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®OHJ OHEHOYHBIX CPEJACTB
1. Haznauyenue ¢ponga ouenounbix cpeacts (POC) no yuedbHoMy npeamery

®OC no yuebnomy npeamery COO.01.07 buosnorus aast CTyA€HTOB/KYpCaHTOB CIELUAIBbHOCTH
npodmiss TEXHOJIOTUYECKOTO M COIMAIbHO-DKOHOMHYECKOTO — 3TO COBOKYMHOCTh KOHTPOJBHBIX
MaTepHualoB, MpeAHAa3HAYEHHBIX JJI U3MEPEHUS YPOBHS JOCTHKEHHUsSI 00yJaroIUMCsl yCTaHOBICHHbBIX
pe3yIbTaToOB OOydYeHUs, a TaKKe€ M YPOBHA CPOPMHPOBAHHOCTH BCEX KOMMNETEHUMH (M MX YacTel),
3aKpeIuieHHbIX 3a aucuuiuinHo B cootrBercTBUU ¢ PI'OC CIIO. ®OC wucnons3yercsa mnpu
MIPOBEICHUH TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTeCTAI[H 00yJaIOIINXCSl.

3amauu ®OC:

— yIpaBlieHHE IMPOLECCOM MPHOOPETeHUs] 00yJArOIIMMUCI HEOOXOTUMBIX 3HAHWN, YMEHHH H
¢dopmupoBanueM komnetreHuui, ompeneneHHelx B OI'OC CIIO no cneuuanbHOCTAM MpoQuis
TEXHOJIOTUYECKOT0 U COLUAIbHO-DKOHOMHUYECKOIO — OLIEHKA JOCTHKEHUN 00y4aroluXcsl B IIpoLecce
U3yYeHHUs JMCUUIUIMHBI C  BBIACJICHUEM  IOJIOKUTEIbHBIX/OTPULIATEIbHBIX  pPE3yJbTaToOB U
TUTAHUPOBAHHE MPEIYIPERKAAIONTNX/ KOPPEKTUPYIOIINX MEPOIIPHUSTHH;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYaIOLIMXCs B Ipoliecce 00yueHusl.

2. Crpykrypa ®OC 1 npuMeHsieMble METObI OLICHKH MOJTY4eHHBIX 3HAHUI

CrpykrypabsiMu  aseMeHTaMmu  @OC 10 JIUCHUIUIMHE SBJISIOTCA: BXOJHOM  KOHTPOJIb
(mpeaHa3HavaeTcs Ui OMpEENICHUs YPOBHS BXOJHBIX 3HAHUUM CTyAeHTOB (KypcanHTtoB)), ®OC mns
IIPOBEJICHUS TEKYILEro KOHTPOJIS; 3aJaHUsl JJIsl [IPOBEJIEHUS TPOMEXYTOUHOM aTTeCTalluy (BOIPOCHI
JUIS TOJATOTOBKM K YCTHOMY 3adeTy), M Jpyrue KOHTPOJIbHO-U3MEpUTEIbHBbIE MaTepHallbl,
OIMCHIBAIOLINE IT0KA3aTEIN, KPUTEPUH U IIKAITY OLIEHUBAaHUS.

Texkymuii KOHTPOJIb IPOBOAUTCS C LIETBI0 OOECIIeUeHUs] CBOEBPEMEHHON OOpaTHON CBA3M, AJIs
KOPpEeKIMH 00y4eHHs], aKTUBU3AL[MH CAMOCTOSATEIIbHOM paboThl CTYJIEHTOB (KypCaHTOB).

D®opMbI TEKYLIET0 KOHTPOJIA:

— YCTHBIM OIPOC MO TEKyIIel TeMe y4eOHOTo MpeaMeTa;

— TECTHpOBaHHE [0 TeMaM y4eOHOTOo MPeIMETa;

— THUCHMEHHBIN OMPOC MO TeMaM;

— BBINOJHEHHE U 3alIUTa MPAKTUIECKUX paldoT;

— 3aJaHus I CaMOMOATOTOBKU 00yUaromuXcsi: pa3paboTKa Mpe3eHTalHi, COCTaBICHUE U
3amuTa pedepaToB, COOOMICHWI MO 3alaHHOW Teme, MPopabOTKa KOHCIIEKTa JIEKIUH W ydeOHOM
JTUTEPATYPHI.

[IpopaboTka  KOHCIEKTAa  JEKIUH W y4eOHOHM  JUTepaTypbl  OCYIIECTBIISIETCS
CTyJeHTaMH(KypCaHTaM1) B TEUEHUE BCETO CEMECTpPa, MOCIe U3YYCHUS KaKI0 HOBOU TEMBI.

3amuTa MNpakTUYECKUX MPOU3BOAUTCSA CTYACHTOM B J€Hb UX BBINOJIHEHUSI B COOTBETCTBUHU C
KaJIeHAapHO-TEMaTUYECKUM IJIAaHOM W paclucaHueM y4yeOHbIX 3aHsTtuid. llpernomaBarens mpoBepsieT
[IPaBWJIbHOCTb BBIIIOJIHEHUSI PabOThl CTYAEHTOM (KYpCaHTOM), KOHTPOJHPYET 3HAHHUE CTYJEHTOM
(KkypcaHTOM) TOpPOHIEHHOTO MaTepuaiga C T[OMOIIBI0 KOHTPOJBHBIX  BOMpocoB. OrneHka
KOMIIETEHTHOCTH OCYIIECTBISIETCS CICAYIONIMM 00pa3oM: 10 OKOHYAHUH BBITIOJHEHUS MTPAKTHYECKIX
paboT u ux ohopMIIeHUS, CTYACHTHI (KypCaHThI) CAAIOT OTYET, KOTOPBIH 3aTEM BRIHOCUTCS Ha 3aIlIUTY.
B npomecce 3ammThl BEISBISETCS HHPOPMALMOHHAS KOMIIETEHTHOCTh B COOTBETCTBHH C 33JJaHHEM Ha
paboThl, 3aTeM IpernoaaBaTeseM 1aeTcsl KOMIUIEKCHAs OI[EHKa JeITeIbHOCTH CTyJeHTa (KypcaHTa).



HpI/IMeHﬂeMI)Ie METOAbI OHCHKH MOJYYCHHBIX 3HAHUH MO0 TeMaM yqeﬁnoro npeamera

Tekyras aTrecTarus

VYerusbiii onpoc|  ITucemennas

Dkcnpecc [Ipaktu- | CamocTost

Tema (pazgen) yueOHOTO mpeamera Ha JICKIUAX MIPOBEpOYHAs
OTIPOC TIO . YecKue eJIbHas
0 TeKYIIEeH paboTta
TeMaM paboThI pabora
TEME (TectupoBaHue)

Paznen 1. Kierka — cTpyKTYpHO-QYHKIMOHAIbHAS €INHULA )KUBOT0

Tema 1.1.

buonorus kak Hayka. O61as + + +
XapaKkTePHUCTUKA )KU3HHU

Tema 1.2.

CTpyKkTypHO-(QYHKIHOHATbHAS + + + +

opraHu3anusa KJICTOK

Tema 1.3 CtpykrypHO-

(byHKIIMOHANBHBIE (DAaKTOPBI + + + + *
HACJIECJACTBEHHOCTH
Tema 1.4.
OOMeH BelecTB U MpeBpalleHue + + +
SHEPTUU B KIICTKE
Tema 1.5. J)KusHeHHBIH UK n n n
Ki1eTku. Muto3. Meiio3

Paznen 2. Ctpoenue u pyHKUUM OPraHu3ma
Tema 2.1. CtpoeHue opranusma + + +
Tema 2.2. N n n
@DopMbl pa3MHOKEHUSI OPTaHHU3MOB
Tema 2.3.
OHTOTEHE3 PACTEHH, )KUBOTHBIX U + + +
YeloBeKa
Tema 2.4. 3aKOHOMEPHOCTH N N N N +
HACJIEeIOBaHUS
Tema 2.5. Cueruiennoe N 4 4 4
HaCJIeIOBaHNE MPU3HAKOB
Tewma 2.6. 3axkoHOMEpHOCTHU
NU3MCHYUBOCTHU + + + +

Paznen 3. Teopus 3BoIOIMH

Tema 3.1. Mctopus 3BOJIIOIIMOHHOTO N n n
y4eHUsl. MUKpPO3BOIIOLMS
Tema 3.2
MakposBontoursiBo3HUKHOBEHHE U + + + +
pa3BUTHE )KH3HU Ha 3emiie
Tema 3.3. [TpoucxoxaeHue N n n
YeJI0BEKa — aHTPOIIOTeHE3

Pasnen 4. dxojiorus




Tema 4.1. Dxonorudeckue HaKTOpbI

+ - -
U CpeJIbl AKHU3HU

Tema 4.2. [Tonynsuusi, cooO1ecTna, N 4 4
9KOCHCTEMBI

Tema 4.3. buocdepa - rTmobanpHas N N N
9KOJIOTHYECKasl CUCTEMA

Tema 4.4. BnusitHue aHTPOIIOTE€HHBIX N n n

(dhakTopoB Ha 6rochepy

Tema 4.5. Bausgaue conpaibHO-
JKOJIOTUYECKUX (haKTOPOB Ha + + +
3I0POBBE YEIOBEKA

Pa3zngea 5. buoJiorus B :Ku3HM

Tema 5.1. BHOTEXHOJIOTHH B KU3HU
KaXI0T0

- -

Tema 5.2.
buorexHonoruu B +
MIPOMBIITUICHHOCTH

HpOMC)KYTO‘-IHaH aTTcCTanusAa B (bopMe I[I/I(b. 3a4€Ta U 3K3aMCHa

Kpurepnu 1 HOpMbI OLIEHKH 3HAHUN 00y4aK0IIHMXCH 10




Bbuosornu

IIpoBepka u OLEHKA 3HAHUU MPOXOJIUT B XOJI€ TEKYIIUX 3aHITUN B YCTHOW WIH
nucbMeHHOU Gopme. [TuceMeHnHbIe paboThl TPOBOASTCS IO 3HAYMMBIM BOIIPOCAM TEMBI
wi pasnena Kypca buonorum. IlpenonaBanue «buonornm» kKak M APYTUX y4eOHBIX
IIPEAMETOB, NPENYCMATPUBACT WHIWBUAYAIBHO - TEMAaTUYECKUU KOHTPOJIb 3HAHHUU
00yyJarommxcs.

Jns xoHTposia 3HaHUMKW 1O «bHOJIOrMM» HCNONB3YIOTCA YCTHBIM ONPOC H
pa3iauuHble BHABI paboT (TeCTUpPOBaHME, IPOBEPOUYHBIE MUCBMEHHBIE pPalbOTHI,
MOJIFOTOBKA IMPOEKTOB, JOKJIAJ0B (COO0O0IIEeHui), pedepaToB, a TakkKe MPaKTUYECKUE
3aHATHA). B KOHIlE y4yeOHOro rojma B Ka)JOM IPOBOAMTCS UTOroBasl aTTeCcTalus B
bopMe 1P pepeHIPOBAHHOTO 3a4€Ta [0 BOIIPOCAM U3YUYEHHOI'0 MaTepuaa

Kpurepuu ouenkn
OueHka yCTHBIX OTBETOB 00y4al0NIUXCS.

Ouenka "5" crtaBuTCS, €CJIN CTYACHT:

1. Tloka3piBaeT TIyOOKOE W TIOJIHOC 3HAHWE W TOHWMAHHE BCETO 00BEMA
MIPOTPAMMHOI0 MaTepuaa; MoJIHOE MOHUMAHHUE CYIIIHOCTH PaCCMaTPUBAEMbIX TTOHSATHM,
SIBJICHUW Y 3aKOHOMEPHOCTEM, TEOPUM, B3AUMOCBSI3EH;

2. YMeeT COCTaBUTh IMOJHBIA WU MPABUJIBHBIM OTBET HAa OCHOBE H3Yy4YEHHOIO
MaTepuasa; BbIJICISITh TJIABHBIC IOJOXKEHHS, CAaMOCTOATEIBHO IOATBEPK/IATh OTBET
KOHKPETHBIMU MpHMepaMu, (paKTamMHu; CaMOCTOSITEIBHO W apryMEHTHPOBAHO JC/IaTh
aHajau3, 000OIIeHUs, BBIBOJBI. Y CTaHABIMBATh MEXKIPEIMETHBIC (Ha OCHOBE paHee
MPUOOPETCHHBIX 3HAHWI) W BHYTPHUIPEJAMETHBIC CBS3H, TBOPYECKU IPUMEHATH
MOJYYEHHbIC 3HAHUA B HE3HAKOMoOM curyanuu. llocinenoBarenbHO, YETKO, CBS3HO,
00OCHOBaHHO U 0€30mMO0YHO U3JaraTh y4eOHBIM MaTepual; [aBaTh OTBET B
JIOTUYECKON TIOCJIEIOBATEIBHOCT C HCIOJIL30BAaHUEM MPUHITOM TEPMUHOJIOTHH;
JienaTh COOCTBEHHbBIEC BBIBOJIbI; (DOPMYJIMPOBATH TOUHOE OMPEACIICHUE U UCTOJIKOBAHUE
OCHOBHBIX TOHSITHUM, 3aKOHOB, TEOPH; MPU OTBETE HE IMOBTOPATH JOCIOBHO TEKCT
y4eOHUKa; M3JaraTh MaTepUayl JUTEPATypHBIM SI3BIKOM; MPABUIBLHO U OOCTOSITEIBHO
OTBE€YATh Ha JOMOJHHUTEIbHBIE BOMPOCHI yuuTesns. CaMOCTOSTENIbHO U PAIlMOHATIBHO
WCIIOJB30BaTh  HArJISAHBIE  TOCOOMS,  CIpaBOYHBIE  MaTepuabl,  Y4eOHHUK,
JOTIOJTHUTENIBHYIO JINTEPATypy, IEPBOMCTOYHUKU, HPUMEHSITH CHUCTEMY YCIOBHBIX
0003HAaYCHUN TIPU BEACHUHU 3aMKCEH, COMPOBOXIAIOIIMX OTBET; MCIIOJb30BaHUE JJIs
JI0Ka3aTeJIbCTBA BHIBOJIOB M3 HAOJIIOICHUH U OIBITOB;

3. CaMoCTOSTEIbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOTyUYCHHBIC 3HAHUS
B PEIICHUH MPOOJIEM Ha TBOPUYECKOM YPOBHE; JOMYyCKaeT He 0oJiee OJHOr0 Heao4uETa,
KOTOPBIM JIETKO HCHPABJISET MO TPECOOBAHUIO YUUTEIS, UMEET HEOOXOJIUMbIC HABBIKH
paboThI ¢ IprbOpamMu, YEPTEKAMH, CXeMaMH U TpaduKaMu, COIMMyTCTBYIOITUMHU OTBETY;
3aIKCH, COMTPOBOXKIAIONTUE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" crtaBuTCS, €CJIN CTYJCHT:

1. Iloxka3piBaeT 3HaHHS BCETO HW3YYEHHOIO IIPOrpaMMHOro Marepuana. Jlaér
MOJHBIM W TPaBUJIBHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPUM;, HE3HAUYUTEIIbHBIC
OIMMOKKA U HEAOYETHI MPHU BOCIPOU3BEIACHUU HM3YYCHHOTO MaTepuaia, ONpeaeieHUs
MOHATUM J1aJl HETOJHbIE, HEOOJbIINE HETOYHOCTH IPU HCIOJIB30BAaHUU HAYYHBIX



TEPMUHOB WJIH B BBIBOJAAX W OO0O0OIMIEHWAX W3 HAOIIOJCHWA W OMBITOB; MaTepHall
W3JIara€T B OIPENEICHHOM JIOTMYECKOM MOCIENOBATEIbHOCTH, P 3TOM JIOIIyCKAaeT
OJIHy HerpyOyro OomwuOKy Wih He Oojee IBYX HEJI0YETOB M MOXKET UX HCIPABUTH
CaMOCTOSITENIbHO TIPH TPeOOBaHMM WM TPU HEOOJBIINONW TMOMOINM MPENoJaBaTeis; B
OCHOBHOM YCBOWJI Y4e€OHBIM MarTepual; TMOATBEPKAACT OTBET KOHKPETHBIMH
MpUMepaMu; IPABUIILHO OTBEYAET HA TOMOJHUTEIbHBIE BOIPOCHI MTPENO/1aBaTEeI .

2. YMeer caMOCTOSITEIbHO BBIIETATh IJIABHBIE IIOJOKEHUS B HW3YYEHHOM
MaTepuaje; Ha OCHOBaHMU (aKTOB M TPHUMEPOB 0000IIaTh, [eJaThb BHIBOJBI,
yCTaHaBIMBAaTh BHYTPUIIPEIMETHBIE CBs3U. lIpUMEHATH MOJydeHHbIE 3HAHUS Ha
IIPAKTUKE B BUIOU3MEHEHHON CHUTyallud, COOJIOJaTh OCHOBHBIE IPAaBHJIA KYJbTYpbI
YCTHOW PEYM U COITPOBOKIAIOIIEH TMCEMEHHOM, MCIIOJIb30BaTh HAYYHbIE TEPMUHBI;

3.B OCHOBHOM NpPaBWIBHO JaHbl OMNpPEJIEICHHUS IOHATUH U HCIOIb30BaHbI
Hay4YHbI€ TEPMUHBI;

4. OTBET CaMOCTOSITCIbHBIN;

5. Haninune HETOYHOCTEN B U3J10KEHUN MaTepUaia;

6. OnpeznenieHUs MOHATUN HEMOJIHBIE, TONYIIEHbl HE3HAYUTENbHbIE HApPYLICHUS
MOCTIEAOBATEILHOCTH M3JIOKEHUS, HEOONbIINE HETOYHOCTH TMPU HUCIOJIH30BAaHUU
HAyYHBIX TEPMUHOB HJIM B BBIBOJIaX U 0000IIEHUSX;

7. CBA3HOE W TMOCIEAOBATEIBHOE M3JIOKEHUE; IIPU TMOMOIIM HABOMSIIMX
BOITPOCOB YUHTEJISI BOCIIOIHSIOTCS CAEIAHHbIE TPOITYCKH;

8. Hanmmurie KOHKpETHBIX NPECTABICHUN U pEabHbIX MOHATHII

9. IloHnMaHNue OCHOBHBIX B3aUMOCBS3€M B IPUPOE 0OIIECTBE

Ounenka "3" cTaBUTCS, €CIU CTYJICHT:

1. YcBoun OCHOBHOE cojiepaHUE Y4yeOHOro marepuaiia, UMeeT TpoOesbl B
YCBOCHUHM MaTepHalla, HE MPEIATCTBYIOIINE JaJbHEHIIEMY YCBOEHHUIO MPOrPaMMHOIO
MaTepuaia;

2.Marepuan wu3ngaraeT HECUCTEMATH3UPOBAHHO, ()parMeHTapHO, HE BCernaa
MOCJIEI0BATENBHO;

3. Tloka3piBaeT HeQOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTHAEIBHBIX 3HAHUU U
YMEHHI1; BBIBOABI U 00OOIICHHS apryMEHTHPYET ¢abo, T0MyCKaeT B HUX OIIMOKH.

4. lomycTuia oMMOKM U HETOYHOCTH B MCIOJIb30BAaHUU HAYYHON TEPMUHOJIOTHUH,
onpeaeeHUs OHIATHI J1ajl HEIOCTaTOYHO YETKUE;

5. He wucnonp3oBan B KadyecTBE JOKA3aTENbCTBA BBIBOABI M OOOOILICHUS U3
Ha0JI0/IeHUH, (PaKTOB, ONBITOB WX JAOIYCTUJI OLIMOKH MPU UX U3JI0KEHUY;

6. VcnbIThiBaeT 3aTpyAHEHHMsT B NPUMEHEHUU 3HAHWUM, HEOOXOAUMBIX JUIf
pelIeHUs 3a/1a4 Pa3IUYHbIX TUIOB, PU OOBSICHEHUHM KOHKPETHBIX SIBJICHUN HAa OCHOBE
TEOpUH U 3aKOHOB, WJIM B MOJTBEP)KJIECHUU KOHKPETHBIX MPUMEPOB IMPAKTHUECKOIO
PUMEHEHHUS TEOPUH;

7. OTBEeUYaeT HEMOJHO Ha BOMPOCH! (YIyCKas U OCHOBHOE), UM BOCHPOU3BOAUT
CoJIep)KaHue TEKCTa y4yeOHHMKAa, HO HEJOCTATOYHO MOHUMAET OTAEJIbHBbIE MOJIOKEHUS,
HMMEIOIINE Ba)KHOE 3HAUEHUE B 3TOM TEKCTE;

8. OOHapyXMBaeT HEIOCTAaTOYHOE MOHUMAHUE OTACIBHBIX TMOJOXKEHUN TpHU
BOCIIPOM3BEJICHUN TeKCcTa y4yeOHWKA (3amuceil, TMEepBOMCTOYHMKOB) WJIM OTBEYAET
HEIOJIHO Ha BOIPOCHI YUUTENS, TOMyCKask OJIHY-/BE IpyObIe OLINOKH.

9. Cnaboe 3Hanue reorpauueckoil HOMEHKJIATYpbl, OTCYTCTBHE MPAKTHUYECKUX
HABBIKOB paboThl B oOmacTu reorpadum (HEyMEHHE TMOJIB30BATHCS KOMIIACOM,
MacmrTadoM u T.1.);



10. Cxynus npencrasnenus 06 OBX, npeobmanarot GpopmMaaucTHiIecKue 3HaHUS,

11.Tobko MpU MOMOIIM HABOJSAIIUX BOMPOCOB CTYACHT OTBEYAET Ha BOIPOCHI

Ouenka "2" cTaBUTCS, €CJIN CTYACHT:

1. He ycBOMII 1 HE pacKpbUT OCHOBHOE COAEPKAHUE MaTepHaa;

2. He nemaer BBIBOOOB 1 000OIIEHUIA.

3.He 3HaeT n HEe MOHWMAET 3HAYMTEIILHYIO WM OCHOBHYIO 9acTh MPOTPAMMHOTO
MaTepHuaia B mpejeiax MOCTaBICHHBIX BOIIPOCOB;

4. meet cmabo chopMUpOBaHHBIC W HETIOIHBIC 3HAHUS W HE YMEET NMPUMEHATH
UX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB U 3aj1a4 10 00pasily;

5. Tlpu otBete (Ha OAMH BOMPOC) JOMyCKaeT Ooyiee ABYX TpyObIX OIIMOOK,
KOTOPbIE HE MOKET UCIIPABUTh JaXKe MPU MOMOIIN YUUTEIIS.

6.1meroTcst rpyObie OMMOKM B UCTIOJIB30BAHUM KAPTOCXEM, TAOJIHIL..

7.He MOXeT OTBETUTh HU HA OJMH U3 TIOCTABJICHHBIX BOIPOCOB;

8.I10JIHOCTBIO HE YCBOWII MaTepHUal.

Ol_[eHKa NMUCbMEHHBIX MTPOBEPOYHBIX paﬁoT.

Ouenka «5» craBuTcs 3a pabOTy, BBIITOJIHCHHYIO IOJTHOCTBIO 0€3 OMmMOOK U
HEJI0YCTOB.

Ouenka «4» cTtaBuTcs 3a paboTy, BBIMOJHEHHYIO MMOJTHOCTHIO, HO MPU HAJIMYUU B
Hel He OoJiee 0JIHOM HerpyOoi omUOKKU U OJHOTO HEeJIoUeTa, He 0oJiee TPeX HEJ0UETOB.

Ouenka «3» CTaBUTCS, €CIIA CTYJACHT NMPABUIBLHO BBHIMIOJHUI HE MeHee 2/3 Bcel
paboThI WK JOMYCTUN HE OoJiee oJIHOM TpyOo OomMOKN U JIBYX HEJIO0YETOB, HE Ooiiee
OJTHOM rpy0Ooi M o HON HerpyOoi ommOKH, He 0ojee TpeX HErpyObIX OIIMOOK, OJHOM
HErpy0oii OIIMOKHU U TPEX HEJI0UYETOB, MPU HATUYHUU YETHIPEX-TISTH HETOYETOB.

OueHka «2» CTaBUTCS, €CIM YHCIIO OMMMOOK U HEIOYETOB MPEBBICHUIIO HOPMY IS
OLICHKH 3 WJIM TIPABHJILHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThI.

Ol_[eHKa INHCBMEHHBIX TECTOBBIX 3aIIaHI/ll7[

Tectsl, cocTosimue u3 5-10 BOMpoCOB MOKHO MCIIOJIB30BATh HA KAXJOM 3aHSITUH
Mocjie M3y4eHUsi y4yeOHOro marepuaina, C Ielbl0 TPOBEPKH 3HAHUN MaTepuasa
MPEABIAYIIETO YPOKA WA B KOHIIE TEKYILIETO 3aHATUA ISl 3aKPEIJICHUS TOJTYyYEHHBIX
3HAHUM.

Tectel u3 10-20 BONPOCOB MCHOJIB3YIOTCS 711 IEPUOAUYECKOTO KOHTPOJIS MOCIIE
M3Y4YEHUS TEMbI WJIM HECKOJIBKHUX OOIIUX TEM.

IIpy oeHUBAaHUY MCIIOJIB3YeTCH CJIEYIOIIas MIKAJIa:

3a KaK/IbIi IPaBUIIbHBIN OTBET — 1 OaIL;

3a OTCYTCTBUE OTBETA WJIM HEMPaBUJIbHBIN 0TBET — 0 OalIoB.
st TecTOB U3 S (IATH) BOIIPOCOB:

OIICHKA «5» - HET OIINOOK;

oIlcHKA «4» - 0JTHA OIINOKA;

OIICHKA «3» - IBE OIIHNOKH;

OILICHKA «2» - TPH OIIHOKH.

s TecroB u3 10-20 Bonpocos:



orieHKa «5» - oT 90% u O6osee npaBUIbHBIX OTBETOB;
orieHKa «4» - oT 80% 10 89% npaBUIbHBIX OTBETOB;
oreHka «3» - oT 75% 10 79% npaBUIbHBIX OTBETOB;
OLICHKA «2» - MeHee 75% NpaBUIIbHBIX OTBETOB.

OueHka npakTH4YecKUX padoT.

Ouenka «5» cTaBUTCSA, €CIU 00yYarOIUICS BBITOIHIET IPAKTUYECKYIO padOTy B
MIOJJHOM O00BEME C COOJIOACHHUEM HEOOXOIUMOM IT0CIIEAOBATCILHOCTH JICHCTBUH,
CaMOCTOSITeJIbHO U TPaBUJIBLHO BBIOMpaeT HEOOXOAMMOE 00OpYAOBaHHE; BCE MPUEMBI
MPOBOAUT B YCJIOBUAX W PEKHUMaAX, OOCCIECUHMBAIONIMX IIOJYYEHHUE IPABUIBHBIX
Pe3yJbTAaTOB M BHIBOJOB; COOJIFOAACT TPeOOBAHUS MPABUII TEXHUKH O€301MaCHOCTH.

Ouenka «4» CTaBUTCS, €CIM BBINOJHEHBI TPEOOBaHMS K OIEHKE 5, HO OBLIO
JOMYIIEHO JIBa- TPU HeJo4eTa, He 60jee 0JHOM HerpyOoi OMOKHY M OJTHOTO HeI04eTa.

Ounenka «3» craBuTCs, eclii paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITNOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYNUTh TPABWIBHBINA PE3YJIbTAT U BBIBO/I;
€CJTH B XOJIC BBITOJTHEHUS TIprieMa ObLTH TOMYIICHBI OITHOKH.

Ouenka «2» cTaBUTCS, €CiaM paboTa BBIMOJHEHA HE TMOJHOCTHIO M OOBEM
BBITIOJTHCHHONW YacTH pabdOT HE TMO3BOJSET CAeNaTh MPaBUIBHBIX BBIBOAOB; €CIIH
MIPUEMBI BBITIOJTHSIIHUCH.

Ouenka coo0meHnns (I0KIa1a)

1. CooTBeTcTBHE COAEpKAHUS PAOOTHI TEME.

2. CaMOCTOSATENLHOCTh BBITIOJIHEHUS pa0O0Thl, IITyOUHA MPOpabOTKU MaTepHraa,
HCIIOJIb30BaHNE PEKOMEHIOBAHHOM U CIIPABOYHOM JTUTEPATYPhI

3. HUccrmenoBaTenbCKuil XapaKkTep.

4. JIOTHYHOCTH U MOCIEI0BATENLHOCTD U3JIOKECHUS.

5. O00CHOBaHHOCTE U JIOKA3aTEIbHOCTH BHIBOJIOB.

6. ' paMOTHOCTb M3JI05)KEHUS U Ka4eCTBO O(POPMIICHUS PAOOTHI.

7. Vicnonp30BaHKe HATIAIHOTO MaTeEpHUaa.

OueHka «OTJUYHO» - y4eOHBIH Marepuall OCBOCH CTYJICHTOM B IIOJHOM
o0beMe, JIETKO OPUEHTHPYETCS B MaTepHalie, MOJHO W apryMEHTHPOBAHO OTBEYaET
Ha JIOMOJIHUTEIbHBIC BOMPOCHI, U3JIaracT MaTepual JOTHMYECKH IOCJIEI0BATEIBHO,
JIeTIa€T CAMOCTOSITENIBHBIE BBIBOJIBI, YMO3AKJIIOUECHUSA, JIEMOHCTPUPYET KpPyrosop,
WCMOJIb3yeT Marepuanl U3 JOMOJIHUTEIIBHBIX HCTOYHHKOB, HWHTEPHET PECYPCHI.
CooO1IeHne HOCHUT  HMCCICAOBATENbCKUM  XapakTep. Peub  XapakTepusyercs
SMOILIMOHAJILHOW  BBIPA3UTENBHOCTBIO, YETKOM JUKIMEH, CTWINCTUYECKOM U
opdoanunueckoit rpaMoTHOCTHIO. McTioNb3yeT HarIaIHbIA MaTepuall (Ipe3eHTaIus).

OueHka «XOpoOIIo» - [0 CBOMM XapaKTCPHCTHKaM COOOIICHUE CTYJICHTa
COOTBETCTBYET XapaKTEPHUCTHKAM OTJIMYHOIO OTBETa, HO CTYACHT MOXCT
UCIIBITBIBATh HEKOTOPBIC 3aTPYJHCHHMS B OTBETAaX Ha JOMOJHUTCIBHBIC BOIIPOCHI,
JOIyCKaTh HEKOTOPBIC IOrpermHocTH B peur. OTCYTCTBYET HCCICAOBATCIIbCKUI
KOMIIOHEHT B COOOILIEHUH.



OueHka «yA0BJIETBOPUTEIbHO» - CTYACHT UCIIBITHIBAT TPYIHOCTH B TOAOOPE
MaTepuanga, €ro CTpykTypupoBaHuu. Ilonp3oBasics, B OCHOBHOM, Y4YeOHOH
JUTEPATYPO, HE MCIOJb30BaJ JOMOJHUTEIbHbIE WCTOYHUKU HHpopmanuu. He
MOKET OTBETUTh Ha JOTOJIHHUTEIbHBIE BOMPOCHI MO TeMe coodmeHus. Marepuan
M3JIaraeT He MOCJEI0BATEIbHO, HE YCTAaHABIMBAET JIOTUUYECKUE CBS3H, 3aTPYyAHAETCS
B (hopMyIHpOBKE BBIBOJIOB. J[omycKkaeT CTHIMCTHYECKHE U Op(OITHUECKHE OIINOKH.

OlIeHKa «HEYAOBJICTBOPUTEC/IILHO» - COO6IH€HI/I€ CTYACHTOM HC
IIOATOTOBJICHO b 1% (e10) IIOATOTOBJICHO IIO OAHOMY HCTOYHHKY HH(bOpMaHHH, b0 He

COOTBCTCTBYCT TCMC.

KPUTEPUU ONEHNUBAHUSA PE®EPATA

Kpurepun 5 6a/u10B 4 6aa 3 6ana 2 das1a
[IpaBunbHOCTH
cocraBneHus pedepara
. €CTh OT/ACIbHBIC
(TUTYJBHBIN JTUCT, IJIaH pedepat cocraBien pedepar
pedepar coctaBieH HETOYHOCTH B
pedepara, BBEACHHE, C CepbE3HBIMU COCTaBJICH
MIPABIJIBHO 110 CXEME COCTaBIICHUHU
OCHOBHAsI 9acTh, YIYHICHUSIMHU HEMPaBUIbH(
pedepara
3aKJIFOUYEHUE U BBIBOJIBI,
CITUCOK HCITOJIb30BAHHOMN
JUTEpaTyphl
€CThb OT/ACJNIbHBIC
aKTyaJlbHOCTb U aKTyalbHOCT
OTpakeHa HETOYHOCTH B B
Hanwdune aktyansHOCTH U pE3I0ME U3IIOKEHBI pPe3roMe
aKTyallbHOCTb, OTpakeHU!U
pe3tome C CepbE3HBIMU OTpa’keHBI
MUMEETCs pe3toMe aKTyaJIbHOCTH U B
YIYHICHUSIMHU HEMPaBUIbH(
pe3tome
[Tpobnema
[TpoGiema JIOTUYECKUM [Ipu packpeiTun
JlokazaTenbHas [Ipobnema B
MOJTHOCTBIO W3JI0)KEHUEM pOOIIEeMBI .
PacKpBIBAEMOCTh OCHOBHO 4a
. JIOTUYECKUM packpbITa HO JOTTYIIEHbI
npo0sieMbl B OCHOBHOM MIOJIHOCTBIO F
M3JI0)KEHUEM TpeOyer HE3HAYUTEIILHBIC
yactu pedepara packpeITa
packpseITa HEOOJIBIIIOTO TUOKH
JIOTIOJTHCHUS
Haynmuwme B crincke N
TIOJIHBIH CITUCOK .
JUTEPATyPhl OCHOBHBIX HEMOJIHBINA CIUCOK CITUCOK BKIIIOYAET
HMCTOYHUKOB,
HUCTOYHUKOB, HUCTOYHUKOB, ycTapeBIne
OTpaXKAIOIIUX
OCBEILAIOLIUX OTPaXKAIOIIUX UCTOYHUKH, HE
COBPEMEHHOE HET CITHCKa
COBPEMEHHOE COCTOSIHUE COBpEMEHHOE OTpakarolue
COCTOSTHHE BOIIpOCa
Bompoca (MoHorpaduu, (nTeparypa COCTOSIHHE COBPEMEHHOTO
nepUoaNuecKas patyp BOIpOCa COCTOSTHUS BOIIpOCa
MTOCJICTHHX JIET)
TuTepaTypa)
3HAHUC
BCECTOPOHHHE U MaTepuasa TeMBbI,
OTBeThl Ha KOHTPOJIbHBIE OTBETHI MOJYYCHBl HE OTBETUJI H
rIyOOKHUe 3HaHUS HO MEJIKHE

BOIIPOCHI

Marcpuaia

HETOYHOCTH B
OTBE€Tax

Ha 1 u3 3 BOIIpOCOB BOIPOCHI



Kpurtepuu oueHUBaHUS 3HAHUH 00Yy4AKOIIMXCS MPU NMPOBEIEHUM IKCIPECC OMpPoca

CymHoCcTh (POHTANBHOIO ONpOCa COCTOMT B TOM, 4YTO MPENoJaBaTelb
pacusieHseT U3yYEHHBI MaTepual Ha CPAaBHUTEJIBHO MEJIKUE BONPOCHL, C TEM, YTOOBHI,
TaKUM ITyTEM [IPOBEPUTH 3HAHUS OOJBILIEr0 KOJIMUYECTBA CTYACHTOB.

OtmeTka «5»: OTBET MOJIHBIA U MPABWIBHBIA HA OCHOBAHWH WU3YYEHHBIX TEOPUH;
MAaTEepUAIT U3JI0KEH B ONPENEIICHHON JIOTUYECKON MMOCIEN0BATEIBbHOCTH, JTUTEPATYPHBIM
A3BIKOM; OTBET CAMOCTOSITEIbHBIN.

OtMeTKa «4»: OTBET IOJHBIM U MPABWIBHBIM HA OCHOBAHUM U3YYEHHBIX TEOPHUM;
MAaTEpUAl W3JIOKEH B OIPEAECICHHOM JIOTUYECKOW ITOCIEAOBATEIBHOCTH, IPH 3TOM
JOIYIIEHbl JIBE-TPH HECYIIECTBEHHbIE OMIMOKH, WCIpPaBICHHBIE IO TPeOOBAHUIO
YUUTEA.

OtmeTka «3»: OTBET MOJHBINA, HO IPU 3TOM JOIYILEHA CYIIECTBEHHAs OIIMOKa,
WY HETIOJIHBIM,

HECBS3HBIN.

OtmeTka «2»: mpu OTBEeTEe OOHAPYKEHO HENOHMMAHHE Y4YallUMCs OCHOBHOTO
coJiep)KaHusl y4eOHOro Marepualia Wid JOIYIIEHb! CYIIECTBEHHbIE OIIMOKH, KOTOpbIE
Y4YaIlMICA HE CMOT UCIIPABUTh IIPU HABOIALIMX BOIIPOCAX YUUTEI.



OlIeHO‘IHbIe MaAaTEPHAJIBI AJIA MPOBCACHUA TCKYIIECTI0 KOHTPOJIA

BxoaHo# KOHTPOJIb

OcHOBHasi 1€JIb CO3JaHUSl KOHTPOJIbHO—OIICHOYHBIX CPEJCTB IO BXOJHOMY
KOHTPOJIIO 3aKJII0YAeTCs B OINpPEACNICHUH KayecTBa OCTATOYHBIX YMEHHUM U 3HAHUU
CTYJCHTOB, OIPENEICHUN CTEHNEHHM UX YCBOEHHS paHee M3yYEHHOro Yy4deOHOro
Marepualia v CTENEHU TOTOBHOCTH K ocBoeHHUI0 coaepxkanus @I'OC CIIO.

[ensiMu OCYIIIECTBIECHUSI BXOJHOTO KOHTPOJIS SBJISIFOTCS:

CO3/IaHME  YCIOBHM,  0OeCledYnBaIONIMX  KadyeCTBO  MPEIOCTABIIEMBIX
00pa30BaTENbHBIX YCIYT;

OTIpEe/ICTICHUE CTETEHW TOTOBHOCTH OOYYaIOIIUXCS K OCBOEHHUIO COJEp)KaHUs
®I'OC, Bemonnenus tpedosannit @I'OC no nporpammam CII10;

oTpesieNicHUe YPOBHA YMEHHH U 3HAaHWW O0O0ydYaroOIIUXCsl, CTETICHH YCBOCHHS WMU
paHee N3y4eHHOTr0 yueOHOro MaTepuarna;

BBISIBIICHUE HEJOCTATKOB ©0a30BOM MOJATOTOBKH OOYYaIOIIMUXCA IO Y4YEOHBIM
JUCIUTUTMHAM ¥ MEXXIUCIUIUIMHAPHBIX KYPCOB;

KOPPEKIMsl YPOBHS MOATOTOBJICHHOCTH OOYYarOIIUXCs JIJIi OCBOCHUSI YYEOHOTO
MaTtepuaa 1o OCHOBHOM MpoQeCcCHOHAIbHON 00pa30BaTeIbHOM MPOrpaMMme;

MOCTPOEHUE MHAUBUAYAJIHHON 00pa30BaTENbHOW TPACKTOPUU OOyHArOIIUXCs Ha
OCHOBE BBISIBJICHHBIX MPOOJIEM;

KOPPEKITHS COepKaHus pabodrX MporpaMM U ToI00p TEXHOJIOTHH 00yICHUSI.

OrneHnBaHNE BXOTHOTO TECTUPOBAHUS OCYIIECTBISIETCS IO HOMHHAIFHOM IIIKaJIe
— 3a MpaBWIbHBIA OTBET K KaXKIOMY 3aJaHUIO BBICTABIACTCA OAMH Oail, 3a HE
MpaBWIBbHBIN — HOMb. OOmIas OleHKa KaKJOT0 TECTa OCYIIECTBISETCS B OTHOIICHUHU
KOJIMYECTBA MPABHIBHBIX OTBETOB K OOIIEMY YHCIY BOIPOCOB B TeCTE (BBIpa)XKaeTcs B
MPOIIEHTAX ).

TecT cunurtaercs NpoiIeHHBIM (OLIEHKA «3a4TEHOY) MpH 00111el orieHKe 75%.
KonndecTBo MOMBITOK MPOXOXKACHUS TecTa — oJHa. Bpemsi mpoxokaeHus: Tecta —
20 MUHYT.

KpnTepnn OICHUBAHUA TECTAa

%0 OTBETOB K-Bo oTBeTOB OLICHKA
Memnee 75 1-5 «HEYJIOBJIICTBOPUTEIBLHOY
75-179 6-8 «YJIOBJICTBOPUTEIHLHO
80 - 89 9-10 «XOPOIIIO»
90 -100 12 «OTIUYHO»

3amanue 11 NPOBeAeHUS BXOAHOI0 KOHTPOJIS M0 Y4eOHOMY NpeAMeTy

Bomnpocsl OTtBeTnI




1. HazoBuTe Y4€HOr0, NepBbLIM NpeANPUHSIBILIETO
NMONBITKY KJIACCU(PUKALUM KUBBIX CYILIECTB U
NpeaJI0KUBIIEro yI00HbII U MPOCTON MPUHITUAI
JBOMHBIX Ha3BaHUM JJISl Ka’KI0I0 BHAA.

1) b. Jlamapx
2) K. KroBbe
3) K. Jlunnei

4) Y. apBun

1) b. Jlamapk

2. Hayka, uzyuaromasi ¢opmMy U CTPOCHHE OT/AeJIbHBIX
OPraHoB, UX CUCTEM M BCEero OPraHu3Ma 4ejioBeKa B
nejaom?

1) 6uosnorus;
2) puznonorus;
3) aHatomusi;

4) OuoXUMHUSIL.

3) anaTomus;

3. Kak Ha3bIBalOT 0eJIKH, YCKOPSAIOIINe OHOXUMHUYECKHE
NMpouecchl B KieTke?

1) ropMOHBI;
2) pepmeHTHI;
3) TpaHCIIOPTHBIE;

4) antuTena.

2) (hepMeHTHI;

4. TlepBu4Hasi CTPyKTypa 0eJika
1) menb aMUHOKHUCIIOT;

3) riobymna;

2) criupasb;

4) HEeCKOJBKO 100y, COOpaHHBIX B €TUHBIM KOMILICKC.

1) nenb aMUHOKHCIIOT;




5. Kucsaopoa BoiaesisieTcs B mpouecce (porocuHTe3a
1) B cBeTOBYyIO (hazy

2) ¥ Ha CBETY U B TEMHOTE.

3) B TeMHOBYIO (ha3y

4) He BbIIEISETCS

1) B cBeTOBYIO (hazy

6. HazoBuTe HeKOTOpPbIE OTIMYUTEIbHbIE IPU3HAKHU
NPOKAPHUOT.

1) oTCyTCTBHE CHCTEMBI BHYTPUKJIETOUHBIX MEMOpaH

2)  HalW4yue HyKJIeouJa

1) oTCyTCTBUE CUCTEMBI
BHYTPHUKJIETOUHBIX
MeMOpaH

2)  HajIM4Me HyKJIeouaa

6)  HaJIM4Me KOJbIIEBOU

monekysl JJHK
3)  nmeneHue MyTeM MHUTO3a
4)  Hanuuue MUTOXOHIPUN
5) ameOOWAHBIN TUI ABMKECHUS
6) Hajgumuue KoableBoi MoJiekysbl JIHK
7. B kKakoM opraHom/je KJIeTKU XpaHUTCH 1) sapo

HacJieAcTBeHHasi uHGopManus

1) sopo

2) pubOCOMBI;

3) MUTOXOHJIpUH;
4) TU30COMBI.

8. Mounowmep Oesaka

1) aMUHOKHCIIOTA;

2) MOHOCaXapu/Ibl;

3) HYKJICOTHT;

4) TIUICPUH U KUPHBIC KHCIOTHI.

1) aMUHOKHCTIOTA;

9. ®ynkuun JHK
1) XpaHHUT TeHETHYECKYIO HH(OPMAITHUIO;
2) cobupaet OENKOBBIE MOJIEKYJIBI;

3) JOCTaBJIACT aMHUHOKHUCIIOTEI K pI/I6OCOMC;

1) XpaHUT T€HETUYECKYIO
uH(POPMAIIHIO;




4) yyactByeT B OMOCUHTE3€ OeKa.

10. MuTo03 310 2) npsiMoe JIeJIeHnE
KJICTKH;

1) monoBoii mpoiiecc;

2) npsiMo€ JeJIEHUE KIIETKY;

3) HenpsIMOE JICJICHUE KIIETKHU;

4) oOpa3zoBaHHE MOJOBBIX KJIETOK

11. Kakas Hayka n3y4yaeT XuMHYeCKHH COCTAaB, 4) llutomorus
CTPOEHHE U MPOLECCHI KU3HEAEATEIbHOCTH KJIETKH?
1) 'ucronorus

2) OMOpuosiorus
3) Dkonorus

4) Luronorus

12. Bo3oyaureas CIIN/Ia — 310 1)Bupyc

1)Bupyc
2) bakrepus
3) OnHOKJIETOUHBIN TPUO

4) Ilpocreiiiiee

YCHBIN ONTPOC HA JIEKIUSX IO TEKYIIIEA TEME

BOl'[pOCbI CchlIKa HA HCTOYHHK C CoacpKaHuEM
IMPABUJIBHOI'0 OTBETA, IPABUJIBbHbLIC OTBECTHI.

Paznea 1. KileTka — CTPYKTYPHO-(DYHKIMOHAJIbHAS €IMHULIA )KUBOT'O

Tema 1.1.buosiorus kak Hayka. Ooumas 1. buonorust — (OT rped. OMOC — KU3Hb U JIOTOC —
XapPaKTePUCTUKA JKU3HHU yueHHe), Hayka O JKHUBBIX CYIIECTBaX, UX
1.Y9ro coboit pecTaBiser OUOIOrUs Kak HayKa? cTtpoennyu, GyHKIMAX W CBOKCTBax. Bmecte ¢
2.Kakue o0nactu 3HaHUHN BKItOYaeT Ouonorus? HU3NYECKUME M XMMHYCCKMMM HayKaMd OHa

3.Korna 66110 3apoXKaeHUE HAYKHU? OTHOCHUTCSA K €CTECTBEHHO-HAyYHbBIM




4.1lpuBeaute mNpuUMEpbl 3HAYMMBIX OTKpbHITUH 20

BEKa.
5./laliTe XapaKTEPUCTUKY MOJIEKYJIIPHOTO YPOBHSI.
6. JlaiiTe XapaKTepUCTUKY KJIETOYHOTO YPOBHS.

7. [JaiiTe XapaKTepUCTUKY OPraHU3MEHHOT'O YPOBHS
8. JlaiiTe XapaKTepUCTUKY MOMYJIALHOHHO-BUIOBOTO
YPOBHS.

9. JlaiiTe xapakTepUCTUKY OMOTEOIIEHOTHYECKOMY
YPOBHIO.

10. {aiiTe XapakTepUCTHKY OHOCHEPHOTO YPOBHS.
11. Yto Takoe «KU3HBY?

12. Kakumu cBoiicTBamMu 00J1a71at0T KHUBbIE
OpraHu3Mbl?

13.Ha3oBuTe rpymnibl XMuMUYECKUX JJIEMEHTOB B
KHUBBIX OPraHU3MaXx.

qucuurinHaM. TepMUH «OUOIO0THs» MPEJIOKEH B
1802 r. (paHIy3CKUM ecTeCTBOUCIBITATEIEM
JKanom-barucrom  JlamapkoMm © = HEMEUKUM
OOTaHUKOM INotdpunom-Peiinronsaom
TpeBupanycom (1776-1837) He3aBUCUMO APYT OT
Apyra.

2. B 3aBucuMocTH OT mpeaMera H3Y4YCHHS
OMOJIOTHIO JENAT Ha OTAeNbHbIE HaykKu. Tak,
DKOJIOTHSI ~ M3Y4YaeT  B3aUMOJCHCTBUS  MEXKIY
OpraHu3MamH, cpenoii ux oOuTaHus,
MUKpOOHOJIOTHS JaeT 3HaHUS O OakTepusx;
0OTaHMKAa — JKU3HENEATEIBHOCTh U CTPOCHHE
pacTeHui; 300JI0THsI — >KMBOTHBIX, MUKOJIOTUS —
0 Tpubax; reHeTHMKa H3y4aeT 3aKOHOMEPHOCTH
M3MEHYMBOCTH, HACIJIECTBEHHOCTU; XWMHUUYECKHUI
COCTaB OPraHU3MOB M IYTH B3aUMOIPEBPAIICHUS
BEIIECTB  SIBJSIOTCS  MPEAMETOM  H3YUCHHS
OMOXMMHH, LUTOJIOTUS  HCCIEAYeT  KIETKY;
TUCTOJIOTHSI — TKaHW, aHATOMHUSI — BHYTPEHHEE
CTpPOEHHE OPraHU3MOB; MOP(OJIOTHS — BHEIIHEE
cTpoeHue;  (usmosoruss —  OCOOEHHOCTH
KU3HECATENIbHOCTH; HBOJIIOIIMOHHOE y4YEHUE —
3aKOHOMEPHOCTH BO3SHUKHOBEHHUSI )KM3HU Ha 3eMJie
U €€ Pa3BUTHUA.

3. Ha orame craHOBIEHHs OWOJIOTHS e€IIe He
CYIIIECTBOBAJIA OT/AEIHHO OT APYTUX €CTECTBEHHBIX
HAyK W OrPaHUYHMBAJIACH JIUIIb HAOIIOJCHUEM,
U3y4YECHHEM, ONUCaHWeM U Kiaccudukaimei
MPEACTABUTENICH JKUBOTHOTO U PACTUTEIHHOTO
Mupa, T. €. ObUIa omucaTeNnbHON Haykoil. OgHaKo
3TO HE MOMEIIaJI0 AHTUYHBIM
ectecTBoucnbiTarensimM [ unnokpary (ok. 460-377
IT. 10 H. 3.), Apuctorento (384-322 rr. 10 H. 3.) U
Teodpacty (nacrosimee umst Tupram, 372-287 rr.
JI0 H. 3.) BHECTU 3HAUUTEIBHBIN BKJIAJ B Pa3BUTHE
NPEJICTAaBICHU O CTPOSHUU Tella 4YelOBeKa H
JKMBOTHBIX, a4 TaKke O  OHOJIOTMYCCKOM
pa3HoO0pa3uy >KUBOTHBIX W PACTCHUM, 3aJI0KUB
TEM CaMbIM OCHOBBI QHATOMUU H (U3HOJIOTHH
YeJI0BEeKa, 300JI0TUU U OOTaHUKHU

4.  OrtkpelTHE  3aKOHOMEPHOCTEH  mepenauu
HACJIEICTBEHHOM MH(OPMAIIMK YEIICKUM MOHAXOM
I MeHngeneM  MHOCIYyXWJIO  TOTYKOM K
JnanbHelemMy OypHOMY pa3BUTHIO OWOJIOTHH B
XX—-XXI Bekax ¥ IPUBEIO HE TOJIBKO K OTKPBITHIO
YHUBEPCAJIHLHOTO HOCHUTENS HACIEACTBEHHOCTH —
JHK, HO W TreHeTH4Yeckoro Kojaa, a TaKke
byHIaMEHTAIbHBIX ~ MEXaHHU3MOB  KOHTPOJI,
CUMTBHIBAaHUS M HW3MEHYMBOCTH HACJIECICTBEHHOMN
nHpopMaIuu.

5. B ocHoBe mporeccoB KHU3HENEATENbHOCTH
JeKaT TPOIECCHl IMPEBpAllleHUs BEIIeCTB, B
pe3yapTate KOTOPBIX  OOpa3ylOTCS  CIOKHBIC
MOJIEKYJIbl — TOJIUCaXapuabl, JUMHbI, OCTKU U
HYKJICHHOBBIE KHCIIOTHI. DTH MOJEKYIBI 00pa3yioT




CJIOKHbIE cienupuyeckue KOMILJIEKCBI,
BBIMOJIHAOLIME Bce (DYHKIUH, CBOHCTBEHHBIE
xuBoMy. OHH  QOpMHUPYIOT  MOJEKYJISPHBIHA
YPOBEHb oOpraHuzanuu xusoro. OgHako 000
TaKOM KOMILIEKC caM 110 ce0e He SBISETCS )KUBbBIM.
6. Bce mposiBaeHHs KMBOrO Mbl HaOIIOaeM Ha
ClenyrolmeM,  KIeTodHoM  ypoBHe.  Kilerka
ABJIACTCS  DJIEMEHTApDHOM  CTPYKTYpHOH WU
(GYHKITMOHATTLHOW eUHUIICH KUBOTO. OHA CITY)KHUT
OCHOBOM poCTa, pa3BUTHA U Pa3MHOXKCHHUS
MHOTOKJIETOYHBIX ~ OpraHu3moB. OHa  Takxke
ABJIACTCS ~MMHHMMAJIbHOM  €IMHULEH JKUBOTO,
CIIOCOOHOM K CaMOCTOSITEIIbHOMY CYIIECTBOBAHUIO
1100 B BUJE OJHOKJIETOUHBIX OPraHU3MOB, JINOO B
BU/JIE KYJIBTUBUPYEMBIX KJIETOK MHOT'OKJIETOUHBIX.
7. Bce xuBOE€ Ha 3eMile CYIIECTBYET B BHJIE
000COOJICHHBIX €IWHUI] — 0CO00ed, KOTOphIe
(bopMHpYIOT OpraHu3MEHHbIH ypoBeHb. B ciyuae
OJIHOKJIETOYHBIX OPIraHHU3MOB OCOOBIO SBIISIETCA
KaKaas OTHelbHas KJIETKa. Y MHOTOKJIETOYHBIX
MEXJly KJIETOUYHBIM U OPTaHHW3MEHHBIM YPOBHSIMHU
dopmupyroTcs JIOTIOJTHUTEIIbHBIE YPOBHHU:
TKaHEBbIM W OpraHHbld. TKaHEBBI ypOBEHb
dopmupyeTcsi pH OObEJUHEHUU KIETOK OIHOI0
WIA HECKOJBKUX THIIOB, BBIIOJIHSIOMUX OOMIYIO
¢ynkuuto. OpraHHblii  ypoBeHb IpE/ICTaBIICH
CIIO)KHBIMA ~ OOpa30BaHUSAMH,  BBITOJIHSIOUIIMHA
onpeneNeHHble (YHKUUU U OTHCJICHHBIMH OT
JPYrUX 4acTel OpraHusma.

8. IlomysnsunonHo-BU0BOW. HanmopranusmeHHbie
CUCTEMbl — IOMYJISIIMK U BUJIBI — OOBEIUHSAIOT
oco0ell, UMEIOIUX CXOJHOe CTPOCHUE U JAIOIIUX
IUIOJIOBUTOE  NOTOMCTBO. [l momymsiuuu
XapakTepHa Takke OOIIHOCTh  3aHUMAEMOM
TEPPUTOPUH, TOTAA KaK 0COOU OJTHOTO BUJA MOTYT
3aHMMAaTh pas3Hble TEPPUTOPHUH, IPUHALJIEKA
pasHbIM TOMyJsIIMsIM. Bupa mpencraBnsier co0oit
cymMmy  nomymsinuii. Ha  atom  ypoBHe
OCYIIECTBIISIIOTCSI ~ OCHOBHBIE  3BOJIIOI[MOHHBIE
IIPOLIECCHI.

9. buoreonenornueckuit (9KOCHCTEMHBIN)
YpOBEHb  MpeJCTaBisieT  co0oil  pe3ynbTar
B3aUMOJICUCTBUS  NOMYJSIUMHA  pa3sHbIX BUJOB,
IPOXKHUBAIOIIMX HAa OAHOM TEPPUTOPUHM, U
IPUPOJHBIX  YCIIOBUHU 9TOM  TEPPUTOPUHU.
BuoreoneHno3bl IpeacTaBisoT co00il yCcTONHYMBbIE
UCTOPUYECKH  CJIOXKUBUIMECS  JUHAMHYECKHE
coobmectBa. Ilpu »3TOM OHHM He SABIAOTCA
MOJIHOCTHIO U30JMPOBAHHBIMU JPYT OT JIpyra.

10. B pe3ynbTaTe B3aUMOJICUCTBUA
OunoreHo30B  (popMupyeTcs BBICHIMIA  yPOBEHB
OpraHu3aly KHUBOIO Ha 3eMie — Ouoc(hepHBbIi.
Ha »stom ypoBHE HpOUCXOASIT KPYrOBOPOTHI
BEIIECTB U 3Hepruu. buochepa Tak xe, Kak H
OHOreoLEeHO03bl, IIPEACTABIISIET coboit




JUHAMHYECKYIO, IOCTOSHHO  HM3MEHSIOLIYIOCS
cUCTEMY.

11. ’)KusHb — 3TO0 MakpoMOJeKyJsipHasi OTKpbITas
cucreMa, KOTOpOHl CBOWCTBEHHBI HepapXuueckas

OpraHH3aIys, CIIOCOOHOCTH K
CaMOBOCIIPOM3BEACHUIO,  CAMOCOXPAHEHHIO U
caMoOperyjsiiiud,  OOMEH  BEIIeCTB,  TOHKO

peryliupyeMblil MOTOK SHEPTUH.

12. CBolicTBa )KUBBIX CTPYKTYD:

1) camoobnoBnenue. OcHOBYy oOMeHa BEIIECTB
COCTaBJISAIOT IIPOIIECCHI ACCUMWISIIINH u
JTUCCUMUIIALINY,

2) CcaMOBOCIIPDOM3BE/ECHUE, JKHUBBIE CTPYKTYpBI
MOCTOSIHHO BOCTIPOM3BOSTCS U OOHOBIISIOTCA, HE
TEpsii TPU OTOM CXOJICTBA C MPEABLAYIIAMHE
MOKOJICHUSIMU;

3) camoperysius;

4)  pa3apaxXUMOCTh, OPraHU3MBI  CIIOCOOHBI
N30MpaTeNTbHO PearupoBaTh HA yCIOBHS BHEUTHEH
Cpelbl U M3BJICKaTh U3 HEe TOJIBKO HEOOXO0IUMOe
JUISL CBOETO CYLIECTBOBAHMSI;

5) moaaep:kaHue roMeocra3a — OTHOCHUTEIBHOTO
MIOCTOSIHCTBA BHYTPEHHEH Cpe/ibl OpraHu3Ma;

6) CTpyKTypHasi OpraHu3aIus;

7) apanrtanus — CIOCOOHOCTB JKUBOI'O OpraHu3Ma
MOCTOSIHHO MPUCIIOCA0IUBATHCS K U3MEHSFOIIMMCS
YCIIOBUSIM CYLIECTBOBAHMSI B OKpPY’KaloIlEeH Cpeie;
8) penmpoaykius (BOCIIpOU3BeIEHNUE).;

9) HacneICTBEHHOCTb IEPEAAIOTCS IMPU3HAKH,
KOTOpBIE 00ECTIIEUNBAIOT MPUCIIOCOOIEHHE K Cpesie
o0uTaHus;

10) u3MEeH4YMBOCTH — 3a CYET HU3MEHYHBOCTHU
KHUBasi CHCTeMa pUoOpeTaeT MpU3HAKH, paHee e
HECBOWCTBEHHEIE.

11) wnguBMayanmbHOE  pa3BUTHE  (IIpOIlECC
OHTOTeHe3a) U GUIOTCHETUYECKOE PAa3BUTHE.

12) auckpeTHOCTb (NIPEPHIBUCTOCTH) U B TO K€
BpeMsI 1IeIOCTHOCTb.

13. MakpoanemeHTsI (rped. makrdés — OOoNbIIoN n
nat. eleméntum — nepBoHaYaIbHOE BEIIECTBO) —
XUMHUYECKHE DJICMEHTHI, SBIISIOIINECS OCHOBHBIMH
KOMIIOHEHTaMHU BCEX JKHBBIX OpraHuzMoB. K HuM
OTHOCSIT KHCJIOpPOJZ, BOAOPOJ, YIJIEpod, a3oT,
xkene3o, hochop, Kamuid, Kaablui, cepa, MarHuu,
HaTpUH U XJIO0P.

MukposnemenTsl (Tped. mikrés — Maiblid W JIaT.
eleméntum — mnepBOHAaYaIbHOE BEIIECTBO) —
XUMHYECKHE  JJIEMEHTBI,  COJEepKalluecss B
OpraHM3Max B HU3KMX KOHLEHTpauusax (0OBIYHO
TBICSIYHBIE JIOJU TPOIEHTa W HIDKE), HO KpaiiHe
HE0OXOIMMbIE ISt HOPMaJTBHON
KU3ZHEJCATENIbHOCTH. JTO  aJlOMUHUHN, Mep,
Mapraser], UHK, MOJHOJEH, KOOalabT, HHKENb,
noja, ceneH, Opom, ¢Top, OOp W HEKOTOPHIE

JIpyrue.




VYapTpaMukposnemMeHTsl (JaT. ultra — cBepx, 3a
npeaenamMmu; rped. mikrés —  Manbli H
nar.eleméntum — mepBOHAYAIBHOE BEIIECTBO) —
XUMHYECKHE  DJIEMCHTBI,  COJEp)KaIluecs B
OpraHu3Max B HHYTOXXHO MaJIbIX KOHIICHTPALIUSX.
K HuM oTHOCAT 30510TO, OepwiLIvid, cepeOpo u
HEKOTOPBIE APYTUE SITEMEHTHI.

Tema 1.2.CTpyKTYypHO-PYyHKIIMOHATBbHASA
OpraHu3aums KJIeTOK
1.Co3nanue KJI€TOUYHON TEOPHHU.

2.OCHOBHBIE I0JIOKEHUS KJIIETOYHOM TEOpUH.

3.J1aTh XapaKTepUCTUKY POKApUOTaM.
4.OCHOBHBIE OTJINYMS 3YKAPHOTOB.
5.J1aTh XapaKTePUCTUKY OJAHOKIETOYHBIX.

1. Bce MHOrOunCiIeHHbIE HAOIIOAEHUS TT03BOJIMIN
T. lIBanny u M. Illneiineny B 1838 r. chnenarp
pan  oOoOmenuii. OH TOKaszajl, 4YTO KIJIETKH
pacTeHuil ¥ KUBOTHBIX HPUHIHUIHATBHO CXOIHBI
MeXIy coboil (romosormunsl). <«3acmyra T.
[IIBanHa 3aki04anach HE B TOM, YTO OH OTKpPBUI
KJIETKM KaK TaKOBble, ONMPasCb HA OIBITHI
[llneiinena, a B TOM, YTO OH Hay4dul
uccienoBaTelel  MOHUMAaTh  MX  3HAYCHHUE.
JanpHeifmee  pa3BUTHE OTH  MPEICTABICHHS
nonyunin B pabotax P. Bupxosa (1858).
Co3nanue KJIETOYHOW TEOPHH CTaJO BAaKHEUIIMM
coObITUEM B OMOJIOTMH, OJHUM M3 DPELIAIONIUX
JI0OKa3aTeNIbCTB €AMHCTBA BCEW JKUBOW INPHUPOJBI.
Knerounas  Teopuss oOkazajga  3HAYMTENbHOE
BIMSSHAE HA pa3BUTHE OWOJOTHH, TOCITYKUIIA
IJIABHBIM  (DyHJaMEHTOM [UIsl pa3BUTUS TaKUX
JUCHUTUTMH KaKk SMOPHOJIOTHS, TUCTOJOTHA H
¢uzuonorus. OHa Jana OCHOBBI Ul IMOHMMAHUS
KHU3HH, ISt OOBSICHEHUS POJCTBEHHOM
B3aMMOCBSI3M  OPraHU3MOB, JUIsl  IIOHUMAaHHUs
WH/IMBUYAIEHOTO Pa3BUTHA.

2. DHKnerka — »yeMeHTapHasi KuUBas CHCTEMa,
eIMHUIA CTpOCHUS, KHU3HENIEATSITLHOCTH,
pPasMHOXKEHUS W MHIUBHUIYaJbHOI'O Pa3BUTHS
OpPTraHU3MOB.

2)KneTku Bcex KMBBIX OPraHM3MOB CXOJHBI IO
CTPOCHUIO M XUMHUYECKOMY COCTaBY.

3)HoBble KJIETKM BO3HHMKAIOT TOJBKO IyTEeM
JIeTICHHsI paHee CyIIECTBOBABIIUX KIICTOK.

4) KnerouHoe CTpPOGHME  OpPraHU3MOB —
JI0Ka3aTeIbCTBO €UHCTBA IPOMCXOXKICHUS BCETO
KHUBOTO.

3. IIpokaprOTBl — >KHUBBIE OPTaHU3MBI, COCTOSIINE
U3 KJIETOK, KOTOPbIE HE UMEIOT KJIETOUHOIO sJIpa U
MeMOpaHHBIX OPraHeLI.

K mpokapuoTHueckum  opraHu3smMaMm — OTHOCST
Oaxtepun, C30 wu apxebaxktepun (Oakrepuw,
BBDKUBAIOIIKE B KpailHe TsDKesbIX ycioBusx). 0,5-
0,3 MxMm — pasmep. ['eHerndeckas mapopMaus B
onHoW  xpomocome. Koporkas perenepauus,
KOPOTKO€ BpeMsl Pa3MHOXEHHs, OBICTPBIA pPOCT,
Oonpiioe Omoxummuueckoe paszHooOpazue. C30
OCYILIECTBIISAIOT a3’pOoOHbII ¢doTocuHTe3.
[Ipennonararor, 9TO IUaHOOAKTEePHH
CHOCOOCTBOBAJIM  HAKOIUIEHUIO  KHCIOpoJa B
nepBuYHO armocdepe (okomo 1,5 mapa. ner
Hazan).




4. DyKapuOTHYECKHE KJIETKM HUMEIOT CHUIIBHO
pa3BeTBICHHBIE BHYTPUKIETOYHBIE MEMOpAHBI.
SAnpa coxmepxar  SIAPBIIKM U XPOMOCOMBI
(KOJIMYECTBO XpOMOCOM OOJIBIIIC.
DyKapUOTUYECKUE KJIETKH CIIOCOOHBI
CYIIIECTBOBATH BMECTE C OpYTUMH
SYKApUOTHUECKUMU  KJIETKaMHM U SBISAIOTCS
CyOBbeIMHHUIIAaMU MHOTOKJIETOYHOT'O OpraHU3Ma.

5. Kierkm = OJHOKIETOYHBIX  OpPraHU3MOB
BBIMOJHAIOT (YHKIMK LEJIOCTHOTO OpraHu3Ma.
JleneHue KIETKM Yy OJIHOKJIETOYHBIX BJIEUET 3a
co0oil yBenMueHHE KOJMYecTBa 0cobeil, a B HX
KU3HEHHOM LIMKJIE OTCYTCTBYIOT MHOT'OKJIETOUHBIE
cTaaud. B 1enoM y OJHOKIIETOUHBIX OpPraHHW3MOB
COBIIAQJAIOT KJIETOYHBIA U OPTraHU3MEHHBI YPOBHHU
OpraHH3aIliH. OAHOKIIETOYHBIMU SBIISETCS
NOJaBIIAONIee OOJBIIMHCTBO OakTepuid, dYacTb
JKUBOTHBIX (MPOCTEHIINE), pacTeHU (HEKOTOPHIE
BOZIOpOC)IM) U TpubOB. HekoTopwie cucTteMaTuku
Jake TMpeanaraloT BbLACTUTh OJHOKJIETOYHBIE
OpraHu3Mbl B 0C000€ apCTBO — IPOTUCTOB.

Tema 1.3 CTpyKTYpPHO-()YHKIHOHAJIbHBIEC
(axTopbI HAC/EACTBEHHOCTH

1.Bxnan Tomaca Moprana B pa3BuTHE OMOJIOTHH.
2.ChopMynupyiiTe OCHOBHBIC ITOJIOKCHHS
XPOMOCOMHOM TEOPHH.

3.Pacckaxxure 0 CTpOEHUH XPOMOCOM.

4 Kapuotun opraHusma.

5. O0BsICHHTE CYTh JUILUIOMIHOTO Habopa
XPOMOCOM.

6.Pacckaxure o ctpoenun PHK.

7. Pacckaxute ctpoenuu JJHK.

8. O0bsicauTe npouecc pexyrumkanuu JHK.
9.Ha30BUTE CBOICTBA FTEHETUYECKOTO KOJA.

1. B 1933 rogy Tomacy Moprany Obuia
npucyxaeHa HoOeneBckass mpemusi 3a BKJIaI B
(GU3UOIOTHI0O U MEAMLIMHY, 3 UMEHHO 32 U3y4YeHUe
poJIM  XPOMOCOM B TIpOIeccax Hacjiel0BaHUs.
AMEpUKAaHCKUM  Y4EHBIM M3y4WJl H  OIHUcal
MEXaHMU3M CLEIJICHHOIO HaCJIeJOBaHMs, a TaKXKe
c(opMyIHpOBaT OCHOBHBIE MOJIOKEHHUS TEOPHH
XPOMOCOMHOMW HAaCJIEICTBEHHOCTH.

XoTst aBTOpOM Teopuu sABisieTcss Tomac Moprah,
BO MHOTOM OH OIUpajJcs Ha pabOTBl CBOUX
IIPEIIECTBEHHUKOB: OMOJIOTOB,  T'€HETHKOB,
107637 (M ())Y0):

MHorue wuccienoBaTenu HE3aBUCHUMO JApYr OT
Jpyra TpUXOAWIN K OJMHAKOBBIM BbIBOAaM. K
epBOMY JecaTuieTuo XX Beka OblJIO U3BECTHO O
pOJIM XpOMOCOM B HAaclI€ZJOBaHUU, ObLI1 BBEAEH B
yInoTpebJieHuEe TEePMUH «I'€H», OBLIM BbBISBICHBI
[IOJIOBBIE XPOMOCOMBI M CIOCOOBI Iepelauu
HacnencTBeHHOM uH(opmanuu. Ho BceM »TuM
OTKPBITHSIM HE XBaTaJlO CTPYKTYPbl, U HHUKTO HE
IPOBOAWJI MEXAY HHUMH UYETKHX HPUYHUHHO-
CIIEICTBEHHBIX CBsi3ed. OTUM U 3aHsics Tomac
Mopras. On Habmogan 3a  MOKOJICHUSAMH
bpykTOBO#l npo3moduIBl M OOBEOMHMUI CBOM
BBIBOJIbI C OIBITOM IIPEAIIECTBEHHUKOB.

2. OCHOBHbIE MOJOXEHUSI XPOMOCOMHON TEOpHUU
HacJIeICTBEHHOCTH MopraHa:

1) IeHbl, OTBEYAIOUIME 32 HACJICIOBAaHHE
IIPU3HAKOB, PACIIOJIOKEHBI B XpPOMOCOMaX;

2) IeHbl PACIOJIAratoTCsl JIMHEHHO, Kaxablid
I'€H UMEET CBOE MECTO B XPOMOCOME — JIOKYC;

3) HAa0Op TEHOB B KaXIOH XpOMOCOME
YHUKAJICH;




4) pacroyio’)keHHble OJNM3KO JpYr K JApYry
TPYMIbI TEHOB HACIEIYIOTCS CLETLIICHO;

5) YHUCJIO  CLEIUIEHHBIX  TI'€HOB  PaBHO
rarmionIHOMY HabOpy XpOMOCOM U TTOCTOSTHHO JUISI
Kaxaoro Bujaa (y denoBeka 23 mapbl XpOMOCOM,
CJIeI0BaTeNbHO, 23 mapbl CIETNIEHHBIX T€HOB);

6) CIEIUJICHUE XPOMOCOM HApYIIAETCS B XOJIe
KpoccuHTOBepa (mepekpécra) — mpoiecca oOMeHa
ydacTKaMH XpoMocoM B mipodase I meiiosa;

7) 4yeM Jaibllie Jpyr OT Jpyra HaxoJIsTcCs
CIICTIJICHHBIE TPYMIIBI T€HOB B XPOMOCOME, TEM
00JIbIIIE BEPOSITHOCTH KPOCCHHTOBEPA.

3. Xumnueckuii coctaB xpomocom — 50% JAHK u
50% OGenka.

@YHKIMS XpOMOCOM — XpaHEHHE HACJIECTBEHHOU
nHpopMaIuu.

JIHK B XxpomMocomax ymakoBaHa TakKuM 00pazom,
YTO yMeIlaercs B sjApe, AUAMETp KOTOPOro
0o0biuHO He mpeBbliaer 5 MM (5-10-4 cm).
VYmakoBka JIHK mnpuoOperaeT BuI meTenbHON
CTPYKTYPHI, MTOXOXKEH Ha XPOMOCOMBI
TUTAIAMIIOBBIX HIETOK aM(PUOUii UITH TTOTUTEHHBIX
XpoMOCOM HaceKoMbIX. lleTnu noanep:xuBaroTcs ¢
MOMOIIBIO OenKoB, KOTOpBIE Y3HAIOT
orpeziesieHHbIE NOCJIEI0BATENbHOCTH
HYKJICOTHAOB U cOmmkaioT ux. CrpoeHue
XpPOMOCOMBI JIy4Ille BCEro0 BHIHO B MeTadase
MUTO34.

Xpomocoma MpeCTaBIseT cO00H MaTOYKOBHIHYIO
CTPYKTYpy U COCTOUT H3 JBYX CECTPHUHCKHUX
XpoMaTHJl, KOTOPbIE YAEPKHUBAIOTCS LIEHTPOMEPO
B o0mactd mepBUYHOM mepeTsskku. Kaxaas
XpoMaTH/ia IOCTPOEHA U3 XPOMAaTHUHOBBIX METEb.
4. Kierku KaxIoro opraHu3zMa cojepikar
ONpeNeNieHHbId  HAabOp  XpOMOCOM,  KOTOPBIA
Ha3bIBaeTCsl KapUoTUIOM. /[l Kaxkaoro Buaa
OpraHM3MOB  XapakKTepeH CBOM  KapHUOTHII.
XPpOMOCOMBI KaXKAOTO KapUOTHIIA OTIMYAIOTCS IO
dopme, — BenmuuMHE W HAOOPY TE€HETUYECKOMH
nHpopMaIuu.

Kapuorun denoseka, Hampumep, cocTaBisieT 46
XpOMOCOM, IUIOJJOBOM MYIIKH Jpo30duiabl — 8
XpOMOCOM, OJHOTO W3 KYJIBTYpHBIX BHJIOB
nmeHuIbl — 28. XpoMOCOMHBIH HAOOp CTporo
crenu(UIeH s KaXKI0T0 BUAA.

UccnenoBanus KapuoTHUIla pa3IMYHbIX
OpraHM3MOB IIOKa3ajJM, YTO B KJIETKaX MOXKET
COJIEpXKaTbCs OAWMHAPHBIA W JBOWHON HaAOOP

XPOMOCOM.
5. JIBoitHOM, wiau murutouaHbid (ot rped. diploos
— nBoitHOW m eidos — BuU), HAOOP XPOMOCOM

XapaKTEPU3yeTCsl HAJIMYMEM MapHBIX XPOMOCOM,
KOTOpBIC OJIMHAKOBHI 110 BEIWUYHHE, (GopMe H
XapaxkTepy HaCJEeACTBEHHOMN uH(pOopMaIuu.
[Tapubie XPOMOCOMBI Ha3bIBAOTCS




TOMOJIOTHYHBIMH (0T  rTped.  homois —
OJIMHAKOBBIM, mono6ubIil). Tak, Hampumep, Bce
COMAaTUYECKUE KIIETKM YeJloBeKa cojepxaTr 23
mapel  XpoMocoM, T. €. 46  XpoMocom
npelcTaBieHbl B Buie 23 map. Y napo3oduiasl 8
xpomocoM  oOpasyror 4  mapel.  [lapubie
FOMOJIOTUYHBIE ~ XPOMOCOMBI ~ BHEIIHE  OYCHb
noxoku. VX IeHTpoMepbl HaXOAATCA B OJHUX U
T€X JKE€ MecTaX, a TE€Hbl pacloJOXKEeHbl B
OJIMHAKOBOI1 MOCIEeI0BATEIbHOCTH

6. PuGonyxnennoBeie kucinorsl (PHK) - tunm
HYKJIEMHOBBIX KHCIIOT, COJAepXkarcsi BO BCeX
JKUBBIX KJIETKaxX M YYacTBYIOT B JBYX JTarax
peanuzanuu TeHETUYECKOM uHbOpMaIUu:
tpanckpurnuuu (cuateze PHK wna JHK) wu
TpaHCIIAIUU (CHHTE3¢ OSIKOB Ha pubocomax).
Monexynsl PHK, kak npaBuio, IpencTaBiIOT
co00i1 0fHOLIeTIOUeYHbIE HE3AMKHYThIE TIOJIMMEPHI,
IIOCTPOCHHBIE M3 MOHOMEPOB — HYKJIEOTHUIOB.
Yucno puOOHYKICOTHAOB B MOJEKYJIE MOXKET
OBITH OT HECKOJIBKUX JECITKOB JI0 JIECATH THICSY.
Paznuunbie knaccel PHK BbImOnHAIOT B KiIeTKax
pasHble (YHKIIMH, HO BCE OHM CHHTE3HPYIOTCS Ha
marpuiie JTHK

Crpoenue nykieotunoB PHK:

- 5-yrnepoaHslii caxapuj pu6o3a;

- OAHO M3 Aa30THCTbIX OCHOBaHUU: A(aneHun),
I'(ryanun), L(uuto3un), Y (ypouun);

- ocTaTtok (hochopHOI KUCIIOTHI.

7. C xumuueckoi Ttouku 3penuss JHK — 510
JUIMHHAs TOJUMEpHas MOJIEKyJa, cocTosllas W3
MOBTOPSIOUINXCS OJIOKOB — HYKJICOTH]IOB.
Crpoenue nykieorusioB JJHK

- 5-yrnepoHbli caxapui 1e30Kcuproo3a;

- OAHO M3 a30THCTbIX OCHOBaHUM: A(aneHuH),
I'(ryanun), L(uuto3un), T(TuMun);

- ocTatok (hochopHOI KUCITOTHI.

8. Penmymnukamms (ot sar. replicatio —
BO300HOBJICHHE) — MPOIECC CHUHTE3a JOYepHEn
MOJIEKYJIbI I€30KCUPUOOHYKICHHOBOM KUCIOTHI HA
MaTpulle poauTenbckon Moiekyibl JJHK

DOTOT CHHTE3 OCHOBaH Ha 3aMeydaTeJbHOM
criocoonoctu Mosekynsl JIHK x ynBoenuto u
JEKAT B OCHOBE Tepeladyd HacleACTBEHHBIX
CBOMCTB OT MaTE€pPUHCKON KJIETKH K JOo4YepHUM. B
X0Jle TOCHIEOYyIOIIero JAeNeHUs MaTepUHCKOM
KJIETKHA Kax/Jas JOYEepHsisl KJEeTKa IOJIydaeT IO
onnoit xonmu moiekynsl JJHK, xotopas sBisercs
uaentnuon  JIHK  ucxomHoit — mMaTepuHCKOM
KIETKA. DTOT TMpoiecc OOecreunBaeT TOYHYIO
nepegady — IeHETHYecKodW  wHpopManuu U3
nokonieHus: B mokojeHue. IIpouecc yaBoeHus
moustekysl JIHK mponcxomur B KIIETKE HE3aI0iro
nepes ee JIeTICHUEM.

9. 'eneTnueckue KoJi TPUIUIETEH, TO €CTh COCTOUT




13 AMUHOKHCIIOT, KOTOPBIE COCTOSIT U3 TPHUILIETOB,
a TPUILIETHI — 3 HYKJIEOTUA.

I'enernueckuii xox crenu@uyueH, OAWH TPHILIET
KOJUpyeT oAHy amuHokuciory. [locmorpure Ha
Tabinuiy amuHoOkucioT. Ilpu mepecedenun Bcex
TpeX HYKJIEOTHUJOB y Hac HET BBIOOpa MEXIY
aMUHOKHUCIIOTaMM, Ta0JMlla yKa3blBaeT JIMIIb Ha
OJIHY ONPEJIECICHHYI0 aMUHOKHUCIIOTY.
I'eneTnmueckuit KOJ U30BITOYEH, oJiHa
AMUHOKHCIIOTa MOXKET OBITh 3aKOJUpOBaHA OoJee
YeM OJIHUM TPUIUIETOM HYKJIEOTUAOB. 3J€eCh
BAKHO He 3amyrarbcd. OnsaTe CMOTPUM Ha
tabnuiy. HecMoTps Ha To, 4TO mepecedyeHne Tpex
HYKJICOTH/IOB JaeT 1 aMUHOKHCIOTY, Mbl BUAUM
MOBTOPHl AMHUHOKHUCIOT B Tabmume. Hampuwmep,
aMUHOKHCIIOTa (eHuanaHuH (cokpameHHo Den)
KoJaupyercs Kak TpuiuietoM YVYY, tak u YVYIIL
EcTb aMUHOKHUCIOTHL U ¢ OOJBIIMM KOJIUYECTBOM
BApUAHTOB.

HenepekprpiBaeMocTh renernyeckoro koga. Oaun
U TOT K€ HYKJICOTHJ HE MOXET BXOJWUTh B COCTaB
pa3HbIX TPHUIUIETOB. JTO HE 3HAYUT, YTO €CIHU Yy
Hac eCTh TpUIUIET YVYY, TO PSAOM C HHUM HeE
MoxkeT ObiTh Tpumuiera YLI. Dto 3Hauut, uTO
ypanmwl B 3THX TpHUIUIETaX — HE OJHA M Ta XKe
MOJIEKYJIa.

['eneTnyecknii KOJX  yHUBEpPCAJIE€H, TO €CTb,
HECMOTpPsI Ha BCE pa3au4us MEXIYy >KUBBIMHU
OpraHu3MaMH, WX TEHeTHUYecKas WHopManus
KOJUpPYETCS OAMHAKOBBIMU AMUHOKHCIIOTAMH, HO B
Pa3HBIX NIOCJIEIOBATENBHOCTIX U BApUALIUSIX.
[lonspHocTe reHermyeckoro kona. B menouke
AMUHOKMHCIIOT €CTh TPHUIUIETBI, KOTOPHIE HE HECYT
uH(pOpMaIMIO, a MPUCYTCTBYIOT M pa3leieHUS
nend. Tak Kak OHM HE HEKOAMPYIOIME, TO B
TabJIMIE Y ATUX COYETaHUU OyKB CTOUT MPOYEPK:
YAA, YAT, YTA.

Tema 1.4. OOMeH BellleCTB U NIpeBpallleHHe
JHEpPruu B KJIeTKe

1.Kakwue mporieccel BKIIFOYaeT 0OMEH BEIIecTB?
2.J1aTh XapaKTEpUCTHKY aBTOTPOdam.

3.J1aTh XapaKTEepUCTUKY reTepoTpodam.

4.JlaliTe XapaKTepUCTUKY mpoiiecca (OTOCHHTE3A.

1. O6meH BeniecTB BKIIIOYAET J[Ba MpoIiecca:

- KaTaboau3M (AMCCUMMIISLMS, SHEpreTUYeCKHUi
00OMEH) — COBOKYIHOCTb XUMHYECKHX pPEaKIHii,
HalpaBJIEHHBIX Ha paclaj CJIO0XHBIX BEIIECTB C
00pa3oBaHUEM dHEPIUU;

- anabomu3M  (acCUMWIIALIMA, IUIACTUYECKHH
00MEH) — peakiuu OMOCHHTE3a, NMPU KOTOPBIX C
3aTpaToil  SHepruum  OOpa3ylOTCs  CIIOXKHBIE
OpraHMYECKHE BEUIECTBA.

O0a mnpouecca HPOUCXOIAT OJHOBPEMEHHO U
HaxoIATCs B PAaBHOBECHH. Bemecrsa,
yyacTByIOLIMe B aHaboiu3Me M KaTrabojiau3Me,
MIOCTYNAKT U3 BHEIIHEN cpepbl. JJis HOpMaJIbHOTO




NPOTEKaHHUs MeTaboNM3Ma B JKUBOTHOW KIIETKE
HEOOXOUMBI OCNIKH, KHUPBI, YTIEBObI, KUCIOPOJ,
Boja. B pacTeHuss AOMKHBI MOCTyNaTh BOja,
KHUCIIOPOJI ¥ COJTHEUHBIH CBET.

2. ABTOTPOdBI — 3TO OpTaHU3MBI,
OCYIIECTBIISAIONINE MUTaHUE (TO €CTh MOJTyYaroIlue
SHEPrui0) 3a CYET HEOPraHUYECKUX COEIUHEHMII.
K HuMM OTHOCATCS HEKOTOpble OaKTepuu U BCe
3eJIeHble pacTeHus. B 3aBUCMMOCTH OT TOro, Kakoi
UCTOYHUK PHEPTHH UCHOIB3YEeTCs] aBTOTPO(HBIMU
OopraHMsmMamMu  JUlsl  CHUHTE€3a  OPraHMYeCcKHuX
COCIMHEHUHN, UX JeNaT Ha JBE TPYIIBL:
dororpodsr 1 XeMOTpPO(BI

3. TetepoTpodbl — 3TO OPraHU3MBI, KOTOpPHIE HE
CIIOCOOHBI CUHTE3UPOBATh MUTATEIbHBIE BEIIECTBA
U3 HEOPraHMYECKUX BEIIECTB, a MOIy4YalT HX
FOTOBBIMM U3  JpYyrux  opraiusmoB. OnHu
COCTaBIISIFOT OTPOMHYIO YacCTh KHUBBIX CYIIECTB Ha
3emJie, BKJIIOYasi pAaCTEHUSI, "KUBOTHBIX U TPUOBI.

4. @®OTOCHHTE30M  HAa3bIBAIOT  0Opa3oBaHHE
OpraHWYecKuX (M HEOPraHUYECKUX) MOJIEKYT U3
HEOPraHMYECKUX 32 CUET MCMOJIb30BAaHUS YHEPTUU
COJIHEYHOI'O CBETAa. JTOT IIPOLIECC COCTOUT U3 JIBYX
a3 — CBETOBOI U TEMHOBOIA.

B cBeroBoii (aze kBaHTBI cBeta — (OTOHBI —
B3aMMOJICHCTBYIOT C MOJIEKYJIaMU XJIOpOoduILa.
N30brTOuHass sHeprus 4YacTh  BO30YXKACHHBIX
MOJIEKyJll — mpeobOpasdyercss B TEIUIOTy  WIH
ucnyckaercs B Buae cBera. Jlpyrasg ee d4acTb
nepegaeTcss MoHaM  Bojopoga H+, Bcerna
UMEIOUIMMCST B BOJHOM pacTBOpPE BCIEACTBUE
IUCCOLMAIINNA BOJIBL. Panukanel OHO
B3aMMOJICHCTBYIOT JPYr C JIPYrOM, B pe3yjbTare
yero oOpa3yloTcsi BOJa U MOJEKYJSIPHBIH
kuciopoxa: 40H — O2 + 2H20.

B koMmekce XMMHUYECKUX peaKIuil TEMHOBOM
daze 6CO2 + 24H0 C6H1206 + 6H20

Tema 1.5. JKM3HeHHBIN MUK KJIeTKH. MUTO3.
Meiio3

1.Yto0 Takoe XU3HEHHbIIA UK KJIETKU?
2.Ha3zoBure criocoObl AeNIeHUsI KIETKH.
3.laiiTe xapakTepUCTHKY Ipoliecca MUTO3a U
nepBoii (assl nenenust.

4.Xapakrepuctuka Meradasbl JeICHUSI.
5.XapakTrepructuka aHadasbl JICTICHHUS.
6.XapakTepuctuka Tenodassl AeIeHusl.
7.XapaKkTepHUCTHKA IIpoLecca Merno3a.

8.B uem Ononoruveckas poijib Meliosa?

1. Xu3HeHHBIA IMKJ KIETKH, HIN KJICTOYHBIN
UK, — 3TO MPOMEXYTOK BpPEMEHH, B TEUCHHE
KOTOPOro KJIeTKa CYLIECTBYET Kak €JUHHuLA, T. €.
nepuo KU3HU KieTku. OH UIMTCS OT MOMEHTa
MOSIBJIEHUS KIETKM B pe3yJbTare [JEICHUs ee
MaTEepUHCKOW M J0 KOHIA JIeJICHUS €€ CaMoi,
KOTJla OHa «pachajaeTcs» Ha JIBE J0YEpPHUE.
JKM3HEHHBIN LUK KIETKM — 3TO MEPUOJ
CyLIECTBOBaHUSl  KJIETKM OT MOMEHTa €€
oOpazoBaHusi MyTEM  JIEJICHUS  MaTEPUHCKOM
KJIETKU J0 €€ cMepTu. BaxkHEeHIIIMM KOMIIOHEHTOM
SIBJIIETCS MUTOTHYCCKUN ITUKIIL.

MUTOTUYECKHI IIUKIT — TIEPUOJ BPEMEHH, KOTOPBIM
JUTUTCSI OT OJHOTO JICJICHUS JI0 IPYroro

2. CiocoObl ieIeHus KIIETOK

- AMHTO3 — TpsIMOE, TPOCTOE JEJICHHUE KIIETKH
(HETIOJTHOIICHHOE).




- Muto3 — cnoxHoe, HENpsSMOE, MOJHOLEHHOE
JIeJIeHUE KIIETKU.

- Meito3 — CIOXKHOE, HENpsMOE, PEeIyKIMOHHOE
JeJIeHne CHEIHATU3UPOBAHHBIX KIIETOK
PENPOYKTUBHBIX OPraHoB.

CniocoOblI J1eNeHus KIETOUYHBIX CTPYKTYP:

- OHJOMHUTO3 — YBEJIMYEHHE YHCIA XPOMOCOM
KpaTHOE UX Habopy.

- Ilomutennss — oOpa3oBaHME MHOTOHHTYATHIX
XpPOMOCOM 3a CYET MHOTIOKPaTHOW peIruIMKaluu
XPOMOCOM.

3. Murto3 — CcI0XHOE, HempsMoe, IMOJHOLEHHOE
JIeJICHUE KIIETKH.

[Ipodaza— XPOMOCOMBI CIMPAIU3YIOTCS,
YKOpa4MBaIOTCs, IPUOOpPETAIOT BUA HUTEH U SAPO
HallOMUHAET KIYyOOK HUTEH. SIIpBIIKO HauuHaeT
paspymartecs.  SlnepHas  0000YKa  YACTUYHO
ausupyercs. B muromiazMe  yMeHbIIaeTcs
KOJIMYECTBO CTpyKTyp HiepoxoBaToil DIIC. Pesko
yYMEHbLIaeTCs  4Mciao  moiucoM. lleHTpuonu
KJIETOYHOIO LIEHTPA pacXOAATCs K IIOJIHOCAM.
Mexny  HUMH ~ MUKPOTPYOOUKHM  00Opa3yroT
BEPETEHO JICJICHUS, YBEJIMYUBACTCS BSA3KOCTb
LUTOIUIa3Mbl, €€ Typrop M IOBEPXHOCTHOE
HaTSDKEHHE BHYTpEHHEN MeMOpaHBbI.
[Ipomeradaza— wucueszaer spepHas o00010YKa U
APBIIIKO. XPOMOCOMBI B BHJIE TOJCTBIX HHUTEH
pacroyiaratoTcsi Mo 3KBaTopy.

4. Meradaza— 3akaHymBaeTcsi 00Opa3OBaHUE
BEepeTeHa  JieleHus.  XpOMATUHOBBIE  HHUTHU
IPUKPEIIISIOTCS OJIHUM KOHLIOM K LIEHTPHUOJISIM, a
JIPYTUM K IIEHTPOMEpaM XPOMOCOM. XPOMAaTH/]IbI
HAaUMHAIOT OTTAJKUBaThCA JpPyr OT Jpyra.
XpOMOCOMBI MOJIPA3AEISIIOTCS Ha IBE XPOMATHUIbI.
OcTaroTcsi CUEIUIEHHBIMU B LIEHTpE. XPOMOCOMBI
BBICTPANBAIOTCS o 9KBaTOPY, o0pazys
MaTEPHHCKYIO 3BE31ly.

5. Amnadaza— pBEérca CBA3b IO LEHTPOMEpE,
COXPAHSIIOTCSI HUTH aXpOMAaTHUHOBOIO BEPETEHA U
pacTATMBAIOT XPOMATHUABI K LIEHTPUOJISM.
Tenodaza -—mpoumcxoaaT mpomeccsl o0OpaTHBIC
nporeccam npogassbl. XpoMOCOMBI
JNECIUPATU3YIOTCS,  YAJUHSAIOTCA,  CTaHOBSTCA
ToHKUMHU. Dopmupyercs sSApHIIIKO, 00pazyeTcs
afnepHas MeMOpaHa, pa3pyllaeTcsi BEpPETEHO
JieNIeHMs, IIPOUCXOJIUT LUTOKUHE3. 4K
MaTEpPHHCKOM KJIETKU 00pa3yroTCs JBE 10YEPHUE.
3HayeHue: COXpaHseTcs IOCTOSHCTBO 2H C
IIOKOJICHUS! B IIOKOJIEHHUS 32 CYeT TOr0 YTO
raiiouaHbli  Habop  ocTaeTcss B KIETKax,
pasHOOOpasue cpeaud HOMyJIsANUM 32 CueT
pPEeKOMOMHALMM  XpPOM,  KPOCCHUHIOBepa, H
pacrpenieneHus o KIETKaM.

6. Meiio3 — 3T0 BUJ IeJIeHUs KJIETOK, IPU KOTOPOM
IPOUCXOJUT YMEHbIIEHUE YUCIIa XPOMOCOM BJIBOE




U TEpexo] KJIETOK W3 JUIIOMIHOTO COCTOSIHHS B
rariouIHoe.

Meiio3 npencraBiseT co00il MOCIeI0BATEIbHOCTh
JIBYX JI€JICHUH.

7. Cranuu meiiosa

[lepoe  nmenenme  Meio3a  (pemyKIMOHHOE)
MPUBOUT K 00pa30BaHUIO U3 TUTUIOUIHBIX KIETOK
ramwionanbix. B mpodaszy I, kak u B MuTO3€,
MIPOUCXOAUT Crupan3anus XPOMOCOM.
OOHOBpEMEHHO  TOMOJIOTMYHBIE  XPOMOCOMBI
COIIIKAIOTCS. CBOMMH OJMHAKOBBIMU y4aCTKaMH
(xonbrOTHPYIOT), 0O0pa3ys OuBaneHTsl. Ilepen
BCTYIUICHHEM B MEHO03 KaXKJas XpOMOCOMa HMEET
YIIBOGHHBIM '€HETUYECKHUI MaTeprall U COCTOUT U3
JByX XpOMaTHj, [103TOMYy OMBajieHTa COAEPKUT 4
HUTH JHK. B npoiecce najJbHENIen

CIIMpaJIn3alun MOXET MMPOUCXOOUTH
KPOCCHHTOBEp — TIEPEKPECT  TOMOJIOTHYHBIX
XpOMOCOM, CONPOBOXIAIOLIMIACT ~ OOMEHOM

COOTBETCTBYIOIIMMHU  y4yacTKaMU  MEXKIAYy  HUX
xpomatuaamu. B Meradaze [ 3aBeprmaercs
dbopMupoBaHUEe BepeTeHa ENICHUs, HUTH KOTOPOTrO
NPUKPEIUISIOTCS K  IEHTPOMEpaM  XPOMOCOM,
00BEIMHEHHBIX B OUBAJIEHTHI TAKUM 00pa30M, UTO
OT KaXKJI0M IEHTPOMEPHI UIET TOJIBKO OJIHA HUTh K
OIHOMY U3 TIONIOCOB KIeTKku. B anadaze I
XPOMOCOMBI PACXOIATCS K MOJI0CAM KIIETKH, TIPH
3TOM Yy  Ka&XJO0ro  IOJIca  OKa3bIBACTCS
TaTuIOWIHBI HA0Op XPOMOCOM, COCTOSIIIMHA WX
nByx xpomatui. B tenodase I BocctanaBimBaercs
sfepHas 000JI0YKa, TIOCIEe Yero MaTepUHCKAs
KJIETKA JIEJIUTCS Ha JBE JOUYEpPHUE.

Bropoe nenenune meino3a HauMHAETCA cpas3y MOCIe
NEepBOTO M  CXOJHO C  MHUTO30M, OJHAKO
BCTYNAIOIIUE B HErO KJETKH HECYT TaIlIOWJIHBII
Habop xpomocoMm. [Ipodasa Il mo BpemMeHU OYCHB
KOpoTKast. 3a Hell Hactymaer Mmetadasa I, mpu
3TOM XPOMOCOMBI pacnoJiararorcs B
HKBATOPUATILHOMN MIJIOCKOCTH, obpazyercst
BepeTeHo neneHus. B anadaze I mpomcxomut
paszieneHue IEHTpOMEp, W Kaxaas XpoMarujia
CTAHOBUTCA  CaMOCTOATEJIbHOW  XPOMOCOMOM.
OtpenuBuivecss Apyr OT JApyra JIOYEpHHE
XPOMOCOMBI HAIPABIIAIOTCS K IOJIOCAM JI€JICHUSI.
B Tenodaze Il mpowcxomuT IeneHHE KICTOK, B
KOTOPOM M3 JIByX TallJIOUTHBIX KIETOK o0pa3yercs
4 no4yepHHE rarjouIHbIE KIETKH

8. buosiornueckoe 3HaueHue Meiio3a

1) ssBnsieTCSl OCHOBHBIM ATAllOM I'AMETOT€HE3A;

2) obecrmeunBaeT MmepeAadyy — I'€HETUYECKOM
uH(pOpMaIM OT OpraHW3Ma K OpTraHu3My IpH
MIOJIOBOM Pa3MHOXEHUU;

3) moyepHHE KIIETKH T€HETUYECKU HE UJICHTUYHBI
MaTEPUHCKON M MEXKIY COOOIA.




Paznen 2. CtpoeHue U GyHKIUM OPraHu3mMa

Tema 2.1. CTpoeHue opranusma

1.B yem oTiMuMe MHOTOKJIETOYHBIX OPraHU3MOB?
2.Yrto co0oif mpeacTaBusieT romeocras?

3. Ha ocHOBe uero npoucxoaut GopMUpOBaHUE
TKaHEe! ¥ OpraHoB?

1. MHOTOKJIETOYHBIE OpPTraHU3MBI COCTOST U3
OOJIBIIIOTO YHCIa KJIETOK IudQepeHIIMPOBaHHBIX
10 CTPOCHUIO U (PYHKITUSIM.

Y OOJBIIMHCTBA MHOTOKJICTOYHBIX PACTCHHHA |
JKUBOTHBIX KJIIETKH 00pa3yrOT TKAaHU M OPTaHbl.

Tkanb — 9TO COBOKYITHOCTb KIJICTOK n
MCXKKIJICTOYHOTI'O BE€IICCTBA, CXOOHBIX 1o
IMPOUCXOXKICHUIO, CTPOCHHUIO U BbIIIOJHICMBIM

GyHKIMAM. Y KMBOTHBIX BBIACISIOT HMOKPOBHYIO
TKaHb, MBIIIEYHYI0, COEJUHUTEIbHYIO, HEPBHYIO.
Opran — 310, YacTh Teja, UMEIOILAsl ONPEEIIEHHOE
CTPOCHHE, pPACIOJOKEHUE U  BBIIOJIHSIIOMIAS
ompenenenusle ¢QyHkuuu. llpumepamu opraHoB
MOTYT CIYXUTb CEPALE, MO3T, IIEYEHb U T.JI.

2. T'omeocra3 — CBOMCTBO >KMBOI'O OpraHu3Ma
COXPaHSATh OTHOCHUTEJIbHOE JTMHAMHUYECKOe
IIOCTOSIHCTBO ~BHYTpeHHeW cpensl. ['omeocras

BBIPAXAETCSI B OTHOCUTEIIBHOM TOCTOSIHCTBE
XHUMHYECKOTO COCTaBa, OCMOTUYECKOTO IaBIICHHUS,
YCTOWYMBOCTH  OCHOBHBIX  (PU3HMOJIOTHMYECKUX
¢ynkuuii. 'omeocras cniennpudeH u oOycioBieH
reHotunioMm. [log  BO3mEHCTBHEM  pa3IUYHBIX
YCIIOBHI CpeIbl COCTaB OpraHu3Ma MEHSETCH,
TOTJa BKIIOYAIOTCS MEXaHHW3MBbI, HaIlpPaBJICHHBIC
Ha BOCCTaHOBJICHHE TOMEOCTa3a

3. CxomHble TO CTpOCHHIO, (YHKUHAM U
IPOMCXOXKACHUIO KJIeTKH (HopMuUpyroT TKanu. Ilo
XapakTepy NeATeNbHOCTH (Cleluanu3alui) Bce
TKaHU TOJPA3CISIIOTCA Ha YeThIpe TPYIIIBL:
HEPBHYIO, MBIIICUHYIO, SMUTEIUAIbHYI0O U TKaHU
BHyTpeHHell cpeabl. I3 TkaHeill 00pa3oBaHbI
OpraHbl — aHATOMUYECKH O00O0COOJIEHHBIE YacTH
opraHusma. Oprassl, COBMECTHO
ofOecrieunBarOIIMe  BBIMOJIHEHHE  OJHOM WM
HECKOJBKUX (DYHKIMHA, 00BEIUHSIIOTCS B CHCTEMBI
OpraHoB (IpIXaTeNnbHYIO, KPOBEHOCHYIO,
NUIIEBAPUTENBbHYI0O U 7p.). M3 cucrem opraHos
o0pa3oBaH I1EJIOCTHBIA OPraHu3M, CIIOCOOHBIM
IPOTHBOCTOSITh HEOJIATONPUSATHBIM BO3JICHCTBHAM
BHEIIHEH Cpelbl, KOTOpble HECOBMECTUMBI C
KHU3HBIO OTACITHHOMN KJIETKU WIIN CHCTEMBI.

Tema 2.2. @opmbl pa3MHOKeHHSI OPraHU3MOB
1.JlaliTe XapaKTEPUCTUKY Pa3sMHOXKECHHS KaK
CBOICTBA OpraHu3Ma.

2.JlaliTe XapaKTepUCTUKY OECIIOIOT0 PA3MHOKCHHS
Ha TIpUMepe cropooOpa3zoBaHusl.

3.B uem npenMy1ecTBO BEreTaTUBHOTO
Pa3MHOXKEHHUS paCTECHUMA?

4.IlpuBeaute npuMepbl O€CIIOIOT0 Pa3MHOXKECHHS
KUBOTHBIX.

5.J1aiiTe 001IyI0 XapaKTEPUCTHKY MOJIOBBIM
KJIETKaM.

6. OnUIINUTE CTPOCHHE SINIIEKIIETKH.

1. Kaxxayro cekynay Ha 3emie TMOHYT AECATKU
ThICSIY OpraHu3MoB. OJHHU OT CTapoOCTH, JIpyrue
u3-3a OOJEe3HEH, TPeThbUX CHENAIT XUIIHHKH...
MeI cpbiBaeM B cajly LIBETOK, HACTYIaeM CIIy4yaiHO
Ha MypaBbsl, yOMBaeM yKyCHBLIEro Hac Komapa U
JOBUM Ha o3epe ImyKy. Kaxnaelii opraHusm
CMEpTeH, IO03TOMYy  JIt00OH  BUJA  JIOJKEH
3a00TUTBCSI O TOM, YTOOBI €r0 YHCIEHHOCTb HE
yMmeHbmanacb. CMEpPTHOCTb  OJHHUX  OcoOeit
KOMIIEHCUPYETCSI POKIEHUEM JIPYTHUX.

CriocoOHOCTB K Pa3MHOXKEHUIO SIBJISIETCS OJJHUM U3
OCHOBHBIX CBOMCTB JKUBOM MAaTEpPUH.




7. Kakue TUIIbI OIUI0OTBOPEHHUS CYILIECTBYIOT?

PasmHOXkeHUEe, T. €. BOCIpPOHM3BEIECHUE cede
NOJOOHBIX, 00ECHeunBacT HENPEepPhIBHOCTh U
IIPEEMCTBEHHOCTD KU3HMU. B rporuecce
pPa3sMHOXKEHUs IIPOUCXOIUT TOYHOE
BOCIIPOM3BEJIEHUE M TIepefadya TI'€HETUYECKOU
UHPOpPMALUKM OT POAUTENBCKOTO  IMOKOJEHHUS
CleAyIouieMy, JOYepHEMYy, 4dTO OOecIeynBaeT
CyLIECTBOBaHME BUJA Ha HIPOTSKEHUU
JUINTEIFHOTO BPEMEHH, HECMOTps Ha THOelb
OTJENBHBIX oco0eil. B ocHoBe pa3sMHOXEHUs
JEKUT CHOCOOHOCTh KJIETKHM K JEJNEHHUIo, a
nepeaaya TeHETHYECKOM UH(pOpMaLUU
o0OecrieunBaeT MaTepHaAbHYI0 IPEEMCTBEHHOCTb
ITOKOJICHHH J1r000r0 BuAa. JJisi Toro 4roObl 0cO0b
CMOrJIa BOCIPOU3BOAUTH cebe IMOAOOHBIX, T. €.
CTaTh CIIOCOOHON K pPa3MHOXKEHHUIO, OHA JIOJDKHA
BBIPAaCTU M JIOCTHYb OINpPEAENEHHON CTaauu
pa3BuTHid. He Bce oOpraHum3Mbl [JOXKUBAKOT [0
PEnpOAYKTUBHOIO MEpPUOJa U HE BCE OCTABIISIIOT
[OTOMCTBO,  I[IO3TOMY, 4YTOOBl  IMOAJEPXKAThb
CYILLECTBOBaHHUE BUJA, KAX/I0€ MIOKOJIEHHUE JIOJIKHO
IPOM3BOJUTh IOTOMKOB Oojblle, YeM OblIo
ponutenen

2. Cnopynsanust HOJpa3yMeBaeT pa3MHOXKEHHE C
NOMOUIbIO CIELUATU3UPOBAHHBIX KIIETOK - CIIOP.
Orta ¢opmMa pa3sMHOXKEHHUS paclpocTpaHeHa Y
pacTeHuii (Bomopociel, MXOB, HanoOpOTHUKOB,
XBOLIEW M IUIAyHOB), I'pUOOB U HEKOTOPBIX
OpocTeimux  (CIOPOBUKM -  MAaJISApUNHBIN
TJIa3MOIUH ).

Y  OJHOKIETOYHOW  3€JICHOM  BOAOPOCIH -
XJIAMUJIOMOHA/Ibl, ~ CHOPBl ~ UMEIOT  JKI'YTHKH,
BCJIE/ICTBUE YEro Ha3bIBAIOTCS 300CMOpaMu. Y
pacTeHuii mporecc 00pa3oBaHUs CIIOP NPOUCXOJUT
B 000COOJIEHHBIX MEIIKOBHIHBIX OOpa30BaHHAX -
cnopanrusx.  CHopsl  MOKPBITBl  3aIIUTHON
000JIOUKOM, cCayXaT g pa3MHOXKEHUS U
pacceneHusi pacTeHUui ¥ rpuboB

3. BapuaHTOB BereTaTMBHOIO pPa3MHOXKEHUS Y
pacTeHM - Macca, UM IIOCBSIIEHA OTAeJIbHas
cTaTbsi. PacreHuss pa3sMHOXAalOT C IOMOILBIO
KIIyOHEIYKOBHLI, KITyOHei, KOPHEIUIOJIOB,
KOPHEBHUIL, YCOB, OTBOJOK, YEPEHKOB, JYKOBHII,
neneHueM KycToB. IIpuBHBKa - Takxke sBIseTCS
BapHMaHTOM BET€TaTUBHOTO pa3MHOXeHMs. B
cllyyae BEreTaTMBHOIO DPAa3MHOXKEHUS JOYEpHHM
OpTraHu3M TMPEJCTABISET COOOW TEHETUYECKYIO
KOIHIO MaTEpPUHCKOIO OpraHu3Ma.

4. Y HEKOTOPBIX KUBOTHBIX JJOYEPHUE OPTaHU3MBI
MOTYT HOSIBISTbCA U3 IPYMIbI KJIETOK - IPSMO Ha
TeJle POAMTEIbCKOH ocobu. B stom cmydae
HEOOJIBIIIOM ~ Y4acTOK Tejla  OTAesercs  OT
POIMTENBCKOTO  OpraHM3Ma M pa3BUBAETCS
camocTosATeNbHO. [loukoBaHMEM pa3sMHOXKAIOTCA
MHOTME  KHUIIEYHOINOJIOCTHbIE,  Hampumep -




MIPECHOBO/IHBIN TIOJIUIT — THUJIPA.

Hekotopsie kuBbIE CylllecTBa B XOJI€ 3BOJIIOIUHU
pa3sBWIM  TIOPA3HTEIBHYIHO  CIIOCOOHOCTh K
pereHepanuy - 3aMEUICHUI0 YTPAaueHHOM 4YacTh
opraHusma.

Y  MOJOYHOW  IUTAaHApPUM  CHOCOOHOCTH K
pereHepamny pa3BUTa HACTOJIBKO, 4YTO, €CIHU
pa3eNIuTh €€ Ha HECKOJBKO YacTel, TO U3 KaKI0u
YaCTH BOCCTAHOBUTCS MOJIHOIEHHBIN OpraHu3M

5. IlonoBble KIETKH, WA TaMEThbl, HEOOXOIUMBI
JUISL TIOJIOBOTO (FE€HEPATHBHOTO) Pa3MHOXKCHUSI.
Onu OBIBAIOT JABYX BHJIOB: JKEHCKHE (SHIIECKIETKH)
U MY>KCKHUeE (CTIEepMaTO30U/IbI).

MyXCKHE€ M KEHCKUE II0JOBBIE KJIETKH HMEIOT
TalIONWIHBI, TO €CTh OJWHAPHBIA  HAOOP
xpomocoM. [lomoOHOE cTpoeHHe oOecreYrBacT
TCHOTHII opraHusma — COBOKYITHOCTb
FeHETUYECKON WH(MOpPMAIMU, 3aKOJUPOBAHHON B
reHax KJIeTKU Ui opranusma. OH oOpasyercs npu
CIMSIHUM MY)XCKHUX U JKEHCKMX ramer. B
pe3yiibTare MOJIOBUHY FeHETHUECKON MH(pOpMAIuu
OpraHu3M IIOJIy4aeT OT MaTepu, a APYrYylH 4acThb
— OT OTIIA.

6. SlimexiieTka — JKEHCKas II0JIOBas KJIETKa
IapOBUTHOM bOpMBI. Ona KpymnHee
criepMaro3ouja, u e€ pazmep gocturaer 150 Mxm.
KeHckue SMIEKIETKHA SBISIOTCA OMHUMHU U3
CcaMbIX KpPYITHBIX KJIETOK B opranusme. [Iponecc ux
00pa3oBaHus HA3BIBAETCS OBOT'CHE30M.
SliiuekyeTku KpyIHble, HEMOJABUXKHBIE, COAEpIKAT
OTPOMHBIM  3amac MUTATEIbHBIX BEIIECTB B
LUTOIIa3Me, KOTOPBIM Ha3bIBalOT >KeJATKoM. OH
colepkuT Oenkw, Kupbl, yrieBoasl, PHK,
MUHEpaJIbHBIE BellecTBa. [luTarenbHbie BellecTBa
MOHAOOATCS JJIi  pa3BUTHUA SMOPHOHA, ECIH
MPOU3OUAET  OIUIOJIOTBOPEHHE —  CIUSIHUE
MY>KCKOM U JKEHCKOU raMer.

7. MOXHO BBISIBUTH JIBE  Pa3HOBUIHOCTH
OTUIOJIOTBOPEHUS: BHEIIHEE 1 BHYTPEHHEE.
Bueminee  omiuoAOTBOpEHME  XapaKTEpPHO  JJIA
oco0eii, oonTaromux B Bojae. I'aMeTsl momagaoT B
BOJAHYIO Cpelly, HMX COEIMHEHUE IIPOUCTEKAET
CIIy4aiiHO. Y TaKuX KUBOTHBIX €CTh CIICI[UAJIbHbBIE
MPOTOKH, BBIBOJAIIME TaMeThl M3 OpraHu3Ma
HapyXy. BHeliHee oOImIog0TBOpEeHUE MPU3HACTCS
MIPUMUTHUBHBIM, a TaKXXE€ HEHAJEKHBIM CIIOCOOOM
COCIMHEHMS TaMeT.

BHyTpeHHee OIUIOJOTBOPEHUE XapakTEpPHO IS
Ha3eMHBIX 0COOEH, I7Ie OTCYTCTBYIOT YCIOBHUS JIJIs
COXpaHEHUsS U COCIUHEHUS TaMeT B BHEIIHEH
cpene. Takue >KMBOTHBIE MMEIOT HaPYKHBIE
MOJIOBBIE ~ OpraHbl  BCJIEACTBHE  IEPEHOCKHU
CIIepMaTO30MJOB B  TEJIO CaMKd, TAe H
MIPOUCTEKAET OII0IOTBOPEHUE




Tema 2.3. OHTOreHe3s pacreHuil, ’KMBOTHBIX H
Yyesl0BeKa
1.Yto Takoe «oHTOrEeHe3»?

2 Jlaiite XapaKTEePUCTUKY IMOPUOHAIBEHOTO
Hepuoa.

3.Kakue opransl U TKaHU 3aKJIaJIbIBAIOTCS HA CTalUH
HeHpynbl?

4.0xapakTepusyiTe NoCTIMOPUOHATBHBIN MEPHO.
5.I1leproel MOCTAIMOPHOHAIEHOTO PA3BUTHS

6.Yto coboii mpeacTaBisieT NpsiMoe pa3BUTHE.

7. Yem oTauvaeTcst HempsiMoe pa3BUTHE?

1. Onrorenes (MHAUBUAYAJIbHOE  PpPa3BUTHE)
BKJIIOUAET BECh MEPUOJ KU3HU OCOOH OT 3UTOTHI
no  cMmeptd.  Pasnuuaror gBa mepuopa:
SMOPUOHANIBHBIN U TOCTIMOPHOHAIBHBII

2. DMOpHOHAIBHBINA MTEPUOJ - BPEMsI, KOTJa HOBBIN
OpTraHHU3M Pa3BUBAETCS BHYTPU MATEPUHCKOTO WM
BHYTPH s1111a, CEMEHHU.

3aBepiiaercs poKIeHHEM (BBIXOJOM U3 000JI0UYEK
Ai11a, IPOPaCTaHUEM).

Y MHOTOKJIETOYHBIX OPTaHU3MOB.

OMOpHOHaNbHOE  Pa3BUTHE  HAYMHACTCS  C
IpOOIIEHUS 3UTOTHI.

1) J[pobGnenue - psAa  MOCIEAOBATEIbHBIX
MUTOTUYECKUX JEICHUN 3UTOTHI.

Haunnaercs depe3 HECKOJIBKO 4YacoB IOCIE
OIUIOIOTBOPEHUS. 3UTOTa JeauTcs HA 2 — 4 — §
— 16 — 32 u T.a. IIpu sTom oOpa3oBaBIIHECS
KIeTkd (O6rmacToMepbl) HE pacTyT, € KaKIbIM
JICJIEHUEM pa3Mep UX YMEHbIIAETCs], a KOJIUYECTBO
Bo3pacraer. Ilpomecc apobneHust 3aBepliiaercs
oOpa3oBaHueM cdepbl ¢ TMOJOCTBIO BHYTPH

(6mactynb).
2) Tactpyma -  mpouecc  oOpa3oBaHHS
JIBYXCIIOMHOTO 3apozpimia. I lpomomxaercs

MUTOTHYECKOE JIeJICHHE KIIeTOK. lIpomcxomut
BIIITYMBAHUE BHYTPEHHETO  y4acTKa  CTEHKH.
OO6pa3zyeTcst ABYXCIOMHBINA MEIIOK:

- BHYTPEHHUM CJIOM - SHTO/IEpMa;

- BHEILIHUH CJION - S3KTOJIEPMA;

- CpeIHUH CJI0M - Me3ojiepMa.

3) Hetipyna - mporiecc 3aKiajKyd OpraHoB.

3.U3 »KTOomepMBI - HAYMHAIOT Pa3BUBATHCSA
HEpBHBIC IUIACTHHBI, JaJyT Hadall0 HEPBHOM
TpyOKe — Pa30BBETCS] CIUHHOW M TOJIOBHON MO3T.
OcrasibHast dKTOAEpMa JACT HAYall0 HAPYKHOMY
CJIOI0 KOXKHOTO MTOKPOBA, OPraHOB 3pEHUS, CIyXa.

- U3 sHTOEpMEI - O0Opa3yeTcst TpyOka - Oymymiuit
KHILIEYHUK, €€ BBIPOCTHI IPEBPATATCS B KULICUHUK,
NEYCHb, IOKEITYIOUYHYIO Kelle3y, IKEIYHOK,
OpraHbl JAbIXaHUA.

- W3 me3omepmbl - OyIeT pa3BUBATHCA XOpia,
MBIIIIBI, TIOYKH, XPAIIEBOM U KOCTHBIM CKeJerT,
KPOBEHOCHBIEC COCYIbI, MOUYCTIONIOBAS CHCTEMA.

4. HaunHaetcs ¢ MOMEHTa pOXKACHHsS (BBIXOJA U3
000J10YeK KJIETKH) U MPOAOKACTCS O MOMEHTA
nproOpeTeHUs OpraHu3MOM CIIOCOOHOCTH
pa3MHOXAaTbcs. Y HEKOTOPBIX BHJOB CMEPTh
HACTYIAET cpa3y IMOcCie Pa3sMHOXKEHUS. Y IPYrux
BUJIOB CIIOCOOHOCTH Pa3MHOMKATBCS COXPAHICTCS
KaKoe-TO BpeMsi:

- TMEepHOJl TOJIOBOM 3pEIOCTH - y MHOTHX
JKUBOTHBIX COXPAHSETCSl OMpPENEICHHOE BpeMs
(maxxe nmecarku jet). [locie yrpaTel ciocoOHOCTH
K pa3MHOXXEHHMIO CMEpTh HACTylaeT depes
HEKOTOPOE BpPeMsi:




- TIepuoJ CTapeHUs - CHMXKAeTCS YPOBEHb
0OMEHHBIX MPOIECCOB, MPOUCXOIAT HEOOpATUMBIE
peakuMy B OpraHu3Me, KOTOpble NPUBOIAT K
CMEPTH.

5. B mocTaMOpHOHAIIBHOM Pa3BUTUH OpraHU3Ma
MO>KHO BBIJICJIUTH HECKOJIBKO MEPUOOB:
HopernpoayktuBHbiii. OCOOEHHO aKTUBHBIA POCT U
pa3BUTHE OPraHU3Ma, MTOJIOBOE CO3pPEBaHUE.

PenponyKTuBHBIN. QYHKIMOHUPOBAHUE
B3pOCJIOTO, c(OpPMHPOBAHHOTO OpraHmsma.
Pasmuoxenue.

[MoctpenponyktuBHelid. IlocTeneHHoe yracanue
IPOIIECCOB KU3HEACATEIIEHOCTH, CTApEHUE.

6. OpraHu3Mbl BBIXOJAT MaJICHbKUX pa3MepoB, HO
B HEM 3aJI0)KEHBI BCE OCHOBHBIE OPTaHBI, CXOACH
co B3pociibIM. Pa3BuTHE CONPOBOXKIAETCS POCTOM
U TIOJIOBBIM CO3peBaHUEM. Takue OpraHu3Mbl
MEHbILIEe HOJBEpraroTCs HeOJIaronpusATHbIM
BO3/ICHCTBUAM CpeIbl OOUTAHUS:

- MUABKH, MHOTOHOXKKH, NTAyKH, PENTUINH, ITHLIbI,
3BEpH.

7. V3 salieKneTKy BBIXOJUT JIMYMHKA, YCTPOCHHAS
npouie B3pocioil ocodbu, pacter u nutaerca. Co
BPEMEHEM  IPOMCXOJUT H3MEHEHHE OpraHoB
(meramopo3), OpraHu3M TpeBpamIacTCS  BO
B3POCITYIO 0COOb.

Henonnoe npeBpatieHue:

Aiila — JIMYMHKA — B3pociasi 0co0b

- KIIOMBI, CTPEKO3bl, TapaKaHbl, MPSIMOKPBUIbIC,
BUIH

[TonHoe npeBpanieHue:

Aiila — JIMYMHKA — KyKOJIKa — B3pociiasi 0co0b

- 0a0oukd,  IKyKH,  NEPENOHYATOKPBUIbIC,
JBYKpBLIbIE, O10XU

Tema 2.4. 3aKOHOMEPHOCTH HACJIEJOBAHUSA
1.I'eneruka kak Hayka?

2.B geMm ocobernocTu padotel [.Mennens?
3.00bsacuute 1 3akoH Menaens.

4.C kaxo# 1eJIbI0 TPOBOISAT aHATU3UPYIOIIEE
CKpellrBaHue?

5.UT0 Takoe HEMoJIHOE JOMUHUPOBAHUE?
6.00bscuuTe 2 3aKk0H Menaens.

3. Kak HacnenyroTcs npu3HaKku B 3 3aKOHE
Meunnena?

1. T'emetuka — Hayka O 3aKOHOMEPHOCTSX
HACJEJACTBEHHOCTM W  M3MEH4YuBOCTU. JlaToit
«POXKACHUS» TEHETUKU MOXXHO cuutaTh 1900 rog,
korga I'. [le ®pu3 B 'osmanauu, K. Koppenc B
I'epmanuu u 3. Yepmak B ABCTpUH HE3aBUCUMO
Ipyr  OT Jpyra  «IE€peOTKpPbUIM»  3aKOHBI
HacJIEJOBaHUsl IPU3HAKOB, YCTAaHOBJIEHHblE [
Mennenem eme B 1865 roay.

HacnenctBeHHOCTH —  CBOMCTBO  OpraHM3MOB
nepeaaBaTh CBOM MPU3HAKU OT OJHOTO MOKOJICHHS
K IPYyroMy.

N3MeHYnBOCT —  CBOWCTBO  OPraHuU3MOB
puoOpeTaTh HOBBIE 110 CPABHEHHIO C POAUTEIISIMHU
MIPU3HAKU. B LHIMPOKOM CMBICIIE noa
W3MEHYMBOCTHIO TOHUMAIOT Pa3JIUuUs  MEXKIY
0CO0sIMH OJTHOTO BUJIA.

2. MeHnens cieaoBall HEKOTOPHIM MPUHIUIIAM B
CBOMX MHCCIIEJOBAHUSX, KOTOpPBIE TIPHUBEIH €0
paboTHI K ycnexy:

1. Hcnonb3oBan ruOpHUI0IOTUYECKUNA METO




TCHCTUKH, TIIoABECprad CKPCHIMBAHUIO PACTCHUA
ropoxa € 4YCTKO pPa3IMYarOlMUMUCA IIPpU3HAKAMMU:

JKEIITBIA - 3€JCHBIM IIBET CEMSH, TJIajgkKas -
MOpIIMHHUCTas PopMa ceMsH

2. YuutblBaJI NpHU CKPEUIMBAHUM HE BCHO
COBOKYIHOCTb MPU3HAKOB, a OTJICIBHBIC

aJIbTEPHATUBHBIC TPU3HAKU (KEITBHIA - 3€JIEHBIN
IIBET CEMsIH)

3. Ben konnuecTBeHHBIH yYE€T MOTOMKOB B
psAy TIOKOJICHUH, aHaTU3UpOBAl  IOTOMCTBO
KaXJ10i ocoon

4. [Ipyn pa3MHOXXEHHUU HCHOIB30BAT YHCTHIE
JUHUY - TPYNIIBI PACTCHUH, KOTOPbIE TEHETHUYECKHU
OTHOPOAHBI (FOMO3UTOTHI AA, aa) U HOTOMKH
KOTOPBIX HE UMEIOT pa3HOOOpa3us 10 U3y4aeMOMy
MPU3HAKY.

3. I'Mennpens ycranoBun [ 3akoH: 3akoH
eanHooOpa3us | MOKOoNeHHs U JOMUHHUPOBAHUS
OJIHOTO MPU3HAKA HAJ[ IPYTHUM.

10T 3aKOH OCHOBaH Ha BapHaHTe
B3aUMOJICHCTBUSL MEXAYy TE€HaMH - TOJHOM
nomuHupoBanud. [Ipu Takom BapuaHTe OJUH I'eH -
JIOMHUHAHTHBIH, TTOJTHOCTBIO MOJIABIISIET IPYroil reH
- peueccuBHbIi. B skcnepuMeHTe, KOTOPBIA MBI
TOJIBKO YTO W3y4yWiau, MeHaenp CKpenmBail
YUCTBIE JIMHUM TOpoxa C XKenTeiMu (AA) u
3eJIeHBIMU  (aa) CEeMEHaMM, B pe3ylbTaTre BcCe
MOTOMCTBO HMEJO JKENThli LBET ceMmsH (Aa) -
OBLIO €IMHOO0OPA3HO.

4. AHanu3upylolee CKpelluBaHue - CKpelIuBaHue
ruOpugHol ocoOu (y KOTOpOil HE H3BECTEH
TEHOTUII) C TOMO3UTOTOM 1O PELEeCCUBHOMY
MPU3HAKY.

AHanu3upysi TOJYy4EeHHOE TOTOMCTBO, MOKHO
c/enaTth BBIBOA O TEHOTHIIE TUOPUAHON OCOOM.
Ecnu reHotun usyyaemoil 0cOOM COAEPKHUT J1Ba
JOMUHAHTHBIX TeHa (AA) - TO B MOTOMCTBE HE
MO>KET MPOSBUTHCSA PEIECCUBHOIO MPU3HAKA, TaK
KaK BCE TOTOMCTBO OyAeT eauHooOpazHo (Aa).
Ecnu usydaemas 0coOb COJEPKUT pPELlEeCCUBHBIM
red (Aa), TO TMOJOBMHA TOTOMCTBA OYyJET €ro
uMeTh (aa). B pesynbTare CTaHOBHUTCS H3BECTECH
TEHOTUII THOPUIHOM 0CO0H.

5. IlToMuMO MOTHOTO JOMUHUPOBAHUS, CYIIECTBYET
HEIOJIHOE JIOMUHUPOBAaHUE, KOTOPOE XapaKTEPHO
JUIST HEKOTOpPBIX T'eHOB. M3BECTHBIM MHpPHUMEPOM
HEIOJIHOTO JIOMUHUPOBaHUS SBJISICTCSI
HACJIEIOBAaHUE OKPACKU JICTIECTKOB Yy PACTEHHUS
HOYHas KpacaBuua. B 3TOM ciyyae reHbl He
MOJIHOCTBIO MOJIABIISIOT JIPYT APYyTra - MPOSBISETCS
npoMmexxyTounbli  mpusHak. [loromctBo  Fl
MOJyYUJIOCh €IMHOOOPa3HBIM (BO3MOXKEH TOJBKO
OIIMH BapuaHT - Aa), HO (CHOTUIUYECKH Y
TeTepO3UTOThl MPHU3HAK OYAET MPOSBIATHCA Kak
MIPOMEKYTOUHOE cocTosinue (AA - KpacHbId, aa -




Oenblif, Aa - pO30BbIN).

6. Bropoii 3akon MeHnzens - 3aK0H paciiernaeHus
"IIpy CKpemMBAaHUU TETEPO3UTOTHBIX THUOPUIIOB
(Aa) meporo mokonenus F1 Bo BTOpoM
nokosieHuu F2 HaOmromaercss pacleIuIeHHE o
JAHHOMY TMpU3HAKYy: 1o reHotuny 1 : 2 : 1, mo
denoTumy

31"

7. II 3axkon Mennens: "llpu ckpemmBanuu
0co0eil, OTIMYAIOIINXCS APYT OT ApyTa Mo IABYM (U
OoJiee) mapaMm ajgbTEPHATUBHBIX MPU3HAKOB, T€HBI
U COOTBETCTBYIOIIME MM TMPU3HAKH HACIEIYIOTCS
HE3aBHCHUMO JPYT OT Apyra, KOMOMHHUPYSICH APYT C
JPYrOM BO BCEX BO3MOKHBIX COUETAHUSIX.
KoMOuHammu reHoB oTpakaroTcss B 00pa3oBaHUU
rameT. B cOOTBETCTBHM C MPaBUIIOM, U3JI0KEHHBIM
BhIlIe, aurereposurora AaBb obOpasyer 4 tuma
ramer: AB, ab, Ab, aB - Tompko ecium TeHBI
HaXOJIATCS B Pa3HBIX XPOMOCOMAX.

Kaxnas oco6r AaBb o6pasyer 4 Tuma ramer,
BO3MOXKHBIX  THOPUJIOB  BTOPOTO  ITOKOJICHHS
nonyyaercss 16. Ilpu Takom oOunuu ramer u
OOJIBIIIOM ~ KOJHMYECTBE IOTOMKOB, pa3yMHeEe
ucnonp3oBath pemierky llennera. B pesymnbrare
CKpEILIMBAHMS TUTE€TEPO3UTOT cpear 16 MOTOMKOB
nosryyaercs 4 BO3MOXKHbBIX (peHoTuna:

Kenteie rnaakue - 9

JKentbie MOPITMHUCTBIE - 3

3eneHsble riaakue - 3

3elieHble MOPIIUHUCTHIE - 1

Pacmerienne mo ¢eHoTHIy Cpemud THOPUIOB
BTOPOTO MOKOJIEHUs cocTaBigeT: 9:3:3:1.

Tema 2.5. CueniieHHOe HacJleJ0BaHUe PU3HAKOB
1.B yeM 0COOEHHOCTB CLIETIIIEHHOTO HACJIe0BAHUS
MIPU3HAKOB?

2.Kaxkoit oneiT ipoBen T. Mopran jis
JI0Ka3aTeJIbCTBA CLEIUIEHHOTO HacleA0BaHus?
3.Chopmynupyiite 3akon T.Moprana.

4.0t 4ero 3aBUCUT KPOCCUHTOBEP B XpOMOCOMax?
5.Kak HaciieyroTcs reHbl, paclooKeHHbIE B
II0JIOBBIX XpOMOCOMaXx?

6.ITpuBeauTe NpUMepsl CLEIJIEHHOIO HACIEI0BAHUS
MIPU3HAKOB.

1. CoBmecTHOE HacienoBaHue reHoB T. Mopran
NpEeATIoKUI Ha3BaTh CHEIUICHHBIM. UHWCIO Tpymm
CLIEIUIEHHUs] COOTBETCTBYET TaINIONIHOMY Habopy

XpOMOCOM.
Crioco®6  HaciemoBaHUS — CLEIUIEHHBIX  T'€HOB
OTIINYAeTCs oT HACJICTOBAHUS T€HOB,
HaxXoJsIIMXCS B pasHbIX Xxpomocomax. Ilpu
HE3aBUCHMOM KOMOMHHPOBAHUH TUTUOPUT
oOpa3dyer ueTblpe TUIA TaMe€T B PaBHBIX
KOJIMYeCTBaX, a  JuUruOpua ¢ TeHaMH,
JIOKQJIN30BaHHBIMU B OJHOM Iape XpOMOCOM, —
TOJILKO JBa THUIIA TaMeT, TOXE B PaBHBIX
KOJIMYECTBAX.

2. Jlns mpoBEpKH  ATOrO  MPEANOJNIOKCHHUS
aMepuKaHCKui TeHeTuk T. Mopran BbeIOpan y
npozoduiabl  mMapy TEeHOB, KOHTPOJIUPYIOLIUX
OKpacky Teia (cepoe — 4epHoe) u GopMy Kpblia
(TMHHBIE — 3a4aTOYHBIE), KOTOpBIE
pacmojio’)keHbl B OJHOM Mape TIOMOJIOTMYHBIX

XPOMOCOM. Cepoe TCJIO MW AJIHMHHBIC KpPbLIbs
ABJIAIOTCA JOMHMHAHTHBIMU  IIPU3HAKAMMH. HpI/I
CKpCIIMBAHHUHN TOMO3UT'OTHOM MyXHu C CCpbIM
TCJIOM M JJMHHBIMH KpPbUIbSAMHU U TOMO3HUT'OTHOM




MYXH C YEPHBIM TEJIOM M 3a4aTOYHBIMU KPbUIb SIMU
BO BTOPOM IIOKOJICHUU JEUCTBUTEIBHO ObUIH
MIOJIy4€Hbl B OCHOBHOM POJUTEIBCKUE (DEHOTHUIIBI
B COOTHOIIEHUH, ONMU3KOM K 3:1, 0JJHAKO UMENOCh
¥ HE3HAYUTEIHHOE KOJIUYECTBO 0COOEH C HOBBIMHU
KOMOMHALMSIMH 3TUX TpHU3HAKoB. J[aHHBIE ocoOu
Ha3bIBAIOTCS PEKOMOMHAHTHBIMHU.

3. 3akon T. Moprana MOXHO CcPOPMYITUPOBATH
CIIETYFOIIIMM 00pa3oMm:

- TeHbl, HAXOHAAIIUECS B OIHOW XPOMOCOME,
0o0pa3zyloT  Trpymmy  CHEIUICHHS M 4acTo
HACJIEYIOTCSI COBMECTHO, TPU OSTOM YacTOTa
COBMECTHOIO  HACJEIOBaHUS  3aBUCUT  OT
paccTosiHUSL MeXAy TeHamHu (4eM OJnxKe, TeM
qarmie).

4. PaccTosiHMe MEXIy reHaMH, pacroii0KeHHBIMU
B OJHOW XpOMOCOME, ONPEAEINAETCS MO0 MPOLEHTY
KPOCCUHIOBEpa  MEXJAy HHMH U MPSMO
IPONOPLUUOHAIBHO €MYy. 3a €IMHUILy PacCTOSHUS
npussat 1 % xpoccunrosepa (1 mopranuna wnm 1
caHTUMOpranuja). Uem pasnplie T€Hbl HaXOASTCS
Ipyr OT Jpyra B XpOMOCOME, T€M Yalle MEXIY
HUMU  OyJIeT  NpPOMCXOAUTh  KPOCCHUHIOBEP.
MakcuManbHOE  PacCTOSHUE MEXKIy TI'eHaMH,
pPaclojIO)KEHHBIMU B OJIHOM XpPOMOCOME, MOYKET
OBITH paBHO 49 CAaHTUMOPTaHHIAM.

5. Tak xak X-XxpoMocoma MPHUCYTCTBYET y 000HX
MOJIOB, TO B HEHl pacmoyiaratoTcsi TeHbl, KU3HEHHO
BaXkHbIE /17151 000ux 110J10B. [ToTeps X-xpoMocoMmbl
OPUBOJUT K TUOETHM 3UTOTHL  Y-XpOMOCOMa
BCTpeyaeTcsi y oco0edl TOJbKO OJHOro Mmoja H
HECET OYeHb OrPAaHMYCHHOE YHUCIO TE€HOB,
XapaKTEepHBIX TOJIBKO JJIi COOTBETCTBYIOLIETO
nona. E€ Hanuume WIM OTCYTCTBHE MOXKET
MPUBECTH JIMIIb K WM3MEHEHUIO B Pa3BUTHHU
[JIaBHBIM 00Pa30M MOJIOBBIX MPU3HAKOB.
[Ipu3Hakyu, TEeHBI KOTOPBIX pACHOJOKEHbI B
noyioBoii mape, ob0a mona HacueayroTr mno X-
XpoMocoMe. Y TOMOTaMeTHBIX 0co0eil mapHbie X-
XPOMOCOMBI MOTYT HECTH KaK JOMHHAHTHBIC, TaK
U peneccuBHble  npuszHaku.  OpHako y
reTreporaMeTHbIX ocobeil X-xpoMocoMa HemapHas,
M OHA HECET TOJIbKO OJWH H3 reHoB. [loaromy
JMaHHbIE TPHU3HAKU MPOSIBIAIOTCS TO-Pa3sHOMY Y
pa3HbIXx nosioB. HacnenoBaHue Npu3HAKOB, I'€HbI
KOTOPBIX PACMOJIOKEHBI B MOJOBBIX XPOMOCOMAX,
CLICTUIEHO C I10JIOM.

6. PaccmoTpum  cuemieHHOE € TOJIOM
HacJIeJJOBaHUE Ha MpuUMepax. Y JOMAIIHUX KOLIEK
TeH OKpPACKH LIEPCTU HAXOIUTCS B X-XpPOMOCOME.
UépHast oOKpacka OIpeaensercss JIOMHUHAHTHBIM
reHoM B, a peikas — peneccuBHbIM reHoM b. [Tpu
reHotunie BB pasBuBaercs ocoOb ¢ 4€pHOii
OKpacKoOW IIepCTH, a TMpu TIeHOTUIe bb
NPOSIBIISICTCSL PbIkasi okpacka. Y rerepo3uror Bb




MMEET MECTO HEIOJIHOE JIOMUHHMpPOBAaHHE U
pa3BUBaeTCs yepenaxoBas (nsTHHCTAS,
TPEXIIBETHAS) OKpacka. PaccmoTrpum
HACJIEI0BAHUE OKPACKH IIEPCTU Y Pa3HbIX MOJIOB.
7. Y 4yenoBeka psii NPU3HAKOB TAKKE CLEIUIEH C
nosoM. K HuUM  OTHOCATCsA,  Hampumep,
HAaCJIE0BAHUE PELECCUBHOIO I'€Ha JAIBTOHU3Ma
— aHOMaJMM LBETHOTO 3pPEHHUs, CBA3AHHOU C
HECIIOCOOHOCTBIO pa3jinyaTh KPAacHBbIA U 3€JIEHBIN
[[BETa, pELECCUBHOTO TeHa TeMOpWINH —
HECBEPTBIBAEMOCTH KPOBU.

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHBOCTH
1.Yro coboii mpencrasisier MOIUPUKAITHOHHAS
H3MEHYUBOCTE?

2.B pe3ynbTare 4ero BOSHHUKAET KOMOWHATHBHAS
H3MEHYUBOCTE?

3. C yeMm cBsi3aHbl MyTaLlUK?

4.C yem cBs3aHbl T€HHBIE MYTaLU?

5. C ueM cBsI3aHBl XpPOMOCOMHBIE MyTal[uu?

6. C yem cBsi3aHbl TEHOMHBIE MyTallUU?

7. B 4Yem CyThb 3aKOHa TOMOJIOTMYHBIX PSI0B
Basunosa?

1. MoaudukanmoHHass W3MEHYUBOCTH - 3TO
WU3MEHEHUs MIPU3HAKOB opraHusma (ero
(deHoTHIIa), BBI3BAHHBIC HW3MEHCHHUSIMH YCIOBUU
cpenpl  OOMTaHMST W HE  CBSI3aHHBIE  C
W3MEHE HUSIMHU T'€HOTHIIA.

Monudukamuu - 3TO peakuud Ha H3MEHEHHE
WHTEHCHUBHOCTH JEHCTBUS OTpeIeTICHHBIX
YCIIOBUHM Cpelibl OOUTaHMs, OJUHAKOBBIC ISl BCEX
TEHOTUITUYECKH OJTHOPOJIHBIX OPTaHU3MOB.

Hns MOIU(PUKAITHOHHOM M3MEHYUBOCTH
XapakTEepeH TPYNIOBONM XapakTep, OHAa 4acTo (HO
HE BCETr/a) CIY>KUT MPUCIIOCOOTICHUEM K YCIOBUIM
BHEIIIHEH  Cpelpl. N3BecTHBIM  mpuMepoOM
MOIU(UKAIIMOHHON  U3MEHYMBOCTU  SIBIISIETCA
U3MCHCHHE OKpPaCKH MICPCTH Y 3aiila-Oensika B
3aBUCHMOCTH OT CE€30Ha roja.

Takoe wH3MEHEHHME OKpacku JAelaeT ux Oosee
MPUCIIOCOOTICHHBIMY, TOBBIIIAET BBIKUBAEMOCTD:
3as1] CJIMBACTCA C BHEUIHEH CPEelNOd M CTAHOBUTCS
HE3aMETEH JJIs1 XUIIHUKOB.

2. KoMOuHathBHas W3MEHYMBOCTh BO3HUKACT B
pe3ynbTaTe TMOSBIEHUS Y IIOTOMKOB HOBBIX
COYETAHUM T€HOB (xoMOMHALIUTA). Otu
KOMOMHAIIUM BO3HUKAIOT BO BpeMsi Meio3a B
pe3yibpTaTe XOpOIIO BaM 3HAKOMOTO (51 HaJeIOCh!)
KPOCCUHIOBepa - OOMEHa y4YacTKaMU MEXIy
TOMOJIOTUYHBIMU XPOMOCOMAaMH.

3amoMHUTE, YTO B OCHOBE KOMOWHATHBHOM
W3MEHYMBOCTH  JIGKUT TPU  KPACYTroJbHBIX
MOMEHTA!

- CnyuaiiHas KOMOMHAIMs TEHOB B  XOJIE
KPOCCUHIOBEpA.

- HesaBucumoe pacxoxaeHne XpoMOCOM B
Menose.

- CrnyuaitHas BCTpeYa rameT npu
OILIOAOTBOPEHUU

3. MpyrauuonHas W3MEHYHMBOCTh CBSi3aHA C
BO3HUKHOBEHHWEM  MyTanuil. Myrtamuu  (Jat.
mutatio - U3MEHEHHUE) - BHE3AITHbIC, BOSHUKAIOIIIC
CIIOHTAaHHO  WJIM  BbI3BaHHbIE  MyTareHamu
HacJeayeMble M3MEHEHUS TE€HETUYECKOTO
MaTrepuana, IpUBOASIINE K U3MEHEHUIO TeX WU
MHBIX NIPU3HAKOB OpraHU3Ma.




g Toro, 4ytoObl MHOHATH CYTh MYTAal[MOHHOM
W3MEHYMBOCTH, JaBalTe NaJUM XapAKTEPUCTUKY
MYTalUsAM:

l.Myrauuu - pe3kue CHOHTaHHbIE WM3MEHEHHUS
reHOTUIa

2.Croiikue, nmnepefaroTcsa  MOTOMKaMm  4epe3
II0JIOBBIE KJIETKU (TaMeThl)

3.Henanpasnensusle. BoabmIMHCTBO MyTanuil -
BpE/HbIE (YaCTh U3 HUX JIETAIbHBIE), JUIIb OYEHb
HeOoIbIIast 4acTh HOCHUT MOJIE3HBIN
PUCHIOCOOUTENFHBIA XapaKTep, MyTAaIlMH TaKkkKe
MOTYT OBbITh 0€3pa3ITUYHBIMU (HEUTPATbHBIMHU) JUIS
opraHusma

4. Hocat uHAMBUAYAJIbHBIN XapakTep

4. I'ennble (TouyeuHble). VI3MeHEHUs] MpU TE€HHBIX
MyTalUsAX MPOUCXOAAT B IOCIEI0BATEIbHOCTH
HykneotunoB Monekynsl JJHK. Moxer cimydarbcs
Takoe, YTO OJWH WM HECKOJbKO HYKIIEOTHUIOB
Beimagator u3 JHK (menmeuwms), BcTaBisitoTcst
HOBBIE HYKJICOTH[bI, YABAaWBAKOTCS HMEIOIIHECS
HYKJIEOTH/IbI (IyTIJIUKALKs).

Wsmenenusa JIHK BenyT k Tomy, 4TO B pe3ynbTaTe
Ha pubocomMax CHHTE3UpyeTcs O€JOK C WHOM
aMUHOKHCIIOTHOM  mociieqoBaTenbHOCThO0. K
npumepy: usHayanbHo Ttpuiuier JHK "TAILL"
KOJMpOBaJl aMUHOKUCIIOTY "Mert", nykineotun "T"
BbIlAJl U3 TPUIUIETa [POU30LUIA  BCTaBKa
Hykineoruaa 'IM. B pesynbrare = BMecTO
aMUHOKHUCIIOTHl "MeT" Tenepp CHHTE3UpYyETCA
aMUHOKHcII0Ta Bas.

HoBble aMMHOKHUCIOTBHI MOTYT IIOMEHSTH CBOMCTBA
Oenka, Tak 4TO MPHU3HAK, 32 KOTOPHIN OH OTBEYAET,
Oymer MeHSAThCS. TONBKO dYTO BBl y3HAIUM 00
YHHUBEPCAJIbHOU CXeMe - W3MEeHeHHH (DeHOTHNa B
pe3yJibTaTe U3MEHEHHI T€HOTUIA.

5. XpomocomHble. B pe3ynprare XpOMOCOMHBIX
MyTallUd TPOUCXOAAT CTPYKTYpHbIE H3MEHEHMS
XpoOMOCOM (He cleAyeT MyTaTh ¢ KPOCCUHTOBEPOM,
KOTOpBIM IPOUCXOAUT B HOPME U NOJpa3yMeBaeT
oOMEH ydJacTKaMH MEXJIy T'OMOJIOTHYHBIMH
xpomocomamu). llociencTtBus ~ XpOMOCOMHBIX
MyTalMi 4acTO OKa3bIBAKOTCS JICTAIbHBI.

B pesyapratre = Takux = MyTauMd =~ MOXKET
OPOUCXOOUTh  yTpaTa  (dememusi) — ydacTka
XpOMOCOMBI, ~ €ro  yJIBOEHUE  (IyIJIMKanus),
noBopoT Ha 180° (uWHBepcHsi), MEPEHOC y4yacTKa
OJIHOM XpOMOCOMBI Ha JpPYyrylo (TpaHCIOKaIus),
[IEPEHOC Y4YacTKa BHYTPU OJHON XPOMOCOMBI
(TpaHCO3ULIUS).

6.'enomuble MyTanuu. JlaHHBIA THUD MyTaUUl
IPOSIBISETCS B HW3MEHEHUU 4YHUCJIA XPOMOCOM.
Brigensror:

ABTONOJUIUIONAMIO - KpaTHOE yBEJIMYEHHUE Yncia
HAaOOPOB XPOMOCOM

B  pesynprare TakMx MyTalMd  KOJUYECTBO




XPOMOCOM YBEIIMYMBACTCSI B KPATHOE KOJIUYECTBO
pa3 (2,34 u T1.4.). B pesynpraTe mnomydarorcs
OpPTaHU3MBl TPUIUIOMIBI, TETPAIUIOWABI W T.H.
WNHorna takue MyTaluu BhI3BIBAIOT UCKYCCTBEHHO,
K IIpUMEpY, B CEIEKIUU pacTeHuil. M3BecTHO, 4TO
y MOJUILIONI0B O60siee KPYIHbIE U COYHbBIE TUIOBI.

7. 3akoHa TOMOJIOTHYECKHUX pAIIoB
HAcCJIeICTBEHHOW M3MEHYNBOCTH, BBITJISIIAT TaK:

«TEHETHYECKH  ONM3KHe  POJIbl W BHUIBI
XapaKTepHU3yeTCs CXOJTHBIMH paraMu
HacJICJCTBEHHOM U3MEHUYMBOCTH C TaKoH

IPaBUIBHOCTBIO, UTO, 3Has psia GopM B mpezaenax
OJIHOTO BHUJA, MOXHO MPEABUAETb HAXOXKICHHE
napajjieNibHbIX (QOpM Yy JPYIMX PpOJCTBEHHBIX
BUJIOB U POJIOBY.

Ot0 siBNeHne BaBuioB 00bsICHII TaK.

Y  DPOACTBEHHBIX OPraHU3MOB H3MEHYUBOCTb
IPU3HAKOB MJIET B OJHOM HAalpaBlE€HUHU, T. €
napajIesIbHO.

Takyro napaiienbHy0 U3MEHUYHMBOCTH MMEIOT HE
TOJIBKO BUJIbl OJTHOTO M TOTO K€ POJa, HO U BUJIbI
OJMU3KHUX 10 MPOMCXOXKIEHUIO pojoB. Hampumep,
NIIEHULIbI, SYMEHS, PAKH, OBCA, U Jp. 3J1aKOB.
BaBuinoB ycTaHoBuII, 4TO 11010OHBIN Mapasuienu3M
(rOMOJIOTMYHOCTh) M3MEHYMBOCTU IPUCYL] HE
TOJIbKO PAaCTEHUSIM, HO U BCEMY JKUBOMY MHPY.

Pa3znen 3. Teopus 3BoIIOIIMHA

Tema 3.1. UcTopus 3BOTIOIIHOHHOIO YYEeHHS.
Muxpo3Boaouus

1.Bxuag Kapina JIunHest B pa3BUTHE BOJIIOLMOHHBIX
B3TJISI0B.

2.Kt0 co3nan nepBoe 11eI0CTHOE IBOIIOLMOHHOE
yuenue?

3.Yuenue /lapBuHa 0 NPOUCXOXKIEHUH BUIOB.
4.Yro sBnsiercs (hakTopamMH SBOJIIOLUN?

5./laliTe XapakTepUCTUKY BUJA.

6. JlaiiTe XapakTepUCTUKY HOIMYJIALNH.
7.EctecTBeHHBII 0TOOp, Kak (GakTOp IBOJIOLUH.
8. Uto Takoe Bup000Opa3zoBaHue?

9. O0BsicHUTE MpoLIECCHl T'eorpaguuecKoro
BU000pa30BaHUsL.

10. O6BSICHUTE MPOIECCHI SKOJIOTHUECKOTO
BU000pa30BaHUsL.

1. Kapn JlunHeil Bepwsl B COTBOPEHUE MPUPOIbI
0OoroM M TIOCTOSHCTBO BHUJOB, HO JOIyCKall
BO3MOKHOCTh BO3HMKHOBEHHS HOBBIX BHUJOB
nyTEM CKpEIIMBAHMSI UM T1OJ BIUSHUEM YCJIOBHM
cpenbl. B knure «Cucrema npupoas» K. JIunneit
000CHOBaJI BHUJI KaK YHHMBEPCAIbHYIO EAUHUILY U
OCHOBHYIO (OpMy  CyIIECTBOBAaHUSl  KHUBOTO;
KaKJIOMY BHJly KUBOTHBIX U PACTEHUU IPUCBOMUII
NBOITHOE 0003HAYEHHE, TNie CYIIECTBUTEIBHOE —

Ha3BaHUE pona, pujarateiabHoe —
HauMeHoBaHMe Bujaa (Hampumep, YenoBek
pa3yMHBIN)’, ONUCAT OrPOMHOE  KOJMYECTBO

pacTeHUil W >KMBOTHBIX; pa3paboTall OCHOBHBIE
MNPUHIUIIBEI CUCTCMATHUKN paCTeHI/Iﬁ 1 JKUBOTHBIX U
CO3/1aJl UX MEePBYIO KJIaCCU(DUKALIUIO.

2. Kan baruct Jlamapk coznan rnepBoe 1eJI0CTHOE
IBOJIIOIIMOHHOE yueHue. B pabore «Duiocodus
3oo0iorum»  (1809) oOH  BBIOENHJI  OCHOBHOE
HAlpaBlIEHUE SBOJNIOIMOHHOTO Mpolecca —
IIOCTEIIEHHOE  YCIIO)KHEHME  OpraHu3aluu  OT
HU3MUX (GopM K BbIcIIMM. Takke OH pa3BUBAI
TUTIOTE3y O  E€CTECTBEHHOM  IMPOUCXOXKIACHUHU
YeloBeKa OT  00Ee3bsHOMOJOOHBIX  MPEIKOB,
nepeme X K Ha3eMHOMY o00pa3y KHU3HH.
Jlamapk cuuTan JABWXKYIIEH CHUJIOW SBOJIOIHUH
CTPEMJICHHE OPraHu3MOB K COBEPIIEHCTBY |




yTBEp)KJaJl HacleJoBaHHE OJaronpruoOpeTéHHBIX
npu3HakoB. To ecTh OpraHbl, HEOOXOIUMBIE B
HOBBIX YCJIOBUSX, B pE3yJIbTaTe YINPAKHCHUS
pa3BuBalOTCs (mes y >kupada), a HEHYKHbIE
OpTaHbI BCJIC/ICTBHC HEYIPAKHCHHUS
atpodupytoresa (riaza y kpora). Oanako Jlamapk
HE CMOT BCKPBITh MEXaHU3MBI JBOJIIOIHOHHOTO
npouecca. Ero rumorea o HacleIOBaHHUU
IpUOOPETEHHBIX IIPU3HAKOB OKa3aJlach
HECOCTOSITENIbHOM, a YTBEPXKIEHUE O BHYTPEHHEM
CTPEMJICHUH OPTaHW3MOB K YCOBEPIIICHCTBOBAHUIO
— HEHAyYHBIM.

3. Cou 3BoMOLMOHHBIE ujien Y. JlapBUH U310k
B page pabot: «l[IpoucxoxxaeHue BHAOB MyTEM
€CTECTBEHHOTO 0TOOpay, «/3MeHeHHe NOMaNTHUX
JKUBOTHBIX M  KYJIBTYPHBIX PAacTeHUH  MOA
BIUSHUEM OJIOMalIHuBaHus», «[IponcxoxiacHue
YelloBeKa U MOJIOBOM MoA00p» U Ap.

VYuenue JlapBuHa CBOAMUTCS K CIEAYIOLIEMY:

- Kaxaasg ocoO0b TOTO WJIM MHOTO BHAA 00lajaer
MHAUBUAYAIbHOCTHIO (M3MEHYMBOCTD);

- 4epThl UHAUBUIYaIbHOCTH (XOTS M HE BCE) MOTYT
nepeaaBaTbes o HACIIE/ICTBY
(HaACJIEICTBEHHOCTBH);

- oco0u TPOM3BOIAT OoOJbIIEe KOJMYECTBO
MOTOMKOB, YeM JIO’)KUBAET 10 TIOJIOBOW 3PENOCTH U
Havaja pa3MHOXKCEHHUSA, TO €CTh B MPHUPOIC
CyIIECTBYeT O0phr0a 3a CyIIeCTBOBAHUE;

- TpeuMyIIecTBO B OoprOe 3a CyIIecTBOBaHHE
octaércsi 3a Hauboree MPUCIOCOOIIEHHBIMU
0COOsSIMHM, KOTOpPBIE HMEIOT OOJIbIIE IIIAHCOB
OCTaBUTH MOCJe ceOs MOTOMCTBO (€CTECTBEHHBIM
otbop),

- B pe3yJibTaTe €CTECTBEHHOI0 0TOOpa MPOUCXOAUT
MOCTEIIEHHOE YCIIO)KHEHUE YPOBHEH OpraHU3aIlid
YKU3HU ¥ BOSHUKHOBEHHE BUJIOB.

4. ®aktopsl 3BoMtoMHK 110 Y. JlapBuHy — 3T0:!

- HaCJIe/ICTBEHHOCTD;

- I3MEHYUBOCTH;

- Oopb0a 3a CyIIeCTBOBAHUE;

- €CTECTBEHHBIN 0TOOD.

HacnencrBeHHOCTh — CIIOCOOHOCTH OpPraHU3MOB
nepesaBaTh U3 IIOKOJICHHS B ITOKOJICHUE CBOH
npu3Hakd. VI3MEHYMBOCTH —  CIIOCOOHOCTH
OpPTaHU3MOB NMPUOOPETATH HOBBIC IPU3HAK

5. Bunp (Ouonormueckuii) — COBOKYIHOCTb
oco0eii, 00J1a1ar0IINX HAacCJIeICTBEHHBIM
CXOJCTBOM MOP(OJIOTUYECKUX, (PU3NOTOTHIECKUX
U OHMOXMMHYECKHMX OCOOEHHOCTEH, CBOOOIHO
CKpEIIMBAIOIIUXCS U JAIIUX  IUIOJOBUTOE
MOTOMCTBO, TPUCIOCOOJICHHBIX K OMPEIeIIEHHBIM
YCIOBUSIM JKM3HM M 3aHUMAIOIIUX B MPHUPOIE
onpenenéHHy 00JacTe — apeat.

Bunelr paznuuarorcs  MexIy — cobol  psaoM
NPU3HAKOB M CBOWCTB. Kpurepum Buma —




XapaKkTepHbIC IPU3HAKU U CBOICTBA

Bun XapakTepu3yercs COBOKYITHOCTBIO
KputepueB. Hu oauH W3 KpUTEpHEB HE SBISETCS
abcomoTHeIM.  Hampumep,  mopdonoruyeckoe
CXOJ/ICTBO MOTYT UMETh Pa3HbIC BHJbI, HO OHHU HE
CKPEIIMBAIOTCS MEXIy CO000H (BUABI-IBOWHUKU
BCTPEYAIOTCS y KOMapoB, KpbeIC W  Jp.).
OU3NONIOTUYECKUN  KPUTEpUH  TaKxke HE
abcomoTeH: OOJIBIIMHCTBO pa3HBIX BHUJIOB B
OPUPOJHBIX YCIOBUSX HE CKPEUIUBAIOTCS, WIH
IIOTOMCTBO HMX OECIUIOAHO, HO €CTh HCKIIIOUYCHHUS
— psA BHUJIOB KaHapeek, Tomojed u ap. Takum
o0Opazom, TUTSt YCTaHOBJICHUS BHJIOBOM
NPUHAISKHOCTH  HEOOXOAMMO  HCIIOJIb30BATh
COBOKYITHOCTb KPUTEPHEB.

6. llomymauus — COBOKYIHOCTH CBOOOIHO
CKPEILIMBAIOIINXCA 0COOEH OTHOTO BHJA, KOTOPas
JUINTEIBHO CYILIECTBYET B ONPEACNEHHON YacTH
apeasa OTHOCHTEIBHO O00OCOOJEHHO OT APYruX
COBOKYITHOCTEH TOTO K€ BUJIA.

[Tonynsums  sABiIAETCS  CTPYKTYPHOM €AMHULEH
BUJA M €IUHUIEH 3BOJIOLUU. DBOIIOIUOHUPYIOT
HE OTJAeIbHBbIE O0coOM, a TpyHIbl 0coOei,
00BbeAMHEHHBIE B TMOMYJSALUUU. OBOJIOIHMOHHBIE
IPOIIECCHI B TIOMYJISIMH MPOUCXOAAT B pe3yIbTaTe
M3MEHEHUs 4acTOT aJuieieii U TeHOTHUIIOB.

7. EcTecTBeHHBII 0TOOp — MpolEce, B pe3ybTare
KOTOPOTO BBDKHMBAIOT M OCTABIAIOT IOCie cebs
IOTOMCTBO  NPEUMYIIECTBEHHO ocobu C
MOJIE3HBIMH I MOMYJSuU cBoiicTBamu. OTOOD
JeCTByeT B NONMYJSIUAX, €ro OOBeKTaMH
ABISAIOTCA (DEHOTHIIBI OTAENBHBIX 0coOeil. OaHako
orbop mo (¢eHoTHmaM sBISETCI  OTOOpOM
TEeHOTUIIOB, TaK KaK MOTOMKaM TMepefaroTcsl He
NpU3HAKH, a TeHbl. B pe3ynbraTe B MOMYISIIUA
MPOUCXOJUT yBEIWYCHHE OTHOCUTEILHOTO YHUCIIa
oco0eit, 00IamamuX OMpPeaeIEHHBIM CBOHCTBOM
WIK KauecTBOM. TakuMm 00pa3oM, €CTEeCTBEHHBIH
orbop — 310 mTpomecc AudHEepPEHIIHATHLHOTO
(BBIOOPOYHOTO) BOCTIPOM3BO/ICTBA T€HOTHUIIOB.
HevictBuio 0oTOOpa TOABEPraroTCsi HE TOJBKO
CBOIICTBa, MOBBILIAIONIHE BEPOSTHOCTh
OCTaBJICHUSI TIOTOMCTBA, HO M TMPU3HAKH, KOTOPHIE
HE UMEIOT PSIMOTO OTHOIICHHUS K
BOCIIPOM3BOACTBY. B psize cirydaeB oTOOp MOXKET
OBITh HaIpaBJieH Ha CO3/1aHue
B3aWMOIIPUCIIOCOOJICHU BHUIOB JpPyr K ApYry
(UBeTKM  pacTeHHH M  TOCeHaloIhe X
HacekoMmble).  Takke  MOTYyT  CO37aBaTbCs
NpU3HAKW, BpeIHbIE ISl OTAEIBbHOM 0coOu, HO
oOecrieynBamOIIMe BBDKMBAHHE BHAA B IIEJIOM
(y>kanuBiias myena ruOHET, HO, HaMaaas Ha Bpara,
OHa COXpaHsieT cemblo). B nerom orbGop urpaer
TBOPUYECKYI0 pPOJb B TMPUPOJE, IOCKOJIBKY U3
HEHAINPABJICHHBIX  HACIEJICTBEHHBIX M3MEHEHHHU




3aKpEIUIIOTCA T€, KOTOpbIE MOTYT IIPUBECTH K

o0pa3oBaHMIO HOBBIX TIpymnm ocobeid, Oonee
COBEPIICHHBIX B JTAHHBIX YCIIOBUSAX
CylIeCTBOBaHMS. Pa3uyaloT TpU OCHOBHBIX BHJIA
€CTeCTBEHHOTO  OTOOpa:  CTaOMJIM3HMPYIOUIHIA,

JBUKYILIHMI U pa3pbIBAIOILINMA

8. Bunoobpa3oBanre — BaKHBIN 3Tall B SBOJIOLHUU
OpPraHHYECKOTO MUDpa. [Tpuunne
BUJI000pa30BaHUsS — JCHCTBUE JBIIKYIIUX CHII
SBOMIIONMM  (HACIEJCTBEHHAas  M3MEHUYHBOCTD,
0oprba 3a CyIIECTBOBAHKE, €CTECTBEHHBI OTOOD)
CnocoObl  BHU000pa30BaHUA  IKOJIOTUYECKOE,
reorpaduyeckoe u Jp
9. Teorpaduueckoe BHIOOOpa3oOBaHHE, €rO
OCOOGHHOCTh — pacCIIMpEHUuE apeaja BUA,
MOSIBJICHUE OTHOCHUTEIEHO W30JIMPOBAHHBIX
MOMYJISIIIAA, BO3SHUKHOBCHHE MYTallUid y 0COOCH
MOMYJISIIIAM, KX PAa3MHOKEHHE M PaclpoCTpaHEHHE

MYTAaIHH. B pe3yabTare 060pbOBI 3a
CYIIECTBOBAaHME W  C€CTECTBEHHOTO  OTOOpa
coOXpaHeHHe o0cobell ¢  TMOJEe3HBIMH [T

KOHKPETHBIX YyCJIOBUH MyTauusMu. M3meHeHue
TeHHOTO COCTaBa TOMYJISIIHMNA Yepe3 MHOXKECTBO
IIOKOJICHUH, Ouoyiornyeckas H30JsILUs, yTpara
CIOCOOHOCTH CKPELIMBATBECA C OCOOSMH APYTHX
HOMYJISLUI — MPUUYMHA 3apOXKAECHUS HOBOTO BUJIA.
[Ipumep: pacmmpenue apeana OOJBIION CHHHIIBI
npuBeiIo K 0Opa3oBaHUIO TpeX IOABHMIOB; U3
OTHOTO  pOJOHAYAJIILHOTO  BUAA  JIFOTHKOB
obpazoBasiocs 20 BUJIOB.

10. DOxkomormveckoe BHI000pa3oBaHUE,  €rO
IpPU3HAKU: paccelieHue ocoOel momyssiuid B
pa3HBIX IKOJIOTHUECKUX YCIIOBHSAX oe3
pacupeHust apeana. BO3HUKHOBeHHME MyTaluii,
O6opp0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD,
JeHCTBYIOIME B TEYCHHE MHOTUX IHOKOJEHUH, —
NPUYHHEI U3MEHEHUS TEHHOTO cocTaBa
HOMYJISALUM, OUOJOTUUECKOM H3O0JSALUM, YTpPaThl
CIIOCOOHOCTH CKPELIMBATBCA C OCOOSMH APYTHX
HOMYyJSAUUM M JaBaTh IUIOJOBUTOE IIOTOMCTBO,
BO3HUKHOBEHUS  HOBBIX  BHJOB. [Ipumepsr:
JIOIlEpHA CEpPIHOBUIHAS pacTeT y IOJHOXKbS
Kagkasa, a mroniepHa kieiikas B ropax (BEpOSATHO,
IOPOM30LIUIM OT OJHOIO BUAA); paclajeHue BHUaa
YepHBIA JpO3] Ha JBE TPYIIBL: OJHA >KUBET B
IIIyXUX Jiecax, a Jpyras — OKOJIO JKUJIbs YeJIOBEKa
B IIpezesniax o0IIero apeasia.

Tema 3.2 MakposBoJiionusi. Bo3HnKHOBeHME U
pa3BUTHE )KM3HU HA 3emJie

1.JaiiTe onpeneneHne NOHITHIO «MAKPOIBOIIOLUS.

2.Yto sBaseTcs rIaBHbIMU HAaIIPABICHUSAMU
9BOJIIOLIMHU, U KTO UX YCTAHOBHJI?

3.B 4yem cyTh Ouosorudeckoro nporpecca?
4.bronoruvecKuil perpecc Kak HalpaBJiEeHUE
9BOJIIOLIMH.

1. MakposBononusi — 3BOJIONUS HAIBUIOBBIX
TaKCOHOB, B pe3yJibTaTe KOTOPOW (OpMHUPYIOTCS
OoJiee KpyIHBIE CHUCTeMaTHYecKue rpymnmbl. B eé
OCHOBE JIe)KAaT T€ >K€ SBOJIIOIHOHHBIC (PAKTOPHI,
YTO U B OCHOBE MHUKPOIBOJIIONUHU. BaxxHbIMU
mporeccamu MaKpO3BOIIOIIUI SBIISIOTCS
JIUBEPIreHIUS U KOHBEPTeHITUS

2. OreuectBensble yuénbie A.H. Cesepuos u 1.1.




5. Teopust camM03apOKICHUS U €€ ONPOBEPIKECHUS.
6.I'mnoruza OnapuHa 0 NPOUCXOKICHUH KU3HH.

[Imanberay3eH yCTaHOBWIIM TJIaBHbBIC HAIPaBICHUS
sBoMoLMM  (OMONOrMYeckuit  mporpecc U
OMOJIOTUYECKUIM  perpecc) U TJaBHbIE MYTH
sBoMOLMM  (apoMOp(O3bl, HUAMOANANTALMHM U
nerenepanun). ApoMopdo3bl, WIHOATANTANUN H
JereHepaly  OTHOCAT K OMOJIOrMYecKoMy
porpeccy.

3. buonoruueckuii mporpecc OTpa)xaeT Xo[
IBOJIFOLIMOHHOTO MTPOLIECcCca, IPUBOASIIUN K YCIIEXY
U NIPOLBETAHUIO KAaKOH-TO IpyIIibl opranu3MoB. K
OCHOBHBIM IPU3HAKaM OMOJIOTHYECKOTO Mporpecca
OTHOCSTCA:

- yBEIMYCHUE YHUCIEHHOCTH OCOoOed JaHHOU

TPYIIIBL,
- paciiupeHue apeana,

- MOSIBJICHHE MHOTOYHCTICHHBIX
OJIM3KOPOJICTBEHHBIX TAKCOHOB.

4. buonornueckuit perpecc — 3TO
MIPOTUBOIIOJI0KHBIN MPOLECC. Perpeccom

CUMTAETCSl YNPOLICHHE WU JIeNpeccus KaKou-TO
rpynnsl opraHu3MoB. buonornueckuii perpecc -
9TO CHUXXEHHE YpPOBHS MPUCIIOCOOIIEHHOCTH K
YCIIOBHSIM OOMTAHUS, O YeM CBHIETEIILCTBYIOT:

- YMEHBIIIEHUE YHCIEHHOCTU 0COOCH,

- COKpallleHHE apeaja BUa,

- YMEHBIICHHE 4YHClIa U pPa3HoOOpaszus ero
MOMYJISIUUNA, PA3HOBUIHOCTEW, BUIOB

5. Teopust camo3apoxIeHUS

CTOpOHHUKHU TOW TEOPUHU CUUTANU (WJIK CUUTAIOT,
€CJIM TaKue ellle OCTaJNCh)), UTO KU3Hb CIIOCOOHA
camo3apok/1aThCcs U3 HexuBoro. Eue Apucrorens
CUMTaJ, YTO JHYMHKH, U3 KOTOPBIX MOSBISIOTCS
MYXH, CaMO3apOKIAl0TCsl B THUIOLIEM Msce. DTU
MPEJICTaBICHUS ObUTH JOBOJIBHO JIOJITO
pacipoCTpaHEHbl U MOMYJISIPHBI.

Oco0oe BHHMMaHue OOpaTHUM Ha BHUTAIU3M (JarT.
vitalis — >KU3HEHHBII) - YI€HHE O CYIIECTBOBAaHUH
HEeMaTepUaIbHON CBEPXBECTECTBEHHON
JKU3HEHHOW CHJIBbI, YNPABIAIOUICH KU3HEHHBIMHU
ABIIEHUSIMU. BUTanu3m u Teopus caMo3apoxKaACHUS
TECHO B3aMOCBSI3aHBbl.

JIums cniycts moutu 200 net - B 1862 roay - Jlyn
[lactep HaHec COKpYIIMTENBHBIM yJap IO
BUTAINCTaM, OKOHYATEIbHO pa3BEHYaB TEOPHUIO
camo3zapokenus. [lactep xkumstunn B S-00pa3HOit
Koi0e  MOJIOKO, B  KOTOPOM  HAaxXOJWJIHChH
MUKpoopranu3mel. [locne  kumsueHus  KOJIObI
OCTaBJSUIM HA OTKPBITOM BO3JyXe. 3a cuer S-
00pa3Hoil KOJIOBI OaKTepuM OCeNaIM Ha CTCHKAX,
HE JIOCTUTaJl MOJIOKAa: MPOLECChl OpOXKEeHHsS U
THUEHUS HE HAYUHAJIHCH.

6. Twunoresa A.M. Onapuna aOGHOTEHHOTO
MIPOUCXOKICHUS )KU3HU

OnnuM u3 nepBbix B 1924 rogy HaydyHO MbITANCS
000CHOBAaTh  NOSIBJIGHWE JKM3HM  Ha  3eMile




coBeTckuil yuenbli OmapuH, a uepe3 5 Jer B -
1929 romy - Hx. XongeitH. CoriacHo Teopuu
Omnapuna, KHU3HBb MIPECTABISET coboit
3aKOHOMEPHBI  3Tall  3BOJIOUUU XHMHUYECKUX
COEIMHEHUN - MOJIEKYJISIpHBIX INpeoOpa3oBaHUil,
UX I[OJIMMEpHU3allui, BO3HUKHOBEHHE Oolee
CIOXKHBIX MO0 CTpoeHHto BemecTB. [Ipoueccel
BO3HUKHOBEHUS >KM3HU 110 OnapuHy AensaTcs Ha 3
JTamna:

Bo3HMKHOBEHME  OpraHMYECKHMX  BEIIECTB U3
Heopranuueckux.  OOpa3oBaHWEe  MEPBHYHOTO
OynboHa

VYcinoxkHEHHEe CTpPOEHHUS BEIECTB (IOSBICHHE
0enKOB, HYKJIEMHOBBIX Kuciot). dopmupoBaHue
KOAIepBaToOB - KaIlesb ¢ OOJIBIION KOHIIEHTpAIHen
KOJJIOU1a

Bo3nukHOBeHUE CaMOBOCIPOU3BOIALINXCS
OpraHM3MOB, IIOSBJICHHME B HHMX MAaTPUYHOIO
cunre3a Ha ocHoBe PHK, 3arem n /THK

B pesynbrare Takux npeoOpazoBaHMM U3
NepBUYHOTO  OyiabOHAa  BO3HHKIM  TIEPBBIC
IIPOKAPUOTUYECKUE KIIETKHU.

C Touku 3peHHs BEPOATHOCTH BO3HUKHOBEHHE
JKU3HN BECbMa MAaJOBEPOSTHO, OJHAKO YYUTHIBas
o4eHb goJsiroe Bpems (1 mupa. JeT OT MOSIBICHUS
3emin) BEPOATHOCTD TaKoro COOBITUS
3HAYUTENIHO BO3PACTAET.

Tema 3.3. [Ipoucxoxaenue yejoBeKa —
aHTpomnoreHe3

1.KT0 3a110%171 OCHOBBI 3BOJIFOIIUH YeI0BeKa?
2.YTosBBIIsETCA TOKA3aTEIbCTBAMU POJICTBA
YyeJIoBEKA C YKUBOTHBIMH?

3.IlosBiIeHKE U pacTIPOCTPAHEHHUE COBPEMEHHOTO
YeloBeKa Mo CylIe.

4.

5.

6.

1. Y. HapBuH B kaure «lIporcxoxienue yeaoBeka
u monoBor otToop» (1871) mpoanamuzupoBan
OOLIMpHBIE JaHHBIE CPABHUTEIBHON aHATOMHH,
SMOpHOJIOTUH U CHUCTEMAaTHUKU U PacHpOCTPaHUII
Ha YyeJoBeKa OCHOBHBIE MOJIOKEHUS
DBOJIIOLIMOHHOM  Teopuu. B pesynbrare oH
o00OCHOBal  HJEI0  pPOACTBA  4YENOBEKa WU
4e0BEeKOOOpa3HbIX 00€3bsH, HWMEBIIUX OOIIETo
peaKa, T. €. UACK MPOUCXOKICHUS YEJIOBEKAa OT
«CHIDKECTOSIIEH )KUBOTHOU (DOPMBD».

YenoBeK 3aHMMAET ClEAyIollee IOJ0XKEHHE B
COBPEMEHHOM CHUCTEMATHKE >XUBBIX OpPraHU3MOB:
tun  Xopnaosble, noarun Ilo3BoHOYHBIE, Kiacc
Minexkonuraromue, noxaknace Ilnanenraphsie,
otpsan [Ipumartel, cemeiictBo Jlroau, pon Yenosek,
BHJ UenoBeK pa3yMHBIN.

2. JlokazarenbCTBaMH IPOUCXOXKICHHS 4YEIOBEKa
OT «HWXECTOAIICH XUBOTHOH (POPMBD» SBISIOTCS
ISTh TPy (HaKTOB:

1) obOmire yepThl CTPOCHUS YETIOBEKA U KUBOTHBIX;
2) cXOACTBO YMOPUOHATILHOTO PA3BUTHS;

3) HayiMuKe y YyeaoBeKa pyIMMEHTOB U aTaBU3MOB;
4) CXOACTBO 4YelOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsH;

5) oOHapy>KeHHbIE NCKOTIaeMbIE MPEIKU YeJIOBEKa.
@uIOreHeTNYeCKoe JEpeBO YEJIOBEKAa Pa3yMHOIO
MOCTPOEHO €1 TOJIBKO B OOIIKX YepTax.




3. CoBpeMEHHBIH YEJIOBEK — XOMO CaIllMEHC
(denoBek pa3yMHBII) — mosiBUIICS B AGpHUKE OKOJIO
200 Teic. ner Ha3aa. MmeHHO oTcrona Havancs
BTOPOU 3Tan pacceneHus arogeil. OTnpaBUThHCS Ha
HOBBIE, HEU3BEAaHHBIC 3eMJIH 3aCTaBUIIa UX 3a00Ta
o mpornutanud. C yBeIWYEHHEM YHCIEHHOCTH
JTIOJEN pacIIUpsUINCh TEPPUTOPUH, HA KOTOPBIX
BeJach 0X0Ta, COOMPAIKCh Che0OHBIE PACTEHUSI.
VYpoBeHb apeBHero MupoBOro okeaHa ObLT HHXKE
coBpemeHHoro Ha 130  wmeTpoB, HO3TOMY
CYIIECTBOBAIM «CYXOMYTHBIE MOCTBD) MEXKIY
MaTepukamMu u ocTpoBamu. Ha mecte bepuurosa
IIpOJIMBa CyIECTBOBaNA Cylua, Kotopas okoiyio 30
ThIC. JIET Ha3aJ COEAHMHsIa CEeBEPO-BOCTOUYHYIO
yacTb EBpa3uu u CeBepHyto AMEpUKY.

[Io »3TOMy CyXOmyTHOMY «MOCTY» JpEBHHE
OoXOTHUKH mpoHukin B CeBepHylo AMEpUKY, a
3areM U B FOxHYI0 AMepuKy, BIUIOTh JO OCTPOBOB
Ornennas 3emiid. B ABctpanuio 4enoBeK IPOHUK
u3 lOro-Bocrounoii A3un

4.

5.

6.

Pa3nen 4. Dxoaorus

Tema 4.1. Dkos0ornueckue paKTOpsI U CPeabI
JKH3HH

1.YTo Takoe «cpema oOuTaHUs»?

2. xakue (aKTOPHI BIUSAIOT HA OPTAaHU3MBI B CpeJie
obOuTaHus?

3. AGuotndeckue (akTOpbl M UX BO3JEHCTBHE HA
OpraHU3MBl.

4.Yrto co0oii mpeacTaBIsaoT OnoTnyeckue hakTopsl?
5.Kakue B3auMOOTHOIIEHUS MEX/1y OpraHu3MaMu
OJIHOTrO BH1a?

1. Cpena obutanus (cpena *U3HH) — 3TO 4YaCTh

HPUPOIBL, OKPYXKAIOLIas >KHUBLIE OPraHU3MBl U
OKa3bIBArOIIAs Ha HUX onpenenéHHoe
BO3/J€HCTBUE.

Ha nameii nianeTe >kuBbIe OpraHU3Mbl OCBOMIHN 4
cpeabl OOMTaHMs: BOAHYIO, HA3€MHO-BO3IYLIHYIO,
NOYBEHHYIO ¥ OPTaHH3MEHHYIO

2. Aouormyeckne (aKTOppl — KOMIIOHEHTHI
HE)KMBOH npuponsl. buormdeckue ¢axkropsr —
BO3/ICHICTBUE JKMUBBIX OPTaHU3MOB JPYT Ha JIpyra
(B3aMMoOJIeHiCTBIE MEXIY OCOOSMHU B MOITYJISIIUSX

U MEXKIy TMONyIsAUUsSIMH B  COOOIIECTBAX).
AHTponorenHsle  (akTopsl —  JEATEIbHOCTb
YenoBeKa, nOpuBoAAmas OO0 K - MPSAMOMY

BO3JICHCTBUIO HAa JKUBBIC OpraHu3Mbl, JHOO K
U3MCHCHUIO Ccpeapl uX oOuranus  (0XOTa,
IIPOMBICEII, CBEICHUE JIECOB, 3arps3HEHUE, IPO3Hs
IIOYB U Jp.).

3. Abuotnueckue GpakTopbl

Temmnepatypa. IlpucrocoOieHuss K KoJeOaHHUSIM
TEMIIepaTypbl: MUTpaIls — TepecesieHre B Ooiee

OJ1aronpusATHBIE YCIOBHS, aHaOMO3 — COCTOSIHUE
PE3KOro YITHETeHHUS KU3HEHHBIX IPOIECCOB, KOTaa
BUJIUMBIC  TIPOSIBJICHUSI ~ KU3HHM  BPEMEHHO

npeKpanarTcs (Crsyka — YXUBOTHBIC, CIIOPHI —
MUKPOOPTaHU3MBI, IIUCTHI — MPOCTEHIIIHE).

Cger. Ilo oTHOmIEHHIO K CBETy pa3iHyaroT
PACTCHHSI: CBETOIOOMBBIC — PACTCHUS OTKPBITHIX,
MIOCTOSIHHO OCBEIIIaeMbIX MECTOOOUTAHUN;
TeHemoOuBble  (cuMOGUTBI)  —  pPACTCHHS




3aTeHEHHBIX MECTOOOWTAHHI, TEHEBBHIHOCINBEIC
(pakynpraTuBHBIE TeNUOPUTH) — PACTCHHS,
MIPOU3PACTAIOIINE B YCIOBHUSAX Pa3HOM CBETOBOM
00€eCre4eHHOCTH.

Butara. [Io oTHOLIEHHIO K BiIare pacTeHUs AEIATCS
Ha: TUIAPO(UTHI — BOJHBIE pacTeHUs (KyBIIMHKA,
pSICKa, CTPEJIOJHCT); THTPOPUTHI — PACTCHHS
BJIQXKHBIX (M30BITOYHOTO YBIIQKHEHU)
MecTooOuTaHui (amp, BaxTa); MeE30pHUTHI —
pacTeHHUs HOPMaJbHBIX YCIOBUW  BJIQXKHOCTH
(maHmeIm, BajepuaHa); KCEPOPHUTHI — paCTEHUS
CyXUX MeCTOOOMTaHWH (cakcayni, BepOIIOXKbS
KOJIFOUYKA, KaKTYC

4. B3aMOOTHOIIEHHSI OPraHU3MOB Pa3HBIX BHI0B
XUIIHUYECTBO — B3aUMOJAECHCTBUE, MIPU KOTOPOM
OJIMH OpraHu3M (XUIIHUK) HKCIOJIb3YeT B MHUIILY
JIpyrou (3kepTBy).

HeiiTpanusm — aBa BuJa CyIIECTBYIOT Ha OJIHOM
TEPPUTOPUU («COCEAMN»), HO HE B3aUMOJICUCTBYIOT
ApyT € ApyroMm.

MexBH10Bass KOHKYPEHLIMS — B3aUMOJEUCTBUE
(copeBHOBaHME) MEXAY OCOOSIMU pPa3HBIX BHUIOB,
MMEIOIIMX CXOJHBIE TOTPEOHOCTH (B TIHIIE,
MeCTaX THEe370BaHuUs).

CumOno3 — COBMECTHOE CYLIECTBOBAHME JIBYX
BUJIOB opraHu3mMoB. OmuH Bua (CUMOHOHT)
CYIIECTBYET OJIaroapsi SKCIUTyaTaluu IPyroro

5. B3auMooTHOIIIEHUsI OPraHU3MOB OJHOTO BUJA
BHyTpuBHIOBas KOHKYPEHILIUSI — COPEBHOBAaHHE

MEXIy O0coOsSMH OFHOTO BHJA 3a pecypc,
MMEIOIIHICS B OTPAaHUYCHHOM KOJINYECTBE.
Koomnepanuss — cOTpyIHHYECTBO, CTalHbIN,
CTaAHBIA 00pa3 J>KU3HU MHOTUX >KUBOTHBIX
MO3BOJIIET MM  YCHEIIHO  3alUIIaThCsi  OT
XHIITHUKOB, obecneunBaTh BBDKHBAHHE
NETEHBIIIEH.

Tema 4.2. [lonyasiuus, cooduecrsa, 3xkocucrembl | 1. Ilondarue "skonorumueckas HuIIA" - BecbMa

1.JlaliTe onpeneneHne TEPMUHY «IKOJIOTHUYECKas HIMPOKOE, u BKJIFOYAET HE TOJIBKO

HULLI.
2.IIpaBuiia cymiecTBOBaHUS SKOJIOTUUECKON HUIIIU.

3. HazoBuTe OCHOBHEIE XapPAKTCPUCTHUKHU ITOITYJISLINH.

4 YrossnsieTcs OMOLIEHO30M?

5.KTo BBEJ TEPMUH SKOCUCTEMA U YTO OH O3HA4YaeT?
6.HazoBuTe THUIIBI NUIIEBLIX II€TICH TUTAHU.

7. OOBSACHUTE MTPABUIIO SKOJIOTHUSCKOU MUPAMU/IBI.

IMPOCTPAHCTBCHHOC MECTOOOUTAaHUE BHaa, HO U €10

MCCTO B IHMIICBBIX MNEIAX, POJIb BHIA B
MCXKBHUAOBBIX BSaHMOHeﬁCTBHHX n CO3JaHuN
OpTraHu4Y€CKOro BCIuIcCTBa.

DKonoruyeckas HUIIA BHUaa — 3TO KOMIIJICKC

YCIIOBHH KHM3HH BHJA, T.€. COBOKYIIHOCTH BCEX
(bakTOpoB cpelbl (B TOM YHCIIE MUKPOKJIMMATA), B
npezenax KOTOPBIX BHJ MOXET CYIIECTBOBATH B
npupoie.

JlBa BHIa HE MOTYT 3aHUMATh OJHY U Ty ¥XKe
9KOJIOTHUECKYIO0 HHIIY, TTO9TOMY OJUH W3 BHUJOB
WIA CO3AAaeT HOBYIO SKOJOTMYECKYIO HHINY, WIH
ucye3aer.

XapaKkTepUCTUKU HKOJIOTMYECKOM HUIIM: IHIIA;
BpeMsi M CIIOCOOBI MUTAHUS; MECTO Pa3MHOXKEHUS;




MECTO YKPBITHSI.
2. DKOIOTMYECKHWE HHUIIM CYHIECTBYIOT IO
OTpEeIETICHHBIM MIPABUIIAM:

- yeMm mmpe TpeOOBaHMSA (penensl
TOJICPAHTHOCTH) BHUAA K JIIOOOMY WA MHOTHM
9KOJIOTHYECKUM  (akTopaMm, TeM OOoJbllIe TO
MPOCTPAHCTBO, KOTOPOE€ OH MOXXET 3aHUMAaTh B
npupoae, a  3HAYUT, TEeM  IIUpEe  €ro
pacnpocTpaHEHue;

- ecld pexuM J00ro, Xors Obl OJHOTO
IKOJIOTHYECKOTO (haKTopa B MECT€ OOUTAHHS
0co0eil 0THOTO BHJA W3MEHMJIICS TaKHUM 00pa3oM,
YTO €r0 3HAYCHUS BBIXOJAT 3a MPEACIbl HUIIH, TO
9TO  O3HAyaeT pa3pyllieHHe HUIIH, T. €.
OTPAaHWYEHUE WU HEBO3MOXKHOCTb COXPAHCHHS
BUJIA B IaHHOM MecTe OOUTaHUS;

- B KQXJIOM HKOCHUCTEME UMEIOTCS BHUJIbI, KOTOPHIE
NPETeHIYIOT Ha OAHY U Ty JK€ HUIIY WM ee
AJIEMEHTHI (IUILY, YKPBITHS); B TaKOM Ciydae
Hen30e)KHa KOHKypeHlHs, Ooprba 3a obnagaHue
HUIIIEH.

3. OCHOBHBIMH XapaKTEPUCTHKAMHU TMOMYJISALUN
SIBJISIFOTCSL:

1. UncneHHOCTh — MOKa3aTeNb, N3MEHSIOIIUICS B
MIUPOKHUX Tpezenax. MuHuManbHas 4uCICHHOCTh
OTPaHMYMBACTCS TAKUM KOJIMYECTBOM OCOOEH, IpH
KOTOPOM KOHTAaKThl MEXAY OCOOSIMU PazIMyHOTO
nojia TMPUBOAAT K TMOSBICHUIO TOJIHOLEHHOTO
MOTOMCTBA.

2. IInoTHOCTH MOMYNALMU — 3TO YHUCICHHOCTb
MOMYJISIUA, OTHECEHHAs K HEKOTOPOW eIMHUIIES
MPOCTPAHCTBA.

3. BospactHoifi coctaB momymsauuu. llpu
ONaronpusATHBIX ~ YCIOBUSX B  MOIMYJSILHH
MPUCYTCTBYIOT BCE BO3PACTHBIC TPYIIIIHI.

4. CootHomieHue TOJOB. Y  OONBUIMHCTBA
TEIJIOKPOBHBIX ~ COOTHOILIEHHWE  TOJOB  JJIsS
OnaronpusTHOro pasutus paBHsaercs 50:50,
[losnoBoit coctaB mnomynsiuuii  00yclIOBIMBAETCA
SBOJIIOIIMOHHO  3aKPEIUICHHBIMH ~ MEXaHHU3MaMH
(dbopMUPOBaHUS MEPBUIHOTO (HA MOMEHT 3a4aTHs),
BTOPUYHOTO (HA MOMEHT POXKACHHSI) U TPETUYHOTO
(BO B3pOCIIOM COCTOSIHMH) COOTHOIIEHUH TI0JIOB.

5. PoxmaeMocTh — 3TO COCOOHOCTH MOMYJSALUN
K YBEJTUUCHUIO YUCIICHHOCTH.

6. CMepTHOCTh — 3TO IOKa3aTelb, KOTOPBII
oTpakaeT THOeIb 0COOCH B IMOMYJISIIUU U 3aBUCHT
OT HKOJIOTHYECKUX (PaKTOPOB.

7. IIpocTpaHCTBEHHOE paclpeieICHUE NOMYJIALUN
MOXKET OBITh Kak paBHOMEPHBIM, TakK H

CIIy4aiiHBIM.

4. buo1eHo3 — COBOKYIHOCTb MOMYJISILUNA pa3HbIX
BHJIOB, 0o0UTAIOIINX Ha onpeacnEeHHON
TEPPUTOPUHU. Pacrurenbublit KOMITIOHEHT

OmolIeH03a HA3bIBACTCSI (DUTOIICHO30M, JKHBOTHBIM




— 3001ICHO30M, MUKPOOHBII — MHKPOOOIICHO30M.
Beaymum KOMIOHEHTOM B OHOIIEHO3€ SIBIISIETCS
¢urorneno3. OH ompexpenser, KakuM Oyner
3001[CHO3 1 MHKPOOOIICHO3.

Kaxnpiit AJIEMEHT OuoreHo3a uMeeT
HEMOCPEICTBEHHOE BIIMSIHUE Ha
KU3HEESATENbHOCTD JPYToro. CoBMmecTHOE
OpOXKMBaHUE M  OJaronpusTHOE BO3JEHCTBHE
OpPraHu3MOB JIpyI Ha Jpyra Ha €IUHOU
TEPPUTOPUH CKJIAJBIBAINCH MHOTO BEKOB.

5. TepmuH »5KocucTeMa ObBUI  TPEUIOKEH

anrnuiickuM yuéHeiM A. Tencnu (1935), a Tepmun
OuoreoneHo3 — poccuiickuMm yu€HsiM B.H.
Cykaué€BbIM (1942). «IKocucreMa» u
«OHOTeO0IEH03» — MOHATHS OJHU3KHE, HO HE
CUHOHUMBI. buoreoneHo3 — 3T0 3KocucTeMa B
rpaHunax (UTOICHO3a. DKOCHCTEMa — IOHSITHE
oonee oOmee. Kaxnplii OnoreoneHos — dTO
HPKOCHCTEMa, HO HE Kaxaas »JdKochucTemMa —
Oouoreonieno3. Exunas  skocucrema  Harei
IUTAHETHl Ha3bIBaeTcst Omocdepoii. buochepa —
9KOCUCTEMA BBICIIIETO MOPSAIKA

6. [TumeBkie 1Ieny pa3neisioT Ha aBa Tuma. Llens
BbIEJAHUS (mactOuIIHas) HAYNHAECTCS c
MPOJIYIICHTOB, UAET K KOHCyMeHTaMm l-ro, 2-r0 u
3aKaHYMBAETCA KOHCYMEHTaMU 3-r0 MOpsIKa.
Henp paznoxenus (AeTpUTHAs) LENb HAYUHAETCA
OT pPACTUTENbHBIX U JKUBOTHBIX  OCTATKOB,
O9KCKPEMEHTOB JKMBOTHBIX M HACT K MEIKHM
JKUBOTHBIM M MHKpPOOpraHu3zMam (naerpurodaram),
KOTOPBIC MU TTUTAFOTCSL.

7. Korna pPacTUTEIHHOCTD noeaeTcst
KOHCYMEHTaMH, OoJiblllasi 4YacTh ChEIECHHOTO
OpPraHMYECKOT0 BEIIECTBA PACTEHUIN OKHCISETCS U
CIIY’)KUT HWCTOYHUKOM DHEPTrUHU, MEHBIIAs 4YacTh
SBIISIETCS CTPOUTENBHBIM MaTepuaioM U HJET Ha
MIPUPOCT WIIM BOCCTAHOBIICHUE OMOMACCHI.

Ot 5 o 20% cheneHHON OMOMAacChl 3amacacTcs B

00pa3oBaHHOM OpraHu4eCKOM BEILIECTBE
KOHCYMEHTOB 1-ro mnopsaka. OTO IPaBHIIO
IKOJIOTMYECKOM  mupamuabl  Ouomacchl  —

o6uomacca KaKa0ro 1mocjeayrmero YpoBHA B
HI/IHIGBOP'I e MnporpeCCUBHO YMCHBIIACTCA —
BCPHO JIA OOIBIIMHCTBA DKOCUCTEM

Tema 4.3. buocdepa - r106aabHAA
IKOJIOTHYecKasi cucTeMa

1.JaiiTe onpenenenue noHITHIO «Orocdepa». Kto
co3jan yueHue o ouocdepe.

2.Kakve KOMIIOHEHTHI B Onocdepe BhIISITIII
B.1.Bepunaackuii?

3.Kakue cimon MOKHO BBIICHTH B Onocdepe?
4.HazoBute (QyHKINHU )KMBOTO BELIECTBA.

5.Ha npuMepe a3zora gaite XapakTepUCTUKY
KpYTrOBOpOTa BEIIECTB B Orocdepe.

1. Bbuocepa — yacTp reonormdeckux 000JI0UEK
3emun, 3acen€HHas W TpeoOpasyemasi KHBBIMU
opranuzMamu. ['panunbsl Ounocdeps! orpeneneHs
YCIOBHSIMH, B KOTOPBIX MOTYT OOUTaTh >KUBBIC
cymecTtBa. buocdepa mpencraBmsier  coOoi
OTKPBITYIO OHMOJIOTUYECKYIO CHCTEMY C
MIOCTOSIHHBIM KPYTOBOPOTOM BEIIECTB U OOMEHOM
SHEPIHH, COBOKYITHOCTb OHOTeOIICHO30B
(6moreoreHo3bI SIBJISIFOTCS CTPYKTYPHBIMHU
KOMITOHEHTaM# O0uochepsl).




Yyenne o Ouocdepe cozmano akagemukom B. .
Bepnanckum B 1926 rony.

OH pacnpocTpaHWI OHATHE OMOChepsl HE TOIBKO
HAa OKUBbIE OpPraHM3Mbl, HO U Ha Cpeay WuX
o0uTaHUs, C KOTOPOW OHU HEPA3PBHIBHO CBS3AHBI.
VYuéHblil BbIIETUI CIEAYIONINE €€ KOMIIOHEHTHL:

2. B. U. BepHazckuii BriepBbl€ 0OKa3ajl OTPOMHYIO
OMOreOXMMHUYECKYIO POJIb PACTEHUI, )KUBOTHBIX U
MHUKPOOPTaHU3MOB B (hopMupoBanuu 6nocdepsl. B
CTpYKType Ouocdepbl OH BBIICNANT CIEIYIOIIHe
KOMITOHCHTHI:

- KMBOE BEIIECTBO (COBOKYIHOCTh >KHBBIX
OpPraHU3MOB Ha IUIaHETE); BO BCE T'€OJIOTUYECKHE
SMOXM  JKUBOE  BEIIECTBO, IMpeodpasys
AKKyMYJIHPYs COJHEUHYIO SHEpPIHIO, BIHIO Ha
XUMHYECKHI COCTaB 3eMHOI KOPbI, OBLIIO MOIIHOM
TreOXMMUYECKON cuinoi, Gopmupyromeil JnK
3emiu;

- KOCHOE (HEXHUBOE) BELIECTBO (aTMO-, TUAPO-,
autochepa U UX COCTABISIONINE — Ta3bl, TBEPIbIC
YacTHIIBI W BOJSHBIC TIapbl, BBIOpACHIBAEMBIC
ByJIKAaHAMH, Tei3epamMu);

- HeXKUBOE OMOTCHHOE BEIECTBO, CO3JAIOIICECs B
Ipolecce  KU3HEACSITENbHOCTH  OPraHHW3MOB
COBPEMEHHOW M MPONLIBIX TEOJOTHYECKUX II0X
(uckomaeMble OCTaTKH OPraHU3MOB, HE(PTh, YTOJb,
ra3el atMoc(epsl, 03EpHBIA WJI — Camporeb,
0CaJI0OUHBIE MOPOIbI, HAIIPUMED, U3BECTHSKH);

-  OWOKOCHOE  BEmECTBO  —  pe3yJabTar
KU3HECSITeIbHOCTH OpraHU3MOB u
HEOMOJIOrMYeCKUX  IpoueccoB  (MoyBa, Boja
00UTaeMBbIX BOJIOEMOB, TTIMHUCTHIC MUHEPAJIbI).

3. buocdepa pazneneHa Ha HECKOJIBKO CIIOCB:
Aspobuocepa, B KOTOPOl HCTOUHUKOM >KU3HU
JUIE  MHKPOOPT@HU3MOB CIIY>)KUT —aTtMochepHas
BJlara, a MCTOYHUKOM SHEPTrUU JJsi XUMHUYECKHX
peaKIUi — COJIHEYHAsl SHEPTHsL.

I'eobuocdepa, HaceJIeHHas reoOMOHTaMHU.
HcTOYHMKOM >KM3HHM, a TaK)Ke YaCTUYHO CpeIoi
oOuTaHus 17151 TeOOMOHTOB ABIISETCS MOYBA.
I'unpobuocdepa — Beck cioit Boabl (0e3 ydera
MOJI3EMHBIX BOJ[), HACEJIEHHBIM TUAPOOHOHTAMH.
Henmutcs Ha akBabmocdepy (KOHTHHEHTAIbHbIC
BOJbI), MapuHoOMOochepa (obmacTe Moper u
okeaHoB). Ilo rnyOune pasznuuaroT 3 ciod:
dorochepy (OTHOCUTENBHO SAPKO OCBEIICHA),
muchorochepy  (mponumkaer wmenee 1 %
CONTHEYHOTO cBeTa) U  adorocdepy, cloi
a0COIOTHON TEMHOTHI.

4. Duepreruueckas. VIMEHHO XUBbIE OpPraHU3MBI
npeoOpa3yloT SHEPrui0 COJHEYHOTO CBETa B
SHEPruI0 XMMHUYECKHUX CBSI3ed OpPraHMKU H
CO3/Ial0T HOBYIO OHOMaccy.

KonuenTpannonHas. XKusbie OpraHU3MBbI
HAKaIUIMBAIOT B CBOMX TeJax OINpPEJCICHHBIC




M30TOIBl XUMUYECKUX 3JIEMEHTOB U COEIUHEHUS.
Tak, W3BECTHO, YTO XWIIHbIE JKUBOTHBHIE,
HaxoJsIIMecs Ha  BEpLIMHE  HKOJIOTMYECKOU
MMpaMU/Ibl, HAKAIUIMBAIOT BBICOKHE KOHLEHTPAIUN
BPEIHBIX BEIIECTB (HAIpPUMEp, XHWIIHBIE PBHIOBI
CoJIep>KaT MHOTO COETMHEHUHN PTYTH).

JecTpyKTuBHas. Opranu3Mbl-peyLEeHThI
pasiararor OpraHUYEeCKHE BEILECTBA 10
HEOPraHUYECKHX.

Cpenoobpa3zyromas. JKuBble opraHu3Mbl aKTUBHO
BO3/ICIICTBYIOT Ha Cpely, HalpuMep y4dacTBys B
BBIBETPUBAHUU, B 00Pa30BAHNUU OCAI0UHBIX ITOPOJI.
TpancnoptHas. JKuBble OpraHu3Mbl  HUIPAIOT
BEAYILYIO POJib B MUTpallMM aTOMOB B Ouocdepe,
OCYILIECTBIISIIOT «IIE€PEMELIMBAaHNE» BellecTBa. Bo
BpeMsl MUTpalMil OHM INepeMellaroT Ha OoJiblIve
PacCTOSIHUSA BEUIECTBO U YHEPIHIO.

5. B armocdepe comepxutcst muoro azota (71 %)
B (hopme MonekymnspHOro azora . OH HEIOCTYIEH
JUis OOJIBLIIMHCTBA JKUBBIX OPraHU3MOB. TOJBKO
HEKOTOpbIE BHUJABl INPOKApUOT (KIyOCHbKOBBIE
Oakrepuu, IIOYBEHHBIC OakTepuu pozI0oB
a30TO0aKTEep W KIOCTPHIUYM, LHUAHOOAKTEPHH)
MOTyT IIpeBpaliaTh B HMOHBl aMMoOHuA. B
JaJbHEWIIEM  3TOT  a30T  BKJIIOYAETCs B
aMMHOKUCIIOTHI M Oenku. Ilocme rubemm sTux
OpraHU3MOB OpTraHUYECKUE COEIUHEHHs a30Ta
CHOBA IIPEBPALLAIOT AMMUAK.

[louBeHHble OakTepuu OKHUCISIOT aMMOHHUH B
HUTPUTBI, a 3aTeéM B HUTparbl. B mnouBy B
KOHEYHOM CYETE MOMNaJaloT a30TUCThIE MPOIYKTHI
00OMEHa JKMBOTHBIX, KOTOpPBIE TaKXe OKUCISIOTCA
MHUKpOOpranu3smamu. Hwutparsl M aMMOHMH H3
IIOYBBl IIOIVIOLIAETCA KOpHAMHU pacTeHuid. B
pacTeHMsl IPOUCXOJUT BOCCTAHOBJIEHHE HUTPATOB
0O  aMMOHHS,  KOTOpBIM  BKJIIOYAaeTcsi B
AMHHOKHCIIOTHI B OETIKH

Tema 4.4. Bansinue aHTPONOreHHbIX (PAKTOPOB
Ha Ouocepy
1.Yto Takoe aHTPOMOTreHHOE BIUSHUE?

2.Ha3oBuTe BU/Ibl aHTPOIIOT€HHOT'O BMEILIATENbCTBA.

3.Ha3oBuTE OCHOBHBIE HCTOYHUKHU 3arpsI3HEHUS.
4.Ha30BUTE OCHOBHBIC UCTOYHUKHU 3arps3HEHUS B
Poccumn.

5.B gem cocrouT oTpUIIATEIEHOE BO3ICHCTBUE C/X
Ha 6uocdepy?

1. TIlox
IIOHUMAIOT

BO3ICUCTBUSIMU
CBSI3aHHYIO c
peanu3anuen SKOHOMMYECKHX, BOEHHBIX,
pPEKpEaMOHHBIX, KYJIBTYPHBIX U JApyrux
MHTEPECOB 4YEJIOBEKa, BHOCAILIYI0 (HU3uUecKue,
XUMHYECKHE, OHOJIOTHYECKHUE u Ipyrue
MU3MEHEHUS B OKPYKAIOIIYIO IPUPOJHYIO CPELy.

2. WMzeectuwrit skonor b. Kommonep (1974)
BBIIENSI IATh, IO €r0 MHEHHUIO, OCHOBHBIX BHJIOB

AHTPOIIOT€HHBIMHU
JICSITEILHOCTD,

BMCIIATCIILCTBA YCJIIOBCKA B  3KOJO THYCCKHC
IMPpOUCCChI:
— YIIPOUICHUEC 9KOCHCTEMbI )51 PaspLIB

OMOJIOTHMYECKUX IOHKIIOB,

— KOHICHTpanu;d paCCGHHHOfI OHCpPIrMHU B BH/C
TCIIJIOBOI'O 3arpsi3—"HCHUA,

— POCT 4YHuCJia AAOBHUTHIX OTXOJ0B OT XUMHNYCCKUX
ITPOU3BOJICTB,




— BBEJICHUE B 9KOCHUCTEMY HOBBIX BUOB;

— TIOSIBJICHUE T'E€HETUYECKUX W3MEHEHHUA B
OpraHu3Max pacTeHUM U KUBOTHBIX.

3. Bcero pasnmMyaroT CIeAyIIIHEe HCTOYHUKHU

3arpsA3HEHUN:
3. buonoruueckoe 3arpsi3HEHUE.
HpennonaraeT JACATCIIbHOCTD IIaTOIr€HHbIX

MUKPOOPTaHU3MOB M aHTPOIMOTEHHOE BO3JCHCTBHE
Ha OKPY’KaIOLYIO Cpeay.

4. Xumnueckoe 3arpsasHeHue. CBsi3aHO C
U3MEHEHHUEM €CTECTBEHHOI'O XUMHYECKOI0
cocTraBa, B pe3yjibTaTe IMONAJaHUS WHOPOJHBIX
XUMHUYECKHUX PEareHTOB.

5. ®dusnyeckoe 3arpsasHenue. IlogpazymeBaer
U3MEHEHUE du3naecknx XapaKTEPUCTUK
ouocdepsl.

6. MexaHuueckoe 3arpsi3HEHUE. 3arpsi3HEHUE
OMACHBIMH OTXOJaMH 0e3 XapaKTepHOro (hU3UKo-
XUMHYECKOTO  W3MCHEHHUS B aTMocdepe.
Hcrounukamu 3arpsi3HEHUs SBISIOTCA CTEKJIA,
HOJIUMEPHI U TI.

4. B Hacrosiee BpeMsi «OCHOBHOW BKJIaa» B
3arps3HeHue  arMoc(epHOro  BO3myxa  Ha
TeppuTOopuu Poccuu BHOCST cienyrome OTpaciu:
- TeIUIodHepreTuka (TEIUIOBbIE U aTOMHBIE
ANEKTPOCTAHIIMM, TMPOMBIILJICHHBIE U TOPOJCKHE
KOTEJIbHBIE U JP.);

- NpeAnpUITHS YepHOU METaJULypIuH,
HePTEeTOOBIYN U HEPTEXUMHUM;
- aBTOTPAHCIIOPT;

- IPENPUSATHS IBETHOW METaJUTYPTHH;

- MPOU3BOJICTBO CTPOMMATEPHAIIOB.

5. CenbCkoe XO3SUCTBO 3arpsi3HSET JUTOChHEpY
NyTeM BHECEHHWS B TMOYBY MHHEPAIbHBIX
ya00peHui u sa0XuMHUKaToB. Exeromno B mupe
BBIMYCKAETCSA OKOJIO MUJUTMOHA TOHH MECTULIUIOB.
Bce onu momagaroT B mouBy. DTO NPUBOAUT HE
TOJIBKO K €€ 3arps3HEHUI0, HO U K YXYAILICHHUIO
KauecTBa BBIPAIIMBAEMBbIX KYJIBTYP. s
MUHEPATBHBIX YAOOpeHuii Hanboyiee ONacHBIMU
SIBIISIIOTCSI HUTpaTHBIE U (hocaTHbIC

Haubonee onacHblif HICTOYHUK 3arps3HEHHS] — 3TO
3aXOpPOHEHHE  PAJMOAKTHUBHBIX  OTX0A0B. Ha
ATOMHBIX CTAHLHUAX OKOJI0 98% sA1epHOro TOILINBA
BBIOpAChIBAETCS B BUJE OTXOAOB. VX 3aKambIBaiOT
r1yOOKO B 3eMJIIO B CTaJIbHBIX KOHTEHHEpax

Tema 4.5. Biusinue conuaabHO-3K0J0THYECKHUX
(axTOpOB Ha 310pPOBbeE YeT0BEKA

1.[laiiTe onpeneneHus K MOHATHIO «3/10POBbEY.
2.0xapakTepusyiiTe paKTOpbl, BIUSIOLINE HA
3/10pOBbBE.

3.Ha uro oka3bIBalOT BIMUSHUE COLIUATILHBIC
baxTopsI?

4. HazoBure OCHOBHBIE )KH3HEHHO Ba)KHBIC

1. CyiecTByeT LEbIi psii ONPENEIeHUN, KOTOphIE
COZIep)KaT KPUTEPUH, ONPENEISIONINEe 310POBbE
YeJI0BeKa:

— 3JI0POBBE — ITO TMOJIHOE (prU3MUecKoe, TyXOBHOE,
YMCTBEHHOE M COLMATIbHOE 0JIaroroirydne;

- 3I0POBBE - 3TO HOPMaJIbHOE
(YHKIMOHMPOBAaHUE  OpraHM3Ma B  CHCTEME
«4EJIOBEK — OKPY)KAIOLIAsl CPEeNiay;




MOBE/ICHYECKUE (POPMBI.

— 3JI0POBBE — ATO YMCHHE MPUCIOCAOTHBATHCS K
MOCTOSTHHO MEHSOIUMCS YCIIOBUSIM
CYILIECTBOBaHUS B OKPY’KAIOIICH cpefie;

— 3JIOPOBBE — ITO OTCYTCTBHE OOJIE3HU;

— 3JI0pPOBBE — ITO CIIOCOOHOCTH K IOJIHOLIEHHOMY
BBIMIOJTHEHUIO OCHOBHBIX COIUATBHBIX (DYHKIIMHA.

2. buonornveckue (GaxkTopsl (HACIEICTBEHHOCTH)
20%

[IpenpacnonokeHHOCT K HACJEACTBEHHBIM
3a00JIeBaHUSAM

Okpyxatomasi cpeaa (mpupoaHasi, TEXHOTCHHas,
cormanbHas) 20%

3arpssHeHue  atMocepsl,  THApocepel U
auTochepsl, pe3kast CMEHa MIPUPOJIHO-
KITUMATHICCKUX YCIIOBUH, KIIMMAaTUICCKHE
U3MEHEHHUs, OJEKTPOMAarHUTHbIE U Jpyrue
U3ITyYeHUS

Crnyx6a 310poBbst 10%

HesddexTuBHOCTD POPMIAKTUIECKAX
MEPONPUSITHIA, HU3KOE KadecTBO MEIUIIMHCKOM
MOMOIIIH, HECBOEBPEMEHHOCTD €€ OKa3aHUs
NunuBuayansabiid 00pa3 sxxu3uu 50%

Kypenue, ynotpebiaeHue aJIKOT0JI4,
HecOamaHCUPOBAHHOE MHUTAHUE, BPEIHBIE YCIOBUS
Tpyda W TPOXKUBAHUSA, CTPECC, THUIOJUHAMUS,
IUIOXHEe  MaTepuajbHO  OBITOBBIE  YCJIOBHS,
3JI0yNIOTpEOJICHNE JICKapCTBaMH, YIIOTPEeOICHHE
HapKOTHUKOB, OJMHOYECTBO, HEMPOYHOCTH CEMEH,
HU3KAHA  00pa3oBaTeNbHBIA W KYJIBTYpHBIA
YPOBEHbB, BBICOKUI YPOBEHb YpOaHU3AINH

Hcxonast u3 3Toro, ciieyeT BBIBOJI, YTO COCTOSTHHE
3710pOBbsl  Kaxjaoro uemoBeka Ha 90 %
WHAWBUIYyIbHO, TaK  KaKk  3aBHCHT  OT
HACJIEICTBEHHOCTH,  (AKTOPOB  OKpPYKArOIIeH
CpeIbl 1 B OCHOBHOM OT MHIMBUAYAJIBHOTO 00pa3a
KU3HU  (TIOBENEHUs, TPUBBIYCK, IOCTYIIKOB,
CTpeMJICHUI).

3. C MEIUKO-OMOI0rNUECKUX HO3ULIMN
HauOoJIbllIee BIIMSHUE COIUATIBLHO-IKOJIOTHUECKUE
(akTOpbI OKa3bIBAIOT HA CIEAYIOIINE TEHACHIINU:
1) mpotiecc akcenepanuu,

2) HapylieHue GMOPUTMOB;

3) aiuiepru3anus HaceJIeHus;

4) pOCT OHKOJIOTUYECKOW 3a00JeBAEMOCTU H
CMEpPTHOCTH;

5) pocT 1onu Uil ¢ U30BITOUYHBIM BECOM;

6) oTcraBaHHMe (UIMOJIOTHYECKOTO BO3pacTa OT
KaJICHIapHOTO;

7) «OMOJIO’KEHHE» MHOTHX (hOpM MATOJIOTHH;

8) alumomornyeckass TEHICHIMS B OpraHU3alluu
JKU3HU U JIp.

4. MOXHO BBIACTUTH OCHOBHBIE KHU3HEHHO
Ba)KHBIC TIOBEJICHICCKUE (POPMBI.

1. dopmupoBaHue MOJIOKUTETBHBIX
MICUXOJIOTHYECKUX OMOIIMH BO BceX cdepax




KU3HEJCATeIbHOCTH (paboTa, OBIT, CEeMEWHBIC
OTHONICHMS, pealu3anusi B OOIIECTBEHHOW W
KyJbTypHOH KHU3HH) U ¢dbopmupoBanue
ONTUMUCTUYECKUX B3TIISIOB.

2. Opranuzanus TpyAOBOM JIEATENBHOCTH C
MakCUMaibHOW  3(PGEKTUBHOCTHIO, YTO  JaeT
BO3MOXKHOCTh pEal3allud U OTPa)KaeT CYLIHOCTb
Ka)KIOr0 YeJIOBEKa.

3. iBurarenabHasi akTUBHOCTb.

4. PuTMHuHBI  O00pa3  KH3HU  MPEANOIaracT
COOTBETCTBHE OMOJIOTMYECKUM pHUTMaM KakK B
IUIaHE CYTOYHBIX OHOPUTMOB, Tak B IIJIaHe
BO3PaCTHBIX NOTPEOHOCTEN.

5. CekcyanbHasi aKTUBHOCTb.

6. 310poBO€ CcTapeHHE — OTO €CTECTBEHHBIN
MPOLIECC, KOTOPBIH MPH MPaBUIBHON OpraHU3aluu
OpOTEKaeT C MHUHUMAJIbHBIMH  HETaTUBHBIMU
MOCIIEICTBUSIMH.

7. Otka3 OT BpEAHBIX  MPHUBBIYEK, YTO
CIocoOCTByET MOAJIEP>KAHUIO BBICOKHX
MoKa3aTeJie 3J0pOBb.

Pa3znea S. buoa

OI'dl B ’KHU3HHU

Tema 5.1. BUOTEXHOJIOTHH B KU3HH KAKI0T0
1.[JaiiTe onpeeneHne MOHITHIO «OMOTEXHOIOTHS.
KTo BBEN 3TOT TEpMUH?

2.HazoBuTe OCHOBHEIC HAIIPABJICHUS PAa3BUTHUS
OMOTEXHOJIOTHH.

3.IIpuBeauTe MpUMEpHI MEPCIICKTUBHOTO Pa3BUTHUS
OMOTEXHOJIOTHH B OTPACIsIX.

1. buorexHomorus — JIUCUUIUIMHA, KOTOpas
U3y4aeT BO3MOXHOCTU HCIIOJIb30BAHUS JKUBBIX
OPraHU3MOB JUJISl PEUICHHsS] TEXHOJIOTUYECKUX
3aa4. OHa HCHOJB3yeT METOAbl M 3HAHHS
TEeHETUKHU, MOJICKYJSIPHOW OHOJOTUH, OMOXUMUH,
SMOPHOJIOTUN W KJIIETOYHON OWOJOTHH, a TaKXKe
OPUKIAIHBIX  JAUCHMIUIMH —  XUMHUYECKOM,
¢u3ndeckoii W MHPOPMAMOHHOW TEXHOJIOTHA,
POOOTOTEXHHKH.

Tepmun OuorexHonorus B 1917 r. mpennoxun
BeHrepckuii mmxenep K. Epeku, xorma omucan
IIPOLIECC IPOU3BOJCTBA CBHUHUHBI, HCIOJIb3Yys B
KayecTBE KOpMa JIJIsl CBUHEHN caxapHyIO CBEKITY.

2. Ha paHHBII MOMEHT CYLIECTBYIOT TpH
OCHOBHBIX HaIpaBIICHUS pa3BUTHUS
OMOTEXHOIOTHH.

[lepBoe HampaBieHUE - 3TO KPYMHOTOHHAKHOE
MIPOU3BOJCTBO MUKPOOHOTO OeiKa JJisi KOPMOBBIX
HeNei, HE3aMEHHMBIX AMUHOKHCIIOT,
HE0OXOIUMBIX JUTS cOaaHCUPOBAaHHOCTHU
KOPMOBBIX JJ0OOABOK.

Taxoke, OBICTPO pacCIIUPSAIOTCS BO3MOXKHOCTH
MaccOBOIO  MPOU3BOJACTBA W NPUMEHEHHS
BUPYCHBIX M OakTepHAIbHBIX MPENapaToB IS

PO UITAKTUKHI 0oJe3HeH TITHII,
CEJIbCKOXO03SUCTBEHHBIX KUBOTHBIX, TUTST
s dexTuBHOM OOpBOBI c BpEIUTEIIMU

CEeJIbCKOXO35MCTBEHHBIX PACTEHUM.

Bropoe HampasneHue - pa3paboTKu B MHTEpecax
pa3BUTHUA OMOJIOTHYECKOI HayKH,
31paBOOXpaHeHuss M BeTepuHapuu. Ha ocHoBe
JOCTH>KEHMS] TEHHOM MHXKEHEPUH M MOJIEKYJIIPHOMN




Onoyoru OMOTEXHOJIOTUS MOXKET O00eCIeUHTh
3JIpaBOOXPaHCHUE BbICOK03 () (hEeKTUBHBIMU
AHTUOMOTHKAMHU,  BaKIWHAMH,  BUTAMHHAMH,
depMeHTaMu W ap. Ouompemaparamu IS
UCCIIEIOBATEIBCKUX U JICUCOHBIX IIeIIeH.

Tperbe  HampaBieHue -  pa3pabOTKH  JUIs
MIPOMBIIIIICHHOCTH.

3. B Hacrosmiee  BpeMsi  JTOCTH)KCHUS
OMOTEXHOJIOTHH TEPCIICKTUBHBI B  CJICAYIONINX
oTpacsx:

- B IPOMBIIIIICHHOCTH (nrmesas,
dbapmareBTHUECKas, XUMUYECKas, HedTera3oBas) -
UCTIOJIb30BaHUE OunocuHTE3a "
OuoTpaHcOpMaIlU HOBBIX BEUICCTB HAa OCHOBE
CKOHCTPYHPOBAaHHBIX METOIaMH TCHHOU
WH)KCHEPUU INTAMMOB OaKTepHU U APONIKEU C
3aJJaHHBIMHA CBOMCTBaMH Ha OCHOBE
MHUKPOOHOJIOTHYECKOTO CHHTE3a;

- B OKOJOTMM - TMOBBIIIEHHE 3(deKTHBHOCTH
9KOJIOTU3UPOBAHHOMN 3alIUTHI pacreHwuii,
pa3paboTku IKOJIOTHUECKHU 0e30ImacHbIX
TEXHOJIOTUH OYUCTKU CTOYHBIX BOJ, YTHIU3AIIHSI
orxon0B AlIK, KOHCTpyHpOBaHKE SKOCUCTEM;

- B DHEPIeTUKE - MPUMCHEHUE HOBBIX UCTOYHHKOB
OModHEpruH, MOJTyYEHHBIX Ha OCHOBE
MHUKPOOHOJIOTHYECKOTO CUHTE3a U MOJCITUPYEMbIX
(OTOCUHTETHUYECKUX TMPOIECCOB, OMOKOHBEPCHUU
O6uomaccel B Onoras;

- B CEIIbCKOM XO3SCTBE - pa3paboTka B 00JacTH
pacTEHHEBOACTBA  TPAHCTEHHBIX  arpOKYJIBbTYD,
OMOJIOTUYECKHX CPEJICTB  3alUThl  PACTCHHIA,
OakTepuaTbHBIX ynoopeHui,
MUKPOOHOJIOTHYECKUX METOJOB PEKYJIbTHBAIMH
MOYB; B O00JACTH >KUBOTHOBOJICTBA - BO3JIAHHE
3Q(PEKTUBHBIX ~ KOPMOBBIX  IpEMaparoB U3
pacTUTENbHOW, MUKPOOHOH OMOMAcChl M OTXOJIOB
CEJIbCKOTO XO35HCTBA, PEIPOIYKITUS KUBOTHBIX HA
OCHOBE YMOPHOTCHETHYECKUX METOJIOB.

- B MeIUIMHE - pa3paboTka MEAUIIMHCKUX
OuonpenapaToB,  MOHOKIIOHAJbHBIX  AHTHTEII,
BakMH. Pa3BuUTHC WMMYHOOMOTCXHOJIOTUH B
HAIpaBJICHUU TIOBBIMICHHUSI YyBCTBUTEIBHOCTH U
CHEU(PUIHOCTH HMMMYHOAHAIM3a 3a00JICBaHMIA
UHQPEKIIMOHHON ¥ HEUHPEKITMOHHON TPUPOJIBI

OTBeT OLIEHUBAETCHA OTMETKOM «5», eCJId 00yUaA0IIMACH:

* TOJHO pPacKpbUl CoOJIep)KaHUEe MaTepuajia B 00beMe, IPEeayCMOTPEHHOM
pOrpamMMoOi U Y4EOHUKOM;

* W3JI0KUJI MATEpUAl TPaMOTHBIM SI3bIKOM B OIPEACICHHONW JIOTUYECKOU
[I0CJIEI0BATEIBHOCTH, TOYHO UCITOJIB3YsI TEPMHUHOJIOTHIO;

* I0KA3aJl yMEHUE UIUTIOCTPUPOBATH TEOPETUUECKHUE TTOJI0KEHUS KOHKPETHBIMU

[IPUMEPAMHU, TPUMEHATHh UX B HOBOM CUTYAallMU IIPU BBIITOJIHEHUH MIPAKTUYECKOIO
3aaHus;




* MPOJEMOHCTPUPOBATl YCBOCHUE PaHEe M3YyYEHHBIX COMYTCTBYIOIIUX BOMPOCOB,
c(OPMUPOBAHHOCTh U YCTOMYMBOCTh UCIIOIB3YyEMBIX MPU OTBETE YMEHUI U HABBIKOB;

* OTBEYaJ CaMOCTOATENIbHO 0€3 HaBOASAIIMX BOIMPOCOB yuuTens. Bo3aMOXKHBI 01HA
— JIB€ HETOYHOCTH TPU OCBEIICHHH BTOPOCTENECHHBIX BOMPOCOB WM BBIKIAAKAX,
KOTOpPbIE 00Yy4aOLIUIICs JIETKO UCIIPABUII 10 3aMEYAHUI0 YUUTEIISL.

OTBeT OlleHMBAETCSA 0TMETKOM «4», eCJIi OH YA0BJIETBOPSIET B 0CHOBHOM

TpeOOBaHUSIM Ha OTMETKY «5», HO IPH TOM UMEET OJIMH U3 HETOCTATKOB:

* B UB3JIOKEHUHU JOMYIICHBI HEOONbIINE MPOOeNbl, HE HWCKa3HWBIIHE OOIIEro

COACPKaHUA OTBCTA,

¢ A0IMymCHbI OAMH HWJIM ABA4 HCOOYCTA IIpU OCBCHICHHMU COACPKAHHA OTBCTA,

MCIIPaBJICHHBIC 110 3aMEUAHUIO YUUTES;
* JIOmMyIlEHa OIInoOKa

ui  0oliee

ABYX HCOOYCTOB IIpU OCBCIICHHH

BTOPOCTEIIEHHBIX BOIIPOCOB, JIETKO UCIPABJICHHBIE 110 3aMEYaHUIO YUHUTEIIS.

OT1MmeTKka «3» cTaBUTCH B CIACAYIONIUX CIAYyYAAX:

* HEMOJIHO WJIM HEMOCJEJ0BATEIbHO PACKPBITO COJEPKAHHE MaTepualia, HO
MOKa3aHO 00Ilee MTOHMMaHWe BOMPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE
I JATBHEUIIIETO YCBOSHUS POTpaMMHOT0 MaTepuana (onpeneneHnbie « TpeboBaHusIM
K MaTeMaTH4eCKON MOTOTOBKU 00YYaIOIIErocs»);

* UMENNCh 3aTPYAHCHHS WM JOMYIIEHBl OIIUOKU B OMNpPEACICHUH MOHSITHA,
UCIIpaBJIEHHBIE M1OCJIE HECKOJIBKUX BOIPOCOB;

* HE PACKPBITO OCHOBHOE COZIEpKaHUE yueOHOro MaTepuaa;

* OOHApy)KEHO HE3HaHWE WM HEMOHMMaHUE OO0yyaroummcs OosblIed WIn

HauOOJIbIICH YacTH MaTcpuaia,

3KCIIPECC OIPOC HA JIEKIIUSIX I1IO TEKYIIEN TEME

Bomnpocsl

CcplIKa HA HCTOYHHK C coacpKxaHueM
IMPaBUJIBHOI'0 OTBETA, NPABUJBHLIC OTBETLI.

Pazjen 1. Kilerka — cTpyKTYPHO-PYHKIIMOHAJIbHAS €IMHULIA KUBOTO

Tema 1.1.buosiorus kak Hayka. Oomas
XapaKTePUCTUKA KU3HH

1. [JaiiTe onpeneneHue OMOIOTUU KaK HayKe.

2. Kto u xorga npeanoxxun repmuH «bruonorusi»?
3. Uto sByISI€TCS IPEAMETOM U3yUYeHHsI OHOI0run?
4.Yto popMupyeT MOJICKYJISPHBII YPOBEHb
OpraHM3aliy )KUBOro?

5.Yto takoe kieTka?

6./laiiTe onpeneneHUE MOHATHIO «BUI.

7. Kakue XMUMUYECKUE DIEMEHTBI COCTABJISIOT
OCHOBY JKUBBIX OpPraHU3MOB?

8. Ilepeuncinre CBOWCTBA KUBBIX OPIraHU3MOB.
9.HauMmenbliee KOIMYECTBO KAKUX XUMUYECKUX
2JIEMEHTOB B KJIETKaX?

1. Buosnorust — (0T rped. GUOC — KU3HB U JIOTOC —
yyeHHe), Hayka O JKUBBIX CyIIeCTBaX, HX
CTpoeHUH, (QYHKUMSIX U cBoiicTBax. Bwmecre c
GU3MUeCKUMU M XUMHUYECKHMH HayKaMHM OHa

OTHOCHTCS K €CTECTBEHHO-HAYYHBIM
JUCLUIUIMHAM.

2. Tepmun «Ouonorus» mnpemioxked B 1802 r.
¢dpaHIy3ckuM — ecrecTBoucnbiTareneM  KaHOM-

baructom JlamapkoM U HEMEUKHUM OOTAaHHKOM
['otdpunom-Peitaronsgom Tpeupanycom (1776-
1837) HezaBUCHUMO APYT OT ApyTa.

3. [IpenMeT OuOIOTUU — BCE MPOSBICHUS KU3HU:
pazHooOpa3ue, CTpoeHHEe W (YHKIUU HKHBBIX
CyIIECTB WU  HMX  TPUPOJHBIX  COOOIIECTB,
pacnpocTpaHeHUe, MPOUCXOXKICHUE U Pa3BUTHE,
CBS3U JIPYT C APYTOM M C HEKUBOU IPUPOION, KaK
B HACTOSIIEM, TaK U B ITPOIIOM.

4. B oOcCHOBE MpOLECCOB KU3HEAEATEIbHOCTH




JeXaT TMPOIECChl MPEBpaAlICHUs BEIIECTB, B
pe3ynbTaTe KOTOPbIX 00pa3yroTcsi  CIOXKHBIE
MOJICKYJIBl — TIOJIUCaXapHU/bl, JUIH/IbI, OCTKA H
HYKJIEUHOBBIE KHCIIOTHI.

5. Kietka siBiisieTcs 3J1EMEHTAapHOM CTPYKTYPHOU U
(bYHKIIMOHATBHOW eIMHUIIeH KkuBOro. OHa CITyKUT
OCHOBOM pOCTa, Pa3BUTHUI M PA3MHOKECHUS
MHOTOKJICTOYHBIX OPTaHU3MOB.

6. Bug — COBOKYMHOCTH 0coOel CXOXHX TIO0
CTPOCHHUIO, POUCXOXKICHUIO, UMEIOIINX
OJIMHAKOBBIA KapUOTHII, cBOOOIHO

CKpPEIIMBAOIIUX W JAlOIUX  IUIOJOBUTOE
MOTOMCTBO.

7. MakposnemeHTsl — 98%

8. Merabonmu3m, caMOpPETyJISIHs, PENpPOIYKIIHNS,
HACJIEJICTBEHHOCTh, U3MEHUNBOCTH, JUCKPETHOCTD,
pa3IpaXKuMOCTh, POCT U pa3BUTHE.

9. YIbTpaMHUKPOJIEMEHTHI

Tema 1.2.CTpyKTypHO-QPYHKIIMOHATbHASA
OpraHu3anus KJIeToK

1.KTo BriepBbie Hab01a1 KIETKY ?

2.KTO OTKpbLI IpOCTEHIITNE OpraHU3Mbl?

3.KTo co3nan nepByro KJIETOUHYIO TEOPUIO?
4.OCHOBHO€ OTJIMYHE MPOKAPUOTOB.

5. Kto oTtHOCUTCS K SyKapuoTam?

6. Kakue opranu3Mbl Ha3bIBaIOTCSI KOJIOHUATBHBIMU?
7.11ouemMy OJTHOKJIETOUYHBIE SIBJISIFOTCS
opranu3zMamu?

8. 3a cueT 4ero KUBYT MPOKAPUOTHI?

9. Kakue npokapuoThl HE SBJISIIOTCS Napa3zuTaMu’?

1.PoGepr T'yk (1665) mnepBeiM HaOmOmam ¢
[OMOIIBIO YBEJIIMYUTENBHBIX JIMH3 MOJApa3eiIcHue
TKaHEeH MPOOKHU Ha «TYCHKI, HITH «KIETKI.

2.A. JleBenryk(1680) OTKPBLI MHP
OJIHOKJIETOYHBIX OPTraHU3MOB.

3. T. lIBanny u M. Uneiineny B 1838 r.

4. TIpokapHuOThl — KHUBbIE OPraHU3MBbI, COCTOSIIIIE
U3 KJIETOK, KOTOPbIE HE UMEIOT KJIETOUHOIO sJIpa U
MeMOpaHHBIX OPraHEeLI.

5.0yKapuoThl — JKUBBIE OPraHU3Mbl, KIJIETKU
KOTOPBIX COJEPKAT AP0, a TaKkkKe MeMOpaHHBIC
OpTraHeJIbl.

6. KosnoHuanbHBIMM Ha3bIBAlOT OpPraHU3MBI, Y
KOTOPbIX B Ipoliecce OecHnojoro pa3MHOXKEHHUS
Jo4YepHHEe O0cOoOM OCTalOTCS COCTUHEHHBIMH C
MaTEpPUHCKUM OPTaHU3MOM.

7. Kierkm  OOHOKJIETOYHBIX  OpPraHU3MOB
BBINOJIHAIOT (PYHKLMH 1IETIOCTHOIO OpraHu3Ma.

8. SBnsitoTcs mapasuTaMy JIPYrMX OpPraHu3MOB U
HOIJIOIIAOT T'OTOBBIE OPraHUUECKUE BELIECTBA.

8. CuHe-3es1eHble BOJIOPOCIIH.

Tema 1.3 CTpyKTYpPHO-()YHKIHOHAJIbHBIEC
(akTOpBI HAC/IEICTBEHHOCTH

1. Komy npuHagiexutr XxpoMOCOMHasi TEOpUs
HACJICACTBEHHOCTHU?

2.I'ie HaXoaATCSI XpPOMOCOMBI?

3.13 kakux BEIECTB COCTOST XPOMOCOMBI?

4. Kakoli Habop XpOMOCOM COJIEPKHT COMaTHUYECKast
KjeTka?

5. Kakoit Habop XpoMOCOM COJIEPKHUT TOJIOBAs
KieTka?

6.Ha3oBuTe BU/IbI HYKJIEUHOBBIX KUCJIOT

7. YTo sBIAETCS MPOCTHIM BELIECTBOM B CTPOECHHUH
JAHK u PHK?

8.Hazosute Buanr PHK.

9.Yt0 Takoe peayniaukamnus’?

10. O6wacaure paBuiio Yapradda.

1. Tomacy Moprany

2. XpOMOCOMBI HAXOAATCS B AJIPE KICTKU

3.50% JHK u 50% Genka

4. JIBOMHOM, WJIH TATUTOWTHBIN

5. OpuHapHbli  HAOOpP XPOMOCOM, KOTOPBIi
Ha3bIBACTCS TAILIOUIHBIM

6.1HK, PHK

7.HyxneoTu bt

8.Mudopmarmonnas, TpPaHCIIOPTHAS,
puboco.ManpHas

9. Penymnukaums (ot sar. replicatio —
BO300HOBJICHHE) — TMPOIECC CUHTE3a JIOYCPHEH
MOJIEKYJIbI I€30KCUPUOOHYKICHHOBOM KUCIOTHI HA
MaTpulle poauTebckor Moiekybl JJHK

10. B 1950 romy amepuKaHCKUH Yy4E€HBIH
D.Yapradd ycTaHOBHII:




A=T, TI'=1I, A+T = T+ 1 (upaBmio
Yapradda)

Tema 1.4. O0OMeH BelleCcTB M NIpeBpallleHHe
HEPIruu B KJIeTKe

1.lens meTabonuzma.

2.9T10 Takoe accuMmIALug?

3.Y10 Takoe TUCCUMUIIALINS?

4.Kakue opraHu3Mbl OTHOCSITCS K aBTOTpodam?
5.Kakoti mporiecc Ha3bIBarOT (POTOCUHTE3OM?
6.Kakoii mpoiiecc OTHOCUTCS K JTUCCUMUIISALIAN?
7.HazoBuTe 3TaIbl YHEPTETHIECKOTO OOMEHA.
8.0cHOBHas (hYHKITUS adpOOHOTO JbIXaHUs?
9.Kakue opranu3Mbl HCHIOJIB3YIOT TOTOBBIE
OpPraHHYECKHE BEIIECTBA B META0OIU3ME .

1. Lenp wmerabonusma — CO3JaHHE CIOXKHBIX
BEIIECTB U CHA0KEHUE OpraHu3Ma SHEpTUeH.

2. AHabomu3M (acCUMWIAIMS, TUIACTHYCCKHUI
00MEH) — peaknuu OWOCHUHTE3a, MPH KOTOPBIX C
3aTpaToil  3Hepruu  oOpa3yrTCs  CIOXKHBIE
OpraHUYECKUE BEIIECTBA

3. Karabomusm (IMCCUMUWIISIS, YHEPTeTUYSCKHUI
00OMEH) — COBOKYIHOCTb XUMHYECKHX pPEaKIHii,
HaIpaBJIEHHBIX Ha pacmnaj] CJIOXKHBIX BEILIECTB C
00pa3oBaHUEM dHEPIUU;

4. ABTOTPOdBI — 3TO OpraHU3MBbI,
OCYIIECTBIISAIONINE MTUTAaHUE (TO €CTh MOJIYJArOIINe
HHEPTHUI0) 32 CUET HEOPTAHUUECKUX COCAMHEHUN

5.  ®OTOCHMHTE30M  Ha3bIBAIOT  0OOpa3oBaHUE
OpraHWYecKuX (M HEOPraHUYECKUX) MOJIEKYT U3
HEOPTraHWYECKHUX 32 CUET MCIOJIb30BAHUS SHEPTHHU
COJTHEYHOT'O CBETA.

6. JIMCCUMUITALIMIO Ha3bIBAIOT ele
SHEPreTUYECKUM 00MEHOM KJIETKHA 500070
KaTabOoJIM3MOM

7. DHepreTudeckuil 0OMeH OOBIYHO JENAT Ha TPU
JTana: IMOATOTOBUTENBHBIH, OECKHCIOPOIHBIN,
a’po0HOr0 JAbIXaHUS

8. AspoOHOe JbIxaHHe O00ecleuyrBaeT KIETKY
sHepruedd. IIpum  okucieHUM JBYX  MOJIEKYJI
MOJIOUHOM KHCJIOTHI 00pa3zytorcs 36 MoJekyl
ATO.

9. 'erepoTpodHbIe.

Tema 1.5. JKM3HeHHBIN MUK KJIeTKH. MUTO3.
Meiio3

1.Yto0 Takoe XKU3HEHHbIIA UK KJIETKU?

2. Y10 Tako€ MUTOTHUECKUI [TAKI?
3.006pscHUTE Iepuo HHTEPGha3HI.

4.YTo co0oii mpeacTaBiasieT MUTO3?

5. Yto coboii mpeacraBisieT Meio3?
6.HazoBuTe cTaguu neneHus Mpyu MUTO3E.

7. buoyornyeckoe 3HaueHUE MEH03a.

8. CKoJIbKO JieTieHui y Meiio3a?

9.B o6pazoBaHue KakuX KJIETOK JIEKUT ME03?

1. JKu3HeHHBIH IUKJI KIETKHU — OTO TMEPUOJ
CYIIECTBOBaHMUS  KJIETKM OT MOMEHTa €
oOpa3oBaHusi TyTEM  JEJIEHUS  MAaTEePUHCKOM
KJIIETKH /10 €€ CMepTH

2. MutoTHYeCKUW UHUKI — TEPHOJ BPEMEHH,
KOTOPBI JUIUTCS OT OJHOTO JACTICHUS 10 IPYroro
3. Unrepdaza- moaroToBka K ACNECHUIO KIETKU

4. Muto3 — CJI0XHOE, HEMpsSMOe, MOJHOLIEHHOE
JIeJIeHUE KIIETKH.

5. Mei103 — 3T0 BUJ ACIIEHHUs KIETOK, IPA KOTOPOM
MPOUCXOUT YMEHBIIIEHUE YUCIIAa XPOMOCOM BIIBOE
U Mepexoj KIETOK U3 JUIUIOUIHOTO COCTOSIHHS B
rarIonIHOE

6.Ilpodaza, meradasa, anadasza, Tenodasa
7.Takum oOpa3om, B pe3ysibTaTe Mei03a U3 OHOM
JTUTUTOUTHON KJIETKH OOpa3yroTCs YeThIpE KICTKH
C TarIOUTHBIM HAOOPOM XPOMOCOM.

8.JlBa mocnenyrommux AeIeHus

9.fBnsercs OCHOBHBIM 3TaIllOM raMeTOT'CHE3a,;




Paznen 2. Ctpoenue u (yHKIIMH OPraHusmMa

Tema 2.1. CTpoeHue opranusma

1.Yto coboii mpecTaBiIsSioT MHOTOKJICTOYHBIE
OpraHu3Mbl?

2.U3 yero oOpa30BaHbI CUCTEMBI OPTaHOB?
3.YTo0 Takoe TKaHb?

4.Kakoe CBOMCTBO Ha3hIBaCTCS TOMEOCTa30M?
5.J1ns yero HeoOX0 UM romeocTas?

6.KTo BriepBbIe 0OBSICHIII HATMYUE TOMEOCTa3a?

1. MHOTOKJIETOYHBIE OPTraHU3MBI COCTOST U3
OOJIBIIIOTO YHCIa KIETOK, TudQepeHIIMPOBaHHBIX
[0 CTPOCHUIO U QYHKIUSIM.

2. Opranbl, BBIIOJHSIOMKE O0mUE (QYHKIUH U
UMEIoNe o0Iee MPOUCXOKACHHE, O00pa3yroT
CHCTEMBI OPT'aHOB.

3. CxonHble 1O CTPOECHHUIO U JEHCTBYIOILKE
COBMECTHO KJIETKH 00pa3yrOT TKaHU

4. T'omeocta3 — CBOWCTBO HUBOIO OpraHHU3Ma
COXpaHSTh OTHOCHUTEIIEHOE JMHAMHYECKOE
MIOCTOSTHCTBO BHYTPEHHEH CpEJIbI.

5. HeoOxoaumocTh roMeocTaza OObSICHIETCS TEM,
9TO0 BCE OHMOXMMHYECKHE pPEaKIHH  MOTYT
IIPOTEKATh B CTPOTO OIPEIETIEHHBIX YCIOBHIX

6. Mpicnb O CYIIECTBOBAHMHM MEXAaHHU3MOB,
obOecreunBarOIMX romeocrtas, BuepBbie B XIX B.
BbICKa3an (paniy3ckuii yuénsiii Kinog bepuap

Tema 2.2. @opmbl pa3MHOKeHHsI OPraHU3MOB
1.Yto Takoe penpoayKuus Kak CBOWCTBO
opraHusma?

2.YT0 J1eXUT B OCHOBE Pa3MHOKEHHUSI?

3.HazoBure ¢hopMbI pa3MHOKEHHSL.

4.YTtoco0oii mpeacTaBiseT 0ecnoyioe pa3MHOKEHUE?
5.Y Kakux OpraHu3MOB Pa3MHOXKEHUE MTyTeM
JeJIeHus?

6.Yto0 Takoe criopynsuus’?

7.Y KakuX OpraHu3MOB Pa3BUTO BEreTaTUBHOE
pa3MHOXKeHue?

8.Kakum MeTonom siBisieTCsl KIIOHUPOBAHUE?

9.YTo0 Takoe pereHepanus’?

10.Yem oTnuyaeTcs MOJI0BOE Pa3MHOKEHHUE OT
6ecriosoro?

11. Yto Takoe mporecc criepMarorenes?

12. Yro Takoe oBorenes?

13.B 4em 3akiro4aeTcst Mpouece Ora0A0TBOPEHUS?
14.kaK TPOUCXOAUT BHEIIHEE OIJIOI0TBOPEHHE?

15. Kak mpoucxoauT BHYTpEHHEE OIIOJOTBOPEHUE?

1. PasmHOXeHHME, T. €. BOCIpOHM3BEIEHHE cebde
[MOJOOHBIX

2. B ocHOBe pPa3MHOXEHHUS JICKUT CHOCOOHOCTH
KJIETKH K JEJCHHI0, a TMepefada TeHEeTHYECKOU
uHpopManuu  OOecreYrBaeT  MaTepHATBHYIO
IIPEEMCTBEHHOCTD TIOKOJICHUH JII000T0 BUIA.

3.  Boensior  51Be  OCHOBHBIE  (POPMBI
pPa3MHOXKEHHS: OECITONIOE U TIOJIOBOE.

4. Cmoco0 BOCIPOM3BOJCTBA TIOTOMCTBA U3
COMATHYCCKUX KJIETOK 663 ydacCTusa TraMET
poauTens

5. JlenieHMeM MaTEpPUHCKOM KIIETKM Ha JIOYEPHHE
pa3MHOXArOTCSA Bce OaKTEPHUU U MPOCTEHIITNE

6. CrnopyJsiiiusi moJipa3yMeBaeT pPa3MHOKEHHUE C
MOMOIIBIO CIIEIIMATU3UPOBAHHBIX KIIETOK — CIIOP.

7. BereraTuBHOE€ pPa3MHOXXEHUE - pa3BUTO Y
pacTeHuit

8. SABnsercs UCKYCCTBEHHBIM METOJIOM
pPa3MHOKEHUs

9. Perenepanus - 3amelnieHUE yTPAauy€HHOM YacTH
opraHusma.

10. OcywecrtBusiercss ¢
IIOJIOBBIX KJIETOK (TaMeT).
11. Cnepmarorene3 — npouecc pa3BUTUS MYKCKUX
MOJIOBBIX KJIETOK — CIIEPMATO30M/I0B.

12. OBoreHes — mnpouecc pa3BUTUSA KEHCKUX
MOJIOBBIX KJIETOK — SIULIEKIIETOK.

13. Ilpomecc OmIOJOTBOPEHUSI COCTOUT B
COCAMHECHUN >KEHCKOM M MYKCKOM KIETKU C
CO3JJaHUEM 3UTOTHI.

l14.I'ameTsl mMOManalOT B BOJIHYIO CpeLy, UX
COEIMHEHUE MPOUCTEKAET CIYYarHO.

IIOMOIIBIO 0COOBIX




15. Cauguaue raMeT B IOJIOBOM CUCTEME CAMKH.

Tema 2.3. OHTOreHe3 pacTeHuil, ’)KUBOTHBIX U
yeJioBeKa

1.Yrto Takoe ontorene3? Ero nepuossi.

2.YTo BKJIIOYAET SMOPHUOHATIBHBIN MIEpUO?

3. Uto BKIItOYAET MOCTAIMOPUOHAIBHOE pa3BUTHE?
4.00bsCHUTE MPSAMOE PA3BUTHE OPraHU3MOB.

5. O0BsicCHUTE HETIPSIMOE Pa3BUTHE OPTAHU3MOB.
6.11300pa3ure cxemy HEMOJHOTO MPEBPALLEHUS.
7. I300pa3ute cxemy MOJHOTO MpeBpallleHuUs.
8.C yeMm cBsi3aH IpoLECC CTapeHUs?

9. CmepTh Kak mporiecc.

1. Ownrorene3 (MHAMBUAYyAJIbHOE  Pa3BUTHE)
BKJIIOUAET BECh MEPUOJ KU3HU OCOOH OT 3UTOTHI
no  cmeptd.  Pasnuuaror  gBa mepuopa:
SMOPUOHANIBHBIN U TOCTAIMOPUOHAIIBHBIH.

2. DMOpUOHATBHBIN MEPHO - BpeMs, KOT/1a HOBBIi
OpraHHu3M Pa3BUBAETCS BHYTPU MATEPUHCKOTO WU
BHYTpHU SIi11a, CEMEHU

3. IlocToMOpHOHaTBPHOE pa3BUTHE OpraHU3Ma -
[10CJI€3apPO/IbIILIEBBIH, IEPHO]] OHTOTE€HE3a

4. Ilpsimoe pa3BuTHE

OpranusMbl BBIXOJST MaJ€HbKUX Pa3MEPOB, HO B
HEM 3aJI0’KEHbl BCE OCHOBHBIE OPTaHbl, CXOJIEH CO
B3POCJIBIM.

5. PazButue ¢ meramopdozamu

N3 sAlLEeKIeTKH BBIXOAUT JIMYMHKA, YCTPOCHHAs
npouie B3pocioil ocodbu, pacter u nutaerca. Co
BpEMEHEM MPOUCXOAUT HM3MEHEHUE OpraHoB
(metamopo3), opraHuM3M TpEBpaAIIACTCSI  BO
B3POCITYIO 0COOb.

6. Heronnoe npeBpaiiexue:

Aiilla — JIMYUHKa — B3pocias 0co0b

7. IlonnHOE TIpEBpAllEHHUE:

Aiilla — JIMYUHKA — KyKOJIKa — B3pociias 0co0b
8. Crapenue —  9TO0 3aKOHOMEPHBIH,
HapacTalolMil BO BPEMEHU MPOLECC, BEAYUIUN K
CHI)KCHHMIO TMPUCIOCOOUTETHHBIX BO3MOXKHOCTEH
OpraHu3Ma M YBEJIHMUEHUIO BEPOATHOCTH CMEPTH

9. CmepTh — HeoOpaTHMOE IpEeKpalieHue BCeX
IPOSIBJICHUH KU3HEEATEIILHOCTH OpraHu3Ma.

Tema 2.4. 3aK0OHOMEPHOCTH HACJIEIOBAHUS
1.I'eneTuka kak Hayka.

2.HacnencTBeHHOCTh KaK CBOMCTBO OpraHu3Ma.
3.I3MeHUnBOCTh KaK CBOMCTBO OpraHu3Ma.
4.Yto Takoe perotun?

5. Urto Takoe reHoTuIr?

6. [laTh onpeniescHUE TeH.

7. Uto Takoe aJlIeNIbHBIC T'CHBI?

8. Kaxoi1 opranusm siBisieTcsi TOMO3UTOTHBIM?
9. Kakoii opranusm sBJISI€TCS T€TePO3UTOTHBIM?
10. Kakoii reH siBisieTcst pelieCCUBHBIM?

11. Kako#i red sBisieTcst JOMUHAHTHBIM?
12.Kakoe ckpenimBaHue Ha3bIBae€TCsI
MOHOTUOPUAHBIM?

13. Kakoe ckpeniuBaHue Ha3bIBaeTCs
JTUTHOPUTHBIM?

14.Kak Ha3piBaercs 2 3ak0H Meuakis?

15. xak Ha3pIBaeTcs 1 3akoH Menpaensa?

16. Kak HaspiBaercs 3 3akoH Meunnaena?

17. O0bsicHUTE KOZOMUHHPOBAHUE.

1. T'emeruka — Hayka O 3aKOHOMEPHOCTSX
HaCJIEJCTBEHHOCTH U U3MEHYMBOCTH.

2. HacnencTBeHHOCTh — CBOMCTBO OpraHHU3MOB
nepeJaBaTh CBOU MPU3HAKU OT OJHOIO IOKOJICHHUS
K Ipyromy.

3. UW3MeHuUuMBOCTH — CBOICTBO OpraHuU3MOB
nproOpeTaTh HOBBIE 10 CPABHEHUIO C POAUTEISIMU
IIPU3HAKU. B HIMPOKOM CMBICIIE  IIOA
U3MEHUYMBOCTBIO TIOHUMAIOT pa3Inyusl MEXAY
0c00sMU OJJHOTO BHJA.

4. ®eHOTUII — COBOKYIHOCTh BCEX BHEIIHUX U
BHYTPEHHUX [IPU3HAKOB OpraHu3Ma.

5. 'eHOTUIl — COBOKYIIHOCTH '€HOB OpraHu3ma

6. 'en — (yHKIMOHAIILHO HENEMMAas CIMHHUIIA
FEHETUYECKOTO MaTepuaja, Y4YaCTOK MOJEKYJIbI
JHK, xomupyromuii DEpBUYHYIO CTPYKTYpy
NOJIMIENTHA, MOJIEKYJIbl TPAaHCIOPTHOW WM
pubocomuoii PHK.

7. AnnenbHble T€Hbl — TE€HBI, PACIIOJIOKEHHBIE B
UJCHTUYHBIX JIOKYCaX TOMOJIOTUYHBIX XPOMOCOM.




8. Tomosurora — opraHusM, HMEIOIIUN
QJIJIeNTbHBIC TEHBI OJTHOW MOJIEKYJISIPHOU (DOPMBI.

9. Terepo3urora — OpraHus3M, HMEIOIINN
aJJIeNbHbIE TeHbl PA3HON MOJEKYISIPHOM POpMBI; B
9TOM  ciy4ae OJMH M3 TEHOB  SBISIETCA
JOMUHAHTHBIM, JPYTrOil — PEIECCUBHBIM.

10. PeneccuBHBIN Te€H — ajlieNb, ONPEACISIONINN
pa3BUTHE TIPU3HAaKa TOJBKO B T'OMO3UTOTHOM
COCTOSTHUM; TaKoil Npu3HAK OyHeT Ha3bIBaThCS
PEIECCUBHBIM.

11. JloMUHaHTHBIN T€H — aJUIeNb, ONPEACISIONINN
pa3BUTHE TPU3HAKA HE TOJHKO B TOMO3WUTOTHOM,
HO M B T€TEPO3UTOTHOM COCTOSIHHH.

12.  MonHoruOpusHEIM - B Cly4ae €clii
CKpelIuBaeMble OCOOM OTIUYAIOTCA TOJBKO IO
OJIHOMY HCCIJIETyEMOMY NPU3HAKY (LIBET CEMSIH)
13. JIuruOpuaHbIM - €CIU CKpellruBaeMbie 0coOu
OTJIMYAIOTCSI TI0 JIBYM pa3JIMYHBIM TpU3HAKAM
(uBet 1 hopma ceMsiH).

14. Bropoit 3akoH  MeHgens -  3aKOH
pacIerIeHHs.
15. 3akoH enuHooOpa3usi 1 TOKOJEHUS W

JOMUHUPOBAaHUS OJTHOTO MPU3HAKA HAJ IPYTUM.
16. Tperuii 3akoH MeHens - 3aKOH HE3aBUCUMOTO
HacCJEe0BaHUS.

17. KomomuHupoBaHue -  B3aUMOJCHCTBUS
aJIeTIbHBIX TEHOB, npu KOTOpOM B
TFeTEPO3UTOTHOM COCTOSIHUM MOTYT OKa3aTbCs JBa
JOMUHAHTHBIX T€HAa OJHOBPEMEHHO, IPU 3TOM
Ka)K]IbII T€H OTBEYAET 33 CBOM MPU3HAK.

Tema 2.5. CuenJieHHoe HacJ1el0BaHHe PU3HAKOB
1. KTo u3yuun siBlieHHE CLEIJIEHHOTO HACIEe10BaHUs
IIPU3HAKOB?

2.Ha kakux opraHu3zMax MpoBOJUJI UCCIIEI0OBAaHUE
Mopraun?

3.0 uem riacur 3akoH Moprana?

4.Kak HaclieyroTcsl IPU3HAKU B ayTOCOMax?

5.Kak HacneqyroTcst IPU3HAKHU B IIOJIOBBIX
xpomocomax?

6.ITpuBeauTe NpUMeEpHl CLEIIIEHHOIO HACIEeI0BAHUS
y 4YeJIOBeKa.

7. UeMy paBHO YKCJIO IPYIII CLEIUICHUS B
opranuzme?

1. SIBneHHMe CIEIUIEHHOIO HAclAeA0BaHUS OBLIO
u3ydyeHo Tomacom Mopranom.

2. T. Mopras BbiOpan y 1po30(uiibl apy reHoB.

3. T'eHnl, HaxojsuIMecss B OJHOM XpPOMOCOME,

O6p a3yroT rpymuiy CHCIIIICHUA n qacCTo
HaCJICOAYIOTCS COBMECTHO,
4, FGHH, PacCIIOJIOKCHHBIC B ayTocomMax,

HACJIEYIOTCSI HE3aBUCHMO OT I10J1a OCOOH.

5. I'enbl, KOTOpBIE pACIONOKEHBI B IOJOBBIX
XpOMOCOMaX, CHEIUICHBI C MTOJIOM.

6. YV denoBeka psii NPU3HAKOB TAKXKE CLEIUIEH C
nomom. K  HMM  oTHocATcs,  Hampumep,
HACJIEIOBAaHHE PELIECCUBHOIO TeHa JalbTOHU3MA
— AaHOMaJHMH I[BETHOTO 3PEHMs], CBSI3aHHON C
HECIIOCOOHOCTBIO pa3nyaTh KPACHBIA U 3€NIEHBIH

OBCTa, PCHOCCCHMBHOI'O TICHA I‘eMO(i)I/IJ'II/II/I —
HeCBépTHBaeMOCTI/I KpOBHU
7. Ywucno rpyni CHOCIUICHUA  COOTBETCTBYCT

TrarIOnAIHOMY Ha60py XPOMOCOM.

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHBOCTH
1.M3MeH4eBOCTh KaK CBOMCTBO OpraHu3Ma.
2.Yro coboii mpeacTapisier MOIU(PUKATHOHHAS

1. HM3MeHuYMBOCTH - CBOMCTBO OpraHusma
nproOperaTh HOBbIE IPU3HAKU M CBOMCTBa

2. MonudukanmonHass HW3MEHYUBOCTH - 3TO




H3MEHYUBOCTE?

3.Yto Takoe HOpMa peaxIuu?

4.C yeM cBsA3aHa HACJICACTBECHHAS U3MECHUMBOCTh?
5.Korma Bo3HuKaeT KOMOMHATHBHAS N3MEHYHUBOCTD?
6.YUt0 Takoe MmyTanuu?

7.HazoBuTE BUJIBI MyTaLIUM.

8. Kaxkwne MyTallui NPUMCHAIOT B CCIICKIIUU

WU3MCHCHUS MIPU3HAKOB opraHusma (ero
¢eHoTHna), BbI3BAaHHBIE W3MEHEHHSIMH YCIOBUH
cpeapl OOMTaHUs U HE CBA3aHHBIC C W3MEHEHHUSIMU
TeHOTHUIa

3. Hopwmoii peakiuu Ha3bIBalOT T'€HETHYECKU
(HacNeICTBEHHO) 3aKperieHHbIe npeiesbl
(TpaHuIIbl) K3MEHYUBOCTH MPU3HAKA
4. Hacnencreennas
(HeompeneneHHas, VHAWBUIyaJIbHAS,
reHOTUIMYecKas) - ¢opmMa  HM3MEHYHUBOCTH,
BbI3BaHHAsl U3MEHEHUSIMHU T€HOTUIIA OPraHu3Ma

5. KoMOuHaThBHas M3MEHYMBOCTH BO3HUKAET B
pe3ynbTaTe TOSABIEHUS y TOTOMKOB HOBBIX
COYCTaHMI reHOB (KOMOMHAIUIA).

6. Myramuu (1laT. mutatio - HW3MEHEHHue) -
BHE3aIlHbIC, BO3HHMKAIOIIME CHOHTAHHO WM
BBI3BAaHHBIC MyTareHaMy HacClleAyeMble U3MEHEHHUS
TCeHETHYECKOT0  MaTepuaya, NpPUBOIANIME K
WU3MEHEHHIO TeX WJIM MHBIX IPU3HAKOB OpraHu3Ma.
7. I'eHHBIE, XPOMOCOMHBIE, TCHOMHBIE

HU3MCHYNBOCTH

8. B cemekuuum  pacTeHMH ~ NPUMEHSIOT
NOJUIUIONINIO  (MHOTOKPAaTHOE  YBEJIHMYCHHE
XpOMOCOM).

Pa3znen 3. Teopus 3BoJIOIMHA

Tema 3.1. UcTopusi 3BOJIIOMOHHOT0 YYEHHS.
Muxkpo3BoJronus.

1.9BOTIOYMOHHOE yUE€HHE KaK HayKa?

2.Y10 Tako€ MUKPOIBOJIOIHS?

3. Uto Takoe MaKpOdIBOTIOLIMS?

4. Co3naTenb NepBOro 3BOJIOLMOHHOTO YUYEHHUS?
5. KTo co3nan nepByo 3BOJTIOLUOHHYIO TEOPUIO?
6. HazoBute dakropsl 3Bom0NMH 110 J[apBUHY.
7. Yrto coboii mpeacrapisier 6oproda 3a
CylIecTBOBaHHE?

8.Yto coboii mpencTaBIseT €CTeCTBEHHBIN 0TOOP?
9.Yto Takoe nomymsus?

10.HazoBuTe pakTOpHI SBOIIOLNH.

11. HazoBute nytu BU1000pa3oBaHMUsL.

1. DOBONIOLMOHHOE YUY€HUE (TEOpUsI IBOIIOLINUN) —
HayKa, U3ydyalolas HCTOPUYECKOE pa3BUTHE
YKU3HU: TPUYUHBL, 3aKOHOMEPHOCTH U MEXaHHU3MBbI

2. MUuKpO3BOIIOIUS — BOJIOLHUOHHBIE MTPOLIECCHI
HA  YpOBHE  TOMyJNSLIMHA, NOPUBOASAIINE K
00pa30BaHUIO HOBBIX BHJIOB

3. Makpo3BoJIolus — 3BOJIOLUSA HAIABUIOBBIX
TaKCOHOB, B pe3yJibTaTe KOTOPOW (OpMHUPYIOTCS
0oJiee KpymHbIE CUCTEMATUYECKUE TPYIITIBI

4. Kan baruct Jlamapk co3mai nepBoe IeJI0CTHOE
IBOJIIOIIMOHHOE YUCHHUE.

5. Yapnbs3z [lapBuH co31al  3BOJIIOLMOHHYIO
TEOPHIO, OCHOBAHHYIO Ha TIOHATHSX OOpBHOBI 3a
CYIIIECTBOBAaHHE U €CTECTBEHHOTO OTOOpA.

6. daxTops! 3BooIMY 10 Y. [lapBuny — 3T0:

- HaCJIEZICTBEHHOCTH;

- U3MEHYUBOCTH;

- bopb0a 3a CyIIeCTBOBAHHUE;

- €CTECTBEHHBIN 0TOOD.

7. boprba 3a cyliecTBOBaHHE — BECh KOMILIEKC
B3aMMOOTHOIICHH OPraHU3MOB C YCJIOBHUSIMH
OKpY’KalIlel cpeapl: C HEXKUBOM MPUPOIOI
(abuoTtnueckumu  ¢GakTopamMu) U C JPYTUMH
opranu3mMamu (OMOTHYECKUMH (PaKTOPaMM ).

8. EctectBenHbIit 0TOOp — mpoliecc, B pe3yabTaTe
KOTOPOTO BBDKHMBAIOT M OCTABIAIOT IOcie cebs




IOTOMCTBO  NPEUMYILLIECTBEHHO ocobu C

[IOJIE3HBIMU B TAHHBIX YCIIOBUSIX
HACJIEACTBEHHBIMU N3MEHEHUSIMU
9. [Tllomynsauus — COBOKYIHOCTb CBOOOJHO

CKpEIIUBAIOIIMXCSI 0CO0el OJTHOTO BHUA, KOTOpas
JUIUTEIBHO CYIIECTBYET B ONPEACNEHHON YacTH
apeaja OTHOCUTEIbHO OOOCOOJIEHHO OT JApYrux
COBOKYITHOCTEH TOTO K€ BUJA.

10. Brigensior HECKOJIBKO OCHOBHBIX
3JIEMEHTAPHBIX (PaKTOPOB IBOJIFOIUU:

- MyTaI[MOHHBIH Mpoliecc;

- IOMYJISIIUOHHBIE BOJIHBI U Apeii() TeHOB;

- U30JISILIMSL;

- €CTECTBEHHBIN 0TOOD

11. Pasnnyator  11Ba  OCHOBHBIX  IYTH
BU/1000pa30BaHMSL: reorpaguyueckoe,
IKOJIOTUIECKOe

Tema 3.2MaxkposBosonns. BosnnkHoBenne u 1. MakposBomtonuss — 23BOJIOLUSA HAJABUAOBbIX

pa3BUTHE )KM3HU HA 3emJie
1.Makpo3BoJto1us KaK Mpoiecc.

2.YTo0 SBIISIETCS BaXXHBIMU IIPOLIECCAMU
MaKpO3BOTIOLUAN?

3.Kakue opransl GopMHUPYIOTCS B PE3yJIbTaTe
JTUBEPTreHIIUN U KOHBEPTCHIINH?

4. KTo ycTaHOBUJI TJIaBHBIE HAIIPaBJICHUS
3BOJIIOLIMU?

5.Yto oTHOCHTCS K OMOJIOTHIECKOMY TIporpeccy?
6.HazoBuTe myTH OHOJIOTHYECKOTO IIporpecca.
7.Cytb Teopun Onapuna?

8.Uto Takoe Omosornueckuii perpecc?

TaKCOHOB, B PE3YyJIbTaTe KOTOPOH (HOPMHUPYIOTCS
0oJiee KpyIHbIE CHCTEMATUYECKHIE TPYIIIIHL.

2. BaxubpIMH mpomeccaMH  MaKpOAIBOIIOIHH
SIBIISTIOTCSI TUBEPIeHIINS M KOHBEPTCHIIUS.

3. B pesymprate auBepreHUUH (POPMUPYIOTCS
TOMOJIOTHYHBIE OpTaHBbl, B nporecce
KOHBEPIeHIIMN — aHAJIOTUYHBIE.

4. OreuectBennblie yuénsie A.H. Cesepuos u N.1.
[Imaneray3eH yCTaHOBWIIM IJIaBHbIE HAIPaBICHUS
sBoMoLMM  (OMONOrMYeckuit  mporpecc U
Ouosornyeckuid perpecc) M TIJaBHbIE IyTH
sBOMOLMM  (apoMOp(O3bl, HUIUOANANTALMM U
JIETCHEPALIHH ).

5. Apomopdo3bl, HaMOaaNTallud U JIeTeHEepaluu
OTHOCAT K OMOJIOTHYECKOMY IIporpeccy

6. CyliecTByloT  TpU  OCHOBHBIX  IIyTH
OHOJIOTNYECKOr0 nporpecca: apomopdos,
UAMOAIaNTaLUs ¥ 0011ast IereHepanus

7. CornmacHo  Tteopun  OmnapuHa,  KU3Hb

npejacTaBisieT  co0OM  3aKOHOMEpHBIM  ATamn
9BOJIIOIIMU XUMHWYCCKUX COGHHHGHHﬁ.

8. buonornueckuit perpecc — 3TO IBOIOIMOHHOE
JBUXXCHUC, npu KOTOpOM IMPOUCXOOUT
COKpAIlEHHE apeajia; YMEHbIIEHWE YUCIEHHOCTH
oco0Oeil M3-3a HENPHUCIIOCOOJEHHOCTH K cpejie
06I/ITaHI/I$I; CHMIXCHHUC YHCJIa BHAOB TI'pPYyHIl HU3-3a
JaBJICHUS JPYIrUX BUJIOB, BBIMUPAHHUEC BU A

Tema 3.3. [Ipoucxo:kaenue yeno0BeKa —
aHTpomnoreHe3

1.Kak Ha3pIBaeTCsl HayKa O 4yeaoBeKe?

2.KTo BBICKa3all MPEATNOI0KEHHE 00 BOJIOIIUN

1. AHTpOnONOrus — HayKa O 4YeJOBEKe.

2. Y. JlapBuH B kHure «lIpoucxoxaeHue yenoBeka
u monoBor otToop» (1871) mpoanamuzupoBan
OOLIMpHBbIE JaHHbIE CPAaBHUTEIBHON aHATOMMH,




yeioBeKa?

3.Kakoe MecTO 3aHMMAET YCIOBCK B CUCTEMATHKE
OpraHUYecKOro mupa?

4.00bsICHUTE TIOHATHE «YETOBEUYECCKHE PACHD.
5.CKOJIBKO pac BBIAEISAIOT?

6.YTo cBUIETENBCTBYET O €UHCTBE BCex pac?
7.I'me u xorja mosiBUIICS Y€JI0BEK pa3yMHBIH?
8.UTo CBUIIETENBCTBYET O PacceIeHUH YenoBeKa?

AMOPHUOJIOTUA M CUCTEMATUKH U PaCHPOCTPAHUI
Ha JeloBeKa OCHOBHBLIC ITOJIOKSHUS
HBOJIFOLIMOHHOM TEOPUHU.

3. YenoBek 3aHUMAET CIEAYIOIIEE IOJOKEHHUE B
COBPEMEHHON CHCTEMATHKE >KUBBIX OPTraHU3MOB:
tun  Xopnosble, mnoatun I[lo3BoHOYHBIE, Kiacc
MuekonuTtaronie, noxakiacc IlnaneHraphbie,
otpsan [Ipumartel, cemeiictBo Jlroau, pon Yenosek,
BUJ1 YenoBeK pa3yMHBII.

4. YenoBedyeckre pacbl — OTO HMCTOPUYECKU
CIIOXKHBIIMECS TPYNIbl JoJeH, OO0beAUMHEHHBIE
OOIIHOCTBIO  MPOUCXOXKIEHUSA H  CXOACTBOM
HEKOTOPBIX BTOPOCTEIEHHBIX MOPQOIOTHISCKUX
MIPU3HAKOB

5. Bug Yenosek pasymubiii (Homo sapiens) B
HACTOsIIEe BpeMs pa3/ieiéH Ha 3 win 5 O0JIbIINX

pac.
6. O enmumnactBe Bupa Homo  sapiens
CBHJICTEIBCTBYET TO, YTO BCE pachl YEIIOBEKA

pPaBHOIICHHBI B OWOJIOTUMECKOM OTHOIICHHH H
HaxoJsTCsT HAa OJAHOM M TOM € YPOBHE
ABOJIFOLIMOHHOTO Pa3BUTHS.

7. CoBpEeMEHHBIM YEIOBEK — XOMO CalleHC
(4esmoBeK pa3yMHBIN ) — MOsBUICA B A(pHKe OKOIO
200 ThIC. N€T Ha3ax

8. Haxomkum HCKOMAaeMbIX OCTaHKOB JPEBHUX
JIOJCl TMOMOIJIM Y4YEHBIM CJENIaTh BBIBOJBI O
NyTAX pacceleHusl 4eloBeKa U O LMBUIU3ALUSAX,
KOTOpBIE OHH CO3/aBAJIH

Pa3pen 4. Dxoaorus

Tema 4.1. DkoJiornueckune (paKTOpbI U CPeAbl
JKH3HH

1.[laTh onpenieneHye MOHATHIO «Cpesia OOUTaHUSY.
2. Yto oTHOCHTCS K a0MOTHIECKUM (aKkTopam?
3.Kakue pakTophl SBISIOTCS OMOTHYECKUMU?
4.Kak Ha3pIBaroTCs (DaKTOPHI BO3ACHCTBUS YEIIOBEKA
Ha OpraHu3MbI?

5.YToco00ii mpeacTaBaseT XUIHUIECTBO?

6.Kak 00bsicCHUT CHMOMO3 OpraHU3MOB?
7.HazoBute hopmbl cCHMONO3a.

8.Kakue B3auMOOTHOILIEHUS] MOTYT OBITh Y
OpPraHu3MOB OJIHOTO BUja?

9.B 4eMm BbIpa)kaeTcs Koonepanus opraHu3MoB?

1. Cpena obutanus (cpena *U3HH) — 3TO 4YaCTh

HPUPOIBL, OKPYXKArollas >KUBLIE OPraHU3MBI U
OKa3bIBaIoIast Ha HHUX onpenenéHHoe
BO3JICHCTBHE.

2. AoOuwornueckue (aKTOppl — KOMITOHCHTHI

HE>KUBOU MPUPOIBI.
3. buotnueckue pakTopbl — BO3JEHCTBHE KUBBIX
OpPraHM3MOB Jpyr Ha Jpyra (B3auMOJCHCTBHE

MEXIy OCOOSIMH B TMOMyMSALUAX U MEKIY
MOMYJISIIUSIMEA B COOOIIECTBAX

4. AwutpornoreHHble (AKTOpPbl — JESATEIbHOCTD
YyelnoBeKa, MpHUBOIALIas JUOO K  IPSIMOMY

BO3JCHCTBUIO HA JKUBBIE OpraHu3Mbl, JHOO K
U3MEHEHHI0  cpeibl  MX  oburtaHus  (0XxoTa,
IPOMBICEJI, CBE/ICHUE JIECOB, 3arps3HEHUE, dPO3Us
IIOYB U Jp.).

5. XHWIIHWYECTBO — B3aMMOJECHUCTBHE, IIPU
KOTOPOM OJMH OpraHu3M (XHIIHUK) UCIIOJIb3YET B
HUILY APYToi (KEPTBY).

6. CuM0OHM03 — COBMECTHOE CYIIECTBOBAHUE JBYX




BUJOB opranu3moB. OmwH BUA (CUMOHOHT)
CyIlIeCTBYeT OJiaroapsi 3KCIUTyaTallMk JIPYroro
(x03511HA).

7. DopMbl cuMOmo3a: KOMMEHCAJIN3M

(HaxJ1eOHUYECTBO), MyTyallu3M, MAPA3UTHU3M

8. B3auMOOTHOIIECHUSI OPraHU3MOB OJHOTO BHJIA:
KOHKYPEHIIUS U KOOTIepaIlHsl.

9. Koomnepauus — COTpyIHHYECTBO, CTaNHBI,
CTaAHBIA 00pa3 J>KU3HU MHOTHUX JKUBOTHBIX
MO3BOJIIET MM  YCHEIIHO  3alUIIaThCsi  OT
XUIIHUKOB, o0ecreynuBaTh BBDKHBaHHE
NETEHBIIIEH

Tema 4.2. Ilonyasiuus, cood11eCTBA, IKOCUCTEMbI
1.JlaliTe onpeneseHue «IKOJIOTHUUECKasT HUIIIAY.
2.Yem xapakTepusyeTcs 3KoJoruuyeckas Huia?
3.Jlatb onpesieneHue «IOmyJIaLus».

4.Ha3oBHUTE OCHOBHBIE XapaKTEPUCTUKU MOIMYIISIIHH.
5. laTh onpenencHue «ONOIIEHO3Y.

6.3a cueT uero OMOLIEHO3 YCTONUNB?

7.KT0 BBEN TEpMUH «IKOCHUCTEMA»?

8. JlaTp onpeneneHue «IKOCHCTEMa.

9.HazoBute cocTaBIsIONIMX OPraHU3MOB
KpyroBOpOTa BEILIECTB.

10. B yem coCcTOUT paBUIIO IKOJIOTMYECKOM
UpamMuIbl?

11. Ilouemy 1enu NUTaHUS HE MOTYT OBITH
JUIMHHBIMU ?

1. Dxonoruyeckass HUIIA BUJA — 3TO KOMILIEKC
YCIIOBUM >KM3HU BHUJAQ, T.€. COBOKYIHOCTH BCEX
(bakTOpoB cpelbl (B TOM YHCIIE MUKPOKJIMMATA), B
npejesiax KOTOPBIX BHJ MOXET CYIIECTBOBATH B
pUpoJIe

2. XapaKTepUCTUKH SKOJIOTMUYECKON HUIIIM: THIIA;
BpeMsi U CIOCOOBI MUTAHUS, MECTO PA3MHOKEHUS,
MECTO YKPBITHS.

3. Tlomynsumusi — 3TO COBOKYIHOCTH 0co0ei
OOHOTO BHUIA, B TCUCHHUEC MIMWTCIBHOIO BPCMCHU
HAaCEJAIOIIMX  ONpPEJEJIEHHYI0 4YacTh  apeana,

OTHOCHUTEJIBHO 00O0COOJIEHHBIX OT JAPYrHX IpyIIl
ocobeil Toro ’xe BHAA M B3aUMOAECHCTBYIOLIMX
MEXTy cOO0M

4. OCHOBHBIMHM XapaKTEpUCTHKAMM HOIYJISALUH
SBJISIFOTCSI: YMCIIEHHOCTh, IJIOTHOCTh, BO3PAcTHOM
U T10JIOBOH COCTaB, POXKIaEMOCTh, CMEPTHOCTh

5. broneHo3 — COBOKYNHOCTb MOIYJIALUN pa3HbIX
BUJIOB, o0uTaOIUX Ha orpeienEHHON
TEPPUTOPUH.

6. buoneno3 ycroiuuB Omarojaps HaJIMYUIO
pa3HBIX 3KOJIOTMYECKUX TPYIH M OMOJOTHYECKUX
uenei, COCTaBJISIOLINX B3aHMOCBSI3b
OpPraHUYeCcKOl U HEOpPraHMYECKONU PUPOABI.

7. TepmuH 53KocucTeMa ObUI  IPEUIOKEH
aHrnuickuM yuénbiM A. Tencnu (1935), a Tepmun
OuoreoneHo3 — poccuiickuMm yu€HsiM B.H.
Cykauéseim (1942).

8. Dkocucrema — cucrema >KMBBIX OPraHU3MOB U
OKpYXKAIOIIMX WX  HEOPraHWYEeCKHX  Tell,
CBSI3aHHBIX MEXAYy €000 TOTOKOM OJHEPrud W
KPYTOBOPOTOM BEIECTB.
9.1lpoayueHTbl, KOHCYMEHTBI
PEIyLIEHTHI.

10.  IIpaBuino  SKOJOTMYECKOW  IHUPaAMUJIbI
Onomacchl — OmomMacca KaKIOoro MOCIEIYIOIIEro
YPOBHS B IHUIEBOM ILENH  HPOrPECCUBHO
YMEHBLIAETCS

1-2-3  mnopsiaxka,




11.C xaxmoro TpoU4ecKoro ypOBHS MEPEXOIHUT
tonbko 10 % sHeprum Ha ncnepyromuii. [Toatomy
NUIIEBast ILenb OOBIYHO BKIIIOYAEeT Bcero 4—>5
3BEHLEB.

Tema 4.3. buocdepa - rnodaabHas
IK0JIOTHYECKas cucTeMa

1.006bscHuTE MOHATHE «OHOCchepay.

2.Kto co3nan yuenue o 6uocdepe?

3.Kakue ¢popmbl quxkeHust Onocqepsl BHIIBUHYI
Bepnanckuii?

4.HazoBuTe (hyHKIIMH )KMBOTO BEIIECTBA B
ounocdepe.

5.KpyroBopot Kakux 3J€MEHTOB ITPOUCXOJIUT B
ounocdepe?

6.C yeM cBsi3aHBI TTI00ATBHBIE TPOOIEMBI
ounochepsr?

1. buocepa — wyacTh reosiorudyeckux 000I0UYEK
3emnu, 3acenéHHas U mpeolOpasdyemasl KUBBIMU
OpraHU3MaMH.

2. Yuenue o 6uocdepe co3znano akagemukom B. U.
Bepnanckum B 1926 rony.

3. B. W. Bepnanckuii Bbmemsm 2 (GOpMBI

JIBIDKCHHSI KMBOTO BEIICCTBA: MACCHBHOE |
AKTHUBHOC.

4. OyHKIUU >KUBOTO BEIIECTBA B Owocdepe:
SHECPreTUYICCKasd, KOHICHTpAalMOHHas,

TPaHCIIOPTHAs, IECTPYKTUBHAS.

5.KpyroBopor a3ora, cepsl, hocdopa
6.I'mobansHbIe TPOOIIEMBI B OHOC(hepe CBS3aHbBI C
JIeATEIbHOCTBIO YeI0OBeKa

Tema 4.5. Bausinue conuajabHO-)K0JI0TMYeCKHX
(axkTOpOB HA 310POBbE YeJI0BEKA

1.Kak onpegensiercs 310poBbe B Ycrae BO3?

2. HazoBute (hakTophl, BIUSIONIUE HA 3I0POBbE.
3.UT0 OTHOCHTCS K COIMAIBHBIM (pakTopam?
4.Ytocoboii mpencTaBIsieT aJanTanus 9enoBexa’
5.Ilouemy 3TO TpolecC IBYXCTOPOHHUM?
6.Ilouemy BakHa JABUTATEIIbHASI AKTUBHOCTH?

7.Ha 4eM OCHOBAHO pallMOHAJIBLHOE NTUTaHUE?

1. B VYcrae BcemupHoil  opraHuzauuu
3/IpaBOOXpAaHEHUS TaK U 3aMUCAHO, UYTO «3J0POBbE
— 9TO COCTOSHUE (DU3HUECKOTro, TyXOBHOTO U
COLMAIBHOTO  ONaromony4usi, a He TOJBKO
OTCyTCTBHUE 00JNE3HEH U PU3NIECKHUX JIEPEKTOBY.
2. buonornueckue GpakTopsl (HACIEICTBEHHOCTD) ,
OKpyXaromiasi cpena (mpupojHasi, TEXHOI'€HHas,
colMajbHast ),cayx0a 370pOBbsl, MHIUBUYaIbHBIN
00pa3 Ku3HU

3. K commansHbIM (hakTOpaM MOKHO OTHECTH:
o0pa3 u3HU (BpeAHbIE NMPUBBIYKU, OTHOLIECHUE K
CHOPTY U T.J.), SKOHOMHUYECKUNA YpOBEHb >KU3HH,
OBIT, OTHOIIEHUS B CeMbe, Ha paboTe, YpOBEHb
o0pa3oBaHusi W KyJIbTyphl, (opmMa TpyIOBOH
e TEIIbHOCTH.

4. AmanTanusg 4eOBEKAa — CIOXKHBIM COLHAIBLHO-
OMOJIOTUYECKHI TpoIlecc, B OCHOBE KOTOPOTO
JCKUT U3MEHEHUE CUCTEM U (PYHKIIMI opraHu3Ma,
a TaK)Ke MPUBBIYHOTO MTOBEICHUS

5. Apanrtanus yenoBeka MpoIecCe ABYXCTOPOHHUMN
— YEJIOBEK HE TOJBKO CaM MPUCIOCAOIHBAECTCS K

HOBOH  DKOJIOTMYECKOM  OOCTaHOBKE, HO H
npucrnocabiuBaeT 3Ty OOCTaHOBKY K CBOHUM
HY)KJIaM © TOTPEOHOCTAM, CO3JaeT CUCTEMY
JKM3HE00eCIIeUeHNS (ckmHIa, oJeXKIa,

TPaHCIOPT, UHPPACTPYKTYpPA, IUTAHUE H T.].

6. [lns TOoro 4toOBI CTaTh CHUJIBLHBIM M JIOBKHM,
BBIHOCJIMBBIM U Pa0OTOCIIOCOOHBIM, HEO0OXOIUMO
PETYJSIPHO  3aHUMAThCS  (PU3UYCCKUM  TPYJIOM,
(GU3KYITBTYPOH U CIIOPTOM.

7. PamumoHanpbHOE TUTaHWE HEBO3MOXHO 0e3




coOI0 e HUS JIBYX OCHOBHBIX 3aKOHOB,
HapylIEHUE KOTOPHIX OMACHO ISt 3J0POBBSI.

Pa3znea S. buoa

OI'dl B ' KHU3HHU

Tema 5.2.5H0TeXHOJI0TUM B IPOMBIILJIEHHOCTH
1.buoTexHoI0MS KaK JUCIUILIMHA.

2.Kakue MeToIpl UCIONIb3YET OUOTEXHOIOTUSA?
3.KTo BBeN ¥ KOTJ1a TEPMHUH «OMOTEXHOJIOTHS» ?
4.Yem 3aHMMaeTCd UMMYyHHAsi OMOTEXHOJIOTUs?
5.I'me ucnone3ytot ee pazpadboTku?

6.B xakux oTpacisgx NPpUMEHSIOT OMOTEXHOJOTUH?

1. buorexHoiorusi — OUCHUIUIMHA, KOTOpas
U3y4aeT BO3MOXXKHOCTH HCIOJB30BAHUS IKHUBBIX
OPTaHU3MOB [UIS PEUICHHS TEXHOJOTHYECKUX
3azad.

2. OnHa uCHoJIb3yeT METOJbl M 3HAHUS TEHETUKH,
MOJICKYJISIPHOM OuoJsioruH, OMOXHMHH,
OMOPHOJIOTUNA U KJIETOYHON OWOJOTHH, a TaKXKe
NPUKIATHBIX  JAUCHHIUIAH —  XUMHYECKOM,
¢u3nveckoii W MHPOPMAMOHHOW TEXHOJIOTHH,
POOOTOTEXHHKH.

3. Tepmun O6morexnosnorust B 1917 r. npemioxun
BeHrepckuii umxenep K. Epeku, xorma omnucan
MPOLIECC TMPOU3BOJCTBA CBUHUHBI, HCIOJIB3Ys B
Ka4yecTBE KOpMa JIJisl CBUHEHN caxapHyIO CBEKITY.

4. UmMmMyHHasi OMOTEXHOJIOTHS - PAcllO3HABAHUE U
BbIJICJICHHE U3 CMECeH OJIMHOYHBIX KIIETOK.

5. HWcnonw3yercss B MeOUIMHE (IMArHOCTHKA U

jedeHue), HAYYHBIX UCCIIETIOBAHUSIX,
dhapmMakoI0rHYeCcKOn u MUIIEBOM
MPOMBINIICHHOCTH, CO3/IaHHE [penaparos,
CUHTE3UPYIOLUX KJIETKH 3allUTHBIX CHCTEM
opraHusma

6. B HacTosIllee  BpeMs  JOCTHXKEHUS

OMOTEXHOJIOTUM TIEPCHEKTUBHBI B  CIICIYIOIIUX
OTpaciisiX: MPOMBIIIICHHOCTh, C/X, OKOJOTHS,
SHEpPreTuKa, MEAULMHA




TECTOBBIA KOHTPOJIb 3HAHUM 110 TEMA

Bomnpocsl

CcplIKa HA HCTOYHHK C coacpKxaHueM
IMPaBUJBHOI'0 OTBETA, MIPABUJBHLIC OTBETLI.

Pazjen 1. Kilerka — cTpyKTYPHO-PYHKIIMOHAJIbHAS €IMHULIA KUBOTO

Tema 1.1. buoJsiorus kak Hayka. Qouas
XaPaKTEPUCTHKA KU3HH

1 BapuanT
1. BeicliuM YpOBHEM OpraHu3alMM KM3HH
SIBJISIETCH:
1) opranuswm;
2) NOmyJIsILUS;

3) skocucrema;

4) 6uocdepa.

2. Cnioco0HOCTH OPraHu3Ma pearupoBaTthb Ha
BO3/IeiiCTBHS OKPY:KAIOIIEH CPeabl - ITO:

1) N13BMEHYUBOCTb; 3) HOpMa peakluy;
2) pa3IpaxuMOCTh; 4) romeocTas.
3.00beKTOM H3yYeHHS HUTOJIOTMHU SABJISETCH
YPOBEHbD *KH3HM:
1) KJIETOYHBII;
2) opraHu3MEHHBIH;
4. I'1aBHBIM NPU3HAK KUBOTO:
1) nBr>xeHHE
2) 0OMEH BEIIECTB;
3) UCHONIB30BaHUE KUCIOPOA MPH IbIXaHUU;
4) HalTM4Yue TKaHEeH.

3) nomnynAurOHHO-BUOBOM;

5. BocipousBeaeHue cede nMog00HbIX OTHOCUTCS K

4) OMOTCOIICHOTUYECKH.

1 BapuanT

1.- 4) buocdepa.

2.- 2) pa3IpakuMOCTb;

3.- 1) KJIETOUHBIN;

4.- 2) 0OMCH BEIIECTB;

5.- 3) penpoaykuus

6.- 3) NOMyJSALIMOHHO - BUI0BOM
7.- 3) IUTOJIOT U

8.- 3) xene3o

9.-2)98%

10.- 2) 6oTanuka




CBOMCTBAM OpraHu3ma:

1) pernukanus 3) penponykuus
2) HaclIeICTBEHHOCTb 4) N3BMEHYUBOCTb
6. [lepBbIM HAIOPraHU3MEHHBIM YPOBHEM KU3HH
CUUTAeTCS:

1) 6uochepHsbIii

2) GUOTEOIEHOTHYECCKU I

3) NOMyNALUOHHO - BUAOBOI

4) opraHM3MeHHBIN
7. Kakasi Hayka u3y4yaeT coCTaB, CTPOeHHe U
pynkuun kiaerok?

1) rucronorus;
2) aHaToOMUuS,
3) nuTosorHs.
4) 6uonorus
8. B cocTaB reMor;io0nHa BXO/AMT:

1) maruumii
2) uox

3) xene3o
4) docdop

5) KanbLHit

9. Makpo3/1eMEHTOB B KJ€TKe:

1) 37%
2) 98%

3) L,L1%
4) 0,02%

5) 76%

10. Ctpoenue u :xKu3HeAeSATEIbHOCTh PACTEHUI
U3y4yaeT HayKa:

1) 300morus
2) 0oTaHUKa

3) sKoorus
4) sMOpuoIOTHS

5) uuTonorus

2 BapHaHT
1. UckonaeMble 0CTATKH BHIMEPIINX OPraHN3MOB
n3y4yaeT HayKa
1) cucremarnka  2) 3KOJIOTHS
3) dusnosnoruss  4) MAJICOHTOJIOTHS
2. CTrpoeHne W (PYHKIUM OPraHOMIOB KJIETKH
u3y4yaeT HayKa
1) reneTuka
3) cenexuus
3.CTpyKTYypHBIE
O0MOreoleHOTHYECKOI0 YPOBHA _ ...
1) opranusmel;
2) OMOTeOIeHO3HI;
3) nomyJsuH pa3HbIX BUIOB,
4) ocobu U TPymmbl 0COOCH,
MOITYJISIHUIO.

2) LUTOJIOTHUS
4) benonoru
3JIEMEHThI

BXOJIINE B

2 BapuMaHT

1.- 4) masieoHTOIOTHS

2.- 2) UUTOJIOTHS;

3.- 4) ocobu u TpymIBl 0COOCH, BXOAAIINE
B TTOMYJISIINIO. |

4.- 1) ’Kan batuc Jlamapk;

5.- 3) KJIETOYHOM

6.- 3) NOMyJSALIMOHHO - BUI0BOM
7.- 3) llIBann u Illneiaex.

8.- 3) opraHu3MEeHHOIO

9.- 2) pa3MHOXXEHHE

10.- 2) romeocTas




4. Tlpenyio:kuni cucremMy KJIacCH(PUMKAIUM KUBOMH
NPUPOAbI, BBeJ OMHAPHYI0 HOMEHKJIATYPY

1) XKan barucr Jlamapk; 3) Kapi JIunneii;

2) Jleonapmo na Bunuw; 4) KnaBmuii I'oneH.
5. Ilepemaua HacJjeACTBEHHOH HHpOpMaAUU
OCYLIECTBJISIETCS HA YPOBHE ...

1) GMOTEOIIEHOTHYECKOM; 3) KJIETOYHOM;

2) OpraHu3MEHHOM; 4)
MOJIEKYJISIPHOM

6. 'eneTnka —3T0 HayKa 0 ...

1) kerke;

2) B3aUMOOTHOIIEHUSX JKUBBIX OPraHU3MOB U
Cpelbl UX OOUTaHNUS;

3) co3aHuU HOBBIX M YIYUYIIEHUU CYIIECTBYIOIIMX
COPTOB KYJBTYPHBIX PAaCTCHHMA, IMOPOJ] KHBOTHBIX U
ITAMMOB MUKPOOPTaHU3MOB

4) HacNeACTBEHHOCTH U U3MEHUYUBOCTU OpraHu3Ma
7. ChopmympoBau KJIETOYHYIO TEOPHIO...

1) Meunukos u Ilactep;

2) Beszanuii u I'apseii;

3) llIBanu u UlneiiaeH;

4) Yorcon u Kpuk.

8. Opran SIBJISIETCS CTPYKTYPHBIM
KOMIIOHEHTOM .... YPOBHSI.

1) kneTouyHoroO;

2) opraHu3MeHHOrO;

3) MOJIEKYISIPHOTO;

4) nomySIIIMOHHO-BUIOBOTO

9. Kak Ha3piBaercsi CHOCOOHOCTH  KMBBIX
OPraHU3MOB BOCIIPOU3BOAUTH ce0e MOJ00OHBIX?

1) romeocras 3) HacIeACTBEHHOCTh

2) pa3MHOKEHHE 4) oHTOTEHE3

10. IIpu3Hak KHUBOIO, CYIIHOCTb KOTOPOIro
COCTOMT B CIIOCOOHOCTH CHCTEM

NOJ/IEPKUBATH  OTHOCHTEJIbHOE  TOCTOSTHCTBO
cBOeil BHyTPEHHeH cpeabl, - 3TO

1) aganTanus 3) IUCKPETHOCTh

2) romeocTas 4)
HAaCJEACTBEHHOCTh

Tema 1.2.CTpyKTypHO-PYHKIIMOHATbHASA
OpraHu3anys KJIeToK
1. TepMuH «KJieTka» BliepBbie NpeaIoxKuI B 1665
roay:

1 BapuanT
1.MonomepaMu 0eJ1IKOBOM MOJICKYJIbI SIBJASIFOTCS:
A) aMHHOKHCIIOTHI

b) HYKJICOTH/IbI

B) TUIPOKCHIIBHBIC TPYIIIIBI
I MOHOCAXapHU/IbI

2. I'1oxo03a 370:

A) MOHOCaXapuI

OtBeTHI
AMHUHOKHUCIIOTHI
MOHOCaXapH,I
HYKJICOTH/IOB
cunre3 PHK na matpune JIHK
OakTepwuii
pubocoma
MUTOXOHJIPHS
KTYTUKU
bpoyHn

0. A) GenkoBast 060104YKa BUpyca




B)
B)
r)

A)
b)
B)
I)
4)

b)
B)
I)

A)
b)
B)
I)

A)

B)
r)

A)
b)
B)
I)

A)
b)
B)
I)

A)
b)
B)
I)

10.

A)
b)
B)
)

JIUcaxapu
MOJIMCAaXapu.l

JIATIA]T
KoMmnjieMeHTapHOCTb-3TO COOTBETCTBHE:
aMHHOKHCJIOT

HYKJICOTH/I0B

KUPOB

caxapoB

Tpanckpunuus 310:

cuHTe3 Oenka Ha pubocoMe
cunre3 PHK na matpuue JJHK
OKHCJICHUE )KHPOB

TPAHCIOPT BEILIECTB

Her sinpa B KiIeTKkax:

rpuboB

OakTepuit

pacteHui

JKMBOTHBIX

3a cuHTe3 0€/IKa 0TBEYaeT:
MHUTOXOHJIPHUS

XJIOPOTLIIACT

Anmnapat ['onbmxu

pubocoma

3a BpIpa0OTKY Hepruu OTBeYaer:
MeMOpaHa

OIIC

pubocoma

MHUTOXOHJIPHS

Opranoubl IBH:KEHUS KJIETKU:
KTYTUKA

XBOCTUKH

MaJIOYKHU

LEHTPHUOJIN

Slapo B KiIeTKe 00HAPYKHJI:
MapBun

bpoyn

Ineigen

I'yx

Kancupg 31o0:

OenkoBas 000JI04Ka BUpyca
JHK Bupyca

PHK Bupyca

BUPYC TPUIITIA

2 BapuaHT

1. K 3ykapuoraM OTHOCAT

2 BapuaHT

1) oObIKHOBEHHYIO aMEDY 1. 1) oObIKHOBEHHYIO aMEQY

2) OpoxoKU 2. 1) aunuabl

3) ManspuitHOTO TIapa3uTa 3.1,5,6

4) xonepHbIii BUOPHOH 4.b) cunte3 PHK na marpune JJHK
5) KUIIEYHYIO TAI0YKY 5.b) Oakrepuii

6) BHpYC UMMYHOJIC(UIINTA YETOBEKA 6.1) pubocoma

2. Kakue BemecTBa BXOJAT B COCTAB KJIECTOYHOM 7.T) MuTOXOHIPUS

MeMOpaHbI? 8. A) KIYTUKH




1) munu et

2) xnopodut

3) PHK

4) yrieBoisl

5) 6enku

6) IHK

3. Kakue u3 nepe4ncjieHHbIX OPTaHOUI0B
SIBJISIIOTCSI MEMOPAHHBIMHU ?

1) mu30ocomBI

2) LEHTPUOJIH

3) pubocoMeI

4) MUKpPOTPYOOUKH

5) Bakyoau

6) JefKOIIacThI

4. KakuMu 0CO0EHHOCTSIMU, B OTJINYHE OT
JKUBOTHOI U rpUOHOI, 00J1a/1aeT pacTUTEIbLHAS
KJIeTka?

1) oOpa3yeT LeUII0I03HYI0 KIETOYHYIO CTEHKY
2) BKIIOYaeT pUOOCOMBI

3) obnagaeT cnocCOOHOCTBIO MHOTOKPATHO JEITUTHCS
4) HakanJIMBaeT MUTATEJIbHbBIE BEIIECTBA

5) COnEPKUT JIEUKOILIACThI

6) HE UMeeT LEeHTpUoJIeH

5. KakoBbI 0CO0€HHOCTH cTPpOeHHs U PpyHKUMIT
MHUTOXOHAPUIA?

1) BHyTpeHHs1s1 MeMOpaHa 00pa3yeT IpaHbl

2) BXOJAT B COCTaB sApa

3) CUHTE3UpPYIOT COOCTBEHHBIE OCIKH

4) y4yacTBYIOT B OKHCJIEHUU OPTraHUYECKUX BELIECTB
5) obecrnieunBarOT CUHTE3 TITIOKO3BI

6) sBisIIOTCSE MecTOM cuHTe3a ATD

6. Kakue ¢pyHKu MM BBINOJHACT KOMILJIEKC
Toabaxu?

1) cuHTE3UpYET OpraHuYecKue BEeIIecTBa U3
HEOPTaHUYECKUX

2) paciieruisier OMOmoIMMeph O MOHOMEPOB
3) HaKarIMBaeT OCJIKH, JTUIH/IBI, YTIICBOIBI,
CUHTE3UPOBAaHHBIC B KIIETKE

4) obecrieunBacT YIIaKOBKY M BBIHOC BEIISCTB U3
KIJIETKH

5) OKHUCIISIET OpraHMYECKHE BEIIECTBA JI0
HEOPraHUYECKUX

6) yuacTByeT B 00pa30BaHUU JIN30COM

7. Bupycsl, B OT/IM4HE OT OaKTepHid,

1) UMEIOT KIETOYHYIO CTEHKY

2) aganTupyrTcs K cpefie

3) COCTOSIT TOJIBKO U3 HYKJIEMHOBOM KUCIIOTHI U
Oenka

4) pa3MHO’KaIOTCsl BEr€TaTUBHO

5) He UMEIOT COOCTBEHHOT'0 OOMEHA BEIIECTB
6) BEAYT TOJBKO Mapa3UTUICCKUI 00pa3 KU3HH
8. 3HayeHMe KJIETOYHOI0 LEHTPA:

1) cunre3 IHK u PHK;

2) y4acTBYeT B JICJICHUU KIIETOK;

3) mepeBapuBacT NUIIEBHIC YACTHIILI,

9.b) bpoyn
10. A) 6enkoBasi 000JI0UKa BHpYyca




4) ygacTByeT B ()OTOCHHTE3E.

9. Bupychl COCTOAT:

1) u3 6enka, JIHK u PHK;

2) nunonporennos, JIHK nu PHK;

3) monmucaxapunos, JJHK u PHK;

4) rmukonporennos, JIHK u PHK

10. Kaky1o u3 nepeuncieHHbIX QYHKIHI He
BBINOJIHSIET KJIETOYHAsI MeMOpaHa?

1) TpaHCIIOPT BEIIECTB;

2) 3aIuTy KIETKU;

3) B3aUMOJEMCTBHE C APYTUMHU KIIETKaMU;
4) cuHTE3 OCIKa.

Tema 1.3 CTpyKTYpHO-(p)YHKIMOHAJIbLHbIE
¢axkTOpBI HACJIEACTBEHHOCTH

1. Kakue noioxeHus: COAepKUT KIETOUHas Teopusi?
a) HoBble kiteTku 00pa3yroTcst B pe3yibTare
JICJICHUSI MATEPUHCKOM KIIETKHU.

0) B 1oy10BBIX KJI€TKaX COMEPIKUTCS TarsTIOHIHBIH
HabOp XpPOMOCOM.

B) KiieTku cX0AHbI 10 XUMUYECKOMY COCTaBY.

r) Knerka — eauHuiia pa3BuTHs BCEX OPraHU3MOB.
n) Knetku TkaHe# Bcex pacTeHUN U KUBOTHBIX
OJIMHAKOBBI [10 CTPOCHHUIO.

e) Bcee kietku coneprkar monekynst JJHK.

2. B cocTaB XxpoMaTHHA SIAPA BXOJAUT:

a) [IHK;

6) uPHK;

B) O6enok u JIHK;

r) 6enox u uPHK.

3. UTo U3 nepeyncaeHHOro ABJIseTCSI MOHOMEPOM
HYKJICMHOBBIX KHCJIOT?

a) aMUHOKHUCJIOTA,

0) ne3okcupubo3a,

B) HYKJICOTH/I,

') TJIOKO3a

4. THK B KJIeTKax NpUCyTCTBYeT B:

a) TOJIBKO B fAJIpE,

0) B pubocomax,

B) B KoMIuIeKce ['onb1ku U B IMTOILIAa3ME,

T) B AApe, IUIACTUAX U MUTOXOHIPUSIX

5. HykJienHOBBI€ KHCJIOTHI BlIePBbIe OTKPbITHI:
a) H.1.BaBuiioBbIM,

0) @. Mumepowm,

B) T. Mopranom,

r) C.C.YUerBepuKOBbIM

6. Kakoii yriieBoa BXOAMT B COCTAB MOJIEKYJIbI
JAHK?

a) TJII0K03a,

0) dpyxro3a,

B) pubo3a,

T) Ae30Kcupubo3a

7. CK0JIbKO NOJMHYKJICOTHIHbIX HUTEH BXOIAUT B
coctaB MoJiekyJabl PHK?

a) OJHa,

0) nee,

l.a,B, T, 1
2.B
3B
4.
5.0

7.a
8.1
9.B
10.r




B) TpH,

T') 4YEThIpE

8. Kakoe 13 nepevyuc/jeHHbIX COeJUHEHU He
BxoauT B coctaB J|HK?

a) TUMUH,

0) octaTok (hocHOPHOM KUCIIOTHI,

B) aJICHUH,

r) pubo3a

9. CK0JIbKO XpPOMOCOM COJEPKUT ranJOuAHbIN
Ha0o0p 4Yesl0BeKAa:

a) 44

0) 22

B) 23

r) 46

10. ®yHKIUM XPOMOCOM:

a) OTBEYAIOT 332 CUHTE3 JIMITH]IOB

0) OCYIIECTBIISIOT CHHTE3 Oeika

B) OCYILIECTBISIOT (DOTOCUHTE3

I') XpaHEHHE TeHeTHYeCKOr HH(pOopMaIuu

Tema 1.4. O0OMeH BellecTB M NIpeBpallleHHE
JHEPIruu B KJIeTKe

1. O0MeH BenecTB M NpeBpalliecHHe JHEPTHUH,
NPOUCXO/SIINE B KIETKAX BCeX KUBBIX
OPraHu3MoOB, CBUJAETEJIbCTBYIOT O TOM, YTO
KJIETKA-eIHHUIIA

a) CTPOEHUsSI OPraHU3MOB

0) )KU3HEIESATEIHPHOCTH OPTaHU3MOB

B) Pa3MHOXEHHS OPTaHNU3MOB

') TCHETHYECKOUN HHpOopMarim

2. XeMocHHTe3UpYyOIIe OaKTepUH MOTYT
HCII0JIL30BATH /ISl CHHTE3a OPraHMYecKHuX
BellleCTB JHEPIrui0, BbI1eJIIEMYI0 IPH
OKHUCJICHUH:

a) aMHUHOKHUCJIOTHI

0) TIIFOKO3BI

B) KHPOB

I') aMMHaKa

3. U3 Ha3BaHHBIX OPraHu3MoOB K ()OTOCHHTE3Y
CIIOCOOHBI:

a) Moa0epe30BUK U JTUCUYKA

0) nuna u pscka

B) ackapuja M LIeTeHb

r) ame6a u undyszopus

4. UcX0aHBIM MATEPHAJIOM VISl 00Pa30BaHUNA
NpPoAYKTOB GOTOCHHTE3A SIBJIAIOTCS:

a) MUHEpPAJIbHBIE COMU

0) BOJa M KUCIIOPOJ

B) YIJIEKMCIIBIN ra3 ¥ Boja

r) Kpaxmaiu

5. B pe3yJabTaTte (pOTOCHHTE32 IPOUCXOAUT
npouecc npeBpaieHusi JHePruu cBeTa B:
a) AJIEKTPUYECKYIO SHEPTHUIO

0) XUMHUYECKYIO SHEPTHIO OPTaHUYECKHIX

1.0
2.r
3.0
4.B
5.0
6.8
7.a
8.0
9.B
10.6




COCIMHEHU I

B) TEILJIOBYIO SHEPTUIO

I') XUMHYECKYIO YHEPTHIO HEOPTaHUICCKUX
COETUHEHUN

6. buosioruyeckuii CMbICJ reTepoTpodHOro
NUTAHUSA 3aKJITI0YAETCS B:

a) CHUHTE3€ COOCTBEHHBIX OPraHUYECKUX
COEIMHEHU U3 HEOPraHUYECKUX

0) moTpeOIeHUs HEOPTaHUYECKUX COCTUHCHHI
B) OKHCIIEHUHM F'OTOBBIX OPTraHHMYECKUX COCAMHEHUI
U TIOCTIEAYIOIIEM CUHTE3€ HOBBIX OPTaHUYECKUX
BEIICCTB

4) cunreze ATD

7. KoHeYHBIMU NPOAYKTAMH OKHCJIEHHSA
OpPraHu4YecKuX BellecTB ABISIOTCS:

a) AJ1® u Bona

0) AMMUaK M yriaeKUCIbIiA Ta3

B) Bona u yrnekucnslii ra3

r) AT® u xucnopon

8. B kaky1o craauio poTocuHTE3a 00pazyercs
KHcJa0poa?

a) TEMHOBYIO,

0) CBETOBYIO,

B) TIOCTOSIHHO.

9. Bo Bpemsi TeMHOBOIi (pa3bl poTOCHMHTE3A
o0pa3syercs:

a) TJII0K03a,

0) KHCJIOPOJI U TIIIOKO03a,

B) AT® u rmoko3a.

10. ITpouecc okucJeHUsI OPTAaHUYECKUX BellecTB,
NPH KOTOPOM BbI/leJisieTCsl JHePrusi, Ha3bIBAETCS:
a) aCCUMUJISIIHS,

0) TUCCUMUIISALINSA,

B) IJIaCTHYECKUI OOMEH.

Tema 1.5. )Ku3HeHHBIH HUKJ KJIeTKkH. MUTO3.
Meiio3

1. B uém 3aki1r04aeTcs: 0M0JIOTMUYECKHUI CMBICI
YABOEHHUSI XpPOMOCOM B uHTepdase Muroza?

1) B nporiecce yIBOeHHS] U3MEHSIETCS
HacJeICTBEHHAas HH(OpMAaIHs

2) Y 1BO€HHBIE XPOMOCOMBI JIYYIII€ BUIHBI

3) B pe3ynbTare yBoeHHsI XpOMOCOM
HACJICJICTBEHHAS! HH(POPMAIIUSI HOBBIX KIIETOK
OCTaETCA HEU3MEHHOMU

4) B pe3ynbrate yABOCHHUS XpPOMOCOM HOBBIE
KJIETKHA COJepKaT BABOE 00JbIie nH(OpMaLuu
2. Ilpu meiio3e n04epHUE KJIETKH UMEIOT HA00OP
XpPOMOCOM:

I)n

2)2n

3)3n

1.3
2.1
3.1
4.4
5.1
6.2
7.3
8.2
9.2
10.3




4) 4n
3. B pe3yabTaTe MUTO3a U3 OHOM TUILIONTHOM
KJIETKH I0JIy4aeTcs:
1) aBe ¢ qUIUIOUIHBIM HAOOPOM XPOMOCOM
3) "eThIpe C TarIoUTHBIM HAOOPOM XPOMOCOM
2) 4eThIpe ¢ AUIIONIHBIM HA0OPOM XPOMOCOM
4) nBe ¢ rarouaHBIM HAOOPOM XPOMOCOM
4. [lpu MuTO3€ AejIeHNe IUTOMIAZMBI KJIETKH
NPOUCXOJIUT B:
l)unarepdaze
2)npodaze
3)meradase
4)renodaze
5. B kakoii ¢a3ze :KU3HEHHOT 0 IUKJIA TPOUCXOAUT
camoyasoenue THK:
1) uarepdaze
2) mpodaze
3) Tenodaze
4) anadaze
6. 7ZKn3HeHHBbIH UKJI KJIE€TKH 3TO:
1) )KU3HB KJIETKU B IEPUOJ €€ ICICHUS
2) ®U3Hb KJIETKU OT JEJICHUs 10 CIEIYIOIIEro
JIEJIEHUs] WIH IO CMEPTH
3) ’KM3Hb KJIETKH B IEPUOJT MUTO3a
4) 5KU3HB KIJIETKH B MIEPUOT UHTEP(a3bI
7. CecTpHHCKHE XPOMATH/AbI HAYMHAIOT
PACXOIUTHCS K MOJIOCAM KJIETKH B CTAAUU:
1) mpodassl
2) metada3zbl
3) anadasbl
4) uarepdassl
8. MuT03 —3T0 OCHOBHOM CIIOCO0 JAeJIeHUA:
1) moNIOBBIX KJIETOK;
2) COMaTUYECKUX KIIETOK;
3) oba oTBeTa BEPHEI
9. /lnst yero He0OX0AMM KPOCCHHIOBEp?
1) ans BOCCO3MaHusI TUILUTOMTHOTO Habopa
XpOMOCOM
2) [uisl paciipeHusi pa3HooOpa3usl OJOBBIX KIETOK
3) g akKyMYJISILIUM SHEPTUU
10. Ha kaky1o a3y Meii03HOIO0 JeJIeHUsI YXOAUT
00JIb1LIET0 BCero BpeMeHu?
1) Unrepdazal
2) Meradaza Il
3) Ilpodazal

Paznea 2. Ctpoenue n

(GyHKIuM opranuszma

Tema 2.1. CTpoeHne opranuzma

1. OxHa U3 rIIaBHBIX XapaKTePUCTUK
MHOTOKJIETOYHBIX:

a) MOJIOBOE PA3MHOXKEHUE

1.a) moyoBOE pa3MHOXKEHHE +

2.B) BOCCTaHaBJIMBAaTh TIOBPESIKIACHHBIC YYaCTKU
Tena +

3. B) Y.Kennown;




0) o0s3aTenpHOE OECIoI0e pa3MHOKEHHUE

B) HEMOBUKHOCTh

2. IloHsATHE pereHepanuy BKJIKYAET B ce0s
CIOCOOHOCTD:

a) 3aUIIATHCS

0) pa3MHOXKAaTbCS

B) BOCCTaHABJIMBATh MOBPEXKICHHBIC YUACTKH TeJIa
3. Tepmun ""romeocTas" nmpemioKuI

a) ['.Cenbe;

0) P.Peomrop;

B) Y.KeHHOH;

r) b.Tokus;

n) I.Ceobopna.

4. CTa0nJIBbHOCTH TOMEOCTAa3a OPraHnu3Ma
ol0ecreynBaeTcs:

a) OTpULIATEIBHON 00PATHOI CBSI3bI0 MEXKIY
BXOJIHBIMH U BBIXOJHBIMU TIEPEMEHHBIMH
TOMEOCTaTUYECKOM CUCTEMBI

0) TOJOKHUTEITBHON 00PATHOM CBSA3BIO MEXKITY
BXOJIHBIMH U BBIXOJAHBIMU TIEPEMEHHBIMU
TOMEOCTAaTHYCCKOM CUCTEMBI;

B) OTPHUIATEIHHOM MPSAMOI CBA3BIO MEXITY
BXOJIHBIMH U BBIXOJHBIMU TIEPEMEHHBIMH
rOMEOCTaTUYECKOI CUCTEMBI,

I') IOJIOXKUTEIBHON MPSIMOM CBSA3bIO MEXKTY
BXOJIHBIMH U BBIXOJAHBIMU TIEPEMEHHBIMU
TOMEOCTAaTHYCCKOM CHCTEMBI;

1) OTCYTCTBUEM CBSI3U MEXIY BXOJHBIMU U
BBIXOJIHBIMH TIEPEMEHHBIMU TOMEOCTATUIECKOM
CUCTEMBI.

5. TkaHb — rpynna KJieToK U Me:KKJIeTOYHOI 0
BellleCTBA, KOTOPBIE ...

a) UMEIOT CXOJHYIO CTPYKTYpPY

0) BBIMOJHSET OMpeIeIeHHYIO (DYHKIIHIO B
opraHuzMe

B) BEPHO BCE BBILIETIEPEUHCICHHOE

6. Ka:xxnpblii oprad cocTour us3 ...

a) KaKOW-TO OJTHOM TKaH!

0) HECKOJIBKMX BUIOB TKaHEH

B) HE COCTOUT U3 TKaHEH

7. Cor1acoBaHHoO€ OCylIeCTBJIeHUE OPraHU3MOM
BCeX 'KU3HEHHO BAKHBIX (PYHKIUIT BO3MOKHO
osaarogaps ...

a) IpIXaTeNbHON cucTeMe

0) MHIIEBapUTEILHON CHCTEME

B) HEPBHOU crcTEMe

8. OcHOBY LIEJIOCTHOCTH OPraHU3Ma COCTABJISET:
a) B3aUMOCBSI3b TKaHEH 1 OPraHoB;

0) B3auMOCBSI3b 0CO0CH B TOITYJISIIINH;

B) X 0Oecro0e U MOJ0BOE Pa3MHOKECHHE;

T) Iepeadya HacJIeACTBEHHOW HHPOPMALIUU OT
pOIUTENeH MTOTOMCTBY.

9. Yem KJIeTKA OJHOKJIE€TOYHOI'0 OPraHU3Ma
OTJIMYAeTCH OT KJIEeTKH MHOTOKJIETOYHOI'0
opranusma?

4., 0) TOJIOXKUTEITHHOIN OOpaTHOH CBSI3BI0 MEXIY BXOIHBIMH
1 BBIXOJHBIMH IIEPEMEHHBIMU T'OMCOCTATUYCCKON CUCTEMBI;
5. B) BEpHO BCE BBIIICTIEPEUNCICHHOE

6. 0) HECKOJBKHUX BUJIOB TKaHEH

7. B) HEPBHOU CUCTEME

8. a) B3auMOCBS3b TKaHEW U OPraHOB;

9. T) mpencraBiseT COOOM CaMOCTOSATEIbHBIN
OpraHu3M.

10. a) ux pa3BUTHE U3 OJHOU KIICTKH;




a) HeOOJIBIINM pa3MePOM;

0) OTCYTCTBHEM psiJia OPraHOUIOB;

B) BBINOJTHSICT OJIHY U3 QYHKIUI OpraHu3Ma;
I') IPEJICTABJISACT COO0M CaMOCTOSITEIbHBIH
OpTaHH3M.

10. loxka3aTebCTBOM NMPOMCXOKIECHUS
MHOTOKJIETOYHBIX OPraHU3MOB OT
OTHOKJIETOYHBIX CJIYKHUT:

a) UX pa3BUTHE U3 OJIHOHN KJICTKHU;

0) UX pa3MHOXKEHHE C TIOMOIIBIO OILIO0TBOPEHHS;
B) HAJIMYME CTAIUH JIBYCIIOHHOTO 3apO/IbIIIIa;
I') BOCIIPOU3BEICHHE ce0e MOA0OHBIX

Tema 2.2. @opmbl pa3MHOKeHHSI OPTaHU3MOB
1. 3HayeHMe ONJIOIOTBOPEHHS COCTOUT B TOM, YTO
B 3UrOTE:

1) yBenuumBaeTcs 3amac MUTATEIbHBIX BEIIECTB U
BO/JIBI,

2) yBEJIMYUBAETCS Macca UTOIIA3MBbI;

3) BIIBOE YBEIMYHMBACTCS YUCIIO MUTOXOHIPHUH U
XJIOPOILIACTOB;

4) oObeuHsIeTCS TeHEeTHYECKast HHOpMAITHS
POIUTENBCKUX OPTaHU3MOB.

2. [Tos10BOE pa3ZMHOKEeHHE OPraHNU3MOB
IBOJIIOLIMOHHO 00J1ee MPOrpeccuBHO, TAK KaK OHO:
1) criocoOCTBYET MX MIMPOKOMY PaCIPOCTPAHCHHUIO B
IPUPOJIE;

2) obecrieunBaeT OBICTPOE YBETMUCHHUE
YHCIIEHHOCTH;

3) ciocoOCTBYET MOSBICHUIO OOJIBIIIOTO
pa3zHooOpa3usi TeHOTHUIIOB

4) coxpaHseT FTeHeTUYECKYIO CTa0MIFHOCTh BH/IA.
3. Kakue siBJIeHUs CJOy:KAT NpUMepamMu
OecroJioro pa3mHoskenusi? Boidepure Tpu
BEPHBIX O0TBETA.

1) pa3BuTHE BOPOHBI U3 LA

2) MOYKOBAHUE TH]IPHI

3) pa3MHOXEHHUE TIOJIbIIaHA JTYKOBUIIAMU

4) pa3BUTHUE TIU U3 HEOIJIOJOTBOPEHHON
SINIIEKIIETKU

5) nenenue aMEOBI

6) pa3MHOXKEHHE COCHBI CEMEHAMH

4. [IpumepamMu M0JI0BOT0 Pa3MHOKEHHS
SIBJISIETCS

1) co3peBaHue ceMsiH B IUIOAAX Orypla

2) nenenue ameObl

3) YepeHKOBaHUE TOMOJIS

4) MOYKOBAaHUE TUIPBI

5) mapTeHoreHes Tiu

6) ANLEKUBOPOKICHUE aKyIl

5. Kakoii nmpouecc Ha3bIBAeTCS PAa3MHOKEHHEM:
1) mporuecc, cCBONCTBEHHBIN TOJIBKO XOPI0BbIM
OpraHnu3mMam

2) mporiecc BOCIIPOU3BEACHUSI OpraHu3MamMu cede
M0100HBIX, 00eCIeUNBAIOIINIA TPOIOTIKECHHE
CYIIECTBOBAHHUS BUIA

1. 4) oOwvenuHseTCS TeHETHUYECKassh WH(OpMAaNus
POIUTENIBCKUX OPTaHU3MOB.

2. 3) cnocoOCTBYeT MOSIBICHUIO OOJBIIOTO
pa3zHoo0pa3usi TEHOTHUIIOB

3. 2) moYKOBaHUE TUJIPBI

4. 1) co3peBaHue ceMsH B IUIOAAX Orypla

5. 2) mpoliecc BOCHPOU3BEACHUS OpPTaHU3MaMU
cebe mo00HBIX, 00CCTICUNBAIONINN TPOAOIKECHUE
CYIIIECTBOBAHMSI BHJIA

6. 1) mosioBoe, Gecmooe

7. 1) cnepmaTto3oua

8.2) cnop;

9. 1) undyzopumn,

10. 5) mapreHoreHes




3) mpouecc, CBONCTBEHHBIN OpraHu3Mam, KpoMe
MPOCTEHIINX, 00eCTIeYNBAIOLINI MPOIOKEHUE
CYIIECTBOBAHHUS BU/IA

6. Kakue cymecTByOT THIIBI PA3MHOKEHUS
OpPraHu3MoOB:

1) monoBoe, 6ecrosioe

2) 1MoJj0BOE, CIIOPOOOPa3OBaHUE

3) Gecnoioe, MOYKOBaHUE

7. MajieHbKUil pazmep, pa3iu4Hoi GopMBbl,
MOJABHKHA, 0 KAKOM MOJIOBOM KJIETKHM UIET pedb:
1) ciepmaTto3ous

2) SIeKIeTKA

3) oba BapraHTa BEpHBI

8. BriGepuTe, ¢ TOMOIIBIO Yero pa3MHOKAIOTCS
NANOPOTHUKM?

1) cemsn;

2) cnop;

3) moyexk;

4) nuctbeB.

9. YKauTe ;KUBOTHBIX, /151 KOTOPbIX
XapaKTepHAa KOHbIOTalus Kak ¢opma
Pa3MHOKeHHUS.

1) undysopun,

2) KTyTHUKOBBIE,

3) muensl, U, 1aQHUH, CKATbHBIC SIICPHUIIBI,

4) ManspuiiHbIC IIa3MOJIUH,

5) ocbl, OpOHEHOCEI], YETIOBEK.

10. HazoBuTe opMy pasMHOKeHHS] OPraHHU3Ma,
KOI'/J1a 104YepPHH i OpraHu3m ¢popmupyercs
HEOIJIOI0TBOPEHHOT 0 siifla

1) xomymnsus

2) KOHBIOTAIHs

3) BereraTuBHOE Pa3MHOXKEHUE

4) omnonoTBOpEHUE

5) mapreHoreHes

6) IMIM30TOHUS

Tema 2.3. OHTOreHe3 pacTeHHil, ’)KMBOTHBIX U

yeJioBeKa

1. Yrto Takoe oHTOreHe3?

a) mporecc GOPMHUPOBAHUS TTOJIOBBIX KJIETOK U
OIUIOOTBOPEHUE

0) mporecc SMOPHOHAITBHOTO PA3BUTHUS OPTaHU3MA

B) IPOIIECC UHIUBUIYATHHOTO Pa3BUTHSI OpraHU3Ma

— OT 3a4aTtus 0 CMEPTH

2. Kak na3piBaercsi 1-asi cragusi pa3BuTus

3apoabima?

a) racTpymusuus

0) npobiieHue

B) HEMpynALus

3. MHOroKJ1€TOYHBI OAHOCIOMHBIN 3aPObIL,

HMeIMi mapoodpasHy popmy, NPUHATO

HMEHOBaTh

a) 3uUrora

0) sMOproH

1.8
2.0
3B
4.B
5.B
6.a
7.a
8.0
9.a
10.a




B) Onactyna

4. Heo0x0aMMo0 YCTAHOBUTH IPABUIbHYIO
10CJIe10BATEIbHOCTh COOBITHI H CTPYKTYP BO
BpeMs SMOpHOreHe3a Yel0BeKa:

a) 6JlacTOIUCTa — 3UT0Ta — TACTPYJISAIUSI —
OpraHoreHe3

0) 3urora — OiacTouucTa — OpraHoreHes —
racTpyJsius

B) 3UroTa — 0JIACTOIMCTA — TaCTPYJISIIUSI —
OpraHoreHe3

5. 3apoablnieBoe pa3BuTHE SABJIAETCHA INIABHBIM
JTaTNOM:

a) OBOreHe3a

0) ciepMarorenesa

B) OHTOI'€HE3a

6. U3 yero ¢popMUpPYIOTCH MbIIIEYHAS U
KPOBEHOCHAsl CHCTeMbI, CKeJIeT Y 3apOo/bIla:
a) ME30epPMBbI

0) PKTO/IEPMBI

B) DHTOJICPMBI

7. Uro Ha3bIBAKOT NpoueccoM GopMUPOBAHNUSA
JIBYXCJIOWHOTO 3apOJIblIia:

a) racTpyJIsALus

0) HelpymsIus

B) THUCTOT€HE3

8. Kakoii opranusm, u3 nepeuyHsi, uMeeT NpsiMoe
NOCTIMOPHOHAJIbLHOE pa3BuTHE?

a) 6abouka

0) nTuia

B) JIATYIIIKA

9. Ctaausi KYKOJIKH XapaKTepHa JJs:

a) HETIPSIMOTO MOCTAIMOPHOHATIBHOTO Pa3BUTHUS
0) SMOpPHOHAIBHOTO Pa3BUTHUS

B) IIPSIMOT0 TOCTAIMOPHUOHAILHOTO PA3BUTHS

10. BoiGepuTe npaBMIIbHBIN NepevYeHb CTaIHil
pa3BUTHS NPH MOJHOM MeTamopgo3e.

a) S0, IMYMHKA, KYKOJIKa, B3pociias 0coOb

0) stiIeKIIeTKa, THYMHKA, B3pOcias 0Co0b

B) 3UT0Ta, KyKOJIKa, TMYUHKA, B3pOCiasi 0cOOb

2 BapuaHT
1. Ilpusnaku auddepeHUUPOBKN  KJIETOK
3apojbIIa MOSIBJISIIOTCSI B IEPHOJT
1) ractpynsuuuy;
2) npobneHus;
3) opraHorenesa;
4) pocta
2. B oHTOreHe3e mocTIMOPUOHAIBLHBIA MEPUOT —
3TO
1) Bech mepuoA pa3BUTHSL OpraHU3Ma
2) nepuon nupdHepeHIupoBKU
3) mepuoj OT BBIXOJA U3 fiilla WU POXKACHUS 0
cMepTH
4) nepuon pocta ¥ Tu(GGepeHITUPOBKH KICTOK
3. Ilpoumecc, mnpuBoAsimMiA K 00pa3oBaHHUIO

2 BapuaHT
1)1

2)3

3)2

4)3
51,23
6) 3

7)2

8)3

9) 4

10) 2




0J1aCTYJIBI -

1) ractpynsus;

2) npobineHue;

3) opraHoreHes;

4) nuddeperunpoBka

4. Cpennmnii 3apoablleBbIi JHCTOK,
pacnoJio:KeHHbIi MEXKIY HAPYKHBIM "
BHYTPEHHHUM

1) sxTonepma;

2) sHTOACPMA;

3) me3oaepma;

4) 6nacTonepma

5. OcobOenHOCTH, XapaKTepHbIe IS AP00IeHHs
Bbi0epuTe TpU BEpHBIX OTBETA.

1) nHakamMBaeTcs KIETOYHBIM MaTepuan Jyis
JAIBHEUIIIETO Pa3BUTHS

2) oOpasyromuecss KJIETKH C KaXKIbIM JIeJICHUEM
YMEHBINAIOTCA B pa3Mepax

3) poIiecc 3aBepIIACTCS o0Opa3oBaHHEM
MHOTOKJIETOYHOT'O 3apPO/IbIIIA-0IacTyIIbl

4) 3apodpllll HA OTOM CTaAUUd COCTOUT U3
3apO/IBIIIEBHIX TUCTKOB

5) mpotiecc 3aBepiiaeTcsi 00pa30BaHUEM TaCTPYJIbI
6) KJIETKU 3apoJbllia He JENATCA U He PacTyT

6. 3a cuer 3HAYMTENBHOIO YBEJIWYEHHUHA YHCJIA
KJIETOK B OpraHu3Me MPOUCXOAUT ero

1) pasmHOXKeHuE;

2) pa3BUTHE;

3) pocr;

4) npucrnocobJieHne K cpese

7. HepBHas cucTrema 4eioBeka popmupyercs u3
1) skTOIEPMBI;

2) Me30/1€pMBl;

3) PHTOIEPMBI;

4) uenoma

8. B npouecce apood.iennst

1) mpoucxomutr  mudQepeHIpoBKa  KIETOK
3apo/ibIiia

3) KJIETKH JENATCI MUTOTUYECKU

2) oOpasyromuecss KJIETKH C KaKIbIM JelICHUEM
YMEHBIIAIOTCS B pa3Mepax

4) MpOUCXOIUT MepeMeIlIeHNEe KIETOYHBIX Macc

9. Tunm pa3BUTHA KUBOTHBIX, NPH KOTOPOM
NMOTOMCTBO  COJAEPKUT NPHU3HAKH  B3POCJBIX
ocodeil, HO UMeeT HeDOJIbIIME pa3Mepbl U Apyrue
NPOTOPIUH Teja

1) amOpuoHanbHOE;

2) HenpsIMOE;

3) ¢ meTamopdo30Mm;

4) npsimoe

10. 3aknaaka opraHoB Oyayliero OpraHu3ma
HAYMHAeTCs HA CTauH

1) 3urorsr;

2) Helpynbl;

3) GiacTynsl;




4) racTpyJisl

Tema 2.4. 3aKOHOMEPHOCTH HACJIEJOBAHUSA
BapuanT 1

1. Ilpu3Haku, XapakTepu3yiomme reHOTHIL:

1) COBOKYITHOCTb F'€HOB OpPraHU3Ma;

2) COBOKYITHOCTh BHEIIHUX IMPU3HAKOB OPTaHU3Ma;
3) COBOKYITHOCTb BHYTPEHHUX Kaue€CTB OpraHu3Ma;
4) COBOKYITHOCTh XPOMOCOM;

5) COBOKYITHOCTH MOJIOBBIX KJIETOK;

6) BeCh HACIJIEJICTBEHHBINH MaTepua KIETKH.

2. I'perop MenaeJib Ipu u3y4eHuH
HACJIeICTBEHHOCTH HCIO0JIb30BaJ METO/:

1) reHeanoruyecKuii;

2) IUTOTCHETUYCCKHU;

3) ruOpHUI0JIOTHUECKU;

4) OMOXMMHYECKHUH.

3. Kaxxnas ramera HeceT IO OJHOMY TIeHY U3
KaKI0#l aJJIeJIbHOW Mapbl T€HOB — J3TO
(¢opmympoBKa 3aKoHa:

1) JOMUHUPOBaHUS;

2) 4YHCTOTHI FaMeT;

3) pacuerieHus;

4) CLIETUIEHHOT'O HACJIEI0OBAHUSI.

4. Ilpu3Hak, HacJieAyeMblil CHENJIEHO C MOJIOM:
1) octpora 3peHus;

2) 1aJbTOHU3M;

3) dbopma BoJIOC;

4) 4uCI0 MAaJIbIEB.

S. AHAIM3UPYIOIIMM HA3BIBAKOT CKPELMBaHHeE:
1) ABYX TeTepo3uror;

2) TOMUHAHTHOM FOMO3UTOTHI U FE€TEPO3UTOTHI;

3) peliecCuBHOM TrOMO3HUTOTHI M T€TEPO3UTOTHI;

4) NBYX peLeCCUBHBIX TOMO3UIOT.

Bapuanr 2

1. BoiOepuTte TpH NMpPaBUIbHBIX YTBEPHKICHUS U3
LIECTH NMPeAT10KeHHBbIX.

1.4
23
3.2
4.2
53

2 BapuaHT




IIpu3Haku, xapakrepusywomue GpeHoTun:
1) COBOKYITHOCTh T€HOB OpPTraHU3Ma;
2) COBOKYITHOCTb BHEILIHUX ITPU3HAKOB OpraHU3Ma;
3) COBOKYITHOCTh BHYTPEHHUX Ka4eCTB OpraHn3Ma;
4) Hanuuue TeHEeTUYECKOro MaTepuara;
5) oO1ee cTpoeHHE Tena;
6) XpOMOCOMHBII HA0OD.
2. OCHOBHBIE 32aKOHOMEPHOCTH
HACJIEICTBEHHOCTH M HM3MEHYMBOCTH ObLIH
BIIepBbI€ YCTAHOBJIEHBI:
1) T. Mopranowm;
2) I'. Mennenem;
3) U.B. MuuypuHsiMm;
4) H.K. Kosp1oBBIM.
3. B3auMouckiI04YawIe COCTOSIHUSI NMPHU3HAKAa
onpeeasiOTC reHAMU:
1) TOMUHAHTHBIMH;
2) aJIeIbHBIMU;
3) perecCuBHBIMUY;
4) anbTepHATUBHBIMHU.
4. IIpusHak, HacJIeyeMbli ClEeINJIEHO ¢ M0JI0M:
1) octpota 3peHus;
2) CBEpTHIBAEMOCTb KPOBH;
3) dopma BotOC;
4) yKcio nanbLeB.
S. I'eH — 3T0 YacTh MOJIEKYJIbI:
1) Genka;
2) IHK;
3) PHK;
4) ATO.
3 BapuaHT
1. Hayka, wu3yyamomasi HacJeJCTBEHHOCTb H
U3MEHYHBOCTb:
a) [UTOJIOTHS
0) cenekmus
B) TCHETHKA
') SMOPHOJIOTHS
2. Cnoco0HOCTH OpPraHu3MoOB IepeAaBaTbh CBOM
NPHU3HAKHU U TeHbI OT POJUTeJIell K MOTOMKaM
Ha3bIBaeTCs:
a) TeHEeTHUKa
0) U3MEHYMBOCTh
B) CEJICKIIUA
T') HACJIEICTBEHHOCTD
3. llos10BbIE KJIETKH Y 0OJBIIMHCTBA KMBOTHBIX,
YyeJioBeKAa SIBJSIOTCS
a) [lonuronaHeIMU
0) JuninonHpIMU
B) ["aruongapiMu
r) TeTpamiougHpIMU
4. EnuHuna HacjieAcTBeHHOH MH(OPpMAUU — 3TO:
a) ['enotun
0) ®enorum
B) ['eH
r) benok

1.2
2.2
3.2
4.2
52

3 BapuaHT
1.8
2.r
3B
4.B
5.a
6.0
7.B
8.0
9.B
10.6
11.6
12.6
13.r
14.a




5. I'enorum:

a) COBOKYITHOCTb BCEX I'€HOB 0cO0U

6) COBOKYITHOCTH BCEX MPHU3HAKOB OPTaHU3MOB

B) Bcerna nonmHocThio coBnasaeT ¢ heHOTUIIOM

r) OnpenensieT npeaeasl HOpMbI peakliui OpraHu3mMa
6. My U ’KeHa HMeEIOT SIMOYKH HA IIeKax, a UX
AeTd HeT. /IOMMHAHTHBIA WM PpPeLecCHBHBIN
NPHU3HAK HAJIMYHUS AMOYEK Ha LIeKax:

a) IOMHUHAHTHBIN

0) pereccUBHBIN

B) CLIEIVIEHHBIN € TI0JIOM

T') CLICTUICHHBIN

7. Ocoomn, B NOTOMCTBE KOTOPBIX
o0HapyKUBaeTcs pacuienyieHue NPHU3HAKA
HA3bIBAIOTCH:

a) THOPUIHBIMU

0) TOMO3UTOTHBIMH;

B) T€TE€PO3UTOTHBIMHU

I') FTEMU3UTOTHBIMU

8. Ilpusnak, koropubii HE nposiBasiercs B
rHOPHIHOM MOKOJIEHUH HA3BIBAKOT:

a) TOMHUHAHTHBIN

0) perecCcuBHBII

B) IPOMEXKYTOUHBII

I') MyTaHTHBIM

9. Kakas 4yactb o0co0eidi ¢ penecCHBHbIM
NPU3HAKOM TMPOSIBUTCS B NEPBOM IOKOJEHUHU
NPHU CKPeIMBAHUHU

ABYX TeTEPO3UIOTHBLIX MO [JAAHHOMY IMPHU3HAKY
poauTenei?

a) 75%

6) 50%

B) 25%

r) 0%

10. IIpu ckpemuBaHuM ocodeii ¢ reHoTUNaMu Aa
U Aa (IpH yCJI0BHH MOJHOTO IOMUHUPOBAHUS)
Ha0J01aeTc paclielJieHne B IOTOMCTBe 110
(peHOTHIIY B COOTHOLLICHHH

a) 1:1

0) 3:1

B) 9:3:3:1

r) 1:2:1

11. Tpernii 3axon MenaeJs:

a) OnuceIBaeT MOHOTUOPUIHOE CKPEIIMBAHNE

0) DOTo 3aKOH HE3aBUCHMOTO HACJICIOBAHUS
MIPU3HAKOB

B) YTBEepXKIaeT, UYTO Kaxkjas Iapa IPU3HAKOB
HacJeAyeTcs HE3aBUCUMO OT JIPYTUX

r)  YTBepxknaaer, 4TO [P  JAUTHOPUIHOM
ckpemuBanuu B F2 Habmiomaercs pacuieruieHue mo
reHorumy 9:3:3:1

12. HacjenoBaHue NPHU3HAKOB, OINpeesieMbIX,
JIOKAJIU30BAHHBIMHU B MOJOBBIX XPOMOCOMAX
Ha3bIBaeTcH:

a) TUTHOPHIHBIM




0) CIeTUICHHBIM

B) MOHOTHOPHUIHBIM

I') CUEIUIEHHBIM C [10JIOM

13. Kakas xpomocoma OyaeT MMeTh pelialiee
3HAYeHHe TPH OmNpedeSIeHHH KEHCKOro moJa Yy
nTun?

a) X-XpoMocoma CriepMaTo3ouaa

0) Y-xpoMocoma criepMaTo30ou/ia

B) X-XpoMocoMa SIHIEKIETKN

r) Y-XxpoMocoma Si1IeKJIeTKH

14. Oco6b ¢ renHoTunoOM AaBB n1aet ramersl:

a) AB, As, aB, aB

0) AB, aB

B) AB, aB

r) Aa, Bs, AA, BB

Tema 2.5. CueniieHHOe HacJleJ0BaHUe IPU3HAKOB
1) CuemieHHOe HacJIeIOBaHUE -

a) COBMECTHOE HACJIEJIOBAaHUE JIIOOBIX TEHOB

0) coBMECTHOE HaclieIOBaHUE T€HOB,
JIOKAJU30BAHHBIX B OJIHOM XpOMOCOME

B) HaclleZIOBaHUE T'€HOB, KOHTPOJIUPYIOIIUX
CXOJIHBIEC MPU3HAKU

I') HAacJIeJOBaHNE T€HOB Pa3HbIX XPOMOCOM

2) Ha kakux 00beKTaxX NPOBOINJI UCCIETOBAHUSA
T. Mopran

a) TOpox

0) HOYHAs KpacaBHIla

B) MyXHU AP030(HITBI

T') MBIIITH

3) Bujabl cuenJieHusi reHoB

a) cB00OHOE, HETTOTHOE

0) TOJTHOE, HETOTHOE

B) IIOJIHOE, CBOOOTHOE

I') YaCTUYHOE, HETIOJIHOE

4) YncJio rpynin cuenjieHusi B KapuoTuiie
YeJl0BeKa

a)l

0) 2

B) 46

r) 23

5) B onbiTax T. Moprana npu ckpeniaBaHuu
rudpugnoro camua (AaBb) u 1MroMo3uroTHoM
peueccuBHOi camku (aabb) Hadaoxanochb

a) TOJTHOE CIICTVICHHE

0) HEIOJIHOE ClLICTIIICHNE

B) HE3aBHUCHUMOE HACJICIOBAHHE

') cBOOOTHOE HACJICIOBAHUE

6) Mopranuaa — ycjioBHasi e IMHHUIIA PACCTOSTHUS
Me:KIy reHaMHU — COOTBETCTBYeT

a) 1% KpoccoBEpHBIX TOTOMKOB

0) 41,5% KpOCCOBEPHBIX TOTOMKOB

B) 10% KpoccoBEpHBIX TIOTOMKOB

r) 8,5% KpOoCcCOBEpHBIX TOTOMKOB

7) Kpucc-kpocc Hacjie0BaHue UMeeT MeCTO NpH




a) ayTOCOMHO-JIOMUHAHTHOM THUIIC HACJICTOBAHUS
0) ayTOCOMHO-PEIIECCUBHOM THUIIE HACIEAOBAHUS
B) X-CICTJICHHOM THUIIC HACJICIOBAHUS

I') TOJIAHAPUYECKOM THUIIE HACIIET0BaHUS

8) lIpu noMuHAHTHOM X-ClIENJIEHHOM THIIE
HacJ1eI0BaAHUSA

a) 0OJIHHBI )KCHIIUHBI 110 IMHUU MAaTePH

0) y 310pOBBIX poauTeneil — 60JIpHOM peOeHOK

B) JIBYCTOPOHHSISI OTSATOIICHHOCTh

r) y OOJILHOTO OTIIa BCE 104YepPHU OOIbHBI

9) Kpoccunrosep — 310

a) 0OMEH reHeTUYECKUM MaTepruaIoM MEXTy
Pa3IMYIHBIMU XPOMOCOMaMHU

0) oOMeH (parMeHTaMHu MEXIy ayTOCOMaMH U
TOHOCOMaMU

B) 0OMeH ¢parMeHTaMH MEXAY XpOMaTUIaMHU
OJIHOM XPOMOCOMBI

r) 0OMEH UIACHTUYHBIMU YYACTKAMU HECECTPUHCKUX
XpOMaTu OJTHOU

napbl XpOMOCOM

10) I'pynna cuenyieHusi — 3T0

a) cymMMa reHOB rarIouHOro Habopa XpOMOCOM
0) CyMMa IreHOB I'€HOTHUIIA

B) COBOKYITHOCTb I'€HOB KapUOTHIIA

') COBOKYITHOCTh T€HOB OJHOW Tapbl XPOMOCOM
11) CuenienHoe HacjJae0BaHHE MOKHO
YCTaHOBHUTH C TIOMOIIIBIO

a) MOHOTHOPHUTHOTO CKPEITUBAHMS

0) AUTUOPUTHOTO CKPEIIMBAHUS

B) aHAJIM3HUPYIOIIETO CKPEIIBaHs

I') NOJIMTHOPUAHOTO CKPEILMBAHUS

12) B poaoc/ioBHOM NPHU peniecCHBHOM X-
CUEeNJIEHHOM THIIe HACJIeTOBAHUS

a) OJIMH U3 poauTesiel 00s3aTenbHO 00JICH

0) OOJBHBIC B KXKIOM MTOKOJICHUU

B) PaBHOBEPOATHO O0JICIOT MY>KUMHBI U YKEHIIUHBI
') OOJIbHBI KEHIIUHBI 110 JIMTHUH MAaTepU

13) Cuaa cuenJieHusi FeHOB B XpOMOCOMe

a) HE 3aBHCUT OT B3aMMOPACIIOJIOXKEHUS TSHOB

0) mpsIMO ITPOTMOPIIMOHATIEHA PACCTOSIHUIO MEKTY
TCHAMH

B) 3aBHUCHUT OT COCTaBa F€HOB

') 00paTHO MPOTMOPIIHOHAIEHA PACCTOSTHUIO MEKITY
reHaMHu

14) K10 oTKpBLI (paKT, 4TO YHCJIO XPOMOCOM B
KJIETKAX TeJia BABOE 00JIbllie, YeM B MOJIOBbIX
KJeTKax?

a) O. BaH beHenon

0) B. Carron

B) O. Bunbcona

r) B. Carron u O. Bunbscon

15) Ilos10BBIE€ XPOMOCOMBI NITHII KEHCKOT0 1M0JIa
a) 27

0) ZW

B) XY




NnYY

16) /lannble aHAJIM3a XPOMOCOMHBIX NEPeCTPOEK
UCTIOJIB3YIOT ISl

a) XPOMOCOMHBIX KapT

0) (bUIOreHETHUCKHX JICPEBHEB

B) TEHETUYECKUX KapT

T') HUTOJIOTUYECKUX KapT XPOMOCOM

17) PaxuTt — 3a60;1eBaHne

a) CIeIIeHHOe ¢ Y XpOMOCOMOH, TOMUHAHTHOE
0) HeCLICTIEHHOE C T0JIOM

B) CLIETUIEHHOE ¢ X XpPOMOCOMOM, JOMHUHAHTHOE
T') CIEIUIEHHOE ¢ X XPOMOCOMOM, PELIeCCUBHOE
18) Ilpumep peneccuBHOro X-cuenjeHHOro
HacJ1eI0BaHUSA

a) muctpodus JromeHa

0) KopruHeBasi HMalb 3y0OB

B) 6one3ns Teii-Cakca

r) curapoMm Mapdana

19) X-xpomocoMa Mop(}oJIOrHYeCKH CXOIHA C
ayToCOMAMHU I'PyNIbI

a)B

6)C

B)D

rE

20. XpomocoMHBIii HA00P NMOJOBBIX KJIETOK
MY?KUYMH COAEPKUT:

a) OgHy X — XpoMOCOMY U OIHY Y — XpOMOCOMY
0) 22 ayTocoMbl 1 0HY X WU Y XPOMOCOMY

B) 44 ayTocoMmbl U XY — XpoMOCOMBI

r) 44 aytocomsl, oaHy X mwind Y — XpOMOCOMBI

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHBOCTH

1. MyTanusiMu siBJISIFOTCSI:

a) mo3eNieHeHne KITyOHel kapTodens Ha CBETY

0) OpaxuIaKTHIUS

B) cuHapoM [layHa r) uCKpeBJIeHHE CTBOJIA COCHBI,
pacTyIieil B TpeluHe CKabl

1) IPEBPAILICHUE TOJIOBACTHKA B JISATYIIKY

€) BOSHUKHOBEHHE OEIbIX TJ1a3 y IPO30(HIIBI

2. Hopma peakiniuu y OpranHu3mMoB:

a) ompeeNsieTcss COBOKYIHOCTBIO TEHOB;

0) pa3Hasl JIs pa3HbIX MPHU3HAKOB;

B) CYIIECTBYET HEMPOJOIKUTEIHLHOE BPEMs 1 MOXKET
MEHSTBCS;

T') TO3BOJISIET UM IPUCTIOCAOIMBATHCS K YCIOBHUIM
CYLIECTBOBAHHS,

1) OIMHAKOBAas y Pa3HbIX MPU3HAKOB OJTHOTO
OpraHu3zMma;

€) OIpeAeIISIeTCS YCIOBUSIMU CPEJIbI.

3. MyTauuu MoryT ObITh 00yCJI0BJIEHbI

a) HOBBIM COYETAaHHUEM XPOMOCOM B PE3yJIbTaTe
CIIMSTHUS TAMET

0) mepeKpecToM XpOMOCOM B XOJIe Mel03a

B) HOBBIMHU COUYCTAHHSIMU I'€HOB B PE3yJIbTATE
OILII0JIOTBOPEHUS

I AR




I') U3MCHCHUSIMU T€HOB U XPOMOCOM

4. [loTeps yuacTKa XpOMOCOMBI Ha3bIBaeTCHl. ..
a) Jenemnus

0) dymnukamms

B) UnBepcus

r) Tpancnokarus

5. Cunapom IllepemeBckoro-TepHepa moxer
BO3HMKHYTH B pe3yJibTare...

a) [onumnonauu

0) [Tomucomun

B) Tpucomuu

r) MoHnocomuu

6. YkakuTe HANIPABJIEHHYI0 H3MEHYHBOCTh:
a) KomOnHaTHBHAS H3MEHYUBOCTh

0) MyrannoHHast ©3MEHYUBOCTh

B) CooTHOCHTENbHAS U3MEHYUBOCTH

r) MonudukanronHas ”3MEHIHBOCTh

7. KpoccuHroBep — 3T0 MeXaHHM3M...

a) KomOnMHaTHBHON N3MEHUYUBOCTH

6) MyTannoHHON U3MEHYHBOCTH

B) ®EeHOTUNINYECKON N3MEHYMBOCTHU

r) MoaudukanmoHHOW H3MEHYHMBOCTH

8. HenacyieicTBEHHYI0 H3MEHYHBOCTH HA3bIBAKOT:
a) HeoNpeeNIeHHOI;

0) ompeeeHHOH;

B) TEHOTHITMYECKOM.

9.IMoMMIOHIHBIE OPTAHU3MbI BO3HUKAIOT B
pe3yJibTarte:

a) FEHOMHBIX MyTallUi;

0) TeHHBIX MYTalIHIi;

B) MOJIU()UKAIIMOHHOW N3MEHYUBOCTH;

I') KOMOMHATHBHON M3MEHUYHNBOCTH.

10. U3MeHYMBOCTBIO HA3BIBAETCH:

a) 0COOEHHOCTh OpraHU3Ma MO0 CPAaBHEHHUIO C
JOPYTUMHU 0COOSIMU

0) CITOCOOHOCTD KUBBIX OPTaHU3MOB IIPHOOPETATh
HOBBIC TIPU3HAKU U CBOKCTBA

B) HOBbIE IIPU3HAKHU U CBOMCTBA OpraHU3Ma

T') CIIOCOOHOCTD MepeaBaTh MPU3HAKHU 110
HACJIEJICTBY

11. OcHoBOIi pa3HO0OpPAa3HA )KUBBIX OPraHU3MOB
SIBJISIETCS:

a) MOAM(PUKAITMOHHAS N3MEHUYUBOCTh

0) peHoTHIIMUECKAs N3MEHUYNBOCTD

B) TCHOTHITHYECKAsT N3MEHUYUBOCTH

I') HEHACJIEICTBEHHAs H3MEHUYUBOCTh

12. I'panuubl peHOTUNNYECKO U3MEHYNBOCTH
HA3bIBAIOTCH:

a) BApUAL[MOHHBIM PSAJIOM

0) BapuallMOHHON KPUBOU

B) HOPMOM peaxkuu

r) MoauduKauen

13. HenacyeacrBeHHbIE M3MEHEHUS T€HOTHIIA,
KOTOpbIe HAIOMUHAIOT HACJIEICTBEHHbIE
3a00JIeBaHMSA:




a) perokonuu

0) Mopd 0361

B) MyTalluu

T') MTOJTUTLIOUTUS

14. I3MeHeHHne CTPYKTYPBI F'eHA JIEKUT B OCHOBE:
a) KOMOMHATUBHON M3MEHUYNBOCTH

0) MyTallMOHHOW U3MEHUYUBOCTH

B) MOJU(UKAIIMOHHOW N3MEHYUBOCTH

T') MOJUTUIOUTUN

15. Paagnanus — 310 MyTareHHblid paxkTop:
a) XUMHYECKHI

0) pusnueckmit

B) OMOJIOTHUECKUIT

') BEpHOTO OTBETA HET

16. MyTanuu, KOTOpble 3aTParuBaoT JUIIb
4acTh TeJia:

a) COMaTUYECKHE

0) reHHBIC

B) T€HEpaTUBHbIE

') XPOMOCOMHBI

17.3arap — 310 npumep

a) MyTaluu

0) mopo3a

B) (heHOKOIIUH

r) MoauduKaIH

19. Ilpu reHHOM MyTaAllM¥ IPOUCXOUT

a) 3ameHa oaHoro nykieotuaa B JJHK na apyrou
0) KOHBIOTAIIKSI TOMOJIOTHYHBIX XPOMOCOM U OOMEH
TCHAMH MEXTy HUMHU

B) BBINAJICHUE HECKOJIBKUX HYKJICOTH]IOB B
monekyse JJHK

I') BCTaBKa HECKOJIbKUX HYKJICOTHUIOB B MOJIEKYJIE
nPHK

1) ©3MEHEHHUE COYETaHUil T€HOB OTI[OBCKOTO U
MaTEPUHCKOT'O OPTaHW3MOB

€) MOSIBJICHHE B T€HOTUIIE JINITHEH XPOMOCOMBI
20. HacaeacTrBeHHAasi K3MEHYMBOCTh
nposiBJisieTcs B ABYX (popmax:

a) KOMOMHATUBHAS U3MEHYMBOCTh

0) MyTaliOHHasi U3MEHUYHUBOCTh

B) COOTHOCHUTEJIbHASI H3MCHUYUBOCTh

r) Moau(HUKAIIMOHHAS U3MEHYHUBOCTD

Pa3znen 3. Teopus 3BoJouMu

Tema 3.1. UcTopusi 3BOJIIOMOHHOT0 YYEHHS.

Muxpo3Boaouus

1. B npouecce MUKPO3BOJIIOLUH 00PA3yHOTCH:
1) BuzbI

2) Kmacchl

3) cemeiicTBa

4) tunsl (OTIENBI)

2. BeaeacrBue pa3pbiBa apeajia IPOMCXOAUT

BH/1000pa3oBaHue:

1) sKOJIOTHYECKOE

1.1
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2) reHEeTUYECKOe

3) reorpaduueckoe

4) Ha OCHOBE TIOJIUTLIOUINH

3. Ilpumep 3K0J10rH4eCKOro0 BUA000PA30BAHUA:
1) cubupckas u naypckasi IMCTBEHHUIA

2) 3as11-0esK U 3as1- pycak

3) eBporeiickas u anraickas Oenka

4) momysIUK ceBaHCKOM (hopenu

4. I'eorpaduyeckum 6apbepom,
NPensiTCTBYIOIIMM CKpPelIUBAHUIO 0co0el
Pa3HbIX NONYJISANUNA BUAA, CITYKHUT:

1) TeppuTtopHuanbHas pa3o0IEHHOCTh

2) moaoBoit quMopdu3M

3) pa3nuuue B CTPOCHUU MOJIOBOTO amnmapara
4) oTnM4Me B MOBEACHUU B IIEPHO/]] CIIAPUBAHUS
S. HeorpanuyeHHOMY POCTY YHCJICHHOCTH
NONYJISIIUY NPENnsiTCTBYeT:

1) MmonudukaroHHas U3BMEHYHUBOCTD

2) MyTallMOHHasi U3MEHYUBOCTh

3) ecTecTBEHHBIN OTOOP

4) uckyccTBeHHbIN 0TOOP

6. O0pa3oBaHue HOBBIX BU/I0B B IPUpPOAE
MPOUCXOUT B pe3yJbTaTe:

1) BO3pacTHOTO U3MEHEHHUs 0co0OeH

2) Ce30HHBIX U3MEHEHUI

3) IpUpOIOOXPAaHHOI IEATEIBHOCTH YeIOBeKa
4) B3aUMOJECHCTBUS JIBIKYIIINX CUJT IBOJIFOIIUU
7. ®aKTOPOM 3BOJIIOLUH, CIIOCOOCTBYOIIMM
HAKOIUIEHUI0 Pa3HOO0Pa3HbIX MyTalluii B
NONYJSINU, ABJISETC:

1) BHyTpHBHIOBas OOpHOa

2) MexBHI0Bast 60prOa

3) reorpaduyeckast U30JISIHS

4) orpaHnuMBarOUi hakTOp

8. IlpnumHoii 00pa3oBaHus HOBBIX BHAOB 1o Y.
JdapBuny siBJjsiercs

1) 6oprba 3a cymiecTBOBaHHE

2) mocTerneHHasl AUBEPreHIIHs IPU3HAKOB

3) HeorpaHUYEHHOE Pa3MHOXKECHHE

4) GaronpusATHBIN KJIUMaT

9. I'eorpaduueckoe BU1000pa3oBanue, B OTJIMYHE
0T 3K0JIOTHYECKOT0, CBA3AHO C

1) mpocTpaHCTBEHHOM U30UEN MOMYy AU
2) Ce30HHOM U30JSAIUEH MOmyIsaIuit

3) MEXBHUI0BOM U MEXPOAOBOM ruOpuIn3auen
4) reHHBIMU ¥ TEHOMHBIMHU MYTallUsSIMU

10. IIpumepom reorpaguyeckoro
BU/I000Pa30BaHUS MOKET CIY:KUTh
¢opMupoBaHe BUI0B

1) BbrOpKOB, oOuTaronMX Ha ["anamarocckux
OCTpOBax

2) oKyHeii, 0OUTAIOLINX Ha pa3HOU TTTyOuHe
BOJIOEMA

3) CUHMII, MUTAIOUINXCS Pa3HBIMU KOPMaMHU Ha
00IICH TepPUTOPUHU




4) BopoObeB, OOMTAIOIINX B Pa3HbIX paloHAX ropoja

Tema 3.2
MaxkpodBosonus. Bo3HUKHOBeHNEe U pa3BUTHE
JKH3HM Ha 3emiie

1. O yeM MOKHO y3HATh, H3y4Yasi HAXOAKHU
OTIEYATKOB H OKAMEHeJI0CTell pacTeHuii B
JAPEeBHUX IIacTax 3eMJin:

a) 00 NCTOPUYECKOM Pa3BUTUU PACTEHUMN

0) 0 Ce30HHBIX U3MEHEHUSX B JKU3HU PACTCHUN

B) 00 MHAMBH1yaJIbHOM Pa3BUTHU PAaCTEHUN

2. K majaieoHTOJIOrn4ecKiuM A0Ka3aTeJILCTBAM
IBOJIIONMU OPraHUYECKOr0o MHPA OTHOCST:

a) CXOJICTBO OCTPOBHOM U MaTepUKOBOH (IIOPHI U
bayHbI

0) HanM4Yue pyJIMMEHTOB, aTABU3MOB

B) HAJIMYME OKAMEHEJIOCTEH MepeXoHbIX PopM

3. UcTtopuueckoe pa3BuTHe BUaa U 0oJiee
KPYNHBIX TAKCOHOMHYECKHX TPy,
0XBaTbIBalollee (00JIbIIHNE TPOMEKYTKH BpeMeHH;
HA/IBU/I0BAs IBOJTIOIHUS:

a) MUKPO3BOJIOLUS

0) MaKpOIBOIIOIHS

B) DKOIBOJIOLIUS

4. B pe3yabTaTe MAaKpO3BOJIOLMH 00Pa30BaJICH:
a) BUJl — TapakaH YEPHBIHA

0) copt — ¢uxyc benmramuna

B) TUIT XOPJIOBbIC

5. Boabioe pazHooOpa3ue BUA0OB rajanarocCKux
BbIOPKOB — 3TO pPe3yJbTAaT:

a) UAMOoaJanTaIluu

0) nereHepanuu

B) apomop¢o3a

6. Ilpucnoco61eHHOCTH TPABSIHUCTHIX pacTeHuil
K JKH3HHM B TYH/JpPe 3aKJII0YA€eTCs B:

a) MOBBIIIEHHOM COJIEP)KaHUU XJIOpouiia B
KJICTKaX JIUCTHECB

0) 0Opa3oBaHUU TUIOJIOB ¥ CEMSH B KOPOTKHE CPOKH
B) YMCHBIIICHUH YUCJIA JTUCTHECB B CBSI3U C HATUIHEM
B MTOYBE U30BITKA BOJIBI

7. Onbithl JI. IlacTepa 1oxka3ajim BO3MOKHOCTh:
a) caM03apOXKICHUS KUZHU

0) MOSIBJICHUSI )KUBOTO TOJIBKO U3 KUBOTO

B) 3aHECEHUS «CEMSH )KM3HI» U3 KOCMOca

') OMOXMMHUYECKOM IBOJIOITUN

8. Uero npujep:kuBaeTcsi rHnoTe3a naHcnepmun’?
a) BOSHUKHOBEHHUS KU3HU C IIOMOIIBIO Oora

0) BOBHUKHOBEHUS )KU3HU C IOMOIILI0 BHE3EMHBIX
OpraHU3MOB

B) BO3HUKHOBEHUS )KH3HU C MTOMOIIBIO (DOTOCHHTE3a
9. Yero npuaepkuBaeTcs TeOPUs
KpeauuoHusma?

a) 00’KECTBEHHOTO CO3JIaHUs JKU3HU

0) UCKYCCTBEHHOT'O CO3JIaHMSI KU3HH

B) CAaMOIIPOU3BOJIBLHOTO 3apOXKICHUS JKU3HU

l.a
2.B
3.0
4.B
5.a
6.0
7.0
8.0
9.a
10.a




10. Kakas runore3a yTBep:K1aeT, 4YTO KU3Hb
cyuiecTBoBaJia Bcerga?

a) CTallMOHAPHOTO COCTOSIHUS

0) KpealoHn3Ma

B) IaHCIIEPMUU

Tema 3.3. [Ipoucxoxaenue yejoBeKa —
aHTpomnoreHe3

Kak Ha3pIBaeTCst Hayka O MPOUCXOKIACHUH H
SBOJIIOLIUY YEJIOBEKA, CTAHOBJICHHE €TI0 KaK BHJA B
IpoIiecce pa3BUTHs 00IIeCTBa:

a) aHTPOIOTEHE3

0) IUTOKUHE3

B) MAJICOHTOTCHE3

2. YeloBEK OTHOCHUTCS K THITY:
a) YWICHUCTOHOTUX

0) XOpIOBBIX

B) 00€3bsHOBBIX

3. O npHHAUICKHOCTH YEJI0BEKA K CEMEHCTRY
TOMUHU]] CBHICTEIbCTBYET:

a) Hauue auadparmpl

0) HaNTM4re BHYTPEHHETO CKeJleTa

B) OOJIBIIIOE CXOCTBO C YEIOBEKOOOPA3HBIMHU
00e3bsITHAMH B TCHETHYECKOM arapare

4. Kak Ha3bIBarOTCS MEPBHIC MPEJACTABUTEIH
OMoJIOTHUYECKOT0 BHIa UeIIOBEeK pa3yMHBIN:
a) aBCTPATIOMUTEKH

0) HeaHIePTAIBIIBI

B) KPOMaHBOHIIBI

5. OO0t mpe1oK 4eI0BeKOOOpa3HBIX 00€3bsH U
YyeJIoBeKa:

a) MUTEKaHTPOII

0) pamanuTeK

B) JPHUOIATEK

6. Kakoii yuéHblil BiepBbI€ IOCTaBUII YEJIOBEKA B
OJIHY IpyIIly ¢ IPUMAaTaMHu:

a) ['ekkenn

0) Jlunnen

B) lapBun

7. Jloka3aTenbCTBO IPOUCXOXKICHHUS YEIOBEKA OT
KUBOTHBIX:

a) CHMOMOHTBI

0) peIyIeHThI

B) PYAUMEHTHI

2.0
3.B
4.a
5.B
6.0
7.B

Pa3pea 4. Dxoaorus

Tema 4.1. Dxosornueckue GakTopbl U Cpeabl




JKH3HH
1 Bapuant
1. Kakoii cpeabl o0uTaHMs He CYLIECTBYeT?
OpranuzmeHHoO’
1) Bomnoit
2) HazeMHO-BO3IyLIHO#
3) Ornennoit
4) IlouBeHHOH
2. Kakue BoHbIe 00MTATEH BEAYT
NPUKPeINUIeHHbIH 00pa3 ku3Hu?
1) KopamioBsle moJUIIbI
2) JlenbduHs
3) Menyssl
3. B kakuX CJI05IX BOJBI )KMBYT pacTeHus?
1) B BepxHux
2) B HmwkHHX
3) Bo Bcex cnosx
4. Yto muioTHee — BO31yX WJIK Bojxa?
1) Bo3gyx
2) Bona
3) OHM UMEIOT IPUMEPHO OJAMHAKOBYIO
IJIOTHOCTD
5. B kakoii cpeie nepenajabl Temneparyp 6oJiee
pe3kue?
1) B BomHo#
2) B mouBeHHOM
3) B HazeMHO-BO3IyLIHOM
6. Kak Ha3bIBaIOT He;KMBbIE HEOPraHUYeCKHue
BellecTBA B COCTABE MOYBbI?
1) KocHbie
2) KocrtHble
3) MeptBbIC
7. KT0 oOuTaer B nouse?
1) 3emnepoiiku
2) bakrepun
3) I'pubsr
4) Bce BbllLIENEPEYUCIIEHHBIE OPTaHU3MbI
8. UeMm momo/IHAOT NOYBY NOrUOIINE )KUBOTHbBIE
U pacTteHus?
1) MuHepanbHBIMU OCTaTKaMU
2) OpraHu4ecKuMu OCTaTKaMu
3) Bcewm BhlilenepeyrciIeHHBIM
9. Ilnogopoaue — 310 0c000€E CBONCTBO ...
1) IlouBeHHO¥ cpesbI
2) Bopanoii cpenbl
3) HazemHO-BO3IyIIHOMW CpeIbI
10. Yem xapakTepu3syercs ’KU3Hb BHYTPH
APYIroro OpraHu3Ma 1no cpaBHeHHIO €
OCTAJIbHBIMHM CpeJamMu?
1) Ona MeHee MOCTOSTHHA
2) Omna 6osee MOCTOSIHHA
3) He xapaktepusyeTcs HI4eM 0COOCHHBIM

2 BapuMaHT
1. Ha Hameii njianere npeacTaBjieHbl HECKOJIBKO
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cpe KH3HU:
a. OKEaHbl U MATCPUKHU;

0. murocdepa, ruapochepa, armocdepa,omochepa;
B. BOJIa U CYIIIa,

T. BOJHAsI, HA36MHO-BO3IYIIIHASI, TT0YBA U KHUBOU
OpraHu3M;

1. cpeia OOUTaHUsI 1 MECTOOOUTaHHE.

2. Yca0BHSIMH CpeIbl MOKHO HAa3BATh:

a. Bce (DaKTOPBI, OKA3BIBAIOIINE BIUSHUE HA
OpraHu3M;

0. B3aMMOOTHOIICHHSI OPTaHU3MOB B COOOIIECTRE;
B. (p)aKTOPBI, BO3JICHCTBUE KOTOPHIX HA OPraHU3M HE
3aBHICHT OT UX MOTPEOICHHS TPYTHMH
OpraHu3Mamu;

T. KJIIMMaT;

1. abnoTnyeckue (HaKTopshl.

3. YepThl Npucnoco0JIeHHOCTH K BOAHOII cpejie
oduTaHus.

a. ootekaemas popma Tena

0. pacwieHHeHHas ¢opma Tera

B. YJUTMHCHHAs (hopma Tena

4. Yem oTiIMYAETCSH HA3€MHO-BO3YIIIHAA cpeaa’?
a. MHOTO KHCJIOPOJIa ¥ CBETa

0. OoJbIIME TIepenaibl TeMIepaTyphbl

B. OoJIbIIast MJIOTHOCTD

5. Oco0eHHOCTH MOYBBI KAK CPeAbl JKU3HH.

a. 0oJIbIIas TNIOTHOCTh

0. O0JIBIIIOE KOJMYECTBO OPTaHUYECKUX BEIICCTB
B. MHOTO CBETa

6. B yeM 0c00€HHOCTH OPTraHU3Ma KaK Cpeabl
oouTanus?

a. IOCTOSIHHASI TEeMIIepaTypa

0. TOCTOSTHHAS BIIAKHOCTH

B. IIOCTOSIHHOE JIBYKCHHE

7. JleTHHe M 3MMHMeE 3aMOPbI He BOSHUKAIOT B
CJIETYIOIIUX Cpeaax Ku3HM:

a) MOPCKHUX BoJloeMax; 0) o3epax u mpynaax; B)
peKax; I) Mmoyse.

8. /lns noBbIIEeHUsI MJIABYYECTH MJIAHKTOHHBIE
OpraHu3MbI 00peJH CJIeayoIne
NPHUCIIOCODIeHHST:

a) yBEJIMYCHHBIC pa3MephI TeIa;

0) yMEHBIIICHHBI pa3Mep U TUIOTHOCTH TEJIa;

B) YMCHBILICHHBII pa3Mep U KOJHMYECTBO BHIPOCTOB
Tena;

I') MEJJICHHAs! CKOPOCTh JIBUXKCHHUS B BOJIE.

9. COBOKYNIHOCTH OPraHM3MOB 00MTAKIIUX HA
JIHE BO/I0€MOB HA3bIBAETCSI:

a) 6eHTOC; 0) HEKTOH; B) IJIAHKTOH.

10. ITouBy Kak cpeay 0OMTAHMS COJIMAKAET C
BO/ITHOM cpeaoii:

a) TEMIIePaTypHBIA PEKUM, TOHWKEHHOE
CoJIepKaHue KUCIOPO/Ia, HATMYHUE BOJBI B PA3HBIX
(dbopmax, MPUCYTCTBHUE COJICH U OPraHHUYECKUX
BCIIICCTB;




0) CBETOBOM PEXHM, IIepenaibl JaBICHUS,
M3MEHEHHE TPAaBUTAIIMOHHON COCTABIISIONICH;

B) M3MEHEHHUE COJIEBOTO COCTaBa 10 BpeMeHaM roja,
COYETaHHE IJIOTHOCTH U JAaBIIEHUS TPYHTOB;

I') OlMHaKoBoe 3HaueHue pH cpenbl, oaMHAKOBBIN
cocTaB MUKpPO(ayHbl U MUKPOQIOPHI.

11. CoBOKYIHOCTBD KMBBIX CYIIECTB OOMTAIOIIMX
Yy NOBEPXHOCTH BO/bl, HA TPAHU BOJHOM 1
BO3/YIIHOI CpeJbl HA3bIBAKOTCH:

a) TUIAHKTOH; 0) OEHTOC; B) HEHCTOH; T') HEKTOH.

12. CoBOKYIIHOCTH 0c00eii HaceJsII0LIHUX TOJIILY
BO/bI  CIIOCOOHBIX NMEPEHOCUTHLCS TeYeHUEeM,
Ha3bIBAeTCs: a) OCHTOC; 0) TUTAHKTOH; B) HEUCTOH.
13. Camas HacblleHHAas (B mepecyeTe HA 00bEeM)
JKM3HBIO cpefia:

a) mousa; 0) arMocdepa; B) MPECHBIC BOJBI; T') MOPS
Y OKEaHBI.

14. Ilapa3uTH4ecKUM OPraHU3MOM He SIBJISIETCS:
a) putodTopa;

0) BUpyC TabauyHON MO3auKH;

B) IIaMIIMHBOH, OIIEHOK JIyTOBO;

I') MOBUJIMKA, 3apa3uxa.

15. Camy1o 60J1b1IYI0 CKOPOCTH NepeBHKeHUSs
“KMBOTHbIE Pa3BUBAIOT:

a) B BOJHOU cpefie; 0) B BO3IYIITHOU cpelie; B) B
HA3eMHOM cpejie; T') B MOYBeE.

16. OpranusmMsl, 00MTAIOIIHE B TOJIIIE BOAbI U
cB00O/HO IJIABaIOILIHe, BXOASAT B IPYIILy:

a) HelicToHa; 0) OEHTOCa; B) HEKTOHA.

17. Eciia B peke Ha4ajiacb MaccoBasi ru0esib
PbIObI, TO Hanb0/1ee BepOsITHASI IPUYHHA ITOr0
SIBJICHUSI:

a) U3MEHEHHE CKOPOCTH TEUCHUS PEKH;

0) yMEHbILIEHUE COJEPKAHUS KUCIOPOa B BOJE;

B) U3MEHEHUE aTMOCPEPHOTO AABJICHUS;

T') yBEJIMYEHUE KOHIIEHTPAIMK 030Ha B BO3AYIIHOMN
cpene.

18. Dna¢god6moHTHI - ITO:

a) oburarenu rpudoB; 0) OOUTATEIN BOJIOEMOB; B)
oOuTaTeNy MOYB

19. B Haubosb1Ieii cTeneHn NoABepPKeHbI
BO3/1€fiCTBUIO PaiNalluH, KOJIeOAaHUI TeMIepaTyp
U CHJIbI BETPOB 00MTAaTe U cileqyIollel cpebl:
a) BOJIHOM; 0) MOYBEHHOM; B) HA36MHO-BO3IYIITHOM;
I') ’KHUBBIX OPIaHU3MOB KakK Cpeibl 0OUTaHUs.

20. Camoe 00J1b11I0€ YHCJIO BHAOB :KHBOTHBIX,
HAXOJASIIUXCS B AaHAIPOOHBIX YCJIOBHUAX,
HaceJIsieT:

a) BOJIHYIO Cpey;

0) Ha3eMHO-BO3AYIITHYIO CPENY;

B) IOYBEHHYIO CpeAY;

T') )KUBBIE OPTraHU3MBbI KaK Cpey 0OUTaHus.

21. U3 Bcex cpen sku3HM HanboJiee Horara mo
YHCJIy BUOB:

a) BoJHAas,




0) BHYTpEHHSIs CpeJla )KUBBIX OPraHU3MOB KaK
MECTOOOHTaHUE;

B) Ha36MHO-BO3/IYIIIHAS; T') MOYBA.

22. IlepBble skuBbIE 00UTATEIN 3eMJIH
NOSIBUJINCh:

a) B IouBe; 0) B HA3EMHOM cpejie; B) B BOJHOM
cpelne; r) B BO3YIIHON Cpejie.

Tema 4.2. Ilonyasiuus, cood11eCTBA, IKOCUCTEMbI
1. Camblii pacnipocTpaHEeHHbIH B/
B3aMMOOTHOIIEHHI B mpUpoe:

a) cuMOmo3

0) KOHKYpEHIIUS

B) XMIIIHUYECTBO +

I') Hapa3suTU3M

2. Hayka u3yuyaomasi B3aMMOOTHOIIIEHUS MKy
OPraHu3MoOB MeK1y co000il M OKpy:KaouIei ux
cpeaoi 3To:

a) Ouosorus

B) 300JIOTHS

r) reorpadus

1) 9KoJIoTHs +

3. AOuotuveckne (paKToOpbl ITO:

a) JIEMEHTHI )KUBOM MPUPO/IbI, BO3ACHCTBYIONIUE HA
YKWBOU OpraHu3M

0) pJIeMEHTHI HeXXUBOU MPUPOIBI, BO3ACHCTBYIOIIHE
Ha KUBOM OpraHusM +

B) BCE BU/IbI BIMSIHHSI HA OPTaHU3M CO CTOPOHBI
JAPYTUX OPTaHU3MOB

r) popMbI YeI0BeUYECKOH 1eATeTIbHOCTH,
OKa3bIBaIONIMe BIMSIHHE HA )KUBYIO IPUPOAY.

4. Dxosornyeckue Gpaxkropol ObIBAOT?

a) a0UOTUYECKUMHU

0) OMOTHUYECKUMU

B) aHTPOIIOTE€HHBIMHU

I') BCE BBIIIIE IEPEYUCICHHOE +

5. 3HayeHHe AHTPONOTeHHBbIX (PAKTOPOB
BO3/1eiiCTBUA HA KUBYI0 IPUPOAY MOCTOSIHHO:

a) yBEeJIMYUBaeTCs +

0) yMeHbILIaeTCs

B) HUKaK HE U3MEHSETCS

T') HE UTPAET CYIIECTBEHHOHN pon

6. K abuornueckum pakropam MOKHO OTHECTH
a) TeMIeparypy

0) BIOXXHOCTh

T') CBET

1) BCE BBIIIE MTEPEUUCICHHOE +

7. BcraBbTe NpONyLieHHOE CJIOBO

Bona .... BceM )KMBBIM OpraHu3Mam.

a) HeHy>KHa

0) HeoOxoquMa +

I') HAHOCUT BpeJl

1) IPUHOCUT MUHUMAJIbHYIO TOJIb3Y

8. YabTpaduoseroBas 4acThb crieKTpa
CTHUMYJIHPYET nmpoijecc 00pa3oBaHusi BATAMHHA:




a) A

0)D +

B) PP

n) B

9. CHHOHUM TepMHHA «KOHCYMEHTBI»
a) MPOJIYLIEHTHI

0) pazmararenu

r) norpedurenu +

1) KOMIIOHEHTBI

10. Arpouenos — 3To:

a) UCKyCCTBEHHAsI 9KOCUCTEMA, CO3/IaHHAS
YEJIOBEKOM B XOJI€ X035 HCTBEHHOW JCATEIBHOCTH +
0) mpupoaHas IKOCUCTEMA

B) MPUPOJIHAS SKOCUCTEMA, ITOIBEPIIIAsICS
AHTPOITOTEHHBIM (PAaKTOPaM BO3ACHCTBUS
I') BOJIHAs KOCHCTEMA

Tema 4.3. buocdepa - r06aabHasA
IKOJIOTHYECKAs CHCTeMa

1. O600uKka 3emMiin, 3aceleHHAs] JKUBHIMHU
OpPraHu3MaMM, HA3bIBAeTCH:

a) runpocdepa;

0) nutocthepa;

B) atmMocepa;

r) brocdepa.

2. YueHue o 6uocgepe ObLI10 CO30aHO:

a) XK.-b. Jlamapkowm;

0) B.W. Bepnaackum;

B) D.310CcCOM;

r) D.Jlepya.

3. I'panuina 6uocdepnl B aTMochepe HAXOAUTCS HA
BbICOTE:

a) 77 xm;

0) 12,5 kM,

B) 10 xM;

T) 2 KM.

4.baaronapsi pacTeHUsIM U HEKOTOPbIM 0AKTEPUSIM B
arMmocdepe nosiBUICS

a) BOJIOPOJT

0) a3oT

B) YIUIEKHCTIBIN Ta3

T') KUCIIOPOT

5. Buomacca KOHCYMEHTOB IIOBEPXHOCTH CYLIH, KaK U
0nomMacca KOHCYMEHTOB MOYBbI, OT MOJIIOCOB K
IKBATOPY:

a) HE U3MCHACTCS

0) yBeJIM4YMBaCTCS

B) YMEHBIIIaeTCs

T') KoJreoercs

6. ’Kusoe BemecTBo — 3T0:

a) COBOKYITHOCTB BCEX PacTeHHH Ouochepsl;

0) COBOKYITHOCTH BCEX JKMBOTHBIX OHOChepbl;

B) COBOKYITHOCTb BCEX KHMBBIX OPIaHHU3MOB OHOC(EpHI;
I') HeT MPaBUJIBHOTO OTBETA.

7. K xocHoMY BeliecTBY 0HOC()epbI OTHOCSTCH:
a) HepTh, KAMEHHBIHN YTOJIb, H3BECTHSK;

0) Boza, OYBa;

B) 'paHUT, 0a3aJbT;




T) pacTCHHS, KUBOTHBIC, OAKTEPHH, TPHOHI.

8. Konnenrpaunonnasi (pyHKUMs *KUBOT0 BelleCTBA
COCTOHUT B CIIOCOOHOCTH:

a) )KUBBIX OPraHM3MOB HAKAIJIMBATh U MEPEAaBaTh MO
MHUIIEBO# LENH SHEPTHUIO;

0) 3eneHbIX pactenuit ncrnons3osath CO2 U BBIICIATH B
atMocdepy O2;

B) XeMOABTOTPO(OB OKHCISITH XUMUUIECKUE IICMEHTBI,

T') )KUBBIX OPTaHW3MOB HAKAIUIMBATh Pa3IMYHbIC XUMUYECKHUE
JJIEMEHTBHI.

9. buocdepa — 310 rnodanbHast
CaMOperyJIMpyoIascs cucreMa ¢co0 CBOUM BX0JOM U
BBIXOA0M:

a) na;

0) Her.

10. Hoocdepa —310:

a) chepa mPOILIOI KU3HH;

0) cdepa pa3yMHOI KHU3HH;

B) cdepa OymymeH sKu3HH;

I') IPaBHJIBHOTO OTBETA HET.

Tema 4.4. Bansinue aHTPONOreHHbIX (PAKTOPOB
Ha Ouocepy
1 Bapuant

1. YMeHbIIeHHE TOJIIUHBI 030HOBOTO CJIOSI
CBFI3aHO C 1eAATeJbHOCTBHIO:

a) )KUBOTHBIX

0) JenoBeka

B) MUKPOOPTaHU3MOB

2. Kakoii aHTpOnoOreHHbIil (paKTOP MOKeT
NPUBECTH K YBeJUYCHHUI0 YUCICHHOCTH
NOMYJIALMH 3aiilieB B Jiecy:

a) OTCTpeI BOJIKOB

0) pyOka jaepeBbeB

B) pa3Be/IeHHE KOCTPOB

3. AHTpOnoOreHHblii (hakTop:

a) MPOMBIILIEHHOE 3arpsi3HEHUE

0) ce30HHBIC KOJICOAHNUS TEMITEPATYPBI

B) HHTEHCHUBHOE YJIbTpa(HOIeTOBOE U3ITyUYEeHHE
4. OnacHocTh BO3/1eliCTBHS YeJI0BeKa Ha
O0mocgepy COCTOMT B TOM, UTO B Hel:

a) HapyLIaroTCs MPOILECCHl CAMOPETYJIALINH,
MO/ICPKUBAIOIINE €€ LIETOCTHOCTD

0) Upe3MepHO yBEITUYMBACTCS pa3HOOOpasue
JOMAIIIHUX KUBOTHBIX

B) KPYI'OBOPOT BELIECTB U SHEPTUU CTAHOBUTCS
0o0J1ee MOJIHBIM

5. Ikosoruyecknii GpaxkTop, 00yCca0BICHHBIH
pPa3MYHbIMU (pOPMAMHU BO3/1eiiCTBHUS YeI0BeKa
HA NPUPOAY U BeAYUIHI K KOJIUYeCTBEHHBIM U
Ka4eCTBEHHbIM H3MEHEHHUSIM ee COCTABJIAIOLIUX:
a) aHTPOIOTCHHBIN (haKTOP

0) orpaHNYMBAIOIINN (HaKTOP

B) aOMOTHYECKHUH PaKkTop

6. Cpenu nepeunciieHHbIX (paKTOPOB, BJAHAIOIIMX
Ha o0UTaTeIeH IKOCUCTEMBI JIYra, YKAKHUTE

1 BapuanT

1.0
2.a
3.a
4.a
5.a
6.8
7.B
8.0
9.B
10.06




AHTPOTNOTeHHBbIIi:

a) 3a00JIaYMBaHUE MECTHOCTH

0) 3apacTaHue Jyra KyCTapHHKOM

B) BBITIaC CKOTa

7. lIpuMep aHTPONOreHHOro hakTopa:

a) BIMEp3aHUe BCXO/I0B IIPU BECEHHUX 3aMOPO3KaxX
0) YHHUTOKEHHUE BPEIUTEIICH CEIIBCKOTO X035HCTBA
NTUI[AMHI

B) YIJIOTHEHHE TIOYBBI aBTOMOOMIIHHBIM
TPAHCTIIOPTOM

8. Pacnamika meJiuHbI B LeJIsIX BhIPalIMBaHUs
3epPHOBBIX KYJIbTYpP — NpHUMePp JIeiicTBUSA
¢akropa:

a) OMOTHYECKOTO

0) aHTPONIOTEHHOTO

B) aOMOTHYECKOTO

9. JlecTpyKTHBHOE BO3/IeliCTBHE:

a) TOYCYHOC

0) KpaTKOBpeMEHHOE

B) pa3pylIuTeIbHOe

10. CoBOKYITHOCTH reOXMMHUYECKHX MPOILECCOB,
BbI3BAHHBIX IIPOU3BOICTBEHHO-X03511iCTBEHHOM
NeATeJIbHOCTHIO YeJioBeKa:

a) 9KoJIoTHYecKas karactpoda

0) TEXHOTCHHOE

B) DKOJIOTUYECKUI KPU3UC

Tema 4.5. Bausinue conyajabHO-IKOJI0TNYECKUX
(paxkTOpPOB HA 310POBbE YeJIOBEKA

1. C noBceMecTHOI ypOaHu3amuei u
3arpsi3HeHHeM Cpe/ibl, CBSI3aHbl TAKHe
3200/IeBaHNA YeJIOBEKA, KAK:

a) CepIAECYHO-COCY/IUCTHIE TTATOJIIOTUH

6) OPBU

B) «IpUOKN»

2. BOJbIIMHCTBO COBPEeMEHHbIX 00J1e3Heil
YyeJI0BeKa, IBJISIOTCS CJIe/ICTBHEM:

a) MOCTOSIHHOTO HEPBHOTO HAMPSIKEHUS

0) XOpomux ycJiIoBUi Tpyaa

B) BBICOKOT'O KayecTBa MUIIU

3. ABTO TEPMHHA «IKOCUCTEMA»:

a) Tenciu

0) Bepuaackuit

B) 310CC

4. YT0 HEe OTHOCUTCH K MOHATHIO KOKPY:KAKIIAs
cpenax»?

a) MpUpoIHas cpeaa

0) coruanbpHas cpena

B) MHXKEHEpHas cpejia

5. Kak Ha3bIBaeTcsl COCTOSIHME MOJIHOTO
(pu3nyeckoro, CONMAIBLHOIO U JYXOBHOTO

la
2.a
3.a
4.B
5.0

7.B
8.a
9.B
10.0




0s1aromoJsry4usi yesjaoBeka?

a) )KU3Hb

0) 310pOBBE

B) 6€3011aCHOCTh

6. Kakumu kauecTBaMu onpeiessiioT
COLIMAJIBHYIO 3PeJIOoCTh YeloBeKa?

a) 3aBepIIeHUe 00pa30BaAHUS

0) npuobOpereHue npodeccuu

B) 9KOHOMHUYECKAsi CAMOCTOSTEIILHOCTh

T') CHIOCOOHOCTH )KUTh CAMOCTOSITEILHO

1) BCE NIEPEUUCIIEHHOE

7. BpeMeHHO€ NPUCTIOCO0IeHHE K HOBBIM
YCJIOBHSIM CYIIIeCTBOBAHUSI B Pe3yJIbTaTe CMEHbI
MeCTa KUTEeJbCTBA WM KJIMMATAa HA3bIBAETCH:
a) ajianTamnus

0) KoamanTanus

B) aKKJIMMAaTHU3ALIH

r) Ae3aanTainus

8. UTo He OTHOCHTCSI K 310POBOMY 00pa3y *KU3HU:
a) MPOJIOJIKUTEIbHBIN OTABIX

0) IpaBWIILHOE IMUTAHUE

B) dpu3HUYECKUE HArPY3KU

T') yTPEHHSSI THMHACTHUKA

9. Haiiiu HeBepHOe BbICKA3bIBAHME:

a) HaJ|0 coueTaTh TPYJ U OTABIX

0) HaJ0 YUCTUTH O0YBb U OACIKIY

B) MaJIOIIOJIBUIKHBIN 00pa3 KW3HHU TOJIE3eH

T') IPaBWIbHBII PEXUM JTHS

10. Yto Takoe I1BUTaTeIbHAS AKTHBHOCTD:

a) 3aHATHE (PU3NUECKON KyIbTYypOil U CIIOPTOM

0) 1r00ast MBIIIEYHAS AKTUBHOCTbD, 00SCTICUNBAOIIIAS
ONTUMAaJIbHYIO0 pabOTy OpraHu3Ma U Xopoliee
CaMOYYyBCTBHE

B) BBINOJTHEHHE KaKUX-THOO0 IBUKEHUH B
[MOBCEIHEBHOU JIESITEIBHOCTH

T') ©KeIHEBHAS X0ap0a

Pa3znea S. buoa

OI'dl B ’KU3HHU

Tema 5.1. BHOTeXHOJIOTMH B KM3HH KAXKI0T0

1. BuorexHosorus 37o:

1) COBOKYITHOCTh HaY4HBIX OTpaciei,
MCTIOJNB3YIONINX YCIIeXU ONOIOTUIECKUX TUCITUIUTHH
JUIsL TEXHUUECKUX LesIel

2) KOMIUIEKC 3HaHUH O )KU3HU U COBOKYITHOCTh
HAYYHbIX JUCLUIUINH, U3YYaIOLIUX KU3Hb

3) Onosoruyueckast AUCHUILINHA, U3ydaromias
MHUKPOOPIaHU3MbI — UX CUCTEMATUKY, MOP(OJIOTHIO,
¢buznonoruro, GMOXMMHUIO

4) HanpaBiieHUE HayYHO-TEXHUUECKOT0 IIporpecca,
HCIOJIB3YIOMIee ONOTPOIIECCH M OOBEKTHI IS
LIeJIEHAPABIEHHOTO BO3/ICHCTBUS HA YEJIOBEKa,
KUBOTHBIX U OKPYXKAIOIIYIO CpeLy

5) COBOKYITHOCTb MPOMBIIIJIEHHBIX METOJIOB,
MCTIOJB3YIOLIHNX JKUBBIE OPTraHU3MBI U
OMO0JIOrNYECKHE MPOLECCH 11 IPOU3BOJCTBA MUIIY,

=0 0NNk~
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JIEKapCTBEHHBIX CPEZCTB U APYTHX MOJIE3HBIX

MIPOJYKTOB

2. [Ipou3BoAcTBa UCNOIb3YIOLIE 3J1eMEHThI

OMOTEeXHOJIOTHH:

1) aBuactpoenue

2) mpOU3BOJCTBO JIEKAPCTBEHHBIX MIPEMapaToB

3) 2JIEeKTpOHMKA

4) MalIMHOCTPOEHUE

5) numeBast IPOMBIIIICHHOCTb

3. HanpaBjieHHs1 HAYYHO-TEXHHY€ECKOI 0

nporpecca ¢ KOTOPbIMH TECHO CBfI3aHa

coBpeMeHHasi 0MOTEeXHOJIOTUs:

1) smepuas ¢puzuka

2) nuapopMaTuka

3) MeauuuHA

4) reHHast UH)KEHEPUS

5) cenbcKoe X035UCTBO

4. B103HEeProTeXHOJIOTUs U3Y4YaeT U UCIOJIb3yeT:

1) yBenuueHue yncia KOMUNA HYKHOTO reHa

2) Oenku, NpoayLHPYyEMble OAKTEPUSIMU WU

JPOKKAMHU U MCIIOJIb3YEMBbIE B MTUIIEBBIX IIEIISAX

3) 3amachl HEPTUH B PACTUTEIHHOM MTOKPOBE

3emun

4) anpTEepHATUBHBIC HCTOYHUKH SHEPTUU

5) HHU3KOMOJIEKYISIPHBIE OPTaHHYECKUE

COEIMHEHUS, HUCII0JIb3yEeMbIE B SHEPTeTUUECKUX

HEIISIX

5. OcHOBHbBIE LeJIM PA3BUTHS OMOTEXHOJIOTHH:

1) 3amura OKpY>KaroIie cpesl

2) pewmuTh npobiIeMy KiumaTa

3) pemarh KOpEHHBIE 337291 CEICKITNHN (PU3NICCKIX
00BEKTOB

4) pemnTh MpoodIIeMy HAPOIOHACEICHHS

5) pemwuTh NpoOBOILCTBEHHYIO MPOOIEMyY

6. BosHnKHOBeHMe COBPEeMEHHOMH OMOTEeXHOJIOTUHI

KaK HAYYHOH IMCUMIJIMHBI CTAJI0 BO3MOKHBIM

nocJie:

1) co3panus KOHIENIUU reHa

2) nonHoro cekBeHupoBanus JIHK y psaa

OpraHU3MOB

3) co3maHusg METO10B KyJIbTUBUPOBAHMUS

MHUKPOOPTaHHU3MOB

4) nuddepeHunany MUKpPOOPTaHU3MOB

5) co3aaHusg METOJI0B T€HETUUECKON HHKEHEPUHI

7. OTpaciab X035iicTBa, KOTOPas MPOU3BOAUT

pa3jinyHbIe BellecTBA, UCIOJIb3YS

MHMKPOOPraHu3Mbl, KJIeTKH

U TKAHU OPTaHU3MOB

1) smOpuonorus

2) ®usunosiorus

3) MuKkpoOuoIOTHs

4) OMOTEXHOJIOTHS

8. Hayka, 3aHuMalomasicsi co31aHueM HOBBIX U

yJay4dllleHHeM CYILIeCTBYIOUIUX NOPO/ KUBOTHBIX U

COPTOB pacTeHHi




1) cenexuus

2) arpoHOMUS

3) OMOTEXHOJIOTHS

4) GuoHuKa

9. BuoTexHoJIOTHs /1JIsl PA3BUTHS MeTHIIHHbI
o0ecrneynBaeT NMoJIy4eHHe

1) xopmoBoro Oenka

2) MEXBHJIOBBIX THOPHUIOB

3) aHTUOMOTHKOB, BATAMUHOB U TOPMOHOB

4) HOBBIX COPTOB PACTEHUN U TOPOJI KUBOTHBIX
10. B OuoTexHO10rMH Yalle BCero MCMoab3yHTCsA
1) Bupycsl

2) 6aKkTepuH U TPHOBI

3) OZTHOKJIETOYHBIE BOJOPOCIU

4) KUBOTHbIE

KpnTepnn OICHUBAHUA TECTA

%0 OTBETOB K-Bo oTBeTOB OLICHKA
Memnee 75 1-5 «HEYJIOBJIIETBOPUTEIBLHOY
75-79 6-7 «YZAOBJIETBOPUTEIHHO
80 - 89 8-9 «XOPOIIIOY»
90 -100 10 «OTIUYHO»

3agaHus AJ151 CAMONOATOTOBKHY 00y4AKIIHXCH
CocTaBUTDh KOHCIIEKT HA 3aJJaHHbIE TEMbI:
Paznen 1. Kinerka — cTpyKTYpHO-()YHKIMOHAJILHAS €IMHUIA *KMBOTO
1.Beinaronyecss OTKpbITHS B 001aCTH OUOJIOTHH
2. XpomocomHuas Teopusi T. Moprana.
3. Kpoccunrosep. buonoruueckuii cMbICi
Pa3nen 2. Crpoenue u (pyHKIMH OPraHu3Ma
1. CtpoeHnue nojaoBbIX KiIeToK. OmioI0TBOPEHUE
2. B3auMojeiicTBue reHOB

3. bone3Hn ¢ HaCIEACTBEHHOW MPEapacloioKEeHHOCThIO. 3HAYE€HHWE METUIIMHCKOM TeHETHUKH
MPEAOTBPAIIEHUHN U JICUCHUH T€HETUYECKUX 3a00JIeBaHU YelIOBEeKa

Paznen 3. Teopusi 3BoIIOIIMHA

1. 'unotessl U TEOpUM BOSHUKHOBEHHUS KU3HU Ha 3eMIIe.

2. IIpucnocoOIeHHOCTh YeI0BeKa K pa3HbIM YCIOBUSIM CPEJIbI

Paznen 4. Dxosorus

1. ITpaBwio muanmyma FO. JIubuxa. 3akon TonepantaocTr B. lllendopaa
2. 'mo6anbpHBIE HKONIOrHYECKHE TPOOJIEMbI COBPEMEHHOCTH

3. Ilpunanmmel ¢GopMuUpOBaHUs 3I0pOBhecOeperarmero mnoeacHus. Du3ndeckas aKTUBHOCTH
310pOBbE




Paznen 5. buoJsiorus B ;Ku3HHU

1. HpaBI/ma IOMCKA U aHAJIN3a OMO3KOJIOIrHYECKOU I/IH(I)OpMaI_II/II/I H3 pa3JINYHbIX HCTOYHUKOB

Kpurepuu onileHuBaHUA

KpnTeplm OI€EHUBAHUA COCTABJICHHOI'0O KOHCIIEKTA

Onenka «5» - KOHCIEKT COCTaBJIEH MO IUJIaHy, COOJIF0JIaeTCsl JIOTUYHOCTD, MOCIEI0BATEIbHOCTh
W3JI0KCHUS MaTepralia, KaueCTBEHHOE BHEIIHEE 0(OPMIICHHE;

Onenka «4» - KOHCHEKT BBIMOJIHEH IO TJIaHy, HO HEKOTOPBIE BOMPOCH PACKPBITHI HE MOJIHOCTHIO,
€CTh HEOOJIbIIINE HEIOUETHI B paboTe;

Onenka «3» - mpu BBHINOJHEHUH KOHCIEKTa HAONIOAAETCs OTKJIOHEHHE OT IlaHa, HapylieHa
JIOTHYHOCTh, OTCYTCTBYET BHYTPCHHsS JIOTUKAa W3JI0KCHUS, YIIOBJICTBOPUTEIHLHOE BHEIIHEE
odopmIIeHHUE;

Ornenka «2» - TeMa He PacKpbITa, HEYIOBIETBOPUTENbHOE BHEIIHEE O(hOopMIICHHE.

Tembl 1J1 MOATOTOBKHU pedepaToB M COOOIIEHUIH

Paznea 1. Kierka — cTpyKTYpHO-(YHKIHOHAJIBHAS €IMHHUIA }KUBOT'0
1. UcTopus pa3BUTHs OMOJIOTUN KaK HAYKH.
2. Heknerounsie (hopMbl skU3HH (BUPYCHI, OakTeprodaru), ux BIUSHUE Ha YEIOBEKa.
3. CtpoeHue 6enka u ero CHHTE3.
4. ITponecc dporocunTe3a.
5. Kpoccunrosep. buonorudeckuii cMbICi Meiio3a.

Pa3nes 2. Ctpoenue u GyHKIMH OPraHu3mMa
1. OmtonoTBOpEHNUE Y paCTEHUH.

2. buonoruueckoe cTapeHHE U CMEPTh.

3. OHTOreHe3 pacTeHUil.

4. OCHOBHBIE MOHATHS TCHETUKH.

5. Pabotel " Mennens

6. HacnencrBenHble 3a001€BaHMUS.

7. I'eHHBIE 1 XpPOMOCOMHBIE OOJIE3HU YEIOBEKA.

Pasznen 3. Teopusi 3BoIIOIIUMN
1. 'unoTe3bl ¥ TEOPUU BO3HUKHOBEHUS KU3HU Ha 3eMJI€.
2. Bpems u myTu pacceneHus 4esoBeKa Mo IiaHeTe.

Pasznea 4. Dxoaorus

1. IlpaBuno munumyma O. JInbuxa.

2. 3axon TonepantHocTH B. Illendopaa

3. KpyroBopoT BemecTB ¥ MOTOK SHEPTHH B IKOCUCTEME.
4. Tpoduueckue ypoBHH

5. 'moGanbHbIE YKOJIOTHUECKUE POOIIEMBI COBPEMEHHOCTH
6. 3arpsi3HeHUs KaK BUJ aHTPOIIOT€HHOT'O BO3/IEHCTBUS

7. ®usnyeckas akTUBHOCTb U 3/I0POBBE.

8. brnoxuMuveckne acreKThl palMOHATILHOTO TTUTAaHUS

Pa3nen 5. buojiorus B ;KU3HU



1. BuorexHosorusi B COBPEMEHHOM MHDE.
2. JoctmxeHus: B 00JaCTH OMOTEXHOJIOTHIA.

TeMbl 1151 MOATOTOBKH NpPe3eHTALMHI

1. Ucropust oTKpeITUl B 0071aCTH OUOJIOTHH.

2.Bupycsl Kak HEKJIETOUHbIE (POPMBI KHU3HH.

3. BupycHble 3a0051eBaHMsI YeJIOBEKA, KHUBOTHBIX, PACTCHUH.
4. OHTOreHe3 pacCTeHUH.

5. HacnencrBeHHble 3a00JIeBaHUA

6. Mytanuu

7. Teopuy BOSHUKHOBEHMS )KM3HU HA 3€MJIE

8. I'mobanpHbIe SK0IOTHYEeCKHE TPOOIEMbI COBPEMEHHOCTH
9. buoTrexHON0rUsl B COBPEMEHHOM MUDE.

10. locTokeHust B 001aCTH OMOTEXHOJIOT Ui

Kputepun onennBanus npe3eHTanuni
BricraBnsemas onenka (0amn) 3a mpecTaBIeHHbIN TPOEKT (0T 2 105)
CBsi3b IpE3EHTALIUHU C 3asBICHHOM TEMOI
Copepxanue mpe3eHTaluu
3akiIro4YeHrue mpe3eHTaluu
[Tonaya marepuana npoeKkTa-npe3eHTaluu: JUKIUA, CBOOOIHOE BIIAJCHHE MaTEPUATIOM
I'paduueckas napopmanus
I'paduueckuii quzaiin
TexHnuyeckas 4acTh
D¢ PexkTUBHOCTH MPUMEHEHHS MIPE3EHTAIH B YUeOHOM IMpoiiecce
[To xaxIoMy U3 KpUTEpUEB MPHUCBAMBAIOTCSA Oaibl OT 2 O 5, YTO COOTBETCTBYET ONpEAeICHHBIM
ypoBHsM pa3BuTus MKT-koMIeTeHTHOCTHU:
2 Ganna — 310 HU3KUI ypoBeHb BiaaeHusa UKT-koMneTeHTHOCThIO;
3-4 Gamna — 3TO CpeAHUN YPOBEHB;
5 GaioB — BbICOKUM ypoBeHb BiasieHuss MK T-KOMIIeTeHTHOCTEIO.
ITomumo 3TOrO, yunTHIBa€TCSA paboTa HAJl MPOEKTOM B LIEJIOM

ANANENENENENENEN

TpebdoBanus kK 0pOpMIIEHNIO IPE3EHTALUM:

[IpesenTanus coznaercs o ykazanHoi reme. O0beM npesenTtanuu He menee 10 cnaiinos. ®oH
CIIaliJIOB — OJTHOTOHHBIN. BripaBHUBaHUE TEKCTa cleBa, 3arojioBKU — 1o ueHtpy. Lpudt Tekcra Ha
cinaiiie — 28-30 nT. Pekomenayercss Ha cnaiiie pacmoiiaraTb PUCYHKHM WU wWiuoctpanuu. [lpu
CO3/IaHUU TIPE3CHTAllMH, MOKHO HCIOJIb30BaTh PEKOMEHAYEMYIO JIHUTEepaTypy, TaK U PECypcChl
Wuntepner. Ilpu 3ammuTe y4uThIBa€TCS HATJISAHOCTH NPE3CHTALIMU, COJCP)KAHUE M COOTBETCTBUE
Marepuaia

3AJAYH 11O MOJIEKYJISIPHI BUOJIOT AU

1. ®parment matpuunou nenu JJHK nmeeT nocinenoBarebHOCTh HyKIEOTHIOB:
I'TTTATIT AAT T. Onpenenure nmocineaoBaTenbHOCTh HyKJI€OTH10B HA UPHK,
anTuko10HbI cooTBeTcTBYOMX TPHK, II nens JTHK



2. Yuactok uenu JAHK, xogupyromuii NepBUUHYIO CTPYKTYPY MOJUMENTH/IA, COCTOUT
n3 15 mykneornmoB. Omnpepenure uucno HykiaeotuaoB Ha HWPHK, xomupyrommx
AMHUHOKMCJIOTBI, YHCJIO AaMHHOKHCJIOT B mnojuienTtuae u koiumuectBo TPHK,
HEOOXOJIUMBIX JJIsl IEPEHOCA ATUX AMUHOKHUCIIOT K MECTY CUHTe3a. OTBET MOSICHUTE.

3. Monekyna JIHK coxepxut 1250 TUMUHOBBIX HYKJIEOTHUIOB, 4yTO cocTaBisieT 20% ot
oOmero yuciia HyKIeoTua0B. OnpenenuTe KOJWYECTBO HYKICOTHAOB aJ€HUHOBBIX,
I'YaHMHOBBIX, IIUTO3UHOBBIX B 00eux memnsix JJHK.

4. Yyacrok monekyibl JIHK numeer nocnenoarenbHocTh HykieoTuaoB: AI'LL TTT
AAIL THT. 3anummure nocienoBareabHOCTh MoJiekyibl UPHK, koTopas Oyner
CUHTE3UPOBATHCS HA 3TOM YYaCTKE MPHU TPAHCKPHUIILIHU?

5. CKOJBKO HYKJICOTHUIOB COACPKUT I'eH, KOTUPYIOUTNI (epMEHT pubOOHYyKIIea3y, eCiu
OH COCTOHUT U3 16 aMUHOKHCIIOT?

6. Conepxxanue HykineotuaoB B uenu u PHK crnenyromee: anennnoBoro — 40%,
ryaHuHoBOTro — 20%, uutuznHoBoro — 10%, ypamunoBoro — 30%. Onpenenure
MIPOLEHTHBIN COCTaB HYKJIEOTHU/IOB y4YacTKa AByXlenouyeuyHor monekynsl JJHK,
SBJISAIONIErocsa MaTpuueit ayis 3toit u PHK.

7. ®parment mosekynbsl JIHK (ren) cogepkut 1548 HykneoTHAHBIX OCTaTKOB. CKOJIBKO
AMUHOKHUCIIOT BXOAUT B COCTaB 0€jKa, KOTOPbIA KOAUPYETCS ITUM I'€HOM?

8. ®parment mounekyibl JJHK (ren) conepxut 1326 nykneotuHbix octatka. CKOJIBKO
AMUHOKHUCIIOT BXOAUT B COCTaB O€JKa, KOTOPbIA KOAUPYETCS ITUM I'€HOM?

3AJAYH ITO TEHETUKH

3agauya 1.

OnHa 13 MopoA Kyp OTJIMYAETCs] YKOPOUEHHBIMU HOTaMH (TaKHe Kypbl HE pa3pbIBatOT
OrOpo/IoB). DTOT MPHU3HAK — JAOMUHUPYIOLIMH. YTNPaBISIOLUMI UM TeH BbI3bIBACT
OJIHOBPEMEHHO U YKOpOudeHHE KitoBa. [Ipr 3TOM y rOMO3UTOTHBIX LIBILIAT KIIOB Tak
MaJi, YTO OHU HE B COCTOSIHUU MPOOUTH SIMUHYIO CKOPJIYIy U TUOHYT, HE BBUTYIUBLIUCH
u3 siina. B nHKy0aTope X03541CTBa, Pa3BOIAILLEIO TOJIBKO KOPOTKOHOTHX KYp, OJTy4YEHO
3000 mprmrsT. CKOJIBKO Cpeir HUX KOPOTKOHOTHX ?

3agaua 2.

B memumuue mmeer Oonblioe 3HAYCHHWE PA3IHUAC MEXKIY YETBIPBMS TPYMIamMu
YEeJIOBEYECKOW KpoBU. ['pymnma KpoBU ABISIETCA HACJIEACTBEHHBIM IPU3HAKOM,
3aBUCSIIUM OT OJHOI0 reHa. ['eH 3TOT MMeeT He JBe, a TPU aJlieiH, 0003HaUYaeMble
cumBoiiamu A, B, 0. Jlunma ¢ reHorunom 00 wuMeOT NEPBYK TPYyIIy KPOBHU, C
reHotunamu AA wiu A0 — Bropyto, BB mniuB0 — tpetpio, AB — ueTBepTy10 (MBI MOXKEM
CKa3aThb, 4TO ajuiesid A u B gomunupyrot Hajg amensto (), Toraa Kak Apyr Apyra OHU He
noaaBisiioT). Kakue rpynmbl KpoBU BO3MOXKHBI Yy JIETEH, €ClIM Y UX Marepu — BTopas
rpyImma KpoBH, a y OTHa — nepsas?



3anaua 3.

Ckpectrin uepHOTOo O0e3pororo Obika ¢ 6emoit poraroii kopoBoit. B F1 momyunmm 25%
YepHBIX 0e3porux, 25% depHbIX porathixX, 25% O6enbIx poraThix U 25% OenbIX 0e3poTuX.
OOBsICHATE OTO pacCHICIUICHWe, €CJIM YCPHBIA IBET M OTCYTCTBUE POTOB —
JOMHUHAHTHBIC TTPU3HAKH.

3axaua 4.
['omyGornasplii OprOHET KEHWJICS Ha Kaperjlazoi OnoHauHKe. Kakue MOryT poauThes
JIETH, €CIU 00a pOAUTENS TETEPO3UTOTHBI?

3amaua 5

My:K4uHa IMpaBIiiia ¢ MOJIOKUTEIbHBIM pe3yc-(paKTOpOM KEHUJICS Ha KEHITUHE JICBIIIE C
OTpHUIIATEJILHBIM pe3ycoM. Kakue MOryT poJauThCs €TH, €CJIM MY>KUMHA IeTePO3UTOTEH
TOJIBKO [0 BTOPOMY MPU3HAKY?

3agava 6
VY Marepu u y otua 3 rpynma KpoBu (00a poauTensi TeTepo3uroTHsl). Kakas rpymnmna
KPOBHY BO3MOKHA y JI€TEH?

3amaua 7
VY matepu 1 rpynma kpoBu, y pedenka — 3 rpynna. Kakas rpynmna KpoBd HEBO3MOXKHA
U1 oTHa?

3amaua 8
VY otna nepBas rpynmna KpoBH, y MaTepu — BTOpas. KakoBa BEepOSTHOCTb POKICHUS
pebeHKa ¢ IepBoil rpynnoi KpoBu?

3agaya 9

['onyOornasas keHIIMHA ¢ 3 TPYNION KPOBH (€€ POAUTENN UMENIU TPETHIO TPYIIILY
KpPOBH) BBIILIA 3aMY’K 33 Kaperjiazoro MyX4HHY €O 2 TPYIION KPOBU (€ro oTer UMell
rojyOsle IJ1a3a v NepByro rpynmny kpoBu). Kakue MoryT poautbcs netu?

3apava 10

My>kunHa-reMopWINK, IpaBiia (ero MaTh ObLIa JICBIION) KEHWICS Ha KCHIIIUHE JIEBIIE
C HOpMaJIbHOM KPOBBIO (€€ OTell U MaTh ObLIN 370pOBhI). Kakue MOryT poiuThes 1eTH
OT 3TOTO Opaka?

3agauya 11.
Kakoe moromMcTBO 1O (hEHOTHUITy W TEHOTHUITY OXKHIACTCS OT CKpEIIMBaHUS CEphIX
reTEPO3UTOTHBIX MbIIIEN? M3BECTHO, YTO CEPBIM LBET JOMUHUPYET HAJL YEPHBIM.

3amaua 12.

['omyOornasplii My’>KUWHA, POAUTEIM KOTOPOTO HWMEIH Kapuie TIJja3a, JKCHWICS Ha
Kaperyia3oi >KeHIIWHE, OTell KOTOPOH MMEN Kapue Tia3a, a MaTh roiayosie. OT 3TOTO
Opaka poawics roryooriasblii cbiH. OnpenenuTe TeHOTUITBI BCEX YITOMSHYTBIX JIMII.



3agaua 13.
Jloub ambTOHUKA BBIXOJUT 3aMY>K 3a ChbIHA JPYroro JAJIbTOHHKA, IPUYEM KEHUX U
HEBECTa Pa3MyaloT [IBETa HOPMAJILHO. 3aMUIIUTE TEHOTUIIBI BCEX YIIOMSHYTHIX JIUII.

3agaua 14.

Y HOpOK KOpWYHEBas OKpacka MexXa JIOMHUHUpYeT Han Toiay6oit. Ckpectuinu
KOPUYHEBYI0 CaMKy C CaMIIOM Toiy0oi okpacku. Cpemud MOTOMCTBA JIBa IIECHKA
KOPHUYHEBBIX U OJIMH roy0boi. YucTonopoaHa i camka?

3agaua 15.

KakoBbI reHoTHIIBI poauTenel u ruopuaoB Fi, eciiu kpacHas okpacka u Kpyriias ¢gopma
IIJIOJIOB TOMAaTa — JJOMUHAHTHBIC MPU3HAKH, a JKEJITasl OKpacka v rpymeBuHas popma —
pelIECCUBHBIE TTPU3HAKU?

3agaua 16.

VY 4yenoBeka reH JUIMHHBIX PECHULL JOMUHUPYET HaJ T€HOM KOPOTKUX PECHULL.
XKenmmna ¢ ATUHHBIMUA PECHUIIAMH, Y OTIIAa KOTOPOU PECHUIIBI OBLITH KOPOTKUMH,
BBIIIIA 3aMY>K 3a MYXYHHY C KODOTKUMHU PECHULIAMHU.

a) CKOJIbKO TUIIOB raMeT 00pa3yercs y KEHILUHbI?

0) A y My>KYUHBI?

B) KakoBa BepOATHOCTb POKJICHUS B JAaHHOM ceMbe peOeHKa C JTMHHBIMUA PECHULIAMU ?

BOl'[pOCl)I AJIA MMOATOTOBKH K 3aIUTE IMPAKTHYCCKHUX paﬁoT

HaumenoBanue paboTsl Bonpoc Ccbuika Ha UCTOYHUK C TIPABUIBLHBIM
OTBETOM
[IpakTnueckas Crpoenue 1. Yto m3yuaer AbakymoBa A.W. buonorus.
paGota Nel. MPOKAPUOTUYECKON | LIUTOJIOTUsA? [IpakTuKyM I
KJICTKH U 2. UeMm oTanyaroTcs CTYJE€HTOB/KypPCaHTOB
AYKapUOTHYECKON | MPOKAPUOTHI OT CITeIHaTBHOCTE
f)
- KICTKH. gyﬁ‘pHOTOB' IPOMMIIS TEXHOJIOTHYECKOTO U
exietounbie popmbl 3. [louemy BupyChI
(bop Yy BUPY COLIMATIbLHO-9KOHOMHUYECKOTO
KU3HU (BUPYCHI, | SIBJISIFOTCS Mapa3uTaMu

O0YHOU (popMBI OOyUEHUSI.
CynoMexaHM4eCcKUi TEXHUKYM
OI'BOY BO «Kepuenckuit
roCyJapCTBEHHBIN MOPCKOU
TEXHOJOTHUECKUI YHUBEPCUTETY,
2023 r.;

AbakymoBa A.U. buonorus.
Kypc nexkuuit

JUTsL KYPCaHTOB/CTYIEHTOB
CHenualIbHOCTeH mpodus
TEXHOJIOTMYECKOI0 U COLUAIbHO-
HKOHOMHYECKOTO OYHOU (POPMBI
o0yuenusi, CyoMeXaHUUECKHUil
texuukyM ®I'bOY BO

Oaktepuodarm) KJIETOK?
0




«KepueHcknii rocyapCTBEHHBIN
MOPCKOW TEXHOJIOTUYECKHI
yHuBepcuteT»2023 r.

IpakTnyeckas Pemrenne 3amau ya | 1. U3 kaku AbakymoBa A.U. buonorus.
paﬁoTa N92. OIpCACIICHUC CTPYKTYPHBIX CIMHUAIL] HpaKTI/IKYM 151
nocienoBarenbHOCTH| coctouT PHK? CTY/IEHTOB/KYPCAHTOB
HYKJICOTHJIOB, 2. YUto saBnsieTcst CIeLHMaTbHOCTE
AMUHOKUCIIOT B CTPYKTYpPHOI euHuIei NMPOGbUIIA TEXHONOTHIECKOTO H
f)
HOpMe M B clydae | benka? COLIMAJIbHO-DKOHOMHYECKOT'0
W3MEHEHUS 3. Ko kakomy npuHuumy N
O0YHOU (popMBI 0OyUEHUSI.
MOCJIEIOBATEILHOCTH| CTPOSITCS. HUTH C .
OMEXaHUYECKUN TEXHUKYM
nykaeoruaos JJHK | monexynsr [JHK? CD}IZ;SOY BO «Kepuerciui y
YCHCKUH
rOCYIapCTBEHHBIA MOPCKOM
TEXHOJIOTHUYECKUN YHUBEPCUTETY,
2023 r.;
AbakymoBa A.W. buonorusi.
Kypc nexuui
JUTSI KYPCAaHTOB/CTYICHTOB
CHeralbHOCTeH mpodus
TEXHOJOTHYECKOT0 U COLUATBHO-
SKOHOMHMYECKOTO OYHOM (HhOPMBI
o0yuenus, Cy1oMexaHMYEeCKH
texuukyM ®I'bOY BO
«KepueHckuii rocyaapCTBEHHBII
MOPCKOM TEXHOJIOTMYECKUI
yHuBepcuTeT»2023 1.
IIpakTu4eckas Pemenue 3anaqy Ha | 1. Kakoii renorun umeer | AbGakymoa A.U. buosnorus.
padora Ne3. orpezeneHue reTepo3uroTHas ocodn? [IpakTuKyM I
BEPOATHOCTH 2. C xaKkoH el CTy,IleHTOB/KypcaHTOB
BO3HUKHOBEHHUS | MIPOBOMSAT CITeIHATBHOCTE
HACJICJCTBEHHBIX | aHAIM3UPYIOIIEEe NPODHIIS TEXHONOTHIECKOTO 1
l’)
TpH3HAKOB TIpH ckpetusanues COLIMATIEHO-9KOHOMHUYECKOTO
MOHO-, JIH-, 3. Kakoif ocHOBHOM N
O04YHO popmbI 00yUEHUSI.
MOJIMTHOPUIHOM M | METOJI UCIIOJIb30BaJ CyIOMEXAHHHCCKH TEXHHKYM
anamuspyiomen | I.Metirens? d)}I:EOV BO «Kepuenckuit ’
CKpEIIUBAHHH, 4. Kakoe cooTHOIIEHHE Ij _
COCTaBJICHUE ruOpuaHbIX ocobeit mpu | TOCYAAPCTBEHHBIM MOPCKOM
FCHOTUIINYECKUX | JUTHOPUIHOM TEXHOJOTHYECKUI YHUBEPCUTETY,
CXEM CKPEIMBAHHS | CKPEIMBAHUU? 2023 r.;

AbakymoBa A.U. buonorus.
Kypc nexkuuit

JUI KypCaHTOB/CTYACHTOB
crienuanbHOCTEH mpodus
TEXHOJIOTMYECKOI0 U COLUAIbHO-
HYKOHOMHYECKOTO OYHOU (POPMBI
o0yuenus1, CyoMeXaHUUECKHUI
texuukyM ®I'bOY BO
«KepueHcknii rocyapCTBEHHBIN
MOPCKOW TEXHOJOTUYECKHI
yHuBepcutet»2023 r.




IIpakTHyeckas Pemenue 3anay Ha | 1. Kakue renst AbakymoBa A.W. buosnorus.
padora Ned orpezeneHue HA3bIBAIOTCS [IpakTHKyM s
BCPOATHOCTHU CHeHHeHHI)IMI/I? CTy,HeHTOB/KypcaHTOB
Bo3HUKHOBeHUs | 2. Kak Hacnmemyrorces CIIeNManbHOCTE
HACJIEJICTBEHHBIX | CLIETJIEHHBIE T€HbI? NpodHIs  TEXHONOTMHECKOTO
MIPU3HAKOB MPHU 3. Kak nposiBisitoTcs COMAATHHO-KOHOMIIECKOTO
CLICTUIEHHOM T€HBI, CLIETIJIEHHBIE C .
O —— Horont? O04YHO popMbI 0O0yUEHUSI.
COCTaBHGHHe’ ) CynomexaHu4ecKui TEXHUKYM
FeHOTHIIMYECKIX OI'bOY BO“ «KepquCKI/H:I
CXeM CKpEIMBAHHS roCy/1apCTBEHHBIM MOPCKOH
TEXHOJOTHYECKU  YHUBEPCUTETY,
2023 r.;
AbakymoBa A.U. buonorus.
Kypc nexkuuit
TUTSt KYpCaHTOB/CTYICHTOB
crienuanbHOCTEH mpoduis
TEXHOJIOTMYECKOI0 M  COLUAJIbHO-
HYKOHOMHYECKOTO OYHOW  (POPMBI
oOyueHus, CynomexaHnuyeckuit
TEXHUKYM OI'bOY BO
«KepueHcknii  rocynapCTBEHHBIN
MOPCKOM TEXHOJOTUYECKHI
yHuBepcutet»2023 r
IIpakTHyeckas Pemenue 3agau Ha | 1. HazoBuTe npuyrHbI AbakymoBa A.U. buonorus.
paGora NeS ompeJiesieHue TUNa | 00pa3oBaHUs MyTaIUi. [IpakTuKyM TUIst
MyTaluu Ipu 2. C uem cBs3aHbI CTYI€HTOB/KYyPCaHTOB
nepegaye XPOMOCOMHBIE MyTalluu? cHelnuanbHOCTelH
HaciencTBeHHbIX | 3. Kakue usmeHeHus NpodHIs  TEXHONOTMHECKOTO
TIpH3HAKOB, TIPOUCXOZIT € COLIMATILHO-9KOHOMHUYECKOTO
COCTaBIICHUE OpPraHU3MOM IIPU .
04YHO popMbI 00yUEHUSI.
TFE€HOTUIIMYECKUX | TEHOMHBIX MyTalusx?. C .
OMEXaHUYECKH TEXHUKYM
cxeM ckpemuBanus | [IpuBeaute mpumepsl. yA y .
OI'bOY BO «Kepuenckui
rOCy/1apCTBEHHBIN MOPCKOM
TEXHOJIOTMYECKUH  YHHUBEPCUTETY,
2023 r;
AbakymoBa A.U. buomnorus.
Kypc nexnui
TUTSt KYPCaHTOB/CTYICHTOB
crienuanbHOCTEH mpoduis
TEXHOJIOTMYECKOI0 M  COLMAJIbHO-
SKOHOMHMYECKOTO OYHOH  (popMbI
oOyueHus, CynomexaHuyeckuit
TEXHUKYM OI'BOY BO
«KepueHckuid  rocygapCTBEHHBII
MOPCKOI TEXHOJIOTMYECKU I
yHuBepcuTeT»2023 T.
Hpaxkruueckas | Tpoduueckue nenu v 1. HazoBute Tunsl neneit | Abakymona A.M. buonorusi.
pabora Neo6 cetu. OCHOBHBIE NUTaHWA. [TpakTukym Bini:
IIoKa3aTcin 2. Ha3oBure CTy,HeHTOB/KypcaHTOB
9KOCUCTEMBI. Tpouueckre ypoBHH B

CIIEUAIILHOCTEN




buomacca u LeNU MUTAHUS. npoduiisi  TEXHOJIIOTUYECKOTO U
IPOAYKIHS. 3. YUro Takoe COLIMAIbEHO-9KOHOMHYECKOTO
DKOJIOTHYECKHE | «IKOJIOTMYECcKast O0YHOU (popMBI OOyUEHUSI.
NUPaMUbI YUCEN, | MUpaMuia»? CyoMeXaHIUecKHit TEXHUKYM
oromaccel u sHeprum.| 4. Kak mpoucxoaur ®IEOY BO «Kepuenckuii
[IpaBuio nupamuibl | IEPEHOC SHEPTHH C rOCYAPCTBEHHBII MOPCKOH
JHeprin OJLHOTO YpOBHA Ha TEXHOJIOTUYECKUH  YHUBEPCUTETY,
Jpyroi B enH MUTaHuA?
2023 r.;
AbakymoBa A.U. buonorus.
Kypc nexkuuit
Ui KypCaHTOB/CTYAECHTOB
crienanbHoCTel mpoduis
TEXHOJIOTUYECKOTO M  COLUAJIbHO-
9KOHOMHYECKOr0 OYHOH  (opMbl
oOyueHus, CynomexaHnyeckui
TEXHUKYM OI'bOY BO
«KepueHcknii  rocynapCTBEHHBIN
MOPCKOM TEXHOJOTUYECKHI
yHuBepcuteT»2023 .
IMpakT4yeckas OTXO0IBI 1. Yto Takoe «OTXOIbI»? AbakymoBa A.U. buonorus.
paﬁoTa No7 IIPOM3BOJCTBA 2. HazoBure BHIbI HpaKTI/IKYM IS
OTXONOB. CTYJEHTOB/KypCaHTOB
3. prlBeI[PITe OPUMEPL | - crierpansHoCTeit
BOSACHCTBIA  K&OKIOM | npohyung  TEeXHONOTHYECKOrO U
TPYIIIBL — OTXOROB — HA | 611 p1a 1 HO-3KOHOMIYECKOTO
Ouocdepy. O4YHO popmbl 00yUeHUs
4. Kakme  cmnocoOsl . '
HepepAGOTKE  OTXOZIOB CynomexaHUYeCKHii TEXHHKYM
BEI 3HACTE? OI'bOY BO“ «KepquCKI/H:I
rocyJJapCTBEHHbII MOPCKOM
TEXHOJIOTMYECKUH  YHHUBEPCUTETY,
2023 r;
AbGakymoBa A.U. buomnorus.
Kypc nekuuii
JUIs KypCaHTOB/CTYACHTOB
crienuanbHOCTEH mpodus
TEXHOJIOTMYECKOI0 M  COLMAJIbHO-
HYKOHOMHYECKOTO OYHOW  (POPMBI
oOyueHus, CynomexaHnyeckui
TEXHUKYM OI'bOY BO
«KepueHcknii  rocygapCTBEHHBIN
MOPCKOI TEXHOJIOTMYECKU I
yHuBepcuTeT», 2023 1.
IIpakTuyeckas YMcTBeHHas l. Yro takoe | AobaxkymoBa A.U. buonorus.
padora Ne§. paboTOCIOCOOHOCTD. | aGHOTHYECKHE [IpakThKyM IS
Binsune daxTopsI? CTY/ICHTOB/KYpPCAaHTOB
a0HOTHYCCKHX 2. OT 4ero 3aBHUCHUT | CHELNUAIBHOCTEU
(paxropos na YPOBEHB npoQmiIsi  TEXHOIOTHYECKOTO U
HEIN0BEKA (HH3KHE B paboTocriocoOHOCTH COLIMAJILHO-9KOHOMHUYECKOT O
BRICOIIE opranusma? OYHOH (POPMBI O0YIEHHSI.
TEMIIEPATYpBhI) .
3. Kaxk Bmusger Ha| CygoMexaHUYECKHH TEXHUKYM




JKA3HEIEITEILHOCTD
CHIDKEHHE
paborocmocoOHOCTH?

4. HazoBute dakTopsl
a0HOTHYECKOIO
BO3JICHCTBUSA Ha
OpTraHu3M.

OI'bOY BO «Kepuenckui
rOCYy1IapCTBEHHBIN MOPCKOM
TEXHOJIOTMYECKUH  YHHUBEPCUTETY,
2023 r.;

AbakymoBa A.U. buonorus.

Kypc JIEKUAH 1A
KYpCaHTOB/CTYJIEHTOB

CHeralbHOCTeH mpodus
TEXHOJOTMYECKOTO0 M COLUAJIbHO-
SKOHOMHMYECKOTO OYHOH  (popMbI

o0yueHus, CynomexaHnuueckui
TEXHUKYM OI'BOY BO
«KepueHckuid  rocygapCTBEHHBII
MOPCKOI TEXHOJIOTMYECKU I

yHUBepcuteT», 2023 T.

IIpakTH4eckas Keiicel Ha aHanu3 AbakymoBa A.U. buonorus.
padora Ne9 uH(pOopMaIuu o 1. Ha 4em ocHOBaHbl | [IpakTHKyMm TUIS
Hay4HBIX OHMOTEXHOJIOTUH? CTY/ICHTOB/KYPCAHTOB
JOCTIKCHMAX B | 2. B Kaku OTpacisiX | cpenmansHOCTEH
obnactn TIPUMCHAIOT npoduisi  TEXHONOTHMYECKOTO U
TEHETHYECKUX COBpPEMEHHBIE COMAATHHO-3KOHOMIIECKOTO
TEXHOJIOTUH, JOCTHUKEHUS .
KJIETOYHOM OMOTEXHOIOTHil? OUHOH (opub! 06yqueHI/m.
CynomexaHU4YecKHit TEXHUKYM
VIIDIKCHEPIH, OI'bOY BO «Kepuenckuii
MUILEBBIX . 5
6HOTEXHOTOIMiL rocyJJapCTBEHHbII MOPCKOM
3ammTa Keiica: TEXHOJIOTUYECKUH  YHUBEPCUTETY,
TIpeCTaBJICHHE 2023 1
pe3yJIbTaToB AbakymoBa A.U. buonorus.
peuIeHus KecoB Kypc nexkuuit
(BBICTYILIIEHHUE C TSt KypPCaHTOB/CTY/ICHTOB
TPE3CHTALNCH) CHEIUAIBHOCTEH TpodmIIst
TEXHOJIOTMYECKOI0 M  COLMAJIbHO-
HKOHOMHYECKOTO OYHOW  (POPMBI
oOyueHus, CynomexaHnnyeckui
TEXHUKYM OI'bOY BO
«KepueHcknii  rocygapCTBEHHBIN
MOPCKOM TEXHOJOTUYECKHI
yHuBepcutTeT», 2023 1.
IIpakTHYeckas PasBurne 1. buorexnonorus B | Abaxymona A.U. buonorus.
padora Nel0-11 MPOMBIIJICHHOW | 00JIACTH MEIUIIMHBI [TpakTKyM TUTS
OHUoTEexXHOJIOTHI U ee | 2. buorexnonorus B CTy,I[eHTOB/KypcaHTOB
PUMEHEHUE B )KU3HH| CEIbCKOM XO035HUCTBE CIIeIHATBHOCTE
YeJoBeKa, MOUCK U | 3. B obnactu NpObWIs  TEeXHONOTHHECKOro K

aHanmm3 MHPOpPMaITUN
U3 Pa3IMYHbIX
HCTOYHUKOB
(HayuHast u yueOHO-
Hay4dHas JUTepaTypa,
Cpe/CTBa MacCOBOM
nHpOpMAIINH, CETh
WutepHeT u npyrue)

JKUBOTHOBOACTBA
4. TormuBo OyIyIIero
5. O6paboTka 0TX0/I0B

COLMAIbHO-9KOHOMHYECKOTO
O0YHOU (popMBI OOyUEHUSI.

CynomexaHnuueckui TEXHUKYM
OI'bOY BO «Kepuenckui
rOCYy1apCTBEHHBIN MOPCKOM
TEXHOJIOTMYECKUH  YHHUBEPCUTETY,
2023 r.;




Kerficel Ha aHanu3 AbGakymoBa A.U. buomnorus.

uH(pOopMaIuu 0 Kypc nexnuit

pasBuTHH TUTSt KYpCaHTOB/CTYICHTOB

HPOMI’HHHeHIEOﬁ CrenHaNbHOCTEN PodHIs
OroTexHoTOr M (110 TEXHOJIOTHYECKOTO M COIHAIBHO-
Tpymmam) SKOHOMHMYECKOTO OYHOH  (popMbI
oOyueHus, CynomexaHnueckui
TEXHUKYM OI'BOY BO
«KepueHckuid  rocygapCTBEHHBII
MOPCKOM TEXHOJOTUYECKUI

yHuBepcuTeT», 2023 r.

Kputepun oneHuBaHus NPAKTHYECKOT0 3aHATHS

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM CTYIACHT HMeEeT IJIyOOKHe 3HaHMs Y4eOHOro
MaTepuaia Mo TeMe MPaKTUYECKOW pabOThl, MOKA3bIBAET YCBOCHUE B3aUMOCBSI3U OCHOBHBIX MOHSITHH
UCHOJb3yeMBbIX B paboTe, CMOI OTBETUTh HA BCE YTOYHSIOIIME MU JONOJHHUTEIbHBIE BOIPOCHL.
CTyneHT/KypcaHT JEMOHCTPUPYET 3HAHUS TEOPETHUECKOTO W TPAKTUYECKOTO MaTephalia 10 TeMe
IIPAKTUYECKON paboThl, ONpEAEseT B3aUMOCBSI3U MEXAy IMOKa3zaTeNsIMHU 3a/1auM, AAaET MpaBUIbHBINA
QITOPUTM PELIEHUS, ONPEIEIAET MEXAUCIUIUIMHAPHBIE CBA3U 110 YCIOBUIO 3a/IaHHUS.

OmneHka «XOpOIIO» BBICTABISETCS, €CIIM CTYJCHT IOKa3aJl 3HaHHWE y4eOHOro mMarepuasna, CMOT
OTBETUTh IIOYTU TIIOJIJHO HAa BCE 3aJaHHbIC JONOJIHUTENIbHBIE U  YTOYHSIOLIUE BOIPOCHI.
CTyneHT/KypcaHT JEMOHCTPUPYET 3HAHUS TEOPETHUECKOTO0 W TPAKTHYECKOTO0 MaTephalia 10 TeMe
IIPAKTUYECKON paboThl, JOMycKasi He3HAUUTEIbHbIE HETOYHOCTHU MPH PEIICHUU 3a7a4, UMes HEIlOJIHOe
MOHUMaHKE MEXIUCIUITMHAPHBIX CBS3€H MPH MPaBHILHOM BBIOOPE alrOPUTMA PELICHUS 3aJaHMUS.

OneHKa «yIOBJIIETBOPUTEIBHO» BBICTABIACTCS, €CIU CTYJCHT B II€JIOM OCBOMJI MaTepHual
MPAKTUYECKOH paboThl, OTBETHJI HE Ha BCE YTOYHSIOUIME U JOIMOJHUTENbHBIE BOIPOCHI.
CTYICHT/KypCaHT 3aTPyTHSETCS C TMPaBWIBHON OIICHKOW TMPEJIOKCHHON 3amaud, Ma€T HETOJTHBIN
OTBET, TPeOyIONMI HABOISAIIMX BOIMPOCOB MpenoAaBarelisi, BbIOOp alropuTMa perieHus 3a7add
BO3MOXEH IPU HABOJSIIMX BOIPOCAX MPENO1aBaTeN.

OueHKa «HEYIOBJIETBOPUTEIIBLHO» BBICTABIISIETCS CTYJIEHTY, €CIIM OH HMMEET CYIIECTBEHHBIE
poOesbl B 3HAHUSX OCHOBHOT'O YYE€OHOTO MaTepraia MpaKkTHYECKOW padoThl, KOTOPHIN MOJTHOCTHIO HE
PAacKpbUI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTh HA YTOUHSIOIIME U JOINOJIHUTEIBHBIE BOIIPOCHI.
CTY/ICHT/KypCaHT JaéT HEBEPHYIO OIICHKY CHTYalllt, HEIIPABUILHO BBIOMPAET aIrOPUTM JCHCTBUH.

IlepeyeHb BONPOCOB K 3a4eTy
AJISl CTIeNHATbHOCTEH TEXHOJOITHYeCKOro ¥ COHAIbHO-DKOHOMUYECKOro nNpoduist
1. Knerka — cTpykTypHas ¥ (pyHKIMOHAIbHAS €IMHHUIIA OPTaHU3MOB BCEX LIAPCTB
KUBOU IIPUPOJBL.

2. HaHeOHTOJIOFI/IquKI/IC, CPaBHUTCIIbHO-aHATOMUYCCKHUC, 3M6p1/10nor1/1qec1<ne




JI0Ka3aTeJIbCTBA IBOJIIOLIMM OPraHUYECKOI0 MUpA.
3. CTpoeHHE U )KU3HENEATENBHOCTD PACTUTEIILHON KIETKH.

4. Apomopdo3 — ri1aBHOE HarpaBieHue BOMIOIUU. OCHOBHBIE apoMOp(]O3HI B
9BOJIFOLIMM MHOTOKJIETOYHBIX )KUBOTHBIX.

5. CtpoeHue U )KU3HENEATENBHOCTD KIETKU )KUBOTHOTO.

6. Bung — HajopraHu3aMeHHasi CUCTEMa, €r0 KPUTEPHUH.

7. OCHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPHH, €€ 3HAUCHHUE.

8. ITonoBoe pazmHoxxeHue. CrpoeHue U GyHKIHUU MYKCKUX M )KEHCKHX TaMeT.

9. Xumuueckuil coctaB KJIeTKU. Pojib OpraHndeckux BELIECTB B €€ CTPOSHUU U
KHU3HEACSITEIbHOCTH.

10. Monu¢ukanmonHast ©3MEHYHBOCTH, €€ 3HAUCHHUE B )KU3HH OPraHN3Ma.

11. Bupycsl, ux ctpoenue 1 GQyHKIIMOHUpOBaHHE. BUpychl — BO30YyAUTENH OMACHBIX
3a005eBaHuUH.

12. O6MeH BenecTB U MPEeBpaIICHUE SHEPTUH B KIIETKE.

13. Unnoananranus — HanpaBiIeHUE dBOJIIOLUN OPraHUYECKOIO MUpA.

14. DHepreTryueckuii 0OMEH B KJIETKAaX PAaCTEHUI U )KUBOTHBIX, €T0 3HAYCHHUE.

15. JIBuKy1ire CUIIbl 3BOJIIOLUH, UX POJIb B 00pa30BaHUU HOBBIX BHUJIOB.

16. HacnencrBeHHast U3MEHUNBOCTBD, €€ BUAbL. Buapl MyTanuii, ux npuunHsl. Ponb
MYTalUi B 9BOJIIOLIMM OPraHUYECKOI0 MUPA U CEJIEKIUH.

17. OBosmronust yenoBeka. JlokazaTesbCTBa IPOUCXOKACHHS YEIIOBEKA OT
MJIEKONMUTAIOIUX KUBOTHBIX.

18. Jlenenue KJIeTOK — OCHOBA pa3MHOXKEHMSI U pOcTa OpraHu3MoB. Poub sapa u
XpOMOCOM B JI€JICHUH KJIETOK. MHUTO3 U €r0 3HaYeHHUE.

19. Meiio3, ero 3HaueHue, oTIMyMe oT MuTo3a. Habop xpomocom B ramerax u
COMAaTHUYECKUX KJIETKaX.

20. ITonynAuus — CTpyKTypHas €QMHHIIA BUJA.

21. [TonoBoe pazmMHOX)eHUE OpraHnu3MoB. OMIOA0TBOPEHHUE, €r0 3HaUYeHHEe. 3UroTa —
Ha4aJl0 MHAUBUYaJIbHOTO Pa3BUTUS OPraHU3MOB.

22. T'uOpuI0IOTHIECKUI METO T M3yYSHHS HACIIEACTBEHHOCTH. MOHO- ¥ TUTHOPUIHOE CKpPEIINBaHUE.
23. nauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOPHOHAIBLHOE Pa3BUTHUE )KUBOTHBIX (Ha
IpUMepe JTaHLETHHUKA).

24. TlpaBuno enuHOOOpa3usi THUOPUIOB TIEPBOro TOKOJeHHWS. HaciemoBaHWe JOMHHAHTHBIX H
PELIECCUBHBIX ITPU3HAKOB.

25. Ilocne3apopllieBOe pa3BUTHE: IPSIMOE U HETIPSIMOE.



26. 3aK0H paciIerieHUs MPU3HAKOB BO BTOPOM MTOKOJICHHH.

27. T'eHbl 1 XpOMOCOMBI KaK MaTepHalIbHble OCHOBBI HACJIEICTBEHHOCTH.

28. buoreoreHo3 Kak KOJIOTMYECKasi CUCTEMA, €r0 3B€HbS, CBSI3U MEXKIY HUMH.

29. 3aKOH HE3aBHCHMOTI'0 HAaCJI€ZJOBAHUSI IPU3HAKOB

30. 3aKOH CLIETIJICHHOr0 HACJIeZ0BAaHUs, €0 MaTepUaIbHbIE OCHOBBL, TPYIIIIbI CLIETIIICHUS.
31. IlonoBbie XpOMOCOMBI U ayTOCOMBI. CLIETIJIEHHOE C 110JIOM HaclleZIOBaHUE.

32. CooTHoIlIEHHWE OpPraHU3MOB — IPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB B OHOreoleHO3e
(akocucTeMe). DKoorndyecKas NupaMuia, HEOOXOJUMOCTb €€ Y4eTa B IIPAaKTUUYECKOH JesITeIbHOCTH.

33. I'eHeTHKAa YeIOBEKA.
34. Yuenue B. . Bepuajackoro o 6uocdepe.

35. 3axon H. WM. BaBuiioBa 0 ToMOJIOTHYECKHUX paaax B HaCJICJICTBEHHOM N3MCHYUBOCTH, €I'0 YYCHHUC O
HOCHTPaX IIPOUCXOXKACHUA U MHOFOO6paSI/IH KYJIbTYPHBIX paCTeHHﬁ.

36. EcrtecTBeHHBII M HMCKYCCTBEHHBI OTOOp, MX CXOJCTBO U OTJIMYHUSA, POJb B BO3HUKHOBEHUU
MHOT000pa3usi OPraHMIECKOro MHUpA.

37. buocdepa, ee rpanulibl. [IpuunHbI OSTHOCTH KU3HU B MOPCKUX IIIyOUHAX, B
auTocdepe, B BEpXHUX CIIOSIX aTMOC]EPHI.

38. J)KuBoe BemiecTBo, €ro poJib B KPYrOBOPOTE BEIISCTB M MPEBPAIICHUN YHEPTHH B
ouocdepe. 85. IIpucnocoOIEHHOCTh OPraHU3MOB K CpeJic OOUTaHMSI, €€ IPHYUHBI.
39. M3meneHus B Ouocdepe o1 BIUSHUEM JISATEITPHOCTH YeIOBeKa.

40. Dxonoruveckoe u reorpaduueckoe BUI000pa3oBaHUE, MX CXOJICTBO U Pa3InyvHe.

Kpurtepun oneHnBanusi 0TBETOB 00y4alOIMXCs HA YCTHOM 3aueTe
«OTANYHO»

1. I'myObokoe M MpPOYHOE YCBOCHHME 3HAHMI MPOrPaMMHOTO Marepuaia (yMEHHUE BBLICISATH TIIABHOE,
CYILIECTBEHHOE).

2. UcuepnbiBatoliee, ocaeA0BaTeIbHOE, TPAMOTHOE U JIOTUYECKH CTPOMHOE U3JI0KEHHUE.

3. [IpaBusIbHOCTH POPMYIUPOBKH MOHSATHI U 3aKOHOMEPHOCTEH 10 TaHHOI pobieme.

4. Micionp30BaHue MPUMEPOB U3 MOHOTpahUIECKOi JINTEPaTYPhl M MTPAKTHKH.

5. YMeHue crienaTh BbIBOJ 110 U3JIaraeMOMY MaTepuaity.

«Xopouo»

1. JlocTaTtoyHO NOJIHOE 3HAHUE TPOTPAMMHOI0 MaTepHaIa.

2. I'pamoTHOE M3JI0KEHUE MaTepHalia Mo CyILECTBY.

3. OtcyTcTBHE CYIIECTBEHHBIX HETOYHOCTEH B (POPMYIIMPOBKE MOHATHIA.

4. IlpaBriIbHOE TPUMEHEHUE TEOPETUUECKHUX MOJO0KEHUN ITPU MOATBEPKACHUU IPUMEPAMH.

5. YMeHue cnenaTh BBIBOJ.



IIpu sTOM:
1. HegocTaTouHO 1OCIIEN0BATEIBHOE U JIOTMYECKOE U3JI0KEHUE MaTepHalla.
2. HekoTopsle HETOUYHOCTU B (POPMYJIMPOBKE TOHATHUH.
«Y10BJ1ETBOPUTEILHO»
1. OOu1re 3HaHUS OCHOBHOIO MaTepualia 0e3 yCBOSHHsI HEKOTOPBIX CYIIECTBEHHBIX MOJI0KEHHH.
2. ®opMyJIHUPOBKA OCHOBHBIX MOHATUH, HO — C HEKOTOPOW HETOYHOCTBIO.
3. 3aTpyaHeHus B IPUBEIECHUU IPUMEPOB, OITBEPKAAIOIINX TEOPETUUECKHUE MTOJI0KEHHUS.
«HeynoBierBopuTeIbHO»
1. He3Hanue 3HaYMTENBbHOW YaCTH MPOrPaMMHOI0 MaTepuaa.
2. CyuiecTBeHHbIE OIMOKH B ITPOLIECCE U3TO0KEHUS.
3. HeymeHue BbIIETUTH CYIIECTBEHHOE U CIIENIaTh BBIBO/L.

4. He3nanue uau oninOOYHbBIE OIIpCACIICHUS.
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