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Juer PErHCTPALIHH H3MEHEHHH H T0NMIHEHHH

Iata, Ne
Ne | Pazgen PILT Kparkoe conepaanme MPOTOKOa [Toanucs
n/'m (1—1:1;1}-‘11}[) H3MEeHEeHHA IOMOIHEHH FACENAHNA 3B, Ha[|1e:1}mii
Kadeapel

BHecensl H3MeHeH!d B paszaene
P 23.10.2018,

1 COCTABHTEIR H PEIEHICHT .N'-"?

paGoueil mporpaMmMel )

2 4 8,9 BoeceHsl H3MEHEHHA B 01.09.2019,
cOJlepanHe THCIHIUIHHEI, Nol
0DHOBICH CIIHCOK JIHTCPaTYpPLl,
OOHOBIIEHO MATEPHATTBHO-
TeXHHUECKOTD 00eCcIIeucHHE

AHCHHILIHHEL
3 8 AkTyanusaums yqeOHo- 01.09.2020 § .. -
METOIHYECKOTO H Nel G [ o IS

HII'LI'}GPM ALMOHHOTO ODeCIeYCcHUA
JHCIMITIIHHEL




1 Henau ocBOeHNS AUCHTUNIMHBI

[lenpro mpenomaBaHusi AWCHUIUIMHBL «AHATOMHS IHILEBOTO CHIPbS»  SBISIETCS
dbopMUpOBaHHE Yy CTYACHTOB 3HAHUN B 00JACTH TEOPUM W TPAKTUKH 3aKOHOMEPHOCTH
CTPOCHHUS U (PYHKIIMI MUIIEBOTO CHIPbs, €ro 3HaUYeHUs B GOPMHUPOBAHUH MTOTPEOUTETHCKUX
CBOWCTB MPOJOBOJILCTBEHHBIX TOBAPOB.

2 Mecto gucuuminnsl B ctpykrype OOII noaroroBku 6akanaBpa

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

JucnuriuHa u3ydaeTcsl B Ha 2 Kypce W I M3YYeHHS JaHHON JUCITUIUIMHBI CTYACHTHI
JOJKHBl OCHOBBIBAThCS HAa 3HAHMSAX (YMEHHSX W BJIAQJICHWH), TONYYCHHBIX B 0O0BEeMe
IIKOJIBHOM MPOTPaMMBI IO OMOJIOTHH, TEXHOJIOTHH, reorpaduu, XUMUH.

Jucuurnuna sBisieTcsl TpeAleCTBYIOMEH 11l u3yueHus AucuuIuing: « ToBapoBeneHue
U DKCIEPTU3a IPOJOBOJILCTBEHHBIX TOBapoB», «Ddu3nonorus nuTaHus», «buoxumusy,
«OcHOBBI OMOTEXHOJIOTUMY, «be30MacHOCTh MPOAOBOJIBLCTBEHHOTO CBIPhS M TMPOAYKTOB
nuTaHusy», «TeXHONOrHs MPUTOTOBIEHUS OO U KYJIWHAPHBIX U3JIEHit», «DPU3MUKO-
XUMHUYECKHE OCHOBBI U OOIIME TPUHIUIBI IEePEpadOTKH  PACTUTEIBHOTO  CHIPHSI»,
«TeXHOXUMHUYECKHI  KOHTPOJIb MNPOAYKIHMH OOLIECTBEHHOrO MHTaHUA», «Meauko-
Ouosiornueckue TpeOOBaHUS U CAHUTAPHBIC HOPMBI KAY€CTBA MUIIEBBIX MTPOTYKTOBY.

JuctunnuHa «AHATOMHUS TIMIIEBOTO CHIPbS» TO3BOJSET CTYJAEHTaM MPaBUIbHO
OIICHUTh U JaXK€ B PsANE CIydaeB IPOTHO3UPOBATH CTOMKOCTH TOBApOB MPU XPAHEHUU Ha
MPEANPUITHAX OOIIIECTBEHHOTO ITUTAHUS.

3 Komnerenuuun ooyuaiomerocs, ¢(opMupyemble B pe3yJbTaTe OCBOEHHUS
AUCHUIUIMHBI M IJIAHUPYeMbIe pe3yJibTaThl 00yUeHust

B pesynbraTte OCBOEHUS AMCHUILIUHBI «AHATOMUS MHUIIEBOTO CHIPbS» OOydYarolUiics
JIOJKEH 00J1a71aTh CIeIyOIIMMHI KOMITETEHIUSIMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMITIETEHIIMH
IIK-5 CIOCOOHOCTHI0 HCIO0/1b30BATH B NMPaKTHYEeCKOMI AeATe1bHOCTH

CIICMUAIM3UPOBAHHBIC 3HAHUSA (l)yH}IaMeHTaJ'lebIX pa3aejioB (1)1/[31/[1(1/[, XUMMH,
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 TMHUIIEBBIX
pacTeHuil U CeIbCKOXO035IMCTBEHHBIX )KUBOTHBIX, UX TKaHEU U KJIETOK;

- HCTOJIb30BaHUE OPTaHOB PACTCHHI W KMBOTHBIX B KaU€CTBE CBHIPHS IS
MUILEBON MPOMBIILIEHHOCTH.

- akTophl, HOPMUPYIONTHE MTOTPEONUTETHLCKIE CBOMCTBA MUIIEBOTO CHIPHS;

YMerb - OPUEHTHPOBATHCS B Tomorpapuu obiacTell Tena pasiIUYHBIX KUBOTHBIX
Y OPraHOB PacTEHUMH;

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

- HaWTH  W3MEHEHMS  HECBOMCTBEHHBIE CBIPbIO W  OIPEIEIUTHh
banbcupuKanuoo TPOAYKTa, a TaKXKE MPOBECTH KAYECTBEHHYIO IKCIEPTU3Y
TOBapa,

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

- IPaBWIBHO OLEHHUTb W CHPOTHO3UPOBATh CTOMKOCTb CBIPbS IIpHU
XPaHCHUMU.

BJ'Ia,I[eTB - HaBbIKaMM HCCJICIOBAHUS NMHUIICBOI'0 ChIPbs, OCHOBAHHBLIX Ha 3HAHUHU HX
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aHATOMMH,
- HaBBIKAMH OMpPEACIICHUS ONTHUMAJIbHBIX YCJIOBUU TPAHCIOPTUPOBAHUSA U
XPaHEHHs TUIIEBOTO ChIPhsl, OCHOBAHHBIMU HA 3HAHWU WX aHATOMUHU.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mas Tpy10eMKOCTh TUCIUIUIHHBI COCTABISACT 4 3a4eTHBIX eaquHul] 144 akaj. 4acoB, B TOM YHUCIIE:
—KOHTaKkTHas pabota — 14,9 akan. yaca:
— aynutopHas — 12 akaj. 4acos;
— BHeaynuTopHas — 2,9 akaj. Jaca;
—camocrositenbHas padora — 120,4 akan. Jaca,
—IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. vaca.

3HA4YCHUC.

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

TectupoBanue Ne2

AynutopHas = g
. X
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)
B aKaJl. yacax = . KOHTPOJIS ? ==
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m
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5 o o = 8
= s < SIS SHY H X
= o g} (@) Q
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[loaroroBka u BBIIOJHEHHE
1. Tema 1. 1abopaTopHOM pabOTHI:
1.1 Beenenue. [Ipenmer, - Nel «3yuenue nabopaTopHOii 3amuTa 1abopaTopHOn K-5
L€ U 337a4H 2 10,4 TEXHHUKH U MTPaBUI paboThI C HEM; paboTHl, VB
JUCLIUIUINHEL, €€ pOJIb B CamocrosrenbHoe n3ydyenue yueoHou u | TectupoBanue Nel y
MOJrOTOBKE OakanaBpa Hay4YHOU JTUTEpaTyphl.
PaboTa ¢ 351eKTpOHHBIMH OMOIMOTEKaMH.
[loaroroBka u BBHINOJIHEHHE
Tema 2 1abopaTopHbIX paboT:
2.1 Knerku pactenuii u - Ne2 «Ctpoenue pacTUTENBHON U 3amura
YKUBOTHBIX: CTPOCHUE, KUBOTHOH KJIETOKY; 71ab0paTOPHBIX U K-5
CXOJICTBA U pa3inyus, 2 15 - Ne3«KpaxmanbHble 3epHa, IIPAKTUYECKON 5
pasHooOpasue u MIPOUCXOXKIEHNE, CTPOCHHE U UX paboTHI; yP




AynutopHas = s
KOHTaKTHasi paboTa % 5 ®dopma TeKyliero = S
Paznen / tema & (» axaz, wacax) E § = Bun camocroarensnon KORTpOIT E: =
> i = 2 5 yCIIEBaEMOCTH H =3 g e
JVCLIATUTHHEI N = £ % = | © s & paboThI . g o
= | @E| EE|B5~F npomexyrousoii | &' & E
s & = 2= Sg aTTecTaIlun SRS
= g 3 E S S = 5=
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HAY4YHOI JIUTeparyphl.
[ToaroroBka 1 BBIIOJHEHHE
npakTuieckor padotst Nel:
Nzydenmne ocobeHHOCTEH
MOpP(OJIOrHUECKOro COCTaBa U CTPOCHUS
KJIETOK paCTUTENILHOTO MUILEBOTO
CBIPbS,;
Pabora ¢ 31eKTpOHHBIME OUOJIMOTEKAMH.
ITonroToBka u BBIOJTHEHHUE
1ab0opaTOPHBIX padoT:
- Ne4 «OcoOGeHHOCTH CTPOEHUs TKaHEeH
pacTeHuiny;
Tema 3. - Ne5 «BnustHus nepBUYHBIX U
3.1 Ctpoenue u BTOPUYHBIX TTOKPOBHBIX TKaHEH
KJaccu(ukanus TKaHen pacTeHNi Ha COXPaHHOCTb MMULIEBOTO 3amura
pacTEeHNH U KUBOTHBIX, UX 2 15 CBIPBA B IIPOLIECCE TPAHCIIOPTUPOBKUY. 71a00paTOPHBIX, [IK-5
HCIIOJIb30BAaHUE B [loaroroBka u BBIIOJHEHHE NPaKTUYECKUX paboT | 3yB

MMHIIEBON
MPOMBIIUIEHHOCTH

MPAKTUYECKUX PaboT:

No 2. 3yueHue CBOMCTB KJIETUATOK
MOJTYYEHHOM U3 KJIE€TOYHOU CTEHKH
pa3IUYHbIX PaCTEHUN
CaMocTosTenbHOE U3ydeHne yueOHO! 1
Hay4HOI1 uTeparypsl. PaboTa ¢
AJIEKTPOHHBIMU OMOJIMOTEKAMH.

TectupoBanue Ne2




AynutopHas = 9%
KOHTaKTHasi paboTa = ®dopma TeKyliero T OE
B aKaJl. yacax = . KOHTPOJIS E: ==
Pazgen / Tema 2, ( ) e o= By caMocTOSTENBHON P oo
> . R = 8 YCIIEBAEMOCTH U =3 s &
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= S E| 88| 2¢ arTecTaluu =3
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Tema 4. Iloaroroska " BBITIOJIHEHHE
4.1 BereraTuBHblE W 1abopaTOPHBIX padoT:
reHepaTUBHBIE Oprasbl - Ne6 «M3yuenue ocobeHHOCTEN
pacTeHuit U ux MOpP(OJIOrHYECKOT0 CTPOCHHUS
UCIIOJIb30BaHUE B HOJ3€MHBIX BUJJOM3MEHEHHbIX
MUALIEBON BErETATUBHBIX OPTAaHOB PACTCHUI»
HIPOMBIIIJICHHOCTH - Ne7 «M3ydenue ocobeHHOCTEH
MOP(OJIOTUUECKOTO CTPOCHUS 3ammra
HAJ3EMHBIX BUJON3MEHEHHBIX 71a00paTOpPHBIX, K-5
2 2 21 2 40 BEreTaTUBHBIX OPraHOB PaCTEHUI», NPaKTUYECKUX paboT VB
- Ne8. «Ocobennocreit TectupoBanue Ne3 y
MOP(OJIOrHYECKOTO CTPOCHUS Homamnsis pabora Nel
CYXUX ILJIOJIOBY,
- Ne9. «Ocobennocreit
MOP(OJIOTHIECKOTO CTPOSHUS
COUHBIX IUIOZOBY,
CaMocTosTenbHOE U3ydeHne yueOHo! 1
Hay4HOI muteparypsl. PaboTa ¢
AJIEKTPOHHBIMU OMOJIMOTEKAMH.
[ToaroroBka u BBITNIOJTHEHHE
Tema 5 3amura
1a00paTOpHBIX PadOT:
5.1 CrpoeHne XKUBOTHBIX 1a00paTOPHBIX,
- No10 «M3y4yeHue cTpoeHUsI U 3HAYEHUE [1K-5
U UX HCHOJb30BaHUE B|2 2 21 40 NPaKTUYECKUX paboT
o pBIOY, 3yB
MUALLEBON . TectupoBanue Ned
CaMocTosiTeNbHOE U3ydYeHHE Yy4eOHOU U
IIPOMBIIITIEHHOCTH N Homarss pabota Ne2
HayyHoil  juteparypel. Pabota ¢




AynutopHas = 9%
KOHTaKTHasi pabota = 5 dopma TeKymiero o §
B aKaj. yacax H X . KOHTPOJIS E: g
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ANIEKTPOHHBIMU OMOJIMOTEKAMH.
CamocTrosiTes1bHOE H3y4YeHHE Y4eOHOT
M HAYYHOH JIUTEPATYPLI. TIK-5
Hroro 4 | 42| | 421 | 1204 y patyp x3amen
PadoTa ¢ 371eKTPOHHBIMU 3yB B
OMOJIMOTEeKaMM.




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 marepwaid Ha TNPOOJIEMHBIX JICKIUAX
ABIIIETCS PE3YyJbTATOM YCBOEHUS TMOJyYeHHOW HH(GOPMalUU TOCPEACTBOM IMOCTAaHOBKHU
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 npoBeaeHNH MPAKTUYECKUX U Ja00PaTOPHBIX padOT UCIOJIb3YETCS] METO/I KOHTEKCTHOTO
0o0y4YeHHsI, KOTOPBII TI03BOJIIET YCBOWTH MaTe€pHaj ITyTeM BBISBICHHUS CBs3€H MeExay
KOHKPETHBIM 3HaHUEM U €T0 IPUMEHEHHUEM.

CamocrosiTenbHas paboTa CTUMYIUPYET 00YYaIOIIMXCsl B TIPOLIECCE PEIICHHS 3a7a4 Ha
MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSIX, IPH MOATOTOBKE K KOJJIOKBUYMAaM, TECTHPOBAHUIO
Y UTOTOBOM aTTECTALINU.

6 YuedHO-MeTOANMYECKOE OOecTieyeHre CAMOCTOATEbHOH PadoThl 00yyaromuxcst

[lo pucuumiuvHe «AHATOMHUS IIMIIEBOTO CHIPbS» MPEAYCMOTPEHa AayAUTOpHAs |
BHEAYAMTOPHAS CAMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

AynuTopHas CcaMOCTOsTENIbHAsE pa0dOTa OOYYarOLIMXCs IPEAINOJaraeT BBIIOJHCHUE
NPaKTUYECKHUX U Ja00OpaTOpHBIX paboT, cada KOJUIOKBUYMOB M TECTA.

BHeayauTopHas caMoOCTOsITElbHas padoTa OOydYaroUIMXCsl OCYILIECTBISICTCS B BHUJIC
U3Y4EHHs JINTEPATYPHI 110 COOTBETCTBYIOLIEMY pa3zielly ¢ MpopadOTKON MaTepraa.

Ilepeuennb J1abopaTopHbIX padoT:
- Nel «M3yuenue nabopaTOpHO TEXHUKH U MTPABUII PaOOTHI C HE»

Ilepeuens 1a00paTOPHBIX Pa0OT, BLIHOCHMBIX HA CAMOCTOSAITEIbHOE H3yYeHHe

- Ne2 «Ctpoenue pacTUTENbHON U dKUBOTHOM KJIETOK»

- Ne3«KpaxmanbHble 3epHa, MPOUCXOXKICHHWE, CTPOCHHME W MX 3HAueHHe JUis
MIPOBEICHUS SKCIIEPTU3HI TPOJIOBOIIECTBEHHOTO CHIPHS»

- Ne4 «OcoOGeHHOCTH CTpOEHHUS TKaHEeH pacTeHUI»

- NoS5 «BnusHuA TEpBUYHBIX M BTOPUYHBIX ITOKPOBHBIX TKAaHEHM pAacCTEHHU Ha
COXPaHHOCTh MUIIEBOTO ChIPbs B IPOIIECCE TPAHCIIOPTUPOBKU

- Ne6 «M3yuenue ocoOeHHOCTE MOPQOJOTUYECKOTO CTPOEHMSI MOJ3EMHBIX
BUIOM3MEHEHHBIX BEr€TaTUBHBIX OPTaHOB PACTECHHI»

- N7 «U3yuenume o0coOeHHOCTEH MOP(HOTOTHYECKOTO CTPOSHUS  HAI3EMHBIX
BUJIOM3MEHEHHBIX BEr€TaTUBHBIX OPIaHOB PaCTEHUII»

- Ne8. «OcobenHocTeit MOPPOITOTHIECKOT0 CTPOEHUS CYXUX III0JI0BY

- Ne9. «OcobeHHOCTE MOPPOTOTHIECKOTO CTPOSHUSI COUHBIX TIOOB)»

- Ne10 «M3yuyenue cTpoeHus U 3HaYEHHUE PHIO»

Ilepeyenb npakTHyecKux pador:

Nel HW3yuenune ocobeHHOCTEHl MOpP(OIOTHYECKOro COCTaBa U CTPOEHUS KIIETOK
PacTUTEIHLHOTO MUIIEBOTO ChIPbS

Ne 2 N3ydyeHue CBOMCTB KIIETYATOK, MOJYYEHHBIX M3 KIETOYHBIX CTEHOK Pa3IM4YHBIX
pacTeHuit

IIpumepHoe TecTupoBanue Nel Ha TeMy «MHOroodpa3ue NUIEBOI0 ChIPbSI»:



1. OcHOBHYIO MacCy pacTUTEIbHBIX Macel JOOBIBAIOT U3 ..

A) ceMsH

b) mnonos

B) muctheB

I') xopueii

2. 3anacHble Oenku HarboJiee 4acTO BCTPEYAIOTCS B ...
A) 3epHe

b) xopHe

B) nmuctesax

I') crebue

3. Bricokoe cojiepkaHne HACHIIIEHHBIX KUPOB XapaKTEPHO IJIS CBHIPHA ...
A) )KMBOTHOTO NMPOUCXOXKICHUS

b) pacturenbHOro MpoucxoxacHUs

IIpumepHoe TecTupoBanue Ne2 Ha TeMy «KieTkn pacTeHMil ¥ AKUBOTHBIX»:
1. Hayka, u3y4aromasi KIeTKy Ha3bIBaeTcs
1). ®usnonoruei
2). AHatomuen
3). Huronoruei
4). DMOpuonorueit
2. Kaxoii yueHbli yBUAEI KIETKY ¢ IOMOIIbIO CBOETO MUKpOCKOMa?
1)M. lnetinen
2). P.T'yk
3)T. lIBann
4). P. Bupxos
3. DnemeHTapHas 6MoIOruyYecKasi CUCTEMa, CIOCOOHAst K CaMOOOHOBIIEHHIO, - 3TO
1). Knetounslit ieHTp
2). IlonkoxHast )KupoBas KjieT4aTka
3). MblmieyHO€ BOJIOKHO Ceplia
4). IIpoBopsiiias TKaHb pacTeHUS
4. K npokaproTam OTHOCSTCS
1). Dnonest
2). Kumeunas nanoyka
2) llaMnuHbOH
4). Undyzopus-tydenpka
5. OCHOBHBIM CBOMCTBOM ILIa3MaTHYECKOl MEMOpaHbI SBISETCS
1). ITosHas MPOHUIIAEMOCTb
2). U36uparenbHasi NPOHUIIAEMOCTb
3). IlonHast HEMPOHULIAEMOCTH
4). N36uparenbHas MOTyIPOHUIIAEMOCTh
6. BHyTpeHH:s noy)KuaKas cpejia KIETKH - 3TO
1). Hykneonnazma
2). Hurockener
3). Bakyonb
4). I{uTomnnazma
7. B pubocomMax B OTJIMYKE OT JIU30COM IPOUCXOAUT
1). Cunte3 yrneBoaoB
2). OxucieHre HyKIEUHOBBIX KUCIIOT
2) Cunre3 GenKoB
4). CuHTE3 JTUTIUIOB U YTJICBOJIOB
8. I'1aBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SI7pa SIBISAETCS
1). XpomocoMbl
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2). S npeimku
3). PuGocomsl
4). Hykneorazma
9. MUTOXOHIPUH B KJIETKE BBIMOIHIIOT (PYHKIIHUIO
1). Okucnenust OpraHu4eCcKUX BELIECTB 10 HEOPraHUYECKUX
2). XpaHeHus U Nepeaadn HacaeACTBEHHON HH(OpMaIuu
3). TpancnopTa OpraHM4eCKUX U HEOPraHMYECKUX BEIIECTB
4). O6pa3zoBaHus OPraHUYECKUX BEIIECTB U3 HEOPTraHUUECKUX C UCIIOJIb30BAHHUEM CBETa
10. Otnuume XUBOTHOM KIIETKU OT PACTUTEIbHON 3aKIIFOYAETCs B
1 )Hannuue kaeTouHol 000JI0YKH U3 TIEIUTIOJIO3bI
2)Hanuuue B nuToOmIa3Me KJIETOYHOrO LIEHTpa
3)Hannuue mmactun
4)Hanuuue BakyoJield, 3a110JIHEHHBIX KJIETOYHBIM COKOM

IIpumepHoe TectupoBanne Ne3 Ha TeMy «TkaHu pacTeHuil ¥ KUBOTHBIX»:

1. Onopy opranam pacTeHus NpUAAET TKaHb

1) ocHoBHas

2) npoBoasIas

3) MexaHu4ecKas

4) obpazoBarenbHas

2. Bonau paCTBOpéHHHe B HEH MUHCPAJIbHBIC BCHICCTBA MICPCABUT'AIOTCA B PACTCHUH I10
TKaHH

1) noxpoBHOI

2) npoBosIeit

3) MexaHUYEeCKOH

4) obpazoBaTenbHOI

3. O6pa3OBaHI/I€ MUTATCIIbHBIX BEIICCTB B PACTCHUHU MMPOUCXOAUT B KIICTKAX TKAaHU

1) noxpoBHOI

2) npoBosIeit
3) MexaHUYEeCKOH
4) OCHOBHOM

4. HOBerHOCTB TCJIa JKUBOTHBIX ITOKPBIBACT TKAHb

1) HepBHad

2) MbllLIEYHAS

3) snuTenuanbHas
4) coequHUTENBHAS

5. Koctu ckenera B OpTraHnu3ME )KUBOTHBIX 06pa3yeT TKaHb

1) HepBHad

2) MbllLIEYHAS

3) snuTenuanbHas
4) coequHUTETbHAS

6. [IpoBenenue Bo30y:x1€HUSI B OpraHU3ME KUBOTHOTO MTPOUCXOIUT B KJIETKaX TKaHU

1) HepBHOI
2) MBIIIEYHON
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3) snuTenuanbHON
4) coeTMHUTETHLHON

7. OOpa3oBarenpHasi TKaHb KOPHS PacTeHUS, N300paXEHHAS Ha PHUCYHKE, 00eCIIeUnBaeT

1) onopy opranos

2) nuTaHue pacTeHUs

3) nepenBUKEHUE BELLIECTB
4) poct pacreHus

8. HepBHLIe KIJICTKH, I/I306pa)KéHHLIe Ha PUCYHKEC, ABJIAIOTCS COCTaBHOM YaCThIO OopraHusma

1) rpuba

2) 6axTepun
3) pactenus
4) )KUBOTHOTO

9. BepHbl 111 creyrolye yTBepKIeHHs?

A. IlokpOBHBIE KIETKH SMUTEINAIBHON TKaHHU )KUBOTHOTO IJIOTHO MPUJIETAIOT JIPYT K APYTY.
b. 'majgkue MBIIIIBI 3)KUBOTHOTO MPECTABISIOT COO0W COSTMHUTENIBHYIO TKAHb.

1) BepHO TONIBKO A

2) BepHO TOJBKO b

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

10. BeiGepuTe TpH BEPHBIX YTBEPIKICHHUS.
[ToxpoBHbIE TKAHU PACTEHMSI YUaCTBYIOT B

1) 3amuTe OpraHoB OT MOBPEXKIECHUIN

2) ucnapeHuu BOJIbl

3) TpaHCIIOpTE OpPraHUYECKHX BEIIECTB MO CTEOII0

4) 00pa3oBaHWU OPTaHUYECKUX BEIIECTB

5) mpoBeeHNN MUHEPAILHBIX BEIIECTB BHYTPH JHCTHEB
6) Ta3000MeHe MEXly paCTEHHUEM U OKpYXKaroliel cpenoit

IIpumepHoe TectupoBanue Ne4 Ha TeMmy «BereraTuBHbIe U reHepaTUBHbIE OPTaHbI
pacTeHuii»:

13



1. KynbTypHblE pacTeHUS:
A) pa3BuBaroTcs 0€3 MOMOIIHN YeJI0OBEKa
b) BeIpanuBatoTcs 4eI0BEKOM
B) paccenstirorcst 6€3 oMoy yeinoBeka
') BbIBEZICHBI UETTOBEKOM
J1) Bce OTBETHI BEPHBI
2. IImox MaTuHBI HA3BIBAIOT:
A) KOCTsIHKa
b) MHOTOKOCTSIHKA
B) 3epHoBKka
1) srona
3.K BereraTBHBIM OpraHam OTHOCSTCS:
A) KOpeHb
b) cems
B) uBetox
I') mon
J1) Bce OTBETHI BEPHBI
4.Cems cOCTOMUT:
A) U3 KOXKYpbI M d3HIOCIIEpMa
b) 3apossima u sHg0CIIEpMa
B) 13 K0KypHl, 3apoIbIlIa U SHI0CTIEPMA
') HeT nmpaBUIBHOTO OTBETA
J1) Bce OTBETHI BEPHBI
5.CemeHa OJTHOIONBHBIX, KaK M JIBYIOJIbHBIX PACTEHUM, COIEPIKaT:
A) oIHY CEeMSI0TI0
b) nBe cemsmonu
B) 3apoapim
I') a0
D) 6,
6. Cte0enb pacTeHMs! BBIIOIHSET CleAyIoIne QYHKINNU:
A) 3amacaeTt nuTaTeNbHbIE BEIeCTBA
B) BBIHOCUT JIUCTBSI K CBETY
B) coennHsIeT KOPEHD U TUCTHS
I') Bce 0TBETHI BEPHBI
J1) HeT npaBUILHOTO OTBETA
7. Cte0enb, 0OBUBAIOIIMIACS BOKPYT ONOPHI, HA3bIBACTCA:
A) BpIOIIHICS
b) nennstomuiics
B) nonzyunii
I') npsimocTostunit
T0) a8
8. Kopens, pacTymuii ot cTe6isi WK JIMCTa, HA3bIBAETCS:
A) GOKOBBIM
b) mpunarounsim
B) rnaBHBIM
I') 3apoaplieBbIM
T0) a8
9. KopHu HapacTarot:
A) ocHOBaHHEM
b) cpenneit yacTeio
B) Bepxymikoii
I') KOpHEBBIM YEXJIMKOM
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/1) Bce OTBETHI BEPHBI
10. MoukoBaTasi KOpHEBas CUCTEMa XapaKTEPU3YETCS:
A) He BBIPaKEHHOCTbIO IJIaBHOTO KOPHS
b) Hanmunem HECKOJIBKUX TJIaBHBIX KOpHEH
B) xopor1io pa3BUThIME PUAATOYHBEIMI  OOKOBBIMU KOPHSIMH
') He BBIPQXKEHHOCTBHIO TJIABHOTO KOPHS ¥ XOPOIIO Pa3BUTHIMU MPUIATOYHBIMU KOPHSIMH
) B,r
11. YTo 13 nepeyncieHHOro OTHOCUTCS K KOpHeIioaam?
A) Penuc
b) barar
B) ToruaamOyp
I') Crekiia
1) Cenbpaepeit
E) Typuenc
X) Kaprodens
12. K 1ucTOBBIM OBOIIIAM OTHOCSIT
A) Ilerpymika
b) Ykpon
B) lllnunar
I') ba3zunuk
13. UTO U3 NepeynciIeHHOro He SBJIIETCS BUJOU3MEHEHUEM CTeOs1?
A) Knny6enn kaprodens
b) JlykoBuna y pem4aroro jyka
B) KopHerioasl MOpkoBH
I') JlykoBuuKka yecHOKa

IIpumepHoe TecTupoBanue NeS Ha TeMy «Oco0eHHOCTH CTPOEHHS KUBOTHBIX»:
1. C yBenuueHueMm NpoaoKUTENBHOCTH XPaHEHUsI BO3IyIIIHAS KaMepa U1l
A) yBennuuBaercs
b) ymenbiaercs
B) He uamensiercs B pazmepax

2. Omnpenenute CUCTEMY BHYTPEHHUX OPraHOB PhIObI, H300paKEHHYIO HAa PUCYHKE

1) nprxaTeapHast

2) KpOBEHOCHas

3) nuieBapuTenbHas
4) HepBHas

3. B Tene no3BOHOYHOIO JKUBOTHOI'O CKEJIET M PUKPEIUIEHHBIE K HEMY MBIIIIBI COCTABISIOT
CUCTEMY

1) HEpBHYIO

2) ONOPHO-ABUTATEIIbHYIO
3) SHIIOKPUHHYIO

4) KPOBEHOCHYIO
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4. CucreMa OpraHoB pa3MHOKEHUS )KUBOTHBIX BKIIOYAET

1) mouku

2) cepaie

3) KHIIIEYHUK

4) MOJOBBIE KEIE3bI

5. CenbJib OTHOCAT K .... pbi0am
1) KOCTHO-XPAIIEBBIM

2) KOCTUCTBIM

3) 1BOSIKOBIILIAIIM

4) kucrenepsM

6.51iina, KakKuX BUIOB CEIbCKOX03SICTBEHHOM NTUIBI HE UCIIOIB3YIOT B TUTAHUH?
1) ytku

2) Kypbl

3) rycu

4) nepenensl

7. Kakoli oprat ecTb TOJIbKO Y OOJIBIIMHCTBA KOCTHBIX PbIO?
DIToukn

2)Xopaa

3) XKabpsl

4) [1naBaTenbHbII My3bIpb

8. YkaxuTe, Kakue BUIbI OTHOCITCSA K KOCTHBIM PbIOaM
A) cemra

b) xera

B) akyna

I') cenpan

Jomamnee 3axanne Nel mo teme: «AHATOMHUS CBIPbSI PACTUTEIBHOIO MPOUCXOXKIACHUS U
UCTIOJIb30BaHUE €r0 B PA3JIMUHBIX OTPACIISAX POMBIIUIEHHOCTH

Heob6xonuMo BbeIOpaTh J1H000€ CHIPhE PACTUTEIHHOTO MPOUCXOXKIEHUS W HaAIUCATh
paboTy cienyroero NpUMEpHOro CoepKaHuUA:

BBEJIEHUE

1. OBIAA XAPAKTEPUCTUKA CBIPbA
1.1 Knaccuduxarms

1.2 OcobGeHHOCTH CTPOESHHUS

1.3 XuMu4ecKuil cCocTaB ChIPbs

2. UCIIOJIbB3OBAHUE CBIPHA B PA3JIMUYHLIX OTPACJIAX ITPOMBILIJIEHHOCTH
2.1 B MenunnHe

2.2 B KOCMETOJIOTUH

2.3. B MEXOBOW NMPOMBIIIJIEHHOCTH

2.4. 00yBHOI IPOMBIIIUIEHHOCTH

3. UICITOJIb3OBAHME CHIPHS B [TUILEBO ITPOMBIILIJIEHHOCTU
3.1 B prIOHO#

3.2 KOHCEpBHOMU

3.3 B 00IIIECTBEHHOM MMUTAaHUU
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JlomamHee 3axanue Ne2 mo Teme: «AHATOMHS ChIpbs JKUBOTHOI'O IPOUCXOXACHUSA U
UCIIOJIb30BAaHUE €r0 B PA3JIMUHBIX OTPACIIAX POMBIIUIEHHOCTH
Heo6xoaumo BBIOpaTh M1000€ CHIPbE KUBOTHOTO MPOMCXOXKACHUS M HAaNHUCaTh paboTy
COIVIACHO CJIEAYIOLIEr0 IPUMEPHOTO COAEPIKAHUS:
BBE/IEHME
1. OBIAS XAPAKTEPUCTUKA CBIPbA
1.1 Knaccudukanus
1.2 OcobGeHHOCTH CTPOCHHS
1.3 XxuMu4eckuil cocTaB ChIpbs

2. UCIIOJIb3OBAHUE CbIPbHA B PA3JIMYHBIX OTPACJIAX [TPOMBINIVIEHHOCTHU
2.1 B Menunuue

2.2 B KOCMETOJIOTUU

2.3. B MEXOBOU MPOMBIILICHHOCTH

2.4. 00yBHOH MPOMBINIUICHHOCTH

3. UCIIOJIbB3OBAHUME ChIPbHS B HI/IH.[EBOI71 [TPOMBIIIIJIEHHOCTU
3.1 B prIOHO#

3.2 KOHCepBHOM

3.3 B 00LIECTBEHHOM ITUTAHUUA

KoHnTpoabHbIe BOonpochl
. XMMMYECKUH COCTAB PACTUTEIILHOM KIIETKH.
. IImacTuner.
. Opranenibl KJIETOK pacTeHUH.
. I3MeHeHNns KJIIETOUHOM CTEHKH CO BPEMEHEM.
. XMMHYECKUH COCTAB KJIETOYHOTO COKa.
. OnumuTe GopMbl 3aracaHus MUTATENbHBIX BEIIECTB B PACTUTEILHON KIIETKE.
. [JaiiTe onpeneneHne NOHATUIO TKAHM.
. HazoBute kinaccudukaiiio pacTUTEIbHBIX TKaHEH.
10. Kakue ¢pyHKIIUU BBIOJIHAIOT TOKPOBHBIE TKaHU? Kakas cylecTByeT Kiaccupukanus
IIOKPOBHBIX TKaHEN?
11. Kakue ¢pyHKIIUYU BBIOJHAIOT TKAHU PACTEHUN?
Ilepeuncnnre BereTaTuBHbBIE U FEHEPATUBHBIE OpraHbl PACTEHUM.
12. HazoBuTte (hyHKIIMU TpeX BEr€TaTUBHBIX U TPEX I'€HEPAaTUBHBIX OPraHOB PACTEHUH.
13. Ha3oBuTe BU/IbI KOPHEBBIX CHCTEM.
14. B kakux 30Hax MoOeroB ¥ KOPHEIIOA0B 3aMacaloTCsl MUTATENIbHbIE BEellecTBa?
15. Ilepeuncnure TKaHu aucra’?
16. IIpo10BOJILCTBEHHOE 3HAUEHUE JINCTHEB PACTEHUH.
17. Ha3oBuTE CXOJACTBA B CTPOCHUHU CTEOIIS M KOPHSI.
18.Yto Takoe muoxn?
19. IIpuBeuTe mprMepHl BET€TaTUBHBIX U T€HEPAaTUBHBIX OBOLICH.
20. OcoOeHHOCTH CTPOCHHUSI KIIETKH KUBOTHBIX.
21. Kakye TKaHM )XMBOTHBIX HUMEIOT HAaUBBICIIIEE ITUILEBOE 3HAYCHHUE.
22. JlaiiTe onpeneneHue MOHATHIO ckeneT. KakoBel ero GpyHkumun?
23. Tumnsl kocTel o popme B CBS3U C UX PYHKIIHEH.
24. CTpoeHue IbIXaTeNbHOIO anmnapara y >KMBOTHBIX.
25. CTpoeHue OPraHoB MUIIEBAPECHUS KUBOTHBIX.
26. CTpoeHue eYeH! KBaYHbIX )KUBOTHBIX.

O 00 1N DN K~ W
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU
a) [lnannpyemble pe3yabTaThl 00yUeHNsI H OLIEHOYHBIE CPeICTBA /Il IPOBEAeHHs POMEKYTOYHOMH ATTeCTAIlUN:

CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

ITK-5 cnoco0HOCTBHI0 MCIO/Ib30BAaTh B PAKTHYECKOH JAeATEeJbHOCTH CIelHaTu3NpPOBaHHbIe 3HAHNSA (PYHIaMEHTAIbHBIX pPa3faeoB (PU3UKH,
XMMHH, OHOXMMHHU, MATEMATUKH [1JIsl OCBOCHUS (PU3UYECKHX, XUMUYECKHX, OMOXUMUYECKHX, OMOTEXHOJOIrHYeCKUX, MUKPOOHOJIOIMYECKHUX,
TenJI0(pu3n4ecKHUX NMPOLeccoB, MPOMCXOASAIIUX NPH NPOU3BOACTBE NPOAYKTOB IUTAHUS U3 PACTUTEJBHOIO ChIPbS

3HaTh

- OCHOBBI BHEIIIHETO U BHYTPEHHETO CTPOCHHUS OPraHOB
MUIIEBBIX PACTEHUN U CENBCKOXO3AMCTBEHHBIX KUBOTHBIX, HX
TKaHEeH U KJIeTOK;

- ICTIOJIb30BaHNE OPTaHOB PACTEHUI M JKUBOTHBIX B KaueCTBE
CBIPBA JUISI MUIIEBOI MPOMBIIIUIEHHOCTH.

- (haxropsl, hopMupyIOLIHE TOTPEOUTENBCKHE CBOWCTBA
MHUIIEBOTO CHIPBS;

- TeXHOJIOTUH I1epepabOTKH MHUIEBOTO CHIPbS.

- I3MEHEHHS, KOTOPbIe MOTYT IIPOUCXOANTH NPH NepepaboTke,
TPaHCIOPTHPOBAHUU U XPAHEHHUHU MUILEBOTO CHIPBS.

IlepeueHb TeopeTHYECKUX BOMPOCOB K IK3aMEHY:

1 Cocras opranusma. [lonsTue 06 opraHe, anmnapare 1 CHCTEME OPraHOB.

2 Knaccudukaiys TkaHeil )XUBOTHOTO OpraHnu3Ma.

3 Oprassl pa3MHOXXEHHUSI PACTCHUI, UX CTPOCHUE M MCIIOJIb30BAaHUE B KaYECTBE IMUIIECBOIO
CBIPBSL.

4 OcHOBHBIC TKaHH Msca. XapaKTePUCTHKA U KIACCU(PHUKALINS MBIIICYHON TKaHU.

5 XapakTepucTrka U MHMIEBas IEHHOCTH XKUPOBOI TKaHU.

6 XapakTepuCTHKA U MHIIEBas IECHHOCTb COCAMHUTEIFHON TKaHH.

7 3aKOHOMEPHOCTH CTPOCHHS OPTaHOB OIOPHOW CHCTEMBI, UX UCIIONF30BAaHHE B IMUIICBOM
MIPOMBIIIICHHOCTH.

8 Bwubl CBS30K U XPSIICH, HX CBOWCTBA K MECTOIOJIOKEHUE.

9 CrpoeHue, BUABI, XUMHUYECKUNA COCTAB KOCTCH;, OTIMYHE KOCTEH MOJIOIBIX M CTapbIX
JKUBOTHBIX.

10 enmenue ckenera Ha oTAeabl. OCHOBHEBIE 00IaCTH TENIa YKUBOTHOTO.

11 Ctpoenue, BumioBble 0COOCHHOCTH MIEHHBIX TO3BOHKOB MIIEKOIIMTAIOIINX.
12 Ctpoenue, BHIOBBIE OCOOCHHOCTH  TPYOHBIX W MOSICHUYHBIX
MJICKOTTUTAOIITHX.

13 Crpoenue, BHIOBBIE OCOOEHHOCTH KOCTEH MOSICOB TpyJHON M Ta30BOW KOHEYHOCTEH
MJICKOTUTAIOILIUX.

14 CocraB MBIIIEYHOH CUCTEMBI, e€ MOP(HOPYHKITHOHATIFHAS XapaKTEPUCTHKA.

15 Bwuubl Mbimi mo ¢hopMe, Mo QYHKIMH, KX CTPOSHHE, ITHIICBast ICHHOCTb.

16 M3MeHeHHE CTPYKTYpPHI MBIIII B CBSI3M C BO3PAcTOM, IMOJ BJIMSHHACM KOPMIICHHS H
JIBUTATEIILHOW aKTUBHOCTH.

17 CtpoeHue KOXH, UCTIOJIE30BaHHUE €€ B JETKOM MPOMBIIIICHHOCTH.

18 Bwuabl BOJIOC, UX HCIIOJIB30BAHUE B JIETKOH ITPOMBIIIUICHHOCTH.

19 Crpoenue u BHIOBBIC OCOOCHHOCTH MOJIOYHOM JKeJIe3bl, (PYHKIIUS MOJOYHOM JKEIe3bl, €¢
HCTOJIF30BAaHUE B JETKOH MTPOMBIIIIICHHOCTH.

IIO3BOHKOB




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Mnanupyemblie pe3yabTaThl O0yUeHUS

OueHouHble CpeCTBA

20 3aKOHOMEpPHOCTH CTPOCHHUS TPyOUYaThIX OpPraHOB, WX HCIIOJIH30BAHWE B IHIICBOMH
TIPOMBIIIICHHOCTH.

21 3aKOHOMEpPHOCTH CTPOCHHUS IMAPSHXMMATO3HBIX OPTaHOB, HX MCIOJIB30BAaHHE B MHIICBOI
TIPOMBIIIICHHOCTH.

22 Knaccudukanus v MUIIEeBas EHHOCTh CYOTPOTYKTOB.

23 XapaKkTepuCTHKa MOJIOKA Pa3HBIX BUIOB JKUBOTHBIX.

24 Mopdonornyeckuii coctaB MOJIOKa.

25 OcHOBHbIE BU/IbI YOOHHBIX JKMBOTHBIX. VX XapakTepucTHKa.

26 CtpoeHue cep/la, UCIOIb30BAHUE B MUIIEBOM MPOMBIILICHHOCTH.

27 CrpoeHne KpOBH W  KPOBETBOPHBIX OpIaHOB, HCIOJb30BAaHWE B  IHIIEBOU
TIPOMBIIICHHOCTH.

28 XapakTepHCTHKa SHIOKPHHHO-()EPMEHTHOTO CHIpbsi. lcmonmp3oBaHWe B MHIIEBOH H
JIETKON MPOMBIIUICHHOCTH.

29 Oco0eHHOCTH aHATOMHUH PHIO.

30 OcoOeHHOCTH aHATOMHYECKOT'0 CTPOCHUS KPOJIHKA.

31 OcobeHHOCTH aHATOMHUYECKOTO CTPOCHHUS TOMAIITHHUX MITHIL.

32 CrtpoeHue siiflia MTUIBL.

33 Crpoenue u knaccupuKanus OropHO-TPOGUUECKUX TKAHEH.

34 Crpoenne  pactutenbHOM  kieTkd.  OCOOGHHOCTH  CTPOCHHUSI  MApEHXHMHBIX,
NPO3EHXUMHBIX KIIETOK.

35 OcHOBHBIE pacTHUTENbHBIE TKaHU. XapaKTEPUCTHUKA MEPBUYHON 00pa30oBaTesIbHON TKaHH
(MepucTeMBI).

36 XapakTepHcTHKa HOKPOBHOM M MEXaHWYECKOW TKAaHH.

37 OCHOBHBIE 3JIEMEHTHI, IPOBOISIINX TKaHEH. Pa3iMuHbIe THITBI COCYANCTHIX ITyYKOB.

38 BereraruBHBIE OpraHbl PacTeHUI, UX CTPOEHHE, HCIIOJIb30BaHNE B KaueCTBE MHIIEBOTO
CBIPBSI.

39 Mopdomnorus un anaroMust KopHs. CTpoeHHe OCHOBHBIX KOPHEIUIO/IOB.

40 CrpoeHue KUBOTHOM KIIETKH.

41 AHaToMHYEeCKOE CTpPOEHHE CTEONII TPaBSHHUCTBIX OJHONONBHBIX M JBYIOJBHBIX
pacTeHui.

42 Mopdoosorust u anatomust iucta. OCHOBHBIE YaCTH JICTA 3JIaKOBBIX.

43 BoraHuueckas Kiaccu(UKalMs U CHCTEMaTHKA PACTEHHH.

44 Vicnonb3oBaHWE B KAUECTBE ITHIIIEBOIO CHIPBS Pa3JIMUHbBIX KJIACCOB XKMBOTHBIX.

45 Vcnonp3oBaHME B KQUECTBE MHUIIEBOTO CHIPhsI PA3JIMYHBIX KJIACCOB PACTEHUH.

46 Crpoenue cep/ia, HCIOJIb30BaHNE B UIIEBOH POMBIIIIIEHHOCTH.
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CTpyKTypHBIii

QJIEMCHT HnaHpreMLIe PE3YIbTAThI 06y‘-ICHI/I5I OI_IGHO‘-IHBIC cpeacTBa
KOMIICTCHI N

47 Mopdonorus u anatoMus rcta. OCHOBHBIEC YaCTH JINICTA 3TaKOBBIX.
48 Oco0eHHOCTH aHATOMUYECKOTO CTPOSHHS KPOJIHKA.
49 BoraHnveckas KiIacCU(pUKAIH U CHCTEMAaTHKa PaCTCHHN.
50 Crpoenne u QyHKIINHA MEXaHMYECKUX TKAHEH.
51 ®yHKnMM 1 0COOCHHOCTH CTPOSHUSI OCHOBHBIX TKaHEH.
52 Knaccudukanus npoBoasuux TkaHed. yHKINUM KCHieMbl (IpEeBECHHBI) H 0COOCHHOCTH
ee crpoenusi. KakoBbl GpyHkunu dhiioamsr (J1yoa).
53 ®yHknuu coeMHUTENBHBIX TKaHed. CBOMCTBA M NMHUIIEBOE 3HAUYCHHE COEIMHMTENBHBIX
BOJIOKOH.
54 CrpoeHne n nuieBoe 3HaYCHUE )KUPOBOH COCANHUTEIFHON TKaHH.
55 CrpoeHne XpsIeBOi TKaHH, € CBOMCTBA M (PyHKIMH B OpraHu3Me.
56 Crpoenne  pactutenbHOil  kineTkn.  OCOOEHHOCTH  CTPOCHHS — ITapCHXHMHBIX,
MIPO3CHXUMHBIX KJICTOK.
57 XapakTepHCTHKa U ITUIIEBAst IECHHOCTH )KUPOBOH TKaHH.
58 BereraTuBHBIE OpraHbl PACTCHHU, X CTPOEHHE, HCIOIb30BaHUE B KA4ECTBE IHIIEBOTO
CBIPBSI.
59 3akOHOMEpPHOCTH CTPOEHHS OPraHOB OIOPHOW CHCTEMBI, UX MCIOJIb30BaHUE B MHUIIEBON
HPOMBIIIJICHHOCTH.
60 Oprassl pasMHOXeHUs pacTeHuil. X cTpoeHue, NCMob30BaHHE B KauecTBE MHUIIEBOTO
CBIPBSI.

- OPMEHTHPOBATKCA B Tonorpaduu obiactelt Tena .

Pa3IUYHBIX )KUBOTHBIX M OPTraHOB PACTEHHIA; 3anaum:

- IPOBOAMTH I/IHQHTI/I(bHKaHI/I}O 1 OLIEHKY Ka4ecTBa IHIICBOTO 1. PaCCMOTpI/ITe KOJUICKIHUIO TIJI0OJ0B Ha PUCYHKE 1. OHpe)]eJ'H/ITe, KaKnumM

YMern ChIpbS U BBIPa6aTHBaeMHX U3 HETO IIPOJAOBOJIbCTBCHHBIX paCTCHUAM OHH HNPHUHAMIC)KAT, W IMOCICAOBATCIBHO PA3ACIUTC HUX HaA: a)

TOBApOB,
- IPaBUJIBHO OLEHUTH U CIPOTHO3UPOBATH CTOMKOCTH CBHIPbS
P XpaHEHUH.

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

3JIEMEHT [Mnanupyemblie pe3yabTaThl O0yUeHUS OueHouHbIE CPEACTBA
KOMIICTCHII U
R
A\
@
v\
r \‘
15
Pucynok 1
2. Onpepennte, y KakuWx PacTeHUA NULLEBbIM CbipbeM ABAAETCA JINCT, KOPEeHb,
ctebenb, NN0A, LBETOK:
A) Tomar b) wnuHat B) usetHas KanycTa ') cnap:ka [1) MOpKoBb
3) Cootrecute Bup cybdnpoaykroB KPC ¢ kaTeropueii k KoTopoii oH oTHOCHTCS: |
kareropus, [l kareropus; A) s361k b) ronosa B) musep I') moukn
3anaum u3 npodeccuoHaNIbHOI cdepbl:
- HaBBIKAMH MCCJICAOBAHNS MUILIEBOTO CHIPhsI, OCHOBAHHBIX Ha
1. ITo mpeacTaBIeHHBIM XapaKTEPUCTHKAM, TIOJTyYEHHBIM ITPH OBOCKOIIMPOBAHUH SHIL,
3HaHUH UX aHATOMUH, N o
OIIPEAEINTE, K KaKOI KaTeTOPHU OTHOCAT SIHIIO:
- MUKPOCKOITMYECKHM METOJIOM HCCIIEJOBAHMS N
- COCTOSTHHME BO3AYIITHOM KaMephl M e BBICOTA: HETOIBI)KHAs, BBICOTa He Ooiiee 4 MM
MPOJIOBOJILCTBEHHBIX TOBAPOB, . o
o . - EJITOK: MIPOYHBIH, €/1Ba BUAUMBII, HO KOHTYpBI HE BHHBI, 3aHUMAET LIEHTPAIbHOE
- HaiiTH U3MEHEHUsI HECBOWCTBEHHBIE CHIPBIO U ONPECIUTh
Brnaners MIOJIOKEHNE U HE TIepeMeIaeTCs.

(hanpcuuKanyo MPoAyKTa, a TAKXKE MPOBECTH KAYECTBEHHYIO
JKCIEPTU3y TOBapa,

- HaBBIKAMH OTIPE/ICTICHNS ONTUMANIBHBIX YCIOBHUH
TPAHCIIOPTUPOBAHMS U XPAHEHHUS IHUILEBOTO CHIPHS,
OCHOBaHHBIMH Ha 3HAHUH UX aHATOMHU.

- GEJIOK: TIJIOTHBIH, CBETJIBIH, TPO3PAYHBIM.

2. IIpu uccnenoBaHNN METOIOM MHUKPOCKOIIMPOBAHUS 00pa3IioB Kpaxmaiia ObITH MMOJTy4eHBI
CIICAYIOIINE 3HAUYCHUS pa3MepPOB 3epeH Kpaxmaina, mukpos: 1- 110, 2-55, 3-35, 4-10.
Omnpenenure, K KAKOMY BUJIy Kpaxmaia OTHOCST JJaHHbIE 00pas3Iibl.

3. Cpemu mpeIoKeHHBIX 00pa3IoB TPHOOB (PUCYHOK 2) ONPEACTHUTh CheTOOHBIC BUIBL:
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CrpyKTypHBIT
JJIEMEHT
KOMIIETCHIINH

[Tnanupyembie pe3yabTaThl O0ydeHUS

OueHouHble CpeCTBA

Pucynok

4. N3y4nTh mpeAcTaBICHHBIC 00pa3nbl KapTo(erns U P MOMOIIN OPTraHOJIENITHIECKUX U
(PU3MKO-XHMMUYECKUX METO/IOB ONPEIEINTh 00pa3iibl C 3a00I€BAaHUAMH U MIOBPEKACHHUSIMHU.
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0) Ilopsinox nmpoBeaeHMsI MPOMEKYTOYHON aTTeCTAllMU, NMOKA3aTeJH H KPUTePUH
OLlCHUBAHHA:

IIpomexyTouHas arrecTalys N0 JUCHUILUIMHE «AHATOMUS MUIIEBOTO CHIPbS» BKJIIOYAET
KOJIJIOKBUYMBI, TECTUPOBAHUE, IO3BOJISIIONIEE OLEHUTh YPOBEHb YCBOCHMs OOYYarOLUIMMHUCS
3HaHUH, 7a00paTOpHbIE W JOMAIIHUE 3a/IaHUS, BBISBISIONME CTENEHb C(HOPMUPOBAHHOCTU
YMEHUH U BIaJIeHU, IPOBOIUTCS B (hOopMe IK3aMeHa.

MeToanyeckue peKOMeHAALMH /sl IOATOTOBKH K IK3aMeHY:

DK3aMeH SBISETCS HEOTHEMIIEMON YacThI0 YUeOHOT0 Ipoliecca U MPU3BaH 3aKPenuTh U
YIOPSAOYUTH 3HAHHS 00Y4arOIIerocs, MOJyYeHHBIC Ha 3aHATUSAX U CAMOCTOSITENIBHO.

Cnmaum 9SK3amMeHa mpeAmecTByer pabora oOywaromerocss Ha  JIEKIIMOHHBIX,
7a00paTOpHBIX M TMPAKTUYECKUX 3aHATUSAX M CAMOCTOSTENbHas paboTa MO H3YYCHHIO
MpeaMeTa U MOArOTOBKH JIOMAITHUX 3aJaHUi.

[ToaroToBka K 3K3aMeHy OCYILECTBIIETCS HA OCHOBAHMHM METOJUYECKUX PEKOMEHAAIUI
0 JUCUUIUIMHE M CIHCKa BOMPOCOB M3Y4aeMOW UCHHUIUIMHBI, KOHCIIEKTOB JICKIIUH,
y4eOHUKOB U Y4eOHBIX TOCOOHIA, HAYYHBIX CTaTel, MHGOPMAIIUU Cpebl UHTEPHET.

DK3aMeH MPOBOJUTCA MO OMJIeTaM, OXBAaTHIBAIOIIMM BECh MpoOiaeHHBIA MaTepual. [lo
OKOHYAHUHU OTBETa SK3aMEHATOp MOXET 3aJaTh oOydarolemMycs IONOJHUTENbHbIE U
YTOYHSIONINE BONPOCHl. Ha TMOATrOTOBKY K OTBETY MO BOmpocaMm Owuiera o0ydaromemycs
naetcst 30 MUHYT ¢ MOMEHTA TOJIyUYeHUsI UM OuseTa.

Pesynbrarhl 5k3aMeHa OOBSABISIFOTCS 00ydaromeMycst 1Mociie OKOHYaHUSI OTBETa B JICHb
CIauH.

Kpurepuu onenku:

— Ha OIICHKY «OTJIUYHO» — 00y4JaloIIUiCs TOMKEH MOKa3aTh BHICOKUI yPOBEHb 3HAHUMN
HE TOJIBKO Ha YypPOBHE BOCIPOU3BEICHUS W OOBSICHCHHWS WHPOpMAIMU, HO U
MHTEJJIEKTyadbHbIe HABBIKU PEIIeHUs TPOoOJieM U 3ajay, HaX0K/ICHUSI YHUKAIbHBIX OTBETOB K
npoOJieMaM, OIICHKH W BBIHECEHUSI KPUTUUECKUX CYXKICHUI;

— Ha OIICHKY «XOpOIIo» — OOydaloluics JOJDKEH MOoKa3aTh 3HAHWS HE TOJBKO Ha
YPOBHE BOCIIPOM3BENICHUS U OOBsICHEHUS WH(GOPMAIMU, HO U WHTEJUICKTyaJbHbIE HaBBIKU
pelieHus mpooiieM U 3ajad, HaXOKJIEHUS! YHUKAIBHBIX OTBETOB K IIpodieMam;

— Ha OLIEHKY «YAOBJIETBOPUTEJIbHO» — OOyyalolUics JODKEH IMO0Ka3aTh 3HAHWS Ha
YpOBHE BOCHPOM3BENEHUS U OOBSCHEHUS WH(POPMAIUN, HHTEIUICKTYaIbHbIE HaBBIKU
pelieHus MpoCThIX 3a7a4;

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» — OOYUaIOIUICS HE MOXET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOM3BEACHHS U OOBACHEHHS WHGOpPMAIMK, HE MOXET IOoKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS IPOCTHIX 3a/1a4.

8 YueOHO-MeTOoAN4YeCKOe U HH(OPMAIIHOHHOE o0eclieyeHne TUCIHIIHHbI

a) Ocnognas numepamypa:

1. Mopdonorust MscO NPOMBIIUIEHHBIX XHBOTHBIX (QHATOMHUS M TUCTOJIOTHS)
yueOHnk / M.B. Cupopopa, B.II. ITanoB, A.D. Cemak [u ap.] ; mox o6mi. pea. 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 oGparteHus:
30.09.2020). — Pexwum qocTyma: 1mo moAnucKe.

2. I'ynenkoBa, M. A. Amnatomusi pacrenuii. Yacte 1. Kierka. Tkanm: YueOHOe
nocob6ue / ['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
(mara oopamenus: 30.09.2020). — Pexxum gocTyma: 1mo moanmcKe.

0) /lononnumenvnan tumepamypa:

1Bbuonorus : yueOHUK M MPAKTUKYM IS IpUKiIagHoro OakanaBpuara / B. H. Speirun



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

[ np.]; mox penmakmueit B. H. fpeiruna. — 2-¢ usn. — Mocksa : M3natensctBo HOpaiit,
2019. — 378 c¢. — (bakanagp. IIpuxmanuoit kypc). — ISBN 978-5-534-07129-0. — Tekcr :
anektpoHHbii  // DOBC IOpaiit [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., aopad. u A0 -
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. Dkcrneptuza peid ceBepHBIX BHJIOB. KadecTBo m 6e30macHOCTH :
yueOHuKk / A. A. T'nenos, O. A. Ps3anoBa, B. M. Tlo3HskoBckuil ; moja oOIiei penakuuei B.
M. TlosuskoBckoro. — Cankt-IletepOypr : Jlans, 2018. — 436 c. — ISBN 978-5-8114-
3242-4. — TexcT : 3nekTpoHHblii // Jlanp : 3nekTpoHHO-OMOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/110905 (mata obpamienus: 30.09.2020). — Pexxum moctyma: ajist
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. Wsmectmst By3oB. IlmmeBas 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 PadOT
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 JIOTHHY U MApPOJIIO.

2. HanumonaneHas wuHQOpManMoHHO-aHAIUTHYECKass cucremMa — Poccuiickuit
uHnekc Haywnoro tmrupoBanus (PUHL]) - URL: https://elibrary.ru/project risc.asp
pErucTpanys 1o JOTUHY U MapoIIko.

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

4. HNudpopmanmonnas cucremMa - EnuHOe OKHO JnocTyma K HMH(DOPMAIMOHHBIM
pecypcam URL: http://window.edu.ru/ , cBoG0gHBIH TOCTYII.

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

[IporpammMHoe obecrieueHme

Haumenosanune [10 Ne norosopa Cpok eliCTBUS JTUIICH3UH
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo

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-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTopun

Y4eOHble ayaUTOpPUM JJIs IPOBEACHUS
3aHATUH JEKIMOHHOIO TUIIA

MynbTUMeTUHBIC cpencTa XpaHCHHS,
nepefayd M OPEACTABICHUS  y4eOHOU
nHpopmauu

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

Jlocka, 3akoHOjaTelbHas, HOPMAaTUBHAs1 U
TexHudeckas gokymenranus, ®OCeI, yueOHo-
MCTOANYCCKAA JOKYMCHTALUs

Y4eOHbIC ayAUTOPHH IS TPOBEICHUS
J1a00paTOPHBIX padOT

OO0opynoBaHue 17151 BBINOTHEHHUS Ta00PaTOPHBIX
paboT, XUMHUYECKast IOCY/1a, PEAKTHUBBI.
Harnsigaele wmatepuanbl:  TaOJHIBI, CXEMBI,
IJTAKaThI.

IToMemmenust mj1g caMOCTOSTEILHONU
paboThl 00yJarOIIUXCS

[TepcoHanbHbIE KOMIBIOTEPHI € MakeToM MS
Office, Beixogom B MHTEpHET U ¢ OCTYIIOM B
AIIEKTPOHHYIO UH()OpPMAIIMOHHO-
00pa30BaTENIFHYIO Cpe/ly YHUBEPCUTETA

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

Crennaxku Ui XpaHeHHs] y4eOHO-HarJIsaHbIX
nocoouit u yu4e0HO-MEeTOINYECKOM
JIOKYMEHTalluU
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IIpunosxenne 1
MeTtoanyeckue yKa3aHusi JUIsl BbINOJIHEHUSI IPAKTHYECKUX padoT

IIpakTnyeckas padora Nel
Tema: U3ydenue ocodeHHOCTEl MOP(]OJIOrH4ecKoro cocraBa H CTPOeHHs KJIETOK
PACTUTEJIBLHOIO MUILEBOTO0 ChIPbS
Heab: O3HAKOMHUTBCS ¢ PACTUTEIbHOM KJIETKOH ee OpraHe/uIaMu

MeTtoanyeckune ykasanus. XMMUYECKUN COCTAB PACTUTEIBHOMN KIIETKHU.

B cpennem moast u oBoiu coaepxat 80-90% Boabl u 10-20% cyxux BeIlIecTB.

Boga BXoIuT B cOCTaB KJIETOYHOTO COKA, IPHU BBHICYIIMBAHUM IUIOJOB OHA YAAJISIETCS.
Ecnu xneTku 1iooB 1 oBoIiei coxepxar 5-7% Bobl, 3eneHbie — 2-3%, TO OHU yTPauynuBarOT
cBeXkecTh. Takum 00pa3oM, Ka4eCTBO IJIOJOOBOIIHBIX TOBAPOB CBS3aHO C HACHIIICHHOCTHIO
KJIETOK BOJOH — TYpPropHbIM JaBieHueM. Bopja, ynepkuBaemas TruApoduIbHBIMU
BemecTBamu (O€NKHM, JIMIHIBI, TEKTHHOBBIE BemiecTBa), cocraBimsier 1-15% ot obmero
KOJIMUECTBA BOJIbI U HA3BIBAETCS CBSI3AHHOM BOJIOM.

benku nnonoB M oBoLIEH — IMOJIHOIIEHHBIE (TOJBKO B OEIKax MOPKOBM HE XBaTaeT
tpunrodana). Conep:kaHue MX HEBEIHKO: B Kaptodene — 2%, B OBOIIHON ¢aconn — 4, B
3€JIEHOM TOpOIIKE — 5, B TUI0AaX MaciuHbl — 7 %.

benkoByto mpupony wumeroT (epMEeHTh, KOTOpbIE HUIPalOT BAXHYIO pOJb B
OMOXMMHMUYECKHUX MPOIIecCcaXx CO3PEBaHMs M JIO3PEBAHUS IUIOJOB U OBOIIEH, a TaKkKe MPU UX
nepepabotke. [Ipu xpaHenun ¢GpepMeHTH MOTYT paclleuisiTh O0enku. [IpoaykTsl ux pacnaga
(aMmMmak, CepoBOJOpPOJ, MEpKaNTaH) HWMEIOT HENpUATHBIN 3amax. DepMmMeHT amuiasza
KaTaqM3upyeT MpH HU3KOM TemIiepaTrype pacilelUIeHHe Kpaxmala J0 caxapoB, B Pe3ylbTaTe
KapTodens mpruodpeTaeT CIaKoBaThIi MPUBKYC.

W3 ppyrux a30THUCTBIX BEILIECTB HaMOONbIee BIMSHHE Ha KaueCTBO MPOAYKTOB
pPaCTUTEIBLHOTO MTPOUCXOXKICHUSI UMEIOT COJIM a30THOM KUCIOTHI — HUTparThl. [Ipu Xpanenun
MUIIEBOTO PACTUTENBHOTO CHIPhS W TPH YHNOTPEOIIEHWU YEIOBEKOM B IMHIINY, HUTPATHI
MPEBPAIIAOTCS B HUTPUTHI. HUTPUTBI CHOCOOHBI OJIOKMPOBATH TEPEHOC KHUCIOpPOaa U C
BTOPUYHBIMU aMUHAMH 00pa30BHIBATh KaHIIEPOT€HHbBIE COSAMHEHHS] — HUTPO3aMUHBI. B cBsi3n
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. ]I

[TpoayKTel pPacCTUTENBHOTO MPOMCXOXKACHUS SBISIOTCS OCHOBHBIMH HCTOYHHUKAMHU
VIJIEBOJOB JJIS YeJOBEKa. YTJIEBOJbI PACTEHUM TMPEJCTaBICHBI caxapamH, KpaxmalioM,
KJIETYATKOW M MEKTHHOBBIMH BEIIECTBAMHU.

HemnocpencTBeHHO M TpaKTUUYECKH TOJHOCTHIO YCBAMBAIOTCA caxapa. DTO B OCHOBHOM
¢dpyxTo3a (apOy3bl, cEMEUKOBbIE), caxapo3a (aOpUKOCHI, IEPCUKHU, CIUBBI, OaHaHBI), TIIOK03a
(SIro/1b1, BUILIHS, YEPEIIHS).

Kpaxman HakamiauBaeTcst B paCTeHHSIX B BUJIE 3aIIaCHOTO BelecTBa. Ero coaepkurcs B
6ananax 110 20 %, B siémokax — 110 2 %. bonbie Bcero kpaxmana coaepkar 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 KIIETOUHBIX CTEHOK, B KOXKHIIE IJ10/1a OOJIbIIE, YeM B MSKOTH.

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

Opranuydeckre KHCIOTHI WTPAOT BaXKHYIO POJib B (DOPMHUPOBAHMU BKyca OBOINEH U
mwionoB. B miogax kucnot Ooibie, yem B oBomax. Cojep:kaHue KUCIOT 3aBUCHT OT BHUJA,
copTa, CTENEHU 3PEJIOCTU II0J0B U oBolleil. Tak, B TuMoHax coaepkutcs 10 8% KHUCIIOT, B
TomMatax W masene — 1o 1-1,5%. S0modyHas KucimoTa COAEPKUTCS B CEMEYKOBBIX U
KOCTOYKOBBIX TIJIO/IaX, TOMATaxX; IUMOHHAS — B IIUTPYCOBBIX, KIIOKBE, CMOPOJIMHE; BUHHAS —
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B BuHOrpaze. lllaBeneBas KucnoTa umeercs B IaBesie, peBEHE, B HEOOIBIIOM KOJIUYECTBE B
arnegbCUHAX, BUIIHE; CAJIMIMIIOBAs KUCIOTa — B MAJIMHE, 3eMJITHUKE, BUIIHE; OCH30Has — B
KIIIOKBE.

IInogsl ¥ OBOIIM MOTYT COJEP)KaTh DPAa3HbIE KHUCIOTHI, IIPUYEM HX COCTAaB MOXKET
MEHSATHCS B XOZ€ CO3PEBAHMS U B JAIbHEUIIEM NIPU XPAHEHUH.

I'muko3uapl — 3TO CIIOKHBIE COEJUMHEHUS MOHOcaxapujaa (4alle TIUIFOKO3bI) CO
cnupTamu, (eHosaMu, KUCIOTaMu, anbaerugamu. OHHM NPUAAIOT TPOJOBOIHCTBEHHOMY
CBIPbIO PACTUTENILHOIO MPOMCXOXKAEHUS cleludUUecKuii apomMar M 4acTo XapaKTepHBIN
roppKoOBaThli BKyC. Tak, aMHUIIaquH COAEPKUTCS B CEMEHaX I'OPbKOIO MUHJAJS, CIIUB,
BUIIIHM, 070K, aiiBbl. [lpu Bo3nelicTBUM oOmpeneneHHbIX (EpPMEHTOB OH MOXET
IpeBpalaTbCcsi B CHHWIBHYIO KUCIOTY — cuibHeHmui sii. CojaHUH — S7J0BUTOE BELIECTBO,
colepkuTCs B Kaprodene, OakinaxaHax, He3penblx Tomarax. Ilpum mpopacranum u npu
JEICTBUM CBETa KOJUYECTBO €r0 BO3PACTAET, KOHLEHTPALU NPEBBIIIAET JOIMYCTUMYIO U OH
MOKET BbI3BaTh OTpaBieHue. KamcaunuMH TIIMKO3UZ, CONEp)KALUiiCsS B IUIOAAX JKIYy4ero
nepua, NpuaaeT ero MmiaojJaM OCTPhIM U Kryduuil BKyc. CHHUTPUH COAEPKUTCA B KOPHEBUIIAX
XpeHa M CEeMEeHaX TOpYMIbI, M IpH €ro Truapoiu3e oOpa3yeTcs TOpPUYMYHOE Maclo,
oOafaroiee crieupUIecKuM 3aaxoM U OCTPHIM BKYCOM.

PacturenbHble NUIMEHTHI (KpacsllMe BEIIECTBA) TaKXKe BIUAIOT HAa KauyecTBO
PACTUTENILHOTO ChIPbSI, IPHU1aBas UM CBOMCTBEHHYIO OKPACKY.

AHTOLMAHBI — MUTMEHTHl KJIETOYHOI'O COKa, 00YyCIaBIMBAIOT KPAaCHYIO, CHHIOIO WIIU
($1oJIETOBYIO OKPACKY IJI0JI0OB U OBOILEH.

@dJiaBoHOMIB!I NPUIAIOT OBOILAM M IUIOAAM JKEJITYI0 U OPaH)XKEBYIO OKpacKy. K Hum

OTHOCUTCSl KBEPLUTUH — Kpacdllee BELIECTBO CYXUX 4Yellyd Jyka. AHTOLMAHBI U
(1aBOHOUABI 110 XUMHUYECKOW IPUPOE — MIMKO3UAbI U MHOTHE IIJIObI COAEPIKAT UX CMECh.
Xnopopwim — 3€JeHbI NUTMEHT pPAacTeHHWH, HAaXOOUTCA B  XJIOPOIUIACTaX

pacTUTENbHBIX KIETOK. Ilpu co3peBaHMM IUIOAOB M OBOIIEH XJIOpOGUIUT paspyllaeTcs H
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 IUIOAAaM aOpHUKOCOB, COJAEPKUTCS B LUTPYCOBBIX, NEPCUKaX,
TOMartax M Jip.

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

Kups! sSBASIOTCS 3amIaCHBIM UCTOYHHUKOM SHEPTUH B OOMEHE BEIECTB PACTUTEIBHBIX
kieTok. bombiie Beero xupoB B ceMeHax. Opexu MoryT coaepxarb 10 60-68% sxupa. Ho B
CpPEIHEM paCTUTEIBHOE TPOJAOBOJILCTBEHHOE CBHIPE COJACPKHUT MO KUPOB U SBISICTCS
HU3KOKAJIOPUUHBIM MTPOYKTOM.

DdupHble Macia — 3TO apoMaTHYECKHE, JIETYyYHe CMECH OPTaHMYECKUX BEIIECTB,
BbIpabaThiBaeMble pacTeHUsMU. OHU HaAKalUIMBAIOTCS B ILUTOIUIA3ME M MEKKIETHUKAX U
SBJISIFOTCS. BTOPUYHBIMH TIPOJYKTaMHW OOMEHa BemecTB. ApoMar IUIOJ0B CO3AAeTCs
KOMOHMHanuen dpUpPHBIX Macel, MPUCYIUX JAaHHOMY BUAY. 3amax [UTPYCOBBIX, HAIIPUMED, —
9TO codeTaHue YPUPHBIX Macel: JIMMOHEHA, IUTpays, JWHAJI0o0ja M JAPYTrux BemiecTB. B
KOXKYype IUTPYCOBBIX UX conepxkutcs ao 1,5 — 2,5 %.

DdupHble Macia 4eCcHOKa W Jiyka oOjafaroT (UTOHIMIHBIMH CBOMCTBAMHU. Takum
BEILECTBOM SIBJIICTCS AJUTUIMH, IPUIAIOIINIA YECHOKY XapaKTepHbIN 3arax.

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 kamui. Dochop comepKHUTCS B SATOJaX, CBEXKUX Oryprax, Kambluii — B
Kamycre, cajlaTe, MOPKOBM, 3€JICHH CBEKJIBI, SArofax; COJM Xejle3a — B MOPKOBH, CBEKIIE,
TOMAaTax, 3eMJISTHUKE, MallnHe, s0JI0Kax, rpymax, abpukocax; MarHuii — B (acoim, Topoxe,
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KapTodeie, MOPKOBH, KaITyCTe.

Burtamusbl. IIpoaykTel pacTUTENBHOTO IPOUCXOKICHUS SBIAIOTCA BaKHEHIINM
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/IOB Pa3pyIIAETCs, TP OXJIAKACHUU MPOLIECC pa3pyLIEHUs 3aMeIIeTCs.

Burtamun A B opranuszme oOpa3yercsi U3 KapOTHHA, KOTOPBIA COAECPIKUTCS B JKENTHIX
IUIO/IaX M KOPHEIUIOJNAaX, a TakXKe B 3€JEeHbIX JUCThbAX. ButammHom K OGorarel mmuHar u
Karycra. QosreBas KUCIOTa COJEPIKHUTCS B 3€JICHBIX JINCTHSIX, YePHOH CMOPOJIMHE, KAITyCTe.

Burtamun Bs copepxxutcst B kapTodere, kamycre, 3eJeHOM Jyke, 6aHaHax, rpyme. OH
y4acTBYeT B OEIKOBOM OOMeHe.

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

B 3axioueHne HEOOXOIMMO yKa3zaTh, YTO HPU TEIIOBOM 00pabOTKE MPOMCXOIUT
paspymieHue OONBIIMHCTBA BHTAMHHOB, B BOJYy IIEpeXOAST MHHEpAJIbHBIC BEIIECTBA.
[TosTOMy OBOIIM ClIeAYeT OMycKaTh B KHUILSILIYIO BOJY, OTpaHMYUBAsl BpeMs BapKu U OoJiblie
IUIOJIOB U OBOILLEH YIOTPEOJIATh B CBEXKEM BUJIE.

3agaHmne: U3yyUTb CTPOCHUS PACTUTEIbHON KIETKH M CHENaTh CXEeMaTUYeCKUH
PHUCYHOK ¢ 0003HaYeHHEM OCHOBHBIX KOMIIOHEHTOB PaCTUTELHON KIIETKH.

KoHnTpoJibHbIE BONIPOCHI

1. Kakyro pons urpaer Boja B KieTke?
2. Kakue Oenku u Jpyrue a3oTUCTblE BellecTBa B XOAAT B COTaB
pacTUTEIbHOM KIETKU?
[Tepeuncnnure OCHOBHBIE YIIIEBObl PACTUTENBHOM KIICTKH.
Kakue opranndeckne KUCIOTHI COJIEPKATCS B PACTUTEIBHOMN KileTKe?
Kakue nurmMeHTsl conepkarcs B paCTUTEIbHOMN KileTKe?
Yro Takoe rIIMKO3UbI?
Kakyto posb UrparoT *KHUpbI B paCTUTEIBHON KileTKe?
KaxoBbl QyHKIMM T1yOUIBHBIX BEIIECTB?
Knaccugukarusi, BATAMUHOB KJIETKH.
0. Kakune MuHepasbHbIE BEIIeCTBa COAEPIKATCS B KIETKE?
11. Yro takoe 3¢upHbIe Macna?

ROONOOOA~®

IIpakTnyeckas padora Ne2
Tema: M3ydyeHnne CBOMCTB KJIETYATOK MOJYYECHHON M3 KJICTOYHOM CTEHKHU Pa3IHYHbIX
pacTreHwuii.
Heab: O3HaKOMUTBHCSA ¢ PYHKIMOHAJIBHBIMH CBOHCTBAMH KJIETYATOK

[TumeBas kineTyaTKa — BEIECTBO, UTparoliee OOJBIIYI0 POJIb B JKU3HEACATEIbHOCTH
opranusMa. KieTuaTka — 9TO CTEHKH KJIETOK pPAcTeHHUH, MBI TOJy4aeM €€ M3 3epHOBBIX,
oBolel, GpykToB, 6000BBIX, OpeXOB U ceMeuek. [Ipruem B 3epHax KieT4aTka HaXOJUTCS BO
BHEIITHUX CIIOSIX, KOTOPBIE B IIPOIIECCe OYMCTKH ynanstorcs. Hailtn ee MOKHO B KOpHYHEBOM
puce, xjebe U3 HEMPOCESHHOW MYKM M H3JeNUsAX M3 LeJabHOro 3epHa. Eme ['mnmokpar
COBETOBAJ, YNMOTPeOJATh B MUILY XJe0 U3 MykHu rpyodoro nmomosna. KieryaTka B jkenyake u
KUIIEYHUKE HE NepeBapuBaercs. Buiaensior 2 Buaa kierdaTku: HepacTBopumas muiieBas
KJIeT4YaTKa — IEeJIUTI0JI03a U JIUTHUH, COJIEPKUTCS B OBOIIAX, (pyKTax, 3€pHOBBIX U O0OOBBIX
pacTeHHs X, MHOTO €€ B KOPHYHEBOM puce, oOTpyOsix. B kenynke W KHUIIEYHHKE
HEepacTBOpMMasl KJeTyaTka HaOyxaeT M Kak TyOka Iomoraer yaalsiThb M3 OpraHusma
XOJIECTEPUH U JKETYHBIC KHCIIOTHI, a TAK)KE TOKCHUECKUE BellecTBa. PacTBopuMas Kierdarka
— neKTHH (13 GpyKTOB), cMoJia (M3 00OOBBIX PACTEHHI ), TEMUIIEIUTION03a (U3 SIMEHS U OBCA),
Kamenb. PacTBopumast kieTuaTka, OTJIONIAst BOAY, 3HAYUTEIBHO YBEIUYMBACTCS B 00BbEME H
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npuHuMaeT Gopmy kene. PacTtBopumas kiieTyaTKa MPUCYTCTBYET B YEPHOM XJeOe, OBCSIHBIX
XJIOTbsIX, 000OBBIX U OOJILITMHCTBE (PPYKTOB U OBOIIICH.

Bce BuApl KIETUATOK SIBJISIIOTCS MOJMUCAXapuaaMd, IIMPOKO MPEICTABICHBI B
pacTUTEIbHBIX TKaHSAX, BXOASAT B COCTAaB KJIETOYHBIX OOOJIOUEK M BBINOJHSAIOT OINOPHYIO
byHKIHIO.

Lenmtono3a NpUHAUIEKUT K YHUCIY YpPE3BbIUYAHHO PaCHpPOCTPaHEHHBIX B MpPHUPOJE
coenuHenuii. Ha ee nmomo mpuxonutca go 50 % yriepoaa OpraHUYecKHX COEIMHEHHM
o6uocdepsl. OHa npencrabisier co0oi IMHHBIE HUTH, coaepxkamtue 300—10 000 ocraTtkoB
TJIFOKO3bI, 0€3 OOKOBBIX OTBETBICHWUH. DTH HUTH COCOUHEHBI MEXKIY COOOW MHOKECTBOM
BOJIOPOJHBIX CBA3EH, UYTO MPUIACT LEIUII0I03€ OONbIIYI0 MEXaHHUUYECKYIO MPOYHOCTb, MPHU
COXpaHeHHH 3jacTUYHOCTH. OHa 00JIaZaeT BOJIOKHUCTBIM CTPOCHHEM M MEXaHHYECKOU
MPOYHOCTHIO.

Iemunenono3a - CMeCh MOJUCAXapUIOB, COCTOALIMX M3 TOJIMMEPOB IIEHTO3
(kcmio3a, apabuHo3a U Jp.) ¥ Tekco3 (PpyKTo3a, ramakros3a u ap.). Jas mpakTHUecKux Lesiei
TeMHULICIUTION03Y Yalle IOJIydaloT U3 Bogopociieil. OHa mpuMeHseTcs Kak CcTabuim3aTop
MUIIEBBIX TMPOJIYKTOB, MAIOUIMX BS3KUME CYCHEH3MM, a Takke B (apMaleBTUUYECKOH U
KOCMETHYECKOH MPOMBIIIUIEHHOCTH.

Uucras uemnoino3a He pacTBopsieTcss B Boje. UToObl caenaTh €€ pacTBOPUMON,
LEJUTIONI03Y HOJIBEPTalOT XUMUYECKOH MOTU(UKAIIH yTeM BBEJICHUS
PEaKIIMOHHOCTIOCOOHBIX TPYII B TUAPOKCUIIbHBIE TPYIINBI MOJIEKYJIbI MTONIMcaxapuaa (MeTui-,
KapOOKCUTMETHII-, TUAPOKCHUITPOITHII-).

[lekTrHOBBIEC BellecTBa MPEACTABISIOT COO0M BHICOKOMOJIEKYISPHBIE MOTHCAXAPHIBI,
BXOJSIIIME B COCTaB KJIETOYHBIX CTEHOK W MEXKIETOYHBIX OOpa3oBaHHUN COBMECTHO C
HEJUTION030M, TEeMHULEIION030M W JIMTHUHOM [0 XUMHYECKOHW CTPYKType MOTYT OBbITh
OTHECEHBI K TJIMKOToucaxapuaaMm. BmecTe ¢ 1111010301 OHM 00pa3yroT KJIETOYHBIN CKENeT
IUI0/1I0B, (PYKTOB, OBOLIEH, 3€JeHbIX yacTed cTeOned M aucTheB. PasznuuaroT aBa BHJIA
MEKTHHOBBIX BEIIECTB: MPONEKTHH U TIEKTHH.

[IponekTuHBl -  HEpacTBOpPUMBIE  KOMIUJIEKCHl ~ MEKTMHAa C  LEJJIF0JIO30M,
TeMUIIEIUII0I030M, HOHaMH MeTayuioB. Ilpu co3peBaHuu (QpyKTOB M OBOIIEH, a TaKkKe HX
TeTIoBOi 00paboTke (OTBapUBaHHE) 3TH KOMILJIEKCHl pa3pylIalOTCsl C OCBOOOXKIECHHEM
CBOOOJTHOTO TIEKTHHA, C YEM CBSI3aHO IMPOUCXOJAIICE NMPH ITOM pasMsrdeHne (QppykToB u
opomiell. [lekTuH pacTBOpUM B BOJie, TEPMOCTaOUJIEH, B BOAHOM pacTBOPE B NMPHCYTCTBHH
KHCIIOT M caxapa mpeoOpa3yeTrcss B JKeleoOpa3Hyl KOUIOMAHYI Maccy. OH IIHUPOKO
UCTOJb3yeTCsl B THMILIEBONW TNPOMBINUIEHHOCTH [UIS HPUTOTOBICHHUS (PYKTOBBIX KEe,
Mapmenana. [lonmydaroT MEeKTUH B OCHOBHOM W3 sSIOJIOYHBIX BBIKHUMOK, cojepkamux a0 10-
15% nexTrHa, ¥ U3 KOXKYpbl LUTPYCOBBIX, KOTOpas conepkut 20-30 % nextuHa.

OCHOBHBIMH CBOMCTBAMH TEKTHHOBBIX BEIIECTB, KOTOPHIE ONPENEISIOT 00JIacTH HX
OpUMEHEHHs B  MHUINEBOM  NPOMBIIJICHHOCTH,  SBJISIOTCS — rejeoOpasymoomas U
KOMILJIEKCOOOpa3yroIIasi CloCOOHOCTb.

@®opMHUpOBaHUE MPOCTPAHCTBEHHOW CTPYKTYpPBI TE€Isl MOXKET MPOUCXOAUTH JBYMS
My TSIMH:

- 32 CYeT CWJI DJIEKTPOCTATUYECKOTO OTTAJIKMBAHUS NEKTHHOBBIX MOJIEKYN B
IPUCYTCTBUM JIETHJIPATUPYIOIIMX BelIecTB (caxapo3bl) B KHCIOH cpene
(caxapHO-KUCIIOTHOE TeneoOpa3oBaHue);

- TIpHW yY4aCTHH MOHOB IOJIMBATICHTHBIX METAJIIOB.

JIUTHUH - KOMIUIEKCHBIM MonuMep (EHUIIPONAHOBBIX MOHOMEPOB apOMaTHUYECKHX
CIIMPTOB, BHI3BIBAET OTBEP/ICHHUE KIETOYHBIX CTCHOK. B KJleTKe TUTHUHA COAEPIKUTCS TOPa3/Io
MEHbIIIE, YeM IOJINCAaXapHuJIoB, a B TKaHAX JiepeBa Ha ero jaomoo npuxoxutcs 1o 40 %, B
CTeHKax creOuis nueHuisl - 23 %, B kamycre - 6 %, B NIIEeHNYHBIX OTPYOsIX - 4 %.

3apganme: IlocTpouTh aUarpaMMy BIArOCBSI3BIBAIONICH CIIOCOOHOCTH PAa3IMYHBIX
KJIETYATOK.
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KoHTposbHbIEe BOIPOCHI:

Urto Takoe kiieTyaTka?

Kakue BubI NEKTHHOBBIX BELIECTB BbI 3HaeTe? J[aiiTe UM XapaKTepUCTHKY.
Kakne BHJIbI Kneruatku HCIIOJIB3YIOT B ITUIICBOM ITPOU3BOJACTBC

Kaxoe koin1uecTBO JTUTHUHA COJIEPKUTCS B KIIETKE?

Eall el

MeTO,I[I/ILIGCKI/IC YKazaHusd INpEAHAa3HAYCHbI 1JI1 BBIITOJTHCHUA J'Ia60paTOpHBIX pa60T 10
JAUCIHHMITIIIMHE «AHaromus IMAIICBOI'O CHIPbHS»

HMHcTpyKuus no TeXHUKe 0€30MaCHOCTH PadoThl B J1adopaTopuu

1. B naGoparopuu paboTaTh TOJIBKO B XajlaTax.

2. Bo n3z0exaHue HeCYaCTHBIX CIIy4aeB COJEPKATh B YHCTOTE M MOPSAKE cBoe pabouee
MmecTo. He 3acTaBidTh ero JMYHBIMU NpeIMETaMU, KPOME Te€X, YTO HY)KHBI JJIs BBIIIOJHEHUS
3aJIaHMsL.

3. 3ampeniaercst KypuTh, IPUHUMATh IHIILY, 10JIb30BATHCS TeIe(HOHOM.

4. OCTOPO’KHO BBIKJIIOYATh M BKIIIOYATH HJIEKTPOIPHUOOPHI.

5. Henb3s packpyuuBarh U JJOMaTh IPUOOPHI.

6. He mpo6oBaTh XMMHUYECKHE BELIECTBA U PEAKTUBBI HAa BKYC

7. Ilpu paboTe ¢ HIEKTpONpUOOpaMH W PEAKTUBAMU COOJIIOJATh MAKCUMAIbHYIO
OCTOPOKHOCTb.

8. Ilpm Hayane pabOTBHI C MHUKPOCKOIOM HAJI0 M3YYHUTh €0 YCTPOHCTBO M IpaBHJIA
paboTHI C HUM.

9. bepeXHO OTHOCUTHCS K Iperaparam.

10.Ilpu paboTte c ropeiakamu coOOJOJaTb OCTOPOXKHOCTb. TYIIUTh IUIAMs TOJBKO
KOJITTAYKaMH.

11. Tlpu BO3rOpaHuM SJIEKTPUUYECKHX MPHUOOPOB OTKIHOUUTH IJIEKTPOIHEPIHUIO, MPH
HEOOXOIMMOCTH BBI3BATH TMTOKAPHYIO KOMAH]TY.

IIpaBuia paboTsl B 1a0opaTopuu

1 CryneHnT 00s13aH npeABApUTEIBHO IPONTH HHCTPYKTAXK 10 TEXHUKE O€30MacCHOCTU U
BBITNIOJIHATH TPEOOBaHNUS, IPEbSIBICHHbBIE K pad0Te B HAYYHBIX JIaDOpaTOPHSIX.

2 B naGopaTtopuu CTyAEHTHI pabOTaIOT B Xanarax.

3 JlaHHBIE WHCCIEIOBAaHUI CTYICHT 3aHOCHUT B TETPaab JUIA TPAKTHYECKUX U
1a00paTOpHBIX PadoT.

Jladoparopnasi padora Nel
Tema: H3yuyeHue 1a00paTOPHOI TEXHUKH U NPaBHJI PadOThI ¢ Heill
Heab: O3HaKOMUTBHCS € YCTPOHCTBOM MHKPOCKOINA U OCHOBHBIMM IIPUHLIMIIAMH
ero paéorsl

Metoaunyeckue ykazaHusi. MUKPOCKOII COCTOUT U3 CIEAYIOLIUX COCTABHBIX YaCTEM.

a) MexaHuYeckas cucreMa: | - OCHOBaHHMe IITaTHBa (MOACTAaBKM); 2 - TOJOBKa
TyOyconepxkatens; 3 - HaKJIOHHBIA TyOyc; 4 - MakpOMeTpUYECKHI BUHT (Kpemanbepa); 5 -
MUKPOMETPUYECKN BUHT; 6 — pEBOJIbBEP; 7 - MIPEAMETHBIA CTOJIMK; 8 - BUHT KOHJIEHCODA;

0) ocBeTHTENIbHAA cUCTEMA: 9 - KOHAEGHCOP ¢ UpUCOBOM nuadparmoii; 10 - mun3a; 11
3epKaJIo U JIaMIIa;

B) onTHueckas cucrema: 11 -okynsp, 12-00beKTuB.

IIpaBuna paboThl ¢ MUKPOCKOIIOM:

1. IlocTaBUTh MMKPOCKON Ha CTOJ IPOTUB JIEBOTO ILI€Ya, TETPAJb IOJOKUThH CIIpaBa
OT MUKPOCKOTIA.

2. PeBoibBep ¢ OOBEKTHBOM «8» (Mayoe yBEIMYEHHE) YCTAaHOBUTH B pabouee
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II0JIO’KEHHE Ha BBICOTE OKOJIO 1 CM OT IPEAMETHOIO CTOJIUKA.

3. C noMoIup0 BOTHYTOIO 3€pKajia J10OUThCS PABHOMEPHOTO UM SIPKOTO OCBEIIEHUS
BCEro 10JIs1 3peHus. B OKyIsip MUKpOCKOIIa CMOTPETH JIEBBIM I71a30M, HE 3aKphIBasi IPaBBbIii.

4. C nOoMOILbI0 MAaKPOMETPHUUECKOT0 BUHTA JOOUTHCS YETKOTO U300pakeHusl.

5. Ilpu mnepememieHuu mnpenapara Ha IPEIMETHOM CTOJIMKE IPUAEPKUBATH €ro
OONBIIMM U yKa3aTeJIbHbIM MalbllaMM JICBOW PYKH, NPaBOW BpalaTb BUHTBI IPEAMETHOTO
cronuka. [Ipm 3TOM NOMHUTH, YTO MHUKPOCKOI JaeT oOpaTtHoe M300paxkeHHe oOBeKTa, T. €.
nepeMellleHle Ipernapara CBepXy BHHM3 WM ClpaBa HaleBO INpU HAOMIOAEHUM IO
MHUKPOCKOIIOM COOTBETCTBYET IIEPEMELICHUIO CHU3Y BBEPX WJIM CIIEBA HAIIPABO.

6. [locne TmaTenbHOrO M3ydeHus npenapaTa (Tonorpaguu ero yacted, UX BEIUYUHBI,
OKpacku, (GpopMbl U T. J.) C MOMOIIBI0 OOBEKTHBA § BBIOPATH MECTO I WCCIICIOBAHUS
noMoieo o0bekTHBa 40 (OoJsibLIOE YBEIMUYEHHE), YCTAHOBUB €0 CTPOro B ILIEHTP MOJIA
3peHus.

7. IlepeBecTM MHKpPOCKOI B HOBBII peXUM pabOThI: MaKpOMETPHUUYECKUM BUHTOM
IPUIIOAHATH TYOyC Ha 1osI-000poTa (Ha cedsl) U yCTaHOBUTH peBOJIbBEP ¢ 00BEKTUBOM 40 B
pabouee MoJI0KEHHE.

8. Cmotps cOOKy (C J€BOW CTOpPOHBI OT MMKPOCKOIA) HAa YpOBHE IPEIMETHOTO
CTOJIMKA Ha OOBEKTUB, MAaKPOMETPUUYECKUM BHHTOM OUY€Hb OCTOPOXKHO OIYCTUTh TyOyC 10
COIPUKOCHOBEHMSI C MpenapaToM. 3aTeM M0J KOHTPOJIEM IJla3a 4epe3 OKYJISp MUKPOCKOINA U
BpAILICHUEM MaKpOMETPHUYECKOI0 BUHTA Ha ce0sl JOOUThCS yeTKoro n3obpaxenus. Ecinu npu
HABOJIKE YYBCTBYETCSI MaJIelIiee COMPOTHUBIICHHE, U HET YETKOTO N300pakeHUsl, IPUTIOTHSATD
TyOyc M IEepeBECTH, PEBOJbBEP B HadyaJbHOE MOJIOKEHUE (peBosbBep ¢ o0bekTHBOM §). B
ATOM cily4yae Inpenapar JeKUT Ha IPEIMETHOM CTOJIMKE TOKPOBHBIM CTEKJIOM BHU3, 103TOMY
HEeT, 4YeTKOoro wus3o0paxeHus. llpu ycwieHHOM BpalleHHs MaKpOMETPUYECKOIO BHUHTA
Ipenapar Win J1H3a 00BbEKTUBA MOTYT OBITh pa3jaBieHbl. Bo u30exxaHue 3Toro nepeBepHyTh
npernapar 1 MOBTOPUTH JIeHCTBUS, YKa3aHHbIE B 1. 6-8.

9.Uto0b1 monmyunuTh Ooyiee 4eTKoe Hu3o0pakeHwe mpu padore ¢ o0bekTUBOM 40,
Bpalas BHHT KOHJEHCOpa, OOECIeUYHWTh HaWiIydylllee OCBEUICHHE OOBEKTa, IPHUKPHITH
nuadparMmy- U HOJHATH KOHIEHCOP OJIMKE K IPEMETHOMY CTOJIUKY.

10. Henb3s moib30BaThCs MHUKPOMETPUUYECKHMM BHMHTOM JUI MOJYYEHUS YETKOTO
M300paXeHUsI IIPU MEPEX0/ie Ha PEKUM paboThl ¢ OONbIINM yBennueHneM. OH npeaHa3HayeH
JUIS U3y4eHUs IpernapaTta B TIyOMHY BO BCEX €ro IUIOCKOCTSIX, a He Ul MOJy4EHHUS! YETKOro
nzobpaxenus. Ha OapaGanurke MHUKpOMeTpUyYecKOoro BuHTa umeercs S50 neneHuil (kaxmoe
cooTBeTcTBYeT 2 MKM). Ecnmu OapabaHumk mnoBepHyTh Ha 10 pgeneHuii, To riyOuHa
PacmoJIoKeHUsl CTPYKTYpPBI KJIIETKU B cpe3e OyaeT paBHa 20 MkM. BunTOoM cnenyer aenath He
Oosee IByX-Tpex 000pOTOB.

11. IIpu padote ¢ 00bekTUBOM 90 (MMMEPCHOHHBIM) MOJHATH TYOYC U Ha TOKPOBHOE
CTEKJIO HAHECTH KaIUII0 KEIPOBOro (MMMEpPCHOHHOIO) Macja. 3areM, C IOMOIIbIO
MaKpOMETPHUYECKOTO0 BHHTA OMYCTUTh TyOyC /10 CONPUKOCHOBEHUS (PPOHTAIBLHOM JIMH3BI C
MNOKPOBHBIM  CTEKJIOM. OCTOpPOXKHO Bpallas MaKpOMETPUYECKH BHHT Ha cebs, Mox
KOHTPOJIEM IJI1a3a Yyepe3 OKYJISp JOOUTHCS YETKOTO H300pakeHN .

12. Tlocne u3y4eHus npemnapara ¢ oMol 00bekTHBa 90 MOAHATH TyOyC, IepeBECTH
peBONIbBEp B pabouee mosoxeHue (¢ oObekTuBOM 8) M yOparh mpemapar. Macio ¢ JUH3BI
00BEeKTHBA M TIpernapara yJaIUTh TPAMNOYKOH, CMOUYEHHOH OEH3MHOM, KCHUJIOJIOM WU
TOJIYOJIOM.

IIpu paboTe Cc MHKPOCKONIOM BO3HHMKAIOT pa3uuHble 3arpyiaHeHus. Haubonee
TUMIUYHbBIE U3 HUX CIEIYIOIIHE:

1. B mnone 3peHuss mnosBisercs NATHO. [Ipu 3arpsa3HEHUM OKylspa IATHO,
nepeMeniaeTcsi BMECTe C HUM; B pe3yJibTaTe 3arpsi3HeHus (GpOHTAIbHON JIMH3BI O0BEKTHBA
Py BPAIICHUU OKYJSpa ISTHO HE IEpPEeMEIIAeTcCs; MPH 3arps3HEHUH Iperapara IMATHO
CMEIAeTCs BMECTE C HUM.

2. Her uzobpakeHus; mosie 3peHus TeMHOe. PeBonbBep MUKpPOCKOIIA, HE JOBEACH 10
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rHe3/a (He ObUIO IIeTuKa).

3. Tlose 3peHuUst OCBENICHO HE IOTHOCTHIO. HenmpaBMIIbHO yCTaHOBIICHO 3€pKaIo.

4. W3o0paxenne HeueTkoe. @DpoHTanpHas JWH32 OOBEKTUBA KAacaeTcsi BOIbI
(6banmp3ama) WM T1a3Has JIMH3a OKyJsipa 3amorena. [lpu padote ¢ oObekTrBOoM 40 mpenapar
JICKUT HA TIPEAMETHOM CTOJIMKE MOKPOBHBIM CTEKJIOM BHH3.

5.I1ocie HABOAKHM PE3KOCTh MOCTENIEHHO CHIKaeTcsi. OciialiieHbl BUHTHI 3epKaa M
orryckaercst Ty0yc.

6.YeTkocTh M300paKeHHsI HE MEHSETCS MpPH BpAIICHUH MaKpPOMETPHYECKOTO |
MUKpPOMETpUYecKoro BUHTOB. CopBaHa pe3boa.

7.MukpomeTpruecKkuii BUHT He Bpamaercs. OH MOBEpHYT 1O Tpeieia BBEpPX HIU
BHU3.

3aganne: M3yunTh npaBuiia paboThl C MUKPOCKOIIOM, €T0 YCTPOHCTBO U
CXEMaTHYECKH 3apUCOBATh MUKPOCKOII, 0003HA4asi €ro COCTaBHbIC YaCTH.

KoHnTpoJibHbIE BOIPOCHI
Kakwue cucreMbl MOKHO BBIJIEIUTH B YCTPOMCTBE MUKpOCKOMa?
Kakoe Ha3HayeHHe COCTaBHBIX YacTe MUKpOcKoma?
[Tepeuncnuth npasuiia pabOTbl C MUKPOCKOIIOM.
B yewm 3akirodaercs yxoa 3a MUKPOCKOTIOM?
[lepeuncnuth HaubosEEe TUITMYHBIE 3aTPYAHEHUSI IPU pabOTE C MUKPOCKOIIOM.

s E

JlaGopaTopHnas padora Ne2
«CTpoeHHe PAaCTUTEJBHON U ) KMBOTHOM KJIETOK)

Henp padoTbl: O3HAKOMUTHCA C OCOOCHHOCTSMHU CTPOEHHSI KJIETOK PAacTeHU u
JKUBOTHBIX OPraHU3MOB, I10Ka3aTh IPUHIUIINAIBHOE €JUHCTBO UX CTPOCHUS.

DyKapuoThl (IBKapHUOTHI) (OT TPEY. €V — XOPOIIO, MOJHOCTHIO U KAPDOV — SJIPO,
opex) — OpraHu3Mbl, 00JajaroIIre, B OTJIMYME OT MPOKAPHOT, O(POPMIIEHHBIM KJIETOUYHBIM
ApOM, OTTPAaHUUYEHHBIM OT LMTOIUIA3MBbl siiepHONW oOonoukoi. ['eHeTmyeckuil Marepuan
3aKJIIOYEH B HECKOJBKUX JMHEHHBIX AByxuenouyHblx monekynax JIHK (B 3aBucumoctu ot
BUJIa OPTaHMW3MOB HX YHCJIO Ha SAPO MOXKET KojieOaTbCsl OT JABYX /10 HECKOJBKHX COTEH),
NPUKPEIUIEHHBIX M3HYTPU K MeMOpaHe KJIETOYHOIO A1pa U O0pa3yloluX Yy MOAABISIOIIErO
OospIMHCTBA (KpoMe JUHO(IIATeIUIsNT) KOMIUIEKC € OeNKaMU-TUCTOHAMH, Ha3bIBaeMbIN
XpOMaTUHOM. B KJIeTKax 3yKapHOT MMeeTcs CUCTeMa BHYTPEHHHX MeMOpaH, 00pa3yromux,
MOMHMMO siipa, psAJl IPYrMX OpPraHouoB (dHAOIUIa3MaTHyecKas CeTb, ammapar ['onbIku u
ap.). Kpome Toro, y nojapisitoniero 60JbIIMHCTBA UMEIOTCSI TOCTOSIHHBIE BHYTPUKJIETOUHBIE
CUMOMOHTBI-IIPOKAPUOTHl — MUTOXOHJIPUM, a y BOJOpPOCIEH M pPACTEHUH — TaKke U
ITACTUBL.

OolopynoBaHue: MUKPOCKOI, KOKHIA YEIIyH JYKOBHUIBI, IOKPOBHOE U IPEIMETHOE
CTEKJIA.

3apanue. PaccMoTpuTe TOTOBBIE MHKpPOIpENaparsl PAaCTUTEIBHOM M KUBOTHOU
KJIETKU [TOJI MUKPOCKONOM. M3yunTe cTpoeHue KIETOK PACTEHUHN U KUBOTHBIX. 3apUCYHTE UX
CTPOEHHE U MOANUIINTE OPraHOUIbI KIETKH.
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Pucynok 8 - Cxema cTpoeHus ;kuBoTHOH (A) u pacturensHoil (b) kinertok

3ananue 2. 3anoaHuTe Tabnuily Ne2 Mo cpaBHUTEILHOMY aHATU3Y KUBOTHBIX U
pacTUTENbHBIX KJIeTOK. Crienaite BbIBOI.

Tabmuna Ne2 - Cxo/icTBa ¥ OTJIIMYUS PACTUTENBHOMN M )KUBOTHON KJIETKU

IIpusHaku Kierku pacrenni KiieTku JKMBOTHBIX

Crroco0 nura"us

Kneroynas creska

IImactuabl

Bakyonu

Cunre3 ATO

3anacHOM yIiIeBoJ

LlenTpuonu

JInzocomel

KieTounslii cox

Bakyoub

KonTposbHbIe BONPOCHI

1. Yro Takoe opraHouas! KiaeTku? [ yero B kiueTke opranouast? Ilpusenure npumepsl.
2. Kakumu 0COOCHHOCTSIMH CTPOEHUS XapaKTEPUIYIOTCS YYKAPHUOTHI?

3. O yeM CBUETENBCTBYET CXOACTBO KJIETOK PacTEHH, OaKTepHii U )KUBOTHBIX ?
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4. O ueM CBUJIETENBCTBYIOT PA3JIMYMs MEXAY KIETKAMU MPEICTaBUTENEH pa3IMUHbIX LIAPCTB
pUpoAbI?

JlabGoparopHasi padora Ne3
Tema: KpaxmasnbHble 3epHa, IPOUCXO0KIEHUE, CTPOEHHE U UX 3HAYeHHe /111 IPOBeAeHus
IKCNEPTH3bI MPOIOBOJIHLCTBEHHOI'O CHIPbSI.
Heab: O3HAKOMHUTBLCS CO CTPOEHHEM KPaXMaJibHBIX 3epPeH OCHOBHBIX MUIEBBHIX
pacTreHuit

Mertonnueckue ykasanusa. Haubonee pacnpocTpaHEeHHOE 3allaCHOE BELIECTBO
pacTeHuii — monucaxapua kpaxmai. I[lepBuuHblii Kpaxmain oOpa3yercss U3 MpPOAYKTOB
(oTOoCHHTE3a B JIUCThSIX PACTEHUM M UMEET BUJ MEJIKUX KPYIUHOK. 31€Ch OH HE XpaHUTCH, a
TPAHCIIOPTUPYETCS. I IIOCTPOCHHsSI OPraHOB pACTEHUN WM OTKIAJABIBAETCS B BHUJC
3aI1acHOr0 BEILECTBA B IUIOAAX.

Puc. 6. KpaxmanbHble 3epHa pa3IMYHBIX BHJIOB PACTEHUH
A — u3 ki1yOHel kapTodens: 1 — npocToe; 2 — ClI0KHOE; 3 — MOITYCI0XKHOE;
b — mmenuna (mpocroe); B — oBec (cnoxnoe); I' — kykypy3sa (mpoctoe);
1 — puc (cnoxnoe); E — rpeunxa (mpocroe)

3/1ech OH HE XPAaHUTCS, a TPAHCHOPTUPYETCS AJISl OCTPOSHUSI OPraHOB PACTEHUN WU
OTKJIaJbIBAETCS B BUJE 3al1aCHOTO BEILIECTBA B IJIOAAX.

Bropuunbplii wiam 3amacHOM Kpaxmain oOpa3yeTcss B JieHKoIuiacTax (aMuiIoIuiactax) B
CIEIMAIM3UPOBAHHBIX OpraHax — KOPHEBWINAX, KIYOHSIX, CeMeHax, Iiogax. M3 sroro
Kpaxmajia 00pa3yroTcs MPOCThIe, OMYCI0KHBIE U CI0XKHbBIE 3€pHA.

Ecnan B nelikomiacte UMeeTcsl OJlHA TOYKA, BOKPYT KOTOPOM OTKIIAJBIBAIOTCS CIOU
Kpaxmaja, To popMupyeTcsi mpocToe KpaxmaiabHoe 3epHo (puc. Al, b, I).

CrnosxxHoe 3epHO 00pa3yeTcs, eClii TOYeK OTJIOXKeHHs aABe u Oonbine (puc. A2; B, /I,
E).

[Tonycnoxkuble 3epHa o0O0pa3yroTcsi B TOM cllydae, €Cld KpaxMal CHadala
OTKJIA/IbIBAE€TCSl BOKPYT HECKOJIBKMX TOYEK, a 3aTeM I0CIIe MX CONPHUKOCHOBEHUSI 00pa3yroTcs
obmue cioun (puc.6,A3). [IpocTeie KpaxMalbHBIC 3€pHA UMEIOT MIIEHUIIA, POXKb, KYKYypy3a,
CIIOXKHBIE — pHUC, OBEC, rpeunxa. B KkiIyOHAX KapTodens BCTPEUYAIOTCS BCE TpHU THIA
KpaxMalbHbIX 3epeH. dopma, pazMep, CTpPOCHHE KpaxXMajbHBIX 3€peH CcrenuUuYHbl IS
Ka)XJI0T0 BUia pacTeHui. [loaToMy mpu aHanm3e mpoaOBOJILCTBEHHOTO ChIPhSl PACTUTEIBHOTO
MPOUCXOXKACHUS, B YaCTHOCTU MYKH, [0 CTPOCHHIO KpaxMaJbHBIX 3€peH MOXKHO
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UJACHTU(PHUIMPOBATH U YCTAHOBUTH B HUX HAJIHYUE IPUMECEH.

3apanue: V3roroButh npenapaThl KpaxMaJlbHBIX 3€peH KapTo(ers, MIIEHUIbI, OBCa,
puca, rpeunxu. [IponsBectu okpacky (peakiuo) pacTBOPOM Hoja. 3aprucoBaTh IpH O0JIbIIIOM
YBEJIMYEHUH KpaxMaJbHbIE 36pHa, YKa3aHHbIX BBIILIE PACTEHUH, COXpaHssA IPU 3TOM MEXTY
HuMU nponopuuu. [loanucate pucyHky, yka3aB BUJ paCTEHUS U THUI KPaXMaJIbHbBIX 3€PEH.

ITocsienoBaTeIbHOCTH BBINOJIHEHHA PadOTHI:

Kpaxmanbubie 3epHa kapTodens. Otpe3aroT HeOOMBbIIONH KycodeK KIYyOHS U JeNaroT
UM Ma30K IO MPEeIMETHOMY CTEKIy C IPEJBapUTEIIbHO HAHECEHHOM Ha HEro Karei BOJbI.
Kammro HakpbIBalOT IOKPOBHBIM CTEKJIOM, MHUKPOCKONHPYIOT IpU MAajoM, 3aTeM IpHU
6onbuIoM yBenuueHUH. HeoOxoaumo nocraparbes HAWTH BCe TPU THUIIA KPaXMaJIbHBIX 3€pPEH
(uHOrzA 3TOrO cnaenarb He ynaercs). lIpu paccMOTpeHMHM CIIOMCTOCTH KpaxMallbHbIX 3€pEH
IPUKPBIBAIOT AUadparMy U ciaerka BpallaloT MUKPOBUHT. 3apycOBaTh YBUICHHYIO KApTHUHY.

OcymiecTBIsAIOT OKpacKy Ipernapara pacTBOpPOM Hoga M, IJSAs B  MHKPOCKOIL,
HaOJII01aI0T POLIECC OKPAILIMBAHMSL.
[Ipenaparbl KpaXMajbHBIX 3€pPEH IMILIEHMIIBI, OBCA, pUCa M TPEUYMXHU Jydllle TOTOBUTH W3
pa30yxumx cemsiH. [Ipu 3TOM, pa3pe3aB 3epHOBKY, U3BJIEKAIOT COJACPKHUMOE €€ (IHI0CIIEPM)
U TIEpEeHOCAT €ro B KalUll0 BOJbl Ha HpeIMeTHoe crekso. Jlaiee mocTymaroT, Kak B
HpEeIbIAYIIEM CIIydae, i pacCCMaTPUBAIOT IPU OOJIBIIOM YBEIHUEHHH.
HeobOxonumo 3apucoBaTth (popMy KpaxMalbHBIX 3€pEH MILIEHUIbl, OBCA, pUCa U TI'PEUUXU.
Heo6xonumo HayuuThes OUQ@epeHIMpoBaTh UX IO CTPOECHUIO U OIPENENiTh BHIOBYIO
HPUHAJJIEKHOCTD.

Bomnpocs! u1si CAMOKOHTPOJIA:

1. I'me oGpasyercst nepBUYHBIN U BTOPUYHBIN (3a11aCHOM) Kpaxmain?

2. B xakux opraHax pacTeHUI OTKJIaJbIBaeTCs 3al1acHON Kpaxman?

3. B yem pa3HuLa MeX]1y IPOCTHIM, ITOJIYCIIOKHBIM U CJIOKHBIM KPaxMalbHbBIMU
3epHamu? Kak oHu oOpasyrorcs?

4. Kakue kpaxMasbHbl€ 3€pHa UMEIOTCA B KIIyOHE KapTo(dens, 3epHOBKax MIIEHULIBI,
OBCa, puca U III0/1aX IPeYnxu?

JlabopaTopnasi paGora Ne4
Tema: MopdoJioruyeckue 0coO0eHHOCTH CTPOEHUS TKAHEH pacTeHui

Henb: O3HaAKOMHUTBHCS ¢ 0COOEHHOCTH MOP(OJIOrHYeCKOr0 CTPOCHHUA TKAHEH
pacreHuii.

Meroauyeckue ykasaHus. TKaHUM pPacTeHUN — OTO TPYIIBbI KJIETOK, KOTOPHIE B
ONPENEICHHOM TOpPAJKE paclojararoTcsi B TeEJE PACTEHUSA U IIPEIHA3HAYEHBbl  JUIA
BBITOJIHEHUS PA3MUYHBIX (QYHKIMHA B KHU3HEIEATEIbHOCTH pacTeHHs. Bce MHOrokieTouHsle
OpraHu3Mbl HMEKOT KJIETKH pPa3JudHOW CTPYKTYpbl, COBOKYITHOCTH KOTOPBIX SIBJISIFOTCS
TKaHsAMHU. CreneHb IuU(p(GEepeHIUPOBKN KIETOK TKaHEW pacTeHWH BO3pacTaeT OT HHU3IIMX
pacTeHuil K BbICIIMM. B oTiiMuue oT TKaHel >KMBOTHBIX, Y pacTeHUH Ipoliecc 00pa3oBaHUS
TKaHeil M3 MepBUYHBIX KJIETOK MOXKHO HaOJIIOJIaTh HE Ha 3apojbllle, a B PacTyIIUX YacTsIX
Tena pacteHus. llepBuyHBIE KIETKM pacTE€HUs OJHOPOJHBI, MMEIOT IPUMEPHO pPaBHBIE
pasMepsl U MPOIOPIUH, COCTOAT U3 MPOTOIUIAa3Mbl U siipa. M3 3Tux kietok dopmupyercs
nepBOHavalibHass MepucteMa. OHa B CBOKO O4Yepelb MO3JHEE NEIUTCA Ha COCTaBISIOLINE:
NEepBbI BHEMIHUHN c0i (IIPOTOJEpM), U3 KOTOPOro o0pazyeTcs KOXKULA; CPeIUHHBINA CION
(mpoxamOuii), SBISIOLUIMICS NPEAINIECTBEHHUKOM COCYIHNCTO-BOJOKHUCTBIX ITYYKOB; CIJION
OCHOBHOM MEpPHUCTEMbI, KOTOPBIM HAaXOJUTCAd MEXIy INPOTOAEPMOM U MpoKaMOMeM U
Ha3bIBAECTCSI OCHOBHOM IMAapEHXUMOW WJIM OCHOBHOM TKAaHBIO PACTEHMI, U3 HEE IMOSBIACTCA
CepLeBHHA, YacTh IPOBOJIAIIEH apeHXUMBI. DTO 00pazoBaTeabHas TKaHb PACTEHUH.

O TOM, Kak MPOXOIUT COCYAHUCTO-BOJOKHHUCTBIM IIy4OK, MOXKHO CYIOUTh IIO
HepBaluu TUCTbeB. OOpasyercsi XapakTepHas CeTh, MPUYEM IyYKU JHCTHEB COCIUHEHBI C
ny4yKkamu cTebuiei, KoTopble (POPMUPYIOT PA3BETBICHHYIO CUCTEMY, IIEPEXOASIIYIO0 B KOPEHb.
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Oto npoBojsuias TKaHb pacTeHUs. Eciin u3ydaTh CTpOEHHE ITOW CUCTEMBI, MOXKHO YBHUJIETH,
4YTO 00pa3yercs CIUIOIIHOW CKeleT BO BceM Teie pacTeHus. OH COCTOMT M3 INpPaBHIBHO
CBS3aHHBIX JIPYT' C APYrOM IIyYKOB, XOTSl OHU COECIUHEHBI [10-Pa3HOMY Y Pa3HBIX PacTEHUH.
Ckener pacTeHUs W3 NPOBOASIIUX BOJOKOH, IO KOTOPBIM IEpEeMELIAlTCs] MHUTaTEeNIbHbIE
BEIIIECTBA OT JIUCTHEB K KOPHIO M HAOOOPOT, MPEACTABIAET COO0M MEXaHHYECKYIO TKaHb
pacTeHus..

VY pacrennii popMUpyeTCs MPaAKTHUECKH 3aMKHYTOE KOJIBLIO COCYMCTO-BOJIOKHUCTBIX
CTPYKTYp, a NapexuMa LEHTPAIIbHOM YacTH CTBOJIA TECHO CBA3aHA C NApPEHXUMOU KOpBI Yepe3
MaJIEHbKHE «OKHa» B COCYAHUCTO-BOJOKHHCTOM KOJIbLIE, B KOTOPBIX HaxoOJATCS
napeHXUMaTHYecKue KIeTKu. B mpouecce mimTensHOro mnpeodpa3oBaHusi KIETOK KamOus
oOpa3yeTcs ps CIIOEB COCYIUCTO-BOJOKHUCTBIX OOpa3oBaHMil. Y MHOTHX JI€PEBBEB 3TO
BHYTPEHHUH ci0i (HanOoJiee APEBHUI) — MepBUYHAs JIpeBECHHA, KaMOUH U BTOPHYHAs KOpa
(mapenxuma, Bkitovaromas 1y0). Ilon koxwuneit popmupyercss mpoOKoBast TKaHb PAaCTECHUS,
OCHOBHasl (PYHKIMSI KOTOPOH — 3alllUTHAs TaK e, KaK U KOXKULBL. Takum o0pazom, KOXKHUIA U
pOOKOBasi TKaHb SIBJSIOTCS IMOKPOBHBIMU TKAHSMU pacTeHUH. DYHKIMM MOKPOBHOW TKAaHU
pacTeHus — MpelOXpaHEHNE OPraHOB PAaCTEHUS OT BBICBIXAHUS, BIUSHHS BBICOKUX U HU3KUX
TEMIIepaTyp, MOBPESKACHUN M JPYTUX HEOIAronpusSTHBIX ()aKTOPOB BHEIIHEH CpPEJIbI.

Knaccudukanus  TkaHe — pacTeHMi pa3paboTaHa 1O  TE€HETHMYECKUM U
MOP(OJIOTHIECKUM IIPU3HAKaM. XapaKTepUCTUKA TKaHEeN pacTeHni onpenensercs
pAcIoIO’)KEHHEM TKaHW M BBINOJIHAEMBbIM €10 ¢yHKuusaM. K cucremam 3amurbl OTHOCHCS
NOKPOBHAsA TKaHb (KOXKHIA, KOPKa, MPOOKa) U MEXaHWYeCKas TKaHb HJIM CHCTEMa CKeJeTra
(ToNCcTOCTeHHBIN 1y0, CKIEpeHXHMMa, KoJuleHxuMma, Jaubpudopm). CucreMa NHUTAHUS
BKJIIOUAET BCACHIBAIOIIYI0 CHCTEMY (PU30MIbI, KOXHIIA KOpPHS, KOpPHEBbIE BOJIOCKH),
YCBOSIIOIIYIO0  (ACCUMIUIALIMOHHYIO) cucTeMy (ryOuatas TKaHb, XJIOPO(MUIUIOHOCHAS
NapeHXuMa), TPOBOJSILYI0 TKaHb (COCYIUCTBIE IyYKH, IPOBOASIIAS NAapEeHXUMa, MJIEUHBIE
COCY/Ibl), HAKAIJIMBAIOIIYIO CUCTEMY (BOJOHOCHAs TKaHb, TKAHb C 3alacaMy MUTATEIbHbIX
BEIIECTB) U BBIICTIUTENbHYIO TKaHb (JKEJIE3KU, XpaHWINIIA CIU3€EH, CMOJ, Macya).

@OyHKIMM TKaHed pacTeHWH pa3HOOOpa3Hbl B  3aBUCHUMOCTH OT TMIA TKaHU
pactenus. [lokpoBHasi TKaHb BBINOJNHAET 3alUTHYIO (yHkuuioo. biarogapst mpoBoasieit
TKaHHU, 00eCIeYrBaeTCs epPEeIBMKEHUE BOJIbI U PACTBOPEHHBIX B HEH MUTATENbHBIX BEILECTB
BHYTpU pacTeHus. DyHKIUS MEXaHWYECKOM TKaHW — o0OecliedeHHe MPOYHOCTU OPraHoB
pacTeHus. DJIEMEHTbl TKaHH 3TOr0 BUAa (OPMUPYIOT Kapkac s HOJJAEp)KaHUs BceX
COCTaBHBIX YacTeW pacTeHUs U MPOTHUBOJAEUCTBUS JTHOOBIM MEXaHMUECKHUM IOBPEXKICHUSIM.
Kak 3amMeTHO M3 Ha3BaHUS «OCHOBHAs TKaHb», MMEHHO OHa MPEACTaBISAET COOOH OCHOBY
opraHoB pacteHusi. OCHOBHasI TKaHb BBIIIOJIHAET MHOXKECTBO pa3inyuHbIX QyHKuui. [ToaToMy
BBIICTISIIOT €€ MOATHIIBI - aCCUMWIALIMOHHAS, 3alacarollas, BO3IyXOHOCHAs U BOJOHOCHAs
napenxuma. KieTku acCUMUIISIIMOHHOM TKaHW OTBETCTBEHHBI 3a (DOTOCHHTE3, B KIIETKAX
3aracaroleil mapeHxuMbl CoJlepKaTcs 3amachl O€IKOB, )KUPOB, YIJIEBOJOB, IPYTHX BEIIECTB.
BononocHass mapeHxmMma oOecreynBaeT HAKOIUICHHE BOABL. A BO3JyXOHOCHAs TKaHb
(adpomapeHxuma), UMeIOLIascs y BOJHBIX PACTCHHUM, 00€CIIeUnBaeT JOCTaBKY BO3/yXa K TeM
YacTsIM pacTeHHUs], Ky/ia €ro JOCTYI 3aTPyIHEH.

3apanme: M3yunTh MEXaHMUYECKHE U MPOBOAALIMX TKAHEW pacTEHWM, 3aprUCOBaTh Jemast
HE00XOIMMBIE 0003HAYECHHS.

Mamepuanvt u peakmuewi: CBeXue WM (PUKCUPOBAHHBIE KYCOUKH CTEOJSI THIKBBI
(kabauka)

Ilopsinok mpoBeneHusi padorbl. Jle1ar0T HECKOJIBKO TOHKHMX CPE30B YEpE3 XOPOILO
pazIMYUMBbIE TJIa30M MOPUCTBIE MPOBOSIIME IMyYKH CTeOsIs THIKBBI (Kabauka), BAOJIb €0 OCH,
OKpaIllMBalOT MX AHWJIMHOM M JeNaroT npenapar. MHUKpoOCKONMpys IPHU MaJOM YBEJIWYEHUH,
HAaXOAAT COCYIbl JIPEBECHHBI, BUIUMbIE IO JUIMHE: KOJbYAThle, CIUpPAIbHbIE (IIOYTH HE
OKpAIIICHHBIE), CeTYaThle M TMOPHUCTHIE (CaMmble TOJCThIE, KEITOrO IIBETA), & PSJIOM C HUMH -
TOHKHE HEOKpAIlEHHbIE CUTOBHUAHBIE TPYOKHM (uodMbl. [l uX 1oapoOHOro M3ydeHus
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COOTBETCTBYIOIIMI Y4acTOK Cpe3a paccMaTpHBalOT ¢ oObekTHBOM 40X. Bpaias MHUKpOBHHT,
MOXXHO YBUJAETh HOPbI B COCYAAaX M CUTOBHMIHBIC IUIACTHHKH, PAaCHOJIOKEHHBIE HECKOJIBKO
HAKJIOHHO K OCH CUTOBU/IHOM TPYOKHM U BUJIHBIC KaK Y3KHE OJIECTSIIIE TTOIOCKH.

KoHTpoJibHbIE BOIPOCHI:
12. Yro Takoe TkaHb?
13. Kak knaccuduuupyrOT TKaHU PaCTEHUIN?
14. KakoBbl ()yHKIIUU ¥ CTPOCHHE TKaHEH?
15. ®yHKIMU 1 0COOEHHOCTH CTPOCHUS TTPOOKH?
16. Yem oTnmyaeTcs aCCUMIWISIIMOHHAS TKaHb OT 3aMacaromieii?
17. Yro Takoe kamOuii?
18. Kak 00pa3yroTcs COCYIUCTO-BOJIOKHUCTBIC TTyYKH?
19. Kak mpoucxouT mporecc 00pa3oBaHusi TKAaHEH y pacTCHUNA?
JlaGopaTopHnas padora Ne5
Tema: Biusinusi nepBHYHBIX U BTOPUYHBIX MOKPOBHBIX TKAHEH pacTeHnid HA
COXPAHHOCTH MHUIIEBOT0 CHIPHA B MPOIEcCe TPAHCIOPTHPOBKHU
Hean: U3yyuTh BJIHsIHNE TOKPOBHBIX TKAHEH HA TPAHCIOPTA0EJIBLHOCTH
CTOJIOBBIX COPTOB BUHOIPAjaa.

Mertoauyeckue ykasaHusi. [l yCHEIIHOrO MPOJOJDKUTENBHOTO  XPAaHEHUs
BUHOTPa/ia TpeOYIOTCs OINpeieNieHHbIEe YCIOBHS, MPU KOTOPBIX HA HEM He 00pa30BbIBaNIaCh ObI
rieceHb. OHa sBJISETCS OCHOBHOM NMPUYMHON MTOpYM BUHOTpajaa Npu XxpaHeHuu. [losBuBLINCH
CHayaJla Ha OTJENbHBIX Arofax, IUIECEHb IOCTENEHHO PacHpOCTPaHsETCs MO BCEU Tpo3au.
Ona mnopaxaeT Kak frojpl, Tak M rpeOeHb BHUHOTpaja. BHayane IieceHb BO3HUKAET
IIPEUMYIIIECTBEHHO Ha MOBPEXIEHHBIX sArofax. IloBpexnarbcs OHM MOTYT Ha IINAJIEPE OT
TPEHHUs] O MPOBOJIOKY, OT JOXAEHW, NTHUIl U HACEKOMBIX, a TaKKe OT HEOCTOPOKHOIO
oOpalleHuss ¢ Tpo3Jbl0 70 YKJIAJKH €€ Ha XpaHeHHe. B mocieaHeM ciydae BO3MOXHO U
YaCTUYHOE OTJAEJEHUE SroAbl OT TMOAYIIEUYKH, OTYEro OOHAaXKAeTCsl KHUCTOUYKA SITOJbI
(cocyancTO-BOJIOKHUCTBIE MYyYKH) M BBLAEISAETCS MOYTH HE3aMETHOE KOJUYecTBO coka. Ha
TaKOM MECTE€ MOBPEXKJEHHUS, KaK MOKa3bIBaeT HAOJIOJIEHUE, MIPU OJIaronpUsSTHBIX YCIOBUSAX
TOKE MOSIBJISIETCS TIJIECEHb.

HyxHo crapaTbcsi COXpaHUTh Ha SrojaXx BOCKOBOW HaieT (TMpyHH), KOTOPBIN
BBITOJIHSAET 3alUTHYIO pPOJIb. XpPAaHUTh MOKHO TOJIBKO XOpOILIO co3peBlIni BUHOrpan. llepen
YKJIaJIKO €ro He0OXOMMO OCTOPOYKHO U TIIATEIIBHO OCMOTPETh KaXKyl0 I'p0O3/lb U YAAIUTh
U3 HEE Srofbl, KOTOpblE MMEIOT JaK€ HE3HAYUTENIbHBIE IOBPEXKACHUS, HENOPA3BUTHIE U
cyxue. [ns Takoir oOpa®OTKH TPO3aU JIyyIlle TOJIb30BATHCS MAJICHBKUMU HOXKHUIIAMH C
HEIIMPOKUMH W HEMHOI0 NPUTYIUIEHHBIMH KOHUAMH. WX ymoOHO mporyckate MeEXay
AroJlaMu, 0COOEHHO B IJIOTHOM KUCTH, B TO YK€ BPEMS - HE MOBPEXKIast ATOIbI.

TpancnopTabeabHOCTh CTOJIOBBIX COPTOB BUHOIPA/Ia 3aBUCUT OT OCOOEHHOCTEH copTa,
YCIIOBHM KYJIBTYphI, cOOpa, COPTUPOBKM M YHakoBKU. Hekotopwie copTta, BBHIY IJIOXOM
TPaHCHOPTAOEIbHOCTH, MOTYT OBITh MCIOJIB30BaHbI TOJBKO HAa MeECTE, IPYTrue K€ MOKHO
MEPEBO3UTH HAa 3HAYUTENbHBIE PACCTOSHUSI.

ITpu npaBuiIbHOM OpraHM3aluy cObITA CTOJIOBBIX COPTOB HEOOXOJIMMO 3apaHee 3HATh
CTENeHb X YCTOMYMBOCTH, TaK KaK 3TO IMO3BOJISET OMpPENEINTh, Ha KAKOE PACCTOSTHUE MOKHO
OTIIPaBUTh TOT WM UHOM COPT, a B CBA3H C ATUM YCTAaHOBUTH BHJI Taphl U CIIOCOO YITaKOBKH.

Psi1 IEHHBIX CTOJOBBIX COPTOB BUHOTPa/a, UMEIOIIUX HEJOCTaTOUYHYIO YCTOMYHBOCTh
IpU TPAHCHOPTUPOBKE, MOXKET OBITh MEPEBE3EH Ha OOJBIIOE PACCTOSHUE, €CIH 00ECIeUnTh
OoJiee COBEPIICHHYIO YITAKOBKY T'po3jaei B Menkyko Tapy. HaobGopot, coprta, oOmamaromime
BBICOKOM TpaHCMOPTa0eNbHOCTBIO, SKOHOMHYECKH BBITOJIHEE TEPEBO3UTH B Oojiee eMKOU
Tape, He PUMEHSIS CIIEUAIbHOI0 YITAKOBOYHOTO MaTepHaa.

Ha creneHp ycTOWYMBOCTH ATrOJ] MpPH XpaleHUH M TPAHCIIOPTUPOBKE OOJBIIOE
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BIIMSIHME OKAa3bIBAIOT MPOYHOCTh MPUKPEIICHUS SIr0J K IUJIOJIOHOXKKE, MPOYHOCTh SITOJ Ha
pa3aBIMBaHUE, TOJIIIMHA KOXKHUIIB U €€ IPOYHOCTh M TOJIIIMHA BOCKOBUIHOTO HAJIETA.
3apanue. OnpeaenuTb BOCKOBUIHBIA HAJIET BECOBBIM METOIOM.

Mamepuanvt u peaxmugvl: CBEXUE IUIOAbl BHUHOIPAJA, AHAIUTUYECKHE BECHI,
TEXHUYECKUI CIIUPT, BaTa.

IMopsinoxk mpoBenenus padorwl. B3secuts 100 siro/1 ¢ BOCKOBUIHBIM HAJIETOM, 3aTEM
CTEpeTh HAJIET BaTKOW CMOYEHHOM B TEXHHYECKOM CIUPTE U MPOU3BECTH HA aHAITUTHUYECKUX
Becax TOBTOpHOE B3BemmuBaHUe. [lociae 3TOro oOTmenuTh KOXKHILY W B3BECHTh. Pacuer
BOCKOBHIHOT'O HaJIeTa IPOU3BECTH 10 hopmyie:

W= (M¢p-Mjn)/M; X 100,

rae W- BockoBUIHBINA HaueT, %

Mg; - macca 100 cBexux aron,

M, - Macca 100 siron mociie yjaieHus BOCKOBUHOTO HajeTa,

Mk- Macca KOXKHIIBI

KoHTpoJibHbIE BOPOCHI:

1. Or 4ero 3aBUCHUT TPaHCIOPTAOEIBHOCTH CTOJIOBBIX COPTOB BUHOrpaaa ?

2. Kakue Mepbl MOKHO MPEINPUHATH VIS YIy4IlIeHUs TpaHCIIOpTaOenbHOCTH
CTOJIOBBIX COPTOB BUHOTpa/ia

3. Kakue (akTopsl BAMSIOT HA CTENEHb YCTOWYMBOCTH SO IIPU TPAHCIOPTUPOBKE?

4. Yro Takoe npyuH?

5. Kakue (akropsl ciocOOCTBYIOT XpaHEHUIO BUHOIpaa?

JlabopaTopHas padora Ne6
Tema: U3ydyenune ocodeHHOCTE MOP(OI0TrH4€CcKOro CTPOEHUsI MOA3eMHbIX
BH/IOM3MEHECHHBIX BereTATHBHBIX OPraHOB PaCTeHUH
Heab: O3HAKOMHUTBLCS CO CTPOEHHEM MeTamMop¢03 KOpHeH

Mertoauyeckue ykasaHMsl. Y IPOPOCTKOB PAaCTEHHH M y O4YEHb MHOI'MX CTapbIX
pacTeHUN MNPOUCXOJUT YKOPAUYMBAHUE KOPHEW. DTO COKpallleHHE KOPHEW BBI3bIBACTCSA Y
pa3IUYHBIX  PACTEHUH, TMO-BUAMMOMY, Pa3JWYHBIMH NPUYMHAMU:  PACTATUBAHUEM
MAPEHXUMHBIX KJIETOK B IIONEPEYHOM HANpPaBJICHUU IO BIUSHUEM TYpPropa, yMEHbIIEHUEM
00beMa MapeHXUMHBIX KJIETOK BCIIEJICTBUE TMOTPEOICHUS 3aMaCHBIX MUTATEIHHBIX BEIIECTB U
BOJIBI M IPYTUMH (paKTOpamu.

VY psia pacTeHHIl KOPHU CIyKaT KaK BMECTUJIMINA 3allaCHBIX NMUTATEJIbHBIX BEIIECTB,
B CBS3M C YeM OHHM CTaHOBSITCS TOJCTBHIMH, MSACHUCTHIMHU. Takomy wmeTamopdo3y MOTyT
MOJABEPTHYTHCS KaK TJaBHBIA, Tak W OOKOBBIE W TMPUIATOYHBICE KOPHU. Y MHOTHX
JIBYJIETHUKOB B TEPBBIM TOJ KU3HH 00pa3yercs JHIb PO3eTKa MPUKOPHEBBIX JIMCTHEB U
CHUJIBHO YTOJIIIAETCS TJIaBHBIA KOpPEHb; HAa BTOPOM TOJ M3 MOYKH, HAXOJALICHUCS Cpeau
PO3ETKH OTMEPIINX JINCTHEB, PA3BUBACTCS IBETYIIUI U IJIOIOHOCAIINI cTeOemb, MOCe Yero
Bce pacreHue morudaeT. TakoBBI KyJIbTHBUPYEMBbIC, TaK Ha3bIBAEMbIC «KOPHEIIJIOBI»:
MOPKOBbB, METPYIIKA, CENbJEpe, pemna, peapka, OprokBa, cBekia u Ap. To, 4TO HA3BIBAIOT y
HUX KOPHEM, B MOP(OJOTUUECKOM CMBICIIEC TIPEACTABIISIET HE TOJIBKO KOPEHb: BEPXHSS 4acTh
€ro — «TOJIOBKay», HECyIasi JUCThs, SBISAETCS YKOPOUEHHBIM CTeOJeM; MOJA Hel HaXOIUTCS
rnajakasi, 0e3 KOPEIIKOB, «IIeHKay, SBISIOMIASACS TOICEMSIOBHBIM KOJCHOM, M, HaKOHEII,
HUOKHSIS YacTh C OTXOJSIIMMU OT Hee OOKOBBIMH KOpEIIKaMH €CTh COOCTBEHHO KOPEHb.
CpaBHHUTENbHAS JUIMHA STUX YacCTEH pa3JIMuyHa Y Pa3HbIX BUJIOB U COPTOB KOPHEILIOOB.

VY mI0CKMX M KPYIibIX KOPHEIUIOJAOB (HANMpUMEp, Y MUJIAHCKOM, METPOBCKOW pPEMbl,
ErUIEeTCKON CBEKJIbI, MHOTHUX PEIMCOB) 3HAUMTEIbHAS WJIU JaKe TJIaBHAS 4acTh KOPHEIUIOAA
o0Opa3oBaHa MOACEMSIIOJIbHBIM KOJIEHOM, Pa3pacTalonuMCs B TOJIIIHUHY.
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[TomoOHBIE XK€ MACUCTBIC YTOJNIICHHbIC TJIaBHbIE KOPHH OBIBAIOT Y MHOTOJICTHUKOB,
HampUMeEp y IIUKOPHS, CKOpItoHepsI (Scorzonera hispanica) u ap.

VYTONmEeHHbIE  MSCHUCTBIE  BMECTWJIMINA  3allacHBIX  MHTATENbHBIX  BEIIECTB,
oOpazyromuecs U3 OOKOBBIX WJIM NPUJATOYHBIX  KOpPHEH, Ha3bIBAlOT KOPHEBBIMU
KIYyOHSMU WJIM KOPHEBBIMH MMIIKaMd. OHU HECYyT Ha BepIIMHE (MJIM MOTYT JIETKO
o0pa3oBaTh) NMPUIATOYHBIE MOYKH;, Pa3BUBASCh y HEKOTOPHIX PACTEHUI B 3HAYUTEIBHOM
KOJINYECTBE, OHH CITY)KaT HE TOJIBKO JUIs IEPE3UMOBKHU KaK yTOJIICHHBIN TTIaBHBINA KOPEHb, HO
U U1 BETeTaTMBHOIO Pa3MHOXKEHHS. TaKOBbI, HapuMep, KOpHEBbIe KIyOHU, oOpa3yemble
NPUIaTOYHBIMU KOPHSIMHU Yy T€OPTUH, YHCTsIKa, 3eMisiHbIX operkoB (Filipendula hexapetala),
0araTtoB, MHOTHX HAIIUX OpXHJAEH. Y MOCIEIHUX, BIPOUYEM, Ha KAXKIOM PACTCHUH €KETOJHO
o0pasyeTcs 00BIYHO JIMIIb OJWH HOBBIH KOPHEBOM KIIyOSHB, BEpXYIIEYHasl MOYKa KOTOPOTO
Ha OyaymHuii roJl pa3BUBaETCs B HAJI3EMHBIN CT€0ENb C TUCThSIMHU U [IBETKAMHU.

B Momonmoctn KopHeBble KIyOHH HMMEIOT KOPHEBBIE BOJIOCKH M YEXJHK, KOTOpBIE
no3aHee y MHOTUX cOpachiBatoTcst. OT MOA3eMHBIX CTe0JIEBBIX KIYOHEH (KOPHEBUIIHBIX) OHU
OTJIIMYAIOTCSI OTCYTCTBUEM PENYIUPOBAHHBIX YEITyWUaThIX JIUCTHEB. Y HEKOTOPBIX PACTCHHI
OHH YTOHYAIOTCSI B OOBIYHBIE KOPHHU.

K kopHeriomaM OTHOCSAT OBOIIHBIC PACTEHHS, Y KOTOPBIX B MUILY YIOTPEOISIOTCS
YTOJILIEHHBIE COYHBIE PACTEHHUS PA3IUYHOU (HOPMBI, & Yy OTIACIBHBIX HCIOIB3YETCS 3€JICHb:
MOPKOBB, KOPHHU NETPYIIKH, TACTEPHAKA, CeNIbAEpes], CBEKIIa, PebKa, pEAnC, pera, OpIoKBa.

Kaxxplii KOpHEI10/1 0 BEPTUKAIU ACTUTCS Ha TPU YacTH (30HBI): TOJOBKY, IIEHKY U
COOCTBEHHO KOpeHb. ['0JIOBKa - BepxXHsS YacTh KOPHEIUIOAA, Hecylas Ha ce0e JHCThS U
nouku. Illeiika - pacnonokeHa HIKE TOJOBKH, HE UMEET HU JIHCThEB, HU OOKOBBIX KOpPHEH.
CoOCTBEHHO KOpEHb - HWXKHSISI YaCTh KOPHEIUIOAA, Ha HEeH pacmojararoTcsi OOKOBBIE KOPHH,
9TO TO3BOJISIET OTIWYHUTH ee OT Iedku. [lo Hanuuuio NUTAaTeNbHBIX BEHIECTB IIeHKa U
COOCTBEHHO KOPEHb - MTOJTHOLIEHHBIE YaCTH KOPHEIUIO A,

CHapyXu KOpHEIJIOJ TMOKPHIT MOKPOBHOM TKaHBIO-IPOOKOH, BHYTPh OT KOTOPOH
pacnionaratorcst myostHas (priosma) U ApeBecHas (KCuiema) 4acTH KOPHEIUIOAA, COCTOSIINE
[JIaBHBIM 00pa3oM M3 3alacHOW MapeHXHMbl, OOraToil NHMTAaTENbHBIMU BELIECTBAMH.
BHyTpeHHEe CcTpOeHHE OTIENBHBIX KOPHEIUIOJOB HEOJMHAKOBOE, PAa3JIMYal0T KOPHETUIOJBI
TUIIa MOPKOBH, PEeJIUCa U CBEKIJIBI.

VY KOpHENJI0/I0B THUIAa MOPKOBH (MOpPKOBb, IaCTEpPHAK, METPYIIKa, CelbAepeil)
NUTATebHbIE BEIIECTBA OTKJIAJIBIBAIOTCS TJaBHBIM 00pa3oM BO BTOPHUYHOM JIyOe,
pacronio)keHHOM 1o TpoOKoil. [loaTomy nyOsiHast 4acTh y KOPHEIUIONOB ATOTO THIA
3aHMMAaeT OOJBIIYI0 YacThb KOPHEIUIOAa. BHYyTpeHHssT 4acTh KOpHemoJa - JpeBecHHa
(cepaueBuHa) - OeqHee NUTATEIBHBIMH BEIIECTBAMH, cllabee OKpallleHa, UMeeT OoJbIie
OJIPEBECHEBIINX KJIETOK. UeM MeHble y/IeNbHbI BeC CeplALEBUHBI, TE€M IUTaTelIbHEEe
KOPHEIUIOI.

VY KOpHeII0/10B TUMa peauca (peauc, pelbka, pena, OprokBa) MUTaTeIbHbIE BEIIEeCTBA
OTKJIA/IBIBAIOTCS B JPEBECHON YacTH KOPHEIIO/A, KOTOpas 3aHUMAeT TJIaBHYIO €ro Maccy, a
TyOsiHas 4acTh pa3BUTa c1a00 U IUIOTHO MPHJIETaeT K KOXKHUIIE.

Jlnsi KOPHETUTOAOB THUIIA CTOJIOBOM CBEKIIBI (CBEKJIAa CTOJIOBAsl, caxapHasi) XapaKTepPHO
yepenoBaHue Oosiee TeMHBIX (JIyOSHBIX) M CBETJIBIX (JIpeBECHBIX) KoJel MAKoTH. [locnennue
OemHee MUTATeIHHBIME BEIIECTBAMH W UMEIOT OOJIbIIIE OAPEBECHEBIITNX IIEMEHTOB.

3aganme 1. M3yuuTh cTpOeHHsI KOPHEIUIONOB U C/eIaTh CXEMAaTUYECKUE PUCYHKHU C
0003HaYEeHUSIMH.

Mamepuanwsi’: KOPHETJIObl MOPKOBH, PEIBbKH (PETIbl, peuca) U CBEKIIbI; HOXK; JIYIIbI.
IHopsinok npoBeneHust padoThI

Oo0bext 1. KopHemoa mopkoBH. PaccmaTpuBalOT KOPHEIUIOZ CHAPYKU, BBISBIISASA
rOJIOBKY, IIEHKY M KOpPHEBOE TeNO. 3aTeM pa3pe3aroT KOPHEIUIOA MONEpEK, M3ydaroT €ro
MOTIEPEYHOE CEUEHHUe, OTMeuas COOTHOIIEHHE M OKpPAcKy 30H JIy0a W JPEeBECHUHBI, MEKIY
KOTOPBIMH PacIOyI0KEHO KaMOHaIbHOE KOJIbLIO.

39


http://6y.ru/B5052Part38-155.shtml
http://www.znaytovar.ru/s/Korneplody2.html
http://www.znaytovar.ru/s/Stolovaya.html

O0bekT 2. KopHenion peabku. PaboTy npoBoasT, Kak ONKMCcaHo /it 00bekTa 1.

O6bvext 3. Kopuemion cBékjbl. OcMmaTpuBAIOT KOPHEIUIOA CHapYyXKH, 00O3HaJas
rOJIOBKY, IIEWKY M KOPHEBOE TEJO. 3aTeéM pa3pe3aroT €ro MomepéKk U HM3ydarT cpe3 C
MOMOIIBIO JIYIIbI, OTMeYas KOHIIEHTPUYECKYIO CIOUCTOCTh U UepeloBaHUe 30H J1yda, KaMOus
U IPEBECUHBI.

KoHnTpoJibHBbIE BOIPOCHI
. Ilo xakoil npu4YMHE NPOUCXOJUT YKOpaUYMBaHUE KOPHEN?
. Kakue copra BBIIEIAIOT y KOPHEIUIONOB MOPKOBH, PEUCA U CBEKJIBI?
. Uro Takoe KopeHb?
. Kakue Bunon3MeHEHHBIE KOPHU UCIIONIB3YIOTCA YEJIOBEKOM B IHILY?
. KakoBsl ¢pynkumu xopHs?
. Kakyto popmy MMeroT KOpHEeI1oabl CBEKJIbI?
. UTo Takoe mpuIaTOYHBIA KOPEHb U ero PyHKIUs?
. Uro Ttakoe kopHemnon?
. Uem oTimyaroTcs 10 BHEIIHEMY M BHYTPEHHEMY CTPOCHMIO KOPHEIUIOAbI MOPKOBH, peauca,
CBEKJIBI?

O 00 1IN DN W B

JlabopaTopHas padora Ne7
Tema: U3ydyenne ocodeHHocTell MOP(OI0TrH4€cKOro CTPOEHUsI HAI3eMHbIX
BH/I0M3MEHEHHbIX BereTaTHBHBIX OPraHOB PacTeHUi
enb: O3HaKOMUTBCSI CO CTPOGHUEM BUJJOU3MEHEHHBIX [100OETOB

MeTtoanyeckue yKa3aHHA.

Knybenp mnpexacraBisger co0oil yTONILEHHOE OKOHYaHHME IOA3EMHOro Imodera -
CTOJIOHA, CIYXallleeé MECTOM OTJIOXKEHHUS 3alacHbIX MUTATENIbHBIX BEIIECTB (B OCHOBHOM
KpaxMasia). MecTo MNpHKperyieHnss KIyOHS K CTOJIOHY Ha3bIBaeTcs IyIOBUHOM, a
MPOTUBOINOJIOKHAS YaCTh KIyOHS - BEpUIMHOM.

Ha noBepxHOCTH KIyOHSI MMEIOTCSl YriyOseHus (IJ1a3Kh) ¢ MENKUMH («CISAIIUMUI)
noukamu. KiyOeHb oTinyaercs oOT OOBIUHBIX MO0OEroB 0osiee CHIBHBIM pa3BUTHEM
TOHKOCTEHHOM 3amacarolieii TKaHM M CcJaObIM pa3BUTHEM MEXaHHYECKUX TKaHeh ¢
OJIPEBECHEBIIMMHU KJIETOYHBIMU CTeHKaMu. Ha mnpomonbHOM paspe3e 3penoro KiyoHs
KapTodes Jerko oOHapyKMBAIOTCS KOpa, KaMOUaIbHOE KOJIBLO C MPOBOAAIIMMHU ITyYKaMU U
CepJLIEBUHA, KOTOpas BBIMVISIIUT HEOAHOPOJHOW: €€ BHYTPEHHSs YacTh BOJSHUCTA U
NOJyIpo3payHa, a BHEUIHSS BBIMNISAUT Oojiee IMJIOTHOM M CBETION 3a cuér OoJiblIero
coziepkaHus kpaxmaina. CHapyXu Ki1IyOeHb MOKPBIT MPOOKOM.

JlykoBulla - BUIOU3MEHEHHBIN MOA3EMHBIN MOOET ¢ CHIBHO YKOPOUYEHHOH cTe0IeBOn
4acThiO (AOHIEM) U MACHCTBIMH, TECHO COJNIMYKEHHBIMU JINCTHSAMHU, OOTaTBIMU NMUTATEIBHBIMU
BellecTBaMH (MsACHCTBIMM demrysiMu). OT JOHIJAa BHU3 OTXOJAT INPHUIATOYHBIE KOpHHU. Y
JYKOBHII PEMYaToro Jjiyka pa3jMyaioT 3aMKHYTHIE U OTKPBIThIE (00IIKE) Yellyr, KOTOpble K
KOHIIaM HCTOHYAKOTCA M BbICHIXatOT. CHapyXu JIyKOBHIA HOKpPHITA CYXHMH, IIEHYATHIMU
YyemysiMi, OOpa3yloIIUMU «pyOalliKy», KOTOpas NpeJoXpaHseT MsICHCTbIe YellyH OT
BBICBIXaHMsSI U MOBPEXKJIEHUS MUKPOOPraHM3MaMu U BpeauTensiMu. Cyxue KOHIBI OTKPBITBIX
MSICUCTBIX 4YEIIyH W CBOOOJHBIE KOHIBI CYXMX KpOIOIIMX Yelmlyn oOpa3yloT «IeHKy»
JYKOBHIIBI. B ILIEHTpe JIyKOBHUIIBI, Ha BEPXYIIKE JOHIA HAaXOAWUTCA BEpPXYLIEYHas I0YKa,
KOTOpasi MOYKET Pa3BUTHCS B LIBETOHOCHYIO CTPEJIKY C 3€TIEHBIMU JTUCThSIMH.

Kouan kamycTbl - BUJOW3MEHEHHBIN HaJA3€MHBIH MOOEr ¢ YTONIEHHOH cTeOaeBOi
Y4acThIO0 (KOYEPHITOM) U TECHO CONMKEHHBIMU OEITBIMU MSICUCTBIMH JIUCTBSIMHU, JTUIMIEHHBIMHU
XJIOPOIUIACTOB M HaKalUIMBaroIMMH MHoOro CaxapoB M BUTaMHHOB. B kodepbire xopouio
pa3sBHTa 3amacarollas TKaHb CEPALEBHHBI, HO MMEIOTCA TAKXKE M OJIPEBECHEBINNE KICTKU
MEXAHUYECKOM TKaHU U APEBECUHBI, IOITOMY pa3Mepbl KOUEPHI'M U CTENEHb BpAacTaHUs €€ B
KOYaH BIIMAIOT HA TOBAapHOE KA4eCTBO KamycThl. M3 BepXyllIeyHON IOYKM KOYEPBITM Ha
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BTOPOM TO/1 KHU3HH pacTeHHs 00pa3yeTcsi IBETOHOCHBIH 1mooer.

3aganue 1. M3yunTh CTpOEHUS BUIOM3MEHEHHBIX TOOETOB U CIENIaTh CXEMaTHUECKUE
PUCYHKH ¢ 0003HAYCHUSIMHU.

Mamepuanwpi: TyKOBUIIBI PETYATOTO JIyKa; KIYOHU KapTodels; KOYaH KamyCThl; HOXK;
JYIBL.

Ilopsinok npoBeneHusi padéoTbl

Oo0nbexT 1. JlykoBuua penmyaroro jgyka. JIykoBuily pazpe3aroT BI0Jb IO AUAMETPY,
BHMMATEJIbHO pacCMaTpUBAIOT OTMeYasi JIOHLIe, IICHKY, Cyxue deuyu (pyOaliku), MsICUCThIC
yeuryu (OTKPBITIE U 3aMKHYTBIE), BEPXYIIECUHYIO [IOUKY, IPUAATOYHbIE KOPHH.

Oobextr 2. KayGenb kaprogensi. OcMaTpuBarOT CBEXHH KIyOeHb CHapyXu U
OTMEYar0T HAJIMYKME IYMOBHHBI, BEPXYILIEYHON MMOYKH U TJIa3KOB. 3aTeM pa3pe3aroT KIyOeHb
BJI0JIb, PACCMATPUBAIOT C MOMOIIBIO JIYMBI, OTMeYas MpPoOKy, KOpy, KaMOHalIbHOE KOJIBIIO,
BHEILIHIOIO U BHYTPEHHIOKO CEp/LIEBUHY.

O0bexT 3. Kouan kamycrbl. Hebonblioli kouyaH KamycThl pa3pes3aroT BJOJIb IO
JIMaMeTpy, pacCMaTPUBAIOT, BBISABIISISL KOUEPHITY (CTEOJIEBYIO 4acTh KOYaHa) C 30HAMH KODBI,
KaMOul C [pOBOASIIMMHU DJJIEMEHTAaMH U CEpALEBUHBI, O€ble MSICUCTbIE JIUCThS,
BEPXYLIEYHYIO MTOUKY.

JlabopaTopHas padora Ne§
Tema: OcobeHHocTell MOP(}OJIOrNUECKOro CTPOEHUS
CYXHX IJIO/I0B
Henb: O3HaKOMUTBCS CO CTPOEHUEM CYXHUX IIOJI0B

MeTtoauyeckue ykazaHusi

IiBeTku, oOpasyroTcs Ha moberax M coOpaHbl B 3aMETHBIE TPYMIbI, KOTOpBIE
Ha3bIBAIOT coygemusamuy. B cOIBETHSAX pa3inMyaloT IiIaBHYIO U OOkoBY ocu. Ecnmu nBeTtku
HaXOJATCS Ha TJIaBHOM OCH, TO TaKHe COLBETHSI HA3bIBAIOT POCTHIMHU; €CJIM Ha OOKOBBIX OCSIX,
CJIOKHBIMHU.

Cema dopmupyercs M3 ceMmszadaTka B pe3yjbTaTe OIUIOJOTBOPEHUS M SBISIETCS
BBICOKOCIEI[UAIN3UPOBAHHBIM OpPraHOM Pa3MHOXKEHUS U pacceneHus pacTeHuil. OHO COCTOUT
U3 3apoovbiuia, 3anacaroujeti mKaHu U ceMeHHOU KOodcypul. 3allacHble TUTATE/IbHbIE BEIEeCTBa
B CEMEHax MOTyT OBITh JHOO BHE 3apojbliia (HAOCIEPM M TEpUcCHepM), OO B CaMOM
3apopblie (B CeMsII0AX ).

XuMudeckasi IpyUpo/ia 3allacHbIX BEIIECTB CEMEHU. B KauecTBe MUTATEIbHBIX BEIIECTB
B CEMEHHM MOryT OBITb Kpaxmai, XHUpbl U OelKOBble BellecTBa. B 3aBucuMoctu ot
npeobJiajaHusl TOTO WJIM MHOTO BEUIECTBA CEMEHA MOTYT OBITh KpaxMaiHCThble (y MIIEHUIIbI —
66% kpaxmana, y pxu — 67%), macnsHucTsie (y KiemeBuHbl — 10 70% Macna, y apHA — 10
48%), OenkoBblie (y ropoxa — 22-34% Oenka, y ¢aconu — 23, y con — 34-45%).

IInoowl, xak yxe yIOMHUHAIIOCh BBIIIE, 00PAa3yIOTCs U3 3aBsi3el I[BETKOB B pe3yibTaTe
omnonoTBopeHus. OH mpenHazHayeH A (OpMHpPOBAHUS, 3aLIUTHl U PACIPOCTPAHEHHS
ceMsH. B mpormecce pa3BuTHsS IUIOJla U3 CTEHKU 3aBsi3d (HOPMHUpPYETCS CTEHKA IUIOa —
oxononnoonux. OKOJIOIIIONHUK OOBIYHO COCTaBISIET OCHOBHYIO Maccy Iona. B Hem
BBIJICJIAIOT TPU CPAaBHUTEIBHO YETKUE 30HBL: HAPYXKHYIO, CPEIHIOI0 M BHYTPEHHIOIO.
Haubonee yeTko Bce TpU 30HBI MOXKHO PaziIM4MUTh, HAIPUMEp, B IUIOAE CIUBBHI WM BUIIHU:
TOHKMHA Hapy>XHBIH CIIOW — Koocuya, CheNoOHast - couHas MAKOMb IUIOAA U mMEepoast
KOCMOYKa W3 KaMEHUCTOM TKaHHU, OKpYyXkaromas cems. YacTo 3TH 30HBI y IUIOJOB HE CTOJb
YeTKO BbIpakeHbl. Ilnoapl Kiaccu(uIUpPyIOTCsA: BO-TIEPBBIX, IO KOJIMYECTBY CEMSH -
OJIHOCEMSIHHbIE U MHOT'OCEMSIHHBIE; BO-BTOPBIX, [0 CTPOEHHUIO OKOJIOIJIOJHUKA — COYHbBIE U
cyxue. Hwke mNpUBOJATCA OCHOBHBIE THIBI IUIOAOB pPACTeHUH, HWMEIOMUX IMpo-
JIOBOJILCTBEHHOE 3HAYCHHE.

1. Kopoboukosuonvie (cyxue, MHOTOCEMSIHHBIE):
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- 000, XapakTepeH st 0000BBIX;

- KOpobouKa, XapaKkTepHa JJIsI Maka.

2. Opexosuonsie (Cyxue, OTHOCEMSHHBIC):

- opex, OKOJIOTIJIOTHUK XKECTKUHN, ACPEBIHUCTBIN, XapaKTEPEH VIS JIECHOTO
opexa (JICIUHBI) U ero KyIbTypHOU (hopMbl (PyHIYKA),
TPEIKUX OPEXOB.

- opeuiex OTIINYAeTCs MEHBIIUM pa3MepOM (Ipeunxa);

- ceMsAHKA, OKOJIOTIJIOTHUK JKECTKUH, HE CpacTaeTCs ¢ CEMEHEM
(TIOJICOJTHEYHUK);

- 3€pHOBKA, OKOJIOTIOAHUK KOKUCTBIN, CPOCIIMICS C CEMEHHOMN KOKYpOid

(nmenwuna).
3. A20006u0Hble (COYHBINA WITH MSCUCTBIA OKOJIOTUIOAHHK, OOJIBIIICH YaCThIO
MHOTOCEMSHHBIC):

- A1200d, BECh OKOJIOIIO/IHUK, 32 UCKIIFOUEHUE KOXKHIIbI, COUHBIN, MSCHUCTBIN
(TOMaThl, BUHOTPAJl, CMOPOJMHA, KPbDKOBHUK);
- 20:10K0, B €r0 00pa30BaHNMU Y4acTBYIOT, KPOME 3aBsI3U, U APYTUE YaCTH LBETKa (SI010HS,

rpylia, aiiBa, upra, psiovHa);

- MBIKGUHA, KOXKHIIA )KECTKAS, ICPEBIHUCTAs, MSIKOTh COYHAs1, MsicucTast (IbIHS, apOy3, THIKBA,
oryper);

- nomepaHey, KOXKHIIA TOJICTas, OKPAIICHHAs] C BMECTHIIMIIIAMU Y(PUPHOTO Maciia, MIKOTh
COYHAas MSICUCTasl, XapaKTePEeH JIJIsl IIUTPYCOBBIX.

4, Kocmsankosuonsie (CouHble, OAHOCEMSHHBIE TIOJIbI) UMEIOT ChE00HYIO
MSICUCTYIO0 MAKOTh. OHa XapakTepHa IS TI0JOBBIX KOCTOYKOBBIX PACTCHUM (CJIMBA, BUIITHS,
yepelnHs, abpuKoC, MEePCUK, aibiva). M3penka OviBaeT cyxas kocmsanka (MUHIAID).

5. CnooicHule (cOopHble) NI00bL:

- cOOpHbILL OpeuteK (MHo20opeuieK) TIPEICTaBIAIOT COO0H COBOKYITHOCTh
MHO’KECTBA OPEIIKOB (IITUIIOBHHUK);

- MHO200peuieKk 3eMIISTHUKY U KITYOHUKHU U3BECTEH MO Ha3BAaHUEM «SIT0Jay. Y 3THX
PACTCHHIA MEJIKHE OPEIIKU CHJIAT Ha BBITYKJIONW MOBEPXHOCTH CHIIBHO Pa3pOCIIerocs,
MSICHCTOTO, COUHOTO 1IBETOJI0XKA;

- cOOpHas KOCMAHKA — COBOKYITHOCTh MHOYKECTBA KOCTSIHOK (MaJlMHa, €KEBHKA,
MOpOIIIKa, KOCTSHUKA).

3aganue 1. M3yunTs CTpoeHUsS CyXMX IIJIOJOB M CIENAaTh CXEMaTHUYECKUE PUCYHKH C
0003HaYEHUSIMH.

Mamepuanvl: 3aMOYEHHBIE 3€PHOBKM IIIIEHUIBI, CEMSIHKM IIOJCOJHEYHHKA W
IPEeYNXHU; JYIbI IPenapoBalbHbIE UTJIbl, OPUTBBI.

IHopsinok npoBeneHusi padéoTbl

O0bexkT 1. 3epHoBka mumeHunbl. C MOMOIIBIO JIYIIBI OCMAaTPUBAIOT 3€PHOBKY,
BBISABIISISL XOXOJIOK, OOpPO3JKY Ha OpIOIIKE, BRITYKIYIO CIIMHKY M 3apOJIBIII, OTIPaHUYCHHBIH
OT OCTaJIbHOM YacCTH 3€pHOBKU PYOUHKOM.

Oo0bexT 2. Cemsinka rpeunxu. Hanpes3aror OpUTBON KOXKHUCTBIM TEMHO-KOPHUYHEBBII
OKOJIOTJIOJIHUK CEMSHKM M CHUMAIOT €ro, 3aTeM HIJION HaJApBhIBAIOT TOHKYIO CEMEHHYIO
KOXypy. OOpamaioT BHHMaHUE, 4YTO CeMs JIEeKUT CBOOOJAHO M HE cpacTaercs ¢
OKOJIOTJIOZIHUKOM, KaK Yy 3€pHOBKH, a CEMEHHas KOXKypa IJIOTHO MPHJIETaeT K 3HJI0CHEpMY
cemeHu. Jlanmee pas3pe3aroT TpEXTpaHHOE ceMs IO pedpy M C MOMOIIBIO JIYINbl BBISABISIOT
Oeblif MyYHHUCTBIN SHIOCTIEPM U JIEKAIINI BHYTPHU HETO KEJITOBATHI U30THYTHIN 3apO/IbIII.

O0bextr 3. Cemsinka moacojHeuyHuka. Hanpesaror OputBoil 4€pHbIl TBEPABII
OKOJIOTIJIOTHUK, OCBOOOXKasi CeMs, U CHUMAIOT WIJIOW CEMEHHYI0 000ouky. OOpamarmT
BHHUMaHHUE, YTO OKOJIOIUIOJHUK HE CpalléH C CEMEHEM, a CaMO CEMs COCTOMT JIUIIb W3
0007109KH U 3apojpiia (FHIOCTIEpMa HET, Kak U 'y 0000BbIX). OCTOPOKHO pa3/IBUTAIOT UTIION
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MSICHCTBIE CEMSI0JIN 3apOJIbIIIA, TECHO COMPUKACAIOIINECS APYT C APYTOM, C TOMOILBIO JTYIIbI
0OHApY)XMBAIOT MEXTY HUIMH KOHHYECKHI KOpeniok (0OpallieH HapyxKy) U TOYedKy (BHYTpH,
MEXY CEMSIIONISIMH).

JlabopaTopnasi paGora Ne9
Tema: OcobenHocTeil MOP(OJIOrHIeCcKOro CTPOEHUs
COYHBIX IVIO/I0B
Ienb: O3HaKOMHUTBCS CO CTPOEHUEM CYXHX IUIOJIOB U CEMEHU
[TpomomKkuTeTLHOCTH paboTHI: 2 yaca

3aganue 2. U3y4nTh CTPOCHHE COYHBIX TUIOJOB U CIIENATh CXEMATHYECKHE PUCYHKH C
0003HaYEHUSIMU.

Mamepuanwi: cBexue 10J0KU U anleIbCUHBI (JTUMOHBI); HOXK; JIYIIBI.
IMopsinok npoBeaenusi padboTbl

Oo0bexT 4. S16s10K0. OCMaTPUBAIOT IO/ CHAPYKU, OTMEYast IUIOJOHOXKKY M OCTaTKH
Yaleyku IBeTKa. Pa3pe3aioT oaHO s0J0KO BIONb MO JIUAMETpPY, IpPYroe - TMOMepék.
PaccmarpuBarot si06710K0 B TPOIOJIBHOM paszpes3e, 0003Havast MI0A0HOXKKY, YalIeuKy, KOKHUILY
(BHEIIOJHUK), COYHYIO MSKOTHb (MEXIUJIOJHUK), MEePraMeHTOBUAHBIA BHYTPHUILIOAHUK,
00pa3yronmii CeMEHHBIE KaMepbl ¢ CEMEHaMHM, CJIellbl COCYIUCTO-BOJOKHHCTBIX IMYYKOB B
MEXIUTOJHUKE, OTPaHHUYMBAIOIINE «Ccepleuko». PaccmarpuBaioT s0J0KO B MONEPEUHOM
paspese, oTMeuasi, 4YTo B IEHTPE IUI0/a MPOXOJUT OCEBas MOJIOCTh, BHYTPUIUIOAHUK COCTOUT
U3 TIISITH CEMEHHBIX Kamep, CepAeYKO OKAlMIIGHO TOYEYHBIMHU CJIEIaMU COCYIHCTO-
BOJIOKHUCTBIX ITYYKOB, paCIlOJIOKCHHBIMH 110 KPYT'Y.

Oo0bexkT 5. Ilomepanen. OcmaTpuBalOT IUIOJ LUTPYCOBBIX, OTMEYas MECTO
MPUKPEIUIEHUS TUIOJJOHOKKHA M OCTaTKH 4Yalleuku. Pa3pes3aror ero momnepék, pacCMaTpuBarOT
paspe3, 0003Hayas OKpAlCHHbI BHEIUIOJHUK C TOUYEYHBIMM BMECTWIMIIAMHU 3()UPHBIX
Mmaces, Oenblii BaTooOpa3HBI MEXIJIOJHUK M COYHBIM BHYTPHUIUIOAHUK C CEMEHaMH,
pa3enEHHbIN Ha TOJIBKU, COCTOSIINE U3 COYHBIX BOJIOCKOB.

JlabopaTopnasi padora Ne 10
Tema: U3ydyeHue cTpoeHus U 3HaYeHUe PbIO.

Ieab: BbIpaOOTaTh yYMEHUS W HABBIKM OINpEAENeHUS OHOJIOTMYECKOr0 U TOBAapHOTO
HalMEHOBAHUSA pPBIOBI 10 €ro BHEIIHEMY BUJY U CTPOEHHUIO; HAYYMThCS OINpPENeNsTh
KPYIHOCTb PHIObI U BBIXOJ €€ CheT0OHOMN YacTH.

TEOPETUYECKAA YACTb

Pb10b1 — camas MHOTOYMCIIEHHAs: M pa3HOOOpa3Has TpyIna MO3BOHOYHBIX KUBOTHBIX
(Oomee 20 Thic. BHUOOB). B mpomecce IMTEIBLHOTO HCTOPUYECKOTO PA3BUTHUS PHIOBI
IPUCHOCOOMINCHE K MHOT000pasuio yCJIOBHUN BOJHOW Cpelbl, OT OCOOCHHOCTEH KOTOPBIX
3aBUCSAT UX CTPOSHHE U 00pa3 )KHU3HH.

ITo o6pa3y xu3HH pbIO MOAPA3AEIAIOT HAa YETHIpE TPYHIBL: MOpcKue - CKyMOpus,
CTaBpHJla, OKEAHUYECKHE CENIbIU U JIp.; NpecHO800Hble - Kapl, (openb, cTepisab, IIyKa,
HaJIUM U JIp.; NPOXOOHble - OCETPOBBIE, CEMIa, TUXOOKEAHCKHE JIOCOCEBble, BOOJIA U JIp.;
noaynpoxooHvle (MPUYCTHEBBIE) - JIEI, ca3aH, COM, Cy/IaK U Jp.

[TpombIciIOBYIO pHIOY OAPA3NIENAIOT 110 CE30HY U CIIOCO0Y JI0Ba, (PU3NOIOTHUECKOMY
COCTOSTHUIO, YITUTAHHOCTH, COAEPKAHUIO )KUpa U pa3Mepy.

ITo ¢u3nonOrNYeckoMy COCTOSHUIO DPA3IHYaAIOT PhIOY MHUTAIOLIYIOCS, KHUPYIOUIYIO,
WIA HarylibHYyl0, IPEIHEPECTOBYI0 WJIM OTHEPECTHUBIIYIOCS; IO COJEPXKAHMIO JKUpa -
HEXHUpHYIO (10 2 % xupa), cpenHeil »xupHocTu (o 8% »xupa), xupHyro (1o 15% xupa),
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oueHb KHUpHYIO (Oonee 15% xupa); Mo YMUTAHHOCTHU (OMpenesieTcs Mo TOJMIIMHE CITUHKH)-
TOIIYIO, CPEAHEH YIUTAHHOCTH U YIIUTAHHYIO.

B uxTtHonoruu (Hayke o ppiOax) CyIIECTBYET CIIEAYyOINas CHUCTeMa KIacCU(PUKAUU
pBIO U pBIO00OPA3HBIX: KIACCHl — MOAKIACCH — HAIOTPSAIbl — OTPSAIBl — MOAOTPSABI —
HAJICEMENCTBA — CEMENCTBA — MOACEMENCTBA — POl — BUJIBI — MOJIBUBL.

B ToBapoBegHOW mpakTHKe pBIO KiIacCH(DUIMPYIOT MO BUAAM M ceMmeircTBam. Buo -
COBOKYITHOCTb ~ 0COO€H, 3aHMMAIONUIMX ONpEACICHHYI0 Treorpapuueckyro o0macte u
o0jafaomux pAaoOM ONpPENEeNIeHHbIX IPU3HAKOB, IIepeJaBacMbIX IO HacielncTBy. B
cemeticmeo OOBETUHSIOTCS PBHIOBI, MMEIOIIME Psii OOLIMX MPHU3HAKOB: (popmy Tena, BUJ
YelyH, CKeJeT U JIp

Ha puc. 1 u 2 noka3zana cucrema pei0 ¥ ppIO000pa3HBIX MO MOP(OIOTHUECKUM H
OHOJIOTUYECKUM MPU3HAKAM.

[Ipu mpoBeneHnn MOp(OIOTHYECKOTO aHANU3a, y PhI0 OMPEACISIIOT niacmuiecKkue
(KayecTBEHHBIC) U Mepucmuyeckue (CUYCTHbIC) IPU3HAKH.

[TmacTrueckue MpU3HAKU YKA3bIBAIOT HA DKCTEPHEP PHIOBI, COOTHOIIECHHE OTICIBHBIX
yacTel Tella U BKITIOYAIOT Pa3IndHble U3MEPEHHUS.

K mepucTryeckuM mpHU3HAKaM OTHOCSATCS YHCIO TIO3BOHKOB, KAOCPHBIX THIYMHOK,
Jy4ell B MIIaBHUKAX U JIp.

[Tpu upenTHdUKaMKU ceMelcTBa oOpamaT ocodoe BHUMaHue Ha (OpMy U OKpacKy
TeNa, PacloJIOKEHUE TJa3, IJIABHUKOB, XapaKTep KOKHOTO WJIM YellyHuaToro MOKpoBa U
JPYrUe CUCTEMAaTUYEeCKHUE TIPU3HAKH.
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Puibb! 1 puiboobpaassie

Hacronuwme pubint

Henacrosume peibet,
(xpyrnopoTe)

M NBPHBIE KOHEMHOCTH,
3Y0b! HACTORLIME

YamocT i napusie
KOHENHOCTH OTCYTCTBYIOT,
3y0sl POrogsie

Murnory (nogrnace)

Kpome xabep
KPOBOOOpALLSHNE

MIMBIOT NONHOCTHIO
OKOCTEHOBLWMA CKener,

8 CKENETe ronosb! COCTEANNNT OCHOBHYIO

NACTH OTEYECTBEHNOIO
NPOOGNSANOT KOSTH H MHPOBOIO NPOMBICHA

Puc. 1 Cucrema pbi6 u pbriO000pa3HBIX MO MOPQOIOrMYECKUM U OMOJOTHYECKUM

pU3HaKaM
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Ortpapb: NogoTpagbi CemeNcTea
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___— KapnosugHsie Ka

o pricBble

Kapnoobpaatsie ~——_—_ — ComoBugHsie Comoskla
T ONeKTprYecKue yrpu SMeKTPUYECKKUE YIrpu
YrpeobpasHsele - PedHbie yrpu
IpeckoobpasHeie ' TpeckoBbie
Makpypycossie, |
MW ONMHHOXBOCThIE | Makpypycosbie
KambanoobpaaHble Kambanoskie
OKyHeBMfHble —=——— OKYyHeBble

CraBpuaosble

_— Mopckue cobavkn ——— Bensaioroseie

e 3y6aTkoskle
OKyHeobpasHbie é—— CrymbpueBngHuie — Ckymbpuessie
KocTHowekue,
UKW NaHUMPHOLLIEK e CkopneHosbie

(MMeloT naHLWpL Ha wieke)

Puc. 2 ®parmeHT cucTeMaTHKN KOCTUCTBIX PbIO

MatepuajbHoe o0ecniedeHue 3aHATHSA.
O6pasupr peunoit peiobl. ['OCT 1368-2003 «Pwiba. [Inmra u wmacca». Becsl

TEXHUYECKHE. DIEKTPOILIUTA.
Ha 1 6purany: Kactprons. XKecrsanoit mognoc. Hox, ckanbnens, HOXHUIBL. JInHeiika

(mepHas nenTa). Tapenka — 2 m1. Bunka. lllymoBka. Mukpockon. [IpenmerHoe cTekio.
Ilopsiook evinonnenus pabomoi:

1. B3BechTe 00pasel ppIObl Ha TEXHUYECKUX BECAX.

2. VYnianure deuryro M MOBTOPHO B3BEChTe€ oOpasel] phIObI, paccuuTaiite maccy
Yelryu.

3. [loncunTaiiTe 4MCIO TIABHUKOB, KOJIWYECTBO MATKUX U JKECTKUX Jyded B
TUTABHUKAX, OTPEKBTE IJIABHUKH Y OCHOBAHHS U B3BECHTE UX.

4. VY nanurte rojaoBy pelObl POBHBIM CPE30M Y KOHIIOB ’Ka0EpHBIX KPBIIIEK, B3BECHTE
TOJIOBY.

o. OCTOpOKHO BCKpOWTE OpIOIIHYIO TOJOCTh pHIOBI, HW3BIEKUTE U B3BECHTE

BHYTPEHHOCTHU. Ecii BO3MOXHO, OT/I€IBHO B3BECHTE FOHA/IbI, IIeUYeHb (0e3 )KEeTUHOTO My3BIPs)
U KUPOBBIE OTJIOKEHUS KHUIIEYHHKA. ECTu BHYTPEHHOCTH DPBIOBI OTIESIOTCS CIUIOIIHOMN
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Maccoi, WX CIeAyeT OTHEeCTH K HeCheIOOHOW uwacTu. Maccy BHYTpEHHOCTEH MOXKHO
OTIPEENUTh M0 Pa3HUIE MACChHI PhIOBI C BHYTPEHHOCTSIMHU U 0€3 HUX.

6. Y pbIOBI ceMeHCTBa KaproOBBIX OCTOPOKHO H3BJICKUTE TIJIOTOYHBIC 3YOBI,
OTpeeNuTe UX PATHOCTh (OAHOPSAHBIC, ABYXpSIHbIE, TpexpsaHbie). [laHHOE ompeneneHue
MO>KHO IPOBECTH IOCJIC BAPKHU TOJIOBHI.

7. CaapuTe TyLIKY pBIObI, HE JJOMYCKasi pa3BapuBaHUs, B KUISIIEH BoJie. 3aTeM CO
CBAapCHHON TYIIKHM OCTOPOXHO CHUMHTE KOXY, 3apUCyiTe B pabodyi0 TeTpaah OOKOBYIO
MYCKyJaTypy pbIObl U oTaenauTe Msco. [locie 3Toro mojcuuTaiTe KOJIMYECTBO MO3BOHKOB B
MO3BOHOYHHUKE PHIOBI M OMPEICITUTE MACCy KOCTEH TYIIKU PHIOBI.

8. Paccunraiite maccy chenoOHON wyacTu pbiOBl. Maccy CbemoOHOW dacTh
PaCCUMTHIBAIOT KAaK Pa3HUILy MEXKAY MacCOW PHIOBI B LEJIOM M MAacCOW YellyH, IJIaBHUKOB,
TOJIOBBI, BHYTPEHHOCTEH (KpOME pa3BUTHIX FOHAJ] M MIEYEHH TPECKOBBIX PbIO), KOCTEH TYIIKH.

[Tomy4yenHble pe3ynbTaThl OPOpPMHUTE B BHIE Tabmna 1.
Tabmuma 1
MaccoBblii cocTaB oOpa3iia peiObI

Brixon, % k macce

Pr10a u ee yactu Macca, T
PBIOBI B IIETIOM

1. Macca 1iemnoii peiobl

2. Macca yenyu

3. Macca 1mj1aBHHKOB

4. Macca rojoBbl

5. Macca BHYTPEHHOCTEH, B TOM YHCIIE
pa3BUTBIX TOHaJA M Ie4eHb (KpoMme
TPECKOBBIX PHIO)

6. Macca kocTeil Tymku

7. Cpeno0Has 4acTh

[To okoHYaHMIO TIPOBEIEHHOM JTa0OPATOPHOI pabOTHI CAEIANTE BHIBOJI.
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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 ycTpoena nuieBapurenbHas cuctTemMa y ppio?

. 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 oTiiuaeTcsi 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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