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YUYEBHBIN NPEIMET «BHOJIOT UsI»

N3yuyenue ydeOHOro mnpeamera «buoNOrus» Ha ypOBHE OCHOBHOTO OOIIETO
obpazoBanus (mamee — OOQO) um Ha ypoBHE CpeaHEro oOIero oOpa3oBaHMS
(mamee — COQ) HampaBieHO Ha JOCTHXKEHHUE OOYYArOUIUMHUCA JUYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS yUeOHOTO MpeaMeTa, KOTOPhIE
OTpaXk€HbI B peiepalbHbIX pab0oYMX MporpaMmax yd4eOHOro npeamera:

— «buonorus» (5-9 knacc, 6a30BbIi YPOBEHB):

https://edsoo.ru/wp-content/uploads/2023/08/24 ®PII-buonorus_5-9-
Kjaccel_0Oaza.pdf;

— «buonorus» (7-9 knacc, yrinyOnEéHHbBINA YPOBEHb):

https://edsoo.ru/wp-content/uploads/2023/08/25 ®PII-buonorus 7-9-
Kjacchl_yripdf;

— «buonorus» (10-11 kiacc, 6a30BbIil YPOBEHB):

https://edsoo.ru/wp-content/uploads/2023/08/27 ®PII-buonorus 10-11-
kiaccel_0Oaza.pdf;

— «buonorus» (10-11 knacc, yrmyOn€HHBIN YPOBEHB):
https://edsoo.ru/wp-content/uploads/2023/08/28 ®PII buonorus-10-11-

Kkiaccel yrinpdf.

Pe3ynpTaThl 0CBOSHUS TPOTrPaMMBbI OCHOBHOTO O0IIIETO 00pa30BaHUs, IPOTPAMMBI
cpeaHero odiiero oOpazoBaHus (0a30BbIA WM YITYOJEHHBIM YPOBEHB), B TOM YHUCIE
OTIIETLHON YacTH WM Bcero oO0bEéMa ydeOHOTO MpeaMeTa MOJJIeKAT OIEHWBAHHIO C
y4eToM crelupuKi 1 0COOCHHOCTEN MpeaAMETa.

KoMmriiekcHblid MOAXOJ K OIEHUBAHHUIO TMPEANOJIAraeT MCIOJIb30BAHUE BO
B3aMMOCBSI3H €T0 Pa3HOOOPA3HBIX 81008 U hopm.

K BugaM BHYTPHUIITKOJIBLHOTO OIICHWBAHWS MPEIMETHBIX PE3yJbTaTOB OCBOCHUS
00pa3oBaTeNbHBIX MTPOTrpamMM, pa3BEPTHIBAEMBIX 10 TIEpUOAaM 00yUEHHUsI, OTHOCSTCS:

- CTapTOBas JUAarHOCTUKA;

— TEKyIas OICHKA;

— TEMaTH4YeCKasl OICHKa;

— MIPOMEKYTOUHAS aTTeCTaIIUS.



Cmapmosas ouaenocmuka 1o 0uosoruu mpoBoauTcs B 5 u 10 kiaccax ¢ 1enbio
OLICHKM TOTOBHOCTH K OOYYEHHIO Ha COOTBETCTBYIOLIEM YpPOBHE OOpa3oBaHUA U
BBICTYIIA€T KaK OCHOBa (TOYKa OTCYETA) JJIA OLEHKH JUHAMUKH O00pa30BaTelIbHBIX
JOCTIKEeHUM oOyuaromuxcs. He olnieHuBaercs U He BHOCUTCS B TpapUK KOHTPOJIBHBIX
MEPOIPUSATHM.

Texywas oyenxa COCTOUT U3 POPMHUPYIOIICH OLIEHKH U JUATHOCTUYECKOM OLICHKH.
B kauectBe (Gopm paboThl Ui TEKYIIEro OIEHUBAHUS MO OHOJOTHM Ha YPOBHAX
OCHOBHOTO ¥ CPETHEr0 00111ero 00pa30BaHusi MOTYT OBITh HCIIOJIb30BAHBI: YCTHBIN OTBET,
OMOJOTHYECKU JUKTAHT, MpakTU4YecKkas WM JabopaTopHass (O3HAKOMHUTEIbHAS,
oOydaromasi) pabora, caMocCTosITelbHas paboTa, TECT, caMO- M B3aMMOOIICHKA,
peduekcus, mucTel poaBMKeHus. JlabopaTopHble (IIpakTHUECKHEe) padOThl, UMEIOIITHE
O3HAKOMUTENBHBIN WM OOy4YaloIIMil XapaKTep BBIIONHIIOTCA B paboued TeTpaau
00yJarommxcs.

C 1enpl0 BBIMOJHEHUS MPAKTUYECKOW 4YacTH TMPOrpaMMbl MO OHOJIOTHH
oOydaroniecs: 3aUChIBAIOT B TETPaJX HOMEpP M TeMy paboThl, a Takke BbIBOA. Eciu
Marepuan padoThl MOJHOCTHIO WIIM YAaCTUYHO BCTpedaeTcs B 3amanHusx EI'D, kpome
BBIBOJIA TIPU BBIOJTHEHUHU pabOThl MOXKET OBITh BHECEHA JIOMOJIHUTENbHAS HHPOpMAaIIUs
(Tabnmuua, cxema, IJIaH JACUCTBUU M T.A.). BeimonHeHue Takux padboT HE Tpedyer
00s13aTEIHPHOTO OIICHUBAHUS YIUTEIIEM M BRICTABJICHHS] OTMETKHU B KJIACCHBIN xypHa. [1o
YCMOTPEHHUIO yuuTes paboTa MOKET ObITh OLIEHEHA JIMOO Yy OTJIEIbHBIX 00yYaroIuXCs,
100 y BCEX YUEHHMKOB KJiacca (B 3aBUCUMOCTH OT 3HAUMMOCTH U3y4aeMOIo MaTepuaia).

Temamuueckasi oyenka BBICTABIAETCS BCeM OOydYalOIIMMCS Kjacca IO
pe3ynbTaTaM MPOBEAEHHOTO KOHTPOJIBHOTO MEPONPUATHS, 3a(UKCUPOBAHHOTO B
KaJICHJapHO-TEMAaTUYECKOM  ITUTaHMpoBaHMU. B kadectBe Qopm paboTel  aiid
TEMaTUYECKOTO OIICHUBAHUS MO OMOJIOTUM HA YPOBHSIX OCHOBHOTO U CPEJIHETO OOIIEro
o0pa3oBaHUsI MOTYT OBITh UCIIOJIb30BaHBI: KOHTPOJbHAS paboTa, MpakTH4eckas padoTa,
nabopaTopHas paboTa, 3a4€T, CTaHAAPTU3UPOBAHHASI KOHTPOJbHAA padoTa B dopmare
BIIP, OI'D, EI'D, npoekr. KoinuecTBO KOHTPOJBHBIX MEPONPUSATHA HE HOJIKHO
npesbimath 10% oT o0Iero KoJmyecTBa 9acoB B AJaHHOW napamienud. L{emecoodpasHo
HE BKJIIOYATh B IPaQUK KOHTPOJIBHBIX MEPOMPUATUN MAKCUMAIBLHOE KOJIMYECTBO padOT
IIKOJIBHOTO M (peepajbHOTO YpOBHSA (HEOOXOAMMO 3aJI0KHUTh XOTS Obl OAMH 4Yac Ha
MPOBEICHUE KOHTPOJIBHBIX MEPONPHITHH Ha MYHUIUIIAILHOM WM PETHOHAIBHOM

ypoBHe). IlpumepHbIii TpaduK KOHTPOJBHBIX MEPONPUATHA MOMKET BBITJISJIETh
CIEAYIOIIUM 00pa3oMm.
Tabnuua 1
Koyin4ecTBO KOHTPOJILHBIX MEPONIPUSATHH
Kaac Koxa-Bo MakcumaiabHo | KonTpoasnsl | Jlaboparopusl | CTaHaapTH3MPOBAHHA
c YacoB M0 | € KOJIUYeCTBO e padoThl, e u/unm sl KOHTPOJIbHAA
MPOrpaMM | KOHTPOJBHBIX KOJI-BO npakTuyeckue | padora B popmare
e MeponpUuATHI padoThI, BIIP, O3, EI'D
K0JI-BO
5 34 3 2 1
6 34 3 2 1
7 6a3. 34 3 2 1
7 yriL




8 bas. 68 6 5 1
8 yri.
9 Oa3. 68 6 1 5
9 yri.
10 34 3 3
0as3.
10 102 10 1 8
yTII.
11 34 3 2 1
0as3.
11 102 10 1 8
YTII.

B 5 kmaccax B Mae 00s3aTelbHO TPOBEJIECHUE BCEPOCCUMCKONM MPOBEPOYHOM
paboTts! (manee — BIIP) mo 6uonorum 1y1st BceX 00ydJarOmmxcsl.

B 6 — 8-x kyaccax xoTsa Obl OJMH KJIacC W3 Napajiesd (Ha OCHOBE CIy4ailHOTO
BbIOOpa Ha (enepanbHOM ypoBHE) BoinoaHseT BIIP nmo Ouonoruum, ciepoBaTeabHO, OHU
JOJKHBI OBITH 3aJ10KEHBI B TpaK KOHTPOJIBHBIX MEPOTIPUSITUH.

B 9 knacce KOHTpOJIbHYIO pabOTy LEIECO00Pa3HO MPOBECTH MO UTOraM MEPBOrO
nonyroausi. Ha ocHoBaHuM pe3ynbTaTOB JTaHHOW pabOThl 00y4YarOIIUMCS MOXKET OBbITh
MPUHSATO PELIeHHE O BRIOOpE OMOJIOTUM B KauecTBe MpeameTa o Beioopy Ha [TMA-9. B
10 xmacce (0a30BbIii ypOBEHb) BMECTO KOHTPOJIbHOW palOThl JIydille IPOBECTU
7abopaTOpHYI0 TEeMaTHYeCKyl0 paboTy, KOTopas HacT MPAKTUUYECKUE HaBBIKH
BBITIOJIHEHUSI OMOJIOTMYecKoro skcrepuMenTta. B 11 kiacce (0a30BbIli YpOBEHB) IS
oOyuaroruxcs 3arianuposana BIIP mo 6uosoruu, T.K. mojiapisioliee O0JIbIIMHCTBO HE
cobupaetcst cnaBatb EI'D mo mannomy mpenmery. B 10 u 11 knmaccax (yriayOn€HHBIM
YPOBEHB) L1€1€CO00Pa3HO MPOBOIUTH UTOTOBYIO KOHTPOJIBHYIO padOTY € LENbIO OLICHUTD
rOTOBHOCTB oOy4aromuxcs k npoxoxaenuto EI'D o npeamery.

Tabnuua 2
Ilepeyennb
PEKOMEH/10BAHHbIX JIA0OPATOPHBIX M MPAKTHYECKUX padoT
JJIS TEMATHY€eCKOM OLEHKH 10 0MO0JI0ruM (110 NapaJljiessim)
Kaace Ne Haspanue 1adoparopHoii O0ocHoBanme BbIOOpa
n\n (mpakTHYecKoii) padboTbl
5 kmace | 1. «M3ydyenue nabopaTopHOIro Bomnpocs! 0 3HaHUM IPUMEHEHUS
000py/I0BaHUs: TEPMOMETPHI, BECHI, 1ab0paTopHOro 00opyI0BaHUs
yamku [letpu, mpoObupku, MEH3ypKu. BbIHECeHbI Ha OI'D
[IpaBuia paboTsl ¢ 000pPYI0OBaHUEM B
HIKOJIbHOM KaOWHETE»
2. «O3HaKOMJIEHHE C YCTPOHCTBOM JYIIHI, Muxkpockor — OCHOBHOU TpuOop B
CBETOBOI'0 MHUKPOCKOIIA, IPaBMiIa padOThl | IIKOJBHBIX OMOIOTHYECKUX
C HUMH» HcciaenoBanugx B 5 — 11-x kimaccax
6 xmacc | 1. «MccrnenoBanue CTpoeHHS KOpPHEBMINA, | Bormpock! Ha Joka3arenbcTBa
KJ'IY6H5I, JIYKOBHUIIBD» BUION3MCHCHU mo0era BLIHECEHDI
Ha OI'DO u EI'D




«M3yueHne cTpoeHHs CEMSIH OJTHOI0TbHBIX
U IBYJIOJIbHBIX PACTEHUI»

Marepuai 1eXuT B OCHOBE
KJIAaCCU(UKALUN TTOKPBITOCEMEHHBIX
pacTeHuit

7 xknacc «M3ydeHre BHEHIHEro CTpOeHUs MXOB (Ha | MXU — €IMHCTBEHHBIE U3 BBICIIUX
MECTHBIX BUAAX)) pacTeHui B AKU3HEHHOM LIUKJIE
KOTOPBIX peobiaaer rameTour
«M3ydeHue cTpoeHHs OAHOKJIETOUHBIX | OCOOEHHOCTH CTPOEHUS U
(MyKOp) M MHOTOKJIETOYHBIX (IIEHHLMIUI) | )KU3HEACATEIbHOCTH TPHOOB OOJIbIIe
IUIECHEBBIX TPUOOB» HE U3Y4aroTCs B IIKOJIBHOM Kypce
ouosiorun
8 kJacc «CtpoeHue siilla M pa3sBUTUE 3apojbliia | SN0 NTUIBI — IpUMEp AHLEKIETKU
NTHULBI (KYpUIBI)» ’KMBOI'O OpraHu3Ma
«MHoroo0Opasue MpocTennx (Ha TOTOBBIX | V3ydeHne ocoOEHHOCTEH CTPOCHUS U
npernaparax)» KU3HEJEATEIbHOCTH KUBOTHBIX,
OpraHu3M KOTOPBIX NPEACTABIEH
OHOH KJIIETKOU
«UccnenoBanue  BHewmwHero  crpoeHus | M3yueHue ocoOeHHOCTEN CTPOEHUS U
HAceKoMoOro (Ha ImpUMepe MaiCKOro KyKa | )KM3HEIESTeIbHOCTH caMOon
WIM  JPYTUX  KPYHHBIX  HACEKOMbBIX- | MHOTOYUCIIEHHOMN IPyIIIbI
BpenuTeneil) OpraHu3MOB Ha 3emiie
(mpucnoco6iieHus, MO3BOJIUBIINE
3aHATh FOCIIOJICTBYIOLIEE
10JIO’)KEHUE Ha IJIAHETE)
«MccrnenoBanue BHEUIHErO CTpoeHUs U | M3ydyeHue npucnocoOlIeHHOCTH
0Cc00EHHOCTEH MepeBIKEHUS PBIOBI» OpraHu3MOB K BOJHOU cpene
oOuTaHus
«MccnenoBanue ocoOeHHOCTeH ckeneta | M3yueHnue mpucrnocoO0IeHHOCTH
ITHLIBD OpPIaHU3MOB K I1OJIETY
9 kiacc «HccienoBanue CBOWCTB KOCTH» HccnenoBanue ocoOeHHOCTEN
CTPOEHHS OCEBOTO CKEJIETA YEJIOBEKA
«3yuenne Mukpockonuueckoro crpoenusi | CpaBHUTEIbHAS XapaKTEPUCTUKA
KPOBM UeJIOBEKa W JIATYLIKH (CpaBHEHME) | CTPOEHUS KJIETOK KPOBH MEPBUYHO-
Ha TOTOBBIX MUKpOIIPENapaTax»» HA3EeMHBIX KUBOTHBIX U YEJIOBEKa
(TUMIMYHO HA3€MHOTO OpPTaHNU3Ma)
«CocraBieHle MEHI0O B 3aBUCUMOCTH OT | Marepuain BbIHECEH OTIEIbHBIM
KaJIOPUMHOCTH ITHILLN BonpocoM Ha OI'D (wyacth 2), umMeeT
OOJIBIII0E MPAKTHYECKOE 3HAUCHUE
«3yuenmne ctpoeHus opraHa 3peHus (Ha | Uepes opraH 3peHUsI YEIOBEK
MYJISDKE U BIIQXKHOM IIperapare)» nony4aet 90% undopmaruu 06
OKpY’KaroIIeM MUpe. 3HaHUE
0COOEHHOCTEH CTPOEHUS U TUTUEHBI
— 3aJI0T COXpaHEHUSs 3/J0POBbsI
10 xnacc «M3ydyeHue KaTaJuTUYECKON aKTUBHOCTH | Bormpockl Ha 3HaHHE 0cOOEHHOCTEH
(6aza) (hepMeHTOB (Ha MpuMepe aMUIa3bl WIH (bepMeHTaTUBHOIN aKTUBHOCTHU

KaTasa3bl)»

BKJIFOUEHBI B 00e yactu EI'D 110
ounoJiornuu

«M3yueHne cTpoeHus KJIETOK pacCTeHHH,
KUBOTHBIX U OaKTepUil O] MUKPOCKOIIOM
Ha FOTOBBIX MUKpOIIpenaparax u ux
OIMCaHUE»

3HaHHE CTPOEHUS KIETOK
MIPEJICTAaBUTENICH PA3IMYHBIX I[APCTB
JKUBOU MPUPOIBI — OCHOBA
OMOJIOTMYECKHUX 3HAHUN




«M3ydenne MoauHUKaAITnOHHON
U3MEHUMBOCTH, IOCTPOECHUE
BAPUALIMOHHOTO psifia U BAPUALIMOHHON
KPHUBOW»

[TonydyeHue HaBBIKOB
CTaTUCTHYECKOM 00pabOTKH
HOJTY4EHHOH MHpOpMAIUU

10 knacc «O0HapyxeHue OEIKOB C IIOMOIIBIO benku — ocHOBA KU3HU.
(yrayOnen Ka4yeCTBEHHBIX PEaKIIHID» OOHnapysxeHue 0eJIKOB —
ue) CITOCOOHOCTh OOHAPYKUTH JKUBBIC
OpraHU3MBbl
«HccnenoBanue mia3zMonn3a u Bonpoc Bkitouen B EI'D. Ymenue
JETIIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX» | OOBSICHATH JIaHHBIC SIBICHUS
MO3BOJISIET XapaKTEepPU30BaTh CPely
00UTaHUs KICTKU
«M3yueHune cTpoeHus KJIETOK pa3IMYHbIX | 3HAHUE CTPOEHHUS KIETOK
OpPraHU3MOB» MIpeJICTaBUTENICH Pa3IMYHBIX [[APCTB
JKABOU IIPUPOJBI — OCHOBA
OMOJIOTMYECKHUX 3HAHUN
«M3yuenue pepMeHTaTHBHOTO Bonpoce! Ha 3HaHHE 0COOEHHOCTEM
pacilerieHust epoKcuia BOJI0poa B (dbepMeHTaTUBHON aKTUBHOCTHU
PaACTUTENbHBIX U KUBOTHBIX KIETKAaX) BKJTIIOYEHBI B 00¢e yactu EI'D mo
ouonoruu
«Habnronenne muTo3a B kiieTkax KoH4MKa | CrocoOCTBYET U3yYEHUIO0 OCHOBHBIX
KOpeIlKa JyKa (Ha TOTOBBIX MPOLIECCOB, MPOTEKAIOIINX B
MUKpOTpernaparax)» Jensueiics kiuetke. Borpoc
BbIHeceH Ha EI'D (B ToM umcine
nuHASA 27 — BBICOKOTO YPOBHS
CJIO’KHOCTH)
«W3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha | XapaKTepu3yeT 0COOEHHOCTH
TOTOBBIX MUKpOIIpernapaTax» CTPOCHUS STHUIEKIETKU U
cnepmaro3ouna. Bornpoc BeiHeceH Ha
EI'D
«CocraBieHe U aHaIU3 POIOCIOBHOM» [To3BosISIET U3YYUTH POJOCIOBHYIO
cBOEH ceMbU. Bomnpoc BeIHECEH Ha
EI'D (gactp 1)
«MccnenoBanue 3aKkOHOMEPHOCTEN [Tony4yeHne HaBBIKOB
MOAN(PUKAITMOHHOW U3MEHYUBOCTH. CTaTUCTUYECKON 00pabOTKH
IlocTpoeHne BapHallMOHHOTO psija U noJy4eHHOU nHpopmanuu
BAPUALIMOHHON KPUBON»
11 xmacc «Onucanue NpucrnocoOIeHHOCTH YMeHune o0bACHATh
(6aza) OpraHu3ma u €€ OTHOCUTEIBHOTO MPUCTIOCOOJICHHOCTh OPTaHU3MOB K
XapakTepa cpeze oOuTaHUs — yMEHUE
OOBSACHATH PE3YyIbTAT SBOIIOIHUH.
Bornpoc BeiHecen Ha EI'D
«Mopdonoruueckre 0cCOOEHHOCTH dopmupyeT ymMeHHe 00yJaromuxcs
pacTeHuil U3 pa3HbIX MECT OOUTaHUS» OOBSICHATB CBSI3b MEK/Y CTPOCHUEM
OpPTraHWU3MOB M OCOOCHHOCTSIMH MX
JKU3HEJEATEIBHOCTH B CBSI3U CO
cpenor oouTaHus
11 knacc «3yuenne apomopdo30B 1 XapakTepu3yrT 0COOCHHOCTH,
(ymyﬁ)HeH UINOaTaNTalUi Y PACTCHHUI U )KUBOTHBIX» | MO3BOJISIONINE OpraHu3MaM
ue

3aBOEBBIBATH HOBBIE CPEIBI
obutanus. Bonpoc BeiHeceH Ha EI'D

5




«[IpucnocobneHuss OpraHu3MoB U UX
OTHOCHTEIbHAS I[EIeCO00Pa3HOCTh)

YMmeHune o0bsSICHSTD
MPUCTIOCOOJICHHOCTh OPraHU3MOB K
cpene oOuTaHus — yMEHUE
OOBSCHATH PE3YIbTAT IBOJFOIUH.
Bomnpoc Beinecen Ha EI'D

«CpaBHEHHE BUJIOB 10
MOP(OJIOTHYECKOMY KPUTEPUIO»

[To3BoJisieT BBISIBUTH MPU3HAKH,
XapakTepu3yolne ocodeil pa3HbIX
BHJIOB, COBEPILIEHCTBYET HABBIKU
KJIaCCU(UKALIUU )KUBBIX OPraHU3MOB

«M3yueHne oco6eHHOCTEN CTPOCHHUS
pacTeHuil pa3HbIX OTIEIOBY

BrrsBaser AUHAMHUKY YCIIOKHCHUA
OpraHu3anun paCTeHI/Iﬁ B IIponecce
9BOJJIIOIIMH

«M3yueHne oco6eHHOCTEN CTPOCHHUS
CKeJIeTa YeJIOBEeKa, CBA3AHHBIX C
MPSIMOXOKIEHUEM»

Jloka3bIBaeT NpUHALIEKHOCTh
4eJI0BEKA K MUPY KUBOU IPUPO/IBL.
B 10 ke Bpems oTpaxaer
0COOEHHOCTH H YCIIOKHEHHE
CTPOEHHUS B MPOLIECCE IBOJIFOLIUU

«I/I3yquI/Ie AKOJIOTHUUYECKHUX ajanTaruii
YCIO0BCKa»

Jloka3bIBaeT NpUHAJIEKHOCTD
JIIOJIEN pa3HbIX pac K OAHOMY BUIY.
Bornpoc BeiHecen Ha EI'D

«[IpucnocobneHuns ceMsiH pacCTeHUI K
pacceseHuIo»

OTtpakaet npucrnocoOIeHHOCTh
pacTeHM K pacCeICHUIO U 3aHSITUIO

cpen oouranus. Bonpoc BeIHECEH Ha
EI'D

«AHaTOMHYECKHE OCOOEHHOCTU pacTEHUI
U3 Pa3HbIX MECT OOUTaHUS»

®opmupyeT yMeHHe 00y4aroImuXcs
OOBSICHATB CBSI3b MEXK/Yy CTPOCHUEM
OpPTaHU3MOB M OCOOCHHOCTSIMHU UX
YKU3HENICATEIILHOCTH B CBSI3H CO
cpenor oouTaHus

Enunbie TpeOoBaHMsI K OLIEHKE YCHIHBIX OMEem o6 00y4arouuxcs mo 0MoJoruu

OTMeTKa «5» CTAaBUTCS, €CJIM 00yYAIOIIMHCS:

— MOKa3bIBAET TIIyOOKOE U MOJIHOE 3HAHKE U TOHUMaHKE BCET0 MPOrPaMMHOTO
Marepuana; IMOJHOE¢ MOHMMAaHUE CYINTHOCTH PAacCMaTPUBACMBIX IOHSATHH, SIBICHUN U
3aKOHOMEPHOCTEW, TEOPHi, B3AUMOCBS3EH;

— yMEET COCTABUTH TMOJHBIA M TPABWIbHBIA OTBET Ha OCHOBE HM3yYE€HHOTO
Marepuana; BbIACNATh TJIABHBIC TMOJOXKEHUS, CAMOCTOATEILHO MOATBEPKIATh OTBET
KOHKPETHBIMU TIpUMepamu, (akTaMu; CaMOCTOSITEIbHO M apTryMEHTHPOBAHHO JEaTh
aHain3, 0000IIEHUS, BBIBO/IbI; YCTAHABIMBATH MEXITPEIMETHBIC CBSI3H (HA OCHOBE paHee
MPUOOPETEHHBIX 3HAHWK) W BHYTPUIIPSAMETHBIC CBS3U; TBOPYECKH IPUMEHSTH
MOJyYCHHbIC 3HAHHMS B HE3HAKOMOW CHUTyalluW; IOCJIEeIOBATEIbHO, YETKO, CBS3HO,
000CHOBaHHO U 0€301MKMO0YHO U3JIaraTh Y4eOHBIM MaTepuan;

— yMEeT COCTaBIsATh OTBET B JIOTMYECKOW TMOCIEI0BATEIbHOCTU C
WCIIOJIb30BAaHUEM  TPUHATON  TEPMHUHOJIOTHH, JeJaTb COOCTBEHHBIE  BBIBOJBI;
(bopMyIUpPOBaTh TOYHOE OMPE/EICHUE U UCTOJKOBAaHNUE OCHOBHBIX MOHSTHH, 3aKOHOB,
TEOPHUH;



— MOXXET MpPHU OTBETE HE IMOBTOPSATH JIOCIOBHO TEKCT Y4eOHUKA; W3JIaraTh
Marepuan JMTEPATypHBIM SI3bIKOM; MPABWIBHO M OOCTOATEIBHO OTBEYaTh Ha
JOTOJHUTENIBHBIE BOIIPOCHI YUUTENS; CAMOCTOATENBHO M PallMOHAIBHO HCIIOIb30BATh
HaTJIsHbIE TOCOOUS, CIPABOYHBIEC MaTEPHAIIbl, Y4eOHUK, JOMOITHUTEIBHYIO TUTEPATYPY,
MIEPBOMCTOYHUKH; TPUMEHATh CUCTEMY YCJIOBHBIX 0003HAUYEHU NPU BEACHUM 3aIHUCEH,
CONPOBOXK/IAIOIIMX OTBET; UCIIOJIB30BATh IS JI0KAa3aTEIbCTBA BEIBOJIOB U3 HAOJIIOICHUN
Y OIBITOB;

- CaMOCTOSATENIbHO, YBEPEHHO M O€30IIMO0YHO NPHUMEHSET MOJYyYECHHbIE
3HaHUS B PEIICHUM MPOOJEM Ha TBOPUYECKOM YpPOBHE; JOMYyCKaeT He 0ojiee OHOTrO
HeZ04Y€Ta, KOTOPBIN JIETKO UCHPABIISIET MO TPEOOBAHUIO YUUTENSI; UMEET HE0OOXOAUMbIE
HaBbIKM pabOThl C TpudOpamMu, dYepTeKaMu, CXeMaMH, Tpadukamu, KapTamu,
COIMYTCTBYIOIIUMHU OTBETY.

OT1MmeTKa «4» CTABUTCS, €CJIH 00yHAKOIIMIACA:

— MOKa3bIBAET 3HAHME BCETO WM3YYEHHOI'O MPOrPaMMHOIO MaTepualia; AacT
MOJHBIA W TPAaBWIbHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPUM; JIOIMYCKAET
HE3HAUYUTEIbHbIE OMIMOKU U HEAOUYETHI IPU BOCIPOU3BENCHUH U3YYEHHOIO Marepuaa,
HEeOO0JIbIINE HETOYHOCTU IIPU UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB,

— WIA B BBIBOJAX, OOOOIICHMAX W3 HAONIONECHUMN; MaTepuay Hu3jaraeT B
OTIpe/IeNIEHHON JIOTMYECKOH MOCIIE0BATEIbHOCTH, IIPU 3TOM JIOIIYCKAET OAHY HETpyOyIo
OolMOKY UM He Oosiee IBYX HEJOUYETOB, KOTOPHIE MOKET UCHPABUTh CAMOCTOSATEIBHO
npyu TpeOOBaHMMU WM HEOONBIION MOMOIIM MPENOAABATENs; MOATBEPKIAET OTBET
KOHKPETHBIMU MNPUMEPAMH; MPABWIBHO OTBEYAET HA JOIMOJHHUTEIbHBIE BOMIPOCHI
YUHTEIS;

— YMEET CaMOCTOSITEIbHO BBIACNATH TIJIABHBIE TOJOXKEHHUS B H3YYEHHOM
MaTepuaje; Ha OCHOBaHMM (PAKTOB M MPUMEPOB 00001IaTh, JAeIaThb BBIBOJBI;
YCTaHABJIMBATh BHYTPUIIPEAMETHBIE CBSI3U; MOKET MPUMEHSTH MOTYYCHHbIE 3HAHUSI Ha
NPaKTUKE B BUJAOM3MEHEHHOM CHUTyalluH, COONIOAATh OCHOBHBIE IpaBMiIa KYJIbTYpPbl
YCTHOM pe4M; UCIOJIb30BaTh IPU OTBETE HAYYHbIE TEPMHUHBI;

- He 00J1a7jaeT JOCTaTOYHBIM HaBBIKOM PabOThl CO CIIPABOYHOM JINTEPATYPOH,
y4eOHHUKOM, IEPBOMCTOYHUKOM (ITPAaBUIILHO OPUEHTUPYETCS, HO padOTAET MEJJIEHHO).

OTmMeTKa «3)» CTABUTCS, €CJIM 00YYAKOIIMHICS:

— YCBAaMBAE€T OCHOBHOE COJEpXaHUE Y4YeOHOro Marepuaia, HO HMEET
npo0elibl, He NPENATCTBYIOIINE JalbHENUIIEMY YCBOSHHUIO TPOrPaMMHOT0 MaTepuaa,

- u3jaraeT MaTepuajg He CHUCTEMaTHU3UPOBAHHO, (parMEHTApHO, HE BCerja
MOCJIEIOBATEIbHO; MOKA3bIBAET HEIOCTATOUYHYI C(HOPMUPOBAHHOCTh OTAENIBHBIX
3HAHUM ¥ yMEHHH; ci1ab0 apryMEHTUPYET BBIBOJBI M 0000IIEHNS, JOMYCKAeT OIIMOKU
npu ux (OpPMYJIUPOBKE; HE MCIOJb3YeT B KayeCTBE JIOKA3aTEIbCTBA BBIBOABI U
0000111eHHs U3 HAOJIO/IEHUIA, OTIBITOB WJIM JOMYCKAET OIIMOKH MPU UX U3JI0KEHUU; TAET
HEYETKUE ONpeIeTICHUS] TOHSATHH;

— UCTIBITHIBAECT 3aTPYAHEHUS B IMPUMEHEHUU 3HAHUM, HEOOXOIUMBIX IS
pelieHuss 3a7ad Pa3MYHBIX THUIOB, MPAKTHUYECKUX 33JaHUN, NpU OOBICHEHUH
KOHKPETHBIX SIBJICHHWA HAa OCHOBE TEOPUU M 3aKOHOB; OTBEYAET HEMOJHO Ha BOMIPOCHI
YUUTENs] WM BOCHPOU3BOAMT COJEp)KaHHWE TEKCTa Y4YyeOHMKAa, HO HEJOCTATOYHO
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NOHUMAET OTHEJIbHBIE TOJIOKEHUSA, HMEIOIIME Ba)XHOE 3HAYEHHWE B OJTOM TEKCTE,
nomnyckas 1-2 rpyobie OIIuOKH.

OTMeTKAa «2)» CTABUTCS, €CJIM 00YAIOIIMICS

— HE YCBaMBAET U HE PACKPBIBAET OCHOBHOE COAEP)KaHUE MaTEpUaia; HE 3HAeT
WA HE MOHUMAET 3HAYMTEIBbHYK) 4YacThb MPOrPaMMHOTO MaTepualia B MOpeAenax
MTOCTABJICHHBIX BOTIPOCOB; HE JIeJIaeT BEIBOJAOB M 000OIICHMIA;

— uMeeT ci1abo chOpMHUPOBAHHBIE U HETIOTHBIC 3HAHUS, HE YMEET MPUMCHSTh
UX MPU PEIIeHUHU KOHKPETHBIX BOIPOCOB, 3a/1a4, 33JlaHui 10 00pasity;

— IIpY OTBETE HA OJIMH BONPOC J0MycKaeT Oosee 2 rpyObiX OMMOOK, KOTOPbIE
HE MOXET UCIPABUTH AAXKE MPU HOMOILIH YUUTES.

OrmeTka «1» craBUTCs, €CJU 00yYAKOLIUICHA OTKAa3bIBACTCSA JaBATh OTBET Ha
MOCTABJICHHBIN BOITPOC.

Onucanne U eMHbIE TPEOOBAHUS K OlleHKE MUCHbMEHHBIX PA00OT 00yYaOIIUXCS 10
OMoJIOTHH

buoJioruyeckuili JMKTAHT — TMpEACTaBIseT CcOoOOM MepedyeHb BOINPOCOB, Ha
KOTOpBIE€ 00yUaroluecs TOJKHBI 1aTh He3aMeAJIMTENbHbBIE U KpaTKue OTBEThl. Bpems Ha
KaXIbIA OTBET CTPOr0 PErjJaMEHTUPOBAHO M JOCTATOYHO MAajlo, I[O3TOMY
c(OpMyJIMPOBAHHBIE BOIIPOCHI JOJKHBI ObITh YETKUMHU U MPEANOoIaraTe OJHO3HAUHBIE,
He TpeOyroliue J0JIFOT0 PpPa3MbIIUICHUS OTBETHl. BHONOrMYecKkuil IUKTaHT MOXKET
BKJIFOYATh pa3HOE KOJUYECTBO 3aaHuil. OObIYHO BKIOYaeT 5 win 10 npeaiokeHu.

Kpumepuu oyenxu 6uonocuuecko2o oukmanma

OTMeTKa «5» CTAaBUTCH, €CJIM 00YYaIOUIMUCH TIOJHO PACKPBUI COJIEPKAHUE B
o0béme 5 (10) mpenoxkeHuil TUKTaHTa; YETKO U MPABUIBLHO 3alMCaHbl OMOJIOTHYECKUE
Hay4YHbIC TEPMUHBI.

OT1meTKa «4» CTABUTCS, eCJIM O0y4YaKOIIMACA packpbul coaepkanue 4 (8-9)
MPEIIOKCHUM,  JIOMYIICHBl ~ HE3HAUUTEIbHbIE  HEOOJNbIIME  HETOYHOCTH  IPHU
HCIIOJIb30BaHUUHAYYHBIX TEPMUHOB.

OTmMeTKa «3» CTaBHUTCS, €CJIH 00y4YAIOUIUiiC YCBOMJI OCHOBHOE COJIEpKaHUE
y4eOHOro MaTepuana, Ho U3J10KeHOo (pparmMeHTapHO B 3 (5-7) mpeaioKeHUsX, T0MyIIeHbI
OIIUOKHA ¥ HETOYHOCTH B UCTIOJIb30BAHUN HAYYHOW TEPMHUHOJIOTHUHU.

OTMeTKa «2» CTAaBUTCS, €CJIM 00y4alOUIUiics BEPHO OTBETII Ha 2 (4) u MeHee
BOIpOCa JUKTAHTA; AOMYIIEHbI TPyObIe OMIMOKH MPU UCTIOI30BaHUN TEPMUHOJIOTUH.

Ormerka «1» craBuTCs, €CJIM 00y4AKOUIUICH HE NPUCTYHAN K BBITOJIHEHUIO
paboOTHI.

TecrupoBanme mnpeacTaBisgeT CcOOOW KOHTPOJIb 3HAHUM OOy4arOUIMXCA C
MOMOIIbIO TECTOBBIX 3aJaHUM Pa3IU4YHOro TUMNa. B oTiMuue OT TpagULMOHHBIX (opM
MPOBEPKH, TECTUPOBAHKE TMO3BOJSET YUUTENIO OBICTPO Y3HAThH PE3YJIbTAThl KOHTPOJIS.
Briaenstor TecToBble 3a7jaHUsl Pa3HbIX BHUJIOB: C BBIOOPOM OJHOTO MM HECKOJBKHX
BEPHBIX OTBETOB, HA YCTAHOBIICHUE COOTBETCTBUS, MOCIECA0BATEIBHOCTA IPOLIECCOB U
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HBHCHHﬁ, C JOIIOJIHEHHEM OTBCTA, Tp€6yI-OHII/IC aHaJIn3a HpOBC,Z[éHHOFO OKCIICPUMCHTA,
Ha PCHICHHUC 3aa4HU 110 TCHECTUKE C 3aIlIMChI0 OTBCTA B BUJIC ITOCIICA0BATCIILHOCTHU I_II/I(bp,
C KpaTKuUM HJIM PA3BCPHYTBIM CBO60I[HI>IM IMAUCbMCHHBIM OTBCTOM H IP.

Kourpoabnasi padoTa mpeacTaBisieT co0oit paboTy, MpUOIMKEHHYIO TI0 HA00pY
3amanuii k opmary OI'D Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHus WiH K hopmaTy
EI'D na ypoBHe cpemnero obmero obpazoBanmsi. KputepuaibHas OCHOBA JJIsl OIICHKU
KOHTPOJIBHON pabOThl OYJE€T COOTBETCTBOBATH MO MPOIEHTY BBIMIOTHEHHBIX 3a/IaHUI
HOpMaM OIICHUBAHUS TECTUPOBAHUS.

[IpuMepbl KOHTPOIBHBIX pabOT MO OUOJIOTHM AJisl 5-8 KIACCOB MPE/ICTABICHBI B
nocobun «Cucrema OIEHKH IOCTHKEHUW IUTAHUPYEMBIX NPEIMETHBIX PE3yJIbTaTOB
OocBOCHMs yueOHOoro mpeamera «buonorusi»: meroauueckue pexomeHpanuu / [JL.A.
[Tapmrytuna, A.B. OBumHHuKOB]. — M.: ®I'BHY «MHCTUTYT cTparerun pa3BUTHUSA
obpazoBaHusi», 2023.

Kpurepnu oieHKM TeCTUPOBAHNS M KOHTPOJIbHOM padoThI

OTmeTrka «5» cTaBuUTCs, ecJu O0y4alOUIUiicsl Jal NPaBUIIbHBIE OTBETHI
Ha 80% — 100% ot o011ero yncia 3agaHui.

Ormerka «4» cTaBUTCH, €CJM OOYYAIOIUUICH JaI TPaBUJIBHBIE OTBETHI
Ha 60% — 79% oT o0uiero uncina 3aJaHui.

Ormerka «3» cTaBUTCH, €CJM OOYYAIOLIUICH JaI TPABUJIBHBIE OTBETHI
Ha 40% — 59% oT obuiero uncina 3aJaHu.

OTrMeTKa «2» CTAaBHUTCH, €CJIM OOYyYAIOUIUICA BBINMOJHWJI BEPHO MCEHEE
40% oT 00111ero unciia 3aIaHui.

Ot1merka «1» craBUTCS, €CJIH 00yYAKOUIUICA HE MPUCTYyHAl K BBITOJIHEHUIO
paboThI WK HE TIPEICTABIII €€ Ha TIPOBEPKY.

Bbuosorunyeckas 3ajgadya B o0IIeM BHUJE MPEACTABISIETCS KaK OMHUCHIBAIOIIAS
KaKOM-TO OMOJOTUYECKU OOBEKT, SIBJICHHE WX Tpoliecc MHbopMaIus, coaepkaias
yCIJIOBHE, IPOTUBOPEUNE M BOMPOC, OTBET Ha KOTOPBIN MPUBOIUT K €€ penieHuto. Turbl
OMOJIOTHYECKON 3a7aur: ¢ HEOOXOMUMBIMU JTaHHBIMU; C HEIOCTAIONUMHU JAHHBIMH; C
HaJUYMEM BCEX HEOOXOIWMBIX MAHHBIX M J00aBJIEHHEM H30BITOYHBIX; HEIOCTATKOM
HEOOXOJMMBIX M HaJMYMEeM H30BITOYHBIX JAaHHBIX. BOIPOC MOXET CTOSITh B Hayaie,
cepeqHe WM B KOHIIE OWonormueckod 3amadu. OTBET Ha BOMPOC OOYyYaAIOIIUECS
JOJDKHBI 0053aTelIbHO JaTh Ha OCHOBE PACCYXKACHHIA, a HE MPOCTOTO YyraJbIBaHUS.
buonornyeckue 3amaur MOTYT OBITh BKITFOUCHBI B JTIOOBIC Pa3eibl OMOJIOTHH, HO Yallle
BCETO BCTPEYAIOTCS 3a/lauyd [0 TEHETHKEe, MOJICKYJISApHON OWONOoTHM, 3aJaud Ha
COCTaBJICHHE MEHIO (MJIM TOJCUYETa KAJOPUMHOCTH MPUHUMAEMOM THUIIHM), 3a7a4d Ha
ompeseieHre KOJUYeCTBAa XPOMOCOM B KJIETKAaxX, 3a/1adyd HAa 3HAHHWE ITUKIIOB Pa3BUTHS
pacTeHUN W XPOMOCOMHOTO Ha0opa KIETOK, 3ajaun Ha mnpaBwio Yapradda, Ha
npuMeHeHue 3akoHa Xapau-BaitaOepra.

Kpurepuu oueHkn 0M0I0ru4ecKuX 3a1a4
OtrMmerka «5» craBuMTCH, €CJM 3ajada IPaBWIBHO O(OpPMIIEHA, pEIICHUE
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COITPOBOXKIAETCS OOBSICHEHUEM U B HEM HET OIIMOOK, TaHbI IIPABUIIbHBIC OTBEThI HA BCE
BOIIPOCHI 3aJIa4H.

OTMeTKa «4» CTaBHTCS, €CJIM 33ja4a NPaBUIBHO 0OpMIICHA, B PEIICHUU HET
oMOO0K, HO peleHre 0popMIIeHO 0e3 MOSICHEHUS MJTH JJaHbl OTBETHI HE Ha BCE BOMPOCHI
3a1a4u.

OtMeTKka «3» CTaBUTCH, €CJIM 33j7ada IMPaBUIBHO OPOpPMIICHA, B PEIICHUU
JOMYIICHBI He 0oJiee 2 HECYIIECTBEHHBIX OMIMOOK ¢ HapymeHueM opopMIICHUS 3a/1ad,
pemierne ohopmiieHo 0e3 0ObSICHEHUS.

OTMeTKa «2» CTAaBUTCH, €CJH JIONMYIICHB OMMOKH TIpH OQOPMIICHUN 3ajauH,
UMEIOTCS TPyObIe OMMOKU B PEIICHHWU 3a7add, OTCYTCTBYET JIOTUYECKH MOCTPOSHHOE
peleHue 3a1a4H.

OtmeTka «1» CTABHTCS, €CJIM 00YYAIOIIMIICA HE MPUCTYIAI K PEIICHUIO 3a1a4H
WJIM HE TIPEJICTaBUII €€ Ha MTPOBEPKY.

JlaGopaTopHass padoTra NpPOBOAUTCS METOJOM CaMOCTOSITENIbHOM paboThl —
HaAOJIIOJICHUSI M DKCIIEPUMEHTA, MIPOHU3BIBAET BCIO CTPYKTYPY 3aHSTHA, a HE SBISIETCA
¢parmenToM ypoka. Ha 1abopaTopHBIX 3aHATUSAX OCYLIECTBISIETCS MPUHIMIT CBSI3U
TEOPUU C IPAKTUKOU, (HOPMHUPYIOTCS CHEIHATBbHBIE U 00IIey4eOHbIe YMEHUS U HABBIKH,
MIPOUCXOJUT 000OIIEHNE OTyUYECHHBIX 3HAHUH.

[Ipu sToM mOAOMpPAIOTCS TaKUE OMBITBI W HAONIONCHHUS, KOTOPHIE MOXKHO
MPOBECTM B  YyCIOBUAX Kiacca B TeueHue 45 muH. Pabora oOywarommxcs Ha
7a00paTOpPHOM 3aHSATHU OpPraHM3YyeTCs B JBYX BapuaHTax: (ppoHTanmbHas paboTa Wiu
WHANBHUAyalIbHAS/TPyIIOBas padboTa.

@poumanvras paboma BBHIIOIHIATCS BCEM KJIACCOM M Yallleé BCETO COCTABIISET
TEKYIIYI0 OIEHKY. BOJBIIMHCTBO J1a0OpaTOPHBIX OMBITOB OOYYAlOUIMECS BBITOJIHSIOT
(GpOHTaNbHO M CYIIHOCTH OIBITOB BBISICHSETCS HAa YpOKE, OLEHKH 3a HUX OINHMCAHUE
BBICTABJIATH BCEM OOyyaroniumcs He cienyer. OUeHKy yYeHUKY MOKHO BBICTaBUTH IpU
€ro akTUBHOM YYacCTHH B OOCYKIEHUHM MaTepuajia, ObICTPOM BBIIOJHEHUU OIIBITOB,
NpaBWJIbHOM MX aHanu3e. [lonoOHbIe 1a00paToOpHbIE OMBITHI [0 OMOJIOTUHU OLIEHUBAIOTCS
BBIOOPOYHO.

Hnousuoyanvnas/epynnosas paboma TNpeanojaraeT BHINOJIHEHUE HAOIIOECHUM
WA DKCIIEPUMEHTOB OTACIbHBIMH OOYUYaIOIUMUCS/TPYIIaMi 1O JABa-TPU UYeEIOBEKa.
OOyuarommuecs B ’TOM cIy4ae BBITOTHSIIOT paboTy CaMOCTOATEIBHO OT Havasa A0 KOHIIA.
OTOT TUI pabOTHI Yalle OTHOCUTCSI K TEMaTUYECKOU OICHKE.

JIaGopaTopHble 3aHATHS HAYMHAIOTCS C O3BYYHMBAHHS YYHUTEIEM TEMBI M IEJU
paboThl. DTO Ba)XKHBIH MOMEHT, TaK Kak OT HEro OyAeT 3aBUCEThb BBIBOJ, KOTOPBII
caenaloT oOydaromuecss MO0 OKOHYaHMM paboThl. Jlasee NpPOBOIUTCS HHCTPYKTAX,
pasnaércs o0opyaoBaHUE: MPUOOPHI, MATEPHAIIBI, 00BEKTHI 1 MHCTPYKTHUBHBIC KAPTOUKH.
OOyuaromuecs NPUCTYNAOT K padoTe, a yUYUTENb KOHTPOJIUPYET U KOPPEKTUPYET UX
neiictBua. Pesymprarel  paboThl  oOywarommecs OQOPMIISIIOT B TETpaad IS
1abopaTOpHBIX PaboT, TaM Ke ENAl0T 3apPUCOBKH.

Ta0Omuma 3
Kpurepuu oueHkn 1a00paTopHbIX U MPAKTHYECKUX PadoT
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OTMeTKa

Kpurepuu

«5»

paboTa BBHITIOJIHEHA B MOJHOM 00BEME C COOII0ICHHEM HEOOXO0IMMOMN
MOCJIETIOBATEILHOCTH MTPOBEACHHUSOIHITOB M U3MEPEHUN;
CaMOCTOSITENIbHO W PAIMOHAJILHO BBIOPAHBI W TIOJATOTOBIIEHBI JIJIS
ombpITa BCE HEOOXOAMMOE 000pYI0BaHHE, BCE OMBITHI IIPOBEJICHBI B
YCIIOBUSX U PEKHUMaxX, 00CCIICUYNBAIOIINX TOJyUYCHHUE PE3yJbTaTOB U
BBIBOJIOB C HAHOOJIBIIIEH TOUYHOCTBIO;

B TIPEJICTABIICHHOM OTYETE MPABUIBLHO M aKKypPaTHO BBIMOJIHCHBI BCE
3amucH, TaOJMIBI, PUCYHKH, YEPTEkKHU, TpadUKH, BBIUUCICHUS U
cJieJIaHbl BBIBOJIBL;

MIPaBUJILHO BBITTOTHEH aHAJIN3 IMOTPEITHOCTEH;

co0JIr0ICHBI TPeOOBaHMS OE30ITACHOCTH TPYAa

«4»

OMBITHI TPOBEJEHBI MO MPEUIOKEHHON YUYUTEIeM TEXHOJOTUU C
COOJTIOICHUEM TIPABUII TEXHUKH 0€30MacCHOCTH;

paboTa BBHINOJIHEHA MOJIHOCTHIO, HO B HEW He Oosiee OAHOM HEerpyOoit
OIIMOKHU 1 OJHOTO HEJ0U€Ta; WM HE O0Jiee TpeX HET0UETOB;
PaBUIHLHO 0(OPMIICHBI PE3YJIbTATHI OINBITOB B TETPAJIH;

B KOHIIE Ka)J0W J1abopaTopHOM pabOThl 3amucaH BBIBOJ MO HUTOTaM
BBITIOJTHEHHOM paboThl (BBIBOA (POPMYTUPYETCS HUCXOHAsl W3 IEIH
paboThI);

nabopatopHas paboTa 6€3 BbIBOJIa HE OIEHUBAETCS BBIIIE «4»

«3»

paboTa BBINMOJHEHA HE TOJHOCTBhIO, HO 0O0BEM BBIMOJHEHHOW YacTH
TaKOB, YTO MOXXHO CJI€JIaTh BBIBOJIbI, WJIU €CJIM B XOJI€ MPOBEICHUS
OTBITa ¥ U3MEPEHUM OBLIIN JOIYIIEHBI CICAYIOIINE OMHUOKU:

ONBIT TPOBOJUJICSA B HEPAIMOHAJBHBIX YCIOBUSX, YTO MPHUBEIO K
MOJTYYEHUIO PE3YJIHTATOB C OOJIBIIIECH MOTPEITHOCTEIO,

NJIN B oTuéTe OBLIM AOMYIIECHBI B OOIIEH CIIOXKHOCTH HE Oojiee ABYX
omuOOK (B 3aNUCIX €IUHUI], UBMEPEHUSX, B BEIUUCICHUSX, TpaduKkax,
TabnMIax, CXeMax, aHaJlu3e TMOrpelHocTel U T. [1.) He
MPUHIUIHAIBHOTO JJI JAaHHOU pabOThl XapaKkTepa, He MOBIUSBIINX HA
pe3yJIbTaT BBIMOJIHECHMUS,

NJI1 He BBINOJIHEH COBCEM WM BBINOJHEH HEBEPHO aHaIU3
IIOrPELIHOCTEN,

NJIn

paboTa BBINTOJTHEHA HE MTOJIHOCTBIO, OJTHAKO 00BEM BBITIOJITHEHHOM YacTH
TAaKOB, YTO TO3BOJISIET MOJYYUTh MPaBWIbHBIE PE3YJIbTAThl U BBIBOJIbI
110 OCHOBHBIM, IIPHHITUIIHAIEHO BaXKHBIM 3a71adyaM padoOThI

«2Q»

— paboTa BBINMOJHEHA HE IMOJHOCTHIO M OOBEM BBIMOJHEHHOM YaCTH

pa6OTBI HC IMO3BOJISICT CACIATh ITPAaBUJIbHBIC BBIBOIDI,
NJin
OIIBITBI, HU3MCPCHHS, BBIYUCIICHHA, Ha6J'IIOI[eHI/I$I IMPOU3BOAUIINCH

HETPaBUJIBHO,
NJIN
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B XOZ€ paboThl U B OTYETE OOHAPYKUIUCh B COBOKYIIHOCTH BCE
HEI0CTaTKH, OTMEYEHHBIE B TPEOOBAHUSAX K OLIEHKE «3»;

— B Te€X Ccllydasx, Korjga oOydaromMiicsl IOKa3ajl OpPUTHMHAIbHBIA U
HamOosee palMOHAIBHBIM MOAXOM K BBINOJIHEHHIO DPAOOTHI U B
nporecce paboTbl, HO HE U30eXkall TeX WJIM UHBIX HEI0CTaTKOB,OLIEHKa
32 BBINOJHEHUE PAOOTHI MO YCMOTPEHHIO YYHUTENISI MOKET OBITh
MOBBIIICHA 110 CPABHEHHIO C YKa3aHHBIMU BbIIIE HOPMaMHU

«1» OOyyaronuiics He MPUCTYNHII K BHIOJTHEHUIO PaOOTHI

NHCTpYKTUBHBIE KapThl JJII HEKOTOPBIX TEMATHYECKHX JIA0OpAaTOPHBIX padoT
npenacraBiieHbl B [IpunoxeHun.

Jlurepartypa

1. I[Imcemo MunucrtepcTBa npocsemenuss Poccuiickonn @Penepanuu u
deaepalibHOM CITyKObI 110 HaA30pYy B chepe oOpazoBaHus U HAyKu OT 6 aBrycra 2021
roga Ne CK-228/03 u Ne01-169/08-01 (Bmecte ¢ «PexkoMeHAAUSIMHU IIO
YHOPSIAOYMBAHUIO OLIEHOYHBIX MPOLEAYP» ).

2. Cucrema OLIEHKM JOCTUKEHUN INIAHUPYEMBIX IPEIMETHBIX PE3YIbTaTOB
OCBOEHMS yueOHoro npenmera «buonorus»: meronuueckue pexkomenaanuu / [JILA.
[Tapmrytuna, A.B. OBunHHuKOB]. — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS
o6pazoBanus», 2023. — 140 c.: w.

3. buonorus (yrinyo6nennsiii ypoBeHb): Peanuzanus tpeboBanuii ®I'OC
cpegHero obmiero o00pa3oBaHUS: METOJAMYECKOEe Tmocobue g yuurens /
[JI.A. ITapmytrna, A.B. OBunnnukoB, O.B. Konsacaukos, C.M. I'naroines]; nox pex.
JLA. [Tapmrytunoit. — M.: ®I'BHY «HCTUTYT cTpaTteruu pa3ButTus 0Opa3oBaHUD,
2023. - 154 c.: nn.

4. Metoauueckue peKoMeHIaluu 1Mo (GOpMUPOBAHUIO (PYHKIMOHAIBHOM
rPaMOTHOCTH OOydYaromuxcsi 5-9 KJacCOB € HCMOJIb30BAaHUEM OTKPBITOrO OaHKa
3aaHuii Ha 1KUpoBoi miardopme MO MIECTU HampaBiICHUSIM (YHKIIMOHATbHOU
rpaMOTHOCTH B YyYEOHOM Mpolecce U il NPOBEACHHUS BHYTPHUILKOIBHOTO
MOHUTOpUHTA (popMHUpoBaHUS PYHKIITMOHATBHON IPAaMOTHOCTH 00ydJaromIuxcs / 1Mo
pen. I'. C. KoBaneBoii. M: ®I'BHY «MucTtuTyT cTpaTerun pa3BuTHs 00pa3oBaHUS
PAOy, 2022. 360 c.

5. IIpunoxkeHne K HMHCTPYKTUBHO-METOAMYECKOMY mniucbmy beallPO
«O (QopmupoBaHMM E€IUHBIX MOAXOJOB K CHCTEME OIEHKH JOCTHXKEHUS
00ydJaronmMMucs  TUIAaHUPYEMBIX  PE3yJbTaTOB  OCBOCHHUS  0Opa3oBaTEIbHBIX
MporpaMM Ha4daJbHOTO OOIIEro, OCHOBHOIO OOIIEro W CpeaHero oOIIero
00pa3oBaHUs.

IIpnnoxenue
JlabopaTopHbie padoThI 10 0M0JI0THH, 6 KJIacC

JlaGoparopHnasi paéora
«H3y4yeHne CTPOEHUs CeMSIH OJHOIO0JIbHBIX H IBYI0JbHBIX PACTEHH I
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https://www.youtube.com/watch?v=nm6bBkxuG1A

Ilenv paGompi: W3ydnTh BHEIIHEE M BHYTPEHHEE CTPOCHHE CEMEHH (acoid U 3CPHOBKH
IMIICHMIIBI: BBIIBUTh YEPThl CXOACTBA M PA3JIMYUS CEMSH OJHOIOJBHBIX W JBYIOJIBHBIX PaCTECHUH;
JI0Ka3aTh, 4TO CEMS — ITO 3a4aTOYHOE pacTeHue; paboTars, cobmronas 1/0.

Obopyoosanue: cyxvue u Habyxmme ceMeHa (hacoym, mpopocTku (acoyin, Cyxue U HadyxIme
3€pHOBKH IIICHHUIIBI, TPOPOCTKH IMIICHMIIBI, TPEHIapOBaIbHBIC UIJIbI, TUHIIET, JIyIa, TUHCHKA.

Xo00 pabomeor:
1. Paccmotpute cyxoe u HaOyxiiee cems daconu. M3MepbTe THHEUKONW IIMHY U
mupuHy ceMsH. Kakoe cems 6ombiie? Yem BbI MOKETE 3TO OOBSICHUTH?
2. Haiinure Ha BOTrHYTOM CTOpOHE HAOyXIIEro CEeMEHH pPyOYMK — MecTo

NPHUKpeNnJeHnsi ceMeHH K CeMsIHO:KKe. Psi1oM ¢ pyOUMKOM HalJUTe TOUEYHOE OTBEPCTUE —
cemaBXx0] (Mukponuie). (UYepes Hero MpOHUKAET B CEMsI BOJIA U BO3/1YX).

3. HaxxmMuTe manpiieM Ha OOKOBBIE TOBEPXHOCTH HaOyxiiero cemeHu. UYto Ber
HaOmonaere? (M3 ceMsiBXo/aa BBICTYIAET KaIeIbKa BOJIBI).
4. C noMOIIbIO UTIIBI CHUMHTE C HA0YXIIIEro CEeMEHU KOKypy. PaccmoTpute Koxypy

u yoenurechb, 4TO OHa TUIOTHasA. KakoBo 3HaueHHE KOXYpHI B JKM3HU ceMeHu? (3amura OT
BHEIIIHUX BO3JICHCTBHIA).

5. ITox xoxypo# HaxoauTcs 3apoibiil. PaccMoTpuTe ero BHEITHUM BUa. Pa3aenure
3apOJIBII, ¥ BbI YBUIUTE, UTO OH COCTOUT U3 JIBYX CEMSI0JIeH, KOpelka, cTe0eIbKa U MTOYCUKH.
[Tonp3ysce nynoil. PaccMoTpuTte 3TH 4acTH 3apOAbIIIA.

6. CpaBHHUTE MEXAy COOOH CyXyl W HAOyXIIyl 3€pHOBKY IMIICHHIBI. B dem
paznuuus? [lonpoOyiiTe mpenapoBaIbHOW UTJIOW CHSTH OKOJIOITIJIOJHUK C HAOYXIIIEH 36pHOBKH.
Jlerko nu 3To0 cnenath? [louemy?

3aganue Ne 1. PaccMoTpu pUCYHKH, B T€Tpaau MEPEPUCYHTE M YKAXKHUTE, YTO YKa3aHO IOJ
g paMu Ha pUCYHKaX? YKaKUTE TJe ABYAOIBHOE PACTeHHE, a IIe OJHOA0IbHOE pacTeHue. [losicaure,
MoYeMy BbI TaK Aymaete?

Cewngons

(=Sl

- Crefenes

= Kopewox

Pucynok Ne 1. Pucynok Ne 2. Pucynok 3

3ananue Ne 2. CpaBHute ceMs (Hacosu ¢ 3epHOBKOM MeHUIbl. UTto B HUX o01iero? Yem onun
paznuyarotcs? 3anoaHu TabauILy:

3anaHus U BOITPOCHI Pesynbrat cpaBHEHUs
Jlsyoonbhbie Oonoodonvubie
(cems ¢haconu) (cemst nuteHuyvl)
[TorpoOyiiTe CHATH CEMEHHYIO | 1€2KO C mpyoom, cpocaace ¢
KOXYpPY OKOJIONIOOHUKOM
Haiigute cemMsamonn, CKOIbKo | 2 1
ux
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https://www.youtube.com/watch?v=nm6bBkxuG1A

[Tonw3ysce nynoit HauauTe, + +
KOPEIIIOK, CTe0eNIeK

MOYECYKY C JIUCTOUKAMHU
I'ie HaxoAsITCS MUTATENbHBIE | ceMAdoU 9HOOCNnEpM
BElIeCTBA

3apanue Ne 3. 3akOoHUHM NIPETIOKECHUS (TIEPETTUCHIBAEM MPEIOKEHHUS IMOJTHOCTHIO):
1. Cemsionu — 3TO TIEPBBIE. . ...

2. CeMs COCTOUT U3......

3. PacTeHue Ha3bIBaIOT JBY10JIbHBIM, €CIIH. . ...

4. [TuraTenbHbIE BEIIECTBA Y OAHOAOIBHBIX PACTCHUI HaXOIATC. . ...

5. DHpocnepm — 3T0. . ...

6. [TutatenpHble BelECTBA Y ABY0JbHBIX PACTEHUN HAXOASTCS B.......

7. B 3apofplilie pa3auyaror. ... ...

3aganue Ne 4. BriOepute u3 NpeaioKEHHOr0 CUCKa U BCTaBbTE B TEKCT MPOIYILIEHHBIE CJI0BA
(coBocoYeTaHusl), UCMONb3Ys A 3TOr0 MX LU(pOoBbIE 0003Ha4YeHHsA. B oTBeT 3amuiiuTe HOMepa
BBIOpAHHBIX CJIOB HA MECTA IIPOITYCKOB B TEKCTE.
3epHOBKA NIIIEHUIbI

[Timennnia — BakHeHIIas 3epHoBast KyibTypa. CHapyxku €€ cems MOKpBITO (A),
KOTOpas INIOTHO CPOCIACh CO CTEHKOU M101a. OCHOBHYIO 4acTh 3€PHOBKHM COCTABIISET (Bb).
[Ton MUKPOCKOIIOM Y 3€pHOBKH XOPOILIO BUJIHBI OpraHbl 3apOblIia: 3apO/IbIIIEBbIN KOPEIIOK, CTE0ENEK
u (B). Cemsnons pacnonokeHa cOOKy 3apo/ibliiia, U €€ Ha3bIBAIOT IIUTOK.

Cnucoxk cioB: 1) koxypa2) miaacTuHka3) moueyka 4) sHIocnepm 5) 1iBeTouek 6) kopa

BoiBoa: Daconv — 9mo 08y0onvbHOe pacmeHue, He umeem SHOOCHEPMA, RUMAmenbHble
gewecmaa Xpanamcsi 8 08yX ceMsaoIAxX (8 uacmu camozo 3apoovliiua,).

3epnoska nuieHuyvbl — MO O0OHOOONbHOE pACMmeHue, C MANeHbKUM 3apoobliieM, O0OHOU
cemsi00ell U 3anacom NUMAamenbHuIX 6eecme 8 IHOOCNePMe.

Cems — 2mo pacmeHue 6 3a4amoyHOM COCIMOSHUU C 3aNACOM NUMAMENbHbIX BeUecms.

JlabopaTopnasi padora
«HccnenoBanue cTpoeHusi KOPHEBMILA, KIIYyOHS, TYKOBHLIBI»

Llens padomoi: N3y4nTh CTPOCHUE KOPHEBUIIA, KITYOHS, JIYKOBHUIIBI U HANTHU JOKa3aTENbCTBA
TOT0, YTO OHH SBJISIOTCS] BUTOU3MEHEHHBIMH M10/136MHBIMU TTOOETaMH.

Qobopyooeanue: repbapuii KOPHEBUILA PACTCHUS, KITYOHU KapToders, JTYKOBUIIBI JTyKa, CIIHII
BETKU JIEpEBa, MpenapoBalbHbI HA00P, Jyna, PUCYHKH.

Xo0 pabomeut.

1.BHUMaTEnbHO pacCMOTPUM BHEIIHEEe CTPOECHUE KOPHEBMIA, KIYOHS M
JYKOBUIIBI. AKKYpaTHO pa3pekeM BAOJb JYKOBHUIY M HU3y4yuM €€ CTpOEHUE Ha
paspese.

2. PaccMoTpuTe KOpHEBUIE M BBISIBUTE UYEPThl CXOJICTBA C IOOETOM.
Haiinure cTebenp, yenryeBUIHbIE JTUCThS, BEPXYILISUHYIO MOYKY, HA13eMHBIH MO0eT,
pa3BUBIINICS U3 OOKOBOI MOYKH, U IPUAATOUYHbIE KOPHHU.

3. 3apucyiiTe ¥ NOANUIINTE YaCTH KOPHEBUILA

4. IIpuBenure mpumepsl 2-3 paCTEHUI UMEOIINX KOPHEBUILIE.
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5. PaccMoTpuTte cTpoeHue KiryOHst KapToders.
Haiinute BepXylieuHyro MOYKY_IOA3EMHBIN mober
[3] (cronon), rmasku ¢ MA3yHIHBIMA  [TOYKAMH,

' : YTONIIEHHBINA CTEOECT.
Qy 6. [NoanumuTe 4acTH pacTeHUs
[ 7. [TpuBenure 2-3 nmpumepa pacTeHuUM,

HMEIOIINX KIYyOCHb.

T 8. PaccmoTpute CTpOCHUE JTYKOBHUIIBI.
Halinure couHble yenlyidarble JINCThs, Ma3yLIHbIE MTOYKH,
CyXHe€ YeIlyiHJaThle JINCThsI, YKOPOUCHHBIN cTeOCNb (JOHIIE),
IIPUIaTOYHBIE KOPHH.
9. [ToanummuTe 4acTu JTyKOBHUIIBI
10. IlpuBenute 2-3 npumepa pacTeHUM, UMEIOIIUX

JTYKOBHILY.

BbIBoa: KOpHeBHIIE, KIYyOCHb M JIYKOBHIA SBISIOTCS IIOJ3EMHBIMH BHJIOW3MEHEHHBIMU
HO6eFaMI/I, TaK KaK Ha HUX BHCIITHE MO>KHO BbIACIUTH crebim ¢ yY3JIaMH | ...., HA KOTOPbIX PACIIOJIOKCHBI
MIOYKH, a TAK)KE YEUIYHKU — BUIOM3MEHEHHBIE . .... CTpOeHHE UX Ha pa3pes3e Takke (COOTBETCTBYET/HE
COOTBETCTBYET) CTpoeHHI0 nobera. KopHu, KOTOpble OTPAcTalOT OT JIyKOBUI, KOPHEBHI U KIIyOHEH,
Ha3bIBAIOTCSA ...... [lo3eMHbBIC MOOErn Tak BUAOM3MEHWIUCH IIOTOMY, YTO OJHA W3 OCHOBHBIX HX
GbyHKIMH — 3amacaHue ...

IIpuaoxenne Kk padbore

CpaeHeHe CTPORHMA nobera u KNyBHs CpaBHeHWe nonepeYyHoro paspesa crebna n kNyGHa S—

Kophesuwe

| Bapryuwesan nowa

JlabopaTopHbie U MpakTHYECKHEe PadoOThI 110 O0MOJIOTUH, 7 KJIACC

JlabopaTopHasi padora
«H3yyeHue BHeIHEr0 CTPOEHUSI MXOB (Ha MECTHBIX BHIAX)»
esab. O3HaKOMHUTBCS ¢ BHEUIHMM BHJIOM 3€JIEHOIO Mxa M Oenoro mxa. CpaBHUThH CTpOEHHE
charamyma U KIMMaluyMa JPeBOBHIHOTO . Jloka3aTh MPUHAJIEKHOCTh MXOB K BBICHIUM CIOPOBBIM

PacTeHUSIM.
OO6opynoBanne M MaTepuajbl: MOX charHyM M KiIUMaluyMa JPEBOBHIHOTO , PUCYHKH
y4eOHUKa.
Xox padoTsl
1. PaccmoTtpuTe y 3enéHoro mxa (Hampumep, KIMMalyma IpeBOBUIHOIO) €ro credenb ¢

PU30MIaMU, JIUCThS, KOPOOOUKY Ha HOKKE.
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CnopaHrui ————»

co cnopamu
. Crebens
C ICTBAMM
Pusoungbl —
2. Omnpenenure (MOIB3YSICh OMMMCAHUEM ), TJIE MYXKCKOM, a TJie )KEeHCKUI oprann3M. UeM oHU

OTJIMYAIOTCS IPYT OT Apyra?

Buewmuuii Bua. Kpynibie ApeBOBH/HbIE MXH B PhIX/TBIX, 3€/IEHBIX H/IH JKEATO-
3e/IeHbIX IEPHOBHHKAX.

CreGens. [TepBuunblii creGens nog3eMHbli, N0/I3y4Mii, C pUSOHAHBIM BOIHJIOKOM;
BTOPH4HbIH — Go/blIeit YACThIO MPAMOCTOAUHIA A0 15 CM BBICOTOH, JPEBOBH/IHO
PasBeTB/IEHHBII1, C OKPYT/IO, TYCTO M PhIX/IO 06/IMCTBEHHBIMH BETBAMH C
MHOTOMMC/IEHHBIMH Pa3BeTBII

3. PaccmotpuTe Bepxymiky cre0as u HaliauTe KopoObodKy co ciopamu. 3yunrte cTpoeHne
kopoOouku. KakoBo 3HadeHrne HOXKKH U KoJmauka? Kak paccensiroTcsi CriopoBble pacTeHHs?

4. 3apucyiTe B TeTpaau KIMMAIMyM JIPEBOBUIHBIN M 0003HAYbTE CTEOENb, JIUCTHS,
PU30HUIBI, KOPOOOUKY.

5. N3yunte ocobeHHOCTH CTpoeHus cdarHyma IpH MOMOIIM WHGOPMAIUK y4eOHUKA.
Haiigure y charnyma crebenb, TUCThs, KOPOOOUKY Ha HOKKE.

6. 3apucyiiTe BHENTHUH BT CarHyMa, MOIHUIIIATE €r0 OPTaHbI.
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7. 3aKOHUYUTE MPEJIOKEHHUE:
[Ipu3Haku, 10 KOTOPHIM MXU OTHOCSITCSI K BBICHIUM PAaCTEHUSIM:

Opranel Mxa:

Opranbl pa3MHOXKEHUS MXa:

BHyTpu KopoOOUYKH MXa HAXOJATCSL:
Ccdaraym BIUTHIBAET MHOTO BOJIBI 32 CUET HAIWYHS Y HETO:

Mxu OTAMYAIOTCS 110 CTPOCHUIO OT BOAOPOCIIEH U 3TO CBUJETEILCTBYET 00 X
Oonee:

BeiBoa. [IpounTaiiTe TEKCT U OTBETHTE HA BOMPOCHL: «UTO MpeAcTaBisieT co00il moa3emMHas
qacTh Mxa?y, «Kakyio (GyHKIHIO OHA BBIOJIHACT? .

Mxu OTHOCSTCS K OT/JEITy BBICIIUX PAaCTEHUH U MPEACTABISAIOT cO00I HEOObIINE IO BEIUYHHE
OpPTaHU3MBI, IUIOXO TPHCIIOCOONIEHHBIE K JKM3HM Ha cyme. MoxooOpa3Hble OTHOCATCS K
MHOTOKJIETOYHBIM PACTE€HHUSIM, TeNO KOTOPbIX COCTOMT W3 JIMCThEB M CTEOJI WJIM OTHOCUTCS K
croeBunTHBIM (hopmam. Kopau otcyreTByr0T. Kperuienue opraHu3MoB K MOBEPXHOCTH OCYIIECTBIISIETCS
C TIOMOIIbI0 pu30U0B. CTpOEHNE MXOB CPaBHUTENIBHO MPOCTO. VX TEJNO COCTOMT M3 OCHOBHOM WM
aCCUMWISILLMOHHOM TKaHMW, BKIJIOYarollell B ce0s XJIOpOIUIacTbl, M TOKPOBHBIX, 3alacaroliux,
MEXaHUUYECKUX, POBOJAIINX TKAHEH.

JlaGopaTopHble 1 MpaKTHYeCKUe PadoThHI MO OMoI0THH, 8 KiIace

IIpakTnyeckas padora
«CTtpoeHue siiilia ¥ pasBUTHE 32POAbIIIA NTHILI (KYPULIbI)»

Heanb padoThl: U3YYUTH CTPOSHUE ITUYBLETO SUIIA.
Oo6opyaoBanue: KkypuHoe sino, yamku [lerpu, nyna, npenapoBaibHas UTJa.

Xoxa padoTsl
1. Paccmotpute popmy KypuHOTO stitiia. Pa30eliTe CKopITyIry ¥ BBUICHTE COJICPKUMOE sTHTIA

B yawky Ilerpu. Ckopnyny coxpaHure.
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2. Paccmotpute Oemox u xkentok. Haiinmure B Oenke IUIOTHBIE NIHYPHl — KaHATHKH.
HamuminTe, OT Kako¥ 4acTH siilia OHU OTXOMMAT.

3. Haiinure Ha entke OemoBaTOe OKPYIJIOE MSATHBIINIKO — 3apOJbIlIeBON JUCK. I'me oH
pacnionoxeH? O0bscHUTE PYHKIIMOHATHHOE 3HAYCHHUE TAKOTO PACIIOIOKEHHUS 3apOABIIICBOTO JUCKA.
4. PaccmoTtpuTe simuHyr0 CKOpiymy depes py4dHyro Jyyny. He oOHapykuBaroTCs 1 B HEH

nopsl? Eciu 00HapyXHBarOTCA, TO KaK OHU PacIpeIeICHbl: PABHOMEPHO HJIM CTPYNITUPOBAHBI B KAKOM -
TO yacTu ckopuynbl? OObsICHUTE (PYHKIHIO 110D.

3. Haiinute mnon ckopiymod Tymoil dYacTu siila BO3AYIIHYIO Kamepy. OObscHHTE
Ha3HAYEHUE ITOM KaMephl.
6. 3apucyiite CTpoeHUE stifiia 1 0003HAYHTE €r0 YaCTH.

l. 3anoJiHUTE TaOIHILy.

YacTth giina @DyHKIMHU YacTell sina
Cxopiyna
[TonckopnynoBas 060n04ka
Bosgymnas kamepa

benok

Kanatnku

Kenrox

3apoAbIIEBbIN AUCK

2. BbiB0o 06 0COOEHHOCTSIX CTPOCHUS SHIIA MITHIIBI

JlaGopaTopHas padora
«MHoroo6pa3ue npocreifmux (Ha roToBBIX Npenaparax)»

Heab padoThl: U3yuyuTh MHOrooOpasue MPOCTEMIINX, JaTh MX CPaBHUTEIbHYIO
XapaKTEPUCTHUKY.

O0opynoBaHHe: MUKPOCKOII, TOTOBBIE ITPENapaThl ABIJICHBI 3e/IeHON, MH(Y30puH Ty(deabKu

Xoa padoTsl.
PaccmoTtpuTe roToBBIE MUKpPOTIIPEIAPATHI.

—

2. 3apucyiTe yBUIECHHBIX KUBOTHBIX.
3. 3amnoJHUTH TAOIHILY.
IIpouecc Ameba IBIJIeHA 3ej1eHast Nudysopus
1. Ilutanue
2. JIBmxeHue
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3. Brinenenue
4. JlpixaHnue

5. Pa3mHO)eHue
4. Bemmumure npusHaku: 1 BapuanT — ameObl, 2 BApUAHT — HHPY30pUH, 3 BAPHAHT —
IBIVICHBI.

Crincox 0co0eHHOCTEH OAHOKIETOUHBIX JKUBOTHBIX JUIsl paOOoThI ¢ TabauLen

1. hbopma Tena HemocTosTHHAS

2. ¢popma Tena NOoCTOSAHHAs

3. nepeaBuraeTcs Mpu oMo MHOIMOYUCIIEHHBIX PECHUYEK TYIIBIM KOHIIOM BIEPE]]

4. nepeBUraeTcs Npy NOMOIIH JIOKHOHOKEK

5. nuTaeTcs GaKTepUSMH, MEbYAUIITIMU BOIOPOCIISIMH, IPOCTEHIIINMU

6. MOKET MUTATHCA PACTBOPCHHBIMU B BOJI€ OPrAHUYECKUMHU U HEOPTraHUYECKMMHU BEILIECTBAMMU.
B nutaHuu npuHUMAlOT y4acTHE XJIOPOILIACThI

7. KUKHE POSYKThI )KU3HEESTEIbHOCTH U U30BITOK BObI YIAJISAETCS Yepe3 IOBEPXHOCTh Tella
U COKPaTUTENBbHYIO BaKyoJlb

8. mepeBapuBaHHE MUY IPOMCXOAUT B IIUIIEBAPUTEIIBHBIX BaKyOJIsIX

9. nuIIEeBapUTEITHBIX BaKyOJIeH MpH aBTOTPO(GHOM crioco0e MUTaHUs He 00paszyercs

10.mpu HEGIArONPUATHBIX YCIOBUAX MPEBPALIAETCS B LIUCTY

11. B uuToriazMe OIHO SIPO

12. B nuTOIUIa3Me 60NIbIIOE U MAJIoe SIpo.

OTtBeTbl

1B. Ameba—-1,4,5,7, 8,10, 11.

2B. Undy3opun -2, 3, 5, 7, 8,10,11.
3B.9Braena-2,6,7,9,10, 11.

5. PaCCMOTpI/ITC U NOAIHNIIUTE, KAKUC OpraHOMNAbI HAXOAATCA 110 HOMCPAMHU.

< !

Cnenaiite BbIBO 00 0COOEHHOCTSIX CTPOCHHUS IPOCTEHIINX.

IIpakTnueckas padora
«HceaenoBanne BHEIIHEr0 CTPOCHUSA HACEKOMOT0 (Ha MpUMepe MaiiCKOro KyKa WM APYrux
KPYIHBIX HACEKOMBIX-BpeauTeJiei)»

Hean pa6oThl: U3yYnTh BHEIIHEE CTPOCHUE HACEKOMBIX.
OO6opynoBaHme: nymna, TMHEHKA, HACEKOMOE.

Xoa padoTsl.
1. Omnpenenure AMUHY, OKPACKY T€Ia HACEKOMOTO.
HaiinuTe oTnensl Tena: roioBy, Ipy/b, OPIOIIKO.

N
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3. PaccmoTpuTe TO0BY HACEKOMOTO, HAWUTE YCUKH, Iia3a, poTOBble opranbl. HazoBute
uX (QyHKIHH.

4. VYcraHoBUTE, K KAKOMY OTAEIY Tella MPUKPEIUIAIOTCS HOTH, ONPEIEIUTE UX YUCIIO.

5. Haitaure nBe mapsl KpbUIbEB: NEPEAHIOO U 3aHI0K0. HazoBuTe oTnesn tena, K KOTOpoMy
OHU MIPUKpEIIsItoTCs. Kakoe cTpoeHre OHU UMEIOT?

6. PaccmoTpuTe Opromiko, HaiiIMTE ¢ TOMOIIBIO JIYIIBI IIXAJIbLIA.

7. CocTaBuTh Ta0NHILY

IIpusnaku Oco0eHHOCTH CTPOCHUS

1.moxpoB Tena
2.0TA€emBl TENA
3.0praHbl TOJIOBBI
4. opraHsl rpyau

5. opransl OpromKa

BBIBOII. Hepe‘II/ICJ'II/ITC XapaKTCPHBIC YCPThI CTPOCHHUA HACCKOMOI'O KaK IIPEACTaBUTCIIA
YJIICHUCTOHOTI'UX.

IIpakTnyeckas padora
«McenenoBanne BHELIHEI0 CTPOEHHUS M 0COOCHHOCTeN NepeIBU:KeHNs PbIObI (Ha MpuMepe
JKMBOIi pbIObI B 0aHKe ¢ BOAOW)»
eab padoThl: U3y4UTh BHEIIHEE CTPOCHHUE U CIIOCOOBI TIEPEABUKEHUS PHIOKI.
Oo0opynoBanme: OGaHka ¢ pbIOOi B BOjiE, JIyTa.

Xox padoTsl.

l. PaccmoTtpuTe pei0y B OaHke ¢ Bogoii. OOBsicHUTE, Kakoe 3HaYeHHE UMeeT opma ee Terna.

2. PaccmoTpuTe okpacky Tena pblObl Ha OpIOIIHOW M CIIMHHOM CTOpoHe Tena. Ecim ona
pa3nyHa, TO YKKUTE IPUIHHBI TUX PA3TUINH.

3. Kak pacnionoxxena venrys Ha Tesne psiObl? Kakoe 3HaueHHE 3TO UMEET IS XKU3HU PHIOBI
B Bojie? C MOMOMIBIO JTYITBI PACCMOTPUTE CTPOEHUE OTACIbHON YETITYHKH.

4. Haiinute otaensl Tena pwIObI: TOJOBY, TYJOBMILE, XBOCT. YCTAaHOBUTE MX TI'DaHMIIBIL.
OOpsicHUTE, KaKO€ 3HAaYEHUE UMEIOT IUIaBHBIE MIEPEXO0/Ibl OT/IENIOB Teja JUls XKU3HU PBIOBI B BOJIE.

5. Haiinure y ppiObl HO3/1pH, T1a3a, O0KOBYIO TUHHIO. Kakoe 3HaueHne UMEIOT 3TH OpraHbl
B JKU3HU PHIOBI?

6. PaccmoTpuTe niuaBHUKH pbIObI. Kakue n3 HUX napHble, KaKue — HelapHbIe.
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Bruemnee crpoenne prl

Yemysa

XBOCTOBOH NIABHHK

CoERnoH INIABHEK

XBocT

Kabepaasn
KPHIIIKA

Thna3

Hozapn

Por

T'pyanoik
DJIaBHEK
BpomBoeik AnannHoe AHAILHBIH
MIABHEK OTBEpPCTHE IIaBHEK
7. 3amonHUTE TAOIUILY.
[TpusHax OcobeHHocTH

®opma Tena

[Tokpos Tena

Otnensl Tena

Opl" adHbI, PACIIOJIOKCHHBIC Ha I'OJIOBC

Opranbl, pacroyoKeHHbIE Ha TYJIOBUILIE

Koueunoctu

8. 3apucyiite paccMarpuBaemMyro pei0y. O003HAUbTE HA PUCYHKE YaCTH Tena.

BuiBoa. B uem BbIpaXKacTCA HpI/ICHOCO6JIeHHOCTL pLI6LI K JKU3HH B BOAC.

IpakTuyeckas padora «McciaenoBanue ocodeHHOCTEl cKeleTa NTHIBD)

e padoThI: H3y4UTHh 0OCOOCHHOCTH CTPOCHHS CKEJIETa MTHUL, CBSI3aHHBIE C TIOJIETOM.
Oo0opyaoBaHue: CKeJeT NTUILIBL.

Xoa pa0doThl.

1. PaccmotpuTe ckeneT nTHIhI.
Pue. 159. Cxener
2 1= woxnas 9enncTs;
2— pepxuan HeARCTY;
j— ucpen;
4~ meiinuil 0TACA NOIBOHOTHIKA;
§— kmowmung;
fi= BOPOHLA KOCTY]
7 = nomaxa;
&= maewo;
16 9— npeanicne;
10— nproxxa;
1 = dananm namsucs;

12— rpyaman kremea;

13 - rpyaman kocr;

14 = v

15 ~ cnomuui xpectenr;

16— xpocToBoi 0TIEN NOIBOHOMHNK;

17— xoussxonan Ko<,

18— beapo;

19~ roneus;

2~ nevxa;

21 ~ danasm namuuen

2. Ompenenure HopmMy TOJIOBHI.



3. PaccmoTtpuTe oTnens mo3BOHOYHUKA, Ha30BUTE uX. OOpaTuTe BHUMaHUE Ha

COCIMHCHUEC ITIO3BOHKOB.

4. I/I3y‘lI/ITe CTPOCHHUC CBO6OI[HBIX nEepEAHUX KOHEYHOCTEH M KOCTH 10sIca nEpEAHUX

KOHEYHOCTEH.

5. 3anoMHHUTE OCOOCHHOCTH CKEJIeTa 33/ IHUX KOHEYHOCTEH U MOsIC 33 IHUX KOHEYHOCTEH.
6. 3anonnute Tabauny «OCOOEHHOCTH CTPOCHUE U (DYHKIIMU OTAEIIOB CKEJIETa IMTHI.

OTtaenbl ckesera Oc00eHHOCTH CTPOEHUS DYyHKINH

Ilo3BOHOYHHK
I ewnprit
I'pynnou
IoscanunbIN
Kpectuosbiit
XBOCTOBOI

Ilosic nepefHUX KOHEYHOCTEN

Ckener nepegHux
KOHEYHOCTEHU

Tlosic 3agHMX KOHEUYHOCTEHN

Ckerer 3aJHUX KOHEUHOCTEH

1/0.

7. Beinumumre Homepa NpaBUIBHBIX YTBEP KICHUM:

1. Kunb y nTui crnoco0CcTByeT pacCceKaHHMIO BO3IyXa B MOJIETE.

2. lleBka y ntuil 00pazoBanach B pe3yJbTaTe CpaCTaHUSI HECKOJIBKUX KOCTEN CTOIIBI.
3. Ckener Kpblla OTHLBI CXOAEH CO CKEJIETOM KpbLIa APEBHETO JIETAOLIETro sAllepa.

4. KiTtoB ITHIIBI — 5TO BUAOU3MEHEHHBIE BEPXHSS M HUKHSS YETIOCTH, JIMIICHHBIE 3y0O0B.
5. Kpbuibs HOJHUMAIOTCS U OITyCKarOTCs 0J1aroaaps 1eHCTBUIO IPYIHBIX MBbIIIL.

6. [Tosic mepelHUX KOHEYHOCTEN y MTULl COCTOUT U3 JIBYX JIONATOK U JIBYX KJIIOUUILI.

7. B KUCTH KpbLia XOPOIIO COXPAHUJIICS OJIMH MaJIell.

8. IlonoxkeHue KpbUIbeB 0OECIIEUNBAET NTUIIAM YCTOHYMBOCTD B IOJIETE.

9. Hannuue poroBbIX Yellyi sIBJISETCS OOLIMM ITPU3HAKOM IPECMBIKAIOLUIMXCS U MTHII.
10. /{muHa men 3aBHCUT OT KOJIMYECTBA MTO3BOHKOB.

BoiBoa. B uem 0COOCHHOCTH CTPOCHUA CKEJICTA NITUL], CBA3aHHBIC C ITOJICTOM.

JlaGopaTopHble 1 NpakTHYecKUue padoThl M0 0MOJI0ruH, 9 KiIacc

IIpakTnyeckas padora
«HcenenoBanne CBOHCTB KOCTH»

https://yandex.ru/video/preview/3907195215928110283
Heab: U3yuyuTh CBONCTBA JCKATBIIMHUPOBAHHONW U MPOKATIEHHON KOCTH, paboTaTh coOm0aas

O0OopynoBaHue: CIUPTOBKA, CIIMYKH, JIBE KOCTH, podupka, 10% p-p HCI.

Xox padoTsl
Onvimol, xapakmepu3syrowue c60UCMBEA 0eKANTbYUHUPOBAHHOU KOCTU.
1. IToMecTuTh KOCTh B pacTBOP COJISTHOM KHUCIIOTBI HA HECKOJIBKO JHEH.
Koctes Noe 3 BeigepkaHHa B pacTBOpe coOJIiHOM KucioThl. HaOmromaere nu Bbl Kakue-mubo

BHEIIHUE OTINYUA OT KOCTH Nel

Urto ¢ Hert mpounzonuio? Kakue BemiecTBa pacTBOPAIOTCS MOCIIE

omneita?

Kakumu cBoiicTBamMu 00J1afgaeT 7Ta KOCTh?
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Kakne xumuueckue BelIecTBa MNPUIAIOT KOCTH ATO BaxkHOe cBoilcTBO? Ilodyemy mocie
HAaXO0X/JICHUS KOCTH B pacTtBope COJISTHOM KHCJIOTBI KOCTb crama  THOKOU?

BEIIECTBA KOCTHOM TKaHMW PACTBOPUIIMCH IIPU  BO3JECHCTBUU
B orcyrctBHE BEUIECTB  KOCTb  TEpseT
. OcraBmascs COCTaBJIAOIIAs NPUIAET KOCTH

rUOKOCTh U YIPYTOCTb.

Onvimsl, Xapakmepusyroujue c80UCmead nPOKALeHHOU KOCU.

2. [TonBeprayTh KOCTh O0KUTAHUIO.

Koctp Ne 2 xopomio mpokanenHas (coxokeHHas). Kakue BHenmHue oTianyust oT Koctu Ne 1 BbI
3aMeTuIn?

Bosbmute B pyku MpoKaJIeHHYIO KOCTh U MOTBITaiTeCh ee ciioMarh. KakoBbl HAOM0eHUS U
pe3yabTaT?

Urto ¢ Helt mpousonwio? Kakue BeliecTBa pacTBOPAIOTCS MOCIIE OIbITa?

Kakumu cBoiicTBamu 001a1aeT 3Ta KOCTH?

Kakwue BerecTBa ocTainuch B KOCTH MOCTIE MPOKATUBAHUS?

B xone mpokanuBaHMs Cropeiu KOMITOHEHTBI KOCTH, U OCTaJUCh
TOJIBKO BEIIECTBA.

Coiic M1 KOCTH IIpokanennas JlexanbIIMHUPOBAHHAS Hopwmanbshas
TBepaocTh
XPpYIIKOCTb
Yupyroctb
IIpounocTh

I'mbkocTh
W3 kakux BelecTB
COCTOMUT
3. Ha ocHoOBe XKM3HEHHOT0 OMBITA U MOJTYYCHHBIX 3HAHUI CPAaBHUTE KOCTH JCTEH U
MOXKUJIBIX JIFOAEH:
BBIBO/I: Kocte cocrout u3 51 COEMHEHUM.
Takum o00pa3zom, MBI MOATBEPAMIA CBOE MPEANONIOKEHHE O TOM, YTO
BEIIIECTBA (6emkm) MPUIAIOT KOCTH yIPYTroCTh u AIIACTUYHOCTb, a
OPUAAIOT KOCTU TBEepAoCcTh. (CoueTaHue xe
TBEPJIOCTH U SJTACTUYHOCTH COOOIIAET KOCTH MPOYHOCTD. KOCTH BBIIEPKUBAIOT PACTSHKEHUE TIOUTH TaK
e, KaK UyT'yH, a 10 CONPOTHUBIICHHUIO Ha C)KaTHE OHU BJIBOE IMTPEBOCXOSAT I'PAHUT.

JlaGopaTopHnas padora
«M3yyeHne MUKPOCKONMYECKOT0 CTPOEHHUSI KPOBH YeJI0BEKA U JIATYIIKH (CPABHEHHE)»

https://yandex.ru/video/preview/1452302849807546883 1

https://yandex.ru/video/preview/1872773072307726208 \\

http://www.virtulab.net/index.php?option=com_content&view=article&id=169:2009-08-29-
14-57-48&catid=43:8&Itemid=104

LleJsib: BBISICHUTH OCOOEHHOCTH CTPOEHUS KPOBH YeNIOBEKa U JIATYIIKH, paboTaTh coboast /0

O0opynoBaHme: TOTOBbIE MUKPOIIPENIapaThl, MUKPOCKOII

Xox paboTsri:
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SpUTPOLUTSI

épI;ITPOI_[I/IT

2. llouemy 3pUTPOLIUTHI KPOBU YEJIOBEKA B CPEIHEN YACTH ClIErKa

HpOCBC‘lI/IBaIOTCSI?

1. PaccmoTpuTe npenapathl KpOBH YEJIOBEKA U

VY uenoBeka Gpopma SpUTPOLIUTOB

asrymkd. OOpatuTe BHUMaHUE Ha GOPMY SPUTPOLIUTOB IIPU
paccMaTpruBaHUM UX CBEpXY M cOOKy. OTMHAKOBA M OHA Y

YeJIOBEKa U JIATYIIKHU?
V asrymku ¢popma S3pUTPOLIUTOB

Oputpouut

Haitgure yepThl cX0ACTBA S3pUTPOLIUTOB.

3. CpaBHHUTE SPUTPOLHMTHI U JICHKOIMUTHI KPOBH YenoBeka. B uém ux paznuuune? (Tabnuma)

IIpu3Haku

OpHUTPOUNTHI YeJI0BEKA

OPUTPOUMTHI JATYIIKH

OTHOCHUTEILHBIE pa3sMEpPhbI

Hammuwme siapa

dopMa KIIETOK

JpixarenpHas MOBEPXHOCTh Ha |

MM2

BbiBOA: KakoBO 3HAYECHME BBIBICHHBIX PA3JIM4YMi B CTPOCHUU JPUTPOLIMTOB JATYHIKA H
yenoBeka? Ubs KPOBb YEIOBEKA WIIM JIATYIIKH MEPEHECET B eIMHUILY BpeMEHH 0oJjbllie KUcIopoJa U

nouemy?

IIpakTnyeckas padora «M3ydyeHue cTpoeHNs OpraHa 3peHusi (Ha MyJIske ¥ BJIaKHOM

npenapare)»

https://yandex.ru/video/preview/8686888777062040016
https://yandex.ru/video/preview/2212162071949879473
Ieab: U3yIuTh CTPOCHUE W PaOOT OPTAHOB 3PCHHUS, TJ1a3a.
OO6opynoBanue: MOJEIb TTIA3HOTO S0JI0KA, TAOTHIIBI.
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Xox padoThbI:

1. I/I3Y'-II/ITI> BCIIOMOTaTeIbHBIN arrapar rjia3a 1 3arnucaTtb B TCTPaAb, YTO K HCMY OTHOCUTBLCH.

2. PaccMoTpeTh MOJIENb TI1a3HOTO SI0JI0Ka M, UCTIONB3YS PUCYHKH YUYeOHUKA U MYJISDK, OTIPE/ICTUTD

Ha3BaHUS KAKIOU U3 €ro 4yacTeu.

3. 3apucoBarh B TETpay CTPOCHHE IIIA3HOTO I0JI0Ka (MOYKHO BKJICUTh B TETPAIh PUCYHOK TJIa3a

0e3 MoAMNKCEeH) U MOAIUCcaTh €ro YacTH.

yuKapwoe Teno

3.Mcnonb3ys y4eOHUK U MOJENb, 3aII0JIHUTh TaOJIHILY:

CucteMsl IIpupatku u yacTu riasa Crpoenue DyHKIMH

BcnomorarenbHbie
0O0605109KH TTIa3HOTO SOJI0KA
OnTuueckast
CBeToBOCTIpUHUMAIOIIAS

BoiBoa: OTBeThTE HA BOIIPOCHI

1. Yto Takoe 6JII/IBOPYI(OCTB U JaJIbHO30PKOCTbD, O6’bHCHI/ITL, Kak " Io4YeMy MOXKHO

CKOPPEKTUPOBATH ATH HEJJOCTATKU B pabOTe opraHa 3peHUs TP MOMOIIH JINH3.
2. Hoquy raa3sHoe SI0J0KO SIBIISETCS OpraHoOM 3pC€HUA, HO HC ABJIACTCA 3PUTCIIBHBIM

aHaIM3aToOpOM?

JlaGopaTopHblie 1 npakTUu4YecKkue padorsl mo 6mosaoruu 10 kiacce,

0a30BbIil YPOBEHb

JlabopaTopHasi padora
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«M3y4yeHne KaTAJINTHYECKOI AKTUBHOCTH (pePMEHTOB (HA MpUMepe aMHJIA3bl WM KAaTAaJIa3bl)»

Leap pabdoThl: yCTaHOBUTH Hanuuue (epMEHTa KaTanasbl B KHUBBIX KJIETKaX, JOKa3aTh €ro
CHEM(PUIHOCTh U AKTUBHOCTH B (PU3NOJIOTUYECKON cpeie.

OO0opynoBaHme: MITaTUB C MPOOUpPKaMu, MUIETKA, 3%pacTBOp MEPEKUCH BOJOPOJIA, CHIPOH U
BapeHbIi KapTodeb.

Karanaza — 5710 ¢depMeHT, KaTamu3upyOIIUNA pa3iokeHHEe IepoKcHIa BOIOpOJA C
o0pa3oBaHHEM MOJIEKYJISIPHOTO KHCIIOPO/Ia, BBIICISIFOIIETOCS B BUJIE Ty3bIPHKOB Ta3a:

2H>02 =2H20 + 021
Ilepoxcuo 6odopoda obpasyemcs 6 HEKOMOPbIX PACMUMENbHBIX U HCUBOMHBIX KIEMKAX 8
Kayecmee NOOOUHO20 NPOOYKMA OKUCIUMENbHO-80CCMaHosumenvhvix peakyuti. CoeduHeHue 3mo
MOKCUYHO 01151 KIemoK, U kamanaza obecneuusaem s¢ghghexmusnoe e2o yoanenue. Kamanaza — ooun u3s
Hauboiee Obicmpo pabomarwux hepmermos: 00HaA MOeKYIa Kamanasvl paziazaem 6 1 cekyHoy 0o
200 muicsy monekyn nepokcuoa 6000pooa. Jlokanuzyemcs Kamanasa 6 MeMOPAHHLIX NY3bIPbKAX KIeMOoK
— MUKpOmMenbyax u nepoKCUucoMax.

Xoa padoThI:

l. Bozbmure 4 yncTbie MpOOUPKU U TOMECTHTE:

- B IIEPBYIO — HEOOJIBIIOE KOJIMYECTBO MEJIKO HATEPTOTO KapTodes;

- BO BTOPYIO — HEMHOTO OTBAPHOTO KapTodes;

- B TPETHIO — MEJIKO U3MEJIbUEHHbIE KYCOUYKH Msica (IIeYeHH, JIETKOT0);

- B YETBEPTYIO — HEMHOTO H3MEJIbYEHHOTO OTBAPHOTO MsIca.

B kaxnyro npobupky nodasete 1o 3-4 mi 3%-HOro pacTBOpa nepoKcHaa BOIOPOA.

2. [TponabmronaiiTe, 4TO MPOUCXOAUT B poOHpKax. Pe3ynbTaTsl HaOMIOAEHNS 3aHECUTE B TAOJIUILY.
OOBsiCHUTE NOTyYEHHBIE PE3yIbTATHL.

@epMeHmHaﬂ AKMUBHOCIb HAMYPAlbHbIX U noepeofcéeHHbzx KJ1emok

OOBeKT SBnenust, Habnro1aeMble B IPOOUpKE OOmbsicHeHue HaOrOIeHHH

Ceipoii kapTodenb

OrtBapnoii kapTodennb

Cripoe ms1co

OTtBapHOE MACO

3. [TocmoTpute BumeopparMeHT 00 U3MEHEHWU aKTUBHOCTH aMHIIa3bl B 3aBUCUMOCTH OT
paznuuHbIX (HakTOpoB 10 ccbuIke https://www.youtube.com/watch?v=pABnhmuo-Oc.

Crnenaiite BBIBOA, OTBETHB Ha BONPOCHL. B Kakux clydasx MpOSBISETCS MaKCUMalbHas
aKTUBHOCTH KaTanasbl? Kak m3MmenpueHne BIUIET Ha MHTEHCHUBHOCTH peaKHI/II/I? Bo Bcex nm kieTkax
coJiep>kuTcs GepMeHT Karaaza?

Jlaboparopnasi padora
«H3yyeHue cTpoeHHs KJIETOK PACTeHHIl, ;)KHBOTHBIX, TPUOOB M 0aKTepHii M0 MUKPOCKONOM Ha
roToBbLIX MUKpoOIIpENnaparax 1 uX OnmmCaHme»

eap paGoTbl: HA OCHOBE M3YYEHHUS KJIETOK Pa3HbIX OPraHU3MOB BBISIBUTH OCHOBHBIE U€PThI
CXOZCTBA U Pa3INuus B UX CTPOCHUHU.
O0opynoBaHme: MUKPOCKOII, TOTOBbIE MUKPOITpENapaThl KIETOK PACTEHUM, )KUBOTHBIX, TPHOOB,
OakTepuil.
Xoxa padoTsl
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1. HactpoiitTe MuKpockOll Ha Majoe€ YBEIWYEHHME U  PACCMOTPUTE  TOTOBBIE
MUKpOIpenaparsl. 3apucynTe yBUACHHOE.

2. Paccmotpute puc. 1, ompenenute U 3amuIlUTe, MOJ KaKUMH HUPpaMU H300paKeHbI
pacTUTEIbHBIE U )KUBOTHBIE KJIETKH.

7 1 — KJIETKM SMUTENHS KUIICYHHUKA;
) 2 — Gakrepnn (KOKKH, KHIICUHAS MTAT0YKa, CIIHPHILIBI CO
~ KTYTMKaMH HA KOHIIAX Tela);

3 — nuaToMoBas BOJAOPOCIb;

4 — MBIlIeYHAas KJIETKA;

5 — HepBHas KJIETKA;

6 — OZJHOKJIETOUHAs! BOJIOPOCIIb;

7 — KIETKH IICUCHH;

8 — uHpy30pUs;

9 — 3pUTPOLUTHI YETIOBEKA;

10 — keTKH nuaepMuca JIyka;

11 — xryrukoHoce.

1B -

4.P ACCMOTpPHUTEC pHUC. 4, Haﬁ,[[PITe YCpThI CXOACTBA U OTIIMYHA B CTPOCHUU paCTHTeHBHOﬁ H SKUBOTHOM
KJIICTKHU, JaHHbIC 3aHCCUTC B T3.6JII/IIIy.

JYKAPHOTHYECKAR KNETKA

MABOTHAS KAETKA BACTHTERRHAS KAETHA

P
73{% Sy,
Ly

CpaBHe}me CTPOCHHUSA KIIETOK paCTeHI/Iﬁ H JKUBOTHBIX

OpraHous! KJIETOK PacturenpHas kineTka ’KvBoTHas KiIeTKa
1

2

10
CﬂeﬂaﬁTe BBIBO/, BBISIBUB CXOJICTBA U pa3INiHs )XKUBOTHBIX U PACTUTCIIBHBIX KJICTOK.

JlabopaTopHasi paGora
«M3yuyenne MoaupuKANUOHHON U3MEHYMBOCTH, IOCTPOEHNE BAPMALMOHHOIO PSiia U
BapHAlLlMOHHO KPUBOID)
Leanb padoThl: 10Ka3aTh, YTO U3MEHUYHUBOCTH — 00II[E€ CBOMCTBO OPraHU3MOB.
OoopynoBanme: 15-20 cemsin daconu, 15-20 1UCTHEB JTaBPOBUILHY, JTUHEHKA.
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Xox padoTsl
3ananue Ne 1. O6HapyXeHHE H3MEHUYMBOCTH.
1. CpaBHuTe ceMeHa (pacosid WK JUCThS JIaBpoBULIHU. HaliiuTe y HUX 4epThl CXOACTBA U
pasnuuusi OKpacku, (Gopmbl, pazmepoB. CrenmaiiTe COOTBETCTBYIOIIME H3MepeHus. Pacmonoxwure
ucclielyeMble 0OBEKThI B OPSIIKE KOJINYECTBEHHOI'O U3MEHEHNUS IIPU3HAKOB (II0 BO3PACTaHMUIO).

2. Onpenenure  HEU3MEHSIOLIMECS  NPU3HAKU(HACIEICTBEHHbIE) M IPU3HAKH,
CBH/IETEJILCTBYIOLIME O MPOSBICHUH U3MEHUYNUBOCTH.
3. HaGnronenus 1 BBIBOJIBI 3aIIMIIATE B TAOIUILy IO 00pa3iy:
N3yuaemblii 00beKT Hewnsmensromuecs N3mensromuecs npu3sHaku
IIPU3HAKU
BriBox:

3amanue Ne 2.

BrlisiBIeHNE CTATUCTUYECKUX 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHOW N3MEHUNBOCTH.

1. Bosbmute nzydaeMblii 00beKT (ceMeHa (acosu, TUCThs JIABPOBUILHU) U PACIIOIOKHUTE
MX B OJIMH Psii B MOPSAJKE BO3pACTAHUA JIMHBL. B UTOre BBl MOJYyYHUTE BapUALMOHHBIN Psii JAHHOTO
HacyeqyeMoro npusHaka. [I[ponymepyiite Bain 0ObeKT.

2. Ornpenenure 4aCTOTY BCTPEYAEMOCTH CEMSIH WJIM JIMCTHEB C KOPOTKUMH, JITMHHBIMH,
cpenqHuMu pasMepamu. [lns sToro m3mepsTe NIMHY Bcex 00BekToB. [loctpoiite rpadux. Ha ocu
OpAMHAT OTMEThTE BCE HOMepa oObekTa. Ha ocu abmmcc HaHECHTE TOYKH, COOTBETCTBYIOIIUE JIUTHHE.
CoenuHsisi TOUKH, yKa3aHHbIE HA OCH a0LIMCC M OCH OPJIMHAT, MOJIyYUTEe AUArpaMMy, KOTOpas OTpaxkaet
W3MEHYHUBOCTh UCCIIEYEMOIO MPU3HAKA.

Bapuauunonnbiii psaja: X — pazmep 00bekTa Y — 4acTOTa BCTPEYaeMOCTH
X | Ll 6
Y 4

I'paduk BapuanoHHOi KpUBOH
Y

X
3. CdopmynupyiiTe BBISIBJICHHYIO BAMU 3aKOHOMEPHOCTH MOAM(PUKAITMOHHON H3MEHYHBOCTH.
4. Cpenaiite oOIHIl BEIBOI,.

2 BapMaHT — eCJM HeT BO3MOKHOCTH HalTH OHOJIOTMYeCKHEe O0BbeKTbl, MOKHO
NMPOAHAIN3NPOBATH 337124y U 0()OPMHUTH ee Pe3yJIbTaThl.

Haunnaromuii caoBojy pemnia Ha CBOEM Yy4acTKe MOCAIUTh MajMHY. Y CBOEro cocena OH
npuoOpes KOpHEBbIE YEPEHKH MAJIMHBI, KOTOpPask XOPOIIO IUIOAOHOCHJIA U MMeJa KPYIHBIE IUIOMBI.
JlliHa TJI0JI0B B CpPEHEM COCTaBWja 2 CM. 4Yepe3 TPU roja OH PEeHIMI BBIICHUTH, KaK U MOYEMY
M3MEHWIACh YPOXKafHOCTh MaJHHBI. /|1 3TOT0 caj0BOA M3MEpUII JUTMHY M10A0B (cM. Tabnuna 1).

1. CocTaBbTe BapuallMOHHBIN Pl U3MEHYMBOCTH JJTUHBI IJI0J0B MaJIHHBbI.
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2. [TocTpotite rpaduk BapUAllMOHHOW KPUBOHM JUIMHBI IIJIOJIOB MAJIMHBI, UCTIOJIB3YS JJIS
3TOrO clenyromme 06o3HadeHus: X — 3HaYeHHEe MPU3HaKa (IJIMHA TI0I0B MAIMHEL, B CM); Y — 4acToTa
BCTPEUAEMOCTH MPU3HAKA.

3. OOBsicHHTE, KaK ¥ MOYEeMY U3MEHHIIACHh YPOKaHHOCTh MaJIHHBI.

Ta6ymma 1. J[mMHa 171010B MaJTHHBI
0,5 1,1 0,7 1,3 0,9 1,1 1,3 0,9 1,1 0,9 0,7 1,1 0,9
1,1 1,5 1,3 1,5 1.3 1.5 1,7 1,3 1,9 1,3 1,3 1,5 1.3
1,3 0,9 1,1 0,7 1,5 1.3 1,9 1,1 0,9 1,9 2,1 1,7 1,5
1,5 1,7 1,5 1,7 1,1 1,9 0,7 1,7 1,7 1,5 1,7 1,3 1,1
0,7 1,3 1,3 1.1 1,7 0,9 1,5 1,5 1,3 1,1 0,9 0,9 1,3

BaprannoHHBI psij
X | L1 6
Y |5 4

Craenaiite BBIBOJ O 3HAYCHWU CTATUCTUYECKUX METOJIOB IPH W3YUYECHHH MOJIU(PUKATMOHHON
U3MEHYUBOCTH.

JlaGopaTopHbie padoTsl o 6mosorum 10 kiacce, yriry0JieHHbIH YPOBeHb

JlaGoparopnas padora
«O0Hapy:keHMe 0eJIKOB € MOMOIIBIO KA4YeCTBEHHBIX PeaKiuiny

Heab. BoisBUTH KaueCTBEHHBIC PEAKIIMHM HA OCIIKH, B TKAHSX JKUBBIX OPraHU3MOB; 3aKPEIUTh
YMEHHUS MIPOBOJAUTH HAOIOACHUS M OOBSCHSITH MOJYYCHHBIC PE3YJIbTATHI.

OO6opynoBanue: mTaTuB ¢ npoOupkamu, ciupToBKH, nepxkarenu, NaOH, CuSOs, nactoiika
fona, 6eI0K KypuHOTro fifia, Bojaa, atanon, Pb(NO3),, mepmanranat kaiaus uiu OpoMHas Boja.

Xox padoTsl
1. BbINOJTHUTH NPAKTHYECKYIO YACTH PadoThlI.

1. «Kauecmeennoe onpedenenue benxkos»
O6opynoBaHue: MTATHB ¢ TPOOUPKAMU, CIIUPTOBKA, JepKaTelb.
PeaxtuBsl: NaOH, CuSOs, HacTolika ioja, 6e10K KyprHHOTO siiiiia, Boaa, s3tanoi, Pb(NO;3)s.

3amaua 1. /lenatypanus Oenka.

1. [IpurotoBuTh pactBop 6enka. ljisg 3TOro OTAENUTh OENOK KYPHHOTO Siilla, PACTBOPUTH €0 B
150 mi Bogwl. B mpobupky Hamuth 4 — 5 MJI pacTBopa Oelika M HarpeTh Ha CIUPTOBKE. 3aIucarhb
HaOmoneHus. OXJIaauTh PacTBOpP U pa3daBUTh BOJOM B 2 pasa.

[TpomexyTounblil BeiBo: Ilouemy pactBop 6enka npu HarpeBaHuu MyTHeeT? [louemy ocamox
HE pacTBOPSETCS NMPH OXJIAKICHUN U pa30aBiieHMH BO10M?

3agaua 2. OcaxieHue Oesika COMSIMH TSKEIbIX METaJIJIOB.
B nBe npobupku HamuTh 1o 1 — 2 mi1 pacTBopa Oeika U MeNJIEHHO, NMPU BCTPSIXHWBAHUU, IO

KaIluIsiM J100aBUTh B OJHY NMPOOUPKY PacTBOP MEIHOTO KyNopoca, a B APYryl0 — pacTBOp HUTpaTa
CBUHIIA. 3anucaTh HaOIIOIEHNUS.

[Ipomexxyrounblii BbIBOJ: I[loueMy colM TSDKENbIX METANIOB MPUBOJAT K OTPABICHUIO
opranu3ma?

3amaua 3. l[BeTHBIEC peakiu OETKOB.
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buypetoas nipo6a. B mpobupky HanmmTh 2 — 3 M1 pactBopa Oenka u 2 — 3 mut pactBopa NaOH,

3areM 1 — 2 mu1 pacTBOpa METHOTO KyIopoca, 3amucaTh HaOIro1eHusI.

[TpomesxyTounslii BbIBO: Kakue rpynibl MOKHO OMPEAEIUTh C TOMOIIBIO 3TUX PEaKIuii?

2. Pe3yabTaThl HA0JI0IeHNH 3aHECUTE B TA0IMILY:

HasBanue onnita

Yro nemanu

Yro nabiromanu

YT0 BBIABIAET

CymHocTh OnbITa

3. CpesaiiTe BBIBOJA: C MOMOLIbI0 KaKUX peEaKUUA MOXKHO OOHApYX HUTh OpraHUYECKHe
BEILIECTBA B JKMBBIX KJIETKaX

JonmosHuTteapHast ”HpOpMANUA K J1a0opaTOpPHOil padoTe

«KauecTBeHHBIE pPe€aknuu Ha oeJKm»

Ha3panue onbiTa Yro gesann Yro HabJronaaun Yro BbIsIBISAET CymHocTh
onbITA

BuyperoBasn K HebGonpiomy Kpacho- NENTUAHbIC O6pazoBanue

peaxkuus KOJINYECTBY pacTBOpa ¢duoneroBast TPYIIIBI KOMILJICKCHBIX

(BeIsSIBIEHUE OenKa) OeIka MPYITWIA HEMHOTO | OKpacka COEIMHEHUH C
THUIPOKCUIA HATPHUS U IO KOOPAWHAIMOHH
KaruisiM 100aBIIsITH BIM y3JIOM
pacTBop cynbdara
meu (I1)

KcanTonporennoBa | K HeGonbimomy xEnToe OCTaTKH O6pazoBanue

sl peakuusi KOJINYECTBY pacTBOpa OKpallluBaHHE apoMaTH4eCKuX HUTPOIPOU3BO/]

(BELAIBIICHHE OCTKA) OeIka MprTIH aMHHOKHCITOT HBIX
KOHLIEHTPUPOBAHHON apOMaTHYECKUX
A30THOM KUCJIOTBI

BroisiBiieHne B npo6upky ¢ KMnO4 OO0eciBeunBaHUE JlBoiiHbIE CBS3U [Ipoucxoaut

JIMMUIOB (Br2) nobaBumnu nepMaHraHara B3aUMO/ICHCTBHE
HECKOJIbKO KalleJlb Kamuss  (OpoMHOM ¢ pajuKanamMu
pacTUTENHHOTO Maca, BOJIBI) KapOOHOBBIX
BCTPSXHYJH KHCJIOT T10

JIBOWHBIM
CBSI3AM
BroisiBiieHne Ha ceipoii kaprodeins Cunee Awmmiiosa IIpu
yIJ1eBOJI0B (pacTBOp Kpaxmana) OKpallluBaHHUE B3aMMOJCHCTBU

J00aBMIIM PacTBOp Hoza

M aMUJIO3bI C
MOJIOM B BOJHOM
pactBope
MOJIEKYJIbI Hona
BXOJISIT BO
BHYTpPEHHUU
KaHaJ CIupaiu
aMUIIO3bI,
o0pa3yst Tak
Ha3bIBa€MOE
COCIMHCHUC
BKJIFOUCHMS
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JlabopaTopHasi pabora
«HccaenoBaHue MIa3Mo0JIH3a U J€NJ1a3M0JIH32 B PACTHTEIBHBIX KJIETKAX»

Heabp padoThI: MO3HAKOMHTH C SBJICHUSMHM IUIa3MOJIM3a M JCIUIA3MOJINM3a B PACTHTEIHLHON
KJIETKE.

OGopynoBaHHe: MHKPOCKOI, NPEJAMETHbIE W MOKPOBHBIC CTEKJa, MpPEHNapoBalbHBIC WIJIbI,
JTYKOBHIIA JyKa, KOHIIEHTpupoBaHHbIi pacTBop NaCl, punsTpoBansHast Oymara, p-p Hona.

Xoa padoTsl

1. [TpuroroBbTe MUKpOIIpenapar KJIETOK KOXKHUI[bl YELyH JIyKa, OKPACUB €ro pacTBOPOM
1oz1a; paccMOTpUTE U 3apuUCyiiTe 3-4 KIIETKH YBUJIEHHOTO.

2. C opHON CTOpPOHBI IOKPOBHOI'O CTEKJIa HAHECUTE HECKOJIbKO Kaleidb pacTBopa
MIOBAPEHHOM COJH, a C IPYTOil CTOPOHBI MOJIOCKON (PHIBTPOBAILHONW OyMaru OTTSIHUTE BOY.

3. PaccmoTpuTe MukponpenapaTr B TeUCHHE HECKOJIBKMX CeKyHJ. OOpaTuTe BHUMaHUE Ha
M3MEHEHHMSI, TPOU3O0IIEAIINEe C MEMOpaHaMH KJIETOK U BpeMsl 32 KOTOPOE 3TH U3MEHEHUS ITPOU3OIILIH.
3apucyiiTe N3MEHHUBIIUICS 0OBEKT.

4. Hanecure HeckonbKO Kamesb AUCTHWILIMPOBAHHOW BOABI Y Kpas IOKPOBHOI'O CTEKJIA W
OTTSHUTE €€ C APYroil CTOPOHBI PHIBTPOBAILHON OymMaroi, CMbIBasi pacTBOp COJIH.
3. B TeueHMe HECKOJIIBKMX MHUHYT pacCMAaTpUBAMTE MHUKpPOIpPENapar IOJ MUKPOCKOIIOM.

OTmeThTe U3MEHEHHS TIOJIOKEHUSI MEMOpaH KJIETOK U BpeMsl, 32 KOTOPOE 3TU U3MEHEHHUSI MPOU3OIILIH.
3apucyiTe u3y4aeMblii OOBEKT.

CnesaiiTe BBIBOJ B COOTBETCTBUU C LEJIbIO PabOThl, OTMETUB CKOPOCTh IUIa3MOJH3a H
nerazmMonn3a. OObSICHUTE Pa3HUILY B CKOPOCTH ITHUX JIBYX IPOLIECCOB.

Teopernyeckuii MaTepuaJ 1Jis BbIIIOJHEHU S
JlaGopaTopHoii patoThI
«HMccnenoBanne miiasMoJIn3a M Jenjaia3Mo/Iu3a B PACTUTEJIbHBIX KJIETKAX)

B ’kmBOW KJIETKE IMTOIUIa3Ma JJIACTUYHA W TONyNmpoHunaema. [Ipm morepe Boabl 00BEM
LIUTOIUIa3Mbl YMEHBIIAETCS, a NPHU MOCTYIJIEHUU BOJABl YBEIMYMBAETCSA JO MEPBOHAYAIBHOTO. DTO
CBOMCTBO TO3BOJISIET KJIETKAM MEPEHOCUTHh BpEMEHHOE 00€3BOKMBAHNE U MOICPKUBATH TTOCTOSIHCTBO
cBoero cocraBa. Co CBOMCTBAMM 3JaCTUYHOCTU M IOJYNPOHUIAEMOCTH MOYKHO O3HAKOMUTBHCSA Ha
OMBITE C IUIA3MOJIM30M U JICTIa3MOJIU30M.

[11a3Monu3 — UCKYCCTBEHHO BBI3bIBAEMOE OTCTABAHHUE ILUTOMIA3MBI OT OOOJOYKH KIIETKH.
JlermuiasMonn3 — HCYE3HOBEHME ILIa3MoJiM3a. B KadecTBe IUIa3MOJIUTHUKOB — BELIECTB, PACTBOPBI
KOTOPBIX BBI3BIBAIOT IJIA3MOJIU3, MCIONB3YIOT HESIOBUTHIE BEIIECTBA, CIa00 MPOHUKAIOIINE Yepes3
IHUTOIUIa3My B BaKyOJIb.

o) !
Tlenmaaneo Thanawou

Tynron

Puc.13. Paznuunsie popmol naazmonusa

IIna3zMonm3 MOKHO BbI3BAThH, MOrpyxasa KJICTKY B paCTBOP COJM HJIKM Caxapa, KOHLCHTpalus
KOTOPOI'0 BBIIIC KOHICHTpAIWUH KIIECTOYHOI'O COKa (F I/IHCpTOHI/IquKI/Iﬁ paCTBOp). Ecnu Obl OUuTOoIlIa3Ma
ObLIa HpOHHHaeMOﬁ, TO TPOUCXOANIIO OBI BbIpaBHHUBAHUEC KOHHeHTpaHI/Iﬁ KJICTOYHOIoO COKa H
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TUIEPTOHUYECKOTO pacTBOpa myTeM AU(Qy3HOro rnepeMerieHus BoAbl U PACTBOPEHHBIX BEIIECTB U3
KJIETKH B pacTBOp M oOpaTHO. OgHAKO IUTOIUIA3Ma, 00iajas CBOWCTBOM MOJYMPOHHUIIAEMOCTH, HE
MIPOMYCKAET BHYTPb KIJIETKM DPACTBOPEHHBIE B BOJAE BellecTBa. HampoTuB, TOJNBKO BOAA, COIJIACHO
3aKOHaM OCMOcCa, OyZeT BbICACHIBATHCSA TUIIEPTOHUYECKHM PACTBOPOM M3 KIIETKH, T.€. EPEABUTATHCS
yepe3 MONYNpOHUIaeMylo mHToIuiazMy. OObeM Bakyonu ymeHbmuTcs. Lluromnasma B cuity
AJIACTHYHOCTH CIIEAYET 3a COKPAILIAIOIIEHCsl BaKyoOJIbI0 M OTCTAeT OT OOOJOYKHM KJIETKM CHayaia B
yroJIKax, 3aTeéM BO MHOTHX MECTax ¢ 00pa3oBaHMEM BOTHYTHIX MOBEPXHOCTEN (BOTHYTHIN I1a3MOJIH3),
1, HaKOHell, IPOTOIJIaCT MPUHUMAET OKPYIIIYIO (opMy (BBITYKIIBIN TJIA3MOJIU3).

sRpuSS pog s |

Puc.14. IlocaenoBarejbHbIE CTAANH IJIA3MOJIHN3A:

1 — TyprecueHTHas KJI€TKA,

2 — o01ee cokpaiieHue 00beMa KJIeTKHU;

3 — YroJIKOBBIH IJIA3MOJIN3,

4 — BOTHYTBIi IJ1a3MOJIN3,

S —BBIMYKJIBbIH JIA3MOJIM3 J03UHA.

[Tpu morpy»eHun TIa3MOIM3UPOBAaHHON KIIETKH B BOJY WJIM TUIIOTOHHYECKUH pacTBOp HaOIrOmaeTcs
JEIIa3MOJIn3.

BrIBOOEBI.

1. ]_[I/ITOHJIa?,Ma 9JIaCTH4YHaA, BCJICACTBHUEC 3TOI'O OHA criocoOHa B THHEPTOHUYCCKOM paCTBOPE OTCTaBaTh OT
000JI0UKH KJICTKH, a B TUITIOTOHUYE€CKOM BHOBb BOCCTAaHABJIMBATH IEPBOHAYAJIBHOC ITOJIOKCHHUE.

2. uromasma NoaynpoHUIIaeMa: IPOIyCKAET BOAY U HE MPOIMYCKAET pACTBOPECHHBIE B HEHl BEIIECTBA.

3. [Ina3sMonus 1 Aemia3MoiIin3 MOKHO HAOJIOAATh TOJIBKO B )XKUBBIX KIIETKaX.

JlabGoparopHasi padora
«3yyeHne CTPOEHUS KJIETOK Pa3TUYHBIX OPraHU3MOB)

Henn padoTsi: M3yunTh 0COOCHHOCTH CTPOCHHSI KIIETOK OaKTepHii, TpHOOB, paCTeHUH, )KUBOTHBIX.
OodopynoBaHHe: MUKPOCKOIIBI, MUKPOTIPENapaThl KJIETOK MIPOKAPHOT U 3yKApUOT.

Xoa padoTsbl

1. PaccmoTpuTe MUKpoOmpenapaTsl KIETOK MPOKAPUOT U SYKapHOT.
2. 3anoyHUTe TaOJIHILY.
IIpusznaku njs cpaBHenus | [Ipoxkapuornyeckas JykapuoTHYecKas KJeTKa
KJIETKA

rpudoB aACTeHHil | KUBOTHBIX
(0akTepus) P p

Anpo (odopmmennoe)
['eHeTnueckuii MaTepuan
(AHK,PHK)
XpOMOCOMBI

MemOpaHna

Knerouynas creHka

Kancyna

Me30COMEI
[luTockener
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PrGocomebl

KiteTouHbIl IEHTp (LIEHTPUOJIH )
OIIC

Anmnapat ['onbmxu
MUTOXOHIPUHU

JIn30coMBl

[nactuael

Bakyoisn

KryTtuku

I Tunn

Tun nura"us

3anacHoe BEIIeCTBO (OCHOBHOE)

IPasMHOXeEHUE

CriopooOpa3oBaHue

CxoacTBa

3. [Iepeuncinre OTIIMYKS )KUBOTHOM KIIETKH OT PACTUTEIBHOM.
Cnenaiite BbIBOA. KakoBbl CX0/ICTBa U pa3inyusl KJIETOK MPOKApPUOT M 3yKapuotT? KakoBbl
MPUYUHBI STUX SIBJICHUMN?

JonosHuTtenbHas nHpopManua K jJadbopaTopHoii padore
«M3y4eHne CTPOCHHA KJIECTOK Pa3JInYHbIX OPraHU3MOB»

Bce xuBble opraHu3Mbl Ha 3emiie JENATCS Ha JABE TPYMIbl — HAALAPCTBO IPOKAPUOT U
HajauapcTBo sykapuoT. K HaauapcTBy HpOKapHOT OTHOCHTCS TpPU ILapcTBa: ILAPCTBO OaKTepuit
(7ybakTepuit), HapCcTBO apxeOaKTepuid, APCTBO IMAHOOAKTEepUH (IMaHel, CHHE3ETIEHBIX BOJIOPOCICH).
K HagumapcTBy 3yKapuOT OTHOCUTCS TPHM LIapCTBa: LIAPCTBO PACTEHUM, LIAPCTBO JKMBOTHBIX, LIAPCTBO
rpuboB. DIleMEHTApHOH (PHU3MYECKOW EOMHHUIECH J>KUBOTO SIBISETCA KJIETKA; STO HaMMEHbIIAs
KHU3HecrocoOHass equHuua. Ilo cBoeMy XHUMHMUYECKOMY COCTaBy BCE JKHBBIE CYIIECTBAa OYEHb
CXOJHBI.

OCHOBHBIE KOMITOHEHTBI BCSKOW KIJIETKH — 3TO JAe30KcupuOonykienHoBas kuciora (AHK),
pubonyxienHoBsle kucnotsl (PHK), 6enku, munuasl u gochonunuasl. M3yuenne TOHKOro cTpoeHus
pa3 JIMYHBIX TUIIOB KJIETOK MO3BOJIMIIO, OJHAKO, BBISIBUTH 3aMETHBIE PA3IUUUs MEXIY OaKTepUsIMU U
MaHOOAKTEepUsIMH, C OJHOW CTOPOHBI, M JKUBOTHBIMM M pACTEHMSIMM (BKJIIOYas TakXke UX
MHUKPOCKOIMMYECKH MaJIbIX MpeACTaBUTENeH) — ¢ Ipyroif. Paznuuus Mex 1y TeMH U IpyTUMHU HACTOJIBKO
rJ1yOOKH, YTO 3TH JIBE€ TPYIIIbI OPraHU3MOB MPOTHUBOIOCTABISAIOTCA JAPYr APYry Kak MPOKapHOTHl U
3yKapHOThl. [IpOKapHOT MBI BIIpaBe pacCMaTPUBATh KaK PETUKTOBBIE (POPMBI, COXPAHUBIIMECS C CAMbIX
paHHUX BpeMeH OMOJIOTMYECKOM 3BOJIIOLUU, a MOSBICHHE SYKApUOTHYECKHX (POPM, BO3HUKIIUX W3
IIPOKAPHUOT, — KaK BEIMYANIINKA CKaYOK B UCTOPUH KU3HH.

OyKapuOThl HMMEIOT HCTUHHOE #A1po. OHO COAEPXKUT MpeoOaJaoulyl0 YacThb TIeHOMa
9YKapHUOTHYECKOW KIETKH. ['€eHOM B OCHOBHOM IIpeJCTaBlI€H HaOOPOM XpPOMOCOM, KOTOpPbIE B XOJ€
mpolecca, Ha3pIBAEMOI'0 MUTO30M, yJIBAUBAIOTCSI U PacIpeAessitoTcs MEXy J0YepHUMU KileTkaMu. B
nuHeHbIX Xpomocomax JIHK HaxoauTcs B ¢BA3M € THCTOHAMM. B nykapnoTHUeCKO#l KIETKE UMEIOTCS
u apyrue oprasesisl, cogepxaimue JIHK, — MuUTOXOHApUU U XJI0poracTsl (y pacTeHuil), HO B 3TUX
OpraHeulax HaxOAWTCA JMIIb OYEHb Majas 4YacThb KIETOYHOIO TIE€HOMa, KOTOpas IpelCTaBiIcHA
monekynamu JIHK, 3aMKHYTBIMH B KOJIbIIO. PHOOCOMBI B 9yKapHOTHYECKOH KIIETKE 0oJjiee KPYITHbBIS
(80S), yem y mpokapHoT.
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exon razoBsie JanacHsIe BeUIECTEA
Mez0CcoMAa My ILIpLKH rpaHy bl
nanudocdara

BKTIOeHHSA
cephl

AGIPOBbIE
KarviH

TPaHyIIBI
YIJIEBOJO0B

' 3 TR
TIUTKOHIB]

HYKJIeong

IWIATMATHICCKAR
Menbp ana

Puc. 1. Cmpoenue npoxapuomuueckoui Kiemku

[TpokapuoThl He UMEIOT OKpYXeHHOro memOpanoi siapa. JIHK B Buae 3aMKHYTOM B KOJIBLIO
MOJIEKYJIbI CBOOOTHO PACIIONiaraeTcsi B UTOIIa3Me. JTa «OaKkTepraIbHas XpOMOCOMay COJACPKHT BCIO
HEOOXOIUMYIO JJIi pa3MHOXKEHHs KIeTKU uHpopmanuoo. KpoMe Toro, B mpokapuoTHYECKON KIIETKE
MOTYT COJIEp’KaThCs OYEHb HEOOJbIINE KOJbIeBble MoyeKynbl JIHK-mmasmumsr; 6e3 HUX, OAHAKO,
KJIeTKa MOKeT 00oiTuck. [IpokapuoTnueckas KiieTka OpraHesl He COACPIKUT; MOapa3AeeHIe KISTKU
Ha KOMITAPTMEHTHl MEHEE BBIPAXKEHO, 4yeM y dykapuorT. Pubocomsr menbme (70S). YV mpokapuot
pubocombl, hepMEeHTHI OEIKOBOIO CHHTE3a U COCTAaB KJIETOYHOW CTEHKH UMEIOT psill OCOOCHHOCTEH,
Omaroziapst KOTOPBIM Ha KJIETKY MOTYT CIIeU(UIECKN BO3/ICHCTBOBATh MHOTHE AaHTUOMOTHKH.

[TpokapuoTsl MOp(OIOrHUECKH OTHOCUTENBHO cl1a00 nudepeHupoBaHbl, IOITOMY CPEIU HUX
MOJKHO pa3IMYHTh JIUIIb OTPaHWYeHHOE Yuciio ¢popM. B ocHOBHOM 3T0 b0 chepuyeckre Gopmsl,
aubo mpsiMble U U30THYThIe Tanodykd. C TakuM BHEUIHUM «EOUHOOOpazueM» YIUBUTEIBHO
KOHTPACTHPYET Ype3BbIYAIHOE MHOTr000pa3We M IJIACTUYHOCTh METAa0ONMYECKHX MpoIleccoB. B To
BpeMs KaK >KMBOTHBIE M pACTEHUS HYXKIAIOTCS B MOJEKYJISPHOM KHCIOPOJE, MHOTHE TPYIIIbI
MIPOKAPHOT CIIOCOOHBI JKUTh 0€3 OCTYIa BO3AyXa (B aHA3POOHBIX YCIOBHSX ), MOTy4Yasi HEOOXOIUMYIO
IUI pOCTa PHEPTHUIO B pe3ysibTaTe OpOXKEHUs UM aHadpPOOHOTO AbIXaHUs. J[pyrue rpynisl IpokapuoT
00JIaaf0T COCOOHOCTHIO MCIOJIB30BATh DHEPTUIO CBETA M CTPOAT HYXKHBIE MM BEIIECTBA JIMOO M3
OpPraHUYECKUX COEIMHEHUH, TM00 U3 YrIeKUCIOTHI (IBYOKHCH yriepoa). HekoTopslie 6akTepuu MOTyT
MOJTy4aTh DHEPTUI0 MYTEM OKHUCIICHUS Pa3IMYHBIX HEOPTaHWYECKUX COCTUHEHHWH WM 3JIEMEHTOB.
Cpenu OakTepuil IUPOKO paclpoCTpaHEHA TaKKe CIOCOOHOCTh K (PMKCAIIMK MOJIEKYJISIPHOTO a30Ta.

brnaronmapsi Takoil (HU3MOIOTHYECKON Pa3HOCTOPOHHOCTH W THUOKOCTH, a TaKXe BBICOKOH
CKOPOCTH CUHTETUYECKHX MPOLIECCOB U POCTA, IPOCTOMY CTPOEHUIO KJIETOK U HECIIOKHOU CTPYKType
TEHETHYECKOTO anmnapaTa MpOKapHoOTHl B IIOCIIEAHNE NECATHIIETHS CTATN H3ITFO0JIEHHBIM 00BEKTOM IIPH
M3y4E€HUH MHOTUX IpobieM ol1iel 61oIoruu.
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LUEHTIR OO,

Boreroennnail neHTp
LUE TP

AGFPHAN

BV TPHINETOMHBE ~ MHTOXCHEPHA

Puc. 2. CmpoeHue 3ykapuomuyeckoii (wueomHoli) Knemxku

CxoxctBa:
1) B ocHOBe cTpoeHHs BCeX KIIETOK JIEKUT MEMOPaHHBIN TPUHIUII.
2) KJIETKM BCEX JKMBBIX OpPIraHU3MOB (BCEX IApCTB JKUBOW MPHUPOABI) COAEpHKAT

I1a3MaTHIECKYI0 MEMOpaHy, IUTOILIA3MY H PUOOCOMEI.

Kpatkue oTnnuust npokapuoT U 3yKapuoT.

I naenoe omauuue: y TpOKapuoT HET sapa, konbueas JHK (kxombieBas xpomocoma)
pacnosoeHa npsiMo B LUTOIIa3Me (3TOT y4acTOK LUTOIIA3Mbl HAa3bIBAETCSI HYKJIEOU ). Y 3yKapuoT
ectb oopmiieHHoe siapo (HacienctBenHas uHpopmanus [[JHK] oTnenena ot nuTomnasMsl siaepHOM

000JIOYKOIA).

ﬂOﬂOﬂHumeJleble omiaudus.

1)  Pa3y mpokapuot HeT siapa, TO HET 1 MUTO3a/Me03a. bakTepru pa3MHOKAIOTCS IEIIEHUEM HaJ[BOE.
2) Y mpokapuoT W3 OPraHOUIOB WMEIOTCSl TONBKO prbocombl (Menkue, 70S), a y sykapuot Kpome
pubocom (kpynHbix, 80S) UMeeTcss MHOXKECTBO JPYTUX OPraHOWIOB: MHTOXOHAPHUH, SHOTUIa3MaTHUECKasl CETh,

KJIETOYHBIN LEHTP, U T.1.

3) Kietka mpokapuoT ropasio MeHbIE KIETKH dyKapuoT: 1o nuameTpy B 10 pas, mo o0bemy — B

1000 pas.
[Tpokapuornueckas DyKapuoTHYeCKas KJIeTKa
[Ipu3Haku 11t cpaBHEHUS KJIETKA -
(Gaxrepus) rpuboB pacTeHui JKUBOTHBIX

Anpo (opopmienHoe) - + + +
['eneTnueckuii MmaTepuan JHK JHK JAHK JHK
(JJHK,PHK)
XPpOMOCOMBI KOJbIIEBas JINHEHBIE JINHEHBIE JIMHEHbBIE
MemOpaHa + + + +
Knerounas crenka + MypeuH + XUTUH + LEeJUII0JI03a -
Kancyna MOJKET OBITh - - -
Me3ocombl + - - -
[luTockener + + +
PuGocombr + + + +
KiieTouHblii ieHTp (LEHTPUOIIN) - - - +
DIIC - + + +
Arnmapat ['osboxu - + + +
MuToXOHIpUHN - + + +
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UInzocombl - + + +
ITmacTrabl - - + -
Bakyounu ¢ KJI€TOYHBIM COKOM - - + -
PKrytuku + - + +
[Tvn + - - -
Tun nuranus ABTOTOpPOdHI, ['ereporpodsr | ABToTopodsl, | 'erepoTpodsr
reTepoTpodsl reTepoTPOdBI
3aracHoe BEIIeCTBO (OCHOBHOE) BOJIIOTUH TJIMKOTeH Kpaxmai TJIMKOTEH
PasmHOXEHHE JleneHueM HaaBOE MuTto3, meiio3 [Murtos, Meiio3  |MuTO03, Meiio3
CriopooOpa3oBaHue + + + -
MepeHeceHne pa3MHOXKEHHE | pa3MHOXKEHHE
HEeO0JIaronpHUsATHBIX
YCIIOBUH, paccelieHne
CxoacTBa

Omauyus HcueomHOU K1emKU Om pACmumelbHou.

1. Her ki1eTOYHOU CTEHKHA

Het mnactun

2
3. Her Bakyose# ¢ KJI€TOYHBIM COKOM
4

EcTb Kn1€eToYHbBINA LIEHTP

BoiBoa: B ocHoBe CTPOCHUA BCCX KIICTOK JICKHUT MeM6paHHBII>i IIPUHIIUII. 9T0 JOKa3bIBacT

CANHCTBO HUX HPOUCXONKICHUS.

Kietkn mpokapuoTr HE HUMET O0(OPMIICHHOTO Spa,

qTo

CBUACTCIILCTBYCT 00 HUX HH3KOH OopraHu3aluu. Knerkn OYKapuoT HMCHOT O(I)OpMJ'IeHHoe Aapo,
COCTOAICE U3 IBYX MGM6paH, 4TO CBUACTCIBCTBYCT 00 nx 00Jjee BHICOKOM YPOBHEC OpraHu3aluu.

JlabGoparopHasi padora
«Hao0JroneHue MIUTO3a B KJIeTKaX KOHYMKA KOPelIKa JyKa
(Ha roTOBBIX MHKpONIpenaparax)»

enb: U3y4UTh NPOLECC MUTO3a B KIIETKaX KOPELIKA JyKa.
OO6opynoBaHme: CBETOBbIE MUKPOCKOTIBI, MUKpOIIpenapaThl « MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
Xox padoTsl

l. PaccmoTrpuTe roToBBIM MHEKpOIIpEnapar, 0 BO3MOYKHOCTH HAWJHWTE KIETKM Ha BCEX
CTaUsAX MUTO3A.

2. CpaBHuTe H300pakeHHE MOJI MUKPOCKOIOM C MHKpodoTorpadueil B mpe3eHTaluu K
ypOKYy (cnaiin).

3. Ompenenure HAOOp XPOMOCOM B KoM paze MUTO3A.

4. OxapakTepu3yiTe 0COOEHHOCTH KaX/10i HabI0AaeMON CTaJul MUTO3A.

3apuCyiTe KJIETKU Ha pa3HbIX CTAAMSIX MUTO3a U B HHTEp(dase:
A) Ha pucyHke uHTepda3bl JOIKHBI ObITH 0003HAUEHBI SAPO, IIUTOIIA3MA, XPOMATHH;
b) nHa pucynke npodasbl JOIKHBI ObITH 0003HAYEHBI XPOMOCOMBI;

B) na pucynke merada3sbl JoKkHa ObITh 0003HaUeHA MeTa(a3Has MIACTHHKA;

I') Ha pucynke aHadasbl JOHKHBI OBITH 0003HAUEHBI JOUEPHUE XPOMOCOMBI;

J1) Ha pucyHKe Tenodasbl TOMKHbBI ObITh 0003HAYEHBI SIpa JOUEPHHUX KIIETOK.

5. 3anosHUTE TaOIHILy:
da3a KJIIETOYHOTO XapakTepucruka Pucynok (c mognucsmm) XPpOMOCOMHBIN
LUKJIA IIPOLIECCOB Ha0op
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WNurepdaza

Muro3s

[Tpodaza

Mertadaza

Amnadaza

Tenodasza

6.

CI[CJI&ﬁTC BBIBOJ O OMOJIOTMYECKOM CMBIC/IC U 3HAUCHUH MUTO03a B KM3HH OpraHru3MOB.

Teopernuecknii MaTepuaJ K J1adbopaTopHoii padore
Hao0JuironeHne MUTO32 B KJIeTKAX KOHYHKA Kopemlca JIYKa Ha FOTOBBIX MHUKpoOIIpenaparax

——

Lxﬁ

MI/ITOTI/I'—IQCKI/II/I HUKJI U MUTO3

dDa3bl

IIponecc, MPOMCXOASAIIHUI B KJIeTKe

uTepdasa

Tpecunmemuyeckuii
nepuoo (G1)

Cunres 6enka. Ha necniupanusoBannbsix Monekynax JJHK cunresupyerca PHK

Cunmemuueckutl
nepuoo (S)

Cunre3 IHK — camoyzasoenue mosekyisl JJHK. IToctpoenue BTopoil XxpoMaTusl,
B KOTOpPYIO IIEpeXOJUT BHOBb oOpaszoBaBmiascs Monekyna JHK: momywarorcs
IByXpOMAaTHIHBIE XPOMOCOMBI

Tocmcunmemuueckuii
nepuoo (G2)

Cunres 66HK8., HAKOIIJICHHUE DHEPIruM, NOAroTOBKA K ACJIICHUIO

Daszwl
MUmMo3a

[Ipodaza

Ilpogpaza — camas mTenpHas 1o BpeMeHH ¢(asza mmTo3a. B Kierke
HaYMHACTCS CIIMPATTU3ALI XPOMOCOM, KOTOPbIE BHaYaJIe BUAHBI B BUIIC TOHKUX HUTECH
(pauHsist mpodasza), a 3aTeM YTONIIAIOTCS W YKOpadmBaroTcs (MO3IHsS mpodasa).
[IpOMCXOIUT pPACTBOPEHHE SICPHOH OOOJOYKH, B pE3ylbTaTe Yero XPOMOCOMEI
CBOOOJHO pacrojiararoTcsi B LMTOIUIa3Me. Slapbiuku  ucuesawt. LleHTproin
[PacXoATCs K MOJTI0CaM KISTKU U HauMHaeTcss pOPMHUPOBaHHE BEPETEHA JICICHUS

Metadaza

Memaghasza xapakTepusyeTcst BRICTpaHBAaHUEM XPOMOCOM I10 3KBAaTOPY B BUZE
PKBAaTOpWANbHOM  IUIACTWHKM WM  MAaTepuUHCKOM  3Be3Jbl.  3aKaHYMBaCTCSA
(hopMHpOBaHNE BepeTeHa JENICHUS, MHUKPOTPYOOUYKH KOTOPOTO IMPHUCOEAMHSIOTCS K
[eHTpoMepaM XpoMocoM. CeCcTpHHCKHE XPOMOCOMBI 000COOIAIOTCS, MEXKAY HUMH
MOSIBIISICTCA 1€ Y OHU OCTAIOTCS MIPUKPEIVICHHBIMHU TOJIBKO B 00JIACTH IIEHTPOMED

AHadaza

Anaghaza — camas KopoTkas ¢aza MHTO33a. XPOMOCOMBI OJHOBPEMEHHO
TEpSIOT CBA3b JPYTr C JPYroM B OOJAcCTH HEHTPOMEP M CHHXPOHHO PAcCXOISTCS K
MOTI0CaM KIIETKU

Tenodasa

Tenoghasza HauMHAETCS C MOMEHTA OCTAHOBKH XPOMOCOM Ha MOJIOCaX KIICTKH.
Bokpyr MIEHTHYHBIX HAO0OPOB XPOMOCOM BOCCTAaHABIIMBAETCS siAEpHas 000J0UKa,
XPOMOCOMBI JIECIIUPAIU3YIOTCS, AOSABIAIOTCA SAPBILKH, BEPETCHO JEIECHUS U
LEHTPHONK Hcue3aroT. Ilocime 3TOro HavyMHAETCs NMPOUECC UUTOTOMUM — JEIECHUA
LM TOIIIa3Mbl MATEPUHCKON KJIETKH. B )KMBOTHBIX KJIETKaX MepeTsHiKKa (POPMUPYETCS C
neprdeprun KIETKHM K LEHTPY IYyTEM BIITYMBAHUS IUIa3MOJIEMMBI. Y PaCTUTEIbHBIX

KJIETOK TIepeTsHKKA 00paszyeTcs U3 MEeHTpa KIETKH, IePEMEIasch K ee nepudepun

OCOOEHHOCTH MHUTO032 Y PACTEHUH M Y )KUBOTHBIX

PacTrurennHas KieTka JKuBoTHas KJIeTKA

LenTtpuoneii vet

3Be31bI HEe 00pa3yroTes
O6pasyercst KIETOYHAs IIACTUHKA
[Tpu nuToKMHE3e 6opo3aa He 0OpasyeTcs ITpu nuTokuHe3e obpasyercst boposa
MHuTO3BI TPEUMYIIIECTBEHHO
MPOUCXOJIAT B MEPHCTEMAX

LleHTpHOIU UMEIOTCS
3Be3bI 00pa3yroTcs
Kietounas miacTuHkKa He 00pa3yercs

MuUTo3bl TPOUCXOAAT
B Pa3JIMYHBIX TKaHIX OpraHu3Ma
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Tak u3 oHOM KJIETKH GOPMUPYIOTCS JBE JOUYEPHHE, B KOTOPBIX HACIEACTBEHHAs] HH(POPMAIUI
TOYHO KONHMPYeT HH(POPMAIUIO, COAEP)KABUIYIOCS B MaTepUHCKOH kieTke. Haumnas c¢ mepBoro
MUTOTHYECKOTO JENIEHUS OIUIOAOTBOPEHHON SHIEKICTKH (3UTOThI) BCE JIOUYEPHHUE KIIETKH,
00pa3oBaBIIMECs B pe3yJIbTaTe MUTO3a, COJIEPKAT OJUHAKOBBIM HAOOp XPOMOCOM M OJTHH U TE K€ T'€HBI.

CnenoBarenbHO, MHUTO3 — JTO CHOCOO JeNeHUs KJIETOK, 3aKIIYalOIUNACA B TOYHOM
pacripesielIeHuy TeHEeTUYEeCKOro MaTeprajja MeXay JTOYepHUMH KiIeTKaMu. B pesynprate MuTo3a 00e
JOYEpHUE KIETKU MOTyYaroT AUIJIOUTHBIA HAO0P XPOMOCOM.

Beck nporiecc MuT03a 3aHMMaeT B OOJBIIMHCTBE cirydaeB oT 1 10 2 yacoB. YacTora MUTO3a B
pa3HbIX TKAHSX W y pa3HbIX BUAOB paznuyHa. Hampumep, B KpacHOM KOCTHOM MO3Te YeJIOBEeKa, I'lie
KaXIyI0 CeKyHly o0paszyeTcst 10 MIH S)pUTPOLMTOB, B KAKIYIO CEKYHAY JOJHKHO MPOUCXOAUTH 10 MITH.
MHUTO30B. A B HEPBHOI TKaHU MUTO3bl KpalfHE PEJKU: TaK, B LICHTPAJIIbHOI HEPBHOI cHCTEME KIIETKU B
OCHOBHOM I1€PECTAIOT JEJIUTHCS yXKE B IIEPBBIE MECALIBI ITOCIIE POXKACHUS; @ B KDACHOM KOCTHOM MO3TE,
B OIUTEIMAIBLHON BBICTUIIKE MUIIEBAPUTEIBHOIO TPAKTa M B AMUTENIMU MOYEYHBIX KaHAJIbIEB OHU
JENATCS 10 KOHLA )KU3HMU.

Buosioruyeckoe 3HaueHHe MHUTO3a COCTOUT B TOM, YTO MUTO3 00€CTIEYNBAET HACIIEICTBEHHYIO
nepenady IMPU3HAKOB M CBOWMCTB B Psiy IOKOJEHUM KIETOK IPHU Pa3BUTHUM MHOI'OKJIETOUHOTO
opranusma. briarogaps TouHOMy ¥ paBHOMEPHOMY paclpeeIeHUI0 XPOMOCOM IIPH MUTO3€ BCE KIETKH
€IMHOI'0 OpraHu3Ma I'€HEeTUYECKH OJMHAKOBbl. MUTOTHYECKOE JI€JICHUE KIJIETOK JIE)KUT B OCHOBE BCEX
(dhopM OecrosIoro pa3MHOXKEHHUSI, KaK Y OJIHOKJICTOYHBIX, TAK M Y MHOTOKJIETOYHBIX OpraHu3MoB. MuUTO3
00yCIIOBIMBAET BaYKHEHIIINE SBJICHUS KU3HEIEATSILHOCTH: POCT, Pa3BUTHE U BOCCTAHOBJICHUE TKaHEH
1 OPraHoB U 0€CIoJIoe pa3MHOKEHHE OPTraHNU3MOB.

JlaGopaTopHas padora
«A3yuyeHHe CTPOEHNs MOJIOBBIX KJIE€TOK HA FOTOBBIX MUKPONpPeNnapaTax»

Leab: U3y4uTh U CPAaBHUTH CTPOCHHE SAUIIEKIECTKU U CIIEPMATO30Ma, YCTAHOBUTH CBSI3b MEXKIY
UX CTpPOCHUEM U (DYHKIHSIMHU.

Oo6opynoBanue: pucyHku. TaGnuipl.

Xoa padoTsbl

Hcnonb3yst pUCYHKH, KPaTKyI0 TEOpHI0, MaTepral ydeOHUKa, 3al0THUTE TaOIuILy:
IIpu3naku CrniepmaTo3onj Sinexkierka
Crpoenne u dopma
IToaBm>XHOCTH
3arac nuTaTeabHBIX BEIICCTB
Pa3mep
YHCcaeHHOCTD
HaGop xpomocom

Czle.naﬁTe BbIBO/{, OTBETUB Ha BOIIPOCHI:

l. SinekiieTka ¥ ciepMaTo30u]l UMEIT CXOJCTBO. ..

2 [Touemy siifliexyeTka ¥ CIEPMATO30M1 UMEIOT B SpE TalIONIHBIN Habop XpomMocom?
3. Jl1s1 9ero B SIRIIEKIICTKE HAXOIUTCS KEITOK?

4 B ormnnuune oT AMIEKIIETKH, CIIEPMATO30U. . .

Teopernueckuii MaTepuasa KM J1adopaTopHoii padore
«H3y4eHne cTpoeHNs MOJOBBIX KJIETOK HA TOTOBBIX MHKPOIIPenapaTax»

ITonoBeIe KICTKH (FaMeTBI) KUBOTHBIX — 3TO ﬂﬁHeKHeTKH " CIIEPpMATO30UOBI. Onu oTINYAIOTCS
CBOMMHU pasMCpaMu, CTPOCHUCM, (pYHKI_[I/ISIMI/I.
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Cpeduss
feacme

Ao KYPHULL ECKPHTOS B HaUGne MHKY-GaLum (Ena
crepxy):

1 — xanasm; 2— xearox: 3 — sapoAbLIeBHE AMCK
{apy6umms).

Puc.l1 Ctpoenue ciepmarozonga Puc .2 CtpoeHue aieKIeTKH MTHI]

Cnepmato30ouibl OTIMYAIOTCS OT SAWLEKJIETOK MEHBUIMMM pa3MepaMHM M TOABHKHOCThIO. B HeMm
Pa3IMYaloT roJ0BKY (CONEPKHUT SAAPO C HACIEeACTBEHHON nH(pOopMaIieil), meiiky (COIepKUT EeHTPHOIb), XBOCT
(comepUT MUTOXOHIPUH, OOECTIEUNBAIOIINE YHEPTHEHN ISl IBIDKEHUs ). B mepemHeit yacT roJOBKH HaXOTUTCS
aKpocoma (COAEPKUT KOMIUIEKC I 0bKK, KOTOPBIH yuacTBYeT B pACTBOPEHHH O0OJIOUKH SHIEKIICTKH).

SIiinexneTku pa3HbIX OPraHW3MOB OTJIMYAIOTCS MO pazMepy (y Mbimu 60 MkM, y dyenoseka 200 MkM, y
CTpayca HECKOJBKO CaHTUMeTpoB). Ho y Bcex opraHm3MoOB pa3Mephl SMIIEKIIETOK Ha MHOTO OOJbIle, 4eM
pasMepsl CliepMaTo30Ma0B. B muToIIIasMe SHIEKIETOK MHOTO pUOOCOM, MMEIOTCSI MHTOXOHAPHH, a TaKXkKe
OoNbIIOE KOJNMYECTBO 3aMAacCHBIX IUTATENBHBIX BEHIECTB (KENTOK). SApo COAECPKUT HACIEACTBEHHYIO
nHpopMaruio. B ornuume oT cmepMarto3onpa, SHIEKIIETKa MMEET Psij 3allUTHRIX 000i04eK ( y TTHIl 3TO
CKOPJITYTIOBasl, TOJACKOPITYIIOBasi, OeovHas 0007109kn). B oTimdme ot criepMaTo3ona sMIeKIeTKa HeTOABIDKHA.
B spape siitiekiieTk W CIiepMaTO30MIa HAXOIWUTCS IOJOBHHHBIN (ramjiouaHbIA) HA0Op XPOMOCOM, HYTO
MO3BOJISIET TTOCIIE OIUTOIOTBOPEHHSI BOCCTAHOBUTH XPOMOCOMHBIN Ha0Op BUAA.

IIpakTnueckas padora
«CocTaBjieHHe U AHAJIU3 POAO0CIOBHOI

Llesb padoThI: HAYYUTHCS MCIIOJIb30BAaTh I€HEAJOrMUECKUI METOI /IJIsl aHaIM3a HacJIeJ0BaHUS
pa3IUYHBIX 3a001€BaHUN.
Ycii0BHBIC 0003HAYCHHUS U TEPMHUHBI:

Q - JKXKCHIIIMHAa MYKYHNHa ‘ . - OOJIbHBIE

@ - HOCUTCJIN UJIU T'€TCPO3UTOTHI

O - Opak @ - YMEpJIM B paHHEM BO3pacTe

OO

IIpo6ann — 1110, C KOTOPOI'0 HAYUHAETCS UCCIIEI0BAaHUE CEMbU M COCTABIISIETCS POLOCIOBHASL.
Cubcbl — B reHETHKE YesloBeKa OpaTbsi U CECTPHI, HO HE TOMO3UTOTHBIE OJIM3HEIBI.

3ananue 1. HacienoBanue riiyXxOHeMOThI B PSiIy OKOJICHUH

B Menuko-reHeTH4ecKyr0 KOHCYIbTAUI0 00paTHICs I0HOIIa (Ipo0aHI), CTpadalouIui TIyX0TOH. Y Hero
€CTh CeCcTpa ¢ HOPMAJIbHBIM CIyXOM. MaTh W oTen NpobaHga TakKe WMEIOT HOPMAaJbHBIA CIIyX. Y Marepu
npobaHia MATh CECTEP C HOPMAIBHBIM CIYXOM H OJWH OpaT, CTpaJalonui TIIyXoTol. Tpu cecTpbl Marepu
3aMy’KeM 3a 340POBBIMH MYXXYMHAMHU. Y OAHOM cecTpbl MaTepH mpobaHna pacTéT 310poBas 104Yb, y BTOPOH —
3[I0POBBIH CHIH, Y TPEThEH — 37I0pOBasi 104Yb U IIyXoil cbiH. baOka npobanaa Mo TMHUKM MaTepu U €€ My ObUTH
30pOBBL. Y 6a0Kku MpobaH Ia 1o JIMHUH MaTepH €CTh TPH 3I0POBBIE CECTPHI  JIBa OpaTa, OJIMH 3/I0POBBIN, APYTOH
— IIIyXoi. 310poBble cECTpbl 0a0KM 0 TMHUK MaTepy UMEIH 310POBBIX MY>KEH, a 310pOBbIi OpaT ObLI JKeHAT Ha
3I0POBOM >KeHIIMHE. Y mepBoil cecTpbl 0aOku MpoOaHAa YeThIpe 310POBbIE OYEPH U OJWH TIYXOH ChIH. Y
BTOPO# cecTpbl 0a0KH 3/10pOBast J0Yb M TIIyXOM ChIH. Y TPEThell cecTphbl 0aOKH 310pOBast 104Yb U JBa ChIHA, OJJUH
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30POBBIi, Apyro# rayxoi. Oren 1 MaTh 6a0Ku pobaHa M0 IMHUHM MaTepy 310POBHL. 3a001eBaHUE HACTIEAYETCS
10 PELIECCUBHO-ayTOCOMHOMY THILY.

Omnpenenuts KakoBa BEPOSTHOCTh POSKACHUS 3[0POBBIX ETeH B ceMbe IMPo0aH/Ia, €CIM OH )KEHUTCS Ha
3JI0pOBOI1 XKEHIIUHE, OTel] KOTOPOH CTpajaeT TeM *ke HeAyroM, uto u npodana. COCTaBUTh IeHeanoruueckoe
JIPEBO, ONPEIEIIUTH BEPOSTHOCTh POKIACHUS 30POBBIX JIETEH.

[Ipumeuanue. I'myxoHeMoTa CBsA3aHa C BpOXKAEHHOM MIyX0TOH, KOTOpasi NpenATCTBYET YCBOEHUIO peun. [ myxoTa
MOKET OBITh 3BYKOBOCHPHHHMAIOLIETO W 3BYKONPOBOZSIIETO TUIOB. HaciencTBeHHO OOYCIOBIEHO OKOJIO
MOJIOBUHBI BceX 3a00JIeBaHUH TITyXOHEMOTOM.

3ananmue 2. HaciienoBanue paxura B psy NOKoJIeHH

B Menuko-reHeTHYECKYI0 KOHCYIBTAlMIO0 00paTuiack MoJoas mapa, CoOMpaBIIascs BCTYIHUTh B Opak,
HO O0OECTIOKOCHHAsI 3[0pOBbEM Oymaymmux aerei. X TpeBora OOBSACHSETCS TEM, YTO MOJIOABIE IIOOH —
TporopoaHeie OpaT ¢ cectpod. FOHoma (Tpobana) cTpagaeT paxuTOM, KOTOPBIM HE H3JICUUBACTCS OOBITHBIMHU
no3aMu BuTamuHa D. sTa dopma paxuTa HacieqyeTcs Mo AOMHHAaHTHOMY THIy, cueruieHo ¢ mosioM. Cectpa
npobaH/a 310pOBa, MaTh OOJIFHA PaXUTOM, OTEII 3I0POB. Y MaTepH MmpodaHma ABoe OpaTheB — 00a 370poBEL. Jlen
npoban/a 1Mo JINHU MaTepu 0oJeH, 6adka 3mopoBa. Jlex mmen IByx OpaTheB: 3I0pOBOTO B OOIBHOTO. Y 310POBOTO
Opara fena oT 3I0pOBOM JKEHBI OBLIO /1Ba 3M0POBBIX ChiHA. ¥ 0ONBHOTO OpaTa Aeaa >keHa Oblia 310pOBa, OT UX
Opaka poAWIUCH JIBe OOJIBbHBIC JIOUYECPH U 3J0POBBIH ChIH. Y OJHOW 0OJBHOM Jodepu Opara jaena mpodaHia OT
3I0POBOTO MY’Ka POJMIIACH 37I0POBAsi I0Yb; y NPYTrod OONBHOMN JOYepH, COCTOSIIEeH B Opake cO 3MOPOBBIM
MYXXYMHOH POJMIIOCH JIBA ChIHA, OJMH M3 KOTOPBIX OOJIeH, M OONbHas A04b. Y 3JI0pPOBOTO ChiHAa Oparta nena
npobaHia >keHa 37J0pOBa, 37I0POBHI M UX JETH — MAJIbYUKHU-OJIN3HEIIBI,

CocTaBbTe pOIOCIOBHYIO, OTIPEACITUTE BEPOSTHOCTH POXKIASHUS 37I0POBEIX JIETEH B CeMbe MpoOaHa, eCiu
OH BCTYIIUT B Opak cO CBOEH 3I0pPOBOH TPOIOPOIHON CECTPOH.
[Ipumedanue. PaxuT, HE NOANAIOUIMICA JICUEHUID BUTaMUHOM D, HacienyeTcs MO JOMWHAHTHOMY THIY,
CIeTNIeHHOMY ¢ monoM. KimHWYeckas KapTWHa CXOJHA C PaxWUTOM. XapaKTepHO WCKPUBIEHHE IJIMHHBIX
TpyOYaThIX KOCTEH, TOJIEHOCTOIHBIE W KOJEHHBIE CYCTaBbl Ae(OpMHUPOBaHHL [Ipy OTCYTCTBHM IIeUeHHS NETH
yTPauMBarOT CIOCOOHOCTD XOIUTh.

JlabopaTopHble U NpakTHYeCKHe padoThl o Ouosiorum 11 kiacce, 6a3oBblil
YPOBEHb

JlaGopaTopHas padora
«Onmncanue NpuCnoco0IeHHOCTH OPraHN3Ma M €€ OTHOCHTEIbHOI0 XapaKTepa»

Ilesib: BHIIBUTH HA KOHKPETHBIX ITPUMEPAxX MPUCIIOCOOJIEHHS K cpesie OOMTaHUs Y paCTeHUH U
KUBOTHBIX, JOKa3aTh, YTO MPUCIIOCOOIEHUSI UMEIOT OTHOCUTENIbHBIN XapakTep.

Oo6opynoBanme: dororpaduu u OnucaHHe OPraHU3MOB PA3IUYHBIX MECT OOUTAHHS

Xox padoTsl

3aganue:

l. Omnpenenure cpedy OOUTaHHS PACTEHUH M KUBOTHBIX, MPEAJIOKEHHOTO BaM IS
HCCIEOBAHUSI.

2. BrisiBUTE 4epThl IPUCIIOCOOTIEHHOCTH K Cpefie OOMTaHHUS.

3. BoisiBUTE OTHOCHUTENBHBIM XapakTep MNPUCIOCOOIEHHOCTH (MoAyMaiiTe, Bcerna Jiu
00eCcreurnBalOT BBKMBAEMOCTh OpPraHI3Ma OTMEUYEHHBIE BAMH MPUCTIOCOOTICHUS).

4. Ha ocHOBaHMM 3HaHWIA O JABWXKYINIMX CHJIAX OJBOJIOIUU OOBSICHUTE MEXaHU3M
BO3HUKHOBEHUS MIPHUCIIOCOOICHUI (CIeNaiiTe 3amuch mocie TabauIs).

5. 3anosHUTh TAaOJUIly MO pe3yibTaraMm paloThl. BreiOpats mns omucanus 3-4 Buga

JKUBOTHBIX W HaWTH Y HUX YCPTEL HpI/ICHOCO6J'IeHI/ISI K r[[a.HHOI\/'I cpeae oOuTaHUs. (MO)KHO B3ATH AJIA
OIMMCaHUsA BUABI MPCIAJIOKCHHBIC B ITPUIIOXKCHUN, MOXKHO BBI6paTI) CBOM BHBI paCTeHI/Iﬁ n )KI/IBOTHI)IX).

«[IpucnocobneHus y ®HUBbIX OPraHU3MOB K cpesie oouTanusa. OTHOCUTENbHBIN XapakTep
IPUCTIOCOOTICHUI»
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Bun pacrenus Cpena Ipucnocobnenus x cpene OTHOCHUTENBHBIN XapaKkTep
(’)KMBOTHOTO) obuTaHus oOuTaHwusI MIPHUCIIOCOOICHUI

[u—

[To pesynbraraM npojenanHoi padoThl CHOPMYITHPYHTE BHIBOJ, OTBETUB HA BOTIPOCHI:
Yo Takoe nmpucrnoco0aeHHOCTh? B 4eM BripakaeTcss OTHOCHTEIIBHOCT IMTPUCIIOCOO0ICHHOCTH?

IIpuioxenne.

MeaBenka— HaceKOMoOe, OTHOCSAIIeecs K CEeMEHCTBY CBEPUYKOBBIX. Teno ToncTtoe, 5-6 ¢cM IMHOO,
CBEpXY cepoBaTo-Oypoe, CHHU3Yy TEMHO-KEJITOE, T'yCTO IMOKPBITO OY€Hb KOPOTKMMHU BOJOCKAaMH, TaK, YTO
Kaxercsi OapxaTHCThIM. [lepeaHne HOTM YKOpOUYEHHBIE, TOJICTHIC, MpEeIHAa3HAYCHBI AJS KOMAaHUS 3EMIIH.
Haaxpeibst ykopoueHHbIE, C TOMOIIBIO HUX CaMIIBI MOTYT CTPEKOTATh (IIETh); KPBUIbS OOJIBIINE, OY€Hb TOHKHE,
B IOKOE BeepooOpa3Ho clokeHBbl. MeBenka pacnpocTpaHeHa 1Mo Bceld EBporie 3a MCKITFOUeHHEM KpaiftHero
CeBepa; B ecTecTBeHHBIX YCIOBUSX MEIOBEIKA CEIMTCS Ha YBIAXKHEHHBIX, PHIXJIBIX, OOraThIX OPraHUKON
noyBax. OCOOCHHO JIIOOUT YHABOKEHHYIO 3eMJIt0. YacTo BCTpedaeTcs Ha Oropojiax M B cajiax, rie MPUHOCHT
OonpLION Bpel, MOBpPEeXIas KOPHEBYIO CHCTEMY MHOIMX KYJIbTYPHBIX pacTeHHil. POIOT MHOroumcieHHbIE,
JIOBOJIBHO TTOBEPXHOCTHBIE XObl. JITHEM MeABEIKH AeprKaTcs MO 3eMJIeH, a BEUEPOM C HACTYIIJICHUEM TEMHOTBI
BBIXOJAT HA MMOBEPXHOCTH 3E€MJIU, IPUYCM MHOTAA JICTAT Ha CBCT. OCO6€HHO HpaBUTCA MCABCAKaM CCJIIMTHCA Ha
BBICOKHUX M TCIUIBIX KOMIIOCTHBIX I'psAdax, i€ OHU 3UMYIOT U TAC BECHOM JCJar0T B 3€MJIC CBOU THE31a U
OTKJIaApIBaeT siIa. A 4ToObl OOECHEYHTh TEMJIO Uil CBOEr0 IOTOMCTBA, OHHM YHHMYTOXKAIOT PACTCHMS,
3aTCHSIOIE TT0YBY OT COJHEYHBIX Jy4el BONM3M uX rHe3a. OHM MOArPHI3al0T KOPHU U CTEONIM pacTeHHH,
OITYCTOUIAIOT T'PSJIKY TaK, YTO MPUXOAUTCA JOMOJHUTEIBHO MOJICEMBATh CEMEHA WU MOACAXKUBATh paccay.

[Ipu 3anmonHeHnyu TabIUIBI 00pPaTUTE BHUMAHUE Ha OKPACKY M CTPOCHHE MEPEAHNX KOHEUHOCTEH (CM.

W3BecTHO, YTO AWMKHE KakTychl Ooyiee NpenNOYTHUTENbHBIE K
3aCyIUTUBBIM MOMYMYCTHIHHBIM PETHOHAM, a TaKKe K MyCThIHSIM AQpHkH,
Azun, FOxnol 1 CeBepHoit AMepuku. K ToMmy ke BCTpETUTh UX MOXKHO Ha
nobepexbe CpeausemMHoro Mops u B Kprimy.

KakTychl )KUBYT B CIICAYIOLUIUX IPUPOIHBIX YCIIOBHUSIX:

1. IIpu pe3kux KoJcOaHUAX THEBHBIX U HOYHBIX TemMmepaTyp. He cekper, 4To B IyCThIHAX JHEM ObIBaET
OYEeHB )KaPKO, & HOYBIO CIUIIKOM MPOXJIAJHO, OBIBAIOT PEe3KHE Tepenabl TeMIepaTypsl 10 S0 rparycos.

2. HeOoubl1101 YPOBEHD BJIAKHOCTH. B pervoHax, rie 00MTar0T KakTycChl, BbinaaaeT 10 300 MM ocaikoB
B roja. OJIHaKo, €CTh HEKOTOPBIC BUIBI KAKTYCOB, KOTOPBIC )KUBYT B TPOIIMUYECKHUX JIeCaX, IIe YPOBEHb BIAKHOCTH
BBICOKHH, 0K0j10 3500 MM B rof.

3. Peixaibie mouBbI. Taxke KaKTyChl MOXKHO BCTPETUTH Ha PHIXJIBIX IOYBAX, KOTOPBIE COIEPIKAT OOIBIIOE
KOJIMUYECTBO Mecka. [IpudeM Takue mo4Bbl OOBIYHO UMEIOT KHUCIYIO PEaKIIUIO.
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N3-3a Maj0ro KOJIMYECTBO OCAIKOB, CEMEUCTBO KAKTYCOB 00JIa]acT OYCHb MACUCTBIM CTEOJIeM, a TaKKe
TOJICTHIM STIHIEPMHUCOM. B HeM 3amacaercs Best Biara Ha Bpems 3acyxu. KpoMe Toro, KakTychl HMEIOT KOJIIOYKH,
BOCKOBBIM HaJIeT Ha cTebie, peOprUCTOCTh CTe0Is, BCe 3TO MPEAOTBPAIaeT CIIapeHne Biaru Kakryca. [lommmo
3TOro, y OOJIBIIMHCTBA BUJOB KaKTyCa OYCHb Pa3BHT KOPCHb, OH YXOJHUT TIYyOOKO B IOYBY, MJIHU IPOCTO
pacmpocTpaHseTcsl Ha IIOBEPXHOCTH 3eMJTH [UIsl cOopa Baru.

Baiikanbckas Hepna, kak u Bce MpeICTaBUTENH JIACTOHOTHX, HMEET TEJI0 BEPETEHOBUIHOE, TYIOBHIIE
* ol . 0 sBisietcss  mpoJoipkeHneM mmied. OKpac KMBOTHOTO OypoBaTO-Cepblii ¢
‘ CepeOpUCTBIM OTTEHKOM K HHU3Y CTAHOBHTCS Ooljiee CBETJIBIM. BomocsHoii
MOKPOB HEPNbI TYCTOM, JJIMHONH [0 JBYX CAaHTUMETPOB, MOKPHIBACT
MPaKTHYECKHU BCE TEJI0, KPOME Kpasi CITyXOBOTO MOKPOBA, Y3KOTO KOJIbIIa BOKPYT
riaa3 ¥ Hozlpel. JlacTbl HepIbl TakkKe MUMEIOT BOJOCSHOM MOKpOB. [lanbiibl
’KUBOTHOTO COCIMHEHBI MEXIy co0oi mepernoHkamu. Ha mepennmx namax
HUMEIOTCS] MOIIIHBIC KOTTH, 33JHAX HECKOJIbKO ciabee. Ha BepxHuX rybax u Haj
rja3aMH Hepll HMEIOTCS IONyNpo3pauHbie BUOpucchl. Ho3apu >KHBOTHOTO
UMEIOT BHJ JABYX IIENeH, PacloI0KEHHBIX BEPTHKAIBHO, Kpas KOTOPBIX C
HapYKH 00pa3yroT CKJIaJKN KOXH — Kiananbl. Korja Hepria HaxoIUTCsI B BOJIE, TO €€ YIIIHbIE OTBEPCTHS U HO3IPU
3aKpBITHI IUIOTHO. [IpH BBIMYCKaHMU BO3AyXa M3 JIETKHX 00pa3yeTcsl JaBlCHHE, IOJ JCHCTBHEM KOTOPOIo
MTPOUCXOANT OTKPBITHE HO3Apel. Heprbl MMEIOT XOPOIIIO pa3BUTHIN CITyX, 3peHne U 00oHs Hue. Ha riazax Heprbl
HMECTCA TPEThE BCKO. HaXOI[HCL, JJIMTCIILHOC BpEMA Ha BO3AyX€, TIJla3a JKHBOTHOI'O HAYWHAKOT
Cle3uThes. AOCONIOTHBIN 00beM JIeTKUX B3pociioit Heprbl cocraisier 3500-4000 xy0.cm. Korma »kuBoTHOE
MOTPYXKaeTcs B BOAY, TO B JJETKHX MOXET HAXOAUTHCA Bo3ayxa He Oonee 2000 ky0. cM.

Hepna umeer xupoBoil cioil, ToiamuHa KoTtoporo cocramiser 1,5-14 cm. JKuposoil cioii
BBITIONHSET (PYHKIHIO TEPMOU3OISIMH, TMO3BOJIIET MEPEHOCUTh W3MEHEHHUE J[aBICHHS BOJBI MPH
MOTPY>KEHUH U BCIUIBIBAHUU, a TAKXKE SIBJISIETCS pe3epBYapoOM MUTATENbHBIX BellecTB. [lepensuraercs
Hepna B Bojie O CKOpocThio 10-15 km/4. MoxeT pa3BUTh CKOpOCTh A0 20-25 Km/4.

Macca tena 6aiikanbckoit Heprbl cocTaBiseT S0 kr. OTaenbHble 0c00U MOTYT BecuTh 10 150 K.
JlinHa Tena xuBOoTHOro paBHa 1,7-1,8 merpa. IlosoBoe co3peBanue HepIbl MPOUCXOAUT K 3-4 TOAaM.
BrinamuBanue nerenbiiiei jiuTes 11 mecsues, mociie 4ero poxaaeTcsi, Kak MpaBUilo, OAUH JI€TEHBIIII.
Jly1st poZIOB HEpra CTPOUT JIOTOBHUIILE M3 CHEra | Jibaa. OHO MpeACTaBiIsieT coO0M OOJBIIYIO KaMepy,
KOTOpasi COEIMHEHA C BOJIOM OTAYIIMHOW. Y HEpIbl pa3BUTO 4yBCTBO MarepuHcTBa. OHA MEPEHOCUT
JIETEHBIIIEH B 3y0ax B CIy4yae OMacHOCTH K JOTOTHUTEIBHBIM OTBEPCTHSIM, PACIIOIOKEHHBIM HEIaIeKO
OT OCHOBHOTO. CaMIIbl y4acTus B BOCIIMTAHUHU IOTOMCTBA HE TPUHUMAIOT.

[TuTarorcss Heprbl ppIOOM: TOJIOMSHKA, OMYJlb, JKEITOKpPbUIKA, OallKaabCKUM OBIYOK, JOCOCEBBIE U
npyrue. KpoMe pbIObl HEpIIa MUTAETCsl paKOOOPa3HBIMHU.

Ex

Esk — XHIIIHOE HOYHOE KUBOTHOE HEGOMIBIINX PA3MepPOB (ITMHA Tea
20-30 cm, macca — 700-800 1) ¢ KOPOTKUM XBOCTOM (JymiHA — 3 cM). ObuTtaet
OH B OCHOBHOM B CMCHIAHHBIX W HIMPOKOJMCTBCHHBIX JIECaX, HO IPOHUKACT
TaK¥XK€ B TaI7H‘y n cremnb. Exxa MOXHO BCTPCTUTH B 3allyIICHHBLIX Cajax,
napKax M Jlake B XJICOHBIX ITOJISIX, TPAaHUYAIINX C JIecoM. /IHeM OH mpstyeTcst
MOJ Ky4el XBOpPOCTa M JIMCTBBI CPEeIW KYCTAPHUKOB, HOYBIO BBIXOIWUT
KOPMUTBCA. 3a HOUb €K MPOXOJUT UHOTAA 10 3 KM. B TeMHOTE OH HaXOaUT
MUILY TPY TOMOILM TOHKOTO OOOHSIHUSI, XOTS, B U3BECTHOW Mepe, eMy IOMOTaloT 3peHue u ciyX. [lumei exy
CIIy’KaT >KyKH, JTOXKJIEBble YEPBU, MOKPHIIBI, MOJUIIOCKU, TPUTOHBI, JIATYIIKH, aObl, SIIEPHULbI, 3MEH, MBILIH,
IIOJICBKH, SCMHepOﬁKH, a TaK¥X€ AroAbl, XKCJIyau, OITaBUIUC CIICJIBIC TIJIOAbI 516J'IOHI), Tpym 1 Jpyrux A€pEBLEB.

B ciydae omacHOCTH €K CBEPTHIBACTCS B KIYOOK, IPHKKMast TOJIOBY K OPIOXY M BTSATHMBAsI JIAINKH U XBOCT
o1 ce0st: MOTy9aeTCsl KOJMOYHH Iap ¢ TOPYAIIUME BO BCE CTOPOHBI MrIaMu. Wriibl exa — 3TO BUIOM3MEHEHHBIC
BOJIOCHI, PACTIOJIOKEHHBIE TOJIHKO Ha CIMHE: MOPJI0YKa U OPIOIIKO MOKPBITH 00BIYHON miepcThio. [1pu BeTpede ¢
JIECHBIMU 3BEPSIMH (BOJIKOM, KYHHILIEH, JINCOM), €K (DBIPKAET U MOANPHITUBAET, CTApasiCh YKOJIOTh Bpara. Ecim aTo
HE MIOMOT'aeT, OH CBEPTHIBACTCS B KIIYOOK, MOJCTABIISIS HAlaJaroleMy XUIIHUKY CBOIO KOJIIOUYI0 cruHy. YacTo,
HAKOJIOB MOPJLy UTJIaMH, HaTlaJIAr0IUi ocTaBisieT exa B okoe. Ho Tak ObiBaet He Beerja. EcTh y exa Bparu, ot
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KOTOPBIX €0 HE CIAcalOT HU UTJIbI, HU CBEPThIBAHKUE B KIIyOOK. Tak, BO BpeMsi HOYHOI OXOTHI Ha €XKa YCIICIIHO
HamagaeT ¢wimH. EMy He cTpamiHbl WTIIBI 3BEPbKa, MMOTOMY YTO TAJIbIBI JIAT 3TOW MTHIBI TOKPHITH IPOYHOH
yemryeir. Msrkoe omepeHne (hUIMHA JeNaeT ero IMoJIeT OECIIYMHBIM W TO3BOJSET HACTUTATh CBOKO TOOBITY
Bpacmuiox. HeT crnaceHus €xXy ¥ OT JIMCHUIIBI, KOTOpas OCTOPOXKHO TMOJKAThIBAET €ro JIAlol K Oepery JecHOM
JYX)KUIBl Wik 0oJioTHa U cOpackiBacT B BOAY. Boma mpoHUKaeT K OPIOIIKY €Xa, U OH paclpaBiisieT CIHHY,
BEITSITUBAET MOPJAOYKY W TUTBIBET K Oepery. TyT ero momKumaeT JHCHIA, BOH3AETCS OCTPBIMH 3y0amu B
HE3aIUIIEHHYIO UTJIAMU TOJIOBY U 3arpbI3acT exa.

A BOT IIpH BCTpEYE C T'a[FOKOH €k BhIXoauT modeautenem. OH XBaTaeT €€ 3a XBOCT U Cpa3y CBEPTHIBACTCS
B KiIyOOK. ['aroka mpu mepBoii e TOMBITKE YKYCHTh CBOETO Bpara HaTaJIKHUBAETCS Ha UTIIBL. TeM BpeMEHEM X
MTOCTETIEHHO BTATHBACT IMOJI Ce0sI Ta/IIOKy M 3aTEM CheAaeT ee. BO3MOXKHO, s/ TaIIOKH Ha €Ka He IeHCTBYET, TaKk
KaK €K HE YyBCTBUTEJICH KO MHOTUM SJIOBUTHIM BeriecTBaM. OH oenaeT, HalpuMmep, MIMaHCKUX MYIIEK, KOTOPhIE
coJiepKaT KaHTapUANH, CMEPTEIbHO JNEHCTBYIOMIMNA HA APYTUX JKMBOTHBIX, €CT AYPHO MAXHYIIUX KJIOMOB, HE
OouTcs sia maen, mMenei, eaKoi KpOBH 00KBHUX KOPOBOK, BOJIOCATHIX TyCEHHII.

JlabopaTopHasi padora
«Mopdonoruyeckue 0COOEHHOCTH PACTEHNd U3 PA3HbIX MECT OOUTAHUSD).

Iesb: BeIsscHUTE 0COOEHHOCTH CTPOEHHS PACTEHUIA, IPOM3PACTAIOIINX B Pa3HBIX MECTaX
oOuTauus.
Oo6opynoBanme: Gororpadun 1 ONMcaHUE PACTCHUI PA3THYHBIX MECT OOUTAHHSI.

Xoxa padoTsbl
l. Hcnonp3ys nHGOPMALINIO, TPUBEICHHYIO B TIPUIIOKEHUH, CPABHUTH PA3IMYHBIC TPYIIIIHI
pacTeHUi pa3HbIX MECT OOUTAHUS.
2. [Tony4yenHble 1aHHBIC 3aHECTH B TAOIUILY.

DKojoruyeckas Mecra oburanus [TpucnocoOnenus [Ipumeps! pacTenuii
rpymnmna
CyKKYJIEHTbI
CkiiepoduThl
ITcammouTHI
['urpodursr
["'ennopuTsl
CunouTtsl

3. OTBeThTE Ha BOIIPOCHL:

- KakoBbl 0COOEHHOCTH aHATOMUYECKOTO CTPOSHHSI BOAHBIX U MOJIYBOAHBIX PACTCHUA?
- Ha3zoBute npusHaku KcepoMOpPHOCTH pacTeHuil 60JI0T.

- C 4eMm cBsI3aHO HaNMuKe KCEPOMOP(DHBIX MPU3HAKOB CTPOEHUSI Y OOJIOTHBIX pacTEHUI?

- Kaxkoe sxonorndeckoe 3HadeHUE UMEET KOJIMYECTBO, Pa3Mephl U MOJOKEHHE YCTHUIL Y
pacTeHU pa3TUYHBIX MECT OOUTaHUS?

- B yeM 0c00E€HHOCTH CTPOSHMS JIECHBIX PACTEHUI?
Crnenatp BbIBOJ 0 MOP(OIOrHUECKUX OCOOCHHOCTSIX PACTEHUHN U3 Pa3HBIX MECT OOUTAHUSI.
Ipunoxenune

1. CykKyJIeHTBI — IPOU3PACTAIOT B MECTaX C 3aCYILIMBBIM KIUMaToM. VIMeroT criennanbHble TKaH! s
3araca BOJIbl, MSICUCTBIE cTeOIM U TUCThs. [IprMephl pacTeHHi: TONCTSHKA, MOJIOAMUIIO, KaJaHX03.

2. Ckaepoursl — OOMTAIOT B CYXMX M 3aCYIUIMBBIX 30HaX. JKecTkue MoOeryu, UMerIue TOoJICTYIO,
rpyOyto, NPENATCTBYIOMIYIO HCIIAPEHUIO BIIAar, KyTHKYJY, CHJIBHOE Pa3BUTHE MEXaHWYECKHUX TKaHEW JINCTa 3a
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CUET yMEHBIIECHHS KJIETOK H MEKKJIETOYHOTO TPOCTPAHCTBA. DTO MO3BOJIAET PACTEHHUIO TEPATH 10 25% Biaru 6e3
BUIUMBIX TIPU3HAKOB 00e3BokMBaHWA. KoBBUIB, cakcayi, BepONIOXKbs KOJIOYKA, MHPT, MaciHMHA, COCHA,
MOKEBEIBHUK

3. IlcammoduTbI — pacTeHus, NPUCTIOCOOJICHHBIE TS JKU3HU Ha MOABMXHBIX Meckax. JlpeBecHble U
KyCTapHHUKOBBIE TICAaMMOQUTHI TMPH 3aChIIaHUM WX IECKOM 00pa3yloT NpuaaTodyHble KopHU. Ha kopHAx
Pa3BUBAIOTCS MPHUAATOYHBIC TIOYKH M MOOETH, €CIIM PacTeHHs OOHAXKAIOTCS MIPH BBIAYBaHUH Mecka Hekotopeie
IICAaMMOQUTHI CIIACAIOTCS OT 3aHOCA IECKOM OBICTPBIM POCTOM IT0OETOB, pelyKIIHEH JINCTHEB, HEPEAKO yBEIHMUEHA
JIETY4eCTh U MPYKUHUCTOCTH MJ10A0B. [ 1m0l mepenBuraroTcsi BMECTe C ABMKYLIMMCS TIECKOM U HE 3aCBINAIOTCS
uM. [IcaMMOQUTBI JIeTKO MEpEeHOCAT 3acyXy Onaronmaps paslM4HbIM MPHCIOCOONEHUSAM: YeXJbl Ha KOPHSIX,
OTIPOOKOBEHNE KOPHEH, CHIIBHOE Pa3BUTHE OOKOBBIX KOpHEH. BONBIIMHCTBO ICaMMO(HUTOB OC3THUCTHBIC WITH
HNMEIOT YEeTKO BBIPAKEHHYIO KCEPOMOP(HYIO JIUCTBY. ODTO 3HAYMTENHBHO COKpAIIAaeT TPaHCIUPALMOHHYIO
MOBEPXHOCTh. [IpuMepsl pacTeHuid: Oenblii cakcayil, KaHIbIM, IeCYaHasi aKalys U JpyTrue TUMHYHbIC TyCTHIHHBIC
pacTeHus

4. I'nrpo¢uThl — 00MTAIOT HA BIAXKHOI MOYBE OOJOTHCTHIX JIYTOB M CHIPHIX JiecOB. bombine u TOHKHE
JHUCTBS CO €Nab0 YTONLICHHBIMU KJICTKaM{ SIHUAEPMHUCA, TOHKAsl KyTHKYJA, JUCThSI HA MOBEPXHOCTH HUMEIOT
BOJIOCKH U3 JKUBBIX KJIETOK SIUACPMHUCA [T YBEIHYCHHUS TUTOLIAIU JINCTA.

VYcThula WM HAXOSTCS BPOBEHD C TIOBEPX HOCTBIO JIMCTA, WK AaKe TPUIOAHATHL HaJl HEH.

YcThula y TUCThEB KPYIHBIE, HO X YAEIbHOE KOJIMYECTBO Ha €AMHUILY IUIOINAAN HEBEIIHKO.

OcO0EHHOCTBIO JTTUCTHEB TUTPOPHUTOB SABISETCS HAIWYHE CIenu(GUIecKuX oOpa3oBaHUA THUIATOM,
KOTOpBIE CIOCOOHBI BBIICIIATH BIIATY M3 JIMCTA B KAIEJILHO-)KUAKON Qopme (TyTTamus).

OO0mMpHBIE MEXKIETHUKH CO3/Iaf0T OO0 OOIBIITYIO HCIIAPSIONIYIO TOBEPXHOCTb.

Hannune cnabopa3BuToil CETKH KUIIOK, T.K. B YCIOBHUSIX BJIAXKHOM aTMOC(eph! yCHIICHHE TPAaHCTINPALIIH
BEJICT K JIy4IlleMY TIepeIBUKECHUIO PACTBOPOB K IoOeram.

Cnabopa3BuTass KOpHEBas CHCTeMa, HaJM4Yhe MJUHHBIX CTeOJeld NpU HEPa3BHTOCTH MEXaHUYECKUX
TKaHeW, c1aboe oApeBEeCHEHHE CTEHOK cocynoB. llpumepsl pacreHuil: Puc, Mxu, CTpeNoNucT, poro3, KaMslil,
OeroHus, pocsiHKa.

5. T'eimopUTHI — MPOU3PACTAIOT HA OTKPBITHIX, XOPOILIO OCBEIIEHHBIX COJIHIIEM MECTaX, U He IIEPEHOCAT
OJIATCIIBHOTIO 3aTCHCHUA, TaK KaK IMPU 3aTEMHCHUHN OHU UCIHBITBIBAIOT yFHeTéHHOCTL, " IMPOUCXOJUT 3aACPIKKa
pocrta. [y HOpMaabHOro pa3BUTHS rearnopuTaM HeOOXOIMMO HHTEHCUBHOE COJTHEYHOE OCBeleHue. B3pocibie
reano¢uTsl 0ojee CBETOMOOMBBI, 4YeM Moiiozble. CBETOMOOMBBIE PACTEHUS! XapaKTEPU3YIOTCS MOBBIIEHHOMN
WHTEHCUBHOCTBIO TIporieccoB ¢orocuHTe3a. OTHOCHTENBHO TOJICTBIE JIMCThS CO CTONOYAaTOW W Try0uaToi
MapEeHXUMOH U3 MENKUX KIETOK, XOpOIIO PAa3BUTYK KYTHUKYJTy W OONBIIOE KOJMYECTBO YCTBHHIL,
COCPEIOTOYCHHBIX MPEUMYIIECTBEHHO Ha HIKHEH cTopoHe jucTta. Koxunna He conepxut xnopopmia. JIncTes
Yarie BCero pacroyoKeHbl Mo/ OOJIBIINM YTJIOM K JTy4aM COJIHIIA (MHOTJa MTOYTH BEPTUKAJIHHO) U MOTYT MEHSTh
ITOJIOKCHUE B 3aBUCUMOCTHU OT BBICOTHI PACIIOJIOKCHHUA COJIHIIA. JIncTes I‘eJ'II/IO(i)I/ITOB, B OCHOBHOM, HGGOJ'IBIHI/IX
pa3mMepoB, MOTYT OBITh C PacC€YeHHOH JUCTOBOM IIACTUHKOW, MMEIOT TOJICTYIO HApPYXHYIO CTEHKY KIIETOK
SMHUIEPMBI, OJECTAILYI0O MOBEPXHOCTh MM MOKPBITHI MYIIKOM. Y HUX OOJBIIOE YUCIIO YCTBUI] HA €AUHHILY
TUTOIA/IH, TyCTasi CeTh )KHUJIOK, IPEKPACHO Pa3BUThIC MEXaHMYECKHE TKAaHH. B KieTkax ITUCTheB, OOpaIlleHHBIX K
CBETY, OOJIbIIOE KOJTMYECTBO MEJIKHX XJIOPOIUIACTOB, KOTOPBIE PACIIONIOKEHBI BAOJIb CTEHOK M O0YCIIOBIMBAIOT
XapaKTEepPHYIO OKPAcKy JHCThEB. Y HEKOTOPBIX PacTEHHM, HAIPUMEP repaHy, (UaiKu U Ap., UMEIOTCS BOJIOCKH,
pacceuBarolue IPKUH CBET, 3alUINIas TUCThs OT neperpesa. [Ipumeps! pacTenuii: 3naku, IMCTBEHHUIA, Oepe3a,
SIOJIOHS.

6. CumouThl — PacTyT NPEUMYILIECTBEHHO B TEHHUCTBIX MECTaX, KyJa IONaJaeT Majoe KOJINYECTBO
NPSAMBIX COJHEYHBIX JIyYei, HO OHM TaKXe MOTYT IMPOU3PACTaTh M Ha OTKPHITOW MECTHOCTH. B OCHOBHOM,
obuTaTeNn HIKHETO Apyca jieca. Cnabo pa3BuTa crondyaras u rydodaras napeHXuMa, yBeJIMUeHbI MEKKIICTOUHbIE
MPOCTPAHCTBA, & CAMH KJIETKH COJIEpKaT HeOOJBIOEe KOJINYECTBO XJIOPOIUIACTOB. DMHIEPMHUC OUYEHb TOHKHI,
OJHOCJIOMHBIN, €r0 KJIETKH MOTYT CO/ICPKaTh XJIOPOILIACTHI (YEro HET y resino(puToB), KYTHKYJIa TAaKKe TOHKAS.
VYcrbuna Ha IMCTBSX Pa3MelIaoTcesl ¢ 00erX CTOPOH € HEOOIBIINM MpeodiaiaHeM Ha 00OPOTHOM CTOPOHE.

IIpumepsl pactenuil: IlanopoTHuky, Kucnua, MAaHUK, BOPOHUI I1as.
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DKonoruyeckas
rpyrma

Mecta oonrTanus

[Ipucnocobienus

IIpumepsl pactenuit

1. CykKyaeHTbI

NPOU3PACTAIOT B

HUMCIOT CIICHHAJIBHBIC TKaHHW JJIA 3alriaca

TOJICTSIHKA,

MECTax C BOJIbI, MSICUCTBIC CTEOJIM U JIUCThS MOJIOJIUITO, KAJIAHX02
3aCYILTUBBIM
KIIUMaTOM
2. OOHTAIOT B CYXHUX U JKECTKHE IT00Ery, HMEIOIIUE TOJICTYIO, KoBbuib, cakcay,
Cxutepohutsr 3aCYILIUBBIX 30HaX | TPyOYI0, IPEISATCTBYIONIYIO HCTIAPEHUIO BEpOITIOXKBS KOIOYKA,
BIIaTH, KyTHKYIY, CHJIFHOE pa3BUTHE MHUPT, MaCJIMHa,
MEXaHMYECKUX TKaHEH JICTA 3a CYEeT COCHa,
YMEHBIICHUS KJIETOK M MEXKKJICTOYHOTO MOJKCBEIIBHUK
IIPOCTPAHCTBA. DTO TO3BOJISIET PACTEHUIO
TepsaTh 10 25% Biaru 0€3 BUIUMBIX
MIPU3HAKOB 00€3BOKUBAHMSI
3. pacTeHus, JPEBECHBIE U KyCTapHUKOBBIE Oenblii cakcay,
IlcamModuThl | MIPUCTIOCOONIEHHBIE rcaMMO(HTHI TIPH 3aCHITIAHUA UX TIECKOM | KaHJBIM, MTecYaHas

JUIA )KU3HU Ha
IMOJABMXXHBIX IICCKaX

00pa3yroT mpuaTouHble KopHU. Ha
KOPHIX pa3sBUBAIOTCA IMPUAATOYHBIC
MOYKH ¥ TOOETH, €CIIN PacTeHUS
OOHaKaIOTCS NPH BBIIYBaHHH T1€CKa
HexoTopbie icaMMo(UThI CITIACAOTCS OT
3aHOCA MECKOM OBICTPBIM POCTOM
0OETroB, peAyKIHEi TUCTHEB, HEPEIIKO
yBEJIMYEHA JIETY4ECTh M MPYKHUHUCTOCTh
wio0B. 1ol mepeaBUTaOTCS BMECTE C
JBIKYILIMCS TIECKOM U HE 3aCBINA0TCS
uM. [IcaMMOQUTHI JTIETKO TIEPEHOCST
3acyxy Onaronaps pa3arnaHbIM
MPUCTIOCOOJICHHSIM: YEXJTbl Ha KOPHSIX,
ONPOOKOBEHHE KOPHEH, CHIIBHOE
pa3BuTHE OOKOBBIX KOPHEH. BOJIBIITMHCTBO
CaMMO(UTOB OE3JTMCTHBIC HIIH UMEIOT
YETKO BBIPAKEHHYIO KCEPOMOP(HYIO
JUCTBY. JTO 3HAYUTEIHHO COKpAIIaeT
TPaHCIHUPAIMOHHYIO TOBEPXHOCTh

aKaius 1 Ipyrue
THUITHYHBIE
IIyCTBIHHBIE PACTEHUSA
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4. T'urpoduts

00HuTalOT Ha
BJIA)KHOM MOYBE
OOJOTHUCTBIX TYTOB U
CBIPBIX JIECOB

Bonpime u ToHKHE TUCTBS cO ¢nabo
YTONIIEHHBIMU KJICTKAMH STHICPMHICA,
TOHKAas KyTHUKYJa, JINCThS Ha
MMOBEPXHOCTH UMEIOT BOJIOCKH M3 KUBBIX
KJICTOK 3MUACPMUCA JIsl YBEIIUYCHHS
IIOMIA/IN JINCTA.

YcThuIa Win HaXOAsATCS BPOBEHD C
MOBEPX HOCTBIO JIMCTA, WK 1aXKe
MPUIIOHATHI HAJl HEH.

YcTeuna y TUCTheB KPYIHBIE, HO FX
yIIeNbHOE KOJTUYECTBO Ha eTUHHILY
TUTOINAAH HEBEJIHKO.

OCc00EHHOCTBIO JTUCTHEB TUTPOPHUTOB
SIBJIICTCS] HAJTMYHE CHSIIU(PUUSCKUX
00pa3oBaHMi THAATO], KOTOpPHIC
CIIOCOOHBI BBIAICTISTH BIIAry U3 JINCTA B
KareIbHO-KAIKOH popme (TyTTarus).
OOmmpHbIe MEXKICTHUKA CO3al0T
00Ty 0 OOJBITYIO HCTIAPSIFOIIYIO
MTOBEPXHOCTb.

Hannune cnabopa3BuToii ceTKH KHUIOK,
T.K. B YCJIOBUSIX BIaXXHOH aTMOC(epbl
YCHUIICHUE TPaHCIIHPAINH BEJET K
Jy4IIeMy TIePEIBIKEHUIO PACTBOPOB K
moberam.

Crnabopa3BuTas KOpHEBas CUCTEMA,
HaJM4Yue IJIMHHBIX cTeOel mpu
HEPa3BUTOCTH MEXaHUUCCKUX TKAHEH,
ciaboe 0/ipeBeCHEHHE CTEHOK COCYJIOB

Puc, mxwu,
CTPEJIONUCT, POTO3,
KaMBbIIlI, OEroHMs,
pOCSIHKa

5. l'enmnodutsr

MPOU3PACTAIOT Ha
OTKPBITBIX, XOPOILIO
OCBEIICHHBIX
COJIHLIEM MECTax, U
HE MEePEHOCAT
JUTUTEITEHOTO
3aTEHEHUs, TaK KaK
1pY 3aTEMHEHUN OHU
UCTIBITHIBAIOT
YTHETEHHOCTD, U
MPOUCXOIUT
3aJepKKa pocTa.
s HopManbHOTO
pasBUTHS
renopuTam
HEOO0XO0AMMO
WHTEHCHBHOE
COJIHEYHOE
OCBEIIIEHHE.
B3pocibeie
renuouTh Oojee
CBETOIIFOOUBEI, YEM
MOJIOJIBIE.
CseromoOnBbIe
pacTeHus
XapaKTepU3yIOTCs
MOBBIIIIEHHOU

OTHOCHUTEIILHO TOJICTBIE JIUCThS CO
cTonO4YaTON M ry04aToil mapeHxuMon u3
MEJIKUX KJIETOK, XOPOIIIO Pa3BUTYIO
KYTHKYJy U OO0JIbIIOE KOJIUYECTBO
YCTBHII, COCPEAOTOYEHHBIX
[IPEUMYILIECTBEHHO HA HUKHEW CTOPOHE
nucta. Koxxnia He copepxut
xsopoduiia. JIncThs vare Bcero
PACIIOJIOKEHBI 1T0]T OOJBIIUM YTIIOM K
JyyaM COJIHIIA (MHOTa ITOYTH
BEPTUKAIBHO) U MOTYT MEHSTh
MIOJIOKEHNE B 3aBUCUMOCTH OT BBICOTHI
pacnoJjiokeHus coiHua. JIuctes
reauo(pUTOB, B OCHOBHOM, HEOOJIBILINX
pa3MepoB, MOTYT OBITh C PACCEUEHHOM
JINCTOBOM MJIACTUHKON, UMEIOT TOJICTYIO
HapYKHYIO CTEHKY KJIETOK JITHIEPMBEI,
OJIECTALLYIO IIOBEPXHOCTh MJIH TOKPHITHI
MyIIKOM. Y HUX OOJBIIOE YHCIIO YCTHUIL
Ha €IVMHHUILY IUIOLIAAHU, I'yCTas CETh
YKWIOK, IPEKPACHO Pa3BHUTHIE
MEXaHMYECKUE TKaHU. B kneTkax
JIUCTHEB, 0OpAIIEHHBIX K CBETY, OOJIbIIOE
KOJMYECTBO MEJKHX XJIOPOILIACTOB,
KOTOpBIE PACIIONIOKEHBI BIOJIb CTEHOK 1
00yCITOBIIMBAIOT XapaKTEPHYIO OKPACKy
JINCTHEB. Y HEKOTOPBIX PACTEHM,

3J1aKH, TUCTBCHHHIIA,

Oepe3a, AOITOHS
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MPEUMYIIIECTBEHHO B
TEHUCTBIX MECTaX,
KyZa MomaiaeT

MapeHXuMa, yBEIHUCHBI MEKKIICTOUHBIC
MPOCTPAHCTBA, & CAMU KIIETKH COJICPKAT
HEeOOJIBIIIOE KOJIMIECTBO XJIOPOTLIACTOB.

WHTCHCHUBHOCTHIO HaInpuMep repanu, Guaiky u ap.,
MPOLIECCOB HMMEIOTCS BOJIOCKH, PACCEUBAIOIIUE SIPKUN
(dorocuHTE3a CBET, 3alllMIIAs JIUCThS OT Meperpesa
6. CrimopuTs! pactyT cirabo pa3BuTa cToyO4YaTas u ryodaras [TapoTHHKH, KUCTHTIA,

MalHHUK, BOPOHUI
a3

MaJIO€ KOJIM4ECTBO
MPSIMBIX COJTHEYHBIX
Jy4ed, HO OHU TaKkKe
MOTYT IIPOU3pacTaTh
Y Ha OTKPBITON
MECTHOCTH. B
OCHOBHOM,
o0HUTaTeIN HIKHETO
Apyca jeca

OnuaepMuc OYCHb TOHKHIA,
OJIHOCJIOWHBIH, €T0 KIETKH MOTYT
COJIepKaTh XJIOPOIUIACTHI (4ero HEeT Y
reIMO(QUTOB), KYTHKYJIA TAK)KE TOHKAsL.
YcThHIIA HA JIUCTHSIX Pa3MEIAIOTCS C
00eHX CTOPOH ¢ HEOOJIBIITUM
npeobaganreM Ha 000POTHOM CTOPOHE

JlaGopaTopHblie U npakTu4eckue padorel mo 6mosnoruu 11 kiace, yriryoJieHHbIN
YPOBeHb

JlaGopaTopHasi padora
BrisiBiienne apoMop¢030B U MAMOAXANTANMI Y PACTEHMI U }KMBOTHBIX

Llesb: HayduTHCS BBIABISATH apoMOp(O3bl U UIMOATANTALNN Y PACTEHUH U KUBOTHBIX, OOBACHITH UX
3HA4YEHHUE, yCTAaHABIMBATH UX 3HAYCHUE B SBOJIOLMOHHOM IIPOIIECcCe.

Oo0opynoBanue: repbapHble MaTepUallbl, BETOUYKH COCHBI HJIU €JIM, KOJJICKIIMM HACEKOMBIX PHCYHKH
Pa3IMYHBIX CUCTEMaTHUYECKUX IPYII OPraHU3MOB.

Xon padoThl
1. PaCCMOTpI/ITC pacTCeHud pas3jIMYHbBIX CUCTEMATUYCCKUX TPyl W MNOPEACTABUTCIIA 3CJICHBIX
Bozopocieid. Haiimure cpenu HMX MOX, MANOPOTHHK, T'OJOCEMEHHBIE, MOKPHITOCEMEHHbBIE M TIPEICTABUTENS
3eJeHbIX Bojopociedl. CpaBHHTE NpEACTAaBUTEICH pPa3HbIX CHCTEMAaTWYEeCKHUX TpYII, BBIIBUTE HambOosee
CYHICCTBCHHBIC IMPU3HAKH, OTJIHNYAIOIIME BOJOPOCIHW OT MXOB, MXHU OT HNAIOPOTHUKOB, MAIIOPOTHUKU OT
TOJIOCEMEHHBIX, TOJIOCEMEHHBIE OT MTOKPHITOCEMEHHBIX. Kakue opransl MOSIBUIIMCH Y PACTEHUH KaXKOW TPYTIIBI
1 KaKoe 3BOJIIOLIMOHHOE 3HAUEHHE 3TO uMesio? Pe3ynbTaTel aHamu3a 3aHECUTE B TAOJIHILY.

IIpencraButens DBOIIOIIMOHHOE 3HAYCHHUE

CHCTEMaTHYCCKOU T'pynIibl

UepThl yCI0KHEHUS B CTPOEHUU

TlanopoTi
symCkoll
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2. Bemmummre B Tabnuily Ha3BaHWE TaKCOHOB (THIOB, KiaccoB). Packpolite 3HadeHue
apoMopdo30B.

Apomopdos TakcoH 3HaueHue
[TosiBneHue Xopanl

IlosiBIEeHNE KOCTHOMYEIIIOCTH

Bo3HMKHOBEHHE JIETOYHOTO JNBIXAHHS

TTosBeHME MATHITANION KOHEYHOCTH

[TosiBIEHME pOroBOro MOKpoBa

[TosiBnEeHME BHYTPEHHETO OIIOAOTBOPEHUS

TlosiBieHrE YeThIpEXKaMEepPHOTO cep/iia

TlosiBnenue nepbeB

TlosiBieHre BOJIOCSIHOTO TIOKpOBa W BCKapMJIMBaHUE
JIETCHBIIICH MOJIOKOM

3. PaccMoTtpuTe prcyHOK, KOJUTEKIIMK CEMSH 1 IUT010B. OTpeaenuTe HAnOoaAanTayy 2-3 pacTeHAN
(Ha BBIOOD) K PACIIPOCTPAHCHUIO TUIOIOB U ceMsiH. J[aHHBIC HAONIOICHUH 3aHECUTE B TAOJIHILY.

HENNMOBEKOM K KMEOTHBIMIA
(B0OXOPKAY ~ ~

AKTUEHOE PASBPACBIBAHME .
(ABTOMEXAHOXOPWS)

BETPOM 2
{AHEMOXOPOMS}

CuThar
{(BonaTHUUA)

Kokocosan
nanomMa

Mwennua Buiua

Ilpucnocobnenue pacmenuil K pacnpoCcmpanerHur0 Cemsu

PaCTCHUA CCMSH 3HA4YCHUC

Tun riona v Ha3BaHUE Croco0 pacnipoctpanenust | IIpucnocoOseHue K pacipocTpaHEHHIO CEMSIH U

Kak BBl Jymaere, cka3aioch 1M BO3HHKHOBEHHE JaHHBIX MPHUCIIOCOOJICHUH HA YPOBHE OpraHU3aluu
pactenmii? KakoBo 9BOIOLMOHHOE 3HAYCHUE BBISBICHHBIX IPUCTIOCOOICHIIA?

4. BrisiBuTE OCHOBHBIC HAMOANANTALIMHN Y HACEKOMBIX Pa3JIMYHBIX OTPSIOB, CPAaBHUB MX OKPACKY,
KOHEYHOCTH, KPBUIbsI, TUTIBI POTOBBIX alIapaToB.
Pesynbratsl 3aHecute B TaOIMILY.

Hacekomoe Oxkpacka Tun koHeyHocTen Kppues CtpoeHue poToBOro armapara
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Kak BHI AYyMacCTC, OKa3bIBalOT JIM OAaHHBIC pas3iIMivA Ha YPOBCHL OpraHU3aluU »kuBOTHBIX? KakoBo
3HA4YCHUEC BBIABJIICHHBIX I/II[I/IOE{I[aHTaIII/Iﬁ B )KM3HH OpI‘aHI/I?:MOB?

Crenaiite BBIBOA O 3HAYEHUH apoMOp(O30B U HINOAAANTALNIN B IBOJIOLMH PACTEHUH U )KUBOTHBIX.

JlaGopaTopHast padora
IIpucnocod/1eHusi OPraHU3MOB M HX OTHOCHTE/IBHAS 1e/1eC000Pa3HOCTh

Heab: BbUICHUT MeXaHW3M 0Opa3oBaHHUs NPHUCIOCOOJTEHUIl, chenaB BBIBOA O TOM, YTO
MIPUCIOCOOJIEHHOCTD — PE3YJIbTAaT ACHCTBHSI €CTECTBEHHOTO 0TOODA.
Oo6opynoBanue: repdapHbie 00pa3iibl paCTEHHUH, KOMHATHBIE PACTEHUSI, Yydelia UM PUCYHKHU KUBOTHBIX
Pa3IUYHBIX MECT OOUTaHHUS
Xoxa padoTsl
1. I/I3qu/IB BCC MPCAIOKCHHBIC OpTraHU3Mbl W 3allOJIHUB Ta6JII/IHI)I, Ha OCHOBAHMH 3HAHUM O ABWXKXYHINX
CHJIax 3BOJIFOIMH O0OBACHUTE MEXaHU3M BO3HUKHOBEHUSI IPUCIIOCOOICHUI U 3aIMIITUTE OOIIUI BHIBOI.

Hazpanue HasBanwne npucnocobienus YepTol B uém BrIpaxaeTcs
BUJA WIH Poja MIPUCTIOCOOIEHHOCTH K OTHOCHUTEIIBHOCTh
cpeze obuTaHus HPHUCIOCOOJICHHOCTH
[Tyxa
Ex

ChIYHMK-2J1b() 1 NaBIMHUH TJ1a3

Bepe30Ba>1 I ACHHUIIAa

MekcrukaHcKkass MOJIOYHAs 3MesT B
KOpaJUIOBBIN aclu

WHauniickuil pacTUTENbHBIN Ki1on

Turp yccypuiickuii

JpeBosna3 cBAIECHHBII

Tunamus

Bepomron

CKOpIUOH
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Chuuk-311b6() ¥ TaBIHHUAN bepesoas nsaaenuna

rias

Nuaniickuit pacTUTENbHBII
KJIOII

MeKkcHKkaHcKan MonoyHas smeq Texacckuii Kopannoe bliA acnvug
HeRqoB1Tas AA40BUTad
JlpeBoJia3 CBAILLICHHBIN Tunanus

JlabopaTopnasi padora
CpaBHeHMe BH/0B 110 MOP(]OJIOrHYeCKOMY KPUTEPUIO

Lesb: onpeaenuTs, MOXKHO JHM IO MOP(OIOTHYECKUM MPU3HAKAM CYIUTh O MPUHAAJIEKHOCTH
OpraHu3Ma K OINpeeIeHHOMY BUY.
O0opynoBanue: KOMHATHBIE pacTeHUs U repOapuit

Xon padoThI
1.Paccmotpure npeyioskeHHbIe 00pa3Lbl paCTeHUH.
2. lanHble 10 MOP(HOJIOTMYECKOMY CTPOCHHUIO PACTEHHH 3alHIIUTE B TaOJIMIY, COCTaBETE MOP(OJIOrHYECKYIO
XapaKTepUCTUKY JBYX PACTEHUH OJHOTO POAA.
[Inan onucanus pacTeHUi HazBanue 1 pacrenus HazBanue 2 pacrenus
1. KopHueBas cucrema.
2. Cre0enb.
3. JIucTopacmoioKeHue.
4. JIuct npocTOoil, UN CIIOKHBIN.
5. IIBeTku, COLBETHSI.
6. [Tnox.
3.Caemnaiite BEIBOJI O IPUYMHAX CXOJCTBA U PA3THIHSL.

JlaGopaTopHasi padora
CpaBHeHHe BHAOB 110 MOP(OJI0THIECCKOMY KPHTEPHIO

Kiesep nyrosoii KuneBep noazyunii
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Trifolinnm pratense L.

Kiesep ayrosoii Knesep nossyuuii

KneBep Jyrosoii—nByjieTrHee, HO uyamle MHOrojeTHee TpaBsHUCTOe | KiieBep mos3yumii —~MHOTOJIETHEE TPABIHUCTOE PACTCHUE.

pacTeHue. Kopenv crepxHEBOH, METKOYKOPEHSIOMIMICS, CHIIbHOBETBSIIHICS,
Kopenv cTep)XHEBOH WM CTEP)KHEMOYKOBATBHIM, CHJIBHO BETBSIIMICS, | JOMOJHUTEIbHBICE KOPHH OOpasylOTCs Ha y3JaxX JIeXKallero creOs.
MIPOHHKACT B MMOYBY HA ITyOMHY 110 2 M. BOKOBBIC CHIIEHO Pa3BETBIEHHBIC | Pa3BHBasCh, JOMONHUTEIBEHBIE KOPHU CO3/IAIOT CaMOCTOSITEIBHYIO
MOYKOBAThIC KOPHH paclpeleisiFoTCs B MAaxXOTHOM  CJIO€ TOYBBL. | KOPHEBYIO CHCTEMY, OOCCIICUHMBAIONIYIO CYIIECTBOBAHHE PACTCHUS H
Hawnbonpiee X KOIMYECTBO PACIIONOKEHO B ciioe TiyonHo 10 10 cM. B | mocne oTMupaHus TI1aBHOTO KOPHSL.

[EIOM TJIyOWHA TPOHUKHOBEHHS 3aBUCHT OT OCOOCHHOCTeH ™O4YBbI, | Cmebens MON3yUHid, CTCIIONIMIACS, BETBUCTBIH, TOJIBIN, YACTO TOJIBIH.
pacmpenencHuss B HEW NHUTATENBHBIX BEIIECTB, BJAarHM W 3aleraHus | Jlucmes UIMHHO-YEpeUIdaThle, TPEXpasdeibHbIe, WX JHUCTOYKU
TPYHTOBBIX BoA. Ha KopHIX GopMHPYIOTCS KITyOCHBKH. OIMPOKOSHIICBUAHBIE, Ha BEpPXYIIKE BbleMYaThle. Yepermku
Cmebau pAMOCTOSTYHE, BOCXOIAIINE U CTENIOIIKECs, BEICOTOIO 40-65 cM | Bocxozsmue, 10 30 cM AIHHON.

(B TpaBOCMECSIX M ONBITHBIX IMoceBax 1 M, HHOTAA A0 2 M), Toicteie win | Coyeemusa-rOIOBKU Ma3yIIHBIE, TIOYTH IIAPOBHIHBIC, PHIXJbIE, 10 2
TOHKHE, TOJIBIC WM CIa00OMyIICHHBIC. B 3aBUCHMOCTH OT THIA, COPTa, | CM B MOMEPEYHHUKE; [IBETOHOCHI JUTMHHEE YEPEIIKOB JIUCTHEB, UTMHON
YCIIOBHS MPOU3PACTAHUS B KYyCTe OBIBACT B CpeiHEM 5-8 cTebneil B rycThix | 15-30 cM, mociie OTHBETaHUsI OTTHOAIOTCS] BHU3, TOT/IAa KaK MOJIOJIBIC
noceBax u 30-70 B paspexeHHbIX. Kaxnpli crebens cocrout u3 8-10 | wiam mBerymiue Top4ar BBepX. BeHUMK Oenblii WM po30BaThIi, MO

Mexa0y3nui pazmepom 10-20 cm. oTHBeTaHUH OypeeT; LBETKH cjerka apomartHele. B mBerke 10
Jlucmobsa Tpoluatele, ¢ MUPOKOSHIICBUAHBIME MEJIKO3yOYaThIMH JIOJISMHU, | THIYWHOK, JEBATh W3 HUX CPOCIIMECS HUTAMH B TPyOOuKy, OAHA —
JIMCTOYKH IO KPAsiM LIEJIbHBIE, C HSKHBIMU PECHUYKAMH T10 KPasM. cBoOoHas. HekTapoHOCHast TKaHb pAcIOJOKeHa Ha JHE BEHYMKA

Coy6emus-TONOBKH PBIXJIBbIE, IIAPOBUIHBIC, CHIAT YacTO IOMAPHO U | BOKPYT 3aBsi3u. LIBeTéT ¢ Mas mo riryGoxkoil ocenu. LIBeTku B roigoske
HEPEeIKO MPHUKPHITHI JBYMsS BEPXHHMHU JHCThSIMH. BEHUHK KpacHBIH, | paciycKaioTcs OT mepudepun K UeHTY.

n3penKa Oenblil WM HEOHOLBETHBIM; YallledKa ¢ IECATHIO )KUIKaMH. IIempueBsie  3€pHa  TPEXOOPO3THO-OPOBEBIE,  IILIUIICOUAATBHOMN
11100 — SALEBUIHBIN, OJHOCEMSIHHEII 000; dhopmbL.

cemena TO OKpYyIJble, TO YIJOBaTble, TO >KEITOBaTO-KpacHble, TO | IIblabLieBbIe 3EpHA XKENTOrO LBETA.

¢uonerosrre. Macca 1000 cemsiu 1,5-2 rpamma. ITinox — 606 IPOOITOBATHIN, IFIOCKUIA, COIEPIKHUT OT TPEX 10 YETHIPEX
L[Berér B ntone-centsiOpe. [L10bI CO3pEBaOT B aBryCTe-OKTIOpE. MOYKOBHIHBIX WJIM CEPAUEBUIHBI CeMsH Cepo-KENTOr0  WIH
Pa3zmMHOXKaeTcst Kak cCeMEeHaMH, TaK M BETeTaTHBHO. opamxeBoro sera. Hauano co3peBaHmsi ceMsIH — HIOHb — HIOJIb.

JlabopaTopnasi paGora
«H3y4eHue ocoGeHHOCTEH CTPOEHUSI PACTEHHI Pa3HBIX OT/EJI0OB»

Heas: hopMupoBaTh yMEHUE Pa3INYaTh MPEICTABUTEICH APCTB, OTAEIOB PACTCHUN U THUIIOB
KUBOTHBIX.

O0opynoBanue U MaTepHAaJIbl: TepOApHBIE SK3EMILUISPHI MPEICTABUTENCH PA3IMIHBIX OTICIIOB
napcTBa PacteHus u xkuBble pacTeHUs.

Xoa padoTsl

1. PaccMmoTpuTe pacTeHust KOTOpble MPECTAaBICHbI Ha PUCYHKAX Y Bac Ha CTOJIAaX

2. Haiinure u onpenenure cpeau n3ydaeMbix 00pas3oB MpeCTaBUTENCH OTAETIOB IapcTBa
Pactenus. 3anonHure Tabnuy.

[IpencraBurenu otaenoB napcrea Pacrenus

Otnen pacreHuit OCoOeHHOCTH CTPOEHUS Buemnuit Bua NpeICTaBUTENN
(pucyHok unu ¢oTo)
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OTMeThTE B BbIBOA€ OTJINYHMSA BBICIIIHNX paCTCHI/Iﬁ OT HU3IIUX.

[mxu]

NUCTOCTEBE/IbHBIE | MEYEHOYHLIE
(HM3WMe Mxu)

-

Hapcmsa - pacmenun Hunaue pacmeriun

J

N

CcparHym

L4

gha d

Mapwanuva

CocHa 06bIKHOBEHHARA

AT

I. Huzmue pacrenusi. Bonopocin

Camas peBHsS TpyIIa pacTeHHil Ha 3eMire, 00beIMHSIONmas OXHO- U MHOTOKJIETOYHBIE OpraHn3Mbl. OHHU Jajy Hayaino Ha3eMHBIM pacTeHHsM. Temo mx
HAa3bIBACTCS MALIOMOM, WK cloesuujem. Bece oHM (HOTOCHHTE3UPYIOIINE, XOTS M MMEIOT Pa3InYHyI0 OKPacKy. Pa3sMHOXArOTCsl BEreTaTHBHO, CIIOPAMH U
TIOJIOBBIM CITIOCOOOM.

OTzen 3e/1eHbIe BOIOPOCTH

Oxono 15 000 BugoB. OmHOKIETOUHBIE, KOJOHHATbHbIE U MHOTOKIETOUHbIe pacTeHus. PorocunTesnpyroT. Hambonee xapaxrepHble MpeaCcTaBUTEIH:
XJIaMUJIOMOHA/1a, XJIOPEIa, YIOTPHUKC, CIIUPOTHPA, YIIbBa.

OTtae 1MaTOMOBBIE BOIOPOCTH

Oxomno 15 000 BHIOB OJHOKIETOYHBIX M KOJOHHANBHBIX PACTEHHH. XapaKTepH3yIOTCs HAIHMYHEM Ha IIOBEPXHOCTH TAJIOMa KPEMHE3eMHOTO IaHIHPSL.
IpencraBuTeny — NMUITYIUISApUs, HABUKYJIA, TUMOEIa U ap.

Oten Oypblie BOAOPOCIH

Oxomno 1 500 BHIOB HCKITIOUUTENBHO MOPCKUX pacTeHui. OTanydarotcs Oypoil OKpacKoil TaioMa U YeTKHM depeJoBaHHeM MOoKoleHHH. VMeroT 3amacHoe
BelIecTBO JIaMuHapyuH. OCHOBHBIE MPEJICTABUTENH: MAaKPOIUCTHC, PyKYC, TaMHHAPHSI, CAPracCyM.

OTtae KpacHble BOIOPOC/IH, HIH OarpsiHKU

Oxomno 4 000 BHIOB MOPCKHX OOUTaTeNeH, TaTIOM KOTOPBIX PO30BO-KPACHOTO IBETa. JIJIsl HUX XapaKTepHO OTCYTCTBHE JKTYTUKOBBIX CTa[Uil B Pa3BUTUH.
OHH MOTYT )XHTh Ha O4€Hb OONBIINX TITyOUHAX, YTO OYEHB BAXKHO JUTS MOJUIEPKAHUS KU3HU APYTUX XKUBBIX CYIIECTB B 3THX YCIOBHSAX.
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I1. Beicmine pacTeHnsi — Bpicuiue cnopoBblie pacTeHus

Ot/en puHueoOpasHble, WM PUHUOPUTHI

HckmounTenbHO UCKOIaeMble pacTeHHUs, KUBIIKE Ha 3emie 0kolo 450 MiH et ToMy Hazal. Mmenyu odeHb IPUMUTHBHOE CTPOCHHE: HE UMEINH JIHCTHEB,
BETBUJIMCh JHMXOTOMHUYECKHU, K MOYBE MPUKPEIULUIMCh puzounaMu. Bee onu BeiMepnu. Ciofa OTHOCHMIINCH KyKCOIMs, pHuHMS U Ap. Jlaiu Hayaao BCeM
OCTaJIBHBIM PACTCHUSIM.

OTen ncujI0To000pasHble, WIH NCHI0PUTDI

HW3BectHO okosio 20 BUIOB. DTO COBpPEMEHHBIE TPOMUYECKHE M cyOTponmueckue pacteHus. HeGomplimx pa3mepoB, OE3NUCTHBIC € IUXOTOMHYECKHM
BETBJICHHEM. B xu3HeHHOM IHKIIe peodnagaer cropodut. Cioa OTHOCSTCS ICHIOTHL.

Otaen Moxoo0pa3Hbie

XapaKTepHu3yeTcsi OTCYTCTBHEM KOpHEH, HACTOSAIUX IPOBOIIIIMX IyYKOB, MEJIKHMH JIMCTBSIMH HJIM OTCYTCTBMEM HX (CJIO€BHILE), HpeobiamaHueM
ramerodura B IUKiIe pa3BUTHA. ['aMeTouT HaJ3eMHBIN 3eNeHbli, HeceT Ha cebe CBOOOIHO CHASIME aHTepHAUH U apxeromuu. CriepMaTO30UABI IBYX
KryTukoBbie. 3BecTHO okoio 35 000 BunoB. Hanbonee pacrpocTpaHeHHbIE — KYKYUIKHH JISH, MapIIaHLus, charaym.

Otaen w1 JyH000pa3HbIe, HIIH JUKONOAUO(GHUTHI

JlpeBHelimye BRIMEPIIHE W COBPEMEHHEIE BBICIINE CIIOPOBBIC pacTeHHUs], HacuuThBaromue okono 1 000 BumoB. XapaKkTepH3ylOTCsl HAIMIHEM KOPHEH,
MPOBOASAIINX ITyYKOB, MENKUMHU JIUCTBAMH, NpeoOnafanueM cropodura. CHOpsl y OZHHX BHAOB OJWHAKOBBIC, y NPYTHX pa3Hble. Bo3HHKHOBeHHE
Pa3HOCIIOPOBOCTH — MPUCIOCOOJICHHE, KOTOPOE CHOCOOCTBOBAIO BBDKMBAaHHMIO Ha cyme. Haubomee pacrmpocTpaHeHbl: IUIayH OyJaBOBHUIHBIM,
JIENHIOCHAPOH, CUTHILIAPHS H JIP.

OTtaea xBomeodpasHble, HIH IKBH3ETO(PUTHI

W3zsectHo OGonee 30 000 BuumoB. Crojla OTHOCSATCS MHOIOJIETHHE TPAaBSHUCTBIE PACTEHUs, UMEIOIUE pPa3BUTblEe KOPHHU, IPOBOJSILIME IYYKH H
pacIooKeHHbIe MyTOBKaMH Ha cTe0Jie TUCThs. B sku3HeHHOM nukiie mpeodnanaer ciopodur. Ero Teno pacuieHeHo Ha y37IbI X MEXAOY37bs. JINCThs HE
Pa3BUBAIOTCS U MMEIOT BHUJ 3yOunKoB. DOTOCHHTE3 OCYIIECTBICTCS B cTeOe. XBOIM — PAaBHOCHOPOBBIE PACTEHHS, HO TaMeTO(HTH Y HUX OOBIYHO
pasnensHomnodsle. Hanbonee pacnpocTpaHeHbl: XBOILIL TOJIEBOIT, XBOIL JIECHOI, XBOLL[ TyrOBOM, XBOLI OOJOTHBIH.

OTaea nanopoTHUKO00pa3HbIe, WM NOJIHIOINO(PUTHI

HacuntsiBaer oxono 10 000 BumoB. XapakTepusyeTcss HalUdHeM KOpHeH, MPOBOAAIINX IMyYKOB, KPYIHBIMH JHCTBSIMH, IpeobiiajaHueM cIopo¢ura,
HQJIMYMEM BUJOB C OJMHAKOBBIMU M pa3HbIMHU criopamu. Criopanruu coOpaHbl B COpychbl. ['aMeTO(GUT Ha3eMHbIH 3eNeHbId. AHTEPUIMU U APXETOHUHU
MOTpyXeHbI B TKaHb raMeroduta. CriepMaTo30u/il MHOTOXKI'YTUKOBBIE. THIHUHbIE IPEACTaBUTENH: IIUTOBHUK MY>KCKOH, KOUeIbDKHUK JKEHCKUI, OpIIK
OOBIKHOBEHHBIH H JIp.

I1. Boicuine pacteHusi — Bpicine ceMeHHbIe pacTeHUst

OTtaea rojioceMeHHbIe, HJIU MHHOGHTBI

HacuutsiBaer okoio 660 BII0B IPEUMYILECTBEHHO IPEBECHBIX PACTEHUI. XapaKTepU3yeTcsl CHIIbHO Pa3BUTON KOPHEBOI CUCTEMOM, KPYITHBIMU U MEIIKMMH
JIHCTBSIMH, TIPe0dIagaHneM cCopohuTa, HATUIHEM PA3HbIX CIIOP (MHKPO U MEra).

T'onocemennsie — 310 TIIEPBBIC CCMCHHBIC PACTCHUA. Cemst umeet OoJiblLIe TMPEUMYIIECCTB, YEM CIIOpA. Cr[opa — OTO OJHA KJIETKa, U3 KOTOpOﬁ Cl)OpMI/IpyeTCSI

rameTodur, a cemMs — MHOroKiIeTouHOe. OHO COmepKHUT B cebe 3apopiil (MaleHbKHI COPOGHT) U 3aMac MUTATEIbHBIX BELIECTB U €r0 Pa3sBUTHSL
T'onoceMeHHBIe MOTYYHIN TaKOe Ha3BaHME IIOTOMY, YTO CEMEHA Y 9THX pacTeHUil 00pa3yloTcs He B 3aBsi3H, a H3 CEMSIIOUEK, JIeKAIUX OTKPHITO (T0JI0) Ha
qemryiikax IHUImKy. [ 'onoceMeHHbIe He 00pa3yroT, INIOA0B. THIHYHBIE IIPEACTABUTENN: ellb, COCHA, [IMXTA, INCTBCHHHUIIA, THC, KeIp U Jp.

OTaen noKpbITOceMeHHbIE (IBETKOBbIE), HIH MATHOJIHO(HUTHI

Hawubosee pacnpocTpaneHHas TpyIia pacTeHuii, HacuuThiBatonas okojio 300 000 BUIOB, IPOU3PACTAIONIKX 10 BCEMY 3€MHOMY IIapy.

XapakTepu3yroTcs CHIBHO Pa3BUTON KOPHEBOW CHCTEMOM, KPYIHBIMHU, Pa3HOOOPa3HBIMHU JIMCTHSIMHU, IPEOOIaTaHHeM B JKM3HEHHOM ILMKIE CIopogHTa.
Pa3MHOKaI0TCS cCeMEHaMH, KOTOpbIE Pa3BUBAIOTCS U3 CEMAIIOUKH B 3aBs3HU IECTHKA B LIBETKE, a U3 3aBsA3H o0pa3yeTcs mioa. Apxeronues HeT. [Ipoucxonur
J(BOifHOe orutonoTBopeHue. I[IoKphITOCEMEHHBIC 3aHUMAIOT TOCIIOJCTBYIONEE MOJOKEHNHE B PACTUTENHLHOM Mupe. IIpexxae Bcero moToMy, 4To y HHX
HMeeTCs IUIOJ, Pa3BUBAIOLINICS U3 3aBsI3H, BHYTPH KOTOPOTO HaXOATCS ceMeHa. [Ipolecchl BETeH s, ONBUICHHS, OILIOJOTBOPEHHS, 00pa30BaHMs IIIOJI0B

1 CEMSH Yy MOKPBITOCEMCHHBIX — CJIOXHBIC U MHOFOOﬁpaSHhIC SABJICHUSA, KOTOPBIE B XOI€ ,HJ'IPITGJ]I)HOPI OBOJIIOIMN COBEPUICHCTBOBAJIUCH U IIPOJOJDKAIOT
COBEPIICHCTBOBATLCA.
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