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PACCMOTPEHO

METOJUYECKON KOMHUCCHEN

€CTECTBEHHBIX JUCIUITIINH

IIporoxon Ne 1 «29» aBrycra 2024 r.
IIpencenarens MK /0.B.Tpyxan/
Paccmotpena

Ha 3aCeJIaHUH IIeJarOTHIeCKOro COBETa
mpotokos Ne 1 ot «30» aBrycra 2024 .

KOMITeKT ~ OLEHOYHBIX  CPecTB I IpOBeeHHs TEKYILIEro KOHTPOJIS
YCICBACMOCTH W IPOMEXYTOYHOM artectanus (B opme n(depeHIupOBAHHOTO
3auéTa) 110 00meo0pa3oBarebHOd  IHUCIMILIMEE O/I.13 DBuomorumss  OCHOBHOIA
IPOQecCHOHANBHOM  06pa3oBaTENIBHOMN nporpammer (OITOIT) mo mpodeccun CITIO
08.01.27 Mactep o06IIECTPOHTETBHBIX pabor,  paspaboraH Ha ocHOBe paGodueii
nporpamMmer nucuumueel OJ1.13 Buonorusi, mpenopaBaTelsiMu I'oruaposoii I'.J1. O.B.
Tpyxan, O.A. BouroBa - 2024r u B COOTBETCTBHH C HONOKeHHAME «O6 OLIEHOYHBIX
CPCACTBAaX Iyl TEKYLIEro KOHTPOJISL M IPOMEXYTOYHOM arrectaimu B I BIIOY «KTT u
IKT», nonoxenuem «O MepHOAUTHOCTH U TTOPSIKE TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U
IIPOMEXYTOYHOU aTTecTanun, obydaromuxcs B T BIIOY «KTT u JXT.

Opranmsanust  paspaboTUuk: I'ocynapcteennoe  GromketHoe —mpodeccHoHaBHOE
00pa3oBaTeNbHOE  YUpEeIKEHUE Kpacuonapckoro kpas «KpomoTkuHckwit TEXHUKYM
TEXHOJIOTHH H XKeJIE3HOIOPOKHOIQ. TPAHCIIOPTAY.

/FI[I‘ OH4YapoBa, : O.B.Tpyxan, O.B. Bowunosa

PazpaboTunku: %
TTuXT»

npenonasareni I'BIIOY «

I'pagesa Wpunua WBanosna
IpenoaaBareib buomorun
3anHMaeMas NOMKHOCTE
I100 YY " IOpunwgeckuii TexauKyM"
Mecto paboTet
YUUTEIb OHOIOTUH
Keamudukanms mo aumnomy

[lapunoBa Harames Anonsdorna
OpPEenoaaBaTelh bmonoruu
3aHuMaeMas JO/KHOCTE
PKTIK PernoHanbHEL KOIEIK npodeCCHOHANBEHOM KaphepEI
Mecto paboTer

[IPENIoJIaBaTeENhb OHOJIIOrHH
Kpanmudukanms no aumnomy




Penensusi
HAa KOMILIEKT OIIeHOYHBIX CPeCTB M0 AHCIHIIIHHE
0O/1.13 buoJjiorus
KOMIUIEKT OIIEHOYHBIX CpEICTB IIpefHA3HA4yeH Ui KOHTpOJA H OHCHKH
06pasoBaTeIbHBIX JOCTIDKEHHH 00ydaloluXCs, OCBOMBIIMX y4eOHyI0 IpOrpamMmy I0
yueGmott mucnmmumne OJL13  buomorus mo mpodeccun  08.01.27 Mactep
0OIIIECTPORTENBHBIX paboT

K OMIUIEKT COCTABIIEH Ha OCHOBE paboueil mporpaMMBl yIeOHON ACIUILIMHEL On.13
Buonorus, pa3paboTaHHOM MpernojaBaTeieM TBIIOY «KTT u XXT» 'orgaposoi I'.J1.

CollepXur:
1.JTacmopT KOMIIIEKTa OLIEHOYHBIX CPENICTB! 0651acTh IPUMEHEHHUS U CBOAHBIC
naHHBIE 06 06BEKTaX OIEHUBAHNUS, OCHOBHBIX TOKa3aTelAX OIEHKH pe3ylpTaToB H HX
KpUTEpHEB, THIIAX 3alaHuii, popMe aTTecTallun;
2 KOMILIEKT OILIEHOUHBIX CPEJICTB COEPIKMT 3aIaHus I IIPOBEICHUA BXOAHOTO
I TeKYIIero KOHTPOILL, IIPOMEKYTOYHON aTTeCTallly B dopme muddepeHIEpOBAHHOIO
3a4geTa.

OLeHOYHBIE CPEICTBA U [POMEXYTOYHON aTTeCTalldd MPEACTABICHBL B IOIHOM
o6neme. TToNOKUTENHHO BIEUATISET pasHooOpasue GopM pabOTHI M THIOB 3a[aHHUH,
OXBATHIBAIOIIMX BCE YPOBHH 3HaHHUN ¥ GOPMUPYEMBIE HABBIKH.

BUIE OIEHOYHBIX CPECTB, BKIIOUESHHBIX B IPECTaBICHHbIH KOMIUIEKT, OTBEIA0T
OCHOBHBIM TIPHHIMIIAM (OPMHUPOBAHHS OOIMX M NPOGECCHOHATBHBIX KOMIIETEHIIUH.
KOMIUIEKT TIpeCTaBiseT coGOH B IIEJOM KaueCTBEHHBIA IIpOIyMaHHBIA MaTepHal,
KOTOPBIN CTPYKTYPHPOBAH B COOTBETCTBUM C COJICPIKAHIEM paboueii mporpamMMEl.

IIpeCcTABIEHHBIA KOMILISKT OIEHOIHBIX CPEACTB IO3BOJISET pasBUBaTh y CTY/ICHTOB
o6ue ¥ npodeccuoHaNbHEIE KOMIICTCHIIH.

Pa3paGoTaHHEIA W NMPEACTABIEHHBIA Uil PELEH3MH KOMIUIEKT OLIGHOTHBIX CPE/CTE

PEKOMEH;TyeTCsl K FICTIONB30BAHMIO B y4eOHOM Iporecce.
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Peuenzus
HA KOMILIEKT OIeHOYHBIX CPeICTB M0 AHCIHIIHHE
O/1.13 buoJsiorust

KOMIUIEKT KOHTDOJIHHO-OLEHOYHBIX CPEACTB Tpe/HasHatueH UL KOHTPOIS H
OLEHKM OOpa3OBaTENBHBIX NOCTIDKEHMH O00y9Jaiomuxcs, OCBOMBIIIMX IIPOrpammy
yaeOHOM  IUCIIUIIMHBI OJ1.13 Buomorms  TO Ipodeccuu 08.01.27 Macrep
00LIECTPOUTENBHBIX paboT.

ComepxuT: 1) TAcmOpPT KOMIUIEKTa OLCHOTHBIX cpeicTB: 001acTh NPUMEHCHHA H
CBOJHbIE JaHHBIE 00 OOBEKTaX OICHHBAHWA, OCHOBHBIX [OKa3aTelsX OICHKH
pe3yNbTATOB M MX KPUTEPUEB, THIAX 3amaHmif, (hOpMa aTTECTAllH; 2) KOMILIEKT
OLIGHOUHBIX CPEICTB: 3aJaHMs Ui BXOJHOTO M TEKYIIETo KOHTPOIA, 3aMaHus JJIs
poseferws AU GepeHIHPOBAHHOTO 3aULTa.

JajaHus MO AMCIMILTMHE IPEICTABJIEHBI CICIYIOLHMI BHAAMHM: YCTHBIH OIIPOC,
TecTHpOBaHUE, KOHTPOIbHAas paboTa.

®opma IIPOMEXYTOYHOM aTTeCTANH — nubdepeHIIPOBaHHBIA 3a9€T.

OleHOYHBIE CpeJCTBa JJIs TEKyMEro KOHTPOIA yCTIeBaEMOCTH, IPOMEKYTOUHOH
QTTEeCTAllid II0 HWTOraM OCBOCHMS yaeGHOM JUCIUIUIMHEL IPENCTABICHE B [IOJTHOM
obBeMe.

Buibl OIEHOYHBIX CPECTB, BKIFOYECHHBIX B TIpPe/ICTABICHHBIA KOMIUIEKT, OTBCHAIOT
OCHOBHBIM IMPHHIUIaM GOPMUPOBAHUS oburmx ¥ mpodecCuoHaIBHBIX KOMITETEHITUHA.

KOMIUTEKT MpeJCTaBisieT coboi B IEJI0OM KaueCTBEHHBIM IPOJLYMaHHBIA MaTepual,
KOTOPEIH CTPYKTypUPOBaH B COOTBETCIBHH C comepkaHueM  pabouerl MPOrpaMMBbI

y4eOHOU AACLUATUIAHBL.
PaspaGoTaHHEIA X NpPEACTAaBICHHBIH UL PEICH3NH KOMIUIEKT KOHTPOIBHO-
OLIEHOYHBIX CPEJCTB PEKOMEHJIyeTCsl K HCIIOJB30BAHUIO B yae6roM mponecce I'BOY

«KTT u XT».

PenenseHt

Ppauesa Vpwra WsatosHa [TO0 UV "IOpuwdecKkni TexHUKyM", IPEMOIaBATENb
i s
(avtuiiust VO, MeCTO paboThL, IOIDKHOCTD, YaCHA CTeNeHb) (qrranas f10mHch)




1. ITacnopT KOMILIEKTa OlIeHOYHBIX CPEACTB

1.1. O6aacTb NPpHMEHEHHs KOMILIEKTA OlleHOYHBIX CPE/ICTB

KOMIIIEKT OIIEHOYHBIX CPEACTB NpeAHa3HaueH Ui KOHTPOJS W OLCHKH pe3yabTaToB
OCBOEHHS y4eOHON IHCIUIIIMHBI 0/1.13 «buoaorus».

1.2. CBoaHble naHHble 00 00BEKTAX ONEHHBAHHS, OCHOBHLIX MNMOKa3aTeJAX
OlleHKH Pe3yJIbTaTOB H HX KPHTepHeB, THIAX 3a/aHHii, popmax aTTecTalHu

Tabnuna 1

Pe3yabTaTbl 00y4eHHst
(ocBOEHHBIE YMEHHSl, YCBOCHHbIE

OcHOBHBIE NIOKA3aTeJH
OLIEHKH Pe3ybTaTa H HX

Tun 3apanus;

®opma aTTecTauy
(B cOOTBETCTBHH €

3HAHHS) KPHTEpHH Mo saxauis y4eOHBIM INIAHOM)
VYMeTb: pacKphlBaTh COJEPKAHHE [IpaBUIBHOCTE M IOJHOTA | YCTHBIA OMpOC JuddepeHIUPOBAHE
OCHOBOIOJIATAIONIMX OHOJOrHYeckuX | PACKPBITHSA copepxanus | TecTupoBaHUE bIi 3a4eT
TEPMHHOB H TIOHATHI: XU3Hb, KIIETKA, OCHOBOIIOJIArarolMuX

OMOJIOrMYEeCKUX TEPMHUHOB H

TKaHb, OpraH, OpraHdsM, BUJ,
MONmyJisAlUMsA, HSKOcHcTeMa, OHOIEHO3, MOHATHA:  JKU3Hb,  KJICTKa,
6uocepa;  Merabomusm  (oOMew | TKaHb, Oprai, OpraHisM, BHI,
BELECTB ¥ IpEeBpalleHne dHeprum), | MOy Ans, OKOCHCTEMA,
roMeocTas (camoperymsius), | OHOLEHO3, Guocdepa;
GuocuHTe3  GeiKa,  CTPYKTYpHas meTabosim3M (0OMEH BCIIECTB
OprasM3alis JKHBBIX crcreM, | B TPEBpAlIEHHE  DHEPrUH),
JMCKPETHOCTD, camoperysLus, | TOMeocTas  (CaMoperyisius),
CaMOBOCIIPOU3BE/IEHHE OnocunTe3 Gerka,
(penpoyKIUs), — HACIeICTBEHHOCTD, | CTPYKTYpHA Opranu3anus
M3MEHYHBOCTh, JHEPro3aBUCHMOCTD, | KHBBIX CHCTCM, JAHCKPETHOCTE,
pOCT M pasBUTHe,  ypOBHeBas | CAMOPEIYyIIALHA,
OpraHu3anus CaMOBOCIIPOU3BEICHHE

(penpoayKuMs),

HACJIeJICTBEHHOCT,

H3MEHYHBOCTB,

SHEPro3aBUCHMOCTb, POCT H

pazBuTUE, ypOoBHEBad

opra’u3aius
VYMeTb: packpbiBaTh COJCPIKAHHE [TpaBHJIEHO HCIIONIB30BATE H YcTHBIH Onpoc
OCHOBOTIONArAIOMUX OHOJIOrHUecKuX | PACKPBIBATL B Tectupopanue
Teopuii M  TMIOTE3:  KJIETOUHO, | MTPO(ECCHORATbHO
XPOMOCOMHOH, MYTalMOHHOH, | ACATEILHOCTH CONCPKAHNE .
HBOJIIOLIHOHHOMH, IPOUCXOJK/IeHHs | OCHOBONOIAratOIIIX
JKH3HH H UeJIoBeKa OHMOJIOTHYECKUX Teopm‘i 151

TUIIOTE3: KIIETOYHOMH,

XPOMOCOMHOHN, MyTalHOHHOH,

3BOJIIOIIMOHHOM,

IIPOMCXOMKICHHA JKU3HH U

YeJloBeKa
Y MeTh:packpbiBath [lpaBunbHO  packpelBaTh M | YCTHBIH onpoc
OCHOBOIIOJIAraoNMe OUHOoJorH4ecKue | AHATM3HPOBATh TectupoBanue
3aKkOHBI W 3akoHoMepHoct  (['. | OCHOBONOJIAraloLIAe




Mengens, T. Moprana, H.N.
Basunora, D. I'ekkens, ©. Miomiepa,
K. bapa), rpaHuLBl HX NPUMEHHMOCTH
K JKMBBIM CHCTEMaM

Ouojoruyeckie  3aKoHbI U
3aKOHOMEPHOCTEH (T.
Mennens, T. Moprana, H.H.
Bagmnosa, D. TIexkems, .
Mrosiepa, K. Bapa), rpaHuisl
UX TMPUMEHHMOCTH K JYKHBBIM
cCHCTEMaM

YMerb:  nmpuobpereHHe  OIBITA
MpUMEHEHHs.  OCHOBHBIX ~ METOJIOB
HAYYHOTO TO3HAHHS, UCIIONB3YEeMBIX B
GUOTOrHH: HAGMIONCHUS M OIMCAHMs
JKUBBIX ~ CHCTEM,  IIPOIECCOB U
SBJICHUH; OPTAHU3aLMA U NPOBEIEHHS
GHOIOrHYECKOro SKCTIEPUMEHTA,
BBUIBMIKCHHS TMIIOTE3, BBIIBICHHS
3ABHCHMOCTH MEXIY HCCIeLyeMbIMH

BEIHYMHAMHU, 00OBACHEHHUS
TTOTy4eHHBIX pe3yJIbTaToB H
(hopMyTHPOBAHUS BBIBOJIOB c

HCIIO/Ib30BAHMEM HAYHYHBIX IOHATHIH,
TCOpPUH H 3aKOHOB

Ipuobpetars OTIBIT B
IPUMEHEHHH OCHOBHBIX
METOJIOB HAyYHOrO IHO3HAHHS,
UCIOJIL3YEMBIX B OHONIOrHHA:
Habmiojiends W ONHMCaHHuA
KHUBBIX CHCTEM, MpPOLECCOB H
ABIICHHI;  OpraHM3allid U
IpOBeJeHUsT OHOJIOrHYECKOro
JKCIIEPUMEHTA,  BBIIBMIKCHHS
THUIIOTE3, BBISIBJICHUS
3aBUCHMOCTH MEKIY
HCCIIEAYCMBIME  BEJIHYHHAMH,

00BACHEHHS HOTY4EHHbBIX
pe3yJIbTaTOB H
(GOpMYJIHPOBAHUS BBIBOJOB C
HCII0J/Ib30BAHUEM Hay4JHBIX

[IOHSTHH, TEOPUI U 3aKOHOB

YmeTb: BBUICHATH  CYIIECTBEHHBIC
MpU3HAKK BHPYCOB, KJIETOK
MTPOKapUoT 1% 3YKapHuoT;

0JIHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB, BHI0B, OHOTEONECHO30B U
IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB
oOMeHa BCINECTB W IIPEBpAlICHUs
SHEPrMH B KIeTKe, (OTOCHHTE3A,
[UIACTHYECKOTO H  DHEPreTHYCCKOro
obMena,  XeMOCHHTE3a,  MHTO3a,
Melo3a, OIJI0J0TBOPCHUS, Pa3BUTUA U
Pa3MHOKEHHS, WHIMBH/LY AIbHOTO
pasBUTHs OpraHu3Ma (OHTOreHe3a),
GopBOEI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOTO otbopa,
BHI000pa30BaHUs,
IPUCTIOCOOICHHOCTH  OPraHH3MOB K
cpene oOuTaHuA, BIIUSTHUSA
KOMITOHEHTOB DKOCHCTEM,
AHTPOIOrE€HHBIX H3MEHEHU I B
DKOCHCTEMAX cBoeH MECTHOCTH,
KpPYroBOpOTa BEIIECTB i
npeBpaLieHue SHepruy B Guocdepe

[TpaBUIBHO H MOJHO BBIACIATH
CYILECTBEHHEIE NPH3HAKH
BHPYCOB, KJICTOK IPOKAPUOT H
9YKapHOT; OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX OPTaHU3MOB,

BHI0B, OHOreoLEHO30B U
KOCHCTEM; 0COOEHHOCTH
mpolieccoB 0OMeHa BEIICCTB U
NpeBpallieHus  SHEPrud B
KIIETKE, (dhotocuHTE3A,
[JIACTHYECKOT O H
IHEPTETHYECKOTO oOMeHa,

XEeMOCHHTE3a, MUTO3a, Meio3a,
OIJIOJIOTBOPEHUS, Pa3sBHTHA H

Pa3MHOKEHHS,
HHIMBUAYAITBHOTO  pa3sBHTHSA
opraHusmMa (oHTOrEHE3a),
GopsOBI 32 CYIIECTBOBaHWE,
€CTECTBEHHOIO orbopa,
BHI000pa30BaHus,
PUCTIOCODIEHHOCTH
OpraHu3MoB K cpene
obuTaHus, BIIMSIHUS
KOMITOHEHTOB 9KOCUCTEM,

AQHTPOIIOreHHBIX M3MEHCHHH B
IKOCHCTEMAX cBoeH




MECTHOCTH, KpyroBopoTa
BemieCTB M [IPEBPALICHMEC
suepruu B buochepe

VmerTb:  pemarh OHOJOrHHECKUE
3ajaud, COCTABITH TEHOTHIHUCCKHC
cxeMbl CKpElMBaghs Ui PasHBIX
THIOB HACIENOBaHHs [PH3HAKOB ¥
OpraHu3MOB, ~ COCTABIATH CXEMBI
MepeHoca BEMECTB K OHEPIHM B

[1paBHiILHO perarh
Guosioradeckue 3a1adu,
COCTABJIATH NCHOTHITHYECKHE
CXEMBI CKpeluBanus At
pa3HBIX THIIOB HACICNOBARMA
[IPH3HAKOB y OPranu3MoB,

3KOCHCTEMAX (uem{ IUTaHud, COCTABIISITh CXEMBI repeHoca
[IUINEBLIC CCTH) BellleCTB ¥ DHEPriM B
sxocHCTEMax (IenH NMTaHu4,
NuIeBble CETH)
VMeThb: KPHTHYECKH  OLEHHBATD [1poBOAHTD aHau3 u
uadopMaIyio OHOIOTHUECKOTO KPUTHYCCKH OLICHHBATH
CO/ICpIKaHUs, BKJTIOUAIONIYIO HHCIJOpMEIH.HIO OUOIOrHYEeCKOro
TICEBIOHAYIHBIC IHAHUA w3 | coaepKaHus, BKJIIOYAKOIIY IO
pasTHYHBIX WACTOUYHHMKOB (CpencTsa CeBNOHAYYHBIE ~3HAHWA W3
Maccosoit  uHpOpMAIHH, Hay4HO- pa3IM4HbIX UCTOYHHKOB
nonyaspHbie satepuansy); | (CPEACTEA MaccoBoi
HHTEPIPETHPOBATE ITUYECKHE uH(bopmani, HAYy41HO-
ACIIEKThl COBPEMCHHBIX HccIeIOBaHUH Oy NAPHBIC MaTepHaibl);
B OHOJIOTHH, MEOHIIUHE, HHTepHpe’THPOBaTb THUECKHUE
GUOTEXHOJIOIHH; paccMaTpuBaTh ACIICKThI COBPEMEHHBIX
rioGanbHbIe 3KOIOTHUECKHE pccenoBanuii B OMONOTHH,
npoGIeMbl COBpEMEHHOCTH, | MEANMHLC, OHOTEXHONOTHIL
(OPMUPOBATH 110 OTHOMICHHIO K HHM paccMaTpuBaTh  [I00ANbHBIC
cOOCTBEHHYIO TIO3HLIAIO IKOJIOTHYECKUEC npoOIEMBI

coBpeMeHHOCTH, GOpMAPOBATE
mo  OTHowieHWIO K HHM
cOOCTBEHHYIO TIO3UIHIO

YMeTb: co37aBarh COOCTBEHHBIC
HMCHMEHHBIE ¥ YCTHBIE COOOIICHHUS Ha
ocHoBe Guomoruyeckoil nHbOpMAIH
13 HECKOJIbKHX UCTOYHHKOB,
PaMOTHO UCIOJB30BATE HOHATHHHBIA
anmapaT OHONIOTMH

HaxoauTh ¥ U3BJICKATH
HyKHYy!0 HHpOpMAIKIO IPH
co3aHuu COOCTBEHHBIX
IHCBMEHHBIX M YCTHBIX
coolienuii Ha OCHOBE
GHOTOTHYECKOH HHPOpMALUH
13 HECKOJIBKHX HCTOUHHKOB,
rpaMOTHO KCIIONb30BaTH
OHATHHHEIN annapar

Vmerb:  mpuoOperenue  OHBITA
[I[PMMEHEHHA ~ OCHOBHBIX METOJIOB
HayyHOro IO3HAHHUS, UCIIOJIB3YEMBIX B
Guonoruy: HaOmoAeHUus U OTUCAHUSA
JKHBBIX  CHCTEM,  IIpoleccoB  H
ABJICHH, OpraHM3alMK ¥ MPOBEICHHS
HUOJIOTHUECKOTO SKCIIEPUMEHTA,
BLUIBIDKCHHSL ~THIIOTE3,  BBLIBICHUA
3aBHCHMOCTH MEXJYy HCCIICNyeMbIMU

TIpuoGpeTath ONbIT B
MpUMEHEHHH OCHOBHBIX
METOZOB HAYYHOTrO 03HAHMA,
JMCIIOJIB3YEMBIX B OHO/IOTHH:
pabmoneHus 1 ONHCaHHA
JKUBBIX CUCTEM, IIPOLIECCOB H
gBNeHu; opraHu3aui 1
npoBeaeH s OHONOrHICCKOTO
3KCIIEPHMEHTA, BBIIBIIKCHUA




BEJINYHMHAMHU, 00BACHEHUA
HIOJTY4EeHHBIX pe3yaLTaToB H
dbopmynupoBaHus BBIBOJIOB c

HCIIONb30BAHHEM HAYYHBIX IOHATHIH,
TEOpHUH H 3aKOHOB

THITOTE3, BLIABICHUS
3aBHCHMOCTH MEXKIY
HCCIETyeMBbIMH BEJTHYHHAMH,
00BsACHEHHUS ITOJYUSHHBIX
pe3yabTaToB U
bopMyIHPOBAHHS BHIBOIIOB C
UCTIOIB30BAHNUEM HAYUYHBIX
MOHATHH, TEOPUH M 3aKOHOB

YMmerb: npuMeHATh
3HAHUSA JUTSt
OHOJIOTHYECKHUX
SIBJICHUH,

MOJTy4YEHHBIE
00BsICHEHUS
IPOIECCOB U
IPUHATAS
NpaKTHYECKHX peleHHH B
[OBCEJIHEBHOM  JKM3HHM C  LEIbIO
obecriedeHnst 0€30MACHOCTH  CBOCTO
370POBbSL ¥ 37I0POBBS  OKPYIKAIOILIHX
mojeli,  coOmoaeHHs — 3J0POBOTO
oOpa3a JKM3HHM, HOpPM TI'PaMOTHOIO
MOBEACHUS B OKpY2KaroLen
NIPUPOAHOM cpene; ITOHUMaHHE
HEOOXO0IHMOCTH HCIOJIB30BaHUS
JOCTHIKEHHUH COBpeMEHHOH OHOoIOrun
1 OHOTEXHOJIOTHIi UT pallHOHATBHOI0
TPUPOJIONOIb30BAHUS

JUIS

[IpuoGperath OMBIT B
HPHMEHEHHWHU MOJAYYEHHBIX
3HAHHUHA 18 OOBACHEHUS
OUOIIOTHYECKUX MPOLECCOB U
SIBJICHUH, U1 IPUHATHS
MPAKTHYECKHUX PEIICHUH B
[IOBCEHEBHOM KM3HH C LIENBIO
obecreyeHns 0€3011aCHOCTH
CBOETO 3/I0POBBS U 3/{0POBbS
OKPYKaIOUHUX JTIOJEH,
coOII0IeHHS 3J0POBOT0O
oOpasa KU3HH, HOPM
rpaMOTHOIO MOBEACHHUS B
OKpYIKarolel NpUpOIHON
cpelie; [IOHUMaHKe
HE0OX0MMOCTH
HCIOJIB30BAHUSA JOCTHIKCHHH
COBpPEMEHHOH OHOJIOTHY U
OHOTEXHOJIOTHI IS
panoHAIBHOIO
IPHPOAOIOIL30BAHUS

3HATB: 0 MecTe U pojiu OUOJIOTUM B
cucTeMe HAy4YHOT'O 3HAHUS,;
(YHKIIMOHAIBHOH IPaMOTHOCTH
yej0BeKa IS PEIICHHS JKH3HEHHBIX
npodieM

[IpaBUIBHO OINpPEENATh MECTO
U poib OWONOrHH B CHCTEME
Hay4HOI0 3HAHU;
byHKIMOHAIBHON

TPaMOTHOCTH  YesIOBEKa IS
peleHHs KU3HEHHBIX Ipodiem

YcTHBIH onpoc
Tectupopanue




KomnuiekT oneHo4YHBIX cpeacTB

2.1 3apaHus AJs BXOJHOTO KOHTPOJISI

Bxoanas koHTpObHAs paGoTa
WHCTPYKLMS ITO BBIITOJTHEHUIO PABOThI

PaGota coctouT u3 12 3ananuit. Ha Beimonsenue pabotel otBoauTcs 20 MHHYT.
[Ipu BbmonHeHMH 3agaHus 1-12 HYXHO yKasblBaTh TOMBKO OTBETHL TEKCT 3afaHHs MOXKHO He
NEPENUCHIBATE.

Bapuant Ne 1

BriOepuTe npaBHIbLHBIN OTBET:

1

2.

3.

4.

. MoueBoit my3sIpb...

a) yaleoOpa3HOe pacIIMpPEHHE KamCy bl
0) mapHBIN OpraH BEIICITUTEIBHON CUCTEMBI
B) IIOJIBIN MBIIICYHBIH OpraH
B xakux opraHax KpoBb HacCBIIIAETCS KUCIOPOAOM?
a) B NTETKUX 0) B moykax B) B cepile
K >xene3aM cMeIIaHHOM CeKpelny OTHOCHT. ..
a) runodus
0) NOIKETYAOUHYIO H MTOJIOBBIE XKeJe3bl
B) LIUTOBHIHYIO JKeJe3y
Creunduueckne QyHKIUH COeTUHUTENLHON TKAHHU OIPEIeIeHBI:
a) 0COOBIM CTPOEHHEM MEXKIETOYHOrO BELIECTBA  6) OBICTPHIM Pa3sMHOKEHHEM

KIICTOK

9.

B) OBICTPBIM BOCCTaHOBIIEHHEM

. TunuuHeli npencraBuTens cemeiictsa Po3onBeTHble

a) LIMNOBHUK  §) MOPKOBHHK B) OOSIPBIILIHUK

. [Touemy 1BeTKH KapTOodens miIoxo NocemarTcss HaCeKOMBIMU?

a) OTIYTUBaeT 3arax KapTodeabHoNH 60TBEI
0) HeT HekTapa
B) SIZIOBUTOCTE PACTEHUS]

. Indysopus-Tydernbka mepeIBUraeTces ¢ MoMoIbo. .

a) KIyTHKa 0) pecHuuek B) JIO)KHOHOKEK

. Koneuynoctu Y MICKOIIMTAIOMIMUX B OTJIIMYHE OT NPECMBIKAFOLIIUXCS PacCIlONIOXKECHEL...

a) no 6oxam 0) mox TyJOBHIIEM
B) Y OJIHHX - 110 GOKaM, y APYTHX - O/ TYJOBHIIEM
IIpouece, npu KOTOPOM KMBOI OpraHusM GepéT W3 BO3MyXa KHUCIOPOL, a BBLASIAET B

OKPY’KaloUIYIO CPeAy YIVIEKUCIIBIN ra3.

a) IbIXaHue 0) nuTaHue B) pocT

10. BerecTBo, MosieKyna KOTOPOro COCTOMT M3 JBYX aTOMOB BOZOPOJA M OHOIO aTroMa
KUCIIOPOa.

a) 030H 0) cepa B) Bofa



11. camast MajieHbKast CpeJId aHTUJIOMN?

a) yeTblp&xporas 6) xapnuKoBas B) THY.
12. JKuBOTHBIE JKH3Hb KOTOPBIX IMOJHOCTHIO 3aBUCUT OT YEJIOBEKA.
a) JOMalllHUe 0) nukue B) IOJIy AUKHE.
Bapuant Ne 2

Bri6epuTe npaBUIbHbIH OTBET:
1. TlapHblii OpraH BBIIEIUTEIBHON CUCTEMB], B KOTOPOM HPOUCXOAUT 00pa3oBaHHE MOYH.,
a) XKeJlyJoK 0) nérkue B) MOYKH
2. 'eMoryiobuH - 370...
a) DIIEMEHT KPOBU
0) KpacHbIif JXKeJe30coaepKalliii MUrMeHT (0eJIoK IepeHOCIMI KMCIOPO1) KPOBU
B) BENIECTBO BXOJISIIIEE B COCTAB IJIa3MBI
3. Jlns 'xene3 BHYTpPEHHEH CeKpelluu XapaKTepHo TO, YTO...
a) OHU HEe UMEIOT CIIeLIMATIBHBIX TPOTOKOB U KJIETKH JKeJI€3bl CONPHKACAIOTCS CO
CTEHKOM KpOBEHOCHOIO COCyaa
0) BBIACIISIEMBI TOPMOH ITOCTYIIA€T B KPOBb
B) 00a OTBETa BEPHBI
4. XapakTepHble 0COOEHHOCTH HEPBHOM TKaHHU:
a) KJIETKH UMEIOT HECKOJIBKO JJIMHHBIX OTPOCTKOB U OJIMH KOPOTKHUM
0) KJIETKH UMEIOT HeCKOJIBKO KOPOTKHX OTPOCTKOB M OJUH JTUHHBIH
B) BBICOKas CIIOCOOHOCTH K BOCCTAHOBJIEHHIO U BO30YAHUMOCTD
5. I[InonoBoe pacreHue ceMeiictBa Po3onBeTHBIE.
a) po3a nukas 0) s6510Hs B) MIETYHHUS
6. Onpenenu npeacraButeneit cemercTBa ClI0KHOLBETHBIE.
a) IIUMOBHUK, IIETyHHUS
0) Bacu€k, poMalliKa, OyBaHYUK
B) BaCWIEK, FOpPOX, F€OPrUH
7. Haubornee ciio)xHOE CTPOECHHE U3 MPOCTEHIINX UMEIOT!
a) aBrieHa 3eynéHas  0) améba B) UH(Y30pUH
8. MiekomnuTaronpe HacelsioT CYyIIy, MOpS, NPECHOBOAHBIE BOAOEMBI M IBIIIAT IIPH
[IOMOIIIH. ..
a) KOKH UJIM JIETKUX  0) JIerkux Uiy xabp B) JIETKUX
9. SIBneHue, BKIIOUarollee B ceOs AbIXaHUE, MUTAHHE, POCT, Pa3MHOXEHHE, CTapEHUE U
T.1.

a) MUHEepaJoruyeckoe 6) buonoruueckoe B) 9KOJIOT'MYECKOe
10. YacTuiipl, Ha KOTOPBIE JEIUTCS MOJIEKYa.
a) aTOMBbI 0) MOJIeKYJIbl B) 3JIEMEHTHI
11. XXuBoTHOE, KOTOPOE AEPXKUT PEKOPJ IO CIIOCOOHOCTH 00X0aAUTCS 6€3 BOJBI?
a) BepOIro 0) caiirak B) Oenka
12. XKuBoTHBIE, XKU3Hb KOTOPHIX MOJTHOCTHIO 3aBUCUT OT YCIOBUH OKPYIKAOLIEH CpeIbl.
a) IOMalllHue 0) nukue B) TIOJyIOMAlILIHUE.



JTajIOHBl OTBETOB!:

BapuanT 1

1 21 3 71 8 10 | 11 | 12
BapuanT 2

1 2| 3 71 8 10 | 11 | 12




2.2 3apaHus AJs TeKyuero KOHTpoJist

Paznea 1. Knerka — cTpykTypHO-GyHKIHOHAIbHAS ¢AHHHLA }KHBOT'0

Tema: «Brosiorusi Kak Hayka. O6mas xapaKTepHCTHKA kH3HH. CTPYKTYPHO -

(GyHKUHOHAIbHAS OPraHu3anus KIETOK. CTpyKTypHO-PYHKIHOHAJIbHBIE ¢akTopsl
uacjeacreeHHocTH. OOMeH BellleCcTB H NpeBpallleHHe DHePrud B KJIETKe.
JKu3HeHHbIH UK KiaeTKH. MuTo3. Meno3»

JlaGopatopuasi paboraNel

«Hab60eHne 32 CTPOEHHEM PACTHTENbHOM, )KHBOTHOMH, PHOHOH KJIETKH H

KJI€TOYHbIMH BKJIIOYEHHAMH MPH NOMOIIH MHKPOCKOIIA)
MHCTPYKLIMS 10 BBINTOJIHEHWIO PABOTbI

PaGora cOCTOUT u3 4 3amanuit. Ha BemonHeHue paGotsl orBoauTcss 40 munyt. Tekct

3aJaHusl MOYKHO HE IICPEIUChIBATD. HPOHHTaﬁTe 3a/JaHUA U BBIITOJHHUTEC PEKOMECHJAMH.

I_Ie.m:. pflﬁOTbl: 3aKpeIUTh YMEHHE T'OTOBHTD MHUKponpenaparbl 1 pacCMaTpHUBaTh HX 1101
MHKPOCKOIIOM, HaXOAHUThH OCOOEHHOCTH CTPOCHHA KIETOK pa3In4HbIX OpraHu3MoB,

CpPaBHUBATH MX MEXy COOOH.

Bonpock! J1s1 JoIycKa K J1abopaTopHoii paGore.

1. Ha3oBUTE OCHOBHBIE YaCTH MHUKPOCKOIA U UX (QYHKLHH.

2. Y10 TaKoe NpeaMeTHOEe U MOKPOBHOe cTekia? [l 4ero OHM Hy KHBI?
3. IlepeuniciTe OCHOBHBIE IIpaBuia paboThl ¢ MUKPOCKOIIOM.

[IpoBeaenue onbITOB

O0opyoBaHHe H I1OCYAA

MaTepHaJ'lbl H peaKTHBbI

1. MUKpPOCKOIIBI

1.Boga

2. IlpeMeTHBIC U TIOKPOBHBIE CTEKIIA

2. Pa3BescHHBIC B BOAE JPOKIKH

3. CrexknsHHBIE [TATOYKH

3. Jlyk penuatsiid

4. CtakaHel

5. dunsTpoBanbHas Oymara (caiperka)

6. CTepuIpHBIH 1IATENb

AJITOPUTM NpOBeJeHHs: pa0oThI

Bonpocs! u 3a1aHus

1. U3yyenue cTPOCHHS PACTHTEILHOM KIETKH
1.1. CHsTB ¢ BHyTpEHHEH MOBEPXHOCTH MACHCTON
YEIIYH JIyKOBHI(BI TOHKYIO IJICHKY — SIIUJICPMY;
1.2. [ToMecTHTB KycOUeK SIHACPMBI Ha
IIpEeJIMETHOE CTEKIIO B KaIlIiO BOIbI;

1.3. HakpbiTh OOBEKT IMOKPOBHBIM CTEKIIOM;

1.4. PaccMOTpeTh KIETKH 3MHMAEPMBI ITOJT
Pa3JIMYHBIM YBEJIMUYEHHMEM MUKPOCKOIIA.

Onpenenvre GopMy KIETOK,

Haitaute s1p0, BaKyosaH, 000JI0UKY KISTKH.
3apucyiiTe HECKOMBKO KJIETOK JMUIEPMBI,
0003HAUHB HA PUCYHKE: IIUTOILIA3MY, S/1PO,
BaKyOJIH, 000JI0YKY KIETKH

2. U3yuenue cTPOCHHS KUBOTHOMH KJIETKH
2.1. [IpoBeCTH CTEPHILHBIM IIIIATENIEM C JIETKHM
HaKHMOM 110 HEQY MJIH 110 JIECHAM,

2.2. HanecTs KanesibKy CIIOHBI HA IIPEJIMETHOE
CTEKJIO U HAKPBITH €€ IIOKPOBHBIM CTEKJIOM;

2.3. PaceMoTpeTs Ipenapar npu O0JIBIIoM
YBEJIMUEHUH C [IPUKPBITOH AHadparmoi
KOH/IeHcaTopa.

PaccMOTpHTE Ha KOHUYHMKE IINATENA B KarelbKe
CIIIOHBI CJIYIICHHBIC KJIETKH STHATETHA
PaccMOTpuUTE Ha ITpernapaTe OTAebHbIE
KPYIHbIE UIOCKHE KJIETKH HETPAaBHIbHOH
¢dopmbl. Borbinas 4acTh KIECTOK MEPTBLIS,
MOJTOMY B HHX XOPOLIO 3aMETHO SPO.
3apucyiiTe HECKOJIBKO KJIETOK, 0003HAUbTE
IO M IIATOILIA3MY
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3. Mi3syuenne cTPOEHHS KIIETKH AP OsKKe Haiiuite JPOOKEBYIO KIETKY, PaCCMOTPETh €C

(rpudnr) dopMy H OTACILHBIE YACTH.
3.1. TToMecTHTE CTEKISHHOMN ManoYKOH Karlmo 3apucyiiTe HECKOIBKO KIIETOK, crenaire
pacTBOpa C APOKIKAMH Ha TIPEAMETHOE CTEKIIO; HOZIHCH.

3.2. HakpbITh €€ MOKPOBHBIM CTEKIIOM. Ecnu ecTh
W3JIMIIKH KHAKOCTH, YIAIHTC €¢ C IIOMOMIBID
dunpTpoBaIBHOM Gymaru (canderkn),
3.3. PaccMOTpeTh Ipenapar 110J1 MUKPOCKOIIOM
Xoa padoThI:
1.PaccMOTpUTE U 3apUCY#Te (puc.1), )KUBOTHYIO PacCTUTEIBHYIO H rpUOHYIO KJIETKH.
Onpepenure, U3 KakuX OCHOBHBIX yacTel OHU COCTOST, U MOANUIINTE UX.

uwrnnaxum Knerouson

BrrmomsHan i i
Livronnazusd  MomSpana Banisores i

FPACTUTONLMBER KNOTKS HMuBoOTHRR KNETKA FpwBrHan KNeTKS

2. PacemorpuTe (pHE.2) U ONPEE/INTE, IO KAKUMH uuppamu H300pasKeHbl pACHUMENbHbIE I
scugomHbIe KICTKHU (3anuuiume ux noO COOMEEMCmeyouumu HOMepaMu).

pHCYHOK 2.

1-3 6—; 11 -.
23 75
3 8—;
4 —; 9—
53 10 —;

3.CpaBHuTe TpU MHKpormpenapara. 4ro o6mmero uMeercss B UX CTPOSHMM M YE€M OHH
pa3nuuaroTest? Pe3ynpTaThl CPABHEHUS 3aHCCUTE B Tabau1ly, B COOTBETCTBYIOIMX MECTAX

focTaBbTe 3HAKHU “+”° MiHu “-”.
11



Kupornas
-Fpnjﬁ_uﬁﬁ

3. BpiBoa. UeM OOBSCHUTH, 4TO, OyAy4d YCTPOCHHBIMU 10 €IMHOMY IUIaHY, KJICTKH
BechbMa pa3Hoobpastsl o popme U pasmepam?

IMpaxkTHyeckoe 3ansTne Ne 1
«AHAJM3 BHPYCHBIX H GakTepHaabHBIX 3a601eBanuii. OGIHX NPHHIHNIOB
HCIOJIb30BAHHKS JIEKAPCTBEHHBIX BemecTB, OCo00eHHOCTH NPHMEHeHus
AHTUOHOTHKOB)»

MHCTPYKILMA IO BBITIOJIHEHHIO PABOThI

IIpounTaiiTe 3aJaHHs U BbINOJHHTE PEKOMEHAALHH.

PaGota cocTouT U3 4 3amanuii. Ha BbimonHenue paGorst orBogutcs 40 MuHyT. Tekct
3a/1aHus] MOKHO He IIEePENHChIBATh.
Ilenns paGoThi: 3aKPETIUTh yMEHHKE OIPEEIIsiTh CTPOSHHE BUPYCOB, UX BU/IBL Paznuuarts
BHPYCH 1 OaKTepHH, KOTODbIE BEI3BIBAIOT Pa3/MYHbIC 3a00/IeBAHUs Y YETIOBEKA.
OGopynoBanue: TaONIULBI, CXEMbI, HHTEPHET HCTOYHUKH.

Xoa paborsbI:

1.OnuuinTe CTpOeHUE BUpYCa.

Crpoenue BUpyca:

(KpaTKoe OIHCaHHe CTPOCHHS)

2.3anonuute Tabnuiy Ne 1.
Kaaccudukauusi BHPYCOB

Tabauma No 1.

Ne JTHK- COAEPKAILIHNE Pux-COJEPXKAIIHUE
n/n

1

2

3

4

5

6

7
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3.CocraBbTe TaOIUILY.

VKakuTe BUpycHbIE U OaKTepuanbHble 3a0071eBaHUA y YeJI0BeKa.

Bupycubie 3a001€BaHUs YeT0BEKA (xoTOpHBIE
Jledatcs IPOTHBOBHPYCHBIMH MPETIapaTaMH)

BakTepHajibHbIe 3a00/1€BaHN YeI0BEKA
(XOTOpBIE JiedaTcss aHTHOHOTHKAMH)

4. Jloknaapl 00y4aroiuxcs 1no TeMe "Bupycsr".

~ Ilpuaoxenne Ne 1.

i

i
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B rtabnuiie mpencTaBIeHBl TP BHAA OCHOBaHHH (IlepBOE, BTOPOE TpeThe), 00paTuTe
BHMMAaHHE Ha TO, YTO OHHU JAIOTCs B 8yX éapuanmax: 6e3 ckoGOK - HyKIICOTH/bI PHK, a
B ckobkax - nykieoruasl JHK.

Ipuaoxkenne Ne 2.

AMHUHOKUCJIOTbI
AMHUHOKHCJIOTA Coxpani.Hazpanne |  AMHHOKHC/IOTA Cokpanl.Ha3BaHue

AJIaHHH Auna JleliiuH Jleii
ApruHuH Apr JInzun JIns
Acnaparut AcH MeTHOHHH Mert
AcniaparuHoBasi Acn IIposun ITpo
KHCJIOTA

Banun Baa Cepun Cep
T'ucTuauu I'uc Tupos3un Tup
Conoud Ian TpeonuH Tpe
Layramun [0 Tpunrodan Tpu
I'nyramuHoBast Lay denunyaJaHuH Den
KHCJIOTA

Uzoneliuun HNne IMucrenn uc

IIpakTnyeckoe 3anaTHe Ne 2
«Pemenye 3a1a4 Ha onpeaeieHHe NOCI€10BaTEIbHOCTH HYKJICOTHOB,
AMMHOKHCJIOT B HOPME H B CJIy4ae H3MEHEHHs! MOC/IeI0BATeIbHOCTH HYKJICOTHAOB

JTHK»

UHCTPYKIMA 10 BBIITOJIHEHHIO PABOTHI

IIpoyuTaiiTe 3aJaHHs H BLINOJIHHTE PEKOMEHAAUHNH.

PaGora cocTouT u3 4 3amanmii, Ha BeimonHenue paGoThl oTBOAMTCS 40 MHHYT. Texkct
3a/laHUs MOKHO HE N1epenuchIBaTh.
Ilear paboTbl: YMeHue pellaTh 3ajaud  Ha  ONPENECHME I0CIeN0BATEILHOCTH
HYKJICOTHIOB, AMHMHOKHCIOT B HOPME U B ClIyyae H3MEHEHHs I[OCIEN0BaTC/IbHOCTH
nykireorunos JHK.
OGopynosanue: [punoxenue Ne 1,2, y4eOHUK.

Xoa padoThbI:

1.3apaua Nel.

®parment monekyssl JJHK coCTOUT 13 HYKIICOTH/IOB, PACIIOTIOXKCHHBIX B cneayrouen
nocnenosatensuoct:  TAAALILTLITAAATITIAAITLL.  Onpenenure  cocTaB U
[IOCIIEI0BATENBHOCTE aMHUHOKUCIOT B TMOJUNEITHAHON IENM, 3aKOAHPOBAHHOH B 3TOM
y4acTKe I'eHa.

Peimenue:
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2. 3apaya Ne2.

dparMeHT MOeKybl GeTka MHOTIIO0HHA CONEPXKUT aMUHOKHCIIOTEI, PacIIONOXEHHLIC B
CIIEYIOIIEM TIOps/IKe: BAJMH - alaHMH - [JyTAMHHOBAs KHCIOTA - TUPO3MH - CCPHH -
riyraMuH. Hamumuare CTpyKTypy ydacTka wPHK a 3arem  momnekyisl JIHK,
KOJMPYIOLIEro 3Ty MOCNeA0BaTeIbHOCTh AaMUHOKHUCIIOT.

Pewienne:

3. 3agaua Ne3.

Y4acTOK reHa; KOAMPYHIOILEro OeloK, COCTOMT W3 MOC/IEeNOBATENbHO PACIONOKEHHBIX
HYKJIEOTHUJIOB AALITALTATHALITATALILIAALILAA. Omnpenenure  COCTaB U
[10C/Ie/I0BATEIBHOCTh AMHHOKHMCIIOT B TIOJMNENTH/IHON !, 3aKOJMPOBAHHONW B JTOM
y4acTKe TeHa.

Pemenue:

4. 3apaua Ned.

[Tpu cunapome PaHkoHH (HapylueHne oOpa3oBaHHA KOCTHOW TKaHHW) y OOJIBHOro ¢
MOUOM BBIAEISIOTCS aMUHOKHUCIOTHI, KOTOPBIM COOTBETCTBYIOT CIIEAYIOLINE TPUILIETRI H-
PHK: AYA, I'V1], AYT, VLIA, VVT, YAY, I'VV, AVYV. Omnpezenute, BbIIEICHAE KAaKUX
AMHHOKHCIIOT ¢ MOYOH XapaKTepHo 1isi cuHapoma PankoHu?

Pemenue:

KounTpoJsibHasi paGora Ne 1
«MoJieKyJsipHblIi YPOBEHb OPraHH3aUHH JKHBOT0»
UHCTPYKIIMA 10O BBITIOJIHEHMIO PABOTBI
PaGoTa coctouT U3 16 3amanuii. Ha BeImonHeHwe paGoThl oTBOmHMTCA 45 MuHYT. llpn
BBITIONHEHHUH 3a7aHust 1-16 HY’KHO YKa3blBaTh TONBKO OTBETHI. TeKCT 3aJaHKUsA MOXKHO HE
MepenChiBaTh.
Bapuant Nel
BbiGepuTe NpaBH/ILHBIA OTBET:
1. MeTtoa, ¢ KOTOPOro HAYHHAETCSI Hay4YHOS UCCIIeI0BaHUE!
a) HabmoeHre; ©6) paCCMOTPEHUE; B) CpaBHEHHUE.
2. COBOKYITHOCTb 3JIEMEHTOB XHBO! IIPUPO/IBI, HAXOAIMXCS BO B3AUMOJICHCTBAM U
06pasyoIIMX eIUHOE H YETKO pas/ie/IcHHOe Ha 4aCTH Lenoe:
a) 6uosoruyeckuii mpouecc;  B) OHONOrHYecKas CUCTEMA
©) IpUHIMI OpraHU3alliH, r) ypOBEHb OpPTraHM3aLMH1 XUBBIX CUCTEM.
3. OjHa U3 OCHOBHBIX I'PYIIl OPraHHYECKUX COeNMHEHMH. BXOIAT B COCTaB KIETOK BCEX
JKUBBIX OPTaHU3MOB:

a) yriieBopl; 6) caxapuisl; B) 00a OTBETa MPaBUIBHEIC.
4. ®aronuTo3 — 3TO:
a) 3aXBaT KJIETKOU KUJIKOCTH; 6) 3aXBaT TBEP/BIX YACTHII;

B) TPAHCTIOPT BELIECTB Yepe3 MeMOpaHy;  T') yCKOpeHHE OHOXMMHUYECKHX peakuui.
5. ®opMUpOBAHHKE JTH30COM KIETKU MPOUCXO/UT B!
a) pubocoMax; 6) anmapare ['osbJUKH;  B) MUTOXOHIPUAX
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6.YTO IPOUCXOIUT B PACTHTENILHOM OpraHusme (B XJIOpOGUIOHOCHBIX JACTAX PaCTEHHs) B
CBETOBYIO (pa3y IpH GOTOCHHTE3E:!

a) o6pa3oBaHHe ITIOKO3bl; §) 00pa3oBaHUe YIVIEKHCIIOTO rasa; B) 3arac dHEPIUH.
7.3Has, 9TO HEKOTOpble BUPYCHl IIPOHHKAIOT B OPraHM3M 9eNOBEKa HEpe3 CIAMSHUCTRIC
060JI0UKH, BEpPHO JIH yTBEPXKACHHE, YTO BUPYC MOXKET IPOHUKHYTE B OPTaHH3M 4eJI0BCKA
uepes CIU3UCTYIO Inasz?

a) BEpPHO; ©) HeBEpHO.
8.B1Y oTHOCHUTCH K:
a) JHK-conepxamum; 6) PHK-conepxaium.
9. dynknuu rnagkoi JI1C:
a) cuHTe3 OenkoB;  0) CHHTE3 YIJIEBOJIOB H JIMITHIOB;
B) cunte3 AT®; r) cunre3 PHK.
10. Xpomatuasl — 3T0:

a) JIBe CyObeAMHHUIIBI XPOMOCOMBI AEIISLICHCS KISTKH, 0) y4aCTKH XpOMOCOMBI B
HeesIencs KIeTKe;

B) KonbLeBble MoneKysbl JIHK; r) JBe LEeNU OJHOM
moutexyasl JJTHK.

11. OnuH re” 3yKapuoT KOAUpyeT:

a) oJuH OeloK; 0) nBa Oenka; B) Tpu Oerka.
12. ®ynxuus u-PHK B npouecce OnocuHTe3a:

a) TparcriopT AK Ha pubocomsl; 6) XpaHeHHe HaclleICTBeHHON HHPOPMALHHU; B)
nonaya HH(GOpMALUU Ha pUOOCOMBI.

13. Kak Ha3bIBaeTCs MIPOLIECC, B PE3yIbTaTe KOTOPOrO NPOUCXONUT CHUTBIBAHUE
uapopmaumu ¢ Mosekysl JTHK:

a) paHcdopmaiyst;  ©) TPAHCKDHUIILWS,  B) TPAHCIIALMSL.

14. Y10 TaKoe «KJIETOYHBLH LIUKI»?

a) CpoK XHU3HH KIETKH;

0) [IpoMexyTOK BpeMEHH MEX/y ASIECHHEM KIICTKH;

B) MOMEHT fe/IeHus KIeTKH.

15. Jlnst kakoit (asbl XxapakTepeH pacnajl 000JI0UYKH 41pa U UCYE3HOBEHHE KIETOTHOTO
sApbIHKa?

a) Untepdaza;  6) Ilpodasza;  B) Meradasa.

16. JleneHue KIETOK, B pe3yJibTaTe KOTOPBIX 00pa3yloTcs raMeThl:

a) Meios; 0) MHTO3;

B) criepMaroreHe3;  I) OBOTEHE3.

Bapuant Ne 2
BriGepuTe NPaBUJILHbIH OTBET:
1.[ToxTBep:kI€HHAs rHNIOTE3A:
a) haxr; 6) 3aKOH; B) 9KCIIEPHMEHT.
2.)KuBBIe OPraHu3Msl SIBISIOTCS OTKPHITHIMU CUCTEMaMH, TaK KaK OHH:
a) 00/1a/1af0T BBICOKOH CTENEHBIO OPraHu3alliy,
6) 0GMeHMBAIOTCS BELLIECTBOM, SHEPruel 1 uHpopMalued BHEIIHEH cpeloi;
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B) OTJIHYAIOTCS OT OOBEKTOB HEKMBOH IPUPOJIBI COCTABOM XUMHUHYECKUX SJIEMEHTOB,

r) cnnocoOHBI K CaMOBOCIIPOU3BEICHHUIO.
3.HykneoTys1, COCTOSIIMI M3 a30TUCTOTO OCHOBaHHMs a/ICHUHA, yreBOAa pubo3bl U TPEX
octaTkoB GocopHOM KUCIOTHI:

a) JHK; 6) PHK; B) ATO.
4. Monomepamu JJHK u PHK gBistioTes:
a) a30TUCThIe OCHOBAHNUS; 6) HYKJIeOTHIBI; B) Ae30KCHprG03a i prdo3a.

5. OcHoBHas HyHKLHS JIH30COM:
a) cuHTe3 OEelKOB;
6) pacuieruieHHe OpraHMYeCKHX BeLIECTB 0 MOHOMEPOB;
B) M30MpPATEIBHbII TPAHCTIOPT BELIECTB; T') THHOLMTO3.
6. KoneuHBli IpoayKT CBeTOBOH (asbl poTocHHTE3a:
a) rmokosa;  O)Kkpaxmai;  B) borareie SHeprrel MOJIeKyJIbl U HOHBI BOIOPOJIA.
7.Bupychl — 910!
a) HekneTouHast GopMa Ku3HY; 0) APCBHEHIINE JYKapHUOTH; B) IPUMUTUBHEIE
OaKTepHH.
8. Bupychl pa3sMHOKaIOTCs
a) TOJIBKO B KJIETKe X035IMHa; 0) CaMOCTOSATEIBHO, BHE KIIETOK X0354HHa, B) 0ba
BapHUaHTa BEPHEIE.
9. ®ynxuus wepoxosaroit OIIC:
a) TPaHCIIOPT BElIeCTB U cHHTe3 OesikoB;  0) MepeBapHBaHUC OPraHMECKIX BEMIECTE,
B) y4acTHe B MEKKJIETOUHBIX KOHTAKTaX; r) ob6pa3zoBanue pubOCOM.
10. XpoMOCOMBEI — 3TO:
a) CTPYKTYpbI, cocTosIue u3 Genka;  0) CTPYKTYpbl, COCTOSIIHE U3 JHK;
B) CTPYKTYpBHI, cocrosimue 3 PHK; 1) CTpyKTYypbl, COCTOSIIHE U3 6exa u JTHK.
11. OnuH reH mpoKaproT (OMepoH) KopupyeT I 6esiok, TaK Jik 3TO:
a)ma; ©0) OTYAaCTH;  B) HET,
12. TIpouecc camoyznsoenus mosexyisl JIHK, HaspiBaeTes:
a) perIuKaIus, 0) pevHKapHaI|s, B) penapalus.
13. Kak Ha3biBaeTcs npotiecc, koraa T-PHK npuHocsaT aMHHOKHCIIOTHI Ha puOOCOMBI:
a) TpaHCKpUNIus;  0) TpaHChOopMauws;  B) TPAHCIIALHML.
14. Kak Ha3bIBaeTCs NMEePUOJ MOANOTOBKH KIETKH K NeJIeHnio?
a) Meradasa; 6) Ilpodasa; B) UHTepodasa.
15. Bo Bpems, Kakoii azsl XpOMOCOMBI PaclojIOKEHbl B 5KBAaTOPHANbHOM IIOCKOCTH
¥ 10 KOH(GUTIypalluyd HAlIOMUHAIOT BEPETEHO C ABYMs noJirocaMu?
a) Meradasza;  6) Temodasa;  B) Anadasa.
16. B nipoiecce Meiioza 06pa3yloTcs KIETKH ¢ HaOOPOM XpOMOCOM:
a) IUIUIOUHBIM;  0) paBHBIM MaTepHHCKOMY;
B) YAABOECHHBIM; I') TarJIOU/THBIM.
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JTajI0Hbl OTBETOB:
BapuanT 1

1 {213 1]4]|5|6|7|8 |9 10|11 ]12]13 |14 |15]16

Bapuanr 2

11213 |4 |5|6|7]| 8|9 |10f11 |12 |13 |14 |15 16

Paspea 2. Crpoenne 4 GyHKUHH OPraHu3Ma
Tema: «Crpoenne opranuzma. @opmbl pasMHOKEHHsI OPraHM3IMOB. OnTorenes
pacTeHHii, )KHBOTHBIX H Ye/J0BeKa. 3aKOHOMEePHOCTH Hac/ie10BaHHsl. Cueniennoe
HacJie/l0BaHHe NPU3HAKOB. 3aKOHOMEPHOCTH H3MEHYHBOCTH»

MPUJIOKEHHUE Nel.
Pewasi J1100y10 3a1a4y 10 reHeTHKe, He0OXO0AHMO NPH/ICPKUBATHCS CIIC/IYIOILETo
aJIrOpHTMA:
1. ITpountaTh yclIOBHE 3aa4d OT Hayana 0 KOHIA.
2.IlepeBecTy JaHHBIE 33/1a4U B FE€HETHYECKUE CUMBOJIBL.
3.3amucarh yC/IOBHE 3aa4r B KpaTKoi dopme.
4.QcylIeCTBUTD pelleHHe, ONUPasCh Ha COOTBETCTBYIOLIYIO 3aKOHOMEPHOCT.
5.ITpounTaTh yCIOBHE 3a/ia4H elle Pa3 ¥ CBEPHTH € PELIEHHEM, TO JI1 HAaHTIEHO.
6.Hamucars OTBET B COIVIacHH C yCJIoBHeM 3anadn. O0pasell peueHus 3a1a4H.
Cywiecmeyem pso npasul UCHOJIb306AHUA 2EHEMUYECKOU CUMBOTIUKU.
. JloMMHAHTHbBIE aJLIeJH 2eHa 0003HAYAIOTCS - 3arIaBHBIMU OyKBaMHU JTATHHCKOTO
andasura (A,B,C,D u T.1.), pelieccuBHbie - CTPOYHBIMHK (3,b,¢,d 1 T.J.)
. TIpu 3amucH cxXembl CKpeuqUeaHus TIEPBBIM 3aIMCHIBAETCS TEHOTHI JKEHCKOH
0co0H.
. TeHeTmyeckre CHMBOJBI, O0O3HAYalOL[UE aJjJied TeHa, PaclOJOXCHHBIE B
rameTtax, 00800AMCA KPYICKOM.

. BykBeHHble 00GO3HaueHHs ONHOH Mapbl AJIeJbHBIX FEHOB -  3alMCHIBAIOTCA
psioM (BepHo: AaBBCc; HeBepHO; ABBCac),
. BykBeHHble 0GO3HAYEHHS! F€HOB 3AlUCBHIBAIOTCA - W @IPAGUMHOM nopsaoke

(sepno: aaBsCC; nesepHo: Bpaacc)

. B nape annenbusix zenoe, 0003HaUCHHBIX 00UHAKOB0U OYK6OU, Ha Nepeom mecme,
[TMIIeTCS AOMHHAHTHBIN TeH, Ha emopom - peleccHBHbII (BepHO: AaBCc; HEBEpHO:
aABscC).
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IpakTHuecKkoe 3ausaTHe Ne 3
«Peurenue 327124 Ha onpe/je/ieHHe BePOSITHOCTH BO3SHHKHOBEHHS HAaCJIeACTBEHHBIX
NPH3HAKOB NPH MOHO-, TH-, NOMrHGPHIAHOM U AHATH3HPYIOLIEM CKPeIHBAHIH,
cOCTABJIEHUE FTeHOTHIIHYECKHX CXeM CKPeLHBAHHD>

WHCTPYKLMA MO BBINTOJIHEHHIO PABOTbI
Ha ocuopanum Ilpunoxenuss Nel — (M3IOKEHHOTO Marepuana) BBITIOJIHUTE
NPaKTUYECKyro padorty. PaGoTa cocTouT ©3 4 3amanmii. Ha BhIIOIHEHHE paboTEl
orBoauTca 45 MuHyT. B 3ananuu Ne 1 mepenucaTh CHMBOJIUKY B TeTpanb.
Xon  paboTeL:
1 Ha ocuopanmu Hpuwioxennss Ne 1 Bpinucare B TeTpaikb reHeTHYECKY 10
CHMBOJIHKY.
2. TepMUHOIOrHYECKH il NHKTAHT
BHUMATEIBHO IIPOYTHTE ONpPE/EICHUs W BCTAaBbTE HOMEPa TNpaBUIBHBIX TEPMHHOB B
tabnuiy 1:
1. Hayka 0 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH 1 U3MEHUYUBOCTH — ....
2.COBOKYIIHOCTb BCEX [€HOB OpraHu3Ma — .....
3.COBOKYIHOCTb BCEX NPU3HAKOB OpPraHU3Ma — .....
4 TlonasisieMbli pU3HaK y THOPHIOB — .....
5.TIpu3sHaK, MPOSBIAIOLIUHC Y ruGpPHUI0B N1EPBOTO TOKOJICHHUS — ...
6.KJteTka Wik OpraHu3M, COJep)Kallie OJIMHAKOBBIE AJLIEIIH OHOTO H TOTO e TeHa -

......

8.DjieMeHTapHast eIUHUIIA HACIESICTBEHHOCTH — ...

9.0OHO U3 BO3MOXHBIX CTPYKTYPHBIX COCTOSIHHH IeHa — .....

10. OCHOBOIIOJIOKHHK T€HETUKH = wevee «
Tepmunbi: Ien, I'enernxa, I'omosurora, Terepo3urora, JOMHHAHTHBIH NpPH3HAK,
®denorun, lenorun, PeneccuBHblil NPH3HAK, Aminenu, I'. MenaeJb.

Ta6auua 1.
|1 2 3 4 5 6 7 8 9 10

3.PemnTe 3a1a4y:
Jagaua: Y udesoBeka KapernasocTb JOMHUHUPYET Hal rojiy6orina3ocThio. ['eTepo3urorHas
Kaperiasas )KeHIIMHA BBIXOJUT 3aMYyXK 32 rony6ornasoro Myxkuuny. Kakux aeredl MOXHO
OXMIaTh OT Takoro opaxa?
Jdauo:
A- KaperiasocThb
a- roy0ornasocThb

®enotun F- ?
(coenas kpamkyio 3aNUCL PEUEHUA
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4. PeunTe TECThI:
1.BriGepute onuH, Haubonee npaBuiIbHbIA BapuadT. [Ipi CKpEIMBAHUI MyX apo30du ¢
JUIMHHBIME M KOPOTKMMH KpPBUIBAMH OJyHCHO paBHOE UHCIO JUIMHHOKPBUIBIX H
KOPOTKOKPBUIbIX ITIOTOMKOB (umuHEHBIE KpbUIbs B JIOMHHMpPYIOT Hal KOPOTKHMH b).
K aKOBbI TEHOTHIIBI POJUTEIIEH?
1) bb x Bb; 2) BB x bb; 3) Bb x Bb; 4) BB x BB.
2.BuiGepute oxuH, Hauboiee NpaBUJIbHBIA BapuaHT. KakoB IeHOTHUII POAUTENEH, eClH
TIpH AaHATH3UPYIOLIEM CKpELBAHAN Ha61I0AAJI0Ch COOTHOIIEHHE (PEHOTHIIOB 1:17
1) Aawuaa; 2) Aau Aa; 3) AAuag 4) Aau AA.
3.Bribepure ojvH, Hauboee paBUJIbHBIA BapuaHT. OT rHOpPHUIOB NIEPBOrO MOKOJIEHHS BO
BTOPOM IIOKONEHHH POKIaeTCs 1/4 ocobeil ¢ pelECCUBHBIMA IpU3HAKaMH, HTO
CBHU/IETENLCTBYET O MPOABICHUA 3aKoHa?
1) cuernieHHOro Hacael0BaHNs; 2) pacilerieHHs; 3) He3aBUCHMOTO HacJIeI0BaHus;
4) MpOMEI Ky TOUHOTO HACJIeI0BaHNIA
4.PaccMOTpHTE CXeMbl CKpEIMBaHHUH, PEACTABICHHBIX Ha pPUCYHKE, U OIpPEJEIUTe
coorHomenue Qenornnos B F2. B oTBeTE 3alHMIIATE [10CJIE0BATENLHOCTE  LUbD,
[IOKa3BIBAIOIIUX COOTHOLICHHE Wl%nquamﬂxqg deHoTUroB, B nopsKe?

I puaoxenne Nel
AJITOPATM peleHust 3a1a4:
«HacJenoBaHne NPU3HAKOB, CLUEIJIEHHLIX ¢ I10J0M)

+ Onpefieute JOMUHAHTHBIA U pellecCHBHBIH MPU3HAK 110 pe3yJbTaTaM CKpeLLUBaHMsI
nepsoro moxoienus (F1) u Broporo (F2) (o ycioBuio 3auayH). Beenute OyKBEHHBIC
0603HaYeHN: A - JOMUHAHTHbIN a - peliecCHBHBIN.

« 3amMIIATE FEHOTHI OCOOM ¢ PELeCCHBHBIM NMPH3HAKOM HIIH 0co0OH ¢ U3BECTHBIM IO
YCJIOBHIO 33/1a41 F€HOTUIIOM ¥ FaMETBI.

e 3anumuTe reHoTU ruopuaos F1.

« CoCTaBbTE CXEMY BTOPOro CKpellMBaHHA. 3amummTe raMeThl ruopu1oB F1 B pemeTky
[lenneTa MO TOPU3OHTAIN ¥ 110 BEPTHKATIH.

3amuiupTe TEHOTHNB NOTOMCTBA B KIETKaX MEpeCetcHid ramer. Omnpejenure
cootHomenus Gpenorunos B F1.

ANropuT™ pelieHus 3aaatd: «eHeTHKA MOJIA».
« OnpejienuTe JOMHUHAHTHBIA 1 pellecCUBHBIH MPU3HAK IO pe3yIbTaTaM CKpelBaHUA
nepsoro rokonenus (F1) u BToporo (F2) (1o ycnoBuio 3aa4u). Beeaute OyKBEHHBIC
0Go3HaueHUS: A - TOMHUHAHTHbIH a - peLecCHBHBIH.
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« 3aMULIKTe TEHOTUI OCOGH C PEIECCHBHBIM IPU3HAKOM HJIH OCOOH € H3BECTHBIM I10
YCJIOBHUIO 33JJa4 TE€HOTHUIIOM U 'AMEThI.

« 3anummre redotun rudpuos F1.

« CocTaBbTe CXeMy BTOPOTO CKpEIBaHHUS. 3alKIIuTe raMeThl ITHOpUIIoB F1 B perieTky
[TerHeTa 110 TOPU3OHTAJIH U 110 BEPTHKAJIH.

« 3aNMIIETe FeHOTHIIB MOTOMCTBA B KJIETKAX repecedenus ramet. Onpesenure
cooTHomeHnus ¢peHorunos B F1.

ITpakTuyeckoe 3aHsaTHE No 4
«Pelenue 3a1a4 Ha onpejeeHHe BePOITHOCTH BOSHHKHOBEHHS HAC/I¢ICTBEHHBIX
NPH3HAKOB NPH CUENJIEHHOM HAac/1eJ0BaHHH, COCTABJICHHE FEHOTHIHYECKHX CXCM
CKpelHBAHHSA»

WHCTPYKIMA [10 BBITIOJTHEHUIO PABOTDI

Ha ocuoBanun Ilpunoxenus Nel-2  (M3JI0KEHHOTO Marepuana) BBITIOJIHUTE
NpakTH4Yeckoe 3ajaHue. Pabora COCTOUT u3 4 zapanmii. Ha BeInoOnHEHHEe  PabOTHI
orBoautcs 40 MHUHYT.

[es» paboTbl: YMEHHE PElIaTh 3a71a9d Ha ONPEJIeICHHE BEPOSTHOCTH BO3HHUKHOBCHILA
HACJIEJICTBEHHBIX ~ NPW3HAKOB  IPU  CLEIVICHHOM  HAacje[l0BaHWM,  COCTABICHHE
FeHOTUIIHYECKUX CXeM CKpEILIWBaHUs.

Ipu pewenuu 3a0a4 ciedyem UChonb306ams NPUHYUNDLL PEUEHUA 3a0ay Ha OueubpuoHoe
ckpewjueanue, ¢ yuemom ocobenHocmel HACIE006AHUA NPUSHAKOS, CUCHICHHBIY €
HOJIOM.

OGopynosanue: I[Tputoxenne Ne 1,2, ydeGHUK.

Xon paboThl:
1. 3apauya Nel.

My>K4rHa-JaIbTOHAK JKEHHJICS Ha JKEHIIMHE — HOCHUTEJbHHMLE I[BETOBOW CIICIIOTHI.
MO3KHO JIH OKHIATh B 3ToM Gpake 310poBoro ceiHa? Jloys ¢ 11BeTOBO# cienotoit? Kakosa
BEPOATHOCTH OHOTO H APYroro coOsITUs?

Pemenue:

2.3apaua Ne 2,

Or Gpaka poxuTenell ¢ HOPM@IbHBIM 3PEHHEM POIMICS PEOEHOK, CTpaatoLuH
nansToHn3MoM. OnpesienuTe reHOTHIIBI POAUTENIeH U 110 pedeHKa, eclii U3BECTHO, YTO
JaJBTOHU3M — PELIECCUBHbIH TIPU3HAK, CLEIIEHHBIH C IOJIOM.

Pemenue:

3. 3agaua Ne3.

YV popurerneii, UMEIOIIMX HOpMallbHOE 3peHHE, [IBE JOHUEpPH C HOPMAIBHBIM 3peHueM, a
CBIH — JAIBTOHHK. KaKOBBI T€HOTHITHI pOHTENeH?
Pemenue:
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4. 3apaua Ned.
TlepernoHYaToONnasoCTs MepelacTes Hepes Y-xpomocomy. Onpenenurs BO3MOXKHBIC
(EHOTHIIBI JIETEH OT Gpaxa neperoHyYaTonaloro My 4nHbl 1 HOPMAaJIbHOM XKEHILUHBI.
Peurenne:

IMpuioxenne Ne 1

TepMHHOJOTHYECKHH C10BaPh.

TpaHCJOKALHS - THI XPOMOCOMHBIX MyTalMii, IPH KOTOPHIX MPOHCXOAUT NepeHoc
Y4ACTKA XPOMOCOMBI HAa HETOMOJIOTHYHYIO XpOMOCOMY.

HNusépens - XpoOMOCOMHAsA nepecTpoika, NpH KOTOpO#l MPOHCXOAUT IOBOPOT
yyacTKa  XpOMOCOMBbI  Ha 180°. MHBepcHH ABISIOTCA  COATaHCHPOBAHHBIMH
BHYTPUXPOMOCOMHBIMH TI€PECTPOHKAMH.

Buab!l MyTauH.

1. Fennble (TOYEYHbIE) MyTAlMU - H3MEHEHHS HYKJIEOTHIHOMH N0C/1e10BATEILHOCTH
JHK BcaeacTBHe OMMOOK perIHKALUMH. B pesynbTare TakHX Mymauui MEHACTCS
AMHHOKMC/IOTHAS TOC/Ie0BaTEeILHOCTh OeKka, KOTOPBIH KOAUPYeTCS ICHOM, H, KaK
crleICTBHE, H3MEHSIOTCS €ro CBOMCTBA.

[IprMepoM reHHOH MyTalHH ABISIOTCS ACaMUHYyBaHHA muTo3uHa B Mojekynax JHK u
conpsokenuss B-I'  BmecTo xanonmdeckoi mapsl  1[-I. D710  00yClOBIMBAETCS
JleaMHHYBaHHSM IMTO3MHA PEe3yNbTaTe CIOHTAHHBIX XUMHUYECKMX peakuuil. MyTauuu
MMEIOT HEHANpaBlIeHHbIH XapakTep M BO3HUKAIOT ciaydaiiHo - MOOOH TeH MOXeET
MyTHpPOBATh B JIFOOOH MOMEHT.

ITo xapaKTepy NPOSBICHKS Pa3iMyaioT reHHble MyTalliH:

* JOMUHAHTHbIE;

* cyGIOMHHAHTHBIX (OKa3bIBAIOTCA YaCTUYHO);

* pELIeCCUBHBIE.

2.XpOMOCOMHBIE MYTAallMH (XPOMOCOMHbBIE aGeppauMi) - H3MEHEHHs B CTPYKType
XpOMOCOM, BO3ZHHKAIOIHE BCJIEACTBHE HX nepecTpoiiky (paspblBa XpOMOCOMEL C
o6pa3oBaHHeM (parMeHTOB, KOTOpbIE 3aTEM 00BEIUHSIOTCS, HO TIpU 3TOM HOpMallbHas
CTPYKTypa XpOMOCOMBI He BOCCTaHABIIHBAETC).

Pa3nuualoT 4eTbipe OCHOBHBIX THIIA XPOMOCOMHBIX abeppanui:

* HeIOCTATOK;

* Ienenus,

« yaBoeH#e (J{yTUINKALus);

* UHBEPCHUU;

* TpaHCIIOKaLKH.

Jlesennsi (HEXBAaTKa) BO3HMKAET BCIENCTBUE MOTEPH XpOMOCOMBI TOr0 HJIM HHOTO
yuacTka. HeJocTaTok B CpefiHEH 4acTH XPOMOCOMBI IIPMBOAMT OPraHW3M K Trubeny,
yTpaTa He3HAUUTEeIbHBIX YIaCTKOB BBI3BIBACT M3MCHEHIS HaClIeICTBEHHBIX CBOMCTB.

Tak, mnpu HegocTaTKe YydacTKa B OJHOW M3 XpOMOCOM, IPOPOCTKH KYKYypYy3bl
OKA3bIBAIOTCS TMIIEHHBIMH XJ10poduiia.

22



Jdynaukauusi (yIBOSHHE) CBA3aHA C IIPUCOEJAMHEHUEM JIMLIHETO TyOnupyrouero
OTpe3Ka XpPOMOCOMBI. JlyImiiMKalluy TPUBOAAT K BO3HMKHOBEHHIO HOBBIX MNPHU3HAKOB.
Hanpumep, y Apo30duIibl TeH XapaKTepU3yeTcsi MO3auYHON MyTaluel (Takue OpraHu3Mbl
HA3LIBAIOTCS MO3arkaMy). Mo3auKaMu sIBIISIOTCS JIFOJM, Y KOTOPBIX PasHBIM LIBET rias,
WK JKMBOTHBIE ONPEAENICHHOH MacTH, y KOTOPBIX Ha Tejle IOABJIAITCS IUIAMBL ApYyroro
Bera. He HCKITIOYEHO, YTO COMATHYECKHE MYTALUH, KOTOphIE BIHAIOT Ha META0OMH3M,
SABJISIOTCS OJ(HOM M3 TIPUUMH CTAPEHHs U 37I0Ka4eCTBEHHBIX HOBOOOpa3oBaHHH.

3.IeHOMHbIE MYTALMH CBSA3aHBl C M3MEHEHHEM KOJIM4ECTBa HAOOPOB XPOMOCOM.
Tanioudustii Habop Xpomocom, a TaKXKe COB0OKYNHOCMb TEHOB, CONCPKALIMXCS B
2an10u0HoMy Habope XpoOMOCOM, Ha3bIBAIOT FT€HOMOM.

Moaumionausi - 3TO KpaTHOE yBeJW4YeHHe XPOMOCOMHOIo Habopa B pe3yjbTaTe
HapylneHusi MeHosa (HampuMmep 4n). B cenexyuonnou npakmuke ¢ TENbIO TONYHCHUA
NOJMIJIOMABLI HAa  pacmeHusi  NEUCTBYIOT — KpUMUYeCKUMu  memnepamypami,
HOHHU3HPYIOLLEro H3J1yYeHHeM, XHMHYEeCKHMH BellleCTBAMH (naubonee
pacIpPOCTPAHEHHbIM - alKaTOU KOIXHIHKH).

Kynsmypuvte pacmenus B GONBIIMHCTBE - mosumaonasl. Honunionaneie (hopMbI
M3BECTHBI TAKXXe Y JKUBOTHBIX (HAIpHMep TyTOBBIM wienkonpsia). OpraHu3Mel, KOTOPbIE
BO3HHKAIOT B pe3y/lbTaTe YBEJIMYEHUS KOJIMYECTBA XPOMOCOM OJHOrO TIeHOMA,
HA3BIBAIOTCS ABTOILIOMAHUMEL JIpyras GopMa NOIMIIOHANH - a1on1oudus (yBeIudeHne
KOJIM KOCTH XPOMOCOM JIBYX pa3HbIX N'€eHOMOB).

AJOMIONABI  MCKYCCTBEHHO IIOJy4eHHble TpH 2ubpudouzayuu. Tak, cosjan
A10NONUNIOUOH UL THOPUA PEIBKH U KaILyCThI.

B pesynprare HapyleHHUsS MelH03a W MUMO3A KOJAUYECHEO XPOMOCOM MOXET
N3MEHATbCS
1 CTAHOBUTHCS HEKPATHbIE 2aN10UOHOMY HAbOpY.

AHeymiouausi (reTepoIIONaus) - W3MEHEHHE YMCTa XPOMOCOM B OJHOH MM
HECKOJIBKUX napax (Hampumep 2n + 1). Takum npumepom sBnseTCs ABICHHE TPHCOMHH,
Koraa Kakasg-nubo M3 XpoMocoM B I'eHOTHN MMeeT He 1Be, a TPU 20MOJI0ZUUHblE
XPOMOCOMBL.

EciM NpOMCXOAWT TPHCOMHSI 110 OJHOM ITapol XpOMOCOM, TO TaKOH OpraHHu3M
HA3BIBAIOT MIPUCOMUK, W €r0 XpOMOCOMHBIM Habop Oyxer 2n + 1 (Hampumep, Jrojau ¢
Gonesnpto  JlayHa - TpucoMHK 3a 21-i0  mapamu  xpomocoM). Tpucomuk
HEKM3HECoco0eH, MO0 UMEET B FeHOME PSII MaTOJIOTMYeCKHX U3MEHEHHUH.

IpumepoMm zemeponioudus siBISETCS TAKKe MOHOCOMUS (IIOTEPs OJHOH XPOMOCOMBI
W3 Iapbl B AMIUIONAHOM Habope - 2n - 1), Takue OpraHW3Mbl Ha3bIBAIOT MOHOCOMHKOM.
Hy.incomusi - 3TO sBJIEHHE, KOTAa OTCYTCTBYIOT 00¢ XpoMOCOMbI B riape. HyJIHCOMHKBI,
KaK IPaBHJIO, HEXKU3HECTIOCOOHBI.

Mymayuu (HapylleHHs HacJEACTBEHHOM WHOOpMALMK) JENATcs Ha 2eHOMHble
(M3MEHEHHE 4YHCIa XPOMOCOM B KIETKe), XpomocomHvie (M3MEHEHHE CTPYKTYpbl
XPOMOCOMBI) U 2eHible (IepecTpOHKH OTHEIbHBIX I'€HOB, CBS3aHHBIE C M3MEHEHHEM B
crpykrype Mouekysl JIHK, ee HykeoTHAHON 1OCIE0BATEILHOCTH).

XPOMOCOMHAA Mymayus
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OGMeH yuacTKaMH HErOMOJIOTMYHBIX XPOMOCOM (TpaHCIOKalus) —> U3MEHEeHue

cmpyKkmypbi xpomocom (COCTaBa reHoB XPOMOCOMBI).
[ToBOPOT y4acTKa XpOMOCOMBI Ha 180 rpamycoB (MHBEpCHS) —> UMeHeHUe CIPYKImypel

xpomocomvl (TIOpsiNKa PacToNOKEHHA ICHOB B XpOMOCOME).
2EHOMHAA Mymayus

VMeHblIIeHAe YHuciia XpOMOCOM B COMATHYECKON KJIeTKe MJIM KpaTH

4Huclia XpoOMOCOM B KJIeTKe — uU3MeHeHue 1ucia XpOMOCOM.
2eHHAasAs Mymayua

Brmouenne numHMx Hykieorunos B JIHK unm nHapymieHue [IOCJIE0BATEIbHOCTH
aMHUHOKHCIIOT B MOJIEKYJIE —> UBMEHEHUE HYKN€0MUOHOT NOC1e006aMeNLHOCMU TEHA.

oe yBeJIHYCHHUE

IpakTuyeckoe 3ausaTHe Ne 5

«Pemenue 3a1a4 HA ONPeACICHHE THIA MYTallHH npu nepeaavie H
cocraB/jieHHe FreHOTHIMHYEeCKHX ¢XeM CKpellHBaHU»

acJieICTBEHHbIX

NPU3HAKOB,

WHCTPYKLMS O BBINOJIHEHHIO PABOTDI

Ha ocnosanuu IIpunoxenus Nel (H310KEHHOTO MaTepyajia) BBIOJHUTE IPAKTUIECKOE
saanue. PaGoTa coctout U3 4 3ajanui. Ha BBITIOTHEHUE paGotel oTBOAMTCA 40 MHHYT.

Ieab paGoThl: YMEHHE pElIaTh 3a/ia4i Ha ONPEACICHHE TUMa MyTaLUH TIpH epejaie

HacJeCTBEHHBIX NPU3HAKOB.
O6opynosanue: [Tpunoxernue Ne 1, yueOHUK.

Xox paboTsl:
Y cTAHOBHTE COOTBETCTBHE MESKIY XapAKTEPHCTHKOH MyTAllMH H €€ THIIOM.
XAPAKTEPUCTUKA
A) BKJIFOUEHHE JBYX JHMILHAX HYKICOTHO0B B MOJICKYIY JTHK
B) kpaTHOe yBenM4eHue Yicja XpoMocoM B raruiouHON KiIeTKe
B) HapylieHHe IOCIe0BaTeIbHOCTH aMUHOKHUCIIOT B MoJleKyJe Oenka
') noBOPOT y4acTKa XpOMOCOMBI Ha 180 rpanycoB
J1) yMeHbILEHHE YHUCIIa XPOMOCOM B COMAaTHYECKON KIIETKE

E) o6MeH yd4acTKaMH HECOMONOTHYHBIX XPOMOCOM
TUITI MYTALIMA

1) xpomocoMHast
2) reHHas

3) reHoMHas
3anumuTe B TaGIUILy BEIOpaHHbIE IHPHI MOJ1 COOTBETCTBYIOIIHMHI OyxBaMHu.

A|lB|B|T|AIE
|| D O | N
2 Haiigure omuGKkuH B NpuBeAEHHOM TeKkcre. YKaowume Homepa npeonodceHul,

6

KOMOpbIX OHU COeJIaHbl, UCHPABLIE UX.
1. Bce oprau3Mbl 00J1a1a10T HAaC/IeAICTBEHHOCTHIO 11 U3MEHUYHUBOCTBIO.

2. MyTtauuu — 310 Clly4aiiHO BOSHUKIIHNEG CTOMKHWE H3MEHEHHs 'eHOTHIIA,

3aTParuBaroLIKe [IeJIbIE XPOMOCOMBI, HX HaCTH HIIH OT/ENbHBIE TeHBI.
3. VI3MeHeHUs, CBA3aHHbIE C YIBOCHHEM KaKoro-Jnbo HyKJIeOTH/1a B TeHe, OTHOCAT K
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reHOMHBIM MYTallHsIM.

4. BHYTpUXPOMOCOMHBIE IIEPECTPOAKH MOTYT OBITH CBA3aHBI C YIBOEHHUEM I'eHA.

5. Ec/iu B KIeTKe TIPOUCXOAUT U3MEHEHHE YHCIIa XPOMOCOM, TO TaKHe MyTalliH
HA3bIBAIOT TEHHBIMH.

6. MyTaluy Beeraa IoJie3Hbl OpraHu3my.
Pewute 3aga4n.

3. 3apaua Ne3.

Oxapaktepu3yiiTe KapHOTHIl KIETKH, cozepKalmil cleayrolyio MyTauuio: 46,XY, 15+,
21-.

4, 3apaua Ned.

B mociie1oBaTeIbHOCTY HYKJICOTHUIOB - LT T-AIL-LI-TTT - npousonina Takast

myTtanus: LIL-LITA-TTT-LIE-TTT. OnpepenuTte BHA MYyTalUH.

KouTtpoabnasi padora Ne 2

o teme: «Crpoerue H GyHKUHH OPraHU3Ma)
WHCTPYKLIUS MO BBINMOJIHEHUIO PABOTDI

PaGota cocTouT u3 14 3anammit. Ha BeImonHeHue paGOTHl OTBOAMTCS 45 MUHYT. [Ipu
BBIMOMHEHHH 3aMaHus 1-14 HyXHO yKa3biBaTh TOJNBKO OTBETHL. TEKCT 3a/laHusi MOXKHO HE
MepenChIBaTh.

Bapuant Ne 1.
BbiGepHTe NpaBHJIbLHBIH OTBET:
1. I'ymMopasbHas peryisiiys B OpraHu3Me OCYIECTBISETCS ¢ OMOILBIO:
a) Fopmonos;  6) Butamunos; B) MuHepalbHbIX coJel.
2. Kakoe Ha3zBaHue HOCUT MOJIEPKaHHe IIOCTOSHCTBA COCTABHBIX KOMIIOHEHTOB H /IPYTHX
rapaMeTpoB:
a) romeoctas; 0) CHHTES; B) AUAJH3.
3. VkaxkuTe, K Kakoit ¢opMe BOCIIPOU3BO/ICTBA OTHOCUTCS PA3MHOKCHUE CIIOpaMHK:
a) MOJIOBOH; 6) BEreTaTUBHOM;
B) OeCronon; I') apTeHOTeHETHYECKOM.
4. HazoBuTe criocoObl AeJIeHHs 3YKapUOTHYECKUX KIIETOK B MPHPOJIE:
a) aMMTO3, MUTO3, MEHO3;
6) IpeCHHTETHYECKHH, TOCTCUHTETHYECKUH;
B) CUHTETUYECKUMH, PEAYKIIMOHHOE.
5. dopma pa3MHOKEHHs, IPH KOTOPO# HOBBIM OPraHW3M PasBUBACTCA U3 3UTOTBL.
a) moiosoe;  6) Gecrmonoe;  B) 00a OTBETa NPaBHIIBHbIE.
6. Hassauue craguu paszsutusi 6abouxu nox Ne 4:

a) B3pocasi 0coOb; 0) ryceHna;  B) KyKOJKa.
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7. OHTOreHe3 3TO:

a) 3apOMIBILICBBIA NHCTOK;  0) NEpBBI dTall Pa3BUTHsL 3apO/bIIIA; B) IpoLecc
MHIHBHLYAIBHOTO Pa3BUTHS OCOOH.
8.ITomanas B MaTKy M SHIEBOABI JKEHIIUHBI CIIEPMAaTO30MABl JKUBYT:

a)30MHUH; 6) rox u Honee; B) 3-8 nHei.
9. DneMeHTapHas eAMHUIA HACIEACTBEHHOCTH:
a) KJIeTKa; 0) rey; B) XpOMOCOMa.

10. Crioco6 GBICTPOro pasMHOXKEHHs 3aPOABIILIEBBIX KISTOK Ha CTaIHH GnacTysbl, KOrjaa
MHITO3BI CIIEAYIOT OJMH 3@ APYTHM, M KIETKH HE yCNICBAIOT PacTH
a) MUTO3,; 0) aMuUTO3;
B) Mei03; r) ApoOseHue.
11.CornacHo BTOpoMy 3aKoHy MeH/ieNs, paciuelIeHHe TI0 FeHOTHITY MPOHCXOANT B
COOTHOIICHHUH
a) 1:1; 6)1:2:1; B) 9:3:3:1.
12. TIpu3HaK, KOTOPbI MPOABISIICS B IEPBOM [1OKOJICHHH ruOpuI0B, HA3bIBACTCH. ..
a) JOMUHAHTHBIM; ©0) THOPUIIOM;
B) peLeCCUBHBIM; I') COPTOM.
13. SIBNeHHre CKauKoo6pa3HOro, IPEPHIBUCTOrO U3MEHEHUS HACICACTBEHHOTO
NpU3HAKA HA3bIBAETCH!
a) HOpMOM peakIu; 0) MyTalueH;
B) pe/Ie oM U3MEHYUBOCTH; ') KONHYECTBEHHBIM MPU3HAKOM.
14. i3MeHYHBOCTh, KOTOpasi BO3HUKAET [10]] HENIOCPEACTBCHHBIM BO3JIeHCTBUEM
BHELIHEeH cpe/bl, He MPABOAAIIAs K U3MEHCHHUIO FeHOTUA!
a) JaTbTOHHU3M,; 0) HeHaclleACTBEHHAs;
B) FeH KOMOJIOCTH; I') UCIIOJIb30BAHUE.

Bapuant Ne 2

BriGepuTe NpaBHJbHbIA OTBET:
1.0quH W3 OBONIONMOHHO  DaHHMX  MEXaHH3MOB  PeryJsiiuu  MPOLECCOB
JKU3HEIEATENBHOCTH B OpPraHu3Me, OCYIIECTBIAEMBIA Yepe3 KM/IKUE CPe/lbl OpraHnsMa ¢
MIOMOILIBIO TOPMOHOB, BBIJIENIIEMBIX KJIETKaMH, OpraHami, TKaHSAMH:
a) ryMopajlbHas peryJisiius;
0) mymMopaibHas peryJisiuuns;
B) (hymMopasibHasl perymsiius.
2. TomeocTas MoiIeP)KUBAIOT CHCTEMBI OPTaHOB:
a) HepBHasi, F'yMopasbHas, [IMIIEeBapUTEIIbHAS;
6) HepBHas, IMMYyHHas, MILIEBapUTEIIbHAS;
B) HepBHAs, SHIOKPHUHHAS, IMMYHHA,
T) SHAOKPHHHAs, UMMYHHas, JbIXaTeIbHa.
3. VKaxuTe, 4TO ABJIAETCS! dKEHCKUM II0JIOBBIM OpraHOM IBETKOBLIX pacTeHu:
a) [BeTOK; ©0) 3apOABIIEBbIH MEIIOK; B) 3aBsI3b; T) CEMSAIOYKA.
4. OQcHOBHOM crnoco0 AelieHust KIETOK:
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a) Melo3; 6) MUTO3; B) uHTEphasa.
5. Becrionoe pazMHOeHHe npeodiiaziaeT B U3HEHHOM LHKIIE:
a) TUIPBI; 0) aKyJel, B) MaiiCKOro XykKa.
6. Ha pucyske 1300paxeH nporecc:
i _

e

it

a) HEIpSMOTO Pa3BUTHA C IOJHBIM NPEBPAILCHHCM;
6) IpsiMOTo pa3BUTHsL 6e3 MeTamopdo3a;

B) MPAMOTO Pa3BUTHS C MeTaMOP(O30M.

7. UTo pa3BUBAETCs M3 OMJIOJOTBOPEHHOM A1eKIeTKN?

a) 3apOBIILL, 0) 3urora; B) CIIEpMAaTO30H .
8. JIByXCJIOMHBIH 3apO/IbILI:
a) racTpyJa; 6) Onacryia,
B) MO3/IHsIs racTpyia; r) HeHpyJia.

9. BueuHee omIo0TBOPEHHE UMEIOT!
a) MHOTOLIETHHKOBBIE UepBH;  0) MTHIIbI, MIICKONHTAIONIHE;
B) [TOCKME U KPYIJIbIe YepBH;  I') 38MHOBOJHBIC.
10. COBOKYITHOCTE [€HOB, COZIEPXKALIMXCA B ralVIONIHOM HaGope XpOMOCOM.
a) TEHOM,; 0) reHOTHII, B) EeHOTHII.
11. O6wscHeHrne MeHaels Ha3pIBaOT:
a) THIOTEe301 YHCTOTHI rameT;  0) ruOpUIOM;
B) IPU3HAKOM; ') COPTOM.

12. ITpu3sHakK, KOTOPBIH HE MPOSBIANCS B IEPBOM NOKOJICHHM ruOpHUI0B, Ha3bIBACTCS:

a) IOMHHaHTHbIM;  6) ruOpunoM;
B) PELIECCHUBHBIM;  I) COPTOM.

13. Pa3BuTHE KAXKIOT0 MpU3HAKA KOHTPOJIMUPYETCS ABYMs F€HaMM, KOTOPBIC

Ha3bIBAIOT:
a) IOMMHAHTHEIMH; 0) ajlsIe/IbHBIMH;
B) PEllECCHBHBIMU;  I') YUCTHIMH.

14. U3MeHYHBOCTD, IPOABIISEMas B HHAMBUIYaJbHBIX U B3aUMOCBA3AHHBIX
pa3MYMsAX, HE3aBUCHMBIX APYT OT JIpyTa, IPUCIIOCOOUTEIBHBIX WIIM BPETHBIX JUIs

OpraHM3Ma, Ha3bIBaeTCA:
a) IaJbTOHU3M; 0) H3MEHYHUBOCTh;
B) HCIIOJIb30BaHKe;  T) HACJIeJCTBEHHA (reneTndeckas).

ITAJOHBLI OTBETOB:
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Bapwuanr 1

1234(567891011121314

Bapuanr 2

1 |21 3 4 5167|819 |10 1112|1314

Pasaen 3. Teopusi 9BOIIOLHH
Tema: «AcTOpH#A 3BOJIOLHOHHOTO yIEHHL Mukpodsotouus. Makpo3BoIOUHs.
Bo3HHMKHOBEHHE U Pa3BHTHE JKU3HH HA 3emuie. [IponcxokaeHHe eJ0BEKA —
AHTPONOreHe3»

«cTopHst IBOJIIONHOHHOrO Yy IEHML. MuKpOIBOJIIONHS

BapwuanrT |
BriGepu npaBHIbHbIA OTBET:
1. C MO3uItHi SBOJIIOLIMOHHOIO yHCHUA Y. Jlapsuta jirodoe TIpUCIiocO0IeHNEe OpraHis3-
MOB SIBJIS€TCSl pe3yJIbTaToOM
a) npeiida reHoB B) UCKYCCTBEHHOIO otbopa
0) U30IALMH r) eCTeCTBEHHOTO 0TOOPA.
2.Hanpassionmi GaxTop MHKPO3BOJIIOIHH
a) JMBepreHnus
6) ecTeCTBEHHBIH 0TOOP
B) HCKYCCTBEHHBIH 0TOOP
r) oTHOCHTENbHAas npUcnoco0IeHHOCTb.
3 'naBHOM ABHXKYIUEH CHJION SBOJIOLMH YK.B. Jlamapx cuuTai:
a) ecTecTBEeHHBIH 0TOOP;
6) cTpeMIIeHHe OPraHu3MOB K rporpeccy;
B) 60pb0y 3a CYLIECTBOBAHUE,
r) HCKYCCTBEHHBIH 0TO0P.
4, MyTaiuy MOryT OBITh 00yCIOBIEHEI
a) HOBBIM COUETAHHEM XPOMOCOM B pesylbTaTe CIUSHUSL TaMeT
6) IepeKpecTOM XPOMOCOM B XOI¢ Meito3a
B) HOBBIMH COYETAHUAMY TCHOB B pesyJbTaTe OIUIOZI0TBOPEHHS
r) u3MEeHEHHAMH TeHOB X XPOMOCOM.

5.JIBWKYILLUMH CUJIAMH IBOJIHOLAH (o X.-b. Jlamapky) sABJISIIOTCA (BuIOEPH 3 OTBETA)
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a) CTpeMJIeHHE OPTaHU3MOB K Pa3MHOKEHHIO B T€OMETPUIECKON MPOIrpeccuy
6) aGCOMOTHOCTH XapaKTepa NPUCIIOCO0IeHUH
B) BO3HMKHOBEHHE NMPHUCTIOCOOIECHNH, TPOUCXOAsLLIEE Cpa3y IO/ neiictBueM (pakTopoB
BHELIHEH Cpesipl
r) cTpeMJIeHHE OPraH|u3MOB K COBEPUICHCTBY
1) HacJIe[ICTBEHHAs U3MEHYHBOCTb.
6.MyTanuoHHas H3MEHIUBOCTD [IEPENAETCs 110 HACIENCTBY, TaK KaK BO3HUKACT B
MHOTOKJIETOYHOM OpraHu3Me B
a) COeIMHUTENILHON TKaH!
0) MOJIOBBIX KJIETKAX
B) I1a3Me KPOBH
I') MEXKKJIETOYHOM BELIECTBE.
7. Vkaxwure ommbounoe yreepxacHue Jlamapka:
a) BUZIbI H3MEHSIOTCS, HO KpaiHe MEJUICHHO 1 MOJTOMY HE 3aMETHO,
6) pa3BUTHE PacTeHHil ¥ UBOTHBIX OT [IPOCTEHIINX (opM K BBICIIIMM ILJIO 110
€CTECTBEHHBIM 3aKOHaM,
B) OpraHu3Mbl IPUOOPETAIOT TOJIE3HBIE IPU3HAKH TOJIBKO Oyarojapsi HAIMYHIO B HUX
BPOKIEHHOMN CIIOCOGHOCTH M3MEHATHCS! JIULIB a/IeKBATHO U3MCHEHHUSAM CPE/IBL.
8.eorpaguueckuM OGapbepoM, MPESTCTBYIOIMM — CKpEIBAHUIO ocoleli pasHBIX
TIONYJISIAN BUJIA, CIIYXKHUT:
a) TeppUTOpHANbHAs Pa30OIIEHHOCTD
6) MonoBoi AUMOpHHU3M
B) pasivyKe B CTPOCHUM I10JIOBOTO amnmnapara
r) OTJIMYHKE B TIOBEIEHUU B IEPHOJL CTIApUBAHHUSL.
9. Kak Ha3bIBAIOT ATATEIBHBII NPOLECC HCTOPUYECKOTO PA3BUTHS KMBOH IPUPOLBL:
a) rpajallueH,
0) nuBepreHuueH,
B) KOHBEpreHLIMEH,
r') 9BOJIFOLIUEH.
10. Uro naswiBas Jlamapk «rpajanueii»:
a) OCTENEHHOE MOBBIIICHAE OPraHU3alMH KUBbIX CYILECTB B IPOIECCE IBOIIOLKH
0) BHyTpeHHee CTpEeMJIEHHE OPraHu3MOB K Iporpeccy
B) BIUsIHKME BHELIHEH cpe/ibl Ha OpraHu3M
r) U3HaYAIBHYIO [1e71eCO00pPa3sHOCTb.

11.JlapBMHM3M — 10 MIMEHH aHIJIMHCKOTO HATypalucTa (A) — HampaBieHHe
9BOJIIOLIMOHHON MBICIIH, IIPHBEPKEHIIBI KOTOPOrO COTJIacHbI ¢ OCHOBHBIMHU H/IEAIMH Japsu-
Ha B BOIIPOCE 3BOJIIOLIUH, COIIACHO KOTOPHIM INIaBHBIM (B) sBoMTIOLIUM SABJISA-
ercs (B) ot60p. B 111MpoKoM cMBICIIE HEPEAKO (1 HE COBCEM
NPaBUILHO) YIOTpeOIIseTes Ul 0603HaueHHs IBOIIOLMOHHOTO yUSHHS HIN SBOIOLMOH-
HOM GUOJIOrHH B LieJIoM. JJlapBUHU3M IIPOTHUBOTIOCTABJIAIOT HACAM (I') xoto-
pBIH CUMTAll, YTO OCHOBHOM JIBUXKYLIEH CHIION 3BONIOLMH ABJIACTCS MPHUCYINEe OpraHus-
MaM CTpeMJIEHHE K (1)

[MTEPEYEHb TEPMHHOB:
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1) CBOMCTBO

2) dakrop

3) coBepLICHCTBO

4) MCKYCCTBEHHBIH

5) ecTeCTBEHHBIH

6) Jlamapk

7) JinuHe#

8) dapBuH

JaruuuTe B 0TBET LU(BPBL, PACTIONONKHB X B TIOpSIIKE, COOTBETCTBYIOMIEM OyKBaM:

AlB|B|T|A

12.YcraHoBuTe  COOTBETCTBHUE MeXjly — CcoIepiKaHueM MOHATHS W  TEPMHUHOM,
OTpaXaoluM 3TO0 cojiepKaHue: K Ka)kJo¥ MO3ULHH, nasHoil B NEPBOM cTOMNOLE,
noadepuTe COOTBETCTBYIOILYIO [IO3ULIMAIO U3 BTOPOI'o cTONONA.

COJIEPKAHUE MOHATHS TEPMUH (ITOHATHE)

A) nocraBiseT OCHOBHO# 371eMEHTAPHBIH 1) MyTauuoHHbIH IPOLECC
MaTepyall Ajis SBOJIOLHH;
B) npoliecc pe3ko U3MEHACT YUCJIEHHOCTh 2) TormynALOHHbIC BOTHBI
TIOITYJISILIMAH;
B) HOCUT CilydaiHbIA 1 HeHaNpaBJIeHHBIH
XapaxTep;
I') mporecc BbI3bIBaCTCA U30BITKOM UK
HeOCTATKOM ITHIIH;
J1) bopmupyet pe3eps HACIIE/ICTBEHHOM
W3MEHYNBOCTH,
E) obnanaet orpe/ieNiéHHOM MepHOIUTHOCTEIO.
3anumpTe B TAOMUILy BhIOpaHHbIE LUQPBI 0N COOTBETCTBYIOLINMHU OyKBaMH.

A b B I' )l E
|

Bapuanr 2

BoiGepu npaBubHbIH OTBET:
1. 3acayra K. Jlunues B pa3BUTHH GHOJIOTMH B TOM, YTO OH:
a) BBISABHII JIBHKYLIHC CHJIBI »BOMIOLIMH;
6) co3all HepapXUUHYHO CUCTEMY HMBOW NIPUPOABI;
B) SBJIETCS aBTOPOM IEPBOTO 3BOJIFOIMOHHOIO YHECHHMS;
r) chopMyIMpOBall KICTOUHYIO TEOPHIO.
2.B mpornecce MUKPOIBOIIOLIN o0pa3zyioTcs
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a) BUJIBI
0) KJIacchl
B) ceMelcTBa
r) TUIIBI (OTEIBI).
3. C touku 3penns JK.b. Jlamapka, BCe NPU3HAKH, nproOpeTeHHbIE OpraHUu3MaMy B
Te4YEeHUH KA3HH:
a) He MepeialoTCs MOTOMKAM,;
6) sABIsIOTCA 6ECTIOIC3HBIMY;
B) HACJIEIyIOTCS;
r) cBA3aHbI C W3MEHEHUSIMH B FEHOTHIIE.
4. MuKpO2BOTIOLHMS 3aBepllaeTcs 06pasoBanieM
a) CeMENCTB
0) OTpsIOB
B) BUJIOB
r') TOMyJISLUM.
5. I1IBenckuii narypamuct K. Jlunuei( BoiGepu 3 OTBETA)
a) yCOBEpIIEHCTBOBAN GOTaHMYECKUH A3BIK
6) M3JI0KHUI TIEPBYIO BOJIOLMOHHYIO TCOPHIO
B) CO3/Ia]l EPBYIO KITACCH(PHUKAIUIO KUBOTHBIX 1 pacTeHMMH
r) IIepBBIM TOMBITAICA BCKPBITh ABUKYLUME CHIIBT SBOJIOLHH
1) BBE] OMHAPHYIO HOMEHKIATYPY
e) IIPHIIET K SBOMIOLUOHHOMN ujlee — M UCTOPUISCKOTrO PasBUTHA OpraH’u4ecKoro
MUpa .
6. V3MeHeHusl, KOTOpbIe He MepeIaloTes Mo HACAeCTBY U BOSHHKAIOT Kak
MPUCTIOCOBIeHHs OPraHu3Ma K BHELIHEH Cpeie, Ha3bIBatoTes
a) HeoTpe/Ie/ICHHBIMU
©) HHIMBUY alIbHBIMH
B) MyTallMOHHBIMHU
r) MOIU(DHUKALHOHHBIMH.
7. KoMy TpHHAIIEKHT 4eCTh CO3aHHA 1epBoi 1ETOCTHOH TEOPUH MPOMCXOKICHHU
BUJIOB Ha OCHOBAHUHU €CTECTBEHHBIX 3aKOHOB NMPUPOBL:
a) Xopxy broddony,
©0) Opasmy Jlapsuny,
B) Jlamapky,
r) Yapne3y Hapsuny.
8.I'eHHble MyTaLi NPOUCXOIAT HA yPOBHE OpraHM3aliii XUBOTO
a) OpraHU3MEHHOM
0) KIETOYHOM
B) BUJIOBOM
I') MOJIEKYJISIPHOM.

9. Kakas COBpeMeHHasi CUCTeMaTHIecKas KaTeropus OTCyTCTBOBA/IA B TpyAax JIunHes:
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a)BUJ
0) kiacc
B) poal
T') THIL
10. Yro Jlamapk cyuTan JABIOKYIIEH CHIION 3BOJIFOIMOHHOTO npolecca:
a) ecTecTBEHHBIN 0TOOP
6) BiMsHKME BHELIHEH CPe/ibl Ha OpTausi,
B) BHyTpeHHee CTPEMIICHHE K nporpeccy.
11. YcTaHoBUTE COOTBETCTBHE MEXY NPHMEPaMi (GOopM ecTeCTBEHHOTO otrOopa u
dopmoit otdopa.

OPUMEP ®OPMA OTBOPA
A) nosiBIeHHEe POIOLIHX KOHEYHOCTEH Y KpoTa; 1) mBrKyIas.
B) orpaHuyeH#e BbICOKOH III0I0BUTOCTH y TITHIL; 2) cTabHIn3Mpyomast.

B) «uH1yCTpHATBHEIA METAHU3M ¥ 0abouex;

") BOSBHUKHOBCHUE faKTepuii, yCTOMIMBBIX K

AHTUOHOTHUKAM,

1) coxpaHeHue HOBOPOXKAEHHBIX CO cpeHeii Maccoi

Tena.

3amuiuTe B OTBET UQPBI, PACIIONOKHB MX B TOPIAKS, COOTBETCTBYIOLIEM OyKBaM:

A b B I I

12.YcTaHOBUTE COOTBETCTBUEC MKy BUIAMH Kiaccu@UKaluy ¥ X 0COOEHHOCTSAMH
Oco0eHHOCTH Buabl KjiaccHpHKaHH

A)IpaBUIIEHO OTpaXxaeT POACTBO OpraHu3MoB; 1) HCKyCCTBEHHAA KnaccubuKanys

b)3a OCHOBY B3ATBHI paubojee 3aMETHBIC

BHEILHNE NPU3HAKY;

B)yuHThIBACT BHYTpPEHHEE cTpoeHue, 2) ecTeCTBEHHAs knaccuduranus

pa3BUTHE ¥ IPOMCXOXKICHNE BU/IOB;

I') He Beerzia OTpaxaeT NUCTHHHO® POJICTBO;

J1) KHT OTHOCHTCH K pbiOaM;

E) KUT OTHOCUTCS K MJICKOTIHTAIOIIAM.

AlB|B| T |A]E

JT1aJIOHBI OTBETOB:
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Bapuanr 1

1 2 3 4 5 6 7 8 9 10 11 12
Bapuanrt 2
1 2 3 4 5 6 7 8 9 10 11 12

«MaxkposBosounsi. Bo3HHKHOBeHHEe H Pa3BHTHE KH3HH HA 3emure»

Bapmnanr 1
BoiGepu npaBHJIBLHBIH 0TBET:
1. Brosoruyeckoe npoLBeTaHue Bi/a, Ipeodaianue poXkIaeMoCTH Hajl CMEPTHOCTBIO
— 3TO IIPU3HAKH:
a) apomop$o3a
0) 6HOIOrHUECKOro nporpecca
B) UAHOA[aNTalluN
r) JereHepaiuy.
2. CHIKeHHeE TIPACIIOCOOIEHHOCTH BI/A, TpeobaiaHine CMEepTHOCTH Hal pOIKAAEMOCTEIO
— 3TO IIPU3HAKH!
a) apomopdo3sa
0) OMOJIOTHUYECKOr0 perpecca
B) HAMOAaNTaluH
I') AereHepanuq.
3. [ToBbllIeHHE OOIIEro YPOBHS OpPraHU3aliy OpraHu3MOB B X0/1€ SBOJIIOLMA HOCUT
Ha3BaHUE:
a) GruoNorn4yecKuil mporpece
0) apomop o3
B) HAMOAAIITALIHS
r) JereHepamnus.
4. YacTHOE MIPUCIIOCOBIIeHHE K YCIIOBUAM CPE/ibl B XO/I€ 9BOJIIOLUH HOCHT Ha3BaHUC
a) GUOJIOrU4eCKui nmporpecc:
0) apomopdo3
B) HAMOaaNTalKs
I') AereHepanus

5. YHpoLIeHHe CTPOEHHs OPTaHi3MOB B pe3yJIbTare HPHCIOCOONEHHS K Gosiee IPOCTBIM
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YCIOBUSIM CYIeCTBOBAHNA HOCHT Ha3BaHHE!
a) GHONOrHYECKIH TIPOTPECC
6) apomMop(o3
B) MAMOaaNTANA
r) mereHepanus.
6. BeiectBre apoMopdo3a MOKET BO3HUKHYTh!
&) HOBBI} KJIacC XHBBIX OpraHu3MOB
©) HOBBIN PO
B) HOBBIH BU/L
r) HOBas MOMYJIALHA.
7 MakpodBOIoLUs XapakTepHu3yeTcs CITe TyIOIMMHU 0COOCHHBOCTAMA (2 BapuaHTa
OTBETA). -
a) IPUBOJHUT K hopMHPOBAHUIO HOBBIX BUJIOB
©) mpoTeKaeT Mo NeficTBHEM ECTECTBEHHOTO otbopa
B) He UMeeT COOCTBEHHBIX MEXaHM3MOB H IPOTEKAET B TEHCHHE MUJUTHOHOB JIET
r) JOCTYIHA HerocpeICTBeHHOMY HaGIEOCHUIO HCCIeIoBaTenet.
1) IPHBOAUT K hopMUPOBAHHIO KPYITHBIX cucTeMaTH4ecKux eAMHUIL.
8. MUKpPO3BOJIFOLH XapaKTepu3yeTcs CIleLyIOEMY OCOOEHHOCTAMH (3 BapuaHTa
OTBETA):
a) IPUBOAUT K hopMUPOBAHHIO HOBBIX BUJIOB
0) He uMeeT coBCTBEHHBIX MEXAHH3MOB
B) TIPOTEKAET B TEUCHUE MUJUTHOHOB JIET
r) npoTeKaeT Nox JIeiCTBHEM ECTECTBEHHOIO orbopa
1) JOCTYyTHA HerocpeiCTBEHHOMY HaOIIOAEHUIO uccieioBareseit
¢) NpUBOAKMT K pOPMUPOBAHIIO KPYTIHBIX CHCTEMATH4CCKUX eIMHUIL,
9. ApomopQozamu ABIAFOTCA:
a) MOKPOBHUTENLCTBEHHA OKpacKa JXKMBOTHBIX
6) nosoBoe Pa3MHOKEHHUE, HOSBIEHHE TBLTbLEBON TPYOKH Y ceMEeHHBIX pacTeHUi ¥
[IOCTOSHCTBO TEMIIEpaTypbl TCId KUBOTHBIX
B) pacIpOCTPaHEeHHE CEMSH BETPOM
r) nosiBJIeHHE JIMCTOBBIX KOJIIOYEK.
10. O X0l IBONIOLIOHHOrO Tponecca MOYKHO CKa3aTh CJIelyroIiee:
a) 9BOJIOLUS JKUBBIX OpraHu3MOB PEKpaTUTCA Hocyie JOCTIKEHHs IMA COBEPILICHHOTO
CTPOCHUS
6) MpHYMHOM yCIOKHCHUA CTPOCHHUS U dyHKLHi OpraHu3Ma B XONC SBOJIOIHMHN ABJISIETCS
cTpeMIieHHe MPUPOABI K COBEPIICHCTBOBAHNIO
B) L1eeCO00pasHoCTh CTpOEHHUs OpPraHi3MOB 0GBACHSETCS GOKECTBEHHOH BOJEH
r) B IpoIiecce IBOJIOIHH, Kak TIpaBHJIO, IPOUCXOAUT yCIoKHEHHe CTPOSHHUA H dyHKIHMHA
Opranu3Mma, 1eiecoo0pa3HoCTh CTPOCHUA OpraHu3MOoB SBJISACTCA cIeICTBHEM
ecTeCTBEHHOro 0TOOpa M DBOIIONNA KUBOM TIPHpPOJIbI OECKOHEIHA BO BpPEMEHH.

11. YcTaHOBHTE COOTBETCTBHE MEKY HampaBIeHMsAMH GHOIOrHIeckoro mporpecca 1 ux
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IMPOABIICHUAMH.

Hanpagienusi 6M0J10rH4€CcKOro IposiBnenus:
nporpecca:
1) apoMopdo3 A) BUIOHU3MEHEHUS JINCTHEB
2) uavoaganTanus b) nosiBienue GOTOCHHTE3A
3) oburas nereHepanus B) BO3HUKHOBEHHE CEMEHHU
I') yrpata xnopoguia mapasuiTH4ecKuMu
pacTeHUsIMH

J1) yTpaTa MULeBapUTEIbHON CHCTEMBI
KALICYHBIMU NTapa3uTaMu
E) BuoU3MeHEHHs] KOPHEH.

BapuanT 2
BbiGepn npaBHILHBINI OTBET:
1. BepHbIMHU ABIAIOTCA CleyIOLIMe YTBEpXKieHUs (3 BapuaHTa OTBETa):
a) ¢ 06pazoBaHKeM HOBOTO BHJia MMKPOJBOJIOLHOHHBIE IIPOLECCH OCTAHABIMBAIOTCA
6) MaKpOSBOIIOLUs He NMEET CBOMX COOCTBEHHBIX MEXaHU3MOB
B) 00Ias JereHeparust sBIsSeTCs ONHUM K3 CIIOCOOOB OCTHKCHHS OHOJIOTUUYECKOTO
nporpecca
I) TepMHHBI «MOP(QOPUIUOIOIHIECK T Tporpecc» U «OHONOrHYeCKHH MPOrpece
ABIAIOTCS. CHHOHUMaMHU
1) JlereHeparys SBIseTcs: OUOIOTHYECKUM PerpeccoM
€) CYIECTBYIOT BOJIIOLIHOHHO NPOJIBHHYThIE€ (POPMBI, HAXOSALIMECS B COCTOSHIH
OHOJOTMYECKOro perpecca.
2. BepHBIMU ABJISAIOTCA CIEAYIOLIME yTBEPXKIeHH s (3 BapuaHTa OTBETa):
a) MHKPODBOJIIOLIUOHHBIE NIPOLIECCHI MPOTEKAIOT HENPEPBIBHO
0) MaKpO3BOJIIOLIUSI UMEET COOCTBEHHBIE MEXaHNU3MBbI
B) 00I1as JereHepanys ABJIsSeTCa OAHUM U3 crnoco00B JOCTHIKEHUS
MOp(ObU3HOIOTHEECKOro Mporpecca
r) TepMUHBI «<MOP(HOPHU3HOTOrHIecKuii porpece» 1 «OHONIOrHIeCKUH MPOrpece»
UMEIOT pa3/IMgHOE COJIEPIKAHUE
1) JleTeHepalysl SBISETCs [y TEM NOCTHKEHHs1 GHOJIOTHYECKOro mporpecca
€) He CyLIECTBYET SBOIIIOLMOHHO IPOIBUHYTBIX (OPM, HAXOASALIMXCS B COCTOSHUM
OHOIOrHYEeCcKOTo perpecca.
3. B x01e MHKPOYBOJIIOLUH MOT'YT 00pa30BBIBATECS:
a) ceMeincTBa B) pOJbI
0) BUJIBI, TOMYJISILIAHA, IOABHIABI  T) OTAEJIBIL.
4. B x0/1e MaKpO3BOJIFOIIMH MOTYT (DOPMUPOBATHCS:
a) MONyJIsILUU
0) Mo ABUABI
B) OTJIEJBI, POJbI, OTPSABI
I') BUBI.
5. Makpo3BOJIIOLHsl XapaKTepUu3yeTcsi ClIely oMM OCOOCHHOCTIMH:
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a) NpUBOAKMT K JOPMUPOBAHHIO HOBBIX BHIOB
6) poTeKaeT Moj AeHCTBUEM ecTECTBEHHOr0 0TO0pa
B) JIOCTYIIHA HEMOCPE/ICTBEHHOMY HaGIIOIEHUIO HCCIIeloBaTeNeH
r) He uMeeT COOCTBEHHBIX MEXaHU3MOB, NPUBOAUT K GOPMUPOBAHUIO KPYITHBIX
CHCTeMATHUeCKHX €WHHUIL i IPOTEKAeT B TeUEHHE MHUILTMOHOB nerT.
6. MIKpOIBOJIIOLUS XapaKTepU3yeTCA CrieIyIoIMMU 0COOEHHOCTAMH:
a) PUBOANT K JOPMUPOBAHHIO HOBBIX BHAOB, poTeKaeT Noj AeHCTBUEM
eCTECTBEHHOrO 0T0O0pPa, AOCTYIIHA HENOCPe/ICTBCHHOMY Ha6TIOIEHUIO MCClejoBaTeNeH
6) He MMeeT COOCTBEHHBIX MEXaHU3MOB
B) IpOTEKaeT B TEUCHUE MUJUTHOHOB JICT
r) IpUBOAKT K HOPMHPOBAHUIO KPYITHBIX CHCTeMATHYECKUX eUHUIL.
7. Jliist GHOIOTHIECKOT0 perpecca XapakTepHbl cirelyolue 0CoOeHHOCTH:
a) BBICOKAsH PUCTIOCOOICHHOCTD K yCIIOBIIM cpenbl
6) cy)KeHue apealna, CHIKCHUE YMCICHHOCTH 1 CHUYKEHHE TIPUCIIOCO0IEHHOCTH
B) yBeJIHUCHHE YUCIICHHOCTH r) pacuippeHye apeana.
8. UnuoanantalysiMu sIBIIAIOTCA:
a) MOJIOBOE PA3MHOXKCHUE
6) IOCTOSIHCTBO TEMIIEPATypbl T€/1a KUBOTHEIX
B) MOSIBJICHUE JIACTOBBIX YCHKOB, pacrnpocTpaHeHne CeMAH JXUBOTHBIMH,
BETPOONBUICHNE
r) OSBIEHHE TBLIBLIEBOH TpyOKH Y CEMEHHBIX pacTEeHHH.
9. O x0/1€ SBOTIOLIMOHHOTO MPOLIecca MOXKHO CKa3atTh cleayroulee:
a) FBOJIOLMSA HeOOpaTHMa 1 HE UMEET U3HAAJIBHO 3aJ]aHHOM 11eJIH, €€ X0/ 3aBUCHUT OT
HaTpaBIeHUs eCTECTBEHHOTO oT60pa, a IPUCIOCOONIEHHOCTh OPraHu3MOB OTHOCHUTEJIbHA
6) sBomonus 06paTHMa, U BUbI MOTYT BO3BPAIIATBCS K COCTOSHAIO CBOUX MPEKOB
B) TIPUCIIOCOONEHHOCTh OPraHU3MOB abcomoTHa
10. Maxpo3BOMOIHs BEAET Kt
a) 06pa3oBaHHUIO HOBBIX BHIOB
6) Ha/(BU/I0BBIM NPEOOPA3OBAHUAM, $opMUPOBaHHIO POJIOB, CEMEHCTB,
OTpPSIOB U T.1.
B) M3MEHEHHUIO FeHO(QOHIA TOMYJIANMH, CC W30JSIUN |
06pa30BaHHIO TIOJBUIOB U pac
r) H3MEHEHUSM TEHOTHIIOB Y OTACNBHBIX ocobeil KpyTHBIX MJICKONHUTAIOIIKX.
11. VcTaHOBUTE COOTBETCTBUE MEXy HANPaBICHUAMH GUOJIOTMUECKOT0 Iporpecca u ux
TIPOsiBIEHUSAMU.

HanpasjeHusi 6H0J10rHIECKOTO IIposiBJIeHHST:
nporpecca:
1) apomopdo3 A) yTpara OpraHoB 4yBCTB KULICHHBIMH
2) unoaaanTaus napazuTamMu
3) ob1as fgereHepanys B) nosiBiieH1€ MHOTOKJIETOYHOCTH
B) NoKpOBUTEILCTBEHHASA OKpacKa
JKHBOTHBIX

I') yTpara JIHCThEB NApa3UTHICCKUMH
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pacTeHUsAMHU
J1) Bujon3MeHeHus1 noberos
E) nmosinenue mjaoja

JTaJIOHBl OTBETOB:

Bapwuanr 1

1234 ]|5]|6 7 8 9 10 11
Bapuanr 2

1 pi 3 1415 6 7 g8 | 9 | 10 11

«l'IpoucxomneHue yeJioBeKa — AaHTPOINOreHes»

[ BapuanT

BoiGepu npaBHIbHBbIH 0TBET
1. CiocoBHOCTD K M3TOTOBICHUIO OPY/ M TPY/a MPOsSBUIIACh BIIEPBBIC B AHTPOIIOTEHE3E
y:

a) MUTEKaHTPOIIOB

0) aBCTPaJIONUTEKOB

B) IPUONIHUTEKOB.
2. CXO0ICTBO 4elI0BeKa U MIIEKOIUTAIOLIMX CBUACTEABCTBYET 06:

a) MX IPOUCXOXKEHNH OT Pa3HbIX NPEIKOB

0) uX poJCTBe U OOLIEM ILIAHE CTPOCHUS

B) OZIMHAKOBOM KOJIHYECTBE XPOMOCOM.
3. Y ByXMECAYHOTO ILIO/A YeNIOBEKa U AeTeHBIIICH BBICIIMX IPUMATOB HECKOILKO Nap
COCKOB, @ Y B3POCJIOr0 4ejiOBeKa TOJIbKO O/iHa I1apa, YTo CBUAETENBCTBYET O pOACTEE
yeJioBeKa C:

a) TIPeCMBIKAIOLUMHUCS

0) 3¢eMHOBOHBIMHU

B) MJIEKOMUTAIOIIUMH.
4. YBenuueHne pa3sMepoB MO3IOBOIO OT/IeNIa Yepera 4eJI0BeKa 0 CPaBHEHHUIO € JINLEBRIM
OTHEJIOM CIIOCOOCTBOBAJIO:

a) pa3BUTUIO MBILLICHUS

6) MCIIONB30BAHMIO KUBOTHOM MM  B) Pa3BUTUIO HA3EMHOTO o0pasa XKHU3HH.
5. YenoBek U 4enoBeKooOpa3Hble 00e3bsIHAbI:

37



a) CIIOCOGHB! K TPY/I0BOH IeATEIBHOCTH
6) UMeroT aOCTPAKTHOE MBILUICHHC
B) MMEIOT CXOZAHBIE TPYIIIBl KPOBH.
6. PacoBble pasiuuus y Jiojeli chopMnpOBATHCE TOZL BIUsSIHKEM (PAKTOPOB:
a) orpaHUYHBAOILNX
6) reorpadguyeckux
B) COLMATBHBIX.
7. Kakoe 3HaueHHe NMeJIOo IPUOOpeTeHne IIOAbMH HErpOMIHON packl TEMHOI'O LBETa
KOKH:
a) IpPUCTIOCOOIEHHE K XKU3HA B MOPCKOM KIIHMATE
6) ycusieHue oOMeHa BEIIECTB
B) IIpeJIOXPaHEHHE OT BO3ACHCTBUA yAbTPadroNeTOBbIX JydeH.
% PaspuTie HA Tele OTIENbHbIX Jofiel GOIBILOro Yucia COCKOB B MOJIOYHBIX XKeJle3ax —
5TO MpUMeEP:
a) aTaBu3Ma
6) uaroaganTauu
B) pereHepanuu.
9. UennoBeK B CHCTEME OPraHH4eCKoro Myupa.
a) SIBIAETCS COCTABHOM 4aCThIO HEJIOBEUECKOro 006I1IecTBa ¥ HE MMEeT OTHOLICHHUS K
cricTeMe OpraHM4eCcKoro M1upa
6) npe/icTaBiseT coboH 0coOBIH OTPSIA KIaCCa MJIEKOITUTAIOIIHX
B) TIpeJIcTaBIIseT 0COObIA BUIL, KOTOPBIH BXOWT B OTPS/ IPUMATOB, KIace
MJIEKOIMUTAIOIIMX, APCTBO KUBOTHBIX.
10. Kakas 4acTb BepXHeii KOHEYHOCTH 1YeJIOBEKA Hauboee pe3KO H3MEHIIACH B IIPOLIECCe
€ro 3BOJIIOLUH!
a) Ie4o
0) KACTh
B) MpeAIIeYbe.
11. YesioBek, KaK 1 4eTOBEK0OOpasHble 00e3bAHBL, MMECT:
a) 4 rpyInibl KPOBH
0) cBOUATYIO CTOIY
B) S-00pa3Hbil M03BOHOYHHK.
12. B rolOBHOM MO3Te 4eoBeKa, B OTJIHIME OT JPYIAX MJIEKOITUTAIOIIUX, B TPOLECCe
SBOJIIOLIAH TIOSIBIIAIOTCS LICHTPBL:
a) oGoHsHus ¥ BKyca 0) peueBbIe B) KOOP/VHALIMH JABYIKECHUS.
13. O eqMHCTBE, POJICTBE YENOBEUECKHX Pac CBUACTEILCTBYCT:
a) OJIMHAKOBBI HAOOP XPOMOCOM, CXOICTBO HX CTPOEHUS
6) MX CIIOCOGHOCTH TIPe0OPa3OBHIBATH OKpPY KaIOLLyIO Cpeay
B) MX paccelleHHe 110 BCeMy 3¢MHOMY LIapy.
14. YetoBeK yMeJbIA OTHOCHTCH Kt
a) 00e3bAHOJIIOIM
6) apeBHEHIIUM JTIOJIM B) HOBBIM JIFOJISIM.
15. Haua/ipHble STAIlbl Pa3BUTHs HCKYCCTBA OOHAPYIKEHBI B AQHTPOTIOTEHE3E Y:
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a) KPOMaHBOHIIEB
0) MUTEKaHTPOIIOB
B) aBCTPaIONHUTEKOB.
16. Hanuuye y ueoBeKa BHIPOCTa CIIETNON KAIIKHK — almeHIMKea = OJIHO U3
JI0Ka3aTeIbCTB!
a) ero y4acTys B yIJI€BOJHOM OOMeHe
6) poACTBa YeNIOBEeKa ¥ MJICKOIUTAIOIINX KHUBOTHBIX
B) YCIIOKHEHHS CTPOEHHUSI YeNIOBEKa 110 CPABHEHHIO C ’KMBOTHBIMH.
17. Yepen 4esioBeKa OTJIMYASTCA OT Uepera Apyrux MJIEKOTIM TAIOLIHX !
a) CTpOeHHEM KOCTHOU TKaHH
6) HaTMYMEM LIIBOB MEXIy KOCTAMHU MO3TOBOTO HEpera
B) peobIaaloLUM Pa3BUTHEM MO3IOBOT0 Hepera Hall JTULEBBIM.
18. O poacTse 4ejioBEKa U yeJI0BeK0OOpa3HBIX 00€3bsiH CBUACTENLCTBYET:
a) cocoGHOCTH K a0CTPaKTHOMY MBIIICHHUIO
6) cxoACcTBO 3ab0NeBaHui
B) CIIOCOOHOCTB K MPSIMOXOXICHHIO.
19. V yeoBeKa B CBI3H C NPAMOXO0XAEHUEM!
a) KOI'TH IPeBPaTUIUCh B HOI'TH
6) 60J1b1IO# Nanell MPOTUBONOCTAB/ICH OCTAIbHBIM
B) COPMHUPOBAJICSI CBOJL CTOIIBL.
20. Bce pach! ueoBeka 00beIMHEHbI B O/IUH BHJL, YTO CBHACTENILCTBYET O:
a) eIMHOM COLIMaJIbHOM YPOBHE
0) reHeTHUYECKOM €IMHCTBE
B) eIMHOM YPOBHE (PM3HUECKOro pasBUTHA.

IT BapuauT
Boi6epH npaBHIbHBIH OTBET
1. Kako# U3 mepedrcneHHbIX IPU3HAKOB POABJIAETCS y ICI0BEKA KaK aTaBU3M:
a) yJUIMHEHHBII XBOCTOBOM OTACI
6) auddepeHunanys 3yGHOH CHCTEMbI
B) pacuieHEeHHOCTh Tella Ha OTAEIIBL.
2. UenoBeKa OTHOCAT K KJIacCy MJIEKONUTAIOIIMX, TaK KaK y HETO.
a) 4eThIpEXKaMepHOe CEPALE
6) ecTb auadparMa, MOTOBbIC X MIIEUHbIC XKeJIC3bl
B) BHyTpeHHEE OIJIOJOTBOPEHHE.
3. Hanuude XBOCTA Y 3apo/bliiia JeJoBeKa Ha paHHe! CTajlni pasBUTHA CBHUJIETEILCTBYET
o:
a) BOSHUKIIUX MYTalMIX
6) HapyLieHHU Pa3sBUTHS II01a B OpTaHU3Me
B) IPOMCXOXKICHHHU Y€JIOBEKa OT JKMBOTHBIX.

4, TIpAMOXOXIeHKE Y TIPS/IKOB Y€JOBeKa C1IocOOCTBOBAIO!
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a) pa3BUTHIO MHOTOKaMEPHOTO CEpIta
6) 0CBOOOXK/IEHHIO PYKH
B) YCHJIEHUIO OOMEHA BEIECTB.
5. GopMUPOBaHKE YENOBEUECKHUX pac Lo B HATpaBIICHAH IPHCIIOCOONCHUS K:
a) HEBOCIIPHUMYHUBOCTH K PasIMHBIM 3a00s1eBaHUsAM
6) UCTIONB30BAHHIO pa3NmAYHON MUK
B) )KM3HY B PA3IHUHBIX TPHPOJHBIX yCIOBUSX.
6. Bce BUbI AESTEIBHOCTH YeIOBEKa OTHOCAT K dhaxropam:
a) meproInIeCKUM
©) aHTPOIOTIeHHBIM
B) aOUOTUUECKUM.
7. TIpsIMOXOXK/ICHHE C onopoit Ha PyKH ObLIO XapaKTepHO AL
a) aBCcTpajionuTeKa
©) CHHAHTpOIIA B) MUTEKAHTPOIIA.
8. K Buay Homo sapiens OTHOCAT:
a) aBCTPAJIONUTEKOB
0) CHHAHTPOIIOB
B) HUKOI'O M3 NePeIHCIICHHBIX TPy
9. K KaKk{M JIIOJIIM OTHOCHTCS IIUTEKaHTPOIL:
a) IpeBHEWINE
0) HOBEIE
B) IpeBHHE.
10. Kakuie npu3HaKy 9eJI0BeK [pHOGPETAOTCs B TEUCHUE KUIHH:
a) MBIILJICHUAE
0) peub
B) JbIXaHHE.

11. VY xoro Gpuid 0GHApYIKEHBI HAUIbHbIE dTAIMbl PasBUTHA HUCKyCcCTBa B aHTpoOMoreHe3e?

a) y CUHaHTPOIIOB;

©) y KpOMaHBOHUEB,

B) y @aBCTPAJIOTIUTEKOB;
r) y MHTEKaHTPONOB.

12. JloKa3aTeNbCTBOM Hero SBIISETCS HATMIHE ¥ ges1oBeKa BBIPOCTA CIIENOM KMILIKH —

anrmeHuKca?
a) YCJIOJKHEHUS CTPOCHHUS HeJI0BeKa 110 CPAaBHEHUIO C JKMBOTHBIMH,
6) ero y4acTus B yrJI€BONHOM obMeHe;
B) ero y4acTus B oOMeHe OEIKOB,;
I) pOACTBA YEOBEKa U MJIEKOTTMTAFOIMX XKHBOTHBIX.
13. BeiGepuTe, 4eM OTIMYaeTcs Yepen e/loBeka OT Yepera ApyruxX MIEKONUTalo
a) HAIM4YHEM TOJIbKO OJIHO¥ MOJIBMYKHON KOCTH — HIDKHEN YEIIFOCTH;
6) HaTHYKMeM LIBOB MEXy KOCTAMH MO3I'OBOTO Uepena;
B) Mpeo0JIalatolM PasBUTHEM MO3TOBOr'O Ueperna Hall JIMLEBbIM;
') CTpOCHHEM KOCTHOM TKaHH.
14. Uro CBUIETENILCTBYET O POJICTBE U€I0BEKA U yeT0BEK00OPa3HBIX 06e3psan?

wmx?
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a) CrI0COOHOCTH K IPSIMOXO0XKICHHIO;
6) cxocTBO 3aboeBaHuH;
B) HaIM4Ke y HUX S-00pa3Horo mo3BOHOYHHKA,
r) criocOOGHOCTH K a0CTPaKTHOMY MBILLIEHHIO.
15. YTo mpoM301LIO0 Y YENOBEKa B CBA3H C NPAMOXO0XKACHUEM?
a) chopMUpPOBAJICS CBOA CTOIBI;
6) KOTTH MPEeBPaTUIMCh B HOI'TH,
B) CPOCIIUCH (palaHTHl ITaIbLEB;
r) 6oBLIOH Masel MPOTUBOMOCTABICH OCTATLHBIM.
16.0 yeM CBHIETENLCTBYET (aKT TOTrO, YTO BCE PAChl HEJIOBCKA 0OBeJMHEHB] B OJMH BU?
a) 0 eIMHOM ypoBHE (PHU3UYECKOTO Pa3sBUTHS,
6) 0 FeHeTUYECKOM €/IHHCTBE;
B) O IMHOM COLMAJIbHOM YPOBHE;
r) 0 cIocOGHOCTH K Ha3eMHOMY 00pa3sy KH3HH.
17. ATaBu3M y 4€JIOBEKa:
a) yIUIMHEHHBIH XBOCTOBOH OT/IET; B) nuQpepeHnnanus 3yOHOn CHUCTEMBL;
0) pacwJIeHEeHHOCTbh Tella Ha OTIASJIbL; I') ISATANAIBIA THIT KOHEYHOCTH.
18. IToueMy 4esloBEKa OTHOCAT K Knaccy MJIEKOIMUTAIOLINX?
a) BHyTpEHHEE OILIOJOTBOPEHHE;
) JerouHoe AbIXaHUE;
B) 4eThIPEXKaMepHOe CepALIe;
r) ecTh auadparma, MOTOBBIC M MIICYHBIE XKEIE3bI.
19. BribepuTe, 0 4eM CBHACTENBCTBYET HAUYHE XBOCTA y 3aPOJBIIIA 1EI0BCKA Ha paHHeH
CTaIuy pa3BUTHA?
a) 0 BO3HHUKILIMX MyTalHsiX;
0) 0 TIPOSIBICHHH aTaBU3Ma;
B) O HApYILLCHUH Pa3BUTHUS IUIOJA B OPraHU3ME;
I') O MPOMCXOXK/ICHHH YeIOBeKa OT KMBOTHBIX.
20. YeMy criocoOCTBOBAIIO MPSIMOXOXKIECHHUE Y TIPE/IKOB yenoBeKa?
a) 0CBOOOXKIEHHUIO PYKH;
0) NOSIBIICHUIO PEeYH;
B) Pa3BUTHIO MHOTOKaMEPHOT0 CEpPALa;
I) ycusieHUto oOMeHa BEIEeCTB.
ITa/IOHbI OTBETOB:

Bapuanr 1
1 2 3 4 5 6 7 8 9 10
11 12 13 14 | 15 16 17 18 19 20
BapuanT 2
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1 2 3 4 5 6 7 3 9 10
11 12 | 13 14 | 15 16 17 18 19 20
I BapuaHt

Buioepn npaBHbHbIH OTBET
1. Jlnst yenoBeKa XapakTepHbl npU3HAKH THIA XOPIOBBIX:
a) HalIu4ue IO3BOHOUYHOI'O cToyi0a ¥ JiBE napbl KOHEYHOCTEH
6) TEIIOKPOBHOCTE
B) pa3BUTHE IIOJA B TCJIC MaTepH.
2. O TIPUHA/IEKHOCTH HeTIoBeKa K KJIaccy MIIEKONMTAOLIMX CBH/IETENBCTBYIOT!
a) TpeThe BEKO

6) deTbipexKamMepHoe CepAne; MUIeUYHBIe JKene3bl U paspaTas Kopa rOJIOBHOT'O MO

B) KOHEUHOCTH XBaTaTEJIBHOI'O THIIA.

3. Jloka3aTeabCTBOM POACTBEA yejoBeKa ¢ 00e3bsaHaMu CIyXKaT crenyromue QaxTh:

a) X CKeJeThl OHAKOBDI
6) 06a BapraHTa BEPHDI
B) POJCTBEHHBIE TPYIITILI KpOBH.
4. AuTporiorenes — 3T0 IPOLECC:
a) 5BOJIOIOHHO-UCTOPUYECKOTO dopMupoBaHus 1eNOBCKA
6) MHAMBUIYAJIBHOIO PA3BUTHA yeJoBeKa
B) MCTOPUHUECKOTO PA3BUTHA JKUBOH TIPUPOJIBL.
5. K 61ONOTHYeCKUM JABMKYIIHM CHJIAM aHTpPOIOTeHe3a OTHOCAT:
a) peub
©) BocriMTaHHE
B) HACJEJCTBEHHOCTD U W3MEHYUBOCTD.
6. Y mpejicTaBuTeNeH BCEX pac AMEIOTCs 001IMe TPU3HAKY, JI0Ka3bIBaIOIINE UX
TIPUHAUIEKHOCTD K OAHOMY BULY:
a) pa3suTas pevb u CHOCOBHOCTD K TPYIOBOH NesATeIbHOCTH
6) 06a BapuanTa BEPHbI
B) BBICOKOPA3BUTBIA MO3T 1 CTI0COBHOCTh K TBOPUECKOH IeaTeTbHOCTH.
7 ConuasbHBIMU ABIKYLIIUME CUITAMA aHTpOIIOreHe3a ABUIHCh:
a) Gopp0a 3a CyLIeCTBOBAHUE
6) ecTeCTBEHHBIH otOop B) TP/ ¥ 0Opa3oBaHHE.

3. UesioBEKOM COBPEMEHHOIO THIIa CHUTAIOT:
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a) KpOMaHbOHIIA
6) HeaHIEpTaNbLA
B) CHHAHTpOTA.
9. Beylyto poik B 3BOJIOLKMH YeJI0BEKA UIPAIOT:
a) TOJIBKO OMOJIOTMYECKHE 3aKOHbI
6) TONBKO COLMAJIbHBIE (HAKTOPBI
B) COlHAIbHBIE (HaKTOPbl M OHOTOrMIECKHE 3aKOHBL.
10. T'yraBHBIN IPU3HAK, OT/ICIUBLINN Y€/IOBEKA OT IIPUMATOB:
a) UCTIOJIb30BaHUE OrHSA
6) Tpyn
B) NPSAMOXOXIEHUE.
11. O6MMH TPETIKaMH YeI0BeKa i YeN0BEKO0OPa3HbIX 00e3bsH OBLITH:
a) JIpUOITUTEKH
0) aBCTPAJIONIUTEKH
B) MIMTEKaHTPOIIBL.
12. I'me 66111 0OOHApYKEHBI OCTATKU aBCTPATIONUTEKOB:
a) B Kurtae
6) B 1OxHO# Adpuke
B) B LieHTpaJIbHOM EBpore.
13. VkaxuTe roMoJIor pyKH 4esIoBeKa:
a) 1acT KUTa
0) KiIelHs paka
B) KpbUIO 6a00UKH.
14. YenoBeyecKHe pachl:
a) sA3pIKOBAas rpyIa
0) Hanus
B) IPYIIIbI NOMYISAIMH JIFOAEH.
15. KpoMaHbOHIBI — 3TO:
a) repBbie JIFOIM COBPEMEHHOTO BHA
6) BBIMEpLIHeE Ye0BEK00OpasHble 00e3bAHbI
B) BBICILIHE HCKONAeMble IPUMAThI.

Il BapuaHT

BpiGepH npaBHIbHbIH OTBET
1. JApHONMTEKU NOSBUIIUCH:

a) 5 MJIH JIeT Ha3aj1

6) 12 MuH J1eT Ha3an

B) 15 MJIH NIeT Ha3a.
2. ABCTpPAJIOTTUTEKH ITOSIBUJIUCH:

a) 25 MJIH JIET Ha3ax

©) OKOJIO 2 MJIH JIET Ha3a/|

B) 5 MIIH JIET Ha3a/l.
3. OcTaHKH aBCTpajionuTeKa BlepBble ObLIN HAHICHBI B!



a) ABcTpajiuu

6) Adpuke

B) A3MH.
4. ABCTpaJIONKATEeK ABIAICAH:

a) 4e0BEK00OPa3HON 00€3bsHOH

6) apeBecHOM 06e3psHON

B) MEPEXO/IHOH dopmoi Mexy 00e3bsIHON 1 UETIOBEKOM.
5 Uenopeka B oTpsit [IpuMaThl BICPBEIC IOMECTHIL:

a) KioBbe

0) Jlunnen

B) Jlamapk.

6. Vjie10 O IPOMCXOKASHNHU HeJoBeKa OT 06e3bHONOI00HBIX NPEKOB BICPBLIC

BLICKA3al:
a) Jlamapk
6) Jlunnei
B) JlapBuH.
7. PamanuTek — 3TO OJ(HA U3 bopM:
a) apXaHTPOIIOB
0) ApHONUTEKOB
B) [aJIEAHTPOIIOB.
8. HerocpeICTBEHHBIMH NPEAKaMH KpOMaHbOHLEB ABIISTIOTCAL:
a) 4enoBeK BBIPSMIICHHBIH
6) 4enoBeK yMeIbIH
B) paHHHUE HeaH1epTaliblibl.
9. YesioBeK yMenbli ABAACTCA ofiHOM U3 GopM:
a) MUTEeKAHTPOIa
6) aBCTpaJIONHUTEKA
B) HeaHAepTAIbLA.
10. [TUTEKaHTPOTI ABIISETCS MPEJICTABUTENIEM:
a) aBCTPAJIOTIUTEKOB
0) nmayieaHTpoIoB
B) apXaHTPOIIOB.
11. Teiinens0eprekuii 4eIoBeK ABIACTCA Tpe/ICTaBUTENIEM:
a) IpUOINUTEKOB
6) ApeBHEUILINX nroneH
B) aBCTPAJIOIIUTEKOB.
12. T[IpencraBuTEH eBpOIICOM/IHO Pachl:
a) HaceJIeHHUE HNuaauu
6) Herpbl 3ana/HoH Adpuku
B) KOpCHHOE HACEJICHUEC AMepUKH.

13. TIlpencTaBUTEIH HErpOUIHON pachl:
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a) nacenenue Muanun
6) KOpeHHOE HacejleHre AMEPUKU
B) adpHUKaHIIbI.
14. YenoBeueckue packl Hauanu GopMUpOBaTHCA:
a) okoJso 50 TeIC. JIET Ha3aj
©6) oxosio 150 ThIC. €T Ha3a
B) okoJ10 250 ThIC. T Ha3al.
15. YesroBeueckre pachl Hadaau GopMHUPOBATHCS HA CTAIUH:
a) HeaHJepTaibLa
0) KpoOMaHbOHIIA
B) IUTEKAHTPOMA.

JTaJIOHBl OTBETOB:
BapuanT 1

Bapuanrt 2

1 21 3 4 5167 8 9 [ 10 {11 [ 12 | 13 | 14 | 15

Pasnen 4. Jxogorus
Tema: «dKkoaorudeckne GaKTopbl U cpeabl kuzuu. Ilony.asiuust, coodmecTsa,
ykocucTembl. Buocdepa - riodanbHasi IKOJIOrHUecKasi CHCTEMA. Bausinue
AHTPONOreHHbIX (PaKTOPOB Ha Grocdepy. Bausnue conHaTEHO-IKOJIOHYECKHX
($aKTOpPOB Ha 310POBbE YeJI0BEKa»

Tpuno:xkenne Ne 1
Tpoduueckuit (mUIIEBOH) ypoBeHb — COBOKYIHOCTH OpraHM3MOB, 00BbeIUHAEMBIX
THTIOM MTUTaHMS.

ITocnenoBaTeIbHOCTH XHUBBIX OPraHHu3MOB, KOTOPYHO MOXKHO [IpEeACTaBUTDb cocTosIIeH

W3 3BEHbEB — BHUJIOB pacTeHWil, )KMBOTHBIX, I'PHOOB M OakTepui, CBA3aHHBIX JAPYr €
JPYrOM OTHOLIEHWSAMH «IIHIIa — MOTPEOUTENBY, MNPUHATO HA3BIBATH tpoduueckoi
LETIBIO.

Jlake camasi IIPOCTO YCTPOEHHAs NHIIeBas UeMb MMECT HECKOJIBKO TpopuuecKux
YPOBHEH.

TepBbIit Tpoduueckuit ypoeHb GOPMUPYIOT 3€/ICHBIE PACTCHHS (IpoIyLIeHTH1);
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BTOPO# — YKUBOTHBIC, IMTAFOMIAECS PACTEHHAMY (KOHCYMCHTBI [1epBOTO HOPAIKA);

TpeTHii — XHIIHIKH, [oearone PacTATeNIbHOSAMHBIX JKUBOTHBIX (KOHCYMEHTBI
BTOPOFO HOPSIKA)

¥ 4eTBEPTHI — XUIIHHUKH, )KepTBaMH KOTOPBIX cTaHOBSTCS Oojiee MeJKUe XHUIIHWKH
(KOHCYMEHTBI TPETHETO TIOpSIZIKA).

- TlpomyueHTbl — aBTOTpO(QHBIE OPraHu3Mbl (B OCHOBHOM 3€JICHBIC pacTeHust)-
e/IMHCTBEHHBIE TIPOU3BOAUTENH OpraHu4ecKoro BewecTsa Ha 3emiie.

-KoHCYMEHTBI — pacTUTeNbHOANHDbIC 1 [IIOTOSIAHBIE KUBOTHBIC, noTpeOUTenH
OpTaHUYecKOro BEIECTBa.

- PenyueHTHl — reTepoTpOQHBIC MUKPOOPraHU3MBI (Gaxrepuu) H rpuObl  —
paspyLInTeIH OpraH{yecKUX OCTaTKOB, jfecTpyKTOphl. MIX eme HA3BIBAIOT CaHHWTapaMu
3eMIH.

Pa3UyaloT CIeIyIONNe BUbl MUMIEBBIX eTei:
_ p macTOMLIHON ey (1enu BLIe/1aHKs ) OCHOBHBIM MCTOYHMKOM TIHIIHM CILyXKaT 3eJICHBIC
pactenus. Hanpumep: Tpasa > HaceKOMBbIe —> 3€MHOBOJIHBIE —> 3MCH —> XULIHbIE
OTHULBL
- JeTpUTHBIE LenH (1erny pa3oKeHus) HaqMHAOTCA © JETpUTa — oTMepiuei 61oMacChl.
HarpuMep: TMCTOBOH OI1all — > IOXJIEBBIE UEPBH —~ OaKTepUH.
Oco0eHHOCTBIO TUIICBBIX Leneif Iapa3suToB ABJIAETCH TO, HTO OHY MOTI'yT HaUMHATHCS KaK
C MPOYLICHTOB
(16,1015 —> IIATOBKA —_> Hae3IHUK), TAK ¥ C KOHCYMEHTOB
(xopoBa—> Mapa3sUTHHCCKHE YyepBU —> npocTeRIne —> OakTepud —~ BUPYCHI).
Ceru nuTaHUA
__ CJIOYKMBIIMECS B TpOLiEcce IBOOLAN B3aMMOOTHOIIEHHS MEXIY BUIAMH B
SKOJIOCHIECKUX CHCTEMAX, IPH KOTOPBIX MHOCHE KOMITOHEHTBI TIHTAI0TCs PasHbIMH
06BEeKTaMH U CaMH CITyXaT NUILeH pa3IuyHbIM YICHaM 9KOCHUCTEMBIL. Y IPOIIEHHO
MUILEBYIO CETh MOXKHO TIPEACTABUTE KaK CHCTEMY MeperuieTaromuxes NUIIEBBIX Lenei.
DxoJlornyeckas nupaMuzia
— criocob rpaduuecKoro oTOOpaXKeHHUs COOTHOLICHHS pa3UYHbBIX TpOhHUECKHX ypoBHEH
B HKOCHCTEME — OBIBAET TPEX THIIOB:

« IEpaMHIa GMCTIEHHOCTH OTPAXKALT YHCJIeHHOCTh OPTaHU3MOB HA KaXIIOM
TpoIeCKOM yPOBHE;

« nupamuia Guomace oTpaxact Guomaccy Kaxaoro TpodHHUECKOro ypOBHA;

« NUpaMuU/a YHEPrHH MOKa3bIBACT KOIMYECTBO PHEPTHH, TTpOLIelIee 1epes KaKJIbIA
TpodudecKuil ypoBeHb B TeyqeHHe OIpeIeIeHHOro NpoMeKyTKa BpPEMEHH.

ITpasuino 3KOIOTMUYECKON THUPaMUIbL  — 3aKOHOMEPHOCTb, ~COTJIACHO KOTOPOH
KOJIMYECTBO PACTUTEBHOTO BEIIECTEA, CITy’Kalero OCHOBOH LemH [UTaHUs, TPUMEpPHO B
10 pa3 Gomblie, 4eM Macca PACTUTENIBHOANHBIX JKUBOTHBIX, ¥ Kbl rociIeAyIoLIni
[H1eBoll yPOBEHb TAKKe UMEET MacCy B 10 pa3 MeHbIIYIO.

[upamuzia 9YUCICHHOCTH
__ KOJNOrHYECKas MMPaMU/a, OTpaxKaromias uneno ocobeit Ha KaXOM MHIIEBOM ypPOBHE.

Hanpumep, B CTENHOH KOCHCTEME qHCIIeHHOCTH 0co0eli pacTpee/AeTes Tak:
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npoayuenTst — 150000, TpaBosaHbie KOHCYMEHTB — 20000, mI0TOS AHBIE KOHCYMEHTEI
— 9000 3x3./ap.

IMTupamuga Guomacc

— 3aKOHOMEPHOCTb, COITTACHO KOTOPOH KOJIMYECTBO PACTUTEIBHOTO BEIIECTEA,
CITy’Kalllero OCHOBOM LieTIH INTaHKsA (mpoyLeHTOoB), npuMepHo B 10 pa3s bosble,
yeM Macca PACTUTEbHOSIHBIX KUBOTHBIX (KOHCYMEHTOB I mopsiaka), a Macca
PACTUTEBHOSHBIX KHBOTHBIX B 10 pa3s bonbilie, 4eM MWIOTOSHBIX (xoncymeHnToB II
[OPS/IKA), T. €. KaX/IbIH MOCIIeyOLIIH nuieBoi ypoBeHs HMeeT mMaccy B 10 pas
MEHBILYIO, YeM TIPebIILy LK

[TupamMuaa sHEPTUH

BBIPAKAET 3aKOHOMEPHOCTb, COIVIACHO KOTOPOH MOTOK SHEPTriH NOCTEICHHO
yMEHBIIaeTCs ¥ 00eCIeHHBAeTCs NIPH IEPEX0/ie OT 3BeHa K 3BCHY B LEIIH [THTAHI,

MpakTuueckoe 3anaTue Ne 6
«Pelenye 32124 N0 MEPEHOCY BELIECTBA H SHEPrHH B DKOCHCTEMAX € COCTABICHHEM
TpodruecKuX Henel H NUpaMu] GHOMACCHI H SHEPIHI»

MHCTPYKILIMA ITO BBITIOJIHEHMIO PABOTHI

Ipouuraiite 3axanus. Ha oCHOBAHHH NPHIOKECHHSA Nel (mauaroctpauuii uemei
NMUTAHHS), TpPe3eHTAlHH, ¢ [OMOMbIO JOCTYNHBIX HH(pOPMALIMOHHBIX pecypcoB,
BBLINOJIHUTE 3aJaHH.

PaGora cocTOMT u3 4 3amanuil. Ha BblNonHeHHe paGOTHI OTBOAMTCS 40 MHHYT. Tekcr
3a/laHKs MOYKHO HE NIepPEeIUuChIBaTh.

Lleab: YMeHHe peliath 3ajauH I10 TepeHoCy BEIECTBA ¥ BHEPruH B SKOCHCTEMAX, H
3aKPENATh HABBIKK B COCTABJIEHHH TPOPUISCKUX erneil u nupaMuz] OUOMacChl ¥ SHEPrUu
B [IPUPOJIHON 3KOCUCTEME U B arpoLieHO3e.

OGopyaosanne u MatepuaJbl: [Ipunoxenue Nel, yue6uuk, mpesentanus: "lniuessie
mernu", "KpyroBopT BEIIECTB B sKocucreMe"

Xox paboThl:

JlaiiTe onpeaesieHHe TEPMHHAM: NHLIEBas UMb, TpoduueckHii (MHIEBOMH) YPOBEHb,

IIpaBu/I0 3K0I0rHIECKOH NHPAMHADI.
1. [lumieBas Lene - 3TO

- maiiTe onpezeneHne TPOGUIECKUX YPOBHEH;
Tpoduuaeckn# ypoBeHb -

- jaiiTe ONpefiesieHHE 3BEHbEB MHUILEBOH LeMHU:
[IpaBUIIO 3KOJIOTHYECKOM ITHPAMHU/IBL:

Pemrvre 3agauu.
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2.3anada Ne 2.

CxonbKko noTpebyeTcst pacTeHHH, 4TOGHI B JleCy BBIPOC BOJIK M CMOT JOCTHYE Mmaccsl 40
«r? TIumeBas nenb: pacTrenus — 3asal — BOJIK.

40 xr Boaka — 210 10 % Ouomaccel OT 3aiilieB, KOTOpble HEOOXOMMMbI Ui BOIKA, a
macca 3aiiueB — 2710 10% Onomacchl pacTeHuii, KOTOpbIE HYXKHBL, 4yTOOBI NIPOKOPMUTD
BCEX 3ailIeB.

Peulenne:

3.3amava Ne 3.

Kakas Macca pacTeHu# HeoGxoauma Uil CyllleCTBOBaHHS JIUCHI, Maccoit 8 xr, u3
xotopsix 70% Boaa?
Peluenue:

CocraBbTe TpOopHIecKYyIo CeTh.

4. Ha OCHOBaHHH NPEUIOKEHHOTO  CTIHCKA JUBBIX OPraHU3MOB, COCTaBbTC
TpohuUecKyl0 ceTh: TPaBa, ATOIHBIH KyCTAPHHAK, MyXa, CHHHIA, JATYIKA, yiK, 3281,
BOJIK, 6aKTEPUH THHEHMUSI, KOMAP, Ky3HEUHIK.

— — — —

Mpuioxenue 1

denepaibHbli kiaaccH(PHKALMOHHBIH KATaJIor OTXOA0B ~ 9TO CITMCOK OTXOJIOB,

comepxkaiuii B cebe K1accuUIMpOBaHHYI0 H CTPYKTYpYPOBaHHYIO nHGOPMALIUIO 10
BHIaM HaUMEHOBAHHUS U ONPE/ICICHUA Kilacca OINACHOCTH 71 JTI000ro Brla Mycopa.

I pou3BoACTBeHHbIE H norpeduTeNbCKHE OTXOABI - 3TO cepbe3Has JKOJIOrH4ecKad
npoGiema An1s 00IIecTBa.

Orxoabl - TPORYKTHI JEATENBHOCTH yenoBeKa B ObITy, Ha TpPaHCIOPTE, B
[POMBILUICHHOCTH, HE UCMOJIB3YEMBIC HETIOCPEICTBEHHO B MECTax CBOCTO obpazoBanus v
KOTOpBIe MOTYT OBITH PEasbHO WIH [HOTEHLMAIBHO MCIIOJIb30BaHbl KakK ChIPHE B pYyrux
OTpACIIAX XO3SAHUCTBA UIN B XOZIC pereHepauu.

OTxoabl - BEIIECTBA pPa3HOrO MPOHCXOWACHUA, obpa3oBaBIIMECs B pPe3ynbTare
[[pOW3BOJICTBA WJIK APYTOH A TEIBHOCTH 4eJloBeKa:

- TOBapBI WM M3/IeNIHs, yTPATHBIINE CBOM CBOMCTBA;

- [pHlIIe/ilIe B HETOAHOE COCTOAHME;

- yIaKOBOYHbIC MaTepHabL.

Orxoabl NpPOM3BOACTBA - OTO OCTaTKH CHIpbS, MaTepualos, niony GabpUKaToB,
obpa3oBaBLIAeCcs B XOAC IPOM3BOACTBA M YaCTHYHO HIIH [1OJIHOCTBIO ITOTEPSBILINUE CBOU
TOTpeOUTENbCKHUE KadeCTBa.

Orxoabl morpedaeHust - 3TO GuiBmag B YNOTpeOlIeHWH TPOAYKIHA WU
comyTcTByfoIue eif u3nenud, He [PUTOHBIE AJIA JaJbHEHIIero HMCIoiab30BaHus 10
NpsMOMY HA3HAUEHMIO W CITMCAHHBIC B YCTAHOBJICHHOM MOpAJKE MAIIUHEL OBITOBEIE
W3enus, HHCTPYMEHTDL.

Jinst obecreueHus 0e30macHOCTH oKpYy:Kaluieid cpeabl HEeoOXOIUMO BECTH
OpraHM30BaHHBIH y4eT BCEX OCTATKOB NeaTeqbHOCTH KaK YesloBeKa, TaK U MPOU3BOJICTBA.
C »Toii 1enbio ObUT pa3paboTan ®KKO, xoTopslil periaMeHTUPYET paboty TIpeANpUATHH
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B 0GJ1aCTH CTIMCAHKs MAaTEPUAIOB, YTPATHBLIMX CBOKO (yHKIHOHATBHOCTD, NPULICALINX B
HENPUTOHOCTH, TPEOYIOLIMX 3aMEHBI.

OmHAKO OCHOBHas IeJb €ro CO3JaHus - ofecmeyeHHe 0€30NACHOCTH YTHIM3ANMH
OTX010B, HX MNepeBO30K; CO3AaHHE YCIOBHI He HApyWAloMHX 3KOJOrHYECKHX
MPHHIMIOB COXPAHEHHUs] YHCTOTBI NPHUPOABI.

B ka1accudukanun oTodpaxaeTcs:

- TPOMCXOXKJIEHHE OTXOAOB, BCEro TAThH BHJOB (’KUBOTHOI'O, PacCTUTEIbHOIO,
MHHEPAIBHOT0, XUMUYECKOTO, KOMMYHAaJIbHO-OBITOBOIO);

- arperarHoe COCTOSHME BELIeCTBa, a TaKKe dusnueckas ¢opma (OJI0KH, CTPYKKa,
TOIMIUBHEIE KUIKOCTH);

- 06pa3oBaHMe CHIPbS, XMMUYECKUI COCTaB, TEXHOJIOTHH MOy HCHHS,

- nocneHue UG pbl 0003HAYAIOT IKOJIOTHYECKYIO OMACHOCTD.

Kiacc omacHOCTH OTXOJA0B YCTAHABJIMBAETCS MO CTENEHH BO3MOXHOIO BO3eHCTBHSA
HA OKPYXKAIOLLYIO [PUPOJHYIO Cpeiy MPH HEMOCPENCTBEHHOM HIH OIOCPEeACT- BEHHOM
BO3IEHCTBUM OIACHOTO OTXO1a Ha Hee B COOTBETCTBHM ¢ KpHTepUsIMHU OIIACHOCTH OTXO/a
(tabmn. 1).

Bce BHABI OTXOJOB [0 CTENEHH BO3AEHCTBUA HA OKPYXKAIOLIYIO MPUPOAHYIO CPELY
TNIOZIPa3eNAIOTCs Ha S KJIACCOB ONACHOCTH.

Tabauua 1
KpuTepHn onacHOCTH 0TX0/a
Ne CreneHb BpeHOTO Kpurepuu oTHeceHHsi ONACHBIX OTX010B K Kjaccy Knacc onacHOCTH 0TX04a
n/n BO3JeiCTBHS OMACHBIX onacnocru aas OIIC ans OIC
orxogos Ha OINC
1 OueHnb BbICOKAg  [JKOJIOrMUecKas cucreMa HeoOpaTHMO HapylIeHa. I KUIACC
ITepno/1 BOCCTAHOBJIEHUS! OTCYTCTBYET. YpesBpiuaiino
ONACHBIE
2 Bobicokas JKOJOrHYecKass CcucTeMa CHILHO HapyIUCHA. II KJIACC

[Tepron BOCCTaHOBICHHs He MeHee 30 JeT, mocie BbIcoKO On1acHbIe
[OJIHOTO  YCTPaHEHWS  HCTOYHHMKA  BPEIHOIO

BO3/ICHCTBHS.

3 Cpennsis JKosordyeckas cucrema HapymeHa. Ilepron I KJIACC
BOCCTAHOBJIEHHS He MeHee 10 Ier, mociel YMepeHHO onacHble
CHIDKCHUS BPEIHOTO BO3/eiCTBUSA oT
CyIECTBYIOLIETO HCTOYHHKA.

4 Huskas DKoJIOrAYecKas cucrema Hapyuena. Ilepnon IV KUIACC
CaMOBOCCTAHOBIICHUS HE MEHEE 3-X JIeT. MaJioonacHsle

5 Ouenp HH3Kasg  |JKOJOrMuYeckas  CUCTeMa  TNPAKTHUYCCKH  HE V KJIACC
HapyleHa. IIpakTHYeCKH

HECONACHLIC

ITpu Bo3neiictBun Ha OC O0TXOABL NpeaNPUSITHI:

1. Okcumpl MeIM, XPOMOBBIM AHIUAPHI, COJIM HUKENs, COJMM KaaMUs, Iapbl CBUHLA,
®ocren, OeHONBI - OKa3bIBAIOT HEOIAroNpUATHOE BO3JCHCTBHE, I/Ie DKOJIOTHHECKasd
crcTeMa HeOpaTUMO HapylaeTCss M He MOJUICKUT BOCCTAHOBJICHHIO.
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7 TIumesbie OTX0Abl, dexanuu - HAPYIIAIOT 9KOJIOTHYECKHE CUCTEMBI, IEPUOA
CAMOBOCCTAHOBJIEHHS KOTOPBIX MOXKET COCTaBIATh HE meHee 3-X IeT.

3.CepHasg  KHUCIIOTA, HedTenpoayKTh, gedremiaMpl -  CHJIBHO  Hapyluaror
SKOJIOIHUECKUES CHCTEMbI M TEepHOJl BOCCTAHOBJICHHA Mmoxer pocrurarb 30 yeT mocie
[IOJTHOTO YCTPaHEHHs UCTOYHAKA BPEIHOTO BO3/1EMCTBHUS.

4 Kpacureny, pacTBOPUTEIIH. Xumuueckue peaktusbl, OTpaOoTaHHBIE — Macia,
Orpaborannsie  COX, CIIAB miM LieNoYd - HapyLiatoT JKOJNOrHHecKHe CHCTEMB],
NepyoJl BOCCTAHOBIIEHMS ~ KOTOPBIX HE MeHee 10 jer, mocie CHHXXEHHs BPEJHOro
BO3/1EHCTBHUS OT CYIIECTBYOLIET0 HCTOHHIKA.

OTXO/Ibl Ha NPENPUATAN HYKHO XPAHUTD:

1 xiacc: TOJNBKO B TEPMETHYHBIX EMKOCTAX C [IOBBIIICHHOM CTENeHbo 0e30IacHOCTH
(Goukax, IUCTEepHAX, KOHTeWHepax);

2 kiacc: B HaJeKHO 3aKphITOH Tape (T1aCTHKOBBIX NAKeTaXx, [IOJIMOTUIIEHOBBIX MEILKaX);

3kmacc: B OyMa@XHBIX, XJIOMUATOOYMaKHBIX, TEKCTHJIBHBIX MEIIKAX, UCKJIIOYAIOIINX
B3aHMOIEHCTBHE C OKPYXKarolleH CpenoH;

4 u 5 Kjacc: HABAJIOM, HACBINBIO, B METALTICCKIX KOHTelHepax.

Mpuiaoxkenne 2

[IPABWJIA PABOTBI C KOJIOM OTXOA0B
denepaabHbli KiaccHPpUKANHOHHDBIH  KaTajor orxonoB yreepxkzeH IIpuxasoMm
Pocnpupoanaazopa Ot 22.05.2017 Ne 242 (pex. OT 16.05.2022). Koz xaxaoro Buaa
0TX0/10B UMeeT 11-3Ha4HyI0 CTPYKTYPY.
IlepBbie 60ceMb 3HAKOG KOAA VCTIONB3YIOTCS Ui KOAMPOBAaHHS MPOUCXOXKACHHUA BHAA
OTXO/10B U HX COCTaBA.

Jlegamuiii ¥ Oecaimuiti 3HAKU KOAA MCIIONB3YIOTCS ISl KOXMPOBAHHS arperaTHoro
cocrosinusi ¥ pusHuecKoii popmbl BHAA OTXO0B.

OpuuEHAAUATHIA 3HAK KOJ@ - U1 KOAHPOBAHUIH Kjaacca OMacHOCTH 6u0a OTXO10B B
3a6UCUMOCHIU OT CTeNeHH HeraTHBHOIo BO3/CHCTBHSI HA OKPY/KAIOLYy10 CPEeay.

B 11-m 3nake xoaa uxdpa 0 ucnonssyerca s 6,10K0B, THIIOB, MOATHIIOB, TPyHIl H
NOArpynm;

JUTS BHAOB OTXO/10B 3HaYAlllas 1mpa 0d0o3HAYALT:

1 - I xJ1acc OnacHOCTH;

2 - IT x;acc OMacHOCTH;

3 — [1I knacc OIacHOCTH,

4 - IV Kxiacc OIacHOCTH,

5 - V xjacc OnacHOCTH.

CrenceHb, Kiaco
 ONMAacHOCTM

Kak MBI YK€ He pa3 TOBOPUII — B KOJIEC 11 wadp 1 xaxaas mudpa (Wi rpymna udp —
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6110K) uTo-1160 3Hayat. Pa3bepéM mu@ph! KoJa CleyonuM oOpa3zom:

1123|456 789 0|1

updphl 10 MOPSIAKY AN yno6cTBa ONUCaHHs

IlepBasi uudpa 03HAYAET OTPACiIb, B KOTOPOH 00pa3oBascs OTXOL. Texywas peaaKuus
npeaycMaTpuBaeT 8 6JI0KOB, OHU UMCIOT 3HAYCHHS:

1. PbI6G0OIOBCTBO, pHIGOBOACTBO, 2 TAKIKE ¢/X U JIECHOE XO3AHCTBO.

2. ITosryyenue moJie3HbIX HCKONaeMbIX.

3. OGpabaTbiBatolee (IPOMbILLIEHHOE) POHU3BOACTEO.

4. OTx0xbI OTpeGIeHusl, H3/1eHs, 0TepsiBLIHe NOTPed. CBOHCTBA

6. JDuepreTuka, ra3opasi 4 NapoBasi NPOMBIILIEHHOCTb.

7. BonocuaG:enue W BOJ0OTBEJEHHE, 2 TAKXKE JeSATEJLHOCTh MO 00palleHHio ¢
O0TX0JaMH.

8. CTpouTeJIbCTBO H PEMOHT.

9. [Ipoune oTpaciu.

Kak BHAHO: NpomyleHa mudpa 5. Jleno B TOM, YTO HATHIA 6JOK B IpeIbLIy e
PEeaKIuK CoAepkal MeIUIMHCKHE U PaJHOIOTHIECKHE OTXODL. Ceiiyac OH HCKJIIOYEH,
TaK Kak MX IepepaboTKa perjiaMeHTHpyercs HOBbIMA akramu. T.e. (hakTHYeCKH
MeIHIMHCKAE M PalMONOrHYecKHe OTXOABl He SBIIOTCA OTXOAAMH C TOHYKH 3PCHMS
NPUPOTIOOXPAHHOTO 3aKOHOAATENBCTBA U BCEG er0 HOPMAaTHBHO MPABBIC AKThHI (HITA) na
HUX HE pacrpoCTPaHAIOTCS.

K caoBy: Tperuil 010K, T.e. NPOMBIIUICHHBIE OTXOJbI, SBISCTCA CaMbIM OonpIIMM B
®KKO, on 3aaumMaet okoso 30 % oT Bcero knaccudukaropa.

Bropasi undpa — «THI» 0TX0]a

TpeTbst uudppa — «IOATHID» OTXOAA

Yerpéprast, nsiTasi H WecTas HH(PbI— «TPyIIa» 0TXona

CeabMasi ¥ BOCbMasi HH(PBI — «IIOATPYIIIA» 0TX0/1a

Meromonoruuecky Bce LUGpPHl €O BTOPOH MO BOCbMYIO «ICPCOHATH3UPOBAHBD) I
KOHKPETHOTO OTXOZIa ¥ He MMEIOT 00K NpUHIKI (POPMHPOBAHUS HyMEPALUH, II03TOMY
o0miero mpaBuiia TyT HET.

JleBsiTasi W aecsitas uUpbl — Gusnueckas Gopma OTXONA W arperaTHoe COCTOAHHE
OTXOJa, OHH YKe oOImMe /Ul BCEX OTXOAOB B KIACCH(UKATOPE M MMEIOT CleIyrollHe
3HAYCHUSI:

00 — onpenesienue He TpedyeTcs;

10 — :KuaKocTH;

20 — TBep/i0e BeleCTBO B pasHbIX dopmax;

21 — B BH/€ KYCKOB;

22 — B BHJIe CTPYKKH;

23 — B BH/I€ BOJIOKOH;

29 —B uHbIX popmax;

30 — gucnepcHble CMECH;

31 — 3MyJIbCHH;
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32 — cycHeH3HH;

33 — nacToo0pa3HbIe;

39 — apyrue cMecH;

40 — BewlecTBa B chily4eM BHIE;

41 — nOpPOIIKOO0Opa3HbIE;

42 — npl1eo0pasHbIe;

43 — ONHJIKH}

49 —B HHBIX Gopmax;

50 — u3ae/IMs U3 TBEPAbIX BELIECTB (xpome BOJIOKOH);

51 — 0AHOKOMIIOHEHTHBbIE;

52 — MHOIOKOMIIOHEHTHBICS

53 — ¢ JKHAKOCTHIO B COCTABE;

54 — ¢ ra3oM B COCTaBE;

60 — BOJIOKHHCTBIE H3€JTHS;

61 — 0AHOKOMIIOHEHTHBIC;

62 — MHOTOKOMIIOHEHTHDIC;

70 — cMecH TBEPAbIX BELECTB H M3/1eJTHIi;

71 — cMech TBepAbIX BelleCTB H BOJIOKOH]

79 — eMech TBEPABIX BeleCTB, BOJIOKOH H u3aeaui.

OaunnaguaTas uudpa B Kole — dT0 CaM Knace OMACHOCTH OTXOaa; IO GOJBILIOMY
cuéry — 5Ta Ta udpa, Ha KOTOpYIO Hamle pcero oopaiaoT BHUMAHUE.

Beero BBEIEHO 5 KJIaccoB ONAacHOCTH, [IO3TOMY HOCNIeOHAA nudpa B KoAa MOKET
66T TOJBKO B AManasoHe ot 110 5.

(Ecnu BBl CTOJKHETECH C TEM, HTO W3yuaeMplil BAMH OTXOJ UMECT Ha xomie wdpy 0,
TO 3TO 3HAUMT, YTO Y 3TOTO OTXOJA OMPE/CICHEL TONBKO ero Tvl (MOATHI) WM Tpylna
(OATpYIIIa),  CaM OTXOJ ABJIACTCAH ue smouénnsM B DKKO)

BbiBaer TakKoe, 4YT0 K 10C/Ie10BATEBbHOCTH  LHPP noGapasieress  OyKkBa,
XapaKTepu3youas cpoiicTBa PpaKUHHU:

JI — ¢ JIerKOCThIO BOCIUIAMEHSETCH,

C — MOMeT CaMOCTOSITENIbHO BO3TOPaThCs,

T — TOKCHUYHOE JIeHCTBUE
IIpumep paszbopa Koja oTxoaa
Temnepb, 3Has Ha3HAYEHUE BCEX uudp B xone ®KKO, nasanre pa3bepéM OlUH U3
pacnpoCTPaHEHHBIX OTXOIO0B — «MyCOp ¥ CMET NPOH3BO/ICTBEHHBIX TIOMEIIeHHH
MATOOMACHBIID HMEIOILHH KO 73321001 72 4 Bor xaK 6yaeT BINISACTD €TI0
pacmiH$poBKa:

Ipuioxenune 3

®denepanbHblii KaaccHPUKAUHOHNBIH  KaTaJlor OTXOA0B, iMeeT NSATbH YpPOBHeil

xnaccugpuxayuy, PacmoNOKEHHBIX O MepapXM4ecKoMy PUHIHIILY: GJIOKH, THIBI,
1OATHIBI, FPYIINb], NOArpyNnmbl.

BpicvM ypOBHEM KIaccu(UKaUy SIBIIAIOTCS 610KH, cHOPMIPOBAHHBIE MO MPH3HAKY
npoucxodicoenus 0TX010B, OHM 0G03HAYEHBI CIIEIYOLMHU InbpamMu:

1 00 000 00 00 0 Baok 1. OTxoaw! CeJIbCKOro, JeCHOro X03siicTBa, pbI0OBOACTBA H
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pbi00JI0BCTBA.

2 00 000 00 00 0 Baok 2. Orxoab! A00LIYH NMOJIE3HBIX HCKONIAEMBbIX.

3 00 000 00 00 0 Baok 3. OTxoas! 06padaTpIBalOMIKX MPOU3BOACTB.

4 00 000 00 00 0 Baoxk 4. Orxoapl moTpedjeHHs MPOH3BOACTBEHHbIC H
HENPOM3BOACTBEHHbIC, MaTepHaibl, H3Je/usl, YTPaTHBIIHE NOTpeOUTENbCKHE
cBoiicTBa, He Boweaue B Osiokn 1 —3,6—9.

6 00 000 00 00 0 Bsiok 6. OTX0bI OGecHeyeH sl YIeKTPOIHEPrueil, ra3oM H NapoMm.

7 00 000 00 00 0 Baok 7. OTxoanl mnpH BOJOCHAGXKEHHH, BOJOOTBEJACHHH,
esiTeILHOCTH 10 cGopy, 06paGoTKe, YTHAH3AUKHH, 00e3BPeKHBAHHIO, Pa3MELICHHIO
OTXO/10B.

8 00 000 00 00 0 Baiok 8. OTX0AbI CTPOHTE/ILCTBA H PEMOHTA.

9 00 000 00 00 0 Baok 9. OTXoAbI NPH BBINOJHEHHH MPOYHX BUAOB ACATEILHOCTH,
He Bomieamue B 6ok 1 -3,6—8.

Koauduxatop arperaTHOro COCTOSAHUs H (du3uyeckoi ¢Gopmbl 0TX0A
(meBATBIA ¥ JECATHIN 3HAKU KOJ1a):
00 - He TpeGyeT onpeje/ieHHsi arperaTHoro COCTOSIHUS H ¢dbusuveckoit Gopmbl
10 - Kuaxoe / UuauBuayaibHble BellleCTBa, PACTBOPbI
20 - Teepaoe / HWcnoab3yercsi, ecad TBepAbIH OTXOA NPEACTABJICH CMECEHIO
pasJHYHbIX PH3HYECKHX GopM
21 - KyckoBas ¢popma
22 — CTpyKKa
23 - BosiokHO
29 - IIpoune ¢popMbl TBEPAbIX BelleCTB
30 - lucnepcHbIe CHCTEMBI
31 - Kuakoe B :KUAKOM / IMYJIbCHSI
32 - TBepaoe B :KHAKOM /
Cycnensus 33 - TBepoe B KHAKOM /
ITacra 39 - Ilpoyune qucnepcHbIe CHCTEMbI
40 - TBepable chiy4He MAaTePHAJIbI
41 - Ilopomok
42 - ITbLab
43 - Onuaku
49 - Ilpouue chlmy4YHe MaTepHAJIbI
50 - U3pesand U3 TBEpAbIX MaTepPHAJIOB, 32 HCKJIIOYEeHHEM BOJIOKOH
51 - U3nesve U3 OAHOTO MaTepHaJia
52 - U3aenus U3 HECKOJIBKHX MaTepHAJIOB
53 - Uzpenus, coaepxanide :KHIAKOCTb
54 - U3penus, coaeprkaiiue ra3s
60 - U3nesus U3 BOJIOKOH
61 - 3xesine u3 0AHOI0 BOJIOKHA
62 - U3nenusi U3 HECKOJIbKHX BOJIOKOH
70 - CMecH TBepAbIX MATEPHAJIOB H H31eTHH
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71 - Cmech TBEPABIX MaTEPHAIOB (BrIIOUAS BOJIOKHA)
72 - Cmech TBEpPAbIX MaTEpHAJIOB (BrIIOUAS BOJIOKHA) M H3JeJIui

[IpakTuiecKoe 3aHsATHe Ne7
«OnpeneseHue Kiacea ONACHOCTH, ATPEraTHOr0 COCTOSIHHUSI H dusznueckoii popmpl
0TXO0B NPON3BOACTBA 00pasyOMHAXCH Ha pabodem MecTe»

MHCTPYKLMS 11O BBITIOJIHEHMIO PABOTHI

PaGoTa COCTOMT M3 5 3anaHuit. Ha BBITIOTHEHNE paGoThl OTBOAUTCA 40 MUHYT.

IIpouuTaiite 3a1aHudA C 1OMOLLBIO OCTYTHBIX MHPOPMALIAOHHBIX pecypcoB, KOHCIICKTa
u [punoxenust N 1-3 BpimosHUTE ero. BCTaBbTe MpOITyILEHHBIE C10BA B zapaausax Ne 1,5
TeKCT 3adaHus NepenuchBaTh TOJTHOCTHIO. BribepuTe NpaBWIbHBIH OTBET U 3aUIIUTE ero
OyKBOHi B 3a/1aHUH Ne 2.

[{eap paboThl: U3YHATE OCHOBHBIE METOJBI H criocobsl TepepaloTKy OTXOJ0B B
3aBHCHMOCTH OT MX BHJa, B LELIX 3QIATHl OKpYIKafomleH CpespL.

Xoa padoThI:
BerapbTe NponylleHHbIe C/10Ba:

3aganne Nel.
A.Omxo0br - 3TO TPOAYKTHI yejoBeKa B OBITY, Ha , B
, HE UCTONb3yeMBbIC Hermocpe/ICTBEHHO B MECTax CBOCTO 1
KOTOpble MOTYT OBITH peajbHO I HOTeHIMAIbHO HCIOJIB30BaHbl Kak B
ApYTUX xO3sIiCTBA WK B XOJ1€ PereHepaluy.
b. _ 570 OCTAaTKd ChIPbs, Marepualos, nony(pabprKaTos,

obpasoBaBIIKecs B XOIE NpOM3BOJCTBA U HaCTHUHO WM [OTHOCTBIO IOTEPsABIINE CBOU
noTpeOUTEILCKIE Ka4ecTBa.

B. _ 570 GpBIIAS B YNOTPEOIEHNH PO KA WK COMYTCTBYIOIIME
et W3/enus, He IPUroaHbIe A1 JasnpHeiiIero NCTop30BaHus 10 IpAMOMY Ha3HAYEHHIO
¥ CIIMCAHHDBIE B YCTAHOBIEHHOM HOPAIKS MALAHBI, GHITOBBIE H3IENNS], UBCTPYMEHTEL.

BoibepurTe npaBHJIbHbIH OTBET:
Sapanne Ne 2.
A. OuH U3 METOZI0B 00e33apaKUBAHIS:
a) OTKpPBITBIH
6) Qu3HUeCKUH
B) XUMHYECKUH

B. Eciiit HY)KHO 00€3BpeINTh PaHee o6e33apakeHHbIe OTXObI TO 0GBIUHO IPUMEHACTCH:
a) 3aKarblBaHUE
0) cxxuranue
B) ApoOIICHUE
B.MecTo 3aXOpOHEHHUS TBEPABIX GBLITOBBIX OTXOJIOB 3TO:
a) oTBall
0) MOIUroH
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B) Kiaaduile
3anogHuTe TA0 HIY
3ananue Ne 3. B cOOTBeTCTBHH ¢ KPHTEPUSIMH OMACHOCTH OTXO/0B ONPEAETHTE, H
3anHLIHTe cTeneHb BO3JEHCTBHSI M  KJjace OIIACHOCTH OTXO0J0B Ha
OKPYJKAKOMYIO Cpexy.

Tabauua 1
Kputepun oacHOCTH 0TX0A0B
Ne | CreneHb BPEeIHOIO Kpurepun oTHeceH s ONacHEIX oTxonoB K | Kiace omacnocTH
/n | BO3AEUCTBUS OIACHBIX kmaccy onacnocts st OIIC orxonos s OI1C
orxozos Ha OI1C
1 Dxonoruvyeckas cucTeMa

HeoOpaTiMo ~ Hapymena. [lepuon
BOCCTAHOBJICHHSI OTCYTCTBYET.

2 Dkojoruyeckas CHCTEMa CHIIBHO
HapyuleHa. [lepHon BOCCTaHOBJICHHA
e Menee 30 mer, mocie I[OJIHOTO
yCTpaHeHHsl MCTOYHHMKAa BpPEIHOIO
BO3NEHCTBUA.

3 DKosorudeckas cucTeMa HapylleHa.
Tlepwon BoccTaHoBIeHHs He Menee 10
JeT, T1I0Cjie€ CHWXKEHUS  BpPEIHOIO
BO3JIEUCTBHS OT  CYIIECTBYIOLIETO
HCTOYHHKA.

4 Dxonoruyueckas CHUCTeMa HapylleHa.
[leprox  CaMOBOCCTAHOBJICHMSA  HC
MeHee 3-X JIeT.

5 DJkonoruyeckas cucTreMa
NPAaKTHYECKU He HapylleHa.

3ananne Ne 4. 3anoauure Tabnuuny u onpeaennte (IIpunoxenue 1-3) nmo xoay
®KKO u woauduKaTopy arperaTHoro coctosinus u Qusnueckoi ¢opMBI  KjIaCCe
OMACHOCTH OTXOMOB, HX arperaTHoe cocTosiiie u pusnveckyio popmy

Tabanua 2
Ne ko ®KKO HaunmenoBanue ArperatHoe Knacc
/i OTXOJIOB COCTOSIHHUE U OTACHOCTH
buznuecKas OTXOIOB
¢dhopMa 0TX0JI0B

BJIOK 8. 80000000000 OTXOJbl CTPOUTEJIbLCTBA 1 PEMOHTA
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78 21 000 00 00 0 OTXO0/1bI CTPOHTEIbHBIX MATEPHAIOB HA 0

CHOBe NPHPOAHOr0 KaMHsl

1

82110101215

IOM OOPTOBLIX KaMHeH,
Gpycdatku, OyJIBDKHBIX KaMHEH
W TIpOuYHe OTXOJBI u3enui U3
IPUPOJHOTO KaMHsA

82121111205

OTXO/IbI PE3KH, NAJICHHUS,
06paboTKH 6710K0B u3
HaTypaIBHOTO MpamMopa

3

82150000000

OT1x0a6! recyaHo-rpaBAHHBIX
cMeced

822 000 00 00 0 OTX0ABI CTPOUTEJILHBIX MaTEPHATIO

CTPOHTEJIbHBIX PACTBOPOB

B HAa OCHOBE IleMeHTa, 0eToHA H

4

82202112495

OTXOJIbI (ocTaTkH) cyxoit
GeTOHHOM CMECH IPAaKTHICCKH
HEOITaCHBIE

82210101215

OTXOIBl IIEMECHTa B KYCKOBOMH
bopme

82213111204

OTXOAbl IIIMTOYHOTO KJICH Ha
OCHOBE lIEMEHTA 3aTBEP/ICBILICTO
MaIoOonacHbIC

82217111514

OTXO/IBI u3emH u3
acbormeMeHTa  IIpH  PEMOHTE
MHOKEHEPHBIX KOMMYHHKAIHH

82220101215

JToM OETOHHBIX W3JeNHi, OTXOMIbI
GeToHa B KyCKOBOH popme

82221111204

noM OeToHa NpH CTPOUTENHLCTBE
B PEMOHTE IIPOM3BOJCTBCHHBIX
37aHdll ¥ COOPYKEHUA

10

82223111204

OTXOIBl OeTOHa, 3arpsA3HCHHBIC
HedThiO WIH HEPTEpPONYKTaMH
B KonuuecTBe He Oosee 15%

11

82230101215

1OM KeNe300€TOHHBIX W3Je/HH,
OTXO[bI sxene300eToHa B
KYCKOBO#H (opme

12

82233111204

OTXO/IBI xene300eToHa,
3arps3HeHHble  HEPTHIO WM
HedTENpOAYKTaMU B KOJIHIECTBE
e Gosee 15%

13

82240101214

OTXOJIBI
CTPOHUTEIBHOTO
KYCKOBO#H dopme

3aTBEPJIEBILETO
pacTBopa B

14

82291111204

JIOM OETOHHBIX,
JKelIe300eTOHHBIX — HU3JleNMid B
cMecH pu JIEMOHTAXKE

CTPOMTEIBHBIX KOHCTPYKLHMH

8 23 000 00 00 0 OTX0AbI KepAMHYECKHX CTPOHTEJIBHBIX MaTepHaJIoB

1

[ 82310101215

IJIOM CTPOUTENBHOI'O Kupnuqal

| B
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He3arpsi3HEHHBIA

2 | 82320101215

JOM  Yepenuubl,  KepaMUKH
He3arps3HeHHbIA

3 82331111504

OTXOBI TPYO KEpaMHUECKUX IIPH
3aMeHe, PEMOHTE MHKCHEPHBIX
KOMMYHHUKAIUH

8 29 000 00 00 0 ITpouune OTX0Abl CTPOHTEABLCTBA H PEMOHTA 3AaHHi, COOPY:KEeHHH

1 (82913111205

OTXOMbl ONMATYOKH IEPEBSHHOMU,
3arpsA3HeHHON OETOHOM

7 182913211624 OTXOJBI IpeBeCcHBIE npH
JICMOHTA’KE BPEMEHHBIX
JOPOXKHBIX MOKPBITHH

3 182915111624 OTXOJbI MyONIHpPOBAHHBIX

TEeKCTWIBHBIX MAaTEepUaioB I
CTPOMTENBCTBA,  3ArPA3HEHHBIX

LIEMEHTOM, OEeTOHOM,
CTPOMTE/IBHBIM PACTBOPOM
4 182917111714 OTXO/BI KPOBEJIBHBIX "

H30JISIIIMOHHBIX  MaTecpuanoB B
CMeCH TIIpH PpEMOHTE KpOBIH
3MaHui U COOPYIKEHUN

5 (82918111424

NbUTE TIOJIHYpEeTaHa IIpU PE3Ke
nageleii ¢ IOJMYPCTaHOBBIM
yTEIUIHTENEM

3amanne Ne 5. Onpeae/inTe OCHOBHbIE NPAaBHJIa XPaHEHHs OTXOIO0B NPOH3BOACTBA
pa3sHbIX KJIaCCOB OMACHOCTH

[IpaBuia XpaHeHHUsT OTXOJ0B:
1 kaacce -

2 KJaace —

3 kJjacc -

4 u 5 knace -
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Hpunosxenne 1

BospeiicTBue cpeibl BOCIIPUHAMACTCS opraHu3MaMH uepe3 IOCPelCTBO ¢axTopoB
Cpe/IBl, KOTOPBIE MTOZIPA3IeIAoTCs Ha aGuoTHIeCKHe, GMOTHYECKHEe U aHTPOTIOTCHHBIC.

AGuoTueckne (Gaxkropbl cpeast — 9TO (hakTOpBbI HeOpraHu4ecKoi TpUPOJIbL,
BIMSEOLIIE HA OpraHu3M. B Xo/ie 9BOIOLHOHHOTO pa3BUTHsI OPTaHU3M YENOBEKa, TPERIC
BCero, aanTUpoBaiCs K JACHCTBHIO [LIMPOKOrO CMEKTpa TPUPOIHBIX YCIOBHH: K
onpesie/IeHHOMY ~ [aBIICHUIO 1 rpaBUTALUHK, YPOBHIO KOCMHMECKHX U TEeTUIOBBIX
W3NyYeHUH, OIpE/IeIeHHOMY [a30BOMY coCTaBy OKpYyXaroleH aTMoc(epbl, CMEHE
Ce30HOB roja, CMeHe IHSI U HOTH.

B pesynbrare (HUKCHPOBAHHOCTH B opraHu3Me H3MeHEHUH OKpYy’KaloIero Mupa 4
CHrHAJIbHOTO 3HaueHHs (aKTopoB pHemIHeil Cpelbl ¥ Pa3sBHBAIOTCA  PeaKlHH
npuciocobieHns OpraHu3Ma.

UenoBek, B OTJIHYKE OT XKHBOTHBIX,[TOMOTACT cebe mpucnocabnuBaTbesd K yCIOBMSIM
CYIIECTBOBAHMS, MCIIONIB3YS, KPOME CBOHMX GU3HONOTUIECKHX peakiuii, eme 1 pasNuiHbIe
3aIUTHBIE CPEACTBA, KOTOPBIE /lajla EMY MBHIM3ALKS: OEXKLY, AoMa U T. IL.

10 OCBOGOXKAAET OPraHM3M OT HArpy3KH Ha HEKOTOPEIC aJlarTUBHBIE CUCTEMBL H B
psife caydae uMeeT OTPULATeNBHbIC A opraHu3Ma MocieACTBUs: CHIKACT BO3MOXKHOCTD
amanTUPOBAThCA K IPUPO/HLIM daxTopam.

B cBs3M C OTHM OMONOrMYecKas peaKuus JKABOTO opraHu3Ma Ha TeOXUMHYECKHe
dakTopsl MOXKeET HpOABIATHCA B LIMPOKOM Juar@asone — OT MpUCTIOCO0IsIEMOCTH
opraHusma Jio 3aboneBaHusd M OaKe rubeny B XOHe SIHUACMHUYCCKHX 3a00J1eBaHu,
HOCSIIUX MacCOBBIM XapaKTep.

MHKPO3JIEMEHTBI ABIISIOTCA OK30TCHHBIMH reoXUMHMUYECKUME (aKTopaMu, UrparoLiMMy
3HAYMTENBHYIO POIb B TAKMX JKM3HEHHO BAKHBIX nporteccax, KaK pocT, PasMHOKEHAE,
KpOBETBOPEHHUE, KIETOUHOS JIbIXAHNE, oOMeH BeUIeCTB.

dusnonorpyeckas apjanragus  —  9T0 yCTOMYHMBBIN  YPOBEHD aKTHUBHOCTH H
B3AMMOCBS3H (YHKIMOHATBHBIX CHCTEM, OpraHos H TKaHeld, a TaKKe MEXaHW3MOB
ynpasinenus. OH obeceurBaeT HOPMAIBHYIO KH3HEICATCIBHOCTE opraHusMa H
TPYIOBYIO AKTUBHOCTb 4e€JlOBCKa B HOBBIX (B TOM 9YHCIIE H COLMAJIBHBIX) YCJIOBUAX
CYIIECTBOBAHHS, CTIOCOOHOCTD K BOCIIPOM3BEIEHHIO 30POBOrO MOTOMCTBA.

[lpi ajanTalid K HU3KAM TeMmmeparypam MPOLIECCHl TETLIONPOXYKIMH CTaHOBATCA
HHTEHCHBHEE, a TEIUIOOT/aud CHIDKAOTCA H B KOHEYHOM WTOre YpaBHOBEIIMBAIOTCH
TaKuM 0Opa3oM, 4To0BI HauboIEe COBEPIIEHHO oAfepXKuBaTh CTaOMIBHYIO TEMNEPATypy
Tena B HOBBIX YCJIOBHAX.

CneayeT OTMETHTB, 4TO K AKTHBHON ajanTalky B 9TOM Clyyae MpPUCOSAHHSIOTCH
MeXaHu3Mbl, 00eCIeUrBarOIINe nprcIiocobyieHHe  pelenTopos K XOIOAY, TO €CThb
NOBbIlIIEHHE TOPOTa Pa3ApaXeHUs THX PeleNTOpoB. Taxoii MexaHu3M OJIOKHUPOBAHNA
nelcTBHs XOJIO[A CHUXKAET 10TPeGHOCTH B AKTUBHBIX aaNTalliOHHBIX peaxiusx.
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JlaGopaTopHast padora Ne 2
«/3yuenne BAUsIHUS aGHOTHUECKHX (GAKTOPOB: HH3KHX H BRICOKHX TeMIepaTyp Ha
YeJI0BEKA»

MHCTPYKLHA 10 BbITOJIHEHHWIO PABOTBI

PaGota cocrouT u3 4 3ananuit. Ha BeinosiHeHne paGoTsl OTBOAUTCS 45 MUHYT.

Ha 0oCHOBAHWM M3YYEHHOro MaTepuana U npunoxenus Nel sanonHute tabauiy Ne 1-3,
CpaBHHMTE pe3yJIbTaThl JAHHBIX M OTBETHTE Ha [IOCTABJICHHBIE BOMNPOCHI, CACNAB BRIBOA O
BIMSSHAM HU3KMX M BBICOKHX TEMIIEpATyp Ha OpraHu3M 4eI0BEKa.

eas paboTei: VI3yunTh MEXaHW3MBI a/laNTal[iy OPraHKH3Ma vesjoBeKa K HU3KHM H
BBICOKHM TEMIIEpaTypaM U yMeTh OOBACHSTH [I0JIyYeHHbIE PE3YJIbTAThL H (hopMyIMpOBaTh
BBIBO/IBI (ITHCEMEHHO).

OGopynosanue: [Ipunoxenune Nel, npudop nuist U3MEpPEHHs Mybca, EMKOCTD C BOIIOH,
MOJIOTEHLIE.

Xon paboTsl:
3anaunmne 1. [Iponsseaurte Hada bHbIE U3MEPEHHS Y MCIBITYEMOrO B COCTOSHUM I1OKOA,
¥ 3allOJTHUTH TaOIHLLy

Tabnuua 1.
Ne Cucronuyeckoe JlnacTonu4eckoe Iymee
H3MEpeHus JIaBIICHUE JTaBJICHHAE
1
2
3

3aganne 2. [IpousBenure HayaJ bHbIE H3MEPEHHUs y UCTIBITYEMOTO NPU MOTPYXKEHIH B
XOJIOMHYIO BOy Ha 1 MHUH, U 3alOJHUTh TabIHUIly

Tabnuna 2.
Ne CucTonyeckoe Jlnacroimyeckoe Ilymse
H3MEPEHHS JIaBlIcHHE JIaBJICHIE
1
2
3

3aganue 3. [IpousBeaute HadadbHBIE H3MEPEHHUS Yy MUCIIBITYEMOTO IIPH NOrPYKEHHUH B
ropsiuyro BOAY Ha 1 MUH, U 3aIIOJIHUTH TaOJIHUITy

Tabnuia 3.
Ne Cucronuyeckoe JlpacTonmyeckoe Iymse
H3MEepPeHHS JaBJIeHHE JIaBJIeHHE
1
2
3
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3ananne 4. CpaBHuTe pe3yJbTaThl JAHHBIX H3 tabmur Nel-3 ¥ OTBEThTE Ha
OCTABJIEHHBIE BOIPOCHI, CAeNajiTe BBIBOA O BIMSHHM HU3KHX H BBICOKHX TEMIIEPATYP
Ha OpraHu3M 4ejoBeKa.

1.OmuimmTe  QU3MONOTHIECKHE PEeaKu OpraHAsMa Ha W3MEHEeHWEe TeMIepaTypbl
OKpYXKarolled Cpe/bl.
2. Kak MporCXO/HUT afantauus opranusma K IPUPOJHBIM dakTopam?

Kourposbnasi pabora Ne 3
no Teme: «TeopeTHuecKHe aCNeKTbl IKOJOTHN

UHCTPYKL 110 BBIITOJIHEHUIO PABOTBI
PaGota cocTout w3 16 3amanuil. Ha BBINOJIHEHHE paboThl OTBOIMTCS 45 MHHYT. [Ipn
BLINOJHEHHH 3afaHus 1-16 Hy)KHO yKas3biBaTh TOJIBKO OTBETHI. TexcT 3a1aHusa MOXHO HE
[eperTUCHIBATh.
Bapuant Ne 1

BbiGepuTe NpaBHIbHBII OTBET!
1. OCHOBOIIOJIOKHUKOM HayKH CHCTEMaTHKH SABIACTCA:
a) K. Jlunneii; 0) XK. b. Jlamapk;
B) U. lapBuH; r) ApucTOTeNb
2. Koro u3 repedrciieHHbIX yIeHbIX CIMTAI0T CO3aTeeM 3BOJIIOLIMOHHOrO YUEeHHsA?
a) .. MeuHHKOBa; 6) JI. ITactepa;
B) U. JapsuHa; r) I Ilasnosa
3. K o0pa3oBanuto 4ero NpuBOIUT MUKPOIBOJIIOLHS?
a) HOBBIX CEMEWHBIX IPYIIT; 6) HOBBIX TIO/IBM/IOB U BUIOB;
B) HOBBIX POJIOB; I') HOBBIX OTPSZIOB H CEMEHCTB.
4 Ilpouecc, B pe3yibTare KOTOPOro BBDKHBAIOT H OCTABJIAIOT Tocie cebs MOTOMCTBO
[pPEHMYILECTBEHHO OCOOU € MOJIE3HBIMU B JAHHBIX YCTOBUSIX CPe/ibl HACIeNCTBEHHBIMH
M3MEHEHHUSAMH, Ha3bIBaeTCA:
a) ecTeCTBEHHBIM 0TOOPOM; 6) GoppOOH 3a CyLIECTBOBAHHUE,
B) ICKYCCTBEHHBIM OTOOPOM; I) BUIOOOpa30BaHUEM.
5. Makpo3BooLus BEJIET K:
a) 06pa3oBaHNIO HOBBIX BU/IOB;
6) HaBUIOBBIM IIPe0OPa3OBAHUAM, (OpPMHpPOBAHHMIO POJIOB, CEMEHCTB, OTPANOB 1 T.A.
B) H3MEHEHHUIO TeHODOH 1A MOMYJISLMH, ee U30JALMHA 1 06pa30BaHMIO MO/BHIOB U pac;
r) H3MEHEHUSM TeHOTHIIOB Y OT/CIBHBIX ocobeli KpyTHBIX MIEKONHTAIOIKX.
6. ViaMeHeHus, CBI3aHHbIe ¢ yBeIHUCHUEM YHCICHHOCTH ocobeil Bia, pacIIMPEHUEM
apeana, 00pa3oBaHUEM HOBBIX BH/I0B, IOJBU/IOB, momnyJisiuyii, Ha3bIBAIOTCA:
a) MAKOAANTALMSIMHE; 6) apoMopdo3zamu;
B) OHOJIOTMYECKUM ITPOrPECCOM; r) GMOJIOTUYECKUM PErPECCOM.
7. Yro sBngeTCS eAUHULEH 9BOJFOIMOHHOIO Mporecca.
a) ocobp;  0) momynAlMs; B) BUL.
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8. B yeM 3aK/Ir04aeTCs CyTh abuoreHesa:
a) )XMBOE BO3HUKAET U3 HEXKHUBOTO;
©) MHOIUIAHETHOE [TPOMCXOKICHHE,;
B) JKHBO€ BO3HUKAET U3 XKHUBOTIO.
9. Dpa paHHen KHU3HU.
a) Me3030iickas; 0) apxeiickas; B) IPOTEPO3OHCKAsL.
10. HayanbHble TAmbl Pa3BUTH UCKYCCTBA OOHAPYKEHBI B aHTPOTIOreHE3e y:
a) KpOMaHbOHIIEB; 0) MUTEKAHTPONOB; B) aBCTPAIONMUTEKOB.
11. 3agem eBponeHIaM y3Kui HOC:
a) crioco6cTByeT 2QGEKTUBHOMY HCIAPEHHIO BIArH;
6) coxXpaHseT TEerIo 1 MPeAyNpexaaeT NepeoXIIaKACHUE;
B) IIpeIOXpaHsieT OT COIHEYHbIX 0KOTOB.
12. DKonornyeckue GakTopsl, cornacHo J. DBepemany, (1840 r) nojapa3ie/sioTcs Ha!
a) KJIMMaTH4eCKHe, KOCMUYECKHE; 6) abuoTruueckue, OHOTHIECKHE, aHTPOTIOT€HHEIS;
B) abHoTHYeCKUE, OMOTHUECKHE; r) Gusnyeckue, XAMHYECKHE, OHOTIOrHIECKHE;
J1) Ha3eMHBIE, TOYBEHHBIC.
13. 3aK0H TOJIEPAHTHOCTH CHOPMYTHMPOBAL:
a) B. Illendopa, 1911 r; 6) FO. Jlubux, 1840 r.;
B) Y. Jlapsun, 1836 .; 1) b. Kommonep, 1971,
n) B.Cykaues, 1942
14. Dxocuctema - 3710:
a) 6uora; 6) Omocdepa; B) OHOCHHTES;
r) COBOKYNHOCTH  COBMECTHO  OOHMTAalOIIMX  BHIOB pacTeHuH, IKMBOTHBIX,
MUKPOOPraHH3MOB C OKpYKarollei ux cpenoi.
15. HeoGXOMMMO yKa3aTh XKUBOTHOE, KOTOPOE ClIe/lyeT BKIIIOYHMTD B IIPE/ICTABIICHHYIO
MMIIEBYIO [ieNb: TpaBa — > ... — = BOIK!
a) nuca; 6) scTped; B) 3asill.
16. Kakas onacHOCTB MOSBUIAC B Pe3yJIbTaTe Yel0BeYeCKON NesTeIbHOCTH
OTHOCHUTEIBHO KPYrOBOPOTa KHCJIOpOsa?
a) NpeBblILeHHS TOTPeOICHMS KUCIIOPO/a;
0) NpeBhILLIEeHUS POy IMPOBAHU KHCIOPO/A;
B) HeCTaOUIBLHOCTH UKJIA.

Bapuant No2

Bri6epuTe NpaBUILHbI OTBET:
1. KTo npeyoxui GMHApHYt0 HOMEHKIIaTypy:
a) Jlunnent; 6) Jlapsun; B) Jlamapk.
2. OcuosHas 3acnyra JlappuHa B TOM, 4TO OH:
a) TIOMECTHJT 4eJIoBeKa B OJIMH PAJI C 4eN0BEKOOOPa3HBIMH obe3bpsiHaMU
©) BIIepBbIE CO3/1aJ1 IBOJIIOIIMOHHOE YUCHHE
B) BBIABUJI [IPEIOCBUTKM U PUYMHBI 9BOJIFOLHOHHOIO npoLecca.
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3. MUKpO?BOJIIOLMA - 9TO:
a) DBOJIOIMS MUKPOOPTaHU3MOB; 6) aBOJTIOLMA GHOLIEHO30B;
B)9BONIOLMOHHbBIE M3MEHEHUsi HACTOIRKO He3HauuTeNbHBle, YTO He MpPUBOMAT K
BU1000pa30BaHHUIO;
T') 3BOJIIOLMOHHbIE IIPOLECCH B TOTTYJIALMSIX, IPUBOAAIINE K BUI000pa30BaHUIO
4. OT60p YHHHTOXKAIOLINKA MEHEE MpUCIOCOONEHHbIE T€HOTHIIBL:
a) ABWOKYLIUH 0TOOD; 6) UCKyCCTBEHHBIN otbop;  B) ecTeCTBEHHBIH 0TOOD.
5. VIsMeHenns COCTABa XU3HEHHBIX POpM Ha 3emile B TeUeHHE OUEHb JIUTEIBHBIX
[POMEXYTKOB BPEMEHH:
a) HBOJIOLMSE OPraHU3MOB; 0) MUKPO3BOIIFOIHS; B) MaKpOIBOJIFOIHS.
6. BHOJIOTMYECKHUH perpecc XapakTepusyercs:
a) yMeHbILEHHEM YHCIICHHOCTH ocobeii TaHHOTO BHA, CY)KEHUEM apealla,
6) yMEHBILIEHHEM YHCIIA BH/IOB; IO/IBHAOB; NONYJISALHUH;
B) 06a OTBETa BEPHBL.
7. YKaXKuTe MOHATHE, KOTOpPOe XapaKTepusyeT NpHBEJICHHOE OTIpEJIeNIeHue: Imo epynnd
O0OHOBUOOBBIX OP2AHUZMOS, 3AHUMAIOUUX onpedenenHblil y4acmox meppumopu eHympu
apeana 6uoa, c60600HO CKpeuusarOuuxca Meocdy coboil U YaCMUYHO ULU NOMHOCINBIO
UBONUPOBAHHBIX OM OPY2UX nonyIAYU.
a) CeMeHCTBO; 6) oTpsn;
B) BUJI, I') Oy IS
8. Cornacuo Teopur Onapuna, U3 4ero BOSHUKIH IpOOHOHTHI:
a) U3 HEOPraHWYEeCKHUX COEIMHEHHMH;
6) u3 GMOMOIUMEPOB;
B) U3 IIPOCTBIX OPTraHUYECKHX COEIMHEHUH.
9. [Tepuo/i, B KOTOPOM pacTeHHs BBILILIN Ha cyuy.
a) keMOpuii; ©0) cuiyp; B) OpAOBHK.
10. CriocOBHOCTH K H3TOTOBICHHUIO OPY /i TpyJa NpOSBHIACh BIIEPBBIC B AHTPOIIOIEHE3S
y:
a) [INTEKAHTPOIIOB;  0) aBCTPATONUTEKOB, B) APHONUTEKOB.
11. KopeHHBble XHUTeNH ABCTPAJIHH:
a) eBpOIEOHbl;  ©0) HETPOUDL
B) MOHTOJIOUJBI;  T) €BPO-MOHIOJIOMIEL.
12. Jxonornueckue GakTopbl, OrpaHUYMBAIOLINE pacrpoCTpaHeHHE KUBBIX OPraHU3MOB B
YCIOBUAX MyCTBIHU,
a) W30BITOK TEIUIA; B) M30BITOK TeTLIa U HeIOCTATOK ITHIIH,
6) HelOCTATOK BJIary M MUK, r) OTCYTCTBEE NMOYBbI X HEJIOCTATOK IAIIH.
13. TIpucnocobieHne OPraHu3MoB K ONpe/IeNIEHHBIM YCIOBHSM:
a) UAMOaianTanus; 6) ajanTanus; B) JereHepaius.
14. TepMuH «3KOCHCTEMa» ObLI BICPBBIE BBEICH
a) . lexkenp;  B) B. M. BepHa/icKui;
6) 3. 3rocc; r) Apryp Tencny;
n) Kapin Jlunei.

62



15. CKOIBKO SHEPTUH TOCTYIIAET MPHU Mepexoe ¢ OZTHOTO ypOBH Ha IpYrou:
a) 10; 0) oxoio 20; B) oxoio 50.
16. Briocdepa ABNAETCS OTKPBITOH CUCTEMOH, TaK Kak OHa:

a) crocoOHa K caMOpeTyJISLHH; B) COCTOMT U3 3KOCHCTEM;
6) criocoOHa M3MEHATBCS BO BPEMEHH; r) cBsi3aHa ¢ KOCMOCOM OOMEHOM
BEILIECTB.

JTA/10HbI OTBETOB:
Bapuanr 1

1 {23 4 lslel7] 8|9 |10]11]12]13]14]15]16

BapuanTt 2

12345678910111213141516

Pa3aen 5. buoJsornd B JKH3HH
Tema: « BHOTEXHOJONHH B KHU3HH KaKA0T0»

IpakTuyeckoe 3ansaTne Ne 8.
Keiicbl Ha aHa 3 HHGOPMAIIMH 0 HAYYHBIX J0CTHKCHHAX B 00J12CTH reHeTHYeCKHX
TeXHOJIOTHil, KIeTOYHOMN HHIKEHePHH, THLIeBbIX GHOTEXHOJIOTHH

WHCTPYKLIMS I10 BBITIOJIHEHHIO PABOTDI

PaGoTa cocTouT U3 3 3amanuii. Ha BeImonHeHue paGoThl OTBOAUTCS 40 MHHYT. Haiinure
¥ MpOaHATU3MpyHTe pasi4Hble HCTOMHHUKH vabopmaiuy (HaydHas U y4eOHO-Hay4qHas
THTepaTypa, CPEACTBA MACCOBOM nnpopmarmy, ceTb IHTepHET H ApyrHe) Mo TeMe Keiica.
3ananue Ne 2 BBIIIONHSAETCS 10 BapuanTaM. B 3ananun Ne 3-4 HeoOXOIUMO BEIOpATh OJIHY
W3 MpeUIOKEHHBIX TEM U TOATOTOBHTH COODIIEHUE C npe3eHTaluen.

Meap paGoTbl: HM3y4UTh HHGOPMALMIO O HAyYHBIX JOCTIDKCHHAX B obnactu
buoTexHOoI0rHi.

O6opyaoBanue: MHPOPMALMOHHBIC HHTEPHET PECYPCEL, y4yeOHUK.

Xox paboThL:

BeraBbTe nponyumeHHbIe €JI0BA

3ananne Nel.
- 5T0 Meroj OMOTEeXHOJOTMH W HAIpaBIeHHE MOJIEKYJISPHOH
GUOJIOTMY, B PAMKAaX KOTOPOTO OCYIIECTBIIAETCS MCCHICOBAHNE W BBIICJICHUE ICHOB M3
KJI€TOK YHBBIX OPraHW3MOB [T IOCTEAYIOLIeld MaHUITY JISLIH.
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- 5TO METOJX OHOTEXHOJOrHMH - BbIpallMBaHWE B ClELHATbHBIX
YCIOBHAX KYJIBTYP KJIE€TOK JKMBBIX OpPraHH3MOB JUIA NpOBEJIeHNs UCCIIEIOBAHMH, a TaKKe
I8 MEeIUIMHCKMX Iejled - HalpuMmep, BbIpAlMBAHNC TKaHeil dYenoseka JUIs
nocieAyoLel TpaHCIIaHTalluH.

- 3TO IIPHMEHEHHEe COBPEMEHHBIX OHOTEXHOIOTHYECKIX METONO0B K
IIPOM3BOACTBY M MepepaboTKe MUIIEBBIX NPOJYKTOB, a TaK)Ke MUILEBBIX HHIPEIUCHTOB U
MHUIIEBBIX 100aBOK.

OTBeTbTE HA BOMPOC
3aganue Ne 2.
A. Kakue HayuHble IOCTHXXCHHS HMEIOTCA B 0671acTH TEeHETHUECKHX TEXHOIOTHH,
KJIETOYHOM MH)KEHEPHUH, MUILEBBIX OHOTEXHOIOTHH?
Bapuanrt 1. Hayunbie TOCTHXEHHS B 00J1aCTH KJIETOYHON MHIKCHEePUH.
BapuanT 2. Hay4Hbie TOCTHXEHHA B 06J1aCTH TeHeTHYECKUX TeXHOJIOT UM,
Bapuant 3. HayuHbie JOCTHXEHAS B 06aCTH ITUILEBLIX OHOTEXHOIOTHHM.
B. KakoBbI epCrieKTUBBI Pa3BATHS IAaHHBIX HanpaBJieHui B HayKe?

[10AroTOBLTE YCTHOE COOOLIEHHE ¢ Ipe3eHTalHeH
3ananue Ne 3.

B COOTBETCTBHHM C MNpEIJIOXKEHHBIM TepedHeM TeM TOArOTOBbTE cooOlieHue 1o
HAIPABJCHUSAM:  KIIETOYHAsl — HMIKCHEpHs, TEHETHHUCCKHC TEeXHOJIOTUH, IHUIIEBbIC
OMOTEXHOJIOTUH:

[Tepeuens TeM:

1. VcciteioBaHue BIUSHHUS OMOTEXHOJOTMYECKMX METOJI0B Ha KaqeCTBO MHILCBBIX
NPOJyKTOB

2 IIpuMeHeHre GHOTEXHONOTHH B IPOM3BOACTBE MEAMIIMHCKUX npenapaToB

3.Pa3paGoTka HOBBIX METOIOB JAHATHOCTHKH 3a00/ieBaHMM € HUCIOJB30BAHUEM
OHOTEXHOIOIMH

4.O11eHKa SKOJIOrHIecKoil 6e301acHOCTH OHOTEXHOJOIHYECKHX TIPOLIECCOB

5.IlpuMeHeHne OMOTEXHONOTMYECKHX ~METOIOB Ul  TOBBILICHHA ypOXKaHHOCTH
pACTHUTEJIbHBIX KyJIBTYP

6.Co3nanne W ONTHMH3AIMs OUOTEXHONOTHYECKHX MPOIECCOB I MPOU3BOACTBA
SHEPreTHYECKHUX PeCypcoB

7.M3yueHre MEXaHH3MOB JICHCTBUA TEHETUHCCKH MOU(UIIMPOBAHHBIX OPraHU3MOB Ha
OKPYIKAIOLLYIO CPey

8. BHOTEXHONIOrHUeCKre METOIbI st 60phObl ¢ MH(PEKIMOHHBIMH 3a00/1eBaHUSIMHU

9.,AHaiM3 W MPOTHO3MPOBAHME PHUCKOB IMPH WCIOJIL30BAHNH OHOTEXHOJOTUH B
IIPOMBIIIIEHHOCTH

10.PazpaGoTka HOBBIX MaTepHaioB Ha OCHOBE OHOTEXHOJOTUYECKUX METOJI0B
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3ananue Ne 4.
[ToAroToBETE MPE3EHTALHIO IO BHIOPAHHOM TeMe B COOTBETCTBHHU C IUIAHOM:
1. Onucanye KpaTKO UCTOPHH CO3MaHHUA TEXHOIOTHH.
2. TlpuMepbl HAYYHBIX JTOCTHXKEHHM.
3. [TomoXuTeNbHBIE OCIEACTBHS UCIIOIb30BaHNs TEXHOJIOTUH.
4. OrpunarenbHble OCIEICTBUS UCTIONB30BAHMA TEXHOIOTHH.
5. TlepcrieKTHBBI Pa3BUTHS JaHHBIX HANPaBJICHHIl B HAayKe.
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2.3 duddepeHunpoBaHHbIH 324eT

PaGota cocTouT M3 25 3ananuii. Ha BemonHenue paboTel oTBOAUTCS 45 MUHYT. IIpu
BBINOJIHEHHH 3afaHus 1-25 HyXHO yKa3bIBaTh TOJIBKO OTBETHI. TEKCT 3a7aHus MOXHO HE
NepenuchbIBaTh.

Bapuanr |
BoiGepuTe NPaBUHJIbLHBIH OTBET:
1. MeTo1, ¢ KOTOPOTro HAYMHAETCsA HAYyYHOE MCCIIeJOBAHNUE:!
a) HaOITI0/IeHUE, 0) paccMOTpEHHE; B) CpaBHEHHE.
2. Onpeneny cocTas afeHo3uHTpHpocarTa:

a) aJieHHH, ypaLwi, IBa ocTatka GpocgopHOH KHUCIIOTHI;

6) anenun, pu6o3a, Tpu ocratka GocGOpHOH KUCIOTHL.
3.BuyTtpeHHee MOTYKUIKOE COAEPKUMOE KIIETKH:

a) JieiKoruiasma, 0) xJIopoILIa3Ma; B) LIUTOILIA3Ma.
4. Ha pubocomax B nporecce 6uocunTe3a 00pasyroTes:
a) aMUHOKUCJIOTHI, ©) Genku nepsu4HOM cTpyKTyphl;  B) T-PHK.

5.Croco6 neneHMs KIeTKH, 3aKkIIOualoluiics B psafe I[ocienoBaTenbHblX (as. B
pe3ynbTaTe 00pasyloTcs ABe aGCONIOTHO OJMHAKOBbIE KIETKHA ¢ Habopamu XpOMOCOM,
UIEHTUYHBIMH POJIUTENIBCKON KIIETKH.

a) MUTO3; 0) meiio3; B) IIOYKOBaHHUE.
6. OHo U3 6ecnoBIX Pa3sMHOKEHUH PaCTEHHUH.
a) BEreTaTuBHOE; 0) reHepaTUBHOE;  B) IOYKOBaHHE.

7. TlocnenoBaTeIbHOCTE CTaAM SMOPHUOHAJIEHOTO Pa3BUTHS:
2)OILIOAOTBOPEHHE, ApoGNeHne, racTpyianus; 6) Apobienye, racTpynalus, TUCTO- 1
OpraHoOreHes;
B) TUCTOT€HE3, racTPyJIsAMs, OPraHOTeHe3; I) ractTpyJsiius, TUCTO- ¥ OPraHOTeHE3.
8. DMOpHOHAIBLHBINA NIEPUO]] Pa3BUTHS
a) HaUMHAETCS C MOMEHTA OIUIOJI0TBOPeHHs; ©0) 3aKaHYUBACTCA CMEPTBIO OPraHU3Ma,;
B) HAYMHAETCSA ¢ MOMEHTA OILTOAOTBOPEHHUS 1 3aKaHYWBACTCS BBIXOZOM OpraHu3Ma us3
SMOPHOHATIBHBIX 000I0YEK;
I') HAYMHAETCS ¢ MOMEHTA OIIOZI0TBOPEHHS ¥ COCTOUT U3 BYX 3TallOB.
9. 'eHbl pacmoNoKeHHbIE B MICHTHYHBIX y4acTKax TOMOJIOTHYHBIX XPOMOCOM:
a) aJlieJIbHbIE; 0) HeaJyIeNnbHEIE; B) TOMOJIOIHYHBIE.
10. OguH U3 BHAOB H3MEHUYHUBOCTH:
a) Moau(UKaMOHHAS; 0) HOpMa peakliy;  B) KPOCCHHIOBEp
11. Hayka, 3aHMMAIOLI@siCsl KOHCTPYHMPOBAHMEM HOBBIX T€HETHYECKUX CTPYKTYP:
a) TPaHCILTAaHTOJIOTHS, 0) OMOTEXHOJIOrUs; B)T€HHasl UHKEHEPHUS.
12. Cenekus - nporecc...
a) 0JIOMalTHUBaHUS JKUBOTHBIX;
6) H3MEHEHHUS KMBBIX OPTaHM3MOB YETIOBEKOM /IS CBOUX ITIOTPEOHOCTEH;
B) M3y4YeHHS MHOT0OOPa3usi U NPOUCXOKICHHUS KyJIbTyPHBIX PACTCHUH.
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13. Uro yTBepKaaeT Teopus abroreHesa:
a) CaMOIPON3BOJIbHOE 3aPOIKACHHUE KUBHHU;
0) NPOUCXOXKACHUE KU3HU;
B) BO3MO)KHOCTB IIPOMCXOXICHHUS KUBOTO U3 HEXHUBOTO;
r) pa3BUTHE HEXXHBOH MaTePHHU.
14. JlesATeNbHOCTD )KUBBIX OPIraHU3MOB B TIPOTEPO30€ MPHUBETA K:
a) 00pa30BaHMIO I10YBBI;
6) HaKOIUIEHHIO B aTMOC(epe KUCIIopo/a;
B) IIOTJIOIIEHUIO KUCIIOPO/ia U3 aTMOC(EpbI;
r) HOJHSATHIO CYIIU ¥ 00pa30BaHUIO MaTEPHKOB.
15. CrIocOGHOCTD JKHBBIX CYLIECTB IPOU3BOAUTE OOJNBIIOE KOJIMYECTBO IIOTOMKOB U
OrpaHHYEHHOCTh MECT OOUTAHUA 1 KU3HEHHBIX PECYPCOB ABJISIOTCS HEIIOCPEACTBEHHBIMH

IPUIUHAMMU:
a) HacJIeICTBEHHON M3MeHUNBOCTH;  0) GOpbObI 32 CYIECTBOBAHHE;
B) BEIMHPaHUS; r) BUua0oOpa3oBaHMsl.

16. T'eorpaduueckuM BHI00OPa30BaHUEM HA3bIBAIOT TAKOU cr1oco6, Mpu KOTOPOM:
a) HOBBIM BUJ BO3HUKAET B NPEEJIax CTaporo apeaina;
) HOBBIN BUJI MOSIBJISETCS B MIPEJIEIax CTaporo apeaia B pe3yJipTaTe MyTalui;
B) TIOMYJISLMK B [IpeJeIaX cTaporo apeaia OKa3blBaloTCA B Pa3HBIX yCIOBHAX
oOHTaHMs;
r) KICXOQHBIH apeal paclIUpsAETCs UK PacHlIeHAeTCs.
17. i3sMeHeHws, CBSI3aHHbIE C COKpallleHHeM YHCIICHHOCTH 0co0e# BH/a, yMCHBLICHHEM
apeasa, COKpaIlleHueM YHCIia BUIOB, TIO/IBU/IOB, OIS, HA3bIBAIOTCS:
a) Apomopdo3zamu; 6) brooruueckum MporpeccoMm;
B) MauoananranusaMy, r) bronornyeckum perpeccom.
18. KpoMaHBOHIIBI - 3TO:
a) TepBbIe JIFOAU COBPEMEHHOIO BU/IA;
©) BBICILIME UCKOIaeMble IIPUMATHI;
B) BEIMEpLIKE YeJI0BEKOOOpasHbIe 06€3bsHEI.
19. CX0/ICTBO 4YeJIOBEKa U MIIEKOIUTAIOLINX CBUJIETEIECTBYCT:
a) 00 MX POICTBE U OOIIEM ILIaHE CTPOCHHUS;
6) 00 OAMHAKOBOM KOJIHMYECTBE XPOMOCOM;
B) 00 OJIHAKOBBIX YCJIOBHAX CYIIIECTBOBAHMUS;
r) 06 UX MPOUCXOKJCHUHU OT Pa3sHbIX NPEIKOB.
20. P51, B KOTOPOM IIPEACTABICHBI MPU3HAKKH €BPOMEOUIHOM PaCEL:
a) ceeTJias, MPOCBEYUBAIONIAs KOXKa, MATKHE BOIHUCTEBIE BOJIOCHI, JIULIO Y3KOE;
0) y3kuil HOC, KOPOTKHME HOTH, JKEJITOBaTas KoXka, YepHas i KOPUIHEBas KOXKa,
B) CTpO¥HbIE, YepHast ¥ KOPUUHEBas KOXa, KypuaBble YePHBIC BOJIOCHL,
r') LIMPOKOE JIKLIO C BBIAAIOIIMMHUCS CKYyJIaMH, IIIOCKU HOC.
21. YKuBas ¥ HeXMBas PUPOLIA, OKPYKaroLas pacTeHUs, ’KUBOTHBIX U Y€II0BEKA — 3TO
a) TUIaHeTa 3eMJls; 0) cpena oOuTaHuUS;
B) DKOJIOTHUECKas HAIIA; ) IKOCHCTEMA.
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72 Kakoii aGHoTHYeCKUH (GaKTOp MOKET TIPUBECTH K PE3KOMY COKPAIICHHUIO YUCIICHHOCTH
TONYJISILIMK PEYHOTO oobpa:

a) 0OWIIBHBIE JOMK/IU JIETOM; 6) yBeuueHre YHCICHHOCTH BOJHBIX pacTeHU;

B) epechIXaHHe BOAOEMA; r) MHTEHCHBHBIH OTCTPeN YKUBOTHBIX.
73, K 6uoTHuecKUM (aKkTopaM OTHOCHT

a) ynpTpaduoneToBoe U3ITyUCHHUE; ©) mapasuTU3M;

B) COlepXKaHue KUcuopoa B cpexe; r) KIUMaTH4eCKHe.
24. OnpepenuTe NpaBHUIbLHO COCTaBJIeHHYIO MUUIeBYIO LCTIb:

a) sictpel — Apo3 — CyceHuia = KpaIuBa;

6) kpanuBa — J[po3J — TyCeHHUIA — sCTpeO;

B) ryceHuIa — Kpanusa — 1po3s — ScTped;

r) KpamnuBa — IyceHuna — Jposa — sctped.
25. ®opma MEKBHIOBBIX OTHOILEHHUH, IPU KOTOPOH B3auMojielicTBHE UIs ABYX BUJIOB
BBIFOJIHO K&XJOMY M3 HUX:

a) cum6103; 6) KOHKYPCHLIHS, B) XUIIHUYECTBO; r) HeHTpaIA3M.

BapuaHr 2

BuiGepuTe PaBUIbHBIH OTBET:
1. TloaTBepkAEHHAS THIIOTE3a.
a) hakr; 0) 3aKOH; B) 9KCIIEPHMEHT.
7 B coctas mounekybl JJHK BXOAT a30THCTEIC OCHOBAHMUSL.
a) aJeHuH, IyaHuH, IITO3UH, TUMMH; ) azieHMH, I'yaHuH, JeduuH, TUMHAH;
B) HET PABHJIBHOIO OTBETA.
3 [LioTHOE 06pa3oBaHue BHYTPH KJIETKH:

a) KJI€TOUHbIH LEHTD; ©) KJIeTo4HOe P03 B) XpOoMOCOMa.
4. OnHa U3 BOKHEUIINX (yHKLUH JTA30COM:
a) CHHTE3 (EPMEHTOB; 6) nepeBapyBaHie OTMEpPIIMX KJIETOK;

B) CHHTE3 FOPMOHOB
5. (asa My ACTEHUSIMHI KIETOK NPH MATO3E:

a) narepdasa; 6) Tenodasa; B) Tenodasa .
6.Crioco6 6ecrnonoro pasMHOKeHH.
a) MeHos; ©) MOYKOBAHUE; B) KOUKOBaHUE.

7. Tlepuo/ibl OHTOIEHE3A!
a) SMOPHOHATLHBIHA, 0CTYMOPUOHAIEHBIH;
6) npen>MOPHOHAIILHBIH, SMOpHOHANBHBIH, 10CTIMOPHOHATBHBIA;
B) [pePMOPHOHAIIBHBIH, 10cTIMOpHOHANBHBIA
r) 9BOJIOIIMOHHbIH, MO pHOHATLHbIH, OCTIMOPHOHANBHBIN.
8. Haspanue BTOPOro 3Tana OHTOreHesa:
a) raMeToOreHes; 6) criepMaToreHes;
B) SMOPHOBAIBHBIN; r) TOCTIMOPHOHATIBHBIH.
9. CoBOKYHOCTH I'€HOB KOTOpbIe OpTaHisM foJlyuaeT OT POJIUTeleh:

a) KapuoTHIL; 0) reHOTHIL; B) (heHOTHIL.
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10. CBOMCTBO BCeX JKMBBIX OPraHM3MOB TepefaBaTh CBOM TNpPU3HAKM U CBOMCTBA U3
MOKOJIEHHS B TIOKOJICHHE:

a) HaCNEeJCTBEHHOCTh;  0) H3MEHYUBOCTD; B) 3aKOHOMEPHOCTH.
11. Kakast oTpaciib OUOTEXHOJIOTUH 3aHUMAETCs KITOHMPOBAHNCM:
a) TeHHAasi UHKEHEPHS, 0) KiIeTovYHask HHKEHEPHS;

B) MUKPOOHOJIOTUYECKHM CHHTE3.
12.HazoBuTe spienue, Onaromaps koropomy I.JI. KapneyeHko nOJy4us IUIOOBHTHIC
rUOPH/IB] PeIbKH U KaIlyCThl.
a)MyTAl{H HECKOJIbKUX [eHOB; 6) MONMIUION/NS; B) YIPaBJIeHHE JOMHHHPOBAHHEM.
13. Kakoii xapakTep HOCHIIH [Pe/ICTAaBIEeHUs IPEBHIX JIO/IeH O BO3HUKHOBEHHMH KU3HHU:
a) XaOTU4ECKHUH, 6) CTUXUHHO-MaTEPUATTUCTUYECKHUM;
B) METOJIUYECKHH, I') HAy4YHBIH.
14. [ 1aBHOE 3BOJIIOLMOHHOE COOBITHE B PA3BUTHH OPraHWIeCKOro MUpa B apxee:
a) BBIXOJ] pPaCTeHUH Ha CYIIy; 0) nosiBIEHHE U PacLBET MPOKapHOT;
B) MOSIBJICHHE U pacLiBET 9YKapHOT; I) MOSIBIEHNE MHOTOKJIETOYHBIX
KUBOTHBIX.
15. T'naBHbIH 5 PeKT ecTeCTBEHHOro 0T00pa SBIACTCS MOBLILICHUE YaCTOThI:
a) FeHOB B IOMYJISIMH, 00eCreYrBalOIMX PA3MHOXKEHHE B MMOKOICHUAX;
6) reHoB B momynsuuu, obecreunBaioluX Oosee MIMPOKYIO H3MECHYHBOCTH
OpraHU3MOB;
B) reHOB, 00eCIeYHBAIOIIMX COXPaHEHHE IPU3HAKOB BUAA y OPraHU3MOB;
r) MOSIBJICHHE B IMOILYJISILUUK TeHOB, 00YCIIOBIHBAIOIIHMX IPUCIIOCOOICHUE OPraHU3MOB
K YCJIOBUSIM CYILECTBOBAHMS.
16. TTpouecc paciuMpeHHs apeaia MCXOAHOro BU/a MM pacyICHEHHE apealia Ha
M30JIMPOBAHHBIE YacTU PU3NUECKUMU TperpagaMu (ropaMu, peKamy, KITMMaTHIeCKUMHU
(akTopamu) SIBISIETCS OCHOBOH:
a) DKOJIOrMYeCKoro BHIoobpazoBanus; 0) BopwObI 3a CyIECTBOBAHHE;
) OTHOCHTENBHON MPUCIIOCOOICHHOCTH; I') ['eorpagueckoro BU1000pa3oBaHusl.
17. VBenuueHHe YMCIEHHOCTH BHAA, PACIINPEHHE apealia, yCKOPEHHE BHI000pa3oBaHus
ITPeICTABILIOT COOOM:
a) Apomopdos; 6) buonoruyeckui perpecc;
B) Manoananranuro, r) Buonoruueckuii mporpecc.
18. YenoBek yMelbIii OTHOCHUTCS K:
a) IpeBHEMILIM JIIOISIM; 0) IPEBHIM JIIOLSM;
B) 00€3bSHOIOMIAM,; I') HOBBIM JIIOJSIM.
19. O pozcCTBe YenoBeKa U 4eTOBEKOOOPasHbIX 00€3bSH CBUACTENLCTBYET:
a) CIIOCOBHOCTE K MPSIMOXOX/ICHMIO;  ©) CXOACTBO 3a00NeBaHUH;
B) HaJli4ue y HUX S-00pa3HOro ro3BOHOYHHKA.
20.Psin, B KOTOPOM TIPE/ICTABIIEHbI IIPU3HAKK HETPOMIHON PaChL:
a) CTpOiiHBle, YepHasi 1 KOpUUHEBas KOKa, KypyaBble YE€PHBIE BOTOCH,
0) KOpPOTKHE HOTH, )KeJITOBaTas KOXa, JKeCTKUE NPAMbIE BOJIOCHL,
B) IIMPOKOE JIMIIO C BHIIAIOIMMUCS CKyJIaMH, IUIOCKHH HOC;
) HO3APH MO YyIJIOM APYr K JpYyry, CBemias, MNpOCBEUUBAIOIUas KOXa, MATKHMC
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BOJIHUCTBIE.
21. OtnenbHbIe JIEMEHTBI CPEJIbL oOuTaHus — 3TO
a) 6;10kM GUOreoLeH03a; 6) SKOJIOrHUecKue HaKTophL;
B) CTPYKTYPHBbIE 31€MEHTBL; I') 3KOCHCTEMBI.
22. Kaxoil (hakTop cpelibl CILyKUT CHUTHATIOM JUIA [IOrOTOBKY NTHIL K ITepeJIeTaM.
a) TOHIKEHHE TEeMIepaTyphl Bo3ayxa;  ©0) HM3MEHEHHC IPOIOJDKUTENBHOCTH
CBETOBOTO [IHJ;
B) yBelIHUeHHE 00JIaYHOCTH; ) H3MEHEHHE aTMoc(epHOro JaBJICHUS.
73. K abroTuyeckuM Gaxropam OTHOCAT:
a) mojpbIBaHIe KabaHaMHU KopHeii; ©) HalIeCTBUE CapaHtH;
B) 0Opa3oBaHue KOJIOHUH IITHUIL r) OOMIbHbIM CHEromna.
24. Onpenenute NPaBUIBHO COCTABICHHYIO MUILEBYIO LEMb:
a) yalixa—OKyHb—MaJIbKH pBIO—BOAOPOCIIH;
6) BomOpOCIH —yYaiika—OKyHb—MAIbKHU pbI0;
B)BO/I0POCITU—MaJIbKH pBIO—>OKyHb—>UalKa;
I') MaJIbKH p516—>Bonopocnﬂ-—>orcyﬂb——>qaﬁ1ca.
25 [oenanne OJHONO OpraHu3Ma APYrMM OpraHu3MOM NOCPEACTBOM OTJIaBIMBaHUA U

yMepIIBICHHS:
a) KOMMEHCAITH3M; 0) mapa3uTH3M;
B) MyTYyaJIH3M; I') XHIHAYECTBO.

JTAJI0OHbl OTBETOB:
Bapwuanr 1

1 2 3 4 5 6 7 3 9 10 | 11 | 12 | 13

14 |15 |16 |17 |18 | 19 | 20 21 22 |23 |24 | 25

Bapuaur 2

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

14 115 |16 |17 | 18 |19 |20 | 21 22 | 23 |24 |25
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3. KpuTepuu oueHKH BHINOJHEHHBIX 32 1aHHH

3.1 KpurepHn OleHOK TeOPeTHYECKHX 3HaHMil (TeKyUHHA KOHTPOJIb).

«5» - «OTJIMYHO» BBICTABJIACTCH, €CJIH CTYACHT IIOJIHOCTEIO BHageeT

TEOPETHYECKUMH 3HAHUSIMH U MOXET HX obocHoBaTh He MeHee 86-100 % momydeHHbIX
3HaHUH.

«4y» - «XOpOIIO» BBICTABIAETCH, €CIU CTYACHT JIOMYyCKaeT HEKOTOPBIC HETOYHOCTH B

TeopeTHUecKoM 000CHOBaHUH He MeHee 75-85 % 1OJyueHHBIX 3HAHUH.

«3» - «YIOBJETBOPUTEILHO» BBICTABIAECTCS, CCJIH CTYACHT MOXKET 000CHOBATH

TeopeTHyYeCcKu He MeHee 61-75 %o 1oTy4eHHBIX 3HAHWH.

«2» - «HEYIOBJIETBOPUTEILHO» BBICTABIACTCA, €ClIi CTYHACHT HE MOKET

TeopeTHueckd 060cHOBaTh MeHee 0-60 % MoTy4eHHbBIX 3HAHUM.
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CIIMCOK JIMTEPATYPBL:

OcHoBHAs JIHTEPaTypa:

1.Buonorusi: 6a30BBI ypOBeHb: Y4eOHMK s 06pa30oBaTeNbHbIX ~ OpraHu3alliH,
peamu3ylomux ~ OOpa3oBaTeNlbHble — TPOrpaMMbl  CPEJUCro 11podeCCHOHANBHOTO
obpasoarns / W.B. Aradonosa, A.A. Kamenckuit, B.M. Cusornasos. - Mocksa:
ITpocseuienne, 2024, - 271c.: u. - (Yuebuuxk CIIO)

JlonoJHUTEbHAasI TATepaTypa:

1.Buosorust 10 xmacc: yue6. mus obiieoOpa3oBar.. opranusanuii: 6a3oBbii ypOBEHB/
(B.B.ITaceunuk, A.A.Kamenckuii, A.M. Py610B ): nox pea. B.B. INaceunuxa - 2-e u3 . -
M.: TIpocseiuenwue, 2020, - 223¢. ui. - (JTMHUsI HKU3HH)

2 Buonorua 11 knace: yue6. mis obmieoOpas3osar.: opranu3anuii: 6a3soBbIil ypOBEHB/
(B.B.IMaceunnk, A.A.KameHCKHH, A.M. Py6uos ): mox pea. B.B. Ilaceunuka - 3-e u3m. -
M.: Ipocsentenue, 2021, - 272¢. ui. - (JIuHus XKU3HH)

3.EcrecTBo3Hande. 11 xmacc: yueG. s obuieoOpasopart. opraHu3auuii 6a30BbIH
yposers/ M.JO.Anekcaninna, K.B.Tanaktuonos, A.B. Jlsmues, M.A Illatanos; noa. pea.
LIO. AJlekcalnHoii.- 9-e u3x., crep.- M.IIpocsemenue, 2022.-255¢.

4 Bronorns.O61ast 6uosorus 10 kiacc: 6a308bii ypoBeHb: yueOHuk/B.1. CuBornasos,
1.b. Aragonosa, E.T. 3axaposa: -11-e u3na., crep. Mocksa: IIpocsenieHue, 2022.- 258 c.
5. Buoorus.O61as Guonorusl 1 kinacc: yueOHUK: 6a30BbIH YPOBEHbD /B.A. CuBoriasos,
.B. Aradonosa, E.T. 3axaposa: -10-¢ u3z., cTep. M.: TIpoceuienue, 2022.- 208 c.
6.Buonorust ulst podeccuil ¥ CnenualbHOCTe TEXHHYECKOTO 1 eCTeTCBCHHO-HAYIHOTO
npoduis: yuel. JUBt CTyA. YYPEKACHUH Cpel. npod. o6pazosanus /B.M.KOHCTaHTHHOB,
A.T. Pesanos, E.O.®aneesa; mox pea. B.M. Koncranrunosa. - 9-e wu3md., cTep. - M.:
Wsnarenbekuii uentp "Axamgemus”, 2020r. - 336 c.

7 Buonorust wist npodeccuii ¥ CIeLHaNTbHOCTEH TEXHHIECKOTO H €CTETCBCHHO-HAYHOTO
npobuis: y4eOHUK MUIst CTYl. yUPEKACHUH Cpex. npod. obpasosanus /B.M. Koncrantu-
noB, A.I'. Pesanos, E.O.Daneesa; moj pex. B.M. KoncrauTthHoOBa. - 6-¢ U31., cTep. - M.:
Usnarensckuii nentp "Axagemus”, 2017r. - 336 c.

8.Buonorus: y4eGHUK JUIs CTyHA. YYPEKACHHH  Cpel. npo¢d. ob6pasopanus / B.M.
Koncrautunos, A. I'. Pezanos, E.O. ®azeesa; moa pex. B.M. KoHCTaHTUHOBA. - 8-€¢ U31.,
ctep. - M.: Mi3patensckuit nentp "Axagemus’, 2014r.-320c.
9.Dxosorus: yueOHUK M TNPAKTUKYM Ui CPEHEro npodeccHoHalIbHOr0 06pasoBaHs/
E.M.ITasnosa, B.K.Hosukos- 2-¢ u3i. mnepepad. m J0moil. - Mocksa: M3natenbcTBO
IOpaiir, 2023.- 167 c.

10.06mas skonorus: ydeGuux/M.B. Tanenepus.-2-e¢ H3J.- M.:®OPYM: HMHOPA-
M,2015.-336¢.

NuTtepHeT-pecypcebl:

1 .www.sbio.info(Bcs  Ouomorus. CospemeHHas OMOJIOTHS, CTaTbd, HOBOCTH,
oubmorexa). www.window.edu.ru(Equnoe oxHo noctyna K 00pa3oBaTeNbHBIM PeCypcaM
WnTepHeTa 1o OUOIOTHH).

2. www.5ballov.ru/test (Tect 1nst aOWTypUEHTOB IO BCEMY IIKOJIBHOMY KypCy
6uonorun). www.vspu.ac.ru/deold/bio/bio.htm(TenekoMMyHHKAIMOHHBIE BUKTOPUHBI 110
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6HONIOTHH — SKOJOTHH Ha cepBepe BOPOHEKCKOro yHUBEPCUTETA).
3.www.biology.ru(buonoruss B OTkpbiToM Kojutemke. CaiT CONEPKUT 3JIEKTPOHHBII
yue6HHK o 6uonoruu, On-lineTecTsr).

4. www.informika.ru(QneKTpoHHbIH y4eOHMK, OOJBIIOH CIHCOK WHTEPHET-PECYPCOB).
www.nrc.edu.ru(Bruonoruyeckass KapTuHa Mmupa. Paszjen KOMIbIOTEPHOro yueOHUKa,
pazpabotaHHOro B MOCKOBCKOM IOCy1apCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

5.www.nature.ok.ru(Pefikiie W HMcYe3alollMe JKABOTHble PoccMm —  IPOCKT
Dxonorudeckoro nenTpa MI'Y um. M. B. Jlomonocosa).

6.www. kozlenkoa. narod.ru (JIns Tex, KTO Y4YUTCA camM M Y4UHUT APYTrUX; O9HO H
JAUCTAHLMOHHO, GHOOTMH, XUMHH, APYTHM IPEIMETaM).

7.www. schoolcity. by (Bronorus B BOpocax 1 OTBETax).

8.www.bril2002.narod.ru (Bronorus s MIKONbHHKOB. Kparkas, KOMIAKTHas, HO
OCTaTOYHO MOApOOHas HHpopMalms mo pasgenam: «OOuias GHOJOTH, «BboraHuka»,
«30070rU, «YeToBeK»).
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