MIWHHWCTEPCTBO HAVYKU U BBICIITET'O OFPA30OBAHWA
POCCHVICKOV ®EJIEPALTIN
DenepanbHOE rOCyAapCcTBeHHOE GI0/DKETHOE 00pa30BaTellbHOE yIpEeKIeHHe
BEICIIIETO 00pa30BaHHSA
«VlarHHTOTOPCKHH roCy/IapCTBeHHBIH TeXHHYeCKHH yHHBepcHTeT HM. [.J1. Hocora»

VYTBEPXJIAIO:
- Mapexrop MEnC
* -~ N.IO. Me3un
« ceHTs0ps 2017 r.

PABOYAJS ITIPOT'PAMMA JTHCITHILTAHBI
AHATOMUA IIMIITEBOI'O ChIPB

HanpapieHHe IOATOTOBKH
19.03.02 TIpomyKTsI MHTAaHHA H3 PACTHTEILHOTO CHIPhSA

TIpoduins nporpaMMEI
TeXHOIOTHA IPOAYKTOB OOINEeCTBEHHOTO IIHTAHHS

YpoBeHS BEICIIEro 00pa3oBaHHA — HakaTaBpHAT
TIporpaMma MOATOTOBKH — MPHKIAIHOH GakamaBpHaT

Dopma 00yIeHHS - OIHAS

WHcTHTYT EcrecTBO3HaHHA H CTaHIapTH3AIHH
Kadenpa CTaHZapTH3aIHH, CEPTHQHKAITHH H TEXHOIOTHH IIPOIYKTOB
IIHTaHHA
Kype i}
CemecTp 1
MarsHTOTrOpCK

2017 r.



PaBouasn mporpamma coctarmeHa Ha ocHoBe @I'OC BO mo HampaBleHHI0O HOOTOTOBKH
19.03.02 IlponykTel MHTAHHA H3 PACTHIEILHOTO CHIPEA, YIBEpKIeHHOro npHkazoM MOHH PD
o1 12.03.2015 1. Ne 211.

PaGotas nmporpaMMa paccMOTpeHa H ogo0peHa Ha 3acefaHHH Kadenpsl CTaHIapTH3ALHH,
cepTH)HKAITHH H TEXHOIIOTHH NTPOIYKTOR IHTAHHA
«01» centabps 2017 r. (mpotoxon Ne 1).

L7 o o
3an. xadenpoh ’%@/ /H.H, BappmuHukosa /

Pa6ogas nporpamma oqoGpeHa MeTOIHIECKOH KOMHCCHeH HHCTHTYTA eCTeCTBO3HAHHA H
CTaHIapTH3AI[HH
«25» centadps 2017 r. (mpoTokom Nel).

Ipescenatens i / /.10, Mesun/

PaGouas nporpaMma cocTaBlIeHa: JOLEHT, K.0.H., 3aB.kadenpoit

g
a e
%/ / H.I1. BapbImHHKOBa /

Perensenr:
IIpodeccop xadenpr! duzHOIOTHH H 06meii 6uomorun @I BOY BO «Baml V», 1.6.H.
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/ M.M. Ummypartosa/




Jluer pernerpanun n3MeHeHHI u |

LONOJTHEHH A

METOOHYECKOTD H
HIILI}D['}M ALMOHHOTO oDeCICUCHHA
JHCITMITITHHEI

Hara, Ne
Ne | Pasmen PILIL Kparkoe conepaanne NPOTOKOIa [Toanuce
mn (MOy8) HIMEHEHHA TOMOIHEHHH FACEAHMA jae.Kadepoi
Kadeapel
BHecenbl H3MEHEHHS B pasjiele 23.10.2018,
1 UHC'I'H_HH'I'II;‘;I[I; H pEIlEH'tEH'[' .NE?
pabouei porpaMMel
2 4,8,9 BHeceHbl H3MEHEHHA B 01.09.2019,
COJIEpFaHHE THCITHTUTHHBI, Noel
ODHOBIICH CITACOK JIHTEPATYPHI,
OOHOBIEHD MH’]'EPHH.‘[[—:HI[!—
TEXHHUECKOTO 00eCTIeueHHE
AHCHHILIIHHBL
3 8 AkTyanusauns yqedHo- 01.09.2020 3 -
Nel o




1 eau ocBOCHNS JUCHUNJIMHBI

[lenpro mpenomaBaHusi AWCHUIUIMHBL «AHATOMHS IHILEBOTO CHIPbS»  SBISIETCS
dbopMUpOBaHHE Yy CTYACHTOB 3HAHUN B 00JACTH TEOPUM W TPAKTUKH 3aKOHOMEPHOCTH
CTpPOEHHUS U (PYHKIHI MUIIEBOTO ChIPbsl, €ro0 3HaUYeHUs B GPOPMHUPOBAHUH MTOTPEOUTEIIbCKUX
CBOWCTB MPOJOBOJIBCTBEHHBIX TOBAPOB.

2 Mecto gucuuminnsl B ctpykrype OOII noaroroBku 6akanaBpa

Hucuunuua b1.B./IB.03.01 «AHatoMusi NHILEBOTO ChIPbS» SBISAETCS TUCIUIIIMHON
1o BbIOOpY BapHaTUBHOU YacTH Oyioka 1 oOpa3oBaTenbHON MPOTrPaMMBI

JucnurnimuHa n3ydaercs B 1 ceMecTpe U Il M3y4YEHUs TaHHOW JUCIUTIIMHBI CTYACHTBI
JOJKHBl OCHOBBIBAThCSI HAa 3HAHMSAX (YMEHHSX W BJIAQJICHWH), TONYYCHHBIX B 0O0BEeMe
IIKOJIbHOM MPOTPaMMBI IO OMOJIOTHH, TEXHOJIOTHH, Treorpaduu, XUMHUH.

JucuurnuHa sBisieTcsi TpeAleCTBYIOMEH 11l u3yueHus AuciuuIuing: « ToBapoBeneHue
U DKCIEPTU3a IMPOJIOBOJILCTBEHHBIX TOBapoBy, «Ddu3nonorus nutaHus», «buoxumusy,
«OcHoBBI OMOTEXHOJIOTUM», «be30MacHOCTh MPOJAOBOILCTBEHHOTO CHIPhSI U IMPOJYKTOB
nuTaHus», «TeXHonorus MPUTOTOBIEHUS ONIOA W KYJIWHAPHBIX U3Jenuit»y, «Dusuko-
XUMHUYECKHE OCHOBBI UM OOIMME TPUHIUIBI I[EPEepPadOTKH  PACTUTEIHHOTO  CHIPHSI»,
«TeXHOXUMUYECKHI  KOHTPOJIb MPOAYKIHMH OOLIECTBEHHOTO MHTaHUM», «Meauko-
Ouosiornueckue TpeOOBaHUS U CAHUTAPHBIE HOPMBI KQ4€CTBA MHUIIEBBIX MTPOYKTOBY.

HuctunnmHa «AHATOMHUS TIHMIIEBOTO CHIPbS» IO3BOJSET CTyAEHTaM MPaBUIbHO
OIICHUTh U JaXKE B PsANEC CIydyaeB IPOTHO3UPOBATH CTOMKOCTH TOBApOB MPU XPAaHEHUU Ha
MPEANPUITHAX OOIIIECTBEHHOTO ITUTAHUS.

3 Komnerenuuun ooyuaiomerocs, ¢(opMupyemble B pe3yJbTaTe OCBOEHHUS
AUCHUIUIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yUeHusl

B pesynbraTte OCBOEHUS AMCHUILIUHBI «AHATOMUS MUIIEBOTO CHIPbS» OOy4YarolUiics
JIOJKEH 00J1a71aTh CIeIyOIIMMHI KOMITETEHIUSIMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIIETEHINH
IIK-5 CIOCOOHOCTHIO HCNOJb30BATH B NPAKTHYeCKOMH AeATeIbHOCTH

CIICMUAIM3UPOBAHHBIC 3HAHUSA (l)yH}IaMeHTaJ'lebIX pa3aejioB (1)1/[3141(1/[, XUMMUH,
6I/IOXI/IMI/II/I, MAaTEMATHKH 1Jd OCBOCHUA (l)I/I3I/I"IeCKI(IX, XUMHYECCKHUX, GI/IOXI/IMI/I‘ICCKI/IX,
61/[0T€XHOJ'[0I‘H‘!€CKI/[X, MI/IKpOﬁI/IOJIOFI/I‘IeCKI/IX, Ten.]10(1)n3uqec1mx nmpoueccos,
MPOUCXOAAIINX ITPHU MPOU3BOACTBE NPOAYKTOB MHTAHHUS U3 PACTUTEJIBbHOIO0 ChIPbI

3HaTh - OCHOBBI BHEIIHEr0 W BHYTPEHHETO CTPOCHUS OPTaHOB MHUIIEBHIX
pacTeHuil U CeIbCKOXO035MCTBEHHBIX )KUBOTHBIX, UX TKaHEU U KJIETOK;

- HCTOJIb30BaHUE OPraHOB PACTEHHI M KMBOTHBIX B KAU€CTBE CBHIPbS MJIA
MUILEBON MPOMBIILIEHHOCTH.

- akTophl, HOPMUPYIONTHE MTOTPEONUTETHLCKIE CBOMCTBA MUIIEBOTO CHIPHS;

YMerb - OPUEHTHUPOBATHCS B Tomorpapuu obimacTeil Tena pasIUuYHBIX KUBOTHBIX
Y OPraHOB PacTEHUMH;

- IPOBOJUTH HJCHTU(UKALUIO M OIEHKY KadecTBa IHUIIEBOIO CHIPbS U
BbIpa0aThIBAEMbIX M3 HErO MPOJOBOJIBCTBEHHBIX TOBAPOB,

- HaWTH  W3MEHEHMS  HECBOMCTBEHHBIE  CBIPbIO M  OIPEIEIUTHh
banbcupuKanuoo TpPOAYKTa, a TaKXKe MPOBECTH KAYECTBEHHYIO IKCIEPTU3Y
TOBapa,

- HCIIOJIb30BaTh MHUKPOCKOITMYECKUN METOJ UCCIIEOBAHUS
IIPOJIOBOJILCTBEHHBIX TOBAPOB, OCHOBAHHBIN HA 3HAHUU UX AaHATOMMH,

- NpPaBWIbHO OLIEHUTh M CIPOTHO3UPOBATH CTOMKOCTH CBIPbS IpHU
XPaHCHUU.

BJ'Ia,I[eTB - HaBbIKaMM HCCJICIOBAHUS NMHUIICBOI'0 ChIPbsi, OCHOBAHHBLIX Ha 3HAHUHU HX
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aHaTOMMUM,
- HaBBIKAMH OIIPEACIICHUS ONTHUMAJIBHBIX YCJIOBUU TPAHCIIOPTUPOBAHUA U
XPaHEHUs MUILIEBOIO ChIPbsl, OCHOBAHHBIMU HA 3HAHUU UX aHATOMUMU.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mas Tpy10eMKOCTh TUCHHUILIMHBI COCTABISACT 4 3a4eTHBIX eaquHul] 144 akaj. 4acoB, B TOM YHUCIIE:
—KOHTaKTHas pabora — 89 akaj. yacos:

— aynutopHas — 85 akaj. 4acos;

— BHEayJIuTOpHas — 4 akaj. 4acoB
—camocTosiTenbHas padora — 19,3 akaz. yacos;
—TOJIFOTOBKA K AK3aMeHy — 35,7 akaJl. 4acoB.

3HAUEHUE NI IPOBEACHUS SKCIIEPTU3BI
IIPOJIOBOJIBCTBEHHOTO CHIPBS».
CamocTosTenbHOe U3ydYeHue YUeOHOH U

TectupoBanue Ne2

AynutopHas = g
. X
KOHTaKTHasi paboTa % 5 dopma Tekyuiero T E
& 2
= B aKaj. yacax = . KOHTPOJIA ? =it
Pasnen / Tema 3 ( ) S S% Buz caMocTOATEIBHOM p g 5o
2 } w8 o yCIIEBa€MOCTH U S
JUCLIUTUIMHBI 5 = e R ® | © = 8 paboThI . 83 o
O = = EE| G g~ IIPOMEXYTOUYHOU ==
= o = s = | 28 @ 5
5 = S T s aTTeCTaluM ~ o
(@) pe] s <
2 s S E S| 8 & ¢
= o e} @) Q
=
[TonroToBka u BBIOJTHEHHE
nabopaTopHON pabOTHI:
I. Tewa 1. - Nel «M3ydenue nabopaTopHOit 3amuTa 1a00paTOPHOIA
1.1 Beenenue. [Ipeamer, uenu o TIK-5
1 2 2 1 3,5 TEXHHUKH U MTPaBUI paboThI C HEM; paboTHl,
1 3a1a4i JUCHUIIJIMHBI, €€ POJIb - 3yB
B MOJTOTOBKE GaKaiaBpa CamocrosrenbHoe n3ydenue yueoHo u | TectupoBanue Nel
Hay4YHOU JIUTEPATYPHI.
PaboTa ¢ 351eKTpOHHBIMH OMOIMOTEKaMH.
[TonroToBka u BBIOJIHEHHE
1ab0paTOPHBIX padoT:
;elMa 2 . - Ne2 «Ctpoenue pacTUTENBHON U 3amura
1 Kuerku  pacrennit  u ’KHBOTHOM KJIETOK», 1a6OpPaTOPHBIX U
’KUBOTHBIX: CTPOEHHUE, CXOJCTBA 1 9 14/411 5 18 No3«K N T1K-5
- o
W pasmhums, pasHOOGpaIE M , 03 «KpaxmanbpHble 3epHa, PaKTUYECKOH 3yB
3HAYEHUE. MMPOUCXOKACHUEC, CTPOCHUEC U UX pa6OTLI;




Pasznen / tema
JIUCIIUILINHEI

Cemectp

AynutopHas

KOHTaKTHasi pabota
(B akaj. yacax)

JIEKIIAU

nabopar.

3aHATHS
PAKT

3aHATHS

CamocTosTensrHas

pabora (B aka.
yacax)

Bun camocrosTenbHOU
paboThI

dopma TeKyIero
KOHTPOJIS
yCIIEBAEMOCTH U
MIPOMEXKYTOUYHOM
aTTecTaluu

Kom v cTpyKTypHBIT
3JIEMEHT
KOMITETEHITUT

HAYYHOU JTUTEPaTYPHI.
[TonroToBka u BBITOJHEHHE
npakTuieckor padotsl Nol:

Nzydenmne ocobeHHOCTEH
MOP(}OIOrHUECKOT0 COCTaBa U CTPOCHHUS
KJIETOK PACTHUTEIBHOTO MUIIEBOTO
CBIPBS,

Pabora ¢ 31eKTpOHHBIME OUOJIMOTEKAMH.

Tema 3.

3.1 Crpoenue u
KaccupUuKaIust TKaHel
pacTeHWii U KUBOTHBIX, UX
WCIIOJIb30BaHUE B  IHILEBOM
MIPOMBIIIIJICHHOCTH

4/21 4

IloaroroBka u BBIIIOJHEHHE
1ab0opaTOPHBIX padoT:
- Ne4 «OcoOGeHHOCTH CTPOEHUs TKaHEeH
pacTeHuiny;

- Ne5 «BnustHus nepBUYHBIX U
BTOPUYHBIX TTOKPOBHBIX TKaHEH
pacTeHNi Ha COXPaHHOCTb MUIIEBOTO
CBIPBS B IIPOLIECCE TPAHCTIOPTUPOBKU Y.
[loaroroBka u BBIIOJHEHHE
MPAKTUYECKHUX PabOT:

No 2. 3yueHue CBOMCTB KJIETUATOK
MOJTYYEHHOM U3 KJIE€TOYHOU CTEHKH
pa3IUYHbIX PaCTEHUN
CaMocTosTenbHOE U3ydeHne yueOHO! 1
Hay4HOIl muTeparypsl. Pabota ¢
AJIEKTPOHHBIMU OMOJIMOTEKAMH.

3amura
71a00paTOPHBIX,
NPaKTUYECKUX paboT
TectupoBanue Ne2

[K-5
3yB




AynutopHas = 9%
KOHTaKTHasi paboTa = ®dopma TeKyliero T OE
o >
- B aKaJl. yacax = . KOHTPOJIS E: £ g
Pasznen / tema 3 ( ) e o= Bun camocrostenpHOM P = =
S } w2 o yCIIEBAEMOCTH U =4 s B
JVCLIATUTHHEI = = £ % ® | S = 8 paboThI . g o
3 s S = c=| 5 EF IIPOMEKYTOUHON g B =
m
= S E| 88| 2¢ arTecTaluu SIS
Q s S E S| 8 & H =
H oM ) O Q
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Tema 4. Iloaroroska "u BBIIIOJTHEHUE
4.1 BereratuBHble u 11a6OPaTOPHBIX PaboT:
TCHEPATUBHBIC OpraHbI )
patel P - Ne6 «M3yuenue ocobeHHOCTEH
PaCTCHNU U HUX HCHOJIB30BAaHUC
B IHILEBOM IIPOMBIIIEHHOCTH MOP(}OJIOrHYECKOTO CTPOEHUS
HOJ3€MHBIX BUJJOM3MEHEHHbIX
BEr€TaTHBHBIX OPTaHOB PACTECHHIT»
- Ne7 «M3ydenue ocobeHHOCTEH
MOP(OJIOTUUECKOTO CTPOCHUS 3ammra
Ha/I36MHBIX BUJIOM3MEHEHHBIX 1a00paTOpPHBIX,
. [K-5
1 12 | 10/41 | 4/21 4 BEreTaTUBHBIX OPraHOB PaCTEHUI», NPaKTUYECKUX paboT VB
- Ne8. «Ocobennocreit TectupoBanue Ne3 y
MOP(OJIOTrHYECKOTO CTPOCHUS Homamnsis pabora Nel
CYXUX ILJIOJIOBY,
- Ne9. «Ocobennocreit
MOP(OJIOTHIECKOTO CTPOSHUS
COYHBIX IUIOI0BY,
CaMocTosTenbHOE U3ydeHne yueOHO! 1
Hay4HoIl uteparypsl. Pabota ¢
AJIEKTPOHHBIMU OMOJIMOTEKAMH.
[ToaroroBka 1 BBITIOJTHEHHE
3amura
Tema 5 71a00paToOpHBIX paboT:
51C Nel0 «M3ydyeHue cTpoeHHs U 3HAUCHUE J1a00paTOpHELX, I1K-5
. TPOCHUEC XXKUBOTHHBIX U UX = J\2 -
P y 1 14 4/41 | 6/41 6 i PaKTUYECKUX paboT
WCIOJIb30BaHUE B IUILIEBON pBI6>>, 3yB

MMPOMBIIIIICHHOCTH

CaMocTosTenbHOE U3ydeHne yueOHo! 1
Hay4HOI1 uTeparypsl. PaboTa ¢

TectupoBanue Ned
Homarss pabota Ne2




AynutopHas = 9%
KOHTaKTHasi pabota = dopma TeKymiero = N
= (B akaj. yacax) 2 £ E: -
N . < . KOHTPOJIA
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ANICKTPOHHBIMU OMOJIMOTEKAMH.
CamocTrosiTes1bHOE H3y4YeHHE Y4eOHOT
M HAYYHOH JIUTEPATYPLI. TIK-5
Hroro 34 [34/14M| 17/6M | 19,3 y paTyp Dx3amen
PadoTa ¢ 371eKTPOHHBIMU 3YB B

OMOJIHOTEeKAMU.




5 Oopa3oBareibHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

B npouecce npenogaBaHusi JUCIHUIUIMHBI «AHATOMHUS TTUILEBOTO CHIPHS» MPUMEHSIOTCS
TPaJUIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlexuuu MpoXoIAT Kak B TPaJUIMOHHON (opmMe, Tak U B opMax BBOJHOM JEKIUU U
npoOaeMHbIX JieKiuii. Ha BBOIHBIX JEKIHSIX MPOUCXOAUT 3HAKOMCTBO OOYYAIOLIMXCS C
Ha3HAYCHHEM U 3aJja4aMU Kypca, €ro poJibl0 U MECTOM B CUCTEME YYeOHBIX JUCIMILIUH U B
CHUCTEME IMOATOTOBKM OakamaBpa. TeopeTMdyeckuid marepuani Ha TMPOOJIEMHBIX JIEKIHIX
ABIIIETCS PE3YyJbTATOM YCBOEHUS TMOJYyYEeHHOW HH(OpPMALUU MOCPEACTBOM IOCTaHOBKHU
IpOOJIEMHOTO BOIIPOCA U NIOUCKA ITYTEH €ro peleHus.

JlekumoHHBIN MaTepuaj 3aKperuisieTcss B X0Je MPAKTHUECKUX U J1JaOOpaTOpHBIX padoT,
Ha KOTOPBIX BBINOJHAIOTCS TPYNIIOBBIE U MHIMBHIYaJbHBIC 3aJaHUS 110 TPOMICHHON TeMe.
[Tpu npoBeaeHUH MPAKTUYECKUX U Ja00PaTOPHBIX pabOT UCIIOJIb3YETCS] METO/I KOHTEKCTHOTO
0o0y4YeHHsI, KOTOPBII TI03BOJIIET YCBOWTH MaTe€pHaj ITyTeM BBISBICHHUS CBs3€H MeExay
KOHKPETHBIM 3HaHUEM U €r0 IPUMEHEHHUEM.

CamocrosiTenbHas paboTa CTUMYIUPYET 00YYaloOlIMXCsl B TIPOLIECCE PEIICHHS 3a7a4 Ha
MPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHUSX, IPH MOATOTOBKE K KOJJIOKBUYMAaM, TECTHPOBAHUIO
Y UTOTOBOM aTTECTALINU.

6 YueOHO-MeTOIMYEeCKOE 00eclieueHre CAaMOCTOSITeIbHOM PadoThl 00y4YaOLIUXCS

[To nmucrumumHe «AHATOMES THINEBOTO CHIPbS» NPEAYCMOTPEHA ayIUuTOpPHAs H
BHEAYJIMTOPHAsl CAaMOCTOSITENIbHAs padoTa 00y4aroImuXxcsl.

AyIuTOpHas CaMOCTOsTENIbHAs paboTa OOYYAIOMIMXCSl IPEIIOoJaracT BBIMOJTHEHUE
1abopaTOpPHBIX paboT, cjavya KOJJIOKBUYMOB U TE€CTa.

BHeaynutopHasi camocTosiTeNbHAs pa0doTa OOYYAIOIIUXCS OCYIIECTBIICTCS B BUJIC
U3yUYEHHSI TUTEPATYPHI [0 COOTBETCTBYIOIIEMY pa3zeiy ¢ MpopaboTKOH MaTepuania.

Y4eOHO-MEeTOIMYECKHE MaTepHalIbl JUII CAMOCTOSITEIBHON pabOThl O0yYaroIIUXCs W3
YucCjia MHBAJIMAOB U JIMI C OTPaHUYCHHBIMH BO3MOXKXHOCTAMHU 3J0POBbA MPECAOCTABIAIOTCA B
dopmax, aJanTUPOBAHHBIX K OIPAaHUYEHUSIM HMX 3/I0pPOBbSl U BOCIPHUATHA HH(OpMAIMU: B
MIEYaTHOM BHJIE ¥ B (POpMeE DIEKTPOHHOTO JIOKYMEHTA.

IlepeyeHb NpakTU4ecKUXx pador:
«MHoroo0Opa3ue MUIIEBOTO ChIPhS».
«CTpoeHHe pacTUTEIBLHON U )KUBOTHOM KIIETOK»
«OCcOOEHHOCTH CTPOCHHUS TKaHEH pacTeHU;
«OCcOOEHHOCTH CTPOEHHUS TKaHEN )KUBOTHBIX»
«CTpoeHne 1 MHOT0OOpa3ue MOJ3EMHBIX OPTaHOBY;
«Ctpoenue ctebms. BumonsmMeHeHHbIE TOOETH,
«OCOOEHHOCTH CTPOCHHUS JMCTA U UX MHOTOOOpa3uey,
«OCO0EHHOCTH CTPOCHHUS IIBETKA U COIBETUH, IX MHOTO00Opa3ue»,
«OCcOOEHHOCTH CTPOCHHUS TIJI0JIOB U UX MHOTOOOpa3uey,

ITepedyens 1a0opaTopHBIX padoT
((H?.y‘-IeHI/Ie CTPOCHUA U 3HAYCHUEC KUIICYHOIIOJIOCTHBIX),
«M3yueHune cTpoeHUs U 3HaUEHHUE YEPBEN»,
«W3y4yeHune cTpoeHusl ¥ 3Ha4€HUE MOJLITFOCKOBY,
«M3ydyeHue cTpoeHHs ¥ 3HaU€HUE PaKooOpa3HbIX»,
«V3ydyeHune cTpoeHMsl ¥ 3Ha4E€HUE ayKooOpa3HbIX»,
«M3yueHune cTpoeHNs U 3HaYEHUE HACEKOMBIX»,
«M3yueHue cTpoeHus U 3HaYCHHUE PHIO»,
«M3yueHune cTpoeHNs U 3HaYEHNE 36 MHOBOIHBIX,
«M3y4yeHune cTpoeHus ¥ 3Ha4E€HUE IPECMBIKAIOIINXC 5%,
«3ydyeHne cTpoeHUs U 3HAYEHUE IITUL,



-«I/I3y‘-ICHI/I€ CTPOCHUSA U 3HAUCHUC MJICKOIIUTAIOIINX ».

I[IpumepHoe TecTupoBanue Nel Ha TeMmy «MHOroo0pa3ue NUIEBOT0O CHIPbSD):
1. OcHOBHYIO Maccy pacTUTENIbHBIX Maces JOOBIBAIOT U3 ..

A) cemsH

b) mnomos

B) nuctoes

I') kopHei

2. 3anacHble Oenku HanboJiee 4acTo BCTPEYAOTCS B ...
A) 3epHe

b) xopHe

B) nucteax

I') crebie

3. Bricokoe cojiep>kaHue HACBHIEHHBIX )KUPOB XapaKTEPHO AJIS ChIPHA ...
A) )KMBOTHOTO MPOUCXOKIACHUSI
b) pacTutenbHOro MpouCcXoXaeHus

IIpumepnoe TectupoBanmne Ne2 Ha Temy «KileTKH pacTeHMi M *)KHBOTHBIX»:
1. Hayka, nu3yyaroast KJIETKY Ha3bIBaeTcs

1). ®usnonoruei

2). AHaromuen

3). Luronoruei

4). DMOpuooTHEH

2. Kaxoii yueHbIi yBUAEIN KJIETKY C TOMOULIbIO CBOETO MUKpOCKONa?
1)M. llnetinen
2). P.T'yk
3)T. llIBann
4). P. Bupxos

3. DneMeHTapHas OMOJIOTHYECKasi CHCTEMa, CTOCOOHAss K CaMOOOHOBIICHHIO, - TO
1). Knetounslit ieHTp

2). IlonkoxHast )KupoBas KjieT4aTka

3). MblmieyHO€E BOJIOKHO CepAlia

4). IIpoBopsias TKaHb pacTeHUS

4. K npokaproTram OTHOCSITCA
1). Dnonest

2). Kumeunas nanoyka

2) lllamnuHbOH

4). Undy3opus-tydenbka

5. OCHOBHBIM CBOMCTBOM ILIa3MaTUYECKON MEMOpPaHBI SBIISIETCS
1). IlonHas npoHUIIAEMOCTh

2). NzbuparenpHas MpOHUIIAEMOCTh

3). IlonHast HEIPOHULIAEMOCTH

4). N30uparenbHas MOIYIPOHULIAEMOCTD

6. BHyTpeHHss Oy )KUIKasi cpeia KIETKHU - 3TO
1). Hykneomnazma
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2). Hurockener
3). Bakyonn
4). lluTomnnazma

7. B pubocoMax B OTIMYHUE OT JTU30COM IPOUCXOAUT
1). CunTeE3 yriaeBoaos

2). OxuciaeHre HyKIEMHOBBIX KUCIIOT

2) CunTe3 OeNKoB

4). CuHTe3 TUMUIOB U YIJIEBOJIOB

8. ' TaBHBIM CTPYKTYPHBIM KOMITOHEHTOM SI7[pa SBIISETCS
1). XpomMocoMbl

2). S npbiku

3). PuGocompsl

4). Hykneoruiazma

9. MHTOXOHJPUH B KIETKE BBITOJHSIIOT (PYHKIIHIO
1). Okucnenust OpraHu4eCKUX BEIIECTB 0 HEOPraHUIECKHIX
2). XpaHeHus U nepeaadn HacIeACTBEHHON HH(opMaIuu
3). TpancnopTa opraHU4eCKNX U HEOPTaHUYECKUX BEILECTB
4). O0Opa3oBaHMs OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX C UCIOJIb30BAaHUEM CBETA
10. Otnuyne XUBOTHOM KIIETKH OT PACTUTEIHHOU 3aKIII0UAETCs B
1)Hannune Ki1eTouHoi 000JI0YKH U3 IEIUTIOI036I
2)Hanuuue B uToIia3Me KJICTOYHOTO LIEHTPa
3)Hanuuue tactun
4)Hanuuue BakyoJiei, 3aM0IHEHHBIX KJIETOYHBIM COKOM

ITpumepHoe TecTupoBanne Ne3 Ha Temy «Tkanu pacTeHuil M )KHUBOTHBIX)»:

1. Onopy opranam pacteHust NpUAAET TKaHb

1) ocHOBHAas

2) npoBozsmas

3) MexaHuvecKas

4) obpazoBaTenbHas

2. Bona 1 pacTBOpEHHBIE B HEl MUHEpaIbHBIE BEIECTBA MIEPEIBUTAIOTCS B PACTCHHUH TI0
TKaHU

1) moKpoBHOA

2) mpoBoasien

3) MexaHUYEeCKOM

4) oOGpa3oBaTeabHOI

3. O6pa3OBaHI/Ie IMUTATCIIbHBIX BEIICCTB B PACTCHUHN IPOUCXOAUT B KJIICTKaX TKAaHU

1) noxpoBHOI

2) npoBoAsILEen
3) MexaHU4YEeCKOH
4) OCHOBHOM

4. [ToBepXHOCTD TeNa KUBOTHBIX MOKPHIBAET TKAHb

1) HepBHas
2) MbIIIEYHAS
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3) snuTenuanbHas
4) coequHUTETbHAS

5. Koctu ckenera B opranu3Me >KUBOTHBIX 00pa3zyeT TKaHb

1) HepBHad

2) MBIIICYHAS

3) snuTenuanbpHas
4) coequHUTEIbHAS

6. HpOBG[[eHI/Ie B036Y)KZ[CHI/I$I B OPraHu3Me JXKUBOTHOT'O ITPOUCXOAUT B KJIICTKAX TKAaHH

1) HepBHOI

2) MBITIICYHON

3) snuTenuanbHON
4) coeMHUTETBLHOMN

7. ObpazoBarenbHasi TKaHb KOPHS pacTeHUs, U300pakEHHAs Ha PUCYHKE, 00ecrieurBaeT

1) onopy opranos

2) IUTaHUuE pacTeHUs

3) mepeaBUKEHUE BEIIECTB
4) poct pacTeHus

8. HepBHBbIe KiIeTKH, N300paKEHHBIE HA PUCYHKE, SIBIISTIOTCS COCTABHOM YacThIO OpraHu3Ma

1) rpuba

2) 6akrepun
3) pactenus
4) >KUBOTHOT'O

9. BepHBI 11 clleqyIome YTBEPKICHHS?

A. TTokpoBHBIE KJIETKH SMUTETUATHHON TKAaHU )KHBOTHOTO IIOTHO MPHJIETAIOT IPYT K APYTY.
b. 'magxue MBIIIIIBI )KUBOTHOTO MPEJCTABIAIOT CO00I COeAMHUTENHHYIO TKaHb.

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CYKICHHS
4) HEeBEpHBI 00a CYXKICHUS
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10. BeibepuTe Tpu BEpPHBIX YTBEPKIACHUSI.
[TokpoBHBIE TKAHU PACTCHUS YYaCTBYIOT B

1) 3amuTe OpraHoB OT MOBPEXKIECHUIN

2) ucnapeHuu BOJIbI

3) TpaHCHIOpTE OPraHUYECKUX BELIECTB IO CTEOIIO

4) 0O6pazoBaHUU OPraHUYECKUX BEILECTB

5) npoBeeHNH MUHEPAJIbHBIX BEIIECTB BHYTPHU JIUCTHEB
6) ra3000MeHE MEKy PACTCHUEM M OKPYKAIOIICH cpenoit

IIpumepHoe TecTupoBanne Ned Ha TeMy «BereraTuBHbIe H reHepaTHBHbIE OPTraHbI

pacTeHuii»:
1. KynbTypHble pacTeHUs:

A)pazBuBarotcsi 0€3 OMOIIU YeJIOBEKa

b)BbIpanmBaoTcs 4eI0BEKOM

B)paccenstorcs 0e3 noMoIu yenoBeka

[")BbIBEICHBI UETIOBEKOM

J1) Bce OTBETHI BEpHBI

2.I1nox ManuHbl Ha3bIBAETCS:
A) xocTsHKa
b) MHOrOKOCTSIHKA
B) 3epHoBka

J) sirona

3.K BereraTMBHBIM OpraHaM OTHOCSATCS:
A)KOpeHb
b)cems
B)uBetox
IMNmon
J1)Bce oTBETHI BEPHBI

4.CeMs COCTOMUT:
A)U3 KOXKYpBI M SHAOCTIEpMa
b)3aponpima u 3g0CcTIEpMa
B) 13 koXypbl, 3apoJiliia U SHI0CTIEPMA
I') HeT npaBUIBHOTO OTBETA
J1) Bce OTBETHI BEpHBI

5.CeMeHa OJTHO/IONBHBIX, KaK M JIBYIOJIbHBIX PACTCHUIA, COJIEPKaT:
A)oaHy CeMsI 100
b)nBe cemsaponu
B)3apoasim
I')a,b
1) 0.8

6. Ctebenpb pacTeHUsI BBITIOIHSET CIICAYIOMINE (yHKIHH:
A) 3amacaeT NUTaTEJIbHBIE BEIIECTBA
B) BBIHOCUT JTUCTBS K CBETY
B) coenuHsieT KOpeHb U INCThS
I') Bce oTBETHI BEpHBI
/1) HeT npaBUIBLHOTO OTBETA
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7. Ctebenb, 00BUBAIOIIUKCS BOKPYT OIOPHI, HA3BIBACTCA:
A) BrrommMiics
b) nermnsrommiics
B) nonzyunii
I') mpsiMocTosTumii

) a,B

8. Kopens, pactymuii ot cTeOIs WK JIHCTa, HA3bIBACTCS:
A) 60KOBBIM
b) npunarounbm
B) riiaBHBIM
I') 3aponpiiieBbIM

) a,B

9. KopHu HapacTaroT:
A) ocHOBaHHEM
b) cpenneit yactpro
B) Bepxymixoii
') KOpHEBBIM YEXJITHKOM
J1) Bce OTBETHI BEPHBI

10. MoukoBaTasi KOpHEBasi CUCTEMa XapaKTEPU3YETC:
A)HEBBIPaXKEHHOCTBIO IJIABHOI'O KOPHS
b) HasinuneM HEeCKOJIbKUX IJIaBHBIX KOPHEH

B) xopor11o pa3BUThIMU MPUIATOUHBIMH U OOKOBBIMU KOPHSMU

I') HEeBBIPa)KEHHOCTHIO TJIABHOTO KOPHS U XOPOLIO Pa3BUTHIMU MPHUIATOUHBIMU KOPHSIMU

) B,r

11. Yro 13 nepeyrcaeHHOro OTHOCUTCS K KOpHeIuo1am?
A) Penuc
b) barar
B) Tonnunam6yp
I') CBekiia
) Cenbpaepeit
E) Typuenc
K) Kaprodenn

12. K 1ucTOBBIM OBOIIIaM OTHOCST
A) Ilerpymka
b) Ykpon
B) Hlnunat
I') bazunuk

13. YTo u3 mepeuncieHHOro He SBISETCS BUION3MEHEHHEM CTeOIIs?

A) KiyGens kapTodens

b) JlykoBuma y pem4aroro jgyka
B) Kopremnobl MOpKOBH

I') JlykoBruKka yecHOKa

IIpumepHoe TecTupoBanue Ne5 Ha TeMy «OCO0€HHOCTH CTPOEHUS KUBOTHBIX»:

1. C yBenuueHuem NpoaoKUTENBHOCTH XpaHEHHS BO31YyIIHAs KaMepa sIUL]
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A) yBenuuuBaercs
b) ymenbmmaercs
B) He u3mensiercs B pazmepax

4

2. OmpenenuTe CUCTEMY BHYTPEHHUX OPraHOB PhIObI, H300paKEHHYIO HAa PUCYHKE

1) npixarenpHas

2) KpOBEHOCHAs

3) nuieBapuTenbHas
4) HepBHAs

3. B Tese n03BOHOYHOTO JKUBOTHOI'O CKEJIET U MIPUKPEIUIEHHBIE K HEMY MBIIIILIBI COCTABIISIFOT
CUCTEMY

1) HEpBHYIO

2) ONOPHO-ABUTATEIBHYIO
3) HIOKPUHHYIO

4) KPOBEHOCHYIO

4. CucreMa OpraHoB Pa3MHOXKEHUS dKUBOTHBIX BKIIFOYAET

1) nouku

2) cepaue

3) KUILIEYHUK

4) nonoBbIe Kene3bl

8. Cenb/ib OTHOCAT K ... ppl0aM
1) KOCTHO-XPSAIIEBBIM

2) KOCTUCTBIM

3) JBOSIKOJIBIIIIAIIAM

4) xucTenepbM

9.liina, KakMX BUJOB CEIbCKOXO03AHCTBEHHOM NTUIBI HE UCTIOIB3YIOT B TUTAHUN?
1)yTku

2)Kypbl

3)rycu

4)nepenensl

10. Kakoii opran ecTb TOJIbKO y OOJIBIIMHCTBA KOCTHBIX PBIO?
1)ITouku

2)Xopna

3) XKabpst

4) IInaBaTenbHbIN My3bIPb

11. Ykaxure, Kakue BHJIbI OTHOCATCS K KOCTHBIM pbl0am
A) cemra
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b) kera
B) akyna
I') cenban

JomamHee 3axanne Nel mo teme: «AHATOMUS ChIPbSl PACTUTEILHOIO IPOUCXOXKACHUS U
HCII0JIb30BAHUE €T0 B PA3JIMYHBIX OTPACIISX IPOMBILITICHHOCTH
IIpumepHoOE conepxanue:

BBE/IEHUE

1. ObIAA XAPAKTEPUCTUKA ChIPbA
1.1 Knaccudukanus

1.2 OcobGeHHOCTH CTPOCHHS

1.3 XxuMu4eckuil cocTaB ChIpbs

2. UCIIOJIb3OBAHUE CbhIPbA B PA3JIMYHBIX OTPACJIAX ITPOMBILIJIIEHHOCTHU
2.1 B Menunuue

2.2 B KOCMETOJIOTUU

2.3. B MEXOBOU MPOMBIILIEHHOCTH

2.4. 00yBHOH MPOMBINIUICHHOCTH

3. UCIIOJIbB3OBAHUE ChIPhA B HHH.[EBOf/T I[TPOMBIIIIJIEHHOCTU
3.1 B prIOHO#

3.2 KOHCepBHOM

3.3 B 00LIECTBEHHOM ITUTAHUUA

JomamHee 3agaHue Ne2 mo Teme: «AHAaTOMHUS ChIPbsl JKUBOTHOTO HPOMCXOXKACHUS U
HCIIOJIb30BAaHUE €T0 B PA3IMYHBIX OTPACISX MPOMBIIIIIEHHOCTH
Heo6xonnmo BbIOpaTh 11000€ ChIpbe KMBOTHOI'O MPOMCXOXAECHUS M HamucaTh padoTy
COTJIACHO CJIEAYIOLIEro IPUMEPHOTO COAEPIKAHUS:
BBEJIEHUE
1. OBIAA XAPAKTEPUCTUKA ChIPhA
1.1 Knaccuduxarms
1.2 OcobGeHHOCTH CTPOEHHUS
1.3 XuMHU4eCKUil COCTaB ChIPbs

2. UCITOJIB3OBAHUE ChIPhA B PA3JIMUYHBIX OTPACJIAX ITPOMBIIIJIEHHOCTHU
2.1 B MeuLInHE

2.2 B KOCMETOJIOTHH

2.3. B MEXOBOW NMPOMBIIIJIEHHOCTH

2.4. 00yBHOI MPOMBIIIIEHHOCTH

3. UCIIOJIb30BAHME ChIPhA B ITUIIEBOM ITPOMBIIIIEHHOCTH
3.1 B pIOHOIA

3.2 KOHCEpBHOU

3.3 B 00111€CTBEHHOM MMUTaHUU

CIIMCOK MCITOJIb30OBAHHOM JINTEPATYPhI

KoHnTpoJibHbBIE BOIPOCHI:

1. [Tepeuncnnre OCHOBHBIE YIIIEBOBI PACTUTEIBHOMN KIETKH.
2. Kakue oprannueckre KUciaoThl COAEPKATCA B pACTUTEIbHON KIIETKE?
3. Kakue nurmMeHTs! coiepKaTcsl B paCTUTENIBHOM KileTKe?
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4 UTto Takoe TIIMKO3UbI?

5. Kakyto posip urparot kupbl B paCTUTEIIbHOMN KIIETKE?

6. KakoBsl (pyHKIIMK TyOUIBHBIX BEIIECTB?

7 Kakue BuIbl IEKTUHOBBIX BELIECTB BbI 3HaeTe? JlaiiTe UM XapaKTEpPUCTHUKY.

8 Kakwue Bunpl KneruaTku UCosabp3yroT B MUILEBOM IIPOU3BOICTBE

9. Kakoe kon1uecTBO JUTHUHA COJEPKUTCS B KIeTKe?

10 B 4ewm pa3HuLa MEX]Y IPOCTHIM, ITOJIYCIOKHBIM U CJI0KHBIM KpaxXMaJIbHbIMU 3€pHAMU?
11 Kakoii mpuHITUI TIOJI0KEH B OCHOBY KJIaCCHU(DHUKAIIMN ATUTETHAIBHBIX TKaHEH?

12 VkaxuTe OTIIMYUTENbHBIE IPU3HAKN AIIUTEINUAIBHBIX TKaHEN?

13 [uto-hyHKIIMOHANBbHAS XapaKTEPUCTHUKA KAaeMUYaTOro, KeJIe3UCTOr0 U MEpLATEIbHOTO
AIUTEIUEB.

14  KakoBbl 0COOEHHOCTH CTPOEHHS MHOT'OCIOWHOTO SMUTENUS?

15 T'nme BcTpedaeTcst U KaKOBBI OCOOEHHOCTH CTPOCHHS U (PYHKLIUHU TIEPEXOTHOTO
snuTenusn’?

16 UeM 0TiIMYAIOTCS MHOTOCIOMHBIN HEOPOIOBEBAIOIINNA OT OPOrOBEBAIOILIETO AIUTENNS?
17 YeM MHOTOCIIOMHBIN SNUTEINH OTIMYAETCA OT OJHOCIOWHOTO MHOTOPSIAHOTO?

18  KakoBbl pyHKIMH KPOBHU B LIEJIOM M COCTABJISIOIINX €€ KOMIIOHEHTOB B OTJEIbHOCTH?
19 I'ne BcTpeuaroTcs pa3inyHble pa3HOBUIHOCTH COCIUHUTENbHBIX TKAaHEH U UX

(GyHKIIMOHAIbHOE 3HaUeHHE?

20  T'puObl. O0mIast XapaKTepUCTUKA.

21 Bogopocnu. 3HaueHHE B pa3IMYHBIX OTPACIIAX MPOMBIIUIEHHOCTH.
22 Kopuesbie oBouiy. O01iast XxapakTepucTHKA.

23 IInoxsr. Obmas xapakTepUCTHKA.

24. JlucroBsle oBomu. OOmas XxapakTepucTUKa

24 Ppi0b1. OOmiast XxapakTepUCTHUKA.

25 CenbckoxossiictBenHas ntuna. [lopoapl. 3HaueHue Ui YyeloBeKa.
26 KPC. OOmas xapakTepucTuKa BUJOB
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU
a) [lnannpyemble pe3ybTaThl 00y4eHHsI H OLIEHOYHbIE CPeICTBA [JIA IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00y4deHHUs

O1neHOYHBIC CPEACTBA

IIK-5 ¢cnoco0HOCTHIO MCIO0/Ib30BATH B NMPAKTHYECKON AeSITeJIbHOCTH CIEeNMAJTM3UPOBAHHDbIE 3HAHUA (PYHIAMEHTAJIBHBIX pa3aenoB Gpu3uKH,
XUMHUH, OMOXUMHH, MATEMATHKH VIS OCBOEeHUsI PU3HYECKHX, XHMHYECKUX, OMOXMMHYECKUX, OMOTEXHOJIOTHYeCKMX, MUKPOOUOJIOTHYECKHX,
TenJ0(pu3n4ecKUX NPoueccoB, MPOMCXOAAIIUX NPH MPOU3BOACTBE NPOJAYKTOB MUTAHUS U3 PACTUTEIHHOIO ChIPbS

3HaTh

- OCHOBBI BHEIIHETO U BHYTPEHHETO CTPOCHUS OPraHOB
MUIIEBBIX PACTEHUH U CEIbCKOXO03IHCTBEHHBIX KUBOTHBIX, HX
TKaHEH U KIETOK;

- UCTIOJIb30BaHUE OPraHOB PACTECHUH U )KUBOTHBIX B KaU€CTBE
CBIPbsS JUIsl MUIIEBOI MPOMBIIUIEHHOCTH.

- (axTopsl, hopMupyIOLIME TOTPEOUTEIbCKHE CBOHCTBA
MUILEBOTO CBHIPBS;

- TEXHOJIOTUH I1epepabOTKH MHUIEBOTO CHIPHS.

- I3MEHEHHS, KOTOPhIE MOTYT IPOUCXOIUTH IpHU IepepaboTke,
TPaHCTIIOPTHPOBAHUU U XPAaHEHHUH MHUIIEBOTO CHIPHS.

Ilepeyens TeopeTHYECKHX BOIPOCOB K IK3aMEHY:

1 Cocras opranmsma. [lonsTae 06 opraHe, anmapare 1 CHCTEME OpTaHOB.

2 Knaccudukanus TkaHeH )KUBOTHOTO OpraHnu3Ma.

3 Oprassl pa3MHOXXCHHS PACTCHUH, UX CTPOCHUE M MCIIOIb30BAaHNE B KAYECTBE IHIIEBOTO
CBIPBSL.

4  OcHOBHbIE TKaHH Msica. XapaKTePUCTHKA M KJIacCU(PUKAIMS MBIILICYHON TKAHH.

5 XapakTepucTuKa 1 MUIleBas LIEHHOCTh XKUPOBOIl TKaHH.

6 XapakTepucTHKa U IUILEBas HEHHOCTb COSANHHUTELHOM TKaHH.

7 3aKOHOMEpPHOCTH CTPOCHMS OPTaHOB ONOPHON CHCTEMBI, UX HCIIOJIb30BaHHUE B NMHIEBON
HPOMBIIIJICHHOCTH.

8 Bunpl cBA30K M XpAIIEH, NX CBOMCTBA X MECTOIIOJIOKEHHE.

9 CrpoeHne, BUIBI, XUMHYECKHI COCTaB KOCTEH; OTIMYME KOCTEH MOJIOJBIX M CTapbIX
JKHUBOTHBIX.

10 [enenue ckenera Ha oTaesbl. OCHOBHBIE 00JIACTH TEJa )KUBOTHOTO.

11 Crpoenue, BUIOBbIE OCOOEHHOCTH MEWHBIX TO3BOHKOB MIIEKOTIUTAIOLIHX.
12 Crpoenue, BHIOBBIE OCOOGHHOCTH  TPYIHBIX M MOSCHUYHBIX
MIIEKOTIMTAIOIINX.

13 Crpoenue, BHIOBbIE OCOOECHHOCTH KOCTEH MOSICOB IPyJHON M Ta30BOW KOHEYHOCTEH
MIIEKOTIMTAIOIINX.

14 CocraB MbIlIEYHOM cHCTEMBI, €¢ MOp(hodyHKIIMOHATIbHAS XapaKTePUCTHKA.

15 Bwunsr Mpim mmo ¢hopme, 1Mo GyHKIMH, UX CTPOSHHE, ITHIIEeBAst IEHHOCTb.

16 V3meHeHHMe CTPYKTYphl MBILIIl B CBSI3M C BO3PAcTOM, I0JI BIMSHHEM KOPMJICHHS W
JBUTaTENIbHON aKTUBHOCTH.

17 Crpoenue K0H, UCIIOIb30BaHNE €€ B JIETKOH MPOMBIIUICHHOCTH.

18 Bwuabl BoJIOC, NX MCIIOIB30BAHUE B JIETKOH MPOMBIIUICHHOCTH.

19 Crpoenue 1 BU10BbIE 0COOCHHOCTH MOJIOYHOM KeJe3bl, (DYHKIHUSI MOJIOYHOW XKeJe3bl, ee
HCIONb30BaHUE B JETKOU MPOMBIIIICHHOCTH.

20 3aKOHOMEpPHOCTH CTPOEHHsl TpPyOuUaThIX OPraHOB, MX KCHOJIb30BAHHE B IHMIICBOU

IIO3BOHKOB




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyembie pe3yabTaThl O0ydeHUS

OueHouHble CpeCTBA

TIPOMBIIIICHHOCTH.

21 3aKOHOMEpPHOCTH CTPOCHHUS IMAPEHXMMATO3HBIX OPTaHOB, MX HCIOJIH30BAHUE B MHIICBON
TIPOMBIIIICHHOCTH.

22 Kiaccudukanus U MAMIEBas EHHOCTh CYOIPOTyKTOB.

23 XapakTepHCTHKa MOJIOKa Pa3HBIX BUIOB XHBOTHBIX.

24 Mopdonornyeckuii coctaB MOJIOKA.

25 OcHoBHbIE BU/IbI YOOHHBIX XKMBOTHBIX. MIX XapakTepHuCcTHKA.

26 CtpoeHue cep/la, UCIOIb30BAHUE B MUIIEBOM MPOMBIIICHHOCTH.

27 CrpoeHne KpOBH U  KPOBETBOPHBIX OpPIaHOB, HCIOJB30BaHWE B  IHIIEBOW
TIPOMBIIICHHOCTH.

28 XapakTepHCTHKa 3HIOKPHHHO-()EPMEHTHOTO CHIpbsi. lcmonmp3oBaHWe B MHIIEBOH H
JIETKOW TIPOMBIIIIIIEHHOCTH.

29 Oco0eHHOCTH aHATOMHUH PHIO.

30 OcoOeHHOCTH aHATOMHYECKOT'0 CTPOCHHUS KPOJIHKA.

31 OcobeHHOCTH aHATOMHYECKOTO CTPOCHHMS TOMAITHHUX IITHII.

32 CtpoecHue siiflia ITUIBL.

33 Crpoenue u knaccupuKanus OnopHO-TPOGUUECKUX TKAHEH.

34 Crpoenne  pacrutenbHOM — kieTkH.  OCOOSHHOCTH  CTPOEHHMsI  HAapEHXHMHBIE,
HPO3EHXUMHBIE KIIETOK.

35 OcHOBHBIE pacTHUTENbHbIC TKaHU. XapaKTEPUCTHKA IEPBUYHON 00pa30BaTeIbHON TKaHH
(MepucTeMBl).

36 XapakTepHCcTHKa HOKPOBHOM M MEXaHWYECKOW TKAaHHU.

37 OcCHOBHBIE 3JIEMEHTHI, IPOBOISIINX TKaHEH. Pa3iuHbIe THITBI COCYANCTHIX ITyYKOB.

38 BereraruBHBIE OpraHbl PaCTCHHUH, X CTPOEHHE, MCIONb30BaHNE B KauyecTBE IHIIEBOTO
CBIpPBSI.

39 Mopdomnorus u anaroMust KopHs. CTpoeHHe OCHOBHBIX KOPHEIUIOIOB.

40 CrpoeHne )XKHBOTHOH KICTKH.

41 AHaToMHYEeCKO€ CTpPOEHHE CTEONII TPaBSHHCTBIX OJHONONBHBIX M JBYIOJBHBIX
pacteHuii.

42 Mopdoosorust u anatromust incta. OCHOBHBIE YaCTH JIMCTA 37aKOBBIX.

43 Boranuueckas Kiaccu(UKalMs U CHCTEMATHKA PACTCHHIA.

44 Vicnonp30BaHWE B KAUECTBE IHIIIEBOIO ChIPhS PA3JIMUHBIX KJIACCOB YXHBOTHBIX.

45 Vcnonb3oBaHME B KQUECTBE MHUIIEBOTO CHIPhsI PA3JIMYHBIX KJIACCOB PACTEHUH.

46 Crpoenue cep/ua, UCIIOJIb30BAHNE B ITUIIEBON IPOMBIIILICHHOCTH.

47 Mopdoonorust u anatromus siicta. OCHOBHBIE YacTH JICTA 3J1aKOBBIX.
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CTpyKTypHBIii

JJIEMEHT [Tnanupyembie pe3yabTaThl O0ydeHUS OueHouHbIE CPEACTBA
KOMIICTCHI N

48 Oco0eHHOCTH aHATOMUYECKOTO CTPOSHHS KPOJIHKA.
49 BoraHnveckas KiIacCUpUKAIN U CHCTEMAaTHKa PaCTCHHN.
50 Crpoenne u QyHKIINHA MEXaHIYECKUX TKAHEH.
51 ®OyHKIMH 1 0COOEHHOCTH CTPOSHHSI OCHOBHBIX TKAHEH.
52 Knaccudukarus npoBoAsumx TkaHeid. OyHKINN KCHIEMBI (JIpeBECHHBI) U OCOOEHHOCTH
ee crpoeHus. KakoBel QpyHKIuu (Gosmsl (J1yda).
53 ®OyHKIMKM COCTUHUTENBHBIX TKaHEeH. CBOWCTBA M MHIICBOC 3HAYCHUE COCAMHUTEIBHBIX
BOJIOKOH.
54 CtpoeHue 1 MUILEBOE 3HAYEHUE KUPOBOH COCANHUTEIBHOM TKaHU.
55 CrpoeHue XpAIIeBOil TKaHY, e¢ CBOHCTBA U QYHKIIMH B OpraHH3MeE.
56 CrtpoeHne  pactuTenbHOH  KIeTKH. OCOOCHHOCTH  CTpPOCHHS  NApCHXUMHBIX,
MPO3EHXUMHBIX KJIETOK.
57 XapakTepHCTHKa U NHIIEBast HEHHOCTh )KUPOBOW TKAHH.
58 BereraTuBHBIC OpraHbl PacTCHU, HX CTPOCHHUE, HCIOJBL30BAHUE B KAUeCTBE MHUIEBOIO
CBIPBSL.
59 3aKOHOMEpPHOCTH CTPOEHHS OPTraHOB ONOPHOI CHCTEMBI, UX UCIIOJIb30BAaHKE B IHIIEBON
TMPOMBIIIIJIIECHHOCTH.
60 Oprasbl pa3MHOXKEHHUsT pacTeHud. MIX CTpoeHHe, UCIOIb30BaHUE B KAYECTBE MHUIIIEBOTO
CBIPbsL.

- OPMEHTHPOBAThCA B Tomorpaduu obnacrei Tena .

Pa3IUYHBIX KUBOTHBIX U OPIaHOB PAaCTEHUI; 3anaum:

- IIPOBOJIMTh WJIEHTH(UKAIUIO U OLEHKY Ka4eCTBa MUIIEBOTO 1. PaccmotpuTe KoJIeKIuio 110/10B Ha pucyHke 1. Onpenenure, KakuM

YMern ChIpbsA U BBIPa6aTHBaeMHX U3 HETO IIPOJAOBOJIbCTBCHHBIX PpaCTCHUAM OHH MNPUHAJICIKAT, WU IMOCJICAOBATCIIBHO Pa3ACIIMTE UX Ha: a)

TOBApOB,
- IPAaBUIILHO OIICHHUTH U CIIPOTHO3UPOBATH CTOWKOCTH CHIPHS
IIpHU XpaHEHUH.

Cyxue U COuyHble ©O) BCKpBIBAIOIIMECS M  HEBCKPBIBAIOUIUECS; B)
OJIHOCEMSIHHBIE 1 MHOTOCEMSIHHBIE.
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CTpyKTypHBIii

3JIEMEHT [Tnanupyembie pe3yabTaThl O0ydeHUS OueHouHbIE CPEACTBA
KOMIICTCHII U
R
¢
v\
r \{
15
Pucynok 1
2. Onpepennte, y KaKux PacTeHU NULLEBbIM CbIpbeM ABNAETCA JIUCT, KOPEeHb,
ctebenb, NN0A, LBETOK:
A) Tomar B) wnuHat B) useTHan kanycTa ') cnap:ka [1) MopKoBb
3) Cootrecute Bug cybnpoayktoB KPC ¢ xaTeropueii k KoTopoii oH oTHOCHTCS: |
kareropus, Il kareropus; A) s361k B) ronosa B) musep I') mouku
3anauu u3 npodeccuoHaNIbHOI cdepbl:
- HaBBIKAMH MCCJICAOBAHNS MTUILEBOTO CHIPhsI, OCHOBAHHBIX Ha
1. Ilo mpencraBieHHBIM XapaKTePUCTHKAM, OTYYE€HHBIM IIPH OBOCKOIMPOBAHMH S,
3HaHUH UX aHATOMUH, N o
OIIPEEINTE, K KaKOI KaTeTOPHU OTHOCAT SHIIO:
- MUKPOCKOITMYECKIM METOIOM HCCIIEJOBAHUS N
- COCTOSTHME BO3AYIITHOM KaMephl U e BBICOTA: HEIOABM)KHAS, BEICOTa HE Oosee 4 MM
MPOJIOBOJILCTBEHHBIX TOBAPOB, . "
o . - KEJITOK: NIPOYHBIH, €[Ba BUAUMBII, HO KOHTYpBI HE BHIHBI, 3aHUMAET LIEHTPAIbHOE
- HaiiTH U3MEHEHUsI HECBOWCTBEHHBIE CHIPBIO U ONPECIUTh
Brnaners T0JIO)KEHHE U HE NEPEMEIAETCS.

(anbcuuKalmIo MPOAYKTa, a TAKIKE MPOBECTH KaYeCTBEHHYIO
SKCHEPTU3Y TOBapa,

- HaBBIKAMH OIPE/ICTICHUS] ONTUMAIIbHBIX YCIOBHIA
TPaHCTIIOPTUPOBAHUS U XPAHEHHS MTUILEBOTO CHIPhSI,
OCHOBaHHBIMH Ha 3HAHUH UX aHATOMHH.

- O€JIOK: MJIOTHBIN, CBETIIbIH, TPO3PAYHBIM.

2. Ipu ucciae0BaHUU METOI0M MHUKPOCKOIIUPOBaHHs 00pa3oB Kpaxmalia ObUIH MOJy4YEHbI
CIICAYIOIINE 3HAUYCHUS pa3MepPOB 3epeH Kpaxmaina, mukpos: 1- 110, 2-55, 3-35, 4-10.
Omnpenenure, K KAKOMY BUJIy Kpaxmaia OTHOCST JJaHHbIE 00pas3iibl.

3. Cpemu mpeI0sKeHHBIX 00pa3IoB IPHOOB (PUCYHOK 2) ONPEACIHUTE CheJOOHBIC BHIBL:
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CrpyKTypHBIT
JJIEMEHT
KOMIIETCHIINH

[Tnanupyembie pe3yabTaThl O0ydeHUS

OueHouHble CpeCTBA

Pucynok

4. VI3yuuTh mpencTaBIeHABIC 00pa3Ilbl KapTO(eIs U MpH IOMOIIHN OPTaHOIENTHICCKUX H
(PU3NKO-XIMHYECKIX METOJIOB OTIPEICIHUTH OOPa3IIBI C 3a00JICBAHISIMH U TIOBPEKICHUSMH.
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0) Ilopsinox nmpoBeaeHMsI MPOMEKYTOYHON aTTeCTAllMU, NMOKA3aTeJH H KPUTePUH
OLlCHUBAHHA:

IIpomexyTouHas arrecTalys N0 JUCHUILUIMHE «AHATOMUS MULIEBOTO ChIPbs») BKJIIOYAET
KOJIJIOKBUYMBI, TECTUPOBAHUE, IO3BOJISIIONIEE OLEHUTh YPOBEHb YCBOCHMs OOYYarOLUIMMHUCS
3HaHUH, Ja00paTOpHBIE M JOMAIIHUE 33JaHUs, BBIBISIOMIME CTENEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBoaUTCA B (hOpME IK3aMEHa.

MeTtoauyeckue peKoMeHAAIUH 1JIsl IOATOTOBKHU K IK3aMeHY:

DK3aMeH SBISETCS HEOTHEMIIEMON YacThI0 YUeOHOT0 Ipoliecca U MPU3BaH 3aKPenuTh U
YIOPSAOYUTH 3HAHUS 00YJaroIIerocs, MOJIy4eHHbIE Ha 3aHATUAX U CAMOCTOSATEIbHO.

Cnmaum 9SK3aMeHa TpeAmecTByeTr pabora oOydaromerocss Ha  JIGKIIMOHHBIX,
7a00paTOPHBIX M TMPAKTUYECKUX 3aHATUSAX M CAMOCTOATENIbHAas padoTa MO H3YYCHHIO
IpeMeTa U MOATOTOBKH JOMAIIHUX 33 JaHHH.

[TonroroBka K 3K3aMeHY OCYIIECTBIIACTCS HA OCHOBAaHUU METOJMYECKUX PEKOMEH Al
[0 JUCHUIUIMHE M CIIHCKAa BOMPOCOB HM3y4aeMOH JMCHUIUIMHBI, KOHCIIEKTOB JICKIIHIA,
y4eOHUKOB U Y4eOHBIX TOCOOMI, HAyUHBIX CTaTel, MHPOPMAIIUU CPebl UHTEPHET.

DK3aMeH MPOBOJUTCA MO OMJIeTaM, OXBAaTHIBAIOIIMM BECh MpoOiaeHHBIA MaTepual. [lo
OKOHUAaHUU OTBETAa SK3aMEHATOp MOXET 3aaaTh OOydaromeMycsl JOIMOJIHUTENbHbIE U
YTOYHSIONINE BONPOCH. Ha TOATrOTOBKY K OTBETY IO BOMpocaM OmiieTa 00ydaromemycs
naetcst 30 MUHYT ¢ MOMEHTA TOJIyUYeHUsI UM OuseTa.

Pesynbrarhl 5k3aMeHa OOBSBISIOTCA 00ydYarONIEMyCsl TOCJIE OKOHYAaHHUSI OTBETAa B JIEHb
clauu.

Kpurepuu onenku:

— Ha OLICHKY «OTJIUYHO» — 00yUJaloIIUICs TOJKEH MOKa3aTh BHICOKUIN YPOBEHb 3HAHUMN
HE TOJBKO Ha YpPOBHE BOCHPOHM3BEACHUS W OOBSCHEHUS WHPOpPMALUU, HO U
MHTEJJICKTyaIbHbIe HABBIKM PElICHUs] TPOoOJieM U 3aja4, HaX0XK/IEHUSI YHUKAJIbHBIX OTBETOB K
npo0aemMaM, OIEHKH W BEIHECEHHSI KpUTHUECKUX CY)KIICHHIA,

— Ha OLEHKY «XOpOoIIo» — OO0ydJaroluiics JOJDKEH IMoKa3aTh 3HAHUS HE TOJBKO Ha
YPOBHE BOCHPOM3BEACHUSI U OOBACHEHHS MH(OpMAIMH, HO M WHTEJUICKTyaJbHBIE HABBIKA
peleHus npobieM U 3aj1ay, HaX0XKJIEHHUs] YHUKAJIbHBIX OTBETOB K IpoliieMawm;

— Ha OIICHKY «YI0BJIETBOPHTEIbHO» — OOYYaIOUIMICS JOJDKEH TOKa3aTh 3HAHHS Ha
YPOBHE BOCIPOU3BENEHUS M OOBSCHEHHUs HUHPOpPMALUU, HHTEIJIEKTYalbHble HaBBIKH
peIIeH s MPOCTHIX 3a1ad;

— Ha OIICHKY «Hey/0BJIeTBOPUTEIbHO» — 00ydJarouuiics He MOXET MoKa3aTh 3HAHUS
Ha YpPOBHE BOCIPOW3BEICHHS W OOBSCHEHHS WHPOPMALMK, HE MOXET II0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

8 YueOHO-MeTOoAUYeCKOe U HH(OpMAI[HOHHOE o0ecTieYeHe T CIUIIMHBI

a) Ocnognas numepamypa:

1. Mopdonorust MICONPOMBIIIJIEHHBIX >KUBOTHBIX (aHATOMHUSI W THCTOJIOTHS)
yueOHuk / M.B. Cunopopa, B.II. IlanoB, A.D. Cemak [u ap.] ; mox oOm. pex. M.B.
CunopoBoit. — MockBa : UHOPA-M, 2018. — 307 c. — (Beicmiee oOpaszoBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/24497. - ISBN 978-5-16-012309-7. - Tekcr :
sanexktponHbii. - URL: https://znanium.com/catalog/product/935485  (mara oGparieHus:
30.09.2020). — Pexwum qocTyma: 1mo moAnucKe.

2. I'ynenkoBa, M. A. Amnatomusi pacrenuii. Yacte 1. Kierka. Tkanm: YueOHOe
nocobue / 'ynenkoBa M.A., BukropoB B.I1. - Mocksa :MIIT'Y, 2015. - 120 c. ISBN 978-5-
4263-0239-6. - Texkct : anekrponssiid. - URL: https://znanium.com/catalog/product/754429
(mata oopamenus: 30.09.2020). — Pesxxum octyrma: Mo moJImrcKe.

0) /lononnumenvnan tumepamypa:

1Bbuonorus : yueOHUK M MPAKTUKYM JJIs TIpUKiIagHoro Oakanaspuara / B. H. Speirun



https://znanium.com/catalog/product/935485
https://znanium.com/catalog/product/754429

[ np.]; mox penmakmueit B. H. fpeiruna. — 2-¢ uzn. — Mocksa : M3natensctBo HOpaliit,
2019. — 378 c¢. — (bakanagp. IIpuxmanuoit kypc). — ISBN 978-5-534-07129-0. — Tekcr :
anektpoHHbii  // DOBC Opaiit [caiit]. — URL: https://urait.ru/bcode/431740 (nata
obpamenus: 30.09.2020).

2 boes, B. M. AHaTtoMus M THCTOJIOTHS CEJIbCKOXO3SIMCTBEHHBIX KMBOTHBIX:
[Ipaktukym: YueOHoe mnocooue/B.M.boes, B.H.Ilucmenckas, 2-e¢ wu3m., aopab. u aom -
Mocksa : HULl UTH®PA-M, 2015. - 330 c. (BO: bakanaspuar) ISBN 978-5-16-009779-4. -
Tekcr : osnmekrponnsni. - URL: https://znanium.com/catalog/product/456540 (mata
obpaenus: 30.09.2020). — Pexxum pocTyna: mo HOAIKUCKE.

3. T'menoB, A. A. DkcrnepTusa peld ceBepHBIX BHA0B. KadecTBo M 0€30macHOCTH :
yueOHuKk / A. A. T'nenos, O. A. Ps3anoBa, B. M. Tlo3HskoBckuil ; moja oOIiei penakuuei B.
M. Tlo3uskoBckoro. — Cankt-IlerepOypr : Jlans, 2018. — 436 c¢. — ISBN 978-5-8114-
3242-4. — TexcT : 3nekTpoHHblii // Jlanp : 3nekTpoHHO-OMOIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/110905 (mara obpamienus: 30.09.2020). — Pexxum moctyma: ajs
aBTOPU3. NIOJI30BATEIICH.

5. Becrmuk  AIIK  CraBpomombs. -  ISSN:  2222-9345. -  URL:
https://e.lanbook.com/journal/2181#journal_name (nara obpamenus: 24.09.2020). — Tekcr :
3JIEKTPOHHBIMN.

6. Foods and Raw Materials. - ISSN:  2308-4057. - URL:
https://e.lanbook.com/journal/2942#journal_name (mara obpamenus: 24.09.2020). — TekcrT :
AJIEKTPOHHBIN.

7. Cranaapthl 1 kadecTBO. - ISSN: 0038-9692. - TekcT : HermocpeACTBEHHBIH.

8. WsBectmst By3oB. IlumeBas texmomorms. - ISSN: 0579-3009. - Texker
HEMOCPEICTBEHHBIH.

9. IlnmeBast mpomMbinuieHHOCTB. - ISSN: 0235-2486. - Tekct : HemocpeACTBEHHBIN

6) Memoouueckue ykazanus:
1. Meronuyeckue yKa3aHHs MO BBIMOJHEHHUIO MPAKTUYECKUX W 1abopaTopHBIX PadbOT
MPEeJICTaBJICHBI B IPUIOKeHUH 1 K paboueit mporpaMMe TUCIUTUTHHEIL.

2) Ilpocpammmnoe obecneuenue u Hnmepnem-pecypcoi:
1. OnexTpoHHas 0a3a nepuoanyeckux usnanuii East View Information Services,

000 «MIBUC» - URL: https://dlib.eastview.com/ , Bxomx mo IP-agpecam By3a, ¢
BHEIIHEN CETH IO JIOTHUHY U MMapOoJIko.

2. HanumonaneHas wuHQOpManMoHHO-aHAIUTHYECKass cucremMa — Poccuiickuit
uHnekc Haywnoro tmrupoBanus (PUHL]) - URL: https://elibrary.ru/project risc.asp
pErucTpanys no JOTMHY U MapoIko.

3. ITouckoBass cucrema Axagemus Google (Google Scholar). - URL:
https://scholar.google.ru/

4. Nudopmannonnas cucrema - EamHOoe OKHO MoCcTyna K HH(DOPMAIIMOHHBIM
pecypcam URL: http://window.edu.ru/ , cBoG0IHBII TOCTYII.

5. denepanbHOe TOCYAapCTBEHHOE OrOpKeTHOE YyupexaeHue «DenepanbHbIil
UHCTUTYT TMPOMBINUIEHHOW cobctBenHoctny» - URL: http://wwwl.fips.ru/ , cBoGomHbIi
JOCTYII

6. [TporpammHuoe obecrieueHne

Haumenosanue 110 No norosopa CpoOK AeNCTBUS TUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0GeccpouHo

cBOOOIHO

FAR Manager pacnpoctpansiemoe [10

0eccpouHo
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ABBYY  FineReader 11.0 | /1-1218-12 ot 02.08.2012 6eccpouHo

Corporate Edition

7Zip CBoOoaHO 0OeCcCpovHO

pacnpocTpaHsieMoe

9 MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTopun

Y4eOHble ayAUTOpPUM JJIs IPOBEACHUS
3aHATUH JEKIMOHHOIO TUIIA

MynbTUMeTUHBIC cpencTa XpaHCHHS,
nepefayd M TOPEACTABICHUS  yueOHOU
nHpopmaruu

Y4eOHble ayaUTOPUM JJIs IPOBEIEHUS
IPAKTUYECKUX 3aHATUH, TIPYINIOBBIX MU
WHUBUAYaAJIbHBIX KOHCYJIbTaIlH,
TEKYILLEro KOHTPOJISI U IMPOMEXYTOUHOM
aTTecTaluu

Jlocka, 3aKoHOHIATelbHAas, HOPMAaTHUBHAsA W
TexHuueckas nokymenrtauus, ®OCehI, yueOHO-
MCTOANYCCKAA JOKYMCHTALUs

Y4eOHbIC ayAUTOPHH IS TPOBEICHUS
J1a00paTOPHBIX padOT

O6opynoBanue AJs BHIOIHEHUS 1TaO0paTOPHBIX
paboT, XUMUYECKast IOCY/1a, PEAKTHUBBI.
Harnsgnele wmatepuanbl:  TaOJHIBI, CXEMBI,
IJTAKaThI.

IToMemmenust nj1g caMOCTOSITEIILHOU
paboThl 00yJarOIIUXCS

IlepconasnbHbIE KOMIIBIOTEPBI C nakerom MS
Office, Bpixo0M B MIHTEpHET M C JOCTYIIOM B
3JIEKTPOHHYIO UH(POPMAaLIMOHHO-
00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[Tomerenue 1ist XpaHeHUs U
npodunakTHIecKoro 0o6cIyKuBaHuUs
y4eOHOT0 000pYyI0BaHUS

Cremnaxku Uil XpaHEHUs y4eOHO-HAIJIIHBIX
nocoouit u y4e0HO-MEeTOINYECKOM
JIOKYMEHTaluU
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IIpunosxenne 1
MeTtoanyeckue yKa3aHusi JUIsl BbINOJIHEHUSI IPAKTHYECKUX padoT

IIpakTnyeckas padora Nel
Tema: U3ydenue ocodeHHOCTEl MOP(]OJIOrn4ecKoro cocraBa M CTpOeHHs KJIETOK
PACTUTEJIBLHOIO MUILEBOT0 ChIPbS
Heab: O3HAKOMHUTBCS ¢ PACTUTEIbHOM KJIETKOH ee OpraHe/uIaMu

MeTtoanyeckune ykasanus. XMMUYECKUN COCTAB PACTUTEIBHOMN KIIETKHU.

B cpennem moast u oo coaepxkat 80-90% Boabl u 10-20% cyxux BelIecTs.

Boja BXoIuT B cOCTaB KJIETOYHOTO COKA, TP BBHICYIIMBAHUM TUIOJOB OHA YAQJISAETCS.
Ecnu xneTku miooB 1 oBoIiei comepxkar 5-7% Bojbl, 3eneHbie — 2-3%, TO OHU yTpauyuBarOT
cBeXkecTh. Takum 00pa3oM, Ka4eCTBO IJIOJOOBOIIHBIX TOBAPOB CBS3aHO C HACHIIICHHOCTHIO
KJIETOK BOJOM — TYpPropHbIM JaBieHueM. Bopja, ynepkuBaemas ruApoduibHbIMU
BemecTBamu (O€NKM, JIMIHIIBI, TEKTHHOBBIE BemecTBa), cocraBisser 1-15% ot obmero
KOJIMUECTBA BOJIbI U HA3BIBAETCS CBSI3AHHOM BOJIOM.

benku nnonoB M oBoLIEH — IMOJIHOIIEHHBIE (TOJBKO B OEIKax MOPKOBM HE XBaTaeT
tpunrodana). Coaep:kaHue X HEBEIHKO: B KapTodene — 2%, B OBOIIHON ¢acomun — 4, B
3€JICHOM TOpOIIKE — 5, B TUI0AaX MaciuHbl — 7 %.

benkoByto mpupony wumeroT (epMEeHTh, KOTOpbIE HUIPalOT BAXHYIO pOJb B
OMOXMMHMUYECKHX MPOIECCaX CO3PEBAaHUS U JO3PEBAHUS TUIOJIOB M OBOIICH, a TakKe MPH UX
nepepabotke. [Ipu xpaneHun GpepMeHTH MOTYT pacileruisaTh O0enku. [IpoaykTel ux pacmana
(aMmMmak, CepoBOJOpPOJ, MEpKaNTaH) HWMEIOT HENpUATHBIN 3amax. DepMmMeHT amuiasza
KaTaqM3upyeT MpH HU3KOM TemIiepaTrype pacilelUIeHHe Kpaxmala J0 caxapoB, B Pe3ylbTaTe
KapTodens mpruoOpeTaeT cIaJKoBaThIi MPUBKYC.

W3 ppyrux a30THUCTBIX BELIECTB HauOOsblIee BIUSHHE HA KAaueCTBO MPOAYKTOB
pPaCTUTEIBLHOTO MTPOUCXOXKICHUSI UMEIOT COJIM a30THOM KUCIOTHI — HUTparThl. [Ipu Xpanenun
MUIIEBOTO PACTUTENBHOTO CHIPhS W TPH YHNOTPEONECHWH YENOBEKOM B IMHUINY, HHUTPATHI
MPEBPAIIAOTCS B HUTPUTHI. HUTPUTBI CHOCOOHBI OJIOKMPOBATH MEPEHOC KHUCIOPOAa U C
BTOPUYHBIMU aMUHAMH 00pa30BHIBATh KaHIIEPOT€HHBIE COSAMHEHUS — HUTPO3aMUHBL. B cBsi3u
C M3JI0’)KEHHBIM BBIIIIE YCTAHOBJIEHBI IIPEIETBLHO TOMYCTUMbIE KOHIICHTPAIIMH HUTPATOB (B MT
Ha 1 kr npoxykra): B kKapTodene — 250, orypuax u nomunopax — 150, g6mokax u rpymax — 60
U T. 1.

[IpoAyKTel pPaCTUTENBHOTO MPOMCXOXKACHUS SIBISIOTCS OCHOBHBIMH HCTOYHUKAMU
VIJIEBOJOB JJIS YeJOBEKa. YTJIEBOJbI PACTEHUM TMPEJCTaBICHBI caxapamH, KpaxmalioM,
KJIETYATKOW M MEKTHHOBBIMH BEIIECTBAMHU.

HemnocpencTBeHHO M TpaKTUYECKH MOTHOCTHIO YCBAMBAIOTCA caxapa. DTO B OCHOBHOM
bpyxTo3a (apOy3bl, cEMEUKOBBIE), caxapo3a (aOpUKOCHI, MEPCUKHU, CIIUBbI, OaHaHBI), TIIOK03a
(SIro/1b1, BUILIHS, YEPEIIHS).

Kpaxman HakamiauBaeTcst B paCTeHHSIX B BUJIE 3aIIaCHOTO BelecTBa. Ero coaepkutcs B
6ananax 110 20 %, B siémokax — 710 2 %. bonbie Bcero kpaxmana coaepar KiIyOHU KapTodens
(14-25 %), xkykypy3a (8 %), 3eneHblit ropoiiek (5-6 %).

Kneruatka cocraBmsier B cpemHeM 10 2 % CBhIpOH MacChl TUIOJJOB W OBOIIECH.
[{emmrono3a BXOAUT B COCTAB KJIIETOUHBIX CTEHOK, B KOXKHIIE 1012 OOJIbIE, YeM B MSKOTH.

[TekTHOBBIE BeIECTBA — 3TO MOJMMEPHBIE COCIMHEHUS, HAXOISAIINECS B HAPYKHOM
CJI0€ KJIETOYHBIX CTCHOK M CPEIMHHBIX IMJIACTHHKAaX. B MPUCYTCTBUU caXxapoB U KUCIOT ITH
BElIeCTBa CIIOCOOHBI 00Pa30BbIBATh CTYIHU.

Opranuyeckre KHCIOTHI WTPAOT BaXKHYIO POJib B (DOPMHUPOBAHUU BKyca OBOINEH U
mion0B. B miogax kuciot Gosbine, yeM B oBomax. CoaepikaHue KUCIOT 3aBUCHUT OT BHU/A,
copTa, CTENEHU 3PEJOCTU IIOJA0B U oBouleil. Tak, B muMoHax coaepkutcs 10 8% KHUCIIOT, B
TomMatax W masene — 10 1-1,5%. S0modyHas KucimoTa COAEPKUTCS B CEMEUKOBBIX U
KOCTOYKOBBIX TIJIO/IaX, TOMATaxX; TUMOHHAS — B IIUTPYCOBBIX, KIIOKBE, CMOPOJIMHE; BUHHAS —
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B BuHOrpaze. lllaBeneBas KucnoTa umeercs B IaBesie, peBEHE, B HEOOIBIIOM KOJIUYECTBE B
arneabCUHAX, BUIIHE; CAJIMIMIIOBAs KUCIIOTa — B MAJIMHE, 3€MJITHUKE, BUIIHE; OCH30Hast — B
KIIIOKBE.

IInogsl M OBOIIM MOTYT COJEP)KaTh PAa3HbIE KHUCIOTHI, MIPUYEM HX COCTAaB MOXKET
MEHSATHCS B XOZ€ CO3PEBAHMS U B JAIbHEUIIEM NIPU XPAHEHUH.

I'muko3uapl — 3TO CIIOKHBIE COEJUMHEHUS MOHOcaxapujaa (4aime TIUIFOKO3bI) CO
cnupTamu, (QeHolaMu, KUCIOTaMu, anbiaerugamu. OHU TNPUAAIOT TMPOAOBOJILCTBEHHOMY
CBIPbIO PACTUTENILHOIO MPOMCXOXKIEHUS cHelu(UUecKuil apomMar M 4acTo XapaKTepHBIN
roppKoOBaThli BKyC. Tak, aMHUIIaquH COAEPKUTCS B CEMEHaX I'OPbKOIO MUHJAJS, CIIUB,
BUIIIHM, 070K, aiiBbl. [lpu Bo3nelicTBUM oOmpeneneHHbIX (EpPMEHTOB OH MOXET
IpeBpalaTbCcsl B CHHWIBHYIO KUCIOTY — cuibHeHmui sii. ColaHUH — S0BUTOE BELIECTBO,
colepkuTCs B Kaprodene, OakinaxaHax, He3penblx Tomarax. Ilpum mpopacranum u npu
JEICTBUM CBETa KOJUYECTBO €r0 BO3PACTAET, KOHLEHTPALU NPEBBIIIAET JOIMYCTUMYIO U OH
MOKET BbI3BaThb OTpaBieHue. KamcannuMH TIIMKO3WZ, CONEp)KALIUiCS B IUIOAAX JKIydero
nepua, NpuaaeT ero MmjaojgaM OCTPbIM U Kryunil BKyc. CHHUTPUH COAEPKUTCA B KOPHEBUIIAX
XpeHa M CEeMEeHaX TOpYMIbI, M IpH €ro Truapoiu3e oOpa3yeTcs TOpPUYMYHOE Maclo,
oOafaroiee crieupUIecKuM 3aaxoM U OCTPHIM BKYCOM.

PacturenbHble MUIMEHTHl (KpacsllMe BEIIECTBA) TaKXKe BIUAIOT Ha KauyecTBO
PaCTUTENILHOTO ChIPbsI, IPHIaBas UM CBOMCTBEHHYIO OKPACKY.

AHTOLMAHBI — MUIMEHTHl KJIETOYHOI'O COKa, 00YyCIaBJIMBAIOT KPAaCHYIO, CHHIOI WIIU
($1oJIETOBYIO OKPACKY IJI0JI0OB U OBOILEH.

@dJ1aBoHOMIB! NPUIAIOT OBOILAM M IUIOAAM JKEJITYI0 U OPaH)XXEBYIO OKpacKy. K Hum

OTHOCHUTCSI KBEPIUTHH — Kpacsllee BEIIECTBO CYXUX 4YeHlyd Jyka. AHTOLMAHBI H
(b1aBOHOMIBI IO XUMHUYECKOM MPUPOIE — TTUKO3U/IbI U MHOTHUE TIO/IBI COAEPKAT UX CMECH.
Xnopoum  — 3eNEHBI  TUTMEHT PAcTeHHWU, HAXOOUTCS B XJIOPOIUTacTax

pacTUTENbHBIX KIeTOK. Ilpu co3peBaHMH IUIOAOB M OBOIIEH XJIOpOGUIUT paspyllaeTcs U
3eJIeHas OKpacKa MCcUe3aeT.

KapotuHonab! NpuaarOT IIOAAM M OBOLIAM OPAHXKEBYIO, JKEITYI0, MHOTIa KPACHYIO
okpacky. Hanbonee BaxkeH U3 HUX KapOTUH (IIPOBUTAMUH A), OH MPHAAET OPaH>KEBBIN IIBET
KOpHEIUIOlaM MOPKOBH M IUIOAAM a0pUKOCOB, COJEPKUTCS B LUTPYCOBBIX, INEPCUKAX,
TOMaTax M Jip.

JlyOMIibHBIE BEIECTBA PACTUTENHLHOTO MPOUCXOXKICHHUS — TaHUIObl — MPHAAIOT
BsDKyIIMil BKyc. OHm Ooibiiie Bcero comepxkarcs (mo 1,5%) B 1uiogax XypMbl, KU3WJIa H
YepeMyXxHu.

Kups! sSBASIOTCS 3aMIaCHBIM UCTOYHHUKOM SHEPTHMH B OOMEHE BEIIECTB PACTUTEIBHBIX
kieTok. bombiie Beero xupoB B cemeHax. Opexu MoryT cogepxars 10 60-68% sxupa. Ho B
CpPEIHEM paCTUTEIBHOE TPOJAOBOJILCTBEHHOE CBHIPE COJACPKHUT MO KUPOB U SBISICTCS
HU3KOKAJIOPUUHBIM MTPOYKTOM.

O¢dupHble Macna — 3TO apoMaTHYECKHE, JIETy4Yhe CMECH OPraHMYeCKHX BEIEeCTB,
BbIpabaThiBaeMble pacTeHUsMUA. OHU HAKAIIMBAIOTCS B IMTOIUIA3ME M MEKKIETHUKAX U
SBJISIFOTCS. BTOPUYHBIMH TIPOJYKTaMHW OOMEHa BemecTB. ApoMar IUIOJ0B CO3AAeTCs
KOMOHMHanuen dpUpPHBIX Macel, MPUCYIUX JAaHHOMY BUAY. 3amax [UTPYCOBBIX, HAIIPUMED, —
3TO coueTaHue A(UPHBIX Maced: JIMMOHEHa, LUTpajs, JIMHAJIOooJNa U JAPYruX BelecTB. B
KOXKYype IUTPYCOBBIX UX conepxkutcs ao 1,5 — 2,5 %.

DdupHble Macia 4eCcHOKa W Jiyka oOjafaroT (UTOHIMIHBIMH CBOMCTBAMHU. Takum
BEILECTBOM SIBJIIETCS AJUTULMH, TPUIAIOIINI YECHOKY XapaKTepHbIN 3armax.

MuHepaibHBIEC BEIIECTBA BXOST B COCTaB PACTBOPOB OPTraHUYECKUX M MHUHEPATBHBIX
KHCIIOT, a TakKe B COCTaB OenkoB, ()EPMEHTOB, MHUTMEHTOB U JAPYTrUX BemecTB. Ux
conepxanue cocrapmser or 0,55 mo 1,5 %, mpuyem Oosiee TOJIOBUHBI 3TOTO KOJIHYECTBA
npuxoauTcs Ha kanui. Dochop comepkHUTCS B SATOAaX, CBEXKHUX Oryprax, Kaabluii — B
KaIycTe, cajlaTeé, MOPKOBH, 3€JE€HHM CBEKJIbI, SITOAAX; COJM elie3a — B MOPKOBHU, CBEKIIE,
TOMAaTax, 3eMJISTHUKE, MalliHe, s0JI0Kax, rpymax, abpukocax; Marouii — B (acoim, Topoxe,
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KapTodeie, MOPKOBH, KaIrycTe.

Burtamunbl. IIpogykTel pacTUTENBHOIO IPOUCXOXKICHUS SBISIOTCA Ba)KHEHIIMM
HUCTOYHHKOM BHUTAaMHUHOB.

Butamunamu C u P Oorarbl sipKko OKpalleHHBbIE IIOABI, OO0JIAAAIONINE BSHKYIIUM
TEPIIKUM BKYyCOM. B KOXype BUTaMUHOB Ooublie, yeM B MskoTu. Butamun C npu XxpaHeHUn
IUIO/I0B Pa3pyIIAETCs, IPU OXJIAXKACHUU MIPOLIECC pa3pyILEHUs 3aMeUIIeTCs.

Burtamun A B opranuszme oOpa3yercsi U3 KapOTHHA, KOTOPBIA COJCPIKUTCS B JKEITHIX
IUIO/IaX M KOPHEIUIOJNAaX, a TakkKe B 3€JEeHbIX JHUCThbAX. BurammHom K OGorarel mmuHaT u
Karycra. QosmeBas KUCIOTa COJEPKHUTCS B 3€JCHBIX JINCTHSIX, YePHOH CMOPOJIUHE, KAITyCTe.

Burtamun Bs copepxutcst B kapToderne, kamycre, 3eJIeHOM Jiyke, OaHaHax, rpyme. OH
y4acTBYeT B OEIKOBOM OOMeHe.

Burtamuna PP Gonblie Bcero B 3e€I€HOM TOpoOLIKe, KapTodele, CIaJKoM KpacHOM
nepie, MNeTpyuke, 4eCHOKe.

B 3axioueHne HeoOXOIMMO yKa3aTb, YTO IPU TEMJIOBOH 00pabOTKE MPOUCXOAUT
paspyuieHue OONBIIMHCTBA BHTAaMHUHOB, B BOJYy NEPEXOASIT MHUHEpPAIbHBIC BEIIECTBA.
[TosTOMy OBOIIM ClIeAYeT OMycKaTh B KHUILSILIYIO BOJY, OTpaHMYUBAsl BpeMs BapKu U OoJiblie
IUIOJIOB U OBOILLEH YIOTPEOJIATh B CBEXKEM BUJIE.

3agaHue: U3y4UTb CTPOCHUS PACTUTENBHON KIETKHM M CHeNaTh CXeMaTWYeCKUH
PHUCYHOK ¢ 0003HaYeHHEM OCHOBHBIX KOMIIOHEHTOB PaCTUTEIIbHOM KIIETKH.

KoHnTpoJibHbIE BONIPOCHI

1. Kakyro pons urpaer Boja B KieTke?
2. Kakue Oenku u Jpyrue a3oTUCTblE BellecTBa B XOAAT B COTaB
pacTUTEIbHOM KIETKU?
[Tepeuncnure OCHOBHBIE YIIIEBObl PACTUTENBHOM KICTKH.
Kakune opranudeckne KUCIOTHI COIEPKATCS B PACTUTEIBHON KileTKe?
Kakue nurMeHTsl coiepkarcs B paCTUTEIbHOMN KileTKe?
Yro Takoe rIIMKO3UbI?
Kakyto posb UrparoT *KHUpbI B paCTUTEIBHON KileTKe?
KaxoBbl QyHKIMM T1yOUIBHBIX BEIIECTB?
Knaccugukaius, BATAMUHOB KJIETKH.
0. Kakue MuHepasibHbIE BEILIECTBA COJAEPKATCS B KIETKE?
11. Yro takoe 3¢upHbIe Macna?

ROONOOA~®

IIpakTnyeckas padora Ne3
Tema: M3ydyeHnne CBOMCTB KJIETYATOK MOJYYECHHON M3 KJICTOYHOM CTEHKHU Pa3IHYHbIX
pacreHwuii.
Henb: O3HaKOMHUTBHCS ¢ PYHKIMOHAIBHBIMH CBOHCTBAMH KJIETYATOK

[TumeBas kineTyaTKa — BEIECTBO, UTparoliee OOJBIIYIO POJIb B JKU3HEIESITEIbHOCTH
opranusMa. KieTuaTka — 9TO CTEHKH KJIETOK pPAcTeHHUH, MBI TOJy4aeM €€ M3 3epHOBBIX,
oBolel, GpykToB, 6000BBIX, OpeX0B U ceMeuek. [Ipruem B 3epHax KieT4aTka HaXOJUTCS BO
BHEIITHUX CIIOSIX, KOTOPBIE B TIPOIECCe OUMCTKH ynanstoTcs. Hailtu ee MO)KHO B KOPUYHEBOM
puce, xjebe U3 HEMPOCESHHOW MYKM M H3JeNUsAX M3 LeiabHoro 3epHa. Eme ['unmokpar
COBETOBAJ, YNMOTPeOJATh B MUILY XJe0 U3 MykHu rpyodoro nmomosna. KieryaTka B jkenyake u
KUIIEYHUKE HE NepeBapuBaercs. Buiaensior 2 Buja kierdatku: HepacTBopumas mnuiieBas
KJIeT4YaTKa — IEeJIUTI0JI03a U JIUTHUH, COJIEPKUTCS B OBOIIAX, (pyKTax, 3epHOBBIX U O0OOBBIX
pacTeHHs X, MHOTO €€ B KOPHYHEBOM puce, OTpyOsix. B kenynke W KHUIIEYHHKE
HepacTBOpHMasi KieTdyaTka HaOyxaeT W Kak TyOka IOMOTaeT yJalsiTh W3 OpraHn3Ma
XOJIECTEPUH U JKETYHBIE KHCIIOTHI, a TAK)KEe TOKCHYECKUE BelecTBa. PacTBopumast kieryaTka
— neKTHH (13 GPyKTOB), cMoJia (M3 00OOBBIX PACTEHHMI ), TEMUIIEIUTION03a (U3 SIMEHS U OBCA),
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KaMmens. PacTBoprMast KiieT4arka, mOorJIomiasi BOAY, 3HAUUTEIbHO YBEIMYUBACTCS B 00bEME U
npuHUMaeT ¢popmy xene. PacTBopumas kieTyaTka IPUCYTCTBYET B UEPHOM XJieOe, OBCSHBIX
XJIOIBSIX, 000OBBIX ¥ OOJBITMHCTBE (PPYKTOB U OBOIIEH.

Bce Buabl KiIeTYaTOK SBISIOTCS MOJIMCAXapuIaMH, IIHPOKO TMPEACTABICHBl B
pPACTUTEIBHBIX TKAHSAX, BXOISAT B COCTAaB KJIETOYHBIX OOOJIOYEK M BBIMOJHSIOT OINOPHYIO
(GYHKIIHIO.

[enmrono3a MPUHAUICKUT K YHCITY YPE3BBIUAHHO PACHpPOCTPAHEHHBIX B MPHPOJIC
coequuennii. Ha ee nmomto mpuxoautrcs ao 50 % yriepojia OpraHMYECKHX COCIUHEHUI
ouocdeprl. OHa npenacrabisger co0oi uIMHHBIE HUTH, coaepxkamiue 300—10 000 ocraTtkoB
[JIIOKO3bI, 0€3 OOKOBBIX OTBETBICHUH. DTH HUTH COCOUHEHBI MEXIY COOO0H MHOXECTBOM
BOJIOPOJHBIX CBS3EH, YTO MPUIACT IEIUTIOI03€¢ OONBIIYI0 MEXaHHYECKYIO MPOYHOCTH, MPHU
coxpaHeHHH »snacTHUHOCTH. OHa 00JaJaeT BOJIOKHHUCTBIM CTPOCHHEM U MEXaHHYeCKON
MPOYHOCTHIO.

l'emunenniono3a - cMech NOJUCAXapUAOB, COCTOSIIMX U3 TOJIUMEPOB IEHTO3
(kcwito3a, apabuHo3a U 1p.) ¥ Tekco3 (PppykTo3a, rajgakTo3a u Ap.). s mpakTHUeCKux Henen
TEeMUIICIUTION03Y Yallle MONIy4arT U3 Bojopociieil. OHa MpUMeHsieTcs Kak CTaOuIu3aTop
MUIICBBIX TPOJYKTOB, MAIONIMX BS3KHME CYCIEH3WH, a TaKkke B (apMaleBTUYCCKOH U
KOCMETHYECKOH MPOMBIIUIEHHOCTH.

Uwncras 1emwmono3a HE pacTBopsieTcsl B Boje. UTOOBI cenaTh €€ pacTBOPUMOI,
LEJUTION03Y MOJIBEPraroT XUMHUYECKON Moau(UKaIuu nyTeM BBEJICHUS
PEaKIMOHHOCIIOCOOHBIX TPYII B TUAPOKCUIBHBIC TPYIIITBI MOJISKYITBI MTOJIMCaxapuaa (MeThil-,
KapOOKCUTMETHJI-, TUAPOKCHUITPOITHII-).

[TekTHHOBBIC BelIeCTBa MPEACTABISIOT COOOW BHICOKOMOJICKYJISIPHBIC ITOTMCAXAPH/IBI,
BXOJIIIME B COCTaB KJIETOYHBIX CTEHOK M MEXKKJIETOYHBIX OOpa3oBaHHl COBMECTHO C
LEJUTI0JI030M, TEeMULEIUII0I030d M JIMTHUHOM.IIO XMMMYECKOH CTPYKType MOIYT OBITb
OTHECEHBI K TIIMKOMnonucaxapuaaMm. Bmecrte ¢ 11emitono30i oHu 00pa3yroT KJIETOYHBIH CKelleT
IJIOJI0B, (PYKTOB, OBOLIEH, 3€lE€HbIX 4YacTell cTebiell W JaucTheB. PasznuuaroT aBa BuAa
MEKTUHOBBIX BEIIECTB: MPOMEKTHH U TEKTHH.

[IporiekTHHBEI -  HEPaCTBOPUMBIC  KOMIUICKCHI ~ IMEKTHHA C  IEJUTIOJIO30M,
TEeMUIIeIUTION030M, noOHaMHu MeTaiioB. [Ipu co3peBanuu (GpyKTOB M OBOIICH, a TakkKe HX
TEIJIOBOM 00pa0oTKe (OTBapWMBAaHHME) ATH KOMIUIEKCHI pPa3pylIalOTCs € OCBOOOKICHHEM
CBOOOJHOTO TEKTHUHA, C YeM CBS3aHO MPOHMCXOAAIIEE MPH ITOM pa3MsrdyeHue (QpyKkToB U
oBoieil. [IekTuH pacTBOPUM B BOJE, TEPMOCTAOWMIICH, B BOJHOM PAacTBOPE B MPHCYTCTBUU
KHCIIOT W caxapa MpeoOpasyeTcss B >Kelneo0pasHyl KOUIOHAHYK Maccy. OH IIUpOKO
UCTIONIB3YETCSI B THUIICBOW TPOMBIIIJICHHOCTH JUIS TPUTOTOBJICHUS (PYKTOBBIX IKElle,
Mapmenazaa. [lomydaloT MeKTHH B OCHOBHOM W3 SIOJIOUHBIX BBDKHMMOK, cojaepxkamux 1o 10-
15% nexTrHa, ¥ U3 KOXKYphl LUTPYCOBBIX, KoTOpas conepkut 20-30 % nexTuHa.

OCHOBHBIMU CBOWMCTBAMHU TMEKTUHOBBIX BEIIECTB, KOTOPBIC OMPEACNSIOT O0IaCTH UX
NPUMECHEHHWS B  THUIICBOH  NPOMBINUICHHOCTH,  SBISIOTCA — TejeoOpasyromas |
KOMIUIEKCO00pa3yroIasi CrtocoOOHOCTb.

dopmMupoBaHUEe MPOCTPAHCTBEHHOW CTPYKTYPBI Telli MOXKET MPOUCXOJHUTH JIBYMS
MyTSAMHU:

- 32 CYeT CHJ DJIEKTPOCTATUYECKOTO OTTAIKUBAHMUS TEKTHHOBBIX MOJIEKYT B

NPUCYTCTBUH JIETHIPATHPYIOIIMX BEIIECTB (caxapo3bl) B KHCIOH cpene
(caxapHO-KHCIIOTHOE Telle00pa3oBaHue);

- Ipu y4aCTHU UOHOB MMOJIMBAJICHTHBIX MCTAJIJIOB.

JIMTHWH - KOMIUIEKCHBIM mojauMep (EHUIITTPOITAHOBBIX MOHOMEPOB apOMaTHUECKHUX
CIIUPTOB, BBI3bIBAET OTBEP/ICHHE KJIETOUHBIX CTEHOK. B KileTKe JIMTHUHA COAEPIKUTCS TOPa3 o0
MEHBIIIE, YEM IOJMCAXAPUJIOB, a B TKaHIX AepeBa Ha ero aoiw npuxoautcs no 40 %, B
CTEHKax cTe0Jis mieHus! - 23 %, B kanycte - 6 %, B NIIEHUYHBIX OTPYOsIX - 4 %.
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3apanme: IlocTpouTh aUarpaMMy BIAroCBSI3BIBAIONICH CIIOCOOHOCTH PAa3IMYHBIX
KJIETYaTOK.

KonTpoabHbIe BOIPOCHI:

UYro Takoe kiieryaTka?

Kaxkue Bu1bI IEKTUHOBBIX BEIIECTB BbI 3HaeTe? J[aiiTe UM XapaKkTepUCTHUKY.
Kaxkune Bunp1 Knertyatky ucnosp3yroT B MUALIEBOM ITPOU3BOJCTBE

Kaxkoe xonruecTBO TUTHUHA COAEPKUTCS B KIETKE?

PobdE

MeTtoaudeckie ykasaHus IMpeIHA3HAYEHBI JJI BHITIOJHEHUS JTaOOpaTOpHBIX paboT 1o
JUCLHUIIIMHE «AHATOMUS IUIIEBOTO ChIPbS»

HNHCcTpyKIIUA 110 TeXHUKE 0€30IaCHOCTH padoThI B J1a00paTopuu

1. B naboparopuu paboTaTh TOJIBKO B XajlaTax.

2. Bo n30e)xaHue HecYaCTHBIX CIIy4aeB COJEpPXKaTh B YUCTOTE U MOPAAKE cBoe pabouee
MmecTo. He 3acTaBiiTh ero TMYHBIMU MPEIMETaMHU, KPOME TeX, YTO HYKHBI JJIsl BBITOJTHEHHUS
3a/laHusl.

3. 3ampeniaercst KypuTh, IPUHUMATh IHIILY, 0JIb30BATHCS TEIe(HOHOM.

4. OCTOPO’KHO BBIKITIOYATh M BKIIIOYATH HJIEKTPOIPHUOOPHI.

5. Henp3s packpy4uBath U JJIOMaTh PHOOPHIL.

5. He 6pocats B pakoBuHY OyMary, GuiIbTpbl BO N30€KaHNUE 3aCOPEHUS KaHATM3aI[UH.

7. He mpo6oBaTh XUMHUYECKUE BELIECTBA U PEAKTHBBI HAa BKYC

8. Ilpu pabore c 3yeKTpOnpuOOpaMU U PEaKTUBAMU COOJIOIaTh MaKCUMAIbHYIO
OCTOpPO’KHOCTb, TaK KaK HEaKKypaTHOCTb W HEBHHUMATEJIbHOCTh MOTYT MPUBECTH K
HECYaCTHOMY CJIy4alo.

9. Ilpu Hauvane pabOThl ¢ MHKPOCKOIOM HAaJI0 XOPOULIO M3YyYUTh €ro yCTPOHCTBO U
npasuiia pabotsl ¢ HUM. M36erats noBpexaeHnss 00bEKTUBOB O MpPEnaparhl.

10. BepexHO OTHOCUTBCS K IpenapaTaM: He 11aparnarh, He pa30uBaTh.

11.ITpu paboTte co COUPTOBBIMU rOpelKaMu HEOOXOAMMO COOMIOAATh OCTOPOKHOCTb.
TymuTe miams TOJIBKO KOJMayKaMy, a He JyTh Ha HETo.

12. Tlpu BO3ropaHuu 3IEKTPUYECKUX MPHUOOPOB OTKIIOYUTH 3JIEKTPOIHEPTHIO U
TYLIUTh TOXap MEeCKOM, BOJIOW M OTHETYIIUTENEM, IPU HEOOXOJUMOCTH BBI3BATh MOXKAPHYIO
KOMaHy.

13. IIpu HecoOMOACHUU BBIINIE M3JI0KEHHBIX MPAaBUJI IO TEXHUKE O€30MaCHOCTH
BUHOBHEIC HECYT TVCIATUTMHAPHYIO OTBETCTBEHHOCTb, COTJIACHO BHYTPEHHETO
pacriopsiaika 1ab0paTOpHH.

IIpaBusa padorsl B 1a00opaTopuu

1 Cryaent 00s13aH npeaBapUTEIbHO MPOUTH UHCTPYKTAXK 1O

TEeXHUKE O€30MacHOCTH M BBINOJIHATH TpeOOBaHUsS, NPEAbABICHHbIE K paboTe B
HAy4YHBIX JJA0OpaTOPHSIX.

2 B nabopaTopHio CTYIEHT JIOIYCKAeTCs TOJNBKO B OEJBIX, YUCTBIX U OTTIaXKEHHBIX
xaJjarax.

3 Ha kaxx0e 3aHsTHE Ha3HAYaeTcs ASKYPHBIH, KOTOPBIN 00s13aH:

a) CJIeIUTh 32 YUCTOTOU U COONIOICHUEM TEXHUKH 0€30IaCHOCTH B JIabopaTopHH,

0) moiydaTh M cAaBaTh Y4eOHHMKH, aTJIachl, TUCTOJIOTUYECKHE NpenapaThl U Ipyrue
MaTepuaibl A IPOBEACHUS MPAKTUYECKUX U CAMOCTOSTENIbHBIX 3aHITH;

B) OTBEYATh 32 COXPAHHOCTb 000PYOBAHUSI.

4 JInst caMOCTOSITEIBHOU PabOThI KaX bl CTYACHT JIOJDKEH UMETh:

a) TeTpajb AJIS MPAKTUUYECKUX 3aHATUH,

0) MpOCTON MATKHUI KapaHIalll,
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B) HaOOp LBETHBIX KapaHaaIIeH,
T) JIe3BUE JIJIS 3aTOYKH KapaH/IaIei;
1) MATKYIO PE3UHKY.

JlaGoparopHasi padora Nel
Tema: H3yuyeHue 1a00paTOPHOI TEXHUKHU U NPaBHJI PadoThI ¢ Heil
Heab: O3HAKOMHUTBLCS € YCTPOICTBOM MUKPOCKONA M OCHOBHBIMM NPUHIUIIAMU
ero paéorsl

Metoauyeckue ykazaHusi. MUKPOCKOIT COCTOUT U3 CIAEAYIOLUIMX COCTaBHBIX YaCTEH.

a) MexaHuueckas cuctema: | - ocHOBaHME IUTaTMBa (MOJACTaBKM); 2 -TOJIOBKa
TyOyconepxkaTensi; 3 - HaKJIOHHBIA TyOyc; 4 - MaKpOMETpUYECKHH BHHT (Kpemanbepa); 5 -
MHUKPOMETPUUECKUH BUHT; 6 — peBOJIbBEp; 7 - MPEIMETHBIN CTOIMK; 8 - BUHT KOHIEHCOPA;

0) ocBeTHTeNbHAS cHCTEMa: 9 - KOHACHCOp ¢ MpucoBOW auadparmoii; 10 - mua3a; 11
3€pKaJIo U JIaMIIa;

B) onTrueckas cucrema: 11 -okyisip, 12-00beKkTuB.

IIpaBuna paboThl ¢ MUKPOCKOIIOM:

1. [TocTaBUTh MMKPOCKON Ha CTOJI IPOTHUB JIEBOIO IIJI€Ya, TETPAAb MOJOKHUTH CIIpaBa
0T MUKPOCKOIIA.

2. PeBonbBep Cc 0OBEKTHBOM «8» (Majioe yBEJIWYEHHE) YCTAaHOBUTh B pabouee
MOJIOKEHHE Ha BBICOTE OKOJIO 1 CM OT MPEeAMETHOI0 CTOJIHKA.

3. C momoIbi0 BOTHYTOTIO 3€pKaja JOOUTHCS PaBHOMEPHOTO U SIPKOTO OCBEIICHUS
BCETO I10JIs1 3peHUs. B OKyJIsip MUKpOCKOIIa CMOTPETh JIEBBIM IJ1a30M, HE 3aKpbIBast IPABBIi.

4. C mOMOIIIBI0 MaKPOMETPHUUECKOTO BUHTA JOOUTHCS YETKOTO U300pakeHUsI.

5. Ilpu mnepememnieHMu IMpenapara Ha MPEIMETHOM CTOJIMKE MPHAEPKUBATh €ro
OOJNBIINM M yKa3aTeIbHBIM TalbI[aMH JIEBOH PYKH, MPABOM BpaIlaTh BUHTHI MPEIMETHOTO
cTonuka. [Ipm 3TOM MOMHUTH, YTO MHUKPOCKON JaeT oOpaTHoe H300paxkeHne oOBbeKTa, T. €.
nepeMelieHle Ipenapara CBEpXy BHHU3 MM CIpaBa HaJeBO IpU HAOJIIOJEHUU TIOJ
MHUKPOCKOIIOM COOTBETCTBYET MEPEMEIEHUIO CHU3Y BBEPX MJIH CJE€Ba HAIpPaBo.

6. Ilocne TaTeNnbHOTO M3y4YeHHUs Mpenapara (Tonorpaduu ero 4actei, uX BEJIUYUHBI,
OKpacku, (GopMbl U T. J1.) ¢ MOMOLIbI0 O0BEKTHBAa 8 BHIOpPATh MECTO I HMCCIEIOBAHUS
nomouiblo o0bekTuBa 40 (60JbIIOE YBETWYEHHE), YCTAHOBUB €r0 CTPOrO B LIEHTpP MO
3pEHUs.

7. IlepeBecT MHKPOCKOIl B HOBBI PEXUM pabOThl: MAKpPOMETPUYECKUM BHUHTOM
MPUIIOAHATH TYOyC Ha Moi-0060poTa (Ha cebs) U yCTaHOBUTH PEeBOJIbBEP ¢ 00BEKTUBOM 40 B
pabouee MOJIOKEHHE.

8. Cwmotps cOOKy (c J€BOM CTOPOHBI OT MHMKPOCKOIA) Ha YpPOBHE MPEIMETHOTO
CTOJIMKAa Ha OOBEKTHB, MAaKPOMETPHUUYECKHM BUHTOM OYE€Hb OCTOPOXHO OIYCTHTh TYyOyC 10
COIPUKOCHOBEHMSI C MpenapaToM. 3aTeM M0J KOHTPOJIEM IJla3a 4epe3 OKYJSApP MUKPOCKOINA U
BpaIeHUEM MaKpPOMETPUUECKOTO BUHTA Ha ce0s JOOUTHCS YETKOTO M300paxkeHus. Eciu pu
HaBOJIKE YYBCTBYETCSl Majieiilliee COMPOTUBIICHUE, U HET YETKOTO M300paykeHUsl, TPUTIOIHSITh
TyOyC W TIepeBECTH, PEBOJIbBEp B HaudaJIbHOE IMOJOXKEHHE (PEBOJIBBEP ¢ 00BEKTHBOM §). B
ATOM CIIydae IMpernapar JeKUT Ha MPEeIMETHOM CTOJIMKE TOKPOBHBIM CTEKJIOM BHM3, TIOATOMY
HEeT, YeTKoro wuzoOpaxenus. I[lpu ycuaeHHOM BpalleHHS MaKpOMETPUYECKOTO BHUHTA
npernapar Wi JIMH3a 00BbeKTHBA MOTYT OBITh pa3/iaBieHbl. Bo n3bexaHue 3Toro nepeBepHyTh
npernapar u MOBTOPUTH IEHCTBHS, yKa3aHHEIC B 1. 6-8.

9.Yto0bl monyuuTh Oosiee yeTkoe H300paxkeHue mnpu padore ¢ oObekTuBoM 40,
Bpalllas BHHT KOHJEHCOpa, OOecrneuyuTh HauiIydllee OCBElIeHHEe OOBEKTa, HPUKPHITh
nuadparmy- ¥ MOAHATH KOHJASHCOP OJIMKe K IPEMETHOMY CTOJHKY.

10. Henp3s monb30BaThCs MHUKPOMETPUUYECKHMM BHMHTOM [UI MOJYYEHUS YETKOTO
n300pakeHus IPH TepexoJie Ha PeKUM paboThI ¢ 00IbIINM yBenuueHrneM. OH npeHa3HaueH
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JUIS M3y4eHUs IpernapaTta B TIyOHMHY BO BCEX €ro IUIOCKOCTSX, a HE JUIS MOJYyYeHUs YETKOTO
n3oopaxenus. Ha GapabaHunke MHUKpoOMeTprUdYecKoro BuHTa umeercs S50 aeneHuid (Kaxmoe
coorBercTBYyeT 2 MKM). Ecimmu Oapabanumk mnoBepHyTh Ha 10 pgeneHwii, To riyOuHa
pacmoIoXKeHUs! CTPYKTYPhI KJIETKU B cpe3e Oyzaer paBHa 20 MmxM. Buntowm cienyer nenats He
0osee IByX-Tpex 000pOTOB,

11. Ilpu pabore ¢ 00bekTHBOM 90 (MMMEPCHOHHBIM) MOAHATH TYOyC U Ha MMOKPOBHOE
CTEKJI0O HAHECTHU KaIull0 KeApOBOTO (MMMEpPCHOHHOTO) Macia. 3areM, C [OMOIUIbIO
MaKpOMETPUYECKOT0 BHHTA OMYCTUTh TYyOyC J10 CONPHUKOCHOBEHHUS (DPOHTAIHHOWU JHH3BI C
MOKPOBHBIM  CTEKJIOM. OCTOpPOXHO Bpaiias MaKpOMETPHUYECKH BHHT Ha cebs, mox
KOHTPOJIEM IJI1a3a Yyepe3 OKYJISAp JOOUTHCS YETKOTO H300pakeHu .

12. Tlocne u3y4eHus npenapara ¢ HoMoIIb0 00bekTHBa 90 MOAHATH TYOYC, TEpEeBECTH
peBONIbBEp B pabouee mosoxkeHue (¢ o0beKTHUBOM 8) M yOparh mperapar. Maciio ¢ JUH3BI
O0BEKTHBA M TMIpernapara yJaIUTh TPAMOYKOH, CMOYEHHOH OEH3MHOM, KCHJIOJIOM WU
TOJIYOJIOM.

[Ipu paboTe C MHKPOCKOIIOM BO3HHMKAIOT pa3lU4YHbIe 3arpyaHeHus. Haumbomee
TUMIUYHBIC U3 HUX CIEIYIOIINE:

1. B mone 3peHus mosBusercs maATHO. [lpu 3arps3HEHMH OKynspa MATHO,
nepeMeniaeTcss BMECTe C HUM; B pe3yJbTaTe 3arpsi3HeHUs (GpOHTAIBHON JTUH3BI 0ObEKTHBA
Py BPALICHWH OKYJSpa ISTHO HE IEpPEeMENIaeTcCs; MPH 3arps3HEHUH Iperapara IMATHO
CMEIIAaeTCsl BMECTE C HUM.

2. Her n3o0pakeHus; mosie 3peHus TeMHOE. PeBoibBep MUKpPOCKOIIA, HE JOBEACH 10
rae3na (He ObLIO MIeTUKa).

3. Tlose 3peHust OCBENICHO HE OTHOCTHIO. HenmpaBMIIbHO yCTaHOBIICHO 3€pKaIo.

4. WMzoOpaxenue Heuetkoe. DpoHTanpbHas JMH3a OOBEKTHBA KacaeTcs BOJbI
(Ganmp3ama) WM 1a3Has JIMH3a OKyJsipa 3amorena. [lpu padore ¢ o0bekTuBoM 40 npemnapar
JISKUT HA TPEMETHOM CTOJIMKE TOKPOBHBIM CTEKJIOM BHH3.

5.Ilocne HaBOJKM PE3KOCTh MOCTENEHHO CHUXkaeTcs. OcnalieHbl BUHTHI 3e€pKajla WIn
oIycKaercst TyOyc.

6.YeTkocTh M300paKeHHsT HE MEHSETCS MpPH BpAIIEHUH MaKpOMETPHYECKOTO |
MHUKpOMeTpruecKkoro BuHToB. CopBaHa pe3boa.

7.Muxkpomerpuueckuii BUHT He Bpamaetcs. OH MOBEPHYT JO Tpejesia BBEpX HIH
BHU3.

3aganue: M3yunth npasuiia paboThl C MUKPOCKOIIOM, €r0 YCTPONCTBO U
CXEMaTHUYECKH 3apUCOBATh MUKPOCKOII, 0003Ha4ast €ro COCTaBHbIE YaCTH.

KouTtpoJbHble Bonpochl
Kaxkue cucteMbl MOKHO BBIACIIUTH B YCTPOUCTBE MUKpPOCKOMA?
Kakoe Ha3HaueHHe COCTaBHBIX YaCTEH MUKPOCKOIA?
[lepeuncnuth mpaBuiia pabOThl C MUKPOCKOTIOM.
B dem 3akntouaercst yxoj 32 MUKPOCKOIIOM?
[Tepeuncnuth HauboJIee TUMTMYHBIE 3aTPYAHECHUS MTPH pabOTE C MUKPOCKOTIOM.

agbrwbnE

JlabopaTopnasi paGora Ne2
«CTpoeHue pacTUTEJbHON M )KMBOTHOM KJIETOK»

Leap pabdoTbl: O3HAKOMUTHCA C OCOOCHHOCTSIMH CTPOEHMSI KJIETOK pacTeHUd u
JKUBOTHBIX OPraHU3MOB, 10Ka3aTh PUHIUIHAIBHOE €JUHCTBO UX CTPOCHUSI.

DyKapHOThl (3BKApHOTHI) (OT Iped. €0 — XOPOILO, MOJHOCTBIO U KAPDOV — SIIIPO,
opex) — OpraHu3Mbl, 00JajaroIye, B OTIIMYME OT MPOKAPHOT, OPOPMIICHHBIM KJIETOUYHBIM
SIPOM, OTTPAHWYCHHBIM OT LUTOIUIA3MBI SIEPHON 000J0uKkoi. ['eHeTHueckuii marepuan
3aKII04YE€H B HECKOJIBKMX JIMHEHHBIX AByx1enouyHslx Moisekynax JIHK (B 3aBucumoctu ot
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BUJa OPTaHMU3MOB HMX YHCIIO HA PO MOXKET KOJeOaThCsl OT JIBYX J0 HECKOJIBKUX COTEH),
INPUKPEIUIEHHBIX M3HYTPU K MEMOpaHe KJIETOYHOIO Apa U 00pa3yroluX Yy MOAABISIOIIErO
OonpmmMHCTBAa (KpoMe AMHO(DIAre/uIsiT) KOMIUIGKC ¢ OClIKaMH-TUCTOHAMH, Ha3bIBACMBIN
XpOMAaTUHOM. B KieTkax 3ykapHOT MMeEeTcs CUCTeMa BHYTPEHHMX MeMOpaH, 00pa3yrolux,
IOMHMMO s17ipa, pAJl IpYrMX OpPraHou0B (dHAOIUIa3MAaTUYECKas CETh, ammapar ['oyibku U
ap.). Kpome Toro, y nogasistoniero 60JIbIIMHCTBA UMEIOTCS IOCTOSHHBIE BHYTPUKJIETOUHBIE
CUMOMOHTHI-IIPOKAPUOTHl — MUTOXOHJPUHU, a y BOAOPOCIEH M pacTeHUil — Takke H
IJTACTU/BL.

OO0opynoBanmne: MUKPOCKOII, KOKHIA YEIIYH JYKOBMIIbI, IOKPOBHOE U NPEAMETHOE
CTEKJIA.

3aganme. PaccMoTpuTe TrOTOBBIE MUKpOIpENaparbl pPAaCTUTEIBHOM U KUBOTHOMU
KJIIETKU IO/ MUKPOCKONOM. M3yunTe cTpoeHue KIETOK pacTeHUH U )KUBOTHBIX. 3apUCYUTE UX
CTPOEHHE U MOANULINTE OPraHOUbl KJIETKH.

g(m

o =0
el —
SR

Pucynok 8 - Cxema cTpoenust ;xuBoTHOH (A) u pacturensHoil (b) kinerok

3ananue 2. 3anonHuTte Tabnuity Ne2 mo cpaBHUTEILHOMY aHATU3Y KUBOTHBIX U
pacTUTENbHBIX KJIEeTOK. Clienante BIBO/.

Ta6mmia No2 - CXocTBa M OTJIMYUS PACTUTEIHHOU U dKUBOTHOM KIIETKU

IIpusHaku Kierku pacrenni KiieTkH JKMBOTHBIX

Croco0 nuranus
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Knerounas crenka

IImacTuabl

Bakyonu

Cunre3 ATO

3anacHOU yrJieBO

IenTpuosn

JInzocoMel

Knerounslii cox

Bakyonb

KonTposbHbIe BONPOCHI

1. Yro Takoe opraHouas! KiaeTku? [l yero B kinetke opranouast? Ilpusenure npuMepsl.

2. KakuMu 0cOOEHHOCTSIMU CTPOEHUS XapaKTEPU3YIOTCS DYKapUOTHI?

3. O yeM CBUETENBCTBYET CXOACTBO KIETOK PaCTEHHM, OAKTEPHii U JKUBOTHBIX ?

4. O yeM CBUIETEIBCTBYIOT Pa3InUMsl MEXKAY KICTKaMH IpeACcTaBUTeNei pa3InyHbIX LAPCTB
IPUPOJIbI?

JlaGoparopHasi padora Ne3
Tema: KpaxmanbHble 3epHa, IPOUCXO0KIEHUE, CTPOEHHE U UX 3HAYeHHe [IJIs1 IPOBeAeHusl
IKCNEPTH3bI MPOIOBOJILCTBEHHOI'O CHIPbSI.
Heab: O3HAKOMHUTBLCSA CO CTPOEHHEM KPaXMaJbHBIX 3epeH OCHOBHBIX NMUIEBBIX
pacTeHuii

Metonnueckue ykazanus. Haubonee pacnpocTpaHeHHOE 3allaCHOE BELIECTBO
pacteHuil — mnonucaxapuj Kpaxmana. IlepBuuHblii kpaxman oOpa3yercs M3 MpPOIYKTOB
¢doTOoCHHTE3a B TUCTHSIX PACTEHUM M UMEET BUJ MEJIKUX KPYNHUHOK. 3€Ch OH HE XpaHMUTCH, a
TPAHCIOPTUPYETCS. I IOCTPOCHMSI OpraHOB PpAaCTEHWH WM OTKJIAAbIBACTCA B BUIE
3aI1aCHOT0 BELIECTBA B IIJIOAAX.

Puc. 6. KpaxmanbHble 3epHa pa3IMUHbIX BUI0B PaCTEHUIN
A — u3 ki1yOHel kapTodens: 1 — nmpocToe; 2 — CI0XKHOE; 3 — MOIYCI0KHOE;
b — mme-uuna (npoctoe); B — oec (cnoxHoe); I' — kykypy3a (mpocroe);
J1 — puc (cnoxnoe); E — rpeunxa (mmpocroe)
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3/1ech OH HE XPaHHUTCS, a TPAHCIIOPTUPYETCS IJIsi IIOCTPOSHHSI OPraHOB PAacTEHUH MM
OTKJIA/IBIBAE€TCS B BUJIE 3aIIaCHOT'O BEILECTBA B IUIO/AX.

Bropuunblii wim 3amacHOM Kpaxman oOpasyercs B JIHKOIUIacTax (amMuiomjacrax) B
CHELMAIU3UPOBAHHBIX OpraHax — KOpPHEBUILNAX, KIYyOHSAX, ceMeHax, Iulogax. M3 srtoro
Kpaxmajia 00pa3yroTcs POCThIE, OJIYCIO0KHBIE U CII0XKHBIE 3€pHA.

Ecnu B nelikoruiacte MMeeTcs OJHAa TOYKA, BOKPYT KOTOPOH OTKJIAABIBAIOTCS CIIOU
Kpaxmaia, To popMupyeTcs pocToe KpaxmanbsHoe 3epHo (puc. Al, b, I).

CrnoxxHOe 3epHO 00pa3yeTcs, eclii TOYSK OTJIOKEHHUs JiBe W Oombie (puc. A2; B, JI,
E).

[lonmycnoxuble 3epHa 0Opa3yloTCss B TOM Clydae, €clId KpaxMal cHavaja
OTKJIaJIbIBAECTCS BOKPYT HECKOJIBKUX TOUEK, a 3aTEM I10CJIE€ UX COINPUKOCHOBEHMS 00pa3yroTCs
obmue ciou (puc.6,A3). IlpocTele KpaxMasabHbIE 3€pHAa UMEIOT IIIEHUIA, POXKb, KYKypy3a,
CIIO)KHBIE — pHC, OBeC, Ipeunmxa. B KiIyOHAX KapTodens BCTpedaroTCsi BCE TPU THUIIA
KpaxMaJIbHbIX 3epeH. dopma, pa3Mep, CTPOCHHME KpaxMalbHBIX 3€pEH CHelM(pUUHBI I
Ka)Ka0ro Buja pacreHuil. [loaromy npu ananuse npo10BOJLCTBEHHOTO ChIPbsl PACTUTEIBHOTO
IPOMCXOXAEHUS, B YAaCTHOCTM MYKH, [0 CTPOCHMIO KpaXMaJIbHBIX 3€pEH MOYKHO
UJICHTU(PHUIMPOBATH M YCTAHOBUTH B HUX HAJTHYUE IPHUMECEH.

3apanue: V3rotoBuTh npenapaThl KpaxMaJlbHBIX 3epeH KapToders, MIIeHuIbl, OBCa,
puca, rpeunxi. [IpousBecT Okpacky (peakinio) pacTBOPOM Hoja. 3aprucoBaTh P OOIBIIIOM
YBEJIMYEHUH KpaxMajbHbIE 3epHa, YKa3aHHbIX BBILLIE PACTEHUH, COXpaHss IPU 3TOM MEXTY
HUMH Tiponiopuuu. [loanucars pUCYHKH, yKa3aB BUJ PACTCHHUS U THIT KPAXMaJIbHBIX 3€PEH.

ITocienoBaTe/IbHOCTH BBINOJTHEHUS Pa0dOThI:

Kpaxmanbubie 3epHa kaptodens. Orpe3aroT HEOONBIION KycOYeK KIyOHS W JEeNaroT
UM Ma30K IO MPEeIMETHOMY CTEKIy C IpPeJBapUTE/IbHO HAHECEHHOH Ha HEro Karjieil BOJbI.
Karmmo HakppIBalOT MOKPOBHBIM CTEKJIOM, MHKPOCKONHPYIOT TpPU MAJIOM, 3aTeM Ipu
6onbuIoM yBenuueHUH. HeoOxoaumo noctapaTbes HAMTH BCE TPU THIIA KPaxXMalbHBIX 3€pEH
(uHOrzA 3TOrO cnaenarb He yhaercs). lIpu paccMOTpeHUH CIIOMCTOCTH KpaxMallbHbIX 3€peH
IPUKPBIBAIOT AUadparMy U cjerka BpallaloT MUKPOBUHT. 3apHcoBaTh YBUJCHHYIO KapTHUHY.

OcymiecTBIsAIOT OKpacKy Ipernapara pacTBOpPOM HoJa M, IJSAs B MHKPOCKOIL,
HaOJI01aI0T MPOLIECC OKPAIIMBAHHUSL.

[IpenapaTsl KpaxMalbHBIX 3€pEH IIICHUIBI, OBCA, pUCa M TPEUMXU Jy4lle TOTOBUTH W3
pa3Oyxmmx cemsH. [Ipu 3TOM, pa3pesaB 3epHOBKY, U3BJIEKAIOT COJAEPKUMOE €€ (IHI0CIIEPM)
U TIEpeHOCAT €ro B KaIull0 BOABI HAa NpeaMeTHoe crekso. Jlamee MOCTymaroT, Kak B
HpebIAYIIEM CITydae, i pacCMaTPUBAIOT IPU OOJIBIIOM YBETHUEHHH.

HeobOxonumo 3apucoBaTth (popMy KpaxMalbHBIX 3€peH MIIEHHUIIbl, OBCA, pUca U TI'PEUHXU.
Heo6xonumMo HayduThesi quQ@EepeHIMpoBaTh UX IO CTPOCHUIO U OIpPENENsATh BHIOBYIO
MPUHAJJIEKHOCTbD.

Bonpocel 111 CAaMOKOHTPOJISA:

1. I'me oGpa3yercst NEpBUYHBIN U BTOPUYHBIN (3a11acHOM) Kpaxmain?

2. B xakux opraHax pacTeHHUI OTKJIaJbIBaeTCs 3aacHON Kpaxman?

3. B yem pa3Huiia MeX]1y POCTHIM, MOIYCIOKHBIM U CIIOKHBIM KPaxMaJbHBIMU
3epHamu? Kak oHu oO6pasyrotcs?

4. Kakue kpaxMaibHbI€ 3epHa UMEIOTCS B KIIyOHE KapToders, 3epHOBKAX MIIEHUIBL,
OBCa, puca U III0/IaX TPEeUnxXu?

JlabopaTopnasi paGora Ne4
Tema: MopdoJioruyeckue 0co0eHHOCTH CTPOEHHS TKAHeH pacTeHui

Heab: O3HAKOMHUTBLCS € 0CO0EHHOCTH MOP(OJIOTHYECKOI0 CTPOEHHUS TKaHel
pacreHwuii.
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Mertoauyeckue ykasaHMs. TKaHUM pPacTeHUM — DTO TIPYINIBbl KJIETOK, KOTOPHIE B
ONpEACICHHOM IOPAJKE pPAacloiararoTcs B TEJE PACTCHHA U IPEJHA3HAYCHBl IS
BBITIOJIHEHUS PA3MUYHBIX (QYHKIMHA B KU3HEIEATSIBHOCTH PacTeHHs. Bce MHOTOKIETOUHbIE
OpraHM3Mbl HMEIOT KJICTKH Ppa3JIM4YHOM CTPYKTYPBI, COBOKYIHOCTH KOTOPBIX SIBJISIFOTCS
TkaHsMu. CreneHb nup(GEepeHIUPOBKN KIETOK TKaHEW PACTEHHWH BO3pacTaeT OT HHUBIIMX
pacTeHHH K BbICHIMM. B oTnmume oT TKaHE# JKMBOTHBIX, Y PACTEHMH Ipolecc oO0pa3oBaHus
TKaHEell U3 MEepPBUYHBIX KJIETOK MOXKHO HAOJIOATh HE Ha 3apOjbllie, a B PACTYIIUX YacTsIX
Tena pacreHus. I[lepBuYHbIE KIETKM DPACTEHUS OIHOPOIHBI, MMEIOT IPUMEPHO DPABHbIE
pasMepsl U MPOIOPIUH, COCTOAT M3 MPOTOIUIAa3MbI U siipa. M3 3Tux kietok dopmupyercs
nepBoHavyainbHasg mepucrtema. OHa B CBOIO OYepelp IMO3JHEE JEINTCA HA COCTaBIAIOLIME:
NEepBbI BHEMIHUHN CJIOH (IIPOTOJEpM), U3 KOTOPOro 00pa3yeTcs KOXKULA; CPEIUHHBINA CIION
(mpokaMOmii), SABIAIOLIMICA HPEIIIECTBEHHUKOM COCYAMCTO-BOJIOKHUCTBIX ITyYKOB; CIIOH
OCHOBHOM MEpPUCTEMBbI, KOTOPBIM HAaXOIUTCA MEXIy MPOTONEPMOM U MpOKaMOMeM U
Ha3bIBACTCSl OCHOBHOW MAapeHXMMOM WM OCHOBHOW TKaHbIO PACTEHUH, U3 HEE IOSABIAETCS
CepJLEBHHA, YaCTh MPOBOJAAIIECH MapeHXUMbI. DTO 00pa3oBaTebHasl TKAaHb PACTEHUM.

O TOM, Kak MpPOXOIUT COCYAHUCTO-BOJOKHHUCTBIA IIy4OK, MOXKHO CYIUTh IO
HepBaluy JTUCTbeB. OOpa3yercsi XxapakTepHasi CeTh, MPUYEM ITyYKH JHCTHEB COCIUHEHBI C
ny4ykamu ctebuieit, KoTopble (POPMUPYIOT PA3BETBICHHYIO CUCTEMY, IIEPEXOASIIYI0 B KOPEHb.
Oto0 npoBojslias TKaHb pacTeHUsl. Eciin u3ydarh CTpOEHHE ITOW CUCTEMbI, MOXKHO YBUJIETH,
4yTo 00pa3yercsi CIUIOLIHOW CKeJeT BO BceM Tene pacrteHus. OH COCTOMT M3 INPaBHIBHO
CBSI3aHHBIX JIPYT' C APYrOM IIyYKOB, XOTS OHM COEAMHEHBI [10-Pa3HOMY Y Pa3HBIX PacTEHUU.
Ckener pacTeHMsI U3 NPOBOJSALIMX BOJIOKOH, IO KOTOPBIM II€PEMEIIAIOTCS NHUTATENIbHbIE
BEIIECTBA OT JINCTHEB K KOPHIO M HA0OOPOT, MPEACTABIACT COO0M MEXaHHYECKYIO TKaHb
pacTeHus.

VY pacrennii popMupyeTCs MPAKTHIECKH 3aMKHYTOE KOJIBIIO COCYAMCTO-BOJIOKHUCTHIX
CTPYKTYp, a lIapexuMa LEHTPaJIbHOW YacTH CTBOJIAa TECHO CBA3aHA C MIAPEHXMMOM KOPBI Yepes3
MaJ€HbKHE «OKHa» B COCYIHCTO-BOJIOKHUCTOM KOJbLIE, B KOTOPBIX HAXOAATCS
napeHXUMaTHYecKue KIeTKU. B mporecce mmrtensHOro mpeodpa3oBaHusi KIETOK KamOus
oOpasyeTcs psif CJIOEB COCYIUCTO-BOJOKHUCTBIX OOpa3oBaHM. Y MHOTMX JI€PEBBEB 3TO
BHYTPEHHUH cioi (HanOoJiee ApEeBHUI) — MepBUYHAs JIpeBeCHHA, KaMOUN M BTOPHYHAs KOpa
(mapenxuma, Birovaromas ny0). ITon xoxuueint popmupyercs npoOkoBasi TKaHb pacTEHHUS,
OCHOBHas (DYHKIIUSI KOTOPOM — 3alllUTHAs TaK e, KaK U KOXKUIL. Takum o0pazom, KOXKHIA U
NpoOKOBasi TKaHb SBJISIOTCS MOKPOBHBIMU TKAHSMM pacTeHUN. DYHKIIMM MOKPOBHOW TKaHU
pacTeHHs — NPEAOXPaHEHUE OPTaHOB PACTEHHS OT BBICBIXAHUS, BIMSHMS BBICOKMX U HU3KHX
TEMIEPATYpP, TOBPEKACHUN U IPYrUX HEOIAronpusATHBIX (PAaKTOPOB BHEIIHEN CPE/IBI.

Knaccudukanus ~ TkaHe — pacTeHMi pa3paboTaHa 1O  TE€HETHMYECKMM U
MOP(}OIOrHYeCKUM MIpU3HAKaM. XapaKTepUCTUKA TKaHEeN pacTeHui onpenensercs
pacIoyio’)KeHHEeM TKaHW M BBINOJIHAEMBbIM €10 ¢yHKuusM. K cucremam 3amuTbl OTHOCHCS
MOKPOBHAs TKaHb (KOXKMIIAa, KOpKa, MpoOKa) U MeXaHW4eckass TKaHb WJIM CHUCTeMa CKelleTa
(TONICTOCTEHHBIM J1y0, CKJIepeHXHMa, KOJUIeHXUMa, Juopudopm). Cucrema mnHUTaHUSL
BKJIIOYAET BCACBHIBAIOIIYI0 CHCTEMY (PH30HMIbI, KOXHIIA KOpPHS, KOpPHEBbIE BOJIOCKH),
YCBOSIIOUIYIO  (aCCHMWIALIMOHHYIO) CHUCTeMy (ry0uaTtas TKaHb, XJOPO(QHIIIOHOCHAs
NapeHxuMa), IPOBOJSILYI0 TKaHb (COCYIUCThbIE MyYKH, MPOBOASIIAS MapeHXUMa, MJICUHbIE
COCY/Ibl), HAKAIIMBAIOIIYIO CUCTEMY (BOJOHOCHAs TKaHb, TKAHb C 3alacaMy MUTATEIbHBIX
BEIIECTB) U BBIICIUTEIbHYIO TKaHb (MKEJIE3KH, XpaHUIUIIA CIU3€eH, CMOJI, Macia).

OyHKIIMM TKaHeW pacTeHWH pa3HOOOpa3HbI B  3aBUCHMOCTH OT TMIA TKaHU
pactenus. [lokpoBHas TKaHb BBINOJNHSAET 3alIUTHYI (QyHKUOUO. brnarogaps mnpoBopsiueit
TKaHU, 00ECTIeYNBAETCS MEPEIBMKEHUE BOJIBI U PACTBOPEHHBIX B HEH MUTATENbHBIX BEIIECTB
BHYTpU pacTeHus. DyHKIUS MEXaHWYeCKOW TKaHW — oOecliedeHHe MPOYHOCTHU OpraHoB
pacTeHus. DJIEMEHTbl TKaHH 3TOr0 BUAAa (DOPMHUPYIOT Kapkac Ajis MOJAEpKaHUS BCeX
COCTaBHBIX YacTe€d PACTECHHUsS U MPOTHUBOJAECUCTBUS JIIOOBIM MEXaHHYECKUM HMOBPEKICHUSM.
Kak 3amMeTHO M3 Ha3BaHUS «OCHOBHAs TKaHb», MMEHHO OHa MPEACTaBiIsIeT co00il OCHOBY
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opranoB pacteHus. OCHOBHasl TKaHb BBIMOJHIET MHOXKECTBO pa3in4HbIX pyHKIMA. [ToaTomy
BBIJICIIAIOT €€ MOJATHIBI - aCCHUMUIIAIMOHHAS, 3aracarolias, BO3AyXOHOCHAs M BOJOHOCHAs
HapeHXI/IMa. KHGTKI/I aCCHMHHHL{HOHHOﬁ TKAaHU OTBCTCTBCHHBI 3a (1)OTOCI/IHTC3, B KJICTKaXx
3alacaroleii mapeHXMuMbI COJEPIKATCs 3amachl OEJIKOB, JKUPOB, YIJIEBOIOB, IPYTHX BEIIECTB.
BomoHocHas mapeHxuMa O0OECIEUMBACT HAKOIUICHHE BOABI. A BO3JAYXOHOCHAas TKaHb
(aspomapeHxuma), IMEIOIIascs y BOJHBIX PACTCHHIA, 00€CIIeYnBaeT JOCTABKY BO31yXa K TEM
YacTsM PacTEeHUs, Kyja €ro JOCTYII 3aTPY/IHEH.

3aganue: M3yuuTh MEeXaHHMUYECCKUE M MPOBOSIIMX TKAHEH pacTCHUH, 3apUCOBATH JIeiiast
HEO0OXOIUMBIE 0003HAUEHH.

Mamepuanvl u peakmugvl: CBeXUE WIA (PUKCHPOBAHHBIC KYCOYKH CTEOJSI THIKBBI
(xabauka)

ITopsinox nmpoBeneHusi padorbl. [lenal0T HECKOJIBKO TOHKHMX CPE30B YEpe3 XOPOLIO
pa3IMYMMBIE TJIa30M MOPUCTHIC MPOBOIAIIME ITyUKH CTEOMs THIKBBI (Kabauka), BIOJIb €ro OCH,
OKpAILIMBAIOT MX AHWJIMHOM WU JENAoT mpenapar. MUKpPOCKONUPYs MPU MaJOM YBEJIWYEHUH,
HaXoJT COCYIbl JPEBECHUHBI, BUIUMBIE [0 JUIMHE: KOJbYarble, CIUpPaIbHbIE (IIOYTH HE
OKpallIeHHbIE), CeTYaTble U IMOPUCTBIE (CaMble TOJICTBIE, JKENTOrO LBETA), a PsJIOM C HUMH -
TOHKHE HEOKpAIlIeHHbIE CUTOBHUAHBIE TPYOKH uodMbl. g uX mOapoOHOTO M3ydeHUs
COOTBETCTBYIOILIMM Y4acTOK Cpe3a paccMaTpuBaroT ¢ oObekTHBOM 40x. Bpaias MHUKpOBHHT,
MOXHO YBUJAETh IMOpPbl B COCYIaX W CHUTOBUIHBIE IUIACTHHKH, DPACIIOJIOKEHHBIE HECKOJBKO
HAKJIOHHO K OCH CUTOBU/IHOM TPYOKHU U BUJIHBIE KaK Y3KHE OJECTSIIIE TOJIOCKH.

KonTpoabHbie Bonpocskl:
12. Yro Takoe TKaHb?
13. Kak knaccu(uuupyroT TKaH! pacTeHUi?
14. KakoBbl ()yHKIIUU U CTPOCHHE TKaHEW?
15. ®yHK1MU 1 0COOEHHOCTU CTPOESHUS TPOOKU?
16. Yem oTnmyaeTcst acCCUMMIISIIMOHHAs TKaHb OT 3aracaromien?
17. Yro Takoe kamOuii?
18. Kak 00pa3yroTcsi cocyarCcTO-BOJIOKHUCTBIE MTyYKU?
19. Kak mpoucxoaut mporecc 00pa3oBaHus TKaHEH y pacTeHU?

JlaGopaTopHas padora Ne5
Tema: Bausinus nNepBUYHBIX H BTOPHYHBIX IOKPOBHbIX TKAHEH PACTEHHH HA
COXPAaHHOCTH IUIIEBOI0 ChIPbs B IPOLECCe TPAHCIIOPTHPOBKH
Henp: U3yuyuTh BIUsIHNEe NMOKPOBHBIX TKAHEH HA TPAHCIOPTA0EIbLHOCTH
CTOJIOBBIX COPTOB BUHOI'PaJA.

Meroauyeckue ykasaHusi. J[n9  yCHEIIHOTO NIPOJOJDKUTEIBHOTO  XPaHEHUS
BUHOTpajia TpeOYyIOTCs OIpe/iesIeHHbIE YCIOBUS, IPU KOTOPHIX HA HEM HEe 00pa30BbIBaJIach Obl
meceHb. OHa SBISIETCS OCHOBHOM MPUYMHOM ITOPYM BUHOTPaaa Npu XxpaHeHUU. [1osBuBIINCH
CHayaJla Ha OTHEJbHBIX Arofax, IUIECEHb IIOCTENEHHO PAaCIpOCTPAHSAETCS [0 BCEU IPO3AU.
Ona mnopakaeT Kak fArojpl, Tak M rpeOeHb BUHOrpajna. BHadane TuieceHb BO3HUKAET
[IPEUMYILECTBEHHO HA MOBPEXICHHBIX Aroaax. IloBpexxnarbcs OHM MOIYT Ha IONAIEpe OT
TPEHUsT O IPOBOJIOKY, OT JOXKJEW, NTUIl M HACEKOMBIX, & TaKK€ OT HEOCTOPOKHOTO
oOpalieHus ¢ Trpo3Jbplo 70 YKJIAaJKH ee Ha XpaHeHHe. B mocrneaHeM ciydae BO3MOXKHO U
YaCTUYHOE OTJAENEHUE SToAbl OT TMOAYIIEYKH, OTYEero OOHa)KaeTcsl KHUCTOYKA SIrOJIbI
(cocyaucTO-BOJIOKHUCTBIE MYyYKH) M BBLAESAETCS MOYTH HE3aMETHOE KOJMYecTBO coka. Ha
TAKOM MECTE€ MOBPEXAEHUS, KaK MOKa3blBaeT HAOIIOACHUE, NTPU OJAronpUATHBIX YCIOBUIX
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TOXE NNOABIACTCA IIJIICCCHD.

HyxHO crapaThcs COXpaHUTh Ha AroJax BOCKOBOW HajeT (MpPyHWH), KOTOPBIA
BBITIOJIHSIET 3AIIUTHYIO POJib. XPaHUTh MOXHO TOJILKO XOPOILIO co3peBinii BuHOrpai. [lepen
YKJIaJIKOH ero HeoOX0AUMO OCTOPOXKHO U TIIATEIBHO OCMOTPETh KaXKyI0 IPO3/lb U YAAIUTh
U3 HCEC ATO0Abl, KOTOPBIC HMCIOT AaXKXC HC3HAYUTCIILbHBIC ITOBPCKACHUA, HCAOPA3BUTHIC H
cyxue. Jlns Takoil oOpaOOTKM Tpo3AM JIydlle MOJIb30BaThCS MAJCHBKUMH HOXXHUIIAMH C
HEIIMPOKUMH W HEMHOTO NPUTYIUIEHHBIMH KOHUAMH. KX ymZoOHO mpoIryckath MEXmy
AroJilaMu, 0COOEHHO B IJIOTHOM KUCTH, B TO K€ BPeMsI — HE MOBPEXKAast ATO/bI.

TpancnopTabeabHOCTh CTOJIOBBIX COPTOB BUHOTPA/Ia 3aBUCUT OT OCOOCHHOCTEH copTa,
YCIIOBUHM KYJIBTYpbI, cOOpa, COPTUPOBKH M YHakoBKH. HekoTopwie copTa, BBHIY IIOXOMH
TpaHCHOpTa6CJIbHOCTI/I, MOTYT OBITh HCIIOJIB30BaHBLI TOJBKO Ha MCCTC, APYruc XE MOKHO
MEPEBO3UTh HAa 3HAYUTEIILHBIE PACCTOSHUSI.

[Ipu mpaBUIBHON OpraHU3aIMK COBITA CTOJOBBIX COPTOB HEOOXOAMMO 3apaHee 3HATh
CTEeMNEeHb X YCTOMYMBOCTH, TAK KaK 3TO IMO3BOJISET OMPENEIUTh, Ha KAKOE PACCTOSTHUE MOKHO
OTHPAaBUTh TOT WA HHOU COpPT, a B CBA3U C OTUM YCTAaHOBUTDL BUJ Tapbl U crmoco0 YIIaKOBKH.

Psi1 IeHHBIX CTOJOBBIX COPTOB BUHOTPa/a, UMEIOIINUX HEJOCTATOUYHYIO YCTOWYHBOCTh
IIPH TPAHCIIOPTHPOBKE, MOKET OBITh MEPEBE3CH Ha OOJIBIIIOE PACCTOSHUE, €CIIM 00ECIICYHUTh
0oJiee COBEPIICHHYIO YIIAKOBKY rpo3jiell B Menkyro Tapy. HaoGopot, copra, oOmanaromiue
BBICOKOH TPaHCIOPTA0EIhbHOCTHIO, SKOHOMHYECKH BBITOJHEE MEPEBO3HTH B 0oJiee eMKOH
Tape, He MPUMEHSIS CIEIHATLHOTO YIAaKOBOUYHOTO MaTepHaa.

Ha crenenp ycToHuMBOCTM SrOj NpU XpalneHUM U TPAHCHOPTUPOBKE OOJIbIIOE
BIIUSTHUE OKA3bIBAIOT MPOYHOCTh MPHUKPEIUIEHUS Ar0Jl K IUIOJOHOXKKE, MPOYHOCThH Ar0J Ha
pasgaBIMBAHUC, TOJIIHWHA KOXKHUIBI U €€ MMPOYHOCTh U TOJIIWHA BOCKOBUIHOT'O HAJICTA.

3apanue. OnpenenuTb BOCKOBUAHBIA HAJIET BECOBBIM METOIOM.

Mamepuaﬂbl U peakmuesvl: CBCKUC IUJIOAbI BHUHOIpaaad, aAHAJIUTUYCCKUC BCCHI,
TEXHUYCCKUU CIIMPT, BaTa.

Iopsiaok npoBenenus pad6orbl. B3eecuts 100 srog ¢ BOCKOBHIHBIM HAJIETOM, 3aTEM
CTEpeTh HAJIET BATKOW CMOYEHHOM B TEXHUYECKOM CIUPTE M MPOU3BECTH HA aHATUTHYECKUX
Becax TOBTOpHOE B3BemuBaHue. [lociae 3TOro OTHENuTh KOXKHILYy W B3BECHTh. Pacuer
BOCKOBHUIHOT'O HaJIeTa MIPOU3BECTHU MO popmyie:

W= (Mp-Myn)/M; X 100,

rae W- BoCcKOBUIHEBIN HajueT, %

Mg; - macca 100 cBexxux grom,

My, - Macca 100 siron mocne yganeHus BOCKOBUIHOTO HajeTa,

MEKk- Macca KOKHITBI

KoHTpoJibHbIE BOPOCHI:

1. Ot 4ero 3aBUCHUT TPaHCTIOPTAOEITHHOCTH CTOJIOBBIX COPTOB BUHOTpaa ?

2. Kaxwue Mepbl MOXHO MPEANPUHSATE JIJIS YIYUIICHUS TPAHCIIOPTA0SIIBHOCTH
CTOJIOBBIX COPTOB BUHOTPaJa

Kaxkue akTopbl BIUSIOT Ha CTENEHb YCTOWYUBOCTH SITOJI IIPH TPAHCIIOPTUPOBKE?
Yro Takoe nmpyuH?

Kaxkue hakTopbl ciocOOCTBYIOT XpaHEHHIO BUHOTpaaa?

ok w

JlabopaTopnasi paGora Ne6
Tema: U3ydyeHnue ocodeHHOCTE MOP(POTOrH4ecKOro CTpoeHus MoA3eMHBIX
BH/I0M3MEHEHHBIX BereTATHBHBIX OPraHOB PacTeHUH
Heab: O3HAKOMHUTBLCS CO CTPOEHHEM MeTamMop¢ 03 KOpHeH
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Mertoauyeckue ykasaHMsl. Y IIPOPOCTKOB PAaCTEHHM M y OYEHb MHOI'MX CTapbIX
pacTeHUl MPOUCXOAUT YKOpPAUMBAaHUE KOPHEW. DTO COKpalleHHWE KOPHEW BBI3BIBACTCS Y
pa3IMYHBIX  pacTeHUl, MO-BHAMMOMY, pa3JIMYHBIMA  NPUYMHAMHU:  PACTSITHUBaAaHUEM
MIaPEHXUMHBIX KJIETOK B IONEPEYHOM HAIIPaBJICHUU I0J BIUSHUEM TYpropa, yMEHbIICHHUEM
o0beMa MapeHXUMHBIX KJIETOK BCIICJCTBUE MOTPEOJICHUS 3allaCHBIX MUTATEILHBIX BEIIECTB U
BOJIBI U IPYTUMH (PaKTOpamHu.

VY psiga pacTeHU KOPHU CIIyaT KaK BMECTUJIMIIA 3aMaCHbIX MMUTATEJIbHBIX BEIIECTB,
B CBS3M C YeM OHHM CTaHOBSITCS TOJCTBIMH, MACHUCTHIMHU. Takomy meTamopdo3y MOTryT
MOJIBEPTHYThCS KaK TJaBHBIA, TaK U OOKOBBIE W TPHUIATOYHBIE KOPHH. Y MHOTHUX
JBYJIETHUKOB B TEPBbII roJl KU3HH 00pa3yercs JHIIb PO3EeTKa MPUKOPHEBBIX JIUCTHEB U
CHJIBHO YTOJIIIAETCS TJIABHBIA KOPEHb;, HAa BTOPOM IO M3 IOYKH, HAXOJALICHUCS Cpeau
PO3ETKU OTMEPUINX JINCTHEB, PA3BUBACTCS IBETYLIUI U IJIOOHOCAILIUI cTeOemb, MoCie Yero
Bce pacreHue mnorudaer. TakoBbl KyJIbTUBUPYEMbIC, TAaK Ha3bIBAEMbIE «KOPHEIUIOABDY:
MOPKOBb, METPYIIKA, CeNIbJEPe, pena, peabka, OpiokBa, cBekia U Ap. To, 4To Ha3BIBAIOT y
HUX KOPHEM, B MOP(OJOTHIECKOM CMBICIIC MPEICTABISET HE TOIhKO KOPEHB: BEPXHSIS YacCTh
€ro — «TOJIOBKay», HECYIas JUCThs, ABISETCS YKOPOUEHHBIM CTeOJeM; MO Hel HaxXOIUTCS
rnajkasi, 0e3 KOPEIIKOB, «IIeHKay, SIBISIOMAsACS MOICEMSIONbHBIM KOJIECHOM, M, HAKOHEII,
HUOKHSISL 4acTh C OTXOISIIMMU OT Hee OOKOBBIMH KOpEIIKaMH €CThb COOCTBEHHO KOPEHb.
CpaBHUTENIbHAS IJIMHA YTUX YaCTeH pa3jIMvHa Y pa3HbIX BUJIOB U COPTOB KOPHEILJIOIOB.

VY MmI0oCKUX M KPYIIBIX KOPHEIUIONOB (HampuMep, y MUJIAHCKOW, METPOBCKOM perbl,
ErUIEeTCKON CBEKJIbI, MHOTUX PEIMCOB) 3HAYMTEIbHAS WJIU JaKe TJIaBHAS 4acTh KOPHEIUIOAA
o0pa3oBaHa MOACEMSI0JIbHBIM KOJIEHOM, Pa3pacTaloluMCs B TOJIIHHY.

[TogoOHbIE k€ MACHCTBIC YTOJIICHHBIC TJIABHBIE KOPHU OBIBAIOT Y MHOTOJIETHUKOB,
HaNpUMeEp y IMKOpHUs, CKOpIIoHepsI (Scorzonera hispanica) u ap.

VYTonieHHble  MSICHUCTBIE  BMECTWJIMINA  3alacHBIX  MHUTATENIbHBIX  BEIIECTB,
oOpagyromuecs U3 OOKOBBIX WJIM TOPUJATOYHBIX KOpPHEH, HaA3bIBAIOT KOPHEBBIMU
KJIIyOHSIMU WM KOpHEBbIMH ImUIIKamMu. OHM HECYyT Ha BepuIuHE (WJIM MOTYT JIETKO
o0pa3oBaTh) MPUIATOYHBIE MOYKH, Pa3BUBASCh y HEKOTOPHIX PACTEHUH B 3HAYUTEIHHOM
KOJIMYECTBE, OHU CITY>KaT HE TOJIBKO JIJIsl IEPE3UMOBKH KaK yTOJIIEHHBIN TJIaBHBIA KOPEHb, HO
U U1 BETETAaTMBHOTO Pa3MHOXKEHHUA. TaKOBBI, HallpUMep, KOPHEBbIE KIyOHU, 00Opa3yeMble
NPUIATOYHBIMUA KOPHSIMH Y T€OPTHH, YUCTsKa, 3eMisiHbIX opemikoB (Filipendula hexapetala),
0araToB, MHOTHX HAIIUX OpXHJAEH. Y MOCIEIHUX, BIPOUYEM, Ha KAXKIOM PACTCHHH €KETOJTHO
o0Opasyercsi 0OBIYHO JIMIITb OJIMH HOBBIM KOpHEBOW KIyOEHb, BEpXyIIedHasi TOYKa KOTOPOTO
Ha OyayIIHii roJ1 pa3sBUBAETCS B HAJI3EMHBIN CT€0ENb C TUCTHSIMH U [[BETKAMHU.

B monogoctu xopHEBBIE KIyOHM WMEIOT KOPHEBBIE BOJIOCKM M YEXJUK, KOTOPHIE
no3aHee Y MHOTUX cOpackiBatoTcst. OT MOA3eMHBIX CTEONIEBBIX KIYOHEH (KOPHEBUIIHBIX) OHU
OTJIMYAIOTCSI OTCYTCTBUEM PEIYIIUPOBAHHBIX YEIIYHYATHIX JIUCTHEB. Y HEKOTOPHIX PACTCHUI
OHH YTOHYAIOTCSI B OOBIYHBIE KOPHHU.

K kxopHeruiogam OTHOCAT OBOIIHBIE PACTEHHUSA, Y KOTOPHIX B MUIILY YHOTPEOISIOTCS
YTOJIIEHHBIE COYHBIE PACTEHHUS PA3IUYHONU (OPMBI, @ y OTIACNBHBIX HCIOIB3YETCS 3€lEHb:
MOPKOBb, KOPHHU METPYIIKH, TACTEPHAKA, CEIbAEPEs], CBEKIIa, pellbKa, pelluc, pena, OproKBa.

Kaxp1ii KOpHETT01 IO BEPTUKAIH ACTUTCS Ha TPU YacTH (30HBI): TOJOBKY, IIEHKY U
CcOOCTBEHHO KOpeHb. ['0JI0BKa - BEpXHsIs 4acTh KOPHEIUIOAA, Hecylas Ha ceOe JTUCThI U
nouku. Illeiika - pacmonokeHa HIKe TOJOBKH, HE UMEET HU JIHCThEB, HU OOKOBBIX KOpPHEH.
CoOCTBEHHO KOpEHb - HIDKHSIS 9acTh KOPHEIUIOJa, Ha HEel pacrojiaratoTcs OOKOBBIE KOPHH,
3TO TO3BOJSET OTJIMYUTH €€ OT MeHKH. [0 HanMuMio NHUTAaTeNbHBIX BEUIECTB IIEWKa U
COOCTBEHHO KOPEHb - MTOJHOIIEHHBIE YACTH KOPHEIUIOA.

CHapyXu KOpHEIUIOJ] MOKPBHIT MOKPOBHOW TKAaHBIO-TIPOOKOW, BHYTPh OT KOTOPOH
pacnoniaratorcst yOsiHast (hrodma) u apeBecHast (KCWJIeMa) 4acTH KOPHEIJI0/1a, COCTOSIIINE
[JIaBHBIM 00pa3oM W3 3amacHOW TMapeHXWMbI, OoraTold NHUTATeTbHBIMH BEIIECTBAMH.
BHyTpeHHEee CTpoeHHEe OTIENbHBIX KOPHEIUIOJ0B HEOJMHAKOBOE; Pa3jinyaroT KOPHEIUIObI
THIa MOPKOBU, PEINCA U CBEKJIBI.
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Y KOpHEIJIOJ0B THIIAa MOPKOBH (MOPKOBb, TMacTEPHAK, TMETPYIIKa, CElbIepeii)
MUTATEIbHBIC BEIIECTBA OTKJIAIBIBAIOTCSA TJaBHBIM 00pa3oM BO BTOPHYHOM JIyOe€,
pacmonoxeHHoM Tof mpoOkoi. [lodToMy myOsiHAas 4YacTh y KOPHEIUIOAOB 3TOTO THIIA
3aHUMaeT OOJIBIIYI0 YacTh KOpPHEIUIoNa. BHYTpEHHSE 4YacTh KOpHEIUIOJa - JPEBECHHA
(cepaueBuHa) - OenHee MHUTATEIBHBIMU BEIIECTBAMHM, Clladee OKpallieHa, MUMeeT OoJbiie
OJIPEBECHEBIINX KICTOK. UeM MEHbIEe YICNbHBI BeC CEpILEBUHBI, TEM IUTATEIbHEE
KOPHEIUIO.

VY KOpHeIUI0/10B TUNa peanca (peauc, pelbka, pera, OproKBa) MUTATeIbHBIE BEIIECTBA
OTKJIJILIBAIOTCS B JIPEBECHOM YaCTH KOPHEIUIOZA, KOTOpas 3aHUMAaeT TJIABHYIO €ro Maccy, a
JTyOsiHast 4acTh pa3BUTa ca00 U TUIOTHO MPHIIETAET K KOXKHIIE.

JIJis KOpHEIUIOOB THUIIa CTOJIOBOM CBEKJIBI (CBEKJIA CTOJIOBAs, caXxapHas) XapaKTepHO
yepenoBaHue 0oyiee TEMHBIX (JTyOSTHBIX) U CBETJIBIX (APEBECHBIX) KoJiell MskoTu. [lociennue
OellHee MUTATeTbHBIMU BEIIECTBAMH U UMEIOT OOJIBIIIE OJIPEBECHEBIIUX dJIEMEHTOB.

3aganme 1. M3yunTh CTPOCHHS KOPHEIUIONOB M CHIENATh CXEMAaTUYECKUE PUCYHKH C
0003HaYEHUSIMH.

Mamepuanst: KOPHEIIJIObI MOPKOBH, PEIIbKH (PETIbl, peArca) U CBEKIIBL; HOXK; JYIIbI.
IHopsinok npoBeneHusi padéoTbl

Oo0bexr 1. KopHeniog MOpkoBH. PaccmaTpuBarOT KOPHEIUIOA CHAapYKH, BBISBIIASA
TOJIOBKY, IIEMKY U KOPHEBOE TEJI0. 3aTeM pPa3pe3ar0T KOPHEIUIOA MOMEpEK, M3ydaroT €ro
MOTEpPEYHOEe CEYCHHE, OTMeYas COOTHOILIECHHE U OKpacKy 30H JIy0a M JPEBECHHBI, MEXIY
KOTOPBIMHU PACIOJIOKEHO KaMOHaIbHOE KOJIBIIO.

Oo0bexT 2. Kopuemnoa peabku. PaboTy mpoBoasT, Kak onucaHo /st o0bekTa 1.

OobexT 3. Kopuemiox cBékiabl. OcCMaTpUBAaIOT KOPHEIUION CHApYXH, 00O3Hauas
TOJIOBKY, IIEWKY M KOPHEBOE TeNo. 3aTeM pa3pe3aloT €ro Momepék U M3ydarT cpe3 C
MIOMOIIBIO JIYITBI, OTMEYasi KOHIICHTPUYICCKYIO CIIOUCTOCTh W YepelOBaHUE 30H JIyda, KaMOws
U JPEBECUHBI.

KoHnTpoJsbHbIe BOonpockl
. 1o xakoil npuyMHE NPOUCXOAUT YKOpPAUUBaHUE KOPHEI?
. Kakue copra BBIIENSAIOT Y KOPHETJIOA0B MOPKOBH, PEINCA M CBEKJIIBI?
. Uto Takoe KopeHb?
. Kakue Buon3MeHEHHBIE KOPHU UCIIONIb3YIOTCS YETOBEKOM B MUIILY?
. KakoBsl ¢pyHK1IMH KOpHS?
. Kakyto hpopmy uMeroT KOpHEIIOIbI CBEKJIIbI?
. UTo Takoe mpHUIaTOUHBIH KOPEHb U ero HYHKIUs?
. Uto Takoe KopHerioa?
. Uem oTnMyaroTcs 1o BHEUIHEMY M BHYTPEHHEMY CTPOCHHUIO KOPHEIUIOIbl MOPKOBH, peuca,
CBEKJIBI?

O 001N DN WP

JlabopaTopnasi paGora Ne7
Tema: U3ydyeHnue oco0eHHOCTEH MOP(OJIOTrHIECKOro CTPOEHHUS HAI3eMHbIX
BH/I0M3MEHEHHBIX BereTATHBHBIX OPraHOB PacTeHUH
enb: O3HaKOMUTHCS CO CTPOCHUEM BUJOU3MEHEHHBIX [T0OETOB

MeTtoanyeckue yKasaHus.

KnyGenp mnpexacraBiser co0oil yTONIEHHOE OKOHYaHHME IOA3EMHOro mobera -
CTOJIOHA, CIYXallleeé MECTOM OTJOXKEHHUS 3alacHbIX MUTATEeNIbHBIX BEIIECTB (B OCHOBHOM
KpaxMasia). MecTo MNpHKperieHnss KIyOHS K CTOJIOHY Ha3bIBaeTcs IyOBUHOM, a
IPOTUBOIOJIOXKHAS YaCTh KITyOHS - BEPIINHOM.

Ha noBepxHOCTH KIyOHS MMEIOTCS YriyOseHus (IJIa3KH) C MENKUMH («CIISIIUMUI)
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noukamu. KiyOeHb oTIn4aercs OT OOBIUHBIX MOOEToB 0oyiee CHIBHBIM Pa3BUTHEM
TOHKOCTEHHOHM 3amacaromeid TKaHH W CIa0bIM pa3BUTHEM MEXaHWYECKHX TKaHEH C
OJIPEBECHEBIIMMHU KJICTOYHBIMU CTEHKamMH. Ha TpomoiapbHOM pas3pe3e 3penoro KiIyoHsS
KapTodes Jerko 0OHapyKHBAIOTCS KOpa, KaMOUaIbHOE KOJIBIIO C MPOBOSIIMMH MTy4KaMU H
CEp/LIeBUHA, KOTOpas BBIMJISAUT HEOJHOPOAHOW: €€ BHYTPEHHSISI YacTh BOASHUCTA H
MOJIYIIPO3payHa, a BHENIHSAS BBHITJSIUT Oo0Jiee TUIOTHOM W CBETJIOW 3a CYE€T OO0bIIero
conepxkanus kpaxmana. CHapyXH KiIyOeHb MTOKPBIT TPOOKOH.

JlykoBu1a - BUJOM3MEHEHHBIN TOI3EMHBIN MOOET ¢ CUIILHO YKOPOUCHHOW CTEOJICBOM
YacThIO (JIOHIIEM) U MSCHUCTBIMHU, TECHO COJIMKCHHBIMH JIUCThIMH, OOTaThIMU ITUTATCIBHBIMH
BEIIECTBAMH (MSCHUCTHIMU demysmu). OT ToHIIa BHU3 OTXOMAT NPHUAATOYHBICE KOPHH. Y
JYKOBHII PEIYaToro Jiyka pa3jindyaloT 3aMKHYTHIE U OTKPBITHIC (OOIIHE) YellyH, KOTOphIe K
KOHIIaM HCTOHYAIOTCSA M BBICHIXatOT. CHapyXXH JIYKOBHIIA TMOKPHITA CYXHMH, IUIEHYATBIMH
YemrysiMi, OOpa3yIoImUMU «pyOaIKy», KOTOpas TMPEAOXPaHSEeT MSICHUCTBIC YEHIYH OT
BBICBIXaHUSI M TIOBPEKICHUS MUKPOOPTaHW3MaMu U BpeautelssMu. Cyxue KOHIIBI OTKPBITHIX
MSICUCTBIX YCIIYH W CBOOOJHBIC KOHI[BI CYXMX KPOIIIUX YellyH OOpa3yroT «IIeHKy»
JYKOBUIIBI. B IIEHTpe JIyKOBHUIIbI, Ha BEpPXYIIKE JOHIA HAXOAMUTCA BEpXyILIeYHas IOYKa,
KOTOPasi MOXKET Pa3BUTHCS B IIBETOHOCHYIO CTPEIIKY C 3€TIEHBIMU JIUCThSIMHU.

Kowan kamycTsl - BUJOM3MEHEHHBI HAA3€MHBIM MOOEr ¢ yTONIIEHHOW cTeOieBon
YacThIO0 (KOYEPHITOM) U TECHO CONMIKEHHBIMU OEJBIMU MSICUCTBIMH JIUCTBSIMHU, JIUIIEHHBIMHU
XJIOPOIJIACTOB M HAaKaIJIMBarOImKUMU MHOro CaxapoB M BUTaMHHOB. B Kouepwire xopoiio
pa3BuTa 3amacampolias TKaHb CEPALICBUHBI, HO MMEIOTCA TAKXKE€ U OJPEBECHEBIIHE KICTKU
MEXaHMYECKOM TKaHU M APEBECUHBI, IOITOMY pa3Mepbl KOUEPHITH U CTENEHb BpacTaHUs €€ B
KOYaH BIJIMAIOT Ha TOBApHOE KayeCTBO KamycThl. M3 BepXyIieyHOW MOYKM KOYEPHITM Ha
BTOPOI1 rOJ1 ®HU3HU pacTEHUsI 00pa3yeTcs [IBETOHOCHBIN MOOeT.

3anganme 1. M3yunuTts cTpoeHMs BUIOM3MEHEHHBIX IIOOETOB U CEIaTh CXEMAaTUYECKHUe
PUCYHKH ¢ 0003HAYCHHSIMHU.

Mamepuanwpi: TyKOBUIIBI PEYATOrO JIyKa; KIYOHU KapTodels; KoyaH KamyCcThl; HOX;
JYIBL.

ITopsinok npoBeneHusi padboThl

Oo0bekr 1. JlykoBuna penm4yaroro Jgyka. JIykoBuiy paspes3aroT BIOJIb 10 JUAMETPY,
BHUMATEIbHO PAaCCMaTPUBAIOT OTMeYas JOHIe, IIeHKy, Cyxue Jemyn (pyOaliku), MICUCTbIe
Yyelryu (OTKPBIThIE U 3aMKHYTBIE), BEPXYLIEYHYIO [TOUKY, IPUAATOYHbIE KOPHHU.

O0bextr 2. KaybGenb kaprodens. OcMaTpuBalOT CBEXHH KIyOeHb CHapyXu U
OTMEYAIOT HAJIMYUE MYMOBUHBI, BEPXYILIEYHON MOYKH M IJ1a3KOB. 3aTeM pa3pe3aroT KIyOeHb
BJI0JIb, PACCMATPUBAIOT C MOMOILBIO JIYMbI, OTMeuas MpoOKy, KOpy, KaMOHalbHOE KOJIBIIO,
BHEIIHIOIO U BHYTPEHHIOIO CEPLIEBUHY.

Oo0bext 3. Kouan kamycrtbl. HeGombiioil ko4aH KamycThl pa3pe3aroT BIOIb I10
TUaMETPy, pacCMaTPUBAIOT, BBISIBIISISI KOUEPHITY (CTeOJIEBYIO YacTh KOYaHa) ¢ 30HAMH KOPBI,
KaMOMii C TPOBOJSIIMMHU 3JIEMEHTAMU M CEpALEBUHBI, O€lible MSCHCTBIE JUCTbS,

BEPXYIIECYHYIO TIOUKY.

JlaGoparopHas padora Ne§
Tema: OcobeHHoCTel MOP(}OJIOrNUECKOr0 CTPOEHUS
CYXHX ILIOA0B
enb: O3HAKOMUTHCS CO CTPOCHHEM CYXHUX ILIOJIOB

MeTtoauyeckue yKa3aHus

LBerkn, oOpasyrorcs Ha mnobOerax M coOpaHbl B 3aMETHbIE TpPYyMIbl, KOTOpHIE
Ha3bIBAIOT coygemusmuy. B COLBETHAX Pa3NUYaIOT IVIaBHYIO U O0KOBYIO ocu. Eciu nBeTku
HaXo-JAITCA Ha TJIABHOW OCH, TO TaKHe COLIBETHs Ha3bIBAIOT MPOCTHIMM; €CJIM Ha OOKOBBIX
0CSIX, CIIO)KHBIMHU.
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Cema ¢opmupyercss M3 ceMs3auaTka B pPE3yJbTaTe OIUIOAO-TBOPEHUS U SIBIISETCS
BBICOKOCIEIIHAIN3UPOBAHHBIM OpPraHOM Pa3MHOXKEHUS U pacceneHus pacTeHuil. OHO COCTOUT
U3 3apoovliua, 3anacaroweli mKauu U ceMeHHOU KOxiCypbl. 3arlacHble MUTAaTebHbIC BE-IECTBA
B CEMEHax MOTYyT ObITh JMOO BHE 3apojbliia (HAOCIEPM M IEpUcHepM), JHOO B caMOM
3apobliie (B CEMSI0IISX).

XuMuyeckass MPHUpPOJAA 3amacHBIX BEIIECTB CEMEHH. B KauecT-Be MUTATENbHBIX
BEIIIECTB B CEMEHU MOTYT OBITh Kpaxmall, )KUpbl U OEJIKOBBIC BEIleCTBa. B 3aBHCHMMOCTH OT
npeobiiajaHusl TOTO WJIM MHOTO BEUIECTBa CEMEHA MOTYT OBITh KpaxXMalHCThble (y MIISHHUIIbI —
66% kpaxmana, y pxxu — 67%), MmacnsiHuctoie (y KienieBuHbl — 10 70% macna, y JbHa — 10
48%), 6enkoBbie (y ropoxa — 22-34% Oenka, y ¢aconu — 23, y con — 34-45%).

IInoowl, xaxk yxe yIOMHUHAIIOCH BBIIIE, 00PA3yIOTCS U3 3aBsi3el I[BETKOB B PE3YJIbTATE
omnonoTBopeHus. OH mpenHasHaueH g (QOPMHUPOBAHUS, 3aLIUTHl U PACHPOCTPAHEHUS
ceMsH. B mpormecce pa3BuUTHS IUIOJa W3 CTEHKU 3aBsi3d (HOPMUpPYETCS CTEHKA IUIOAA —
oxononnoonux. OKOJIOIIOAHUK OOBIYHO COCTaBISIET OCHOBHYIO Maccy Iiona. B Hem
BBIJICJIIIOT TPH CPAaBHUTEILHO YETKHWE 30HBL HAPYXKHYIO, CPEIHIOI0 M BHYTPEHHIOIO.
Haubonee yeTko Bce TpU 30HBI MOXKHO Pa3iU4UTh, HAIPUMEP, B TUIOAE CIUBBI WM BUIIHU:
TOHKUH HapyKHbII cIOM — Koorcuya, cbedoOHas - coyHas MAKOmMb TJIOJA U meepoas
KOCmMouKka U3 KaMEHUCTOW TKaHU, OKpYyXKarolas cems. YacTo 5TH 30HBI y IUIOAOB HE CTOIb
YEeTKO BBIpaXeHbL. [1107pl KiaccHPpUUIUPYIOTCS: BO-TIEPBBIX, MO KOJHYECTBY CEMSH -
OJIHOCEMSIHHBbIE U MHOTOCEMSIHHBIEC; BO-BTOPBIX, [0 CTPOSHHUIO OKOJIOIUIOAHHKA — COYHbBIE U
cyxue. Hwke TNpUBOAATCS OCHOBHBIE THIBI IUIOAOB PACTeHUH, HWMEIOIUX Mpo-
JIOBOJILCTBEHHOE 3HAYCHHE.

1. Kopoboukosuonwie (cyxue, MHOTOCEMSHHBIE):

- 000, XapakTepeH 111 0000BBIX;

- KopobouKka, XapaKTepHa JIJIsl MaKa.

2. Opexosuonsie (Cyxue, OTHOCEMSHHBIC):

- opex, OKOJIOTUTOHUK KECTKHUM, IEPEBSTHUCTBIN, XapaKTepeH ISt JIECHOTO
opexa (JIeIUHBI) U ero KylIbTypHOU (opMbl (pyHAYKA),

TPEIKUX OPEXOB.

- opeuiex OTIINYAETCs] MEHBLINM pa3MepoM (Tpednxa);

- ceMAHKA, OKOJIOTUIOAHUK KECTKUN, HE CPACTAETCS C CEMEHEM
(TIOACOTHEYHUK);

- 3€pPHOBKA, OKOJIOIJIOJHUK KOKHUCTBIN, CPOCHIMICS C CEMEHHON KOXKYpPOU

(meHuna).
3. A20006u0HbIe (COUHBINA WU MSICUCTBIA OKOJIOTUIOAHUK, OOJBIIIEH YaCThIO
MHOTOCEMSIHHBIE):

- 5200d, BeCh OKOJIOINIOJIHUK, 32 HCKIIFOYCHUE KOKHUIIBI, COYHBIM, MICUCTHIN
(TomMaThl, BUHOTPAJl, CMOPOJUHA, KPBDKOBHUK);
- 16100, B €r0 00pa30BaHUH YUaCTBYIOT, KpOME 3aBSI3H, U JPYTHe YacTH I[BETKA (SOI0HS,

rpyuia, aiiBa, upra, pssovHa);

- MBIKGUHA, KOXKHIIA )KECTKAS, IEPEBSIHUCTAs, MSIKOTh COYHAsI, MsicucTast (IbIHs, apOy3, THIKBA,
oryper);

- nomepatey, KOXXHIA TOJICTas!, OKPAIIEHHAs! C BMECTIIIMIIIAMHU 3(PHUPHOTO Macia, MIKOTh
COYHAs MSICHICTas1, XapaKTEePEH ISl IATPYCOBBIX.

4, Kocmsanxoeuonvie (counbie, 0O JHOCEMSIHHBIC TIII0/IbI) UMEIOT ChEI00HYIO
MSICUCTYIO0 MAKOTh. OHa XapakTepHa JJis IJI0J0OBBIX KOCTOUYKOBBIX PACTeHUN (CIIMBA, BUIITHS,
YyepenHs, abpuKoc, Mepcuk, anbrda). M3peaka OviBaeT cyxas kocmsanka (MAHIAID).

5. Cnooicnvie (coopHbvle) nioobl:

- cOOpHbIIL Opeutek (MHO200peueK) TPENCTABISIIOT COO0H COBOKYITHOCTH
MHOECTBA OPEUIKOB (IITUMTOBHUK );

- MHO200peuieK 3eMIISTHUKU U KITYOHUKU U3BECTEH M0J] Ha3BaHUEM <«SIroJay. Y 3THX
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pacTeHUH MEJKUE OPEIIKH CUIAT Ha BBITYKJION IIO-BEPXHOCTH CUIIBHO Pa3poCIIErocs,
MSICCTOT'0, COYHOT'O IIBETOJIOXKA;

- cOOpHAs KOCMAHKA — COBOKYITHOCTh MHO>KECTBA KOCTSIHOK (MaJlHa, €XKEBHKa,
MOpOLIKA, KOCTSIHUKA).

3aganue 1. M3yuuTh CTpOeHUS CyXHX IUJIOJOB M CIENaTh CXEMaTHUYECKUE PUCYHKH C
0003HaUYECHUSIMHU.

Mamepuanwl: 3aMOYCHHbBIE 3CPHOBKM IMIIEHUIIBI, CEMSHKH TOJICOJHEYHHUKA H
TpCHUXU; JIYIIbI IPCIIAPOBAJIbHBIC HUIJIbI, 6pI/ITBBI.

IMopsinok npoBeaenusi padboTbl

O0bexkT 1. 3epHoBka mmeHunbl. C IMOMOILIBIO JIYIBI OCMAaTpUBAIOT 3EPHOBKY,
BBISBIISASL XOXOJIOK, OOpPO3JKy Ha OpIOLIKE, BBITYKIYIO CIIMHKY M 3apOblll, OTIPaHUYCHHBIH
OT OCTAJIbHOM YacCTH 3€pHOBKU PYOUHKOM.

O0bekT 2. Cemsinka rpeuuxu. Hanpe3aroT OpuUTBOI KOKHUCTBINH TEMHO-KOPUYHEBBIN
OKOJIOIUIOJIHUK CEMSIHKM M CHUMAIOT €ro, 3aTeM HIJION HaJpbhIBalOT TOHKYIO CEMEHHYIO
KOXypy. OOpamaroT BHMMaHUE, 4YTO CeMs JIeKUT CBOOOJHO M HE cpacraercs ¢
OKOJIOTJIOZIHUKOM, KaK Yy 3€pHOBKH, a CEMEHHasl KO)Kypa IIJIOTHO MPHJIETaeT K 3HJIO0CHEPMY
cemeHu. Jlanee pa3pe3aroT TPEXTPaHHOE CeMs IO pedpy M C IOMOIIBIO JIYNbl BBISBISIOT
OeJbIii MyYHHUCTBIN SHIOCIIEPM U JIEKALIUI BHYTPHU HETO KEJITOBATHI U30THYTHIN 3apO/IbILI.

Oo0bexkT 3. CemsiHka mnoacoiaHeyHuka. Hanpesaror OpuTBoil 4&pHBIA TBEPIBIN
OKOJIOTUTOJHUK, OCBOOOXKIasi ceMsi, ¥ CHUMAIOT WIJIONH CeMeHHYI0 o0oyouky. OOpamaior
BHHUMAaHHUE, YTO OKOJIOIUIOJHUK HE Cpall€H C CEMEHEM, a CaMO CEMs COCTOMT JIMIIb W3
000JI0YKH U 3apopliia (PHI0CTIEpMa HET, Kak U 'y 0000BbIX). OCTOPOXXHO pa3IBUTAIOT UTIION
MSICUCTBIE CEMAZOIM 3apOJBIIA, TECHO CONPUKACAIOLIUECS APYT C APYTOM, C IIOMOILBIO JIYTIbI
00HapyXUBAIOT MEXAY HUMHU KOHUUECKUN KOpeIIoK (0OpallleH HapyKy) U MOYeUKy (BHYTpPH,
MEXY CEMSIJIONAMM).

JlabopaTopnasi paGora Ne9
Tema: OcobennocTeil MOP(}oI0rHUeCKOro CTpoeHust
COYHBIX IIO0B
enb: O3HaKOMUTBCS CO CTPOCHUEM CYXUX IIJIOJIOB U CEMEHU
[IpogomxutensHOCTh pabOTHI: 2 yaca

3aganue 2. U3y4nTh CTPOCHHE COYHBIX TUIOJOB U CIIENATh CXEMAaTHUYECKHE PUCYHKH C
0003HAYEHUSIMU.

Mamepuanwi: cBexue 10I0KU U aneIbCUHBI (JIMMOHBI); HOX; JYIIBI.
Ilopsinok npoBeneHusi padéoTbl

O0bexT 4. S16s10K0. OCcMaTpUBAIOT IO CHAPYKU, OTMEYAsl IUIOJOHOXKKY M OCTaTKH
yalmeykd IBeTKa. Pa3pe3aroT oaHO s070KO BIOJB 1O JAMAMETPY, APYroe - MONepék.
PaccmarpuBarot s10;10K0 B MPOJ0IBHOM pa3pese, 0003Havas II0I0OHOXKKY, YallleuKy, KOXKHUILY
(BHEIUIOIHUK), COYHYIO MSKOThb (MEXIUJIOJHUK), TNEepraMeHTOBUAHBIN BHYTPHUILIOAHUK,
00pa3ylonmii ceMeHHbIE KaMepbl ¢ CeMEHaMM, CJe/lbl COCYIUCTO-BOJOKHHUCTBIX IMYYKOB B
MEXIUIOAHHUKE, OIpaHMUYMBAIOIIME «CepAeuko». PaccMaTpuBaroT sI0J0KO B MONEPEUYHOM
paspese, oTMeuas, 4To B LIEHTPE IUI0/1a IIPOXOAUT OCEBAs MOJOCTh, BHYTPUIUIOAHUK COCTOUT
U3 TISTH CEMEHHBIX Kamep, CepledyKO OKailMJIIEHO TOYEYHBIMH CJIeJaMU COCYIHUCTO-
BOJIOKHHUCTBIX ITyYKOB, PACIOJIOKEHHBIMHU 110 KPYTY.

Oo0bexr 5. Ilomepanen. OcmaTpuBarOT IUIOA UUTPYCOBBIX, OTME€Yas MECTO
NPUKPETJIEHUS TUIOAOHOKKHM U OCTaTKU 4Yalleuku. Pa3pes3aroT ero momnepék, paccMaTpUBarOT
pa3pe3, 0003Hayasi OKpAIllEHHBbI BHEIUIOJHUK C TOYEYHBIMH BMECTWIMILIAMHU 3()UPHBIX
macesn, Oenblii BaTOOOpa3sHBIM MEXIUIOAHUK M COYHBIM BHYTPUIUIOAHHUK C CEMEHAMH,
pa3fesIEHHBIN HA JOJIBbKU, COCTOSAIINE U3 COUYHBIX BOJIOCKOB.
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JlaGopaTopnas paGora Ne 10
Tema: U3ydyeHue cTpoeHHs U 3HAYEHUE PbIO.

Heab: BbIpaOOTaTh yYMEHUS W HABBIKM OINpeAeNeHUS OHOJIOTMYECKOr0 U TOBapHOTO
HAUMEHOBAHHS PBHIOBI TIO €ro BHEIIHEMY BHUJY M CTPOCHHUIO; HAYYUTHCS OIPEACTATh
KPYIHOCTb PHIObI U BBIXOJ €€ CheI0OHOM YacTu.

TEOPETUYECKAS YACTb

Pb10b1 — camass MHOTOYHCIICHHAs! M Pa3HOOOpa3Hask TPpyIa MO3BOHOYHBIX KUBOTHBIX
(bomee 20 Teic. BHUOOB). B mpomecce UIMTEIBLHOTO HCTOPUYECKOTO PAa3BUTHUS PHIOI
MPHUCTIOCOOMINCh K MHOTOOOpPa3HI0 YCIOBUI BOJHON CpPEIbl, OT OCOOCHHOCTEH KOTOPBIX
3aBHUCST UX CTPOCHUE U 00pa3 KU3HHU.

[To oOpasy xu3HH pHIO MOAPA3ACISAIOT HAa YETHIPE TPYHIIBL: MOpCKue - CKyMOpHs,
CTaBpUJla, OKEAHUYECKHE CENbIU U JIp.; NPecHO800Hble - Kapi, (openb, CTepisab, IIyKa,
HAJIUM U JIp.; HPOXOOHble - OCETPOBBIE, CEMTra, TUXOOKEAHCKHE JIOCOCEBbIe, BOOJA W JIp.;
noaynpoxooHvle (IPUYCTHEBBIC) - JIEIll, ca3aH, COM, CyJaK u Jp.

[TpombICIOBYIO PBIOY TOIPA3NIENSAIOT IO CE30HY U CIIOCO0Y JI0Ba, (PU3NOIOTHIECKOMY
COCTOSTHUIO, YITUTAHHOCTH, COACPKAHUIO )KUPa U pa3Mepy.

[To ¢u3HoIOTNYECKOMY COCTOSIHUIO DPA3IHYaOT PHIOY MHUTAIOLIYIOCS, >KHPYIOUIYIO,
WIK HaryjibHYIO, TPEIHEPECTOBYI0 WM OTHEPECTUBIIYIOCS; IO COJEPKaHUIO JKHUpa -
HEeXUpHYIO (0 2 % xupa), cpennen xupHoctu (10 8% xupa), skupHyto (1o 15% xupa),
oueHb kHUpHYI0 (Oonee 15% xupa); Mo yNUTAaHHOCTHU (OIMpenessieTcs Mo TOJIIMHE CIUHKH)-
TOIIYIO, CPEHEH YIUTAHHOCTH M YIIUTAHHYIO.

B uxtHonorun (Hayke o ppi0ax) CyLIECTBYET ClIEAyIOIas CHUCTeMa KiacCUuKaluu
pBIO U pBIO00OPA3HBIX: KJIACCHl — MOAKIACCHl — HAAOTPSIbl — OTPsAbl — MOJOTPSAIBl —
HaJiceMelicTBa — ceMeiicTBa — mojceMeiicTBa — poJibl — BHUJIbI — HOJBU/IBI.

B ToBapoBeaHol mpakTHKe phI0 KIAaCCUPUUMPYIOT MO BUAAM U cemeicTBaMm. Buo -
COBOKYITHOCTb 0COO€#, 3aHMMAIOLIMX ONpEeACNCHHYI0 Treorpapuueckyro o0nacte H
o0MaaroImuX psOM ONpEACTCHHBIX NPU3HAKOB, IE€pPeJaBacMbIX II0 HaclencTBy. B
cemeticmeo OOBETUHSIOTCS PBIOBI, MMEIOIIME sl OOLIMX MPHU3HAKOB: (opMy Tena, BUA
Yelryu, CKeJeT U JAp

Ha puc. 1 u 2 nokaszana cucrema pbsl0 U pbIO00OpPa3HBIX MO MOP(OIOrHYECKHM U
OMOJOTUYECKUM MPU3HAKAM.

IIpu nmpoBeneHnn MOp(OIIOTHYECKOr0 aHalu3a, y pbl0 OMpEeAessIoT niacmuiecKue
(xauecTBEHHbIE) U Mepucmuyeckue (CUETHbIE) IPU3HAKH.

[TnacTuueckue NMpU3HAKU YKa3bIBaIOT Ha HKCTEPhep PhIObI, COOTHOIIEHHE OTIAECIBHBIX
qacTell Tena U BKITFOYAIOT Pa3IMuHbIe H3MEPEHHSL.

K mepuctuueckuMm MpH3HAKaM OTHOCSATCS YHCIO TO3BOHKOB, KAaOCPHBIX THIYMHOK,
Jy4eil B IJIaBHUKAX H JIp.

[Tpu upenTUdUKaMKU ceMelcTBa oOpamaT ocoboe BHUMaHue Ha (popMy U OKpacky
TeJa, PacIoJIOKEHHE TJa3, TUIABHUKOB, XapakTep KOXXHOTO WM YEHIyHYaToro IMOKPOBa H
JPyTue CUCTEeMAaTUYeCKUEe PU3HAKH.
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Otpage:

Puibo! 1 puiboobpaassie

Hacronuwme pulini

M NAPHBIE KOHEMHOCTH,

3y0ib! HACTORLME

Hexacrosume pribet,
(KpyrnopoTwe)

HemocTi M napHse

KOHENHOCTH OTCYTCTBYIOT,
3yOsl POroasie

Murwory (nogxnace)

Buicwme puibut

Kpome xabep
KPOBOOOLALLSHNE

VIMBIOT NONHOCTHIO
OKOCTENOBLMA CKENeT,
COCTEANSIOT OCHOBHYIO
YACTH OTEYECTBEHNOO
M MHDOBOI'O NPOMBICHA

Puc. 1 Cucrema pbi6 u pbriO000pa3HBIX MO MOPQOIOrMYECKUM U OMOJOTHYECKUM

pU3HaKaM
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(MMEIOT NaHUMpL Ha LeKe)

Puc. 2 CDpal“MeHT CUCTCEMATHUKHU KOCTUCTBIX pBI6

MarepuanbHoe obecniedeHue 3aHATHS.
O6pasuer  peunoit peiopl. ['OCT 1368-2003 «Peiba. Jnuna wm wmacca». Becw

TEXHUUYECKHE. DIEKTPOIUINTA.
Ha 1 6purany: Kacrprons. XKecranoit mogHoc. Hox, ckanbnenb, HOKHUILBL. JInHelka

(mepHas nenta). Tapenka — 2 m. Bunka. lllymoska. Muxpockor. IIpeamerHoe cTekio.
Tlopsioox evinonnenuss pabomol:

1. B3BecbTe 0Opazer pbIObl HA TEXHUYECKUX BECax.

2. VYnanute dYemyr0o ¥ TOBTOPHO B3BEChTE 0Opaser] phrIObl, pacCUuMTalTe Maccy
YelyH.

3. [TopcuuTaiiTe YKMCIO TUIABHUKOB, KOJMYECTBO MATKUX W JKECTKHUX JIydel B
IUIAaBHUKAX, OTPEKBTE MJIABHUKH Y OCHOBaHMS U B3BECHTE UX.

4. VY nanuTe roa0BY pbIObI POBHBIM CPE30M Y KOHIIOB KaOEpHBIX KPBILIEK, B3BECHTE
TOJIOBY.

o. OCTOpOKHO BCKpOWTE OpIOIIHYIO TOJOCTh pHIOBI, HW3BIEKUTE U B3BECHTE

BHYTpEHHOCTU. Eciii BO3MOKHO, OT/I€TTbHO B3BECHTE T'OHA/IbI, IT€YeHb (0€3 KEeTYHOTO My3bIps)
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U JKAPOBBIE OTJIOKCHMS KHIIEUYHHKA. Ecnu BHYTPEeHHOCTH pbIOBI OTAENAIOTCS CIUIOIIHON
Maccoil, WX CJEIyeT OTHECTH K HeCcheJoOHOW dYacTH. Maccy BHYTPEHHOCTEH MOXKHO
OTIPENICNIUTH 110 PAa3HUIIE MACCHI PhIOBI C BHYTPEHHOCTSIMHU U 0€3 HUX.

6. Y pbIObl ceMeilcTBa KaproBbIX OCTOPOXXKHO W3BJIEKUTE TIJIOTOYHBIE 3YOBI,
OTIpeNIeNIUTE UX PSIHOCTH (OIHOPSAHBIC, NBYXpPSIHBIC, TpeXpaaHbie). JlaHHOe ompexneneHue
MO>KHO IPOBECTH IOCJI€ BAPKHU T'OJIOBBI.

1. Caapurte TymKy pblObl, HE JONYyCKasi pa3BapuBaHus, B KUIIAIIEH Boje. 3aTeM co
CBAapEHHON TYIIKH OCTOPOXHO CHUMHTE KOXKY, 3apUCylTe B pabouyio TeTpagb OOKOBYIO
MYCKYJIaTypy pbIObI U oTnenute msco. [locie 3Toro mojacuuTaiiTe KOJIMYECTBO MO3BOHKOB B
MO3BOHOYHHUKE PHIOBI M OMPENIETUTE MACCy KOCTEH TYIIKU PHIOBI.

8. Paccumraiite Maccy chemoOHON dYactu pbeiOBl. Maccy CchelnoOHONH YacTh
PACCUMTHIBAIOT KaK PA3HUILy MEXKIY MaccOd pBIOBI B IIEJIOM M MAacCOW YelIyH, TIABHUKOB,
T'OJIOBBI, BHYTPEHHOCTEH (KpOME pa3BUTHIX TOHA[ M NI€YEHU TPECKOBBIX PbIO), KOCTEH TYIIKH.

[TonyuenHble pe3ynbTaThl 0pOopMUTE B BUAE Tadbauua 1.
Tabmuna 1
MaccoBblii cocTaB o0pasia pblObl

Beixom, % k macce

Pri0a u ee yactu Macca, T
PBIOBI B IIEJIOM

1. Macca uemnoit peiObl

2. Macca vemyu

3. Macca 1u1aBHUKOB

4. Macca rojoBbI

5. Macca BHYTPEHHOCTEH, B TOM YHCIIE
pa3sBUTBIX TOHAJ M IeueHb (Kpome
TPECKOBBIX PBIO)

6. Macca kocteil Tymku

7. Cpeno0OHas 4acTh

[To okOHYaHHIO IPOBEIEHHON MPaKTUYECKOW pabOTHI ceNaiiTe BHIBOI.
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Bomnipocsl 1u1st caMonpoBepKu

. Kakue npusHaku SBIIOTCS OOIIMME TSI XOPIOBBIX?

. [lepeuncnure 0cCOOEHHOCTH BHEIIHETO CTPOCHUS PHIOKI.
. KakoBo cTpoeHmne mokpoBoB prio?

. I3 kakux OT/€TI0B COCTOUT CKENET PhIObI?

. Kak ycrpoena numeBapurenbpHas cucrema y peio?

. KaxoBbl (hyHKIIMH MJ1aBaTEIBHOTO MY3bIPs?

. Onumure JpIXaTelbHYI0 CUCTEMY PBIO.

. Kak ocymiectBisiercs npouecc BblieaeHUs?

. KakoBbI 0cOOEHHOCTH CTPOEHHSI JBOSIKOBIIIANINX PHIO?
10. Kakue ppIObI OTHOCATCS K XPAIICKOCTHBIM?

11. Yem oTiimuaeTcsi CTPOCHUE XPAIIEBBIX PHIO?

12. Yem HHTEpECHBI KUCTEIIEPBIC PHIOBI?

13. KakoBo 3Ha4yeHue puid B mpupoje?

14. Kak 4enoBeK UCHONB3YET PhIO?

O 00 1N DN K~ W —
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