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1. TIacmopT KOMILIEKTA KOHTPOJIbHO-0I[eHOYHBIX CPEICTB
KonTtpoawsno-onieHounsle cpeactBa (KOC) npeaHazHaueHsbI Il KOHTPOJIA U
OIICHKH 00pa30BaTENIbHBIX JOCTIKEHUN O0YYarOIIMXCS, OCBOMBIIUX IMPOTPAMMY
yueoHou nuctumuinael OYII. 07 buonorus
KOC BkIOYaOT KOHTPOJBHBIE MAaTE€pUANbl JJIsi MPOBEIACHUS TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTanuu B opMe KOJUIOKBHYyMa, 9K3aMEHa.

Pezynomamot oceoenus yuedHoil Oucyuniunsl, nodaexcauwjue nposepke

Pe3ynomamut 00yuenusn Tun 3a0anusn
(0oO6vexmul oyenusanus)

JIMYHOCTHBIX: DPpoumanvHulli ONPoc

c(hOPMHUPOBAHHOCTH YyBCTBA TOPJIOCTH U YBAKECHUS K HCTOPUU U | HMHOUBUOYATbHbIL
JOCTH)KEHUSIM OTEYECTBEHHOW OMOJIOTMYECKO HayKH; MPEJICTaBICHUS | 0npoc
0 LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MUDA; Tecmuposanue

IIOHMMAaHHUE B3aUMOCBSI3U U B3aMMO3aBHCHUMOCTH €CTE€CTBEHHBIX | [Ipakxmuueckue
HayK, WX BIMSHMS Ha OKpPYXalOUIyl0 Cpely, SKOHOMHYECKYIO, | pabomul
TEXHOJIOTUYECKYI0, COLMAJIBbHYIO M 3THYECKYIO CQepbl NesTeIbHOCTH
YEJI0BEKa;

CIIOCOOHOCTh ~ MCIIOJIb30BaThb  3HAHHA O  COBPEMEHHOH
€CTECTBEHHO-HAyYHOW KapTHHE MHpa B  00pa3oBaTelbHOM U
npodeCCHOHATIBHON AEATEIbHOCTH; BO3MOXKHOCTH HH()OpMaIMOHHON
cpempl 1y oOecreueHus MPOTyKTHBHOTO CaMOOOpa30BaHNUS;

BJIaJIeHHE KYyJbTYPOH MBILIUIEHHS, CIIOCOOHOCTh K 000OLIEHHUIO,
aHaM3y, BOCIPHUATHIO MH(POPMAIMK B OOJIACTH €CTECTBEHHBIX HAYK,
IIOCTAaHOBKE LeIM U  BbIOOpY MmyTed ee  JOCTHXKEHUS B
npodeccuoHanbHOM chepe;

CIOCOOHOCTh ~ PYKOBOJICTBOBATBCS B CBOEH JI€ATENIbHOCTH
COBPEMEHHbIMM  MpPHUHLIMIIAMU  TOJEPAaHTHOCTH,  Juajora U
COTPYAHHUYECTBA; TOTOBHOCTh K B3aUMOJEHUCTBUIO C KOJUIeraMu, pabore
B KOJJIEKTHBE;

TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJABI 3alllUThl OT
BO3MOJKHBIX ITOCJIEJICTBUI aBapuil, KaTacTpod, CTUXUHHBIX O€CTBUII;

o0sajjaHie HaBbIKaMM 0€301acHOM paboThl BO BpeMsl IPOEKTHO-
HCCIIEIOBATENIbCKOM M AKCIIEPUMEHTAJIbHOW  AESITeNbHOCTH, TpU
UCIIOJIb30BaHUU J1JAOOPAaTOPHOr0 000PYIOBAHUS;

CIIOCOOHOCTH MCNOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B
NPaKTUYECKOHN JESITeIbHOCTU U MOBCETHEBHON XKHU3HH IS COONIOICHUS
Mep Npo(UIAKTUKU OTPABJICHMUM, BUPYCHBIX M APYTUX 3a00JI€BaHM,
CTPECCOB, BPEIHBIX MPUBBIUEK (KYpEHHUs, ANKOr0JIM3Ma, HAPKOMAHUM);
MIpaBWJI OBE/ICHUS B IPUPOJIHOM cpejie;

TOTOBHOCTh K OKa3aHUIO IEpBOM IOMOLIM IpU TpaBMaXx,
INPOCTYJIHBIX W JpYrux 3a00JIeBaHUAX, OTPABJICHUSX MUIIEBBIMU

MPOYKTAMH;
MeTanpeIMeTHbIX:
OCO3HaHUE coIMaJbHOM 3HAYUMOCTH cBocH
npoQeCcCuu/CrennanTbHOCTH, oOJaganue MOTHBAIHEN K

OCYIIECTBIIEHUIO TPO(HECCHOHATLHOM NeSTEIbHOCTH,
TTOBBIIICHUE WHTEUICKTYaIbHOTO YPOBHS B MPOIIECCE M3YyUCHHS
OMOJIOTUYECKHUX  SIBIICHWI; BBIJAIONINXCA JOCTHXKEHU OuoJIoTHu,




BOIIEANIMX B  OOIICUENIOBEYECKYIO0  KYJIbTYpY;  CIOXKHBIX U
IIPOTUBOPEYMBBIX ITyTEH Pa3BUTHS COBPEMEHHBIX HAYyYHBIX B3IVIANOB,
uJeH, TEOpUid, KOHIIEMIHM, TUIOTe3 (O CYHIHOCTH M MPOUCXOXKICHUU
KHU3HHM, YEJIOBEKa) B XoA€ paboThl C PAa3IUYHBIMM HMCTOYHHKAMU
uHpOpMaLnu;

CIIOCOOHOCTh OPIraHMU30BbIBAThH COTPYIHUYECTBO
€IMHOMBIIIJIEHHUKOB, B TOM YHCJIE C HCIOJb30BAaHUEM COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

CIOCOOHOCTh ~ MOHMUMATh  NPUHIMIIBI  YCTOWYMBOCTH |
IPOAYKTUBHOCTH >KMBOW IIPUPOJBI, IyTH €€ U3MEHEHUS 10| BIUSHUEM
AQHTPOIIOTEHHBIX (PAKTOPOB, CHOCOOHOCTH K CHUCTEMHOMY AaHaIHM3Y
rJI00ANbHBIX ~ 3KOJOIMYECKMX  Mpo0JieM, BOIPOCOB  COCTOSIHMS
OKpYXarollel cpeipl U PALUOHAIBHOIO HCIIOJIb30BaHMS IPHUPOIHBIX
peCypcoB;

yMeHHE 00OCHOBBIBATH MECTO U POJIb OMOJIOTHYECKUX 3HAHWUN B
IIPAKTUYECKON  ACSATENBHOCTH  JIIOJCH, Pa3BUTUHM  COBPEMEHHBIX
TEXHOJIOTUH; ONpEeNeNaTh >KUBbIE OOBEKTHl B IPHUPOAE; IPOBOAUTH
HAOJIIOJIEHUST 3a DKOCHCTEMaMH C LIEJbI0 MX ONUCAHUS U BBIABICHUS
€CTECTBCHHBIX M  AHTPONOIEHHBIX  W3MEHEHUH; HaxoOuTb U
AHAIM3UPOBATh UHPOPMALIUIO O KUBBIX O0BEKTAX;

CIOCOOHOCTh TNPHUMEHATh OHOJIOTHUECKUE U HKOJOIMUYECKHUe
3HaHMS JUIS  aHajluM3a [PUKIQJHBIX  [poOJieM  XO3SCTBEHHOMN
JESATEIIBHOCTH;

CIIOCOOHOCTH K CAaMOCTOSITEIIbHOMY TIPOBEICHUIO UCCIIETOBAHHA,
IIOCTAaHOBKE €CTECTBEHHO-HAyYHOI'0 HKCIEPUMEHTa, HCIOJb30BaHUIO
MH(QOPMALIMOHHBIX  TEXHOJOTMH  JUId  pelIeHHs  HaydyHbIX U
npodecCHOHATIBHBIX 3a/1a4;

CIOCOOHOCTh K OIEHKE JTHYECKHX AaCMEKTOB HEKOTOPBIX
uccieioBaHM B o0nacTd  OMOTEXHOJOrMHM  (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OILJI0JIOTBOPEHUE);

NMpeIMeTHbIX:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O POJIM U MECTE OHOJIOTUU
B COBPEMEHHOH Hay4yHOW KapTHHE MHUpA; TOHMMAaHUE POJIU OHOJIOTUH B
dbopMUpOBaHUM Kpyro3opa M (YHKIMOHAIBHOM TI'PaMOTHOCTH IS
pEILIEeHUs MPAKTUYECKUX 3a/1a4;

BJIa/ICHUE OCHOBOIOJIaratouMu HOHSTUSIMH u
IIPEJCTaBICHUSMA O XMBOW NPUPOJE, €€ YPOBHEBOH OpraHu3aluu U
HBOJIIOLIMN; YBEPEHHOE IM0JIb30BaHHE OMOJIOTMYECKON TEPMUHOJIOTHEN U
CHUMBOJIUKOM;

BJIQJICHHE OCHOBHBIMH  METOJAMHU HAy4YHOrO  TIO3HaHMS,
UCIIOJIb3YEMbIMU MPU OMOJIOTHYECKUX UCCIIEOBAHUSAX KHUBBIX OO BEKTOB
U DKOCHCTEM: OIHMCAaHUEM, MU3MEPEHHEM, IPOBEIACHHEM HaOJII0/ICHUH;
BBISIBJICHHE U OLIEHKA aHTPOIIOT€HHBIX U3MEHEHUN B IIPUPO/IE;

c(hOpMHUPOBAHHOCTh YMEHUU OOBSACHATH pe3yabTaThl
OMOJIOTNUYECKUX JKCIIEPUMEHTOB, pemars 3JIEMEHTapHbIE
OMOJIOTMYECKHE 3a1a49H;

c(OPMHPOBAHHOCTH COOCTBEHHOW MO3MILIMHU IO OTHOIICHUIO K
Ouonoruueckod HMHGQOpPMALUU, MOJy4aeMOM U3 pa3HbIX HCTOYHUKOB,
r7100aJIbHBIM YKOJIOTHYECKUM MpoOIeMaM U IMyTSIM UX PELICHHUS.

B  pesynaprare u3yueHUs  BapUaTHUBHOW  YacTH  JAMCLMILIMHBI
«buoJsorus» obydaronecs OyayT

3HATh:

- OCHOBHbIE TOJOXEHHs OMOJOTMUECKUX TEOpUH M 3aKOHOMEPHOCTEH:




KJIETOYHOU TEOpHH, 3BOJIIOLIMOHHOTO y4eHHUs, YUYCHUS
B.N.Bepnaackoro o 6uochepe, 3akonsl [.MeHaens, 3akoHOMEpHOCTEH
W3MEHYMBOCTH U HACIEACTBEHHOCTH;

- CTpoeHHEe U (PYHKIMOHUPOBAaHHE OMOJIIOTHYECKUX OOBEKTOB: KIIETKH,
TE€HOB ¥ XPOMOCOM, CTPYKTYPhI BUJA U SKOCUCTEM;

- CYIIIHOCTh OMOJIOTHYECKHUX MIPOLIECCOB: Pa3MHOXKEHUS,
OTUIOJOTBOPEHUSI, TEHCTBUS UCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpA,
dbopMupoBaHHE  MIPUCIIOCOOJIEHHOCTH,  MPOMCXOXKJIEHUE  BHJIOB,
KPYTrOBOPOT BEILIECTB U MPEBPAILICHUE SHEPTUH B KJIETKE, OpraHU3Me, B
JKOCcHUCTEeMax u ouocdepe;

OHOJIOTUYECKYIO0 TEPMHHOJIOTHIO M CHMBOJIHKY.

yMeTh:

- OOBSCHATH ponb Ouosornd B  (GOPMUPOBAHUU  HAYYHOTO
MHUPOBO33PEHHUS;

- pemiaTb d3JEMEHTapHble OHMOJOTMYECKHE 3aJauyd; COCTaBISATh
SJICMCHTAPHBIC CXCEMbI CKPCIIMBAHUA W CXEMbI IICPCHOCA BCIICCTB U
nepefaud JHEPrud B OIKocHcTemax (Ienu MHUTAaHMs); ONUCHIBAThH
0COOCHHOCTH BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIO;

r CpaBHUBATb OHMOJIOTMYECKHE OOBEKTHI: XUMHUYECKHUHM COCTAaB TE KUBOU
U HEXUBOW MPUPOJBI, 3apOAbIIICH YeloBEeKa U JIPYTUX KUBOTHBIX,
IMPUPOAHBIC SKOCUCTECMBI 1 aIrPO3KOCUCTEMBI cBOEH MECTHOCTH,

- aHAIM3UpPOBAaTh M OIICHHWBATH DPA3JIMYHBbIE THUIIOTE3bl O CYIIHOCTH,
MPOUCXOKICHUHM >KU3HU M 4YEJIOBEKa, TJI00abHBIE 3KOJIOTHYECKUE
mpo0JIeMbl M UX PELICHHS, MOCIEICTBUS COOCTBEHHOM N1eATEeIbHOCTH B
OKpYXaIoIlIeH Cpeae;

- HaxoAuTh UWHGPOPMALMIO O OHOJIOTHYECKHX OOBEKTax B
pa3IUYHBIX ~ HMCTOYHMKAX (yyeOHMKaX, CIOpPaBOYHMKAX, HAy4YHO-
NOMYJISIPHBIX ~M3/IaHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax CeTu
WHTEepHEeT) ¥ KPUTUYECKH €€ OLICHUBATb.




2. ®opMBI 1 METObI KOHTPOJIS

2.1. B pe3ynbTaTe arrecTaluu 1o yueOHOU TUCUHUIITUNHE OCYIIECTBIISETCS KOMIUJIEKCHASI POBEPKA CIEAYIOIUX YMEHUA U 3HAHUI:

HanmeHnoBaHnue TeMbl HanmeHoBaHMe KOHTPOJIbHO-OLIEHOYHOTI'0 CPEACTBA
Texkymuii KOHTPOJIb IIpomeskyTOUHASI aTTecTANMS
Pa3zgea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIA 5KUBOT0 OpoHTaTBHBIN OIIPOC

VHJIUBUYaJIbHbBINA OIIPOC
IpaKkTU4YecKas padoTa

Tema 1.1. buoJiorusi kKak Hayka @poHTaANBHBIN OIIPOC
WHIUBUAYATbHBIN OMPOC
npakThyeckas padora

Tema 1.2. O0masi XapaKTepUCTHKA )KU3HHA OpoHTaTBHBIN OIIPOC
VHIUBUyaIbHBIA OIIPOC
pakTH4eckas pabota

Tema 1.3. buoJjiornyecku BakHble XUMHYECKHE COeTMHEHUSA @poHTANTBHBIN OIIPOC
WHJUBUIyaJIbHBIA OIIPOC
npakTuyeckas padora

Tema 1.4. CTpyKTYPHO- QYHKUIMOHAIBbHASI OPTAHU3ALUSA KJIECTOK OpoHTaTBHBIN OIIPOC
VHIUBUyaJIbHbBIA OIIPOC
mpakTH4eckast pabora

Tema 1.5. CTpykTypHO- pyHKIMOHAIBbHBIE GAKTOPbI HACJIEICTBEHHOCTH @pOHTAIBHBIN OITPOC
WHJVBUIyaJIbHBIA OIIPOC
IIpaKTH4ecKas pabora

Tema 1.6. Ilponeccsl MATPHYHOTO CHHTE3a @pOoHTaIBHBIN OIIPOC
WHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora

Tema 1.7. Hekiierounsbie ¢popMbl JKM3HH @pOHTAIBHBIN OITPOC
WHIVBUAYaAJIbHBIN OIIPOC
IpakTH4eckas pabora

Tema 1.8. O0OMeH BeliecTB M NpeBpallleHHE JHEPTUH B KJIETKe @pOHTAIBHBIN OITPOC
MHIVBUAYAJIbHBIN OIIPOC
IpakTH4eckas pabora




Tema 1.9. JKuzHeHHBIH UK KJIeTKH. MuTo3. Meiio3

@pOHTaIBHBIN OIIPOC
WHIVBUAYaJIbHBIN ONIPOC
npakTuyeckas padora

DopMa KOHTPOJISI

KOJLJIOKBUYM

Pa3nes 2. CtpoeHue u GyHKIIMHM OPraHu3Ma

@pOHTAIBHBIN OIIPOC
WH/MBUYallbHBIM ompoc
npakTuyeckas padora

Tema 2.1. CTpoeHne opranusma

OpoHTaIBHBIN OIIPOC
VHJIUBUyaJIbHbBIA OIIPOC
mpakTHieckas pabota

Tema 2.2. @opMbl pa3MHOKEeHHUSI OPTaHU3MOB

@pOHTAIBHBIN OITPOC
WH/IMBUYalIbHBIN ompoc
npakTuyeckas padora

Tema 2.3. OHTOreHe3 ;JKUBOTHBIX M YeJI0BEKAa

OpOHTAIBHBIN ONPOC
VMHIUBUyaTbHBIA OIIPOC
pakTHieckas pabota

Tema 2.4. OHTOreHe3 pacTeHui

OpOHTAIBHBIN ONPOC
VMHIUBUyaTbHBIA OIIPOC
pakTHdeckas pabota

Tema 2.5. OcHOBHBIE MOHATHSA T'€HETHUKH

@pOHTAIBHBIN OIPOC
WH/IMBUyaIbHBIN ompoc
IIpaKTH4ecKas pabora

Tema 2.6. 3aKOHOMEPHOCTH HACJIEAOBAHUSA

@pOoHTaIBHBIN OIIPOC
WHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora

Tema 2.7. BzanumMojaeiicTBue reHOB

@pOHTAIBHBIN OIPOC
WH/IMBUYaIbHBIN ompoc
IIpaKTH4ecKas pabora

Tema 2.8. CuenuieHHOe Hac/le0BaHUE IPHU3HAKOB

@pOHTaIBHBIN OIIPOC
VHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora

Tema 2.9. I'enernka noJia

@pOHTAIBHBIN OITPOC
VHJUBHYAJIbHBIA OIIPOC




npakTuyeckas padora

Tema 2.10. I'eHeTHKa Yed0BeKa

OpoHTaIBHBIN OIIPOC
VHJIUBUYaJIbHbBIA OIIPOC
pakTHieckas pabota

Tema 2.11. 3aK0HOMEpPHOCTH H3MEHYNBOCTH

OpoHTaIBHBIN OIIPOC
VHJIUBUyaJIbHBIA OIIPOC
npaxkTHueckas pabota

Tema 2.12. Cenrekunsi OpraHu3mMoB

OpoHTaTBHBIN OIIPOC
VHJIUBUyaJIbHbBIA OIIPOC
pakTH4eckas pabota

Paznen 3. Teopus 3Bo/1IONMH

@pOHTAIBHBIN OIIPOC
WH/IMBUYalIbHBIN ompoc
npakTuyeckas padora

Tema 3.1. UcTopusi 3BOJIIOLMOHHOT0 YUCHUS

OpOHTAIBHBIN ONPOC
VHIUBUyaIbHBIA OIIPOC
mpakTHdeckas pabota

Tema 3.2. Mukpo3BoJIIOIHA

@pOHTaIBHBIN OITPOC
MHIVBUAYAJIbHBIN OIIPOC
IIpakTH4ecKas pabora

Tema 3.3. MakposBoJionust

@pOHTAIBHBIN OITPOC
WH/IMBUYalIbHBIN ompoc
IIpaKTH4ecKas pabora

Tema 3.4. Bo3HNKHOBEeHNE ¥ Pa3BUTHE KH3HH HA 3eMule

@pOoHTaIBHBIN OIIPOC
WHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora

Tema 3.5. Ilpoucxo:kaenne yeioBeKa — AaHTPOIOreHe3

@pOHTAIBHBIN OITPOC
WH/IMBUyaIbHBIN ompoc
IIpaKTHYecKas pabora

Pasznea 4. Dxojorns

@pOHTAIBHBIN OIIPOC
VHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora

Tema 4.1. IkoJioruueckue (pakTopbl M cpeabl :KU3HU

@pOHTAIBHBIN OITPOC




WHJUBUTyaIbHBIA OIIPOC
pakTHieckas pabota

Tema 4.2. Ilonyasauus, cood1IeCTBA, IKOCHUCTEMbI

@pOHTAIBHBIN OIIPOC
WH/MBUyalbHBIM ompoc
npakTuyeckas padora

Tema 4.3. buocdepa - rio0anbHas IKOJIOTHYECKasA CUCTEMA

OpoHTaTBHBIN OIIPOC
VHJIUBUyaJIbHBIA OIIPOC
pakTHieckas pabota

Tema 4.4. Bansinue aHTPONOreHHbIX (PAKTOPOB Ha Ouochepy

@pOHTAIBHBIN OIIPOC
WH/MBUYallbHBIN ompoc
npakThyeckas padora

Tema 4.5. Bausinue coumajgbHO- 3K0JOTHYECKNX (PAKTOPOB Ha 310POBbe
YeJIOBEKA

OpOHTAIBHBIN ONPOC
VHIUBUyaIbHBIA OIIPOC
mpakTH4eckas pabota

Paznen 5. buoJiorus B ;KU3HU

@pOHTaIBHBIN OITPOC
WH/IMBUYalIbHBIN ompoc
npakThyeckas padora

Tema 5.1. BHOTEXHOJIOTHH B JKU3HH KaKI0r0

@pOHTaIBHBIN OIIPOC
MHIVBUAYAJIbHBIN OIIPOC
IIpaKTH4ecKas pabora

Tema 5.2. CoumajbHO- ’THYECKHE ACNIeKThI OMOTEXHOJIOT N

@pOoHTaIBHBIN OIIPOC
WHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora

Pa3gen 6. BuoskoJiornyeckue HCCjaeI0BaHUA

@pOHTAIBHBIN OITPOC
WH/IMBUYaIbHBIN ompoc
IIpaKTH4ecKas pabora

Tema 6.1. OcHOBHBIE MeTOABI OMOYKOJOTHYECKUX HCCIET0BAHMI

@pOoHTaIBHBIN OIIPOC
WHJVBHTyaJIbHBIA OIIPOC
npakTuyeckas padora

Tema 6.2. buodkojoru4ecKknii IKCIEPUMEHT

@pOHTAIBHBIN OITPOC
WH/IMBUYaIbHBIN ompoc
IpakTH4eckas pabora

DopMa KOHTPOJIA

IK3aMCH

10




3. OueHoYHbBIE CPeICTBA TEKYIET0 KOHTPOJISI
[IpeaMETOM OLIEHKH CIIyXaT YMEHHs W 3HaHusA, npexycmorpeHHbie OI'OC
no nucuuiuimae OVYII1.07 buonorusi, HanpaBieHHble Ha GOPMHUPOBAHUE OOIINX U
po(hecCHOHATBFHBIX KOMITIETEHIIUH.

IIpakTHYeckoe 3aHATHE
XHUMHYECKHIi COCTAB KUBBIX OPraHu3MoB. OO1IHiIi JIAH CTPOEHHS KUBOI KJIETKH.
[lenb: M3y4UTh XUMHUYECKHH COCTaB JKMBBIX OPraHM3MOB U OOLIMH IUIAH CTPOCHUS >KUBOMN
KIICTKH.
TeopeTnyeckas 4acThb
J’KuBoe BemiecTBO MpencTaBisieT co00i CIIOKHYIO CUCTEMY OPTaHHMYECKUX M HEOPTraHUYECKHX
coenquHeHuil. B cocraBe xuBOro BemiecTBa OOHApY>KEHbI IMPAKTUYECKH BCE XHMHUYECKHE
AJIEMEHTBI, U3BECTHHIE YEJIOBEKY, HO B Pa3HBIX KoimuecTBax. [1o comepkaHuIO 2IEMEHTHI MOKHO
pa3fenuTh Ha 4 TPYMIIbL:
1. BroseMeHThI: KHCIOPOI, YIIIEPO/I, a30T, BOJAOPO/I.
2. Makpooanementsl (0,1-0,01%): xanuii, MarHuii, HaTPHH, KaJIbLHUHA, Kele30, cepa, ocdop,
XJI0P.
3. Mukpoanementsl (0,001-0,000001%): 6op, kobanbT, Meab, MOTKOICH, IIMHK, BaHATUH, HOI,
OpoM.
4. YaptpamukpooanemenTsl (menee 0,000001%): ypan, 3010T0, pTYTb.
BaxxHed My HEOPraHWYECKUMH BEIICCTBAMH, BXOJSIIMMH B COCTAaB JXUBBIX OPTraHU3MOB,
SBIISIETCS BOJIA, PAJI COJIEH, KUCIOT U OCHOBAHUH.
Bona sBrsiercss BaKHEWIEH YacThIO KUBOTO BEIIECTBA, W HMIPAET OOJBIIYIO POJIb JJIST BCEX
JKUBBIX CYIIECTB.
. B kiteTke Boia BBITIONHSET CIEAYIOMUE QYHKITUH:
l)cpena, B KOTOpPOU pacronaratoTcsi BCe OPraHOUbI KIETKU;
2)pacTBOPHUTEIH KaK JIJISI HEOPraHWICCKUX, TaK U JIJISi OPTAaHUYECKUX BEIIECTB;
3)cyOcTpat A MpOTEeKaHUs Pa3IMYHbIX OMOXMMHUYECKUX MPOIIECCOB;
4)kxaTtanuzarop /Ui peakuii oOMeHa MeXIy HeOpraHMueCKUMHU BElIeCTBAMY;
5)peareHT ISl MPOIIECCOB THIPOIN3a, TUApATAlluH, POTONN3A U T.1.;
6) co3/1aeT KICTOYHBIN TYProp, 4TO JIeJaeT KJICTKY YIPYrol i MeXaHHIECKH TIPOTHOMH;
7) BBITOMHSIET CTPOUTENbHYIO (DYHKIIUIO.

@YHKIMY BOJBI B OpraHU3MeE:

1) TpaHCTIOpTHAs — MEpEMEIAET PaCTBOPHI BEIIECTB OT OJHOTO OpPTraHa K Jpyromy;
2) IpoBOAIIAS — IPOBOJUT IEKTPOXUMUYECKUE UMITYJIbCHI;

3) ryMopaibHyI0 pEeryJIsiiii0 — TPAHCIIOPT TOPMOHOB;

4) peryaupyroT TemMIeparypy Teia OpraHu3Ma;

5) BXOJUT B COCTaB MUILEBBIX TPOAYKTOB U T.JI.

N3 oxcuioB miis sKMBBIX OPraHU3MOB OOJIBIIIOE 3HAUEHUE UMEET YIJIEKUCIIBIA Ta3 (YIJIEKUCIIOTa,
okcua yraepoga (IV), mmokcun yrimepona).. M30brtok CO2 ynansercs U3 OpraHu3Ma B
pe3yibTaTe MPOIECCOB, MPOTEKAOIINX MPH JbIXaHUHU (y BCEX OPraHW3MOB: U Y PAaCTEHUU, U Y
JKUBOTHBIX).

BaxxHedmmMu KUCIOTaMH, COJEPKAIUMHUCS B )KMBOM BEIIIECTBE, ABISIOTCS yronbHas (H2CO3),
dochopuas (H3PO4). dochopHas kucaora urpaeT OrpoMHYI0 pojib B oOpazoBannu AT u
dbopmupoBanuu koctei. Baxkna nns opranuzmoB cossiHas kucnora (HCI). Ona comepkutcs B
JKEITYJIOYHOM COK€ WJIM B pPacTBOPax, KOTOPBIE CIIOCOOCTBYIOT TE€PEBAPUBAHUIO ITHIIN
(Hampumep, KeNMyI0YHBII COK B KEITyIKE YeITOBEKa).
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AJTOPUTM BBINIOJIHEHHUS 3aJaHUM.

V3y4nTh TEOPETUYECKYIO YacTh ,pacCMOTPETh MPHIOKEHUSA1-5 M 0OPMHUTH OTYET BBIIOJIHUB
3a/1aHusl.

3anaHusl.

1.3apucoBaTh KJIETKy M YKa3aTb Kakh€ KOMIIOHEHTbI SIBJISIIOTCS IOCTOSIHHBIMM,, a KaKue
BPEMEHHBIMU.

2.IlepeuncnnTh OpraHU4YECKUE BELIECTBA, BXOISIINE B COCTAB KIIETOK.

3.0cHOBHBIE (DYHKIIMH BOJIBI B OpTaHU3ME.

4 .Ha3BaTh OCHOBHbIE BaKHEUILINE KUCIIOTHI B OPraHU3ME.

5.BeIBOSI.
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IIpakTH4Yeckoe 3aHATHE
N3yuyenne o0uiero niiaHa cCTpOeHUs U POJIH JHMIIHI0B B OPraHu3Me.
[enb: U3y4yuTh OOIIMI TUIAH CTPOSHUS U POJIb JIUIKIOB B OPraHU3Me
TeopeTnueckas 4acTh
Jlunuael — 3TO OpraHUYEcKHe BEIIeCTBA, KOTOPHIE IJIOXO PAaCTBOPUMBI MM HEPACTBOPUMBI B
BOJIC, HO pacTBOPSIOTCA B OPraHMYECKUX PACTBOPUTENAX; OHU SBISIOTCA HACTOSALIMMH WU
MOTEHLUATBHBIMU dPUPAMU )KUPHBIX KUCIOT.
Cojepkanue JMMUAOB B OpraHu3Me 4esoBeka cocTaBisieT B cpenneMm 10-20% ot maccel Tena.
Jlunuapl MOKHO YCIIOBHO pa3lieiWTh Ha JBa BUJA: MPOTOIJIA3MATUYECKUE U PE3EpPBHBIC.
[Iporonnasmarnueckue (KOHCTUTYLIMOHHBIE) BXOJAST B COCTaB BCEX OPraHOB MU TKaHe. OHu
COCTaBISIIOT MPUMEPHO 25% BCeX JIMMUIOB OpraHU3Ma M MPAKTHUYECKH OCTAIOTCS Ha OJHOM
YPOBHE B TEUEHUE BCEX KU3HU. Pe3epBHbIE UMM/ 3a11aCAIOTCs B OpraHU3ME U KOJIUYECTBO UX
MEHSIETCS] B 3aBUCUMOCTHU OT Pa3INYHbIX yYCIOBHI.
Buonornyeckoe 3HaueHNe JUMKUIOB B OpraHU3Me BeIUKO. Tak, oHM 0OHapy>KEHBI B COCTaBE BCEX
opraHoB u TkaHeil. HauGomnbiiee xonnyectBo (10 90%) comeputcs B KUPOBOI TkaHu. B mo3re
JIMIH/IBI COCTABIISIIOT IIOJIOBUHY MacChl OpraHa.
OYHKIUY TUIHI0B B OpraHU3MeE:
OHepreruyeckass — Hapsily C YIVIEBOJAMH SIBIISIFOTCS OCHOBHBIM SHEPreTUYECKHM TOIUIMBOM
kietkd. [lpu cxurannm 1 r munuaoB Beiaensercs 38,9 x/x (wnmm 9,3 kkam), KoTopas UIET Ha
obpazoBanne AT®. B hopme munuaoB XpaHUTCs 3HAUUTENbHASI YaCTh YHEPTETUYECKUX 3aMacoB
OpraHu3Ma, KOTOpbIE pacXOAYIOTCS MPH HEJJOCTATKE MUTATENIbHBIX BEIIECTB.
CrpykrypHast — munuas! (hochonunuapl, TIMKOIUIHIIE) BMECTe ¢ OelKaMHu BXOAAT B COCTaB
OMOJIOTMYECKUX MeMOpaH.
3ammTHas — QyHKIUS MEXaHUYECKOH 3aIUTHI, POJIb KOTOPOI BBIMOIHSAET MOJKOKHAS JKUPOBAs
KJeTdyaTtka. HakamnuBasch B MOJKOXKHOHN KHPOBOW KJIETYATKE UM BOKPYT HEKOTOPBIX OPTraHOB
(MOYKM, KUIIEYHUK), )KUPOBOM CJION 3aIMIAET OPraHU3M OT MEXaHUYECKHUX TOBPEKICHUM.
CrpyktypHas. Dochonunuasl BMecTe ¢ Oenkamu o0pa3yroT Ouoiormueckue mMemOpaHbl. B
COCTaB MEMOpaH BXOJAT TaK)Ke CTEPOJIBI.
TepMoperynsTopHas — peanu3anus 3Toi QyHKIUU OCYLIECTBIIACTCS O1aroaaps IByM acleKTaMm:
a) )KMp IJIOXO HPOBOAMT TEIUIO, TOATOMY SIBJISETCS TEMJIOU30JATOPOM; O) MpU OXJIAXKIAECHUU
OpraHM3Ma Ha T€HepUPOBAHUE TEIIA 3a CUET BBIACIICHHS SHEPTUU PACXOAYIOTCS JIUIIH/IBI.
PerynstopHas — psa TOpMOHOB (TOJIOBBIE, TOPMOHBI KOpPbI HAJINOYEUHUKOB) SIBISIOTCS
MPOU3BOJHBIMU JIUITHIOB.
Jlunuael SBASIOTCST MCTOYHUKOM HEHACHIIIEHHBIX BBICIINX JKUPHBIX KHUCIOT — BUTaMHHA F,
OJIHOTO M3 HE3aMEHUMBIX (P)aKTOPOB MUTAHUS.
Kup sBasieTcsi MCTOYHHUKOM JHAOTeHHOHl Boabl B opranusme. Ilpm oxuciaenum 100 r
Junuaos odpasyercs 107 r Boasbl.
Jlununapl  BBIMOJHSIOT (YHKLIMIO €CTECTBEHHBIX pacTBoputeneil. OHM  oOecrneunBaroT
BCACBHIBAHME B KUIIIEYHUKE HE3AMEHHUMBIX KUPHBIX KUCIOT U KUPOPACTBOPUMBIX BUTAMUHOB.
Dochonunuapl — ampupuIbLHBIE COEAUHEHUS, T. €. UMEIOT MOJSPHbIE TOJOBKU M HEMOJIIPHBIE
XBOCTHI. ['pymmbl, oOpa3yomire MONSPHYI0 TOJOBKY, THAPOPUIBHBI (PacTBOPUMEI B BOJIE), a
HENOJISIPHbIE XBOCTOBBIE TPYMNIbI THAPO(GOOHBI (HEPACTBOPUMBI B BOJIE).
JIBoiicTBeHHass MPHUPOJa ITUX JUMUAOB OOYCIOBIMBAECT UX KIIOYEBYIO POJIb B OpraHU3allud
OHOJOrN4YecKrX MeMOpaH.
Bocka — crmoxHble dS(hUPBl  aTHOATOMHBIX (C  OJHOM THUIPOKCUIBHOW  TPYIIIOi)
BBICOKOMOJICKYJIIPHBIX (MMEIONTUX JUIMHHBIA YTJIEPOJAHBIA CKEJET) CHUPTOB W  BBICIINUX
KapOOHOBBIX KUCIIOT.
Eme oaHy rpynmy JMIHIOB COCTaBISIOT CTEPOHAbI. ODTH BEIIECTBA MOCTPOCHBI HAa OCHOBE
cnupra xojaecteposia. CTeponapl O4EHb IJIOXO PACTBOPUMBI B BOJE U HE COJAEPXKAT BBICIIMX
KapOOHOBBIX KUCIIOT.
K HMM OTHOCSITCSL XKENUHBIE KUCTIOTBI, XOJIECTEPOI, MOJOBbIE TOPMOHBI, BUTaMUH D u j1p.
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K crepoumam Onusku TeprneHbl (POCTOBBIE BEIIECTBA PACTEHUM — THUOOEPEIUTMHBI, (DUTOIN,
BXOJSIIUN B COCTaB XJIOpOMIIa KapOTUHOUIB — (OTOCHUHTETHUYCKUE NMUTMEHTHI; 3(UpPHbIC
Maciia pacCTeHUH — MEeHTOII, KaMm(opa H JIp.).

Jlunmu sl MOTYT 00pa30BBIBATh KOMIUIEKCHI C APYTUMH OMOJIOTMYECKHUMH MOJICKYIaMH.

HI/IHOHpOTeI/IHBI — CJIOXKHBIC O6pa3OBaHI/IH, COACpNKAINUE TPpUAOUITIIUOCPOJIbI, XOJCCTEPOI U
6CJIKI/I, IMPpUYICM MOCICAHUEC HC UMCIOT KOBAJICHTHBIX CBSI3EH ¢ TUIIUAAMH.
FJ'II/IKOJ'II/IHI/II[BI — OJTO Trpyima JIKUIO0B, INOCTPOCHHBIX Ha OCHOBC CIIUPTa C(l)I/IHFOSI/IHa n

CoJepXKalIMX KpPOME OCTaTKa BBICHIMX KapOOHOBBIX KHCIIOT OAHY HJIM HECKOJBKO MOJICKYII
caxapos (Yallle BCero IrioKo3y WM rajlakTo3y).

Kpome Toro, Omarojmaps HU3KOH TEIUIONPOBOJHOCTH CJOW IOJKOXKHOTO JKHpa IOMOTaeT
COXPaHMUTh TEIUIO, YTO IO3BOJIAET, HANpPUMEP, MHOTUM >KUBOTHBIM OOWUTaTh B YCJIOBHSX
XOJIOJTHOTO KJIMMATa.

CwmaspiBaroias 1 BOAOOTTAJIKMBaOIAsA. Bocka MOKpBIBAIOT KOXKY, HIEPCTh, MEPbs, ACTAIOT UX
0oJjiee 3aCTUUHBIMU U PEAOXPAHSIOT OT Biaru. BoCKOBBIM HaJIE€TOM MOKPBITHI JIUCThS U IIObI
pacTeHUii; BOCK UCIOJIB3YETCs MUEIaMU B CTPOUTENILCTBE COT.

Perynaropnast. MHOrHE TOPMOHBI SIBJISIOTCSA IPOM3BOJHBIMU XOJIECTEPOJIA, HAIPUMEDP MOJIOBbIE
(TecTOCTEPOH y MYKUMH U IIPOr€CTEPOH Y KEHIINH) U KOPTUKOCTEPOUIbI (AJIbIOCTEPOH).
Mertabonuueckas. [IpousBoanble xoaecteposa, BATAaMUH D UrparoT KJIHO4EBYIO pojib B OOMEHe
kanpiua W Qocdopa. IKemuHble KHUCIOTHI YYacTBYIOT B Hpolleccax MNHUIIEBapEHUS
(SMyJIBIMPOBaHUE KUPOB) U BCACBIBAHUS BBICIINX KapOOHOBBIX KHCIIOT.

Jlunuapl SBIAIOTCS UCTOYHUKOM MeTabonudeckoid Boabl. [Ipu okucieHun x)upa oOpasyercs
npuMepHo 105 r Boapl. OTa BOJa OYEHb BaKHA JJISi HEKOTOPHIX OOWTATENe MyCTHIHb, B
YaCTHOCTH JUIsl BepOIIIOJIOB, CIIOCOOHBIX 00X0aAuThesa 6e3 Boabl B TeueHue 10-12 cyTok: xup,
3alMaceHHblii B TOpOe, WCHONB3yeTcss WMMEHHO Ha ATH nend. HeoOxomumyro  uis
JKU3HEAEITENIbHOCTH BOAY MEABEOU, CYPKU W JPYyTH€ KUBOTHBIE B CIIAYKE [OIY4YaroT B
pe3ysbTaTe OKUCIEHUS KHUPA.
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AJITOPUTM BBITIOJIHCHHS 3aJaHUH.

V3y4nTh TEOPETUYECKYI0 YacTh ,pacCMOTPETh MPHIOKEHUA1-6 M 0OPMHUTH OTUYET BBIIOJIHUB
3aJaHMUsL.

3amanus.

1. Kakune BemniecTBa OTHOCATCS K JIMITHAAM ?

2.3apucoBaTh (hparMeHT MEMOpaHbI ,yKa3aTh BEIIECTBA 00Pa3yIOIIHUEe MEMOPaHY.

3. Kakue pyHKIMU BHITOTHSIOT JIUMHBI?

4. Kakue KJIeTKH U TKaHHU HanOosee OoraThl JUIHIAMU?

5.BeiBOg.
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IIpakTnyeckoe 3ansiTue

N3yuyeHnne posin BATAMHHOB B OpPraHU3Me.

Heab: n3yyurth KjIaccu(puKanuio, CTPOCHUE H POJIb BATAMHHOB B OpraHu3Me
Teopernueckasi 4acTb

ButamMuHbl SBASIOTCS OYeHb BaXXHBIMU U He3aMEHUMbIMH (akropamu mnurtanus OHuU
PeryaupyroT 0OMEHHbIE IPOIIECCHL., yYAaCTBYIOT B KPOBETBOPEHHUHU, 00ECTIEUUBAIOT HOPMAIBLHYIO
JKU3HEAEATEIBHOCTh HEPBHOM, CEPAECUYHO-COCYUCTON, IMMYHHON M MUILEBAPUTEIBHON CUCTEM,
y4acTBYIOT B 00pa3oBaHHM (PEPMEHTOB, TOPMOHOB, MOBBIMIAIOT YCTOHYMBOCTh OpraHU3Ma K
JNEHCTBUIO TOKCHHOB, PaJAMOHYKIMJIOB M JAPYTUX BpeAHblX (akTopoB. Buramuuel (kpome
HEKOTOPBIX BUTAMHUHOB rpynnsl B u Buramuna D) He CUHTE3UPYIOTCS B OPraHU3ME U JOJDKHBI
MOCTYNaTh M3BHE, C IHULIEH, HO YacTO B HAIIMX NPOJYKTax IUTAHUS COJIEPKHUTCS HU3KUU
YPOBEHb BUTAaMHHOB, YTO CBSI3aHO B HApyLIEHUSIMM B UX TPAHCIIOPTUPOBKE, HENPaBUIHLHOM
XpaHEHUH, TEIIoOBOW 00pabOTKH, BHICYHNIMBAaHHMM M KOHCEPBUPOBAaHUHU. M30BITOK BUTAaMHHOB
Ha3bIBACTCSI TUIIEPBUTAMUHO30M, a HEJJOCTATOK-TUIIO UM aBUTAMHHO30M.

TpanuLIMOHHO BUTAMUHBI AT HA )KAPOPACTBOPUMBIE M BoJopacTBopuMsble. K nepBoii rpymre
npunaiexkatr A, K, E, D, a x Bropoii — npeacrasutenu rpynnsl B u P. OcHoBHblE 3amaun
BUTAMHUHOB — TOJJEpKKa OOMEHa BEIIECTB, YCKOPEHHUE XHWMUYECKUX  PpEeaKlui,
00€e3BpeKMBaHUE KaHIIEPOT€HOB U CBOOOJHBIX PAJUKAJIOB, KOTOPBIEC SIBISIOTCS MNPUYUMHON
crapenus. B Hame Bpemsa cymiectByer okosio 30 mx BuaoB. llosoBuHA M3 3TOro KoJiMyecTBa
M3y4YeHa OYEHb XOPOLIO, YTO JAaET BO3MOXHOCTh NPUMEHSATh HUX B JIEKAPCTBEHHBIX LEISX.
TepmuHoMm '"mpoBUTaMHHBI" 0003HAYAKOTCS BEIIECTBA, CIOCOOHBIE TIPH psjie YCIOBUU

CTaHOBUTHCS BUTaMUHaMH, HanpuMmep, KapOTHH. BurtamuHbI
SBJISIIOTCS KATAJIW3aTOPAMU OOMEHHBIX IpoleccoB. MHOIME M3 HUX CIIy)KaT KOMIIOHEHTaMH
(epMEHTAaTUBHBIX CUCTEM, Ipeolpa3yschb B KO()epMeHTbI — BEILECTBA, CBSA3bIBAIOLIUECS C

depmentamMu a1 ux aktuBauumd. C MOMOIIBIO (DEPMEHTHBIX KOMIUIEKCOB YCKOPSIOTCA
XUMHUYECKHE PEaKLUU OpraHu3Ma, peryjupyercsi o0MeH BellecTB, 3aIlyCKaroTCsl IPOLECCH
pacuienaeHus OJTHUX BEIIIECTB U o0Opa3oBaHus ApyTuX Buramunsl
SIBIISTIOTCSI AHTHOKCHAAHTAMHU, HEUTpanu3ys CBOOOJHBIC PaJAMKAIbl M 3aMEIUISIsl TPOIECCHI
OKHCIeHHs. AHTHOKcuAanTamu ciayxar Butamunsl E,C, P. Emé onna BaxHas ux GyHKuus —
TpaHcnopTHasi. OTJeNbHbIE U3 BUTAMUHOB IIOMOTalOT TPAHCIIOPTUPOBATH MOJIE3HBIE BEIIECTBA
yepe3 KieTouHble Oapwreprl. K mpumepy, D momoraer moHaM KaibIUsi HPOHUKHYTh dYepe3
MeMOpaHbl KJIETOK, KHUIIEYHbIE OOOJOYKH, TO €CTh BCAchlBaTbCid B HAlleM KHUIIEUYHUKE.
HenocraTtok BUTaMUHOB — MpUYMHA OoJie3Hel oprann3Ma [ maBeHcTByOIas posib BATAMHUHOB B
nporueccax oOMeHa BEIIECTB MPUBOJAUT K TOMY, UYTO MX JeDULIUT — 3TO cOOM B OpraHU3ME U
BO3HUKHOBEHUE 0OJIE3HEH.

Buramun A.IT'naBHble ero ¢QyHKUMM — 3TO HMMYHHas 3allluTa, BbIPAaOOTKA aHTUTEI,
npopuIakTUKa 3B W JepMaTUTOB. Ero paspymmrensiMu SBISIOTCA JIEKapcTBa, a JEQUIUT
BbI3bIBa€T OcCJabJeHUe 3peHHs, WIETyIIEHUE KOXH, BBINAaJEHUE BOJIOC, OOIM B CyCTaBax,
3aMeUISIET Mpolecchl pocTa. MICTOUHMKaMHU CITy’KaT CIIMBOYHOE MAcllo, IIEYEHb, JKEITOK, KEIIThIE
¢pykThl, cbip. Butamun B1 (tuamun). Ero pyHkuumn — nepeBapuBaHue efpl, paboTa cep/ua,
MBI, HEpBHOW cucTeMbl. Paspymaercs Bl npu temnoBoit o0paboTke, a Takke ¢ ydyacTueM
koenna u amkoroyisi. B pesynpraTe aedunura THaMHHA BO3HHKaeT Ooyie3Hb Oepu-0epw,
KOTOpPOH XapakTepHbl OOJIM B MBIIIAX HOT, 3aTpyJHEHHE XOAbObl M Jaxe MNapaiuy
koHeuHocteil. Conepxkutcs BuTaMuH B1 B ceMeukax mojicoyiHyxa, apaxuce, kaproderne, moukax
u neueHu. Buramun B2 (pu6odaaasun). OH city>XUT U1 OAAEpKAHUS 30POBbSI KOXKH, BOJIOC,
HOTTEH, MoMoraeT o0pa30BaHUIO SHEPTrUU U3 enbl. Ero paspymurensMu sBISIOTCS LIEIOYH U
ceT. [lepuuur puboduaBuHa BBI3BIBACT 3yJl, NOKPACHEHUE TIJa3, TPEHIMHKU B YroJKax pTa,
TOJIOBOKPY>KE€HHs, OeCCOHHHMIly. ['JTaBHBIMM HCTOYHHMKaMH 3TOrO BUTAMHMHA CIyKaT pbida u
JIOMAIIHAS NTHULA, TIEYEHb, CHIP, 3€JIEHBIE OBOIIHU, Apoxoku. Burammun B3 (Hmanmn). Coyxut
JUISL 310pOBOT0 (DYHKLIIMOHUPOBAHUS MUILIEBAPUTEIHHONW CHCTEMbI, YMEHbBIIAET BOCHAIUTEIbHBIE
IIPOLIECCHI U MPEMATCTBYET CYKEHHIO KPOBEHOCHBIX COCyA0B. HuanuH paspyiaroT CHOTBOpHbIE
CpeICTBa M aJkorojb. Jleduiutom ero B Haliem panuoHe Oy1yT HEpBO3HOCTh U T'OJIOBHbIE 00N,
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YTOMJISIEMOCTD, YXY/IIIIEHHE TaMATH, OECCOHHMIIA, MUTMeHTanus koxu, Hapyuienus XKKT B Bune
noHoca. OCHOBHBIE HMCTOYHUKH JTOTO BEIIECTBA — TOBSJIMHA, KypATWHA, (UHUKHU, MHBHBIC
JIpOXOKM,  apaxuc, mnedeHb. Buramun  BS (manroreHoBasi  kucjora). [J1aBHBIMH  €ro
NpeIHa3HAYCHUSMU SIBISIFOTCS METa0OJIM3M YTJIEBOOB, AMUHOKHCIOT W JKHPOB, IOJJIEPIKKa
MMMYHHOM, HEPBHOU cUCTEM. Pa3pyliaroT ero CHOTBOpPHBIE M aJIKOr0Jib, BOJA U KunsiyeHue. O
neduIUTe MAHTOTCHOBOM KUCIIOTHI B HAIIIEM OPraHU3Me CUTHAIIM3UPYIOT KOKHBIE PAaCCTPOICTBA,
3aMeJIEHUE POoCTa, apTPUT, JEHPECCHs, 3al0Opbl, AJUIEPTUA U HAPYIIEHHE CEPACHYHOIO PUTMA.
I'maBHbIMU McTOYHHMKAaMU BS ciy:kaT mo4yku, nedeHs, siua, Topox, MUBHBIE IPOXOKU. BuramMun
B6 (mupunokcun). Ero mpennaznaueHue — oOMEH BEIIECTB M 0Opa30BaHUE SPUTPOIIMTOB,
nojiep>kka (YHKIMH HEPBHOM CHUCTEMBbI, NPEAOTBPAIICHHWE KOXHBIX MpoOieM M mpolecca
crapeHus. [IupunokcuH pa3pylarT ajJKoroiyib, a TAKXKE 3aMOpO3Ka U KoHcepBupoBanue. [Ipu
ero JepuIUTe MOXET BO3HUKATh BO30YIUMOCTb, OCCCOHHHWIA, KOXHbBIC BBICHIIAHMUS.
OCHOBHBIMU HUCTOYHMKAMHU BUTaMHUHa B6 ciyxar Opoxoku, KypsTHHA, pblOa, cOs, MOYKH,
IIEeYCHb, OBOIIY, opexH, OaHaHbI, KOPHUYHEBBIN puc, natoka. Buramun
B12 (uuanoko6asamun). OCHOBHbIE (DYHKIIMM OSTOTO BHTAaMUHA B HAIIeM OpraHU3ME —
YIY4YLICHUE TMaMATH, MOAJEpKKa JEATEIIbHOCTH HEPBHOM cHUCTEMBbI. Ero paspyumurensmu
SBIISIOTCS KUCIIOTHI, IIEJI0YH, COTHEUHBIN cBeT. O neduuunte 1ruaHokodaiaMuHa CUTHATU3UPYIOT
COKpAIllCHUE YKCJIa SPUTPOLUTOB, JIEHKOLMUTOB, TPOMOOIIMTOB, TOJIOBHBIE OOJH, OBICTpas
YTOMIISIEMOCTD, 3aI0pbl, IJI0XO0H anmneTuT. Ero ucToyHuKamu SIBISIOTCS NE€YEHb, MOJIOKO, ChIP,
Mosuttockd, siia. Butamun  C. [maBHBIMEH  ero  (QYHKIMAMH  SIBISIIOTCS  TIOJJICPYKAHHE
MMMYHHUTETA, CHIDKEHHE XOJecTephuHa, pocT KocTed u 3yOoB. PaspymaioT ackopOWHOBYIO
KHCJIOTY TEIUIO, CBET, KypeHue. PesynpraTom ee peduinura ObIBAaeT IIUHTA, JETIPECCUsI, KOKHBIE
npo0isieMbl, anemus. [ 1aBHble UCTOYHUKY BUTaMuHa C: uepHas cMOpoIMHa (PEKOPACMEH I10 €ro
COJICPKaHUI0), IIUTPYCOBBIE, KAITycTa BCeX BHUJOB, s00ku. Butamuu D. OcHoBHOU (yHKIIHEH
ABIIIETCS yCBOeHHME Kamblus U ¢ocdopa. PaspymureneM 5STOro BelIecTBa CIYKUT
3arps3HEHHBIA BO3YX, a PE3yJIbTaTOM €ro Ae(uiuTa MOXKET CTaTh PaxWT, 3aMeIJICHHE POCTa,
MbIllIeYHas ciabocth. Kiamesem BUTaMHHA SBJSIOTCS IE€YEHb PBIO, JKENTKH, MOJIOYHbBIE
npoaykTel. BuraMmun E. ['naBHBIM €ro mnpenHa3sHAa4eHUEM SIBISETCS PA3BUTHE MBI,
BBIPa0OTKAa SPUTPOLMTOB, MOJACPKAHUE CEKCyalbHBIX (PYHKIMA W UMMYHHTETa, BBIpAOOTKa
sputpounToB. Paspymmrensmu ButamuHa E ciyxar kucinoposa u 3amopaxuanue. CUTHAJIOM O
neduuTe B palroHe ObIBAIOT YCTAJIOCTh M MPEXKICBPEMEHHOE CTapeHHe, aHeMHUs, OeCIUIoane,
BBIKUIBIIM. OCHOBHBIMH HCTOYHMKAMHU BEIIECTBA CIIYXKaT OpEXH, 3€JICHBbIC OBOIIH, SiIla,
aBoKasi0. Burammuu P. On CHOCcOOCTBYET MOA/IEPKAHUIO KOJUIareHa,
,»LIEMEHTHPYIOIIET0 KJIeTKH. Pa3pymator BUTaMuH P Kuciopon M BbICOKas TemrmepaTypa, a
pe3ynbTraToM JeduiuTa ObIBaeT JOMKOCTh KallUJUIAPOB, CHHSAKH Ha KOoxke. [ TaBHbIE NCTOYHUKU
— LUTPyCOBBIE, OBOIIM, ceMeHa, opexu. Butamun K.FEro ¢ynkuusamMun sBisitoTcs
CBEPTHIBAEMOCTh KPOBH M CHHTE3 OEJIKOB B KOCTAX. PazpymialoT BUTaMUH paJualus, aClUpuH U
pPEHTIreHOBCKHE JTy4yH. B pe3ynbpraTe nedunnra BOZHUKAIOT KPOBOTEUEHHUS U3 HOCA, 00pa30BaHUE
CHUHAKOB Ha KOk€. OCHOBHBIMM HCTOYHMKAMHU CIIyXaT IIMHWHAT, KalycTa, cajaT, WOTYpTHI,

kedup.
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TaGnuua 1. Bnuanre BUTAMWMHOB Ha (hOpMMPOBaHME BAXHERLUMX OPraHoBE W CHCTEM OpraHusma

"EnTammn OCHOEREIE YHNUNN B OpT 3HASME KNWHWNECKNE NPORENCHNA REPRUMTE
— EOHBHHKTHENAT, KEPATHAT
BrTamue A _ E:ﬁ::;::?ﬁﬁ::::gm"a IpeHuR — CKNOHHOCTS K MHDEKWMOHHLIM 3360N282HMAM
— CMHAPOM MANBAWIECTHM W MANLABCOPOLIEM
—~ ycsoeHme Cam P — P
Burammn D . — OCTEOMANALKR
— (hOPMUDOBAHINE KOCTHOR TRAKWA — CHROPOTN
— EHTHOKCHAAHT -
— PHCK PAISWTHA OMYXONed
BuranmmH E — EAHTHMEZHUEPOTEHHEIA 3hexT — NETONOTMN © FACTOR CHECTEMBI
— NOQANEPAIHME HMMYHRUTET PR )
Brrammy K — Y4ACTHE B NPOUSCES KOAYMALMM — FEMOPPArHYECKMA CHHLMOM
— PEMYNRYMA IHEPreTHHECKOND oGMeHa — NOBLIWEHHER ¥TOMAREMOCTE
BuTammH By — PErYRAUKA DyHKLHE AKT — CYMOCTE RILIKS
— ZHTHCTPECCODHBIR OeET — MHNOTOHMA KAWEYHMKE (CHHADOM COLINMBAHMA, PEOTE, ZaNops)
— PErynAYMA OHECIMTENLHO—BOCCTAHOEMTENLHEDE pearymii — cebopefHsIA nepmMaTiT
BurammH Bz | — yoeOSHWE EHPOE — TPEUMHL] KOGHM, SHMYNAPHEIA CTOMATHT
— HOPMANEHOE COCTORHME KOXE, EDNOC, HOTTed — HADYLUEHILE DOCTA
— CYXOCTE KOMMA
BuTramuH By | — perynaygUa o6MeHa =UpOE, GENKoE i YTNEBoR0s — EHOPEKCHR
— QHaped
— BENHAHKE HA MMMYHOIEHES
Burammn B | ~ PEFYTRUMA 3HEPreTHYECKOTO ofimena — YyrHeTeHHe iyHEUMH HAQNDYEHHKDS

— TEAHREOR MaTabonHam
— CUHTEZ TOPMOBOE, reMornodinHa, XonecTepusa

— HapyureHie KT

— perynayrs Genwosoroe obmeHa — OEepMaTHTE

Burammy Bs — perynayma UHC — aHOPEKCHR
— YYACTHE B KPOBETEOPEHNW — GecnoxoACTED, CYOGOPOri
— NOAAEPAAHUE HOPMANLHOMND COCTOAHHR KOMMK — AHEMHA

DonMesan — CTHMYMALKA IPHTPO— M NEAKONO33A — EHEMER

KHCNOTa — CHMHTEZ aMMHOXMCNoT, JHK, PHK — apes

— HAPYLWEHILE DOCTA

BuramiH Bz

= YHACTHE B KPOBSTEODEHI
— PEFYRAUMA YINEEOAHAND M #HPOBOFD ofMena

— FHNEePpXpOMHAR MeranobnacTHas aHeEMUA

BurammH G

— EAHTHOKCUOAHT

— BAWAHME HA WMMYyHOTEHED

— ZHEMIR HOPMOXPOMHER
— MipasilieHMe 3abonesaemocTd OFBA
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Anr OPHUTM BBIIIOJIHCHUSA 3aJIaHUM.

N3y4nTh TEOPETUUECKYIO YacTh ,pacCMOTPETh MPHIIOKEHUsA1-6 U 0OpMUTH OTYET BBIMIOJIHUB
3a/1aHusl.

3aganus.

1.Kak knaccuuuupyroTcst BATAMHHBI?

2. Kakue BUTaMHHBI OTHOCAT K BOJOPACTBOPUMBIM?

3. Kakue QpyHKIUH BBIIOIHSAIOT )KUPOPACTBOPUMBIE BUTAMUHBI B OpraHu3Me?

4.Kaxkue BeliecTBa OTHOCIT K BUTAMHHOIIOJOOHBIM?
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5.IIpuyuHBI THITOBUTOMUHO3a U THIIEpBUTAaMUHO3a. [IprMepsl 3a001eBaHUT.

6.Ha nmpumepe BuTamMHHa A XapakTepu3yHTe pojb BUTAMHHOB B PA3IMUHBIX (DU3HOIOTUYECKUX
nporeccax.

7.BbIBOSI.

26



IIpakTnyeckas padora
«Ha0aroaeHue KJ1eTOK pacTeHUi U JKMBOTHBIX N0/I MUKPOCKOIIOM HA IOTOBBIX
MHKPOIIPeNnapaTax u X OMUCAHHUE».

Ieab: paccMOTpETh KJIETKU Pa3IMYHBIX OPIaHU3MOB U UX TKaHEH I10Jl MUKPOCKOIIOM (BCIIOMHUB
IIPU ATOM OCHOBHBIE NMPUEMBI padOThI ¢ MUKPOCKOIIOM), BCTIOMHUTH OCHOBHBIE YacTH, BUAUMbIC
B MUKPOCKOII U CPAaBHUTH CTPOEHHUE KJIETOK PACTUTENBHBIX U KUBOTHBIX OPraHU3MOB.
OO0opynoBaHmMe: MHUKPOCKOIIBI, TOTOBBbIE MHKpPOIpENaparbl PacTUTEIbHOW (KOXKUIA YelIyd
JyKa), )KUBOTHOM (3MUTENMANbHAs TKaHb — KJIETKU CIM3HCTOM POTOBOM MOJOCTH), TAaOIHIBI O
CTPOECHHUH PACTUTEIBHOMN U JKUBOTHOM KIIETOK.
Xoa pabdoThI:
1. PaccmoTpuTe 1101 MUKPOCKOTIOM MHUKPOIIpEnapaThl PACTUTEIbHBIX U dKUBOTHBIX KIIETOK.
2. 3apucyiiTe 1Mo OJHOW PAaCTUTEILHON W KUBOTHOU KieTke. [lonmummure ux OCHOBHBIC YaCTH,
BUJINMBIE€ B MUKPOCKOIL.
3. CpaBHHTE CTPOEHHE PACTUTEIHHON M KHBOTHON KiIeTOK. CpaBHEHHE NMPOBECTH MPH ITOMOLIH
CpaBHHUTENbHOM Tabnuibl. Crienaiite BbIBOJ O CIOKHOCTU UX CTPOCHHUSL.

IIpusnaxku Kuerkn pacrennii KieTkn sKMBOTHBIX

SAnpo

Xpomocoma

Putdocoma

MuToxoHApUN

Kovmmiaekce I'oabaxu

IMC

IenTpuouan

XJ10ponmiacTol

JlelikomiaacTel

XpoMoMILIACTbI

JIn3ocompbl

Ilepokcucombl

Kierounas o0oy10uKka

BakyoJn

uTockeser

Opraﬂeﬂﬂbl AJIA IEPEMECLIICHU S

Me3ocoMbI

4. CﬂenaﬁTe BBIBO/I, OITUPAACh HA UMCIOIIUCCA Y BaC 3HAHUA, B COOTBETCTBUH C LECJIBIO pa6OTLI.

IIpakTnyeckas padora

«CpaBHeHHe CTPOEHHS KJIETOK PACTEeHUI M ’KUBOTHBIX).

Ileab: cpaBHUTH CTPOECHUE PACTUTEIBHON U JKUBOTHOM KJIETOK.

O0opynoBaHme: MUKPOCKOII, FTOTOBbIE MUKPOIIPENapaThl KJIIETOK PACTEHUI U )KUBOTHBIX.
Xox padoTsl

3a/laHue: CpaBHUTE KJIETKU U OTBETHTE Ha BOIIPOCHI:

- B 4€M 3aKJII0YAETCs CXOJCTBO U Pa3INune KIETOK?

- KaKOBBI MPUYMHBI CXOACTBA U PA3JINYUA KJICTOK pa3JIMYHbIX OpFaHI/I3MOB?

- IOTIBITATECh OOBSICHUTD, KaK I1IJ1a YBOJIOIMS OaKkTepuil, rpuOOB, paCTeHUH U KUBOTHBIX?
CrenaiTe BBEIBOIEL.
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IIpakTnyeckas padora

«Kiaerkay.

Henab: 0000muUTh 3HAHUSA 00 YICHHH O KJIETKE.
OO6opynoBaHme: pa3gaToOYHbIN MaTepual.

Xoxa padoTbI:
—

ITo ropusonTamn

[}
5. 3enéHble TUIACTH/IBI, KOTOPBIE BCTPEUYAIOTCS B [2
KJIeTKaX (POTOCHHTE3UPYIOIINX DYKAPHUOT.
8. MHOrOKJIETOUHBIH 3apo/IbIlll, 00pa30BaBILINICS B
pe3ynbTare ApoOIeHHs
12. JInuHHbBIE, TOHKHE 00pa30BaHUs HAXOAAIIUECs B
LUTOIJIa3Me
15. Knerounas o6oo4ka ToauHon 9-10HM
18. 3enéHble mIacTUIbl, COAEPKAINE OCHOBHOE
BEIIECTBO — XJOPOPHUILIT
19. HabGop xpomocom, coaepxKaiuics B KIETKax
KaKoT0-JIM00 BU/IA )KUBBIX CYIIECTB
21. IlocTpoeHbl U3 KIETOK, MTUTAIOTCS,
Pa3MHOXKAIOTCS, PaCTyT, Pa3BUBAIOTCS, JIBIIIAT - BCE
9TO KUBHIE.
22. Coopka 6enka mo marpuie ”PHK
24. BemiecTBa XpaHsIIMecs B IM30COMax

ITo BepTHKAIHN

1. C ux moMoIIbio KJIETKAa BOCIPUHUMAET pa3IuyHbIe
BO3JICUCTBHS HA CBOIO TTOBEPXHOCTH

6. Opranoun, ciyamuii MecToM cOOpKH
0enKoB

7. KneTku, UMeroIue 11po
9. Knerku tena
10. Kucnotsl B cocrase siiep KIETOK,
oOecrneunBaroIIe XpaHEHUE U Iiepeiady
HaclleICTBEHHON HH(OpMaIIH

11. MHOkX€ECTBEHHOE JIeJIEHNE Y MPOCTENIINX
13. Oprannueckue COeIMHEHUs, B MOJIEKYJIE
KOTOPBIX OJTHOBPEMEHHO COZIepKaTCs
KapOOKCHIJIbHBIE M AMUHHBIE TPYIIIBI

14. nepeHoc reHeTUYECKON HHPOPMALIIH C
JIHK na PHK
16. AAnepHas kneTka
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2. BaxHeiimas 4acTh KJIETKH, K KOTOPOW OTHOCHUTCS
BCE €€ )KMBOE BEILIECTBO, KPOME sA/1pa

3. IlokpeiTHE KIIETKH, 3aIMIIAOLIEE €€ OT
MTOBPEKICHUI

4. Yepes 4TO OBIIUT KJIeTKa?

5. Mexanu3m npeoOpa3oBaHUs COIHEYHOTO CBETa B
SHEPIHI0 XUMHYECKUX CBS3EH

17. YacTp KJIETKHA UMEIOIAsi CBOE CTPOCHUE U
(byHKIHIO

20. HykneonpoTenaHbie CTPYKTYPHI B S1Ipe
3YKaApUOTHYECKON KIIETKH

23. O6nacTp, e TECHO MPUIICKAT TKAaHU
XOpHOHA U CIIM3UCTAsi MATKH.
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IIpakTnyeckas padora
«CpaBHUTe/IbHBIN AHAJIN3 MUTO3a H Meii03a)».
Ieab: cpaBHUTH NPOLIECCHI MUTO3a U MEW03a
O0opynoBanme: MaTepuan yuyeOHuka, Tabauisl «Muto3. Meitos»
Xoxa padoTbI:
1. CpaBuute mpoieccsl MUTO3a M Meii03a, 3a110JTHUB TaOJIHILY.

IIpu3HaKu 1J1s1 CpaBHEHUSA Muro3

Meiio3

1.ITpoueccer B unTepdasze

2. Yucao geneHuit

3. ®a3wl geneHus

4. KpoccuHrosep

5. Yucno noYepHux KIETOK

6. XpoMOCOMHBII HAabOp JOYEPHUX
KJIETOK

7. KommuectBo JJHK B pouepHux
KJIeTKax

8. Jlig Kakux KIETOK OpraHusma
XapaKTepHO JIeJICHNE

9.  PacmpocTpaHeHHOCTb  Cpenu
OpraHU3MOB

2. Cpenaiite BbIBOJ 110 paboTe.
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IIpakTnyeckasi padbora

«BpIfiBIeHHE IPU3HAKOB CXOACTBA 3apPOAbILICH YeJ0BeKa U APYTUX MJICKONUTAIOIINX KaK
J0KA3aTeJIbCTBA UX POACTBAY.

Ileab: BBIABUTH NPU3HAKM CXOJCTBA 3apOAbILIEH YEIOBEKAa U JPYTUX MIIEKONMTAIOIUX Kak
JI0Ka3aTeIbCTBO UX POJICTBA.

O0OopynoBanme: Tabnmuua «Jloka3arenbcTBO pPOJCTBA 3apOJbIIIeld 4YeJIOBEKa U JIPYTHX
MJIEKOIIMTAIOLINX )KUBOTHBIX)

Xoa padoTsl

3aganue:

1. CpaBHuTe craguu pa3BuTHs 3apoabiieid. Ectb nmu cxoactsa? B uém onu nposiistores?
Onumure ux.

2. CpaBHUTE CTaIuU pa3BUTH 3apoabliiei. Ectb nu pasnuuusa? B uéM onu npossistores?
Onumure ux.

3. Cnenaiite BBIBOJIBI O PU3HAKAX CXOJCTBA 3apOAbIIIEH YEIOBEKA U APYTUX MIEKOIUTAIOIINX
KaK JJ0Ka3aTeIbCTBO UX POJICTBA
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IIpakTnyeckas padora
«CocTaBjieHHe NPOCTEHIINX CXeM MOHOTHOPHAHOIO U JUTHOPHIHOTO CKPeLMBAHUS.
Bapuant 1.
Hesan: HayunThcst cOCTaBIATh MPOCTEHIINE CXEMbl MOHO- M JUTMOPUAHOTO CKpEIIMBAaHUS Ha
OCHOBE IIPEIOKECHHBIX TAHHBIX.
1. 3AJJAHUE TemMHOro MOXHATOTO KpPOJMKAa CKPECTWJIM C O€nbIM ThajkuM. B mepBom
MOKOJICHUU BCe OCOOM OBbUIM TEeMHBIMH MOXHAThIMH. BO BTOPOM IOKOJIEHHH TNPOU3OILIO
pacieriecHne: TeMHBIE MOXHAThIE, TEMHBIC TTaJKue, Oelibie MOXHaThie, Oembie riankue( 6%).
Onpenenure TEHOTUIBI poauTeNied UM MNOTOMKOB. OrmpenenuTe MPOLEHTHOE COOTHOIICHHE
pacuienieHus MPU3HAKOB BO BTOPOM MOKOJICHUH, €CIIH Oelble TIalkue CoCTaBmiIn 6%.
Xox padoTsbl
1.BcioMHUTE M 3andIIUTe B TETPaad UYTO HA3bIBACTCSI MOHOTUOPUIHBIM W JAUTHOPHIHBIM
CKpEIIUBAHHUEM.
2. 3anuimuTe MEpBBIA U TPETUH 3aKOHBI MeHaems
3. BuumarensHO npouuTaiiTe 3ajanue Bapuanta. Onpenenure Kakoi ajuienb JOMUHAHTHBIN, a
KaKOH — peLecCUBHbIM, UCX0/ U3 (eHOTHNA ( BHEUIHUX MPHU3HAKOB) MOTOMKOB nepBoro( F1) u
BTOoporo ( F2) mokosnenus.
4. IlpaBWibHO 3alUMIIMTE C TIOMOILBIO YCIOBHBIX 3HAKOB CXEMYy MOHOTHOPHUJIHOTO U
JUTHOPHUIHOTO CKPELUBAHUI.
5.  VYKaxuTe 3aKOHOMEPHOCTb DACLICIUIEHUS MPU3HAKOB B IIEPBOM U BTOPOM IIOKOJEHHUH
ruopuaoB 1Mo (GEHOTUITy U MO TEHOTHILY , MOJMKCAB IMOJ POAUTEISIMH , IOTOMKAMH TaMETHl,
TCHOTHIT U (PCHOTHIT
6. Cpnenaiite BBIBOA O 3aKOHOMEPHOCTH HACIEOBAHUS MPU3HAKOB POAMTENEH MOTOMKAMHU
nepBoro u Broporo nokosneHui.( cornacHo I u 11l 3axkonam Men- nens)

Bapuant 2.
Heanb: Hayuutbcs cocTaBisATh MPOCTEHIINE CXEMbl MOHO- U JTUTHOPUAHOTO CKPELIMBaHUS Ha
OCHOBE IPEJI0KEHHBIX TaHHBIX.
3AJJAHUE: Ckpectunu cunero nomyraitunka (AABB) c xenteiM (aaBB). Iloromku B mepBom
MOKOJIGHUU ObUIM BC€ 3eleHbIMU. BoO BTOPOM MOKOJIEHMH MPOW3OLUIO pacLIeIUIEHHe
NOMYTrallunkoB Ha 3€JIeHBIX, MXENThIX, CHHUX M OJHoro Oeinoro. Ompenenure TE€HOTUIIBI
ponuteneil u moTtoMkoB. OmpenenuTe COOTHOUIEHHE pPACLIEIUIEHHsS NPU3HAKOB BO BTOPOM
MOKOJICHUH 110 (PEHOTHITY.

Xoa padoTsl
1. BcnoMHUTE W 3amMIIUTE B TETpajad, YTO Ha3bIBAETCSI MOHOTUOPUIHBIM U JAUTHOPHIHBIM
CKpELIMBAHHUEM.
1. 3anummuTe nepsblil U TpeTHi 3akoHBl MeHens
2. BuumarenbHO pounTalTe 3aaHue BapuaHTa. OnpenenuTe Kakoi ajuieib JTOMUHAHTHBIN, a
KaKOH — peLecCUBHBIM, UCX0/ U3 (peHOoTHNa ( BHEUIHUX MpHU3HAKOB) MoToMKoB nepBoro( F1) u
Broporo ( F2) noxonenus. [Toxymaiite, B kakoM citydae Mmoyiy4aercs 3ejeHasi OKpacka.
3. TIPABUJIBHO 3amummTe ¢ MOMOIIBI0 YCIOBHBIX 3HAKOB CXEMY MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPELMBaHUI.
4. YxkaxuTe 3aKOHOMEPHOCTh pacLICIUICHHs] NPU3HAKOB B TEPBOM M BTOPOM MOKOJEHHUHU
ruopuaoB 1Mo (EHOTUITY U IO TEHOTHILY , MOJMNKCAB IO POAUTEISIMH , TIOTOMKAMH TaMETHl,
TeHOTHIT U peHOTUI(pacuepTUTh perietky [lennera)
5. Cpenaiite BbIBOJ O 3aKOHOMEPHOCTH HAcleAOBaHUS MPHU3HAKOB POAMUTENECH MMOTOMKaMH
nepBoro u Broporo nokoneHui (cornacHo I u III 3axonam Mengens).
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IIpakTnyeckas padora
«Pelenne reHeTHYECKUX 3a1a9».
Heab: HayunThcs pemaTh reHeTHUYECKHE 3a/1a4H.
1 BapuanT

1.I'en oxpacku T1na3 y Myxu Jpo3oduinbl Haxomutcss B X-xpomocome. KpacHbie
(HopmanbHBIe) T1a3a (B) nomunupytot Haa Oenornazuem (B). Onpenenure GEeHOTUI U TEHOTHIT Y
notomcTBa F1, eciii ckpecTUTh 0eNoriazyro caMKy ¢ KpacHOTJIa3bIM caMIoM?

2.Marts rereposurotna, umeetr A (I) rpymnmy kpoBu, oren romo3urorex, umeer B (1)
rpynny kpoBu. Kakue rpyninbsl KpoBH BO3MOXKHBI Y UX JIE€TEi?

3.V niueHuIsl reH KapJuKoBoro pocra (A) AOMUHUPYET HaJl TEHOM HOPMaJIbHOI'O pocTa
(a). Onpenenure reHOTUIT U (DEHOTHIT TIOTOMCTBA OT CKPEIIUBAHMUS:

a) TOMO3UI'OTHOM KapJIMKOBOM MILIEHUIBI ¢ HOPMAJIbHOM;
0) IBYX T€TePO3UTOTHBIX KAPIUKOBBIX PACTCHHUI MIICHUIIBL.

4.Y MOpcKuX CBUHOK BHXpacTas (po3erouHasi) mepcts (P) tomunupyer Han raaaxoi (p),
a yepHas okpacka teina (B) max 6emoii (B). ['oMmo3uroTHas po3eTouHas yepHasi CBHHKa CKpeIeHa
C TJIQAKOUIepCTHOH Oenoli cBMHKOM. Kakas yacTh po3eTodHBIX YepHBIX ocobeit moromcTBa F2
OyJIeT rOMO3UIOTHA MO 000UM MpU3HAKaM?

5.V denoBeka T'eH Kapux Iiia3 JOMUHHUPYET HaJl TCHOM ToyObIX I71a3, 8 YMEHUE BJIAJIETh
MIPEUMYIIIECTBEHHO MPaBOM pyKOil HaJl TeBOPYKOCThI0. OO€ mapbl FT€HOB PACHOI0KEHBI B Pa3HBIX
xpomocomax. Kakumu MOryT ObITh 1€TH, €CIIU:

a) POJIUTENH Te€TePO3UTOTHBL;
0) oTerl JieBIlla, HO T€TEPO3UTOTEH MO IBETY TJia3, a MaTh rojyooriasas, HO T€TepO3UrOTHA B
OTHOIICHHUHU BIIAJIETh PYKaMH.

2 BapuMaHT

1.I'en 1mBeTOBO#M CIENOTHl (HAIBTOHU3M) pacmoyiokeH B X-xpomocome. Ompenenute
BEPOATHOCTH POXKACHUS AETEH C JAIbTOHU3MOM B CEMbE, TJIe JKeHa UMEET HOPMAIbHOE 3pEHUE,
HO €€ OTell CTPajajl IBETOBOM CIENOTON. B ceMbe My»ka 1aabTOHU3MA HET.

2.V manpunka O (I) rpynmna kpoBw, y ero cectpsl AB (IV). Onpenenure rpyriy KpoBH U
TE€HOTHII UX POJUTENECH.

3. l'omy6orna3zelii My>xunHa, 002 poIUTENsT KOTOPOTO UMENU KapHe I1a3a, KeHWJICS Ha
Kaperia3oi >KeHIIWHEe, OTell KOTOPOW MMEeN Kapue, a MaTh - roiyosie riaza. Ot 3Toro Opaka
poauicss roiyOornasslii pebeHOK. KakoBbl TeHOTHUIIBI Bcex ynoMsHyThIX Jsun? Kakosa
BEPOSATHOCTb POKJCHUS B 3TOM ceMbe Kaperiaa3zoro pedeHka?

4.T'ony6orna3elii mpaslia, OTEl] KOTOPOro ObUI JIEBLIOH, KEHUJICS Ha Kaperya3oil jesiie
U3 CEMEWCTBA, BCE WICHBI KOTOPOTO B TEUCHHWE HECKOIBKMX TMOKOJCHUI MMENH KapHe Iiasa.
Kakoro moromcTBa M C Kakoil BEpOSTHOCTbIO B OTHOIIEHUHM ATHX ABYX HPHU3HAKOB CJIEIyeT
0KHMJIaTh OT 3TOro Opaka?

5.V denoBeka 0:11M30pykocTh (M) TOMUHUpYET HaJl HOPMAJIbHBIM 3peHHUEM (M), a KapHe
maza (B) Hanp romyObimMu (B). EquHCTBEHHBIN peOEHOK OMM30PYKHMX KaperyasblX poJauTenel
uMeeT roiyOble Ii1aza U HOpMajibHOE 3peHHue. OnpeaenuTe TeHOTUIIBl BCeX TpeX YICHOB ITOM
CEMBH.
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IIpakTnyeckasi padbora

«BpIsiBIeHHEe H3MEHYMBOCTH y 0C00eil 0THOT0 BHIA).

Heab: chopmMupoBaTh MOHATHE U3MEHUYUBOCTH OPraHU3MOB, MPOJOJIKHUTH BHIPAOOTKY YMEHUM
Ha0JII0aTh HATYpaJbHbIEe 00BEKThI, HAXOAUTH MPU3HAKU U3MEHYUBOCTH.

OO6opynoBaHue: TETpajib, Pyuka, KAPTUHKU PHIOOK, PACTCHUA.

Xoa padoTsl

Yacrs 1.

1. BcnoMHuUTE ¥ 3aMIUIITUTE OCHOBHBIE BU/IbI H3MEHYHUBOCTH.

2. PaccmotpuTe ppIOOK «Tynmm» Ha GoTtorpaduu.

3. BezenuTe npu3HaKu, OIMHAKOBBIX JUISI BCEX PhIO, U MIX Pa3IM4usl.

4. Onpenenute, KaKOW TUTT U3MEHYMBOCTH 00YCIIOBUJI TIOSIBJICHUE Pa3JIMUU.

5. Cnenaiite BBIBOJ: KaK BO3HUKIIA OTJIMUUA Y 0COOEH OJTHOTO BU/IA.

Yacts 2.

1. CpaBuute 2—3 pacTteHusi OHOTO BUJa (WM UX OTJIEIbHBIC OPTaHbl: JUCThS, CEMEHA, IUIO/IbI
U JIp.), HalliuTe MpPU3HAKU CXOJICTBA B MX CTpoeHHH. OObSICHUTE MPUYMHBI CXOACTBA 0COOEi
OJIHOTO BUJA.

2. BrisiBuTe y HCclieyeMbIX pacTeHHH Mpu3Haku paznuuus. OTBETbTE HA BOIPOC: KakKue
CBOICTBA OPraHU3MOB 00YCJIOBIMBAIOT PA3IMYHsI MEXy 0COOSIMU OJTHOTO M TOTO K€ BUaa?

3. PackpoiiTe 3HaueHHE STUX CBOWCTB OpraHU3MOB AJis SBoiwonuu. Kakue, Ha Bam B3I,
pasnuuus  0OyCIIOBIIEHBI HACIEICTBEHHOM W3MEHYMBOCTBIO, Kakhe — HEHACIEeICTBEHHON
M3MEeHYUBOCTHIO? OOBSCHUTE, KAK MOTJIM BOZHUKHYTH PA3JIMYMs MEKIY OCOOSIMU OJTHOTO BHJIA.
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IIpakTnyeckas padora
«AHaJHM3 PEHOTHNHYECKOH H3MEHYHBOCTI.

Heab: yriayOuTh 3HAHUS O HOPME pEAKIMHM KakK IMpeese MPUCIOCOOUTENbHBIX peakiuit
OpraHu3MoB;  C(HOPMHPOBATh 3HAHHS O CTATUCTUYECKOM psiié WU3MEHYMBOCTU MPHU3HAKA;
BbIpa0OTaTh yMEHHE JKCHEPUMEHTANIbHO MOIYy4YaTh BapUallMOHHBIA DS U CTPOUTH KPUBYIO
HOPMBI PEAKIUH.

Oo6opynoBanue: HAOOpPHI OWOJOTHYECKUX OOBEKTOB: ceMeHa ¢acosn, 0000B, KOJIOCHS
MIICHUIIBI, TUCThS 0I0HM, akanuu U 1p. He MeHee 30 (100) sK3eMIUSIpOB OJTHOTO BHA; METP
JUTSL U3MEPEHUS POCTa YUalluXCsl TPYIIIBL.

Xoa padoTsl

1 pacnonoxuTe TUCThS (MU APYTUE OOBEKTHI) B MOPSAKE HApACTaHUS UX JJIMHBI,

2 U3MephTE JIUHY OOBEKTOB, POCT OJJHOKYPCHHUKOB, TIOJYYEHHBIC JAHHBIC 3aIUIIUTE B TETPAJIH.
[Toncuuraiite 4MciaO OOBEKTOB, MMEIOIIMX OJMHAKOBYIO JJIUHY (pOCT), BHECHUTE JaHHBIE B
Ta0IuILy:

Pa3mep 00bekToB V | Uncino 00beKTOB n

3 mocTpoiiTe BapHAIlMOHHYIO KPUBYIO, KOTOpasl MPEJICTaBIsACT cO00M rpaduueckoe BhIpaXKCHUE
W3MEHUYMBOCTH TIPU3HAKA; YacTOTa BCTPEYAEMOCTH IMpH3HAKa — IO BEPTUKAIIM; CTENEHb
BBIPOKEHHOCTH MPU3HAKA — [10 TOPU3OHTAIN
4 naiite onpeaeneHUEe TEPMUHAM — U3MEHUHUBOCTD, MOAU(PHUKAIIMOHHAS U3MEHUYUBOCTb, (PEHOTHII,
TEHOTHII, HOpMa PEAKIMHU, BApUAIIMOHHBINA PSI.
5 kakue npu3Haku (PeHOTHIAa UMEIO Y3KYI0, a KaKhe — IIMPOKYI0 HOpMY peakuuu? Yem
00yCIIOBJICHA IITMPOTA HOPMBI PEAKIIHH, U OT KaKuX ()aKTOPOB OHA MOXKET 3aBHCETh?

35



IIpakTnyeckas padora
«BblIsiBJIeHHEe HCTOYHUKOB MYTAr€HOB B OKpYkalouleil cpeae (KOCBEHHO) M OLleHKA
BO3MOKHBIX MOCJIeACTBHIA UX BIUSIHUSA HA OPraHU3M».
Heab: HAYYUTHCS ONPEACISATH UCTOYHUKH MYTareHOB B OBITY.
OO6opynoBanue: yrmakoBKd (MakeT M3-TOJ  MOJIOKA, CyXapuUKOB, COKa), YIIAaKOBKHU
KOCMETHYECKON MPOAYKIHH (KpeM IS PyK, IIAMITyHb, I€30J0PAHT), Ta0IHIa KOJOB MUIIEBBIX
100aBOK.
Xoa padoTsl
3apanue 1. PaccMoTpuTe BHUMATEIBHO 3THKETKY IMPEIIOKEHHOTO BaM IPOJIOBOILCTBEHHOIO
tToBapa. Kakue BelecTBa BXOJAT B cocTaB poaykra? EcTe 1u B cocTaBe BelecTBa, 3aHECEHHBIE
B CIIHCOK ITHIIEBBIX T00aBOK?
CrenaiiTe BEIBOJ O KaU€CTBE MPOAYKTA U CTETICHH OMACHOCTH JIJIsl YEJIOBEKa.
3apanue 2. PaccMoTpuTe BHUMATEIBLHO STUKETKY MPEIJIOKEHHOTO BaM HEIIPOI0BOJIBLCTBEHHOTO
toBapa. Kakue BemiecTBa BXOAST B cocTaB mpoaykuuu? EcTe a1 B cocTaBe BeIECTBa,
3aHECEHHBIC B CITMCOK KaHIIEPOTEHOB?
CrenaiiTe BEIBOJ O KaU€CTBE MPOAYKTA U CTETICHH OMACHOCTH JIJIs1 YEJIOBEKa.
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IIpakTH4Yeckoe 3aHATHE
Bupycut kak neknemounas gpopma yHcusnu u ux 3nayenue.
Xo paboThl:
IIpesicoe, yem npucmynums K 6bln0JIHEHUIO 3A0AHULL, UZYUUNIE MEOPEMUYeCKUIL
Mamepuan:
Yuebuuk buonorus B.M. Koncrantunos, ctp. 35-38.

OCHOBHBIE TEPMHUHBI H IIOHATHA
Bupyc. Bupuon. Cepauesuna. Kancua. Kancomepsl. Cynepkarncua. PeTpoBupychl.
bakrepuodar. BUY.

1. BOl'[pOCLI AJIA CAMOKOHTPOJIA MCXOIHOI'0 YPOBHHA 3HAHMM:

Urto co0oif MpeACcTaBIsIOT BUPYCHI, U K KaKoi (hopMe KU3HU UX MOKHO OTHECTH?
BcnomuuTe, kakue 3a601eBaHMs BbI3bIBAIOT BUPYCHI?

Kem u xorza ObUTH OTKPBITHI BUPYCHI?

Kakoe ctpoeHue umMeroT BUPYyChI?

Uem MOKET OBITH MPEICTABIICH TEHETUYECKUH amnmapaT BUPYCOB?

Ha kakue 2 rpynnsl MO>XHO pa3zienuTs BUupycsl? [IpuBeauTe npumepsl TAKMX BUPYCOB.
KakoB mpuHIIUT B3aMMOICHCTBHS BUPYCA U KJIETKHU?

Kakumu coiicTBamu 0071a/1al0T BUPYCHI?

HazoBute MexaHU3MbI TIepeiadyu BUPYCHBIX HHDEKITUH.

0. Kaxkue Bupychl Ha3bIBaroT OakTepuodaramu?

11. Kaxue nmpeanonoxeHusi MOKHO CIENIaTh O MPOUCXO0XKICHUU BUPYCOB?

BoOoo~NoOR~WNE

3aoanus.

[lepeuncnure OTANYUS BUPYCOB OT JPYTrUX (GOPM KU3HU.

Bupycsl — 3T0 BHYTpUKIIETOUHbIE apa3uTel. OObsiCHUTE, ToueMy?

3apucyiite B TETpaau CXeMaTHUYHOE CTPOEHHE IPOCTOTO U CIOKHOTO Bupyca. Chenaite
0003HaUEHMS.

IIpocmwie Cnoowcruie

Pasmuoxenune BUPYCOB IPUHOHUIIMATIBHO OTJIIMYACTCA OT PAa3MHOXCHUSA JPYTUX OPraHU3MOB.
3aroaHuTe Ta6n1/1uy, O0XapaKTCPpHU30BaAB KAXKIAYHO CTAAHUIO B3aHMOHCﬁCTBHH BHUpYCa U KIJIICTKH.

Cranus XapakTeprucTruKa

IIpukpenuenue —
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aocopbyus

[IpoHukHOBEHME BUpYyCa
B KIIETKY — 8UPONEKCUC

«Pa3neBanuey Bupyca

buocunres
KOMIIOHEHTOB BUpYca

COopka BUPYCOB

Brixon Bupycos u3
KIIETKU

PaccmoTtpuTe 1 3apucyiiTe B TeTpaau crpoeHue dakrepuodara.

A — GakTepuodar 10 NpUCOSTUHEHUS K
OakTepuaIbHOU KIETKE,

b — 6akrepuodar, BerrankuBaromuii JJTHK
B KIIETKY

OO0BsICHUTE, B YEM OCOOEHHOCTH
MIPOHMKHOBEHUs OakTepruodara B
OaKTepuaNIbHYIO KIETKY.

Hcnonp3ys 3HaHUS 0 MEXaHU3Max Iepeladll BUPYCHBIX 3a00JI€BaHUM, IPEITIOKUTE MEPHI

npoUTAKTUKU UX PACTIPOCTPAHEHUS?

BrinonsuTe TECTOBOE 3aJaHuc, BBI6paB OJJH HpaBI/IJ'ILHHﬁ BApHUAHT OTBCTA:

1. Hexnerounslie (pOpMBbI JKM3HU:
A )IpOKapHOTHI;

b) sykapuortsr,

B) unanen;

') BUpYCHI.

2. Hayka, n3y4yaomasi BUpyChI:
A) apaxHoJorus;

b) 6akrepuonorus;

B) Bupycomnorus;

I') nuronorus.

3. 3pesible BUPYCHbIE YACTHIIBI HA3IBAIOTCH
A) BUOPHOHBI;

b) BupuoHsi;

B) sM0puonsI;

I') rameTsl.

4. K10 siB/IsIeTCSl OCHOBOIOJIO)KHUKOM HAYKH
BHPYCOJIOTHH:

A) J1. IBaHOBCKUI;

Bb) ®@. ne Oppens;

B) JI. IlacTep;

I') M. beliepuHk.

5. Kakumu ¢gopmamu MoryT ObITh
npeacrasiaenbl PHK B cocTaBe BUpycoB:
A) O/IHOLIETIOYEYHBIE;

b) nByuenoueunsle;

B) ogHoLenoyeyHble U JBYLIEIOYEUHBIE;
I") PHK He BXOIMT B COCTaB BHPYCOB.

6. Kakoii BuUpyc ObLT1 OTKPBIT CAMbIM IIEPBBIM:
A) BuUpyc TabauHON MO3auKH,

b) Bupyc rpunna;

B) Bupyc ocmsr;

I') BU4.

7. BesakoBasi 000/104Ka, B KOTOPYIO 3aKJII04YEH
reHOM BHPYCa, Ha3bIBAETCH:
A) xancyna;

8. Bupycbl MOTyT pa3MHOKaThCSI:
A) nenennewm;
B) TonbKO BHYTPH KJIETOK;
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b) xancupn;
B) xierounas crenka,

B) B BozIE;
I') ¢ momommpio MUTO3A.

") BUpHOH.

9. CuHTe3 BUPYCHBIX 0€JIKOB 10. Kak Ha3pIBalOTCSl BUPYChI, OPaXKAKOIIHAE
OCYLIEeCTBJSIETCS: O0akTepum:

A) Ha prubocOMax KJIETKH-X0351HA; A) podarmu,

b) Ha coOCcTBEHHBIX pUOOCOMAaxX BUpYCa.

b) 6akrepuodaru;
B) BupuoHsr;
I') HyKI€OTUABL.
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IIpakTnyeckas padbora

Pemenue 3agau no teme: «CuenjieHHOe HACJIeJOBAHHE)

BapuanTt 1

1. ¥V Tomara BBICOKHN POCT JOMUHUPYET HAJ HU3KUM, IJIaJKUN 3HAOCIIEPM HaJ IIEPOXOBATHIM.
Oty npusHaku cuemieHbl. OT CKpelMBaHUs BBICOKMX PACTEHHH C TJAAKUM SHAOCIHEPMOM C
HU3KMMM PACTEHMSIMM C LIEPOXOBAThIM IOJIyYEHO pacuieryieHue: 218 BBICOKMX pacTeHuil ¢
[JIaIKUM 3HJ0cHepMOM, 10 — BBICOKHX € HIEPOXOBAThIM, 7 — HU3KUX C TIAAKUM, 199 — HU3KuUX C
mepoxoBaTsiM. OMpeaenuTe pacCTOTHUE MEXAY FeHAMHU.

2. Y 310pOoBBIX poautenielt poauics chiH-TeModmmK. KakoBel reHoTuIBl poauTtenei? OT Koro
CBIH YHacle10Basl O0JIe3Hb?

3. 'enbl nanbTOHM3MA U TeMOGUINH CLEIUICHBI U HaXOJATCs B 0JHONU xpomocome. Kakue netu
MOTYT POAMTBCS OT Opaka TeMOQWIMKA C KCHIMWHOW, CTpaJalomedl JalbTOHHU3MOM, a B
OCTaJIbHOM HMelolIel OaronoayyHslii reHotun? CaenaiTe reHeTHYECKYIO 3alHuCh 3a/1a4H.

4.V mepua KpacHasl OKpacka Iiojia JOMUHUPYET HaJ 3eJICHHOW, a BBICOKUU pOCT CcTeOIIs - Hall
KapJMKOBBIM. ['€HbI, ompejensomue OKpacKy IUIOJa U BBICOTY CTeOJs, JeXaT B OJHOMN
XpoMocoMe, paccTossHue Mexay ux jokycamu 40 M. CkpemeHo reTepo3uroTHoe 1mo oOouMm
MpU3HAKaM PACTEHUE C KapJIMKOBBIM, UMEIOUINM 3€JIEHYI0 OKPACKy IUIOfA.

A) CKOJBKO THIIOB raMeT 00pa3yercs Yy pOAMTEIICKON 0COOM KpPacCHOM OKPACKH C BBICOKHUM
ctebnem?

b) KakoBa BeposTtHOCT B % TOSIBJIEHUS TOTOMCTBA, HMEIOIIETO 3€JIEHYI0 OKpPacKy ¢
KapJIMKOBBIM CTeOIEM?

B) Kakoii npoLeHT NOTOMKOB OT CKpEIlMBaHUs OYJET TUT€TEPO3UTOTEH?

5. XKenmuna, noiayyuBIIas aHUPUIUIO (OTCYTCTBUE PAAyKHOU OOOJIOUKH) OT OTIA, & TEMHYIO
sMaJb 3y0OB OT MaTepH, BBIIILIA 3aMYK 32 3JJ0POBOr0 My>KunHY. KakoBa BEpOSTHOCTh POXKICHUS
B 3TOIl ceMbe JieTell ¢ JByMsI aHOMAJIUSIMU, €CJIH JIOKYChl T€HOB, OMPEACISIOMINX dTH MPU3HAKH,
HaxXOAATCA B X XpoOMOCcoMax Ha paccTosHUU 20 MOpraHu/I.

OTBeThI HA MPAKTHYECKYI PadoTy

Pemenne 3aga4 mo teme: «ClenjieHHOe HACJIeIOBAHHE»
Bapuanr 1

1. 10+7

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

10+7+199+218

OTtBer: 3,9M

2. H — 3mopoBsie
h — remounust

P: XX XHY
Fli
G xH xh
xH xH xH X xH
|y X"y  [x'y |

Oteer: X" X", X" V. Ot matepn.

3. D —Hopma
d — manpTOHU3M
H — nopma

h - remouus

P: Xud Xpd XnP v
G Xy
XnP Xn? XnP
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Fi: |

y | Xty |

OTBeT: 1IeBOYKA 3710pOBasi (HOCUTEIbHUIIA T'eHa TeMO(DIINK U TaTbTOHU3MA),

MaJIbYUK-AaJIbTOHHUK.

AB
P %i 78 X d
I'"AB. a &
30%  30%
HEKPOCCOBEPHEIE
Ag. abB
20% 20%
KpPOCCOBEPHEIS

d

B
a B 4-

A - TeH, OnpeneNsIoNNi KPAaCHYI0 OKPACKy IUIOAA;
a - TeH, OMPeeNAIONINN 3eJICHHYIO0 OKPAacKy IJI0/a;
B — ren, onpeaensroniuii BRICOKHI poc cTeoIs;

B — I'€H, ONPEEIISIONINI KapIUKOBOCTE;

Fy:

(Paccrosinue mexny renamu) Sas = 40 M.

_?_ A B a B Asm™m aBm
a B A B a B A B ™ a B

a BUl a B N A B_Ul a B_Ul

Oteet: A) 4, b) 20%, B) 30%.

5.

Pelenne:

Hano:

A — reH aHUpUANY;

a — TeH HOPMBHI 110 Paly’KHOI 000JI0UKe;

B — ren TemHoli smanu 3y00B;

B — I'€H HOPMBI;

G XpA Xg? XgA Xp?
40% 40% 10% 10%

Xba XbA Xb a XBa Xba XBA Xba Xba Xba
20% 20% 5% 5%

Y XA Y Xg*Y XgtY XY
20% 20% 5% 5%

Sag =20 M.
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P X X . X Y
= B =
A a a
r X X X Y
= = H
HEKpPOCCOBEpHEIE
a a
3L o X
= =
KpOCCOBEPHEIS
A = a a A
Fp: X X . X X - X Y
B = B = =
20%0 20%s 20%%a
AHMPH I TEMHEIE 3VORI AHNPHIHE

OtBer: 10%

X v
B
20%

T SMHEIS VORI
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IIpakTnyeckas padbora

Pemenne 3agau no teme: «CienjieHHoe HACJAeA0BaHHE»

Bapuanr 2

1.Tennl D u F cuemiensl u HaxoasTcst B XxpoMocoMme Ha paccrosiuuu 14M. Kakue rametsl U B
KaKOM KOJIM4eCTBE JacT aurereposurora DF ?

df
2. O6a poauTens 30pOBBI, HO Y HUX POJHIICS CHIH C HApYIICHUEM IIBETOBOTO 3peHus. OT KOro
CBhIH yHacjea0Bal JabTOHU3M? KakoBbl F€HOTHUIIBI POAUTENECH?

3. 'enbl nanbTOHM3MA U TEMO(MINH CICTUICHBI U HAXOATCsA B OAHOM xpoMocome. Kakue nmeru
MOTYT POJMTBCS OT Opaka [MadbTOHWKA C SKEHIIMHOW, CTpajaroniei NadbTOHU3MOM U
SIBJISTFOIIICHCSL HOCUTENbHUIIEH TeHa remoduanu? CrenaiTe reHeTUYECKYIO 3alrch 3a/1a4u.

4.V KyKypy3bl I'€H CKPYYEHHOCTH JIUCTbEB U I'€H KAPJIMKOBOCTU HAaXOIATCS B TpeTbed mape
TOMOJIOTMUHBIX XpPOMOCOM Ha paccTosiHuu 18M. CKpecTWsn pOoaUTENbCKHE (FOMO3UIOTHBIE)
pacTeHus KyKypy3bl, UMEIOIE HOPMAJIbHBIE JIUCThSI U BHICOKUH POCT (JIOMMHAHTHBIE TPU3HAKH)
U KapJIMKOBBIE CO CKPYYEHHBIMH JIUCTHSIMH. [ HMOpHABI TEPBOTO TOKOJICHHS IOJIBEPIIIN
AHAIN3UPYIOLIEMY CKPEILNBAHUIO.

A) KaxoBa BepoATHOCTb B % IOSIBIEHHUS Yy THUOPHUIIOB BTOPOIO IIOKOJIEHUS KapJIUKOBBIX
pPacTeHUH CO CKPY4YEHHBIMU JIMCThAMU?

b) Kaxoii mpo1ieHT NOTOMKOB OT CKPEUIMBAHUS OYyAET AUTeTEPO3UTOTEH?

B) Ckoiibko pa3HbIX ()EHOTHIIOB MOXKET ObITh B IOTOMCTBE BTOPOI'O MOKOJIEHUS?

5. Kenmwmna, mony4uBiias peTUHUT (HOYHAS CJIENOTa) OT OTLA, @ PaXUT OT MaTepH, BHIILIA
3aMyX 3a 3J0pOBOro MykuumHy. KakoBa BEpOATHOCTb POXKIAEHHUS B 3TOW CEMbE JETEU C IBYMS
AHOMAJIMSIMH, €CJIM JIOKYChI T€HOB, ONPEACIISIIOIIUX 3TU IPU3HAKH, HAXOIATCA B X XpOMOCOMAax
Ha paccTosHuu 22 M.

OTBeTHI HA MPAKTHYECKYIO PadoTy

Pemenne 3aga4 no teme: «CuenjieHHoe HacJdeJ0BAHHE»
Bapuanr 1

1. DF, df - HekpoccoBepHbIC TaMeThI.

43% , 43%

Df , dF — kxpoccoBepHbIC raMeThl.

7% 7%

2. 2. D — 3nmopoBeIe
d— manbTOHU3M

P: XPXIXPy
G xP x4 Fi:
XxP xP xP x4 xb
v XPy Xy

Otset: XP X%, XP V. Ot marepn.

3. D —Hopma
d — manpTOHU3M
H — nopma

h - remoduus
P: X1 Xn! Xp? ¥V
[G | X, | X
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Xy Xt Xt | Xt Xt [Fa:

v Xy Xy

Oteet: 100% neBoukwu -nanbToHUKH, 50% IeBOYEK HOCUTEILHUIL T€HA TeMODUITUH.

50% ManbUMKU-AaTbTOHUKH, 50% MabYUKH-TeMO(pHUINKH-IaTbTOHUKH.

4. A — HOpMaJbHbIE JIUCThA
a — CKpy4YEeHHbIE JIUCThA

B — BeICcOKHE

b — xapaukoBBIE

Sag- 18 M

P1: AB ab

AB ab

Fi: AB

ab

PZ; AB ab

ab ab

Fo:

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

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

Otget: A) 41%, b) 41%, B) 4.

5. lano:

A — reH peTUHUTA,

a — IeH HOPMBbI 3pEHUS;

B — ren paxwura;

B — I'€H HOPMBI;

Sag =22 M.

G Xp 2 Xg? Xt Xp?
39% 39% 11% 11%

Xp? XpA Xp? | Xp*Xp? | XA Xp* | Xp* Xp?
19,5% 19,5% 5,5% 5,5%

v XA Y Xg*Y XgtY XY
19,5% 19,5% 5.5% 5.5%

OtBer: 11%

P: Xp A Xg? Xp? V
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IIpakTnyeckasi padbora

3amaua. 'eneTnka moaa. HaciemoBaHue cuenyJieHHOE C TOJIOM.

Hear um 3agaum: 337aya IIOCTPOEHA HAa OCHOBE Marepuana, IMpeIoKEHHOTo paboueit
IIPOrpaMMOii, sl 03HAKOMJIEHHS C OCOOEHHOCTSIMM OIPEAEICHUS 110J1a, C HAaCJIEJOBAHUEM Yy
YeJI0BeKa MIPU3HAKOB, CLIEIVIEHHBIX C [TOJIOM.

JleificTBUSl y4YalMXCsl: JaHHAS 3ajJa4a MOXET OBITh HCIIOJIb30BaHA KakK oOydaromas Juis
CaMOCTOSITENILHOTO MOTy4eHus 3HaHui 1o teme «I'eneruka nona», «HacnencTBeHHble O0IE3HH.
bonesHu, cBsA3aHHBIE C MOJIOMY», WJIM KaK KOHTPOJIbHAS 3a4a4a JUIl IPOBEPKU 3HAHUM 110 JaHHON
TeMe, 4TO MpeJoaracT 00001eHre U IPUMEHEHHE PaHee MOIyYEeHHBIX 3HAHUHN y4aluMHUCH.
3agaya opueHTHPOBAHA HA NMpPeoJoJIeHHe 1e(PUIHNTOB, TAKUX KaK:

HaXOJUTh TOUHYIO HH(OPMALIUIO B TEKCTE;

NEPEBOJUTH OJMH BUJI TEKCTA B IPYroi (0T CXEMBI K CJIOBECHOMY OIHCAHUIO);

paboTaTh C COCTaBHBIMHU TEKCTaMH (COMOCTABIIATh, CPABHUBATD, J€IaTh 3aKII0YCHUE);

IIPU PELIECHUH 3a]]a4l HEOJTHOKPATHO BO3BPALLATHCS K €€ YCIOBUIO;

pelaTh 3aJa4u Ha 00JI€3HU CBA3aHHBIE C I10JIOM, B YCIOBUU JIaHbl TOJIBKO (DEHOTUIIBI;
IIPUBJIEKATh JIMYHBII ONBIT, U3BECTHBIE 3HAHUS JUIsl PEILICHUS IOCTABJIEHHON 3a/1auH.

3agauya

['eHeTuka siBNIsS€TCS HAYKOM O HACJIEACTBEHHOCTH M M3MEHYMBOCTU OpraHu3MoB. OHa mpu3BaHa
PACKPBITh 3aKOHBI BOCIIPOM3BECHHUS JKUBOTO 110 IOKOJICHUAM, HIOSABICHUS Y OPIraHU3MOB HOBBIX
CBOICTB, 3aKOHBI MH/IMBUyaJIbHOTO PAa3BUTHS OCOOH.

BhlsicHeHHE CyIHOCTH BOCIIPOM3BEACHUS /1151 KOHKPETHOTO pa3HooOpa3ust popM xKu3HU Tpedyer
U3YYEHHUS SBJICHUN HACIEACTBEHHOCTH U U3MEHUMBOCTH.

OOBexTamMy FeHETUKHU CITy’KaT BUPYChl, OAKTEPHH, PACTEHHUS, )KUBOTHbIE U YEIOBEK.

Ha ¢one BumoBoi m apyroil cnenuduku B SBICHUSX HACIEACTBEHHOCTH JUIS BCEX >KHUBBIX
cyllecTB OOHapy>KHMBAlOTCs BceoOIIMe 3aKOHbI. VX cCyliecTBOBaHME MOKa3bIBAET E€AMHCTBO
OpPraHMYECKOT0 MHpA.

Baxuelimue 3anauM BCcTanM Iepe]l I€HETUKOW uesoBeka. [1yOokuii MHTEepec METULMHBI K
npo0iieMaM Ie€HETUKH BbI3BaH HM3YUYEHHEM OOIIMPHOM KaTEropuu HACJIEICTBEHHBIX OOJIE3HEH.
Cpenu HuX oOHapyskeHbl 00JI€3HU, IPUYMHON KOTOPBIX CIy’KaT MyTal[Ml I'€HOB U U3MEHEHUS B
CTPYKType WM 4YHcI€ XpoMocoM. HekoTopele reHHbIe OOJE3HM TMOJYYUIM Ha3BaHUE
MOJIEKYJISIPHBIX, TaK Kak ObUIa OOHapy)keHa CYIIHOCTh MOJIEKYJISPHBIX M3MEHEHUH, CIyXalumx
MIEPBONPUYUHON ATUX 3a00JIE€BaHUMN.

HeObiBasnble 10 CBOEH CIOKHOCTH M MO OTBETCTBEHHOCTH 3a/1ayM BCTAIOT IMepe]l TeHETUKOH B
cBeTe (akTOB O BJIMSHUM HAYYHO-TEXHUYECKOW PEBOJIIOLMU Ha CpeAy, OKPY)KAIOIIYIO KUBBIE
cyuiectBa Ha 3emite. Mi3meHeHust Onocdepsl HE TONBKO HAPYIIAIOT YCIOBUS KU3HU OPTaHU3MOB,
HO MOTYT OKa3aTb TI'yOMTEIbHOE BIIMSHHE Ha HaCJIEICTBEHHOCTh. Bo3HuKIa mpobiema
paTualMoOHHbIX ¥ XUMHUYECKUX MYTareHoB cpeibl. Perienue BonmpocoB KOCMHUYECKONW OMOJIOTHH,
CYLIHOCTH BHE3EMHOH JXU3HH, €ClU OHa OyJeT OTKpBITa, HEMBICIUMO O€3 HCIOJIb30BaHUS
3aKOHOB 0OIIeH TeHETHKH.

XpoMOCOMHBIN Ha0Op 3M0poBOro uemoBeka — 46 xpomocoM: 22 mapel ayTocoM u | mapa
MOJIOBBIX XPOMOCOM (KeHIIMHA — XX, MyXulHa — XY).

XpoMocomHbIe 3200/ 1eBAaHUS OCHOBAHbI HA HECKOJIbLKUX NMPUHIMIIAX:

1. DTHONOrMYECKHE, XapaKTEPU3YIOTCS XPOMOCOMHOM WJIM TEHOMHOM

MyTaluen:

XpoMocomHbIe 00J1e3HH (CHHAPOMBI) — 3TO TPYIINAa BPOKIACHHBI ATOJOTUYECKUX COCTOSHUM,
BBI3BAHHBIX PA3JIMYHBIMU BUJAMU MYTaIUil.

1. XpomocomHble 00JIe3HU, CBA3aHHBIE C AHOMAIMAMHU YUCIIa XPOMOCOM IPHU COXPAaHEHHH HX
CTPYKTYpbI: 3TO 0OJie3HH OOYCJIOBJICHHBIE YHCIOBBIMH aHOMaIUAMU TMONOBBIX (X U Y)
xpomocoM (6onesnu lllepemeBckoro-Tepuepa, Knaitndensrepa).

Cunnpom lllepemeBckoro TépHepa oTcyTcTBUE onHON X-XpomocoMbl y skeHUH (45 XO)
BCJIE/ICTBUE HApPYILIEHUS PACXO0KIEHUS MOJIOBBIX XPOMOCOM.
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[Tpusnaku: Hu3kuii poct (115-130), kopoTKas 1mies, KPHIJIOBUAHBIC KOKHBIC CKJIAJIKM Ha IIee B
BUJE KalIoIIOHA, (NTEHUTMYM), MYXCKOM THI TEJIOCI0XKEHHUS (KOPEHAaCTOCTh), WHTEIIEKT
COXpaHEH, Ha KOXX€ MUTMEHTHbIE IISITHA, MPEUMYIIECTBEHHO Ha JHIle, BOPOHKOOOpa3Has
rpyauHa, IIMPOKas TpyJHas KJIETKA -HEJOpPa3BUTHUE BTOPUYHBIX IOJIOBBIX MPU3HAKOB —
Oecruioaue.

Cungpom KnaitndenbTepa — reHeTHueckoe 3a00JeBaHME, XapaKTEPHU3YIOLIeecs HAINYHEM
JIOTIOJTHUTEILHON JKEHCKOW TIOJIOBOM XPOMOCOMBI X (OZHOM HWJIM HECKOJBKHX) B MYXKCKOM
kapuotune XY, U NposBISIONIEECs, B IEPBYIO 0YEPe/lb, SHIAOKPUHHBIMU HAPYIICHUSIMU 11O TUITY
MEPBUYHOTO MY>KCKOTO THIIOrOHagu3Ma (HEAOCTAaTOYHOCTH OOpa3OBaHHUs MOJOBBIX FOPMOHOB
HEIMOCPEICTBEHHO B MYXCKHX IOJIOBBIX JKeJIe€3aX — SIMUKaX).

[To MeaquUMHCKOW TpaJulMK CUHAPOM IOJYy4YWJ CBOE€ Ha3BaHUE B 4ECTh aBTOpa, B 1942 romy
BIIEpPBbIE OMKCABIIETO KIMHUYECKYIO KAPTUHY MaTOJIOTHH.

Cunnpom KnaitHdenbrepa OTHOCUTCS K I€éHETHYECKHM 3a00JIeBaHUSAM, HE IMEpEeNaloluMcs 10
HACJICJICTBY, TOCKOJILKY OOJIbHBIE, 32 PEAKUM UCKITIOYCHHEM, a0COIFOTHO OECIIIIOHBL,
YUCJIOBBIMH aHOMaIHSAMU ayTocoM (cuuapombl [layna 47 xx(xy)+ 21, Ilatay 47 xx (xy)+ 13,
OnBapaca 47 xx(xy) +18); yBennmueHneM KpaTHOCTHU ITOJIHOTO IarIoMIHOTO Habopa XpOMOCOM —
MOJUTUTOUIHH.

2. 1o onpee/ieHUI0 TUIA KJIETOK, B KOTOPBIX BO3HUKJ/IA MYyTalus (B raMeTax UJiH 3Urore):
l'ameTnyeckne MyTaUMM BeAyT K MOJHBIM (OpMaM XpOMOCOMHBIX Oone3Heill. Y Takux
MH/MBU/I0B BCE KJIETKU HECYT YHACIIEIOBAaHHYIO C FaMETON XPOMOCOMHYIO aHOMAJIUIO.
ComaTuyeckue MYTAIUM — €CJIM aHOMaMs BO3HUKAeT B 3UIOTE€ WM HA PAHHUX CTaIUAX
JIpOOJICHUsI, TIPU STOM Pa3BUBACTCSl OPTAHHU3M C KJIIETKAMH Pa3HOW XPOMOCOMHOW KOHCTUTYIIUU
(nBa Tuma u Oosee). ITO SBICHHE HA3bIBACTCS MO3AHUIIM3M, a (HOPMBI XPOMOCOMHBIX OOJe3HEN —
MO3aUYHBIMHU.

Jns Toro 4toObl Mo3amuHas ¢opMa MO KIMHUYECKOH KapTUHE COBHaJajia C IIOJHOM,
Heo0xo Mo uMeTh He MeHee 10% KIIeTOK ¢ aHOMaJIbHBIM HaOOpOM, TIPH CHHIpOME DJIBapjca B
90% cnyuaeB BcTpeuaercs goauxonedanus u B 96% — diekcopHoe crubaHue KUCTH.

[Tpu cungpome Ilaray ciydaeB BeTpedaroTcs pacileIMHa MUKPOQPTAIBMUS, TTOJTUKHACTO3 TTOYCK,
MOJUIAKTHIINS HA0JI01aeTCsl Yalle BCero ¢ BO3pacToM MaTepH.

[Tpu cungpome Jlayna B 6osee 90 % ciryuaeB oTMeyaeTcsi MOHTOJIOMAHBIN paspes 11a3 u B 60 %
— TIoTIepeYHas CKJIa/IKa Ha JaJI0HU.

[Ipu3Haky, MaTOTHOMOHWYHBIE MJIsi OMNPEACIICHHOTO CHHApoma. Hampumep, mpu cunApome
JlexxeHa oTMedaeTcsl XapaKTepHBI KPHUK, HATTOMUHAIONIUI KOIIauybe MAyKaHbe, IPU CHHIPOME
ne ['pymm —xapakTepHasi aJljIonerus.

MyxkoBucueno3. MyTaius BCero OJHOTO T'eHa, B CIEICTBUU OIU3KOPOICTBEHHBIX OPAKOB.

Pe3ko moBbImaeTcss puck pokaeHUsl pedeHKa ¢ TPUCOMUEH Yy MaTepy, Y€l BO3pacT MpEBbIIIAET
35 ner. Ilocme 45 ner kaxngas 5 OepeMEHHOCTh 3aBepIIAETCs pOXKIEHHEM pebeHKa C
XPOMOCOMHOM 00JI€3HBIO.

['eHHble MyTaUMU COTMPOBOXKAAIOTCS pPsIOM 3a00JeBaHMI, BO3HHUKAIOUIMX B peE3yNbTare
noBpexaenns JJHK Ha ypoBHe rena.

[TaTtonoruyeckuii mnpoiecc, BO3HUKAIONINI B Pe3ysIbTaTe MyTalUd OJHOTO T€Ha, MPOSIBISAETCS
OJIHOBPEMEHHO Ha MOJEKYJISIPHOM, KJIETOYHOM U OPTraHHOM YpPOBHSIX Y JIOOOTO WHIMBHJA.
V3MeHeHus CTPYKTYypbl T€Ha MPUBOAAT MO0 K OTCYTCTBHIO KOAMpYIOmIero Oenka, aubo K
MaTOJIOTUYECKOMY U3MEHEHHIO €r0 CBOWCTB.

1.bone3ns Bonbmana — 3T0 HacneACTBEHHOE HapyIIeHHe 0OMEHa JIUIHIOB, COMTPOBOXKIAOIIEECS
HaKOIJICHHEM JIMTTHIOB B TICYCHH, CEJIC3CHKE, HAMMOYECTHUKAX, TUM(PATHICCKUX Y3IIax.
2.bone3ns Tes-Cakca (aMaBpOTHUECKAIUIUOTHS) — HApyIIEHHEe OOMEHa JIMIHIOB, IPU KOTOPOM
JIUTIA/IBI HAKATUTMBAIOTCS] B HEPBHBIX KJIETKAX.

3.bonesnr Bumnbcona KonoBamoBa — HapymieHne oOMeHa MeEIH, COMPOBOXKIAOIIEECS
HaKOIJICHUEM €€ B TIeYEHU U MO3TE.

4.CeprnoBUIHOKIIETOUHAs aHEMUS— HapylleHne oOMeHa TeMOrioOMHa (IPUTPOLUTHI HMEIOT
AHOMAJTBHYIO CEPIIOBHIHYIO (POpMY)
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5.Ilonmarpa — HapynieHHe oOMEeHa MOUYEBOIl KHCIOTHI, B PE3yJIbTATE Yero ypaThl HaKAILTHBAIOTCS
B pa3IMuHbIX TKaHAX. [Ipexxne Bcero B XpdAllax M CycTaBax. bOJICIOT IPEUMMYIECTBEHHO
MY>KYHHBI, YACTO COYETACTCSI C HAKIIOHHOCTBIO K OKMPEHUIO. [IpU3HaKK NPOSIBISIOTCS B 3pEIOM
U 1oXuioM Bo3pacte. OCHOBHBIE CHMITOMBI: dalle OOJIE3Hb MPOTEKAeT B  BHIC
PELHUIMBUPYIOLIETO OCTPOTO apTPUTA, Yallle IPYTHX IOpakaeTcs IUIIOCHE — (alaHroBbIi CycTas
0O0JIBIIIOrO MaJbI[a HOTH. MOTYT MOpPaKaThCsl TIOYKH.

6.ApOMHU3M — 3a0OJIeBaHUE, XapaKTepHU3yllleecs HapyIICHHEM MUTMEHTHOrO OOMeHa
(MenaHuHa), a Tak e remoduaus, 6one3np Mapdana, ¢perunkeronypusi, 6onesnp [romena u

Ipyrue

3ananmue 1

Kakne u3 mnepeuymc/ieHHbIX CHMITOMOB SIBJISIIOTCH AHATHOCTHYECKMMH MPH 3HAKAMU
cunapoma layna:

1. yMCTBEHHAsI OTCTANIOCTh, YBEIIMYCHHE MICUCHH U CEJIC3CHKH, 001Iast JUCTPOdUsi, KaTapakTa;

2. mukpouedanus, MUKpo(dTambMusi, IBYXCTOPOHHHUE paCIICTUHBI BepxHeW TryObl U HeOa,
CUHJAKTWINS TMAabIEB HOT, NePEKThl MEXOIKETyJOYKOBOW TEPEropoaKHd Cepala, 3aJepikKa
MICUXUYECKOTO Pa3BUTHS;

3 Hapymenune QyHKIUY MIUTOBUIHOMN KeJIe3bl, HAPYIICHHUE CTyXa, 3PCHUS.

4. romy0oii LIBET CKIIep, BPOKICHHAS TTyX0Ta, IOMKOCTh KOCTEH;

5. IUIOCKO€ JIMIIO, HHU3KUH CKOIICHHBIH JI00, CBETJIbIE TSITHA Ha pamy’KKe, TOJICTHIMH,
BBICTYNAIOUINI M30 PTa f3BIK, Je(POPMUPOBAHHBIE HU3KO PACIOJIOKEHHBIC YIIHBIE PAKOBUHBI,
neQeKT MEXKIPEICepIHON ePErOpOIKH, 3aepP>KKa YMCTBEHHOTO PA3BUTHSA?

3aganue 2

Y 4denoBeka CUENJIEHO C MOJ0M HACJIETYIOTCS
1.1a1bTOHU3M

2.reMouus

3.a1p0MHU3M

4. peHUIKETOHYpHUS

5.runepTpuxo3

4. rajakTo3eMus

3amanmne 3

YcTaHOBHTE COOTBETCTBHE MKy reHeTHUeCKMM 3a00/IeBAHMEM H er0 XapaKTepuCcTHKOI
XapakTepucTHKA 3a0oseBanune

A. I'eH oKanu30BaH B X-XpOMOCOME 1. 'emodumust

b. JKeHuHbI SBJISIIOTCS HOCUTEISIMU T'€Ha 2. T'unieptpuxo3

B. I'en nokanmm3oBaH B X-XpOMOCOME

I'. HecBepThIBa€MOCTb KPOBH

J. Ilo xpato ymiHOW paKOBHHBI BBIPACTAIOT
BOJIOCBI

E. I'onmannpuyecknii mpu3HaK

LA IE | B | T | 1 |E

3amanne 4
VYcTaHOBUTE COOTBETCTBHE, TOJB3YSACh PUCYHKaMH C  QororpagusiMu  XpOMOCOMHBIX
3a00J1eBaHU YeJIOBEKa.

| 3aGoneBanue | MUHHMANBHBIH IMATHOCTHYECKHUIT KPUTEPHIA
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1. Cunnpom layHa (puc. 1)

A. Y3KHe U KOPOTKHE I1a3HbIE IIETH, «CTOIa-
Kayajka», MaJeHbKHE HHM3KO PaCIOJIOKECHHBIE
YIIHBIE PAKOBUHBI, CrUOAaTEIbHOE MOJI0KECHUE
NaJIbLEB KUCTH, BBICTYNAIOIINN 3aThLIOK.

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

b. T'onoBa okpyrioli Gopmbl ¢ YIUIOMIEHHBIM
3aTBIJIKOM, JIOO CKOIIICHHBIN U y3KHUH, TIIOCKOE,
TUMIMYCH OIHUKAHT, MOHTOJIOMIHBIN pa3pe3
rja3, TOCTOSHHO OTKPBITBIA POT, TOJCTHIE
ryOBI, 00IBIIION CKJIaTYaThIN SI3BIK,
rorepeyHast JaJIOHHAs CKJIaJIKa,
IBYX(amaHTOBBI MHU3HMHEI, PE3KO HApYIICHO
a0CTpaKTHOE MBIIILICHHE.

3. Cunnpom Knaitadensrepa (puc. 3)

B. JlyHooOpasHoe JHII0O C  HIHPOKO
paccTaBleHHBIMHU IJIa3aMH, YIIIHbIE

paKkOBUHBI HIKE  HOPMAJIBLHOIO  YpPOBHI,
IIMPOKasi TEepPEeHOCUlla, AHTUMOHTOJIOHIHBIN
paspes a3, TKelasi CTENEHb YMCTBEHHOM
OTCTaJOCTH, IIa4 pebeHKa HaOMUHAET
KOIIa4ybC MAYKAHBC.

4 Cunapom Dasapaca (puc. 4)

[.OueHp BBICOKMH WM CpPEOHUM  pOCT,
TMHEKOMACTHS, €BHYXOHJIHOE TEJIOCIOKECHHE,
HEZOpa3BUTHE SAUYEK U BTOPUYHBIX MYMKCKUX
MTOJIOBBIX MIPU3HAKOB, OOJIBIIIMHCTBO
OecIJIOIHBI, YMCTBEHHAs] OTCTAJIOCTh B 25 —
50% ciryuaes.

(pucyHoxk 1)
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(pucyHoK 2)

(pucyHok 3)

(pucyHok 4)
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3aganue 5.

Bce knerku OONBHOrO MYXKYMHBI MMEIOT 47 XpOMOCOM 3a CYCT JHUIIHEH X-XpOMOCOMBI.
VKaXuTe Ha3BaHWE OJTOM MyTallMM, BCE BO3MOXKHBIE MEXaHU3Mbl €€ BO3HMKHOBEHHS U
BEPOATHOCTb [1EPEAAYU €€ IOTOMCTBY.

3aganue 6.

VY d4enoBeka HaclieJoBaHUE aTbOMHU3MA HE CLEIUICHO ¢ moysioM (A — Hanuyue MeJaHvHa B
KJIeTKaxX KOXM, a — OTCYTCTBUE MeEJIaHMHA B KJETKaX KOXH — albOMHU3M), a TeMO(DUINN —
cuerteHo ¢ nonom (X! — HopmanbHas cBEpThIBaeMOCTh KposH, X — remodumms). Onpenenute
TEHOTUIIBI POJUTENIed, a TakXKe BO3MOXKHbIE I'€HOTHUIBI, MOJ U (peHoTunsl jereid or Opaka
JUTOMO3UTOTHON HOPMAaJIbHOM MO 00EUM aJuIeNsiM JKEHIIMHBI U MYXYHUHBI aTbOUHOCA, OOIBHOTO
remodumineii. CocTaBbTe CXeMy PELIeHUs 3a/jauu.

3aganue 7

VYV yenoBeka MEXIy aJJICIsIMU T'€HOB KYpPHUHOM CIEMOThl (HOYHAs CJIENOTa) U JaJbTOHU3MA
(KpacHO-3eJIEHOT0) MPOMCXOAUT KpOCCHHroBep. JKeHHa, He uMerolas 3TuX 3a00JieBaHUl, y
MaTepu KOTOPOI OBLT TATBbTOHU3M, a y OTIa — KyprHAas CJIETOTa, BBIIIUIA 3aMyXK 32 MY>KUUHY, HE
uMeroniero »Tux 3aboneBanuii. CocTaBbT€ CXEMBbl pEHICHHS 3a7aud. YKaKUTE TEHOTHIIBI,
(EHOTHUITBI POJUTENICH W T€HOTHITBI, (PEHOTHUIIBI, TIOJI BOZMOKHOTO ITOTOMCTBA. BO3MOXKHO JiH B
3TOM Opake pokJaeHHe O0IBHOTO 3TUMHU 3a00seBaHusAMU peOEHka? OTBET MOSACHUTE.

JIucT oTBETOB.

3amanmue 1.

JesTebHOCTD. BEIsBICHE WHPOPMAIIUU B TEKCTE M COMOCTABJICHHE €€ C IMPEII0KESHHBIMH
BapHaHTaMU OTBETOB.

Ortaer: 35.

Kpurepuu olleHuBaHUs:

OTBeT BEepHbII OTBeT HEBEPHBIi
1 0amn 0 6aynoB
3amanmue 2.

I[eﬂTeJ'II)HOCTb. Brisisnenne I/IH(i)OpMaIII/II/I B TCKCTC U CONOCTABJICHHUEC €C C MNPCIJIOKCHHBIMU
BapHaHTaMH OTBCTOB.

OrtBert: 125.

Kpurepun onieHUBaHuUs:

OTBeT BepHbII B orBere gpomymena onaHa OTBET HEBEPHBIN
omnoka

2 bayuia 10amn 0 6amioB

3amanmne 3

JesaTebHOCTD. BEIsiBIcHNE HH(DOpMAIHK B TEKCTE M YCTAaHOBIICHUE COOTBETCTBHSI.
OrtBer:

A b B r I E

2 1 1 1 2 2

Kputepuu onieHuBaHuUs:

OTBeT BepHbIi B orBere gomymena oaHa OTBET HEBEPHBIN
ommuoKa

2 bana 10amn 0 oautoB

3amanue 4

1 2 3 4

b B r A

Kpurepuu onieHuBaHus:
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OtBeT BEpHBII B orBere pomymeHa oxaHa OTBET HEBEPHBIN
omnoka

2 bamna 16amn 0 6amoB

3amanue 5

JlesiTeILHOCTD: JIaTh KPAaTKUH Pa3BEpHYTHIA OTBET (HE MEHEE 2-X SJIEMEHTOB)

OrtBer:

l.Aneymmonaust — TpUCOMHSA MO MOJOBBIM XpomocoMaM. HepacxoxxieHne XpomMocoM Ipu
Mel03€ BO BpEMs OBOI'€HE3a UJIU CIIEpMaTOreHe3a:

2. cnuBaeTcs SMIEKIETKA, UMEIOIIast 1IB€ X-XPOMOCOMBI M CIIEPMATO30u ],

cojiepxaniuii Y-XpoMocoMy

3. cauBaeTcs AULEKIEeTKa, UMeroIas X-XpoMOCOMY U CIIEpMaTo30u/l,

umeromui X- 1 Y-xpoMocombl. Takue My KUnHBI O€CIUIOAHBI (CHHIPOM

Kiaiitndenbrepa).

Kpurepuu oieHuBaHUs:

OtBer BepHbIM, Ha3zBaHbl Bce B orBere nomymieHa oaHal OTBET HEBEPHBIM
3JIEMEHTHI OTBETA ommoka, Ha3BaH OJluH|

IIPAaBUJIbHBIN 3JIEMEHT OTBETA
2 bamna 16amn 0 6amoB
3ananmue 6.

JlesiTeIbHOCTB: PEIICHUE 33a/1a4M, HA Haclel0BaHHE CLEIUIEHHOE C TOJOM U HE CLEIUIEHHOE
HacJIeIOBaHHE, IPU HAJTMYUHN U TEHOTUIIOB U ()EHOTHIIOB BCEX BO3MOYKHBIX TIOTOMKOB

VY yenoBeka HaclieloBaHHE AIbOMHM3MA HE CLEMJIEHO ¢ MHojoM (A — Haauuue MeNaHuHa B
KJIETKaxX KOXH, a — OTCYTCTBHE MEJIaHMHA B KIETKaX KOXH — albOMHU3M), a TeMO(pHINN —
cuemieno ¢ nonom (X — HopmanbHas cBépThIBaeMOCTs KpoBH, X' — reModuus). Onpenenute
TCHOTHITBI POJUTENCH, a TakKe BO3MOXKHBIE T'€HOTHIBI, MOJ U (heHOTHUHBl JeTeil oT Opaka
JUTOMO3UTOTHOM HOPMAaJIbHOM MO 00EUM aJUIeNsIM JKEHIMHBI U MYXYUHBI albOuHOCa, 0OJBHOIO
remodunueit. CoctaBbTe CXeMy pelIeHUs 3a/1auu.

OrtBer:

1. AHa/IM3 CKpeluBaHus:

1. resotunsl u denorunsl poguteneii: P.Q AAXHXH nopmansnas mo o6oum annensam, JaaX"yY
anbOMHOC, 60JBpHOM remodunueit

2. rametsl: G QAXM 3 aXh, aY

2. CocTaBiisieM cXxeMy CKpellHBAHUS:

1. P.QAAXHXH X JaaX"Y

2.G QAX" & ax" aY

3. HOpMaJIbHAs ATLOMHOC

110 000UM OOJIBHOM

ajiensiM remoQuiinen

4. F QAaXHXh IIeBOYKA

JAaX™Y manpunk

5) deHoTHIIBI AETEl: BHENITHE HOPMAJIbHAS 110 O0EUM allJIeNIsIM JIEBOYKA, HO HOCUTEIHHHIIA TEHOB
aTbOMHU3MA U TeMO( NN, BHEIIHE HOPMAIBHBIN M0 O0CHM aJlIesiM Majb4uK, HO HOCHTEIh
reHa anpOnHI3Ma

Kpurepuu onieHuBaHus:

OTBeT BepHbIil| B orBere nomymieHa B otrBere nonymieHs] OTBET HEBEPHBIA
Ha3BaHBI BCE| OJHA OINMOKA, Ha3BaHbBl ABE OIIMOKH, Ha3BaH|
3JIEMEHTHI OTBETA JIBa MpaBUJIbHBIX| OJIUH MIPaBUIbHBI]

DJIEMEHTAa OTBETA DJIEMEHT OTBETa
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| 3 6amia | 2 Gayuta | 1 Gamn | 0 6amnoB

3amanmue 7
JlesiTeIbHOCTDh: pEIICHUE 3a]adyd, Ha HACJIEIOBaHUE, CIEIJICHHOE C TOJIOM M CLEIJICHHOE
HACJICJIOBAHKE, B YCIIOBUH JIaHBI TOJIBKO (DEHOTHITHI.

Ortser.

1.CuennienHoe Hacienoanue. CLEIUIEHHOE ¢ MOJIOM HacjeoBaHUE. [ eHbl KypHHOH CIENOThl U
JAIbTOHU3MA HaclenyroTcs depe3 X — XpPOMOCOMY M HENOJHO CLEIUIEHbI (IPOMCXOIUT
KPOCCHHTOBED)

2. AHAJIU3 NEePBOro CKpeluBaHUMA:

BhIBOJIBI: TeHOTHITBI poauTeneit: QXA X3P, ' XAP Y

G-rametsl © ¢ yderom kpoccumrosepa: XA4 X3 XAD X%y peppom Gpake BO3MOXKHO
pokieHne 6OIEHOT0 060MMH 3a6071eBaHIAMHU pebénKa - § XY — Manbuuk.

CocTaBisieM cxeMy CKpeliuBaHHsA

P: 9 XAd XaD % 6 XAD Y

HOP.3P., OTC.JAIBT. HOP.3p., OTC.JIAJIbT.:

G: XAd , XaD 1 XAD , Xad XAD 1 Y

F1: 2enomunsi, penomunst 603moxcHbIX douepei

XAd XAD _ gopMasibHOE HOYHOE 3pEHHE, OTCYTCTBHE JAIbTOHU3MA,;

X3 XAD _ gopmanbHOe HOUHOE 3peHHe, OTCYTCTBHE JATbTOHU3MA,;

XAD XAD _ gopmanbHOE HOYHOE 3pEHHE, OTCYTCTBUE JalbTOHH3MA;

X3 XAP _ gopmasbHOE HOUHOE 3pEHHE, OTCYTCTBHE JAIbTOHH3MA;

2EHOMUNDL, YeHOMUNBL 603MOHCHBIX CHIHOGEIL:

XA4Y — gopManbHOE HOYHOE 3pEHHE, NaTbTOHH3M,;

XY _ kypuHas crenoTa, OTCyTCTBHE AANbTOHU3MA;

XAP'Y _ gopManbHOE HOUHOE 3peHHE, OTCYTCTBHUE NATbTOHU3MA;

XY — kypuHas cnenora, 1anbTOHI3M

3) B 5TOM Opake BO3MOXHO POXKIGHHE ChIHA-IaIbTOHMKA ¢ KypuHOil ciemoroii (X29Y). B
TEHOTHIIE JTOro peOEHKa HaxXOIATCS MaTepHUHCKas, OOpa30BaBIIAsACA B  pe3yJIbTaTe
KPOCCHHIoBepa X-XpoMOCOMa C JIByMs PELIECCUBHBIMU aJIEJIIMU U OTLIOBCKas Y-XpoMocoMa,
HE coeprKamias ajulesieil S TUX AByX 'eHOB.

Kpurepun onieHHMBaHUs:

OtBer BepHbIl,| B oTBete nomymienal B oreBere nomymieHs] OTBET HEBEPHBIN
Ha3BaHbI BCe| 0JlHa OLIMOKa, HAa3BaHBbl /1B€ OIIMOKM, Ha3BaH|
AJIIEMEHTBI OTBETA JBa MPABWIbHBIX| OJUH MIpaBUJIbHBI]

JJIEMEHTA OTBETA JJIEMEHT OTBETA
3 bauia 2 bayua 1 6amn 0 6amioB
Ymenus.
EcrecrBeHHOHAay4YHbIE:

1. Mcrionp30BaTh €CTECTBEHHOHAYYHBIE 3HAHUS JUIsl PELIEHUS PEAIbHBIX )KM3HEHHBIX 3a/1a4.

2. AKTyanu3upoBaTh 3HaHMsI, UCTIOJIb30BaTh UX JUIS IPUHATHUS PELICHUS.

3. MHcnonb3oBaTh IMIKOJbHBIE 3HAHUS [ OOBACHEHUS U MPOTHO3UPOBAHUS SBICHHM
OKpPY’KaIOILIEr0 MUPA.

4. IlpencTaBisiTh €CTECTBEHHOHAYUYHYIO HHPOPMAIIMIO B KOHTEKCTE pelaeMoil 3a1aun.

5. YmeHue OOBACHATH (MPOTHO3MPOBATH) HPUPOAHBIE M TEXHOTCHHBIE SBJIEHUS Ha OCHOBE
Pa3HBIX MOJIEIIEH.

6. Hcnonb3oBaTh HCCIeNOBATENbCKUM MeTOJ (cOOp, cuUcTeMaTH3alus M aHaiuu3 (axTos,
BBIIBIDKEHUE TUIOTE3, IUIAHUPOBAHUE , AaHAJIU3 MOJYyYEHHBIX pE3yJbTaToB, (OpPMYJIHPOBKA
3aKJIFOYEHHUS, BBIBO/IOB) B HECTAHAAPTHBIX CUTYALUSIX.

HNupopmannonHsbie:

1. HaxoauTh TOuHYI0 HH(GOPMALIHIO B OTHOPOIHBIX, OJHOTUITHBIX TEKCTAX.
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2. HaxoauTh TouHYyI0 HH(GOPMALIMIO B COCTABHBIX, PA3HOTUITHBIX TEKCTaX.

3. HaxomuTe JOCTOBEpHBIE CBEIEHHUS B pasHBIX THUMAX HH(YOPMAIMOHHBIX HCTOYHUKOB:
rpadukax, AuarpaMmax, Kaprax, cxemax, Tabaumax.

4. CuHTE3UpOBaTh M CONOCTABIIATH MH(POPMALIMIO PAa3HOTUITHBIX WCTOYHHUKOB, JETAaTh BBIBOJIBL,
3aKJIFOYEHUS 1 0000IICHUS.

5. Hcrnonp30BaTh pa3HbIE THUIBI BBISBICHUS HH(OPMAIMH: O3HAKOMHUTEIbHBIN, MOWCKOBBIH,
OPUEHTUPOBOYHBIN, PopMyIHpoBaTh HHGOPMAITMOHHO U JOKA3aTEIbHO HACHIIICHHOE CYXICHUE,
3aKJIFOYEHUE, BBIBOIBI.

Oo0meyyeoHbIE:

1. PemaTh 3aauy ¢ mpuBiIeYEHUEM JOMOTHUTEIBHON HH(DOPMAITUH, TUYHOTO OIBITA.

2. Pemarp 3amayy Ha OCHOBE MEXIIPEIMETHOIO IMOAXOAa C HCIOJIb30BAaHHMEM KOMILIEKCHBIX
MOJIXOJIOB.

3. VYnepxkuBaTh B3aUMOCBSI3b OTACNBHBIX 3aJlaHUN 3a/layd, KCIOIb30BaTh IOJYyYEHHYIO
UH(OPMALIKIO B OJTHOM 33/IaHUU JUTSl PEILICHHSI JPYTOTo0.

4. Hcnonbs3oBaTh OOOCHOBAHHBIE MPUOIMKEHHUS, YHPOIIAIOIIME IMOAXO0Jbl, HETPaJAUIIMOHHBIE
CIOCOOBI pelleHUs 3a/1auH.

5. YMeTb 1aBaTh pa3BEepHYTHINA OTBET Ha BOIPOC B CBOOOIHOI (opMme.

6. YMeTb Ha OCHOBE TOYHOW MH(pOpMalMU U3 TEKCTa JaBaTh KAYECTBEHHYIO MHTEPIIPETALIUIO
(menaTh BBIBOBI, 3aKIFOYCHUE, 0000IIEHNE, CPAaBHEHUE U . ).

7. YMerp paboTaTh C COCTaBHBIMH TEKCTaMH (COIOCTaBIATh, CpPaBHUBATh WH(OPMAIHIO,
COCIMHATH UX B OOIIYIO H T.II.).

8. ¥Ymerp paboTaTh C pa3HBIMH THIIAMH TEKCTOB: OBITOBBIMH, HAYYHO-TIOITYJISIPHBIMH,
myOIUIIMCTUYECKUMU U JIP.

9. Ymerp mnepexoauTh (IIEPeBOAUTH) OT OJHOTO BHJAa TEKCTa K JpyroMy (OT CXEMbl K
CIIOBECHOMY OINHCAHHUIO M, HA00OPOT, OT CJIIOBECHOrO0 OMUCaHUS K Tabmuie u, HaoOopoT,
Tabnuie, cxeme, AuarpaMMe u, Ha000poT.

10. YMeTh BBIIEIATh HESIBHYIO, CKPBITYIO JOIMOJIHUTENIbHYI0O HEOOXOIMMYH HWH(MOpMALIUIO H3
BOIIpOCa K MOCTaBJICHHOM 3aj1aye.
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IIpakTnyeckas padora
«AHAJIN3 ¥ OLICHKA PA3JIMYHbIX THIIOTE3 MPOUCXOKIACHUS YeT0BEKA.
IleJsib: MO3HAKOMUTBCS C PA3IMYHBIMU FMIIOTE3aMU IPOMCXOXKACHUS YeJI0BEKa.
OOopynoBanme: yueOHUK, TETPAb, PyUKa.
Xoa padoThl
1. IlpounTath TEKCT «I MIOTE3BI TPOMCXOXKACHHUS YEIOBEKay Ha cTp.282-284.
2.3an0IHUTH TaOIHILY:

®.1N.0. yueHoro T'onpl [IpencraBieHus 0 MPOUCXOXKICHUHU YEIOBEKA
wm punocoda KHU3HU

AHakcuMaHIp

Apucrorenb

K. JIunueu

H. Kant

A.H. Pagumes

A. KaBep3Hes

K.B. Pooune

K.b. Jlamapk.

Y. JlapBuH.

3. OTBeTuTh Ha Bonpoc: Kakue B3risapl Ha MPOUCXOKICHUE YEIOBEKA BaM OJIMKe BCEro?
[Touemy?
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IIpakTnyeckas padora

«AHAJIN3 M OIIEHKA PAa3JIMYHBIX THIIOTE3 MPOMCXO0KACHNUS YeJ0BEKA).
Hesab padoThI: 3aKperyicHue 3HAHUN O CTPOCHHH, CBOMCTBAX U YCTOMYMBOCTH MPUPOJIHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.
OoopynoBanme: ¢potorpaduu 1 BuIeOMaTepralibl (IPOAOIKUTEIBHOCTD 2-3 MUH.) IPUPOIHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM.
Xoa padoTbl
CpaBHUTE TaHHBIC YKOCUCTEMBI U 3aIIOJTHUTE TAOJIHILY:

Hpnsnakn CpaBHCHUSA Hpnpounaﬂ IKOCUCTEMA AFpO3KOCI/ICT6Ma

CniocoObl perysiiuu

Bunosoe paznooOpasue

[1n0oTHOCTH BUIOBBIX
MOy IS

Hcrounukn OHEPIUU U UX
HCIIOJIb30BaHHC

[TpoayKTUBHOCTH

KpyroBopot BelecTB v SHEPTUU

CriocoOHOCTD BBIIEPKUBATD
W3MEHCHHUSI CPeJibl

3. Caenatb BBIBOJ O ME€pax, HEOOXOJMMBIX ISl CO3/IaHMsI YCTOMUMBBIX HCKYCCTBEHHBIX
9KOCUCTEM.

IIpakTnyeckas padora

Heab: cocraBieHue MNpOCTEWIIE CXeMbl Ha CKpPEUIMBaHHE M peIICHHE 3aJadd Ha
MOHOTHOpUJHOE W JUTHOPUIHOE CKPEIIMBAHUS, BBIBICHUE BIHMSHUS MYTareHOB Ha
OKPYKAIOLIYIO CpeLy.

TeopeTnyeckue cBeIeHUS

Monoecubpuonoe cxkpewuganue — 3mo cKpewusauue, 6 KOmMopom HAOIIOICHUE BEICTCS
TOJILKO I10 OJIHOMY IPU3HAKY, T.€. OTCIICKHBAOTCS AJIJICIIU OHOTO IeHa.

Hueubpuonoe cxpewusanue — smo ckpewusanue, ¢ komopom HabmoneHne BemeTcs 1Mo
JIBYM MPU3HAKaM, T.€ OTCIICKUBAIOTCS AJJIEIH JIBYX T€HOB.

['eneTndeckue 0003HAYCHUS:

P — ponurtenu; F — mOTOMCTBO, YMCIIO yKa3bIBaeT Ha MOPSAKOBBIA HOMep mokoneHus, F1,
F2.

X — 3HAYOK CKpEIIMBaHUA, MY CKHE 0COOH, )KEHCKUEe ocodu; A, a, B, B, C, ¢ — oTnenspHO
B3SATHIC HACJEACTBeHHbIC Tpum3Haku. A, B, C — nOMUHaHTHBIE aulelW TE€Ha, a, B, C —
peliecCUBHBIE aJlIelN TeHa. Aa — TeHOTHII, TE€TEPO3UroTa; aa — pereCCUBHAs TOMO3UroTa, AA —
JIOMHHAHTHAs! TOMO3UTOTA.

Knaccuueckum npuMepoM MOHOTHOPHIHOTO CKpEIIMBAHMS SIBISIETCS CKpEIIMBaHHE
COpPTOB TOpoXa C KCITHIMH W 3CJICHBIMH CEMEHAMHU: BCE TIOTOMKHM WMEJH JKEJITHIC CEMCHA.
Menzaens mnpuiien K BbIBOAY, YTO Yy THOpHAa TEPBOrO TOKOJNEHUS W3 KakIOH Mapsl
ATBTCPHATHBHBIX TPU3HAKOB TMPOSIBISICTCS TOJIBKO OAWH — OOMUHAHMHBLU, A BTOPOH —
peyeccustblii — He pa3BUBAETCS, KaK Obl MCUe3aerT.

P AA *aa— pooumenu (vucmole runuu)

A, a— camemwl pooumenetl

Aa — nepsoe noxonenue 2ubpudos

OTa 3aKOHOMEpPHOCTHh Oblla Ha3BaHAa 3aKOHOM €IUHOO0Opaszusi TUOPUIOB MEPBOTO
TTOKOJICHUS WJIA 3aKOHOM JIOMUHHUPOBAHUSI.
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PaccMoTpuMm nurnOpuaHoe CKpeUIMBaHHUE, T. €. CKPELIMBAaHUE POJUTEIBCKUX (QOpM,
pa3IMYaoIUXcs 1Mo ABYM MapaM MpU3HaKoB. B kayecTBe nmpumepa oOpaTuMcCsi BHOBb K Pa3HBIM
BUJAM IOpoxa, U3y4eHHbIM MeHenem.

HcxonupiMu (popMaMu ISl CKPEIIMBAHUS B3STBI, C OJTHOW CTOPOHBI, TOPOX C KEIATHIMH U
[VIQAKUMH CEMEHAaMHU, C JpPYyroll — TopoX C 3eJleHbIMH M MOpPUIMHUCTBIMHU. [Ipu Takom
CKpEIMBAHUM MBI UMEEM [eJI0 C pa3HbIMM IIapaMy ajljlesbHbIX TeHoB. OpHa Takas mnapa
BKJIIOYAET I'eHbl OKPACKU CEMsIH; BTOpasi — FreHbl ()OPMBbI CEMSIH.

[erepo3uroTel mo obGeum mnapam amienedd (AaBb). Takum o0pazom, 3TOT (EHOTHI
BKJIIOYAET YETBHIPE pa3HbIX TIEHOTHNA. PacTeHus C JKENThIMH MOPIIMHUCTBIMM CEMEHaMHU
NPEICTaBICHbl JIByMsl TE€HOTHIIAaMH — roMo3uroramMu AAbb wm rereposuroramu Aabb. JlBa
TeHOTHIIa BKJIIOYAIOT (PEHOTHII C 3€JCHBIMHM IJIaJKUMHU CEMEHaMH, a UMEHHO: aaBB u aaBb.
PenieccuBHBIE (OPMBI C MOPIIMHUCTBIMH 3€JICHBIMH CEMEHAaMH BCEr/la TOMO3WUTOTHBI H
IPEJCTaBIEHbl OJHUM TE€HOTUNOM aabb. Takum 00pa3oM, YUCIO Pa3IMYHBIX T€HOTHIIOB BO
BTOPOM TIOKOJICHUHU THOpHIOB F2 oka3bIBaeTCst paBHBIM Oegsamu.
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Mymauyuu — 3mo KauecmeenHbvle USMEHEHUA 2EHEMUYECKO20 Mamepuana, npueooauue
K U3MeHeHuI0 mex uiu UHbIX NPUHAKOE OP2aHU3MA.

Opranus3M, BO BCeX KIETKaX KOTOPOro OOHApyXHBAaeTcs MyTalus, Ha3bIBAETCS
mMymaumom. ITO TPOUCXOIUT B TOM CIllydae, €CJIM JAHHBIM OpraHu3M pa3BUBaeTCs U3
MYTaHTHOH KJIETKH (FaMeThl, 3UTOThI, CIIOPHI).

MyTtanus — 3T0 Ciay4alHOE SIBJICHHE, T.€. HEBO3MOXKHO IIPEJCKAa3aTh: IIE, KOI1a U KaKoe
WU3MEHEHUE IIPOU30MIET.

Pa3nn4aroT HECKOIBKO KJIACCOB MYTAr€HOB:

— @DusuyecKkHe MYTAreHbl: HOHU3HPYIOIINE W3JIyYEHUs, TEIUIOBOE M3JIy4YCHHE,
yIbTpaduOIETOBOE N3IYUYCHHUE.

— XuMH4YecKHe MyTareHbl: aHaJOI'M a30TUCThIX OCHOBaHWM (Hampumep, S-Opomypaiui),
aJbACTU/IbI, HUTPUTHI, METWIAPYIOLIUE areHThl, TMAPOKCHIAMUH, MOHBI TSKEIBIX METaJUIOB,
HEKOTOPBIE JIEKapCTBEHHBIE ITPENAapaThl U CPEICTBA 3AILUTHI PACTCHUM.

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

— AyToMyTareHbl — IPOMEXYTOUYHbIE IMPOJYKTbI OOMEHa BEILECTB (MHTEPMEIUATBHI).
Hanpumep, >TuioBbiid cnupt cam mo cebe myTrareHoM He sBisietcsi. OJHaKo B OpraHuU3Me
4eJIOBEKA OH OKUCIISIETCS 10 alleTalIbIErH/1a, @ 3TO BEIECTBO YK€ ABJIACTCSA MyTarcHOM.

AJITOPUTM BBINOJTHEHUS 3aJaHUSA:

1. CocTtaBUTh U PELIUTH 33Jjaud HA MOHOTUOPUAHOE U AUTHOPUIHOE CKPELUBAHUE.

2. 3anoyHUTH TaOIUILY:

Knacc myTarena [Ipumep myTareHa [TocneacTBust

3. Coenarb BBIBOJI.
KoHTpoJibHbIE BONIPOCHI:

1. Yto Takoe MOHOTUOPUAHOE U JUTHOPUIHOE CKPEIIMBAHHE?

2. Kakue renermyeckue 00O3HAUEHUS HCIOJIB3YIOT A CXEMaTUYHOTO H300paxKeHHs
CKpelIuBaHUs?

3. Yro Takoe myTtanus?

4. Kakue Kjacchl MyTareHOB CYIECTBYIOT?
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IIpakTuyeckas padora
Onucanue oco0eii BHAa. NMpHcNoco0/ieHMe OPraHM3MOB K cpelaM OOMTaHHUs. aHAJIN3 H
OLlCHKA THII0OTe3 MPOUCXOXKICHHUSA IKH3HH M YeJ0BeKa. ONHCAHHE AHTPONOIeHHBIX
H3MEHEHUIl B €eCTeCTBEHHBIX MPHPOAHBIX JaHAAPTAX CBOell MECTHOCTH. pelleHHe
IKOJIOTMYECKHUX 3a/1a4

Heasb: onucanme BHAa 1O  MOP(OIOTMYECKOMY  MPHU3HAKY,  ONpEACICHHE
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpefilaM OOMTaHUs, OCYIIECTBICHHE aHallu3a U OLICHUBAaHUE
TUTIOTE3 TMPOUCXOXKACHHUSI JKM3HM W YEJIOBEKAa, OIKCHIBAHUE AHTPOMOTEHHBIX W3MEHEHUN
€CTECTBEHHbBIX 00bEKTOB, PELICHHE SKOJIOIMYECKHX 3aau.

Teopernyeckue cBeieHUs

MonudukanyonHass W3MEHYMBOCTh BO3HHUKAeT B OTBET HA M3MEHEHHE YCIOBUH
okpyxatomiei cpenpl. OHa He OecnipenenbHa. J(nano3oH, B mpenenax KOTOPOro OAMH U TOT XkKe
TEHOTHUII CIIOCOOEH JaBaTh pa3ivuHble (EHOTHUIIBI, MOJYYHJ Ha3BaHWE HOPMBI peakiuu. JTa
BEJIMYMHA ONPEJEJIEHa T€HOTUIIOM M 3aBUCUT OT Ba)KHOCTU IIPU3HAKA B >KU3HEAEATEIbHOCTU
opranu3Ma. Y3Kas HOpMa peakIMd CBOWCTBEHHA ()M3HOJIOTMUYECKUM IpU3HAKaM (BEIMYMHA U
CTPOCHHME OpPraHOB), a LIMPOKAasi HOPMAa PEAKIUU MPHUCYIIA KAYeCTBEHHBIM M KOJIWYECTBEHHBIM
npu3HaKaM (pasMep JIMCThEB, IIBET LIEPCTH).

[Ipu uccrnenoBaHuy KOJMYECTBEHHBIX MPU3HAKOB U3 HAOII0AaEMbIX 0OBEKTOB COCTABJIISAIOT
BapHallMOHHBIN psan. [Ipu cocTaBnenuu psga uzydaeMble 0COOU pacmoiararoTcst APyr 3a APyrom
B [IOPSJIKE BO3pacTaHUs WK yObIBaHUS 3HAYEHUS U3y4aeMOro MpU3HaKa.

Benuunny  u3yyaemMoro - mpu3HaKa — Has3bIBalOT  BapuaHTod.  YUucio  ocobeid,
COOTBETCTBYIOIIMX KaKI0M BapUaHTE, HA3bIBAOT YaCTOTOW BCTPEYAEMOCTH BaPUAHTHI.

I'padmueckoe BbipaskeHHE U3MEHYMBOCTH MPU3HAKA, OTpa)karollee KaK pa3Max BapHalllH,
TaK M 4aCTOTY BCTPEYAEMOCTH OTJEIbHBIX BApUAHT, HA3bIBAIOT BapUAIIMOHHON KPHUBOM.

Bce xuBble cymiecTBa ONTUMAaIbHO MPUCIIOCOOJIEHBI K CBOMM YCIOBHSM CpPEIbl OOMTaHMSL.
[Tprcnioco0aeHHOCTh MOBBIIIAET IIAHChl OPraHM3MOB HAa BBDKMBAHHE U OCTaBJICHHE [TOTOMCTBA.
[TpucniocoOnenusi 3aTparuBalOT BHEUIHHME M BHYTPEHHHE IMPU3HAKH CBOWCTBA OPraHU3MOB,
0COOEHHOCTH Pa3MHOKEHUS U TOBEACHHUS.

Mopdonornyeckne aganTauMd — 5TO aJanTallH, CBSI3aHHBIE C OCOOEHHOCTSIMHU
cTpoeHus Tena. Hampumep, B BBICOKOTOPHBIX pailoHaX M B TYHIpE OOJIBIIMHCTBO PACTEHUH
UMEIOT cTessmuecs (QOopMbl, KOTOpbIE YCTOMYMBBI K CHJIBHBIM BETpaMm, 3UMOM JIeTKO
YKPBIBAIOTCSI CHETOM U HE MOBPEXKJIAIOTCS B CHIIBHBIE MOPO3bI.

IloxkpoBHUTEILCTBEHHAS] OKPACKA CITY>KUT IIPEKPACHBIM CITIOCOOOM 3aIllUThI OT BParoB s
MHOTHX BHJIOB )KUBOTHBIX. biarogaps Heil >KBOTHBIE CTAHOBATCS MEHEE 3aMETHBI

IIpenocreperaomasi OKpacka CBONWCTBEHHA KAJISIIIIUM WJIM UMEIOLIUM SIZIOBUTHIE KEJIE€3bI
HaCEKOMBIM.

MackupoBKa-3T0 cooTBeTCTBHE (DOPMBI Tela 00BbeKTaM HEXHBOW mpupoabl. CXOACTBO ¢
MpeAMETaMH OKPYKAIOIIEH Cpe/Ibl TO3BOJISET )KUBOTHBIM U30€TaTh HaIaIeHUEe XUIITHHUKOB.

MuMukpusi- 5To oapakaHue 0€33alMTHOTO BUA XOPOIIO 3alIUIIEHHBIM U MUMEIOIIUM
IIPEAOCTEPETAOIIYI0 OKPACKY HEPOACTBEHHOTO BH/IA.

Buoxumuyeckasi axantamusi - MHOTHE PACTeHUS U KUBOTHBIE CIIOCOOHBI 0OPa30BBIBATH
pa3IMYHbIE BEIECTBA, KOTOPBIE CIIYXKAT UM JIJIs 3alIUTHI OT BParoB W JUIsl HAMaJeHus Ha JApyTrue
OpraHu3Mbl. JTO MaxyuyuWe BEUIECTBA KJIOMOB, SAbl 3MEW, MAyKOB, CKOPIHUOHOB, TOKCHHBI
pacTeHuil.

@u3no0JIOTHYECKHE AANTAIMM CBS3aHBI C TEpecTporkold oOMeHa BemiecTB. be3 HuX
HEBO3MOKHO NOJIJIEP>KAHNE TOMEOCTA3a B IOCTOSTHHO MEHSIOLIUXCS YCIOBUSAX BHEIIHEN CPEJIbI.

Cywecmgyem namuv KOHYenyuii 603HUKHOBEHUS HCUSHU.

1. ’)Kusnb O6b11a co3gana TBopiioM B onpeieIEHHOE BPEMsI - KPEAITMOHH3M.

2. Ku3Hb BO3HHKJIA CaMONPOU3BOJIBHO W3 HEXHUBOIO BellecTBa (€€ NpUAECpKUBANCA eI
ApHCTOTENb, KOTOPBIM CUUTaN, YTO XUBOE MOXET BO3HHKATh M B pPE3yJbTaTe paslIOKEHUs
TOYBHI).
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3. KoHuenuus CTalMOHApHOIO COCTOSIHUS, B COOTBETCTBUHM C KOTOPOHM >KHU3Hb CYIIIECTBOBaja
BCEr/a.

4. KoHuenuus NaHCIIEPMUU - BHE3EMHOTO MTPOUCXOKACHUS KU3ZHU;

5. KoHuenuusi npoucXoXKAEHUsI KU3HU Ha 3eMJ€ B MCTOPUYECKOM IIPOLUIOM B pE3yJbTaTe
IIPOLIECCOB MOAYMHSAIOIIUXCS (PU3NUECKUM U XUMHUYECKUM 3aKOHaM.

[TpoucxoxxaeHne YenoBeKa COCTABISUIO MPEAMET Oraliok ¢ TIIyOOKOH IpEeBHOCTH U
MPUBEJIO K BO3HUKHOBEHHUIO Yy Pa3IMUHBIX HApPOJOB PazHOOOpa3HbIX MHU(OB, MPUITHCHIBAIOIINX
CO3/laHMe TMEpBBIX JIIOJEeH OoraM, KOTOpbIE BOCIHOJIB30BAIUCH U TOTO KAMHSMH, 3E€MJICH,
MOPCKOHM CJIM3bI0, TEMU WJIM HMHBIMH >KMBOTHBIMH M T. 1. J[peBHUE TpeuyecKHe MbICIUTEIU
pPacXOQWJIMCh B MHEHHUSX OTHOCHUTEIIHO MPOUCXOXKACHUE YEJNOBEKA: OJHHM CKIOHHBI ObUIH
JIyMaTh, YTO YEJIOBEK BEYEH, JAPYTrUe — YTO OH IPOU30MIEN caM COOOH, MyTeM MPOU3BOIBHOTIO
3apOKJIEHUSI U3 MOPCKOIO MJa MU T. M., TPETbM — 4YTO OH CO3JaH Obul Ooramu u3
HeonymieBleHHOW Marepur. C  pacmpoOCTpaHEHHEM XPHUCTUAHCTBA CpPEOu  KYyJIbTYPHOTO
YeJI0BEYECTBA YTBEPAMIOCH MPEICTABICHUE, YTO YEIOBEK ObLI CO3AaH M3 3eMJIH, 0(OPMIIEHHON
U OIyXOTBOpeHHOH borom, M 4YTo BCce IOAM Pa3MHOXUIUCH OT OJHOM TMaphl, >KUBIIEH
MEPBOHAYAIIBHO TJe-TO Ha JajiekoM Boctoke. B cpenHue Beka mosaraiv, 4YTo 3TOT 3€EMHOM pail
emie cymectByer, u aaxke Komym0, oTkpbiBas AMepHKY, AyMai, YTO HEKOTOpBIE MPHU3HAKU
YKa3bIBAIOT Ha €ro 0JM30CTh. MHOTUMHU MBICIIMTENSIMA TOTO BPEMEHHU, KaK, HAIIPUMEp, JOPAOM
Mounb6oano, I'epaepom, Pycco, Kantom u np., BeICKa3bIBaJIOCh MPEANOIOKEHUE, HE MOT IU
YeJIOBEK B BHJIE TPyOOro AUKAps pa3BUTHCS U3 OOJBIION YeI0BEKONO100HO0M 00e3bsHEI. B Gomee
HenbHON (opMme 3Ta uaes Obuta pasButa Jlamapkom B Hauane XIX B. B ero "3o0o10rudeckoit
¢unocopun". TlpunaBas BakHOE (PHUIMOIOTUYCCKOE 3HAYCHHE OOJBIIEMY WM MCHBIIEMY
MOJI30BAHMIO TEMHU WM UHBIMH OpraHami, Jlamapk ocHOBaJl Ha HEM MEPBYIO TEOPHIO IBOJIOIUU
YKUBOTHBIX (POPM OJTHUX W3 IPYTHX U PACIIPOCTPAHUII €€ U Ha YEIIOBEKA, MPAB/a, OTOBOPHBIIIUCH,
YTO TEOpHsl 3Ta MOrja Obl UMETh MECTO, €Clid Obl HaM HE OBLIO M3BECTHO, YTO YEJIOBEK ObLI
CO3MaH Tak, Kak 3T0 roBoputrcs B bubmmu. Teopus Jlamapka, omHako, HE BCTpeTWia cede
COUYBCTBHSl y CIEIUMAINCTOB, TaK KaK B TO BpeMs TOCIOJCTBOBAJl B3IJIA[, YTO BCE BUIbBI
OpPraHU3MOB IPOU3OLLIN OTIAEIBHO OJMH OT JPYroro, MpU4YeM BHJbI Ka)J0H I'€0J0rHYecKOn
SMOXHU MOTHOATN ¢ KOHIIOM €€ BCJICJCTBUE OOIEro MepeBopoTa U MECTO UX 3acCTyIal IpyrHe,
CO3/1aBaBIIMECS, ONATh-TaKW, KaKIbli OTHenbHO. KioBbe CKIIOHEH ObLI Jake CMOTPETh Ha
IJIaBHBIE TOPOJBI YEIOBEUECTBA KAK HA pachl, UMEBLIME OTAEJIBHOE MPOUCXOKACHUE, U ITOT
B3I ObLT Pa3BUT elle B OOJIbIIEH CTENEHHM APYIMMHU YYE€HBIMU, OCOOCHHO aMEpPHKaHCKHUMH,
KOTOpblE JyMalld ONpaBAaTb H3THM M HEBOJBHMYECTBO HErpoB. JIeHCTBUTENBHO, €clu
YeJIOBEYECKHE pachl MMEIOT HEOJUMHAKOBOE IE€PBOHAYAIBHOE MPOUCXOXKJIEHUE, 00pa3zyroT
OTJIENIbHBIE BU/IbI, TO BBICIIMI BUJ UMEET MPABO MOJIb30BATHCS JJISI CBOEH MOJIb3bl HU3LINM, KaK
OH TMOJb3yeTCsd HalpUMep pPa3IMUYHBIMM BHJAMU HKUBOTHBIX. OJTa TEOpUS NOIULEHUIMA
BCTPETUJA, OJHAKO, PE3KUX TIPOTUBHUKOB B MOHO2EHUCMAX, 3aIMIIABIIMX OJMHAKOBOE
npoucxoxaeHue noaed. Crnop 3TOT yTpaTui cBO€ 3HAYEHUE C MOSBICHUEM 38 JIeT TOMY Hazal
HOBOM Teopuu »sBomouuu JlapBuHa-Yosudca, NpPENCTaBUBIIEH psAJ JOBOJOB B TOJB3Y
MOCJIEIOBATEILHOTO Pa3BUTHSI OPraHUYECKUX (POPM OJHUX U3 JPYTHX ITyTEM €CTECTBEHHOTO U
nonoBoro otoopa. Cam [lapBuH, mosarasi OCHOBBI CBOEH TeopuH, 00OIIEeN CHauansa MOTYaHUEM
BOIIPOC O YesloBeKe, HO I'eKciu crienan U3 Hee eCTECTBEHHBIM BBIBOJI M OTHOCUTENIBHO IeHe3uca
4eJ0BeKa, YKa3aB Ha o0Iee CXOACTBO YEIOBEUECKOM OpraHM3alui ¢ KMBOTHOH, OCOOEHHO C
OopraHu3aleil mpUMaToB, HAa OJIMHAKOBBIM XOJ 3apOJBIIICBOTO PAa3BUTHS W Ha CJEAbBI
MOCTENEHHOTO COBEPILIEHCTBOBAHMS UEJIOBEUYECKOTO THIMA, JOCTABISIEMbIE H3YUYEHHUEM €ro
JIPEBHEUIITUX OCTATKOB M WX CPAaBHEHHUEM C COBPEMEHHBIM THIIOM U KYJIbTypOW €BpPOIEHIIEB.
I'exkenp momien eme nainee U B cBoedl "AHTponoreHun" crapaics NpPeICTaBUTh BECh XO[
OHTOTEHETUYECKOTO pPa3BUTHS YeJIOBEKAa W3 HU3IIMX OCECIMO3BOHOYHBIX >KUBOTHBIX UEpe3
acUUIUM, MPOCTEHIINX MO3BOHOYHBIX, MJIEKONUTAIOIMX BTOPUYHOM M TPETUYHOM 3MOX — [0
IIPUMATOB BKIIIOUUTENBHO. Takasi TeHeanorus sSBiseTcs, OAHAKO, JOBOJIbHO MPOOIeMaTUYHOM, U,
OTpaHMYMUBAACH Jake NpUMaTamMd, MPU HMEKIIMXCA CBEACHUAX HEBO3MOXKHO YKa3aTh
OTIPENIETIEHHO T€ CTaJHMH, Yepe3 KOTOPBIC JODKEH OBLI MPOUTH (PU3MUYECKH THI YellOBEeKa B
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CBOEH HBOJIONMU. BBIIO yKa3aHO HEKOTOPBHIMH, B TOM YHCI€ W YOJUIICOM, Ha TPYIHOCTbH
06’b$ICHI/ITB MPOUCXOKACHUC YCIIOBCUCCKOI'O TUIIA U3 )KUBOTHOI'O ITYTEM OI[HOﬁ JIMIIb 60p]:6BI 3a
CYILIECTBOBaHHE M €CTECTBEHHOI'O MJIM MOJIOBOIO OTOOPA, TaK KaK y>Ke caMble HU3IIKE Pachl PU
OOJIBIIIOM CXOJICTBE B TOJPOOHOCTSAX OpraHU3allid, B TOM YHCIIE M B YCTPOMCTBE MO3ra, C
BBICIIMMHU CYIIECTBEHHO OTJIMYAIOTCS BCEM CBOMM CTPOEHHUEM, PABHO KakK WICHOPAa3JeIbHOMN
peubl0 M 3adaTKaMu KyJbTypbl, OT CaMbIX BBICIIMX IpuUMaroB. M3 COBpeMEHHBIX
aHTPONOMOP(HBIX 00€3bsIH BO BCAKOM CiIydae HU OJHA HE MOXKET MPETeHI0BaTh Ha Oynxkaiiliee
POJICTBO C 4YEJIOBEKOM, M BCE OHHM BBIKA3bIBAIOT CIELUUAIBHYIO OpPraHU3alMI0, MPUYEM C
BO3PAacTOM OTJIMYME UX OT YEJIOBEKA CTAHOBUTCS Bce Ooubie. Ecnu ke Mbl niepeiiieM K HU3IIHUM
00e3bsiHaM, TO OHH MPEJACTABISAIOT eile OONbIle OTIUYHM B CBOEM THUIIE, TaK YTO HEKOTOPHIE
roJlarajiu He0OXOJAUMBIM CITYCTHTBCS JIO0 JIEMyPOB WJIH J0 MCKOMAEMbIX IIpapoudeil ux Havana
TPETUYHOM 310XH, YTOOBI HAUTH (OPMBI, NaJTbHEUIIas SBOJIIOLUS KOUX MOTJIa Obl MPHBECTH K
o0pa3oBaHHIO TUIa YejoBeka. Bo Bcskom ciiydae, MOKy/na HE MOKET OBITh U PEUU O CKOJIbKO-
HUOY b ONPEACIICHHON TeHeaJIOrMH YeJI0OBEKa, U BCE, YTO MOKHO CKa3aTh HAy4YHO, — 3TO TO, YTO
[0 CBOEH OpraHM3alllK M 3apOJIbIIIEBOMY Pa3BUTHUIO YEJIOBEK BBIKA3bIBACT ONMIKaMIIee pOACTBO
C INpuMaraMM M 4YTO 3aMCYACMBIC B €TI0 CTPOCHHUH 3a4YaTOYHBIC OPraHbI (60.]]66 Pa3BUTHIC U
crocoOHble (HYHKIIMOHUPOBATh Y JKUBOTHBIX), & TaKXKE MOSIBISIOMIMECS Y OTIENbHBIX ocoOei
aHOMaJINHN (BI:IKaSLIBaIOHII/IC OT4aCTu CXOJACTBO C HOPMAJbHBIMHU IIPU3HAKAMHU Y HCKOTOPBIX
JKUBOTHBIX) CBHUJETEIbCTBYIOT, UTO OJBOJIOLMSA YEJIOBEKa IMPOXOJUiIa COOTBETCTBEHHbBIC
JKUBOTHBIC CTaauu. Bonpmmii cBeT Ha PTOT BOIIPOC MOTJIA OBl I[MPOJINTH MMAJICOHTOJOTNUYCCKUC
HAXOJKH, HO OHHU €IIE CIUIIKOM CKYAHBI, MO3TOMY OJIHO3HAYHOW IJIMHUU TMPOUCXOXKICHUS
YCJIOBCKA Ha CCFOI{HHHIHI/If/'I MOMCHT HEC CYIICCTBYCT.

Ipupoonwiii nanowiagpm - 3HAYUTETBHBIE IO pa3MepaM OTKPBIThIE MPOCTPAHCTBA,
COXpaHUBILINE CBOM €CTECTBEHHBIM XapakTep, HAIpUMEp, JIECHBIE MACCHUBBI, JOJIUHBI DEK,
BO3BBIIICHHOCTH, OOIIMpHBIE akBaropuu. OHM BeCbMa UYyTKH K H3MEHEHHSM, BbI3bIBAEMbBIM
npoieccoM ypOaHU3aIui, MPOMBIIIJIEHHOTO M CEIbCKOXO3IMCTBEHHOTO OCBOCHHUS, MO3TOMY
MOXHO TOBOPUTH JIMIIb O YaCTUYHOM COXpPaHEHHH HETPOHYyToro Janmmadra B
rPaloOCTPOUTEIHCTBE.

Xo34iicTBeHHasl JEATEIbHOCTh YeJOBEKa IMpHBENa K TMOSBICHUIO B MPUPOIHOU cpefe
IUIaHETHl HE CBOMCTBECHHEIX €U J'IaHI[HIa(i)TOB; XapaKTCPU3yCMbIX KaK aHTPOIIOICHHBIC
nanamadTel. K HUM oTHOCSTCS:

® TOPOACKHUC J'IaHI[HIa(i)TI)I U HUX KOMIIOHCHTBI, BKIIIOYAIOMIHUE KUJIBIC U HHAYCTPUAJIBbHBIC
paitonbl. OCOOEHHOCTHIO TaKUX JaHAMAPTOB SBISETCS U3MEHEHUE U 3arpsi3HEHHE B pe3yibTare
TEXHOT€HHOM ypOaHM3allMyi KOMIIOHEHTOB MPHUPOIHBIX JIAHAMIA(TOB U yCIOBUN (OPMUPOBAHUS
MOBEPXHOCTHOTO CTOKa, 00Iee COKpalleHHe TUIOMAAeH, 3aHAThIX PAaCTUTENBHOCTHIO, HAJIHYNe
MIPOU3BOJICTBEHHBIX C(Pep, OKA3BIBAIOIINX HA OKPYKAIOIIYIO CPEly BPEIHOE BO3/ICHCTBHIE

e CENIbCKOXO3SHUCTBEHHBIE TaHAMA(THI, OTIHYAIONIUECS OT MPUPOIHBIX OAHOOOpasueM,
BCJICACTBHUEC BO3ACIBIBAHWA MOHOKYJIBTYP, KOrla ITOYBbI O6€I[H€HI)I JJIEMEHTAaMU IINTAaHU,
€CTECTBEHHbIE MPUPOIHBIE COOOIIECTBA YTHETCHBI

e maHAmadTe, O0Opa3oBaHHBIE B  pe3yjbTaTe JEATEILHOCTH TOPHOIO0OBIBAIOIINX
NPEANPUITHI, XapaKTepU3yeMble H3MEHEHUEM BEPTUKAIbHOM IUIAHUPOBKM MECTHOCTH U
CO37IaHUs KapbepOB, OTBAJIIOB, TEPPUKOHOB

e maHamadThl, chopMHpOBaHHBIE B X0J€ HEPTETOOBIYM, OTIMYAIOIIUECT H3MEHEHHEM
COCTaBa IMOYB U TPYHTOBBIX BO/JI, @ TAKKC NCKAXKCHUCM nyTeﬁ MUT'panuu CyXOITYTHBIX ) KUBOTHBIX

bonpmas yvacte mrogeil KUBET B ropojax, MO3TOMY HAXOMSIIMECS B PABHOBECUU C
MIPUPOJION TOPOJIa — ITO IIENTb AEITEIBHOCTH YesoBeuecTBa. OHOM U3 3a/1a4 B JOCTHXKCHUH dTON
LI SIBJISETCS pa3yMHasi ACSITENIbHOCTD B IJIaHE MPOEKTUPOBAHUS U OPraHU3alMU KYJIbTYPHBIX
maHAIagToB.

AJITOPUTM BBINOJTHEHUS 32/ IAHUS:

1. N3mepbTe poCcT KaXa0ro CTyJeHTa B KJIACCe C TOYHOCTHIO JI0 CM, OKPYTJIUB U (PHI.
2. CrpynnupyiiTe moixy4eHHble HMUQPPHI, KOTOPhIE OTIIMYAIOTCA APYT OT JApyra Ha 5 ¢cM U
MOJICUATANTE KOJUYECTBO YUYEHUKOB, BXO/SIINX B KAKIYIO IPYIIITY.
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3. [TonyueHHbIC TaHHBIC 3AMMIINATE:

4. [TocTpoiiTe BapUalMOHHYIO KPUBYIO.
5. Brruucnure cpeHuil pocT CTYICHTOB Ballleld TPYMIIbIL.
Cpennuii pocT = cymMMa H3MEPEHHUI /00111ee KOINIECTBO U3MEPECHHIA
6. Boruncnute u 0oTMeThTE Ha rpaduKe CpeTHUN POCT JEBOUEK U MAIbUUKOB.
7. 3anoJIHUTE TaOJIHILY:
Bup ananranun XapakTepucTuka Buja | [Ipumep [IPOSABJICHUSA

ajanTanuu aJanTanuu

8. OOBsicHUTE MEXaHU3M BO3HUKHOBEHUS a/lallTAlllK.

9. Onpenenure HEAOCTATKU U MIPEUMYIIECTBA CYIIECTBYIOIINX TEOPHH MTPOUCXOKACHUS )KU3HU U
YeJioBeKa.

10. OueHHTh COCTOSIHUE MPHUPOTHOTO JAaHAMA(TA, PAIOM C KOTOPBIM JKUBETE (BUA IOYBHI,
IPEJCTaBUTENIN PACTUTEIBHOIO U dKUBOTHOI'O MUPA).

11. OnpenenuTe BUIBI aHTPOIIOTEHHOTO BO3ICHCTBHS HA JTAaHAMA(T U UX ITOCIEACTBUS IS HETO.
12. [Ipenyoxure MyTH CHUXKEHUS! aHTPOIION€HHOT'0 BO3/IEMCTBUS HAa BEIOPAHHBIN JTaHma@T.

13. Cnenaiite BBIBOJ.

KoHTposbHbIE BOIPOCHI:

1. Yro Takoe BapHallMOHHAas KpuBasi?

2. Kakue BBl aanTanuii CylecTByoT?

3. Kakue runore3sl MpOUCXOKACHUS )KU3HU BBIJIEISIOT?

4. Kakue runoresbl IPOUCX0XKICHHS YeJIOBEKa CYLIECTBYIOT?

5. Uto TaKkoe mpupoAHBINA JaHAmapT?

6. UTo Takoe aHTpONOreHHble JaHmadTe?

7. Kakue BUIIBI aHTPOTIOT€HHBIX JJAHIIA(TOB CYIIECTBYIOT?
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IIpakTnyeckas padora
«PereHue IKOTOTHYECKUX 32129,
Leab padoThl: 3akpenuTh 3HAHUS O TOM , YTO SHEPTrUsl, 3aKIIOYCHHAS B MUIIIE, IEPEeIacTCs OT
MEPBOHAYAILHOTO MCTOYHUKA Yepe3 PsJi OPraHU3MOB, YTO TAaKOH Psii OPraHU3MOB HA3BIBACTCS
LENbI0 MUTaHMUsT COOOIIECTBA, a KaXK10€ 3BEHO TaHHOM L[eNu — TPOQUUECKUM YPOBHEM.
Xoa padoTsl
3agaua 1. Ha ocHOBaHuU NpaBuia 3KOJOTHYECKOW MUPAMHUABI ONPEACTUTE, CKOJIBKO HYKHO
IUTAHKTOHA, 9TO OBl B MOpE BBIPOC oAWH jaenbhuH Maccoir 300 Kr, ecnu Lelb MUTAHUS UMEET
BU/I: TUIAHKTOH, HEXUIIIHbIE PHIObI, XUIIIHbIE PHIObI, NeIb(UH.
Pemenne: JlenbuH, muTasch XUIIHBIMU phIOAMH, HAaKOMWI B CBoeM Tejie Toibko 10% ot
o01eld Macchl MUIIH, 3Hasi, 4TO OH BecHT 300 Kr, COCTaBUM IPOTIOPITHIO.
300xr — 10%,
X —100%.
Haiinem uemy paBen X. X=3000 kr. (xumiHble pbIObI) DTOT Bec cocraBisieT Toiabko 10% ot
MacChl HEXUIIHBIX PbIO, KOTOPOM OHM MUTanuch. CHOBA COCTaBUM IPOMOPIIUIO
3000kr — 10%
X —100%
X=30 000 kr(macca HEXUIIHBIX PHIO)
CKOIBKO K€ MM MPHUILIOCh ChECTh IJIAHKTOHA, IS TOro 4ToObl UMeTh Takoil Bec? CocTaBUM
MIPOTIOPIUIO
30 000kr.- 10%
X =100%
X =300 000kr
Otset: [l Toro uro 061 BeIpoc Aenbduna Maccoii 300 kr. Heodxoaumo 300 000KT rIaHKTOHA

3anaun

1.Ha ocHOBaHMU TpaBuUIIa SKOJOTHYECKON MUPAMHIBI ONPEIETUTE, CKOJIbKO HY>KHO 3€pHA,
YTOOBI B JIECY BBIPOC OAMH (DPUIIMH Maccoil 3.5 Kr, eCliu 1enb TUTaHus IMEET BH/I: 3€PHO 3J1aKOB -
> MBIIIb -> TOJIEBKA -> XOpeK -> (PHIIHH.

2.Ha ocHoBaHMM IpaBujia SKOJIOTMUYECKON MUPAMUJIbI ONIPEAETUTE, CKOJIBKO OPJIOB MOKET
BblpacTd npu Hanuuuu 100 T 37aKOBBIX PAacTeHUH, €CNM IIeNb MUTAHUS UMEeT BUJ: 3JaKu ->
KY3HCUUKHU-> JIATYIIKHA-> 3MEHU-> OpECJl.

3.Ha ocHoBaHHU MpaBUiIa KOJOTMUYECKON MUPAMU/bI ONPEAETUTE, CKOJIBKO OPJIOB MOKET
BbIpacTd npu Hamuuuu 100 T 371aKOBBIX PacTEHMM, €CNU LIeNb MUTAaHUS WUMEET BUJ: 3JIaKu ->
Ky3HEUHKH-> HACEKOMOSITHbIE NITUIBI-> OpeJl.

4.Kakve M3 NEepeyUCIEHHBIX OPraHM3MOB AKOCHCTEMbI Tallrh OTHOCAT K MPOAYLEHTaM,
NEPBUYHBIM KOHCYMEHTaM, BTOPMYHBIM KOHCYMEHTaM: OaKTepuUu THUEHHS, JIOCh, €llb, 3asll,
BOJIK, JINCTBEHHUIIA, pbIch? COCTaBbTE IETh MUTAaHUS U3 4 WIK 5 3BEHBEB.

5.3Has mpaBUJIO AECATH MPOLIEHTOB, PACCUUTAITE, CKOJBKO HY)KHO TPaBbl, YUTOOBI BBIPOC
OJIMH Opell BecoM 5 Kr (TMHILeBas LeNb: TpaBa — 3asl — Oopen). YCIOBHO NMPUHUMANTE, YTO Ha
KaXJ0M TpOo(pUYECKOM YpPOBHE BCerja MOeAAal0TCs TOJbKO MPEICTaBUTENN MPEeAbIAYIIEro
YPOBHS.

6.Ha tepputopun miomansio 100 kM? eXeroaHo MpoU3BOAMIN YacTUYHYIO PyOKy Jeca.
Ha MomeHT opranuzanuu Ha 3TOi TeppUTOpHUH 3amoBeJHUKA Obl10 oTMedeHo S50 mocei. Yepes 5
JIET YHUCIEHHOCTh Jiocel yBenuumiach a0 650 ronos. Eme vepe3 10 ner xonmyecTBo Jjocen
YMEHBIIHIOCH 10 90 TOJIOB M CTa0MIM3UPOBAIOCH B TOCIEAyIomMe Toabl Ha ypoBHe 80-110
rOJIOB.
Omnpenenure YUCIEHHOCTh U IUIOTHOCTH OTOJIOBBS JIOCEH:
a) HAa MOMEHT CO3/IaHUs 3aIl0BEIHUKA;
0) yepes 5 neT mocie co3aaHus 3al0BEIHUKA;
B) uepe3 15 sier nocne co3iaHus 3anoBEIHUKA.
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4.

OueHoYHbIE CPeACTBA AJsl MPOMEKYTOUYHOM aTTeCTAlNU

[IpeameToM OIIEHKU CiIy»aT YMEHHUS W 3HaHus, npeaycmorpeHHbie ®I'OC

no nucuuruimae OVYII1.07 buonorus, HanpaBieHHble Ha POPMHUPOBAHUE OOIINX U

HpO(beCCI/IOHaJILHI)IX KOMHCTGHHHﬁ.

13.

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

21.

Bomnpocel k 3k3aMeHy
buonorus — Teopernyeckas OCHOBa MEIHWLIMHBI. MeTOAbl MCCIENOBaHUS U
3Tarbl pa3BUTHsI OMOJIOTUU.
CBoiicTBa 1 0COOEHHOCTHU KHUBOT0. ET0 KauecTBEHHbIE OTINYUS OT HEXHUBOTO.
JlaTp onpenenenme, 4To Takoe KU3Hb. Y POBHU OpraHU3aliH KUBOTO.
[IpokapuoTsl U 3ykapuoThl. KieTounas teopusi, €€ UCTOPUS U COBPEMEHHOE
NOHMMaHUe. 3HaYeHHE KJIETOUHOM Teopuu AJisi OMOJIOTUN U MEULIVHBI.
Knerka — kak yHuBepcaibHas (opma oOpraHu3alMu >KUBOM MaTEpHH.
OCHOBHBIE CTPYKTYpPHBbIE KOMIIOHEHTHI 3YKAPUOTHYECKOM KIETKM H HUX
XapaKTEPUCTHKA.
Knerounast memOpaHa, ee CTpyKTypHasi opraHu3anvsi, (yHKIUU KIETOYHOH
MEMOpaHBbI.
[{uTornasma KJIETKH, €€ COCTABHBIEC YAaCTH U Ha3HAUEHUE.
Opranemisl o01ero Ha3HaueHus. IX cTpykTypa u QyHKUIHUU.
OpraHebl cenuaibHOr0 HazHaueHus. X cTpykrypa u GyHKIUH.
XUMUYECKUN COCTaB KIETKH, €€ (U3UKO-XUMUYECKOE COCTOSHUE U
OCMOTHYECKHE CBOKCTBA MPOTOIIA3MbI KIIETKH.
XUMHUECKHI cOCcTaB KJIETKHU (O€NKU, UX CTPYKTypa U (PyHKITHM).
HyknenHoBbIe KUCIOTBI, UX CTPOEHUE, JIOKAJIU3ALMS, 3HAUCHUE.
Pons IHK u PHK B mepenaue nacnenctBenHoit mHdopmarmu. OCHOBHBIE
ATanbl: TPAHCKPUIILKSA, IPOLIECCUHT, TPAHCIISALIMSL.
Crpoenne u ¢ynkuun JHK. Mexanusmsl  penymmkanuun — JTHK.
buonornueckoe 3HaueHue. ['eHETUUECKUI KO, €€ CTPYKTypHask OpraHu3anus
Y CBOKCTBA.
buocunTes Oenka.
Anpo, ero ctpoeHue U GyHKUHUU.
XpoOMOCOMBI — CTPYKTypHbIE KOMIIOHEHTHI sapa. CTpoeHHe, COCTaB,
¢ysakun. [loHsATHE 0 KaproTUIE, Kapuorpamma.
AccuMmisiiMsi M JUCCUMMJISILUSL KaK OCHOBA CaMOOOHOBIJIEHUS OMOJIO-
rudeckux cucreM. Ornpeznesenne, CylmHOCThb, 3HaYEHUE.
Anenosungudochar (AIDP) u anenosuntpudochar (ATD), ux crpo-eHue,
JIOKaJIM3alus U POjib B SHEPreTUYECKOM OOMEHE KIIETKH.
OOmeH BemiecTB u PHepruu B kieTke. DoTocuHTe3, XemocuHres. [Iporecc
ACCUMUJISIIUU (OCHOBHBIE PEAKIIUH).
O6men BemecTB B kietke. Ilpomecce muccumumsitiuv. OCHOBHBIE ASTa-Tibl
HHEPreTUYECKoro oOMeHa.
MUTOTHYECKUN UMK KIETKU. XapaKTEepUCTUKA IepuonoB. Mwuros, ero
OHOJOrnYecKoe 3HaYeHne. 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 TIEPBOT0 U BTOPOTO JICJICHHUs Meio3a. broso-rudyeckoe
3HaueHue. OTinune Merno3a 0T MUTO3a.

Pa3sMHOXXE€HHE, KaK OCHOBHOE CBOMCTBO KHUBOro. becmoigoe u II0JIOBOE
pasmHoxkeHue. opMbl 0ecroaoro U MoJoBoro pazMHoxkeHus. OnpeneneHue,
CYIIIHOCTh, OMOJIOTHYECKOE 3HAUCHUE.

Onrorenes u ero nepuoauszanus. [Ipsimoe u HEmpsiMoe pa3BUTHE.
CnepMmarorenes, ¢a3bl W TpeBpallleHue KIETOK. buojormdeckoe 3HaueHUE
MOJIOBOT'O Pa3MHOKEHHS.

OBorenes3. OcoO0eHHOCTH (HOPMHUPOBAHUS KEHCKUX raMerT.

[Iponecc omnogorBopenust. [lapreHorene3. @opMbl U pacIpOCTPAaHEHHOCTH B
npupoje. [TomoBoit gumopdusm.

[Tonatre 00 OCHOBHBIX J3Tamax ASMOPHOHAIBLHOTO pa3BUTHS (ApoOJICHHE,
racTpyJysiiusi,  oOpa3oBaHME  TKaHEd M OpraHoB).  MexaHU3MBI
UTOOPTraHOTE€HE3a Y YEIOBEKA.

[TocTamMOpuoHanbHOE pa3BuTHE. BUIbl JEeHCTBUS alKOrojisi U HUKOTHHA Ha
OpraHu3M YEJIOBEKa.

Crapoctb u crapenue. CMepTh Kak OMOJIOTUYECKOE SIBJICHUE.

OO111e€e MOHATHE O TOMEOCTA3E.

Perenepanus kak nposBIECHUE CTPYKTYPHOTIO TOMEOCTA3a.

TpaHcraHTalus OpraHOB U TKaHE! y YeJIOBEKa.

@dopMbI B3aMOCBSI3E€HM MEXy opraHu3Mamu B ripupoje. CumOuos, aeneHue
Ha rpynnbl. [lapazutusm, kak Ouonorudeckuit penomen. [lpumepsr.
OcHOBHbIE MOHATHS Mapa3uToyioruu. CucTteMa mapasuT — XO35IUH. Y YeHUs O
TPaHCMUCCUBHBIX 3a00JeBanusX. [Ipumepsl.

CyILIHOCTB KU3HU. Y POBHU OPTraHU3aLUN KUBOU HPUPOIBI.

MeTtoapl Hay4YHOTO MO3HAHUS

Kinerounas teopus

[Ina3maTuueckass MeMmOpaHa. DHpoImazMaTuueckas cetb. SAapo. Kommiekc
['onpKN U TM30COMBI

[{utomnnazma. MUTOXOHIpUH, TIJIACTUIBI, OPTaHOUIbI JIBUKCHUS, BKIIFOUEHUS
[IpokaprOThI U 3YKapHOTHI

Bupycel

Heoprannueckue coequHeHus

YrineBoasl.

JIutmmael.

benku, ux crpoenue.

OyHKIUU OEITKOB

Hyxknennossie kucnotel AT® u npyrue opraHuyecKue COeAMHEHUS KIETKH
®ortocuntes. IlpeobpazoBaHue HHEPruM CBETAa B DHEPTUIO0 XUMHUYECKUX
CBSI3EU

OOGecrieueHne KJIETOK YHEPryuel 3a CUET OKHUCICHUS] OPTraHUYeCKUX BEIEeCTB
0€3 y4acTHsi KUCJIopoaa

buonornueckoe OKMCIECHUE TPU YYaCTUU KHUCIOPOAa

['enernueckas unpopmarus. Y npoenne JHK

O6pazoBanue nnpopmannonno PHK mo marpunie JIHK. ['eneTnyeckuii Koz
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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 0enkoB

Perymauus TpaHCKpUNIMA U TPAHCISALIUU

Jlenenue kieTku. Muto3

becnosioe u 1onoBoe pasMHOKEHUE

Melio3

3apoJIbIIIEBOE U TOCTAMOPUOHAIBHOE Pa3BUTHE OPraHU3MOB
Monorubpunoe ckpemmBanue. [lepBoiii 1 BTopoit 3aKkoHbl MeHaens
JurubpuaHoe ckperuBanue. Tpetuii 3akoH Menens

MonudukanoHHas U3MEHYUBOCTD.

MyTannoHHass ”3MEHYUBOCTh

HacnencrBeHHass H'3MEHUUBOCTh YEJIOBEKA

Jleyenne u MNpeAyNpexACHUE HEKOTOPHIX HACJIEACTBEHHBIX OO0JIe3HEH
YeJnoBeKa

OoMalIHMBaHWE KaK HAYaJIbHbBIA 3Tall CEJIEKIUN

MeTtobl COBpEMEHHOM CENEKIMNA PACTEHU

MeTtobl COBpEMEHHOM CENEKINN )KUBOTHBIX.

BO3HMKHOBEHHE U pa3BUTHE 3BOTIOLIMOHHBIX TPEACTABICHUN

Yapn3 [lapBuH 1 €ro Teopus NpOUCXOKICHUS BUIOB

Jloka3aTenbCTBa ABOJIIOIUM

Bun. Kpurepuu Buna.

[Tonmynsumst

EctecTBeHHbIil 0TOOp — HanpaBisoomuil  (aktop 3Bomonuu  Dopmbl
€CTECTBEHHOTO 0TOOPA B MOIMYJISAIUSIX

[Ipucnoco61eHHOCTh — pe3ybTaT AeUCTBUS (PaKTOPOB IBOJIOIUH
BunoobpasoBanue

OCHOBHbIE HAINPAaBJICHUS FBOJIIOLMOHHOTO Mpoliecca

PasButHe npencraBiaeHnii 0 BOSHUKHOBEHUH KU3HU Ha 3eMUIIE.

bimxaiiime «poaCcTBEHHUKWY YEJIOBEKA CPEIU KUBOTHBIX

OCHOBHBIE 3TaMNbl 3BOJIKOLUU TPUMATOB.

CooOmecTBa. DKOCUCTEMBI

[ToTOK 3HEpruu U Lenu MUTaHUA

ATpOI1IEHO3bI

CocraB u ¢pyHKIUu 6uochepbl

['mobGanbHbIE IKOJIOTHYECKUE TIPOOTIEMBI

[Ipocreiimme. Jlatuackue Ha3Banusi Kiaccudukanus, naTte pycckue u
JATUHCKUE Ha3BaHUs. XapakKTEpPHbIE YEPThl OpraHU3alluu. 3HAYEHUE s
MEIULMHBI.

Pa3zmuoxeHue y npocrenmux. Konbrorauus u Konmysisinusl.

Kuacc CnopoBuUKH. MausipuiiHbii IJ1a3MOUH.
Cucrtemartuka, MOpGoJIOTHs, UK Pa3BUTUS, BUAOBBIC pasziuuusi. bopeba c
Massipueil. 3agaun NpOTUBOMAIISIPUMHOMN CITyObl HA COBPEMEHHOM 3Talle.
['enoTun kak uenoe. SAaepHas v MUTOINIa3MAaTUYECKAs! HACIEACTBEHHOCTb.
['enotun, renoMm, ¢genotur. akTopsl, oNpeaesioNue pa3BUuTHe (PeHoTuna.
Bzaumopencteue aiened B JETEPMUHALUM NPU3HAKOB: IOMUHUPOBAHUE,
MPOMEKYTOUYHOE MPOSABICHUE, KOJOMUHUPOBAHUE.
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91.

92.

93.

94,

95.

96.

97.

98.

99.

100.
101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

IlepBblii u BTOpOM 3akOoHbl Menzaensa. [umore3a YMCTOTBI TaMer.
Menpenupyromue — npusHaku — yenoBeka.  IIpumepsl.  AyrtocomHo-
JIOMHUHAHTHBIN U @y TOCOMHO-PELIECCUBHBIN TUIIBI HACIECIOBAHHS.

Tpernii 3akoH Mengena. LluToslornyeckre OCHOBBI YHUBEPCAIBHOCTH
3aKOHOB MeHnens. MeHaenupyromuye Npu3Haky 4eJI0BEKa.

AnnenbHbIe TCHBI. Onpenenenue. Dopmsbl B3aMMO/JICHCTBUS.
MHuoxecTBeHHbIN autenusM. [Ipumepsl. Mexann3m BO3ZHHKHOBEHUS.
HacnenoBanue rpynmnsl kpoBu. HacnenoBanue pesyc-paktopa. Pesyc-
KOH(JIHKT.

MHOXECTBEHHbBIE QJJIEIM M IOJUITE€HHOE HACJIEAOBAaHHE HaA IPUMEpE
4yesnoBeka. B3auMoaeicTBHE HEaIENbHBIX T€HOB: KOMIUIEMEHTAPHOCTD,
AIIMCTA3, MOJIUMEPHS.

Heannenbabie rensl. @opmel ux B3aumoaenucTBus. [Ipumepsl.

3akoH Moprana. XpoMocomMHas Teopusi HaciaencTBeHHocTH. HacnenoBanue,
cuerieHHoe ¢ nosioM. llonmHoe m HemosHoe cueruieHne reHoB. [lonAtHe o
TEHETUYECKUX KapTax XpOMOCOM.

XpOMOCOMHBIM MEXAaHU3M HACJEIOBaHUA Ioja. [{uToreneTnueckue MeTobl
ONPEIECIICHHS TI0JIA.

OcoOEHHOCTH CTPOEHUSI XPOMOCOM. YPOBHU OpraHU3allly HACJIEJICTBEHHOTO
Marepuaia. ['eTepo- u 5yXpoMaTuH.

['enetnueckuit koa. CBOCTBAa FEHETUYECKOTO KOJIA.

HacnenactBeHHOCTh M MI3MEHYMBOCTD — (hyHIaMEHTaIbHbIE CBOMCTBA JKUBOTO.
JlapBUHCKOE ITOHUMAHHUE SIBJICHUM HACJIEACTBEHHOCTU U U3MEHYMBOCTH.
MonudukanuonHas  M3MEHYMBOCTh. Hopma  peakiud  TeHEeTHYECKHU
JNIETEPMUHUPOBAHHBIX ITPU3HAKOB. DEHOKONNH.

AJnanTuBHBIN Xapaktep mMoaudukanuu. Poinb HAcleICTBEHHOCTH W Cpeibl B
pa3BUTUM, OOYUYECHUH U BOCITUTAHUM YEJIOBEKa.

KomOunaTuBHas U3MEHUUBOCTh. 3HaUYE€HUE KOMOMHATUBHONW U3MEHYMBOCTH B
00€ecCleyeHnn TEeHOTUIIMYECKOro pa3zHooOpasusi monaei: Cuctembl Opakos.
Menuko-reHeTH4ECKUE aCEKThl CEMBH.

MyTanuoHHasi H3MEHYMBOCTh, KJIacCU(UKALUS MYyTallMii 1O YPOBHIO
M3MEHEHUS TOPAKEHUS HACJIEACTBEHHOTO MaTepruasia. MyTaluu B MOJIOBBIX U
COMATHYECKHUX KIIETKaX.

['eHHBIE MyTaluHUHW, MOJEKYJISIPHBIE MEXAaHU3Mbl BO3HHUKHOBEHHUS, 4YacTOTa
MYyTaLui B IpUPOJ€E. bUOIIOrnYecKkue aHTUMYTAllMOHHBIE MEXAHU3MBL.
['eHOMHBIE =~ MyTauuu:  MOJUIUIOWIWS,  TAIUIOWAUS,  TETEPOIUIOUIUSL.
MexaHu3mbl ©X BOSHUKHOBEHMUSI.

Mertonbl u3ydeHMsT HACJIEACTBEHHOCTH 4YEJIOBEKA. [ eHeallornyeckuid u
OJIM3HETIOBBINA METObI, UX 3HAYCHHE JIJIST MEUITUHBI.

HacnencrBenuble 0Oone3Hu yesnoBeka. [IpUHIMIOBI  J€YEHUS, METObI
JIMarHOCTUKU W TNpodUIakTUKHU. [lepcreKTuBbl pa3BUTUS TEHETUKH U €e
YCIIEXH B 3TOM HAIPaBJICHUMU.

CrnioHTaHHbIE W WHAYIUPOBAHHBIE MYyTallMM, WX OWOJOTHYECKass pOJb.
daktopel myTarenesa. Kinaccudukanus. [Ipumepsl. Onenka u npoduiaktuka
TEHETUYECKOTO IEMCTBUS JIYYUCTOU YHEPTUH.
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124.
125.
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128.
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130.
131.
132.
133.
134.

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

. lutoreHeTnyeckuii  METOJ, JAUATHOCTHUKKA XPOMOCOMHBIX  HapyIIEHUU
yenoBeka. AMHHoLEeHTe3. Kapuotun v uauorpaMma XpoOMOCOM YEJIOBEKA.
buoxumMnuecknit METO/I.

KapuoTtun u nauorpamma yeiaoBeka. XapakTepUCTUKA KapUOTHIIA YEJIOBEKA B
HOpPME U MATOJIOTHH.

. 3HaYeHUe TeHETUKHU JJIs1 MeIUUUHBIL. [{uTorenernyeckuii, OMOXMMUYECKUH,
NOMYJIIUMOHHO-CTATUCTUYECKU ~ METOJbl  M3YyYEHHsS] HACJIEICTBEHHOCTHU
YeJIoBeKa.

CrpyktypHble HapymieHus (abeppanuu) xpomocoM. Krnaccudukarus B
3aBUCUMOCTH OT HW3MEHEHHUS TE€HETHYECKOTO Marepuasna. 3HauyeHHue s
OMOJIOTUN U MEUIUHBI.

[lonsiTue BHIa, COBpEMEHHBbIE B3TJSALI Ha BUI00Opa3zoBaHue. Kpurepuum
BU/IA.

[Tonynsauus. Ee skonoruyeckre M reHeTUYECKHE XapaKTEPUCTUKUA U pOJib B
BUJI000pPO30BaHUMU.

Jemorpaduueckre mnmoka3aTeld MOMYJSLUUU YEJOBEKA W BIMSHUE Ha HUX
(bhakTOpOB CpeIbI.

[Ipoueccbl MUKpPO- M MakKpO3BOMIOLUHU. OTANYMS W JBHXKYUIUME CUJIBI 3THX
MPOLIECCOB.

12nemeHTapHbIE IBOJIIOIIMOHHBIE (DAKTOPHI U UX JICHCTBHE.

M3onsnusa reorpadguueckas ¥ pEenpoAyKTHBHAS. 3HAYEHUE H3OJSIUU Kak
BaXXHOTO (pakTOpa BUI000PA30BAHMU.

[TonynsiiMOHHBIE BOJHBI U Ipeiid TeHOB

MyTannoHHbIN Npo1iecc, ero 3Ha4yeHue Ui BUI000pa30BaHHUS.
EctectBenHbIil 0TOOp, (HOpPMBI €CTECTBEHHOI'O OTOOpA, €ro 3HA4Y€HUE IS
BUI000pa3oBanus. JleficTBue 0TOOpa B 4ETOBEYECKUX MOIMYIISAIUSIX.
buorenernueckuii 3akoH J. [ 'ekkens

OCHOBHBIE MTOJIOKEHUS YBOTIOIMOHHON Teopun Y. /[apBuHa

[TepBas sBomtounonHas teopus L. b. Jlamapka

JIuHHEeeBCKUIl epUo pa3BUTUSL OMOJIOTUH

CoBpeMeHHas cucTeMa OpraHnyecKoro Mupa.

. [IporcxoxieHne Ku3Hu Ha 3emIIe.

Bo3HUKHOBEHKE 1 MCYUE3HOBEHNE OMOJIOTMUECKUX CTPYKTYp B (puitorexHese.
3aKOHOMEPHOCTH MOP(OJIOTHUIECKUX TIPE0Opa30BaHUI OPTaHOB.
AnTpornioreHe3. OCHOBHBIE 3TalbI.

OCHOBHBIE 3aKOHBI HKOJIOTHH.

CoBpemenHnble KoHuenuuu Ouocdepsl. Yuenue B.M.Bepuaackoro o
ouocdepe.

Crpykrypa u dhyukiuu 6uochepst. [Tonstue o Hoochepe.

[Tonsitue o Butacdepe. Butacdepa u OnoreoneHos.

OmnpeneneHne HayKu IKOJIOTUsSl. DKOJOTHYECKHUE (PAKTOPHI CPEIbI.

Dxonorus yenoBeka. O01Ias XxapakTepUCTUKa Cpelibl OOMTaHUS JTIOJICH.
DKOJIOTMYECKHUE TUIIbI IIoAen. VX XapakTepucTuka.

BnusgHue conuanbHO — 3KOJIOTHYECKUX (PaKTOPOB Ha 3/10POBbE YETIOBEKA.
[Tyt BO31€MCTBUS YETOBEKA HA MPUPOIY. DKOJOTUUECKUN KPU3HC.
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142. YmeHue pemiath 3a7a4M MO F'€HETUKE W TTapa3UuTOJIOTHH.

TecToOBBIE 3a1aHUSA
B 3aganusx ¢ 1 mo 15 Bpi0epuTe 01UH NPABWIbHBINA OTBET
1. XUMHNYECKYIO OCHOBY XPOMOCOMBI COCTABIJIAET
MOJIEKVIJIA

1) n1e30KkcupUOOHYKIEUHOBOM KHCIOTHI
2) puOOHYKIIEHHOBOM KHUCIOTHI

3) nununga

4) monucaxapuaa

2. YIAJTEHUE ITUMEPOB TUMHMWHA B MOJIEKVYJIE JIHK
[MPOUCXOIUT B ITPOLECCE

1) TpaHcBepcUH

2) penapauuu

3) perMkanuu

4) tpanchopmanuu

3. AJI1 OBPA3OBAHUA JIMITMIHOI'O BUCJIOA BAXKHBI
B3AVMOJIEMCTBUS MEXY MOJIEKYJIAMU JIUITUIOB:
1) BOJOpO/IHBIE U NOHHBIE

2) MOHHBIEC U KOBAJICHTHBIC

3) KOBaJICHTHBIE U TUAPO(POOHBIE

4) TonbpKo TUIPoPOOHBIE

4. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVIJIE JITHK
[MPOUCXOIUT B IMTPOLECCE

1) pemapanuu

2) TpaHchopmMaLu

3) TpaHCBEpCHUH

4) perMKauuu

5. U KJIETOK PACTEHMI HE XAPAKTEPEH CMHTE3
1) aMUHOKHUCJIOT

2) HYKJICOTHU]IOB

3) rimkorena

4) bochoaunuaoB

6. B ITIPO®A3E MUTO3A JJIMHA XPOMOCOMBI
YMEHBIITAETCA 3A CUET 1) tpanckpuniuu

2) penyruiMKauuu

3) neHarypanuu
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4) cimpanu3amnuu

7. BIIATOJAPS KOHBIOI'ALIUM 1 KPOCCUHI'OBEPY ITPOUCXOAUT

1) yBenm4eHue ynciaa XpoMOCOM BIIBOE

2) oOMeH  reHeTWdyeckod — uHpOpManuMed ~ MEXIYy  TOMOJIOTUYHBIMU
XpOMOCOMaMH

3) yMeHbIlIEHHE YHCclia XPOMOCOM BABOE 4) yBETUUEHUE YUCIIA TAMET

8. IOJIMITEIITUIHBIE LHEITN CUHTE3UPYIOTCA HA PUBOCOMAX,

HAXOJAINXCA:

1) B 1iuTO30J1€ U MOAUPUIIUPYIOTCS TAKKE B IIUTO30JIC

2) B uTO3051€, 3aTeM MoaupuIupyroTcs B anmaparte [ oabmku

3) Ha MeMOpaHe SHO0IIIA3MaTHIYECKOT0 PETUKYIIyMa, 3aTeM MOAUPUITUPYIOTCS
B anmapare [ onbku

4) B IUTO30J1€, 3aTeM MOAUPHUITUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUHAIOTCA B TEHAX
1) TOMBKO SYKapHOT apxedakTepuit

2) syKapuoT U 3y0aKkTepuii

3) nyOakTepuii u apxebakTepui

4) apxebaKTepuil U 3yKapuoT

10. BCE PEAKIIMM CUHTE3A OPTAHUMYECKHNX BEIIECTB B KJIETKE
[MPOUCXOOAT

1) oOpazoBanuem mosekyn ATD

2) ¢ 0cBOOOKICHUEM SHEPTUH

3) pacuierieHueM BeleCTB

4) UCTIOJB30BAHUEM SHEPIUU

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOI KUCJIOTHI B
COEJUHEHHHU C

BEJIKAMU COCTOUT

1) MUTOXOHAPHUS

2) xpoMocoma

3) reH

4) xJoporuiact

12. JOYEPHUE XPOMATU/IbI CTAHOBATCAH
CAMOCTOATEJIbBHbIMH

XPOMOCOMAMMU ITOCIJIE

1) cnapuBaHUsi TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMHu MEXy TOMOJIOTMYHBIMH XpOMOCOMaMHU
3) pa3zaeneHus COeANHSIOMIEN UX LIEHTPOMEPDI
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4) BBICTpaWBaHUSA XPOMOCOM B 3KBATOPHAIBHOM MIIOCKOCTU KIETKU
13. TEHETUYECKUI KOJT — OTO:

1) Habop KIETOYHBIX T€HOB

2) HYKJICOTHIHAA ITOCICA0BATCIIBHOCTD I'CHA

3) I'CHCTHYCCKAA SKCIIPECCUA

4) cucTema 3amucH reHeTHIecKor nHpopMaIuu

14. B KAKUX U3 ITEPEUNCJIEHHBIX OPT"AHEJIJTI CAMA S BBICOKAS
KOHLIEHTPALIA Ca?*

1) sape

2) MATOXOHIPHSIX

3) nurTomiazmMe

4) anmapate I'onbmku

15. KAKHWE N3 ITEPEUYNCIIEHHBIX HUXE CTPYKTYP KJIETKU HE
NUMEIOT

MEMBPAHBI

1) TU30COMBI

2) XJIOPOILJIACThI

3) AOpBILIKA

4) anmapat ['onbmxu

DTaJIOHBI OTBETOB

Ne 3apanus 112{3|4|5|6|7|8[9(10|11|12|13|14(15

OTBET 1121411342314 |2 |3 |4]|2]3

B 3aganusx 16-25 BpiOepuTe HECKOJIBKO NPABUJIbHBIX OTBETOB WJIH
YCTAHOBHUTE COOTBETCTBHE WIH MOCIEA0BATEIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM ITJIAHE

[TOCJIEJJOBATEJIBHOCTb DTAITIOB BO3JIEMCTBUS YEJIOBEKA HA

BUOC®EPY:

1) ycuneHue BIUSHUS Ha MOPUPOAY C KOPEHHBIM MpeoOpa3oBaHUEM YacTH
KOCHUCTEM;

2) U3MEHEHHUE PKOCHCTEM UYepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TpaB MyTeM
WX BBDKUTAHUS U T. II.;

3) rmobalbHOE M3MEHEHHE BCEX DKOJOTHYECKHMX KOMIIOHEHTOB B IIEJIOM B
CBSI3U C HEOTPAHMYCHHOW WHTEHCU(DUKAITUEH XO3SIICTRA;
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4) CBEpXUHTECHCUBHAS OXOTa 0€3 PE3KOro M3MEHEHHsI SKOCHCTEM B TEPHOT
CTAHOBJICHUS YETIOBEYCCTBA,;

5) Bo3xeiicTBue mrofieli Ha Ouocdepy UMb KaK OOBIYHBIX OHOIOTHYECKUX
BH/IOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAIOIIUE B [TPODA3E ITEPBOI'O
AEJIEHU

MENO3A

1) oOMeH ydyacTKaMHi XpOMOCOM

2) Habop xpomocoM u uucio moiekyn JJHK B knetke — 4n4c

3) AeneHue HEeHTPOMEP XPOMOCOM

4) ¢popMupoBaHue BepeTeHA JACTICHUS

5) BBICTpanBaHHE XPOMOCOM I10 3KBATOPY KIIETKU

18. KAKHUE IMTPOLECCHI ITPOUCXOIAT B KJIETKE B ITEPUO/]
NHTEP®A3BI?

1) cnupanuzaius XpoMocoM

2) penyrukanus mosiekyn JJHK

3) pacTBOpEeHUE sIIEPHON 000JIOUKU

4) cuHTE3 OCIKOB B IIUTOILIA3ME

5) cunte3 uPHK B sigpe

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJIA B BUOCOEPE MOI'YT
OCYHIECTBJIATHCA CIIEAYIOUIUM ITYTEM:

1)  yraekuciblid ra3 BelACISICTCS B aTMOCdepy B mpoliecce GOTOCUHTE3A B
JTHEBHOE BpEMSI, 2 B HOUHOE BPEMSI €TI0 YacTh MOTJIONIACTCS PACTCHUSIMH U3
CpeIibl;

2)  YIJIEKUCIIBIN Ta3 morioniaeTcs u3 atMmocdepsl B mmpoiiecce HOTOCUHTE3a
B THEBHOE BpPEMs, 2 B HOUHOE BPEMS €TO YaCTh BBIJCISICTCS PACTCHUSIMU B
cpeny; 3) yriaekuciblid ra3 arMocdepsl MOrIomaeTcs B mporecce (poTrocuHTes3a
¢ 00pa3oBaHKEM OPTaHWYECKUX BEIIECTB, a C THOCIBIO PACTECHHUM U JKUBOTHBIX
MPOUCXOIUT OKUCIICHNE OPTaHUYECKUX BEIIECTB C BBIJICTICHUEM YTIECKUCIOTO
rasa;

4)  yTIeKHCIbIN Ta3 aTMoc(epbl MOTJIOMAETCs B IIpoiiecce POTOCUHTERA, a
IIpU JBIXaHUH BBIJENAETCSA B aTMocdepy;
5)  yriekucnbli ra3 aTMoc@epbl MOrIoMAeTcs B Ipolecce POTOCUHTERA, a

MIPU CXKUTAHUW OPTAaHUYECKUX BEIIECTB BhIACISETCS B aTMOchepy.

20. YKAXUTE ITOCJIEAOBATEJIBHOCTbH ®A3 OIIJIOAOTBOPEHIM .
1) cimsHUE ramMeT, WM CHHTaMUI

2) IMCTAaHTHOE B3aMMOJICHCTBHE U COJIMIKCHUE raMeT
3) KOHTAKTHOE B3aMMOJICHCTBUE raMeT M aKTUBALIMS SHIIEKIIETKU

71



21. YCTAHOBUTE [TOCJIEJOBATEJIBHOCTb CTAJIUN
NHINBUAYAJIBHOI'O PA3BUTUA YEJIOBEKA, HAYMHAA OT
3UT'OTBIL

1) popmupoBaHUE YETHIPEXKAMEPHOTO CepIia
2) oOpa3oBaHHe 61aCTOMEPOB

3) dbopmupoBaHEe HEPBHON CUCTEMBI

4) dbopmMupoBaHHUE ME30ACPMBI

5) oOpa3oBaHHE IBYXCIOWHOTO 3apOIbIIa

22. BRIBEPUTE TPU ®YHKIINH ITJIASMA TUYECKOI MEMBPAHBI
1) oOecrneynBaeT MOCTYIJICHUE B KJIETKY HOHOB M MEJIKMX MOJIEKYJI

2) obecrieurBaeT MnepeBUKEHUE BEIIECTB B KIIETKE

3) OTTpaHUYMBACT ITUTOIUIA3MY OT OKPYKAIOIIEH CPEIbl

4) y4acTBYeT B NIOTJIOIIICHUY BEIIECTB KJIETKOM

5) npugaeT KiIeTKe KEeCTKyIo hopmy

6) ciay>xut matpuiieit as cuare3a uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE IIOJAXOIAAIMWE 1JIA OTIMCAHUA
TPAHCKPUIIHUA Y DYKAPUOT

1) oO6pa3oBaHuE NOJMHYKJICOTHIHOM LIeTTN

2) COEUHSIOTCS HYKJIEOTH/IbI, CO/Iep KaIllUe 1€30KCUPUO03y

3) matpurieit ciykut mosaekyna JIHK

4) MpOUCXOIUT B SAPE

5) yasoenue monekyisl JJHK

24. YCTAHOBUTE ITOCJIIEHIOBATEJIbHOCTH ITPOLIECCOB
OMBPUOHAJIbHOI'O PA3BUTHUA ITO3BOHOYHBIX ) KUBOTHBIX:
1) 3akajKa 3a4aTOUYHBIX OPTraHOB 3apO/IbIIIa

2) HarmpaBJIEHHBIC MTEpEMEIIECHUs KJIETOK U UX nTudPpepeHinpoBka

3) pa3BuUTHE HEPBHOM TUIACTUHKHU

4) cnusiHue SUIEKJIETKU U CIIEpPMAaTO301/1a U 00pa30BaHUE 3UTOThI

5) ¢popmupoBaHrue MHOTOKJIETOYHOTO OJTHOCIONHOTO 3apo/IbIlia

25. VIOPAOOYUTE HCKOIAEMBIE ®OPMbI YEJIOBEKA I10
BPEMEHU CYIIECTBOBAHNA, HAUMHAA C CAMOHM [JIPEBHEU
®OPMBI:

1) UenoBek ymelnblii

2) KpomaHbOHIIBI

3) HeannepTanbiibt

4) YenoBeK MPsIMOXO IS
5) ABcTpanonutek
DTaJIOHBI OTBETOB

72



Ne
3a1aHus]]

16 171 18 | 19 | 20 21 22 | 23] 24 25

oreer | 954,213 1,4 2,45 3,452,31|254,31 1,34 2,5 4,5,2,3,1/5,1,4,3,2

B 3apanusix 26-30 pemute 3a1auu:

3amanue 26. 3amaya Ne 1. Ompenenute, Kakas OKpacka I[BETKOB OyIeT y
pacTeHHil TOpoXa, TMOJYYEHHBIX OT CaMOONBUICHUSI TOMO3UTOTHBIX
POIUTENHCKUX (OPM C KpacHBIMH W C OCNIBIMH I[BETKAMH, a TaKXe OT HX
CKpeUIMBaHus MexXay co0oi.0

Pemenne. OO6e ponaurensckue (GOPMBI TOMO3UTOTHBI, MO3TOMY 3allMCh
CKpCILUBaHUMN Oy/IET CIICTyIOIICH:

OT CaMOOIIBIJICHUS:

1) P: AA x AA;

2) P: aa X aa; — OT MEpPEeKPECTHOro

onbuieHUs: P: AA X aa.

['omo3urotHsie GopMbl JAIOT €IUHCTBEHHBIA THUIl FaMET, U MOATOMY IMPU UX
CIUSIHUM OyAET MOJIydeH e€AMHCTBEHHBIN Thun notoMkoB: 1) F1 Bce AA; 2) F1
Bce aa;3) F1 Bce Aa.

OtBet. 1. KpacHo1BeTKOBbIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (POPMBI €
KpacHbIMHU LIBeTKaMu. 2. Bce moTOMKH pacTeHuii ¢ OenbIMU IIBETKAMH OYIyT
OCJIOLBETKOBBIMM  (OHM Bcerga roMo3urotHel). 3. Bce pacrenust ot
CKpEILUBAaHUS KPACHOIIBETKOBBIX TOMO3UTOTHBIX C OEJIOIBETKOBBIMU OyIayT

KPaCHOLBETKOBbIMH (JOMUHAHTHBIM (PEHOTUIT), HO TIE€TEPO3UTOTHBIMHU IO
Te€HOTHUITY.

3amanue 27. 3amaua Ne 2. Ha peGenka c¢ | rpymmoii kpoBu B pomiome
OPETEHAYIOT JBE POJUTEIBCKHE MaPhI:

- I mapa: mars ¢ I, oreny ¢ IV

IpynImon Kpoeu; — 2 mapa: matb co I,

orer ¢ Il rpymnmoi kpou.

Kaxoit mape nmpuHaie:xxuT peOeHOK?

Pemenne. Pebenok ¢ I rp. xpoBu mo reHoruny — I°I°. Takoe coderaHue
ajyieseil BO3MOXKHO TOJIBKO B Cily4ae, €CJIM TaMeTbl M OTLA, U MaTepu OyIyT
coaepxkarb amienu [°. CremoBarenbHO, 3Ta KOMOWHAIMS TEHOB MOrJja
OCYLIECTBUTHCA TOJBKO MPU 3a4aTHUM peOCHKA B Clyyae BTOPOUM mapbl, Korja
MaTh U OTEll FeTEPO3UTOTHI. 3aNUIIEM CXEMY CKPEUIMBaHUS
PTATI°xIBI°; G: 050 A+ 0,5I° G: 0,5 B + 0,5I°; => FI: 0,25 I°I°.
OueBHUIHO, UTO MEpBas Cympy-keckas mapa MpeTeH10BaTh Ha 3TOro peOeHKa He
MOJXET, T. K. y Hee MOTYT ObITh J1eTH ToJbKo co I u Il rpynnamu xpoBu:
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P: I°I° x T A I B; F1: 50% IA I° u 50%IB I° (y nereit 11 u III rp. xpoBu
COOTB.).
OtBet. PebeHok mpuHaAJIeKUT BTOPOH Iape Cynpyros.

3ananue 28. 3agaua Ne 3. Onpenenure cpeHUil pa3Mep JIMCTOUYKOB y O€Ioro
KJIeBepa, TMOJYYECHHOTO OT CKpPEIIUBAaHUSA TETOPO3UTOTHBIX PACTEHHM C
nuctouykaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpeaensieM reHOTUIIBI U 3aMMUCHIBAEM CKPEIIMBAHUE:

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

Otser. [lomyderno 4 tumna GEHOTUTIOB U TEHOTHIIOB B PABHBIX COOTHOIICHUSX.
N3 Hux pns mepBoro OyAeT XapaKTepHAa CBEPXJOMUHAHTHOCTH (CpeaHUU
pasmep JIMCTOUYKOB 18 MM).

3aganue 29. 3agmaua Ne 4. [IlpoanHanm3upyilrte XapakTep Mepenayu
PELIECCUBHOTO, YAaCTUYHO CIEIJIGHHOTO C TOJIOM, HACJEICTBEHHOTO
3a00JIeBaHUs OT MaTEePH K IIOTOMKaM.

Pemenne. P:X aX a X AY A 6onpHa F1: X AXa XaY AF2: X AXa;XaXa

)

X AY A ; XaY A GonbHa

OtBet. bone3np nepenaercss OT MaTEPU Yepe3 AETE U NPOABISETCA TOIBKO Y
BHYUYEK.

3amanue 30. M3 smeMeHTOB cooOmiectBa (MOJEBKA, 3€PHO 3JIaKOB, (DUITUH,
XOpEeK) COCTaBbTE MUIIEBYIO IIENb U HAa OCHOBAHWHU MpaBUiIa IKOJIOTHUUECKOU
NUpaMUIbl ONPENeNUTe, CKOJIbKO HY)KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJUH
¢unauH maccoii 2,5 kr. OTBeT:

B wutoroBoii pabGoTe mnpeacTaBieHbl 3aJaHUsl, OTHOCSIIHECS K TpeM
YPOBHSIM CJIOKHOCTH: “HU3KHI, “‘CpelHMI”, “BBICOKMN . B 3aBUCMMOCTH OT
TUMA U TPYJAHOCTH 3aJIaHUSI €0 BBIMOJHEHHE OIIEHUBACTCS Pa3HBIM YHUCIOM
O0aymioB. BpIMomHeHHE Kaka0ro 3aJaHus “HU3KOr0” YpPOBHS CIIOXKHOCTH
omeHnBaeTcs 1 OamtomM. 3a BBHINIOJHEHHE 3aJaHUN  ‘“‘CpeaHero” ypOBHS
CIOKHOCTH B 3aBUCHUMOCTH OT TIOJHOTHl W TNPaBUJIBHOCTA OTBETA
MIPUCBaMBAETCs J10 2 OaioB.

K 3amannio “BBICOKOTO” YpOBHSI CIIO)KHOCTH OTHOCHUTCSI pEUICHUE
CUTYallMOHHBIX 3aJa4y. 3a BBINOJHEHHE 3aJaHUil “‘BBICOKOTO” YpOBHS B
3aBUCHUMOCTH OT TOJIHOTHI W TMPABUJIBHOCTU OTBETA MPHUCBAUBAETCA N0 3-X
OaJsIoB.
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3agaHus “HU3KOro” M ‘“‘CpeHEro” YpPOBHEH CIO0KHOCTH IPOBEPSIIOTCS
apromatuyecku. OTBEThl Ha 3aJaHusl “BBICOKOTO” YPOBHSI MPOBEPSIOTCS B

PYYHOM pPEKHUME.

Pacnipenenenne 3amaHuii 1O YPOBHSIM CIIOKHOCTH TPEACTABICHO B

cieayronen Tadauie:

YpoBeHb bamnn [IpouentHoe Tun BOpocoB

CJIO)KHOCTH CoJiepKaHue

3aJjaHUS 3aJaHUN

Huskui 1 50% - 3ajgaHusg ¢ BBIOODOM  OJHOTO
MPABUIILHOTO OTBETA

Cpennuit 2 33% - MHO>KECTBEHHBII BBIOOD;
- BOTIPOCHl HAa  yIOPSAOYMBAHHC
17001 YCTaHOBJICHHE MIPABHIILHOM
MOCJIETIOBATEILHOCTH

Bricokuit 3 17 % - 3aga4M,  OPedyCMAaTPUBAIOLIME
pa3BepHYTHIA OTBET

KpI/ITepHI/I OLICHUBAaHUA UTOrOBOM ITMChbMEHHOM pa60T1>1:

Onenka [IporieHT BBITIOTHEHUS
“OTNHYHO” 85-100%
“xopo1o” 70-84%

“yI0BIETBOPUTEIHHO 50-69%
“HEYJIOBJIIETBOPUTEIHHO” menee 49%
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4. KpuTepum olleHKH OTBETA CTYJIeHTA HA IK3aMeHe
XapakTepucTHKa 0TBeTa

JlaH TONHBIN, Pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKA3aHA
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH, JI0KA3aTEIbHO PACKPBITHI OCHOBHBIE
MOJIOKEHUSI BOMPOCOB; B OTBETE MPOCIIECKUBACTCA YETKASI CTPYKTYpAa,
JIOTUYECKast MOCIIEIOBATENBHOCTb, OoTpakaroIias CYIIHOCTD
PACKpbIBAaEMbIX MOHSITUH, TEOPH, SIBICHUI. 3HAHUE JEMOHCTPUPYETCS
Ha (¢oHE TIOHUMaHWA €ro B CHUCTEME [JIaHHOW HAyKH U
MEKIMCIUIUIMHAPHBIX CBsi3ei. OTBET U3JI0KEH JINTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOW MpodhecCHOHANBHOW TEPMUHOJIOTHH.
Moryt ObITb JONYIIEHBI HEAOYEThl B OMNPEIACICHUH TMOHSITHM,
WCIIPABIICHHBIE CTYJICHTOM CaMOCTOSATENIBHO B MPOLIECCE OTBETA.
JlaH MONHBIN, pa3BEpHYTHI OTBET HA MOCTABICHHBIA BOMPOC, MMOKA3aHO
YMEHHUE BBIJCIUTh CYILIECTBEHHbIE M HECYUIECTBEHHbIC IIPU3HAKH,
MPUYUHHO-CJIEACTBEHHbIE CBsI3U. (OTBET UYETKO CTPYKTYpPUPOBaH,
JIOTUYEH, W3JI0KEH JIMTEPATypPHBIM A3BIKOM C  HCIOJb30BAHUEM
COBPEMEHHOM MpOo(PEeCCHOHANBHON TEePMHHOJOTUH. Moryt OBITh
JOMyIIeHbl  2-3  HETOYHOCTH WJIM  HE3HAUUTENIbHBIE  OIIMOKH,
WCTPABJICHHBIE CTYJCHTOM C MMOMOIIBIO IPENOAABATENS.
JlaH HeZOCTaTOYHO TMOJIHBIM M HEJIOCTAaTOYHO PAa3BEPHYTHIM OTBET.
Jlornka ® MOCIENOBAaTENbHOCTh W3JIOKEHUS HWMEIOT HapyUICHUS.
JlomyieHsl OMMOKN B PACKPBITUU TOHITHH, yHOTPEOICHUH TEPMHHOB.
CryaeHT He crnocoOE€H CaMOCTOSITENIbHO BBIICIUTH CYIIECTBEHHBIE U
HECYILIECTBEHHBIE ITPU3HAKU U IPUUYUHHO-CJICICTBEHHbIE CBA3U. B oTBETE
OTCYTCTBYIOT BBIBOJIbI. YMEHHE PACKpPBITh 3HAUYCHHE OOOOIIEHHBIX
3HAaHUW He ToKa3aHo. PeueBoe odopmieHne TpedyeT MOMPaBoOK,
KOPPEKLIHH.
OTtBer mpeacTaBisieT co00l pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU
ommbOkamu 1o  Bompocy.  IIpucyTrcTByroT  (pparMeHTapHOCTb,
HEJIOTUYHOCTh U3JIokeHusl. CTyJIeHT HE OCO3HAET CBS3h 00CYXKIaeMOTO
BOIIpOCa C JAPYTrUMU OOBEKTaMU JUCHUIUIMHBI. OTCYTCTBYIOT BBIBO/IBI,
KOHKpETH3alusl W JOKAa3aTeJIbHOCTh W3JIOKEHUsA. Peub HerpamoTHas,
npodeccuoHalIbHAasE TEPMUHOJIOTHS HE UCTIONb3yeTcs. JlonmoaHuTeIbHbIe
Y YTOYHSIOIIME BOIPOCHI MPENOAABATENS HE NPUBOIIT K KOPPEKUUU
OTBETA CTYJICHTA.
W
OTBeT Ha BONPOC MOJTHOCTHIO OTCYTCTBYET
WJIn
OTka3 oT OTBETa

Ouenka
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