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1. MACIIOPT ®OHJIA OINEHOYHbIX CPEIACTB

1.1. ObsacTh NpUMEHECHUA

®onn oneHounbix cpeactB (POC) — HeoThemiemass 4YacThb pabouei
pOrpamMMbl TUCHUIUIMHBI «BUONOTUS» U TIpeHa3HAYEeH JJI KOHTPOJS U OICHKU
00pa3oBaTeIbHBIX JOCTHKEHUN CTYyACHTOB, OCBOMBIIUX MPOTPAMMY JAUCLUILIUHBI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB
[enp ®OC — ycCTaHOBUTH COOTBETCTBHE YPOBHSA MOJITOTOBKU OOydYaromIerocs

tpeboBanusim @OI'OC BO 0OakamaBpuaT MO HANpPaBICHUIO MOATOTOBKU
04.03.01 Xumus, yTBEp>KICHHBIM MPUKa30M MUHUCTEpCTBAa 00pa30BaHUs U HAYKU
Poccuiickoit  ®enepanun ot 17 uronst 2017 . Ne 671 (¢ u3MEHEHUSIMH U
JOTIOJTHEHUSIMH ).

1.3. Ilepeyenb KoMmeTeHUMid, (GopMHpPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI
[Ipomiecc  ocBOeHWS NUCHMIUIMHBI  HampaBiieH Ha  (HopMuUpoBaHUE

CICAYIOIInX KOMHGTGHHI/Iﬁ N HHIUKATOPOB UX JOCTHUIKCHUA:

Koa mo ®I'oC BO ‘ NHauKaTop 10CTHKEHHUS
YHuBepcaibHbIe
VK-1.1
YK-1 VK-1.2
YK-1.3

ObmenpodeccuoHanbHbIe

OIIK-2.1 3narh:

o0mye 3aKOHOMEPHOCTH TPOUCXOXKIEHHS M  pa3BUTHUSA
JKU3HH, CBOMCTBAa OMOJOTHYECKUX CHUCTEM, aHTPOIIOTEHE3 U
OHTOTEHE3  YeJIOBeKa;  OCHOBHBIE  3aKOHOMEPHOCTH
HBOJIIOIMOHHOTO  MPEoOpa3oBaHUs OPraHOB M CHCTEM
OpraHOB YEJIOBEKa;

onocepy M SKOJOTHIO, OCHOBHBIE CBOWMCTBA JKOCHCTEM,
HKOJIOTUYECKUE  3aKOHBI M  TpaBWiIa, OCOOEHHOCTH
AQHTPOIIOOMOIKOCUCTEM, BIMSHHUE HA OpPTaHW3M 4YelOBEKa
OMOTHYECKNX, aOMOTHYECKUX M COLMAIBHBIX (HaKTOPOB,
0e30macHOCTH XUMHICCKUM aJIanTalyy 9ejJ0BeKa K cpejie OOUTaHus.

9KCIIEPUMEHT, BKJIIOUasi CUHTE3, OIIK-2.2. YMeTh:

aHaJIu3, U3y4YCHUE CTPYKTYPhI U MOJIb30BAaThCsl  y4eOHOM, Hay4dHOH, Hay4yHO-IIONYJIIPHON
CBOICTB BEILLECTB U MaTepuanos, | TUTEPATYPOM s npodecCHuOHAIBHOM 1A TeIbHOCTH;
M0JIb30BAThCS JIAOOPAaTOPHBIM 000pYI0BaHUEM, padOTaTh C
MHUKPOCKOIIOM;

MIPOBOAUTH CTaTHUCTUYECKYIO 00paboTKy
HKCHEPUMEHTATbHBIX JAHHBIX.

OIIK-2.3 Biaaers:

MeTOoAaMHu paboThl C ONTUYECKHUMHU MPUOOPaMHU U CBETOBBIM
MHUKPOCKOIIOM MpY MaJIOM U OOJIBIIIOM yBEIUYEHUH;
BapUAIlMOHHO-CTATUCTUYECKUM METOJIOM JUIS OIpEEeIICHUS
«HOPMBI peakluuy», CpEeIHEro 3HAueHHs TpU3HaKa U

OIIK-2:

Cnoco0OeH npoBOAUTH C
COOJTI0ICHHEM HOPM TEXHHUKHU

HCCJIICAOBAHUC ITPOLUCCCOB C UX
y4yaCcTueM




OTKJIOHCHUA OT CPCAHCTO 3HAUCHUA.

[IpdeccronanpHbIe:

[1K-3:

CriocobeH BeIOMpaTh
TEXHUYECKHUE CPEICTBA H METOIbI
WCTIBITAHUH JIJISL PEIICHUS
TEXHOJIOTUYECKUX 32134,
MOCTABJICHHBIX CIICITHATUCTOM
0oJiee BHICOKOM KBaJTM(DHUKAITUN

[IK-3.1 3narb:

o0IIue 3aKOHOMEPHOCTH TIPOMCXOXKIEHUS U  Pa3BUTHA
JKU3HH, CBOMCTBAa OMOJOTMUYECKUX CHUCTEM, aHTPOIIOTEHE3 U
OHTOTCHE3  YEeJOBEKAa;  OCHOBHBIE  3aKOHOMEPHOCTH
HBOJIIOIMOHHOTO  MPEoOpa3oBaHUs OPraHOB M CHCTEM
OpPTraHOB YEIIOBEKA;

Oouocdepy M DIKOJOTHIO, OCHOBHBIC CBOWMCTBA JKOCHCTEM,
OKOJIOTMYECKHE 3aKOHBl W  TpaBuUiia, OCOOCHHOCTH
AHTPOIIOOMOIKOCUCTEM, BIIMSHUE HA OpPraHU3M 4YelOBEKa
OMOTHYECKNX, A0MOTUYECKHX U COIHMAIBHBIX (DaKTOPOB,
aJIanTalMy 4eJ0BeKa K cpezie OOUTaHMUS.

[1K-3.2. YmeThb:

MOJIb30BAThCsl  yUEOHOM, HAy4YHOH, HAyYHO-TIOMYJISIPHON
JTUTEPATYPOH ISl MPOPECCHOHATBHOMN IEATeILHOCTH;
MI0JIb30BAThCS JTAOOPATOPHBIM 000pYyIOBaHHEM, PabOTaTh C
MHUKPOCKOIIOM;

MIPOBOJIUTh CTaTUCTHYECKYIO 00paboTKy
IKCIIEPUMEHTATBHBIX JIAHHBIX.

[1K-3.3 Baagern:

METOJIaMU PabOThI C ONTHYECKUMU MPUOOPAMH U CBETOBBIM
MHUKPOCKOIIOM IIPH MaJOM M OOJIBIIIOM YBEIUYCHUH;
BapHAIIMOHHO-CTATUCTHYCCKUM METOJIOM JIJISI OTPEICTICHHUS
«HOPMBI peaklMW», CPEeIHEro 3Ha4eHWs] MpHU3HAKa W
OTKJIOHEHHS OT CPETHETO 3HAYCHUSI.

1.4. Dranbl GgopMHUpoOBaHMS KOMIIETEHUMH M CPeACTBAa OLEHUBAHUA

YPOBHS UX ¢GOPMHPOBAHHOCTH

Jranbl (OPMUPOBAHUSA Komnerenuuu KoHTpo/1bHO-011€eHOYHbIE
KOMIIeTEeH I cpeacTBa / cnocod oneHUBAHUS

Beenenue. Ienu Hu 3amaun | OIIK-2; Y cTHEIN onpoc, TECTOBLIN
TUCIUIIMHBI, €€ MECTO B y4eOHOM KOHTpOJIb, BBITIOJIHEHHE
nporecce TK-3 1ab0paTOPHBIX 3a/laHui,
BBITIOJIHEHUE CaMOCTOSITENIbHBIX
3aJlaHu#, MOAroTOBKa pedepaToB u

MpE3EHTALNMI
CpotictBa u ypoBHU opranusanuu | OITK-2; YcTHbI OITpoc, TECTOBBII
JKUBOTO KOHTpOJIb, BBITIOJIHEHHE
TK-3 1a00paTOPHBIX 3a/TaHUH,
BBITIOJIHEHUE CaMOCTOSITEIIbHBIX
3aJlaHu#, MOAroTOBKa pedepaToB u

MpE3EHTaLNI
Krnerka - OCHOBHast ¢dopma | OIIK-2; YcrHbIi ompoc, TECTOBBIN
OpraHu3aIy )KUBOW MaTepun KOHTpOJIb, BBITIOJIHEHHE
TK-3 J1a00paTOPHBIX 3aJIaHUH,




BBITIIOJIHCHUC CAMOCTOSTCIIBHBIX
3aJIaHM|, TIOJITOTOBKAa pedepaToB H
MpE3EHTaLHI

OOMeH BelecTB U SHEPTUH OIIK-2; Y cTHEIN ompoc, TECTOBBIN
KOHTPOJIb, BBITIOJIHEHHUE
TK-3 1a060paTOPHBIX 3a/1aHU,
BBITIOJIHEHHE CaMOCTOATENIbHBIX
3aJlaHul, MOAroTOBKa pedepaToB U
MpE3EHTaLHI
PaszmHoxenue, pocT u | OIIK-2; VYcrHblit ompoc, TECTOBBII
WHIUBUYAJIbHOE pa3BUTHE KOHTPOJIb, BBITIOJIHEHHUE
OpraHU3MOB» TK-3 1a060paTOPHBIX 3a/1aHU,
BBITIOJIHEHHE CaMOCTOATENIbHBIX
3aJlaHul, OArOTOBKa pedepaToB U
MpEe3EHTaLNI
HacnencrBeHHocTh U n3MeHUUBOCTh — | OITK-2; Y cTHBIN OIpoc, TECTOBBIN
(yHKIIMOHAJIBLHBIE CBOMCTBA JKMBOTO KOHTPOJIb, BBITIOJIHCHHUE
TK-3 1abopaTOPHBIX 3a/1aHU,
BBITIOJIHEHHE CaMOCTOATENIbHBIX
3aJlaHu#, TOArOTOBKAa pedepaToB H
MpEe3EHTaLNI
PaznooOpasue JKUBOI'O mupa. | OIIK-2; YcrHblid oIpoc, TECTOBBIN
CucrtemaTika U TAKCOHOMUS KOHTPOJIb, BBITIOJIHCHHUE
TK-3 1abopaTOPHBIX 3a/1aHU,
BBITIOJTHEHHE CaMOCTOATENIbHBIX
3aJlaHu#, OJATOTOBKAa pedepaToB U
Mpe3eHTalMI
OBOIIOIUS OPraHUYECKOT0 MHUpa OIIK-2; YcTHBII o1poc, TECTOBBIN
KOHTPOJIb, BBITIOJTHEHHE
TK-3 1abopaTOPHBIX 3a/1aHU,
BBITIOJTHEHHE CaMOCTOSATENbHBIX
3aJlaHu#, TIOATOTOBKAa pedepaToB U
Mpe3eHTalMI
Okonoruss M 310poBbe uenoBeka. | OIIK-2; YcTHBII o1poc, TECTOBBIN
@akTOpbI pUCKa KOHTPOJIb, BBITIOJTHEHHE
TK-3 1abopaTOPHBIX 3a/1aHu,
BBITIOJTHEHUE CaMOCTOATEIbHBIX
3aJlaHul, TOArOTOBKa pedepaToB u
Mpe3eHTalMI
IIpome:kyTouHas aTTecTanus OIIK-2; 3auer
I1K-3

1.5. Onucanue nokasarese (pOPMHUPOBAHUS KOMIIETECHIMMT

Kox xomnerenuun IliianupyemMblie pe3yabTaThbl 00yYeHus1 (MOKAa3aTeIH)

OIIK- 2 3Haer:

OHMOJIOTUYECKUX

CHCTEM,

o0Ire 3aKOHOMEPHOCTH MPOUCXOXKICHHUS M PAa3BUTHUS KU3HHU, CBOHCTBA
AHTPOIIOIEHE3 W OHTOICHE3  YEJIOBEKa;




OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLIMOHHOTO MTPE0OPa30BaHUs OPTaHOB U
CUCTEM OpraHOB YEJIOBEKa,

ounocepy U IKOJIOTHIO, OCHOBHBIE CBOMCTBA IKOCHUCTEM, SKOJIOTHICCKHE
3aKOHBI U TIPaBHUJIa, OCOOCHHOCTH AHTPOIIOOMO’KOCHCTEM, BIIMSHUE HA
OpraHW3M 4YeJIOBeKa OWOTHYECKUX, aOMOTHYECKUX U COIUATBHBIX
(hakTOpOB, ajanTauy YejIoBeKa K cpeie OOUTaHuUs.

YMmeer:

MOJIb30BAaThCs y4eOHOW, HaydHOH, HAyYHO-TIOMYJSPHOW IJIMTEpaTypoit
JUIs Ipo(pecCrOHANIbHOM J1eATENbHOCTH;

MOJIb30BaThCs  JTAabopatopHbIM  oOopydoBaHueM,  paboTath ¢
MHUKPOCKOTIOM;

MIPOBOJIUTH CTATHCTUYECKYIO 00pAaO0TKY SKCIICPUMECHTAIBHBIX JTaHHBIX.
Biageer:

MCTOJaMH pa6OTBI C OIITHYCCKHUMH an6opaMH u CBCTOBBIM
MHUKPOCKOIIOM IIpHU MaJIOM U 0O0JIBIIOM YBCIIMYCHUU,
BapnalqMOHHO-CTATUCTUUCCKUM METOJAOM IJid OIPCACICHUSA <«HOPMBI
peaKknuu», CPCAHCTO 3HAUCHHA IIpU3HAKA W OTKIOHCHHA OT CPCIAHCEIO
3HA4YCHUA.

[1K-3 3Haer:

o0I11e 3aKOHOMEPHOCTH MPOUCXOXKIICHUSI U Pa3BUTHSI KU3HHU, CBOMCTBA
OMOJIOTMUECKMX CHUCTEM, AaHTPONOT€HE3 M OHTOTECHE3 YEeJOBEKa;
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLIMOHHOTO MTPE0Opa30BaHUs OPTaHOB U
CHCTEM OpPTaHOB YEJIOBEKA;

o6uochepy U dKOJIOTHIO, OCHOBHBIE CBOICTBA SKOCUCTEM, SKOJIOTHUECKUE
3aKOHBI W TIpaBUJIa, OCOOEHHOCTH AHTPOMOOMOIKOCHUCTEM, BIHMSHUE Ha
OpraHM3M 4YelOBeKa OMOTHYECKHX, aOMOTUYECKUX U  COIUAIBHBIX
(hakTOpOB, aJanTAIlMU YE€TOBEKA K cpeie OOUTaHMUS.

Ymeer:

MOJIH30BaThC y4eOHOW, HAy4YHOH, HAYYHO-TIOMYJISIPHOM JIUTEpaTypou
JUIS Ipo(pecCroHANBHOM IeSATENbHOCTH;

MOJIb30BaThcs  J1abopaTOpHBIM  O0OpyAOBaHHEM,  paboTatb  C
MHUKPOCKOTIOM;

MIPOBOJUTH CTATUCTHYECKYIO 00pabOTKY SKCTIEpUMEHTANIBHBIX JaHHBIX.
Baaneert:

METOdJaMU pa6OTBI C OIITUYCCKUMH an60paMH u CBCTOBBIM
MHKPOCKOIIOM ITPpU MAJIOM U 0O0JIBIIIOM YBCIIUUCHUH,
BapHalqMOHHO-CTATUCTUYICCKHUM MCTOAOM I OIPEACIICHUA «HOPMBI
p€akuumn», CPECAHCTO 3HAYCHUSA IPU3HAKa U OTKIIOHCHUA OT CPCAHETO
3HA4YCHUAI.

1.6. Kputepuu oueHHBAHUSA KOMIETEHHHI Ha Ppa3HBIX 3Tamax HXx

(popmupoBanus
04HOi1 opMbI 00yUeHUSA
Buj Tekyuiei yueOHoi padoThl KosanyectBo 0a;10B
4 cemecTp
BrimosnHenue u 3anmra 1a60paTopHbIX padoT 40
BrInogHEeHnE KOHTPOJIBHOM PabOoTHI 10
BrimonHeHNE caMOCTOSATEILHOM pabOThI 10




3auer

40

HToro 3a cemectp:

100

HakxonureapHas cucreMa oneHuBanus mo 100-6abH0M IKaJje

YerpipexdanaabHas
cHCTEeMAa OLleHMBAHMA
IK3aMeHa

100-0aj1bHas
KaJa

BykBeHHas mkaJa, coorsercTByomas 100-
0aJJILHON mIKaJie

Cucrema
OLICHUBaHHSA
3ayera

OTIN4YHO

90-100

A — OTIIMYHO — TEOPETUUECKOE COJICPIKAHKE
Kypca OCBOCHO IMOJHOCTHIO, O€3 MpoOeIioB;
HEOOXOIUMBbIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaIoM COPMHUPOBAHBbI;
BCE MPEAyCMOTPEHHBIC POTrPaMMOii
o0y4eHust yueOHbIC 3aaHusI BBITOJIHEHBI,
Ka4yeCTBO UX BBLIIIOJIHEHHS OLIEHEHO YUCIIOM
0aJIJIOB, OJIM3KUM K MAaKCHMaJIbHOMY

Xopouio

83-89

B — o4eHB XOpOLIO — TEOPETHYECKOS
coziepKaHue Kypca OCBOCHO MOJHOCTEI0, 0e3
npo0enoB; He0OX0IUMbIEe IPAKTHIECKUE
HaBbIKU pa6OTI)I C OCBOCHHBIM MaTe€puajioM B
OCHOBHOM c(hOPMHPOBAHBI; BCE
Hpe1yCMOTPEHHBIE TIPOrpaMMoi 00yUeHHUS
ylle6HbIe 3aJaHus BBIIIOJTHCHBI, KAUCCTBO
BBITIOJTHEHHS OOJIBIINHCTBA M3 HUX OLCHEHO
YHCJIOM 0aJlJIOB, OJIM3KUM K MaKCHMaJIbHOMY

Xopouio

75-82

C — XOpOIIIo — TEOPETUIECKOE COICpKaHHe
Kypca OCBOCHO ITOJTHOCTHIO; HEKOTOPEIC
MPAaKTUYECKHUE HABBIKK PAOOTHI C OCBOSHHBIM
MaTepHalioM C(OPMHUPOBAHBI HETOCTATOTHO;
BCE MPEIyCMOTPEHHBIC ITPOTPaMMOit
00yueHUs yueOHbIC 3aJaHUsT BHITOJHEHBI,
Ka4eCTBO BBITIOJIHEHUS HU OJTHOTO M3 HUX HE
OIICHEHO MHUHHUMAJIbHBIM YHCJIOM OaJlIoB,
HEKOTOPBIC BUJIbI 33/JaHHI BBITTOJHECHBI C
omubKaMu

Y I0BIIETBOPUTEIIBHO

63-74

D — ynoBneTBOpUTEIHHO — TEOPETUIECKOE
COJIep’KaHUE Kypca OCBOCHO YaCTUYHO, HO
poOeITbl He HOCST CYIECTBEHHOTO
XapakTepa; He0OXOJMMBbIe TIPAKTHIECKHE
HaBBIKH Pa0OTHI ¢ OCBOGHHBIM MaTepHajioM B
OCHOBHOM C(DOPMHUPOBAHEI; OOJIBIINHCTBO
IPElyCMOTPEHHBIX IPOTPaMMOi 00yUdeHns
y‘{e6HBIX SaHaHHﬁ BBITIOJTHEHO, HEKOTOPBIE U3
BBITNTOJTHCHHBIX SaHaHHﬁ coaepkar OIINOKHU

Y 10BIETBOPUTEIILHO

50-62

E — mocpencTBeHHO — TeopeTHIecKoe
coJlep)KaHNe Kypca OCBOGHO YaCTHIHO;
HEKOTOPBIE MPAKTHUECKUE HABBIKK paOOTHI HE
chopMupOBaHBI, MHOTHE MPETYCMOTPEHHBIS
y4eOHOU mporpaMMoii 00ydeHus: yueOHbIe
3aJJaHHs HE BBITIOJIHEHBI JIN0O Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLIEHEHO
YHCIOM 0aJUIOB, OJM3KUM K MHHUMAIILHOMY

3aureHo

HeynosneTBopurensHo

21-49

FX — HeyI0BIETBOPUTENHHO — TEOPETUIECKOE
CoOJIepXKaHUE Kypca OCBOCHO YaCTHYHO;
HEOOXOIUMBIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTCPHAIOM HE
chopMHupOBaHbI; OOIBITHHCTBO
MIPEeTyCMOTPEHHBIX YIeOHOM MPOrpaMMoit
00y4eHns yaeOHBIX 3aJaHUN HE BBITOJTHEHO
7100 KauyecTBO MX BHITIOJTHEHUS OI[EHEHO
YUCJIOM 0aJI0B, OJU3KMM K MHHHMAaJIbHOMY

He 3auteno




MIPU JOTOTHUTEIHHO CAMOCTOSTENLHOM
paboTe HaJl MaTepHaIoM Kypca BO3MOXKHO
MOBBIIIICHUE KAYECTBA BBHIOJHCHUS YICOHBIX
3aJaHul

HeynonerBoputenbsHo 0-20 F — HEeyTOBIETBOPUTENEHO — TECOPETHICCKOE
coJiepkaHue Kypca He OCBOEHO;
HE0OX0ANMBIE PAKTHYECKUE HABBIKU PabOThI
He c(OPMHUPOBAHBI; BCE BBHITIOIHEHHBIE
y4eOHbIe 3aJaHus COJepKaT TPyObIe OIIHOKY;
JIOTIOTHUTENbHASI CAMOCTOSTENIbHAsL paboTa
HaJl MaTepHaIoM Kypca He IPUBEICT K
KaKoOMY-JI100 3HAYMMOMY MOBBIIICHHIO
Ka4eCTBa BBIIOJIHEHHUS YUCOHBIX 33JaHUi

2. KOHTPOJIBHO-OEHOYHBIE CPEACTBA

2.1.OueHo4YHbIe CPEACTBA TEKYIIET0 KOHTPOJIsl (TUIIOBbIE)
Bonpoce! AJis1 yCTHOTO onpoca:

[Ipenmet Ouonoruu. Mecto 61Mo0oruu B yueOHOM IpoIiecce.

buoinorus kak cucrema Hayk. buonornyeckue MeToabl.

Kpatkuii uctopuueckuii ouepk pa3BUTHS OUOJIOTUU.

Onpenenenue xKu3HU. bruonornyeckas CynHOCTb KU3HHU.

@yHaaMEHTAIIbHBIE CBOWCTBA KUBOW MATEPHH.

YPpOBHU OpraHu3anuy >KUBOroO.

Haubonee pacnpocTpaHeHHbIE TEOPUU MPOUCXOXKICHUS KU3HU Ha 3eMJle.

Crpoenue u ¢ynkunu kietku. BemectBo u sHeprus. Metoasl U3ydeHUs

KJIETKH.

9. Knerounas teopus.

10.YpoBHU OpraHu3annu KJIETKU: TPOKAPUOTUUECKUI U 3yKapUOTHUYECKUM.

11.CtpoeHne 2yKapuoTHUECKOW KIIETKH: KJIETOYHasi 000JIOYKa M MPOTOILIACT;
Ononornyeckrue MeMmOpaHbl, LIUTOIIa3Ma; AP0, MUTOXOHIPHUH, TIIIACTHIbI,
pUOOCOMBI U IpyTHe OPTraHOU/IbI; UX CTPYKTYpa U (PYHKIIUH.

12.0co0eHHOCTH CTPOCHHUS KJIETOK pacTEHUM, IpuOOB, )KUBOTHBIX.

13.XuMuyeckuii cocTaB JKMBOW MaTepUM: MAKpO M MHUKPODJIEMEHTHI,
HEOpraHUYeCKHe BEIECTBA.

14.Ctpoenue u QyHKIMH MAKpOMOJIEKYJI: YIJIEBOJbI, AMUHOKHUCIIOTHI U OEJIKU
(mpeacraBieHue o0 (QepMeHTaX W HUMMYHOIVIOOYJIMHAx),  JIMIIHJBI
(ctpykTypHbIe, 3anacHbie), AT®, nyknennosbie kuciotel — JIHK u PHK.

15.Knetka kak OTkphiTasg cuctemMa. OOMEH MEXIy KIETKOW U OKpYyKarouien

NI owWDE

CPEIOH.

16.Opranu3aius NoToka BemecTB. MeMOpaHHBI TPAHCIIOPT, €r0 CYITHOCTh U
BU/IBI.

17.Opranusanus notoka suepruu. Poas ATO.

18.Opranuzanuss  nmotoka  uHGopmanuu.  Poip  INIMKOIMOUAOB U

TIMKOIIPOTCHUI0B.




19.HacnenctBeHHOCTs M W3MEHUYMBOCTb. Mx  Buael. HacneacrBenHas
uHbOpMaIUs U peann3aliis ee B KIETKE.

20.I'eneTnyeckuii Ko/I.

21.buocunres Oemnka.

22 . TpaHCKPUIIIHUS U TPAHCIISIIIHSL.

23.3aKOHOMEPHOCTH Tepeaauu TeHeTHIeCKol nHPOpMaInu.

24 Perutnkarusi.

25.I'eHeTnyeckasl OpraHu3alys XpoMOCOM.

26.0OCHOBHBIE THUIIBI I€JICHUS KIETOK: MUTO3 U MEHO3.

2(.Pa3MHOXEHHNE — OJJHO U3 (PyHIaMEHTAJIBHBIX CBOMCTB KUBOTO.

28.®opMsl pazMHOkeHUs. becnionoe pazMHokeHue. [lonoBoe pasMHOXKEHHE.

29.I1onsrTve OHTOreHEe3a. TUIBl OHTOT€HE3a.

30.0OcHOBHBIE 3aKOHOMEPHOCTH POCTA.

31.Muoroob6pasue >KuBbIX OPraHM3MOB Ha 3emIie.

32.Cucrematnka u TakcoHomus. Mx memm u 3amauu. [lpuHinmm OmHapHOM
HOMEHKJIATypPhI B BUIOBBIX HA3BAHUSX.

33.0OCcHOBHBIE TAKCOHBI PACTEHUI U KUBOTHBIX.

34.CoBpemMeHHas cucTeMa )KMBOTHOTO MHPA.

35.CoBpemMeHHast cucTeMa pacTUTEIBHOTO MUPA.

TeMbl 17151 TOATOTOBKY pedeparoB U MYyJIbTUMEAUUHBIX MPE3CHTALIMN:

Beenenne B Ouonoruto. MHcropust pasButus Ouosoruu. [Ipakrtuueckoe
pUMEHEHNE OMOJIOTUYECKUX 3HAHUM.

[lonaTHEe O KM3HM M XKUBBIX cucrteMax. lIpoucxoxkaeHune xu3HU. l'unoresa
36MHOTO BO3HUKHOBEHUs W3HM OnaprHa-XoJaerHa; YCIOBHS W CTapTOBBIE
3Tanbl 00pa30BaHUsi MAKPOMOJIEKYJ U KUBBIX OPTraHU3MOB.

[TonsiTHE O JKM3HM W JKUBBIX CHCTEMax. AJIBTEpPHATUBHBIC THIOTE3BI
BO3HMKHOBEHUSI KU3HHU (TTAHCIIEPMUSI, CAMO3apOKICHUE).

Krnerka - ocHOBHas ¢opma opranmu3zaiuu xuBoi Marepuu. Co3aHue U pa3BUTHE
KJIETOYHOU TEOPUU

CtpoeHue NpoKapuoTHYECKON KICTKH.

Paznuuus B CTPOEHHM TUIMYHBIX PACTUTENbHOW, TPUOHON M JKMBOTHOW KIIETOK.
Oprannueckue COeUHEHUS, COIEPKAIINECS B KIIETKE.

Pu3nyecKre CBOMCTBA IIPOTOILIA3MBbl. JIBUIKEHUE MOJIEKYI.

H&CJ’I@)ICTBCHHOCTB U UBMCHYHUBOCTH — (byHKL[I/IOHaHBHBIC CBOMCTBA KMBOTIO.

OBOJIIOIMSL OPTAHUYECKOTO MUPA.

OBoutrous yenoBeka. Yenosek u ipyrue npumarthl. Mickoraemblie mpuMaThl.

YenoBekoobe3bsiHbl. [TukekanTpor, cuaantpoi. IIpeacraBurenu pogaa homo.

Pa3Butue kyiabTypbl. COBpeMEHHbIE YEIOBEUECKHUE PACHI.

DKOJIOTUs U 300POBEC YCJIOBCKA.

OcHOBHBIEC OMOJIOTHYECKHUE 3aKOHbI, TCOPHUHU Y 3aKOHOMEPHOCTH




IIpakTHuyeckue 3aganus (oopasen):

JlabopaTtopHoe 3ansaTue 3 — 4 yaca

Tema: Knerka - ocHOBHas (hopma opraHu3aliy KUBOH MaTEPUH
Lenv 3anamua. O3HaKOMUTHCS C OCHOBHBIMHU TOHATHUSIMU O KJIETKE Kak
OCHOBHOM (opMe CYIIECTBOBAHHUS >KUBOW MAaTE€pUH, C CO3JAaHHEM W Pa3BUTHEM
KJIETOYHOW TEOPHH, C OCOOCHHOCTSIMH CTPOCHHUS KJIETOK MPOKAPUOT U 3YKAPHOT
(rpuboOB, pacTEeHUMN, KUBOTHBIX).
Konmponwvnwie sonpocwi:

1. Crpoenne u @QyHkuu kietku. BemectBo u sHeprusi. MeTombl
U3YUYECHUS KIIETKH.

2. Knerounas teopus.

3. YpoBHU OpraHu3aIuu KJICTKH: IPOKAPUOTUUYECKUI u
AYKAPUOTUYECKUH.

4. CTpoeHHE DHYKAapUOTHYECKOM KIETKU: KJIETOYHas O000JIouKa H
MpPOTOIUIACT, OHOJIOTHYECKHE MEMOpaHbl, LUTOIIa3Ma; SApO,
MUTOXOHJIPUH, TJIACTHUBI, PUOOCOMBI W JApPyTHE OPTaHOUIBI, HX
CTPYKTypa 1 (PyHKIUU.

5. OCcOOGEHHOCTH CTPOEHUS KIETOK PACTEHU, TpUOOB, )KUBOTHBIX.

Xo/ 3aHATHA:
1. Ucrnionb3ysi yueOHBbIE TaOJMIIBI, PACCKAXUTE O CTPOCHUM U (DYHKIHUSIX

KJIETKH KaK OCHOBHOM (POPMBI CYIIIECTBOBAHUS KUBOW MaTEPHH.

3anuimTe B TETPadb:
OcHogHnble yacmu (KOMROHEHMbl) K1eMKU:

1.

2.

3.

OcHogHble PyHKUUU K1emKU:

2. N3moxnTe OCHOBHBIE IOJIOKEHUSA KIETOYHOM TEOPUHU, HA3BAB €€ aBTOPOB,

MCCTO U BpEM:A €€ CO3AaHMAA. 3anummTe B TCTpaab:

OcHo6Hble NON0IICEHUA KIEMOYHOIL meopuu

3. O6’I)}ICHI/IT€, YEM OTIIMYAIOTCA KICTKU IIPOKAPUOT H I3YKAPHUOT, HCIIOJIL3Y:



y4eOHble TaOJUIbl. 3apUCYWTE NPOKAPUOTUYECKYIO KIIETKY U IYKapUOTHUYECKYIO
KJIETKY B TeTpaan. O003HaYbTE 3JIEMEHTHI UX CTPOCHHsSI HA pUCYHKaX | u 2.

Pucynok 1. IlpokapuoTnueckast KJI€TKa:

PucyHok 2. DykapuoTnyeckas: KJIETKa:

4 Vicnonb3yst yueOHbIEe TaOIHIIbI, PACCKAXKUTE O MUKPOCKOTTMYECKOM CTPOECHUU

3}7KapI/IOTI/I‘ICCKOI\/'I KJICTKH, Ha3BaB 0COOEHHOCTH CTPOCHHUSA MW BBIIIOJHACMBIC

(GyHKIMM €e 4YacTeil, opraHesl, MUKPOCTPYKTYpP M BKJIIOYEHHUMN. 3aroiaHUTE

CpaBHUTENbHYIO Ta0IUIy 1.

Tabnuua 1. MUKpOCKOMMYECKOE CTPOCHHUE 3YKAPUOTHUECKOUN KIETKU

Ne Ha3Banue yacTu
KJIETKHU, OPraHeLIbl,
MHUKPOCTPYKTYPbI WIH
BKJIIOUEHHH.

PucyHnok

Oco0eHHOCTH
CTpoeHust

BreInognsieMbIe
OCHOBHEIE
GyHkuun

5.M3rotoBbTE BpEMEHHbIE MUKPOIIPENapaThl pACTUTEIBHOM, )KUBOTHON U TPUOHOM

KJICTOK. PaCCMOTpI/ITe moa MHUKPOCKOIIOM, OTMETHUB CXOAHBLIC W OTIIMYHUTCIILHBIC

4YepThl CTpPOEHHUA. 3apucylTe B TeTpagbr W 0003HAuUbTE Ha pPHUCYHKaxX 3-5

O0COOEHHOCTH CTPOEHHUSI.




Pucynok 3. PactutenbHas kieTka

( ):

Pucynok 4. I'puOHnas kineTka

( ):

Pucynok 5. JKuBoTHas KieTka

( ):

6.CruemaiTe BBIBOJ 110 3aHATHUIO.

CamocTosiTe/IbHBIE 321aHNS ISl CTY/IeHTOB (00pa3en):

JlaGoparopHoe 3ansiTue 1 — 2 yac
Tema 3ansaTusi: Beenenue. llenu u 3amaun QUCHUIUIMHBL, €€ MECTO B y4eOHOM
TpoLecce
Henv 3anamusa. O3HAKOMUTBCS C COAEPKAHUEM, MPEIAMETOM, 3aJadaMd U
METO/IaMH, UCTOPHEH pa3BUTHUSI OMOJIOTUN KaK HAYKH.
Xo/ 3aHATHUSA:

3aaHud I CaMOCTOSATEIbHOI PadoThI

1.ITo mpakTUKyMaMm paccMOTpUTe 1 0003HaUbTE Ha pUCyHKe 1 netanu
MHUKPOCKOIIA!



Pucynok 1. Muxkpockon

MexaHn4ecKkasi 4acTh:
1l-mraTus;

2-TIpEAMETHBINA CTOJIHK;
3-npenapaToepiKaTenn
(KJI€MMBI);

4- BUHTBI TTpENapaToOBOIUTENS;
5-1y0yc;

6-peBoJbBED;
/-MaKpOMETPUYECKUI BUHT;
8-MUKpOMETPUYECKUI BUHT;
9-BHHT CHCTEMBI KOHACHCOPA.
OcBeTHuTEJbHAS YACTh:
10-3epxkaio;

11-nuadparma;
12-xoHmeHcop.

Onruyeckas 4acThb:
13-00bexTuBsI (5%, 10x, 20X,
40x, 90x);

14-okynsipsl (7x, 10x, 15%)
2.Beryunte npaBuiia paboThl ¢ MUKPOCKOIIOM:

MUKpOCKOIT YCTaHaBIMBAIOT Ha paboyeM CTOJIE PyUKOM IITaTUBA K cebe Ha
NIUPUHY JAJ0HUA OT Kpas CToja U B TedyeHHe pPadoThl He CABUTAKT C MeCTa.
bnaronaps aTomy oOecrieunBaeTcsi MOCTOSHCTBO OcBelleHus. g paccMoTpeHus
npenapara HeoOX0AUMO:

1) ycTaHOBUTH MUKPOCKOI Ha paboyeM CTOJIE;

2) Bpalll€HUEM PEBOJIbBEPA YCTAHOBUTH OOBEKTUB € MAJIbIM yBeJIHYEeHHEM
(8x), mOAHATH KOHAEHCOP BBEPX M OTKPBITh AMAPparmy;

3) mIsias B OKYJISIp M Bpallias 3€pKajio, HACTPOUTH OCBelleHMe TaK, YTOOBI
10JIe 3peHus ObLIO PAaBHOMEPHO Oenoe (CIMIIKOM SIPKUN CBET MOKHO OCJIA0UTh C
MOMOIIBIO TUadparMel, a paay>KHbIE Pa3BOJIbI — IBU’KCHUEM KOHJICHCOPA);

4) MONOXKUTH TIpenapat Ha MPEAMETHBINA CTOJI MOKPOBHBIM CTEKJIOM BBEPX;

5) BpamieHHeM MaKpOMETPUYECKOTO BHHTA OMYCTHTh TYOYC, YMEHBIIIHNB
paccTosinme Mexkay 00beKTHBOM M mpenapatoMm a0 0,5 cMm (B_3TOT MOMeEHT
CMOTPETH He B OKYJIfAAP, 2 HA ONYCKAKINMICHA 00bEeKTHB!);

6) cMoTpeTh B OKYJSAP M MeIJIEHHO NMOAHUMATHL MAaKPOBHHTOM TYOYC,
MIOKa B I0JIE€ 3pEHUSI HE MOSBUTCS YETKOE N300paKeHHE;

7) noOUTHCS BpallleHuEM MUKPOBHUHTA 00Jiee YETKOM HaBOAKHU Ha (QOKYC;

8) paccmaTpuBaTh MpernapaT, 3aKpelnuB €ro MNpU MOMOIIM KIEMM H
nepeIBUrasi B MoJie 3pe€HUs IPU MOMOIIM BUHTOB MPENapaToOBOIUTENS;

9) mepeiiTu OT Majoro yBeJIMYEHHs] K OOJbLIOMY — IepeABUras npemnapar,
MOCTaBbTE B HEHTP MOJIS 3pPeHHMsl Ty JETallb O0ObEKTa, KOTOPYIO >KEJIaTeIbHO
paccMOTpeTh Mpu OONBIIOM YBEJIWYEHHH, PeBOJbBEPOM CMEHHTE O0bEKTHB,
MOCTaBUB 00BEKTUB ¢ OosbuM yBenudeHueM (40x, 90x), 3atem, riasas B OKYJIsIp




OYeHb MeIJIEHHO MOJHUMAliTe Ty0ycC, MOKa HE MOSBUTCS YETKOE M300pakeHue,
MIOCJIC YETO YTOYHHUTE HABOJKY MUKPOBUHTOM;

10) 3aBepmras paboTy, IEpeHTH OT OOJIBIIOTO YBEIUYCHUS K MAJIOMY, CHSTh
mpenapar ¢ IPeAMETHOTO CTOJIMKA U yOpaTh MUKPOCKON Ha MECTO.
3.Ucmonn3ys MUKpompenapaTbl, OCBOWTE METOUKY PAOOTHI C MEKPOCKOTIOM.

TecToBbIC 3a1aHM 1JIM CTYAeHTOB (00pa3en):

1. TIpenmet OHOIOTHH:
1) Bce MPOSBIICHUS KU3HH
2) ctpoeHue U (GYHKIIUH KUBBIX CYIIECTB
3) MPOUCXOXKICHUE U PA3BUTHE )KUBBIX CYIIICCTB
4) pa3MHOXXEHHUE PacTCHUI
5) pa3MHOKEHHUE JKUBOTHBIX

2. MeTtoabl OMOJIOTHH:
1) onucarenbHbIR
2) NCTOPUIECKHIA
3) aKCIIepUMEHTATBHBIN
4) OMOTreHEeTHYCCKHI
5) reHeanoruuecKui

3. 3amaun OGMOJIOTUH:
1) uzyueHne OMOJOTHUECKUX 3aKOHOMEPHOCTEH
2) PaCKpBITHE CYITHOCTH KU3HU
3) cucTemMaTH3alus )KUBBIX CYIICCTB
4) npodriIaKTUKaA HACIEICTBEHHBIX 00OJIC3HEH
5) AnarHocTHKa HAaClIeCTBEHHBIX 0OJIe3HEH

4. OOBEKTBI OMOJIOTUH:
1) BupyCHI, OaKTEpUH
2) rpuOBI
3) )KUBOTHBIC, PACTCHHUSI
4) MUHEpaITBI
5) cioun 3emin

5. CBolicTBa )KMBOTO:
1) oOMeH BeIECTB U SHEPTUU
2) romeocTas
3) HaClIeACTBEHHOCTh, K3MEHYHBOCTh
4) IOCTOSIHCTBO YK CJIa XPOMOCOM
5) yHUBEpCAIBHOCTD

6. YpoBHU Opranu3zaiuu *uBoro:
1) MOJIEKYJIAPHO-TEHETHUYECKUH, KIICTOYHBIH



2) TKaHEBO, OpraHU3MEHHBIIH

3) mONyISAIMOHHO-BUIOBOM, OMOTEOIIEHOTUYECKHIA, OnochepHBIi
4) TutaHeTapHBIN

5) semHoMI

7. Knerka:
1) cTpyKTypHas eIUHUIIA ITOMYJISIIAN
2) byHKIMOHAIbHAS eIuHUIa OHOoChephI
3) cTpYKTypHO-(QYHKIIMOHAIBbHAS CIMHHUIIA BCEX KUBBIX OPraHU3MOB
4) cTpyKTYpHO-(PYHKIIMOHAIbHAS €MHUIIA BH]IA
5) CTpyKTypHas ¢IUHUIIA TOYEK

8. CyOcTpaToM KU3HU Ha 3eMIIe SIBIISTIOTCSL:
1) Genku
2) BCe OpraHMYEeCKUE BEIIeCTBA
3) HYKJICHHOBBIC KHCJIOTHI
4) BUTaMUHBI
5) HeopraHWYEeCKUE BEIIeCTBA

9. Teopust AppeHuyca o:
1) camo3aporKACHUE )KU3HU Ha 3emiie
2) HEBO3MOXKHOCTH CaMO3apOXKICHHUS KU3HU Ha 3eMJie
3) 3aHOCE 3apobIIeii U3 KOcMOoca Ha 3eMJTO
4) aOMOTEHHOM TPOMCXOMKICHUH KU3HU
5) OMOreHHOM TPOUCXOXKICHUH KU3HH

10. Apucrorens o:
1) 3aHOCE 3apojbIlIc N3 KOCMOCa Ha 3eMITIO
2) OMOTEHHOM TIPOUCXOXKICHUH KU3HU
3) cam03apOKICHUH KU3HH Ha 3emiie
4) NIUTETHLHOM 3BOJFOIIMOHHOM Pa3BUTHUU MaTEPUN
5) XUMHUYECKOH 1 OMOJIOTUIECCKOMN 3BOTFOIIMU MATCPUH

11. Omapun A.U. onmy6nukoBan padoty «IIpoucxoxaeHue sxu3Hm» B:
1) 1895 r.
2) 1908 r.
3) 1924 r.
4) 1928 r.
5) 1953 r.

12. IlepBblit 3Tan BO3HUKHOBEHHMS >kU3HU Ha 3emiie 1o Teopun A.M. Onapuna,
XapaKTepUu3yeTcs:
1) oOpa3oBaHHEM MPOCTEHININX OPTrAaHUYCCKUX BEIIECTB U3 HEOPraHHMYECKUX
BO3HMKHOBEHUEM KJIETOK



2) CHHTE30M CJIOKHBIX OPTaHUYECKHX COCAMHCHUIT THIA OSITKOB U
HYKJICHHOBBIX KHUCIIOT

3) oOpazoBaHMEM KOallepBAaTHBIX KaIlelb

4) BOBHUKHOBEHUEM DYKAPUOTUUYCCKUX KIETOK

13. BTopoii 3Tam BO3HUKHOBEHUS KU3HU Ha 3emiie 1o Teopun A.M. Omapuna,
XapaKTEPHU3yeTCs:

1) oOpa3oBaHHEM MPOCTEHINX OPTrAaHNYCCKUX BEIECCTB M3 HEOPTaHUICCKUX

2) CHHTE30M CJIOXHBIX OPraHUYECKHX COCJMHCHHI TUIIA OCIIKOB U
HYKJICUHOBBIX KHCIIOT

3) BO3HUKHOBEHHEM ITPOCTO OPTaHU30BAHHBIX KJIETOK

4) oOpa3oBaHKEM KOallepBaTHBIX KaIlelb

5) BO3HUKHOBEHHEM 3YKapUOTHICCKHUX KJIETOK

14. Tpetuii aTan BOZBHUKHOBEHUS KU3HU Ha 3emuie no Teopuu A.W. Onapuna,
XapaKTepU3yeTCs:

1) oOpa3oBaHHEM MPOCTEHIINX OPraHUYCCKUX BEIICCTB M3 HEOPTaHUICCKIX

2) BO3HUKHOBEHHUEM IMPOKAPHOTHICCKHUX KICTOK

3) CHHTE30M CJIOXHBIX OPTaHWYCCKUX COCTMHCHUHN THITa OCIIKOB U
HYKJICUHOBBIX KHCIIOT

4) oOpa3oBaHKEM KOallepBAaTHBIX KaIlelb

5) BO3HUKHOBEHHEM 3YKapUOTHICCKHUX KIIETOK

15. YUeTBepThlii STan BO3HUKHOBEHUS >KM3HU Ha 3emiie 1o Teopuu AWM. Onapuna,
XapaKTepU3yeTcs:

1) BO3HHKHOBEHHEM MTPOCTO OPTaHU30BAHHBIX KIIETOK

2) 00pazoBaHKEM KOAllepBaTHBIX KaIlelb

3) BOBHUKHOBEHHEM T'eTepPOTPO(OB

4) BO3HUKHOBEHUEM MTPOKAPHOTOB U DYKAPHOTOB

5) oOpa3oBaHHEM MPOCTEHIIIMX OPTAHUYCCKUX BEIIESCTB U3 HEOPTAHUUICCKUX

16. HayuHnoe onpenenenue %u3HA ObLIO TaHO:
1) ®. DHrenbcom
2) Apucrotenem
3) M.B. BonbkeHmITeitHOM
4) A.. OnapuHbIM
5) B.B. Bepnajackum

17. ®opmbl KIIETOUHBIX OPTAHU3MOB:
1) nosimepHbIe
2) IPOKAPHOTHI
3) siepHbIe, TPOKAPHOTHI
4) syKapHOThI
5) BUpyCHI



18. Oco0eHHOCTH MTPOKAPUOTUYECKUX KIIETOK:
1) orcyTcTBHE OPOPMIICHHOTO SApa
2) OTCYTCTBHE XpOMOCOM
3) HayM4Me IIEHTPOCOMBI
4) pa3MHOKEHUE MHTO30M
5) HayMune HeMEeMOPaHHBIX OPTaHeII

19. Oprasesuibl MPOKAPHOTHUECKUX KIETOK:
1) kierouHas MeMOpaHa
2) sapo
3) XpOMOCOMBI
4) prubOCOMBI
5) Me30cOMBI

20. ITpoxaprOTHYECKHE KIETKU JCIIATCS:
1) amuTO30M
2) Meio30M
3) monUTEeHHEH
4) SHIOMHUTO30M
5) mm3oronuei

21. K npokapuoTaM OTHOCSIT:
1) BUpyCHI
2) GakTepuun
3) rpulsI
4) nnaHoOaKkTepHH
5) JKUBOTHBIE

22. T'unote3bl MPOUCXOXKIECHUS DYKAPUOTUIECKUX KIIETOK:
1) cumOHuoTHYECKAs
2) MaTpuyHasi
3) MHBarMHAIMOHHAS
4) KJIOHUPOBAHHUS
5) BupycHas

23. OcoOEHHOCTH YYKAPUOTUIECKUX KIIETOK:
1) umeroT 0hOpMIICHHOE PO
2) OTCYTCTBHE O(POPMIICHHOTO siApa
3) AeneHue KICTKH MUTOTHYECKOE
4) HanM4ue ME30COM
5) Hanuune MeMOpPaHHBIX OpraHeILI

24. OCHOBHBIE YaCTH SYKapHOTUIECKOMN KICTKH:
1) mna3moneMMa



2) 1UToIIa3Ma

3) xapuormiazMa

4) HyKJICUHOBBIC KUCIIOTBI
5) OenKu, KUPHI, YTIIEBOIbI

25. OcHOBa TUIa3MOJIEMMbI COCTOUT H3:
1) OTHOTO CJIOS JIMITHTHBIX MOJICKYJT
2) IBYX CJIOCB JIUIHIHBIX MOJICKYI
3) ABYX CIIOCB OEIKOBBIX MOJICKY.I
4) ci0s 6CIIKOB
5) Tpex ciioeB 0eaKOB

26. OyHKIUYU T1a3MOJIEMMBbI:
1) pasrpaHuuuTEIHHAS
2) CHHTEeTHYECKas
3) peuentopHas
4) 3amuTHas

27. lluToriasmMa COCTOHT H3:
1) simpa
2) KapuoIIa3Mbl
3) ruanoIIa3Mabl
4) opranen
5) BKJIFOUCHUH

28. OyHKIIUY THAIOIIA3MbI:
1) TpancriopTHast
2) cunte3 ATD
3) cunTe3 OeIKOB
4) roMeocTaTH4YECKas
5) meTabonnueckas

29. Oprasesnibl:
1) HEMOCTOSIHHBIC KOMITOHEHTBI KIICTKH
2) MOCTOSIHHBIC CIICIHATH3UPOBAHHBIC KOMIIOHEHTHI KJIIETOK
3) UMEIOT ONpEIeIICHHOE CTPOCHUE
4) HE UMEIOT ONPE/ICTICHHOTO CTPOCHHUS
5) BBITIOJHSIOT ONpe/ieeHHbIe (PYHKIIMU

30. MemOpaHHbIE OpraHeIbl:
1) pubocombl, chepocoMbl
2) MUKPO(DHUIaMEHTBI, IIEPOKCHUCOMBI
3) MUTOXOH/IPHH
4) anmapar I'onbmku
5) BIIC, au30cOMBI



31. HememOpaHHbIE OpraHeUIbL:
1) puboCOMEI, IICHTpOCOMA
2) KJIETOYHBIN IICHTP, MUTOXOHAPUH
3) MEKpOUIaAMEHTHI, MUKPOTPYOOUKH, MUKPODUOPUILITBI
4) kapuosieMMa
5) KJIeTOUHBIN TIEHTP

32. Oprasesuibl [UTOIUTa3Mbl KJIETOK 00IIEro Ha3HAYCHHS:
1) peCHUYKH, KTy THKH
2) MUODHUOPHILIBI, HEHPOPHUITIAMEHTBI
3) muroxonapun, II1C
4) xomruiekc ["onmbmxn
5) puGoCOMBI

33. Opraneuibl MATOIUIA3MbI KJICTOK CIIEIIMATbHOTO HA3HAYCHUS:
1) MuTOXOHIPUHU
2) KTy THKH
3) armmapar I'oybku
4) MepOKCUCOMBI
5) pecHuukH

34. Buapr OI1C:
1) riagkas
2) arpaHyJ/sipHas
3) mepoxoBaTast
4) BopcuHUATAsI
5) ckiagyaTas

35. Oynkuuun JIIC:
1) TpaHcriopTHasI
2) CHHTETHYECKas
3) pa3rpaHUUHTEIbHAS
4) 3amuTHas
5) curnanbHas

36. ®yukiuu rnaakoit JI1C:
1) cunre3 ATD
2) 3aluTHAs
3) cunTe3 OEIKOB
4) cuHTE3 YIJIeBOJIOB
5) cuHTE3 KHUPOB

37. ®ynknuu mepoxoaroi IIIC:
1) cunte3 ATD



2) curHajbHast

3) cunTe3 OEIKOB

4) cuHTE3 YTIICBOJIOB
5) cuHTE3 KHUPOB

38. CtpykTypHas equHuIla KoMriekca [ oibmxu:
1) pubocoma
2) Me30coMa
3) mepokcucoma
4) nuKTHOCOMA
5) cronka u3 3-12 yIuIomeHHbIX JUCKOOOPa3HBIX IUCTEPH

39. ®yukuu anmapara ["oasmku:
1) KOHIIEHTpaIlMOHHAs, CHHTETHYCCKas
2) 00e3BOKMBAHHUE U YIUIOTHCHHE BEIICCTB
3) obpa3zoBaHKE EPBUYHBIX JTH30COM
4) penentopHas

40. JIuzocoma:
1) opranesuia, UMerOIIas OAMHAPHYIO MEMOpaHy
2) opraHesuia, UMEOIIas IBOHHY0 MEMOpaHy
3) opraneiia, coaepKanias THAPOTUTHYCCKIE (HEPMEHTBI
4) opraunenia, yuacTtBytoias B cuatese T-PHK, p-PHK
5) opraneiia, coaep aiias mepoKCUaa3y

41. MuToXxoHApHUs — OpraHeia:
1) uMeroIasi BHyTPEHHIOKO TIIAIKYI0 MEMOpaHy
2) uMeroIasi BHyTPEHHIOI MEMOpaHy ¢ KpHCTaMH
3) uMeromas rIaaKyr0 HapyKHYI0 MEMOpaHy
4) cocrosias u3 Mmy3sPhKOB, KaHAIBIIEB
5) cocrosias U3 TUKTHOCOM

42. OyHKIUY MUTOXOHIPHIA:
1) oKuCIIeHUE BEIIECTB
2) cunte3 AJ|D
3) CHHTE3 TUIUIO0B
4) ATD
5) cuHTE3 MUTOXOHIPUATEHBIX OCITKOB

43. Bakyomu KJIeTKH 00pazyeTcs u3:
1) my3sipbKOB amnmapata ["osb1Ku
2) MUTOXOHIPUI
3) xanazbieB DI1C
4) chepocom



5) ma3mMoeMMbI

44. B BaKyoOJIsIX paCTUTEIBHBIX KIIETOK COAEPHKATCH:
1) Boa, BUTAMHHBI
2) myOWIIbHBIC BEIIECTBA, TUTMEHTHI
3) sKupbI
4) Genku
5) HYKJIEMHOBBIE KHCIOTHI

45, OYHKIMHA COKPATUTEIBHBIX BaKyOJICH:
1) cuHTE3 OCIKOB
2) CHUHTE3 PaCTUTEIBHOTO JKHPA
3) ocMoperyisus
4) BBIICTICHHE
5) cunre3 ATD

46.buonorus u3ydaer:
A — pacreHus;
b — rpu0sr;
B - MUKpOOpraHu3mel;
I' — ’KUBOTHBIX;
J1 — uenoBeka,;
E — Bce opmbl sxu3Hu Ha 3emiie, BO BCEM UX MHOT000pa3uHu.

47.BpiOepuTe YpOBHU OPTaHU3AIMN KUBON MaTEPHH:
A — KJIeTOYHBIH;
b — oprann3MeHHbI;
B — TkaneBoi;
[ — MOJIEKyIIpHO-TEHETUYECKHUIA;
J| — GuocdepHsblii;
E — xumunueckuii.

48.0T1MeTbTE aBTOPOB KJIETOYHOUN TEOPHHU:
A — Imanerayses u I'yk;
b — lapBun u Jlamapk;
B — IIInennen u IlIBann;
[' — Ceuenos u ITuporos;
JI — JleBenryk u JIununen;
E — Kpuk u Yorcos.

49. Beibepute HanboJIee MPU3HABAEMYIO THIIOTE3Y MTPOUCXOXKICHUS )KU3HHA Ha 3eMIIe:
A — maHcnepmuu;
b — buoxumuueckasi;
B — xpeaunonusm;
I' — crarmonapHas;



J1 — camo3apoxieHus;
E — >xu13Hb 3ap0OK1anach B IIIMHE.

50. dyHnaMeHTaIbHBIE CBOWCTBA KUBOTO:
A — caMOBO3POXK/ICHUE;
b — perenepanus;
B — camoo0HOBIEHHE;
[ — camOBOCTIpOU3BEICHNUE;
1 — camoperynsauus;
E — xourwroramus.

51. dakTopsl MyTareHesa ObIBAIOT:
a) OMOJIOTUYECKHE,
0) OmoTHyecKue,
B) XUMUYECKHUE,
') aHTPOIIOTEHHBIE,
1) pU3nYECKHeE.

52. KomOnHaTHBHAS H3MEHIUBOCTH (POPMUPYETCS 3a CUET:
a) IEPEeKOMOMHAILINY T€HOB MPU KPOCCUHTOBEPE,
0) pacxoXACHHUS XPOMOCOM U XpOMaTHUJ MpU Meno3e,
B) (haKTOPOB CpEIbI,
I') BOBHUKHOBEHHS MyTalluu,
1) CIIy4aifHOT'O COYETaHUs TaMEeT MPH OILI0I0TBOPECHHH.

53. K cBoiicTBaM reHa He OTHOCSTCSL:
a) TUCKPETHOCTh JICUCTBUS,
0) HEeCTaOMIBLHOCTb,
B) IOCTOSIHCTBO,
I') HEYCTOMYHUBOCTb,
1) HeCTIeLIM(PUIHOCTb.

54. [IprunHaMy BOBHUKHOBEHUS TEHHBIX MYTAIlUi SBJISIOTCS:
a) I3BMEHEHHUE YUCJIa XpPOMOCOM, HEKPATHOTO TallJIOUTHOMY,
0) U3MEHEHUE CTPYKTYPHI XPOMOCOM,
B) YBEIIMUEHUE YUCIIA XPOMOCOM, KPaTHOTO raryiouHOMY,
I') U3BMEHEHUE B CTPYKTYpE T'eHa,
1) YMEHBIIEHUE YHCIIa XPOMOCOM, KPATHOTO TarJIOUTHOMY .

55. Jlns MmyTauui XapakTepHO:
a) aJlaliTUBHBINA XapaKTep,
0) HacleyroTCs,
B) HOCSIT MacCOBBIN XapakTep,
I') ABJISIFOTCS MAaTEPUAIIOM ISl ECTECTBEHHOTO 0TOOpa,
1) HE HACTEAYIOTCS,



e) BO3HHKAIOT BHC3AaIIHO.

56. K ©OPMAM ECTECTBEHHOI'O OTBOPA OTHOCUTCA:
1- nBrKytIHIA 0TOOD;

2-CTaOMITM3HPYOIIHI 0TOOD;

3-MM3pYIITHBHEIN 0TOOD;

4-Bce BBIILIE IEPEUHUCIIEHHOE.

57. COBPEMEHHA A YEJIOBEKOOBPA3HA S OBE3bSAHA, KOTOPASA
NMEET HANBOJIBIIEE CXOJCTBO C HEJIOBEKOM:

1. ropunna;

2. THOOOH;

3.0paHryTaH;

4. muMmnanse.

58. BPEM: BBIJIEJIEHUS OTPSAJA TTPUMATDBI:
1. 75 muH.7€T Ha3axm;
2. 150 mmH.JIeT HA3axg;
3. 25 MIIH.JIET Ha3az;
4. 100 myH.JI€T Ha3aj,.

59. ABCTPAJIOIIMTEKHA U ITEPBBIE JIFOI1 BO3HUKIJIN B:
1. FOxno# Adpuxke;
2. Bocrounoii Adpuke;
3. IOxHoM A3uu;
4. YOro-Boctounoii Adpuxke.

60. CAMBIM JIPEBHUM (2,5—1,5 MJIH JIET HA3A 1) BUIOM POJIA
YEJIOBEK BbLI:

1) aBCTpaIONUTEK MOTYUHH;

2) 4enoBeK yMenblii;

3) yenoBeK MPSIMOXOSIINH;

4) HeaH epTaIell.

61. K COUUAJIBHBIM ®AKTOPAM 5BOJIIOLMU YEJIOBEKA
HE OTHOCHUTCHA:

1. peus;

2. TpyAOBas AESITEIbHOCTD;

3. 0OIIeCTBEHHBIN 00pa3 KU3HMU;

4. 60opbOa ¢ HeOMAroNPUATHBIMU YCIOBUSIMU CPEbI.

62. COI'JTACHO ITPEACTABJIEHVSM KPEALIMOHUCTOB:
1. >)xHM3HB 3aHECEHA Ha 3eMITIO U3 KOCMOCA,

2. )KU3Hb BO3HMKJIA Ha 3eMJIe U3 HEXKUBOW MaTEpHH;

3. )ku3Hb co3nana borowm;



4. >KMBOE TTIOCTOSIHHO CaMO 3apOXKIACTCA U3 HEXXHBOM MAaTCpHUH U B HACTOAIICC BPEMI.

63. COI'JTACHO TEOPUU K.-b. TAMAPKA TTPOI'PECCUBHOE YCJIOX-
HEHUE ®OPM XHNBbIX OPI'’AHMU3MOB ITPOUCXOIUT B PE3YJIBTATE:
1. rpamanmii;

2. yIIpayKHEHUSI UM HEYTIPAXKHEHUS! OPTaHOB;

3. IeWCTBUA €CTECTBEHHOTO 0TOOPA;

4. MHOXXECTBEHHBIX aKTOB TBOpeHUs borom.

64. BOPbBA 3A CYIIECTBOBAHUME — 2TO:
1. CONepHUYECTBO MEKTY OCOOSIMU OJTHOTO BHJIA;
2. COTepHUYECTBO 1 OOpBHOa MEXKTY TIPEACTABUTEIISIMU PA3HBIX BUJIOB;
3. 6opb0a 1 MPOTUBOCTOSHHUE YCIIOBUSAM OKPYIKAIOIICH CPEe/Ibl;

65. OCHOBHOI EJITHULIEN DBOJIFOLIMU 10 JAPBUHY SABJISIETCS:
1. ocoOp;
2. oMy JISAUS;
3. BUT;
4. ONOILICHO3.

66. COI'JIACHO COBPEMEHHbBIM ITPE/ICTABJIEHMSM COBPEMEHHOI
TEOPHUU DBOJIIOLIMN OCHOBHO! EJMHULIEN ABOJIFOLINN SIBJISIETCS:
1. ocoOp;
2. TIOTYJISILIMS,
3. BUT;
4. OMOIIEHO3.

67. K BOSHMKHOBEHHIO CPA3Y BOJIBIIOI'O MHOI'OOBPA3US ®OPM —
[MHOJINMOPOU3MY TTPUBOAUT:

1. nBMKyILMIT OTOOD;

2. CTa0WIIM3UPYIOIIHI 0TOOD;

3. pa3pbIBaOLIUii (IM3PYIITHUBHEII) OTOOP;

4. HY O/1HA U3 BBIIETIEPEUUCIICHHBIX (POPM.

68. JIPEI® 'EHOB — DTO:

1. cBOOOTHOE CKpEIMBaHUE 0COOEH B TOMYJISIINY;

2. CIIOHTAHHOE U3MEHEHHE YacTOThI aJljiesiel B OOJIBLIYIO I MEHBLIYIO CTOPOHY;
3. Murpammu ocodeit, 00oramarImx reHohOH] T OIS,

4. xoneGaHue YUCICHHOCTH 0COOEH B MOIMYJISLIIH.

69. K DAKTOPAM 5BOJIFOIIMN OTHOCATCA:
A. VI3MEHUMBOCTb OPraHNU3MOB.
b. EcrecTBeHHbIi1 0TOOD.
B. BHyTpeHHEEe CTpeMIIEHUE K COBEPLICHCTBOBAHHUIO.



I'. YpaxueHue v He ypaKHEHHUE OPTraHoOB.
J. Murpanuu.
E. Bopn0a 3a cyiiecTBOBaHUE.

70. B CBsI3U C ITPSIMOXOXXJIEHMEM Y UEJIOBEKA TTOSBJIAIOTCSA
CJIEAYIOIIME OCOBEHHOCTMU:
A. YBelIM4yeHne CKOPOCTH MEPEIBUKEHUSL.
b. Crona mprobOperaet cBoauaTyro Gopmy.
B. bosbiion nasnen BepxHed KOHEUHOCTH ITPOTUBOCTOUT OCTAJIbHBIM.
I'. TazoBbIe KOCTH OOPA3YIOT TYMOM YTOJ MEXIY COOOH.
J1. Mo3roBoit ot/iesn yepera MEHbIIE JIULEBOTO.
E. YMeHbI11aeTCst BOJIOCSIHOM IMOKPOB.



2.2. OueHOYHBIE CPEICTBA JJIsl HTOTOBOI aTTecTANNU (324€T)

1. lenu u 3amaun y4eOHOW JUCHUIUIMHBI «BUOJOTHS», €€ MECTO B yUEOHOM
npolecce.

2. buonorus — Hayka o xu3HH Ha 3emie. OOBEKT, MpeIMET U OCHOBHbBIE

3agaun Ouosioruu. CBs3U OMOJOTHH C IPYTUMH HayKaMu. MeTo/Ibl Hay4HBIX

UCCJIeI0BaHUM B OUOJIOTHH.

Omnpenenenue xu3HU. bruojornyeckas CynHOCTb KU3HH.

@yHIaMEHTAIBHBIE CBOMCTBA JKMBOW MAaTepud. YPOBHU OpraHU3aLUU

YKUBOTO.

Crtpoenue u pyHKIUU KIeTKU. BeliecTBo u aHeprus.

Meronb! uzydyenus kiuetku. Kierounas reopusi.

YPpOoBHM OpraHu3auu KJIETKU: MPOKAPUOTUUECKUI U 3yKapUOTHUECKUH.

CrpoeHue SyKapUOTUUYECKOW KJIETKH: KJIETOYHas 000J0YKa M MPOTOILIACT;

Ononornyeckne MeMOpaHbI, UTOIIA3Ma; PO, MUTOXOHIAPHH, TIIIACTHIHI,

pHUOOCOMEI M IPyTHE OPTAaHOUIBI; UX CTPYKTYpa U (DYHKIIHH.

9. Knetka kak OTKpbITasg cuctemMa. OOMEH MEXIy KIETKOW M OKpYIKaromen
cpenou.

10.Xumuuecknii CcOCTaB JKMUBOM MaTepuUU: MAaKpO U  MHKPOAIJIEMEHTHI,
HEOpPTraHUYECKHE BEIECTBA.

11.Ctpoenue u QyHKIHH MAKpOMOJIEKYJI: YIJIEBOJbI, AMUHOKHUCIIOTHI U OCJIKU
(npencraBnenue o (epMeHTax), JUNUAL (CTPYKTYpHBIC, 3amacHbIe),
HykienHoBble kucinotsl — JIHK u PHK.

12.Opranuzaius moToKa SHEPruu.

13.Opranuzanus nmoroka HHGOpMaIiu.

14.Pa3MHOXeHHE — OAHO W3 (yHIAMEHTAJIbHBIX CBOMCTB KUBOTO. DOpPMBI
Pa3MHOXKEHUSI.

15.becnonoe pasMHOXKEHUE.

16.ITooBOE pa3MHOKECHHE.

17.TTousiTe onToreHesa. Tumnbl OHTOreHe3a.

18.0OcHOBHBIEC 3aKOHOMEPHOCTH POCTA.

19.11pencrapnenus 06 U3MEHUUBOCTH M HACJICACTBEHHOCTH.

20.HacnenctBennas nundopmaiiys u peannsanus ee B KIETKe.

21.3aKOHOMEPHOCTH TIepeaur TeHETHIECKON HH(POpMAIIUH.

22.I'eneTnveckasi OpraHu3aIms XpoMOCOM.

23.CoBpeMeHHBIC CBEACHUS O BHJIOBOM MHOTO00Opa3WU JKUBBIX CYIIECTB.
[TonsiTue o cucreMaruke, ee ey U 3aaqm.

24 Tlonatue o takcoHoMuu. OCHOBHBIE COBPEMEHHBIE TAKCOHBI PACTCHUU U
KUBOTHBIX.

25.0CHOBBI M TEOPHH OHBOJIONUHU. [IpeanoChIIKM TEOpHUU TPOUCXOKICHUS
BHU/IOB.

26.Teopust ectecTBeHHOTO OTOOpa. COBpeMEHHbIE HM3MEHEHUS B TEOpUU
€CTECTBEHHOT0 0TOOpA.

27 Ilpeanantanus. [IpsimoMHEtHAS SBOJIOIHS.

28.TIpoucxoxaeHre BUIOB MyTeM THOpUIU3aIUH.

29.0OCHOBHBIE 3aKOHBI YBOJTFOITUH.
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30.MnanBuayanbHOE M HCTOPUUECKOE PAa3BUTHE.

31.0konorust Kak Hayka 00 OTHOIIIEHUSX OPTAaHU3MOB C OKPYKAIOIIEH CPesoi.
OCHOBBI 3KOJIOTUH. DKOJIOTHYECKUE (HaKTOPHI.

32.KpyroBopoTr BemecTB B 3kocucteme. OCHOBHOM WCTOYHUK DHEPTHUH,
00eCIeunBarOIINA KPYyTOBOPOT.

33.KuBoe BemIecTBO, €ro poJib B KPYroBOPOTE BEIIECTB U MPEBPALICHUH
sHEpruu B 6uocdepe.

34.3menenus B Ouocdepe 1Mo BIMSHUEM JIESITEIBHOCTH YEJOBEKa,
COXpaHEHHE paBHOBECHs B Orochepe Kak OCHOBA €€ IEeTTOCTHOCTH.

35.11po6ieMbl aHTPOTIOTEHHOTO 3arpsI3HEHUS] OKPY KAIOIIEH CPebl M CIIOCOOBI
eTo TPEaYTIPEKICHUSI.

36.DaKTOphI pUCKa 3I0POBBS YEITOBEKA.



