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1. HACHOPT ®OHIA OIIEHOYHbBIX CPEACTB
1.1. O61acTh NPUMEHEHHA
®onpa oneHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
POrpamMMbl TUCLHUIUIMHBI «BHONOrUsS» U IpeIHA3HAYEH JJI1 KOHTPOJIS U OLIEHKU
00pa30BaTENbHBIX JOCTHKEHUN CTYJICHTOB, OCBOMBIIIUX MPOTPAMMY AUCIUILITUHBIL.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB
[Henb @OC — yCTaHOBUTH COOTBETCTBHE YpPOBHS INOJATOTOBKM OOYyYaroLIErocs

tpeboBanusim  DPI'OC  BO OGakamaBpuaT 10 HaMpaBiICHUIO MOATOTOBKU
04.03.01 Xumusi, yTBep>KIEHHBIM MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickoit  ®Deneparun ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHHSIMH U
JIOTIOJTHCHUSIMH ).

1.3. IlepeyeHb KoMmeTeHUMH, (GOPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI
[Ipoecc  ocBOEHMS IHUCLUMIUIMHBI  HampaBieH Ha (opMUpOBaHHE

CJIeayrommx KOMHCTCHHHﬁ N HHAUKATOPOB UX HOCTHUIKCHUA:

Ko mo ®I'oC BO ‘ NHauKaTop 10CTHAKEHUS
YHuBepcaibHbIe
VYK-1.1
YK-1 VK-1.2
YK-1.3

O6menpodeccroHanbHbIe

OIIK-2.1 3nartb:

o0mme 3aKOHOMEPHOCTH TPOUCXOXKIEHHUS H  Pa3BUTHUS
KHU3HH, CBOICTBAa OMOJOTMUYECKUX CHUCTEM, aHTPOIIOTE€HE3 U
OHTOTEHE3  YEIIOBeKa;  OCHOBHBIE  3aKOHOMEPHOCTH
HBOJIIOIMOHHOTO  MpeoOpa3oBaHUs OPraHOB M CHUCTEM
OpraHOB YeJIOBEKa,

ouocdepy M DSKOJOTHIO, OCHOBHBIE CBOICTBA IKOCHCTEM,
DKOJIOTUYECKHE  3aKOHBI W  TIpaBWiIa, OCOOEHHOCTH
AQHTPONIOOMOIKOCUCTEM, BIIMSHUE HA OpPraHU3M 4YelloBeKa
OMOTHYECKNX, aOMOTHYECKMX U COIHAJbHBIX (HaKTOPOB,

6 o aZlaliTaliiy 9€JIOBCKA K CpCIC oOMTaHUs.
€30IMaCHOCTH XUMHWYCCKNU OIIK-2.2. YMeTh:

OIIK-2:

Cnioco0OeH npoBOAUTH €
COOJTI0ICHHEM HOPM TEXHUKHU

IKCIICPUMEHT, BKIIIO1as CHHTES, MOJIb30BaThCs  y4yeOHOM, Hay4yHOH, HAay4HO-TIOMYJISPHON

aHaJIM3, U3yYCHUE CTPYKTYPBI U | TUTEPaTypol U Npo(ecCHOHATBHON AeATeIbHOCTH;

CBOMCTB BELIECTB U MAaTEPUANOB, | IIOJIb30BaThCs 1a0OPATOPHBIM 00OpPYAOBaHUEM, paboTaTh C

UCCIIEOBAaHKE TPOLECCOB € MX MHKPOCKOTIOM,

yaacTHeM IPOBOJIUTH CTaTUCTUYECKYIO 00paboTKy
OKCTIEPUMEHTATBHBIX JaHHBIX.

OIIK-2.3 Biaagers:

METOaMHu pabOTHI C ONTUYECKUMHU MPHUOOPAMHU U CBETOBBIM

MHUKPOCKOIIOM TIPH MaJOM H OOJIBIIIOM yBEITUYECHUH;

BapUAIMOHHO-CTATUCTUYECKIUM METOIOM ISl ONPEAeICHUS

«HOPMBI pEaKUUU», CPETHEro 3HAUYCHUS MpU3HAKA W

OTKJIOHEHHUS OT CPEIHETr0 3HAYCHUSL.




ITpdeccnonanbvuele:

I1K-3:

Cnocob6eH BeIOUpaTh
TEXHUYECKUE CPEJICTBA K METOJIBI
UCTIIBITAHUH JIJISL PEIICHUS
TEXHOJOTUYECKHX 33]1a4,
MOCTABJICHHBIX CIICIIHATCTOM
0oJiee BHICOKOU KBaJIM(DHUKAITUN

[IK-3.1 3narb:

o0IIue 3aKOHOMEPHOCTH TIPOMCXOXKIEHUS U  Pa3BUTHA
JKU3HH, CBOMCTBAa OMOJIOTHUYECKUX CHUCTEM, aHTPOIIOTEHE3 U
OHTOTCHE3  YEeJOBEKAa;  OCHOBHBIE  3aKOHOMEPHOCTH
HBOJIIOIMOHHOTO  MPEoOpa3OBaHUs OPraHOB M CHCTEM
OpPTraHOB YEIIOBEKA;

Oouocdepy M DIKOJOTHIO, OCHOBHBIC CBOWMCTBA SKOCHCTEM,
OKOJIOTMYECKHE 3aKOHBl W  TpaBHUiia, OCOOCHHOCTH
AHTPOIIOOMOIKOCUCTEM, BIIMSHUE HA OpPraHM3M 4YelOBEKa
OMOTHYECKNX, A0MOTUYECKHX W COIHMAIBHBIX (DaKTOPOB,
aJIaTnTalMy 4eJI0BeKa K cpeie OOuTaHMUS.

[1IK-3.2. YmeTs:

MOJIb30BAThCsl  yUEOHOM, HAy4YHOH, HAay4HO-TIOMYJIIPHON
JTUTEPATYPOH TSl MPOPECCHOHATBHOM eITeILHOCTH;
MI0JIb30BAThCs JTAOOPATOPHBIM 000pYyIOBaHHEM, PabOTaTh C
MHUKPOCKOIIOM;

MIPOBOJIUTH CTaTUCTHYECKYIO 00paboTKy
IKCIIEPUMEHTAIBHBIX JIAHHBIX.

[1K-3.3 Baagern:

METOJIaMU PabOThI C ONITHYECKUMHU IMPUOOPAMH U CBETOBBIM
MHUKPOCKOIIOM ITPH MaJIOM ¥ OOJIBIIIOM YBEIUYCHUY;
BapHAIIMOHHO-CTATUCTHYECKUM METOOM JIJISl OIPEICIICHHUS
CHOPMBI ~PEaKIUW», CPEIHEr0 3HAYCHUS MPHU3HAKA W
OTKJIOHEHHS OT CPETHETO 3HAUYCHUS.

1.4. Dranbl GgopmMHpoOBaAHMS KOMIIETEHUHH M CPeACTBAa OLEHUBAHUA

YPOBHS UX ¢OPMHPOBAHHOCTH

Jrtansl popMUpPOBAHHA Komnerenunu KonTpoabHo-011eHOYHBIE
KOMIIeTeH U cpencTBa / cnocod oleHUBAHUS

BBenenue. Hemn Hu sagaun | OIIK-2; YcTHEI onpoc, TECTOBBLIN
JTUCIUIUIMHBI, €€ MEeCTO B y4eOHOM KOHTPOJIb, BBITIOJTHEHUE
nporecce TK-3 1a00paTOPHBIX 3aJlaHuH,
BBITIOJTHEHHE CaMOCTOSITEJIbHBIX
3aJJaHUi, TIOJrOTOBKa pedeparoB u

Mpe3eHTaNI
CporictBa u ypoBHU opranu3anuu | OITK-2; VYcTHbI OIIpoc, TECTOBBII
KUBOTO KOHTpOJIb, BBITIOJIHEHUE
TK-3 71a00paTOPHBIX 3a/TaHuH,
BBITIOJTHEHUE CaMOCTOSITEJIbHBIX
3aJlaHul, MOAroTOBKa pedepaToB u

Mpe3EHTaLNI
Knerka - OCHOBHast dbopma | OIIK-2; YcrHblit ompoc, TECTOBBII
OpraHM3al1H )KUBOI MaTepuu KOHTpOJIb, BBIIIOJIHEHUE
TK-3 71a00paTOPHBIX 3a/IaHHH,
BBITIOJTHEHUE CaMOCTOSITEJIbHBIX
3aJlaHu#, MOAroTOBKa pedepaToB U




MpEe3EHTalNI
OOMeH BelecTB U SHEPTHH OIIK-2; Y cTHERIN ompoc, TECTOBBIN
KOHTPOJIb, BBITIOJIHEHUE
TK-3 1a060pPaTOPHBIX 3a/1aHHM,
BBITIOJIHCHHE CaMOCTOSITEIIbHBIX
3aJlaHu#, OArOTOBKa pedepaToB U
MpEe3EHTalNI
PazmHoxeHume, pocT u | OIIK-2; VYcrHblit ompoc, TECTOBBII
WHUBU]TyaIbHOE pa3BuTHE KOHTPOJIb, BBITIOJIHCHUE
OpraHU3MOB» TK-3 1a060pPaTOPHBIX 3a/1aHMM,
BBITIOJIHCHHE CaMOCTOSITEJIbHBIX
3aJlaHu#, OArOTOBKa pedepaToB U
MpEe3EHTaLNMI
HacnencrBenHocts U u3MeHunBocTh — | OIIK-2; YcTHBIN OIpoc, TECTOBBIN
(GyHKIMOHAJILHBIE CBOMCTBA JKMBOTO KOHTPOJIb, BBITIOJTHEHUE
TK-3 1ab0paTOPHBIX 3a/1aHH,
BBITIOJIHCHHE CaMOCTOSITEIIbHBIX
3aJlaHul, OArOTOBKAa pedepaToB U
MpE3EHTaLHI
PaznooOpasue JKUBOI'O mupa. | OIIK-2; YcerHbli oIIpoc, TECTOBBIN
CucremaTika U TAKCOHOMUS KOHTPOJIb, BBITIOJITHCHUE
TK-3 1ab0paTOPHBIX 3a/1aHH,
BBITIOJIHCHHE CaMOCTOSITEIIbHBIX
3aJlaHul, OArOTOBKAa pedepaToB U
MpEe3eHTalHI
OBOIIOLMSA OPraHUYECKOT0 MHUpa OIIK-2; YcTHBIN orpoc, TECTOBBIN
KOHTPOJIb, BBITIOJTHCHUE
TK-3 1abopaTOPHBIX 3a/1aHH,
BBITIOJIHCHHE CaMOCTOSITEIIbHBIX
3aJlaHul, OArOTOBKAa pedepaToB H
MpEe3EHTalNI
Oxonoruss u 310poBbe  yenoBeka. | OIIK-2; YcTHBII omnpoc, TECTOBBIN
®DakTOphI pUCKa KOHTPOJIb, BBITIOJTHCHUE
TK-3 1ab0paTOPHBIX 3a/1aHH,
BBITIOJIHCHHE CaMOCTOSITEIIbHBIX
3aJlaHul, TOArOTOBKAa pedepaToB H
MpEe3EHTANI
IIpome:kyTouHas aTTecTanus OIIK-2; 3auer
[1K-3

1.5. Onucanue nokasarese (pOpMHUPOBAHUS KOMIIETECHIM A

Kox komnerenunu Ilnanupyemsle pe3yabTaThl 00y4eHHs (IIOKA3aTeH)

OIIK-2 3Haer:

o0II1e 3aKOHOMEPHOCTH TPOUCXOXKIICHUS U Pa3BUTHSI KU3HHU, CBOMCTBA
OMOJIOTMYECKNX CHCTEM, AaHTPOINOTCHE3 M OHTOTCHE3 YEeJOBEKa;
OCHOBHBIE 3aKOHOMEPHOCTH IBOJOIIMOHHOTO MTPEOOpa30BaHUS OPTaHOB U
CHCTEM OpPTaHOB YEJIOBEKa;




ouocepy U IKOJIOTHIO, OCHOBHBIE CBOMCTBA IKOCHUCTEM, SKOJIOTHUECKUE
3aKOHBI U TPaBHUJIA, OCOOCHHOCTH AHTPOIIOOMO’KOCHCTEM, BIIMSHUE HA
OpraHHW3M 4YeJIOBEKa OHOTUYECKHX, aOMOTHYECKUX U  COIUAIBHBIX
(hakTOpOB, aJanTalMy YeJI0BeKa K cpejie OOUTaHMUs.

Ymeer:

MOJIb30BAaThCs y4eOHOW, HAaydHOH, HAyYHO-TIOMYJSIPHON IJIUTEpaTypoit
JUIs Tpo(pecCrOHANIbHOM 1eATENbHOCTH;

MOJIb30BaThCs  JTAaOOpaTopHbIM  0oOOpyaoBaHueM,  paboTath ¢
MHUKPOCKOIIOM;

MIPOBOJHUTH CTATUCTHYECKYIO 00pabOTKY 3KCTIEpUMEHTAIBHBIX JaHHBIX.
Bianeer:

MeTonaMu  paboThl €  ONTHYECKUMH HOpuOOpaMu U CBETOBBIM
MHUKPOCKOIIOM IIPU MAJIOM ¥ OOJIBIIIOM YBEITHUCHUY;
BAPUALIUOHHO-CTATUCTUYECKUM METOJOM JUIsl ONPEIEICHUSI «HOPMBI
peakuumn», CpeaHEro 3HA4Y€HUs] NpPHU3HAKAa M OTKJIOHEHHUS OT CPEAHEro
3HAYCHHSI.

[1K-3 3Haer:

o0II1e 3aKOHOMEPHOCTH MPOUCXOXKIIEHUS U Pa3BUTHS KHU3HU, CBOICTBA
OMOJIOTUYECKNX CHCTEM, aHTPOIOTEHE3 U OHTOICHE3 4YeJIOBEKa;
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLIMOHHOTO MTPE0Opa30BaHUs OPTraHOB U
CUCTEM OPraHOB YEJIOBEKA,
o6uocdepy U dKOJIOTHIO0, OCHOBHBIE CBOICTBA SKOCHUCTEM, SKOJIOTHUECKUE
3aKOHBI W TIPAaBHJIA, OCOOCHHOCTH AHTPOIOOMOIKOCHCTEM, BIIMSHHUE HA
OpraHM3M 4YelIOBeKa OMOTHYECKHX, AaOMOTUYECKUX U  COIUAIbHBIX
(hakTOpOB, aanTAIIU YETOBEKA K cCpeie OOUTaHMUS.
Ymeer:
MOJIH30BaThC y4eOHOW, HAy4YHOHM, HAay4YHO-TOMYJISIPHOW JIUTEpaTypou
JUIs Ipo(pecCrOHANBHOM IeATENbHOCTH;
MOJIb30BaThCs  JabopaTOpHBIM  O0opyAoBaHWEM,  paboTatb  C
MHUKPOCKOTIOM;
MIPOBOUTH CTATUCTHYECKYIO0 00pabOTKY 3KCTIEpUMEHTAIBHBIX JTaHHBIX.
Baaneert:
MeTolaMu  paboThl €  ONTHYECKUMH TpUOOpaMU U CBETOBBIM
MHUKPOCKOIIOM TIPA MAJIOM ¥ OOJIBIIIOM YBETHUCHUH;
BapHAIIMOHHO-CTaTUCTHYECKUM METO/IOM JIJIsl OTIPEACTICHUS «HOPMBI
peaKum», CPeTHEr0 3HAYCHUS MPU3HAKA U OTKJIOHEHUS OT CPETHETO
3HAYCHUSI.

1.6. Kpurepuu oumeHMBAHHUSI KOMIIETEHIIM HAa Pa3HbLIX 3Tanax HXx

(popmupoBanus

04HOi GopMBbI 00yUeHHS

Buj Tekymieii yueOHoi padoThl KosanyectBo 0as10B
4 cemecTp
Brimonaenue u 3ammra 1abopaTopHbIX padoT 40
BrInosHeHnEe KOHTPOJIBHON PabOoThI 10
BrimonHeHNE caMOCTOSATETLHOM pabOThI 10
3auer 40
HToro 3a cemectp: 100




HaxonureapHas cucreMa oneHuBanud mo 100-0a,ibH0M mKaJje

YerpipexdanabHast
cHCTEeMAa OLleHMBAHMA
JK3aMeHa

100-0annbHas
HIKaJja

BykBeHHas mkaJa, coorBercTByomas 100-
0aJJILHON mIKaJIe

Cucrema
OLICHUBaHHSA
3ayera

OTiIM4HO

90-100

A — OTJIINYHO — TEOPETUYECKOE COJEPIKAHIE
Kypca OCBOCHO ITOJTHOCTBIO, O€3 IPoOeToB;
HEOOXOIUMBIC TIPAKTHYECKIE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaoM c(hOPMHUPOBAHBI;
BCE IIPEIYCMOTPEHHBIE IIPOrPaMMOH
o0yueHHs ydeOHBIC 3aJaHUS BHIIIOJTHEHBL,
Ka4eCTBO MX BBIIIOJIHEHHS OLEHEHO YUCIIOM
0aJ110B, OJIM3KUM K MaKCUMaJIbHOMY

Xopowo

83-89

B — oueHb XOpOIIO — TEOPETUIECKOE
coziepKaHUe Kypca OCBOCHO IOJHOCTEIO, 0e3
npo0esoB; He0OX0IUMbIE IPAKTHYECKUE
HaBbIKHU pa6OTLI C OCBOCHHBIM MaTte€puajioM B
OCHOBHOM C(hOPMHPOBAHBI; BCE
IpeyCMOTPEHHBIE TIPOrpaMMON 00ydeHHS
y4eOHBIC 3aJaHNUs BBINOIHEHBI, KAYECTBO
BBITIOJTHEHHS OOJIBIIMHCTBA U3 HAX OLICHEHO
YHCIIOM 0aJI0B, ONM3KUM K MaKCHMaJIbHOMY

Xopomwio

75-82

C — XOpOIIIO — TEOPETUIECKOE COMIEPIKAHIE
Kypca OCBOCHO TOJIHOCTBIO; HEKOTOPBIE
MPAaKTUYCCKUEC HABBIKK PAOOTHI C OCBOCHHBIM
MaTepHaoM C(OPMHUPOBAHBI HEOCTATOUHO;
BCE MPEIyCMOTPEHHBIC ITPOrpaMMOit
00yueHHs yueOHbIC 3aaHMUs BBITOIHEHBI,
Ka4yeCTBO BBLIMIOJIHEHUS HU OJHOTO U3 HUX HE
OLIEHEHO MHUHUMAJILHLIM YKCIIOM 0aJlIoB,
HEKOTOPbIE BH/IbI 33/IAHUI BBITIOIHEHBI C
OIIMOKaMHU

Y,I[OBJ'ICTBOPI/ITGJ'ILHO

63-74

D — ynoBIeTBOPUTENBEHO — TEOPETHUECKOE
CoJIepKaHNe Kypca OCBOEHO YaCTHYHO, HO
poOesTbl He HOCAT CYIIECTBEHHOTO
XapakTepa; He0OXOJMMbIE TIPAKTHIECKHE
HaBBIKH Pa0OTHI ¢ OCBOCHHBIM MaTepHajioM B
OCHOBHOM Cc(hOpPMHPOBaHBI; OOJIBITUHCTBO
MIPEIYCMOTPEHHBIX IPOrpaMMOi 00ydIeHUs
yueOHBIX 33/IaHU BBITIOJIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33JaHUH coepKaT OMNOKHI

VY 0BIIETBOPUTEBHO

50-62

E — nocpencTBeHHO — TeopeTHUECcKOe
COJIepKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPBIC TIPAKTUYECKUE HABBIKU PAaOOTHI HE
c(hOopMHUPOBAHEI, MHOTHE TIPEAYCMOTPECHHBIE
y4eOHOI mporpaMMoii 00y4eHus yaeOHbIe
3aJJaHHs HE BBITIOJIHEHBI JIN0O Ka4eCTBO
BBINTOJTHEHHBIX HEKOTOPBIX M3 HUX OLICHCHO
9HCIOM 0aJUIOB, OJM3KUM K MHHUMAIILHOMY

3auTeHo

HeynosnerBopurensHO

21-49

FX — Hey10BIETBOPUTEIHHO — TEOPETUUECKOE
coJIepXKaHNe Kypca OCBOGHO YaCTHIHO;
HEOO0XOIUMBIC IPAKTHYECKIE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaIOM He
chopMHupOBaHbI; OOIBITUHCTBO
MIPEIYCMOTPEHHBIX Y4e0HOH mporpaMmoit
00y4eHHs yaeOHBIX 3aJJaHHi HE BHIMIOJTHEHO
100 KauecTBO UX BHIIIOJIHEHHUS OLICHEHO
YHCIIOM OaNJIOB, OJIM3KUM K MUHUMAJIBHOMY;
IPU AOMOJTHUTENIEHO CAaMOCTOSATENBHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
NOBBILICHHE KaueCTBA BHIIOJIHEHUS yUeOHBIX

He 3auteno




3aJaHui

HeynosnerBopurensHo 0-20 F — Hey10BIE€TBOPUTENHHO — TEOPETUUECKOE
coJIepaxaHue Kypca He OCBOEHO;
HE0OX0AUMbIEe MPAKTHIECKNE HABBIKK PabOTHI
He c()OPMHUPOBAHBI; BCE BBHITIOJIHEHHBIC
yueOHbIe 3aJJaHusl COJepPKaT IpyOble OIIHOKHY;
JIOTIOJTHUTENNbHAS CAaMOCTOsITeNIbHAs paboTa
HaJl MaTepHaIoM Kypca He IPUBEIET K
KaKOMY-T100 3HaYNMOMY HOBBIIICHHIO
Ka4eCcTBa BBIIIOJIHCHHMS YUCOHBIX 3aJaHUH

2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.0ueHoYHbBIE CPeICTBA TEKYIIEr0 KOHTPOJIA (TUIOBBIE)
Bonpocsl 1151 yCTHOTr0 onpoca:

[Ipenmet Ouonoruu. Mecto 6M0JIOrMU B y4eOHOM TIpoliecce.

buonorus kak cucrema Hayk. bUomornueckue MeTobl.

Kpatkuii uctopudeckuit ouepk pa3BUTHS OUOJIOTHH.

Omnpenenenue Xu3HA. bruonornyeckas CymHOCTb KU3HH.

@yHIaMEHTAIBHBIE CBOWCTBA )KUBOW MATEPUHU.

YPpOBHM OpraHu3alyy >KUBOrO.

Haubonee pacnpocTpaHeHHbIE TEOPUH IPOUCXOKICHUS )KU3HU Ha 3eMJIe.

Crpoenune u pyHkimu kieTku. BemectBo u sHeprus. MeToabsl U3ydeHUs

KJIETKHU.

9. Kinerounas teopus.

10.YpoBHU OpraHnu3alny KIETKA: IPOKAPUOTHUECKUN U 3yKAPUOTUYECKUM.

11.CtpoeHue 3yKapuOTHYECKONW KIJIETKHU: KJIETOYHAs 000JI0YKa M MPOTOILIACT;
Ononornyeckue MeMmOpaHbl, LIUTOIUIaA3Ma; PO, MUTOXOHIPHUH, TIIACTHIBI,
pUOOCOMBI U IPYyTUE OPraHOUBI, UX CTPYKTYpa U QYyHKIIUH.

12.0co0eHHOCTH CTPOEHUS KIETOK PACTEHH, TpUOOB, )KUBOTHBIX.

13.XuMH4YecKuid COCTaB KUBOM MATEpUHM: MaKpO M MHUKPOIJIEMEHTHI,
HEOpPraHWYECKUE BEILECTBA.

14.CtpoeHre U pyHKIIMH MAaKpOMOJIEKYJI: YIJIEBOAbI, aMUHOKHUCIIOTHI U OEJIKH
(npencraBnenue o  (GepMeHTaXx ©W  HUMMYHOTJIOOYJIWHAX),  JIMITHJIBI
(ctpykTypHbIe, 3anacHbie), AT®, nyknennosslie kuciotel — JIHK u PHK.

15.Knetka kak oTkpbiTasi cucrema. OOMEH MEXAy KICTKOM U OKPYKArOIIeH

A A

CpEIOH.

16.Opranuzanus NoToka BemecTB. MeMOpaHHBI TPaHCIIOPT, €r0 CYLIHOCTh U
BU/IBI.

17.0pranuzanus notoka sHepruu. Pons ATO.

18.Opranm3auust  noroka  uHpopmauuu.  Poiap  IIMKOIMOMIOB U
TJIMKOIIPOTEU/I0B.

19.HacnenctBeHHOCT, MW HM3MEHUYMBOCTH. KX Buaesl. HaciencrBeHHas
uH(OpMAITUS U peaTu3aIys e B KIETKE.




20.I'ereTnueckuii KoI.

21.buocunTes 6enka.

22.Tpa"CKpUILIKS U TPAHCISILUA.

23.3aK0OHOMEPHOCTH Tepeaadr TeHeTUIeCKo nH(pOpMaIIUK.

24 .Pennukanus.

25.T'eneTnyeckas opraiusanusi XpOMOCOM.

26.0OCHOBHBIE TUIIBI JEJIEHUS KIETOK: MUTO3 U MEHO3.

27.PazMHOkeHUE — OIHO U3 (PYHIAMEHTAJIBHBIX CBOMCTB KUBOTO.

28.Dopmbl pazMHOKeHUS. becrionoe pazmHoxeHue. [lonoBoe pasMHOKeHUE.

29.I1ousatue onToreHe3a. TUIbl OHTOTEHE3a.

30.OCHOBHBIE 3aKOHOMEPHOCTH POCTA.

31.MHoroo6pasue >KMBBIX OPraHU3MOB Ha 3eMIIe.

32.Cuctematuka u TakcoHomusi. VX menu u 3amauyu. [lpuHnun OuHapHOU
HOMEHKJIATypbl B BUJOBBIX Ha3BaHUSX.

33.OCHOBHBIE TAKCOHBI PACTEHUU U JKUBOTHBIX.

34.CoBpeMeHHas cucTeMa )KMBOTHOTO MHPA.

35.CoBpeMeHHas cucTeMa pacTUTEILHOTO MUPA.

TeMbl JJIF MOATOTOBKHU pe(l)epaTOB H MyJ]LTI/IMe)II/IﬁHLIX npe3eHTaum71:

Beenenne B Ouonoruto. MUcropust paszButusi Ouonoruu. I[lpaktuyeckoe
pUMeHEHNEe OMOJIOTUYECKUX 3HAHUM.

IloHaTe O XKU3HM M KUBBIX cucrteMmax. lIpoucxoxnenue »xu3Hu. I'mnoresa
36MHOTO BO3HUKHOBEHUs W3HM OrnaprHa-XoJaerHa; YCIOBUS M CTApTOBBIE
3Tanbl 00pa30BaHUsi MAKPOMOJIEKYJ U KUBBIX OPTraHU3MOB.

[loHdATHE O JKM3HM M JKUBBIX CHUCTE€MaxX. AJIBTEPHATUBHBIE THIIOTE3bI
BO3HMKHOBEHUS XKU3HHU (ITAHCIIEPMUSL, CAMO3aPOKIEHUE).

Krnerka - ocHOBHas ¢opma opranuszaiuu xuBoi mMarepuu. Co3aHue U pa3BUTHE
KJIETOYHOU TEOPUU

CtpoeHue NpoKapuoTHYECKON KICTKH.

Paznmuuns B CTPOCHWHM TUIMYHBIX PACTUTEIHHOU, TPUOHON M >KUBOTHOM KJIETOK.
Oprannyeckne COeIMHEHUS], COIeprKallliecs B KJIETKE.

Pu3nyecKre CBOMCTBA IIPOTOILIAa3MBbl. JIBUKEHHUE MOJIEKY .

H&CJ’I@)ICTBCHHOCTB U UBMCHYUBOCTH — q)YHKIII/IOHaJIBHBIC CBOMCTBA KMBOTIO.

DBOIOLUS OpTraHHUYCCKOI0 MHpaA.

OBoutoust yenoBeka. Yenosek u pyrue npumathl. Mickonaemble MPUMATBHL.

UenoBekooOe3bsiHbl. [TukekanTpor, cunantpor. [IpeacraBurenu poga homo.

Pa3Butue kynabTypbl. COBpEMEHHBIE YEIOBEUECKHE PACHI.

DKoJiorus 1 3J0POBLEC YCJIOBCKA.

OcHOBHBIEC OMOJIOTHYECKHUE 3aKOHbI, TCOPHUHU Y 3aKOHOMEPHOCTH

IpakTnueckne 3aganus (oopasemn):




JlaGopaTopHoe 3aHsiTue 3 — 4 yaca
Tema: Kierka - ocHOBHas (hopma OpraHu3alny KUBOH MaTEPUH
Ilenv 3anamusa: O3HAKOMUTBCS C OCHOBHBIMHU IOHATHUSAMHM O KIJIETKE Kak
OCHOBHOM (hopMe CYIIECTBOBAHHUS >KUBOW MAaTE€pUH, C CO3JaHHEM W Pa3BUTHEM
KJIETOYHOM TEOpPUHU, C OCOOCHHOCTSAMH CTPOCHHMS KJIETOK MPOKAPUOT U IYKAPHUOT
(rpuOOB, pacTeHUH, )KUBOTHBIX ).
Konmponwvnwvie éonpocoi:

1. Ctpoenrie u (QyHKIMM KiIeTKU. BemectBo u sHeprus. MeToasl
U3YYEHHUS KIIETKH.

2. Kiierounas Teopus.

. YpoBHHU OpraHM3aliu KJIETKU: IPOKAPUOTUYECKU I U
DYKapUOTUYECKHM.

4. CTpoeHre »HYKapUOTUYECKOM KJIETKU: KIJIETOYHas o000Jouyka H
MpPOTOIUIACT, OHOJOTMYECKHME MEMOpaHbl; I[UTOIUIa3Ma;  Spo,
MUTOXOHAPHH, TUIACTUIBI, PUOOCOMBI W JPYrHE€ OPraHOMIbI; HX
CTPYKTypa 1 (PpyHKIUH.

5. OCcoOEHHOCTH CTPOEHUS KIETOK PACTEHH, TPUOOB, )KUBOTHBIX.

Xoa 3aHATHA:
1. Hcnonb3yss ydeOHbIE TaOIMIbI, PACCKAXKUTE O CTPOCHUH U (DPYHKIMAX

(9]

KJIETKH KaK OCHOBHOM (bOpMI)I CYIICCTBOBAHUA YKUBOU MaTCpHUH.

3anumuTe B TETPaJib:

OcHoeHble wacmu (KOMNOHEHMbL) K1emKU:
1.

2.

3.

OcHogHble hyHKUUU KemKU:

2. N3n0%uTE€ OCHOBHBIE TOJOXKEHUS KIETOUYHOW TEOPHM, HA3BAB €€ aBTOPOB,
MECTO Y BpeMsl €€ CO3AaHusl. 3aIUIINTE B TETPA/Ib:
Ocnoenble nonosceHus KiemouHoi meopuu

3. OObsicHUTE, YeM OTIMYAIOTCA KIETKHM NPOKAPUOT U DYKApPHOT, HUCIOJIb3YS
yueOHble TaOJIUIbl. 3apUCYUTEe MPOKAPUOTHUECKYIO KJIETKY M 3YKapUOTHYECKYIO
KJIETKY B TeTpaau. O003HaYbTE 3JIEMEHTHI X CTPOCHUS HA pUCYHKax 1 u 2.



Pucynoxk 1. [Ipokapuotnueckas KieTka:

PucyHok 2. DykapruoThyeckas KJIeTKa:

4 Vicnonb3yst yueOHbIEe TaOIHIIbI, PACCKAXKUTE O MUKPOCKOTTMYECKOM CTPOECHUU

BYKapHOTH‘{eCKOﬁ KJICTKHM, HAa3BaB 0COOCHHOCTH CTPOCHUA W BBIIIOJHACMEIC

byHKIMM ee 4YacTeil, opraHeul, MUKPOCTPYKTYpP M BKJIIOYEHHUN. 3aroaHUTe

CpPaBHUTENbHYIO Ta0IUIy 1.

Tabnuua 1. MUKpOCKOMMYECKOE CTPOCHHUE 3YKAPUOTHUECKOM KIETKU

Ne Ha3Banue yacTu
KJIETKH, OPraHeJlJIbl,
MHKPOCTPYKTYPbI WIH
BKJIIOYEHMHIA.

Pucynok

Oco0ennoctu
CTPOCHUs

BeInojnsieMbIe
OCHOBHDBIE
GyHkuun

5.M3roToBhTE BpEeMEHHBIC MUKPOIIPEIapaThl pACTUTEILHOM, YKUHBOTHON M TPUOHOM

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

4YepThl CTpOEHUsA. 3apucyidTe B TeTpaab M 0003HaubT€ HAa pHUCYHKax 3-5

0COOEHHOCTH CTPOCHHS.




Pucynok 3. PacturenbHas kieTka

( ):

Pucynok 4. I'puOnas knerka

( ):

Pucynoxk 5. JKuBoTHas KieTka

( ):

6.CruemaiTe BBIBO/ 110 3aHATHUIO.

CamocTosiTeSIbHBIE 32/1aHNS ISl CTY/IeHTOB (00pa3en):

JlaGoparopHoe 3ansiTue 1 — 2 yac
Tema 3ansaTusi: Beenenue. llenu u 3amaun qUCHUIUIMHBL, €€ MECTO B y4eOHOM
rpoLecce
Ienv 3anamusn: O3HAKOMUTBCS C COAEPKAHUEM, NPEIAMETOM, 3aJadaMd U
METO/IaMH, UCTOPHEH pa3BUTHSI OMOJIOTUU KaK HAYKH.
Xo/1 3aHATHS:

3aaHud I CAaMOCTOATEIbHOI PadoThI
1.ITo mpakTHKyMaM paccMOTpUTe U 0003HAUbTE HA pUCYHKE | AeTtanu
MHKPOCKOTIA:



__________ Pucynox 1. Muxpockon
MexaHn4ecKas 4acTh:
1-mraTus;

2-npeIMETHBIN CTOJIUK;
3-npemnaparoaepKaTesu
(KJI€MMBI);

4- BUHTBI IPENApaTOBOAUTENS;
5-ty0yc;

6-peBOJIBBED;
‘/-MaKpOMETPUYECKUN BUHT;
8-MUKpOMETPUYECKUI BUHT;
9-BHUHT CHUCTEMBI KOHJICHCOPA.
OcBeTHuTEJbHAS YACTh:
10-3epkano;

11-gnadparma;
12-xoHaeHCcOop.

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

14-oxymsipel (7x, 10x, 15x)
2.Beiyunte npaBuiia paboThl C MUKPOCKOIIOM:

Mukpockon ycTaHaBIMBAIOT Ha paboueM CTojIe Py4yKoil mTaTuBa K cebe Ha
LIMPHUHY JAJ0HHA OT Kpas CTojla U B TeYeHHe pPadoThl He CABHUIAKT C MeECTa.
bnaronapst aromy oOecrieunBaeTcsi MOCTOSHCTBO OCBelleHus. JJig paccMoTpeHus
npenapara HeoOX0AUMO:

1) ycTaHOBUTH MUKPOCKOI Ha pabo4eM CTOJIE;

2) BpallleHUEM PEBOJIbBEPA YCTAHOBUTH OOBEKTUB € MAJIbIM yBeJIHYEeHHEM
(8x), mOAHATH KOHAEHCOP BBEPX U OTKPBITH 1Uadparmy;

3) mIsias B OKYJISIp M Bpalllas 3€pKajio, HACTPOUTH OCBelleHHe TaK, YTOOBI
10JI€ 3peHus ObLIO PaBHOMEPHO Oenoe (CIMIIKOM SIPKUN CBET MOKHO OCJIa0UTh C
NOMOUIBIO AUadparmel, a paayKHble pa3BOJibl — ABXKEHUEM KOHACHCOPA);

4) MONOXKUTh Npenapar Ha MPEAMETHBIN CTOJI IOKPOBHBIM CTEKJIOM BBepX;

5) BpaleHHEM MaKpOMETPUYECKOTO BHHTA OIYCTHUTh TYyOyC, YMEHBIINB
paccTrosiHue Mexxay o0beKTHBOM W mpemapatom a0 0,5 ¢cM (B _3TOT MOMEHT
CMOTPETh He B OKYJIfAAP, 2 HA ONYCKAKINMICH 00beKTHB!);

6) cMOTpeTh B OKYJSIP M MEAJEHHO MOAHMMATHL MAKPOBMHTOM TYOYC,
MOKa B I0JI€ 3pEHUSI HE MOSBUTCS YETKOE N300paKEeHHE;

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

8) paccmartpuBaTh MpernapaTr, 3aKpelnuB €ro MNpU MOMOIIM KIEMM H
NepeIBUTasi B MOJIe 3pEHUS IPU MOMOIIIM BUHTOB MPENapaTOBOAUTEIIS;

9) mepeiiTu OT Majoro yBeJIMYEHHs] K OOJbLIOMY — MepeABUras mnpemnapar,
MOCTaBbTE B HEHTP MOJIS 3pPeHHMsl Ty JETallb OObEKTa, KOTOPYIO >KEJIaTelbHO
paccMOTpeTh THpu OONBIIOM YBEIUYEHHH; PEBOJbLBEPOM CMEHHTE O00BHEKTHB,
MIOCTaBUB OOBEKTHUB C OosbiuM yBenudeHuem (40x, 90x), 3atem, riasas B OKYJsIp




OYeHb MeIJIEHHO MOJHMMAliTe Ty0yC, MOKa HE MOSBUTCA YETKOE M300pakeHue,
MOCJIE YeTO YTOUHHUTE HABOJAKY MUKPOBHHTOM;

10) 3aBepmras paboTy, IEPEHTH OT OOJIBIIIOTO YBEIUYCHUS K MAJIOMY, CHSTh
npenapar ¢ IpeAMETHOTO CTOJIMKA U yOpaTh MUKPOCKOIT Ha MECTO.
3.Mcnoiib3ysi MUKpOTIpENnapaThl, OCBONTE METOJUKY PA0OTHI C MUKPOCKOIIOM.

TecToBbIe 3a1aHu AJIM CTYAeHTOB (00pa3en):

1. [IpeameT Guonoruu:
1) Bce nposIBICHUS KU3HU
2) cTpoeHue U (QYHKIMH KUBBIX CYIIECTB
3) NPOUCXOKICHUE U PA3BUTHE )KUBBIX CYLIECTB
4) pa3MHOYKEHHE pACTCHUI
5) pa3MHOXEHHUE )KUBOTHBIX

2. MeTtoabl OMOJIOTHH:
1) onucaTenbHBIN
2) ICTOpHUYECKUI
3) 3KCIEpUMEHTAIbHBIN
4) OMOreHEeTHYCCKHUI
5) reHeaIoruyecKui

3. 3amaun OMOJIOTUH:
1) u3yueHnne OGMOJOTUYECKUX 3aKOHOMEPHOCTEM
2) pacKpbITHE CYILIHOCTHU KU3HU
3) cucrtemaTu3alus KUBBIX CYILIECTB
4) npodunakTUKa HaCJIeICTBEHHbIX 00JIe3HEN
5) IMarHoCTHKA HACJIEICTBEHHBIX 00JIe3HEH

4. O0BEKTHI OMOJIOTHH:
1) Bupycsl, bakTepuun
2) rpulbl
3) )KMBOTHBIE, PACTCHUS
4) MuHepaibl
5) ciou 3emiun

5. CBolicTBa KUBOTO:
1) oOMeH BeIecTB ¥ DHEPTUU
2) romeocTas
3) HaCJAeACTBEHHOCTh, U3MEHUYHUBOCTD
4) MOCTOSIHCTBO YHKCJIAa XPOMOCOM
5) YHUBEPCAIbHOCTD

6. YpoBHM OpraHu3aiuu *uBoro:
1) MOJIEKyJISIpPHO-TE€HETUYECKHM, KIIETOYHBIN



2) TKaHEBOMW, OPraHU3MEHHBIN

3) momyNSIIIMOHHO-BUIOBOM, OMOT€OIIEHOTUYECKUH, OMOC(EPHBIit
4) maHeTapHbIN

5) 3emMHOM

7. Knerka:
1) ctpykTypHas equHHUIIA TTOMTYISLIA
2) yHKUIMOHANIbHAS eAuHuUIIa Orochepbl
3) cTpYKTYpHO-(PYHKIIMOHAJIbHAS €IMHUIIA BCEX KUBBIX OPTaHHU3MOB
4) cTpyKTypHO-(GYyHKIIMOHATIbHAS €AUHUIA BUIA
5) CTPYKTypHas €AMHHUIIA TTOYEK

8. CyOcTpaToM KHU3HU Ha 3eMIIe SBJISFOTCS:
1) 6enmku
2) BCE OpPraHUYECKHUE BEIIECTBA
3) HYKJIEUHOBBIE KUCIOTBI
4) BUTaMHUHBI
5) HeopraHu4YecKue BelecTBa

9. Teopust Appenuyca o:
1) camo3apoxxneHue )KM3HU Ha 3eMIie
2) HEBO3MOKHOCTH CaMO3apOKICHUS KU3HU Ha 3emiie
3) 3aHOCE 3apOoIbIIIEH U3 KOCMOCa Ha 3eMITIO
4) aOMOTEeHHOM MPOUCXOKICHUH KU3HU
5) GMOTEHHOM TIPOUCXOKICHUHN KU3HU

10. Apucrorens o:
1) 3aHOCE 3apoapIlIel U3 KOcMOca Ha 3EMITIO
2) OGMOTreHHOM MPOUCXOKICHUHN KUZHU
3) caM03apOKI€HUHU KU3HU Ha 3eMJIe
4) IIUTETBHOM 3BOJIIOLIMOHHOM PAa3BUTHUU MaTEPUU
5) XuMHUYECKON U OMOJOTUYECKOMN IBOIOIUU MATEPHUU

11. Onapun A.U. onybnukoBan paboty «IIpoucxoxaeHne ;Kxu3Hu» B:
1) 1895 .
2) 1908 1.
3) 1924 r.
4) 1928 1.
5) 1953 .

12. IlepBblii 3Tan BO3HUKHOBEHUS KU3HU Ha 3emiie o Teopun AWM. OnapuHa,

XapaKTepUu3yeTcs:
1) oOpa3oBaHMEM NPOCTEHIITUX OPraHUYECKUX BEILIECTB U3 HEOPTAaHUUECKUX

BO3HHKHOBCHHUEM KIICTOK



2) CHHTE30M CJI0KHBIX OPTaHUYECKUX COSJIMHEHNH THUTa OEITKOB 1
HYKJIEUHOBBIX KUCJIOT

3) oOpa3oBaHHEM KOAIEPBATHBIX Karelb

4) BOBHUKHOBEHUEM JYKAPUOTHYECKUX KIETOK

13. Bropoii 3Tann BO3HUKHOBEHUS KU3HU Ha 3emuie 1o Teopun A.W. OnapuHa,
XapaKTEPHU3yeTCsI:

1) oGpa3zoBaHMEM MPOCTEHIITUX OPTraHUYECKUX BEIIECTB U3 HEOPTraHUUECKUX

2) CUHTE30M CJIOKHBIX OPTaHMYECKUX COCAMHEHUM TUIa OCJIKOB U
HYKJICUHOBBIX KHCJIOT

3) BO3HHKHOBEHHUEM MPOCTO OPTraHU30BAHHBIX KIIETOK

4) oOpa3oBaHHEM KoallepBAaTHBIX KaIlellb

5) BO3HUKHOBEHHEM DYKAPHOTHIECKHUX KIETOK

14. Tpetuii 3Tan BOSHUKHOBEHMS )KU3HU Ha 3emiie 1o Teopun A.M. Onapuna,
XapaKkTepu3yeTcs:

1) o6pa3zoBaHMEM MPOCTEHIITUX OPraHUYECKUX BEIIECTB U3 HEOPTaHUUECKUX

2) BOBHHKHOBEHHEM IIPOKAPUOTUYECKHUX KIIETOK

3) CUHTE30M CJI0KHBIX OPTaHUYECKUX COCAMHEHUN TUIa OEJIKOB 1
HYKJICUHOBBIX KUCJIOT

4) oOpa3oBaHUEM KOallepPBATHBIX Karelb

5) BO3HUKHOBEHHUEM 3YKAPUOTHUYECKUX KIIETOK

15. YUeTBepThlil 3Tan BOSHUKHOBEHUS *KU3HU Ha 3emie no teopuu A.M. Onapuna,
XapaKTepU3yeTCsL:

1) BOBHUKHOBEHHEM ITPOCTO OPTAHU30BAHHBIX KIIETOK

2) 0Opa3oBaHMEM KOALEPBATHBIX Karelb

3) BOBHMKHOBEHUEM TeTepOoTPO(oB

4) BOBHUKHOBEHUEM ITPOKAPHUOTOB U DYKapHOTOB

5) oOpa3zoBaHMEM MPOCTEHIITUX OPraHUYECKUX BEIIECTB U3 HEOPTaHUUECKUX

16. Hayunoe onpeneneHue ;ku3Hu ObLJIO JaHO:
1) ®@. DHrenscom
2) Apucrorenem
3) M.B. BonbkeHIITEHHOM
4) A.. OnapuHbiM
5) B.B. Bepnaackum

1'7. ®opMBI KJIETOYHBIX OPTaHU3MOB:
1) nosinepHbie
2) IPOKApUOTHI
3) siaepHbIE, TPOKAPUOTHI
4) 3yKapuOThI
5) BUpYCHI



18. OcobeHHOCTH TPOKAPHOTUYECKUX KIIETOK:
1) orcyTcTBHE 0OPMIICHHOTO Sapa
2) OTCYTCTBHE XPOMOCOM
3) HaJIM4ue LEHTPOCOMBI
4) pa3MHOXKEHUE MUTO30M
5) Hanu4Kre HeMEMOPAaHHBIX OpPraHesl

19. Opranenibl NPOKAPUOTUYECKUX KIETOK:
1) kneTounas meMOpaHa
2) sapo
3) XpOMOCOMBI
4) pubOCOMBI
5) ME30COMBEI

20. [IpokaproTHUYECKUE KIIETKU AEATCA:
1) amuto3om
2) Mel030M
3) moIuTeHUEH
4) 3HIOMHUTO30M
5) mm3oronuei

21. K npokapuoTaM OTHOCSIT:
1) Bupychl
2) baktepuu
3) rpulsI
4) mmanodakTepun
5) )KHBOTHEBIE

22. I'nnoTe3sl MPOUCXOKIACHUS DYKAPUOTHUECKUX KIIETOK:
1) cumOnoTHYECKas
2) MaTpU4Has
3) UHBarwHaIIMOHHAs
4) KJIOHUPOBaHUSA
S) BUpyCHas

23. OcoO6EHHOCTH DYKAPUOTUYECKHUX KIIETOK:
1) umeroT opopmieHHOE AIPO
2) oTcyTcTBHE O(DOPMIICHHOTO s7Ipa
3) neneHue KJIeTKU MUTOTHUECKOE
4) HaTU4ue MEe30COM
5) HaJIMUrMe MEMOPAHHBIX OpPTaHEeIL

24. OCHOBHBIE YaCTH SYKAPUOTUUYECKOMN KIIETKHU:
1) nna3monemMma



2) muToIuiazMa

3) KapuoIuiazMa

4) HyKJI€MHOBBIE KHCIOTHI
5) GenKu, )KUPHI, YIIIEBOIbI

25. OcHOBA IIJIA3MOJIEMMBI COCTOUT H3:
1) OTHOTO CIOS TUTTHIHBIX MOJIEKYJ
2) IBYX CJIOEB JUIIHUIHBIX MOJICKYJI
3) IBYX CJI0€B OCJIKOBBIX MOJIEKYJI
4) ciost 6eIKOB
5) Tpex cioeB OeIKoB

26. OyHKIMY T1JIa3MOJIEMMBI:
1) pasrpannunTenbHas
2) CUHTETUYECKas
3) peuentopHas
4) 3amuTHas

27. lluTomia3zMa COCTOUT U3:
1) simpa
2) KapuoILIa3Mbl
3) ruajaonsa3Mbl
4) opranemnn
5) BKIIIOYCHMI

28. OYyHKIUMY THAJIOIIIA3MBbl:
1) TpanCcniOpTHAA
2) cunte3 AT®
3) cuaTe3 OEIKOB
4) romeocTaTuyecKas
5) meTabonnueckas

29. Opraseisl:
1) HEMOCTOSIHHBIE KOMIIOHEHTHI KJICTKH
2) IOCTOSTHHBIC CHIEIUATTM3UPOBAHHBIC KOMIIOHEHTHI KJIETOK
3) UMEIOT ONpEICICHHOE CTPOCHHUE
4) HEe UMEIOT OMPEACICHHOIO CTPOCHUS
5) BBITIOJIHSIIOT ONPEIEICHHBIC (DYHKITHH

30. MemOpaHHbIE OpraHeIbl:
1) pubocomsl, chepocoMbl
2) MUKPO(DUITAMEHTBI, TEPOKCUCOMBI
3) MUTOXOHAPUU
4) anmapat I'onbxu
5) OIIC, nu30coMbl



31. HemeMOpaHHbBIC OpraHEIUIBL:
1) puGocomsl, 1IeHTpOCOMa
2) KJIETOYHBIN LHEHTP, MUTOXOHAPHUH
3) MuKpoduIaMEHTbI, MUKPOTPYOOUKH, MUKPO(DUOPUILITBI
4) xapuoiemMMma
S) KJIIETOUYHBIN LEHTP

32. Oprasesuibl HUTOIIIA3Mbl KJIETOK 00IIIEr0 Ha3HAYCHUS:
1) pecHUYKH, KTYTUKH
2) MUOGUOPHILIBI, HEHPOPUIaMEHTHI
3) mutoxouapuu, I1IC
4) xomiiekc I'onpmku
5) pubocCoMBI

33. Oprasemibl HUTOIIa3Mbl KJIIETOK CIIEIMAIbHOTO Ha3HAYCHMUS:
1) muTOoXOHIPUHN
2) )KTYTHKH
3) anmapart ['onbmxu
4) nepOKCUCOMBI
5) pecHUYKHU

34. Bunasr DIIC:
1) rmagkas
2) arpanyJisipHas
3) mepoxoBaras
4) BopcuHUaTas
5) ckiraguaras

35. ®yukuuu IIIC:
1) TpanCcniOpTHAA
2) CUMHTETUYECKas
3) pa3rpaHUYUTEIbHAS
4) 3amuTHas
5) curHaiapHas

36. @ynkuuu rinaakout JIIC:
1) cuate3 ATO
2) 3amMTHAs
3) cuHTE3 OEIKOB
4) cCUHTE3 YIJIEBOJOB
5) CUHTE3 KUPOB

37. ®ynkuuu mepoxonaron IIC:
1) cuate3 AT®



2) CUrHaJIbHas

3) cuHTEe3 OEIKOB

4) cuHTE3 YIJIEBO/IOB
S5) CHUHTE3 )KUPOB

38. CTpyKkTypHas eniuHuIa KoMmIuiekca ["oybku:
1) pubocoma
2) Me30coMa
3) nepokcucoma
4) TMKTHOCOMA
5) cronka u3 3-12 ymioneHHbIX JUCKOOOPa3HbIX IUCTEPH

39. ®yukuum anmapara [ oybmku:
1) KOHLIEHTpallMOHHAsI, CHHTETUYECKAS
2) 00€3BOKMBAHKE U YILIOTHEHUE BEIIECTB
3) oOpa3oBaHKE MEPBUYHBIX JTU30COM
4) peuentopHas

40. JInzocoma:
1) opranesuia, UMerOIIast OJUHAPHYIO MEMOpaHy
2) opraHesuia, UMEIoIast IBOWHYI0 MeMOpaHy
3) opranesna, cojiepkaiasi TUAPOTUTHIECKUE (EePMEHTHI
4) opranemna, yuactByromas B cunrese T-PHK, p-PHK
5) opraseia, coaep:kaiiasi IepoKCUaazy

41. MuTOXOHIpPUS — OpraHesuia:
1) uMeroiasi BHyTPEHHIOKO TJIAJIKYI0 MeMOpaHy
2) UMeroIIasi BHYTPEHHIOI0 MEMOpPaHy C KpUCTaMU
3) uMmerolas riajKyro HapyKHYH MeMOpaHy
4) cocrosimas u3 Mmy3bIpbKOB, KAHAJIBLIEB
5) cocTrosmias u3 TUKTHOCOM

42. OyHKUUHA MUTOXOHAPHIA:
1) okuceHue BEIECTB
2) cunte3 AJID
3) CHHTE3 JIMITHI0B
4) ATO
5) CHHTE3 MHUTOXOHAPHAIBHBIX OCIKOB

43. Bakyomu KJIETKH 00pa3yeTcs u3:
1) my3bIppkoB annapata [ onbxu
2) MUTOXOHAPUH
3) kananbleB JIIC
4) chepocom



5) n1a3MoJIEMMBI

44. B BakyoOJIIX paCTUTEIbHBIX KJIETOK COAEPKaTC:
1) Boga, BUTaMUHBI
2) nyOunbHBIE BEIIECTBA, ITUTMEHTHI
3) XKUpHI
4) 0enku
5) HYKJIEUHOBBIE KUCIOTBI

45. OyHKIUNA COKPATUTCIBHBIX BaKyOJICH:
1) cuHTE3 OEIKOB
2) CHHTE3 PaCTUTEILHOIO KHUPa
3) ocMoperysuus
4) BBIJICIICHHUE
5) cuate3 ATO

46.buosorus usyyaer:
A — pacreHuns;
b — rpu0sr;
B - MUKpOOpraHu3mel;
I' — ’KUBOTHBIX;
J1 — 4enoBeKa;
E — Bce opmbl sxu3HM Ha 3emiie, BO BCEM UX MHOTO00Opa3uHu.

47.BriOepuTe YpOBHU OpraHU3alMN KUBON MATEPHH:
A — KJIEeTOYHBIH;
b — oprann3MeHHbI;
B — TkaneBoi;
[ — MOJIEKYIIpPHO-T€HE TUYECKU I
J1 — GuocdepHsblii;
E — xumuueckuii.

48.0OTMETBTE aBTOPOB KJIETOYHOW TEOPHUU:
A — Imanerayses u I'yk;
b — lapBun u Jlamapk;
B — IIInennen u IIBann;
[' — Ceuenos u ITuporos;
J1 — JleBenryk u JIununen;
E — Kpuk 1 Yorcos.

49.Br16epuTe HanboJIee MpU3HABAEMYIO TUIIOTE3Y MPOUCXOXKICHUS )KU3HHU Ha 3eMIIe:
A — maHcnepmuu;
b — buoxumuueckas;
B — xpeaunonusm;
[' — craunoHapHas;



J1 — camo3apoxxIeHus;
E — >xu3Hb 3ap0’K1anach B IIIMHE.

50. ®yHnaMeHTaIbHbIE CBOMCTBA KUBOTO:
A — caMOBO3POXK/ICHHUE;
b — perenepanus;
B — camoo0HOBIEHHE;
[" — camoBOCTIpOM3BEICHHUE;
J1 — camoperysius;
E — xouswroramus.

51. ®akropsl MyTareHesa ObIBAIOT:
a) OMOJIOTUYECKHE,
0) OmoTHYecKue,
B) XUMUYECKHUE,
') aHTPOIIOTE€HHBIE,
1) pU3HYECKHE.

52. KomOuHaTMBHAs U3MEHYUBOCTh (POPMUPYETCS 32 CUET:
a) IEPeKOMOMHAIIMY T€HOB MPU KPOCCUHTOBEPE,
0) pacxoXJACHUS XPOMOCOM U XpOMaTHuJ Mpu Meno3e,
B) (haKTOPOB CpE/IbI,
I') BOBHUKHOBEHHS MyTalluu,
1) CIIy4aifHOT'O COYETAHMsI TaMEeT MPH OILJI0I0TBOPECHHH.

53. K cBoiicTBaMm IreHa HE OTHOCATCS:
a) TUCKPETHOCTh JICUCTBUA,
0) HeCTaOMIBLHOCTb,
B) NOCTOSIHCTBO,
I') HEYCTOMYHUBOCTb,
1) HECTIeUU(PUIHOCTD.

54. [lpyurHamMu BOBHUKHOBEHUS TEHHBIX MYTAIlUi SIBJISFOTCS:
a) I3BMEHEHHUE YUCIIa XpPOMOCOM, HEKPATHOT'O TallJIOUTHOMY,
0) U3MEHEHUE CTPYKTYPBI XPOMOCOM,
B) YBEIIMUEHHE YUCIIA XPOMOCOM, KPaTHOTO TraryIouHOMY,
') U3MEHEHHUE B CTPYKTYPE I'eHa,
J1) YMEHBIIEHUE YHCIIa XPOMOCOM, KPATHOTO TalJIOUTHOMY .

55. Jlns MmyTauui XapakTepHO:
a) aJlaliITUBHBIN XapakTep,
0) HacieyroTCs,
B) HOCSIT MacCOBBIN XapakTep,
I') ABJISIFOTCS MAaTEPUAIIOM ISl ECTECTBEHHOTO 0TOOpa,
1) HE HACTIEAYIOTCS,



e) BO3HHKAIOT BHC3AaIIHO.

56. K D OPMAM ECTECTBEHHOI'O OTBOPA OTHOCUTCHA:
1- mBIKyIIMI 0TOOD;

2-CTaOMIM3HP YOI 0TOOD;

3-MM3pYIITHBHEIN 0TOOD;

4-Bce BBIILIE IEPEYUCIICHHOE.

57. COBPEMEHHA YEJIOBEKOOBPA3HAA OBE3BAHA, KOTOPAA
NMMEET HANBOJIBIIEE CXOJCTBO C HEJIOBEKOM:

1. ropunna;

2. THOOOH;

3.0paHryTaH;

4. muMmnasse.

58. BPEM BBIJIEJIEHWA OTPAJA IIPUMATHI:
1. 75 muH.7€T HaA3axm;
2. 150 mmH.JIeT HaA3amg;
3. 25 MIH.JIeT Ha3azj;
4. 100 myH.JI€T Ha3a’,.

59. ABCTPAJIOIIMTEKHA U ITEPBBIE JIFO1 1 BO3HUKIJIN B:
1. FOxno# Adpuxke;
2. Boctounoii Adpuke;
3. IOxHoM A3uu;
4. YOro-Boctounoit Adpuxke.

60. CAMbIM JIPEBHUM (2,5—1,5 MJIH JIET HA3A ) BUJIOM POIA
YEJIOBEK BbLI:

1) aBCTpaIONUTEK MOTYUHH;

2) 4enoBeK yMenblii;

3) yenoBeK MPSIMOXOSIINH;

4) HeaHaepTaell.

61. K COUUAJIBHBIM ®AKTOPAM 5BOJIIOMU YEJIOBEKA
HE OTHOCUTCHA:

1. peus;

2. TpyAOBas ACSITEIbHOCTD;

3. O0IIeCTBEHHBIN 00pa3 KU3HU;

4. 6opbOa ¢ HeOMAroNPUATHHIMU YCIOBUSIMU CPEbI.

62. COI'JTACHO ITPEACTABJIEHVSIM KPEALIMOHMCTOB:
1. >)xM3HB 3aHECEHA Ha 3eMITIO 13 KOCMOCA,

2. )KU3Hb BO3HHKJIA Ha 3eMJI€ U3 HE)KMBOW MaTEpUU;

3. )ku3Hb co3nana borowm;



4. >KMBOE TTIOCTOSIHHO CaMO 3apOXKIACTCA U3 HEKHBOM MAaTCpHUH U B HACTOAIICC BPEMHL.

63. COI'JTACHO TEOPUU K.-b. IAMAPKA ITPOI'PECCMBHOE Y CJIOX-
HEHUE ®OPM XHNBbIX OPI'’AHMU3MOB ITPOUCXOUT B PE3YJIBTATE:
1. rpamanmii;

2. YIIpaKHEHUSI UM HEYTIPAXKHEHUSI OPTaHOB;

3. IeWCTBUA €CTECTBEHHOTO 0TOOPA;

4. MHOXXECTBEHHBIX aKTOB TBOpeHUs borom.

64. BOPbBA 3A CYIIIECTBOBAHUE — OTO:
1. CONEPHUYECTBO MEXKTy OCOOSIMU OTHOTO BH/IA;
2. COMepHIYECTBO 1 O0PHOa MEXK/Ty IMPEICTABUTEISIMU Pa3HBIX BUIOB;
3. 60pr0Oa 1 MPOTUBOCTOSHUE YCIOBHUSAM OKPY KAIOIICH CPEIIBI;

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

66. COI JJACHO COBPEMEHHBIM ITPEJICTABJIEHUSIM COBPEMEHHOI
TEOPUH DBOJIIOLIMY OCHOBHOH EJIMHUILIEN SBOJIIOLINU SBJISIETCS:
1. ocoOp;
2. TIOTYJISILIMS,
3. BUT;
4. OUOLIEHO3.

67. K BO3HUKHOBEHHMIO CPA3Y BOJIBIIOI' O MHOI"OOBPA3MA ®OPM —
[MHOJINMOPOU3MY TTPUBOAUT:

1. nBMKyILMIT OTOOD;

2. CTadWIM3UPYIOIIHI 0TOOD;

3. pa3pbIBatOLIUii (IM3PYIITUBHEII) OTOOD;

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

68. JPEI® 'EHOB — DTO:

1. cBOOOTHOE CKpEIIMBaHKe 0COOEH B TIOMYJISIINY;

2. CIIOHTAaHHOE U3MEHEHNE YaCTOThI aJuIesiel B OOJIBIIYIO HITH MEHBIITYIO CTOPOHY;
3. murpanuu ocodeit, odoramarmmx reHo(OH T OIS,

4. xoneGaHue YUCICHHOCTH 0COOEH B MOIMYJISLIHH.

69. K PAKTOPAM S5BOJIIOLINN OTHOCATCA:
A. VI3MEHUMBOCTb OPraHNU3MOB.
b. EcrecTBeHHbIi1 0TOOD.
B. BHyTpeHHEE CTpEMIIEHUE K COBEPLICHCTBOBAHHUIO.



I'. YipaxxHeHue 1 He YIpaxKHEHUE OPTraHoB.
J. Murpanuu.
E. Bopn0a 3a cyiiecTBOBaHUE.

70. B CBA3U C ITIPSIMOXOXIEHWUEM YV YUEJIOBEKA TTOABJIAKOTCSA
CJIEAYIOIIME OCOBEHHOCTMU:
A. YBenMyeHne CKOPOCTH MEPEIBUKEHUSL.
b. Crona mpuobOpeTaet cBoauaTyro Gopmy.
B. bosbiion nasnen BepxHed KOHEYHOCTH ITPOTUBOCTOUT OCTAJIbHBIM.
I'. TazoBbIe KOCTH OOPA3YIOT TYTON YTOJI MEXIY COOOM.
JI. M03roBoi ot/iesn yeperna MEHbIIE JINLEBOTO.
E. YMeHbI1aeTcs BOJIOCSIHOM IMOKPOB.



2.2. OueHOYHBbIE CPEICTBA JJIsl NTOTOBOM aTTecTAllUM (3a4eT)

1. lenmu u 3agaun yuyeOHON NUCHUIUIMHBI «buosorus», ee Mecto B yueOHOM
Ipo1iECCe.

2. buonorus — Hayka o ku3HH Ha 3emiie. OOBEKT, MPEIMET U OCHOBHBIE

3agaun Ouosioruu. CBsI3u OMONOTHH C IPYTUMH HayKaMu. MeTOIbl HayYHbIX

UCCJIeI0BAaHUM B OUOJIOTHH.

Onpenenenue xu3HU. bruonornyeckas CynHOCTb KU3HHU.

@yHIaMEHTAIBHBIE CBOMCTBA JKMBOW MAaTepuu. YPOBHU OpraHU3aLUU

YKUBOTO.

Crtpoenue u PyHKIIUU KIeTKU. BeliecTBo u sHEprusi.

Meroas! nzyuenus knetku. Knetounas reopus.

YPpoBHU OpraHU3alMM KIETKU: TPOKAPUOTUUECKHUI U 3YKaPUOTHUYECKUM.

CtpoeHne 3yKapuOTHYECKOW KIIETKH: KJIETOYHas 000JI0YKa M MPOTOIIIACT;

OMOJIOTMYECKUE MEMOpPaHbI; IUTOIIIa3Ma; SIAPO, MUTOXOHJIPUU, TIJIACTUIBI,

pUOOCOMBI U IPYTUE OPTAaHOUIBL; UX CTPYKTYpa U (PYHKIIUH.

9. Knerka kak oTkpbITasg cuctemMa. OOMEH MEXIy KIETKOW M OKpY’Karolleu
cpenou.

10.XuMuuecknid COCTaB KUBOW MATEpPUM: MAaKpO M  MHUKPOIJIEMEHTHI,
HEOPTaHUYECKHUE BEUIECTBA.

11.Ctpoenue u GyHKIUA MaKpOMOJIEKY: YTI€BOAbI, aMUHOKHUCIOTHI U OCJIKU
(npencraBnenue o (epMeHTax), JUNUAL (CTPYKTYpHBIE, 3aracHbIe),
HykyienHoBble kucinotsl — JIHK u PHK.

12.0pranuzanusi IOTOKa YHEPTUHU.

13.Opranu3zanus notoka nHpopmaiuu.

14.PazmMHOXeHUEe — OMHO W3 (YHIAMEHTAIBHBIX CBOWCTB KUBOTO. DOpPMBI
Pa3MHOXEHUS.

15.becniosioe pa3MHOKEHHUE.

16.1Ton0BOE pa3sMHOKEHUE.

17.1TonsiTue oHTOreHe3a. Tumnel OHTOTEHERA.

18.0OcHOBHBIE 3aKOHOMEPHOCTH POCTA.

19.1TpeacraBnenust 00 U3MEHYHMBOCTU U HACJICICTBEHHOCTH.

20.HacnenctBennast uHpopMaIus U peann3aius ee B KIETKe.

21.3aKkOHOMEPHOCTH TMepeau FTeHETUIECKON HHPOPMAIIHH.

22.I'eHeTHYECKasi OpraHu3anus XpOMOCOM.

23.CoBpeMEHHBIE CBEJCHUS O BHJIOBOM MHOTOOOpa3Wu >KUBBIX CYIIECTB.
[TonsaTHe 0 cUcTEeMaTHKE, €€ eI U 3a]1a4u.

24.1Tonsitie 0 TakcOHOMHUH. OCHOBHBIE COBPEMEHHBIE TAKCOHbI PACTEHUU U
YKUBOTHBIX.

25.0cHOBBI U Teopur HBOMOUMM. [IpearnochulkM TEOpUM NPOUCXOKIACHUS
BUJIOB.

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

27 IlpeamanTtanus. [IpsamonuHerHast 3BOJIIOLUSL.

28.IIpoucxoxaeHre BUAOB IMyTeM THOpUAN3aLIUN.

29.0OCHOBHBIE 3aKOHBI IBOJIFOLIUH.
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30.MHauBHIyanbHOE U HCTOPUYECKOE Pa3BUTHE.

31.0Okonorust Kak Hayka 00 OTHOIIEHUSX OPTAaHU3MOB C OKPYKAIOIIEH CPEemoH.
OCHOBBI 3KOJIOTUH. DKOJIOTHYECKUE (HAKTOPHI.

32.KpyroBopoT BemiecTB B 3KocucteMe. (OCHOBHOM HMCTOYHUK DSHEPIUH,
o0ecrneunBaoIui KPyroBOpoT.

33.7KuBoe BewmiecTso, €ro pojib B KPyroBOPOTE BEIIECTB M IPEBPALICHUU
sHepruu B 6uocdepe.

34.3meHeHuss B Ouocdepe TOJ BIUSHUEM JIEATEIbHOCTH YEJIOBEKa,
COXpaHEHHUE paBHOBeCHUS B OHoc(hepe Kak OCHOBA €€ LIEJTOCTHOCTH.

35.I1poGeMbl aHTPONOTEHHOTO 3arpsI3HEHUST OKPYKAIOIIEH Cpesibl U CIIOCOOBI
€ro NpeaypeKICHUSI.

36.®aKkTOphl pUCKa 3I0POBBS YETIOBEKA.



