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®OHJA OHEHOYHBIX CPEJACTB
1. Haznauenue ponaa oneHoyHbix cpeacts (POC) no yuedOHoOMY npeaMery

dOC no yuebHOMY ipenmery COO.01.07 buosnorus ais CTyAeHTOB/KYPCAaHTOB CIICIIMAIBHOCTH
npoduiis TEXHOJIOTHYECKOTO W COIMATbHO-DKOHOMHYECKOTO — 3TO COBOKYIMHOCTH KOHTPOJIBHBIX
MaTepUasoB, NpeJHA3HAYCHHBIX JJISl U3MEPEHUS YPOBHS JIOCTHKEHUS 00YJaroIIUMCs YCTaHOBJICHHBIX
pe3yNbTaTOB OOYYCHHS, a TaKXKEe U ypOBHS CHPOPMUPOBAHHOCTH BCEX KOMITETEHIMH (M WX dYacTel),
3aKpeIUIeHHBIX 3a AUCIUIIMHON B cooTBeTCTBUM ¢ DI'OC CIIO. ®OC ncnosnp3yeTcs pu NpOBEICHUN
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTalluu 00y4aroIINXCsl.

3agauu POC:

— yIpaBJeHHE MPOIECCOM MPUOOPETeHUs O0yJarolMMHCS HEOOXOAMMBIX 3HAHUM, YyMEHUU U
dbopmupoBannem komnereHnwid, omnpeaeneHHBXx B PI'OC CIIO mo cnenuanbHOCTSIM PO
TEXHOJIOTUYECKOTO U COIUATBHO-DKOHOMUYECKOTO — OIIEHKa JOCTHKEHUH 00yJaronuxcs B mpolecce
W3YYCHHS JWCIHHMIUIMHBI C  BBIICJICHHEM  IOJIOKHTCIBHBIX/OTPUIATCIBLHBIX  PE3YJIbTaTOB U
IUIAHUPOBAHHUE NMPEAYIPEKIAIONINX/ KOPPEKTUPYIOIIUX MEPOTIPUSATHUI;

— CaMOIIOJIFOTOBKA U CAMOKOHTPOJIb O0yYaOIINXCs B IIPOLIECCE 00yUEHUSI.

2. Crpykrypa @®OC u npuMeHsieMble MeTO/Ibl OLIEHKH MOJTYYeHHbIX 3HAHU

CrpykrypabiMu  dneMeHTaMu  DPOC 10 IUCHUIIIMHE SABJISIIOTCSA: BXOJHOM  KOHTPOJb
(mpeaHa3HavaeTcs AJiA OMpEENICHUs YPOBHS BXOJHBIX 3HAHUM CTyAeHTOB (KypcaHToB)), @POC mis
MPOBEACHUS TEKYIIErOo KOHTPOJIS; 3aJaHus IJisi MPOBEACHUS MPOMEKYTOYHOM aTTeCTaluu (BOIPOCHI
JUI1  TOATOTOBKM K YCTHOMY 3aueTy), W JApPyrHe KOHTPOJIbHO-U3MEPHTEIbHBIE MAaTEPUAIIBI,
OMHCHIBAIOIIUE TTOKA3AaTENN, KPUTEPUH U IIKATY OLICHUBAHUS.

Texymuii KOHTPOJIb MPOBOJUTCS C LEIbI0 00ECIEUeHHs] CBOEBPEMEHHOM 0OpaTHOM CBSA3M, JUIS
KOPPEKIH 00y4eHHsI, aKTUBU3AI[MH CaMOCTOSATENIbHOM pabOThI CTyICHTOB (KYpPCAHTOB).

®opMBbI TeKyLIero KOHTPOJIS:

— YCTHBIH Oompoc Mo TeKylIel TeMe yueOHOro npeiMera;

— TeCTHpOBAHHUE MO TeMaM Y4eOHOIr0 IPeaMETa;

— THMCBMEHHBIN OIIPOC IO TEMAM;

— BBINOJHEHHUE U 3alUTa NPAaKTUYECKUX padoT;

— 3aJjaHus I CaMOIOITOTOBKY 00Y4YaroIuXCsl: pa3paboTKa Mpe3eHTalHi, COCTaBIeHUE U
3ammrTa pedeparoB, cooOIIeHUN MO 3aJaHHOM TeMme, mpopaOoTKa KOHCHEKTa JEKUUH u yd4eOHOMH
JUTEPATYPHI.

[IpopaboTka  KOHCHEKTa  JIEKIMH M yueOHOM  JuTepaTypel  OCYIIECTBISETCS
CTyJeHTaMH(KypCaHTaMH ) B TEUEHUE BCETO CEMECTPA, MOCJIe U3YUECHUS KaKJ0 HOBOU TEMBI.

3amuTa OTpaKTUYECKUX MPOU3BOJUTCS CTYJIEHTOM B JIEHb MX BBIIOJHEHHS B COOTBETCTBHH C
KaJIeHJapHO-TEMAaTUYECKUM IUIAaHOM M pacrnucaHueM y4ueOHbIX 3aHsaTui. [IpemopaBartens mpoBepsieT
MPaBWJIBHOCTh BBIMIOJIHEHUSI PA0OTHI CTYAEHTOM (KYypCaHTOM), KOHTPOJHUPYET 3HaHHE CTYJEHTOM
(KypcaHTOM) MPOIIEHHOr0 MaTepHasa ¢ IOMOLIbI0 KOHTPOJIBHBIX BONPOCOB. OlleHKa KOMIIETEHTHOCTH
OCYILIECTBIISIETCS CIENYIOUMM 00pa3oM: MO OKOHYAHUHU BBINOJHEHUS IMPAKTUYECKUX paboT H MX
ohopMIIeHHS, CTYICHTHI (KYPCaHTBI) CIAI0T OTYET, KOTOPBIN 3aTeM BRIHOCHTCS Ha 3aluTy. B mporecce
3aIUTHI BBISBIISETCS MH(GOPMaLlMOHHAsI KOMIIETEHTHOCTh B COOTBETCTBUU C 3aJlaHUEM Ha pabOoThI, 3aTEM
IIpenojaBaTesieM JaeTcsl KOMIUIEKCHAs OLEHKA JAESITEIbHOCTU CTYEHTa (KypCcaHTa).



IIpumensieMble MeTObI OLIEHKH MOJTYy4YeHHBIX 3HAHUI 110 TeMaM y4yeOHOro nmpeaMera

Tekymas arrecrauus

VYcerHbii [ITucbmennas
DKcrnpecc [Ipaktu- | Camocrtos
Tema (pazzaen) yueOHOTO TTpeAMeTa Ompoc Ha MIPOBEpOYHAs
oIpoc 1o YecKue TeIbHAast
TEMaM HCKHH}IUX 1o pabora paboThl paborta
TeKylen Teme| (TeCTUpPOBAHKE)
Paznen 1. KileTka — CTPYKTYPHO-(PYHKIMOHAJILHAS €IMHUIIA )KUBOTO
Tewma 1.1.
buonorus xak nayka. O0uras + + +
XapaKTePUCTHKA JKU3HH
Tewma 1.2.
CrpyKTypHO-(pYHKLIHOHATbHAS + + + +
OpraHu3aiys KIeToK
Tema 1.3 CTpykTypHO- N
GyHKUIMOHATBHBIE (DAKTOPHI + + + +
HACJIEICTBEHHOCTH
Tewma 1.4.
OOMeH BelecTB 1 MPEBpallCHHe + + +
SHEPTHH B KIIETKE
Tema 1.5. JKusHeHHbIN UK + + +
KJIeTKH. Muto3. Menos
Paznen 2. Ctpoenue 1 pyHKIUM OPraHu3mMa
Tema 2.1. Ctpoenue opranusma + + +
Tema 2.2. + + +
DopMBbI Pa3MHOKEHUSI OPTAaHU3MOB
Tewma 2.3.
OHTOTeHEe3 PacTeHH, )KUBOTHBIX U + + +
YeJI0BeKa
Tema 2.4. 3aKOHOMEPHOCTH + + + + +
HACJIEJJOBAHMUSI
Tema 2.5. Cuenensoe + + + +
HacJIeJOBaHHE MMPU3HAKOB
Tewma 2.6. 3aKOHOMEPHOCTH
H3MEHYHUBOCTH + + + +
Paznen 3. Teopus 3BoJIIO1IMHA
Tewma 3.1. UcTtopus
SBOJIFOLIMOHHOTO YUYECHHUS. + + +
MuUKpOo3BOITIONIHS
Tema 3.2 +
Makpos3BosmonusiBo3HUKHOBEHHE U + + +
pa3BUTHE XKHU3HU Ha 3emiie
Tema 3.3. [IpoucxoxaeHue + + +
YeJI0BEKa — AHTPONOTE€HE3




Pa3nea 4. Dxogorus

Tema 4.1. Dxosornyeckue

+ + +
(bakTOpbI U Cpeibl )KU3HU

Tewma 4.2. [lonynsus,
COO0O0IIIECTBA, DKOCUCTEMBI

Tema 4.3. buocdepa -
rjio0ajpbHas YKoJornyeckas + + +
CHUCTEMA

Tewma 4.4. Bnusinue
AQHTPOIIOTEHHBIX (PAaKTOPOB HA + + +

ouochepy

Tema 4.5. Bausauue conaibHO-
HKOJIOTHYECKUX (haKTOPOB Ha + + +
3710POBbE YEJIOBEKA

Pa3nea 5. buoJiorus B :KU3HH

Tema 5.1. BHOTEXHOJIOTHH B KU3HU
KaXX10T0

+ +

Tema 5.2.
buorexuomnoruu B +
MIPOMBIIICHHOCTH

[Tpomexyrounas atrectanus B popme nmud. 3adera u IK3aMeHa




Kpurepuu n HOpMbI OLIEHKH 3HAHUI 00yYAIOIIUXCSH 110
buosaoruu

IIpoBepka U OLICHKA 3HAHUM NPOXOJIUT B XOJA€ TEKYIIUX 3aHITUI B YCTHOW HIIU
nuckMeHHOU popme. [TucrmenHbIe pabOThl MPOBOIATCS 10 3HAYMMBIM BOIPOCAM TEMBbI
uinM paznena kypca buonoruu. IlpenonaBanue «buonorum» Kak M OpYrux ydeOHBIX
MPEAMETOB, MPEIyCMAaTPUBAET WHAMBUAYAJbHO - TEMATUYECKHUW KOHTPOJIb 3HAHUU
00yyarommxcs.

JI71s1 KOHTPOJIA 3HAaHUU 110 «bHOJIOTNM UCIIOIB3YIOTCS YCTHBIM ONPOC U Pa3IMYHbIC
BU/JIBI pabOT (TECTUPOBAHUE, TPOBEPOYHBIEC MUCHbMEHHBIE PA0OTHI, TOATOTOBKA IIPOEKTOB,
JOKIa0B (cooOuieHuii), pedepaToB, a TakKe IMpaKTUUYECKUE 3aHsATHs). B KoHIle
yuyeOHOro Troja B KaXJIOM IPOBOJUTCS uTOroBast arrectauust B (opme
au¢depeHInPOBAHHOTO 3a4eTa [0 BOIIPOCaM U3yUYE€HHOTO MaTepuala

Kpurepun ouenkn
OueHkKa yCTHBIX OTBETOB 00y4AIOIIUXCH.

Ouenka "5" cTtaBuTCS, €CJIM CTYACHT:

1. IToka3piBaeT TJIyOOKOE M TMOJHOE 3HAHME W TIOHMMaHWE BCEro o0bEma
MPOTPAaMMHOT0 MaTepurala; MoJHOE MOHUMaHUE CYIITHOCTH pacCMaTPUBAEMbIX MTOHSITUM,
SIBJICHUM Y 3aKOHOMEPHOCTEW, TEOPU, B3AUMOCBS3EH;

2. YMeeT COCTaBHUTh TOJHBIA W TIPAaBWIBHBIA OTBET Ha OCHOBE H3YYEHHOTO
MaTepHuasia; BbIICNATH TJIABHBIC TOJIOKEHHS, CAMOCTOSITEIbHO TMOJATBEPKAAaTh OTBET
KOHKPETHBIMHU TpUMepamH, (akTamMHu; CaMOCTOSITEIbHO U apryMEHTHPOBAHO JeiaTh
aHajgu3, 000OIIEeHHs, BBIBOJbLI. Y CTaHABIMBATH MEXKIIPEIMETHBIC (HA OCHOBE paHee
NPUOOPETEHHBIX 3HAHWM) W BHYTPUIIPEIMETHBIE CBSI3H, TBOPYECKU TMPUMEHSTH
MOJIyYCHHBIC 3HAHUS B HE3HakoMoul cutyanuu. [lociemoBarenbHO, 4Y€TKO, CBSI3HO,
000CHOBaHHO U 0€30IITMO0YHO U3JIaraTh y4eOHbII MaTepua; 1aBaTh OTBET B JOTUYECKON
MOCJICIOBATEILHOCTH C  HMCIOJIb30BAaHUEM  TMPHUHSATOM  TEPMHHOJOTHHU;  JIeJaTh
COOCTBEHHBIC BBIBOJIbI; (OPMYJIMPOBATH TOYHOE ONPEACIICHHE M HCTOJKOBAHUE
OCHOBHBIX TOHSTHUN, 3aKOHOB, TEOPUM;, MPU OTBETE HE MOBTOPSATH JOCIOBHO TEKCT
y4eOHMKA;, W3JIarath MaTepuall JIMTEPATYPHBIM S3BIKOM; MPAaBWIHLHO U OOCTOSATEIIBHO
OTBEYaTh Ha JOIMOJHUTEIbHBIC BOMPOCHl yuuTess. CaMOCTOSTETbHO M PallMOHAIBHO
UCIIOB30BaTh  HArJISAHBIE  TOCOOWsS,  COpaBOYHBbIE  MaTepuaidbl,  Yy4YCOHUK,
JOTIOJIHUTENIBHYIO JINTEPATYPy, IEPBOUCTOUYHHUKHU;, MPUMEHSITH CHUCTEMY YCIOBHBIX
0003HaUEHUN TIPU BEJEHUU 3aIUCEH, COMPOBOXKIAIONINX OTBET; HCIOJIB30BAHHE IS
JI0Ka3aTeNIbCTBA BHIBOJIOB M3 HAOIIOACHUI U OIBITOB;

3. CamocCTOSATEHHO, YBEPEHHO U 0€30MMO0YHO MPUMEHSIET MOTYYCHHBIC 3HAHUS
B peleHnu npobjieM Ha TBOPYECKOM YPOBHE; JOIMyCKaeT He OoJjiee OAHOTO HemoueTa,
KOTOPBIN JIETKO HCIPABISET MO TPEOOBAHUIO YUWUTENIS; UMEET HEOOXOAMMBIC HABBIKU
paboThl ¢ mpubopamMu, YepTeKaMU, CXeMaMH U TpaduKaMu, COMyTCTBYIOITUMHU OTBETY;
3amucH, COMMPOBOKIAIONTUE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka ""4" ctaBuUTCSA, €CJIM CTYACHT:

1. Iloka3pIiBaeT 3HAHUS BCEro M3YYEHHOTO IporpaMMHOro marepuana. Jlaét



MOJIHBIN Y MPAaBUJIbHBIN OTBET Ha OCHOBE U3YyUYEHHBIX TEOPHil; HE3HAUUTEIbHbIE OITMOKU
Y HEJIOYETHI MPU BOCHPOU3BEICHUH U3YYEHHOTO MaTepualia, ONpeAeIeHUs MOHATHI 1all
HETIOJIHbIE, HEOOJBIINE HETOYHOCTU MPU HMCIOJIb30BAHUU HAYYHBIX TEPMUHOB WIH B
BBIBOJIaX ¥ 000OIICHUSX U3 HAOIOICHHI 1 OTIBITOB; MaTepraj U3JiaracT B OMPEICICHHON
JIOTUYECKON MOCIIEIOBATENBHOCTH, MIPU 3TOM JOMYCKAEeT OJHY HErpyOyro OmMOKY WU
He 0oJiee ABYX HEOYETOB U MOYKET UX MCIPABUTH CAMOCTOSITEIIBHO MPU TPEOOBAHUY UITH
Mpy HEOOJBIITION TOMOIY TPENOoIaBaTelis; B OCHOBHOM YCBOWJI Y4eOHBI MaTepua,
NOATBEPKAAET OTBET KOHKPETHBIMU IPUMEpPaMH; MPABUIBHO OTBEYAET HA
JOTIOJIHUTENIbHBIE BOMPOCHI TPENOAABATEIIS.

2. YMeeT CcaMOCTOSITEIbHO BBIJCIATh TJIABHBIE TIOJIOKEHUST B M3YyUYEHHOM
MaTepuayie; Ha OCHOBaHMM (AaKTOB W TPUMEPOB 0000IIaTh, JeiaThb BBIBOJIBI,
YCTAaHABJIMBAaTh BHYTPUIPEAMETHbIE CBsI3U. lIpUMEHATH TMONY4YEHHBIC 3HAHHUS Ha
MPaKTUKE B BUJOU3MEHEHHOW CHUTyalluM, COOJIIOJATh OCHOBHBIE MpaBWIA KYJIbTYPHI
YCTHOM PEYH U COMPOBOKAAIOIIECH MMCbMEHHOM, UCTIOJb30BaTh HAYYHbIE TEPMUHBI;

3.B 0CHOBHOM IIpaBWJIBHO JIaHbI ONPEICIICHUS] TOHATUM U UCTI0JIb30BAHBI HAYUHBIE
TEPMUHBI;

4. OTBeT CaMOCTOSATCILHBIM;

5. Haninune HeTOUHOCTEN B U3JI0KEHUU MaTepuana;

6. OnpeeneHnsl TOHATHN HETOJHBIC, JOMYIICHB HE3HAUYUTEIbLHBIC HAPYIICHUS
MOCJIEAOBATEILHOCTH HW3JIOKEHHS, HEOOJIbIIME HETOYHOCTH TIPU HCIOJIb30BaHUU
HAyYHBIX TEPMUHOB WJIH B BBIBOJIaX U 00OOIIECHUSX;

7. CBsI3HOE U TIOCIIEZIOBATENIBHOE U3JI0KEHHE; TIPU TMTOMOIIY HABOSIINX BOIIPOCOB
YUHTEIS] BOCIIOJIHSIOTCS CACTaHHBIE MPOITYCKHU;

8. Hanmnure KOHKPETHBIX NPEICTaBICHUN U PEaTbHbIX MOHITHI

9. IloHnMaHue OCHOBHBIX B3aUMOCBSI3EH B MPUPOJIE 00IIEeCTBE

Ouenka "3" cTtaBUTCSA, €CJIM CTY/ACHT:

1. VcBoms OCHOBHOE COJIEp’)KaHHME Y4eOHOTO Marepuaia, WMeeT NpoOesbl B
YCBOGHHMM MaTepuaja, He MPEMNsSTCTBYIONIUE AalbHEHIIEMY YCBOSHUIO MPOTPaMMHOIO
Marepuania;

2.Matepuan wu3zJaraeT HECHUCTEMAaTU3UPOBAHHO, (parMEHTApHO, HE BCera
MOCJIEI0BATEIBHO;

3. [loka3piBaeT HENOCTAaTOYHYH C(HOPMUPOBAHHOCTh OTACIBHBIX 3HAHUM U
yYMEHUH; BEIBO/IbI U 0000ILEHHS ApTYMEHTUPYET €J1a00, TOMYCKAaeT B HUX OIIMOKH.

4. JlomycTun OMMOKA U HETOYHOCTH B MCTIOJIH30BAHUM HAYYHOW TEPMHUHOJIOTUH,
ONpeIeJICHUS TOHSATUI J1aJl HEJJOCTATOYHO YETKUE;

5. He wucnonb3oBanm B KayecTBE J0Ka3aTeIhCTBA BBIBOABI M OOOOIICHUS U3
HaOMr0AeHUH, (AaKTOB, OMBITOB WJIM JIOTTYCTUJT OMIMOKH MPU UX U3JI0KEHUH;

6. UcnbIThIBaeT 3aTpyIHEHUS B MPUMEHEHUH 3HAHUN, HEOOXOIUMBIX JIJISl PEIICHUS
3a/1ay pa3IMYHbIX TUIIOB, IPU OOBSICHEHUN KOHKPETHBIX SBJICHUN Ha OCHOBE TECOPUH U
3aKOHOB, WJIA B MOJTBEPKIECHUU KOHKPETHBIX MPUMEPOB MPAKTHUYECKOTO MPUMEHEHHUS
TEOpUH;

7. OTBeuyaeT HEMoOJHO Ha BOMPOCH (YIycKasi U OCHOBHOE), UJIM BOCHPOU3BOJIUT
coliepKaHUe TeKCcTa y4eOHHMKA, HO HEJIOCTATOYHO MOHUMAET OTHAEJbHBIE MOJIOKEHHUS,
MMEIOIIME BAXKHOE 3HAUEHUE B 3TOM TEKCTE;

8. OOHapy>KMBaeT HEJOCTATOYHOE IMOHMMAHUE OTHAEIbHBIX TMOJIOKEHUN MpU
BOCIIPOM3BEJCHUN TeKCcTa ydeOHMKa (3amuceil, MEepBOMCTOYHHMKOB) WM OTBEYAET
HETIOJTHO Ha BOTIPOCKHI YUUTEISI, TOTyCKasi OJTHY-ABE TPyObIe OMMUOKH.



9. Cnaboe 3HaHue reorpaMyecKoidl HOMEHKJIATYPbI, OTCYTCTBUE MPAKTUYECKUX
HABBIKOB paboThl B oOjacTu reorpadguu (HEyMEHHE TMOJIB30BATHCS KOMIIACOM,
MacmrTaboM U T.1.);

10. Cxyansr npeactasnenus 00 OBX, npeobnagaiot GopmanncTudeckue 3HaHUS;

11.TombkO TIpW MMOMOIIM HABOJSIINX BOIPOCOB CTYACHT OTBEYACT HA BOIPOCHI

Ouenka "2" cTaBUTCS, €CIU CTYJICHT:

1. He ycBous 1 HE pacKpbll OCHOBHOE COJIEpKaHUE MaTepHalia;

2. He nemaer BBIBOIOB 1 0000IICHUIA.

3.He 3HaeT 1 HEe MOHMMAET 3HAYUTENBHYIO WM OCHOBHYIO YacTh MPOTPaMMHOTO
MaTepHalia B Mpeziesiax MOCTaBICHHbBIX BOIPOCOB;

4. Umeet cnabo chopMHUPOBAHHBIE M HETIONHbBIC 3HAHUS U HE YMEET MIPUMEHSTh UX
K PEIICHUIO0 KOHKPETHBIX BOIIPOCOB U 3a/1a4 10 00pasiy;

5. [Ipu oTBeTe (Ha 0JIMH BOMPOC) AOMyCKaET 0oJiee IBYX IpyObIX OIIUOOK, KOTOPbIE
HE MOJKET HUCIIPABUTD JJAXKE MPU MOMOIIU YUUTEIIS.

6.1meroTcst rpyOble OIKUOKY B MCMOJIB30BAHUH KApTOCXEM, TAOIHII..

7.He MOXeT OTBETHTh HH Ha OJWH M3 TTOCTABJICHHBIX BOTIPOCOB;

8.I10JIHOCTBIO HE YCBOMII MaTepHUall.

Ol_[eHKa NMUCbMEHHBIX MTPOBEPOYHBIX paﬁoT.

Ouenka «5» craButca 3a pabOTy, BBIMIOJHEHHYIO TMOJHOCTHIO 0e3 ommOOoK u
HE/0YETOB.

Ouenka «4» ctaButTcs 3a paboTy, BRIMOJHEHHYIO MTOJIHOCTHIO, HO MPU HAJTUYHUH B
Hel He 6os1ee 01HOM HerpyOoil OITMOKY M OJTHOTO HejoueTa, He 00siee TpeX HeI0UETOB.

Ouenka «3» CTaBUTCS, €CJIM CTYACHT MPABWIBHO BBITIOJHUI HE MeHee 2/3 Bcel
paboThI WK JOMYCTUI He 60Jee 0HOM rpy0oit ommOKN U IByX HEIOYETOB, HE OoJiee
OJIHOM TpyOOM U O HOM HerpyOol ommoOKu, HEe 0oJiee TpeX HEerpyObIX OIMIMOOK, OJHOM
HErpy0o0if OIMOKHU M TPEX HEIOYECTOB, MPH HATMYNU YETHIPEX-TISITH HETOUYCTOB.

OuneHka «2» CTaBUTCS, €CIM YHUCIIO OMIMOOK ¥ HETOYETOB MPEBBICUIIO HOPMY JIJIst
OLICHKH 3 WJIM MIPaBUJILHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThI.

OueHkKa NUCbMEHHBIX TECTOBBIX 3aJaHUM

Tectsbl, cocTosiue 3 5-10 BOMpocoB MOKHO UCIIOIb30BaTh HA KaXKIOM 3aHSITUU
MoCJie M3Yy4YeHUs y4yeOHOro marepuaina, C Ielbl0 TPOBEPKH 3HAHUW MaTepuana
MPEABIAYIIET0 YPOKA UM B KOHIE TEKYIIETO 3aHSATUS I 3aKPEIICHUS OJTYyYEHHBIX
3HAHUM.

Tectbl u3 10-20 BOPOCOB UCHONIB3YIOTCS [IJIs1 IEPUOANYECKOTO KOHTPOJIS MOCIIe
M3YYEHUS TEMbI HJIM HECKOJIBKHUX OOIIUX TEM.

IIpu onleHUBAHUM UCTIOJIb3YeETCS CJIeYIOIAs MIKAJIA:

3a KaXIbIi TpaBUWIbHBIN OTBET — 1 Oa;

3a OTCYTCTBHUE OTBETA WJIM HEMPaBUIBHBIN OTBET — 0 OasIIoB.
Jliist TecTOB U3 5 (MATH) BONPOCOB:

OIIEHKa «5» - HEeT omuOoK;

OIleHKa «4» - 0JTHa OIINOKa;



OLIEHKA «3» - 1B€ OLLIUOKHU;

OLIEHKA «2» - TPH OIIHUOKH.

st tectoB u3 10-20 Bonipocos:

otieHka «5» - oT 90% u O6oJee NpaBUIbHBIX OTBETOB;
otieHka «4» - ot 80% 10 89% npaBUIbHBIX OTBETOB;
oleHka «3» - oT 75% 10 79% npaBUIbHBIX OTBETOB;
OLICHKA «2» - MeHee 75% NpaBUIIbHBIX OTBETOB.

Ouenka npakTH4ecKux pador.

OuneHka «5» CTaBUTCS, €CITU 00yUYaAIONTUICS BBIMOIHSICT MPAKTUIECKYIO paboTy B
MIOJTHOM 00BeMe C COOJIOACHHEM HEOOXOAMMOHN IMOCIe0BaTeIbHOCTH JCHCTBHM,
CaMOCTOSTENIbHO U TPaBUJILHO BhIOMpAET HEOOXOAMMOE O0OpYIOBAHHE; BCE MPUEMBI
IPOBOJUT B YCIOBUAX W PEKHUMaX, OOECIEUMBAIOIIMX TMOJYYCHUE TMPABHIBHBIX
pEe3yJbTAaTOB U BHIBOJOB; COOJIIOAAET TPeOOBAHUS MTPABUII TEXHUKHU OE30MIaCHOCTH.

Onenka «4» CTaBUTCS, €CIM BBIOJTHEHBI TPeOOBAaHUS K OIEHKE 5, HO OBLIO
JOMYILIEHO JIBa- TPU HEJ0UeTa, He OoJiee 0THOM HETpyOOil OITMOKHU U OJTHOTO HEJI0YETa.

Ounenka «3» craBuTCs, eciau pabOTa BBIMOJHEHA HE TMOJIHOCTHIO, HO 00BeM
BBITIOJTHCHHON 9aCTH TaKOB, YTO MO3BOJISIET MOJYIHTh MPABWIIBHBINA PE3YJIBTAT U BHIBOJ;
€CJTHM B XO/IC BBITTOJIHEHUS TIprieMa ObLTH TOTYIIEHBI ONTHOKH.

Ounenka «2» craBUTCS, eciau paboTa BBINMOJHEHA HE TOJHOCTHIO U O0OBEM
BBITIOJIHEHHOM 4acTu paboT HE TO3BOJISIET CJIeaTh MPABWIBHBIX BHIBOJIOB; €CJIH MPUEMBbI
BBITIOJTHSLITUCK.

Ouenka coo01eHns (T0KIa/1a)

1. CooTBeTcTBHE COACPKAHUS PAOOTHI TEME.

2. CaMOCTOSITETLHOCTD BBITIOJIHEHUS pa0O0ThI, TNTyOHMHA TPOPabOTKU MaTepuara,
HCIIOJIb30BaHNE PEKOMEHAOBAHHOM U CITPABOYHOM JINTEPATYPHI

3. UccnenoBaTenbCKuid XapakTep.

4. JIOorM4HOCTH Y MOCIIEN0BATENBHOCTD U3JI0KECHUS.

5. OG0CHOBaHHOCTD U JOKA3aTE€IbHOCTH BHIBOJIOB.

6. ' paMOTHOCTB U3JI0’KEHUS U KaueCTBO O(OpMIIEHUS PaOOTHI.

7. Vcrionp30BaHWE HArJISTHOTO MaTepuania.

OuneHka «OTJMYHO» - y4yeOHBbII Marepuand OCBOEH CTYACHTOM B IIOJHOM
o0beMe, JIETKO OPUEHTUPYETCS B MaTepualie, OJHO U apryMEHTUPOBAHO OTBEYAET Ha
JTOTIOJIHUTENIBbHBIE BOITPOCHI, U3JIaracT MaTeEpPHUal JOTUYECKH MOCIEN0BATEIBHO, 1ETAET
CaMOCTOSITENIbHBIE BBIBOJIbI, YMO3AKIOUEHHUS, JEMOHCTPUPYET KPYTro30p, UCIIOIb3YET
MaTepHuall U3 JOMOJIHUTENIbHBIX UCTOYHUKOB, MHTEPHET pecypchl. CoOOIIeHE HOCUT
UCCIIEIOBATEIbCKUM  Xapakrep.  Pedp  Xapakrepusyercss  dMOLMOHAJIBHOU
BBIPA3UTEIIBHOCTBIO, YETKOW JUKIHMEH, CTWIMCTHYECKOW U  opdosnuueckoit
IrpaMOTHOCTHIO. Mcrionb3yeT HarisAHbIA MaTepua (Ipe3eHTalus).

OneHka «XOpomio» - MO CBOMM XapaKTEPUCTHKaM COOOILEHHE CTyJeHTa
COOTBETCTBYET XaPAKTEPUCTUKAM OTIMYHOIO OTBETA, HO CTYAEHT MOKET UCIIBITHIBATh
HEKOTOpbIE 3aTPyIHEHUS B OTBETAaX Ha JOIOJIHUTEIbHBIE BOIPOCHI, JIOMYCKaTh



HEKOTOPBIE TOTPEIIHOCTH B peur. OTCYTCTBYET HMCCIIEIOBATEIbCKUA KOMIIOHCHT B
COOOILIEHNH.

OuneHka «y/JA0BJIETBOPUTEIbHO)» - CTYJCHT UCIIBITHIBAJ TPYIHOCTH B MTOAOOpE
MaTepuaia, ero CcrTpykrypupoBanuu. [lonb3oBajncsi, B OCHOBHOM, Yy4eOHOM
JUTEPATYPOii, HE UCIIOJIb30BAJI IOMOJIHUTEIbHbIE NCTOUHUKHU HH(popMmanuu. He mosxer
OTBETHUTH Ha JIONOJIHUTEIbHBIE BOIPOCHI IO TeME coo0IIeHus. MaTepual usnaraer He
[OCJIEIOBATEIbHO, HE YCTaHABIMBAET JIOTUYECKUE CBS3U, 3aTPyAHSETCS B
(bopMynrpoBKE BBIBOIOB. JIOMyCKAaET CTUIUCTUYECKUE U OP(HOITUUYECKUE OIIUOKH.

OueHka «Hey/I0BJIETBOPUTEIBHO» - COOOIICHHE CTYJACHTOM HE MOATOTOBICHO
7100 MOATOTOBICHO MO OAHOMY MCTOYHHUKY HMH(OpManuu, 1160 HE COOTBETCTBYET
TeMe.

KPUTEPUHU OHEHUBAHUSA PE®EPATA

Kpurepun 5 6asoB 4 6an1a 3 dan1a 2 6ana

[IpaBunbHOCTB
cocraBjicHus pedepara
. €CThb OTAEIbHBIE

(THTYJBHBIN TUCT, IIaH ~ pedepaT cocTaBiIcH HETOUHOCTI B pedepar cocrapiieH ¢ pedepar

pedepara, BBEJCHHE, MIPABUIIBHO 110 CePbE3HBIMU COCTaBJIEH
COCTABJICHUU

OCHOBHAs 4acTh, cxeMe
pedepata

3aKJIFOYEHNE U BBIBOJIBI,

CIINCOK HMCHOJIL30BAHHOU

JTUTEPATyPHI
€CTh OT/IETIbHBIE
aKTYaJIbHOCTh U aKTYaJIbHOCTh U
OTpakeHa HETOYHOCTHU B B
Hanunuue aktyanpHOCTH U PE3IOME U3IIOKEHBI C  PE3IOME
aKTyaJlbHOCTb, OTpaK€HUU
pe3tome CEPHhE3HBIMU OTpPa’KEHBI
MMEETCS pe3loMe  aKTYaJIbHOCTH U B
YITYIICHUSIMH HEIPaBUIbHO
pe3rome
[IpoGnema
[IpoGnema JIOTUYECKUM [Ipu packpsiTun
JlokazarenbHas [Ipo6nema B
MTOJIHOCTBIO M3JI0KEHUEM poOIeMbI .
PacKpbIBa€MOCTh OCHOBHOM 4acTH
., JIOTHYECKHUM packpbITa HO JOTYIIEHBI
MpoOJIeMbI B OCHOBHOM MOJIHOCTBIO HE
U3JI0KEHUEM TpeOyeT HE3HAYHUTEIIbHBIC
yacTu pedepara packpbiTa
packpsbITa HEOOJBIIOTO IMOKU
JTOTIOJTHEHUS
Hanuuwue B cniucke .
TOJTHBIN CIIUCOK .
JTUTEepaTyphl OCHOBHBIX HETIOTHBIA CITUCOK CITUCOK BKJTFOYAET
HWCTOYHHUKOB,
HMCTOYHUKOB, HWCTOYHHUKOB, yCTapeBIlINe
OTpaXKaOIIUX
OCBEIAIOLINX OTPaXKaIOIINUX WCTOYHUKHU, HE
COBPEMEHHOE HET CITHCKa
COBPEMEHHOE COCTOSIHUE COBPEMEHHOE OTpakarolue
COCTOSIHUE BOIIpOCa
Bompoca (MoHorpaduu, (nTeparypa COCTOSTHUE COBPEMEHHOTO
nepuonyecKas patyp BOIIpOCa COCTOSIHMSI BOTIpOCa

MOCTIETHUX JIET)
JIuTepaTypa)

YIYIEHUSIMHU HEIPaBUJIBHO



3HaHUe
BCECTOPOHHHE U MaTepraa TeMHI,
riTyOOKHE 3HaHUS ~ HO MEJKHE
Mmarepuana HETOYHOCTH B
OTBETax

OTBETHI MOJTYYEHbl HA HE OTBETHJI HA
1 u3 3 BompocoB BOIIPOCHI

OTBeTH Ha KOHTPOJIbHBIC
BOIIPOCHI

KpuTtepun oniennBaHus 3HAHNH 00y4alOIMXCS NP MPOBEJEHNH IKCIIPeEcc onmpoca

CymHOCTb (PPOHTATBHOIO OIIPOCA COCTOUT B TOM, UTO MIPENOJaBATENb PACWICHSET
M3YyYEHHBIM MaTepuai Ha CPABHUTEIBLHO MEJIKHE BOMPOCHI, C TEM, UTOOBI, TAKUM MIyTEM
IPOBEPUTH 3HAHUS OOJIBIIETO KOJUYECTBA CTYIEHTOB.

OtMmeTKa «5»: OTBET NOJIHBIA U IIPABUJIBHBIA Ha OCHOBAaHWH W3YyYE€HHBIX TEOPHUH;
MAaTEepHUAII U3JI0KEH B OIIPEACIICHHON JIOTUYECKOH MMOCIEN0BATEIbHOCTH, TUTEPATYPHBIM
A3BIKOM; OTBET CAMOCTOSITEIIbHBIM.

OtMmeTka «4»: OTBET NOJIHBIA U NTPABUJIBHBIA Ha OCHOBAaHWH W3YyYEHHBIX TEOPHUU;
MAaTEpUANl W3JI0KEH B OIPEHEIECHHOM JIOTUYECKOW IMOCIEAOBATEIBbHOCTH, IPU 3TOM
JOMYUIEHbl JIBE-TPU HECYIIECTBEHHbIE OUIMOKHM, HCIIPABICHHBIE IO TPEOOBAHUIO
YUUTEIIS.

OTmeTka «3»: OTBET MOJHBIMA, HO MPU 3TOM JOIYIIEHA CYIIECTBEHHAsl OMIMOKA,
WJIM HETOJIHBIN,

HECBI3HBIM.
OTMeTKa «2»: TpH OTBETE OOHAPYKCHO HEMOHMMAaHHE YYaIlluMCS OCHOBHOI'O

COACPKaHUA yqe6Horo MaTcpualia WK JOIIYIICHBI CYIICCTBCHHEIC OHII/I6KI/I, KOTOPLBIC
y‘-IElHIHfICH HC CMOI' UCITPABUTD IIPHU HABOAIIHNX BOIIPOCAX YUHUTCILA.



OueHoYHbIe MaTepHUAJIbI AJI51 POBEIeHUS TEKYIEro KOHTPOJIA

BxoaHo# KOHTPOJIb

OcHOBHasi 1eJIb CO3/JaHUSI KOHTPOJIbBHO—OLIEHOYHBIX CPEJCTB IO BXOJHOMY
KOHTPOJIKO 3aKIIFOYAETCsl B OMNPEACICHUHM KayeCTBAa OCTATOYHBIX YMEHUM W 3HAHUU
CTYJIEHTOB, OIIPE/ICIICHNH CTETIEHU UX YCBOCHHSI paHEe U3YUEHHOT0 yueOHOT0 MaTepuaia
Y CTEIIEHU TOTOBHOCTHU K 0cBOeHUIO conepxkanus OI'OC CIIO.

[ensiMu OCYIIECTBIEHUSI BXOJTHOT'O KOHTPOJIS SABJISIFOTCS:

CO3JaHhe  YCINOBUH,  OOECIEUMBAIONIMX  KA4eCTBO  MPEIOCTABISEMBIX
o0pa3oBaTeNbHbIX YCIIYT;

OIIpE/IEJICHUE CTENEHU TOTOBHOCTU OOYYaIOLIUMXCS K OCBOEHHUIO COJEp)KaHUs
®I'OC, Beimmonuenus Tpedoanuit ®I'OC no nporpammam CIIO;

OTIpeJIeICHHE YPOBHS YMEHHUM M 3HAHUN OOy4YarolIMXcs, CTENIEHU YCBOCHUS UMU
paHee U3y4eHHOro y4eOHOro Marepuarna;

BBISIBJICHUE HEJOCTAaTKOB 0a30BOM MOJATOTOBKM OOYYAIOIIUXCA M0 Y4YEOHBIM
JTUCHUTUIMHAM U MEXKIUCHUIUIMHAPHBIX KYPCOB;

KOPPEKLUsl YPOBHA MOATOTOBJICHHOCTH OOYYAIOIIMXCS Il OCBOCHHSI Y4EOHOIO
Marepualia o OCHOBHOM MpodeCcCUOHANILHONM 00pa30BaTEIbHOM MPOrpamMme;

NOCTPOEHUE MHAMBUAYATIbHON 00pa30BaTEeIbHOM TPAEKTOPUU OOyYaAIOMIMXCA Ha
OCHOBE BBISIBJICHHBIX MPOOJIEM;

KOPPEKIUS coiepKaHus paboyux mporpamMM U Mog00p TEXHOJIOTUH 00yUYeHHs.

OueHrBaHUE BXOJHOTO TECTUPOBAHUS OCYIIECTBISECTCS 110 HOMUHAJIBHOM IIIKaJe
— 3a TPaBWIbHBIA OTBET K KAXKIOMY 3aJaHUIO0 BBICTABIACTCS OJMH Oaul, 3a He
MpaBUJIBHBIN — HOJb. OOIIas OIEHKA KaKJIOTO TECTa OCYIIECTBISICTCS B OTHOIICHUU
KOJIMYECTBA MPABMWIIHHBIX OTBETOB K OOIIEMY YHCIIy BOIIPOCOB B TeCTE (BBIpakaeTcs B
MPOIEHTAX ).

TecT cuntaercs nNpoiIeHHBIM (OIIEHKA «3a4TEHO») MpH 00111el oneHke 75%.
KonuuecTBO MOMBITOK MPOXOXKIAEHUS TeCTa — OAHA. BpeMs MpoXOoKJIeHHUs TecTa —
20 MUHYT.

Kpurtepnu oneHuBaHus TecTa

% OTBeTOB K-Bo oTBeTOB OIleHKA

Memnee 75 1-5 «HEYJOBJICTBOPUTEIHHOY
75-79 6-8 «YJIOBJIIETBOPUTEIHHOY
80 - 89 9-10 «XOPOIIOY
90 -100 12 COTIUIHOY




3aganue 1Sl NpoOBeleHUSI BXOAHOI0 KOHTPOJIS 10 Y4eOHOMY MpeAMeTy

Bonpocsl

OT1BeThI

1. Ha3zoBuTe y4éHOro, nepBbIM NpeInpruHABILIEro
NONBITKY KJIACCU(PUKALUM KUBBIX CYyLIECTB U
NpeIOKNBIIEro YAOOHBIM 1 NPOCTOI NMPUHIIUAI
ABOMHBIX HA3BAHMU JIA KAKA0I0 BUIA.

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

4) Y. JapBun

1) b. Jlamapk

2. Hayka, uzyyaromasi ¢popMy U cTpoeHHe OTAeIbHBIX
OPraHoB, UX CHCTEM M BCero OPraHu3Ma 4ejoBeKka B
nesom?

1) Ouonorus;
2) dusmonorus;
3) aHaToMus;

4) Guoxumus.

3) anaTomus;

3. Kak Ha3bIBalOT 0eJIKH, YCKOPSIOIINE 0MOXMMHYECKHE
NpPouecChl B KJIeTKe?

1) ropMOHBI;
2) pepMeHTHI;
3) TpaHCHOPTHBIE;

4) anTuTena.

2) epMeHTHI;




4. TlepBuuHasi CTPyKTypa 0esika
1) enb aMUHOKHUCIIOT;
3) rno0yia;

2) ciupasb;

4) HECKOJIbKO 100y, COOpaHHBIX B €AMHBIA KOMILIEKC.

1) nenb aMUHOKHUCIIOT;

5. Kucaopon Bbiiesnsiercst B mpouecce (poTocuHTE3a
1) B cBeTOBYIO (hazy

2) 4 Ha CBETY U B TEMHOTE.

3) B TeMHOBY10 (ha3y

4) HE BBIACISICTCS

1) B cBeTOBYyIO (hazy

6. HazoBuTe HeKOTOpPbIE OTIIUMYUTEIbHbIE MPU3HAKHU
NMPOKAPHUOT.

1) oTCyTCTBHE CHCTEMbI BHYTPHKJIETOUHBIX MEMOpPaH

2)  HaJIM4YKMe HYKJIeOHJa

1) OTCyTCTBHE CUCTEMBI
BHYTPUKIICTOYHBIX
MeMOpaH

2)  Hamu4HMe HyKJIeouIa

6)  HamMuyKMe KOJbIIECBOM

monekynsl JJHK
3)  JeneHHWE MyTEM MHUTO3a
4)  HanMYUEe MUTOXOHIPUI
5)  amcOOUIHBIN THIT IBUKCHHS
6) Hanmmuwe KosbleBoi Mosekysl JIHK
7. B KakOM opraHou/ie KJIeTKH XPaHUTCS 1) simpo

HacJiecTBeHHasi nHopManus

1) aapo

2) puboCOMBI;

3) MUTOXOHAPUH;
4) TU30COMBI.

8. Monomep Oeska

1) aMUHOKHCIIOTA;
2) MOHOCaXapubl;

1) amuHOKHMCIIOTA;




3) HyKJIEOTHU;
4) rIULEepUH U KUPHBIE KUCIOTHI.

9. ®ynkuun JJHK

1) XpaHUT reHeTHYECKYI0 HHPOPMAITHIO;

2) cobupaet OENKOBbIE MOJIEKYIIbL;

3) IOCTaBIIsET AMUHOKUCIIOTHI K pPUOOCOME;

4) yuactByeT B OMOCUHTE3€ OenKa.

1) XpaHUT reHEeTUYECKYIO
UH(pOpMaIHIO;

10. Muto3 310

1) monoBo#t mporiiecc;

2) IpsiMO€ JIeJICHHUE KIIETKH;
3) HenpsMoe JIeJICHUE KIIETKH;

4) oOpa3zoBaHHUE MOJOBBIX KJIETOK

2) npsiMoe JIeJIeHne
KJIETKH;

11. Kakasi HayKka u3y4yaeT XUuMH4eCKHil COCTAB,
CTPOEHHUE U MPOLECChI JKU3HeAeATeJIbHOCTH KJIeTKH?
1) T'ucronorus

2) OMOpuosiorus
3) Dkouiorus

4) Iuroaorus

4) Huromorus

12. Bozoyaureas CIIN/Ia — 310

1)Bupyc
2) Bakrepus
3) OnHOKIETOYHBIHN TPUO

4) Ipocreiimiee

1)Bupyc




YCHBIN OITPOC HA JIEKIIUAX IO TEKYIIENA TEME

Bonpocsl

CcbLIKa HA HCTOYHHK C CoacpRKaHuEM
IMPABHJIBHOI'0 OTBETA, IPABUJBbHbLIC 0TBETHI.

Paszaea 1. KileTka — CTPYKTYPHO-PYHKUMOHAJIBHASA eAUHHULIA )KMBOIO

Tema 1.1.buosiorus kak Hayka. Oomas
XapaKTePUCTHKA KU3HU

1.Yto coboii mpencTaBiisieT OMOJIOTHs KaK HayKa?
2.Kakue o0yactu 3HaHUH BKITIOYAeT OMOTIOTHS?
3.Korna 6s110 3apokaeHne HayKu?

4 IlpuBenuTte npuUMEpbl 3HAYUMBIX OTKphITUH 20
BEKa.

5.JlaiiTe XapaKTEpUCTUKY MOJIEKYJISIPHOTO YPOBHSI.
6. JlaiiTe XapaKTepUCTUKY KJIETOYHOTO YPOBHSI.

7. JlaliTe XapakTepUCTUKY OPTaHU3MEHHOTO YPOBHS
8. JlaiiTe XapakTepUCTUKY MOIMYJIALHOHHO-BUIOBOTO
YPOBHSL.

9. JlaliTe XapakTepUCTUKy OMOT€OIICHOTUYECKOMY
YPOBHIO.

10. [Taiite xapakTepucTuKky OnocepHoro ypoBHsi.
11. Yro Takoe «oKU3HbY»?

12. KakuMu cBoMcTBaMH 001a/1a10T )KUBBIC
OpraHu3Mbl?

13.HazoBwuTe rpynmbl XHMHYECKUX 3JIEMEHTOB B
JKUBBIX OpTaHU3Max.

1. buonorust — (OT rped. OMOC — KU3Hb U JIOTOC —
yUYCHHE), HayKa O )KUBBIX CYILIECTBAX, UX CTPOCHHH,
GyHKIUAX U cBOMcTBaX. BMecTe ¢ ¢pmsznyeckumu u
XUMAYECKMMH HAayKaMH OHAa  OTHOCUTCS K
€CTeCTBEHHO-HAYYHBIM JUCHUIUIMHAM. TepMuH
«bunonorus» npemnoxen B 1802 r. ¢panmysckum
€CTEeCTBOUCIIBITATEIIEM Xanom-barucrom
JlamapkoM M HeMenkuM OoraHukoM I 'ordpumom-
Peitaronasaom TpeBupanycom (1776-1837)
HE3aBUCHMO JIPYT OT Jpyra.

2. B 3aBucuMoOCTH OT TmpeaMeTa H3Yy4eHUs
OMOJIOTHIO JETSAT Ha OTHEeNbHbIE Haykd. Tak,
JKOJIOTUSI  W3y4yaeT  B3aUMOJICUCTBUS  MEXIY

OpraHu3MamH, cpenoit 170:¢ oOuTaHus,
MUKpPOOUOJIOTHSA JaeT 3HaHUS O OaKTepusx;
0OTaHMKa — JKU3HENEATEIbHOCTh H CTPOCHHUE

pacTEeHUI; 300J10TUs] — JKUBOTHBIX, MUKOJIOTHS —
0 rpubax; TIeHeTMKa H3y4aeT 3aKOHOMEPHOCTHU
MU3MEHYMBOCTH, HACJIEJCTBEHHOCTH; XMUMWYECKUN
COCTAaB OpPraHU3MOB M ITyTH B3aUMOIIPEBPALLIECHUS
BELIECTB  SBIAIOTCA  IPEAMETOM  HM3Yy4EHHs
OMOXMMHM;  LUTOJOTUS  MCCIEAYyeT  KIIETKY;

THCTOJIOTUSI — TKaHH, aHATOMHSI — BHYTpPEHHEE
CTPOEHHE OPraHU3MOB; MOP(OIOTHsS — BHEIIHEE
cTpoeHue;  Qusuomoruss —  OCOOEHHOCTH

KU3HEICSITEIIBHOCTH; IBOJIOIMOHHOE YYCHHE —
3aKOHOMEPHOCTH BO3HUKHOBEHHUSI )KM3HU Ha 3eMJie
U €€ Pa3BUTHSI.

3. Ha orame craHOBneHUss OWONOTHS eIle HE
CYIIIECTBOBAJIa OTJEIHHO OT IPYTUX €CTECTBEHHBIX
HAyK W OTpaHUYMBANach JHIIb HAOIIOACHHUEM,
M3y4eHUEM, OIHMCAaHUEM |  KiIacCH(pUKaIHen
MpeACTaBUTENEH >KMUBOTHOTO M PACTUTEIBHOTO
MHUpa, T. €. OblIa omucareiabHOW Haykoil. OgHako
3TO HE MTOMEIIIATIO AHTHUYHBIM
ectecTBoucbITaTessiM [ unmokpary (ok. 460-377
IT. 10 H. 3.), Apuctortemnto (384-322 rr. 10 H. 3.) U
Teodpacty (Hacrosimee ums Tupram, 372-287 rr.
JI0 H. 3.) BHECTU 3HAUUTEIHHBIN BKJIAJ B PA3BUTHE
MpPEACTaBICHUI O CTPOCHHUM Tella YeJOoBeKa U
JKMBOTHBIX, a4 TaKke O  OHOJOTMYECKOM
pa3HoOOpa3uM KUBOTHBIX U PACTCHHIA, 3aJI0KHB
TEM CaMbIM OCHOBBI aHAaTOMUU M (DU3HOJIOTHH
YeN0BEKa, 300JI0THU ¥ OOTaHUKH

4. OTKpeITHE 3aKOHOMEPHOCTEH  mepenaqyu
HACJIEJICTBEHHOM MH(OPMAIIMH YEIICKIM MOHAXOM
T. Meunnenem MOCTY>KHJIO TOJTYKOM K
JanpHememMy OypHOMY pa3BHTHIO OHOJIOTHH B
XX—-XXI Bekax u MpUBEJIO HE TOJBKO K OTKPBITHIO




YHUBEPCAIBHOTO HOCUTEJIS HACJIEACTBEHHOCTH —
JHK, HO M TEHETHYECKOIO0 KOJa, a TakKKe
(dhyHIaMEHTATBHBIX MEXaHU3MOB KOHTPOJIA,
CUMTBHIBAHUSI W HW3MEHYMBOCTH HACJEJCTBEHHOMN
uHdopmaIuu.

5. B ocHOBe mpoleccoB KU3HEACITEIBHOCTH
JeXaT TPOLECChl MpEBpaIllCHHs BEIIECTB, B
pe3yjabTaTe KOTOPBIX  OOpa3yloTCs  CIOKHBIE

MOJICKYJIBl — TOJIMCAXaPUAbl, JTUMHUIBI, OCITKH |
HYKJIEHHOBBIE KUCIOTHL. DTH MOJIEKYJIbl 00pa3yroT
CJIOKHBIE crerupuIecKue KOMILJIEKCHI,

BBIMOJHSAIONIME Bce (YHKUMU, CBONCTBEHHBIC
x*uBoMy. OHH  GOPMHUPYIOT  MOJEKYJISIPHBIHA
yYpOBEHb Opranuzanuu xuBoro. OngHako 000t
TaKOH KOMILUIEKC CaM 110 ce0e He SBISETCS JKUBBIM.
6. Bce mposiBneHus XMBOrO Mbl HaONIOAaeM Ha
CIEAYIOUIEM, KIIETOYHOM ypoBHE. KiieTka siBisercs
AJIEMEHTAPHOU CTPYKTYPHOU M (DYHKIHMOHAIBHOM
eauHuIen xuBoro. OHa CIY>)KHUT OCHOBOM pOCTa,
pa3BUTHSL M  PA3MHOXKEHHUS MHOTOKJIETOYHBIX
opranu3moB. OHa TaKXe SABJISICTCS MUHUMAaJIbHOU
e INHUIIEN JKHUBOTO, COCOOHOMI K
CaMOCTOSATEIILHOMY CYIIIECTBOBaHUIO JINOO B BHUJC
OJTHOKJICTOYHBIX ~OpPraHu3MOB, JIMOO B BHJE
KYJbTUBUPYEMBIX KJIETOK MHOTOKJIETOYHBIX.

7. Bce xuBoe Ha 3emile CYIIECTBYeT B BHUIE
000COOJIEHHBIX €IUHHUI] — O0CO00€H, KOTOphIe
(dbopMUpYIOT OpraHU3MEHHBIH ypoBeHb. B ciyuae
OJIHOKJICTOYHBIX OPTraHU3MOB OCOOBIO SIBIISIETCS
KaKJas OTIeNbHas KIeTKa. Y MHOTOKIETOYHBIX
MEXK1Y KJIETOYHBIM U OPraHU3MEHHBIM YPOBHSIMU
dbopmupyrorcs JIOIIOJTHUTEIIbHBIE YPOBHH:
TKAaHEBBIM W OpraHHbld. TKaHEBBIM YpPOBEHBb
(dbopmMupyercss mpu O0OBETUHEHUU KIIETOK OIHOTO
WM HECKOJBKUX THUIIOB, BBITTOJHSIOMUX OOIIYIO
¢byakuio.  OpraHHblii  ypOBEHb MpEICTaBIICH
CIIOKHBIMU  OOpa30BAaHMSIMHU,  BBITOJHSIOIIMMHI
omnpezeneHHble (QYHKIIMU W OTACIECHHBIMU OT
JIPYTUX 4acTel OpraHu3ma.

8. TlonynsiimonHo-BunoBod. HanopranusmeHHbie
CHUCTEMBbI — TIONYJISAIUA U BUIBI — OOBETUHSIOT
0co0eii, IMEIOIINUX CXOJHOE CTPOCHUE U JTAIOIIUX
IUIOJOBUTOE  MOTOMCTBO. [ momynsinuu
XapakTepHa Takke OOIMHOCTh  3aHUMaeMOWM
TEPPUTOPHUH, TOT/Ia KaK OCOOM OJTHOTO BHIa MOTYT
3aHUMaThb pa3Hble TEPPUTOPUHU, MPUHAITIEKA
pasHbeIM momynsmusM. Bunm mpeactamisieT coOoi

CyMMy  TONYJSALHHN. Ha  osrom  ypoBHe
OCYILIECTBISIIOTCA ~ OCHOBHBIE  HBOJIIOLIMOHHBIE
IIPOLIECCHI.

9. buoreonenoTnueckuit (9KOCHCTEMHBIIA)

YpOBEHb  MpPEACTaBIseT  CO0OM  pe3ynbTar
B3aUMOJICHCTBUSl  MOMYJALMIA  pa3HbIX  BHUJOB,
[IPOKUBAIOIUX HA  OOHOW  TEPPUTOPHUM, U
NPUPOAHBIX  YCJIOBUU OTOM  TEPPUTOPHH.




buoreoneHo3sl MpeaCTaBIsSIOT COO0M YCTOMYHBBIC
HUCTOPUYECKH  CIIOKUBIIUECS  TUHAMUYECKHE
coobmiectBa. Ilpu 3TOM OHM HE SBISIOTCA
MOJIHOCTHIO M30JIMPOBAHHBIMHE JIPYT OT JIpyTa.

10. B pe3ynbrare B3auMOICHCTBHS OHOIIEHO30B
(dbopMupyercss BBICIIMIA YPOBEHb OpTaHU3AIHH
KHBOTO Ha 3eMiie — Onocdepusblit. Ha 3ToM ypoBHe
MPOUCXOJISAT KPYrOBOPOTHI BEIIECTB U DHEPTHH.
buochepa Tak ke, Kak U OHOrEOICHO3HI,
npeCTaBsieT coO00 JTUHAMHYECKYIO, MTOCTOSHHO
WU3MCHSIFOIIYIOCS] CUCTEMY.

11. )Ku3Hb — 3TO MaKpOMOJIEKYJISIPHAST OTKPBITAs
CUCTEMA, KOTOPOM CBOWCTBEHHBI HEpapXUyecKas

OpraHu3anms:i, CIIOCOOHOCTD K
CaMOBOCITPOU3BCACHUIO, CaMOCOXPAaHCHUTIO n
CaMoOperyJsnuy, oOMeH BCIICCTB, TOHKO

peryIupyeMblil MOTOK YHEPTUH.

12. CBoiicTBa KUBBIX CTPYKTYp:

1) camooOHoBieHHe. OCHOBY OOMEHa BEIECTB
COCTABJIIIOT ~ IPOLIECCHI aCCUMWJISILIUU u
JICCUMUIISLINH,

2) CcaMOBOCIIPOU3BEJCHHUE, JKUBBIE CTPYKTYPHI
IIOCTOSTHHO BOCIIPOM3BOJAATCA M OOHOBISIOTCS, HE
TepsAs TNpPU OSTOM CXOJCTBA C MPEIblIyLIUMU
TIOKOJICHUSIMH,

3) camoperyssanus;

4)  pa3apaxUMOCTh, OPraHU3Mbl  CIIOCOOHBI
U30MpaTeabHO pearupoBaTh Ha YCJIOBUS BHEIIHEH
Cpelbl U M3BJIEKaTh U3 HEE TOJILKO HEOOXOIMMOe
JUISL CBOETO CYIIECTBOBAHHS;

5) noaznep:kaHue roMeocTasa — OTHOCUTEJIBHOIO
IIOCTOSIHCTBA BHYTPEHHEH Cpe/ibl OpraHu3Ma;

6) CTpYKTypHasi OpraHu3aIusi;

7) aganTtanus — CIIOCOOHOCTb )KMBOTO OpraHu3Ma
MIOCTOSIHHO MPUCIIOCA0INBATHCS K U3MEHSIOLIMCS
YCIIOBUSIM CYLIECTBOBAHMSI B OKPYKAIOLIEH cpee;

8) penpoaykius (BOCIIpOU3BEICHHUE). ;

9) HacIeICTBEHHOCTb MeEpeAaloTcs MpPU3HAKH,
KOTOpPBIE 00ECIIEUYNBAIOT MPUCITOCOOIEHUE K Cpelie
00UTaHHUS;

10) W3MEHYMBOCTh — 3a CYET W3MEHYUBOCTH
KHBasi CUCTeMa IpuoOpeTaeT NMpU3HAKH, paHee e
HECBOWCTBEHHEIE. ;

11) wuHOuBuAyanbHOE  pa3BuUTHE  (mpolecc
OHTOTeHe3a) U (UIOTeHETUYECKOE Pa3BUTHE.

12) nuckpeTHOCTh (IPEPBIBUCTOCTh) U B TO XKe
BpeMS 11eJIOCTHOCTb.

13. MakpoanemenTs (rped. makrds — OoJbIION U
naT. eleméntum — mepBOHaYaIBHOE BEIIECTBO) —
XUMHUYECKHE HJIEMEHTBHI, SBISIOINECS OCHOBHBIMH
KOMIIOHEHTaMHU BCEX HBBIX OpraHuzMoB. K HUM
OTHOCSIT KHCJOpOJZ, BOAOPOA, YIJIEpOAd, asoT,
xene3o, hochop, Kamuid, KaabIuid, cepa, MarHuu,
HAaTpUH U XJIOP.




MuxkposnaemenTsl (Tped. mikrds — Majblid U Jiar.
eleméntum — mepBOHAYANLHOE BEIIECTBO) —
XUMHAYECKHE  JJIEMEHTBI,  COJIEpIKalluecs B
OpraHu3Max B HH3KHX KOHIICHTpaIusX (OOBIYHO
TBICS'YHBIC JIOJHM TPOIEHTAa M HWXKE), HO KpaiHe
HE0OX0TUMBIC TUTSE HOPMaJIbHOM
KHU3HENEATSILHOCTH. OJTO  allOMUHHIA, Me/b,
Mapraserl, [HHK, MOJTHOICH, KOOAIbT, HUKEb, HOJ,
cenel, Opom, ¢pTop, 6Op U HEKOTOPHIE APYTHE.
VYibrpamMukpodneMeHTsl (1at. ultra — cBepx, 3a
npenenramu; rped. mikros — Manbldi  W©
naT.eleméntum — mepBOHAYAILHOE BEIIECTBO) —
XUMHYECKHE  DJIEMEHTBI,  COJIEpKalluecss B
OpraHu3Max B HHYTOXXHO MAaJIbIX KOHIICHTPAIUSX.
K HuM oOTHOCAT 3070TO, OepwiuHiA, cepedpo u
HEKOTOPBIC APYTUE AIIEMEHTHI.

Tema 1.2.CTpyKTYpHO-PYHKIIHOHAIbHAS
OpPraHu3anms KJIeTOK
1.Co3nanue KIETOYHOH TEOpHUH.

2.OCHOBHBIC TIOJIOKEHUS KIICTOYHOU TEOPHUH.

3.J1aTh XapaKTepUCTUKY IPOKAPHUOTAM.
4.OCHOBHbIE OTJINYUS IYKAPUOTOB.
5.J1aTh XapakTepUCTUKY OAHOKJIETOUHBIX.

1. Bce MHOrOYHCIIEHHBIE HAOMIOACHUS TTO3BOIMIN
T. llIBanny u M. lneiineny B 1838 r. caenate psia
0000mmenuii. OH mokasal, 4To KJIETKU pacTeHUil u
KUBOTHBIX MPUHIUITHAIEHO CXOIHBI MEXIY COOOU
(TOMOJIOTHUYHBI). «3acnyra T. [[IBanHa
3aKJII0Yaiach HE B TOM, YTO OH OTKPBUI KJIETKU KaK
TaKOBbI€, ONHpasch Ha onbITh [1lneiinena, a B Tom,
YTO OH HAyYWJI HCCIIENOBaTeleld IMOHMMATh WX
3HAYCHUE. JanbHeliee pa3BUTHE 9TH
npejcTaBiIeHus noyyuymin B paborax P. Bupxosa
(1858).

Co3naHue KJIETOYHOH TEOpUHU CTajo BaKHEHIINM
coObITHEM B OWOJIOTHH, OAHUM W3 PEHIaroNIuX
JI0Ka3aTelbCTB €AMHCTBA BCEH KMBOW MPUPOJBI.
Knerounast Teopust Oka3ajia 3HaUNTENIbHOE BITUSTHHIE
Ha pa3BUTHE OHOJOrMH, TOCIYKWIAa TJIABHBIM
(GyHIAMEHTOM JUTS pa3BUTHUS TAKUX TUCIUILINH KaK
sMOpHonorus, rucroioruss U ¢usnonorus. Ona
Jama  OCHOBBI Ui TOHMMAaHUS JKU3HH, JUIS
00BSICHEHUS POJCTBEHHOU B3aMMOCBSI3H
OpPTaHU3MOB, JJIsl TIOHUMAaHUS WHIMBHUIYaIbHOTO
pa3BUTHSL.

2. 1)Knerka — »dieMEHTapHas XHBas CHUCTEMa,
eIMHUIA CTpOEHUS, KHU3HEIeATeNbHOCTH,
pa3sMHOXEHHS W HWHIUBUAYAJbHOTO Pa3BUTHS
OpPTraHU3MOB.

2)KiteTkr BceX JKUBBIX OPraHM3MOB CXOIHBI 10
CTPOEHUIO U XUMHUYECKOMY COCTaBY.

3)HoBble KJIETKH BO3HUKAKOT TOJBKO IyTEM
JIeTICHHsI paHee CYIIECTBOBABIINX KIIETOK.

4) KietouHoe CTpPOCHHE  OpPraHU3MOB  —
JI0Ka3aTelbCTBO €IUHCTBA MPOMCXOMXKIACHUS BCETO
KUBOTO.

3. IIpokapnoThl — KHBBIE OPraHU3MBbI, COCTOSIIINE
U3 KJIETOK, KOTOpbIE HE UMEIOT KJIETOYHOIO sJipa U
MeMOpaHHBIX OpPTaHeI.

K npokapuoTudyeckum OpraHu3mMaMm  OTHOCST
6akrepun, C30 wu apxebakrepuu (OaxkTepuu,
BBDKUBAIONINE B KpaHE TSHKEIBIX YCIOBHsX). 0,5-




0,3 MM — pasmep. ['eHeTnueckass uHbOpMaIs B
onHoil xpomocome. Kopotkas perenepauus,
KOPOTKOE BpeMsI Pa3MHOXKCHHUs, OBICTPBIA POCT,
Oonpmioe Omoxumuueckoe pasHoobOpasue. C30
OCYIIECTBIISIOT a’pOOHBII (dhoTocuHTE3.
[Ipennonararot, qTO IUaHOOAKTEPHH
CIOCOOCTBOBAIM ~ HAKOIUIGHUIO ~ KHCIOpOJa B
nepBUYHON armocdepe (okomo 1,5 mupa. jer
Hazan).

4. DyKapuoTHYEeCKHE KIETKH HWMEIOT CHIBHO
pa3BeTBIIEHHBIE BHYTPUKIETOUYHbIE MEMOpPAaHBI.
Snpa comepkaT  SIIPBHIIKK M XPOMOCOMBI
(KOTMYECTBO XpOMOCOM OOJIBIIIE.
DyKapuOTHYECKHE KJICTKH CIIOCOOHBI
CYIIIECTBOBATH BMeECTe c JIPYyTUMHU
JYKAPHUOTHYECKUMHU  KJIETKAMH U SIBJSIFOTCSA
CyObeMHHUIIAMH MHOTOKJIETOYHOTO OpraHu3Ma.

5. Kierku = ONHOKIETOYHBIX  OpPraHU3MOB
BBITIOJIHSIOT (YHKIMK [EJIOCTHOTO OpraHU3Ma.
JleneHne KIETKM y OJHOKIETOYHBIX BIICYET 32
co0ol yBenMYeHHE KOJIMYEeCTBAa OCOOEH, a B HX
YKHU3HCHHOM IIMKJIE OTCYTCTBYIOT MHOTOKJICTOUHBIC
cTaguu. B 1eIoM y OZHOKJIETOYHBIX OPraHU3MOB
COBIIAIAI0T KJICTOYHBIN U OPraHU3MEHHBIH YPOBHU
OpraHu3aIH. OHOKIIETOUYHBIMHU SBIISICTCS
noJaBisoniee OONBIIMHCTBO OakTepui, 4YacTb
KUBOTHBIX (MPOCTEHIINE), PACTEHUN (HEKOTOphIE
BOJlopocin) U rpuboB. Hekoropsle cuctematuku
JaKe TpeIaraloT BBIICIHTh OJHOKJIETOYHBIC
OpraHu3Msbl B 0c000€ aPCTBO — MPOTHCTOB.

Tema 1.3 CTpyKTYpHO-(pYHKIMOHAJILHBIE
(axTopbl Hac/IeACTBEHHOCTH

1.Bxknan Tomaca Moprana B pa3BuTHe OMOJIOTHH.
2.ChopmymupyiTe OCHOBHBIC TIOJIOKEHUS
XPOMOCOMHOM TEOpUHU.

3.Pacckaxxnute 0 CTPOSHUH XPOMOCOM.
4.KapuoTtun opranuszma.

5. O0OBsCHHUTE CYTh AUIUIONTHOTO Habopa
XpOMOCOM.

6.Pacckaxute o crpoennn PHK.

7. Pacckaxure crpoenun JJHK.

8. O0mwsicuute npouecc penymaukanuu JJTHK.
9.Ha30BUTE CBOMCTBA I'€HETUYECKOI'O KOJIa.

1. B 1933 romy Tomacy Moprany Osblia
npucyxiaena HoOeneBckas mpemusi 3a BKJIaa B
(hbU3HONOTHIO U MEIUIIMHY, @ UMEHHO 33 U3yYeHHUe
poiaM XpOMOCOM B Mpoleccax HacjlelI0BaHUs.
AMepUKaHCKUN  y4€HBIM HW3Y4MJ M OIHUCal
MEXaHU3M CICINUICHHOTO HaCJIeAOBAHHS, a TaKkKe
chOopMyIHUpOBall OCHOBHBIE TOJOXEHHUS TEOPHH
XPOMOCOMHOM HACJIEICTBEHHOCTH.

Xots aBTOpoM Teopuu sBisieTcss Tomac Mopras, Bo
MHOTOM OH OmNHpaJcsi Ha paboOThl CBOUX
MPEIIIECTBEHHUKOB: OHOJIOrOB, TeHETHKOB,
($u3M0I0rOoB.

MHorue wuccinenoBaTed HE3aBUCUMO JpYyr OT
Japyra OpUXOJWIM K OAMHAKOBBIM BbIBOJaM. K
nepBoMy JecsaTuiieTuo XX Beka OblIO U3BECTHO O
PO XpOMOCOM B HAcleOBaHWUU, ObLIT BBEAEH B
yIOTpeOJIeHNEe TEPMHH «T€H», OBUIM BBISBICHBI
MOJIOBBIE XPOMOCOMBI ¥ CHOCOOBI Tepenadyu
HacneAcTBeHHON wuHpopmamuu. Ho Bcem 3tHM
OTKPBITUSIM HE XBaTaJl0 CTPYKTYpPbl, U HUKTO HE
MPOBOJWI MEXKIY HUMHU YETKUX MPUYUHHO-
CICICTBCHHBLIX CBs3ci. OTuM M 3aHsuca Tomac
Mopran. OnH Habmogan 3a  TOKOJICHHSIMH
¢bpykTOBO# npo3noduiabl M OOBEIMHHUI CBOU




BBIBOJIBI C OTIBITOM TNPEAIIECTBEHHUKOB.

2. OCHOBHBIE TIOJIOXKEHHS XPOMOCOMHON TEOpUU
HacJIeJICTBEHHOCTH Moprasa:

1) IeHbl, OTBEYAIOIIME 3a Hacjlel0BaHUE
PU3HAKOB, PACIOJIOKEHBI B XPOMOCOMAX;

2) TEHbl PACIOJIATAIOTCA JIMHEMHO, KayKJIbIi
I'eH UMEeEeT CBOE MECTO B XPOMOCOME — JIOKYC;

3) HaOOp TEHOB B KaKIOW XpOMOCOME
YHUKAJICH;

4) pacmoJIOKEHHBbIE OJU3KO Jpyr K Jpyry
TPYIIIBI TEHOB HACIEAYIOTCS CIETIIICHO;

5) YHCIO  CIEIJIEHHBIX  T€HOB  PaBHO
rarIonIHOMYy HabOpy XpOMOCOM U IIOCTOSIHHO ISl
Kaxaoro Bujaa (y denoBeka 23 mapbl XpOMOCOM,
CJIEI0BATENIbHO, 23 mapbl CLETIJICHHBIX T'€HOB);

6) CIEIUICHHE XPOMOCOM HapyIIaeTcsi B XOJe
KpOCCHHTOBepa (mepekpécra) — mpoiecca oOMeHa
ydacTKaMu XpoMocoM B nipodase I meliosa;

7) 4yeM Jaiblie APYyr OT Apyra HaXOAATCS
CIIETUICHHBIE TPYNIbl T€HOB B XPOMOCOME, TEM
00JIb11I€ BEPOATHOCTH KPOCCUHIOBEPA.

3. Xumnueckuii coctaB xpomocoMm — 50% JIHK u
50% Geuka.

OYHKIHS XPOMOCOM — XpaHEHHE HACJIEICTBEHHOM
UHPOpPMALINH.

JIHK B Xxpomocomax ymakoBaHa TakuUM 00pa3oM,
YTO YMEIIAeTcs B AApe, TUaMETP KOTOPOTO OOBIYHO
He mpeBbImaeTr 5 MkM (5-10-4 cm). Ynakoska JJHK
proOpeTaeT BU/ NETENIbHOM CTPYKTYPBI, TOXO0XKEH
Ha XPOMOCOMBI THMATAMIIOBBIX IIETOK amMQpuoOuii
WIM TIOJUTEHHBIX XPOMOCOM HAaceKOMbIX. llernm
HOJ/IEP’)KUBAIOTCSL C TOMOIUIbIO OEJIKOB, KOTOpBIE
Y3HAIOT  OMpEJEeJeHHbIE  I0CJIEI0BAaTEIbHOCTH
HYKJIEOTH0B U  cOmmkatoT ux. CrpoeHue
XpPOMOCOMBI JIydllle BCEro BUIHO B Meradase
MUTO3a.

XpomocoMa MpeCcTaBsieT cOO0N MaTIOYKOBUTHYIO
CTPYKTYpPY M COCTOUT U3 JIByX CECTPHUHCKHX
XpOMAaTHU/I, KOTOPBIE YACPKUBAIOTCS IIEHTPOMEPOH
B o0nacTu TepBUYHON TmepeTsokku. Kaxmas
XpOMaTHa MOCTPOSHA U3 XPOMATHHOBBIX TTE€TEIb.

4. Knerku KaxJIOro oOpraHuzMa cojepxar
OlpeNeNIeHHbId  HAabOp  XpOMOCOM,  KOTOPBIH
HaspIBaeTCs KapuoTunom. Jlns Kaxkaoro Buaa
OpPTaHU3MOB  XapaKTepeH  CBOH  KapHOTHIL.
XpOMOCOMBI KaXJIOTO KapHOTUIA OTJIMYAIOTCS O
dbopme, — BenmuurMHE W HAOOpPy TEHETHYECKOU
uH(pOpMaIHH.

Kapuotun uyenoBeka, Hampumep, cocTaBiseT 46
XpOMOCOM, IUIOZIOBOM MYIIKH JIpo30¢puibl — 8
XpOMOCOM, OJHOTO U3 KYyJIbTYpPHBIX BHUJOB
nmeHnnbl — 28. XpoMOCOMHBI Habop CTpPOro
crenuguUeH i KaKI0ro BUA.

HccnenoBanus KapuoTHITA pa3THYHBIX OPTAaHU3MOB
MOKa3aJii, 4YTO B KIJIETKAX MOXKET COAEpKaTbCs




OJIMHAPHBIN M TIBOMHON HAOOP XPOMOCOM.

5. [IBoitHOM, unu mumionaHbld (0T rped. diploos —
nBorHONM u eidos — Bua), HAOOpP XPOMOCOM
XapaKTepU3yeTcss HaJINYMeM MapHBIX XPOMOCOM,
KOTOpbIC OJWHAKOBBI 1O BelWYMHE, (opMe U

XapakTepy HACJIEICTBEHHOM UH(pOpPMALIUH.
[MTapubie XPOMOCOMBI Ha3bIBAIOTCS
TrOMOJIOTHYHBIMH (0T  rped.  homois  —

OJIMHAKOBBIM, MOA0OHKIN). Tak, Hampumep, Bce
COMAaTHUYeCKUE KIETKH delloBeKa coaepxar 23
apbl XpOMOCOM, T. €. 46 XpOMOCOM NPECTABIIECHBI
B Bume 23 map. Y apo3oduisl 8§ XpoMOCoM
obOpa3yror 4 mapel. llapHble TOMOJIOTHYHBIC
XpOMOCOMBI ~ BHEIIHE O4YeHb MOXOoxu. Ux
LEHTPOMEPBI HAXOAATCS B OJIHUX U TEX KE MECTax,
a TeHbl  pacHoOJIOKEHbl B  OJUHAKOBOM
HOCJIE10BATENbHOCTH

6. PubonykiennoBsie kuciorsl (PHK) - tun
HYKJIEHHOBBIX KHCIJIOT, COJIEPKATCS BO BCEX JKUBBIX
KJIETKaX M Y4acTBYIOT B JIBYX dTamax pealu3aluu
TCHETUYECKOW  MH(pOpMAnuu:  TPAHCKPHUIIIHH
(cuateze PHK na JIHK) m TtpaHcnsuum (cuHTE3e
0enKkoB Ha pubocomax).

Monekynsl PHK, kak mnpaBwio, mnpenctaBiisiOT
co00i1 OJJHOLIETIOUYE€YHbIE HE3aMKHYThIE ITOJIUMEPBHI,
IIOCTPOCHHBIE W3 MOHOMEPOB — HYKJIEOTHUIOB.
Uucio pubOHYKICOTHIOB B MOJIEKYJIE MOXKET OBITh
OT HECKOJIBKUX JECSATKOB JI0 I€CATH THICAY.
Paznuuneie kiaccel PHK BBITONHSAIOT B KiIEeTKax
pa3Hble (YHKLUHU, HO BCE OHU CHHTE3UPYIOTCS Ha
marpuie JJHK

Crpoenne nykieornos PHK:

- 5-yriiepoHbIi caxapuj pudo3a;

- OJHO W3 Aa30THCTHIX OCHOBaHUWU: A(ageHHH),
I'(ryanun), L(uto3un), Y (ypouun);

- 0cTaToK (pOCHOPHOI KUCIOTHI.

7. C xumnueckoit touku 3penuss JHK — »st0
JUIMHHAs TIOJUMEpPHAas MOJEKyJa, CcOoCTosllas H3
MOBTOPSIOLIUXCS OJIOKOB — HYKJICOTHU]IOB.
Crpoenne nykineornos JJHK

- 5-yraepoaHbIi caxapu 1e30KCupu003a;

- OJHO W3 a30THCTHIX OCHOBaHWI: A(ageHUH),
I'(ryanun), L(uuto3un), T(TUMuRH);

- ocTaToK (pochOpPHOI KUCTOTHI.

8. Peaymmkamus (ot sar. replicatio —
BO300HOBJIEHHE) — TMPOLIECC CHHTE3a J0YepHei
MOJIEKYJIbI 1€30KCHPUOOHYKIEHHOBOW KUCIIOTHI Ha
MaTpHle poauTesbekoi Moaekyisl JJHK

OTOT CHHTE3 OCHOBaH Ha 3aMeyaTesIbHOU
cnocobHoctn Mounekynsl JIHK k ynBoenuto u
JeKAT B OCHOBE Tepefauyd HacJeJICTBEHHBIX
CBOMCTB OT MaTE€pPUHCKOM KJIETKU K JO4YepHHUM. B
X0Jle TOCIEIYIOIIEero JAeNeHUsT MaTepUHCKOM
KJIETKH KaXKJaasi JOuYepHsis KJEeTKa IOoJydaeT o
oanoil konmu Mosekyabsl JIHK, kotopas siBisiercs




uneatnyHort  JIHK  ucxomHoit  MarepuHCKOU
KJIETKH. OJTOT TMpoIecc OOECHeurnBaeT TOYHYIO
nepegady — reHeTU4Yeckoil — umHbopManuu U3
MokoJieHus: B TmokojeHue. Ilpomecc yaBoeHus
mosekyn JHK mpoucxomauT B KJIETKE HE3a0JIr0
nepes ee JIeJICHUEM.

9. N'enetnueckue KOJ TPUILIETEH, TO €CTh COCTOUT
W3 aMUHOKHCIIOT, KOTOPbIE COCTOSIT U3 TPHUILJIECTOB,
a TPUIUIETHI — 3 HYKJIEOTHAA.

I'enetnueckuit koj crnenupuyeH, OAUH TPUILIET
KOJIUpyeT oAHy amuHokucnoty. [locmorpute Ha
Tabnuiy amMmuHOKHUCIOT. Ilpu mepeceyenun Bcex
TPeX HYKJICOTHUIOB y HAC HET BBIOOpa MEXKIY
AMUHOKHCIIOTaMH, Ta0JMIla yKa3blBaeT JIMIIb Ha
OJIHY OTIPEJICTICHHYI0 aMUHOKHUCIIOTY.
I'eneTnueckuit KOJ U30BITOYEH, O/IHa
AMUHOKHCIIOTa MOXKET OBITh 3aKOJIUpOBaHa Ooiee
YEeM OJJHUM TPUILIETOM HYKJIE€OTHAOB. 3/1€Ch Ba)KHO
He 3amytarbcsi. OnsATh CMOTPUM Ha TaOuILy.
HecmoTps Ha TO, 4YTO TmepecedyeHHe Tpex
HYKJICOTHUJIOB AaeT | aMUHOKHUCIOTY, Mbl BHJIUM
MOBTOPHl AMHHOKHUCIOT B Tabmuie. Hampumep,
aMUHOKHCIIOTa (QeHmnananuH (cokpanieHHO DeH)
Koaupyercs Kak tpuiuietoM YVYYVY, tak u YVYII.
EcTth aMUHOKHMCIIOTBI U C OOJIBIIUM KOJUYECTBOM
BApUAHTOB.

HenepekpriBaeMocTh reHeTruueckoro kojaa. OuH u
TOT € HYKJIEOTHJ HE MOXET BXOAUTh B COCTaB
Pa3HBIX TPUILIETOB. ITO HE 3HAUUT, YTO €CJIH Y HAC
€CTh TpUIUIET YVYY, TO PSAOM C HUM HE MOXKET
ObITh Tpuruiera YII'. OTo 3HauMT, YTO ypamui B
3TUX TPUILIETaX — HE OJIHA U Ta K€ MOJIEKYJa.
I'eneTndecknii KOJX  yHMBEpPCAJIEH, TO €CTb,
HECMOTpPsI Ha BCE PA3NUUYUS MEXAY IKUBBIMU
OpraHu3MamMu, WX TeHeTH4Yeckas HuHpopManus
KOJUPYETCsl OAMHAKOBBIMU aMUHOKHCIIOTaMH, HO B
Pa3HBIX TOCIEIOBATEIHLHOCTIX U BapUaIIUX.
[lonspHocTh reHeTMyeckoro koja. B memouke
AMUHOKHCIIOT €CTh TPHUIUIETHI, KOTOPhIE HE HECYT
nH(OpMaIINIO, a TMPUCYTCTBYIOT IS pa3JeleHUS
nernu. Tak Kak OHM HE HEKOAHWPYIOIIHWE, TO B
TaONUIe Y ATUX COYETaHUU OYKB CTOUT MPOYEPK:
YAA, YAT, VT'A.

Tema 1.4. OOMeH BelecTB U NMpeBpalieHue
JHEPIruHu B KJIeTKe

1.Kaxkue mporiecchl BKIIFOYaeT 0OMEH BEiecTB?
2.J1aTh XapaKTepUCTUKY aBTOTpOdam.

3.JlaTh XxapakTepuCTHUKY TeTepoTpodam.

4.JlaiiTe XapaKTepUCTUKY IpoLecca (POTOCHHTE3A.

1. OOMeH BelIecTB BKJIIOUYAET JBa Ipoliecca:

- Karabonu3M (JUCCUMMIISIUS, YHEPreTHUSCKUN
00MEH) — COBOKYMHOCTh XHMHYECKHX pEaKIIUil,
HaIMpaBJICHHBIX HA pacmaj CIOXKHBIX BEIMIECTB C
00pa3oBaHWEM DHEPTHUH;

- aHa0oM3M (aCCUMUIISIINS, TTIACTHYECKUN OOMEH)
— peaknuu OMOCHWHTE3a, IPU KOTOPBIX C 3aTpaToi




SHEPruu OoO0pa3yloTCs CIOXKHBIE OpraHUYeCKHe
BELIECTBA.

O6a mpolecca MNPOUCXOAAT OJHOBPEMEHHO H
HaxOoIATCs B PaBHOBECHH. Bemectsa,
ydacTBYyIOIIME B aHaloinM3Me M KaTaboiu3me,
IIOCTYIIAOT U3 BHELIHEN cpenbl. 11 HOpManbHOro
IpoTeKaHuss MeTadoyiu3Ma B KMBOTHOHM KIIETKe
HEOOXOIMMBI OCJIKH, KUPBI, YTIIEBOIBI, KUCIOPO/I,
Boja. B pacTeHus AOKHBI TOCTyNath BOJA,
KHCJIOPOJ I COJTHEUHBIN CBET.

2. ABTOTpO(BI — 3TO OpraHHU3MBl,
OCYILIECTBISIONINE MTUTaHKUE (TO €CTh MOIy4arolne
SHEPTHIO) 3a CUET HEOPraHUYECKUX coeluHeHui. K
HUM OTHOCATCA HEKOTOpble OakTepum U Bce
3eJieHble pacTeHus. B 3aBucuMocTu oT TOro, Kakoiu
UCTOYHUK DHEPTMH UCHOJIB3YEeTCs] aBTOTPOGHBIMU
OpraHM3sMamMu  JUisl ~ CHUHTE€3a  OpPraHUYeCcKHUX
COEMHEHUH, UX JIEJIAT Ha JBE IPYHIbL: GOTOTPOdBI
U XEMOTPO(QBI

3. FerepoTpo(dbl — 3TO OpraHU3MBbI, KOTOpPHIE HE
CIIOCOOHBI CHHTE3UpOBAaTh NUTATEIbHBIE BEIIECTBA
U3 HEOPraHMYECKUX BEIIECTB, a MOJY4YarT HUX
FOTOBBIMU M3  Jpyrux  opraiusmoB. OHu
COCTaBJISIFOT OTPOMHYIO YacTh JKUBBIX CYILIECTB Ha
3emJie, BKJIIOYAsl paCTEHHUS], ’KUBOTHBIX U TPUOBI.

4. ®OTOCHHTE30M  Ha3blBAlOT  OOpazoBaHME
OpraHWYecKUX (M HEOPTaHMYECKHX) MOJEKYIT U3
HEOPraHUYECKUX 3a CUET MCIIOIb30BaHUS SHEPTUU
COJIHEYHOTI'O CBETa. DTOT MPOLIECC COCTOUT U3 JIBYX
(a3 — cBeTOBOI1 1 TEMHOBOA.

B cBeroBoii (a3e kBaHTBHI cBeTa — (POTOHBI —
B3aMMOJICHCTBYIOT C MOJIEKYJIaMHU XJIOpOGHILIa.
N30biTOuHast SHeprus 4YacTu  BO30YXKJAEHHBIX
MOJIEKYJd TMpeoOpazyercs B TEIUIOTY WU
ucnyckaercs B Buae cBera. Jlpyrag ee dyacTb
nepenaercss MoHaM  Bojopoza H+, Bcerna
MMEIOIUMCSI B BOJHOM pacTBOpPE BCIEACTBHE
IUCCOLMAaIuN BOJIBL. Panukansl OHO
B3aUMO/JICHCTBYIOT JPYT C JIPYrOM, B pe3yJbTaTe
gero oOpa3yloTcss BoJa M MOJEKYJSPHBIHA
kuciopoxa: 40H — O2 + 2H20.

B kxoMIuiekce XMMHYECKMX PpEaKUHU TEMHOBOU
dazer 6CO2 + 24HO C6H1206 + 6H20

Tema 1.5. )Ku3HeHHbIH HUKJI KJIeTKH. MUTO3.
Meiio3

1.Yro Takoe XU3HEHHBIN [IUKJI KJIETKU?
2.HazoBuTe ciocoObI eJeHUs KIETKH.
3.JlaliTe XapakTEpUCTUKY MPOIlecca MUTO3a U
nepBoii (asbl nenenus.

4. XapakTepucTuka Metadasbl JIeICHUS.
5.Xapakrepuctrka aHadasbl JeTICHUS.
6.Xapakrepuctuka Tenodassl 1eICHUS.
7.XapakTepucTuKa mpoluecca Menosa.

8.B yem Ononoruyeckas poyib Meio3a?

1. XXusHeHHBIH LUK KIETKH, HIH KICTOYHBIN
OUKJI, — 3TO HpOMC)KyTOK BpeMeHI/I, B TCUCHHC
KOTOPOTr0 KJIETKa CYHIECTBYET Kak €JUHUIA, T. €.
nepnogl JKN3HU KIICTKH. OH IJIATCA OT MOMCHTA
ITOSABJICHUSI KIICTKU B pe3ynLTaTe JCJICHUA €€
MAaTEpPUHCKOM U O KOHIIA JIEJICHHS €€ CaMOM, Korja
OHa «pacnagaeTcs» Ha JIBE€ JOUEpPHUE.

JKM3HEHHBIT UK KJIETKM — 3TO MEPUO.
CYIJ_ICCTBOBaHI/DI KJIICTKHU oT MOMCHTA eé
00pa3zoBaHus MyTEM JCJICHUSI MATEPUHCKON KIICTKH
qo €€ cmeptd. BakHEHIIMM KOMIIOHEHTOM




ABJISICTCA MUTOTHYECKUH LIUKJL.

MuroTndeckuii MUK — IEPUOJ BPEMEHU, KOTOPBII
JUIUTCS OT OIHOTO JeNIEHHsI 1O APYroro

2. CriocoObl 1eIeHuns KIETOK

- AMHTO3 — mpsiMOe, IPOCTOE IEJCHHE KIETKU
(HETIOTHOLIEHHOE).

- Murto3 — cioxHOe, HEeNpsMoe, IOJHOLIEHHOE
JIeTICHUE KIICTKH.

- Meiio3 — CIOXKHOE, HENPSAMOE, PEAYKIMOHHOE
JieJICHUe CHeLUaTU3UPOBAHHBIX KJICTOK
PETPOTyKTUBHBIX OPTaHOB.

CriocoOblI J1es1eHus KIETOYHBIX CTPYKTYD:

- DHJIOMHUTO3 — YBEIMYEHHE YHCIa XPOMOCOM
KpaTHOE UX Habopy.

- Ilonmutenus — oOpa3oBaHHE MHOTOHUTYATHIX
XpPOMOCOM 3a CYE€T MHOTOKPAaTHOW peruIuKaliu
XpPOMOCOM.

3. Murto3 — cl0XXHOE, HempsMoe, IOJIHOLEHHOE
JIeTICHUE KIICTKH.

IIpodaza— XPOMOCOMBI CIMPAINU3YIOTCS,
YKOPauuBaIOTCsI, TPUOOPETAIOT BUA HUTEH U SAPO
HallOMHUHAET KIYOOK HUTEH. SIApBINKO HauyuHAET
paspymatscs. SnepHas 0005I04Ka  YaCTUYHO
ausupyercs. B nuromnmazme  ymeHblIaeTcs
KOJIMYECTBO CTPYKTyp wiepoxosaTtoii DIIC. Pesko
YMEHBIIIAeTCS  4MUCIO0  moiaucoM. LleHTpuonu
KJIETOYHOTO IIEHTPa pPACXOIATCA K IOJIOCAM.
Mesx 1y HUMU MUKPOTPYOOUKH 00pa3yroT BEPETEHO
JIeTICHHsSI, YBEITMUMUBACTCS BSI3KOCTH ITUTOILIA3MBI,
e€ Typrop U TOBEPXHOCTHOE  HATSIKEHUE
BHyTpeHHel memOpanbl. [Ipomeradasza— ucuesaer
sepHas 000JI0YKa U SJPBIILKO. XPOMOCOMBI B
BHUJI€ TOJICTBIX HUTEW PacrojararoTcs 1Mo SKBaTopy.
4. Meradaza— 3akaHuMBaeTcs 0Opa3oOBaHHE
BEepeTeHa  JICJICHHWSA.  XPOMATHHOBBIE  HUTH
NPUKPEIUISIOTCS OJHUM KOHIIOM K LIEHTPHOJISAM, a
JIPYTUM K IIEHTPOMEpPAM XPOMOCOM. XPOMATHIbI
HAQUMHAIOT OTTAJKMBATBCA JpPyr OT Jpyra.
XpOMOCOMBI TIOJIPA3IEISIOTCS. Ha TBE XPOMATH/IBI.
Ocrarorcsi CIEMJICHHBIMH B IIEHTpE. XPOMOCOMBI
BBICTPAUBAIOTCS o JKBATOPY, obpa3zys
MaTEpUHCKYIO 3BE3]1Y.

5. Amnadaza— pBérca CBS3b 1O IIEHTPOMEPE,
COXPAHSIOTCSI HUTH aXpOMaTHHOBOTO BEpETEeHA U
PaCTATHBAIOT XPOMATHUIBI K IIEHTPUOIISIM.
Tenodaza —mpoucxonar mnpoueccsl 0OpaTHbIE
nporeccam npodassbl. XPpOMOCOMBI
JECTIUPATN3YIOTCS,  YAJUHSIOTCS,  CTaHOBSITCA
ToHKkMMHU. Dopmupyercs sapsIIIKO, 00paszyercs
saaepHas MeMOpaHa, pa3pylIaeTcsi BEpeTeHO
JieNIeHMs, IIPOUCXOIUT LIUTOKUHE3. U3
MaTEpUHCKON KJIETKH 00pa3yIOTCs IBE T0OUEPHUE.
3Ha4YeHUE: COXpaAHAETCS TMOCTOSHCTBO 2H C
MOKOJICHWsST B TIOKOJIEHUS 3a CUYeT TOro YTO
raliouaHbli  HaOop  ocraeTcsi B KIJETKax,




pazHooOpasue cpeau MOMYJSIMM 32 cyeT
pEeKOMOMHALIMKM ~ XpOM,  KPOCCHHIOBepa, H
pacrpeaeseHus 1o KJIeTKaMm.

6. Melio3 — 3T0 BUJ JeJICHUs KIETOK, P KOTOPOM
IPOUCXOAUT YMEHBUIEHUE YUCIIA XPOMOCOM BJIBOE
U Mepexo] KJIETOK U3 TUIUIOUAHOIO COCTOSIHMS B
rarionIHOE.

Meiio3 mpencraBisier co00il MOCIeI0BATEIILHOCTD
JIBYX JEJICHUU.

7. Cragnu mMeiiosza

[lepBoe  nmenmenue  Meiio3a  (PEAYKIIMOHHOE)
IPUBOIUT K 00pa30BaHUIO U3 TUIUIIOUIHBIX KIETOK
ramouAHbXx. B mpodasy I, kak u B MuUTO3€,
IPOUCXOAUT Crpan3anus XPOMOCOM.
OOHOBPEMEHHO  TOMOJIOTMYHBIE ~ XPOMOCOMBI
CONMMKAIOTCS CBOMMH OJIMHAKOBBIMH yYacCTKaMU
(koHBIOTHPYIOT), 0Opa3ys OwuBaneHtbl. Ilepen
BCTYIUICHMEM B MEHO03 Ka)KJash XpoOMOCOMa UMEET
YIABOCHHBIA N'€HETUYECKUI MaTepUal U COCTOUT U3
JIBYX XpoOMaTHj, [03TOMy OWBajeHTa COAEPKUT 4
nutu  JHK. B mpouecce  nmanpHeimei
CHUpAIN3ALUN MOXKET IPOUCXOAUTH KPOCCUHTOBEP
—  IIEpPEeKpecT  TIOMOJIOTMYHBIX  XPOMOCOM,
CONPOBOXKAAKOUTUICS oOMeHOM
COOTBETCTBYIOILIMMHU  y4aCTKaMHU  MEXAy HX
xpomatuaamMu. B meradasze 1 3aBepmaercs
(hopMupoBaHHE BepeTeHa JIEIICHUsI, HUTU KOTOPOIrO
NPUKPEIUIAIOTCS K LEHTPOMEpPaM  XPOMOCOM,
00BEIMHEHHBIX B OMBAJICHTHI TAKUM 00pa3oM, YTO
OT KaXKJ1I0M IEHTPOMEPHI UAET TOJIBKO OJJHA HUTh K
OJIHOMY W3 TONIOCOB KieTku. B anadaze [
XPOMOCOMBI PaCXOJATCS K IOJIIOCAM KIIETKH, IIPU
3TOM Y Ka)KJJOTO TIOJIF0CA OKA3bIBAETCS IarlyION IHbIH
Ha0Op XPOMOCOM, COCTOSALIMM X ABYX XPOMAaTHI.
B Tenodaze 1 BoccraHaBnMBaeTcs — sAepHas
000JI0YKa, TMOCIE 4Yero MaTepuHCKas KIeTKa
JIEJINTCS Ha JIBE JIOYEPHUE.

Bropoe nenenune Melio3a HauMHAETCs cpa3y MOCIE
MepBOro M CXOAHO C  MHUTO30M, OJHAKO
BCTYNAIOIIME B HErO KJIETKM HECYT TallJIOMIHBIN
Habop xpomocoM. [Ipodaza Il mo BpemeHnu odeHb
KopoTkas. 3a Hell HacTynaeT MeTadasa Il, mpu 3Tom
XpPOMOCOMBI pacrojaramTcs B 3KBaTOPHAIbHOM
IUIOCKOCTH, o0Opa3yeTrcst BepeTeHo JeneHus. B
anadaze Il mpoucxoauT pazaeneHue 1eHTpoMep, U
Ka)KJas XpOMaTHJa CTAHOBUTCSI CaMOCTOSITEIIbHOM
xpomocomoil. OtnenuBmIMEcs Apyr OT Jpyra
JIOYEPHHUE XPOMOCOMBI HAIIPABIISIFOTCS K MOJIFOCAM
nenenus. B temodasze Il mpoumcxoguT neneHue
KJIETOK, B KOTOPOM M3 JIBYX TaIlJIOMJIHBIX KJIETOK
oOpa3yercs 4 1ouepHHe rariouAHbIE KIETKH

8. buonornyeckoe 3HaueHUE Mei03a

1) siBAsIeTCSI OCHOBHBIM 3TAallOM T'aMETOreHe3a;

2) oOecneunmBaeT  Mmepenavyy  I'€HETHYECKOM
nHOpMallMd OT OpraHu3Ma K OpraHu3My NpH




MTOJIOBOM Pa3MHOKEHUH;
3) moyepHHE KIIETKHM F€HETUYECKU HE UJICHTUYHBI
MaTEPUHCKON U MEXIYy COOOH.

Pa3znea 2. CtpoeHue u

(YHKIMHM OpraHu3mMa

Tema 2.1. CTpoeHnne opranusma

1.B ueM oTiIMuME MHOTOKJIETOYHBIX OPTaHU3MOB?
2.Yto coboli mpeacTaBiseT romeocTas?

3. Ha ocHoOBe dero mpoucxoauT GopMupoBaHue
TKaHe 1 opraHoB?

1. MHOroKJIeTOYHBIE OpraHW3MBl COCTOSAT U3
OOJBIIOr0 YHcia KIETOK Iu((depeHIupOBaHHbBIX
10 CTPOCHHUIO M (DYHKIIUSIM.

VY OOJBIIMHCTBA MHOTOKJIETOYHBIX PACTCHHU W
’KMBOTHBIX KJICTKH 00pa3ylOT TKaHU U OPTaHBbI.

Tkanb — 9TO COBOKYITHOCTb KJICTOK u
MCXKKJICTOYHOI'O BCIIIECTBA, CXOJHBIX 10
MNPOUCXOKIACHUI, CTPOCHUIO W BbIINOJIHACMBIM

GyHKIUAM. Y KUBOTHBIX BBIIEISIOT MOKPOBHYIO
TKaHb, MBIIICYHYIO, COSTUHUTEIILHYIO, HEPBHYIO.
Opran — 3T0, YacTh Teja, UMEIOIIas OTpeAeICHHOE
CTpPOCHHE, pACIOJOKEHUE U  BBINOJHSIOIIAS
onpexneneHusie (ynkuuu. IIpumepamu opraHos
MOTYT CIIYKHUTb CEPJILI€, MO3T, TICYCHb U T.]I.

2. T'omeocTas — CBOMCTBO >KHBOTO OpraHu3ma
COXPAaHATH OTHOCHUTCIBHOC JUHaAMHWYCCKOC
IIOCTOAHCTBO BHYTpeHHeﬁ CpCIbl. TI'omeocras

BBIpQXKAETCSI B  OTHOCUTEIIBHOM IIOCTOSIHCTBE
XUMHYECKOTO COCTaBa, OCMOTHYECKOTO JaBJICHHS,
YCTOMYMBOCTM  OCHOBHBIX  (PU3MOJOTMYECKUX
¢ynkuuit. 'omeocras cneunpuyen u o0ycnoBieH
reHotunoM. Ilog  BO3AEHCTBHEM  pPa3IUYHBIX
YCIIOBUH CPEJIbl COCTaB OpraHM3Ma MEHSETCs, TOTAa
BKJIIOYAIOTCS ~ MEXaHU3Mbl, HaIlpaBJICHHbIE Ha
BOCCTaHOBJICHHE TOMEO0CTa3a

3. CxonHple 1O CTPOCHHWIO, (QYHKIUSAM U
HNPOMCXOXKACHUIO KJIeTKH (hopMuUpyroT TKaHu. [lo
XapakTepy MeATeNbHOCTH (CHeluaau3ainm) BCe
TKaHU TOJPAa3JENsAOTCd Ha 4YeThlpe TPYMIBL:
HEPBHYIO, MBILICUHYIO, SMUTEINAIbHYI0O U TKaHU
BHyTpeHHell cpeapl. M3 TkaHeil oOpa3oBaHbI
OpraHbl — aHATOMHUYECKH OOOCOOJEHHBIE YacTH
opranusMa. Oprasbl, COBMECTHO 0O€CIIeUnBaloIIne
BBITIOJTHEHUE OJIHOM WM HECKOJIbKUX (YHKIIHM,
00BETUHSIOTCS B CHUCTEMBI OpraHoB
(mpIXarenbHYI0, KPOBEHOCHYIO, TUIIEBAPUTEIBHYIO
u np.). I3 cucrem opraHoB 0O6pa3oBaH 1ETOCTHBIH
OpraHu3M, CIOCOOHBII MIPOTUBOCTOATH
HEONMaronpusATHBIM  BO3JEHCTBHSIM  BHELIHEH
Cpelpl, KOTOpblE HECOBMECTUMBI C IKH3HBIO
OTJIENbHOMN KJIETKU WJIN CUCTEMBI.

Tema 2.2. @opMbl pa3MHOKEHUSI OPTAaHU3MOB
1.JTaiiTe XapakTepUCTUKY Pa3MHOKEHUS KaK
CBOICTBA OpraHu3ma.

2.J1aiiTe XapaKTEpPUCTUKY OECIIOIOT0 Pa3MHOKEHUS
Ha [IpUMepe CropooOpa3oBaHuUs.

3.B yem npenmymiecTBO BEreTaTHBHOTO
Pa3MHOKEHHS PACTEHU?

4.1lpuBenuTe npruMepsl 6€CIOIOT0 PAa3MHOKEHUS

1. Kaxnayro cekyHay Ha 3emje THOHYT AECSITKU
THICSTY OpraHu3MoB. OJTHU OT CTAPOCTHU, APYTUE U3-
3a OOJIE3HEH, TPETbHX CHENAIOT XUIHUKH... MBI
CpBIBaeM B CaJly I[BETOK, HACTYMAaeM CIy4yailHO Ha
MypaBbsi, YOMBaeM YKYCHBIIEro Hac Komapa |
JOBHM Ha o3epe IIyKy. Kaxaplii opranusm
CMEpPTEH, MOATOMY JIF000H BU JOHKEH 3a00TUTHCS
0 TOM, YTOOBI €T0 YUCJICHHOCTh HE YMEHbINAIACH.




JKUBOTHBIX.

5.JlaiiTe 00IIYyIO0 XapaKTEPUCTHKY TOJIOBBIM
KJIETKaM.

6. OnummTe CTPOCHUE STUIIEKICTKH.

7. Kakue TUIbl OTJI0I0TBOPEHHUS CYIIECTBYIOT?

CMepTHOCTh OJHHMX OCOOCH KOMIIEHCHPYETCS
POKIEHUEM IPYIHX.

CnocoOHOCTh K pa3MHOXKEHHUIO SBJIIETCS OJTHUM U3
OCHOBHBIX CBOWCTB KHBOU MAaTEPHUH.
Pa3mHoxkeHue, T. €. BOCHpoOU3BelIeHUE cebe
MOI00HBIX, OOECIEUnBAaET HEIPEPHIBHOCTE U
IPEEMCTBEHHOCTh JKU3HHU. B mpoiecce
Pa3MHOXKEHHUS IIPOUCXOUT TOYHOE
BOCIIPOM3BEJIEHUE M Iepefaya TI'€HETUYECKOU
uHbOpMallMl  OT  POJUTENBCKOTO  MOKOJICHHUS
CIIEAYIOIIEMY, JIOYEpHEMY, YTO oO0ecreYnBaeT
CyILIECTBOBAHUE BHJIA Ha MPOTSHKEHUH
JUITITEILHOTO BPEMEHH, HECMOTpsi Ha THOenb
OTJIeNbHBIX 0c00el. B 0cHOBE pa3MHOKEHUS JICKUT
CIIOCOOHOCTh KJIETKM K JIeJI€HMIO, a Iepeaaua
TE€HETUYECKOMN uHbopMaIuu obOecrieunBaeT
MaTepuaibHyl0 IMPEEMCTBEHHOCTb  IOKOJIEHMM
moboro Buaa. Jimsg Toro 4yroObl 0COOb CMoOrja
BOCIIPOU3BOAUTH ce0e TMOMOOHBIX, T. €. CTaTh
CIIOCOOHOM K pa3MHOXKEHHIO, OHA JIOJKHA BBIPACTH
Y IOCTUYb ONPENEIIEHHON cTaqun pa3Butusd. He Bce
OpraHu3Mbl JIOKHUBAOT JIO PEHPOIYKTUBHOTO
Hepuoja U He BCE OCTABIISIOT [IOTOMCTBO, [103TOMY,
YTOOBI MOJAEPKATh CYIIECTBOBAHUE BU/IA, KAXK0€
IIOKOJIEHUE  JIOJDKHO IPOU3BOJUTH ITOTOMKOB
Oosble, YeM ObUIO poaUTeNeH

2. Cnopynmsanusi MMoapa3yMeBaeT pPa3MHOKEHHUE C
IIOMOLIBIO CIEHUATU3UPOBAHHBIX KIIETOK - CIIOP.
Ora @opma pa3MHOXKEHHS pacIpoOCTpaHEHA Y
pacTeHuil (BoAOpocied, MXOB, MANOPOTHHUKOB,
XBOIEH M TIUIayHOB), IpUOOB U HEKOTOPBIX
npocTedmux  (CIOPOBUKHM -  MaJApUHHBINA
TIJIA3MOJTAH ).

Y  OJHOKJIETOYHOM  3€JICHOM  BOJOPOCIH -
XJIaMUJIOMOHAJIbl,  CHOpPBl ~ MMEIOT  JKTYTHKH,
BCJIEICTBUE YEro Ha3bIBAIOTCS 300CNOpaMH. Y
pacTeHuii rpoiiecc 00pa3oBaHUsI CIIOP MPOUCXOTUT
B 000COOJICHHBIX MEIIKOBUAHBIX OO0pa30BaHMSIX -
cnopaHruax.  CHnopbl  TMOKPBITBI  3aIIUTHOMN
00O0JIOYKOM, CiyXaT JUIsl  pa3MHOXEHHS U
pacceseHusl paCTeHUI 1 TpUOOB

3. BapuaHTOB BereTaTMBHOTO pa3MHOXEHUS Y
pacTeHMii - Macca, UM TIOCBSIIEHA OTHAEIbHAas
cTarbs. PacreHus pasMHOXKAOT C IOMOIIBIO
KJIYOHEITYKOBHII, KIIyOHEH, KOPHEIJIO/IOB,
KOpDHEBHUIL, YCOB, OTBOJIOK, YEPEHKOB, JIYKOBHI],
neneHueM KycTtoB. [IpuBHBKa - Takxke SBISIETCS
BAPUAHTOM BEreTaTUBHOIO pa3MHOXEHHSI. B
ClIy4ae BEreTaTHUBHOIO PAa3MHOXKEHHUS JOYEPHUI
OpPTraHu3M IMIPEJCTABISAET COOOW TI'E€HETUYECKYIO
KOIIMIO MAaTEPUHCKOTO OpraHu3Ma.

4.Y HEKOTOpBIX JKUBOTHBIX JI0YEPHUE OPTraHU3MBI
MOTYT MOSIBJISATECSI U3 TPYIIIBI KJIETOK - MPsIMO Ha
TeJe POAMTENbCKOH ocobu. B stom ciyuae
HEOOJBIION  yYacTOK Tela  OTAENseTcs  OT




pPOIUTENBCKOTO  OpPraHM3Ma M pa3BUBAETCS
camocTrosTenpHo. [loukoBaHMEM pa3MHOXKaIOTCA
MHOTHE  KHUIIEYHOIOJIOCTHBIC,  Hampumep -
IIPECHOBO/IHBIN MOJIMII — THPA.

HekoTopsie xuBbIE CylIecTBa B XOJ€ 3BOJIIOLHU
pa3BWIM  TOPA3HUTEIBHYIO  CIIOCOOHOCTH K
pereHepalnyu - 3aMEUICHUIO0 YTPAayeHHOW YacTh
OpraHusma.

Y  MOJIOWHOH  TUTAaHAPUU  CHOCOOHOCTh K
pereHepalnyi pa3BUTa HACTOJIBKO, YTO, €CJIH
pa3dENUTh €€ Ha HECKOJIBKO YacTeM, TO U3 KaXI0M1
YacTU BOCCTAHOBUTCS MOJTHOLICHHBII OpraHu3M

5. ITonoBbIe KIETKH, WM TaMEThI, HEOOXO MBI JIst
MOJIOBOTO (T€HEepaTUBHOIO) pa3MHOXkeHUs. OHu
ObIBAalOT JBYX BHJIOB: JKEHCKUE (ANWLEKIETKH) U
MY>KCKHE (CTIEpMaTO30H/IbI).

MyXcKHE€ U JKEHCKHE IOJIOBBIE KIIETKM MMEIOT
TamioONAHbI, TO €CTb OJUHApPHBI  HaAOOp
xpomocoMm. IlomobHoe cTpoeHue obOecrneunBaeT
TeHOTHUI opranusma — COBOKYITHOCTb
TCHETHYECKOW WH(pOpMAalnH, 3aKOJUPOBAHHON B
reHax KJIeTKd Uiy opranusma. OH oOpaszyercs npu
CIIMSIHUU MYXKCKHUX M KEHCKUX raMeT. B pesynbrare
MOJIOBUHY T€HETHYECKONW HMH(OpMAlUU OpraHu3M
IOJIy4aeT OT MaTepH, a APYryIo 4acTb — OT OTLA.
6. SiluekneTka — JKEHCKas II0JIOBas KIIETKa
IapOBHUIHOU (bopMBI. Ona KpymHee
criepMaro3onzia, u €€ pasmep pocturaer 150 MkM.
XKenckue SMEKIETKH ABISIOTCS OAHUMHU U3 CaMbIX
KPYIHBIX KJIETOK B opraHusme. llpomecc wux
o0pa30BaHMs HA3bIBAETCS OBOTEHE30M.
SIMNEeKneTK KpyNHbIE, HEMOABHMIKHBIE, COLEpPXkKAaT
OTPOMHBIM  3amac NUTAaTEeNbHBIX BEIIECTB B
LUTOIIJIa3Me, KOTOPBIN Ha3bIBAIOT XKeITKOM. OH
colepkuT Oenku, Kupbl, yraeBoasl, PHK,
MUHEpaJbHbIE BellecTBa. [IuTaTenbHble BemecTsa
MOHANO0sTCS AN pa3BUTUS 3MOPHUOHA, €CIH
MIPOU30MAET  OILUIOAOTBOPEHHE  —  CIMSHHUE
MY>KCKOH M )KEHCKOH T'aMeT.

7. MoXHO BBIIBUTH [JB€  Pa3HOBUIHOCTHU
OILJIOJIOTBOPEHUS: BHEIIHEE U BHYTPEHHEE.
BHemHee  omnonOTBOpEHHE  XAapaKTEpPHO  JUIA
oco0eii, oouTaromux B BoAe. I'aMeTHI MONaaaoT B
BOJAHYIO Cpely, HUX COEIMHEHUE IPOHCTEKAET
CIly4aiiHO. ¥ TaKHX >KMBOTHBIX €CTh CIlelHabHbIE
MIPOTOKH, BBIBOJAIIME TaMETbl U3 OpraHu3Ma
Hapyxy. BHeliHee omIom0TBOpEeHHE MPU3HAETCS
NPUMUTUBHBIM, a TaKXK€ HEHAJEKHBIM CHOCOOOM
COETMHEHUS TaMeT.

BHyTpeHHee OIJIOJOTBOPEHUE XapaKTEPHO IS
Ha3eMHBIX 0CO0€M, I/ie OTCYTCTBYIOT YCIOBHS JUIS
COXpPaHEHHS M COEIMHEHUS TraMeT B BHEIIHEH
cpene. Takue KUBOTHBIE UMEIOT HapyXHBIE
[IOJIOBBIE ~ OpraHbl  BCIEIACTBUE  IEPEHOCKU
CIEPMAaTO30MI0B B TE€JIO CAMKH, T'JI€ ¥ IPOUCTEKAET




OIINIOAOTBOPCHUC

Tema 2.3. OHTOreHe3 pacTeHuil, )KMBOTHBIX H
yeJioBeKa

1.Yto Takoe «oHTOreHe3»?

2.JlaiiTe XapaKTepUCTUKY SMOPHOHAIBHOTO IEPUO/Ia.
3.Kakue opranbl 1 TKaHU 3aKJIaJABIBAIOTCS HA CTaJUU
HEUpyIbI?

4.0xapakTepusyiTe HoCTIMOPUOHATIBHBIN TIEPHOI.
5.I1epropl MOCTAIMOPUOHAIBHOTO PA3BUTHS

6.Yto coboii mpecTaBiIsieT MpsMoe Pa3BUTHE.

7. UeM oTiIM4aeTCsl HEMPSIMOE pa3BUTHE?

1. Ownrorene3 (MHAMBHAYyaJIbHOE  Pa3BUTHUE)
BKJIIOUAET BECh EPUOJ HKU3ZHU 0COOU OT 3UTOTHI J0
cmeptH. Paznuyaror 1Ba nepuosa: sSMOpHOHAIBHBIN
U TIOCTAMOPUOHATIbHBIN

2. DMOpHUOHANBHBIN TIEPUO/] - BPEMS, KOT/1a HOBBII
OpraHM3M Pa3BUBAETCS BHYTPU MATEPUHCKOTO WU
BHYTPH SIM11a, CCMEHHU.

3aBepiiaercs pokIeHUEM (BBIXOJOM U3 000J0YEK
S11a, IPOPACTAHUEM).

Y MHOTOKJIETOYHBIX OpPraHU3MOB.

OMOpHOHANbHOE  pa3BUTHE  HAYMHACTCS  C
IpOOJIEHUS 3UTOTHI.

1) Jpobnenue - psaag  mociHeAOBaTEIbHBIX
MUTOTUYECKUX JIEICHUN 3UTOTHI.

Haunnaercs depe3 HECKOJBKO YacoB IOCIE
OIUIOJIOTBOPEHMS. 3UroTa aeautcs Ha 2 — 4 — §
— 16 — 32 u 1.0. Ilpu »TOoM 0O6pa3oBaBIIKEcs
KIeTku (O6macToMepbl) HE pacTyT, € KaKIbIM
JICJIEHUEM pa3Mep UX YMEHBIIAETCs], a KOJIMYECTBO
Bo3pactaer. I[lpomecc npobneHus 3aBepiiaeTcs
oOpazoBaHueM cdepbl € TOJIOCTBIO BHYTPH
(6bmactymbr).

2) I'actpyna - mpouecc 00pa3oBaHUs ABYXCIOHHOTO
3apozsiia. I [poomkaercs MUTOTHYECKOE JIETICHUE
KieTok. [lpoucxoguT BOSYMBaHWE BHYTPEHHETO
yuyacTka cTeHku. OOpasyeTrcss ABYXCIOWHBIM
MEIIOK:

- BHYTPEHHHUH CIION - JHTOEPMA;

- BHEILIHUH CJIOM - 3KTOJIepMa;

- CPEIHUH CJIOM - Me30epMa.

3) Heiipyna - mporiecc 3aKiaaKu OpraHoB.

3.3 osKkTOHmEpMBI - HAaYMHAIOT pa3BUBATHCA
HEpPBHbIE TIUIACTUHBI, JaayT Ha4yajlo HEPBHOM
TpyOKe — Pa30BBETCS COUHHOW M TOJOBHOM MO3T.
OcranpHas 5KTO/AEpMa JacT HA4ajJo Hapy>KHOMY
CJIOI0 KOXKHOTO MOKPOBA, OPTaHOB 3pEHUs, CIyXa.

- U3 sHTOEpMEI - O00Opa3yeTcs TpyOka - Oymyriuit
KHIIIEYHHK, €€ BBIPOCTHI MIPEBPATATCS B KUILICYHHK,
Me4YeHb, TOJDKENYIOUHYI0 JKele3y, JKeITyIOK,
OpTaHbI JIBIXaHHUS.

- W3 me3omepmbl - OynmeT pa3BUBAThCA XOpJa,
MBIIIIBI, MOYKH, XPAIMIEBOM M KOCTHBIM CKEJIET,
KPOBEHOCHBIE COCY/bl, MOUETIONIOBAsI CUCTEMA.

4. HaunHaeTcs ¢ MOMEHTa POKICHHS (BbIXOJa U3
000JI04eK KJIETKH) M MPOJIOJDKAETCS 0 MOMEHTa
puoOpeTeHUs OpraHU3MOM CIIOCOOHOCTH
pa3MHOXKaTbCsl. Y HEKOTOPBIX BHUIOB CMEPTh
HACTYIaeT cpasy Iociie Pa3sMHOXKEHUS. Y ApYyrux
BHUJIOB CIIOCOOHOCTh Pa3MHOXKATHCS COXPaHSIETCS
KaKoe-TO BpeMsi:

- IEPUO/I TTOJIOBOM 3PEIOCTHU - Y MHOTUX KUBOTHBIX
COXpaHsieTcs OINpeesieHHOe BpeMs (J1axe NecsSTKU
ner). [Toce yrpaThl CHOCOOHOCTH K Pa3MHOKEHHUIO




CMEpTh HACTYIAET Yepe3 HEKOTOPOE BpeMsI:
- TEepUOJ CTapeHUs - CHIXKAETCA YPOBEHb
O0OMEHHBIX MPOIECCOB, TPOUCXOJAT HEOOpAaTUMBIE
peakuuu B OpraHu3Me, KOTOpbIE MPUBOAIT K
CMEpTH.

5. B moctamMOpuoHaIbHOM pa3BUTUU OpraHu3Ma
MO>KHO BBIJICJIUTH HECKOJIBKO MEPUOIOB:
HopenpoayktuBHbiii. OCOOEHHO aKTUBHBIN POCT H
pa3BUTHE OpraHU3Ma, I10JIOBOE CO3PEBAHUE.

PenponykTUBHBIN. OYHKIIMOHUPOBAHUE
B3pOCIIOTO, c(hOpMHUPOBAHHOTO opraHusma.
PasmHuoxenue.

[TocTtpenponykruBHbii. llocrenenHoe yracanue
IIPOLIECCOB KU3ZHEIEATCIIBHOCTH, CTAPEHHUE.

6. OpraHu3mbl BBIXOIST MAJICHBKUX Pa3MEpPOB, HO
B HEM 3aJI0’KEHBI BCE OCHOBHBIE OPIaHbl, CXOIEH CO
B3poCibIM. Pa3BuTHE COIPOBOXKIAETCS POCTOM U
IIOJIOBBIM ~ CO3pEeBaHMEM. Takue  OpraHu3MBI
MEHbIIIE [I0/IBEpratoTCst HEeOIaronpUsATHBIM
BO3/IEUCTBHAM Cpe/ibl OOUTAHUS:

- IUSIBKU, MHOTOHOKKH, MTAyKH, PENTUINU, ITULBL,
3BEPH.

7. I3 AWLIEKIETKNA BBIXOAUT JIMYUHKA, YCTPOCHHAs
npoile B3pociaoi ocobu, pacter u nuraerca. Co
BPEMEHEM IMPOMCXOAMT HM3MEHEHHE OpraHoOB
(meramopdo3), OpraHu3M MpeBpallaeTCs BO
B3POCITYIO 0COOB.

Henonnoe npesparienue:

stiiIla — JIMYMHKA — B3pOCIIast 0CO0b

- KJIOIIBI, CTPEKO3bl, TApaKaHbl, IPIMOKPBUIBIE, BIIH
[TonHoe npeBpaiieHue:

gila — JMYMHKA — KYKOJIKa — B3pociiasi 0co0b

- 0abouku,  KyKHM,  IEpPENOHYATOKPBUIbIE,
JIBYKpBLIbIE, OJI0XH

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

2.B uem ocobennoctu padotsl I.Menuaens?
3.00bsicHUTE 1 3aK0H Menens.

4.C xakoi 1eNbI0 MPOBOJISAT aHATU3UPYIOIIEe
CKpeIIBaHuE?

5.Uto Takoe HEMmoJIHOe JOMUHUPOBaHHE?
6.00bsicHUTE 2 3aKOH MeHens.

3. Kak HacienyroTcs Npu3Haky B 3 3aKOHE
Mennens?

1. T'emetmka — Hayka O 3aKOHOMEPHOCTSX
HACJIEJACTBEHHOCTH W  HW3MeH4MBOocTH. JlaToit
«POXKJIEHUS» T€HETUKH MOKHO cuuTaTh 1900 ron,
korma I'. Jle @pu3 B I'ommanauu, K. Koppenc B
I'epmanuu u O. Yepmak B ABCTpUU HE3aBUCHUMO
Ipyr  OT  Jpyra  «IEpEeOTKPBUIM»  3aKOHBI
Hacjle[AOBaHUsl TMPU3HAKOB, YCTaHOBIEHHble [
Menpnenem eme B 1865 rony.

HacneacTBeHHOCT — CBOWMCTBO  OpraHW3MOB
rnepeaaBaTh CBOM MPU3HAKUA OT OJHOIO MOKOJIEHUS

K Ipyromy.

N3MeH4nBOCT  —  CBOMCTBO  OpPraHU3MOB
MPUOOpPETAaTh HOBBIE 110 CPABHEHUIO C POJIUTENSIMU
[IPU3HAKU. B LIUPOKOM CMBICIIE ox

W3MEHUYMBOCTBIO TOHUMAIOT pa3JInYUs  MEKIY
0c00sIMU OZTHOTO BHJIA.

2. Menzenb cienoBajl HEKOTOPHIM NPHHLMIIAM B
CBOMX HCCIIEJJOBAHUSX, KOTOpBIE IIPUBEIH €r0
paboTHI K yCIexy:

1. Vcnonb30Ban TrUOPHIOIOTHYECKUN METOJ




TCHCTUKH, IIoABEprad CKpCIIMBAHUIO PACTCHUA
ropoxa € 4YCTKO pas3iM4aroniuMUcCd IMPU3HAKAMU:

KENTBIH - 3€JCHBId LBET CEMSH, TIJaaKas -
MOpIIMHUCTAs (hopMa ceMsiH

2. VuuThIBal TOpU CKPEIIMBAHMKM HE BCIO
COBOKYITHOCTh ~ NpPHU3HAKOB, a  OTJCIbHBIC

albTepHATUBHBIC TMPU3HAKU (PKENTHIA - 3€JICHBIH
LIBET CEMsIH)

3. Benm KOIMYECTBEHHBIM ydeT IOTOMKOB B
psAoy TOKOJIGHWH, aHaTu3UpOBall  MOTOMCTBO
K101 ocoou

4. [Ipy pa3MHOXXEHHUU HCIOIb30BAT YHCTHIE
JIMHUY - TPYIIIbl PACTEHHUH, KOTOPbIE TeHETUYECKU
OJTHOPOAHBI (FOMO3UTOTHl AA, aa) U TOTOMKHU
KOTOPBIX HE UMEIOT pa3HOOOpa3us Mo U3y4acMoOMy
IpU3HAKY.

3. TI''Mennenr ycranoBun | 3akon: 3akoH
eanHooOpa3us | TMOKOJNEeHHS W JAOMUHUPOBAHUS
OJTHOTO TIPU3HAKa HaJl APYTHM.

DTOT 3aKOH OCHOBAH Ha BapHaHTE B3aUMOICHCTBUA
MEXIy T€HaMH - TOJIHOM JOMHHHpoOBaHUH. [lpm
TaKOM BapuUaHTe OJUH TeH - JOMUHAHTHBIH,
IIOJIHOCTBIO ITOAABIISIET IPYrOM I'€H - PELleCCUBHBIM.
B okcmepumeHTe, KOTOPBIH MBI TOJBKO UTO
U3ydmiii, MeHJenb CKpeUIMBajl YUCTHIE JIMHUU
ropoxa c¢ xkenteiMu (AA) u 3eneHbIMH (aa)
CEMEHAaMM, B pe3yjibTaTe BCE MOTOMCTBO HMENO
JKENTHIN 1BET ceMsiH (Aa) - ObLIO €TUHOOOPA3HO.
4. AHanu3upyolee CKpelBaHue - CKpelBaHue
ruOpugHOi ocoOu (y KOTOpOil He U3BECTEeH
TEHOTUII) C TOMO3UTOTOH 10 PELECCUBHOMY
MpPU3HAKY.

AHanu3upys TMOJYyYEHHOE TIIOTOMCTBO, MOKHO
clenath BBIBOA O TEHOTHIIE THOPUAHOM OCOOM.
Ecnu reHotun usyuyaemoil 0coOM COAEpPKUT J1Ba
JOMUHAHTHBIX TeHa (AA) - TO B NOTOMCTBE HE
MOJKET TIPOSIBUTHCS PELECCHBHOTO NMPHU3HAKA, TaK
KaKk BCE€ TMOTOMCTBO OyJeT eauHooOpazHo (Aa).
Ecnu m3ydsaemas ocoOb COIEPKUT PELECCUBHBIN
reH (Aa), To MOJIOBMHA MTOTOMCTBA Oy/IeT €ro UMETh
(aa). B pesynbrare CTaHOBUTCS W3BECTEH TC€HOTHIT
ruOpuIHON 0co0u.

5. [ToMHMO MOTHOTO TOMUHUPOBAHHUS, CYIIIECTBYET
HEMOJHOE JOMUHHPOBAHUE, KOTOPOE XapaKTepHO
JUIE HEKOTOPHIX TEHOB. V3BECTHBIM MPUMEPOM
HETOJIHOT0 JIOMUHHPOBAHUS SIBIISIETCS
HacJIeJOBaHHE OKpAacKU JIETIECTKOB y PaCTEHUS
HOYHas KpacaBulla. B »Tom ciiyuae TeHBl He
MOJIHOCTBIO MOJABIISIOT JIPYT APYyTra - MPOSBISETCS
npomMexxyrounbld  mpusHak. IloromctBo  F1
MOJTYYHJIOCHh €UHOOOPa3HBIM (BO3MOXKEH TOJIBKO
OIUH BapuaHT - Aa), HO (EHOTUIIHYECKH Y
reTepo3UTroThl MpHU3HAK OyAeT MHpPOSBIATHCS Kak
MPOMEXYTOUHOE cocTosiHue (AA - KpacHbI, aa -
Oenbiii, Aa - pO30BBIiN).




6. Bropoii 3akoH Menens - 3aKOH pacIieTUICHHS
"Ilpu CKpeImMBaHUHM TETEPO3UTOTHBIX THOPHIIOB
(Aa) mepBoro nokojieHus F1 Bo BTOpoM MOKOJICHUN
F2 nabmomaercst pacuieruieHHe 10 JIaHHOMY
MpU3HAKY: 1o TeHotumy 1 : 2 : 1, mo ¢penotumy
3:1"

7. 111 3akon Menaens: "lIpu ckpemuBaHuu 0COOCH,
OTIUYAIOIIUXCS IPYT OT Apyra 1mo AByM (u Ooee)
nmapaM ajdbTEPHATHUBHBIX TIPU3HAKOB, TEHBI W
COOTBETCTBYIOIIME UM TPU3HAKU HACIEAYIOTCS
HE3aBHCHMO JPYT OT APyra, KOMOMHUPYSICH APYT C
JPYTOM BO BCEX BO3MOKHBIX COUETAHUSX.
KoMOuHammu reHoB oTpakaroTcs B 00Opa30oBaHHUH
ramer. B cooTBeTCTBUM € MPaBUIOM, U3JI0KEHHBIM
BhIIIIE, aurerepo3urora AaBb oOpasyer 4 twuma
ramer: AB, ab, Ab, aB - TonbpkO ecau reHbl
HAXOJIATCS B Pa3HBIX XPOMOCOMAX.

Kaxnas ocobr AaBb o6pasyer 4 tuma ramer,
BO3MOXXHBIX THOPHJIOB BTOPOTO  ITOKOJICHHS
nonyyaercss 16. Ilpu Takom oOuwnuu ramer u
OOJBIIIOM  KOJMYECTBE TOTOMKOB, pa3yMHEe
ucrnonp3oBath pemietky llennera. B pesymnbrate
CKpEIIUBAaHUSI TUTETEPO3UTOT cpear 16 TOTOMKOB
noiryyaeTcsi 4 BO3MOXKHBIX (peHOTHIA:

Kenreie rnankue - 9

Xentpie MOpIIMHUCTBIE - 3

3eseHble TIaaKue - 3

3esneHble MOPIIMHUCTBIE - 1

Pacmieninenne mo denotuny cpeau THOPUIOB
BTOPOT0 MOKOJIEHUs cocTaBisieT: 9:3:3:1.

Tema 2.5. CuenuieHHOe HacJleJ0BaHUe IPU3HAKOB
1.B ueM 0COOEHHOCTb CLEMJIEHHOTO HacJel0BaHUs
PU3HAKOB?

2.Kakoii onbiT nposen T. Mopran s
JI0Ka3aTeNbCTBA CLUEIUIEHHOTO Hacle0BaHus?
3.Chopmynupyiite 3akoH T.Moprana.

4.0t 4ero 3aBUCUT KPOCCUHTOBEP B XPOMOCOMAX ?
5.Kak HacnenyroTcs reHbl, pacroioKeHHbIE B
ITOJIOBBIX XpOMOCOMAax?

6.I1puBeauTe NpUMeEpHI CLETJIEHHOTO HACIEIOBAHNUS
MPU3HAKOB.

1. CoBmecTtHOe HacienoBanue reHoB T. Mopran
NPEUIOKWI Ha3BaTh CUEIUIEHHBIM. Yuciao rpymnn
CLICTUIEHUSI COOTBETCTBYET TallJIOUIHOMY Habopy
XpOMOCOM.

Cnoco0  HacnenoBaHMsSl — CIEIUIEHHBIX  TI'€HOB
OTJIMYAETCS OT HACJIEI0BaHUS F€HOB, HAXOAAINXCS
B pasHbIX xpomocomax. [lpm HezaBUCHMOM
KOMOMHHPOBAHUU JTUTUOPHUII 00pa3yeT dYeThIpe
TUIIA TAMET B PaBHBIX KOJIMYECTBAX, a JUTUOPUI C
r€HaMM, JIOKQJM30BaHHBIMM B OJHOW mape
XpOMOCOM, — TOJbKO JIBa TUIIA TaMeT, TOXE B
PaBHBIX KOJIMYECTBAX.

2. Jlns  TpOBEpKH  ITOTO  TPEATIOIOKEHUS
amepukaHckuii remetuk T. Mopran BbeIOpan y
npo3o¢uiabl  mapy TE€HOB, KOHTPOJIUPYIOLINX
OKpacky Tena (cepoe — yepHoe) U GopMy KpbLia
(nmuHHBIE — 3a4aTOYHBIE), KOTOpBIE
pacmojoKeHbl B OJHOM Mape TOMOJIOTMYHBIX
xpomocoM. Cepoe Tea0 M AJUHHBIE KpPbLIbS
SBJIAIOTCSL JIOMHUHAHTHBIMU Ipu3Hakamu. Ilpu
CKPELIMBAaHUN TOMO3UTOTHON MYXH C CEPBIM TEIOM
U JUIMHHBIMHU KPBUIbSMU U T'OMO3UIOTHOM MYXHU C
YEepHBIM TEJIIOM M 3a4aTOYHBIMU KpBLIb SIMH BO
BTOPOM  TIOKOJICHUM  JCUCTBUTEIBHO  OBLIM
II0JIyYEHbI B OCHOBHOM POJUTENIbCKHE (PEHOTHUIIBI B




COOTHOILIEHUH, OJM3KOM K 3:1, OJTHAKO MMEIOCh U
HE3HAUYUTEIIHOE KOJHMYECTBO OCO0ei C HOBBIMH
KOMOMHALUAMU 3TUX TpU3HaAKoB. JlaHHBIE 0coOu
Ha3bIBAIOTCSA PEKOMOMHAHTHBIMH.

3. 3akon T. Moprana MOXXHO C(HOPMYIHPOBATH
cleayrmumM o0pa3om:

- TE€Hbl, HaXOJAUIMEeCs B OJHOW XPOMOCOME,
0o0pa3yloT  Tpynmy  CHEIUIEHHS M 4acTo
HaCJIEyIOTCSI COBMECTHO, IIpU 3TOM 4acToTa
COBMECTHOIO  HACJIE€IOBAHMS  3aBUCUT  OT
paccTosiHUsI MEXJy TreHaMu (4eM OJmxke, TeMm
qarie).

4. PaccTosiHME MEXy T€HaMU, Paclol0KEHHBIMU B
OJIHOM XpOMOCOME, ONPENESAeTCs IO IMPOLEHTY
KPOCCHHIOBEpAa  MEXJIy HUMH U IpSIMO
IPOMOPIUUOHAIBHO €My. 3a €AUHUILY pacCTOSHUS
npussT 1 % xpoccunrosepa (1 mopranuna wim 1
caHTUMOpranuaa). Uem mamnbliie reHbl HaXOASTCA
JIpyr OT Apyra B XpOMOCOME, TEM Yallle MEXITY
HUMU  OyJeT  MPOUCXOIUTh  KPOCCUHTOBEP.
MakcuManabHOE pacCTOSHUE MEX]y TI'eHaMy,
pPacnoyIOKEHHBIMM B OJIHOM XPOMOCOME, MOXKET
ObITh paBHO 49 CAaHTUMOpPraHUIAM.

5. Tak kak X-XpoMocoMa MPUCYTCTBYET y 000uX
II0JIOB, TO B HEH pacnojiaratoTcsi reHbl, KU3HEHHO
BakHbIe 17151 000ux mosyoB. [ToTepss X-xpoMocombl
MPUBOAUT K THOENW 3HUTOTHL. Y-XpoMocoma
BCTpeYaeTcst y 0co0eil TOIbKO OJJHOTO MojIa U HECET
OUEHb OIPAHUYEHHOE YUCJIO T'€HOB, XapaKTEPHbIX
TOJIBKO JUUISl COOTBETCTBYIOIIEro noja. E€ Hanmnuue
WIM OTCYTCTBHE MOXET TMPUBECTH JMIIb K
U3MEHEHHI0O B Ppa3BUTUU TJIaBHBIM  00pa3oMm
IOJIOBBIX IIPU3HAKOB.

[Ipu3Hakyu, TEHBI KOTOPBIX pACIOJIOKEHBI B
MOJIOBOM Tmape, 00a IMosia HacieaylT Mo X-
XpoMocoMe. ¥ TOMOraMeTHbIX ocoOel mapHble X-
XPOMOCOMBI MOTYT HECTH KaK JOMUHAHTHBIE, TaK U
peLeccuBHbIE MPU3HAKU. Opnnako y
rereporaMeTHbIX ocoleil X-xpoMocoMa HenapHas,
U OHA HECET TOJBKO OAWH U3 reHoB. Iloaromy
JaHHBIE TPHU3HAKU MPOSBIAIOTCS IO-Pa3HOMY Y
pasHbIX nosoB. HacnenoBaHue NpU3HAKOB, TE€HBI
KOTOPBIX PACIOJIOKEHBI B MOJIOBBIX XPOMOCOMaX,
CLIETIEHO C ITOJIOM.

6. PaccmorpuM  crermuieHHOe € TIOJIOM
HacJIeJ0OBaHUE Ha MpuMepax. Y JAOMAIIHUX KOIIEK
TeH OKpPACKM LIEPCTU HAXOTUTCS B X-XpOMOCOME.
UYé€pHast oOKpacka OIpeAenseTcss JTOMHHAHTHBIM
reHoMm B, a pepkas — penieccuBHbIM reHOM b. [Tpu
reHoturie BB pa3BuBaercs oco0p ¢ uépHOU
OKPacKOH IEPCTH, a TPU TEHOTHUIIE bb IPOSBIISIETCS
pbDKas OKpacka. Y rerepo3uror Bb umeer mecro
HEMOJIHOE  JIOMUHHUPOBAaHWE W Pa3BUBACTCS
yepenaxoBas (MSATHUCTas, TPEXLBETHAsI) OKpacKa.
PaccmoTpuM HaciienoBaHHWE OKPACKM IIEPCTH Y




Pa3HBIX IOJIOB.
7. Y denoBeka psJ NPU3HAKOB TAKXKE CLEIUIEH C
nogmom. K HMM  oTHOcATCsA,  Hampumep,
HACJIEI0BaHUE PELIECCUBHOIO I'€HA 1aIbTOHU3MA —
QHOMAJIMM LBETHOIO 3PEHHs, CBSI3aHHOW C
HECTIOCOOHOCTBIO Pa3iIuyaTh KPACHBIA M 3€IEHBIN
I[BETAa, PpELECCUBHOrO TIeHa remodumuun —
HECBEPTHIBAEMOCTH KPOBHU.

Tema 2.6. 3aKoHOMepPHOCTH H3MEHYHBOCTH
1.Y10 coboii mpeacTaBiseT MOAU(PUKAIIMOHHAS
U3MEHYMBOCTh?

2.B pe3ynbrarte 4ero BO3HUKaeT KOMOMHATHBHAS
U3MEHYUBOCTb?

3. C ueM cBsi3aHBI MyTaIMN?

4.C 4yeM CBsI3aHbBI T€HHbIE MyTalluu?

5. C ueM cBsA3aHBI XpPOMOCOMHbBIE MyTaluu?

6. C ueM cBsI3aHBI TEHOMHbBIE MyTalUn?

7. B dyem CyTh 3aKkOHa TOMOJIOTMYHBIX PsJIOB
Basunoa?

1. MoaudukanuonHas HU3MEHYUBOCTb - 3TO
W3MEHEHUS MPU3HAKOB OpraHu3mMa (ero ¢peHoTHuna),
BBI3BAHHBIE  W3MCHCHHUSMH  YCJIOBHHA  CPEIbI
oOMTaHUST M HE CBsS3aHHbIE C W3MEHE HUAMU
TCHOTHIIA.

Monudukanuu - 3TO peakuud Ha H3MEHEHHE
WHTCHCUBHOCTH JICWCTBHUS OMPECIICHHBIX YCIOBHMA
cpenpl  oOWTaHUA, OJIWHAKOBBIE JUJISI  BCEX
TCHOTUITUIECKH OJHOPOTHBIX OPTAaHU3MOB.

s MOAU(PHUKAITMIOHHOM U3MEHYUBOCTHU
XapaKTepeH IPYIIOBOI XapaKkTep, OHa 4acTo (HO HE
BCEr/a) CIYXHUT MPHUCIOCOONICHUEM K YCIOBUSAM
BHEIIIHEH  CpeJbl. H3BecTHBIM  mpuUMEpPOM
MOIU(DUKAIIMOHHON ~ W3MEHYMBOCTU  SIBIISIETCA
U3MEHEHHE OKpacKH LIepCTH y 3aila-Oensika B
3aBHCHMOCTH OT CE30Ha roja.

Takoe wW3MeHEHHME OKpacku JHenaer ux Ooiee
MPUCTIOCOOJICHHBIMH, TOBBIMIAET BBIKUBAEMOCTD:
3asil] CIIMBAETCSl C BHEUIHEW Cpefiol U CTaHOBHUTCA
HE3aMeTeH ISl XUIIHUKOB.

2. KomOuHaTHBHAasE M3MEHYMBOCTh BO3HUKAET B
pe3ysibTaTe TOSIBJICHUS Y TIOTOMKOB HOBBIX
COUYeTaHHI reHOB (KOMOUHANIWHT). DTH KOMOMHALIUN
BO3HHKAIOT BO BpEMS MEi03a B Pe3yJIbTaTe XOPOIIIO
BaM 3HAKOMOTro (s HaJAECh!) KpOCCHHTOBEpa -
oOMeHa yd4JacTKaMH MEXIy TOMOJIOTHYHBIMH
XpOMOCOMaMH.

3armoMHUTE, YTO B OCHOBE KOMOWHATHUBHOM
W3MEHUMBOCTH  JIKUT TPH  KPaeyroJIbHBIX
MOMCHTA:

- CnydyailHas KOMOHWHAIWMsI TEHOB B XOJe
KPOCCHHTOBEpa.

- Hes3aBucuMoe pacxokIeHHE XpOMOCOM B
Menose.

- CnyuaiiHas BcTpeda raMeT MpH OIUI0JJOTBOPEHUN
3. MyranuoHHas H3MEHUYMBOCTh CBsS3aHa C
BO3HHMKHOBEHHEM MyTaIuii. Mytamuu (J1aT. mutatio

- I/ISMGHGHI/IG) - BHE3AIIHBIC, BO3HHKAKOIIUC
CIIOHTAHHO HNJIn BBI3BAHHBIC MyTarcHaMu
HacJI€ayeMbIC HN3MCECHCHUA T€HETUYCCKOI'O

Marepuaia, MPUBOAAIIME K M3MEHEHUIO TeX WU
VHBIX IPU3HAKOB OPraHU3Ma.

s Toro, 4ToOBl TOHATH CYTh MYTAIMOHHOU
W3MEHUYMBOCTH, JABAWTE NagUM XapaKTEPUCTHKY
MYyTaLUsIM:

1.Mytauuu - pe3Kue CHOHTaHHbIE W3MEHEHUs




TeHOTUIIA

2.Crolikue, nepesaroTcst HIOTOMKaM 4epe3 MOJIOBbIE
KJICTKH (TaMeThI)

3.Henampasnennsie. bonpmmHCTBO MyTanuii -
BpeJHbIE (YacThb U3 HUX JI€TalbHbIE), JIUIIb OYEHb
HeOobIIast 4acTb HOCUT I10JIE3HBII
IPUCHIOCOOUTENBHBINA XapakTep, MyTalUU TaKKe
MOT'YT OBITh 0€3pa3TMYHBIMU (HEUTPATBHBIMH) JIJIS
opraHusma

4 HocsT MHAMBUAYATBHBIN XapaKkTep

4. I'ennbie (Toueunbie). MI3MeHEHUS TPHU TEHHBIX
MyTalUsAX IPOUCXOIAT B IOCIENOBATEIBHOCTU
HykiaeotunoB Monekynsl JJHK. Moxer ciydarbcs
TAKOE€, YTO OJUH WM HECKOJIBKO HYKJICOTHIOB
BeimagatotT u3 JJHK (nenenus), BcTaBstoTCst HOBbIE
HYKJIEOTHU]IBI, YIBanBaIOTCS MUMEIOLINECS
HYKJICOTH/IbI (yTIJIMKALKs).

N3menenunsa JIHK Benyt k Tomy, 4TO B pe3ynbTaTe
Ha puOOCOMax CHUHTE3UpPYETCs OCIOK C WHOH
aMUHOKHUCIIOTHOM  mocienoBarenbHOcThi0. K
npumepy: u3HayanbHo Tpuiuier JHK "TAIL"
KOJUpOBaJl aMUHOKKCIIOTY "Met", Hykneotua "T"
BbIlAJl M3 TPUIUIETAa MPOU30LUIA  BCTaBKa
Hykineoruna 'I". B pesynabrate = BMmecTO
amMuHOKHUCIOTHL "Met" Tenmepp cuHTE3UpyeTrcs
aMuHOKHCII0Ta Bair.

HoBble aMMHOKHCIOTBI MOTYT IIOMEHATH CBOWCTBA
0enKa, TaK 4To MPHU3HAK, 32 KOTOPHII OH OTBEYaer,
Oyner MeHsThCcs. Toabko 4YTO BBl Y3HaIM 00
YHUBEPCAJIbHOM CXeMe - U3MEHEHMU (PeHOTHNa B
pe3yJIbTaTe U3MEHEHHUI TeHOTHUIA.

5. XpomocoMHble. B pesynbTare XpOMOCOMHBIX
MyTallUd TPOUCXOASAT CTPYKTYpHbIE H3MEHEHHUS
XPOMOCOM (HE ClIeyeT MyTaTh ¢ KPOCCUHTOBEPOM,
KOTOPBIM MPOUCXOJUT B HOPME U MOJpa3yMeBAET
OOMEH  ydacTKaMH MEXAYy T'OMOJOTHYHBIMU
xpomocomamu). IlociencTBus ~ XpOMOCOMHBIX
MYTallU{ 4acTO OKa3bIBAKOTCS JIETAJIbHBI.

B pesynbTraTe Takux MyTanuid MOXXeT IPOUCXOIUTh
yTpata (zenenusi) ydacTka XpOMOCOMBI, €ro
ylIBOeHue (aymiukanus), moBopor Ha 180°
(MHBepcHs), MEPEHOC Y4acTKa OJHOM XPOMOCOMBI
Ha Jpyryroo (TpaHCIIOKalus), MEpPeHOC ydacTKa
BHYTPH OJITHOM XPOMOCOMBI (TPAHCIIO3ULIUSA).
6.'enomHbple MyTanuu. JlaHHBIM THUII MyTanui
MPOSABIIAETCS B H3MEHEHHU YHCIA XPOMOCOM.
Beigensror:

ABTONOJUIUIONANIO - KPAaTHOE YBEJINYEHHE UUCIIA
HabOpPOB XPOMOCOM

B pesynprare TakMx MyTanMi  KOJHMYECTBO
XPOMOCOM YBEJIMYUBAECTCS B KPATHOE KOJIMYECTBO
pa3 (2,34 u t1.10.). B pesynpraTe mnosydarorcs
OpPraHM3MBbl TPHUILIOWIBL, TETPAIUIOUABI W T.A.
WHorja Takue MyTallMy BbI3bIBAIOT HCKYCCTBEHHO,




K IPUMEDPY, B CEJIEKIINU pacTeHui. I3BeCTHO, 4TO y
MOJIUTIIIONIOB 00JIee KPYITHBIE U COYHBIC TIIOIBI.

7. 3aKOHA TOMOJIOTMYECKHUX PSIZIOB HACIEICTBEHHOM
HM3MCHYHNBOCTH, BBITIISIUT TAK:

«TEHETUYeCKH  OJIM3KHME  pOIbl U BHJBI
XapakTepUu3yeTcs CXOJHBIMU panamMu
HACJEeJACTBEHHOM  M3MEHYMBOCTM  C  TaKoOH

MPaBWIBHOCTBIO, YTO, 3Has psia GopM B Ipenenax
OJIHOTO BHUJA, MOXXHO TPEIBUJIETh HAXOXKICHHE
napaieIbHbIX (GOpM Yy JPYrUX POJCTBEHHBIX
BHJIOB U POJIOBY.

910 sBneHne BaBUiIoB 00BSCHUI TaK.

Y  pOACTBEHHBIX OPraHU3MOB HU3MEHYUBOCTh
NPU3HAKOB HACT B OJIHOM HaIlpaBiICHUHU, T. €
napajieabHoO.

Takyro mapaiienbHyl0 U3MEHYHBOCTH MMEIOT HE
TOJIbKO BUBI OJHOTO M TOTO € POJa, HO U BHJbI
OJIM3KHUX TI0 MPOUCXOXKICHUIO posoB. Hampumep,
MIIIEHUIIBI, SUMEHS, PKH, OBCA, U Jp. 3JIaKOB.
BaBuiioB ycTaHOBUII, UTO MOAOOHBIN Mapaienn3M
(rOMOJIOTUYHOCTh) HM3MEHYMBOCTU IPUCYL] HE
TOJIBKO PACTEHUSM, HO U BCEMY KHUBOMY MUDY.

Pa3znen 3. Teopus 3BoJIOMHA

Tema 3.1. UcTopusi 3BOJIIOIIMOHHOTO YYEeHUSI.
Muxkpo3Bosrrouus

1.Bxnax Kapna JInnHes B pa3BUTHE IBOJIIOITHOHHBIX
B3IJIS/10B.

2.KT0 co3man nepBoe meaoCcTHOE IBOTIOIMOHHOE
yueHue?

3.Yuenue /lapBrHa 0 IPOUCXOKICHUH BHJIOB.
4.Yro sBnseTcs (hakTopaMH 3BOJIIOLUU?
5./laiiTe XxapakTepuCTUKY BU/A.

6. [laiiTe XapaKTepHCTUKY MOMYJIALUH.
7.EcTecTBeHHBII 0TOOP, KaK (PaKTOp IBOJIIOLMH.
8. Uto Takoe BupooOpa3oBanue?

9. O6BsicHUTE TTPOLIECCHI TeorpaduyecKoro
BU000pa30BaHMUsL.

10. OOBsICHUTE MPOIECCHI IKOJIOTUIECKOTO
BUJI000pa30BaHUs.

1. Kapn JlunHell Bepun B COTBOPEHHE MPHUPOJbI
00roM M TMOCTOSIHCTBO BMJIOB, HO JIOIyCKal
BO3MOYKHOCTh BO3HUKHOBEHHMSI HOBBIX BUJIOB ITYTEM
CKpELIMBAHUS WIH TIOJ1 BIUSIHUEM YCIIOBUM CPEJIbI.
B knure «Cucrema mnpupons» K. Jlunuei
000CHOBaJl BHUJ KaK YHHUBEPCAIbHYIO €JUHMIY U
OCHOBHYIO  (OpMy  CYILECTBOBaHHUS  JKHUBOTIO;
KQKJIOMY BHUJly )KUBOTHBIX U PACTEHHA MPUCBOMUII
NBOIIHOE 0003HAYEHUE, TJIe€ CYLIECTBUTEIbHOE —
Ha3BaHUE pOJIa, MPUJIaraTeIbHO€ — HaUMEHOBaHUE
BUja (Hanmpumep, YeroBek pa3yMmHbIN)’, omucan
OTPOMHOE KOJIMYECTBO PACTEHUH M IKUBOTHBIX;
pa3zpaboTall OCHOBHBIE NPHUHLHUIIBI CHUCTEMATUKHU
pacTeHM M >XMBOTHBIX M CO3Jall HUX IEPBYIO
KJIACCU(PUKAIIHIO.

2. Xan batucr Jlamapk co3nan nepBoe 1eI0CTHOE
SBOJIONIMOHHOE ydeHue. B pabore «Dumocodus
3oojorun»  (1809) OH BBIAEIWI  OCHOBHOE
HalmpaBJIeHHE SBOJIOIUMOHHOIO Ipolecca —
IIOCTETIEHHOE  YCJIOKHEHME  OpraHu3aluud  OT
HU3MUX GopM K BbICHIMM. Takke OH pa3BUBAI
TUIOTE3Y O  €CTECTBEHHOM  IPOMCXOKICHUU
yeloBeka OT  O0Ee3bSIHOMOJOOHBIX  MPEIKOB,
Nepene X K Ha3eMHOMY 00pasy xu3HH. Jlamapk
CUUTAJ JIBUKYIIEH CUJIONW 3BOJIOLMHU CTPEMIICHUE
OpraHM3MOB K COBEpPILUICHCTBY M YTBEp)KAal
HacjeA0BaHUE OJIaroNpHOOPETEHHBIX MPU3HAKOB.
To ecTb opransl, HeOOXOAMMBIEC B HOBBIX YCIOBHSIX,
B pe3yJbTaTe yNpa)XHEHHs pa3BUBAIOTCS (Iies y
xupada), a HEHYXKHbIE OpraHbl BCIEICTBHE




HeyNpaXHEHHs arpodupyrorcs (Tjasa y KpoTa).
Opnako Jlamapk HE CMOT BCKPBITh MEXaHHM3MBI
3BOJIIOIIMOHHOTO Tponecca. Ero rumoresa o
HaclleIOBaHUH OpUOOPETEHHBIX  TPU3HAKOB
oKazajgach HECOCTOATEIbHOM, a YTBEp)KICHHE O
BHYTPEHHEM  CTPEMJICHUM  OpPTraHu3MOB K
YCOBEPILIEHCTBOBAHUIO — HEHAYYHBIM.

3. CBou 3BoronoHHbIe uaen Y. JlapBUH U3T0KIIT
B psane pabot: «lIponcxoxkaeHue BHUIOB ITyTEM
€CTECTBEHHOTI0 0TOopay, «/3MeHeHHe JOoMalTHhX
YKUBOTHBIX U KYJIbTYPHBIX PACTEHUH MOJT BIHSIHIEM
oJloMalllHUBaHUA», «lIpoucxoxaeHue yeaoBeka U
MOJIOBOM 1MOAOOP» U AP.

VYyenue JlapBuHa CBOAUTCSA K CIEAYIOIIEMY:

- Kaxnaasi ocoOb TOro WJIM MHOTO BUAa OOJagacT
WHAMBUIYAIbHOCTHIO (M3MEHUHUBOCTD);

- YepThl HHAUBHIYAILHOCTH (XOTS ¥ HE BCE) MOTYT
nepeaaBaThCs 10 HACIEeACTBY (HACIEICTBEHHOCTD);
- oco0M TpoM3BOIAT OoJsibliee  KOJIHMYECTBO
MOTOMKOB, Y€M JIOKUBAET 10 TIOJIOBOW 3PENIOCTU U
Hayala pa3sMHOXKEHHUS, TO €CTb B MPHPOJE
CylIecTByeT 60ph0a 3a CyIIecCTBOBAHUE;

- TpeuMyIiecTBo B Oopnr0Oe 3a CyliecTBOBaHUE
octaércsi 3a Haubosiee MPUCTOCOOICHHBIMU
0CO0sIMM, KOTOpbIE HMEIOT OOJIbIIE IIAHCOB
OCTaBUTH TOcJe ceOs MOTOMCTBO (€CTECTBEHHBIN
otbop),

- B pe3yJbTaTe €CTECTBEHHOT0 0TOOpa IPOUCXOIUT
MOCTENICHHOE YCJIOKHEHNE YPOBHEW OpraHU3aIiu
KU3HU U BOSHUKHOBEHHE BUJIOB.

4. ®aktopsl sBotonMHK 1o Y. JlapBuHy — 9T0:!

- HaCJIeICTBEHHOCTb;

- I3MCHYNBOCT;

- Oopb0a 3a CyIIeCTBOBAHHUE;

- €CTECTBEHHBIN 0TOOD.

HacnencrtBeHHOCTh — CIOCOOHOCTH OPTaHH3MOB
nepefaBaTh W3 TIOKOJICHUS B TIOKOJICHHE CBOH
npu3Hakd. 3MeHYnBOCTh —  CIOCOOHOCTH
OpPTaHU3MOB IMPUOOPETATH HOBBIC TIPU3HAK

5. Bun (Guonorndeckuii) — COBOKYITHOCTh 0COO€HH,
oOaaronmx HACIIEICTBEHHBIM CXOJICTBOM
MOP(]OTOTHIECKHX, (U3HOTOTHYECKHUX u
OMOXUMHYECKUX 0COOEHHOCTEH, CBO0OOIHO
CKPEIIMBAIOIINXCS W JAOMUX  IUI0JI0OBUTOE
MTOTOMCTBO, TPUCIIOCOOJICHHBIX K OMPEACIEHHBIM
YCIOBUSIM JKHM3HM M 3aHUMAIONIUX B TPHUPOIE
ompeneaEHHy0 00JacTh — apeat.

Bunelt paznmuarorcs  Mexay  coboit  psaom
NpU3HAKOB H cBOWCTB. Kpurepum Buga —
XapaKTepHBIC IPU3HAKU U CBOWCTBA

Bun xapakrepusyercsi COBOKYITHOCTBIO KPUTEPHEB.
Hu onuH 13 kpuTepueB HE SIBISIETCS a0COTIOTHBIM.
Hampumep, mopdonoruyeckoe CX0ACTBO MOTYT
MMETh pa3Hble BUIBI, HO OHH HE CKPEIIUBAIOTCS
MEXIy CO000# (BUIBI-TBOWHUKH BCTPEYAIOTCS Y




KOMapoB, KpbiC U 1p.). DOU3HOIOTHYECKHI
KpUTEpUIl Takke He aOCoNOTeH: OOJBIIMHCTBO
pasHbBIX BHMJOB B IPUPOAHBIX YCIOBUSX He
CKPEUIMBAIOTCSA, MIIM IOTOMCTBO UX OECIIOTHO, HO
€CTb UCKIIIOYEHUS — PsIJl BUJIOB KaHApEeK, TOMoJIeH
u 1p. Takum 0O6pa3om, Al yCTAaHOBJICHUS BUI0BOU
NPUHAAJICKHOCTH  HEOOXOIUMO  HCIOJIb30BATh
COBOKYITHOCTb KPHUTEPHEB.

6. Ilomymsmuss — COBOKYHNHOCTH CBOOOIHO
CKpeLIMBAOIUXCcsd 0co0e 0JHOro BHJA, KOTOpas
JUIMTEIIbHO CYUIECTBYET B ONPEHECIEHHOM 4YacTh
apeajla OTHOCHUTEIBHO OOOCOOJEHHO OT APYrux
COBOKYITHOCTEH TOr'O kK€ BUJA.

[Monmynsiumst  sIBASICTCST  CTPYKTYPHOM — €IMHULEH
BUJA U €IWHUIICH SBOJIONUH. DBOIIONUOHUPYIOT
HE OTAeIbHBbIE O0co0M, a TpyHmbel 0cCOoOeH,
00beMHEHHBIE B MONYJISLUUU. OBOJIIOLIMOHHBIE
IPOIIECCH] B MOMYJISLMU IPOUCXOJAT B pe3yJIbTare
WU3MEHEHHS YaCTOT aJIeNIeH U TeHOTHUIIOB.

7. EctecTBeHHBIIl 0TOOp — mpoliecc, B pe3yibTaTe
KOTOPOTO BBDKMBAIOT M OCTAaBIISAIOT TIOCIE ce0st
IIOTOMCTBO PEUMYLIECTBEHHO ocolu c
NOJIE3HBIMU JIJISL TOMYJISIuK cBoiictBamu. OtOop
JeicTByeT B NONYISLUAX, €ro oObeKTaMu
SBIISIFOTCSL (PEHOTHITBI OTIENBHBIX ocoOei. OmHako
orbop mo ¢eHoTHNaM  sABISETCA  OTOOpPOM
TCHOTHIIOB, TaK KaK TOTOMKAaM IIepelaloTcsi He
NpU3HAaKW, a TeHbl. B pesynbrate B MOMyssuuu
MPOUCXOJIUT yBEITMYEHHE OTHOCHUTEIBHOTO YHCIA
ocoOeill, 00agaroIuX ONpeeNEHHBIM CBONCTBOM
WM KadyecTBOM. TakuM 00pa3oM, €CTeCTBEHHBIH
otbop — »9T0 mporecc aAuddepeHInaIbHOro
(BBIOOPOUYHOT0) BOCIIPOM3BO/ICTBA T€HOTUIIOB.
JlelicTButo oTOOpa MOJBEPraroTCsl HE TOJBKO
CBOWCTBA, MOBBIIAIONINE BEPOSTHOCTh OCTABICHUS
IOTOMCTBA, HO W MPU3HAKHU, KOTOpbIE HE MMEIOT
MPSIMOTO OTHOMICHHUSI K BOCIIPOU3BOACTBY. B psiye
ciiyyaeB OTOOp MOXeT ObITb HampaBieH Ha
CO3JIaHME B3aMMONPUCIIOCOOICHUI BUIOB JAPYT K
apyry (UBETKM pacTeHUH U MOCEUIalolue HuX
HaceKoMbIe). Takke MOTYT CO3/IaBaThCs MPU3HAKH,
BpelIHbIE IS OTIeNbHON oco0u, HO
oOecrieynBamIINe BHDKMBAHHE BHAA B IIEJIOM
(yxanuBIuas myena ruOHET, HO, Hama as Ha Bpara,
OHa coxpaHsieT cemblo). B menom orbGop urpaer
TBOPYECKYIO pOJIb B MPHUPOJE, TOCKOJIbKY U3
HEHAINpaBJICHHBIX HACIIEJCTBEHHBIX HM3MEHEHHH
3aKpeIUIAIOTCA Te, KOTOpble MOTYT IPHBECTH K
00pa3oBaHMIO HOBBIX TIpymm ocobeit, Ooee
COBEpPILECHHBIX B JTAHHBIX YCIOBHSAX
CyllecTBOBaHMA. Pa3nuyaloT Tpu OCHOBHBIX BUAA
€CTeCTBEHHOTO  0TOOpa:  CTaOMIM3HMPYIOUIHIA,
JBYOKYIIAN M pa3pbIBAIOIIUN

8. BunmooOpa3oBaHre — BaKHBIM Tall B SBOJIOIHAH
opranudeckoro mupa. [IpuunHs! BU1000pa3oBaHus




—  JedcTBUME  JBIKYIIMX  CHJ  DBOJIOLUU
(HacnmenCTBeHHAass W3MEHUYUBOCTH, OoOppba 3a
CYyIIIECTBOBAaHHUE, €CTECTBEHHBIH 0TOOp) CrocoObI
BUZI000pa30BaHus 9KOJIOTMYECKOE,
reorpaduyeckoe u ap

9. Teorpaduueckoe BUA00Opa3OBaHUE, €ro
OCOOCHHOCTh — pacllUpeHue apeaja BHJA,
MOSIBJICHUE OTHOCHUTEIILHO W30JTMPOBAHHBIX
MONYJIALMKN, BOZHUKHOBEHHUE MYyTallUid y ocobeit
MOMYJISALNMA, X Pa3MHOKEHHE U PaclpOCTpaHEHUE
MyTanuii. B pe3ynbrate 60pb0bI 32 CylIIeCTBOBaHHE
U eCTECTBEHHOr0 O0TOOpa coxpaHeHue ocolel ¢
TIOJIC3HBIMU ISl KOHKPETHBIX YCIIOBUN MYTAIHSIMH.
W3meHeHne reHHOro cocraBa MOMYJSLMHA Yepes
MHO€ECTBO MOKOJICHUHN, OMOIOTHYeCcKast M3OJISIIHS,
yTpaTa CIOCOOHOCTH CKpPEUIMBAThCS C OCOOAMHU
JPYTHUX MOMYJISIIAN — MPUYHHA 3aPOKICHUS HOBOTO
Buna. Ilpumep: pacmmpenue apeana OOJBLION
CUHMUIIBI MIPUBEJIO K 00OPa30BaHUIO TPEX MOIABHJIOB;
U3 OJIHOTO pOJOHAYaJIbHOIO BHUJA JIIOTUKOB
oOpazoBasiocs 20 BUJIOB.

10. Dxkonormyeckoe  BHJI000pa3OBaHHE, €rO
NpPU3HAKK: paccelieHrne ocoOel momymsanuid B
pa3HBIX SKOJIOTHYECKHX YCIOBUAX 0€3 pacIIupeHHsI
apeana. Bo3HukHOBeHWEe MyTtanuid, Ooprba 3a
CYIIIECTBOBAHHUE, €CTECTBEHHBIN ot0op,
JICUCTBYIOIIME B TEUYEHHE MHOTHX IOKOJICHHH, —
NPUYUHBI U3MEHEHHS TEHHOTO COCTaBa MOMYIISALINIA,
OMOJOTrMYECKON HM30JIALIMU, YTPaThl CIIOCOOHOCTH
CKpEIIMBATBCA C OCOOSMHU APYTUX MOMYJSAIUN U
JaBaTh IIOJJOBUTOE IOTOMCTBO, BO3HHKHOBCHHS
HOBBIX BUAOB. [IpuMepsl: mroliepHa ceproBHIHAS
pacret y nogHOXkbs KaBkasa, a JirouepHa Kieikas B
ropax (BEpOSTHO, MPOU3OILIN OT OJHOTO BHUIA);
pacmajieHue BHJIa YEPHBIN JPO3]1 HA JIBE TPYIIIILI:
OJlIHA KUBET B TJIyXHX JiecaX, a JIpyras — OKOJIO
JKHWJIbsI YEJIOBEKA B ITpeiesax o0IIero apeana.

Tema 3.2 Makpo3so.iionusi. BosunkHoBenue u
pa3BuTHE )KM3HM Ha 3emuie

1.I[aﬁTe ONpCACIICHNUEC TOHATHIO «KMAKPOIBOJJIOIUA.

2.Yto siBIsIeTCS TTIAaBHBIMU HAIIPABIICHUSIMA
9BOJIIOIMH, U KTO UX YCTAHOBHII?

3.B uem cyTh OmosIOrHYecKoro mporpecca?
4.buonornyeckuii perpecc Kak HarpaBJIeHHUE
3BOJIIOLIMH.

5. Teopust camo3apOKJICHUS U €€ OIPOBEPKEHUSI.
6.I'mnotnza OnapuHa 0 MPOUCXOXKICHUN KU3HH.

1. MakposBoionMs — 3BOJIOLUS HaJBUIOBBIX
TaKCOHOB, B pe3ylbTaTe KOTOPOH (HOPMHUPYIOTCS
Oosiee KpyImHbIE CHUCTeMaTHuYecKue rpynnsl. B eé
OCHOBE JIEXKAT T€ K€ IBOIOIIMOHHBIE (DaKTOPHI, YTO
U B OCHOBE MHUKPOIBOJIONUH. BaXHbIMH
rpoleccaMu MaKpO3BOIIOIUU SIBIISTFOTCSI
JMBEPreHIUs] 1 KOHBEPreHIIUs

2. OrevectBennsie yuénsie A.H. Cesepros u U.1.
[Imaneray3eH yCTaHOBHJIU TJIaBHbIE HAIpPaBICHUS
sBosolIMM  (OMoJIoTMYecKud ~ mporpecc U
OMOJIOTUYECKUI  perpecc) W TJaBHblE IYTH
oo (apoMopdo3bl, HAMOATANTAIIUN U
nereHepanuu). ApomMopdo3bl, HWAMOANANTALUN U
JereHepalul  OTHOCAT K  OMOJOrHYecKoMY
IIporpeccy.

3. buomormyeckuii Tmporpecc OTpaxkaeT Xof
HBOJIIOIMOHHOTO MPOIIecca, MPUBOSIIUHN K YCTIEXy
Y MIPOIBETAHUIO KAKOW-TO Ipymnmbl OpraHu3moB. K




OCHOBHBIM IPH3HAKaM OMOJIOTHYECKOTO Iporpecca
OTHOCSTCS:
- YBEIMYCHUE YHUCICHHOCTH OCO0ed JaHHOH

TpyIIIBL,

- paciupeHue apeaina,

- IIOABJICHUC MHOT'OYHUCIICHHBIX
OJIM3KOPOICTBEHHBIX TAKCOHOB.

4. buonornueckuit perpecc — 3TO
MIPOTUBOIIOJIOKHBIN rpouecc. Perpeccom

CUMTAETCs YNPOILEHUE WIM JAENpeccUusi Kakou-To
rpynnsl opraHu3MoB. buonoruueckuii perpecc -
9TO CHHWXXEHHE YPOBHS IPHUCIIOCOOJIIEHHOCTH K
yCJIOBUSIM OOUTaHUS, O YEM CBUIETEIBCTBYIOT:

- YMEHBUIEHNUE YHUCIEHHOCTH 0CO0EH,

- COKpallleHHe apeasa BUJa,

- yMEHBbUICHHWE 4YHuclla M pa3HooOpa3us ero
MOMYJISIUUIA, PA3HOBUIHOCTEN, BUIOB

5. Teopust camo3apoxxaeHus

CTOpOHHUMKHU 3TOW TEOPUU CUUTAIH (WM CUUTAIOT,
€CJIM TaKue eIlle OCTAIKCh)), YTO KU3Hb CIIOCOOHA
camo3apoKJ1aThCs U3 HexxuBoro. Eme Apucrorenb
CUUTAJl, YTO JIMYMHKH, U3 KOTOPBIX MOSIBIISIOTCS
MYyXH, CaM03apOKIAal0TCsl B THHUIOLIEM Msce. DTU
IpeACTaBICHUs ObuIH JIOBOJIBHO JI0JIT0
pacnpoCTpaHEeHbl U MOMYJISPHBL.

Ocoboe BHMMaHME 0O0paTMM Ha BHUTAIM3M (JIar.
vitalis — >ku3HEHHBIN) - YYEHHE O CYIICCTBOBAHUH
HeMaTepUualbHOU CBEPXBECTECTBEHHOMN
JKU3HEHHOW CHJIBI, YNPABIAIOMIEH KU3HEHHBIMU
SBJICHUSIMU. BUTanm3M 1 Teopus caMo3apoKICHUS
TECHO B3aMOCBS3aHBbl.

JInwb cycts noutu 200 ner - B 1862 rony - Jlyn
[Tactep HaHeC COKPYLIHUTENIbHBIA ymap IO
BUTAJINCTaM, OKOHYATEIbHO pa3BEHYaB TEOPHIO
camo3apoxenus. [lactep kumstun B S-o6pa3Hoit
KOJI0E  MOJIOKO, B  KOTOPOM  HaXOJWJIUCh
MUKpoopranu3mbl. Ilocne kumnsueHus KoyObI
OCTaBIISUIM Ha OTKPBITOM BO3J1yXe. 3a cuer S-
00pa3Hoii KOJIObI OaKTepUH OCeaIh Ha CTEHKaX, He
JOCTUTAIM MOJIOKA: TpoIecchl OpoXKeHus u
THUEHMSI HE HAaUUHAJIKCh.

6. Tunoreza A.M. OmnapuHa abuUOreHHOTO
MIPOUCXOXKACHUS KUZHU

OpuuM u3 nepBeIX B 1924 roay Hay4dHO NbITaNICS
000CHOBATBH MOSBJICHHUE )KU3HHU Ha 3€MJI€ COBETCKHI
yueHnblii OnapuH, a uepes 5 net B - 1929 rony - Jx.
Xonpen. CormacHo Tteopun OrnapuHa, XWA3HBb
NpeacTaBiasieT  co00oil  3aKOHOMEpPHBIA  3Tan
9BOJIIOLUH XUMHAYECKHX COEMHEHUI -
MOJIEKYJISIPHBIX npeoOpa3oBaHuii, nx
MOJIMMEPHU3aLK, BOZHUKHOBEHUE 00JIee CIOKHBIX
10 CTPOEHNIO BelecTB. [Ipolecchl BOSHUKHOBEHHUS
»KnU3HU 1o Onapuny JensTes Ha 3 aTana:
BO3HMKHOBEHME  OpraHMYECKMX  BELIECTB U3
Heopranudeckux.  OOpa3oBaHue  NEPBUYHOIO




OynIpOoHa

VYcnoxxHeHre CTpoeHUsi BeUIeCTB  (TIOSIBICHUE
0eNKOB, HYKJIEMHOBBIX Kuciaor). dopmupoBaHue
KOallepBaToB - Kalelb ¢ O0JIbIION KOHIIEHTpaIuel
KOJUTON/1a

Bo3HukHOBeHUE CaMOBOCITPOU3BOIALINXCS
OpraHM3MOB, TIIOSIBJICHME B HHUX MaTPUYHOIO
cunre3a Ha ocHoBe PHK, 3arem u J/IHK

B pesynprare Takux mpeoOpazoBaHMN U3
NEpPBUYHOTO  Oy/nbOHA  BO3HUKIM  [EPBBIC
IIPOKApUOTHUYECKUE KIIETKH.

C Touku 3peHHs BEPOATHOCTH BO3HUKHOBEHHE
KU3HU BECbMa MAaJOBEPOSITHO, OJIHAKO YUUTHIBAsI
oueHb Josroe Bpems (1 mMipa. JeT OT MOsIBICHUA
3emii) BEpOATHOCTh TAKOTO COOBITHS 3HAYUTEITHHO
BO3pacTaer.

Tema 3.3. [IpoucxoxaeHue yejioBexka —
aHTponorexHe3

1.KT0 3a105KHJI OCHOBEI BOJIIOLIMM YEI0BEKa?
2.YTosBBIISIETCS TIOKA3aTeILCTBAMH POJICTBA
YyeJIoBeKa ¢ JKUBOTHBIMU?

3.ITosiBNIeHME U pacpoCTpaHEHUE COBPEMEHHOTO
YeloBeKa Mo CylIle.

4,

5.

6.

1. Y. JapBun B kaure «IIpoucxoxaeHue yenoBeka
u mnojoBod otbop» (1871) mnpoanamuzupoBan
OOIIMpHBIE JaHHBIE CPABHUTEIBHON aHATOMHH,
SMOPHOJIOTUH U CUCTEMAaTUKU U PACIIPOCTPAHUII Ha
YelloBEeKa OCHOBHBIC MOJIOKEHHUS SBOJIOIMOHHOM
Teopuu. B pezynbraTe oH 000CHOBaAI UAEIO POACTBA
YeloBeKa M YeIOBEKOOOPa3HBIX 00€3bsiH, UMEBIIUX
oOuiero mpeaka, T. €. HJCI0 POUCXOKIACHUS
YeJIOBEKa OT «HUKECTOSIIEH )KUBOTHOM (pOPMBI».
UenoBek 3aHMMAET CIENYIOIIEE I0JI0KEHUE B
COBPEMEHHOM CHCTEMAaTHKE JKUBBIX OPraHU3MOB:
tunn  Xopnposble, noarun Ilo3BoHOYHBIE, Kiacc
Mnekonuraromue, noakinacc  IlnmanenrtapHsle,
otpspa [Ipumartsl, cemerictBo Jlroau, pon Yenosek,
BUJ YenoBeK pa3yMHBI.

2. Jloka3zarenbCcTBaMHU TPOUCXOXKICHHS YEIOBEKa
OT «HIDKECTOSAIIEH >KUBOTHOM (POPMBI» SIBIISIOTCS
IATh TPy (HaKTOB:

1) obmiue yepThl CTPOCHHUS YETOBEKA U )KUBOTHBIX;
2) CX0ACTBO SMOPHOHAIBHOTO Pa3BUTHS;

3) HanMuue y YeI0BEKa PyIUMEHTOB U aTaBU3MOB;
4) CXOACTBO 4UeJIOBEKa U YeJOBEKOOOPa3HBIX
00€3bsH;

5) oOHapyXKeHHBIE UCKOTIAEMbIC TTPEAKN YEIOBEKA.
DUIOreHETUYECKOE JEPEBO YEJIOBEKA Pa3yMHOI'O
MOCTPOEHO €Il TOJIBKO B OOIIUX YepTax.

3. CoBpeMEHHBIH YEIOBEK — XOMO CallHeHC
(uestoBeK pa3yMHbIN) — oABUIICS B ApuKe 0KOJI0
200 TeICc. NerT Haszan. MIMeHHO OTCroIa Hayayics
BTOpPOH 3Tan paccesieHus oaei. OTrnpaBuThCs Ha
HOBBIE, HEM3BEJaHHBIE 3eMJIU 3acTaBUjIa UX 3a00Ta
o nponutanud. C yBEIWYEHHEM YHMCIEHHOCTU
J0Ae pacIIUpsUINCh TEPPUTOPUHU, HA KOTOPBIX
BeJach 0X0Ta, COOMPATNCH CheJOOHBIC PACTCHUS.
YpoBeHb ApeBHET0 MUpPOBOro OKeaHa ObLT HUKE
coppeMeHHoro Ha 130 MeTpoB, mO3TOMY
CYLIECTBOBAJIM  «CYXOIyTHBIE€ MOCTBD» MEXIY
Marepukamu U octpoBamu. Ha mecte bepuHrosa




MpOJIMBA CYNIECTBOBaa Cylla, Kotopas okojio 30
TBIC. JIET Ha3aJ COEOUHsUIa CEBEPO-BOCTOUYHYIO
yacTh EBpazun u CeBepHyro AMEpUKY.

[Io »TOMYy CyXOmyTHOMY «MOCTY» JpPEBHHUE
OXOTHUKM NpoHHKIH B CeBepHYyl0O AMEpHKY, a
3areM U B IOxxHYI0 AMepHKY, BIUIOTH 10 OCTPOBOB
Ornennas 3emyia. B ABcTpanuio 4elioBeK MPOHUK
u3 Oro-BoctouHoit A3uun

4.

5.

6.

Pa3nen 4. Dxoaorus

Tema 4.1. IxoJsioruyeckue pakTopbl U cpeabl
JKH3HHU

1.Yt0 Takoe «cpena oouTaHus»?

2. xakue (pakTophl BIUSIOT HA OPraHU3MBI B Cpeie
obutanus?

3. Abuotnueckue (pakToOpbl M MX BO3JICHCTBUE HA
OpTraHU3MBI.

4.Yt1o coboii mpeacTaBisAoT OMOTHYECKHE (DaKTOPHI?
5.Kakue B3anMOOTHOIIEHUS MEXK/Ty OpraHU3MaMU
omHoro Buaa?

1. Cpena oburanus (cpeaa *U3HH) — 3TO YACTh
HOPUPOAbI, OKpY’Karolllas >KUBbIE OpPraHU3Mbl U
OKa3bIBaIONIAsl HA HUX ONpPEAEIEHHOE BO3/ICHCTBHE.
Ha namieil ninaHere >KuBble OpraHU3Mbl OCBOWIH 4
cpeabl OOUTaHMS: BOJHYIO, HA3€MHO-BO31YILIHYIO,
HOYBEHHYIO U OPIraHU3MEHHYIO

2. AOuormyeckue (PaKTOpHI KOMITOHEHTBI
HEe)XKUBOM mpupoabl. buormueckue Qaxkropsr —
BO3/ICIICTBHE >KUBBIX OPraHHW3MOB JIpyr Ha JApyra
(B3auMOAEHCTBUE MEKAY OCOOSIMU B TIOMYJISALMSIX U

MEXY HNOMYJSALUSAMU B COO0O011ECTBAX).
AHTponorenHsle  (aKTOppl —  JESATEIBHOCTD
yeloBeKa, HOpuBoJfAmas JMOO0 K  IpSIMOMY

BO3/ICHCTBUIO HA JKUBBIE OpPraHMU3MbI, JHOO K
W3MEHEHHI0  cpelbl uX oburaHus (0XOTa,
IIPOMBICETI, CBEACHUE JIECOB, 3arpsI3HEHUE, DPO3Us
MIOYB U Jp.).

3. Abnoruueckue GpakTopbl

Temneparypa. IlpucnocoGnenuss k KoseOaHUSIM
TeMIIepaTypbl: MUTpalus — HepeceseHre B 6ojee

OJ1aronpusTHBIE YCIOBHS, aHaOMO3 — COCTOSIHHE
PE3KOr0 YTHETEHMS KU3HEHHBIX MPOIECCOB, KOTAa
BUIMMBIC  TPOSIBICHUS  JKU3HU  BPEMEHHO

MpeKpaaTcs (Crsgyka — >KUBOTHBIE, CIIOPBI —
MHUKPOOPTaHU3MBbl, IIUCThI — MPOCTEUIIIHE).

Cger. Ilo OTHOmIEHMIO K CBETy pa3iIMyaroT
pacTeHHUsI: CBETOIIOOMBBIE — PACTEHUS OTKPBITHIX,
IIOCTOSIHHO OCBEILIAEMBIX MECTOOOUTAHUM;
TeHenoouBble  (CUUOPUTHI) pacreHus
3aTeHEHHBIX MECTOOOUTAHM; TEHEBBIHOCIUBBIC
(pakynbTaTUBHBIE TeNUOPUTHI) pacreHus,
MIPOU3PACTAIONINE B YCIOBUSAX Pa3HOH CBETOBOU
00€CIEeYeHHOCTH.

Bnara. Ilo oTHOLIEHUIO K Bilare pacTeHUs JIENSTCS
Ha: TUAPOQUTHI — BOJAHbBIE pacTeHUs (KyBIIMHKA,
psCKa, CTPENOJIUCT); TUrPOUTHI — PACTCHHS
BJIYKHBIX (M30BITOYHOTO YBJIQKHEHUS )
MEeCTOOOMTaHUN (aup, BaxTa); Me30(UTHI
pacTeHUs HOPMAJIbHBIX YCJIOBMHM  BIIaXXHOCTH
(manppim, BanepuaHa); Kcepo(UThl — pacTeHHUs
CyXHX MeCTOOOMTaHHMH (cakcays, BEpOIOKbS
KOJIIOUKA, KaKTyC




4. B3aMOOTHOIIEHHS] OPraHU3MOB Pa3HBIX BHIOB
XUIHUYECTBO — B3aUMOJECHCTBUE, ITPU KOTOPOM
OJIMH OpraHu3M (XUIHHUK) HCIOJIb3YeT B MHUILY
JIpyrou ()kepTBy).

Heittpanusm — 1Ba Bulia CyIIECTBYIOT Ha OJTHOU
TEPPUTOPHUH («COCEAN»), HO HE B3aUMOJICUCTBYIOT
ApYT € IpyroMm.

MexBHu10Bass KOHKYPEHLIMSI — B3aUMOJCUCTBUE
(copeBHOBaHHE) MEXAY OCOOSMHU pa3HbIX BUJOB,
UMEIOUINX CXOAHbIE MOTPEOHOCTH (B MHUIIE, MECTaX
THE30BAHUS ).

CumMOno3 — COBMECTHOE CYIIECTBOBAHHE [IBYX
BUJIOB opranu3moB. OmuH BuA (CUMOHMOHT)
CYLIECTBYET OJlarofiaps SKCILTyaTaluu Apyroro

5. B3auMoOTHOIIIEHUSI OPTaHU3MOB OJTHOTO BUJA
BuyTpuBHI0Bass KOHKYPEHIIMSI — COpPEBHOBAHHUE
MEXAy OcCOOSIMH OJHOrO BHJA 3a pecypc,
MMEIOIINICS B OTPAaHUYEHHOM KOJIMYECTBE.

Koomepanuss —  COTpyIHHYECTBO, CTaWlHBIN,
CTaaHBIA 00pa3 J>KU3HU MHOTHUX JKMBOTHBIX
MO3BOJISIET WM YCHENIHO  3al[uIIaThCs  OT
XUIITHUKOB, obecneynBaTh BbDKMBAHUE
JICTEHBIIIICH.
Tema 4.2. Ilonyasinus, cooduiecTBa, 3kocucrembl | 1. Tlonsarue "skonoruueckas HumaA" - BecbMa
1. laitTe onpeeneHre TEPMUHY «IKOJIOTHUYECKast HIUPOKOE, u BKJIIOYAET HE TOJBKO

HULIA.
2.IlpaBuia cymiecTBOBaHMSI SKOJIOTUIECKON HUIIIH.

3.HazoBuTe OCHOBHBIE XAPAKTCPUCTHUKU ITIOITYJIALNH.

4 YrosBnseTcss OUOLEHO30M?

5.KT0 BBEN TepMUH 3KOCHCTEMA U YTO OH O3Ha4YaeT?
6.Ha3oBuTe TUIIBI NUILEBLIX I TUTAHNSL.

7. O0BACHUTE IPABUIIO SKOJIOTHUYECKON MTHPaMUJIBI.

IMPOCTPAHCTBEHHOC MEeCTOOOUTaHHUE BuJa, HO U €TI0

MCCTO B IHMIICBBIX NEIILAX, POJb BHIA B
MEXKBHJIOBBIX  B3aMMOJECHCTBHSAX W  CO3JaHUU
OpPTraHU4Y€CKOIro BEUICCTBA.

OKoJIornYecKasl HHIIa BHuJa — OTO KOMIIJICKC

yCIOBUM >KM3HM BHJA, T.€. COBOKYIHOCTH BCEX
(hakTOpoB cpensl (B TOM YHCIe MUKPOKJIMMATa), B
npenensax KOTOPBIX BUJA MOXKET CYIIECTBOBAaTh B
IpUPOJE.

JIBa BWja HE MOTYT 3aHMMaTh OJHY U Ty XKe
SKOJIOTUYECKYI0 HUIIY, MO3TOMY OJUH M3 BUIOB
WM CO3JAa€T HOBYIO 3KOJOTHYECKYI0 HHINY, WIH
HCYE3aET.

XapakTepUCTUKNA HKOJOTMYECKON HUIIW: TUIIA;
BpeMs U CTOCOOBI MUTAHUS; MECTO Pa3MHOXKEHUS;
MECTO YKPBITHUS.

2. DKOJOTMYECKHE HHIIN
ONpeIETICHHBIM MPABUIIAM:

- yeM 1upe TpeOoBaHus (IIpeiesbl TOJIEPAHTHOCTH)
BUJa K JIOOOMY WJIM MHOTHM SKOJOTHYECKHM
(akTopam, TeM OOJIbIIE TO MPOCTPAHCTBO, KOTOPOE
OH MOKET 3aHUMaTh B MPUPOJE, a 3HAYUT, TEM
LIMPE €ro paclpoCTPAHECHUE;

- ecnmd pexuMm J000ro, XOTs OBl OJHOTO
9KOJIOTHYECKOTO (akTopa B MeCTe OOWUTaHWMs
oco0eil 0THOTO BHJAa U3MEHWIICS TaKUM 00pa3oM,
YTO €ro 3HA4YEeHMsI BBIXOAT 3a MpeAebl HULIH, TO
9TO  O3HAYaeT pa3pylIeHWEe HUIIH, T. €.

CYIIECTBYIOT IO




OTpaHMYEHUE WJIH HEBO3MOXXHOCTh COXPaHEHHUS
BUJIa B JAHHOM MeCT€ OOUTaHUS;

- B KaXJI0l 2KOCcHCTEME UMEIOTCS BUIbI, KOTOPHIE
MPETEHIYIOT HAa OAHY U Ty JK€ HUILY WIH €€
9JIeMEHTHl (MWUMLY, YKPBITHS); B TaKOM cCiydae
Hen30eKHa KOHKypeHIHs, Oopbba 3a obOnanaHue
HULIEH.

3. OCHOBHBIMH XapaKTEPUCTUKAMHU TOMYISINAN
SIBJISIFOTCSL:

1. YucneHHOCTh — MOKa3aTelb, U3MEHSIOIINIICS B
HIMPOKUX Tpezenax. MuHuManbHas YUCIEHHOCTD
OTPaHMYUBACTCS TAKUM KOJIMYECTBOM OCOOEH, IpH
KOTOPOM KOHTAKThl MEXIY OCOOSIMH Pa3iIHYHOTO
1ojla TMPUBOAAT K TMOSBICHUIO IOJHOIEHHOTO
OTOMCTBA.

2. II10THOCTh TOMYNALMU — 3TO YHUCICHHOCTb
HOMYJSALMM, OTHECEHHAs K HEKOTOPOW eJMHHUIIE
POCTPAHCTBA.

3. BospactHoii cocraB nonynsuuu. Ilpu
ONaronpusATHBIX  YCIOBUSX B MOIMYJSAIHH
IPUCYTCTBYIOT BCE BO3PACTHBIE TPYIIIIBI.

4. CootHomieHue TOJOB. Y  OONBUIMHCTBA
TEIUIOKPOBHBIX ~ COOTHOLIEHME  IOJIOB  JUId
OnmaronpusTHOro pasButus pasHsercs 50:50,
[TosnoBoil coctaB mnomynsiuii  00yCIOBIMBAETCA
SBOJIIOLIMOHHO  3aKPEIUIEHHBIMM ~ MEXaHHU3MaMH
(hopMHpOBaHUSI IEPBUYHOTO (HA MOMEHT 3a4aTHsl),
BTOPUYHOTO (HA MOMEHT POXKJICHHS) U TPETHUHOTO
(BO B3pOCIIOM COCTOSIHMH) COOTHOIIIEHUH TTOJIOB.

5. Poxx1aeMoCTh — 3T0 CIOCOOHOCTH MOMYJISALIUHU K
YBEJIMYEHUIO YUCIICHHOCTH.

6. CMepTHOCTP — 3TO IIOKa3arejib, KOTOPBIN
oTpaxxaeT rubenb ocoOeil B MONMYJSIUU U 3aBUCUT
OT HKOJIOTHYECKUX (DaKTOPOB.

7. IIpocTpaHCTBEHHOE pacCHpeIeICHUE MOMYJIISINT
MOXeET ObITh KaK paBHOMEPHBIM, TaK U CITy4alHBIM.
4. buoneHo3 — COBOKYIHOCTb MOMYJISIIIMI pa3HbIX
BHUJIOB, o0OHTaArOIIUX Ha ONPENCIEHHON
TEPPUTOPUH. PacturenbHbIi KOMITOHEHT
OMoIIeH03a Ha3bIBAETCS (PUTOIICHO30M, XHBOTHBIN
— 30011€HO30M, MUKPOOHBI — MUKPOOOIIEHO30M.
BenymmM KOMIOHEHTOM B OHMOIIEHO3€ SIBISETCA
¢duronieno3. OH ompenenser, KakuMm OyaeT
30011€H03 U MUKPOOOIIEHO3.

Kaxneii SJIEMEHT onoleHo3a HMeEET
HEMOCPEICTBEHHOE BIIUSIHHE Ha
JKU3HENEATENBHOCTh JPyTOTO. CoBMecTHOE

MpPOXXKUBaHWE U OJarompusTHOE BO3JCHCTBHE
OpPraHM3MOB JIpYT Ha JIpyra Ha €MHON TEPPUTOPUH
CKJIa/IBIBATCh MHOTO BEKOB.

5. Tepmun »okocuctemMa ObUI  TPEIJIOXKEH
aHrnuiickuM yuéHbiM A. Tencnu (1935), a TepMun
ouoreorneHo3 — poccuiickuMm yuéHbeiMm  B.H.
CykauéBbiM (1942). «IKrocucreMa u
«OUOreoleHO3» — TOHATUS ONM3KKEe, HO He




CUHOHUMBI. buoreorneHo3 — 3To 3kocucrema B
rpaHunax (UTOLEeHOo3a. DKOCUCTEeMa — IIOHSATHE
oosiee oOmee. Kaxnplii OMoOreoneHos — 3TO
9KOCHCTEMA, HO HE Kaxaas »>KocucreMa —
ouoreonieHo3. Ennnas skocrcTema Haliei miaHeTsl
HasbIBaeTcs ouocdepoit. buocdepa — sxocucrema
BBICILIETO TOPSIKa

6. [lumieBble menu pas3nenaioT Ha ABa Tumna. Llens
BBICJIAHUS (mactOuiHast) HAaYMHAETCS c
OPOAYLEHTOB, UIET K KOHCYMEHTaM 1-To, 2-T0 |
3aKaH4YMBAETCS KOHCYMEHTaMU 3-T0 MOpsAIKa.
Henp paznoxkenus (AeTpUTHAs) LENb HAYUHACTCS
OT pACTUTENIBHBIX W JKHBOTHBIX  OCTAaTKOB,
9KCKPEMEHTOB KHBOTHBIX M UAET K MEIKUM
KUBOTHBIM M MUKpOOpranusmam (ferpurodaram),
KOTOpBIE MU TTUTAIOTCSI.

7. Korgma PacTUTEIBHOCTh IIOE1AETCS
KOHCYMEHTaMH, Ooiblias 4acTh CBhEICHHOIO
OpPraHMYECKOT'0 BEILECTBA PACTEHUIN OKUCISETCS U
CIIY’)KMUT HMCTOYHHKOM OJHEPruH, MEHbIIas 4YacTb
SBIISIETCS CTPOUTEIHHBIM MaTEpPHaJIOM W HAET Ha
IPUPOCT WJIM BOCCTAHOBIIEHUE OMOMACCHI.

Ot 5 o 20% cheneHHON OMOMACCHI 3amacaercs: B
o0pa3oBaHHOM OpPraHUYECKOM BEIIECTBE
KOHCYMEHTOB 1-ro mnopsiaka. OTO NpaBUIIO
9KOJIOTHYECKOM MUpamMu/Iibl GMoMacchl — Gromacca
Ka)KJI0TO TOCJEYIOIIET0 YPOBHS B MUIIEBOM 1eNH
IPOTPECCUBHO  yMEHBIIAETCSI — BEpHO s
OO0JIBIIMHCTBA IKOCUCTEM

Tema 4.3. buocdepa - r0b6aabHas
IK0JIOTHYECKAsl CHCTeMa

1. aitTe onpenenenne nouaturo «ouocdepar. Kro
co3jaan y4deHue o ouocdepe.

2.Kakue KkoMIoHeHTHI B Orochepe BB
B.N.Bepnanckmuii?

3.Kakue ciion MOXHO BBIICTUTH B Onocdepe?

4. HazoBute (pyHKIIHUU KUBOTO BEIIECTBA.

5.Ha mpumepe a3orta naiite XxapakTepucTUKY
KpyroBOpoOTa BellecTB B Ouocdepe.

1. buochepa — wyacTb reosormueckux 000JI0YEK
3emiu, 3acei€HHas W IpeoOpazyemas >KUBBIMU
opranusmMamu. ['paHunbl Ouocdepsl onpeaeneHsl
YCIOBHUSAMH, B KOTOPBIX MOTYT OOMTaTh >KUBBIE
cymectBa. buocdepa mpeacraBmasier  coboit
OTKPBITYIO OMOJIOTHYECKYIO CUCTEMY c
MTOCTOSIHHBIM KPYTrOBOPOTOM BEILIECTB U OOMEHOM
SHEPIuy, COBOKYITHOCTb OMOTe0IIeHO30B
(OuoreoreHO3bI SIBIIIOTCS CTPYKTYPHBIMH
KOMITOHEHTaMu Orochepsl).

VYuenue o 6uocdepe cozmano akamemukom B. .
Bepnaackum B 1926 rony.

OH pacnpocTpaHui MOHATHE OHochepbl He TOJIBKO
Ha JKMBbIE OPraHU3MBbl, HO U Ha Cpey X OOUTaHMUs,
C KOTOPOM OHHM HEpa3pbIBHO CBSA3aHBI. YYEHBIN
BBIJICTIUII CJIeYIOIINe €€ KOMIOHEHTHI:

2. B. 1. BepHaackuii BriepBble MOKa3aja OrPOMHYIO
OMOreOXMMHYECKYIO POJIb PaCTEHUI, )KUBOTHBIX U
MHUKPOOPIaHu3MOB B (popmupoBanuu 6nocdepsl. B
CTPYKType Omocdepsl OH BBIACISI CICAYIOIIHE
KOMITOHEHTBI:

- KMBO€ BEUIECTBO (COBOKYNHOCTb KHMBBIX
OpPraHM3MOB Ha IIJIAHETE); BO BCE T'€OJIOTMUYECKUE
SMOXM  JKUBOE  BEIIECTBO, Ipeodpasyd U
AKKYMYJIUPYsS COJIHEUYHYIO JHEPIHIO, BIHSJIO Ha




XUMUYECKUM COCTaB 3€MHOM KOPBI, OBIIIO MOITHOM
TreOXMMHUYECKON cuiloi, (opMupyromei UK
3emiu;

- KOCHOE (HEXHUBOE) BEUIeECTBO (arMmo-, TUApo-,
autochepa U UX COCTABIAIOIINE — Ta3bl, TBEP/IbIC
YacTUIBl W BOJSHBIC Tapbl, BHIOpPACHIBAEMBIC
BYJIKAHAMH, Tei3epaMu);

- HEX)KMBOE OMOTCHHOE BELIECTBO, CO3/AOIIEEeCs B
mporecce  JKM3HEICATENBHOCTH  OPraHU3MOB
COBPEMEHHOM U MPOULIBIX T'€OJOTMYECKHX 3I0X
(MckomaeMble OCTaTKH OPTaHU3MOB, HEPTH, YTOJIb,
razpl atMocepbl, O3EPHBIA W — CalpoIeb,
0CaJI04HbIE MTOPO/IbI, HAIPHUMED, U3BECTHSIKN);

- OMOKOCHOE  BEUIECTBO  —  pe3yNbTar
KHU3HEIEATEIIbHOCTH OpPTraHU3MOB "
HEOMOJIOTMYECKUX  MpoleccoB  (Mo4Ba, BoJa
00UTaeMbIX BOJIOEMOB, INIMHUCTHIE MUHEPAJIbI).

3. buocdepa pazneneHa Ha HECKOJIBKO CIIOEB:
Anpobuochepa, B KOTOPOH HMCTOUYHHUKOM IKH3HH
JUIS  MUKPOOPTaHHU3MOB CIYXHUT aTrMmocdepHas
BJara, a MCTOYHHUKOM SHEPIHH IS XUMHYECKHX
peaxIuii — COJHEeYHasi JHEPTUS.

I'eobuocdepa, HaceJIeHHas re0OMOHTaMHU.
HcTounukoMm 3KHM3HH, a TaKKe YaCTUYHO CpPEIoi
oOuTanus 1J1si T€OOMOHTOB SIBJISIETCS TIOYBA.
I'unpoGuocdepa — Bech croit Boabl (0e3 ydera
MOA3EMHBIX BOJ), HACEJICHHBIM THUIPOOMOHTAMHU.
Jlenmutcs Ha akBabuocdepy (KOHTHHEHTAJIbHBIE
BOJbI), MapuHoOHOc(epa (obmacTe Mopel u
okeaHoB). [lo rmyOuHe paznuuaror 3 cros:
dbortochepy (OTHOCUTENBHO SPKO OCBEIICHA),
nucdotocdepy (mponukaer Mmeree 1 % coTHEUHOTO
cBera) u adhotocdepy, cior abCOTOTHON TEMHOTHI.
4. Dueprernueckasi. VIMEHHO >KHUBbIE OpPIraHU3MBI
mpeoOpa3yloT DSHEPrui0  COJIHEYHOTO CBETa B
SHEPIU0 XUMUYECKUX CBS3EH OPraHUKH U CO3aI0T
HOBYIO OMomaccy.

KonnenrpaunonHas. Kupbie OpTaHU3MBI
HAKalUIMBAalOT B CBOHMX TellaX OINpe/eTICHHbIC
M30TONBl XUMUYECKUX 3JIE€MEHTOB U COEIMHEHHUS.
Tak, W3BECTHO, YTO XWIIHBIE JKUBOTHEIC,
HaxojAsdlMecs Ha  BEpIIMHE  HKOJOTHYECKOU
MTUPaMUIbl, HAKATUTHBAIOT BEICOKME KOHIIEHTPAIHH
BpPEIHBIX BEIIECTB (HAMIPUMEP, XHUIHBIC PBHIOBI
CoJIepKaT MHOTO COeIMHEHUHN PTYTH).

JlecTpyKTHBHasl. Opranu3mbl-peyLIeHThI
pasnararoT OpraHu4ecKue BEIIECTBA /10
HEOPraHUYECKHUX.

CpenoobGpa3yromas. JKusie OpraHU3Mbl aKTHBHO
BO3JICUCTBYIOT Ha Cpeay, HalpuMep ydacTBys B
BBIBETPUBAHUH, B 00Pa30BaHUM OCAJ0YHBIX ITOPOJ.
TpancnoptHas. JKuBble OpraHu3Mbl  UIParOT
BEIYIIYIO POJIb B MHUTpAIlMd aTOMOB B Ouocdepe,
OCYIIECTBISIIOT «IIEpPEeMEIINBaHNEe» BellecTBa. Bo
BpeMsl MUTpaAllMii OHM TEepeMellaloT Ha OoJIbIINe




PacCTOSTHHS BEIIECTBO U SHEPTHIO.
5. B atmocdepe conepxurcs maoro azota (71 %) B
dopme MoNeKyIIIpHOTO a30Ta . OH HEJOCTYIICH IS

OOJNBIIMHCTBA  KHMBBIX  OpraHu3MoB. Toibko
HEKOTOPbIE BHIBI TPOKApUOT (KIyOCHHKOBBIE
Oakrepuu, IIOYBEHHBIE OakTepun  pPOJIOB

a30TO0AKTEp M KIOCTPUAMYM, ITMAHOOAKTEPHH)
MOTYT IIpEBpALLATh B MOHbl aMMOHusi. B
JalbHEHIIEM  3TOT  a30T  BKJIKOYAETC B
aMuUHOKHUCIOTHl W Oenku. Ilocine rubenu sTHX
OpraHM3MOB OpPraHUYECKHE COEIUHEHUs a30Ta
CHOBA IIPEBPAILAIOT AMMHAK.

[TouBeHHblE OaKTEpUH OKHCISIOT aMMOHHUH B
HUTPUTHL, a 3aTEM B HUTPAThL. B OUBY B KOHEUHOM
cyere IOoNajalT a30THCTble NPOAYKTHI OOMEHa
JKUBOTHBIX,  KOTOpbIE  TaKXe  OKHUCISAIOTCS
MUKpoopranu3mamu. Hwutparsl ¥ aMMOHHN U3
MOYBbl MOIJIOLIAETCS KOpPHSAMHM pacTeHuil. B
pacTeHuss IPOUCXOAUT BOCCTAHOBJIICHUE HUTPATOB
J0  aMMOHHUA,  KOTOpbI  BKJIKOYAETCs B
AMHHOKHCIIOTHI M OEITIKU

Tema 4.4. BiusiHue aHTpPONOreHHbIX (pakTopos
Ha Ouocepy
1.YTo Takoe aHTPONOre€HHOE BIUSHUE?

2.HazoBute BUJBI aHTPOIIOTCHHOI'O BMCIIATCIILCTBA.

3.Ha3OBI/IT€ OCHOBHBIC UCTOYHHKHU 3arpsA3HCHUS.
4. Ha30BHUTE OCHOBHBIE HCTOYHUKH 3arpsi3HEHUS B
Poccun.

5.B uem cocTout oTpuUIIaTENbHOE BO3ACHCTBHE C/X
Ha 6uochepy?

1. Ilox AHTPONIOTCHHBIMU  BO3JICUCTBUAMU
MMOHUMAIOT JIeSITEILHOCTD, CBA3aHHYIO C
peanu3zanuen SKOHOMUYECKHX, BOCHHBIX,

PEKpeaIMOHHBIX, KYJIBTYPHBIX U APYTHX HHTEPECOB
4esoBeKa, BHOCAIIYIO (U3NUYECKHUE, XUMHUYCCKHE,
Ouoyiornyeckue W Jpyrue  HM3MCHCHUS B
OKPYKAIOIIYIO IPUPOIHYIO CPEY.

2. WsBectuwii skomor b. Kommonep (1974)
BBIIEIISUT TISITh, 110 €r0 MHEHHIO, OCHOBHBIX BHJIOB

BMEILIATENLCTBA 4YEJIOBEKa B  HKOJO THYECKUE
MIPOLIECCHI:
—  yIOpOLIEHME  JKOCHCTEMBl U Pa3phIB

OMOJIOTUYECKHX ITUKIIOB;

— KOHIEHTpAIlUsl PACCESHHOW HPHEPrHH B BUJIEC
TEIUIOBOTO 3arps3 "HEHUS;

— pOCT 4HCa SAOBUTHIX OTXOA0B OT XMMHUYECKUX
TIPOU3BOJICTB;

— BBEJICHHE B DKOCHCTEMY HOBBIX BUJIOB;

— TOSBJIEHHE T'E€HETHYECKUX H3MEHEHHH B
OpraHu3Max PacTeHU U JKUBOTHBIX.

3. Bcero paznu4amT cleayrolpe HCTOYHUKH

3arps3HEHUN:
3. buonornueckoe 3arps3HEHHE.
[Ipennonaraer JESTEIIbHOCTD IMaTOTr€HHBIX

MUKPOOPIraHU3MOB U aHTPOIIOIEHHOE BO3CUCTBUE
Ha OKPY’KAIOIYIO Cpexy.

4. Xumuueckoe 3arpssHeHue. CBsizaHo C
U3MEHEHHUEM €CTECTBEHHOI'O XMMHYECKOTO
COCTaBa, B PE3yJbTATE IONAJaHUS HHOPOIHBIX
XUMHMYECKHUX PEarcHTOB.

o. ®usnueckoe 3arpsasHeHue. [logpasymesaer
U3MCHEHHE bu3nueckux XapaKTEPUCTHUK
orochepsl.




6. Mexanudeckoe 3arpsi3HeHuE. 3arpsi3HEHUe
OMMACHBIMH OTXOJaMH 0e3 XapaKTepHOoro (hHU3MKO-
XUMHUYECKOTO WU3MEHEHUS B atMocdepe.
Ucrounmkamu 3arpsi3HEHUsT  SIBISIIOTCSL  CTEKJIA,
MOJIUMEPHI U TI.

4. B mnacrosiee BpeMsi «OCHOBHOW BKJIaA» B
3arpsi3HeHue  aTMocdepHOoro  BO3AyXa  Ha
TeppuTOpuu Poccuu BHOCST ClieIyIOLIUE OTPACIH:
- TeIUIOdHEpreTuka (TEIUIOBbIE U ATOMHBIC
3JEKTPOCTAHIIMM, IPOMBIIUICHHBIE M TOPOJICKUE
KOTEJbHBIE U JIP.);

- HPEATIPUATHS YepHOI METAJLTYPIHH,
HepTen00BIYN U HEPTEXUMHUU;
- aBTOTPAHCIIOPT;

- IPENPUSATUS IBETHON METAJTYPTUH;

- POU3BOJICTBO CTPOMMATEPUATIOB.

5. Cenbckoe XO3SUCTBO 3arpsi3HSACT JHUTOChEPY
NyTeM BHECEHHS B TIOYBY  MMHEPAIbHBIX
ynoOpeHuil u saoXuMHUKaTOB. Exxeromno B mupe
BBIITYCKAETCs OKOJIO MUJUIMOHA TOHH NECTULUOB.
Bce onu momapgaiorT B MmouBy. DTO NPUBOAUT HE
TOJIBKO K €€ 3arps3HECHUI0, HO U K YXYJALICHUIO
KauecTBa BBIPAIIUBAEMBIX KYJIBTYP. U3
MUHEpPATbHBIX YAO0OpeHuil Hauboyiee ONacHBIMU
SIBJITFOTCSI HUTpaTHBIE B (pochaTHbIC

Haubonee onacHblii HICTOYHUK 3arps3HEHUS] — ITO
3aXOpPOHEHHE  PAJMOAKTHBHBIX OTX0/10B. Ha
ATOMHBIX CTAHLHUAX OKOJO 98% si1IepHOTO TOILIMBA
BBIOpACHIBAETCS B BUJIE OTXOJOB. VX 3aKkambIBaiOT
rIIyOOKO B 3eMITIO B CTalIbHBIX KOHTEHHepax

Tema 4.5. Bausinue conuaibHO-IKOJIOTHYECCKHX
(axTopoB Ha 3710poBbE YeT0BEKA

1.JlaliTe onpeneneHns K HOHATHIO «370POBbE».
2.0xapakTepu3yiTe (paKTOpbl, BIUSIIONIAE HA
3J10pPOBBE.

3.Ha 9To oKa3pIBalOT BIMSHUE COIATEHBIE
daxTopbI?

4. Hasoure OCHOBHBIE KM3HEHHO BA)KHBIE
MOBEJICHUECKUE (POPMBI.

1. CymecTByeT 1emblit ps OnpeaesieH!i, KOTopble
CoZiepKaT KPUTEPHUH, ONPEACISIIOINE 30POBbE
YeJloBeKa:

— 3JIOPOBBE — ATO TOJHOE (pHU3HUECKOE, TyXOBHOE,
YMCTBEHHOE U COLIMaIbHOE 0JIaronoaydme;

— 3JIOPOBBE — ITO HOPMAITbHOE (PYHKIIMOHUPOBAHHE
OpraHu3Ma B CHCTEME «YEJIOBEK — OKpYXKaroluas
cpenay;

— 37I0pOBbE — 3TO YMEHHME HPUCIOCAOIUBATHCA K
MTOCTOSTHHO MEHSFOIIIAMCS YCIIOBHSAM
CYIIECTBOBAHUS B OKpY’KaloIIel cpese;

— 3JI0pOBBE — 3TO OTCYTCTBUE 0O0JIE3HU;

— 3II0pPOBBE — ITO CIIOCOOHOCTH K ITOJIHOIIEHHOMY
BBITOJIHEHUIO OCHOBHBIX COIIMATIBHBIX (DYHKIIMH.

2. buonornueckue (akTopsl (HACIEICTBEHHOCTB)
20%

[IpenpacnonokeHHOCTh K
3a00JIeBaHUSAM
Oxpyxatonasi cpefa (MpUpoAHasi, TEXHOTCHHAs,
corranbHas) 20%

HaCJICACTBCHHBIM

3arpsizHeHue  armocdepbl,  rugpochepbl u
auTochepsl, pe3kas CMEHa MIPUPOIHO-
KITMMAaTHIECKUX YCIIOBHH, KIIMMaTHYeCKUE
HU3MCHCHUA, SJICKTPOMATHUTHBIC u APyruc




W3ITy4eHus

Cayx0a 310poBbst 10%

HesddexruBHOCTh MPOPUITAKTUICCKUX
MEpOIPUATUI, HU3KOE KayeCTBO MEAULHUHCKON
MIOMOIIIH, HECBOEBPEMEHHOCTh €€ OKa3aHus
WupuBuayansHeiii 00pas xxu3nu 50%

Kypenue, ynotpebiaeHue aJIKOTOJI4,
HecOaTaHCUPOBAaHHOE NMHUTAaHHUE, BPEIHBIE YCIOBUS
Tpyda W TPOXKHUBAHUS, CTPECC, THIIOJUHAMUSI,
IUIOXHE  MaTepuaibHO  OBITOBBIE  YCIIOBHA,
3II0yNOTpeOIeHue JIeKapCcTBaMu, yHoTpeOIeHue
HapKOTHUKOB, OJMHOYECTBO, HEMPOYHOCTb CEMEH,
HU3KUI 00pa30BaTENIbHBIN U KYJIbTYpPHBIH YPOBEHbD,
BBICOKHI ypOBEHb YpOaHU3AIMH

Hcxons u3 aToro, cieayer BbIBOJ, YTO COCTOSIHHUE
310pOBbsl  Kaxjoro yeioBeka Ha 90 %
WHIAUBUAYAJIbHO, TaK  KaKk  3aBHCHT  OT
HACJIEJICTBEHHOCTH,  (aKTOPOB  OKpYKaroIen
Cpeabl ¥ B OCHOBHOM OT WHAMBHIYAIBHOTO 00pa3a
XKU3HU  (TIOBENIEHUS, TIPUBBIYEK, IOCTYIIKOB,
CTpEMJICHH).

3. C MEINKO-OMOIOTMUECKUX [MO3ULINHA
HauOoJbIlIee BIUSHUE COLMATIbHO-3KOJIOTHYECKHE
(hakTOpbI OKA3bIBAIOT HA CIIEYIOIINE TEHACHIINN:
1) mporiecc akcenepam;

2) HapyleHre OMOPUTMOB;

3) ajutepruzainusi HaceJICHHUS;

4) pocT OHKOJOrMYeckoW 3a00/eBa€MOCTH H
CMEpPTHOCTH,

5) pocT monu uIl ¢ U30BITOYHBIM BECOM;

6) orcraBaHue (PU3MOIOTHYECKOTO BO3pacTa OT
KaJIeH/1apHOTO;

7) «OMOJIO’)KEHHE» MHOTHX (DOpM MATOJIOTUH;

8) alumomornyeckass TEHIEHIUS B OpraHU3alldd
KU3HU U JIp.

4. MOXHO BBIIETTUTh OCHOBHBIE )KU3HEHHO Ba)KHBIE
roBe/ieHYecKre (PopMBI.

1. dopmupoBaHue MOJIOKUTETBHBIX
MICUXOJOTMYECKUX OSMOIUH BO Bcex cdepax
KU3HeHesaTenbHoCTH (paboTta, OBIT, ceMelHbIe
OTHOIICHHS, peaju3alus B OOIMECTBEHHOW U
KyTbTYpPHOU KU3HU) u (dhopMupoBaHue
ONTHMHCTUICCKUX B3TJISAIOB.

2. Opranuzanust TPYAOBOH JNEATEIBHOCTH C
MakCUMaJbHOW 3 (EKTUBHOCTHIO, YTO JaeT
BO3MOXXHOCTh peaM3alli U OTPAXKaeT CYIIHOCTb
Ka)KJJOTO YeJIOBeKa.

3./IBurarenpHasi akTHBHOCTb.

4 PuTMUYHBI ~ 00pa3  JKWM3HM  TpEIoJiaracT
COOTBETCTBHE OHMOJIOTHYECKMM pHTMaM Kak B
IJJaHE CYTOYHBIX OWOPUTMOB, TaK B IIJIaHE
BO3PACTHBIX MOTPEOHOCTEHA.

5. CekcyalibHasi aKTUBHOCTb.

6. 310poBOE€ CTapeHHe — 3TO ECTECTBEHHBIN
MpOoIECC, KOTOPBIM MPU MPaBWIbHOW OpraHu3aluu




MpPOTEKaeT ¢
MOCJIE/ICTBUSIMHU.
7. OTKa3 OT BpEIHBIX IPUBBIYEK, YTO CIIOCOOCTBYET
MOJ/ICPKAHUIO BBICOKHMX MOKA3aTeNIeH 3J0POBBAL.

MHUHHMAJIBHBIMH  HCTaTHBHBIMU

Pa3nea 5. buoa

OI'nd B KM3HHU

Tema 5.1. BMOTEXHOJIOIUH B JKM3HH KAXKIOI0

1.JlaiiTe onpeneneHne MOHATHIO «OMOTEXHOIOTUS.

KTo BBEN 3TOT TEpMUH?

2.HazoBuTe OCHOBHBIC HAIIPABIICHUS PA3BUTHS
OMOTEXHOJIOTHUH.

3.IIpuBeaute mpuMephl MEPCIIEKTUBHOTO PA3BUTHUS
OMOTEXHOJOTHH B OTPACIIX.

1. buotexHonoruss — AUCLUUIUIMHA, KOTOpas
M3y4aeT BO3MOXKHOCTU HCIIOJIB30BAHUS JKHBBIX
OpPraHU3MOB U1 DPEUIEHUs TEXHOJOIMYECKUX
3a1ay. OHa HCHOJB3yeT METOAbl M 3HAHUS
TEHETUKH, MOJIEKYJIIpHOH OuoJIoruu, OHOXUMHH,
SMOPHOJNIOTMH W KJIETOYHOW OMOJOTHM, a TaKxke
OPUKIAJHBIX  JUCHMIUIMH —  XHMHYECKOM,
¢usnvyeckoii. M WHPOPMALMOHHOW TEXHOJOTHIA,
POOOTOTEXHHKH.

Tepmun Oumorexnomorust B 1917 1. mpemnmoxu
BeHrepckuii umwxeHep K. Epeku, korma omucan
IIPOLECC MPOU3BOJCTBA CBUHUHBI, HCIOJIb3Ys B
Ka4yecTBE KOpMa Ul CBUHEH caXapHYyHO CBEKILY.

2. Ha maHHBII MOMEHT CYIIECTBYIOT TPH OCHOBHBIX
HalpaBJIEHUS pa3BUTUS OMOTEXHOJIOTUH.

[lepBoe HampaBieHHE - 3TO KPYMHOTOHHAKHOE
IPOM3BOJICTBO MUKPOOHOIO Oenka Juisi KOPMOBBIX

LeJNeH, HE3aMEHUMBIX AMUHOKHCIIOT,
HEOOXOTUMBIX TUIs cbamaHCUPOBAHHOCTHU
KOPMOBBIX 100aBOK.

Takxe, OBICTPO pPACHIUPSIIOTCS BO3MOKHOCTH
MaccoBOro  MIpPOU3BOJACTBA U NPUMEHEHHUS
BUPYCHBIX M OaKTepHAIbHBIX MpErnapaToB s
popUITaAKTUKH Oone3Hei MTHII,
CEJIbCKOXO035MCTBEHHBIX KUBOTHBIX, TUTST
s exTuBHOM O0pBHOBI c BpPEIUTEIIAMU

CEJIbCKOXO35MCTBEHHBIX PACTEHUN.

Btopoe nampasienue - pa3paboTKu B MHTEpecax
pa3BUTHSA OMOJIOrHYECKOM HayKH,
3ApaBOOXpaHeHUsT W BerepuHapuu. Ha ocHoBe
JOCTH>KEHHS] TEHHOW MHXKEHEPUU U MOJIEKYJISIPHOM
OHMOJIOTHM OUOTEXHOJIOTHSI MOKET O00ECIEeUYUTh

3/paBOOXPaHEHUE BBICOK09()(hEeKTUBHBIMU
aHTUOMOTHKAaMHU,  BakUWHAMH,  BUTaMHHaMH,
depmenTaMu W p. OuompenapaTamMu IS

HCCIIEIOBATEeNbCKUX U JIEYEOHBIX LENEH.
Tperbe  HampaBieHue -  pa3pabOTKH
MIPOMBIIIIJIEHHOCTH.

3. B HacToAIIEE BpeMs
OMOTEXHOJIOTHH TE€PCIEKTUBHBI
OTpacisx:

- B MIPOMBIIIJIEHHOCTH (nuiesas,
(dapmarieBTHUYECKast, XUMUYECKasi, HeTera3opas) -
HCIIOIb30BaHNE OMOCHHTE3a U OMoTpaHchopMaIin
HOBBIX BEILECTB HAa OCHOBE CKOHCTPYHMPOBAHHBIX
METOJaMH T€HHON MHKEHEPHUH IITaMMOB OaKTEPHit
U JIPOXOKEN C 3aJaHHBIMU CBOMCTBAMHM HAa OCHOBE
MHUKPOOHUOIOTMYECKOTO CHHTE3a;

- B DJKOJIOTUM - TOBBIIIEHHE 3(]deKkTuBHOCTH

TS

JIOCTHIKECHUS
B CIEIYIOIINX




3KOJIOTU3UPOBAHHOMN 3aIUThI pacTeHui,
pa3paboTku HKOJIOTHYECKHU 0e30MacHbIX
TEXHOJOTHI OYMCTKH CTOYHBIX BOJI, YTHJIM3ALIMS
orxo210B AlIK, KoHCTpyHpOBaHHE SKOCUCTEM;

- B DHEPreTHKE - MPUMEHEHHE HOBBIX UCTOUYHUKOB
OouosHepruy, MOJTy4EHHBIX Ha OCHOBE
MUKPOOHOJIOTUYECKOTO CUHTE3a U MOJECIUPYEMBbIX
(hOTOCHHTETHYECKHUX TIPOIIECCOB, OMOKOHBEPCHH
6romaccsel B Onoras;

- B CEJIbCKOM XO034iCTBE - pa3padoTka B o0jacTu
pacTeHUEBOJCTBA  TPAHCTCHHBIX  arpoKyJIbTYp,
OMOJIOTMYECKUX CPEJICTB  3alllUThl  PacTEHHIA,
OaKTepHaTbHBIX ynoOpeHui,
MUKPOOHOJIOTUYECKUX METOJ0B PEKYJIbTHUBALIUU
NOYB; B 00JacCTH >KMBOTHOBOJCTBA - BO3JaHHE
3¢ (}EeKTHUBHBIX ~ KOPMOBBIX  IpemapaToB U3
pacTHTENHLHOW, MUKPOOHOW OMOMACCHI U OTXOJIOB
CEJIbCKOTO XO34HCTBa, PEMPOIYKIUS KUBOTHBIX HA
OCHOBE SMOPHOTEHETUUECKUX METOOB.

- B MeEIUUMHE - pa3paboTKa MEIUIIMHCKUX
OuomnpenapaToB,  MOHOKJIOHAJBHBIX  AHTHTE,
BaklMH. Pa3BuTHe HMMMYHOOHMOTEXHOJIOTUU B
HATPaBJICHUU TIOBBIIICHUS YYBCTBUTEIHHOCTH H
cnenupUIHOCTH HMMYHOaHanu3a 3a0oJieBaHUN

MHQEKIIMOHHON 1 HEMH(PEKIIMOHHON PUPOJIBI

OTBeT OLICHMBAETCH OTMETKOM «5», €CJId 00y4Ar0IIMHCH:

* TIOJIHO PACKpPBUI COJEp)KaHUE MaTepuasia B 00beMe, MPeayCMOTPECHHOM
MPOTPaMMON U Y4EOHUKOM;

* HW3J0XKHUJ MaTepuall TPAaMOTHBIM S3BIKOM B OINPEACICHHONW JIOTHYECKOU
MOCJIEIOBATEILHOCTH, TOUHO UCIIOJIb3Ys TEPMUHOJIOTHIO;

* IOKa3aJl yMEHUE WIUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKECHUSI KOHKPETHBIMU

MpyUMepaMu, TPUMEHSATh UX B HOBOM CUTYaIlMX IIPU BBITIOJIHEHUH MPAKTUYECKOTO
3aJaHus;

* IPOJIEMOHCTPUPOBAIl YCBOCHHUE PaHEE M3YUYEHHBIX COMYTCTBYIOLIMX BOMPOCOB,
c(hOpPMHUPOBAHHOCTH U YCTOWYMBOCTH UCTIONB3YEMbIX MPU OTBETE YMEHHUI 1 HABBIKOB;

* OTBEYAJI CAMOCTOSITEIHHO 0€3 HaBOAIINX BOMPOCOB YUUTENsI. BO3MOXHBI 0/1HA
— JIB€ HETOYHOCTH IPU OCBEIICHHWM BTOPOCTENEHHBIX BOIMPOCOB HWJIM BBIKJIAJKAX,
KOTOPBIE 00yYarONTUHCS JIETKO UCTIPABHII 110 3aMEUAHUIO YUUTEIIA.

OTBeT OLIeHUBAETCSI 0TMETKOM «4), €CJIM OH YA0BJIETBOPSIET B OCHOBHOM

TpeOOBAHUSIM HA OTMETKY «5», HO TIPU ATOM UMEET OJUH U3 HEI0CTATKOB:

* B U3JIOKEHUU JOMYLIEHbl HEOOJbIINe MpoOebl, HE HCKA3UBIIME OOIIETO
COAEpKaHUS OTBETA,;

* JIOMYIIEHbl OJWH WJIM JIBa HEIO0YEeTa IMPU OCBEIICHWU COJICPKAHUS OTBETA,
WCTIPABJICHHBIC 10 3aMEYaHUIO YUUTES;

e JomymieHa omuOKka wiaM Oojee JBYX HEIOYETOB TMPU  OCBEIICHUU
BTOPOCTENEHHBIX BOIIPOCOB, JIETKO UCIPABICHHBIEC MO 3aMEUAHUIO YUUTEIIS.

OT1meTKka «3» cTAaBUTCH B CJEAYIONIUAX CIyqaaX:

* HEMOJIHO WA HEIMOCJIENOBATEIBHO PACKPBITO COJAEPHKAHWE MaTepualia, HO
MOKa3aHo 0011ee MOHNMaHUE BOTIPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC




111 JaJbHEHIIero yCBOGHUS MPOrpaMMHOI0 MaTepuaia (onpezaeneHubie « TpeboBaHusIM
K MaTeMaTH4eCKON MOJITOTOBKU 00YYaIOIIErocs»);
* UMENUCh 3aTPYAHEHHUS WIA JIOMYUICHBbI OMIMOKH B OIpENeICHUH TOHATHUH,

HCIPABJICHHLIC ITOCJIC HCCKOJIBKNX BOIIPOCOB,

* HE PACKPBITO OCHOBHOE COJIep KaHNEe yueOHOr0 MaTepuaa;
* OOHapy)X€HO HE3HAHWE WM HEMOHUMaHWE OOydJaromuMcs OOJBIICH WIIN

HanOOJIbIIEH YaCTU MaTepuana;

3KCIIPECC OIPOC HA JIEKIIUAX 11O TEKYIIEX TEME

Bomnpocsl

CchliIKa HA HCTOYHHK C CoacpKaHuEM
IMPaBUJIBHOI'0 OTBETA, NIPABUJBHLIC OTBETHI.

Paznen 1. KileTtka — CTPYKTYPHO-(PYHKIMOHAJIBLHAS €IMHULIA )KUBOTO

Tema 1.1.buosiorusi kak Hayka. O0mas
XapaKTePUCTHKA KU3HU

1. JaiiTe onpenenenne OMOJIOTUN KaK HayKe.

2. Kto u xorga npeanoxuin tepmMuH «buonorusi»?
3. Yto sABiseTCA NpeAMETOM U3y4eHUs Onosorun?
4.Yto popMupyeT MOJICKYJISPHBII YPOBEHb
OpTaHHU3aIIH KUBOTO?

5.Yro Takoe kieTka?

6./laiiTe onpeeieHne TOHATHIO «BUY.

7. Kakue XuMHU4ecKHe 3JIEMEHThI COCTaBIISIIOT
OCHOBY JKUBBIX OpTraHU3MOB?

8. IlepeunciuTe cBONCTBA )KUBBIX OPTaHU3MOB.
9.HanMeHbl1ee KOIMYECTBO KAKUX XUMUYECKUX
JJIEMEHTOB B KJIE€TKax?

1. Buonorus — (ot rpey. 6uoc — KU3HB U JOTOC —
yu€HHE), HayKa O *KUBBIX CYILIECTBAX, UX CTPOEHUH,
¢yHKUMAX U cBoMcTBax. BMmecTe ¢ ¢puznueckumu u
XUMUYECKMMM HAayKaMd OHa OTHOCUTCA K
€CTECTBECHHO-HAYYHbBIM JUCLIUIIIIMHAM.

2. Tepmun «Ouonorusi» npemioxed B 1802 .
¢bpaHIy3ckUM  ecrecTBoucHbiTaTeneM KaHOM-
baructom JlamapkoM ©u HEMENKHUM OOTaHUKOM
TI'otdpunom-Peitnronsrom Tpesupanycom (1776-
1837) He3aBUCHUMO APYT OT ApyTa.

3. Ilpeamer Guonoruu — Bce MPOSBICHUS >KU3HU:
pazHooOpasue, CTpoeHHe U (YHKIUU KHUBBIX
CYIIECTB W  HUX  TPUPOAHBIX  COOOIIECTB,
pacIpoCTpaHEHHE, MPOUCXOKACHUE U PA3BUTHE,
CBA3U JIPYT C APYIOM M C HEKMBOU IIPUPOIOU, KaK
B HACTOSIIEM, TaK U B IIPOILIJIOM.

4. B ocHOBE IPOIIECCOB XKU3HEIEATENLHOCTH JIeXkKaT
IIPOLIECCHI MPEBPAICHUS BELIECTB, B PE3YJIbTaTE
KOTOPBIX O00pa3yloTcs CIOXKHBIE MOJEKYJIbl —
MOJINCaXapubl, JUMUIBL, OCIKH M HYKJIEUHOBBIE
KHUCJIOTBI.

5. Knerka siBnsieTcst aieMeHTapHON CTPYKTYpHOU U
(YHKIMOHATBHOM enHuIeN ®KuBoro. OHa CIIy>KUT
OCHOBOM pOCTa, Pa3BUTUSI H  PA3MHOKECHUS
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

6. Bug — COBOKYMHOCTH o0co0Oell CXOXKHX I10
CTPOCHHIO, MIPOUCXOXKICHUIO, HAMEIOIINX
OJIMHAKOBEIN KapHUOTHII, cBOOOIHO
CKPEIIMBAIINX W  JAIONMX  IUIOJIOBUTOE
ITOTOMCTBO.

7. MakpoanemeHTs! — 98%

8. Mertabonu3M, caMOperyssius, pernpoayKIus,
HaCJIEICTBEHHOCTh, U3MEHUYUBOCTh, JTUCKPETHOCTD,
pa3apakuMOCTh, POCT U Pa3BUTHE.

9. YApTpaMHKpPO3JIEMEHTHI




Tema 1.2.CTpyKTYPHO-(PYHKIIMOHAJIbHAS
OpraHM3anus KJIeToK

1.KTo0 BriepBbie HAOMIOAAT KIETKY?

2.KTO OTKpbUI IpOCTEMIINE OPraHU3MBbI?
3.KT0 co3nan nepByro KJIeTOYHYIO TeOpUi0?
4.OCHOBHOE OTJINYUE POKAPUOTOB.

5. KTo oTHOCHTCS K 3yKapuoTam?

6. Kakue opranns3mbl Ha3bIBatOTCS KOJIOHUATBHBIMU?

7.11ouemy OJTHOKJIETOUHBIE SABJISIOTCS
opranuzmamu?

8. 3a cuer uero XUBYT NPOKAPUOTHI?

9. Kakue npokapuoThl HE SBJISIIOTCS Tapa3zuTaMu’?

1.PoGepr I'yk (1665) mnepBeiM HaOmOgam ¢
MIOMOIIIBIO YBEJIMUUTENBHBIX JHH3 MOApa3JeleHIe
TKaHEH MPOOKYU Ha «TYEUKI», TN «KJIETKN).

2.A. JleBenryk(1680) OTKpbLT MUP OAHOKIETOUHBIX
OpPIraHU3MOB.

3. T. IIBanny u M. Illneiineny B 1838 r.

4. ITpoxapHOTbl — JKUBbIE OPraHU3MBI, COCTOALINE
U3 KJIETOK, KOTOpbIE HE UMEIOT KJIETOYHOIO sJipa U
MeMOpaHHBIX OpPTaHeII.

5.0yKapuoTbl — JKUBbIE€ OPraHU3Mbl, KIETKU
KOTOPBIX COJEpKaT sIpo, a TakKe MeMOpaHHbIE
OpraHeJIbl.

6. KonoHuanpHBIMH Ha3bIBAIOT OPraHU3MBI, Y
KOTOPbIX B Ipolecce Oecrojoro pa3MHOXKEHUS
JIOYEpPHUE OCOOM OCTalOTCS COECIUHEHHBIMU C
MaTepPUHCKUM OPIaHU3MOM.

7. Kierkm  OOHOKJIETOYHBIX ~ OpPraHU3MOB
BBINOJIHAOT (PYHKLIMH LIEJIOCTHOTO OPraHUu3Ma.

8. SBnsAroTCs mapasuTaMy JIPYruxX OpraHu3MOB U
HOIJIOIIAIOT TOTOBBIE OPraHUYECKUE BELIECTBA.

8. CuHe-3€ej1€eHble BOJIOPOCIIH.

Tema 1.3 CTpyKTYpHO-(pYHKIIMOHAJIbHBIE
(¢akTOpHI HACJIEACTBEHHOCTH

1.Komy npuHaj1exuT XpOMOCOMHAs TEOpUs
HaCJIeICTBEHHOCTH?

2.I'ne HaxoATCS XPOMOCOMBI?

3.113 kakuXx BEILIECTB COCTOSIT XPOMOCOMBI?

4. Kakoit Habop XpOMOCOM COJIEPKUT COMaTHUYECKast
KJIeTKa?

5. Kaxoii Habop XpoMOCOM COZIEPKUT MOJIOBAs
KJIeTKa?

6.Ha3oBuTe BUIbI HYKJIIEHHOBBIX KUCIIOT

7. YTo ABNISETCSA IPOCTHIM BELIECTBOM B CTPOECHUU
JHK u PHK?

8.Hazosure Bunsl PHK.

1. Tomacy Moprany

2. XpOMOCOMBI HaXxOIATCs B SIAPE KICTKH
3.50% JHK u 50% Genka

4. JIBOMHOM, MIIH TATLIONTHBIN

5. OpuHapHblii HabOp XpOMOCOM, KOTOPBIH
HA3bIBACTCS TATUIONTHBIM

6.JHK, PHK

7. Hyxneotuasl

8.MudpopmanronHas, TPAaHCIIOPTHAS,
puboco.MaapHas

9. Penymnukanus (ot nar. replicatio —

BO300HOBJIEHHE) — TIPOILIECC CUHTE3a JOYEpHEH
MOJIEKYJIBI J€30KCUPHOOHYKIIEHHOBOW KUCIIOTHI Ha
MaTpHUIlEe POoaUTEIbCKONM MoJeKybl JJIHK

9.Yto Takoe penyrumkanus’? 10. B 1950 romy amepuUKaHCKUH yYeHBbIH
10. O6wscuure mpaBmiio Yapradda. D.Yapradd ycranoBui:
A=T, TI'=1, A+T = T+ (umpaBuio
Yapradda)
Tema 1.4. O0OMeH BeliecTB U NpeBpaleHHE 1. Ienp MertaGonuzMa — CO3JAHUE CIOKHBIX

IHEPIruu B KJeTKe

1.I1ens MeTaboIM3Ma.

2.Yto Takoe acCUMIIALINSA?

3.Uto Takoe TUCCUMHUIISIINS?

4 Kakue opraHu3Mbl OTHOCSITCS K aBTOTpodam?
5.Kakoit nporiecc Ha3pIBatOT (POTOCHHTE30M?
6.Kakoii mporiecc OTHOCUTCS K TUCCUMIISIIAN?
7.HazoBuTe 3Tarbl S3HePreTH4eckoro 0OMeHa.
8.ocHOBHAs PyHKIIMS adPOOHOTO ABIXAHUS?
9.Kakue opraHu3Mbl UCTIOIB3YIOT TOTOBEIC
OpraHMYecKre BEIIeCTBAa B METAOOIM3ME .

BEIIECTB U CHAOKEHHE OpraHU3Ma dSHEpTUeH.

2. Anabomu3M (acCCUMMIIALMSA, IUIACTHYCCKUM
oOMeH) — peakiuu OWOCHHTE3a, TIPU KOTOPBIX C
3aTpaTodl  JHEpruH  0oOpa3yrTCsl  CIOXKHBIC
OpraHUYECKHE BEIIeCTBA

3. Karabonusm (muccuMUIIALINS, YHEPTreTHUECKUN
00MEH) — COBOKYITHOCTb XHUMHYECKHX PEaKIIHii,
HaIMpaBJICHHBIX HA pacmaj CIOXKHBIX BEIIECTB C
o0pa3oBaHNEM YHEPIUU;

4. ABTOTpO(BI — 3TO OpraHHU3MBl,
OCYIIECTBISIONINE MUTaHKE (TO €CTh MOTyYaroIIne
SHEPIHI0) 3a CUET HEOPTAaHUIECKUX COCTUHECHUI

5. @DoTOCHMHTE30M  Ha3bIBAlOT  OOpa3oOBaHME




OpraHWYecKUX (M HEOPTaHMYECKHX) MOJICKYJT W3
HEOPTaHUYECKUX 33 CUET MCIIOJIb30BAHUS SHEPTHU
COJIHEYHOT'O CBETA.

6. JIMCCUMUIISALIMIO Ha3bIBAIOT ele
HEPreTHYCCKUM 00MEHOM KJIETKHA WIA
KaTabOJIM3MOM

7. DHepreTU4YecKuii 0OOMEH OOBIYHO NIEJISAT Ha TPH
JTama: MOATOTOBUTENBbHBIM, OECKUCIOPOAHBIH,
a’pOOHOTrO JbIXaHUS

8. AnpobHoe npixaHue oOecIeuyuBaeT KIETKY
sHeprue. llpu  oOkucneHMM OBYX  MOJEKYH
MOJIOYHOH KHCJIOTHl 00pa3yroTcst 36 MOJIeKyI
ATO.

9. 'erepoTpodHbIe.

Tema 1.5. ZKn3HeHHBIH UK KJIeTKHA. MUTO3.
Meiio3

1.YT0 TaKoe )KU3HEHHBIN IIUKJI KIETKU?

2. YT0 Takoe MUTOTUYECKUHA 1TUKI?
3.00bscHUTE TIEproT UHTEP(A3HI.

4.Yt0 coboii mpeacTaBisieT MHTO3?

5. Urto co0oii pecTaBisieT Meio3?
6.HazoBuTe cramuu geneHus Ipyu MUTO3E.

7. buonoruueckoe 3HaUeHHE Me03a.

8. CkoIbKo JienieHuit y meiosa?

9.B o0pa3zoBaHme KaKHX KIETOK JICKHUT MeH03?

1. JKu3HeHHBII UMK KIETKH — OTO MEpPHOJ
CYLISCTBOBaHMsSI  KJIETKM OT MOMEHTa  e&
o0pa3oBaHus MyTEM JeNIeHUsI MAaTEPUHCKOMN KIIETKU
JIo €€ cMepTH

2. MUTOTHMYECKMI IIMKI — TEpUOa BPEMEHHU,
KOTOPBIN JUIUTCS OT OJTHOTO JCJIICHHS 10 APYTOTro
3. UuTepdasa- moaroToBka K ACICHUIO KICTKU

4. MuTOo3 — CII0KHOE, HEMpPsIMOE, MOJIHOIEHHOE
JIeJIEHUE KIIETKH.

5. Meito3 — 3To BUJT JEICHUS KIIETOK, IPH KOTOPOM
MMPOUCXOIUT YMEHBIIIEHNE YHUCIIa XPOMOCOM BIBOE
U TIepPeXo]] KJIETOK U3 JUIIJIOMIHOTO COCTOSIHHS B
rariouIHOE

6.Ilpodaza, meradasa, anadasa, Tenodasa
7.Takum 00pa3om, B pe3ysibTaTe Meio3a U3 OJHOU
JUTITIOUTHOM KJIETKU 00pa3yrOTCs YE€ThIPE KIETKHU C
TarIONIHBIM HA0OPOM XPOMOCOM.

8./IBa mocienyromux aeneHus

9.sBnsercs OCHOBHBIM STallOM raMeTOTeHe3a;

Pa3nes 2. Ctpoenue U GyHKIMH OPpraHu3mMa

Tema 2.1. CTpoeHnne opranusma

1.Yto coboit mpeacTaBIsIOT MHOTOKIIETOUHBIE
OpraHu3Mbl?

2.113 yero oOpa3oBaHbl CUCTEMBI OPTaHOB?
3.UTo Takoe TKaHb?

4. Kakoe CBOWCTBO Ha3bIBACTCS TOMEOCTa30M?
5.]1is gero He0OX0 UM romeocTas?

6.KTo BriepBbIe OOBSCHIIT HATMYNE TOMeocTasa’?

1. MHOTOKIETOYHbIE OpraHU3MBbl COCTOSIT W3
00JIBIIOrO YMcla KIETOK, MU((depeHInpOBaHHBIX
10 CTPOEHHUIO U (PYHKIUSAM.

2. Oprasbl, BBIIOJHAONME 00mIMe (QYHKIMH U
uMmeromuye oOlmiee MPOUCXOXKIeHHe, 00pasyroT
CHCTEMBI OPTaHOB.

3. CXonmHble TO CTPOEHHUIO M JeicTBYyOIUE
COBMECTHO KJIETKHM 00pa3yloT TKaHU

4. TomeocTta3 — CBOWCTBO >KHUBOTO OpraHM3Ma
COXPaHSATh OTHOCHUTEIIEHOE JTMHAMUYECKOe
MIOCTOSIHCTBO BHYTPEHHEH CpeJIbl.

5. HeoOXxoauMoCcTh roMeocTaza OOBSICHICTCS TEM,
YTO BCE OMOXMMHUYECKUE PEAKIIUU MOTYT IPOTEKATh
B CTPOTO OINPENIEIEHHBIX YCIOBHUIX

6. Mbpicnb 0 CyIIECTBOBaHMM MEXaHHU3MOB,




obecreunBarOIMX roMeocTas, BrnepBbie B XIX B.
BbICKa3ai ¢paniy3ckuit yaéusiii Ko bepaap

Tema 2.2. @opMbl pa3MHOKEeHHUSI OPraHU3MOB
1.YTo Takoe penpoayKius Kak CBOHCTBO
opranusma?

2.YTo NIeXKUT B OCHOBE Pa3MHOKEHUS?

3.HazoBure hopMbI pa3MHOKECHHS.

4.Yrocoboii nmpencrasiseT Oecnonoe pa3MHOKEHHE?
5.Y Kakux opraHM3MOB Pa3MHOXEHUE MTyTEM
NeJIeHus?

6.Yto Takoe criopyssius?

7.Y KakMX OpraHW3MOB Pa3BUTO BEreTaTUBHOE
pa3sMHOXeHHE?

8.Kakum meTo0oM siBNIsieTCst KJIIOHUpOBaHue?

9.Yto Takoe pereHepanus’?

10.Yem oTiinyaeTcs MoJoBOE Pa3MHOKEHHE OT
6ecnonoro?

11. Yto Takoe mporecc criepmMaTorenes?

12. Yto Takoe oBorexes?

13.B ueM 3akitouaeTCs MpoIecc OMIOA0TBOPEHUS?
14.xaK TPOUCXOAUT BHEIIHEE OIUIOJ0TBOpEHUE?

15. Kak npoucxoauT BHYTpEHHEE OILIOA0TBOPEHUE?

1. Pa3mMHOXEeHHE, T. €. BOCIPOHU3BEICHHE cebe
IMOJOOHBIX

2. B ocHOBe pa3MHOKEHHUS JICKUT CIIOCOOHOCTH
KJICTKH K JCJICHUIO, a Iepeladya IeHEeTHYEeCKOU
uHbopMalui  00ecleYrBaeT  MaTePHAIBHYIO
MIPEEeMCTBEHHOCTh TIOKOJICHHIA JTFOOOT0 BH/IA.

3. Beigensitot 1Be OCHOBHBIC (DOPMBI pa3MHOKECHUS
0eCI10J10€ U OJIOBOE.

4. Cnoco0® BOCIPOW3BOJCTBA IOTOMCTBA U3
COMAaTUYECKUX KJIETOK ©Oe3 y4yacTHsi TaMmer
poauTens

5. JleneHreM MaTepUHCKON KJIETKHM Ha JOYEpHUE
pa3MHOXKAIOTCA BCe OaKTEPUU U MPOCTEHIITNE

6. Cnopymanusi moapa3yMeBaeT pPa3MHOKEHHE C
HOMOIIbIO CIENMATN3UPOBAHHBIX KJIETOK — CIIOP.

7. BereratuBHOE€ pa3MHOXKEHHME - Pa3BUTO Yy
pacTteHuit

8. SBnsercs HCKYCCTBEHHBIM METO/I0M
Pa3MHOXKEHUS

9. Perenepanus - 3aMelleHHE YTPAYeHHOW YacTH
OpraHusma.

10. OcymiecTBasieTcs ¢ MOMOIIBIO OCOOBIX TTOTOBBIX
KJIETOK (TamerT).

11. CnepmaToreHe3 — MpoLecc pa3BUTUS MYKCKUX
TIOJIOBBIX KJIETOK — CTIEpMATO30HUI0B.

12. OsBorene3 — mporecc pa3BUTHUS >KEHCKUX
MOJIOBEIX KJIETOK — SIMIIEKIIETOK.

13. TIlpomecc OMIOAOTBOPEHHUS COCTOUT B
COCMHECHUN >KEHCKOM M MYKCKOM KIETKH C
CO3JaHUEM 3UTOTHI.

14 T'ameTbl TIOMAAlOT B BOJHYIO
COEIMHEHHE MPOUCTEKAET CIyYalHO.
15. CaustHue raMeT B IOJIOBOM CHCTEME CaMKH.

cpeay, Hux

Tema 2.3. OHTOreHe3 pacTeHnii, ’)KUBOTHBIX U
YyeJ0BeKa

1.Yto takoe onrorenes? Ero nepuoasl.

2.Yto BKJIIOYAaET YMOPUOHATBHBIN MEPHO?

3. UTo BKIIOUAET MOCTIMOPUOHAIBHOE Pa3BUTHE?
4.0O0bscHUTE TIPSIMOE Pa3BUTHE OPTaHU3MOB.

5. O0BsCHUTE HETPSMOE Pa3BUTHE OPTAHU3MOB.
6.11300pa3ute cxemy HEIOTHOTO MTPEBPANCHHUS.
7. 1300pa3ute cxemy MOJTHOTO MPEeBpaICHUsI.
8.C 4eM cBsi3aH mporecc crapeHus?

9. CmepTh Kak mporiecc.

1. OwntoreHe3 (MHAMBUIYaTbHOE pa3BUTHE)
BKJIFOYAET BECh MEPHO/I )KU3HU OCOOH OT 3UTOTHI JI0
cMmeptu. PasnnyaroT nBa neproa: SMOpHUOHATBHBIH
Y IOCTAMOPHUOHAIIbHBIH.

2. DOMOpHOHATBHBIN TIEPUOJ - BpeMsl, KOTIa HOBBIN
OpraHW3M Pa3BUBAECTCS BHYTPH MAaTEPUHCKOTO WIIH
BHYTPH SII11a, CEMEHU

3. TocTaMOproHaNbHOE pa3BUTHE OpraHU3Ma -
TIOCJI€3aPO/IBIIIEBBINA, TIEPHUOJT OHTOTEHE3a

4. [Ipsimoe pa3BUTHE

OpranusMbl BBIXOJST MaJ€HbKUX Pa3MepOB, HO B
HEM 3aJI0’K€Hbl BCE OCHOBHBIE OPIaHbI, CXOJIEH CO
B3POCIIBIM.

5. PazButune ¢ metamopdoszamu

N3 sHLEKIeTKH BBIXOAWT JIMYUHKA, YCTPOCHHAs
MpoIne B3pociond ocodu, pacter u nuraercs. Co




BpEMEHEM MPOUCXOJUT U3MEHEHHE OpraHoB
(metamopo3), opraHu3M TpeBpamIaeTCs  BO
B3POCIYIO 0COOb.

6. Heronnoe npespaiiexue:

stiflla — JMYMHKA — B3pociias 0co0b

7. ITonHoe npeBpaleHue:

siflla — JTMYMHKA — KyKOJIKa — B3pocias 0co0b
8. Crapenne — 3TO 3aKOHOMEPHBIN, HApPACTAFOIIHI
BO BPEMEHM MpOIECC, BEAYIIUH K CHHKEHUIO
IIPUCTIOCOOUTENILHBIX BO3MOKHOCTEH OpraHu3ma u
YBEIUYEHUIO BEPOSITHOCTUA CMEPTH

9. CmepTh — HeEOOpaTHMOE MpeKpalieHue Becex
MPOSIBJICHUH JKU3HEACATEIbHOCTA OPTaHUu3Ma.

Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHUS
1.I'eneTnka KaKk HayKa.

2.HacnencTBeHHOCTh KaK CBOMCTBO OpPTaHU3Ma.
3.MI3MEHUMBOCTH KaK CBOMCTBO OpraHW3Ma.
4.Yto Takoe perotun?

5. Uro Takoe renotumn?

6. JlaTh onpeneneHue rex.

7. Uto Takoe ajieNIbHbIE IeHBI?

8. Kakoii opranusm siBIsI€TCS TOMO3UTOTHBIM?
9. Kakoii opranusm sIBISICTCS T€TEPO3UTOTHBIM?
10. Kaxoii reH siBisieTcs pelieCCUBHBIM?

11. Kakoii red aBisieTcs JOMUHAHTHBIM?
12.Kaxkoe ckpelniBaHue Ha3bIBaETCS
MOHOTHOPUAHBIM?

13. Kakoe ckpelirBaHue Ha3bIBAETCs
JTUTHOPUTHBIM?

14 Kaxk Ha3wiBaetcd 2 3akoH MeHakis?

15. xak Ha3piBaeTca 1 3akoH Menuensa?

16. Kak HaswiBaercs 3 3akoH Mennensa?

17. OOBsicHUTE KOJIOMUHUPOBAHHE.

1. T'emetmka — Hayka O 3aKOHOMEPHOCTSX
HACJIEICTBEHHOCTH U U3MEHYMBOCTH.

2. HacnencTBeHHOCTh — CBOWCTBO OpPraHU3MOB
nepenaBaTh CBOM MPU3HAKU OT OJTHOTO MOKOJICHUS
K Ipyromy.

3. HM3MeHYMBOCTP — CBOWCTBO OPraHHU3MOB
npUOOpeTaTh HOBBIE 110 CPABHEHUIO C POJUTEISIMU
[IPU3HAKU. B LHIUPOKOM CMBICIIE oJ
U3MEHYMBOCTHIO TOHUMAIOT pa3IuuMsl MEXAY
0CO0SMH OTHOT'O BHJIA.

4. ®eHOTHN — COBOKYITHOCTh BCEX BHEIIHUX H
BHYTPEHHUX MPU3HAKOB OpPTraHu3Ma.

5. 'eHOTHUIT — COBOKYITHOCTH F€HOB OpraHU3Ma

6. 'en — ¢QyHKIMOHATBFHO HemeNuMasi eIMHULA
FeHETUYECKOr0 MaTepuaja, Y4acTOK MOJIEKYJIbI
JHK, xomgupyromuii NEpBUYHYIO CTPYKTYpY
MOJIUMIENTUAA, MOJIEKYJIbl TPAHCIOPTHON WM
pubdocomuoit PHK.

7. AnnenpHBIE T€HBI — TEHBI, PACHOJIOKEHHBIE B
UJEHTUYHBIX JIOKYCaX TOMOJIOTHYHBIX XPOMOCOM.
8. 'omo3uroTa — Oopranusm, UMEIOIIHiA aliebHbIE
T'€HbI O/IHOM MOJIEKYISIPHOI (POPMBI.

9. Terepo3urora — OpraHu3M, HMEIOUIMN
aJIeNbHbBIE TeHbI PA3HON MOJIEKYISIpHOU (hOPMBI; B
9TOM  ciy4a€ OAMH M3 TEHOB  SBJISETCA
JIOMUHAHTHBIM, JIPYTOil — PELIeCCUBHBIM.

10. PerieccuBHBIN reH — aljielb, OMpeAesIOIni
pa3BUTHE TMpHU3HAKa TOJBKO B T'OMO3UTOTHOM
COCTOSIHMM; Takoi mpu3Hak OyneT Ha3bIBaThCA
PELECCUBHBIM.

11. JloMUHAHTHBIN T€H — aJUIEIh, OTPEISISIONINN
pa3BUTHE NPU3HAKA HE TOJIBKO B TOMO3UTOTHOM, HO
U B T€TEPO3UTOTHOM COCTOSIHUH.

12. MonoruOpugaeiM - B ClIy4ae €Clu
CKpeIllMBaeMble 0COOM OTJIMYAIOTCS TOJBKO TIO
OJTHOMY HCCJIETyEMOMY MPU3HAKY (IIBET CEMSH)
13. JIuruOpuaHbIM - €ClM CKpelIMBaeMble 0COOH




OTJIMYAIOTCSI TIO JIBYM PA3TMYHBIM IMPU3HAKAM (IIBET
u popma cemsiH).

14. Bropoii 3akoH MeHiens - 3aKOH pacIlerIeHuU.
15. 3akon emuHoOOpasust | mOKOJNIEHHS U
JIOMAHUPOBAHUS OJTHOTO MPU3HAKA HAJl JPYTUM.
16. Tperuii 3axon MeHpens - 3aKOH HE3aBUCUMOTO
HacJIeJOBaHUS.

17. KoagomuHupoBaHue -  B3aUMOJCUCTBUS
aJUICJIbHBIX TEHOB, TPU KOTOPOM B T€TEPO3UTOTHOM
COCTOSIHUM MOTYT OKa3aThCs JBa JOMHUHAHTHBIX
reHa OJIHOBPEMEHHO, MPH HTOM KaxJblil TI'eH
OTBEYAET 3a CBOM MPHU3HAK.

Tema 2.5. CuenJieHHOe HacJIel0BaHUe MPU3HAKOB
1. KT0 u3yuni sBjiieHHE CLIETUICHHOTO HACIE0BaHUs

IPU3HAKOB?

2.Ha xakux opraHuzMax IpOBOJIHII UCCIIEIOBAHHE
Mopraun?

3.0 gyem rimacut 3akoH Moprana?

4.Kak HacneayroTcsi IpU3HaKU B ayTOcoMax?
5.Kak HacneayroTcst MpU3HAKH B MOJIOBBIX
Xpomocomax?

6.I1puBeauTe NPUMEPHI CHETUICHHOTO HACIICIOBAHUS
y 4ellOBeKa.

7. Uemy paBHO YHCJIO TPYII CLEIUICHUS B
opraHusme?

1. SIBneHue CHEIUICHHOTO HAacleqOBaHHs ObLIO
n3ydyeno Tomacom Mopranom.

2. T. Mopran BeIOpal y 1po30(uiiel napy reHoB.
3. T'enbl, Haxopmsmmecs B OJHOW XPOMOCOME,

06pa3y10T rpymimy CLHCIICHUA u 4acCTo
HaCJICAYIOTCA COBMECTHO,
4, FeHLI, PacCIIoJIOKCHHLBIC B ayTrocomax,

HaCJICAYIOTCA HE3aBUCHUMO OT I10J1a ocoou.

5. TI'ensl, koTOpBIE pACIOJOKEHBI B MOJOBBIX
XPOMOCOMaX, CLIEIIJIEHBI € TI0JIO0M.

6. V denoBeka psJ NMPU3HAKOB TAKXKE CLEIUIEH C
nogjoM. K  HuUM  OTHOcsATCA,  Hampumep,
HacCJIEJJOBAaHHUE PELIECCUBHOIO I'€Ha JaJIbTOHU3Ma —

QHOMQJIMM LBETHOI'O 3pEHUsS, CBSA3AHHOU C
HECTIOCOOHOCTBIO PA3JINYaTh KPAaCHBIM U 3€JIEHBIN
I[BETa, PpELECCUBHOrO TIeHa remMoumuu —
HECBEPTHIBAEMOCTHU KPOBU
7. Yucno rpynm CUHEMJIEHHUS COOTBETCTBYET
rarjouHOMY Ha0Opy XpOMOCOM.

Tema 2.6. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH 1. HM3meH4YMBOCTH - CBOMCTBO OpraHu3Ma

1.M3mMeH4YeBOCTh KaK CBOMCTBO OpraHU3Ma.

2.Yto coboii mpeacTaBisieT MOIUPUKAITOHHAS
U3MEHYHBOCTH?

3.Uto Takoe HOpMa peaKIuu?

4.C gyeM cBsi3aHA HACJIEe/ICTBEHHAs U3MEHYMBOCTDH?
5.Korna Bo3HMKaeT KOMOMHATHBHAS N3MEHUYUBOCTh?
6.Yro Takoe myraru?

7.HazoBuTe Bubl MyTalUi.

8. Kakue MyTalluu NPUMCHAIOT B CCIICKIIUU

puoOpeTaTh HOBbIE MPU3HAKKU U CBOWCTBA

2. MonmudukanuonHass HW3MEHYUBOCTH - ITO
W3MEHEHU TPU3HAKOB Opranu3ma (ero (heHoTura),
BBI3BAHHBIE  M3MEHEHUSMH  YCJIOBHH  CpEIbI
oOWTaHWS W HE CBA3aHHBIE C W3MEHECHUSIMHU
TeHOTHIA

3. Hopmoii peaknuu Ha3bIBAIOT T'€HETUYCCKH
(HaCIEeICTBEHHO) 3aKperyIeHHBIC TIpEeACITbI
(TpaHuIIbl) U3MEHYHUBOCTH TIPU3HAKA
4, Hacnencreennas
(HeompeneneHHas, WHUBUAYyaIbHAS,
TeHOTUNUYecKas) - ¢opmMa  HM3MEHYHUBOCTH,
BbI3BaHHAsl U3MEHEHUSIMUA F€HOTHIIA OPTaHU3Ma

5. KomOuHaTMBHAs W3MEHYMBOCTH BO3HUKACT B
pe3yjibTaTe TMOSBIEHUS Yy TOTOMKOB HOBBIX
COUYETaHWI reHOB (KOMOMHAIINA).

6. Myranmuu (7aT. mutatio - HW3MEHEHHUE) -
BHE3aIHbIE, BO3HUKAIOUIME  CIOHTAHHO
BbI3BAaHHBIE MyTareéHaMu HaclielyeMble H3MEHECHHUS
FEHETUYECKOTO  Marepualna, [MPUBOIAIIME K

U3MCHYNBOCTH

NI




W3MEHEHUIO TE€X WM MHBIX MPU3HAKOB OpraHu3Ma.
7. 'enHbIC, XPOMOCOMHBIC, TCHOMHBIC

8. B cemeknuum  pacTeHHMd — TPUMEHSIOT
HNOJIUIUIONANIO  (MHOTOKpaTHOE  yBEJIMYEHHUE
XPOMOCOM).

Pa3znen 3. Teopus 3BoJirouuu

Tema 3.1. UcTopusi IBOTIOLMOHHOTO YYEHHUSI.
MHuKpO3BOJTIOLHS.

1.9Bon0YMOHHOE yueHHE Kak HayKa?

2.YT0 Takoe MUKPOIBOIFOIHS?

3. Uto Takoe MaKpO3IBOIIOIHS?

4. Co3parenb EpBOT0 3BOIIOLUOHHOIO YUEHUS?
5. KT0 co3nan nepByro 3BOJIOLMOHHYIO TEOPHIO?
6. HazoBute daxtopsl sBoonuu 1o JlapBuny.
7. Yrto coboit mpencrapiseT 0opboa 3a
CyIlIECTBOBaHHE?

8.Yto co0oif mpeacTaBisieT ecTeCTBEHHBINH 0TOOP?
9.Yto Takoe momysmsus?

10.HazoBute akTOphl IBOITIOLIHH.

11. HazoBute mytu BU1000pa30BaHUS.

1. DBontonMoHHOE yueHue (Teopus SBOIIOLUN) —
HayKa, M3ydawollas HCTOPUUYECKOE PpPa3BUTHE
KHU3HH: IPUYUHBI, 3aKOHOMEPHOCTH U MEXaHU3MBbI

2. MUKpO3BOIIIOLUS — JBOJIIOLMOHHBIE TPOIECCHI
HAa  ypOBHE  TMONYJSIIMHA, MPHUBOMAIINE K
00pa30BaHMIO HOBBIX BHJIOB

3. MaxkposBomionuss — 3BOJIONHS HAJABHIOBBIX
TaKCOHOB, B PE3yJbTaTe KOTOPOW (HOPMHUPYIOTCS
00Jj1e€ KpyIHbIE CUCTEMATUYECKUE TPYIIIIBI

4. )Kan batuct Jlamapk co3nan nepBoe 1eJ0CTHOE
9BOJIIOLIMOHHOE YYEHUE.

5. Yapnp3 JlapBuH co34an  3IBOJIOLHUOHHYIO
TEOpUIO, OCHOBAaHHYIO Ha TOHATUAX OOpbOBI 3a
CYILIECTBOBAHHE U €CTECTBEHHOT'O 0TOOpA.

6. @akropsl 3Boronuu 1o Y. JlapBuny — 3T0:

- HaCcJeICTBEHHOCTb;

- N3MEHYHBOCTb;

- Oopb0a 3a CyIIeCTBOBAHHUE;

- €CTECTBEHHBII 0TOOD.

7. bopb0a 3a cymecTBOBaHHE — BECh KOMILIEKC
B3aMMOOTHOLIEHUH OpPraHU3MOB C YCJIOBUSMHU
OKpY)Kalollle Cpeabl: C HEXUBOW MPUPOIOI
(aOnotnueckumu  ¢pakTopamMu) U C APYTUMH
opranusmMamu (OMOTHYECKUMU (paKTOpaMu).

8. EcrecTBeHHBIN 0TOOP — MPOIIECC, B pe3yIbTaTe
KOTOPOTO BBDKHBAIOT M OCTaBJIAIOT Iocie cels

IIOTOMCTBO MIPEUMYIIICCTBEHHO ocobu c
ITOJIC3HBIMH B JAaHHBIX YC.]'IOBI/ISIX
HACJICACTBCHHBIMU N3MCHCHUSIMU

9. [Tlomymsanus — COBOKYITHOCTH CBOOOJHO

CKpELIMBAIOIMXCA 0CO0e OJHOTO BHIA, KOTOpas
JUIUTENIBHO CYIIECTBYET B OIpPEACIEHHONW YacTH
apeajla OTHOCHUTEIBHO OOOCOOJEHHO OT JpPYyrux
COBOKYITHOCTEH TOTO K€ BHJA.

10. Boigenstor HECKOJIBKO
3JIEMEHTAPHBIX (PAaKTOPOB IBOJIOLIUU:
- MyTallMOHHBIN IIPOLIECC;

- MIOIYJISILIMOHHBIE BOJIHBI U JIpeii( TeHoB;
- W30JIALUS;

- €CTECTBEHHBIN 0TOOD

11. Paznnuaror Ba
BH1000pa30BaHMS:
9KOJIOTUYECKOE

OCHOBHBIX

OCHOBHBIX nyTn
reorpaduyeckoe,




Tema 3.2MaxposBoJionusi. Bo3HukHoBeHue U
pa3BuTHE JKM3HU HA 3emJie

1.Maxkpo3BouTonHs KaK mporecc.

2.Yto sBisieTcsa BaKHBIMHU ITPOLIeCCaMU
MaKpO3BOIIOIIH?

3.Kakue opranbsl popMupyroTcs B pe3yibTare
JTUBEPreHIIUU U KOHBEPIeHLIUN ?

4. K10 ycTaHOBMII IJIaBHBIE HANIPABJICHUS
3BOJIIOLUN?

5.Uto oTHOCHUTCS K OMOJIOTHYECKOMY Mporpeccy?
6.HazoBuTe myTu 6MOI0rHUecKoro mporpecca.
7.Cytb Teopuun OnapuHa?

8.Uro Takoe Omonorndyeckuit perpecc?

1. Makpo3Boironusi — 3BOJIOLUS HaJBHIOBBIX
TaKCOHOB, B pe3yJibTaTe KOTOpPOoW (HopMHUPYIOTCS
0oJjiee KpyIMHbIE CUCTEMATUYECKUE TPYIIIIHI.

2. BaxsbpIMEH TpoleccaMH  MaKpO3BOJIOLUU
SIBJIIFOTCSI TUBEPTEHIUS U KOHBEPTeHIIHSL.

3. B pesynaprate auBepreHuuu GOpMUPYIOTCS
TOMOJIOTMYHBIE OPTaHbI, B IPOIIECCEe KOHBEPTEHINH
— aHaJOTUYHBIE.

4. OreuectBennbie yuéHsie A.H. Ceepuos u N.1.
[IImanbray3eH ycTaHOBHWJIM TJIaBHbIE HaIlPaBJICHUS
9BOMIOIMK  (OMOJNOrMYecKWii  mporpecc |
OMOJIOTUYECKUI  perpecc) W TJaBHbIE IYTH
oo (apoMopd03bl, UAMOATANTALUN |
JIETCHEPALINH ).

5. Apomopho3bl, uaMOATANTAIIMN U JIETeHEPALNH
OTHOCST K OMOJIOTMUECKOMY IIpOorpeccy

6. CymectBytor  Tpu OCHOBHBIX  IIyTH
OMOJIOTHYECKOTO nporpecca: apoMopdo3,
uauoaaalTanua u 06111a$[ ACreHepanusa

7. Cormacho Tteopun  OmnapuHa,  KHU3Hb

NpEJCTaBIsIeT  COOOM  3aKOHOMEPHBIM  JTall
9BOJIIOIUN XUMHYECKHUX COEIUHEHUIA.

8. buosorudeckuii perpecc — 3TO IBOIIOIMOHHOE
JBUKEHHE, IPU KOTOPOM IPOUCXOAUT COKPAIIEHHE
apeasa; yMEHBIICHHE YUCICHHOCTH oco0el u3-3a
HEMPUCTIOCOOJIGHHOCTH K cpele  OoOWUTaHus;
CHIDKCHHE 4HCIia BHJOB TPYII HU3-32 JABJICHUS
JIPYTUX BUAOB, BEIMUpPAHUE BUIA

Tema 3.3. IIpoucxo:kaenne yenoBeka —
aHTponoreHes3
1.Kax Ha3pIBaeTCs HayKa O 4eJIoBeKe?

2.KT0 BBICKa3aJI IPEIIOI0KEHUE 00 IBOIIOIUH
yesoBeka?

3.Kakoe mMecTo 3aHUMaeT 4eI0OBEeK B CHCTEMAaTHKE
OpraHu4ecKkoro Mupa?

4.00bsICHUTE TIOHATHE «YEIIOBEUECKUE PAChI».
5.CKOJIBKO pac BBIAEISAIOT?

6.YTo cBUETENBCTBYET O €IMHCTBE BeeX pac?
7.I'ne 1 Kora MosIBUJICS Y€JIOBEK Pa3yMHbIH?
8.UTo cBUIETENBCTBYET O PACCEICHUH YeIOBeKa?

1. AHTpoIOJIOTHS — HAyKa O YEJIOBEKE.

2. Y. JlapBuH B kHUre «IIponcxoxkIeHIE YEIOBEKa
u monoBoi otoop» (1871) mnpoanammzupoBan
OOLIMpHBbIE JaHHbIE CPABHUTEIBHON aHATOMMH,
AMOPHUOJIOTUH U CUCTEMAaTUKU U PACTIPOCTPAHUI Ha
YeJIOBEKa OCHOBHBIE IIOJIOKEHUS SBOJIOIIMOHHOM
TEOPUH.

3. UenoBek 3aHMMaeT CieIyollee MOJOXKEHHE B
COBPEMEHHOM CHCTEMAaTHKE JKUBBIX OPraHU3MOB:
tun  Xopaposble, noatun I[lo3BoHOUYHBIE, Kiacc
Mnexonuraromue, noakiacc  IlmaneHTtapHsle,
otpsx IIpumarsl, cemerictBo Jlroau, pox Yenosek,
BUJ YennoBek pa3yMHBI.

4. YenoBeueckue pachl — 3TO HCTOPUYECKH
CIIOKMBIIMECS TPyNIbl JOJeH, O0O0beInHEHHBIE
OOLIHOCTBIO  TMPOUCXOXKACHHUSI U  CXOJCTBOM
HEKOTOPBIX BTOPOCTENEHHBIX MOP(OIOTHYECKUX
MIPU3HAKOB

5. Bun Yenosex pasymusiii (Homo sapiens) B
HacTosIee BpeMs pasziencH Ha 3 Wik S OOJIBIINUX
pac.

6. O equHCcTBe BUga  Homo sapiens




CBUJETENBCTBYET TO, YTO BCE pAChl 4YelOBEKa
PaBHOILICHHBI B OHOJIOTUYECKOM OTHOIIEHUU H
HaxXoAsTCsl HAa OJHOM M TOM K€ YpOBHE
3BOJIIOLIMOHHOTO Pa3BUTHA.

7. CoBpeMEHHBIH 4YEJIOBEK — XOMO CaIlueHC
(uemoBeKk pa3yMHbIN) — OSBUJICSA B ADPHUKE OKOJIO
200 TeIC. NET Ha3axg

8. Haxoaku wucCKOmaembIX OCTAHKOB JPEBHUX
JFOZIeH MOMOTJIM YYEHBIM CENIaTh BBIBOJBI O MYTSIX
pacceieHus 4eJ0BeKa U O LIMBUIIN3ALIUAX, KOTOpPhIE
OHM CO3/IaBaJIU

Pasnea 4. Dkojorus

Tema 4.1. Dkogornyeckne GakTopbl U cpeabl
JKH3HH

1.J1aTh onpezeneHue MOHATHIO «cpefa OOUTAHUS.
2. Yto oTHOCHUTCS K aOMOTHYECKUM (pakTopam?
3.Kakue GakTopsl ABISIOTCS OMOTHYCSCKUMU?

4 Kax Ha3bIBatoTCs (haKTOPHI BO3/ACHCTBUS YEIIOBEKA
Ha OPraHU3MbI?

5.Utoco00oii npeacTaBIseT XUIHUYECTBO?

6.Kak 00BsICHUTH CHUMOMO3 OpraHU3MOB?
7.HazoBure ¢popmbl cUMOHO03a.

8.Kakwne B3anMOOTHOIIEHUSI MOTYT OBITh Y
OpPraHWU3MOB OJTHOTO BHJA?

9.B yem BeIpakaeTcst Kooreparus OpraHu3MoB?

1. Cpena oburtanus (cpeaa *KU3HHU) — ITO YACTh
OPUPOJIBI, OKpPY)KAOIas >KUBBbIE OPraHU3Mbl H
OKa3bIBAIOIIas HA HUX ONpeesIEHHOE BO3/ICIICTBHE.
2. AOuormyeckue (HAKTOpbl — KOMITOHEHTBI
HEXUBOW IIPUPOJIBI.

3. buoTtnueckue (hakTopbl — BO3/EHCTBUE JKUBBIX
OpraHM3MOB Jpyr Ha japyra (B3auMOJAEWCTBUE
MEXIy OCOO0SIMH B TMOMYIALUAX W MEXIY
MOIMYJISIIASIMEA B COOOIIECTBAX

4. AwntponoreHHsle (aKTOpbl — JESITEIbHOCTD
YeloBeKa, TNpUBOMANIAs JHOO K  MPSIMOMY
BO3/ICHCTBUIO HAa JKWUBBIE OpraHU3Mbl, JHOO K
W3MEHEHHI0  cpelbl uX oburaHus (0XoTa,
MIPOMBICEII, CBE/ICHUE JIECOB, 3arps3HEHUE, dPO3HS
MIOYB U Jp.).

5. XWIIHWYECTBO — B3aUMOJEUCTBUE, IIpU
KOTOPOM OJIMH OPTraHu3M (XHILHUK) UCIOJIb3YET B
MUY APYToit (KEpTBY).

6. CuMOM03 — COBMECTHOE CYIIECTBOBaHME JBYX
BUJOB opraHu3moB. OpuH BuA (CUMOUOHT)
CyIIEeCTBYeT Ouylarofapsi SKCIUTyaTallid JIpyroro
(xo3s1HA).

7. ®opMel cuMOuno3a: KOMMEHCAIIN3M
(Hax1eOHUYECTBO), MYTYyallu3M, TAPA3UTHU3M

8. B3auMOOTHOIIEHUS] OPraHU3MOB OJHOTO BHUJA:
KOHKYPEHIIHUS U KOOeparysl.

9. Koonepanusi — COTpPYAHHUYECTBO, CTAWHBIMH,
cTagHblii  00pa3 KM3HM MHOTHUX >KHBOTHBIX
MO3BOJISIET WM YCIIENIHO  3allUINaThCS  OT
XHUITHIKOB, 00€CIIeYNBaTh BEDKUBAHUE ACTEHBIICH

Tema 4.2. [lonyasinus, cooduecTBa, IKOCUCTEMbI
1. laitTe onpeneneHune «3KOJ0TUYECKasi HUILIAY.

2.Yem xapakTepusyeTcs SKOJIOrn4yecKas HuIa?
3.laTh omnpeneneHue «IOomysIus.

4.Ha30BUTE OCHOBHBIE XapAKTEPUCTUKH MOMYIISILIUH.

5. lats onpeneneHue «OUOLEHO3Y.
6.3a cuer yero OMOIICHO3 YCTONYMB?

1. Dkonoruueckas HMIIA BUJA — 3TO KOMIUIEKC
yCIOBUM >KM3HU BHUJAA, T.€. COBOKYIHOCTH BCEX
(hakTOpOB cpenbl (B TOM YUCIIE MHUKPOKJIMMATa), B
npenengax KOTOPBIX BUJA MOXKET CYIIECTBOBATH B
pUpoje

2. XapaKTepUCTUKN HKOJOTHUECKOW HUIIN: MUINA;
BpeMs U CIOCOOBI MUTAHUS; MECTO PAa3MHOXKCHHUS;




7.KTo BBEN TEPMUH «IKOCUCTEMAY?

8. latb onpeeneHre «3KOCUCTEMAY.
9.HazoBuTe coCTaBIsAIONIMX OPraHU3MOB
KpyroBOpOTa BEIIECTB.

10. B uem cocTOUT mpaBUIIO HKOJIOTHYECKOM
MUPaMUIbI?

11. IToyemy 1ienu MUTaHUS HE MOT'YT OBITH
JUIAHHBIMU?

MECTO YKPBITHS.

3. Tlomynsuusi — 3TO COBOKYIHOCTH 0CO0O€i
OJTHOTO BHUJA, B TCUCHHE JUIUTEILHOTO BPEMEHHU
HACEJSIIOIIMX ~ ONPENEICHHY0  4YacTh  apeana,

OTHOCUTEJIBHO 00O0COOJIEHHBIX OT APYrMX TIpyIII
oco0ell TOro »€ BUAA U B3aMMOJAEHCTBYIOLIMX
MEeXIy coOou

4. OCHOBHBIMHM XapaKTEPUCTUKAMU IOIYJISALNH
SBJIIFOTCS: YUCIEHHOCTD, INIOTHOCTD, BO3PACTHOM U
II0JIOBOI COCTaB, pOKAAEMOCTh, CMEPTHOCTD

5. Bro1eHo3 — COBOKYIHOCTbH MOMYJIALUN Pa3HbIX
BHJIOB, 00U TAIOIIIX Ha onpeenéHHOM
TEPPUTOPHUH.

6. buoneHo3 ycroiumB Omaromapsi HaIHYUIO
pa3HBIX 3KOJIOTMYECKHX TPYNI M OMOJIOTHYECKUX
1enex, COCTABJISIOIINX B3aHMOCBSI3b
OpPraHUYECKON U HEOPraHUYECKON IIPUPOABI.

7. TepmuH »5KocucTeMa ObUI  TPEIUIOKEH
aHrnuiickuM yuénbiM A. Tencnu (1935), a Tepmun
OuoreoneHo3 — poccuiickuMm yuéHsiM B.H.
Cykauéspim (1942).

8. DKxocuctemMa — cucTeMa JKUBBIX OPraHU3MOB U
OKPY’KaIOIIUX UX HEOPIaHUYECKUX TeJl, CBSI3aHHbBIX
MEXIy COO0OW MOTOKOM SHEPrHMH U KPYrOBOPOTOM
BEILIECTB.
9.[lpoayueHTsl,
pEIyLEHTHI.

10. ITpaBuiI0 5KOIOTUYECKON MUPAMUIBI OMOMACCHI
— OuomMacca KakJOoro IMOCIEeNyIOIero ypoBHS B
MUILEBON LENH MPOrPECCUBHO YMEHbIIAECTCS

11.C kaxzaoro TpopHuUEeCKOro ypoBHs MEPEXOIUT
tosibko 10 % sneprun Ha ncnenyroomui. [loaTomy
nuIeBasl Lenb OObIYHO BKJIIOYAeT Bcero 4—>5
3BEHBEB.

KOHCYMeHThl 1-2-3  mopsxa,

Tema 4.3. buocepa - riaodanbHas
IKOJIOTHYECKAs cCHCTeMa

1.06bscHuTE IOHATHE «OUOChEpay.

2.Kto0 coznan yuenue o 6uocdepe?

3.Kakue ¢opmbl aBrkeHst Onocheps! BBLABHHYII
Bepnanckuii?

4.HazoBuTe (QyHKIIMH KHBOTO BEIIECTBA B
ouochepe.

5.KpyroBopot Kakux 3J1€MEHTOB ITPOUCXOJUT B
ouochepe?

6.C yeM cBs3aHBI TTI00ANIBHBIE TPOOIEMBI
ounochepsi?

1. buocdepa — 4YacTh reosIOTHYECKUX 00O0JIOUYEK
3emin, 3acei€HHas W TpeoOpazyeMas >KUBBIMU
OpraHu3MaMH.

2. Yyenue o 6uocdepe coznaHo akagemMukom B. 1.
Bepnaackum B 1926 rony.

3. B. U. Bepnanckuii Beensin 2 GOpMBbI ABUKCHUS
’KHBOT'O BEILIECTBA: TACCUBHOE U aKTUBHOE.

4. OyHKIMH >KMBOTO BeIIeCTBa B Ouocdepe:
SHepreTuyecKas, KOHIIEHTpAllMOHHAs,
TpPaHCIIOPTHAS, JECTPYKTHBHASI.

5.Kpyrosoport azota, cepsl, ¢pochopa
6.I'mobanpHBIE TTPOOIEMBI B OHOc(hepe CBA3aHBI ¢
NeSITeTbHOCTHIO YEIOBEKA

Tema 4.5. Bausinue couuajabHO-IKOJI0THYECKHX
(¢akTOpoB Ha 310pOBbE YeT0BEKA

1. B VYcrae BcemupHoil  opraHuzanuu
3/IpaBOOXPAHEHUs TAaK U 3aMMCAHO, YTO «3J0POBbE




1.Kaxk onpenensiercst 3mopoBbe B Yctase BO3?

2. HazoBuTte akTophl, BIUSAIONINE HA 3J0POBKE.
3.UTO OTHOCHUTCS K COITMAIBHBIM (pakTopam?
4.Yrtoco0oii mpencTaBiseT aganTaius YeaoBeKa’?
5.ITouemMy 3T0 TIpolecc IBYXCTOPOHHUM?
6.ITouemy BakHa IBUTaTelIbHAsE aKTUBHOCTH?
7.Ha 4eM OCHOBAHO paIlMOHAIIBHOE NMUTaHue?

— 9TO COCTOSIHME (DU3MYECKOTO, IYXOBHOTO H
COLIMAJILHOTO  ONaromojy4yusi, a HE TOJBKO
OTCYTCTBHE 00JIe3HEN U HU3HYECKUX 1e(DEKTOBY.
2. buonorndeckue ¢GakTops! (HACICICTBEHHOCTD) ,
OKpyXarolas cpena (mpupojHasi, TEXHOTCHHAs,
colMasbHas),cay0a 310pOBbs, MHAUBHIYaTbHBIH
00pa3 KU3HU

3. K coumansupiM (hakTopaM MOKHO OTHECTHU:
o0pa3 >XKu3HU (BpeAHbIE MPUBBIUYKHU, OTHOLIECHUE K
CHOPTY U T.H.), JKOHOMUYECKUN YPOBEHb >KU3HU,
OBIT, OTHOIICHUS B CeMbe, Ha pPabOTe, YPOBCHH
oOpa3oBaHMs U KyJIbTYphl, QopmMa TpyIOBOU
JeSTeIILHOCTH.

4. Anantanusi 4eyoBeKa — CIIOXKHBIM COIMAIbHO-
OMOJIOTUYECKHIA TPOIecC, B OCHOBE KOTOPOTO
JICKUAT U3MEHEHHUE CUCTEM U (DYHKIHMIA OpraHu3Ma,
a TaKKe MPUBBIYHOTO ITOBEACHHUS

5. AnanTanus 4eJI0BeKa MPOIECC IBYXCTOPOHHHMI —
YeJIOBEK HE TOJBKO CaM MPHCIOCAOIUBaeTCsS K
HOBOH  DKOJIOTHYECKOM  OOCTAaHOBKE, HO H
npuCcIocabiuBaeT 3Ty OOCTaHOBKY K CBOHUM
HY)KIaM M T[OTPEeOHOCTAM, CO3/1ae€T CHUCTEMY
XKu3HeoOecreueHust (GKUJIHILA, 01K Aa, TPAHCIIOPT,
uHPPaACTPYKTYypa, MUTAaHUE U T.1.

6. JIns Toro uToOBI CTaTh CUIBHBIM H JIOBKHUM,
BBIHOCJIMBBIM M PabOTOCTIOCOOHBIM, HEOOXOIUMO
pPEerylspHO 3aHUMATbCAd (PUIUUYECKUM  TPYIOM,
(U3KYIBTYPOIi U CIOPTOM.

7. PanuonanpHOe THTaHUE HEBO3MOXKHO 0Oe3
COOJIOZICHHSI IBYX OCHOBHBIX 3aKOHOB, HAPYIICHHE
KOTOPBIX OIMACHO VIS 3A0POBbSI.

Paznea S. buoJa

OI'd B ’KU3HHU

Tema 5.2.bMOTEXHOJIOTHH B IPOMBINLICHHOCTH
1.buorexHonous Kak JUCIAILUINHA.

2.Kakue MeTOoIbl HCTIONB3YeT OMOTEXHOIOTHS?
3.Kto0 BBeN 1 KOIr/1a TEPMUH «OMOTEXHOJIOTUS»?
4.Yem 3aHnMaeTcsd UMMYyHHasi OMOTEXHOJIOTUs?
5.I'me ucnonw3yrot ee pa3padoTKu?

6.B kakux oTpacisx NpUMEHSIOT ONMOTEXHOJIOTUN?

1. buorexHomoruss — JUCHUIUIAHA, KOTOpas
M3y4aeT BO3MOXXHOCTH HCIIOJIb30BAHUS JKUBBIX
OPTaHM3MOB JJISl PEUICHHS] TEXHOJIOTUYECKUX
3a/ad.

2. OHa UCTONB3YyeT METOABl M 3HAHUS TCHETUKH,
MOJIEKYJISIPHOM ouonorum, OMOXUMHUH,
OMOpPHUOJIOTUH M KJIETOYHON OHOJOTHH, a TaKXkKe
NPUKIAAHBIX ~ JUCHHUIUIMH —  XUMHYECKOH,
¢busznueckoil U MHDOPMALMOHHONW TEXHOJOTHA,
POOOTOTEXHHKH.

3. Tepmun O6uorexHonorus B 1917 r. mpeioxuI
BeHrepckuii uHxeHep K. Epeku, korgma ommcan
MpoLIecC TMPOU3BOJCTBA CBUHHMHBI, HCIOIB3YS B
KauecTBEe KOpMa JJisi CBUHEH caXxapHyIO CBEKITY.

4. ImmyHHast OMOTEXHOJIOTHUS - PAclO3HABAHUE
BbIJIEJICHUE U3 CMeCcel OJIMHOYHBIX KIJIETOK.

5. Ucnonw3yercss B MeOUIMHE (IMAarHOCTHKA H
JeyeHue), Hay4YHBIX UCCJIEJIOBAHMSIX,




(hapmakoIoTHUeCKOn u MTUTIECBOM

MIPOMBIIIIICHHOCTH, CO3JaHKe Mpenaparos,
CHUHTE3UPYIOIMIUX  KJIETKH 3aIlUTHBIX CHCTEM
opraHusma

6. B HACTOsILEE BpeMs JIOCTHIKEHHUS

OHMOTEXHOJIOTHH IEPCICKTUBHBL B CICAYOIINUX
oTpaciiax: HIPOMBIIICHHOCTD, c/ X, OJKOJormui,
OHEPIreTUKa, MCAUIIHA




TECTOBBI KOHTPOJIb 3BHAHUM 11O TEMA

Bonpocsl

CcbLIKa HA HCTOYHHK C CoacpKaHuEM
IMPABHJIBHOI'0 OTBETA, IPABUJBbHbLIC 0TBETHI.

Paznen 1. KileTka — cTpyKTYPHO-QYHKIHOHAJIbHAS €INHULA )KMBOT'0

Tema 1.1. buosorus kak Hayka. Oomast
XapPaAKTEePUCTHKA KU3HU
1 Bapuant

1. BeicluuM YpOBHeM OpraHU3alMH KM3HH
SIBJISIETCS

1) opranuswm; 3) skocucTema;

2) MOMyJIALHNS; 4) buocdepa.

2. Crioco0HOCTH OPraHu3Ma pearupoBaTh Ha
BO3/1CHCTBHUS OKPY KaolIel cpelbl - 3TO:

1) U3BMEHYMBOCTB; 3) HOpMa peakuuu;

2) pa3IpaKMMOCTh; 4) romeocTas.
3.00beKTOM H3YYeHHUs] HUTOJIOTUHU SABJISETCS
YPOBEHb KM3HU:

1) KIeTOYHBIH; 3) nonyasnOHHO-BUIOBOM;
2) opraHM3MEHHbIN; 4) 6MOreoLeHOTUYECKUH.
4. I'aBHBIH NPU3HAK KUBOIO:

1) nBuxeHue

2) 0OMEH BEIIECTB;

3) UCOIB30BaHUE KUCIOPOAA MTPH JIbIXaHUU;
4) Hanu4ue TKaHeH.

5. BocipousBeaeHnue cede NOJ00OHBIX OTHOCHTCH K
CBOMICTBAM OPraHM3Ma:

1) pennmukanus 3) penpoayKIus
2) HACIIeICTBEHHOCTh 4) U3MEHYHBOCTD
6. IlepBbIM HAZOPraHU3MEHHBIM YPOBHEM KH3HH
CYUTaETCH:

1) GuochepHbIit

2) OUOTEOIEHOTHYCCKUI

3) nonyssILMOHHO - BUJIOBOM

4) opraHu3MeHHBII

7. Kakasi Hayka u3y4aeTt coCcTaB, CTpOeHHe
bynxuun kiaerox?

1) rucronorus;

2) aHaTOMHUSI;
3) muToJNOTH.
4) 6uonorus
8. B coctaB remor/io0MHa BXOAUT:

1) maruuit
2) uon

3) xene3o
4) bochop

5) KanbIui
9. Makpo3/ieMeHTOB B KJIeTKe:

1) 37%

2) 98%
3)1,1%

1 BapuanT

1.- 4) 6uocepa.

2.- 2) pa3IpakuMoCTh;

3.- 1) KJIeTOYHBIN;

4.- 2) oOMEH BEIIECTB;

5.- 3) penpoaykuus

6.- 3) mOMyJSAUOHHO - BUIOBOM
7.- 3) IUTOJIOTHSL.

8.- 3) xxene3o

9.- 2) 98%

10.- 2) 6oTanuka




4) 0,02%

5) 76%

10. CTpoenue u Ku3HeAeATEIbHOCTh PACTEHUI
H3y4aeT HAYKA.

1) 30050THS

2) 6oTaHuKa

3) 9KOJIOTHS

4) sMOpUOIOTHS

5) LUTOJIOTUS

2 BapuaHT
1. UckonaeMble 0CTATKH BbIMEPIINX OPraHN3MoOB
U3y4yaeT HayKa
1) cucrematuka  2) 3KOJIOTHS
3) duznosoruss  4) MaJICOHTOJIOTHS
2. CrpoeHue W (PYHKUMH OPraHOMAOB KJETKH
H3y4yaeT HayKa

1) reHeTrKa 2) IUTOJIOTHUS

3) cenekuus 4) penomnoru

3.CTpYKTYpHBI€ 3JIeMeHThI 0MOTe0lIeHOTHYECKOTr0
YPOBHS _ ...

1) opranusmsr;

2) OMOTEOIECHO3BI;

3) momyJISIUK Pa3HBIX BUIOB;

4) ocoOu U TpyIIIbI 0c00€H, BXOAAIINE B OMYJISALIHUIO.
4. Ipeanokua cucremMy KJaacCH(PUMKALMHU KUBOM
NPHUPO/bI, BBeJ OUHAPHYI0 HOMEHKJIATYPY

1) ’Kan barucr Jlamapk; 3) Kapn Jlunnei;

2) Jleonapmo na Bunum; 4) Knasnuii ['onen.
5. Ilepenaua HacieacTBeHHOW uUH(pOPMALNHU
OCYIIECTBJISACTCS HA YPOBHE ...

1) GMOreoneHOTHYECKOM; 3) KJIIETOYHOM;

2) OpraHM3MEHHOM; 4) MOJNEKyIIpHOM
6. 'eHeTHKa —3TO HayKa O ...

1) knetke;

2) B3aMMOOTHOIICHUSX KUBBIX OPTaHU3MOB U CPEJIbI
X OOMTaHUS;

3) CO3aHMU HOBBIX W YIYYIICHUU CYNIECTBYIOIINX
COPTOB KYJBTYPHBIX PAaCTEHUH, MOPOJ KHUBOTHBIX H
IITAMMOB MHUKPOOPTaHU3MOB

4) HaCJIEeJCTBEHHOCTH U U3MEHYMBOCTH OpraHu3Ma
7. ChopmMy1upoBaIH KIE€TOYHYIO TEOPHIO...

1) MeunukoB u [Tactep;

2) Besanuii u ['apBeid;

3) IBausu u llneiinex;

4) Yorcon u Kpuk.

8. Opran fIBJIsIeTCS] CTPYKTYPHBIM KOMIIOHEHTOM
... YPOBHSI.

1) keToyHOrO;

2) OpraHUu3MEHHOTO;

3) MOJIEKYJISIPHOT0;

2 BapuaHT

1.- 4) mancoHTOIOTHS

2.- 2) UUTOJIOTHS,

3.-4) ocoOu u rpymnibl 0coOel, BXOSIINE B
TIOITYJISAIIHIO. |

4.- 1) )Kan batuc Jlamapk;

5.- 3) KIIeTOYHOM

6.- 3) TOMYIAIIMOHHO - BUIOBOM
7.- 3) llIsann u llletineH.

8.- 3) opraHu3MEeHHOTO

9.- 2) pa3MHOXXEHUE

10.- 2) romeocTas




4) momySIMOHHO-BUIOBOTO

9. Kak Ha3piBaeTcsi CcHOCOOHOCTH JKMBBIX
OpPraHu3MOB BOCIIPOU3BOAUTH cede MOJ00HBIX?

1) romeocras 3) HacIeACTBEHHOCTh

2) pa3MHOXEHHUE 4) oHTOTEHE3

10. TIIpu3Hak I KHBOIO, CYIIHOCTH KOTOPOIo
COCTOHUT B CIIOCOOHOCTH CHCTEM
NMO/IEPKUBATHL  OTHOCHTEJIbHOE
CBOeH BHYTpPeHHeM cpebl, - 3T0
1) aganramus 3) IUCKPETHOCTH

2) romeocras 4) HaCJIeICTBEHHOCTD

MNOCTOAHCTBO

Tema 1.2.CTpyKTypHO-QYHKIIHOHAIBHASA
OpraHM3anus KJIeToK
1. TepmMuH «kJjieTka» BrepBbie NpeaI0KuI B 1665

roay:
1 BapuanT
1.MonomepamMu 6eJIKOBOI MOJIEKYJIbI SIBJISIIOTCS:
A) AMHUHOKHUCIIOTHI
b) HYKJICOTHIbI
B) THJIPOKCHIIBHBIE TPYIIIBI
I) MOHOCaXapu bl
2. I'moko3a 3710:
A) MOHOCaXapHu/I
b) JACaxapu/
B) MOJMCaxapua
I JIATTAT
3. KoMmnieMeHTapHOCTBH-ITO COOTBETCTBHE:
A) AMUHOKHCIIOT
b) HYKJICOTHU]IOB
B) KUPOB
I) caxaposB
4) Tpauckpunuus 37T0:
A) cuHTe3 Oenka Ha pubocome

b) cunre3 PHK na matpuue /JHK

B) OKHCJICHHE )KUPOB

I TPAHCIIOPT BEILIECTB

5) Her sinpa B kieTKax:

A) rpuboB

b) Oaktepuii

B) pacTeHni

I YKABOTHBIX

6. 3a cuHTe3 (esIKka OTBEYAeT:

A) MHTOXOHIPUS

b) XJIOPOIIACT

B) Amnmnapart ['onbmxu

I pubocoma

7. 3a BbIpa0OTKY JHEPIrUM OTBeYaeT:
A) MeMOpaHa

b) OIIC

B) pubocoma

I MUTOXOHJIPUS

8. Oprasouabl IBHKEHUS KIETKH:
A) KT'YTUKH

A)
A)
b)

2
~

b)
)
)
A)
. b)

©COoNO~ LN R

OTBeTHI
AMHUHOKHCIIOTHI
MOHOCaXapuI
HYKJICOTHJIOB
cunte3 PHK na matpune JJHK
OaxTepuit
pubocoma
MUTOXOHJIPHS
KTYTUKU
bpoyn

10. A) GenkoBast 060104YKa BUpYcCa




b) XBOCTHKH

B) MAJIOYKH

I LIEHTPHOJIH

9. Snpo B KiIeTKe 00HAPYKUII:
A) JapBuH

b) bpoyn

B) netinen

I I'yk

10. Kamewmna 3to:

A) OenkoBast 000109Ka BUpyca

b) JIHK Bupyca
B) PHK Bupyca
I BHUPYC IpUIIIIA

2 BapMaHT

1. K 3ykapuoraM oTHOCAT

1) oObIKHOBEHHYIO aMEDY

2) ApOXIKU

3) manspuitHoro napasuta

4) xonepHbIil BUOPUOH

5) KUIIEUHYIO MalOuKy

6) BUpyC UMMYyHOAe(pULINTA YEIOBEKA

2. Kakue BenrecTrsa BXOAAT B COCTAB KJIETOYHOM
MeMOpaHbI?

1) Tunu el

2) xnopodui

3) PHK

4) yraeBojibl

5) 6enku

6) IHK

3. Kakue u3 nepeyucjeHHbIX OPraHOU/I0B
SIBJIAIOTCS MeMOpPaHHbIMU ?

1) nmu30combl

2) ueHTpUOIH

3) pubocomsl

4) MUKpOTpYyOOUKH

5) Bakyosn

6) JEHKOTIIACTHI

4, KakuM#1 0COOEHHOCTAMMH, B OTJIHYHE OT
’KMBOTHOI U rpu0HON, 00J1aaeT pacTUTEeIbHAs
KJeTka?

1) oOpasyeT 1eUTF0I03HY 0 KJIETOYHYIO CTEHKY

2) BKJIIO4aeT puOOCOMBI

3) obnanaeT cnocoOHOCTHEO MHOTOKPATHO JIEIUTHCS
4) HaKaruIMBaeT MUTATEJIbHbIE BEIIECTBA

5) COmepXKUT JICUKOTLTACTHI

6) HE UMeeT LEHTPUOJIEH

5. KakoBbl 0CO0€HHOCTH CTPOeHHs U PyHKIMA
MUTOXOHAPUIA?

1) BHyTpeHHss1 MeMOpaHa oOpa3yeT TrpaHbl

2) BXOJSAT B COCTaB siipa

3) CHHTE3UPYIOT COOCTBEHHBIE OCTTKH

4) y4acTBYIOT B OKMCIIEHUM OPTaHUYECKUX BEILLECTB
5) obecreunBarOT CHHTE3 TITFOKO3BI

2 BapuaHT

1. 1) o6bikHOBEHHYIO aMEDY

2. 1) munuael

3.1,5,6

4.b) cunre3 PHK na marpune JJHK
5.b) Oakrepuii

6.1) pubocoma

7.1) MuTOXoHIpUs

8. A) XryTuku

9.b) bpoyn

10. A) GenkoBast 000JI049Ka BUpYCa




6) SBIAIOTCS MEeCTOM cuHTe3a ATD

6. Kakue ¢pyHKInu BBINOJIHAET KOMILIEKC
TlNonbmxn?

1) cuHTE3UpPYET OPraHNYECKUE BEILIECTBA U3
HEOPraHUYECKUX

2) pacuieruisieT OMOMOJIMMEPHI IO MOHOMEPOB
3) HaKaruIMBaeT OEJIKH, TUMHUIbI, YTICBOIbI,
CHUHTE3MPOBAHHBIC B KIIETKE

4) obecrieunBaeT yIakoBKY U BBIHOC BELLIECTB U3
KIIETKU

5) OKHCIIIeT OPraHNYECKUE BELIECTBA 10
HEOPraHUYECKUX

6) y4acTByeT B 00pa30BaHHUHU JIU30COM

7. Bupychl, B 0TJIH4YHE OT OaKTepHii,

1) UMEIOT KIETOYHYIO CTEHKY

2) apanTUpyroTCcs K cpesie

3) cOCTOSIT TOJIBKO U3 HYKJIEMHOBOM KUCIIOTHI U
Oenka

4) pa3MHOKaIOTCSl BET€TaTUBHO

5) HEe UMEIOT COOCTBEHHOTO OOMEHA BEIIECTB
6) BElyT TOJBKO Mapa3UuTUYECKU 00pa3 KU3HU
8. 3HayeHMe KJIETOYHOTO IIEHTPA:

1) cunre3 JHK u PHK;

2) y4acTBYeT B JIeJIEHUU KJIETOK;

3) nmepeBapuBaET MUIIEBHIC YACTUIIBL;

4) yyacTByeT B (DOTOCHHTE3E.

9. BupycsI cocTosT:

1) u3 6enka, IHK u PHK;

2) munoniporennos, JIHK u PHK;

3) monucaxapuaos, JIHK u PHK;

4) rnuxonporennos, JJHK u PHK

10. Kakyo U3 nepe4ncieHHbIX (PYHKIUI He
BbINOJIHSIET KJIeTOYHasi MemOpana?

1) TpaHCTIOPT BEIECTB;

2) 3alIuTy KIETKH,

3) B3aUMOEHCTBUE C APYTUMH KIIETKaMH;

4) cunre3 Oernka.

Tema 1.3 CTpyKTYypHO-(pYHKIMOHA/IbHBIE
(¢akTopbI HACTIEACTBEHHOCTH

1. Kakue nonoxxeHus coAepKUT KJIETOUHAsI TEOpUsi?
a) HoBsle kiteTku 00pa3yroTcst B pe3yabTaTe
JIeJICHUS] MAaTEPUHCKOM KJIETKH.

0) B mosoBBIX KJIETKAX COAEPIKUTCS TaIlJIONTHBIN
HabOp XpOMOCOM.

B) KiteTku cX0HBI 110 XUMHUECKOMY COCTaBY.

r) Knetka — eaunmIIa pa3BUTUS BCEX OPTaHU3MOB.
n) Kietku TkaHel Bcex pacTeHHMI U KHUBOTHBIX
OJIMHAKOBBI 1O CTPOCHHUIO.

e) Bce kietku comepkar monexkynsl JJHK.

2. B cocTaB XpoMaTHHa s1/Ipa BXOAUT:

a) IHK;

0) uPHK;

B) 6enok u JIHK;

r) 6enok u uPHK.

3. UTo M3 nepeyncaeHHOro sABJIsIeTCS MOHOMEPOM

l.a,B, 1,1

3.B
4.r
5.6
6.r

8.r
9.B
10.r




HYKJIEHHOBBIX KHCJIOT?

a) aMHUHOKHCJIOTA,

0) ne3okcupubdosa,

B) HYKJICOTU]I,

I') TJII0KO3a

4. THK B kJjieTkax NpUCYTCTBYET B:

a) TOJIBKO B sJIpe,

0) B pubocomax,

B) B KOMIUIEKcEe [ 0JIbKM M B IUTOILIA3ME,

T) B A1pe, IUIACTUaX U MUTOXOHIPUSIX

5. Hyk/1enHOBbIE€ KHCJIOTHI BlIepBble OTKPBITHI:
a) H.11.BaBuiioBbIM,

06) @. Mumepowm,

B) T. Mopranowm,

r) C.C.UerBepuKOBbIM

6. Kakoii yriieBoa BXOJHUT B COCTAB MOJIEKYJIbI
JAHK?

a) TJII0K03a,

0) bpyxro3a,

B) pubo3a,

I) Ae30Kcupubdo3a

7. CKOJIbKO NMOJUHYKJICOTHIHbIX HUTEH BXOIUT B
coctaB MoJiekyJasl PHK?

a) oJIHa,

0) nse,

B) TpH,

T) YeTbIpe

8. Kakoe u3 nepe4ncjeHHbIX COeIHHECHHI He
BxoauT B coctaB JJHK?

a) THMUH,

0) octaTok (hocHOpHOI KUCTOTHI,

B) aJICHUH,

r) pubo3a

9. CKOJBbKO XpPOMOCOM COACP/KUT ranJOuAHbIN
Ha0op yejiOBeKa:

a) 44

0) 22

B) 23

r) 46

10. ®yHKkuum XpomMocom:

a) OTBEYAIOT 3a CHHTE3 JIUTIHU/IOB

0) OCYIIIECTBIISIIOT CUHTE3 Oelka

B) OCYIIECTBISIOT (POTOCUHTE3

') XpaHeHHe TeHeTHYecKol nHhopMaIuu

Tema 1.4. O0OMeH BelecTB U NpeBpalieHue
JHEPIruHu B KJIeTKe

1. O6meH BemiecTB M NMpeBpaLleHHE YHEPTUH,
NPOUCXOJSIIIME B KIETKAX BCeX ’KUBbBIX
OPraHu3MoOB, CBHIETEJIbCTBYIOT O TOM, YTO
KJIETKA-eJMHUIIA

a) CTpOEHUsI OpraHU3MOB

0) )KU3HEACATETLHOCTH OPraHU3MOB

B) Pa3MHOXEHMSI OPraHU3MOB

I') TeHETHYECKOW HH(POPMALUU

1.6
2.1
3.0
4.8
5.0
6.8
7.a
8.0
9.8
10.0




2. XeMOCHHTe3MpYOIIUe O0AKTEPUN MOTYT
HCIOJIb30BATH /IJISl CHHTE3a OPraHM4YecKHX
BellleCTB HEPIruI0, Bbl1eJIsIeMYI0 IPH
OKHUCJICHUM:

a) aMUHOKHUCJIOTBI

0) IITFOKO3BI

B) )KHPOB

I') aMMHaKa

3. U3 Ha3BaHHBIX OPraHu3MoB K (G OTOCHHTE3Y
CIIOCOOHBI:

a) 1Moa0epe30BUK U JTUCUYKA

0) numa u psicka

B) ackapuja U LeTIeHb

r) ameba u uHy30puUs

4. UcxoaHbIM MaTepuajioM ISl 00pa30BaHUA
NPOAYKTOB (POTOCHHTE3A SIBJISAIOTCH:

a) MUHEpAJIbHBIE COJIN

0) BOJA M KUCIOPOJ]

B) YIJIEKHUCIIBIN I'a3 U BOJa

r) Kpaxmal

5. B pe3yabTare poTrocuHTE3a MPOUCXOAUT
npolecc npeBpamieHusi YHEPruu cBeTa B:

a) AJIEKTPUYECKYIO SHEPTHUIO

0) XMMHUYECKYIO DHEPTHIO OPTaHUYECKUX
COCIMHEHUN

B) TEIJIOBYIO SHEPTHUIO

r) XUMHYECKYIO SHEPTHUIO HEOPTaHMUYECKUX
COCIMHEHUN

6. BuoJioru4yeckuii cMbICJI reTepoTpodhPHOro
NUTAHUA 3aKJIH0YaeTCH B:

a) CHUHTE3€ COOCTBEHHBIX OPTaHUYECKUX
COEIMHEHUH U3 HEOPTraHUYECKUX

0) moTpebaeHus HEOPTaHUYECKUX COCTUHEHHI
B) OKHCJIEHUH F'OTOBBIX OPraHMUYECKUX COCIUHEHUN
U TIOCJIEIYIOIIEM CHHTE3€ HOBBIX OPTaHUYECKUX
BEIIECTB

4) cunreze ATO

7. KoHe4yHBIMH MPOXYKTAMHU OKHMCJICHUS
OpPraHu4YecKuX BellecTB ABJISIOTCH:

a) AJI® uBona

0) AMMUaK u yrJeKHCIbIi ra3

B) Bopa u yrnekucnslii ra3

r) AT® u kucnopon

8. B kaky1o craguio porocuHTe3a o0pasyercst
Kucjaopoa?

a) TEMHOBYIO,

0) CBETORBYIO,

B) IOCTOSIHHO.

9. Bo Bpemsi TeMHOBOI#i (pa3bl poTOCHHTE3A
oOpa3yercs:

a) IJII0K03a,




0) KUCJIOPO/I U TITFOKO34,

B) AT® u rmoko3a.

10. ITpouecc okuc/ieHUsI OPraHUYEeCKUX BelleCTB,
NPH KOTOPOM BBI/IeJISIETCS] JHEPTHsl, HA3bIBAETCSI:
a) aCCUMUJIAIHA,

0) TMCCUMMIIALINS,

B) IUTACTHYECKUN OOMEH.

Tema 1.5. ’)Ku3HeHHbIH HUKJI KJIeTKH. MHUTO3.
Meiio3

1. B uyém 3ak/104aeTcs OMOJIOTMYECKUI CMBICII
YABOEHHUSI XpPOMOCOM B HHTepda3ze Murosa?

1) B mporecce yaqBOeHUsI U3MEHSIETCS
HacJe/ICTBEHHAs HHpOpMaLus

2) Y 1BoeHHBIE XPOMOCOMBI JIYYIII€ BUIHBI

3) B pesynbTaTe yaBO€HUS XPOMOCOM
HacJeJICTBeHHas! HH(OpMAIUs HOBBIX KJIETOK
OCTAaETCsI HEU3MEHHOU

4) B pe3ynbrare yJBOEHHSI XPOMOCOM HOBBIE
KJIETKH COJepXkat BIBOEe Ooublie nH(pOpMAIUU
2. Ilpu meiio3e 1oUepHe KJIETKH HMEIOT HA00p
XpoMocoM:

n

2) 2n

3) 3n

4) 4n

3. B pe3ysbTaTe MUTO3a M3 OHOI TUILIOMIHOI
KJICTKH M0JIy4aeTcs:

1) ABe ¢ AUTUIOUAHBIM HAOOPOM XPOMOCOM

3) deThIpe C rarIouIHBIM HAOOPOM XPOMOCOM
2) 4eTbIpe ¢ AUILTIOUIHBIM HA0OPOM XPOMOCOM
4) nBe ¢ rarIouIHBIM HAOOPOM XPOMOCOM

4. Ilpu MuTO3e€ Ae1eHNe HUTOMIA3MBbI KJIETKH
NMPOMCXOIUT B:

1)unTtepdaze

2)npodase

3)metadaze

4)renodaze

5. B kakoii ¢aze :KU3HEHHOT0 HUKJIA TPOUCXOAUT
camoyasoenue JTHK:

1) uatepdaze

2) npodasze

3) Tenodaze

4) anadaze

6. 7ZKn3HeHHBbIH UK/ KJIETKH 3TO:

1) ®U3Hb KJIETKU B IEPUOJI €€ ACICHUS

2) )KU3HB KJIETKU OT JAEJIEHUS JI0 CIEIYIOIIETO
JIETICHUS WIH 10 CMEPTH

3) &KU3Hb KJIETKU B MIEPUOJI MUTO3a

4) ’KU3Hb KJIETKHU B NIEPHO HHTEP(DaA3bI

7. CecTpMHCKHE XPOMATH/IbI HAYHHAIOT
PacxoauTHCS K MOJI0CAM KJIEeTKH B CTAIUU:

1.3
2.1
3.1
4.4
5.1
6.2
7.3
8.2
9.2
10.3




1) mpodazbr

2) metadasbl

3) anadassr

4) uatepdaszbl

8. MuT03 —3TO OCHOBHOM CIIOCO0 JI€JIeHHS:

1) moIOBBIX KIIETOK;

2) COMaTHYECKUX KJIETOK;

3) oba oTBeTa BEPHBI

9. Jli1s1 4ero HeoOXOAUM KPOCCHHTOBepP?

1) s BOCCO3MaHuUs TUILIONIHOTO Habopa
XPOMOCOM

2) I pacIIMpeHHs Pa3HOOOpa3Hsl MOJOBBIX KIETOK

3) Ui aKKyMYJISILIAHA SHEPTHU

10. Ha kakyro ¢a3y Meil03HOro JeJieHUsl yXOIuT
00J1b11I€r0 BCero BpemMeHu?

1) Unrepdasa |

2) Meradasa Il

3) IIpodazal

Pasznesa 2. CtpoeHue u

(yHKUMH OpraHu3zMa

Tema 2.1. CTpoenne opranusma

1. Oana U3 rIaBHBIX XapaKTePHCTUK
MHOTOKJIETOYHBIX:

a) TOJIOBOE PAa3MHOKEHHE

0) o0s13aTenbHOE OECIONI0e Pa3MHOXKEHHUE

B) HEMOABUKHOCTD

2. IlonsiTHe pereHepanuy BKJIOYaeT B cedsi
CIOCOOHOCTD:

a) 3alUIIaThCsa

0) pa3MHOXKaThCA

B) BOCCTaHABJIMBATh IIOBPEKICHHBIE YUYACTKH TeJa
3. Tepmun "romeocTtas" mpemioKuiI

a) I'.Cennbe;

0) P.Peomrop;

B) Y.Kennow;

r) b.TokuHn;

n) I'.CBoGopna.

4. CTaOWJIBHOCTH FOMe0CTA3a OPraHu3Ma
ol0ecreunBaeTcs:

a) OTpULIaTeIbHON OOPATHOM CBS3bIO MEXKIY
BXOJIHBIMH U BBIXOJJHBIMH IT€PEMEHHBIMHU
TOMEOCTAaTUYECKON CHCTEMBI

0) HOJ0XKUTEIBHON 00paTHOM CBA3BIO MEXKIY
BXOJIHBIMH U BBIXOJTHBIMH IT€PEMEHHBIMHU
TrOMEOCTaTUYECKON CHCTEMBI;

B) OTPHUIIATETILHON MPSIMON CBSA3BIO MEXKTY
BXOJIHBIMH U BBIXOJJHBIMH IT€PEMEHHBIMU
TOMEOCTaTHYCCKOU CUCTEMBI;

T') OJIOXKUTEIBLHON MPSIMOM CBA3BIO0 MEXKY
BXOJIHBIMH U BBIXOJHBIMH ITE€PEMEHHBIMU
TrOMEOCTaTUYECKON CHCTEMBI;

1) OTCYTCTBUEM CBSI3U MEXAY BXOJHBIMU U
BBIXOJTHBIMU TTI€PEMEHHBIMU TOMEOCTaTHUECKOM
CUCTEMBI.

1.a) mosoBoe pa3sMHOXKEHHE +

2.B) BOCCTaHABJIMBATh IMOBPCSKICHHBIC YYaCTKU
Tena +

3. B) Y.Kennon;

4, 0) IOJOKUTEIEHOW 00PaTHON CBSI3BIO MEXKTy BXOIHBIMH U
BbIXOAHBIMH NIEPEMCHHBIMU I'OMCOCTATUICCKON CUCTCMBI;

5. B) BEpHO BCE BBIIIETIEPEUHUCICHHOE

6. 0) HECKOJILKHMX BHUJIOB TKaHEH

7. B) HEPBHOU CUCTEME

8. a) B3aMMOCBsI3b TKaHEH U OPraHoOB;

9. 1) mpexacraBisger co0OH CaMOCTOSTEILHBIN
OpTaHH3M.

10. a) ux pa3BUTHE U3 OJTHOU KJICTKH,




5. TkaHb — Ipynna KjaeToK U MeKKJIeTOYHOT 0
BellleCTBa, KOTOpBIE ...

a) UMEIOT CXOJHYIO CTPYKTYPY

0) BBIMIOJIHSET ONPEACTICHHYIO (PYHKIUIO B
OpraHu3Me

B) BEPHO BCE BBIIICTIEPEUUCICHHOE

6. Kaxaplii opraH cocTOUT 3 ...

a) KaKOW-TO OJTHOM TKaHU

0) HECKOJIbKUX BUJIOB TKaHEH

B) HE COCTOUT U3 TKaHEH

7. CorjiacoBaHHO€ OCYIIeCTBJIE€HHE OPTAaHU3MOM
BCeX KM3HEHHO Ba:KHbIX QYHKIUI BO3MOKHO
O0a1arogaps ...

a) IbIXaTEeJIbHOM crcTeMe

0) nuueBapuUTENbHON CCTEME

B) HEPBHOU cHcTEMe

8. OcHOBY 11€JIOCTHOCTH OPraHU3Ma COCTaBJIsIeT:
a) B3aUMOCBSI3b TKaHEH U OPraHoB;

0) B3aMOCBS3b 0COOEH B MOMYJISILIUY;

B) UX 0Oecrosoe U MoJ0BOE Pa3MHOKECHHE,

I') Iepeaaya HacJleACTBEHHOW HHPOpMALUU OT
poauTeseld IOTOMCTBY.

9. YeMm KJI€TKA OJHOKJIETOYHOI0 OPraHU3Ma
OTJIMYAeTCs OT KJIeTKU MHOTOKJIETOYHOI 0
opranusma?

a) HeOOJIBILINM pa3MepoM;

0) OTCYTCTBHEM psijia OPraHOM/I0B;

B) BBINIOJIHSET OJIHY U3 (PYHKIIMI OpraHu3Ma;

T') IPeACTaBIsET COO0N CaMOCTOSITENbHBIH
OpTaHH3M.

10. loka3aTe/ibCTBOM NMPOMCXOKAEHUS
MHOTOKJIETOYHBIX OPTaHU3MOB OT
OTHOKJIETOYHBIX CJIYKHT:

a) UX pa3BUTHE U3 OAHOMN KIIETKHU;

0) X pa3MHOKEHUE C TTOMOIIIBIO OTIOJOTBOPEHUS,
B) HAJIMYKE CTAJHH JIBYCIONHOTO 3apO/IbIINIa;

') BOCTIPOU3BEICHHE ce0e MOA00HBIX

Tema 2.2. @opMbI pa3MHOKEHHSI OPTaHU3MOB

1. 3HayeHue OTIOIOTBOPEHNUS COCTOUT B TOM, UTO
B 3UrOTE:

1) yBenmmumBaeTcs 3anac MATATEIbHBIX BEIIECTB H
BO/JIBI;

2) yBeIMUYUBAETCS Macca IUTOILIA3MEI,

3) BIBOE YBEJIMYHMBAETCS YUCIIO MUTOXOHPUH U
XJIOPOTIJIACTOB;

4) oObeuHseTCs TeHeTHYecKast HH(OpMaIHs
POIUTEITBCKUX OPTaHU3MOB.

2. ITo10BOE pa3sMHOKeHHE OPraHU3MOB
IBOJIIOLMOHHO 00J1ee MPOrpeccCMBHO, TAK KAK OHO:
1) cioco6CTBYET UX HIMPOKOMY PACIIPOCTPAHEHHUIO B
pUpoOJE;

2) obecrieunBaeT ObICTPOE YBEIHUYCHHE
YHCIIEHHOCTH;

3) cnocoOCTBYET MOSBICHUIO OOJIBIIIOTO
pa3Ho00Opa3usi TCHOTUIIOB

1. 4) oObenuusieTcss TeHeTHYECKas HHQPOpMAIUsI
POIUTEIBCKUX OPTaHU3MOB.

2. 3) cHocoOCTByeT TOSBICHUIO OOJBIIOTO
pa3HOO0Opa3usi TCHOTUIIOB

3. 2) MOYKOBaHUE THUIPHI

4. 1) co3peBaHme CEMSH B IIJI0JIaX OTyplia

5. 2) mporecc BOCHPOM3BEIEHUS OpPTaHU3MaMHU
cebe TmoI00HBIX, 00eCTICUNBAIONITUN TTPOIOTKCHHE
CYIIIECTBOBAHMSI BH]IA

6. 1) mosoBoe, Gecrionoe

7. 1) ciepmato3ouny

8. 2) crop;

9. 1) undyzopumu,

10. 5) mapTeHorene3




4) coxpaHsIeT TeHeTUYECKYI0 CTaOUIILHOCTh BU/IA.
3. Kakue siBjieHHs CJIy:KaT NIpUMepPaMu
0ecroJioro pa3MHo:xenusi? Boioepure Tpu
BEPHBIX O0TBeETA.

1) pa3BuTHE BOPOHBI U3 SHIIA

2) MOYKOBAHUE THUAPHI

3) pa3MHOXEHHE TIOJIbIIaHA JIYKOBUIIAMHU

4) pa3BUTHE TIIM U3 HEOILIOJOTBOPEHHOU
SIMIEKJICTKU

5) nenenne aMEObI

6) pa3MHOXEHUE COCHBI CEMEHAMHU

4. lIpumMepamMu M0JI0BOT0 Pa3MHOKEHHUS
SIBJISIETCS:

1) co3peBaHue ceMsH B IUIOAAX Orypla

2) neneHue aMeOsI

3) yepeHKOBaHHE TOMOSA

4) MoYKOBaHUE THJIPBI

5) mapTeHoreHes3 TJu

6) SULEKUBOPOKICHHUE aKyIl

5. Kakoii mpouecc Ha3bIBaeTcsi pa3MHOKEHHEM:
1) npouiecc, CBOMCTBEHHBIH TOIBKO XOPAOBBIM
OpraHu3zMam

2) mpo1LIecC BOCIIPOU3BENCHUS OpraHu3MaMu cede
1o100HBIX, 00eCcneUnBAIOIINN TPOJOHKEHHE
CYIIIECTBOBAHHS BUA

3) mpotiecc, CBOMCTBEHHBIN OpraHu3Mam, KpoMe
IPOCTEHIINX, 00eCTIeYnBaAIOIIUI MPOIOKEHUE
CYIIIECTBOBAHMSI BHJIA

6. Kakue cynecTBylOT THIIBI PAa3MHOKEHHS
OPraHu3MoOB:

1) nonosoe, Oecnonoe

2) I0JI0BOE, CIIOPO0Opa3OBaHue

3) Oecnosioe, MOYKOBAHHE

7. ManeHbKHUl pa3mep, pa3au4Hou (GOpMBI,
MOJABUKHA, 0 KAKOH MOJIOBOM KJIETKH UIET pedb:
1) cnepmaTo3ouns

2) sTfIIeKIIeTKa

3) oba BapraHTa BepHBI

8. Bri0epuTe, ¢ MOMOIIBIO Yero Pa3MHOKAKTCS
NANOPOTHUKH?

1) cemsmn;

2) criop;

3) moyex;

4) nucTheB.

9. YKaKuTe ;KMBOTHBIX, 1JI51 KOTOPBIX
XapaKkTepHa KOHBbIOTalus Kak ¢opma
Pa3MHOMKEeHUS.

1) undysopun,

2) XKTryTUKOBBIC,

3) muensl, T, 1aQHUN, CKATBHBIE SIICPHUITHI,

4) ManspuiHbIE TUTa3MO/IHNH,

5) ocskl, OpOHEHOCEI], YETOBEK.

10. HazoBuTe (popMy pa3zMHOKEHHUsI OPraHU3Ma,
KOr'1a 10YepHUH OPraHu3M (popmupyercs
HEOIJIOJIOTBOPEHHOI0 SIiIa




1) xomynsmus

2) KOHBIOTALMS

3) BereTaTMBHOE Pa3MHOKEHUE
4) OmI0JI0TBOpPEHHE

5) mapTeHoreHes

6) MIM30TOHUS

Tema 2.3. OHTOreHe3 pacTeHuii, ’)KUBOTHBIX U

yeJioBeKa

1. Yto Takoe oHTOrEeHeE3?

a) mporecc GOPMUPOBAHUS MMOJOBBIX KIECTOK H
OIIJIOJJOTBOPEHHE

0) mporecc SMOPHUOHATBLHOTO PAa3BUTHS OpPTaHU3Ma

B) MPOLIECC WHANBHUIYATHHOTO PA3BUTHUS OpraHU3Ma

— OT 3a4atus J0 CMEPTHU

2. Kak Ha3bIBaeTcst 1-ast cTagusi pa3BuTHA

3apoabima?

a) TacTpyAIuUs

0) npobiaeHue

B) HEMpysaLus

3. MHOTOKJIETOYHBIH OTHOCJIOMHBIN 3apoAbIIIL,

HMemuii mapoodpasnyo ¢gopmy, IPUHATO

HMEHOBaTh

a) 3urora

0) SMOpHOH

B) Onactyna

4. Heo6Xx0AMMO0 YCTAHOBUTDH NMPABUIBHYIO

M0CJIeJ0BATEIbHOCTh COOBITHI H CTPYKTYP BO

BpeMsl JMOpHOreHe3a YeJi0BeKa:

a) 6iacronycTa — 3Urora — racTpyssiuus —

OpTaHOoTeHe3

0) 3urora — GiacTonycTa — OpraHoreHe3 —

racTpyIsus

B) 3UroTa — OJacTouucTa — racTpyysuus —

OpraHoTreHe3

5. 3apoablleBoe pa3BUTHE ABJIAETCH IJIABHBIM

ATAIoM:

a) OBOreHe3a

0) criepMaToreHnesa

B) OHTOTEHE3a

6. 3 yero ¢gpopMupyr0TCs MbILIEYHAS H

KPOBEHOCHAsl CUCTEMbI, CKeJIeT y 3apoAbIIa:

a) Me30JIepMbI

0) SKTOZEepMBI

B) DHTOJEPMBI

7. UTo Ha3BLIBAOT Npoueccom popmupoBanus

JIBYXCJIOMHOTO 3apO/JIbIia;

a) TacTpyJIALUsI

0) HeUp YIS

B) THCTOTEHE3

8. Kakoii opranusm, u3 nepedyHsi, umeeT nNpsimoe

NOCTIMOpPHOHAJILHOE pa3BUTHE?

a) 6abouka

0) nTuma

B) JIATYIIKA

2.0
3.B
4B
5B

7.a
8.0
9.a
10.a




9. Cragusi KyKOJIKH XapaKTepHa JJIs:

a) HEMPSAMOTO MOCTIMOPHOHAILHOTO PA3BUTHUS
0) SMOPHOHAJILHOTO Pa3BUTHS

B) IIPSIMOT'O TIOCTAIMOPHUOHAIBHOTO Pa3BUTHS

10. BriGepuTe NpaBUJIbHBII NepeyeHb CTaaui
Pa3BUTHSA NMPHU MOJHOM MeTamopdo3e.

a) U0, INYMHKA, KyKOJIKa, B3pociasi 0cO0b

0) siiexyieTKa, TMYMHKA, B3pocias 0co0b

B) 3UT0Ta, KyKOJIKa, TMYMHKA, B3pOCiasi 0COOb

2 BapuaHT
1. Ilpm3naku uddepeHIUPOBKN  KJETOK
3apoAbIlIa NOSIBJISIIOTCS B MEPHOJ
1) racTpynsnuu;
2) npobiieHust;
3) opraHoreHesa;
4) pocta
2. B oHTOreHese mocTAIMOPUOHAJIBLHBINA MEPUOI —
ITO
1) Bech mepuoa pa3BUTHS OpraHU3Ma
2) nepuon nuddepeHInpoBKU
3) mepuojJ OT BBIXOJA U3 Siilla UM POXKICHUS 0
CMEpTH
4) nepuox pocta v 1udGhepeHITMPOBKU KIETOK
3. Ilpouecc, mnpuBoasimmii K 00pa3oBaHUIO
0J1aCTyJIBI -
1) ractpynsuus;
2) npobneHue;
3) opraHoreHes;
4) nuddepenunponka

4. Cpennmii 3apoablleBbIil JIUCTOK,
PacnoJIoKeHHbIN MEexKIY HAPYKHBIM u
BHYTPEHHUM

1) sxTonepma;

2) sHTOAECPMA;

3) me301€epMa;

4) 6nactoaepma

5. OcoOeHHOCTH, XapaKTepHbIEe IS AP00JICHUSs
Bri0epuTe TpH BEepHBIX OTBETA.

1) HakamMBaeTcsi KIETOYHBIM Marepuan Juis
JAIbHEHNIIETO pa3BUTHUSA

2) oOpa3zyrommecss KIETKM C KaXJbIM JIeJIEHUEM
YMEHBIIAIOTCS B pa3Mepax

3) npoiiecc 3aBepIIACTCS o0Opa3oBaHuEM
MHOTOKJIETOYHOTO 3apO/IbIIIa-0JIacTyITbI

4) 3apoAplll Ha OTOM CTaguM COCTOMT W3
3apOJIBIIIEBHIX JINCTKOB

5) npotiecc 3aBepIaeTcsi 00pa3oBaHUEM TacCTPYJIbI
6) KJIETKH 3apOblIlia HEe JeNIATCS U He pacTyT

6. 3a cyeT 3HAYMTEIbHOI0 YyBeJMYEHUS] YHCIa
KJIETOK B OPraHu3Me NPOUCXOANUT ero

1) pasmHOXKeHMUE;

2) pa3BuUTHE;

3) pocr;

4) mpucrnocobJieHne K cpefie

2 BapuaHT
11

2)3

3)2

4)3
51,23
6) 3

7)2

8) 3

9)4

10) 2




7. HepBHasi cucTemMa 4ejioBeka (popmupyercs u3
1) sxTOonEpMBI;

2) Me30/IepMBI;

3) BHTOAEPMBI;

4) nenmoma

8. B npouecce 1pod/ieHust

1) npoucxomut  guddepeHIUpOBKa  KIETOK
3apobIIa

3) KJIETKH ACNATCS MUTOTUYECKH

2) oOpasyroommecss KICTKH C KaXIbIM JIeJICHUEM
YMEHBIIAIOTCS B pa3Mepax

4) IpPOMCXOIUT TIEpEeMEICHUE KIIETOYHBIX Macc

9. Tum pa3BUTUS SKUBOTHBIX, NPH KOTOPOM
MOTOMCTBO  CO/IEP:KHT TNPHU3HAKH  B3POCJIBIX
ocobeii, HO UMeeT HeDOJIbIIME pa3Mephbl U Apyrue
MPOMOPINH TeJIa

1) smGpronanbpHOE;

2) HeMpsMOE;

3) ¢ metamopdo3om;

4) npsimoe

10. 3akaaaka opraHoB Oyaylmiero opraHu3Ma
HAYMHAETCS HA CTAHH

1) 3urorsr;

2) HeHpYIbL;

3) GmacTyisr;

4) racTpysl

Tema 2.4. 3aKOHOMEPHOCTH HACJIET0BAHUSA
Bapuanr 1

1. Ilpu3Haku, xapakTepu3ylomme reHoTUIL:

1) COBOKYITHOCTh F'€HOB OpraHU3Ma;

2) COBOKYITHOCTh BHEIITHUX MPU3HAKOB OPraHU3Ma;
3) COBOKYITHOCTh BHYTPEHHUX KaueCTB OPraHU3Ma;
4) COBOKYITHOCTb XPOMOCOM;

5) COBOKYITHOCTH TMOJIOBBIX KJIETOK;

6) BeCh HACIEACTBEHHBIN MaTepuall KIETKH.

2. I'perop MeHnaeab npu u3y4eHuu
HACJIC/ICTBEHHOCTH HCI0JIb30BA METO/:

1) reHeaNTOrn4YeCcKuii;

2) IUTOTCHETUYECKHUIL;

3) TuOPHUI0JIOTUUECKHUI;

4) OMOXUMHUYCCKUH.

3. Kaxknasa ramera Hecer IO OJHOMY Ie€HY M3
KaKI0# a/JIeIbHOW Mapbl T€HOB — 3TO
¢dopmyaupoBka 3aKoHa:

1) noMmuHUpPOBaHMUS;

2) YMCTOTHI TAMET;

3) pacuiernieHus;

4) cuenJIeHHOro HaclleJJOBaHMUs.

4. Ilpusnak, HacjaeayeMblil CHENJICHO C M0JIOM:
1) ocTpoTa 3peHus;

2) NaJlbTOHU3M;

3) dopma BotOC;

4) 4nCIo ManbLEB.

5. AHAJIM3HPYIOIIMM HA3BIBAKT CKPelllUBAHME !

1.4
2.3
3.2
4.2
5.3




1) IByX reTepo3uror;

2) TOMUHAHTHON TOMO3UTOTHI U TE€TEPO3UTOTHI;
3) perecCuBHON TOMO3HUTOTHI U TE€TEPO3UTOTHI,
4) IBYX pelleCCUBHBIX TOMO3UTOT.

Bapuanr 2

1. BoiOepuTe Tpu NpaBUIbHBIX yYTBEPKIEHUS] U3
1IeCTH MpeaI0KeHHBIX.
IIpu3Hnaku, xapakrepusywiue (GpeHoTHI:
1) COBOKYITHOCTh T'€HOB OpraHU3Ma;
2) COBOKYITHOCTb BHELTHUX MTPU3HAKOB OPraHU3Ma;
3) COBOKYIIHOCTb BHYTPEHHUX KaueCTB OPraHU3Ma;
4) HanM4YMe TeHeTUYEeCKOro MaTepuarna;
5) oO1ee cTpoeHue Tena;
6) XpOMOCOMHBII HabOP.
2. OcHOBHBIE 32aKOHOMEPHOCTH
HACJIe[ICTBEHHOCTH ¥ M3MEHYMBOCTH ObLIM
BIIEPBbIE YCTAHOBJIEHBI:
1) T. Moprasow;
2) I'. Mennenewm;
3) .B. MuuypuHsim;
4) H.K. Konb110BbIM.
3. B3anMouck/I04Yaolue COCTOSIHUSI NMPHU3HAKA
onpeaeslOTCS TeHAMU:
1) TOMUHAHTHBIMU;
2) aJIeNIbHBIMU,
3) pelecCUBHBIMU;
4) anbTepHATUBHBIMU.
4. llpu3Hak, HacJieAyeMblil CHeNJIeHO C MOJIOM:
1) ocTpoTa 3peHus;
2) cBEpTHIBAEMOCTb KPOBHU;
3) dopma BoJtOC;
4) 4nco ManbLEB.
5.T'eH — 3T0 YacTh MOJIEKYJIbI:
1) 6enka;
2) THK;
3) PHK;
4) ATO.
3 BapuaHT
1. Hayka, wu3yyamomasi HacJeICTBEHHOCTb M
H3MEHYUBOCTh:
a) IIUTOJIOTHSI
0) cenexmus
B) F€HETHKa
T') SMOPUOIIOTUS
2. Cnoco0HOCTHL OpPraHu3MoOB IepelaBaTb CBOH
NPU3HAKHU U TeHBbI 0T POJAUTeN el K MOTOMKAM
Ha3bIBaeTcH:
a) TeHeTHKa
0) U3MEHYMBOCTh
B) CENEKITUsI
T') HaCJIEJICTBEHHOCTh
3. [To10BBIE KJIETKH Y 0OJILIIMHCTBA KUBOTHBIX,
yeJioBeKa SIBJISAIOTCS

2 BapuaHT

1.2
2.2
3.2
4.2
5.2

3 BapuaHT
1B
2.1
3.B
4.8
5.a
6.0
7.8
8.0
9.8
10.6
11.0
12.6
13.r
14.a




a) [lomumnonaHBIMU

0) JurmonaHpIMU

B) ["arumongHpIMH

r) TeTpaniaongHeIMu

4. ExMHnna HacjieACTBeHHO HH(OpMAaIlUl — ITO:
a) 'enorun

0) deHoTun

B) ['en

r) benox

5. 'enoTum:

a) COBOKYITHOCTh BCEX T€HOB 0cO0U

6) COBOKYMHOCTh BCEX NMPU3HAKOB OPraHU3MOB

B) Bcerna momHoCTRIO coBNaAaeT ¢ peHOTUTIOM

r) OmnpenensieT npeaensl HOPMbI peakliui OpraHu3Ma
6. My:k u KeHa UMeEIOT IMOYKM Ha IIEeKaxX, a uX
aetu HeT. JIOMMHAHTHBIA WJIH PpeuecCuBHbIN
NMPU3HAK HAJTHYHUSA IMOYEK HA IeKax:

a) IOMUHAHTHBIN

0) pereccuBHBIN

B) CLICTICHHBIN C TIOJIOM

T') CLICTUICHHBIN

7. Oco0u, B IOTOMCTBE KOTOPbIX 00HAPYKMBAETCs
pacuienJieHue Npu3HaKa Ha3bIBAKTCS:

a) THOPUIHBIMH

0) TOMO3UTOTHBIMU;

B) T€TE€PO3UTOTHBIMHU

') FEMU3UTOTHBIMH

8. Ilpm3nak, koropeiii HE nposiBasierca B
THOPUIHOM MOKOJIEHUH HA3BIBAKOT:

a) JOMUHAHTHBIN

0) pereccuBHBIN

B) MPOMEKYTOUHBIN

I') MyTaHTHBIM

9. Kakas 4acth o0cofeili ¢ penecCHBHbIM
NMPU3HAKOM MPOSIBUTCHA B MEPBOM MOKOJE€HUHU MPH
CKpelnMBaHUuMN

JABYX TeTepPO3UrOTHBIX MO JAAHHOMY MPHU3HAKY
poaureJieii?

a) 75%

0) 50%

B) 25%

r) 0%

10. IIpu ckpemmBaHuM 0coleil ¢ reHOTUIIAaMHU Aa
U Aa (IpH yCJI0BMH MOJTHOT0 JOMHHHUPOBAHUSA)
HA0/M0aeTCA  pacilenjieHie B TIOTOMCTBE [0
¢eHOoTHIIY B COOTHOLLICHUH

a) 1:1

0) 3:1

B) 9:3:3:1

r) 1:2:1

11. Tpernii 3akon MenaeJisi:

a) OnuchIBaeT MOHOTUOPUIHOE CKPEIIUBAHNE

6) DOTO0 3aKOH HE3aBUCHUMOTO  HACJICIOBAHHS
MPU3HAKOB

B) VYTBepXkJaeT, 4YTO Kaxjaas [apa MPU3HAKOB




HaCJIeTyeTCsl He3aBUCUMO OT APYTUX

r)  YTBepxkmaer, dYTO T0NpU  JAUTHOPUTHOM
ckpemuBanuu B F2 Habmiogaercs paciieryieHue 1o
reHoruny 9:3:3:1

12. HacJsenoBanue NPHU3HAKOB, oOIlpeaessieMbIX,
JIOKAJIM30BAHHBIMH B MOJIOBBIX XPOMOCOMAX
Ha3bIBaeTcs:

a) TUTHOPUIHBIM

0) ClLICTUICHHBIM

B) MOHOTHOPHIHBIM

T') CLICTUICHHBIM C TI0JIOM

13. Kakass xpoMmocoma Oyaer MMeTh pellarliiee
3HAYeHHe TMPHU OmNpeIeIeHHH KEHCKOro moJia y
nrun?

a) X-XpoMocoma CriepMaTo30u/1a

0) Y-xpoMocoma criepMaTo3ouia

B) X-XpoMocoMa SHIEKIETKI

r) Y-xpoMocoma SHIeKIeTKH

14. Oco6b c renoTunnom AaBB naet ramersi:

a) AB, As, aB, aB

0) AB, aB

B) AB, aB

r) Aa, B, AA, BB

Tema 2.5. CuenJieHHOe HacJIe0BaHUe MPU3HAKOB
1) CuensieHHoe HacJIeJ0BAHUE -

a) COBMECTHOE HACIIEJIOBAaHUE JTIOOBIX TEHOB

0) COBMECTHOE HACJICIOBAHKE I'CHOB,
JIOKaJIM30BaHHBIX B OJTHON XpOMOCOME

B) HAaclieJIOBaHNE T€HOB, KOHTPOIUPYIOLINX
CXOJIHBIE TIPU3HAKH

T') HacJIeI0BaHUe TEHOB Pa3HBIX XPOMOCOM

2) Ha kakuX 00beKTaX NPOBOIUJI UCCIeT0BAHUS
T. Mopran

a) Topox

0) HOUHAas KpacaBuIla

B) MYXH JIp030(UIIBI

T') MBIIITH

3) Buasbl cuensieHusi reHOB

a) CBOOOTHOE, HEMIOITHOE

0) MoJIHOE, HETMOJIHOE

B) MOJIHOE, CBOOOHOE

') YaCTUYHOE, HEMIOJTHOE

4) YucJio rpynn cuenieHusi B KapuoTuie
YyeJIOBEKA

a)l

0)2

B) 46

r)23

5) B onbiTax T. Moprana npu cKpemiuBaHUHU
ruopuaHoro camua (AaBb) u 1MroMo3UroTHOM
peueccuBHOi camku (aabb) Habmaronasioch

a) TIOJTHOE CIICTUICHHE

0) HEIOJIHOE CIICTICHHE

B) HE3aBUCUMOE HACIICJIOBAHUE




r') cBOOOHOE HACJIEAOBaHUE

6) Mopranuaa — ycJIOBHasl eIMHUIIA PACCTOSTHUSA
Me:K1y reHaMHU — COOTBETCTBYeT

a) 1% KpoccoBepHBIX IOTOMKOB

0) 41,5% KpoccoBEepHBIX TOTOMKOB

B) 10% KpoccoBEpHBIX TOTOMKOB

r) 8,5% KpoccoBepHBIX TOTOMKOB

7) Kpucc-kpocc Hacjiei0BaHue HMeeT MeCTO NP
a) ayTOCOMHO-JIOMUHAHTHOM THUIIE HACTICIOBAHUS
0) ayTOCOMHO-PEILIECCUBHOM THUIIE HACIICOBAHUS
B) X-CIICTIJICHHOM THIIC HACJICIOBAHUS

T') TOJIAaHAPUYECKOM THUIIE HACIEIOBaHUS

8) lIpu nomuHaHTHOM X-CUENJIEHHOM THIIE
HacJIe/I0BaAHUA

a) OOJIbHBI )KEHIIMHBI 110 JIMHUU MATEepU

0) y 310pOBBIX poauTeell — 00JIbHON peOeHOK

B) JIBYCTOPOHHSISI OTSATOIMICHHOCTh

) y O0JILHOTO OTIIa BCE 104Yepr OOIBHHBI

9) Kpoccunrosep — 310

a) 0OMEH reHeTUYECKUM MaTepruaIoM MEexXIy
Pa3TUYHBIMU XPOMOCOMAaMU

0) oOMeH (hparMeHTaMu MEXy ayTOCOMaMH U
TOHOCOMAaMH

B) 0OOMEH (pparMeHTaMu MeX1y XpOMaTUIaMHU
OJHON XpOMOCOMBI

r') 0OMEH UICHTUYHBIMH Y4aCTKaMU HECECTPUHCKUX
XpOMAaTHU]l OAHOMN

napbl XpOMOCOM

10) I'pynna cuenjieHust — 3TO

a) cyMMa IreHOB raruIouJHOT0 Habopa XpoMOCOM
0) cyMMa reHOB T€HOTHIIA

B) COBOKYMTHOCTh T€HOB KapHOTHUIIA

') COBOKYITHOCTH '€HOB OJTHOW TTapbl XPOMOCOM
11) CuenuieHHOe HAaCJIeJOBAHUE MOKHO
YCTAaHOBUTH C TIOMOIIBIO

a) MOHOTUOPUTHOTO CKpPEIIHBAHUS

0) TUTUOPHUIHOTO CKPEIIUBAHMS

B) QHATU3UPYIOIIETO CKPEIIUBAHS

T') MOJIUTHOPUIHOTO CKPEIIUBAHUS

12) B ponoc/ioBHO¥ npHu penecCHBHOM X-
CHENJIEHHOM THIIe HACJIeJOBAHUS

a) OJIMH U3 pOJAUTENeH 00s3aTeNnbHO 00JIeH

0) 00JIbHBIEC B KAKIOM MTOKOJICHUH

B) pPaBHOBEPOSTHO OOJICIOT MY>KUMHBI U KSHIITUHBI
') OOJBHBI KEHIITUHBI 110 JIMHUN MaTepH

13) Cunaa cuenJieHusi FeHOB B XpOMOCOMe

a) He 3aBHCHT OT B3aMMOPACIIOJIOKEHUS TCHOB

0) psIMO TIPOTIOPIIMOHANIEHA PACCTOSTHUIO MEKIY
reHaMH

B) 3aBHCHUT OT COCTaBa I'€HOB

') 0OpaTHO MPOMOPITMOHATIEHA PACCTOSIHUIO MEKTY
TeHAMH

14) K10 OTKpPBLI (PAKT, YTO YHCJI0 XPOMOCOM B
KJIETKAX Tejia BABoOe 00JIbIIe, YeM B MOJIOBBIX
KJIeTKax?




a) O. Ban benenon

0) B. CatToH

B) O. Bunibcona

r) B. Carron u O. Bunbcon

15) IToJi0BbI€ XpPOMOCOMBI NITHII KEHCKOT0 1M0J1a
a) 27

0) ZW

B) XY

NnYY

16) lanHble aHAIH3a XPOMOCOMHBIX IepecTPoeK
HCHOJB3YIOT 1A

a) XPOMOCOMHBIX KapT

0) bunoreHeTHYEKNX ACPEBHEB

B) T€HETUYECKHUX KapT

T') HUTOJIOTMYECKHX KapT XPOMOCOM

17) PaxuT — 3a00.1eBaHne

a) CIEIICHHOE ¢ Y XpOMOCOMOM, TOMUHAHTHOE
0) HECIICTUICHHOE C TI0JIOM

B) CLIEIUIEHHOE C X XPOMOCOMOM, TOMHUHAHTHOE
T') CLEIUIEHHOE ¢ X XPOMOCOMOI, PelieCCHBHOE
18) Ilpumep peueccuBHOro X-CUeNJIeHHOT0
HacJIeI0BaAHUA

a) nuctpodus JromeHa

0) KopuuHeBas YMaJb 3y00B

B) Oone3ns Teit-Cakca

) cuHIpoM Mapdana

19) X-xpomocoma Mop(}oJIornyecKu CX0HA C
ayTOCOMaMHU I'PyNNbI

a)B

6) C

B) D

rNE

20. XpomMocOMHBI HAGOP MOJIOBBIX KJIETOK
MY3KYMH COAEPKUT:

a) OgHy X — XpOMOCOMY U OAHY Y — XpOMOCOMY
0) 22 ayTOCOMBI M OIHY X HIJIK Y XPOMOCOMY

B) 44 ayTocombl 1 XY — XpOoMOCOMBI

r) 44 ayTocoMmsl, 01HY X HJIH Y — XpOMOCOMBI

Tema 2.6. 3aK0OHOMEPHOCTH U3MEHYHMBOCTH

1. MyTauusiMmu siBJISIFOTCSH:

a) no3esieHeHne KIIyOHel KapTodens Ha CBETY

0) OpaxuIaKTHITUS

B) cuHApoM JlayHa I') ICKpEBIIEHHE CTBOJIA COCHBI,
pacTymiei B TpelMHe CKaJIbI

1) IpeBpalleHHe roJI0BaCTHKA B JISATYIIKY

€) BO3HUKHOBEHHE OeNbIX TJ1a3 y Apo30(uIIbl

2. Hopma peaknuu y OpraHu3MoB:

a) OTPEIENSIeTCsl COBOKYITHOCTBIO T€HOB;

0) pa3Hasi 1151 pa3HBIX PU3HAKOB,

B) CYILECTBYET HEMPOAOIKUTEILHOE BPEMS M MOYKET
MEHSThCS;

T') MO3BOJISIET UM MPHUCIIOCAOINBATHCS K YCIOBUSIM
CYLIECTBOBAHMSI;

1) OIMHAKOBAs y Pa3HbIX IPU3HAKOB OJTHOTO

RoOoo~NooaMwNE

0.




OpraHu3Ma;

€) OIpeaeNsieTCs YCIOBUSMU CPEIbL.

3. MyTauuu MOryT ObITH 00yCJI0BJIEHBI

a) HOBBIM COYETaHHEM XPOMOCOM B PE3YJIbTATE
CIIMSIHUS TaMET

0) mepekpecToM XpOMOCOM B X0JIe Meiio3a

B) HOBBIMHU COYETAHUSMU I'€HOB B Pe3yJIbTaTe
OTLIOIOTBOPEHUS

') U3MEHEHUSIMH T€HOB U XpOMOCOM

4. IoTepsi y4acTKa XPOMOCOMBI HA3LIBAETCH. ..
a) Jlenenus

0) dynnukanus

B) MHBepcus

r) Tpancnokanus

5. Cunapom HlepemeBckoro-TepHepa MmoxeT
BO3HMKHYTH B pe3yJibTare...

a) [Tomumnonauu

0) I[omucomun

B) Tpucomun

r) Monocomuu

6. YKkakuTe HANpaBJeHHYI0 U3MEHYMBOCTD:
a) KomOuHaTuBHAsI ©I3MEHYNUBOCTh

0) MyTtannoHHast U3MEHYUBOCTh

B) CooTHOCHTENIbHASI H3MEHYNBOCTh

r) MonuduxanmonHas n3MEHYHBOCTh

7. KpocCHHIoBep — 3TO MEXaHU3M...

a) KoMOuHaTHBHOI H3MEHUYNBOCTH

0) MyTanmoHHO H3MEHYUBOCTH

B) ®eHoTHNNYECKON N3MEHYUBOCTH

r) MoaudukanmoHHON H3MEHUNBOCTH

8. HenacyiencTBEHHYI0) H3MEHYHBOCTH HAa3bIBAIOT:
a) HEOTPEeIEIICHHOI;

0) ompeieNIeHHOM;

B) T€HOTUITMYECKOH.

9.IMoMMIOUIHBIE OPTAHNU3MbI BOSHUKAIOT B
pe3yJibTare:

a) TEHOMHBIX MYTaIUi;

0) TeHHBIX MYTAIIHIA;

B) MOJU(UKAIMOHHONW U3MEHYHBOCTH;

I') KOMOMHATHBHOW U3MEHYMBOCTH.

10. U3MeHYMBOCTHI0 HA3BIBACTCS:

a) 0COOEHHOCTh OpTaHu3Ma M0 CPABHEHHUIO C
JIPYTUMH 0COOSIMU

0) cIOCOOHOCTH JKUBBIX OPraHU3MOB IIPUOOPETATh
HOBBIC TIPU3HAKU M CBOMCTBA

B) HOBBIE MPU3HAKHN U CBOMCTBA OpraHu3Ma

T') CIIOCOOHOCTH MepeaBaTh MPU3HAKHU 10
HACJIEJICTBY

11. OcHoBoli pa3HO0Opa3us KUBBIX OPraHU3MOB
SIBJISIETCS:

a) Mo (UKaIMOHHAS U3MEHYHBOCTD

0) heHoTHNIHUECKAs N3MEHUYUBOCTD

B) TEHOTUIMYECKasi U3MEHYHUBOCTD

') HEHACJICICTBEHHAS! H3MEHYUBOCTh




12. I'panuubl peHOTUNNYECKO H3MEHYHUBOCTH
HA3BIBAIOTCS:

a) BApUAI[MOHHBIM PSJIOM

0) BapUallMOHHON KPUBOU

B) HOPMOU peaxiuu

r) MoauduKauein

13. HenacieacrBeHHBIE H3MEHEHH S TeHOTHIIA,
KOTOPbI€ HAIOMUHAIOT HACJIEICTBEHHbIE
3a0o0JieBaHMA:

a) peHOKOIUHU

0) Mmop o361

B) MyTaIlu

T') MOJUIUIOU U

14. U3MeHeHHe CTPYKTYPHI I'eHa JIEKUT B OCHOBE:
a) KOMOMHATUBHON M3MEHUYNBOCTH

0) MyTallMOHHOW U3MEHYUBOCTH

B) MOIU(UKAIMOHHOW N3MEHYNBOCTH

T') MOJUILIOUTUN

15. Paauanmsi — 310 MyTareHHbli pakTop:

a) XUMHYCCKHUI

0) buzmaeckwmii

B) OMOJIOTHYECKHI

I') BEpHOT'O OTBETa HET

16. MyTanuu, KOTOpble 3aTPAruBaloT JUIIb
YyacThb TeJia:

a) cCOMaTHYeCKHe

0) reHHbIe

B) T€HEPaTHUBHbBIE

') XPOMOCOMHBI

17.3arap — 310 npumep

a) MyTaluu

0) Mmopo3a

B) (p€HOKOIUU

) MoaAu(UKAITTT

19. IIpu reHHOH MyTallMH POUCXOAUT

a) 3aMeHa oaHoro Hykieotuaa B JIHK Ha npyroi
0) KOHBIOTAlMsI TOMOJIOTMYHBIX XPOMOCOM U 00MEH
TeHAMH MEXIY HUMHU

B) BBINIAJICHNE HECKOJIBKUX HYKJICOTH/IOB B
moiekyne JJHK

') BCTaBKa HECKOJIBKUX HYKJICOTHIOB B MOJICKYJIE
uPHK

1) I3MEHEHHE COYETaHU TE€HOB OTIIOBCKOTO M
MaTePUHCKOTO OPTaHU3MOB

€) TIOSIBJICHHUE B TEHOTHUIIE JIMIITHEH XPOMOCOMBI
20. HacaeacrBeHHasi H3MeHYHBOCTD
NnposiBjisieTcs B ABYX (popmax:

a) KOMOMHATUBHAS U3MEHYUBOCTh

0) MyTalMOHHAsI U3MEHYHBOCTh

B) COOTHOCHUTEIIbHAS N3MEHUYUBOCTh

') MOIU(DHUKAITMOHHAS U3MEHYUBOCTD

Pa3znes 3. Teopus 3Bo1011MU

Tema 3.1. McTopHusi 9BOTIOLIHOHHOI0 YYCHHUS. 1.1




Muxpo3BoJTonus 2.3

1. B npouecce MUKPO3BOJIIOIUH 00Pa3yOTCH: 3.1
1) BuzBI 4.1
2) KI1acchl 5.3
3) cemericTBa 6.4
4) Tunel (OTaEINbI) 7.1
2. BeaencTrBue pa3pbiBa apeajia MpOHCXOTUT 8.1
BHI000pa3oBaHue: 9.1
1) skosoruyeckoe 10.1

2) reHEeTUYECKOe

3) reorpadudeckoe

4) Ha OCHOBE MOJUIUIOUINH

3. IlpuMep IK0JI0THYECKOT0 BUA000PA30BAHMS:
1) cubupckas u gaypckasi TMCTBEHHUIIA

2) 3as1-0eIsK u 3as1l- pycak

3) eBpomnelickas u anraiickas Oenka

4) monyJsIuu CeBaHCKOM (openu

4. T'eorpaduyeckum dapbepom,
NPensTCTBYIOIIHUM CKpPelMBAHUIO 0co0ei
Pa3HBIX NOMYJISUMIi BUAA, CTYKHUT:

1) TeppuTtopHuaiibHas pa3o0IEHHOCTh

2) Moa0BOM TUMOPHHU3M

3) paznuyue B CTPOSHUH MOJIOBOTO arrapara

4) oTnvyKe B MOBEJACHUH B MIEPHOJ] CIIAPUBAHUS
5. HeorpaHu4eHHOMY POCTY YHCJICHHOCTH
NONYJISALUU NPensATCTBYeT:

1) MmonuduKanoHHas U3MEHYUBOCTh

2) MyTalMOHHasi U3MEHYUBOCTD

3) ecTecTBEHHBII 0TOOD

4) UCKYCCTBEHHBIN O0TOOP

6. O0pa3oBaHue HOBBIX BH/10B B IpUpo/e
NPOMUCXOJUT B pe3yabTare:

1) Bo3pacTHOTrO N3MEHEHUs 0cobei

2) CE30HHBIX U3MEHEHUI

3) nIpuUpOI0OXPAaHHOM JIEATEIBHOCTH YeI0BEKa
4) B3auMoJIeHCTBUS ABMKYLIUX CHJI 3BOJIOLUN
7. ®aKTOPOM IBOJIIOLUH, CIIOCOOCTBYOLIMM
HAKOIJIEHUIO PAa3HOO0Pa3HbIX MyTalUii B
NOMYJISILMH, ABJISETC:

1) BHyTpUBHIOBas 6opbOa

2) mexxBH10Bast 60pboOa

3) reorpadudeckast H30JISALIUS

4) orpannuuBaOmui (HakTop

8. IlpuunHoii 00pa3oBaHust HOBBIX BHAOB 10 4.
JdapBuny siBJIsIeTCS

1) 6oprba 3a cymiecTBOBaHHE

2) mocTerneHHas AUBEPreHIMsl IPU3HAKOB

3) HEOTpaHUYEHHOE PA3MHOKEHUE

4) GnaronpusATHBIN KIUMaT

9. I'eorpajduueckoe BU1000pa3oBaHme, B OTJIMYHE
0T IK0JI0OTMYeCKOro, CBS3aHO C

1) npocTpaHCTBEHHOM U30IALUEN MOMYIALUI
2) Ce30HHOU M3OJISAIIUEH TTOMYJISIIHHA

3) MEXBHUI0BOW U MEXPOJI0BON rHOpUIM3aIeH
4) reHHBIMU ¥ TEHOMHBIMU MYTallUsIMU




10. Ilpumepom reorpaguyeckoro
BH/I000Pa30BaAHMS MOXKET CIYKUTH
¢dopmupoBanmne BH10B
1) BerOpKOB, oOuTaronMx Ha ["amamarocckux
OCTpOBax
2) OKyHel, OOMTAIONINX Ha pa3HOU TITyOuHE
BOJOEMA
3) cUHMII, NUTAIOLIUXCS Pa3HBIMA KOPMaMH Ha
oOuieil Teppuropun
4) BopoObEeB, OOMTAIOIINX B Pa3HBIX palOHAX ropojia

Tema 3.2
Makpo3Bosonusi. Bo3HNKHOBeHHe U pa3BUTHE
JKM3HHU Ha 3eMuie

1. O yeM MO:KHO Y3HaTh, H3y4Yasi HAXOAKHU
OTIEYATKOB H OKaMeHeJI0CTell pacTeHuii B
JAPEBHHX ILIacTAX 3eMJIu:

a) 00 UCTOPUYECKOM Pa3BUTHHU PACTCHUM

0) 0 CE30HHBIX U3MEHEHUSX B )KU3HU PACTCHUN

B) 00 MH/AMBU/IyaJIbHOM Pa3BUTUU PACTEHUN

2. K najieoHT0/10rH4ecKMM /10Ka3aTe/IbCTBaM
IBOJIIOIUHM OPTAHMYECKOr0 MUPA OTHOCHAT:

a) CXOZICTBO OCTPOBHOM U MaTepUKOBOM (IIOpPHI U
bayHb

0) HanMuYue pyAUMEHTOB, aTABU3MOB

B) HaJIMYUE OKAMEHEJIOCTEH nepexo HbIX hopMm

3. UcTopnyeckoe pa3BuTHe BHIa U DoJiee
KPYIHBIX TAKCOHOMHYECKHUX IPYIIII,
0XBaThIBaloILIee 00JIbIINE MPOMEKYTKH BpeMeHH;
HA/IBH10BAas1 IBOJIIOIUS:

a) MUKPOIBOJTIOIIHS

0) MaKpO3BOIIOIHUS

B) DKOABOJTIOIUS

4. B pe3yabTare MaKpO3BOJIIONHMH 00Pa30BaAJICH:
a) BUJl — TapakaH 4YEpHbII

6) coptr — ¢ukyc benmxamuna

B) TUII XOPJIOBbIE

5. Boabioe pa3Hoo0pa3ue BHI0B rajJanarocCKux
BBIOPKOB — JTO pe3yJbTar:

a) uAMoaaNTaluu

0) mereHepamuu

B) apoMopdo3a

6. IIpucnoco6/ieHHOCTH TPABSAHUCTBIX PACTEHU I
K 7KH3HHU B TYHJpe 3aK/JII04YaeTcs B:

a) TOBBIIIIEHHOM COJICpKaHNUHU XJIOopoduiia B
KJIETKaX JINCTHEB

0) 00pa3oBaHUU MJIO/IOB U CEMSIH B KOPOTKHE CPOKHU
B) YMEHBIICHUH YHCIIa JUCTHEB B CBSI3U C HAINYHEM
B II0YBE U30BITKA BOJIBI

7. OnbiTsl JI. I1acTepa qoka3ann BO3MOKHOCTD:
a) caMO3apOXKICHUS KU3HH

0) TOSIBJICHUS KUBOTO TOJIBKO U3 )KUBOTO

B) 3aHECEHUS «CEMSH KM3HW» U3 KocMoca

') OMOXMMHYECKOM 3BOJIIOLIMH

8. Uero npuaepkuBaeTcs runore3a naHcnepmuu?

la
2.B
3.0

5.a
6.0
7.6
8.0

10.a




a) BO3HUKHOBEHUS KU3HU C TIOMOIIIbIO Oora
0) BOBHUKHOBEHUS KHU3HU C MIOMOIILI0 BHE3EMHBIX
OpPTaHH3MOB

B) BOBHUKHOBEHHS KH3HH C TIOMOIIbIO (JOTOCHHTE3A

9. Yero npuaepkuBaeTcs TeOPUs
KpeaunoHusma?

a) 00KECTBEHHOT'O CO3/IaHUs KU3HH

0) UCKYCCTBEHHOTO CO3JIaHHS JKU3HH

B) CAMOITPOM3BOJIBLHOTO 3aPOKICHUS )KU3HU
10. Kakasi runore3a yrBep:K1aeT, YTo KU3Hb
cylecTBOBaJIa Bcerga?

a) CTAllMOHAPHOTO COCTOSIHUS

0) KpearmoHU3Ma

B) AaHCIIEPMUU

Tema 3.3. [IpoucxoxaeHue yejioBexka —
aHTponoreHe3

Kak Ha3pIBaeTcs Hayka O IPOUCXOXKICHUH U
SBOJIIOLIMY YEJIOBEKA, CTAHOBJICHUE €TI0 KaK BUJA B
IpoIiecce pa3BUTHs OOIIECTRA:

a) aHTPOIIOTEHE3

0) IUTOKUHE3

B) MAJICOHTOT'€HE3

2. YeslOBEK OTHOCUTCSI K TUITY:
a) WICHUCTOHOTHUX

0) XOpIOBBIX

B) 00€3bsIHOBBIX

3. O mpuHAJUICKHOCTH YeJIOBEKA K CEMEUCTBY
TOMHHHU]] CBUJICTEIIHCTBYET:

a) HaJu4Jue auadparMbl

0) HanMuue BHYTPEHHETO CKelleTa

B) OOJIBIIIOE CXOJCTBO C YEIOBEKOOOPa3HBIMU
00e3bsITHaMH B TEHETHUYECKOM armapare

4. Kak Ha3bIBaOTCS MEPBbIC IPEICTABUTENN
Ouosornueckoro Buaa YemoBek pa3yMHBINH:
a) aBCTPAJIONIUTEKU

0) HeaHAepTaJIbLIbI

B) KPOMaHBbOHIIbI

5. O06uuit mpeoK 4eI0BeKO0Opa3HbIX 00€3bsH U
4eJI0BeKa:

a) MUTEKaHTPOII

0) pamanurek

B) IPUOIIUTEK

6. Kakol1 yué€Hblil BoepBble IOCTaBUJI YEJIOBEKA B
OJIHY TPYyIIly C IPUMATAMM:

a) ['ekkenp

0) JIunneit

B) JlapBun

la
2.0
3.B
4.a

6.6
7.B




7. loka3atenbCTBO MPOUCXOKICHUS YEIOBEKA OT
JKUBOTHBIX :

a) CHMOMOHTBI

0) peayLeHTbl

B) PYJIUMEHTHI

Pa3nea 4. Dkojorus

Tema 4.1. Dkosornyeckne GakTopbl U Cpeabl
JKH3HH
1 Bapuant

1. Kakoii cpeabl 00MTaHHS He CYLIECTBYeT?
OpranuzmeHHo

1) Bopanoii

2) HaszeMHO-BO3IYIIIHOM

3) OrneHHo

4) TlouBeHHOM
2. Kakue BoiHbIE 00MTATEIH BEAYT
NPUKPeNIeHHbIi 00pa3 sku3uu?

1) KopasioBbie HOIHUIIBI

2) JenbhuHbI

3) Menyssl
3. B kakux c10X BOAbI :KUBYT pacTeHus?

1) B BepxHHX

2) B HmkHHX

3) Bo Bcex crosix
4. Yro miioTHee — BO31YyX W Boaa?

1) Boszmoyx

2) Bopna

3) OHU UMEIOT IPUMEPHO OJTUHAKOBYIO

MJIOTHOCTD

5. B kakoii cpene nepenajbl Temneparyp 0oJiee
pe3kue?

1) B BoaHoM

2) B mouBeHHOI

3) B Ha3eMHO-BO3IYyNIHOM
6. Kak Ha3bIBAOT HE:KMBbIE HEOPraHUYeCKHe
BellecTBA B COCTaBe MOYBBI?

1) KocHsbie

2) KocrHble

3) MeptBbIe
7. KTo oOurTaer B nouse?

1) 3emnepoiiku

2) baxtepun

3) I'pubs

4) Bce BbIIICTIEPSUNCIIEHHBIE OPTaHU3MBI
8. YeM NONOJIHAKOT NMOYBY NOTMOIINeE KUBOTHBIE
U pacTeHusi?

1) MuHepanbHBIMH OCTaTKAMH

2) OpraHuyecKHMMH OCTaTKaMU

3) BceM BhImICIEPEUUCICHHBIM
9. Ilnoxopoane — 310 0CO00E CBOMCTRBO ...

1) TlouBeHHO#t cpeb

2) BoaHoii cpesl

3) HazeMHO-BO3IyNIHO# Cpebl

1.3
2.1
3.1
4.2
5.3
6-1

8-2
9-1
10-2




10. Yem xapakTepusyercs ;KU3Hb BHYTPH
JAPYroro OpraHu3Ma 1no CpaBHEHHUIO C
OCTAJIbHBIMHM cpeaamMu?

1) Omna MeHee IMOCTOSIHHA

2) Omna 6oJjice MOCTOSIHHA

3) He xapaktepu3syercsi HU4eM 0COOCHHBIM

2 BapuaHT
1. Ha Hamueii njiaHeTe npeACTaBJeHbl HECKOJIBKO
cpel AKU3HU:
a. OKEaHbl U MaTEPHKH;
0. mutocdepa, ruapochepa, atmocdepa,ouochepa;
B. BOJIA U CYIIA;
I'. BOJIHAs, HA3€MHO-BO3/yIlIHas, [104BA U )KUBOU
OpraHu3M;
. cpella 0OUTaHMs U MECTOOOUTaHUE.
2. Yc/10BHSIMH Cpebl MOKHO HAa3BATh:
a. Bce (paKTOpbl, OKa3bIBAIOIINE BIHUSHUE HA
OpraHu3M;
0. B3aMMOOTHOIIIEHUS] OPraHU3MOB B COOOIIECTBE;
B. (haKTOPBI, BO3JICHCTBHE KOTOPBIX HA OPTaHU3M HE
3aBUCUT OT UX MOTPEOICHUS JPYTUMU
OpraHu3Mamu;
I. KJIUMAT;
1. abuotnyeckue GaKkTopsbl.
3. YepThbl NpUCIOCO0JIEHHOCTH K BOJAHOI cpeje
o0uTaHus.
a. oOrexaemas opma Tena
0. pacwieHHeHHas (hopma Tera
B. YAJIMHEHHas ¢opMa Tena
4. Yem oT/IMYaETCHA HA3eMHO-BO31Y1IIHAsA cpena?
a. MHOTO KHCJIOPOJA U CBETa
0. GompLIME Mepenaibl TEMIIEpPaTyphbl
B. O0JIbIIask INIOTHOCTH
5. Oco0eHHOCTH MOYBBI KaK Cpelbl ;KU3HU.
a. 0oJbIIas MIIOTHOCTh
0. 60JIBIIOE KOJIMYECTBO OPraHMYECKUX BEIIECTB
B. MHOTO CBETa
6. B yeM 0CO0EHHOCTH OPraHU3Ma KaK Cpeabl
odutanus?
a. TOCTOSTHHASI TeMITepaTypa
0. MOCTOSIHHAS BIAXKHOCTb
B. IIOCTOSTHHOE JIBIKEHHE
7. JlerHue ¥ 3MMHHUE 3aMOPbI HE BOSHUKAKOT B
CJIeYIOIIHX Cpeaax )Ku3HM:
a) MOpPCKHUX BojioeMax; 0) o3epax U mpynax; B)
peKax; r) noyse.
8. /lsisi noBBIIEHHS MJIABYYeCTH JIAHKTOHHbIE
OPraHHU3Mbl 00peJIn ClIeAylolme
NpHucnocodIeHns:
a) yBEJIMYEHHBIE pa3Mephl TeNa;
0) yMEHbIIIEHHBIN pa3Mep U TNIOTHOCTH TeNa;
B) YMEHBIICHHBII pa3Mep U KOJIMYECTBO BBIPOCTOB
Tela;
I') ME/IJIEHHAsl CKOPOCTh JIBUYKEHHUS B BOJIE.

15.B
16.a
17.06
18.B
19.8
20.0
218
22.B




9. COBOKYNTHOCTH OPraHU3MOB OOMTAIOIIUX HA
JAHE BOJ0eMOB Ha3bIBaeTCH:

a) OeHTOC; 0) HEKTOH; B) TUIAHKTOH.

10. ITouBy Kak cpeay oOMTaHUs COTUIKAET €
BOJ/IHOM cpeaoii:

a) TeMIIePaTypHBIA PEXKUM, TOHUKEHHOE
coJiep;KaHue KUCIOPO/Ia, HATMYKUE BOABI B Pa3HBIX
¢dopmax, MpUCyTCTBUE COJIEH M OPraHUYECKUX
BEILIIECTB;

0) CBETOBOM PEXHM, TEPEIIa bl 1aBJICHHUSI,
U3MEHEHUE TPABUTALIMOHHON COCTABIISIOLIEH;

B) U3MEHEHHUE COJIEBOI0 COCTaBa MO0 BpeMeHaM Tojia,
COYeTaHUe MJIOTHOCTH U JIaBJICHUS TPYHTOB;

') 0AMHaKOBOE 3HaYeHue pH cpenbl, oAMHAKOBBIN
cocTaB MUKpO(ayHbI 1 MUKPODIIOPHI.

11. CoBOKYNIHOCTD KMBbBIX CYHIECTB 00MTAIOIIHUX
Y IOBEPXHOCTH BO/Ibl, HA IPAHHU BOJHOW U
BO3/IYLIHOI cpelbl HA3bIBAIOTCS:

a) TUIAHKTOH; 0) OEHTOC; B) HEUCTOH; T') HEKTOH.

12. CoBOKynHOCTH 0c00€il HACEISIOIMX TOJIILY
BO/bI H CTIOCOOHBIX MEPEHOCUTHCSI TEYEHHEM,
Ha3bIBaeTCs: a) OEHTOC; 0) IMJIAHKTOH; B) HEHCTOH.
13. Camas HacbllleHHAas (B epecyeTe HA 00beM)
JKH3HBIO cpeaa:

a) mouBa; 0) arMocdepa; B) MPECHBIC BOJBI; T') MOPSI
U OKEaHBI.

14. Ilapa3uTH4eCKUM OPraHU3MOM He SIBJISIETCS:
a) purtodropa;

0) BUpyc TabauHON MO3aUKH;

B) IIaMITMHBOH, OMICHOK JTyTOBOM;

I') IOBWJIMKA, 3apa3uxa.

15. Camy1o 60J1b1IYI0 CKOPOCTH NepeIBHKCHUSI
JKHUBOTHBIE PA3BHBAIOT:

a) B BOJIHOM cpejie; 0) B BO3/YIIHOM cpefie; B) B
HA3eMHOI1 cpejie; I') B IOYBE.

16. Opranusmsl, o0uTaOIIKME B TOJIIIE BOAbI U
cBO0O/IHO MUIABAIOIIMeE, BXOAAT B IPYIILY:

a) HelicToHa; 0) OeHTOCA; B) HEKTOHA.

17. Ecaiu B peke HaYajachb MaccoBasi rudeib
pPbI0BI, TO HanOoJIee BepOATHASI IPUYUHA ITOTO
SIBJICHUSI:

a) U3MEHEHHE CKOPOCTHU TEUCHUS PEKHU;

0) yMeHbILIEHUE COJepKaHUS KUCIOPOa B BOJIE;

B) U3MEHEHHUE aTMOC(HEPHOTO JaBICHUS;

T') yBEJIMYEHUE KOHIIEHTPAIMK 030Ha B BO3AYIIHOMN
cpeze.

18. Dn1adoo6moHTHI - 3TO:

a) oburarenu rpudoB; 6) OOUTATENN BOJIOEMOB; B)
oOuTaTeNn MoYB

19. B Hanboab1el cTeneHn NoABepKeHbI
BO3/€iICTBHIO PaIMaliu, KOJIeOAHUIl TeMIepaTyp
U CHJIbI BEeTPOB O0UTATEJM CJeAyIoleii cpeabl:
a) BOJIHOM; 0) MOYBEHHOM; B) HA36MHO-BO3IYIITHOM;
T') )KUBBIX OPTAaHU3MOB KaK CpeJIbl OOUTaHUSI.




20. Camoe 00J1b1110€ YU CJI0 BUIOB )KHBOTHBIX,
HAXOASAIIUXCS B AaHAIPOOHBIX YCJIOBUSIX,
HaceJsieT:

a) BOJIHYIO Cpeny;

0) Ha3eMHO-BO3/IYIIHYIO CPEAY;

B) IOYBEHHYIO CPENY;

T') )KUBbIE OpraHU3MbI KaK cpey OOUTaHus.

21. U3 Bcex cpen :xu3Hu HauboJee Dorara no
YHCJTYy BUOB:

a) BOJIHAS,

0) BHYTpEHHSIs CpeJla )KUBBIX OPraHU3MOB KaK
MECTOOOUTAHUE;

B) HA3€MHO-BO31yIlIHAs; T') IOYBA.

22. IlepBble skuBbIE 00UTATEIN 3eMJIH
NOSIBUWINCH:

a) B IouBe; 0) B HA3EMHOM cpeie; B) B BOAHOM
cperne; r) B BO3YIIHOU Cpejie.

Tema 4.2. Ilonmyasuus, coo01IeCTBA, IKOCUCTEMbI
1. Camplii pacipocTpaHeHHBbIH BU/L
B3aMMOOTHOLIEHUI B IpUpoe:

a) cuMOmo3

0) KOHKYpEHLIUA

B) XUILIHUYECTBO +

T') Mapa3uTU3M

2. Hayka u3yvamomasi B3aMMOOTHOILIECHUSI MEXKIY
OPraHu3MoOB Mexay co00il U OKpYy:Kalolel uxX
cpenoi 3To:

a) buosorus

B) 300JIOTHS

r) reorpadus

J) SKOJIOTHS +

3. Aduoruueckue paxkTopsl 3TO:

a) IIEMEHTHI )KUBOM MPUPO/IBI, BO3JICHCTBYIOIINE HA
’KUBOU OpraHu3M

0) BJIeMEeHTBI HeXXUBOI MPHUPOJIbI, BO3IEHCTBYIOIINE
Ha )KMBOM OpraHusM +

B) BCE BUJIbI BIMSHUS HA OPTaHU3M CO CTOPOHBI
JPYTUX OPTaHU3MOB

r) GOpMBI YeJI0BEYeCKOM AeATeIbHOCTH,
OKa3bIBaOLINe BINsSTHHE HA )KUBYIO IPUPOY.

4. Jxkonornvyeckne GpakTopsl ObIBAIOT?

a) a0MOTHYECKUMH

0) OMOTHYCCKUMHU

B) aHTPOIIOT€HHBIMH

I') BCE BBIIIE IEPEUHUCICHHOE +

5. 3HayeHne aHTPONOTeHHBIX (PAKTOPOB
BO3/eiCTBMA HA ’KMUBYIO0 NIPHPOIY MOCTOSTHHO:

a) yBeIIMuuBaeTcs +

0) yMeHbIIIAeTCs

B) HUKAK HE U3MCHSIETCS

I') HE UTPaeT CYIIECTBEHHOU POJIH

6. K abnornyecknm pakropaM MOKHO OTHECTH
a) TeMIEpaTypy

0) BIIAKHOCTh




T) CBET

1) BCE BBIIIIE IEPEYUCICHHOE +

7. BcraBbTe NPONyueHHoe CJI0BO

Boaa .... BceM KUBbIM OpraHu3Mam.

a) HeHY)KHa

0) HeoOxoauma +

') HAHOCHUT BpeJ]

1) MPUHOCUT MUHUMAIIBHYIO TIOJIB3Y

8. YabsTpaduosieToBasi 4acTh CeKTpa
CTUMYJIMPYeT npoiuecc 00pa3oBaHus BATAMUHA:
a) A

6)D +

B) PP

n) B

9. CHHOHUM TePMHHA KKOHCYMEHTBI»
a) MPOJIYLIEHTHI

0) paznaraTenu

) morpeduTenu +

1) KOMITOHEHTBI

10. ArpoueHnos —310:

a) HCKYCCTBEHHAs 2KOCHCTEMA, CO3/IaHHas
YEeJIOBEKOM B XOJI€ XO3SHCTBEHHOU JeSITeIbHOCTH +
0) mpupoHas FIKOCUCTEMA

B) MPUPOIHAS DKOCUCTEMA, MTOABEPTIIAsICS
AHTPONIOTEHHBIM (DaKTOpPaM BO3JICHCTBUS
T') BOAHAs SKOCHUCTEMA

Tema 4.3. buocdepa - r0daabHas
IKOJIOTHYecKasi CHcTeMa

1. O6oa0uka 3emuin, 3acejieHHAS JKUBBIMUI
OpraHu3MaMu, Ha3bIBaeTCs:

a) rumpocdepa;

0) murocdepa;

B) atMoc(epa;

r) brocdepa.

2. Yuenue o 6uocepe 0bLJIO CO31aHO:

a) XK.-b. Jlamapkowm;

6) B.1. Bepuanckmwm;

B) D.310cCOM;

r) O.JIepya.

3. 'panuna 6uocdepnl B aTMochepe HAXOAUTCS HA
BbICOTE:

a) 77 xwm;

6) 12,5 xm,

B) 10 xM;

r) 2 KM.

4. baaronapsi pacTeHUsIM U HEKOTOPBLIM 0aKTepUusiM B
aTtMocdepe nosiBUIICS

a) BOJOPOJI

0) azoT

B) YTJICKUCIIBIN Ta3

T') KUCIOPOJT

5. BuoMacca KOHCYMEHTOB MOBEPXHOCTH CYIIIH, KaK |
0nomMacca KOHCYMEHTOB IMOYBbI, OT NMOJTIOCOB K
IKBATOPY:

a) HEe U3MCHSETCS

0) yBeITMIMBACTCS

10 -6.




B) YMCHBIIIACTCS

T) KoJeOnercs

6. 7)KuBoe BelecTBoO — 3TO:

a) COBOKYITHOCTb BCEX pacTeHuil 6ruochepsr;

0) COBOKYITHOCTB BCEX JKHUBOTHBIX OHOC(EpHI;

B) COBOKYITHOCTH BCEX KHBBIX OPTaHU3MOB OHOC(hEpEI;
T') HET IIPaBUIILHOTO OTBETA.

7. K xocHomy BemecTBy 0nocdepbl OTHOCSTCS:
a) He(Th, KAMCHHBIN YrOJb, H3BECTHSK;

0) Boz1a, MOYBa;

B) IpaHuT, 6a3aneT;

T') pacTeHus, )KHUBOTHbIE, OaKTePHH, TPUOBL.

8. KoHueHTpanuoHHast (PyHKIHS ;KHBOI'0 BellleCTBA
COCTOMT B CIIOCOOHOCTH:

a) )KUBBIX OPTaHU3MOB HAKAIUTMBATh U TIEPEAABATh MO
NHIIEBOI [ETH YHEPTHUIO;

0) 3enmeHbIX pacTeHUi ucnonb3oBath CO2 U BBIIETATH B
atMochepy Og;

B) XeMOABTOTPO(OB OKHCIIATH XUMUUECKHE 3JICMEHTBI;
F) JKUBBIX OPTaHU3MOB HaKaIlJIMBATh PA3JIMYHBIC XUMUYCCKUEC
JJIEMEHTHI.

9. Buocdepa — 310 rI0daATLHAST
caMOperyJupyrninascs cucTemMa ¢co CBOMM BX0JA0M U
BbIXOJIOM:

a) na;

0) HeT.

10. Hoocdepa — 370:

a) chepa mpoILIOiT KI3HH;

0) cdepa pa3syMHOI KHU3HH;

B) cdepa OyaymieH sKu3HH;

T') IPaBMJIBHOTO OTBETA HET.

Tema 4.4. BiusiHue aHTPONOreHHbIX (hakTopoB
Ha Ouocepy
1 BapuanT

1. YMeHbIIeHHE TOJTIIHUHBI 030HOBOIO CJIOS
CBSI32HO C 1eATEIbHOCTBIO:

a) )KUBOTHBIX

0) uenoBeka

B) MUKPOOPTraHU3MOB

2. Kakoii anTponoreHHslii pakTop MoxkeT
NPUBECTH K YBEJIMYEHHUIO YHCITEHHOCTH
MONyJIAMH 3aiiLieB B Jiecy:

a) OTCTPEJNT BOJIKOB

0) pyOka nepeBbeB

B) pa3BeJIeHUE KOCTPOB

3. AHTpONOreHHblii pakTop:

a) IPOMBIIINICHHOE 3arpsi3HECHHUE

0) ce30HHBIE KOJIEOAHUS TEMITEPATYPHI

B) HHTEHCHBHOE YIIbTPa(HOIETOBOE N3ITyUCHHE
4. OnacHoCTh BO3/1eliCTBHS YeI0BeKa Ha
O0uocdepy COCTOUT B TOM, YTO B Heil:

a) HapYIIAIOTCS MPOLECCH CAaMOPETYIISLIUH,
HOJJICPKHUBAIOIINE €€ IIETOCTHOCTh

0) upe3MepHO YBEIMUUBACTCS pa3sHOOOpa3ue
JIOMAITHUX KUBOTHBIX

B) KPYTrOBOPOT BEIECTB U SHEPTUU CTAHOBHUTCS
0oJiee MOoTHBIM

1 BapuanT

1.6
2.a
3.a
4.a
5.a
6.8
7.8
8.0
9.8
10.0




5. DkoJiornyeckuii pakTop, 00ycaA0BIEHHBIH
pa3Iu4YHBIMH (POPMAMH BO3/1eliCTBUA YeI0BeKA
HA NPUPOAY M BeAyLIU K KOJIUYeCTBEHHBIM H
Ka4eCTBEHHbIM U3MEHEHHUSIM ee COCTABJIAIOIIHX:
a) aHTPONOTECHHBIN (haKTOP

0) orpaHuuMBarOUIMiA (haKTop

B) aOMOTHYECKHI aKkTOp

6. Cpeau nepe4yucjieHHbIX (PAKTOPOB, BJIMSIOIIMX
Ha o0uMTAaTeeil IKOCHCTEMBI JIyra, YKasKuTe
AHTPONOTeHHBbI:

a) 3a00J7aYMBaHNE MECTHOCTH

0) 3apacTaHue JIyra KyCTapHUKOM

B) BBIIIaC CKOTa

7. [Ipumep aHTpoOmoreHHoro paxropa:

a) BEIMEp3aHHe BCXOJ0B IIPU BECEHHUX 3aMOPO3Kax
0) YHUUTOXKEHHUE BPEIUTENEH CEIbCKOTO X035HCTBA
NTUIIAMA

B) YIUIOTHEHUE MOYBBI aBTOMOOUIBHBIM
TPaHCIIOPTOM

8. Pacnamka meJuHbI B LeJISIX BbIPallIMBAHUS
3epPHOBBIX KYJIbTYpP — NpUMep AeiicTBUSA
¢akropa:

a) OMOTHUYECKOTO

0) aHTPOTIOT€HHOT'O

B) a0MOTHUYECKOTO

9. JleCcTpPyKTHBHOE BO3/eiiCTBHE:

a) TOYEYHOE

0) KpaTKOBpEMEHHOE

B) pa3pyLIUTEIbHOE

10. CoBOKYNHOCTH reOXHMHYECKHUX NMPOLECCOB,
BbI3BAHHBIX MPOU3BOJACTBEHHO-X0351iiCTBEHHOM
AeATeIbHOCTBIO YeJI0BeKa:

a) PKoJIoTHYecKasi karactpoda

0) TEXHOTCHHOE

B) DKOJIOTUYECKHUI KPU3HC

Tema 4.5. Bausinue couMaabHO-IKOJI0THYECKUX
(¢akTOpoB Ha 310pOBbE YeT0BEKA

1. C noBceMecTHOI ypOaHu3anue u
3arpsi3HeHHEeM Cpe/ibl, CBSI3aHbI TAKHE
3a00/1eBaHMsl YeJI0BEeKAa, KaK:

a) CepJeYHO-COCYIUCThIE MATOJIOTHU

6) OPBU

B) «TpHOKM»

2. BoJIbIIMHCTBO COBpeMEHHBIX 00J1e3Hel
YeJIOBEKA, SIBJISIOTCS CJIeICTBHEM:

a) MMOCTOSIHHOTO HEPBHOT'O HANPSKEHUS
0) XopoIux yciaoBUil Tpyaa

B) BBICOKOTO Ka4eCTBa MULIA

3. ABTO TepPMHHA «IKOCUCTEMAa»:

a) Tencnu

la
2.a
3.a
4.8
5.6

7.8
8.a
9.8
10.6




0) Bepnanckuit

B) 310CcC

4. YT0 He OTHOCUTCS K MOHATHIO KOKPYKAKO LA
cpena»?

a) MpUpOAHas cpena

0) conmanbpHas cpeia

B) MH)KEHEpHasl cpenia

5. Kak Ha3bIBaeTcsi COCTOSIHUE MOJTHOTO
(pu3znyeckoro, cOUAILHOTO U TYXOBHOTO
0J1aronoJryyus yejiopexka?

a) )KU3Hb

0) 310pOBBE

B) 6€30I1aCHOCTH

6. Kakumu kauecTBaMu onpeesiioT
COIHATIBLHYIO 3PeJIOCTh YeoBeKa?

a) 3aBeplieHue o0pa3oBaHMs

0) mpuoOpereHue npodeccuu

B) DKOHOMHUYECKAasi CAMOCTOATEIHLHOCTh

T') CITIOCOOHOCTH )KHUTh CAMOCTOSITEIIEHO

1) BCE MEPEUNCICHHOE

7. BpeMeHHOe Ipucnoco0/ieHHe K HOBBIM
YCJI0BHSIM CYLIIeCTBOBAHUS B Pe3yJibTaTe CMEHbI
MeCTa JKHTeJbCTBA WIN KJIMMATA HA3bIBAeTCS:
a) aJanTamus

0) KoamanTamus

B) aKKIIUMaTH3AIUS

T) e3ajanTarus

8. UTO He OTHOCUTCS K 310pOBOMY 00pa3y KHU3HU:
a) MPOJIOJDKUTEIIBHBIN OTIBIX

0) npaBUIIbHOE MUTAHNE

B) pU3NUYECKUE HArpy3Ku

T') YTpEHHsIs THMHACTHUKA

9. Haiinn HeBepHOe BBICKa3bIBAHME:

a) HaJ0 coYeTaTh TPYHA U OTIBIX

0) HaJ0 YUCTUTH OOYBb U OJEKIY

B) MaJIOTIOJIBMKHBINA 00pa3 )KU3HU MOJIe3eH

T') IPaBUJIBHBIN PEKUM JTHS

10. Yro Takoe ABUraTeIbHASI AKTUBHOCTD:

a) 3aHATHE (PU3NUECKON KYJIbTYpOIl U CIIOPTOM

0) nro0ast MpITIIEYHAs! aKTUBHOCTbH, 00€CTIeYNBAIOIIas
ONTHMATEHYIO0 pabOTy OpraHu3Ma U XOpoliee
CaMOYyBCTBHE

B) BBINOJIHEHHUE KaKUX-TH00 IBUKEHUH B
MOBCEIHEBHOM 1€ATETHHOCTH

T') ©XKeTHEBHAsI X0ap0a

Paznea S. buoJa

OI'd B ’KU3HHU

Tema 5.1. BHOTEXHOJIOTHH B JKH3HH KaKI0Ir0

1. BuorexHoJyorus 3T0:

1) COBOKYITHOCTb Hay4YHBIX OTpaciIei,
HCITOJTB3YIOITUX YCIIEXU OMOJOTUUECKHUX TUCITUTITNH
I TEXHUYECKUX ILIeJIEH

2) KOMIUIEKC 3HaHUM O )KH3HU U COBOKYITHOCTD
HAYYHBIX JUCUUIUINH, U3YYaIOIIUX KU3Hb

3) Guosornyeckasi AUCIUIUIMHA, U3y4aromas

NG RWNE




MHUKPOOPIaHU3MBbl — UX CUCTEMATUKY, MOP(OJIOTHIO,

¢du3noIOrNIo, GMOXUMHUIO

4) HanpaBiieHUE HayYHO-TEXHUYECKOTO Iporpecca,

UCTIOJIB3YIOIIee OUOMPOIIECCHl U OOBEKTHI JIJIS

1eJIeHANPaBJIEHHOIO BO3/IEHCTBHSI HA YEJI0BEKa,

KUBOTHBIX U OKPYXAIOIIYIO CpeLy

5) COBOKYITHOCTb MPOMBIIUIEHHBIX METOJIOB,

UCTIOJIB3YIOIINX JKUBbBIE OPIraHU3MBbI U

OMosIOTHYeCcKHe IPOLIECCHI ISl IPOU3BOJICTBA MHUIIIH,

JIEKapCTBEHHBIX CPEACTB U IPYTUX MOJIE3HBIX

IPOJYKTOB

2. Ilpon3BoacTBa MCNOJIL3YIOIIHE 3J1EMEHTHI

OMOTEXHOJIOTHH:

1) aBuactpoeHue

2) npou3BOJCTBO JEKAPCTBEHHBIX IIPENApaTOB

3) BNEeKTpPOHHKA

4) MalIMHOCTPOEHUE

5) nuuieBast IPOMBILIIEHHOCTb

3. HanpaBiieHusi HAYYHO-TeXHHYECKOT 0

nporpecca ¢ KOTOPbIMH TECHO CBSI3aHA

COBpeMeHHAasi OMOTEeXHOJIOTUs:

1) snepHas puzuka

2) nadopmaTtuka

3) MeauiMHa

4) reHHast UH)KEHEPUSI

5) cenbckoe X03MCTBO

4. BHOYHEPTrOTEXHOJIOTUs H3Y4YaeT U UCIOIb3YeT:

1) yBenuueHHe YKCIIA KOMHUIT HY)KHOTO I'eHa

2) Oenku, MPOAYIUPYEMbIe OAKTEPUSIMH UITH

JPOKKAMHU U MCIIOJIb3YEeMbIe B MUILEBBIX IIEIAX

3) 3amacel SHEPrHH B PaCTUTEIHHOM MTOKPOBE

3emiun

4) anbTepHATUBHBIC HCTOUHHKH SHEPTUH

5) HU3KOMOJIEKYJISIPHBIC OPraHUYECKUE

COCIMHEHU S, UCIIOJIb3YEeMbIE€ B DHEPTETHUECKUX

HEJsAX

5. OcHOBHBIE LIeJIM PA3BUTHS OMOTEXHOJIOTHH:

1) 3ammTa OKpYXaromen cpesl

2) pemuTh MpodIeMy KiuMaTa

3) pemaTh KOpEHHbIE 3a7a4H CENCKIIMN (PHU3MUECKUX
00BEKTOB

4) pemwuTh MPOOIEMY HAPOIOHACEICHUS

5) pemmuTh NPOAOBOIBCTBECHHYIO TIPOOIIEMY

6. Bo3HUKHOBEeHHE COBpPeMEeHHOIi OMOTEeXHOJIOTHHU

KaK HAY4YHOIi TUCHMIIJIMHBI CTAJI0 BO3MOKHBIM

nocJje:

1) cozmanus KOHIIETIIIUH TeHa

2) nonnoro ceksenupoBanus JJHK y psna

OpPraHU3MOB

3) co3naHuss METOJI0B KyJIbTUBUPOBAHHUS

MHUKPOOPTaHU3MOB

4) mudpepeHnnai MUKpOOPTraHU3MOB

5) co3maHus METOJ0B T€HETUUECKON HHKEHEPUH

7. OTpaciab X0351HCTBA, KOTOPasi MPON3BOAUT

pa3/IMYHbIe BelleCTBA, HCIOJIb3YS

9.3
10. 2




MHMKPOOPTraHU3Mbl, KIeTKH

U TKAHU OPTaHU3MOB

1) smOGpuoIOTHS

2) ®usunoorus

3) MUKpPOOHOJIOTHS

4) OMOTEXHOJIOT S

8. Hayka, 3anuMaromascsi cCo3iaHueM HOBBIX U
yJay4llleHHeM CyIeCTBYIOIMX NOPOA *KMBOTHBIX H
COPTOB pacTeHui

1) cenexumst

2) arpoHOMUS

3) GuoTexHoONIOTUs

4) OuoHuKa

9. BuoTeXHOJIOT U /151 PA3BUTHUS MeIHIIHHbI
o0ecrieunBaeT MoJy4eHuUe

1) kopMoBoOTO OCIKa

2) MeXBHUI0BbIX THOPUI0OB

3) aHTHOMOTHKOB, BATAMUHOB 1 TOPMOHOB

4) HOBBIX COPTOB PACTEHUN U MOPOJI )KMBOTHBIX
10. B 0M0OTEeXHOJI0THH Yallle BCero HCMoab3yI0TCs
1) Bupycsl

2) 6akTepuu U rpuObI

3) OJITHOKJIETOYHbIE BOJIOPOCIIU

4) >KUBOTHBIC

Kpurtepnu oneHnBaHus TecTa

% 0TBETOB K-Bo oTBETOB OIICHKA

Menee 75 1-5 «HEY/I0BJIETBOPUTEILHO
75-79 6-7 «YAOBJIETBOPUTEIILHO»
80 -89 8-9 «XOPOIIO»
90 -100 10 «OTIUYHO»

3agaHus 118 CaMONOATOTOBKH 00Y4Yal0IIMXCs
CocTaBUTbh KOHCIIEKT HA 3aJaHHBIC TEeMbI:
Paspen 1. Kierka — cTpyKTypHO-(PYHKIIHOHAJIbHAS €IMHULIA sKMBOT'0
1.Beiatonuecss OTKpbITUS B 00J1aCTH OMOJIOTUN
2. XpomocomHas teopust T. Moprana.
3. Kpoccunrosep. buonormueckuii cMbIct
Pasnea 2. Ctpoenue u GyHKIIMHM OPraHu3Ma
1. CtpoeHne monoBsIx Ki1eToK. OIogqoTBOpeHne
2. B3zaumoseiicTBUE T€HOB

3. bone3nu c HacluenCTBEHHOH MPEApacHoNOKEHHOCThIO. 3HAaUYeHHWE MEIUIMHCKOW TEeHETUKU B
MPEeIOTBPALECHUH U JICUEHNU TeHETHYEeCKUX 3a00JIeBaHUH YeoBeKa

Pasznea 3. Teopusi 3BoJ1I0nUn
1. 'unore3sbl 1 TeOpUN BOZHUKHOBEHUS )KM3HU HA 3eMJIE.

2. ITprcnoco6IeHHOCTh YeIOBEeKa K PA3HBIM YCIIOBHSM CPEJIbI




Pa3nea 4. dxosorus
1. IIpaBunio muanmyma tO. JInubuxa. 3akon TonepantHoctr B. [llendopaa
2. 'moGanbHbIE KOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH

3. Ilpunummnsl ¢opmMupoBaHusi 310poBhecOeperaromiero mnoseneHus. dusnmyeckas aKTUBHOCTh U
3]10pOBbE

Paznen 5. buoJsiorust B ;KU3HH

1. IlpaBuia moucka ¥ aHanu3a OMOIKOIOTHUECKON HH(POPMALIUU U3 PAa3THYHBIX HCTOYHUKOB

Kpurepuu onieHuBaHUA

KpnTepml OI€EHUBAHUA COCTABJICHHOI'O KOHCIIEKTA

Onenka «5» - KOHCHEKT COCTaBJieH IO IJIaHy, cOOII0AaeTcs JIOTUYHOCTh, IOCIEI0BAaTEIbHOCTh
M3JIOKEHUS MaTepraja, KadeCTBEHHOE BHEIIHee 0(OopMIICHHE;

Onenka «4» - KOHCHEKT BBIIOJIHEH 0 IJIaHY, HO HEKOTOPbIE BOIIPOCHI PACKPHITHI HE MOJHOCTHIO,
€CTh HEOOJIbIIINE HEJ0UEThI B palboTe;

Onenka «3» - npHU BBHINOJIHEHUMHM KOHCIEKTa HAOJIOAeTCsl OTKIOHEHHE OT IUIaHa, HapylleHa
JIOTUYHOCTb, OTCYTCTBYCT BHYTPCHHAA JIOTMKa M3JI0KCHHUA, YAOBJICTBOPHUTCIBHOC BHCUIHCC
odopmiteHue;

Onenka «2» - TeMa He pacKpbITa, HEYIOBIETBOPUTEIBLHOE BHELTHEE O(hOPMIICHHE.

Tembl 1151 MOATOTOBKYU pedepaToB M COOOIIEHNH

Paznea 1. Kierka — cTpyKTYpPHO-(YHKIIHOHAJIBHAS ¢IMHHUIA 5KHBOTO
1. Vlctopus pa3BuTHs OMOJIOTMH KaK HAyKH.
2. Heknerounsle GOpMBI )KHU3HHU (BUPYCHI, 6akTeprodaru), Ux BIUSHUE HA YEJIOBEKa.
3. CtpoeHue 6eKa 1 €ro CUHTE3.
4. IIpouecc poTocuHTE3A.
5. Kpoccunrosep. buonornueckuii cMbicn Meiio3a.

Pa3nea 2. Ctpoenue u GyHKIMHM OPpraHu3Ma
1. OntonoTBOpEHKE Y PaCTECHUH.

2. buonoruueckoe cTapeHHe U CMEPTb.

3. OHTOTEHE3 PACTCHHI.

4. OCHOBHBIC TIOHSITUS] TEHETHUKH.

5. Pabote! I".Menpaemns

6. HacnenctBenHsle 3a0051€BaHus.

7. I'eHHBIE 1 XpOMOCOMHBIE OOJIE3HHU YEITOBEKA.

Pasznesa 3. Teopusi 3BoJIIOIIUN
1. 'mnoTe3bl U TeOpUM BO3ZHUKHOBEHUS )KM3HU HA 3eMJIE.
2. BpeMs ¥ yTH paccesieHus 4enoBeKa 1o IIaHeTe.

Pazgen 4. Jxonorus

1. IIpaBuno muaumyma 0. JInbuxa.

2. 3akoH TonepantHoctu B. [lendopna

3. KpyroBopor BeIecTB 1 MOTOK 3HEPTUH B IKOCUCTEME.



4. Tpoduueckue ypoBHH

5. 'mo6GanbHbBIE IKOTOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH
6. 3arpsi3HeHHS KaK BU]] aHTPOTIOTCHHOTO BO3JICHCTBUS

7. dusnveckasi akTHBHOCTh H 3JI0POBBE.

8. buoxumMHuuecKre aclieKThl palliOHAILHOTO MTUTAHUS

Pa3nen 5. BuoJsiorus B ;KHU3HU
1. BUOTEXHOJIOTHS B COBPEMEHHOM MHpE.
2. JloctixkeHuss B 00J1aCTH OMOTEXHOJIOTHM.

TeMbl 1151 MOATOTOBKH NpPe3eHTALMHI

1. Ucropust oTKpeITHl B 007aCTH OUOJIOTHH.

2.Bupychl Kak HEKJIETOYHBIE (POPMBI KU3HHU.

3. BupycHbie 3a00sieBaHUS Y€JIOBEKA, )KUBOTHBIX, PACTCHUH.
. OHTOreHe3 pacTeHu.

. HacnenctBennsie 3a0oneBanus

. Myrauuun

. Teopuu BO3HUKHOBEHHS KU3HU Ha 3eMJIe

. 'moGanbHbIe IKOIOTHUYECKUE TPOOIEMbI COBPEMEHHOCTH

. buorexHonorus B COBpeMEHHOM MUDE.

10. DocTmxeHus B 00J1acTH OMOTEXHOJIOT Mt

©O© 00 NN O~

Kpurtepun onenuBanns npe3eHranui
BrictaBnsiemast orieHka (6as) 3a mpeacTaBIeHHBIN MPOEKT (0T 2 A05)
CBs13p IPE3EHTALINH C 3asBICHHONW TEMOU
Copep:xaHue nmpe3eHTaluu
3aKiro4eHre Ipe3eHTalun
[Tonaya matepuaia npoekTa-npe3eHTalun: JUKIHUSA, CBOOOIHOE BIIaJIeHHE MaTepUaIOM
I'padnueckas napopmanus
I'paduueckuit quzaiin
TexHu4yeckas 4acTb
O PexTUBHOCTD MPUMEHEHHUS TPE3EHTALIMHN B Y4eOHOM Ipoliecce
[To xaxxnoMy U3 KpuUTEpUeB MPHUCBaMBAIOTCS Oayuibl OT 2 70 5, YTO COOTBETCTBYET OIPE/IEICHHBIM
ypoBHAM pa3BuTusa MKT-KoMIIETeHTHOCTH:
2 6amna — 3To HU3KKUK ypoBeHb BiaaeHus MKT-koMmeTeHTHOCTEIO;
3-4 Ganna — 3TO CpeIHUN YPOBEHB;
5 6amnoB — BeICOKH ypoBeHb BiageHust MKT-koMneTeHTHOCTBIO.
[TomuMo 3TOTO, YUuTHIBaETCS paboTa Ha/l MPOEKTOM B LIEJIOM

AN N NN N Y NN

TpedoBaHusi K 0(pOPMJICHUIO NIPE3CHTAIIUU

[Ipesentanus co3gaeTcs mo ykazanHou teme. O0bpem npe3enTanuu He MeHee 10 cnaiigoB. @oH
CITaiiIOB — OJTHOTOHHBIM. BhIpaBHMBaHUE TEKCTa ClieBa, 3arojioBKU — 1o mneHTpy. Llpudrt Tekcra Ha
cnaiine — 28-30 nit. PekomenayeTcs Ha ciaiizie pacrosiaratb pucyHKH WK wnttoctpanuu. [Ipu co3ganum
Mpe3eHTalMi, MOKHO MCIIOJIb30BaTh PEKOMEHIYeMYIO JHUTepaTypy, Tak U pecypcsl Uutepuer. Ilpu
3alUTE YYUTHIBAETCS HATJISIIHOCTD MPE3EHTAIlH, COIEP)KaHNe U COOTBETCTBHE MaTepHaa



3AJTAYM IO MOJIEKYJISAAPHI BUOJIOT UM

1. ®parment matpuunoit nenu JIHK nMeer nocienoBaTeabHOCTh HYKJIEOTUIOB:
IT'TITTATIT AAT T. Onpenenute nociaeaoBaTeIbHOCTh HyKiIeoTH10B Ha UPHK,
aHTuKo10HbI cooTBeTcTBYIONMX TPHK, II nens JJHK

2. Yyactok nenu JJHK, konupyromuii nepBUYHYIO CTPYKTYPY MOJMUIIENTH 1A, COCTOUT U3
15 wnykneotupoB. Omnpenenure uucino HykieotuaoB Ha uUPHK, xomgupyromumx
AMUHOKHUCIIOTBI, YHCJIO aMHHOKHCIOT B mnojunentuge u koiaumdectBo TPHK,
HEOOXOIUMBIX JIJIsl IEPEHOCA AITUX AMUHOKHUCIIOT K MecTy cuHTe3a. OTBET MOsICHUTE.

3. Monexyna JIHK coaepxut 1250 THMUHOBBIX HYKJIE€OTHAOB, 4TO cocTaBisieT 20% oT
o0111ero 4yuciia HyKJIeoTUa0B. OmnpefenuTe KOJIUMYECTBO HYKJICOTHIOB aJICHUHOBBIX,
T'YaHUHOBBIX, IMTO3MHOBBIX B 00eux nemsx JJHK.

4. Yaactok monekynsl JJHK nmeer nocnenosarensHocts Hykneotnnos: AL TTI
AALl THUT. 3anumure nocnenoBareabHocTh MoJekynsl UPHK, koTopas Oyner
CUHTE3UPOBATHCSA HAa ’TOM Y4acCTKE ITPU TPAHCKPHUIILINN?

5. CKOJBKO HYKJICOTHUJIOB COAEPKUT T'€H, KOJAUPYIOMUA epMEeHT puOOHYKIIeasy, €ClIu
OH COCTOUT U3 16 aMUHOKHCJIIOT?

6. Coneprxanne HykieoTuaoB B ienn 1 PHK cnenyromee: aneannoBoro — 40%,
ryannHoBoro — 20%, uutuzunooro — 10%, ypauunoBoro — 30%. Onpenenure
MPOLICHTHBIN COCTAB HYKJICOTUAOB y4acTKa AByXUenoueuHo moyekymnsl JJHK,
ABJSIOLIErocs Matpunen mis ator u PHK.

7. ®parment monekyinbl JJTHK (ren) conepxut 1548 HykineoTuHbx ocTaTkoB. CKOJIBKO
AMUHOKHUCIIOT BXOJHUT B COCTaB OeJKa, KOTOPhIN KOAUPYETCS ITUM T€HOM?

8. ®parment monekynbl JIHK (ren) comepxut 1326 Hykiaeotuaubix octatka. CKOJIBKO
AMUHOKHUCIIOT BXOJHUT B COCTaB OeJKa, KOTOPIN KOAUPYETCS ITUM T€HOM?

3AJJAYU 1O TEHETUKH
3agaua 1.
OpnHa U3 mopoJ Kyp OTJIMYAETCS YKOPOUEHHBIMU HOTaMU (TaKue Kypbl HE pa3pbIBatOT
OropoJioB). DTOT MpU3HAK — JOMUHHUPYIOIIMNA. YTNPaBIAIOMIMA KM reH BbI3bIBAET

OJIHOBPEMEHHO M YKOPOYEHUE KITFOBA. [[py ’TOM Y rOMO3UTOTHBIX LBIILIAT KJIFOB TaK MaJ,
YTO OHM HE B COCTOSIHMM MPOOUTH SUYHYIO CKOPIYNY U THOHYT, HE BBUIYNHUBIIUCH U3
gilila. B nHKyOaTope X03sHCTBA, pa3BOASIIETO TOJIBKO KOPOTKOHOTUX KYp, MOJYyYEHO
3000 upimsaT. CKOJIBKO Cpeld HUX KOPOTKOHOTHX?

3agaua 2.
B MemunmHe wmMeer OOJBIIIOE 3HAYCHHE pa3IMUUe MEXKIYy YETBIPbMS TpyHramMu
YeJIOBEUeCKOW KpoBU. I'pymnma KpOBU SBISETCS HACICACTBEHHBIM TPH3HAKOM,



3aBUCSILMM OT OJHOTO reHa. ['eH 3TOT MMEeT He JBe, a TpU ajljiesid, 0003HAYaeMble
cumBoiamu A, B, 0. Jluma c¢ renotunom 00 umMeroT TEpBYHO TpPYIIy KPOBH, C
reHoturnamu AA win A0 — Bropyro, BB nnmuB0 — tpetsto, AB — ueTtBepTyto (Mbl MOXKEM
CKasartb, 4To ajuienu A u B nomunupyrot Han amnensto 0, Toraa Kak Ipyr Apyra OHU HE
nonapisioT). Kakue rpynmsl KpoBU BO3MOXKHBI Y JIeTEH, €ClIM y UX MaTepu — BTOpas
rpynma KpoBH, a y oTIa — nepnas’?

3amgaua 3.
Ckpectuiid yepHoro 6e3pororo Obika ¢ Oesnoif poratoit kopoBoil. B F1 momyunnu 25%
YepHbIX 0e3porux, 25% depHbIX poraThiX, 25% Oenbix poratbix U 25% Oenbix 6e3porux.
OOBsiCHUTE 3TO pacUIeTUICHHE, €CITH YEPHBIN IIBET U OTCYTCTBHE POTOB — JOMUHAHTHBIE
PU3HAKU.

3anaua 4.
[NomyGornasplii OprOHET *KEHWJICS Ha Kaperjazoi OnonauHke. Kakue MOryT poauThCs
JIeTH, eciu 00a poAUTENs TeTEPO3UTOTHBI?

3agava 5

My:x4urHa MpaBiiia ¢ MOJIOKUTEILHBIM pe3yc-PaKTOPOM KEHUJICS Ha MKEHITUHE JICBIIIE C
OTpHUIIATEIBLHBIM pe3ycoM. Kakue MoryT poAUThCS I€TH, €CIIU MYXYHUHA T€TEPO3UTOTEH
TOJILKO IO BTOPOMY IIPU3HAKY?

3agaua 6
Y matepu u 'y oTiia 3 rpyrma KpoBu (00a poauTess reTepo3uroTHsl ). Kakas rpynmna kpoBu
BO3MOYKHA Yy JIeTei?

3amaua 7
VY matepu 1 rpynmna kpoBu, y pebenka — 3 rpynna. Kakas rpynmna kpoBu HEBO3MOXKHA
U1 oTHa?

3anaya 8
VY otma mepBas rpynmna KpoBH, Y Marepu — BTopas. KakoBa BEpOSITHOCTh POXKICHHS
pebeHKa ¢ mepBoii rpymnmnoi KpoBu?

3apaya 9

['ony6ormnaszas xeHIIKMHA ¢ 3 TPYIINON KPOBH (€€ POAUTEIN UMENIU TPETHIO TPYIITY
KpPOBH) BBIILIA 3aMY’K 332 Kaperjia3oro My>X4HHY CO 2 TPYIIIOil KpOBH (€ro oTer uMes
rojyOsble TJ1a3a U IepByIo rpynmny kpoBH). Kakue MoryT poautbcs aetu?

3agaua 10

My>xarHa-reMmouIuK, mpasiia (ero MaTh ObLIa JICBIION ) JKEHUIJICS HA KEHIIIMHE JICBIIIE
C HOpMaJTLHOM KPOBBIO (€€ OTEIl U MaTh OBbLIIN 310pOBHI). Kakue MOryT poauThCS AETH OT
aToro Opaka?

3agaua 11.
Kakoe moToMCTBO 1O (EHOTHITy W TEHOTHITY OXKHUIAETCS OT CKPENIMBAHUSA CEPBIX



reTepO3UrOTHBIX MbIlel? N3BECTHO, YTO CEPBhIi LIBET IOMUHUPYET HAJ YEPHBIM.

3amaua 12.

[NomyGornasplii MyXKUWHA, POAUTENH KOTOPOTO HWMEIW Kapue Trja3a, JKCHWICS Ha
Kaperjia3oi >KEHIIHUHE, OTell KOTOPOl MMeN Kapue IJias3a, a MaTh rojyosie. OT 3TOro
Opaka poawics royryooriasblii ceiH. OnpenenuTe TeHOTUITBI BCEX YIOMSHYTHIX JIUII.

3agauya 13.
Jlo4b MalbTOHMKA BBIXOJUT 3aMY’K 3a ChIHA JPYroro JaJIbTOHHUKA, IPUYEM KCHUX U
HEBECTA PA3IMYaAIOT 1[BETA HOPMAJIBHO. 3aMUIIINTE T€HOTHUIIBI BCEX YITOMSHYTBIX JIMII.

3agaua 14.

Y HOpPOK KOpHYHEBas OKpacka Mexa JOMHMHUpYeT Haja roiyooi. CkpecTuin
KOPUYHEBYIO CaMKy C caMIOM Toiyool okpacku. Cpead MOTOMCTBAa JiBa IIEHKA
KOPUYHEBBIX U OJIMH roiy0oi. YuctonopoaHa a1 camka?

3agaua 15.

KakoBbl renoTunsl poaurteneit u rudpunos Fi, eciu kpacHas okpacka u Kpyriasi popma
IJI0/IOB TOMaTa — IOMUHAHTHBIE MPU3HAKH, a JKEJITasi OKpacka v rpyuieBuHas gopma —
pPELECCUBHBIE ITPU3HAKA?

3amaua 16.

VY 4enoBeKa reH JUIMHHBIX PECHULL JOMUHUPYET HaJ T€HOM KOPOTKUX PECHULL.
XKenmmHa ¢ AMUHHBIMU PECHULIAMH, Y OTLIa KOTOPOU PECHUIIBI ObUIH KOPOTKHUMH,
BBIIILIA 3aMYX 332 MYXYHHY C KOPOTKMMH PECHHULIAMM.

a) CKOJIbKO TUTIOB TaMET 00pa3yeTcs y >KCHIIMHBI?

0) A y My>XYUHBI?

B) KakoBa BEpOSITHOCTh POKJEHUS B JAaHHOM ceMbe peOeHKa ¢ JIIMHHBIMA PECHULIAMU ?

Bonpocs! 1J151 IOATOTOBKH K 3aIUTE NPAKTUYECKUX PadoT

HaumenoBanue paGoTsl Bompoc Ccbuika Ha UCTOYHHK C MPAaBUIIbHBIM
OTBETOM
[IpakTnueckas Crpoenue 1. Yro mu3ywaer AbakymoBa A.U. buomnorus.
pabota Nel. MPOKAPUOTUYECKOU | LIUTOJOTHUA? [TpakTukyMm Juist
KJIETKU U 2. Yem oTanyaroTCs CTYJICHTOB/KYPCAaHTOB
JYKapUOTHUUYECKOU | IIPOKAPHUOTHI OT CHennaTbHOCTeH
l?
- KJICTKH. gyﬁ‘pHOTOB' po(uUIIs TEXHOIOTHIECKOTO U
KJIETOYHBI ™Mbl 3. [Touem
EKNETOTHEE (op OHeMYy BUDYCBI COIIMAIbHO-3KOHOMUYECKOTO
JKU3HU (BUPYCHI, | SIBJISIFOTCS Mapa3uTaMu

04HOU (HOPMBI OOYUECHUSI.
CynoMexaHMYeCKUN TEXHUKYM
®OI'bOY BO «Kepuenckuit
rOCyJ1IapCTBEHHBIA MOPCKOM
TEXHOJIOTHYECKUN YHUBEPCUTET,
2023 r.;

AbaxkymoBa A.U. buomnorus.

OakTepuodaru) KJIETOK?
0




Kypc nexmuit

JUTSL KypCaHTOB/CTY/IEHTOB
CHeualbHOCTeH mpodus
TEXHOJIOTUYECKOI0 U COLUATbHO-
HKOHOMHUYECKOTO OYHOU (hOPMBI
00yuenus1, CyqoMexaHHIeCKUi
texuukyMm ®I'bOY BO
«KepueHckuii rocy1apCTBEHHbBIN
MOPCKOM TE€XHOJIOTUYECKUI
yHuBepcuteT»2023 1.

IIpakTHYeckas Pemenue 3anau na | 1. U3 kaku AbaxkymoBa A.U. buonorus.
pa6ora Ne2. olpezeiieHue CTPYKTYPHBIX €IMHHIL [IpakTUKyM U1
IIOCJICO0BATCIIBHOCTU| COCTOUT PHK? CTy,Z[eHTOB/KypcaHTOB
HYKJIEOTH/IOB, 2. Yro saBuserca CIIeIMANbHOCTEI
AMUHOKHUCIJIOT B | CTPYKTYPHOM €IMHULIEN NPODHIIS TEXHONOTHIECKOTO 1
(')
HOpMe 1 B Clyqae | Oenka? COLIMATILHO-3KOHOMHMYECKOTO
U3MEHEHUS 3. Ko xakoMy npuHIMILY .
04HO GpopMBbI 00yUEHUS.
IIOCJIEZI0BATEIBHOCTH | CTPOSITCSL HUTU C .
OMEXaHUYECKHI TEXHUK
nykineotunoB IHK | monexynsr JIHK? q)}l:I][SOY BO «Kepuercxuii yM
roCy1apCTBEHHbIN MOPCKOM
TE€XHOJIOTUYECKUM YHUBEPCUTET,
2023 r.;
AbakymoBa A.U. buosorus.
Kypc nexnuit
JIJIsl KYpPCAaHTOB/CTYJIEHTOB
crenuaibHOCTe mpodus
TEXHOJIOTUYECKOI0 U COLUAIbHO-
HKOHOMMYECKOTO OYHOU (hOPMBI
00yuenusi, CyqoMexaHnueCKui
texuukym ®I'bOY BO
«KepueHckuil rocy1apCcTBEHHBIN
MOPCKOW TEXHOJIOTHYECKHUI
yHHuBepcuTeT»2023 T.
IIpakTH4eckas Pemenue 3anau vHa | 1. Kakoii renotun umeer | Abakymona A.W. buonorus.
paﬁoTa No3. OIIPECACIICHUC TeTCPO3UTOTHAA 0co0b? HpaKTI/IKYM IS
BEPOATHOCTH 2. C kakoi 1enbo CTYJICHTOB/KYPCAaHTOB
BO3HUKHOBEHHUS | MPOBOJAT CITeIHaTbHOCTE
HACJIEACTBEHHBIX | AaHAIM3UPYIOLIEE NPODHITS TEXHONOTHIECKOTO 1
l?
TpHU3HAKOB HpH CKpeluBanue: COLIMATILHO-3KOHOMHUYECKOTO
MOHO-, TIH-, 3. Kakoit ocHOBHOM N
04HOU (HOPMBI OOYUECHUSI.
TIOJIMTUOPHUIIHOM U | METOJ HCTIOJIb30BaT C .
OMEXaHUYECKHUI TEXHUK
anamsHpyiomen | I.Merners? CD}I?;SOY BO «KepueHnckuii &
CKpEIINBaHUH, 4. Kakoe COOTHOIIIEHUE 13 .
COCTaBIIEHHE rUOpHUAHBIX 0co0ek mpu | TOCYIAPCTBCHHBIM MOPCKOM
FCHOTHIIMYCCKUX | AHTHOPUIHOM TE€XHOJIOTHYECKUM YHUBEPCUTET»,
CXEM CKpEIIMBAaHMs | CKpPELIMBAHUU? 2023 r.;

AbaxkymoBa A.U. buomnorus.
Kypc nexuuit

JUTSI KyPCAaHTOB/CTYICHTOB
CHenHaIbHOCTEH PO




TEXHOJIOTUYECKOI0 U COLUATbHO-
SKOHOMHUYECKOTO OYHOU (DOPMBI
00yuenust, CyqoMexaHHUeCKHi
texuukyM ®I'bOY BO
«KepueHckuii rocy1apCTBEHHbBIN
MOPCKOM TE€XHOJOTUYECKUI
yHuBepcuteT»2023 1.

IIpakTuyeckas Pemenue 3anay Ha | 1. Kakue renst AbakymoBa A.U. buonorus.
pa6ora No4 onpencieHue Ha3bIBAIOTCS [TpakTuKym TUTS
BCPOATHOCTHU CHGHHGHHBIMI/I? CTYI[eHTOB/KypcaHTOB
BO3HUKHOBeHMs | 2. Kak HacimenqyroTcs CHenuanTbHOCTEH
HACJIEICTBEHHBIX | CLEIUIEHHBIE FEHbI? NpodHIs  TEXHONOTHUECKOTO
MPU3HAKOB IIPU 3. Kak nposBisroTcs COMAATHHO-3KOHOMATECKOTO
CLICTJIEHHOM I'€Hbl, CLIETIJICHHBIE C .
04HOI popMBbI 00yUEHUSI.
HacJe10BaHUH, noiaom? .
CynomexaHuueckuit TEXHUKYM
COCTaBJICHUE OLEOY BO K .
TEHOTUIIMYECKUX . « epquCKI’Hf
CXEM CKpeLIMBaHUs rocyAapCTBEHHBIN MOPCKOI
TEXHOJIOTUYECKUN  YHUBEPCUTET,
2023 r.;
AbakymoBa A.U. buomnorusi.
Kypc nexkuuit
JUTSL KYPCaHTOB/CTYICHTOB
CHeUalIbHOCTeH npoduis
TEXHOJIOTUYECKOTO0 M COLIMAJIBHO-
HSKOHOMHUYECKOTO O4YHOH  (hOpMBbI
oOyueHus, CynomexaHnnyeckuit
TEXHUKYM OI'bOY BO
«KepueHCkuil  rocynapCTBEHHBIN
MOPCKOM TEXHOJOTUYECKHI
yHHuBepcuTeT»2023 T.
IIpakTuyeckas Pemenue 3ana4y Ha | 1. HasoBure npuunHel AbaxkymoBa A.U. buonorus.
padora Neb ompeesieHue TUIa | oOpa3oBaHUsI MyTallU. [IpakTuKyM ISt
MYyTalHUH IPU 2. C yeM cBsi3aHBI CTYJIeHTOB/KYypCaHTOB
nepenaye XPOMOCOMHBIC MyTAUHU? |  crenuanbHOCTEH
HacieAcTBeHHbIX | 3. Kakue uzmenenus NpodHAs  TEXHONOTHUECKOTO
MIPU3HAKOB MIPOUCXOJIAT C
P ’ P a COLMaJIbHO-2KOHOMHYECKOI'O
COCTaBJICHHE OpPraHU3MOM IIPH .
04HOU (HOPMBI OOYUECHUSI.
TeHOTUITMYECKUX | TEHOMHBIX MyTaIusax?.

CXCM CKPCIIHUBAHUA

[IpuBenuTte npuMepsl.

CynomexaHnuecKuit TEXHUKYM
OI'bOY BO «KepueHckuit
rOCyIapCTBEHHBIN MOPCKOM
TEXHOJIOTHYECKUN  YHUBEPCUTETY,
2023 r.;

AobakymoBa A.W. buonorus.

Kypc nexmuit

JUISE KYPCaHTOB/CTYJIEHTOB
crienuanbHOCTEe! MPOQHIIL
TEXHOJIOTUYECKOTO U COLUAIIBHO-

HKOHOMHYECKOTO OYHOH  (OpMBI
o0yueHus, CynoMexaHUYeCcKHi
TEXHUKYM OI'bOY BO




«KepueHckuid  TOCYIapCTBEHHBIN
MOPCKO TEXHOJOTUYECKHI
yHuBepcuteT»2023 1.

Ipakrnyeckass | Tpoduueckue uenu u 1. HazoBute Tunsl neneit | Abakymona A.W. buonorus.
padora Ne6 ceTd. OCHOBHBIE | IUTAHUS. [IpakTuKyM s
ImoxasarTein 2. Ha3zoBure CTYI[eHTOB/KypcaHTOB
9KOCHUCTEMBI. TpouUecKue ypoBHH B CIeHaIbHOCTE
bromacca u 1316{1{1/1 TINTaHI. npoduIss  TEXHOJOTMYECKOTO U
TIPOAYKIUA. - 1TO Takoe COLIMAJILHO-3KOHOMHUYECKOT O
OKOJIOTUYECKHE | «3KOJIOTUYECKast .
OYHOU PopMBI 0OyUEHUSI.
NUPaMU/IbI YKCEN, | MUpaMuaa»? .
CynomexaHnnueckui TEXHUKYM
oromaccel u sHeprun.| 4. Kak nmpoucxoaur STEOY BO K .
[TpaBuio nupamuibl | IEPEHOC SHEPTHHU C . « epquCKHIf
SHeprun OJIHOTO YPOBHSA Ha roCyJlapCTBEHHBIH MOPCKOH
JPYroii B Lery rutanus? | TCXHOTOTHYCCKHl  YHHBEPCHTET»,
2023 r.;
AbakymoBa A.U. buomnorusi.
Kypc nexkuuii
Ui KypCaHTOB/CTYIECHTOB
crienuanbHOCTEe! poQuis
TEXHOJIOTHYECKOTO U COLUAJIBHO-
HKOHOMHUYECKOTO OYHOM  (opMbI
o0yueHus, Cynomexanuueckui
TEXHUKYM OI'bOY BO
«KepueHCkuil  rocynapCTBEHHBIN
MOPCKOM TEXHOJOTUYECKHI
yHHuBepcuTeT»2023 T.
IIpakTHyeckas Otxonpl 1. Yro Takoe «otxoas»? | AbGakymoBa A.U. buonorus.
padora No7 IIPpOU3BOJACTBA 2. Hazosure BUABI | [IpakTukym ilig: |
OTXOZIOB. CTYZCHTOB/KYpPCAHTOB
3. IlpuBenure npumeps CIeHaTbHOCTE
BOSACHCTBUA  K&XKAOM | ppouns  TEXHONOTMYECKOTO M
TPYNIIBI  OTXOAOB H
pynt OTX0Z0 41 CoUMANBHO-3KOHOMHYECKOTO
ouocdepy. O4yHOH (hopMBI 00yUEHUS
4. Kakme  crocoOsr yqv )
CynomexaHnnueckui TEXHUKYM
nepepaboTKU  OTXOJIOB SIEOY BO K .
BbI 3HaeTe? . «R.epHcHeknH
rocy/1apCTBEHHBIN MOpPCKOI
TEXHOJIOTUYECKUH  YHHUBEPCUTETY,
2023 r;

AbakymoBa A.U. buosnorus.

Kypc nexnuit

TSt KYpPCaHTOB/CTY/ICHTOB
crenualbHOCTeN npoduis
TEXHOJIOTUYECKOTO M COLIMAJIBHO-
SKOHOMHUYECKOTO OYHOH  (OpMBI
00yueHusl, CynomMexaHUYeCKU
TEXHUKYM OI'bOY BO
«KepueHckuil  rocyaapcTBEHHBIN
MOPCKOM TEXHOJIOTHYECKUN
yHuBepcuteT», 2023 1.




IIpakTH4eckas YMmcTBeHHas 1. Yro takoe | AOakymoBa A.U. buonorus.
padora Ne§. paboTOCTIOCOOHOCTD. | aGHOTHYECKUE [IpakTukym hilat e
Brnsiane (hakTophI? CTYJICHTOB/KYPCaHTOB
abMOTHYECKHX 2. OT dYero 3aBUCUT | CIEUHAILHOCTEH
(axTopos Ha YPOBEHb npoduias  TEXHOJOIMYECKOTO U
HEnIoBeKa (HH3KHE H paboTocrnocoOHOCTH COLIMATILHO-3KOHOMHYECKOTO
BBICOKHE 9 . VeI
TeMmepaTypbI) opranusma O4YHO POpMBI O yqu )
3. Kak Bmuser Ha| CyaoMexaHHYECKUH TEXHUKYM
JKU3HEIEATEILHOCTD OI'bOY BO «KepueHckuii
CHIDKEHHUE rocyJ1apCTBeHHbIN MOPCKOI
paborocmnocobHOCTH? TEXHOJIOTUYECKUM  YHUBEPCUTETY,
4. HazoBute daxtopsr | 2023 r.;
abnOTHYECKOTO AbaxkymoBa A.U. buonorus.
BO3/ICUCTBUSA Ha | Kypc JEKIUI JUIs
OpraHu3M. KYpCaHTOB/CTYICHTOB
CHenHatbHOCTEH TPOQHIIST
TEXHOJIOTUYECKOIO0 M COLIMAJIBHO-
HSKOHOMHYECKOTO OYHOH  (OpPMBI
o0OyueHus, Cynomexannuyeckuit
TEXHUKYM OI'bOY BO
«KepueHCkuil  rocynapCTBEHHBIN
MOPCKOM TEXHOJIOTUUECKHUI
yHuBepcuteT», 2023 .
IIpakTHyeckasn Keiicbl Ha aHanu3 AbakymoBa A.U. buosnorus.
pabora Ne9 uH(pOpMaIIUHU O 1. Ha 4yem ocHOBaHbI | [IpakTuKym TUTS
Hay4YHBIX OMOTEXHOIOTHH? CTYJIEHTOB/KYPCAHTOB
JOCTWXKEHHMSIX B | 2. B Kaku OTpacnmsx | cpermanpHoCTEH
obmact TIPUMCHAIOT npodmIs  TEXHOJOTUYECKOTO U
TEHETHYECKHX COBPEMEHHBIE COLMATEHO-9KOHOMHUIECKOTO
TEXHOJIOTHH, JOCTUKEHUS .
KJIETOYHOU OMOTEXHOIOTHIA? O4HOH (hOpMEI O6queHHﬂ'
— CynomexaHnueckuit TGXHHK}H\:I
IIMIIEREIX OI'bOY BO «KepueHnckuit
6IOTEXHOIOTHIL. rocyJ1apCTBEHHbIN MOpPCKOI
3ammura Keiica: TEXHOJIOTUYECKUM  YHUBEPCUTETY,
IIPEACTaBIIEHUE 2023 r,;
pe3ynbpTaToOB AbakymoBa A.W. buomnorusi.
peLIeHus KEeWCOoB Kypc nexnui
(BBICTYILIIEHUE C JUTS KypCaHTOB/CTYJECHTOB
Tpe3eHTaliel) crenuaibHOCTeH MPOoQHIIs
TEXHOJIOTUYECKOIO M COLMAIBHO-
HKOHOMHUYECKOTO  OYHOM  (OpMBI
o0yueHus, CynomexaHnnueckui
TEXHUKYM OI'bOY BO
«KepueHckuil  rocyaapcTBEHHBIN
MOPCKOM TEXHOJOTUYECKHI
yHUBEpCcUTET», 2023 T.
IIpakTuyeckas Passurtue 1. buorexnonorus B | AOakymoBa A.W. buomnorus.
pabora Nel0-11 MPOMBIIICHHOW | 00JIACTH MEIUIIMHBI [IpakTHKyMm TUTS
OouorexHoyioruii M ee | 2. buorexHomorus B CTY/IEHTOB/KyPCAHTOB

MPUMCHCHHUEC B )KU3HU

CEJILCKOM XO351CTBE

CIIEUAIbHOCTEN




4elioBeKa, MOUCK U
aHanu3 uHpopMauu
U3 pa3IMYHBIX
UCTOYHHUKOB
(HayuyHast u yueOHO-
Hay4Has JINTepaTypa,
CpeICcTBa MaccoBOM
uHpOpMaInH, CETh
WNurtepuer u apyrue)
Keiicel Ha aHanu3
uHpOpMaLIUU O

3. B
’KHBOTHOBOJCTBA

4. TormuBo Oymymero
5. O6paboTKa 0TX0/I0B

oOactu

npodwiss  TEXHOJIOTUYECKOTO U
COLMATBEHO-?KOHOMHYECKOTO
O4HOHU (hOPMBI OOYUECHUSI.

CynoMexaHH4eCcKuid TEXHUKYM
OI'bOY BO «KepueHckuii
roCyJ1apCTBEHHBIN MOPCKOM
TEXHOJIOTUYECKU  YHHUBEPCUTETY,
2023 r,;

AobakymoBa A.W. buonorus.
Kypc nexiuit
JUTSt KYPCaHTOB/CTYICHTOB

pa3BUTHH
IIPOMBIIITIEHHON CHeNHaTbHOCTEH PO

OMOTEXHOJIOTHH (110 TEXHOJIOTHYECKOTO M COIMAJIIbHO-

rpyImmam) HSKOHOMHYECKOTO OYHOH  (POpPMBI

o0OyueHus, CynomexaHnuuyeckuit

TEXHUKYM OI'bOY BO

«KepueHCkull  rocynapCTBEHHBIN

MOPCKOM TE€XHOJIOTHUYECKUI

yHuBepcuteT», 2023 T.

KpnTepml OLCHUBAHUSA IPAKTHYECCKOT0 3aHATHUSA

OrneHKa «OTJIMYHO» BBICTABIIAETCS, €CIIU CTYIEHT UMEET IIIyOOKHe 3HaHUsI y4eOHOIro MaTepualia
0 TeMe MpaKTHUYecKoH paloThl, IOKA3bIBAET YCBOEHHE B3aUMOCBA3M OCHOBHBIX IOHATUH
UCIOJIb3YEeMBIX B pabOTe, CMOI OTBETHTh HA BCE YTOUHSAIOIIHME M JONOJHUTEIbHBIE BOIPOCHI.
CTyneHT/KypcaHT JIE€MOHCTPUPYET 3HAHUS TEOPETHUECKOro M IMPaKTHUYECKOro MaTepuaia Mo TeMe
MPaKTUYECKOH PaldOTHI, ONpeeNsieT B3aUMOCBSI3U MEXKIY MOKazaTelsIMHU 33Jauyu, NaéT MpPaBUIbHBINA
JITOPUTM PELICHMS], OIPEAEIIAET MEXINCIUIUIMHAPHBIE CBSA3H 110 YCIOBHIO 3aJaHMUS.

OI_ICHKa «XOpOoIIO0» BBICTABIIACTCA, €CIIN CTYACHT IMOKA3aJl 3HAHUC yqe6Hor0 Marepuajia, CMOT
OTBCTUTH IMOYTH IMOJIHO HA BCC 3aJaHHBIC JOIMOJHUTCIIBHBIC 1 YTOUHAIOIINWEC BOITPOCHI. CTYJIGHT/KprElHT
ACMOHCTPUPYCT 3HAHUA TCOPETUUCCKOTO U MPAKTUICCKOT'O MaTCpHUaJIa 110 TCME HpaKTquCKOﬁ pa6OTBI,
AOIMYCKass HE3HAYUTCIBbHBIC HCETOYHOCTHM IIPpH PCIICHUW 3aJdad, HWMCd HCIOJIHOC ITOHUMAHUC
MCKAUCHTUIIIIMHAPHBIX CBs3EH IIpU MpaBUIIBHOM BLI60pe AJIrOpUTMa pCIICHUA 3aJlaHUs.

OneHka «yZOBIETBOPUTENBHO» BBICTABIISETCA, €CIM CTYJEHT B LIEJIOM OCBOMJI MaTepuall
MPaKTU4YECKOH paboThl, OTBETHJ] HE HA BCE YTOYHSIOUIUME U JOIMOJHUTENbHBIE BOIPOCHI.
CTY/AEHT/KypCaHT 3aTpyIHSAETCS C IPAaBUIbHOM OLIEHKOM MpeasIoKeHHOH 3a1auul, 1aéT HEMOIHbIN OTBET,
TpeOyIONIHI HaBOAAIIUX BOIPOCOB MPEINO01aBaTesl, BEIOOP aIrOpuTMAa PEelIeHus 3a1a4i BO3MOXKEH U
HaBOJAIIUX BOIPOCaX MPENnoaaBaTes.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISETCA CTYAEHTY, €CIM OH MMEET CYIIECTBEHHBIE
npo6esbl B 3HAHUSX OCHOBHOTO y4eOHOTo MaTepuana MpakTUYecKoi paboThl, KOTOPBIH MOJHOCTBHIO HE
PacKpbL1 CoJiepsKaHHEe BOIMPOCOB, HE CMOI OTBETUTh HA YTOUHSIIOIIME M JOMOJHUTEIbHBIE BOIPOCHI.
CTY/EHT/KYypCaHT JaéT HEBEpHYIO OLIEHKY CUTYalllu, HEPAaBUIbHO BHIOMPAET AJITOPUTM JAECUCTBHIA.




IlepeyeHb BONPOCOB K 3a4eTy

AJI CTIENHATBHOCTEH TEXHOJIOTHYEeCKOr0  COLMATbHO-D)KOHOMUYECKOro nNpoduis
1. Knerka — ctpykTypHas u QyHKIIMOHAIbHAS €IUHHUIIA OPTAaHU3MOB BCEX I1APCTB
YKUBOU MIPUPO/IBI.
2. [TaneoHTONIOrNYECKUE, CPABHUTEIILHO-aHATOMUUECKUE, SMOPHOIOrHUECKHE
JI0Ka3aTeJIbCTBA ABOJIIOLIMU OPraHUYECKOI0 MUPA.
3. CTpoeHune 1 KU3HEIEATEIbHOCTh PACTUTEIILHON KIETKH.
4. Apomopdo3 — riaaBHOE HaIpaBieHHE YBOIOIIH. OCHOBHBIE apoMOpP(]O3bI B
9BOJIIOLIMA MHOTOKJIETOYHBIX JKUBOTHBIX.
5. CtpoeHue u )XKU3HEAEATEIBHOCTD KIETKH JKUBOTHOTO.
6. Bun — HajopraHu3aMeHHasi CUCTEMa, €r0 KpUTEPHUH.
7. OCHOBHBIE TIOJIOKEHUS KIETOYHON TEOPHH, €€ 3HAYCHHUE.
8. ITonoBoe pasmuHoxeHue. CTpoeHue u GyHKINU MY>KCKHX M KEHCKHX TaMeT.
9. XuMH4ecKHii cocTaB KIETKH. POJb OpraHMyecKux BEIIECTB B €€ CTPOSHUH U
KHU3HEICSITEIbHOCTH.
10. MoaudukanroHHast U3MEHUNBOCTh, €€ 3HAYEHHUE B )KU3HU OpraHU3Ma.
11. Bupycsl, ux ctpoeHue 1 QyHKIIMOHUpOBaHKUE. Bupychl — BO30yAUTENN OMACHBIX
3a00JIeBaHUH.
12. OOMeH BellecTB U MPEBPALEHUE SHEPTUU B KIIETKE.
13. Unnoananranus — HapasIeHUE SBOJIIOLMY OPraHUYECKOIO MUPA.
14. DHepreTueckuii 0OOMEH B KJIETKaX pacTeHUM 1 KUBOTHBIX, €TI0 3HAUECHUE.
15. JIBuky1iue Cuiibl 3BOJTIOLUH, UX POJIb B 00pa30BaHUU HOBBIX BUJIOB.
16. HacneacrBeHHast U3MEHUNBOCTb, €€ BUbl. Bubsl MyTanuii, uX npuuuHsl. Poib
MyTalUi B HBOJIIOLIMY OPTraHUYECKOT0 MUPA U CENIEKIIUH.
17. OBomronus uenoBeka. Jloka3zaTesbCTBa IPOUCXOXKIECHUS YETOBEKA OT
MJIEKONUTAIOIINX )KUBOTHBIX.
18. JlesnieHne KJIETOK — OCHOBA Pa3MHOKEHHUs U pOCTa OPraHu3MoOB. Poutb sizipa u
XpOMOCOM B JIEJIEHUH KJIETOK. MHUTO3 U €0 3Ha4Y€HUE.
19. Meiio3, ero 3Hadenue, oTanuue or Muto3a. Habop xpomocom B ramerax u
COMAaTHUYECKUX KIIETKAX.
20. ITonynauus — CTpyKTypHasi EAMHMIIA BUJA.
21. ITonoBoe pa3zmMHOkeHHUE OpraHu3MoB. OIIOJOTBOPEHHUE, €0 3HAYCHHE. 3UTOTa —
Ha4aJlo UHAUBUYalbHOI'O Pa3BUTUSI OPIraHU3MOB.

22. 'mOpum0I0rudecKuii METOT M3yUeHHUs HACAEACTBEHHOCTH. MOHO- ¥ TUTHOPHUIHOE CKPEIIMBaHNE.



23. MuauBuyaabHOE pa3BUTHE OPraHU3MOB. DMOPHOHAIBHOE PA3BUTHE )KUBOTHBIX (Ha
MIpUMeEpE JIAHIIETHUKA).

24. TlpaBuno enuHOOOpa3Wsi THOPUIOB TMEPBOrO TOKOJeHWs. HacienoBanwe JIOMUHAHTHBIX U
PELIECCUBHBIX ITPU3HAKOB.

25. Ilocne3apoaplilieBO€ pa3BUTHE: MPSIMOE U HEMPSMOE.

26. 3aKOH pacllerIeHUs MPU3HAKOB BO BTOPOM MOKOJICHHH.

27. T'eHbl 1 XpOMOCOMBI KaK MaTepUaJIbHbIE OCHOBBI HACJIEICTBEHHOCTH.

28. bruoreoreHo3 Kak 3K0JIOTH4YecKasi CHCTEMa, €ro 3BEHbs, CBA3H MEXIY HUMHU.

29. 3aKOH HE3aBUCHMOI'0 HAcJe10BaHus IPU3HAKOB

30. 3aKoH CIIETIIEHHOTO HACJIeI0BaHUs, €T0 MaTePHAIIbHBIE OCHOBBI, IPYIIIBI CHEIUICHHUS.
31. IlonoBbie XpoMOCOMBI M ayTOocOMbI. CLIETIICHHOE C TOJIOM HaclieJOBaHHeE.

32. CoOOTHOIIEHHE OpPraHW3MOB — TIPOIYLEHTOB, KOHCYMEHTOB, DPEIyLEHTOB B OHOT€OIcHO3e
(axocucTeme). DKOIOrudecKas nupaMuia, HEOOX0IUMOCTh €€ yueTa B MIPAKTHUECKOU JIeATeTbHOCTH.

33. 'eHeTHKa yeIOBEKA.
34. Yuenue B. 1. Bepnazackoro o 6uocdepe.

35. 3akon H. M. BaBuiioBa 0 TOMOJIOTHYSCKHX paaax B HacJICJICTBEHHOM HN3MCHYHUBOCTH, €TO YUYCHHUC O
OCHTpax IMPOUCXOXKIACHUA U MHOFOO6paBI/I${ KYJIbTYPHBIX paCTCHHﬁ.

36. EcrectBeHHBIN U HCKYCCTBGHHLIﬁ OT60p, HX CXOACTBO U OTJIHWYHA, POJIb B BO3HUKHOBCHUH
MHOFOO6pa3I/I}I OpraHn4eCcKoro Mmpa.

37. buocdepa, ee rpanutibl. [I[puunHbl 6€THOCTH )KU3HU B MOPCKUX TIyOWHAX, B
nuTtocepe, B BEpXHHUX CIOSX aTMOCHEPHI.

38. XKuBoe BemecTBo, €ro pojib B KPYroBOPOTE BEIIECTB U MPEBPAIICHIN YHEPTUHU B
ouocdepe. 85. [IpucnocoO0IeHHOCTH OPTAaHU3MOB K Cpefic OOMTaHUs, €€ TPUUUHBI.
39. V3menenus B Ouocdepe moJ1 BAUSIHUEM JIEATEIbHOCTH YeIOBeKa.

40. Dxonoruveckoe u reorpaduueckoe BU1000pa3oBaHUE, KX CXOJICTBO U Pa3IHIHE.

Kpurepun oueHuBaHus 0OTBETOB 00y4alOIIMXCS HA YCTHOM 3a4eTe
«OTAMYHO»

1. I'nmyObokoe W MPOYHOE YCBOCHHE 3HAHWU MPOTPAMMHOTO MaTepHaia (yMEHHE BBIICISATH TIABHOE,
CYIIECTBEHHOE).

2. UcuepnpiBaroniee, NoCaeA0BaTEIbHOE, TPAMOTHOE U JIOTUYECKH CTPOMHOE U3JIOKEHHUE.
3. IlpaBusbHOCTD (hOPMYTHPOBKH MOHATUN M 3aKOHOMEPHOCTEN 10 JaHHOM Ipobieme.
4. Ucnionb30BaHKEe IPUMEPOB M3 MOHOTPAdUIECKON TUTEPATYPHI U TIPAKTHKHU.

5. YMeHue crenath BBIBOJ MO U3Jara€MOMYy MaTepHaity.

«Xopouo»



1. locTaTOYHO MOJIHOE 3HAHUE NIPOTrPAMMHOI0 MaTepuaa.
2. I'paMOTHOE U3J10°)KEHUE MAaTepHUalIa MO CYIIECTBY.
3. OtcyTcTBUE CYIIECTBEHHBIX HETOUHOCTEH B (POPMYIMPOBKE OHSATHIA.
4. ITpaBuibHOE IPUMEHEHHE TEOPETUYECKUX MOI0XKEHUH NPH MOATBEPHKACHUYU IPUMEPAMHU.
5. YMeHue cuenaaTth BEIBOI.
IIpu 3TOM:
1. HegocraTouHO 1OCIIE0BATEIBHOE U JIOTHYECKOE U3JI0KEHUE MaTepHalla.
2. HekoTopsie HETOUHOCTH B (POPMYTUPOBKE TOHSATHIA.
«Y10BJ1€TBOPUTEIBHO»
1. OOmMe 3HaHUsI OCHOBHOT'O MaTepuaia 0e3 yCBOCHHsI HEKOTOPBIX CYIIECTBEHHBIX MOJOKEHHH.
2. ®opMyIUpPOBKA OCHOBHBIX MOHATUH, HO — C HEKOTOPOW HETOYHOCTBIO.
3. 3aTpyaHEHUs B IPUBEIECHUY IPUMEPOB, IOATBEPKAAOIINX TEOPETUUECKHUE MTOJIOKEHUS.
«Heyn0B1€TBOPUTEILHO»
1. He3nanue 3HaUUTENHHON YaCTU MPOTPAMMHOI'0O MaTepuaa.
2. Cy1iecTBeHHbIE OIIMOKH B ITPOLIECCE U3T0XKEHUS.
3. HeymeHue BbIIETUTH CYIIECTBEHHOE U CIIENATh BBIBOI.

4. He3HaHue WA OITHOOYHbBIE OIIpCACIICHUA.



