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1. HACITIOPT KOMIIVIEKTA ONEHOYHbLIX CPE/ICTB

1.1. O6aacTb nNpUMEHEHUS] KOMILJIEKTa OLEHOYHBIX CpeIcTB MO0 Yy4eOHOH
aucouuinae «buosorns».

Kommekr onenounsix cpenctB (mamee - KOC) pa3pabotaH B COOTBETCTBHU C
TpeOoBaHUSAMH (peepanbHOrO TOCYJAapCTBEHHOTO 00pa30oBaTelIbHOTO CTaHAApTa CPEAHEro
npodeccuonansHoro odpazoBanus (nanee - DOPI'OC CIIO) mo cnenumanbHocTH 54.02.02
JIeKOpaTUBHO-NIPUKIIAJIHOE HCKYCCTBO M HAapOJHBIE MPOMBICIBI (110 BUAY: XYJO0>KECTBEHHAs
pOCIIKCh TKAaHU) U IpeJHA3HA4YeH JUIs OLEHKH Pe3yJbTaTOB OCBOEHHS MPOrpaMMbl Y4eOHOI
JUCLMILINHBI «broorus».

OcHoBHast uenb co3ganug KOC yueOHOM AMCUMIUIMHBIL — COBEpIICHCTBOBAaHUE
colepkaHusi ~ oOmieoOpa3zoBaTeiabHON  yuyeOHOM — AMCHMIUIMHBI Ui (OpPMHUPOBaHUS
npoecCHOHANBPHO  3HAYUMMBIX  KommeTreHuud. Kommiekr mnpelacTaBieH  KOHTPOJIbHO-
OLICHOYHBIMH CPEACTBAMU U OLIEHOYHBIMHM MaTepHajlaMy JJIsl IPOBEACHUS TEKYILIEro KOHTPOJL,
a TaKKe MPOMEXYTOUHO aTTecTalu B popme 3auera.

1.2. Pe3ynbTaThl 0cBOCHUS Y4eOHOM JucHUILIUHBI « Brosiorus».

B pesynbrare ocBoeHus yueOHON AUCHUIUIMHBI CTYACHT JOJIKEH YMETh:

- IPUBOAUTH MPHUMEPHI SKCIEPUMEHTOB M (MJIM) HAOMIOJIEHHH, OOOCHOBBIBAIOIIUX:
aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BEIIECTBA, CYIIECTBOBAHUE JJIEKTPOMATHUTHOIO TMIOJS U
B3alMOCBA3b DJIEKTPUUECKOIO M MAarHUTHOTIO IIOJIEH, BOJIHOBBIE U KOPIIYCKYJIIPHBIE CBOMICTBa
CBeTa, HEOOPATUMOCTh TEIUIOBBIX IPOIECCOB, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT CTPYKTYpPHI
MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakUuu OT TEMIIEpaTypbl M KaTalu3aTopoB,
KJIETOYHOE CTPOEHUE >KUBbIX opraHu3moB, poib JHK kak Hocurtens HaciieICTBEeHHOU
MH(OPMALINK, BOJIOLMIO KUBOM MPUPO/IbI, IPEBPAILEHUS SHEPIUU U BEPOATHOCTHBIN XapakTep
IIPOLIECCOB B YKUBOM M HEXHMBOW IPUPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB 3KOCHUCTEMBI, BIUSHHE
JESTEIIbHOCTH YEJIOBEKA HA DKOCUCTEMBI;

- OOBSICHATH MPUKIAJHOE 3HAYEHHUE BAKHEHIINX JOCTHKEHUH B 00JaCTU €CTECTBEHHBIX
HayK JUIs: pa3BUTHUS DHEPreTHKHU, TPAHCIIOPTa U CPEACTB CBSI3HU, NOJYYEHUS CUHTETHUECKUX
MaTepUajIoB C 3aJlaHHbIMHU CBOWCTBAMH, CO3JaHHsI OMOTEXHOJIOTHM, JiedeHHUs] MH(PEKIHOHHBIX
3a00J1eBaHUM, OXpaHbl OKPYXKaroIleil cpeibl;

- BBIJBUTATh TMIOTE3bl W IpelyiaraTh MYTH UX MPOBEPKH, JI€1aTh BBIBOABI HA OCHOBE
HKCIEPUMEHTANIbHBIX JIaHHBIX, IPECTABICHHBIX B BUJIE Tpaduka, TaOIULbl WIH JUArpaMMBbl;

- paboTaTh C €CTECTBEHHO-HAYYHOU MHPOpMaIUed, coaepkaiieics B coodmenusx CMU,
UHTEPHET-PECYpCax, HAy4YHO-TIOMYJIAPHONW JIMTEpaType: BIALETh METOAAMM IIOUCKA, BBIACIATH
CMBICJIOBYIO OCHOBY M OLIEHMBATh I0CTOBEPHOCTh HH(OpMAIUY;

- HCIIOJIb30BaTh NPUOOPETEHHbIC 3HAHHMS M YMEHHsS B MPAKTUYECKOH NESITEIbHOCTH U
MIOBCETHEBHOM JKU3HU JUISL:

- OLIEHKU BJIMSHHUS HAa OPraHU3M YEJIOBEKA 2JIEKTPOMArHUTHBIX BOJIH M PaJUOAKTHBHBIX
W3IIy4ECHU;

- BHeprocoepexeHus;

- 0e30macHOro MCHOJb30BaHUS MAaTEPUAIOB U XMMHYECKUX BEILIECTB B OBITY;

- IpOUIAKTUKA HMHQEKIUOHHBIX 3a00JeBaHUll, HUKOTHMHOBOW, QJKOTOJIBHOM H
HapKOTHUYECKOM 3aBUCUMOCTEN;

- OCO3HAHHBIX JIMYHBIX JEHCTBUI 110 OXPAaHE OKPYKAIOIIEH CPEIbI.

B pe3ynbraTe ocBoeHus yueOHON NUCHUIUIMHBI CTYACHT JOJIKEH 3HATh:

CMbICT IOHSTHIA:

- €CTECTBEHHOHAYYHBI METOJ MMO3HAHUS, 3JIEKTPOMAarHUTHOE I0JI€, JIEKTPOMAarHUTHbBIE
BOJIHBI, KBaHT, IIEPUOJMYECKUI 3aKOH, XHMMMYECKas CBsI3b, XHMMHYECKas peaxkuus,
MaKpOMOJIeKyJ1a, O€JIOK, Karaimu3atop, (epMeHT, kierka, muddepenmuanus kinetok, JIHK,
BUpYC, OuoJorHYecKas SBOJIIOLUS, OMOpa3HOOOpaszue, OpraHu3M, MOMYJISALUSA, IKOCUCTEMA,
ounocdepa, SHTPOIHS, CaMOOPTaHU3AITUS

- BKJIaJ, BEJIMKHUX YUYCHbIX B (OPMUPOBAHME COBPEMEHHOH €CTECTBEHHO-HAYUYHOM
KapTUHBI MUPA.
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1.3. Iloka3aTeu ch)OpMUPOBAHHOCTH OOIIUX U NMPOGeCCHOHATBHBIX KOMIIETEHIIHIA.

Komnerenuus

IToxka3zaTean KOMIETEHIINH

OK 01. BeiOupats criocoOs! pereHus
3ajiay NpoQecCuoHANbHOM
NesITeNIbHOCTY MTPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE W POJIH OMOJIOTHH
B CHCTEME HAy4yHOrO 3HaHUS; (YHKIHOHAIBLHON
FPaMOTHOCTH 4YeJIOBEKA IS PEIICHHUS KU3HCHHBIX|
npobiuem;

Cc(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH COICPKAHHE
OCHOBOTOJIAraloMX OUOJOTUYECKHX TEPMUHOB H
MOHSTHIA: JXU3Hb, KJCTKA, TKaHb, OpPraH, OpraHHU3M,
BUJI, TOMYJSALKUS, dKOCHCTEeMa, OWOoIeHo3, Omocdepa;
MeTabomm3M  (0OOMEH BEImIECTB U TPEBPAIICHUE
DHEPTUH), TOMEOCTa3 (caMoperyisius), OUOCHHTE3
Oenka, CTPYKTYpHas OpTaHH3AIMs KHUBBIX CHCTEM,

NTUCKPETHOCTb, caMOperyJIsILys,
CaMOBOCIIPOU3BECHUE (penpomyKius),
HACJIEICTBEHHOCTb, U3MEHYMBOCTB,|
PHEPro3aBUCUMOCTh, POCT W pa3BUTHE, YPOBHEBas]|
OpraHM3alys;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH COJACPIKAHNE
OCHOBOTOJIAraloluX  OHOJNOTHYECKHX  TEOpUM W
TUTIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOW,
PBOTIOLMOHHOM, MPOUCXOXKACHUS KU3HU U YEIIOBEKa;
c(hOopMUPOBAHHOCTH YMEHUS pPacKphIBaTH
OCHOBOITIOJIArafoIIie  OWOJOTHYECKHE  3aKOHBI U
sakoHomepHoctu (I'. Mennens, T. Moprana, H.U.
BasunoBa, D. I'ekkems, @®. Miomnepa, K. Bboapa),
TPAHMIIBI UX IPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

MpHOOpEeTEeHNUEe  OmbITa  MPUMEHEHHUS  OCHOBHBIX|
METOZOB HAyYHOTO TIO3HAHUS, WCIOJIb3YEMbIX B
OMOJIOTHH: HAOIIOCHUS W OMHCAHUS YKUBBIX CHCTEM,
MPOIIECCOB M SIBJICHUI; OpPraHW3allid W TIPOBEIICHUS

OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABNKCHH A
rUII0TE3, BBIABJICHUS 3aBHUCHUMOCTH MCKIY|
IMCCIICAYy CMbIMHA BCIIMYHUHAMMU, 00BSICHEHHS]]

[MOJIyICHHBIX  pPE3yJIbTaTOB W (hopMyIHpoBaHUS]
BBHIBOJIOB C HCIOJIb30BAHUEM HAYyYHBIX TIOHATHUH,
TEOpPUH U 3aKOHOB;

Cc(OPMHUPOBAHHOCTh YMEHHSI BBIICTSTH CYIIECTBEHHBIC
MPU3HAKA BHPYCOB, KJICTOK IMPOKAPHUOT M JyKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKIJIETOYHBIX OpPTaHH3MOB,
BHJIOB, OMOTCOIIEHO30B U DKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIECTB U MPEBPAIICHUs YHEPTUH]
B  KIeTKe, (OTOCUHTE3a,  IUIACTHYECKOTO |
PHEPTreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a,
Melo3a, OTUTOJIOTBOPEHUS, PA3BUTHS M Pa3MHOKCHUS,
WHINBUAYATBHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3a),
OOpBOBI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO OTOOpA,
BHU1000pa30BaHus, MPUCTIOCOOTCHHOCTH OPTaHU3MOB K|
cpelle OOWTaHWS, BIHMSHHS KOMIIOHCHTOB KOCHCTEM,
AQHTPOTIOTEHHBIX HM3MEHEHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KpPyTrOBOPOTa BEHICCTB W IPEBPAIICHUC
bHEpTuM B Ouocdepe;

c(hOPMUPOBAHHOCTh YMEHHsI pemaTh OMOIOTHYCCKUE




Bagadu, COCTaBJIATH TCHOTHUIINYCCKUC CXEMB]
CKpCIIUBAaHUA [JII PpPa3HbBIX THUIIOB HACJICIOBAHUS]
IMPHU3HAKOB Y OpraHusmMos, COCTaBJIATH CXCMbI|

MEpEHOCAa BCIICCTB W SHCPIrUHU B 3KOCUCTEMAX (LICHI/I
MMUTAHWs, ITMIICBBIC CeTI/I)

OK 02. Mcnonbs3oBaTh COBpEMEHHBIE
CpeACTBa IIOMCKA, aHAJIN3a U
MHTEpIpeTaluy HHGOpMaIuu 1
MH(GOPMaLMOHHbBIE TEXHOJIOTUU IS
BBITOJIHEHUS 33]1a4 PO ECCUOHATBHOMN
NesITeNIbHOCTU

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ KPUTHYCECKU OLCHUBATDH

nH}OpMaIrio OMOJIOTUYECKOTO CoJIepKaHusl,
BKJIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX
MCTOYHUKOB (CpencTBa MaccoBoil  mH(popmanuwy,

HaY4YHO-TIONYJISIpHbIE MaTepHalibl); HHTEPIPETHPOBATH
ATUYECKHUE aCIeKThl COBPEMEHHBIX HCCJIEIOBAaHUI B

ouosioruy, MEIULMHE, OMOTEXHOJIOTUHY;
paccMaTpuBaTh ri100aJIbHbIE IKOJIOTHUECKUE]
npoOJeMbl  COBPEMEHHOCTH,  (OpMHUpOBAaTh IO

OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;
c(OpPMUPOBAHHOCTh YMEHUU CO37aBaTh COOCTBEHHBIC
MACbMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE
Ouonoruuecko  umHGOpMAIMU U3  HECKOJIBKHUX
MCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh TMOHITUHHBIM
arnmapaT OMOJI0Tur

OK 04.
B3aUMOJCUCTBOBATL U
KOJUIEKTUBE U KOMaH/Ie

D¢ dexkTrBH
paboTtath

ﬂan/I06peTeHI/Ie

ONBITA  TPUMEHEHUS  OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHMS, WCIIOJIb3YEeMbIX B
OHOJIOTHH: HAOJIIONEHHUSI W OIMUCAHHUS JKUBBLIX CHUCTEM,
MPOLIECCOB M SIBJICHUI; OpPraHU3allid W MPOBEICHHUS]
OHOJIOTHYECKOTO IKCIICPUMEHTA, BBIIBIDKEHUS]]
THUIIOTE3, BBISBIICHUSA 3aBUCUMOCTH MEXTY|
MCCIIEeTy eMBIMU BEJTNYNHAMHU, 00BACHEHNS]
MOJIy4eHHBIX  pE3yNbTaTOB W  (hopMyIHpoBaHUS]
BBIBOJIOB C HCIOJH30BAaHUEM HAYYHBIX TIOHSATHH,
TEOPHI M 3aKOHOB

OK 07. CopeiicTBOBaTh COXPaHECHHIO

OKPY’KaroIleu cpeabl,3HaHUs A OOBSICHEHUS! OMOJIOTHYECKUX TPOLIECCOB U
pecypcocOepexeHHmIo, MPUMEHSATHSIBICHUN, JUISl MPUHIATHS MPAKTHUYECKUX PpEHIeHUH B
BHAHUA 06 N3MCHCHHNU KHHMaTa,HOBCCHHeBHOﬁ KU3HU C oeJIbrO OGGCHG‘-IGHI/ISI
MPUHLINTIBI 0epeKIIMBOrO0Ee30MaCHOCTH  CBOEr0  370POBbsI U 370POBbS]
MPOU3BOICTBA, 3¢ (HEeKTUBHOOKPYKAIOMIKX JIFOJIeH, COOII0IEHUsT 310POBOr0 00pasa)
NEeNCTBOBATh B YPE3BBIYANHBIX)KU3HU, HOPM T'PAMOTHOI'O MOBEAEHUS B OKPYKAIOIICH
CATYaIUaX MPUPOIHON  cpele;, TOHMMaHHE HEOOXOIMMOCTH
MCTIOTH30BAaHUS JOCTIKEHUM COBPEMEHHOW OMOJIOTHH
151 OMOTEXHOJIOTUI LA paluoHAaIBHOTO
PUPOIONOIB30BaAHUS

c(OPMUPOBAHHOCTh YMEHUSI NMPUMEHATH IMOJyYEHHBIE

MK 1.1. IIpoBomuTh paboTy MO LEIECBOMY
cOopy, aHamM3y  HUCXOOHBIX  JaHHBIX,
MOATOTOBUTEIHHOTO Marepuana,
BBITTOJTHATh HEOOXOAUMBIE MPEANPOCKTHEIC
MCCIIeIOBAHUS

- c(hOpMHPOBAHHOCTH 3HAHUA O MECTE W POJU OMOJIOTWH B
cHCTEME HAyYHOTO 3HaHUs; (YHKUMOHAILHONH I'PAMOTHOCTH|
MeJIOBeKa JJIsl pelIeHuUs )KU3HEHHBIX Ipo0iIeM;

- copMUpPOBaHHOCTh YMEHHSI PACKPBIBATH COJAEPIKAHUE
OCHOBOIIOJIATAFOINNX OMOJIOTHYECKAX TEPMHUHOB M ITOHSITHIA;

- ¢(hOpMHUPOBAHHOCTH YMEHHUS PacKphIBaTH
OCHOBOIIOJIAaratoIye Ouosnoruueckue 3aKOHBI 17|
3aKOHOMEPHOCTH;

- c(opMHPOBaHHOCTh YMEHUS BBIJIENATH CYIIECTBEHHBIC
MPU3HAKH OPTaHU3MOB;

- cOpMHPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIC
MACPMEHHBIE W  YCTHBIE COOOINEHHUS Ha  OCHOBE

OrostornyecKoil MHGOPMAINK U3 HECKOJIBKUX MCTOYHHKOB,




|rpaM0THo WCIOJIb30BaTh TOHSITUHHBIN anmapaT OUOJOTHH




2. OIIMCAHUME KOHTPOJIBHO-OHEHOYHbIX CPEJACTB

KoHTponbHO-OLIEHOUHBIE CpeAcTBA JJii  TEKYLIEro KOHTPOJE M MPOMEXYTOUHOU
aTTecTalluud pa3paboTaHbl IS OLEHKH YpPOBHS OCBOEHHMs CTYJCHTAaMH IIJIAaHUPYEMBIX

pe3yJIbTaToB.
3ajauaMu UCTIOIb30BAHUS KOHTPOJIbHO-OLEHOYHBIX CPEJCTB SBIISIOTCS:

- KOHTPOJIb W YIPABJICHHE TPOLECCOM MPUOOPETEHUS CTyJIEHTAaMHU HEOO0XOIUMBIX
koMmreTeHnuid, omnpeneneHHbix B PI'OCe B KkadecTBe pe3ylbTaTOB OCBOCHUS Y4eOHOM

JUCLUILIINHBL;
- OLICHKA Pe3yJIbTaTUBHOCTH Y4eOHOro mpolecca JUIsl KaKA0Tro CTyIeHTA.
Crpykrypasble snemenTsl KOC no aucuuruivge:
- pe3yJIbTaThl OCBOCHHUS JUCLMILIMHBI, IIOJJIEKAIINE IPOBEPKE;
- OIIMCaHHE KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB;
- pasHO(OpMaTHBIE 3ajaHKs JUI TEKYIIel aTTeCTaluy 0 AUCHUILINHE,

- pazHOopMaTHbBIE 3aJaHUs 111 IPOMEKYTOYHON aTTeCTAlUU MO JUCIUIINHE.

Kpome oLeHOUHBIX 3aJaHuil, KOMIUIEKT BKJIIOYAET ITAJIOHBl OTBETOB K HEKOTOPHIM
3aJJaHUSIM, a K TUIIOBBIM — aJITOPUTMBI pELIEHUSI TUOO OPUEHTUPOBOYHYIO OCHOBY JI€HCTBHIA.

O1neHOuUHBIE CpeACTBA HAIPABICHBI HA (POPMUPOBAHUE [UIAHUPYEMBIX PE3YJIbTaThl 110

yKa3aHHOU TeMme B paboyeil mporpaMmme.

Tekymmii KOHTPOJIb

Texymuii KOHTPONb 3HAHWUU TPOBOAUTCS B ¢dopMe (GPOHTAIBHOTO OIpoCa,
WHAWBUAYATBHOTO YCTHOTO OIPOCA MO TEMAM.
KpuTepum oLeHKM 0CBOEHMS ANCLUMMNINHBI Ha 3Tarne NpoBeeHNs YCTHOIO onpoca
dopma OTMETKH MO0 JAUCIVIIIHHE
TEKYIIETO 5 (oTIM9IHO) 4 (xoporro) 3 2
KOHTPOJIS (YmoBneTBOpHTENBHO) | (HEYIOBIETBOP
HTEIBHO)
YcrHBIH ompoc CryneHT cBoOOTHO OtBer MosKeT OTBETUTH CryneHt He
1o TeMaM OTBEYAaCT Ha HEJIOCTATOYHO JIWIIH HA HEKOTOPHIE YCBOHII TEMY
BOIIPOCHI, TIOJTHBIH, BOIPOCHI TEMBI
MTOKa3bIBAET JTOITYCKAIOTCS
NIyOOKOE 3HAHHE OTIICTIHHBIC
TEMBI OIINOKHU

Paznea 1. Kiierka — cTpYKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOT0
Tema 1.1. buonorus xak Hayka. O0Imas XapakTepuCcTUKa )KU3HU
KonTtposibHoe TecTUpOBaHHE
3ananus ¢ BbIOOPOM OIHOTO MPABHJILHOIO OTBETA

I. Buosorus kak Hayka.
1. ®usnonorus uzyyaer:
a) BHEIIHEE CTPOCHNE OPTaHN3MOB; 0) cTpoeHrEe BHYTPEHHUX OPTaHOB;
B) QYHKIIMOHMPOBAaHHE BHYTPEHHHUX OPTaHOB; T) )KU3HEAEATENBHOCTh OPraHU3MOB.

2. Cenekuus - 3T0 HAyKa o ...
a) 3aKOHOMEPHOCTSX HACJICJICTBCHHOCTH U N3MEHUNBOCTH;
0) B3aMMOOTHOIIICHUSAX KUBBIX OPTAHIU3MOB M CPEJIBI UX OOUTAHMUS;

B) CO3/IaHMH HOBBIX M yJIyUIICHUN CYIIECTBYIOIIMX COPTOB KyJIbTYPHBIX PACTEHUH, TOPOJ KUBOTHBIX H

MTaMMOB MHUKPOOPIraHU3MOB;

T') KJIETKE.
3. 300m0THs — 3TO HAYKA O ..
a) JKUBOTHBIX 0) MEKpOOpraHu3zMax B) PaCTEHUSIX; r) rpudax.

4. TTaneoHTONI0rUs U3YyYAET..




a) moBeieHHe 0) pa3BUTHE OPraHU3MOB B) MHOT00Opa3ne OPraHU3MOB T) BBIMEPIINX OPraHU3MOB.
5. I'enernka — 37O HayKa o ...

a) KIIeTKE; 0) B3aMMOOTHOIIEHHX )KUBBIX OPTAaHU3MOB U CPENbl HX OOUTaHUS;

B) CO3/IaHUH HOBBIX M yJIyUIICHUN CYIIECTBYIOIINX COPTOB KyJIbTYPHBIX PACTEHUH, TOPOJ KHUBOTHBIX H
LITaMMOB MUKPOOPTaHU3MOB;

I') 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U M3MEHYHBOCTH.

I1. KpaTkas ucropusi pa3spuTus OMOJIOTHHU.

6. [pemioxkun cucteMy Kiaccu(UKauy 5KMBOH MPUPOJIBI, BBEJI OMHAPHYIO HOMEHKJIATYDY ...

a) XKan batuct Jlamapk 0) Jleonapno na Burun  B) Kapn Jlunnei r) Kitapnwmii I"omen.
7. XpOMOCOMHYIO TEOPHIO HACJIEICTBEHHOCTH pa3padoral ...

a) H.1. Basunos; ©0) T. Mopras; B) I'. Mennens; r) A. Bat JleBeHryk.
8. YueHue o LeHTpax MPOUCXOKACHUS U MHOT00Opas3usl KyJIbTYPHBIX PACTEHUH CO3/al ...

a) 1. B. Muuypus; 0) Y. lapBum; B) H.W. BaBuos; r) I'.JI. Kapregenko;
9. ChopMynupoBa yueHHE 0 TeMIIEpaMEHTax

a) Knasauii ['anen 0) Yunbam [apeit B) ['unmoxkpar; r) I'perop Mennens.
10. 3anoxun 0OCHOBY aHATOMMHM YeJIOBEKA, KOTOpasi MpOCyIecTBOBaIa 15 BEKOB .

a) ou Cuna; 0) Jleonapno na Bunuw; B) Knapamii ['anen; ) Kapn Jlunneit.
11. 3amou OCHOBY M3y4UeHHUS BBICIICH HEPBHOU NEATEITLHOCTH

a) Bepnanckuii; 0) MeYHHUKOB; B) IlaBmOB; r) CedeHOoB.
12. MeunukoB Unea Unenuy - ...
a) OCHOBOTIOJIOXHHK SMOPHOJIOTHY; 0) chopMyITUPOBAIN KIECTOYHYIO TCOPHIO;
B) CO3JIaJI yUeHHUE 00 YCIOBHBIX pedlieKcax; I') OTPEACITUII IOSBICHHE UMMYHOJIOTHH.
13. YcranoBunu ctpykrypy AHK ...

a) MeunukoB u [lactep; 0) Besammii u ['apBeii; B) llIBann u llletinen; r) Yorcon u Kpuk.

II1. YpoBHH opraHu3anuy ;KUBOH MaTEepHH.
14. OOBEKTOM U3yUEHUS [IUTOJIOTHU CITYKUT YPOBEHb ...

a) OPTaHU3MEHHBIH;,  0) MOMyJIAMOHHO-BHIOBOM; B) KJIETOYHBII; r) 6rocepHsIii.

15. CTpyKTYpHBIE DJIEMEHThI OMOT€OIICHOTUYECKOTO YPOBHS

a) 0) OuoreoreHo3b! | B) MOMYJSIHN Pa3HBIX BUIOB; ') 0cO0H U TPYIIBI 0COOEH,
OpraHU3MBbl; BXOJISIIIME B TOMYJISILUIO.

16. Bricimii ypoBeHb OpraHU3alNN )KU3HH - ...
a) OMOTeoIeHOTHYeCKU; 0) OMOC(hEpHBI; B) MOMYJIAIMOHHO-BUIOBOM; T') KIIETOYHBIH.
17. HepBHO-TyMOpasbHas PETYJIISIHS IPOLECCOB KU3HEACATEIPHOCTH OPraHU3Ma OCYIIECTBIIETCS Ha
YpOBHE

a) KJIETOYHOM;  0) OpraHM3MEHHOM;  B) MOJICKYJISIPHOM;  T) MOMYJISIIIHOHHO-BHIOBOM.
18. Ilepenava HacenCTBEHHOH MH(MOPMAITHH OCYIIIECTBIISIETCS HA YPOBHE ...

a) OMOTeOIEHOTHUECKOM; 0) OpraHU3MEHHOM; B) KJICTOYHOM; T') MOJIEKYJISIPHOM
IV. CeoiicTBa :KUBOTO.
19. YcTaHOBUTE COOTBETCTBUE MEXKAY KPUTEPUSMM XKMBOTO M UX XapaKTEPHbIMU NPU3HAKaMMU
(Odpopmnenune 1) -B) .

Kputepuu sxuBoro XapakTepHble MPU3HAKU

1) EquHCTBO OMOXHMHUYECKOTO A) U3 m3BecTHBIX 00s1ee yeM 100 XUM. 3JIEMEHTOB IS

cocraBa MMOCTPOSHUS )KUBOTO OpraHu3Ma, 00s3aTeIbHBI IIEeCTh — YTIIePOI,
2) JIMCKPETHOCTh U LIEIOCTHOCTD. BOJIOPOJI, KHCIOPOJI, a30T, cepa, dhochop.

3) Camoperynanus. b) Enununeit ctpoeHust, KU3HEAEATEIbHOCTH, pa3MHOKEHUS,

4) PazmHOX€EHUE. WHAWBHUIyaJIbHOTO Pa3BUTHS ABIISETCS KIIETKA; BHE KIETKH KU3HU
5) PurtmMuaHOCTS. HET.

B) Bce xuBBIe OpraHu3MbI COCTOST B OCHOBHOM U3 OCIIKOB,
JUTHIIOB, YTIICBOJIOB U HYKIIEMHOBBIX KHUCJIOT, a B 00IIIel Macce
BEIIIECTB TEJIa OCHOBHYIO JIOJIO COCTaBisieT Boaa (He meHee 70-
85%).

I') JIroOast Guonornyeckas cCUCTEMa COCTOUT U3 OTIEIBHBIX
B3aUMO/ICHCTBYIONIMX YacTeil, KOTOphIe BMECTE 00pa3yroT
CTPYKTYPHO-(YHKIIMOHAILHOE €MHCTBO.

1) Opranu3msl CrIOCOOHKI B MPOIECCe METa00IM3Ma
MOJICP>KUBATH TOMEOCTA3.

E) XKuBas cuctema m3BieKaeT, IpeoOpa3oBhIBAET U UCHOIB3YET
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BELIECTBA U3 OKPY>KAIOLIEH cpesibl U BO3BpAIlaeT B HEE MPOLYKTHI
pacnana.

X) B npouecce ux XU3HEAEATEIbHOCTH MEKAY OpraHu3MaMy U
OKpY’KaroIIeH cpefoi MPOUCXOTUT MOCTOSTHHBIN OOMEH
BEIIECTBOM M SHEPTHEH.

3) Opranu3mbl IPUCTIOCOOICHBI K MEHSIOLIUMCS YCIIOBHAM
CYILIIECTBOBAHUSI.

W) Opranu3mMel n30UpaTenbHO PearnpyroT Ha BHEIIHUE U
BHYTpPEHHHE BO3JCHCTBHS.

K) Opranusmsl 06ecrieunBarOT HENPEPHIBHOCTD KU3HU U
IPEEMCTBEHHOCTb ITOKOJIECHUIA.

V. MeTtoabl u3yyeHusi B OM0JIOTHH.

Bumecmo mouex ecmagbme nazeanue memooa.

20. MeTon, npyu NPUMEHEHUU KOTOPOr'0 HUCCIEA0BATENh UCKYCCTBEHHO CO3/1a€T CUTYALHIO,
MO3BOJISIONIYIO BBISIBUTH TC WM UHBIE CBOWCTBA OMOJIOTUYECKUX OOBEKTOB, - ... .

21. MeTton Ha KOTOPOM OCHOBBIBAETCSI OMUCATEIIBLHBIN METOM, - ..... .

22. MeToJ, KOTOPBIi TMTO3BOJISIT B IIPOIIECCE COTIOCTABIICHUS OOBEKTOB BBISBIISITH CXOIACTBO U
paznuuus - ......

23. MeTtoa, MO3BOJISIIOIINN BBISIBUTH 3aKOHOMEPHOCTH MOSIBJICHUS U PA3BUTHUS OPraHU3MOB,
YCIIO)KHEHUS UX CTPYKTYPHI U QYHKIHM - ... .

24. Bo BpeMs 3TOT'0 METO/1a YaCTO UCIOJIB3YIOT KOMIBIOTED - ...... .

OTBeTbI:
I. 1I 111
1 |2(3(4|5|6]|7 8 9 10 11 12 13 14 15 16 17 18
B |B|la|r|r |B|O B B B r r r B B 0 1] r
1A% \Y4
1911234520 21 22 23 24
B | I || K|3 |)JIkcnepuMeHT | Ha0JI0leHUE | CPABHUTEIBHBIN | HCTOpUYeCKHil | MOIeIUpPOBaHUE

Tema 1.2. CTpyKTYpHO-(pYHKIIMOHATBHAS OPTraHU3alNs KJIETOK

JlaGopaTopHoe 3aHATHe: BBIIBICHHE pa3sNUUYUd  MEXIy HM3ydyaeMbIMH  OOBEKTaMH,
(dopMynupoBaHue BHIBOJOB

Hesn: 3akpenuth yMmeHue paboraTb ¢ QoTorpagusMu MHUKPONPENapaToB, HAXOAUTbH
0COOEHHOCTH CTPOEHHS KIETOK Pa3IMYHBIX OPraHW3MOB, CPABHUBATH X MEXKIy COOOMH

Oo6opynoBaHue: PUCYHKHU U TpadUuecKoe N300paKEHUE KICTOK PACTEHHUIA, )KUBOTHBIX, TPHOOB U
OaxTepuit

3aganus

PaccmoTtpute dororpadun MUKpoIpenapaToB

[onw3ysace rpaduuecKuMu HW300paKEHUSIMH, PHCYHKaMH OIpEIeNUTe, KaKue OpraHOUbI
XapaKTepHbl A1 JAHHBIX KIETOK. J[JIs 3TOro B COOTBETCTBYIOUIMX KOJIOHKAX IOCTABbTE 3HAK «1+» WU
€.

PrBO0a M OHE Wy

u HusomHaA Knemeu

-
@ iyShared Mnazsssmeac ka3 Melpada
Oprasous! KuBortHasa PacturensHas bakrepuanbnas
KJIETKA KJIETKA KJIETKA

Knerounas creHka
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Knerounast MemOpana

ITuTomna3zma

SAnpo

[uTomnazma

SIIC

Pubocombl

JInzocoMel

MuroxoHapuu

IInacTuasr

Amnmnapat ['onbaxu

Hentpuonu

Bakyous

3apucyiiTe cTpoeHHe KIIETOK, 0003HAYbTE Ha PUCYHKE BCE YACTH KIIETOK.
IIpuroroBsTe OTUET O TIPOICTAHHON paboTe
KoHTpoJbHbIE BONPOCHI

1.0 uem CBUACTCIBCTBYCT CXOACTBO KIICTOK paCTCHHﬁ, FpI/I60B U J>KUBOTHBIX? HpI/IBGZ[I/ITC

PUMEDPBL.

2.0 uem CBUACTCILCTBYIOT pPA3INYnAg MCXKAY KICTKaMU HpeI[CTaBHTeJIeﬁ pas3IMYHbIX LAPCTB

npuposl? Ilpusenute npuMepsl.

3. BeImummTe OCHOBHBIC ITOJIOKEHHS KJICTOYHOM TCOpUU. OTMGTBTG, KaKO€ M3 HHUX MOXHO

000CHOBATH NMPOBEACHHON paboTOi.

4. BauMmartenbHo npounTtaiite «OCOOCHHOCTH CTPOCHHS KJICTOK 3YKapHOoT» yueOHuka. OOpaTute

BHUMAHHE HAa YEPTHI CXOACTBA U PA3JININA MEKAY PACTUTCIbHBIMU U ) KUBOTHBIMU KJICTKaMH. 3aroHuTe

Ta0IuUIy.

5. Crenaiite BBIBOJ] O CXOJICTBE U Pa3IMYNU B CTPOCHUH KJIETOK PACTCHUM U )KUBOTHBIX.

Tema 1.5. ) Knu3HeHHbBI IUKJI KJIeTKH. MuTo3. Meiio3
IIpuMepHBIil NepedeHb BONPOCOB AJIs1 00CYXKACHUS
1. Kakue nu3MeHeHus B KIETKE MPEAMICCTBYIOT ACICHHUIO?
2. OxapakrepusyiTe (a3pl MUTO3a U KPATKO PACCKAXKHUTE, KaK MPOUCXOIUT 3TOT MPOIIECC.
3. B ueM 3akirodaeTcs OMOJIOTHYECKOE 3HAUYEHUE MUTO3a?
4. Yem Meit03 oTIIHYIaEeTCI OT MHUTO3a?
5. B uem 3akmrouaercs OMOIOrHYECKOe 3HAUEHUE MEHo3a?

HroroBoe TecrupoBanue Mo pasenay: Kierka — cTpykTypHO-pyHKIHOHAIbHAS eIMHULA

JKUBOTO
KpuTtepuu oneHuBaHNus pyoe;KkHOii KOHTPOJIbHOH padoThI:
Orenka [IpolieHT BBRIIOTHEHHS
5 (OTIUYHO) 85-100%
4 (xoporio) 70-84%
3 (YIOBICTBOPHUTEILHO) 50-69%
2 (HeyAOBJIETBOPHUTEILHO) menee 49%
1. Azotucroe ocHoBaHUE aneHuH B Mosiekyie JJHK xomruiemenTapHo...
1) ryanuny; 2) IUTO3UHY; 3) ypauuiy; 4) TUMURY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHUSM OTHOCSITCAL. ..
1) anenuH U ryanuH; 2) ryaHdH ¥ IMTO3WH, 3) IWTO3WH U ypanwi; 4) yparwl 1 aJeHHH.
3. Beibepure gpynknuro nPHK?
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1) xpaHeHHE TeHETUYECKOI HH(OpMAITUY; 2) TpaHCNOPT AMHUHOKHCIIOTH B pUOOCOMY;
3) BXOIUT B COCTaB pHOOCOM;

4) nepenoc reneruueckoii uapopmanuio ot JHK k pudocome.

4. Kietku 3yKapuoT HE coepxKar...

1) m3ocom; 2) pubocom; 3) me30coM.; 4) komrutekca ["onb K.

5. Kitetku npokapHuoT conepixar...

1) KJIETOUHBIHN LEHTp; 2) PHIOMIa3MaTHYECKYIO CETh;

3) pubocoMBI 1 ME30COMBI; 4) xomruiekc ['onbKY U TU30COMBI.

6. Kakue opraHonipl BCTPE4arOTCs TOJIBKO B PACTUTENBHBIX KIETKaxX?

1) sHAOIIIa3MaTHYIECKAS CETh; 2) mIaCTHBI; 3) mutoxouapuu; 4) KoMIuiekce I oabmKy.
7. B MetadaszHoit XpoMocoMe BBIIEISIOT. .

1) mneun 1 HEHTPOCOMY; 2) HEHTPOCOMY M LIEHTPHOJIN;

3) HEHTPHOIN U IIEHTPOMEDY; 4) HeHTPOMeEpY U IIeYH.

8. K aBTOTpOodham oTHOCATCS. ..

1) BUpyCHI; 2) XeMOCHHTE3HpYIOIHe DaKTepHuH;

3) rpulsr; 4) mapa3suTu4eckue OaKTEepHH.

9. Tparckpummus — 3T0...

1) cBs3piBanre aMHHOKHCIOTH ¢ TPHK; 2) mepeHoCc aMMHOKHUCIIOTHI B PHOOCOMY;
3) ynsoenune monexyisl JIHK; 4) cunre3 u”PHK na marpune JHK.

10. Ecimm kogupyromas 6enok yacth rera coaepkut 6000 map HyKICOTHIOB, TO CKOJBKO aMHHOKHCIIOT B
KoAMpyeMoil Monekyie Genka?

1) 100; 2) 500; 3) 1000; 4) 2000.

11. Kakue u3 nmepeuncieHHBIX 00JIe3HEH, BRI3BIBAIOTCS BHPycaMu?

a) Tyoepkynes u gudrepus;  0) mudrepus u CITA/; B) CIIUJl v rpunmn; 1) TPUII U TYOSpKyJe3
12. B pe3ynbraTe nepBoro AeaeHUs Mei03a MPOUCXOIUT:

a) yBeJIM4YeHHE Ha0Opa XpPOMOCOM; 0) yMeHbIIIeHHe HA0Opa XPOMOCOM;

B) COXpaHEHHE NCXOAHOTO Habopa XpOMOCOM.

13. Uro npoucxoaut B aHadasze 11 meitoza?

1) cimpanuzanusi XpoMocoM; 2) pacxoKAeHHUE K MOJI0CaM JABYXPOMATUAHBIX XPOMOCOM;
3) pacxo:kIeHue K MOJI0CAM XpOMaTH;  4) pacnojokKeHHe XPOMOCOM B IUNIOCKOCTH 3KBATOPa KJICTKH.
14. YcraHOBHUTE COOTBETCTBHE

Opranoung DyHKIHUSA

1) pubocoma A) mepeBaprBaHUE OTMEPIINX KIETOK
2) XJIOPOIJIACTEI B) dorocunres

3) TM30COMBI B) cunres Genka

4) IEeHTPUOTH I") oOpa3oBanme BepeTeHa JACICHUS

Otanon: 1-B; 2-b; 3-A; 4-T

15. BeiOepuTe XMMHUYECKHE FIEMEHTHI KJIETKU, KOTOPBIE BXOST B COCTaB OPraHMYECKHUX BEIIECTB:

1) xampInit; 2) yriaepon; 3) 1IUHK; 4) BOIOpO; 5) kucaopon;

6) menn; 7) a3or.

16. B monexyne JIHK nHykneotunsl, cogepxaiie aneHuH, cocTasisaoT 10%. CKonbKo NPOLEHTOB B
JaHHOW MOJIEKYJIe HyKJICOTHUAOB, CONCPKALIMX LIUTO3NH?

1) 10; 2) 20; 3) 30; 4) 40.

17. B monexyne PHK nykneotunsl, cogepxkariue ypamui, coctaBisitoT — 30% u anennn — 40%. Ckoiapko
MPOLIEHTOB aJCHUIIOBBIX HYKI€OTUIO0B conepxkutcs B uenu JJHK, kommieMenTapHoi Toil, Ha KOTOpOit
cuHTesupoBanack 3Ta PHK?

1) 0; 2) 30; 3) 35; 4) 40.

18. Yuacrok monekyinsl JIHK coctout u3 60 nap HykneotuaoB. Onpenenure AIUHY 3TOr0 ydacTKa
(paccrostane Mexmy Hykimeotuaamu B JIHK coctasmser 0,34 aM)

1) 20.4; 2) 24; 3) 10,2; 4) 30

19. ®parment monekynsl JHK conepxut 1230 HykaeoTHIHBIX 0CcTaTKOB. CKOIBKO aMUHOKHCIOT OyAeT
BXOJMTH B cocTaB Oenka?

1) 205; 2) 410; 3) 408; 4) 360.

16. YcTaHOBUTE COOTBETCTBME
I'pynnbel aMHHOKHCIIOT IIpencraBurenu
1. HeilitpannHbie A) TTyTaMHHOBAsI KUCJIOTA
2. Kucneie b) mu3nH
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| 3. OcHoBHBIE | B) anannu

Oranon: 1-B; 2-A; 3-b
IIpakTHyeckoe 3aHATHE

Bupycusie u 0akrepuanpabie 3a0omeBanusa. OOITHe TPUHIIMITH UCIIOIB30BAHMS JIGKAPCTBEHHBIX
BemiecTB. OCOOEHHOCTH MPUMEHEHUS] aHTHOMOTHKOB.

Uenp: wm3yuntp Matepuan mo Teme «BupycHbie m OakrepuanbHbie 3aboneBanms. OOmue
TIPUHIOUAIIBI UCITIOJIB30BaHU JICKAPCTBCHHBIX BEIICCTB. Ocobennoctn IIPUMCHCHUA aHTHOMOTHKOB.»

O6opynoBanue: pabouasi TeTpanb, HHOOPMAIMOHHEIE UCTOYHUKHA, KOMITBIOTEPHI C BBIXOJOM B
Wurepner

Xox paboThl

I/ICHOHBSYSI I/IH(i)OpMaIII/IOHHbIe HUCTOYHUKH, TIIOATOTOBUTL YCTHBIC COO6HIGHI/IH 10 TEME
«BupycHple u OaxTepuaibHble 3aboieBaHus. OOIIME NPUHIUIBI HMCIOIB30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OCOOCHHOCTH TIPUMEHEHWS AaHTUOMOTHKOB.» llIpelncTaBieHne yCTHBIX COOOMIICHWH C
Mpe3eHTaIMeH, TOATOTOBIEHHBIX IO MIEPEYHIO0 UICTOYHUKOB, PEKOMEHIOBAaHHBIX MTPETIO/IaBaTEeIeM.

Tema 1.3. CTpykTypHO-(pyHKIIHOHATbHBIE (AKTOPHI HACTEICTBEHHOCTH

XpomocomHass Teopusi T. Moprana. CtpoeHHE XpOMOCOM. XPOMOCOMHBIH HabOp KIETOK,
TOMOJIOTHYHBIE W HETOMOJIOTHYHBIC XPOMOCOMBI, TAIUTOMIHBIA W JAUIUIONAHBIN Habop. HykienHoBbIe
kucnotel: JJHK, PHK Haxoxnenue B KieTke, UX CTpoeHUE U (DYHKIUH. MaTpUyHbIE MPOIECCHl B KIICTKE:
perunkanus, OnocunTe3 O6enka, penapanus. [ eHeTH4ecKuil Ko 1 ero cBoiicTBa

I[IpakTUyecKue 3aHATHS:

Pemenune 3ama4d Ha onpezeneHre mociae0BaTeIbHOCTA HYKICOTHI0B, aMUHOKHUCIIOT B HOPME U B
Clly4yae U3MEHEHUs OCIeq0BaTeIbHOCTH HyKIeoTa0B JIHK
Hens: Hayuutbcs nOpUMEHSITh IOJYYEHHBIE 3HAHUA [ I[OCTPOEHUS  KOMILIEMEHTapHBIX
MIOCJICTIOBATEIBHOCTEH HYKICOTHIOB B HYKIEHHOBBIX KHCJIOTAaX U OINpPEACNICHHUsS KadyeCTBEHHOTO W
KOJIMYECTBCHHOTO  COCTaBa MOJIEKYJ HYKJIGMHOBBIX KuciaoT. QOOopyloBaHME W MaTEpHAIbL:
WHCTPYKTHBHAs! KAPTOUYKA C 3aJaHUSIMU.

Xox paboThl

PaccMmoTpum 1 pemmM npeasiokeHHbIE 3aa4n:

3amaua 1. ®parment komupyromed uenu JHK umeer cruenyromyro mociaeaoBaTeIbHOCTD
aykineotunoB: [TAA-TI'TI-ALIA-TIT-TAT. Kakytoo mocienoBarelbHOCTh HYKICOTHIOB OyIeT HWMETh
KOMIUIEMEHTapHas 3ToMy (parMeHTy cMbiciioBast nemnb JJHK? Ykaxure mrpux-KoHIIB 000UX LEHeH.

3amauya 2. ®parment oanoit u3 uenerd JHK umeer takoit mykieotuansiii coctaB: TAI-I'TLI-
HIIA-ATL. CxoxbKO BOJAOPOJHBIX CBS3EH CBA3BIBAIOT 3TOT (pparmMeHT co BTopoi nenbio JJHK? 3amaqa 3.
Koaupyromuii ¢pparment JIHK umeer takoit Hykneoruansiii cocta: [TA-THT-HAT-TLHA-II'T. Kakoi
¢parmenr uPHK Oyzner tpanckpuOupoan ¢ manHoro ¢(parmenta JJHK? 3amaua 4. Bo ¢dparmente
neoitHoi nenouku JIHK 36 ryaHusaoBBIX HYKJIEOTHIIOB, UTO cocTaBisieT 24% OT BCeX HYKIEOTUIOB
¢parmenra JIHK. Bpramcnure MpONEHTHBI COCTaB M KOJIWYECTBO APYTUX HYKIEOTHIOB B 3TOM
¢parmente JHK.

3amaya 5. Yuactok onmHoit u3 nByx uenei moiekynsl JJHK comepxutr 300 HykIeoTHIOB ¢
agearHOM (A), 100 Hyrieotunos ¢ TumuHOM (T), 150 mHyKieoTnmaoB ¢ ryanuaoM (I7) m 200 HyKI€OTHIOB
¢ muro3uaoM (I1). Kakoe uncno mykneorunos ¢ A, T, I' u L comepxurcs B ABYXIIEIOUYSTHOW MOJICKYJTIE
JHK? Ckonbko aMUHOKHUCIIOT IOJKEH COEpKaTh OEJI0K, KOJUPYEMBIH 3TUM ydyacTKoM MoJekyis! JJHK?
OTBeT NOSICHUTE.

Oteer k 3aaa4e 5

PEINEHUE. CornacHo NpHHLMITY KOMILIEMEHTapHOCTH Bo BTopoil memu JIHK conmepxutcs
HykaeotunoB: A - 100, T - 300, I" - 200, I — 150. B aByx uemsax JHK coxepkuTcs HyKI€oTHIOB: A
300+100=400, 3gaunt T =A= 400; II = 200+150=350, 3HauuT I'= U=350. Madopmannto o CTpyKType
OeJka HeceT oJlHa M3 JIBYX LIEMe, yuciio HykieoTu 108 B oo e JJHK 300 + 100 + 150 + 200 = 750,
MOCKOJIBKY OIHY aMUHOKHUCIIOTY KOAMPYET 3 HyKJIEOTHAA, IOATOMY B O€NKe JOIKHO coaepkaThes 750: 3
=250 amunokucnor. OTBET: 250 aMmuHOKHCTIOT.

Tema 1.4. O0OMeH BelecTB M NMpeBpPallleHNe JHEPTUM B KJIETKe

CamocrosiTeibHAast padoTa CTYAEHTOB.

1. JaiiTe onpenejieHusi HOHATHI.

MeTta6oan3M — Ha0Op XUMUYECKHUX PEaKIMid, KOTOPbIC BO3HHKAIOT B YKMBOM OPTaHU3ME JUIS
OIS KAHUS JKHU3HH.
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JHepreTn4ecKuii 00MeH — mpounecce MeTa0O0IUYECKOrO pacnaga, pa3jioKCHHA Ha Ooiee MMPOCTHIC

BC€IICCTBA WJIM OKHCJICHUA Kakoro-mibo BCIICCTBA, 0OBIYHO HpOTeKaIOH_II/Iﬁ C BBICBO60)K}_'[€HI/ICM OHCPTHUHU

B Bue Teria 1 B Buae ATO.

IlnacTuyeckmii 00MeH — COBOKYITHOCTh BCEX MPOIECCOB OMOCHHTE3a, MPOTEKAIOMINX B KUBBIX

OopraHu3sMax.
2. 3aposHuTe TA0JAMLY.
MpW3aHakw Ana cpaBHeHWA | AHabonnam Katabonnam
OcHOBHbIE QYHKUNMN [MNocTpoeHWe TKaHer 1 ObecneueHne KNeTok
nnactu4ecknii obmet JHepruen -

SHepreTUJecknii obmeH

YTo NPOMCKO4NT C

Wz pewecTe NPOCTBIX

CnoxHble BewecTea

BeLLecTEOM Nony4arTca CNOXKHbIE pacnajakoTcs Ha npocTele
SHeprua 3aTpayuBaeTCca Oceoboxaaetca
ATO Pacxoayetca Monyuaetcs 1 cobupaeTca

3. MH3oOpa3surte

PACHOJOKEHUEC MAKPOIPIrUIECCKUX CBsi3eil.

AT® — aneno3unTprdochopHas KUcIoTa

I'l Ilr

Q i~ P _/ﬂ/

Tpw GCTATKE

#FH"
|

cxeMaTH4yHo MoJiekyay AT®. O0o3naubTe
Hanummure mnosjaHoe Ha3BaHUe ITOH MOJIEKYJIBI.

STOR T
‘|~
b .

| %
P — O

i';_/

pochapHOl KHCNDTE

4. Ilonb3ysich MAaTepPHAJIOM Y4eOHUKA, 3aMI0THATE TAOJUILY.

ee 4YacTH. YKa:Kurte

dTanbl 3HepreTu4eckoro oomeHa

Foe npoucxoauT

]
noaroToBUTENnbHbLIA
ITan

B opranax

GeckKMcnopoaHbIn

2Tan

BHYyTpuU kneTkn.

m
KMCINopoaHbLIA
aTan

B mMmuTOXOHOPUAX.

pacwenneHve? nuuiesapeHms.

B nnsocome B KnevTke.
Yem depmeHTamMmm PepmeHTamMmmn depmeHTamm
AKTUBMU3MPYETCH | MNuuieBapuUTeribHbIX mMembpaH KreTok. MUTOXOHOPWIA.
pacwenneHue? COKOB.

Oo kakux

Benkun —

Mmiokoza—-

MupoBuHorpagHas

BeLwecTB aMWMMHOKMCNOTbI. 2 Mmonekyrnbl KncrnorTa

pacwennsaTcs | >KUpbl—=rmuuepuvH + | MONo4YHoM Ao CO,m HO

coeguHeHUus JKUPHbIE KUCTOThbI. KWUCIOTbl + 3HEepruns.

KNneTKku? Yrnesoabl—rMoKo3a.

CKONbKO Mano, pacceuBaeTcs 3a cuer 40% - Bonee 55%

BblOoenseTrcs B BuAe Tenna. cuHTe3mpyeTca ATD, | aHeprum

aIHeprumn? 60% - paccenBaeTcsa| 3anacaeTcHa B Buae
B Buae tenna. ATD.

CKONbKO 2 monekynel ATdD. 36 monekyn ATD.

CUHTe3upyeTcs

3Heprumn B BUOE

ATD?

5. CxopocTh 00MeHa BellecTB HEMOCTOSIHHA. YKaKUTe HEKOTOPble BHEIIIHHE W BHYTPEHHUE
NPUYUHBI, KOTOPbIE, 10 BallleMy MHEHHIO, CIOCOOHBI H3MEHATH CKOPOCTH 00MeHAa BellecTB.

Bremraue — remmniepatypa OKpyKaromniei cpesl, GU3NIeCKHe Harpy3KHu, Macca Teja.

BryTpeHHHE — ypOBEHb TOPMOHOB B KPOBH, COCTOSIHAE HEPBHOHM CHUCTEMbl (YTHETCHUE WU

BO30YX/IEHHUE).

6. CdopmyaupyiiTe W 3anuIIMTe OCHOBHBIE HIEHM IO TeMe

NpeBpalleHie JHEPTUH B KJIETKe»

s aroboro opraHu3zMa xapakTepeH OOMEH BEIIeCTB — HA0Op XMM. PEeaKIHi IS TIOJIep KaHus
KU3HU. DHEPreTUUECKUH OOMEH — MPOIECC Pa3JIoKEeHUsT Ha 00Jiee MPOCThIC BEIIECTBA, IPOTEKAIOIIUN C
BBICBOOOXKICHUEM dHepruu B Buje Teruia U B Buge AT®. [lnactuueckuii 0OMeH — COBOKYITHOCTh BCEX
MPOIECCOB OMOCHHTE3a, IPOTEKAIOIINX B KUBBIX OpraHU3MaXx.

«O0MeH BelecTB H
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Monekyna AT® — yHUBepCcabHBIN MOCTABUINK SHEPTUU B KIETKaX.

OHepreTuuecKkuii 0OOMEeH MpOTeKaeT B 3 CTaJAWU: MOATOTOBUTEIBHBIHN 3Tall (00pasyeTcs IIoKo3a 1
temno), riaukomm3 (obpasyercs [IBK, 2 momekynsl AT® u Temio) u KUCIOPOIHBINA, WU KJICTOYHOE
neixanue, (oopaszyercs 36 mosekyn AT® u yriaekucmsiii ras).

7. PaccMoTpHTEe BHUMATEJILHO OMOJIOTHYECKHI Mpounece, onpeaeauTte ero. Jlaiite orBeTsl HA
BOIIPOCHI:

1 Hel co,
//—’__—_‘*
@ Al + @
7 g~ Peco Uukn
& Cuures CHHTe3a
®oronus ATO® yrnesopos
BOALI / Kansanna
da.c-on—_.
H20--\ AT® !
OH- K 0,]
\ 6H,0 +CgH,204
40H - 0,+2H,0 i
1. IlepeunciuTe BemecTBa, KOTOPHIE 0OOPA3yIOTCS B XOJ€ CBETOBOTO dTala yKa3aHHOTO Iporiecca
(puc.1).

2. Ilepeuncnure BemlecTBa, KOTOpBIE OOpa3yloTCs B XOA€ TeM HOBOTO 3Tala yKa3aHHOTO
npouecca (puc.2).
3. 3anumuTte 00I1ee CYMMapHOE YPaBHEHUE IIPUBEACHHOTO MPOLIecca.

11 AT®, O2, npoToHsl Bogopoaa H+
YriaeBoanbl
6C0O2+6H20=C6H1206+602

Pa3nen 2. Ctpoenue u GyHKIMH OpraHu3sMa
Tema 2.1. CTpoeHHe Opranu3zma

Bonpocsl 1J11 caMONPOBEPKH.

1. Yto Takoe opranusm? Ilocrapaiitech naTh onpeejieHne 3TOr0 MOHATHS.

Oco0b, i wHAuBHAYYM (0T sar. individuum — Hememumoe), — 3TO HeAenuMas SAWHUIA
xu3Hu. CaMbIii TIaBHBIA TPU3HAK JIOOOTO KHBOTO OpraHM3Ma — CTpOras B3aHMMO3aBHCHMOCTH
OTIENBHBIX ero 4JacTeil. PaznmeneHue ocoOu Ha 4acTH MPHBENET K MOTepe €€ IeTOCTHOM YHHKAIbHOM
WHIMBUAYaIbHOCTH. YenoBek, NTula, AepeBo — 3TO 0COOH, HO MEUYEHb, MO3T, KPBLIO, KIIIOB, JIUCT WIH
BEeTKa He o0JIafaloT NMpHU3HAKaMH Lenoro opranum3Ma. OpraHusM — 3TO HE IPOCTas CyMMa KIETOK,
TKaHel W opraHoB. JIMIIb cTporoe CONMoAYMHEHHE W B3aWMOJCHCTBHE (OPMHUPYIOT HOBOE €AWHCTBO U
MPUAAI0T 0COOHM YEPTHI U CBOWCTBA, OTCYTCTBYIOIIUE Y OTACIBHBIX €€ KOMIIOHEHTOB.

2.B 4ém c¢xX0aACTBO M NPUHIUNHAJIBHOEC OTJMYHE MEXKIY ONHOKJICTOYHBIMH H
MHOTI'OKJIETOYHBIMH OPraHU3MaMu?

CxozactBo — 110001 ’KUBOM OpraHNU3M UMEET KIETOYHOE CTPOCHHE.

Paznuune — x 37O rpymnmne OTHOCST OPTaHMU3MBI, TEJIO KOTOPBIX COCTOUT U3 OJHOW KJIETKH, T. €.
IUId HHAX KIETOYHBII W OpPraHM3MEHHBIM YPOBHH €IUHBL. B MHOTOKJIETOYHOM OpraHWU3ME€ KIIETKH
CTHEHaJIN3UPOBAHBI, T. €. OHU CIIOCOOHBI BBHITIOIHATH TOJIBKO KAKyIO-TO ONpenenéHHyo (pyHKIHUIO, 1 HEe
MOTYT CaMOCTOSITENIEHO CYIIECTBOBAaTh BHE 1I€JI0r0 opranu3mMa. COBOKYMHOCTh KJIETOK pa3lIM4YHBIX THIIOB
1 MEXKJIETOYHOT'O BEIIECTBA, CBSI3aHHBIX BBHITIOJIHEHUEM Psia OJUHAKOBBIX (YHKLMH, HAa3bIBAIOT TKAHBIO.

3. Kakue 0CO0EHHOCTH CTpPOeHHS] KJIETKH MOTrYT 00ecreYyMTh BbINOJHeHHE (QYyHKIMI,
CBOICTBEHHBIX LEJIOCTHOMY Opranusmy?

Knetka — 3To menoctHas cucreMma, Ile KaxAblii KOMIIOHEHT B3aUMOCBs3aH C ApyruM. Takas
B3aMMOCBSI3b OPTaHOMIOB 00ECIEeUNBAET YHOPIIOYCHHOCTh KICTKH Kak cucTeMbl. KierouHas o0omouka
OTJeNseT KJIETKY OT BHEIHEeH Cpejbl, OHa MpOYHas, B HEe BXOJAT IeJrono3a (y pacTeHuit), XuTuH (y
rpuboB). Knerounas oGomouka mnpuaaer (opmy, M CIyKUT HE NPOCTO MEXAHMYECKUM KapKaCOM.
OO0osnouKka y4acTBYeT B IOIJIOLICHUM M BBIBEIICHUU BEILECTB KIIETKH, SBILSCH IPOTHBOMH()EKIIMOHHBIM
OapbepoM. Y KUBOTHOH KJIETKH HET KJIETOYHON 00O0JIOYKH, OHa HMEET LUTOIIa3MaTHYeCKy0 MEMOpaHy.
st moboro opraHu3Ma XapakTepHbI Bce MPU3HAKK JKMBOTO: OOMEH BEILIECTB M MPEBpAILCHUE SHEPTHH,
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pOCT, pa3BUTHE U DPa3MHOKEHHE, HACIEACTBEHHOCTh WM H3MEHUMBOCTh. Bcemu »TuMu cBoicTBamu
o0alaeT u KIeTKa.

OOMeH BeIIeCTB ¥ SHEPTHH — OCYIIICCTBIISICTCS Ha YPOBHE KIIETKH — 3TO CHHTE3 OCIIKOB, JIUTTHIOB,
YTJIEBOJIOB, HYKJICMHOBBIX KUCJIOT 3a CUET CHEIHAIBHBIX OPTaHOWIOB: PHOOCOMBI, TM30COMBI, KOMILIEKC
["onb KK, MUTOXOHIPUH.

PocTt, pasmMHOXEHHE, HACIEICTBEHHOCTh M M3MEHYHBOCTh — 33 CYET JIEJIeHHE KIIETKA — MHTO3,
MeH03 — OCYIIECTBIsIeTCs ¢ ToMoIIwio siapa, JHK, wim Hykneonna (B mpokapruoTax).

4. O0ObsICHUTE, KaKOe 3HAUYeHHe /sl JBOJIOUMHU KHU3HU Ha 3emile UMeJI0 MOsIBJIEHUE
MHOTOKJIETOYHOCTH.

Criernanuzanusi KJIETOK Y MHOTOKJIETOYHBIX OPraHU3MOB MOBBIMIAET 3()(PeKTHBHOCTH pPabOTHI
BCErO OpraHW3Ma B IIEJIOM, oOOecredyrBacT OoJiee CIIOKHBIC (OPMBI TOBEICHUS U YBEIUYHMBACT
MPOIOKUTENIEHOCTD JKU3HU, MOBBIIIAETCS MPHUCITOCOOIEHHOCTh OPraHU3MOB K TTOCTOSTHHO MEHSIOIIIUMCS
YCIIOBUSIM CpEbI.

5. B kjeTkax KaKMX OPraHU3MOB CYIIECTBYIOT OPraHOWAbI CHENUAJLHOT0 Ha3HayeHus?
Kakne pyHKIuM OHM BBINOJTHSIOT?

OT10 opraHouabl ABMWKEHUA. ECTh y MpocTeHuX 3yKapruoTH4IecKuX (MH(PY30pHs, TIA3MOANN), Y
MPOKAPUOTUYECKUX (OaKTepUHM — BHUOPHOHBI), a TAKKE B CICIHAIBHBIX KJIETKA MHOI'OKJICTOYHBIX
3YKApUOT — CEPMATO30UIbl, PECHUYHBIN STTUTEIUH.

PecHnuky 1 KryTHKH. DTO CHEIMabHbIE OPTaHOWBI ABMKEHUS, BCTPEUAIOIINECsS B HEKOTOPBIX
KJIETKaX PasIUYHBIX OpPraHW3MOB. B CBETOBOM MHUKPOCKONE 3TH CTPYKTYpPhl BBHITJISIIAT KaK TOHKHE
BBIPOCTHI KJIETKH. B OCHOBaHMM pEeCHHYEK M KTYTUKOB B IMTOIUIA3ME BUIHBI MEIKHUE TPaHYIbl —
OazasbHbie Tenbla. JlnuHa pecHuuek 5S—10 MKM, a JJIMHA JKTYTHKOB MOXET jaocturath 150 MKM.
PecHnuky W KTyTHKH TPEACTaBISIIOT COOOH TOHKHE BBIPOCTHI IMTOILIA3MBI, OT OCHOBaHHUS IO CaMoOi
BEPIIMHBI, TIOKPBITHIE IUTa3MAaTHYeCKOW MeMOpaHoil. BHyTpm BBIpOCTa LMTOIDIA3MBI TIO KPYTY
PacIoNOKEeHbB MUKPOTPYOOUKH — 9 map (ayrmieTtoB). JlymieTsl CBS3aHbl JPYT ¢ JAPYTOM MPU MOMOIIU
Motekyn Oenka. KpoMe nepudepuueckux QymaeToB MUKPOTPYOOUEK, 00pa3yroIuX MUINHIP, B IIEHTPE
PECHUYKH pacriojiaraeTcs mapa IMEeHTPATbHBIX MHKPOTpPyOoUuek. B OCHOBaHMM OpPraHOWIOB IBYIKCHUS, B
[ATOIIa3ME, PACIIOIOKEHBI Oa3ajabHBIC TENbIIa — OIHO y PECHHYEK W JIBa y KTYTHUKOB. bazampHOe
TeJbIle TIO CBOEU CTPYKTYpe OUYeHb CXOJHO C HeHTpuodbl0. OHO TOXKE COCTOUT M3 9 TPUILIECTOB
MHUKPOTPYOOUYeK. PEeCHHYKM W JKTYTHKHA CTPYKTYPHO CBSI3aHBI C 0a3ajdbHBIM TENBIEM M COCTABISIOT
BMecTe enuHoe 1enoe. JKryTuku xapakTepHsl IS psiia mpocTermux (kiace JKryTHKOHOCIIBI), 300CTIOpP U
CIIEpPMATO30UI0B. PECHUUKN — 3TO OPraHOW[bI JBWKCHUS UH(Y30pHii, CBOOOIHOIIABAIOIINX JTHIHMHOK
MHOTHUX MOPCKHX XHBOTHBIX U MYXCKHUX TaMET HEKOTOPBIX MAMOPOTHUKOB. VIMEIOT peCHUYKH U KIIETKH
MEpIaTEIHHOTO JIUTENNS Y MHOTOKIIETOYHBIX JKUBOTHBIX (10 500 pecHIYEK Ha KIETKY).

6. OObsicHUTe, MOYeMy MOSIBJeHHE MHOIOKJETOYHOCTH TMPHBEI0 B [ajbHelilleM K
00pa30BaHUIO TKAHEH U OPraHoOB.

Bompmioe  KOJAMYECTBO  KJIIETOK TPWBEIO K  TOSBICHHIO HECKOJIBKO  CIIOEB,  CJIOW
muddepeHpoBaINCh, 10 (QYHKIMSIM — O0pa3oBalMCh TKaHU, pa3HooOpasWe TKaHeW [aio Havalo
00pa30BaHUIO0 MHOTUX OPTaHOB C €TUHBIM TKaHEBHIM (DYHKIIMOHAJIOM, TaK 00Pa30BBIBAINCH OPTraHbl U UX
CHCTEMBEI.

7. Uto Takoe romeocras?

T'omeocTasz — caMoperysnus, CioCOOHOCTh OTKPBITON CUCTEMBI COXPAHSITh TIOCTOSHCTBO CBOETO
BHYTPEHHETO COCTOSIHHS TTOCPEICTBOM CKOOPAMHUPOBAHHBIX PEAKIIHMi, HAPABICHHBIX HA TOIep KaHNe
JTUHAMAYECKOTO PABHOBECHSI.

8. Kakmne cucreMbl OpraHoB mojiep:KUBAIOT COCTAB BHYTPEeHHell cpeabl opranuzma?

HpixaTenpHasi, HEpBHas, DHIOKPUHHAS, MHUIICBApUTEIbHAS, BBIICIUTENbHAS, OIOPHO-
JBUTATENbHAS U KPOBEHOCHAS! CHCTEMBI TIOIIEPKUBAIOT COCTaB BHYTPEHHEH CPE/Ibl OPraHN3Ma.

9. Kak B3anMo/1eliCTBYIOT /IB€ OCHOBHbIE PYKOBOJSIIHE CHCTEeMbI OpraHuzma?

HepBHast 1 3HIOKpUHHAs CHCTEMa TECHO CBsi3aHbI MeXIy coOoii. HepBHas cucrema perynupyer
paboTy >kene3 BHYTPEHHEW CEKpEINH, BO3JIEHCTBYsS Ha Tunodu3 HEHpOropMOHAMH, a 4yepe3 Hero Ha
OCTaNIbHBIC KEJE3bl DHIOKPHHHOW cucTeMbl. HepBHas cuctema paboTaeT aapecHO, BBI3BIBAS WA
MpeKpaiias paboTy HHHEPBUPYEMBIX OPraHOB. DHIOKPHHHAS CHCTEMA TOCPKUBACT JCHCTBUS HEPBHOM
CHCTEMBI, BBIJICIISIE TOPMOHBI, KOTOPhIE MOOWIIU3YIOT Cpa3y BCE OpraHbl. HEOOXOIUMBIE ISl BHITTIOJIHEHUS
JTAHHOM NIeSITeNIbHOCTH.

10. Kakyo poJb urpaer rumorajamyc B peryjisiiMd MOCTOSSHCTBA BHYTPeHHell cpeabl
opraHusma?

'mmotanamyc — oTAeNT MPOMEXYTOYHOTO MO3ra, KOTOPOMY NPWHAIISKHAT BeIymias poib B
PETyIInuy MHOTHX (YHKIWHA OPTaHU3Ma, U TIPEKAE BCErO IOCTOSHCTBA BHYTPEeHHEH cpeabl. OH sSBIseTCs
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BBICIIUM BETETATHBHBIM IEHTPOM, OCYIIECTBIISIOIIUM CIIOXKHYIO WHTETPALUI0 (YHKIMHA pPa3sTUYHBIX
BHYTPEHHHX CHCTEM M WX TPUCIOCOONCHNE K IICNIOCTHOM [EATSIFHOCTH OpTraHu3Ma, HWrpaeT
CYIIECTBCHHYIO pOJIb B TMOJACPKAHUHM ONTUMAJIHHOTO YPOBHS OOMEHA BEIICCTB ¥ DJHEPIWH, B
TEPMOPETYJIALIMK, B  PEryJSIIUU  JIEATEIIbHOCTH  IHUIIEBAPUTENIBHONW,  CEepJIEYHO-COCYUCTOM,
BBIJCIIUTEIBHOM, JbIXaTEIbHON U SHIOKPUHHON CUCTEM.

Tema 2.2. ®opMbI pa3MHOKEHUS] OPraHNU3MOB

1. JaiiTe onpeaejieHUus: NOHATHIA.

2. Pa3MHokeHHUe — CBOHCTBO KUBOI'O BOCIPOU3BOAUTH ceOe MOJOOHBIX.

3. BecnoJioe pa3MHO:KEeHHE — 3TO CIIOCO0 Pa3MHOXEHUS, IPU KOTOPOM He 00pa3yroTcsi raMeThl
W Y4acTBYET OJHa MAaTEPUHCKasi 0COOb.

4. Cnopoo6pa3zoBanue — crnoco0 Oecronoro pasMHOXKEHHS, NPH KOTOPOM HOBBIH OpPTaHH3M
pa3sBUBAETCS U3 CHELUATN3UPOBAHHBIX KJIETOK — CIIOP, 00pa3yIOIIHUXCs B CIIOPAHTUsIX.

5. BereraTuBHO€e pa3MHO:KEHHME — CIIOCOO OECIIOIOr0 pa3MHOXKEHUS, TP KOTOPOM JOUYSpHHN
OopranusM obpasyeTcs U3 HECKOJIBKUX POAUTEINBCKIX KIIETOK.

6. INooBOE pa3MHO:KEHHE — [TPOIIecC 0Opa30BaHUsl JOUEPHETO OPraHu3Ma IpH Y4aCTHU raMerT.

7. IloJjoBoii nuMop¢u3M — BHEIITHUE PA3IAIUS 0COOCH MPOTHBOIMOIOKHOTO TI0JIa.

2. CpaBHuTe (ecnoJioe M 10JIOBOE pa3MHOeHHMe. BbiesnTe NpeuMymecTBa U HeAOCTATKH
000X THIIOB PA3MHOKEHHsl. 3ANOJTHHUTE TA0IHILY.

CPABHEHME OBYX THNOE PAZMHOMEHKMA

CpagHeHme Becnonoe pasmMHoHEHHE Monoceoe pazmHoMkeH e

Mpemmywecrea B nocToAaHHBIX yCACBKHA Cpe bl YHMKanobHaa xombuHawma
NPEUMYyLSCTED TOMD, UTo ocobKr FEHETHYECHOT O MaTEPHana B
AoUEPHHE CAMMAKOBDLI, T. & . HOBOH cCObM NosMoraeT
NpHcnocobAsHBl MMEHHO K HKHX. EBIMHHTE B MEHAKILWHXCA
MNpouwece pazmHOMEHNA MAST CUEeHB YOAOBMA X CHEYHALLEN
BmcTpo cpeab

HeaocraTHe Boe gouepHue ocobn — konmm Heobxoauma sHeprya Ha
MaTepMHcKol ocoliK, uTo MomeT He MAOMCHM NapTHepa,
ofeCneyuTe BEMHMBaAHHME B NEOMOKCOMT NOTEDA FramMmeT
HIMEHYMBDIX YOADBHAK

3. HoagmummnTe HA PACYHKe CIIOCOObI BereTATHBHOIO PA3MHOKEHMS.

KopHesuwem

Nyrosuuein

MNoykoBaHue

DparmeHTaLMA

5. 3HayeHHe M0JI0BOT0 PA3MHOKEHMSI:
ObecnieunBaeT NOSBICHUE YHUKATBHBIX KOMOWHAIIMN TEeHETHYECKOTO0 MaTepuaia B HOBOM 0cooH,
9TO OMOTAET BBDKUTH B MEHSIOLIMXCS YCIOBUSIX OKPY KaroLmel cpepl.
6. 3HayeHue 0eCmoJI0ro pa3sMHOKEHHUS:
B HOCTOSHHBIX yCIOBHUSAX Cpelbl AAaeT NPEUMYIIECTBO TOTO, YTO OCOOH JAOUYEPHUE OJUHAKOBHI, T.
€. IPUCTIOCOOJICHBI IMEHHO K ONpeieieHHbIM ycnoBusaM. [Iponecc pa3MHOKeHUs HAET OYeHb OBICTPO.
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8. YcTraHOoBHTE COOTBETCTBHE MEKAY CIOCO0aMu 0ecIoJIoro pa3MHOKeHHsl 1 OpraHu3MaMH,
JJISl KOTOPBIX OHHM XapaKTepHBI.

Croco0bl pa3sMHOKEHHS
1. Ilpocroe nenenuve Ha aBa (He MUTO3) 2. MUTOTHYECKOE JIEIIEHNE

3.Cnopoobpa3oBanue 4. C noMoUIbIO CIICHUATN3UPOBAHHBIX YACTEH Tena
5. @parMeHTanus 6. IloukoBauue
Opranusmel
A. Acniepruiut ¥ MeHUIUIIIT b. XonepHsiit BUOpHOH B. JloxxneBoit uepBb
I'. lnzeHTepuitnas ameba J. Kpacubli Kopasit E. Tronpnan
1 2 3 4 5 6
b r A E B i

8. Uro Takoe omionoTBOpeHue?

[Ipouecc cnusHUS CcHepMaTo30MAa W SIMIIEKIETKH, COMPOBOXKIAIOIIMNACA OOBEAWMHEHHUEM WX
TeHETUIECKOTO MaTepHalia, Ha3bIBaIOT OTUIOAOTBOPEHUEM.

9. Kakue TMIIBI ONJI0I0TBOPEHUSI BbI 3HaeTe?

Cy1iecTByeT JiBa OCHOBHBIX THIIa OMJIOJOTBOPEHUS — HAPYKHOE (BHEILLIHEE) U BHYTPEHHEE.

10. Kaxkoii HaGop XpomMocoM uMeeT 3urora?

JumiongHbINA TBOMHON HAO0P

11. InsAg KaKuX sKMBOTHBIX XapaKTEePHO HAPYKHOe OIJIOI0TBOpPeHue?

JlaHIIETHUKOBBIE, PHIOBI, 3 MHOBOJHBIE

12. Y xakux opraHu3MoB CyLeCTBYeT /IBOiHOe OII0A0TBOpeHHe?

Pacrenms otnena [lokpeitocemennsie (niu L{BeTkoBBIE).

Tema 2.3. OHTOreHe3 pacTeHHii, ;KUBOTHBIX H YeJI0BeKAa
1. laiiTe onpeaeneHus MOHSTHIA.

OHTOreHe3 — MPOIECC WHAMBHIYaTbHOTO Pa3BUTHSA OCOOM OT Hayaja €€ CYIIeCTBOBAHHS J0
KOHI[A KU3HU.

OMOpHOTeHe3 - 9TO MEPUOJ] Pa3BUTHS OpPraHu3Ma OT 00Pa30BaHUS 3UTOTHI IO POXKJICHHS (BBIXO/A
13 SIMIIEBBIX 000JIOYCK).

[TocTaMOprOHaTBEHOE Pa3BUTHE - HAYMHAETCS C BBIXOJ/Ia HOBOW OCOOM U3 SUIEBBIX 000JIOUCK HITH
(Ipu KHUBOPOKACHUH) U3 OPTaHU3Ma MaTepH.
2. 3anonHuTe TabanLy «TUMbl OHTOrEHE3a Y XXUBOTHbIX».

Tun pa3sBUTUA OcHOBHBIE XAPaKTCPUCTUKHU HpeIlCTaBI/ITe.T[H

Jlnannounwi  DKenTka B WX SWNEKIETKaX Majo, W 3HWroTa OBICTPO Hacexompble, peIOBI,

pa3BUBaeTCs B JHYMHKY, KOTOpas CaMOCTOSTEIHHO 36MHOBOJTHBIC
muTaercs M pacT€r. 3areM Yepe3 Kakoe—TO BpeMms
MPOUCXOAUT MeTaMOp(0o3 — TMpeBpalleHne JTUYUHKA BO

B3pPOCITYI0 0CO0b. Y HEKOTOPHIX BHIOB HAOIIOJAETCS JTaXKe
menasg [enoyka MpEeBpalleHUd W3 OJHOW JIMYMHKU B
JIPYTYIO U TOJIBKO IOTOM BO B3POCIIYIO 0COOb.

Sinexnagapiii  3apoAplll  TaKWX BHUJIAOB pa3BHBACTCS BHYTPH SHIIA, PenTunmm, nTunpl,
JIMYMHOYHAS CTaJus OTCYTCTBYET. STAUEKIIaiy e
MIICKOITHTAIOIIHE,

SIAIIEKIIETKH KOTOPBIX
0orarsl eJITKOM

BuytpuyTtpoOHblii[Ipy 5TOM pa3BHBarOLIMiACS 3apOABIL 3aJepPKUBACTCA B BonpmuHCTBO
MaTEpUHCKOM OpTaHu3Me, 00pa3yeTcsi BPEMEHHBI OpraH MIIEKONUTAIOMINX, B TOM
— TIUIalleHTa, 4epe3 KOTOpYH OpraHu3M MaTepu YHCIIe U YeJTOBEK

oOecrieunBaeT BCE MOTPEOHOCTH pacTyLIEro 3MOpPHOHA:
MbIXaHUE, MUTAHUE, BbIACIEHUE W 1p. BHyTpuyTpoOHOE
pPa3BUTHE OKAaHYMBAETCS MPOIIECCOM JI€TOPOKACHUS.

3. VYcraHoBHTE TOC/I€A0BATEJbHOCTh SIBJE€HMId M NPOLECCOB, NPOUCXOASIIINX B
IMOpHOreHe3se.

A) Helipynsnus b) 3urora B) Omactyna I') Mmopyna ) ractpyna E) neiipyna
OrtBeT: OrBae

18




4. B 4éMm 3akii04aeTcsi 3aKOH 3apOABINIEBOr0 CXOACTBA, copmyaupoBaHHblii Kapiaom
B3pom, 1 kakoBO ero 3HaueHue B OuoJOrun?

3aKoH 3apOABIINIEBOTO CXOJCTBA TOBOPHUT O TOM, YTO 3MOPHOHBI BCEX T'PYII MO3BOHOYHBIX Ha
PaHHMX CTaaUsIX BHEIIHE OYeHb MOX0XH. POpMyIHpoBKa 3aKk0HA «B mpezenax Tuna SMOPHUOHBI, HAUHHAS
C caMbIX PaHHHUX CTaAui, 00HAPYKUBAIOT U3BECTHOE OOILEE CXOACTBOY.

5. CooTHecuTe OpraHbl U CTPYKTYPBI OPraHH3Ma YeJ0BeKa C 3apOAbIIIEeBbIMH JTUCTKAMH,
U3 KOTOpPBLIX OHM (opMHpPYIOTCH B mnpouecce u(gepeHINMPOBKH KJeToK. BHecuTe B Tadaumy
COOTBETCTBYIOLIHE HU(PPBHI.

YCTaHOBUTE COOTBETCTBUE

CtpyKTypa opranuzma 3apoIbIIEBbIE TUCTKU
A) TICUCHD 1)9xromepma
b) oprans! ayBCTB 2)9HTOMEepMa
B) ckener 3)Mezonepma
I') koxa AlB|B|r|glE|X|3
1) roioBHOM MO3T
201311311

E) xpoBeHOCHas cucTemMa
’K) oprans! ciyxa
3) CIMHHON MO3T

6. Uto Takoe mpsiMoe pa3BHTHE, HEMPAMOE WIH pa3BuTHE ¢ MeTamMopgo3om? (mpsMoe —
POIMBIIKECS OCOOM HMMEIOT BCE OpPTraHbl, CBOMCTBEHHBIC B3POCIBIM OpPraHH3MaM, HENpsIMOe — HOBBIH
OpraHu3M BHEITHE HE MOX0XKUH Ha B3POCIYIO0 0CO0b, HIMEET 0COOBIC THIMHOYHBIC OPTaHBI).

YCTaHOBUTE COOTBETCTBUE

Opranusmsl Crioco0s! TOCTIMOPHOHAIEHOTO Pa3BUTH
A) Peunoii pak 1) Ilpsmoe

b) Cu3srii rory0on 2) Hemmpsimoe

B) Y 0OBIKHOBEHHBIH A B B T I E

I') Octpomopnas nsrymka 2 1 1 9 1 2

) [peiTkas smepuiia

E) Meny3a

7. KakoBbl 0CHOBHbIE PUYUHBI, BbI3bIBAIOIINE HAPYLLIEHUS OHTOreHe3a?

Hapymenns oHTOT€HE3a MOTYT BBI3BaTh MHOTHE (DAKTOPHI: 3TO M HEOIATONPUATHBIC BO3ACHCTBUS
OKpY>Karollel Cpeiabl, BIUAIOIIME Ha 3aPOJbILI (XI/IMHHGCKHG BEIIECTBa, pajudalys, NPUEM JIEKAPCTB,
QJIKOTOJISl M KYPEHUE Y YeJI0BEKa), a Takxke 00JIe3HU U UH(EKIIUU Y MaTEepH.

8. IlpuBenuTe NpuMepsl pa3BUTHS € PeBpallleHHeM.

HpI/I Pa3BUTUN C MPEBpaliCHUEM U3 51171[1& MOABJIICTCA JIMYMHKA, COBCPHICHHO HEIOXOXKasA Ha
B3pOCIIBIi Opranu3M. Takoe pa3BUTHE HA3bIBACTCS HEMPSIMBIM WIIH PA3BHTHEM C METaMOP(O30M, TO €CTh
MOCTENIEHHBIM TIPEBpallleHHeM OpraHu3Ma BO B3pOCIHyH 0co0b. Hampumep, y nuumHOK 0abouek
OTCYTCTBYIOT CIIOKHBIE TJIa3a, TEJIO HYallle BCEro 4epBeoOpasHoe. DTH JMUYMHKU HECKOJBKO pa3 JIMHSIOT,
AKTUBHO MUTAIOTCS U pacTyT. JJOCTUTHYB IpenesibHbIX pa3MepoB, JUYMHKA MPEBpaIlaeTcs B KyKOJKY, a
MTOTOM W3 Hee BBUTYTIISETCS B3POCIBIA OPTaHU3M.

9. Kakoe BiIusiHMe OKa3bIBaeT aJIKOTr0Jb, HHKOTHH, HAPKOTHYEeCKHEe BeIlecTBa Ha
pa3BHUTHE 3apPOJbIIIA Yel0BeKa?

Knetku 3apoppiiia 04eHb 4yBCTBUTEIBHBI K HEOMArONPUATHBIM BO3JIEHCTBUSAM U3 OKpYKatoLlen
cpensl. Oco00 OMacHBIM SBISETCS HUKOTHH, aIKOTOJb W HAPKOTHKHU, NMPOHUKAIOIINE B SMOPHOH uepes
IUTAlIEHTY OT Mareph. PeOeHOK pOoXKAaeTcss C aJKOTOJIbHON WM HUKOTHHOBOW 3aBUCHUMOCTHIO, C
MOBPEKICHHON HEPBHOM WIIM SHAOKPUHHON CUCTEMOM, HHOTAA — C YPOJCTBAMHU.

Tema 2.4. 3aKOHOMEPHOCTH HACJIET0BAHUS
3aganus, HanpaBJIeHHbIe HA CUCTEMATH3ALUIO  00001eHHe TeopeTHYecKoil nHopManuu
®opMyIHPOBKA 3aJaHUSI: COCTABbTE IJI0CCAPUIl C ONPEAEeTEHUSAMHU 110 TeMe « OCHOBHBIE TOHITHA
TCHETHKAa», UCTIOJIb3YS MaTepHasIbl JIGKIUH, y4eOHUKH, CIIOBAPH.

IIpumepHsBlil IEpeYEHb TEPMHUHOB:

AJbTepHaTHBHBIE TPU3HAKU
AnenbHbIE TEHBI
HeannensHele reHsl
JIOMMHAHTHBII pU3HAK
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PenieccuBnbIil npu3Hak
I'oMo3uroTHSEI Opranusm
I'eTepo3UroTHbI Opranusm
I'enoTun

®eHoTHUN

JurnbpumHoe CKpelnrBanme
Yucras nuHug

I'ubpun

Hacnencteennocts
N3meHunBOCTH

IIpakTH4yeckne 3aHATHA:

Pemenue 3amay Ha onpeneseHne BEpOITHOCTH BOSHUKHOBEHUS HACJIEACTBEHHBIX MTPU3HAKOB MpHU
MOHO-, JW-, TIOJUTHOPUIHOM W aHAIHM3HPYIOIIEM CKpEIINBAHWHW, COCTABICHWE T€HOTHUIHYECKHUX CXEM
CKpeIIUBaHU
Henp: HayYuThCS COCTABJIATH CXeMbl MOHOTMOPMIHOTO W JIUTMOPHIHOIO CKpelHBAHMSI.
OOopynoBaHue: pa3HOYPOBHEBbIC KADTOYKH € 321a4aMHU 110 TeHeTHKe.

Pewmnre 3anaun:

1) Cubupckuii JUTMHHOMIEPCTHBIA KOT Bachka CKpemmBaics ¢ cocelcKoi Komkoi Mypkoii. B
pe3yibTaTe 3TOr0 CKPELIMBAHUS POOMINCH 4 KOPOTKOIIEPCTHBIX WU 2 JJIMHHOLUEPCTHBIX KOTEHKA.
N3BecTHO, 4TO y KOILIEK KOPOTKas LIEPCTh — AOMUHAHTHBIA mpu3Hak. Onpenenutrb reHOTUIsl Bacbky,
MypKkH 1 BCeX KOTHT.

2) B :XxMBOM yrojKe KHWJIM MOPCKHE CBUHKHU: CaMell C JUIMHHOW IIEepCThIO U Takasd ke camka. Ot
X CKpEIIMBaHUs B IOTOMCTBE MOSABWINCH CBUHKM C JUIMHHOM W KOpPOTKOW mmepcthio. Kakosa
BEPOSITHOCTh TOSIBICHHUS KOPOTKOLIEPCTHBIX CBHUHOK, €CJIM CKPECTHTh CaMLOB C JJIMHHOM LIEPCTHIO U3
MIEPBOT0 MOKOJIEHHUSI C KOPOTKOIIEPCTHBIMH caMKkaMu? KopoTkast epcTh — peleCCUBHBIN MPU3HAK.

3) B ombiTe MO CKpEMIMBAaHMIO MOPKOBH B IOTOMCTBE ObUIO moiyueHo 1872 pacrenus, u3
KOTOpBIX 465 pacTeHMi MMEIN KPacHYI0 OKpacKy KOpHEIUIONa, a OCTajbHBIE XKENTylo OKpacky. Kak
HACJEeAYIOTCA TPU3HAK OKPACKH KOPHEIUIONOB Y MOPKOBH? CKOJBKO PACTCHHWA B IOTOMCTBE OBLIH
FETEPO3UTOTHBIMU ?

Tema 2.5. CuenjieHHOe HAcC/IeJ0BAHNE IPU3HAKOB

3akons! T. Moprana. CrierieHHOE HaclieZJOBaHI€e TeHOB, HapyIIeHue crerienus. Hacnenopanme
MPU3HAKOB, CIETIEHHBIX C TI0JIOM

IIpakTnuyeckue 3aHATHSA:

Pewienune 3apa4u Ha onpezeieHue BEPOSITHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX PU3HAKOB MIPU
CIIETIJIEHHOM HacJeI0BaHUM, COCTaBIEHNE T€HOTUITUYECKHUX CXEM CKpEIINBAaHUS
Lenp: 3aKpenuTh 3HAHUSA U YMEHHUS B pellleHUH TeHeThdyeckux 3afad. O0opynoBaHue: pa3HOYPOBHEBBIE
KapTOYKH C 3aJla4aMi 0 Te€HETHKE.

Pewnre 3amaun:

1) TeMHOBOOCHI, OOJBINIETIA3EIN JIEBIIA )KEHUTCS Ha CBETIOBOJIOCOM, OONBIIETIa30i MpaBIIIe.
KakoBa BepoATHOCTb pOXIEHHS B 3TOW CEMbE CBETIIOBOJIOCOTO peOeHKa JIEBIIH C OONBLINMHU Ta3aMH,
€CIIH M3BECTHO, YTO MaTh MY’KYMHBI MMeJia CBETJIbIe BOJIOCHI M MaJeHbKHE IJa3a, a OTell >KEHIIHHBI
o0Jajiar TeMHBIMH BOJIOCaMH, MAJICHFKHMU TJIa3aMH W OBLT JIEBIION (TEMHBIE BOJIOCHI, OOJBINNE TIIa3a U
YMEHHE JIy4Ille BIaJeTh IPaBOi pyKOW — TOMHHAHTHBIE IPU3HAKH)?

2) CeTioBoj0Cast MaTh MMEET CBOOOTHYIO MOYKY yXa M INIAAKHKA MOAO0POIOK, a TEMHOBOJIOCKIH
oren 001agaeT HeCBOOOJHON MOUYKOM yXa U TPEYTroNbHOU IMKOW Ha ogbopoke. X CbIH nMeeT CBeTIbie
BOJIOCHI, CBOOOJHYIO MOYKY yXa M TPEYTOJBbHYIO SIMKYy Ha IMOAOOpOIKe, a JA0Yh — TEMHBIE BOJIOCHI,
HECBOOOJHYI0 MOYKY yXa WM TJIaIKui moadopomok. OmpenenuTh TeHOTUIIBI POAUTEICH W IeTei, eciu
W3BECTHO, YTO CBOOOAHAS MOYKA yXa, TEMHBIE BOJIOCHI W TPEYTrOJbHAs sIMKa Ha MOAOOPOIKE SBIISIOTCS
JOMHHAHTHBIMU ayTOCOMHBIMU MTPU3HAKAMH.

3) IIpu ckpemmBaHUN YEPHBIX MBIIIEH C JTUHHBIMHU YIIIAMHA U KOPUYHEBBIX MBIIIEH C KOPOTKIMH
yIIaMd BC€ MOTOMCTBO OKa3aJloCh YEPHBIM C JJIMHHBIMH yIIamMH. B pe3ynbprare CKpemuBaHUS 3TOTO
MMOTOMCTBa MEXIy coOoi momyunnu 144 memmonka. OnpenenuTs TeHOTHITBI TOTOMCTBA M KOJIHYECTBO
MBIIIAT KaKJ0TO MOIyYeHHOTO (PeHOTHUTIA.

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYMBOCTH
M3MeHYnBOCTH IIPU3HAKOB. BI/II[I)I U3MCHUYMBOCTH:. HACJICACTBCHHAA U HCHACJICACTBCHHAA. 3aKoH
TOMOJIOTHYECKHX pAIOB B HacieacTBeHHou wu3meHunmBoctH (H.M. BaBwmioB). MyrammoHHas Tteopust
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W3MEHYMBOCTH. BUIBI MyTauuii U NpUYMHBI UX BO3HUKHOBeHHs. KapuoTtun uenoeka. HacnencrBenHsie
3a0oneBaHysl 4eJoBeKa. ['eHHbIE W XPOMOCOMHBIE OOJe3HM ueloBeka. bojesHu ¢ HaciaencTBeHHOH
MPEAPACIIONIOKEHHOCTRIO. 3HAYCHHWE MEAMIMHCKOM TeHETHMKH B TIPEJOTBPAICHHA ¥  JICUYCHUU
TCHETHYECKHX 3a00JICBaHUI YeTIOBEKa.

IMoaroroBKka yCTHBIX COOOIIEHMH ¢ Mpe3eHTamuen

@opMyJIMPOBKA 3aJaHUS: TTOJTOTOBLTE YCTHOE COOOIICHNE U PE3EHTALUI0 00 OTHOM
HaCIIeICTBEHHOM 3a00JieBaHHuU. B cTpyKType cooO0IIeH s U MPEe3eHTal He00X0AUMO OTPa3UTh:

1. Ha3Banue 3aboneBanus

2. Tunmzanus 3a0oneBaHus a. A) TeHOMHOE / TeHHOE / TIONTMTeHHOE / XPOMOCOMHOE

b. b) ayrocoMHO-IOMUHAHTHOE / @y TOCOMHO-PEIIECCUBHOE / CIIETIIIEHHOE C MOJIOM

3. CymHocTh MyTaluu (Ha KIETOYHOM YPOBHE)

4. KnuHnveckue mposiBieHus 3a001eBaHus

5. HacToTa BCTpe4aeMOCTH

6. JImarHocTHka

7. UcrouHrKy HHPOPMAIHH.

O1neHuTe Npe3eHTALHIO 10 CIESAYIOUINM KPUTEPHUSIM:

DJIEMEHTHI COACPKAHUS Hannuune OtcyTCcTBHE

TuTyJIBbHBIA Cllali]

Hassanue 3a0oneBanust

b=

Caegnenus 00 aBTOpax

JlaHa rmoHas THIHM3ays 3a00JIeBaHUs

[TokazaHa CyITHOCTH MYTaITHH

AW |—[—=|—

OHI/ICElHI)I KIMHHUYCCKHC HpOSIBJ]CHI/ISI
3a00JIeBaHUs

VYkazaHa gacToTa BCTPCUYAECMOCTD

Onmucana JNArdHOCTHKa

YkazaHbl HICTOYHUKH HH(pOpMaIMu

Sl Rl g

Co0mroneHue eqUHOTO CTUIIS
pEe3eHTALIN

9 Marepualt Obl1 HHTEpECEH

10 Matepuai ObLI IOJIe3eH

[Ixana mepeBojia 0aIOB B OTMETKY

12-11 GamnoB - «5»

10 - 8 GaimoB - «4»

7-6 6aioB -«3»

Menee 6 0aIOB WM OTCYTCTBHE PAOOTHI - «2»

IIpakTHYecKHe 3aHATHSA:

Pemenue 3amay Ha ompezeneHHe TUMAa MyTallMy TpH Tepefade HacleJCTBEHHBIX MPU3HAKOB,
COCTaBJICHHE TEHOTUITHYECKHUX CXEM CKpEIMBAHUS.

Ienb: 3aKkpenUTh TEOPETHYECKHE 3HAHMA O THUIAX MyTalMd M MX NPOUCXOXKICHUH, HAYUHTHCS
pelaTs 3a1a4d Ha ONPEEICHUE TUIIOB MyTalli.

Xon paGoThI:
1. M3yunTe TE€OpETUIECKYIO YacTh.
2. BemonHuTe 3aaHUS MTPAKTHYECKONW YacTH.

KpaTkue TeopeTnuyeckue cBeleHUs

MyTanus OT JIaTHHCKOTO «mytatio» - HW3MEHEHHE. JTO KaueCTBEHHBIE M KOJIWYECTBCHHBIC
m3menenust [IHK opranusmMoB, npuBoasiue K U3MEHEHUsIM reHotuna. TepmuH BBeAEH ['yro ne @puszom
B 1901 roxy. 3arparuBaror JJHK B pasmudyHON CTENEHH: OTHEIBHBIA T€H, OTIACIBHYIO XpPOMOCOMY WJIH
BeCh TeHOTHII. 10 ypOBHIO BOBHHKHOBEHUS MyTalluX ACTAT HA TPYTIIHL.

I'ennble MyTanmu: Mi3MeHeHNE OMHOTO WM HECKOJIBKUX HYKJIEOTHIOB B IpeAeax FeHa, UX 4acTo
Ha3bIBalOT ToueYHbIMU. OHU Bo3HUKAIOT npu perinkanuu JIHK, BMecto koMmiemenTapsabix nap A-T u
I'-1] BO3HMKaIOT HENpaBWIbHBIE COUYETAHUS, B Pe3yJbTaTe BO3HHMKAIOT HOBHIE COUYETAHHS HYKJIEOTHJIOB,
KOTOpbIe KOIUPYIOT HOBbIE WIIM M3MEHEHHBIE Oenku. Takue, Ka3aaoch Obl, HE3HAUNTEIbHBIE N3MEHEHUS
MPUBOIAT K CEPbE3HBIM, HEU3JICUUMBIM 3a00JIEBAaHUSM.

XpOMOCOMHBIE MYTallMd 3HAYUTEIbHBIE W3MEHEHHSI CTPYKTYPBl XpOMOCOM, 3aTparuBaioT
HECKOJIBKO T€HOB. B 3aBHCHMOCTH U3 U3MEHEHUH UX JENAT HA TPYIIbL:

A) yTpara - OTpbIB KOHLIEBOIM YaCTH XPOMOCOMBI (XpOMOCOMHAsI MyTallysl HPUBOJHUT K CMEPTH).
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B) neneuus — yrpara cpenneit yactu (Tspkesble 3a0051€BaHus, JIETaIbHBIA UCXOT)

B) nynnukanust —yiBoeHHE KaKOro-au0o ydacTka

I') maBepcust — pa3pblB XpOMOCOMBI B 2-X MeCTaxX, pa3BOpOT MOJY4YHBIIErocs (parMeHTta Ha
180°u oOpaTHOE BCTpauBaHKE HAa MECTO pa3phIBa.

) TpaHCnoKamus- y4acTOK XPOMOCOMBI HPUKPEIUIAETCS K OPYroi, HEe TOMOJIOTUYHOM eil.
Bo3zHukaroT npu HapyIeHusaxX mpouecca JeIeHus..

E) xpomocomHBle a0eppalid - pa3id4Hble H3MEHEHHS CTPYKTYpBl XPOMOCOM (HEXBATKH,
TpaHCIOKAllUK, WHBEPCUH, AYIUIMKAIMHN), 3aTparuBaromuye 00e XpoMaTHIbl, MOCKOJIBKY 3TH MU3MEHEHUS
MPOUCXOAAT 1O Havajga perumkanuu, T. €. Ha craaum Gl kmerounoro mukna. MHorma mox
XPOMOCOMHBIMU a0eppalysiMi  [OAPa3yMEBAalOT BECh KOMIUIEKC HApylIEeHHMH TIeHoMa Ha YPOBHE
OTJENIBHBIX XPOMOCOM.

XpOMOCOMHBIE MyTaluH: 3aKOHOMEPHO MPHUBOAAT K THOETN OPraHM3MOB, TaK KakK 3aTparuBaioT
LEJIBIE XPOMOCOMBI

['eHOMHBIE MyTaIi: N3MEHEHHNE YUCIIa XPOMOCOM, KOTOpPBIE OBIBAIOT:

A) He KpaTHO ramionaHoMy Habopy (£ 1 xpoMocoma) — reTeporIouaus;

B) kpatHO ramongHOMy Habopy (yBenuueHHE 4McCia XpomMocoM B 2, 4 u Oomee pa3) —
nonututonans. IlpuunHa HacmeACTBEHHBIX 3a00I€BaHNH Y YeTTOBEKa — 3TO MyTalllH, TO €CTh CIIOHTaHHBIC
W3MEHEHHUs] T€HOB, KOTOPHIE BO3HHUKAIOT, B MEPBYIO OYepeab, MO BIMAHHEM OKpPY)KAIOIIEH Cpessl.
Jleuenne HacienCTBEHHBIX 3a00J€BaHUI KpailHE 3aTPYIHEHO, €T0 NPAaKTHYECKH HE CYLIECTBYET, MOYKHO
JIUIUB YITy4YIINTh CAMIITOMBI.

Iopsinox BhINMOTHEHNA padoT

3apganne 1. PemnTs 321241 HA TeHHbIEe MyTalluu

Oo6pa3sen pemenus 3aaa4

Kakx w3MmeHnTcs cTpykTypa Oenka, ecnmu u3 Koampyromero ero ydactka JIHK
S’TTATTTAAATTTHATL 3’ ynanute nsaTsiii u 13-i cneBa HyKJI€OTHABI?

Pemenue: Iloctponm monekyny n-PHK no npuHnumy kommieMeHTapHOCTH, a 3aTe€M ONpPEAeITuM
MOCJIEA0BATEIbHOCTh AaMUHOKHCIIOT B MMOMUIIENTHAHON EMN 10 U3MEHEHUN

JHK: 5 TTATTTAAATTTHATL 3’— xomoreHHas eTb

3> AATAIATTTAAAI'TLL 5° — MaTpu4Hast LiETb

N-PHK: 5 VYAVI'YAAAVVVYIAT 3°

a/K: JeH-1uc-nu3-PeH-TIIH

[Ipoussenem ykasanHble n3MeHeHus B crpykrype JAIHK u BHOBB ompenenuM nocieroBaTeaIbHOCTh
amuHokucioT u-PHK: 5 YYAVVAAAVYVVA 3°

a/k seii-ne-acm-ne

1) Yuactok nenu Oenka BUpyca TabauHOH MO3aWKH COCTOMT M3 CICAYIOIINX aMUHOKHUCIIOT: Cep-
INIn-cep-une-Tpe-mpo-cep. B pesynbrare Bo3aedictBus Ha MPHK azorucroit kucnotel nurtosm PHK
npeBpaiiaercs B ryanud. Onpenenure U3MEHEHHUs B CTPOSHUM Oelika BHpYyca Iociie BO3IACHCTBHA Ha U-
PHK a3oTtucToii KHCIOTOM.

Pewrenue:

Pemruts 32124 HA TEHOMHBIE MYTAIIUH

O0pa3ubl penieHus 3aaa4

[pu perenun moqOOHBIX 33124 HY>KHO YKa3aTh, IPH CIUSHAN KaKUX TaMeT (OPMHUPYETCsI 3UroTa
C JaHHBIM KapUOTHIIOM, 3aT€M IOKa3aTh MEXaHW3M BO3HHKHOBEHHS JTHX TaMeT B Ipollecce Meho3a.
3amava 1. B xierkax ¢ubpoOmactoB sMOproHa deioBeka ycraHoBlieH Kapuoturl 3A+XX. OObsicHUTE
MEXaHH3M BO3HHUKHOBEHHUS TAKOTO KAPHOTHIIA.

Pemenue: OOmiee xoyimdecTBO XpoMocoM B kapuotuiie 3A+XX paBHO 22x3+2=68 xpoMocom.
3urora ¢ kapuotunoMm 3A+XX Moria BO3HWKHYTHh NPHU CIUSHUU: HOPMAIbHOW AWTekIeTKH (A+X) ¢
AHOMAJTEHBIM criepMaTo30uaoM (2A+X)
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a6xp  2A+XX i

A AX
BOGRD G
23 xp. 23 xp. 23 xp. 23 xp.
_.-'-"""Frf ‘-H-‘"‘“-.
2A+X < osv
p— \\\
Carx D Gax Doy > oy D
45 xp. 45 xp. 1 xp. 1 xp.

IAFKN = (A+X]) + (ZA+X)

1) OOBSCHUTH MEXaHU3M BO3HUKHOBEHHS KaproTumia 2A+XXX y KEHIIHBL.
VYkazaTh 00Iee KOJIMYECTBO XPOMOCOM B KApHOTHIIE W KOJMYECTBO XPOMOCOM B TaMeTax.
VYka3are Ha3zBanue myTanuu? OxapakTepu3oBaTh (PEHOTHIT U Ha3BaTh cuHApoM? PerieHue:

Pemuth 3a1a4un Ha XPOMOCOMHBIE MYTallUH
1) B pesynbraTe MyTanuu nocie1oBaTeIkHOCTh TeHOB B XxpoMocome n3MeHmnack ¢ ABCDEFGH
Ha ABCFDFH. Onpeaenute THI XpOMOCOMHON MyTallH.
Pemenue:

Bomnpocs! A5l caMOKOHTpPOJISA:

1. HazoBuTe mpuauHBI 00pa30BaHUS MYTaIlHi.

2. C yeM cBsI3aHBl XPOMOCOMHBIE MYyTallUH?

3. Kakue wu3MeHEHHsS NPOUCXOAAT C OpPraHM3MOM Ipu TeHOMHbIX MyTanusx? Ilpueante
HIPUMEPBHI.

Pa3znea 3. Teopus 3BoJIonun
Tema 3.1. UcTopusi 3BOJIIOLMOHHOTO y4eHHsl. MUKPO3BOJIIOLNS
3ananusi, HApaBJeHHbIE HA CHCTEMATH3AIUI0 U 00001eHe TeOpeTHYeCKoil nHpopMaun
DopMyJTHPOBKA 3a[aHUsI: 3aTIOJHUTE TaOHIy «Brimam ydeHbIX B pa3BUTHE OMOJIOTHN», YKA3aB
YYE€HOT0, BpEMEHHON mepron padoThl Hax OTKPHITHEM U JaiTe KPaTKyI0 XapaKTePUCTHKY OTKPBITHS,
WCTIOJIB3YsI MaTepua JEKIui, yaeOHHKa, WHbIC UCTOYHUKH WH(OPMAIIHH.
Tabavua - Bknag, y4eHbix B pasButne 61onormum

YyeHslid BpemenHnoii nepuon Kparkas
XapaKTEepUCTHUKA
paboThl y4EHOTO

KpuTepum ougHMBaHNS 3aaHuns:

5 (oTIMYHO) Ta0JIMIIA BBIITOJIHEHA B TIOJTHOM 00hEeMe

4 (xoporio) B XOJ€ 3allOJHEHUs TaOMuIbl MaTepual OTpakeH He IOJHOCTbIO,
HMMEIOTCSl He3HAUUTEIbHBIE HETOUHOCTH, HEI0UETHI

3 (YIOBIIETBOPUTEIIBHO) | B XOJI€ 3alOJHEHHS TaOJMIBI MaTepual OTPaXEH HE IMOJHOCTHIO,
UMEIOTCS 3HAUUTENIbHbIE HETOYHOCTH, HEJJOYETHI

2 Tabnuia orpaxkaeT Menee 50% marepualia Wid HE BBIIOJIHEHA
(HEeyIOBJIETBOPHUTEIHHO)

Tema 3.2. Makpo3so/onusi. Bo3HUKHOBeHue U pa3BUTHE )KM3HU HA 3emJie
Bomnpock! 111 caMOKOHTPOJIS
1. UTo NOHMMAIOT O] MaKpO3BOIOLUEH?
Makpo3BouTioliel Ha3bIBaeTCsl MPOILECC M3MEHEHWsl COCTaBa JKM3HEHHBIX (GopM Ha 3emie B
TEUYEeHHE OYCHb JITUTEIBHBIX MPOMEKYTKOB BpEMEHH, KOTIa cTapble JOPMbI CMEHMIIH HOBBIE.
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IMon makposBomOLMEl TOHUMAIOT TaKkKe Mpolecc oOpa3oBaHHS M3 BHUAOB HOBBIX POJOB, U3
POJIOB - HOBBIX CEMEWCTB U T.JI. B BOCXOAALIEM MOPAJIKE.

2. Kakue BbIIeJAIOT TJIaBHble HamnpaBjieHusi 3Bojonuu? IlpuBenure mnpumepsl Tpymil
OPTraHN3MOB, 3BOIOIIMOHHOE PAa3BUTHE KOTOPHIX UAET IO HA3BaHHBIM BaMU HAIIPABICHUIM.

buonoruyeckuil mporpecc - yCHEIIHOE 3BOJIOLMOHHOE PAa3BUTUE CUCTEMATHUYECKOM TPYIIIHI,
CBSI3aHHOE C yBEIIMYCHHE YUCIIa BXOAAIIUX B HE€ BHJIOB, OJBUAOB M APYTUX TaKCOHOB, PACIIMpEHHUE
apeaJia, MOBBIIIEHHE YHCIEHHOCTH O0co0ei u T. 1. Hapsimy ¢ 3TUM mpoucXoIuT nprcrnocoOieHue BUI0B K
KOHKPETHBIM  YCIOBHSIM  JKHU3HH, OCYIIECTBIISIETCS ux crelMaIu3arysl. Pesynbratom
MaKpOASBOIIOIIMOHHBIX TIPOIIECCOB CTAHOBATCS CYIIECTBEHHBIE W3MEHEHWs] BHEIIHETO CTPOSHUS U
¢usnonornu opraHm3MoB. B HacTosmiee BpeMsl B COCTOSHHH OHOJOTHYECKOTO IMporpecca HaXOAATCs
LBETKOBBIC PACTEHUS], HACEKOMBIE, OPIOXOHOTHE MOJUTFOCKH, KOCTHBIE MIICKOTIHTAIOIIHUE.

B npuponme BcTpewaetcs u  Ouonormueckmii perpecc. OH XapakTepu3yeTcsi dYepTamu,
MIPOTUBOIIOJIOXKHBIMA OHMOJIOTHYECKOMY MPOTPECCy: Cy)KEHHEM apeaia, yYMEHBIIEHHEM 4rcia BHIOB,
TIOMYJISIIAN, YHCIEHHOCTH 0co0eil. B urTore oH 4acTo BeleT K BBIMHPAHHIO BHIOB. Hampmmep, u3
MHOTOUYHUCIIEHHBIX BETBEH JPEBHEMIINX 3E€MHOBOIHBIX OCTAIMCh TOJBKO TE, KOTOpBIE MPUBEIU K
00pa30BaHUIO COBPEMEHHBIX KIJIACCOB 3€MHOBOAHBIX W IPECMBIKAIOIIUXCS, B TO BpeMsl KaK HEKOrna
MPOIBETABIINE IWHO3ABPHI MPAKTHYECKH TIIOJHOCTBIO BBIMEpNH. B HacTosmee Bpems B COCTOSHUU
perpecca HaxOIATCS TOYTH BCE PEIMKTOBBIE TPYMIIBI OPraHHU3MOB - JPEBOBUAHBIE MAOPOTHHKH,
JIBOSIKOJTBIIIAIINE PHIOBI, SUIEKIATyIIIe MICKOTIUTAIONINE U JIP.

3. KakoBbl OCHOBHBIE NYTH [OCTHXKEeHHsI Ouojiorudeckoro mporpecca? Ilpuseaure
COOTBETCTBYIOIINE TPUMEPHI.

Br1enstoT Tpu OCHOBHBIX MYTH AOCTHXEHHUSI OMOJIOTUYECKOro mporpecca.

1. Apomopdo3 - KpymHOE, NPHUHIUNHAIFHO HOBOE, CYIIECTBEHHOE MAaKPOABOIIOIMOHHOE
W3MEHEeHHNe, TOBBImaroniee OOMMA YPOBEHb OPTaHU3AIlMM TPYMIBl OPTaHW3MOB, BCIIEACTBHE YErO
KHU3HEICATEIIbHOCT OPraHU3MOB YCHIIMBAeTCs. ApoMop]o3bl AalOT 3HAYUTENbHBIC NMPEHMYIIECTBA B
0opr0e 3a cyliecTBOBaHHUE, IENal0T BO3MOXHBIM IIepexo]] B HOBYIO cpeny oouranus. K apomopdoszam y
KUBOTHBIX MOYXHO OTHECTH TOSBIICHHE XHBOPOXKACHHUS, CIIOCOOHOCTH K TOAJEPKAHHUIO MTOCTOSHHON
TEMIEPaTyphl TeNla, BOSHUKHOBEHNE 3aMKHYTOH CHCTEMBI KPOBOOOpAIIeHN, a Y PACTCHHI - MOSBICHNE
LBETKA, COCYJUCTON CHCTEMBI, CIOCOOHOCTH K MOIACPKAHHIO U PETyTUPOBAHUIO ra3000MeHa B JIUCTHSX.

2. Uanoamanramusi - 3TO NPOTPECCHBHBIC, HO MENKHE HSBOIIOLMOHHBIE W3MEHEHUS, KOTOpBIC
MOBBIMIAIOT PUCTIOCOOJIEHHOCTh OPTraHU3MOB K YCJIOBHSM CpeAbl obuTanus. Mawoamantamus He
CONPOBOKIACTCS HM3MEHECHHEM OCHOBHBIX 4YepT OpraHW3aluH, OOIIMM MOIBEMOM €€ YpOBHSA W
TTOBBIIIICHHEM HWHTEHCUBHOCTH JKH3HENEATEIBHOCTH opraHuiMa. [IpummepoM wanoananTanuii SBISETCS
3alIUTHAs OKpacKa KUBOTHBIX WM MPHUCIIOCOONIEHNS HEKOTOPHIX pbIO (kambarna, coM) K JKU3HU y JTHA -
yIJIOIIEHHUE TeJla, OKpacKa MmoJi BET yHTa, pa3BUTHE YCUKOB U mp. Jpyroi npumMep - MpucHocoOIeHHs K
nonéry y HEKOTOPBIX BHIAOB MJICKONHUTAIOMIMX (J€Tydyde MbIMH, Oenku-neTsrd). [Ipumeps
WAMOAJANTAIlA Y PAaCTeHUHA - MHOTOOOpa3HbBIE MPHUCIIOCOOIEHUS K EPEKPECTHOMY OIBIICHHUIO I[BETKA
HAaCEeKOMBIMH WJIM BETPOM, IPHUCIIOCOONEHUS K pPAcCEMBAHMIO CeMsH. MamoamanTanué NPHBOIAT K
BO3HHKHOBEHHIO HU3IIUX TAKCOHOMHUYECKHX TPy (BUIBI, POJbI, CEMEWCTBA).

3. HereHeparus Ben€T K YIPOIICHHUIO OPraHHM3allM{, YTPaTe psAlla CHCTEM M OPraHOB M YacTo
CBSi3aHA C TMEPEeXOJOM K Tapa3suTHYEeCKOMy o00pa3y JKHM3HH. YTPOIIEHHWE OpTaHM3allii IapaszuTa
3aTparuBaeT MpeXk/e BCETO CHCTEMBI, HEOOXOMMBbIE JUIsl )KU3HU B OTKPBITOH cpelie, HO JIMIIHNAE BHYTPH
XO3sIMHA, - OPTaHbl OPUEHTAIINH, INIIEBAPEHUS, IBIKSHHS U T. TI.

I[Ipu oOmem ympomieHMM OpTaHW3alMil y  [apa3uTOB  BO3HHUKAOT  CHEIH(HYECKUE
MpHCIIOCOOIeHNs (4acTO BeCchbMa M3OLIPEHHBIE) K YCIOBUSM JKM3HM BHYTPH XO035AMHA. Y Mapa3UTHYECKUX
yepBell MOABISIOTCS MPUCOCKH, KPIOUKH, MOTYYaloT 3HAUUTENIbHOE Pa3BUTHE OpraHbl pa3MHOKEHUS.

4. O0bsicHUTE, YTO O0LIEr0 M B YEM COCTOMT pa3jnMune Mexay MAKPO- © MUKPOIBOJIIOLUEI.

Her mnpuHIMNMampHBIX pa3nuyuuii MeXAy TpoleccaMd o0pa3oBaHUS HOBBIX  BHIOB
(MukposBONIOUKEH) W TpoueccaMd (HOpMHpPOBaHUS Ooyee BBICOKMX TaKCOHOMHUYECKHX TPYII
(MakposBorOnKeit). B Makpo3BoMIONMM IEHCTBYIOT T€ K€ MPOLECCHl: BO3HUKHOBEHHE (PEHOTUITMYECKHX
M3MeHeHHH, 00prOa 3a CyIIecTBOBaHNE, €CTECTBEHHBIN 0TOOP, BEIMIpaHHe HauMEHee MPUCTIOCOOICHHBIX
dhopm.

OTyin4ynie COCTOUT B TOM, YTO MHUKPOIBOJIIOLHA - 3TO 3BOJIIOLMOHHBIE MPOLECCHI, MPOTEKAIOIINX
BHYTPH BUJA, B IIpeJieNax MOMyJsui. MakposBoonnel ke Ha3bIBaeTCs HCTOPUIECKOE Pa3BUTHE TPYIII
OpPraHM3MOB (TaKCOHOB) HaJIBUJOBOTO PaHTa.

5. llogymaiiTe, KaKoii XapakTep HOCAT M3MeHeHHUs, MPOUCXOASIIHNE C OPraHU3MaMHu NpPH
Pa3JIMYHbIX HATIPABJIEHUAX OHOJOTNYECKOT0 Mporpecca.
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Apomopdo3sl  AAIOT 3HAYMTENBHBIE MpeuMyllecTBa B OoprOe 3a CylIecTBOBaHHE, OENA0T
BO3MOXHBIM MIEPEX0]I B HOBYIO Cpely OOUTaHusI.

I/IJII/IOEIJIaHTaHI/II/I IIOBBIIIAIOT HpI/ICHOCO6HeHHOCTB OpPraHu3MoB K YCJIOBUAM CPEIbI oOuTaHM.

Jerenepaniusi CHIIBHO MOBBIIIAET MPUCIIOCOOICHHOCTh OPTaHU3MOB K YCIIOBHSIM CpeJibl 0OUTaHUS,
HO TaK)X€ YMEHbIIIAET MAHCHl BBDKUTH B IPYTUX YCIOBUSX.

OTO AOMONHUTENHHO HILTIOCTPUPYET TOT (DaKT, YTO DSBONIONHA B JKUBOW NPUPOAE HOCUT
MPUCTIOCOOUTENBHBIA XapaKTep, KOTOPBIA JOCTHUraercs TpeMsi NyTsAMH: 1) OOmMM IOBBIIICHHEM
OpraHu3allid M aKTHBM3alMeH >KU3HENESATeNBbHOCTH, 2) Y3KOM crenuanuzanued, 3) ympolieHueMm
CTpOCHHUS U PYHKINH.

6. IloaroToBbTE COOOIIEHHST W/MJIH MYJIbTHMeIHiiHbIE NMpPe3eHTAMH O JA0KAa3aTeJbCTBAX
3BOJIIOLIMH.

7. Koraa BO3HMKJIM NepBbIe dKUBbIe OPraHU3MBbI?

IlepBble XHMBBIE OpPraHW3MBI BO3ZHUKIN OKOJIO 3,5 MipH JeT Ha3an. JTo ObUtH aHa’pOOHBIE
I'eTepOTpO(bI)I, KOTOpPBIEC IMUTAJIUCh OPraHUYCCKMMU BCIICCTBAMHU, COACPKAINIMMUCA B «ICPBUYHOM
OyJIbOHEY.

8. Kaknmu opranusMamu ObLJI IPeICTaBJICH sKMBOW MUP B KPUINITO30€ (1oKeMOpum)?

KpunTo3oii cocTouT U3 HECKOJIBKHX 3p. B apxeiickyro apy 3emiTio HacessiIn epBbie aHa3POOHBIE
rerepoTpodbl; 3 MIPJ JIET Ha3a]| MOSBHIUCH IMaHOOaKkTepuu. B npoTepo3otickyto 3py (2,5-0,5 mup et
Ha3zag) B arMmoc(epe HAKOMWIOCH JOCTATOYHO KHCIOPOJd, YTOOBI BO3HUKIM TIEpBBIE a3pOOHBIC
opranm3Mbel. B pesymprare cuMOMO3a pasHBIX TPYNI JAPEBHUX MPOCTEUIINX OPraHU3MOB
cOpPMHUPOBATUCH IYKAPUOTHYECKUE KIIETKH, ONU3KHME K COBPEMEHHBIM. B WTOre B mpoTepo3oe Ha
KJIETOYHOM YPOBHE YK€ OOHapy»KHBAaIOTCS BCE LAPCTBA JKUBBIX OPraHU3MOB (pacTEHUs, XKUBOTHBIC U
rpuOsl). B mocnemame 100 MJIH JeT 3TOM 3pBI MOSBHIIACK MHOTOKIETOYHOCTH; BO3HUKIHM TyOKH,
KHIIEYHOTIONIOCTHBIE, YePBH, UTIIOK0XKHE, YWICHICTOHOTHE, MOJUTIOCKH 1, HAKOHEII, TIEPBBIE XOPOBEIE.

10. IToyemy B HepMCKHH MEpPHO MNMAJTEO030HCKOH 3pbI BbIMEPJIO 00JbIIOE KOJHYECTBO
BUI0B aMpuomii?

B nepmckwmit neprox (285-230 MitH JeT Ha3a/) KIMMAT CTall CYyIIECTBEHHO XOJIOHEE U CyIIe, YeM
B KapOoHne. [TosToMy uMCICHHOCTh aM(pHUOHUil, KOTOPHIM BoOJia HEOOXOAMMA JUIS YBIOKHCHHS KOXH U
pa3BUTHUS JTUYHUHOK, CTaJa PEe3KO COKpAIlaThcs. MHOTUE KPYIHBIE U TUTAHTCKUE BUIBI OBICTPO MCUE3JIH.
B nenom mpownzornia 10BOIBHO OBICTpasi cMeHa aM(pUON pEeNnTHUINAMU, KOTOPhIe OBUTH TOPA3/I0 Jydlle
MIPUCIIOCOOJIEHBI K CYXOIyTHOMY 00pa3y *KH3HH.

11. B xakoM HanpapBJieHMH LLJIA BOJIOIUSA pacTeHuii Ha cymie?

IlepBpIMU pacTeHHSAMH, TOSBHBIIUMHUCS Ha 3emile, ObUIM BOJOPOCIH, KOTOpPHIE POCITH H
pa3BuBaiNch B okeaHe. [lepBrie Ha3eMHBIE PacTEHUS - nCuwiogumbl BEIIDIN Ha cymry B cuirype (440-410
MiaH et Hazan). KapOon (350-285 muH et Haszalx) NpeAcTaBIsul cOOOM IAPCTBO CIIOPOBBIX -
MaopOTHUKOB, XBOIIEH, IiayHoB. WX napeBoBuanele (opmbl gocturamu B BbicoTty 30-40 M u
00pa3oBEIBAN OTPOMHBIE Jieca. IlepBble BHIIBI TOJIOCEMEHHBIX BO3HUKIN B MEPMCKUN MEPUOI, M ITOYTH
BCIO M€3030HCKyt0 3py (230-67 MuH et Ha3ajd) ToJI0CeMEHHBIC JOMUHHApOBAIM Ha 3emiie. B MenoBom
nepuoze (137-67 muiH JeT Ha3ax) MOSBISIIOTCSA W OBICTPO PacIpOCTPaHSIOTCS MOKpbIToceMeHHble. OHU
MOCTENEHHO BBITECHWIN CIIOPOBBIX, CYIIECTBEHHO MNOTECHWINM TOJIOCEMEHHBIX M T'OCHOACTBYIOT Ha
IUTAHETE B HACTOAIIEE BpEMSI.

B nenrom 3BoJIIOIMS paCTEHUI Ia B CTOPOHY BCE OOJIBIIET0 MPUCIIOCOOICHHUS K )KU3HU Ha CYIIIE:
pasBuTHE TKaHed (B TOM UHCJIEe TIOKPOBHBIX, MEXaHWYECKHMX U TMPOBOJAIINX), TNEpPeXoa K
OTIJIOJIOTBOPEHUIO, HE 3aBUCAIIEMY OT HAIMYHS BOJBI, TOSBICHNE CEMSH U TIOJIOB.

12. OxapakTepu3yiiTe IBOJIONMIO KHBOTHBIX B NAJ1€030HCKYIO 3pYy.

[Maneo3zoiickas spa (570—230 muH JieT Ha3aa) pa3AenseTcs Ha WecTh nepuoaoB. B kemOpun (570
—>500 muH ner Hazaxd) u opaoBuke (500-440 miH et Ha3ax) B OKeaHe MPeoOIagaroT MeTy3bl U KOPaJlbl.
[NosBATOTCA ApeBHUE UIEHUCTOHOTHE-TPHIIOONTHL. llocTemeHHO ycmokHAIOTCA XOpAoBele. B cmmype
00pa3yroTcsl HACTOSIIME MMO3BOHOYHBIE - OECUENIOCTHBIE PBHIOBI, OT KOTOPBIX MPOW3OLUIN COBPEMEHHBIE
pBIOBL. Ha cymry BEIXOAST niepBble OECIIO3BOHOUHBIE - IPEBHUE NTAYKOOOPa3HBIE.

B nesone (410—350 muH neT Hazaq) TOCIOACTBYIOT XpSIIEBbIE PHIOBI U YK€ MOABISIOTCS
TNIEPBbIC KOCTHBIC. Bo3HukHOBEHHE KHUCTCTICPBIX W ABOAKOJbIINAIINX pBI6 MPpUBOAUT K IMOCTCIICHHOMY
BBIXO/1y TIO3BOHOYHBIX Ha cymry. [losiBisitores mepBble ampuOuM, B TOM YUCIIe KpyHbIe cTeronedansl. B
KapOOHE B Jiecax OOHMTAIOT TEPBBIE KPHUIAThIE HACEKOMBIE, HATIOMUHAIOIINE TUTAHTCKUX CTPEKO3, U
MHOXecTBO aMm(pubuii. B mepMckuii neproa ducieHHOCTh aM(pUOUil cokpamaercs, ¥ X035eBaMu CYyIIH
CTaHOBSTCS MPECMBIKAIOIITUECS.

13. Pacckaxurte 00 0COOEHHOCTSIX IBOJIIOIIUM B ME3030iCKYI0 3pY.
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Meso3oiickas 9pa cocTosa U3 Tpex NepruomoB. Tpuacossiii epuof (230-195 muH ner Hazan) -
9TO Hayalo paciBeTa THFaHTCKUX IPECMBIKAIOMUXCA - IUHO3aBpOB. [lOSABISIOTCA KpPOKOOWIIBI H
Yepenmaxu, a TakKe IepBble MIEKOIUTAIOIMINE; PE3KO COKpAIIAeTCs YWCIEHHOCTh aM(uOuii; modru
MTOJTHOCTHIO BEIMUPAIOT CEMEHHBIE TAIIOPOTHHUKH (IIPEIKHA CEMEHHBIX PACTCHHN).

B ropckom nepuoae (195-137 mutH et Ha3a) TOCIOACTBYIOT TOJIOCEMEHHBIE pacTeHus. B okeane
MOSIBISIFOTCS.  TOJIOBOHOTME MOJUTIOCKH. B KOHIE meproia BO3HHMKAIOT apXEONTEPUKCHI W ApYrue
nepexonHble POPMbI MEXKAY PENTUIHUIMH U ITUIAMU.

B MenoBoM mepuojie MOSBISIOTCA BBICHIME MIIEKONUTAIONME W NTUIBL [loKpbITOCEMEHHBIE
pacTeHHs MOCTETIEHHO BEITECHAIOT TOJIOCEMEHHBIE U CIIOPOBbIe. B KOHIIE eproa MpOUCXOJUT MacCOBOE
BBIMUPAHUE JUHO3aBPOB.

14. Kaxkoe BJIMsIHHE O0Ka3aJI¥ OOIIMPHBbIE 0JIeJeHEHNs HA Pa3BUTHE PACTEHUI U JKUBOTHBIX
B KaliHo30iicKky10 3py?

UeTslpe TMIAaHTCKUX OJIEICHEHUs] B aHTPOIIOTCHHBIM mepuon (Hawancs 1,5 MiH JjieT Haszan)
MIPUBENN K TOSBICHHUIO XHUBOTHBIX, PHUCIOCOOJICHHBIX K CypOBOMY KIMMAaTy: MaMOHTOB, IIEPCTHCTHIX
HOCOPOTOB, OBLEOBIKOB. ONeeHeHH YCKOPUIIM 3BOJIIOLUIO0 U MHOTUX APYTHX MIICKOMUTAIOMHNX (B TOM
gucie yenoBeka). [locie rimodanbHOro NoTenieHns MaMOHTHI M 3HAYHUTENIbHAS YaCTh KPYTHBIX KOIBITHBIX
BBIMEPJIH.

OneneHeHnss MPUBENH K 3HAYUTENBHOMY OOCTHEHWIO BHUJIOBOTO Pa3HOOOpasusi pPacTECHHIA.
Oco0eHHO 3TO CHIIBHO HPOABUIOCH B EBpa3uu, rie OCHOBHBIE TOPHBIEC LENH (B OTIMYME OT AMEPUKH)
UAYT B IIMPOTHOM HANPABICHUH U MHOTHME BH[bl PACTEHUH NPH HACTYIJICHUH JIETHUKOB OBLIM JIMIIECHBI
BO3MOKHOCTH CMECTUTH CBOM apeas K IoTy.

Tema 3.3. [Iponcxo:xkaeHne YeJ0BeKa — aHTPONOTeHe3
3aganus

1. IIpouwmTaiite Texct. BblOepure TpPU mNpeNIo:KeHHS, B KOTOPbIX /JAaHbI ONHCAHUS
OnosIoru4eckux (pakTopoB aHTponoreHesa. 3anummure Hugpsbl, N0 KOTOPLIMU OHU yKa3aHbl. (1) B
pe3yibTaTe HAcleACTBEHHOH W3MEHYMBOCTH Y TPEIKOB YEIOBEKa YBEIMUYHMBAJICS OOBEM T'OJOBHOTO
Mo3ra. (2) Murparuu npeakoB COBPEMEHHOTO YeJI0BeKa MPUBOIMIN K U3MCHEHISIM B TEHO(DOHIE pa3HBIX
nomysnuii monel. (3) TpyaoBbie HAaBBIKK YEIOBEK MEepeaBal U3 MOKoJeHHs B mokoneHue. (4) Pazpurue
peun u HopMHpOBaHUE AOCTPAKTHOI'O MBIIIJICHUS Y HNEPBOOBITHOTO YEJIOBEKAa MPUBENU K MOSBICHUIO
uckycctBa. (5) Ha onpemenéHHOM »3Tame pas3BUTHSL IPEAKH COBPEMEHHOIO 4YEJIOBEKA MEpPellId K
rpynmnoBbiM popmam oxoTbl. (6) OCHOBHEIE pachl UYeJIOBEKa SBISIOTCS PE3YJIbTaTOM Teorpaduueckon
W30JISIIIAN, €CTECTBEHHOTO 0TOOpa U npelida TeHoB.

Ortger. 126

2. IlpouurtaiiTe TekcT. BbiOepuTe TpHM TNPpPENTOKEHUS, B KOTOPHIX [JaHbl ONUCAHUA
COIMAJIBHBIX (PAKTOPOB AHTPONOreHe3a. 3amuiunTe UHMEPLI, MO KOTOPHIMH OHM YKa3aHbl. (1)
DOBoMIONMS YeJIOBeKa Hayajlach HECKOJbKO MMJUTMOHOB JIET Ha3al U HPOJOJDKaeTcs N0 cux mop. (2)
bnarogapst cunaM ecTecTBEHHOro 0TOOpa 4eJI0BEYECTBO IPHOOPENIO XapaKTepHbIE YePThI, OTIIMYAIOIINE
€ro OT OCTAIBHBIX MPUMATOB. (3) BakHOi cocTaBIsIONIEH B CTAHOBICHNH YeJI0BEKa KaK PasyMHOTO BHIA
ObUTa ero CrocOoOHOCTh K KOJUIGKTUBHOMY Tpyay. (4) YenoBek cimmkom cnad, 9ToOBl OXOTHTHCS Ha
KPYIHYIO U OHacHylo 100bdy B ofauHOYKy. (5) CoBMecTHas 0XOTa M CIIOCOOHOCTH JOTOBOPHUTBHCS C
MOMOIIBIO PEeYM 3HAYWTEIbHO YBENMYMBAJIM IIaHCHI Ha BbDKuMBaHWe. (6) llosBnenwe wu
YCOBEpPIICHCTBOBAHHE PEUM TaKKE CIIOCOOCTBOBajO Oonee A>PQEeKTUBHOW TMepeaade HaBBIKOB OT
crapmero mnokoseHus wmmagmemy. (7) BnameHue pasnuuHBIME HaBBIKAMH Jejago TIpymnmy Oonee
ycrenrHoi B 60pp0e 3a CyIecTBOBaHHE.

OtBer. 356

2. YcTaHOBHTE COOTBETCTBHE MeKIy NPUMePOM U (pakTOpPOM aHTpPONMOreHe3a, KOTOPHIii ero
wutocTpupyet: 1) Guosioruueckuid, 2) connaJabHbIA

A) IpOCTpaHCTBEHHAS U30JIALIUS

B) npeii renos

B) peun

I") abcTpakTHOE MBIIITICHUE

J1) conmnanpHast TpyqoBas AeSITEILHOCTh

E) nomynsuuoHHbIe BOJTHBI

OtBeT. 112221

3. YcraHoBUTe COOTBETCTBHE MEXKAY XapPAKTEePUCTHUKAMHU U JPEBHUMH NpeACTABUTEJSAMU
romuana: 1) aBcTpajonuTek, 2) NUTeKaHTpon, 3) Heanaeptajen. 3anumure mugppsl 1-3 B
NopsiiKe, COOTBETCTBYIOIEM OyKBaM.

A) UCTIOJTE30BaHKE PA3TUIHBIX CIIOCOO0B JOOBIBAaHUS OTHS
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B) oOuTanue uckirounTenbHO B Adpuke

B) 06Bém Mo3ra 500-600 cm®

I') n3roroBieHne MPOCTHIX OPYINI — KAMEHHBIX CKOJIOB M OTIIETIOB

J1) oburanme Ha TEPPUTOPUH COBpeMEHHOH EBpombI

E) 3aroHHas oxoTa Ha XUIIHBIX KUBOTHBIX

Oteer. 311233

4. IlpounTaiite TexkcT. BpiOeputre TpH mNpensioKeHUs, B KOTOPBLIX AaHbI ONUCAHUSA
0CO0EeHHOCTell 00IIeCTBEHHO KM3HM JIPeBHeMIINX JI0Aeil CHHAHTPONOB. 3anuimnTe Hugpbl, MO
KOTOPbIMH YKAa3aHbI BbIOPAHHbIE YTBeP:KIeHUs.

(1) CunanTpon — KUTAaHCKHUHA YEI0BEK, OCTAHKH HaiineHsl B 1927 1. B cenennn Yxoy-I'oy-/IsHb B
50 kM ot [lexuna. (2) XKunu cragamMu B Ieriepax, MOTJIM IOJIb30BAaThCSl OTHEM, KOTOPBIN MOJIydald BO
BpEMsI JIECHBIX MOKapOB WM NPH U3BepkeHHU BynKaHOB. (3) Poct 150-160 cm, o6bem mo3ra 850-1200
cM3. (4) JIo6 Hu3KHUH, ¢ HAAOPOBHBIM BAJIMKOM, 3yOBI KPYITHBIC, HUXKHSS YeTIOCTh 0€3 To00POI0THOTO
BeicTyna. (5) OxoTunuck Ha OyWBOJOB, IMIEPCTUCTBIX HOCOPOTOB, MAMOHTOB, oyieHeH, ntull. (6) Peus
MIPUMHUTHUBHAS, COCTOSIIASA U3 OT/IENBHBIX BEIKPHKOB.

Otser. 256

5. YcTraHoBUTE COOTBETCTBHE MEXKAY OCOOEHHOCTSMH M mNpeakaMu 4YejgoBeka: 1)
CHHAHTPOI, 2) HeaHAepTaael. 3anumuTe M@psI 1 1 2 B NpaBUJILHOM NOPSAKE.

A) 06vem mo3ra 850-1200cm’

b) noGriBany OroHb, 0JICBAIUCH B IIKYPHI

B) opynus Tpyna — orecaHHbIe KaMHU

I') xunu Ha TeppuTOpUN COBpeMeHHOM EBporibl

1) oroHs nostyyanu BO BpeMsl JIECHBIX [10KapOB, IIPY U3BEP)KEHUH BYJIKAaHOB

E) 06Bem mosra 1200-1400cm’

Ortger. 121212

6. YcTaHOBHTE COOTBETCTBHE MEXKIY XapaKTepUCTHKAMHU M CTAaAWUSIMHM aHTpomoreHesa: 1)
KpOMaHbOHell, 2) MUTeKaHTpomn. 3anumurte nu@psl 1 u 2 B nopsaKe, COOTBETCTBYIOLEM OyKBaM.

A) UCII0JIb30BAIKCH PyOHIIa U CKpebdiia

bB) Bo3HMKIM 3a4yaTku peunB) npencTaBUTENN MIMIN ONCKIY

I') ncronp30BanuCh HOXU U KOTIbS

J1) Moriu pa3BoAUTE OTOHB U NMOAEPKUBATH €T0

E) BunoBoe Ha3Banue — UenoBek pa3yMHbII

Oteer. 221111

7. YkaxkuTe HCTOPHYECKYIO I10C/1e10BaTeJIbHOCTE OCHOBHBIX CTaJAHil AHTPOIOIeHe3a.

1) YenoBek cOBpEeMEHHOTO TUIIA

2) ABcTpanonurex

3) KpomanpoHell

4) IlurexanTtpon

5) Heanneptanen

OtBer. 24531

8. YcraHoBHTe TmOC/I€A0BaTeIbHOCTh COBEPIICHCTBOBAHMS OPYIMIiHON JesiTeIbHOCTH
YyeJiOBeKa Ha PasHbIX JITanax aHTponoreHesa. 3anummTe B Ta0JMIy COOTBETCTBYIOLLYIO
NnocJaeA0BaTeIbHOCTh Hudp.

1) mpou3BOACTBO KAMEHHBIX 3ar0OTOBOK AJISl U3TOTOBIICHUS HOXKEN

2) W3rOTOBJICHHE OPYIUI U3 MEAU-ChIPIIA

3) ucnonbp30BaHHE POroOB, KOCTEH, IEPHEB

4) co3maHMe «TrajJeuyHbIX OPYIU» ITyTEM CO3AaHUs CKOJIOB HA KAMHE

5) M3rOTOBIICHHE >KEIE3HBIX HAKOHEUHUKOB

Ortgert. 34125

9. BeiOepuTe Tpu BapumaHTa. B 4YeM COCTOHMT CXOICTBO CKeJieTa 4eJiOBeKa M CKeJeTOB
MJIEKOTIMTAIOIIMX KUBOTHBIX?

1) MO3BOHOYHUK UMEET TISTH OTICIIOB

2) cToma UMeeT CBOA

3) Mo3roBoii oTaen yepena 0oJblIe JTULEBOTO

4) uMeroTcs mapHble CyCTaBHbIE KOHEYHOCTH

5) B 1IEHHOM OT/IENIe CEMb ITO3BOHKOB

6) dopma mo3BoHOUHMKA S-00pa3HAs

OtBeT. 145
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11. IIpoananu3upyiite Tadauny «Pa3au4ns B CTPOEHHH 4eJIOBeKAa M YeJT0BEKOOOPa3HBIX
o0e3bsan». [l KaxkI0il A4eliku, 0003HAYEeHHOH OyKBOM, BbIOepHUTEe COOTBETCTBYIOIIMII TEPMHUH M3
NPeVIOKEHHOT 0 CIIUCKA. 3anuimuTe BbIOpaHHbIe LM(PBI, B IIOPsAAKe, COOTBETCTBYIOIEM OYKBaM.

Yacte Tena MopdonorHyecke NpHIHaKK
Yenoeex Yenoeekocobpa3zHeie obezbAHBI
Yepen, ronoBHON MO3r Mpecbnafaer MOITOBOH OTAER (&)

Yepena, OTCYTCTEVIOT
HaabpoBHbIE AYTH, MMEETCA
noaboponoYHBIA BRICTY,
ofbem moara 1800 cm?
(B) 5 —ofipazHaa GopmMa, HanuY He HMarube OTCYTCTEYIOT
YEThIDEX HWITHBOB

KoHeyHoCTH, cTONA 121] AnvHHBIE NepeaHre
HOHEYHOCTH XBaTaTeNbHOrD
TMNa, CTOMNa NAOCKaA, CBOL
OTCYTCTEYET
1) mpeobiiagaer JUIEBOW OTACH yeperia, UMEIOTCS CIUIOIIHBIC HaJIOPOBHBIC IyTH, OTCYTCTBYET
MOI00POIOYHBIN BRICTYTI, 00heM Mo3ra okoJio 700 cm3
2) pyKd JUTHHHEE HOT, OOJIBIIOW Iajiel] CTOIBI MPOTHUBOIIOCTABICH OCTAILHBIM, UMEETCS CBOI

CTOIIBI
3) rpyaHas KieTka
4) MICWHBIN M MOSCHUYHBIA OTAEIBI TO3BOHOYHHUKA
5) mpeobnasaeT JUIEBOW OT/AEN Yepena, UMEIOTCS HAJOPOBHBIC TYTH, TOJA00POAOYHBINA BBICTYI
pasBur ciado, 00bem mosra okoso 1100 cm3
6) TpyAHOI M KPECTIOBBINA OTENBI TO3BOHOYHHUKA
7) HOTH AJMHHEE PYK, OOJIBIION MaJiel] KUCTH MPOTHBOIIOCTABIICH OCTAJILHBIM, CTOIIA CBOYaTAs
8) MO3BOHOYHHK
Ortger. 187
3aganue I CAMOKOHTPOJIS
1. JlaTh omnpeneicHre OHATHI: YEIOBEYSCKHE PACKI, PACH3M.
2. PaccMoTpuTe pUCYHOK W HANUIIIMTE HA3BAaHUS U3BECTHBIX BaM pac.

4 i )

3. B ueMm 3akiovaeTcs eIMHCTBO MPOUCXOXKICHHS YeTIOBEYESCKUX pac?
4. 3anonHUTh TaONIHIY «YenoBeYeCKHE pachy.

Paca yenoBeka XapakTepHbIe YepThI

Hroropoe TectupoBanme no reme: «Teopusi 3Borounmn»

1 BapuanT
1. CXOJCTBO BHEIIIHETO U BHYTPEHHETO CTPOCHUS 0co0eli 0JJHOrO BUIa
A) TeHEeTHYECKUH KPUTEPHA b) mopdomorndecknii kputepuit
B) sxonorudgeckuii Kputepwuii I') reorpadudaeckuii Kputepwit
2. CX0ACTBO XUMHUYECKOTO COCTaBa 0COOEH OJTHOTO BHIIA
A) Mop¢onoruyeckuii KpuTepui B) Ouoxumudeckuit KpuTepHii
B) renetudeckuii kputepuit I') sxonoruveckuit KputTepuit
3. O6uTanue ocobei OAHOTO BHJIA B CXOTHBIX YCIOBUIX
A) Mop¢onorudeckuii KpuTepun b) Onoxumudeckuit KpuTepuii
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B) reorpaduueckuii kpurepuit I') sxonoruveckuit Kputepuit

4. Ocobeii B 0iHY TOIMYJISIIAIO OOBEIUHSACT

A) m3omsmms B) oGmHOCTh MuTaHuUA

B) Hanmaue XUIHUKOB I') cBOOOIHOE CKpeIUBaHIE

5. 'eorpaduueckas n30S1Hs TPOSIBISETCS

A) B pa3HBIX CPOKaX Pa3sMHOXKEHHs 0cO0ei pa3HbIX NOMYJISIUUi

B) B Hannumu nperpaj Mex .y NOMYJISIIUSME — PEK, TOPHBIX XpeOTOB

B) B paznu4HOM NOBeAGHUH 0c00€H B MEPHO]] pa3MHOKEHHS

I') B HECOOTBETCTBHY CTPOCHHUS OPTraHOB PA3MHOXKEHUS Y 0COOEH pa3HBIX MOIMYJISIMN
6. CnoxHBIE OTHOIIIEHHS MEXTy OCOOSMH OHOTO BH/Ia, pa3HBIX BUAOB U C HEXXHUBOH IPUPOIOI
Ha3bIBaIOT

A) HCKYCCTBEHHBIM 0TOOPOM B) npucniocob1eHHOCTHIO

B) 6opr00ii 3a cymecTBOBaHME I') ecrecTBeHHBIM 0TOOPOM

7. K ABMXKyIIMM CUJIaM 3BOJIIOLIUA OTHOCUTCA

A) MmHOTOOOpa3ue BUIOB b) BunooOpa3oBanue

B) npucnocobiaeHHOCTD I') nacnencTBeHHAs N3MEHYHUBOCTD
8. I'maBHEII pakTOp, OMpeAeIAIONNN HATPAaBICHHOCTH YBOJIOLMOHHOTO MpoIecca
A) 60pnba 3a cymiecTBOBaHHE B) npeiid renos

B) HacneacTBeHHas HI3MEHUYNBOCTD I') ecrecTBeHHBII 0TOOD

9. K pesymipraTtamM 3BOJIOIMH OTHOCUTCS

A) ecTecTBEHHBI 0TOOD B) Bunmoo6pa3oBanue

B) nckycctBeHHbI 0TOOD I') HacneacTBEHHOCTH

10. Martepuan mjst oT00pa MOCTaBISIET

A) HaCJIeICTBEHHOCTh b) nesTenpHOCTE YelOBEKa

B) HacnencTBeHHass U3MEHYMBOCTD I') 6oprba 3a cymecTBoBaHHE

11. O6pa3oBaHe HOBBIX BHJIOB B IPUPOJIE MPOUCXOIUT B pe3ybTaTe

A) rpagarnmn

B) coxpaneHus ecTecTBEHHBIM OTOOPOM 0COOEH C IMOJIE3HBIMU HACIIEJICTBEHHBIMH H3MEHEHHSIMU
B) nestenpHOCTH YenoBeka

I') crpemienus ocobeil K caMOyCOBEPILIEHCTBOBAHHIO

12. DnemMeHTapHOE PBOJIOINUOHHOE SIBJICHUE

A) MyTaIlMOHHBIN TIpoIiecc B) m3onsmus

B) u3menenue reHodoHa NOMYIISIMN I') monynAuuOHHBIC BOJIHBI

13. DBOIIOLIMOHHBIE H3MEHEHUS, BEAYIIUE K 001IeMy [TOJbEMY YPOBHS OpraHU3aLuH,
Ha3bIBAOTCS

A) apomopdozamu B) nnnoamantauusmu

B) nerenepamusamu I') GrosrormueckuM MpOrpeccoM

14. Uawoamanarus — 3TO MOSBICHUE Y KUBOTHBIX

A) TEIIOKPOBHOCTH b) nerouHoro neixanus

B) uerpIpexkamepHOro cepaua I') nokpoBUTENHCTBEHHOH OKpacKu
2 BapuaHT

1. CxoncTBO BCEX MPOLIECCOB KU3HEAEATENBHOCTH Y 0COOeH OIHOro BUAa

A) OMOXUMHYECKUN KPUTEPHA B) Mmopdonorudeckuii KputepHit

B) renernueckuit kpurepuit I') pusnonornyueckuii KpuTepuit

2. OnpeJieneHHbIN HA0Op U popMa XpOMOCOM Yy ocoOeli 0JJHOTO BUIa

A) OMOXMMHYECKHI KpUTEepUid B) renetudeckuii kputepuit

b) Mmopdomornueckuit KpuTepwia I') du3momornyeckuii KpUTEPHIA

3. OOwuit apeain, 3aHIMaeMbIil BUZIOM B IIPUPOAE

A) reorpaduyeckuii KpuTepui B) mopdonornueckuii kpurepuit

B) sxonmorudeckuii kputepuit I') reneTnaeckuii KpuTepwit

4. CMeIMBaHUIO OMYJISIIAN OJTHOTO BU/Ia TIPETITCTBYET

A) uzonsaus B) Hanu4me XUITHUKOB

B) orcyTrcTBUE kopMa I') Hannume napa3sutoB

5. bruonornyeckas 30K TOMYIALNN 00yCIOBIEHA
A) paznenenueM MOmyJIsIi TOPHBIMH MacCUBaMHU

B) paznenennem nomymnsui MOpIMu

B) paznenennem nomynsiuil IECHBIMH MacCUBaMHU
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I') pa3HbIMU cpoKaMu pa3MHOKEHHSI 0CO0EH Pa3HbIX MOMYISLHUHI
6. I[Ipouecc, B pe3ybTaTe KOTOPOTO BEDKMBAIOT U OCTABILIIOT MOCHIE Ce0s IOTOMCTBO MPEUMYIIECTBEHHO
0CO0H C TTOJIE3HBIMH B JTAHHBIX YCIOBHUAX CPEIBbl HACIEACTBEHHBIMUA U3MEHEHUSIMH, Ha3bIBAETCS

A) ecTecTBEHHBIM OTOOPOM B) nckycctBeHHBIM 0TOOpOM
B) 60pr00ii 3a cymecTBOBaHME I') Bunoob6pa3oBanuem
7. K IBHOKYIIUM CHJIaM 3BOJTIOI[H OTHOCUTCS

A) IpucTIOCOO0NIEHHOCTD B) MmHOTO0Opa3me BUIOB
B) 6oprOa 3a cymecTBoBanne I') Bumoo6paszoBanue

8. K mBroKyIMM CHIIaM 3BOJFOIIMK HE OTHOCHTCS

A) HacieIcTBeHHAs N3MEHUYNBOCTh B) mpucnoco6iieHHOCTh
B) 6oprba 3a cymecTBoBanue I') ecrecTBeHHbII 0TOOP
9. K pe3ynbraTaM 3BOJIOLHUN OTHOCHTCS

A) MHOTOOOpA3ME BUIOB B) ecrecTBenHEbII 0TOOD
b) n3menunBOCTH I') HacnencTBEHHOCTH

10. B pe3ynbraTe ecTECTBEHHOTO OTOOPA BEKUBAIOT IPEUMYIIIECTBEHHO 0COOU

A) TOIe3HBIMU HACIIEICTBEHHBIMU H3MECHEHUSIMU

b) m100sIME HacIEICTBEHHBIMUA U3MECHEHHUSIMU

B) HeiiTpaibHBIMU HACIEACTBEHHBIMU U3MEHEHHUSMU

I') BpeAHBIMU HACNEICTBEHHBIMHA U3MEHEHUSIMU

11. IIprucnocoOIeHHOCTh OPTaHU3MOB K cpeJie OOUTaHUs (POPMUPYETCS B pe3yIbTaTe

A) BeDKUBaHUS 0cO0€CH ¢ pa3HOOOpa3HBIMU HACIEICTBEHHBIMU U3MEHEHUSIMU

B) crpemiienust ocobeii kK caMoyCOBEPIICHCTBOBAHUIO

B) rpamanuun

I') mperMyIIecCTBEHHOTO COXPAaHEHHUSI €CTECTBEHHBIM OTOOPOM 0CO0EH C MOJIE3HBIMH HACIIEICTBEHHBIMU
W3MCHEHUSIMU

12. brarogapst MyTallMOHHOMY TIPOIIECCY B MOIYJISIIIUA

A) HaKaIrIMBAaIOTCS HACJICICTBCHHBIC M3MCHCHUS

B) nosiBisitoTCS HacACICTBEHHBIC H3MCHEHUS

B) u3bupaTensHO YHHUTOXKAIOTCS OCOOU C OTPEACIICHHBIM T'€HOTUIIOM

I') yHHUTOXKAIOTCS PEKUE AJLICITH

13. Menkue SBOJIOIMOHHBIE U3MEHEHUSI, CTIOCOOCTBYIOIINE MPUCTIOCOOJICHHIO K ONIPEIelICHHBIM
YCIIOBUSIM CPEJIbl OOMTaHUS, Ha3bIBAIOTCS

A) OMOJIOTHYECKUM TIPOTPECCOM b) apomopdozamu

B) nanoamanramusaMu I') nereneparnusamu

14. Apomopdo3s — 310

A) TosIBIICHHE JIETOYHOTO IbIXaHHUs B) nosiBnenue 3ammTHON OKpacku

B) dopmupoBanne paznooOpa3Hoit popMel Tena y peId
I') bopmupoBanre KOHEYHOCTEN KOTIATEIHHOTO THITA y KPOTa
JTaJIOH OTBETOB:

B. 1 2 3 4 6 7 8 9 10 11 12 13 14

9]

I §) §) B 0 0 B r r a a 0 r a

11 r B §) B r a 0 B §) a r §) B

Kpurepuu oueHku:

oreHKa «5» craButcs 3a 13-14 mpaBUIIbHO BBHIMOTHEHHBIX 33 JaHH
OLIeHKA «4» cTtaBuTcs 3a 11-12 npaBUIBHO BBINOJTHEHHBIE 3aJaHUS
oLleHKa «3» craButcs 3a 10-8 mpaBUIIBHO BBINOIHEHHBIX 3aJaHUs
OIICHKA «2)» CTAaBHUTCS 32 7 U MEHEE MPABUIHLHO BBHITOJTHEHHBIX 33/ IaHUS.

Pa3nen 4. Jxonorus
Tema 4.1. Jxosoruveckne GpakTOpPbI U CPeAbI JKU3HH
3agaHus ISk CAMOCTOSITEIBHOIO PelIeHUs!
1. q)aKTOpBI, 3HAaYCHUE KOTOPBIX BBIXOAUT 3a IMPEACJIbI BBIHOCJIMBOCTU OPraHN3MOB, Ha3bIBAIOTCA

1. OKonorHYeCKUMH 2. AbuotnueckuMu 3. AHTpororeHHbIMH 4. OrpaHUYMBAIOIIUMHU
Ortger: 4.

2. Kak Ha3bIBaIOTCSI OPraHU3MBL, KUBYILKE B BOAHOU cpene?

1) a3poOHOHTHI 2) THIPOOHOHTHI 3) 31ahoOUOHTHI 4) SHITOOUOHTHI

3. Kak Ha3bIBalOTCSI OpraHu3Mbl, OOMTAOIIUE B T0YBE?
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1) a3poOuOHTEl  2) THAPOOHOHTHI 3) snahoOUOHTHI 4) 5HIOOUOHTHI

4. B Bo#HO# 3KOCHCTEME, IO CPABHEHHUIO C HA36MHOM,

1. CTaOUIBHBIN TETIOBOH PEXIM

2. Huzkast mnoTHOCTH cpensl

3. IloHmKeHHOE coAepIKaHNe KUCIOpoaa

4. Beicokoe coepkaHue KUCI0POoaa

5. Pe3kue KoyiebaHusl TETIOBOTO PEKUMa

6. Huzkas mpo3padHocThb cpe/ibl

Otser: 136.

5. YCcTaHOBHUTE COOTBETCTBHE MEXY MOJLTFOCKOM U CPEIOi ero oOuTaHus
Modock Cpena oburanus

A. OGbIkHOBEHHas 0e33y0Ka 1. Bonnas

b. bosb1ioii npya0BuK 2. HazemHo-BO3myITHAS

B. I'omnbrii cnmuszeHb

I'. OcebmunOr

/1. Bunorpanzas ynutka

E. Mumns

OtseTt: 112121.

6. Kakoii akTop cpenbl criocoOeH yCUINTh HEraTUBHOE BIMSHIE XKaphl HA OPraHu3M?

1) BBICOKas BIT&KHOCTH BO3/IyXa 2) Oe3BeTpeHHas Moroaa

3) cyxas norosa 4) cunbHBIN BeTep

7. Bce BUIBI IEATEIBHOCTH Y€JIOBEKA OTHOCAT K (hakTopam

1. AGnoTHdecKkuM 2. buotrnyeckum 3. AHTpomnoreHHBIM 4. [lepuomnaeckum
Ortser: 3.

8. K anTpomnoreHHbIM (hakTOpaM, BBI3BIBAIOIINM COKPAIIeHHUE YHCICHHOCTH MOMYJISIIMU OKYHS B
BOJOEME, OTHOCST

1. O6pa3oBaHue JICATHOTO TTOKPOBA HA TIOBEPXHOCTH BOJOCMA

2. YBenuueHne YHCICHHOCTH MaJIbKOB IPYTHX BHAOB PHIO

3. 3arpsi3HEHHE BOJI0OEMAa CTOYHBIMU BOJJAMHU

4. TIoHnxeHue TeMnepaTypbl BOJbI

Ortser: 3.

9. Cpenm 3K0I0THYECKUX (PAKTOPOB YKAKHUTE OMOTHUECKHE,

1. HaBoaueunue

2. Konkypenmus Mexay oco0sMu Bua

3. IloHnxeHne TemMneparypbl

4. XUIHUYECTBO

5. Henocrarok cBera

6. ObpazoBaHIEe MUKOPH3HI

Otger: 246.

10. CumOnoTHYECKHE OTHOIICHHUS B )KU3HEIEATEIILHOCTH JIUIIAWHNKA - 3TO MpUMep (akTOpOB
1. AHTpPOTIOTCHHBIX

2. OrpaHIYHBAIOIINX

3. Buotnyeckux

4. AGMOTHYECKHX

Ortser: 3.

11. YcraHOBUTE COOTBETCTBUE MEXKIY XapaKTCPUCTHKON M (PAKTOPOM Cpelbl, K KOTOPOMY €€ OTHOCST
XapaxkTepucTuka dakTop cpeabl

A. TTocTOSTHCTBO Ta30BOT0 cOCTaBa aTMochephl 1. buotnueckunit

b. MI3MeHeHue TOMIIMHBI 030HOBOTO CIIOS 2. AGuoTudeckuit

B. 3MeHeHne BIaKHOCTH BO3AyXa
I'. U3MeHeHue YuciIeHHOCTH KOHCYMEHTOB
J1. VI3MeHeHue YUCIeHHOCTH IIPOIYLIEHTOB
E. YBenuueHnue 4ucaeHHOCTH Mapa3uToB
Otsert: 222111.
Tema 4.2. [lonyasiuus, coo0uIeCTBA, IKOCUCTEMbI

IIpakTnyeckue 3aHATHS:

Tpodudeckne menm u cern. OCHOBHBIE ITOKa3aTeNd 3KOCHUCTEMBI. bromacca W TPOAYKIHS.
DKOJIOTHYECKUE MUPAMHUIBI YHCes, OMoMacchl ¥ dHeprud. [IpaBmiio mupaMusl 3HEPTUU.
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Pemenre mpakTUKO-OPHEHTHPOBAHHBIX PACUYETHBIX 3aJaHWN 1O TIEPEHOCY BEIeCTBA M OJHEPIUU B
9KOCUCTEMAX C COCTaBJICHHE TPOPUUIECKUX Leneld 1 mupamMu] OMoMacchl U SHEPTHU

Heab: chopMupoBaTh 3HAHUS O IEMAX U CETAX MUTAHUSA, O TIPABHUIIE HKOJIOTHIECKON MHPAMHUIH,
HAYYUTHCS COCTABIIATH CXEMBI TIepeaydy BEIECTB H SHEPTHH.

O0OopynoBaHue: CTaTUCTHUCCKHE NaHHBIC, PUCYHKU PA3IMYHBIX OHMOLIEHO30B, TAaOJIMIBI, CXEMBI
MUIIEBHIX IENei B pa3HbIX SKOCHUCTEMAaX.

KpaTkmuii TeopeTHyeckuii MaTepuaJ

IumeBas (mpoguueckasn) uenv - P B3aUMOOTHOIICHUH MEXIy TpyHIamMd OpPraHU3MOB
(pacTeHnii, )KHBOTHBIX, [PUOOB ¥ MUKPOOPTAHU3MOB) TIPA KOTOPOM MTPOUCXOUT EPEHOC YHEPTHH MTyTEM
MOoeTaHus OAHUX 0CO0EH IPYTHMH.

OpraHu3Msbl MOCIIEYIOMIETO 3BEHA MOCJAI0T OPTaHU3MbI TIPEABITYIIETO 3BeHa, U TAKHMM 00pa3oM
OCYIIIECTBIISIETCA LIEMHON MEepPeHOC DHEPIUU M BELIECTBA, JIEKAIIWN B OCHOBE KPYroBOPOTa BELIECTB B
npuposnie. Ilpm kakmom mepeHoce OT 3BeHa K 3BeHy Tepsercs Oompmas dacth (o 80-90 %)
IIOTEHITMAILEHON SHEPIUH, paccenBarolieiics B Buae Temia. [lo 3Toif mpuyunHe Yuciio 3BeHbEB (BHIOB) B
LEeNY NUTAaHUS OTPAaHMYEHO U HE MPEeBhIIIaeT 00bIYHO 4-5.

IpaBuio 10% (3axon JIuHaemMaHa) - 3TO MPaBUIO SKOJIOTHUYECKON MUPaMUIbIL.

Omno rmacut: Ha kaxxmoe mocienyromiee 3B€HO MUIIEBOH Ieny mocTymaeT Toiapko 10% sHeprum
(Macchl), HAKOTIJIGHHOM MPeIbIIyIIUM 3BEHOM.

[IpumensieTcs Tak: y HaC €CTh Kakasi-TO MHINEBas IIeT0YKa:

TpaBa — Ky3HEYHKH — JISITYIIKA — HATJIS.

W Bompoc. Ckoibko TpaBbl OBUIO CHEACHO Ha NYTy, €ciii MpHOaBKa B Bece HAIUIM, KOTOpas
MUTANIach JITYIIKaMHU Ha 3TOM JIyTy, cocTaBuia 1 Kr? (Ipu 3TOM UMEETCsI B BUAY, YTO HUYEM JAPYTHM OHa
HE TUTAaJach, a JTYIIKA €M TOJBKO Ky3HEUYHKOB, a Ky3HEUHKH TOJNBKO 3Ty TpaBKy). llomywaercs, duro
atot 1 Xr 1 ectb 10% oT 0O0ImIe# Macchl JATYIIEK, 3HAYNT, UX Macca paBHa Obuta 10 Kr, TOTma Macca
Ky3HeuuKoB - 100 Kr, a Macca CheIeHHOU TPaBhbl COCTaBHIIA LIENYIO TOHHY.

3apaHua npakTuyeckou paborsi:

3apanme 1. HazoBuTe OpraHu3Mbl, KOTOPHIE
JIOJDKHBI OBITH Ha MPOITYIIEHHOM MECTe
CJEeIYIOUIUX MUIIEBBIX Lenei. 3amuImnTe 3T
LIETH.
) Kyxywxa
Cemena lamoxa Aucr 3aHaHI/Ie 2-

W3 mpemioskeHHOTO CITMCKAa JKUBBIX OPraHU3MOB COCTaBHTh TPO(PHUYECKYIO CETh: TpaBa, STOMHBIN
KyCTapHUK, MyXa, CHHHIIA, JISATYIIKA, YK, 3asll, BOJK, OaKTepHUH THUEHUS, KOMap, Ky3HEUUK. YKaKUTE
KOJIMYECTBO SHEPTUHU, KOTOPOE MEPEXOTUT C OJTHOTO YPOBHS HA APYTOML.

Heoprawmecxne
BewecTEa
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https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25AD%25D0%25BD%25D0%25B5%25D1%2580%25D0%25B3%25D0%25B8%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259C%25D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D0%25BE%25D1%2580%25D0%25B3%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B7%25D0%25BC%25D1%258B
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2593%25D1%2580%25D0%25B8%25D0%25B1%25D1%258B
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2596%25D0%25B8%25D0%25B2%25D0%25BE%25D1%2582%25D0%25BD%25D1%258B%25D0%25B5
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A0%25D0%25B0%25D1%2581%25D1%2582%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D1%2580%25D0%25B3%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B7%25D0%25BC

3aganue 3.
1. PaccMoTperh pHCYHOK, TpeACTaBICHHBIH Hmwke. Homepamm 0003HaueHBI OpPTaHU3MEL,
o0pa3yromye MUIIeBYIO [elb.

2. Pacmpenmenmure HOMepa, KOTOPBIMU 0003HaYCHBI
OpTaHU3MBI:
1) B  cooTBEeTCTBUHM C NPUHAAJICKHOCTBIO OpraHu3Ma
K COOTBETCTBYIOIIIEMY TPO(PHUUECKOMY YPOBHIO: MPOIYLIEHTHI - KOHCYMEHTBI —
pEeAyLEHTHI —
2) B COOTBETCTBUU C OUOJOTUYECKON POJIbIO OPIraHU3MOB B COOOIIECTBE:
KepTBa — XUITHUK —
3) cocTaBbTe MUIIEBHIE IIETIH, 3AIKCaB MTOCIIEA0BATEIFHO HOMEPa, KOTOPBIMUA 0003HAUEHBI OPTaHNU3MEI:
1 - mumeBast Lemnb — 2-s TUIIEBas b — 3-g nuIesas 1enb.
3ananne Ne 4. CpaBHHTE JBE IIEMU MUTAHUS, OIIPEIIEIUTE YEPTHI CXOACTBA U PA3TUUHSL.
1. KneBep - KpoJuK - BOJIK
2. PacTuTenbHBIN onax — JOKAEBOM YePBh — YEPHBIH JIPO3] — ACTPeO - MepeneNsiTHUK
BriBox:
Bonpocel A5l 3aKkpenJieHUs: TeOPeTHYECKOr0 MaTepuasia
1. Yto oTpakaroT mpaBmiIa SKOJIOTHYECKUX MTUPAMU?
2. Kakyto posib BBITIOJHSET YeNIOBEK B HCKYCCTBEHHOMN dKocHucTeMe?
3. CnenaiiTe BBIBOJ O MOCIEICTBUAX U3MEHEHUN B SKOCUCTEMAX.
Tema 4.3. Buocdepa - r06ajJbHasI IKOJIOTHYECKAA CHCTEMA
3ananue: [Ipounrtatsh TekcT: «Yuenue B. M. Bepranckoro o 6uocdepe. Posib XKHBBIX OpraHU3MOB B
onocdepe:
[Ipoanamm3upyiiTe TpUBEACHHBIH HUKE PICYHOK M OTHIIUTE POJIh BCEX YYaCTHUKOB B OHochepe.
OTBeThTE Ha BOIIPOC, YTO IPOU3OMUIET IPH BHITIAJICHUHN 3BEHBEB 3TOH LIEMH?

b b bl rasosas op§HKu,vm!
ot f—{ CO, & atmocdepe —\ —!1 \
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Tema 4.4. Brusinue aHTPpONoOreHHbIX (pakTOpoB HA Ouochepy
3aganus, HanpaBJIeHHbIe HAa (JOPMUPOBaHHMe MJIN NMPOBEPKY 3HAHUIM
IIpumepHblii NepeyeHb BONMPOCOB K OLIEHMBAEMO JUCKYCCHU.

1. I'mobanpHOE TOTEIICHUE: MHU(G WIH pealbHOCTh? YTO BaM WM3BECTHO O JaHHOM SIBJICHUH?
Kakue QakxTbl cyniecTBOBaHUS WM OTCYTCTBHS TII00aJIBHOTO MOTEIUICHHS BaM U3BECTHBI?

2. O0bsAcHUTE, Kakwe (HaKTOPHI OTPAHWYMBAIOT PACIPOCTPAHEHUE JKU3HU B armocdepe,
smutocdepe, Tuapochepe.

3. Kak MOXHO 0XapaKTepu30BaTh HCTOPHUECKIE U3MEHEHHSI POJIM YeIoBeKa B bnocdepe?

4.B uéMm cocTOWT NEHHOCTh OXpaHBl OHopa3zHooOpasus? UTO MPHBOAUT K COKPAIICHUIO
Oononornyeckoro pasHooOpazms? llodemy s denoBedecTBa BaKHO HE JONYCTUTh OOETHEHUS
OouopazHooOpasusi?

Kputepun oneHnBanus:

«5» — AKTHUBHOE yuacTHe€ B JIMCKyCCHMHU. BpICKa3blBaHHE COOTBETCTBYET 3aJlaHHOM TeEME,
XapakTepu3yeTcsi BBICOKOM HMH(QOPMATHBHOCTHIO M OPUTMHAIBHOCTBIO, apPTyYMEHTHI MOIKPETUICHBI
yOeauTeIbHBIMU IIPUMEPAMH.

«4» - JIoCTaTO4YHO aKTHBHOE y4acTHE B JAUCKYyCCHH. JlOIyCKAaeTCs HE3HAUUTENIBHOE OTKIOHEHHE
OT TEMBI JUCKyCCUHU. BbicKa3blBaHME HOCUT OTHACTU TPUBHUAILHBIN, MOBEPXHOCTHBIN XapakTep. He Bce
apryMEeHTHI OJKPETIEHb! IPUMEPAMHU.

«3» —IlaccuBHOE  ywacTHe B JAWCKYCCHHM. DBpICKaspIBaHHE  XapaKTepU3yeTcs  HU3KOH
WH(POPMATHBHOCTHIO, CTEPEOTHITHOCTHIO, HE OTpakaeT TMOJHOTO TMOHWMAaHUS TEMBl JIHUCKYCCHH.
ApryMeHTHI c(hOopMyITHPOBaHBI a0CTPaKTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE yuyacTHe B AHMCKycCUHM. BBICKa3piBaHME HE COOTBETCTBYET 3aJaHHOM Teme,
OTCYTCTBYIOT apTyMEHTHI B TI0JIb3y KaKOH-JINOO TOUKH 3PEHUS

IIpakTHyeckue 3aHATHS:

[IpakxTrueckoe 3ansTHe «OTX0BI IPOU3BOICTBAY

Henu 3ansarus: Lens paboTs:

1 - m3y4unTH BUABI OOpaIeHNs ¢ OTXOJaMH MTPOU3BOJICTBA U IOTPEOICHUS

2 - I3yYUTH ONACHBIE CBOMCTBA OTXO/IOB,

3 - u3y4uThH KIaccupuKanuio otxoa0B no PenepansHoMy kinaccupukamoHHoMy karanory (OPKKO),
KOZMPOBAaHNE TIPOMCXOKICHHS 1 OMTACHBIX CBOHCTBA OTXOJIOB

JaiiTe 0TBETHI HA BONIPOCHI:

UTO OTHOCAT K 0TXOAaM NPOU3BOACTBA?

UTO OTHOCAT K OTXOAaM MOTpeOIcHN?

YT0 OTHOCST K OIIACHBIM OTX0aM?

BriBOI — 3TO OTBET Ha MOCTaBICHHYIO LIEIIb.

1. MNpuBeCTU NO 5 NPUMEPOB KaXKA0MN KaTeropmum oTXo10B:

HCTOYHUK MVYCOP CagnoBele 1 YTunuzupyemsle CrnenunanbHble
o0pa3zoBaHus 0TX01a KOMIIOCTHPYEMBIE

Cebckoe, JIeCHOE B
MTapKOBOE XO3IHCTBO

O6pazoBanue,
MEIMINHA,
00IIeCTBEHHOE
[MATaHHE

JKunoi cextop u
JIOMaIITHEe
XO3SIUCTBO

[TpOMBIIIIIEHHOCTH:
qycpHad U UBCTHad
METaJuLyprus,
CTPOUTEINILCTBO,
MaIIMHOCTPOCHHUE,
JiepeBooOpaboTka

2. HGPGI{I/ICJII/ITG BCC BO3MOXKHBIC METOAbI YIIPABJICHUS TBEPABIMHU OTXOAAMMU!

[ Mycop
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CaioBble M1 KOMIIOCTHPYEMBIE

YTunusupyemsle

CrenuanbHble

Tema 4.5. BiausiHue couMaJbHO-IK0JI0THYECKUX (PAKTOPOB Ha 310POBbE YeI0BeKa

3nopoBbe U ero cocramisoniue. MakTopel, MONOXKUTENBFHO W OTPULATENBHO BIUSIONIME Ha
opranm3M uesoBeka. [IpobieMa TeXHOTEHHBIX BO3ACHCTBHI Ha 340POBBE YEJOBEKa (DIIEKTPOMAarHUTHEIC
1ojsi, OBbITOBAs XUMHMS, H30BITOUHBIC INYyMbI, paguaunus M T.1.). AJantanys OpraHu3Ma dYejoBeKa K
(dakTopam oOkpykaromie cpenbl. IIpuHIUTBET (HOPMHUPOBAHUS 3MOPOBHbECOSPETAONMIETO ITOBEIACHHMS.
dusnyeckas akTHBHOCTB M 3J0POBbe. bruoxumuyeckne acreKTsl paliiOHaIbHOTO MUTAHUS

JlaGopaTopHble 3aHATHS:

JlaGopaTtopnas paboTa Ha BEIOOD:

1. JlabopartopHas paboTa « YMCTBEHHasi pab0TOCIIOCOOHOCTHY.

OBnazieHne METOAaMH ONpEACIICHUs MoKa3aTeleld yMCTBEeHHON paboTocriocoOHOCTH, 00bsICHEHHE
MOJYYEHHBIX PE3YyJbTaTOB U (OPMYIHMPOBAHHE BBIBOAOB (IIMCHBMEHHO) C HCIOJBb30BAaHHEM HAay4HBIX
MOHATUHI, TEOPUM U 3aKOHOB.

2. JlaGoparopHas pabdota «BnusHue aOnoTHUeckux (PakTOpPOB Ha UYeIOBEKa (HM3KUE M BBICOKUC
TEMIIEPATYPHI)».

W3yuenne MexaHU3MOB aJlaliTallid OPTraHU3Ma 4YeJIOBEKa K HU3KUM U BBICOKMM TEMIIepaTypam U
OOBSCHEHHE MOMYYCHHBIX PE3yJIbTaTOB U (HOPMYIMPOBAHHE BBHIBOJOB (ITMCBMEHHO) C HCIOJIB30BAHUEM
HAaYYHBIX MIOHATUH, TEOPUH U 3aKOHOB.

Ienp paboThI: M3ydYEHUE MPOSBICHUS MHOKECTBEHHBIX PEAKLUil OpraHn3Ma Ha COIPEeBaHUE U
OXJIAXKJICHUE TeJa.

Xon paboTsl

Otobpasute Ha Tpaduke pe3yJbTaTbl HCCIEIOBAHUS, HAa KOTOpPOM OyJeT IOoKa3aHa pas3Has
CTETICHb BBHIPAKEHHOCTH PEAKIMU BET€TATUBHBIX CHCTEM OpraHU3Ma Ha BO3CHCTBHE XOJIOJIA.

1. KouTponpHBIE M3MEpEHHUS IMPH ONTHMAIBLHON TeMIepaTrype OKpyxaromieit cpempl. Ilymbc
MOJCYUTHIBAIOT KaXAble 2 MHH. TeMmepaTypy Tela ONPEACIAoT MPH IOMOLIM MEIULUHCKOTO
TEPMOMETpA B MOJIOCTH pTa Kakaple 5 MUH. TemnepaTypy KOKU U3MEPSIOT 4epe3 3 MUH 3JIEKTPHUECKUM
TEPMOMETPOM Ha JI0Y, THIIbHOM CTOPOHE PYKH M KOHYMKax mMaiblieB. [I0TOOT/AeNeHnEe U OKPAcKy KOXH
(bUKCHPYIOT, HAOIIOas 32 JIMLIOM U PyKaMH HCIBITYEMOTO.

2. HcnpiTyeMoro noMemaroT B TaKHe yCJIOBHUs, YTOObI eMy Obuio xosonHo. Hampumep, caxaror
OKOJIO BEHTHJISITOPA WJIN OTKPBITON (opTouku. [IpoBonsaT HeoOXo1uMble H3MEpeHHe, ITI0Ka T0Ka3aTely He
CTaHYT CTaOMJIbHBIMU.

3. UcnpiTyeMoro TeIuio OJEBAlOT. 3alUCHIBAIOT Pe3yJbTaThl M3MEPEHHUH, MMOKa HE HACTYIHT
OTYETIIMBO HaOI0IaeMasi peakius notooTneneHus. OTKIAJBIBAIOT HA OJJHOM TpaduKe pa3HbIM I[BETOM
BCE MMOKa3aTelH: NOJTy4YCHHbIE JAaHHBIC — TI0 BEPTUKAIH, @ BPEMs — [0 TOPU30HTAIN

HTorosoe TectTupoBanme no TeMe: «IKOJIOTHD»
1 BapuaHTt
1. B3aMMOOTHONICHUsI OPTraHU3MOB CO CPEIOit OOUTAHUS H3ydaeT
A — Mopdonorus B — cucremaruka b-reneruka I' - sxonorus
2. Bce ay1eMeHTHI OKPYKAIOLIEH Cpebl, BAUAIOLINE Ha OPTaHU3MBbI, HA3bIBAIOTCS
A - abnoTndeckue GpakTopbl B - 6motnueckue hakTopsl
b - sxonoruueckue hakTopsl I'- anTponoreHHsie HakTOPbI
3. dakTopBl HEOPraHUUECKOW MPUPOIBI, BIUAIOIINE HA OPTaHU3MBI
A - aHTpOTIOTEeHHBIEC (DAKTOPHI B- abuotnueckue hakTopsI
b - orpanmumnBatomnie pakropst I'- GuoTnaeckne paxTops!
4. Bo3neicTBrE IpyT Ha Apyra OpraHu3MOB OJTHOTO MJIM PAa3HbIX BHIIOB-
A - buoTHyeckue GaKTopsl B - abuotnueckue GaxkTopsl
b - anTpomnorennsie hakTophI I' - orpannumBaromme GakTopsl
5. BiusiHue AesTeNbHOCTH YeJI0BeKa Ha )KUBbIE OPTaHU3MBbI WK CPey X OOUTaHUS
A - buoTHyeckue GaKTopsl B - anTponorenssie hakTopbl
b - orpanmuamnBatonie paxkropst I'- abuoTrueckue GpaxTopsl
6. AGuoTtuueckuii hakTop - 3TO
A - U3MEHeHHUe TeMIepaTypbl BO3AyXa MO CE30HaM roja b - ocymenue 60510T yenoBeKOM
B - BbIpyuKa 4eJI0BEKOM [IEPEBLEB B JIECY I' - moenanne XUIIHUKOM >KEPTBBI
7. K onoTtrdecknM ¢akTopaM OTHOCHTCS
A - u3MeHeHue cpelbl 0OUTaHNS XUIIHUKOB YeJIOBEKOM b - xumiHan4ecTBo
B - oTcTpen XMIIHUKOB I - 0TNIOB XMIITHUKOB
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8. K anTponoreHHbIM (pakTOpaM OTHOCHUTCS

A - pa3nuB peKu BO BpEMs MOJIOBOJIbS B - 3emnerpsicenne

b - moemanne XUIIHUKOM >KEPTBBI I' - ocymenue 6omot

9. buonorndeckue puTMbI 00ECIIEUNBAIOT Y OPTaHIU3MOB

A - TIOUCK IUIIA

B - mpucnocoGeHus K NepHOAMYECKUM H3MEHEHHSIM CPEIbI

b - 3ammTy OT XMIIIHUKOB

I'- opueHTanuo B mpoCTpaHCTBE

10. I'maBHBIM CUTHAJIOM O HACTYIUICHUH U3MEHEHUI B OKpYKarOIIEeH cpeae CIyKUT

A - I3MEHEHHE JUIMHBI CBETOBOIO AHS B - BrImagenne ocagkos

b - u3MeHeHue TeMuepaTypsl BO3lyXa I' - BeImazeHue cuera

11. ®doTonepnoau3M-3T0

A- peakuusi OpraHn3MOB Ha U3MEHEHHE TeMIIEpaTyphl BO3AyXa

b- peakuus opraHn3MoB Ha MUTILY

B- peakuus opranu3MoB Ha NPOJOIKUTENBHOCTh CBETOBOTO JAHS

I'- peakuys opraHu3MoB Ha XUIHUKOB

12. TIpsiMble TIUIIEBBIE CBA3H MEXIY OpraHU3MaMH, IIPH KOTOPBIX OAHHU OPTaHMU3MBI TOEIAI0T APYTHE
OpTaHU3MBlI,

A- mapa3uTtusm B- koHKypeH1us B- cumbno3 I'- xumHnyecTBO

13. B3auMOOTHOIIEHNS, BO3HUKAIOIINE MEKIY BUIAMH CO CXOIHBIMH 3KOIOTHYECKUMHU
MOTPeOHOCTAMH, -

A- XUIIIHUYECTBO B- cum6uno03 b- koHKypeHUud I'- napazutusm

14. MexBUIOBBIE OTHOILIEHUS, TPH KOTOPBIX OJHU OPTraHU3MBI )KUBYT 3a CUET JPYTHX, MUTASICh KPOBBIO,
TKaHAMH WIN IIEPEBAPEHHON NMUIIEH X034€B, UCTIONb3Yysl HX MHOTOKPATHO, -

A- mapa3uTtusm B - xoHkypeHuus b - xumHu4yecTBo I' - cumbuo3
15. Tun MeXBUIOBBIX OTHOLICHUH, IPU KOTOPOM 00a OpraHu3Ma MoJIy4atoT B3aUMHYIO MOJIb3Y,
A - XHUIITHUYIECTBO B - cum6mo3 b — xoHkypeHuus I' - napazutuzm

16. broreorieHO3 — 3TO COBOKYITHOCTH

A - B3aMMOCBSA3aHHBIX KOMIIOHEHTOB HEKUBOM NPUPOIBI

b - UBBIX OPraHU3MOB OZHOTO BUAA

B - *UBBIX OpraHu3MOB pa3HbIX BUJIOB

I" - >KUBBIX OpraHnu3mMoB U KOMIIOHCHTOB HEKHUBOH MMpUPOAbI, CBA3aHHBIX oOMeHOM BCUICCTB U
MIPEBPALICHUEM YHEPTUH

17. bruoneHo3 — 3T0 COBOKYITHOCTh B3aUMOCBSI3aHHBIX

A - opranu3MoB OJIHOTO BHJA

B - coBMecTHO 00MTaIOIMX OPraHU3MOB Pa3HBIX BUAOB

b - KOMIIOHEHTOB KUBOW U HEKUBOU MPUPOIBI

I" - pacTeHnii pa3HbIX BUJIOB

18. TIpon3BoauTENN OPraHMUECKUX BELIECTB B IKOCHCTEME

A - IpoTyLIeHTHI B - peayuentst b —xoHCyMEHTHI I' - »xuBOTHBIE

19. K mpoaynieHTamM OTHOCST

A - )KMBOTHBIX B - 6akrepuu b - pacrenus I' - rpulsr

20. IToTpebuTenu opraHNYECKUX BEIIECTB B AKOCHCTEME-

A - IpOAYLIEHTHI B - koHCYMEHTBI b - pacrenus I' - penyueHnTs

21. K xoHCyMeHTaM OTHOCST

A - pacTeHus B — Gakrepun b - xuBotapie  I' - rpuObl

22. Pa3pymureny OpraHM4ecKuX BEECTB B IKOCUCTEME-

A - pemyneHTH B — npoayuieHTs b - koHCYMEHTBI I" - pacTeHus 1 )KUBOTHBIE
23. K peayueHTaMm OTHOCSIT

A - pacTUTEIbHOSIHBIX KUBOTHBIX B —pacrennss b - xumnukoB [ - 6akrepun u rpudbI
24. SIpycHoe pa3MelieHre HaI3eMHbBIX YacTell paCTeHHUH B JIECY- 3TO MPUCTIOCOOICHNE K UCTIOIH30BAHUIO
A - BogpI B - yrnexkucnoro rasa b - cosnHeunoro cBera I' - MuHepasIbHBIX conel
25. Onpenenure NPaBUIBLHO COCTABIEHHYIO MUILIEBYIO LIENb

A - ceMeHa enu- €X- MBIIb- JIUCHLIA B - ceMena enu- Mblllb- €X- JTUCHLIA

b - nucuna- ex- Mblb- CEMEHA €U I' - MBILIB- €X- CEMEHAa eNu- JIUCULlA

26. HayanpHoe 3BEHO B LIEMAX MUTAHUS

A - XUITHUKU B - pacTUTENBHOSAHBIX )KUBOTHBIX

b - GakTepun u rpuObI I" - pacTerms
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27. YMEHBIIICHUE YMCICHHOCTH 0co0el, KoMMuecTBa OMOMACC WM SHEPTHH C MEPBOTO TPOPUUIECKOTO
YPOBHSI K OCIEAYIOIIUM Ha3bIBAIOT

A - HenbI0 TATaHus B - mumieBoii nensro

b - npaBuIOM 3KOJIOTMYECKON TUPaMU/IbI I" - kpyroBopoToMm BelecTB

28. Camoperysiusi B OMOreoneHo3e MposBISETCS B TOM, YTO

A - BUJBI YCUIIEHHO Pa3MHOKAIOTCS

B - HU onIMH BUJ IOTHOCTHIO HE YHUUTOKAETCS APYTUM

b - yncnenHocTh 0cobeii u3MeHsIeTCs

I - ocobu ogHOTO BHAa YHHUYTOXKAIOT OCOOEH MPYTUX BUIOB

29. OcHOBHAs IPUYHWHA CAMOPA3BUTHS COOOIIECTB-

A - U3MEHEHUE MOT okl B - usmeHeHne 0CBEUIEHHOCTH
b - BnusiHUE OpraHn3MoB Ha cpey OOMTaHHS I' - u3menenue TemMneparypsl Bo3yxa
30. ATpo1ieHO3HI B OTIIMINE OT OMOTEOIIEHO30B
A - cymIecTByIOT Oe3 BMemaTebCTBA YeI0BeKa B - cozmansl uenoBekoM
b - 6onee ycroitunBeie I' - ©MeroT 3aMKHYTBIN KpYTrOBOPOT BELIECTB
31. B arporiero3ax B OTJIM4HE OT OHOTEOIICHO30B
A - IUIeBbIe TIETH KOPOTKHE B - HeT npousBoauTenei
b - KpyroBopoT BEIIECTB 3aMKHYThIHA I" - Het motpeOuTeneii.
2 BapuaHT
1. Bce aneMeHThI OKpyKarolien cpeibl, BIUSIONINEe Ha OPTaHU3Mbl, Ha3bIBaIOTCA
A - abuotnueckue GpakTopsl B - 6notrueckue GpakTophl
b - sxonormdeckue GpakTopbl I' - anTpororeHnsie GakTOPHI
2. be3aeiicTBue APYT Ha Ipyra OpraHU3MOB OJHOTO MJIM Pa3HbIX BUIOB -
A - buoTHyeckue GaKTophI B - abuoTtnueckue GakTopsl
b - anTpomnorennsie pakTophI I' - orpannunBatomme GpakTopsl
3. AbuoTmueckuii paxTop - 3TO
A - I3MeHeHHne TeMIepaTypsl BO3AyXa M0 ce30HaM roja B - BeIpyuKa 4€JI0BEKOM /IEPEBBEB B JIECY
b - ocymenue 60510T uenoBeKOM I' - moenanye XUIHUKOM >KEPTBBI
4. K aHTpOnoreHHsIM (pakTopam OTHOCUTCS
A - pa3nuB peKu BO BpeMs MOJIOBOJIbS B - 3emnerpsicenue
b - noexanne XUITHUKOM JKEpPTBBI I’ - ocymenue 6osot
5. I'maBHBIM CHI'HAJIOM O HACTYIUICHHH U3MEHEHHH B OKPYXKAIOLIEH Cpeae CIIy>KHUT
A - ©3MEHEeHHE AJINHbI CBETOBOTO JHS B - Bemmanenue ocagkos
b - u3MeHeHue TeMuepaTypsl BO3yXa I' - BEImaneHue cHera

6. IIpsMble nuIeBbIe CBSI3M MEKIY OpraHU3MaMu, PH KOTOPBIX OJHU OpPraHU3MBbI IOEJAt0T JpyTrHe
OpTaHU3MBlI,

A - mapazuTuzm B — xoHKypeHIHA b - cum6mo3 I" - xumHuYecTBO

7. MeXBHUIOBBIE OTHOLIEHHUS, TIPU KOTOPBIX OJHU OPraHU3MBI KHUBYT 3a CUET JIPYIHX, MUTAsICh KPOBBIO,
TKaHAMHU WIN NIEPEBAPEHHON NMUIEH X034€B, UCTIONb3Yys UX MHOTOKPATHO, -

A - mapazutusm B — xoHKypeHIus b - xumHn4yecTBo I' - cumbmo3

8. buoreoreHo3 - 3T0 COBOKYITHOCTb

A - B3aUMOCBSI3aHHBIX KOMIIOHEHTOB HEXXHUBOH MPUPOIBI

b - UBBIX OPraHU3MOB OZHOTO BUAA

B - 51BBIX OpraHN3MOB pa3HbIX BUOB

I' - KMBBIX OpPraHU3MOB M KOMIIOHCHTOB HEXHBOH MPHUPOABI, CBS3aHHBIX OOMEHOM BEIECTB U
MIPEBPALICHUE SHEPIUU

9. Ilpon3BoanTeNny OPraHUIECKUX BEIIECTB B 3KOCHUCTEME

A - IpoTyLIeHTHI B — penynentst b -xoHCYMEHTBI I' - >xuBOTHBIE

10. IoTpeburenu opraHUYECKUX BEMIECTB B IKOCUCTEME -

A - IPOAYLIEHTHI B — xoHCYyMEHTBI b - pacrenus I' - penynenTs

11. Pa3pymuTeny opraHn4ecKuX BEMIECTB B OKOCUCTEME -

A —pexyneHTsl B — nponyueHTsl b -xoHCYMEHTHI I' - pacTenus u >KMBOTHBIE

12. SIpycHoe pa3melieHre HaA3eMHBIX YacTeil pacTeHUH B JIECY- 3TO MPUCIIOCOOIEHHE K UCTIONB30BAHUIO
A - BOzBI B - yrnexucnoro rasza b - conHeuHoOrO CBETA I" - MuUHEpaJIBHBIX cosel
13. HayanbHOE 3BEHO B IEMSIX MUTAHUS

A - XWIIHUKA B - pacTUTENBHOSIHBIX JKUBOTHBIX

b - GakTepun u rpuObI I' - pactenns
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14. Camoperynsius B OMOTeOIEHO3€ MPOSBISETCS B TOM, YTO

A - BUJIBI YCUJIEHHO Pa3MHOKAIOTCSI B- ynciaeHHOCTH 0CO0EH N3MEHSIETCS
B - HU oIWH BUJ IOTHOCTHIO HE YHUUTOKASTCS APYTHM I'- ocobu 0THOTO BHA YHUUTOKAIOT
oco0eil Ipyrux BUIOB

15. ArporieHo3bI B OTAMYHNE OT OMOTEOIeHO30B

A - cymiecTBYIOT 0€3 BMEIIaTenbCTBa YelIOBEeKa B - co3nanb! uenoBekoM

b - 6onee ycroliunBsie I" - nMeroT 3aMKHYTBII KPYTOBOPOT BELECTB
16. B3anMOOTHOIIIEHNSI OPraHU3MOB CO CPeOH OOUTaHMS U3ydaeT

A - Mmopdoorus B — cucremaruka b - reneruka I' - sxonorus

17. ®akTopbl HEOPraHUYECKON MPUPO/IbI, BIMUIIONINE HA OPTaHU3MBbI

A - aHTpOTIOTEHHBIE (PAKTOPHI B - abuotnyeckue hakTopsl

b - orpannunBatomme pakropst I' - buotnueckue pakTopsl

18. BausHue nesTenbHOCTH YeI0BEeKa Ha KUBbIE OPIaHU3MbI I CPEAy UX OOUTaHUS

A - Guotndeckue (HaKTOpHI B - aaTpomnorennsie ¢paxTopsl

b - orpannunBatomue pakropst I' - abnoTnyeckue GaxTopsl

19. K 6uotndeckum GakropaM OTHOCHUTCS

A - U3MeHEeHHe cpeibl OOUTaHUS XUITHUKOB YeJIOBEKOM b - xumnn4ecTBo

B - orcTpen XUIHUKOB I - OTJI0B XUIIIHUKOB

20. buonornueckue puTMbl 00ECIIEUNBAIOT Y OPraHU3MOB

A - TIOUCK ITHIIHA B - 3amuTy OT XUITHUKOB

b - mpucnocoGieHns kK NepUOAMYECKUM N3MEHEHHSM CPE/IbI I - opueHTanuio B mpocTpaHcTBe

21. doTomnepuoan3M- 3To

A - peaknys OpraHM3MOB Ha U3MEHEHHE TEMIIEPATyphl BO31yXa

b - peaknus opraHu3MoB Ha MPOAOIKATENIBHOCTE CBETOBOTO IHS

B - peakius opraHu3MoB Ha MUILLY

I - peakuust OpraHU3MOB Ha XMIITHUKOB

22. B3anMOOTHOIICHHS, BO3HUKAIOIINE MEXy BUJAMH CO CXOJHBIMHU 3KOJIOTHUECKUMHU MTOTPEOHOCTIMH,-
A - XHIIHAYECTBO

B - cum0no3

b - koHkypeHus

I' — napasutusm

23. Tun MeXBUAOBBIX OTHOIIICHUH, TP KOTOPOM 00a OpraHu3Ma MojayqatoT B3aUMHYIO MOJIb3Y,

A - XUIHUYECTBO B — cum6m03 b - koHKypeHusa I' - mapazutuzm
24. BUOLEHO3 - 3TO COBOKYITHOCTh B3aUMOCBSI3aHHBIX
A - OpraHu3sMoB O/IHOTO BHJIa B - coBMecTHO 00HTaIOIUX OPraHU3MOB pa3HbIX BUIOB

b - KOMIIOHEHTOB KUBOM U HEKUBOU NIPUPOABL |- pacTeHuli pa3HbIX BUJOB
25. K mpomymnieHTaM OTHOCST

A — )XUBOTHBIX B — 6akrepun b - pacrenus I' - rpubnt

26. K xoHCyMEHTaM OTHOCAT

A -pactenuss B — Oakrepun b - )xnBOTHBIX I' — rpudsr

27. K pexyiieHTaM OTHOCSIT

A - pacTUTENBbHOSIHBIX )KUBOTHBIX B- pacrenust b — xumnunkoB ['- 6akrepuu u rprObI
28. Onpenenute NPaBUIBLHO COCTABICHHYIO MUILIEBYIO LIEMb

A - ceMeHa eny- €XX- MBIIIb- JIUCHALA B - cemeHa enu- MBIIIb- €K- TUCHIIA

b - nucuna- ex- MbIIIb- CEMEHA €U I'- MBIIIB- €X- cEMEHa enu- JTUCULA

29. YMEHbIIICHUE YHCICHHOCTH 0CO0CH, KOJIMYeCTBa OMOMACcC WX SHEPTHUHU C IIEPBOTO TPOYUIESCKOTO
YPOBHS K TIOCJICAYIOIIAM HA3bIBAIOT

A - 1IenbIo MUTaHuH B - numeBoi nenso

b - mpaBuioM 3K0IOrHYECKON TUPAMHUIBI I' - KpyroBOpOTOM BEIIECTB

30. OcHOBHas MpUYMHA CAMOPA3BUTHS COOOLIECTB —

A - U3MEeHEHME TTOr0IbI B - u3MeHenue oCBEIIEHHOCTH

b - BIMsiHUE OPraHU3MOB Ha Cpey OOUTaHHS I' - u3MeHeHne TeMIIepaTypsl BO3IyXa
31. B arporiero3ax B OTJIM4HE OT OHOTE€OIICHO30B

A - nuIeBbie UENMU KOPOTKUE B - Her npousBoauTeneit

b - KpyroBopoT BEIIECTB 3aMKHYThINA I' - HeT moTpeduTenen.

JTa/IOHbl OTBETOB

1 BapuanT 2 BapuaHT
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1 r (9 B |17 B |25 B |1 b |9 A |17 |B |25 |b
2 b |10 |A |18 |A |26 |I' |2 A |10 |[B |18 |B |26 |b
3 B |11 B |19 b |27 b |3 A |11 |A [19 |B [27 |T
4 A |12 I |20 |[B |28 B |4 I (12 |b |20 |B [28 |B
5 B |13 b |21 b |29 |b |5 A [13 |I" |21 |[B |29 |b
6 A (14 |A |22 |A |30 |B |6 I' (14 |B |22 |b |30 |b
7 b |15 B |23 I |3l A |7 A |15 |B |23 |B |31 |A
8 r |16 I' 124 |b 8 I [16 | |24 |B

Kpurepuu onenkn:
OLICHKA «5» cTaBUTCSA 3a 27-31 IpaBUIIbHO BBIOJIHEHHBIX 33JaHUN
OLICHKA «4» CTaBUTCSA 3a 22-26 IPAaBUIIBHO BBIITOJIHEHHBIC 3a/1aHUM
OlIeHKa «3» cTaBUTCsA 3a 16-21 npaBUIIBHO BBIOJIHEHHBIX 33JaHUN
oIlleHKa «2» ctaBuTCs 3a 0-15 mpaBUIIBHO BBIMOJHEHHBIX 3aJaHUM.
IIpogeccnoHaIbHO-OPHEHTUPOBAHHOE COEP:KaHUE
(coaep:kaHMe NPUKJIATHOIO MOLYJIs1)

Pa3gen 5. buojorus B JKU3HH
Tema 5.1. BHOTeXHOJI0TUM B KU3HH Ka:KI0I0

IIpakTH4yeckune 3aHATHUS.

Keiicbl Ha aHanu3 UHGOPMAIMK O HAYYHBIX TOCTHKCHHUIX B 00JIACTH FEHETUYSCKUX TEXHOJIOTHH,
KICTOYHOH WHXCHEPUM, THINEBBIX OHOTEXHOJIOTHH. 3amuTa Kelica: TMPEJICTaBICHUE pe3ylbTaToB
perieHus KeicoB (BRICTYIIICHHE C TIPE3EHTAINEH).

Keiic. Tema: «bHOTEXHOJIOTHH B METUIIUHE U (hapMaIlim.
®opMyIHPOBKA 3aJaHUSI.

buorexHomornss — KOMILIEKCHAas HayKa, HalpaBJIeHHas Ha IOJyYeHHWE IIeNIEBOTO IMPOIYKTa, C
MOMOIIIbIO OMO000BEKTOB MUKPOOHOTO, PACTUTEIILHOTO U YKMBOTHOI'O MTPOUCXOXKICHHMS.

MeaunuHckass OMOTEXHOJIOTHUS — OTpacib, LENb KOTOPOW CO3JaHME JUArHOCTUYCCKHX,
MpOo(QMITAKTHYECKUX W JIeYeOHBIX TpermapaToB, OHA H3y4aeT BO3MOXKHOCTHA  HCIIOJNB30BaHUS
MHUKPOOPTaHU3MOB, JUII MOJNy4YeHWs aMHHOKHCIOT, BHTaMHHOB, ()epMEHTOB, aHTHOMOTHKOB,
OPraHUYECKHUX KUCIIOT.

CaxapHnbrii quabeT — 310 3a00/ieBaHUe OOMEHA BEIIECTB, MPU KOTOPOM B OPraHH3ME HE XBaTaeT
WHCYJIMHA, a B KPOBH TOBBINIIAETCS cojepkanue caxapa. ComepkaHne caxapa B KpPOBH HEOOXOIUMO ISt
HOPMAaJIbHOTO (DYHKITHOHHPOBAHUS KJIETOK. IHCYIHMH, KOTOPBIA BhIpabaThIBACT IMOKETyIOTHAS JKeyesa,
o0ecrieunBaeT MPOHUKHOBEHUE TITFOKO3BI B KJIIETKH, HO WHOT/Ia TIPOMCXOUT COON BBHIPAaOOTKH MHCYIIHMHA,
M KIIETKa HE IOJIy4aeT HEOOXOJMMOTO MUTAHWS, a caxap HAKalUIMBAeTCSd B KPOBU. DTO MPHBOIHUT K
BO3HHKHOBCHHMIO CaxapHOro auadeTa pa3HbIX TUIIOB, OJWH U3 KOTOPBIX SABJSCTCS WHCYJIMHO3aBHCHMBIM.
[lpu TakoMm TuIle caxapHOTO nuabera 3a0OJECBIIMN JOJKEH BCHO JKU3Hb BBOJUTH CEe0€ HHBEKIIUU
WHCYJIMHA.

Ilo namnpM cratucTukd, B 2014 1. KonmdecTBO OONBHBIX caxapHBIM AMabeToB B Poccuiickoit
¢denepayu coctaBuiao 387 MiaH dYenoBeK. [lo HEKOTOpHIM JaHHBIM 3Ta LUPpPa KaKIBIH Tof
yBenuuuBaercs Ha 5%.

3amanue: HAWAUTE U IPOAHANM3UPYHUTE pa3TUIHbIE NCTOYHUKHN HH(OpMaIuu (HaydHast U yaeOHO-
HaydJHas JUTepaTypa, CPEeICcTBa MaccoBoi mHpopmarmu, ceTh MHTEpHET W Apyrhe) 1o TeMme Kekica.
OTBeThTEC Ha BOMPOC Ha OCHOBE HAWJCHHBIX NaHHBIX: C 4eM CBS3aH POCT 3a00JICBAEMOCTU CaxapHbIM
nabeToM cpely B3pOCIOro HacelIeHHWs M OMoJiokeHHWe 3aboneBanus? Kakwe mepsl mpoduimakTHKu
caxapHOTO nuabeTa MOXKHO PEali30BaTh B MOBCEIHEBHOW JKM3HHM Kakmomy u3 Hac? Kak pa3BuBaioch
MTPOU3BOICTBO MHCYJIMHA M C KAKUMHU 3THYCCKUMH HOPMaMH MPH 3TOM CTaJIKMBAJIUCh YUCHbIC?

[ToaroroBsTE YCTHOE COOOIICHHUE C MTPE3eHTALIMEH, B KOTOPOM HEOOXOAUMO OTPa3HTh:

1. CaxapHslii 1raOeT — IPUYUHBL, CHMITOMBI, TUaTHOCTHKA U JICUSHHE.

2. PacnipocTpaHeHHOCTh caxapHOro quadera cpeid HaceJIEHUS CBOEro perroHa 3a MOCICIHUE TPH
rojia, MPOAHAIM3UPOBAB HAYYHBIC MyOJUKAIMM M CTATHCTUYECKYIO OTUETHOCTh (B TOM YHCJIEC OTUCTHI
l'ocymapcTBeHHOTO peecTpa caxapHOTO AuadeTa).

3. PactipocTpaHeHHOCTh caxapHOTO muabera cpenn HaceneHws Poccuiickodl denepanmum 3a
MOCJICIHAE TPU TO/a, MPOAHATM3UPOBAB HAYYHBIC IMyOJUKAIMM U CTATHCTUYECKYIO OTYETHOCTH (B TOM
quclie 0T4eThl [ 0Cy1TapCTBEHHOTO peecTpa caxapHoro auadera).
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4. llpeanonaraemMple MPUYMHBI W3MEHEHUs 3a00J€Ba€MOCTH CaxapHbIM JAMabeToM H X
000CHOBaHHE;

5. Bo3mokHBIE IPODMITAKTUIECKIE MEPOTIPUSATHS.

4. MeTo1pI OTyYSHHS HHCYJTUHA.

5. Orpa3ute 3THYECKHE aCIEKThl UCIIOIb30BaHUS OMOTEXHOJIOT U P MIPOU3BOACTBE HHCYJIMHA.

TpeboBaHuUs K yCTHOMY COOOIIICHUIO:

— MPOJOIKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTKasi akTyaJbHOCTb MCCIIEIOBaHMS, THIIOTE3a, IIeJb, 3a1a4H, OOBEKTH M METOJIBI,
MOJTyYeHHBIE Pe3yNIbTaThl M KX 00CYyXIeHuE (MTPEICTaBICHUE TPOYKTa), BHIBOJIEI.

TpeboBaHUs K CTPYKTYPE MPE3CHTALINU:

1. TutynbHbIf cnaiin. B BepxHel wacTm claiiia HEoOXOIUMO OTPa3uTh HHQPOpPMAINHIO 00
oOpa3oBaTenbHONW OpraHU3aIlii, B KOTOPOU MPOBOIIIIOCH MCCIIeIOBaHNE. B MEHTpaNbHON YacTH Ciiaiie
YKa3bIBaCTCSI TeMa yYeOHO-HCCIIEAOBATEILCKOTO IPOCKTa. B HIKHEH YaCTH CIpaBa YKa3bIBAIOTCS
YYaCTHUKH MPOCKTA, BHIMOIHSBIIUE Pa0OTY.

2. AKTyanbHOCTb.

3. I'unote3a, 11€Jib, 3aJja4H.

4. OOBEKTHI ¥ METOJIbI UCCIICIOBaHUS (MOTYT OBITh Pa30UTHI HA JIBa Cllaiifa u Ooee).

5. Pesynbrarel uccnemoBaHuWil. MoryT OBITH TpEACTaBICHBI B BHJIE PHCYHKOB, TPa(UKOB,
¢otorpadmuii, TabIUI], KOTOPHIE TOIHKHBI IMETh CKBO3HYIO HyMEpAaIlHio U Ha3BaHWE. KOJMIECTBO CIAI0B
3aBHCUT OT O00ObeMa Marepuaja, HO HE JOJ/DKHO IMPEBBINIATH OTBEICHHOI'O BPEMEHHM Ha COOOIICHUE.
MO>KHO MPENCTABIIATH MaTepHall HE B ITOJIHOM 00bEME, a TOJIBKO CaMbIC BAYKHBIC MOMEHTHI.

6. BEIBOEL.

7. 3axmounTenbHbIi («biaromapio 3a BHuManue» Wi «Crracn0o 3a BHUMaHUEY ).

Tema 5.2.2. ConnaJabHO-3THYECKHE ACIEKThI OMOTEXHOJIOTHI

HpaKaneCKne 3aHATUA.

Keticpl Ha ananu3 nHpOpMAIUK 00 3TUIECKUX ACTIEKTaX Pa3BUTH OHOTEXHOJIOTHH (T10 TPyIIam).

3amura keiica: [IpencraBieHue pe3yIbTaTOB pelIeHHs KeHCOB (BBICTYIUICHHE C IPE3CHTALIUeH).
Llenb: NpoBecTn aHaN3 aCNeKTOB Pa3BUTUA HEKOTOPbLIX NCCNef0BaHNN B
buoTexHonornu.
ObopynoBaHue: TeopeTUYECKMI MaTepmas No TeMe, KapTOYKU-3adaHUS.

Xopn paboTb

3agaHue 1.
BapuaHT 1. M3yunte TeopeTUYeckuini maTepuan no teMe «BMOTEXHONOrMW - 3TO...» U 3aMnojHUTe
Tabauuy:

BUA 6BnotexHonornm uenb OaHHoOro KpaTkui 0630p npobnemsbl
HanpaBJ/ieHns

BapuaHT 2. M3yymTe TeoOpeTUYECKUIA MaTepmMan rno TeMe «KnoHMpoBaHMe» 1 3anosiHuTe Tabaunuy:

BUA BMoTexHosornm Leslb JAaHHOro KpaTKuin 0630p npobnemsol
HanpaBJ/ieHNs

3ananue 2. Cuenaiite BEIBOJBI 00 ITHUECKUX TIPOoOIeMax OMOTEXHOIOTHH.
3. 3AJAHUSA JJIA MPOMEKYTOUYHOM ATTECTAIINHU

HTorosasi KOHTPOJIbHAsA padoTa 1Mo 6UOJIOTHHU
1 Bapuant

HNHcTpykuus sl cTyAeHTa
Tect cocroutr u3 uwacred A, B, C. Ha BomonHeHue otBoautca 60 MuHyT. 3amaHust
PEKOMEHyeTCS BBIIOHSTH TI0 MOPSIIKY, HE MPOITYCKasi HM OJTHOTO, JaKe caMoro Jerkoro. Ecimu 3amanue
HE yHdaeTcs BBIMIOJNHUTH cpa3y, MepeianTe K cleaymomeMmy. Eciu ocTaHeTcss BpeMs, BEpHUTECh K

MPOIYIICHHBIM 33aJaHUSM.

Yactp A. K kakaomy 3aJaHMI0 YacTH A JaHbI HECKOJIbKO OTBETOB, M3 KOTOPBIX TOJBKO

OJMH BepHbIil. BbiOepuTe BepHbliil, 10 BallleMy MHEHHI0, OTBET.
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1. DieMeHTapHOI eqMHULIEH IBOTIOLMOHHOTO NpoLecca sIBJIsIeTCs:

a. Oco0b 0. Bun B. [TonBua r. [omymnsims
2. OCHOBOMOJIOKHUKOM HAYKH CHCTEMATHKHU SIBJISIETCSI:
a. Y. {apBun 6. XK.b. Jlamapxk B. K. JIunnen r. M. JIomoHOCOB

3. lIpumepomM aelicTBHS ABHKYLIeH (POPMBI eCTECTBEHHOT0 0TOOpPA ABJISAETCH:
a. MicuezHoBeHme OemnbIx 06a004YeK B MHIYyCTPUAIBHBIX pPaiOHAX

0. CX0/ICTBO B CTPOCHHH TJ1a3a MIICKOTIUTAFOIIIX

B. BI:-IBCI[GHI/IG HOBOTO COpTa IMIICHUIBI B HOBBIX YCJIIOBUAX.

r. 'nbesnp JIMHHOKPBUIBIX U KOPOTKOKPBUIBIX ITHUI] BO BpeMsl Oypb
4. Oco0u aBYX NONMyJISIUMIi OHOTO BUJA:

a. MOFYT CKpCHIMBATLCA U 1aBaTh IJIOJOBUTOC ITIOTOMCTBO

6. MoryT ckpemmBaThcs, HO MJI0AOBUTOTO MOTOMCTBA HE IAI0T

B. He MmoryT ckpeluBaThcs

T. MOryT CKpemmBaThCs C 0COOSIMH IPYTHX BHIIOB

5. IpumMepoM NOKPOBUTEIbCTBEHHOH OKPACKHU SIBJISIETCS:

a. CxoncTBO (hOpM M OKpPACKH TeJla C OKPYKAIOIUMH IpeAMEeTaMU
0. [loppakanue MeHee 3alUIEHHOTO BUjIa Ooliee 3alHIICHHOMY

B. ‘{epeI[OBaHHe CBETJIBIX U TEMHBIX I10JIOC HA TEJIC

r. OKkpacka ocbl

6. ApoMop$030M MOKHO CUMTATDH CJIeAYIOLINE KIIPUOOPETEHUsD:
a. YTpara mepcTHOro MOKpOBa CIIOHAMHU

6. ITossBnenue AW Y TPECMBIKAIOIINUXCA U UX pa3BUTHUEC HA CyIIC

B. Y UIMHEHHE KOHEYHOCTEH JIoIaan

r. [IOKpOBUTENBECTBEHHYIO OKPACKy

7. Cyts runote3sl A.U. Onapuna 3aKk/04aercs:

a.B IIPpU3HaHUN abMOreHHOTO CHHTE3a OpTraHUYCCKUX COG}II/IHCHI/Iﬁ

0. B orpuiianny abHOreHHOr0 CHHTE3a OPraHMYECKUX COCTUHCHUI

B. B yTBepkieHNH, UTO )KM3HB ObLIA IPUBHECEHA H3BHE

r. B yTBepxIeHnn, 4To )KHU3Hb CYIIECTBOBAJIA BEUHO

8. Ba:kHel MM coObITHEM apXxesl cIelyeT CUUTATH:

a. Haxorutenue B atmocdepe kuciopoaa 6. [losiBeHue KoalepBaToB

B. OOpa3oBaHMe NEPBHIX OPraHUYECKUX COCTMHEHUH r. BBIX0/ ®UBOTHBIX Ha CyITy
9. Heo0xoauMbIM ycJI0BHEM /IS ;KH3HH PACTEHU Ha cylie ObLI0:

a. Hamnume kuciopona B atmocdepe 0. Hanmuue noyss

B. Hanmuwue xmopoduinia r. Hanmnumne «030HOBOr0 SKpaHa

10. OxHo¥i U3 NPUYKMH, 0 KOTOPO ceiiyac He BOSHUKAIOT HOBbIe BHABI YeJ10BEKA SIBJISETCSI:
a. OTcyTCTBHE PENPOAYKTUBHON U3OIISALINH MEXKIY pacaMu

0. CX0/CTBO TEHOTHUIIOB BCEX JIIO/IEH

B. [IprHaaneXHOCTh pac K pa3HbIM BUIaM

I. YBenn4eHne CKOPOCTH NMEPEABIKEHHUS

11. OT coOupaTebcTBa CheJOOHBIX PACTEHMIT K HX BHIPAIIMBAHUIO YeJI0BEK Nepemies Ha CTaIuM:

a. Yenoseka ymenoro 0. [lutexanTporma B. Heangepransua r. KpomanboHna
12.YesioBek nmosiBuiIcs Ha 3emJie:
a. B apxelickyto apy 0. B maneo3oiickyto spy B. B Me3030iickyto r. B KaiiH030/CKY10

13.0pranu3mel, Kak NPaBHJIO MPHCIOCA0JIMBAIOTCA:

a. K HeckonbkuM, Hanbosee BaXKHBIM KOJIOTUYECKUM (paKTopam

0. K omaomy, Hamboee cymecTBeHHOMY (haKTopy

B. Ko BceMy KOMIIEKCY KOJIOTHYeCKUX (DakTOpOB

r. BepHs! Bce oTBeTHI

14.11pu4nHOii OTPOMHOIO0 YBeJTUYEHUS YUCIEHHOCTH KPOJIUKOB B ABCTPAJMH CTAJIO:

a. zo0mime numm 6. OTcyTCTBHE BparoB

B. Co3HaTeNbHBII 0TOOP KPOJIMKOB YETOBEKOM r. baronpusiTHbIE KITUMaTHYECKUE yCIOBUS
15.9Heprust COTHIA UCNIOJIb3YyeTCH:

a. TonmpKO MpoTylIeHTaMH 0. Tonbko penyneHTaMu 1 KOHCYMEHTaMHU
B. Bcemu yyactHukamu OnolieH03a, KpOMe pelylieHTOB r. Bcemn yyactHrKaMu OuorieHo3a
16.Hamry4ymum cnoco0oM y4acTus OTAeJIbHOI0 YeJIOBeKa B cOXpaHeHuM Ouocdepsl sBJsieTcs:

a. OTKa3 OT e€31pI Ha aBTOMOOHIIE 0. YuacTue B pa3paboTKe 3aKOHOB TI0 OXpaHe IPHUPOIBI
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B. CokpatieHre noTpedieHus: MACHON MUK r. OTKa3 oT OpakoHbEpCTBA
17.Bp10paTh NPaBHJIBHO COCTABJICHHYIO MUIIEBYIO Lelb:

a. KieBep----acTpe6----1mmenb----MbIlIb 6. KneBep---mmmenp-----MplIIib-----s1cTped
B. lIImMenb---MbIIIb----SCTpe0----KIeBep r. SlcTped----MBIIIb----IIIMEeIb---KIJIeBep
Yacrte B

B.1. [Ipu BbINOJIHEHUM JaAHHOT'0 33/IaHUA BbIOEpHUTE U3 NPeIJ0KeHHBIX HIKe BADUAHTOB
npaBuJibHbIe 0TBeThI. [IpaBU/IbHBIE 0TBETHI 3aNIMIINTE Yepe3 3aNATYI0 HAIPOTHB HOMepa Bompoca.
Br10paTh 0cHOBHBIE (PaKTOPBI Cpeibl, 0T KOTOPO# 3aBUCUT NPOLBETAHUE OPTaHU3MOB B OKeaHe:

a. JlocTynmHOCTb BOJIBI 6. KommgecTBo ocaakoB B. IIpo3payHOCTh cpeibl

r. pH cpener 1. ConeHocts cpenbl €. CKOPOCTh UCTIAPEHMSI BOABI

x. KoHueHTpanus B cpesie yriIeKuciaoro rasa

B.2.Ilpu BbINOJHEHUHM 3aJaHMS YCTAHOBMTE COOTBETCTBHE NPUMEPOB MPHUCHOCOOJEeHHA € HX
xapakrepoM. O0beAUHNTE UX MPABMJIBHO B TA0JIHMILY:

a. Okpacka mepcTty 6eoro MeaBens

0. Oxpacka xupada

B. OKkpacka mmens

r. ®opMa Tena najouyHHUKa

1. Okpacka 605kbpell KOpOBKH

e. UepHble 1 OpaHKeBBIE MATHA I'YCEHUI]

x. CTpoeHue 1IBeTKa OpXHJIeu

3. BHemHee cX01cTBO HEKOTOPBIX MyX € OCaMHU

IToxpoBuTeNbCTBEHHAS] OKpAcCKa

MackupoBka

Mumukpus

VYrpoxaromas okpacka

Yacrtp C. JlaTh NOJHBII pa3BepHYTHIii 0TBET HA BONPOC.

[louemy ecrecTBeHHBI OTOOp, a HE HACJIEACTBEHHAas W3MEHYHBOCTb, CUUTACTCA TJABHBIM
HaTPaBISIOMIHMM (PaKTOPOM SBOIIIOLINN?

2 BapuaHT
HNHcTpykums 1015 CTyIeHTa

Tect cocroutr u3 wacrei A, B, C. Ha pemonnenune otBoautca 60 MuHYT. 3amaHus
PEKOMEHyeTCs BBIMONHSTH MO MOPSIAKY, HE MPOITyCKasi HU OJTHOTO, AaXKe caMoro jerkoro. Ecnu 3aganue
HE YJIAeTCsl BBIIOJHUTH Cpa3dy, HepedauTe K cruenyromemy. Ecim ocraercss BpeMms, BEPHUTECh K
MMPONYIICHHBIM 3aIaHUAM.

Yacts A. K kakaomy 3aJaHMI0 YacTH A JaHbI HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJHKO
OJVH BepHbIii. BoiOepuTe BepHBIii, 10 BalleMy MHEHHIO, OTBeT.

1. MaTtepuaJjiom AJist 3BOJTIOIHOHHBIX MPOIECCOB CJIYKHUT:

a. ['eHeTHUeCKOE pa3HOOOpAa3Ue MOMYIIAIUI 0. Bun

B. brnaronpusitHeie npu3Haku r. becnone3nsle wy BpeaHble MPU3HAKU

2. CKoOJIbKO BHMIOB PACTEHUH NPEACTABJIECHO B [JAHHOM cHHMcKe (OAYBAaHYUK JIEeKAPCTBEHHBII,
KJIeBeP, MO0POKHUK CPeIHMIl, MATA KJIYOHEHOCHAs):

a. 1 0.2 B. 3 r. 4

3. EcTecTBeHHBIIT 0TOOP cOXpaHsAeT MPU3HAKH OPraHMU3MOB:

a. [Tosne3nble AJist yenoBeka 0. Bpennbie mis genmoBeka

B. Bpennsie 1 Buga r. [lone3Hslie n HeMTpanpHbIE A1 BUAA

4. OCHOBHOM NPUYMHOM 1JIsI BbIIEJCHHSA IPYIIIBI 0CO0ei B MOMYJISIHIO ABJIACTCH:

a. BHemHee oTiiuune rpynn Apyr oT gpyra 0. BHyTpenHme oTau4us rpymi ApyT OT Apyra
B. M3ossinus rpynn apyr oT Apyra r. Bce nepeurcieHHble BhIIIE TPUUYUHBI

5. HoapaxaHue MeHee 3aIMIIIEHHOT0 BUAa 0oJiee 3alIIUIEHHOMY Ha3bIBAaeTCH:

a. MackupoBka 0. Mumukpus B. [IoOKpOBUTENBCTBEHHON OKPACKOU

r. [Ipenynpexnatoiieit okpackoi

6. Pa3znble BU/bI TaPBMHOBCKUX BLIOPKOB BO3HUKJIU IMyTEM:

a. Apomopdoza 0. [lereneparuu B. nunoamanranun r. Kararenesa
7. OgHuM U3 BasKHEHIIUX 3TANOB BO3HUKHOBEHHS sKU3HH MOKHO CUHTATD:
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a. [losiBneHMEe aMUHOKHUCIIOT 0. [TossBenue YTJI€BOOOB

B. [losiBNIEHNE HYKJIENHOBBIX KHCIOT r. [losiBnenue mununos
8. Jpa, B TeueHHe KOTOPOii BO3HUKJIA KU3Hb, HA3LIBAETCH:

a. Pannuii nporepo3oit 0. Apxeit B. [Taneosoi r. Meso3oi
9.Me3030i1CKYI0 3py COCTABJISIOT NEPHOIBI:

a. /leBoH, curyp, KeMOpwHit 0. Tpuac, ropa, men

B. [lasieoreH, HEOT€H, aHTPONOTEH r. JIeBOH, HEOTEH, Mel

10. OnHuM M3 NMPHU3HAKOB, AOKA3BIBAIOIIUX (PAKT CYIIeCTBOBAHMA 3BOJIONMOHHBIX NMPOLECCOB B
YyeJ0BeYecKOM 00LIecTBe SIBJIsSIeTCs:
a. YacTble HaceICTBEHHbIE 3a00JI€BaHUs Y «MaJIbIX» HaponoB 0. Poxxnenne mynaToB
B. lI3MeHeHus B JIeKCHKe, pa3BUTHE HAYKH, KYJIbTYpPbl r. Bece nepeunicnenHsle Bhille MpU3HAKU
11. Ilepexoa oT 4e10BeKOOOPA3HBIX 00€3bSIH K YeJI0BEKY COBEPIIMJICS IyTeM:
a. Apomopdo3zos 0. Umnoamanrauun B. [lereneparuu r. Katarenesa
12. OcHOBHO# NPUYKMHOI (OPMHUPOBAHUSI PA3HBIX pPac CTAJIM:
a. ['eneTndeckas nzonauus 0. Dxonoruyeckas H30JSIHs
B. ['eorpaduueckas uzomsuus r. PenponykruBHas n30msmus
13. OrpannyuBamuM GaKTOpPOM MOKHO CUUTATH:
a. dakTop, O0JBIIE BCETO OTKIOHSIONIMIACS OT ONTUMABLHBIX 3HAUYCHUN
0. ®akrop, Hanbosee NPUOIMKECHHBIN 10 3HAYCHHIO K ONITUMAaIbHOMY
B. dakTop, HE BBIXOISIIHUI 32 peAesbl ONTUMAIBLHOTO
r. @aKkTOp, MEHEE BCETO OTKJIOHSIOMIMUNCSA OT ONITUMYMa
14. OqanM K3 BaKHEHIINX pe3yJIbTATOB B3aMMOOTHOIIEHUI MeK/1y OPraHU3MAMM SIBJISIeTCH:
a. PeryJsiiusi YMciI€eHHOCTH OPraHu3MOB 0. DBOJIFOITMOHHEIH TIPOTpecc BUIOB
B. BO3HUKHOBEHUE reHEeTHYECKOT0 pa3HooOpasus opranu3MoB . Het BepHOTO OTBETa
15. ArpocucreMa cX0/HA € IKOCHCTEMOI B TOM, YTO B Hell TaKkxke:
a. OTCYTCTBYIOT LIENTM MUTAHUS 0. [IponcxonuT KpyroBOpoT BELIECTB
B. boubInyto poib UrpaeT genoBex r. Het opranmsmoB-pazpymmrenei
16. Ha ka:x1oM nmocjeayomieM YpoBHe MUIIEBOI Leny yTPauuBaeTcs:
a. 1% sHeprum 0. 10% sHepruun B. 30% sHeprun r. 50% sHeprun
17. Cuuraor, 4T0 «NAPHUKOBBbIH 3¢ (PeKkT 00ycI0BICH YBeJIMUeHHEM B aTMOCc(epe:
a. CepoBogopoza 0. Yriekucioro raza B. JInokcuaa cepsl r. O30Ha
Yacts B

B.1. Ilpu BBINONHEHMM NOAHHOTO 3alJaHMs BHIOEPUTE U3 MPEAJIOKCHHBIX HHUXKE BapHAHTOB
IpaBUWIbHBIE OTBETHI. IIpaBUIIbHBIC OTBETHI 3aIIMILIUTE YEPE3 3aILITYI0 HAIPOTHB HOMEpa BOIpoOca.
B1. BeiOpaTh npu3HaKku, XapakTepHbIe TOJBKO AJIs1 ArPOLeH03a:
a. EAMHCTBEHHBIM UCTOYHHUKOM 3HEPIUU SIBIAETCS COJHILIE
0. Bce xuMunieckue 31eMeHThl BO3BPAILAIOTCS B IOYBY
B. [lornomenHnas sneprus paccenBaeTcs B BUAE TEIUIa
r. YacTb 3HEpTUH U BEUIECTB U3BJIEKAIOTCSA U3 KPYTOBOPOTA YEIOBEKOM
1. JIefCTByeT TOJIBKO €CTECTBEHHBIH 0TOOD
e. JIeHCTBYIOT €CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOPHI
K. VIcrionp3yI0TCs TOTIONTHUTENbHbBIE HCTOYHUKH 3HEPTUU
3. JleficTBue NpUPOIHBIX (PAKTOPOB HE KOHTPOIUPYETCS
u. ['ubHeT npyu 0TCYTCTBMM KOHTPOJISL CO CTOPOHBI YEJIOBEKa
K. [MOHeT npy Hepa3yMHOM BMEIIATEILCTBE YEIOBEK
B.2. Pacnpenenure mnepedyuc/JieHHble HHKe (AKTOPbl Ha a0uOTHYecKHe M OMOTHYecKHe.
O0benuHuTe UX NPABUJIBHO B TA0/IULY:

a. XUMHYECKHUH COCTaB BOMIBI 0. PaznooOpa3ue miaHKToHa

B. BiaxxHOCTB, t° IOYBBI r. Hannuue kiryOeHBKOBBIX OaKTEpHIl Ha KOPHAX 000OBBIX
1. CKOpOCTh TeUSHHUSI BOJIBI €. 3aCOJICHHOCTD MTOYBHI

K. PazHooOpasne pacteHnii 3. XMMHUYECKUH COCTaB BO3/ayXa

u. Hanmmawue B Bo3myxe O6akTepuit

Abuotndeckue (hakTopbl
Buotnueckue dakrops

Yacre C. JlaTh M0/IHBIH pa3BepHYTHIH 0TBET HA BOIPOC.

43



[Nomynsiiuu necioB, oourtarone Ha AHaabIpe u AJSICKE, pa3ielieHbl IPOJIMBOM MUPUHOM B 120 KM.
MO>KHO JI¥ TTOJTyYUTh OT MPEACTABUTEIICH 3TUX MOMYJISIIHAIA TUIOOBUTOE TIOTOMCTBO, €CJIH MTPETSTCTBUE
OyneT yctpaHeHo?

ITaJIOH OTBETOB
Bapuant 1 Yacts A.

2 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16 | 17
r 0 a 0 a a 0 a r r B 0 r 0 0
Yacts B
B1:B, I/, X
B2:
[TokpoBuTENLCTBEHHAS OKpAcKa, a, O
MackupoBka r
Mumukpus x, 3
Yrpoxaroniasi okpacka B, 1, €
Yacts C

HacnencTBeHHast HM3MEHYHMBOCTH CO34aeT TEHETHUECKYIO HEOJHOPOJHOCTH BHYTPU BHIA,
JIeWiCTBHE MYTaIlWii W TIOJOBOIO MpoIlecca HeHanpaplieHHas. T.e. HACIIEJCTBEHHAs N3MECHYMBOCTD JIHIITH
MOCTABJISIET MaTepHall sl 0TOopa. DBOIIONHS JKE-IIPOIECC HAIPaBICHHBINA, CBSI3aHHBINA C BBIPAOOTKON
MPUCTIOCOOJICHUH TI0 MEpEe IPOTPECCUBHOTO YCIOXKHEHHS CTPOEHHS U (PyHKIMH >KUBOTHBIX M PACTCHHH.
CymiecTByeT IWIIb OJWH HAIPAaBICHHBIH SBONIOLNMOHHEIN (DaKTOpeCTeCTBeHHBIH OTOOp. JIBroKymIuit
oTOop npeoOdpa3yeT BUABI (CIIOCOOCTBYET CIBUTY CPEIHETO 3HAYCHMSI MPU3HAKA NIPU U3MEHEHHUH YCIIOBHIA
cpensl). CraOunusupyrommii 0TOOp 3aKpeIvIseT Moye3Hble (OPMBI, TMPEIOXPAHICT CIOXKHUBIIUNACS
TEHOTHUI OT Pa3pyLIAIOLIEr0 MyTAallMOHHOTO MPOLIECCa B OTHOCUTEIBHO ITOCTOSHHBIX YCIOBHUSIX CPE/BI.

BapuaHTt 2. Yactb A

1

2

4

9]

6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17

a

B

B

B B §) 0 a 0 B a a §) 0 0

B1: T E X 1UB2:
B2:
Abunotnueckue GpakTops a, B, 1, €, 3
BuoTtnueckue gakTopsl 0, T, K, U

Yacts B

Yacte C

MoHO, T. K. pedb HIET 00 0CO0SX OJHOTO BHIA

Kpurepun ouenkn

Kaxaprii mpaBUIBbHBIN OTBET B 4acTH A olleHHBaeTcs B 1 Oair.

B gactu B kaxxmoe BepHO BEITIOITHEHHOE 33a/JaHIE OIICHWBaeTCs B 2 Oaia.

BepHo BhImonmHeHHOE 3amanue B yacTu C OleHUBAaeTCs Tpems Oayutamu. bayuibl, mojydeHHBIE BaMu 3a
BBIMOJIHEHHBIC 33/1aHMsI, CymMMupYyloTcs. Beero 24 6ayuta. PaGoTa Hike 9 0ajioB He OLIEHUBAETCSL.

Ouenka «3» - 9-16 6ayuioB

«4y» - 17 — 22 6anna
«5» - 23-24 Ganna
Kputepum oTMeTKU:

OTMeTKa

O000IeHHAS OLIEHKA KOMIIEeTEHIIHH
(2-5 6a710B)

5 (oTIMYHO)

CTyIeHT yMeeT CBSI3bIBaTh TCOPHIO C MPAKTUKOM, MPUMEHATh MOIyYCHHBIN
NPAaKTHYECCKHH OINBIT, aHAIW3UPOBATh, JeNaTh BBIBOJbBI, MPUHUMATh
CaMOCTOSITEJIbHBIC PEIICHHS B KOHKPETHON CHUTyalld, BBICKA3blBaTh M
00OCHOBBIBATH CBOH CY>KACHHUS.

4 (xoporto)

CrygeHT  moOKa3plBaeT  XOpollee  3HAaHME  Marepuayia.  YMeer
apryMEHTUpPOBaTh CBOM BBIBOABI M IPUHMMATh CAMOCTOSTENIbHBIC
pelLIeHys], HO AOIIyCKAeT OTAEIbHbIE HETOUHOCTH, KaK 10 COAEPKAHUI0, TaK
M TI0 yMEHHUSM, HaBBIKaM pPaOOTHI C TEOPETHYECKOW W MPAKTUIECKON
YaCTSAMU.
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3 (Y1OBJIETBOPUTENHHO)

CTyI[CHT aacTt YILOBJICTBOpI/ITeHLHLIe OTBE€THBI Ha BOHpOCI)I, HO Jacej1acTt
BBIBOABl B YCJIOBHUSX KOHKPETHOM CHUTyaUMOHHOW 3azauu. M3naraer
pemenne  MpoOJEeMbl  HEMOCTATOYHO  IIOJIHO,  HETOCIEA0BATEIHHO,
JIOITYCKAeT HETOYHOCTH. 3aTpyIHACTCS J0Ka3aTeIbHO 00OCHOBBIBATH CBOH
cyxaenus. Jlomyckaer omOKH B TPaKTHYECKOW YacTH.

2 (HEeyIOBIETBOPUTEIHHO)

CTyneHT He pacKpbul COAep)KaHHe IMOCTABICHHOTO BOIPOCA, HE MPHUBEIN
HeoOXxoauMble npuMepbl. He cMor mpuMeHUTh TeopeThdecKrue 3HaHHS Ha
npaktuke. Jlomyckaer omMOKM IpH OTBETE, B pabOTe € NMPaKTHYECKUM
3aJjaHueM, HEYBEPEHHO OOOCHOBBIBAET  IIOJNYYCHHBIE  PEe3yJbTATHL
Marepuan uznaraercst 6eCCUCTEMHO, HEIOCTATOYHO IPAMOTHO.
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