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1. HACITIOPT ®OHJIA OHEHOYHbIX CPEICTB

®oHJ o1leHOUHBIX cpencTB yuyeoHoro npeamera OYII.13 buonorust MoxkeT ObITh HCIIONB30BaH MPU

pa3NIUYHBIX 00pa30BaTEIbHBIX TEXHOJOTHAX, B TOM YMCIIEC M KaK JTUCTaHIIMOHHbIE KOHTPOJBHBIE CPEACTBA
MIPU SJICKTPOHHOM / TUCTAHIIHOHHOM OOY4eHHH.
B pesynbrate ocBoenus yueOHoro mpeamera OVIIL.13 buonorus oOyuarommuiicsi TOJDKEH 00ianaTh
npeaycMotrpeHHpiMuE  OPI'OC COO u OI'OC CIIO no cnenuansHocTH 23.02.04 Texuuveckas
AKCIUTyaTalUsl MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIMH M 0o0OpynoBaHus (IO
OTpacisiM), CIEAYIOIIUMU YMEHUSMH, 3HAHUSMHU, KOTOpbIe (OPMHUPYIOT OOIIHEe W MpoQecCHOHATbHbIE
KOMIIETEHIIMM, a TaKXe JMYHOCTHBIMM pe3ylbTaTaM{, OCBAaMBAaEMbIMM B paMKax IpOrpamMMbl
BOCITUTAHMS:

yMeThb:

¥Y1. onpenensats XKuBble OOBEKTHl B MPUPOE; NPOBOAUTH HAONIOAECHUS 3a SKOCHCTEMaMU s
BBISIBJICHUS] €CTECTBEHHBIX U AaHTPOIIOTEHHBIX U3MEHEHUHN, HHTEPIPETUPOBATh PE3y/IbTaThl HAOMIONEHUH;

¥Y2. npoBoguTh mpocTelnine  OWOJIOTUYECKHE  AIKCIIEPUMEHTAIbHBIE  MCCIEOBAaHUS  C
coOnrofieHneM MpaBuil 0e30MacHOTo 00palieHus ¢ 00bEKTaMU U 000PYJOBaHUEM,;

¥3. ucnonb30BaTh HHPOPMAILIHIO OMOJIOTUYECKOTO XapaKTepa U3 pa3IMyHbIX HICTOUHUKOB;

¥Y4. nporHo3upoBark MOCIEACTBUS CBOEH /EATEIbHOCTH MO0 OTHOIIEHUIO K OKpYXKarollel cpene,
cOOCTBEHHOMY 3/I0pPOBbI0; 000CHOBBIBATh U COOJIONATh MEPHI MPOPHIAKTUKU 3a00JI€BaHUM.

3HATh!

31. crpoeHue, MHOrooOpa3zue M OCOOEHHOCTH KUBBIX CHCTEM Pa3HOTO YpPOBHSI OpraHHU3alUH,
3aKOHOMEPHOCTH MPOTEKAHUS OMOJIOTHYECKUX MPOIIECCOB M SBJICHUH B OKPYXKAIOIIEH Cpele, 1eJI0CTHYIO
Hay4HYIO KapTHHY MHpa, B3aUMOCBS3H U B3aIMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

32. 3HAYMMOCTb JOCTHXKEHHI OHOJIOTHYECKOM HayKM M TEXHOJOTMH B MpPaKTHYECKOU
NeSITeIbHOCTH Y€JIOBEKA, PA3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTHUH.

-001Me KOMIIETeHUH

OK 01. Bei6upars crocoObl pemieHus 3aaa4 npoheCcCuOHaIbHON AeSITEIBHOCTH MPUMEHUTEITHLHO
K pa3JINYHbIM KOHTEKCTaM.

OK 02. Vcmonp30BaTh COBPEMEHHBIC CPEICTBA MOMCKA, aHAIN3a U UHTEPIPETANKU HHOOPMAIIHH,
1 uH(GOPMAIMOHHBIE TEXHOJIOTHH I BBHITIOJHEHUS 33/1a4 MPo(eccruoHaNnbHON AESITETbHOCTH.

OK 04. D dexkTruBHO B3aUMOICHCTBOBATh U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOIIEH Cpedpl, PeCypcoCOepeKeHUIO, MPUMEHSTh
3HaHMUS 00 M3MEHEHUU KJIMMara, MPUHIUIBI OepeXIMBOTO MPOU3BOJCTBA, F((HEKTUBHO JEHCTBOBATH B
Ype3BbIYANHBIX CUTYALUAX.

-npodecCHOHAIbHBbIE KOMIIETCHIIUM :

MK 2.3. OcymecTBiasaTh KOHTPOJIb 3a COONIOICHNEM TPEOOBAaHUIN TEXHOJOTHUECKON AMCITUTUIMHBI
IIPH BBINOJHEHUHU paboT MO IKCIUTyaTalluu MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIHH
1 000pynoBaHUsI.

-TMYHOCTHBbIE Pe3yJIbTaThI:

JIP 9 Cobmronatoiuii ¥ mponaranIupyromuii mpaBuiia 310poBOro U 0e30macHoro 0opasa >KU3HH,
CHopTa; Mpenynpexaarimuid Jub0 MNpPeoJoNieBAIONIMI  3aBUCUMOCTH OT  ajkoross, Tabaka,
TICUXOAKTUBHBIX BEIIECTB, a3apTHbIX UIp U T.J. COXpaHSIOIIUNA ICUXOJIOTHYECKYH) YCTOWYMBOCTH B
CUTYaTUBHO CJIOXHBIX UM CTPEMUTEIBHO MEHSIOIIUXCS CUTYalUsX.

JIP 23 Tlonyyenue oOy4aronuMuIcs BOZMOKHOCTH CAaMOPACKPBITHS U caMOpeaTn3alys JMYHOCTH.

JIP 30 Ilonumaromuii CymIHOCTh M COLMAJbHYIO 3HAYUMOCTh CBOeW Oymymieil mpodeccun,
MIPOSIBIIAIOIIUI K HEH YCTOMYUBBIN UHTEPEC.

dopmMoii MPOMEKYTOUHOMN aTTeCTAIMU M0 YUeOHOW TUCIUILINHE SBISIETCS] KOMILIEKCHBIH 3a4éT ¢
OLICHKOI.



2. Pe3yJ'ILTaTI)I O0CBOCHUSHA yqeﬁﬂoro npeamera, moaJjiekanue rpoBepKe

2.1. B pe3ynbrare arTecTaluy M0 Y4eOHOMY MpPEIMETY OCYIIECTBISETCS KOMILJIEKCHAs IPOBEpKa
CIICYIOIIMX yMEHUH W 3HAaHUH, a TaKkkKe AWHAMHMKAa (OPMHUPOBAaHUS OOIMIMX, MPOQPEeCcCCHOHATBHBIX

KOMHCTCHI_[I/Iﬁ N JIMYHOCTHBIX PE3YJILTATOB B paMKax NNpOorpaMMbl BOCIIUTAHUA:

Tabmuma 1.1

PesyabTaThl 00yueHusi: ymeHus,
3HAHUS M KOMIIeTEeHLNH,
JINYHOCTHBIE Pe3yJIbTAThI

Iloka3aresn olleHKH pe3yJjbTarTra

(I)opMa KOHTPOJIA U
OICHUBAHUSA

YMmern:

VY1 - onpenensatb XUBbIE 0OBEKTHI
B MIPUPOJIC; MIPOBOJIUTH
HaOJIIOZIEHUS 32 SKOCUCTEMAMU JIJIst

BBIABJICHUA CCTCCTBCHHLBIX n
aHTpOHOFGHHBIX HSMCHCHHﬁ,
WHTEPIPETUPOBATH pe3ynbTarhl
HaOJIIONEHU;

OK 01, OK 02, OK 04, OK 07, IIK
2.3

1)  CdopMupOBaHHOCTE  YMCHHM

OIIPCACIIATH KHBBIC 0OBEKTEI B
IIPHPOJIE;

2) TpOBOJMTH  HAOJIONCHHS 32
3KOCUCTEMaMU JIIsL BBISABIICHUA
€CTCCTBCHHBIX n AHTPOIIOTCHHBIX
VU3MECHEHUH, HUHTEPIPETUPOBATH

pe3yabTaThl HAOMIONECHU N

YeTHbIN ompoc.
Pe3ynbrarsl
BBITIOJTHCHHUSI M 3aITUTHI
MPAKTUYECKUX 3aHITUI
1 1a00paTopHBIX padoT.
KonrposnbHas padora.

JIP 23, JIP 30

Y2 - npoBomuth Tpocreiimme | 1) mpuoOpeTeHHEe OmbITa MPOBOAWTH | YCTHBIH OMpocC.
Ouonoruyeckue MpOCTENIINE o6uonornueckue | Pesyiabrarsl
AKCIIEPUMEHTAJIbHBIE 9KCIEPUMEHTAJIbHbIE UCCIEOBAHUS C | BBIIOJIHEHUS U 3alUThI
WCCTIENOBaHUSI C  COOJIOMICHHWEM | COOMIONEHUEM TMPaBWI  O€30MaCHOTO | MPAKTUYECKUX 3aHATUI

npaBuJ1 0€30MMaCHOTO OOpaIIeHUsI C
00BeKTaMH ¥ 000PYyIOBaHHEM,

OK 01, OK 02, OK 04, OK 07, TIK
2.3

JIP 23, JIP 30

oOpareHus C o0ObeKTaMu u

00opymoBaHUEM

1 1a00paTopHBIX padoT.
KonTponrsHas padora.

¥3 - ucnons3oBath WHGOPMAILIHIO
OMOJIOTUYECKOTO  XapakTepa Hu3
Pa3IMYHBIX UCTOYHUKOB,

OK 01, OK 02, OK 04, OK 07, TIK
2.3

JIP 9, JIP 23, JIP 30

1) Ucnons30BaHne OCHOBHOMN y4eOHOM
JMTEPATYpPhl I TIOUCKAa XHUMHUYECKOM
uHpopmaruu;

2) WCIOJIb30BAaHUE JIOTIOJIHUTEIBHBIX
JIMTEPATYPHBIX HCTOUHHKOB;
3)ucnonb3oBaHue
pECypcoB;

4) cocTaBlieHHE TMPE3CHTAUN ISl
00paboTKH u MIPEACTABICHUS
XUMHUYECKOH HH(pOpMAIINK;

5) aHanM3MpPOBaHUE HCIOIB3YEMbIX
UCTOYHHUKOB.

6) c(hopMUPOBAHHOCTH yMEHUSs
KPUTHYECKH OIICHUBATh HH(POPMAIIUIO
610JIOTUYECKOTO COJZIepKaHHs,
BKJTIOYAOIIYIO TICEBJIOHAYYHbIE
3HaHUS M3 Pa3IMYHBIX HWCTOYHHKOB
(cpenctBa MmaccoBoit uH(pOpMaluy,
HAyYHO-TIOMYJISIPHBIE MAaTEPUAIIbI)

HUHTCPHCT-

YcTHBIN ompoc.
Pe3ynbrarsl
BBITIOJTHEHUS U 3aIL[UThI
MPAKTUYECKUX 3aHATUN
1 1a00paTopHBIX padoT.
KonrponrHnas padora.

Y4 - IIPOrHO3UPOBATh
MIOCJIECTBUS CBOEH NIEATEIBHOCTU
[0 OTHOUIEHUIO K OKpYyXaroleu
cpele, COOCTBEHHOMY 3[0POBBIO;
000CHOBBIBATh U COOJIIONIATH MEpPbI

1) c(OPMHPOBAHHOCTh  YMEHUH
IPOTHO3UPOBATh TOCIEACTBHUS CBOECH
NEeATeNbHOCTH 1O  OTHOIICHUIO K
OKpyXarolllell cpeze, COOCTBEHHOMY
3JI0pPOBBIO;

YeTHBIH o1poc.
Pesynbrarsl
BBITOJIHEHUS U 3aIUTHI
NPAaKTUYECKUX 3aHATUN
U J1abOPATOPHBIX paboT.




npodrIakTUKH 3200JIeBaHUN;

OK 01, OK 02, OK 04, OK 07, TIK
2.3

JIP 9, JIP 23, JIP 30

2) 000CHOBBIBAaTh U COOIIONATH MEPHI
npodunakTuky 3adoneBaHU

KonrponbHas paboTa.

3HATh:

31 - crpoeHue, MHOrooOpasue u
OCOOEGHHOCTH  KHMBBIX  CHCTEM
pa3HOrO0  ypOBHS  OpraHu3aluy,
3aKOHOMEPHOCTH MPOTCKAHUS
OMOJIOTUYECKHX  TPOLECCOB |
SIBJICHUA B OKPYXalIIEH cpeae,
[EJNIOCTHYI0  HAy4YHYH) KApTUHY
Mupa, B3aNMOCBA3U u
B3aUMO33aBUCHMOCTH
€CTCCTBCHHBIX HaYK,

OK 01, OK 02, OK 04, OK 07, I1IK
2.3

JIP 9, JIP 23, JIP 30

c(hOpMHUPOBAHHOCTH 3HAHUU 0
CTPOCHUH, MHOroo0paszuu u
0COOEHHOCTAX YKUBBIX CUCTEM
pa3Horo YPOBHS OpraHu3alui,
3aKOHOMEPHOCTAX MIPOTEKaHUs
OMOJIOrMYECKHUX MTPOLIECCOB U ABJICHUIN
B OKpYXaloleHd cpene, LeJI0CTHOU
Hay4qHOU KapTHUHE MHpA,
B3alMOCBSI35X U B3aUMO3aBUCUMOCTAX
€CTECTBEHHBIX HayK

YeTHBIN ompoc.
Pe3ynbrarsl
BBITIOJTHCHUS M 3aIUTHI
MPAKTUYECKUX 3aHATUI
1 1a00paToOpHBIX padoT.
KonrposnbHas padora.

32 - 3HAYMMOCTBH JIOCTHMKEHUU
Ouonornueckoit HayKu u
TEXHOJOTMA B IPAKTUYECKON

ACATCIIBHOCTH YCJIOBCKA, pa3BUTUN

COBPEMEHHBIX MEIUIIMHCKAX
TEXHOJIOTHH u
arpoOHOTEXHOJIOTHA;

OK 01, OK 02, OK 04, IIK 2.3
JIP 23, JIP 30

c(hopMuUPOBaHHOCTH 3HAHUI 0
3HAUMMOCTH JIOCTHKEHUH
OMOJIOTMYEeCKON HAayKH W TEXHOJIOTUI
B MTPAKTHYECKOM JeSITEITbHOCTH
YeIIOBEeKa, PAa3BUTHH COBPEMEHHBIX
MEIMITMHCKHIX TEXHOJIOTHI "
arpoOHOTEXHOJIOT Ui

YeTHbIN onipoc.
Pe3ynbrarsl
BBITIOJTHCHHMSI M 3aITUTHI
MPAKTUYECKUX 3aHITUH
1 1a00paTopHBIX padoT.
KonrponpHhas padora.




3. Ounenka ocBoeHust y4eOHOI0 npeaAMeTa

3.1. ®opMbI M MeTObI OLIECHMBAHUS

[IpenmeToM oLieHKH citykaT yMeHus U 3HaHus, npeaxycmorpeHasie @I'OC COO u ®I'OC CIIO no
npeamery OVIL.13 buonorus, HampaBieHHble Ha (OPMHpPOBAaHHE OOMKUX U MPOPECCHOHATBHBIX
KOMIIETEHIIMH, a TAK)Ke JINYHOCTHBIX PE3YJIBTATOB B paMKaX MPOTrPaMMBbl BOCIIUTAHUS.

KoHTponb ¥ oOLEHKa pe3yJIbTaTOB OCBOCHUS YUEOHOTO TMpeaMeTa  OCYLIECTBISETCS
MPENoJaBaTeeM B MPOLECCE MPOBEACHUS AYNIUTOPHBIX 3aHATUNA. TEKyIIMl KOHTPOJb OCYIIECTBISECTCS B
(opme: yCTHOTO OTpOca, MOTYYSHHBIX 00yJaloMIMMCs, B TIpoLiecce pabOThl Ha 3aHATHUSX, OJOKUTEIBHBIX
OLICHOK, 3aIlUTBl BCEX TNPAKTHUYECKUX U JIA0OPATOPHBIX pPAa0OT, BBITOJHEHUS BHEAYTUTOPHOM
CaMOCTOATENBbHOW paboThl. [IpoMexyTouHas aTTectanusi MPOBOIUTCA B (popMe KOMIUIEKCHOTO 3a4eTa C
OLIEHKOH.



3.3. KoHTpoJIb 1 oLleHKa 0CBOEHHSI Y4eOHOMY NpeaMeTy Mo TeMaM (pa3eiam)

DJieMeHT y4eOHoil

(I)OpMLI H METOAbI KOHTPOJIA

Texkymmii KOHTPOJIb

Py0e:xHblii KOHTPOJIb

HpOMe)KyTO‘-IHaH aTrecranmud

AUCHHATIAHBL ® Iglp;Bg)Iﬂcehﬁlize Dopmbl IIpoBepsiembie 3, Y, OK, dopma IIposepsiemble
OPMBLKOHTPOIA > .JIP, ’ KOHTPOJIs MK, JIP KOHTPOJIst 3, ¥, OK, IIK, JIP
Paznen 1. Kinerka — 3auem ¢ | V3, 31,
CTPYKTYPHO- oyenkou | OK 01, OK 02, OK 04,
(pyHKuMOHAIBLHAS JIP 23, JIP 30
eIMHHMIA )KUBOTO
Tema 1.1. buomorus | @O V3, 31,
kak Hayka. OOmas | [lposepra mabnuy OK 01, OK 02,
XapaKTepUCTUKA JIP 23, JIP 30
KU3HH
Tema 1.2. 104 V2, V3, 31,
CrpykTypHO- JIP Nel OK 01, OK 02,
(hyHKIIMOHATIBHAS 113 Nel OK 04,
opranu3zanus Kietok | Ilposepka JIP 23, JIP 30
MEHMANbHOU Kapmul
Tema 1.3. | @0 V3, 31,
CrpykrypHO- 113 Ne?2 OK 01, OK 02,
(hyHKITMOHAIBHBIC Ilposepxa enoccapusa | JIP 23, JIP 30
(hakTopsl
HACJIEJICTBEHHOCTHU
Tema 1.4. OOwmen | @O V3, 31,
BEILIECTB u | Ilposepxa mabauywr | OK 02,
MpeBpallleHue JIP 23, JIP 30
SHEPrUU B KJIETKE
Tema 1.5. | OJI V3, 31,
Ku3HeHHbIN uukn | [lposepka aeumol | OK 02, OK 04,
KJIETKH. Muros. | spemenu JIP 23, JIP 30
Meiios
Pasznen 2. Crpoenue 3auem ¢ | V3, 31,




" $pyHkuun oyenxoti | OK 01, OK 02, OK 04,
OpraHu3ma JIP 23, JIP 30
Tema 2.1. Crpoenue | O V3, 31,
opranusma. Dopwmsl | [Iposepra OK 02, OK 04,
Pa3MHOXKECHUS menmanvHou kapmot | JIP 23, JIP 30
OpPraHn3MOB IIposepka mabauyuwl
Tema 2.2. Onrorenes | T V3, 31,
pacTeHui, XUBOTHBIX | [Iposepka  nemmwul | OK 02, OK 04,
Y YeJIoBeKa 8pemeHt, JIP 23, JIP 30

HCUBHEHHBIX YUKIIOB8

pacmenut no

omoenam
Tema 2.3. | @0 V3, 31,
3aKOHOMEPHOCTH T OK 01, OK 02,
HACJIETOBAHMUSI. 113 Nes OK 04,
CuenseHHoe IIposepxa enoccapusa | JIP 23, JIP 30
HacJIeJJOBaHHE
MIPU3HAKOB
Tema 24\ T V3, 31,
3aKOHOMEPHOCTH 113 No4 OK 01, OK 02,
U3MEHYUBOCTU OK 04,

JIP 23, JIP 30
Pasnen 3. Teopus 3auemc | V3, 31,
IBOJIOLNH oyenkoii | OK 02, OK 04,
JIP 23, JIP 30

Tema 3.1. Hcropus | @O V3, 31,
3BOJIOIIHOHHOTO Iiposepxa OK 02, OK 04,
YUCHUS. enoccapus,  aewmul | JIP 23, JIP 30
Mukpo3BOITOIHS 8pemeHuU
Tema 32.104 V3, 31,
MakpoaBomntonus. Ilposepxa aeumol | OK 02, OK 04,
Bo3HukHoBeHHnEe U | pemeHu JIP 23, JIP 30
pa3BUTHE KHU3HU Ha
3emie
Tema 33.| @O V3,31,




[Ipoucxoxaenue Ilposepra  nemmwi | OK 02, OK 04,

YyeJoBeKa — | 6pemenu JIP 23, JIP 30

AHTPOTIOTEHE3

Paznen 4. Dxosaorus Bauemc | VI, V3, 31,

oyenxou | OK 01, OK 02, OK 04,

OK 07, IIK 2.3,
JIP 9, JIP 23, JIP 30

Tema 41.| T Vi, V3, 31,

DKOJIOTHYECKUE 113 No5 OK 01, OK 02,

dakropsl u  cpensl | [Iposepka cxem | OK 07,

xu3Hu. [lomynsauus, | kpyeoeopoma JIP 23, JIP 30

cooOmecTBa, seuecmas

9KOCHCTEMBI

Tema 4.2. buocdepa - | 113 N6 Vi, V3, V4, 31,

no0aabHast on OK 01, OK 02,

JKOJIOTHYECKas T OK 07,

cucreMa JIP 23, JIP 30

Tema 4.3. Buusaue | T V1,6 V3, V4, 31,

AQHTPOTIOTEHHBIX 113 No7 OK 01, OK 02,

(dhakTopoB Ha OK 04,

ounochepy OK 07, IIK 2.3,

JIP 23, JIP 30

Tema 4.4. Bmusuaue | O V2 V3 V4 31,

COLIMAJIBLHO- JIP No2 OK 02, OK 04,

SKOJIOTHYECKUX OK 07,

(hakTopoB Ha 1IK 2.3,

3I0pOBbE UETIOBEKA JIP 9, JIP 23,

JIP 30

Pasznen 5. buogorus 3auem c¢ | V3, 32,

B JKU3HH oyenkoti | OK 01, OK 02, OK 04,
TIK 2.3,
JIP 23, JIP 30

Tema 5.1. | 113 Ne8 V3, 32,

buorexnomorun B OK 01, OK 02,

JKH3HH KaXKI0T0 OK 04,




1IK 2.3,

JIP 23, JIP 30
Tema 5.2. | 113 Ne8 V3, 32,
buorexnonorun B OK 01, OK 02,
IIPOMBIIIIEHHOCTU OK 04,

1IK 2.3,

JIP 23, JIP 30

10




3.2 Kogu¢ukarop o11eHOYHBIX CPEICTB

DO YyHKIHOHAJIBHBIA MPU3HAK OI[EHOYHOI0 CpeCcTBa (TUI
KOHTPOJILHOTO 3aJaHN )

Kox onenouynoro cpeacrsa

@DpoHTaAJIbHBIN 01IPOC D0
[IpakTrueckoe 3anstue Nen I13 Nen
JlaboparopHas pabora Nen JIP Nen
TectupoBanue T
OneHnBaemas TUCKYyCCHsI oA
OO6cyx1eHne o BOIIpocaM JIEKIIMH 0OJI
Kontponbnas padorta Nen KP Nen
Kelic-3anaua K3
3aganus I CaMOCTOSITETbHOU paboTHI: Cp

- 3aroJIHeHuEe TaOJINIL;

- pa3paboTKa JEHTHI BPEMEHH;

- pa3paboTKa MEHTAJILHON KapThI;

- YCTHOE COOOIIICHUE C TIPe3CHTaIUEH;

- pa3paboTKa rioccapusi;

- COCTaBJICHHE CXEM KPyroBOpPOTA BEIICCTB;

- COCTABJICHUC KU3HCHHBIX [TUKJIOB paCTeHI/Iﬁ I10 OTACJIaM.




4. 3AJAHUA JJI1 ONEHKHW OCBOEHUSA YYEBHOI'O ITPEIMETA

4.1. Tekymmii KOHTPOJIb

Texkymmii KOHTPOJIb TPOBOAWTCS Ha IUIAHOBBIX 3aHATHSAX M B XOAE MPOBEPKU
CaMOCTOSITENIbHBIX Pa0OT. [TlaBHAs 1eNp TEKyIIero KOHTPOJS - OlepaTuBHAs OLlEHKa paloThI
nperojaBaresii M o0ydaeMmblX, a TakkKe HX HWHAWBHIYAIbHBIX OCOOeHHOCTEeH. DyHKIUU
TEKYyIIeT0 KOHTPOJSI: COJEHCTBYyeT Oojiee ONEPaTMBHOMY BBISBICHHIO OTCTAIOMIMUX  JUIS
HQ/IJIKAIIETO PEeardpoBaHUs; ONTUMHU3UPYET HWHIWBUAYAJIbHBIC 3aHATHUS; PALUOHATH3UPYET
paboTy C MPOTPaMMHBIM MaTEPUAIIOM.

@ opMbI TEKYIIET0 KOHTPOJIS

3ajaHusi, HaNpaBlICHHbIE HA CUCTEMATH3allMl0 U  0000IIEHHE TEOPETHUECKOM
uHpopManuu:

- 3amoJIHeHne TaOJIHIL,

- pa3paboTKa JEHThI BpEMEHH;

- pa3paboTka MEHTAJILHOU KapThl;

- pa3paboTka roccapus,

- COCTaBIICHHE CXeM KPYroBOpPOTa BEIIECTB;

- COCTaBJICHHE )KH3HCHHBIX IIMKJIOB PACTEHHH 0 OTAEIIaM.

3anaHus1, HarpaBlieHHBIE Ha ()OPMHUPOBAHUE WITH MIPOBEPKY 3HAHUIA:

- (poHTaIBHBIN ONPOC;

- OllEHWBaeMasi TMCKYCCHS;

- o0CyXJileHHuE TI0 BOIIPOCaM JIEKIUH;

- TECTUPOBAHMUE;

- YCTHBIE COOOIIECHHUS C IPE3CHTAIUEH;

- KOHTPOJIbHBIE PaOOTHI.

3anaHus, HarpaBJIeHHbIE Ha (GOPMUPOBAHNE IPAKTUYECKUX YMEHHUM 1 HaBBIKOB!

- maboparopHas padora;

- MPaKTUYEeCKOE 3aHATHE (pelleHue 3ajady; MPaKTUKO-OPUEHTUPOBAHHBIE paCUETHBIC
3a/IaHusl; KEHC HA aHAIM3 WH(OpMAaITIn).



4.1.1. 3apanus, HapaBJeHHbIe HA CHCTEMATH3ALMI0 U 0000IEHUEe TeopeTH4eCKOo
uHpopmanuu

4.1.1.1. 3anoaHeHue TAOJIMNI

Paznen 1. KiieTka — cTpyKTYPHO-GPYHKIMOHAJILHAS €IMHHUIIA KUBOTO

Tema 1.1. BuoJsiorus kak Hayka. O01asi XapaKTepPUCTUKA KU3HU

Pe3yabrar o0yueHus O TeMe: OINUCBHIBATH METO/bI UCCIIEIOBAHUS Ha MOJIEKYJIIPHOM U
KJIETOYHOM YPOBHE.

1. 3anonHeHue TAGJMUBI C ONMCAHHEM METOJ0B MHKPOCKONMUPOBAHUS € HX
AOCTOMHCTBAMHU M HEIOCTATKAMU.

@ opmMyIHPOBKA 3aaHMs: 3aMI0THUTE Ta0MHIy «OCHOBHBIE MUKPOCKOTIMUECKUE METO IbI
WCCTIENIOBAHMS», JaB KPaTKyl0 XapaKTePUCTUKY METOJ0B, YKaXKUTE€ WX JIOCTOMHCTBA H
HE/I0CTaTKH, UCTONb3Ys MaTeprall JeKIui, yueOHNKa, MHbIE HICTOYHUKN UH(OPMAIIH.

Tabnuia - OCHOBHbIE MUKPOCKOTTMYECKHUE METO Bl UCCIIEOBAHUS

Kparkas HoctounctBa metona | HemoctaTtku meTona
Hazsanue meTona
XapaKTepUCTHKA (+) (-)
CBeTnonoapHas
MHKPOCKOTIHS
TemHonoILHAS
MUKPOCKOTIHS

KonTposmpyembie komnerenuuu: OK 02

2. 3anosHeHue Ta6aubl «BKi1ag ydeHbIX B pa3BUTHE OMOJIOTHE.

®opMyJIMPOBKA 3alaHNUSA: 3aM0JHUTE TabIuIy «BKkiag yuyeHbIX B pa3BUTHE OMOJIOTUNY,
yKa3aB y4eHOI0, BpeMEHHON Meproa paboThl HaJl OTKPHITUEM U JaiiTe KPaTKyIO XapaKTepUCTUKY
OTKPBITHS, UCIIOJIB3Ys MaTepua JeKUUl, yaeOHUKA, HHbIE HCTOYHUKH HH(DOPMALIUH.

Tabnuna — Bkinag y4eHbIX B pa3BUTHE OMOJIOTHH

VYuenblii Bpemennoit nepuon Kpatkas xapakTepucTuka paboThl yU€HOTO

Konrposmpyemsbie komnerenunu: OK 02

3. 3amoiHeHHWe CPABHHMTEJbHOW TaOJUIBI CXOACTBA W Pa3JIMYMi KHUBOT0 H
HEKHBOTO.

@opMmyJupoBKa 3aJaHMsA: 3anonHuTe Tabnuiy «CpaBHUTENTbHAS XapaKTepUCTHKA
O0OBEKTOB KUBOW M HEKHUBOW MPHUPOJBI», HCIONB3Ysl MaTepuan JeKIul, ydyeOHHKa, HHbIC
WCTOYHHUKHU MH(POPMALIHH.

Ta6n1/1ua - CpaBHI/ITCHLHaH XapaKTCpUCTUKaA 00BEKTOB JKMBOI U HEIKUBOM IPUPOEI.

Kpurepuu cpaBHeHus OO0bekThl HeXXUBOU MpUpoibl | OOBEKTHI JKUBOW TPUPOIBI
Kiierounoe crpoenue
Hanuune SHEPTrUu JUTSt
CYIIIECTBOBAHUS
O6men  BemiecTB  (THMTaHWHe,




JIBIXaHUE U BBIJICJIICHHE)

Poct

PazButue

Pazpaxumocts

IlepenBuxenue

KonTpoanpyembie komnerenunu: OK 02

Tema 1.4. O0MeH BeliecTB M IpeBpallleHHe JHEPrUH B KJleTKe
Pe3yabTar 00yyeHusi 0 TeMe: ONHCHIBATH OCHOBHBIE YHEPTETHUECKUE U TIIACTUIECKUE
IPOLIECCHI KJIETKH.

3anoJiHeHHEe CPABHUTEILHOI TA0IHIIbI XaPAKTEPUCTUK TUIIOB 00MEHA BellecTB

@opmMyIHpOBKa 3aJaHMsA: 3aM0OJIHATE CpPaBHUTENbHYIO Tabmuiy «OOMEH BeElIeCcTB
MPpEeBpaliCHUC DHEPTHU B KIICTKE», YKa3aB 3Tallbl, MECTO U YCJIOBUA IMMPOTCKAHUA, YIACTBYIOIINUC
BEIIECTBA, CYTh MPOTEKAIONINX MPOIIECCOB M PE3YNIBTAT, UCIIONIB3Ys MaTepral JeKIHi, yaeOHuKa,
WHBIC UCTOYHUKN I/IH(l)OpMaHI/II/I.

CpaBautenbHass Tabmuma - OOMEH BEHIECTB W TPEBPAIICHHWE DHEPTUU B  KIETKE
(buocunres Genka, ®oTocuHTE3, JHEPreTHUECKUN OOMEH)

CyTth
Mecto VYyactBytomu yr
YcenoBusa MPOTEKAOIIL
[Tpoueccsl OTtanel | IpOTEKaHU e PesynbTar
MIPOTEKAHUS nx
i BEIECTBA
MPOLECCOB
Bbrnocunres
Oeika
doTocuHTE3
DHEepPreTuvecK
nit 0OMeH

KonTposmpyembie komnerenuuu: OK 02

Pasnea 2. Ctpoenye u pyHKINM oOpraHusmMa
Tema 2.1. Ctpoenue oprannzma. ®opMbl pa3MHOKEHUSI OPTaHU3MOB
Pe3yabraT 00yueHusl 10 TeMe: XapaKTepru30BaTh CIIOCOOBI Pa3MHOKEHHUS.

3anosHeHHe Ta0JMIBI € KPaTKOW XapaKTepUCTHKOH MW mnpuMmepamu (dopm
Pa3MHO:KeHHs OPTaHNU3MOB

@opMyJHPOBKA 3aJaHUs: 3anodHUTE TaOnuily «OCHOBHBIE THUIBI PAa3MHOXKEHUSY,
YKa3aB CYyLIECTBEHHBIC NMPHU3HAKH MPOLIECCOB PAa3MHOXKEHHsI, NMPUBEIUTE MPUMEPHI OPraHMU3MOB,
Pa3MHOXKAIOIIUXCSA ATHM IIyTeM, HCIONb3Yysl Marepual JeKIuid, ydeOHWKa, WHbIE HCTOUYHUKHU
uHpOpMaLnu.

Ta6m/1ua - OCHOBHBIC THUIIBI PAa3MHOKCHH A

Tun pasMHOXKEHUS
becrnosoe I10JIOBOE

IIpusnaku

KonnuecTBo 0cobel ai1si pa3MHOKEHUS

Kakoii THm KIIeTOK MNpUHHUMACT Y4YaCTHUC B
PAa3MHOXKCHUU

M3 xakuX KJIETOK IOSBIISICTCS HOBBIM OpraHnu3M




buonoruueckas ocHOBa  pa3sMHOXKEHHsS (32
VCKJIIOYEHUEM BBICIIUX PACTEHUN)

CKOpOCTh yBEIMUYCHHS YHCICHHOCTH 0CO0eH

I'eneTnueckre 0COOEHHOCTH IOTOMCTBA

HpI/I‘-II/IHa MOABJICHUSA  HOBBIX IIPU3HAKOB Y
IIOTOMCTBA

[IpucniocobuTenbHbIE  BO3MOXKHOCTH  HOBBIX
OpraHu3MOB

3HayeHHe pa3MHOKEHHS

CriocoObI pa3MHOKEHUS

[IpumMeprpl  OpraHu3MOB, KOTOPBIM CBOMCTBEH
JAHHBIN TUI Pa3MHOKECHHS

KonTpoanpyembie komnerennuu: OK 02

Kpurepuu onenuBanus:

«5» - TabnuIa BEIIOIHEHA B ITOJHOM 00bEME;

«4» - B X0A€ 3allOJIHCHUA Ta6J'II/IIII)I Marc€pual OTpaX€H HE IIOJHOCTbIO, HMCHOTCA
HE3HAUYNTCIIbHBIE HETOYHOCTH, HEAOYCTHI,

«3» - B XOJ€ 3aroJHeHHWs TaOJHIBI MaTephall OTPAXKEH HE TOJTHOCTHIO, WMEIOTCS
SHAYUTCIBbHBIC HCTOYHOCTH, HCAOYCTHI,

«2» - Tabmura orpakaeT MeHee 50% marepuana Wiv He BBITIOTHEHA.




4.1.1.2. Pa3paGoTKa JIeHTbl BpeMeHH

Paznen 1. KileTka — cTPYKTYPHO-QYHKIIMOHAJIbHAS ¢IMHULA )KUBOTO
Tema 1.5. /Ku3HeHHBIH UK KJIeTKH. MuTo3. Meiio3
Pe3ysbTar 00y4yeHus 10 TeMe: XapaKTePU30BaTh KU3HEHHBIN IIUKIT KIIETKH.

Pa3pa0oTka JieHTbl BpeMeHH KU3HEHHOI0 IMKJIA KJIeTKH

®opmMyIMpOBKA 3aJaHUA: CO3JANUTE JIEHTY BPEMEHH, OTPAKAIOIIYI0 IPOLECCHI,
npoucxojsme B KieTke. Ha3BaHus 1poueccoB  JODKHBI  ObITh  PAacIoONIOKEHbI B
COOTBETCTBYIOUIEH »XMU3HEHHOMY LUKy KJIETKH I[OCJIEIOBATEIbHOCTH, OCHAIIEHbl KPAaTKUM
ONMCAHUEM, TPUIIOKEHBI MILTIOCTPALUH.

3asiaHue BBIMOIHSIETCS B MaJIbIX rpynnax (3-4 yenoseka).

KonTtpoaunpyembie komnerenuuu: OK 02, OK 04

Paznen 2. CTpoenue U QYHKIUM OpraHusmMa

Tema 2.2. OHTOreHe3 pacTeHH i, ;)KHBOTHBIX H YeJI0BeKa

Pe3yabrar o0yueHus 10 TeMe: ONKCHIBATh CTAJAUHM OHTOT€HE3a PACTEHHM, KUBOTHBIX U
YeJI0BeKa.

Pa3pa0borka JieHTbI BpeMeHM € XapaKTePUCTHKOH 3TANOB OHTOreHe3a OTAeJbHOMH
rpynnbl ;KUBOTHBIX HJIH YeJIoBeKa.

®opMyJIMPOBKA 3aIaHMUSA: CO3JAlTe JIEHTY BPEMEHHU, OTPAKAIOIIYIO 3Talbl OHTOTEHE3a
OTZIEJIbHOW TpYIIbl )KUBOTHBIX WJIM YEJIOBEKAa C KpaTKOM XapakTepucTukod. Hazpanus cramuii
JOJDKHBI OBITH PACIOJIOKEHBI B XPOHOJOTUYECKOM IMOPSJIKE, OCHAIIEHBI KPaTKUM OMHCAHHEM
OCHOBHBIX U3MEHEHUH, IPUJIOKEHBI UILTFOCTPALIMH.

3amaHue BBIMOTHAETCS B MaJIbIX Ipynmax (3-4 denoBeka).

KonTposmpyembie komnerennuu: OK 02, OK 04

Pasnea 3. Teopus 3BoJIIONUH
Tema 3.1. UcTopus 3BOJTIOUMOHHOTO YueHHUsi. MUKPO3IBOIIOIHS

PESyJII)TaT Oﬁy‘—leHI/lﬂ II0 TeMe: XapaKTepu30BaThb HNPCANOCBUIKM M IBHMXKYIIHUE CHIIBI
BO3HHKHOBCHHA MHOFOO6paSI/I${ BHUIOB.

Pa3paborka JieHTbl BpeMeHU Pa3BUTHSA IBOJIIOLMOHHOIO YYeHUsI

@opMyJIMPOBKA 3aJaHUs: CO3/alTe JIEHTY BPEMEHH, OTPAXKAIOIIYIO ATalbl Pa3BUTHUS
MpeICTaBICHUd 00 DSBOJNIONMM JKUBBIX OpraHu3MoB. Ha3BaHUS 3TaloB JOMKHBI OBITH
PacmoJIOkKEeHbI B XPOHOJIOTHUECKOM TOPSIIKE, YKa3aHbl (JaMUINU YUEHBIX C KPATKUM OMHCAHUEM
WX BKJIaJIa B Pa3BUTHUE DBOTIOIMOHHBIX IIPECTABICHUH.

3amaHue BBINOJIHACTCA B MabIX rpymnmnax (3-4 yenoBeka).

Kontpoimnpyemsbie komnerenunu: OK 02, OK 04

Tema 3.2. Makpossosaonusi. Bo3HuNKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie
Pesynbrar 0o0y4eHHsi MO TeMme: XapaKT€pU30BaTh MPEANOCBUIKM U IBWXKYIIHE CHIIBI
BO3HUKHOBEHHUSI MHOTOOOpa3us BUIOB.

Pa3pa0oTka JieHTbl BpeMEeHH BO3HMKHOBEHHS M Pa3BUTHS KHU3HU Ha 3emuie

®opMyJIMPOBKA 3aJaHUs: CO3JANWTE JIEHTY BPEMEHM, OTPAKAIOLIYIO ATallbl Pa3BUTHUS
XKHU3HU Ha 3emiie. HazBaHus 3TarnoB JOKHBI OBITH PACIIONOXKEHBI B XPOHOJIOTHYECKOM TMOPSIJIKE,
OCHAILIEHbl KPaTKUM ONMCAaHNEM OCHOBHBIX U3MEHEHMH, IPUII0KEHBI MIUTFOCTPALIUN.

3a7aHue BBIMOJTHACTCS B MAJIBIX rpymnmax (3-4 yenoseka).



KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Tema 3.3. [IponcxoxkieHue 4yeji0BeKa — aHTPOIIOreHe3
Pe3yabTar 00yuyeHHMsi MO TeMe: XapaKTEpU30BaTh IMPEANOCHUIKA U JIBUXKYIIUE CHIIBI
BO3HHUKHOBCHHUA MHOI‘OO6pa31/I$I BUIOB.

Pa3p360TKa JICHTBI BPEMEHHU IMPOUCXOKICHUS Y€JI0BEKA

DopMyIHPOBKa

3aJJaHUA:

co3gaure

JEHTYy BPEMEHH,

OTPaXKAIOIIYIO

oTallbl

aHTponoreHe3a. Ha3Banusi 3TanoB JOJKHBI ObITH PACHOJIOKEHBI B XPOHOJIOTUYECKOM MOPSJIKE,
OCHAILIEHbl KPAaTKUM OINMCAaHMEM OCHOBHBIX M3MEHEHMH (KOrzna W IAe KWIM MPEIKH YeJIOBEKa,
IIPOrPECCUBHBIE YEPTHI, OPYAUSI TPYAA), IPUIIOKEHBI KAPTUHKU IIPEIKOB YETIOBEKA.

3asiaHue BBIMOIHSIETCS B MaJIbIX rpynnax (3-4 yenoseka).

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

[Ipu pa3zpaboTke peKOMEHIyeTCs HCTIOIb30BaTh OHJIANH-CEPBUCHI:
TimeRime.com

Timetoast.com

WJIN IPYTU€ CEPBUCHI ISl CO3AHUSI JICHT BPEMEHH.

Kpurepun oueHuBanus:

«5» - 6 0aiIoB;

«4» - 4-5 6amos;

«3» - 3 baJuia.

2 fay1a 1 6ana 0 6ann10B
HNudopmaTuBHOCTb, | DTaIbl pa3BuTHUs | OTansl pasButus | Ha neHte BpemeHu
WLTIOCTPAIHH (mporieccoB) (mporieccoB) yKa3aHbl TOJIBKO
IPaMOTHO OMHCAHBI U | TPAMOTHO ONKCaHbl U | HA3BaHUs 3TaroB
IPOMJUTIOCTPUPOBAHBI | IPOUJUTIOCTPUPOBAHBI | PA3BUTHUS
U coJepxKar (mporieccoB) ©  He
JOTIOIHUTEIBHYIO MPOUJLTIOCTPUPOBAHBI
nHdopmaruio 1o
TeMe
XpoOHOIOrHsl 3TANOB | XPOHOJIOTHS  ATAroB | XPOHOJIOTHsS 3TanoB | XpOHOJIOTHS  3TaloB
pa3BuTHS pa3BUTHUA pa3BUTHUS pa3BUTHSI
(mpoueccon) (mpo1ieccoB) He | (mpoiieccoB) He | (TIporeccoB)
HapyIlIeHa, HapyIlleHa, HO | HapyIIeHa
IpuBeeHA B TMOJHOM | IPUBEACHA HE B
o0beme MOJIHOM 00BbeEME
Jlekcuko- Jlenra Bpemenu He | Jlenta Bpemenu He | JleHta BpPEMEHU
rpaMMaTH4YecKoe | COJCPXKHUT OIIMOOK H | COAEPKHUT IpyOBIX | COAECPKUT TaK MHOTO
odopmiienue OTIEYaToOK rpaMMaTHYECKHX rpyOBIX
91115 () 3 WIH | TPAMMAaTHYECKUX
OTIeYaToK,  KOTOpBIE | OMHUOOK U OIEYaToK,
OBl OTBIICKAIM | UTO €€ COJIep)KaHue
BHUMaHUE YHTAaTENs | TPYIHO
OT COJIepKaHus BOCIPUHUMACTCS



https://www.mindmeister.com/
https://app.mindmup.com/

4.1.1.3. Pa3paGoTka MEHTAJIbHON KapPThI

Paznen 1. Kilerka — cTpyKTYpPHO-GQYHKIMOHAJIBbHAS €IMHUIA 5KUBOI'O

Tema 1.2. CTpyKTYpHO-QYHKIMOHAJIbHASI OPraHU3alus KJIeTOK

Pesyabrar 00y4yeHusi mo TeMe: pa3auyarh CyHIECTBEHHBIE NPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HBIX APCTB KUBOU MPUPOJIBI.

Pa3paGoTka MeHTAJbHOI KapThl MO KJIacCH(PUKANMU KJIETOK M UX CTPOEHHMIO Ha
MPO- U IYKAPHOTHYECKHUX U N0 apCTBaM

@ opMyJIMPOBKA 32JaHUSI: COCTAaBBTE MEHTAIBHBIC KAPThI MO KIAaCCU(UKAIIMH KIETOK H
UX CTPOEHHUIO HA IMPO- M IYKAPHOTHUECKUX W MO LapcTtBaM. B kapre orpasute 0COOCHHOCTH
CTPOCHHS KIJIETOK Pa3HBIX IIAPCTB.

[Ipu BeIMONIHEHUYU 00yUaroLUecs pacpenesssioTCs Ha Mallble rpyninbl (10 2-3 YeloBeka).

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Paznen 2. Ctpoenue 1 GYHKIMH OPraHu3Ma

Tema 2.1. Ctpoenne opranuzma. ®opMbl pa3MHOKEHHsI OPTaHU3MOB

Pe3syabrar o00y4yeHMsi 1O TeMe: OIMCHIBATh CTPOEHHWE U B3aWMOCBA3b YacTeu
MHOTOKJIETOYHOTO OpraHu3Ma.

Pa3paborka MEHTAJbHOH KApThl TKaHe#l, OPraHOB M CHCTEM OPraHOB 4YeJ0BeKa C
KPAaTKOH XapaKTePHUCTUKOM UX PYHKIMH.

®opMyJIMPOBKA 3aJaHUSI: COCTaBbTE MEHTAJbHbIE KapThl MO KilaccU(PUKALUU TKaHEH,
OpraHoB M CHCTEM OpraHoB uejoBeka. B kapTe oTpazure 0COOEHHOCTH CTpOEHUSs, (HYyHKIMIA
00beKkTOB. BBl MOXeTe OOBEAUHATH OOBEKTHI MO BBIMOIHSAEMON (DYHKIIMM WM TIO CHCTEME
OpraHoB.

[Ipu BeITIONIHEHUH O00YJArOITUECS PACIIPEACIISIOTCS Ha MaJible TPyMIib (10 2-3 YeloBeKa).
3ananue sABiIsieTcsl NpoQPecCHOHATbHO-OPUEHTUPOBAHHBIM.

[Ipu pa3zpaboTke peKOMEHIyeTCsl UICTI0JIb30BaTh MHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

NN ,Z[perfI HHCTPYMEHT IJIs1 CO3AaHKA MCHTAJIBHBIX KapT.
[Ipumep yacTu MEHTaIBLHOMN KapThi:

CepaEgYHO-COCYAUCTAR CUCTEMA

nuweson
HeayaAOYHO-KMLWEYHBIN TPAKT

KMLIEYHWK ABEHELUATMNEDCTHAA KMIWKE

KonTpoanpyemsie komnerenuuu: OK 02, OK 04

Kpurtepun onenuBanus:
«5» - 9-8 0aoB;

«4» - 7 6aos;

«3» - 6-5 OamoB.

3 6a1a 2 dan1a 1 6ana
Conepxanne WNndopmanus Wndopmanus HNudopmanus
npecTaBIeHa B | IIpeCTaBJIeHa, HO | IpezcTaBieHa
MIOJTHOM 00BbeMe UMEIOTCS HETOUYHOCTH | YaCTUYHO



https://www.mindmeister.com/
https://app.mindmup.com/

I'pagpuueckoe
oopMiIeHUE KAPTHI

MHorocrynenyaras
KapTra ¢ qo0aBiIeHHEM
KapTUHOK, 3HAKOB.
Hcnons3zoBanue
pa3HBIX IIBETOB Ha
OTIPEAETICHHBIX
BETBSIX.

MHorocrynenyaras
Kapra

IIpocToii «nay4ox»

Jlekcuko-
rpamMMaTnyecKoe
opopMmiieHue

Kapra He conepxur
OIIMOOK U OIIEYATOK

Kapra He conepxur
rpyObIX
rpaMMaTHYECKUX
OIINnO0K
OTIeYaToK,
OBl OTBJICKAJIN
BHUMaHUE 4YMTaTEJs
OT COJIep’KaHus

WIH
KOTOpBIE

Kapra conepxxur Ttax
MHOT'O rpyobIX
rpaMMaTHYECKUX

OmKOOK M OIICYATOK,
YTO €€ CojepkKaHHe

TPYAHO
BOCIIPUHHUMAETCS




4.1.1.4. PazpaboTka riioccapust

Paznen 1. Kilerka — cTpyKTYpPHO-GQYHKIMOHAJIBbHAS €IMHUIA 5KUBOI'O

Tema 1.3. CTpyKkTypHO-QyHKIIMOHAIbHBbIE (AKTOPbI HACIEICTBEHHOCTH

Pesyabrar 00y4yeHusi mo TeMe: pa3iauyarh CYIIECTBEHHBIE NPU3HAKU CTPOECHMSI KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB HKUBOU MPUPOJIBI.

Pa3paboTka niioccapus.

@opMyIHMpOBKa 3aJaHMSI: COCTABbTE€ IIOCCAapUil C ONpENeNCHUAMH 10 TEeMe
«CTpyKTypHO-(YHKIIMOHATBHBIC ()aKTOPBI HACIECACTBEHHOCTHY, UCTIONB3Ysl MaTepUaIIb JICKIIUH,
Y4eOHHKH, CIIOBApH.

Ilepeyenb TepMUHOB:
Xpomocoma

Hyxkneornn

Hyxkneunosas kuciora
JHezoxcupubonykiennonas kuciora (JJHK)
PuGonykneunonas kucinora (PHK)
Makpoaprudeckas CBs3b
KomniemenTapHOCTB

Pennukanms

Tpanckpumnius

Tpancnsauus

buocunTes 6enka

Penaparus

T'enernueckuii xox

KonTposmpyembie komnerenunu: OK 01, OK 02

Pa3nen 2. Crpoenne H (D)VHKIIMH OPraHu3Ma

Tema 2.3. 3akoHoMepHOCTH HacJienoBaHusl. ClenjieHHOe HAC/Iel0BaHUe TPU3HAKOB

Pe3yabTar 00yueHHsi MO TeMe. OIMCHIBATh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH |
W3MEHYUBOCTH.

Pa3paborka riioccapus.
@opMyJMpPOBKA 3aIaHMA: COCTAaBBTE TJIOCCApUl C ONpEAeNeHUsIMU IO TeMe
«3aKOHOMEPHOCTH HACIIEIOBAHUS», UCIIOIB3Ysl MaTepUAIIbI JICKIIUH, y4eOHUKH, CIOBApH.

Ilepeyenb TEPMHUHOB:
AJbTepHaTUBHBIE TPU3HAKU
AliensHBIC TeHBI
HeannenbHble reHbl
JIOMUHAHTHBIN NIPU3HAK
PeneccuBHBIN pU3HAK
l'omo3UroTHBIN Oprasusm
I'eTepo3uroTHseI OpraHusm
T'enoTun

denoTHn

JuruOpuaHoe cKkpeniuBaHue
Yucras TuHusg

I'ubpun

HacnencTBeHHOCTB
N3MeHYnBOCTh



Jlokyc

XpoMOCOMHBIH HaboP
CuerieHHO€ HaclleJOBaHHUE
[TonHoe cuemienue

Henonnoe cuennenue
Kpoccunrosep
HexpoccoBepHbie raMeTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'eTepocombl

l'omorameTHbIi
I'eTeporameTHsIil mon
HacnenoBanue crernieHHoe ¢ nojiom
I'eneTnyeckas kapTa XpoMOCOMBI

KonTtpoanpyembie komnerenuuu: OK 01, OK 02

Pasnea 3. Teopus 3BoJIIOLUH

Tema 3.1. UcTopusi 3BOJIIOLIMOHHOI0 y4eHHs1. MUKPOIBOIIOLHS

PesysabTar 00ydyeHMsl 10 TeMe: XapaKTEpHU30BaTh IPEANOCBHUIKA W JBHKYIIHE CHIIBI
BO3HUKHOBCHUA MHOFOO6paSI/I$[ BUIOB.

Pa3paborka rimoccapusi.

@®opMyJTHPOBKA 3aJJaHNUSI: COCTAaBbTE MIOCCAPUI C ompeaesieHus MU 1o Teme «lcTopust
SBOJIIOLIMOHHOTO  y4eHHUsS. MHUKpPO3BOMIONMS», HCIONb3YSl MaTrepualibl JIEKIHUH, Yyu4eOHHKH,
CIIOBapH.

IlepeyeHb TEPMUHOB:
OBOJTIOLNS

@akTopbI IBOIOLUN
HacnencrBennas n3MeHUUBOCTh
EcrectBenHsIit 0TOOP
HckyccTBeHHBIN 0TOOD
Boprba 3a cymecTBoBaHue
[Monmynsius

I'enodona nomynsauuu
Mukpo3BOIOIHUS
BunooOpa3zoBanue

Kontposmpyemsbie komnerenunu: OK 02

Kpurepun oueHnBaHus:

«5» - copepkaHue II0CCapHsl COOTBETCTBYET 3aJJaHHOM TeMe, COJECPKUT BCE MOHATHS U
TEPMHUHBI,

«4» - copepikaHUe IIIOCCApHsl COOTBETCTBYET 3a/laHHON TeMe, COJEpKHUT He MeHee 75%
MHOHATUH,

«3» - coep)KkaHue IIoccapysl COOTBETCTBYET 3a/laHHON Teme, collepkHUT He MeHee 50%
MHOHATUH,

«2» - coJiepKaHue TIOCCapHsi COOTBETCTBYET 3aJaHHOM Teme, coaepkuT menee 50%
MOHATUM WU HE BBITIOJIHEH.



4.1.1.5. CocrasBiieHHe CXeM KPYTrOBOPOTA BelleCTB

Paznen 4. JkoJiorus

Tema 4.1. Jxosioruveckue (axropsl U cpeanl xu3Hu. Ilomyasinus, coolmecrsa,
JIKOCHCTEMbI

Pe3yabrar 00ydyeHHs1 1O TeMme: ONUCHIBATH CBSI3b MEXAY OPraHU3MOM M CPEIOH €ro
oOuTaHus. YCTaHABIMBATH CBSI3b CTPYKTYPHI H CBOMCTB HKOCHUCTEM.

®opmyanpoBka 3a1anusa: ONUIINTE KPYrOBOPOT BEIIECTBA U COCTABBIE CXEMY:

1 BapuanT — Yruepon,

2 BapuaHT — Kucnopoz,

3 BapuaHT — A30T,

4 BapuanT — Cepa,

5 Bapuant — ®@ocdop.

Jlis BbIMOJIHEHMsT pabOThl MCIIONIB30BaTh JIEKIMOHHBIA Marepual, pPeKOMEHJIOBaHHBIE
y4eOHUKH.

3aiaHue BBIMOIHIETCS B MaJIbIX Tpynnax (1o 2-3 4enoBeka).

Konrposmpyemsie komnerenunu: OK 01, OK 02, OK 07

Kpurepun oueHuBanus:

- IPaBUJILHOCTH BEIOOPA KOMIIOHEHTOB KPYTOBOPOTA;

- IpaBUJIbHAS MOCJIEI0BATEILHOCTD MPOUCXOISIINX MPOIECCOB;
- TBOPUYECKHH 1MOIX0]1 K 0(hOPMIICHUIO pabOTHI.



4.1.1.6. CocTaBiieHHe :KU3HEHHBIX I[UKJIOB PACTEHUH O O0TAeJIaM

Paznen 2. Ctpoenue u GyHKINH OPraHu3Ma

Tema 2.2. OHTOreHe3 pacTeHH i, ;)KHBOTHBIX H YeJI0BeKa
PesyabTar 00y4eHust mo TeMe: ONMCHIBAaTh CTAJUM OHTOI'€HE3a PACTEHHM, KUBOTHBIX U

YCIO0BCKaA.

®opmyaupoBka 3aganus: CocTaBbTe KU3HEHHbBIE IIUKIIBI PACTCHUM 110 OTIEIIAM:
1 BapraHT — MOXOBUIHBIE,

2 BapHaHT — XBOILIEBHU/IHbIE,

3 BapuaHT — NANIOPOTHUKOBH/IHBIE,
4 BapuaHT — I0JIOCEMEHHBIE,

5 BapuaHT — MOKPHITOCEMEHHEIE.

Oransl

JKHN3HCHHOI'O IUKJIa JOJIKHBI

OBITH  PACIIOJIOKECHBI

MIOJITUCAHBI, TPUIIOKEHBI MILTIOCTPALUU (PUCYHKH ).
Jlis BbIMOIHEHUsT pabOThl MCIIONIB30BAaTh JIEKIMOHHBIA Marepuall, peKOMEHJIOBaHHBIE

y4eOHUKH.

3aiaHue BBIMOIHIETCS B MAJIbIX Tpynnax (1o 2-3 4enoBeka).

KonTtpoaunpyembie komnerenuuu: OK 02, OK 04

Kpurepun oueHuBanus:

«5» - 6 0aiIoB;

«4» - 4-5 0anos;

«3» - 3 baJuia.

OoCJICA0BATCIIPHO H

2 daJ1a

1 6ana

0 oans10B

HNudopmaruBHOCTD,
WLTIOCTPAalui

OTanel  KU3HECHHOTO
IIMKJIa TONMHMCAHBl M
MPOWJLTIOCTPUPOBAHBI
n coJieprkar
JOTIOTHUTEIBLHYIO
nHdopmaruio
TeEME

10

Ortanbl  KU3HEHHOIO
[MUKJIA IIONNWCAHbl U
MPOMJLTIOCTPHUPOBAHBI

VkazaHbl TOJIBKO
Ha3BaHHUS JTafnoB
JKM3HEHHOIO ILIMKJIA H
HE

MIPOMJLTIOCTPHUPOBAHBI

XPpOHOJIOTHSI 3TANIOB
“KH3HEHHOI0 MKJIa

XpOHOJ'IOl"I/Iﬂ OTaIlOB
KHU3HCHHOI'O OHKIIa
HE HapylicHa,
IIpUBCACHA B IIOJIHOM

o0beMe

XpOHOJ'IOl"I/IH JTaIlOB
KHU3HCHHOTI'O OHKIa
HE HapylicHa, HO
IMpUBCACHA HC B

[IOJIHOM 00BbEME

JTaIoB
KA

XpoHOJOTHS
YKU3HEHHOTO

HapyHnicHa

Jlekcuko-
rpaMmMaTnyeckoe
odpopmiieHue

JKU3HEHHBINH UK HE
COJICPKUT OIMMOOK M
OIIe4aToK

JKM3HEHHBINA LUK HE
COJICPIKUT IpyobIX
rpaMMaTHYECKHX
OIINOO0K
OIIeYaToK,
OBI OTBJIEKAJIN
BHUMaHHE YHTATENA

nin
KOTOpPBIC

OT COACPIKAHUA

KusHenHbIi LIAKJT
COJICPKUT TaK MHOTO
rpyOBIX
rpaMMaTHYeCKUX
OIIMOOK M OIICYATOK,
4TO €€ CoAepKaHHe

TPYIHO
BOCIPUHHUMAETCS




4.1.2. 3apanusi, HanpaBJeHHbIe HA (POPMUPOBAHUE WJIH NPOBEPKY 3HAHMIA
4.1.2.1. ®poHTAJBLHBII ONIPOC

Paznen 1. KileTrka — cTpYKTYPHO-QYHKIHOHAIbHASA €IMHUIA }KHBOTO

Tema 1.1. buoJsiorus kak Hayka. O01asi XapaKTePUCTUKA KU3HU

PesyabTar 00y4eHust mo TeMe: ONMUChIBaTh METO/BI MCCIIEI0BAaHUS HA MOJIEKYISIPHOM U
KJIETOYHOM YPOBHE.

IlepeuyeHb BONPOCOB K (PPOHTAILHOMY ONPOCY:

1. Yro u3yuaet OHONOTrHs Kak HayKa?

2. Kakume Benmukue y4eHble IPEBHOCTH BHECIHM 3aMETHBIM BKJIAJ B pa3BUTHE
OMOJIOTHYECKUX 3HAHUH ?

3. [loueMy cOBpeMEHHYIO OMOJIOTHIO CUUTAIOT KOMILIEKCHOM HAyKOW?

4. Kakue HarpaBJeHUs B Pa3BUTHU OMOJIOTUN BBl MOXKETE BBIICITUTH?

5. Kakoe ompezerneHne MOXXHO JaTh MOHSTHIO <CKU3HB»? B ueM cOCTOSIT OCHOBHBIE
3aTpyAHEeHUS Tpu GOPMYITUPOBAHUH TAHHOTO OTIPEACIICHUS?

6. Kakue cBolicTBa )KUBOI'O BaM M3BECTHBI?

7. Kakas cTpykTypa cuuTaeTcs 3JIeMEeHTapHO! eTUHHIIEH KUBOTO?

Konrposmpyemsie komnerenuuu: OK 02

Tema 1.3. CTpyKTYpHO-(PYHKIMOHAJIbHbIE (AKTOPbI HACAEACTBEHHOCTH
PesysbTar 00y4eHust 0 TemMe: pa3auyarh CyHIECTBEHHbIE MPU3HAKUA CTPOEHUS KIETOK
OpPraHM3MOB Pa3HbIX LAPCTB )KUBOU MPUPOIBL.

IlepeyeHb BONPOCOB K PPOHTAIBHOMY ONPOCY:

1. Yro Ha3pIBalOT XpOMOCOMHBIM Habopom? Kakwe BHIBI XpOMOCOMHBIX HAaOOpPOB BaM
W3BECTHBI?

2. Kakue BeliecTBa Ha3bIBatOTCSl HYKJIEMHOBBIMU KHUCIOTaMuU?

3. Kakuie BUIbI HyKJIEHMHOBBIX KHCIIOT 0OHAPYKEHBI B KJIeTKe?

4. Kakoe ctpoenue umeet mosekyna JIHK?

5. KakoBsl ocHoBHbIe dyHknuu JJHK B kitetke?

6. B uem 3akirouaeTcss MpUHIMIT KOMIJIEMEHTApHOCTH?

7. Yto 00111ero 1 Kakue pa3inuus uMeroTcst B crpoernu mosiekyn JJHK u PHK?

8. Kakue tumnsr mosiekyn PHK Bam n3Bectnb1? KakoBa ux GyHKIHs?

Kontposmpyemsbie komnerenuuu: OK 01, OK 02

Tema 1.4. O0MeH BelecTB U MpeBpPallleHUe SJHEPTUU B KJIETKe
Pe3yabraT 00yueHHs 1O TeMe: ONKCHIBATH OCHOBHBIE YHEPIeTUUECKUE U TIACTUYECKUE
MIPOLIECCHI KIETKH.

Ilepeyenb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Yro Ha3bpIBalOT TOMEOCTa30M?

2. Yto Takoe Metabosn3mM? M3 Kakux MpoLeccoB OH CKJIa/IbIBaeTCs?

3. Kak cBs13aHbl MKy cO00H MIIaCTUYECKHI U SHEPreTUYECKUil 0OMeHbI?

4. B Kakux OpraHowjiax KJIETKH TPOUCXOAUT IEPBUYHBIA CHHTE3 OPraHUYECKHX
BELIECTB?

5. Kakyto pousb B poTOCHHTE3€ UrpaeT XJI0popunt?

6. [lepeuncnute OCHOBHBIE peaKkIMK CBETOBOM (ha3bl (poTOCHHTE3A.

7. Kakue peakiuu uayT B TeMHOBOI (paze poTocunresa?

8. Uem peakuumum XeMOCHHTe3a oTiIH4aroTcs oT (orocuHre3a? Kakue opraHusMel



SBJIIOTCS XEMOCHHTETUKAMU?
KonTpoanpyembie komnerenunu: OK 02
Pasnen 2. Ctpoenue u pyHKIMY OPraHnu3mMa

Tema 2.1. Ctpoenne opranusma. @opmMbl pa3MHOKeHHS] OPraHU3MOB
Pe3yabTart 00yueHHs 110 TeMe: XapaKTepU30BaTh CII0COOBI PA3MHOKEHHSL.

Ilepeyens BONPOCOB K (PPOHTATLHOMY ONMPOCY:

1. aiiTe onpeneneHue mpoueccy pa3MHOKEHHS] OPraHU3MOB.

2. Kakue ¢popmbl pa3MHOKEHUS] OPTaHU3MOB BCTPEYAIOTCS B IpUpoae?
3. Kakoe pa3MHOKeHHE HAa3bIBACTCS OCCITONIBIM ?

4. Kaxue Buibl 0€CIIOIOT0 pa3MHOXKEHUS pa3Inyaor?

5. KakoBo 6uosnoruueckoe 3HaueHue 0eCroyoro pa3MHOKEHUs?

6. B yem npenmyIiecTBo MoJI0OBOrO pa3MHOKEHUS 1eper] OeCTonbm?
7. Kakue criocoObl 0JI0BOro pa3MHOXKEHHSI BAM U3BECTHBI?

8. I'me 1 Kak IPOVMCXOTUT Pa3BUTHE MOJIOBBIX KJIETOK Y dKUBOTHBIX?

9. Yto Takoe oronorBopeHue? Kakum oHO ObIBaeT?

Konrposmpyemsie komnerenunu: OK 02

Tema 2.3. 3aK0HOMEePHOCTH HACJIEOBAHUS
Pe3y.m)TaT Oﬁyqeﬂl/lfl M0 TEeMe€. OIIMCHEIBATh 3aKOHOMEPHOCTH HACJICACTBCHHOCTU U
N3MECHYMBOCTH.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Yto uzyuaeT reHeTuka’?

2. [louemy umeHnHo I'. MeHiensa cuuTaroT 0CHOBOIOJIOKHUKOM TE€HETUKH ?

3. Uto Takoe uncTas IUHUS U THOpU?

4. Yto Takoe ajuieabHbIe TeHbl (aienn)?

5. Kakne 0coOu Ha3bIBaIOTCS TOMO3UTOTHBIMH, a KAKUE - TETEPO3UrOTaMu ?

6. Kakue mpu3Haky Ha3bpIBAIOTCS IOMUHAHTHBIMH, a Kakue - pernieccuBHbIMU? [IpuBeauTe
MIPUMEPBI IOMHUHAHTHBIX U PEIICCCUBHBIX MPU3HAKOB OPraHU3MOB.

7. ChopmynupyiiTe paBUIIO eIMHO00Opa3us THOPUIOB MepBOro NokoaeHus I. Menaensi.

8. Chopmynupyiite nmpaBuiio pacuierieHus . Menaens.

9. ChopmynupyiiTe 3aKOH YUCTOTHI TameT [. Menpens.

10. B uem omiinuue AByX MOHATUN: (PEeHOTUI U TeHOTHUIT?

11. Kakoe ckpelrBaHKe Ha3bIBACTCS TUTHOPUIHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCUMOTO HACJIEJOBAHMSI IPU3HAKOB.

Kontposmpyemsbie komnerenunu: OK 02, OK 04

Paznen 3. Teopust 3Bo/onuu

Tema 3.1. UcTopust 3BOJIONMOHHOTO Y4eHHs. MHKPOIBOTIOL U

Pesynbrar o0y4eHHsi 1O TeMme: XapaKT€pU30BaTh MPEANOCBUIKM U IBHXKYIIHE CHIIBI
BO3HUKHOBEHHUSI MHOTOOOpa3us BUIOB.

Ilepeyenb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. KakoBbI cuiibHBIE U cllabble CTOPOHBI cHcTeMbl opranndeckoro mupa K. Jlunnes?
2. ChopmynupyiiTe 0CHOBHBIE MTOJIOkKEHUs 3BotoLnoHHOM Teopuu XK. b. Jlamapka.
3.[lepeuncnure NpeAnoCHIIKA BOSHUKHOBEHUS JAPBUHU3MA.

4.TlepeuricauTe OCHOBHBIE TIOJIOKEHHSI CHHTETUYECKOM TEOPHH HBOTIOLMH.



KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Tema 3.3. [IponcxoxkieHue 4yeji0BeKa — aHTPOIIOreHe3
Pe3ysbTaT 00yueHHs] MO TeMe: XapaKTepU30BaTh MPEANOCHUIKM M JBIXKYIIHE CHIIBI
BO3HHUKHOBCHHUA MHOI‘OO6pa31/I51 BUIOB.

ITepeyeHnnb BONPOCOB K (PPOHTATILHOMY OIPOCY:

1. JlaiiTe onpeneneHue aHTPOIIOJIOTHH.

2. Kakue 3anauu crodr nepes antpononoruei? M3 kakux paszieinoB COCTOUT 3Ta HayKa?

3. Kakue naHHble JOKa3bIBaIOT POJICTBO YEJIOBEKA C KUBOTHBIMU?

4. Tlepeuncnure XxapakTepHbIE YEPThI, OTINYAIOIINE YETIOBEKA OT )KUBOTHBIX.

5. Kakue Ouonornueckue M coluajibHble (DAKTOPHI SIBUJIMCH JBWKYLUIUMHU CHIIAMU
aHTponorexesa’?

6. [lepeuncnure 1 0XapakTepu3yiiTe OCHOBHBIE CTaIUH IBOJIIOLUH YEJIOBEKA.

7. JlaliTe onpeneneHye 4eI0BE4ECKUM pacaM.

8. Ha xakue pachbl NoJpa3eisoT COBpeMEHHOE yenoBedecTBo? [lepedncnure oCHOBHBIE
MIPU3HAKHU pac.

9. [IpuBennTe GaKThl, TOKAZHIBAIOIINE SIMHCTBO YEITOBEUECKHX pac.

Konrposmpyemsie komnerenuuu: OK 02, OK 04

Kpurepun ouenuBanus:

«5» - OTBET MOJHBIN, Pa3BEPHYTHIII;

«4» - OTBET JOCTATOYHO MOJIHBINH, HO €CTh HETOUYHOCTH;
«3» - OTBET KPaTKHUI WU C TPYOBIMH OIINOKAMH,

«2» - OTBET HEBEPHBII WU OTCYTCTBYET.



4.1.2.2. OnennBaemasi JTUCKYCCHS

Paznen 1. Kilerka — cTpyKTYpPHO-GQYHKIMOHAJIBbHAS €IMHUIA 5KUBOI'O

Tema 1.2. CTpyKTypHO-QYHKIMOHAJIbHASI OPraHU3alus KJIeTOK

Pesyabrar 00y4yeHusi mo TeMe: pa3iauyarh CYIIECTBEHHBIE NPU3HAKU CTPOECHMSI KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOW IPUPO/IBL.

IlepeyeHb BONPOCOB K OLICHUBAEMOM IMCKYCCUM:

1. Kakoe 3HaueHHE UMEIOT LIUTOJIOTMYECKNE 3HAHUS B )KU3HU COBPEMEHHOTO YeJIoBeKa?

2. Tlouemy MOXHO yTBEpXKAaTh, YTO XHUMHYECKHI COCTaB KIETKH SIBISIETCS
JI0Ka3aTeJIbCTBOM €AMHCTBA KUBOU MPUPOJIbI U OOIIHOCTH )KMBON M HEKUBOM MPUPOAbI?

3. Tlouemy yd4eHble CUYMTAIOT, YTO MPOKAPUOTHI SBISIOTCS HamOoiee JIPEeBHUMHU
OpraHM3MaMH Ha Halllel rjaaHeTe?

4. TloueMy TpyIHO JIeUUTh OOJIE3HH, BbI3bIBAEMBIE BUpYCaMu?

KonTpoaunpyemsie komnerennuu: OK 01, OK 02, OK 04

Pa3nen 2. Crpoenue H (DVHKIMH OPraHu3Ma

Tema 2.1. Ctpoenue oprannzma. @opmMbl pa3MHOKEHHS OPraHU3MOB

Pesyabrar o00y4yeHMsi 1O TeMe: OIMCHIBATH CTPOCHHWE U B3aUMOCBA3b YaCTeH
MHOTOKJIETOYHOTO OpraHu3Ma.

IlepeyeHb BONIPOCOB K OLICHMBAEMOM JUCKYCCHM:

1. TToueMy 3BOJIOLIMOHHOE PAa3BUTHE OPraHUYECKOIO MHpa MOLLIO MO MYTH MOSBICHUS
MHOTOKJIETOYHOCTH?

2. UYto wmeroT o0OmEro W 4YeM OTIMYATCS MEXAy CcoO0l OJHOKIETOUYHBIC,
MHOTOKJIETOUHBIE U KOJIOHUATbHBIE OPTaHU3MBbI?

3. Kak obGecrnieunBaeTcsi B OpraHu3Me B3auMOCBSI3b (DYHKIIMOHHPOBAHUS BCEX OPraHoB?
OTBeT NOsACHUTE HAa PUMEPE OPTaHMu3Ma YeJIOBeKa.

KonTposmpyembie komnerennuu: OK 02, OK 04

Pasnea 3. Teopus 3BoJIIONUH

Tema 3.2. Makpo3Bosonusi. Bo3HUKHOBeHHe U pa3BUTHE KM3HU Ha 3emJie

Pesyabrar 00yueHusi 1O TeMe: XapaKTepPH30BaTh MPEANOCHUIKM U JBUXKYIIHE CHUJIIbI
BO3HUKHOBEHHUS MHOTO0Opa3us BUJIOB.

IlepeyeHnb BONPOCOB K OLIEHMBAEMOi THCKYCCHH:

1. OObsicHUTE, MOYeMy B TpOIECCe PAa3BUTHS KH3HKM Ha 3eMJie OJHU OPraHU3MBI
BBIMHPAJIH, @ HOBBIE CUCTEMATHUECKUE TPYIIIBI OPraHU3MOB MOSIBIISUIUCH.

2. OObsICHUTE, TIOYEMY KOHEI] MPOTEPO30KCKON 3pbl HAa3bIBAIOT BEKOM MEY3, XOTS B 3TO
BpeMs Ha 3eMiie OOMTaId HE TOJBKO KMIIIEYHOIIOJOCTHBIC )KUBOTHBIE.

3. YueHble CUMTAKOT, 4YTO TepMadpoauThl (KUIICYHOTIONOCTHBIC, MJIOCKHE U KOJIbYaThIe
YepBU, HEKOTOPHIC MOJUIFOCKH) SIBIISIOTCS HauOoJiee JPEBHMMHU >KUBOTHBIMH OpraHU3MaMH.
KakoBo, Ha Balll B3[JIsi1, 3HAYCHHE 000CTIOJIOCTH U ITOYEMY B XOI€ IBOJIOIMH CTAIN TIpeo0IiaaaTh
pa3ienbHOMOJBIC BHIBL.

4. Jloka)XuTe POJICTBO OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII.

KonTtpoanpyemsie komnerenuuu: OK 02, OK 04
Paznen 4. JkoJiorus

Tema 4.2. Buocdepa - r1odabHAs IKOTOTHYECKAS CHCTEMA
Pe3ysbTar 00yueHHsi MO0 TeMe: ONKCHIBATH CBSI3b MEXKIY OpPraHU3MOM U CPEIOH ero




oOuTaHus. YCTaHABIMBATH CBS3b MEXKIY CTPYKTypamu Ouochepsi.

IlepeyeHb BONPOCOB K OLICHUBAEMON IMCKYCCHM:

1. TnoGanpHOE moTemeHue: MU} Wi pearbHOCTH? UTO BaM H3BECTHO O JAaHHOM
apneann? Kakue ¢akThl CyIIECTBOBAHUS WM OTCYTCTBUS MIOOAJBHOTO TOTEIJICHUS Bam
W3BECTHBI?

2. OObscHUTE, Kakue (aKTOpbl OTPAaHUYMBAIOT PACHPOCTPAHEHUE KU3HU B aTrMocdepe,
matocdepe, ruapochepe.

3. Kak MOXHO oxapakTepnu30BaTh HCTOPUIECKHE U3MEHEHHUS POJIU YesioBeKa B Ornocdepe?

4. B uéM CcOCTOUT LIEHHOCTh OXpaHbl OMOpa3zHOOoOpa3ua? YTo NMpUBOAUT K COKPAILLEHUIO
Ononorudeckoro paszHooOpasms? [louemy s 4elmoBedecTBa BaKHO HE JOMYCTHUTH OOCTHCHWHS
O6ropazHooOpazus?

5. MoxxHO 111 cUMTaTh 3aBEpLIEHHBIM ITpolecc GopMupoBaHus buochepsi?

KonTpoanpyemsie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinne cOUHAIbHO-I)KOJIOTHYECKHX (PAKTOPOB HAa 3/10POBbE YeI0BeKa
PesysibTaT o0OO0y4YeHHsI MO TeMe. WHTEPIPETUPOBATh PE3YIbTaThl  MPOBEICHHOTO
OMOAKOJIOTHIECKOTO IKCIIEPHUMEHTA C UCTIONE30BaHHEM KOJTMYECTBEHHBIX METOJIOB

IlepeyeHb BONPOCOB K OLICHMBAEMOM JUCKYCCHM:

1. Kak cka3bIBaeTcs COCTOSTHHUE MPUPOTHON OKPYXKAIOIIeH cpebl Ha 3I0POBbE UeIoBeKa?
Kakune HewsBecTHbIe paHee OOJE3HW TOSIBUINCH B PE3yIbTaTe JEWCTBUS TEXHOTEHHBIX
(dhakTopoB?

2. B mocnennee Bpemsi HaOmromaeTcs TEHICHIMS K BCEOOIIEH KOMIIBIOTEPU3AIINH:
NepcoHalIbHbIe KOMITBIOTEPHl HCIIONB3YIOTCS Ha pabore, B Iikose, Joma. OnHako OHU
onpeeIeHHbIM 00pa3oM 3arps3HSIOT OKPYXKAIOIIYI0 Cpedy, M 3TO OJlHAa M3 Haubojiee Ba)KHBIX
ceiiyac sKoNormueckux mnpobmem. UTo 3TO 3a 3arpsi3HEHHE M KaK OHO BJIMSET Ha 370POBbE
yesnoBeka’?

3. MoxeT 51 4eJIoBEeK JXKHTh B OecirymMHOU cpene? UTo sSBIsSETCS MCTOYHUKOM IITymMa B
OKpyKarollieM Hac npoctpaHcTBe? HaszoBuTe mnoOCIeACTBUS NIIYMOBOIO 3arpsi3HEHUS s
yenoBeka. Kak Mbl MOjkeM OOPOTHCS C LIIYMOBBIM 3arpsi3HeHuEeM ?

4. Ham yacto Ka)eTcsl, 4TO C 3arpsi3HEHHEM OKpYXKAIoLIeH cpelabl Mbl CTAIKUBAEMCS
JUIIb HA YIIMIIE, U TOATOMY Ha HKOJIOTHIO HAIlIUX KBapTUp oOpaiiaem maio BHuMaHus. Kakue xe
OTACHOCTH MOJICTEPEraloT Hac IOMa, U KaK OHU OTpa)kaloTcs Ha HaimeM 3710poBbe? Kak MOkHO
CHU3UTH BIMSIHUE BPEIHBIX IKOJIOTHUECKHUX (PaKTOPOB B HAILIUX KBAPTHPaAX?

5. B 1990-¢ rr. ®unens Kactpo B Ha3ugaHue CBOMM COTpakJiaHaM OTKa3aJiCs OT OJTHOM
BpENHOW TPHUBBIYKK, 3a 4YTO ObUI HarpaXaeH Menanbio BceemupHoO#l —opranuzanuu
3apaBooxpanenus. OT dero oH otkazancsa? YTo Takoe maccMBHOE KypeHHE U YeM OHO OMacHO?

6. [ToueMy peCTHKHO BECTH 3I0POBBII 00pa3 Ku3HU?

Kontposmpyemsbie komnerenunu: OK 02, OK 04, OK 07

Kpurepun onenuBanus:

«5» - AKTHUBHOE€ yyacTHe B JMCKycCHHU. BbICka3bIBaHHE COOTBETCTBYET 33aJaHHOI TeMe,
XapaKkTepu3yeTcs BHICOKOW MH(OPMATUBHOCTBHIO U OPUTHHABHOCTBIO, apIYMEHTBI MTOJIKPETIIICHbI
yOeUTEeTbHBIMU TIPUMEpPaMH.

«4» - JlocTaToyHO aKTHMBHOE YdacTHe B AMCKyccuu. Jlomyckaercss He3HauMTEIbHOE
OTKJIOHEHME OT TEMbl JUCKyCCHU. BpICKa3plBAHME HOCHT OTYAaCTH TPUBHAJIbHBIN,
IIOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI NOAKPEIIEHb TPUMEpPaMHU.

«3» - IlaccuBHOe ydacTHe B AMCKycCHUU. BBbICKa3bIBaHME XapaKTEPH3YeTCs HHU3KOM
MH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPAKAET IMOJHOIO MOHUMAHHS TeMbI JUCKYCCHH.
AprymeHTsl cOopMyIHpOBaHbl a0CTpakTHO. [IprMepbl OTCYTCTBYIOT.



«2» - IlaccuBHOE y4acTue B OUCKyCCHM. BBICKa3pIBaHHME HE COOTBETCTBYET 3aJaHHOM
TEME, OTCYTCTBYIOT apT'yMEHTBI B M0J1b3Y KaKOW-IMOO TOUKHU 3PEHHUSL.



4.1.2.3. O6cy:xaeHne Mo BONPOCAM JICKIHH

Paznen 1. KileTka — CTPYKTYPHO-(QYHKIIMOHAJIbHAS ¢IMHULA )KUBOTO
Tema 1.5. /Ku3HeHHBIH UK KJIeTKH. MuTo3. Meiio3
Pe3ysbTar 00y4yeHus 10 TeMe: XapaKTePU30BaTh KU3HEHHBIN IIUKIT KJIETKH.

IlepedyeHb BONPOCOB [1JIs1 0OCY:KIEHUSI:

Kakne n3MeHeHUs B KJIETKE TPEAMISCTBYIOT JCICHUI0?

OxapakrepusyiiTe Gpa3sl MHTO3a M KPATKO PACCKAKUTE, KAK TIPOUCXOIMT ITOT MPOIIECC.
B uem 3akirogaercs OHOJOrMUECKOe 3HaYEHUE MUTO3a?

YeMm MeHO3 OTINYAETCS OT MUTO3a?

B uem 3akirodaeTcss OMOI0OTHUECKO€E 3HaYEeHHE MeHo3a?

ko E

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Kpurepuu onenuBanus:

«5» - OTBET MOJIHBIN, Pa3BEPHYTHIN;

«4» - OTBET JOCTATOYHO MOJHBIN, HO €CTh HETOUHOCTH;
«3» - OTBET KPaTKUi WM C TPYObIMH OIINOKAMU;

«2» - OTBET HEBEPHBIN MU OTCYTCTBYET.



4.1.2.4. TectrupoBanue

Paznea 2. Crpoenue u GVHKIMA OPraHu3Ma

Tema 2.2. OHTOreHe3 pacTeHuii, ;)KUBOTHBIX U YeJI0BEKa

Pe3yabTaT 00y4eHusi MO TeMe: OTHCHIBATh CTAINH OHTOTCHE3a PACTCHHM, KUBOTHBIX H
YyeJI0BeKa.

TecroBoe 3a1anue
1. Kto BBeN B OMOJIOTUYECKYIO HAYKY TEPMUH «OHTOTEHE3»?
1) XK. b. Jlamapk
2) Y. lapBuH
3) O. I. I'exkenp
4) I. Mennens

2. Ctaust OJTHOCIIOWHOTO 3apO/IbIIIa;
1) Heiipyna

2) Onacryna

3) ractpyna

4) me3oepma

3. JIByXCIIOWHBIH 3apOIbIII:
1) 6nacryna

2) Mopyrna

3) ueiipyna

4) ractpyna

4. 13 me301epMbl (HOPMHUPYIOTCS:
1) nerkue

2) TIcYCHb

3) KPOBEHOCHBIE COCY/IbI

4) HepBHAs cHCTEMa

5. ¥V M03BOHOYHBIX KUBOTHBIX MIPSIMOE PA3BUTHE XapaKTEPHO JJIS:
1) psIO, 3eMHOBOIHBIX, PEITHIHIA

2) am$uOuii, MTHII, MIEKOITUTAFOIINX

3) 3eMHOBOJIHBIX, MPECMBIKAIOIIHXCS

4) TTUI], MIIEKOITUTAIOIINX

6. YcTaHOBUTE COOTBETCTBHUE MCXKAY THIIAMU HOCT9M6pI/IOHaJ'II>HOFO pPa3sBUTHA H
KOHKPCTHBIMH OpraHU3MaMM:

[Tpumepbl OpraHu3MoOB Turibel pa3BUTHS
1) Scrped-nepenenaTHHK A) Ilpssmoe pa3BuTHe
2) BensiHka 0OBIKHOBEHHAS b) Henpsimoe pa3Butue

3) Bonbinas manga

4) Maiickuii xKyK

5) peBecHas KBakIa
6) I'omy6oit KuT

7) O3epHas JAryIka
8) ITayk-kpecToBHK

7. 3aKoHYHTE ornpeaejJeHue. CnusHHuE MOJ0BBIX KIETOK -

8. 3akoHuHuTeE ornpeaejaeHue. OHJ'IO,Z[OTBOpeHHaH SIAIIEKIIETKA -




9. 3akoHuHuTE onpeaeJIcHue. Pa3zButue cucrem OpraHoB 3apoJbIlia -

9TajI0OHbI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

OTBET 3 2 4 3 4 1A, 2B, 3A, 4B, 5B, 6A, 7A, 8b
Ne 3amanus 7 8 9

OTBET OILIOJIOTBOPEHHUE 3UroTa OpraHoreHe3

KonTpoanpyembie komnerenunu: OK 02

Tema 2.3. 33KOHOMepHOCTI/I HacJeaoBanus. CuenjieHHOe HacJIeloBaHue NMPU3HAKOB
Pesym,TaT oﬁyqe}mﬂ 0 TeMe. ONMChIBATH 3aKOHOMEPHOCTHM HACJICACTBECHHOCTU H

U3MCHYHUBOCTH. OHpC}ICJ’IHTB BCPOATHOCTbL BO3HHKHOBCHHS HACJIICACTBCHHBIX IIPU3HAKOB IIPpU
Pa3IMIHBIX BSaHMOHeﬁCTBHHX T'CHOB.

TecToBOE 3a1aHHNE
1. K B3auMoeiCTBUSIM aJUIENBLHBIX TEHOB HE OTHOCHT:
1) smmcTas, moauMepuio, MoIu(pHUIMpPYIOIIee NeHCTBUE TEHOB
2) KoOTlepalyio, MHOKECTBEHHBIH alienn3mM
3) cBepXAOMHHHUPOBAHNE, KOMILIEMEHTAPHOCTh
4) KOTOMUHHUPOBAHUE, MPOMEKYTOUHOE JOMUHUPOBAHUE

2. IlposiBieHHe y TETEPO3UTOT TMPHU3HAKOB, JCTEPMHUHHPYEMBIX IBYMS aJUICIISIMH,

HaOIIroMaeTCs Mpu:

1) cBepXIOMHUHUPOBAHUHU
2) snucrase

3) KOJIOMUHUPOBAHUH

4) onmumepun

3. HacnenoBanue yeTBepTOi rpynibl KPOBU OTHOCST K TUITY B3aUMOJICHCTBUS:
1) kogoMuHUpPOBaHUE

2) cBepXIOMHUHHUPOBAHHE

3) nosHOE TOMUHHUPOBAHUE

4) npoMeXyTOYHOE JOMUHUPOBAHUE

4, HacnenoBanne IMIMHIIWIIIOBOM OKpaCKu 'y KpPOJMKOB KOHTPOJIHMPYCTCSA TpPEMs

aJlJIeIsIMU. A, a u ah. Ka)KI[aSI 0CO0b SIBIIAETCS HOCUTEIEM TOJIBKO ABYX HU3 HUX. 910 IMpuUMEp:

1) KOMILIEMEHTAPHOCTH

2) Koomeparuu

3) MHO’KECTBEHHOTO aJlIeIIN3Ma
4) noaumMepun

5. IosiBnenue HOBOO6pa3OBaHHﬁ npu COBMCECTHOM JIeCTBUU ABYX JHOMHWHAHTHBIX

HCAJUJICJIbHBIX T'€HOB, KOIla B TOMO3HUI'OTHOM WJIM B I'C€TCPO3UTOTHOM COCTOSIHHU Pa3BUBACTCS
HOBBIU IMPpU3HAK, Ha6moz[aeTc;1 npu:

1) KOMIUJIEeMEHTapHOCTH

2) Koormepamnuu

3) MOTHOM JJOMUHUPOBAHUU

4) neficTBUU reHOB-MOAU(PHKATOPOB

6. Eciu OJIMH JOMHWHAHTHBIN I'eH IOJAaBIsSET JCUCTBHUE Apyroro [OMMHaHTHOTI'O I'€Ha, TO

— 3TO pUMep:

1) peneccuBHOrO ANMUCTa3a




2) noiuMepuu
3) IOMHHAHTHOTO AIKCTa3a
4) MHOXECTBEHHOT'O aJlIeTTU3Ma

7. CueryieHHOE HaclleJJOBaHUE -

1) coBmecTHOE HacIeI0BaHUE JTIOOBIX TEHOB

2) COBMECTHOE HACJICZIOBAaHNE TEHOB, JIOKAJIM30BAHHBIX B OJJHOH XPOMOCOME
3) HacJIeIOBaHKUE TEHOB, KOHTPOJIMPYIOIINUX CXOIHbIE TIPU3HAKH

4) HaclieqoBaHUE TEHOB Pa3HBIX XPOMOCOM

8. Ha xakux oObekTax mpoBoaui uccienoBanus T. Mopran
1) ropox

2) HOYHAsI KpacaBHIla

3) Myxu po30dHUITEI

4) MbIIITH

9. Kakue nmpu3Haky MOTYT HACIIEIOBATHCS C ITOJIOM YeIOBeKa?
1) poct

2) 1BeT a3

3) MaJIBTOHU3M

4) cniocoOHOCTH K (prusmueckoit padote

10. Yucro rpymi CenyIeHns B KApUOTHUIIE YEIOBEKA
1)1

2)2

3) 46

4) 23

11. B ompitax T. Moprana mnpu ckpemuBanuud TuOpuaHoro camia (AaBb) u
JTUTOMO3UTOTHOM peliecCUBHOM camku (aabb) Habm0HaI0CH

1) mosHOE crieTUICHNE

2) HETIOTHOE CIICTUICHUE

3) HE3aBHCHMOE HACIIeZIOBAaHUE

4) cB00OOTHOE HACIICIOBAHUE

12. Kpoccunrosep - 310

1) 0OMEH IreHeTHYECKUM MaTepUAIOM MEX/Ty Pa3THYHBIMH XPOMOCOMaMU

2) oOMeH (hparMeHTaMHu MEX/y ayTOCOMaMH U TOHOCOMaMHU

3) oOMeH (hparMeHTaMHu MEXy XpOMAaTHIaMU OJHOM XPOMOCOMBI

4) 0OMeH MICHTHYHBIMH Y4aCTKaMU HECECTPUHCKHX XPOMATHU/] OJTHOM Mapbl XpOMOCOM

13. B po10CIIOBHOI MPH PEIECCUBHOM X-CIIECIUICHHOM THIIC HACIEIO0BaHUS
1) oxuH U3 poauTeNeH 00s3aTebHO 00JICH

2) OOJIbHBIE B Ka)KIOM ITOKOJIEHUH

3) paBHOBEPOSATHO OOJICIOT MYKYMHBI U KEHIITUHBI

4) GOJBHBI KEHIIHUHBI 110 JTMHUU MaTepr

14. Cuna cueruieHusi TeHOB B XpOMOCOME

1) He 3aBUCHUT OT B3aMMOPACIIOI0KEHUS TCHOB

2) IpsIMO TIPOTOPITMOHATIEHA PACCTOSHUIO MEXKTy TeHaMH1
3) 3aBHCHUT OT COCTaBa T€HOB

4) 0OpaTHO MPOTIOPIIUOHATHFHA PACCTOSHUIO MEXK/Ty TeHAMHU



15. B kakux cirydasix MOKET POAMTHCS JIeBOUKa, Ooseromiast reMopuineii?
1) ecnu 310pOBasi MaTh TOMO3HMIOTHA, & OTELl 0oJIeeT reMopuIHer

2) ecnu MaTh reTEpPO3UTOTHA, a OTell OoJieeT reMo e

3) eciu OTell ¥ TOMO3UTOTHAS MaTh 30POBBI

4) ecny MaTh TETEPO3UIOTHA, & OTEL[ 310POB

16. B xakoMm ciydae poAsTcs 3M0pPOBbIE JIETH (MAJIBYMKH U JIEBOYKH), €CIH OTell OOJIeH

reModuinei?

1) MaTh rOMO3HUTOTHA 10 pereccuBHOMY npu3Haky (XhXh)
2) MaTh TOMO3HMIOTHA 110 JOMHUHAHTHOMY Tipu3HaKky (XHXH)
3) matb rereposurorHa (XHXh)

4) B mOOOM clty4ae poasTcs OOJbHBIC IETH

ITAJOHBI OTBETOB:

Ne 3amanus 1 2 3 4 5 6
OTBET 3 2

Ne 3aganus 10 11 12 13 14 15 16
OTBET 4 1 4 3 2 2 2

Konrposmpyemsie komnerenunu: OK 01, OK 02

Tema 2.4. 3aK0OHOMEPHOCTH U3MEHYMBOCTH
Pesyabrar 00ydyeHHs] MO TeMe: OIUCHIBATH 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH H

U3MECHYHUBOCTH. OHpCI[CJ'IHTI) TUIT MyTalluX IpU nepeaadyc HaCJICACTBCHHBIX ITPU3HAKOB.

TecToBOE 3anaHue
1. BoiOepuTe TPH BepHBIX OTBETA U3 IIECTH.
UewMm xapakTepusyeTcs TeHOMHas MyTaius?
1) u3mMeHeHueM HyKJIeoTHIHOM nocienoBarenbHocT JJHK
2) yTparoii 0JTHOM XPOMOCOMBI B TUILIOUIHOM Habope
3) KpaTHBIM yBEJIMYEHHUEM YHCIIa XPOMOCOM
4) U3MEHEHUEM CTPYKTYpPbl CHHTE3UPYEMbIX OCJIKOB
5) yIBoeHHEM y4acTKa XpOMOCOMBI
6) U3MEHEHHUEM YHCIIa XPOMOCOM B KapUOTHIIE

2. BoiOepuTe 1Ba BepPHBIX OTBETA U3 MATH.
MyranmoHHas HM3MEHUYMBOCTh TepefaeTcs II0 HACIEICTBY, TaK KaK BO3HHUKAET B

MHOTOKJICTOYHOM OpPraHu3Me B:

1) Muokapue

2) sineKIeTKax

3) u1a3Me KpoBu

4) MEKKIIETOYHOM BEIlleCTBE

5) cnepmaTo3onaax

3. Boi0OepuTe 1Ba BepHBIX OTBETA U3 MATH.
Hopwma peaknuu:

1) u3MeHseT reHOTHUIT OpraHu3Ma

2) ompenensercs TeHOTUIIOM OpraHru3Ma

3) BeAeT K MyTaluuu

4) U3MEHSIET JJOKYChI T€HOB

5) dbopmupyeT B OHTOTE€HE3€E, B 3aBUCHMOCTHU OT YCJIOBHM CpeJibl, pa3Hbie (DeHOTHITHI

4. Bce npuBeléHHble HM)Ke NPU3HAKH, KpPOMe ABYX, MOKHO MCIO0JIb30BaTh B




KayecTBe MPHUMepa XPOMOCOMHBIX NepecTpoeK.

Omnpenenurte 1Ba MPU3HAKA, «BBINAAAIOUINX» U3 OOIIEro CIUCKA, U 3aIHIIUTE B OTBET
UQpbI, 0T KOTOPHIMUA OHU YKa3aHBI:

1) [loBopoT yuacTka xpomocomsl Ha 180 rpagycoB OTHOCUTCS K MyTaLUsSIM

2) 3aMeHa 0JHOTO HYKJIeOTHAa Ha apyroi B ctpykrype JHK

3) KonupoBanue yyacTka XpoMOCOMBI

4) Ytpara yyacTka XpOMOCOMBI

5) VI3MeHeHne KOJIrm4ecTBa XpOMOCOM, KOTOPOE KPaTHO TaryIonIHOMY Habopy

5. Boi0epuTe 1Ba BEPHBIX 0TBETA U3 MATH.

N3MEeHUNBOCTD, KOTOpAst UTPACT PEIIAIONIYIO POJIH B ABOJIIOIIUU:
1) cooTHOCHUTENBbHAS

2) onpenenéHHas

3) MyTanmoHHas

4) sKoJioruuecKas

5) reHoTUTIIMYECKAs

6. BoiOepuTe 1Ba BepHBIX 0TBETA U3 MSATH.

K HacnencTBeHHOM U3MEHUYUBOCTH HE OTHOCUTCS] H3MEHUYHUBOCTh
1) uHaMBUAYaNIbHAS

2) MyTalMOHHAas

3) MmouduKamoHHas

4) xoMOUHaTUBHAs

5) onpeneneHHas

7. BbiOepuTe TPU BEPHBIX 0TBETA U3 1IECTH.

MyranuoHHast ”3MEHYUBOCTH 00YCIOBIICHA!

1) cimpanuzanueit XxpoMocom

2) cllydaifHOM BCTpeUel TaMeT NP OTUIOJ0TBOPEHUH

3) 3aMeHOU HYKIICOTHIOB

4) U3MEHEeHHEM YHCIIa XPOMOCOM

5) HE3aBUCUMBIM PACXO0KJIEHHUEM TOMOJIOTHYHBIX XPOMOCOM B Meiio3e
6) BCTaBKOW HYKJICOTHIOB

8. YcTraHOBHTE COOTBETCTBHE MEKIY XapaKTEePUCTHKOI MYTALIMH U €€ BUIOM:

XapakTepucTHKa MyTaIlluu Bun myranuu

1) u3MeHeHHe MOoCIeI0BaTEIbHOCTH HYKIeoTH10B B MoJiekyne JIHK A) rennas

2) U3MEHEHUE CTPOCHUS XPOMOCOM b) xpomocomuas
3) U3MEHEHHUe YKClIa XpOMOCOM B SApe B) renomnas

4) noauIIonIUs
5) u3MeHeHue Mo CeI0BaTeIbHOCTH PACIIONI0KECHHS TCHOB

9. YcraHoBUTEe COOTBETCTBME MEXKIY XAPAKTePUCTHKAMH H3MEHYMBOCTH U eé
BU/IAMM:

XapakTepuCTUKN U3MEHYHBOCTH Bup! n13MeHunBOCTH
1) usmensieT peHoTun B rpeaenax HOpMbl PeaKkLuu A) MyTanroHHast
2) nepenaérces 1o HacleACTBY b) moaudukanmonnas

3) 3aTrparuBaeT reHbl, XPOMOCOMBI

4) BBI3BIBAET OJIMHAKOBBIC U3MEHEHUS Y BCeX 0co0el BuIa
5) BBI3bIBACT UHIUBUAYAILHBIE H3MEHEHUS

6) aganTUBHA K YCIOBUSM CPEIbI



9TaJI0HbI 0TBETOB:

Ne 3amanus 1 2 3 4 5 6 7 8

OTBET 2,3,6| 2,5 2,5 2,5 3,5 3,5 |3,4,6| 1A, 25, 3B, 4B, 5b
Ne 3amanus 9

OTBET 1B, 2A, 3A, 4b, 5A, 6b

KonTtpoanpyembie komnerenuuu: OK 01, OK 02

Pasnea 4. Ikojaorug
Tema 4.1. Dxonornyeckne paxkTopbl u cpeabl xu3Hu. [omysasinusi, coodiecTBa,

IKOCUCTEMDBI

Pe3y.m,TaT oﬁyqemm II0 TeMeE: OIIMChIBATh CBA3b MEXKIY OPraHM3MOM H CpGI[OI\/’I €ro

oouTauus.

TecToBoe 3a1aHue
1. Hayka, u3ydarorasi CBSI3u OpraHU3MOB C OKPYKAIOIIIEH cpenoit
1) 300morus
2) GoTtaHUKa
3) anaromust
4) sKoJtoTHst

2. ®aKkTOpbI HEKUBOH MPHUPOJIBI, BO3ACHCTBYIONINE HA OPTaHU3M
1) abuoTuveckue

2) buoTuveckKue

3) aHTpOTIOTEHHBIE

4) OMOXMMHUYECKUE

3. @aKTOpBI )KUBOU MPUPO/IbI, BO3ACUCTBYIONINE HA OPTaHU3M
1) abuotrueckue

2) OuoTHUYeCcKue

3) aHTPOIIOTCHHBIC

4) OMOXMMHUYECKUE

4, BO3I[€I‘/'ICTBI/I6 YeJIOBEKA M €r0 X031 CTBCHHOM ACATCIIBHOCTH HaA )KUBBIC OPraHU3MbI U

npupoay B 1ejiomM

1) abuotrueckue GakTOPsI

2) buotnyeckue (pakTopbl

3) aHTpOTIOreHHbIE (haKTOPHI
4) ¢usnonornyeckue GaxTopsl

5. Dkonornyeckuit pakTop, BEIXOIAIIMN 3a MPeIeibl BBIHOCIMBOCTH OPraHU3MOB
1) aHTpOIOreHHBIH

2) orpaHUYMBAIOLINHA

3) abuoTHYECKHit

4) cTUMYTUPYIOIIUN

6. BausiHue )XMBBIX OPraHM3MOB YT Ha Jpyra
1) abuotnyeckue pakTopsl

2) 6uoTHueckue GpakTopsl

3) aHTpomnoreHHble (PaKTOPLI

4) ¢puznonoruueckue GakTopbl



7. buotndeckumu (pakTopamu SIBISIFOTCS

1) ocymienue 60710T, BEIpyOKa JIECOB, CTPOUTENHCTBO AOPOT

2) pactenusi, OakTepuu, TPUObI, )KUBOTHBIC, BUPYCHI

3) mapa3uTu3M, XUIIHAYECTBO, KOHKYPEHIUS, CHMONO03

4) Temneparypa, COCTaB BO3/yXa H IOYBHI, pelibed, CBET, BIAXKHOCTh

8. K abuotnueckum (pakropam cpeibl OTHOCST
1) ocennuii aucronan

2) CTPOUTENHCTBO TIOTHH

3) oOMIBHBIN CHETOTa/T

4) MUrpaLIMIO MITULL

9. Bonnast cpeia 0OMTaHUS XapaKTEPHU3yeTCs CICTYIOIUMA 0COOSHHOCTIMHU
1) ManbIM coziep’kaHueM KUCIopoaa

2) CHJIBHBIMU TIepenagaMu JTaBJICHUS

3) HU3KOM TIJIOTHOCTHIO

4) orpaHMYE€HHON MTPOHMUIIAEMOCTBIO JJIsI CBETA

5) oOureM cBeTa U BBICOKUM COJIEp>KaHUuEM KUCIOpoJa

6) 3HAUUTENBHBIMU NI€penaiaMu TeMIepaTyp

10. HazemHo-BO3mymHass  cpega  OOWTaHHMS  XapaKTEPU3YeTCS  CIEAYIONIMMU
0COOEHHOCTSIMU

1) ManbIM coziep’KaHueM KUCIopoaa

2) cUJIbHBIMU NIEperajaMy 1aBJICHUS

3) HU3KOH TIJIOTHOCTHIO

4) orpaHMYECHHON MTPOHMIIAEMOCTBIO JIsI CBETA

5) obusireM cBeTa M BBICOKHM COJIEP)KaHUEM KHUCIOpOoaa

6) 3HAYUTENbHBIMU NI€penaiaMu TeMIepaTyp

ITaJIOHBI OTBETOB:

Ne 3aganus 1 2 3 4 5 6 7 8 9 10

OTBET 4 1 2 3 2 2 3 3 1,2,413,56

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.2. buocdepa - rj106ajabHast IKOJOTHYECKasi CHCTEMA
Pe3yabrar o0ydyeHHs] 1O TeMe: OMUCHIBATH CBS3b MEXAY OPraHU3MOM H CPEIOH €ro
oOuTaHus. YCTaHABIMBATH CBS3b MEXKAY CTPYKTypaMu Ouochepsl.

TecToBOE 3a1aHHuE
1. SIBneHust KpyroBopoTa BEUICCTB W DHEPTUHU, MPOUCXOMSAINIME IMPH y4aCTUU S>KHUBBIX
OpPraHu3MOB, U3yYalOT HA YPOBHE
1) GuochepHom
2) GUOTEOLIEHOTUYECKOM
3) NOMyJIAIMOHHO-BHIOBOM
4) opraHu3MEHHOM

2. HeoGxomumoe ycioBre COXpaHeHUs paBHOBecUs B buocdepe

1) sBOMIOLIMS OPraHUYECKOTO MUpa

2) 3aMKHYTBIM KpyrOBOpPOT BEIIECTB U SHEPTUU

3) ycuieHue NpOMBIIIIEHHON U CHM)KEHUE CEJIbCKOXO035IICTBEHHON AEATEIbHOCTH
4eJI0BEKa

4) ycuneHue cenbCKOX03IMCTBEHHON U CHUKEHHUE TPOMBILIUIEHHOM 1EATENbHOCTH




YCJI0BCKa

3. B 6uocdepe

1) Guomacca pacreHuii paBHa OMOMacce KUBOTHBIX

2) buomacca )KMBOTHBIX BO MHOTO pa3 MpEBBIIIaeT OMOMAacCy pacTeHUI

3) Gromacca pacTeHH BO MHOTO pa3 IPEBHIIIaeT OMOMacCy KUBOTHBIX

4) coOTHOIIIEHUsI OMOMACC PACTEHUH U )KUBOTHBIX MOCTOSIHHO U3MEHSIETCSI

4. buocdepa sSBISETCS OTKPHITON CUCTEMOH, TaK KaK OHA
1) cnocobHa K caMoperyssiuu

2) cnocoOHa U3MEHATHCS BO BpEMEHH

3) COCTOUT U3 PKOCUCTEM

4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIECTB

5. Bepxnsist rpanuia 6uocdepsl HaxoguTcst Ha BbicoTe 20 KM OT MOBEPXHOCTH 3€MIIH, TaK
Kak TaM

1) oTcyTCcTBYET KHCIOPO.

2) OTCYTCTBYET CBET

3) oueHb HHU3Kas TemIepaTypa

4) pa3meniaeTcsi 030HOBBIH CJION

6. OOomouka 3emiH, HaceJCHHAs JXUBBIMH OpPraHM3MaMU W TPeoOpa3OBaHHAS HMH,
Ha3bIBaeTCs

1) rugpocdepa

2) murocdepa

3) Hoocepa

4) buocdepa

7. Tlo ompenenennio B.M. Bepnanckoro Bemymiass posib B CO3MaHMA HOOC(HEPHI
MPUHAIICKUAT

1) Gakrepusim

2) pacTeHHsIM

3) kocMocy

4) 9enoBeKy

8. Ilognepxanuto paBHOBeCHs B OMocdepe, ee MeT0CTHOCTH CIOCOOCTBYET
1) coxpaneHnue 6ropazHOOOpa3us

2) BCEJICHUE HOBBIX BHJIOB B 9KOCHUCTEMBI

3) co3naHue arpodKOCUCTEM

4) pacuirpeHue TIOMAan 3eMellb, 3aHIThIX KYJIbTYPHBIMH PAaCTCHUSIMH

9. YcroitunBocTh 6uOchepsl Kak r10OATHLHOM HKOCUCTEMBI OIIPEIEIAeTCs
1) paszHooOpa3ueM ee BHIOBOTO COCTaBa

2) KOHKYpEHIIHEH MeX Iy OpraHu3MaMHu

3) nomynSIMOHHBIMU BOJTHAMU

4) 3aKOHOMEPHOCTSAMHU HACJIEACTBEHHOCTH U H3MEHUHNBOCTH OPTaHU3MOB

10. Brigenenue B atMocepy OKCHIOB CEpPBI, a30Ta BHI3BIBAET
1) yMeHbLIEHNE 030HOBOIO CIIOS

2) 3acoJIeHHe MUPOBOTO OKE€aHa

3) BeINAJICHUE KUCTOTHBIX JOXKICH

4) yBenu4yeHne KOHIIEHTPAIIUU YIIIEKUCIIOTO Ta3a



9TajI0OHbI OTBETOB:

IN
ol
o
~
oo
©

Ne 3amanus 1 2 3 10

OTBET 1 2 3 4 4 4 4 1 1 3

KonTtpoanpyemsie komnerennuu: OK 01, OK 02, OK 07

Tema 4.3. Biusinue aHTPonoreHHbIX (akTopoB Ha duochepy

PesyabTaT o00yYeHHsi MO TeMe: OINUCHIBaTh TIIOOATBHBIE W  PETHOHAIBHBIC
OKOJIOTUYCCKUEC HpO6J'I€MI)I U IIYTH HUX MHHUMH3ALWH. Hpe;maraTI, C0COOBI I[eI;'ICTBPIﬂ 110
0e30MacCHOMY TIOBEICHHUIO U CHIDKCHHIO BIMSIHHMS YelIOBEKa Ha IPUPOAHYIO cpenay. BriOmparsb
MEpBI JUTS COXpaHeHHs OMOPa3HOOOpa3HsL.

TecToBoe 3a1aHue
1. AaTponoreHHsle paKkTOpsI - ITO
1) moOble AeMCTBUS YETOBEKA, H3MEHSIONINE IIPUPOTY
2) BIMSIHUE MPUPOJIBI HA IEUCTBUS YETIOBEKa
3) yXyIIIeHne SKOJI0TMYeCKON CUTyalluu
4) yaydieHue SKOJIOTUIECKON CUTYaINH

2. U3 cimcka BeIOEpUTE MPSMON aHTPOIIOTEHHBIH (pakTop
1) SKCTOPT TOTJIMBHBIX MEIUIET

2) IPOU3BOJICTBO MOPOKEHOTO

3) BbIpyOKa pouiu

4) BbIIJIaBKa MeTaJlIa

3. 13 ciucka BrIOEpUTE KOCBEHHBIN aHTPOMOTEHHBIN (DakTOp
1) cTpOUTENHCTBO TIIOTHHBI

2) CTPOUTENHCTBO HOBOTO MOCEIKA

3) MoJIepHU3ALMS OYUCTHBIX COOPYKEHUM CTapoTo 3aBOjIa
4) OXOTHHYUN CE30H

4. TTpsimoii HarpeB 6Mocdepbl K YeMy MPUBOIUT?
1) U3MEHEHHIO MOTOJIbI

2) U3MEHCHUIO HEOMOIOTMYECKUX MPOIIECCOB

3) U3MEHCHUIO KITUMaTa

4) HapyIICHUIO a30HOBOTO CIIOS

5. prrOBOpOT KaKoOro B€IICCTBA II0Ka3aH Ha pI/ICYHKe?




1) Bomopoaa
2) yrimepona
3) azora

4) kuciaoposaa

6. Pa3Benka, mo0bIva, mepepabOTKa MOJIE3HBIX HCKOITAEMBIX - 3TO KaKas JesATeIbHOCTH?
1) ropHO-TeXHUYECKas

2) MH)KEHEPHO-CTPOUTETbHAS

3) CeNbCKOXO3SICTBEHHAS

4) umxeHepHas

7. CTpOoUTEnbCTBO BOAOXPAHIIIHNIL, TUIOTHH, [ DC - 3TO Kakas nesTeIbHOCTh?
1) ropHO-TeXHUYECKAs

2) MHKUHEPHO-CTPOUTEIbHAS

3) CeNbCKOXO3SIMCTBEHHAS

8. K yemMy nmpuBOAMT CBE/IEHUE JIECOB?

1) K UI3MEHEHHIO Ta30BOI0 COCTaBa aTMOCHEpbI
2) K M3MEHEHHUIO KIIMMATHYECKUX YCIOBUM

3) K M3MEHEHHUIO COCTOSIHUSI [T0YB

4) BCe OTBETHI BEPHBI

9. H3meHeHus mnpupoabl B pe3yiabTaTe MPSAMOro BO3ACUCTBUS  XO3SHCTBEHHOM

ACATCIIBHOCTH YC€JI0OBCKAa HA IPHUPOJHBIC 00BEKTBI — 3TO .... BO3I[CI>1CTBPIC

310 ...7

1) xpaTkoBpeMeHHOE
2) HEeNOCPEACTBEHHOE
3) KOCBEHHOE

4) crabunuzupyromiee

10. BO3,[[€I>'ICTBPI6 YCJIOBCKA Ha MPpHUPOAY B IMPOLECCE €€ XO3SIUCTBEHHOT'O UCIIOJBb30BAHUS -

1) npupoaonoIbE30BaHKE
2) BKOJIOT s

3) sKocucTeMa

4) GMOTEXHOJIOTHUS



9TajI0OHbI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

10

OTBET 1 3 3 2 2 1

KonTtpoanpyemsie komnerennuu: OK 01, OK 02, OK 07

Kpurtepuu oneHuBaHus:

3a KaXJIplil MPaBUWIbHBIN OTBET, HauUucsieTcs 1 6asm.
«5» - IpaBWIbHO BbINOJIHEHO 91 — 100% 3ananuii;
«4» - mpaBWIbHO BhITIOJIHEHO 71 — 90% 3amanmii;
«3» - MpaBWIILHO BBITIOJIHEHO 51 — 70% 3amanmii;
«2» - IPaBWJILHO BBITIOJIHEHO MeHee 51% 3amaHmuil.




Tab6auna 3 - @opma uHPOPMANMOHHOI KAPTHI 0aHKA TECTOBBIX 3aIaHUI

KosnuectBo popm T3

Bcero Koutpoaupyembie
HaumeHnoBaHue pa3iesioB, TeM OTKpBITOrO 3akpbITOro Ha
T3 Ynopsiiouenue KOMIIeTEHIINH
THINA THNA COOTBETCTBHE

Paznen 2. Crpoenne u  QyHKUUH 34 3 28 3 0 OK 01, OK 02
Oprasm3ma
Tema  2.2.  OHTOreHe3  pacTeHHH, 9 3 5 1 0 OK 02
YKUBOTHBIX U YEIIOBEKA
Tema 2.3. 3aKOHOMEPHOCTH
HacJIeI0BaHUs. Cueniennoe 16 0 16 0 0 OK 01, OK 02
HaCJIeIOBaHUE MPU3HAKOB
Tema 2.4. 3aKOHOMEPHOCTH N3MEHUNUBOCTH 9 0 7 2 0 OK 01, OK 02
Pasnen 4. Dxonorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxonoruueckuwe QakTOpsl H
cpenbl >xku3HU. [lomymsammsi, cooOrmecTsa, 10 0 10 0 0 OK 01, OK 02, OK 07
9KOCHCTEMBbI
Tema 4.2. buochepa - rnobanpHas 10 0 10 0 0 OK 01, OK 02, OK 07
9KOJIOTMYECKas CUCTEMA
Tema 4.3. Biusaue aHTPONOTEHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

(dhakTopoB Ha Orochepy




4.1.2.5. YcTHbIe cO00IIeHNS ¢ Tpe3eHTanunei

Pasnen 1. Kierka — cTpyKTYpPHO-QYHKIMOHAJIBbHAS €IMHUIA 5KUBOI'O

Tema 1.2. CTpyKTYpHO-QYHKIIMOHAJIbHASI OPraHU3alus KJIeTOK

PesyabTrar o00ydyeHHsi 1O TeMe. pa3auyarb CYIIECTBEHHbIE IPU3HAKU CTPOEHHUS KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOW IPUPO/IBL.

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Yex-1UCT /151 OLIEHKH NPe3eHTAlliM 0 BUPYCHOM MJIH 0aKTepHaJbHOM 3200/IeBAHMHU
OneHuTe Npe3eHTaUIo N0 CIETYIOIUM KPUTEPUSIM:

Hanuyuwue (1 6amn) /

DeMEeHTHI COIEPKaAHUI
P otcyrcTBHe (0 6ayIOB)

1. | TuryneHblil cnaiin (Ha3Banue 3aboneBanus, @.UM.0. aBTopa
MIPE3EHTAIIH)

Ornrcanpl TPU3HAKK M CHMIITOMBI 3a00JI€BaHUS

VYkazaHsl IyTH Nepegayn 3a00J1€BaHUs

Onucana uardocTrhka

HpI/IBeHeH MEPCUCHBb UCIOJB3YEMBIX JICKAPCTBCHHBIX BCUICCTB

Onucanpl 0cOOEHHOCTH MPUMEHEHUSI aHTUOMOTHKOB

Onucanbl Mepbl TPOUITAKTHKI

YKkazaHbl ICTOUHUKH WH(OpMauu

QXN |g|~|w N

CoOnrofieHue eMHOIO CTUIIS IPE3CHTaluU

-
©

Marepuain OblT HHTEPECEH

-
=

Marepwuai ObLI 1TOJIE3EH

Ixana nepeBoaa 6a/U1I0B B OTMETKY:

«5» - 11-10 GamoB

«4» - 9-8 GamnoB

«3» - 7-6 OamIoB

«2» - MeHee 6 0aJTOB WJTH OTCYTCTBUE PAOOTHI



4.1.2.6. KonTpo/bHbIe padoThl

3amaHus A0 KOHTPOJBHBIX PAa0OT, KOTOpBIE MPOBOAATCS HA 3aHATHIAX IOCIE 3aBEPUICHUS
U3y4eHUs IIepPBOTO, BTOPOTO U YETBEPTOro paszienoB. Ilocne 3aBepiieHus MATOrO pasjena KOHTPOIbHAs
pabotra mpoBoauTcs B (OpME BalIMTHI Keiica: MpeACTaBICHUS pPE3YJAbTaTOB pELICHUS KeWCcoB
(BBICTYIUICHHE C MIPE3CHTAIMCH).

Pazgen 1. Kierka — CTDVKTVDHO-(l)VHKIII/IOHaJIBHaﬂ CAMHMUIIA KUBOI'O

KonTposbhas padora «MoJieKy/IsipHbIii yPOBeHb OPraHU3ALHH KU BOT0»

Pe3yabTaThl 00yYeHHs: XapaKTepU30BaTh CTPYKTYPHO-(PYHKIIMOHAIBHYIO OPraHU3aIHI0 KIICTKA
Ha OCHOBE HAOIIOIEHU.

KonTpounpyemsbie komnerennuu: OK 01, OK 02, OK 04

B pesynbrare ocBoenust mepBoro paszziena «Kierka — cTpykTypHO-(yHKIMOHAIbHAs €IWHUIIA
YKUBOTO» 00yJaronuecs CMOryT:

— XapaKTepu30BaTh CTPOCHHE U (PYHKIIMM OCHOBHBIX OMOMOJIMMEPOB, KJIETKH U €€ CTPYKTYPHBIX
AIIEMEHTOB;

— OIIPCACIIATD PE3YIbTAThl U3BMCHCHUA TCHETUYCCKOI'O KOAAa B IIpoHeCcCax MaTpUIHOTO CHUHTC3a;

— OPpraHnu30BbIBATH Ha6JTIO)1€HI/Ie OMOJIOTHYECKNX OOBLEKTOB Ha MOJICKYIIAPHOM W KJIIETOYHOM
YpOBHE.

KonrponbHas pabora mpeacraBisieT coO0l 3aJaHUs B TECTOBOM (opMe pazIU4HOTO YpPOBHS
CIIOKHOCTHU: «HHM3KHI», «CPETHHI» U «BBICOKHI». B 3aBUCHMOCTH OT THMA M TPYJHOCTH 33JaHHS €TO
BBITTOJTHEHUE OIIGHUBACTCSI Pa3HbIM YHCIOM OayutoB. BEIMOIHEHNE KaXIO0TO 3aaHNsl «HU3KOTO» YPOBHS
CIIO)KHOCTH oleHuBaercs | Oamaom. 3a BBINONHEHWE 33/aHUH «CPEIHEr0» YPOBHS CIIOKHOCTH B
3aBUCHMOCTH OT MOJHOTHI U MPaBUIBHOCTH OTBETA ITPUCBAMBACTCA 10 2 OaylIoB.

K 3amaHuio «BBICOKOTO» YPOBHS CIIOKHOCTH OTHOCHUTCS pemieHue 3azxad. [Ipu mpaBuiabHOM
pELICHNH 3aJaHNi «BBICOKOTO» YPOBHSI IpUCBanBaeTcs 3 Oaa.

Pacnipenenenue 3aganuii o ypoBHSIM CI0KHOCTH NPEJICTABICHO B CIEAYIOMIEH TabnuIe:

YpoBeHb IIpouenTHoe
CJIOKHOCTH baaa coaepxxaHue Tun Bonpocos

3alaHuA 3alaHui

Huskuit 1 65% - 3aJ]aHUS C BBIOOPOM OJTHOTO TIPABUIIBHOTO OTBETA

Cpennwmit 2 15% - MHOXKECTBEHHBIN BBIOOD;
- BONPOCHI HAa YIOPSJIOYMBAHHE WM YCTaHOBIICHHUE
IIPABHIILHOM 110 CJICIOBATEILHOCTH

Bricokuit 3 20 % - CUTYyallUOHHBIC 3a1a4u 1501051 BOIIPOCHI
IpeAyCMaTPUBAIOIIUE PA3BEPHYTHIH OTBET

Kpurepuu orieHrBaHus pyOeKHON KOHTPOJIbHOM paboThI:

Onenka IIpoueHT BBINOJIHEHUS
«OTIINYHO» 85-100%
«XOPOILIOY» 70-84%

«YIOBIIETBOPUTEIIBHO» 50-69%
«HEYNOBJIETBOPUTEIBHOY MmeHee 49%




1. Azotucroe ocHoBanue ajieHuH B moJiekyie JJHK kommuiemenrapHo...
1) ryanuny;
2) LUTO3UHY;
3) ypauuiny;
4) TUMUHY.

2. K myprHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSTCHL. ..
1) aneHuH U ryaHuH,;

2) ryaHyH Y LIUTO3UH;

3) UMTO3MH U ypaIum;

4) ypauui 1 aJieHuH.

3. Beibepute dpynkuno nPHK?

1) xpaHeHue reHeTHYeCcKo nHpopMauu;

2) TpaHCIIOPT aMUHOKHUCIJIOTHI B puOOCOMY;

3) BXOJUT B COCTaB puOOCOM;

4) nepenoc reneruueckoit nudopmarmio ot JJHK x pudocome.

4. KitleTKu 3yKapuoT HE COACPIKAT...
1) muzocom;

2) pubocowm;

3) Me30coM.;

4) xomrekca [ombmKu.

5. KieTku mpokapuoT coaepixar...
1) KJIETOYHBIN TIEHTD;

2) SHIIOTUTa3MATHYECKYIO CETh;

3) pubOOCOMBI M1 ME30COMBI,

4) xomruiekce [0nbKH U JTU30COMBI.

6. Kakue opraHouipl BCTpE4arOTCsl TOJBKO B PACTUTEIBHBIX KJIETKaX?
1) sHIOTUIa3MaTHYECKas CETh;

2) TUIaCTUIBI;

3) MUTOXOHIpHUH;

4) xomruiekc ['onbmKu.

7. B meTadazHOM XpOMOCOME BBIJICTISIOT. ..
1) muieun u HEHTPOCOMY;

2) LIEHTPOCOMY U LIEHTPHUOJIH;

3) UEHTPUONIU U LICHTPOMEDY;

4) ueHTpoMepy U IUIeYH.

8. K aBroTpoham oTHOCATCA. .

1) BUpYCHI;

2) XeMOCHHTE3UpYIoLue OaKTepuH,;
3) rpuOsI;

4) napazutuyeckue OakTepuu.

9. Tpanckpunuus — 3710...

1) cBsa3piBanre aMHMHOKHCIOTHI ¢ TPHK;
2) mepeHoc aMUHOKHUCIIOTHI B prOoCOMYy;
3) ynBoenue monekynsl JJHK;

4) cuntes uPHK na marpune IHK.



10. Ecnu xoqupyromast 6eok 9acth reHa coaepxkut 6000 map HyKIE€OTHIOB, TO CKOJIBKO aMHHOKHCIIOT B

KOJMpyeMOi MoJjieKyse Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue U3 nepeyuciaeHHbIX O0JIE3HEH, BHI3BIBAIOTCS BUPYCAMHU?

1) TyOepkyne3 u qudTepus;
2) Audrepus u CITNL;

3) CIIN/ u rpumn;

4) rpumni u TyOepKyInes;

12. B pe3ynbrare nepBoro JejaeHus: Meiio3a MpoucxoIuT:

1) yBenuuenne Habopa XpoMOCOM;
2) yMeHblIeHHe Habopa XpOMOCOM;

3) coxpaHeHue UCXOAHOro Habopa XpOMOCOM.

13. Yto mpoucxoaut B aHadasze 11 meitoza?

1) criupanuzanusi XpoMoCcoM;

2) pacxok/ieHue K MOJII0caM ABYXPOMATUIAHBIX XPOMOCOM;

3) pacxoxJieHHe K MOJF0CaM XpPOMATH;

4) pacnojoXeHHe XpOMOCOM B IJIOCKOCTH 3KBaTOpa KIETKH.

14. YcTaHOBUTE COOTBETCTBHE

Opranounj

DOyHKIMS

1) pubocoma

A) nepeBapuBaHHE OTMEPIINX KIETOK

2) XJI0pOTLIACTHI

b) dorocunTes

3) TU30COMBI

B) cunres Genka

4) HeHTPHOIH

') oOpazoBaHue BepeTeHA JACTICHUS

15. BBI6CpI/ITC XUMHUYECKNE JIEMCHTBI KJIIECTKH, KOTOPBIC BXOJAT B COCTAB OPraHUYCCKHUX BCIICCTB:

1) KanbIHii;
2) yrepoz;
3) UMHK;

4) Bosopoy;
5) kuciopos;
6) menpb;

7) a3oT.

16. YcTaHOBUTE COOTBETCTBHUE

I'pynmbel aMUHOKHCIIOT

IIpencraBurenu

1) HeiitpasibHble

A) ryTaMHHOBAsi KUCIIOTA

2) Kucnsle

b) nu3un

3) OcHOBHBIE

B) anmanun

17. B monekyne JJHK nykneotuasl, conmepxkamue aaeHuH, cocTaBisiioT 10%. Ckonbko NPOLIEHTOB B

JIaHHO MOJICKYJIC HYKJICOTHI0B, COACPIKAIINX I_II/ITO3I/IH?

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




18. B monekyne PHK nykneorunsl, conepxaiiue ypaiui, coctapisitor — 30% u agenun — 40%. Cxoibko
MPOLEHTOB AJICHWJIOBBIX HYKICOTUAOB conaepxurcs B uenu IHK, xoMriuiemeHTapHON TOM, HA KOTOPOU
cuHTe3uponanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuactox monekynsl JIHK cocroutr u3 60 map Hyxieotuao. Omnpenenute UIMHY 3TOrO y4dacTKa
(paccrosinue mexay Hykineorunamu B JJIHK coctasmser 0,34 Hm)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment mousekynsl JIHK conepxkut 1230 HykiaeoTHIHBIX 0CcTaTKOB. CKOJIBKO aMHUHOKHCIIOT OyneT
BXOJIUTh B COCTaB Oemka?

1) 205;
2) 410;
3) 408;
4) 360.
9TaJI0HBI OTBETOB:
Ne 3ananus 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 4 1 4 2 3 2 4 2 4 4 3 2
Ne 3ananus 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4T 2,4,5 7 1B; 2A; 3b 4 3 1 2

Pa3nen 2. Ctpoenue U pyHKIMY OPraHu3mMa
Kontpoabnasi padora «Crpoenue u yHKUMHA OPraHU3Ma»

Pe3yJ1bTaTbI oﬁyqemm: ITPOTrHO3HUPOBATh BOBHUKHOBCHHE IIPHU3HAKOB B XOJA€ MHANBUAYAJIBHOI'O
Pa3BUTHUA U PAaSMHOXKCHUA OPIraHU3MOB.

Kontposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

B pesynsrare ocBoeHus Broporo paszena «CrpoeHue U (DyHKUIMH OpraHu3Ma» oOydaroliuecs
CMOT'YT:

- OIIMCBIBATh CTPOCHUE U B3aUMOCBSI3b YaCTe MHOTOKJIETOYHOTO OPraHu3Ma;

- XapaKTepU30BaTh CIIOCOObI PA3MHOXKEHHUS;

- OIIMCBIBATh CTAJMHM OHTOTCHE3a PACTEHUH, ’KUBOTHBIX U YEJIOBEKA;

- OIIMCBIBATH 3aKOHOMEPHOCTH HACIENCTBEHHOCTH U U3MEHUUBOCTH.

KonrponbHas pabora mpencrasiser coOoll 3afaHusi B TECTOBOM (opMe pa3iMyHOro YpOBHS
CIIO)KHOCTH: «HU3KHI», «CPEOHUI» U «BBICOKMI». B 3aBUCMMOCTH OT THNA M TPYIHOCTH 33JaHUS €TO0
BBITIOJIHEHUE OIICHWBACTCSI pa3HbIM YMCIOM OaIoB. BBINOIHEHNE Ka)KJOTO 33JaHUSl «HU3KOTO» YPOBHS
CIIO)KHOCTU OIleHHBaerca 1 OamuioMm. 3a BBIMOMHEHHE 3aaHUM «CPEIHEro» YPOBHS CJIOXKHOCTHU B
3aBHCUMOCTH OT MOJIHOTHI U MPAaBUIIBHOCTH OTBETA MPHCBaUBaeTcs J0 2 6auioB.

K 3amaHuio «BBICOKOIO» YpPOBHSI CJIO0XHOCTH OTHOCUTCS peuieHue 3anad. [Ipum mpaBuiabHOM
pellIeHNH 3aJaHUI «BBICOKOT0» YPOBHSI ITpHcBauBaeTcs 3 Gasia.

Pacnpenenenue 3a1anuii o ypoBHSAM CI0KHOCTH IMPEACTABICHO B CIEAYIOIeH TabauLe:




YpoBeHb IIpouenTHoOe
CJI0KHOCTH Baan cojiep:KaHue Tun Bonpocos

3aaHus 3aaHui

Huzkuii 1 65% - 3aJJaHUs C BBIOOPOM OJIHOTO ITPaBUIILHOTO OTBETA

Cpennuit 2 15 % - MHO>KECTBEHHBIN BBIOOD;
- BONPOCH HA YIOPSJIOYMBAHUE WM YCTAaHOBIICHUE
MPABWJIBHOM T10CIIEIOBATEIILHOCTH

Bricokuii 3 20 % - CUTYyallMOHHBIE 3a/1a4u WJH BOIIPOCHI,
IPeyCMaTPUBAIOIINE PAa3BEPHYTHI OTBET

Kputepuu onieHrBanus pyoexxHOl KOHTPOJIbHON pabOThI:

Ouenka IIpoueHT BHINOJIHEHHS
«OTITHYHOY» 85-100%
«XOPOIIIOY 70-84%

«YIOBIIETBOPHUTEIHHO 50-69%
«HEYIOBJIETBOPUTEIIEHOY menee 49%

1. Kaxkoii crmoco6 pa3sMHOXEHUS SBISETCS TTOJIOBBIM?
1) BereraruBHO€ pa3MHOXKECHHE

2) I'eHepaTBHOE Pa3MHOKEHHUE

3) IloukoBanue

4) IlpuBuBKa

2. KakoBbI IUTOJIOTUYECKUE OCHOBBI TOJIOBOTO PAa3MHOXKEHHS OPraHu3MOB?
1) Cnocob6nocts JIHK k peruukamm

2) Ipornecc popmupoBanms criop

3) Hakomnnenue suepruu mosiekynod ATD

4) Marpuunslii cuate3 u-PHK

3. Kakue reHsl He IMEIOT IMapHBIX aJUICNIbHBIX TEHOB B OpraHu3me?
1) PeeccuBHbIe

2) JloMuHaHTHBIC

3) CueruieHHbIC ¢ Y-XPOMOCOMO#

4) CuerieHHbIE C ayTOCOMaMU

4. IToToMCTBY He TIepelaloTCsl MyTalluu
1) I'ernsie

2) XpoMOCOMHBIE

3) Comaruueckue

4) l'eHOMHBIE

5. VkaxuTe TeHOTHUII YeJIOBEeKa, €CITH M0 (DEHOTHUITY OH CBETIIOBOJIOCBI M TOJTyOOTIa3bIit
1) AABB

2) AaBB

3) aaBB

4) AaBB




6. BiusiHue 0HOTO T€Ha Ha pa3BUTHE MHOTUX IIPU3HAKOB CBUJIETEIBCTBYET
1) O BiusiHUM TeHOB Ha (OPMHUPOBAHUE NTPU3HAKOB

2) O 11e10CTHOCTH TeHOTHUIIA

3) O6 aBTOHOMHOCTH T€HOB

4) O BBICOKOM aKTUBHOCTHU I'€HOB

7. Hanuuune B raMeTe OJJTHOTO I'€Ha U3 KaXJA0W Naphl ajuiesieil - 3T0 HUTOJIOrH4ecKasi OCHOBA
1) XpoMOCOMHO# T€OpUU HACIIEACTBEHHOCTU

2) 3akoHa CIEIUICHHOTO HACJIEI0BAHUS

3) 3akoHa HE3aBUCHUMOTO HACJIEIOBAHUS

4) I'unoTe3sl YUCTOTHI TAMET

8. Kak 0603Ha4ar0TCs reHOTUIBI 0CO0eH Npu TUTrHOPUAHOM CKpEIIMBaHUN
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BeBB

9. CkoJbKO Map aJIbTePHATUBHBIX MPU3HAKOB U3y4arOT PU MOHOTHOPHUIHOM CKpEIIMBaHUH
1) Onny

2) [Be

3) Tpu

4) Yetsipe

10. V opranu3mMoB C OAWMHAKOBBIM T'€HOTHIIOM II0Ji BJIMSHHEM YCIOBHM Cpelbl BO3HUKAET
H3MEHYUBOCTD

1) KomOGunaruBHas

2) I'enoTunyeckas

3) HacnencrBenHnas

4) MoaudukarmoHHas

11. U3meHeHune nociaenoBareibHOCTH HYKI€0TU0B B MoJiekyie JIHK - 3to Mmyranus
1) I'ennas

2) 'eHomMHas

3) XpomocoMHast

4) AyrocomHas

12. Kakas 0oJyie3Hb UeIoBeKa - pe3yJabTaT TeHHON MyTaIluu
1) Cunapom npuoOpeTEHHOTO UMMYHO e HUITUTA

2) I'punm

3) CeprnoBUAHOKIIETOUHAS aHEMUS

4) T'ermatut

13. Yucras nuHUSA pacTeHUN - 3TO NOTOMCTBO
1) l'erepo3urorneix hopm

2) OnHOM caMOOMBLISIONIEHCS 0cO0H

3) MexcoproBoro rudpua

4) JIByX reTepo3UroTHbIX JTMHUN

14. YeM 3urora oTJIM4aeTCs OT TaMEThI?

1) comepkuT ABOMHHOM HAOOP XPOMOCOM

2) coIep>KUT OJMHAPHBIN HAOOP XPOMOCOM
3) oOpa3zyeTcs B pe3ylnbTare OIIOI0TBOPEHHUS



4) obpazyercs myTéMm Merio3a
5) siBIseTCS NEPBOM KIETKOM HOBOTO OpraHu3Ma
6) 3TO crienMaTM3UpOBaHHAs KJIETKA, Y4aCTBYIOIIAsl B [I0JIOBOM Pa3MHOXKEHUU

15. YeraHoBUTE COOTBETCTBUE MEX/Y IPU3HAKOM U3MEHUYMBOCTH U €€ BUIOM:

[Ipu3Hak U3MEHYMBOCTH Bua nzmenunBoctu
A) 00yciioBiIeHa TIOSBICHHEM HOBOTO COUETAaHUS HYKJICOTHIOB B T€HE l)MyTannoHHas
b) o0ycioBieHa M3MEHEHHEM I'€HOB U XPOMOCOM 2)KoMOMHATUBHAS

B) Y IOTOMKOB HOSABJIAAIOTCA HOBBIC aJIJICJIbHBIC I'CHBI

I') 0CHOBO¥ CITy’)KHT HE3aBUCUMOE PACX0XKIEHHE TOMOJIOTHYHBIX XPOMOCOM
J1) y ocobeilt n3MeHnsercs koanuectBo win crpykrypa JJHK

E) oOycnoBiiena konbroranuei u nepeKpeECToM XpoMoCoM

16. YcraHoBute MOCICA0BATCIIbHOCTE PA3BUTHA MANOPOTHHUKOB, Ha4YuMHasd CO B3pPOCJIOro

OopraHusma.
1) pa3BuTHE Ha HWKHEN CTOPOHE 3apPOCTKA MYKCKUX U KEHCKUX TaMeT
2) oOpa3oBaHue HA HIHKHEN CTOPOHE JIMCTA MAOPOTHUKA CIIOPAHTHUEB CO CIIOPAMHU
3) nepeaBuKEHHE CIIEPMAaTO30UI0B K SIMIIEKIIETKE ¢ TIOMOIIBIO BOJbI, OIIIOAOTBOPEHUE
4) mpopacTtaHue CTIOPHI K Pa3BUTHE U3 HEE MAJICHBKOU 3€IEHON TIJIACTUHKH - 3apOCTKA

5) pa3BuTHE U3 3UTOTHI 3aPO/IBIIIA, KOTOPHIN MPEBPAIIAETCS BO B3POCIIOE PACTCHUE MAMIOPOTHUKA

17. KakoBa BEpOATHOCTb POXACHHUS BBICOKHX JETEM Yy I€TEPO3UTOTHBIX POAUTENEH C HU3KUM

POCTOM (HHU3KOPOCIOCTh JOMUHUPYET HaJl BBICOKUM POCTOM)?
1) 0%
2)25%
3) 50 %
4) 75 %

18. Omnpenenure TE€HOTUNBI POAUTENECH, MMEIOIIUX Kapue Ia3a, €Cld B HMX MOTOMCTBE TpH

Kaperia3blX U OJWH rojyooria3siii peOEHOK (A - Kapue 11a3a JOMUHUPYIOT HaJl TOJTYOBIMH).
1)aax AA
2) AA X Aa
3) AAx AA
4) Aax Aa

19. Opna w3 muenouek JIHK cocroutr w3 nykmeoruaor: ATI-ALL-IALI-I'TT. Kakora

NoCJICAOBATCIIbBHOCTD HYKJICOTHAOB Ha BTOpOﬁ ICIIOYKE 3TOH MOJICKYIIbI I[HK
1) ATH-ALIL-TAL-T'TT
2) TUT-T'TT-AT'T-ALLL
3) TAT-TIT-ITT-1IAA
4) TIT-HAT-L{LIA-IITA

20. I'mankas okpacka apOy30B HacledyeTcs Kak pelecCuBHBIM mnpu3Hak. Kakoe mortomcTBO

MOJIYYUTCS OT CKPEIIMBAHUS IBYX T€TEPO3UTOTHBIX PACTEHUN C TIOJOCATHIMHU IJI0JaMU?
1) 25% - ¢ mosnocatoit okpackoii, 75% - ¢ TIaaKoi OKPaCKoOi.
2) 50% - ¢ monocatoit okpackoit, 50% - ¢ TIaaAKON OKPACKOH.
3) 75% - ¢ monocatoit okpackoit, 25% - ¢ TIaaAKON OKPACKOH.
4) 85% - ¢ monocaroit okpackoit, 15% - ¢ raaKoi OKpackoi.
ITAJIOHBI OTBETOB:

Ne 3agaHus 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 2 1 3 3 3 2 4 2 1 4 1 3
Ne 3agaHus 13 14 15 16 17 18 19 20
OTBET 2 1,35 Al,b1,B2,12,01,E2 | 2,4,1,3,5 2 4 3 3




Pasnea 4. Ikogorug

KOHTpOJIBHaﬂ paﬁoTa «TeopeanecKne ACIMEKTbI IKOJOI'UN»

Pesynbrar 00yueHMs. apryMEHTHpPOBATh  HEOOXOJMMOCTh  COXPaHEHHs MHOT00Opa3us
OPraHu3MOB C IIeTIbI0 OEPEKHOTO OTHOIICHHUS K OKPYKAIOIICH cpee.

Kontpoanpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, TIK 2.3.

B pe3synbrare 0cBOEHUS YETBEPTOro pasjeiia « IKOJIOrus» 00yJaroluIuecs: CMOTYT:

- OIIMCHIBATH CBSI3b MEXIy OPTaHU3MOM U CPENIOil ero oOuTaHus,

- YCTaHaBIJIMBaTh CBSI3b CTPYKTYPHI U CBOMCTB 3KOCUCTEM,;

- YCTaHaBIIMBaTh CBSI3b MEXAY CTPYKTYpaMu OHOChEpHI;

- OIMCBIBATH INI0OATBHBIE U PETUOHAIIBHBIE SKOJIOTHYECKHE MPOOIeMbl U MyTH UX MUHUMU3AIIH.

KonrponbHas paborta mpencrasiseT coOOHM 3afaHus B TECTOBOW (OpMe pPa3IMYHOIO YpPOBHS
CIOKHOCTH: «HU3KHI», «CPEIHHUI» U «BBICOKHI». B 3aBUCMMOCTH OT THIIA Y TPYIHOCTH 3aJaHUSI €T0
BBINIOJTHEHUE OLIEHUBACTCS Pa3HbIM YHCIOM OaioB. BhINoONHEHNE KaXA0ro 3aJaHusl «HU3KOT0» YPOBHS
CIIO)KHOCTH oOIleHMBaeTcs | OamioMm. 3a BBINOJHEHUE 3a/laHUN «CPEIHEro» YpPOBHS CIOXHOCTH B
3aBUCHUMOCTH OT IOJIHOTHI U MTPaBUJIbHOCTH OTBETA MpHCBanBaeTcs A0 2 6alljioB.

Pacnipenenenue 3agannii o ypOBHSIM CIIOKHOCTH MPEACTABICHO B CIEAYIONIEH Ta0nuIle:

YpoBeHb IIpouenTHoe
CJIOJKHOCTH Bbann cojep:KaHue Tun Bonpocos
3alaHus 3aJaHui
Huskuit 1 75% - 3aJJaHUs C BBIOOPOM OJTHOTO TTPABUIILHOTO OTBETA
Cpennmit 2 15% - 3aJ]TaHUs HA BBIOOP M3 MIPEITI0KEHHOTO CITUCKA
Bricokwmit 3 10 % - 3aJaHWs Ha COCTAaBJICHUE TIap OPTraHU3MOB W3
MPEI0KEHHOTO CITHCKA

Kputepuu oriennBanust pyoexHOM KOHTPOJIbHOM pabOThI:

Onenka IIpoueHT BHINOJTHEHMSI
«OTIIUYHO» 85-100%
«XOPOIIIO» 70-84%

«YIOBIIETBOPUTEIHHO» 50-69%
«HEYOBJIETBOPUTEIILHOY meHee 49%

1 Dkonorus - Hayka, U3y4aromas:

A) BIMsIHME 3arps3HEHUH Ha OKPYXKAIOIIYIO Cpey

b) BnusiHue 3arps3HeHui Ha 37I0pOBbE UeIOBEKa

B) BusiHuE NeATEIPHOCTH YeIOBEKa Ha OKPYKAIOLIYIO Cpeny

I') B3aMMOOTHOIIIEHHSI OPTaHU3MOB C OKpY)Kalollel uxX cpenoil oOuTaHus (B TOM 4YMCII€ MHOrooopasue
B3aMMOCBSI3€H UX C APYrMMU OPraHU3MaMH U COOOIIeCTBAMH )

2. TepMUH «IKOJIOTHUSD MPEITTIOKHUIL:
A) Apuctotens

b) O. T'ekkenb

B) Y. /lapsun



I') B. . Bepnanckuit

3. Cragus pas3BuTus Ouocdepsl, Korja pasyMHasl 4ellOBEYeCKas JEATCIIbHOCTh CTAaHOBUTCS TIaBHBIM
(ompenensiromuM) (HakTOpOM pa3BHUTHS Ha HAIICH IUIAHETE, Ha3bIBACTCS:

A) Texnocdepoii

b) anrponocdepoii

B) Hoocdepoit

I') conmocdepoit

4. Tlonynauus - 370:

A) rpymima opraHu3MOB OJJHOTO BHJIA, 3aHMMAFOINAsl OMPEISIICHHOE TPOCTPAHCTBO U PYHKITUOHHUPYIOIIIAS
KaK 4acTh OMOTHYECKOTO COOOIIECTBA

b) rpynna opranu3MoB pa3HbIX BUJIOB, 3aHUMAIOIIAsl OMPEIEIEHHOE TPOCTPAHCTBO N(PYHKIIMOHUPYIOLIAS
KaK 49acTh OMOTHYECKOTO COOOIIeCTBA

B) coBokynHOCTB 0c00el, GPYHKIIMOHUPYIOMINX KaK YacTh OMOTUYECKOTO cOOO0IIeCTBa

I') coBokynmHOCTH 0co0ell OIHOW CceMbH, KOHTPOJUPYIOIIUX OIpPEAEICHHOE MPOCTPAHCTBO U
(YHKIMOHUPYIOIINX KaK YacTh OMOTUYECKOTO COOOIIEeCTBa

5. CnoxxHast mpupoAHas cucrema, oOpa3oBaHHas COBMECTHO KUBYIIMMHU U CBSI3aHHBIMU JPYT C JIPYTOM
BHUaMU, HA3bIBACTCA.

A) sxocuctemoit

b) buotormom

B) Guonenozom

I') Guocdepoit

6. O6ostouka 3emin, HaceJIeHHAasl )KUBBIMU OpPraHU3MaMu, Ha3bIBACTCS:
A) 6uocdepoit

b) Tponocdepoii

B) Guoreorienozom

I') sx3ocdepoit

7. [IpupoaHOE KUIHESHHOE MTPOCTPAHCTBO, 3aHUMAEMOE COOOIIECTBOM, HA3bIBACTCS:
A) ’KocHCTEMO

b) Ouonenozom

B) 6uoTtornom

I') apeanom

8. CooOI1IeCTBO JKMBBIX OPraHU3MOB M CPEIbl UX OOMTaHHsS, COCTABJIAIOIICEe CIMHOE IIeJI0C HAa OCHOBE
YCTOWYMBOTO B3aUMOICHUCTBHS MEXK/Ty AJIEMEHTAMH )KHBOUM M HEXKUBOW MTPUPO/IbI, HA3bIBACTCS:

A) nmonynsuei

b) sxocucremoit

B) 6uocdepoit

I') OuoneHo30M

9. Kakne u3 abuornueckux ¢axropoB (1 — MuHepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPO/) TUMUTHPYIOT
pachpocTpaHeHHe KU3HU B OKeaHe, HO 0OBIYHO He JTUMUTHPYIOT PACIIPOCTPaHEHUE KU3HH Ha CyIIe?
A)1,2

b) 1,4

B)2,3
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10. Dxonoruyeckue (HaKTOpPbI, OKA3BIBAIOIIME HAUOOIBINEEe BIMSHUE HAa YUCICHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIIUXCS:

A) abuotuueckue

b) 6uotnueckue



B) anTpomnorennsie
I') abuotnyeckue u OuoTUIECKHE

11. CrpouTensCTBO TUIOTHHBI MOXKHO paccMaTpHUBATh Kak mpumep (dakropa:
A) abuoTHYECKOTO

b) 6uotnyeckoro

B) anTponorenHoro

') BOOOIIIE HE KOJIOTHIECKOTO

12. TonepaHTHOCTB — 3TO CIIOCOOHOCTH OPraHU3MOB:

A) BbIJIEp)KHUBATh U3MEHEHUSI YCIOBUMN KU3HU

b) mpucnocabnuBaThCsl K HOBBIM YCIOBHSIM

B) o0Opa3oBbiBath 0KaIbHBIE (HOPMBI

I') mpucnocabnuBaThCs K CTPOTO OMPEAECIIEHHBIM YCIOBUSM KU3HU

13. CooTHOIIEHUST MEXKIY PHEPrueil, MOJydeHHOW OPraHU3MOM H3BHE, M €€ PAaCcX0J0M Ha IOCTPOCHHE
TeJa U MPOLECCHl XKU3HEAEATEIbHOCTH Ha3bIBAOT:

A) sHepreTu4ecKiM OIOIKETOM

b) sHepreTnueckoif CTOMMOCTBIO

B) sHepreruueckum pecypcom

I') rerioBbIM Oanancom

14. BremHee CXOACTBO, BO3HUKAIOIIEE Y MPEACTABUTENCH Pa3HBIX HEPOJCTBEHHBIX BUJIOB B pE3yJbTaTe
CXOIHOTO 00pa3a KM3HH, HA3bIBAIOT:

A) KOHBepreHuuen

b) mapannensHoO# ABOMIOITMEH

B) >xu3HeHHO# popmoit

I') mopdosoruveckoii amanraruen

15. Tlomynsauus, KoTopas 3aHUMaeT B COCTaBe OMOLIEHO3a OIPEIeTICHHOE MOJIOKEHNE, HAa3bIBACTCS:
A) xu3HeHHOU (popmoii

b) sxonoruveckoi Humei

B) sxotunom

I') apeanom

16. Pacnipenenute nepeuncieHHble PaKTOPbl CPEbl 0 TPEM KaTETOPHSIM:

buotnueckue AbuoTHnueckue AHTpOHOI‘eHHHe

XI/IH_IHI/I‘ICCTBO, BBIPY6K8. JICCOB, BJIA)KHOCTH BO34yXad, TEMIIEparypa BO34yXad, IIAapa3suTU3M, CBCT,
CTPOUTCIBCTBO 3I[aHPII>i, JAaBJICHUC BO31AYyXd, KOHKYpCHLU:, BbI6pOC YIUICKUCJIOIO Ta3a 3aBOJAOM,
COJICHOCTB BOJHI.

17. VI3 mpeu1oKEHHOTO CIIMCKAa COCTABBTE Mapbl OPraHU3MOB, KOTOPHIE B IPUPOJE MOTYT HaXOIUTHCS B
CUMOMOTHYECKHUX (B3aUMOBBITOJHBIX) OTHOLIEHHUAX MEXIy co00il (Ha3BaHUS OPraHU3MOB MOXKHO
HCIOJIb30BaTh TOJIBKO OJUH pa3):

nyena, rpu0d MoxOepe30BUK, aKTUHUS, Oepe3a, pak-OTLICNbHHUK, KOJOKOJBYMK, OCHHA, KieBep, rpud
MOJJOCUHOBHK, KITyOEHBKOBBIE a30TQHUKCUPYIOIINE OaKTepUH.

18. M3 mpemioKeHHOTO CIHMCKAa COCTAaBBTE IMapbl OPraHU3MOB, MEXIY KOTOPHIMH B TMPHUPOJIE MOTYT
00pa3oBbIBaThCS Tpoduueckue (MUIEBbIC) CBS3U (HAa3BaHUS OPraHU3MOB MOXHO HCIOJIB30BaTh TOJIBKO
OJIUH pa3):

Larisi, uBa, s, ame0a, 3as1-pycak, MypaBeii, BOJHbIe OaKTepHH, KabaH, JISAryIiKa, CMOPOJANHA, POCSHKA,
MYypaBbUHBIH JIEB, KOMap, THTD.




19. Bribepute M3 CHUCKa HA3BaHUS >KUBOTHBIX, KOTOPBIX MOXKHO OTHECTH K KOHCYMEHTaM BTOpPOTO
nopsiKa:

TUTP, AU3EHTEpUitHAas ame0a, BOJIK, KPOJIMK, MBIIIb, capaHya, AcTped, KPOKOAWI, I'yCh, JHCHUIA, OKYHb,
00>kbsl KOPOBKa, OCIIbI MeIBEIb, MEIOHOCHAS ITUea.

20. VI3 mepeynclieHHbIX Ha3BaHUH OPraHU3MOB BEIOEPHUTE PEIYIICHTOB:
Me/Beb, ObIK, 1y0, OenKa, MoI0CUHOBHK, IITUIIOBHUK, CKyMOpHs, *a0a, JICHTOYHBIH YepBb, THUIOCTHBIC
Oakrepun, 6a00a0, Karrycra, KakTycC, IICHUITAIUT, JPOXKKH.

ITAJOHBI OTBETOB:
Ne 3amanus 1 2 3 4 | 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

OTBET r 0 B a | B a B S r B B a a a 0
Ne 3ayanus 16
OTBECT BI/IOTI/I‘IGCKI/I@ — XUIIHUYECTBO, HapaSI/ITI/I?;M, KOHKypeHIII/ISI.
AOUOTHYECKHE - BIAKHOCTH BO3JyXa, TeMmIeparypa BO3[yXa, CBET, JaBJICHUE
BO3/lyXa, COJICHOCTH BOJIBI.
AHTpOTIOTEHHBIE - BBIpyOKa JIECOB, BBIOPOC VYIJIGKHCIIOTO Ta3a 3aBOJIOM,
CTPOUTEIHCTBO 3AaHUN.
Ne 3amanus 17

OTBET Im4eJiia - KOJIOKOJIBYUK

rpub noadepe3oBUK - Oepesa

AKTHHUA - paK-OTIICIIbHHUK

OCHHA - TPUO MO0 CUHOBHK

KJIEBED - KIIyOCHBKOBBIE a30TUKCHUPYIOIINE OaKTepUHr

Ne 3aganus 18

OTBET JIATYIIKA - arIs
CMOPOJMHA - TS
3as1-pycak - TUTP
MYpaBeil - MypaBbUHBI JIEB
KOMap - POCsSIHKa
HBa - KabaH
BOJIHBIC OaKTEpHH - ameda
Ne 3aganus 19
OTBET TUTP, BOJIK, ICTPEO, KPOKOJINJI, JIUCHIIA, OKYHb, OCIIBI MEBEIb
Ne 3agaHus 20
OTBET THUJIOCTHBIC OaKTEPHUH, ICHUITHAILT

Pa3nea S. buoJjorusi B ;KU3HH

3amuTa KeiicoB: MpeacTaBJIeHNe Pe3y/IbTATOB PellieHUsl KelicoB

Pe3y.m>TaT Oﬁy‘leﬂﬂﬂ 0 TeMeE: aHAIIM3UPOBATh OTUYCCKUE aCIICKTbl COBPEMEHHBIX HCCIEI0BaHUN
B 001aCTH OMOTEXHOJOTHH U TEHETHUYCCKUX TEXHOJIOTHH.

Kontpoanpyemsie komnerenuuu: OK 01, OK 02, OK 04, T1K 2.3.

3ammra Keica sBIseTCS pYOSKHBIM KOHTpPOJIEM MO MATOMY paszeny «buosnorus B KU3HM», B
pe3ynbprare U3y4eHus! KOTOpOro o0yJaroniiecst CMOTYT:

— aHAJIM3UPOBATh ITUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B 001aCTH OMOTEXHOJIOTHUH U
T€HETUYECKUX TEXHOJIOTUH.

Jnist 3amuThl KelicoB oOyydaroniumces HeoOxoanMo B pamkax BCP moarotoBute ycTHoe cooOluieHne
10 Pe3yNIbTaTaM peLICHUs Kelca ¢ OATOTOBKOW ITPE3EHTaLUil.



Kputepuu onieHrBaHNs yCTHOTO COOOIIEHMUS:

Kpurepun

Baaanl

OICHUBaAHUA

1 0aan

2 daJ1a

3 0a1a

1. CooTBEeTCTBHE
COZCp/KaHUs JOKJIaaa
3a9BJIEHHON TEME

coziep)KaHue JOKIaaa
JIMIIb YaCTUYHO
COOTBETCTBYET
3asBIICHHOI TeMe

coepKaHue JoKIana, 3a
HCKITIOYCHHUEM
OTACJIbHBIX MOMCHTOB,
COOTBETCTBYET
3asBIICHHOI TEME U B
MOJTHO Mepe e€’
pacKpbIBaeT

coaepKaHue JOKIIaaa
COOTBETCTBYET
3asBJICHHOM TEME U B
MOJHOM Mepe e€’
pacKpbIBaeT

2. CrerieHb
PaCKpPBITUS TEMBI

packpbITa Masas 4acTh
TEMBI; TTIOUCK
nH(pOpMaIUU TPOBEIEH
TMOBEPXHOCTHO; B
W3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYIHOCTh

TeMa PacKpbITa XOPOIIIO,
HO HE B IIOJIHOM 00BEME;
uH(bopMauu
MIPENICTABICHO
HEJ0CTATOYHO; B
OTJICITBHBIX CITyJastxX
HapyIleHa JIOTHKa B
U3JIOKEHUHU MaTeprala,
HE COBCEM JIOCTYITHO

TeMa pacKpbITa
MOJIHOCTBIO;
MIpECTaBJIEH
000CHOBaHHBI 00BbEM
uH(popMaIuy;
U3JI0’KEHUE MaTepuasia
JIOTUYHO, I0CTYITHO

3.YMeHue J0CTyIHO
U TIOHATHO TepeaThb
coJiep>KaHue ToKJIaaa
B BUJIE NTPE3CHTALUU

W3 MPEACTABICHHON
MPE3EHTAlU HE COBCEM
MOHSATHA TEMaTUKa
HCCIIEOBAHMS, AETAIN
HE PaCKpHITHI

Ha OCHOBE
MPEACTABICHHOMN
Ipe3eHTalN
dbopmupyetcs olree
MOHMMAaHHE TEMAaTUKU
UCCJIEZIOBAaHNUS, HO HE
SICHBI JIeTalu

Ha OCHOBE
MPEACTABICHHON
Mpe3eHTalUuU
dbopMupyeTcs TOJTHOE
MOHUMAaHNE TEMAaTUKH
UCCJIEIOBAHNUS,
PaCKpBITHI JeTalIN

KpI/ITepI/II/I OLICHMBAHUA IPEC3CHTAMU .

Bbanawbl
Kpurepun oueHuBanus
0 1 2
MIOJIHOTA UCTIONB30BaHUS | HH(pOpMAIIHS, uHpopMmanus, MPE3EHTAIMS COACPIKUT

yqe6Horo mMarcpualia

HCIIOJIb3YyCMasl B
IMpE3CHTall1, HC
OTHOCHUTBCA K TEMC

Ipe/ICTaBICHHAS B
NPE3CHTAINH, OTHOCHUTCS
K TeMe, HO

HEJIOCTATOYHO TTOJTHO
PacKpBIBAIOT €€
coziep)KaHue

MIOJTHYIO M YETKYIO
uHpopmaruto,
JOCTATOYHYIO JIJIs
dhopMHUpOBaHUS
NPEICTABJICHUS O TEME

JIOTHKA U3JI0KEHUS
Marepuaia B
COOTBETCTBHH C INIAHOM
1 TEMO 3aJaHus

Martepuall
IMPE3CHTALlNU HE
COOTBCTCTBYCT TCMC,
IjiaHa HET

Marcpuall NpEe3CHTAlUU
YaCTUYIHO COOTBCTCTBYCT
TEMC 3alaHus, ITJIaH
MMOCTPOCH HE TOUYHO

marepuai,
[IPUBEICHHBIN B
MIpE3EHTALNH,
MMOJHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus U
COCTaBJIEHHOMY IUIaHY

TCPMUHOJIOTHUYCCKAA U

B IMPE3CHTAalN

B IIPC3CHTAIlUU

B IPC3CHTAalUU




opdorpadpugeckas
rpaMOTHOCTb

IIPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, HE BCE
TCPMUHBI MTPUMCHCHBI
0 CYIIECTBY

HPUCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TEPMHHBI
IPUMEHEHBI BEPHO

OTCYTCTBYIOT
opdorpaduyeckue
OIINOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

AKKypaTHOCTb U
OPUI'MHAJIBHOCTh
IIOCTPOEHUS

IPE3CHTAIHS
nocTpoeHa 0e3 yuera
KOMIIO3HITUH
claumos, 0e3
COOMIOIeHHS
TpeOoBaHUIl K
mpudram u
IBETOBOMY
0(hOopMIICHUIO

Hpe3eHTaLHsl MOCTPOCHA
C y4eToM TpeOOBaHUM K
0(OpPMIICHHUIO, HO HET
enuHOoTo 0(opMIICHHUS
Cl1ai10B

MIpE3CHTAIHS
MOCTPOEHA B TIOJTHOM
COOTBETCTBHH C
TpeOOBaHUAMHU
odopmIIeHuH,
HCIIOJIb30BaH
OPUTHHAJBHBIN MTOAX0
K opopmiIeHHIO
clIaiioB

Ixana nepeBoaa 0a/10B B 0TMETKY:

17-15 6amnos - «5»
14 - 9 6amioB - «4»
8-6 OayuioB - «3»

MeHee 6 6asIOB WM OTCYTCTBUE PAaOOTHI - «2»




4.1.3. 3apanusi, HanpaBJieHHbIe HA (JopMHUpPOBaHUE YMEHUI U HABBIKOB

Paznen 1. Kierka — cTpyKTYpPHO-QYHKIMOHAJIBHAS €IMHUIA )KUBOT'O

Tema 1.2. CTpyKTYpHO-QPYHKIIMOHAJIbHASI OPraHU3alus KJIeTOK

PesyabTrar o00ydyeHHsi 1O Teme: pa3iMyaTb CYLIECTBEHHbBIE IPU3HAKU CTPOEHUS KIETOK
OpPraHu3MOB pa3HBIX IAPCTB XUBOW HpuUpoabl. [IpoBoauTh HAOMIONEHWE KIETOYHBIX CTPYKTYp U HX
M3MEHEHUH C OMOIIBI0O MUKPOCKOIIA.

JlabopaTopunas padora Nel
CTpoeHne KJIeTKHU

eap padoTbl: MO3HAKOMUTBHCA CO CTPOCHHEM >KMBOTHOM WM pacTUTENbHOM KieTku. [lokazarhb
MPUHIIUIIAATIEHOE €IUHCTBO UX CTpoeHUsl. O3HAKOMHUTBCS C 0COOCHHOCTSIMH CTPOEHUS KIETOK pacTeHUM
Y )KUBOTHBIX.

IIpakTHyeckas 4acTb padoThl

Xon padorbI:

1. PaccmoTpuTe BHYTpEHHEE CTPOEHUS KIETOK PAaCTeHHI M J)KUBOTHBIX. PaccMoTpuTe OTAeTbHBIE
KJICTKH Pa3IMYHBIX TKAaHEH.

2. YKaxxuTe 0COOCHHOCTH CTPOSHHSI KIIETOK B CBSI3H C UX (DYHKIIUSMH B OpPraHU3Me )KHBOTHOTO.

4. Cnenaiite oTuéT 0 paboTe B Mamkax JJis JIa0OpaTOPHBIX PabOT, 3apUCYHTE KIETKH U 0003HAUBTE
BUJIIMBIE B CBETOBOW MUKPOCKOIT OPTaHOU/IBI DYKAPUOTUIECKOHN KIICTKH.

5. OnumuTe OCHOBHBIE OPTaHOU Bl U UX (PYHKIUH.

6. 3apucyiTe U3y4YECHHbIC OPTaHOU/IBI.

CrenaiiTe BBIBOJ IO MPOJCTIaHHOMN padoTe.

KoHTposibHbIE BONPOCHI_(BLINOJIHUTH MUCLMEHHO):

1. 13 kakuX OCHOBHBIX YacTel COCTOUT Jito0asi KieTKa?

2. Uto obmero nmeeTcst B CTPOSHUU PACTUTEIBHOU U KUBOTHOM KJIETOK?

3. Uem pa3nuyaroTcs 3TH KICTKU?

4. Yem 00BACHUTSH, UTO, OyAy4YH YCTPOCHHBIMH 10 €AMHOMY IUIaHY, KIETKH BEChbMa pa3HOO Opa3HbI
o ¢opme u pazmepam?

Kontpoaupyembie komnerennun: OK 01, OK 02, OK 04

Paznen 4. Jkojorus

Tema 4.4. BausiHue cOHAIBLHO-IK0JIOTHYEeCKHX (PAKTOPOB HA 310POBbE YeJIOBEKa

Pesyabrar  00yyeHMss 1m0  TeMe:  HMHTEPIPETHPOBATH  PE3YIbTaThl  MPOBEAECHHOIO
OMOIKOJIOTUYECKOTO IKCIIEPUMEHTA C UCTIOIB30BAHHEM KOJIMYECTBEHHBIX METOJIOB.

JlaGopaTopHasi padora Ne2
YMmcTBeHHast padoTOCIIOCOOHOCTH

Iesan padoTsbl: Hccieq0BaHNE YMCTBEHHON pabOTOCIOCOOHOCTH.
O0opynoBaHue U MaTepuabl: OyKBEHHBIE TAOIMILIbI, TECTHI, CEKYHIOMED

IIpakTyeckas 4yacTe padoThI

3aganue 1. UcciienoBanue yMCTBEHHOM padoThI YeI0BeKa

OCHOBHBIMH TIOKa3aTEISIMU YMCTBEHHOH pab0TOCIIOCOOHOCTH SBIISIOTCS:

CKOpOCTL BBIINIOJIHCHUA 3aJaHUA, KOH]_IeHTpaI_II/IH, HCpCKJHOLIaCMOCTb, HpO,ZLYKTI/IBHOCTL 148
YCTOﬁHHBOCTb BHUMAHUSL.



VYka3zaHHBIE TOKa3aTeNd B JIa0OpaTOpHOW paboTe OIMpEeNeNsioTCs MO JaHHBIM KOPPEKTYpHOU
npoOel 1m0 Tabmuie AH(uMoBa, KoTOpas o00JamaeT JAOCTATOYHO BBICOKOW HAACKHOCTHIO U
MH(POPMATUBHOCTHIO

Xox paboThI:
1. Hauano pa6orsl: B Tabnune AHdumoBa, mo komanne «Haunnaiite» B TeueHue 4MHHYT I10
CEKYHJIOMEpPY Clie[lyeT BbIYEpKHYTHh OykBY, Hampumep, «H». Ilo xomanne «3akaHuuBaiiTe) ciemyer

OTMETHUTH MECTO B TalOuIIE, e ObLI 3aKOHYEH TPOCMOTP.
2.I1o oKOHYAHMH MOACUHTANITE:
- 0011Iee KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB ~ S=
- KOJIMYECTBO BBIYEPKHYTHIX OYKB M=

- o0111ee KOJIMYECTBO OYKB, KOTOPOE HEOOXOAUMO ObLIO BEIUEPKHYTH B TPOCMOTPEHHOM TEKCTE

- KOJIMYECTBO JOIMYHIEHHBIX OLINOOK n=

3. Beruncaure:

- K03 GUIIMEHT TOYHOCTH BbITIoJHEeHUs 3adanuss A = M/N.

- k03¢ punreHT yMcTBeHHOM npoaykTuBHOCTH P = AS.

00beM 3putenbHoit nHbopMmaruu Q (but) Q =0,5936xS,

rae 0,5936 — cpennnii 00beM HHOOPMAITIH, TIPUXOIAIIANCS HA OJTUH 3HAK

- cKopocTh nepepaboTku napopmanuu, 6ut/c: CIHU = (Q — 2,807xn)/T,

rae 2,807 6ura — noteps nHGOpMaLUY, MPUXOIAIIAACA HA OJIMH MPONYIIEHHbIN 3HaK; T —
BpeMsi BBITIOJTHEHUS 3a/1aHUs, CEK.

ycroitunBocTh BHUMaHusA: YBH = S/N*100%.
4. JlaHHBIE PacUETOB 3aHECTH B TAOIHUITY
5. CnenaTh BBIBOJI O CBOCH YMCTBEHHON PabOTOCIOCOOHOCTH

3ananue 2. OnpenesieHne YpOBHS JIOTHYeCKOT0 MbIILICHUS.

Xoa paboTHhI.

Jns OLIEHKH JIOTMYECKOTO WHTEIJIEKTa HCIOJB3YIOT METOAUKY HHTEJUICKTYaJbHbIX TECTOB.
OO6cnemyemMbIM TpeIaraeTcsi 0JaHk ¢ TecToMm u3 17 BompocoB. B Kak1oM Borpoce Hajo BeIOpaTh Oosiee
MOJXOASIINI OTBET MO aHAJIOTUM, IPUBEAECHHON B MpuMepe. BpeMsi BBINOJIHEHUS 7 MUHYT.

3amanue sBIsIETCS MPOQPECCHOHATBLHO-OPUEHTUPOBAHHBIM.

OlLleHKY JTIOTHYECKOTO MHTEJUIEKTAa IMPOU3BOJIAT, UCIOJIb3Yd K04 K TECTY M aHAIM3UPYSd YPOBHU
BeIpaxkeHHoCcTH JIN.

3aganme 3. Meromuka «[laMATL HA YACTIAY.

Xox padoTbI:

Meroauka npegHa3HayeHa JJsl OLEHKU KPaTKOBPEMEHHOM 3pUTENbHONW HamsTH, ee o0beMa U
TOYHOCTH. 3aJjaHue 3aKJIF0YAeTCsl B TOM, YTO 00C/IeAyeMbIM JeMOHCTpUpyeTcs: B TeueHue 20c. Tabauua ¢
12 ABy3HaYHBIMM YMCJIaMU, KOTOPbIE HY)KHO 3alIOMHUTB U [IOCJIE TOT0, Kak Tabnuua yopaHa, 3anucarb Ha
OnaHKe.

3aganue 4. OnpenesieHne 00bEMa BHUMAHMS Y YeJI0BEKA.

Xon padoTsI:

Hucrpykuus:

1. HcnelTyeMOoMy HarOT MHCTPYKLUMIO C 3aiaHueM: «B kBajgpatax B clydyallHOM MOpSJKE
«pazbpocanbl» yncaa ot 101 o 136. Bam npeacTtouT ux HailTH B Opsiike Bo3pacTaHus — cHavana 101,
3atem 102, 103 u T.a. mo 136 (HaiineHHOe YMCIIO 3ayepKUBaeTCs KapaHjamom). Paboty HauMHaTh 10
KOMaH/IE 3KCIIEPUMEHTATOPAY.

2. O0padoTka pe3y1bTaTOB:

Omnpenenuts 00beM BHUMAaHUS IO GopMyIIe:

B=648:t,

rae B — o6bem BHUMaHus, t — Bpemst paboThl B CEKyH/ax.



3. CnenaiiTe BLIBOJ

KonTpo/ibHbIe BOIPochl

1 JlaiiTe moHsitue paboTOCHOCOOHOCTH.

2 Kakue Buibl pab0oTOCTIOCOOHOCTH CYIIECTBYIOT?

3 aiiTe MOHATHE YyTOMIISIEMOCTH, IEPEYyTOMIICHHUSI.

4 Kakue (pakTopsl, BAUSIOLIME HA YTOMJIIEMOCTb, Bbl 3HaeTe?

5 Kakue MeTouku NpUMEHSIFOTCS JI71s1 OLIEHKH PE3EPBHBIX BO3MOXKHOCTEN
6 Ha ocHOBe KakuX Mep MOYKHO HOBBICHTH padOTOCIIOCOOHOCTh U CHU3UTH
YTOMJISIEMOCTD?

Konrposmnpyembie komnerennuu: OK 02, OK 04, OK 07, TIK 2.3

Paznen 1. KieTka — cTpYKTYPHO-QYHKIMOHAIbHAS €IMHUIIA }KUBOTO

Tema 1.2. CTpyKTypHO-QPYHKIMOHAJIbHAS OPraHU3alus KJIeTOK

PesyabTrar o00ydyeHusi MO TeMme: pa3auyarh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HBIX I[APCTB KUBOW MPUPO/IBL.

IIpakTnyeckoe 3anaTue Nel
BupycHbie U 0akTepHaJIbHbIE 3200/ 1CBAHNS.
Henab: u3yunTh BUpYyCHbIE U OakTepuaibHbIe 3a00JIeBaHNUs Y€IOBEKa: BO30YIUTENH, CUMIITOMBI, JIEYEHHE,
MpOo(UIAKTUKA; TO3HAKOMUTHCS € OOLIMMHU NPUHIUIIAMHU HCIOJIb30BaHUS JIEKAPCTB U OCOOCHHOCTIMU
MIPUMEHEHHS] aHTHOUOTHKOB.
dopma opraHuzanuu padoTbl: MUKPOTPYIIIHI IO 2 YeloBeKa (WHIUBHIYaTbHO )
Oo0opynoBanme: Ipe3eHTALNS, KOMIIBIOTEP, OTIOPHBIE CXEMBI, TPHIIOKEHHUSL.

IIpakTnyeckas yacTb padoThI
1. 3yuuTs cripaBouHyt0 HH(pOpMAIHI0 00 0COOCHHOCTSIX BUPYCHBIX U OaKTEpHAbHBIX 3a00JICBAaHHSIX.
2. Ucnonw3ys npuioxkeruss Nel u Ne2 k mpakrtudeckorr padore Nel, BBITIOJHUTH PUCYHKH BHpyca U
OakTepuu ¢ 0003HAYCHUSIMH OPTraHOUIOB.
3. Wcnonb3ys JaHHBIN BaM MEpeUYeHb BUPYCHBIX M 0aKTepPUAJIbHbIX 3200/1€eBAHNI Yesl0BeKa
3arnosiHuTe Tabnuiy 1.

Bupycnble u 0akTepuaJbHbIe 3200/1eBaHUS YeJI0BEKA

Tabnuua 1
HanmenoBanue | BosOymurens IIpuznaku u IIytu nepenauun Ucnonezyembie
Oone3Hn CHUMIITOMBI 3a00neBaHus JIeKapCTBEHHbIE BEIIECTBA

3a001€BaHUS

IlepeyeHb BUPYCHBIX U 0aKTepHAJbHBIX 3200/1eBAHUI Ye10BeKa

Bupycublie ungexnun:
COVID-19,

TpHIIII,

OPBH,

BUPYCHBIE I€IIaTUTBHI,

B1Y,

MH(EKIIMOHHBIH MOHOHYKJIIE03,
repiec,



https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/virusnaya_infekciya.php

BETpsIHAs OCIIa,
KODb,
KJICTLIEBOM SHIIE(PAIHT.

bakTepuajbHble HHpEKIUHN
JTU3CHTEPUS,

CaJIbMOHEJIC3,

TyOepKyIies,

xonepa,

yyma,

cuOupckas s13Ba,

KOKJTIOIII,

CTOIOHSIK.

4. Wzyuute wuHpOpMalnMIiO O JEKAapCTBEHHBIX BELIECTBaX, OOMIMX MNPUHIUIAX HX HCIOIb30BaHUS.
Beinumure B TeTpaip 0OIMe NPUHIMIIBI U 0COOEHHOCTH MPUMEHEHUSI aHTUOMOTHKOB.
5. Cnenaiite BbIBOJ IO paboTe

KonTponupyemsbie komnerenuun: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTYpHO-PyHKIHMOHATBbHBIE (PAKTOPBI HACJIEACTBEHHOCTH

Pesyabrar o00y4eHHusi 1O TeMme. pa3Inyarb CYHIECTBEHHbIE NPU3HAKH CTPOCHMS KIIETOK
OPraHu3MOB Pa3HBIX IAPCTB KUBOW MPHUPOAbI. OnpenensaTs mociaenoBaTeabHoCcTh HyKIeoTua0B JITHK n
PHK.

IIpakTnyeckoe 3ansitue No2
Pemienue nuToreHeTHYECKUX 3a1a4

He.]]b: HAay4YuTbCA  pCIlaTb TUIIMYHBIC 3aJa4u Ha OHNPCACIICHHUE IOCICA0BATCIbHOCTHU
HYKJICOTHUA0B, aMUHOKHCJIIOT B HOPME U B ClIydac U3MCHECHUA ITOCICA0BATCIIbHOCTH HYKJICOTHU 0B I[HK

IIpakTHyeckas 4yacTb padoThI
@ opMyJIMPOBKA 3aJaHUA: PEIINTE 33]]a4l Ha YCTAHOBJICHHE MOCJIEA0BATEIbHOCTH HYKICOTHIOB,
aMUHOKHCIIOT B HOPME U B Cllydae U3MEHEHHs MocienoBaTesibHoCcTH Hykieotuaos JJHK.

3agauya 1. Onna u3 nenovek JIHK umeer nocnenoBarensHocth Hykieotua: AI'T ALLL TAT ALT
OI'A TTT ANLI. Kakyro mnocienoBaTebHOCTh HYKJIEOTHIOB uMMeeT BTopas uenouka JIHK Ttoit ke
MOJIEKYJIBI.

3amaua 2. [locnenoBarenbHOCTh HYKJICOTHAOB B Hadaje T'eHa, XpaHsllero nHdopmanuo o 6eike
uHcynuHe, HaumHaerca Tak: AAA ALl T OTT I'TA T'ALl. Hanumure nociienoBaTebHOCTH
aAMUHOKHCIIOT, KOTOPOI HAYUMHAETCA LENb HHCYIMHA.

3anaua 3. Yuacrok Monekynsl ”PHK cocrout u3 nocnenosarensHocty Hykieotuos: ['LY -AT'Ll-
AT'Y-YI'V-LIAT. U3 xakux aMMHOKHUCIIOT OYJIE€T COCTOSTh O€JIOK, CHHTE3UPOBaHHBIM Ha 3TOM Mojekysne?
Omnpeznenure MOCIEA0BAaTENBHOCTS HYKI€0THI0B B ienu JIHK, ¢ koTopo#i mpounsonia TpaHCKPUIILIHSL

3amagya 4. VYuacTok O€NKOBOH MOJIEKYJAbl COCTOMT U3 CIEAYIOIIEH MOCIeI0BaTeIbHOCTH
AMUHOKHCJIOT: METUOHMH - apTMHHUH - aJaHMH - NIMIUH. ONpenenuTe BO3MOXKHYIO M10CIE10BaTEIbHOCTD
HyKJ1€0TH10B B Mouiekyne /IHK.

3anmaua 5. Kak usmeHurcs crpykrypa Oenka, eciu u3 kogupytomieit ero nenu JJHK: I'-A-A-T-I"-T-
A-I'-I1-T-A-I" ynanuts 4-ii Hykneotua?


https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/bakterialnaya_infektsiya.php

3anaua 6. Onpenenute Tpuriersl (aHTukonoHbl) TPHK, yuacTByromue B cuHTes3e Oelka, eciu
xkogupytommii pparment IHK cocrour u3 mykneorunos: I'-I-T-A-L[-I'-A-T-I'-T-1I-A-A-I'-A. Ckonbko
TPHK yuacTByeT B cunTese 6enka? Kakue aMMHOKHMCIOTHI 3akoaupoBansl B 3o JJTHK?

Kpurtepuu onenuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - momyIieHa oJiHa OIINOKa;

«3» - JIOMYIIEHBI 2 ONTHOKH;

«2» - nomyieHsl 3 u 0onee OmMO0OK WK paboTa HE BBHITIOJTHEHA.

Kontpoaupyembie komnerenuun: OK 01, OK 02

Paznea 2. Crpoenue u GVHKIIMK OPraHu3Ma

Tema 2.3. 3akoHomepHocTH HacaenoBaHusi. CuenieHHOe HAc/1eI0BaHHE MPU3HAKOB.

Pe3yabTaT o00y4eHHsi 1O TeMe. OIWCHIBATh 3aKOHOMEPHOCTH HACJICJACTBEHHOCTH U
N3MCHYUBOCTU. OHpeI[eJ'ISITI) B€p0$[THOCTI> BO3HHUKHOBCHUS HACJIICIACTBCHHBIX HpI/ISHaKOB HpI/I MOHO-, IU-,
MOJIMTUOPUIHOM U aHATU3UPYIOIIEM CKpEIIMBaHUH.

IIpakTHyeckoe 3anaTHE No3
PemeHne reHeTHYECKHUX 3a/4a4.

Heﬂb: HAy4YUTBCA pPCIIaThb TUIIMYHBIC 3aJa4d Ha OIPEACICHHUEC BCPOIATHOCTH BO3HHKHOBCHHA
HACJIEJICTBEHHBIX MPHU3HAKOB MPU MOHO-, JH-, MOJIUTHOPUIHOM M aHAIU3UPYIOLIEM CKPELIMBAHUU, NPU
CIIETUIEHHOM HAacCJIeOBaHUH

IIpakTHYeckas yacTh padoThI:

®opMyJIMPOBKA 3aIaHMUS: PEIINTE 33]]a4l, COCTAaBUB CXEMBbI CKPEIIIBAHHUSI.

3amaga 1. V denmoBeka aabOMHU3M M CHOCOOHOCTH MPEUMYIIECTBEHHO BJIAJETh JICBOW PyKOH -
pelleCCUBHBIE MPU3HAKK, HACeIyroluecss He3aBUCMMO. KakoBbI T€HOTUIIBI POAUTENEH C HOpPMaJbHOM
MUTMEHTAalKe! U BIAJCIOINX PaBOH PYKOH, €CIIU Y HUX POJMIICA peOeHOK albOMHOC U JieBIia?

3amaua 2. Y uyenoBeKka MPaBOPYKOCTh JAOMUHHUPYET HaJ JEBOPYKOCTbIO, Kaperia3ocTb Haj
roiybomazoctbio. [omyborasblil mpaBiiia )KEHUIICS Ha Kaperia3oil nmpasiie. Y HUX pOAUIIOCH IBOE AeTel
- Kaperyasblil JieBla U roiyoornasslid mpasmia. OT BTOPOro Opaka STOTO K€ MYKUMHBI C Kaperia3oi
MPaBIIONH pPOAUIIOCH [IEBATh KaperiasdblX JeTed, oka3aBUIMXCS mpaBmamu. OmnpeneiauTb TE€HOTHUIIBI
MY>KYMHBI U 00€UX JKESHIIIMH.

3agaua 3. VY uenoBeka KOCOJIALIOCTh JIOMUHHMPYET HaJl HOPMAJIbHBIM CTPOEHHEM CTOIIbI, a
HOpMaJIbHBI OOMEH YIVIEBOJIOB - HaJl caXxapHbIM aAnadeToM. JKeHlnHa, MMeronas HOpMaJbHOE CTPOEHUE
CTOIIBl U HOpPMaJIbHBIH OOMEH YIJIEBOJIOB, BBILLIA 3aMYyX 3a KOCOJAIOTO0 MYXUYUHY C HOPMaJIbHBIM
oOMeHOM ymieBoZioB. OT 3Toro Opaka poJMJIOCh JABOE J€TeH, y OJHOr0 M3 KOTOPBIX pa3BHBAIACh
KOCOJIalIOCTh, @ Yy JAPYroro - caxapHblil auaber. MOXHO 1M ONpenesuTh T'€HOTUIIBl pPOJIUTENIeH MO
¢denotuny ux nereit? Kakue emie reHOTHIbl U (PEHOTUIIBI IeTel BO3MOXKHBI B JaHHOU ceMbe?

3amaga 4. V Iletn m Camm kapue miasza, a y ux cectpel Mamm - ronyoble. Mama 3Tux jaereit
royoormnasas, XoTsd ee poJUTeaN UMenu kapue miasza. Kakoil npusHak nomunupyet? Kakoif nBer ma3 y

manbl? Hanmuinre reHoTUIIB Bcex MEPCUNCIICHHBIX JINII.

33[[&11& 5.Tensi Au B CHOCIIJICHEI, CHJIa CHUCTIJICHUA PABHACTCA 20 MOpraHuaam. Kakue rametsl u B
KaKOM COOTHOIICHHUH 6yI[yT BO3HHUKATh B XOJI¢ Meio3a Y AUTCTCPO3UTOTHOT'O OpFaHI/I3Ma?

33[[&11& 6. FCMO(bI/IJ'II/IH N OAJIBTOHU3M HACJICAYIOTCA KaK PCHCCCUBHBIC IMPU3HAKH, CLCIIJICHHBIC C



X-xpomocomoii. Pacctosinue mexay renamu 9,8 Mopranupl.

a) JleBymika, OTel KOTOPOH CTpagaeT OJHOBPEMEHHO reMo(uiaueil M JaJbTOHH3MOM, a MaTh
37I0pOBa U MPOUCXOAUT U3 ONIATOTIOYYHOHN O 3TUM 3a00JI€BaHUSM CEMbH, BBIXOAUT 3aMYX 32 3I0pPOBOTO
MyxuuHy. OnpenenuTe BeposTHbIC TCHOTHITBI U (PEHOTHIIBI IeTeH OT 3TOro Opaxa.

0) Kenmiunaa, MaTh KOTOPO# CTpajana JajdbTOHHU3MOM, a OTell reMo(uiInei, BCTymaeT B Opak ¢
MY)KYMHOHW, CTpafaromuM oboumu 3aboneBanmsmu. Onpenenure ¢GeHOTUIBI JeTeil. Omnpenenurte
BEPOSATHOCTH POXKICHUS JIETEH B ATOM CEMbE OJTHOBPEMEHHO C 000E€MHU aHOMAJIHSIMU.

3anaua 7. Karapakta M NOJMIaKTWINS OOYCJIOBJIEHBI JOMHUHAHTHBIMM ayTOCOMHBIMU TECHO
CLICTUIEHHBIMM IFe€HaMHU (T.€. KPOCCHUHIOBEp He OOHapyxuBaercs). JKeHIMHa yHacienoBaia KaTapakry OT
MaTepy, a MOJIMAAKTWIMIO OT oTua. Ee MyX HOpMalieH B OTHOIIEHHH OOOMX NMPU3HAKOB. UTO MOXKHO
OXUJATh OT UX JIETeH: OJHOBPEMEHHOTI'O TOSBICHHS KaTapaKThl U MOJIUAAKTUINH, OTCYTCTBUS 000OMX 3TUX
MIPU3HAKOB MJIM HAJIMYMSI TOJILKO OJTHOM aHOMAJIUMU - KaTapaKThl WM MOJIUJAKTHINN?

3amaga 8. I'eH 1BETHOHN CJIENMOTHI W TE€H HOYHOW CIETIOTHI HACIEAYIOTCS KaK PEleCCHBHBIC
cleruieHHble ¢ X-XpoMocoMoil. PaccrosHue Mexay 53TUMU reHamu cocrtasisger 50 MopraHum.
Ornpenenute BEPOATHOCTh POXKACHUS JIETEH OJHOBPEMEHHO C 0OCMMH aHOMAIHSIMHU B CEMbE, TJIE KEHa
MMEET HOPMAJIBHOE 3PEHME, HO €€ MaTh CTPajalia HOUHOM CIIETNOTOM, a OTeI] - IBETHOM ClenoToil. Myx ee
HOPMAJICH 10 3TUM IIPU3HAKaM.

Kpurtepun ouenuBanus:

«5» - BCE OTBETHI BEPHHBI;

«4» - momyIieHa oJiHa OIINOKa;

«3» - TOTMYIIEHBI 2 OIINOKH;

«2» - momymieHsl 3 1 6osiee omuOOK UK paboTa HE BBHITIOTHEHA.

Kontpoaupyembie komnerennun: OK 01, OK 02, OK 04

Tema 2.4, 3aK0OHOMEPHOCTH U3MEHYMBOCTH
Pesyabrar oOyuyeHHsi 1O TeMe. OIKCHIBaTb 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
M3MEHYUBOCTH. OMpenenaTs TUIl MyTalluu IpU Nepeaadye HaclaeICTBEHHBIX MPU3HAKOB.

IIpakTuyeckoe 3ansTue Ned
Pelmienne reHeTHYeCKHX 33124 CMEIIAHHOTO THNA

Henb: HayuuThcs periath TUMWYHBIE 3aJadd Ha OIpeJesieHHe TUIa MYyTalluu Mpu mepenade
HACJIEJICTBEHHBIX PU3HAKOB.

IIpakTHYeckas yacTb padoThI:

@opMyJIMPOBKA 32IaHUS: PEIINTE 33]]a4l, COCTABUB CXEMBbI CKpPEIIBAHHUSI.

3anada 1. B pesynbrare Myraiuu Ha ydyacTke resa, cojgepxkameM 6 tpureron: I'TT-TI'T-IIALI-
ALT-AIT-IHAA, npou3onuio 3aMelleHrue B TPETheM TPHUILIETE: BMECTO aJeHHHA OOHApYXEH LUTO3MH.
Hanmummure cocraB aMMHOKHCIIOT B TTOJIMIIENTHIE IO MYTAIlMU U MOCIIE HEE.

3agaua 2. Y OONBHBIX CEPIOBUAHOKIETOYHON aHeMHelW B MOJEKyle I'eMOIIOOMHA BaJlMH
3aMellaeT MIyTaMUHOBYIO KucioTy. Yem ommnyaercs JIHK yenoBeka, 60NBHOTO ceprOBUAHOKIETOYHOM
anemueii, ot JIHK 3n0poBoro uenoseka?

3anauda 3. B amnene qukoro tuna (MCXOAHBIN T'€H) TPOU30IILIIA CIEAYIOIas MyTalus:
Amnnens guxoro tuma LIIII-I'TT-AL-LIIILT
Myrantasiii amnens HAL-TTT-ALL-TIIL]

Omnpenenure Bua Myranui. CpaBHUTE (parMeHThl OEIKOBOW MOJEKY/bI, KOAUPYEMOI HCXOJHBIM
U MyTaHTHBIM reHamu. Kakue ¢eHoTHIHMYeCcKre N3MEHEHHsI MOTYT MOCIIeI0BATh 32 3TUM COOBITHEM?



3amaya 4. Kakue M3MEHEHHUsI MMPOU3OMIYT B CTPOEHUH O€liKa, €Clii BO (hparMeHTe MOJIEKYJbl U-
PHK, umeromem cocrap AIA-THA-YIVY-LYA, npousoiier 3ameHa HYKJICOTHAAa B MOJOXEHUU 3 Ha
IryaHUH, a B HoJoxeHuu 7-Ha aneHuH? Ilocrpoiite cooTBeTCcTBYyIOIIME Kaxaomy Bapuanty u-PHK
(parMeHT MOJUIENTH/Ia U YIaCTOK MYTaHTHOTO T€Ha.

3amaya 5. Axonaporuiazusi (KapJIMKOBOCTb) OOyCIOBJI€HA IOMHUHAHTHBIM T€HOM. Y CEMHU U3
BOCBMH POXJICHHBIX KapjHKOB POAWTENN ObUTM HOpMaibHBIMH. OOBSCHHTE, MOYEMY Y HHX POJIUINCH
neru-kapiukn? Kaxoit 310 Bun myramuun? Kakumu MoryTt ObITh J€TH B Opake Kapivka ¥ HOpPMalbHOMN
KEHIITUHBI?

3amada 6. Y MyX4MHBI OJMH T71a3 Kapui, a Ipyrou — roxyooi (mogoO6Hoe sIBICHNE HAOMIOMAETCS Y
JMalku U cobaku anmsickeH maniamyt). [lompoOyiite 0OBACHUTH, Kak 3TO MO0 mpousonTu? Kakoit Tumn
W3MEHUYUBOCTH HAOIIOIAETCS B MIPUBEICHHBIX TIpUMepax?

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Kpurtepun ouenuBanus:

«5» - BCE OTBETHI BEPHHI;

«4» - nomyieHa ofHa omuoKa;

«3» - JIOMYIIEHBI 2 ONTHOKH;

«2» - moryieHsl 3 1 6oJiee OMmMMUO0K WM PadOTa HE BBIMTOTHEHA.

Pasnen 4. Jxojorus

Tema 4.2. [lonyassuus, coo01IeCTBA, IKOCUCTEMbI

Pe3yabrar 00y4yeHusi Mo TeMe: ONMKCHIBATh CBSI3b MEXKAY OPraHM3MOM U CPEIOi ero oOUTaHus.
YcTaHaBnIMBaTh CBS3b CTPYKTYPBI M CBOMCTB YKOCUCTEM.

IIpakTuyeckoe 3ansaTue NeS5
IlepeHoc BemecTBa M YJHEPrUU B IKOCHCTEMAX

Henab: HayuyuThCcs pelIaTh MNPAKTUKO-OPUEHTHUPOBAHHBIE pacueTHbIE 3a/laHusl IO MEepPeHocy
BEIIECTBA U SHEPTrUU B IKOCHUCTEMAX C COCTaBJICHHEM TpPOUUYECKHX LieTeld W mupaMuj OHuomacchl U
SHEpPruu.

OOopynoBaHMe W MaTepHAJIbl: CTaTHCTUYECKUE JaHHBIC, PUCYHKHU pAa3JIMYHBIX OHOILIEHO30B,
TaOJIMLIbI, CXEMBI IMUIIEBBIX IETeH B pa3HBIX IKOCUCTEMAX, TETPa/lb, pydka, IPOCTOM KapaHaall, TUHEHKa.

IIpakTHyeckas 4yacTh padboThI

XoJ1 paboThI:

3amanmue 1. CocraBiieHHe Henel MUTaHus

1. CocraBpre NUIIEBYIO LENb U3 NPEIIOKEHHBIX OPraHU3MOB U YKQKUTE KOHCYMEHT BTOPOTO
MOPSIJIKA: TYCEHUI[bI, CHHUIIBI, COCHBI, KOPIITYHBI

2. CocraBbTe CXeMy LIeTIM MUTaHMs, XapaKTepHOU /i OOJIOT, 3Has, YTO €€ KOMIOHEHTaMU MOTYT
SBIATHCSA KAaKUE-TMOO HX TMPEIOKEHHBIX OPraHu3MoB: sicTpeOd, 0abouka, JATYIIKA, CTpPEKO3a, VK,
pacTeHue, Myxa. YKaKHUTe, KaKO KOMIIOHEHT TAHHOM I1eMU MOXKeT HanboJee 4acTo BKIIOYAThCA B JIpyrue
LIEITY TTUTaHus.

3. Kakue wu3 mepeunciIeHHBIX OPraHU3MOB JKOCHCTEMBbI TaWTW OTHOCAT K MPOAYIICHTaM,
MEPBUYHBIM KOHCYMEHTaM, BTOPHUYHBIM KOHCYMEHTaM: OakTepuu THHEHHS, JIOCh, €lib, 3asll, BOJK,
JIMCTBEHHMIIA, PHICH?

4. CocraBbTe Lieb TUTAHUS U3 4 WA 5 3BEHBLEB.

5. [IpuBenuTe mpuMep MUIIEBOM LIETH AETPUTHOTO THIMA (HE MEHEe 3-X 3BEHBEB)

6. K xakuM Tpo(UYECKUM YPOBHSIM OTHOCSATCS CIEAYIOIINE OPraHU3MBI: 3asil-OeisK, JTUCUIA
OOBIKHOBEHHaAsI, JIOCh, JIECHBIE TPaBbHI?



7. CpaBHHUTE /1BE LIENIU [TUTAHUsL, ONPEAETIUTE YEPThl CXO/ICTBA U Pa3INUHUsL.
a) Knesep - KposMK — BOJIK;
0) PactuTenbHBIif omaj — 10%KA€BOI YepBb — YEPHBIN IPO3[] — SICTPEO — MeperneIsITHUK.

3apanue 2. OueHUTE CPOK MCUEPIIaHUS MPUPOIHOTO PECYpCa, €CIM M3BECTEH YPOBEHBb J00BIYU
pecypca B TEKYILEM roay, a IOTPEOICHUE PECYPCOB B MOCIEAYIOIIUE IOkl OYIET BO3pAcTaTh ¢ 3aJaHHON
CKOPOCTbBIO MPUPOCTA €XKEroAHOro norpedmenus. Kakoil mpupoaHblil pecypc UMeeT camblil JOITUN CPOK
MCYEPIAEMOCTH U KaKOW — HAMMEHbIIU?

Taoauna 1 - Ucxoaubie 1aHHBIE

3amac pecypcea Q, JHo6s1ua pecypcea q, Ipupocr obrema
Pecypc ML T MDA T /ro noTpebiIeHus pecypea
TP, % B 1O
KameHHbIit yroib 6800 3,9 2
[Tpuponnsrii ras 280 1,7 15
Hedrs 250 3,5 2
Kernezo 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
[k 0,24 0,006 1,3
CsuHen 0,15 0,004 2,2
AnroMuHAN 12 0,016 1,6
VYpan 300 0,2 2

Jlyig pacueTa BOCHOIb30BaATHCS (POPMYIION CYMMBI WICHOB Psijia TeOMETPUUECKON POTPECCH:

(1+22) 1)

=T 1)

rae Q — 3amac pecypcos,

g — rojoBasi 1oObI4a pecypcea,

TP — npupoct notpedbiaeHus pecypca,
t — yucno er.

JlorapudmupoBanue BbIpaxkeHus 11 Q gaer crueayromyro ¢opMmyly JUIsL pacyeTa Cpoka
ncuepnaHus pecypca:

:u[ ET::}+ 1

Kontposupyembie komnerennun: OK 01, OK 02, OK 07

Tema 4.2. Buocdepa - rodaibHAsA IKOJIOTHYECKAsE CHCTEMA
Pezynbrar 00ydeHus o Teme: YMEHHE pacCUUTHIBATh HOTPEOHOCTH B KMCIOPOAE U MIIOMIA X
3eJEHBIX PACTEHUH ISl BOCIIPOM3BOJICTBA MOTPEOIIEHHOTO KUCIOPOIa.



IpakTuyeckas paGora Ne6
OnpenesieHne MJIOIIAAM HACAXKACHUI VIS CHUKEHHS] KOHLIEHTPALMHU YIVIEKHCJIOr0 ra3a B
armocdepe.
Lenap padoThI: HAYYUTHCSI PACCUUTHIBATH MacCy IOIVIOIIAEMOIO YIJIEKHCIIOTO ra3a, BbIIENISEMbIX
KHCJIOPo/a U (PUTOHIUAOB JIECHBIX HACAKICHHI 32 OTIPENICIIEHHOE BPEMSL.
Oo0opynoBanme: pa3naTOuHbII MaTepua, TETpab, pyuka
IIpakTnuyeckas yactb padoThI
Xon padorbi:

3aganue 1.

1. Heo6xomumo Jutst Jieca Tiomapio X (ra) paccuuTaTh Maccy MOTJIONIAeMOTO YIIIEKHCIIOTO Ta3a,
BBIJICIISIEMBIX KUCIOPOJIa M PUTOHITMIOB 33 CYTKH, MeCsII, Toj. Kakomy unciy Jiroiell XBaTuT
BBIICIIIEMOTO 3TUM JIECOM B CYTKH KHCIIOpoia?

Hcxonubie qanHbIe IS pacueTa Mo BapuaHTam cojepskarcsa B Tadauue 1.

IIpumep pacuema:

Ilycmo niowaow neca pasna 10 ea.

Tozcoa nec:

- noenomum yanexkucnozo easa. 240 xke/ea - 10 ea = 2400 ke (2,4 m) 6 cymku,

2,4 m- 30 oneut = 72 m 6 mecsu,

2,4 m-365 onen = 876 m 6 200;

- gvioenum kucinopooa. 200 ke/ea - 10 ea = 2000 ke (2 m) 6 cymku,

2 m - 30 ouneti = 60 m 6 mecsiuy,

2m-365 oueu = 730 m 6 200;

- gvi0enum gumonyudos: 3 ke/ea - 10 ea = 30 ke 6 cymku,

30 ke - 30 ouetr = 900 ke 6 mecsu,

30 ke - 365 oneu = 10950 ke (10,95 m) 6 200.

Yucno ntooeti, KOMopvIM X8aMum 8bl0ENeHHO20 1eCOM 8 CYMKU KUCTOPOOd.:

2000 k2 /0,6 k2 = 3333 uenosexa.

Tao6auua 1.
Bapuanr 1 2 3 4 5 6 7 8 9 10

X, ra 15 20 25 30 35 40 45 50 55 60

OTBeThTE Ha BOIIPOC: B YEM 3aKIHOYACTCA POJib 3CICHBIX HacamneHHﬁ B JXH3HHU ropoaa M KHU3HHU
KaXXIa0I'0 XUTCJIA.

Kontposupyembie komnerenuun: OK 01, OK 02, OK 04, OK 07, [1IK 2.3

Tema 4.4. BausiHue aHTPONOreHHbIX (pakTOpoB HA Ouochepy

PesyabTaTr 00yueHHsi MO TeMme: ONUCHIBATH [OOaIbHBIE M PETMOHAIBHBIE HSKOJIOTHYECKHE
npobaeMbl, ¥ MyTH UX MUHUMU3aiuu. [Ipemiarare cnocoObl aeicTBUs 1Mo 6e30macHOMY MOBENCHUIO U
CHIDKCHUIO BIUSHHUS 4YelOBEKa Ha TMPUPOAHYIO cpeny. BbeiOuparb Mepbl A1 COXpaHEHUS
6ropazHooOpazusi.

IIpakTnyeckoe 3ansiTue Ne/
OTtxoabl NPON3BOACTBA

He.]'[b: HU3y4YUThb (DellepaJlBHBII\/II KﬂaCCH(I)HKaHHOHHBIﬁ KaTaJor OTXO0HO0B, HAYYUTLCA OMPCACIIATH
KO 0TXO0Jda, €ro HCPApXUYCCKYI0 IMO3UIUI0, KIJIAaCC OIAaCHOCTH, arpC€raTHoOC COCTOAHUC U (I)I/ISI/I‘-IGCKYIO

dopmy.

Xon padorsi:



Teopemuueckasn wacmep

denepanbHblil KIACCH(UKAMOHHBIA KaTaJoI OTXOJOB - 3TO CIIMCOK OTXOJOB, COJACPIKAIlMil B
cebe KIacCUPUIIMPOBAHHYID M CTPYKTYPUPOBaHHYIO HH(OpPMAIMIO TIO BHJaM HAUMEHOBAHHS H
OTIpeieTICHUs] KJlacca OMACHOCTU JUIsl JTF000TO BHJa Mycopa. IIpou3BOACTBEHHBIE W MOTPEOUTEIHCKUE
OTXOJIBI - 3TO CEPhE3Has FKOJIOTUYECKas podIiemMa st 00IIecTBa.

OTx0/1bI - BEUIECTBA PA3HOTO MPOUCXOKIACHUS, 00pa30BaABIINECS B PE3yJbTaTe MPOU3BOJICTBA UM
JIPYTroM NesATENbHOCTH YEJIOBEKA:

- TOBaphl WJIN U3/CIIHS, YTPATUBIIINE CBOU CBOMCTBA;

- IPUILEIININE B HETOJIHOE COCTOSIHUE,

- YITaKOBOYHBIC MAaTCPUAJIBI.

Jliis obecriedueHust 0E30TACHOCTH OKPY)KAOIIEH Cpeibl HE0OX0IMMO BECTH OPTraHU30BAHHBIN y4eT
BCEX OCTATKOB JCATEILHOCTH KaK YeJIOBEKa, TaK M mpou3Bo icTBa. C 31O 11ept0 0611 pazpadoran @KKO,
KOTOPBIM permaMeHTUPYeT paboTy MPEAnpUsITHIl B 00NIACTH CIHUCAHHUS MaT€pUajoB, YTPATUBIIMX CBOIO
(YHKIIMOHATBHOCTD, MPUIIEAIINX B HEMPUTOJIHOCTh, TpeOyromux 3ameHbl. OHaKO OCHOBHAS II€JIb €T0
co3maHusl - obecrieueHne OE30TACHOCTH YTHJIM3AIMU OTXOJIOB, MX TEPEBO30K; CO3JaHHE YCIOBHHA HE
HapyIIAIONUX YKOJIOTUYECKUX MTPUHIIATIOB COXPAHEHUSI YUCTOTHI IIPUPO/IBI.

B xnaccugukanuum orobpaxaercs:

- TIPOUCXOXKJEHUE OTXOJOB, BCETO TSATh BUIOB (KUBOTHOTO, PACTHUTEIHHOTO, MHUHEPAIBHOTO,
XUMHUYECKOTO, KOMMYHAJIBHO-OBITOBOTO);

- arperaTHO€ COCTOSIHME BEIIEeCTBa, a Takke ¢uznuyeckas ¢opma (ONOKH, CTPYXKKa, TOTUIMBHbBIE
KHUJIKOCTH);

- 0Opa3oBaHUE CBHIPhS, XHMHUYECCKHI COCTAB, TEXHOJIOTHH TOTYICHUS,

- mocyieaHue UdPH 0003HAYAIOT IKOJTOTHIECKYIO OTIACHOCTb.

denepanbHBIN KiIacCU(PUKAITMOHHBIN KaTajaor oTX0A0B yrBepxaeH [Ipukasom Pocnpupomnanzopa
ot 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon kaxxgoro Buga oTxo0B uMeeT 11-3Ha4HyI0 CTPYKTYDY.

[TepBbie BoceMb 3HAKOB KOJa MCIOJB3YIOTCS M1l KOJAUPOBAHUS MTPOUCXOKACHUS BUA OTXOA0B H
HX COCTaBa.

JIeBATBI M NIeCATHIA 3HAKM KOJA HWCIOJIb3YIOTCS Ul KOAMPOBAaHUS arperaTHOrO COCTOSIHHS U
¢dbuzuveckoit popmel Buaa otxon0B ([Ipunoxenue).

OpuHHAAIATHINA 3HAK KoJa - JUIsl KOJUPOBAaHMs Kjlacca OMAcCHOCTH BHJA OTXOJOB B 3aBUCHMOCTH
OT CTETICHH HETaTUBHOTO BO3ACHCTBHUS HA OKPYKAIOIIYIO CPELY.

B 11-m 3Hake koaa nmudpa 0 ucrmonb3yercs A OJIOKOB, TUIIOB, TIOJTUIIOB, TPYIIT M MOATPYIIIT; JJIs
BUIOB OTXOAOB 3Hauamas mudpa odo3nadaer: 1 - I kmacc omacHoctn; 2 - II kmacc omacHocth; 3 —
Il ximacc omacHocty; 4 - I'V xitacc ormacHoCTH; 5 - V KJ1acC OITaCHOCTH.

denepanbHbIl KIaCCH(UKAIMOHHBIA KaTaJor OTXOJI0OB, UMEET ISITh YPOBHEHW KiaccupUKAIIH,
PACIIOJIOKEHHBIX TI0 HePAPXUUSCKOMY TIPUHIIUITY: OJOKH, THIIbI, IIOATHITBI, TPYIIITBI, TIOATPYIIIHI.

Boicimv  ypoBHeM  kiaccuUKalMy - SBISIIOTCS  ONOKM, CQOPMHUpPOBAHHBIE 1O MPU3HAKY
MIPOUCXOKICHHS OTXOJI0B, OHH 0003HAYEHBI CIEAYIOIIUMH HU(ppamu:

10000000000 brok 1. OTX0/1bI CENBCKOTO, JIECHOTO X03SHCTBA, PHIOOBOJICTBA U PHIOOJIOBCTBA.
20000000000 Birok 2. OTxomp!l 10OBIYM HOJIE3HBIX UCKOIIAEMBIX.

30000000000 biok 3. OTxop1 00pabaThIBAIONINX MPOU3BOICTB.

40000000000 brnox 4. Otxoasl moTpebieHHs] MPOU3BOJACTBEHHBIE M HEMPOU3BOICTBEHHEIE;

MaTepuabl, U3eNus, YTPaTUBIINE MOTPEOUTENLCKUE CBOICTBA, HE BOIIEAIINE B
omoku 1 —3,6-09.

6 00 000 00 00 O brox 6. OTxoap1 0OecnieueHus YEKTPOIHEPTHEH, Ta30M H MapoM.

7 00 00000000 brox 7. OTxonsl pu BOJOCHAOKEHUH, BOJOOTBECHUH, IEATEIHHOCTH TIO cOOpY,
00paboTKe, yTUIM3alKU, 00€3BPEKUBAHNIO, PA3MEILIEHUIO OTXO/I0B.

80000000000 bnox 8. OTX0aB! CTPOUTENBCTBA U PEMOHTA.

90000000000 bnox 9. OTX0ap! pU BHINIOJHEHUH POUYMX BUAOB JIEATEIBHOCTH, HE BOIIEIINE B

onoku 1 -3, 6 — 8.

HpOHYH_[eHHLIC I_[I/I(I)pBI OCTaBJICHBI OJIA 0003HaYCHUS PE3CPBHBIX OJIOKOB B HpHHHTOﬁ CHUCTEMC



KOJIMPOBAHUSI.

B ocCHOBY BbIEICHHUS PA3IMYHBIX THIIOB BHYTPU OJIOKOB IIOJIOKEHBI PA3JIMYHbIC MPU3HAKU:
MIPOUCXOXKJICHUE MCXOTHOTO CHIPhs, TPOU3BOJACTBEHHAS (TEXHOJIOTUYECKAsl) MPHHAICKHOCTh MO3HILINH,
XUMUYECKHI COCTaB U XUMUYECKHE CBOMCTBA, arperaTHOE COCTOSTHHUE U IPYTHE CBOICTBA.

Hepapxuueckuil mepexo]; OT THIIOB K HMOATPYIIIaM COOTBETCTBYET MEpexoy oT Ooiyee oOmiero K
0oJiee KOHKPETHOMY U O0Jiee MoIpOOHOMY OMTUCAHUIO XapAKTEPUCTUK M CBOMCTB JAHHOTO OTXOJA.

[IpunsATEIE TIpaBMIIa TIO3BOJIMIM BBECTH CHUCTEMY LU(POBOTO KOAMPOBAHHUS OTXOJOB C IIEJIHIO
dopmanuzaun ux 0003HaueHHW W ygoOcTBa cOopa, oOpabOTKM M Tepenaun WHGOpMAIUU O JIOOBIX
BHJIAX OTXOJIOB.

B Ttakoit cucreme Onok 0003HAYaeTCS KOJOM C OJIHOM IMEpBOM 3Hauamed nudpou (Hampumep,
100000 00 00 0), Tum, coorBercTBeHHO, ¢ AByMs (Hampumep, 1 10 000 00 00 0), moxrum - ¢ Tpems
(marmpumep, 1 11 000 00 00 0), rpymma — ¢ gerbippMs (Hampumep, 1 11 100 00 00 0), moarpymma — ¢
nsaThio (Hanpumep, 1 11 110 00 00 0).

Ilpakmuueckan uacmo
1. OnpenenuTh CBOM BapUaHT 3aIaHUsI, HCIIOIL3Ys TaOHIy 1.
Tabmuna 1 - Ne BapuanTa, coriacHo Homepa 00yJaronierocsi B CHUCKe 1Mo JKypHaly.
Ne BapuanTa Howmep crynenTa B criicke no xypHauy
1 1,11,21
2,12, 22
3,13, 23

©o|o|N|o|o|s|w|N
~N|o| o1~

[EEN
o

10, 20, 30

2. Haiitu B cetn UnTepuer denepanbHblii KitaccupukannoHHbIi kaTaior orxoaoB (OKKO).
3. 3anmoyiHATh TAOIMIly 2 B COOTBETCTBHM C BapuWaHTOM 3anaHus (OJIOK, THII, MOATHII, T'PYIIIa,
MOATPYIITIA U BUJT OTXO/Q).
4. Onpenenuth 1o koay PKKO u komudukaropy arperaTHoro cocTtosiHusl U Gu3nueckor hopmbl
(ITpuito>keHme) Ki1ace OTaCHOCTH OTXO0/a; arperaTHoe COCTOsIHUE U (pr3udeckyto hopmy.
Tab6mumna 2
Kox ®KKO HaumenoBanue
bnok
Tun
[loarum
I'pynna
[Toarpynmna
Bun orxona

Knacc onacuocTu:
ArperaTHoe COCTOAHHUC U (I)I/I3I/I"IeCI(a$I (bopMa:

Hanpumep: Cmebau kykypy3ol
Koo ®KKO Haumenosanue
10000000000 | OTX0OHblI CEJIBCKOIO, JIECHOI'O XO3AUCTBA, PBIFOBOJICTBA u
PbEIFOJIOBCTBA
11000000000 | OTXOHbI CEJIPCKOI'O XO3AUCTBA
11100000000 | Omxoovr pacmenuesoocmea (6xarouas OesamenbHOCHb HO  HO020MO8Ke
npooyKyuu K covimy)




11110000000 | Omxoowtl npu svipawusaHuu 3epHOBHIX U 3ePHODOOOBLIX KYIbIYD
11111000000 | Omxoowl npu ybopxe ypooicas 3epHOBbIX U 3ePHOO0008bIX KYIbMYP
11111004 235 | Cmebnu Kyxkypy3sl

Knacc onacnocmu: N
Aepecamnoe cocmosinue u gpusuneckas Gopma: 8010KHO.

Bapuanrt 1
1. 3epHOOTXO0/1bI TPEYUXH.

2. lllnamer OypoBbIe TipU OypEeHUH, CBI3aHHOM C JTOOBIYCH MPECHBIX M COJIOHOBATBIX MOA3EMHBIX
BOJI.
. lenyxa opexos.
. MoposkeHoe, yrpaTuBiiiee moTpeOuTeILCKIE CBOMCTRA.
. OTXO/1bI TIPU OYUCTKE KOTJIOB OT HAKUITH.
. 30J1a OT CXKUTAHUS TBUIN XJIOMTKOBOM, OTXO/I0OB OyMaru, KapToHa, TPEBECHUHEI.
. OTX0/pI TPYHTA TIPH MPOBEACHUHN OTKPBITHIX 3€MJISTHBIX pa0OT MPAaKTUUYECKH HEOTTaCHbIE.
. OUIABTPHI OYUCTKUA MACTIA, TEPEKAYNBAEMOTO HACOCHBIM 000PYIOBAHHEM.
Bapuant 2
. CyOcTparsl MUHEPAIOBATHBIE JIJISI TETIAYHOTO PACTEHHEBOJICTBA OTPAOOTaHHBIE.
. Otxo11bI (XBOCTHI) (proTanuu pya cepeOpsiHBIX U 3010TOCOAECPKALUX.
. KocToukn miogoBeie.
. [InmeBbie KOHIIEHTPATHI, YTPATUBIIINE TIOTPEOUTEIHCKUE CBOMCTBA.
. OTXO/IbI YUCTKH TEXHUUECKUX KAaHATOB KOTEIHHBIX TOMEIICHH.
. [Tecok kBap1ieBbIf (PUITBTPOB OUUCTKH BOJIBI IJIABATEIHHBIX OACCEHHOB OTPaOOTAHHBIM.
. JIJoM kupruHO# KIaAKK OT CHOCA U Pa30OpKH 3TaHHM.
. KonzeHcar BoIHO-MAaCIISIHBIM KOMIIPECCOPHBIX YCTAHOBOK.
Bapuanr 3
. HaBo3 KpyITHOTO poraroro ckoTa CBEXKHH.
. Ocaziok OTCTOS BOJBI THAPOYOOPKH 000PYIOBaHUS arlIOMEPALIUHU KEJIE3HBIX PYI.
. 2KMBIX rOpUHMYHBII.
. Ogesina U3 HaTypaibHBIX BOJOKOH, YTPAaTUBIINE NOTPEOUTENBCKHUE CBOMCTBA.
. 30JIOIIJIAKH MIPU ITPOU3BOICTBE T'€HEPATOPHOIO T'a3a U3 yIJIeH.
. @UIBTPHI HA OCHOBE CTEKJIOBOJIOKHA, OTPa0OTaHHBIE ITPH BOJOIMOATOTOBKE.
. OTX0/1bI CTPOUTENBHHOTO 1I€OHS He3arps3HEHHBIE.
. OTX0pI ME€TaHOIA [IPU €r0 XPaHEHUHU.
Bapuant 4
1. OTX0abI MOACTUIIKY U3 IPEBECHBIX OMUIIOK IIPH COAEPKAHUU CBUHEH.
2. OTX01bl OYMCTKU IPUPOAHOIO T'a3a OT MEXAHUUECKUX MPUMECEN.
3. ITaxTa npu cenapanuu CIUBOK.
4. Coeuopexaa U3 IIEPCTSIHBIX TKaHEH, yTpaTUBIIas MOTPEOMTENbCKUE  CBOMCTBA,
He3arps3HEHHas.
5. Konnencar GpuiabsTpoB O4UCTKH ra3000pa3HOTo TOIUIKBA.
6. OcaJloK OYMCTHBIX COOPYKEHHUH JT0XKIEBOM (JTMBHEBOW) KaHAM3AIIMHA MAJIOOTIACHBIH.
7. OTX0/1bI IEeMEHTA B KyCKOBOM (opme.
8. Otxonpl rpaduTa mpu peMoHTE TpadUTOBOTO 0OOPYIOBAHHS.
Bapwuant 5
1. IlomeT KypuHBIH CBEXUI.
2. Konzencar razoBslif He(pTssHOTO (MTOMYTHOTO) rasza.
3. MonouHast NpoAyKIHsS HEKOHIUIIMOHHAS.
4. Crneniofex1a U3 MOJUIIPONTUICHOBOTO BOJIOKHA, 3arpsi3HEHHAs (PEHOIIOM.
5. OTX0/pI 3aYMCTKH MACTIONPUEMHBIX YCTPOICTB MACTIOHAMIOIHEHHOTO AIEKTPOOOOPYIOBAHHUS.
6. Mycop ¢ 3alMTHBIX PEIIETOK XO3AWCTBEHHO-OBITOBOM ¥ CMEIIAHHOW KaHaJIH3aIluu
MPAaKTUYECKHU HEOTIACHBIN.

03N Nk~ LW~ 03N N bk~ W
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7. JloM xene300eTOHHBIX M3/IeINN, OTXO/bI JKeJIe300eToHa B KYCKOBOM (hopme.
8. JIoM KMCIIOTOYIIOPHOIO KHpIIHYa.
Bapuanr 6
1. XKuakue oTXobpl CMbIBA HEUUCTOT MPU YOOPKE BOJILEPOB.
2. ITbuTh TA300YUCTKA KAMEHHOYTOJIbHAS.
3. OTX0/bI IPOOICHKN U CCUKH OBCSHOM.
4. Otxomb!l paHEephl U U3ICIIANA U3 Hee He3arpsS3HCHHBIC.
5. JIMATHIICHTIMKOJIb, OTPa0OTaHHBIN IIPH OCYIIKE ITPUPOIHOTO Ta3a.
6. Mn crabunm3upoBaHHBI OMOJOTHYECKUX OYUCTHBIX COOPYKEHHH XO3SHCTBEHHO-OBITOBBIX U
CMEIIAaHHBIX CTOYHBIX BOJI.
7. O6pe3b U JIOM TMIICOKAPTOHHBIX JIUCTOB.
8. Jlom (yTrepoBOK meyeit u meyHoro 000Opya0BaHUS MTPOU3BOJICTBA KOKCA.
Bapwuant 7
. TepOunn cumasuH, 3anpeeHHbIN K UCIIOIb30BAHUIO.
. [IInam yroibHbIA OT MEXaHUYECKON OUYMCTKU MIAXTHBIX BOJ MaJOOIACHBIM.
. OOpe3ku 1 0OOPBIBKHU MIEITKOBBIX TKAHCH.
. JIJoM 1 0TX0/16I 0JI0Ba HECOPTHUPOBAHHEIE.
. Caxxa npu CKWraHuM Ma3yTa.
. VIt u30bITOYHBIN OMOJIOTHUECKUX OYUCTHBIX COOPYKEHUHN He(TecoaepKalux CTOYHBIX BOI.
. OTX0/pI MITYKAaTypKH 3aTBEPACBIICH MaJIOOTIaCHBIC.
. JIJom (pyrepoBKM MUKCEPOB ATFOMUHHUEBOTO TTPOU3BOJICTBA.
Bapuant 8
. OTx01BI cusoca.
. CyIIUHUCTBIE BCKPBILIHBIE TOPO/IbI MPAKTUYECKU HEOMACHBIE.
. Bpak xeBarenbHOUN pe3UHKN B MPOU3BOCTBE KEBATEIbHOW PE3UHKHU.
. OTX0pBI ra3er.
. OTX0/1bI TIPH OUYHUCTKE KOTJIOB OT HAKHUITH.
. Mycop 1 CMET yITHuYHBIH.
. OTX0181 pyOEpOMIA.
. JIJom 0OMypOBKH MapOBBIX KOTJIOB.
Bapuant 9
. OTX01BI KOPUYCBAHUS ITHEH.
. [lecuanble BCKpBILIIHBIE TOPOJIbI TPAKTUUYECKH HEOTIACHBIE.
. [Tpu1b yaiinas.
. bolt cTeKIsIHHBIN PTYTHBIX JIJaMI ¥ TEPMOMETPOB C OCTaTKaMU PTYTH.
. 3o1a oT cxuranus Topda.
. PactuTtenbHbIE OTXOBI IIPU YXOJI€ 32 Ta30HAMU, IBETHUKAMHU.
. OTX0/1bI TUHOJIEYMa He3arpsi3HEHHBIE.
. OTX0/1bI 3a4MCTKHU U MPOMBIBKHU T'a30TEePEKAYUBAIOIINX arperaros.
BapuanT 10
. OTx0/1bI ceTell ¥ CeTeNnOoIMMBOYHOTO MaTeprasa U3 MOJIMaMHUIHOTO BOJIOKHA.
. CkaJnibHbIe BCKPBIIIHBIE TIOPObI B CMECH MPAKTUYECKH HEOIMACHBIE.
. Bepkumku crnagkue.
. OTxo11bI OyMaru u KapToHa, 3arpsi3HEHHBIE JIAKOKPACOUYHBIMH MaTepralaMu.
. 30J1a OT CKUTAHUS YIVIsl MaJOOTACHAs.
. CMeT ¢ TeppuTOpUHU aBTO3aIPAaBOYHOM CTAaHIIMU MaJOOIACHBIH.
. llImansl xKene3HOA0POKHBIE JKeIe300eTOHHBIE OTPA0OTaHHBIE.
. llImam o4MCcTKH TaHKOB HE(PTEHATMBHBIX CYJIOB.
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Ipunooicenue
Komudukatop arperatHoro coctostuust v pu3ndeckoit popmbl 0TxX01a
(MeBATHIN M IECATHIN 3HAKHU KO/IA):



00 - He TpeOyeT onpeneneHus arperaTHOTO COCTOSIHUS U (PU3HUECKOM (POPMBI

10 - Xunakoe / UaauBuya bHBIC BEMIECTBA, PACTBOPHI

20 - Teepmoe / HWcmomb3yercsi, eciaw TBEPIbI OTXOA TPEACTABICH CMEChIO Pa3IMYHBIX
¢busznueckux Gopm

21 - KyckoBas ¢opma

22 - CtpyxKa

23 - BonokHO

29 - IIpoune GopMBI TBEP/BIX BEIICCTB

30 - JlucniepcHbIC CUCTEMBI

31 - XKumxoe B KUAKOM / DMYIbCHUS

32 - Tepnoe B xukoM / CycrieH3us

33 - Teepaoe B xxuakom / Ilacta

39 - [Ipoune mucriepcHBIE CUCTEMBI

40 - TBep/bIe CBITy4YHE MaTePHAIIBI

41 - INopomox

42 - ITbu1b

43 - Onuiaku

49 - TIpoune CHITyYre MaTePHAIIBI

50 - M3menus w3 TBEPIBIX MAaTEPHAJIOB, 32 HCKITIOYCHUEM BOJIOKOH

51 - Mznenue u3 ogHOTO MaTepuaia

52 - V3nenus u3 HECKOJIBKUX MaTepHajIoB

53 - Uznenus, coaepIKaliue K|IKoCTh

54 - N3nenusi, coaeprkaniue ra3

60 - U3nenust n3 BOJIOKOH

61 - U3nenue U3 OTHOTO BOJIOKHA

62 - U3nenus 3 HECKOJIBKMUX BOJIOKOH

70 - Cmecu TBEpbIX MaTePUAIOB M U3/ICTUI

71 - CMech TBepabIX MaTepHAIIOB (BKIIIOYAs BOJIOKHA)

72 - CMech TBEpAbIX MaTepuasoB (BKJIIOYAst BOJIOKHA) M HU3ICIIUNA

3aI[aHI/Ie ABJIACTCA HpO(beCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHHM.

KonTpoaupyemsbie komnerenuu: OK 01, OK 02, OK 04, OK 07, I1K 2.3

Paznen 5. buoJiorusi B ;KU3HHU

Tema 5.1, 5.2. BHOTeXHO0JIOTHH B TPOMBINLIEHHOCTH

Pe3yabTaT 00ydyeHus 10 TeMe: aHATM3UPOBATH ITHUECKHUE aCIIEKThl COBPEMEHHBIX HCCIIEIOBAHUN
B 00J1aCTH OMOTEXHOJIOIMH ¥ T€HETUYECKUX TEXHOJIOTHIA.

IIpakTuyeckoe 3ansaTue Ne8
Pa3BuTuM NpOMBINLIEHHBIX OMOTEXHOJIOT I

He.m;: COCTaBUTb KEHChl Ha aHaIH3 I/IH(1)OpMaI_II/II/I O HAY4YHbIX HOOCTUKCHHUAX B obOmactu
TCHCTHUYCCKUX TCXHOHOFHﬁ, KJIETOYHOM HWHKCHCPHUH, IMNIICBLIX 6I/IOT6XHOHOFHI>'I, Ha aHaJIu3 I/IH(I)OpMaI_II/II/I
0 PAa3BUTHUHU MMPOMBIINIJICHHBIX OMOTEXHOJIOT U

DopmMyIHpOBKA 3aJaHHUA:

buotexHonorus - KOMIUIEKCHas Hayka, pa3pabarbIBarolasi CHocoObl MOITy4eHHUs HEOOXOIUMBIX
YEJIOBEKY BEILIECTB C IIOMOILBIO KUBBIX OPTraHU3MOB.

Knerounast mH>xeHepHs - 3T0 METOJ] OMOTEXHOJOTHH - BBIPAIIMBAHUE B CHELUAIBHBIX YCIOBUAX
KYIBTYpP KIIETOK JKMBBIX OPTaHU3MOB JUJIsl IPOBENCHUS UCCIIEIOBAHUN, a TAKXKE I MEAULIUHCKUX LIeJIen -
HaIpuMep, BhIpAIIMBaHUE TKAHEH YEJIOBEKa IS MO CIEAYIOEN TPaHCIUIAaHTal[|uu.

I'eHHas WHXKEHepUs - 3TO METOJ] OMOTEXHOJOIMH M HAalpaBJIeHHWE MOJEKYISIpHOH Ouoyoruu, B



pamMKax KOTOPOI'O OCYILECTBIISETCS UCCIIEI0BAaHUE U BBIJICIICHUE T€HOB U3 KJIETOK KUBBIX OPraHU3MOB IS
IO CIIEAYIOLEH MAaHUITYIISLIUH.

[TumeBass OMOTEXHOJOTHUS - ATO NMPHUMEHEHHE COBPEMEHHBIX OMOTEXHOJIOIMYECKHUX METONOB K
MPOU3BOJICTBY M TEpepadOTKE MHIIEBBIX MPOAYKTOB, a TAKXKE MUIIEBBHIX MHTPEJHUEHTOB M MHILIEBBIX
100aBOK.

B Poccuiickoit @enepanun 2022-2031 1. 0OBSABICHBI NECSITUICTHEM HAYKH U TEXHOJIOTHH, TaK
Kak 1o pesynbraraM uccienosanus BIIMOM 6onee 70% poccusiH MHTEPECYIOT HOBbIE JOCTUKEHUS B
HayKe U TeXHHKE.

bruoTexHomOTHS TPOMBINIUIEHHAsT - TpPAaKTHYECKas BETBb OMOTEXHOJOTHH, OCYIIECTBIISIOIIAS
IIMPOKOMACIITAOHOE MPOU3BOACTBO OMOMPOAYKTOB IO BCEM CEKTOpaM OMOTEXHOJIOTHH (METUIIMHCKOMY,
MUIIEBOMY, CEIbCKOX035IICTBEHHOMY, JHEPT€TUYECKOMY, IKOJIOTHUYECKOMY U JIp.).

buonoruueckuii cMHTE3 MO3BOJSET CO3JaBaThb OTPOMHOE pPa3HOOOpa3ve HOBBIX MPOAYKTOB C
3aJJaHHBIMH CBOMCTBaMU. Peub MIET KaK O TPaJUIMOHHBIX 00MaCTsIX (HApuMep, MPOIYKTHI MATAHUS JUTS
YeJloBeKa, KopMa JUIsl )KMBOTHBIX M TaK Jajiee), TaK M TPUHIMITHAIGHO HOBBIX OONACTAX (TaKMX Kak
MIPOU3BOJICTBO OHOTIOJIMMEPOB, MPOU3BOCTBO OMOpa3iaraeMbIX MPOAYKTOB, OMOTOILIUBO). DTOT CEKTOP
SBNSIETCS B HACTOSIIMHA  MOMEHT  MOUIIHBIM  JIBUTATeNIeM  pa3BUTHS  OMOTEXHOJIOTHYECKOM
MIPOMBIIIJICHHOCTH B MUDE.

B coBpemenHoii Poccun cymiecTBylOT KOMIUIEKCHBIE IPOTPaMMBbl IO Pa3BUTHIO OMOTEXHOJIOTHIA,
Ha KOTOpBIE BBIAETSIOTCS OIOPKETHBIE CPe/ICTBA B MUJLTUApaax pyOnei.

3aganue: HalijUTe U MPOAHATU3UPYHTE pa3IMUHble HICTOUHUKH HUH(pOpMaluy (HaydHast 1 y4eOHO -
Hay4Has JIUTepaTypa, CpelIcTBa MaccoBoil HH@opmauuu, ceTb MHTepHeT M apyrue) mo Teme Keica.
OTBeThTe Ha BONPOC Ha OCHOBE HaWJIEHHBIX AaHHBIX: Kakue CyliecTBYIOT COBpeMEHHbIE HalpaBJiIeHUS
pa3BUTHS TPOMBIIIJICHHBIX OHOTexHONOTHH? KakoBO MpHMEHeHHWe NaHHBIX TEXHOJOTHH B Pa3MYHBIX
chepax )KU3HU COBPEMEHHOTO 001IeCTBa?

3aaHne BHITIOIHSACTCS B MAJIBIX rpynmnax (3-4 demoBeka):

1 rpynmna - HayuHble TOCTHKEHUS B 00JIACTH T€HETHYECKUX TEXHOJIOTHH.
2 rpynma - Hayunble 10CTHXKEeHUS B 00J1aCTH KJIETOYHON MH)KCHEPHUH.

3 rpynmna - HaydHsie 10CTHKEHUS B 00JACTH MUIIEBBIX OMOTEXHOJIOTHIA.
4 rpymma - [Ipou3BoacTBO (hepMEHTOB.

5 rpymma - buorexHonoruueckoe Mpon3BOICTBO AMUHOKHUCIIOT.

6 rpymnmna - [Ipou3BoACcTBO NoNKCaxapuaoB.

7 rpynmna - [Ipou3BoACTBO CyOCTaHIIM aHTHOUOTHKOB.

8 rpymma - [Ipon3BoacTBO OMOTOIUIMBA HA OCHOBE IPEBECHBIX OTXOJIOB.

3aHaHI/Ie ABIIACTCA HpO(beCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHBIM.

[TonroroBbTe YCTHOE COOOIIEHUE C IPE3CHTAIMCH, B KOTOPOM HEOOXOIUMO OTPA3HTh:

1. ChopmynmupoBarh NOHATHE, 00JIACTH UCIIOIH30BAHHUS.

2. T'eorpadust poCCHICKUX MPEAIPHUITHIA, 3aHUMAIOIIMXCS IIPOMBIILICHHBIMA OMOTEXHOJIOTHSIMH.

3. CoBpeMeHHbIC JOCTHXKCHHMS U IEPCIEKTHBBI Pa3BUTHS B 00JaCTH MPOMBIIUICHHBIX
OMOTEXHOIOTHH.

Z[J'ISI CO3JaHUs KaYeCTBEHHOM MMPE3CHTAINN HeO6XO,[[I/IMO CO6JHO,[[aTB pAa Tpe60BaHHfIZ

Ooutue 1. TlpeseHTanus 10JKHA HAYMHATBCSA C TUTYIBHOTO Claijia, TA€ YKa3blBaeTCs TeMa,
TpeOoBaHuUs CBeJIeHHsI 00 aBTOpE U T.II.

2. Ha cnaiizax HeoOXOOMMO pa3MmellaTb TOJbKO TE3MChl, KIIIOUEBbIE CIIOBa,
rpadudeckre Marepuaibl (CXeMbl, pUCYHKH, TaOIUIIbI, POTO U T.I1.).

3. Hcnonb30BaTh €AMHBINA CTUIH O(OPMIICHHSL.

4. KonnuecTBO ClalJI0OB JOJDKHO OBITH JIOCTATOYHBIM JUIS PACKPBITUS TEMBI, HO HE
6onee 20-Tu.

HlpudTe! 1. Cnenyer ucnosib30BaTh CTaHAAPTHBIE, LIUPOKO PACIPOCTPAHEHHbIE WIPUDTHI,




takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;

2. Pasmep mpudra Juis 3arojioBKOB - He MeHee 24, ans nHdopmanuu He MeHee 18.
3. He pexomeHayeTCs CHOIB30BATH pa3HbIe TUIIBI LIPU(PTOB B OJJHOM MPE3EHT AIHH.
4. Jlns BeigenceHuss WHGOPMAIMU CICAYET MCIOJb30BaTh JKUPHBIA MIPU(T, KypCHB
WIN TIOJJYEPKUBAHUE.

5. He 31moynoTpe6masTh MPONMCHBIMHA OYKBAMHU.

®oH 1. JKenarenbHO MCHOIB30BaTh OIHOTOHHBIN (POH HEAPKUX MACTEIbHBIX TOHOB.
2. Jlns GoHa mpeanoYTUTENbHBI XOJIOAHbBIE TOHA.
Hcnons3oBanu | 1. Ha ogHoM crnaiiie peKOMEHAYeTCsl UCIOIb30BaTh HE Ooiee 3-X L[BETOB: OJUH AJIS
€ mBera (oHa, OAMH /715 3aroJ0BKa, OJUH sl TEKCTA.
2. Jlns GoHa M TEKCTa UCTIONIB30BaTh KOHTPACTHBIE IIBETA.
[IpencraBnenu | 1. PexomeHyercs MCIOJIb30BaTh KOPOTKUE CIIOBA U MPEIOKEHUS.

€ UHpopMaIuu

2. MUHUMU3HAPOBATh KOJWYECTBO MPEIUIOTOB, HAPEUHH, PUIIaraTeIbHbIX.
3. 3aroJioBKH JIOJDKHBI PUBJIEKAaTh BHUMAaHUE ayTUTOPHH.

O6wem
uHpopMauu

He cTouT 3amonHATh OAWH Claiij] CIUIIKOM OOJBIINM 00beMOM HH(GOPMAIIUH: JTFOIN
MOT'YT €IMHOBPEMEHHO 3alIOMHUTDH HE OoJiee Tpex (aKkTOB, BEIBOJIOB, OTIPECIICHHI.

Konrpoanpyembie komnerennuu: OK 01, OK 02, OK 04, TIK 2.3




RBRoOoo~Nooa~wME

0.
. ®opMBbI pa3MHOKEHHUSI OPraHU3MOB.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

IlepeyeHb BONPOCOB /I MOATOTOBKHU K NMPOMEKYTOUHOM aTTecTallNU
(KOMILIEKCHBII 3a4eT ¢ OLEeHKOI)

[TpenmeTt u 3aaa4n 00MIEH OHOIOTHH.

MHoroo6pasue )UBOTO MUpA.

Paznuunbie B3NSRl HA TIPOUCXOXKICHUE )KU3HH Ha 3eMIle.

XUMUYeCKasi OpraHu3aIlus KICTKH.

OpranuvecKkue BEIecTBa KISTKH.

JIBe hopMBI OpraHU3aAINH )KUBOH MATEPHH.

Opranouibl KJICTKH. SIIpO KIETKU, CTPOCHHE.

XpPOMOCOMEI, UX CTPOCHHE U POJIb B MPOIIECCEe Mepeaadrl HacIeICTBEHHOCTH.
OOmeH BelecTB U NMpeBpalieHue YHEPruil B KIIETKE.

Jlenenuve KIeTKu.

OMOpHOHAIBHOE Pa3BUTHUE JKUBOTHBIX IT0CTIMOPHOHAIILHOE Pa3BUTHE.
OcCHOBHBIE TIOHSTHS TCHETUKHU.

XpOMOCOMHasl TEOpUS HACIEICTBEHHOCTH.

I'uGpuponornyeckuii METO M3ydeHUsT HACTIEICTBEHHOCTH. 3aKOHBI MeHensl.
3akoH Moprana. ClerieHHO€ HacaeI0BaHuE.

OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYHUBOCTH.

Myranuu, IpuYrHb BO3HUKHOBEHHUS, KJIaCCU(UKAIIHS, CTETICHh 9YaCTOTHl BOSHUKHOBEHHUSI.
3aa4uu COBPEMEHHOW CEJIEKIIHH.

@®opMBbI HCKYCCTBEHHOTO OTOOpA.

HckyccrBennsiit oto0p. [1yTn cozmanus qoMantHux Mopo/ >)KUBOTHBIX K COPTOB PaCTCHUH.
OcHoBHbIe nToNOkeHus Teopuun Y. J[apBuHa.

Bbopr6a 3a cymecrBoBanue. EcrecTBeHHBII 0TOOD.

Bug u ero kpurepuu.

[ToHsiTHE MAaKpO - U MUKPOIBOJIIOLIHH.

CoBpemeHHbIe MPEeACTaBICHUS O BU000pa30BaHUH.

MakposBomtonus.

buonornueckuii perpecc.

JlokazarenbCcTBa 3BOIOIMN OPraHU4eCKOTO MHpA.

[TonosxeHue uenoBeka B CUCTEME KUBOTHOTO MUPA.

[Tonsatue o 6uocdepe.

Tpynet Bepnanckoro. Hoocdepa.

3agayyn OMOHUKU.



Ipunoocenue
Tunosoil BApHaHT VI 3a4eTa

Bapuanr 1
HNHcTpykuus 1Js1 00y4arommxest
BHumarensHO pounTanTe 3a1aHue.
Bpewms BemonHenus 3aganus — 90 muHYT
OnennBaemblie komnerennmun OK01, OK02, OK04, OK07

Yacts A

Ora yacTtb coctouT u3 30 3amanuil. (A 1 — A 30). K xaxnomy 3amaHuto JaHsl 4 BapuaHTa OTBETOB, U3
KOTOPBIX TOJBKO OAWH BeDHBIfI. KEDKI[OG IMPaBUJIbHO BBIMMOJIHCHHOC 3aJaHHUC 4aCTHU A OIICHUBACTCA B 1
Oam.

Al. Bce opranusmsbl, 0T OaKTEpHid 10 YeJI0BEKA, COCTOAT U3 KJIETOK, I03TOMY KJIETKH CYUTAIOT...
1) cTpyKTypHOI enuHuIEl )KUBOTO
2) reHeTUYEeCKOM eTMHULIEH )KUBOTO
3) eauHMIIEH Pa3MHOXKEHUS OPTaHU3MOB
4) enuHMIIA POCTA OPTAHU3MOB
A2. JIn30c0MBI COAEPKAT MHOKECTBO (DEPMEHTOB, KOTOPbIE. ..
1) perynupyroT mpoIecchl )KU3HESSITEIbHOCTH B KIIETKE
2) y9acTBYIOT B MT€pEBAPUBAHMH ITHIIH, TIOTABIIEH B )KUBOTHYIO KJIETKY MpH (parorurose u
MTMHOIIMUTO3€
3) YCKOPSIIOT peakiuy pactieIUICHHs MPOCThIX opranndeckux BemiecTB 10 CO2 u H2O
4) yCKOPAIOT peaKuy CUHTE3a CJIOKHBIX OPTaHUYECKUX BEIECTB U3 HEOPraHUUECKUX
A3. U3 oanoii mosiekyJibl JIHK B coennHeHnu ¢ 0€JIKOM COCTOMT. ..
1) pubocoma
2) nuzocoma
3) xpomocoma
4) pepmeHT
A4. OpraHouj, pacnoJio;KeHHbIN HA IHI0IIAZMATHYECKO CEeTH, COCTOUT U3 IBYX CyObeIUHMIL-
3TO...
1) MuUTOXOHAPHUS
2) nu3ocoma
3) pubocoma
4) xnoporuiact
AS. Be3KkuCJI0pOAHBIN ATANl IHEPreTUYECKOro 00MeHa HA3bIBAIOT. ..
1) mOArOTOBUTENBHBIM
2) OKHCIICHHEM
3) rIMKOIM30M
4) dpoTtocuHTE30M
A6. Ilpu ckpelIMBaHUM F'OMO3MIOTHOIO rOpoOXa ¢ JOMHHAHTHBIMH NPHU3HAKAMM KeJIThble, INIaJKHe
CeMEHa) ¢ TOMO3MIOTHOI penecCMBHONH 0CO0BIO ¢ 3€JIeHbIMH MOPUIMHHCTBIMH CEeMEHAMH IepBoe
ruOpuaHoe NOKoJIeHue OyaeT MMeTh CeMeHa...
1) xenTele, IaIKKue
2) 3eneHble, MOPIIMHUCTHIE
3) xenThie MOPIIMHHUCTHIE
4) 3eneHsble, IIaJIKUe
A7. IlosiB1eHMe BO BTOPOM NOKOJeHHHM 3/4 MOTOMCTBAa ¢ JOMHHAHTHBIMH NpuU3Hakamu u 1/4 ¢
pelnecCHBHBIMHU NPU3HAKAMH XapPaKTEPHO U1l NPOsSIBJICHUS. ..
1) 3aKkoHa HE3aBUCUMOTO HACJIEIOBAHUS
2) 3aKOHA pacIIeTICHUS
3) 3aKOHa CLEIUIEHHOTO HACJIEI0BaHUS




4) NpoMeXyTOYHOIO HACJIEJOBAHUS
AS8. TlapHble TeHbl, PacNoJI0:KeHHbIE B T'OMOJOTHYHBIX XPOMOCOMAaX W OMNpeaesione pa3BuTHe
B3aHMOMCKJIIYAKIINX MPU3HAKOB, HA3BIBAKOTCA. ..

1) TOMUHAHTHBIMU

2) peleccuBHBIMU

3) ajuieNbHBIMU

4) rOMO3UTOTHBIMU
A9. IToa yen0BeKa, B KJI€TKAX KOTOPOro coaep:kutcst X U Y XpOMOCOMbI, HA3BIBAIOT. ..

1) rereporameTHbIM

2) roMoramMeTHbIM

3) reTepo3UroTHHIM

4) rOMO3UTOTHBIM
A10. 3aK0HOMEpPHOCTH HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MoOB H3y4YaeT HayKa...

1) uuronorus

2) cenexuus

3) sBoIOIHUA

4) renetuka
All. B o0pa3oBaHme 4eThIPEX J0YEPHUX KJIETOK ¢ YMEHBIIEHHBIM BB0O¢ HA00POM XPOMOCOM
COCTOUT 3HAYEHHeE...

1)muro3a

2)meiio3a

3)onbuieHUS

4)0110I0TBOPEHUE
A12. PazMHOKeHHEM HA MOJIEKYJIIPHOM YPOBHE MOKHO YCJIOBHO HAa3BaTh MPoILecC. ..

1) OuocunTesa Oenka

2) ¢orocuHTE3a

3) camoyasoenus JJTHK

4) cunte3a u-PHK na JIHK
A13. Pa3iejieHue neHTpoOMep, pacxosKaeHue XpPoMATH/I K MOJI0CAM KJIETKH, XapaKTePHO 115 eé
JKU3HH B MEPHUOL...

1)npodass

2)metadasbl

3)anadasbl

4)renodassl
Al4. JlejieHHne KJIE€TOK JIEKHT B OCHOBE...

1) pocta opranu3moB

2) mIacTUYecKoro oomMeHa

3) rimkosm3a

4) KHCIIOPOIHOTO 3Tara YIHEPreTUYECKOro oOMeHa
A1S. IIpoda3y MOKHO OTJIMYHUTH OT APYrUX (a3 JesieHHs] KICTKH MO CJAeIYHIIHUM MPU3HAKAM...

1) B keTke GOpMUPYIOTCS ABa siApa MKy HUMU oOpa3yercs 000109Ka.

2) K LIEeHTpoMepaM MPUCOECTUHEHBI HUTH BEpeTeHa JICICHUS, OHU JIEJIATCA U XPOMATH/IbI
MEePEMEIAIOTCS K MOJIF0CaM KIIETKU

3) LeHTPOMEPHI XPOMOCOM PACTIOI0KEHBI B TUIOCKOCTH 9KBaTOpa, C(HOPMHUPOBAHO BEPETEHO
JeNeHust

4) KOMITaKTHbIE XPOMOCOMBI CTIMPAIN30BaHbI, OECTIOPSAIOYHO PACTIONOXKEHBI B ITUTOILIA3ME,
sayiepHas 000J0YKa ucue3aeT
A16. 3emus cpopmupoBanacs...

1) 4,5 — 7 mapz. et Hazan

3) 4,5 — 7 mutH. n1eT Haza

2) 4,6-3,8 mupp. JieT Ha3aj

4) 3,5 MJIH. TeT Hazaj
Al7. Jloxa3aj HeBO3MOKHOCTH CaAM03aPOKICHUS JIUYNHOK MYX B COCyIle C MSICOM ...



1) JI. ITacTep
2) ®.Penun
3) B. I'enbMoOHT
4) CnaytaHmanu
A18. Jloka3an HeBO3MOKHOCTH CaMO3apOKACHHS MHKPOOPIaHM3MOB B K0JI0e C NHUTATEIbHBIM
0yJ1bOHOM...
1) JI. ITactep
3) B. I'enbMoHT
2) ®.Penu
4) CnayutaHiianu
A19. IlosiBnenue ku3Hu Ha 3eMiie ¢ IOMOIIBLIO «Bhicuieii cHIbD) 00bSICHSET. ..
1) Teopust naHciepMuu
2) Teopus buoreHesa
3) Teopust abuorenesa
4) Teopus KpeauoHU3Ma
A20. YTBep:kaaet, 4TO ’KH3Hb Ha 3eMJie 3aHeceHa U3 KocMoca...
1) Teopus naHcepMuu
2) Teopus buorenesa
3) Teopus abuorenesa
4) Teopus KpeauoHU3Ma
A21. B pe3yjabTaTe NOCTOSHHOIO AEHCTBUA ABMKYIIMX CHJI IBOJIIOLUM B IIPUPO/AE IPOUCXOIHMT...
1) cMeHa sKocucTeM
2) popmupyetcst mpUCIOCOOIEHHOCTh Y OpraHU3MOB
3) KpyroBOpOT BEIIIECTB
4) xoyie0aHUs YUCICHHOCTH MOMYJISIIHH
A22. KoHKypeHIIUSI MeKIY PA3HbIMU BHAAMHU XUIIHUKOB 32 MHUILY- 3TO PUMeEp...
1) neficTBHE €CTECTBEHHOTO OTOOpA
2) BHYTPUBHIOBOH OOPBHOBI
3) MEXBHUI0BON OOPHOBI
4) orpannuuBaromiero akropa
A23. U3 nepeyncjieHHbIX HUKEe (PAKTOPOB K ABHKYIIAM CHJIAM 3BOJOLUNHA HE OTHOCUTCH. ..
1) 6oppba ¢ HEOIArOMPHUATHBIMH YCIIOBUSMHU
2) XpOMOCOMHbBIE MyTallUU
3) MoauduKaIMOHHAs U3MEHUYHNBOCTD
4) reHHbIE MYTaIHH
A24. BunooOpa3oBaHue, B KOTOPOM 00JIBIIYI0 POJib MTPAJia H30JsSIIIUs B BUJIe nIperpaj (pa3aejieHue
CyIIM FOpPaMu, OKeaHAMHU), CYUTAIOT...
1) sKosIorHYeCKUM
2) reorpaduueckum
3) rubpuIM3aIMOHHBIM
4) nonuriouIuen
A2S. Ucropnyeckoe pa3BUTHSI, KOTOPOE XapaKTepu3yeTcsi BOBHUKHOBEHHEM KJacca NTHI OT
JAPEBHUX MPECMbIKAIOIINXCS, HA3BIBAIOT. ..
1) MakpodBoIOIHEH,
2) MUKPORBOJIIOIHEH,
3) GHOJOTUYECKUM MPOIIECCOM
4) uauoananTamuei
A26. ConnajbHbIi (AKTOP IBOTIONUH YeJI0BeKa, 01arogapsa KOTOPOMY NpeAKH MOIJIM IPHHUMATH
pa3yMHbIe pelieHHs], COBEPIIATh NPaBUIbHbIE OCTYNKH, NPeACTABJsSAET CO0OM. ..
1) peun
2) pa3BUTOE CO3HAHHE
3) Tpyn
4)o011ecTBEHHBIN 00pa3 )KU3HU



A27. UcX0IHBIM HCTOYHHKOM YHEPrUM B OMOLIEHO3e ABJISIETCS] JHEPrusl. ..
1) oprannueckux coeAMHEHU I
2) HEOpPraHMYECKUX COCAMHEHUN
3) Connna
4) xeMocuHTEe3a
A 28. Jkonoruveckasi NMpaMua Ynce1 OTPaxkaer...
1) cooTHOmEHNE OrOMACC Ha KaXI0M TPO(YUISCKOM YPOBHE
2) COOTHOILIEHUE MACC OTEIBHOTO OpraHU3Ma Ha Pa3HBIX TPO(PUUECKUX YPOBHSX
3) cTpyKTypy NHULIEBOH Lienu
4) pazHoOOpa3ue BUIOB HA PA3HBIX TPODUIECKUX YPOBHIX
A29. BeicTpee Bcero K CyKueccuu 0MoreoneHo3a MokeT NpuBecTH. ..
1) pacipocTpaneHue B HeM HH(EKIHA
2) MOBBIILIEHHOE KOJMYECTBO OCA/IKOB
3) pacnipoctpaneHre HHGEKIIMOHHBIX 3a00JIeBaHUI
4) x03siCTBEHHAs AESITEIbHOCTh YEI0BEKa
A30. I.IaHKTOH — 3TO CO001IECTBO OPTraHU3MOB. ..
1) cunsaumx
2) mapsAnMXx B TOJIIIIE BOJIBI
3) MaJIOTIOIBMKHBIX JIOHHBIX
4) OBICTPOILIABAIOIINX

Yacts B

[Ipu BeIMOJIHEHNY 3a1aHUI YacTU B yCcTaHOBHUTE COOTBETCTBHUE MEXTY COAEPKAHUEM TIEPBOTO U BTOPOTO
CTONOIOB. Beimumute B OTBET HU(PHI M COOTBETCTBYIOIIME WM OYKBBI BBIOPAHHBIX OTBETOB 0e€3
po0esioB u apyrux cumBojioB (mpumep 1AT).

Kaxxoe mpaBuiibHO BBITTOJTHEHHOE 3a/1aHKE YacTh B onieHnBaercs B 2 Gaia.

B1 ycraHoBUTE COOTBETCTBHE MEXY COJEPKAHUEM IEPBOTO U BTOPOTO CTONIONA

INPU3HAKHU KJIETKHN
A) NmeroT s11po, ¢ pactoyIo)KeHHBIMU B HEM XPOMOCOMaMH 1 )sykapruoTHuecKue KIeTKH
b) nmerot oany kosbuieByro mosekyny JJHK, 2)IPOKAPUOTHYECKUE KIETKH

PaCMOJIOKEHHYIO B IUTOIIIa3Me
B) umeror ¢hoToCcHHTE3UPYIONTYIO TKaHb

I') me conepxar mutoxouapuid u DI1C

J1) B KJIETOYHOMN CTEHKE COAEP)KUTCSI MypEeUH

E) 06pa3ytoT Ha cBeTy OpraHM4ecKoe BEIIECTBO U3

HEOPraHUYEeCKUX.
B2. YcranoBuTe cooTBeTcTBHE MexkAy (hakTOpaMu cpelbl U MX XapaKTepUCTHUKAMM.
XapaKTepucTuKu: DaxkTopkI cpeabl:
A) Ot170B pBIOHI; 1 — buoTnyeckue
b) U3meHeHue ToNuHbBI 030HOBOTO CJIOS; 2 — abuoTuyeckue

B) I'uGenw pacTenuii ot 3acyxu;

I') [lutanue oyl MI0gaMHu pacTeHHI;
J1) U3MeHeHue BIaKHOCTH BO3IyXa;

E) VYBenuueHnue uncieHHOCTH apa3uTOB.

Yacts C

[Tpu BemMonHeHUH 3afanuii yactu C, HEOOXOAUMO JaTh pa3BepHYTHIM OTBeT. [[paBUIBHO BHITIOJHEHHOE
3amanue yactu C ornenuBaercs B 10 0amios.

C1. [lepeuncnure oTIMUUA )KUBOW IPUPOJIBI OT HEXKUBOU.
C2. U3noxkuTe 0OCHOBHBIE MOJIOKEHUS KIIETOUHOW TEOPUU.
C3. B ueM CX0JICTBO U pa3ialyuue MPOKAPHOTHUECKUX U 3YKAPHOTUUECKUX KIIETOK?




ITaJIOHBI OTBETOB
Kurou k orBeram a1 BapuanTa Nel

Bapuanrt 1
Nel112|3|4|5/6/7/8/9|1 11|11 |1(1(1|1|1|2(2|2|2|2|2|2|2|2|2|3
0/1(2|3|4|5|/6|7|8]9]|0]1]2|3|4|5]|6]7(8]9]0

1)1 1 1 1 1 1 1 1
2 2 2 2 2|2 2 2 2 2
3 3/3[3 3 33 313 3
4 4 4 4 4

B1 1ABE, 2bI'JT B2 1 ABI'E 2 B/]

C1 Otnuuus )KMBOU IPUPO/IBI OT HEXKUBOU

1. KiterouHoe cTpoeHue — XapakTepHbIi IPU3HAK BCEX OPraHU3MOB, 3@ UCKIIFOYEHUEM BUPYCOB.

2. CXOACTBO XMMHUYECKOTO COCTaBa Y MPEACTaBUTENEH pa3HbIX LIAPCTB )KUBON MPUPOIbI.

3. O6GMeH BelecTBaMu U 3HEPTUel ¢ OKpyKarollel cpeoi.

4. Pa3MHOXEHHE, BOCIPOW3BEICHUE IIOTOMCTBA — TNPU3HAK J>KUBBIX OpPraHuW3MOB. Pa3Burne
JIOYEPHET0 OPraHrW3Ma U3 OJTHOM KJIETKH WJTU TPYIIIBI KJIETOK MAaTEPUHCKOTO OpraHu3Ma.

5. HacnencrBeHHOCTh M M3MEHYMBOCTH — CBOWCTBAa oOpraHu3moB. HacnencrBeHHOCTh —

CBOMCTBO OpPraHW3MOB TepeaaBaTh MPUCYIIHE WM OCOOCHHOCTH CTPOCHHS W Pa3BUTHUS IOTOMCTBY.
N3MeHYnBOCTH — BO3HHUKHOBEHHE y IOTOMCTBA HOBBIX MPU3HAKOB.

6. Pa3znpaxuMocTh — CBONCTBO >KHUBBIX OpraHu3MoB. CrioCOOHOCTh OPraHU3MOB BOCIPHHUMATH
pasapaxeHust U3 OKpYyXKarouleil cpeibl 1 B COOTBETCTBUM C HUMH KOOPJMHHUPOBATH CBOIO JESITENBLHOCTD,
MOBE/IEHUE — KOMIUIEKC MPUCIOCOOUTENbHBIX JBUTAaTEeNbHBIX PpEaKLUi, BO3HHKAIOMIMX B OTBET Ha
pa3zHooOpa3HbIe pa3ApakeHusl U3 OKPYKalolLIei Cpebl.

C2 OcHOBHBIE TIOJIOKEHUS KIIETOYHON TEOPUH:

1) Knetka - ocHOBHasl €TMHUIIA )KUBOTO;

2) Knetka - enmuHas cucrema;

3) KiteTku Bcex OpraHu3MOB TOMOJIOTMYHbI;

4) Kietka TPOUCXOTUT TOJBKO TYTEM JIEJCHUS MATEPUHCKOW KICTKH, IOCJIE YIBOCHUS &
TFeHETUYECKOTO MaTepuana;

5) MHOTOKJIETOYHBIH OPraHU3M MPEACTABISACT COOOH CIIOKHYIO CHCTEMY U3 MHOYKECTBA KIICTOK.

C3

OO0mmue mpu3HaKU:

* O0mire rmaBHbIe KOMIIOHEHTHI KIETKH.

* Hasimuue pubocom.

* Hannmuue JIHK kak xpaHuTenst HacaeICTBEHHOM nH(opMaluu.

* JleneHue KICTKHU.

» OOMEH BEIIECTB.

OTnuuuTensHble MPU3HAKU:

* Hasninuume unm oTcyTcTBUE Sapa

* [lapcTBa MpOKapuoOT U SYKapUOT

* PazMepsl ki1eTOK

* Crpoenue monekynsl JJHK

* [ pynnsl OpraHou0B WK UX 3aMEHUTEIIEH.

* XUMHUYECKUN COCTaB 000JIOYEK KIETOK.

* YCTpOWCTBO LIUTOILIA3MBI.

Kpurepun onenkn:

«5» — ot 86% 10 100% mpaBUILHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUILHBIX OTBETOB.
«3» — ot 61% 10 75% npaBUIbHBIX OTBETOB.
«2» — MeHee 61% npaBUIBHBIX OTBETOB.
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