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[enb pa3paboTKu: oka3zaHuEe MOMOIIH 00YYaIOIIKUMCS B BBHITIOTHEHUH
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IHosicuuTenLHAA 3aNIUCKA

VYyeOnasa aucuuiimHa «EcTecTBO3HAHME)» OTHOCUTCS K 4HCIy 0a30BbIX
0011e00pa3oBaTeNbHBIX TUCHUIUIMH TMpU OCBoeHHH crenuanbHocteit  CIIO
COLIMAJIBHO-9)KOHOMHUYECKOro Mpoduiasi M H3ydaeTcss Ha MEepBOM Kypce. OTo
OOyCIIOBJIGHO BEIyIIEH pOJIbI0 ECTECTBEHHBIX HAyK B MO3HAHUU TMPHUPOJIHI,
Pa3BUTHM TEXHUKU U TEXHOJIOTUH, YJIYyUIIEHNs KauyecTBa KU3HU. B cBOIO ovepenp,
3HAKOMCTBO C €CTECTBEHHOHAYYHBIM METOAOM MO3HAHUS CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO  MBIIUIEHUS, (OPMUPOBAHUIO  KYJbTYpbl  JUCKYCCHM U
OTBETCTBEHHOM apryMeHTAallud — KauecTB, HEOOXOAMMBIX KaXKIOMY UJICHY
COBPEMEHHOI0 00IIECTBA.

Llenpto W3y4yeHUs AUCHUILIMHBI «ECTECTBO3HAHUE» SBISETCS OCBOCHHE
3HAHUM O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHE MHpa M METoAax
€CTECTBEHHBIX HAYyK; 3HAKOMCTBO C Han0o0Jiee BAXKHBIMU UACIMH U JTOCTUKECHUSIMU
€CTECTBO3HAHMUSI, OKA3aBIIMMHU OIPEIECIISIONICE BIUSIHUE HA PA3BUTHE TEXHUKU U
TEXHOJIOTUA W OBJIAJICHUE YMEHHUSMH TPUMEHSTh ITOJIYyYEHHBIC 3HAHUS JId
OOBSICHEHUs  SIBJICHMH  OKPY’KAIOIIEro  MHpa, BOCHPUATHA  HH(OpMaIu
€CTECTBEHHOHAYYHOTO W  CHEUHUATBHOTO  (IpO(eCcCHOHANBbHO  3HAYUMOTO)
comepxkanusi, nomydaeMod u3z CMMU, pecypcoB HMHTepHETa, CIEUHAIBHOU U
HAaYYHO-TIOIYJIIPHOW JIMTEPATYpBl; PA3BUTUE WHTEIUIEKTYAIbHbBIX, TBOPUYECKHUX
CIIOCOOHOCTEM U KPUTHUYECKOTO MBINLICHUS B XOJ€ MPOBEICHUS MPOCTEUIINX
WCCIICIOBAHUM,  aHaluu3a  SBJICHWM,  BOCIPHUATHS W HUHTEPIPETALUU
€CTECTBEHHOHAYYHON MH(GOPMAIIUH.

Jis  [AOCTWKEHHS DJTHX 1eliell B Kypce TMPEeAyCMOTPEHO  BBIMOJIHEHHE
MPaKTUYECKUX padOT.

[TpakTrueckue paboThI IPEyCMOTPEHBI paboueii MporpaMMON TUCIUTLTAHBI
«EcrectBo3Hanue» B konnyectse 10 yacos.

Lenps nx npoBeAeHUs - 3aKPEIVICHUE U YTIIyOJIEHHE TEOPETUUECKUX 3HAHUM,
MOJIYYEHHBIX B Pe3yJIbTaTe 00yUYeHUs, IPUOOPETEHHE HEOOXOJUMbIX HaBBIKOB
paboOTHI ¢ TUTEPATYPON U UILTIOCTPALIUSIMHU.

[TpakTrueckue 3aHATUS IPEANOIATAIOT JIM00 MHAUBUAYATBHYIO padoTy, 1100
noJ/ipas/ieJiecHue Ha BapUaHTHI.



Opzanuzayus u nopadoK npoeedeHUus NPAKmudecKux paoom

[Ipy mOAroTOBKE K MPAaKTUUYECKUM padOTaM CTYIAEHTHI JOJDKHBI IOBTOPUTH I10
3aJIaHUIO0 TIpernojiaBaresii He0OXOIUMbI TEOPETUUECKUI MaTepuas, IPUHECTH Ha
IPAKTUYECKOE 3aHATUE paboOyue TETPaIu.

JUisl BBIOJTHEHUS MPAKTUYECKUX PadOT CTyIEHTaM BBIJAIOTCS METOIUYECKUE
yKazaHus, o(opMIIeHHE OT4eTa MpOBOAUTCS B pabodel terpagu. OdopmiieHue
3anucedl B TETpaJH MPOU3BOJIUTCS B COOTBETCTBHH C TpeOoBaHUSAMU. CTyIEHTHI
JIOJKHBI  00SI3aTEIBHO OTBETHTHh Ha KOHTPOJIBHBIE BOMPOCHI M CHAENATh BBIBOJ
MIOCJIE BBITIOJIHEHUS MTPAKTUUYECKON PaOOTHI.

[Ipu oOTCyTCTBHUM CTYJEHTOB B TEXHUKyYME BO BpeMsl MpPOBEICHUS
MPaKTUYECKUX paboOT, OHU JOJHKHBI BBIMOJIHUTH AaHHYIO paboTy BO BHE y4eOHOE
BpEMS.

[lo xaxaoil mnpakTUYecKOM padoTe CTYJEHTaM BBICTABIIAETCS OLICHKA.
Pe3ynpTaT BBINOJHEHUS MPAKTHUYECKOW paboThl oOTOOpaxaercs B y4eOHOM
KypHaJe.

KpuTtepun onieHnBaHus NPAKTHYECKUX padoT

OueHkKa «OTJIMYHO)» CTABUTCS, €CIIU CTYJICHT:

1) BemOMHWI paboOTy B MONHOM O0BEME C COOJIOJCHHEM HEOOXOAMMO
MOCJIEIOBATEILHOCTH MPOBEAEHUS paOOTHI;

2) HAy4YHO, TPaMOTHO, JIOTHYHO OIUCAT TIOJYYCHHbIC pPE3YyJIbTaThl U
chOopMyIUPOBAI BHIBOIBL;

3) B mpeACTaBICHHOM OTYETe MPABWILHO M aKKypaTHO BBIMOJHHI BCE 3alKCH,
TaOJIMIbI, PUCYHKHU, BEIUUCICHUS U CHEIal BHIBObI;

4) TpoSsIBIJ OPTaHW3AlMOHHO-TPYIOBbIC yMEHHUs (TIOAJICPKAHUE HUHUCTOTHI
pabouero Mecta M TOpsAAKAa Ha CTOJIE; SKOHOMHO HCIIOJIB3YET PAaCXOJHBIC
MaTepuabl; KpacuBo, 6€3 momMapok oopmisier pabory).

OueHka «X0pouo» CTaBUTCS, €CIIU CTYJEHT

BBITIOJIHUJI Tp€OOBaHUSA K OLIEHKE "OTJIMYHO", HO:

1) mormycTri 1Ba-TpH HEAOYETa WIK HErpyOyrO OIIHOKY;

2) B OTUCAHUU B OPOPMIICHUH PAOOTHI JOITYCTHI HETOYHOCTH;

3) caenalt HeMOJHbBIC BHIBOIBI.

OneHka «y10BJIETBOPUTEIbHO)» CTABUTCS, €CJIU CTYJICHT:

1) BBIMONHWI Pa0OTy NPaBUIBHO HE MEHEE YeM Ha IOJIOBHUHY, OJHAKO OOBEM
BBINIOJIHEHHON YaCcTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh NMPABUIBbHBIE PE3YyJIbTaThl U
BBIBO/IbI IO OCHOBHBIM, MPUHILIMITHAIEHO BaXXHBIM 337a4aM padoThl;

2) B X0JI¢ TIPOBEICHUS paOOTHI JOMYCTHII OMTHOKH B OMIMCAHUH WIH (HOPMYITUPOBKE
BBIBOJIOB;

3) mosy4ui pe3yabTaThl C OOJIBIION MOTPEIIHOCTHIO;



4) B oTuéTe MOMYCTHJI B OOIIEH CIIOKHOCTH He 0OoJiee IBYX OMIMOOK (B 3alHCIX
CIVHUI] U3MEPEHMs], B BBIYMCICHUSX, Tpadukax, TabIuIax, cxemax, puCyHKax u
T.J.) HE TPUHIMIHAIBLHOTO I JaHHOW paboThl XapakTepa, HO TMOBJIUSIBIINX Ha
PE3yNbTAT BBHITIOTHCHHUS;

5) momyctri TpyOyI0 OMMOKY B XOJ€ BBINOJTHCHHS PaOOTHl (B OOBICHESHUH WM
odopMIICHUN).

OuneHka «HeyT0BJETBOPUTEIbHO» CTABUTCS, €CITH CTYACHT:

1) BBINOJIHMI PabOTy HE TOJHOCTHEO M OOBEM BBIMOJIHEHHONW YacTH pabOThl HE
MI03BOJISACT C/IENIaTh MPABUIbHBIC BBIBOIBI,

2) HENpPaBWILHO BBINOJHWI PabOTy, B TOM YHCJIC: W3MEPCHHUS, BBIYHCIICHHS,
3aIloJIHeHHE TaOuII;

3) B oru€re mOmMyCcTWI ONIMOKHA, OTMEYCHHbIC B TPCOOBAHHMAX K OIICHKE

«YIOBIICTBOPUTEIILHOY;
4)nomyctun aBe (u OoJiee) TpyOble ONMIMOKU B XOJie pabOThl, B OOBSICHEHUH, B
odopmiieHNHU pabOThI



IIpakTuuyeckoe 3ansitue Ne 1
«IIpuroros/jieHre PpaCTBOPOB € 32ITaHHOM MAaCCOBOM 10/1eH PACTBOPEHHOI0
BELLECTBAY.

He.]'lb: HAY4YUTHCA OIIPCACIIATE KOHICHTPAIIUIO paCTBOPA, UCXOAA U3 KOJINYCCTB
KOMITOHCHTOB,; TOTOBUTb PACTBOPLI SaﬂaHHOﬁ KOHIOCHTPAIIUH.

OO0y4aromuiics 10J17KeH 3HATh:
- CITOCOOBI BBIPAKCHUS KOHIICHTPAIIUU PACTBOPOB.
O0yuaromuiicst 10J15KeH YMeTh:

- MPOBOJIUTH PACUETHI IO HAXOXKIEHUIO ONPEICTICHHON KOHIICHTPAI[UU PacTBOpa.

Kparkue Teopernyeckue M y4eO0HO-METOAHYECCKHUE MATEPHAJIbI 110 TeMe
MPAKTHYECKO padoThI

PﬂCTBOpaMI/I Ha3bIBAlOT T'OMOI'CHHBIC CMCCH, COCTOAIIHNC M3 JIBYX HJIN Ooiee
KOMIIOHCHTOB.

PacTBopuTe/SIb — 3TO KOMIOHEHT PACTBOPA, arperaTHOE COCTOSIHUE KOTOPOTO HE
U3MEHSIETCSl TPU 00pa30BaHUU PACTBOPA, UITU COJIEPKIUMOE KOTOPOTO Mpeodiiaaet
HaJl COJAEpKaHHEM APYrUX KOMIIOHEHTOB. KoMIoHEHTamMH pacTBOpa SBISIOTCS:
pPacTBOPUTEIb U PACTBOPEHHOE BEILIECTBO.

Opnako wWHOTAA TPYIHO CKaszaTh, BEIIECTBO SBIIACTCS PACTBOPHUTEIIEM WM
pPacTBOPEHHBIM  BEIIECTBOM, OCOOCHHO Korma o0a BemecTBa  B3aWMHO
pPacTBOPSIOTCS APYT B APYre B HEOTPAHMYCHHOM KOJIMYECTBE (KaK CIUPT W BOJQ).
B Takux ciydasx pacTBOpHTENIEM Ha3bIBAIOT TO BEIIECTBO, KOTOPOTO B PacTBOPE
OoJbIIIE.

PactBop, B KOTOpOM JaHHOE BEIIECTBO IMPH JAaHHOW TeMIiepaType OoJibllie He
pacTBOpPSIETCS, HA3bIBAIOT HACHIIIIEHHBIM.

[loHsATHO, YTO pacTBOp, B KOTOPOM COAEPKUTCS MEHbIIE PAaCTBOPEHHOTO
BEILIECTBA, YE€M B HACHIIIEHHOM, Ha3bIBAlOT HeHACbIIEHHbIM. Hekotopbie
BEILECTBA CMOCOOHBI OOPa30BbIBATH NepechIieHHbIe pacTBOphl. OAHAKO 3TO
JIOBOJIbHO HECTAOWJIbHBIE JKUJIKOCTH: €CIM WX BCTPSAXHYTh WU TOTEPETh
CTEKJISIHHOM MaJlOYKOM O BHYTPEHHIOIO CTEHKY COCY/Aa, M30BITOK PacTBOPEHHOTO
BEILECTBA BHINAJAET B OCAJIOK.

CopnepkaHre BeEIIECTBA B HACBIIIEHHOM DPAacTBOPE MOXKET CIIYXKUTb MEPOM €ro
pactBopumoctd. Kak mpaBuno, pacrBopumMoctb (Wi KOIQPUIHEHT



PACTBOPHMOCTH) BBIpaXarOT B Tpammax BemecTBa B 100T pacTBOpUTENS
(manpumep, Boasl). Ecau pactBopumocts npesbimaeT 1 r B 100 r Bobl, BEecTBO
cuutaercs pacrBopumbiM, oT 0,1 no 1,0 r — masopacTBopumbiM. BemectBa
pactBopumocthto Menee 0,1 r© B 100 r© BOABI YCIOBHO Ha3BIBAIOT
HEPacTBOPUMBIMH.

[lo  oTHOmIEHMIO K  pacTBOpaM  4YacTO  YHNOTPEOJAIOT  TEPMHHBI
«KOHLIGHTPUPOBAHHBIN» W «pa3z0aBieHHbIi». [loHstTus 3TM  BechbMma
OTHOCHUTENbHBIE. ECin pacTBOp CONEPKUT OONBIIOE KOJUYECTBO PACTBOPEHHOTO
BEIIECTBA, €ro HAa3blBAIOT KOHLUEHTPUPOBAHHBIM. PactBOop ¢ HeOONbIIUM
COJIEp’)KaHUEM PACTBOPEHHOI'O BEUIECTBAa Ha3bIBAlOT pa3daBjieHHbIM. Kax
paBUJIO, KOHLIEHTPUPOBAHHBIMM WJIH pa30aBICHHBIMU Ha3bIBAIOT PAaCTBOPHI
XOpOILIO PaCTBOPUMBIX B PACTBOPUTEIIE BELIECTB.

TBepIIBIG BCIICCTBA, KOTOPBLIC B CBOCM COCTABC COIACPKAT MOJCKYJIbBI BOIBI,
Ha3bIBAIOT KPUCTAJJIOTHAPaTaAMU.

CopeprkaHre paCTBOPEHHOT'O BEILIECTBA B PACTBOPE HA3bIBAIOT KOHLEHTPALUEH.

MaccoBoii 10J1eli pacTBOPEHHOTO BellecTBa (p) HA3BIBAIOT OTHOIICHUE MACCHI
PacTBOPEHHOTO BEIIECTBA () K Macce pacTBopa (My-pa):
m
W, = —2—-100%
m
p-pa (1)

OTO MOHATHE aHAJOTUYHO MACCOBOW JOJie BellecTBa B JIIOOOW CMecH, Kak
IFETEPOr€HHON, TaK U TOMOT€HHOM. MacCoByI0 MO0 PACTBOPEHHOIO BEILIECTBA
BbIpaxatoT B niporieHTax (0T 0 1o 100%) unu qonsix enunauiist (0T 0 10 1).

O4eBHIHO, UTO Macca pacTBOPA My.pa CKIAIBIBAETCS U3 MACChl PACTBOPUTENS M-y
1 MacChl paCTBOPEHHOI'O BEIIECTBA Mg!

Mp-pa = M + My 5 (2)

OTMepATH KUJKOCTH B3BEIIMBAHUEM HE OUYEHBb YIA00HO, TOPaA3/I0 MPOIIE OTMEPSTh
HY)XHBI 00beM. UTOOBI paccuuTaTh Maccy H3BECTHOro oObema V pacTBopa,
HEO0OXOJIMMO 3HATh €ro MIOTHOCTH P

Mp-pa =V - p (3)

Kak mpaBuiio, MIOTHOCTh pacTBOpa M3MEPSIOT B 'paMmax Ha MHJITHIMTP (T/MJ1)
WJIM TPaMMax Ha KyOudeckuii canTuMeTp (r/cM®), MpUdYeM 9UCIEHHO STH 3HAYEHHUS
PaBHBI, MOCKOIBKY 1 MJI — 3T0 00beM, paBHbI 1 cm®. Heo6X01MMO HOMHHTE, YTO
IUIOTHOCTb YMCTOM BOJBI paBHa 1 /M.



JpyruM BapuaHTOM OLIEHKM KOHLEHTpALMM pacTBOpa SABISIETCS MOJISIpHAs
KOHICHTPALUSL.

MomnsipHasi KOHIIEHTpaIYs — KOJIMYECTBO PAaCTBOPEHHOTO BEIIECTBA (YUCIIO MOJIEH )
B eauHuie oO0bEMa pactBopa. MonsipHas koHIeHTpauuss B cucreme CU
U3MEpSIETCs] B MOJIb/M?, OJTHAKO Ha MPaKTUKE €€ TOpa3/I0 Yalle BIPaXaroT B MOJb/JI
I MMOJIB/. Takxke pacmpocTpaHEHO BBIPAKEHHE B «MOJISIPHOCTH». BO3MOXKHO
npyroe o003HaueHHe MOJISIpHOM KOHIIeHTparuu Cyy, KOTOpOE MPUHATO 0003HAYATH
M. Tak, pactBop ¢ KoHIIeHTpanmen 0,5 Mob/1 Ha3sIBatoT (,5-MOISIPHBIM.

PacueT MoJIsIpHOI KOHIIEHTpALUK OCYIIECTBISIOT 10 (hopMyJIe:

TJIe V — KOJIMYECTBO PaCTBOPEHHOTO BEIIECTBA, MOJIb;
V — o0uruit 006EM pacTBOpA, JI.

Bonpocekl 11 3aKkperuieHHsl TeOPEeTHYECKOro Marepuaia K JadopaTopHOi
pabore

Yrto Ha3pIBaeTCs pacTBOPOM?

UYto Ha3bIBaeTCs pacCTBOPUTENEM?

Uto Takoe KOHLIEHTPUPOBAHHBIN pacTBOp?
YTo Takoe HACHIIIEHHBIN pacTBOp?

e

3auaHm{ AJIA IPAKTHYECCKOT0 3aHATUSA:

BbInoiHUTE Npe1yio)KeHHBIE 3a1aHNUS.
Pe3synbpTaThl pacyeTa npy NpUTroTOBICHUH PACTBOPOB 3aMMCcaTh B TaOHILy 1.
3. OTBETUTH Ha BOMPOCHI JIJIsT KOHTPOJIS.

A -

3ananue 1
Bapuanr 1 Bapuanr 2
ITpurotouts 80 r 10% pacTBOpa [Tpurorosuts 40 r 5% pacTBOpa
IIOBAPEHHOM COJIN. ITIOBAPEHHOM COJIN.

IMops10k BbINOJTHEHUS 3a]aHUS
1. PaccuuraiiTe Maccy paCTBOPEHHOTO BEIIECTBA U PACTBOPUTEISL.

1. Ha Becax B3BeChTE€ HY>KHOE KOJIMUYECTBO PACTBOPEHHOI'O BEILIECTBA.
2. MepHBIM HWIMHIPOM OTMEPHTE HY>KHBIN 00BEM BOABI, CUUTAS], UTO
IJIOTHOCTH BOJBI paBHa 1 r/mil.




3. IlepeckinbTe pacTBOpsieMOe BEUIECTBO B CTaKaH, IPUIIEHTE BOLY,
pa3MeranTe 40 MOJHOIO PACTBOPEHMSI BEIIECTBA.

4. 3anuchIBaeM pe3ysbTaThl pacyeTa Juisl HPUrOTOBJIEHUS PAcTBOPA B TAOIUILY

1

3aganue 2

Bapuanr 1

Bapuanr 2

[TpuroroButk pactBop 00bemMoM 100 M |[IpuroroButs pactBop o6bemMom 100 M

HHHIGBOﬁ COAbI, CCJIN MOJIAPHAaA

KoHIIeHTparus paBHa 0,1 MoJib/I1.

MIUILEBOU COJIbI, €CIIM MOJISIPHAS
KOHIIeHTpaIus pactBopa 0,2 MOJIb/JI.

HOpH}IOK BBIITOJIHCHUSA 3a1aHUA

1. PaccumnTaiiTe Maccy pacTBOPEHHOI'O BEIIECTBA.

o0 E

1.

Ha Becax B3BeChTE HY)KHOE KOJIMYECTBO PACTBOPEHHOIO BEILIECTBA.

B MmepHyto k010y Ha 100 mu1 BebiliaeM pac4eTHOE KOJIMYECTBO BEILIECTBA.
JoBonum auctrwimmupoBaHHoM Boaou 10 100 mot.

[lepemenBaeM 70 MOJTHOTO PACTBOPEHMS BEIIECTBA.

3anuceiBaeM pe3yJbTaThl pacyeTa J1Jisl IPUTrOTOBJICHHS pacTBOpa B TAOIUILY

Tabmuma 1

PacueT pacTBOpEHHOTO BELIECTBA U PACTBOPUTENA [ MPUTOTOBJICHUS pacTBOpa
3aJJaHHOM KOHILICHTPALMU

Ne
- Hano Pacuer o ¢popmy.ie
Bapuanr
] o®)=  |n. = g = % Mo
100



https://infourok.ru/go.html?href=https://sites.google.com/site/himulacom/zvonok-na-urok/11-klass---cetveertyj-god-obucenia/urok-no12-prakticeskaa-rabota-no1-prigotovlenie-rastvorov-s-zadannoj-molarnoj-koncentraciej/5.gif?attredirects=0

pp-nﬂ = 1 l—‘/CM3 mp-HH = mp-H;[ = mp-pa = mB
m
_ p—as
Vp-J'ISI = Vp—m - E
v=Cy, -V, .,
Cy =
M _ Mg =V M,
2 Mg =
Vppa = 100 M
rac M — MOJIIpHAs Macca
BEIIECTBA

Bonpocel 1J11 KOHTPOJIs

1. Yrto Takoe pacTBOPUMOCTH?

2. Yto Takoe KOHIICHTpAIUsI paCTBOPOB?

3. Yro Takoe MaccoBast 0Jisl pACTBOPEHHOI'O BellecTBa?
4. Yro Takoe MOJIIpHasi KOHIIEHTpaIus ?

IIpaBuia TeXHUKH 0€30MACHOCTH:

1. He Beimomnnsiite OIIBITHI, HC O3HAKOMUBIIIHNCEH C O6HII/IMI/I I[IpaBUJIaMHU TCXHUKH
0e301acHOCTH B KAOMHETE XMMHH.

2. Hcmonw3yiTe TOJBKO YUCTYIO TIOCYY.

3. [Ilpu ciayyaitHOM MOBPEKIECHUU TIOCYbI COOOITUTE YUUTEIO WIH JIA0OPAHTY,
OCKOJIKH HE YOUPAMTE CaMOCTOSITENIBHO.

4. PacceimanHbie TBEPABIC BEIIECTBA HE COOMpaANTEe pyKaMH.

5. [Ilpu pacTBOpeHHHU TBEPIBIX BEHIECTB B BOJE, MOJIb3YHTECh CTEKIISTHHON
MAJIOYKOM.

6. 3aKOHYUB IKCIEPUMEHT, MPUBEIUTE pabodyee MEeCTO B MOPSIOK.




IIpakTuyeckoe 3ansitue Ne 2.
«HMcnbITaHKe pacTBOPOB coJiell MHAMKATOpaMu. I'mapoaus cosei».

ue.]'lbi

® BEISICHUTH IIPU KAKUX YCIOBUSX BO3MOXKEH. TUAPOIIU3 COJIH;

® HAyYUThCS TIPEACKA3bIBATH PE3YyJbTaThl AKCIECPUMEHTOB FUAPOJIH3a IO
dbopmyiie comu;

® YMETh IMCATh YPABHEHUS TUAPOIIN3A;

® YMETh NPEACKa3bIBaTh, MO HW3MEHEHUIO OKPACKM WHIUKATOpA, CpEeIy
pacTBopa;

e co0JIIO/IaTh TIPaBUJIa TEXHUKH 0€30ITaCHOCTH TP BHITIOJTHEHUHN OTIBITOB;

® OCYIIECTBIISITh CAMOKOHTPOJIb 32 pe3yJbTaTaMu CBOEH paboThI

PeakTHBBI H 000pY/I0BAHUE:

® WHIUKATOPHI - JakMyc, (CHOA(PTAICHH, MCTHIOBBI  OpaHXEBBIH,
YHUBEPCAIbHBIN
e Na3PO, , Na,CO,, Na,SOs3, AICl;, Pb(NO3)3, ZnS04, NaNO3, KCIl u
Na,S04

e CTCKJISTHHAS ITaJIOYKa, BaTa.
Xoa padboTbI

OnbiT Nel. U3meHeHHe OKpPAaCcKM MHAUKATOPOB B PACTBOPaxX KHUCJIOT U
meJjaouen

e HanelitTe B Tpu NPOOMPKH TOHEMHOTY JUCTUUIMPOBAHHOW BOJABI U
npuOaBbTE PACTBOP JIAKMycCa JO XOPOIIO 3aMeTHOM okpacku. OTMEThTe IIBET
JaKMyca B BOJHOU cpene. B oqHy 13 MpoOUPOK ¢ pacTBOPOM JIaKMyca IPHUOaBbTE
HECKOJIPKO Karelb KHUCIOThI, a B JAPYryro - Imenoud. HaOmromaiite m3aMeHeHUe
[IBE€Ta UHJAMKATOPA.

e[Iponemnaiite TO e camoe ¢ PpeHondTarenHoOM.

e[ [0oBTOpUTE OMBIT C METUJIOBBIM OPAHKEBBIM.

HaOmro1eHnst moMecTuTe B TaOJIHITY -
Oxpacka uHAUKATOpA
B BojI€ B IEJI0OYH B KHCJIOTE

Nuaukarop

No 1. JTakmve
No 2. denondranenu

No3 MeTu10BbIit
OpPAHKEBBIN

OnbiT Ne 2.

B pactBopsr coneii NasPO, , NayCO,, NaySO3, AlCI;, PB(NO3)3, ZnS0y,
NaNO3, KCl u NapS0; mpuneiite mo karuie COOTBETCTBYIOMIETO (0XKHIAEMOM
Cpelie pacTBOpa) MHIUKATOPA.



3aoanue: ONUIIATE Balld HAOTIOACHHS,

CocraBbTe ypaBHEHHE TUIpoJiM3a (TJ€ OH MPOTEKAET). YKAXKUTE Cpexy
pacTBOpa COJH.

Doma omuema:
3anuch HAOJIIONEHHUI MO XOIYy OIBITOB, BBIBOJbI MO pE3yibTaTaM OIBITOB
3aUKCHpYWTE B TETPALb.

KOHTpOHLHble BOIIPOCHI

3ananme aasi  KoHTpoJas. Pacripenenure  BemiecTBa, (OpPMYJIbl  KOTOPBIX

IpUBEACHBI HIDKE, MO rpynnam B 3aBucumoctd oT pH ux pacrtsopos: HCI, H>0O,
H2S0,, Ca (OH) 2, NaCl, NaOH, KNO3, H3PO,4, KOH.

pH 17 7— cpena (kucinoTHas ) , UMEIOT PacTBOPHI. ....... ,
pH =7 cpena (HeiiTpaibHas), UMEIOT PACTBOPHI .......
IIpaBuia TeXHUKH 0€30IIACHOCTH

1. PaGotath ¢ KHUCIOTaMM U IWIeJO4YaMU OCTOpoxHO. KoHIeHTpupoBaHHbBIE
KHUCIIOThl aKKypaTHO BHOCUTH B MPOOUPKY HaJ JIOTKOM. Eciii KkucioTa momnaia Ha
KOXY UJTH OJIEKIY, OBICTPO CMBITh OOJIBIITUM KOJTHMYECTBOM BO/IBI.

2. Huuero ve npo6oBaTh Ha BKYC.

3. B npobupky HanuBaTh He OoJiee 1 M BEHIECTB.

4. HioxaTh JleTyuue BEIIeCTBA OCTOPOKHO, HATIPABIISS BO3YX PYKOH OT MpoOUpKU
K ceoe.

5. He 3akpbiBaTh NpoOUPKY MajbleM MpH B30aIThIBAHUHU B HEM JKUJIKOCTH.
B36anTeiBaTh comep>kuMoe CliefyeT Aepka MPOoOUPKY 3a BEPXHIOIO YacTh U CJIETKa
MOKa4MBasl.

6. He HaKIOHATHCS Haa MPOOMPKOM, TaK KaK OpBI3TH MOTYT MOIACTh B Tia3a.

7. IIpobupky ¢ HarpeBaeMom KHUIKOCTBIO JePKaTh OTBEPCTHEM B CTOPOHY OT ceOsl
¥ OT TOBApHIIIEH, TaK KaK KUJKOCTh MHOTJ]Aa MOKET BBITIJICCHYTHCS U3 TIPOOUPKHU.

8. IIpu HarpeBanuu nMpoOUPKH HE KacaThCsl (PUTUIISL CIUPTOBKH, TaK KakK (PUTHITH
XOJIOJHBIN U TIPOOUPKA MOKET JIOTHYTh.

9. Iopsitiyto CIMPTOBKY HEJb3s EPEHOCUTH CO CTOJIA HA CTOJI.

10. 3axwurarb CIUPTOBKY TOJIHKO CITUYKAMHU.

11. TacuTh COUPTOBKY TOJIBKO KOJITAYKOM.

12. ITocne paboThl IPUBECTH B MOPSIIOK CBOE pabouee MecTo.



IIpakTuuyeckoe 3ansitue Ne 3.
«AnenTngukanus HeOPraHUYeCKMX COCAUHEHUH PA3JIMYHBIX KJIACCOB)

Leab padoThl: c TOMOIIBIO XapaKTEPHBIX PEAKINI paclO3HATh MPEATOKEHHBIC
HEOpPraHUYECKHE BEIIECTBA, ONMPEACIUTh KAYeCTBEHHBIN COCTaB MOYBHI.
O6opyaoBaHue: MTATUB C TPOOUPKAMH, CIUPTOBKA, CIIUYKH, JIEPKATENb JJIs
poOupok, Gpapdoposas yamika, MUMeTKa, GUIbLTPOBaTIbHAS Oymara, BOPOHKA.

PeakTHBBI: pacTBOPHI: XJIOPUIa aMMOHUSI, Cylib(haTa HATPUS, THIPOKCH A HATPHS,
XJopua 0apusi, COJITHON KUCIIOTBI; CHHSS JIAKMYyCOBasi Oymara, IMHK, HUTpaT
cepebpa, KOHIICHTPUPOBAHHAs COJISTHAS KUCIIOTa, pacTBOp AU(eHnIaMiHa B
CEpHO KHCIIOTE, pacTBOp KpacHoU kpoBsiHOM conu K3[Fe(CN)6)], 10%—nbr1it
pactBop ponannaa kanust KSCN, oO6pa3elr moyBsl, Boja.

Xoxa pab6oThi:

1. ITpuroToBUTH TAOIUILY AJIS 3AMIUCH BBIMOJHEHHS pabOThI IO popme:

Yro nenamu  HaOmronenus YpaBHEHUS peakiuid BriBog

2. BBINOIHUTE ONBITHI 1, 2.
3. 3anoaHUTh TaOIUILy.
4. Cnenatb OOIIMI BEIBO/I.

OmnbiT 1. KayecTBeHHBIE peakMy HA HEOPraHUYECKHUE BEILECTBA.

3ajaHue: B TpeX NPOHYMEPOBAHHBIX NMpodupkax (1, 2, 3) gaHsl BewecTna:
XJIOPUJ AMMOHNMA

COJISIHAA KUCJIOTA

CVYJIb®AT HATPUA

C noMouIbI0 XapaKTEepHBIX PeaKuil pacro3HaTh, B KAKOW U3 MPOOUPOK HAXOJATCS
JTAHHBIE BEILIECTBA.

J1J1s1 BBITIOJIHEHHST TAHHOTO OMBITA COAEPAKUMOE KaXKI0W MPOHYMEPOBAHHOM
MPOOUPKHU pa3eanuTh Ha TPU MPOOHI.

1. 1ns onpeaesieHus XJI0puaa aMMOHHMS — B IPOOUPKY C XJIOPUIOM aMMOHMS
INPWINTh PACTBOP TMAPOKCHUIA HATPUS, HATPETH B MJIAMEHU CIIUPTOBKHU.

Yrto Habmrogaere?

Hanucarts ypaBHeHUE peakiiui B MOJIEKYJIIPHOM, TIOJTHOM MOHHOMW, COKPAIIEHHOU
MOHHOU (popmax.

2. [Ins onpeesieHnst COJASTHOM KUCIOTHI - B MPOOUPKY € COJITHOM KHCJIOTOM
NPWIATH PACTBOpP HUTpaTa cepedpa.

? Uto nabmogaere?

Hanucars ypaBHeHUE peakuuy B MOJIEKYJISIPHOM, TOJTHOM MOHHOW, COKPAIIEHHOU
MOHHOMU (popmax.



3. lns onpenenenus cyib(aTa HATpUS - B IPOOUPKY € CyIb(AaTOM HATPUs
IPUIUTH PACTBOP XJIopuaa Oapus.

? Uro Habmogaere?

HanmcaTe ypaBHEHHE peakuuy B MOJIEKYJIIPHOW, ITOJTHOM MOHHOW, COKPAILIEHHOU
MOHHOU (opmax.

OmnbIT 2. KayecTBEeHHOE ONpeeIeHNEe HOHOB B IIOYBE.

1 Onpenenenre kapOOHAT-HUOHOB.

He6oubi10e KoJIM4ecTBO MOYBHI MOMEIIAIOT B (haphOpOBYIO YAIIKY U MPUIUBAIOT
MUATIETKON HECKOJIbKO Karesib 10%-ro pacTBopa CONSHON KUCIIOTHI.
O6pazyromuiics o peakuuu okcun yraepoja (1V) CO2 BoiaensieTcs: B BUae
y3bIpbKOB (moyBa "mmnut"). 1o MHTEHCUBHOCTHU UX BBIJIETICHUS CYIST O OoJee
WM MEHEe 3HAYUTEIbHOM CO/IepKaHUU KapOOHATOB.

2. Onpenenenne CyinbhaT—HMOHOB.

K 5 M ¢unbrpara 700aBUTh HECKOJIBKO Kareslb KOHIIEHTPUPOBAHHOM COJISTHOM
KUCIOTHI U 2—3 Mi 20%-ro pacTBopa xsopuaa 6apus. Eciu o6pa3zyromuiics
cyab(dar O0apus BbINaAaeT B BUAE O€JI0r0 MEJIKOKPUCTAIIIMYECKOT0 0CaIKa, 3TO
TOBOPUT O MPUCYTCTBUU CYJb(ATOB B KOJIMYECTBE HECKOJIBKUX JECATHIX MPOLICHTA
u 0onee. [lomyTHEHHE pacTBOpa TaK)Ke YKa3bIBAET HA COAEPIKAHUE CYJIb(PATOB —
coTble 10U npoueHTa. Caadoe MOMyTHEHHE, 3aMETHOE JIUIIb HA YEPHOM (POHE,
ObIBaeT MpU HE3HAUUTEILHOM COJIEP)KAHUU CYIb(HATOB — THICSIUHBIE JOJIU
IIPOLICHTA.

3. Onpenenenre HUTPAT—HUOHOB.

K 5 M ¢unbrpara mo xarmisim npubaBIiisiOT pacTBOp Au(eHmIaMruia B CEpHON
kuciore. [Ipyn HaauYuu HUTPATOB U HUTPUTOB PACTBOP OKPAIIMBAETCS B CUHUN
LBET.

4. Onpenenenue nonos xene3a (11 u II1).

B nBe npoOupku BHECTH MO 3 MJI BBITSKKU. B mepByro npoOHpKy MPUIHTh
HECKOJIBKO Karelb pacTBopa kpacHoil kpoBsHoit conu K3[Fe(CN)6)], Bo BTOpyto —
Heckoabko Kanenb 10%-ro pactBopa ponannaa kanuss KSCN. TosBuBmieecs
CUHEE OKpallliBaHUe B MEPBOM MPOOUPKE U KPACHOE BO BTOPOIl CBUAETENIBCTBYET O
HaJIM4uu B nouBe coenunenuit xkenesa (II) u xenesza (I11I). [To uaTeHCMBHOCTH
OKpAIllMBaHUsI MOKHO CYJIUTh 00 UX KOJIHYECTBE.

Crnenatb COOTBETCTBYIOIINE BBIBOJIbI O HAJIMYMH UOHOB B MPEATIOKEHHOM 00pasiie
IIOYBBI.

? O yeM roBOpUT HAJIMYKE U KOJIMYECTBO KapOOHAT-MOHOB, CYIb(paT-HOHOB,
HUTPAaT-HOHOB ¥ MOHOB Xkele3a B mouse? [IutaTesnbHas HEHHOCTh MOYBBI JUIs
Pa3TUYHBIX pacTeHUM (YCTHBIE COOOIICHUST O0YJAFOIITNXCS ).

CnenaiitTe BBIBO/I O TPUTOTHOCTH 00pa3iia MOYBKI K MTOCAIKaM pacTEHUH.



IIpakTuyeckoe 3ansaTue Ne 4
«M3y4yeHune CBOMCTB 0eJIKOBY».

Hean: [TogpobHoe u3yuenne cBoicTB OenkoB. McciaeqoBanue mpoieccon
HeoOpaTUMOi AeHaTyparuu 0eKoB. OnpeaensaTh HaTnuue OSIKOBBIX COCTMHEHUN
Ka4eCTBEHHBIMM PEaKIUIMMU.

Oo6opynoBanme: IlITaTuB C meCTbIO TPOOUPKAMHU, KOHIEHTPUPOBAHHBIE KUCIOTHI
— cousiHas, azotHas, 10% - pactBop cynbdara meau (1), ruapokcun Hatpus, 5% -
pacTBOp aleTara CBUHIIA, KPUCTAJUIMYECKUI XJIOpU HATPHUsL, pacTBOp Oelka,
STUJIOBBIA CIIUPT.

KpaTkue TeopeTuyecKkue CBeJIeHUsI.

benku  (mpoTewHBI) —  BBICOKOMOJIEKYJIPHBIE  OPraHUYECKHE  BEIIECTBA,
MOCTPOCHHBIE W3  aMUHOKHCJIOT W JPYIHX  COCOUHEHHH,  UTparoT
byHIaMEHTAIBHYIO POJIb B CTPYKTYPE U )KU3HEACSITETbHOCTH KUBBIX OPTaHU3MOB.
benkun o0mamaroT pasTUYHBIME CBOWCTBaMHU. [Ipu TMOBBIIMIEHUU TEMIIEPATypPhl
OENKM CBEpTHIBAIOTCS W CTAHOBSTCS HEPACTBOPUMBIMH. beJKH  SBISIOTCS
amporepasiMu coeauHeHusiMU. C ruapokcuaoM Mmeau (II) Oenku oOpazyror
XapakTepHOe (PUOJETOBOE OKpAalllMBaHHWE. DTa PEAKIMS HA3bIBAETCs OMYpETOBOM.
C a30THOM KMCIIOTOM NHpu HarpeBaHuM O€JIOK 00pa3yeT OCagoK SIPKO-KEITOr0
nBera. Peakuus Has3bplBaeTCs KCAHTOIPOTEMHOBOW. ODTHU JIBE IIBETHBIE PEaKLUU
SBJISIIOTCS KQUECTBEHHBIMU PEAKIIUSIMU Ha OEJOK.

Xoxa padoThi:

B npoOupku HaneiTe pacTBop KypruHOro 0ejka, 100aBbT€ PEareHThl, 4TO
HaOmomaere? Hanumurre, B Kakux mpoOHpKax MPOILIH KAYECTBEHHBIE PEaKIuu Ha
OEJIKOBBIC MOJICKYJIBI M HA30BUTE ATH peakiuu. Pe3ynbratel opopMute B TaOIHIIE.

Howmep Pearent Habmronenus
pOOUpPKHU

1 HCI xoH1eHTp.

2 HNO; koHIIEHTD.

3 NaCl

4 C,HsOH

S CuSOy

6 Pb(CHsCOO0);

7 CU(O H)z

KoHTposbHbIE BONIPOCHI:

1. Kak Ha3pIBaeTcs mporecc HeoOpaTUMOTO CBEPTHIBAHUS OEITKOB?




2. Kakumu croco6aMy MOXKHO BBI3BaTh HEOOpaTUMOE CBEPTHIBAHUE OCIIKOB?
3. Kakumu cBolicTBaMu 00J1agar0T aMHUHBI?

4. JlaiiTe XapaKTEepUCTUKY CTPOCHHIO OEIIKOB.



IIpakTuyeckoe 3ansaTue Ne 5
«M3yyeHue CTpoeHHs PACTUTEJIbHOH M dKMBOTHOM KJIETOK.

He.]'lb: HN3Yy4YUTb 0COOEHHOCTH CTPOCHUS PACTHUTCIIbHBIX U JKUBOTHBIX KJICTOK.
BOl'[pOCLI BXO/IHOT'0 KOHTPOJIsA:

1. Yto Takoe opranounsl kietku? J[ns yero B kietke opraHounsl? llpuBeaurte
PUMEPBI.

2. KakuMu 0COOEHHOCTSIMH CTPOCHUS XapaKTEPU3YIOTCS MTPOKAPHOTHI?

3. Kakum oOpa3oM O00J€3HETBOPHbIE MHUKPOOPTAaHH3MBI BIHSIIOT Ha COCTOSHHE
MaKpoopraHusma (Xo3siuHa)?

OO0uue cBegeHus:
[IpoxaproTnueckas KieTka.

CrpoeHre THUIMYHOM KIETKM IPOKApUOT: KalcCyJsa, KIETOYHas CTEHKA,
iazMajeMMa, [UTOIIa3Ma, pUOOCOMBI, IUIA3MUJA, IKIYTUK, HYKJICOH/I.
[IpokapuoTsl (OT naT. Ppro — meped, 10 u Trped. KAPYVOV — SApo, OpeX) —
OpraHu3Mbl, HE 00JaaroIMe, B OTIIMYME OT 3YKAPUOT, OPOPMIIEHHBIM KIJIETOYHBIM
AIPOM U IPYTUMHU BHYTPECHHUMH MEMOpPAHHBIMU OPTaHOUAAMH (32 UCKIIOUECHUEM
TUIOCKHUX IUCTEPH Y (POTOCHHTE3UPYIOIIUX BUIOB, HAIPUMEP, Y IIUAHOOAKTEPUIA).
EnuncTBeHHAss KpymHas KosblleBas (y HEKOTOPBIX BHUJAOB —  JIMHEWHAs)
npyxuenodeynas Mosekyina JHK, B kxoropol coaepKuTcs OCHOBHas 4YacTb
IreHEeTUYECKOro Marepuaja KIETKH (TaK Ha3blBaeéMbld HYKJIEOMZ) HEe 00paszyer
KOMILJIEKca ¢ OenkaMHu-TUCTOHaAMU  (Tak  Ha3plBaeMoro xpomaruhHa). K
IIPOKapHOTaM OTHOCSTCS OaKTepUH, B TOM YHUCJIE HUAHOOAKTEPHUH (CHUHE-3€IEHBIE
BOJOpoCin), H apxed. lloToMkamMM MNPOKAPUOTUYECKHX KIETOK SBISIFOTCSA
OpTraHeIIbl 3YKAPUOTUYECKUX KIIETOK — MUTOXOHJIPUU U TUIACTU/IBI.

DyKaprUOTUYECKAs KIIETKA

DyKapHOThl (3BKapUOTHI) (OT TPEY. EV — XOPOUIO, MOJTHOCTBIO U KAPVOV — SAIpO,
OpeX) — OpraHu3Mbl, 00JaJalolre, B OTIWYHE OT IMPOKAPHUOT, O(OPMICHHBIM
KJIICTOYHBIM SIIPOM, OTTPAHMYCHHBIM OT ITUTOIUIA3MBI SJICPHOH OOOJIOUKOM.
['eHeTnueckuil MaTepual 3aKIOYEH B HECKOJBKHUX JIMHEHMHBIX JBYXLETOYHBIX
monekynax JJHK (B 3aBUCMMOCTH OT BUAa OPraHU3MOB UX YMCIIO HA SIPO MOXKET
KOJie0aTbCsl OT JIBYX [JI0 HECKOJIbKUX COTEH), MNPUKPEIUIEHHBIX HW3HYTPU K


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9A%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D0%B0_%2528%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%2529
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D0%B5%D0%BD%D0%BA%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D1%8B
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A6%D0%B8%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A0%D0%B8%D0%B1%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B8%D0%B4%D1%8B
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%96%D0%B3%D1%83%D1%82%D0%B8%D0%BA
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D0%B8%D0%B4
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%AF%D0%B4%D1%80%D0%BE
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A6%D0%B8%D0%B0%D0%BD%D0%BE%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%94%D0%9D%D0%9A
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D0%B8%D0%B4
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BD
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BD
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A6%D0%B8%D0%B0%D0%BD%D0%BE%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D1%80%D1%85%D0%B5%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D0%BB%D0%BB%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9C%D0%B8%D1%82%D0%BE%D1%85%D0%BE%D0%BD%D0%B4%D1%80%D0%B8%D1%8F
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B4%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE

MeMOpaHe KJIETOYHOro sifpa M OOpa3yIoUIMX Y IMOAABISIOUIETO OOJBIINHCTBA
(kpoMe auHOGDIAre/UIAT) KOMIUIEKC C OeJKaMH-TUCTOHAMH, Ha3bIBAEMbIN
XpoOMaTHHOM. B KieTkax 3yKapuoT HMMEETCS CHUCTeMa BHYTPEHHUX MeMOpaH,
00pa3yronux, MOMUMO SIApa, PSJ IPYTHX OPTaHOUIOB (IHIOIUIA3MATHUECKAs CETh,
armapat ['onbpku 1 ap.). Kpome Toro, y monasisiromero OOJBIIMHCTBA UMEIOTCS
MOCTOSIHHBIE BHYTPUKIIETOYHbIE CUMOUOHTBHI-IIPOKAPHOTHl — MUTOXOHAPHUH, a Y
BOJIOPOCIIEH U paCTEHHI — TaK)Ke U IJIACTUIBL.

OO0opynoBanue 1 MaTepHaJIbl: MUKPOCKOIL, TOTOBBIE MUKPOTPENApaThl, TadIHIIa
«CTpO€HHE KIIETKNY.

IMopsaok BeINOIHEHUS] padOThI:

1. PaccMoTpuTE MOJ MUKPOCKOTIOM Pa3IMYHbIE BUIBI 3YKapHUOTUYECKHUX
KJIETOK.

2. 3apucyiiTe 1Be - TpU pa3IudHbIe MO0 (opMe FYKAaPUOTUUECKHUE KIETKH.

2. V3yuwnTe 1o MEKPOCKOIIOM OCOOEHHOCTH CTPOCHUS PACTUTEILHON KICTKH.
3apuCylTe paCTUTEIBbHYIO KIETKY, ITOAMUIIUTE OPTaHOUIBI.
3. M3yunTe moa MEKPOCKOIIOM OCOOEHHOCTH CTPOCHUS YKHBOTHOW KJICTKH.

4. V3yuuTe CTpOEHHE XPOMOCOM, UCIIOIB3YS pUC. YUeOHUKA. 3apucyiiTe
CTPOCHHUE XPOMOCOMBI.
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Puc. 5.5. Cxema cmpoeHUusl dYKAPUOMULECKOU KaremKu:
A — xcusommnasn, B — pacmumenvnasn, 1 — adpo ¢ AadpvLuLkom,
2 — yumonaasmMamuiecKkas memopana, 3 — KJAemowHas cmenrxa,
4 — naaszmoldecma, 5, 6 — sndonaazmamuiecrkas cemeo,
7 — numoyumosnasn eéarxyonv, 8 — annapam Ionvdxicu,
9 — jauzocoma, 10 — xcuposévre 8xnwvenusn, 11 — yenmpuoaru,
12 — mumoxondpuu, 13 — noaupuGocomvt, 14 — earxyonv,
15 — xanoponaacm


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%94%D0%B8%D0%BD%D0%BE%D1%84%D0%BB%D0%B0%D0%B3%D0%B5%D0%BB%D0%BB%D1%8F%D1%82%D1%8B
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BD
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BD
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%AD%D0%BD%D0%B4%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82_%D0%93%D0%BE%D0%BB%D1%8C%D0%B4%D0%B6%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B8%D0%BC%D0%B1%D0%B8%D0%BE%D0%B7
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9C%D0%B8%D1%82%D0%BE%D1%85%D0%BE%D0%BD%D0%B4%D1%80%D0%B8%D1%8F
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B4%D0%B0

Bonpocbl HTOrOBOro KOHTPOJIsI:

1.3anonHuTe Tabmuiy: CxoAcTBa U pa3Inyus B CTPOCHUH PACTUTENIBHBIX U
KHUBOTHBIX KIJIETOK.

2. Kakue KJIeTouHbIe CTPYKTYphI Ha3bIBAIOT BKIIOUeHUsIMU? [IpuBenuTe npumepsl
BKJIFOUECHUH.

3. Buem pas3iandus MCXKAY INIAAKUMH U IICPOXOBATBIMHA MCM6paHaMI/I
3H,Z[OHH33M3TI/I‘ICCKOI>'I cetu?

4. Kakue opranouzsl kietku cogepxar JJHK u cocodns! k
CaMOBOCIIPOU3BEIECHUIO?

[To oxonuanuu paboTel chopmynupyiite BbIBOa, OCHOBBIBasICh Ha pe3yJibTaTax
poJieIaHHBIX ONMbITOB. OGOpMHUTE OTUET O MPOJICIAHHON padboTe



IIpakTuyeckoe 3ansaTue Ne 6
«PelieHHe reHeTHYECKHUX 32/1aW».

Lesab: npakTUYECKOE MTPUMEHEHNE 3HAHUN T€HETUYECKUX 3aKOHOMEPHOCTEW MOHO
- U TUTUOPUHOTO CKPEIIMBAHUS.

Bonpocsl BXOAHOI0 KOHTPOJIA:

1. Kak mposiBIISsITUCH 3aKOHBI €AMHO00pa3us THOPUIOB MIEPBOTO MOKOJICHUS U
pacIerieHnus B SKCIIEPUMEHTaX 0 MOHOTHOPHIHOMY CKPEIIMBAHHUIO,
pOBOAMMBIX MeHenem?

2. Yto o3HayaeT BeIpaxeHue: «Y ruOpui0B MEPBOTO NOKOJIEHUS PELECCUBHBIN
IIPU3HAK HE HUCUYE3AET, & TOJIBKO IMOJABISAETCI»?

3. KakoB reHOTHUIl pacTeHH1 HOPMaJIbHOTO POCTA, BBIPOCIINX U3 CEMSH, KOTOPbIE
00pa30BaAJIMCh OT ONMBUICHUS PACTEHUMN, UIMEIOIINX KapJIMKOBBIM pocT
(peueccruBHBIN MPU3HAK ), MBUIBLIONM PACTEHUI HOPMAJIBHOTO pOCTa (JIOMUHAHTHBIN
NpU3HaK)?

OO0mue cBeaeHNA:

MonorubpuiHoe HaCJIeJIOBAHUE MPEJICTABIISIET coboit npumep
HACJICIOBAHUS €MHCTBEHHOTO TMpHU3HAaKa (TeHa), pa3iuyHblie (OPMBI KOTOPOTO
Ha3bIBAIOT aiesiMd. Hampumep, mpu MOHOTHOPHIHOM CKPEIIMBAHUU MEXKTY

JNBYMSl UYUCTBIMU JIMHUSIMU PACTEHUU, TOMO3UIOTHBIX IO COOTBETCTBYIOIIUM
IIPU3HAKaM -- OJJHOT'O C XKENTBIMU CEMEHaMU (JIOMUHAHTHBIN MPU3HAK), & IPYroro
C 3€JIEHBIMM CeMEHAaMM (PELECCUBHBIM NPHU3HAK), MOXXHO OKHJATh, YTO IEPBOE
MOKOJIEHHE OYJET TOJBKO C KEITHIMU CEMEHaMH, MOTOMY YTO aJuiellb KENTHIX
CeMsIH JOMUHUPYET HaJ ajjienblo 3el€HbIX. [Ipu MOHOrMOpUAHOM CKpeUIMBaHUU
CPaBHUBAIOT TOJIbKO OJUH XapaKTepHbIM npusHak. Kak nmpaBuiao, MOHOTHOpHIHOE
CKpEIIMBAaHUE MCIONb3YeTCA JUIsl ONpeNeNieHUuss TOro, KakuM OyJeT BTOpoe
MOKOJICHHWE OT Mapbl pOAUTENIed, TOMO3ZUIOTHBIX MO JOMHHAHTHOMY H
PELECCUBHOMY aJIEJIBI0O COOTBETCTBEHHO. Pe3ysIbTaTOM TAaKOro CKpPEIIMBAHMS B
NEPBOM TMOKOJIEHUU OyJeT eAMHOO0Opa3ue MOJYyYEHHBIX TMOpHUIIOB (BCE MOTOMKH
OyIyT TEeTEepO3UrOTHBIMH). Pe3ynbTatoM  MOHOTHOPHUIHOTO  CKpEIIUBAHUS
reTepO3UTOTHBIX ITOTOMKOB BO BTOpPOM TMOKOJIeHUH Oyaer 75 % BepoOsSTHOCTH


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A7%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BB%D0%B8%D0%BD%D0%B8%D1%8F
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D0%BE%D0%BC%D0%BE%D0%B7%D0%B8%D0%B3%D0%BE%D1%82%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A1%D0%B5%D0%BC%D1%8F_%2528%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0%2529

NPOSIBIICHUS] JIOMUHAHTHOTO deHotuna u 25%-as BEPOATHOCTH MPOSIBICHUS
peleccuBHOrO (peHoTuIa.

JurubpuiHoe CKpelMBaHue - CKPEIIMBAHUE OPraHU3MOB, PA3IUYAIOLINXCS 110
JIByM TlapaM aJbTepHATHUBHBIX MPU3HAKOB, HANpPUMEp, OKpacke IIBETKOB (Oenas
WJIM OKpallleHHas) U popMe ceMsiH (I1aiKasi LI MOPILMHHUCTAS).

Ecau B I[I/IFI/I6pI/II[HOM CKPCIIMBAHWHN PA3HBIC IIapbl AJUICIBbHBIX TCHOB

HaXOOATCA B pPaA3HBIX IIapaX IOMOJOTMYHBIX XPOMOCOM, TO IIapbl IIPU3HAKOB

HACJICAYIOTCSI HE3aBUCHUMO JPYT OT Jpyra (3aKOH HE3aBHCHMOTO HACJICIOBAHHMS
IIPHU3HAKOB).

IHopsaaoK BbINOJIHEHHS PadOThI:
Bapuanr 1

3apaual . Pactenue apabunoncuc ¢ roppupoBaHHBIMH JTUCTHIMHU (ITPU3HAK
PELIECCUBHBIN) U1 HOPMAJIBHBIM POCTOM (IIPU3HAK JOMUHAHTHBIN) CKPEIIUBAIOT C
pacTeHreM, UMEIOLIMM HOpPMaJIbHbIE JIUCThsI, HO KOpOTKuil crebenb. B F1 Bce
pacTeHus ObIITN ¢ OOBIYHBIMU JIUCTHAMU. OTpeeNuTe TEHOTHITHI POAUTEIBCKUX
ocobei.

3agauya 2. Y oBer HOpMalbHas JJIMHA YIIEH — JOMUHAHTHBIN TPU3HAK,
OTCYTCTBHE yIlIel — pEIeCCUBHBIN NPU3HAK, IPOMEKYTOUHAsI opMa — KOPOTKUE
yin. Kakoe moToMCTBO NOJyYHUTCs PU CKPELIMBAHUN FE€TEPO3UTOTHBIX
YKUBOTHBIX U )KUBOTHBIX C HOPMaJIbHBIMH YIIIAMU?

3agauya 3. Pogurenu ogHoro pebenka nmenu rpymisl kposu: I rp. (OO) u I rp.
(AA umu AO). Otenr u maTh apyroro pedenka: Il rp. (AO) u IV rp. (AB). letn
uMenu [ u Il rpynnet kpoBu. OnipeaenuTe, KTO Y€l ChIH.

Bomnpoc. [Touemy o1HU pU3HAKKU HACIEAYIOTCS OT OTIA, a IPyTUe OT MaTtepu?

Borpoc. [Toyemy mipu ckpenuBanuu THOPUAOB MEPBOTO MOKOJICHUS MEXTY CO00M
BO BTOPOM TOKOJICHUU TIOSIBJIIFOTCS MPU3HAKKU HE TOJIBKO UCXOIHBIX (hOPM, HO U
HOBbIE KOMOMHAITUU TTPU3HAKOB?


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A4%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D0%B8
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D0%BE%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%2528%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%2529
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D0%B3%D0%BE_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BF%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%D0%BE%D0%B2
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D0%B3%D0%BE_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BF%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%D0%BE%D0%B2

Bapmuanr 2.

3agaua 1. Ot ckpemmBaHus IBYX COPTOB 3EMJISTHUKH (OJMH U3 HUX UMEET YCBbI, ¥
JPYTOr0 yCOB HET) MOJIy4YEHbI PACTEHUsI, KOTOPbIE UMEIOT YCbl. MOXKHO JIH
BBIBECTHU COPT OE€3yCHhIii?

3agauya 2. Ha onHoit kirymbe, cBOOOAHO mocenaeMoi HaCEKOMBIMU, POCIIU U
KpacHbI€ 1 OEJIOLBETKOBBIE PACTEHUs HOYHOM KpacaBulbl. OT HUX coOpaiin
cemeHa. Kakue 1o okpacke 1BeTa paCT€HUSI MOKHO 0KMJ1aTh Ha OyayIIHUi roJ OT
atux ceMsaH? Kakux pacrenuit 6yner 6onbiie? [Touemy?

3agauya 3. OnpenenuTe BO3MOXHbBIE TPYIIBI KPOBU JETEH, €CIIN y pOAUTENEH
ObLIM nepBas ¥ yeTBepras. CocTaBbTe CXEMY HACIIEIOBAHU.

Bormpoc. [Touemy ocoOu, obnmagaromme JOMUHAHTHBIM TPU3HAKOM, MOT'YT UMETh
pa3HbIe TEHOTHUIIBI, TOT/Ia KaK BCE 0co0U, 001a1af0IHe PEIECCUBHBIM MTPU3HAKOM,
TE€HOTUIIMYECKHU OJIMHAKOBBI?

Bonpoc. B ueM nposiBisieTcst npaBuiio eAMHO00pasus ruOpu10B IEPBOro
nokonenusa? [IpuBeaure npumMepsl.

BOHpOCI)I HTOIrOBOI0 KOHTPOJIA:

[To oxonuanuu paboTel chopmynupyiite BbIB0Oa, OCHOBBIBasICh Ha pe3yJbTaTax
poJieaHHbIX ONbITOB. OPOpMHUTE OTUET O MPOJEIAHHON padoTe.



IIpakTuyeckoe 3anaTue Ne 7
«Onucanue ocodei BUAA M0 MOP(POI0rn4ecKOMY KPUTEPHIO»

Heab: HAy4YUTHCA BBIABIATH MOP(HOJIOTHYECKUE MPU3HAKU KUBOTHBIX, PACTCHHI;
OMPENIEIUTh, MOXKHO JIX 1O MOP(HOIOTHYECKUM MTPU3HAKAM CYJIUTh O
MIPUHA/JIEKHOCTH OPraHU3Ma K OIPEIETICHHOMY BUTY.

OO0opynoBaHMe U MaTepHAJIbI: PUCYHKH, TepOapHbIe 00pa3Iibl.

HN3y4yenue pacreHuil.
1. PaccmoTpuTe npeaioKeHHbIEe 00pa3iibl paCTeHUA, CPAaBHUTE UX.

KNEBEP 1YTOBOW

Trifolivm preterse L.

KNEBEP nonaquﬂ|

Wik,

2. Ha ocHOBaHUM CpaBHEHUS, COCTaBbTE MOP(HOIOTUYECKYIO XapaKTEPUCTUKY
JIBYX PACTEHUH OJJHOTO POJIa, 3aNOJHUTE TAOJIHUILY.



Ipu3Hak 1Jia cpaBHeHU S Oopasen Ne 1 Oo6pazen Ne 2
Bunosoe Bunosoe
Ha3BaHHUe: Ha3BaHHUe:

Pon pacrenus

THuIl KOPHEBOW CUCTEMBI

Crebenb(npeBecHbIH,
TPaBSHUCTBIH, IPSIMOCTOSYUH,
MOJI3YYUH, CTEIOMIMICS U T.I1.)

JIuctes (IpoCTHIe, CIIOXKHBIC)

JKUJIKOBaHUE JINCTHEB

JluctopacnosoxkeHue

[IBeTOK MM COLIBETHE

[1nox, ero Ha3BaHue (COYHBIN WK
CyXOM, OJTHO- WJIH
MHOT'OCEMSIHHBI )

3. UepThl cXOACTBA ABYX BUIOB PACTCHHUM OJHOTO
pona

4. Yeptsl pa3nuuus IByX BUJOB PACTEHUHN OJIHOTO
pona

5. MoXHO 11 Ha OCHOBaHHH MOP(OJIOIrMYECKOr0 KPUTEPUSI CYAUTh O BUIOBOK
IIPUHAJIEKHOCTH PACTEHUI?

Yacrts 2. U3yueHue :KUBOTHBIX.

1. PaccMmoTpuTe pUCYHKH JIBYX KUBOTHBIX Pa3HbIX BUAOB OJHOTO poja.
CpaBHHUTE UX.

2. Ha ocHoBanuu cpaBHEHUS, COCTABLTE MOP(OIOTUIECKYIO XapaKTEPUCTHKY
JIBYX JKUBOTHBIX OJIHOTO POJIa, 3aIOJTHUTE TaOIHILy.

| IIpusHak 1Jis CpaBHEHMS \ Buaosoe \ Buagosoe




Ha3BaHHE: Ha3BaHHE:

PacrnipocTpanenue KuBOTHOTO

Oxkpac Mexa

]_IJ'II/IHa KHUBOTHOI'O

Macca )XKMBOTHOI'O

CtpoeHne KOHEUHOCTEN

Yiom

Twun nmurasus

3asin —pycak. 3asan-0eisK.
1. Yeptsl cxoncTBA ABYX BUAOB KUBOTHBIX OJTHOTO

pona
2. YepTsl pa3nuuus IBYX BUJIOB )KUBOTHBIX OJTHOTO

pona
3. MoHO 11 Ha OCHOBAaHUU MOP(}OIOrHUECKOT0 KPUTEPUS CYyUTh O BUIOBOM

IIPUHA/JIEKHOCTH )KUBOTHBIX?

CnegaiiTe 001UMH BBIBO/J, HA OCHOBE aHAJIM3a CBOei padoThl.

JdonoHuTenbHasgs MHGOPMALMSL.

KueBep mosizyuuii — MHOTOJIETHEE TpaBsSIHUCTOE pacTeHne. KopHeBas cucrema
crepxkHeBast. Cte0enb MoN3yuuil, YKOPEHSIOMIMIICS B y3JiaX, BETBUCTBIN, TOJIbIH,
4acTo MOoJbld. JIMCThs ANMHHOYEpEIIYaThle, TPEXPA3ACIbHBIE, WX JIMCTOYKH
HIMPOKOSIMLIEBUAHBIE, HA BEPXYIIKE BbieMuaTbie. Yepemku Bocxoasmue, 10 30 cm
JuHOM. CouBETHS TOJOBKHM Ma3yUIHbIE, OYTH APOBUIHBIE, PBIXJIBIE, 1O 2 CM B
nornepeyHrke. BeHunk Oenblii Wil po30BaThiid, MO OTHBETaHUHN OyperoT. B 1iBeTke
10 TBIYMHOK, JEBATHh U3 HUX CPOCIIMECS HUTSAMH B TPYOOUKY, OJJHA — CBOOOTHAS.
[Imon — 06006 (MpomONTOBATHIN, IUIOCKHM, COAEPKHT OT TPEX M0 YETHIPEX
MOYKOBHJIHBIX WJIM CEPJLEBUIHBIX CEMSIH CEPO-KEITOrO MM OPAHKEBOTO 1[BETA).
Hauano co3peBanusi ceMsiH — HIOHb — HIOJIb. Pa3MHOXKAETCA KaKk CEMEHAMU, TaK
Y BEr€TaTHUBHO.

KueBep ayrosoii — JByJeTHEE, HO Yallle MHOTOJIETHEE TPABSHUCTOE PACTEHUE,
JIOCTUTAET B BhICOTY 15—55 cm. BerBucthie ctebau npunoanumarommecs. JInctos
TpoiyaThle, C IIUPOKOSHUIECBUIHBIMU MEIKO3yOUaThIMU JOJISIMHU, JIMICTOUKH TIO
KpasiM LEJIbHBIE, C HEKHBIMU PECHUYKAMHU 10 Kpasgm. COLBETHS TOJIOBKHU PHIXJIbIC,
HIAPOBHUJIHBIE, CHAST YAaCTO MOMAPHO W HEPEIKO MPUKPBITHI JABYMS BEPXHUMH
JUCThIMU. BeHUHMK KpacHbIN, m3peaKa Oenblii WM HEOAHOIIBETHBIN; dalliedyka ¢
JecAThI0 Kuiakamu. [1nom —oaHoceMsiHHBINA 000 (stifieBuaHOM (POpPMBI); ceMeHa
TO OKpYTJIbIE, TO YTIOBaThIe, TO JKEITOBATO-KpacHbIe, TO (huoneToBbie. [[BeTET B
utoHe — ceHtsaope. [1monpr co3peBatoT B aBrycre — OKTAOpe. PasmHokaeTcst kak
CEMEHaMHM, TaK U BET€TATUBHO.

HauGonee uzBectHsl B Poccuu 3aiiiibl — Oengk U pycak. 3asi-0eisik: oOUTaeT B
TYHAPOBOM, JIECHOW M YaCTHUYHO JiecocTenHon 30He CeBepHoil EBponbl, Poccun,



Cubupu, Kazaxcrana, 3a0aiikanes, JlanpHero Bocroka. 3asi — pycak: B mpejaenax
Poccun Boautcs mo Bceil EBpomneiickoil yacTu CTpaHbl 10 CEBEPHBIX MOOEPEKUit
Jlagoxxckoro u OHEXKCKOTO 03€p.

3asau-6ensk. /iimna tena 44 — 74 cm. XBOCT B BHJIE MYIIMCTOro OEJI0ro IapHka,
KOHYHUKH yIiel gepHbie. OcTanbHas okpacka OypoBartasi Wi cepast JIETOM U YUCTO-
Oenast 3UMON. Y Oesika Jambl MIUPOKHUE, C TYCTHIM OMYIIEHUEM, YTOOBI MEHBIIIE
MPOBAIMBATECSA B CYrpoObl (Ha Jamax 3WUMOW OTPACTalOT MEXOBBIC <JTBDKH).
Crnenpl MUpOKWE, OKPYIJIbIE, OTIEUYATKU 3aJHUX Jall JHUIIb HEHAMHOTO OOJbIle
MepeIHNX. 3aJIHUE HOTU HAMHOTO JIJTMHHEE MePEIHUX U TIPU JIBUKECHUU BBIHOCSTCSA
naneko Brepen. /nuHa ciema 3aaHeit nansl 12-17 cM, mmpuna 7-12 cMm. Y Oensika
VI KOpOoUe, YeM Y pycaka, XBOCT CHU3Y O€JIbIi, MepCTh MATKas

bensik — pacTUTENbHOSITHOE >KUBOTHOE C YETKO BBIPAKEHHOM CE30HHOCTHIO
nuTaHusi. BeCHOM M JIETOM OH KOPMHUTCS 3€JIEHBIMU YaCTAMU pacTeHui. Mectamu
MOETAaeT XBOIIM M TPUOBI, B YaCTHOCTH, OJICHUHN TPro(deb, KOTOPHIN BHIKAITBIBACT
13 3eMid. bemsak o4eHb MIOAOBUT. 3a JIETO 3aluMXa MPUHOCUT 2—3 TMOMETa U3
3—5, unorma gaxke 11 moromkoB. BecHol M oceHbpio Oeigk nuHseT. Becenuss
JMHbKA HAYMHAETCSl B MapTe U KoHYaeTcs B Mae. JKuByt Oensiku 8—9 jeT, nHoraa
N0KHUBAIOT 10 10, 0OBIYHO € TMOHYT 3HAYUTEIBHO paHblIe. belsak — Ba)KHBIM
OOBEKT MPOMBICIIOBOM OXOThI, 0COOEHHO Ha CEBEpeE.

3aau-pycak. JlimnHa Tena 55 — 74 ¢cM. XBOCT CBEpXY U KOHUMKH YIIEH YEPHBIE.
OcranpHas OKpacka pbDKEBaTO-cepas ¢ YEpHOBATOM psObI0, 3UMOH CBeTiIee,
0coOeHHO Ha Oproxe u Ookax. Jlamel yxke, 4yeMm y Oensika. Y pycakoB JJIMHA clieaa
3aaHel nanbl 14-18 oM, mupuHa 3-7 cM. 3aJlHME HOT'M HAMHOTO JIJTMHHEE MEPETHUX
Y TIPU JIBUKECHUHU BBIHOCSITCS TAJIEKO BOEPE.

B neTHee BpeMs pycak muTaeTcs paCTCeHUSIMU M MOJIOBIMH TTOOEraMu JIEPEBhEB U
KYCTapHHMKOB. YaIlle BCero CheJaeT JIMCThI M CTEOJIM, HO MOXET BBIKAIbIBATh U
kKopHU. OXOTHO MOEJAET OBOIIHbIE U 0axyeBble KYJIbTYpHI. 3asil-pycak: MOMETOB
ObiBaeT 2—3 u naxke 4. Becennwnii nomet u3 1—2 3aifuar, 0ojiee mo3guuii uz 3—4
(o 8). Pycak sBnsieTcsl IIEHHBIM MPOMBICIOBBIM KMBOTHBIM, OOBEKTOM
JHOOUTENBCKON U CHOPTUBHOM OXOTHI.

BriBoa:

1.Kakoii kputepuii Ha3pIBaeTCSI MOPHOIOTHIECKUM?

2.ITo xakuM MOp(OJTOTHYECKUM MPU3HAKAM TTPEITIOKEHHBIE PACTCHUS
OTHOCSIT K Pa3HbIM BUAaM?

3.CKpemuBarOTCs I OHU?
4.Kak 0OBSICHUTH CXOACTBO MEXK/Ty Pa3HBIMHA BUIAMH JIAHHBIX PACTECHUMN?

5. Yto Ttakoe Bua?



IIpakTueckoe 3ansaTue Ne 8
«JTanbl AHTPONMOTreHe3a.

[leas paboThl: chHOpMHpPOBATH 3HAHWS OCHOBHBIX CTaJWA Pa3BUTHS UYETIOBEKA,

HpI/IMeH}ITB yquHe (0] L[BI/I)KYIIII/IX cuiiax IJid O6’I>}ICHCHI/IH aHTponoreHe3a.
3anaHuve N°1

3anonHuTe TaGJ'IVILl,y: OCHOBHbIE CTaaunKN 3BOJTIOLUNUN YEOBEKA.

Ha3BaHune | XpoHonormyeckmn | Mecra OcobeHHocTn | Opyauns | Obpas

Ctaanu BO3pacCT HaXo40K | CTPOEHUA TpYyAa XU3HU




3aganue Ne2
1.JlokaxkuTe, 4TO BCE pachl MPUHAIC)KAT OJJTHOMY BUJlY — UEJIOBEKY Pa3yMHOMY.
2.Kak MOXHO O0BSCHUTh BOSHUKHOBEHHUE YEJIOBEYECKUX pac?

3.Kakumu yepTamMu OTIMYAOTCS YEJIIOBEYECKHUE PACHI?



IIpakTH4yeckoe 3ansitue Ne 9
«CocraBJjieHHe cxeM nepeaayu BellecTB U JHEPIruu Mo HensiM NUTAHUA B
NPUPOAHON IKOCHCTEME U B ArPOLIEHO3€e».

[leb: 3aKpenUTh YMEHUS MPABUILHO ONPEACIISTH MOCIEA0BATEILHOCTh
OpPraHU3MOB B IMUIIEBOH IEIMTH, COCTABIIATh TPOPUIECKYIO CETh, CTPOUTH MTUPAMUIY
ouomacc.

KpaTkue TeopeTuuecKkue CBe/IeHHUs.

Ienu numanus u mpodmuecxue uenu

1.

XoTs 0011ast cxema KpyroBopoTa BEIIECTB CPABHUTENIBHO MIPOCTA, OJHAKO
B €CTECTBEHHBIX YCIIOBHUAX 3TOT MNPOLECC MPUHUMAET OYEHb CIIOXKHBIC
¢opmbl. Hu oauH BuA reTepoTpoHBIX OPraHU3MOB HE CIIOCOOEH cpa3y
pacIIeIssTh BCE MOTPEOIsIeMOe OpraHMYecKOe BELIECTBO PACTEHUN 0
KOHEYHBIX IPOAYKTOB. Kaxkaplii BuA  HMCHOJNB3YeT JIMIIb  YacTb
CoJIeprKalllelicsl B OPraHUYECKOM BEIIECTBE IHEPTUU, JOBOJS €T0 pacnaj 10
onpeeNneHHon ctaaud. Henpuroansle A1 JaHHOTO BUJA, HO ele Oorarbie
SHEPruer OpraHNnYeCKUe OCTATKU UCTIONb3YIOTCA JPYTUMHU OpraHu3MaMH.

Takum 00pa3zoM, KpyroBOpOT BEIIECTB B OMOre€0I[€HO3aX OCYIIECTBISIETCS
IO CJIOKUBLIMMCS B IMPOLECCE HBOJIIOLIUY NMUIIEBbIM, HIH TPOopHYeCKUM

(rped. trophe — mnwuina) HensiM, KOTOpbIE COCTOSIT U3 B3aUMOCBS3aHHBIX
BUJIOB, IIOCJIEIOBATEIIbHO W3BJICKAOIIMX MATEpUalbl W DHEPrUI0 U3
UCXOJHOTO muieBoro cyocrpara. Kaxmgoe 3BeHO Tpodudeckoi Ienu
COCTaBJIEHO OpPTraHU3MaMHM C OJWHAKOBBIM THUIIOM TIMTAHUS, KOTOPHIC
00pa3yloT omnpeIeICHHBIN TPOPUIECKUN YPOBEHb.

Ilepevuit mpogpuueckuii ypoeeHs» 3aHUMAIOT MPOMYLEHTHI, CO3AOLIUE
OpPraHUYECKOE BEIIECTBO U3 MPOCThIX HEOPTaHUUECKUX coequHeHnil. K Hum
OTHOCATCSA 3€JIEHbIE pAacTeHUs W I[MaHOOAKTEpHUM, HUCIOJIb3YIOIIUE ISt
CUHTE3a OPraHUYECKOro BeIEeCTBa COJIHEUHYIO0 sHepruto. HeOonbioi
BKJIaJl B 3Ty MPOJYKIIUIO BHOCST TaK)K€ XEMOCHHTE3UPYIOIIHE OaKTEpUH.
Ha emopom mpoguueckom ypoeHe HAXOMATCS PACTUTEIBHOSIIHBIE
YKUBOTHBIE — KOHCYMEHTHI MepBOro nopsiaka. Ha cymie k HUM OTHOCSITCS
MHOTHE HAaCEKOMBbIC, 3€MHOBOJIHbIE PENTWINU, NTUIBI U MJICKOMUTAIOIIHE.
Tpemuii ypoeensv COCTaBISIIOT TUIOTOSIIHBIE >KMBOTHBIE — KOHCYMEHTHI
BTOPOTO TOpsAKa (XUITHUKUA, HEKpodaru (Tpymoeasl) u mapa3uTsi). Bo
MHOTHX TIMIIEBBIX IEMSAX HMEIOTCS YETBEPTOE U MATOE 3BEHbS
(Tpouueckue ypoBHHU), TPEACTaBICHHbICE CPEAHUMU U KPYIHBIMU
XUIIHUKaMHU, KOTOpbIE MOTYT HCIOJIb30BaTh B THILY >KUBOTHBIX
COOTBETCTBEHHO TPETHETO M YETBEPTOro ypoBHeW. Hampumep: pacteHus—
IPBI3YHBI—IJIMCUIIa—OpPEJ; HEKTap IBETKOB—IIUeIa— MYEJIUHBIA BOJIK



(xumrHas oca)—3emiiepoiika—coBa. Oco0oe MoJIoKEeHHE B MUIIEBOM LEMn
3aHMMaeT ypOBEHb PEIyLEeHTOB (yar. reducens — BO3BpAIIAIONINI), WU
JIECTPYKTOpPOB (7aT. destructivus — pa3pymuTEIbHBIN), TUTAIOMAXCS
OpraHMYEeCKUM BEILECTBOM HCIIOJIb30BAHHON WIJIM OTMEpIIeH OMomacchl U
MOJIBEPralolX €ro MHUHEpalIu3alud, T. €. Pa3j0oKEeHHUI0 Ha COCTABHBIC
Heopranndeckue coeauHeHus (CO;, NHs;wu np.), mpuromnbie ajisi HOBOTO
WCIIOJIB30BaHUS TpoAylneHTaMu. (OCHOBHBIMU PEIyICHTAMH  SBJISIOTCS
OakTepu U rpuObl. OHM ACCUMUIIUPYIOT BEIIECTBO M DHEPTUI0 CO BCEX
TPOPUUECKUX YPOBHEM.

CYI]_IGCTBYIOT JABa OCHOBHBIX THIIA IIMIICBBIX ueneﬁ: HaCT6I/IH_IHBIe u
ACTPUTHBLIC.

. B nacmoéouwnoi mpoguueckoir uyenu (1enb  BbICAAHHS) OCHOBY
COCTaBJISIIOT aBTOTPO(HBIE OPraHU3MbI, 3HAUMUTEIbHAs YacTh MPOIYKIUU
KOTOPBIX  TOTpPEONIAeTCST ~ KOHCYMEHTaMH  Pa3jIMYHBIX  TOPSIKOB,
00pa3yIonux MocaeA0BaTeIIbHBIC 3BCHBS TTUIICBOM IICTIH.

. B oempummneix mpoghuueckux uensx, Hanbojiee pacnpoCTpaHEHHBIX B
jJecax M HEKOTOPBIX BOJHBIX PKOCHCTeMax, OoJiblllasg YacTb PAacCTEHUN HE
MOEMACTCS PACTUTEIBHOSIHBIMU JKUBOTHBIMH, a OTMHUpAeT (yIIaBIIHe
JIepeBbs, TUCTOBOM OMaj U T. 11.) U pasjiaraercs camnpodaraMu (rped. sapros
-THUJION), K KOTOPBIM OTHOCATCA OaKTEPHUH, TPUOBI, HEKOTOPhIE HACEKOMBIE
u np. B pesynpraTte obpasyercs aerput (i1at. detritus — HCTEpTHIN) -
cyOCcTpar, COCTOSIIIMI M3 MEJIKHUX OPraHWYeCKUX YacTUIl M OakTepuil.
JIeTpUT YacTUYHO MHUHEPAIM3YeTCS MHUKPOOPTaHW3MaMH, a YacTHIHO
norjomaercsa aerputodaramu (rpymnma camnpodaron). B BogHBIX cucTemax
K HAM OTHOCATCS YEPBU, JTUIYMHKA HACEKOMBIX, PAaKOOOpa3HbIE, HEKOTOPHIC
pBIOBI, a B Ha3eMHBIX — JOXKJICBBIC YEPBU, HACEKOMBIC W WX JIMYHHKH.
JletputodaraMu MUTAIOTCS MEJKUE XHUIHWKH, KOTOPBIC, B CBOIO OUYepE/b,
noTpeOsitorcs 0osiee KPYNMHBIMUA XUITHBIMH KHBOTHBIMU. TakuM 00pazoM
obpazyercs Tpoduueckas 1erb.

OCHOBHOE OTJIMYHME JETPUTHBIX TPOPUUECKUX IIENEeH OT MacCTOUIIHBIX
3aKJIIOYAETCS B TOM, YTO B JICTPUTHBIX LIETSIX OOJIbIlIas 4acTh CO3JaHHOTO
MPOAYIIEHTAaMHA  OPraHMYeCKOro  BEIIeCTBa IOCTyNaeT B  CHUCTEMY
pPEIyIIEHTOB, a HE KOHCYMEHTOB, KaK A3TO IMPOHCXOJUT B MACTOMIITHBIX
MUILIEBBIX HEensx. B pe3ynbrare 3TOro KpyroBOpPOT BEIIECTB B JIETPUTHBIX
TpodUUECKUX LEMSIX OKa3bIBaeTCs Oojiee MOJHBIM, YTO CIIOCOOCTBYET HX
CTaOMIN3AIINU.

Hapsiny ¢ macTOMIIHBIMU M JACTPUTHBIMU IEMSIMH CYIIECTBYIOT IIETH, HE
BKJTIOYAIOIINE aBTOTPO(PHBIX pacTeHU, HAPUMEpP B OMOIIEHO3aX OOJBIINX
rIyOuH okeaHa u memep. OgHako BO BceX OMOIIEHO3aX IMOJO0OHOTO THUIIA
o0si3aTelIeH MPUTOK SHEPTUHU U3BHE B (hOpME OpraHUYECKUX BEIIECTB.

Opranu3mMbl KaKI0T0 TPOPUIECKOTO YPOBHS (KpOME HEKOTOPHIX
Y3KOCTIEUAIU3UPOBAHHBIX ) MUTAIOTCSI MHOTUMU UJIM XOTS ObI



HECKOJIbBKUMH BUJAMU OPTAaHU3MOB HUKEJEKAIIETO YPOBHS U, B CBOIO
ouepelib, CAYKaT UICTOUHUKOM MUIIH JIs MHOTHX BUAOB 5KMBOTHBIX
nocieAyromux ypoBHer. Hanpumep, 3eMiIepoiKy MUTAIOTCS MHOTUMU
0€Cr03BOHOYHBIMU (YE€PBAMHU, WICHUCTOHOTUMH U IPYTUMU KUBOTHBIMHU), a
caMU CIIyXaT 100bIYel MEJIKUM U CPETHUM XUITHUKAM (PENTHIIHSIM,
MJIEKOMUTAIONIUM U niTuiiaM). KpoMe Toro, MHOTUE KUBOTHBIE UCIIOIB3YIOT
MUIIEBBIE PECYPCHI Pa3HBIX Tpodudeckux ypoBHeW. Hampumep, cmenranaon
MUIIEH NUTAITCs BOPOObU, CUHUIIBI, MEJIBEIU, 00€3bsIHBI U JIp. MHOTHE
3€PHOSIIHBIE NITHUIIBI BBIKAPMJIMBAIOT NITEHIIOB HACEKOMBIMU. B pe3ynbraTe
MUIIEBBIC IIETTH 00Pa3yIOT CIOKHYIO MUIIEBYIO CETh (M MTayTHHY)
OHOreoLeHo3a.

Hupamuoa ouomacc, ynepeuu, uucen

10.Tpodurueckyro CTpYKTypy OOBIYHO H300paKaroT B BUJIC SKOJOTHUYECKUX
nupaMui. Ty rpadudecKyro Mojeib pazpadotan B 1927 r. amepukaHCKUit
30070r Yapae3 OnT1oH. OCHOBaHMEM NTUPAMHUJIBI CITYKUT IEPBBIN
TpouUecKuil ypoBEHb - YPOBEHB MIPOIYIICHTOB, a CICAYIOIINE ITaXKH
UpaMuJibl 00pa30BaHbl MOCIEAYIOMUMHU YPOBHIMHU - KOHCYMEHTaMU
Pa3IMYHBIX TOPSIAKOB. BhicoTa Bcex 0JI0KOB OAMHAKOBA, a IJIMHA
MPONOPLIMOHANIBHA YHCITY, OMOMacce WU YHEPTUH Ha
COOTBETCTBYIOIIEM ypoBHE. PaznuuaroT Tpu criocoba
MMOCTPOEHHUS SKOJIOTHYECKUX IMTUPAMUIL.

/ XMLHLIC HACEKOMbIE

11. IMupamuaa uynces (YUCICHHOCTEN) OTpakKaeT
YUCIICHHOCTh OTJEIBbHBIX OPraHU3MOB Ha KaXJOM YPOBHE.
Hampumep, 4TroObl  MPOKOPMUTH  OJHOTO  BOJIKA,
HEOOXOIMMO TI0 KpaiiHel Mepe HECKOJIbKO 3aMIeB, HA KOTOPHIX OH MOT OBl
OXOTHUTBHCSI; YTOOBI MPOKOPMUTH ITUX 3allIeB, HY>KHO JOBOJBHO OOJIBIIOE
KOJIMYECTBO Pa3zHOOOpa3HbIX pacTeHui. MHorma mupamuabl 4yucesl MOTYT
ObITh OOpalieHHbIMH, WM TMEPEBEPHYTHIMH. ITO

T pasonaHbie HacoKoMbIO
g,

\ )
-
#>

KacaeTcs MUIIEBBIX LIETIEN Jieca, KOrjaa NpoayLeHTaMU TN
CIy’)KaT JI€peBbsl, a MEPBUYHBIMU KOHCYMEHTaMHU - Y~ 2N
HaceKkoMmble. B 3TOM ciydyae ypOBEHb MEPBUYHBIX LG e

KOHCYMEHTOB YHCJICHHO O0rave ypoBHS MPOyIICHTOB
(Ha OgHOM JepeBe KOPMHUTCA OOJIBIIOE KOJIMYECTBO
HaCEKOMBIX).

12.TlupamMmuga OHOMACC - COOTHONIICHHME MacC OPTraHW3MOB  Pa3HBIX
Tpoduueckux ypoBHeH. OOBIYHO B HA3eMHBIX OHMOIICHO3aX OOIas macca
MPOIYIICHTOB OO0JbIEe, YeM KaXKIOTO TOCIEAYIOIIero 3BeHa. B cBoio
ouepesb, 00IIas Macca KOHCYMEHTOB MEPBOTO MOpPsaKa OOJbIe, HEXeTH
KOHCYMEHTOB BTOPOrO TOpsiAKa WU T.Ja. EcCIM OpraHu3Mbl HE CIIMIIKOM
pasnuYaroTCs 1O pa3MepaM, TO Ha Tpaduke OOBIYHO MOTydaeTcs
CTyll€HUaTass MHpamMulia C CYXHMBawWOWIEWcs Bepxywkon. Tak, mid
oOpazoBanus 1 kr roBsiguHbl He00Xx0aUMO 70-90 KT CBEXKEM TpaBhI.




13.B BODHBIX DKOCHCTEMAax MOYKHO TaKXe TIOJYyYUTh OOpaIlleHHYI0, WIIN
IIePEeBEPHYTYIO, THpaMuay OwWomMacc, Korga OwmomMacca IPOAYLICHTOB
OKa3bIBAE€TCS MEHBIICH, HEKEIM KOHCYMEHTOB, a MHOIJA M PEAYLECHTOB.
Hampumep, B OKeaHe TMpHU JOBOJIBHO BBICOKOH IPOJYKTHUBHOCTH
(bUTOTUTAHKTOHA O0IIIas Macca B IAHHBIH MOMEHT €TI0 MOXET OBITh MCHBIIIC,
HEXCIH Y HOTPEOUTCIICH-KOHCYMEHTOB  (KHUTBI, KPYIIHBIC  PBIOBI,
MOJLITIOCKH ).

14 TTupamuasl yucen u OUOMACC OTPAXKAIOT CMAMUKY CUCTEMbI, T. €.
XapaKTepU3ylT KOJUYECTBO WJIM OMOMAcCy OPraHu3MOB B OINPECICHHBIH
MPOMEKYTOK BpeMeHu. OHU He 0T MOJTHONW HH(pOpMaIuu 0 TpohudecKon
CTPYKTYpE D3KOCHUCTEMBI, XOTS IMO3BOJISIIOT pEelIaTh Psifi MPaKTUUYECKUX
3a/1a4, OCOOEHHO CBS3aHHBIX C COXPAHEHHUEM YCTOMYMBOCTH 3KOCHCTEM.
[lupamua dYwWcesl IO3BOJISIET, HANPUMEP, PACCUUTHIBATH JOIYCTHUMYIO
BEJIMUMHY YJIOBa PBIObI WJIM OTCTpEJIa KUBOTHBIX B OXOTHUYMI mepuo; 0e3
MOCJIEACTBUN JIJI1 HOPMAIBHOTO WX BOCITPOU3BEACHUSI.

15. IlmpaMua 3HePrumM OTPAXKAET BEIUYMHY MTOTOKA YHEPTUHU, CKOPOCThH PO
XOXKJIEHUSI MacChl MMUIIY Yepe3 MUILEBYIo 1enb. Ha cTpykTypy OuorieHo3a B
OOJIbIIIEH CTENEHU OKAa3bhIBAET BJIMSIHUE HE KOJUYECTBO (PUKCHUPOBAHHOM
AHEPI'UH, a CKOPOCTh MPOYITUPOBAHUS MHIIIH.

16.YcTraHOBIEHO, YTO MaKCHMajlbHas BEIMYMHA DHEPTUH, INepefaromeics Ha
cineayomuii  TpopuyecKuil ypoBEHb, MOXKET B HEKOTOPBIX CIIydasx
coctaBisITh 30 % OT mpeaplayliero, ¥ 3TO B JydlieM ciiydae. Bo MHOTux
OMoIleHO3aX, MHUILIEBBIX IEMIX BEIMYHMHA MEpPeAaBacMOM SHEPTHH MOXKET
COCTaBJISITh Bcero Juib 1 %.

17.B 1942 r. amepukanckuii sxosior P. Jluameman cdopmyinnpoBall 3aK0H
nupamMuabl JHepruii (3akoH 10 NPOUEHTOB), CONIACHO KOTOPOMY C
OJIHOTO TPO(HUYECKOTO YPOBHS dYepe3 THUILIEBbIE II€MU Ha APYrou
TpoUUEeCKuil ypOBEHb MEpPexoauT B cpeaHeM okosio 10 % mocTymnuBiiei
Ha MpEeAbIIyIUI YPOBEHb SKOJOTUUECKON mupaMubl 3Heprun. OcraibHas
YacTb YHEPTUU TEPSIETCS B BUJIC TEIJIOBOTO U3IYyUYEHHUsI, HA IBXKCHUE U T.I.
Opranusmbl B pe3yibTaTe MPOIECCOB OOMEHa TEPSIOT B KaXXJIOM 3BCHE
nuiieBon nenu okojio 90 % Bcell sHEpPruu, KOTOpas pacxoayeTcsi Ha
NOAACPKAHUE UX KUZHEEATECIIbHOCTH.

18.Ecnu 3as1 cben 10 Kr pacTHTENBHOM MaccChl, TO €ro COOCTBEHHas macca
MOET yBennuuThesa Ha 1 kr. Jlucuua unm Bosk, noegas 1 Kr 3ailuyaTHHBI,
YBEJIMYMBAIOT CBOIO Maccy yxke Tojbko Ha 100 r. ¥V apeBecHBIX pacTeHMi
3Ta J0Js MHOIO HI)KE HM3-3a TOr0, YTO JPEBECHMHA IUIOXO YCBauMBaETCS
opranu3maMu. [l TpaB M  MOPCKUX BOJOpPOCIEW dTa BEJIUYUHA
3HAYUTEIBHO OOJIbIIE, TTOCKOJBKY Y HUX OTCYTCTBYIOT TPYJIHOYCBOSIEMbIC
TkaHd. OJHaKo o00Ias 3aKOHOMEPHOCTh Ipolecca Mepeiayd dSHEpPruu
OCTaeTCs: uepe3 BepxHUe Tpouyeckrue YpoBHH €€ MPOXOAUT 3HAYUTEIHHO
MEHBIIE, YEM YEPE3 HUKHUE.



19.BoTt moyemy 1enu nuTaHusi 0OBIYHO HE MOTYT UMETh Oosiee 3—5 (penko 6)
3BEHBEB, 4 JKOJOTHYECKHE MUPAMHUABl HE MOTYT COCTOSITh M3 OOJBIIIOTO
KOJINYECTBA dTaxe. K KOHEUHOMY 3BEHY MUIIEBOW LEMH TaK ke, Kak U K
BEPXHEMY 3Taxy SKOJIOTMUECKOW MUpaMUJbl, OyIeT MOCTYNaTh TaK Majo
HHEPTHUH, YTO €€ HE XBATHUT B CIIy4ae YBEIUUYCHUS YKCIIa OPTaHU3MOB.

20.0TOMy yTBEpKICHHIO MOXHO HAWTH OOBSICHEHHWE, NPOCICINB, Kyaa
TpPaTUTCS SHEPTrUs MOTPEOJICHHON MHINM: YacTh €€ WIET Ha IMOCTPOCHUE
HOBBIX KIJIETOK, T.€. Ha TPUPOCT, YaCTh SHEPTUU NHINU PACXOIyeTcs Ha
oOecrieueHne HHEPreTHUECKOTO0 OOMeHa WM Ha JAbixaHue. llocKombKy
YCBOSIEMOCTh IHINM HE MOXET ObITh MmojHoH, T.e. 100 %, TO dYacTh
HEYCBOCHHOM MUY B BUJIE YKCKPEMEHTOB YAAISIETCS U3 OPTaHU3Ma.

JKonormyeckas 3agava 1

Kakoe Konu4ecTso
NNGHKTOHa (B Kr)
Heobxoaumo, 4Tobbl
B BOAOEME BbIpOC/a
LLlyKa Maccoit 8 Kr?

PelieHue:

. 3anuck cxembl TpoUYecKoi Lenn;

MpoayueHT ( nnawkToH ) <> KokcyMenT-1( nnotea ) - KoHCymenT-2 ( wyka )
(8 krx10)x 10 8krx10 B kr

Il. MoanKch H3BECTHBIX NO YCNOBMIO 33434 AaHHbIX B CXEMY:

IIl. Nogcyer:
Macca nnankToHa = (8kr x 10) x 10 = 800 kr
Otger: HeoBxoaumo 800 kr NNaHKTOHa, YToBbl BLIPOCNA LLLyKa Maccol 8 kr.

21. YuutsiBasg, 4TO SHEPTHUS,
3aTpadyeHHass  Ha  JbIXaHWe,  HeE
nepeaaeTcs Ha (1 (31 4% 101117078

TpoHIECKUN YpPOBEHb U YXOJIUT U3
DKOCHUCTEMbI,  CTAHOBHUTCS  SICHBIM,
[o4YeEMy KaXKJIbIN MOCJIEAYIOIIUIA
YypOBEeHb Bcerma Oyaer  MEHbIIE
MPEIBITYIIETO.

22. Nmenno MIOATOMY
OoJIpIIIME XMWINHBIC >KUBOTHBIC BCETAa
penku. [1o3ToMy Takke HET XHUIIHHUKOB,
KOTOpBbIC IHTAIMNCh OBl BOJKamMu. B
TakKOM CjIydyae OHH TIPOCTO HE
IIPOKOPMUJIUCEH OBbI, IMMOCKOJBKY BOJIKH
HEMHOTOYHCIICHHBI.

23. Tpoduueckas cTpykTypa
HKOCHUCTEMBI BBIPAXKAETCS B CIIOKHBIX

ITAIIEBLIX CBSI3SIX
JKonoruyeckas 3agava 2 MeKITY
ECAW NPeanoNoMUTb, YTO BONYOHOK ¢ COCTABILIOIIMMU ce
MeCAYHOro Bo3pacra, Umea maccy BUIaMH.
1 Kr, NUTaNCA UCKNIOYUTENBHO DKOJOrHYECKUE
3aiiuamu (cpeaHan macca 2 Kkr), To MHPAMUITBI qmcer,
noAcYUTanTe, KaKoe KONNYecTso 5
3alLeB Cben BOMK ANA AOCTUHEHUA noMacChl W 3SHCPI'HH,
um maccol 8 40 Kr n Kakoe U300paX€HHbIE B BHJIC
" AR AN 8 KONN4ECTBO PacTeHuii (B Kr) cbesn rpauecKnx Mojeneii,
3T 3aiLbl.
Pel.uenue “ BHIPAXKAIOT
. 3aNUCh CXeMbI TPOMYECKOH LenHu: KOJIMYECTBCHHBIC
MpoayueHT ( pacrenua ) —> KoHcymeHT-1( 3aau ) > KoHCyMeHT-2 ( BONK ) COOTHOHICHHA  Pa3HbIX
(39 krx 10) x 10 y 39 krx 10 39 kr 10 Cnoco6y IIUTAHUS
Il. Beiuucnexnune macchbl, HabpaHHOW BONKOM:
Macca, HaBpaHHas BONKOM = 40 Kk — 1 Kr = 39 kr OprannsMoB

Il. MognKce BLIMUCNCHHBLIX U U3BECTHBLIX NO YCnoeuio 3afaYn OaHHbLIX B CXeMy:
. NoacyeT: Macca saiuyes = 39 xr x 10 = 390 kr; kon-eo 3aiues = 390 kr: 2 kr = 195 wT;

macca pacTerwid = (39 krx 10) x 10 = 3900 kr

Orveer: Bonk cwen 195 sanyes, kotopeie ceenu 3900 Kr pacTeHun.



IPOYLIEHTOB, KOHCYMEHTOB U PEIYIIEHTOB.
XOA PABOTHBI

1. Ha ocHOBaHMM IIpaBUJIa SKOJIOTMYECKON MUPAMUABI ONPEAEIUTE, CKOJIBKO
HY)KHO 3€pHa, 4ToObl B JieCy BBIpOC OJuH (uiuH Maccod 3,5 Kr, eciau Ienb
MUTaHUS UMEET BHUJI: 3€PHO 3J1aKOB -> MBIIIIb -> MMOJIEBKA -> XOPEK -> (PUIIHH.

2. Ha ocHOBaHuU TpaBHJia HKOJIOTMYECKON MUpPaMUIBI OMPEACIUTE, CKOJIBKO
OpJIOB MOKET BhIpacTd npu Hamuuuu 100 T 3J1aKOBBIX pPACTEHHM, €CJIM LENb
MIATAHUS UMEET BUJ: 3J1aKU -> KYy3HEUMKH-> JIITYLIKU-> 3MEU-> OPEIL.

3. Bec kaxaoro u3 JBYyX HOBOPOXKACHHBIX JACTEHBIIIEN JIETy4ed MBIIIN
cocraBiigeT 1 . 3a Mecs1 BBIKAPMIIMBAHUS AETEHBIIIEN MOJIOKOM BEC KaXKI0rO W3
Hux npocruraet 4,5 . Kakyto Maccy HaceKOMBIX JOJDKHA MOTPEOUTh camKa 3a 3TO

BpeMs, 4YTOObl BBIKOPMHUTH CBOE€ IIOTOMCTBO. YeMy paBHa Macca pacTEHUH,
COXPaHSIOLIASICS 32 CUET UCTPEOICHUS CAMKON paCTUTENBHOSIHBIX HACEKOMBIX ?

4. Kakue u3 MEepeyrCICHHBIX OpPraHW3MOB JKOCHCTEMBbI OKEaHa OTHOCST K
MPOyIIeHTaM, MEePBUYHBIM KOHCYMEHTaM, BTOPHUYHBIM KOHCYMEHTaM: OaKTepuu
THUEHUS, TPECKa, BOJOPOCIH, aKyjida, CKyMOpHs, IUIAaHKTOH, pPakooOpa3HbIe?
CocraBpTe 1IeTb MUTAaHUA U3 4 WK 5 3BEHBEB.

5. HazoBute opraHu3mbl, KOTOpBIE JODKHBI WJIM MOTJIM OBITh Ha MECTE
MPOMYCKOB B MUIIEBBIX LEMIX:

a) 7 —>? —> nuca —> GakTepuH.

0) Gepesa —> )Kyk-kopoeqg —> ? —> ?.

B) JINCTOBOM OTaJl —> 4epBU —> ? — > KOIIKa —> OaKTepHUH.

T') BOJOPOCIH -> 4epBU —> Kambana -> ?

1) TpaBa -> ? -> JArymka —> 3Mest

6. Onpenenure MpaBUIbHO COCTABIECHHYIO NACTOUIIHYIO LEMb MUTAHUS:

a) COK PO30BOT0 KycTa —> TJIl —> MayK —> HACEKOMOSIHASI NTUIA —>
XUIHAS MTHUIIA.

0) McTOBas MOJACTHIIKA —> JOXKJICBOM YepBh —> 3eMJIepOiiKa —>
TOPHOCTAH.

B) Jieomnapa —> Tra3eib —> TPaBa,;

T') XBOSI COCHBI -> ICTpeO—> 0OJIbIIIasi CHHUIIA —> COCHOBBIN MIETKOMPSI.

7. W3 OpemsioKeHHBIX  KOMIIOHEHTOB  COCTaBbTE  UYETHIPEX3BEHHBIE
NMacTOUIIHYIO U ICTPUTHYIO 1IETU TUTAHUS:

a) [layk, 70 /1€BO1 UepBhb, 3eMJIepOIiKa, HEKTap LIBETOB, IPO3/, TUCTOBAS
MOJCTHIIKA, ACTped, MyXa.

0) MHOroHOXKa, CHHHIIA, COKOJI, )KUBAas JTUCTBA, COMKA, IEPETHOM, TyCEHUIIA,
acTpeo.

8. 3amomHWTE TaONMIy, TMPOAHAIM3UPOBAB PUCYHOK U  OIpPEACIIUB

KOMIIOHEHTBI: IPOIYIIEHThI, KOHCYMEHTHI, pEIYLIEHTBHI.

KommnoHeHTHI 0HOLIeHO03a 1YOpaBbl
[TpoaynieHTHI KoHCcymeHThI PenynienTsl




9. HMcnonb3yss pUCYHKM HA UTPOBOM MOJIE, COCTABHTE MUILEBYIO

Oe1ib, HAYMHAas

MyTh ¢ HUWXKHUX KJIeTOK 1-8. IlepenBuraThcs MOKHO TOJIBKO Jienast «XOJ KOHEM» U
JIBUTAThCSl TOJIBKO BBEPX. Y BAC JIOJHKHO MOJYUYUTHCSI HE MEHEE 4 1eTOoYEeK.
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OTBeTbTE HA BONPOCHI:

1. Kakoe 3HaueHue uisi OpraHn3MOB UMEIOT APYTUE KUBBIE OPTAHU3MBI,
oOuTaromue psaom?

2. HazoBuTe )XMBOTHBIX — oOuTaTenel skocucteMbl. Kakum 00pa3oM OHU CBSI3aHBI
C paCTUTEIBLHBIM MUPOM SKOCUCTEMBI? BO3MOXKHO 1T MX CylllecTBOBaHUE O€3
pacTeHuit?

3. Kakue n3zmMeHenns MOryT BOSHUKHYTh B 9KOCUCTEME, €CIIN 110 KAKUM-TO
IPUYUHAM ITOTMOHYT BOJAOPOCIIM U BBICIIME PACTEHUSA?

4. Kakue opraHu3Mbl CIy>KaT OCHOBOM MHOTHX IIeNel MUTaHUs B TJAaHHOU
3KOCcUCTEME?

5. KakuMm 00pa3oM nposiBiasieTCss IPaBUiIO SKOJIOTUYECKON MUPAMUIbl B JAHHOM
sKocucreme?

6. Kakue CIIIC BUIBI OTHomeHHﬁ, KpOMC ITMIICBLIX, CYHICCTBYIOT B sKOocHcTEMaX?

7. Kakum 006pa3oM 0JuH BU MOXKET 00ecreunBaTh paCpOCTPaHEHUE IPYTOro UK
JIPYTUX BUJIOB?



