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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)

®OC 1o IUCHUIIIMHE SABIISIETCA YaCThIO TPOTPaMMBbI ITOJATOTOBKH CIICIIMATHUCTOB
cpeaHero 3BeHa 1o crenranbHocTH 09.02.07 MHpopMaimoHHbIe CUCTEMBI U
IporpaMMHPOBAHUE

1.2. Mecro mucuuminnbl B crpykrype HIICC3:
BOJ1.00 ba3oBbie 0011e00pa3oBaTeIbHbIC TUCITUTLINHEI.

1.3. lesau 1 3agaum JUCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTaTaM O0CBOCHUA
AUCHUNIMHBI

JInuHOCTHBIE pe3yabTaThl

Ne dopMHUpyEMBII pe3yabTaT
PesynbTata|Coxpamennas [MosnHas popmyTupoBKa
(dopMyIMpoBKa
1.1 ['paxnanckoe I'paxpanckoe BocnuTanue:
BOCIIUTAHUE

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIUU
oOyuatorerocs KakK AKTUBHOI'O U
OTBETCTBEHHOT'O YJicHa POCCUHCKOTO
00IIIeCTBA;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB U
00sI3aHHOCTEH,  yBaXKCHHE  3aKOHA U
MIPaBOTIOPS/IKA;

IPUHATHE TPATUIIMOHHBIX HAIIMOHAIBHBIX,
00IIIeUeIOBEYECKUX T'YMAHUCTHUYCCKUX H
JTEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh ~ IIPOTHUBOCTOSITh  HJICOJIOTUH
AKCTpEMHU3Ma, HallMOHAIu3Ma, KCeHo(poouH,
JTUCKPUMUHALIUH 10 COILIMAJILHBIM,
PENMTHO3HBIM, PACOBBIM, HaIMOHAIBHBIM
pU3HaKaMm;

FOTOBHOCTD BECTH COBMECTHYIO
NESTENHPHOCTh B WHTEpPEcax TPaKIaHCKOTO
o01ecTBa, y4acTBOBaTh B CaMOYTPABICHUN
B 00meo0pa3oBaTeIbHON OpraHu3aul 1

ACTCKO-IOHOICCKUX OpraHu3alvgX;
YMCHHUC BSaHMOHeﬁCTBOBaTB C
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COnMaJIbHBIMHU MHCTUTYyTaMH B COOTBCTCTBUU

¢ uX QyHKIUSIMU U HA3HAYCHHUEM;

® TOTOBHOCTH K ryMaHUTapHOU u
BOJIOHTEPCKOM ACATEIbHOCTHU
[TatpuoTnueckoe IlaTpuoTnyeckoe BOCIUTAHME:
BOCITUTAHHE

® c(hOpMUPOBAHHOCTb POCCUHCKOM
rpaXJaHCKOW UJICHTUYHOCTH, MAaTPUOTU3MA,
YBAXKEHUSI K CBOEMY HApPOJy, YyBCTBA
OTBETCTBEHHOCTH Itepen; Poaunoin, ropaoctu
3a CBOM Kpau, CBOXO PoiuHy, CBOU SI3bIK U
KYJIbTYPY, MPOLIJIOE U HACTOSIIEE

MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

® [IEHHOCTHOE OTHOIIEHHE K
roCyJapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U MPUPOTHOMY HACIIEUIO,
namMsTHUKaM, TpaauLuusaM HapoJos Poccun,
NOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE,

CIIOPTEC, TCXHOJIOTUAX U TPYAC,
i HHGﬁHaH Y6C)K,Z[CHHOCTI), T'OTOBHOCTDB K

CIIyeHUI0 U 3amure OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY

JlyxoBHO-HpaBcTBeHHOE |yXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:
BOCIIUTaHUE

® O0CO3HAHHC NYXOBHBIX HCHHOCTCf’I

POCCHICKOrO HApOJa;
¢ chopMUpPOBaAaHHOCTH HPABCTBEHHOTO

CO3HAHMSI, STUIECKOTO MTOBEICHNUS;

® CIIOCOOHOCTB OLICHUBATh CUTYAILIUIO U
NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE

HOPMbI 1 HICHHOCTH,
® OCO3HAHHC JIMYHOI'O BKJIaJa B IIOCTPOCHUC

YCTOMYHMBOTO Oy ayIIEro;

® OTBETCTBEHHOE OTHOILIEHHE K CBOUM
poauTensM U (W) APYrUM 4jieHaM CEMbH,
CO3JaHUIO0 CEMBH Ha OCHOBE OCO3HAHHOI'O
MIPUHSATHS IEHHOCTEN CEMEMHOW )KU3HU B
COOTBETCTBHUH C TPAAUIUSIMU HAPOJIOB
Poccun

DCTETUYECKOE JcTeTHYecKoe BOCIIUTAHME:
BOCIITUTaAHHUC
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® 3CTETUYECKOE OTHOIICHUE K MUPY, BKJIHOYAs
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPpyJa U

OOIIECTBEHHBIX OTHOIICHMI;

® CIIOCOOHOCTH BOCIIPUHUMATh Pa3TMYHbBIE
BUJIBI UCKYCCTBA, TPAJAUIIUN U TBOPUYECTBO
CBOETO U JAPYTHX HAPOJIOB, OITYIIATh

OMOIIMOHAJIBHOC BO3I[CﬁCTBPI€ HCKYCCTBA,

hd Y6€)K,Z[CHHOCTB B 3HAYUMOCTH HJIA JIMYHOCTH
n O6IlIeCTBa OTCUYCCTBCHHOI'O 1 MUPOBOT'O
HNCKYCCTBA, OTHUYCCKUX KYJIbTYPHBIX

TPaJIUIIAA 1 HAPOJHOI'O TBOPUYECTBA;

® TOTOBHOCTh K CAMOBBIPAKECHUIO B pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE MIPOSIBIIATh
KayeCTBA TBOPUYECKOW JIMYHOCTH

1.5

Ddu3n4YeCKOe BOCIIMTAHUE

dusnueckoe BOCIUTAHHUE:

¢ chopMUPOBAaHHOCTH 37I0POBOTO U
0e3omacHoro odpasa KM3HU,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY
3JI0POBBIO;

® MOTPeOHOCTH B (PU3UIECKOM
COBEPIIICHCTBOBAHKH, 3aHATUSAX CIIOPTUBHO-

03JIOPOBUTEILHOU AEATEIBHOCTHIO;

® AKTHUBHOE HENPUATUE BPEIHBIX MPUBBIYEK U
UHBIX (OPM MPUUUHEHUS Bpeia
(U3UIECKOMY U TICUXUYECKOMY 3710POBBIO

1.6

TpynoBoe Bocniutanue

TpynoBoe BociuTaHue:

® FOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTH

MacTepcTBa, TPYIAO0JII00HE;
® TOTOBHOCTh K AaKTUBHOW JEATEIHLHOCTH

TEXHOJIOTHYECKOU u COIIMAJIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTH
UHUIIMUPOBATD, IJIAaHUPOBATh u
CaMOCTOSTEIBHO BBIIIOJIHSATH TaKy¥o
JIeITEIIbHOCTD;

® UHTEpEC K Pa3IMYHBIM chepam

npodeccuoHanbHON AeSTENHHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIM BHIOOp OyayIIeH
npodeccu U peain30BbIBaTh COOCTBEHHBIC
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YKU3HCHHBIC TUTAHbL;

® TOTOBHOCTh U CIIOCOOHOCTH K 00OpPa30BaHUIO
U caM000pa30BaHUIO HA MPOTSHKCHUH BCEH
KUZHH

1.7

DKOJIOTUYECKOE
BOCITUTAHHUE

JKOJOrMYEeCKoe BOCIIUTAHUE:

¢ chOpMUPOBAHHOCTb IKOJIOTMUECKON
KYJbTYpPbl, IOHUMAaHUE BIUSAHUS COLMATIBLHO-
3KOHOMHUYECKHX MPOLECCOB HA COCTOSTHUE
IIPUPOTHOMN U COLMAIIBHOU CPEIBI,
OCO3HaHHE IrI100AbHOTO XapaKTepa
AKOJIOTMYECKUX MPOoOJIeM;

® [UJIAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUM
B OKPYKAaOILIEH cpe/ie Ha OCHOBE 3HAHUS
LeJIel yCTOMYMBOTO Pa3BUTHS
YEJI0BEYECTBA;

® AKTUBHOE HEIPUATHE JECUCTBUM,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPEE;

® yMEHHE MTPOTHO3UPOBATH HEOIArONPUATHBIE
3KOJIOTUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JICUCTBUN,
MpeI0TBpallaTh HUX;

® PaCUIMPEHUE ONBITA ACATEIbHOCTH
AKOJIOTHYECKOM HAIPaBIEHHOCTH

1.8

LlenHOCTH HAYYHOTO
IIO3HAHHU

HeHHOCTI/I HAYYHOI'0O NO3HAHUSA:

* chopMUPOBaAaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM
IPAKTUKH, OCHOBAHHOT'O Ha JIMAJIOTe
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO

CBOEr0 MECTa B IOJUKYJIBTYPHOM MUPE;
® COBEPILUCHCTBOBAHUE SA3BIKOBON U

YUTATEIBbCKOU KyJIbTYPBI KaK CPEACTBA

B3aUMOJEHCTBUS MEXKIY JIFOABMHU U

IIO3HAHUS MUPA;

® OCO3HAHME LIECHHOCTU HAYYHOU
NEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M MCCIIEN0BATENBCKYIO

ACATCIIbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC

MertanpeaMeTHbIe pe3yJIbTAThI
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Ne

dopMUpyEMBII pe3ybTaT

Pesynbrara|Coxpamennas [MonHast hopMyTHPOBKa
dbopmyIpoBKa
2.1 YHuBepcanbHbIE YHuBepcajbHble y4eOHbIe TO3HABATEIbHbIE
yueOHbIe neucTeus. bazoBblie JlornyecKkue 1eCTBUA:
IIO3HABATEIIbHBIE

neiicteusd. bazoBeie
JIOTUYECKUE NEUCTBUS

CaMOCTOATENbHO (POPMYIUPOBATH U
aKTyaJIM3UpoBaTh Npooiemy,

paccMaTpuBaThb €€ BCCCTOPOHHC,
YCTaHaBJIMBATb CYIHGCTBCHHBII‘/JI IIPpU3HAK UJIN
OCHOBaHMA OJIsA CPABHCHUS, KJ'IaCCI/I(l)I/IKaLII/II/I

1 000011IeHNS;
OIPEAEIIATh LN ACITEIbHOCTH, 3a1aBaTh

mapaMCeTpbl U KPUTCPUU UX JOCTHUIKCHUAA,
BBIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCUMA
B paCcCMaTpUBACMBbIX SABJICHUAX

BHOCHUTB KOPPCKTUBLI B JACATCIIbHOCTD,
OOCHHUBATH COOTBCTCTBUC PC3YJIbTATOB
oeJIAM, OOCHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ

ACATCIIBHOCTH,

Pa3BUBATh KPCATUBHOC MBIINLJICHUC IIPH
PEIICHUHN JKU3HCHHBIX HpO6J'IeM

2.2

YHuBepcaibHbIE
y4ueOHbIE
1103HABATEIILHEIC
nencTBusd. ba3zoBrie
HCCJIEIOBATEIILCKIE
JIeHUCTBUSI

YHuBepcajJbHbIe y4eOHbIe 03HABATEIbHbIE
necTBus. ba3zoBrle uccieaoBaTe/LCKHeE
MeUCTBUA:

BJIA/ICTh HABBIKAMHU y4€OHO-
MCCJIE0BATEIILCKON U MPOECKTHOM
JEeSITEIIbHOCTH, HABBIKAMH Pa3pelICHUS
npoOJieM;

CIIOCOOHOCTH U TOTOBHOCTD K
CaMOCTOSATEIIBHOMY MMOUCKY METOJI0B
pEILICHUS MPAKTUYECKUX 3324,
MPUMEHEHHIO PA3JIMYHBIX METOI0B

NO3HAHUS;
OBJIAJICHUE BUJIAMH J€ATEIBbHOCTH I10
MOJIyYEHUIO0 HOBOT'O 3HAHUS, €r0
UHTEPIpETalud, TPeoOpa3oBaHUIO U
MIPUMEHEHUIO B Pa3JINYHBIX Y4EOHBIX
CUTYAIMsIX, B TOM YHCJIE TIPU CO3IaHUU

y4EOHBIX U COIUAIBHBIX TPOECKTOB;
dbopMupoBaHUE HAYYHOTO THUITA MBIIIJICHHUSI,
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BJIaJICHUE HAYYHON TEPMUHOJIOTHEMN,

KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;
CTaBUThb U (HOPMYIUPOBATH COOCTBEHHbIE
3a/1auu B 00pa3oBaTeNbHOMN ICSITEILHOCTH U

KU3HEHHBIX CUTYALUAX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3H U
aKTyaJIM3UpOBATh 3a/1a4y, BBIIBUIaTh
TUIIOTE3Y €€ PEUICHNUs, HAXOAUTh apIyMEHTBI
JUIsL I0KA3aTeNIbCTBA CBOUX YTBEPKIACHUN,

3a/1aBaTh [APAMETPHI U KPUTEPUU PEILLICHHUS;
AHAJIM3UPOBATH NOJIYYEHHBIE B XO/I€
pelIeHns 3a1a4u PE3yIbTaThl, KpUTUYECKU
OLICHUBATh UX JJOCTOBEPHOCTb,
IIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX

YCIIOBUAX,
AaBaTb OICHKY HOBBIM CUTYallUAM,

OIICHUBAThH MTPHOOPETECHHBIN OTIBIT;
pa3pabaThIBaTh MJIaH PEIICHUSI IIPOOIIEMBI C
y4EeTOM aHaIN3a UMCIOIIIHUXCS
MaTepUaIbHBIX 1 HEMATEPHATBLHBIX
peCypcoB;

OCYIIECTBIISATH TICJICHAIIPABIICHHBIA ITOUCK
TIEPeHOCca CPEJICTB M CIIOCOOOB JICHCTBHS B
poeCCHOHATIBHYIO CPEIY;

yYMETh MTEPEHOCUTH 3HAHUS B
MMO3HABATEIIbHYIO U MPAKTUUECKYIO 001acTH

KU3HEAEITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX
IpPEAMETHBIX 00IacTei;

BBIJIBUTAaTh HOBBIC UJICH, IIpEJjIaraTh
OpUTHHATBHBIC TTOAXOBI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a/1a49H, JOITYCKAFOIIHE
aJIbTEPHATUBHBIC PEIICHUS

2.3

VYHuBepcaabHbIe
y4eOHbIC
II03HABATEIIbHBIC
nevictBust. Pabora ¢
uH(popmanmein

YHuBepcaJbHbIe y4eOHbIE I03HABATEIbHbIE
neiicrusi. Padora ¢ undopmanueii:

® BJIaJICTh HABBIKAMU IIOJIYYCHUA

UHGOPMAITUHU W3 UICTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISAThH TIOUCK,
aHaJIM3, CUCTEMATU3aIMI0 ¥ HHTEPITPETAIUIO
uH(GOPMAITUHU Pa3IMYHbBIX BUIOB U (hopm

IIPEACTABIICHHUS;
CO3/7aBaTh TEKCTHI B PA3IMYHBIX (popMaTax C
y4€TOM Ha3HaueHUs! HHPOpMaLUH U
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LEJIEBOI ayIMTOPUH, BBIOUPASI
ONTHMAaJbHYIO (pOpPMY IIpeICTaBICHUS U

BHU3yaJIN3allNH;
OLICHUBATh JJOCTOBEPHOCTb, JISTUTUMHOCTh
uH(opMaIK, €€ COOTBETCTBUE MPABOBLIM U

MOPAJIbHO-3THYECKHM HOPMaM;
UCII0JIB30BaTh CPEJICTBA MH(POPMAITMOHHBIX
Y KOMMYHHKAIIHOHHBIX TEXHOJIOTHUH B
PEIICHINN KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX
U OPraHU3alMOHHBIX 33]1a4 C COOTI0ACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH
0e3011aCHOCTH, TUTHCHBI,
pecypcocOepekeHusi, IPaBOBbIX U
ATUYCCKUX HOPM, HOPM MH(DOPMAITMOHHOU
0e30MacHOCTH;

BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS U
3aIUThl HHGOPMAIMK, HHPOPMAITMOHHOM
0Ce30MacHOCTH JINYHOCTHU

24

YHuBepcaibHbIE
KOMMYHHUKATHBHBIE
nevictBust. OO1eHNne

YHuBepcajbHble KOMMYHHKATHBHBIE JI€CTBHSI.
Oo0menue:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOAIBLHBIC CPE/ICTBA
OOIIICHHMSI, TOHMMATh 3HAYCHUE COITUATBHBIX
3HAKOB, PaCIO3HABATh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYaIlUil B CMATYATh

KOH(DJIMKTHI;

BJIJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS
1 B3aHMMO/ICHCTBUS;

apryMEHTHUPOBAHHO BECTU JIUAJIOT, YMETh
CMAr4aTh KOH(QIUKTHBIE CUTYAIINH;
Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PEHUSI C UCIIOJb30BAHUEM SI3BIKOBBIX
CpEACTB

2.5

YHuBepcaibHbIE
KOMMYHUKATHUBHBIC
neiictBusa. CoBMecTHas
JIeSITEIbHOCTh

YHuBepcajbHble KOMMYHUKATHBHBIC ACCTBUA.
CoBMecTHAA NeATEIHLHOCTD:

® [IOHHMAaTh U HUCIIOJb30BATh IIPCUMYIIICCTBA

KOMaHJAHOW ¥ MHJIMBUYabHON pabOTHI;

b BBI6I/IpaTI) TEMATHUKY U MCTOAbI COBMCCTHBIX

JEUCTBUM C yUeTOM OOIINX UHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOI'0 4JieHa KOJJICKTHBA;
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IIPUHAMATh L€ COBMECTHOU
NESITEIIbHOCTH, OPTaHU30BbIBATH U
KOOPAWHHUPOBATH JCUCTBUA MO €€
JIOCTYDKEHMIO: COCTABJIATH IIJIAaH JCHCTBUH,
pacnpeeNsaTh poJik C Y4ETOM MHEHHUM
YYaCTHUKOB O0CYXJaTh PE3yIbTaThI

COBMECTHOM pabOTHI;
OILICHUBATh KaUueCTBO CBOETO BKJIaJa U
Ka)X/I0r0 Y4aCTHHKA KOMaH bl B OOLIUIA

pe3ynbTaT Mo pazpadoTaHHBIM KPUTEPUSIM;
[IpeAJIaraTb HOBBIE MPOEKTHI, OLIECHUBATh
UJEU C NTO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH,

MPAKTUYECKON 3HAYUMOCTH;
KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B
YCJIOBUSIX PEANIBHOTO, BUPTYaIbHOTO U

KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBUS;
OCYUIECTBJISITh MO3UTUBHOE CTPATETUYECKOE
IIOBEJICHUE B PA3JIMYHBIX CUTYyaIIUX,
MPOSIBJISITH TBOPUECTBO U BOOOpAKECHUE,
OBITH MHUIIMATUBHBIM

2.6

YHuBepcanbHbIE
PETYJISATUBHBIC IEUCTBUS.
Camoopranuzanus

YHuBepcaJbHbIe peryJassTUBHbIC 1eHCTBUA.
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATh
MO3HABATENbHYIO IEITEIbHOCTD, BBISIBIATD
po0JIeMbl, CTaBUTh U (OPMYIHPOBATH
coOCTBEHHBIE 33/1a4¥ B 00pa30BaTEIbHON

NEATEIHPHOCTH U KU3HCHHBIX CUTYAIIHSX;
CaMOCTOSTEIILHO COCTABIIATh IUIAH PEIICHUS
po0JIEMBI C Y9€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1

MPEANOYTEHUH;

® /1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
® pacHIUPATH pAMKU Y4EOHOTO IIpeaMeTa Ha

OCHOBE JIMYHBIX MIPEATIOYTCHUI;
JieaTh OCO3HAHHBIN BBIOOD,
apryMEHTHUPOBaTh €ro, OpaTh

OTBCTCTBCHHOCTD 34 PCIICHUC,

OLIEHHBATh IPUOOPETEHHBIN OMBbIT;
Croco0CTBOBATh (DOPMUPOBAHUIO U
MIPOSIBIICHUIO ITUPOKON APYIULUHU B Pa3HbIX
o0nacTax 3HaHUH, IOCTOSIHHO TOBBIIIATH
CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN
YPOBEHb
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2.7

YHuBepcalbHbIE
pEryJsiTUBHbBIE ACHCTBUS.
CaMOKOHTPOJIb

YHuBepcaJbHbIe peryJsiTUBHbIC 1eHCTBUA.
CaMOKOHTPOJIb:

® JaBaTh OLICHKY HOBBIM CUTYyallUAM, BHOCHUTH
KOPPCKTUBLI B ACATCIIbHOCTDb, OLICHNBATb

COOTBETCTBHE PE3YJIbTATOB IEISIM;
® BIIaJIeTh HABBIKAMH ITO3HABATEIHHON

pedaexkcun Kak 0CO3HAHUSI COBEPILIAEMbIX

NENUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX

pe3yJbTAaTOB U OCHOBAHUM;

® JCIIOJIH30BATh MPUEMBI peDICKCHH TSt
OIICHKH CUTYaIluH, BHIOOpA BEPHOTO
pelieHus;

® YMCTh OLCHHUBATh PUCKH KU CBOCBPCMCHHO
IIPUHUMATh PCHICHHA 110 X CHUIKCHHIO

2.8

YHuBeEpcanbHbIE
PETYISTUBHBIC ACHCTBUS.
OMOLMOHAIBHBIN
WHTEJUICKT

YHuBepcajJibHble  peryjsiTUBHbIe  JIeHCTBHS.
"JMOLUMOHAIbHBIN UHTEJJIEKT, MPeINnoJararmmni
copMUPOBAHHOCTD:

® CaMOCO3HAaHHUS, BKIIOUYAIOIIETO CIIOCOOHOCTD
MOHUMAaTh CBOE AMOIIMOHAILHOE COCTOSHUE,
BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOU
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B

cebe;

® caMOperyJIrpoBaHUs, BKJTFOUYAIOIIETO
CaMOKOHTPOJIb, yMEHHE PUHAMATH
OTBETCTBEHHOCTh 33 CBOE IIOBEJICHUE,
CIIOCOOHOCTH aJanTHPOBATHCSA K

AMOIMOHAJILHBIM U3MEHEHUSAM U MPOSIBIATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;

® BHYTpEHHEH MOTHBALIMHM, BKJIIOYAIOLICH
CTpEMJICHUE K JOCTHIKEHUIO LIEJIM U yCIIEXY,
ONTHMHU3M,  HWHHUIMATUBHOCTb,  yMECHHE
JICMCTBOBATD, UCXOJIs u3 CBOHMX
BO3MOXKHOCTECH;

® HMIATHH,  BKIIOYAIOMIEH  CIIOCOOHOCTH
IIOHUMATh  SMOLMOHAJIIBHOE  COCTOSHUE
TPYTHUX, YUYUTHIBATh ero npu
OCYILIECTBJIICHUU KOMMYHUKAIIUH,
CIIOCOOHOCTH K COUYYBCTBHIO u
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CONEPEKNBAHUIO;
® COLMAJBHBIX  HABBIKOB,  BKIIIOYAKOLIUX

CIIOCOOHOCTh BBICTPaWBAaTb OTHOIICHUA C
APyruMu JIIOAbMU, 3360TI/ITBC$I, ITPOSBIIATDH

HWHTEPEC U pa3periaTh KOHOINKTHI

2.9

YHuBEpCcAIbHbIC
PETYJIATUBHBIC IEUCTBUS.
[IpunsitTue ceds u Apyrux
Ioaen

YHuBepcajJbHble  peryjasiTUBHbIe  JAEeHCTBHSA.

IIpunsitue cedsi M APYrux Jroaei:

® [IPUHUMATH ce0sl, MIOHUMAas CBOU HEJOCTATKU
U JIOCTOMHCTBA;

® [IPUHUMATh MOTUBBI U apryMEHThI JIPYTUX
JTONEA  TpH aHauu3e  PE3yJbTaToB

NEATENbHOCTH;
®* [pU3HABATh CBOE€ NIPAaBO W MPaBO JAPYTHUX

JIOJCH Ha OIINOKH;
® pa3BHBATh CIIOCOOHOCTH MMOHUMATh MUP C
MO3UIIAN JPYTOTO YeTIOBEKa

IIpeameTHBIE pe3y/IbTATHI

TEPMUHOB U IIOHITUI

No DopMUPYEMBIN PE3YIBTAT
PesynbTata|Cokpamennas [MosHas GopMyIUpOBKa
dbopmyIupoBKa
3.1 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIH
3HAHWHN O MECTE ¥ pOJIM  |OMOJIOTHH B CHCTEME HayYHOTO 3HAHUS;
OMOJIOTUN B CHCTEME (GYHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIst
HAyYHOTO 3HAHMS,; pEIIeHMS )KU3HEHHBIX MPo0JIeM
(yHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKA
JUTSI peIIeHUS
KU3HEHHBIX MPOOIIeM
3.2 c(hOpMHUPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
YMEHUS PAaCKPHIBATh coJiepkKaHUE OCHOBOITOJIATAOIINX OMOJIOTHICCKUX
coJiepKaHue TEPMHUHOB ¥ TIOHATHIA: )KU3Hb, KJIETKA, TKaHb, OpTaH,
OCHOBOITOJTATAFOIIIHAX OpraHu3M, BHI, TIOMYJIALNSA, YKOCHCTEMa, OMOIIEHO3,
OMOJIOTUYECKHUX ouocdepa; Metaboau3M (0OOMEH BEIIECTB U

MIpEBpAILEHHE SHEPTHH ), TOMEOCTa3
(camoperynsiuus), OnocuHTe3 OeliKka, CTpPYKTypHast
OpraHU3alus )KUBBIX CUCTEM, TUCKPETHOCTb,
CaMOpETryJIALMs, CAMOBOCIIPOU3BEIACHUE
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(penpoiyKiusi ), HaclAeACTBEHHOCTh, U3MEHYUBOCTb,
AHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs
OpraHu3alus

3.3 c(hOpMHUPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
YMEHHUSI paCKpbIBaTh coJiepKaHUE OCHOBOIIOJIATAIOIINX OMOIOTHYECKUX
coJiepKaHue TEOPUI U TUIOTE3: KIETOYHOM, XPOMOCOMHOM,
OCHOBOMOJIATar0IINX MYyTallMOHHOM, SBOTIOLIMOHHOW, IPOUCXOKICHHS
OMOJIOTUYECKUX TEOPUH U |)KH3HU U YeJIOBEeKa
TUIIOTE3: KJICTOYHOM,

XPOMOCOMHOM,
MYTallMOHHOMH,
ABOJIFOIIMOHHOM,
MIPOUCXOKICHUS )KU3HU U
YyeroBeKa

3.4 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
YMEHHUSI pacCKpbIBaTh OCHOBOITOJIArarIne OMOJIOrMYecKue 3aKOHbI U
OCHOBOIIOJIAraroIIne 3akoHoMepHocTH (I'. Mennens, T. Moprana, H.1.
Oouosiornyeckue 3akoHbl u|BaBuiona, J. ['ekkens, @. Mronnepa, K. bapa),
3akoHoMepHocTH (I TPaHUIbI UX TPUMEHUMOCTH K JKHBBIM CUCTEMaM
Menpens, T. Moprana,

H.U. Basuiosa, O.
I'ekkens, @. Mromnepa,
K. bapa), rpanunbl ux
MPUMEHHMOCTH K KUBBIM
cucTeMam

3.5 pUOOpPETEHHE OTbITA NpUOOPETEHHE OTBITA MPUMEHEHUS OCHOBHBIX
MPUMEHEHUSI OCHOBHBIX |METOJ0B HAyYHOT'O MO3HAHMS, UCIIOJIH3YEMBIX B
METOJIOB HAYYHOTO OMOJIOTHU: HAOTIOICHUS U OTTUCAHUSI )KUBBIX
MO3HAHUS, CUCTEM, MPOLECCOB U SIBJICHUI; OPraHU3aLNU U
HCIIOJIb3YEMBIX B MPOBEICHUS] OMOTIOTUYECKOTO SKCIIEPUMEHTA,
Oounonoruu BBIJIBI)KEHUS TUTIOTE3, BBIABICHUS 3aBUCUMOCTH

MEXTy UCCIIETYyEMbIMU BETUYHMHAME, OOBSICHEHUS
MOJIYYCHHBIX PE3yJbTaTOB U (HOPMYTUPOBAHUS
BBIBOJIOB C UCIIOJIb30BaHUEM HAYUYHBIX OHITHUH,
TEOPUI U 3aKOHOB

3.6 c(hOpMHPOBAHHOCTh c(hOpMHPOBAHHOCTh YMEHUS BBIIEIATh

YMEHUS BBIICIISATH
CYIIECTBEHHbIC TPU3HAKH
BUPYCOB, KJIETOK
POKAPUOT U DYKapUOT

CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KIIETOK
MIPOKAPHOT U DYKAPUOT; OJHOKICTOUHBIX U
MHOTOKJICTOYHBIX OPTaHH3MOB, BUJIOB,
OHOreolEH030B U DKOCUCTEM; 0COOEHHOCTH
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IPOIIECCOB OOMEHA BEIIECTB M MPEBPAILICHUS
SHEPrUM B KJIETKe, (DOTOCHHTE3a, TUTACTUYECKOTO U
HHEPreTHUECKOro 0OMEHa, XEMOCHHTE3a, MUTO34,
Me€W03a, OIUIOJOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKCHHUS, MHIUBUAYAITEHOTO Pa3BUTHSI
opranusma (OHTOTeHe3a), OOpLOBI 3a
CYILECTBOBaHHE, ECTECTBEHHOT'0 0TOOPA,
BUI000pa30BaHus, TPUCTIOCOOICHHOCTH
OpPTraHHU3MOB K Cpejic OOMTaHUS, BIVSHISI
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX
M3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH,
KPYTOBOPOTa BEIIECTB U MPEBPAIICHUE SHEPTUHU B
ouocdepe

3.7 c(hOpMHPOBAHHOCTH c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh
YMEHHUSI IPUMEHSATH NOJTyYeHHbIE 3HAHUS 111 00BSICHEHUS
NOJTyYeHHbIE 3HAHUS U1 |OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUM, 1Jis
OOBSICHEHUSI IIPUHATHS IPAKTUYECKUX PEIICHUH B IIOBCEIHEBHON
OMOJIOTUYECKUX KU3HHU C 1IeJIbI0 0OecrieueHnst 0€30MacHOCTH CBOETO
IIPOLIECCOB U SIBJICHUHM,  |3I0POBBS U 30POBbSI OKPYKAKOLIUX JIFOAEH,
JUTSl TPUHSATHS coOJII0/IeHU 3/10pOBOTO 00pa3a >KU3HU, HOPM
MPAKTUYECKUX PEIUIEHUN |TPAMOTHOIO MTOBEACHUS B OKPYKAIOIIEW IPUPOJHOU
B MTOBCEHEBHOM KM3HU C |CpeJie; TOHUMaHNUE HEOOXO0AMMOCTH UCIIOIb30BAHUS
1eNblo o0ecreyeHus JOCTH)KEHUI COBPEMEHHOI OMOIOTUU U
0€30MacHOCTH CBOETO OMOTEXHOJIOTHI JIJISl pALIMOHAIILHOTO
30POBBS U 30POBbs IIPUPOIOIIOIB30BAHUS
OKPYXarOUIUX JTI0IEH

3.8 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTH YMEHUS PeIllaTh

YMEHHUS PeIlaTh
OMOJIOrMYECKHUE 3a1a4H,
COCTaBJISITh
TCHOTHITHYCCKUE CXEMBI
CKpEIIMBaHUS IS
Pa3HBIX THUIIOB
HAaCJICJOBAHMS
IIPU3HAKOB Y
OpraHu3MOB, COCTaBIISITh
CXEMBI TIEpeHoca
BCIICCTB U DHEPTUU B
sKOocHcTeMax (IIeTH
ITUTAHUS, TTUIICBBIC CETH)

OHOJIOTHYECKHE 3aJa4H, COCTaBIIATh
TEHOTUITNYECKUE CXEMbI CKpELIMBAHUS JJIsl Pa3HBIX
TUIIOB HACJICIOBAHUS IPU3HAKOB Y OPTaHU3MOB,
COCTaBJISAITh CXEMbI IEPEHOCA BEIIECTB U SHEPTUU B
AKocucTeMax (IIeMH MUTaHMS, TTUIIEBLIC CETH)
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3.9 c(hOpMHPOBAHHOCTh c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKU
YMEHHI KPUTHIECKH OLICHHMBATh WH(OPMAIIHIO OMOJTOTUIECKOTO
OLICHMBATh WH(OPMAILIHIO |COMIEPKaHMs, BKIIOYAIOIIYIO IICEBIOHAYIHBIE
OHMOIOTHYECKOT0 3HAHUA U3 Pa3INYHBIX UCTOYHUKOB (CpPEICTBA
CoJIepKaHus, MaccoBoi MHGOPMAINH, HAYYHO-TIOMYJIIPHBIC
BKJTIOYAIONIYIO MaTepuaibl); UHTEPIPETUPOBATH STUUECKUE
IICeBJOHAYYHbIC 3HAHUS |aCHEKThl COBPEMEHHBIX UCCIIEIOBaHUM B OMOJIOTHUH,
U3 PA3IUYHBIX MeAMIIMHE, OMOTEXHOJIIOIMH; pacCMaTpUBaTh
UCTOYHHUKOB (CpEAICTBA  |TJIO0OATbHBIE IKOJIOTHUYECKUE TIPOOIEMBI
MacCcOBOH MH(POpPMAIH, |COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K
HAYYHO-TTOMYJISIPHBIC HUM COOCTBEHHYIO TTO3UITUIO
MaTepualbl)

3.10 c(hOpMUPOBAHHOCTH c(hOpMUPOBAHHOCTh YMEHHUH CO3/1aBaTh
YMEHHI CO37aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHNUS
cOOCTBEHHBIC Ha OCHOBE OMOJIOTMYECKON MHPOPMAIIUU U3

IIMCbMEHHBIC U YCTHBIC
COOOIIICHUS HA OCHOBE
OHOJIOTHYECKOM
uHpopManmu u3

HCCKOJIbKNX NCTOYHHNKOB,

TPaMOTHO MCIIOJIb30BATh
MMOHATUUHBIN armapar
OouoJsioruu

HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO UCITOJIb30BaTh
MOHSATUIHBIN anmapat OMoJI0TUN

1.4. ®opmupyemMble KOMIIETEHINH:

OK.1 Bribupath ciocoObI petieHus 3a1a4 npohecCUOHAIBHOMN IeSITEIbHOCTH
MIPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK.2 Hcnonp30BaTh COBPEMEHHBIE CPEACTBA ITIOMCKA, AHAIN3a U HHTEPIIPETALIUN
nH(opMaIuu, 1 THPOPMAITMOHHBIC TEXHOJIOTHH JIJIs1 BHITIOJIHCHUS 33144
poeCCHOHATEHON AESITEIIBHOCTH
OK.4 DddexTrBHO B3auMOACHCTBOBATh M PaOOTATh B KOJUICKTHBE M KOMAaHJIE

OK.7 CopneiicTBOBaTh COXpAaHEHUIO OKPYKAIOIICH CPeJIbl, PECYpCOCOEPEKEHUIO,
MPUMEHSTH 3HAHUS 00 U3MEHEHUH KJIMMAaTa, MPUHIIUIIBI OEPEXITMBOTO IPOU3BOJICTBA,
3¢ (HEeKTUBHO AEMCTBOBATh B UPE3BBIUANHBIX CUTYAIUSIX
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2. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JJIA TEKYIIEI'O KOHTPOJIA
2.1 Texymuii kouTpoas (TK) Ne 1
Tema 3ansaTus: 4.1.3. UuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).
Metoa u popma konTpoasi: KontpoarsHas padora (CpaBHEHHE ¢ aHATIOTOM)
Bua koHTpOJISI: THChMEHHAs paboTa
IIpeamernblii pe3yabTat: 3.1 chopMHUPOBAHHOCTH 3HAHHUM O MECTE U POJIM OUOJIOTHU B
CUCTEME Hay4HOT0 3HaHUs; GYHKIIMOHAJIBHONW IPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHHUS
KU3HEHHBIX MPOOIIEM
3ansaTue(-s1):
1.1.1.buonorus kak Hayka. CBsi3u OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTrUMU €CTECTBEHHBIMU HayKkaMmu, ¢puiocodueid, penuruen, STUKOMN, 3CTETUKON U
npaBoM. MeToibl O3HAHUS KUBOU IPUPO/IBI.
3.1.1.00MeH BelecTB, UM META00IN3M. DHEPreTHUeCKU OOMEH B KJIETKHU.
I'enetnueckas uapopmanus u JHK.
3apanue Nel
Paccmotpute Tabauny «bronorus kak Hayka» U 3alI0JIHATE MTyCTYIO YUKy, BIMCAB
COOTBETCTBYIOLIUN TEPMUH.

Paznen Ounosiornu IIpumep

[ [umnieBble 1enIn

[IpoBeeHre HEPBHOTO UMITYJIbCA

3ammTa opraHu3Ma OT 4yKEPOJHBIX TEJ

PacTenus onuchIBalOTCs U CPaBHUBAIOT C
JAPYIrHUMH PaCTCHUAMM.

0uem<a Ilokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00BEME.

HpI/I BBIIIOJTHCHUU 3a/IaHUA, BCPHO, 3aIIOJIHCHBI TPU CTPOKHU.

3 [Ipu BBITTOTHEHNH 3aaHUs, BEPHO, 3aII0JIHEHBI IBE CTPOKH.

3aganme Ne2
Paccmotpute Tabnuiyy «Bkiaa ydeHoro B pa3BUTHE JAHHOW HAYKW» U 3aMIOJIHUTE MTYCTYIO
SIYENKY, BIMCAB COOTBETCTBYIOLINN TEPMUH.

Paznen Ouostoruu IIpumep

H.. BaBuiioB oprann3zosain 180
AKCHEAUIUHN C LETbI0 U3YUYEHUS
MHOT000pa3usi KyJIbTYPHBIX PACTCHHIA.

K. JIunue - bunapHas HOMEHKIaTypa.

Meunukos U. U. — @arouurapHas teopus
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HMMMYHUTCTA.

Kox P. — OtkpeiTHe TyOepKyIe3HOU

MAJOYKH.
Ouenka Ilokazamenu ouenku

5 3a1aHKe BBITTOJIHCHO B ITOJTHOM O0OBEME.

4 [Tpu BRIMMOTHEHUY 3a]aHUsI, BEPHO, 3aTIOJTHEHBI TPH CTPOKH.
3 [Ipu BBITIOTHEHUHU 3aaHUs, BEPHO, 3aMIOJIHCHBI IBE CTPOKH.

3amanue Ne3

[Ipornecc poTrocuHTE3a pacTEHUM OMUCHIBACTCS XUMUUECKON pEeaKIIUe:

CO, + H,0O + cBer — yrueson + O,

[Tepen yuenbsiMu BCTana 3aja4a BbIACHUTD, IPOJTYKTOM KaKOTO COCIMHEHUS SIBIICTCS
KHCJIOPOJI B 3TOM Mpoliecce. s cpaBHEHUS yUeHbIE U3YUIIIH Mpoliecc POTOCUHTE3A
MypHypHBIX cepobakTepuit. Ita OakTepus 11 (OTOCUHTE3a UCIIONIB3YET CEPOBOAOPO U B
KadecTBE MOOOYHOTO MPOIYKTa BEIACIISICT aTOMapHYIO cepy. Y paBHEHHE (OTOCHHTE3A IS
ATUX OAKTEPU BBITJISIUT CIAEAYIOIIUM 00pa3oM:

CO, + H,S + cBer — yrueBon + 2S

Kakoii BbIBOJI MOKHO c/ieiaTh U3 ATOro uccieaoBanusa? [louemy miis permeHus: HayqyHoH
3a/1a4M YUeHbIE CpaBHUBAIN (DOTOCUHTE3 pacTeHUH ¢ (DOTOCHHTE30M ITyPITYyPHBIX
Oaktepuii? Kakue BemiecTBa erie o0pa3yrTcs B 3TOM Iporecce porocurTesa?

OueHKa Hokazamenu OUEHKU

5 3aJaHue BEIIIOJIHEHO B ITOJIHOM O00OBEME.

HpI/I BBIIIOJIHCHUH 3a/laHUA JJOITYHICHEI JIBa HEA0YCTA.

3 HpI/I BBIIIOJJHCHUU 3aJlaHUA JOITYIICHO Ooiee TPCX HETOYHOCTEH.

IIpeameTHblii pe3yabrar: 3.2 cOPMUPOBAHHOCTH YMEHUS PACKPHIBATH COJICPIKAHUE
OCHOBOTOJIAralIINX OMOJIOTUYECKUX TEPMUHOB U MOHSATUM

3ansaTue(-1):

1.1.2.0KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouosnoruu. Otanyue
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

4.1.2. MlunuBuAyalbHOE PA3BUTHUE OPTAaHU3MOB (OHTOTEHE3).

3ananme Nel

JlatiTe onpeacieHus: OMOJIOTHISCKUM MOHSATHSM (Ha BHIOOP OT YETHIPEX 10 BOCBMHU
MOHATHUI):

Anabwuo3, buonorus, Bupyconorus, Anaromust, ®usnonorus, Ummynonorus, boranuka,
3oo0morust, HacneacTBeHHas ”3aMeHYMBOCTh, MoauduKaliMOHHAs N3MEHYUBOCTb,
I'eneruka, Cenekius, Mopdonorus, Cucremaruka, ['ucronorus, Oxonorus, ['en, Kierka,
Kommnec I'onpaxu, Opranemia, DupomiazMaruiyeckas cetb, Muroxonapuu, JJHK, PHK,
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Bupycsl, Oxonorus, OBomtonusi, Bua, Coobmectso, [Tonynsius, buonienos, buocdepa,
Kusoit opranusm, Ananrtauus, AT®, HAJI®, bakrepuu, benku, ['ubpun,
Monorubpunnoe ckpeniuBanue, Juruopuanoe ckpeuuBanue, Pogurenu, X-Y
XpomMocoMbl, HaciienoBanue CUEIIEHHOE ¢ MOJI0M, [JOMUHAHTHBIN NPU3HAK,
PenieccuBnsiii npusnak, EcrectBennslit ot60p, UckyccTBennsiii ot06op, MuOpuanHr,
Murto3, Meiio3, Myrtarenes, Ourorenes, ®uioruae3, Cumonos, Tpumier, XunHIIECTBO,
[Tapazutusm, Xpomoruiactel, Xpomocoma, Criepmaroszon, SAinexnerka.

OI(EHKa Hokazamenu OUEHKU

5 CdopmynupoBaTh BOCEMb OMOIOTUYECKUX TTOHSITHH.

CdopmynupoBaTh IeCTh OUOIOTUUECKUX TOHITHUH.

3 ChopmynupoBaTh Y€Thl OMOJIOTHICCKUX TTOHSTHS.

IIpeameTHblii pe3yabTat: 3.5 NpUOOPETEHHE ONBITa MPUMEHEHHSI OCHOBHBIX METOIOB
HAYYHOT'O MO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHH

3ansitue(-s1):

2.1.1.Xumunueckuit coctaB kieTku. benku. CoctaB u ctpoeHre 0enKOB. AMUHOKHUCIIOTHI -
MOHOMepbI 0esikoB. HyKJIenHOBbBIE KUCTIOTBHI.

2.2.1.KieTka Kak 1enocTHas )uBas cucrema. Llutoriazma u e€ opraHoubl.

3apanue Nel

Kakyto nyneeyio cunome3y cmor copmMyaupoBaTh UCCIEAOBATENb MEPE TOCTAHOBKOU
skcriepumenTta? Kakoi mapamerp OblI 3aJjaH 3KCIIEpUMEHTATOPOM (He3aBUCHUMAs
nepeMeHHas ), Kakoi napameTp MEHSUICSA B 3aBUCHMOCTH OT 3a/IaHHOTO (3aBUCUMas
nepeMeHHas1)? 3a cueT KakuX 30H KOPHS TPOUCXOUT yBeIuyeHue ero pazmepoB? Kietku
KAKOM TKaHU KOPHS B 3TOM Y4YacCTBYIOT?

Hynegan cunomesa - N(pUHUMAEMOE 110 YMOJIYAHUIO MPEIIOI0KEHHUE, UTO HE CYIIECTBYET
CBS3U MEXY ABYMs HA0JII01a€MbIMU COOBITUAMHU, (DEHOMEHAMH.

DKCIEPUMEHTATOP PELINI YCTAHOBUTD BIMSIHUE TEMIIEPATYPBI HA CKOPOCTh POCTA KOPHS
pactenusi. O oToOpai 24 mpopocuIux CEMEeHH (acoIu C KOPHEM U pa3liesiii Ha
HECKOJIBKO TpyHI. Y KaXJ0ro ceMeHHU (Pacou 3KCIIEPpUMEHTATOP 3aMEPUJT JJIMHY KOPHS U
3anucall — HauMEHbILEro U HauOoublero B rpynmne. Kaxmayro rpymiy oH 00epHyI
BJIAKHOM MapJier U MOMECTHII B MecTa ¢ pa3Houl Temmneparypoit: 8—10, 14—-16, 22—24 °C.
Yepes Tpu JHS SKCIEPUMEHTATOP H3MEPUIT KOPHU BCEX CeMSH (hacoyid U pe3yabTaThl
MPEJCTABUII B TAOJIHUIIE.

I'pynnsl cemsin pacosiu Temneparypa B kamepe, Cpennee yBejinueHue
B °C pa3mepa
KOPHA 32 TPH AHS, B CM
I rpynna 8—10 0,6
2 rpynna 14—-16 1,9
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3 rpynna 22-24 3,2

Ouenka Ilokazamenu ouenku

5 3ajaHue BBHIMTOJIHEHO B ITOJIHOM ooBeMe.

4 [Ipu BeIMOTHEHUY 3a/IaHUS JOMYIIEHBI JIBE OITHOKH.

3 [Tpu BBINOTHEHUY 3a/IJaHUs JOMYIIEHbI TPY OIIHUOKH.

3aganue Ne2

VYcraHoBUTE MPaBUIIbHYIO MOCIIEI0OBATEIBHOCTH MPOLIECCOB (POTOCUHTERA.
1) [IpeoOpazoBanue conHeuHOM sHEpruun B s3Hepruo ATO;

2) Bo30ykaeHue CBETOM 3JIEKTPOHOB XJIOpOhUILIIa;

3) @ukcanus yriekucioro rasa;

4) O6pa3oBaHHe Kpaxmaa;

5) Ucnonb3oBanue s3ueprun AT® s cuHTE3a TIIFOKO3BI.

Ouemca Hokazamenu OUEHKU

5 3a,Z[aHI/IC BBITIOJTHEHO B ITOJIJHOM O0BEMeE.

4 [Tpu BBINOJHEHUH 3aJaHUs JOMYLIEHBI IBE OLIUOKH.

3 [Ipu BBITIOTHEHUHY 3adaHUs JOMYIICHBI TPH OIITHOKH.

3apnanue Ne3

YcraHoBUTE TPaBUIIbHYIO TIOCJIEIOBATEILHOCTh CTAAUHN MIpoliecca YMOpHOTeHe3a
YyeJioBeKa. 3aluIlIUTe COOTBETCTBYIOIIYIO MOCIE0BATEIbHOCTD HUGDP.

1) ractpyna;

2) Helipyna;

3) 3urora;

4) opraHoreHes;

5) Mopya;

6) Giacrtymna.

Ouenka Ilokazamenu ouenku

5 3aIlaHHe BBITNIOJTHEHO B ITIOJIHOM O00BEME.

HpI/I BBIIIOJIHCHHH 3a/laHUA JOITYIICHEBI IBC OIIINOKH.

3 [Ipu BBIMOTHEHUY 3a/IaHUS JOMYIIEHbI TPY OIIUOKH.

IIpeameTHblii pe3yabTat: 3.6 chOpMHUPOBAHHOCTH YMEHUS BBIICIATH CYIIECTBEHHBIE
NPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U 3YKAPUOT
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3ansaTue(-1):

3.1.2.Heknerounsie (pOpPMBbI )KU3HU — BUPYCHI.

3apanue Nel

VYcTaHoBUTE NOCIE0BATENBHOCTD COOBITUI ITPU CUHTE3€ O€JIKa B 9YKapHOTUYECKON
KJIETKE. 3alIMIIUTE COOTBETCTBYIOLLYIO TOCIEI0BATENBHOCTD LIUPP.

1) Tpanckpunus;

2) co3/laHME TIeTITUIHBIX CBSI3EH;

3) coequnenne nPHK ¢ pubocomoii;

4) npoueccunr (co3zpeBanue) nPHK;

5) BBICBOOOXKICHUE TIOJTUTICTITUTHON 1IeTIH.

OueHKa Hokazamenu OUEHKU

5 3ajaHue BEIMIOJIHEHO B IIOJIHOM O00BEME.

HpI/I BBIIIOJIHCHHWH 3a/IaHUA JJOITYIICHA OJIHA OIInOKa.

3 [Ipu BBITIOTHEHUH 3aAaHUS JOMYIIICHBI JIBE OITHOKH.

3apnanue Ne2

VYyeHsble pemuiv uCCae0BaTh, 3alIMILAET JIU IBYyXKOMIIOHEHTHAs! BakMHA « CITyTHUK
V»» ot 3apaxxenus BupycoM SARS-CoV-2. HcnbITyeMbIX pa3aeiin ciry4aiHbIM
0o0pa3oM Ha JBe IpyNIibl, IEPBOI BBOAWIN BAKIMHY, & BTOPOW — M1ane0o, Mpu 3TOM CaMH
UCIIBITYEMbIE HE 3HAJIM, B KaKOW U3 Ipynn OHU Haxonsarcd. Jlanee yueHsie
PETHCTPUPOBANIH JJAHHBIE O CIy4asiX 3apakKeHUsl B 00€UX Ipynnax B TEUEHNE HECKOJIbKHUX
MECSIIEB, HAYMHAs C MOMEHTa (POPMHUPOBAHUS UMMYHHOTO OTBETa, U OOHAPYKUIH, YTO
cpeau BaKIMHUPOBAHHBIX A0Ji 3apa3uBiiuxcs coctasiser 0,027%, a cpenu
HEBAKUIMHUPOBaHHBIX - 1,1%. Kakoit mapameTp 3a1aBajics ucciaeqoBaTeIsIMU, a KaKOu
MEHSIJICS. B 3aBUCUMOCTH OT Hero? Yem MOryT OBbITh MPECTaBICHBI Pa3HbIE BAKIIMHBI OT
BupycoB? Kakue Buibpl UMMyHUTETa (POPMUPYIOTCS Y BAKIIMHUPOBAHHBIX U Y
nepebonemunx? Kakum 06pa3zom paboTaeT UMMYHUTET IPOTUB BUPYCOB?

Ouenka Ilokazamenu ouenku

5 3ajaHue BBIMTOJIHEHO B ITOJIHOM ooBeMe.

4 [Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOTYIIICHBI JIBE OLITUOKH.

3apanue Ne3

Haiigute Tpu ommOku B npuBeAeHHOM TeKCTe «IIpOKapuoT U 3yKapuoThD». YKaXuTe
HOMEpA MPEUIOKEHUHM, B KOTOPBIX CAeIaHbl OIMOKH, HCIpaBbTe UX. J(aiiTe MpaBUIIbHYIO
(bOpMyITHPOBKY.

(1)Kierounble opraHu3Mbl AT HA TPOKAPUOT U 3yKapHoT. (2)[IpokapuoTel —
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nosiiepHbie opranusmal. (3)K nmpokapruoTaM OTHOCSATCS OaKTEpUH, BOJOPOCTH, TPUOHI.
(4)ITpokapHuOThl — OJHOKJIETOYHBIE OPTAaHU3MBI, & 3YKAPUOTHl — MHOTOKJIETOUHbIE
opranu3msl. (5)IIpokapHOThl U 3yKapuOTHI MOTYT OBITh KaK aBTOTpO(aMHu, TaK U
rereporpodamu. (6)Bce aBTOTpodHBIE OpraHU3Mbl UCIIOJIB3YIOT COTHEUHYIO SHEPTHUIO NS
CHUHTE3a OpPraHUYECKUX BelecTB U3 Heopranndeckux. (7)CruHe-3e1eHble — 3TO BOJIHbBIC
WM PEXEe MMOYBEHHBIE MPOKAPUOTHBIE aBTOTPO(PHBIE OPTaHU3MBI.

Ouenka Ilokazamenu ouenku

5 3amaHue BBHIIIOJIHEHO B IIOJIHOM O0OBEME.
4 [Ipu BBITIOTHEHUHU 3aJaHuUs TOMyIIIEHa OJIHA OLINOKa.
3 [Ipu BBITTOTHEHUHY 3aaHUS JOMYIICHBI JIBE ONTHOKH.

IIpeamertnslii pe3yabTat: 3.10 chopMUpOoBaHHOCTh YMEHUI CO3/1aBATh COOCTBEHHBIE
MUCHBMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE OMOJIOTUYECKON HH(OpMAIUHU U3
HECKOJIBKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHITHUIHBIN arnapaTt OMOI0Tuu
3ansitue(-s1):

2.1.2.buonornueckue PyHKIUM OETKOB. YTIEBOIbI: MOHOCAXapu bl (TJIFOKO3a, pubo3a u
Ne30Kcupud03a), Aucaxapuibl (caxaposa, JIAaKT03a) U mojaucaxapuasl (Kpaxmall,
TJIMKOTCH, IEJUTI0I03a).

4.1.1.®opmbl pa3MHOXKEHUSI OPraHU3MOB: 0€CIION0e U M0JI0BOE. Meiio3.

3ananue Nel

[IpounTaB TeKCTHI ¢ HH(MOPMAITUEH, COCTABHTE OMMUCAHUS PA3TIUIUN DYKApPHUOT OT
POKApHUOT.

Tekcr 1.

[IpokaproTuyeckre OpraHu3Msbl - ’TO MUKPOCKOITMYECKHE, B MOJABIISIONIEM OOJIBITUHCTBE
OJIHOKJIETOYHBIE ¥ KOJIOHUAJIbHBIE CylIecTBa. J{JIs MpoKapuoT XapakTEepHO U 00pa30BaHUS
MHOTOKJIETOUHBIX CTPYKTYp. OHU 4acCTO MPUKPEIUISIOTCS K TOBEPXHOCTSIM U (OPMUPYIOT
OMOIIJIEHKH, KOTOPBIE €IlIe HAa3bIBAIOT MUKPOOHBIMH IJIEHKaAMHU. JTHU TUICHKU MOTYT UMETh
OT HECKOJIbKMX MUKPOMETPOB /10 TTOJIOBUHBI MUJUJIMMETPA B TOJIMHY U YACTO COAEPKaAT
MHOT'0 IIPOKAPUOTUYECKUX BUIOB. Enie 0oAHUM npuMepoM NpocTeNed MHOTOKIETOYHON
OpraHu3alliy ABISIETCS 00pa30BaHNE MUKCOOAKTEPUHU MTPU HETOCTATKE MULLIH TI0JOBBIX
Ten, conepxamux okoso 100 Teic. bakTepuanpHbIX KIeTOK. KileTkn mpokapuoT uMeroT
(dyHIaMeHTaIbHbBIE OTJIMYUS OT DYKApPUOTHUECKUX KIETOK. Y MPOKAPHUOT SIACPHBIN
ammapar He OTTpaHWYEH SACPHON 000J0YKON OT MUTOIUIA3MBbI. UX KIJIETKH JTUIICHBI
OOJBIITMHCTBA MEMOPAHHBIX OPTaHEeIlI, MPUCYIITNX FYKAPUOTHI (XJIOPOILIACTOB,
mutoxonapuid, II1C, annapara ['onb1xKu, TM30COM, MUKPOTUJIELb). ['eHeTHUecKas
uH(pOopMaIs TPOKAPUOT COXpaHIETCs B BUJIE KoiblleoOpa3Hoi monekyisl JJHK B
HEOOJBIIIOM yYacTKe UTOILIa3MblI - HykieounoMm. JJTHK mpokapuot, koTopas noiyduia
Ha3BaHUe "0aKTepuaIbHON XpOMOCOMBI", OOBIYHO HE CBA3aHA C OEKAMU-TUCTOHAMU U
perymsinus paboThl TEHOB OCYILIECTBIISIETCS Yepe3 METaOOIUTHI.
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Tekcr 2.

Bo Bcex aykapHOTHYECKHUX KIIETKAX BBIACISIOT [UTOIIA3MY, OTTPAHUYCHHYIO OT BHEIITHEH
cpeabl MeMOpaHoii . B riuToruiazMe ecTh OTTpaHUYEHHBIE OT HEE YK€ CBOMMU
MeMOpaHaMU SAPO U Pa3TMYHBIE OPTaHOUIBI KICTKU. B sipe HaXOaUTCS SAPHIIIKO,
XpOMATHH, SIFCPHBIN COK. B IIUTOIIIa3Me TIPUCYTCTBYIOT MHOTOUUCIICHHBIC PUOOCOMBI
(Oozee kpymnHbIE, YEM Y POKAPUOT), PA3TUYHbIE BKIIFOUEHUS.

JIJ1st 9yKapuOTHYECKUX KJIETOK XapaKTepHa BhICOKAs yMOPSAJ0UYEHHOCTh BHYTPEHHETO
conepxkumoro. Takum 00pa3oM B KJIETKE TIOCTUTAETCS pa3jielieHne OMOXUMUYECKHUX
nporeccoB. MOJICKYISIPHBIA cocTaB MeMOpaH, Ha0Op BEIIECTB U HOHOB HA UX
MOBEPXHOCTH OTJIMYACTCS, YTO OOYCIOBIMBACT X (DYHKIIMOHAJIBHYIO CTICIIHATIN3AITUIO.

B nuToruiazMe npucyTCcTBYIOT O€NKH-(DepPMEHTHI TIIUKOJIN3a, OOMEHA caxapoB, a30THCTHIX
OCHOBAHUM, aMUHOKHUCIIOT U JIUIUAO0B. 3 onpeereHHbIX 0€TKOB MPOUCXOIUT COOpKa
MUKpOTpyOouek. [[uTomnnazma BEIMOIHIET OOBEIUHSIONIYIO U KAPKACHYIO (DYHKITUH.
Oprasesnisl TOCTOSTHHBI U BBITIONHSOT )KU3HEHHO BaskHbIC (hyHKIMH. Cpeid HUX €CTh
oprasesuibl oomiero 3HadeHus (Mutoxouapuu, II1C, komrmiekc ['oabaxu, pudOCOMBI,
MTOJIMCOMBI, JTM30COMBI, MUKPO(DHOPUIITBEI 1 MUKPOTPYOOUKH, IIEHTPUOIU KIETOUHOTO
LIEHTPA, XJIOPOIUIACTHI U JIPYTHE MIACTUIbI) U CHICHIMAIbHBIC Y CIICIIUATU3UPOBABIINXCS
KJIETOK (MUKPOBOPCHHKH, PECHIUYKH, CHHAITHYECKUE MTY3bIPHKH U JIP. ).

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIOJIHEHO B [TOJIHOM O00OBEME.

HpI/I BBIIIOJIHCHHWH 3aJaHNA, JOIMYIICHBI ABC HCTOYHOCTH.

3 HpI/I BBIIIOJTHCHUH 3aJaHKA, JOIMYIICHBI TPH HCTOYHOCTH.

3aganme Ne2

N3 nByx TectoB, chopmupyiite COOCTBEHHBIN MMCHbMEHHBIM OTBET HA OCHOBE
OMoJIOrHYeCcKOr HH(pOPMAITUH.

Texcm 1.

JIHK (0e3oxcupubonykieunosas Kucioma) — c60e00pa3Hulil Yepmedtc HCU3HU, CLONCHBLLL
KOO, 8 KOMOPOM 3aKNH04eHbl OAHHbIE O HACIeOCMBEHHOU UHpOpMayUU. Ima CLOHCHAsL
MAKpOMONEKYId CNOCOOHA XPanums U nepeoasams HACAeOCMBEEHHYI0 2eHEeMUYECKYI0
ungopmayuro uz nokonenus 6 noxkoaenue. J[HK onpedensiem makue ceoticmea 1106020
HCUBO20 OP2AHUIMA KAK HACIEOCMEEHHOCb U USMEHYUBOCIb. 3AKOOUPOBAHHAS 8 Hell
ungopmayus 3a0aem 6Cto NPOSPAMMY PA3GUMUSL TH00020 HCUBO20 OPSAHUMA.
I'enemuuecku 3anogcentvle pakmopsl npedonpeoensiom 6ecb X00 HCU3HU KaK 4enosexd,
mak u 1106020 op. opeanuzxma. Mckyccmeennoe uiu ecmecmeenHoe 8030elicmaue
BHeuiHell cpedbl CHOCOOHBL IUULb 8 HE3HAYUMEILHOU CIeneHy NOGIUAMb HA 000
8bIPAINCEHHOCHb OMOEIbHBIX 2eHeMUYeCKUX NPU3HAKOS UL CKA3ambCsl HA pA36UMUU
3anpocpamMmMupoB8aHHbIX NPOYeccos.

Tekcr 2.
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Jezoxkcupubonykiennonas kucinora (JJHK) — monumep, coCTOUT U3 HYKIIEOTHAOB.
Hyxneorun JIHK cocrout u3z azotucroro ocHoBanus (B JJTHK 4 tuna: anenun, TumuH,
[IUTO3UH, TYaHWH) MOHOCaxapa Je30KCUpr003bl, POCPHOPHOI KUCTOTHI.

Hyxkiieotuibl coeAMHSAIOTCS MEKTy COOOM MPOYHOM KOBAJIEHTHOM CBSI3bIO YEPE3 caxap
OJIHOTO HyKJeoTH1a U (pochOopHYI0 KUCHOTY Apyroro. [lomyyaeTcss NoauHyKIeOTHIHAS
LIETIb.

JIBe MONMHYKICOTUIHBIC MU COSAUHSIIOTCS APYT C IPYroM ciIaObIMU BOJOPOIHBIMU
CBSI3IMH MEXy a30TUCTHIMU OCHOBAHMSIMU I10 TPaBUITy KOMILIEMEHTAPHOCTH: HAITPOTUB
aJIcHMHA BCEr/1a CTOUT TUMHH, HAMPOTUB IUTO3WHA — IT'yaHUH (OHU MOAXOMST JIPYT APYTY
1o ¢hopMe U YHCITY BOJOPOHBIX CBs3el — mexay A u T nBe cBszu, mexay Ll u ' — 3).
[Tonyuaercs aBorinas uens JJHK, oHa ckpydnBaeTcsi B ABOMHYIO CIIUPAJIb.

OueHKa Hokazamenu OUEHKU

5 3ajgaHue BBIIIOJIHEHO B [TOJIHOM O00OBEME.

HpI/I BBIINTOJIHCEHUH 3aaHNA HEC MCIIOJIbB30BAHbI IBa OMOJIOrNYECKUX
TCPpMHHA U3 TCKCTOB.

3 HpI/I BBIITOJIHCHHH 3a/JaHNA HC UCIIOJIb30BAHbI TPH OMOJIOTMYECKHUX
TECpMHUHA N3 TCKCTOB.

3ananue Ne3

benku

IIpouwnraiite Tect, cocTaBbTe KIacTep «DyHKIMHU 0EJIKOBY.

OpuuMu 13 HanboJee BaXKHBIX OPraHMUYEeCKUX KOMIIOHEHTOB JKUBOT'O SIBJISIIOTCS OCIIKH.
benku - monumMepsl , KX MOHOMEPAMH CITy’KaT aMUHOKHCIIOTHL. KOJIM4ecTBO aMHUHOKHCIIOT
B MOJIEKYJIaX pa3HbIX OEJIKOB MOXKET K0JebaTbes OT 3-5 10 HECKOJIBKUX ThicsAad. B Oenkax
IIOCTOSIHHO BeTpedaroTcst 20 BUI0B aMUHOKUCIOT. OHU OTJIMYAOTCS [0 CBOEMY
CTPOEHMIO, HO UMEIOT O0IKE IPYMIIbl, IOCPEICTBOM KOTOPBIX COENUHSAIOTCS B JUIMHHBIE
uenu [locnenoBaTenbHOCTh U YUCIO aMUHOKHUCIIOT JJIs1 K&XKJ0TO Oelika CTpOro
UHAUBUAYaNbHBL. [loaTOMY pa3zHooOpa3ue 0enkoB Oe3rpaHuvHO.

benku UMEIOT CI0KHOE CTPOEHUE U HECKOJIBKO CTPYKTYPHBIX YPOBHEH, KOTOPBIE
ONPEIENSIOT UX CBOMCTBA U BBINOIHSAEMbIE PYHKIMU. OCOOEHHOCTH CTPYKTYPBIL, (DOPMBIL,
CBOMCTB U (hyHKIMI OETKOBOI MOJIEKYJIBI 3aBUCST, B IEPBYIO OYEepPEb, OT
MIOCJIEIOBATEIbHOCTH AMUHOKHUCIIOT B MOJIMIIENTHIHOM 1ienu. B kaxxaom Oenke 3Ty
NOCJIE0BATENBHOCTD ONIPENEIAET HACIEeACTBEHHAs IporpaMma opranusma. [loaromy
OeNIKM Ka)KJJ0T0 OpraHu3Ma pa3IinyaroTcs Apyr OoT Jpyra.

benku, B OTiIM4KE OT APYTUX OPraHUYECKUX BELIECTB, JIETKO paspymatorcs. OHu
CBOPAYMBAIOTCS IIPU IEUCTBUM CUIIBHBIX KUCJIOT, IIEJI0YEH, CONEN TSKEIIbIX METAJUIOB,
HaIpUMEp CBUHIIA U PTYTH, BBICOKHX TEMIIEPATYP U PAJAUOAKTUBHOIO U3JIyYEHUS. DTOT
IIPOLIECC HA3bIBACTCS ICHATYPALMEH.
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Cpenu opraHM4ecKUX BEIIECTB OCIKM 3aHUMAIOT IIEPBOE MECTO IO Pa3HO0OPpa3HIo
BhITIONTHSIEeMbIX GyHKIUN. Camasi BakHas U3 HUX - (hepMeHTaTuBHAs. DepMeHTHI (OT JaT.
dbepMeHTYM - 3aKBacKa) - ’T0 OMOJOTUYECKHE KaTaIu3aTophl, T.€. YCKOPUTEIU
XUMUYECKUX peakiuil B )kuBoM. Criestyroiasi BaxkHast pyHKIIHs OCJIKOB - CTPOUTEIIbHAS.
benku BRIMOTHSIOT U SHEPTETUYECKYIO (PYHKITUIO, XOTS OHA Y HUX HE CTOJb BayKHAS, KaK Y
yraeBoaoB u TunuaoB. [Ipu okucnenuu 1 r 6enka Beigensercs 17,6 kJx sHeprum.
JIBuraTenbHast GyHKIMS CBsI3aHA C COKPATUTEIBHBIMU O€JIKaMU, KOTOPHIE BXOJIST B COCTaB
MBIIIEYHBIX BOJIOKOH, PECHUYCK, )KTYyTUKOB, @ 3HAYUT - 00ECTICUNBAIOT JBUKCHUE
OpraHu3Ma U KJIETOK. TpaHCTOPTHBIE OCJIKU CBSI3bIBAIOT U MEPEHOCST BEIIECTBA B OJTHOM
KJIETKE U BO BceM opranuzme. Hanmpumep, reMorioOuH 3puTPOIIMTOB TPAHCIIOPTUPYET
KHUCIIOPOJ U YTJIEKUCIIBIN Ta3.

benku BRIMOMHSAIOT U 3aIUTHYIO QyHKIHMIO. OHU 00pa3yIoT aHTUTENA, 3alIUILIAIOIINe
OpraHu3M OT 00JIE3HETBOPHBIX OaKTEepUil U BUPYCOB. PerynsaropHbie OEJKH - 3TO
TOPMOHBI, PETYJIUPYIOIUE 0OMEH BEIIECTB B OpraHU3Me.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITNIOJIHEHO B ITOJJTHOM 00BEME.

HpI/I COCTABJICHUHU KJIACTCpa OOITYHICHLI IBC OIITNOKH.

3 [Tpu cocraBieHnu Kiactepa J0MYyIIEHbl TPU OIIHOKH.

2.2 Texymuii kKoHTPOab (TK) Ne 2
Tema 3ausitus: 9.1.1.Coo0miecTBo oprann3mMoB — 0norieHo3. CBsi3u B OMOIIEHO3E.
Metoa u popma koutpoJsi: Konrponsnas padora (Ompoc)
Buja koHTpossi: nuckMeHHas paboTta
IIpeameTtHslii pe3yabTat: 3.3 chopMUPOBAHHOCTH YMEHHS PACKPBIBATH COCPKAHUE
OCHOBOITOJIATAIOIIUX OMOJOTUYECKUX TEOPUN U THIOTE3: KJIETOYHOM, XPOMOCOMHOI,
MYyTalMOHHOM, SBOJTIOLIMOHHOW, IPOUCXOKICHHS )KU3HH U YEIIOBEKa
3ansitue(-s1):
6.1.1.9Bomro1IMOHHAsI TEOPUS U €€ MECTO B OMOJIOTUH. DBOIIOIIMOHHAsS Teopus Y.
Hapsuna. [Tonynsuus Kak eAMHUIA BUIA U SBOJIIOIUH.
3ananme Nel
CyIIHOCTb KJIETOYHON TEOPUU TOUHEE OTPAXKEHA B MOJIOKEHUU:
1) Bce KJIETKM MHOTOKJIETOYHOTO OpTaHW3Ma BBITTOIHSIIOT OJMHAKOBBIC (PYHKITUN;
2) BCE KJIETKM MHOTOKJIETOYHOTO OpraHrW3Ma OJMHAKOBBI 10 CTPOCHUIO;
3) Bce OpraHu3MBbl COCTOAT U3 KJIETOK;
4) KJIETKH B OpraHU3Me BO3HUKAIOT U3 MEKKIETOYHOI'O BEIIECTBA.
JlaiiTe 0OBsICHEHUS STUM ITyHKTaM.

Ouemca Hokazamenu OUEHKU

5 3a,Z[aHI/IC BBITIOJTHEHO B ITOJIHOM O00BEMeE.
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4 [Ipu BIMOTHEHUY 3ajaHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3amanue Ne2

VY cTaHoBUTE NOCIIEN0BATENILHOCT IBOTIOIIMOHHBIX ITPOLIECCOB, TPOUCXOJUBIINUX HA
3emiie, B XpOHOJIOTHUYECKOM MOPSIKE. 3aUIIUTE COOTBETCTBYIOIIY IO
IIOCJICI0BATEIILHOCTD ITUPD.

1) BBIXOZ OpraHM3MOB Ha Cylly;

2) BOBHHKHOBEHHUE (DOTOCHHTE3a;

3) dbopMupoBaHHE 030HOBOTO IKpaHa;

4) oO6pa3oBaHuE KOALEPBATOB B BOJIE;

5) nosiBJI€HUE KIETOUYHBIX (POPM KU3HHU.

Ouenka Ilokazamenu ouenku

5 3ajaHue BBHITTOJIHEHO B ITOJIHOM ooBeMe.

4 [Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OLITUOKH.

3aganue Ne3

BriGepute Tpu BepHBIX OTBETA U3 MIECTH U 3aITUIIATE MUQPHI, 0] KOTOPHIMU OHH
ykazaHbl. CXOHOE CTPOCHHE KJIETOK PACTEHUHN M )KHBOTHBIX CBUACTECIIBCTBYET O
1) poacTBe 3TUX OPraHU3MOB;

2) OOITHOCTH IIPOUCXOKIACHUS PACTCHHUHN U )KUBOTHBIX

3) NPOUCXOXKICHUN PACTCHUN OT )KUBOTHBIX;

4) pa3BUTUM OPTraHU3MOB B MPOIIECCE IBOJIIOIINM;

5) eIMHCTBE PAaCTUTEIBLHOTO U )KUBOTHOTO MUPA;

6) MHOr0OOpa3uu UX OPraHoOB U TKaHEH.

OMBHKa Hokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3a]aHUs JOIYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aaHUS JOMYIICHBI IBE OIITHOKH.

IIpeamertHslii pe3yabTat: 3.4 chOpMHUPOBAHHOCTH YMEHUS PACKPHIBATD
OCHOBOIIOJIAraroIye 0uoornueckre 3akoubl U 3akonomepHoctu (I'. Menpnens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanuiibr ux
MPUMEHUMOCTH K KMBBIM CHCTEMam

3ansitue(-11):
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5.2.1.CuemieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HAaCJICJOBAaHUIO T€HOB.

3apanue Nel

Y Mblieit TeHbl OKpacKy MIEPCTU U JIMHBI XBOCTa HE clerieHbl. Jmnanbiii xBocT (B)
Pa3BUBAETCA TOJNBKO Y TOMO3UIOT, KOPOTKHM XBOCT Pa3BUBACTCS y T€TEPO3UTOT.
PeneccuBHbBIE TeHBI, ONMPEIEIISIOMINE JJIMHY XBOCTA, B TOMO3UTOTHOM COCTOSIHUA
BBI3BIBAIOT TMOEIH YMOPHOHOB.

[Ipu cxkpemmrBaHuM CaMOK MBIILIEN C YEPHON IEPCTHIO, KOPOTKMM XBOCTOM U Camlia €
0eIol MepCThIo, IITMHHBIM XBOCTOM MoayudeHo 50% ocobeli ¢ YepHO# MIEePCThIO U
JUTMHHBIM XBOCTOM, 50% - ¢ 4epHO# MEPCThI0 U KOPOTKUM XBOCTOM. Bo BTOpoMm cityuae
CKPECTHJIM MOJYUYEHHYIO CAMKY C YEpPHOM HIEPCThI0, KOPOTKUM XBOCTOM M caMiia ¢ Oeson
HIEPCTHI0, KOPOTKUM XBOCTOM. COCTaBbTE CXEMY pelIeHUs 3a1aun. Onpenenure
TE€HOTHIIBI pOJUTENEH, TCHOTUIIBI U (PEHOTHUIIBI TOTOMCTBA B JIBYX CKPEIIMBAHUSIX,
COOTHOIIIEHHE (PEHOTHUTIOB BO BTOPOM CKpeluBaHuU. OOBICHUTE TPUUUHY MTOJTYYCHHOTO
(EHOTUITMYECKOTO PACIICIIJICHUS BO BTOPOM CKPEIIMBAHUH.

Oueuka Ilokazamenu OUEHKU

5 3a,uaHHe BBITNIOJIHEHO B ITIOJIJHOM 00BEME.

HpI/I PCHIICHUHU 3aJa49U COCTABJICHA CXCMbI CKPCIIUBAHNA, OIIPCACIICHBI
I'CHOTHIIBI pOI[PIT@J'I@fI, (1)€HOTI/IHBI IMOTOMCTBA OJHOT'O CKPCIIUBAHMU.

3 [Ipu peniennu 3aa4M COCTABIEHA CXEMbI CKPEILIMBAHUSI.

3aganme Ne2

Bacunuca - kapernasas KeHIIMHA C HOPMAJIBHOM CBEPTHIBAEMOCTBIO KPOBH BBIIILIA 3aMYXK
3a EBrenus -romy6oriazoro reModuiauka. ¥ HUX poauiiach Kaperiaszas 104b Mapus ¢
HOpMaJIbHOM CBEPTHIBAEMOCTBIO KPOBHU U ro1yooriasbliii cbiH IleTp ¢ reMmodunuei.
CocraBbTe cxeMy pemeHus 3anauu. OnpeneanuTe TeHOTUIIbI POAUTEINIEH, TEHOTHUIIBI,
(eHoTHUIIBI ¥ T0J TOTOMKOB. Kakoil reHoTHIT MMen Kaperiasblii My Mapuu ¢
HOPMaJIbHOM CBEPTHIBAEMOCTBIO KPOBH, €CJIM U3BECTHO, YTO Y HUX POJMIICS TOyOOria3pii
ChIH, cTpajaronuii remopunuei? Bacunuca cunraia, 4To MMeHHO EBrenuii nepenan
[lerpy cBoii ren remodunuu. beuta nu Bacunuca npaBa? OTBET NOSICHUTE.

Oueuka Ilokazamenu OUEHKU

5 3a,uaHHe BBITNIOJIHEHO B ITIOJITHOM 00BEME.

4 HpI/I PCHIICHUHU 3ada49U COCTABJICHA CXCMbI CKPCIIUBAHNA, OIIPCACIICHBI
I'CHOTHIIBI pOHHTeﬂeﬁ, (1)€HOTI/IHBI IMOTOMCTBA OJHOT'O CKPCIIUBAHMU.

3 [Ipu peniennn 3aa4M COCTABIEHA CXEMbI CKPEIIMBAHUSI.

3aganue Ne3
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YcTaHOBUTE COOTBETCTBHUE MCXKIY MCTOJaMU U BUAaMH CCIICKINHA: K K&)I(I[Oﬁ ITO3UIIHH,

JTAHHOM B MEPBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIOIIYIO MO3UIIUIO U3 BTOPOIO CTOJIOIIA.
METO/bI

A) oTOOp 10 IKCTEPHEPY;

b) meTon MenToOpa;

B) BrIpaiuBanue U3 KyiabTyp KIETOK;

I') yBenuueHue miouIHOCTH;

1) MmaccoBbIii 0TOOD;

E) ucnpiTanue poauresneit mo moToMCTBY;
BUIbI CEJIEKIITNUA

1) cenexuus >KUBOTHBIX;

2) cenexkuus pacTeHUM.

Ouenka Ilokazamenu ouenku

5 3ajaHue BBIMTOJIHEHO B ITOJIHOM ooBeMe.

[Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OLITUOKH.

IIpeamertHslii pe3yabTart: 3.7 chOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh MOJy4YEHHbIE
3HaHUSA JJIs1 00BSICHEHUS] OMOJOTUUECKUX MTPOLIECCOB U SIBIICHUM, I PUHSITUS
MPAKTUYECKUX PEIICHUNA B MIOBCETHEBHON KHU3HH C IIEBI0 00ecTieueHnsi 0€301MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIHNX JIFOICH

3ansTue(-1):

5.1.1.IlpeameT u 3aaaun reHETUKU. MOHOTHOPHUIHOE ¥ TUTUOPHUIHOE CKPEIINBAHNE,
3aKOH HE3aBUCHMOTO PaCIICTUICHUSI.

5.2.3.CocTaBiieHUE 1 aHAJIU3 POJOCIOBHBIX.

6.1.2.CpaBHeHHE BUIOB 110 MOPGHOIOTHYECKOMY KPUTEPHIO.

7.1.2.0CcHOBHBIE CTaJINH PBOJIIOIMU YENOBEKA. UenoBeueckue pachl U MPUPOIHbIE
aJlanTaluy YeJoBeKa.

3apanue Nel

Pacnonoxute B paBUIbHOM MOPSIIKE YPOBHU OpraHU3alliU )KU3HU, HAUUHAS C
HauMeHblIero. B oTBeTe 3anunmTe COOTBETCTBYIONIYIO MOCIEA0BATENBLHOCTh UDDP.
1) 6uorieHo3;

2) NOMyJsALHNS;

3) HEWpoH;
4) MHOTOKJIETOYHBIN OpPraHu3M;

5) 6uocdepa.

Ouemca Hokazamenu OUEHKU

5 3a,Z[aHI/IC BBITIOJTHEHO B ITOJIHOM O00BEMeE.
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4 [Ipu BIMOTHEHUY 3ajaHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3amanue Ne2

YcTaHoBUTE TIOCIIEIOBATEIHFHOCTD COOBITHIM, TPOUCXOSIINUX TIPH METa00II3Me OCIIKOB B
OpraHu3Me 4YeJIoBeKa, HauMHas ¢ MONaJaHus MUIIK B KeIy10K. B oTBeTe 3anummre
COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTD IUGD.

1) pacuiernieHre HeHYKHBIX U UICTIOPYEHHBIX OeNkoB U okuciieHue ux a0 CO,, NH; u
H,0;

2) pacuierieHre MenTUI0B Ha aMUHOKHUCIIOTHI B IBEHAAIIATUIICPCTHON KHIIIKE;

3) pacuieryieHue 6eJIKOB Ha KOPOTKUE MENTUIBI B JKEITyIKE;

4) nocTymjieHue aMUHOKHCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OEJIKOB;

5) BeiBeenue CO,, NH; u H,O u3 opranusma;

6) BcachlBaHHE aMUHOKHUCIIOT B KPOBb B TOHKOM KHUIIICYHUKE

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITNIOJIHEHO B ITOJJTHOM 00BEME.

[Ipu BBITIOTHEHWH 3aaHUS JOMYIIIEHA OJTHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3aJaHUA JOITYIICHEBI 1BC OIITHOKH.

3ananue Ne3

Pacnonoxute B MpaBUIbHOM MOPSIAKE MYHKTHI HHCTPYKIIUHU IO U3MEPEHUIO
apTepHalbHOTO AaBieHUs. B oTBeTe 3anuIInTe COOTBETCTBYIONIYIO MOCIEA0BATEILHOCTh
uudp.

1) 3akpoiite kinaman 0ayuIOHAa TOHOMETPA U HAarHETAalTe C TOMOIIBIO PE3MHOBOTO 0ayioHa
BO3JIyX JI0 HCUE€3HOBEHHMS MyJIbCca WM JI0 TToKa3aHus Ha 1udepoaaTe ToHomeTpa 140150
MM PT. CT.

2) Huxe MaHXETKU B IOKTEBOM Crude yCTaHOBUTE (POHEHIOCKOIL.

3) B MOMeHT ncue3HOBEHUS MyJIbca MAaHOMETP YKa3bIBa€T MUHUMAJIBHOE
(IMacTOIMUYECKOE) JIaBJICHUE.

4) IInoTHO 00EpHUTE MAHKETKY TOHOMETPA BOKPYT OOHAKEHHOT'O TJIeYa UCIIBITYEMOIO U
3aKpEnuTe ee.

5) B MOMEHT nosiBJIEHUS ITYJILCOBBIX YapOB MOKa3aTeIh MAHOMETPA COOTBETCTBYET
MaKCUMAJIbHOMY (CHUCTOJIMYECKOMY ) JTABJICHHUIO.

6) IIpuoTkpoliTe BEHTWIb, MEJIJICHHO BBINTyCKalWTe BO3/IyX U3 MaH>KeThl. BHUMaTENIbHO
CJeAUTE 3a MOKa3aHUSIMU MAaHOMETPA U OJJTHOBPEMEHHO MPUCITYIIMBANTECH K 3ByKaM B
dboHEHI0CKOTIe

Ouemca Hokazamenu OUEHKU

ctp. 28 u3 51



5 3agaHue BBIIIOJIHEHO B [TOJIHOM O00BEME.

4 [Tpu BeINOTHEHUY 3aJ]aHUs JOMYIIEHA OJIHA OIIHOKa.

3 HpI/I BBIIIOJTHCHHUHU 3aJaHUA JOITYIICHEI IBC OIITNOKH.

IIpenmeTHblii pe3yabTaT: 3.8 chOpMUPOBAHHOCTh YMEHHUS PEIIaTh OMOIOTMUECKHE
3a/1a4¥, COCTABIIATh TEHOTUIIMYECKUE CXEMBbI CKPELIMBAHUS JIUISl PA3HBIX TUIIOB
HACJIEI0BaHUs IPU3HAKOB y OPTaHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BELIECTB U
HHEPrUM B dKOcUCTEMAX (LIENH MUTAHUS, IUILEBIE CETH)

3ansaTue(-1):

5.2.2.I'eneruka nojia. XpOMOCOMHOE OIPEICICHUE oA,

7.1.1.Hayunble runore3sl BOSHUKHOBEHHUS )KM3HH HA 3emiie. COBpEMEHHAsI CUCTEMA
OpPraHUYEeCcKOro Mupa. DBOJIIOIMS YEJIOBEKa (AHTPOIIOTEHES).

3aganue Nel

['myxoTa - ayToCOMHBIN MPU3HAK; JAIBTOHU3M — IPU3HAK, CLEIJIEHHBIN ¢ ojoM. B Opake
3JIOPOBBIX POAUTENEH poansICs peOeHOK MIyXoi AanbTOHUK. COCTaBbTE CXEMY PELICHHUS
3agaun. OnpenenanTe reHOTUIbl pouTeNiel U pedeHKa, ero MoJi, FTeHOTUIIBI U (PEHOTHUIIBI
BO3MOKHOT'O IIOTOMCTBA, BEPOSITHOCTh POXKJIEHUS AeTel ¢ o0enmu anomanusamu. Kakue
3aKOHBI HACJIEICTBEHHOCTH MPOSIBIIAIOTCS B TJaHHOM ciyyae? OTBeT 000CHYMHTE.

OueHKa Hokazamenu OUEHKU

5 3aJaHue BEIIIOJIHEHO B ITOJIHOM O00OBEME.

HpI/I BBIIIOJIHCHHWH 3a/IlaHUA JJOITYIICHA OJIHA OIIOKa.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OITHOKH.

3apanue Ne2
Kakune n3meHenust OnoTuyecKkux GakToOpoB MOTYT MPUBECTU K YBEIMUYEHUIO YUCICHHOCTH
NOMYJISIMU CIU3HA, OOUTAIONIETO B Jiecy?

Oueuka Ilokazamenu OUEHKU

5 3a,uaHHe BBITNIOJIHEHO B ITIOJITHOM 00BEME.

4 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3a/laHUA JOITYIICHEBI IBC OIIINOKH.

3aganme Ne3

I'en, oTBeUaromKil 3a rpyIIIbl KPOBU Y YETOBEKA, UMEET TPU AJLJIETISA: i, 14, 1B,
[TonoxuTenbHBIN pe3yc-haKkTop TOMUHUPYET HAJl OTPUIIATEIHHBIM.

JKenmyHa ¢ nepBor rpyniiord KpoBU U MOJIOKUTENBHBIM PE3yCOM BBIIILIA 3aMYXK 32
MY>KYMHY CO BTOPOH T'PYIIION KPOBH M OTPULIATEIIBHBIM PE3yCOM. Y HUX POAWIACH A0Yb C
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NIEPBOM I'PYIIION U MOJOKUTENBHBIM pe3ycoM. COCTaBbTE CXEMY PELICHUS 33/1aUH.
Omnpenenure reHOTUIIBI POAUTENEH, TEHOTUIIBI U (PEHOTHUIIBI BCEX BO3MOXKHBIX J€TEH
naHHoM mapel. KakoBa BEpOsSITHOCTb pOXKIECHHS peOeHKa ¢ BTOPOU IPYIIION KPOBH U
OTPULIATENBHBIM PE3YCOM y 3TOU Mapbl? OTBET NOSICHUTE.

0uem<a Ilokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00BEME.

HpI/I BBIIIOJTHCHUU 3aJdaHUA JOITYIICHA OJJHA OIIMOKa.

3 HpI/I BBIIIOJIHCHWH 3a/IaHUA JJOITYIICHEBI IBC OIIHOKH.

IIpeameTtHblii pe3yabTat: 3.9 choOpMHUPOBAHHOCTH YMEHUIN KPUTHUYECKU OIICHUBATH
nHdOpMaIUI0 OUOJIOTHYECKOTO COJIEPIKAHMSI, BKIIOYAIOIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHraJbl)

3ansitue(-s1):

8.1.1.0Bosonus Kak HayKa. 3a/lauu ¥ pa3/ieJibl SKOJIOTHH.

8.1.2.0xonorndeckune xapakTePUCTUKU BUAA 1 NOMyIauni. OCHOBHbBIE MOKA3aTEIN
MOMYJISIIIUU: YUCIIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTPAITHSI.
3ananue Nel

IIpounTaiiTe TEKCT, 0OTBEThTE HA BONPOCHI M BHITOJHHUTE 32IaHUA K TEKCTY.
Bupycsi

B 1892 rony pycckuii yuensiit JI.11. UBaHOBCKuUii omuica HEOOBIYHBIE CBOMCTBA
BO30yauTeNs 00sie3HH Tabaka - TaKk Ha3bIBaeMOW TabauyHON MO3aMKH. DTOT BO30YIUTEIIb
IPOXO0JIUT Yepe3 OakTepuanbHbie GuiIbTphl. Takum 00pazoM, 310pOBbIE pacTeHHs Tabaka
MO>KHO 33apa3uTh 0€CKIETOYHBIM (PUIIBTPATOM cOKa O0JBHOTO pacTeHus. Yepes HECKOIbKO
aet @. Jlepdep u I1. dporr o6HAPYKMIH, YTO BO3OYIUTENH SATypa - 00JIE3HU, HEPEIKO
BCTPEYAIONICICS Yy TOMAIIIHETO CKOTa, TAK)Ke MPOXOIUT uepe3 OakTepuaabHbIe
dbunsTpatel. Hakonen, B 1917 rogy ®. JI. Oppeiib oTKpbLT 6akTepuodar - BUpyc,
nopaxatromui 6akrepuu. Tak ObLIIM OTKPBITHI BUPYChI PACTEHUH, )KUBOTHBIX U
MUKPOOPTaHU3MOB. ITU TPU COOBITHSI MOJIOKUIU HAYaI0 HOBOW HAYyKe - BUPYCOJIOTHH,
U3ydarouieil HeKJIETOUHbIE (POPMBI JKU3HU.

Bupycsl urpatot 00JbIIy10 poib B )KU3HU YenoBeka. OHU SBIAIOTCA BO30YAUTEISIMU psija
OTTACHBIX 3a00JICBAHMI - OCTIBI, TETATUTA, dHIIe(aInTa, KpaCHYXH U APYTuX. BUpyce
O0OUTAOT TOMHKO B KIIETKAX, 3TO BHYTPHUKJICTOYHBIC MMAPA3UTHL. B CBOOOIHO XUBYIIIEM,
AKTUBHOM COCTOSIHUM OHM HE BCTPEYAIOTCS U HE CITIOCOOHBI pa3MHOXKAThCSA BHE KJIETKU. B
HACTOSIIIIEE BPEMsI BUPYChI pACCMAaTPUBAIOTCS HE TOJBKO KaK BO30yIUTETTN
UH(DEKITMOHHBIX 3200JIEBAHMI, HO M KaK MEPEHOCYHKU TeHETHUECKOM HHPOPMAIIUU MEKITY
BUJaMu. Eciii y BceX KIETOYHBIX OpraHU3MOB 0053aT€NIbHO UMEIOTCA JIBE HYKJICHHOBBIE
kuciotsl - JJHK u PHK, To BUpycCHI cofiepKat TOJbKO OAHY U3 HUX. Ha 3TOM 0OCHOBaHMM
BCE BUPYCHI T Ha aBe Oonbinue rpynmbl JJHK-conepxkamue u PHK-conepxamue. B
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OTJIMYHUE OT KJIETOYHBIX OPIaHU3MOB Y BUPYCOB OTCYTCTBYET COOCTBEHHAs CHCTEMA,
CUHTE3Upytouas 6eyku. Bupycbl BHOCST B KJIETKY TOJBKO CBOIO T€HETUYECKYIO
uHpopmarmto. C marpuusl BupycHoit JJHK wnu PHK - cunTe3upyercs uHpopManmoHHas
PHK, kotopas ciy>XUT OCHOBOU CHHTE3a BUPYCHBIX OEIKOB pudOCcOMaMu
MH(DULMPOBAHHOMN KJIETKH.

Monekyna JIHK BHpyCOB miIn UX TEHOM MOKET BCTPAUBATHCSA B TEHOM KJIETKHU XO3MHA U
CYILECTBOBATh B TAKOM BHUJI€ HEONPEICICHHO J10Jroe Bpems. Takum o6pa3oM, mapa3uTusm
BUPYCOB HOCUT OCOOBII XapakTep - 3TO Mapa3uTU3M Ha T€HETUYECKOM YpOBHE.
[Tocemenue BUpycoM 0001 KIETKU HE MPOXOAUT AJis Hee OecciIelHO, JaXe eCIH B
pe3yJIbTaTe TAKOTO «BU3UTa» KJIETKA MOrM0aeT, TO pa3pblB XPOMOCOM, U3MEHEHUS B
IIOPSIAKE PACIIONIOKEHMS T'€HOB, a TAK)KE U3MEHEHUS B CAMUX I'€HAaX OCTAlOTCs B
«TEHETUYECKOU MaMATU» KIIETOK.

JIBa OCHOBHBIX CBOICTBa BUPYCOB OOHapy W UX NepBooTKpbiBaTenb J.M. UBaHOBCKui:
OHM CTOJIb MaJIbl, UTO POXOJIAT Yepe3 Takue (PUIbTPhI, KOTOPHIE 3aIEP)KUBAIOT OAKTEPUU;
BHUPYCHI, B OTIINYUE OT KIJIETOK, HEBO3MOYKHO BBIPAIIMBATh HA HCKYCCTBEHHBIX
MATATENIBHBIX CpEaax.

Bupycel npeacTaBisioT co00l aBTOHOMHBIE T€HETUYECKHE CTPYKTYPhI, HECIIOCOOHBIE,
OJIHAKO, pa3BUBaThCs BHE KieTKU. [lomararoT, yTo BUpychl 1 6akTeprodart -
000CcOOMBIIMECS TEHETUYECKUE JIEMEHTHI KJIETOK, KOTOPbIE 3BOIIOIMOHUPOBAIIA BMECTE C
KJIETOYHBIMU (hOpMaMHU KHU3HU.

BeinosinuTe caeayroumue 3aaHus:

1. Ucnionp3yst MHPOpMALUIO TEKCTA, BHITUIINTE ITalbl U3y4YE€HUs BUPYCOB B
XPOHOJIOTHYECKOM IOPSIAKE.

2. 300pa3ure cxeMaTUyeCKue MEXaHN3M JICHCTBUS BUPYCa B KIETKE XO35MHA.

3. Ucnonb3ys nHGOpMALIMIO TEKCTA, TPUBEAUTE MPUMEPHI OCHOBHBIX CBOWCTB BUPYCOB.

4. BrickaxuTe cBoe MHEHHE K Te3ucy: «llapasutuzm BUpycoB HOCUT OCOOBIN XapakTep -
ATO Mapa3uTU3M HA TEHETUYECKOM YPOBHE.»

Oueuka Ilokazamenu OUEHKU

5 3a,uaHHe BBITNIOJIHEHO B ITIOJIJHOM 00BEME.

4 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3a/laHUA JOITYIICHEBI 1BC OIIINOKH.

3ananue Ne2

IIpoyuTaiiTe TEKCT, BHINOJHUTE 3aJaHHE.

I'eHbl 1 XpoMoOCOMBI

Knerku KuBbIX OpraHu3MOB COJEpKAT TEHETUUYECKUI MaTepuail B BUAE TUTAHTCKUX
MOJIEKYJ, KOTOPbIE€ HAa3bIBAIOTCS HYKJIENHOBBIMU KHCIOTaMU. C UX MOMOILBIO
reHeTudeckas nHdopmalus nepeaaercs u3 nokojieHus B nokojeHue. Kpome toro, onu
PEryJIUPYIOT OOJIBIIMHCTBO KJIETOUYHBIX MPOIECCOB, YIIPABJISAsA CUHTE30M OEJIKOB.

ctp. 31 u3 51



CymectByer nBa tuna HykJienHoBbIx kuciot: JJHK u PHK. Onu cocrost u3
HYKJIEOTHUIOB, YepEAOBAaHUE KOTOPBIX MO3BOJISET KOAUPOBATH HACIEACTBEHHYIO
MH(OpPMAIIMIO O CaMbIX Pa3IMYHBIX MTPU3HAKAX OPraHU3MOB pa3HbiX BUA0B. JJTHK
«yIaKoBaHa» B XpoMocOoMbl. OHa HeceT MH(OPMALUIO O CTPYKTYpPE BCEX OEIKOB, KOTOPHIE
¢ynkuonupytot B kierke. PHK ynpasnsier mporieccamu, KOTOpbie IEPEBOISAT
reHetnueckuit koa JJHK, npeacrasnstomuii codoi onpeeaeHHy 0 N0CIe0BaTEIbHOCTD
HYKJICOTUJIOB, B OCIIKH.

I'en - aTo yyactok moneky:sl JJHK, koTopast komupyeT oJiuH onpeeieHHbIA OEIOK.
HacnencrBeHHbIE N3BMEHEHHUS T€HOB, BBIPAYKAIOIIUECS B 3aMEHE, BBINAJACHUN WU
NEPECTAaHOBKE HYKJIEOTU0B, HA3bIBAIOTCS TEHHBIMU MyTallMsIMU. B pe3ynpTare MyTaiuii
MOT'YT BO3HUKHYTh KaK IIOJIE3HbIE, TAK U BPEIHbIE U3MEHEHUS ITPU3HAKOB OpraHU3Ma.
XpOMOCOMBI - HUTEBUJHBIE CTPYKTYPbI, HAXOISIIUECS B SIAPAaxX BCeX KIETOK. OHU COCTOST
u3 moJiekyJsbl JIHK u Oenka. YV kaX1oro BUIa OpraHu3MOB CBOE ONIPEACIICHHOE YUCIIO U
cBosi popma xpomocoMm. Habop xpomocoM, XxapaKTepHbIH AJi1 KOHKPETHOI'O BU/IA,
Ha3bIBAIOT KAPUOTHUIIOM.

UccnenoBanusi KapuOTUIIOB PAa3IMYHBIX OPTaHU3MOB IMOKA3aJId, YTO B UX KJIETKaX MOXKET
COJIEPKaThCS ABOWHOM M OAMHAPHBIA HAOOPHI XpoMocoM. JIBoitHOI HAbOp XpoMocoM
COCTOUT BCET/Ia U3 MapPHBIX XPOMOCOM, OJTMHAKOBBIX TI0 BEIMYUHE, (OPME U XapaKTEPy
HacyencTBeHHou nHdopmaiuu. [lapabie XpoMOCOMBI HA3BIBAIOT TOMOJIOTHYHBIMU. Tax,
BCE HEIOJIOBbIC KJIETKHU YEJI0BEKa Co/iepkKat 23 mapbl XpoMOCcoM, T.€. 46 XpoMOCOM
MpEeICTaBJICHbI B BUJIE 23 map.

B HEKOTOpPBIX KIIETKaX MOXKET ObITh OJJMHAPHBINA HaOOp XpoMocoM. Hampumep, B OJTOBBIX
KJIETKaX KMBOTHBIX IMAPHBIE XPOMOCOMBI OTCYTCTBYIOT, FTOMOJIOTUYHBIX XPOMOCOM HET, a
€CTh HETOMOJIOTUYHBIE.

Kaxnas xpoMocoma COAEPKUT ThICSIUM T'€HOB, B HEM XPaHUTCS OMpeEIeSICHHAs 4acTh
HacJeCTBeHHON nHpopmanuu. MyTaiuu, U3MEHSIOINUE CTPYKTYPY XPOMOCOMBI,
Ha3bIBAIOT XPOMOCOMHBIMU. HenpaBuiibHOE pacX0xkaeHHE XPOMOCOM IpHU 00pa30BaHUU
MOJIOBBIX KJIETOK MOXXET MPUBECTU K CEPhE3HBIM HACJIEACTBEHHBIM 3a00JieBaHusIM. TaK,
HaInpuMep, B pe3yJibTaTe TaKOM T€HOMHON MyTalliy, KaK MOSBJICHUE B KaXJI0U KIETKE
yenoBeka 47 xpoMocoM BMecTo 46, Bo3HHKaeT 0osie3Hb JlayHa.

JlonmosiHuTe
I'en - 370 XpOMOCOMBI - 3TO ['oMosornunsie
XPOMOCOMBI
I'ennble MyTanuu
Kapuotun XpOMOCOMHBIE
MyTaluu
Ouenka Ilokazamenu ouenku
5 3a7aHKe BHITIOJIHEHO B IIOJTHOM 00BEME.
4 [Ipu BBITIOTHEHUHY 3a4aHUS JOMYIIICHA OJIHA OITHOKA.
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3 [Ipu BRIMOTHEHUY 3a/IaHUS JOMYIIEHBI IB€ OITHOKH.

3ananue Ne3

IIpounTaiiTe TEKCT, BHINOJHHUTE 32/IaHHE, OTBETHTE HA BONPOCHI.

3aposkaeHune 3K0JI0THH.

Uctopus pa3BuTHs 3HaHUM Yel0OBEKa O cpejlie OOMTaHUS U B3aMMOOTHOIIICHUSIX
OpraHU3MOB YXOJIUT B TITyOOKYIO TPEBHOCTh. UeOBEKY M3/1aBHA ObLIO MIPUCYIIIE
CTpEeMJIEHUE KaK MOXKHO 00Jibllie y3HaTh 00 00pa3e *KU3HU pa3IuyHbIX OpraHu3MoB. Eiie B
AHTUYHOCTHU JPEBHETPEUECKUE YUCHBIC-(HUI0CO(]BI paccCMaTPUBAIH BIIUSHHUE OTACITBHBIX
KOMIIOHEHTOB OKPY>Kalollel Cpe/ibl Ha )KU3Hb PACTEHUH U )KUBOTHBIX. OTHAKO JETaTbHOE
U TITyO0KOe M3YUYEHHUE ITHX 3aKOHOMEPHOCTEH Hadanoch uib B XIX-XX Bekax ¢
IIOSIBJIEHUEM HAayKH JKOJIOTHH.

Hauano n3yyenus BiausiHUs OKPYKaroLIEeH Cpeabl HA )KU3Hb OPraHU3MOB ITOJI0KHUII
HEMEIIKUH €CTeCTBOUCIIBITATeIb-HIIUKIONeauCT Anekcanap ['ym6oapaT. B Havane XI1X
BEKa OH MEPBbIM 00paTHJl BHUMAaHHUE Ha CBSI3b MEXK]y KJIMMATOM M XapaKTepoM
PaCTUTENBHOCTH, OCHOBAJI IKOJIOTHYECKOE HANpaBIeHHE B OOTAaHUKE, a TAKXKe CAeal
NOMBITKY YCTAaHOBJICHUSI OOTaHUKO-TeorpapuuecKux oonacTei.

CaM TepMUH «3KOJIOTHs» 7151 0003HAaYeHUs1 HAyKU BBeJ B 1866 roly HeMELKUil yuYeHbIH
OpHcrt 'ekkens. B kuure «Bceobuas mopdosorus 2 on nucai: «Ilog sxonorueid Mbl
MMOHMMAaEM U3YUYE€HHUE BCEM COBOKYITHOCTH B3aMMOOTHOILIEHUHN )KUBOTHOT'O C OKPY X AOIIEH
€ro CpelloM, KaKk OpraHUYECKOM, TAK 1 HEOPTAHUYECKOU, U IIPEKIE BCETO- €T0
JPYKECTBEHHBIX WM BPaKICOHBIX OTHOIICHUI C TEMHU KUBOTHBIMHU M PACTEHUSMH, C
KOTOPBIMH OH MPSIMO WJIA KOCBEHHO BCTYNAET B KOHTAKT.)»

BeinosiHuTe 3a1aHKe

1. CkoHCTpyHpYH ONpEICTICHUE «IKOJTOTHSD.

2. Kakue KOMIIOHEHTBI OKPYKAIOIIEH CpeJibl HAUTK OTPaKEHHUE B OMPEICICHUH 3TOU
Hayku ['exkeneM? YUTo MOXKHO UCTIPaBUTh, 100ABUTh, UCXO/JI U3 COBPEMEHHBIX
NPEACTABICHUN O HAPCTBAX KUBOU MPUPOABI?

Ouenka Ilokazamenu ouenku

5 3ajaHue BBIMTOJIHEHO B ITOJIHOM ooBeMe.

[Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOTYIIICHBI JIBE OLITUOKH.
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
1 JuddepenurpoBaHHbIif 3a4eT

JAudpepeHunpoBaHHbIi 3a4eT MOKET ObITh BHICTABJICH ABTOMATHYECKH 110
pe3yJbTaTaM TeKYLIUX KOHTPOJIeH

Tekymunii KOHTpOJb Nel

Texymnii KOHTpOJb Ne2

Metoxa u popma kontpoJsi: KonrpoasHas padora (Onpoc)

Bua xontpoas: [1o BeiOopy BeIMOMHUTE | TeOpeTHUeCcKoe 3aAaHue U 1 TpaKkTHIeCKoe
3a/laHne

JlupakTHyecKas eIMHNLA 1151 KOHTPOJISA:

.3.1 chopMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAyUYHOTO 3HAHUS;
(YHKIMOHATIBLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI )KU3HEHHBIX MTPOo0IemM

3amanme Nel (M3 TeKylero KOHTPOJIsi)

Paccmotpute Tabnuny «bruosnorus kak HayKa» U 3alI0JIHATE MYCTYIO sYEHKY, BIUCAB
COOTBETCTBYIOLIUN TEPMUH.

Pa3znesn Ouostoruu IIpumep

[ [1mnieBbIe 1eTIN

[IpoBeeHre HEPBHOTO UMITYJIbCA

3amura opraHu3Ma OT 4y>KEpPOJIHBIX TEJ

PacteHus onuceIBaroTCs U CpaBHHUBAIOT C
APYTUMU PACTCHUSAMMU.

OMeHKa Hokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

HpI/I BBIIIOJIHCHUH 3a/laHKA, BCPHO, 3aII0JIHCHEI TPU CTPOKH.

3 HpI/I BBIIIOJTHCHUU 3aJaHNUA, BCPHO, 3aIIOJIHCHBI IBC CTPOKH.

3apanue Ne2 (M3 TeKylIero KOHTPOJIsi)
Paccmotpute Tabnuny «Bkiaa yueHOro B pa3BUTUE JAHHOW HAYKW» U 3aMIOJIHUTE MYyCTYIO
SIYENKY, BIMCAB COOTBETCTBYIOIINN TEPMUH.

Pa3znesn Ouostoruu IIpumep

H.. BaBusioB opranuzoBain 180
DKCIIEAULINHI C LETBI0 U3YUYCHUS
MHOT'000pa3usi KyJIbTyPHBIX PACTECHUH.
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K. JIunuei - bunapHas HOMEHKIaTypa.

MeunukoB U. . — @arouurapnas teopus
VMMYHUTETA.

Kox P. — OTkpeiTHE TyOEpKYJIE€3HOU

MAJIOUKH.
Ouenka Hokazamenu ouenku
5 3agaHue BBIIOJIHEHO B ITOJIHOM O00BEME.

HpI/I BBIIIOJTHCHUU 3a/1aHUA, BCPHO, 3aIIOJIHCHBI TPU CTPOKHU.

3 [Ipu BBITTOTHEHNH 3aaHus, BEPHO, 3aII0JIHEHBI IBE CTPOKH.

3ananue Ne3 (M3 TeKylero KOHTPOJIsi)

[Ipomecc GporocuHTE3a pacTEHU OMUCHIBACTCS XUMUUECKON PEAKIIUCH:

CO, + H,0O + cBer — yrueson + O,

Ilepen yueHbIMH BCTalla 33/1a4a BBISICHUTD, IPOAYKTOM KAKOTO COEIUHEHHUS SIBIIECTCS
KHUCIIOPOJ B 3TOM Tipotiecce. st cpaBHEHUs yueHble H3y4uiiv Ipoliecc (poTocuHTe3a
NypIypHBIX cepobakTepuil. Ita 6akTepus A GOTOCUHTE3a UCIIOJIB3YET CEPOBOIOPOI U B
KauecTBE MOOOYHOI0 MPOAYKTa BBIJEISET aTOMapHYIO cepy. YpaBHEeHHE (OTOCUHTE3A JIJIs
ATUX OAKTEPU BBITJISIUT CIAEAYIOITUM 00pa3oM:

CO, + H,S + cBer — yrueon + 2S

Kakoi1 BBIBOJI MOKHO cienaTh U3 3TOro ucciuenoBanus? [louemy s penieHns: HayqyHOU
3aJ1auu y4eHbIE CpaBHUBAIN (POTOCUHTE3 PACTEHUN ¢ (POTOCHHTE30M MYPITyPHBIX
Oaxrepuii? Kakue BemecTBa emie 00pa3yroTcsi B 3TOM mporiecce hoTocunTesa?

Ouenka Ilokazamenu ouenku

5 3ananue BBIIIOJHEHO B MOJTHOM 00bEME.

4 [Ipu BBITIOTHEHWHU 3a7aHuUs JONYIICHBI JIBa HEJAOUETA.

3 [Tpu BeIMOTHEHUY 3a]aHUs JOMYIIIEHO 00JIee TPEX HETOYHOCTEH.

JAnaakTuyeckasi eIMHULA 1JISI KOHTPOJIS:

.3.2 chopMUPOBAaHHOCTh YMEHHS PACKPBIBATH COJIEPKAaHNE OCHOBOIIOIATAFOITHX
OMOJIOTUYECKUX TEPMUHOB U TIOHATUI

3aganue Nel (M3 TeKylero KOHTPOJIsi)

Haiite onpezaenenusi OMOIOrHYECKUM MOHATHUSAM (Ha BBIOOP OT YETHIPEX 10 BOCBbMU
MIOHSATHI):

Anabuo3, buonorus, Bupycomnorusi, Anaromust, Duzuonorus, Ummynonorus, boranuka,
3oonorust, HacneactBenHass ”3aMeHUMBOCTh, MoaudukalinoHHass U3MEHYUBOCTb,
I'eneruka, Cenexmusi, Mopdoinorus, Cucremaruka, [ uctomorus, Oxonorus, ['en, Knerka,
Kommnec I'onpmxu, Opranemia, HaomiazMarudeckas cetb, Muroxonapuu, JJHK, PHK,
Bupycel, Oxonorus, DBomonus, Bua, Coobmectso, [Tonysius, buonenos, bruocdepa,

ctp. 35 u3 51




Kusoit opranusm, Ananrtanus, AT®, HAJI®, bakrepuu, benku, ['ubpun,
Monorubpunnoe ckpemuBanue, Juruopuanoe ckpeniubanue, Poqurenu, X-Y
XpoMocoMbl, HaciienoBanue CUEIIEHHOE ¢ MOJ0M, [JOMUHAHTHBIN NPU3HAK,
PeueccuBnblii npu3Hak, EcrectBeHHbI 0TOOp, MckyccTBeHHbII 0T00p, NHOpUAMHT,
Murto3, Meiio3, Myrtarenes, Ourorenes, ®wmiorunae3, Cumonos, Tpumier, XunHIIECTBO,
[Tapazutusm, Xpomoruiactel, Xpomocoma, Crepmaro3ous, SdiiiekieTka.

Ouenka Ilokazamenu oyenku

5 CdopmynrupoBaTh BOCEMb OMOJIOTHUSCKHUX ITOHITHI.
4 CdopmynupoBaTh IeCTh OUOTOTUUECKUX TOHSITHUH.
3 ChopmynupoBaTh 4€Thl OMOJIOTHYCCKUX TTOHSTHS.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

.3.3 chopMupOBaHHOCTHh YMEHHUS PACKPBIBAThH COJIEPKAHUE OCHOBOIOJIATAIOIINX
OMOJIOTUYECKUX TEOPUHN U THIOTE3: KIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM,
ABOJIIOLIMOHHOM, POUCXO0KICHUS KU3HU U YEJIOBEKA

3apnanue Nel (M3 TeKyero KOHTpOJIsi)

CylIHOCTh KJIETOYHOW TEOPUH TOYHEE OTPAKEHA B MOJIOKEHUHU:

1) Bce KJIIETKM MHOTOKJIETOYHOI'O OpraHU3Ma BBIMOIHSAIOT OJAMHAKOBbIE (PYHKIINU;
2) BCe KJIETKM MHOTOKJIETOYHOI'O OpraHru3Ma OJJMHAKOBBI IO CTPOEHUIO;

3) BCce OpraHu3Mbl COCTOST U3 KIIETOK;

4) KJIETKU B OpraHU3Me BO3HUKAIOT U3 MEKKIETOYHOI'O BEIIECTBA.

JlaiiTe 0OBsICHEHUS STUM ITyHKTaM.

Ouenka Ilokazamenu oyenku

5 3a/1aHuE BBIIIOJIHEHO B IIOJTHOM O0BEME.
4 [Tpu BRIMOTHEHUY 3ajaHuUs JOMYLIEHA OJTHA OIIHUOKA.
3 [Tpu BBINOSTHEHUH 3a/1aHUS JOIYIIEHBI IBE OIINOKU.

3ananue Ne2 (M3 TeKymero KOHTpOJIsi)

YcTanoBuTE OCIEI0BATENHHOCTD SBOJTIOLMOHHBIX MTPOILIECCOB, TPOUCXOAUBIINX Ha
3emiie, B XpOHOJIOTMYECKOM MOPSAKE. 3aMUIIUTE COOTBETCTBYIOMIYIO
MOCJIeI0BATEILHOCTD 1TUPD.

1) BBIXOJT OpraHU3MOB Ha CYIILY;

2) BO3HUKHOBEHHE (POTOCUHTE?RA;

3) bopMupoBaHre 030HOBOTO YKPaAHA;

4) oOpa3zoBaHuE KOallepBaTOB B BOJIE;

5) mosiBJIEHUE KIETOYHBIX (POPM KHU3HHU.
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OMBHKa Hlokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3ajaHUs JOIYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aAaHUS JOMYIIICHBI JIBE OITHOKH.

3amanue Ne3 (M3 TeKylero KOHTPOJIsi)

BriGepute Tpu BepHBIX OTBETA U3 IIECTH U 3aIUIIATE UQPPHI, 0] KOTOPHIMU OHH
ykazaHbl. CXOIHOE CTPOCHHE KJIETOK PACTEHUHN M )KHBOTHBIX CBUACTEIIBCTBYET O
1) pozcTBe 3TUX OPraHU3MOB;

2) OOIIHOCTH MIPOUCXOKICHUS PACTCHUHN U )KUBOTHBIX;

3) NPOUCXOXKICHUN PACTCHUN OT KUBOTHBIX;

4) pa3BUTHH OPraHU3MOB B IIPOLECCE IBOJIOLINY;

5) eAMHCTBE PACTUTENHHOTO U YKUBOTHOTO MHPA;

6) MHOTr00Opa3uu UX OPraHoOB U TKaHEH.

OueHKa Hokazamenu OUEHKU

5 3agaHue BEHIMIOJIHEHO B ITOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3a]aHUS JOIMYIIIEHA O/THA OIHUOKA.

3 [Ipu BBITIOTHEHUH 3aAaHUS JOMYIIICHBI JIBE OITHOKH.

JupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.4 chopMUPOBAaHHOCTh YMEHHUSI PACKPHIBATH OCHOBOIIOJIArarone Ouoaornyeckue
3aKoHbI ¥ 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.W. BaBuiosa, 3. I'ekkenst, O.
Miomnepa, K. Bapa), rpanutibl ux NpUMEHUMOCTH K KUBBIM CHUCTEMaM

3aganme Nel (M3 TeKyLero KOHTpOJIsi)

Y Mbliel TeHbl OKpacKy MIEPCTU U JJIMHBI XBOCTa HE cuerieHbl. Jimnanbiii xBocT (B)
Pa3BUBAETCS TOJIBKO Y TOMO3HUTOT, KOPOTKUM XBOCT PAa3BUBAETCS Y TE€TEPO3UTOT.
PenieccuBHbIE reHbl, ONpeEIAIONUE JUIMHY XBOCTA, B TOMO3UTOTHOM COCTOSIHUH
BBI3BIBAIOT TMOEIH YMOPHUOHOB.

[Ipu ckpelmMBaHUK CAMOK MBIIIEH C YEPHOU IIEPCThI0, KOPOTKMM XBOCTOM U CamIia C
0eJiol epcThio, IITMHHBIM XBOCTOM noydeHo 50% ocobeii ¢ 4epHO# MIepCThiO U
JUTMHHBIM XBOCTOM, 50% - ¢ 4epHO# MIEPCTHhI0 U KOPOTKUM XBOCTOM. BO BTOpOM cityuae
CKPECTHJIU MOJYYCHHYIO CAMKY C YEPHOM MIEPCTHI0, KOPOTKUM XBOCTOM U caMlia ¢ 0esoi
HIEPCThIO, KOPOTKMUM XBOCTOM. COCTaBbTE CXeMY pelieHus 3a1adn. Onpeaenure
TE€HOTHUIIBI POJUTENEH, TEHOTUIIBI U (PEHOTHUIIBI TOTOMCTBA B JIBYX CKPEIIMBAHUSIX,
COOTHOIIIEHHE (PEHOTHUIIOB BO BTOPOM CKpemuBaHuU. OOBICHUTE TPUUUHY MTOTYYEHHOTO
(EHOTUMMYECKOTO PACIIEIIIICHUSI BO BTOPOM CKPEITUBAHUM.

Ouenka Ilokazamenu OUEHKU
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5 3agaHue BBIIIOJIHEHO B [TOJIHOM O00BEME.

4 [Ipu pemennn 3a1a4m COCTaBIEHA CXEMbI CKPELIMBAHUS, OIIPEIEIICHBI
TE€HOTHIIBI POJIUTENEH, PEHOTUITBI TOTOMCTBA OAHOTO CKPEIIUBAHUS.

3 [Ipu penrennu 3a1a4m COCTaBIEHA CXEMbI CKPEIIIMBAHUS.

3ananue Ne2 (M3 TeKymero KOHTpOJIsi)

Bacunuca - kaperniasas KeHIIMHA ¢ HOPMAJIbHOM CBEPTHIBAEMOCTBIO KPOBU BBIIILIA 3aMYXK
3a EBrenus -romy0oriazoro remopuinka. ¥ HUX poAawiiack Kaperiasas 104b Mapus ¢
HOPMaJIbHOM CBEPTHIBAEMOCTBIO KPOBH U rostyooriasblii cbiH [letp ¢ remodunueit.
CocraBpTe cxeMy pemieHus 3aaadn. OnpenennTe reHOTUIIB POUTENEH, TEHOTHUIIBI,
(eHOTUNBI U TT0JI MOTOMKOB. Kakoi reHOTHIT UMelT Kaperias3slii Myx Mapuu ¢
HOPMAaJIbHOM CBEPTHIBAEMOCTHIO KPOBH, €CIIM U3BECTHO, YTO Y HUX POAMIICA FOJTyOOIIa3blid
CBIH, CTpafarommii remodunueii? Bacunuca cunrana, 4to umeHHo EBrenuii nepenant
[Terpy cBotii ren remodunuu. beuta mu Bacunuca mpaBa? OTBeT MOsICHUTE.

Ouenka Hokazamenu ouenku

5 3agaHue BBIIOJIHEHO B ITOJIHOM 00BEME.

[Ipu pemennn 3a1a4m COCTaBIEHA CXEMbI CKPELIMBAHUS, OIIPEIEIICHBI
TE€HOTHIIBI POJUTENEH, PEHOTUITBI TOTOMCTBA OJHOTO CKPEIIUBAHUS.

3 [Ipu penrennu 3a1a4m COCTaBIEHA CXEMBI CKPEIIIMBAHUS.

3ananue Ne3 (M3 TeKyero KOHTpOJIsi)

YcTaHoBUTE COOTBETCTBUE MEX]IY METOJIAMU U BUJIAMH CEJIEKIIMH: K KaXKJI0M MO3UIINH,
JTAHHOM B MEPBOM CTOJIOLE, TOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.
METO/IbI

A) oTOOp 110 IKCTEPHEPY;

b) meTon MenTOpa;

B) BrIpaiuBanue U3 KyiabTyp KIETOK;

I') yBenuueHue miouIHOCTH;

J1) MaccoBbIii 0TOOD;

E) ucnibitanue poauTteneit no moToMCTBY;

BUJIbI CEJIEKII1N

1) cenexius >KUBOTHBIX;

2) ceNeKIus pacTeHUM.

OueHKa Hokazamenu OUEHKU

5 3ajaHue BEIIOJIHEHO B ITOJIHOM O00OBEME.

HpI/I BBIIIOJIHCHHWH 3a/IlaHUA JJOITYIICHA OJIHA OIIOKa.
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3 [Ipu BRIMOTHEHUY 3a/IaHUS JOMYIIEHBI IB€ OITHOKH.

JupakTuyeckasi eIMHULA JAJI5l KOHTPOJIS:

.3.5 npuoOpeTeHue onbiTa IPUMEHEHUSI OCHOBHBIX METOJIOB HAYUYHOI'O MTO3HAHUS,
HCIIOJIb3YEMBIX B OMOJIOTUH

3apanue Nel (M3 TeKylero KOHTPOJIsi)

Kakyto nyneeyio cunomesy cmor chopMyaupoBaTh HCCIEI0BATEND MEPE]] TOCTAHOBKOM
skcepumenTa? Kakoii mapameTp ObuUT 3aJ]aH SKCIIEPUMEHTATOPOM (HE3aBUCHUMAs
MEpEMEHHAs ), KAKOW MapaMeTp MEHSUICS B 3aBUCUMOCTHU OT 3aJaHHOTO (3aBUCHMAs
nepeMeHHas)? 3a cueT KakuxX 30H KOPHS MPOUCXOIUT YBEIIMUECHHE ero pa3mMepoB? KineTku
KAKO! TKaHU KOPHS B 3TOM Y4YacCTBYIOT?

Hyneeasa zunomesa - NpuHUMAEMOE 110 YMOJIYAHUIO MPEITION0KEHHUE, YTO HE CYIIECTBYET
CBSI3U MEXKIY ABYMS HAOJII0O1aeMbIMU COOBITUAMHU, (DEHOMEHAMH.

DKCHEpUMEHTATOP PELINI YCTAaHOBUTD BIMSHUE TEMIIEPATYPhl HA CKOPOCTh POCTa KOPHS
pactenusi. OH oToOpain 24 mpopocuux ceMeHu (Hacoiau ¢ KOPHEM U pa3esiiil Ha
HECKOJIBKO TPyNI. Y KaXJI0ro ceMeHU (Pacou 3KCIEpUMEHTATOp 3aMEepUJl JJIMHY KOPHS U
3anucall — HauMEHbILEeTo U Hauboublero B rpymnmne. Kaxmayro rpyriy oH 06epHyn
BJIAKHOM MapJiel U MOMECTHII B MecTa ¢ pa3Hoil Temneparypoit: 8—10, 14—16, 22—24 °C.
UYepes Tpu AHS SKCIIEPUMEHTATOP U3MEPUIT KOPHU BCEX CEMSIH (pacoiid U pe3yJIbTaThl
MpPEeACTaBUII B TAOIUIIE.

I'pynnsl cemsn gacon Temneparypa B kamepe, Cpeanee yBejmueHue
B °C pa3mepa
KOPHS 32 TPH IHS, B CM

I rpynna 8—10 0,6

2 rpynmna 14-16 1,9

3 rpynmna 2224 3,2

Ouenka Ilokazamenu oyenku

5 3a/1aHuE BBIIIOJIHEHO B ITOJHOM O0BEME.

4 [Tpu BBINOTHEHUY 3aJaHUs JOMYLIEHBI IB€ OLTUOKH.

3 [Tpu BBINOSTHEHUH 33/1aHUA JOMYIIEHbI TPU OLIMOKH.

3amanue Ne2 (M3 TeKylIero KOHTPOJIsi)

VY cTaHoBUTE IPABUIIBHYIO MOCIEA0BATEIBHOCTD MPOLIECCOB (POTOCUHTESA.
1) [IpeoOpazoBanue conHeuHoi sHepruu B s3Hepruo ATO;

2) Bo30yxaeHre CBETOM JIEKTPOHOB XJIOpouILia;

3) ®@ukcanus yriieKucioro rasa;
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4) Obpa3oBaHue Kpaxmaa;
5) Ucnonb3oBanue sueprun ATD st cuHTE3a TIIFOKO3BI.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHUH 3aaHUS JOMYIICHBI IBE ONTHOKH.

3 [Tpu BBINOJTHEHUY 3a/IJaHUs JOMYIIEHbI TPY OIIHUOKH.

3aganme Ne3 (M3 TeKyLIero KOHTPOJIs)

Y cTaHoBUTE IPABUIIBHYIO MOCIEA0BATENIBHOCTD CTAUI IIpoLecca SMOpPHOreHe3a
YesoBeKa. 3aluIINTe COOTBETCTBYIOUIYIO MTOCIIE0BATEILHOCTD HUGD.

1) ractpyna;

2) Heilpyna;

3) 3urora;

4) opraHoTeHe3s;

5) Mopya;

6) 6nacTya.

Ouenka Ilokazamenu ouenku

5 3a1aHrE BHIOJHEHO B IIOJTHOM 00BEME.

4 [Ipu BeIMOTHEHUY 3a/IaHUS JOMYIIEHBI JIBE OITHOKH.

3 [Tpu BBINOJHEHUY 3a/JaHUs JOMYIIEHbI TPU OIIUOKH.

JAunakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.6 chOpMHUPOBAHHOCTH YMEHUS BBIICISATH CYIIECTBEHHbIE MPU3HAKH BHPYCOB, KIETOK
MIPOKAPUOT U DYKAPUOT

3ananue Nel (M3 TeKylero KOHTPOJIsi)

YcTanoBuTE OCIEIOBATENIHHOCTD COOBITUN TTPU CUHTE3€ OeJIKa B 9YKapHUOTUYECKON
KJIETKE. 3alUIINTE COOTBETCTBYIOUIYIO TTOCIEI0BATEIHHOCTD UPDP.

1) TpaHCckpunys;

2) co3maHue NenTUIHBIX CBA3EH;

3) coequnenne nPHK c pubocomoi;

4) npoueccunr (co3zpeBanue) nPHK;

5) BBICBOOOXKIEHUE TOJUIIEITUIHON LIETIH.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHUH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.
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3 [Ipu BRIMOTHEHUY 3a/IaHUS JOMYIIEHBI IB€ OITHOKH.

3amanmne Ne2 (M3 TeKylIero KOHTPOJIsi)

VY4eHsbie penuiiv UCCae0BaTh, 3alIMILIAET JIU IByXKOMIIOHEHTHAs! BakIIMHA « CITyTHHUK
V»» ot 3apaxenus BupycoM SARS-CoV-2. HcnbITyeMbIX pa3aesiiin CIy4ailHbIM
o0pa3oM Ha JBe IpyMIibl, NIEPBOI BBOAWIN BAKIMHY, a BTOPOW — M1a1e0o, Mpu 3TOM CaMH
UCIIBITYEMBIE HE 3HAJIM, B KAKOW U3 IPYII OHU HaxozsaTcs. Jlanee yueHbie
PETUCTPUPOBANIH JJAHHBIE O CIy4asx 3apakeHus B 00€HUX Ipynnax B TEUEHHUE HECKOJIbKHUX
MecsIeB, HaUnHasi C MOMEHTa (POPMUPOBAHUS UMMYHHOT'O OTBETa, U OOHAPY KHUITH, YTO
Ccpeau BaKIIMHUPOBAHHBIX J0Ji 3apa3uBiiuxcs coctasisier 0,027%, a cpenu
HEBAKIMHUPOBaHHBIX - 1,1%. Kakoil mapamerp 3aaBajicst uccieqoBaTeIs MU, a KaKou
MEHSJICS. B 3aBUCUMOCTH OT Hero? Yem MOryT ObITh MPECTaBICHBI Pa3HbIE BAKIIMHBI OT
BupycoB? Kakue Buabpl UMMyHUTETa (POPMUPYIOTCS Y BAKIIMHUPOBAHHBIX U Y
nepeboneBmux? Kakum 06pa3om paboTaeT UMMYHUTET IPOTUB BUPYCOB?

OueHKa Hokazamenu OUEHKU

5 3ajaHue BEIIIOJIHEHO B IIOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3a]aHUS JOIMYIIIEHA O/THA OIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JTOMYIIICHBI JIBE OITHOKH.

3apanue Ne3 (M3 TeKyero KOHTpOJIsi)

Haiinute Tpu ommbku B npuBeeHHOM TeKCTe «IIpoKapuoT U 3yKapuoThl». YKaxuTe
HOMEpa MPEAJIOKEHUHN, B KOTOPBIX CAEIaHbl OIIUOKH, UCIIPaBbTE UX. JlaliTe mpaBUIbHYIO
(hOpMYIUPOBKY.

(1)Knerounble opraHu3MBbl AENIAT HAa IPOKAPHOT U 3yKapHoT. (2)[IpokaproTel —
nosiiepHbie opranu3Mebl. (3)K npokaproTaMm OTHOCSATCS OaKTEpPUH, BOJIOPOCITH, TPUOBI.
(4)IIpoxaproThl — OJIHOKJIETOYHBIE OPTAHU3MBI, @ 3YKApUOThl — MHOTOKJICTOUHbBIC
opranu3msl. (5)IIpokaproThl U 3yKapuOThl MOTYT OBITH KaKk aBTOTpO(daMu, TaK U
rereporpodamu. (6)Bce aBToTpOodhHBIE OpraHU3MbI UCTIOJIB3YIOT COTHEYHYIO SHEPTHIO IS
CUHTE3a OPraHUYECKHUX BEIIECTB U3 Heoprannueckux. (7)CuHe-3e1eHble — 3TO BOJIHbBIE
WIH peXe NOYBEHHbIEC TPOKAPUOTHBIE ABTOTPOPHBIE OPTaHU3MBI.

OMBHKa Hokazamenu OUEHKU

5 3ajgaHue BBIIIOJIHEHO B [TOJIHOM O00OBEME.

[Tpu BRIMOTHEHUY 3a]aHUs JOIYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aAaHUS JTOMYIICHBI JIBE OIITHOKH.

JAnpakTuyeckasi eIMHULA 1JIS KOHTPOJIA:
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.3.7 chopMUPOBaHHOCTh YMEHHUS IPUMEHATD MMOTYUYEHHbIE 3HAHUS ISl O0BSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM, AJI IPUHATUSA PAKTUYECKUX PEIICHUI B
MOBCEHEBHOM )KM3HU C 1EJIbI0 00ecreueHus: 0€30MacCHOCTH CBOETO 3J0POBbS U 310POBbs
OKPYXAKOUIUX IO

3aganme Nel (M3 TeKyLIero KOHTPOJIs)

Pacnonoxure B MpaBUIbHOM MOPSAKE YPOBHH OPraHU3aLUM KU3HU, HAUMHAS C
HauMEeHbIlero. B oTBeTe 3anuiuTe COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTD LIUDP.
1) GuoreHo3;

2) nonynsuus;

3) He#poH;

4) MHOTOKJIETOYHBIM OpPraHu3M;

5) 6uocdepa.

Ouenka Ilokazamenu ouenku

5 3ajaHue BBIMTOJIHEHO B ITOJIHOM ooBeMe.

[Tpu BIMOTHEHUY 3a]]aHUs JOIMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OLITUOKH.

3apanue Ne2 (M3 TeKylIero KOHTPOJIsi)

Y cTaHOBUTE NOCIIEN0BATENHLHOCTE COOBITUM, MPOUCXOISIINX MPU META00IM3ME OCIIKOB B
OpraHu3Me 4YeJIOBEKa, HAaUMHasl C MMONaJaHus MU B )KeJIyA0K. B oTBeTe 3anummTe
COOTBETCTBYIOILYIO MTOCIEI0BATEIBHOCTD LIU(P.

1) pacuierieHre HeHYKHBIX U ICTIOPYCHHBIX OeNKoB U okuciienne ux a0 CO,, NH; u
H,0;

2) paclIeIICHUE MeNTUAOB HAa aMUHOKHUCIIOTHI B IBEHAA[ATUIIEPCTHON KUIIIKE;

3) pacuieryieHrue OeJIKOB Ha KOPOTKUE MENTUIBI B JKEITyIKE;

4) nocTymjieHne aMUHOKHUCIIOT B TKAHU U CUHTE3 COOCTBEHHBIX OCJIKOB;

5) BeiBeaenue CO,, NH; u H,O u3 opranusma;

6) BcaChIBaHHE aMUHOKHUCIIOT B KPOBbh B TOHKOM KHUIIICYHUKE

Ouenka Ilokazamenu ouenku

5 3a1aHuEe BHIOJIHEHO B IIOJTHOM 00BEME.

[Ipu BIMOTHEHUY 3ajaHUs JOMYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aJaHUs JOMYIIICHBI JIBE OLITUOKH.

3amanue Ne3 (M3 TeKylIero KOHTPOJIsi)
Pacnonioxute B paBUIbHOM MOPSIIKE MMYHKTHI HHCTPYKIUU TIO U3MEPEHUIO
apTepUalbHOTO AaBieHus. B oTBeTe 3anuIImTe COOTBETCTBYIONIYIO MOCIEA0BATEILHOCTh

udp.
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1) 3akpoiitTe ki1anaH 6ayioHa TOHOMETPa U HarHETalTe ¢ MOMOIILI0 PE3NHOBOTO OaJlJIoHa
BO3JIyX JI0 UCUE€3HOBEHHUS MyJibCca WIH J10 TToKa3aHus Ha 1udepoiaaTe ToHomeTpa 140-150
MM PT. CT.

2) Huxke MaHXeTKHU B IOKTEBOM CTHO€ YCTaHOBUTE (DOHEH IOCKOII.

3) B MOMEHT MCYe3HOBEHUS ITyJIhCa MAaHOMETP YKa3bIBACT MHHIMAJIBHOE
(InacToanyecKoe) JaBJICHUE.

4) IInoTHO 0O6EpHUTE MAaHKETKY TOHOMETPa BOKPYT 0OHa)KEHHOTO TIJIeda UCIIBITYEMOTO U
3aKpemnuTe ee.

5) B MOMEHT mosiBJIEHUS MTyJIbCOBBIX YJapOB MMOKA3aTEIh MAHOMETPA COOTBETCTBYET
MaKCHUMaJIbHOMY (CHCTOJIUYECKOMY) JaBJICHUIO.

6) [IproTkpoiTe BEHTUIIb, MEAJICHHO BBITyCKalTEe BO3yX U3 MaH)KEThl. BHUMaTenbHO
CJIeIUTE 3a MOKAa3aHUSIMHU MAHOMETPa U OJJHOBPEMEHHO MPUCITYIIMBANTECH K 3ByKam B
dboHeHI0CKOoTIe

Ouenka Ilokazamenu ouyenku

5 3ajaHue BEHIIIOJIHEHO B ITOJIHOM O0OBEME.
4 [Ipu BBITIOTHEHNH 3a4aHUS JOMYIIIEHA OJIHA OITHOKA.
3 [Ipu BBITIOTHEHUH 3a]aHUs JOMYIIICHBI JIBE OLITUOKH.

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.8 chopMUPOBAHHOCTh YMEHUS pelIaTh OMOIOTUYECKUE 3a7auH, COCTABIIATh
T€HOTUITMYECKUE CXEMbI CKPEUIMBAHUS JUIsl Pa3HBIX TUIIOB HACIEIOBAHUS IPU3HAKOB Y
OpraHU3MOB, COCTABIIATH CXEMbI IEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (1IeNHU
MUTAHUS, TUIIEBBIE CETH)

3ananue Nel (M3 TeKymero KOHTpOJIsi)

['myxoTa - ayToCOMHBIN MTPU3HAK; AAIbTOHU3M — IPU3HAK, CLEIIJICHHBIN ¢ moioM. B Opake
3JI0POBBIX POAUTENIECH POJIUIICS PeOCHOK ITyX0i NanbTOHUK. COCTaBbTE CXEMY pPEIICHUS
3anauu. OnpenenuTe TeHOTUIIbI poAuTeNel n peOeHKa, ero Mo, TeHOTUIBI U (PEHOTHUITBI
BO3MOKHOT'O TTIOTOMCTBA, BEPOSITHOCTh POXKACHUS JeTel ¢ 00enmMu anoManusamu. Kakue
3aKOHBI HACJIEACTBEHHOCTH MPOSIBISAIOTCS B TaHHOM ciryyae? OTBeT 000CHYiTe.

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHNH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIIIOJIHCHHH 3aJaHUA JOIIYIICHEBI 1BC OIITHOKH.

3aganme Ne2 (M3 TeKyLIero KOHTPOJIs)
Kakue n3menenust OnoTuyeckux GakTopoB MOTYT IPUBECTU K YBEIMUYEHUIO YUCICHHOCTH
MOMYJISIIIAN CIU3HS, OOUTAIONIETO B JieCcy?
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OMBHKa Hlokazamenu OUEHKU

5 3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3ajaHUs JOIYIIIEHA O/THA OIIHUOKA.

3 [Ipu BBITIOTHEHUH 3aAaHUS JOMYIIICHBI JIBE OITHOKH.

3aganue Ne3 (M3 TeKylIero KOHTPOJIsi)

I'en, oTBeyaromumii 3a TpyIIIbl KPOBH Y YENOBEKA, UMEET TPH AJLIIEIIA: R N
[TonoxuTtenbHbIA pe3yc-PaKkTop JOMUHUPYET HAJl OTPULATEIbHBIM.

JKenmmna ¢ nepBo# TpyIIion KpOBH U MOJOKUTEIBHBIM PE3YCOM BBIIIA 3aMYXK 3a
MY>X4YUHY CO BTOPOM I'PYIIION KPOBU M OTPULIATENIBEHBIM PE3YyCOM. Y HUX POAWIACH A0Yb C
NEPBOU IPYIIION U MOJOKUTEIBHBIM pe3ycoM. COCTaBbTE CXEMY PEILEHUS 3a/1a4u.
Omnpenenure reHOTUIBI POAUTENEH, TEHOTUIIBI U (DEHOTUIIBI BCEX BO3ZMOXKHBIX JIETEH
naHHOM mapel. KakoBa BEpOsSTHOCTH pOXKI€HUS peOeHKa ¢ BTOPOU IPYIIION KPOBH U
OTPULIATEIBHBIM PE3yCcOoM y 3T0H napbl? OTBET NOSICHUTE.

OueHKa Hokazamenu OUEHKU

5 3agaHue BEHIMIOJIHEHO B ITOJIHOM O00OBEME.

[Tpu BeIMOTHEHUY 3a]aHUS JOIMYIIIEHA O/THA OIHUOKA.

3 [Ipu BBITIOTHEHUH 3aAaHUS JOMYIIICHBI JIBE OITHOKH.

JupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

.3.9 chopMupoBaHHOCTh YMEHHUIN KPUTUUYECKHU OLICHUBATH MH(OPMALIMIO OMOJIOTHYECKOTO
COJICp>KaHMsl, BKIIFOYAIOIIYIO IICEBOHAYYHbIC 3HAHUS U3 PA3IUYHBIX HICTOUHUKOB
(cpencTBa MaccoBo# MH(pOpMAIMKU, HAYYHO-TIOMYJISIPHBIE MAaTEPHUAIIbI)

3aganme Nel (M3 TeKyLero KOHTpOJIsi)

IIpouuTaiiTe TEKCT, 0TBETHTE HA BONPOCHI U BBHITMOJHUTE 32aHUSA K TEKCTY.

Bupycsi

B 1892 rony pycckuii yuensiii [[.1. IBaHOBCcKkHit omrican HEOOBIYHBIC CBOHCTBA
B0O30yauTeNs 00Jie3HN Tabaka - TaKk Ha3bIBaeMOW TabauyHON MO3aWKU. DTOT BO30YAUTEIIb
IPOXOJIUJ uepe3 OakTepuanbHble GUuiIbTphl. Takum 00pazoM, 310pOBbIe pacTeHUs Tabaka
MO>KHO 33apa3uTh 0€CKJIETOYHBIM (PHIIBTPATOM cOKa O00JIBLHOTO pacTeHus. Yepes3 HECKOIbKO
aet @. Jlepdep u I1. dporr 06HAPYKIIH, YTO BO3OYAUTENH SATypa - 00JI€3HU, HEPEIKO
BCTpEYAIONICICS Yy TOMAIIHETr0 CKOTa, TAK)Ke MPOXOIUT uepe3 OakTepuaabHble
¢unbTpatel. Hakonen, B 1917 rony ®. J1. Oppemib oTkpbul 0akTepuodar - BUpyc,
nopakaromuii 6akrepuu. Tak OB OTKPBITHI BUPYCHI PACTEHUH, )KUBOTHBIX H
MUKPOOPTaHU3MOB. DTHU TPU COOBITHS MOJIOKUIIM Hayaja0 HOBOW HayKe - BUPYCOJIOTHUH,
M3y4arolel HEKJIETOUHbIE ()OPMBI JKU3HHU.

Bupycer urpatot 60bITyI0 poiih B )KH3HU YesioBeka. OHU SIBISIOTCS BO3OYIUTEISIMU psiia
OTMaCHBIX 3a00JIEBAHMI - OCTIBI, TEMATUTA, SHIIe(anTa, KpaCHYXH U ApYyTuX. Bupyce
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0oOUTAIOT TONBKO B KIJIETKAX, 3TO BHYTPUKJIETOYHBIE MApa3UThl. B CBOOOIHO XKUBYILIEM,
AKTUBHOM COCTOSIHUM OHM HE BCTPEYAIOTCS U HE CLIOCOOHBI pa3MHOKAThCS BHE KJIETKU. B
HACTOSIIIIEE BPEMsSI BUPYChI pACCMAaTPUBAIOTCS HE TOJBKO KaK BO30yIUTENN
MH(EKIIMOHHBIX 3a00JI€BaHUM, HO U KaK IEPEHOCUNKU F€HETUYECKON NH(DOPMALIUN MEXKTY
BuJaMu. Eciii y Bcex KIETOYHBIX OPraHU3MOB 00513aTE€JIbHO UMEIOTCA JIBE HYKJIEUHOBBIE
kucnotsl - JIHK n PHK, To BupycCHI conepxar Tonbko oaHy U3 Hux. Ha 3TomM ocHOBanun
BCE BUPYCHI AT Ha fiBe Oonbiue rpynmsl JJHK-conepxkamue u PHK-conepxamue. B
OTJIMYHUE OT KJIIETOYHBIX OPTAHU3MOB y BUPYCOB OTCYTCTBYET COOCTBEHHAS CHCTEMA,
CUHTE3Upytomias 6enku. Bupycbl BHOCST B KJIETKY TOJIBKO CBOIO T€HETUYECKYIO
unpopmaruto. C marpuisl BupycHoit JJHK wnu PHK - cuntesupyercst unpopmannontas
PHK, xoTopas ci1y>KUT OCHOBOW CHHTE3a BUPYCHBIX O€JIKOB pubocomMamMu
UH(OUIMPOBAHHOMN KIIETKHU.

Monekyna JIHK BUpyCOB WM BX T€HOM MOXET BCTPAUBATHCS B TEHOM KJIETKH XO35IMHA U
CYILIECTBOBATh B TAKOM BHUJIE HEOINPEAEIECHHO A0JAT0e BpeMsa. TakuMm 00pa3om, mapa3suTu3m
BHUPYCOB HOCUT OCOOBII XapakTep - 3TO Mapa3uTH3M Ha TEHETUYECKOM YPOBHE.
[Tocemnienue BUpycoM JIFOOOM KJIETKH HE MPOXOIUT JJisl Hee OecClIeTHO, TaXKe €CIIH B
pe3yibTaTe TAKOTO «BU3UTa» KJIETKA MOTHOaeT, TO pa3phlB XpOMOCOM, U3BMEHEHUS B
MOPSJIKE PACIIONIOAKEHHS TEHOB, A TAK)KE U3MEHECHUS B CAMHUX I'€HaX OCTAlOTCS B
«TEHETUYECKOU MaMsATH» KIIETOK.

JIBa OCHOBHBIX CBOMCTBA BUPYCOB OOHApPY W UX NIepBoOoTKphIBaTenb J[.1. BaHOBCKui:
OHHM CTOJIb MaJIbI, UTO MPOXOJIAT Yepe3 Takue GUIbTPhI, KOTOPHIE 3aJICPKUBAIOT OAKTEPUH;
BUPYCHI, B OTIINYKE OT KIJIETOK, HEBO3MOYKHO BBIPAIIMBATh HA HCKYCCTBEHHBIX
NUTATEIbHbIX CPEAaX.

Bupycel npeacTaBisior co60i aBTOHOMHBIE T€HETUYECKHE CTPYKTYPhI, HECTIOCOOHBIE,
0JIHaKO, pa3BUBaThCs BHE KieTKU. [lonaratoT, uro BUpychl U 6akTeprodaru -
000cOOUBIIIHMECS TEHETUYECKUE 3TIEMEHTHI KIIETOK, KOTOPbIE ABOJIIOLIMOHUPOBATIN BMECTE C
KJIETOYHBIMU (hOpMaMHU >KU3HHU.

BreinosiHuTe ciaeayromue 3aaHus:

1. icnonb3yst MHPOPMALIMIO TEKCTA, BBIMUIIUTE 3TAIbl U3YYEHUSI BUPYCOB B
XPOHOJIOTHYECKOM ITOPSIAKE.

2. N3o0pa3ute cxemMaTHYeCKUe MEXaHU3M JISHCTBHSI BUPYCa B KJIIETKE XO3SHMHA.

3. Ucnionb3ys nHGOpMAIIHIO TEKCTA, TPUBEAUTE MPUMEPHI OCHOBHBIX CBOWCTB BUPYCOB.

4. BrickaxuTe cBOe MHEHHE K Te3ucy: «llapasutusm BUpYyCOB HOCUT OCOOBIN XapakTep -
ATO Mapa3uTU3M Ha FTEHETUYECKOM YPOBHE.)

OueHKa Hokazamenu OUEHKU

5 3ajaHue BEIMIOJIHEHO B IIOJIHOM O00BEME.

HpI/I BBIIIOJIHCHHWH 3a/laHUA JJOITYIICHA OJIHA OIIOKa.

3 [Ipu BBITIOTHEHUH 3aJaHUS JOMYIIICHBI JIBE OITHOKH.
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3apanue Ne2 (M3 TeKylero KOHTpOJIsi)

IIpounTaiiTe TEKCT, BLIOJHUTE 3aJaHUE.

I'enbl 1 XpoMoOCOMBI

KiteTkn )UBBIX OpraHU3MOB COAEPKAT TEHETUUECKUM MaTEpUal B BUJI€ TUTAHTCKUX
MOJIEKYJI, KOTOPbIE Ha3bIBAIOTCSI HYKJIEMHOBBIMU KHCJIOTaMU. C UX MOMOUIbIO
reHeTuyeckas nHpopMaius nepeaaeTcs U3 MoKoJIeHus B mokoyenue. Kpome toro, onu
PEryupyroT OOJBUIMHCTBO KJIETOYHBIX MPOIIECCOB, YIIPABISAs CHHTE30M OENIKOB.
CymectByer nBa Tuna HykjienHoBbIx kuciot: JJHK u PHK. Onu coctosT u3
HYKJICOTUIOB, YEPEIOBAHUE KOTOPBIX II03BOJIAET KOAUPOBATH HACIIEACTBEHHYO
UH(GOPMAIIUIO O CAaMBIX PA3IMYHBIX MPU3HAKAX OPraHU3MOB pa3HbiX BUa0B. JIHK
«yTakoBaHa» B XpoMocoMbl. OHa HeceT HH(OPMAIUIO O CTPYKTYpPE BCEX OEIKOB, KOTOpHIE
dbynkunonupyroT B kietke. PHK ynpasnsier npouieccamu, KOTOpble IEPEBOAST
renetnueckuit koa JJIHK, npencrapnstomuii co0oit onpeneieHHy0 OCIeI0BaTeIbHOCTh
HYKJIEOTHUIOB, B OCJIKH.

I'en - aTo yuactok moneky:isl JIHK, kotopast konupyeT oJuH onpeaeneHHbld OeoK.
HacnencrBeHHbIE N3MEHEHNSI T€HOB, BBIPAKAONIUECS B 3aMEHE, BBINIAJACHUN WU
IIEPECTAaHOBKE HYKJIEOTHUIOB, Ha3bIBAIOTCS TEHHBIMU MyTaluAMH. B pe3ynbrare MyTanui
MOT'YT BO3HUKHYTB KAK ITOJIE3HBIE, TAK U BPEAHbIC N3MEHEHUS ITPU3HAKOB OpraHu3Ma.
XPpOMOCOMBI - HUTEBH/IHBIE CTPYKTYPBI, HAXOIAIIMECS B A/Ipax BceX KJIeTOK. OHU COCTOAT
u3 mosekysbl JIHK u 6enka. ¥ kaxx1oro Bujia OpraHu3MOB CBOE OTIPEIETICHHOE YUCIIO U
cBost popma xpomocoM. Habop xpoMocoM, XapakTepHbIi 17151 KOHKPETHOTO BUAA,
HAa3bIBAIOT KAPUOTHUIIOM.

HccnenoBanus KapuoOTUIIOB PA3JIMYHBIX OPTAHU3MOB I10KA3aJIH, YTO B UX KJIETKAX MOXKET
COJIepKaThCs ABOMHOMN U OJMHAPHBIN HAOOPKI XpoMocoM. J[BoitHOM Habop XpoMocoM
COCTOUT BCEra U3 MapHbIX XPOMOCOM, OJIMHAKOBBIX T10 BeJIMYMHE, POPME U XapaKTEPy
HacyencTBeHHOU nH(opmanuu. [lapHbie XpoMOCOMBI HAa3bIBAIOT TOMOJIOTMYHBIMU. Taxk,
BCE HEMOJIOBBIC KJIETKHU YEI0BEKa COAEPHKAT 23 mapbl XpOMOCOM, T.€. 46 XpoMOcoM
IIPEACTABIICHBI B BUAE 23 map.

B HEKOTOPBIX KIETKAaX MOXKET ObITh OJMHAPHBIA Ha0op xpoMocoM. Hanprmep, B 0OJIOBBIX
KJIETKaX >KMBOTHBIX MAPHBIE XPOMOCOMBI OTCYTCTBYIOT, TOMOJIOTUYHBIX XPOMOCOM HET, a
€CTh HETOMOJIOTUYHBIE.

Kaxnas xpoMocomMa COAEPIKUT THICAYM I'€HOB, B HEM XPAHUTCS ONPEIEICHHAs 4aCcTh
HacJleICTBEHHON nHpopManuu. MyTaiuu, U3MEHSIOINE CTPYKTYPY XPOMOCOMBI,
Ha3bIBAIOT XPOMOCOMHBIMU. HemnpaBuiibHOE pacxoxkaeHHEe XPOMOCOM IpU 00pa30BaHUU
MOJIOBBIX KJIETOK MOXET MPUBECTH K CEPhE3HBIM HACJIEICTBEHHBIM 3a001eBaHusIM. Tak,
HaIlpumep, B pe3yJibTaTe TAKOW N'€HOMHOM MYyTalluy, KaK IOSIBJICHUE B KAXKIOM KIIETKE
yenoBeka 47 xpomocoM BMecTo 46, Bo3HHKaeT 00se3Hb [ayHa.

JlomoJyiHuTE

I'en - 370 XPpOMOCOMBI - 3TO ['omosornunsie
XPOMOCOMBI
I'ennble MmyTanuu
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Kapuorun XpOMOCOMHBIE
MyTaluuu

Ouenka Ilokazamenu ouenku

5 3aI[aHI/IC BBITIOJIHEHO B ITOJITHOM 00BEME.

[Ipu BBITIOTHEHWH 3aJaHUS JOMYIIIEHA OJIHA OITHOKA.

3 HpI/I BBIITOJIHCHHH 3aJaHUA JOITYIICHEBI 1BC OIITHOKH.

3aganme Ne3 (M3 TeKyLIero KOHTPOJIs)

IIpounTaiiTe TEKCT, BHINOJHHUTE 3alaHUE, OTBETHTE HA BOIIPOCHI.

3apo:kaeHne 3K0JI0THH.

HcTopus pa3BUTHs 3HAHUI YeIOBeKa O cpezie OOMTaHUs U B3aUMOOTHOIIECHHUSAX
OpPraHU3MOB YXOAUT B INIyOOKYIO JPEBHOCTh. UenoBeKy u3aaBHa ObLIO MPUCYLIE
CTpEMJICHHE KaK MO>KHO 0oJIbliie y3HaTh 00 00pase >KU3HU pa3InuHbIX opraHnn3moB. Eine B
AHTUYHOCTHU JPEBHETpEUYECKUE yUueHble-(hUI0co(]bl paccMaTpUBaId BIUSHUE OTACIIbHbBIX
KOMIIOHEHTOB OKPY>KarOLIEH Cpebl Ha )KU3Hb PACTEHUI U )KUBOTHBIX. OTHAKO AETaIbHOE
U TJIyOOKOE M3YUYEHHE ITUX 3aKOHOMEPHOCTEeH Havaaoch Juib B XIX-XX Bekax ¢
NOSIBJICHUEM HAyKH SKOJIOTUH.

Hauano uzydyenus BIMsSHUSA OKPYXKAIOIIEN Cpelbl HA KU3Hb OPTaHU3MOB MTOJIO0KHII
HEMELIKUI €CTECTBOUCHBITATENb-3HIMKIIONEeAUCT Anekcanip I'ymoonpaT. B Havane XIX
BEKa OH MEPBHIM 0OpaTHJI BHUMAHUE HA CBSI3b MEXAY KJIMMATOM U XapaKTepoM
PACTUTENBHOCTH, OCHOBAJI IKOJIOTMYECKOE HAPABICHHE B OOTAaHUKE, a TAKXKE CAEIIall
MOTIBITKY YCTAaHOBJICHUSI OOTAHUKO-T€OrpaPUIECKUX 00IacTe.

CaM TepMUH «3KOJIOTHS» JJIs1 0003HAYEHUsI HAyKU BBEJ B 1866 TOly HEMEIKUI yUeHbIN
Opuct ['ekkens. B kaure «Bceobmas mopdonorus 2 on nucan: «[lox skomoruei Mol
MOHUMAEM U3Y4YEHHUE BCEl COBOKYITHOCTH B3aUMOOTHOIIEHUI KUBOTHOTO C OKPY’KarOIIEH
€ro cpelloi, Kak OpraHUu4YECKOM, TAK 1 HEOPTAHUYECKOM, U MIPEKIE BCETO- €r0
JPYKECTBEHHBIX UM BPaKA€OHBIX OTHOIICHUN C TEMU KUBOTHBIMU U PACTEHUSIMHU, C
KOTOPBIMH OH MPSIMO WJIM KOCBEHHO BCTYNAET B KOHTAKT.»

BeinosiHuTe 3axanue

1. CkoHCTpYyHpYH ONPEICITCHUE «IKOTOTHUSD.

2. Kakye KOMIIOHEHTBI OKPYKAOIIEH Cpebl HALIIM OTPAKEHUE B ONIPEACIICHUN ITOU
Hayku ['exkkeneM? UTo MOXHO UCTIPAaBUTh, JOOABUTH, UCXO/S U3 COBPEMEHHBIX
MPEJCTABICHHI O IAPCTBAaX KUBOUM MPUPOIbI?

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIIOJIHEHO B [TOJIHOM O00BEME.

[Tpu BeINOTHEHUY 3aJ]aHUs JOMYIIEHA OJIHA OIIHOKa.

3 HpI/I BBIIIOJJHCHHUHU 3aJlaHUA JOITYIICHEI IBC OIITNOKH.
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JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

.3.10 cpopMHupOBaHHOCTH YMEHUI CO3/1aBaTh COOCTBEHHBIC MUCEMEHHBIC U YCTHBIC
COOOIICHHS HA OCHOBE OMOJIOTMYECKOW MH(OPMALIMU U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OMOJIOrHH

3aganme Nel (M3 TeKyLIero KOHTPOJIs)

[IpounTaB TeKCTHI ¢ HH(MOPMAITUEH, COCTABHTE OMMUCAHUS PA3TUIUN DYKApPHUOT OT
IPOKApPHOT.

Tekcr 1.

[IpokapuoTnyeckrue OpraHu3Msbl - 3T0 MUKPOCKOITMYECKHE, B MTOIaBIISAIOLIEM OOJIBIINHCTBE
OJIHOKJIETOYHBIE ¥ KOJIOHUAJIbHBIE CylIecTBa. J{Jis MpoKaproT XapakTEepHO U 00pa30BaHUS
MHOTOKJIETOUHBIX CTPYKTYp. OHU 4aCTO MPUKPEIUISIOTCS K TOBEPXHOCTSIM U (OPMUPYIOT
OMOIIJIEHKH, KOTOPbIE €Ille Ha3bIBAIOT MUKPOOHBIMH IJIEHKaAMHU. JTHU TUIEHKU MOTYT UMETh
OT HECKOJIbKMX MUKPOMETPOB /10 TTOJIOBUHBI MIJJIMMETPA B TOJIIMHY U YACTO COAEPKaAT
MHOT'0 IIPOKAPUOTUYECKUX BUIOB. Enle 04HUM npuMepoM NpOoCTeNIed MHOTOKIETOYHON
OpraHu3alliy ABISIETCS 00pa30BaHNE MUKCOOAKTEPUHU MTPU HETOCTATKE MULIH TJI0JOBBIX
Ten, conepxkamux okoso 100 Teic. bakTepuanpHbIX KIeTOK. KileTkn mpokapuoT uMeroT
(dyHIaMeHTaIbHbBIE OTIMYUS OT DYKApPUOTHUECKUX KIETOK. Y MPOKAPHUOT SIACPHBIN
anmnapat He OTTpaHUYEH SAEPHOI 000J0YKOM OT IIUTOIIA3MBbl. UX KJIETKH JIUILIECHBI
OOJBIITMHCTBA MEMOPAHHBIX OPTaHEeIlI, MPUCYIITNX FYKAPUOTHI (XJIOPOILIACTOB,
mutoxonapuid, II1C, annapara ['onb1xKu, TM30COM, MUKPOTUJIELb). ['eHeTHUecKas
uH(OpMaIKs TPOKAPHUOT COXPaHIETCS B BHJIE KOJIbIleoOpa3Hoit moneky:sl JJHK B
HEOOJBIIIOM yYacTKe UTOILIa3MblI - HykieonaoMm. JJTHK mpokapuot, koTopas moiyduia
Ha3BaHUe "0aKTepuaIbHON XpOMOCOMBI", OOBIYHO HE CBSA3aHA C OEKAaMU-TUCTOHAMU U
perymsinus paboThl TEHOB OCYLIECTBIISETCS Yepe3 METaOOIUTHI.

Tekcr 2.

Bo Bcex aykapHOTHYECKUX KJIETKAX BBLACIAIOT LIUTOIIA3MY, OTTPAHUYEHHYIO OT BHELIHEN
cpenbl MeMOpaHol . B nuTomiasme ecTh OTTpPAaHUYEHHBIE OT HEE YK€ CBOUMHU
MeMOpaHaMu PO U Pa3IMYHbIE OPraHOU bl KIETKU. B Aipe HaXoauTCs SAPBIIIKO,
XpOMAaTHUH, SAEPHBIM COK. B uTOmasme npucyTCTBYOT MHOIOYUCIEHHBIE PUOOCOMBI
(Oozee kpymnHBIE, YEM Y POKAPUOT), PA3TUYHbIE BKIIFOUEHUS.

JUIsl 5yKapuOTHYECKUX KJIETOK XapaKTepHa BbICOKAs yNOPSAJOYEHHOCTh BHYTPEHHETO
coJiep)KuMoro. Takum 00pazoM B KJIIETKE IOCTUTaeTCsl pa3/iejeHne OMOXUMUYECKIX
nporeccoB. MoJICKYISPHBIA cocTaB MeMOpaH, Ha0Op BEIIECTB U HOHOB HA UX
MOBEPXHOCTH OTIUYAETCS, YTO O0YCIOBIMBACT UX (PYHKIIMOHAIBHYIO CIICIIHAIA3AIHIO.

B nuromnnazme npucyTcTByroT Oenku-(pepMeHThI TIMKOIN3a, 00MEHa caxapoB, a30TUCTHIX
OCHOBaHMI, aMUHOKHCIIOT U JIUMTUJI0B. M3 onpeneneHHbIX OelNKoB MPOUCXOIUT cOOpKa
MUKpOTpyOouek. [{uTornnazMa BbITONHIET 00bEAUHSIONTYI0 U KAPKACHYIO0 (DYHKIUH.
Oprasesnibl TOCTOSHHBI U BBITIOJHSIOT JKU3HEHHO BakHbIE (yHKIMHU. Cpelii HUX €CTh
oprasesuibl oouiero 3Hayenus (mutoxouapuu, I1IC, kommeke ['onbmpxu, pubocoMsl,
MOJIMCOMBI, JIN30COMBI, MUKPO(DHOPUIIIBI 1 MUKPOTPYOOUYKH, HEHTPUOIU KIETOUHOTO
LEHTpa, XJIOPOIIACThI U IPYTUe IIACTH/Ibl) U CIELHAIbHBIE Y CIIELHATN3UPOBABIINXCS
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KJIETOK (MUKPOBOPCUHKH, PECHUYKH, CHHAINITUYECKUE ITy3bIPbKHU U JP.).

Ouenka Ilokazamenu ouyenku

5 3ajaHue BEHIIIOJIHEHO B IIOJIHOM O0OBEME.
4 [Ipu BBIOJTHEHUM 33/1aHUSA, IOMYIICHBI IBE HETOUYHOCTH.
3 [Ipu BBITIOTHEHUHU 3aJaHUs, TOMYIIEHbBl TPU HETOYHOCTH.

3aganue Ne2 (M3 TeKyIero KOHTpOJIsi)

N3 n1Byx TecToB, chopMupyiiTe COOCTBEHHBIN MMCHbMEHHBIM OTBET HA OCHOBE
Oounonornyeckon nHboOpMaIuu.

Texcm 1.

JIHK (0e30Kkcupubonykneunogas Kucioma) — c60eo0pa3ublii Yepmedic HCU3HU, CIONHCHBILL
KOO, 8 KOMOPOM 3aKIIOYEeHbl OAHHbLE O HACIeOCMBEHHOU UHGOopMayuy. Ima CloHCHAS
MAKPOMOJIEKYIA CNOCOOHA XPAHUmMb U Nepeoasams HACIeOCHMBEHHYI0 2eHEeMUYECKYH0
ungopmayuro uz noxonenus 8 noxonerue. /[HK onpedensiem maxue ceoticmaa 1106020
HCUBO20 OP2AHUZMA KAK HACIEOCMEEHHOCb U USMEHYUBOCb. 3aKOOUPOBAHHASL 8 Hell
ungopmayus 3a0aem 6cro NPOSPAMMY PA3GUMUSL TI0O020 HCUBO2O OP2AHUIMA.
I'enemuuecku 3anodxcenuvie axkmopvl npeodonpedesitom 6ecb X00 HCUHU KAK 4en08eKd,
max u 1106020 op. opeanuzxma. Mckyccmeennoe unu ecmecmeentoe 8030eLcmaue
6HewiHell cpedbl CHOCOOHbL UL 8 HE3HAYUMELHOU CIMEeneHy NOGIUAMb HA 00UYI0
8bIPAINCEHHOCb OMOEIbHBIX 2eHeMUYECKUX NPUSHAKOS WU CKA3aMmbCsl HA pA36UMUU
3anpozpamMmupOBanHbIX NPOYECCos.

Tekcr 2.

Jlezoxcupubonykiennonas kuciora (JJHK) — monumep, cOCTOUT U3 HYKIIEOTHIOB.
Hyxneorun [IHK coctout n3 azorucroro ocHoanus (B JJHK 4 Tuna: aneHuH, THMuH,
IIUTO3MH, TYaHWH) MOHOCaxapa Je30KCUpH003bI, PoCcHOPHON KUCTOTHI.

HyxkneoTuabl COeMHAIOTCS MEXAY COOOM MPOUYHOI KOBAJIECHTHOM CBS3bIO Uepe3 caxap
OJIHOTO HyKJeoTHa U (ochopHyt0 KUCIOTY Apyroro. [lomyyaercss noauHyKiIeoTu1Has
LEIb.

JIBe MOJIMHYKIJICOTUAHBIE SN COEAUHSIIOTCS APYT C IPYTrOM CJIa0bIMU BOJOPOIHBIMU
CBSI3AMH MEXIY a30TUCTHIMU OCHOBAHMSIMU 110 IPaBUITy KOMIUIEMEHTAPHOCTH: HAIIPOTUB
aJIcHWHA BCEr/la CTOUT TUMHUH, HATPOTUB IIUTO3MHA — 'yaHUH (OHU MOAXOIAT APYT APYTY
o opMe 1 YUCITy BOAOPOIHBIX cBsizeid — Mexay A u T nBe cBsizu, Mmexay [l u I' — 3).
ITony4gaercs nsonnas uens JAHK, oHa ckpyunBaeTcs B IBOMHYIO CIIUPAJb.

Ouenka Ilokazamenu ouenku

5 3agaHue BBIIIOJIHEHO B [TOJIHOM O00BEME.
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4 HpI/I BBIITOJIHCHUH 3aaHN HC MCIIOJIB30BAHbI 1Ba OMOJIOrNYECKUX
TCpMHUHA U3 TCKCTOB.

3 HpI/I BBIIIOJIHCHHH 3a/JaHUA HC UCIIOJIb30BAHbI TPH OMOJIOTMYECKUX
TCpMHUHA N3 TCKCTOB.

3ananue Ne3 (M3 TeKylero KOHTPOJIsi)

benku

IIpouwnraiite TecT, cocTaBbTe KIacTep «DyHKIMHU 0CJIKOBY.

Onnumu U3 HanboJiee BAKHBIX OPTAaHUYECKUX KOMIIOHEHTOB KUBOTO SIBJISTFOTCS OCIKH.
benku - moaMMepsl , ©X MOHOMEPAMHU CIIY’KaT aMUHOKHCIOThIL. KoJinuecTBO aMUHOKHCIIOT
B MOJIEKYJIaX pa3HbIX OEJIKOB MOXKET K0ae0aTbest OT 3-5 10 HECKOJIbKUX Thicsd. B Oenkax
NOCTOSIHHO BcTpevaroTcs 20 BUIOB aMUHOKHUCIOT. OHM OTIMYAIOTCS IO CBOEMY
CTPOEHHI0, HO UMEIOT 00ILIKE IPYIIIIbI, TIOCPEACTBOM KOTOPBIX COCIUHAIOTCS B JJIMHHbBIE
nenu IlocrnenoBaTenbHOCTh U YUCIO aMUHOKHCIIOT 7151 K&XKJI0TO Oelika CTpOro
MHIUBUyalbHbL. [103TOMY pasHOOOpa3ue OenKoB O€3rpaHuYHO.

benku UMEIOT CI0KHOE CTPOEHUE U HECKOJIBKO CTPYKTYPHBIX YPOBHEH, KOTOpBIE
OTIPE/ICTISIOT UX CBOMCTBA U BBIMIONIHAEMbIE PyHKIMU. OCOOEHHOCTH CTPYKTYPHbI, (HOpMBI,
CBOMCTB U (yHKIIMIA OEITKOBOI MOJIEKYJIbI 3aBUCSAT, B TIEPBYIO OUepeb, OT
MOCJIEI0BAaTEIbHOCTH AMMHOKUCIIOT B MOJUIENTHAHOM enu. B kaxaom Oenke 3Ty
NOCJIE0BATENBHOCTD ONPENEIAET HACIEACTBEHHAs IporpaMma opranusma. [loaromy
O€JIKM Ka)XXJI0T0 OpraHu3Ma pa3IndarTcs APYT OT ApyTa.

benku, B OTJIMUKE OT APYTUX OPraHUYECKUX BEILECTB, JIETKO pa3pywmarorcs. OHu
CBOPAYMBAIOTCS MPU JEUCTBUU CUJIBHBIX KUCIIOT, LIEIOYEN, COJIEN TSHKEJIBIX METAJUIOB,
HAIpUMEpP CBHUHIIA U PTYTH, BBICOKUX TEMIEPATYP U PAJUOAKTUBHOIO U3IIyYEHUS. DTOT
IPOLIECC HA3BIBAETCS JIEHATYpALIUEi.

Cpenu opraHM4ecKUX BEIIECTB OCJIKM 3aHUMAIOT IIEPBOE MECTO IO Pa3HO0Opa3HUI0
BBINOJIHAEMbIX PyHKIMN. Camast BaxxHas U3 HUX - (hepMeHTaTuBHAs. DepMeHTHI (OT JiaT.
(depMeHTyM - 3aKBacKa) - 3TO OMOJOTHYECKHE KaTalu3aTophbl, T.€. YCKOPUTEIH
XUMHUYECKUX peakinii B xuUBOM. Criefyromas BaxHasi QyHKIIHUs OCIKOB - CTPOUTENIbHAS.
benku BRIMOTHSIOT U SHEPTETUYECKYIO0 (PYHKITUIO, XOTS OHA Y HUX HE CTOJb BayKHAs, KaK Yy
yraeBoaoB u munuaoB. [Ipu okucnenuu 1 r 6enka Beigensercs 17,6 kJx sHeprum.
JIBuraTenbHast GyHKIMS CBsI3aHA C COKPATUTEIIbHBIMU O€JIKaMU, KOTOPHIE BXOJIST B COCTaB
MBIIIEYHBIX BOJIOKOH, PECHUYEK, )KTYTUKOB, @ 3HAYUT - 00ECIICUNBAIOT JBUKECHUE
OpraHu3Ma U KJIETOK. TpaHCHOpTHBIE OEIKU CBS3BIBAIOT U MEPEHOCST BEIIECTBA B OJTHOM
KJIETKE U BO BceM opranuzme. Hanpumep, reMorioOuH 3puTPOIIMTOB TPAHCIIOPTUPYET
KHUCIIOPO U YTJIEKUCIIbIN Ta3.

benku BRIMOMHAIOT U 3aIUTHYIO QyHKIMIO. OHU 00pa3yloT aHTUTENA, 3alIUILAIOIINE
OpraHu3M OT OO0JIE3HETBOPHBIX OaKTEPUil U BUPYCOB. PerynsiTopHbie OEIKU - 3TO
TOPMOHBI, PEryIUPYIOLIMe OOMEH BEIIECTB B OpPraHU3ME.
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Ouenka

Hlokazamenu OUEHKU

3agaHue BBIIOJIHEHO B ITOJIHOM O00OBEME.

[Ipu cocraBieHnu Kiiactepa JAOMYIICHBI JBE OMUOKH.

HpI/I COCTABJICHUHU KJIACTCpa AOIMYIICHBI TPH OIITNOKH.
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