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A 4TO HAM NOMOXET CO30ATb @
YBJIEKTEJIbHbIA KBECT MO BUOJIOI'NN?

NMMHUNA YMK «JIUHUA XU3HU» 5 -9 KITACChbI
noAd PEA. B.B. NACE4HHUKA
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BbiOnpaem kenchbl 1 3agaHna ANa KBecTa

gy FEAFER 2PNt R LAk ne  NHPOPMALNOHHBINA

610K

§ 21. MEXAHU3M
XWU3HEHHAA

bIXAHMA.
MKOCTb NErKMx

[MerxaTenrHEIE IBM:eHHA obecmeun-
BaWT BAOXH H BRITOXH, TO €CTE IIO-
nepeMeHHLEIE VBeIHUYeHHA H VMeHE-
meHuA obeéma aérkmx. IlpH Bmoxe
Me:xpéOepHEIe MEIIINLEI, COKPAIIA-
fAck, NOTHHMAKT pédpa, a gHadpar-
Ma OTOOBHTAaeTCH B CTODOHY OpHII-
HOH NOJOCTH, CTAHOBACE MeHee BHI-
nykiaoi. B pesyaprare sToro odneM
TPYAHOH OOMOCTH VBeIHUHBAETCH
(puc. 44). Tak war JaBIeHHe B
TpPYOHOH NOMOCTH HHME aTMocdep-
HOT'O, TO OpPH YVBelIHYeHHH e€ 00k-
kHe. JlapneEHe B HHX HA KaKoil-TO MOMEHT
AKTyal'l n3a U,MFI ATMOC(EepHOTO, H B Julémne 0 AEIXATeILHEIM
o VX H3 OKDY:EADINeHd cpefkl.
3HAHUU AyOOKOro ALRIXAHHA, KpoMe Me:XpeébepHRIX
PaIaTeA TAKMKE MEININE! TYJIOBHINA H ILIe-
MeROr0 mofAca. Briox ofBIMHO DACCHEEH, TO eCThE OH ABIAETCHA CJIe-
CTEMEM IpeKDAIeHHA BIOXA: MeXpEéfepHEle MEININEL paccaabiaioTed,
péfpa oOycHKAKTCH, ZHadparMa Tarmxe paccraldifeTcA H o0BEM TpyI-
HOH TOJ0CTH, A BMecTe ¢ HelH HW JEMKHX yMeHbmiaercd. [aBmeHHe B
JETKEHX CTAHOBHTCA BRINIE ATMOCHEpHOrD, H BOSAVE BRIXOZHT H3 HHX
0 ARXATeNRHEIM OyTAM. [IpH royfokoM BRIZOXe NPOHCKOTHT IOIOJ-
HHTENLHOE COKpAlleHHe Me:XpeéfepHEIX H OpIIIHEIX MEIIIN, H 00BEM
TaeT.
¥V JKeHIIHH H MyXXYHH HeCKOILKO pasiiH-
THII ALIXAHHA, TO eCTh OHH JLIIAT IJIaB-
HEIM 00pasoM 3a CUET COoKpa-
ImeHHA AUA(parMel, a v HeH-
OIHH TIpyaZHOI, TO ecTE OHH
OEIIIAT 34 CUYET COKpAIleHHA
MeHpEJepHEIX MBI,
/KuzHenHan EMKoOCTE JEr-
kHX. Eenm uenoper cgenaer
MAKCHMAJIBHO BOIMOMHHRIH
BAOX, & 3aTeM H30 BCEX CHI
BEIAOXHET BO3AYX, TOo 00LEM
3TOTC BREIOOXHYTOMO BOZAYXA
COCTABHT EHSHEHHVID EMEOCTE
aérkux (JKEJ). Cpenmee sma-

1. Yem OTNW4AIDTCA ApiXaTentHule
LOBMXEHWA ¥ 3EMHOBOOHEI (nA-
MYLUKM) OT OEMM¥EHWA Y MNEKo-
NATAIDWMY HUBOTHRIX? Yem 310
OBbLACHRETCA?

2. KaKk OCyLWecTBNAETCA TPaHCNopT

ra3oe KpOBLID? Kakue hopmMeH-

Hble 3NeMeHTLl OTBEYAIDOT 3a 3TOT

npowecc?

Unntoctpauum

Puc. 44, MexaHuiMbl BOOX3 M Bblgoxa
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cocrasaser 3500 eM® B CHILHO SABHCHT OT BOZpacTa, Mo-
na, TDEHHPOBAHHOCTH UenoBera. OT poMIeHHA 40 BEPOCIEHHA OTOT MIO-
KasaTelb yBelHUHBaeTcA NPHMepHO B 45 pas W MOKeT IOCTHTATh ¥
TPeHHPOBAHHOTO uenokera Gomee 5000 cm”.
TazoodMeH B NErKHX M THAHIX _APYTrHX OpPraHos. Ilpn E;Lﬂxe JETKHE
SANOJHAKTCA BOZAYXOM, KOTODHH B OCHOBHOM COJEQR:E -
VIIeKHCJIRIH Tas, A30T H Oapel BoA (Tada. 1).

Cocras BILIKAeMOND, BRIJMXAeMOTD H AJBESOIAPHOND BOSIYX

Tasel, BXOnAmHe B COCTAE BO3AyXa, %
Boanyx
Kncaopog ¥rnerncanri ras | AS0T H Daphl BOJEL
Bamixaemuii 20,94 0,03 79,03
Briarixaemulil 16,30 4,00 79,70
ANhBEONIADHBIH 14,20 5,20 80,60

B anerpeonaX KHCIOPOJ NepPeXOoHT HI AJBBEONAPHOTO BO3AYXa
B KPOBE, 8 YIJIEKHCARH ras — H3 KDPOBH B ANEBEONHADHEIH BOBIYVX
(puc. 45). DTo nponcxoguT GIATONAPA TOMY, YT0 KDPOEE, NOCTYIAKINAA
E JETKHe [0 COCYIAM MATOTO KPYTra KPOBOOOpAIIeHHA HE NPABOTO JHE-
JYIOUKA CEPAIA, COTEePIHT MHOIO YIVIEKHCIoro raza. B JErkmx yrie-
KHC/IEIH TA3 NepeXofHT H3 KPOBEHOCHELX COCYIOB B AJMEBeOJIEl H BEIIEL-
XAeTCH B OKDYHAKIYI cpeny. KHcaopon H3 BOSIYXA, BATOTHAWINETO
ATLBEOTH NPH BROXE, HAOGODOT, MEPEXOINT B KPOBL, HAXOIAIVIOCH B
KATHIIAPAX MATOTO KPyra. B KPOBH KHCIOPOJ CBASEIBAETCH TeMOTJIO-
OHHOM BSDHUTPONHTOE, H KPOBE, CTABINAA TeNepk: ApPT
VCTPEMIASTCA 0 COCYIAM K Cepiuy.

AnbBEONG NEMKNX Opraus

Puc. 45. TaaoobmeH
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[JononHuTeNbHbI
matepuan ana

B TraHAX Apyrux opraHoB HaGnmojaeTca olp
MeXKJIeTOYHOH KHIKOCTH H B KIeTKaX KHeJI0poIa
e, YeM B KPOBH, OPHHOCHMOHR IO cOCYIAM OOJIBII yl'nyﬁneHHorO
pAIeHHA U3 JeBOTO HelyIoura cepana. ['emoraobn
KOTOPEIH BEIXOJHT B TKAHEBYIO HHUIKOCTE, OKDYIHA M3yl-IEHMf|
KAMHINAPLI, & BATEM NONATAST B KISTKH. B Kie
NOAL3VETCH AIf OKHCIEHHA OPraHHUecKHX COeJHWHeHHIH, UTo IpPHBOIHT
K OCEOO0XISHHID SHEDIHH W 06paB0BAHHWID OCHOBHOTO KOHEUHOTD TPO-
IVETA paclOaja OpPraHHYecKHX COeJIHHEeHHH — YIJIeKHC/I0TO TAZ4.
JHEPIHA HCOOALIVEeTCH KISTHAMH IIf HNPOIeccOoB HHIHEIeATeIEHOC
TH, & BOT YTJIEKHCIEIH ras Heo0XoIHMO NOCTOAHHO YIANATE. IlosTomy
OH OePeXOQHT HE KISTOK CHAYANA B MEXKISTOUHYH HHIKOCTL, A 38-
TeM Uepes OJHOCIAOHHEIE CTeHKH KANHIIAPOE NONAIAET E KPOBb. B
KPOBEH YACTE YIJAEKHCJIOTO TaZa CBASLIBAETCA TeMoO

DPACTBODHETCH B TAadMe KpoBH. C TOKOM KDOBH ¥ PerlpO,quTVIBHble

CTHraeT NpaBore OpefcepAHnd, a 3aTeM OPaBOTO el
JETOUYHEIM APTepPHAM NepeHOCHTCH B JETKHe, e H BOHpOCbI
TaHH3MA.

Yem Gonkine @HIAUecCKAd H YMCTBEHHAA HATDY3KA HA OPraHHEM,
TeM OOIBIIE eMy HYHE JIOpona IIA e€ mo-
ayueHnA. [TosToMy op OBpeMeHHO YBelH-
YHEBAETCH YacTOoTa H ydaljaeTcd PHTM

cepruedneHEni B 00LE 3 CepAma B KDYrH
KpoBoOOpaIeHHA.

NabopatopHan

Hamepenne oOXBaTAa TPyIHOH HIeTKH B COCTOAHHH EI0OXA H
BRITOXA

1. C moMoImElD CAHTHMETPOEOH NeHThl HEMEDETE OKPYHHOCTE TPYA-
HOH KJIeTKH. /1A 3Toro HCORITYeMBIH NDOTJHHMAET DYKH, DECIe-
PHMEHTATOD HAKJIAIEIEAST JIEHTY TAK, UTOORI OHA NPOXOLHIA IO
HHXHHM yriasm jgonarok. Cloepenn NeHTa JOJI3KHA NPOXOIHTE IO
CpeIHEeTPYIWHHOH TOUKe M NJIOTHO IOPHJIETATE K Tely. SaTeM
HCOEITYEMEIH omycKAeT DPYEH. OEDYIHHOCTE TPYIH HEMepHeTCcH
E TpEX (asax: Bo BpeMA 0ORIYHOIO CHOKCOHHOIO ILIXAHHA (B Ia-
¥3e), IPH MAKCHMAILHOM BIOXEe W MAKCHMATLRHOM BRITOXE.
OnpenendTe pasHOCTE MeXIY BeJIHUHHAMH OEPVMHHOCTH I'DYIH

HA BEIOOXE H BIOXE. OTO H ecTh 3KCKYVDPCH
MpobnemHusbie

IMoayueHHEIH pe3yILTAT SATHITHTE.
BONpPOCHI U 3a4aHUA

b

BelnuHHA 3KCKYPCHH TPYAHOH KJIETKH ¥
mofeit ofRIYHO JTeMHT B WHTEPBATE oT 6

JBIXAHHE

o LT T W=

Jérounksle 00BEMEI. B COOKOHHOM COCTOAHHH YeTI0BeK BIRIXAST H
BEIIEXaeT oxoao 500 cu® BOZOYXA — deixameasHuolil obsém. Ero mom-
HO HSMEPHTE ¢ DOMOIILH CHEHATBHONO OpPHOODA — cRUPOMEMDA.

IMocae conoRoHHOTO BAOXA MOMHO JOTONHHTETRHO BIOXHYTH I8
npumepHe 1500 cn® BOZOYXA, A4 [OCHe COOKOHHOTD BEIDOXA MOMHO
BEIOXHYTE emé 1500 cm® Boagyxa. DTo TAK HASHIBAEMEIE Pe3EDEHBLE
ofséMbl COOTBETCTEEHHO BIOXA H BRIIoXa. Takum obpaszoM, HKHIHEH-
HAA EMKOCTE JETKHX CHIAJLEIBASTCH HE BHAUSHHII TPEX OCHOBHEIX IO-
Kagarelei: JHXATEILHOTD 00LEMA H DezePBHEX 00LEMOE BIOXA H BEI-

Joxa — H cocTaBifeT nmpuEMepHo 3500 cm®. OgHaro JasRe Iocle ca-
MOT'0 I'IYOOKOTO BRIJOXA B JErKHX ocTadreda okodo 1000 cu” Bosgyxa,
HeOOXOIHMOT0 AJA TOro, UTOORI ANBBEONILI He CHAJATHCHE, — OCHMd-
MOoyHbLl ofFfaéM.
Ofman HurxarensHsiil + Peaeps + Peaeps OcTaTouHRI|
EMEOCTE 0O BEM BRIJIOXA BAOXA OO EEM
mérmmx || 0,5 m 1,0—1,56n 1,5—25x|"
KaKOE MEXEHHMIM OblXaTeNbHbX OEM¥EHMA, 0 Hbixa-
OBecnesMEaIoILMY ¥ YEeNoBeka BAOX W BbIOOX? TenbHblIE

YTD Takoe #M3IHEHHAR EMKOCTE NEMKKE M OT Yero oHa
I3BMCAT?
CxapakTepuiyiTe oCoBeHHOCTW TpaHCNopTa ras
KPOBEHOCHOW CHCTEMOW K3K BaMHedlWwero 3Tana g

JBHMXEHNE: BAOX

3apaHue

FELEL noBbilLeHHOU
KaKk WM3IMEHRASTCA COCTAE BOLIX3EMOrD W BhigbXae

ro Bozfyxa’ C/ZNIOXKHOCTU
Kak npowciogut razocbmeH B NETKMX W B APy

opraHax?

Ha ocHoBaHWKM aHanu3a W oboblieHunA Hmem-w
WMXCA Y BaC 3HIHWW YCTAHOBWTE B3AWMMOCEA3L KPO-
BEHOCHOW M [bIXaTenbHOW CUMOTEM YenosBeka. OTob-
pazuTe 3Ty B3aWMOCBAIL B BMAS KapTel MOHATHM.
OBcyauTe CBOW BapWaHTEI B KNACCe.

[ 000 T 58 TlouemMy B BRIARIXaeMOM BO3IyXe 00JbIIe KHCIOPOZA H

MEHBIIE YIISKHCIOTO TAZA, UeM B AJBBEOISDHOM BO3-
Iyxe?
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YCTaHOBWTE NPUYMHHO-CNEOCTEEHHLIE
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dononHutenbHbLIK MaTepuan B pexxume TpeHaxépa

(BcnnbiBarowasa noackaska nomoraet BnoK MHTepPaKTUBHbIX
onpeaenuTb Ha3Ha4YeHue KHOMoK) TEeCTOBbIX 3afaHNUN
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KBecT «butBa 3a oyayuwee!»

1 3aganue B Al «CpaBHUTE NpeanoXeHHble ABNEHUA U
NOCTPOUTE NPUYNHHO-CIIEACTBEHHbLIE CBA3N»

2. 3agaHne Ne 4 B paboyein TeTpagu

3agaHue Ha c. 96 «Onpegenute 3KCKYypPCUto rpyaHou
KITETKM BCEX YYACTHUKOB rpynnbIi»

3agaHue Ha c. 97 «CocTaBbTe MeHTasIbHYI0 KapTy
(KapTy MOHATUN)».

icnonb3ya KapTy NOHATUN NOArOTOBLTE CTEHOAOBYHO
npes3eHTauumio Ha Temy: «l1yTb MOMeKynbl KUCNnopoaa K
MO3ry YyenoBeka»

N



-
Keect «<butBa 3a byayuiee!»

[lpouecc

1. Npngymante Ha3BaHWe KoMaHObl U
3anuinTe Ha MapLUpyTHOM NnUCTe.

2. BHMmMarTenbHO n3yymnte 3agaHus.
3. Pacnpegenunte ponu B KOMaHAe.

4. NponanTte nocrnegoBaTeflbHO BCE YPOBHMN.



-
KBecT «butBa 3a oyayuwee!» ¢
[lpouecc

5. Nocne Kaxgoro ypoBHSA NONy4YnTE
noacKasky Ans BbIMNONHEHUS
cneayroLlero 3agaHus.

6. Ha kaxgom atane 3a npaBuIbHO
BbINOJTHEHHbIE 3aJaHuns1, cobmnpanTe
MOJIEKYIbI KNcrnopoaa.

/. OcbopmnanTe pesyneratbl padboThbl B

(i‘BaﬁM MaELIJExTHaM J'II/IET%.
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KBecTt «<butBa 3a oyayuiee!»

[lpouecc

8. INpeacraBbTe pesynbTaThl PaboThl
CBOMM OJHOKMaCCHMUKaM B BUAE YCTHOIO
COOOLLIEHNSA C ONOPOUN Ha KapTy NOHATUMN.

9. lNocne 3awunTbl paboT npoBeanTe
nHaOnBMAOyanbHy0 pedneKkcuto (OTBETLTE
Ha BOMPOCHLI BLIXOAHOW aHKETbI, OLIeHUB
CBOIO paboTty 1 paboTy BCceun rpynnol).



RBeCT «EMTBa 3a gy.qyu.l,ee'. »

Kputepumn oueHKuU:

‘" [paBunbHO BbINOMHEHO NHTEPAKTUBHOE 3adaHue B JAl1. 13 @

7 [NpaBunbHO peLleHa 3agadya, UMEETCS PeLLIEHNE U OTBET B
MapLUPYTHOM NUCTE.

<1 3anucaHbl NOKa3aHUs NO KaXXAoMYy yYaCTHUKY rpynnbl U
BbIBObl B MApPLUPYTHOM fUCTE. 1-3

NOHATUN) n3obpaxeHa MeHTanbHada KapTa B MapLUPyTHOM

nucre.

~ [lpaBunbHO npencrtaBneH MyTb MOSEKYnbl KUCropoga wu3 @
BO34yXa K MO3ry 4YernoBeka. 1-3

2= Kpaco4Ho 1 cogepaTtenbHo (oTpaXxeHa B3anMOCBSA3b
110

[dononHutenbHble OOHYCbl (CMSIOMEHHOCTL B paboTte
KOMaHbl, AUCUUNNMHA B KOMaH4e, ydYacTtme BCex 4rfeHoB 1-5
KOMaHbl)

N
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KBecT «butBa 3a oyayuwee!»

YpoBeHb 1 CpaBHUTE NpennoXxeHHble ABMIEHUA U
NOCTpONTE NPUYNHHO-CIIEeACTBEHHbIE CBA3U

@ Bvonorus. 8 knacc (noa peaakuven B.B. MaceyHuka)

/ Mopackaska

§ 20-23. [ibixaHue 1 ero aHa4eHue
3apaHue BbINONHAETCS v
CTAaHOBUTE NPUYNHHO-CNEACTBEHHbIE CBA3MN
3a KOMMbIOTEPOM o .
yuunTens nepe hil CpaBHUTE MpeanoXeHHble SBNEeHUA W MOCTPOIATE MPUYUHHO-CNEACTBEeHHble cBA3u. OBcyauTe CBOW OTBEThI '
. B Knacce.
BbINMOJIHEHUNE 3a4aHUA
HeobxoaMmo npovnTaTb G = —ﬁ—@—&—&—@—ﬁr ~
[excriiapa rpa(ba HAC. MepBsoe aBnenue: rpyaHas
94 po n. )KnsHeHHas :J;i;';ap“aegucj’ﬁg:zsg:pe”“ Kakoe 13 aTux sasneHuii (nep-
! BOE UK BTOPOE) cneayet
\\eM Hetetrls st A B e DIOXE CKNMACTES cuuTaTh npuﬂuu)oﬁ, a K);Koe
Cgé*ropoe S e U3 HUX — cneacTeuem? Moye-
: 2
TO BXOAMT B NErkue, TO BbIXO- My«
OUT U3 NETKUX.
,_”.‘._“.".__B___'T‘._‘?‘gjt S
4 8o el
Kakoe 13 atux senexuit (nep-
BOE UNW BTOPOE) Cneayer
CYMTATH NPUYMHONA, a Kakoe
13 Hux — cneactavem? Moye-
My?
q - MNepeoe saneHne — npuyn-
L Q 9 ) | Ha, eTopoe cneacraue. Ua-

MEHEeHWe pa3Mepos rpya-
HOW KNeTKu ABNKeTCA Npu=-
YUHON U3MEHeHUA naene-
HUA B NErKUX, NO3TOMY BO3-
AyX U3 OKpYXaloLei cpeabt
W YCTPEMNACTCH B HUX.

/' JononHuTtensHsle ‘F' ‘ S I
- matepuansi e e e
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YpoBeHb 2 OnpeAaennTte 3KCKYpPCUIO rPYAHOUN KINETKU

BCeX Y4HaCTHUKOB rpynnbl

Hamepenne oDXBaTa IpyIHOH KJISTHKH B COCTOAHHH BIOXA M
BLITOXA

1. C noMOIED CAHTHMETPOBOH JeHTEl H3MepLTe OKPYVHHOCTE IPYI-
HOH KIeTKH. [IIf 3TOro HCORITVEMEIH IOTHHMAET PYEH, 3KCIe-
PHMEHTATOP HAKIAIRIBAET JIEHTY TAK, YTOORI OHA NPOXOIHIA IO
HHXHHM yIJaaMm Jonatok. Coepegn JeHTa J0JMHA DPOXOIHTE OO
CpeIHEerpyIHHHOH TOUKe H IJIOTHO NPHIETraTE K Tely. SaTeM
HCOEITYEMEIH oOVcKaeT PVEH. OKDYEHOCTE I'DYAH HMepAeTcH
B TpEX (hazax: Bo BpeMH OOBIUHOIO CHOKOHHOIO ARIXAHMA (B IA-

y3e), IpH MAKCHMAJILHOM BIOXe H MAKCHMAIBHOM BRIITOXE.
2. OnpenenuTe paASHOCTE MeXIY BeIHUHHAMH OEDPYVHHOCTH I'DYIH
"0Xe H BAOXe. JTO H eCTh 3KCKVPCHHA IPYIHOH KIETHKH.

Moackaska [HEIH pe3yILTAT ZAMHIIHTE.

Bernte Ha c. 96 yqe6Hv|Ka, TaM €CTb g EH'CHFP'CHH I'P'].F,I[Hﬂ'i'i EJeTEH }1‘ MOJIOMEIX E,EI;GPDBL]I

VIHCTPYKLNA K BBIMOMHERMIO ORIUHO JTeXHT B HHTepBaie oT 6 mo 9 cm.
nabopaTtopHon paboTkl. He

3abbiBanTe 0 ponsax. Y Bac B
KoMaHe akcnepumeHTtatop. He
TepsanTe AparoLeHHOro BpEMEHM.
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OnpenemaTe

YpoBeHb 3
PewuTte 3anadv

o0 Ul ofREM BOZAVXA, KOTOPEIH HAXOIHTCA B JIET-

KHX Ye/I0BeKa, eCcH MHIHeHHAA EMHKOCTE ero JErEHX pasHa 3800 cm”,

A OCTATOYHEIH BO3AVX saHHMaeT odbéMm 1300 cm”.

/ NMoackaska \

MpouunTanTe TekcT naparpada
Ha c. 94-95 >KnsHeHHad
€MKOCTb Nerkux n Ha c. 97 B
pybpuke «Mos nabopatopusi»
(BblgeneH useTom). YTobbl HE
noTepsaTb MONeKyrnbl
Kucnopopga, He 3abyaste
3anucaTtb peLleHne 1 OTBET B
MapLUPYTHbIA IMCTO

P S F NS R ATE NPy S g R
JBIXAHIAE

Jérounsie oobémMel. B cookoBHHOM COCTOAHHH YeJ0BEK BILIXAET H
BRIAEIXaeT oxoao 500 cm® BOZAYXA — JeixameabHslil o0sém. ETo Mox-
HO H3MEPHTE ¢ HOMOIIELI CIEHATLHOTO npufopa — crupoMempd.

ITocae EH{]HDHHGP{] BIOXA MOXKHO AONONHHTEILHO BIOXHYTE engé
npaMepro 1500 cn® BO3JyXa, a IocJe CIOKOHHOIO BEIIOXA MOXHO
BEIJOXHEYTEH emé 1500 em® Boagyxa. BTo Tak HASLIBAEMEIE PE3EPEHbLE
offséMbl COOTBETCTBEHHO BIOXA H BeIgoxa. Takum ofpazoM, KHIHEH-
HAfA EMKOCTL JETKHX CKIAJEIBAETCH H3 3HAYEHHH TPEX OCHOBHEIX IIO-
KasaTelell: JLXaTelbHOrD 06hEMA H pEEEpBHI:.]I 0fLEMOE BIOXA H BRI-
AoXa — H COCTABIAET IMPHMEPHO 3500 cv®. OgHarO Daxce IMOCIe ca-
MOTO TJIyGOKOTO BEIZOXA B JETKHX ocTaérca okoxo 1000 ca® Bosayxa,
HeoOXO0QHMOr0 JJIA TOre, YToORl ANBEBEONEl He CHAJATHCL, — OCMd-
moyMbill offaEM.

Ooman HNerxaTentHE#H + Peaepn + Peaepn OcTaToUHEIH
EMEOCTE DO REM BRIOX A BIOXA obBEM
JETKHX 0,5 n 1,0—1.5 1 1,56—2.5n
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YpoBeHb 4
CocTtaBbTe MeHTanbHYI KapTy (KapTy MOHATUMN)

NMopcka3ska

Hapo Bkniountbca! BcnomMHUTE, YTO Bbl UICKYCCTBEHHBIN
nHTennekT! Bac xaeT 3aganue Ha c. 97. Bam nomoxeTt
TeKCT y4yebHuka Ha c. 95 «a3006MeH B NErKNx un

|

TKaHSX OpYrMx opraHoB» MU namsaTka Ha c. 29
K2KOB MEXIHM3IM ObXaTENLHLE OBM¥EEHMEA, 0
obecneyMBaIoWMY Y YENOBEKa BOOX W BBIOON?

UTo TaKDe #MMWIHEHHAR EMKODCTE NEMKMX W OT 48ro oHa
23BNCAT?

OxapakTepu3yATe 0CODEHHOCTH TPaHCNOPTa rasoe
KPOBEHOCHOW CWCTEMOW K3k BaXHeWLIErs 3Tana Akl
%AHWA.

F.3K M3IMEHAESTCR COCTAE BOLXIEMOND M BbiObIX3eMO-
ro BO3Oyxa?
KaK nponoiogur L3
OpTa e

¥ Ha ocHOBaHMM aHanMia M oBOBLIEHWMA WMEID-
WMXCH Y BaC 3HAHWA YCTAHOBWTE BIZWMMOCEA3L KpO-
BEHOCHOM WM OkIXaTensHOR cucTem denoeeka. OTob-
pazWTe 3Ty BIAWMOCEA3IbL B BUAE KApThl NOHATHNA.
OBCyQuTe CBOW BapWaHTHl B KNAcCe.

Iyxe?

- LW e P WM G P TR LW e e
OBLMIA OB30P OFFAHM3IMA YETOBEKA
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3K MOCTPOWTL MEHTaNbLHYID KapTy (KapTy NMOHATHRA)
MeHTansHaA KapTa (KapTa NoHATMA, WHTENNexT-kapTa, Mind Maps w gp.) —

L TeXHONOMMA paboTel © WHOOpMaUWEeR, YOOOHBIA WHCTPYMEHT [ONA

oToCpaxeHnA MNpouscca MelWneHMA. [omoraeT pewdTs npobnemy

3aN0OMWHEHWA, YCBOSHWA M NMOTWHeCcKoro CTRYKTY pWPOBaHWA WMHEOpPMALWMKM B

nioGoA 0Bnactk 3HaHWA, oTobpaxaeT npouecc obLWErD CUCTEMHOMD MbILLNEHKA.

MeHTaneHaA kapTa npegcraenseT cobol ocobyw cxemy. Ha HeR 3amedaTneHs

CNoBa, 330344 M WHLIE NOHATMA, KOTOpLIE CBAZaHLI BETEAMM, OTXOOALLMMWA OT

LIEHTPANEHOMD NOHATHA (MNW BETKW).

Ona Toro 4To0bl NOCTPOMTE MEHTANEHYKD KApTy, WCNONLIYATE CNEOyolMiA

anropuTM.

1. Onpepennre KNIDYSBLIE NOHATHMA NOMYYEHHOW WHDOPMALKMKM, HaNpUMEp TeKCTa
WNK erg gparMmeHTa.

2. Brlgenute CpenM KMOHEELIX NOHATWIA OCHOBOMONarawes (rMagHoS] NOHATME
(MBICTB, MOS0, 3anaqy).

3. OT OCHOBHOrMO NMOHATAA NOCTPOWTE €BETEME, NMOKAILIBAMOLWMWE 330344, MIOEM,
MPOLUSCCHl, OTOENEHEIE MEICAWM MM LWark, HeoOXOOWMEIE ONA pPeanu3auuu
3ITOMD MOHATAA.

4, Kaxpnoe OTBETEMEHHOS OT OCHOBHOMO MOHATME AENMTE elE Ha HeCKonkKo
BETEEW B 33BMCHMMOCTA OT MMEIOLLSACA WHDOPMALMA.

5. Mopxooute K Npoueccy TEOpHeckr. OqopMNAIATE KapTy, MCNONb3yA paznvyHble
PUrypel M LEST3, K3pTWHEM W OpYTWe 3NemeHTel, OCHOBLIBAACE Ha CBOMX
ACCOLMALMAN.

(S U S8 TlouemMy B BRIABIXAEMOM BO3AyXe 0oJbIe KHCI0OpoAa H
MeHBIIe YIIeKHCIO0ro rasa, 4YeM B ANLBEOJISPHOM BOS-
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YpoBeHb 5
3apgaHue Ha c. 97 3awunTta CTeHA4OBOMU Npe3eHTauumn Ha
Temy: «[lyTb MOnekynbl KUCNOpOAa K MO3ry YyenoBeKa»

Ypa! ®nHnu!

Bam ocTtanocb goHecTu BCe
MOJIeKynbl KUucnopoaa oo
Mo3ra n YyenoBe4yecTBO OyaeTt
cnaceHo.

MNMepepn BbICTYNMIEHUEM,
nopeneTUpymnTte 3awumTty
npoeKTa nepen y4acTHUKamMu
KOMaHAbI.
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 «CeKpeTHble maTepuanbi»

- L N R P G PN LW N W
Crpoeqme u mHoroobpasue rpubos
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Mos naGopartopus

enb3a cobupate rpubel BONW3M 3BTOMOOWIBHLIX A0POT, XUMUHECKUX U ApYTMX
DOMBILLNEHHBIX NPEANPURTRA, 3arpRIHFIOLMX BPEOHBIMKU BELIECTBAMM OKpYXa-
oulylo cpeay. MnofoBkie Tena rpubOB HaKanNNMBAKOT 3TW BeLIECTBa.

Oco0eHHOCTH CTPOEHHS MYKOpa H JIpOomEei

1. BapaHee yBIaXXKHHTe KycoK Oejoro xie0a, IIOMeCTHTe ero B
cTakaH, HakpoiiTe OymMaroil M BEIJIepKHTe B TEIJIOM MecTe He-
CKOJILKO JHeil, IOKa HA HEM He DA30BLETCH IJIECEHb.
IIpenapoBalbHOH W0 CHH-
MHTE HEMHOIO I'PHOHHIIEI My-
KOpa ¢ IIOBePXHOCTH XJeba,
IIOMeCTHTe B KAILTI0 BOABI Ha
IpeIMETHOM CTeKlIe H Ha-
KpOiiTe NOKPOBHEIM CTEKJIBIII-
koM. PaccMorprTe Ipenapar ¢
MOMOIILI0 MHKDOCKONA IpH
MajJioM u OOJBIIOM yBeIuue-
HuH. CpaBHHTe YBHIEHHOE C
pucyEkoM 28, 6. Haiigure
TPHOHHIY M IJIOZOBOE TEJO CO
CIopaMu.

3apucyiite crpoeHHe rpuba
MyKOpa H HOAIHIINTe Has3Ba-
HHA er0 OCHOBHEIX 4YacTeil.
PazseguTe B TEIIOI Boe He-
GOIBIIOH KYyCOUeK APOKIKeH.
HabepuTe B OHIIETKY M HaHe-
CHTe Ha HpeAMeTHOe CTeKJIO
1—2 xanim BOABI ¢ KJETKaMH Aposikeil. HakpoiiTe MOKPOBHEIM
CTEKJEIIIKOM H DACCMOTDHTE IpenapaT ¢ HOMOIILI0 MHKPOCKOIIA
IpH MajloM H 6oabIIoM yBeanueHHH. CpaBHHTe YBHJAEHHOE C DH-
cyHEKOoM 29. HaiinuTe oTAeNBHEIE KJIETKH APOXKIKeH, HA X IOBepX-
HOCTH PACCMOTPHTE BHIPOCTHI — IOUYKH.

5. 3apucyiiTe KIETKY APO’KeH W NMOANHIINTe HA3BAHUA €€ OCHOBHEIX
yacTeii.

6. Ha ocHOBe NIPOBeJEHHEIX HCCIAeOBaHMH cHOPMYTHDPYHTE BEIBOAHL.

AT

Puc. 28. MnecHeBole rpubsl: nesnymnn (a)
u Mykop (6)

A LW AN @ P W G PR LW N W
MHOIrOOBPA3NE OPFAHN3MOB

51

Jposx:KH — MeJbuaiillive OJHOKJIETOUHEIEe I'pHOEl (cM. puc. 29),
HMEIIIHe PasIuuHylo GopMy (HampHMep, miapa).

Puc. 29. [IpoXCKU NP CUNMLHOM YBENWMYEHUH

IlnecHeBRI# rpH6 MyKOp 4acTo moceinsieTcs Ha Xiebe, PpyKTax,
oBomax. Ero rpu0HMNA COCTOMT BCETr0 M3 OJHOI CHILHO paspociieics
¥ DasBeTBIEHHOH KJETKH C MHOXKECTBOM $Jep B IIHTOILIAZME.

T'puGHHADA ApPYroro IJIecHeBOro rpuba — MeHHIOHILIA, B OTIHYHE OT
rpnﬁamxu Myxopa, COCTOHT M3 BeTBAIUXCSH HHUTEH, PASJETEHHBIX IIe-

28

VIABTYPHL Gonesne'mopm.tx OaKTeppm, xo'ropme Bupamnnajx Ha IHATa-
TenLbHOH cpefme — arape. OH 3aMeTHJ, YTO B HEKOTODHIX MeCTaX Ha

IeHUIIHJIIAHE, HCIOIL3YEeMBIH IpPH JeUeHHH MHOTHX HH(EeKIHOHHEIX
aboeBaHnil. 3a 3TO OTKpEITHE A. DieMuHr Oml1 yaoctoer Hobemes-
KO npeMnn B HacToAmee BpeMs MOJYYEHEl JeCATKH aHTHOHMOTHKOB,

cymec'monanna ocodmx BHJ.IOB proxcxceu " Gax'repnn. Me;xyaonmmoe
Telo rpuba IaBaeT B PAacTBOpe CJIagKoro uas. I'pmé pacmemisier
caxap A0 CIIHPTa, KOTOPHII 0AKTEePHH UYACTHUHO IIPEBpAalIaloT B yKCyC-
HYI0 KHCJOTY. B pesynnTare STHX NpONeccOB o0pasyeTcsd IOJE3HEIH
BHTAMHHHBI HAIIHTOK C IPHUSTHRIM KHCIO-CIAJKHM BKYCOM.

TEKCT3 CocTaebTe coobuiexnme “MHOFOOﬁpaBME rpM6oa MU UX 3Ha4eHne

® Ha OCHOBaHWM M3y4EHHOTO MaTepuana naparpada ¥ AOMONHWUTENLHOMO
B NPUPOAE W XU3HW YHENOBEKa».
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+ «lnaHeTta ApaxHuaoB» UnNu «ATaka naykoB» o S

§ 459. KJIACC NAYVKOOBPA3HbIE I~ §

WMkcopoebii kneuy

- AL gt P M G T TR e LW e T TR LW e e P G P TN A

Knacc MayxoobpaiHee MHOMOOBPA3ME XKMBOTHOMO MMFPA CKOpPNUOH

Muorse KJeIIH BeIyT NapasHTHYecKHH ofpas ;xusHH. 18 uenoBera
onaceH Yecomourbil Kaew, — Boa0yIHTeN: UecOTEH. JTOT KJem Ipo-
TpEIZ&ET XOOE] BHYTPH KOMH H BEIZEIBAET HECTEPOHMEIH 3ya. YecoTod-
HEIE KJEIH JETKO NepejaioTed 0T DONMBHOTO K 3M0POBOMY ueloBery. Jlma
NpodMHIAKTHKH YECOTEH HeoOXoIHMo cobIHIATE YHCTOTY PYK H TeNa.
Jlna uenoBeKAa ONACHE! HEKOTODEIE OPEACTABHTENH IPYNNE KPOBOCO-
CYIHX uicodosux waeuleli. BecHoll B B nepBoii NONOBHHE JeTA OHH Ha-
najaT HA UeJ0BEKA H ONACHEI TEeM, UTO0 IepeHOCHT BoaOynHTeled Ta-
KHX zafonmepaHHil, KAK SHOE(MATHT, TYIAPEMHA, OHPOILIAZMOZ, CHITHO-
TH(POSHAA ITHXOpagra. I8 BallHTE Yel0BEKA OT KPOBOCOCYIIHX
HieImed BAYMHO CBOEBDEMEHHO [EJATE NPOPHIAKTHUECKHE NPHEHEKH.
HaxopAck B ouarax pacnpocTpaHeHHA KiIemeil, clefyeT HaAeBaTh 3a-
I[UTHEIE IPOTHBOKJIENIEBEIE KOCTIOMEI, IPONHTHEIBATE OJEXAY IIperapa-
TAMH, OTOYTHBAKIMHAMHE EJemei. [IpocTEIM npHEMOM OpemoXpaHEHHA
OT KJeleld ABNAETCH THIATEILHEIH OCMOTD OJEMIE H NOBEPXHOCTH Te- HayueHne BHENIHETO CTPOEHHA NMAYKA-KPecTOBHKA
na. MKcomoBele KJellH NpHCACHIBAKOTCHA He cpasy, a A0BOJBHO J0JTO 1. PaceMoTpHTe Nayka-EpecToBHEa. OIpefeldTe erc pasme-
IOJMZAKT, OTHEICKHBAA HA KOXe OOAX0JAllee MecTo. Ecam KJem yixe DHI, OKpacky Tena. FI3 KAKHX OTHEJNOB COCTOHT €ro Teno?

nmpHcocancd, ero crefyeT yAATHTD. . PaccMoTrpuTe TolnoBy mayka. Hafigmre riasa.

. PacemorpuTe Horm mayka. OnpejennTre, CKOABKO HAP XOIHIE-
HEIX HOT' y nayka. OOparuTe BHHMAHHEe HA YYBCTEHTENLHEIE BO-
JOCKH H KOTOTKH HA HOTAX.

4. PaceMmoTpHTe OpHOINKO Oayka. EcTE IH Ha OplOIIKe KOHeTHOCTH?

C moMombio JYOR PACCMOTDHTE HA OpIOIIKe OAYTHHHEIE GOpo-

BropricHYTEII B MepTBY A% IeHCTBYET E
COK, pasMArdas eé cogepsxumoe. Tar mpor
HOe BHeKHIIETHOe NHNIeBapeEHe. [IpEMepH
CLHIBAET UACTHUHO NepeBADEHHOE MHUIKOE CJ
Heé e OCTAETCH TONIBKO XHTHHOBAA 00601
NAYEK eCTL He MOMKeT.

CaMra DaykA-KPecTOBHKA KpynHee caMmna. OceHBI0 OHA OTKIA-
ILIBAET AHIA B KOKOH, CILIETEHHEIH H3 TOHKOH mayTHHEI. HoKoHEI
CAMEKH DACHOJATAIOT B YEDOMHEIX MecTAX — IOX KOpoill NepeBLeR,
nox kaMEAMH. K KOHIY OCEHH BEpPOCJIEIE MAVEH YMHDAWOT, A AHOA
SHMYIOT B KOKOHe. BecHoH M3 HHX BRIXOZAT MOJOIEIe HNAyUIKH.

Puc. 111. MHoroobpasue naykoobpaHbIX

Lo

JleToM B cagax ®W Jecax YACTO BCTPEUAETCH NAYK-KPECMOSUK

(puc. 112). Ero Teno coCcTOHT HE HeSONBINOH TOJOBOTPYAH, KOTOpAs JaBKH. . .
OTHeNeHa MepeTA:HKoH 0T TIafroro mapoodpasHoro opwmea. Ceep- 5. 3apHcyiiTe BHEIIHHH BHI Nayka KpPecTOBHKA B padouei Terpa-
XY Ha TEMHOM (OHe GDIONIKA BUIEH KPecTooGpasHert yaop. OTciona oH. YEaKHTe HA DHECYHEE OTIENLl Teld NayKa-KpecTOBHKA.
HASBAHHE NAYHA — KpecTOBHK. Coepegnm HA BepxHell cTOpoHEe ro-
JIOBOTPYAH PACHOJIOMEHEl OPraHkl 3peHHA — BOCEME NPOCTHIX TJIas.
Cnngy OT TOJOBOTDYAH OTXOIAT BOCEME XONHILHEIX HOT. Cuepe'un HazoBuTe OTNUHMTENEHEIE NPK3HakN rla)"KCOG' Knacc o
3aMeTHHI JBe HADEl DOTOBLIX OpPTAHOB: IepBAfA Iapa — UeNHCTH; Pa3HbIX. Mayko-
BrOpas — Horomymanbna. Ha HEX ecTh UyBCTBATENLHEIE BOMOCKH, Kakue ocoBeHHOCTW X3pakTepHel ONA CEHOKOCUEE W obpasusie.
~ BEINOJHSINHE 0CAZATENEHEYH (PYHKIIHIO. CKOPNWOHOB? CeHoKocLbl.
[layk-KpeCTOBHE BegiT XHINHEN 00pas *RESHH Toe obMT30T 1 YeM MUTAKTCA Knew? CKOPMMOHBI.
U BOOPY3KEH NpHCHOCOOIeHHAMH I8 NoOEIBAHMA 1. MogrotoesTe paccka3 o pone naykoobpas- 0 Mayku. Knewm.
MyX, KOTOPEIMH OH OOEIUHO ODHTAaeTcd. Kampas HbIX B MPMPOAE M XO3ARCTEEHHON QEATeNsHOC- MayTuHa.
YemCTE HA BepIIHHE HMEeT II0 OCTPOMY IIOJIBHIK- TH 4enoBeka. AnoBuTbIE
HOMY KOroTky. Ilof ocHOBaHHeM UelmCTeH DoMe- 2. Kakve npucnocoBnedns no3eonunv naykoobpas- Henesbl.
IeHEl AJ0BHTEIE JHEleSkl, BHIDAGATEIBAKIIHE . HBIM 33CENWTE Cywy?
Korga weniocTH BOHBAWTCH B JKEDPTBY, A Uepes
Bac. 172, Mayk- OTBEDCTHHA YelHCTHRIX KOMOTHOB BIPLRICKHBAETCH noAYMAMTE! Tloueny = NAYKOB MAYTHHA WMeeT GoIBIIoe

KpecToBHEK B TeI0 HOOBIMH H VMEDIBIIAET ee. T a7
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70
B opraEMsMe UeloBeKA HMeeTCH BAlIHTHAS CHCTEMA, DpefoXpaHA-
§ 20. OCHOBHBIE ®0PMbl UI3MEHUYMBOCTMN. WINAA HAl BHA OT HAKOIIEHHA oco0el ¢ reHeTHYeCKHMH OTHJIOHE-
FrEHOTMNMMYECKAA MBMEHUYMBOCTD HHAMH., [lo coOBpeMeHHEIM CBeJeHEHAM MeJHIHHCKHX TeHeTHKOB, C
- XPOMOCOMHEIME OTKJIOHEHHAMH pPOXJaeTcH B cpenHeM 70 MIameHIeB
HaMeHUHBOCTE — 5TO CHOOCOOHOCTE Ha 1000 zgopoBmx gdereli. Ho xpoMocoMHEIE MYTAIHH OPOHCXOIAT
OpPraHHZMOB NpHOOpeTATE HOBHE TOpasio UAlle, OOHAKO OKOJO NOJOBHHEI SMODHOHOE ¢ TAKHMH OT-
1. Yto Takoe rewarun? IPHSHAKK I0] HeHCTBHEM OKDYHa- KIOHEHHAMH MOTHOAKT BO BpeMsa OepeMeHHOCTH, a npumepHo 10%
2. Yto npencrasnaer coboi req? woei cpeisl. PasnuuanT nBa BHIa POMEIAIOTCH MEDTBEIMH.

3. Y70 NOHWMAIOT MOL SECTIOLMOH- HIMeHUHBOCTH. ZEHOMUNUYECKYN

HEIM MpoLEeccom? (HacnencTBEHHYID) W (eHomunuuec-

Ky (HeHACHeOCTBEHHYI0, HIH MO-

IudHKATHOHEYI) (pHe. 26).

leHoTHOHUeCKAN HEMeHUHBOCTL. JTOT BHA HEMEHUHBOCTH 3ATDATH- fe B HarepHeTe, HaOpHMep Ha caliTe WWw.museum.ru,
BAET HACHEACTEEHHYID WH(OPMAIHI OPTAHWIMA H NPOABIAETCA B IBYX HAHHTe peOpofiyKIHI0 KApTHHE Padasna «CHEcTHHcKaA
dopMax: MyTAIHOHHOH H KOMOHHATHBHOH. MANOHHA» . DHHMATEIRHO PACCMOTPHTE HeoDpa:ieHHe OpPABOH

MyTauuoHHA# HEMeHUHBOCTE CEASAHA ¢ BOSHHKHOBEHHEM HEMeHe- pyvkH Ilanm Pumerkoro Crkera [I. Hakyioo HacheIcTBeHHYIO
HHIl B reHOTHIIE, KOTOPEIE MTDOHCXOIAT DON BIHAHHEM paSHOOﬁPaSHLDE AHOMAJIHID m]qﬁpaa];.{_]‘[ xyﬂ;m{{nn}c?

boyas TeTpagb 9 Knacc

YTO TaKDe M3MEHHMBOCTE M KaKMe &8 (opMbl 0 H3meH-

BanonauTe Tabmuny «THme MyTammiis . BLIOENAKT? HHBOCTE.
~ Kakve BUAbI FeHOTMAWHECKOR W3IMEHHMBOCTM Bam MyTaumn.
Tlun.lii OcofeHHOCTH BOZHHEHOBEHHHA, NMPOABIECHHA h - T ﬂ"f_] Tareqyble
MyTaunHu H HAacCHeloBAHHA
| { UTo Takoe myTaumm? PaKkTopbI.
Comaruueckue UaM COMaTHHECKME MYTALMMK OTNMHAIOTCR OT reHepa-
THEHLIX?

K2KOE3 3EOMOLWOHHAA DOk MYTaLMA?
K3KOBE OCHOBHEIE X3pPakTEDUCTHKM MyTELMOHHOR

lenepaTHBHBIE

[ 1. OxapakrepUaydre ponk WM3y4YeHWs COMaTn-
YeOKMX MYTALMA pacTeHni ONA X03ANCTBEHHOW ne-

ATENLHOCTH Yenoeeka.
2. Ha3oBuUTE OCHOBHLIE MYTareHHsIe aKTophl.

EEN OoeacHATE, MOYEMY MYTALNHH He BCErja NPOABIAITCA B (JeHOTHIE
MYTHPOBABINET0 OPrAHHEMA HIH ero NOTOMCTEA.

ETN Kakme ycioEMA MOTYT COOCOGCTEOEATE (JEHOTHIHUECKOMY IPOAE-
NoAYMAMRTE! L0 NpHYHHE] OTHOCHTENLHO pPelroro (eHOTHIH-

JIEHHI0 MyTanmi? =
- - UeCKOro OpOoABJeHNHA MYyTAIHH § Dpl"H.HEEHDB? I
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[lpoeKkTUpyem KBecCT! wy

Busurtka

®.UN. aBTOpa KBECTA:

HasBaHue kBecTa:

[MpeomeT (NpeameThl):

Bo3pacTHaga kaTteropus:

[MpoaoMmKUTENBHOCTL KBECTA:

Llenu:

MecTo KBecTa B obpasoBarenLHOM npotlecce:

BeeneHune (BBogHas MO CLEHAPUIO):

© © N o o bk~ WD RE

3agaHve:
10. lpouecc (nnaH paboThl):
11. Pecypcsi:

12. Kputepum oueHKN:



NMpakTnyeckas 4yacTb. @
Co3pnaHue obpa3oBaTeNnbHOro KBecta Ha OCHoBe
copepxaHusa YMK «JIMHnA XnusHum».

[ Mone3Hble coBeTbl ]

CoBeT 1. Kak cBo namHep Ha3oBellb, TaK OH U
nonetTntO!

CoBert 2. Toponutech He crnewa®!
CoserT 3. [lo cekpeTy BceMmy CBETY®)!
CoBeT 4. He nsobpetainte Benocuneg®!

Xenaro Bam ygaum n nyctb y Hac Bce nonyumrtcs!



[lpoeKkTUpyem KBecCT!




NIVHUS YMK «JTMHUS XKU3HW» NOA PEL. B.B. NACEYHUKA
5-9 KMNACCh @

MeTogunyeckas nomMmollb

Ypoku 6uonorum Pa6ouasn KapTta npoxoxaeHusi
nporpamma paGoueit nporpaMmbl

MPOTPAMMbI
BHUOAOTUS

’v

L2770 AW 2
MeToamka MHAMBUAYaNbLHO-TPYNMNOBOWA
[eATeNnbLHOCTH




ABTtopckumn konnektmue YMK «JIMHMA XKNU3HN»

CymaToxuH
Cepren Butanbesuy
[OOKTOp nefarorn4yecknx Hayk,
npodeccop

KameHckun
AHppent AnekcaHgpoBuy
OOKTOP GMONOrMYecknx Hayk,
npocpeccop

Mace4yHnk
Bnagnmup BacunbeBud
OOKTOpP Nejarornyeckmx Hayk,
npodeccop

LLiseyoB KanuHoBa

MannHa CepacdrmoBHa f anoriiok
[ ned T eritapbesu KaHaMaaT ne ar?)rmqecxmx Hayk 3on Teoprueska
KaHaMAAT Neaarornyeckmx Anaat nefarorn YK KaHAMAAT NeAarornyecknx Hayk
HayK, [OLEHT CTapLUMI HayYHbIi COTPYAHUK



HoBuHKa! @

NMTnuna YMK «JluHusa xusHmn» 10-11 knacchbl
Bba3oBbiy ypoBeHb

/C)co6em-mcm YMK :

0 YyeOHMKM COOTBETCTBYHOT Oa30BOMY YPOBHIO U3YyYEeHUA OBUoOrormm B
10-11 kn. B obbeme 1 4y/HeA.

0 CobniopgeHa npeeMCTBEHHOCTb C IMHMEWU no buornornum ansa
OCHOBHOM (5-9 Kn.) WKObI

U Kypc nocTpoeH B COOTBEeTCTBUM C

YuebHuku Pa6ouas MeToauueckue PaGouas

TeTpaab pekoMmeHaaunun nporpamMmma




HoBuHka!

Jinuna YMK «JiIuHua xxunsdm» 10-11 Knaccbl @
YrnybneHHbI ypoBeHb

OcobeHHocmu YMK :

OpueHTUpOBaH Ha NoAroToBKYy K caade ElND.

Co3paH Anga yyawmxcs KnaccoB Meauko-ounonornveckoro npodpunsa (B y4eOHUKN
BKNto4YeHa pyopuka "Llaru B meanumHy”). MaTtepuanbl, pasmelleHHble B 3TOU
pyopuke, NOMOryT yyawmmca nNo3HaKOMUTbLCA C OCHOBaMN BO3MOXHOM npodeccum n
NMOHATb, KaK MNPOUCXOAUT Hay4YHO-NMpaKTU4eckoe B3aumoaeucteme oMonorum mn
MeAULMHDbI.

MHorue Tembl no obLwen Guonornn paccmaTpmBaroTCs B COYEeTaHUU C NpeaMeTaMu
obrnacrten ecCTeCTBEHHbIX, MAaTeEMaTUYECKUX U TYMaHUTAPHbIX HayK.

CopaepxuT donbLioe Kon-BO 1adopaTopHbIX U MPaKTMYeCKMX pabor.

Yye6HUKM Pa6ouas MoypouHble C60pHUK
+ J0Y nporpamma pa3paboTku ynpaxxHeHuM
L MPOTPAMMbI 7 L I !:;:::z;r.:ﬂ
BMOAOTMA B
Q M | mmsones : 5 A
N Fwral QW BUOAOTUS




Mosa aabopamopus

O6cecyxpaem

MasecTHo, 4to Ans GLICTPOrO HAPALLMBAHWA MACCh! MblLUL HEXOTOPbIE COPTCMEHB! YNo-
TpebnaoT aHabonuueckue CTepoMabl — HCKYCCTBEHHbIS AHANIOTH CTEPOMAHBIX TOPMOHOB
XOpb! Hagnodeyuukos (kvoptukocTepougos). O6cyauTe C OQHOKNACCHUKAMM, ONACHO K
370 ANS 340POBLA M 8CNIH ONACHO, TO NoYeMy.

370 MHTEpPecHo

b W TOKCHHE npoTHe nunuaoe. Bce sewectea, nonagaloLme B KETKY M3 KPO-
| BEHOCHbIX KANKNNAPOB WK MEXKSIETONHON WHAKOCTH, NPOXOART Yepea KIETOYHYIO
“MemOpany, BLINOMHSAIOWLYIO BAXHEHWYIO 3aWMTHY IO 3anady. Begs yepes memGpany

He [O/DKHBI NPOXOAHTL W, Kak NPaBwio, He NPOXOAAT BELECTaa, KOTOpbIe MOTyT nospe-

anutb knetkn. Oglako y mogeit, ynotpebnsiowmx GonbluMe A03bl ANKOTONS, HAH Y TOK-

CHMKOMAHOB, HIOXAIOWMX Pa3NIHyHbIe PACTBOPHTENH, ABOWHOW C/IOW NMNMAOE K/ETOYHOW

MeM6paHbl NOCTENeHHO Pa3pyLwaeTca. 3T0 NPOMCXOAHT NOTOMY, YTO KaK 3TUNOBLIHA CNKPT,

TaK W WHUAKOCTH, ABNSIOLMECH NPEAMETOM BOMENEHUA TOKCHKOMAHOB, MOTYT OTPbIBATh

OT BXOZAALMKX B COCTaB (POCHONMNHA0R XHUPHBIX KHCNOT Bonblune hparMeHTsl, Y4TO BeAST

K NOCTENEHHOMY Pa3pPyLISHHIO CAMKUX NIHNHAOB.

B peaynstate atMXx NpoUECcCOB Yepea NOPaKEHHYID MeMOpaHy B KJeTKH MO3ra Ha-
YMHAIOT MPOHWKATLb M3 KPOBM AJOBHTbIe npoAykTsi obmesa W pabota Bcero MoO3-
ra HapylaeTCs, YTO NPUBOAMT K ranniouWHauuam, Gpeay, HapylleHMIO KOOPAHHAELMH
DBWXKEHHHA M fae cMepTH. M XOTA OpraHMaM BKIIOYAET LeNyi0 CHCTEMY 3aUMTHBIX Me-
XaHH3MOB ANS BOCCTAHOBNEHWMA NOBPEXASHWH MemOpaHsl, OAHAKO AOAro AeHCTEO-
BaTb 3TH MEXaHM3Mbl HE MOTYT, NOCKOMLKY AN HMX HYXHO MHOro 3xepruu, obecne-
4YMTb KOTOPOW CBOW OPraHW3IM ANKOTONMKH M TOKCHKOMAaHbl MPOCTO HE B COCTOAHMM.

laru B meanumuy

TlpoumTalite TEKCT CTaTbM NPO XONECTEPHH M NPEANOKHTE BAPKAHT NOMEIHOTO CYTOUHOTO
(HegenbHOro) PaUMOHa CTAPLUEKNACCHHUKA, 3aHWMAIOWEroCs YMCTBEHHbIM TPY AOM.

I onectepui — OAHO W3 BAWHEHLIMX WHUPONOAOGHbIX BELLECTB, NPHCY TCTEYIOWMX BO

| BCEX MMBbIX OPraHuamax. B pacTesusx ero Mano, a BOT Y NO3BOHOYHBIX HBOTHBIX

" W 3TOT MMM COREPMMTCH B HAANOYEUHHKAX, HEDBHON TKaKH, @ TAKKE B NeYEHH, TAe
OH MOXeET CHHTeauporaTsca. OH HeoBXOAWM ANA NPOM3BOACTEA BAWHEHLIETD EHCKOTO
NoNOBOTO FOPMOHA — MporecTepoxa, obecnednBaloLLero HopmanbHoe npoTekanue Gepe-
merHocTH. Kpome Toro, xonecTepuH ABNRETCA ChipsEM ANR CHHTE3a FOPMOHOB KOPbI Hafl-
NOYEUHUKOB — KOPTHKOCTEPOHAOB. M03TOMY ANHTENBHOR CHIDKEHME CORSPIKAHHSA WHUPOR
8 NHLLE NPUBOAMT K MHOMOYMC/IEHHBIM HapyeHHAM obMeHa BelyecTs.

Pa3BopoT y4yebHMKa

OpHako nNpU NOCTOSHHOM MUTEHMH JKHPHOM
nuwei WabbITOK WHPOB HaYMHaeT OTKNamsb-
8aTbCA Y MyMUMH 8 0ONACTH WHBOTA, @ Y XeH-
wuH — 8 obnacTv sroguy ¥ 68nep B NOAKOM-
HOW XMposo#H KnetyaTke. MuTepecHo, uto atH
OT/NIOMEHHA COXPaHAIOT BCE CBOWCTBA XHPOB
nuwu. MNoatomy y Hapogos Kpainero Cesepa,
TaKMX, KaK 3CKMMOCHI, B KOXE OTKNaAbIBaeTCA
¥Hp, 6NMaKKMIA NO CBOMCTEAM K TIoNeHbeMy. U
OH TaK e, KaK WY MOPCKMX MIEKONUTAIOWMX,
8bINONHALT TENOHI0NMPYIOLLYIO (Y HKLHIO.
3HaumTenbHsii W3BLITOK XONecTepuHa nNpW-
BOAMT K OMMPEHWIO neuycHH, 0OpazosaHMo
WENYHLIX KaMHe#H, HO XyXe BCero To, YTO 3T0T
nunug cnocoBeTayeT (hOPMHPORAHMIO B COCY-
Aax atepocknepoTHyeckux Gnawek (puc. 24),
CYMAIOUWHMX MX NPOCBET, YTO B UTOTE NPHBOAHT
K NOABEMY [ABNEHUSA KPOBHM, a TalKe K APYrHM
ONACHeHLLIKM HapYLUEHHAM KPOBOOOPALLEHHS.
M3 cxa3aHHOro NOHATHO, KaK BAXHO COXPa-
HATb B CBOEM paUMOHe ONTHMANLHOS KOMM-
4ecTBO MHPOB M He 3noynotpebnate nuuwen, Pwe. 24. XonecTepuHoswe GAsWwKM B Kpo-
Goraroi XONecTepUHOM. iry it L

AMM MCC

i S

JIAGOPATOPHAS PABOTA Ne 2: «OBHapyxeHue NMNUOOB C NOMOLLbIO
KayecTBEeHHOMN peakuun»

: NOKa3aTb HaNWyHe NUNMAos B Bruonoruyeckmx obvexTax.

posavme: WTaTtHe ¢ npobupkamu, eoaaqan 6aus, MepHbIi cTakad obbvémom 50 ma.

: noaconHeyHoe (unu moboe pactutenskoe) macno, 10 %-Heii pacTaop rugpok-
cuga uarpma nnog ceuxens.

A B npo6upky HanusaeM 1 Mn pacTTenbHoro Macna, npubasnseM WenoTKy BaHH-
nuHa u npunusaem 4—5 wanens 10 %-uoro NaOH. Harpeeaem Ha sogsHoi GaHe.
Habniogaem :ENTO-0paHesyio OKPAacKy.
2] Nnoa dexxens noMelLaeM Ha NOBEPXHOCTS AUCTHANMPOBAHKOH BOAbI, NPH 3TOM OH
HAYHET HEeNPEepLIBHO BPALLATLCS.

[3] Buecute Ha nosepxHOCTL HEBOMBLIOE KONMYECTBO PACTHTENBHOTO MACAA — ABHNE-
HKe NN0Aa (PeHXeNA MTHOBEHHO NPEKPaTHTCA.

&) 3anuwmre peaynbTarh 3KCNEpUMEHTa U CAGNANTE BLIBOA,

52
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b lomoeumcsa k IK3AMECHY

1. 3AJAYH HA MOHOMMEPMAHOE CKPELLUMBAHUE

q

Wcnonsays anropuTM pelleHns, NPHESASHHLIA Ha C. 275, pewuTe CReaYoWMe reHe-
THYECKHE 3afiaul

- B cembe, rae oba poautens RENAOTCR BpioHeTaMH, poannck pebéqok-BnosanH. Ka-
KOH NPH3HaAK ABNRETCR AOMHMHaHTHLIM? KakoBbl reHOTHMNLI BCEX WNEHOS8 3ITOH CemMbi?

2l Npeacrasutened ogHod M3 pasHoswgHoCTel GaboukM GpamHWKa MEPTEAA ronosa
(Acherontio atropos), YK Iy CEHHLE! HMEIOT JENTYI0 OKpacky (puc. 151), ckpecTwau C npeg-
CTaBMTENAMM PA3HOBMBHOCTH, TAE Ty CEHHLL! TEMHO-Ceprie. MMBpUaHEe ryceHnys! F, oKasa-
nnck xenTeimi. B F; nomyunnocs npusepHo 1200 x@EnTsx 1 400 TEMHO-CEPLIX NTHUMHOK.

Onpenenure;

a) CrONbKO PasHbIX FTEHOTHNOS CPEeRM MENTLIX TyCceHuy F;7

6) CONMBKO NOMYUHNOCE B F, FOMO3IHIOTHBIX TYCEHHU?

8) CKONBKO pa3HbiX (PEHOTHNOB NOMYUHTCR OT CKpelmBasns rwbpuaa £, © nopoaoH,

HMEIOLLEH TEMHO-CePLIX Ty CaHHnu?
r) CrONBKO pasHeiX (hEHOTHNOE B F;7
A) CKONbKO pasHbix reHOTHNOE B A7

Puc. 151, [1s3 BapHaHTa OxPackn rycexntl 0paxkKa MEpTean roncea (Acheronna
aroposy. 1 — xXBnTan; 2 — TEMHO-Cepast

-Ha 3sepoepme nomyyeH npunnod & 225 cobonei. M3 Hux 167 MMBOTHLIX HMEIOT Uep-
HblH Max ¥ 58 — weEnTeit. ONpeaenuTe resoTHNB! HOXOAHBIX (POPM, ECAIH H3BECTHO, 4TO YBp-
HEIHA MEX JOMHHHPYET Haf MENTBIM.

2. 3AJAMM HA HENOJIHOE AOMWHWPOBAHHME W KOJOMWHHWPOBAHME

330

ANTOPHTM pelleHNs, NPHBSASHHLIN Ha C. 281, pewmTe cnegyolme reqe-
THHECKHE 3a/ja4N

. Y cofax uépHbii UBST WEePCTH JOMHHUPYET HAJ KODHUHEBLIM. YEDHAR CaMKa CKpeuH-
Banack C KOpHuHessiM camuom. NMomayueHo 3 uBpHsix W 3 KOpHuHessix wexka. Onpegennte
TEHOTHINE! DORHTENEH M NOTOMCTBA.

- [eH Kypuassix BONOC AOMHHHDY 8T HAQ FTEHOM NPAMBX BON0C. I'erepo:mrom HMET BON-

HHCTBIE BONockl. OnpegenyTe BEPORTHOCTE POXBEHHA Kypuasoro pebénxa, ecnu oba poawu-
TENA MMBIOT BOHWCTHIE BOMROCKL

. B poawnsHoM gome nepenytank QEyx Aesouek. Poautenn oaHOR M3 HuxX umesoT Il v |
rpynnet Kpoau, a pogurend apyrod — H w IV rpynnet kpoau. Mccnegosaqne nokasano, uto
oba pebénka wmelor Il rpynny KpOBM, OAHAKO OAHA NPH ITOM FOMO3UIOTHA, 3 ApYras — re-
TEPOIWUIOTHE N0 JAHHOMY NPU3HaKy. OnpelenuTe, KT0 M3 HMX UbA [OUb, 3 TKOKE BOIMOXHLIE
FEHOTHNE! AGTEH ¥ pOgHTENSd.

- MNp# KGKOM rEHOTHNE POJIHTENEH NETH HE MOFY T YHACNEA0BATL FPYTITY KPOBM HH OT OTUA,
HH OT Marepu?

3. SAJANM HA UTMBEPUOHOE CKPELUMBAHHE

L S o N G SR U I B T

Hcnonsays anropuTM pelieHHs, NPUBCABHHLIA Ha C. 275, peluwTe CReYOLMe reHe-
THYECKHE 3afa4M

. BpoxaeHHan GnM30pyKoCcTs HACNEAYETCH KaX [OMMHAHTHLIA NPUIHAK, OTCY TCTEME BEC-
HyLex — KaK PeUECCHBHLIN NPpHaHaK. Y oTya Habmoaaetca BpoXaeHHan BAM30pyKOCTs U OT-
CYTCTEME BECHYLUEK, 3 Y MaTepH — HOPMANLHOE 3PEHME W BECHYILKH. B cemse Tpoe geted,
paoe Gnusopyxue 683 BECHyLIEK, OAWH C HOPMANLHEIM 3PEHHEM U C BecHylukamu. CoctassTe
oxeMy peweHsus 3anaun. OnpegennTe reHOTHIL POAMTENSH M POSHBIIMXCA AsTed. Paccoun-
TalTe BEPOATHOCTE PONJIEHHA leTed BNMI0PYKKX U C BeCHy LUKamu, OGBLRCHHTE, KaKo# 3aK0H
HMEST MECTO B AAHHOM Cyuae,

2N Cxpectunu msa copra nokcos: oaMH MMeeT KpacHsie GAIOBUEBHIHbIE UBETKH, ApY-
ro# — KpacHsie B0POHKOBHAHEE yBeTKH. B notomcTee Beuno nonyueno 3/ 8 kpacHsix 6aog-
uesHaHbIX, 3/ 8 xpacHsix BOpPOHKOBHAHLX, 1/8 Gensix GmoauesngHeix u 1 /8 Gensix 80-
POHKOBHAHBIX. ONpefenuTe AOMHHAHTHBIE FeHbl M TEHOTHNB! POAHTENLCKHX (hOPM, 3 TAIOKE
HX NOTOMKOS.

.Y MOPCKMX CBMHOK YEDHARA LWePCTh AOMHHHPY T Haa Genoi, a Kypuasas — Hafj rNagKon.
Cxpectwau Genylo rnagxyio CEMHKY C FeTepO3MIOTHEIM YEDHLIM KypuaesiM camuyos. Kaxkas
uacTs noTomMKkos ByReT umets Genyio rnagxyio wepcTs?

4. 3ADANM HA CLUEMIEHHOE HACNELOBAHME W KPOCCHHIOBEP

=)

Hcnonsays anropuTM pelieHns, NpUeeASHHLIA Ha . 296, pewwTe CReay0LMe reHe-
THYECKME 33f1a4M

- Y AOMALHMX KOWEK reH, Bbi3bIBAIOUWMA OTCYTCTEBME OKPACKK B JOMMHAHTHOM NPORBRE-
Hr# (W), Hax0AHTCR 8 OQHON XPOMOCOME C FEHOM, BbI3LIBAKOLIMM NONOCKH Ha WepcTH (Tome
B AOMHHAHTHOM NpOSEneHHK, 7). OxpalesHyio Kowky 663 nofocoK crkpecTunu ¢ Bensim
KOTOM, MMESOLLMM CepebpHCTLIE NONOCKH (OKPAC « WHHWMANES ). [Py CKPSLMBAHHH DOGHE-
LWHXCA KOTAT Mexay coBOR B NOTOMCTEE 0Ka3anock 75% «wuHWMANs , a 25 % KOTRT GuiaM
OKpalleHsl W He umenu nonocox. OnpegenuTe reHOTHNE POAKTENSH M NOTOMCTEA B [EYX
ckpewmsainax. Coctassbte cxeMmy peweHHs 3anaud. OOBLRCHHTE NOMyYeHHsIe pe3ynbTaTsl.
Kaxol 3aK0H HACNeACTBEHHOCTH NPORBNRETCA BO ETOPOM Ciyvyae?

\\~)
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HoBuHka!

3aaaHua ¢ Bbibopom
BAPUAHTA OTBETd

N
( 1.)  YcraHoBHTe COOTBETCTBHE, HCMOMb3YS PHCYHOK 1.

E. H. leMbsiHKOB
A. H. Co6ones

BUOAOTUA

COopHuk 3aAQY4
U YNPOXKHEHUM

YyebHoe nocobue Pyc. 1. Cxema cnepmamozenesa
Ans 06Leobpa3oBaTenbHbIX OpraHM3aumii

Yrny6nérHbiii ypoBeHb

1 A 2n2c
2 b 2n4c
3 B n2c
Mocksa 4 r nc
«MMPOCBELLUEHUE» 5
2018
6




HoBuHka!

3aaaHMa 6a30BOro ypoOBHS
C PA3BEPHYTbLIM OTBETOM

Y npepgcraEMTened BOMBLIHHCTEA MPYNN NOIBOHOYHLIX B KIETKAX 3DHTPOLHTOR
WMEIITCA ANPO W OpYrHe opraHoMisl. Hoy NpefcTaeMTenei KNacca MIEKoNUTa-
UMY 3penkle KAETKH 3PMTPOLMTOR NHLWEeHs! Agep. B HOpMe KONWYECTBO 3pH-
TPOUMTOB B HPOBH NOJJEPMMEAETCA HA ONDEJenEHHOM YPOBHE, HanpuMep, B
1 mmM” kpoBW y uenoseka 4,5—5 MAH 3PHTPOUWTOR, Y HEKOTOPBIX KOMBIT-
He — 15,4 mnH (nama) W 13 MAH (KO3a) 3pUTPOUMTOB, ¥ NpeAcTaBMTENEH
knacca npecMeikawmxcs — ot 500 Teic. go 1,65 MaH, y xpAwessx peib —
90—130 Toic. Paccmotpute pHcyHok 28, Ha KOTOpPOM NOKAa3aHbl 3PHTPOLM-
Thl PA3HBIX MHEOTHBIX, CPABHWTE MX pa3Mepkl M OTBEThTE Ha NOCTABAEHHIE
BOMNPOChHI.

@@@@?eeeeg

Puc. 78
BudoBwe pazsuyus spumpoyumod: | — npomed, 2 — amzywra, 3 — suepuya,
4 — auwe, 5§ — zonybe, § — veroBex, 7 — mama, 8 — cypox, 9 — woia,
10 — myckycros kaGapea

1) YHaKWTe HanpaEneHWe IBOMIOUWH 3DHTPOLMTOE Y MO3BOHOUHBIX MMBOTHBIX.

2) KpoBb Kakoro opraHusMa — nojg HomepoM 3 wnM 7 — crnocobHa nepeHo-
CHTL Bonbwe kvcnopoga? OTEeT NOACHHMTE.

3) Mouemy Ha pUCYHHE He yKa3aHbl HaceKoMble?

MNoscHuTe Take OCODEHHOCTH DPacTeHHH, KaK [BYAOMHOCTb, OMXOTaMHA, ca-
MOHECOBMECTHMOCTL. K YeMy NPHBOOMT HanWyve ¥ pacTeHHH AaHHbX ocobe-
HOCTER?

Crengye
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30AQHUA NOBbLILLEHHOrO YPOBHS
CAOXHOCTHU C PA3BEPHYTHIM
OTBETOM

B [BYX repMeTHYHO 3aKPLITHIX COCYAaX NOMEWESHL!: B OJHOM — na-
MylWHa, B OpyroM — Mblb. Yepes pasHoe BpeMA NpH TEMMepartype
10 °C oba mueotHex notpebunm no 1 kyd. cm kucnopoga. Bonslwe
MKW MeHbwe notpedar o npr 0 W 20 °C? Oteer noscuuTe.

HauBonee 3NOCTHBIM BDEOHTENEM, 3HAUHTENLHD CHMMAIOLIMM Ypo-
WaAHOCTL KapTodens, ABNAETCA HONODAACKHA MyH. YuéHble 3a-
METHMM, UTO HA HONXO3IHBIX M KPYNHeDX (epMepckMx nonax nnot-
HOCTE NONYNALMM KOMNOPAOCKOMND HYKA 3IHAUMTENEHO HMME, UeM
Ha npuycagebHbx yuacTkax. Kak Bel AyMmaeTe, UeM 3TO MOMHO
OBBACHHTL?

YuEHble YCTAHOBM/M, YTO B ArpOUeH03aX TOpasgo Yalle NpPOWCXOLAT
BCMBIWKKH YMCNEHHOCTH BpeaqTensid HnW BonesHed NO CPaBHEHMID C
PACNONOXEHHLIMH PAAOM ECTeCTBEHHLIMM 3KOCMCTeMaMH. Uem 3To
MOMHO OOLACHMTL?

Maccosoe pacnpocTpaHeHwe 3a00NeBaHMA PacTeHHH  Ha3blBasTCA
InubMToTHA. CpaBHMTE YacTOThLl NOABNEHWA 3INHOMTOTHH B arpole-
HO3e W ecTecTBeHHOM DuoueHosze. OTeer obocHykTe.

PaccMmorpuTe rpatMikd COOTHOIWEHHA KDHBLIX TOMEPaHTHOCTH BH-
noe A uw B, npencraenenHsie Ha pucyHke 41. Mpoananuaupyiite
THNBl TOMEPAHTHOCTH Y MPEeACTABNEHHLIX BUAOE, MX OTHOLWIEHME K
3IKONMOTHUYECKHM (aKTopaMm Ha Tpéx rpadukax. [Mpeonodure CBOW
BLIBObI.

/ / Voo
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Bye. 41, Kpubsre mosepormeaocmy Gudod A v B




COBPEMEHHbIX NOAX0A K OBYYEHUIO BMONOIrnn

ABTOPCKUWU KONMNEKTUB J1.H. CYXOPYKOBA, B.C. KYYMEHKO u ap.
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BBELEHUE
1. Hayku 06 opraHusme uenosexa
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YMK no 6uonoruu. 10-11 knaccobl (yrny6reHHbIN YPOBEHb)

(nop pen. B.K. lLUymHoro, M. ibiMwinua)

B npakTukym yrnybGneHHOro ypoBHS1 BKINHOYEHbI:

» nabopartopHble paboThbl

;ﬁﬂ,[ﬂaﬁopampublﬁ NpPakTUKym

% Mpasuna odopmneHns
nabopaTtopHbiX paboT
Hna BemonHeHus 1abopaTOPHBEIX paboT YYEHHK 0JKEH
HMeTh TeTpaab, ansb0M JIA pHCOBAHMA, KapaHjamu (IpocToit
H I BETHEIE).

Kasxpana naboparopuas paGoTa fojykHa OBITH odopMIeHA
B TeTpaau. B Heil sanmceiBaloT HasBaHMe paboThI, MATepPHAJILI
H MEeTOAHKH (NepeuHcladaloTcH HCecieoBAHHBIE MATEPHANL W
HCIOJbL30BAHHLIE METOAMKH), peayabTaThl (0OBIYHO B BHAE
TabnMIl) ¥ BLIBOALI.

B annbomMe BEINONHAIOT 38PHCOBKM MHKPOCKONHMYECKHX
Ipenaparos, HaKJeHBalT ¢ororpadun XpoMOCOM NpPH AHAJIH-
3e KapuoTHnos. PHcoBaTh MOMKHO TOJABKO Ha O/HOH CTOpOHE
nucra. Jlo Hauasa 3apHCOBKHM B BepXy CTPAHMILI 3AIMCHIBAIOT
HasBaHue paborel. PHcyHOK aoMKeH OBITH KPYNHBIM, JAeTATH
xopomo pasamummbl. Ha Kaskjom pHcyHKe cieayer obosHa-
YUTH ero uacTH. K oTpenbHBIM uacTAM O6BEKTA CTABAT CTpe-
JIOUKH, NPOTHB KaXXJA0H numyT Hassadue. Haamnucn Beimonns-
0T TOJBKO MHPOCTBIM KapaHgamom. Bce mHagnmcm A0JKHEI
OBITH NapajjelnbHbl APYT APYTY.

Ecan pabora BeINOJHEHA NPaBMIBHO, B KOHIE 3aHATHA ee
OOJIMCHIBAET Npenofasaresb. Ecin pabora HE COOTBETCTBYET
HEoOXOoAMMLIM TPeOOBAHHMAM, €€ CJEAyeT HepefesaTh.

PABOTA N 1

O6GHapyxeHue 6enkos, yrnesoaoB, NUNUAOB
V¥ BUTAaMWHOB B GMonoruyeckux odbekrax

Ieas. Ilokasars Hasznume GeNKOB, YrJI€BOAOB, JHIHIOB M
BHTAMHHOB B PasJIM4YHBIX GHOJOrMYecKHX oObeKTax.

I.O6rapyxenne OGeaKoB

Obopyaopanne. IlItatue ¢ npobupkaMu, KaneJbHHIIA, ITH-
IEeTKH eMKocTbio 1 mMJ, BojAHaA GaHs.

PeaxTusbl. PactBop sinunoro 6enxa, 1%-HbIi pacTBOp JKe-
natuaa, 10%-HbBI pacTBOp rmjgpoxcuaa Hartpua, 1% -HBII
pacTBop cyabpara mean, 0,5% -Hbiil BOAHBIH PAacTBOP HUHIHMJA-
pHMHA, KOHIEHTPHPOBAHHAA AB0THAA KHCJIOTA.

6

Xoa paborsr

1. Buypemosas pearkyus (Ha obHapy’KeHHe NENTHAHON
cBasu). B menouHoi cpeje aToMEI aszora, BXOAAINIHE B COCTAB
HENTH/HON IPyNNkl, 06pasyloT OKpalleHHbIe KOMILIEKCHBIE CO-
eAgnHeHHA ¢ moHaMu Meau. (BemecTBo Gmyper ¢ moHaMH Me-
AM JaeT AHAJOIMYHYI0 pPeaKifio.)

BesoK KypHHOro siina OTAeJHMTEe OT JKeJTKAa, pasBeauTe
AVCTHAHPOBAHHON Bojoi B 10 pas, npoduabTpyiiTe udepes
HECKOJIBKO cJoeB Mapan. B npobmpky BHecuTe 5 Kamenb
pactBopa Genka, 3 KANJIM pacTBOpa I'MAPOKCHAA HATPHSA M
oAHY Kamao pacTBopa cyiabpara meau(Il) m nepememaiire.
Cogep:xumoe npobupkn npuobperaer cuHe-(HOJETOBYIO OK-
packy.

2. Hunzudpunosas peakyus (Ha oOHapy)XeHHe AMHHO-
rpynnei). Beakn, moaunenTHabl B cBOGOJHBIE AMHHOKHCIOTEI
BCTYNAIOT B PEAKIMIO KOHAEHcanuyu ¢ HuHruapuHOM. IIpoaykT
KOHJIEHCAIIMH OKpAllleH B (PHOJIETOBEIH IIBET.

K 5 kanuam pacrsopa AHYHOro GejiKa npuJeiTe 5 Kanejlb
BOJHOTO paCTBOpAa HMHIHAPHHAa ¥ HArpeiiTe 0 KHIEHUA.
Yepes 2—3 MHH NOABIAAETCA PO30BOE WIH CHHe-(PHOJETOBOE
OKpalMBaHHE.

3. Kcanmonpomeunosas peaxyusn. C noMOmMBIO 9TOH IBET-
HOH peaknum B OesKe OOHAPYJKMBAIOT NHUKJIHYECKHE AMMHHO-
KHCJIOTEI, HMEIHe B cocTaBe OEH3OJbHEIE KOJbHA (IIpomcxo-
AMT HUTpOoBaHMe OEH3OJBHBIX Koxen). B meaouHoi cpege
JKeJITbie HUTPONPOM3BOAHLIE NMKJIHYECKHMX AMHHOKHCIOT 00-
PasyloT coiM, OKpallleHHbIE B OPAHJYKEBBLIN IBET.

K 5 xannam pacrsBopa suuHOro bGeakxa gobaBbTe 3 Kamian
KOHIIEHTPHMPOBAHHOH A30THOH KHCJIOTHI (ocToposkHo!). Bema-
aaet ocajok. Ilpm HarpeBaHHMH OC8J0K PACTBOPAETCH M PACT-
BOp npmobperaer xeaTelil nser. [locie oxjasKAeHHUS MOMKHO
Aob6aBuTE B mpobmpky 5—10 kaneas pacTBopa IHAPOKCHAA
HATPHUSA A0 MNOABJEHHA OPAHIKEBOINO OKpAIIHMBAHMIA.

ITpoBeauTe 8Ty Ke pPeaKIHIO ¢ pacTBOpoMm »kenaruHa. Je-
JIATHH HEe COAEPXXUT OUKJHYECKHX AMHHOKHCIOT, MO3TOMY
JKeJATHIH ocajok He Buinajaer. (Mmeomuiica B upogake
JKEJIATHH MOJKET COAEpIKaTh IMPHUMEecH JAPYrux OejIKOoB, M0aTOo-
My HHOI/Ia HOABJISIETCHA OYEHEL CJAa00e JKeJTOBATOE OKpallnBa-
HHE.)




YMK no 6uonoruu. 10-11 knaccobl (yrny6reHHbIN YPOBEHb)
(noa pea. B.K. WWymHoro, M. AbiMmwinua)

B npakTukym yrnybneHHOro ypoBHsS BKIHOYEHbI:
> 3aJayum rno reHeTnKe N MONeKynsspHOM 6UonorMm 1 NpUMepbl NX peLleHus.

2 | SapadyHuK
g XUMUSa KNEeTKn u MOJIeKynapHasa owonorua
IIPUMEPLI PEHIEHUS 3AJIAY

1. B pesysabpraTe MyTanHH B OAHOM H3 DEJKOB TepMOPHIb-
HOH OaKTepuH, >KHUBYIIEH B MHAPOTEPMAJLHOM HCTOYHHKE,
NpOM30ILIa 3aMeHAa AMHHOKHCJIOTHI NMCTEMHA HA AMMHOKNC-
nory TuposuH. Kakme mocieacTBua Ana OAKTEPHH MOKET
MMeTH TAKOE M3MeHeHHe?

Pemenne. Ilncrenmn — cepycojiepikainias aMHHOKHCJIOTA,
y4acTBywmas B o0pasoBaHMH AUCYIBMUAHBIX CBA3eH (AHCYJIb-
(HAHBIX MOCTHKOB), NOJAEP’KHBAINIHX TPETHYHYIO CTPYKTY-
py Oenka. [lns TepMO(pHIABHBIX OPraHM3MOB JKECTKOCTbL Tpe-
THYHOH CTPYKTYpPhI GE/IKOB SBIAETCHA KMU3HEHHO BaXKHOM, Tak
KaK oDYCJOBJMBAET MX TEPMOCTAGMIBHOCTL. 3aMeHa HIUCTeH-
HA HA APYI'VI0O AMHHOKHCJIOTY HOPHMBEJET K TOMY, 4TO B JaH-
HOM MecTe Genka He OyAeT AHCYAL(PHIHONO MOCTHKa, B pe-
3yJLTATE HEro TPETHYHASA CTPYKTypa OejlKa MOKeT MOTepATh
VCTOMYMBOCTE K JIEHCTBHIO BEICOKHMX TeMIEpaTyp.

Omeem. 3aMeHa MOJKET OKA3ATLCH CMEpPTEJbHOH Ana Gak-
TEPHH H3-38 CHIMKEHHA TepMocTabHILHOCTH OesKa.

2. Ilpn u3y4eHMH pACTHTENbHBIX JHNHJA0B OblIo OoGHapy-
JKEHO, 4TO MACJIO OJHOr0 M3 pacTeHHil cofep:kuT okono 40%

NaJbMHTHHOBOM KHCJOTHEI, a Macjo apyroro — 50% smauHOZIeE-
HOBOH KHcJoThl. Kakoe M3 Maces BBIJIEJIEHO M3 IJIOAOB IANb-
MBI, & KAKOe — M3 JBHAHOTO ceMeHH?

Pemenwue. ITo rabaune ¢ hopmMysaMu XHMPHBIX KHCJIOT OI-
pejesisieM, YTO NAJABMHTHHOBAS KHCJIOTA ABIAETCA HACHIIEH-
HOM, a JIMHOJIEHOBaA — NOJHHEHACHIIIEHHOMH, T. €. 3HAYNTEb-
HO Gojlee JMErKoIJIABKOM, YeM HAJBMHTHHOBaA. DTO O3HAYAET,
4YTO B PACTEHHH XOJOJAHOTO KJIMMATA JIbHE JOJIJKHA COAEPIKATE-
csl JIMHOJeHOBadA Kucjaora. JlelcTBUTENLHO, NATEMOBOE MACIO
C BBICOKHM CO/I€PKAHHEM HACHIIIEHHOH NaJbLMHUTHHOBOH KHC-
JIOTBI ABJAAETCH JKHAKHM TOJIBKO B TPONHMYECKOM KJMMATE.

Omeem. TlaneMUTHHOBAA KHCJOTa COAEPIKUTCA B Maclie,
BEIJIEJIEHHOM M3 IUIO/IOB NAJLMBI, JIHHOJIEHOBAA — B JIBHAHOM
MacJse.

3. laa onpepeneHus MOCHEJOBATENHLHOCTH AMHHOKHCIOT-
HBEIX OCTATKOB B INOJHMIENTHJAE NPOBOAAT PAJA PEaKIuil, B pe-
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[eHeTuka u sBonOLUG
ITPHUMEPHI PEINEHUS 3AIAY

1. Ilpn cKpemMBAHMM AJIMHHONIEPCTHON MOPCKOH CBHHKH
¢ KOPOTKOIIEPCTHOH BCE IOTOMKH HMMEJIH KOPOTKYK HIEPCTh.
Kakux mOTOMKOB cleflyeT OKHMAATH BO BTOPOM MOKOJEHHH?

Pemenne. Tak xkax F, einHOOOpA3sHO, TO POAMTENH IOMO3H-
FOTHEI, NPHYEM PENeCcCHBHEIM NPH3HAKOM ABJISETCH JIMHHO-
mepceTHOCTh. Bee ceuakm F rereposurorssl. Bropoe mokose-
HHEe — CKpemnuBaHHe reTepo3uror (ocobeit F,) mexay coboii:

LIX Ll
VLL:2 Li: 1 Ul

Bo BTOpOM NOKOJIEHMH OKHAAETCH PpAaCIIEIIEHHe MOTOM-
CTBA B OTHOUIEHMH 3 KOPOTKOMIEPCTHBIX K | JJIMHHOIIEpPCTHO-
my. Tak Kak y MOPCKHX CBHHOK B HNPHMILIOJE JeTeHbIIeil Ma-
70 (1—35), ANMHHOMIEPCTHRIX MOTOMKOB MOJKET M HEe OKAasaTb-
cs, I09TOMY NpaBHJbHee OYAET OTBETHThb, YTO BEPOATHOCTH
POIeHHs AMNHHOIIEPCTHRIX IIOTOMKOB COCTABHT /.

Omeem. Bo BTOPOM NOKOJIEHMHM MOYKHO OKHJIATH POXKJe-
HHA KOPOTKOIIEPCTHEIX NOTOMKOB C BEPOATHOCTHIO /4 H
ANMHHOMIEPCTHEIX C BEPOSTHOCTHIO /4.

2. Ha pucyHke npuBeJeHA POJAOCIOBHAS CEMbH, IOKA3LIBA-
oIas HAacHeAoBaHHEe NpH3HAKA «0ejasi NpaAb HaJo JIOOMSs.
Oupepennre, KaKk HacjeAyercd 9TOT NPHIHAK.

Pemenne. PaccMaTpuBas poJOC/IOBHYIO, MBI OTMEYaeM, 4TO
y poauTeseii, He HMeMUX Oeoil NpAAH, BCe AETH TaKKe He
HMEKT BTOro MpH3HAKa. ¥ PoAHTeNell, MMeIuX Oeayio
npsijib, NPHMEPHO IIOJIOBHHA JIETEi ee TOoXKe MMeloT. ¥ Jereii,
HMeImuX Oenyio npagb, 06A3aTENLHO ee MMEeT OJHH M3 po-
auTeseil. OT0 yKasklBAeT HA TO, YTO NPH3HAK ONpejesAeTcH

JIOMHHAHTHBIM T'€HOM, a Bece

YjJeHBl CEMbH, HMeIiHe
O 9TOT NPH3HAK, HABJIAKTCH

reTepo3HroTaAMH.

Omeem. Ilpusnak «Ge-
nasi UpsAAbL Hago JA6OM» OmH-
pefleiieTcA JAOMHHAHTHBIM
reHOM.




YMK no 6uonorun. 10-11 knaccbl (yrnybneHHbIW YpOBEHb)

(noa pea. B.K. lLUymHoro, 'M. Abimwiunya)

B npakTukym yrnybGneHHOro ypoBHS1 BKIHOYEHbI:

» TeCToBble 3agaHua anga noarotoBkn kK EMO

& | TecToBble 3apaHug
' ang noarortoeku kK ElN3

XvMug KneTkn U mMonekynapHas Guonorus

A. BajaHu#A C OJHMM NPABMJILHBIM OTBETOM.

1. Monomepom(aM#i) HYKJIeHHOBBIX KHCJIOT SABJIASeTCA(10TCS)

a) HYKJEeOTH/BI

6) (ochar KambIHA

B) pubosa m zeszokcupubosa

r) a30THCTEIE OCHOBAHWA

2. AT®

a) OCyHIecTBJAAET BhIBEJEHHE BellecTB udepe3 MemOpaHy
KJIETKH

6) ocymulecTBiAfAeT Y3HaABAHHME MOPMOHOB KJIETKaMH

B) AKKYMYJHMpPYET SHEPrHio, MOJAYyYAeMYI0 NIPH paclieme-
HHH [HTATEJbLHBIX BEIIECTB B KJETKe

I) OCYIIECTBJASET paclielIeHHe [IHTATEJLHBIX BEIeCTB B
KJIEeTKe

3. K yraesogam He OTHOCHTCH

a) XUTUH

6) rauKores

B) IUIIOKO3a

I) MHCYJIHH

4. Baxrepnaasnas nPHK gaunoit 360 nykiaeoruaos xoamu-
pyveT 0eJIOK AJIHHON

a) oxono 360 amMmmHOKMCIOT

6) oxono 180 amuHOKHCIOT

B) Toudo 120 amuHOKHCIOT

r) menpie yem 120 amuHOKHCIOT

3. B cocTaR HYKJIEHHOBBIX KHCJIOT He BXOAAT

a) as’0THCTBIE OCHOBAHHA

0) rexcoasl

B) D-caxapa

r) ocraTkn (pochOpHOH KHCIOTHI

6. YkaEuTe BepHOe yTBep:KIeHHe

a) B KJeTKaX BceX TKaHEeH OPraHM3Ma COJAEepIKHMTCH OAHHAa-
KOBas reHeTHdecKas WH(opManus

6) BO BceX KJIETKaX dYeJoBeKa CHHTE3HPYIOTCA BCE CBOM-
CTBEHHEIE eMy Oeakn
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[eHeTuka n sBonoOLUS
ITPHUMEPLI PEINEHUSA 3AJIAY

1. Ilpn cKpemMBAHHMH JAJIHMHHOMIEPCTHOH MOPCKOH CBMHKH
¢ KOPOTKOIIEPCTHOH BCE IOTOMKH HMEJH KOPOTKYIO IIEpCTh.
Kakux IOTOMKOB cilefyeT OKHAAThH BO BTOPOM MOKOJeHHH?

Pemenne. Tak kak F, einH006pasHO, TO POAHMTEIH FOMO3H-
FOTHBEI, IPHYEM PENEeCcCHBHBIM NPH3HAKOM ABJIAETCA JUIMHHO-
mepcTHocTb. Bee cBunkm F| rereposurotHel. Bropoe nokoste-
HHMe — CKpemuBanue rereposuror (ocobeii F)) memxay coboii:

LIx Ll
VLL:2 Li:1 1

Bo BTOpOM NOKOJIEHMH OKHAAETCA PpacHlelIeHHe HOTOM-
CTBA B OTHOIIEHMH 3 KOPOTKOMIEPCTHRIX K 1 JJHHHOMmIEpPCTHO-
my. Tak Kak y MOPCKHX CBHHOK B IPHILIOJE ZeTEHBIIIEeH Ma-
510 (1—5), AAMHHOMIEPCTHRIX MOTOMKOB MOYKET M HE OKAa3aTh-
cf, MOITOMY NpaBUJIbHEe OYAET OTBETHTH, HWTO BEPOATHOCTH
POKAEHNA AMHHHONIEPCTHEIX NOTOMKOB COCTABHMT /4.

Omeem. Bo BTOPOM NOKOJIEHMH MOKHO OKHJIATH pOXKIe-
HHA KOPOTKOIIEPCTHHIX IOTOMKOB C BEPOATHOCTBIO “/, W
ANMHHONIEPCTHEIX C BEPOATHOCTBIO /.

2. Ha pucyHke npHuBeJeHa POJIOCIOBHAA CEMBH, IIOKA3LIBA-
omas HacHeJ0oBAHHE NpPHU3HAKA «0ejad NpAAbL HaJo JOOMs.
Onpepenure, Kak HacleqyeTcs 9TOT NPH3HAK.

Pemenne. PaccMaTpuBas poJOC/IOBHYIO, MBI OTMEYaeM, 4TO
y poaunTeneii, He uMeOmHX Genoil NpAAH, BCE JETH TaKXKe He
HMEIOT DTOr0 HpH3HaKa. Y poauTeneil, uMelomux Genxywo
npsjb, IPHMEPHO IOJIOBHHA JIETEl ee TOXKe MMEeT. ¥ JeTei,
HMeImuX Oenyio npaab, o0A3ATENLHO ee MMEeT OJHH M3 po-
auTesieil. DTO yKaskiBAeT HA TO, YTO IPH3HAK ONpeAeldeTcH

JIOMHHAHTHBIM T'€HOM, & Bce
4jleHbl CEMbH, HMeIHe
O 9TOT NPH3HAK, HABIAITCA
FeTepPO3NIOTAMH.
Omeem. Ilpusnax «Ge-
nas OpsaAb HAAO JN6OM» OII-
pefenAeTca JOMHHAHTHBIM
reHOM.




YMK no 6uonoruu. 10-11 knaccbl (yrny6reHHbIN YPOBEHb)
(noa pea. B.K. lLUymHoro, M. Abimwiunya)

B npakTnkym yrrnybneHHOro ypoBHs BKIHOYEHbI:
» 3NeKTPOHHO-MUKpOCKonuyeckmne gootorpadounm KrneTouHbIX OpraHonaoB n
dooTorpaduu ctaguin MuTOo3a N Menosa y XUBOTHbIX

{
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_ PanHsisi aHadaza |
P = ="
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YMK no 6uonoruun. 10-11 knaccobl (yrny6rneHHbIN YpOBeHb

(noa pea. B.K. lLUymHoro, M. Abimwiunya)

B npakTukym yrnybGneHHOro ypoBHS BKINHOYEHbI:

» TEeMbl CAaMOCTOATESbHbIX UCCrieaoBaHNN

EreMbI CaMOCTOSATEbHLIX MCCNeAoBaHUn

1. Onpenenenne HaAWYHSA O€JKOB, YIJI€BOIOB, JHIHIOE H
BHTAMHHOE B PA3JHYHBIX HPOAYKTAX IMHTAHHS.

HeGonbmue KoaudecTBa NpeJHA3HAYEHHBIX AJA HCCIAENO-
BAaHUSA NPOAYKTOB (KycouKu Kaprodens, abloK, OpexoB, ceme-
HA NOJCONHEYHHKA, (acosb, FOPOX H T. A.) THIATEJBHO Paso-
TPHUTE B CTYHNKE ¢ HeGOJBIINM KOJMYECTBOM BOALI JI0 MOJIyde-
HUA OJHOPOAHOH MOAYXKHJAKOH Maccel. Maccy mnponeaure
Yepes3 HEHJOHOBYI TKAHb A OTAEJEeHHA TBEepABIX YAaCTHIL.
ITonyueHnHsIil pacTBOp AOJIKEeH OBITE NPO3PAYHBIM B OeclBeT-
HeIM. Ecim HccaegyeMmble NPOAYKTHEI OKpalleHbl (HAIpHMep,
MOPKOBB HJIM 3€JIeHb), IHIMEHTH! Iepej] PACTHPAHHEM HYIKHO
yaanuTe. 1A aTOro MesKO Hape3aHHBIH NPOAYKT 3ajeire
70%-HBIM COHPTOM, B cly4ae HeoOXOAHMMOCTH NOJAOTpeiTe Ha
BOAAHON GaHe (He MOJB3OBATHCHA OTKPBITBIM OrHem!) 70 KHIe-
HuA, orduasTpyiTe. OAHAKO ciaeAyeT NOMHHTB, YTO HPH Ta-
Koii 00paboTke yAaNAOTCA JHIOHJAL ¥ PACTBOPHMBIE caxapa,
OO3TOMY €€ He cJeAyeT NPHMEHATh, €CJH XOTAT ONpPeAeHTh
HAJIWMYME DTHX BemecTB. [lna onpejeseHna JINUIONHI0B pacTep-
ThII MATEpPHAJ CJeAyeT BCKHIATHTL B Boje. IIpm stom aumn-
JABl OTAENAIOTCH B BHJE KaleJeK HA [IOBEPXHOCTH PacTBOpa.
Hx moxkHO OoKpacuTh cyuanom III.

Jlns onpejenennsa Hanuuusa GeiKa B MOJIOKE cJaelyeT B3ATh
1% -noe niam cuatoe mosoko. K monoky nobasbTe paBHEIR
06'b€M HACHIIIEHHOT'O PACTBOPA CEPHOKMCJIONO aMMOHHA, Ilepe-
vemaiire. OcaskaaeTca MOJIOYHEIN 6eloOK KaseHmH, B pacTBope
ocraiorca ansbymuasl. Yepea 15— 20 mun npopuasTpyiiTe de-
pes3 GymaskHblil GuabTp. Jlaa onpeaenenns Hanuuua Geaxka B
xjebe MJINM MYKEe HY;KHO HMX 38MOYHTH B JHCTHJAJHPOBAHHON
Bojle (HAMOKIIMI1 XJe6 pasMATh) H NOCTABHTEL HA CYTKH B XO-
NOAMABHUK. 3aTeM Xae6 OTKaTbh, PACTBOP OT(HHILTPOBATHL He-
pes OyMarXHEIN (HALTP M Jajiee ONpeAeNATh Haluudne OesKa
B (huasTpare.

Cneayer HOMHHTE, 4TO BCE OTH METOALI ABJAIOTCA Kadecr-
BEHHBIMH, [OTOMY CPABHUBATEH KOJHYECTBO COJAEPXKAIMXCA B
PA3HBIX HNPOAYKTAX BEIECTB MOKHO TOJABKO OPMEHTHPOBOYHO.

2. Onpeaeaenne putamuua C B a6J09HOM cOKe.

Haneiite B npobupky 2 MJi coka u jobaBbTe BOABI A0 00-
mero oobema 10 mu. Barem nobaBeTe 3—4 KA KpaXMalb-
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HOTO KJjeiicTepa. B mosy4yeHHBIH pacTBOp AobaBasiiTe MO Kam-
nam 3%-HBI pacTBOp HOJa 40 HMOABJEHHH YCTONYHMBOIO CHHe-
ro OKpamIMBaHUs, He ucdesaomero B Tedenue 10—15 c. On-
pejejleHHe OCHOBAHO HA TOM, 4TO MOJIEKYJLI ACKOPOMHOBOM
KHCJIOTHI JIerKo okucaaiorea mopaom. Kak Tonbko moj oxmc-
JIMT BCIO ACKOPOMHOBYIO KHCJOTY, CHEAVIONIAd JKe Kaljifd H3-
OBITKA pPacTBOpA HOjJa OKPACHT HMHAHKATOP (Kpaxmal) B CHHHMH
mBeT.

2. Onpeaenenne aKTHBHOCTH ANTEYHBIX (pepMEHTHBIX Ipe-
napartos (nerncuHa, NAHKPEATHHA W JIp.) /Ul PasHEIX cybcTpa-
ToB u ycaosuii (pH m remuneparypsi).

3. Onpegesenne uHCIa XPOMOCOM B JHILIOHMAHBIX Habopax
PASIHYHBIX PACTeHHIl.

Jlna npoBeseHnsA 9Toil paboThl JyYIle BCEro MCIONL3OBATH
JIYKOBHMIIBI MJIH JOCTATOYHO KPYIHBEIE CEMEHA, KOTOPHIE JIETKO
IPOPACTHTE Ha BJIAYKHOH (PHILTPOBANBHOM Oymare. ITpu stom
KOpPEIIKH He JOJIKHEI [epepacTaTh, MX JJIMHA [0JKHA OBITH
He Gosee 5 mm. Uncio XpoMocoM ONpeAensloT B JaBleHBIX
npenaparax.

4. CpaBHHTeJbHOE HCCAETOBAHHE MOJHTEHHBIX XPOMOCOM
XHPOHOMYCOB PasHBIX BHIOB.

Kaxk npaBmio, B 0HOH MECTHOCTH MOTI'YT BCTPEYATHCHA He-
CKOJBKO BHIOB XHPOHOMYCOB, PA3/HYAIIMXCA KAPHOTHIIA-
mu. [losmTeHHBIE XPOMOCOMBI XapaKTEPHBI M JUJIA JIHYHHOK
JAPYTHX BHJOB ABYKPBUILIX, HAIPHMEP MYX, B TOM 4HCJIE ApO-
3oun. Paborars ¢ HUMH HECKOJBKO CJIOKHEE M3-38 MX Ma-
JIBIX pasMepoB, OJHAKO IIOCJEe HEKOTOPOH TPEeHMPOBKHM 93TO
BOBMOJKHO.

5. Hayuenme BIMAHHSA PasJINYHBIX A0OHOTHYECKHX (hakTo-
POB Ha pasBHTHEe PACTeHHIl, HAIPUMEp CPABHEHHE pPa3Mepos,
ILUIOIAH JINCTHEB M YHCJA YCTHMI] HAa eJWHMILY ILIOIajH Ha
HHJKHEHl CTOpPOHE JHMCTA Yy OAVBAHYHKOB M3 pPasHBIX MeCTo-
0OHMTAHMII: BJAKHBIX 3ATEHEHHBIX MECT, BJIAXKHOIO JIyra, cy-
XOro COJHEYHOrO MecTa M T. ;.
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HoBuHka!

NMHNA YMK
B. U. CUBOITIA30BA AJ14 5-9, 10-11 KITACCOB

B

K. W. Crmoriason
AL A, lnemaxon

B. H. Cusosiuason

B, 1. Gsornaos.
AL inemaron

i

|

Ocob6eHHocTn YMK 5-9 knaccbi:

Cuctema BONPOCOB M 3a4aHUI OPUEHTUPOBaAHA Ha pPa3BUTUE
YHMBEpPCaNbHbIX y4ebHbIX AeNCTBUN, POPMUpPOBaAHUE
MHGOPMALNOHHO-KOMMYHUKALMOHHbIX KOMMETEHLMUN,
EanHas HaBuraunmoHHasa cuctema yuebHMKoOB No3BonseT
pPaUMOHaNbHO U 3PpHEKTUBHO OPraHM30BaTb YYEOHDIN
npouecc

Ocob6eHHocTn YMK 10-11 knaccbil:
Y4ebHUKN COOTBETCTBYIOT 6A30BOMY YPOBHHO N3yYeHUA
6uonornmn B 10-11 Kn. B 06beme 1 4/Hep.
CobntoaeHa npeemMcTBEHHOCTb C IMHUEN No buonorun ans
OCHOBHOM (5-9 KAn.) WKonbl

AA. Kawerenuis
. K. Kacuepuicn

'

MeTtoanyeckue

pekoMeHaauunmn

Buosnorus

Buornorus

7

H B. M. Conormason H B. H. Conorzazon
MeToueckite peKoMeH i MeToanueckie peKoMerIamm
Tpumepunie pabouie nporpaMsn Hpmmepnuie pabotme nporpasn
' 5—9 knaccer 10—11 knacenr
Brogpris ' | )
1 prus ' Buonoras |
s 5 | =
5 F ?m L ua | ﬁ")\ | Buonorns
l'-"—ﬁ(' ; b | Joun 10 \’
"‘8 ¢
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ABTOpEL: ABTOPLL
wamn. med. mayk I M. Crkmopmon, kann. neq. Hayk P. A. NetpocoBa, kaug Guwon. saye T. B. Mazapkuua,
wauj. nef. Hayk fA. B. KoTeaesckan kann. nag. Wayk I, C. Kanwdoea, kadg. ned. Hayk J1. A. MapuyTvla
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METANPEAMETHbIE
PE3YNbTATbI

CrapgapTHsnpoBaHHEIE
MAaTepPHAJbI I OIleHKH
UHTATeNLCKOM
TPaMOTHOCTH
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BAOCTUEHUN
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Bapuaums. \ETANPEMETHBIE
PE3YNbTAThI 3
i B'S
Cramjaprusuposannsie =
PlS MaTepHaJbl 719 o §
OL[EHKH YHTATeIBCKONH § E
""" TPaMOTHOCTH ‘8'8
o

Glocobue
049 yuumerq

Kaacc

OLIeHKa

Kopg: 41-0571-01
Mapamertpbi: 60X 90 /g, 96 c., 1 Kpacka.

Koa: 41-0455-01
Mapamertpbi: 60X 90 /¢, 160 c., 1 KpacKa.

HoBuHka!

[TlogrotoBka K TectupoBaHuto PISA!

MeTanpeamMeTHble pe3ynbraTthl. CTaHA4AaPTU3MPOBaHHbIE MaTepuansbl
ANA OLEeHKN YnTaTeNlbCKOW rpamMoTHOCTU. 9 Knacc.

Koeanesa I'. C., lemngosa M. KO., MeaHoBa J1. ®. n gp./nog pea. I'. C.
KoBaneBown.

KomnneKT npegHasHavyeH 414 NpoBeaeHuA B KOHLEe 0byvyeHMA B OCHOBHOWM LWKoNe
OLEeHKN cGOPMMPOBAHHOCTU BAXKHENLLETO MeTanpeamMeTHOro pe3ynbraTta —
OCHOBbI 0Oy4YeHMA B WWKO/IE — YUTATENbCKOMN PAaMOTHOCTM (CMbIC/IOBOTO YTEHUSA U
yMeHui paboTtaTtb ¢ MHGopmaunen).

KomnneKT pa3paboTaH B COOTBETCTBUM C MEXAYHAPOAHbIMM TpeboBaHUA
nccnegosaHma PISA n no3sonaeT B nepnog, nposegeHna B Poccnm mnccnepoBaHua
PISA-2018 oueHUTb TOTOBHOCTb YYaALMXCA WKOA K MPOXOXKAEHUIO
mexayHapogHoro tecta PISA.

KomnnekT BKAOYaeT:

>yeTbipe BapUaHTa TeCTOB, B KaXKA0M M3 KOTOPbIX AAOTCA TEKCTbI MO YETbIPEM
npeamMmeTHbIM 0b6n1acTam (MaTeMaTUKE, PYCCKOMY S13blKY, ECTECTBEHHOHAYYHbIM
npeameTam M 0bLLEeCTBEHHO-HAYy4YHbIM NpeamMmeTam) ¢ 3aJaHUAMU K HUM;

»>nocobue gna yuutens;

PKOMNbIOTEPHYIO Nporpammy A4/11 BBoAa M 06paboTKm
pe3yNbTaToB BbINOMHEHWA PaboThbI (pa3melleHa Ha caliTe prosv.ru).

Kakaas WKoMa MMeeT BO3MOMXKHOCTb CPaBHUTb CBOM Pe3yNbTaTbl C APYTMMM
POCCUMCKMMMU LLKONAMU. KOMNIEKT afpecoBaH yYnTeNsiMm, PyKOBOAUTENSAM
06w,e0bpa3oBaTeNbHbIX OPraHN3aALMIN U UX 3aMECTUTENAM, @ TAKXKE POAUTENAM. )

*AYHOPO,,
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3NEKTPOHHBIN YYEEHUK
OCTOPOXHO - KOHTPA®AKT!

"NMPOCBELIEHHWE" - NAPTHEP
nM3e-2017

MMKER 2017
TOPO[l OBPA30BAHHWA 2017

OTKPBITAA 3KCNEPTH3A
YUEEHWKOB ¥ NOCOBMA

AKAREMUA NPOCBELEHUA
COEPbHI

KAPTA NAMATH

MOA BYAYWAR NPO®ECCHUA

NPOAOM TECT HA
®UHAHCOBYIO FPAMOTHOCTE

[UCTAHUMOHHOE OBYYEHME

AOWKONEHOE OEPA3OBAHWE
HAYANBHASR LWKONA

KOPPEKLMOHHAS NEOATOMMKA

TUTEPATYPA ANA
HALUMOHANBHBIX WKOM 1
MWIPAHTOB

AHTMMACKUIA A3BIK
MCTAHCKWIA A36IK
HEMELKWW A36IK
PAHLIY3CKAM A3LIK

WHTEPHET-KYPHAN
«MHOCTPAHHBIE A3bIKW»

EXPRESS PUBLISHING
KUTARCKWA A3bIK

MCTOPMA
OBLECTBO3HAHUE
SUHAHCOBARA FPAMOTHOCTb
NUTEPATYPA

PYCCKWA A3IK

3KOHOMMKA

3Konorua

TEOTPA®UA

o

EMONOTHA

Cant http://lwww.prosv.ru/

Ei’ 7 WHTepHeT-MarasuH_ |[= Katanor Il O6 nspatenscTse
[IPOCBEIIEHUE © oe kynuTb f+7 (495) 789-30-40 O EN

DU

NMnoAroToBbCA
KEIN 2018!

OT CO3ATENEN KOHTPOJ1IbHO-U3MEPUTE/bHbIX

MATEPUANOB
0 CKWAKA NPU 3AKA3E
OT 20-TU NOCOBEUA
o OAHOIo BUAA
Bcepoccninckmnin KOHKypC

«Tobl cpawb F’NA HaBepHakal»

OHNAWH*KYPCbI NOArOTOBKU
K EF3-2018 AN WKONIbHUKOB

Bcepoccuitckmii KOHKYPC no reorpadum - «Axums: 3 npeamera no uere asyx'»
«YpOK B MO€i1 CTpaHe» Ocrasare sasecy

ACTPOHOMMUY

O6pa3zoBaTesibHbli NAaHWET
oT usgarenscrea «lpocsewexHmnes

ACTPOHOMMA

s
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« maBHaAa

buoJsiorusa
YMK
HoBocTu YMK MK YMK JI.K#BbesisieBa
YMK «JIusus YMK «€depbi» 1o (6a3oBBIH
My6nukaumm SKABHU» OHOJIOFAN YPOBEHB)
BebuHapbi

Pepaxuug 6uosornn u SiE

€CTeCTBO3HaHHUA — T S YMK "JII/IHHSI
YMK nopg pex. B: VMK "JInausa JKHU3HU" 10-11
K. HlymHOEQ KUBHU" 10-11 KJIaCChI
(Hpoci;‘;dmbnmﬁ Kiacebl (ba3oBhIi (Yrry6ieHHbIi
YPOBEHE) YPOBEHB) VPOBEHB)

+7 (495) 789-30-40 (go6. 4283)

™ ZGaponyuk@prosv.ru
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O06 nsparenbcTBe

«— buonorua

YMK «JIMHUA :KU3HU»

06 YMK
OB YMK BEBUHAPD

YMK «JIMHUSA )KU3HU>» Bgﬁﬁﬂapm

BebuHapbl

MeToauyeckas NomoLib

Pepmakmua 61oIoruy u
€CTeCTBO3HAHUA —

METOAWYECKAA MOMOLLb
IIporpaMMBl, METOUIECKHE CKAMATS
"SRV A0nA200) pazpaboTku U Ap. (aiisbl ays DJIeKTPOHHBIE IPUJIOKEHHS K

CKaYUBaHHA y‘le6HPIKaM

(™ ZGaponyuk@prosv.ru




Konunka BebuHaposB Nl
Oata Tema NekTop: Ccbinka
14 pekabps Jkonorusa nonynsuun CepreeB Muxaun NeoprneBu4, [OKTOpP https://qoo.ql/Zf?CC'|
2017 Guonornyeckux Hayk, coaBTop y4eOHUKOB no

ob6wen 6uonoruu nspartenbcrea «MpocBeweHne»
PyBuHckuin AHatonun OBceeBud, npocpeccop,
OOKTOp 6Monornyeckmx Hayk, coaBTop y4eOGHMKOB

https://clck.ru/CXdXL

29 HoAbOp#A PelweHue reHeTMYECKMNX 3agaY Kak

2017 npaBUIibHbIN NOAXO0A K MPOYHOMY
YyCBOEHUI0 6a30BbLIX NPUHLUMNOB «lMpocBeLweHune» no obwen Guonorum
reHeTUKm
27 HoAOpA MepeunTbiBana dapBuHa, nnu Kak BopoauH MNaeen MuxannoBun4, JOKTOP https://clck.ru/CXdaU
2017 06 BACHATL 3BONOLMIO, YTOOLI BCeM | OMonornyeckux Hayk, 3aBegyrlLumn naboparopuen

PeKoOMOMHALMOHHOIO U cerperalMoHHOro aHanumsa
nuuml CO PAH, coaBTOp y4eOHMKOB uspgatenbcrea
«lMpocBeleHne» no obwen Guonorum

ObIno UHTEepPeCHO N NOHATHO

16 HOAOpA PdopMUpoBaHME IKONOrM4YeCckomn TokapeBa MapuHa BuktopoBHa, Beaywmm metoguct| htitps://clck.ru/CXdcA
2017 KyNbTypbl WKOJIbHUKOB CpeAcTBaMu peaakuum 6uonorum n ectectso3HaHusA LleHTtpa
Kypca «buonorusa» (YMK «JluHus ecTecCTBEHHO-MaTeMaTU4YeCcKoro oopasoBaHus
XKU3HUY) unspartennctBa «[lpocBeLieHue»
https://clck.ru/CXdsh

TokapeBa MapuHa BukrtopoBHa, BegyLwmm MmeTogucT

13 okTAOpA | WUToromas atrecraums Ha BbICOKUM
penakumm uonornun n ectectBo3HaHus LleHTpa

2017 6ann Bo3moxHa! Kak ato caenatb,
MCNoNb3yA pecypchbl U3paTenbLCTBa ecTecTBEHHO-MaTeMaTU4YecKoro oobpasoBaHus
«lMpoceelwweHne»? nsaartenbcTBa.

https://clck.ru/CdMBB

CkBopuoB lNMaBen Muxannosu4, kKaHguaar
neaarorMvyeckux Hayk, AOLEHT, pyKoBoaAUTesb
ropoAcKoun aKkcnepumeHTanbHomn nnowagku (MF3M)
«®opmMupoBaHMe CUCTEMbI OLIeHKM KayecTBa
obpasoBaTenbHOro npouecca B COBpeMeHHOMN
LUKOse»

NnaH BeOMHapoB no ccbisike: http://www.prosv.ru/webinars/subject/biology.html

25.01.2018| OueHka kayecTBa GUONOrMYECKoOro
ob6pa3oBaHusA: NpobnemMbl U peanum



https://goo.gl/Zf7CCj
https://clck.ru/CXdXL
https://clck.ru/CXdaU
https://clck.ru/CXdcA
https://clck.ru/CXdcA
https://clck.ru/CXdsh
https://clck.ru/CXdsh
https://clck.ru/CdMBB
http://www.prosv.ru/webinars/subject/biology.html
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Ecnu Yy Bac ectb BOMNPOCHLI, rOTOBa AAaTb OTBETbI.

C yBaxeHuem,
Beaywmumn metoamct Hatanba AHatonbeBHa MopryHoBa

Ten: (495) 789-30-40 (BHyTp. 40-25),
Mob6.: +79777308205

NMorgunova@prosv.ru

http://www.prosv.ru/
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