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1. IMacmopT KOMILJIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPeICTB
KontponwsHo-onieHounble cpeacTBa (KOC) npeaHazHaueHbl ISl KOHTPOJIS U
OLICHKH O00pa30BaTENbHBIX JOCTHKEHHI OO0ydYaroluXcsi, OCBOMBIIMX MPOTPAMMY
yueoHou nucuuminael OY J1.13 buonorus
KOC BkII04arOT KOHTPOJIBHBIE MaTEpUajbl Uil NPOBENCHUS TEKYLIETO
KOHTPOJISL ¥ IPOMEKYTOYHOM arTecTaiiuy B popMe KOJUIOKBUYMa, SK3aMEeHa.

Pe3ynomamot oceoenus yuedHo OUCUUNIUHDBL, ROJJIeHcauiue nPoeepKe

Pezynomamut 00yuenun Tun 3a0anusn
(00beKmbvl OUCHUBAHU)

JIMYHOCTHBIX: Dpoumanvuwiii onpoc

c(hOpMHUPOBAHHOCTH YyBCTBA TOPJIOCTH M YBOKCHHS K UCTOPHUH U | MHOUBUIYanbHbil
JOCTHKEHUSIM OTEYECTBEHHOW OMOJIOTMYECKOI HayKH; MPEICTaBICHUS | onpoc
0 LIEJIOCTHOM €CTECTBEHHOHAY4YHOUN KapTUHE MUPA; Tecmuposanue

IIOHMMAHHUE B3aUMOCBSI3U U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX | [Ipaxmuueckue
HayK, WX BIMSHHMS Ha OKpPYXAaloOUIyl0 Cpeny, SKOHOMHYECKYIO, | pabonul
TEXHOJIOTUYECKYI0, COLMAJIBbHYI0 U 3TUYECKYIO C(epbl IeSTEIbHOCTH
YeJI0BEKa;

CIOCOOHOCTh ~ MCIIONIB30BaThb  3HAHHA O  COBPEMEHHOM
€CTECTBEHHO-HAYyYHOW KapTWHE Mupa B  00pa3oBaTelbHOM U
npoQecCHOHATIBHON JAEATENbHOCTH; BO3MOXKHOCTH HH(OPMAIIMOHHON
cpelibl JuIsl 0OecreyeH s MPOIyKTUBHOTO caM0o00pa3oBaHus;

BJIaJICHUE KYJbTYPOH MBILIUIEHHs, CIIOCOOHOCTh K 000OIIEHHUIO,
aHaJIM3Y, BOCIPUSATHIO MHPOpMALMK B OOJACTH €CTECTBEHHBIX HAYK,
IIOCTAaHOBKE L€IM U  BbIOOpY THyTell ee  JOCTH)KEHUS B
npogeccuoHanbHOM chepe;

CMOCOOHOCTh ~ PYKOBOJICTBOBATBCSI B CBOEH  JIEATEILHOCTH
COBPEMEHHBIMM  MpPHUHLIMIIAMU  TOJEPAaHTHOCTH,  Juajora W
COTPYAHHUYECTBA; TOTOBHOCTh K B3aUMOJIEHCTBUIO ¢ KOJuleraMu, padoTte
B KOJIJIEKTUBE;

TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJBI 3alllUTBl OT
BO3MOXHBIX MTOCIIEICTBUI aBapHid, KaTacTpod, CTHXUHHBIX Oe/ICTBUIA,

o0yajjaHe HaBbIKaMM 0€30IacHOM paboThl BO BpeMs IPOEKTHO-
UCCJIEIOBATENIbCKOM M AKCIEPUMEHTAJIbHOW  AESITeNbHOCTH, IpU
UCIIOJIb30BaHUM Ja00PAaTOPHOTO 000PYAOBAHMS,

CTIIOCOOHOCTH MCIONIb30BAaTh MIPHOOPETEHHBIC 3HAHKS U YMEHUS B
NPaKTUYECKOHN AEATeNbHOCTH U MOBCETHEBHOM XKU3HM JUIsl COOIOCHNUS
Mep TPO(UIAKTHKH OTPaBIICHUH, BUPYCHBIX M JAPYTHX 3a00JI€BaHMIA,
CTPECCOB, BPEIHBIX MPUBBIUEK (KYpEHHUs, AIKOrOJIM3Ma, HAPKOMAHUM);
IpaBUJI OBEIEHUS B IPUPOJIHOM cpere;

TOTOBHOCTh K OKAa3aHUIO I[IE€PBOM IOMOIIM TMpH TpaBMax,
OPOCTYIHBIX W Jpyrux 3a00JIEBaHUAX, OTPABJICHUAX MUIIEBBIMU

POYKTaMH;
MeTanpeaMeTHbIX:
OCO3HaHHE COIMAJIBHOM 3HAYUMOCTH cBoEi
npodeccuu/CrenuaIbHOCTH, obnamanue MOTHBAITUCH K

OCYHICCTBJICHUIO HpO(l)eCCPIOHaJIBHOI}’I JCATCIIbHOCTH,
IMOBBIIICHUEC MHTCIJICKTYAJIBHOTO YPOBHS B IPOLUECCC U3YUCHUA
OMOJIOTMYECKUX HBJ'IGHPIFI; BbIAAOIMXC ,Z[OCTI/I)KGHI/II;'I 6I/IOJ'IOFI/II/I,




BOLIEAIINX B  OOIICUENIOBEYECKYI0  KYJIBTYpY;  CIOXKHBIX U
IPOTUBOPEUYMBBIX IyTeH pa3BUTUS COBPEMEHHBIX HAyUYHBIX B3IVIAJOB,
ujel, Teopui, KOHLENIHM, TurnoTe3 (0 CyHMHOCTH U MPOUCXOKIECHUU
KHU3HHM, 4YeJIOBEKa) B XoA€ paboThl C pPA3IUYHBIMM HMCTOYHHKAMHU
UHpOpMaLINY;

CIOCOOHOCTh OpraHu30BBIBATh COTPYAHUYECTBO
€MHOMBIIIUIEHHUKOB, B TOM 4YHCJIE€ C HCIOJb30BAHUEM COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

CIOCOOHOCTh ~ NMOHMMAaTh  NPUHIMIBI  YCTOMYMBOCTH U
IPOAYKTUBHOCTH HUBOW MPUPOJBI, YT €€ U3MEHEHHUs TOJ BIUSHUEM
AHTPOIIOTEHHBIX (DAKTOPOB, CIOCOOHOCTH K CHUCTEMHOMY AaHAJH3Y
IJI00ANBbHBIX  SKOJIOTMYECKMX  MpOo0JieM,  BOIPOCOB  COCTOSTHMS
OKpYXarolled cpelpl M PALMOHAIBHOIO HCIOJIB30BAHUS IPUPOIHBIX
pecypcos;

yMEHHE 00OCHOBBIBATH MECTO U POJIb OMOJIOTHUECKUX 3HAHUH B
NPaKTUYECKOH  JIEATENbHOCTH  JIIOAEH, pa3BUTUM  COBPEMEHHBIX
TEXHOJIOTHH; OIpeNeNiaTh >XUBbIE OOBEKTH B MPHUPOJE; HMPOBOIUTH
HAOJIOJICHUST 32 HKOCHCTEMaMHU C IIeJIbI0 UX OIMCAaHUS U BBISIBIICHUS
€CTECTBEHHBIX M  AHTPONOTEHHBIX  W3MEHEHUH; HaxXOIuTh U
aHAIM3UPOBATh HHPOPMAIIUIO O KHUBBIX 00BEKTaX;

CMOCOOHOCTh TNPHUMEHATh OWOJOTHUECKUE M HKOJOTHYECKUE
3HaHMA JUIsl  aHalu3a [PHUKIAJHBIX  [poOJieM  XO3SHCTBEHHOU
NESTENIBHOCTH;

CIIOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEACHHUIO UCCIIEOBAHUM,
IIOCTAaHOBKE €CTECTBEHHO-HAyYHOI0 JKCIEPUMEHTA, HCIOJIb30BAaHUIO
WH(OPMALIMOHHBIX ~ TEXHOJOTMH  JUId  pEIIeHHs  Hay4HbIX U
npodecCHOHATBHBIX 3aa4;

CHOCOOHOCTh K OIIEHKE J3THYECKUX aCHEKTOB HEKOTOPBIX
UccleloBaHM B oOnacTH  OMOTEXHOJOrMHM  (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OILIOIOTBOPEHUE);

NpeAMeTHbIX:

c(hOpPMHUPOBAHHOCTh MPECTABICHUNA O POJIM U MECTE OMOJIOTUH
B COBPEMEHHOI HayyHOW KapTHHE MHPA; TOHUMaHUE PO OUOJIOTUH B
(¢hopMupoBaHMM Kpyrozopa M (QPYHKIMOHAJIBHONH TIpPaMOTHOCTU MJIs
pEILIeHUs IPAKTUUECKUX 3a4a4;

BJIa/ICHUE OCHOBOIOJIATral0IUMU TOHSATHSMH u
IPEJCTaBICHUAMHU O >KMBOW NPUPOJE, €€ YPOBHEBOH OpraHu3aluu U
9BOJIIOLIMM; YBEPEHHOE I0JIb30BaHHE OMOJIOTMYECKON TEPMUHOJIOTHEN U
CHUMBOJIHUKOM;

BJIQJICHUE OCHOBHBIMH  METOJAAMM  HAyYHOTO  IO3HaHMS,
UCIIOJIb3YEeMbIMU NMPU OMOJIOTHUECKUX UCCIIEAOBAHUIX )KUBBIX 00BEKTOB
U DKOCHUCTEM: OINHMCAaHUEM, M3MEPEHHEM, MPOBEACHUEM HaOJIIO/ICHUN;
BBISIBJICHHUE U OLIEHKA aHTPOIIOT€HHBIX U3MEHEHUN B IIPUPO/IE;

c(OpMUPOBAHHOCTh YMEHHU OOBSCHATH pe3yabTaThl
OMOJIOTHYECKUX JKCIIEPUMEHTOB, pemars JJIEMEHTapHbIE
OMOJIOrHYESCKUE 3aJ1a4H;

c(OPMHPOBAHHOCTh COOCTBEHHOW MO3MLMUHU IO OTHOIIEHUIO K
Ouonoruuyeckoi HMHGOpMALMHK, IMOJy4aeMOM U3 pa3HbIX HCTOYHUKOB,
r7100aIbHBIM SKOJIOTHYECKUM MpoOIeMaM U IMyTSIM UX PELIeHHUS.

B pesynprare  u3yueHus ~ BapUAaTUBHOW  YacTH  JAMCLMILIMHBI
«buoaorus» obyuyarouuecs OyayT

3HATh:

- OCHOBHBIE TOJOXEHHsI OMOJOTMYECKUX TEOpUH M 3aKOHOMEPHOCTEH:




KJIETOYHOH TCOpHHU, 3BOJOIHMOHHOTO yucHus, YUuCHUA
B.1.Bepnaackoro o 6uocdepe, 3akonsr [.Menensi, 3akOHOMEPHOCTEH
HU3MCHYHNBOCTHU U HACIICACTBCHHOCTH,

- cTpoeHHe W (YHKIIMOHUPOBAHUE OMOJIOTHYECKUX OOBEKTOB: KIIETKH,
T€HOB U XPOMOCOM, CTPYKTYPBI BHJIa U DKOCHUCTEM,;

- CYILIIHOCTb OHMOIOTrMYECKHUX MIPOLIECCOB: Pa3MHOXKEHUS,
OIJIOZIOTBOPEHHMS, AEUCTBHS UCKYCCTBEHHOT'O M €CTECTBEHHOI'O 0TOOPA,
dbopMupoBaHHE  MPUCIIOCOOJEHHOCTH,  TPOUCXOXKJIECHHWE  BHJIOB,
KpyTOBOPOT BEIIECTB M MPEBpAICHIE YHEPTUHN B KIIETKE, OPraHU3Me, B
IKOocHUcTeMax u ouocdepe;

6HOHOFI/I‘-I€CKYIO TCPMHUHOJIOTUIO U CUMBOJIUKY.

yMeTb:

- OOBSCHATHL posib Ouosorm B  (OPMHUPOBAHMHM  HAYYHOTO
MHUPOBO33PEHUS;

- pemiaTh d3JEMEHTapHble OHOJOTMYECKHe 3aJauyd; COCTaBIATH
OJICMCHTAPHBIC CXCMbI CKPCIIMBAHUA W CXCEMbI NEPCHOCA BCHICCTB U
nepeaaym OSHEPruu B ISKOCUCTEMAX (HGHI/I HI/ITaHI/ISI); OIIMChIBATH
0COOCHHOCTH BHJIOB TI0 MOP(OTOTHUECKOMY KPUTEPHIO;

- CPaBHUBATb OnosIornyeckrue OOBEKTHI: XUMUYECKUN COCTAB TEJ KUBOU
U HEXKUBOU MPUPOIBI, 3apOABIIICH YeloBEeKa W JIPYTUX KUBOTHBIX,
IPHUPOAHBIC OKOCUCTEMBI U aTPOIKOCUCTEMBI cBoen MECTHOCTH,

- aHAIM3UPOBAaTh M OIICHUBATH DPA3NUYHBIE TUIIOTE3bl O CYIIHOCTH,
MPOUCXOXKACHUHA JKM3HU W YEJIOBEKAa, TJIOOATBHBIC HSKOJOTHUSCKUE
npoOJieMbl M UX PEIIEHUs, TOCIEICTBUS COOCTBEHHOH NeATeIhbHOCTH B
OKpYXaroIlei cpeae;

- HaxoauTh UWHGPOPMALMIO O OHOJIOTHYECKHX OOBEKTaxX B
pa3IMYHBIX ~ HUCTOYHUKAX (y4yeOHHMKaX, CHpaBOYHHKAX, HAY4YHO-
NOMYJSIPHBIX ~ M3/IaHUSAX, KOMIBIOTEPHBIX 0a3aX, pecypcax CceTu
HHTEpHET) M KPUTHYECKH €€ OIICHUBATD.




2. ®opMBbI U METOIbI KOHTPOJIA

2.1. B pe3ynbTare arrecTalyuy 1o y4eOHOM TUCUHUIITMHE OCYIIECTBISETCS KOMIUIEKCHAs MPOBEPKA CIEAYIOIINX YMEHUM U 3HAaHUH:

HanmeHnoBaHue TeMbl HanmMeHoBaHMe KOHTPOJIbHO-0LIEHOYHOTO CPeICTBA
Texymuii KOHTPOJIb ITpoMexkyTOUYHAS aTTEeCTAIUAS
Paznea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA )KUBOT0 @poHTaATBHBINA OIIPOC

HH,Z[HBHI[yaHLHBIﬁ ompoc
mpakTHIecKas pabora

Tema 1.1. buoJiorus kak Hayka @poHTaTBHBINA OIIPOC
WHAWBHUIYaIbHBIN OIPOC
paKkTH4YecKasi paboTa

Tema 1.2. O0masi XapakTepuCTHKA KU3HH @poHTaTBHBIN OITPOC
VHJIUBUYaJIbHBIA OIIPOC
pakTHueckas paboTa

Tema 1.3. BuoJiornyecKu BakHble XUMHYECKHE COeNHEHUS @poHTATBHBIN OIIPOC
WHJUBUTyaJIbHBIA OIIPOC
paKkTHYecKasi paboTa

Tema 1.4. CTpyKTYpHO- YHKIHMOHAIbHAS OPraHU3ALMS KJIETOK ®poHTATBHBIN OITPOC
VHJIUBUIYaTbHBINA OIIPOC
npakTHueckas pabota

Tema 1.5. CTpykTypHO- pyHKIMOHAIbHBbIE (AKTOPbI HACJIECTBEHHOCTH @pOHTAIBHBIN ONPOC
WHJVBUyaJIbHBIA OIIPOC
MpakTh4YecKasi paboTa

Tema 1.6. IIponeccbl MATPUYHOIO CHHTE3a OpoHTAIBHBIN OIIPOC
WHJIUBUYaTbHBINA OIIPOC
mpakTHueckas pabota

Tema 1.7. Hekiierounbie GopMBbI )KU3HH @pOHTAIBHBIN ONPOC
VHAMBUyaJIbHBIN OIIPOC
MpaKkTU4YecKasi paboTa

Tema 1.8. O0OMeH BeniecTB U NpeBpallieHHe JHEPIUU B KJIeTKe OpPOHTAIBHBIN ONIPOC
WHIMBUYaJbHBIA Ompoc
IpaKkTH4YecKasi paboTa




Tema 1.9. ZKuzHeHHBIT HUKI KJIeTKH. MuTto3. Meiio3

OpPOHTAIIBHBIN ONIPOC
WHIMBHUTYATBHBIN OITPOC
paKkTH4YecKasi paboTa

®opmMa KOHTPOJIS

KOJUIOKBHYM

Paznen 2. Ctpoenne u GpyHKUMH OPraHu3mMa

@pOHTAIIBHBIN OIIPOC
WHIMBUYJIBHBIH OTPOC
pakTHIeckas pabora

Tema 2.1. CTpoeHue opranuzma

OpPOHTAIBHBIN OIIPOC
VHIUBUYaJTbHBINA OIIPOC
mpakTH4ecKas padora

Tema 2.2. @opMbl pa3MHOKeHUS] OPraHU3MOB

@pOHTAIBHBIN ONPOC
UH/IMBUYaJbHBINA onpoc
paKkTU4YecKasi paboTa

Tema 2.3. OHTOreHe3 }KNBOTHBIX M Y€JI0BEKA

OpOHTAIBHBIN OIIPOC
WHJIUBUYaTbHBINA OMIPOC
mpakTH4ecKas padora

Tema 2.4. OHTOreHe3 pacTeHui

@poHTaATBHBINA OIIPOC
HH,Z[HBHI[yEUILHBIﬁ onpoc
mpakTHIecKas pabora

Tema 2.5. OcHOBHBbIE MOHATHUA T'€HETHUKH

OpPOHTAIBHBIN ONIPOC
WHIMBUIYATBHBIN OITPOC
IpaKkTH4YecKasi paboTa

Tema 2.6. 3aKOHOMEPHOCTH HACJIEIOBAHUSA

®poHTaATBHBIN OIIPOC
VHJIUBUYaJIbHBINA OIIPOC
npakTHueckas pabota

Tema 2.7. BzaumoaeiicTBue reHoB

@pPOHTAIBHBIN ONIPOC
WHIMBUYJIBHBIH OTPOC
mpaKkTH4YecKas paboTa

Tema 2.8. CuerieHHOe Hac/e10BaHNe MPU3HAKOB

OpoHTAIBHBIN OIIPOC
WHJVBHTyJIbHBIA OIIPOC
npakTuyeckas padora

Tema 2.9. 'eneTnka moJsa

@pOHTAIBHBIN ONPOC
UHJUBUYaJIbHBIA OIIPOC




IpaKkTH4YecKasi pabora

Tema 2.10. I'eHeTHKA Ye10BeKa

@poHTATBHBIN OITPOC
VHJIUBUYaJIbHBINA OIIPOC
mpakTHueckas pabota

Tema 2.11. 3aKk0oHOMEpPHOCTH U3MEHYUBOCTH

®poHTATBHBIN OITPOC
VHJIUBUYaJIbHBIN OIIPOC
nmpakTHyeckas pabota

Tema 2.12. Cenrekuusi OpraHu3mMoB

®poHTATBHBIN OIIPOC
WHJIUBUYaJIbHBIN OIIPOC
IpaKTH4ecKas padbora

Pa3nen 3. Teopus 3Bo/IIOIINH

@pOHTAIBHBIN ONPOC
WHIMBHyaTbHBIA OIIPOC
paKTHYeckas pabora

Tema 3.1. UcTopusi 3BOJIIOIMOHHOT0 YUCHUS

OpOHTAIBHBIN OIIPOC
WHJIUBUYaJIbHBINA OIIPOC
paKkTH4ecKas paboTa

Tema 3.2. Mukpo3BoIIOLHS

@pOHTAIBHBIN ONPOC
UH/IMBUYaJbHBIA ompoc
MpakTU4YecKasi paboTa

Tema 3.3. Makpo3BoJronust

OpPOHTAIBHBIN OIIPOC
WHIMBHUIYaIBHBIN OITPOC
IpaKkTHYecKasi paboTa

Tema 3.4. Bo3HuKHOBEeHUE U pa3BUTHE )KU3HU Ha 3emule

@poHTATBHBIN OIIPOC
VHJIUBUYaJIbHBIN OIIPOC
mpakTHIecKas padora

Tema 3.5. Ilpoucxo:xkaenne 4ea10BeKa — aHTPONOTeHe3

@pPOHTAIBHBIN ONIPOC
WHAMBHUIYaTbHBIN OIPOC
mpaKkTh4Yeckas paboTa

Pa3pea 4. Ixosaorus

®poHTaTBHBIN OIIPOC
VHJIUBUYaJIbHBIN OIIPOC
pakTHIecKas padora

Tema 4.1. Dkosornueckue GpaKToOpbl U Cpebl KU3HU

@poHTATIBHBINA ONIPOC




VHJIUBUYaJIbHBINA OIIPOC
mpakTHIecKas padora

Tema 4.2. Ilonyasauus, cood11eCTBA, IKOCHUCTEMbI

@pOHTAIBHBIN ONIPOC
WHAMBHUIYaTBHBIN OIPOC
mpaKkTh4Yeckas paboTa

Tema 4.3. buocgepa - ri106anbHasA IKOJOTHIECKAS] CHCTEMA

®poHTATBHBIN OITPOC
VHJIUBUYaJIbHBINA OIIPOC
IpakTHIecKas padora

Tema 4.4. Bansinue aHTPONOreHHbIX (paKTOPOB Ha Ouochepy

@pOHTAIBHBIN ONPOC
WHIMBUIYATBHBIH OPOC
paKTHYeckas pabora

Tema 4.5. Bansinue conuaJbHO- 3K0J0TrH4ecKUX GaKTOPOB HA 310POBbE
YeJI0BeKa

OpPOHTAIBHBIN OIIPOC
WHJIUBUYaJbHBINA OIIPOC
paKkTH4ecKas padoTa

Paznen 5. buoJiorusi B ;KM3HU

@pOHTAIBHBIN ONPOC
UHIMBUIYAJbHBIA Ompoc
pakTh4YecKasi paboTa

Tema 5.1. BHOTEXHOJIOTHH B sKH3HH KaKI0r0

OpPOHTAIBHBIN OIIPOC
WHIMBHUTyTBHBIN OITPOC
IpaKTH4YecKas paboTa

Tema 5.2. CounajabHO- d’THYECKHE ACIEKTHI 0MOTEeXHOJIOT i

@poHTaATBHBIN OITPOC
VHJIUBUYaJIbHBIN OIIPOC
mpakTHIecKas padora

Pa3gea 6. BuoskoJiornueckue HCCaeI0BAHUA

@pOHTAIBHBIN ONIPOC
WHMBUIYaTBHBIN OIPOC
mpaKkTh4Yeckas paboTa

Tema 6.1. OcHOBHBIE METOABI 0M0IKOJIOrMYECKHUX MCCIeN0BaAHNN

®poHTATBHBIN OITPOC
VHIUBUYaJIbHBIN OIIPOC
pakTHIecKas padora

Tema 6.2. Buo3koJioru4yecKkuii IKCEPUMEHT

@pPOHTAIBHBIN ONPOC
WHIMBUIYAIBHBIH OPOC
paKTHYecKas pabora

DopmMa KOHTPOJISA

IK3aMCH
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3. OueHoOYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
[IpenMeToM ONIEHKM CllyXaT YMEHUs W 3HaHus, npeaycMmorpeHHbsie OI'OC
no aucturummae OYJ1.13 buonorus, HanpaBieHHble HA POpMUpPOBaHUE OOIMUX U
po(ecCHOHaTBHBIX KOMITETCHITHN.

IIpakTuyeckoe 3aHsATHE
XuMHUYeCKHii COCTAB KUBBIX OPraHu3mMoB. O01IMii NJIAH CTPOEHUS KUBOI KJIETKH.
Lenp: u3yuuTh XUMHUYECKHI COCTaB >KMBBIX OPraHW3MOB M OOIIMN IJIaH CTPOCHHS >KUBOU
KIICTKH.
Teopernyeckasi 4acThb
JKuBoe BemiecTBO MpeacTaBisieT COOOW CIOKHYIO CHCTEMY OPraHMYECKHMX U HEOPTaHHMUECKUX
coenuHeHWl. B cocraBe XUBOro BeliecTBa OOHAPYKEHBI TMPAKTUYECKH BCE XHMHUYECKUE
3JIEMEHTHI, U3BECTHBIE YEJIOBEKY, HO B Pa3HbIX KojnyecTBax. [1o conep:kaHuio 2JIeMEeHTHI MOKHO
paszenauTh Ha 4 TPYIIIHL:
1. BuosneMeHThI: KUCIIOPOJ, YTJIEPO/, a30T, BOAOPOI.
2. Makpoanementst (0,1-0,01%): xamuii, MarHuii, HaTpHUi, KaJblHii, kene30, cepa, (ocdop,
XJI0P.
3. Mukposnementsl (0,001-0,000001%): 60p, KoOaIbT, MeIb, MOJIUOICH, IMHK, BaHAIUN, WO,
Opom.
4. YastpamukposnemeHTsl (menee 0,000001%): ypan, 3010T0, pTYTb.
Baxneimmmun HEOPraHMYECKUMHU BEIECTBAMH, BXOISIIMMH B COCTAaB JKUBBIX OpPraHU3MOB,
SIBJISICTCS] BOJQ, PSAJ COJISH, KUCIIOT M OCHOBaHHUIA.
Bona sBisiercss BaKHEWINICH YacThIO JKUBOTO BEIISCTBA, W WIPAacT OOJBIIYIO POJIb IS BCEX
JKUBBIX CYIIECTB.
. B kiteTke Bojia BBITIONHSET CIIEAYOMUE QYHKITHH:
1)cpena, B KOTOPO# pacroiararoTcsi BCe OpraHOMIbl KICTKH;
2)pacTBOPUTENH KaK JIJIsi HEOPTaHWYECKUX, TaK U JJIsI OPTAaHUYECKUX BEIIECTB;
3)cyOcTpart s IpOTEKAHUS Pa3IMYHBIX OMOXMMHUYECKUX MPOIECCOB;
4)katanu3atop [ peakiuii 0OMeHa MeX /1y HEOpPraHUYECKUMHU BEIIECTBAMU;
S)peareHT JjIs IPOLECCOB THAPOIIH3a, THApaTaIuu, GOTOaU3a U T.1.;
6) co3/laeT KJIETOYHBIN Typrop, 4TO JENAET KJIETKY YIPYroil 1 MEXaHMYECKH MPOYHOIT;
7) BBITIOJTHSIET CTPOUTEIIBHYIO (PYHKITHIO.

@OyHKIMU BOABI B OpTaHU3ME:

1) TpaHCTIOpTHAs — IEpeMeIaeT PacTBOPHI BEIIECTB OT OJHOTO OpraHa K Jpyromy;
2) mpoBOAIIAs — TPOBOJUT JIEKTPOXUMHUUECKHE UMITYJIbCHI;

3) ryMopajbHYIO PEryJISILMIO — TPAHCIIOPT TOPMOHOB;

4) perynupyroT TeMIeparypy Teja OpraHu3Ma;

5) BXOIUT B COCTaB MHILEBBIX MPOIYKTOB H T.JI.

N3 okcUIOB s )KUBBIX OPTAaHU3MOB OOJIBIIOE 3HAUYEHUE UMEET YTIICKHCIBINA Ta3 (YIIIeKUCIIOoTa,
okcun yraepoma (IV), mmokcupa yriaepona).. M30eitok CO2 ypamseTcs W3 oOpraHu3ma B
pe3yabpTaTe MpOIECCOB, MPOTEKAIOUIUX MPH AbIXaHUU (y BCEX OPraHU3MOB: U Yy PACTCHUM, U y
JKUBOTHBIX).

Baxneimmmu KucioTamMu, COAepKaIIMMUCS B )KMBOM BelllecTBe, sBisitorcs yroiabHas (H2CO3),
tdochopuas (H3PO4). dochopHass KucioTa UrpaeT OrpoOMHYIO poiib B oOpasoBanuu ATD u
dhopmupoBanum Koctei. Baxkna mns opranusmoB cosissHas kucnora (HCI). Ona comepxutcs B
KEIYAOYHOM COKE WJIM B pacTBOpax, KOTOPHIE CIIOCOOCTBYIOT TIE€PEBAPUBAHUIO TTHINU
(Hampumep, KeJTy0UHbIN COK B JKEITYIKE YeJIOBEKA).

11



XumMudyeckue coeduHeHUSs knemku. Booda

BeuwecTea B coctase qpmuma. I

|
I |

HeopraHudeckue I OpraHunyeckme I
1 |
=== | e .
S el Mok . Manbe Buononumeps:
S Al s I 7 e I [ monekynsi l (MakpoMoneKkynbl)
— Boga I —  AHWOHBbI ! — Moxocaxapunibl l— Monucaxapwabl I—
Conm, KartuoHbi —  AMWHOKUCNOTHI [— Benkm l—
KMCNOThI |
o = Hykneoruapbi I— HyknenmHoBble
KMCNOThI 3
— Nunuabl I
L— Apyrue I
XMMHWYECKAY OPTAHIT3AIIWA KIIETKH
Heopranudeckue Oprasugeckue
BEH.I;TB&\ EBEILLECTEBA
Bona MunepancHele Eenxu Jlunuger Yrneeogu Hyine HHOEEIE
oRs AMUHOKHCIIOTE I'moxoza Kucnoru
Arnorrl Kartuonm
[marepon Hyroneorue

upHeie mcnow \

Azomuctele Caxap docdaTtHRle
OCHOBaHHA I pYTIIED

..-—-"’f

ApermH Llprozua  Pubfoza
T [ vamis Tezoxcupubioza

12



seBe
wee

CTpyKTypHBIe
KOMITIOHeHTbI KJIeTKH

[TocToaHULIe HenocTtoauunie
KOMITOHeHTEI KOMITOHeHTBI

JKH3HEHHO BaKHbIe
dyHKIHHT

Beimmonnaro T crienudg nueckie
HCUes3aThb B Mpolecce

MoryT NoaBaaTb Cs HIAH w

FKH3HeIedATelIbHOCTH KiieTKH

HEOPTrAHNYECKWUE OPrAHUYECKHWE
BELLECTBA BELLIECTBA

|

!

BOOA N COJIN HYKIN.KUCNoOThlI,

’ BEJIKW, 2 KUPBbI, YTTIEBOADbI,
rTMOPMOHLI, AT®, BEUTAMUHLI

l

v

COOEPXATCA B TENAX OBPA3YIOTCA TOMbLKO
HEXXUBOW B >KUBbIX
M XKMBon nrPupoabl OPIAHU3MAX

13



[MMHOUUTO3HBIN

nyablpek
LiuTonnasmaTtnyeckui
- AnnapaTt
MATPANE: Fonbaku
Jusocoma - . LleHTpuronu
Anpo —»
'k 7 e TIAY T — BHponnasmaTtiueckas
AppblwKko : 1B iy cems

AnepHan obonouka

ApnepHbln
MaTpUKC

ANTOPUTM BBHITIOTHEHUS 3aTaHUM.

N3yunth TeopeTudecKkyro 4acTh ,pacCMOTPETh MPHUIOKEHUsA1-5 U 0OpMUTH OTYET BHIMIOJIHUB
3a/1aHusl.

3aganus.

1.3apucoBaTh KJIETKY U YyKa3aTh KAaKHWE KOMIIOHEHTHI SIBJISIOTCS TOCTOSIHHBIMH,, a KakKue
BPEMEHHBIMHU.

2.IlepeurcnuTh OPraHUYECKUE BEIIECTBA, BXOSIINE B COCTAB KIIETOK.

3.0OcHoBHBIEC (DYHKITUU BOJBI B OpTaHU3ME.

4.Ha3BaTh OCHOBHBIC B)KHEHIIINE KUCIOTHI B OPraHU3Me.

5.BriBo.

IIpakTHYeckoe 3aHsATHE
HN3yyenue o01Iero njiaHa CTPOEHUs M POJIM JJUINHIOB B OpraHu3Me.
enb: n3yunTh OOMINH TIJIaH CTPOEHUS U POJIb JIUMHUIO0B B OPTaHU3ME
TeopeTuyeckas 4acThb
Jlunuael — 3TO OpraHUYEecKHe BEIIECTBA, KOTOPHIE TUIOXO PACTBOPUMBI MJIM HEPACTBOPHUMBI B
BOJIE, HO pAacCTBOPSIIOTCS B OPraHUYECKUX PACTBOPUTENSAX; OHHU SIBISIOTCS HACTOSIIMMH WM
MOTCHIIMATBLHBIMA d(DUPAMH KUPHBIX KHCIIOT.
ConaepxaHue JTUNUAOB B OpraHu3Me 4esnoBeka coctaBisieT B cpeaHeM 10-20% ot maccel Tena.
Jlunuael MOKHO YCIIOBHO pa3[eiuTh Ha JBa BHUAA: MPOTOIIA3MATHUYECKHE M PE3EpPBHEIC.
[Iporomnasmaruyeckue (KOHCTUTYLIMOHHBIE) BXOJIAT B COCTaB BCEX OpPraHoB W TKaHed. OHuU
COCTABJISIIOT MpUMEpHO 25% BCEX JUMUAOB OpraHW3Ma U TMPAKTUYECKHA OCTAIOTCS HA OJHOM
YPOBHE B T€UEHHE BCEX JKU3HU. Pe3epBHbIC JTUNUIbI 3a11aCAIOTCS B OPraHU3Me U KOJIMYECTBO UX
MEHSIETCS] B 3aBUCUMOCTH OT Pa3IUYHBIX YCIOBUH.
buonoruueckoe 3HaueHNe TUNUAOB B OPraHu3Me BeNuKo. Tak, OHu 0OHAPYKEHBI B COCTaBE BCEX
opraHoB u TKaHel. Haubonbmee kommdaecTBo (10 90%) comepKuTcs B )KUPOBOM TKaHU. B Mo3re
JIUTTUIBI COCTABJISIOT MOJIOBUHY MacChl OpraHa.
OYHKIIWUY JTUTUAOB B OPraHU3Me:
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OHepreTuyeckass — Hapsily C YIVIEBOJAMH SIBJISIFOTCSI OCHOBHBIM 3HEPre€TUYECKHM TOIUIMBOM
kietku. [lpu cxuranmm 1 r nununoB Beiaensercs 38,9 kJk (mmm 9,3 kkanm), KoTopas HaeT Ha
obpazoBanne AT®. B popme nunuaoB XpaHUTCs 3HAUUTENIbHAS YaCTh YHEPreTUUYECKUX 3aMlacoB
OpraHusma, KOTOpble pacXOAYIOTCS MTPU HEJJOCTATKE MUTATENbHBIX BEIIECTB.

CrpykrypHast — munuab! (hochonunuabl, TIUKOIUINUIR) BMECTe ¢ OelKaMU BXOJAT B COCTaB
OHOJIOrMYeCcKUX MeMOpaH.

3ammTHas — QYHKIUS MEXaHUYECKOH 3alUThl, POJIb KOTOPOH BBHIMOIHAET MOAKOXKHAS )KUPOBast
Kkietyatka. HakaminBasch B MOJKOXXHOM KUPOBOM KJI€TYaTKE M BOKPYT HEKOTOPBIX OPraHOB
(TOYKH, KUIIEYHHK ), 5)KUPOBOM CJIOH 3aIlMIIAET OPraHU3M OT MEXaHUYECKUX MOBPEXKICHUI.
CrpykrypHas. @ochomunuapl BMecTe ¢ OenkamMu o0pa3yroT Ouojorndeckue mMeMOpaHbl. B
COCTaB MEMOpaH BXOJAT TAK)KE CTEPOJIbI.

TepmoperynsTopHas — peaquzanus 3Toi QyHKIUU OCYLIECTBIIsSIETCA Ojaroaapsi 1ByM acleKkTam:
a) JKUp IUIOXO MPOBOAMT TEIUIO, TOATOMY SIBJISETCS TEIIOU30JIATOPOM; O) MpPHU OXJIaKICHUU
OpraHM3Ma Ha FeHepUpPOBAaHUE TeIIa 3a CYET BbIACTICHUS SHEPTUN PACXOLYIOTCS JIUITUIBL.
PerynstopHas — psa TOpMOHOB (TOJIOBBIE, TOPMOHBI KOpPBl HAJIOYEYHHUKOB) SIBISIOTCS
IPOU3BOJHBIMU JIUITHJIOB.

Junuapl SBISIOTCS MCTOYHMKOM HEHACBIIICHHBIX BBICHIMX JKUPHBIX KUCIOT — BUTamuHa F,
OJIHOTO M3 HE3aMEHUMBIX (PAKTOPOB MUTAHUS.

Kup sBIsieTcsi MCTOYHHUKOM JHAOTeHHOH Boabl B opranmsme. Ilpm oxmciaenun 100 r
JaunuaoB oopasyercs 107 r Boabl.

JIunuasl  BBIMOJHAIOT — (YHKIMIO €CTECTBEHHBIX pacTBopurenei. OHHM  o0ecrneduBaroT
BCAChIBAaHHME B KUILIEYHUKE HE3AMEHUMBIX KUPHBIX KUCIIOT U KUPOPACTBOPUMBIX BUTAMUHOB.
dochomunuasl — aMpUPUIBHBIE COSIUHEHHS, T. €. UMEIOT MOJIIPHbIE TOJOBKH U HEHOJSIPHBIE
XBOCThbI. ['pynibl, oOpa3yroliue MoJIIpHYI0 T'OJOBKY, FMAPOQHIbHBI (pacTBOPUMBI B BOJE), a
HETOJIIPHBIE XBOCTOBBIE TPYIIIBI THAPOPOOHBI (HEPACTBOPUMBI B BOJIE).

JIBoiicTBeHHass MpHUpoJia 3TUX JIUIUA0B OOYCIOBJIMBAET UX KIIOYEBYIO POJIb B OpraHu3alliu
OMOJIOTMYECKIX MEMOpaH.

Bocka — cnoxHble 3¢QuUphl  agHOATOMHBIX (C  OJHOM THUAPOKCUIBHOW  TpYIIIOi)
BBICOKOMOJIEKYJISIDHBIX (MMEIOIIUX JJIUHHBIA YIJIEPOAHBIA CKEJET) CHUPTOB M BBICIIMX
KapOOHOBBIX KUCIIOT.

Eme onHy rpynmy JMIHIOB COCTaBISIOT CTEPOUABI. OJTH BEIIECTBA IOCTPOEHBI HA OCHOBE
cnupra xojecteposia. CTepoupl OYEHb IJIOXO PAaCTBOPUMBI B BOJAE U HE COJAEpKAT BBICHIMX
KapOOHOBBIX KHCIIOT.

K HUM OTHOCSTCS JKE€TYHbIE KUCIIOTHI, XOJIECTEPOJI, T0JIOBbIE TOPMOHBI, BUTAaMHH D u s1p.

K creponnam Onm3ku TeprneHbl (POCTOBBIE BEIIECTBA PACTEHUNH — TUOOEpETUHBL, (QUTON,
BXOSIIIUI B COCTAaB XJIOPOPHIUIA KAPOTUHOUABI — (POTOCHHTETUUCKHE MUTMEHTHI; d(UpPHBIC
Maciia pacTeHu — MeHTOoJI, Kamdopa U ap.).

JIunu el MOTyT 00pa30BbIBATh KOMIUIEKCHI C IPYTUMU OMOJIOITMYECKUMU MOJIEKYJIaMH.

.HI/IHOHpOTeI/IHLI — CJIOXKHBIC 06p8.30BaHI/I$[, COoZACpKamue TpUanWJIriInuepoJibl, XOJCCTCPOI U
6CJ'IKI/I, MMpUYIEM MMOCJICAHNEC HC NMCIOT KOBAJICHTHBIX CBsI3EH C JIUITNAaMH.
FJ'II/IKOJ'II/IHI/II[H — OTO TIpyla JUIMUA0B, IMOCTPOCHHBIX HAa OCHOBC CIIMPTA C(I)I/IHI"O3I/IHa nu

COJepXKAIMX KPOME OCTaTKa BBICHIMX KapOOHOBBIX KHCIIOT OJHY WM HECKOJBKO MOJICKYII
caxapos (Yaile BCEro Ii0K03y WIH TalakTo3y).

Kpome Toro, Onaromapss HM3KOH TEIJIONPOBOJHOCTU CJOW IOAKOKHOTO >KMpa IOMOIaeT
COXPAaHUTh TEIJIO, YTO TMO3BOJIAET, HANPUMEpP, MHOTUM JKUBOTHBIM OOWUTaTh B YCIOBUAX
XOJIOJTHOTO KJIUMATa.

CwMmaspiBaroIas ¥ BOJAOOTTaJKMBaromas. Bocka MOKPHIBAIOT KOXKY, HIEPCTh, MEPbs, ACTAIOT UX
0oJiee 37aCTUUHBIMU U MPEAOXPAHSIOT OT Biaru. BoCKOBBIM HaJI€TOM MOKPBITHI JIUCThS U IIObI
pacTeHUii; BOCK UCIOJB3YETCs MUEIaMU B CTPOUTENBCTBE COT.

Perynaropnas. MHOrMe rOPMOHBI SIBJISIFOTCS IPOM3BOIHBIMU XO0JIECTEPOJIA, HAIIPUMED HOJIOBbIE
(TecToCTEpOH y MY»YMH U IPOr€CTEPOH y KEHIINH) U KOPTUKOCTEPOUIbI (aJIbIOCTEPOH).
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Mertabonunueckasi. [IponsBogHble XojecTeposia, BUTAMUH D UrparoT KIO4eBylO posib B 0OOMEHe
Kampuuss W ¢ocdopa. KemuHble KHUCIOTHI y4YacTBYIOT B IIpoleccax MUIIEBapeHus
(3MyJIBIrUPOBAaHUE KUPOB) U BCACHIBAHMS BBICIINX KapOOHOBBIX KHCIIOT.

Jlununael SBISIOTCS MCTOYHUKOM MeTabonmuueckod Bonbl. [lpu okucienuu xupa oOpasyercs
npumepHo 105 r Bompl. DTa BOJa OYEHb BaXKHA [JII HEKOTOPBIX OOWTATENEH IMyCTHIHb, B
YaCTHOCTH JUIsl BEpOIIIOJIOB, CIIOCOOHBIX 00XOAMTHCS Oe3 Bonbl B TeueHue 10-12 cyTok: kup,
3aMaceHHBli B TOpOE, WCHOJNb3yeTcsl WMEHHO Ha JTH 1end. HeoOxomumyro — auis
JKA3HEIEATEIIbHOCTH BOAY MEABEIU, CYpPKH U APYTHE >KUBOTHBIE B CISYKE MOJYy4arT B
pe3yJibTaTe OKUCIICHUS KUPA.

JIUIINIbI
OMBIJISAEMBIE HEOMBUISIEMBIE
f Yips C
ITPOCTBIE ¢ “TCpOuIEl
CJIOXHBIE o KapoTtuHOHIEI
‘ ' Bocka e Tepnenounsl
e HelitpansHbie )XHUPEI
—TIIpoTeoaunuab (TpraumnrIHLEpOIB)
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e Ilepebpo3unnr* gochamudunxonunol
ochamuounIManoNIamuHbl

[Cnunepodochonunuas—gpocpamuouncepuril
(Docq)onnnnum{

ocghamudunuHO3UMOoNbl
Counromuenuunr* NAA3MAN02EHbl

MNUKOKaNUKC
(nonucaxapuabl)
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Benuu

52. Crpoenme nnazmarnueckod membpansl [INeKTPOHHO-MHKPOCKONWYECKas (oro-
rpatpml — saepxyl
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4. Npoune pyHkuMn NNUOOEB

AJITOpPUTM BBITIOJTHEHUS 3aJIaHH.

N3yunTh TEOPETHUECKYI0 YacTh ,pacCMOTPETh MPHUIOKEHUS1-6 U 0OPMHUTH OTUET BBHITIOJHUB
3aJIaHUSL.

3agaHus.

1.Kakue BeniecTBa OTHOCSATCS K JIMIIHIaM?

2.3apucoBaTh (hparMeHT MEMOpaHBI ,yKa3aTh BEIIECTBA 00Pa3yIOIIHue MEMOpPaHY.

3. Kakue QpyHKIMH BHITOTHSIOT JIUTTUABI?

4. Kakue KIeTKHM ¥ TKaHA HarnOosiee O0raThl JUIUIaMH?

5.BeiBOS.

IIpakTH4yeckoe 3aHATHE

HN3y4yenue posid BATAMHHOB B OpraHusme.

Ieab: u3y4uTh KjIaccu(pUKanUIO, CTPOCHUE H POJIb BUTAMHHOB B OPraHu3Me
TeopeTnyeckas 4acThb

BuramuHbl SBIAIOTCA OYEHb BAXKHBIMH M HE3aMEHUMBIMH (QakTopamu nutaHus OHH
peryiupyroT 0OMEHHbIE IPOLECCHL., YUaCTBYIOT B KPOBETBOPEHUH, 00ECIICUUBAIOT HOPMAIbHYIO
JKU3HEEATEIIBHOCTh HEPBHOM, CEPACUYHO-COCYUCTOM, UMMYHHOH U IUILIEBAPUTEILHON CUCTEM,
y4acTBYIOT B 00pa3oBaHUM (EPMEHTOB, TOPMOHOB, IOBBIIIAIOT YCTOMYMBOCTh OpraHu3Ma K
JIEMCTBUIO TOKCUHOB, PaJMOHYKIMJIOB M JPYTUX BpeIHbIX (akropoB. Butamuubel (kpome
HEKOTOpBIX BUTAMUHOB rpynnsl B u Butamuna D) He cUHTE3UpYIOTCS B OPraHU3ME U JTOJIKHBI
[IOCTYNAaTh W3BHE, C IHIIEH, HO YacTO B HAIIUX IPOAYKTAaX IHUTAHUS CONEPIHKUTCA HU3KHUU
YPOBEHb BUTAMUHOB, YTO CBA3aHO B HAPYUICHUSMHU B WX TPAHCIIOPTUPOBKE, HENPABUIBHOM
XpaHEHUH, TEIUIOBOM 00paOOTKM, BBICYIIMBAHMM W KOHCEPBUPOBAHUHU. M30BITOK BUTAMUHOB
Ha3bIBACTCS TUIIEPBUTAMUHO30M, a HETOCTATOK-THUIIO WM ABUTAMUHO30M.

TpaguMOHHO BUTaMUHBI JENT Ha )KUPOPAcCTBOPUMBIE U BojopacTBopuMele. K nepBoii rpymnme
npuHaiexxatr A, K, E, D, a k Bropoit — npeacrasurenu rpynnsl B u P. OcHoBHble 3amaun
BUTAMMHOB — TIOJJIEp’)KKa OOMEHa BEIIEeCTB, YCKOPEHME XHMHYECKHUX  peaKIHid,
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00e3Bpe)KMBAaHNE KAHIIEPOTEHOB M CBOOOJHBIX PpAIMKAIOB, KOTOPBIC SBIAIOTCS NPUUYUHOU
crapeHus. B Hame Bpemsa cymiectByeT okosio 30 mx BuaoB. IlomoBMHA M3 3TOro KojJn4yecTBa
U3y4Y€Ha OYEHb XOPOLIO, YTO JAaET BO3MOXHOCTb INPUMEHATh HUX B JIEKAPCTBEHHBIX LEISIX.
Tepmunom '"mpoBuTamMuHBI" 0003HAYAIOTCS BEILIECTBA, CIOCOOHBIE MpU psi€ YCIOBUHN

CTaHOBHUTBCA BUTaMHWHaMH, Harpumep, KapOTHH. Butamuubl
ABJIAIOTCA KaTaJau3daTopamMu OOMEHHBIX IMponecCoB. MHorne u3 HHX CJIy’KaT KOMIIOHCHTaMU
(I)CpMCHTaTI/IBHBIX CHUCTEM, npeoGpa3y;ICL B KO(l)epMeHTLI— BCIICCTBA, CBA3BIBAIOIIHUCCA C

¢depmentamu Juisi ux aktuBaumu. C momouibl0 (EPMEHTHBIX KOMILJIEKCOB YCKOPSIIOTCS
XMMHUYECKHE PEaKLUU OpraHu3Ma, peryJaupyercsi 00MeH BellecTB, 3aIlyCKaroTCs IPOLECCHI
pacmenieHus OJTHHUX BEILIECTB 51 o0Opa3oBaHUs JIPYTUX Buramunbt
SBJISIIOTCS. AHTHOKCHIAHTAMM, HEUTpaiu3ys CBOOOAHbBIE paJHMKalbl M 3aMEAJsisl MPOLECCHI
okucieHusa. AHTHOKcuaaHTamu ciykaT BuTamuHbl E,C, P. Emé ogna BakHas ux (yHKUuUA
— TpancnopTHasi. OtTlenbHbIE W3 BHUTAMHUHOB IIOMOTAalOT TPAHCIOPTUPOBATH IIOJIE3HBIE
BellecTBa yepe3 kierounble 6apbeprl. K mpumepy, D momoraer moHam KajiblUsl MPOHUKHYTH
yepe3 MeMOpaHbl KJIETOK, KUIIEYHbIE 000JIOUKH, TO €CTh BCACBHIBAThCS B HAIEM KHUIIEYHHKE.
HenocraTok BuTamMuHOB — npudunHa Oosie3Hel opranu3Ma [ aBeHcTBYIOIIas poJib BATAMUHOB B
npolieccax 0OMeHa BEIIECTB MPUBOAUT K TOMY, YTO HUX AeQUIUT — 3TO cOOM B OpraHu3Me U
BO3HUKHOBEHHUE OOJIE3HEH.

Burtamun A.['naBHble ero (QyHKIMM — 3TO HMMYyHHas 3allMTa, BbIPAOOTKA aHTHUTEN,
npoduiakTuka s3B U JAepMatuToB. Ero paspymuTensMu SBISIOTCS JIeKapcTBa, a JIeQULUT
BBI3BIBACT OCJHA0JIEHUE 3pEHHUs, MIETyUIeHWe KOXKM, BBINAJEeHHE BOJIOC, OOMM B CycTaBax,
3aMeIIAeT MPOUECCHl pocTa. VICTOUHMKAMU CITy’KaT CIIMBOYHOE MAclloO, IIEYEHb, KEJITOK, JKEIThIE
¢pykThl, celp. Butamun B1 (Tmamun). Ero ¢yHkunn — nepeBapuBanue epl, pabota cepaua,
MBI, HEpBHOI cucteMbl. Paspymaercs Bl npu TemnoBoil o0paboTke, a Takke C ydacTueM
KopenHa u ankorons. B pesynprare neduuuTa TMaMuMHa BO3HHMKaeT Oosie3Hb Oepu-Oepu,
KOTOPOM XapakTepHbl OOJIM B MBIIIAX HOI, 3aTpyJHEHUE XOAbObI W Jaxe Mapainy
koHeuHocTel. Conepkutcst BUTaMHH Bl B cemeukax mojcosiHyxa, apaxuce, kaproderne, moukax
u nieueHd. Buramuun B2 (pudodaaBun). OH CIyXUT U1 TIOJIEPKAHUS 3I0POBBSI KOXKH, BOJIOC,
HOI'TEH, MoMoraerT o0pa3oBaHHUIO SHEPrHU U3 elbl. Ero paspymurensimMu sBISIOTCS LIETOYU U
ceeT. Jlepuuur pubodraBrHa BBI3BIBAET 3YJ, NOKpACHEHUE IJa3, TPEIIMHKU B YrojKax pra,
TOJIOBOKPY)KE€HUS, OeCCOHHUILY. ['TTaBHBIMM HCTOYHMKAMHU 3TOr0 BUTaMMHA CIIyXaT pblOa |
JIOMAIIHSAS MTULA, TI€YEHb, ChIpP, 3€JIEHbIE OBOLIM, Apoiokd. Butamun B3 (Hmmaumu). Ciyxur
U1 340pOBOro ()YHKIIMOHUPOBAHUS MUIIEBAPUTEIBHON CUCTEMBI, YMEHBILIAET BOCTIAIUTEIbHbIE
IIPOLIECCHI U NPEIATCTBYET CYKEHHIO KPOBEHOCHBIX COCYN0B. HuanuH pa3pymaroT CHOTBOPHbIE
CpEeICTBa U alKOrojib. JeuiuToM ero B HaleM paruone 0y1yT HEpBO3HOCTh U TOJIOBHBIE 00N,
YTOMJISIEMOCTD, YXY/IIIIEHUE NTaMsATH, 0€CCOHHMIIA, TUrMeHTanus koxu, Hapyenus KKT B Bune
noHoca. OCHOBHBbIE MCTOYHUKH 3TOTO BELIECTBA — TOBSIMHA, KypATHHA, (DUHUKHU, MUBHBIE
JIpOXOKH, apaxuc, mnedeHb. Buramun  BS (manTtoreHoBass  kuciaora). [J1aBHbIMH  €ro
npeIHa3HAYCHUSIMH SIBIISIFOTCSL METa0O0JIM3M YIJIEBOJOB, aMUHOKHUCIOT U KHPOB, MOJAEPIKKA
MMMYHHOH, HEpBHOH cucTeM. Pa3pyiaioT ero CHOTBOpHBIE U aJKOTO0Jb, BoAa U KumnsueHue. O
nedunuTe MaHTOTEHOBOM KUCIIOTHI B HAIIIEM OPraHU3Me CUTHAIM3UPYIOT KOKHBIE PaCCTPOICTBa,
3aMEIJICHHE pOCTa, apTPUT, NEHPECCUs, 3alophl, aUIEPrUU U HapyLIEHUE CEPIECYHOIO PUTMA.
I'maBHBIMM HcTOYHHMKaMK BS ciyKaT mouyku, nedyeHsp, SiLa, ropox, MUBHBIE APOXKU. Butammn
B6 (mupunoxcun). Ero mpeanaznaueHue — OOMEH BEHIECTB M 0OOpa3oBaHUE SPUTPOIIMTOB,
nojaepka (GyHKIUH HEPBHOM CHUCTEMBI, MPEAOTBpAIllEHHE KOXKHBIX MpoOieM M Mpoliecca
crapeHus. [IMpUIOKCHH pa3pylIaroT ajJKoroJib, a TAKXKE 3aMOpO3Ka M KoHcepBuposanue. [Ipu
ero JAeQuIMTe MOXKET BO3HHMKATh BO30YIMMOCTh, OECCOHHHIIA, KOXHBIC BBICHIIAHUS.
OCHOBHBIMU HMCTOYHMKaMHU BUTaMHMHAa BO6 ciyxar IOpoxoku, KypATHHA, pblOa, cos, MOYKH,
NICYEHb, OBOIILIH, opexu, OaHaHblI, KOPUYHEBBI puc, natoka. Buramun
B12 (umanoko6anamun). OcHOBHBIE (YHKIIMM OSTOr0 BUTAMHHA B HAIlleM OpraHuU3Me —
yIy4ylleHUEe NaMATH, MNOJAEp)KKa AEATEIbHOCTH HEpPBHOM cucteMbl. Ero paspymwurensiMu
SIBIISTFOTCS] KUCIIOTHI, IIETIOYH, COTHEUHBIN cBeT. O nedunure muaHokoOamaMuHa CUTHATTU3UPYIOT
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COKpAIl[EeHUE YHCIa DJPUTPOIUTOB, JIEHKOIMTOB, TPOMOOIIMTOB, TOJIOBHBIE 00N, OBICTpas
YTOMJISIEMOCTb, 3aIOpPbI, TUIOXOH anmeTHT. Ero MCTOYHWKAMH SIBJISIFOTCS TICYE€Hb, MOJIOKO, CHIp,
MoJUTFOCKH,  siina. Butamun  C.[nmaBHBIME  ero  (QYHKIMSIMH  SBISIOTCS — TMOAJIEPIKaHUE
WMMYHUTETa, CHIDKCHHE XOJIECTEpHHA, POCT KocTed u 3y0oB. PaspymmaroT ackopOMHOBYIO
KHUCJIOTY TEIJIO, CBET, KypeHue. Pesynbprarom ee neduiura ObIBaeT IUHTA, ACTIPECCHS, KOXKHBIC
poOJIeMbl, aHeMusl. [ TaBHbIe NCTOYHUKH BUTaMHuHA C: YepHas CMOPOJAHHA (PEKOPICMEH TI0 €ro
COJIEpKaHUIO0), IIUTPYCOBBIE, KAMycTa BCeX BUAOB, A010ku. Butamun D. OcHoBHOU (yHKIIMEH
SBISIETCST  YCBOEHWE Kanmblus U Qocdopa. PaspymmrenemM 5TOro BemecTBa  CIYXKHT
3arpsi3HEHHBINA BO3/AYX, a Pe3yJbTaToM ero neduinTa MOXKET CTaTh PaxWT, 3aMelJICHHE POCTa,
MbIedHas cimaboctb. Kiamesem BUTaMUHA SBISIOTCSA II€YEHB PBIO, KEJITKH, MOJOYHBIC
npoayktel. Butamun E.[nmaBHbIM ero mnpegHazHaueHHEM SBJSIETCS PAa3BUTHUE  MBIIIIIL,
BBIPA0OTKA JPHUTPOIMTOB, TOJICPKAHUE CEKCYaIbHBIX (DYHKIHMHA W MMMYHHTETa, BBIPaOOTKA
sputpouutoB. Pazpymmrensmu Butamuna E cioyxkaT kuciopoa u 3amopaxuBanue. CUTHAIOM O
neunuTe B pallMoHe OBIBAIOT YCTAIIOCTh W MPEXKIACBPEMEHHOE CTapeHUE, aHeMUs, OecTuioaue,
BBIKUABIIH. OCHOBHBIMH HMCTOYHMKAMH BEIIECTBA CIY>KAaT OPEXH, 3€JICHbIC OBOIIM, SilIa,
aBoKazo0. Buramuu P. On CIIOCOOCTBYET HIOJ/ICPIKaHUIO KOJIJIareHa,
,»IIEMEHTHPYIOIIET0 KJIeTKH. Pa3pymaror BuTamMuH P kucimopon u BbICOKas TemmepaTypa, a
pe3ynbTatoM JeduiuTa ObIBAaCT JIOMKOCTh KAalMJUISIPOB, CHHAKH Ha KOoxke. [ TaBHbIC HCTOYHUKH
— IUTPyCOBBIE, OBOIIM, ceMeHa, opexu. Buramun K.Ero ¢yHKIusIMu SBISIOTCS
CBEPTHIBAEMOCTh KPOBH M CHHTE3 OCJIKOB B KOCTSAX. PaspymaroT BUTAMHH pauarivsi, aClIupyuH U
pPEHTTeHOBCKUE JIy4H. B pe3ynbTare neduiura BOZHUKAIOT KPOBOTEUEHUS U3 HOCA, 00pa3oBaHue
CUHSKOB Ha Koke. OCHOBHBIMM HCTOYHHKAMHU CIy’KaT MINMUHAT, KamycTa, cajaT, HOTYpTHI,

kepup.
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Be INipraokcHii
B> LiitanokoGasaMuH
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Taénuua 1. BiwaHMe BUITAMWHOB Ha (hOpMHMPOBAHWME BAMHEWLUMX OPraHoB M CHCTEM OpraHuIma

“BuTammA OCHOBHLIE (DYHKUHN B OPraHNIMe KnWHRYECKNE NPORBICHNA REPHUNTE
— MOMBEIHKTHENT, KEPATHT
Brurammn A : ::::::;::Tufﬂ::l::e::m"a Sheimn — CKNOHHOCTE K MHDEKYMOHHLIM 3300N2E83HUAM
o — CMHAPOM ManbLAMIeCTH M MansaGcopiumm
—weaoeHune Caw P “E PR
Buramun O . — OCTEOMARALMR
— (DOPMUPDOEIHINE KOCTHOR TKAKW — cyRopOH
— EHTHOKCAOAHT 2
— PHCK PAISHTIR ORYXOnedH
BurammH E — EHTHMEEHUEPOFEHHEIR SihdexT &
TSN IAANTATS — NATONOTMH CEPABMHO—COCYANCTOR CHCTEME
Brrammy K — YHACTHE B NPOLESCCE KOAMYIAWMK — FEMOPDATHYECKMA CHHIDOM
— PErYNAYKA IHEQTETHYSCKOrD odmeHa — NOBLIWEHHAR YTOMMAEMOCTE
BuTammH By — perynauyna GyHKLHe KT — CYXOCTE RILIKE
— AHTHC TS HESH KT — MAMOTOHWA KHILEYHAKA !Gﬂgﬂ" CEI’HB&HH!’I. EBUTH. HI'IDEH!
— PErYRALAA CHECIMTENEHO—BOCCTAHOEMTENEHBIX DEaKUMR — ceBopef LA QepMarnT
BurammH Bz | — YCBOSHWE MHPOE — TPRLMHE] KOKK, BHTYNRPHLIA CTOMATHT
— HOpMansHoe CICTAHKE KOsH, BONOC, HOITeR — HApYUIEHIE pOLTa
— CYXOCTE KON
BuramnH By — perynAyUA obneHa =upoe, GRNKOE i YTNeBoQ0B — GHOpEKCHA
— Auaped
— BMHAHKE HA WMMYyHOreHe3
Buramus B ~ DErYRALMA 3HEPraTHYECKOro odMeHa — YTHETEHME (DYHELMN HaANDYEYHHKOS
* | - Tkaneson meT2G0NHIM — Hapyussne XKKT
— CHHTES MOPMOHOE, reMornodiula, Yxonecreprra
— parynAgna Genkoeoro ohMeHa — BEpMaTHTL
ButamnH Be - perymAyma UHC — AHOPEKCHR
- YHACTHE B KDOBSTEODEHNM - GeCNOKOACTED, CYROPOrA
- AAepEEHAE HODMANLHOND COCTOAHMA KOMMW — AHEMHER
Tonueean — CTUMYNALMA IPHTRO— W NEAKON033a ooy
KMCNoTa — CMHTES aMuHoxucnoT, [HK, PHK = Anapes
- HADYLUEHIE POCTa
= YHaACTHE B KPOESTEODSHNW
BuvamuH Baz — DErYRAUMA YINEEOAHOTO H HHPOBOFD OGMEHA — FHNEPXPOMHAA MeranobnacTHan aHeEMNA
BuTamus C — AHTHOKCAOAHT — AHEMHA HOPMOXDOMHZR
— BAMAHME HA HMMYHOTEHES — NeeslWekne 3atonesaessocT OPEN
npo,D,YKTbI, ooratble dHTUOKCUOAAHTAMU
Buonoruyeckue Haubonee 6oratble nuilesble Konuuyectso HY}¥HOe AnAa
aHTUOKCHMOaHTbI MCTOYHMKW aHTUOKCHOAHTOB obecneyvyeHun p,HeBHOﬁ
HOpMBbI
ButamuH A MeyeHs, pbiBUi KUp 251 neveHu
B - KapoTHH MopKoBb, TbIKBa, NETPYLLKA 60 r mopKoBM
ButamuH E PacTuTenbHOE Macno 251 nocTHoro macna
ButamumH C Osowwm, pyKTbl, Aroasl A0 1 Kkrabnok
LUmHK MevyeHb, paku (Kpabsbl) 300t pakos (kpabos)
Meab MeueHb, paku (Kpabsl), opexu 500 opexoBs
CeneH KpeseTku, TPeckKa, Yeaaep 80 r KpeBseToK
QepmeHTsl MeTpylKa, canat, ykpon 500r 3enexHun
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AJTOpPUTM BBIIIOJIHEHHUS 3aJJaHUM.

N3yunTh TEOPETUUECKYI0 YacTh ,pacCMOTPETh MPHIOXKEHHUsA1-6 M 0OpPMUTH OTYET BBHITIOTHUB
3aJ]aHMS.

3amanus.

1.Kak xnaccupuuupyroTcsi BATAMHUHbI?

2. Kakue BUTaMHHBI OTHOCST K BOJIOPACTBOPHUMBIM?

3. Kakue QyHKIIMM BBITIOTHSAIOT )KHPOPACTBOPUMBIE BUTAMHUHBI B OpTaHu3Me?

4 Kakue BeliecTBa OTHOCAT K BUTAMHHOIIOTOOHBIM?
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5. ITpuunHBI THIOBUTOMUHO3A U THUIIEpBUTaMUHO3a. [Ipumepsl 3a001eBaHMiA.

6.Ha mpumepe ButamuHa A xapakTepu3yiTe pojib BUTAMHUHOB B Pa3IUYHbBIX (PU3HOJIOTHUYECKUX
rporeccax.

7.BeIBO.

IIpakTuyeckas padora
«Ha0o1eHHe KI1eTOK PAaCTeHUH U JKMBOTHBIX N0 MUKPOCKOIIOM HA IrOTOBBIX
MMKpOINpenaparax 1 uX onucaHme».

Heab: paccMOTPETh KIETKU PA3TUYHBIX OPraHU3MOB U MX TKaHe! M0J] MUKPOCKOIIOM (BCTIOMHMB
IIPH STOM OCHOBHBIE MPUEMBI Pa0OTHI ¢ MUKPOCKOIIOM), BCHOMHUTH OCHOBHBIE YaCTH, BUIUMbIE
B MUKPOCKOII U CPaBHUTH CTPOEHUE KIIETOK PACTUTENBHBIX U KUBOTHBIX OPraHU3MOB.
OOGopynoBanne: MUKPOCKOIIBI, TOTOBbIE€ MHKpPOIPENapaThl PACTUTENbHON (KOXHILA Yellyu
JyKa), KUBOTHOHM (dMUTENNANbHAs TKaHb — KJIETKU CIM3HCTOM POTOBOM MOJOCTH), TAaOIHIBI O
CTPOEHUHU PACTUTEIIBHON M )KUBOTHOM KJIETOK.
Xon padoTsI:
1. PaccMoTpuTe 0 MUKPOCKOIIOM MUKPOIPENapaThl paCTUTENbHBIX U )KMBOTHBIX KJIETOK.

2. 3apucyiTe 1o OJHON PACTUTENIbHOW W >KMBOTHOM KieTke. [loanumunre mXx OCHOBHBIE YACTH,
BUJIUMBIE B MUKPOCKOIL.

3. CpaBHUTE CTpOEHUE PACTUTEIILHON W KUBOTHOU KiIeTOK. CpaBHEHUE MPOBECTH MPU MOMOIIHU
CpaBHUTEIHLHOM Ta0OauIbl. ClenaliTe BRIBOA O CJI0KHOCTH UX CTPOCHHUSI.

IIpu3Haku KiieTku pacreHuii Kierku ;XHBOTHBIX

slapo

Xpomocoma

Pudocoma

MuTOXOHAPUH

Kommiaexce I'oabaxn

IMIC

IlenTpHouan

XJ10pOILIACTBI

JledkomiacTnl

XpOMOMILJIACTDI

JInzocoMebl

IlepokcHcOMBI

Kiuaerounas 000104Ka

Bakyouu

IluTockeser

Oprase/ibl 1J1s1 nepeMeleHust

Me3zocoMbI

4. Cnenaiite BBIBO/I, OTIMPASCh HA UMEIOIITUECS Y BaC 3HAHUS, B COOTBETCTBUH C IIETBIO PAOOTHI.

IIpakTnyeckas padora

«CpaBHeHHe CTPOCHHS KJIETOK PACTEHUH M "KUBOTHBIX».

eab: CpaBHUTH CTPOCHUE PACTUTEIBHON U ) KUBOTHOM KIIETOK.

OobopyaoBaHue: MUKPOCKOII, TOTOBbIE MUKPOIPENAPATHI KJIETOK PACTEHUM U )KUBOTHBIX.
Xoa padoTsl

3ajlaHKe: CPaBHUTE KJIETKUA U OTBETHTE HA BOIIPOCHI:

- B 4€M 3aKJII0YAETCA CXOJICTBO U Pa3IUYUe KIETOK?

- KQKOBBI ITIPUYMHBI CXOJICTBA U PA3INYUs KIETOK Pa3IuYHbIX OPraHU3MOB?

- IOMBITAUTECH OOBSICHUTD, KaK IIIJTa SBOJIFOIHS OaKTepHil, TpUOOB, PACTCHHUI U )KUBOTHBIX ?
Cremnaiite BEIBOIEL.
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IIpakTyeckas padora
«Kierkay.

Heab: 0600mUTh 3HaHUS 00 YYSHUH O KIETKE.
Oo6opyaoBanue: pa3gaTOYHbIN MaTepHall.
Xox padoTsI:

[ 1

HEEEEE

ITo ropusonTamn
5. 3eNI€HbIe TUTACTHIBI, KOTOPBIE BCTPEUYAIOTCS B
KJIeTKaX (POTOCHHTE3UPYIOMINX YKAPHUOT.
8. MHOTOKIJIETOYHBIH 3apO/IbIII, 00pa30BaBIIUIICS B
pe3ynbTaTe APoOICHHUS
12. JlnunHble, TOHKHE 00pa30BaHMs HAXOSIINECS B
LUTOILIA3Me
15. Kiterounas o0oa04ka TomuHON 9-10HM
18. 3enénble mIacTUIbl, COAEPKAIINE OCHOBHOE
BEIIECTBO — XJOPODUILI
19. Habop XpoMocoM, COACpKaITUICs B KIETKaX
KaKoTo-JIM00 BU/A )KUBBIX CYIIECTB
21. IlocTpoeHbl U3 KIETOK, MUTAIOTCH,
Pa3MHOXKAIOTCS, pacTyT, pa3BUBAIOTCS, JBIIIAT - BCE
3TO JKUBEIC.
22. Coopxka 6enka mo marpure uPHK
24. BemecTBa XpaHsIIUECS B TU30COMaX

ITo BepTHKAIH

1. C X MOMOIIbIO KJIETKA BOCIIPUHUMAET Pa3InIHbIC
BO3JICUCTBHS Ha CBOIO MTOBEPXHOCTH

6. Opranoun, ciayxauii MeCTOM COOpKH
0eIKOB

7. Knetku, umerommue sapo

9. KiteTku Tena

10. KucnoTsl B cocTaBe siep KJIETOK,
o0ecrieunBarOIINe XpaHESHUE U TIepeIady
HaCJIeACTBEHHON HHPOpMAITIH

11. MHOXeCTBEHHOE I€JIEHUE Y IPOCTENIINX
13. Opranuueckue COeIMHEHUs, B MOJIEKYJIe
KOTOPBIX OJTHOBPEMEHHO COJIEPKATCS
KapOOKCHUIIbHBIE U aMUHHBIE TPYTIITHI

14. mepeHoc reHeTHYECKON HHPOpMAIHIH C
JAHK na PHK

16. SnepHas kneTka
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2. BaxkHelast yacThb KJIETKH, K KOTOpOil oTHOocuTcss  17. YacTp KIETKM UMEIOIIas CBOE CTPOCHUE U

BCE €€ )KMBOE BEIIIECTBO, KPOME siapa byHKIHIIO

3. ITokpbITHE KJIETKH, 3aLUIIAIOIIEE €€ OT 20. HyxsieonpoTeniHble CTPYKTYPBI B SApe
MTOBPEXKICHUIN JYKapUOTHYECKON KIIETKH

4. Yepes uTo ABILIUT KJIETKA? 23. O6nacTh, I7ie TECHO MPUJISKAT TKaHU

5. Mexanu3m npeoOpa3oBaHUs COTHEUHOTO CBETA B XOpHOHA U CIIM3UCTAsi MATKHU.
SHEPTUI0 XUMHUYECKHUX CBSI3eH

I.

IIpakTnyeckas padora
«CpaBHUTEJbHBIN aHAJIN3 MUTO3a U Meii03a)».
Heab: cpaBHUTH MPOIIECCH MUTO3a U Mei03a
Oo6opyaoBanue: matepuan yueOHnka, Tabmuibl «Muto3. Menos»
Xon padoTsI:
CpaBHHTE MPOIECCHl MUTO3a M MEi103a, 3aII0JIHUB Ta0JIHUILY.

IIpu3HaKku 1JIs1 CPABHEHUSA Muro3 Meiio3

1.ITpouecchl B uHTEpdaze

2. Yucao neneHuit

3. da3wl neaeHus

4. KpoccuHrosep

5. Yucno noyepHux KJIETOK

6. XpoMOCOMHBIH HAabOp JOYEPHUX
KJIETOK

7. KommuectBo JJHK B pouepHux
KJIETKax

8. lng Kakux KIETOK OpraHusma
XapaKkTepHO JeJIeHUe

9. PacnpocTpaHeHHOCTh  Cpenu
OpraHu3MoOB

2. CpnenaiiTe BBIBOJ 11O paboTe.

IIpakTnueckas paéora

«BbIsiBJIeHMe TPU3HAKOB CXO0/JCTBA 3aPOJbILIei Ye10BeKa H APYrUX MJICKONNTAIOIIUX KAaK
A0Ka3aTeJIbCTBA UX POACTBA.

Henb: BBIABUTH NPU3HAKM CXOJCTBA 3apOJBIILIEH 4elOBEKa U APYTUX MIIEKONMUTAIOIIMX Kak
JI0Ka3aTeNbCTBO UX POJICTBA.

OOGopynoBanme: Ttabnmuua «Jloka3aTenbCTBO pOJACTBA 3apOAbINIEH 4YelOBEKa U JPYIHX
MJICKOTUTAIOIINX KHUBOTHBIX)

Xoa padoTsl

3amaunue:

1. CpaBHuTe cTaauu pa3BuTus 3apojsiiieid. EcTs mu cxonctsa? B uém oHM nposBIstOTCS?
Onumure ux.

2. CpaBHHUTE CTaauu pa3BUTHUA 3aposiieil. EcTb n paznuuusa? B uéM oHM nposBiIIOTCS?
Onumure ux.

3. Crenaiite BbIBOIBI O IIPU3HAKAX CXOJCTBA 3apOABILIEH YEIOBEKA U APYTUX MIEKOIUTAIOIINX
KaK JI0Ka3aTeJIbCTBO UX POJICTBA
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IIpakTyeckas padora
«CocTaBJ/ieHHe NPOCTEHIIUX CXeM MOHOTHOPUAHOIO U JUTHOPHUIHOTO CKPeIBAHUS».
Bapuanr 1.
Hean: Hayunthcsi COCTaBIATh MPOCTEUIINE CXEMbI MOHO- W JUTHOPUIHOTO CKPENIMBAHUS HA

OCHOBE IPEJIOKEHHBIX TaHHBIX.
1. 3AJAHUE TeMHOro MOXHATOro KpOJIMKa CKpPEeCTWJIM C OenblM riaakuMm. B mepBom
MOKOJICHUU BCe 0cOoOM OBUIM TEMHBIMH MOXHAaTBHIMH. BO BTOPOM NOKOJEHHH MPOM3OLLIO

pacuieruieHle: TeMHbIE MOXHAThIE, TEMHBIC TJIaJKue, Oesble MoXHaThle, Oenble Tnamkue( 6%).
Onpenenute TEHOTUNBI poauTenedd M MOTOMKOB. OmpeaenuTe MPOIEHTHOE COOTHOIICHUE
pacuIeryIeHHs PU3HAKOB BO BTOPOM ITOKOJICHUH, €CITH OeJIbIe TIIaKue COCTaBriIH 6%.

Xoa padoTsl
1.BcioMHHTE W 3amMIIATE B TETPAAM YTO HA3BIBACTCS MOHOTHOPHUIHBIM W JUTHOPUIHBIM

CKpELIUBAHUEM.
2. 3amnumwure NepBblid U TPEeTUi 3aKoHbl Menaens
3. BnumarensHO npouuTaiiTe 3a1aHue BapuaHTa. ONpenenauTe Kakoi ajyiesnb JOMUHAHTHBIN, a

KaKo# — peLiecCUBHBIN, UcXoas u3 ¢peHotumna ( BHEIIHUX MPU3HAKOB) noToMkoB neporo( F1) u

BTOporo ( F2) mokonenus.
4. TlpaBWiabHO 3alUIINTE C TIOMOIIBIO YCJIOBHBIX 3HAKOB CXEMY MOHOTHOPHIHOTO U

JUTHOPUIHOTO CKPEIIUBAHHMH.
5. VYkaxuTe 3aKOHOMEPHOCTb DACILICIUIEHHS IPU3HAKOB B IEPBOM M BTOPOM ITOKOJIEHUU

FI/I6pI/II[OB 1o (I)eHOTI/IHy " 10 I'CHOTUILY , MMOAIIMCAB IOA POAHUTCIIMHU , IIOTOMKaMH I'aMCTHhI,

TFeHOTUI U (PEeHOTUI
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6. CpaenaiiTe BbIBOA O 3aKOHOMEPHOCTH HAcCJIEOBaHMs NPU3HAKOB POJUTENIEH NOTOMKaMU
nepBoro u Broporo nokojieHui.( cornacHo I u 11l 3akonam Men- nens)

Bapuanr 2.
Heab: Hayuntbes cOCTaBsATh MPOCTEHIINE CXEMbl MOHO- U JTUTHOPUAHOTO CKPELIMBAHMUSA Ha
OCHOBE NPE/JI0KEHHBIX TaHHBIX.
3AJIAHUE: Cxpectunu cunero nomyraitunka (AABB) ¢ xenteiM (aaBB). Ilotomku B mepBoM
MOKOJICHUU OBLIM Bce 3eleHbIMU. BoO BTOPOM TMOKOJIEHMH MPOU30LUIO paclleIuIeHHe
NOMYrailunkoB Ha 3€NeHbIX, XKENThIX, CHHUX M OfHoro Oeinoro. Ompenenure TE€HOTUIIBI
ponuteneid M moToMkoB. OmnpenenuTe COOTHOIIEHHE pPACLIEIUIEHUs MPU3HAKOB BO BTOPOM
HOKOJICHUH 110 (PEHOTHITY.

Xoxa padoThl
1. BcnoMHUTE W 3amMIINTE B TETpaad, YTO Ha3bIBAETCSI MOHOTMOPUIHBIM U AUTHOPHIHBIM
CKpPELIMBAHHUEM.
1. 3anumure nepBbIi U TPETUM 3aKOHBI MeHemns
2. BuumarensHO npouuTaiiTe 3ajaHue BapuaHta. OnpenenanTe Kakoil ajuienb JOMUHAHTHBIN, a
KaKo# — peLeccuBHbIN, HCX0d U3 (eHOTHNa ( BHEIIHUX NMPU3HAKOB) MOTOMKOB nepsoro( F1) u
Broporo ( F2) noxonenus. [loxymaiite, B kKakoM citydae rmoyiy4aercs 3ejeHasi OKpacka.
3. TIPABWJIBHO 3amummMre C MOMOIIBIO YCIOBHBIX 3HAKOB CXEMY MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELUBAaHUM.
4. VkaxuTe 3aKOHOMEPHOCTb pAaCIUEIUICHMs IIPU3HAKOB B IIEPBOM M BTOPOM IIOKOJIEHUU
rUOpUAOB MO (PEHOTUITY U 0 T€HOTHILY , MOJIHUCAB IOJ POAUTENSIMHU , TIOTOMKAMHU T'aMEThI,
TeHOTHIT ¥ (peHOTUI(pacuepTUTh perietky [lennera)
5. Cpenaiite BbIBOJ O 3aKOHOMEPHOCTH HAcCJEIOBAHUS IMPU3HAKOB POAUTENEH MOTOMKAMU
nepBoro u BToporo nokonenuit (cornacHo I u Il 3axonam Menaens).

IIpakTyeckas padora
«Pelmenue reHeTHYECKHUX 3a1a49».
Henb: Hayuntbes pemaTs TeHETUUECKHUE 3a1a4H.
1 BapuanT

l1.I'en oxpacku T1y1a3 y Myxu Jpo3odwmibl Haxomaurcs B X-xpomocome. KpacHble
(HopMmanbHbIe) ria3a (B) nomunupyroT Haa 6enornasuem (B). Onpeaenure GEHOTUI U TEHOTHI Y
noroMmcTBa F1, ecnu ckpecTuTh 6eoriaa3yro caMKy ¢ KpacHOTJ1a3bIM caMLioM?

2.Marsp rereposurotHa, umeetr A (II) rpynny kposu, orery romo3urorex, umeer B (11I)
rpymniy kpoBH. Kakue rpymnisl KpOBU BO3MOXHBI Y UX AeTei?

3. V nmeHuIsl reH KapJauKoBoro pocra (A) JOMUHUPYET HaJl TEHOM HOPMaJIbHOI'O poCTa
(a). Ompenenure reHOTUN U (EHOTHI TOTOMCTBA OT CKPELIUBAHUS:

a) TOMO3UTOTHOW KapJIUKOBOM MIIEHUIIBI C HOPMAJIHHOI;
0) ABYX I'eT€pO3UTOTHBIX KAPJIMKOBBIX PACTEHUH MIICHULIBI.

4.Y MOpcKHX CBUHOK BHXpacTas (po3eTouHas) mepcts (P) nomuHupyeT Hax riaakoit (p),
a yepHas okpacka tena (B) Han 6emnoii (B). ['oMo3uroTHas pozeroyHast uepHasi CBUHKA CKpeLeHa
C IIajgkomepcTHol Oenol cBUHKOM. Kakasi 4acTh po3eTOuHBIX YepHbIX ocoOeil motomcTBa F2
OyZeT TOMO3UIOTHA 110 000UM MpHU3HaKam?

5.V denoBeka reH Kapux IJia3 JOMUHHPYET HaJl T€HOM TOJIyObIX TJia3, a YMEHHE BIAJCTh
IPEeUMYLIECTBEHHO MPaBoil pyKoit HaJl JIeBOpyKOCThI0. O0e mapsl T€HOB PacloIOKEHbI B Pa3HbIX
xpomocomax. Kakumu MoryT ObITh 1€TH, €CIIH:

a) POAMTENN I'eTePO3UTOTHBI;
0) oTell JeBIIa, HO TETEPO3UTOTEH MO IBETY IJja3, a MaTh rojy0oriasas, HO reTepo3UroTHa B
OTHOILICHUH BIIAJETh PyKaMHu.

2 BapHaHT
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1.'en 1BeTOBOI CIEMOTHl (JATBTOHU3M) pacHojokeH B X-xpomocome. Ompenenure
BEPOSITHOCTh POXKICHHS JE€TEH ¢ TAIBTOHU3MOM B CEMbE, I7Ie JK€Ha UMeeT HOPMaJbHOE 3pEHHE,
HO €€ OTeLl CTPaJall BETOBOM CJIENOTON. B ceMbe My»ka 1albTOHU3MA HET.

2.V manpunka O (I) rpynmna kpoBw, y ero cectpsl AB (IV). Onpenenure rpymnmy KpoBH U
TeHOTHUI X POJUTENEH.

3. TonyOornasplii My>K4uHa, 00a POIUTENST KOTOPOTO MMENH KapHue Iia3a, KEHUJICS Ha
Kaperia3oil >KeHIIMHEe, OTel[ KOTOPOH MMeN Kapue, a MaTh - ronyOble rimaza. OT 3roro Opaka
pomuiicst ToyOoria3elii  peOeHOK. KakoBBI TEHOTHITBI BceX ynoMsHyThIXx Jsmn? KakoBa
BEPOSITHOCTb POXKIECHUS B 3TON CEMbe Kaperyiazoro pedbexnka’?

4.T'omy0Oorna3piii ipaBIia, OTEI] KOTOPOTO OBLI JICBIIOW, KEHWICS Ha Kaperiia3on JIeBIIe
U3 CEMEHCTBa, BCE YIEHBI KOTOPOTO B TEUEHHE HECKOJbKHX IMOKOJIEHUN MMENN Kapue Tiasa.
Kakoro moToMcTBa M C KakOW BEPOSTHOCTHIO B OTHOIICHWH 3THUX JBYX IMPHU3HAKOB CIICTYET
OKUJATh OT 3TOTO Opaka?

5.V yenoBeka 6mu3opykocTs (M) TOMHUHHMpYET HaJ HOpPMaJIbHBIM 3peHHEM (M), a Kapue
raza (B) Hag romyObimu (B). EQuHCTBEHHBIN peOCHOK OMM30PYKHX KaperyiasblX poauTeNen
UMeeT roiyOble Iiaza W HOpMajbHOE 3peHHe. OnpenenuTe TeHOTUIIBI BCEX TPEX WICHOB STOU
CEMbH.

IIpakTnyeckas padora

«BbIsiBJIeHHEe U3MEHYMBOCTH Y 0C00€il 0THOr0 BHIAa».

Heab: chopMupoBaTh MOHATHE U3MEHYMBOCTH OPTraHU3MOB, MPOJOJIKUTH BBHIPAOOTKY YMEHUMN
HaOMIOAaTh HATYpaIbHBIE OOBEKThI, HAXOAUTH MPU3HAKA U3MEHIHUBOCTH.

OO6opynoBanue: TeTpaib, PydKka, KAPTUHKHA PHIOOK, PACTCHHIA.

Xoxa padoTsl

Yacrs 1.

1. BcmomHuUTE ¥ 3aNIUIIUTE OCHOBHBIE BUJIBI H3MEHYHNBOCTH.

2. PaccmoTtpuTe peiOOK «rynmm» Ha Gororpaduu.

3. Beimenute npu3Haky, OJMHAKOBBIX JIJISl BCEX PHIO, M UX Pa3IudHs.

4. OnpenenuTte, Kakoi TUI U3MEHYMBOCTH O0YCIOBHII TOSIBJICHHUE PA3IUUYUH.

5. CnenaiiTe BBIBOJ: KaK BO3HUKIIM OTJIMYHUS Y 0COOEH OJTHOTO BUIA.

YacTs 2.

1. CpaBHute 2—3 pacTeHus OJHOTO BHAA (WM UX OTAENbHBIE OPTaHbl: JIUCThS, CEMEHA, IIObI
U JIp.), HalliuTe MPU3HAKU CXOJICTBAa B MX CTpoeHUH. OOBICHUTE MPHUUMHBI CXOJCTBA ocobei
OJIHOTO BH/JIA.

2. BrisiBuTe y ucciaeayeMmblx pacTeHU NMpU3HAKU pasznuuuss. OTBETbTE HA BOIPOC: KaKue
CBOMCTBa OPraHU3MOB O0YCIIOBIIMBAIOT PA3ITUYHSI MEXKIY OCOOSIMHU OJHOTO U TOTO ke Buaa?

3. PackpoiiTe 3Hau€HHME 3THX CBOMCTB OpPraHM3MOB i 3BoJitoIMH. Kakue, Ha Baml B3I,
pasnuuus OOYCIOBJICHBI HACIEACTBEHHONW W3MEHUMBOCTBIO, KaKHE — HEHACJEACTBEHHOMN
U3MEHYNBOCTHI0? OOBSICHUTE, KAK MOTJIM BOZHUKHYTh Pa3uyMs MEKIY OCOOSIMU OJTHOTO BHU[IA.

IIpakTuyeckas padora

«AHanu3 GeHOTUIINYECKON U3MEHYUBOCTI.

Henab: yroyOuTh 3HAHUS O HOPME pEAKIMH Kak IMpelesie MPUCIOCOOUTETbHBIX peaKIui
OpraHm3MoB;  c(HOpPMHPOBATh 3HAHHUS O CTATUCTHYCCKOM psiIe W3MEHYMBOCTH TPU3HAKA;
BbIpa0OTaTh yMEHHE JKCIEPUMEHTAJIbHO MONy4YaTh BapUALMOHHBIA P U CTPOUTH KPUBYIO
HOPMBI PEAKITUH.

OO6opynoBanmne: HaOopel OuojIornyeckux OOBEKTOB: cemeHa (aconu, O00OB, KOIOCHS
MIICHULIBI, TUCThS S0JI0HM, akamuu U 1p. He MeHee 30 (100) 3K3eMIIIPOB OJHOTO BUIA; METP
JUISL U3MEPEHUS POCTa YUAIUXCS TPYIIIIBL.

Xoa padoTsl

1 pacnionox)uTe TUCThS (WU IPYTUE OOBEKTHI) B MOPSAKE HAPACTAHUS UX JJTUHBL;
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2 u3MephTe AIUHY 00BEKTOB, POCT OJJHOKYPCHHUKOB, MOJIyYE€HHbIC JAHHBIC 3alUIINTE B TETPAIH.
[Toncunraiite 4nCIO OOBEKTOB, MMEIOMIMX OJMHAKOBYIO JJIUHY (pOCT), BHECUTE JIlaHHBIE B
TabNuILy:

Pa3mep 00bekTOB V | Uncao 00beKTOB n

3 mocTpoiiTe BapHallMOHHYIO KPHUBYIO, KOTOpasi IMpeACTaBisieT co0oi rpaduueckoe BhIPAKEHHUE
U3MEHYMBOCTU TIPU3HAKA; YacTOTa BCTPEYAEMOCTH IMpU3HAKa — IO BEPTUKAJHU; CTENEHb
BBIPAXCHHOCTH IIPU3HAKA — II0 TOPU30HTAIIN
4 naiite onpezieneHue TEPMUHAM — U3MEHYUBOCTb, MOAU(PHUKAIIMOHHAS U3MEHYUBOCTb, (DEHOTHII,
TEHOTUII, HOPMa pEaKLy, BApUALMOHHBIN P,
5 Kakue npu3Haku (PeHOTHNa UMEIO Y3KYI0, a KaKHe — IIUPOKYI0 HOpMy peakuun? Yem
00yCJIOBJI€HA IHUPOTa HOPMBI PEAKIINH, U OT KaKUX (PAKTOPOB OHA MOXKET 3aBUCETh?

IIpakTyeckas padora
«BblIsiBJIeHHEe HCTOYHMKOB MYTareHOB B OKpY Kalollei cpejie (KOCBEHHO) U OLIEHKA
BO3MO’KHBIX MOCJIeACTBUI UX BJIUAHUSA HA OPTraHU3M».
[esb: HAYYUTHCS ONPEACNSITh HCTOYHUKH MYTareHOB B OBITY.
OO6opynoBanmne: ymakoBku (TakeT W3-MOJ  MOJOKAa, CYXapuKOB, COKa), YIaKOBKHU
KOCMETUYECKOU MPOAYKIHMH (KpeM ISl PYK, IIAMITyHb, J€30J0PaHT), Ta0IUIa KOJOB MHUIIEBBIX
100aBOK.
Xoa padoTsl
3apganme 1. PaccMoTpuTe BHUMATENBHO 3TUKETKY MPEMJIOKEHHOTO BaM IMPOJIOBOJIBCTBEHHOTO
ToBapa. Kakue BeliecTa BXOJAT B cocTaB mpoaykTa? EcTh 1 B cocTaBe BElIeCTBa, 3aHECEHHBIC
B CIIMCOK ITMIIEBBIX 100aBOK?
CrenaiiTe BBIBOJ O KaU€CTBE MPOAYKTA U CTETIEHU OMTACHOCTH JIJIsl YEJIOBEKa.
3aganme 2. PaccMoTpuTe BHUMATEIBHO STUKETKY MPEAIOKEHHOTO BaM HEMPOI0BOJIBCTBEHHOTO
toBapa. Kakue BemiecTBa BXOAST B cocraB mpoaykuuu? EcTe 1M B cocTaBe BelIeCTBa,
3aHECEHHBIC B CIIMCOK KaHIIEPOTCHOB?
CrenaiiTe BBIBOJ O KaUu€CTBE MPOAYKTA U CTETIEHU OMTACHOCTH JIJIsl YEJIOBEKa.

IIpakTHyeckoe 3aHsATHE
Bupycut kak neknemounan gopma d3cu3Hu u ux 3HaueHue.
Xo1 paboThl:
Ilpesicoe, uem npucmynums K 6bInOJIHEHUIO 3A0AHUTL, U3YUUNIE MEOPEMUYEeCKUIL MAMEPUAL:
Yuebuuk buonorus B.M. Koncrantunos, ctp. 35-38.

OCHOBHBIE TEPMHUHBI H IIOHATHA
Bupyc. Bupuon. Cepanesuna. Kancua. Kancomepsl. Cynepkarncua. PeTpoBupychl.
Bakrepuogar. BUY.

1. BOl'[pOCI)I AJIA CAMOKOHTPOJISA MCXOAHOI'0 YPOBHA 3HAHMM:

Urto co0oif MpeICcTaBISIOT BUPYCHI, U K Kakol (hopMe KU3HU UX MOKHO OTHECTH?
Bcenomuute, kakue 3a001eBaHMsI BBI3BIBAIOT BUPYCHI?

Kewm u korna ObUTH OTKPBITHI BUPYCHI?

Kakoe cTpoeHue umMeroT BUPYChI?

UeM MOXKET OBITh TIPEICTABICH T€HETHUSCKU anmapar BUPYCOB?

Ha kakue 2 rpynnsl MO>XKHO pa3aenuTs BUpychl? [IpuBeauTe npuMepsl TaKuX BUPYCOB.
KakoB npuHIum B3auMoieCTBUSI BUpYyCa U KIETKU?

Kakumu cBoricTBamMu 001a1af0T BUPYCHI?

e B e
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9.  HazoBure MexaHuU3MbI Iepeaud BUPYCHBIX WH(DEKIIHIA.
10. Kakue Bupychl Ha3bIBalOT OakTepruodaramu?
11. Kakue mpeanosoKeHuss MOXKHO CAeNaTh O MPOUCXOKIESHUN BUPYCOB?

3aoanus.

[lepeuncnute OTINYHSI BUPYCOB OT IAPYTHX (HOPM KHU3HHU.

Bupycsl — 310 BHyTpuKIIeTOUHBIE Tapa3uThl. O0bsACHUTE, TOUEMY?

3apucyiite B TETpaJy CXeMaTHUYHOE CTPOECHHE IPOCTOrO U CIOKHOI0 Bupyca. Caenaiite

0003HaueHus.

M A
A 1

IIpocmuie Cnooscnovlie

Pazmuoxenue BUPYCOB NPUHIHUIIMATIBHO OTJIIMYACTCA OT Pa3MHOXKCHUA JPYTHUX OPraHU3MOB.
3anoiaHuTe Ta6J'II/II_Iy, OXapaKTCPHU30BaAB KAXAYIO CTAAUIO BBaHMOHeﬁCTBHH BHUpPYyCa U KJICTKH.

Cragus

XapakTepucTHKa

[Ipukpennenue
— adcopouus

[IpoHnkHOBEHUE BHpYyCa
B KJIETKY — BUPONEKCUC

«Pa3geBanuey Bupyca

buocunres
KOMITIOHEHTOB BHUpYyca

COopka BUPYCOB

Brixon BupycoB u3
KJIETKU

PaccmoTpuTe 1 3apucyiite B TeTpaau ctpoeHue bakrepuodara.

l'onosra ¢ JTHK _

BopoTHHYOK

Yexon

XBocTo-
Bble HHUTH

A — GakTepuodar 10 mpucoeaMHEHUS K

—= = OakTepuaabHOM KIIETKE,
'53\ o b — 6akrepuodar, Beitankuparontuii JJHK
VW“’\ _ Crepxens B KIIETKY
PN 2
% BeiTan 3 s OOBscHUTE, B YeM 0COOCHHOCTH
BaHpe UMK
Ll 7 MIPOHUKHOBEHUS OakTepruodara B

B
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OaKTepUaIbHYIO KIETKY.

Wcnonb3ys 3HaHNA 0 MEXaHU3Max Mepeadu BUPYCHBIX 3a00€BaHuU, IPEATIOKNUTE MEPhI

npo(UIAKTUKY UX PACTIPOCTPAHEHUS?

BrinmonHuTe TECTOBOE 3aJaHuc, BBIGpaB OJJWH HpaBI/IHLHHﬁ BapUaHT OTBCTA:

1. HexyeTouHble (pOPMBI JKM3HU:
A )ITpOKapHOTHI;

b) sykapuotsr;

B) unanew;

I') Bupychl.

2. Hayka, uzyuyaomasi BUPyChbI:
A) apaxHOIOTHS;

b) 6akrepuosnorus;

B) Bupycomnorus;

I') muronorus.

3. 3pesbie BUPYCHBbIE YACTHIbI HA3bIBAIOTCS:
A) BUOPHOHBI;

b) BupuoHsI;

B) smMOpuonsr;

I') ramertsl.

4. K10 siBJISIETCSI OCHOBOIIOJIO)KHUKOM HAYKH
BUPYCOJIOTHH:

A) /1. IBaHOBCKHI;

b) ®. ne Oppens;

B) JI. IlacTep;

I') M. beitepuHk.

5. Kakumu ¢popmamMu MoryT ObITh
npeacrasjgedbl PHK B cocTtaBe BUpycoB:
A) OJHOILICTIOUEYHbIE;

b) nByuenoueunsie;

B) onHonenoyeuHblie U JBYIETIOYEUHBIE;
I') PHK He BXxoAHT B COCTaB BUPYCOB.

6. Kakoii BuUpyc ObLJ1 OTKPBIT CAMBIM NEPBBIM:
A) Bupyc TabayHON MO3aUKU;

b) Bupyc rpunmna;

B) Bupyc ocmsl;

I') BU4.

7. BeakoBasi 000/104Ka, B KOTOPYIO 3aK/JII04€H
reHoM BHPYCa, Ha3bIBAETCSI:

A) xaricyna;

b) kancun;

B) knerouynas crenka;

I') BupmoH.

8. Bupychbl MOIyT pasMHOKATBCH:
A) nenenuewm;

b) TonpKO BHYTPH KIIETOK;

B) B BOzIE;

I') c noMompto MHUTO3A.

9. CuHTE3 BUPYCHBIX 0€JIKOB
OCYLLeCTBJISIETCS:

A) Ha pubocomMax KIETKU-XO35MHA;

b) Ha cobcTBeHHBIX prbOCOMax BUpYCa.

10. Kak Ha3bIBalOTCS1 BUPYCHI, MOPaKAIOLINE
O0akTepum:

A) npocaru,

b) 6axrepuodaru;

B) BupHoHsI;

') HyKITCOTHIBL.

IIpakTnueckas paéora

Pemenue 3a1a4 mo reme: «Cuen.nenﬂoe HacJIeJ0BaHUE»

Bapuanr 1

1. Y ToMara BBICOKUN POCT JOMUHUPYET HAJ HU3KUM, IIaJAKUANA SHAOCIEPM HaJ| IIEPOXOBATHIM.
Otu npu3Haku crervieHbl. OT CKpeluMBaHMs BBICOKMX PACTEHUN C TIAIKUM JHIOCIIEPMOM C
HU3KMMHM PAcCTEHUSMH C ILIEPOXOBATHIM IOJY4YEHO paclieIuieHue: 218 BBICOKMX pacTeHHH ¢
MJIagKUM 3HI0CTIepMOM, 10 — BBICOKHX € IIEPOXOBATHIM, 7 — HU3KUX C TJIAAKUM, 199 — HU3KUX C
mepoxoBaThiM. OnpeaenuTe pacCTOSHUE MEXAY FeHaMU.
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2.V 310poBbIX ponuTeneil poauics chiH-remoduinnk. KakoBsl renotunsl poaureneid? OT koro
CBIH YHacJe0BasI 00JIe3Hb?

3. 'enbl ganbTOHU3MA U TeMOQUINHU CLEIUIEHBI U HaXOAATCsA B OJHOM Xxpomocome. Kakue netu
MOTYT DPOAMTHCS OT Opaka reMo(puiINKa € >KEHIIMHOM, CTpajarolied NajdbTOHH3MOM, a B
OCTaJIbHOM UMeroIel Oarononyunslii reHotun? Craenaite reHeTHYecKyIo 3aluch 3a/1auu.

4. Y mepra KpacHasi OKpacka IIo/Ia JOMHUHUPYET HaJl 3€JICHHOM, a BRICOKUM POCT CTEONS - HAJl
KapJIUKOBBIM. ['€HbI, ONpenessiomue OKpacKy IUIoJa M BBICOTY cTeOisl, JexaT B OJHOU
XpoMocoMme, paccTtosiHue Mexay ux jokycamud 40 M. CkpemieHo reTepo3uroTHoe 1no oboum
IIPU3HAKaM PACTEHUE C KapJIUKOBBIM, UMEIOLINM 3€JIEHYI0 OKPACKY IUIOAA.

A) CKoJbKO THIOB rameT oOpa3yercs y POIUTENbCKONH 0COOM KPAacHON OKPAaCKH C BBICOKUM
crebnem?

b) KakoBa BepostHocTh B % TOSBIEHUS TOTOMCTBA, HMEIOIIETO 3€IEHYI0 OKpPacKy ¢
KapJIMKOBBIM cTebsieM?

B) Kakoii mpoueHT NOTOMKOB OT CKpEIlMBaHus OyIeT TUreTepO3UroTeH?

5. XKenuna, mosyyuBIIas aHUPUIUIO (OTCYTCTBHE PATy>KHOH OOOJIOUKH) OT OTLA, & TEMHYIO
sMaib 3y0OB OT MaTepH, BBILIUIA 3aMYyX 3a 3/J0pOBOro My>kuuHy. KakoBa BEpOsITHOCT pOXKI€HUS
B 3TOH Ce€Mbe JETEH C IByMS aHOMAJIUSAMHU, €CIIU JOKYChl T€HOB, ONPEAEIISIOIINX 3TH IPU3HAKH,
HaxogaTcs B X XpOMOCOMax Ha paccTosIHUHU 20 MOpTaHU/I.

OTBeThI HA NPAKTHYECKYIO padoTy

Pemenue 3a1a4 no reme: «CuenyieHHoOe HacJaeJ0BAHHE»
Bapuanr 1

1. 10+7

X= *100%= 3,9%=3,9M

10+7+199+218

OTtBet: 3,9M

2. H — 3mopoBbie
h — remodunus

pP: XHXhXHY

F1 .
G xH xh
xH xH xH xh xH
Y Xty X"y

Otser: X" X", X" V. Ot marepu.

3. D —Hopma
d — maapTOHU3M
H — vopma

h - remoummst
P: XHd XHd XhD Yy

_G | XHd F1 .
X;,P Xt X,,P
vy XY

OTtBerT: JACBOYKaA 310Pp0OBasd (HOCI/ITGJIBHI/II_[a I'CHa FeMO(bI/IJ'H/II/I n ,Z[aJ'IbTOHI/ISMa),
MaJIbYHK-JaJIbTOHHK.
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AB i B
P %i a B X Cf a = 4
I & B, & B a B
30%  30%
HEKPOCCOBEPHEIS
Ae, aB

20% 20%

KpOCCOBEpHEIE

A - TeH, OIpeIeIsIoNINiA KPaCHYI0 OKpPacKy TUI0/Ia;
a - TeH, OMPECINAIONINI 3eJICHHYIO0 OKPACKy IJI0/a;
B — ren, onpeaensronuii BRICOKUI poc cTeos;

B —TI'CH, OHpC,Z[CJ'IHIOH_[I/Iﬁ KapJIMKOBOCTb,

. (Paccrostane mexy renamn) Sap = 40 M.
% A B a B As® a B®
a B AB a B A B (™ ﬂf*l

- B.w.-o - B_«c.g = Bﬁ.,._o - B*,J._.

Otget: A) 4, b) 20%, B) 30%.
5.

Pemenue:

Jlano:

A — TeH aHUpUIUY;

a — IeH HOPMBI TI0 Pay>KHOH O
B — ren TemHolt amanu 3y00B;
B — I'€H HOPMBI;

00JI0UKE;

S AB — 20 M.
G XpA Xg* Xph Xp?
40% 40% 10% 10%
Xba XbA Xb a XBa Xba XBA Xba Xba Xba
0, 0,
20% 20% 3% %
y XY Xg*Y Xty Xt Y
20% 20% % 5%
P X X = .l o
= B E
A a =
= X = = B .
= B =
HEKpOCCOBEPHBIE
A a
= : X
B =
KpOCCOBEpHEBIS
A a a a A a
i x X XX XN X Y
B = B ] = B
20% 20% 20% 20%
AHMPM OHA TEeMHBIE 23VOBI AHHPUOMNA T eMHEBEIE 3VOBI
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OTtBet: 10%

I[IpakTHyeckas pabora

Pemenue 3aga4 no teme: «CuenjieHHOe HACJIeJ0BaHHE)

BapuanT 2

1.T'ensl D u F cuemuiensl 1 HaxomaTcst B XxpoMocome Ha pacctosHuu 14M. Kakue rameTsl u B
KaKOM KOJIMYECTBE AacT aurereposurora DF ?

df
2. O0a poauTens 370pOBBI, HO Y HUX POJUJIICS CHIH C HApPYIIEHHEM I[BETOBOTO 3peHus. OT KOro
CBIH YHacjeAoBall JanbToHU3M? KakoBbl FT€HOTUIIBI poaAUTeNen?

3. 'enpl manpTOHM3MA U TeMODUINH CLETJICHBI M HaXOIATCS B OJHOW xpomocome. Kakue netu
MOTYT pOAUTHCS OT Opaka [OadbTOHMKA C JKCHIIMHOW, CTpajaromed MaJbTOHHU3MOM H
SIBIISIOIENCS HOCUTEIbHUIIeH reHa remodunun? Chaenalte TeHETUYECKYIO 3alHCh 3a/1a4H.

4.V KyKypy3bl T€H CKpPY4YEHHOCTH JIUCTHEB U I'€H KapJIMKOBOCTH HAXOIATCA B TPEThEH mape
TOMOJIOTMYHBIX XpPOMOCOM Ha paccTossHuu 18M. CKpecTHSn pOaUTENbCKHE (TOMO3UTOTHBIE)
pacTeHus KyKypy3bl, IMEIOIE HOPMAJIbHBIE JTUCThS U BHICOKUN POCT (IOMUHAHTHBIC IPU3HAKH )
U KapJIMKOBbIE CO CKPYYEHHBIMU JHUCThAMU. ['MOpUIBI IEPBOro IMOKOJIEHUS MOABEPIIIN
AHAIM3UPYIOLIEMY CKPEILHUBAHHUIO.

A) KaxoBa BepoaTHOCTb B % TMOSIBJICHHUS Yy THUOPUIOB BTOPOIO IOKOJIEHHS KapiIUKOBBIX
pacTeHUi CO CKPYYEHHBIMU JTUCThSIMU?

b) Kakoii mpoeHT NOTOMKOB OT CKpELMBaHus OyJeT TUIeTepO3UroTeH?

B) Ckonbko pa3HbIX ()EHOTHIIOB MOXKET ObITh B TIOTOMCTBE BTOPOI'O TIOKOJICHUS ?

5. Xenmmuua, momyduBIIas PEeTMHUT (HOYHAs CJENOTa) OT OTLA, @ PaXUT OT MaTepH, BhIILIA
3aMyX 3a 3J0pOBOro Myx4uHy. KakoBa BEpOSITHOCTh POXKAECHUSA B 3TOW CEMbE NETEU C IBYMS
AHOMAJIUSIMU, €CJIH JIOKYCBI T€HOB, ONPEACIBIIOIINX ITH IPU3HAKU, HAXOAATCA B X XpOMOCOMaxX
Ha paccTossHUM 22 M.

OTBeThI HA MPAKTHYECKYI0 PadoTy

Pemenne 3aga4 no teme: «CuenjieHHOe HacJieJ0BaHH e
Bapmuanr 1

1. DF, df - HekpoccoBepHbIE TaMeTHI.

43% ,43%

Df, dF — kpoccoBepHBIE TaMETHI.

7% 7%

2. 2. D —310poBbIE
d— manbpTOHU3M

P: XPXIXPy
G XD Xd F 1-
xP XP xP X4 xP
N XPy X4y

Otser: XP X4, XP V. Or marepu.

3. D —Hopma
d — nanbpTOHMU3M
H — Hopma

h - remoumms
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P: XHd th XHd Y

G XHd th Fy:
Xpd Xt Xyl X4 Xyt
Yy XY XV

OtBet: 100% neBouku -nansToHUKH, 50% IeBOUYEK HOCUTEIBHUIL T€HA TeMODIITHN.
50% ManbuuKH-1aabTOHUKH, 50% MallbUuKU-reMO()UITNKH-1aIbTOHUKH.

4. A — HOpMaJIbHBIE JIUCThS
a — CKpYYEHHBIC JIUCThS

B — BrICcOKHE

b — kapnukoBbIe

Sag- 18 M

P] :ABab

AB ab

F] : AB

ab

P,. AB ab

ab ab

F2 :

G AB ab Ab aB
41% 41% 9% 9%
AB ab Ab aB

ab == == == ==
ab ab ab ab

Otser: A) 41%, b) 41%, B) 4.
5. Jlano:

A — reH peTUHUTA;

a — I'eH HOPMBI 3pPECHUS;

B —reH paxwura;

B — I'€H HOPMBI;

SAB =22 M.

G Xb A XBa XBA Xba P: Xb A XBa Xba Yy
39% 39% 11% 11%

Xp? XA Xp 2 Xg? Xp? | XgA Xp? Xp? Xp?
19.5% | 19,5% | 5% 55%

v XA Y Xg*Y XghV X' Y
195% | 19,5% | 5% 55%

OtBet: 11%

I[MpakTuyeckasi pabora
3agaua. 'enernka moja. Haciaenosanue cuenjieHHoe ¢ mMoJioM.



Heas wm 3agaum: 33jjaya MOCTPOEHAa HA OCHOBE MaTepHaja, MPEATIOKEHHOTO paboueit
MPOrpaMMOM, JJisi 03HAKOMJIEHHSI C OCOOCHHOCTSIMHM OIpEAENICHUs MoJla, C HACIEJOBaHUEM Y
4eJI0BEKA IPU3HAKOB, CLEIJIEHHBIX C IIOJIOM.

JeiicTBusl y4damuxcsi: JaHHas 3ajJada MOXKET OBbITh HCMOJNb30BaHa Kak oOydaromas Juis
CaMOCTOSITENILHOTO MOJy4eHUs 3HaHu# 1o Teme «['eHetuka monay, «HacneacTBeHHbIe OONE3HU.
bonesnu, cBsizaHHbIE C OJIOM», WIIM KaK KOHTPOJIbHAs 3ajay4a JiyIsl MPOBEPKU 3HAHUM 110 JaHHOU
TeMe, 4TO MpeJoaraeT 00001ueHre 1 MpUMEHEHHE paHee MOIyYEeHHBIX 3HAHUH YUalMMHUCS.
3agaya opuEeHTHPOBAHA HA MpeooJieHUe 1e(PUIUTOB, TAKMX KaK:

HAXOAHWTh TOUHYIO HH(POPMAIUIO B TEKCTE;

MEepPEeBOUTH OJJUH BHUJI TEKCTA B APYTOil (OT CXEMbI K CJIOBECHOMY ONMHMCAHUIO);

paboTaTh ¢ COCTABHBIMU TEKCTaMH (COMIOCTABIISITh, CPABHUBATh, EJIATh 3aKIIIOUEHUE);

MIpH PELICHNH 33a]]Ja4l HEOJTHOKPATHO BO3BPAILAThCs K €€ YCIOBHIO;

pemiaTth 3a7a4u Ha O0JIE3HU CBSI3aHHBIE C TIOJIOM, B YCIIOBUU JIaHBI TOJIBKO (DEHOTHITHI;
MIPUBJIEKATh JIMYHBIN OIBIT, U3BECTHBIE 3HAHMSI JUIsl pEIICHUS [TIOCTABJICHHOM 3a/1a4u.

3agauya

l'enetuka sBiseTCs HAyKOH O HACJIEICTBEHHOCTH U M3MEHUYMBOCTH OpraHm3moB. OHa mpu3BaHa
PaCKpBITh 3aKOHBI BOCIIPOU3BECHUS )KUBOTO 10 MOKOJIEHUSM, MOSBICHUS Y OPraHU3MOB HOBBIX
CBOICTB, 3aKOHBI MH/IUBUIyaJIbHOTO Pa3BUTHSI OCOOU.

BrIsicHeHHe CyIHOCTH BOCIIPOU3BEICHHUS AJIsi KOHKPETHOTO pa3HooOpasust GopM KU3HU TpedyeT
U3YyYEHHUS SBJICHUIN HACIEACTBEHHOCTH U U3MEHYUBOCTH.

OObeKkTaMu TeHETHKH CITy>KaT BUPYCHI, OaKTEPUU, PACTEHUS, )KUBOTHBIC U YEJIOBEK.

Ha ¢one BunmoBoil u apyroil cneuuduku B SIBICHUSIX HACJIECICTBEHHOCTH JJISi BCEX KUBBIX
cyliecTB OOHApy>KMBalOTCS BcCeoOIIMEe 3aKOHBI. VX CyllecTBOBaHHME IOKAa3bIBAET EAUHCTBO
OpPraHUYECKOT0 MUpA.

Baxneiiimue 3agaud BCTamu Mepel TeHETHKOW denoBeka. [ nmyOoKkui HMHTEpec MEIUIIMHBI K
npobsieMaM IeHETHKH BbI3BaH HM3Y4YEHHEM OOIIMPHOW KaTeropuu HACJIEICTBEHHBIX OOJe3HEH.
Cpenu HUX oOHapyX eHbI O0JNIC3HH, TPUUUHONW KOTOPBIX CIYXKAT MyTallMd T€HOB M U3MEHEHUS B
CTPYKType WM uunciae XpoMocoM. HekoTopeie reHHble OOJ€3HM TMOJY4YMSIM Ha3BaHUE
MOJIEKYJISIPHBIX, TaK Kak Obla oOHapyeHa CYIIHOCTh MOJIEKYJISIPHBIX MU3MEHEHM, CIyXKaIIuX
MEePBOMPUUMNHOMN ITHX 3a00I€BaHUN.

HebrniBanbie o CBOEH CII0)XKHOCTH U MO OTBETCTBEHHOCTH 33/1a4d BCTAIOT MEpe] TEHETHKOW B
cBeTe (HaKTOB O BIIMSHUHM HAYYHO-TEXHHUYECKOW PEBOJIIONMU HA CPEIY, OKPYKAIOIIYIO >KUBBIC
cymecTBa Ha 3emiie. Mi3mMeHenus Ouocdepsl He TOIBKO HAPYIIAIOT YCIOBUS KU3HH OPTaHU3MOB,
HO MOTYT OKa3aTh TyOWTENbHOE BIMSHHE Ha HACIEACTBEHHOCTh. Bo3HHMKIA mpobiema
paJvallMOHHBIX U XUMUYECKHX MYTareHoB cpefibl. PenieHue BOmpocoB KOCMUYECKOM OHOIOTHH,
CYUIHOCTH BHE3E€MHOH >XH3HH, €CITM OHa OyJeT OTKpbITa, HEMBICIMMO 0€3 HCIOJIh30BAHUS
3aKOHOB OOIIEH TeHETHKHU.

XpoMocoMHBIH HaOOp 310poBOTO 4enmoBeka — 46 xpomocoM: 22 mapel aytocoM u | mapa
MOJIOBBIX XPOMOCOM (SKeHIIMHA — X X, My>kunHa — XY).

XpoMocoMHBbIe 3200/1eBAaHUSI OCHOBAHBI HA HECKOJbKUX MPUHIHIIAX:

1. OTHOJIOrMYeCKHEe, XapAKTEPUIYIOTCSI XPOMOCOMHOM WJIM TEHOMHOM

MyTalUen:

XpomocomHBbIe 001e3HH (CHHAPOMBI) — 3TO T'PYINA BPOXKACHHBI MATOJIOTHYECKUX COCTOSHHM,
BBI3BaHHBIX PA3IMYHBIMUA BUJIAMHU MYTaIlUH.

1. XpoMocoMHBIE 0OJIE3HHU, CBSI3aHHBIE C AHOMAIHMSIMHM YHCJIa XPOMOCOM IPH COXPAHEHUH HUX
CTPYKTYpbl: 3TO 00J€3HH OOYCJIOBJICHHbIE YHCIOBBIMU aHOMAIUAMHU MONOBBIX (X u Y)
xpomocoM (6one3nu Illepemesckoro-Tepuepa, KnaitnpensTepa).

Cungpom IllepemeBckoro TépHepa oTcyTcTBUE O01HOM X-XpoMocoMmbl y keHIIMH (45 XO)
BCJICJICTBUE HAPYLLIEHUS PACXOKIEHUS MTOJIOBBIX XPOMOCOM.

[Ipuznaku: Huskuit poct (115-130), kopoTkast 1miesi, KpbUIOBUIHBIE KOXKHbBIE CKJIAJKU HA 1€ B
BUJIE KaIIOIIOHA, (MTEHUTHYM), MY>KCKOW THII TEJIOCI0XEHUS (KOPEHACTOCTh), WHTEIJICKT
COXpaHEeH, Ha KOX€ MUTMEHTHBIE IIATHA, NPEUMYIIECTBEHHO Ha JIMIe, BOPOHKOOOpa3Has
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IpyAMHA, IIUPOKas TIpyAHas KIETKAa -HEJOpa3BUTHE BTOPUYHBIX IIOJOBBIX IPU3HAKOB
—OecIuIoaue.

Cunnpom KnaitHdenbrepa — reHeTHueckoe 3a00JeBaHME, XapaKTepHU3ylolleecs HAIUYHeM
JIOTIOJTHUTEIBHON JKEHCKON MOJIOBOM XpoMocoMmbl X (OAHOM WM HECKOJBKHUX) B MY’KCKOM
kapuortune XY, ¥ IposBISAIONIEECs, B IIEPBYIO 04E€pPEAb, SHIOKPUHHBIMY HAPYIIEHUSAMH 10 THUITY
MEPBUYHOIO MYXKCKOTO THIOrOHagu3Ma (HEJOCTaTOYHOCTH OOpa30BaHMs MOJIOBBIX FOPMOHOB
HEINOCPEACTBEHHO B MYKCKHUX ITOJIOBBIX XKeJe3aX — AUUKaX).

[To MenMIIMHCKON TpaaWUIIMK CUHIPOM MOJIyYWJ CBOE Ha3BaHHE B YeCTh aBTOpa, B 1942 romy
BIIEPBBIE ONMMCABIIEr0 KIMHUYECKYIO KAPTUHY MATOJIOTUH.

Cungpom KnaitHdenbTrepa OTHOCUTCS K M€HETHUECKUM 3a00JIEBaHUSM, HE MEPeNalolUMCs 10
HACJIE/ICTBY, IOCKOJIbKY OOJIbHBIE, 32 PEAKUM UCKITIOUEHHEM, a0COIIOTHO OECIUIONHBI,
YHUCIIOBBIMHM aHOMaJusIMHU ayTocoM (cuHiapombl JlayHa 47 xx(xy)+ 21, Ilaray 47 xx (xy)+ 13,
OnBapaca 47 xx(xy) +18); yBennueHneM KpaTHOCTH MOJIHOTO TalUIOMIHOT0 Habopa XpoOMOCOM —
MIOJIUTLIOU U H.

2. ITo onpeneneHMIO THIIA KJIETOK, B KOTOPBIX BO3HUKJIA MyTalnMs (B raMeTax WM 3UroTe):
Il'ameTnueckne MyTanMu BeOyT K MOJIHBIM (OpMaM XPOMOCOMHBIX Ooje3Hed. Y Takux
VHMBUJIOB BCE KJIETKH HECYT YHACIIEIOBAaHHYIO C TAMETON XPOMOCOMHYIO aHOMAJIHIO.
ComaTuyeckue MYTAallUM — €CJIM aHOMaJMs BO3HUKAET B 3UIOT€ WJIM Ha PaHHUX CTaAMsIX
NpoOJeHus, IPU 3TOM PA3BUBAETCS OPTaHU3M C KJIETKAaMH pa3HOW XPOMOCOMHON KOHCTUTYLIHH
(mBa Tuma u 6oJee). DTO SIBJICHUE HA3BIBACTCS MO3aUIIM3M, a (POPMBI XPOMOCOMHBIX OOJIE3HEH —
MO3aU4HbIMHU.

Jnst toro 9rtoObl Mo3am4Has ¢opMa MO KIMHUYECKOM KapTHHE COBIMAajaja C IOJHOM,
HeoO0xouMo nuMeTh He MeHee 10% Ki1eTok ¢ aHOMalIbHbIM HabopoM, NPH CUHApPOME DBapjca B
90% ciyuaeB BcTpedaetcs nonuxonedanus u B 96% — diekcopnoe crudbanue KUCTH.

ITpu cunnpome Ilatay ciydaeB BCTpedaroTCsl pacilieIMHA MUKPO(PTAIbMHUSI, TOIUKHUCTO3 MOYEK,
HNOJUAAKTHIINS HA0JF01aeTCs Yalle BCero ¢ BO3pacToM MaTepHu.

IIpu cunapome layna B 6osee 90 % ciryuaeB oTMe4aeTcsi MOHTOJIOMIHBIN pa3pes ri1a3 u B 60 %
— ToTIepeyHas CKJIa/ika Ha JIaJI0HHU.

[Ipu3Haky, NMaTOTHOMOHWYHBIE U1 ONPENEIEHHOT0 cuHApoma. Hampumep, mpu cuHIpoMme
Jle:xxeHa oTMedaeTcsl XapaKTepHbIA KPHUK, HAIIOMUHAIOUINI KOIllaybe MsyKaHbe, IPU CHHJIIPOME
ne ['pymm —xapakTepHast ajutonenus.

MyxkoBucienos. MyTaiust BCero 0JJHOTO T€Ha, B CJIEJICTBUU OJIM3KOPOICTBEHHBIX OPaKoB.

Pe3ko moBbImaeTcs pUCK poXkaAeHUs peOeHKa ¢ TPUCOMHEH y MaTepH, Yeil BO3pacT MpeBbILIaeT
35 ner. Ilocne 45 ner kaxnas 5 OepeMEHHOCTb 3aBEpIIAETCS POXKICHHEM pebdeHKa ¢
XPOMOCOMHOM 00JI€3HBIO.

I'eHHBbIe MYTALHMM COMPOBOXKIAIOTCS PSIOM 3a00JIeBaHUI, BO3HHUKAIOIIMX B pE3yJbTaTe
noBpexaenus JIHK Ha ypoBHe rena.

[Taronornyecknii Mpouecc, BO3ZHUKAIOMUN B Pe3ybTaTe MYTAlMM OJHOTO I'€Ha, MPOSBIAETCA
OJTHOBPEMEHHO Ha MOJIEKYJSPHOM, KJIETOYHOM M OpPraHHOM YpPOBHSX Yy JIIOOOr0 WHAMBHA.
W3MeHeHHsT CTPYKTYpBl T'€Ha MPHUBOAAT JHOO K OTCYTCTBHIO KOIUPYIOIIEro Oenka, JIMOo K
[aTOJIOTUYECKOMY U3MEHEHHIO €70 CBOWCTB.

1.bone3np BonbMana — 3TO HAacIEeICTBEHHOE HApyIIEHHE OOMEHA JIITUIOB, COMPOBOXKIAIOIIECECS
HaKOIIJICHUEM JIMIIUJIOB B NI€YEHH, CEJIe3CHKE, HAAMOUYCUHUKAX, TUM(ATHIECKUX y3Iax.
2.bone3np Teq-Cakca (aMaBpOTHUECKASIMINOTHSI) — HapylLIeHHEe 0OMeHa JIUMHUI0B, IPU KOTOPOM
JIMNK/IbI HAKAIUIMBAIOTCS B HEPBHBIX KJIETKAaX.

3.bone3nr Bunbcona KonoBanoBa — HapyiieHne oOMeHa MeaH, CONPOBOXKIAIOIIEECS
HAKOIUICHUEM €€ B IIEUYEHU U MO3TE.

4.CeprioBUHOKIIETOUHAsI aHEMUS— HapylleHue oOMeHa TIeMOorjoOuHa (IPUTPOLUTH HUMEIOT
AHOMAJIBHYIO CEPIIOBHIHYIO (popMY)

5.Ilogarpa — HapyuieHne oOMeHa MOYEBOW KUCIIOTHI, B PE3yJIbTaTe YETO ypaThl HAKAIUIMBAIOTCS
B pa3nuuHbIX TKaHsAX. [Ipexne Bcero B XpsAlax M cycraBaxX. boseloT NpeMMyLIECTBEHHO
MY>KYMHBI, YACTO COYETAETCS C HAKJIIOHHOCTBIO K OKUpeHHI0. [Ipu3HaKu nposBIsioTCs B 3peioM
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U TOXWIOM Bo3pacte. OCHOBHbIE CHUMITOMBI: yamle OOJie3Hb MPOTEKAaeT B BUJE
PEIHMIUBUPYIOIIETO OCTPOTO apTPHTA, Yalle IPYTHX MOpakaeTcs IUTIOCHE — (DaTaHTOBEIM CyCTaB
00JIBIIOTO MaJbIia HOTU. MOTYT MOPa)kaThCsl MOYKH.

6.ATb0MHU3M — 3a00JIeBaHHE, XapaKTEpH3YyIOUIeecs HapylIeHHEM MUTMEHTHOTO OOMeHa
(MenaHuHa), a Tak xe remodwmius, 6one3nb Mapdana, peHuIKeToHypusi, 60ne3Hb Jromena u

Apyrue

3ananue 1

Kakue wu3 mnepe4yucJIeHHBbIX CHMITOMOB SIBJISIIOTCS IMATHOCTHYECCKMMHM IPH 3HaKaMH
cuHapoma JlayHa:

1. yMCTBEHHas1 OTCTaJIOCTh, YBEIMUCHHUE TICUEHH U CeNIe3eHKH, 001ast TucTpodus, KaTapakTa,

2. mukpouedanus, MUKpo(TaabMus, ABYXCTOPOHHHUE paCIICIUHBl BepxHEHl TyObl M HeOa,
CHUHJIAKTWJIUSl TaJbLEB HOT, Ae(EeKThl MEeXOKETyIOYKOBOM NEeperopoiku cepiaua, 3aaepikKa
MICUXUYECKOT0 Pa3BUTHS;

3 HapymeHue QyHKIMH IUTOBUIHON JKeJie3bl, HApYLICHUE CITyXa, 3pEHHSL.

4. rory0oii IBET CKJIEP, BPOKACHHAS TIyX0Ta, JIOMKOCTh KOCTEHH;

5. IUIOCKO€ JHUIO, HU3KUH CKOIIEHHBI 1100, CBETJble TISITHA Ha pPagy’KKe, TOJICTHIMH,
BBICTYNAIOUINI U30 PTa fA3BIK, J€(POPMUPOBAHHBIE HU3KO PACIOJIOKEHHBIE YIIHbIE PAaKOBUHBI,
neeKT MeXIpeIcepIHON Neperopoiky, 3aep>KKa yMCTBEHHOTI'O Pa3BUTHSA?

3aganue 2

Y 4desnoBeka cUENJIeHO ¢ MOJIOM HACJIEeYIOTCS
1.1anbTOHN3M

2.remoduinus

3.anp0MHU3M

4. peHunkeToHypus

5.TANepTpUx03

4. rajJaKTo3eMHs

3aganue 3

YcTaHOBHTE COOTBETCTBHE MEKIY F'eHETHUECKHM 3200J1€BAHNEM M €r0 XapaKTePHCTHKOM
XapakTepucTUKa 3abosieBaHue

A. I'eH nokanu3oBaH B X-XpoOMOCOME 1. F'emodbuaus

b. )KeHImMHEBI ABAAIOTCS HOCUTEIIIMH T'e€HA 2. 'unepTtpuxo3

B. I'en nokanu3oBad B X-XpOMOCOME

I'. HecBepTHIBA€MOCTb KPOBH

J. Ilo xparo yIIHONH pPaKOBHHBI BBIPACTAIOT
BOJIOCHI

E. I'onannpruyeckuii npusHaKk

A B B r i E

3aganue 4
YCcTaHOBHTE COOTBETCTBHE, TIOJB3YSCh PUCYHKaMH C  QororpadusiMd  XPOMOCOMHBIX
3a200J1€BaHUI YEIIOBEKA.

3aboJieBaHUE MuHHMMaJIbHBIN JUarHOCTHYECKUM KPUTEPUI

1. Cunnpom JlayHa (puc. 1) A. VY3Kue ¥ KOpOTKHE IIa3HbIE IIEIH, «CTONa-
KayaJika», MaJIeHbKHE HHM3KO PacloyIOKEHHbIE
VIIIHbIE PAaKOBMHBI, CTUOATEIbHOE MOJOKEHUE
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NaJbICB KHUCTU, BLICTyr[aIOH_[I/Iﬁ 3aTbIJIOK.

2. CUHIIpOM «KOIIIaYbero Kpuka» (puc.2)

b. T'onoBa okpyryioit GopMbI C YIUIOIIEHHBIM
3aTBUIKOM, JIOO CKOIIICHHBIN U Y3KHUH, IIOCKOE,
TUMIUYEH OJMHUKAHT, MOHTOJIOMIHBIN pa3pe3
IJ1a3, TOCTOSSHHO OTKPBITBIM POT, TOJICTHIE
ryObl, OOIBIION CKJIa4aThINA SI3BIK,
nonepeyHas JIaTIOHHAs CKJIaJIKa,
IByX(amaHTOBBIM MHU3MHEL, PE3KO HapyIIeHO
A0CTPaKTHOE MBIIIJICHHE.

3. Cunpnpom Knaiingensrepa (puc. 3)

B. JlyHooOpazHoe numo C  UIMPOKO
PaCcCTaBJICHHBIMU I'JIa3aMH, YIIHBIC

PaKkoOBUMHBI ~HUXKE HOPMAJIbHOTO  YPOBHS,
IUPOKAsT MEPEHOCUIA, AHTUMOHTOJOUIHBIN
paspes rias, TshKelnasi CTeTIeHb YMCTBEHHON
OTCTAJIOCTH, IUIa4 peOeHKa HAIOMHHAET
KOIlIaube MSyKaHbeE.

4 Cunnpom Dasapjca (puc. 4)

[Odenp BBICOKMHA WM CpPEIHUU  POCT,
TMHEKOMACTHUs, €BHYXOHIHOE TEIOCIOXKEHHE,
HEJIOPa3BUTHE SIMYEK M BTOPHYHBIX MY>KCKUX
IOJIOBBIX MIPU3HAKOB, OOJIBIIIMHCTBO
OCCIUIOHBI, YMCTBEHHAs] OTCTAJIOCTh B 25 —
50% ciy4aes.

(pucyHok 1)

i !‘_.l
{ThiA
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CwHapom KnaiiHdenbtepa, 47 / XXY

ﬁ 3Ynn886§uh

OAAAOA XK AL AA

13 14 15 16 17 18
AR AR Aa aa xxa
92 2 2 X Xy

(pI/IcyHO é) N

C. Edward's syndrome (trisomy 18): 47, XX, +18 or 47, XY, +18
- almost every organ system affected

- children with full Trisomy 18 generally do not live
more than a few months.

occiput, or back part Karyotype From a Female With Edwards Syndrome (47,XX,+18)
of the skull, is

)XACE 1

3

4 §
200000

" n\ '!
i ?vm
T ;i, 1

(pucyHOK 4)
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3ananmue S.

Bce kieTkd GOJMBHOrO MY>KYMHBI MMEOT 47 XpPOMOCOM 3a CYET JMIIHEH X-XpOMOCOMBI.
YKaxkuTe Ha3BaHME OTOM MyTalMM, BCE BO3MOXHBIE MEXAaHU3MBl €€ BO3HUKHOBEHHMS U
BEPOSITHOCTH MIEPEIauu €€ MOTOMCTBY.

3aganue 6.

VY yenoBeka HacleJOBaHUE alNbOMHHM3Ma HE CLEIUIEHO C MoJoM (A — Haauuue MeJaHWHA B
KJIETKaX KOXH, a — OTCYTCTBHE MEJIaHHHA B KJETKaX KOXH — albOMHU3M), a reMopuInud —
cuemteno ¢ nonom (X" — HopmanbHas cBEpThIBaeMOCTb KpoBH, X! — remoduus). Onpenenure
TEHOTHUIIBl POJUTENEH, a TaKKe BO3MOXHBIE T'€HOTHUIIbI, 1MOJ M (EHOTHUIIBI JAeTed OoT Opaka
JUTOMO3UTOTHON HOPMaJIbHOM MO 00€UM aJuIessiM JKEHIIMHBI U MY>K4YHHBI ajb0nHOCa, O0JIBHOTO
remodunueit. CocTaBbTe CXEMY pelIeHUs 3a/1a4u.

3ananue 7

VY dyenmoBeka MeXAy aeNIMH T€HOB KYpHUHOWM CIENOThl (HOYHAs CJErNoTa) W JalbTOHU3MA
(KpacHO-3e1E€HOT0) MPOUCXOIUT KPOCCHHTOBEp. JKEHIINHA, HE UMEIOMIas dTHX 3a00JeBaHUH, Y
MaTepu KOTOPOIl ObLT TAaNbTOHU3M, a y OTIAa — KypHHAs CJIENOTa, BBIILUIA 3aMyX 32 My)KUHUHY, HE
uMmerouiero ATux 3aboneBaHuil. CocTaBbTE€ CXEMbl pEHICHMs 3a7aud. YKaKUTE T€HOTHUIIBI,
(eHOTUIIBI pOAUTENEH U TeHOTHIBI, (PEHOTHUIIBI, IO BO3MOXKHOTO MOTOMCTBAa. BO3MOXHO 1u B
3TOM Opake pokaeHne 00JIBLHOTO 3TUMH 3a00eBaHUsIMHU peOEHKa? OTBET MOSICHUTE.

JIucr orBeTOB.

3ananue 1.

JesiTteqibHOCTD. BrisiBnenue mHpoOpMalud B TEKCTE W COMOCTaBIEHHE €€ C MPEATIOKEHHBIMH
BapruaHTaMH OTBETOB.

Ortgert: 35.

Kputepuu oneHuBanus:

OTBeT BepHBIH OTBeT HEBEPHBIN
16amn 0 GamoB
3ananue 2.

I[CHTCJILHOCTL. Brrsssnenne I/IH(bOpMaHI/II/I B TCKCTC M COIIOCTABJICHHUC €C C IPCAJIOKCHHBIMU
BapruaHTaMH OTBCTOB.

OTtger: 125.

Kputepuu olieHUBaHUS:

OTBeT BepHBIH B otBere ponymieHa onaHal OTBET HEBEPHBIN
omuoOKa

2 baiia 16amn 0 6am10B

3amanue 3

JesitesibHOCTB. BhIsiBNieHe nH(OpMAIMy B TEKCTE U YCTAHOBJICHUE COOTBETCTBHS.
OrtBer:

A B B r il E
2 1 1 1 2 2

Kputepuu oneHuBaHus:

OtBeT BepHBII B orBere ponymena onHal OTBET HEBEPHBIN
omnOka

2 Gayuta 16amn 0 6am1oB

3ananue 4

1 2 3 4

b B r A

Kpurepuu onenuBanus:
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OtBeT BepHbII B orBere ponymenHa onHal OTBET HEBEPHBIN
omnOKa

2 bayuta 16an 0 6am10B

3ananme 5

JleATeIbHOCTD: 1aTh KPAaTKUN pa3BepHYTHIN OTBET (HE MEHee 2-X 3JIEMEHTOB)

Otser:

l.AHeymioniusg — TPUCOMMS IO IOJIOBBIM XpoMocoMaM. HepacxoxaeHue XpoMOCOM IIpU
Mel03€ BO BpeMsl OBOI'€HE3a WM CIIEPMATOreHE3a:

2. cnuBaeTcs AWLEKIIETKA, UMEIIIast 1B€ X-XPOMOCOMBI M CIIEPMATO30U,

coAepKalmi Y -XpoMOCOMY

3. cnuBaeTcs AULEKIIETKA, UMeronas X-XpoMOCOMY U CIIEPMATO30M I,

umeroit X- u Y-xpomocomsl. Taknue My>KUMHBI O€CTIIIOIHBI (CUHAPOM

Kuaitadenbrepa).

Kpurepuu ornieHuBaHuUs:

OtBer BepHBIM, Ha3BaHbl Bce| B oTBere gmomymena oaHal OTBET HEBEPHBIM
3JIEMEHTHI OTBETA OIInOKa, Ha3BaH OJIVH|

MPaBUJIBHBIN JIEMEHT OTBETA
2 baiia 16amn 0 6am10B
3aganmue 6.

JlesATeILHOCTD: PEIICHUE 3a1auy, Ha HACIeJOBaHHE CLEILIEHHOE C II0JOM M HE CIEIUIEHHOE
HACJIEJOBAHUE, TIPU HATMYUK M TEHOTHIIOB M (DEHOTHUIIOB BCEX BO3MOKHBIX TOTOMKOB

V 4enoBeKka HACleNOBaHUE albOMHM3Ma HE CLEIUIEHO ¢ HoaoM (A — HalMuue MEJaHWHA B
KJIETKAaX KOXH, a — OTCYTCTBHE MEJaHMHA B KIETKaX KOXH — albOUMHU3M), a reMODWINH —
cuerieno ¢ nonoM (X" — nopmanenas cépreiBaeMOcTh KpoBH, X! — reModumusi). Onpenenure
IE€HOTHUIIBI POJMTENEH, a TAKKE BO3MOKHBIE TEHOTHIIBI, MOJ M (DEHOTHUIBI JETel OT Opaka
JIMTOMO3HMTOTHOM HOPMAJILHOM 10 06EUM aILIENAM KEHIIUHBI U MYXXYHHbI allbOUHOCA, GOIBLHOTO
remoduimeii. CocTaBbTe CXeMy PELICHHS 3a1a4H.

OTser:

1. AHaIu3 cKpelMBaHus:

1. renorunsl 1 Gpenorunsl poauteneii: P.Q AAXTXH nwopmansnas mo oboum amnenam, daaX'y
abOMHOC, 60JIBHOM remModuen

2. rametsl: G QAXMT 3 aXh aY

2. CocTaBiisieM cXxeMy CKpellMBAHUSA:

1. P.QAAXHXH X JaaXhy

2.G QAXH & axh, aY

3. HOpMasbHas ATLOMHOC

1o 06ouM O0IbHOM

ayensm remoduinen

4. F QAaX"X" nepouka

A AaXHY maapunk

5) denoTumnsl AeTel: BHELTHE HOPMaJIbHAA 110 0O0EUM aJJIeNISIM JIEBOYKA, HO HOCUTEIbHUIIA T€HOB
anpOMHU3MA U TeMO(IIINY; BHEIIHE HOPMAIBHBIN 1O 00CHM ajuielsM Malb4HhK, HO HOCHUTEIb
reHa agbOMHU3Ma

Kputepuu orneHuBaHus:

OtBet BEPHBIH,
HA3BaHBI BCE
3JIEMEHTBI OTBETA

B orBere pomymieHa
OJ[HA OIIMOKAa, Ha3BaHEI
JIBa MPaBUJILHBIX

QJICMCHTA OTBCTA

B ortBere momyiieHs]
JIB€ OLIMOKH, Ha3BaH|
OJIMH MIPaBUIIBHBIN]

QJICMCHT OTBCTA

OTBeT HEBEPHBIN
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| 3 daya | 2 Gata | 1 Gamn | 0 OamIoB

3amanue 7
JleITEJILHOCTL. pCIICHUE 3ajJa4Yd, Ha HACJICIOBaHUE, CIEIUICHHOS C IMOJIOM M CICIUICHHOE
HacJICOJOBaHUC, B yCJIOBI/II/I JaHbI TOJIBKO (beHOTI/IHBI.

Otser.

1.CuennienHoe Hacnenoanue. CLEIUIEHHOE ¢ TI0JIOM HaclieoBaHHe. ['eHbl KypHHOHM CIeNoThl U
JaTbTOHU3MA HaclenyroTcs depe3 X — XpPOMOCOMY M HEMOJHO CLEIUIEHBl (IPOMCXOIUT
KPOCCHUHTOBED)

2. AHAJIU3 MEePBOro0 CKPenuBaHMS:

BbIBOIbI: TeHOTHIE poauTeneii: QXA XD 4 XADYy

G-rametsl @ ¢ ydeToM KpoccuHrosepa: X294, X0 XAP X3 p peppom Opake BO3MOKHO
poxeHre 60IbHOr0 060MMH 3a00eBaHUAMH pebénka - & XY — Manpuuk.

CocraBisieM cxeMy CKpelIUBAHUS

P: 9 XAd XaD X 6\ XADY

HOP.3p., OTC.JAJIbT. HOP.3p., OTC.AAJBT.:

G: XAd , xaD , XAD , Xad }xAD , Y

F1 : 2enomunot, hpenomunvt 603mosxucrvIx 0ouepeii

XAd XAD _ gopmanbHOE HOYHOE 3PEHHE, OTCYTCTBUE JATETOHU3MA;

X3P XAD _ gopmanbHOE HOUHOE 3pEHHE, OTCYTCTBHE NalbTOHU3MA,;

XAD XAD _ gopMasnbHOE HOYHOE 3pEHHE, OTCYTCTBHUE NaIbTOHU3MA;

X34 XAP _ gopmanbHOE HOYHOE 3pEHUE, OTCYTCTBHE JAaIbTOHH3MA,;

2eHOmMUNbl, PeHOMUNbL 603MONCHBIX CHIHOBENL:

XAYY — HopMasIbHOE HOYHOE 3PEHHME, NalbTOHU3M;

X3P'Y — kypuHas cienoTa, OTCYTCTBHE JaTbTOHU3MA,;

XAP'Y — HopMalbHOE HOYHOE 3PEHHE, OTCYTCTBHE NaIbTOHU3MA,;

XY — KypuHas CIenoTa, JalbTOHH3M

3) B 5TOM Opake BO3MOKHO POKIEHHE ChIHA-IalbTOHMKA C KypuHOH ciemoToi (X*Y). B
TEHOTHIIE JTOro peOEHKa HaXOIATCS MaTepHHCKas, oOpa3oBaBHIasCs B  pe3ysbTaTe
KPOCCHHIOBEpa X-XpoMOcOoMa C JABYMsI PELIECCUBHBIMH aJUIEISIMU U OTIIOBCKAasl Y-XpOMOCOMa,
HE coJiepaKallas ajluIeseil 3TUX ABYX FE€HOB.

Kputepun onieHMBaHuUS:

OtBer BepHbIli,) B orBere nomnymenal B orBere nomnymiens] OTBET HEBEPHBIN
Ha3BaHbI BCE| O/1HA OIIMOKa, Ha3BaHbl| ABe OHIMOKM, Ha3BaH|
3JIEMEHTBI OTBETA JBa MIPaBUJIBHBIX| OAUH IIpaBUJIbHBIN]

JJIEMEHTa OTBETA JIEMEHT OTBETA
3 baya 2 bayuia 1 6amn 0 6am10B
Ymenust.

EcTecTBeHHOHay4YHBbIE:

1. Ucnonb30BaTh €CTECTBEHHOHAYYHBIE 3HAHUS [l PEIICHUS PeaIbHbIX )KU3HEHHBIX 3a/1a4.

2. AKTyanu3upoBaTh 3HAHUS, UCIIOIb30BaTh UX JJIS IPUHATUS PELLEHUS.

3. Hcnonb3oBaTh IIKOJIbHBIE 3HAHUS MJIi OOBSACHEHHWS M TPOTHO3UPOBAHHUSA SIBICHUMN
OKpY KaroIlero Mupa.

4. IlpencTaBiaTh €CTECTBEHHOHAYYHYIO HH()OPMAIMIO B KOHTEKCTE PEIIaeMOn 3a/1auu.

5. YmeHue 0OBACHATH (MPOTHO3UPOBATH) HPUPOAHBIE M TEXHOTCHHbIE SBJICHUS HAa OCHOBE
Pa3HBIX MOJIEIIEH.

6. Hcnonb3oBaTh ucclenoBaTeIbCKUM MeTon (cOop, cucTtemaruszauuss M aHaiau3 (aKToB,
BBIIBIDKEHUE THUIIOTE3, IUIAHUPOBAHUE , aHAJIU3 IOJYUYEHHBIX pE3yJbTaToB, (OPMYJIHPOBKA
3aKJIFOUYEHUS], BBIBOJOB) B HECTAHAAPTHBIX CUTYyaLUX.

HNudpopmanuonHbie:

1. HaxoauTh TOuHY0 HHGOPMALIHIO B OTHOPOJHBIX, OJJHOTUITHBIX TEKCTAX.
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2. HaxoauTh TOYHYIO HH()OPMAIIUIO B COCTABHBIX, PA3HOTHUITHBIX TEKCTaX.

3. Haxomutp J0CTOBEpHBIE CBEICHHS B pa3HBIX THUIAX HWHPOPMAIMOHHBIX HWCTOYHHKOB:
rpadukax, MarpaMMmax, Kaprax, cxemax, TabauIax.

4. CuHTE3UpOBaTh U COMOCTABIATH HHPOPMAIIUIO PA3HOTUITHBIX UCTOYHUKOB, JI€JIaTh BBIBO/IBI,
3aKJIFOYEHUS U 00OOIICHHSI.

5. Hcnonp3oBaTh pa3Hble THUMBI BBIABJICHHUS HH(POPMAIMH: O3HAKOMHUTEIBHBIN, MOWUCKOBBIM,
OpPUEHTUPOBOUHBIN, (POpMyITHpOBATH HHGOPMAIIMOHHO U OKA3aTeIFHO HACHIIICHHOE CYXICHUE,
3aKJIIOYEHNE, BEIBOJIBI.

Oo01mey4yeoHbI€:

1. Pemrats 3agady ¢ mpuBJI€YEHUEM JOTIOTHUTEILHON HH(POPMAIIMH, TUIHOTO OIIbITA.

2. Pemarp 3a7auy Ha OCHOBE MEXIPEIMETHOIO MOAXOAA C MCIOJIb30BAHMEM KOMIUIEKCHBIX
MOJIXOJIOB.

3. VYaepxuBaThb B3aUMOCBA3b OTAENbHBIX 3aJaHUl 3aJaud, MCHOJIb30BaTh MOJIYYEHHYIO
“H(pOPMAIIHIO B OJTHOM 33JIaHUU TSl PEIIEHUS IPYTOoTo.

4. Hcnonws3oBaTh OOOCHOBAHHBIE MPHUOIIKEHUS, YHPOIIAIONINE IMOAXO0JbI, HETPAAUIIMOHHBIC
CIOCOOBI peIeHUs 3a/1a4H.

5. YMeTh JaBaTh pa3BEepHYTHIA OTBET HA BOMPOC B CBOOOIHOM hopme.

6. YMeTh Ha OCHOBE TOYHOW WMH(MOPMAIIMU U3 TEKCTa /1aBaTh KAYECTBEHHYIO HWHTEPIPETAIHIO
(menaTh BBIBOABI, 3aKII0YEHHE, 00001IEHUE, CPAaBHEHUE H . ).

7. Ymerh paboTaTh C COCTaBHBIMH TEKCTaMHU (CONOCTaBISATh, CpPaBHUBATh HH(GOpPMAIUIO,
COEIIMHSATH X B OOIIYIO U T.II.).

8. YMmerp paboTaTh C pa3HBIMH THUIIAMH TEKCTOB: OBITOBBIMH, HAYYHO-TIOMYJISIPHBIMU,
My OTUITUCTUYECKUMU U JIP.

9. VYmerb mnepexonuTh (MEpPEeBOAUTH) OT OAHOIO BHUAA TEKCTAa K JpyroMy (OT CXEMbl K
CIIOBECHOMY OTMHCAHHUIO M, HA00OPOT, OT CJIIOBECHOTO OIMCAaHUS K TaOiuie u, HaoOOopoT,
Tabnuile, cxeme, AuarpaMmme 1, Hao0opoT.

10. YMeTh BBIIEIATh HESIBHYIO, CKPBITYIO JOMOJHUTENBbHYI0 HEOOX0IuMy0 WH(GOpMAILUI0 W3
BOIIpOCa K MOCTaBJICHHOM 3ajaue.

IIpakTuyeckas padora
«AHAJM3 ¥ OLIEHKA Pa3IMYHBIX THN0Te3 MPOMCXOKICHHUS YeJOBEeKa».
Lenb: M03HaAKOMUTHCS C PA3TUYHBIMU TUIIOTE3aMH POUCXOKICHHS YeIOBEeKa.
O0opynoBanme: yueOHUK, TETPA/b, pyUKa.
Xoa padoTsl
1. [Ipountats TeKCT «[ UNOTE3bI MPOUCXOKIACHUS YEIOBEKa» HA cTP.282-284.
2.3an0JTHUTH TaOJIUILY:

@®.1.0. yuenoro | ['ogsl [IpencraBiaeHUs: 0 MPOUCXOKICHUH YEIIOBEKA
nin punocoda KH3HU

AHakcumaHIp

ApucroTtenb

K. JIuauen

N. Kaur

A.H. Panumesn

A. KaBep3Hes

JK.B. PoOune

K.b. Jlamapk.

Y. JlapBuH.
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3. OtBetuTh Ha Bompoc: Kakue B3risipl Ha MPOMCXOXKISHUE YeI0BEeKa BaM OJIFKe BCEro?
[Touemy?

IIpakTHyeckas padora
«AHAJH3 ¥ OLIEHKA Pa3JIUYHBIX THN0Te3 MPOMCXOKICHHUS YeJOBEKa».
Ieasb padoThl: 3aKperieHUE 3HAHUM O CTPOCHHMHM, CBOMCTBAX M YCTOMYMBOCTH HPUPOIHBIX H
AHTPOIIOTEHHBIX HIKOCUCTEM.
Oo6opynoBanue: ¢portorpaduu u BHIEOMATEPHANIBI (MPOAOHKUTEIBHOCTD 2-3 MUH.) TPUPOTHBIX
¥ UCKYCCTBEHHBIX KOCHCTEM.
Xoxa padoTsl
CpaBHHUTE JITaHHBIE SKOCUCTEMBI U 3aIIOJIHUTE TAOJIUILY:

IIpu3Haku cpaBHeHMs IIpupoanas 3KocHCTEMA Arposkocucrema

CrocoObl peryssiuu

BumoBoe paznooOpasue

IIimoTHOCTE BHAOBBIX
MOy JISIUN

Uctounukn OHEPTHUU U UX
HCIIOJb30BaAHHUC

[IpoayKTUBHOCTH

KpyroBopoT BeleCTB U SHEPTruu

CnocoOHOCTH BBIJIEPKUBATH
HM3MCHCHHS CPEIbI

3. Caenatb BBIBOJ O Mepax, HEOOXOUMBIX ISl CO3JJaHHsl yCTOMUMBBIX HCKYCCTBEHHBIX
9KOCHUCTEM.

IIpakTnueckasi paéora

Ieab: cocraBiaeHUE NPOCTEHIIEH CXEMbl HAa CKPEIIMBAaHUME W pEIICHHME 3aJa4d  Ha
MOHOTMOpPU/IHOE W JUTMOPUIHOE CKPEILMBAHUS, BbIABICHUE BIMAHUSA MYTareéHOB Ha
OKPY’KaIOLIyIO Cpeay.

TeopeTnyeckue cBeieHUs!

Monozcubpuonoe ckpewuganue — 3mo ckpewjusauue, 8 KOmMopom HaOIIOICHUE BEICTCS
TOJILKO TIO OJTHOMY MPHU3HAKY, T.€. OTCIICKUBAIOTCS aJUIeTTH OJHOTO T'eHA.

Jlueubpuonoe ckpewusanue — smo ckpewusauue, 8 komopom Habmonenue Benercs mo
JIBYM MPU3HAKAM, T.€ OTCIICKUBAIOTCS AJUIEIH JBYX TCHOB.

['eneTnyeckue 0603HAUCHUS:

P — ponurenu; F — moToMCTBO, UNCIIO YKa3bIBae€T Ha MOPSIKOBBII HOMEp nokojeHus, F1,
F2.

X — 3HAYOK CKpEIIMBaHUS, MYXKCKHUE 0co0H, JKeHCKue ocodu; A, a, B, B, C, ¢ — oTnensHO
B3AThIC HACIEJICTBEHHbIE Npu3Haku. A, B, C — nOMHHaHTHBIC auieJd TIeHa, a, B, € —
pelleCCUBHBIC aJlIeNId TeHa. Aa — TEHOTHII, TE€TEPO3Ur0Ta; aa — PEIECCUBHAS TOMO3UToTa, AA —
JIOMHUHAHTHasi TOMO3UTOTa.

Knaccudueckum mpuMepoM MOHOTHOPUAHOTO CKPEIIMBAHUS SIBISIETCS CKPEIIMBAaHUE
COpPTOB ropoxa C KEJIThIMU U 3€JICHbIMU CEMEHaMH: BCE TOTOMKH HMENU KEJIThble CEMEHa.
Menzaens mnpuiien K BBIBOMY, YTO Yy THOpHAAa TEPBOrO TOKOJEHHUS W3 KaXKIOW Mapsl
aNbTEPHATUBHBIX MPHU3HAKOB TMPOSIBISIETCS TOJBKO OAUH — OOMUHAHMHbGIN, A BTOPOH —
peyeccusHblil — HE Pa3BUBACTCS, KaK Obl HCUE3aeT.

P AA * aa— pooumenu (vucmole runuu)

A, a— eamemvl pooumernetl

Aa — nepsoe nokonenue cubpudos

OTa 3aKOHOMEPHOCTh Oblla Ha3BaHAa 3aKOHOM €IWHOOOpa3wsi THUOPUIOB TEPBOTO
MTOKOJICHUS WJIK 3aKOHOM JIOMUHHUPOBAHUSI.
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MOHOMMEPMMHOE CKPELWWMBAHWE HOYHOW KPACABWLIbI

aage \, /?
.
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PaccMoTpuM murHOpUAHOE CKpEUIUBAaHUE, T. €. CKPEIIMBAHUE POIUTEIBCKUX (OpM,
pa3MyaroIuXxcs 1Mo JBYM IapaM MpU3HAKoB. B kauecTBe mpumepa oOpaTuMcsi BHOBb K pa3HBIM
BHJIaM TOPOXa, U3YYCHHBIM MeH IeneM.

UcxomapiMu hopmMamu 1UTsT CKPEUIMBAHUS B3SATHI, C OJHOW CTOPOHBI, TOPOX C JKEITHIMU H
TNIAJKUMHA CEMEHaMH, C JIPYyrod — TOpOX C 3€lIeHBIMH W MOPIIMHUCTBIMU. [lpu Takom
CKpCIIMBAHUKA MBI HMEEM JIeJI0 C Pa3HBIMH TapaMu ajulelbHBIX TeHoB. OmgHa Takas mapa
BKJIFOUAET T€HbI OKPACKU CEMSH; BTOpasi — TeHbI ()OPMBI CEMSIH.

I'eteposuroTer mo obOeum mapam amieneit (AaBb). Takum o6pa3zom, 3TOT ¢GEHOTHI
BKJIFOUAET YEThIpe pa3HbIX TeHOTUNA. PacTeHHs ¢ JKENTHIMH MOPIIMHUCTHIMH CEMEHaMU
MpEeACTaBICHBI BYMsI TEHOTHUIIaMH — romo3urotamu AAbb wm rtereposuroramu Aabb. JIBa
TeHOTUIA BKIIIOYAIOT (PEHOTUN C 3€NEeHBIMU TJIaJIKUMH CEMEHaMH, a UMEHHO: aaBB w aaBb.
PenieccuBHBIE (OPMBI C MOPIIMHUCTHIMH 3€JICHBIMH CEMEHAMH BCET/Ia TOMO3HUTOTHBI H
MPE/ICTaBICHBl OJHUM TEHOTHNOM aabb. Takum 00pa3oM, YHCIO Pa3IUYHBIX TC€HOTUIIOB BO
BTOPOM IMMOKOJIeHUH THOpUI0B F2 oka3bIiBaeTCs paBHBIM Oegsami.

OurnbpuaHoe ckpelwmBaHMe ropoxa

p—a QO :BB /. aabb

Famems: AB

\/

Fl—p ABBb
r aHﬂml:i —I- ‘/J’ \: ab

M.BB AAE.E: AABB|AaBb

“ 0|0 0|O

AaBb | AAbb | AaBb | Aabb

e | OO |3

AaBB| AaBb| aaBB| aaBb |

=00 @ @

AaBb| Aabb| aaBb| aabb

Ol @&

HMexodHbie podumensokue (hopMbl OMAUYaKmca No
deyms napam annened: Xenman - 3eneHan oKpacKka

ceman (A-a); anadkan - MOpWUHUCMAan QOopMa COMAMN
(B-b).
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Mymauyuu — 3mo KayecmeeHHbvle U3MEHEHUA 2EHEMUYECKO20 Mamepuana, npueooauue
K U3MEHEHUI0 mex Ui UHbIX NPUIHAKOE OP2AHU3MA.

Opranu3M, BO BCeX KIETKaX KOTOPOro OOHApYyXHBAaeTCs MyTalus, Ha3bIBACTCS
Mymanmom. ITO TPOUCXOAUT B TOM CIIydae, €CJIM JaHHBI OPraHu3M pa3BUBACTCA W3
MYTaHTHOM KJIETKH (FaMeThl, 3UTOTHI, CIIOPHI).

MyTtanust — 3T0 Ciay4dallHOE SIBJIICHHE, T.€. HEBO3MOXXHO MPEJCKA3aTh: €, KOrAa U Kakoe
VM3MEHEHUE TTPOU30MIET.

Paznu4yaroT HECKOIBKO KJIACCOB MYTAareHOB:

— @usuYecKHe MYTAreHbl: HOHU3HUPYIOLIUE W3IYyYEHHUs, TEIUIOBOE W3JIy4YEHHUE,
yJIbTPapuOIETOBOE U3ITYUCHHE.

— XuMHYecKHe MyTareHbl: aHAJOI'M a30TUCTBIX OCHOBaHUM (Hanpumep, S-Opomyparun),
albACTH/IbI, HUTPUTHI, METWIHPYIOLUIUE areHThl, TMAPOKCUIAMUH, MOHBI TSKEIBIX METaJUIOB,
HEKOTOPBbIE JICKAPCTBEHHBIC IIPENApaThl U CPEACTBA 3ALUUTHI PACTCHUMN.

— buosornyeckue myrarensl: uncras JJHK, Bupycol, aHTUBUPYCHBIE BaKI[UHBI.

— AyToMyTareHbl — TMPOMEXYTOUYHBIE IMPOAYKTHI OOMEHa BEIECTB (MHTEPMEIHATBHI).
Hampumep, »TunoBblii cnupT cam mo cebe mMyTareHoM He siBisercs. OJIHAaKO B OpraHu3Me
YEJIOBEKA OH OKUCIIAETCS 10 alleTaIbAETUIA, a 3TO BELIECTBO YXKE SABIACTCI MyTar€HOM.

AJITOPUTM BBINOJTHEHUS 32 JaHUS:

1. CoctaBuTh U PEUIUTH 337]a4d HA MOHOTUOPUIHOE U TUTHOPUHOE CKpEIIUBaHUE.

2. 3anoJHATH Ta0JIHITY:

Knacc myTarena [Tpumep myTareHa ITocnenctBust

3. Coenarb BBIBO/I.
KoHTpoJibHbIE BONPOCHI:

1. Uto Takoe MOHOTHOPHIHOE U JUTUOPUTHOE CKpEIIMBAHKE?

2. Kakue reneruueckre 00O3HAUEHUS HUCMOJIB3YIOT IS CXEMAaTUYHOIO H300paKeHUS
CKpelLIUBaHus?

3. Uto Takoe myTauus?

4. Kakue k1acchl MyTareHOB CyIIECTBYIOT?

IIpakTHyeckas padora
Onucanue ocodeil BHIA. MPHUCIOCO0JIEHMEe OPraHU3MOB K cpeaaM OOMTAHMS. AHAJIU3 H
OLICHKA THIIOTe3 MPOUCXOXKIEHUS >KU3HU M 4YeJ0BeKa. ONHCAHHE AHTPONMOTreHHBIX
U3MEHEHUI B €eCTEeCTBEHHbIX MNPUPOIHBIX JaHAmAdTax cBOeH MECTHOCTH. pelleHue
IKOJIOTMYECKHUX 32124

Henb: onucanue Buaa 10  MOpP(MOJOrMYECKOMY  TNPHU3HAKY,  OINpeiesieHue
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeJlaM OOUTaHUsl, OCYIIECTBIICHHE aHAllM3a M OLICHUBAHUE
TUIOTE3 MPOUCXOXKACHUS KU3HM M YEJIOBEKa, OMNKCHIBAHUE AHTPONOIeHHBIX H3MEHEHUN
€CTECTBEHHBIX 00BEKTOB, PEIICHHE SKOJIOTMYECKHX 3a7ad.

TeopeTnyeckue cBeeHUs

MO,Z[I/I(i)I/IKaI_[I/IOHHaH U3MCHYUBOCTH BO3HHMKA€T B OTBET Ha HN3MCHCHUC yCHOBI/II\/'I
oKkpykartiei cpensl. OHa He OecnipenenbHa. J[Mamo3oH, B mpejenax KOTOporo OAUH U TOT Ke
TEHOTHII CIIOCOOEH [aBaTh pPasziIMuYHble (DEHOTHUIIBI, MOJYYMJI HAa3BaHWE HOPMBI pEaKIUH. JTa
BEJIMYMHA ONpE/esieHa TeHOTUIIOM M 3aBHCHUT OT Ba)XHOCTU IMPHU3HAKA B KU3HEACSITEIbHOCTU
opranusMa. Y3kas HOpMa pEakLUUd CBOMCTBEHHA (PU3MOJOTHMUYECKUM IMpHU3HAKaM (BEIMYUHA U
CTpPOEHHE OpPraHoOB), a IIUPOKas HOpMa peakluu MpHUCylla KaYeCTBEHHBIM M KOJIUYECTBEHHBIM
npu3HaKaM (pa3Mep JIMCTHEB, LIBET IIEPCTH).

[Ipu uccrnenoBaHUM KOJMYECTBEHHBIX MPU3HAKOB U3 HAOIIOAAEMbIX OOBEKTOB COCTABIISIOT
BapuaMoHHbIN psia. [Ipu cocraBneHuu psijia n3ydaeMble 0OCOOM pacroiararoTcs JIpyr 3a ApyroM
B MIOPSJIKE BO3pACTaHUs WM YObIBaHUS 3HAYCHHS M3y4aeMOro MPU3HaKa.
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Bennuuny  u3yyaemMoro —npu3HaKa ~— HasbIBalOT ~ BapuaHToW.  Yumcnmo  ocobed,
COOTBETCTBYIOIIUX Ka)K/I0M BapUaHTE, HA3bIBAOT YaCTOTOW BCTPEYAEMOCTH BapUAHTHI.

['paduueckoe BblpakeHHE U3MEHYMBOCTH MPU3HAKA, OTpaXkarollee Kak pa3Max BapHalluu,
TaK U 4aCTOTY BCTPEYAEMOCTHU OTJIEIbHBIX BAPUAHT, HA3bIBAIOT BapHAIIMOHHOM KPUBOH.

Bce xuBble cyIecTBa ONTUMAIBLHO MPUCTIOCOOJIEHBI K CBOMM YCIOBUSAM CpeJibl OOMTaHUS.
[IprcnocoOaeHHOCTh MOBBIIIAET MIAHCHI OPraHU3MOB Ha BBDKMBAHUE U OCTABIIEHUE MOTOMCTBA.
[Ipucnocobnenus 3arTparuBalOT BHEUIHHE W BHYTPEHHHE NPU3HAKKA CBOMCTBA OPraHU3MOB,
0COOEHHOCTH Pa3MHOXKCHHS U TIOBEICHHS.

Mopdgoaoruyeckue aganTamMd — 53TO aJaNnTalUHd, CBS3aHHbIE C OCOOECHHOCTAMHU
cTpoeHus Tena. Hampumep, B BBICOKOTOPHBIX paiioHaX M B TYHJpPE OOJBIIMHCTBO pacTeHUM
UMEIOT cTeisiuecs (QOpMbl, KOTOpble YCTOHUMBBI K CHJIBHBIM BETpaM, 3HMMOH JIerko
YKPBIBAIOTCSI CHETOM M HE MOBPEKIAIOTCS B CHIIBHBIE MOPO3BbI.

IToxkpoBHUTEJBbCTBEHHASA OKPACKA CIYXKHUT IIPEKPACHBIM CIIOCOOOM 3aIMTHI OT BPAroB s
MHOTHX BHUJIOB )KMBOTHBIX. biarogaps Heil )KUBOTHBIE CTAHOBATCS MEHEE 3aMETHbI

IIpenocreperaromasi OKpacka CBOMCTBEHHA KAJALIUM WIA UMEIOIINM JIOBUTBIE KEJE3bI
HAaCEKOMBIM.

MacKkupoBKa-3TO COOTBETCTBHE (POPMBI Tena 00beKTaM HEXHMBOM Mpupoabl. CXOACTBO ¢
npeaIMeTaMy OKpY’Karollel cpeibl MO3BOJISET )KMBOTHBIM U30€raTh HaraJeHHe XUIIIHUKOB.

MuMuKpHs- 3T0 nojpakaHue O0e33alUTHOTO BUAA XOPOIIO 3AIIMIICHHBIM M UMEIOIUM
IIPENOCTEPETAIOUIYI0 OKPACKY HEPOACTBEHHOTO BH/IA.

Buoxumuyeckasi agantanus - MHOTUE PACTCHHUS U >KUBOTHbIE CIIOCOOHBI 0Opa30BBIBATH
pa3JInYHbIE BEIECTBA, KOTOPBIE CIIY’KAaT UM JJI 3alUThl OT BParoB M JUIsl HallaJeHUs Ha Jpyrue
OpraHM3Mbl. OTO Iaxyudue BELIECTBA KIIOMNOB, SAbl 3MEW, MAayKOB, CKOPIMOHOB, TOKCHHBI
pacTeHui.

@du3noIoruyYecKne ajanTallMu CBs3aHbl C IepecTpoiikoil oOMeHa BemiecTB. be3 Hux
HEBO3MOJKHO IOJIEPKAHNE TOMEOCTA3a B IIOCTOSIHHO MEHSFOLIUXCS YCIOBUSAX BHEIIHEN CPEJIbI.

Cywecmeyem namv KOHYenyuii 603HUKHOBEHUS JHCUSHU.

1. Kuznb O6b11a coznana TBopioM B onpeiesiEHHOE BpeMs - KpealnOHU3M.

2. Xu3Hb BO3HMKIA CAMOIPOM3BOJIBHO M3 HEKHMBOIO BellecTBa (€€ MpHUAep)KUBaiCs el
ApHCTOTENb, KOTOPBIM CUWTAN, YTO KUBOE MOXKET BO3HHKATh M B pPE3yJbTaTe pa3lIOKEHUs
MIOYBBI).

3. KoHuenuusi CTalMOHApHOIO COCTOSIHUS, B COOTBETCTBUM C KOTOPOH >KM3HBb CYILIECTBOBaJa
BCETJa.

4. KoHuenuus naHCIIEpMUU - BHE3EMHOI'O TPOUCXOKACHUS KU3HU;

5. KoHuenuus npouCXO0XKJIE€HUS KU3HU Ha 3€Miile B MCTOPUYECKOM MPOLUIOM B pe3yJibTare
IPOLIECCOB MOAYMHSIOMUXCSA (PU3NUECKUM U XMMHYECKHUM 3aKOHaM.

[IpoucxoxaeHue ueaoBeKa COCTABISIO MPEAMET AOTaJoK ¢ TIyOOKOW IPEeBHOCTU H
NPUBEJIO K BOSHUKHOBEHHIO Y PA3IMYHBIX HAPOJOB Pa3HOOOPA3HBIX MU(OB, MPHUITHACHIBAIONIINX
CO3/IaHHMe TEPBBIX JIOZEH Ooram, KOTOpPHIE BOCIIOJIB30BAUCH [JISI TOTO KaMHSIMH, 3€MIICH,
MOPCKOHM CJIM3bI0, TEMU WJIM HMHBIMU >KMBOTHBIMM M T. 1. JI[peBHUE TpEYECKUE MBICIUTENN
pPacXOAUIUCh B MHEHHSIX OTHOCHUTEIBHO MPOUCXOXKJIEHUE YEJIOBEeKAa: OJHU CKJIOHHBI ObLIN
JyMaTh, YTO YEJIOBEK BEYECH, IPYIHe — YTO OH MPOM3OIIEN caM OO0, IyTeM MPOU3BOIBHOTO
3apOKIEHUSI W3 MOPCKOTO Hja U T. M., TPETbM — YTO OH CO3AaH Obul Ooramu U3
HeoymeBaeHHoOW Marepud. C  paclHpoCTpaHEHHEM XPUCTUAHCTBA CPEIU  KyJIbTYPHOIO
YeJI0BEYEeCTBA YTBEPAUIOCH MIPEICTABICHHE, YTO YENIOBEK ObUT CO3/1aH U3 3eMIId, 0(OpMICHHON
U OJIyXOTBOPEHHOW borom, M 4To BCE IIOAM PAa3MHOXWIACH OT OJHOW IIapbl, XUBIIEH
NEepBOHAYAJIBHO TJIe-TO Ha JanekoMm BocTtoke. B cpenHue Beka mosaraiu, 4YTo 3TOT 3€MHOM pait
eme cyuectByer, u aaxe Koiym0, oTkpbiBas AMEpHKY, AyMaj, YTO HEKOTOpBIE IPHU3HAKU
YKa3bIBaIOT Ha €ro 0J1M30CTh. MHOTMMH MBICIUTEISIMU TOTO BPEMEHH, KaK, HalpuUMep, JOPAOM
Mounb6onno, I'epnepom, Pycco, Kantom u np., BBICKa3bIBaJIOCh MPEIINOJIOKEHUE, HE MOT JIH
YeJIOBEK B BHJIE TPyOOro AUKaps pa3BUTHCA U3 OOJBIION 4el0BEKONo100HO0M 00e3bsiHbl. B Oonee
HeNbHON opme dTa mues Obuta pa3suta Jlamapkom B Hawane XIX B. B ero "30070rH4ecKoOn
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¢unocopuun". IlpunaBas BakHOE (PHU3UOJIOTMUYECKOE 3HAUEHHE OOJbIIEMY WM MEHbIIEMY
TIOJTh30BaHUIO TEMH WJIM MHBIMU OpraHaMH, JlaMmapk oCHOBaJI Ha HEM MEPBYIO TEOPHUIO IBOJIOIUH
KUBOTHBIX (DOPM OJHHMX U3 IPYTHX U PACIIPOCTPAHUI €€ M Ha YeJIOBEKa, IIPaB/ia, OTOBOPUBIIIKCH,
YTO TEOpHsl 3Ta Morjia Obl UMETh MECTO, €CIM Obl HaM He OBbLIO M3BECTHO, YTO YEJIOBEK ObLI
CO3MaH Tak, Kak 3To roBoputcs B bubnuu. Teopus Jlamapka, omgHako, He BcTperuna cebe
COYYBCTBHSl y CIICIHAINCTOB, TaK KaK B TO BPEMS TOCIOJICTBOBAJ B3IJISA, YTO BCE BHJIBI
OpPraHMW3MOB NPOU3OLLIM OTAEIBHO OJMH OT JIPYroro, MpU4YeM BUJIbI KaKIO0M TI'e0JOrHnYecKon
SIIOXH MOTHOANM C KOHIIOM €€ BCJICJICTBHE OOIIEro MepeBOpOTa U MECTO MX 3aCTyIaiu JAPYyTHE,
CO3/IaBaBIIMECS, OMATh-TAKU, KAKIBIA OTAeNbHO. KIOBhe CKIIOHEH OBLI Jake CMOTPETh Ha
TJIaBHBIE TIOPOJBI YEJIOBEYECTBA KaK Ha pachl, UMEBIIHE OTACIBHOE MPOUCXOXKICHUE, U ITOT
B3IV OBLT Pa3BUT ellle B OOJbILIEH CTENEHU APYTMMHU yYEHBIMU, OCOOCHHO aMEpUKaHCKHMU,
KOTOpBIE JyMaJd OMNpaBAaTh JTHM ¥ HEBOJBHUYECTBO HETPOB. JIeHCTBHUTENBHO, €CiH
YeNIOBEUYECKHEe pachl UMEIOT HEOJUHAKOBOE TMEPBOHAYAIILHOE IMPOHMCXOXKICHHE, 00pa3yloT
OTJIENbHBIE BUJIBI, TO BBICIINN BUJ UMEET IIPABO TMOJIH30BATHCS JJISI CBOCH IMOJIB3bl HU3IINM, KaK
OH TIOJIb3YyEeTCS] HAmpUMEpP pPa3MYHBIMU BHAAMH SKHUBOTHBIX. JTa TEOPUS NOIUSECHUIMA
BCTPETUJIA, OJHAKO, PE3KUX TMPOTUBHUKOB B MOHO2EHUCMAX, 3aUTUIIABIINX OJUHAKOBOE
npoucxoxaenue mojei. Crop 3TOT yTpaTuil CBOE 3HAUYEHHE C MOSIBICHUEM 38 JIET TOMY Hazaj
HOBOM TeOpuM »HBOIOUMM JlapBHHA-Yoiuldca, MNPEACTaBUBIIECH PSAJ  JOBOJOB B IOJb3Y
MOCIIEI0BATEIHHOTO PA3BUTHUS OPTaHUYECKUX (POPM OJHUX U3 JIPYTHX MyTEM €CTECTBEHHOTO U
nosioBoro otoopa. Cam JlapBuH, 1mosiarass OCHOBBI CBOCH TeOpuH, 00OIIIeNI CHavajga MOJTYaHUEM
BOIIPOC O YeJOBeKe, HO ['eKciu caenan u3 Hee €CTECTBEHHBIN BBIBOJI U OTHOCUTENIBHO T'€He3nca
YyeJIoBeKa, yKa3aB Ha O0IIee CXOJCTBO YEJIOBEYECKOW OpraHHU3alMi C KUBOTHOH, OCOOEHHO C
OopraHu3alieil npuMaToB, Ha OJIMHAKOBBIM XOJ 3apOJBIIIEBOTO Pa3BUTHS U Ha CJEAbl
MOCTETICHHOTO COBEPIICHCTBOBAHUS YEJIOBEUECKOTO THIIA, JOCTABIISIEMBbIE HW3YYEHHUEM €ro
JPEBHEUIINX OCTATKOB M MX CPABHEHHUEM C COBPEMEHHBIM THUIIOM U KYJBTYpPOU €BPOIIEUIIEB.
lexkenp momren eme manee u B CBOeH "AHTpomoreHuu'" crapayicsi MPEACTaBUTh BECh XOJ
OHTOT€HETUYECKOTO pa3BUTHs YENOBEKa M3 HHU3IIMX OECIO3BOHOYHBIX >KMBOTHBIX Yepe3
aCLMIMM, MPOCTEUIINX MO3BOHOYHBIX, MJIIEKOIUTAKOIIMUX BTOPUYHON M TPETUYHOM 3MOX — 10
PUMAaTOB BKIIIOUUTENBHO. Takas reHeanorus BIsSeTCs, OJJHAKO, TOBOJIBHO MPOOIEeMaTHYHOM, U,
OTPAaHWYMBAACH Jake NpUMaTamMu, TP HWMEIOIIMXCA CBEJICHUSX HEBO3MOXKHO YKa3aTh
OTpeIeIEHHO T€ CTaJHH, Yepe3 KOTOpble JODKEH ObLT MPOWUTH (U3UYECKUH TUI 4YETIOBEKa B
CBOEH SBOJIIOLMHU. BBIIO yKa3aHO HEKOTOPBIMH, B TOM YHCJIE€ U YOJUICOM, Ha TPYAHOCTh
OOBSICHUTH MPOUCXOXKICHUE YEIOBEYECKOTO THIA U3 )KUBOTHOTO IMyTEM OJHOM JHIIL OOphOBI 32
CYyIIIECTBOBAaHUE M €CTECTBEHHOTO MJIM IOJIOBOTO OTOOpA, TaK KaK y»Ke CaMble HU3IIHNE PAChl PU
0OJIBIIIOM CXOJICTBE B MOAPOOHOCTSAX OpraHU3allMd, B TOM YHUCIE€ U B YCTPOICTBE MO3ra, C
BBICIIMMU CYIIECTBEHHO OTJIMYAIOTCS BCEM CBOMM CTPOEHHEM, PAaBHO KaK YJIEHOPA3ACIbHOU
peubl0 M 3auaTKaMu KyJbTypbl, OT CaMbIX BBICIIMX MpUMaToOB. M3 COBpEeMEHHBIX
AHTPOIIOMOP(HBIX 00E3bsIH BO BCSIKOM CITydae HH OJIHA HE MOXKET IIPETCHI0BATh Ha OJiKaiiiiee
POJICTBO C 4YEJIOBEKOM, M BCE OHHM BBIKA3bIBAIOT CIECLUAJIBHYI0 OpPraHU3alMI0, MPUYEM C
BO3pPACTOM OTJIMYME UX OT YEJIOBEKa CTAHOBUTCS Bce Ooibie. Eciu jke Mbl epeiieM K HU3IIUM
o0e3bsiHaM, TO OHH MPEACTaBISIOT elle OOJbllle OTIUYMUN B CBOEM THUIIE, TaK YTO HEKOTOPHIC
MoJIarajal HEOOXOIUMBIM CITYCTUTHCS IO JIEMYPOB WJIM 10 MCKOMAEMBIX Mpapoaudeil ux Havasa
TPETUYHON 3MOXU, YTOOBI HAUTU (POPMBI, JaNbHEUIIasi YBOJIOLNS KOMX MOTJa Obl MPUBECTH K
0o0pa30oBaHMIO THUIA YeJIOBEKa. Bo BCAKOM cilydae, MOKy/a HE MOXKET OBITh U PEYH O CKOJIBKO-
HUOY/b OIIpe/IeJICHHON TeHeaJIOTuu YeJI0oBeKa, U BCe, YTO MOXKHO CKa3aTh HAyYHO, — 3TO TO, YTO
M0 CBOEW OpraHu3alliy U 3apOJIbIIIEBOMY Pa3BUTHIO YEJIOBEK BBIKA3bIBACT ONMKaMIIee POJICTBO
C mpuUMaTaMH U YTO 3aMeyaeMble B €ro CTPOSHUM 3auaTOuHble OpraHbl (0ojiee pa3BUTHIE U
criocoOHbIe (HYHKIIMOHHPOBATH Y JKUBOTHBIX), & TAK)KE MOSIBJISIOIIMECS Y OTICIBHBIX OcoOei
aHOMaNuH (BBIKA3BIBAIOIIME OTYACTU CXOJCTBO C HOPMAJIbHBIMHU TNPU3HAKAMH Y HEKOTOPBIX
JKUBOTHBIX) CBHUIETEIBCTBYIOT, UTO SBOJIOLMS YEJOBEKAa MPOXOJAWSIA COOTBETCTBEHHBIC
KUBOTHBIE CcTaauu. Boipinii CBET Ha 3TOT BOMPOC MOTIHU ObI MPOJUTH MaJCOHTOJIOIMYECKUE
HAXOJIKM, HO OHM €II€ CJIUIIKOM CKYJHBI, [MOTOMY OJHO3HAYHOW JIMHUHM TMPOUCXOKICHUS
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YeJIOBEKA Ha CETOJIHALIHUI MOMEHT HE CYILIECTBYET.

Ipupoouwiti  nanowagm - 3HAUUTENbHBIE IO pa3MepaM OTKpPBIThIE IPOCTPAHCTBA,
COXPAHMBILNE CBOM €CTECTBEHHBIM XapakTep, HAIpPUMEp, JIECHbIE MACCUBBI, IOJMHBI pEK,
BO3BBIIIEHHOCTH, OOIIMpHBbIE akBaTOpuu. OHM BechbMa YyTKH K H3MEHEHUSM, BbI3bIBAEMBIM
nporeccoM ypOaHU3alMK, MPOMBIIUIEHHOTO U CENbCKOXO3SHCTBEHHOTO OCBOEHHS, MOATOMY
MOXXHO TOBOPHUTH JIMIIb O YAaCTUYHOM COXPAaHEHHWH HETPOHYTOro JaHamadpra B
IpaJOCTPOUTENBCTBE.

Xo034iCTBEHHasl JI€ATEIbHOCTh YEJOBEKa IpHUBeENa K MOSBICHHUIO B IPHUPOJIHON cpene
IUIAHETHl HE CBOMCTBEHHBIX € JaHAmAa(ToOB; XapaKTEepU3yeMbIX KaK aHTPOIOI€HHBIE
nanamadTel. K HUM oTHOCSTCS:

* TOPOJICKHE JAHIMA(TH U UX KOMIIOHEHTHI, BKJIIOYAIOIIUE JKUJIbIe U HMHIYCTPHAIbHBIE
paiionbl. OcoOEHHOCTBIO TaKUX JaHAMA(PTOB SBISETCS U3MEHEHHUE U 3arpsi3HEHUE B pe3yJIbTaTe
TEXHOTEHHON ypOaHM3alluyi KOMIOHEHTOB MPUPOAHBIX JaHAIA(TOB U YCIOBUI (hOpMUPOBAHUS
MMOBEPXHOCTHOTO CTOKa, 00Illee COKpallleHUE IUIOIIAJeH, 3aHAThIX PACTUTEIBHOCTHIO, HAJIUUNe
IPOM3BOJICTBEHHBIX Cep, OKa3bIBAIOIINX HA OKPYIKAIOIIYI0 Cpely BpeAHOE BO3eiicTBHE

* CEJIbCKOXO3SIMCTBEHHbIE JaHAAPThl, OTIWYAIOIIMECS OT MPUPOAHBIX OJIHOOOpPa3HEM,
BCJIEJICTBHE BO3/CNIBIBAHUS MOHOKYJIBTYP, KOT/Ia TOYBBI OOCIHEHBI 3JIEMEHTAMU IUTaHUSA,
€CTECTBEHHbIE MPUPOHbIE COOOIECTBA YTHETEHBI

e manamadTel, o0O0pa3oBaHHBIE B  pe3ylbTare JEATEIbHOCTH  TOPHOJOOBIBAIOLINX
OPEINpUITUNA, XapaKTepU3yeMble H3MEHEHHEM BEpPTHUKAJIbHOW IUIAHUPOBKU MECTHOCTU U
CO3/1aHUS KapbepOB, OTBAJIOB, TEPPUKOHOB

e manamadTel, copMuUpoBaHHBIE B X0/€¢ He(PTEIOOBIYM, OTIUYAIONINECS H3MEHEHHEM
COCTaBa I0YB U I'PYHTOBBIX BO/I, a TAK)KE UCKAKEHUEM ITyTel MUIPALUU CYXOIyTHBIX KHBOTHBIX

bonpmias uvacte mrofeil KUBET B TopoAax, MO3TOMY HaXOJSIIMECS B PABHOBECHU C
IIPUPOJI0I rOposia — 3TO LEJIb ACSITEIBHOCTH YesioBedecTBa. OHON U3 3a/1a4 B JOCTHXKEHNUU ATON
LEJIU SIBJISIETCS] pa3yMHasl 1€ATeIbHOCTh B IJIaHE MPOEKTUPOBAHUS M OpraHU3alluu KYyJbTYpPHBIX

naHamagToB.
AJITOPUTM BbINOJTHEHUS 3a1aHHS:
l. M3MepbTe pocT Kax/10ro CTyICHTa B KJIacce C TOYHOCTBIO 10 CM, OKPYTJIUB LU (PHI.
2. Crpynnupyiite mnony4eHHble HUQPbI, KOTOpblE OTIMYAIOTCA APYT OT JApyra Ha 5 ¢cM U
MOJICUNUTANTE KOJTUYECTBO YUYCHUKOB, BXOASAIINX B KAKIYIO IPYIIILY.
3. [TonmyuyeHHbIE TaHHBIE 3ANMIINATE:
KonnuecTBo cTyeHTOB. ............
PocT,BCM....coovviiii
4. [TocTpoliTe BapualilmOHHYO KPUBYIO.
5. Brruucnure cpetHul pOCT CTYACHTOB BallI€il IPYMIIBL.
Cpennuii pocT = cyMMa U3MepeHHii /o0111ee KOJIM4eCTBO U3MEPEHU I
6. Brraucnure u oTMeThTE Ha rpaduke CpeaHUNA POCT JEBOYEK U MAIBYHKOB.
7. 3anosiHuTe TaOIUILY:
Bun ananranun XapakTepucTruka Buja | [Ipumep NIPOSABJICHUSA
ajanranuu ajanTtanuu

8. O0BsicHUTE MEXAHU3M BO3HUKHOBEHUS aallTaAllUH.

9. OnpenenuTe HENOCTATKH U MMPEUMYIIIECTBA CYIMIECTBYIOIIMX TEOPUNA MMPOUCXOKACHUS )KU3HU U
YyeIoBEKa.

10. OneHuTh COCTOSIHUE TPHUPOAHOrO JaHmmadTa, pSAOM C KOTOPBIM KUBETE (BUJ IOYBHI,
MpEeACTaBUTENN PACTUTEIBLHOTO U 5KUBOTHOTO MHUPA).

11. Onpenenure BUIbI aHTPOMIOTEHHOT'O BO3ICHCTBUS Ha JTaHAMA(T U UX TIOCIEACTBUSA JIJIS1 HETO.
12. TlpeqyoxuTe MyTH CHUKEHHSI aHTPOIIOTEHHOTO BO3/ICHCTBUS HA BRIOPAHHBIN JIaHImadT.

13. CoenaiiTe BBIBOJI.

KoHTpoJibHbBIE BONIPOCHI:

1. YUrto Takoe BapuarmoHHas KpuBasi?
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2. Kakue Bubl agantanuil CylecTByoT?

3. Kakue runore3sl MpOMCX0KACHUS )KU3HU BBIICIAIOT?

4. Kakue runotessl MPOUCXOXKACHUS YEJIOBEKA CYIIECTBYIOT?
5. Yto Takoe mpupoHbIi JaHAmapT?

6. Uto Takoe aHTPOIOreHHbIE JTaHIA(ThHI?

7. Kakue BUIbI aHTPOTIOT€HHBIX JaHIIIAPTOB CYIIECTBYIOT?

IIpakTHyeckas padora
«PemieHne IKOJOrH4eCKUX 3a1a9».
Heap padoThl: 3aKpenuTh 3HAHUS O TOM , UTO SHEPTHUA, 3aKJIIOUEHHAs B MHUILE, NTePEeIaeTCs OT
IIEPBOHAYAJIBHOTO MCTOYHHUKA YEPE3 Psil OPraHU3MOB, YTO TAKOH Psii OPraHU3MOB Ha3bIBAETCS
LIENbIO MUTaHUsI COOOIIECTBA, a KaX/10€ 3BEHO JaHHOW LeNu — TPOYUUECKUM YPOBHEM.
Xoa padoTsl
3agaya 1. Ha ocHOBaHMU MpaBuiia 3KOJOTHYECKOW MUPAMUABI ONPEIENIUTE, CKOJIBKO HYKHO
IUIAHKTOHA, 4TO ObI B MOpe BbIpoc OAMH AenbpuH Maccoit 300 Kr, eciid Lenb NUTaHUS UMEeT
BU/I; TUTAHKTOH, HEXUIIHBIE PHIOBI, XUIIHBIE PHIOBI, MeTb(HH.
Pemenune: JlenbuH, muTasch XUIIHBIMU phlOaMH, HAaKONWI B cBoeM Teje Toibko 10% ot
o01elt Macchl MUIIH, 3Hast, 9TO OH BecuT 300 Kr, COCTaBUM MPOTOPIIUIO.
300xr — 10%,

X —100%.
Haiinem uemy paBen X. X=3000 kr. (xuiasle peiObl) DTOT Bec coctaBisieT Toiabko 10% ot
MaccChl HEXUIIHBIX PbIO, KOTOPOW OHM NMUTaNUCh. CHOBA COCTaBUM IPOIMOPLIUIO

3000kr — 10%

X —-100%
X=30 000 kr(macca HEXHIIHBIX PbIO)
CKOJIbKO K€ MM MPUIUIOCh ChECTh MJIAHKTOHA, JUIsl TOro YyToObl UMeTh Takoi Bec? CocTraBuM
IIPONIOPLIUIO

30 000kr.- 10%
X =100%
X =300 000kr

Otger: [l Toro uto 661 Beipoc aenbhuH maccoit 300 kr. Heodxoaumo 300 000K mIaHKTOHA

3agaun

1.Ha ocHOBaHMYM mpaBHIiIa SKOJIOTUIECKON MTHUPAMHIBI ONPEIEITUTE, CKOJIBKO HYXKHO 3€pHA,
YTOOBI B JieCy BbIpOC OAMH (PUIMH Maccoi 3.5 Kr, eciu 1enb MUTaHUs UMEET BUJ: 3€PHO 371aKOB
-> MBIIIb -> MOJICBKA > XOPEK -> (UIIHH.

2.Ha ocHOBaHMH TNpaBHJIa HKOJOTHUECKOM MUpaMHIbl ONPEAETUTE, CKOJIBKO OPJIOB MOXKET
BeIpacTd Tpu Hammuuu 100 T 37aKOBBIX PACTEHHM, €CIM IeThb MUTAHUS MMEET BUI: 3JaKu ->
KY3HCUUKHU-> JIATYIIKHA-> 3MEHU-> OpeJl.

3.Ha ocHOBaHMY NpaBHiia HKOJIOTHUECKON MUPAMHIBI ONPEACITUTE, CKOJIBKO OPIOB MOXKET
BbIpacTy npu Hanuuuu 100 T 37aKOBBIX PACTEHMH, €CIM LeNb NUTAHUS UMEEeT BUI: 3JaKu ->
Ky3HEUNKH-> HACEKOMOSITHBIEC TITUIIBI-> OPEJL.

4.Kakue M3 MepeunciIeHHbIX OpPraHU3MOB 3KOCHCTEMBbl TaliTM OTHOCAT K MPOIYLIEHTaM,
NEePBUYHBIM KOHCYMEHTAaM, BTOPHYHBIM KOHCYMEHTaMm: OakTepuu THHEHUS, JIOCh, €Ib, 3asll,
BOJIK, JINCTBEHHHULIA, pbIch? COCTaBbTE LENb MUTAaHUA U3 4 WIN 5 3BEHbHEB.

5.3Has mpaBWJIO AECATH MPOILEHTOB, PACCUUTANTE, CKOJILKO HYXHO TPaBbI, YTOOBI BBIPOC
OJIUH OpeJl BecoM 5 Kr (mMieBasl LeNb: TpaBa — 3asll — opell). YCIOBHO NPUHUMANTE, 4TO Ha
KaXJIOM TpOo(pUYECKOM YpOBHE BCEr/Ia MOEHAIOTCA TOJBKO MPEACTABUTENN NPEIBIAYIIETO
YPOBHSIL.

6.Ha tepputopun muomanso 100 kM? exeromHo Npou3BOAMIM YaCTHYHYIO PYyOKy Jieca.
Ha MoMeHT opranuszanuu Ha 3TOH TeppUTOPHUM 3anoBeHHUKA OblIo oTMeueHo 50 soceit. Yepes 5
JIET YUCIEHHOCTh Jocel yBenuumiach a0 650 rosnos. Eme yepe3 10 et xonmdecTBo jocei
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YMEHBIIUIOCh 10 90 ToloB M CTaOWIM3UPOBAIOCh B MOCIEAyIOImKe roasl Ha ypoBHe 80-110
TOJIOB.

Omnpenenute YUCICHHOCTh U IMJIOTHOCTH MOTOJIOBBS JIOCEH:
a) Ha MOMEHT CO3/IaHUs 3aTTOBEHUKA;

0) yepes 5 neT mocie co3aHus 3aMoBeIHUKA,

B) uepes 15 jer mocine co3naHus 3arnoBeHHKA.
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4.

OueHouHbIe CPeACTBA IS IPOMEKYTOUYHON ATTeCTANMH

[IpenMeToM OLEHKM CIIy’aT YMEHUS W 3HaHus, npeaycMmorpeHHsle OI'OC

no auctuummae OYJ1.13 buonorus, HanpaBieHHble Ha (popMUpOBaHUE OOIMUX U

npoeccoHambHBIX KOMITIETCHIIHH.

13.

14.
15.
16.
17.
18.
19.
20.

21.

Bomnpocsl k 3k3aMeny
buonorusi — TeopeTudeckass OCHOBa MEAMUIIMHBI. MeToNbl MCCIeAOBaHUS U
ATaIllbl Pa3BUTHUSI OMOJIOTHHU.
CaoiicTBa 1 0COOEHHOCTH KUBOT0. Ero KauecTBEHHBIE OTIUYHUS OT HEKUBOTO.
JlaTh onpeneneHue, 4To Takoe )KU3Hb. Y POBHH OpraHU3aluu AKUBOTO.
[IpokapuoTsl U 3ykapuoThl. KileTouHas Teopusi, €€ UCTOPUSL U COBPEMEHHOE
NOHUMaHue. 3HaueHUe KJIETOUHON TEOPUU I OMOJIOTUH ¥ MEIUIIMHBI.
Knerka — kak yHuBepcaibHas (opma opraHu3alMu >KUBOM MAaTEpPUHU.
OCHOBHbBIE CTPYKTYpPHBbIE KOMIIOHEHTBl JSYKApUOTUYECKOW KIETKHU U HUX
XapaKTepUCTHKA.
Krnerounass memOpaHa, ee CTpyKTypHasi opraHu3amus, GyHKIUNA KICTOYHOU
MEMOpaHBbI.
[{uTomnnasma KJIETKH, €€ COCTaBHbIC YACTH U Ha3HAUYCHUE.
Opranesbl o0ero Ha3HaueHus. X cTpykrypa 1 pyHKIUU.
Opranesibl cienuaibHOro HazHaueHus. Ux cTpykTypa u GyHKIHH.
XUMHUYECKHII COCTaB KIETKH, €€ (U3UKO-XMMHYECKOE COCTOSHUE H
OCMOTHYECKHE CBOMCTBA MPOTOIIA3Mbl KIICTKH.
XUMHUYECKHUM COCTaB KJIETKH (O€JIKU, X CTPYKTypa U PYHKIIUN).
HykjienHOBBIE KUCIIOTHI, KX CTPOEHUE, JTOKATU3AIUs, 3HAUCHUE.
Pons JIHK u PHK B mepenaue nHacnencrBeHHolt umHbopmaiuu. OCHOBHBIC
ATaMbl: TPAHCKPHUIILMS, TPOLIECCUHT, TPAHCIISIIU.
Crpoenne u ¢yskumm JHK. Mexanmsmbl  peaymukanuu — JIHK.
buonornueckoe 3HaueHue. ['eHeTHuecKuil KoJ, €e CTPYKTypHasi opraHu3aius
Y CBOWCTBA.
buocunres Oenka.
Anpo, ero ctpoeHue U GyHKLUUU.
XpoMOCOMBI — CTPYKTYpHbIE KOMIOHEHTHI siipa. CTpoeHue, COcCTaB,
dbyukiuu. [HoHaTHe 0 KapuoTUIIEe, KApUOTpaMMma.
AccuMmiIAIsd YW JUCCHMMWIIALIMSA KaK OCHOBA CaMOOOHOBJIEHHS OHOJIO-
rudeckux cucrem. OnpeesieHue, CylHOCTb, 3HaUCHUE.
Anenosungudochar (AADP) u anenosuntpudochar (ATD), ux crpo-eHue,
JIOKANIHU3aIUs U POJIb B SHEPTeTUYECKOM OOMEHE KJIETKHU.
OOmeH BemecTB U 2Hepruu B kieTke. DoTtocuHTe3, XemocuHres. [Iporecc
ACCUMMJIALINU (OCHOBHBIE PEAKIINN).
O6men BemiecTB B kietke. [Ipomecc muccumumsiiiui. OCHOBHBIE 3Ta-Tibl
HHEPTreTUIECKOI0 OOMEHA.
MuTOTHYECKMI IUKI KIETKU. XapakTepUCTHKa NepuonoB. Mwuros, ero
OHMOJIOrMYeCKOe 3HaYeHUuEe. AMUTO3.
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22.

23.

24.
25.

26.
217.

28.

29.

30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50.
51.

52.
53.

Meiio3. OcoOEHHOCTH MEPBOr0 M BTOPOTO JeIeHUs Meio3a. buono-ruyeckoe
3HayeHue. OTauyue Mero3a 0T MUTO3a.

PazmHOXeHHe, Kak OCHOBHOE CBOWMCTBO »KHMBOro. becnomoe u 1moioBoe
pa3mHoxkeHue. opMbl 0ecroaoro U MOoJ0BOTO pazMHOXKeHUs. OnpeneneHue,
CYIIIHOCTh, OMOJIOTHYECKOE 3HAUCHUE.

Onrorenes u ero nepuoanzanus. [Ipssmoe n HenpsiMOe pa3BUTHE.
Cnepmartorenes, (a3pl U IpeBpalieHue KJIETOK. buojorndeckoe 3HA4YCHUE
MOJIOBOTO Pa3MHOKEHUS.

OBorene3. OcoO0eHHOCTH (OPMHUPOBAHUS KEHCKUX raMeT.

[Ipouecc omnogorBopenusi. Ilaprenorenes. @opMbl U pacopOCTPAHEHHOCTh B
npupojie. [Tomosoit gumopdusm.

[TonsitTue 00 OCHOBHBIX 3Tamax 3MOpPUOHANBHOrO pa3BUTHS (ApoOiieHHE,
racTpyysiiiusi, — oOpa3oBaHME  TKaHEed W OpraHoB).  MexaHU3MBI
LIUTOOPraHOI'€HE3a Y YEIOBEKA.

[TocTamOproHanbHOE pa3BuTHE. BHabl NEHCTBUSA alKOrojii M HUKOTHHA Ha
OpPTraHU3M YEJIOBEKa.

Crapoctb u crapenne. CMepTh Kak OHOJIOTHYECKOE SBJICHHUE.

OO11ee MOHATHE O TOMEOCTA3E.

Perenepanus kak nposiBIEHHE CTPYKTYPHOIO TOMEOCTA3a.

TpaHcmianTalust OPraHOB U TKAHEHW y YEJIOBEKA.

®opMbl B3aMMOCBS3E€H MEXy opraHu3Mamu B npupoje. CumOuos, neneHue
Ha rpynnbl. [lapazutusm, kak Ouonorudeckuit penomen. [lpumepsr.
OCHOBHBIE MOHATUS Tapa3suToiaoruu. Cucrema napasut — XO35IMH. Y YEHHUS O
TPaHCMUCCUBHBIX 3a00eBaHusX. [Iprumepsl.

CylHOCTb XKU3HU. Y POBHU OpraHU3alN )KUBOW NPUPOIBI.

Metobpl HAy4YHOTO MO3HAHUS

Knerounas teopus

[Tnazmatuueckass memOpaHa. DHJoma3MaTudeckas ceth. Sapo. Komrmiekc
["0s1b12KM ¥ TU30COMBI

[uTtomnazma. MUTOXOHIpUH, TUIACTU/IBI, OPTAHOUIBI IBUKEHUS, BKIFOUECHUS
[IpokapuOThI U 3yKapHUOTHI

Bupycel

Heoprannueckue coequHeHust

YrneBoasl.

JIunuael.

benku, ux crpoeHue.

OyHKIMN OEJIKOB

Hyxknennosie kucinotel AT® u ipyrue opraHu4ecKue COeAUHEHUS KIETKH
®orocunte3. IIpeobpa3oBaHue HHEPruM CBETa B DHEPIHI0 XUMUYECKUX
CBsI3eN

ObecnieueHne KJIETOK DHEPrUei 3a CUET OKUCIICHHUS OPTraHUYECKUX BEIIECTB
0e3 yJacTHsl KHCJIOpOoaa

buonorndeckoe OKUCICHUE TTPU YYACTHU KUCIOPOIa

['enernueckas napopmarus. Y noenne [JHK

Oo6pazoBanue nnpopmannonnon PHK no marpuiie JIHK. ['eneTnueckuit kox
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54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.
88.

89.
90.

buocunTes 6eiaxoB

Perynsiuust TpaHCKpUIIIUK U TPAHCIIALIUU

Jlenenue kjaeTku. Murto3

becnionoe 1 nonoBoe pa3MHOKEHHE

Meiios

3apoAbIIeBOE U MOCTAIMOPHOHAIIBHOE Pa3BUTHUE OPraHU3MOB
Momnorubpunnoe ckpeniuBanue. [lepBolil 1 BTOpoii 3akoHbl MeHiens
JuruOpuaHoe ckpemuBanue. TpeTtuil 3akoH Menens

MoaudukannoHHass ”3AMEHYUBOCTb.

MyTanoHHas U3MEHUYUBOCTD

HacnencrBeHHass U3MEHUUBOCTh YEJIOBEKA

Jledyenre u mpeayNpexACHUE HEKOTOPHIX HACIEACTBEHHBIX OOJIe3HEH
YeJIoBeEKa

OpnomaniHMBaHUE KaK HayaJdbHBIN ATl CEJIEKIINU

MeToabl COBpEMEHHOM CEJEKIUH PACTEHUN

MeToabl COBPEMEHHOM CEJIEKIIUH )KUBOTHBIX.

Bo3HUKHOBEHME M PAa3BUTHE IBOJIOLNUOHHBIX MPEJICTABICHUI

Yapn3 [lapBuH 1 €ro Teopust MPOUCXOKICHUS BUOB

Jloka3aTenbCTBa ABOJIFOIUN

Bun. Kpurepun Buna.

[Tonmynsauus

EctecTBeHHbII 0TOOp — HanpaBisoomuil  ¢aktop s3Bomonuun  Dopmbl
€CTECTBEHHOT'O 0TOOPA B MOIMYJISIIUSIX

[Tpucnoco6IeHHOCTh — pe3yabTaT IeUCTBUS (PAaKTOPOB IBOJIOLUU
BunoobpazoBanue

OCHOBHBIE HaINpPaBJICHUS YBOIIOLMOHHOTO Mpoliecca

Pa3BuTHe npeacTaBieHrii O BO3BHUKHOBEHUH KU3HU Ha 3eMII€.

bawxaitmye «poJICTBEHHUKWY» YEJI0BEKA CPEIN )KUBOTHBIX

OcCHOBHBI€ ATaIlbl BOJIIOLMU TPUMATOB.

CooOmecTBa. DKOCUCTEMBI

[IOoTOK 3HEpPruu U Lenu MUTAHUS

ATpOIIEHO3bI

CocraB u ¢pyHKIMU 6Mocheph

['moGanbHbIE 3KOJIOTMYECKUE TIPOOIEMbI

[Ipocterimue. JlatuHckue Ha3BaHus Kraccudukamusi, naTe pycckue u
JATUHCKUE Ha3BaHUA. XapaKTEpHbIE YEPTbl OpPraHU3ALMU. 3JHAYEHUE IS
MEIULINHBI.

Pa3zmuoxkenue y npocreimunx. Konbroranus u KOmymasiuus.

Kiace CnopoBuUKH. MausipuitHbii TJIa3MOIU H.
Cucremaruka, MOphOIOTUs, IIMKI Pa3BUTHUS, BUAOBBIC pa3nuuusg. boprba ¢
Massipuei. 3aaun NPOTHBOMAIISIPUMHON CITY»KObI HA COBPEMEHHOM JTarie.
['enorumn kak uenoe. fAaepHas u HUTOIIa3MaTHYECKAsT HACIEACTBEHHOCTb.
['enoTtumn, renom, ¢enotur. DakTopbl, ONpeAEAIONINe pa3BUTHE (PEHOTHUIIA.
B3anmopneiictBue amiened B AETEPMUHALMM IPU3HAKOB: JOMUHUPOBAHHUE,
IIPOMEKYTOUHOE ITPOSIBIICHHUE, KOTOMUHUPOBAHUE.
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91.

92.

93.

94.

95.

96.

97.

98.

99.

100.
101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

[lepBpii u BTOpOW 3akOoHBl Menaens. ['uWmore3a 4YUCTOTBI Tramer.
Meunpenupytome  Opu3HakKd  4enoBeka.  [Ipumepbl.  AyTOCOMHO-
JTOMHUHAHTHBIA U @y TOCOMHO-PELIECCUBHBIN TUIIBI HACIIEIOBAHHUS.

Tperuit 3akoH Mengena. lluTonornyeckue OCHOBBI YHUBEPCAJIbHOCTHU
3aKkOHOB MeHnens. MeHnenupyomye npu3Haky 4eI0BEKa.

AnnenpHble T'EHBI. Onpenenenue. ®opmsbl B3aUMOJEHCTBHUS.
MHoxkecTBeHHbIN amutenns3M. [Ipumeprsl. Mexannu3m BOZHUKHOBEHUSI.
HacnenoBanune rpynmsl KpoBu. HacnemoBanue pesyc-gaktopa. Pesyc-
KOH(DJUKT.

MHOXKECTBEHHbBIE QJUIETM M TMOJWI€HHOE HACJIENOBAaHUE Ha IpUMeEpe
4yenoBeka. B3anmoneicTBUE HEaUIENbHBIX TE€HOB: KOMIUIEMEHTApPHOCTD,
AIUCTA3, NOJIUMEPHS.

Heannenbabie reasl. @opMbl BX B3auMoaeucTBus. [Ipumepsl.

3akoH Moprana. XpoMocoMHas Teopusi HacineacTBeHHocTH. HacnenoBaHnue,
cueruieHHoe ¢ nosiom. IlonHoe m HenosHoe cuerieHue reHos. [lonsTue o
TEHETUYECKUX KAPTaX XPOMOCOM.

XpOMOCOMHBIM MEXaHU3M HacCJEAO0BaHUSA Moja. [{uTtoreneTnyeckue MeTobl
ONPENEIICHUS 0JIA.

OC0OEHHOCTH CTPOEHHUS XPOMOCOM. YPOBHU OpraHU3ALMH HACIEICTBEHHOIO
Marepuaia. ['eTepo- u 5yXpoMaTHH.

I'enetnueckuii koxx. CBOMCTBA T€HETHYECKOTO KOJIA.

HacnencTBeHHOCTh M U3MEHUUBOCTh — (hYHIAaMEHTAJIbHBIE CBOMCTBA JKUBOTO.
JlapBUHCKOE TOHUMAaHUE SIBJICHUM HACJIEACTBEHHOCTU U U3MEHUYMBOCTH.
MopaudukanonHas  U3MEHYUBOCTh. HopMa  peakiuu  TreHEeTUYecKH
JNETEPMUHHPOBAHHBIX MPU3HAKOB. DeHOKONUN.

AJnanTuBHBIN Xapaktep mMonaudukanuu. Poib HAclIeICTBEHHOCTH U CpPeIbl B
Pa3BUTHH, O0YUYE€HUU U BOCITUTAHUU YEJIOBEKA.

KoMOuHaTHBHAsI N3MEHYUBOCTh. 3HaUYE€HNE KOMOMHATHBHON M3MEHYMBOCTH B
obOecrieueHn TEHOTUIIMYECKOTo pazHoobOpasus mojaeit: CucteMbl Opakos.
Meauko-reHeTHYECKUEe aCTIEKThI CEMbH.

MyTarnmonHasi W3MEHYHMBOCTh, KiIacCU(pUKAIUS MyTalluid TIO0 YPOBHIO
VM3MEHEHUS NTOPAXEHHS HACJIEACTBEHHOI0 Marepuana. MyTalnuu B MOJIOBBIX U
COMAaTUYECKUX KIETKAX.

['eHHBICE MyTanuM, MOJEKYJISPHBIE MEXAaHU3Mbl BO3HHKHOBEHHUS, 4YacTOTa
MyTalMi B Npupoie. bruonornyeckne aHTUMyTallMOHHBIE MEXAHU3MBI.
['eHOMHBIE  MyTalMu:  MOJUIUIOWAMS,  TAUIOWAMUS,  TETEPOIIONIUSI.
MexaHn3Mbl UX BOBHUKHOBEHMUSI.

Metoapl UW3y4deHHs] HACIEICTBEHHOCTH 4YEJlOBEKa. | eHeallornyeckuil u
OJIM3HEIIOBBIA METO/IbI, UX 3HAUCHHE JIJIST MEAUITHBI.

HacnencrBennsie 0ojie3Hu 4enoBeka. [IpuHIMMBI  JleYeHUs, METObI
JTUArHOCTUKN W mpoduiakTuku. [lepcrnekTuBbl pa3BUTHS TEHETUKU H €€
YCIIEXH B 3TOM HAIPaBJICHUMU.

CrioHTaHHbIE W WHIYIMPOBAHHBIE MYTallMd, WX OHOJIOTHMYECKasi POJb.
daxropsl MmyTarere3a. Kimaccudukanus. [Ipumepsr. Onienka u npoduiakTrka
TEHETUYECKOT 0 JEUCTBUSI JIYYUCTON IHEPTUU.

58



111.

112.

113.

114..

115.

116.

117.

118.

119.
120.

121.
122.
123.

124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.

135.
136.
137.
138.
139.
140.
141.

[{uTOreHeTHYEeCKUii  METOJ  JHArHOCTUKM  XPOMOCOMHBIX  HApYLICHUU
yenoBeka. AMHHOLIEHTe3. KapuoTunm u uaumorpaMma XpOMOCOM YEJIOBEKa.
buoxumMuuecknit METO/I.

Kapuotun u unuorpamma uenoBeka. XapakTepUCTUKA KapUOTHUIIA YEIOBEKA B
HOpPME U MaTOJIOTHH.

. 3HaUueHUE TCHETUKHU I MeIuIUHLI. [luToreneTnueckuii, OHOXMMHICCKUMN,
NOMYJISIITUOHHO-CTATUCTUYECKUN  METOJIbl  U3YyYEHHUS  HACJIEICTBEHHOCTHU
YEJI0BEKA.

CrpyktypHble HapyuieHus (abeppanuu) xpomocoM. Kiaccudukaius B
3aBUCUMOCTH OT HM3MEHEHUS TEHETHYECKOrO0 Marepuasia. 3HA4YECHUE s
OHMOJIOTUN U MEIUIUHBI.

[Tonsitue BHIa, COBpEMEHHBbIE B3TJISAALI Ha BuI0oOpa3zoBanue. Kpurepuu
BU/IA.

[Tonynsinusa. Ee skonornyeckue M reHeTHYEeCKUe XapakKTepUCTUKU U POJb B
BUI000PO30BaHUH.

Jlemorpaduueckne mMOKa3aTelyd TOMyJISIMK YeJIOBEKa W BIMSHHE Ha HHUX
(haKTOpOB CpEIbI.

[Iporecchl MUKpPO- U MaKpOABOIIONMHU. OTIWYUS U JBUXKYIIHE CUIIBI 3THUX
IIPOLIECCOB.

12nemMeHTapHbIE 3BOJIIOLIMOHHBIE (DAKTOPBI U UX IEUCTBHE.

M3onsiiust reorpaduueckass U penpoayKTHUBHAs. 3HAYEHUE HU3OJSALMM Kak
BaXKHOTO (haKTOpa BUI00OPa30BaAHUS.

[TonysiiuoHHBIE BOJIHBI U Jipeid reHoB

MyTalmoHHbI# poliece, ero 3HaueHue Jisi BUA000pa3oBaHusl.
EctecTBeHHbIil 0TOOP, (OpMBI €CTECTBEHHOrO OTOOpa, €ro 3HAuYeHHEe s
BUI000pa3oBanus. JleiicTBue 0TOOpa B UETOBEUECKUX MOIMYIISITUSX.
buorenernueckuii 3akoH J. ['ekkens

OCHOBHBIE MOJI0KEHUS IBOTIOLMOHHOM Teopuu Y. JlapBuHa

[IepBas sBomouronHas reopus L. b. Jlamapka

JInHHEEBCKMIT IEpUO/] pa3BUTHUS OMOJIOTUN

CoBpeMeHHas cucTeMa OpraHn4ecKoro Mupa.

. [IpoucxosxieHue )KU3HA Ha 3eMIIe.

Bo3HuKkHOBEHHE 1 NCUE3HOBEHHE OMOJIOTMUECKUX CTPYKTYP B (pritorexnese.
3aKOHOMEPHOCTH MOP(OJIOTUYECKUX TPEOOPa30BAHUN OPraHOB.
AHTpornorene3. OCHOBHBIE 3TaIbI.

OCHOBHBIE 3aKOHBI SKOJIOTHH.

CoBpemennble  KoHIeniuu Ouochepsl. Yuenue B.M.Bepnaackoro o
ouocdepe.

Crpyktypa u ¢pyukuuu ouocdepst. [lonsitue o Hoocdepe.

[Tonsitue o Butachepe. Butacdepa u OuoreoreHos.

OmnpeneneHne HAyKH YKOJIOTHS. IKOJOTUYECKHUE (PAKTOPHI CPEIbI.

Okonorus yenoBeka. O01mas xapakTepucTHKa Cpeibl 0OUTaHUS JTIOICH.
DKOJIOTHYECKHE TUIIBI JItoAeH. MIX xapakTepucTuka.

BiusiHre counanbHO — HKOJIOTMYECKUX (PaKTOPOB HA 3JJ0POBBE YEIOBEKA.
[IyTr BO31EUCTBHS YEIOBEKA HA TPUPOLY. DKOJIOTHUECKUN KPU3HC.
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142. YMenue pemiats 3aJ1a4u 10 T€HETUKE U Mapa3uTOJIOTUH.

TecToBbIe 3a1aHUA

B 3axanusx ¢ 1 mo 15 Bp10epure 0MH NPAaBWIbHBIA OTBET
1. XUMNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET
MOJIEKVIJIA
1) ne30KCUPUOOHYKICHHOBOM KHCIOTHI
2) puOOHYKJIEHHOBOHN KUCIIOTHI
3) nmunuaa
4) monucaxapuaa

2. YJAJIEHUE JTMMEPOB TUMIMHA B MOJIEKVIJIE IHK
IMTPONCXOINUT B ITPOLECCE

1) TpaHCBepcun

2) pemapaiuu

3) perukanuu

4) Tpanchopmarmu

3. I OBPA3ZOBAHUA JIMITMAHOI'O BUCJIOA BAXKHBI
B3AVIMOJIECTBUSA MEXY MOJIEKYJIAMU JIUTTUIOB:
1) BOIOPOAHBIC K HOHHBIC

2) MOHHBIC ¥ KOBAJICHTHBIC

3) KOBaJICHTHBIC U THAPOPOOHBIC

4) ToNBKO THAPOPOOHBIC

4. YIAJIEHUE JUMEPOB TUMMHA B MOJIEKVYJIE JJHK
ITPONUCXOJINT B ITPOLECCE

1) pemapanuu

2) Tpancopmanuu

3) TpaHCBepcHH

4) perutMKaIu

5. JUIS1 KIIETOK PACTEHUU HE XAPAKTEPEH CUHTE3
1) aMUHOKHUCIIOT

2) HYKIICOTHIOB

3) riukorena

4) pochonunuaos

6. B ITPO®A3E MUTO3A JJIMHA XPOMOCOMBI
YMEHBIIHAETCSA 3A CUET 1) Tpanckpumiiuu

2) penyIInKaium

3) AeHarypanuu
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4) crimpanu3anun

7. BJIATOJIAPA KOHBIOTI'ALIM 1 KPOCCHUHI'OBEPY ITPOUCXOUT

1) yBeauUeHUe Yncaa XpOMOCOM BIIBOC

2) oOMeH  reHeTHYecKoW  uHpOpMalMeld  MeXIy  T'OMOJOTHYHBIMU
XPOMOCOMaMH

3) yMEHBIIIEHUE YHCIa XPOMOCOM BABOE 4) yBEIMUEHUE YKCIa TaMET

8. TIOJIMITEIITUIHBIE HEIIN CUHTE3MPYIOTCA HA PUBOCOMAX,

HAXOAINXCA:

1) B 1uTO30J1€ ¥ MOAMMDHUIIUPYIOTCS TAKIKE B IIUTO30JIC

2) B LIATO30JI€, 3aTeM MOJIU(PHUIIUPYIOTCS B anmapare [ oibmku

3) Ha MeMOpaHe PHIOIIA3MATHYECKOT0 PETUKYIYMa, 3aTeM MOAU(PHUIIUPYIOTCS
B anmapare ['onbpku

4) B 1iuTO30J1€, 3aTEM MOIUPHUIIUPYIOTCS B JTFOMEHE JIN30COMBI

9. MIHTPOHBI BCTPEHAIOTCSA B T’EHAX
1) TOJBKO 3yKapuoT apxebaKTepHii

2) 3yKapHoT U dyOaKTepuil

3) sybakTepuii u apxebakTepuii

4) apxeOaKTepHii U 3YKapUOT

10. BCE PEAKIIM CUHTE3A OPI’TAHUYECKHNX BEIIECTB B KJIETKE
[MTPOUCXOOAT

1) obpazoBanuem monekyn ATO

2) ¢ 0CBOOOXKICHUEM SHEPTUH

3) paciierieHIeM BEIECTB

4) UCTOJIB30BAHNUEM SHEPTUH

11. 3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOU KUCJIOTHI B
COEJJUHEHHNU C

BEJIKAMUM COCTOUT

1) METOXOHAPUS

2) XxpomMocoma

3) ren

4) xnoporuiact

12. JOYEPHUE XPOMATU/IbI CTAHOBATCHA
CAMOCTOATEJIbBHbIMUA

XPOMOCOMAMU ITOCIJIE

1) capuBaHUsi TOMOJIOTHYHBIX XPOMATHU]

2) oOMeHa yJacTKaMH MEXK]Ty TOMOJIOTHYHBIMHA XPOMOCOMaMHU
3) pa3zencHus COSMUHSIIONICH UX IICHTPOMEPHI
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4) BBICTpPaMBaHHS XPOMOCOM B 3KBATOPUAIBHOMN IUIOCKOCTH KIIETKH
13. TEHETUYECKUH KOJ] — ATO:

1) HaOOp KIETOYHBIX TCHOB

2) HyKJICOTHIHAS MOCIEI0BATEILHOCTh TCHA

3) reHeTHYECKAs IKCIIPECCHUS

4) crcreMa 3aluCcy FreHeTHYECKOH HH(POpMaIun

14. B KAKNX N3 ITEPEUNCJIEHHBIX OPT"AHEJIJTI CAMA S BEICOKA I
KOHILIEHTPALUS Ca?*

1) sope

2) MUTOXOHJIPHSIX

3) uuromiasme

4) ammapare ['ombmxu

15. KAKWE U3 IIEPEYNCJIEHHBIX HUXE CTPYKTVYP KJIIETKH HE
NMEIOT

MEMBPAHBI

1) TU30COMBI

2) XJ0POILTACTHI

3) AOPBIIIKH

4) ammmapat I"obmKu

DTaJIOHBI OTBETOB

Ne 3ananus 1{213|4(5|6[7|8|9(10 |11 1213|1415

OTBET 1(2(4|1(3(4|2(3|1| 4|2 |3]|14]|2]3

B 3amanusx 16-25 Bpi0epuTe HECKOJIBKO NPABUJIBHBIX OTBETOB WIH
YCTAHOBHMTE COOTBETCTBHE HJIM MOCIECA0BATEIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE

[TOCJIEJIOBATEJILHOCTB 3TAIIOB BO3/IEMCTBIU S YEJIOBEKA HA

BUOC®EPY:

1) ycuieHne BIUSHUS Ha NPUPOAY C KOPECHHBIM NpeoOpa3oBaHUEM YaCTH
IKOCUCTEM;

2) U3MEHEHHE SKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TPaB MyTEM
WX BBIKUTAHUA U T. IL.;

3) rnobankHOE W3MEHEHHE BCEX JKOJOTHMYECKUX KOMIIOHCHTOB B IIE€JIOM B
CBSI3M C HEOTPAHMUECHHON MHTEHCU(UKAITUEH X03sICTBA;
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4) CBEepXMHTCHCUBHAsE 0XxoTa 0€3 pe3KOro M3MEHCHHUs 3KOCHCTEM B IEPUO/T
CTaHOBJICHUS YEJIOBEUECTBA;

5) Bo3zelicTBUE IIOJeH Ha Ouocepy JHIIb KaK OOBIYHBIX OHMOJIOTUYECKHX
BU/JIOB.

17. BBIBEPUTE TTPOLECCHI, ITPOTEKAIOIIUE B [TPOD®A3E ITEPBOI'O
AEJIEHWSI

MEHNO3A

1) 0OMeH y4acTKaMu XPOMOCOM

2) Habop xpomocom u 4ucio mojiekys JJHK B kinetke — 4ndc

3) neneHue IICHTPOMEDP XPOMOCOM

4) hopmupoBaHUE BepeTeHA JICTICHHS

5) BBICTpauBaHUE XPOMOCOM IT0 3KBATOPY KIICTKH

18. KAKHME ITPOLECCHI ITPOUCXOIST B KJIIETKE B ITEPUO/]
NUHTEP®A3BI?

1) criupanm3amnus XpoMOCOM

2) penymukanus mojekyn JJHK

3) pacTBOpeHHME SIACPHOIN 000TOUKH

4) cunre3 OEJIKOB B IUTOIIIIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJIA B BUOCO®EPE MOI'YT
OCYHIECTBJIATHCA CIEAYIOUIUM ITYTEM:

1)  yIJIeKHUCIbIH ra3 BeieseTcs B atMocdepy B mporecce GOoTOCHHTE3a B
JTHEBHOE BpEeMsI, a B HOUHOE BPEMSI €T0 YacTh IMOTJIONIACTCS PACTCHUSIMH U3
Cpelibl;

2)  yIJIEKHCIIBIN Ta3 MOMIoIIaeTCs U3 aTMocdepsl B mporecce (OTOCHHTE3a
B THEBHOE BpPEMs, a B HOUHOE BPEMS €TI0 YaCTh BBIJICISACTCS PACTCHUSIMU B
cpeny; 3) yriekucibiii ra3z atMmocepbl MOTIOMIaeTcs B mpolecce PoToCUHTE3A
¢ oOpa3oBaHWEM OPTaHUYECKHUX BEIIECTB, a C THOEIbIO0 PACTCHUI M )KUBOTHBIX
MIPOUCXOIUT OKUCIICHNE OPTaHUYECKUX BEIIECTB C BBIICTICHUEM YTIEKUCIOTO
rasa;

4)  yrJIeKucIbId Ta3 aTMochepsl MoromaeTcs B mpoiecce POToCHHTE3a, a
IpU JbIXaHUH BBIIENAETCS B aTMOchepy;
5)  yIJIeKucIbIid Ta3 aTMocdephl MoriomaeTcs B mporecce GOToCHHTE3a, a

IIpH CKUT'aHUW OPraHUYCCKUX BCUICCTB BBIACIISACTCS B aTMOC(l)pr.

20. YKAXUTE ITIOCJIEAOBATEJIBHOCTb ®A3 OIIJIOAOTBOPEHNM .
1) causgHUEe raMeT, WM CUHIaMui

2) QUCTAaHTHOE B3aUMOJIEHCTBUE U COMIKEHUE TaMET

3) KOHTAKTHOE B3aMMOJIEICTBUE raMeT U aKTUBALUS SIAIIEKIIETKU
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21. YCTAHOBUTE [TOCJIIEJOBATEJIbBHOCTD CTAJIN
NHIAMBUAYAJIbBHOI'O PA3BUTHUA YEJIOBEKA, HAYMHAA OT
3UT'OTHI.

1) hopMupoOBaHHUE YETHIPEXKAMEPHOTO CeP/Ila
2) obOpa3zoBaHue 0JIACTOMEPOB

3) dbopmupoBaHUe HEPBHOM CUCTEMBI

4) hopmMHupoBaHUE ME30ICPMBI

5) oOpa3zoBaHue JBYXCIIOWHOTO 3apO IbIIa

22. BBIBEPUTE TP ®YHKIINU [TJIASMATUYECKOI MEMBEPAHBI
1) obecniedunBaeT MOCTYIUICHUE B KJIETKY HOHOB M MEJIKUX MOJICKYJT

2) obecrieunBacT MepeIBUKEHUE BEIIECCTB B KICTKE

3) OTrpaHMYMBACT MUTOILIA3MY OT OKPYIKAIOIICH CPe/IbI
4) y4acTBYeT B IOTJIONICHUN BEIIECTB KJICTKOM

5) mpuaaer KIeTKe KeCTKyIo hopmy

6) cimyxut Marpuiei s cuateza uPHK

23. BBIBEPUTE JIBA TTPM3HAKA HE ITOAXOAAIIWE JJIA OITMCAHUA
TPAHCKPUIILNN YV DYKAPUOT

1) oOpa3oBaHUE MOIHHYKICOTHTHON IICTIH

2) COCMUHSIFOTCSL HYKJICOTU/IBI, COJICPIKAIINE IE30KCHPHO03Y

3) marpuiieii ciryxut monekyina JTHK

4) IpOKCXOIHUT B SIpPE

5) ynBoenue mojekyibl JJHK

24. YCTAHOBUTE ITOCJIIEHOBATEJIBHOCTH ITPOILIECCOB
OMBPUOHAIJIBHOI'O PA3BUTHU A ITO3BOHOYHBIX ) XKMUBOTHBIX:
1) 3aksa/ika 3a4aTOYHbBIX OPTaHOB 3apPOIbIIIa

2) HampaBJIeHHBIC TIEpEMEIEHHsSI KIIETOK U uX auddepeHnupoBka
3) pa3BuUTHE HEPBHOW TUTACTHHKH

4) cnusiHUE SHIEKICTKH U CIIEpMAaTO301/Ia U 00pa30BaHUE 3UTOTHI
5) dbopmupoBaHre MHOTOKJIETOYHOTO OJHOCIOMHOTO 3apO/IbIIa

25. VIOPAIOYUTE HCKOIAEMBIE ®OPMbI YEJIOBEKA TIO
BPEMEHN CVYIIECTBOBAHHMA, HAYMHAA C CAMOUM JIPEBHEU
®OPMBI:

1) YenoBek ymenbIii

2) KpoMaHBOHIIBI

3) Heanpepranbibl

4) YenoBeK IPSIMOXOISAIIHIA
5) ABcTpamonurex
OTa0HbBI OTBETOB
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Ne
3aIaHus]

16 170 18 | 19 | 20 21 22 | 23| 24 25

oreer | 5,4,2,1,3| 1,4 2,4,5 3,4,5(2,3,1| 2,5,4,3,1| 1,3,4 2,5[4,5,2,3,1|5,1,4,3,2

B 3amanusx 26-30 pemure 3aauu:

3aganue 26. 3amaya Ne 1. Ompenenurte, Kakas OKpacka I[BETKOB OyIeT y
pacTeHMil ropoxa, TMOJYYEHHBIX OT CaMOONBUICHUS TOMO3UTOTHBIX
POAUTENBCKUX (POPM C KpacHBIMU U C OCJNBIMHM IIBETKAMHU, a TaKXe OT HX
CKpeIMBaHus Mexay co00ii.0

Pemenue. O6e poauTenbckue QGOPMBI TOMO3ZHTOTHBI, IOATOMY 3aIUCh
CKpeIMBaHUHN OYyJIET CIIETyIOIICH:

OT CaMOOTBLJICHUS:

1) P: AA X AA;

2) P: aa X aa; — OT MEpPEKPECTHOTrO

onbuieHus: P: AA X aa.

['omo3urotrHsie (PopMbl JAIOT €IUHCTBEHHBIA TUIl TaMET, U MOATOMY MPU HUX
CIUSTHAU OyAET MOJIydeH €AMHCTBEHHBIN Tun motoMkoB: 1) F1 Bce AA; 2) F1
Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHO1BETKOBBIE TOMO3UTOTHBIE PACTEHHUS JAIOT TOJBKO (POPMBI C
KpacHbIMU IIBEeTKaMu. 2. Bce MOTOMKHM pacTeHuil ¢ OeNbIMU IBETKAMH OYIyT
OemonBeTKOBBIMU (OHM Bcerma romMo3urotHel). 3. Bcee pacrtenust ot
CKpEIIMBAHUS KPACHOIBETKOBBIX TOMO3HMTOTHBIX C OEJIOIBETKOBBIMU OYIyT

KPaCHOIIBETKOBBIMU (JOMUHAHTHBIA (PEHOTUIT), HO TETEPO3UTOTHBIMHU TIO
TE€HOTHUILY.

3amanune 27. 3amaua No 2. Ha peGenka ¢ | rpynmoii kpoBu B pojjiome
IIPETEHAYIOT JBE POJUTEIBCKHAE MAPHI:

- 1 mapa: mare ¢ I, orem c IV

Ipynmnod Kposu; — 2 mapa: matb co II,

oren ¢ Il rpynmoit kposu.

Kaxkoii mape nmpuHajiexuT peoeHOK?

Pemenue. Pebenok c¢ I rp. kpoBu mno renotuny — I°I°. Takoe coueranue
ajyieneil BO3MOXKHO TOJIBKO B Cllydae, €CJIM T'aMeTbl M OTIa, U MaTtepu OyayT
comepxkath amienu [°. CremoBarenbHO, 3Ta KOMOWHAIMST TE€HOB MoOrJja
OCYIIECTBUTHCS TOJNBKO MPHU 3a4aTUU peOeHKa B ciyuyae BTOPOM Maphl, KOT/Aa
MaTh U OTEL] F€TEPO3UTOTHI. 3aIIUIIEM CXEMY CKPEUIUBAHNUA:
PTAI°xIBI°; G: 05 A+ 0,5I° G: 0,51 B + 0,5I°; => FI: 0,25 I°I°.
OdeBuaHO, YTO MEpBas CyNpykKeckas napa MpeTeH0BaTh Ha 3TOro peOeHKa He
MOJXET, T. K. y Hee MOT'YT ObITh J1eTH ToJibKo co I u Il rpynnamu kpoBu:
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P: I°I° x T A I B; F1: 50% IA I° u 50%IB I° (y nereii II u III rp. xpoBu
COOTB.).
OtBet. PeOeHOK MpUHAJICKUT BTOPOM Mape CyNpyToB.

3aganue 28. 3amaua Ne 3. Onpeaenute cpeaHuil pa3Mep JUCTOYKOB Y 0€I0ro
KJIEBEpa, TOJYYEHHOTO OT CKpEIIMBAaHUSI TETOPO3UTOTHBIX PACTCHUH C
nuctouykamMu 10 1 7 MM COOTBETCTBEHHO.

Pemenue. OnpeaensieM TeHOTHUIIbI 1 3alUChIBAEM CKPEIIMBAHUE:

P: V ba v x V by v; onpenensem rametrsl: G: 0,5V ba + 0,5v; G: 0,5V by +
0,5v; momyyaem motomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v;
0,25vv.

Otger. [lomydeno 4 tumna (HEHOTUTIOB U TEHOTUIIOB B PaBHBIX COOTHOIIICHHUSIX.
N3 HuX misg mepBoro OyAeT XapaKTepHa CBEPXIOMHHAHTHOCTH (CpeaHuid
pa3Mmep JIUCTOYKOB 18 MM).

3aganue 29. 3agaua Ne 4. [IlpoanHanusupyiite XapakTep Mepenadu
pPELECCUBHOTO, YAaCTUYHO CLEIUIEGHHOTO C  IIOJIOM, HACIJIEICTBEHHOIO
3a00JIeBaHUSl OT MAaTE€PU K MOTOMKAM.

Pemenne. P:X aX a X AY A 6onmpHa F1: X AX a XaY AF2:X AX a; X aX
a;

X AY A ; X aY A 0OoJipHa

Otger. boisie3Hpb nepenaercss OT MaTEPH Yepe3 AETEH U MPOSBISAETCA TOJIBKO Y
BHYUYEK.

3ananue 30. M3 snemeHTOB cooOuiecTBa (MOJIEBKA, 3€pHO 3JIaKOB, (hUIIUH,
XOpEK) COCTAaBbTE MUIIEBYIO II€Mb U HAa OCHOBAHWUHU IpaBUiIa SKOJOTUYECKOU
nupamMubl OMpeAesnuTe, CKOJIbKO HYXHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIMH
¢unuH maccoit 2,5 kr. OTBeT:

3epHO 371aKOB MEI1b-oneBKa Xopek Ounua
2500 xr 250 xr 25 kr 2,5 kr

B wutoroBoil paboTe mnpencTaBlieHbl 3aJlaHUs, OTHOCSIIMECS K TpeM
YPOBHSIM CIIOKHOCTH: “HU3KMI, “‘CpemHMI”’, “BBICOKHN . B 3aBUCMMOCTH OT
TUMA U TPYAHOCTH 3aJlaHUSI €T0 BBIMOJHEHUE OIICHUBACTCS Pa3HBIM YHUCIIOM
O0ayuioB. BhIMONIHEHWE KaXAOro 3aJaHusl “HU3KOT0” YPOBHS CJIOXKHOCTH
orleHuBaeTcss 1 Oammom. 3a BBIMOJHEHHE 3aJaHUN  “‘CpEHEr0” YpPOBHS
CIO)KHOCTH B 3aBHUCUMOCTM OT TMOJHOTBl W TPaBWIBHOCTH OTBETA
MPUCBaUBAETCS J10 2 OaIIOB.

K 3amanuto “BbICOKOTO” YpOBHSA CIIOKHOCTH OTHOCUTCS PEIICHUE
CUTYyallMOHHBIX 33Ja4. 3a BBINOJHEHHE 3aJaHUW “BBICOKOTO” YpOBHS B
3aBUCHUMOCTH OT TOJIHOTHI U MPABUIBHOCTHM OTBETa MPUCBAMBACTCS A0 3-X
OaIoB.
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3agaHus “HU3KOr0o” M ‘“‘CpeHEro” YpPOBHEW CIO0XHOCTH IPOBEPSIOTCA
aBToMatnuecku. OTBEThl Ha 3aJaHUsl ‘“‘BBICOKOrO” YPOBHS MPOBEPSAIOTCS B

PYYHOM pEKUME.

Pacripenenenne 3amaHuii 10 YPOBHSIM CJIOKHOCTM MPEACTABICHO B

clenyromei Tabmiie:

YpoBeHb bann IIpouentnoe | Tum Bommpocos

CIIO)KHOCTH CoJIep)KaHue

3aJaHUsA 3aaHul

Huskuit 1 50% - 3amaHUs ¢ BBIOOPOM  OJHOTO
NPaBHJILHOTO OTBETA

Cpenunii 2 33% - MHOKECTBEHHBIN BHIOOD;
- BOMNPOCHI HA YHOPSAAOYMBAHHUC
170031 YCTaHOBJICHHE IPaBIIILHOM
IIOCJICIOBATEIIbHOCTH

Bricokwuii 3 17 % - 3ajaud,  OpeLyCMAaTPHBAIOIIHME
pa3BepHYTHIA OTBET

Kpurepuu onieHrBaHusI UTOTOBOM MUCEMEHHON paOOTHI:

Ouenka [IporieHT BBIMOTHEHUS
“OTINYHO” 85-100%
“xopoio” 70-84%

“yIOBIETBOPUTEIBHO 50-69%
“HeyIOBIETBOPUTEILHO menee 49%
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4. KpuTepuu OleHKH O0TBETA CTY€HTA HA IK3aMeHe
XapakTepucTHKA OTBeTa

JlaH TONHBIN, Pa3BEPHYTHIM OTBET HAa MOCTABJICHHBIN BOIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUMU, JJOKA3aTEIBLHO PACKPBITHI OCHOBHBIE
IIOJIOKEHHSI BOIIPOCOB; B OTBETE MPOCIEKUBACTCSA YETKasA CTPYKTYpa,
JIOTAYECKas IIOCJIE0BATEIBHOCTD, OTpakarouas CYIIIHOCTb
PACKpBIBAEMBIX MOHITUH, TEOPUH, SABJICHUM. 3HAHUE IEMOHCTPUPYETCS
Ha (oHE T[OHUMAHUA €ro B CUCTEME JaHHOM HayKu H
MEXIMCIUIUIMHAPHBIX CBs3ei. OTBET U3JI0KEH JINTEPATYPHBIM S3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM MpPOGeCcCUOHANBHOW TEPMHUHOJIOTHH.
MoryT ObITb [ONYIIEHBl HEAOYEThl B OMNPEIEICHUU MOHITHH,
UCIIPABIICHHBIE CTYJIEHTOM CaMOCTOATENIBHO B MPOLIECCE OTBETA.
JlaH MOJHBIN, pa3BEpHYTHI OTBET HA MOCTABJIEHHBIN BOIMPOC, MTOKA3aHO
YMEHHE BBIJCIUTh CYIIECTBEHHBIE W HECYIIECTBEHHbBIE IPU3HAKH,
IPUYUHHO-CJIEICTBEHHbIE  CBsI3U. (OTBET YETKO CTPYKTYpUPOBaH,
JIOTUYEH, W3JIOKEH JUTEPaTypHbIM S3BIKOM C  HCIOJIb30BAHUEM
COBPEMCHHOM MPOPECCHOHAIBHOM  TEPMUHOJOTHH. MOryr OBITh
JOMyIIeHbl  2-3  HETOYHOCTHM WJIM  HE3HAYUTENbHbIE  OIIMOKH,
VICITPABJICHHBIE CTYJCHTOM C IIOMOLIBIO MPETOIaBaTENS.
JlaH HEZOCTAaTOYHO MOJHBIA M HENOCTATOYHO Pa3BEPHYTHIM OTBET.
Jlornka ¥ T1OCHEAOBATEIBHOCTh M3JI0KEHUS HMMEIOT HapyLICHUS.
JonmyuieHsl OmKUOKK B PAaCKPBITUM MOHSATUH, YIOTPEOJICHUN TEPMUHOB.
CrygaeHT He cmocoOEH CaMOCTOSITENbHO BBIJEIUTh CYUIECTBEHHBIE H
HECYIIECTBEHHbBIE MPU3HAKU U IPUUMHHO-CIIEICTBEHHBIE CBS3U. B oTBETE
OTCYTCTBYIOT BBIBOJIbI. YMEHHE pACKPBITh 3HAU€HHE OOOOIEHHBIX
3HaHUM He TnokazaHo. PeueBoe odopmieHue TpeOyeT MOMPaBOK,
KOPPEKLIHH.
OTtBeT mpeacTaBisieT coO0M pa3pO3HEHHbIE 3HAHUS C CYLIECTBEHHBIMU
omuOkamMu 10  Bompocy.  [IpucyTcTByloT  ¢parMeHTapHOCTb,
HEJIOTMYHOCTh U3J0KeHHA. CTyeHT HE OCO3HAET CBSA3b 00CYKIaeMOro
BOMpOCa C APYTMMU OOBEKTaMH NUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKPETH3alMs M JOKa3aTEIbHOCTh U3JIOkKeHusA. Peubp HerpamortHas,
npodeccruoHanbHas TEPMUHOJIOTHS HE UCHOJIb3yeTcs. JJonoJHUTEIbHbIE
Y YTOYHSIOIIAE BOMIPOCHI MPENOAABATEN HE INMPUBOIAT K KOPPEKIIMHU
OTBETA CTYIECHTA.
VI
OTBeT Ha BONIPOC MOJHOCTHIO OTCYTCTBYET
W
Otka3 oT oTBETa

Ouenka
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