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1. HACIHOPT ®OHJA OHEHOYHBIX CPEJACTB

®ony oneHOYHBIX cpencTB yueOHoro nmpeamera OVYI1.13 Buonorust MoXXeT ObITh UCIIONB30BaH MIPH
pa3IUYHBIX 00pPa30BATENILHBIX TEXHOJIOTHUSX, B TOM YHUCIIE U KaK JUCTAHIIMOHHBIE KOHTPOJbHBIE CPEICTBA
IPU SJIEKTPOHHOM / TUCTAHIIMOHHOM O0yYEHUH.

B pesynbsraTe ocBoenus yuebnoro npeamera OVIL.13 buonorus odydaromuiicss 1omKeH 0o0aanaTh
npeanycmorpeHisiMu @I'OC COO u ®I'OC CIIO no cneumansHocTu 23.02.09 ABTOMatuka u
TEJIEMEXaHUKa Ha TpaHCHOpTe (KEJIEe3HOAOPOKHOM TPAHCIOPTE), CIEAYIOIMMU YMEHUSMHU, 3HAHUSIMH,
KoTopble (OpMUPYIOT 00IMe U mnpodeccHoHalbHbIE KOMIIETEHIIMH, a TaKKe JIMYHOCTHBIMU
pe3ysibTaTaMH, OCBAaUBAaEMBbIMU B paMKax MPOrpaMMBbl BOCITUTAHUS:

yMeThb:

¥Y1. onpenensate *uUBble OOBEKTHI B NPHUPOAE; MPOBOAUTH HAOJIONEHUSA 3a SKOCHUCTEMAMM IS
BBISIBJIEHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHU, MHTEPI PETUPOBATh PE3YJIbTAThl HAOIIOACHUH;

Y2. 1npoBOmUTH TpOCTEHINHE OHOJIOTMYECKHE OKCIEPHUMEHTAIbHBIE HCCIECJOBAaHUS  C
coOJroieHreM MpaBuIl 6€30MacHOro oopamieHus ¢ 00beKTaMi U 000pYIOBaHUEM ;

¥Y3. ucnosp30BaTh HHPOPMALHIO OMOJIOTMYECKOT0 XapaKTepa U3 pa3InyHbIX UCTOYHUKOB;

Y4. nporHo3upoBaTh MOCIEACTBUS CBOEH IEATENBHOCTH 110 OTHOLIEHHUIO K OKpYXaloule cpene,
COOCTBEHHOMY 3[10pPOBBIO; 000CHOBBIBATH M COOJIIOIATh MEPBI MPO(PUIAKTUKH 3a00JIEBAHUN .

3HATh.

31. cTpoeHue, MHOrooopa3ue U OCOOCHHOCTH >KHMBBIX CHCTEM pPa3HOIO YPOBHSI OpraHU3allMH,
3aKOHOMEPHOCTH MPOTEKaHHsI OMOJIOrMUECKUX ITPOLIECCOB U SBJICHUIN B OKPYXKAIOIIEH cpejie, LeIO0CTHYIO
Hay4HYI0 KapTUHY MUpa, B3aUMOCBS3U U B3aUMO3aBUCUMOCTU €CTECTBEHHBIX HAYyK;

32. 3HAYMMOCTb JOCTHXKCHUH OHOJOrMYeCKOM HayKdh M TEXHOJOTMH B INPaKTUYECKOil
JeSITEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUH.

-001IMe KOMIETCHIINH

OK 01. BeiOuparp criocobs! peleHus 3aaa4 npodhecCuoHaNIbHON e TeNbHOCTH PUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Vcnonp30BaTh COBPEMEHHBIE CPEICTBA MIOUCKA, aHAIIN3a U HHTEPIPE TAI[MN HHPOPMAIIHH,
¥ MH(OPMALIMOHHBIE TEXHOJIOTUU /IS BHITTOJIHEHUS 3a/1a4 IPOQeCCUOHAIBHON 1eATEIbHOCTH.

OK 04. DdhexTBHO B3auMO/I€lCTBOBATh U pabOTaTh B KOJJICKTHUBE U KOMaH/IE.

OK 07. CozeiicTBOBaTh COXpPaHEHUIO OKpYXKaroLIeW Cpelbl, pecypcocOepexeHuto, MPUMEHSTh
3HaHMsSI 00 M3MEHEHUH KJMMaTa, MPUHIHUIBI OepeKIMBOrO MPOU3BOICTBA, Y3PPEKTUBHO IEHCTBOBAThH B
Ype3BbIYAHBIX CUTYaLIUAX.

-npo¢eCCHOHATbHBIE KOMIIETCHIUMN

IIK 2.1. OcymecTtBiars oOmpefeneHne W YCTpaHEHHE OTKAa30B B padOTe CTaHIMOHHBIX,
MEepEeroHHBIX, MUKPOIIPOIECCOPHBIX U JUATHOCTHY €CKMX CHCTEM aBTOMAaTHKHU.

-JINYHOCTHBIE Pe3yJIbTaThI:

JIP 9 Cobmonaromuii U nponaranjupyoumi npaBuia 310poBOro U 6e3omnacHoro oopasa *XHu3HH,
CIOpTa; HpeaylnpexJarolmil gubo NpeononeBarolMi  3aBUCUMMOCTH  OT  aJIKOrojisi, Tabaxa,
IICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UIp U T.J. COXpaHAIOUMH ICUXOJIOIMYECKYI0 YCTOWYMBOCTH B
CUTYaTUBHO CJIOXHBIX MJIM CTPEMUTEIBHO MEHSIOLIUXCS CUTyalHsIX.

JIP 23 [Tony4yeHue oOyyaronuMucsi BO3SMOXXHOCTH CAaMOPACKPBITHS U caMOpeai3aiys JMYHOCTH.

JIP 30 IlonuMarommii CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTh CBOEH Oymymiel mpodeccuw,
MNPOSIBIISIFOIIMN K HE YCTOWYUBBIA HHTEPEC.

dopMoil MPOMEKYTOUHON aTTeCTalMK 110 y4eOHOM M CLUHUIIIIMHE SBISETCS KOMILIEKCHBIN 3a4€T ¢
OLICHKOM.



2. Pe3ybTaThl 0CBOEHHSI Y4eOHOTO NMpeaMeTa, MoAJeKallie NpoBepKe

2.1. B pesynbpraTe aTTecTally MO0 y4eOHOMY IPEAMETY OCYIIECTBIAECTCS KOMILICKCHAsI MPOBEpKa
CIIEAYIOIMX YMEHUW W 3HAHWHA, a Takke IUHamMuKa (GopMupoBaHHs OOMHMX, MpodecCHOHATbHBIX

KOMHCTCHL{I/Iﬁ N JIMYHOCTHBIX PC3YJIbTATOB B PaMKaX IMPOrpaMMbl BOCIIMTAHUA:

Tabmnma 1.1

Pe3ynbrarnl 00yuyeHusi: yMeHHS,
3HAHHUA M KOMIIETCHIIUH,
JINYHOCTHBIE Pe3yJIbTAThl

IMoka3aTe/iu OLIEHKH pe3yJibTaTa

®opMa KOHTPOJISA U
OLlCHUBAHUSA

YMeTh:

Y1 - onpenensath XKUBbIE 00bEKTHI

1)  CdopMupoBaHHOCTH  YMEHHIA

YcTHBIN ompoc.

B IIPUPOLE; IPOBOAUTH | ONPENEATh JKUBbIe OObEKTHl B | Pesynbpratsl
HaOIIOIEHHS 32 SKOCHUCTEMaMU ISl | IPUPOJIE; BBITMIOJTHEHUS U 3aLIUTHI
BBISBJICHHSI ~ ©CTECTBEHHBIX U | 2) TOPOBOAWTh  HAOMIOACHUS  3a | MPAKTHUCCKUX 3aHSITHIMA
AHTPOIIOT€HHBIX U3MEHEHUH, | SKOCHCTEMaMHU TSt BBISIBJICHUA | U TaOOPAaTOPHBIX padoT.
HUHTEPIPETUPOBAThH pe3yNnbTaThl | €CTECTBEHHBIX U aHTponoreHHbix | KonTposbHas padoTa.
HaOJIOIeH U, WU3MCHECHH, MHTEPIPETUPOBATDH

OK 01, OK 02, OK 04, OK 07, TIK | pe3ynbTaThl HaOIIOAECHUI

2.1

JIP 23, JIP 30

Y2 - nmpoBomuTh mpoctedmme | 1) mpuoOpeTreHHe oOmbITa NPOBOAWTH | YCTHBIH ompoc.
Ouonoruueckue npocreimme O6uonornyeckue | PesynbTarsl
JKCIIEPUMEHTAJIbHBIE JKCIIEPUMEHTAJIbHBIE UCCIIECIOBAHMS C | BBIIOJIHEHUS U 3aLIUTHI
UCCIIEIOBAHUS C  COOJNIIOZIEHHEM | COOMIOAEHUEM MpaBWil OE30MaCHOr0 | MPaKTUYECKUX 3aHATHM

IpaBWJI 6€30MacHoro oOpalieHus ¢
00bEeKTaMH U 000pY/IOBaHUEM;

OK 01, OK 02, OK 04, OK 07, IIK
2.1

JIP 23, JIP 30

oOparieHus c 0o0beKTaMu u

000opyIOBaHHEM

1 J1abOpaTOPHBIX padoT.
KonTtposnbnas pabora.

¥3 - ucnonp3oBath HH(POPMALIHIO
OMOJIOTUYECKOT0  XapakTepa U3
Pa3IMYHBIX KCTOYHUKOB;

OK 01, OK 02, OK 04, OK 07, TIK
2.1

JIP 9, JIP 23, JIP 30

1) Ucnosp30BaHne OCHOBHOM yueOHOM
JUTEPATYPbl ISl IOUCKA XUMHYECKOH
uHbopMaIny;

2) WCHOJB30BaHUE JOMOJHHUTEIBHBIX
JIMTEPATYPHBIX HCTOYHHKOB;

3)ucnonb3oBaHue UHTEpHET-
pECYpPCOB;

4) cocTaBieHHE TMPE3CHTALMN IS
00paboTku u NPEICTABIICHUS

XUMHUYECKOH HHPOPMAIINH;

5) aHanM3MpPOBAaHHE MCIIOJB3yEMbIX
HCTOYHHKOB.

6) chOPMHUPOBAHHOCTh  YMCHHUS
KPUTHYECKU OIIEHUBATH MH(POPMAILIHIO
OHOJIOT Y€ CKOTO COZIepKaHus,
BKJIIOYAOIIYIO IICCBAOHAYYHBIC
3HaHUA HW3 Ppa3]IMYHbIX HWCTOYHHUKOB
(cpencTtBa MaccoBOW  HMH(pOpMAIUH,
HAy4HO-TIOMYJISIpHbIE MaTepUaJbl)

YcTHBIN ompoc.
PesynbraTsl
BBIMTOJTHEHUS ¥ 321U THI
NPAaKTHYECKUX 3aHATHI
1 J1abopaTOpHBIX padoT.
KonTtponbsHas padora.

Y4 - IIPOTHO3UPOBATh
MOCIIC/ICTBHSI CBOCH JESITEITBHOCTH
[0 OTHOIICHHIO K OKpYKaroleu
cpene, COOCTBEHHOMY 3[10pPOBbIO;
000CHOBBIBATh M COOJIIOATH MEPHI

1)  chopMHpPOBAaHHOCTH  yMEHHUH
[POrHO3MPOBATh IOCIEACTBUS CBOEH
JEATEBHOCTH 10  OTHOWICHHIO K
OKpyXaromieii cpene, COOCTBEHHOMY
37I0pOBBIO;

VYeTHBIM ompoc.
Pe3ynbrathl
BBITOJIHEHUS U 3aIUTHI
IIPAKTUYECKUX 3aHATHU
1 J1abOpaTOpHBIX padoT.
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npoHIAKTUKHU 3a00JIEBaHUM;

OK 01, OK 02, OK 04, OK 07, TIK
2.1

JIP 9, JIP 23, JIP 30

2) 00OCHOBBIBaTh M COOJIOAATH MEPhI
npodunakTUky 3a00IeBaHUI

KonTtponbsHas padora.

3HaTh:

31 - crpoenue, MHOroo0Opasue u
OCOOEHHOCTH  JKHMBBIX  CHCTEM
pa3HOro ypOBHS  OpraHU3allvu,
3aKOHOMEPHOCTH MPOTEKaAHUS
OMOJIOTUYECKUX  TMPOIECCOB U
SIBJICHUM B OKpYXawulehn cpee,
IEIOCTHYIO  HAy4YHYI  KapTUHY
MUpa, B3aUMOCBSI3U "
B3aMMO33aBHCUMO CTH
€CTECTBCHHBIX HayK;

OK 01, OK 02, OK 04, OK 07, [IK
2.1

JIP 9, JIP 23, JIP 30

c(hopMHPOBAHHOCTH 3HaHUHN 0
CTPOEHHUH, MHOroo6pa3uu u
0COOEHHOCTSIX KHUBBIX CUCTEM
pa3HOro YPOBHS OpraHu3allvi,
3aKOHOMEPHOCTAX MPOTEKAHUS
OHMOJIOrMYECKUX MPOLIECCOB U SIBJICHUN
B OKpYXawIllew cpene, HeJTOCTHON
Hay4qHOU KapTUHE MHpa,
B3aMMOCBS35IX U B3aUMO3aBUCUMOCTSX
€CTECTBEHHBIX HAYK

YcTHBII onpoc.
Pesynbratsl
BBITIOJTHEHUS U 3aIUTHI
MPAKTUYECKUX 3aHATUN
U Tab0paTOPHBIX PadoT.
KonTtpomnbnas pabora.

32 - 3HAYUMOCTH JOCTHIKEHHUU
OMOJIOr Y€ CKOM HayKHu u
TEXHOJIOT MU B MPAKTHYECKOMN

ACATCIIBHOCTU YCJIOBCKA, pa3BUTUU

COBpPEMEHHBIX METUIITHCKUX
TEXHOJIOTUH u
arpoOMOTEXHOJIOT U

OK 01,0K 02,0K 04, TIK 2.1
JIP 23, JIP 30

c(OpPMHUPOBAHHOCTh 3HAHUI 0
3HAYUMOCTH JIO CTHOK CHUH
OHMOJIOTMUECKONW HAyKH W TEXHOJIOTHIA
B NPAaKTHYECKOW  JeSTEIbHOCTH
YeNOBeKa, PAa3BUTUU COBPEMEHHBIX
MEIUIIUHCKUAX TEXHOJIOTUH u
arpoOMOTEXHOIOT Ui

YcTHBIN onpoc.
Pesynbratsl
BBIIIOJIHEHUS U 3a1LUTHI
MPAKTHUYECKUX 3aHATUM
1 1a00PaTOPHBIX padoT.
KonTponbnas pabora.




3. OueHka ocBOEHHS y4eOHOT0 MpeAMeTa

3.1. ®opMbI 1 METO/IbI OLICHUBAHUS

[Ipeamerom olieHKH ciy>kaT yMeHus U 3HaHusl, npeaycMmorpeHasie ®I'OC COO u ®I'OC CIIO no
npeamery OVYIIL.13 buonorus, HanpaBieHHbIe Ha (GOpPMUpPOBAaHHUE OOMMX W NPO(ECCHOHAIBHBIX
KOMITETCHIIMH, & TAK)KE JJMYHOCTHBIX PE3yJIbTaTOB B paMKaX MPOrpaMMbl BOCITUTAHUS.

KoHTpone ¥ oOmeHka pe3ylbTaTOB OCBOCHHUS Y4EOHOW JIUCHUILIMHBI  OCYIIECTBISECTCS
MPENOIaBaTeNIEM B MPOLIECCE MPOBEICHUS AyIUTOPHBIX 3aHATUNA. TeKyluid KOHTPOJIb OCYILECTBISETCS B
dopme: yCTHOTO OIpoca, MOIydeHHBIX 00ydJarolMMcs, B Iporiecce padoThl Ha 3aHSATHSX, TOJTOKUTETBHBIX
OI[CHOK, 3alllMThl BCEX TPAKTUYECKUX H JAOOpaTOpPHBIX padoOT, BBIMOIHEHUS BHEAYIUTOPHOM
CaMOCTOSTENFHON paboThl. [IpomMexxyTodHas aTTecTanus MPOBOAUTCS B (hOopMe KOMILIEKCHOTO 3adera C
OLICHKOM.



3.3. KoHTpoJIb 1 OlleHKA 0CBOEHHS Y4eOHOMY MpeIMeTYy Mo TeMaM (pa3aesiam)

DJIeMeHT y4eOHoil

@opMBbI H METO/IbI KOHTPOJIsI

Tekyumuii KOHTPOJIb

Py0eskHbIil KOHTPOJIb

IIpome:kyTouHasi arTecTanus

AHCHHILIAHBL @ l;,[p;Bg)Is;enﬁlize ®opmbl | [Tposepsiembrie 3, Y, OK, | ®opma IpoBepsiemble
OPMEL KOHTPOIH > .JIP, > KOHTPOJISA MK, JIP KOHTPOJISI 3, ¥, OK, IIK, JIP
Paznea 1. Knerka — 3auem c | V3, 31,
CTPYKTYPHO- oyenxou | OK 01, OK 02, OK 04,
(pyHKIHOHATIBLHASA JIP 23, JIP 30
e/INHHIIA KUBOTO
Tema 1.1. buomorusa | @O V3, 31,
kak Hayka. OOmas | [Iposepka mabauy OK 01, OK 02,
XapaKTepUCTUKA JIP 23, JIP 30
KU3HU
Tema 1.2.|1 04 V2,V3, 31,
CrpykTypHO- JIP Nel OK 01, OK 02,
byHKIIMOHATbHAS 113 Nel OK 04,
opraHusauus Kietok | Ilposepka JIP 23, JIP 30
MEHMANbHOU Kapmbl
Tema 1.3. | @O V3, 31,
CrpykTrypHO- 113 Ne2 OK 01, OK 02,
(GYHKIIMOHATBHBIC Ilposepxa enoccapus | JIP 23, JIP 30
bakTopbI
HACJIEICTBEHHOCTH
Tema 1.4. OO0Owmen | @O V3, 31,
BEILIECTB u | Ilposeprxa mabauyvr | OK 02,
IIPEBPALLICHHE JIP 23, JIP 30
OSHEPrUU B KIIETKE
Tema 1.5.| OJ V3,31,
’KuzHeHHbli uuka | Ilpogepka  newmor | OK 02, OK 04,
KJIETKH. Muro3. | pemenu JIP 23, JIP 30
Meiio3
Pa3znen 2. Ctpoenue Rauem c | V3, 31,




" pynkuun oyenxou | OK 01, OK 02, OK 04,
OpraHm3zma JIP 23, JIP 30
Tema 2.1. Ctpoenune | Of V3, 31,
opranuzma. ®Dopwmsl | [Iposepka OK 02, OK 04,
Pa3MHOXKEHHS meumanvrou kapmor | JIP 23, JIP 30
OpraHu3MOB IIposepka mabauyv
Tema 2.2. Onrtorenes | T V3, 31,
pactenuii, XUBOTHBIX | [Iposepka  nemmwvl | OK 02, OK 04,
Y YEeJIOBEKa 8pemeHU, JIP 23, JIP 30

HCUSHEHHBIX YUKIIO8

pacmenu no

omoenam
Tema 2.3.| @0 V3, 31,
3aKOHOMEPHOCTH T OK 01, OK 02,
HaCJIEIOBaHHUA. 113 Ne3 OK 04,
CuernieHHoe IIposepka enoccapua | JIP 23, JIP 30
HaCJIeIOBaHHE
MIPU3HAKOB
Tema 24.\ T V3, 31,
3aKOHOMEpPHOCTH 113 Ne4 OK 01, OK 02,
U3MEHYUBOCTH OK 04,

JIP 23, JIP 30
Paznen 3. Teopus 3avem c | V3, 31,
IBOJIIOLMH oyenkot | OK 02, OK 04,
JIP 23, JIP 30

Tema 3.1. HWcropus | @O V3,31,
ABOJFOLIHOHHOIO IIposepxra OK 02, OK 04,
YYEHUS. enoccapus,  aeumot | JIP 23, JIP 30
MuKpO3BOIOIIHS 8peMeHuU
Tema 32.1040 V3,31,
Makpo3BOoTIOIHS. IIposepxa neumol | OK 02, OK 04,
Bo3uuknosenue U | 8pemeHu JIP 23, JIP 30
pa3BUTHE JKU3HU Ha
3emiie
Tema 3.3.| @O V3, 31,




[Tpoucxoxaenue IIposepxa neumol | OK 02, OK 04,

YyeloBeKa — | 8pemenu JIP 23, JIP 30

AHTPOIIOTCHE3

Pazgen 4. Dxonorus Bauemc | VI, V3, 31,

oyenxou | OK 01, OK 02, OK 04,

OK 07, 1IK 2.1,
JIP 9, JIP 23, JIP 30

Tema 4.1.| T Vi, V3, 31,

DKOJIOTHYECKHE 113 N5 OK 01, OK 02,

dakropel U cpensl | [Iposepka cxem | OK 07,

xku3Hu. Ilomymanus, | kxpyeoeopoma JIP 23, JIP 30

COO00IIIECTBA, seuecmas

JKOCHCTEMBI

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

nio0aJibHas on OK 01, OK 02,

3KOJIOTHYECKAas T OK 07,

CHCTEMa JIP 23, JIP 30

Tema 4.3. Bausuue | T Vi, y3, V4, 31,

AHTPOIIOT€HHBIX 113 Net OK 01, OK 02,

¢bakxTopoB Ha OK 04,

ouochepy OK 07, IIK 2.1,

JIP 23, JIP 30

Tema 4.4. Bmusaue | Of V2, V3, V4, 31,

COLIMAJILHO- JIP Ne2 OK 02, OK 04,

AKOJIOTHYE CKUX OK 07,

dakTopoB Ha 11K 2.1,

30POBBE YEJIOBEKA JIP 9, JIP 23,

JIP 30

Pa3nen 5. buoJgorus 3auemc | V3, 32,

B 'KU3HH oyenxou | OK 01, OK 02, OK 04,
IIK 2.1,
JIP 23, JIP 30

Tema 5.1. | 113 Ne8 V3, 32,

buorexnonoruu B OK 01, OK 02,

JKU3HH Ka)KJI0T0 OK 04,




IIK 2.1,

JIP 23, JIP 30
Tema 5.2. | II3 Ne8 V3, 32,
buorexnonoruu B OK 01, OK 02,
IIPOMBIIIIEHHOCTH OK 04,

IIK?2.1,

JIP 23, JIP 30

10




3.2 Koangukarop oueHOYHBbIX CPeICTB

DOYHKUMOHAJIbHBIH NPU3HAK OLEHOYHOI0 CpeAcTBa (THII
KOHTPOJIbHOIO 32/1aHMS)

Kona ouenouHnoro cpeacrsa

@pOHTAIIBHBIN OIPOC DO
[IpakTueckoe 3ansaTue Nen I13 Nen
JlabopaTopHas pabora Nen JIP Nen
TectupoBanue T
OnenunBaemast 1M CKyCCHsl ol
OO0cyxeHue o BOIpocam JIeKIUU OJ1
KontponsHas pabora Nen KP Nen
Keiic-3amaua K3
3amaHus A7 CaMOCTOSITENIbHON paboThI: CP

- 3aI10JIHEHHE TAOJIHII;

- pa3paboTKa JIEHTbl BpEMEHH;

- pa3pa0oTKa MEHTaJIbHON KapThl;

- YCTHOE COOOLIEHUE C IIPe3eHTalHel;

- pa3paboTKa rioccapus;

- COCTaBJIEHHE CXEM KPYrOBOPOTa BEIIECTB;

- COCTaBJICHUE )KU3HEHHBIX [IUKJIOB PACTEHHH 110 OT/IeJIaM.




4. 3AJAHUA 1J1A OHEHKH OCBOEHUSA YYEBHOI'O TPEIMETA

4.1. Tekymmii KOHTPOJIb

Texymmii KOHTPOJIb INPOBOAMTCS Ha IJIAHOBBIX 3aHATUSAX U B XOJI€ IPOBEPKU
CaMOCTOSITENIbHBIX paboT. [TaBHAs Lieb TEKYIUEro KOHTPOJIA - ONepaTUBHAs OLEHKa palboThbI
mnpenojaBaresis M 00ydaeMblX, a TaKXkKe HUX HHAMBUAYaJIbHBIX OCOO€HHOCTeH. DyHKUMU
TEKYIIEro KOHTPOJs: COleHcTByeT Oozee ONepaTMBHOMY BBIABICHHMIO OTCTAIOMIMX  JUIS
HAJUISKAIEro PearupoBaHUs; ONTHUMM3UPYET WHIMBUIYaJbHBIE 3aHATHUS; PAaLMOHAIU3UPYET
paboTy ¢ MporpaMMHBIM MAaTEPHATIOM.

®opMBbI TEKYIEro KOHTPOJIS

3anaHus, HampaBieHHbIlE Ha CHCTEMaTH3allMi0 M 0000IIeHHE TeopeTHYecKOoi
uHpopMaIu:

- 3aIoJIHEHHE TaOIHII;

- pa3paboTKa JIEHThl BPEMEHH;

- pa3paboTKa MEHTAJIbHON KapThl;

- pa3paboTka rioccapus;

- COCTaBJICHUE CXeM KPYrOBOpOTa BEILECTB;

- COCTaBJICHUE KU3HEHHBIX LIUKJIOB PACTEHUH 110 OTJEIaM.

3asaHus, HarpaBJIeHHbIE HA (OPMHUPOBAHUE UIIH ITPOBEPKY 3HAHUI:

- (pOHTaNBHBIN OIIPOC;

- OlLIEHUBaeMas JIuCKyCCHS;
o0cy’KIeHHe TI0 BOIIPOCaM JIEKLIUY;
TECTUPOBAHHUE;
YCTHBIE COOOIIIEHUS C IIPE3CHTAIUEH

- KOHTPOJIbHBIE PaOOTHI.

3anaHus, HarpaBJeHHbIE HA (OPMHUPOBAHUE TPAKTUYECKUX YMEHHUM U HABBIKOB |

- naboparopHas pabora;

- IPaKTUYECKOE 3aHATHE (pELIeHHE 3a7ad; MPAKTUKO-OPUEHTHUPOBAHHBIE paCuyETHBIE
3aJJaHMs; Kelic Ha aHaJIM3 HHPOPMALIUN).



4.1.1. 3ananus, HANPaBJIeHHbIEe HA CHCTEMATH3aLMI0 U 00001IeHNe TeoOpeTHYECKOM
HHpOpMaLUH

4.1.1.1. 3anmo1HeHHeE TAOJIHIX

Pa3nen 1. KileTka — CTPYKTYPHO-QDYVHKIMOHAJbHAS eIMHUILA 2KHBOIO

Tema 1.1. Buosorust kak Hayka. O01asi XapaKTEPUCTHKA KU3HHU

Pe3yabTar 00y4yeHHsl 0 TeMe: ONUCHIBATh METOMBI MCCIEIOBAHUS Ha MOJIEKYJISIPHOM U
KJIETOUHOM YPOBHE.

1. 3anonHenue Ta0MMUIBI € ONHCAHHEM METOAOB MHMKPOCKONHUPOBAHMS € HX
AOCTOMHCTBAMH U HEI0CTATKAMHM.

®opmyTHpPOBKA 3aJaHus: 3an0NMHUTE Tabauy « OCHOBHBIE MHKPOCKOITMYECKHE METOIBI
HCCICNOBAaHUSD), [aB KpPAaTKyl0 XapaKTEpUCTUKY METONOB, YKAKUTE€ HUX JOCTOMHCTBA U
HE0CTaTKH, UCII0JIb3Ysl MaTepuall JIEKUUH, yueOHUKA, NHbIE HCTOYHUKU UH(OPMALIUH.

Ta6mz1ua - OCHOBHEIC MHUKPOCKOIMUYICCKUE MCTOABI MCCJICIOBAHUA

Kpatkas HoctonncrBa metoga | Hemocratku metoma
Hassanue metona
XapaKTEePUCTUKA (+) (-)
CBeTJI0n0JILHAS
MUKPOCKONHUS
TemHononbHas
MUKPOCKOIHUS

Kounrposmnpyembie komnerenuun: OK 02

2. 3anoaHeHue Tadanubl «Briiag yueHbIX B pa3BuTHE OHOJIOTHM.

®opMyIHpPOBKA 3aJaHUA: 3AN0JHUTE TaOnuLy «Bkiaa ydeHbIX B pa3BUTHE OMOJIOTUU»,
yKa3aB y4eHOro, BpeMEHHOH Nepruos paboThl HAJ OTKPHITUEM H JIaliTe KPATKYI0 XapaKTEPUCTUKY
OTKPBITHUS, UCIOJb3Ys MaTeprall JeKIHi, yueOHUKa, NHbIE HCTOYHUKN MHPOPMALIIH.

Tabmuma — Bxiag y4eHbIX B pa3BUTHE OMOJIOTHU

Yyensiii Bpemennoi nepuon Kparkas xapakTepucTuKa paboThl y4E€HOr0

KonTpoanpyemsbie komnerennuu: OK 02

3. 3ano/iHeHHe CPAaBHUTEJNbHON Ta0JMIBI CXOACTBA M PAa3JIUYUIl KUBOIO H
HEKMBOTO.

@opMynUpoOBKa 3ajaHus: 3anonHuTe Tabmuiy «CpaBHUTENbHAS XapaKTEPUCTHKA
O00BEKTOB JKMBOM M HEXKHBOH IPUPOJIbLI», HUCIHOJB3ysd MaTepuai JICKIWH, ydeOHHKA, HHBIC
HMCTOYHUKH HHPOPMAITUH.

Tabmuna - CpaBHUTEIbHAS XapaKTEPUCTUKA 00BEKTOB KMBON U HEXKUBOM MPUPOJIBI.

Kpurepuu cpaBHeHHs OO0bexThl HeXUBOU pupoabl | OOBEKTHI KUBOU MPHUPOIHI
Knerounoe crpoenue
Hannune SHEPrun st
CYIIIECTBOBAHUS
O0MeH BEILECTB (muTanue,




JABIXaHHUEC U BBI,Z[eJ'IeHI/IC)

Poct

Paszsutne

Paznpaxxumocts

IlepenBuxenue

KonTtpoanpyemsbie komnerenmun: OK 02

Tema 1.4. O0MeH BellecTB M NMpeBpallleHUE JHEPIUH B KJIeTKe
Pe3y.111)TaT 06yqeﬂnﬁ 0 TeéMe: ONMUChIBATHL OCHOBHEIC OHEPreTUUYCCKUEC U IMIIACTUICCKHUEC
MIPOLIECCHI KIIETKH.

3ano/iHeHHe CPABHUTEJIBHOM Ta0IHIbI XaPAKTEPUCTHK TUIIOB 00MEeHa BelIeCTB

®opMyIHpPOBKA 3aJaHHUSA: 3aMOJHUTE CpaBHUTEIbHYI TaOmuiny «OOMeH BelecTB U
IIPEBpAILlEHUE DHEPTUU B KJIETKE», YKa3aB dTallbl, MECTO U yCIIOBHUS NPOTEKAHUS, YUaCTBYIOLINE
BEILIECTBA, CYTh IPOTEKAOLIUX MPOLECCOB U PE3yJIbTAT, UCIOJIb3Yys MaTepuall JIEKIUil, yueOHHUKa,
MHbIE UCTOYHUKH HH(OpMAIUH.

CpaBuutenpHass Tabmmua - OOMEH BEHIECTB W MPEBpAIEHHUE HSHEPTHH B KIETKE
(buocunTes 6enka, DorocuHTe3, DHEPreTHUECKUN OOMEH)

CyTb
MecTto YuacTByroum T
VYcnosus MPOTEKAIOII]
[Tpoueccor OTtanbl | IPOTEKaHU e PesynbTar
MPOTEKAHUS nx
i BeIlleCTBA
MPOIIECCOB
buocuntes
Oenka
doTocuuTE3
DHepreTuyeck
it oOMeH

KonTtpoaunpyembie komnerenuun: OK 02

Paznen 2. Ctpoenye 1 (hpyHKIIMH OPraHu3Ma
Tema 2.1. Ctpoenue opranuzma. @opmbl pa3MHOKeHHUs OPraHU3MOB
Pe3yabTar 00y4eHHs M0 TeMe: XapaKTepPU30BaTh CIIOCOOBI Pa3MHOXKCHUS.

3anoqHeHue TA0JUIBI ¢ KPAaTKOW XapakTepucTukoil u mnpumepamu Gopm
Pa3MHOKEHHUS OPraHHU3MOB

@®opmyanpoBka 3aaaHus: 3anonHuTe TaOIUIy «OCHOBHBIE THUIIBI PAa3MHOXKCHUSY,
yKa3aB CYIIECTBEHHBIC NPHU3HAKU IPOIECCOB PA3MHOXKEHHWs, MPUBEIUTE MPUMEPHl OPraHU3MOB,
Pa3MHOXKAIOMIUXCS DTUM IyTeM, WCHONB3Ysl Marepuan JeKIUil, ydeOHWKa, WHBbIE WCTOUHUKH
nHpopMaLIH.

Tabnuua - OcHOBHBIE TUIIBI Pa3MHOXKEHUS

Tun pasMHOXKEHHUs
Oecrionoe II0JIOBOE

[Ipusnaku

KonmuectBo ocobeli 111 pa3MHOKESHHUS

Kakoii Tum KIJIETOK NOPUHUMAET Yy4acTHE B
Pa3MHOXEHHH

N3 kaKuX KJIETOK MOSBIIAETCS HOBBIA OPraHU3M




buonornyeckas ocHoBa  pa3MHOXEHHS (32
UCKJIFOYE€HUEM BBICIINX PACTEHU)

CKOpOCTb yBEINYEHUS! YUCIEHHOCTU 0CO0el

I'eHeTHYeCcKHe 0COOCHHOCTH MOTOMCTBA

HpI/I‘II/IHa IOABJICHUSA  HOBBIX IIPU3HAKOB Y
IIOTOMCTBA

[IpucniocoOuTenbHbIE  BO3MOKHOCTH  HOBBIX
OpPraHU3MOB

3HayeHue pa3MHOKEHUS

CriocoObl pa3MHOKECHHUS

IIpumepsl OpraHu3MOB, KOTOPBIM CBOWCTBEH
JTAHHBIN TUII PA3MHOX E€HUS

Kontpoanpyembie komnerennuu: OK 02

Kpurepun onenuBanus:

«5» - Ta0NMLa BHINOJIHEHA B ITOJTHOM 00BEME;

«4» - B XOze 3aloJHEHUs TaOMUIbl MaTepuajl OTPaKeH HE IOJHOCTbIO, MMEIOTCS
HE3HAauYUTEeIbHbIE HETOUHOCTH, HEJIOUEThI;

«3» - B XOlI€ 3amoJHEHUs TaONUIBl MaTepuaj OTPaKeH He IOJHOCThIO, UMEITCA
3HAYUTEIbHbIE HETOUHOCTH, HEZ0YETHI;

«2» - Tabauua orpaxaet MeHee 50% MaTepuaa WM He BBITOIHEHA.




4.1.1.2. PazpadoTKa JIeHTbI BpeMeHH

Pasnea 1. KiteTka — cTpYKTYPHO-QVHKIMOHAJLHAS eIUHHUIIA YKHUBOTO
Tema 1.5. ZKuzHeHHBI NUKJ KJIeTKA. MuTo3. Melio3
Pe3yabTar 00yueHHs M0 TeMe: XapaKTepu30BaTh )KU3HECHHBIN UK KIJICTKH.

Pa3padorka JieHThI BpeMeHH KU3HEHHOTO HUKJIA KIETKH

@®opMyJIMpPOBKA 3aJaHMsI: CO3JaWTEe JIGHTY BpPEMEHHU, OTPakKaloIIyK IMPOIECChl,
IPOUCXOAAIINEC B KJICTKCE. Ha3BaHI/IH mpouecccoB JOJIKHBI 6LITB pacoJIOKCHBI B
COOTBGTCTBYIOHIeﬁ )KI/ISHGHHOMy MUKITY KJIECTKHU IIOCJIEAOBATCIbHOCTH, OCHAIICHBbI KpaTKI/IM
OIMHMCAHUEM, TPUIIOKCHBI NI CTpAalluU.

3aaHue BBIMOTHACTCS B MAJIBIX Tpymnmax (3-4 yenoBeka).

KonTtpoaunpyemsbie komnerenuun: OK 02, OK 04

Pa3nen 2. CTpoenye ¥ YHKIIMH OPraHU3Ma

Tema 2.2. OHTOreHe3 pacTeHMid, ’)KHUBOTHBIX M YeJI0BeKa

Pesynbrar 00y4eHus 1o Teme: ONUCHIBaTh CTaJUU OHTOI€HE3a PACTEHUH, )KMUBOTHBIX U
YEII0BEKA.

Pa3padorka JieHTbl BpeMEeHH ¢ XapaKTePUCTHKOH 3TAaloOB OHTOreHe3a OTAeJbHOM
rpylnbl ;)KUBOTHBIX WJIH YeJIOBEKA.

@opMyJINpPOBKA 3aIaHUS: CO3JalTE JIEHTY BPEMEHHU, OTPAXKAIOIIYIO 3Tallbl OHTOr€HEe3a
OT/ICJIHOM TPYIMIIbl KWBOTHBIX MJIM YEJOBEKA C KpaTKoM xapakrepuctukoil. HasBanus craauii
JIOJKHBI OBITh PACIIONIOKEHBl B XPOHOJOIMUECKOM IOPSAKE, OCHAIIEHbl KPAaTKUM OMNHCAHHEM
OCHOBHBIX U3MEHEHHM, IPUI0KEHBI HILTFOCTPALUN.

3a/aHue BBIMOIHAETCS B MaJIbIX Tpynmnax (3-4 yenoBeka).

Konrpoanpyembie komnerenuun: OK 02, OK 04

Pa3nen 3. Teopus 3BoJ0nun

Tema 3.1. UcTopust 3BOJIIOHHOHHOTO Y4eHHsA. MUKPOIBoOTIOLMS

Pesyabrar 00y4yeHHMsi IO TeMme: XapaKTEpHU30BaTh MNPEANOCBUIKM M JBWXKYLIME CHIIbI
BO3HUKHOBEHHSI MHOT000Opa3us BUIOB.

Pa3zpa0orka J1eHTbl BpeMEeHH Pa3BUTHS BOJIOLIHOHHOIO YYCHHUS

@®opMyIHpPOBKA 3aJaHMA: CO3JANTE JICHTY BPEMEHHU, OTPAKAIOLIYIO ITAIlbl pa3BUTHUS
npeicTaBiIeHU 00 »HBOMIOLMU JKUBBIX OpraHu3MoB. Ha3BaHus 3TamoB [OJDKHBI OBITh
PAcHOJIOKEHBI B XPOHOJIOTHYECKOM MOPs/IKE, YKa3aHbl ()aMHIIMH YYEHBIX C KPaTKUM OIUCaHUEM
UX BKJIaJa B Pa3BUTUE HBOJIFOLMOHHBIX IIPEICTABIICHUN.

3a/aHue BBIMOIHAETCS B MJIBIX Tpymnnax (3-4 yenoBeka).

KonTpoanpyemsbie komnerennuun: OK 02, OK 04

Tema 3.2. MakposBoJironusi. BOSHUKHOBeHHE M pa3BUTHE KHU3HHM HA 3eMiie
Pesyabrar 00y4yeHHMsl IO TeMe: XapaKTEPHU30BaTh MNPEANOCBUIKM M JIBHXKYLIME CHIIbI
BO3HUKHOBCHUA MHOFOO6paSI/I$I BHUIOB.

Pa3pa0orka JieHTbI BpeMeHH BOBHUKHOBEHHSI U PA3BUTHA KU3HHU Ha 3emJie

DopMyJIMPOBKA 3aJaHMs: CO3JANTE JICHTY BPEMEHH, OTPAXKAIOLIYIO 3Tallbl Pa3BUTHUSA
XKU3HU Ha 3emiie. Ha3BaHuUs 3TanoB JOKHBI OBITH PACIIONIOKEHBI B XPOHOIOTHYECKOM MOPSIKE,
OCHAILIEHbl KPAaTKUM OMUCAHMEM OCHOBHBIX U3MEHEHUH,, MPUIIOKEHBI HILTIOCTPAIUH.

3aaHue BBITTOJIHACTCS B MaJIbIX rpymnmax (3 -4 deoBeka).



KonTpoanpyemsbie komnerennuun: OK 02, OK 04

Tema 3.3. IIpoucxoxkaeHue 4e10BeKa — AHTPOIOTeHe3
Pesyiabrar 00y4yeHHMs IO TeMe. XapaKTEPHU30BaTh MNPEANOCBUIKM M JIBHXKYLIME CHIIbI
BO3HUKHOBCHHUA MHOFOO6paSI/I$I BHUIOB.

Pa3pa0orka JieHTbI BpeMeHH NMPOUCXO0KICHUS YeJ0BeKa

DopMyJIHpPOBKa

3aMaHUA:

co3ganTe

JICHTY BPEMEHH,

OTPAKAIOUIYIO

OTaIlbl

aHTponoreHesa. HazBaHus 3TanoB JOJDKHBI OBITh PACIIOJIOKEHBI B XPOHOJIOTUYECKOM MOPSIKE,
OCHAILIEHbl KPAaTKUM ONHMCAHUEM OCHOBHBIX M3MEHEHUH (KOTrJa W Iie JKUJIU MpeIKH YesloBeka,
MIPOTPECCUBHBIE YEPThI, OPYAUs TPYNa), MPUI0KEHBI KAPTUHKU IPEIKOB YEIOBEKA.

3aaHue BBIMOTHACTCS B MAJIBIX Tpymnmax (3-4 yenoBeka).

KonTtpoaunpyemsbie komnerenuuu: OK 02, OK 04

[Tpu pa3paboTke peKOMEHAYETCS UCIIOIb30BaTh OHJIAMH-CEPBUCHI.
TimeRime.com

Timetoast.com

WJIM IPYTHE CEPBUCHI IS CO3aHUs JICHT BPEMECHH.

Kpurepuu oneHuBanus:

«5» - 6 6aIoB;

«4» - 4-5 G6anos;

«3» - 3 daJuia.

2 fanna 1 6ana 0 6as10B
NudopmaTuBHOCTD, | DTamnsbl pa3BUTHS | DTambl pasButus | Ha neHTe BpemeHu
WLTIOCTPANH (Iporteccon) (Iporteccon) yKa3aHbl TOJIBKO
IPaMOTHO OIKCAHbI M | TPAMOTHO OMHCAaHBI U | HA3BaHUS ATAroB
MIPOUJUTIOCTPUPOBAHBI | TIPOMJUTIOCTPUPOBAHBI | Pa3BUTHSA
" cozmepkaT (mporeccoB) W He
JTOTIOJTHUTEIIbH YO MIPOUJUTIO CTPUPOBAHBI
UH(popMaIIIO o
TeMe
XpoHosiorusi 3TanoB | XpoHOIOrus JTanoB | XpOHOJOTHUs 3TanoB | XpOHOJIOTUS  JTAIOB
pa3BuTHS pa3BUTHSA pa3BUTHS pa3BUTHS
(mpoueccoB) (nporeccoB) He | (TporeccoB) He | (mpoueccoB)
HapylleHa, HapylleHa, HO | HapyleHa
MpUBEACHA B IOJIHOM | MPUBEIEHA HE B
obbeme IIOJJHOM 00beMe
Jlekcuko- Jleata Bpemenu He | Jlenta Bpemenu He | JleHTa BPEMEHU
rpaMmMarudeckoe COIEPXKUT OMMOOK H | COMEPKHUT rpyOBIX | COAEPKUT TaK MHOTO
odopmiieHune OTIEYaTOK IrpaMMaTHYECKUX rpyOBIX
ook WUIH | TpaMMaTH4deCKUX
OIEYaTOK,  KOTOpbHIE | OMMOOK M OMEYaToK,
ObI OTBIICKAJIM | UTO €€ COIepKaHHe
BHUMAaHUE YHTATENS | TPYIHO
OT COZIepKaHMs BOCITPHHUMAETCS



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

4.1.1.3. PazpaboTKka MEHTAJIbHOMH KapThl

Pasznen 1. KiieTka — CTPYKTYPHO-DYHKIMOHAJIbHAS e IMHUIIA }KUBOTO

Tema 1.2. CTpyKTYPHO-(PYHKIIHOHAIBbHAS OPraHU3ALMSA KJIETOK

Pe3yabTar 00yyeHus 1Mo TeMe: pa3inyarh CYIICCTBCHHbBIC MPU3HAKH CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HBIX IAPCTB KUBOW TIPUPOIIHIL.

Pa3paGorka MEHTAJBHON KapThl MO KJIACCHPUKANMHU KJIETOK M MX CTPOCHHIO HA
NPO- M 3YKAPUOTHYECKHX U N0 apCTBAM

®opMy/IHpPOBKA 3alaHUSA: COCTABbTE MEHTAJbHbIE KAPThl MO KJacCU(PUKAIIUU KIETOK U
UX CTPOCHMIO Ha MPO- U IYKAPHOTUYECKUX U MO LapcTBaM. B kapTe oTpazute 0COOEHHOCTH
CTPOCHHMSI KJIIETOK Pa3HbIX LAPCTB.

[Ipu BeIMOMHEHNH 00yUaroLMeCcs paclpelesoTCsa Ha Mallble IPyNIbl (110 2-3 YeIoBeKa).

KonTtpoanpyemsbie komnerenuun: OK 02, OK 04

Pa3nen 2. CTpoenye ¥ YHKIIMH OPraHU3Ma

Tema 2.1. Ctpoenne opranusma. @opMbl pa3MHOKeHUS] OPraHU3MOB

Pesyabrar oO0y4eHHMs IO TeMe. OIHNCHIBaTb CTPOCHHE M B3aUMOCBS3b 4YacTel
MHOT'OKJIETOYHOTO OPraHU3Ma.

Pazpa0doTka MeHTAIbHONH KapThl TKaHeil, OPraHOB M CHCTEM OPraHOB 4YeJ0BeKa C
KPaTKO#i XapaKTepUCTHUKOMH X GyHKIUIA.

@opMyTHPOBKA 3aIaHHUSI: COCTABHTE MEHTAJBHBIE KapThl MO KiIaccU(UKAIIUN TKaHEH,
OpPraHoB U CHCTEM OpraHOB 4YelloBeKa. B kapTe oTpa3uTe 0COOEHHOCTH CTpOEHMs, (YHKIMIA
00beKTOB. BBl MOXeTe OOBEIUHATH OOBEKTHI IO BBIMOJHSIEMONW (YHKIMH WJIA 1O CHCTEME
OpraHoB.

[Tpu BBIOTHEHNH 00yYaOIIUecs PaCIpeAeIIOTCS Ha Majble TPYMIbI (1Mo 2-3 YenoBeka).
3ananue sABIseTCs MpodecCHoHaTbHO-0PUEHTHPOBAHHBIM.

[Ipu pa3zpaboTke peKoMeHayeTCs HCI0Ib30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WJIM IPYTrOW MHCTPYMEHT ISl CO3AAHUS MEHTAJIbHBIX KapT.
[Ipumep yacT MEHTAJILHOM KapThl:

CepaeYyHO-COCYAMCTaR CUCTEMA

nuweson
HeayaOYHO-KMLWEYHBIN TPAKT

KMLIEYHWK ABEHaQUaTHNEL

Kounrposmnpyembie komnerenuun: OK 02, OK 04

Kpurepun oneHuBaHus:
«5» - 9-8 6anoB;

«4» -7 0ajoBs;

«3» - 6-5 Gannos.

3 6anaa 2 0anaa 1 6ann
Coaep:xanue Nudopmarus Nudopmarnms Nudopmarus
Mpe/ICTaBIeHa B | IIpE/ICTABIICHA, HO | TIpejICTaBJIeHa
MOJTHOM 00beMe UMEIOTCS HETOYHOCTH | YaCTUYIHO



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

I'padnueckoe
opopmiieHre KapThI

MHuorocrynenyaras
KapTa ¢ jg00aBJeHHEM

KapTUHOK, 3HAKOB.
Hcnons3oBanue
pa3HbBIX I[BETOB Ha
OIpEeIeIEHHBIX
BETBSIX.

MHuorocrynenyaras
KapTa

IIpocroit «nay4ok»

Jlexcuko-
rpaMmMaru4eckoe
opopmiieHHE

Kapra He conepxur
OIIIMOOK M OIIEYaTOK

Kapra He conepxur
rpyOBIX
IpaMMaTHYECKUX
[91115(e10)
OIICYATOK,
OBl OTBJICKAIIH
BHUMaHHE YHTATEI
OT CONepIKaHMS

UIH
KOTOpBIE

Kapra comepxur Ttax
MHOT'O rpyoBIX
rpaMMaTUyeCKUX

OIMKMOOK U OIICYATOK,
YTO €€ CcolepkaHue

TPY/IHO
BOCIIPUHUMACTCS




4.1.1.4. PazpadoTka rioccapus

Paznen 1. KileTka — CTPYKTYPHO-DYHKIMOHAJIbHAS € IMHUIIA }KUBOT'O

Tema 1.3. CTpyKTYpPHO-(PyHKIIHOHAIbHBbIE (DAKTOPBI HACJIEACTBEHHOCTH

Pe3yabTar 00yyeHus 1Mo TeMe: pa3inyarh CYIICCTBCHHbBIC MPU3HAKH CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HBIX IAPCTB KUBOU MPHPOJIBIL.

Pa3zpaborka rimoccapus.

@opMyIHpOBKa 3aJaHUs: COCTaBbTE€ IJIOCCAPUH C OIpPENENCHUSAMU IO TeMe
«CTpyKTYpHO-(YHKIIMOHAIbHBIE (PAKTOPHI HACIEICTBEHHOCTH), UCIIOJIb3YsI MaTepuabl JIEKINH,
y4eOHUKH, CIIOBApH.

IlepeyeHb TEpMHUHOB:
Xpomocoma

Hykneorun

HyxknennoBas kuciora
Jle3okcupubonykiiennoas kuciora (JJHK)
PuGonyknennosas kuciora (PHK)
Makposprudeckast CBs3b
KomnnemenTapHOCTh

Perummkanms

Tpanckpunuus

Tpaucnsnus

buocunTes 6enka

Penapanms

l'enetnueckuii kox

Kontpoanpyembie komnerenuun: OK 01, OK 02

Pasznen 2. Ctpoenue M GyHKUMH OPraHu3mMa

Tema 2.3. 3akonomepHocTH HacaeaoBaHusl. CuenieHHOe HAac/lel0BaHie IPU3HAKOB

PE?.yJII)TaT oﬁyqemm M0 TeMe€:. OIIMChIBAaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTH U
N3MECHYUBOCTH.

Pa3zpaborka rimoccapus.
®opMyIupOBKa 3aJaHUsl: COCTaBbTE€ IJIOCCAPUH C OIpENeNeHUSIMU 10 TeMe
«3aKOHOMEPHOCTH HACJIE0BAHUS», UCIIONIb3Ysd MaTepualbl JIEKIUH, yueOHUKH, CIOBAPH.

IlepeyeHb TePMHHOB:
AJIbTEpHAaTUBHBIE PU3HAKU
AnnenpHbIC TEHBI
HeannennHbIE TEHBI
JlOMUHAHTHBIN TPU3HAK
PernieccuBHbIl NTpU3HAK
T'oMO3UTOTHBIN OpraHu3M
I'eTepo3nuroTHeI OpraHu3m
T'eroTum

deroTun

JuruOpuHoe CKpenmBaHue
Yucras TUHUS

I'ubpun

HacneactBeHHOCTD
N3MeHYnBOCTD



Jlokyc

XpoMOCOMHBIN HAOOP
CrenjeHHoe HacJaeI0BaHue
[TonHOoE cuennenune

Henonnoe cuennenue
Kpoccunrosep

HexkpoccoBepHble rameTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'erepocomsl

T'omorameTHbIN
I'ereporamerHslii o
HacnenoBaHue crenigeHHoe ¢ mojaoM
I'eneTnueckas kapTa XpOMOCOMBI

Kontpoaupyemsbie komnerenmuu: OK 01, OK 02

Paznea 3. Teopus 3BoJirouun

Tema 3.1. UcTopus 3BOJIOIHOHHOTO YUeHUs1. MUKPOIBOJIIOIUS

Pe3yabTar 00yuyeHHsl MO TeMe: XapaKTEPHU30BAaTh MPEANOCHUIKH W JABUXKYIIUNE CHJIBI
BO3HMKHOBEHUSI MHOTOOOpa3usi BUIOB.

Pa3zpaborka rimoccapus.

@D opMyIMpPOBKA 3aJaHHUSI: COCTABBTE IJIOCCApUI C ompeAeaeHus MU no teme «cropus
9BOJIIOLIMOHHOTO Y4YeHHs. MUKpPOAIBOIIOLUA», HCIOIb3Ysl Marepualbl JIEKUUH, y4eOHHKH,
CIIOBapH.

ITepeyeHb TEPMHHOB:
OBomonus

@DaKTOPHI IBOJIIOLUU
HacnencreeHHass ”3MEHUNBOCTD
EctectBenHbIi 0TOOD
HckyccTBeHHbIH 0TOOD
bops0a 3a cymecTBoBaHue
[Homymsuus

I'enoonn nonynsanuu
Mukpo3BOIIOLUS
Bunoo6paszoBanue

Konrposmnpyemblie komnerenuuun: OK 02

Kpurepuu oneHuBaHus:

«5» - comepKaHue riioccapus COOTBETCTBYET 3aJJaHHOW TeMe, COACPKUT BCE TOHATUS U
TE€PMUHBI;

«4» - comep)KaHUe INI0CCapusi COOTBETCTBYET 3a/IaHHOM TeMe, COIAEPKUT He MeHee 75%
TOHSTHH

«3» - comepKaHUe Iioccapusi COOTBETCTBYET 3aJlaHHON TeMe, colepKuT He MeHee 50%
TOHSTHI

«2» - colmeplkaHUe TJoccapusi COOTBETCTBYET 3a/JlaHHOW Teme, conepxkHuTr MeHee 50%
MOHSATHI UM HE BBIITOJIHEH.



4.1.1.5. CocTaBJjieHHe CXeM KPYroBOpOTa BellleCTB

Pasnea 4. Jxogaorus

Tema 4.1. Dxosornueckue ¢axkropsl U cpeabl ku3uu. Ilomyasums, coodmecTBa,
IKOCHCTEMBI

Pe3ynbrar o0yuyeHusi M0 Teme: ONKCHIBATh CBSI3b MEXKAY OPraHU3MOM M CPEIO €ro
oO0uTaHMsI. YCTaHABINBATh CBSI3b CTPYKTYPHI M CBOWCTB DKOCHCTEM.

®opmyaupoBka 3aganus: OMuIMTe KPyroBOPOT BELIECTBA U COCTABBTE CXEMY:

1 BapuanT — Yrepon,

2 BapuaHT — Kucnopon,

3 BapuaHT — A30T,

4 BapuanTt — Cepa,

5 BapuanTt — ®ocdop.

Jlist BBIMONHEHHUST padOThI HMCIOJB30BATh JICKIIMOHHBIA Marepuaj, PEKOMEHJIOBAHHBIC
YU4EeOHUKH.

3aaHue BBINOJIHIETCSA B MaJIbIX Ipymnmnax (1o 2-3 yenoBeka).

Kounrposmnpyembie komnerenuuu: OK 01, OK 02, OK 07

Kpurepuu oneHuBaHus:

- IPaBUJIBHOCTh BBIOOPA KOMIIOHEHTOB KPYrOBOPOTA;

- IpaBUJIbHAS TIOCIIEIOBATEIbHOCTD POMCXOISIINX MPOI[ECCOB;
- TBOPYECKUM MOAXO0] K OPOPMIICHUIO paOOTHI.



4.1.1.6. CocTaBJ/ieHHE KU3HEHHBIX HMKJI0B PACTEHHU 1O OTe/1aM

Paznea 2. Ctpoenue v pyHKIMH OPraHu3Ma

Tema 2.2. OHTOreHe3 pacTeHuii, ;)KUBOTHBIX U YeJI0BeKa
Pe3yJII)TaT Oﬁy‘leHI/lﬂ IO TE€éMeE. OINMUChIBATh CTAAWN OHTOI'CHE3a paCTeHI/II\/'I, JKUBOTHBIX U

YCJIOBCKA.

®opmyanpoBka 3agaHusi: CoCTaBbTE KU3HECHHBIC IIUKJIbI PACTEHUH 11O OT/IENIaM:
1 BapuaHT — MOXOBU/THBIE,

2 BapHaHT — XBOIIIEBU IHEIE,

3 BapMaHT — MANTOPOTHUKOBHU THEIC,
4 BapHaHT — TOJIOCEMEHHBIC,

5 BapuaHT — MOKPHITOCEMEHHBIE.

Ortansl

KHU3HCHHOI'O NIUKJIAa JOJDKHBI

OBITb  PACIIOJIOKEHBI

MIOJIIMCAHBI, IPUII0KEHBI MIITIOCTPALUU (PUCYHKH).
JUis BBINONHEHUs PabOThl MCIOJb30BAaTh JIEKIIMOHHBIA Marepuas, PEKOMEHJ/IOBAHHBIE

YU4EeOHUKH.

3a/iaHue BBIMOIHAETCS B MAJIBIX Tpymmax (1o 2-3 yenoBeka).

KonTtpoaunpyemsbie komnerennun: OK 02, OK 04

Kpurepuu ouenuBanus:

«5» - 6 6aiIoB;

«4» - 4-5 Ganos;

«3» - 3 daJuia.

IoCiIaca0oBarCiIbHO H

2 banaa 1 6ana 0 6ans0B
NudopmaTuBHOCTD, | DTanbl JKU3HEHHOIO | DTambl  KU3HEHHOIO | YKa3aHbI TOJIBKO
WLTIOCTPanuu LUKJIa TOANKCAHbl M | IMKJIA MOAMHCAHBl U | Ha3BaHUS JTaroB
MIPOUJUTFOCTPUPOBAHBI | MPOUJUTIOCTPUPOBAHBI | )KM3HEHHOIO LMKJIA U
u coaepar HE
JIONIOJTHUTENIbH YO IIPOMJLTIO CTPUPOBAHBI
UH(popMaIIIO o
TEME
XpoHosiorusi 3TanoB | XpoHOJIOruss ATanoB | XpOHOJOTHUs OTanoB | XpOHOJIOTHS  JTaloB
SKH3HEHHOTO IIUKJIA | )KU3HEHHOIO  IMKJIA | )KU3HEHHOIO  LHKJA | )KU3HEHHOIO0  ILIMKJIA
HE HapylleHa, | He  HapylleHa, HO | HapylIcHa
IIpUBEJEHA B IOJHOM | IPUBEAEHA  HE B
obbeMme IIOJJHOM 00beMe
Jlekcuko- Kusnennenii 1kn He | JKusHennbeld nuki He | JKU3HEHHBIN IIUAKIJI
rpaMMaTrH4ecKoe COIEP)KUT OLIMOOK M | COAEPKUT rpyObIX | COOEPKUT TaK MHOIO
odopmieHHe OIIE4aTOK rpaMMaTHYeCKUX rpyOBIX
oKoOoK UM | TpaMMaTu4deCKuX
OIlEYaTOK,  KOTOphIE | OMMOOK U OIEeYarToK,
OBl OTBJIEKAJIM | UTO €€ COoAepKaHhe
BHUMAaHHUE YUTATENs | TPYAHO

OT COJCPIKAHHSI

BOCITPUHHUMACTCA




4.1.2. 3ananus, HanpaBJieHHble Ha (OPMUPOBaHUE WU MPOBEPKY 3HAHMIA
4.1.2.1. ®poHTAIBHBIN OIIPOC

Pa3nen 1. KileTka — CTPYKTYPHO-QYVHKIMOHAJbHAS ¢IHHUILA 2KHBOI0

Tema 1.1. buosiorus kak Hayka. O01asi XapakTepUCTHKA KU3HU

Pe3yabTar 00y4yeHHsl 10 TeMe: ONUCHIBATh METOMBI HCCIEIOBAHUS HA MOJIEKYIISIPHOM H
KJIETOYHOM yPOBHE.

Ilepedyenb BONpocoB K (pPOHTATBLHOMY ONIPOCY:

1. Uro usyqaet 61o0rus Kak Hayka?

2. Kakue Benukue YydeHble JPEBHOCTH BHECIM 3aMETHBI BKJAJ B pPa3BUTHE
OMONIOTMYECKUX 3HAHUI?

3. Ilouemy coBpeMeHHYO OMOJIOTHIO CUUTAIOT KOMIIJIEKCHON HayKOi?

4. Kakue HampaBiieHUs] B pa3BUTUH OMOJIOTUU Bbl MOXETE BbIACIUTH?

5. Kakoe ompezneneHne MOXHO JaTh MOHATUIO <OKU3HB»? B 4eM cOCTOST OCHOBHbIE
3aTpynHEeHUs pU HOPMYIUPOBAHUH JAHHOTO O peAesIeHUs?

6. Kaxue cBolicTBa )KMBOIO BaM U3BECTHBI?

7. Kakasi cTpyKTypa cuUMTaeTCs 3JIEMEHTapHON eAMHULIEN )KUBOTr0?

Konrposmnpyembie komnerenuuun: OK 02

Tema 1.3. CTpyKTYpHO-QYHKIIHOHAIBbHBbIE (PAKTOPHI HACJIEICTBEHHOCTH
Pe3yabrar 00ydeHHs 1O TeMe: pa3jMyarh CYUIECTBEHHbIE MMPU3HAKU CTPOEHUS KIIETOK
OpPraHU3MOB Pa3HBIX LAPCTB )KMBOM MPUPOJIBI.

Ilepedyenb BONpocoB K (ppoHTAIBHOMY OIIPOCY:

1. Yro Ha3pIBalOT XpOMOCOMHBIM HabopoM? Kakue BHIIBI XpOMOCOMHBIX HaOOpPOB Bam
U3BECTHBI?

2. Kakue BemiecTBa Ha3pIBalOTCS HYKJIEUHOBBIMH KHCIOTaMH?

3. Kakue BUbI HyKJIEMHOBBIX KUCIOT OOHApPY>KEHBI B KJIeTKe?

4. Kakoe ctpoenue umeet motiekyna JIHK?

5. KakoBbl ocHoBHbIe QpyHKInu JTHK B ki1eTke?

6. B yem 3aximogaeTcst MpUHIMIT KOMIIEMEHTAPHOCTH?

7. Yro obmiero u Kakue pa3nudus uMeroTcs B ctpoennu monekyn JJHK u PHK?

8. Kakue tunst monekyn PHK Bam u3Bectas1? KakoBa nx ¢ynkums?

KonTtpoaupyemsbie komnerenmuun: OK 01, OK 02

Tema 1.4. OOMeH BellecTB U NIPpeBpallieHNe JHEPTUHU B KJIEeTKe
Pe3yabTar 00yueHusi Mo TeMe: ONMUCHIBATH OCHOBHBIC SHEPTETUUECKUE U TIJIACTHYECKUE
IIPOLIECCHI KIIETKU.

IlepeueHb BONPOCOB K (PPOHTATBLHOMY OIIPOCY:

1. Yro Ha3bIBAIOT rOMEOCTA30M?

2. Yrto Takoe metabom3m? 13 Kakux mporeccoB OH CKIIAbIBACTCS?

3. Kak cBs3anbl MeXy c000il MJ1aCTUUECKHUI U SHEPreTHUeCKUii 0OMEHbI?

4. B xakux opraHougax KJIETKH HPOUCXOOUT NEPBUYHBIN CHHTE3 OPraHUYECKUX
BELIECTB?

5. Kakyro poins B hoTocuHTE3€ UTrpaeT Xiaopoduiut?

6. [lepeuncnuTe OCHOBHBIE peaKIIMK CBETOBOH (ha3bl (hOTOCHHTE3A.

7. Kakue peakiuu u1yT B TEeMHOBOM (aze GpoTocuHTe3a?

8. Uem peakuuu XeMOCHHTEe3a OTIMYalOTCca OT (orocuHTe3a? Kakue opranusmsl



SIBJITIOTCS XEMOCHHTETHKAMU?
Konrpoanpyembie komnerenuun: OK 02
Pa3nen 2. CTpoeHne M (pYHKIIMH OPraHU3Ma

Tema 2.1. Ctpoenue oprannsma. @opmbl pa3MHOKeHHUsI OPraHU3MOB
Pe3ynbrar 00yueHHs M0 TeMe: XapaKTepU30BaTh CIIOCOOBI pa3MHOKEHUSI.

IlepeuyeHb BONPOCOB K (PPOHTATBLHOMY ONPOCY:

1. JTaiiTe onpeneneHne mporeccy pa3sMHOKEHUS OPraHU3MOB.

2. Kaxue Gpopmbl pa3MHOXKEHUSI OPraHU3MOB BCTPEUYAIOTCs B MpUpoie?
3. Kakoe pasMHOxeHHEe Ha3bIBaeTCs O€CIOIBIM?

4. Kaxue BUJIbI O€CIIONIOr0 Pa3sMHOKEHUS pa3InuyaroT?

5. KakoBo O6nonorunueckoe 3Ha4€HUE OECIOIOT0 Pa3MHOKEHUS?

6. B yem mpenmymiecTBO MOJIOBOTO PA3MHOXKEHHUS TTepet 0ecroabimM?
7. Kakue cmiocoObl MOJI0BOr0 pa3MHOKEHHS BaM U3BECTHBI?

8. '’me 1 KaKk MPOMCXOAUT Pa3BUTHE MOJOBBIX KJIETOK y )KUBOTHBIX?

9. Yro Takoe onnomgorBopeHue? Kakum oHo ObiBaet?

Konrposmnpyembie komnerenuuun: OK 02

Tema 2.3. 3aKOHOMEPHOCTH HACJIET0BAHUS
Pesynbrar 00yueHHsl MO TeMe: OMNKCHIBATH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
NU3MCHYUBOCTH.

IlepeyeHb BONPOCOB K (PPOHTATIBHOMY ONPOCY:

1. Uro usyuaet reneTuxa?

2. ITouemy nmenHo I. Menaens c4MTalOT OCHOBOMOJIOKHUKOM I'€HETUKH ?

3. YUro Takoe uncTas JMHUSA U THOpH?

4. Yro Takoe ajienbHble reHbl (aienu)?

5. Kakne ocoOu Ha3bIBAIOTCSI TOMO3UTOTHBIMH, & KaKHE - TETePO3UTOTaMu ?

6. Kakue npu3Haky Ha3bIBalOTCS JOMHUHAHTHBIMHE, a KaKHe - pereccuBHbIMU? [IpuBenure
MPUMEPBI TOMUHAHTHBIX U PEI[€CCUBHBIX MTPU3HAKOB OPTaHU3MOB.

7. ChopmynupyiiTe mpaBuiIo equHo00pa3usi rHOpHA0B epBoro noxoyeHus I. Menaens.

8. Chopmymupyiite mpaBuio paciueruieHus . Mengens.

9. CopmymupyiiTe 3akoH ynctoTel Tamer [. Menmens.

10. B uem oTnmuue IBYX MOHATUI: ()EHOTUI U TEHOTHUIT?

11. Kakoe ckpenuBaHue Ha3bIBACTCS TUTUOPUTHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBHCUMOI'O HACJIEIOBAHUS IIPU3HAKOB.

Kounrposmpyembie komnerenuuun: OK 02, OK 04

Pasneu 3. Teopusi 3BoJ1rouuu

Tema 3.1. UcTopus 3BOJIOLMOHHOIO Y4eHHs1. MUKPO3BOTIOLUA

Pe3yabrar o0ydyeHusl MO TeMe: XapaKTEpU30BaTh MPEANOCHUIKH U JABHMXKYIIUE CHIIBI
BO3HUKHOBCHHA MHOFOO6pa3H5{ BHUOB.

IIepeyeHs BONPOCOB K GPOHTATBHOMY OIIPOCY:

1. KakoBbI cHiIbHBIC U clTa0OBIe CTOPOHBI CUCTEMBI opranudeckoro mupa K. Jlunnes?
2. ChopmynupyiiTe OCHOBHBIE MOJIOKEHUs 3BOMIOIIMOHHOM Teopun XK. b. Jlamapka.
3.Tlepeuncaute NpeaNnOCHUIKH BO3SHUKHOBEHUS JaPBHHHU3MA.

4. Tlepeuncnure OCHOBHBIE MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJIIOLIUH.



KonTpoanpyemsbie komnerennuun: OK 02, OK 04

Tema 3.3. IIpoucxoxkaeHue 4e10BeKa — AHTPOIOTeHe3
Pesyiabrar 00y4yeHHMsl IO TeMe: XapaKTEPHU30BaTh MNPEANOCBUIKM M JIBHXKYLIME CHIIbI
BO3HUKHOBCHHUA MHOFOO6paSI/I$I BHUIOB.

IlepeuyeHb BONPOCOB K (PPOHTATBLHOMY ONPOCY:

1. JTaiiTe onpeneneHue aHTPOIIOIOT U H.

2. Kakue 3aiaun cTosT nepes anTponosorueit? M3 kakux pasnenoB COCTOUT 3Ta Hayka?

3. Kakne nanHble JOKa3bIBAIOT POACTBO YEIOBEKA C )KUBOTHBIMU?

4. IlepeunciuTe XapaKTepHble YEPThI, OTIIMYAIOIINE YEIOBEKA OT )KUBOTHBIX.

5. Kakue Ouomornyeckne M coIHalbHble (AKTOPbl SBHIMCH JBHKYIIUMHU CHJIAMHU
aHTpororexesa?

6. IlepeunciuTe U 0XapaKTepU3yHTe OCHOBHBIE CTAIUHU 3BOJIOLIMH YEIOBEKA.

7. JlaiiTe ONpenelIeHue YeI0BEYECKUM pacaM.

8. Ha xakue pacsl mofpa3ieistoT COBpeMEHHOe desioBeuecTBo? Ilepedncnure 0CHOBHBIE
IPU3HAKH pac.

9. IIpuBenute QaxThl, TOKA3bIBAIOIINE SAMHCTBO YEJIOBEYECKUX pac.

Kounrposmpyembie komnerenuun: OK 02, OK 04

Kpurepun onenuBanus:

«5» - OTBET MOJHBIN, pa3BEPHYTHIN;

«4» - OTBET 10CTAaTOYHO IOJIHBIH, HO €CTh HETOYHOCTH;
«3» - OTBET KPaTKUH UJIH C TPyObIMH OIINOKaMU;

«2» - OTBET HEBEPHBIN WU OTCYTCTBYET.



4.1.2.2. OuennBaeMasi JUCKYCCHA

Paznen 1. KileTka — CTPYKTYPHO-DYHKIMOHAJIbHAS € IMHUIIA }KUBOT'O

Tema 1.2. CTpyKTYPHO-(PYHKIIHOHAIBbHAS OPraHU3ALMSA KJIETOK

Pe3yabTar 00ydyeHus 1Mo Teme: pa3inyarh CYIICCTBEHHBIC MPU3HAKH CTPOCHUS KJIETOK
OpPraHU3MOB Pa3HBIX IAPCTB KUBOW IPUPOIIHI.

IlepedyeHb BONIPOCOB K OLIEHUBAEMOI TUCKYCCHH:

1. Kakoe 3HaueHnE UMEIOT HUTOJIOTMYECKUE 3HAHUS B )KU3HHU COBPEMEHHOTIO UeJI0BEKa?

2. Ilouemy MOXHO yTBEp)KIaTb, YTO XHMHUYECKUH COCTAaB KJETKH SBISIETCS
JI0Ka3aTeIbCTBOM €IMHCTBA KMBOW MPUPOABI M OOIIHOCTH KUBOM M HEXXHUBOU MPUPOIBI?

3. Ilouemy yueHble CUYMTAIOT, YTO MPOKAPHOTHl SBIAIOTCA Hauboyee IPEBHUMHU
OpraHrn3MaMHM Ha Hallel rmiaHere?

4. Ilouemy TpyHO J1€4UTh OOJIE3HU, BBI3bIBAEMbIE BUPYCaMU?

KonTpoaupyemsie komnerenmuu: OK 01, OK 02, OK 04

Paznea 2. Ctpoenne u GyHKIIMH OPraHu3Ma

Tema 2.1. Ctpoenue oprann3ma. ®opmbl pa3MHOKeHHSI OPraHU3MOB

Pesynbrar oOyyeHMss 1O TeMe: ONUCHIBaTh CTPOCHHE U B3aUMOCBA3b 4YacTel
MHOTOKJIETOYHOT'O OpPraHu3Ma.

ITepeyeHb BONIPOCOB K OLICHUBAEMOM IMCKYCCHHU

1. TloueMy 3BOJIIOLIMOHHOE Pa3BUTUE OPraHMYECKOIO MHpA MOLIJIO MO MYTH IMOSBICHUS
MHOT'OKJIETOYHOCTH?

2. Uro wumeoT O00mIEro M YeM OTIMYAIOTCSI MEXIy COOOH OTHOKJIETOYHBIE,
MHOTOKJIETOYHBIE U KOJIOHHAJIbHbIE OpraHU3Mbl?

3. Kak obecrieunBaeTcst B OpraHu3Me B3aMMOCBS3b (PyHKIIMOHHPOBAHUS BCEX OPraHoB?
OTBeT NOSICHUTE Ha IPUMEPE OpPraHU3Ma 4eJI0BEKa.

Konrtposnpyembie komnerenuun: OK 02, OK 04

Pa3nen 3. Teopus 3BoJ0onun

Tema 3.2. MakposBo.ironusi. BO3HUKHOBeHME M pa3BUTHE KHU3HHM HA 3eMuie

Pesynbrar o0yyeHuss mo TeMe: XapaKT€pH30BaTb IMPEINOCBHIIKA M JABMKYILME CHIIbI
BO3HUKHOBCHHUA MHOFOO6pa3I/I$I BHUIOB.

IlepeyeHb BONPOCOB K OLIECHMBAEMOM JUCKYCCUM

1. OObsicHuTe, MoueMy B MpolEcce pa3BUTUS KU3HU Ha 3emiie OJHU OpPTraHU3MBbI
BBIMHUPAJIM, @ HOBBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB IMOSBIISUINCH.

2. O0OBsicHHTE, TIOYEMY KOHEI] IPOTEPO30H CKOM IPbl HA3BIBAIOT BEKOM MEIY3, XOTS B 3TO
BpeMs Ha 3emiie OOMTaIN HE TOJIBKO KAIIEYHOIIOIOCTHBIE )KHBOTHEIE.

3. YueHble CUMTAIOT, YTO TepMappoaUThl (KUIICYHOIONOCTHBIC, TUIOCKUE U KOJIBYaThie
4epBU, HEKOTOpbIE MOJUTIOCKH) SIBJIAIOTCS Hanbolee IPEeBHUMHU >KUBOTHBIMU OpraHH3MaMH.
KaxkoBo, Ha Bal B3I/, 3HaU€HNE 000ETIOIIOCTH ¥ TOYEMY B XOZ[€ IBOIOIMY CTAIIU MpeodanaTh
pa3aenbHOIIONbIE BUBI.

4. JIokakuTe pOICTBO OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIII.

Konrpoanpyembie komnerenuun: OK 02, OK 04
Paznea 4. Dxojaorus

Tema 4.2. Buocdepa - r106aabLHAs IKOJIOTHYECKASA CHCTEMA
Pe3yabTar 00y4yeHHsl 1O TeMe: OINKCHIBATH CBI3b MEXKIY OPraHU3MOM W CPEIOd €ro




o0uTaHMsI. YCTaHABINBATH CBSI3b MEX]y CTPYKTypaMu OHOChEpHI.

ITepeyeHb BONIPOCOB K OLICHUBAEMOM JTMCKYCCHHU

1. T'nobanpHoe moremieHue: MUQ HIM peanbHOCTh? UTO BaM H3BECTHO O JaHHOM
spneHnu? Kakuwe QakTel CymecTBOBaHUS WM OTCYTCTBHS TJIOOAJbHOTO MOTEIUICHHS BaMm
W3BECTHBI?

2. O0ObsicauTe, Kakue (PaKTOpbl OrPaHUYMBAIOT PACHPOCTPAHEHHE KU3HH B atMocdepe,
mutocdepe, ruapocdepe.

3. Kak MOXXHO OXapakTepru30BaTh HCTOPUYECKIE U3MEHEHUS POJIH YeJoBeka B buochepe?

4. B 4éM COCTOUT IIEHHOCTh OXpaHbl Onopa3zHoobpasusi? UTo MpUBOAUT K COKPAIIEHUIO
Ouonormueckoro pasHooOpasus? Ilouemy 11 deroBedecTBa BaKHO HE JIOMYCTHTh OOCTHEHUS
OouopazHoobpasus?

5. MOXXHO 1M CYMTATh 3aBEPIICHHBIM Iporiecc GopMupoBaHus 6rnocheps?

Konrtpoaunpyemsbie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Baiusinue coHATIBHO-IK0JI0THYECKUX (PAKTOPOB HA 3I0POBbE YeI0BEKa
Pesynbrar o0yueHMss 1O TeMe. HHTEPIPETUPOBATh PE3yJIbTaThl IMPOBEIECHHOIO
OMOIKOJIOTMUECKOT0 IKCIEPUMEHTA C UCIOJIb30BAaHUEM KOJIMYECTBEHHBIX METOIOB

ITepeyeHb BONPOCOB K OIEHUBAEMOM TUCKYCCHHA:

1. Kak cka3pIBaeTcsi COCTOSIHUE MPUPOIHOIN OKpY’KaloIllel cpelibl Ha 310pOBhE YenoBeka?
Kakue HeusBecTHble paHee O0JI€3HM TMOSBUIIMCh B pe3yjbTaTe JAEHCTBUS TEXHOICHHBIX
(dakropoB?

2. B mocnemnee Bpemsi HaAOMIOmAETCS TEHACHIUS K BCEOOIICH KOMITbIOTEPHU3AIINU:
MEPCOHAJIbHBIC KOMITBIOTEPBI HCIOJB3YIOTCA Ha pabore, B mkoie, goMa. OIHAKO OHH
OTIPECIICHHBIM 00pa30M 3arps3HSAIOT OKPYXKAIOIIYI0 Cpely, U 3TO OIHA W3 Hanboyiee Ba)KHBIX
ceifuac JKOJIOrMYecKkux mpodieM. UTo 3TO 3a 3arps3HEHHEe W KaK OHO BJIMSIET Ha 3I0pPOBBE
yeloBeka?

3. MoxeT 11 4enoBeK kKUTh B OecuryMHO# cpene? UTo sBIsSeTCS MCTOYHUKOM IIyMa B
OKpyXarwlueM Hac mnpocTpancTBe? HazoBuTe MOCIENCTBUS ILIYMOBOTO 3arpsi3HEHUS JIs
yenoBeka. Kak Mbl MokeM O0pPOThCS ¢ ITyMOBBIM 3arpsi3HEHHEM ?

4. HaM 9acTo Ka)XeTCs, YTO C 3arps3HEHHUEM OKPYKAIOIMIEH Cpeabl Mbl CTAIKHBACMCS
JUIIb Ha YIUIIE, U IO3TOMY Ha KOJIOTHIO HALIMX KBAapTUp oOpalaeM Malio BHUMaHus. Kakue ke
OIMMACHOCTHU TMOJCTEPEraloT HacC IoMa, U KaK OHU OTpakaroTcs Ha HamieM 310poBbe? Kak MOXHO
CHU3UTH BIIMSHUE BPEAHBIX IKOJOTUYECKUX (PAKTOPOB B HAIIMX KBapTUpax?

5. B 1990-e rr. ®unens Kactpo B Ha3uIaHWE CBOMM COTpa)iJaHaM OTKa3ajCs OT OIHOMN
BpeIHOW TMPHUBBIUKM, 3a 4YTO OBUI HarpaxkaeH Menaiplo BcemupHON opraHuzanuu
3apaBooxpaHeHus. OT yero oH oTkazayuca? UTo Takoe MacCUBHOE KypEeHHUE U YEM OHO OMacHoO?

6. [Touemy npecTHKHO BECTH 310POBBII 00pa3 )KU3HU?

Kounrposmpyembie komnerenuun: OK 02, OK 04, OK 07

Kpurepun oneHuBaHus:

«5» - AKTMBHOE y4yacTue B JUCKycCUU. BbrICKa3blBaHHE COOTBETCTBYET 3a/IaHHOU TeMe,
XapaKTepu3yeTcsl BBICOKON MH()OPMAaTUBHOCTHIO U OPUTHHAIBHOCTbBIO, apI'yMEHTHI TIOAKPETIIICHBI
yOenuTeIbHbIMU IPUMEPAMHU.

«4» - JlocTaTOUHO aKTHBHOE ydyacTHe B JUCKyccHH. JlomyckaeTcs He3HauHuTelbHOE
OTKJIOHEHHWE OT TEMBl JUCKYCCHHU. BpICKa3plBaHME HOCUT OTYACTH  TPUBHUAJIBHBIM,
IMOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI NOAKPEIIEHBI IPUMEPAMH.

«3» - [laccuBHOe yuacTHe B JUCKyCCHH. BBICKa3bIBaHHE XapaKTepU3yeTcss HU3KOM
MH(OPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPa)KaeT MOJIHOTO MOHUMAHUS TeMbl TUCKYCCHH.
ApryMeHThl cpOpMYIMpPOBaHbI a0CTPaKTHO. [IpuMepsl OTCYTCTBYIOT.



«2» - [laccuBHOE yyacTHe B IUCKYyCCHH. BbICKa3pIBaHHE HE COOTBETCTBYET 3aJaHHOI
TeMe, OTCYTCTBYIOT apT'yMEHTHI B MOJIb3Y KAKON -TMOO TOUKH 3PEHUS.



4.1.2.3. O6cyxneHue Mo BONPOCaM JeKIHH

Pasnea 1. KiteTka — cTpYKTYPHO-QVHKIMOHAJLHAS eIUHHUIIA YKHUBOTO
Tema 1.5. ZKuzHeHHBI NUKJ KJIeTKA. MuTo3. Melio3
Pe3yibTar 00yueHHs 0 TeMe: XapaKTepU30BaTh )KM3HECHHBIN ITUKIT KJIETKH .

Ilepeyenb BONPOCOB 11s1 00CYKIEHUS:

Kakwue n3amMeHeHus B KJeTKe MPEaIIeCTBYIOT ICTICHUIO?

OxapaxTepusyiite pa3pl MUTO3a U KPATKO PACCKAKHUTE, KAaK MPOUCXOIUT ITOT IPOIECC.
B uem 3akmrouaercss OMOJIOrHYeCcKoe 3HaUCHUE MUTO3a?

YeM Mei03 OTIUYaeTCsT OT MUTO3a?

B gem 3akimrouaeTcs OMOIOrHYECKOE 3HAUEHE Meiio3a?

okrwbdPE

KonTtpoaunpyemsbie komnerenuun: OK 02, OK 04

Kpurepun onenuBanus:

«5» - OTBET MOJIHBIN, pa3BEPHYTHIH;

«4» - OTBET JI0CTATOYHO IOJIHBIH, HO €CTh HETOYHOCTH;
«3» - OTBET KPATKUH UITH C TPYOBIMH OIIUOKAMU;

«2» - OTBET HEBEPHBII NI OTCYTCTBYET.



4.1.2.4. TectupoBanue

Paznen 2. CtpoeHue M GyHKIMH OpraHuzmMa

Tema 2.2. OHTOreHe3 pacTeHuii, ;)kKUBOTHBIX H YeJI0BEKa

Pe3yJ1bTaT Oﬁy‘leHI/lﬂ IO TE€éMeE. OINMUChIBATh CTAAWN OHTOI'CHE3a paCTeHHﬁ, JKHUBOTHBIX U
YeJIOBeKa.

TecToBoe 3a1anne
1. Kto BBE) B OMOIOTHYECKYIO HAYKy TEPMHH «OHTOTEHE3»?
1) XK. b. Jlamapk
2) Y. lapBun
3) O.T. I'ekkens
4) T Mennaenn

2. Ctaausi OHOCIIOWHOTO 3apOJIbIIia:
1) Hetipyna

2) 6nactyna

3) racrpyna

4) me3onepma

3. JIByXCIOHHBIN 3apOIBIII:
1) Gnacryna

2) mopyina

3) Heiipyna

4) ractpyna

4. U3 me3onepmbl HOpMUPYIOTCS
1) nerkue

2) TmeveHb

3) KpOBEHOCHBIE COCY/IBI

4) HepBHAs cucTeMa

5. Y M03BOHOYHBIX JKUBOTHBIX MPSMOE Pa3BUTHE XapaKTEPHO JJIS:
1) pbIO, 3eMHOBOIHBIX, PETITHIIHIA

2) ampuOHit, ITUL, MICKOTTHTAFOIIIX

3) 3eMHOBOHBIX, TPECMBIKAIO X CSI

4) nTHI], MICKOITUTAIO IIKX

6. YcraHoBHTE COOTBETCTBHE MCXKAY TUIIAMHU HOCT3M6pI/IOHaJ'IBHOFO pasBUTUA H
KOHKPCTHBIMU OpraHu3MaMu:

IIpumeps! opraHu3mMoB Tunel pazBuTHs
1) Sctpeb-nepeneasiTHUK A) Ipsimoe pa3Butue
2) Bensinka 0OBIKHOBEHHAs b) Henpsimoe pazButue

3) BoubIast manga

4) Maiickuii ;K yK

5) ApeBecHast KBaKIia
6) ['ony6oii kuT

7) O3epHas nsTyIIKA
8) [Mayk-kpecToBHK

7. 3akoHunTe onpeneseHue. CIusHUE MOJOBBIX KIJIETOK -

8. 3akonuure onpeaesenue. OmIog0TBOpEeHHAs SHIEKIIETKA -




9. 3akoHuure omnpeaejacHue. Pa3zButue cucrem OpraHoB 3apoAbllia -

ITAJIOHBI OTBETOB:

Ne 3apanus 1 2 3 4 5 6

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

OTBET OILJIOJIOTBOPEHHE 3UroTa OpraHoreHes

Konrposnpyembie komnerenuumn: OK 02

Tema 2.3. 3akoHoMepHOcTH HacjieqoBanus. ClenjieHHOe HacJieJ0OBaHHe NPU3HAKOB
Pesynbrar o0yueHusi 1m0 Teme: ONMCHIBATb 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U

N3MCHYUBOCTH. OHpe}IeJ’IHTL BCPOATHOCTb BO3HUKHOBCHHS HACJIICACTBCHHBIX IPU3HAKOB IIpHU
PA3IMIHBbIX BBaHMO}IeﬁCTBHHX T'CHOB.

TecToBOE 3a1aHue
1. K B3auMOmeicTBUAM ajIelIbHBIX TEHOB HE OTHOCST:
1) snucras, nonuMepuio, MogUUIIUPYIOIIee 1eHCTBUE T'EHOB
2) Koomnepauo, MHOKECTBEHHbBIN aJIeIu3M
3) cBEpXIOMUHHPOBAHUE, KOMILJIEMEHTAPHOCTh
4) KOMOMUHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHHUE

2. IlposiBieHNe y TETEPO3UTOT TMPU3HAKOB, JACTEPMUHUPYEMBIX JBYMsS aJUIEISIMH,

HaOII0IaeTCs IPH:

1) cBEpX1IOMUHUPOBAHU U
2) anucTase

3) KOIOMUHHPOBAHUH

4) onumepun

3. HacnenoBanue 4eTBepTOil Ipynibl KPOBU OTHOCAT K THITY B3aUMOJIEH CTBUS:
1) KomOMUHH POBAaHUE

2) cBEpXJOMUHUPOBaHUE

3) noaHOE JOMUHUPOBAHUE

4) mpoMeXyTOYHOE TOMUHUPOBAHUE

4. HacnenoBaHue IIMHOIMIUIOBOM OKpPackKd Yy KpPOJMKOB KOHTPOJIUPYETCS Tpems

amensmu: A, a u ah. Kaxmas 0coOb sIBIsieTCS HOCUTENEM TOJIBKO IBYX U3 HUX. JTO MPUMEP:

1) koMIIEMEHTapHOCTU

2) Koorepanuu

3) MHOXECTBEHHOI'0 aJljIeI3Ma
4) nouMepun

5. llosiBneHne HOBOOOpa3oBaHUII MpPU COBMECTHOM JE€HCTBUM JBYX JOMHHAHTHBIX

HCAJIJICJIBHBIX T'CHOB, KOI'ZIa B I'OMO3WUI'OTHOM HJIM B TI'€TCPO3UTOTHOM COCTOSSHHH Pa3BHUBACTCIA
HOBBIN NPU3HAK, HAOIIOAAETCS MIPH:

1) KOMILJIEMEHTapHOCTU

2) Koonepanuu

3) MOJHOM JIOMUHHPOBAHHH

4) neiicTBUU T€HOB-MOIU(PHKATOPOB

6. Eciu omuH JOMUHAHTHBIN T€H MOAABJISCT NEHCTBHE IPYroro JOMUHAHTHOTO T'eHA, TO

— 9TO NMPHUMED:

1) peieccuBHOroO 3MKUCTa3a




2) noauMepuun
3) IOMUHAHTHOTO 3MUCTa3a
4) MHOXKE€CTBEHHOI'0 aJljIesu3Ma

7. CueryieHHOE HACJIeIOBAHUE -

1) coBMecTHOE HaclieoBaHUE JIOOBIX TE€HOB

2) COBMECTHOE HaclieIOBaHNE I'eHOB, JTOKATM30BaHHBIX B OTHOW XPOMOCOME
3) HacnemoBaHNE IT'eHOB, KOHTPOIUPYIOIINX CXOAHBIC MTPU3HAKU

4) HacnenOBaHME FEHOB Pa3HBIX XPOMOCOM

8. Ha kakux o0bekTax mpoBoui uccienoanus T. Mopran
1) ropox

2) HOYHAs KpacaBHIla

3) MyX# ApO30(HITBI

4) MbIIIu

9. Kakue npu3Haku MOTYT HAaCJIEA0BAThLCS C ITOJIOM YeloBeKa?
1) poct

2) 1BeT a3

3) maIbTOHHM3M

4) criocoOHOCTh K (husuyeckoit pabote

10. Yucro rpynm CIemnieHus: B KAPHOTHIIE YEIOBEKa
11

2)2

3) 46

4) 23

11. B ompitax T. Moprana mnpu ckpemmBanuu TuOpumHoro camna (AaBb) u
JTUTOMO3UTOTHOH pellecCUBHOM caMKu (aabb) HabmrOMaIOCh

1) monHoe cueniexnue

2) HEMOoJHOE ClIeTIeHH e

3) He3aBUCUMOE HACJICIOBAHHE

4) cBOOOIHOE HACJICIOBAHHE

12. Kpoccunrosep - 310

1) oOMeH reHeTHYeCKMM MaTepHaIoM MEXIY pa3InYHbBIMH XPOMOCOMaMH

2) oOMeH (parMeHTaMH MEX/1y ayTOCOMaMU M TOHOCOMaMH

3) oOMeH (parMeHTaMH MY XPOMaTHAaMH OJHOH XPOMOCOMBI

4) 0OMeH MJICHTUYHBIMU Y4aCTKaAMHU HECECTPUHCKUX XPOMATH]I OJIHOM Maphl XpPOMOCOM

13. B pomocnoBHOM IpU PEIECCHBHOM X-CIICTICHHOM THITE HACTIEIOBAHUS
1) onuH U3 poauTesnel 00a3aTeIbHO O0IeH

2) OOJBbHBIC B Ka)K1OM ITOKOJICHUU

3) paBHOBEPOATHO OOJICIOT MY)KUYMHBI U JKECHIIMHBI

4) 0OJIbHBI YKEHIIUHBI [10 JIMHUUA MATePH

14. Cuna cuernieHusi T€HOB B XpOMOCOME

1) He 3aBUCUT OT B3aUMOPACIIOJI0KEHHUS T€HOB

2) IpsSIMO TTPOMOPIIMOHATIPHA PACCTOSHUIO MEX]Ty TeHAMH
3) 3aBHCHUT OT COCTaBa T€HOB

4) 0O6paTHO MPONOPITMOHATBHA PACCTOSHUIO MKy TeHAMHU



15. B xakux ciydasx MOXXET POAMTHCS JIeBOUYKa, OOoeromas reMorimein?
1) ecnu 3710pOBast MaTh TOMO3HMIOTHA, @ OTeIl 0oJieeT reMo(uIH el

2) eciu MaTh FeTEPO3UTOTHA, a OTel 0oJieeT reModuInei

3) eciu OTeIl ¥ TOMO3UTOTHASI MaTh 3I0POBBI

4) ecii MaTh FETEPO3UTOTHA, & OTEIL 30POB

16. B xakoM ciy4ae pomsTcs 3M0pOBBIC MeTH (MAlBYUKUA U JEBOYKH), €CIU OTel O0JeH

remoduein?
1) MaTh TOMO3UTOTHA 10 pereccuBHOMY mpusHaky (XhXh)
2) MaTh TOMO3UTOTHA M0 JOMUHAHTHOMY nipu3Haky (XHXH)
3) matb reteposurotaa (XHXh)
4) B 1r000M citydae pofsitesi 00JIbHBIC 1ETH

ITAJIOHBI OTBETOB:

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

Ne 3aanus 7 8 9 10 11 12 13 14 15 16
OTBET 2 3 3 4 1 4 3 2 2 2

KonTpoanpyemsbie komnerennuu: OK 01, OK 02

Tema 2.4. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

Pesy.m)TaT oﬁyqemm 0 TeMe:. ONMChIBATh 3aKOHOMCPHOCTH HACJICACTBCHHOCTH U
HU3MCHYHNBOCTH. OHpGI{GJI?ITI) THII MyTalluu Opy 1€pe€aadc HaCJICACTBCHHBIX ITPU3HAKOB.

TecToBoe 3a1anne
1. BbiOepuTe TPU BEPHBIX 0TBETA U3 IIECTH.
UYeM xapakTepu3yeTcsi TeHOMHas MyTalus?
1) u3MeHeHneM HYKJICOTHAHOU TocnenoBarenbHocT JJHK
2) yTparoil 0lHOI XpOMOCOMBI B TUIIJIOUAHOM Habope
3) KpaTHBIM YBEJIHMUEHUEM YHCIIa XPOMOCOM
4) n3MeHEeHNEeM CTPYKTYpPbl CHHTE3UPYEMBIX OEIKOB
5) yIBOEHHMEM y4acTKa XpOMOCOMBI
6) U3MEHEHHEM YHCJIa XPOMOCOM B KapuOTHUIIE

2. BoiOGepuTe 1Ba BepHbIX 0TBETA U3 NATH.

MyTauuoHHasT HM3MEHYMBOCTh II€pelaeTcsl MO HaclEeACTBY, TaK Kak
MHOTOKJIETOYHOM OPraHU3MeE B!

1) Muokapue

2) sIeKIeTKax

3) mia3mMe KpoBHU

4) MEXKIJIETOUHOM BELIECTBE

5) ciepmaro3ongax

3. BoiOepuTe 1Ba BepHbIX 0TBETA U3 NATH.

Hopwma peakunu:

1) U3MeHSIET TeHOTHIT OPTaHU3Ma

2) omnpenenseTcsi TeHOTUIIOM OpraHu3Ma

3) BeneT K MyTanuu

4) n3MeHsET JIOKYChl T€HOB

BO3HUKACT B

5) dbopMupyeT B OHTOTE€HE3€, B 3aBUCUMOCTH OT YCIOBHM CpPENbl, pa3Hbie ()EHOTHITHI

4. Bce npuBeléHHbIe HUKe TNPHU3HAKH, KPOMe [BYX, MO’KHO HCIOJb30BaTh B




KayecTBe MPUMepPa XPOMOCOMHBIX IlepecTPoeK.

Omnpenenure 1Ba NpU3HAKa, «BBIIAJAIONIMX» U3 OOIIEro CHUCKA, U 3alMIIMTE B OTBET
U QPBI, O KOTOPHIMU OHHM YKa3aHBI:

1) IToBopoT yuactka xpomocomsbl Ha 180 rpaaycoB OTHOCUTCS K MyTalUsIM

2) 3aMeHa OJIHOT'0 HYKJICOTHAa Ha apyroi B cTpyktype JJHK

3) KonupoBaHnue ydacTka XpoMOCOMBI

4) YTpaTa yyacTka XpOMOCOMBI

5) N3MeHeHHe Kom4yecTBa XpOMOCOM, KOTOPOE KpaTHO raruionTHOMY Habopy

5. BoiOGepuTe 1Ba BepHBIX 0TBETA U3 NATH.

N3MeHYnBOCTb, KOTOpasi UTPAeT PEIIAIOIIYIO POJIb B IBOIOIINHU:
1) cooTHOCHTENBHAS

2) onpenenéHHas

3) MyTaloHHas

4) sKoyoruyeckas

5) reHoTHNIHYECKast

6. BbiOepuTe 1Ba BePHBIX OTBETA U3 MSITH.

K macnencTBeHHON H3MEHUYMBOCTH HE OTHOCUTCS U3MEHUMBOCT.
1) unuBUAYyaIbHAS

2) MyTalMOHHast

3) MoardUKaIMOHHAS

4) koMOWHAaTUBHAS

5) onpeneneHHas

7. BblOepuTe TpU BepHbIX 0TBETA U3 LIECTH.

MyTannoHHast U3MEHYUBOCTb 00YCIIOBJIEHA:

1) cnupanuzanuei XpoMocoM

2) cmyyallHOM BcTpedel raMeT IpU OMJIOJOTBOPEHUN

3) 3aMeHON HYKJIEOTH]IOB

4) U3MeHEeHueM yucia XpoMocoM

5) HE3aBUCHMBIM PACXOXKACHHEM IOMOJIOTMYHBIX XPOMOCOM B Meiio3e
6) BCTaBKOI HyKJICOTHOB

8. YcraHoBHTE COOTBETCTBHE MEIKAY XapaKTepI/ICTI/IKOﬁ MyTalluu U e€ BUIOM:

XapaKkTeprCTHKa MyTalluu Bua myTanuun

1) u3smeHeHue nmocnenoBareaIbHOCTH HyKiIeoTu10B B Mosiekyie JIHK  A) rennas

2) U3MEHEHHE CTPOCHUS XPOMOCOM b) xpomocomHas
3) U3MEHEHHE YHUCIIa XPOMOCOM B SIIIPE B) renomuas

4) MONMUTLITON TS
5) u3MeHeHue MO CIIe0BaTEIbHOCTH PACIIOIOKEHHS TCHOB

9. VYcraHoBuTe COOTBETCTBHE MeXKIYy XapPaKTePUCTHKAMH M3MEHYHUBOCTH M eé
BU/IAMU:

XapakTepuCTUKU U3MEHYHNBOCTU Buibl u3MeHUMBOCTH
1) usmensiet heHOTUN B MpeAeIax HOPMbI PeaKINU A) MyTaloHHas
2) nmepenaéTcs 1Mo HACIEICTBY b) monu pukarmonnas

3) 3arparuBaeT reHbl, XpOMOCOMBI

4) BBI3BIBACT OJIMHAKOBBIE U3MEHEHHUS Y BCeX 0co0el Buaa
5) BBI3BIBAET MHIUBUIyaIbHbIE U3MEHEHUS

6) amanTUBHA K YCJIOBUSAM CPEJIbI



ITa0HbI OTBETOB:

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,25b,3B,4B,5b
Ne 3ananus 9

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

Konrposnpyembie komnerenuun: OK 01, OK 02

Paznen 4. Jkogaorus
Tema 4.1. Jxonorudeckne ¢gaxropbl M cpeabl sku3Hu. Ilomyasiums, coodmecTBa,

IKOCUCTEMbBI

PesyanaT oﬁyquml 0 TeMe:. OIMCBIBATH CBs3b MEXKIY OpPraHM3MOM H CpG}]Oﬁ €ro

o0OuTaHus.

TecToBoe 3aganue
1. Hayka, u3yuatoias CBs31 OpraHM3MOB C OKpY’Karollei cpenoi
1) 300morust
2) 6oTtaHMKa
3) anaTomust
4) sxosiorus

2. @axTOophl HEKUBOU IPUPOJIbI, BO3JICHCTBYIOIIME HA OPraHU3M
1) abuotnueckue

2) OMOTHYECKHE

3) aHTpOIOreHHbIE

4) OMOXUMHY ECKHE

3. @axkTOpsI )KUBOM MPUPOJIBI, BO3IEHCTBYIOIINE HA OPraHU3M
1) abuotnueckue

2) buotuueckue

3) aHTpOIIOTr eHHbIE

4) OMOXUMHY ECKHE

4, Bo3zaeiicTBue uenoBeka 1 €ro Xo3sMCTBEHHOMN JIeITeIbHOCTH Ha JKUBEIC OpraHu3Mbl U

IPUPOY B LIETIOM

1) abuotnueckue GpakTopsl

2) 6buotnueckue GpakTopsl

3) aHTpONOreHHbIE (PAKTOPHI
4) pusnonoruueckue GakTOPbI

5. Dkonoruueckuii HakTop, BHIXOASIIUHN 32 MPEAesbl BBIHOCIUBOCTH OPraHU3MOB
1) aHTpOTIOT eHHBII

2) orpaHMYUBAIOIINI

3) abuotnueckuii

4) CTUMYIUPYIOIIHI

6. BiusiHue )KMBBIX OPraHU3MOB JIPYT Ha Ipyra
1) abuotnueckue HakTopbl

2) 6uotnueckue GpakTopsl

3) aHTpOnOreHHble PaKTOPbI

4) ¢puznonorunyeckue HakTopsl



7. buotnueckumu pakropamu SBISIOTCS

1) ocymienue 0010T, BEIpyOKa JIECOB, CTPOUTENBCTBO JOPOT

2) pactenusi, 0aKTepuH, rpuObI, )KUBOTHBIC, BUPYChI

3) napa3uTu3M, XUIIHUYECTBO, KOHKYPEHIIHS, CUMONO3

4) TemnepaTypa, COCTaB BO3/1yXa U IOYBBI, peibed, CBET, BIAKHOCTb

8. K abuotnueckum (axropam cpeibl OTHOCST
1) ocenHuit mucTOMA

2) CTPOUTENBCTBO TIOTHH

3) oOuITBHBIN CHEroman

4) MUTpAITUIO TITHUII

9. Boxnas cpena oOMTaHUS XapaKTepU3yeTcsl CICAYIOIIMMU 0COOECHHOCTSIMH
1) ManbIM copepKaHHEM KU CIIOpoia

2) CUIBHBIMU TIEpeTaiaMy JIaBJICHUS

3) HU3KOI MITOTHOCTHIO

4) orpaHMYeHHON MPOHUIIAEMOCTHIO I CBETa

5) obunmeM cBeTa U BHICOKHM COZIEp)KaHHEM KHCIOpoia

6) 3HaYUTEIbHBIMU IIE€pEajaMu TEMIIEPATYP

10. HaszemHO-BO3gymHast cpema  OOMTAaHUS  XapaKTEPU3yeTCs  CIEAYIOLIMMHU
0COOEHHOCTSIMHU

1) ManbIM coaepkaHuEM KHCIIOpo/ia

2) CUIBHBIMU TI€periajiaMu JTaBJICHUs

3) HU3KOM IOTHOCTHIO

4) orpaHUYEHHOW MPOHUIIAEMOCTHIO JIJIsl CBETA

5) oOunmem cBeTa M BHICOKHUM COZIep)KaHUEM KHUCIOpoaa

6) 3HAUUTEIBHBIMH TEpenaiaMu TEMIIEPATYP

ITAJIOHBI OTBETOB:

IN
Ul
o
~
oo
©

Ne 3amanus 1 2 3 10

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

Konrtpoaunpyemsbie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.2. Buocdepa - riiodajabHasi IKOJI0THYECKAs CHCTEMA
Pe3yiabrar 00y4eHHsl 10 Teme: OINHUCHIBATh CBSI3b MEXKJY OPraHU3MOM U CpeloH €ero
o0uTaHMsI. YCTaHABIMBATH CBSI3b MEXY CTPYKTYpamu Ouocgepsl.

TecToBOE 3a1aHHUe
1. SIBneHHST KPYroBOpOTa BEMIECTB M JHEPIHH, MPOUCXOISANIME IMPH YYACTUU IKUBBIX
OpPraHU3MOB, M3y4alOT Ha YPOBHE
1) 6uochepHom
2) OUOTeOIEHOTHY € CKOM
3) monyNisIIuOHHO-BHUI0BOM
4) opraHU3MEHHOM

2. HeoGxonnmoe ycnoBue cCoOXpaHeHHs paBHOBeCUs B Onocdepe

1) sBOMIOIUSL OPraHUYECKOTO MUpa

2) 3aMKHYTBIM KpyroBOPOT BELIECTB U SHEPTrUU

3) ycuiieHHne NPOMBIIUICHHON U CHUKEHHUE CeJIbCKOX03sIICTBEHHOU 1eSITeIbHOCTU
YenoBeKa

4) ycuseHue CellbCKOX03iCTBEHHOW U CHMYKEHU € TTPOMBITINICHHOHN JACATEIhHOCTH




YCJIOBCKaA

3. B 6buocdepe

1) Guomacca pacteHui paBHa OMOMacCe JKUBOTHBIX

2) 6uomacca JKMBOTHBIX BO MHOI'O pa3 IPEBBIIIAET OMoMaccy pacTeHHM

3) 6uomMacca pacTeHUI BO MHOTO pa3 MpeBbIIIaeT OMOMacCy KUBOTHBIX

4) cooTHOLIEHUS] OOMacC pacCTEHUH U )KUBOTHBIX MTOCTOSIHHO U3MEHSETCS

4. buocdepa sBISIETCS OTKPBITON CHCTEMOH, TaK KaK OHa
1) cnocoOHa K caMmOperyJsiuu

2) cnocoOHa U3MEHATHCS BO BpEMEHHU

3) COCTOUT U3 IKOCHUCTEM

4) cBsi3aHa ¢ KOCMOCOM OOMEHOM BEILECTB

5. BepxHss rpanuna 6unocdepsl HaxonuTcs Ha BbIcoTe 20 KM OT IOBEPXHOCTH 3€MJIM, TaK
KaK TaM

1) oTCyTCTBYET KHCIIOPOX

2) OTCYTCTBYET CBET

3) oueHb HU3Kas TEMIIepaTypa

4) pa3MemiaeTcs 030HOBBIN CITOM

6. OGonouka 3emiid, HAcElICHHAs >KUBBIMU OpraHU3MamMH M TpeoOpa3OBaHHAs HMH,
Ha3bIBACTCS

1) runpocdepa

2) mutocdepa

3) Hoocdepa

4) buocepa

7. Tlo ompenenenuto B.M. BepHaackoro Bemymiass poib B CO3MaHHH HOOCGhEpH
MPUHAIJICKUT

1) 6axTepusim

2) pacTeHusIM

3) kocMocy

4) yenoBeky

8. [Mognepxanuto paBHOBeCHs B Onochepe, ee IeT0CTHOCTH CIIOCOOCTBYET
1) coxpanenune OuopaszHooOpasus

2) BCeNeHHEe HOBBIX BHJ/IOB B 9KOCHCTEMbI

3) co3maHue arpo3KoCHCTEM

4) pacmpeHue IO 1 3eMelb, 3aHATHIX KyJIbTYPHBIME PaCTCHHSIMH

9. YeroitunBocTh 6uocheps! Kak r1o0anbHOM HKOCHCTEMBI OIIpeesieTcs
1) pasHOOOpasuem ee BHIOBOTO COCTaBa

2) KOHKYpEHIIUEeH MEXy OpraHu3MamMu

3) nonyasiIuOHHBIMU BOJTHAMHU

4) 3aKOHOMEPHOCTSMH HACJICICTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

10. Boizenenue B atmocepy OKCUI0B CEepbl, a30Ta BHI3bIBACT
1) ymeHbII€HUE 030HOBOTO CJ105

2) 3acoJieHEe MUPOBOIO OKeaHa

3) BbINIaJIeHUE KUCIOTHBIX JTOKIEH

4) yBenn4eHne KOHIIEHTPAIMH YIJIEKHCIIOro rasa



ITa0HbI OTBETOB:

10

w
I
(6]
o
~
(o]
©

Ne 3aanus 1 2

N
N
N
N
=
=
w

OTBET 1 2 3

Konrposmnpyembie komnerenuun: OK 01, OK 02, OK 07

Tema 4.3. Brusinne aHTPonoreHHbIX (pakToOpoB Ha Ouochepy

Pe3yabrar o0y4yeHuss 10 TeMe: ONKMCHIBaTh IIIOOANbHBIE U pPErHOHAJIbLHbBIC
IKOJIOTHYECKHE TPOOIEeMbl W MYyTH WX MUHUMH3anuH. [lpemnarate cnocoObl AEHCTBUS IO
0e30MmacHOMy TIOBEICHUIO M CHW)KCHUIO BJIMSHUS YEJIOBEKAa Ha NMPHPOAHYIO cpedy. Breiomparsb
MepBbI JIJIsl COXpaHeHHs O0Mopa3Hoo0pas3usl.

TecroBoe 3an1anue
1. AuTpornoreHHsie GaKTOpPHI - ITO
1) mo6ble neificTBUS YenoBeKa, U3MEHSIOIIE IPUPOTY
2) BIUsSHUE IPUPOABI HA JAEHCTBUS YeloBeKa
3) yXyAlLIeHne 3KOJI0rMUeCKOl CUTyaluu
4) ynyulieHue 9KOJI0rMYecKOi cuTyaluu

2. VI3 crincka BBIOEpUTE MPSIMOM aHTPOIIOT €HHBIN (haKTOp
1) 3KCIIOPT TOIUIMBHBIX MEJUIET

2) IPOU3BOICTBO MOPOXKEHOT'O

3) BeIpyOKa poru

4) BBIIIaBKA METAaJIa

3. 13 cnucka BpIOEpUTE KOCBEHHBIM aHTPOIOT€HHBIN (haKTOP
1) cTpoUTENBCTBO TIIOTUHBI

2) CTpOUTENILCTBO HOBOT'O MOCEIIKA

3) MoziepHU3aIUs OYUCTHBIX COOPYKEHHI CTaporo 3aBojia
4) OXOTHUYHUH CE30H

4. Ipsimoit HarpeB Ouocdepsl K YeMy MPUBOAUT?
1) U3MEHEHUIO TTOTOIBI

2) U3MCHEHHIO HEOMOJIOTHYCCKHX TPOIIECCOB

3) U3MEHEHHIO KJInMara

4) HapyIICHUIO a30HOBOT'O CIIOS

5. KpyroBopot kakoro BemiecTBa oka3aH Ha pUCyHKe?
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1) Bomopona
2) yriepona
3) a3ora

4) kucinopoaa

6. PazBenka, 100bI4a, mepepaboTKa MOJE3HBIX MCKOIMMAEMBIX - 3TO KaKas JesTeIbHOCTh?
1) ropHO-TeXHHUYECKAsI

2) UHXEHEPHO-CTPOUTEIIbHASI

3) CcenbCKOX03sHCTBEHHAS

4) uHXeHepHas

7. CTpouTeNnbCTBO BOAOXpaHMWINIL, JIOTUH, ['DC - 3T0 Kakas AesITeIbHOCTh?
1) ropHO-TeXHHYECKASI

2) UH)KUHEPHO-CTPOUTEIbHAS

3) CenbCKOX03sHCTBECHHAS

8. K uemy npuBOIUT CBEZCHUE JIECOB?

1) K U3MEHEHHIO ra30BOT0 COCTaBa aTMOCHEPHI
2) K M3MCHEHHIO KJIMMATHYECKUX YCIIOBHIA

3) K M3MEHEHHIO COCTOSTHHUS TT0YB

4) BCe OTBEThI BEPHBI

9. H3meHeHuss mpupoasl B pe3ysbTaTe IMPSIMOTO BO3JCUCTBUS  XO3SIMCTBCHHON
NeSITEIbHOCTU YeNIOBEKa Ha MPUPOJHbIE 00BEKThl — 3TO .... BO3EHCTBHE

1) kpaTKOBpeMEeHHOE

2) HETIOCPEICTBEHHOE

3) KOCBEHHOE

4) crabunusupyroiiee

10. BozneticTBue YenoBeKa Ha IPUPOLY B IMIPOIIECCE €€ X035 CTBEHHOT O HCITOJIb30BAHUS -
370 ...7

1) npupononosbp30BaHue

2) DKOJIOTUs

3) srocucTemMa

4) OGMOTEXHOJIOTHsI



ITa0HbI OTBETOB:
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OTBET 1 3 3

Konrposmnpyembie komnerenuuu: OK 01, OK 02, OK 07

Kpurepnu oneHuBaHus:

3a KaXxxJIbIi TpaBUWJIbHBIA OTBET, HAaUuCseTcs 1 6a.
«5» - mpaBuJIbHO BbIMoJHEHO 91 — 100% 3ananmii;
«4» - mpaBUIBHO BBIMOJHEHO 71 — 90% 3ananuid;
«3» - mpaBUJIbHO BbIMoJHEHO 51 — 70% 3ananuii;
«2» - IPaBUIIBHO BBIIOJIHEHO MeHee 5 1% 3aganuid.




Ta6auna 3 - ®opma MHPOPMANUOHHON KaAPThI 0AHKA TeCTOBbIX 3aIaHU I

KosauvecTBo popm T3

Bcero KounTtposupyemsbie
HaumeHoBaHue pa3aesioB, TeM OTKpBITOrO 3akpbITOrO Ha
T3 YnopsjaoueHue KOMIIETEHIIM U
THOA THNA COOTBETCTBHE

Pasmen 2. Ctpoenue wu  ¢yHKIUU 34 3 28 3 0 OK 01, OK 02
opraHusma
Tema 2.2. Onrorenes pacTeHuit, 9 3 5 1 0 OK 02
YKUBOTHBIX M YEIOBeKa
Tema 2.3. 3aKOHOMEpPHOCTH
HacJIEJOBaHUSL. CuermieHHoe 16 0 16 0 0 OK 01, OK 02
HacJIeI0BaHNUE MPU3HAKOB
Tewma 2.4. 3aKOHOMEPHOCTH U3MEHYNUBOCTH 9 0 7 2 0 OK 01, OK 02
Paznen 4. Dxonorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxomoruyeckue QakTopsl u
cpenbl xu3Hu. llomynsnus, coobiiectsa, 10 0 10 0 0 OK 01, OK 02, OK 07
9KOCHCTEMBI
Tema 4.2. buochepa - riodanpHas 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOTHYECKast CHCTEMa
Tema 4.3. BnusHue aHTPONOTEHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

(dakTopoB Ha Ouochepy




4.1.2.5. YcTHBIE COOOIIEHHS ¢ MPe3eHT aluei

Paznes 1. KiieTka — CTPYKTYPHO-QPYHKIMOHAJIbHASL € IMHHUILA )KUBOTO

Tema 1.2. CTpyKTYPHO-PYHKIHMOHAIbHAA OPraHU3aALMs KJIETOK

Pe3yabTar o0yueHusi mo TeMme: pas3IMYaTh CYIIECTBEHHBbIC TPU3HAKH CTPOCHUS KIETOK
OpPraHU3MOB Pa3HBIX IAPCTB KUBOW TIPUPOIBIL.

Kountpoanpyembie komnerenuun: OK 01, OK 02, OK 04

Yek-JMCT AJI51 OLeHKH MPEe3eHTANHH 0 BUPYCHOM WJIN 0aKTepHaJbHOM 3200/1¢BaHNHU
OrneHnTe Npe3eHTaIUIo N0 CIEAYIOIUM KPUTEPUsIM:

Hamawme (1 6am) /

DNIEMEHTHI CollepKaHuUs
A1ep orcyrctBue (0 6anoB)

=

TutynpHbI  cnaiiy  (Ha3BaHue 3aboneBanus, @.M.O. aBTopa
MIPE3CHTAIIUHN )

OmnucaHbl IPU3HAKHU U CUMIITOMBI 3a00JIeBaHuUs

‘Vka3aHbl IIyTH IICpeaain 3a00JIeBaHUS

Onuca”a IMarHoCTHKA

HpI/IBGI[eH MEPEUCHb UCIOJIB3YCMBIX JICKAPCTBCHHBIX BCIICCTB

Onucanbl 0COOEHHOCTH PUMEHEHUSI aHTHONOTUKOB

Onucanbl Mepbl NPOPUIAKTUKH

YKkazaHbl HICTOYHUKU HH(POPMAIIHH

O XN |0~ Wi

CoOurofieHue €IMHOTO CTHJISI TPE3EHTAIlUN

'—\
©

Marepuai OblI HHTEPECEH

[N
=

Marepuai Obu1 110JI€3€H

Il kana nepeBoga 6a1J10B B OTMETKY:

«5» - 11-10 6annoB

«4» - 9-8 banoB

«3» - 7-6 OanoB

«2» - MmeHee 6 6aNIOB WM OTCYTCTBUE PaOOTHI




4.1.2.6. KoutpoJibHbie padoThl

3amaHus AN KOHTPOJIBHBIX pPa0OT, KOTOpble MPOBOAATCA HA 3aHATUSAX IIOCIE 3aBEPUICHHUS
U3y4YEHUsl TIEPBOro, BTOPOrO U YETBEPTOro paszmenoB. llociie 3aBepieHus MSITOro pasaena KOHTPOJIbHAS
pabota mnpoBonuTca B (QopMe 3aliuThl Keilca: MNpeaCTaBiICHUs pe3yJbTaTOB pELICHUs] KelcoB
(BBICTYIUUIGHHE C MPE3EHTaLUEN ).

Paznea 1. Kinerka — cTpyKTYPHO-(PVHKIMOHAILHAS eJHHUIA )KUBOTO

KonTtpoJsbHast padora «MoseKy/asipHbIii YPOBEHb OPraHU3alu U )KUBOI0»

Pesyabrarbl 00yueHusi: XapaKTepU30BaTh CTPYKTYPHO-(DYHKIIMOHATBHYIO OPraHU3aIUI0 KIETKH
Ha OCHOBE HaOJIIO/IEHUSL.

KonTpounpyemsbie komnerenuun: OK 01, OK 02, OK 04

B pesynbrate ocBoeHus mepBoro pasnena «Kierka — CTpyKTypHO-(YHKIMOHAJIbHAS €IUHUIIA
’KUBOT0» 00YyJarOIIHUEeCs CMOTYT:

— XapaKTepu30BaTh CTPOCHHUE M (DYHKIIMHM OCHOBHBIX OMOIOJMMEPOB, KJIETKU M €€ CTPYKTYPHBIX
3JIEMCHTOB;

— OIPEACNIATh PE3YAbTAThl U3MEHEHHUS T€HETUYECKOr0 KoJia B MPOLECcCaX MaTPUYHOIO CUHTE3A;

— OpraHM30BBIBATH HAOMIOEHUE OMOJIOTHYECKUX OOBEKTOB HA MOJIEKYJISIPHOM M KIETOYHOM
YpOBHE.

KoHnTponbHas pabora mpencraBiser coOOH 3amaHus B TECTOBOW (OpME pa3IMYHOIO YPOBHS
CIIO)KHOCTH: «HU3KUI», «CPEJHUI» U «BBICOKUI». B 3aBUCMMOCTH OT THNA W TPYAHOCTH 3aJaHUSI €ro
BBITIOJTHEHUE OIEHUBAETCS PAa3HBIM YMCIOM OaijioB. BhIMOMHEHNE KaX0Tro 3aJaHusl «HU3KOT0» YPOBHS
CIO)KHOCTH OIlleHHBaeTcs | OamioMm. 3a BBIOJHEHHE 3aJIaHUA «CPEAHEro» YpPOBHS CIOKHOCTH B
3aBHCHUMOCTH OT TIOJIHOTHI ¥ TIPaBUIILHOCTH OTBETA MPUCBANBACTCS 10 2 0aJjoB.

K 3amaHuio «BBICOKOTO» YpOBHSI CIOKHOCTM OTHOCHTCS peleHue 3axad. Ilpu mpaBriIbHOM
pCIICHUH 3aJaHUH «BBICOKOTO» YPOBHS IIPUCBaMBaETCs 3 OaJia.

Pacnipenenenue 3a1anuii o ypoBHSIM CIIOKHOCTHU MIPEICTABIICHO B CEAYyIOIIEH Tabnuie:

YpoBennb IIpouenrtHoe
CJI0KHOCTH Bbann cojiepKanmne Tun Bonpocosn

3aJaHus 3aJlaHUH

Huzknii 1 65% - 33/1aHUS C BBIOOPOM OJTHOTO IMPAaBMIIBHOTO OTBETA

Cpennnii 2 15 % - MHO)KE€CTBEHHBII BHIOOD;
- BOMPOCH HAa YIOPSIOYMBAHUE WM YCTaHOBIICHUE
MPaBIIILHOW MOCIIEA0BATEIIHHOCTH

Bricokuii 3 20 % - CUTYallUOHHBIE 3a1a9u WIH BOIIPOCHI
ey CMaTPUBAIOIINE PAa3BEPHYTHIH OTBET

Kpurepuu onieHnBaHus pyOSKHON KOHTPOJIBHOM paOOTHI:

Ounenka IIpoueHT BbINOJTHEHHS
«OTIMYHOY 85-100%
«XOPOIIIOY 70-84%

«YIOBJIETBOPUTEIHHOY 50-69%
«HEYIOBJIETBOPUTEIHHO) MeHee 49%




1. Azotucroe ocHoBanue ajgeHuH B Mmosekyne JJHK xommiementapHo...
1) ryanuny;
2) LIUTO3UHY;

3) ypauuy;
4) THMUHY.

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

2) ryaHyH U LIUTO3UH;

3) IUTO3WH U ypaIun,

4) ypanui v aJleHuH.

3. Beibepure ¢pynkuuro uPHK?

1) XpaHeHHEe reHeTUYeCKON UH(POpMALINH;

2) TpaHCIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOIHT B COCTaB pUOOCOM;

4) nepenoc renernueckoit uHpopmanuro ot JJTHK k pubocome.

4. KneTtku 3ykapuoT HE COAEpXKar. ..
1) muzocom;

2) pubocom;

3) me30coMm.;

4) xomruiekca [ombmKu.

5. KneTku npokapuoT conepxar...
1) KJIeTOUHBIH LEHTD;

2) H/I0MJIa3MAaTHYECKYIO CETh;

3) pubOCOMBI U ME30COMBI;

4) xomruiekc [0bIKU U TU30COMBI.

6. Kakue opraHoniel BCTpEUaroTCs TOIHKO B PACTUTEIBHBIX KIIETKaX?
1) sHAOMIa3MaTHYECKasl CETh;

2) miacTuabl;

3) MUTOXOHAPUY;

4) xomruiekc [ombxu.

7. B MeTadazHol XpOMOCOME BBIJCISIOT. ..
1) nuieun U HEHTPOCOMY;

2) HEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPHOIHN U LEHTPOMEDY;

4) ueHTpOMEpY U IJIEUH.

8. K aBroTpoaM OTHOCSTCA...

1) BupychI;

2) XeMOCHHTE3UPYIOIIHE OaKTEPUH;
3) rpuosI;

4) napazuTHuecKkue OaKTepuu.

9. Tpanckpunuus — 3T0...

1) cBsi3piBanme aMuHOKHU CIIOTHI ¢ TPHK
2) mepeHoC aMHHOKHUCIIOTHI B pUOOCOMY;
3) ynBoenwne monekyinsl JJHK;

4) cunte3 nPHK na matpune JTHK.



10. Eciin konupyromias 6enok 4acth reHa cogepkut 6000 map HyKJICOTHIOB, TO CKOJILKO aMUHOKHUCIIOT B
KOIUPYeM Ol MoJekyine 6enka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue 13 nepedncieHHbIX 00Ie3Hel, BRI3BIBAIOTCS BUPYCaMU?
1) Tybepkyne3 u nudrepus;

2) Audrepus u CITU/;

3) CIIN A v rpunm;

4) rpunm u TyOepKyIes;

12. B pe3ynbTare nepBoro 1ejaeHus Meio3a MPOUCXOIUT:
1) yBennueHue Habopa XpOMOCOM;

2) yMeHbIIIeHHE Habopa XpOMOCOM;

3) coxpaHeHHE UCXOAHOr0 Habopa XpOMOCOM.

13. Uro npoucxonut B anadase I meiioza?

1) cnupanu3anus XpoMocoM;

2) pacxoXKJeHHE K MOJII0CaM JBYXPOMATUIHBIX XPOMOCOM;
3) pacxoXkaeHHE K MOII0CaM XpOMaTui;

4) pacrnoio)KeHre XpOMOCOM B IIJIOCKOCTH HKBATOpa KJIETKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranounn OyHKIMA

1) pubocoma

A) mepeBapuBaHHe OTMEPIINX KIETOK

2) XJIOPOILJIACTHI

b) dorocunTes

3) AM30COMBI

B) cuntes Oenka

4) ueHTpuonu

I') oOpa3zoBanue BepeTeHa AeaeHUs

15. BI)I6epI/ITe XUMHUUYCCKHUC DJICMCHTEI KJIICTKHU, KOTOPBIC BXOAAT B COCTAB OPIraHUYCCKUX BCIICCTB!

1) xanbIuii;
2) yraepon;
3) uuHK;

4) Bomopos;
5) kuciopon;
6) Menp;

7) a30T.

16. YcTaHOBUTE COOTBETCTBUE

I'pynnel aMHHOKHCIIOT [IpencraBurenu
1) HeiiTpanbHuble A) rmyTaMHMHOBAs KUCIOTa
2) Kucneie b) nu3zun
3) OcHoBHBIE B) ananun

17. B monekyne JIHK nykieotuasl, comepxaue aaeHuH, cocTaBIstoT 10%. CKOIbKO MPOIIEHTOB B

JTAaHHOW MOJIeKYJe HyKJIEOTH/I0B, COlepKallluX IUTO3UH?

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




18. B monekyne PHK nykneotuasl, cogepxaiuue ypauui, coctaBisitoT — 30% u anenus — 40%. Ckoibko
MPOLICHTOB aJICHUJIOBBIX HYKJIEOTHIOB coxepxurca B 1enu JJHK, kommiemeHTapHO# TOW, Ha KOTOPOi
cuHTe3upoBayiack 3Ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. VYuacrok monekynsl JJHK cocrout u3z 60 map HykieotunoB. Omnpenenute JJIUHY 3TOr0 ydacTka
(paccrostare mexxny nykieoruaamu B JIHK cocrasmseT 0,34 uHMm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment moustekynbl JJTHK comepxut 1230 HykIeoTHIHBIX 0CTaTKOB. CKOJIBKO aMHUHOKHUCIIOT OyneT
BXOIUTH B cOcTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.
ITajI0HbI OTBETOB:
Ne 3apanus 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 zsananms 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4TI 2,4,5,7 1B; 2A; 3b 4 3 1 2

Pasnea 2. CTpoenue U (pyHKIIMH OPraHu3Ma

KonTpoabHas padora «CTpoeHue u GyHKIMH OPraHM3Ma»

Pesynbrarbl 00y4eHusi: IpOrHO3MPOBaTh BOZHUKHOBEHUE IPU3HAKOB B XO/€ MHJMBUIYaJIbHOTO
pa3BUTHUS U Pa3MHOXKEHUS OPraHU3MOB.

KonTpoaunpyemsbie komnerennun: OK 01, OK 02, OK 04

B pesynbrare ocBoeHus BToporo pasaena «CrTpoeHue W (YHKIMHM OpraHu3Ma» oOydaroIiuecs
CMOTYT:

- OIMCBIBATh CTPOEHHE M B3aUMOCBSI3b YaCTE MHOTOKJIETOYHOTO OPraHU3Ma;

- XapaKTepHU30BaTh CIIOCOOBI Pa3MHOKEHHUS;

- OIUCBIBATh CTa/IMM OHTOI€HE3a PACTECHUH, )KUBOTHBIX U YEJIOBEKA;

- OIMCBIBAaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U U3MEHUNUBOCTH.

KontponbHast pabora mpeactaBiseT coOOM 3alaHus B TECTOBOH (opMe pa3IM4yHOTrO YpOBHS
CIIO)KHOCTH: «HHU3KUI», «CPETHUN» M «BBICOKHIT». B 3aBUCHMMOCTH OT THIMa M TPYIHOCTH 3aJaHUS €rO
BBINOJTHEHUE OLIEHMBACTCSl PA3HBIM YUCIIOM 0ayUIOB. BBIMONHEHNE KaXKI0TO 3aJaHUsT «HU3KOTO» YPOBHS
CIIOKHOCTH oOlleHHBaeTcss | OaioMm. 3a BBINOMHEHHE 3aJaHUMl «CPEAHEro» YPOBHS CIOXKHOCTU B
3aBHCUMOCTH OT IOJHOTHI M MTPABUIILHOCTH OTBETA IIPUCBAMBAETCs 10 2 OaIoB.

K 3amaHuio «BBICOKOT0» YPOBHSI CIIOXHOCTH OTHOCHTCA pelieHue 3anad. lIpu mpaBUIbHOM
pellIeHny 3aaHii «BBICOKOIO» YPOBHS IpHcBauBaeTcs 3 6asia.

Pacnipenenenue 3aganuii Mo ypoBHSIM CIOKHOCTH MPEACTABIEHO B CeIylolIel Tabuiie:




YpoBennb ITpouentHoe
CJIOKHOCTH bann cojepxaHne Tun Bonpocos

3aJaHuA 3adaHuu

Huskuii 1 65% - 3a/1aHUS C BLIOOPOM OJHOTO MPAaBHIIBHOTO OTBETA

Cpennuii 2 15 % - MHO)KE€CTBEHHBIH BHIOOD;
- BONPOCHI HAa YHOPSJIOYMBAHUE WM YCTAHOBJICHUE
MPaBUIBLHON MOCIICIOBATEILHOCTH

Bricokuit 3 20 % - CUTYallUOHHBIE 3aJa4yu 501051 BOIPOCHI,
peyCMaTPUBAOIINE PA3BEPHYTHIN OTBET

Kputepuu oneHuBanus pyOexHON KOHTPOJIbHON pabOThI:

Ouenka IIpoueHT BBINOJTHEHUS
COTIHYHOY 85-100%
«XOPOIIIOY 70-84%

«YAOBIIETBOPUTEIILHOY 50-69%
«HEYJIOBJIETBOPUTEIILHOY MeHee 49%

1. Kaxoit cnoco0 pa3MHOXKEHUS SIBISIETCS TTOJIOBBIM?
1) BereratuBHoe pa3MHOXEHHE

2) I'enepatuBHOE pa3MHOXKEHHE

3) [loukoBaHue

4) ITpuBHUBKa

2. KaxoBbI IUTOIOIMYECKHE OCHOBBI TIOJIOBOT'O PAa3MHOXKEHUSI OpraHU3MOB?
1) Crioco6nocts IHK Kk pennmkanuu

2) Ilpormecc popMupoBaHus criop

3) Hakonenue sneprun Mosekynoin ATO

4) Matpuunsblii cunres3 u-PHK

3. Kakue rensl He UMEIOT MAapHBIX AJUICNILHBIX TEHOB B OpraHu3me?
1) PeneccuBubie

2) loMUHaHTHBIE

3) CuenuieHHble ¢ Y-XpOMOCOMOMH

4) CuerieHHbIE C ayTOCOMaMU

4. IToTOMCTBY HE MepeJaroTCs MyTalluu
1) I'ennbie

2) XpOMOCOMHBIE

3) ComaTtuueckue

4) 'enomHbIE

5. VKakuTe TeHOTHUIT YeIIOBEKA, €CIIU 10 (DEHOTHUITY OH CBETIIOBOJIOCHIN U TOTy0O0TrIa3blit
1) AABB

2) AaBg

3) aaBB

4) AaBB




6. BiusiHue oHOro reHa Ha pa3BUTHE MHOTUX IPU3HAKOB CBUETEIbCTBYET
1) O BusiHUY TE€HOB HAa (POPMHPOBAHHUE MPU3HAKOB

2) O 1eI0CTHOCTH TeHOTHIA

3) O6 aBTOHOMHOCTH T'€HOB

4) O BBICOKOW aKTUBHOCTHU T€HOB

7. Hasimune B rameTe OJHOrO I'eHa U3 KayKJ10M Naphl aJjulelield - 3TO HUTOJOrNYeCcKas O CHOBA
1) XpoMOCOMHOI T€OPHH HACJIEACTBEHHOCTH

2) 3akoHa CLETJIEHHOTO HAacCJeq0BaHUs

3) 3akoHa HE3aBUCUMOTO HACJICTOBAHMS

4) T'umoTe3bl YUCTOTHI TAMET

8. Kak 0003HauaroTCs TEHOTUIIBI 0CO0EH MpU AUTHOPUIHOM CKPEIMBAHUN
1) BBBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BeBB

9. CxonbKo nap ajJbTepHATUBHBIX IPU3HAKOB U3y4alOT IIPY MOHOTMOPUIHOM CKPELMBAHUU
1) Onny

2) e

3) Tpu

4) Yernipe

10. ¥V opraHu3sMoB ¢ OAMHAKOBbIM TE€HOTHUIIOM MOJ BIUSHHEM YCIOBUH CpeIbl BO3HHKAET
N3MEHYHNBOCTD

1) KombunarusHas

2) l'enotunuueckas

3) HacnencrBennast

4) MonudukarmoHHas

11. U3meHeHune nocnenoBaTeabHOCTH HYyKiIeoTH10B B Mojekyie JIHK - ato myTanus
1) I'ennas

2) 'enomHuast

3) XpoMocomHas

4) AyrocomHas

12. Kakas 0osie3Hb 4enoBeKa - pe3ysibTaT TeHHON MyTaluu
1) Cunapom npuoOpeTéHHOro MMMYyHOAe(DUIIUTA

2) I'punn

3) CeprioBUIHOKJIETOYHAS] aHEMUS

4) T'enatut

13. YncTast TMHUS pacTE€HUM - 3TO MOTOMCTBO
1) I'erepo3uroTHeIX Gopm

2) OnHo¥lt camoonblIsioLIelcs 0codu

3) MexcoproBoro rubpuaa

4) JIByX reTepo3UroTHbHIX JUHHUM

14. YeMm 3urora oTJIM4aeTCs OT raMeThl?

1) conepkuT TBOMHOI HAOOP XPOMOCOM

2) comepKUT OqUHAPHBIN HA00P XPOMOCOM
3) oOpa3zyeTcst B pe3yabTaTe OMI0A0TBOPEHUS



4) obpa3yercs myTéM Mero3a
5) sBsIeTCS MEPBOM KJIETKOM HOBOIO OpraHu3ma
6) 3TO cenuaIM3upoBaHHas KJIETKA, y4acTBYIOILAsI B I0JIOBOM Pa3MHOKEHHUU

15. YeraHOBHUTE COOTBETCTBHE MEXAY IPU3HAKOM U3MEHUYUBOCTH U €€ BUJIOM:

[Ipu3Hak U3MEHYHUBOCTU Bua nzmenunBoctu
A) 00ycioBieHa OSBIEHHEM HOBOTO COYETaHUsI HYKIICOTHU/IOB B TEHE l)myTanuoHHas
b) o0ycnoBneHa n3aMeHeHueM reHOB i XpPOMOCOM 2)KOMOMHATHBHAS

B) y NOTOMKOB MOSIBISIFOTCSI HOBBIE aJII€NIbHBIE T€HbI

') OCHOBOI! CITYKUT HE3aBUCUMOE PaCXO0XkIEHHE TOMOJIOIMUHBIX XPOMOCOM
M) y oco0eit u3amensiercs konuyectBo uin crpykrypa JJTHK

E) oOycnoBiena KOHbIOTAITUEN U TTEPEKPECTOM XPOMOCOM

16. YcraHnoBute MOCJICAOBATCIIbBHOCTL PAa3BUTHA MAIOPOTHUKOB, HAa4YWHad CO B3PpOCIIOro

OpraHusma.
1) pa3BuTHE HAa HUXKHEW CTOPOHE 3apOCTKA MYKCKUX U )KEHCKUX I'aMeT
2) obpa3oBaHME Ha HIDKHEH CTOPOHE JINCTAa NAallOPOTHUKA CIIOPAHTHEB CO CIIOPaMHU
3) nepeaBMKEHHNE CIIEPMATO30M10B K SHIIEKJIETKE ¢ ITOMOIIBIO BOJIbI, OIJIOAOTBOPEHUE
4) mpopacraHue CIOpbl U Pa3BUTHE U3 HEE MaJICHbKOM 3€1EHOM IIACTUHKY - 3apOCTKa

5) pa3BUTHE U3 3UTOTHI 3apO/bIIIa, KOTOPBIN MPEBpallaeTcs BO B3pOCI0E pacTEHHE NAalOPOTHUKA

17. KakoBa BCPOATHOCTb POXACHHA BbBICOKHUX nereit Yy Te€TCPO3UTOTHBIX pOI[PITCJ'IGﬁ C HH3KUM

pOCTOM (HU3KOPOCIOCTh JOMUHUPYET HAJl BBICOKUM POCTOM)?
1) 0%
2) 25 %
3) 50 %
4) 75 %

18. Omnpenenute TEHOTUIBI POAUTENECH, MMEIOIIMX KapHe IJla3a, €Cld B HMX IMOTOMCTBE TpHU

Kaperiia3blX U OJMH roxyooria3siii pe0EéHOK (A - Kapue ra3a JOMHHHPYIOT HaJl TOITYyOBIMH).
1)aax AA
2) AAx Aa
3) AAx AA
4) Aax Aa

19. Omna w3 memouek JIHK cocrour wu3 nykneorumon: ATI-AIII-TAII-I'TT. KakoBa

MMoCJICAOBATCIIbHOCTD HYKJICOTU/IOB Ha BTOpOﬁ I CIIOYKE 3TOH MOJICKYIJIbL I[HK
1) ATH-ALI-TAI-TTT
2) TIT-TTT-AI'T-ALIL]
3) TAT-TTT-LTT-1IAA
4) TIT-LIAT-IILIA-IITA

20. I'mankast okpacka apOy30B HaclenyeTcsi KaK pelecCHUBHBIM mpu3Hak. Kakoe MOTOMCTBO

MOJYYHUTCS OT CKPEIIMBaHUSA ABYX T€T€PO3UTOTHBIX PACTEHUH C MOJIOCATHIMHU TIOAAMU?
1) 25% - ¢ mosocaToii oKpackoii, 75% - ¢ 1Ko OKpaCKOH.
2) 50% - ¢ mosocaToit okpackoit, 50% - ¢ rIaaKoi OKpacKoH.
3) 75% - ¢ moaocaToit okpackoit, 25% - ¢ 1Kol OKpaCKOH.
4) 85% - ¢ mosocaTtoi okpackoit, 15% - ¢ rmaaKoit OKpacKoi.
ITaJI0HbI OTBETOB:

Ne zsananus 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 zamanns 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 Al,b1,B2,IM2, A1,E2 | 2,4,1,3,5 2 4 3 3




Pa3znea 4. Dxoaorus

KontpoJsbHas padora «TeopeTnueckue acneKTbl IKOJIOTHI»

Pesynibrar o0Oy4deHusi: apryMeHTUpOBaTb HEOOXOIMMOCTb  COXpPAaHEHHMs MHOrooOpasus
OpPraHH3MOB C L1€JIbI0 OEPEKHOI0 OTHOIIECHUS K OKPY>KaIoIlel cpese.

KonTpoanpyemsbie komnerenuun: OK 01, OK 02, OK 04, OK 07, 1K 2.1.

B pe3ynbraTe 0CBOEHUS 4€TBEPTOro pasnena «IKOJIOTUs 00yqaroIHeCs CMOTYT:

- OMMCHIBATh CBSI3b MEXKIY OPTaHU3MOM U CPEION ero OOUTaHuUS,

- YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOMCTB IKOCHUCTEM;

- YCTaHABIIMBATh CBSA3b MEXAY CTPYKTypaMu Ouocgepsi;

- ONMCHIBATh ITI00AIbHBIE U PErMOHAIBHBIE 3KOJIOTNYECKUE IPOOIEMBI M IIyTH UX MUHUMHU3ALIUN .

KontponbHast pabota mpeactaBisgeT coOOH 3anaHus B TECTOBOH (hopMe pasziIMuHOrO YpOBHS
CIIOXKHOCTH: «HM3KHUI», «CPEIHUN» M «BBICOKMI». B 3aBUCHMMOCTH OT TUIA M TPYIHOCTH 3aJaHUS €rO
BBINOJIHEHUE OLIEHUBAETCS PA3HBIM YUCIIOM 0ajIoB. BhINOMHEHHE KaXK[0Tro 3aJaHUs «HU3KOT0» YPOBHS
CIIOKHOCTH oOleHHBaeTcs | OamioM. 3a BBIOJIHEHUE 3aJaHUM «CPEIHEro» YpOBHS CIOXKHOCTH B
3aBUCHUMOCTH OT ITOJHOTHI M PAaBUILHOCTH OTBETA IPHCBaUBaeTCs 70 2 0ajioB.

Pacnipenenenue 3aganuii o ypoBHSM CI0KHOCTHU IPEACTABIIEHO B CIEyIOUIEH Tabaule:

YpoBennb ITpouentHoe
CJIOKHOCTH Bbaan coJep:kaHue Tun Bonpocos
3aJaHuA 3adaHuu
Huzknii 1 75% - 3aJJaHUS C BBLIOOPOM OJTHOTO ITPABHIJIBHOTO OTBETA
Cpennnii 2 15 % - 3aJ1aHUs Ha BBIOOP U3 MPEIJIOKEHHOIO CITUCKA
Bricokuit 3 10 % - 3aJaHUd Ha COCTABJEHUE Tap OpPraHu3MOB U3
MPEJIOKEHHOTO CIHCKa

Kpurepuu oneHuBanus pyOexHOI KOHTPOJIbHON pabOTHI:

Onenka IIpoueHT BHINOJIHEHUS
COTIMYHO 85-100%
«XOpOLIO» 70-84%

«YIOBJIETBOPUTEIHHOY 50-69%
«HEYIOBJIIETBOPUTEIBHO» menee 49%

1 Dkonorus - HayKa, M3y4daromias:

A) BIUsIHUE 3aTPA3HEHUIN HA OKPYKAIOITYIO CpEay

b) BiusHue 3arpsa3HEHM Ha 310pOBbE YEIOBEKa

B) BiusiHME A€STENTPHOCTH YEJIOBEKA Ha OKPYXKAIOIIYIO Cpely

[') B3aMMOOTHOIIIEHUST OPraHU3MOB C OKPYXKAIOIIEH WX cpefod oOMTaHHs (B TOM YHCIE MHOTOOOpasue
B3aMMOCBSI3€H UX C IPYTMMHU OpraHU3MaMH M COOOIIEeCTBAMM)

2. TepMUH «3KOJIOTUsD) MPEAJIOKUI:
A) Apucrorens

b) 3. I'exkkenp

B) Y. [lapsun



I') B. U. Bepuaackuii

3. Cragusa pa3ButHs Ouocdepbl, Korma pasymMHas 4YeJOBEYeCKas NesATeIbHOCTh CTAHOBUTCS TJIABHBIM
(ompenensitonuM) GaKTOPOM pa3BUTHS HaA HAIIEH MIIAHETE, HA3bIBACTCS:

A) texHocdepoii

b) anTponocdepoit

B) HOOCheEpOii

I') cormmocepoii

4. [Tonynsuus - 3T0:

A) TpyIa opraHu3MOB OJHOTO BU/IA, 3aHUMAIOINAs ONMPECICHHOE MPOCTPAHCTBO U (PYHKIIMOHUPYIOTIIAS
KaK 4aCTh OMOTUYECKOTO COOOIIECTBA

B) rpymma opraHu3MoB pa3HBIX BUIOB, 3aHIMAFOIIAS OMPEISICHHOE MPOCTPAHCTBO M (DYHKITHOHUPYIOIIAs
KaK 4aCTh OMOTUYECKOTO COOOIIECTBA

B) coBokynHOCT 0co0ei, GPyHKITMOHUPYIOMUX KaK YaCTh OMOTUYECKOr0 COOOIIEeCTBA

[') coBokymHOCTb ocoOeli OmHOH CceMbH, KOHTPOJMPYIOIIUX OIpeaelieHHOE MPOCTPAHCTBO H
(GYHKIMOHUPYIOMIMX KaK 4acTh OMOTHYECKOTO COO0IIEeCTBa

5. CrnoxkHasi mpupogHasl cucTeMa, 00Opa3oBaHHAsE COBMECTHO JKUBYIIMMHU U CBA3aHHBIMH JAPYT C JIPYrOM
BHJIaMH, HA3bIBACTCA:

A) srocucTeMon

b) 6uoromom

B) 6uorienozom

I') Guocdepoii

6. Ob6osouka 3emiin, HaceJleHHas! )KUBBIMU OPraHU3MaMHU, Ha3bIBaeTCs:
A) buocdepoii

bB) tpomocdepoit

B) 6uoreonenozom

I') ax30cdepoit

7. IlpuponHoe )kU3HEHHOE TPOCTPAHCTBO, 3aHUMAaeMOe COOOIIECTBOM, Ha3bIBAETCS:
A) skocucTemMoi

b) 6uonienozom

B) buoromom

I') apeanom

8. Coo011ecTBO KUBBIX OPraHU3MOB U Cpelbl UX OOMTAHHS, COCTABIAIOIIEE €IWHOE IE€J0€ Ha OCHOBE
YCTOMUMBOTO B3aUMOJICHCTBHS MEXKIY JIEMEHTAMU KUBOM M HEXUBOU MPUPOJIbI, HA3bIBAETCS:

A) momynsmuen

b) sxocucremoii

B) 6uocdepoii

I') Guornenozom

9. Kakue u3 abuornueckux ¢akropoB (I — MuHepaisl; 2 — cBeT; 3 — a30T; 4 — KUCIOPO/) JIUMHTHPYIOT
pacrpocTpaHeHHe )KU3HH B OKeaHe, HO OOBIYHO HE IMMUTUPYIOT pacpOCTpaHEHHE )KU3HH Ha cy1iie?
A)l,2

b) 1,4

B)2,3

24

10. Dxonoruueckue GakTOpbl, OKA3HIBAIOIINE HAMOONbIIEE BIUSHUE HA YUCICHHOCTh COBPEMEHHBIX
MIPECMBIKAOIITIXCS:

A) abuotnyeckue

b) 6uotnueckue



B) anTpOnorenHsie
') abnotnyeckre u OMOTHYECKUE

11. CtpouTenbCTBO MIOTUHBI MOXXHO PacCMaTpUBATh Kak nmpuMep (akropa:
A) abuoTHu4ecKoro

b) 6uotnueckoro

B) anTponorenHoro

I') BooO111IE HE IKOIOTHYECKOTO

12. TonepaHTHOCTb — 3TO CIIOCOOHOCTH OPraHU3MOB:

A) BBIIEPKUBATh U3MEHEHUS YCIIOBHM KU3HU

b) npucnocabauBaTbcs K HOBBIM yCIOBUSM

B) o6pa3oBbIBaTh JT0KaIbHBIE (GOPMBI

') mpucniocabamMBaThCS K CTPOTO ONpPeeICHHBIM YCIOBUSAM KU3HU

13. CooTHomeHUsI MEXIy dHEpruei, MoTy4eHHONH OpPraHu3MOM H3BHE, U €€ PacXoloM Ha MOCTPOEHHUE
TeJa U MPOLIECChI )KU3HEIEITETbHOCTH HA3bIBAIOT:

A) BHEpreTUYeCcKUM OIOIKETOM

bB) snepretnyeckoil CTOUMOCTBIO

B) sHepreruueckum pecypcom

I') TennoBsIM GanancoM

14. BHenrHee CXOACTBO, BO3HUKAIOIIEE Y MPEACTABUTENEH Pa3HBIX HEPOICTBEHHBIX BUIOB B PE3ylbTaTe
CXOIHOTO 00pasa KU3HU, Ha3bIBAIOT:

A) KOHBepreHuueu

b) napamiensHol 3BoIOIMEI

B) ’xu3Hennou ¢hopmoit

I') mopdomornyeckoit aganraueit

15. INonmynsanus, KOTopas 3aHUMAET B COCTaBE OMOIIEHO3a OMPEIeTICHHOE MOJIOKEHUE, HAa3bIBACTCS:
A) )Xu3HEeHHOU (popmoit

b) sxonornueckoit HUIIEH

B) sxotumnom

I') apeanom

16. Pactipenenure nepeunciaeHHbie (JaKTOPBI CPebl O TPEM KaTeropusiM:

buotnueckue AGuoTHYECKHE AHTpPOITOrE€HHbIE

XUIIHUYECTBO, BbIpyOKa JIECOB, BIAXXHOCTh BO3/1yXa, TEMIIepaTypa BO3AyXa, Iapa3uTHU3M, CBET,
CTPOMUTENILCTBO 3/1aHUN, JaBJIEHUE BO3[yXa, KOHKYPEHLUS, BBIOPOC YIVIEKMCIIOrO Tras3a 3aBOJOM,
COJICHOCTb BOJIBI.

17. VI3 npeasio)keHHOTro CIHCKAa COCTaBbTE Mapbl OPraHU3MOB, KOTOPHIE B IMPUPOAE MOTYT HaXOAUTHCS B
CUMOUOTHYECKUX (B3aMMOBBITOAHBIX) OTHOIICHHUSAX MEXKAy CO000M (Ha3BaHHWS OPraHU3MOB MOXKHO
UCIIOJIB30BATh TOIBKO OAMH pa3):

nyena, rpud moadepe3oBUK, aKTHHMS, Oepe3a, pak-OTIIEIbHUK, KOJIOKOJBYUK, OCHHA, KieBep, rpud
MOJI0CHHOBHK, KIIyOCHbKOBbIE a30T(UKCHPYIOLIE OaKTEPUH.

18. U3 mpennoXeHHOro CIHUCKa COCTaBbTE Mapbl OPraHU3MOB, MEXIY KOTOPHIMH B MPUPOIE MOTYT
00pa3oBbIBaThCS Tpouueckue (MUIIEBbIE) CBSA3M (HA3BaHUS OPraHM3MOB MOXHO HCIIONB30BATh TOJBKO
OJIMH pa3):

LA, uBa, TsA, ame0a, 3as1-pycak, MypaBei, BOIHbIE OaKTepHH, KabaH, JSTYIIKa, CMOPOANHA, POCSHKA,
MYypPaBbUHBIN JIEB, KOMAp, TUTD.




19. Boibepute M3 crnucka Ha3BaHUsS >KUBOTHBIX, KOTOPBIX MOXHO OTHECTHM K KOHCYMEHTaM BTOPOIO
HOopsIKa:

TUTP, TU3EHTEpHitHas ame0a, BOJIK, KPOJUK, MBIIIb, CapaHya, sicTpeOd, KPOKOIUII, TyCh, JIMCHIIA, OKYHb,
O00XKbsl KOPOBKa, O€JbIil Me/IBEeIb, MEJOHOCHAS TUeNa.

20. VI3 mepeurcIeHHBIX Ha3BaHUI OPraHN3MOB BBIOCPHTE PEIYIIEHTOB:
MenBeb, OBbIK, Ay0, OenKka, MoJA0CHHOBHK, IIMITOBHUK, CKYMOpUSs, jka0a, JTCHTOUHBIH YepBb, THUIOCTHEIE
Oakrepuu, 6a00a0, KamycTa, KaKTyC, ITICHUIUILI, JIPOXKH.

JTaJIOHBI OTBETOB:
Ne 3amanus 1 2 3 14|[5]6 7 8 9 |10 ] 11 | 12 | 13| 14 | 15

OTBET r 0 B a | B a B 0 r B B a a a §)
Ne 3aganusa 16
OTBET buoTtnueckne — XUIHAYECTBO, TAPA3UTH3M, KOHKYPEHITHSI.

AbuoTHUYecKHue - BIQXKHOCTh BO3/YyXa, TEMIlepaTypa BO31yXa, CBET, JaBICHUE
BO3/1yXa, COJIEHOCTh BOJIBI.
AHTpONOreHHble - BBIpyOKa JIECOB,
CTPOMTENHCTBO 3/1aHUH.
Ne 3aanus 17

OTBET myesa - KOJIOKOJIBYUK
rpub moadoepe30BuUK - Oepesa
AKTUHUS - PaK-OTIIETbHUK
OCHHA - TpH0 MOI0CUHOBUK
KJIEBEP - KIIyOEHbKOBBIE a30TQPUKCUPYIOLIHE OaKTepun
Ne 3aganusa 18

BBI6pOC YIJICKHUCIIOrO Tras3a 3aBOAOM,

OTBET JATYIIKA - [aris
CMOpOJIIMHA - TIIA
3as1-pycaK - TUTP
MypaBell - MypaBbHUHBIH JIEB
KOMap - pOCsSHKa
nBa - KabaH
BOJIHbIE OaKTepuu - ameda
Ne 3amanns 19
OTBET TUTP, BOJIK, SICTPEO, KPOKOAWIL, JTUCHUIIA, OKYHb, OCJIbII MeIBEb
Ne 3amanns 20
OTBET THUJIOCTHBIE OaKTEPHH, TTCHUIIHILT

Pa3znea 5. buoJjorus B ;Ku3Hu

3ammTa KeicoB: MpeacTABJIeHHEe Pe3yJbTATOB PellleHUsl KelcoB

Pesyabrar o0yueHus mo TeMe: aHAIU3UPOBATh STHUECKHE ACTIEKThI COBPEMEHHBIX U CCIICIOBAHHM
B 00/1acTé OMOTEXHOJIOTUHU U TeHETUYECKUX TEXHOIOTHA.

Kountpoaunpyembie komnerenuun: OK 01, OK 02, OK 04, TIK 2.1.

3ammra Kelica SBISETCS pyOeKHBIM KOHTPOJIEM IO TSTOMY pasneny «buonorus B XKu3HU», B
pe3ynbTaTe U3y4eHUsT KOTOPOro 00yUYaroecs CMOTYT:

— aHaNM3UPOBATH YTHYECKHE ACMIEKThI COBPEMEHHBIX MCCIIEIOBaHUI B 00JIACTH OMOTEXHOJIOTHH U
TEHETUYECKUX TEXHOJIOTUH.

J71st 3a1M TR KEMCOB o0yJarommmMmcst Heooxoaumo B pamkax BCP moaroroButs ycTHOE cooOmieHne
10 pe3yJbTaTaM PENICHUS Ke¥ica C MOATOTOBKOM MPE3EHTAIUN.



KpI/ITepI/II/I OIICHUBAHUA YCTHOI'O COO6H_ICHI/I$IZ

Kpurepun

Banabl

OLlCHUBaAHUA

1 0ana

2 0aJLi1a

3 0aaaa

1. CooTBeTCTBHE

COZIEpKaHME JTOKJIaaa

COoZIepKaHME JIOKJIaa, 3a

COZIEpKaHME JTOKJIaaa

COZIEPKaHMs JOKJIa[a | JMIIb YaCTUYHO UCKIIIOYEHUEM COOTBETCTBYET
3asIBJICHHOU TeMeE COOTBETCTBYET OTIENBbHBIX MOMEHTOB, 3asiBJICHHOW TEME U B
3asBJICHHON TeMe COOTBETCTBYET MIOJIHOM Mepe €€’
3asBJICHHON T€ME U B packpeIiBaeT
MMOJTHON Mepe e€’
pacKpbIBacT
2. CreneHb packpeITa Masas 4acTb TE€Ma PACKPBITA XOPOIIO, | TEMa pacKpbITa

PACKPLITHA TCMbI

TEMBI; TTOUCK
uH(pOpMaLMK TPOBENEH
IIOBEPXHOCTHO; B
U3JIO)KEHUN MaTepuaa
OTCYTCTBYET JIOTHKA,
JOCTYIHOCTh

HO HE B OJHOM 00BLEME;
nHpopmanuu
MIPEICTABICHO
HEJ0OCTATOYHO; B
OTIEIBHBIX CITyqasx
HapyllIeHa JIOTHKa B
U3JIOKEHUW MaTepuala,
HE COBCEM JIOCTYITHO

MTOJIHOCTBIO;
PEACTaBIICH
000CHOBaHHBI 00bEM
uH(popMaluy;
U3JIOKEHUE MaTepralia
JIOTUYHO, JOCTYITHO

3.YMeHue 10CTymHO
Y TIOHSITHO TIepeNiaTh
COZIEp)KaHMe JTOKJIaaa
B BH/JIC ITPE3CHTALINH

W3 TIPEICTaBICHHOM
MPE3EHTallMd HE COBCEM
MMOHSATHA TEMAaTHKa
HCCJICAOBaHUS, ICTAIIN
HE PaCKpPBITHI

Ha OCHOBE
MPEACTAaBICHHON
Npe3eHTaluu
dhopmupyeTcs obree
IIOHUMaHHUEC TEMAaTUKHU
HCCIICOOBaHHUA, HO HE
SICHBI A€TaJIi

Ha OCHOBE
MPEICTaBICHHON
[Ipe3eHTalN U
dbopMupyeTcst MoTHOE
IIOHUMaHHNEC TEMAaTUKHU
HUCCIIEJOBAHUS,
PACKPBITBI AETAIU

Kpurepuu oneHUBaHUs IPE3CHTALMM !

Baniasl
Kpurepnu oneHuBanus
0 1 2
MIOJIHOTA UCTIONIb30BaHMs | HH(pOpMaIus, UHpOpMaIys, IIPE3EHTALUs CONEPIKUT

y4eOHOro marepuasa

HCIIOJIb3yEMad B
MMpe3CeHTaluu, HE
OTHOCHUTBCSA K TEMEC

npecTaBlIcHHAs B
MpEe3eHTalUH, OTHOCUTCS
K TEME, HO
HEIOCTAaTOYHO IOJIHO
pPacKphIBaIOT €
CojIep)KaHue

HOJIHYIO U YETKYIO
uH(popMaluio,
JOCTaTOYHYIO ISt
(bopmupoBaHus
Ipe/ICTaBJIECHHs O TEMeE

JIOTHKA M3JI0KESHHUS
Marepuaia B
COOTBETCTBHH C IIJIAHOM
MU TEMOH 3aJlaHUS

MaTepua
MpEe3eHTaluu He
COOTBETCTBYET TEME,
nJiaHa HeT

MaTtepual Mpe3eHTaluu
YaCTHYHO COOTBETCTBYET
TeMe 3a/IaHHUsl, TUIaH
MOCTPOEH HE TOYHO

marepuai,
MIPUBEJICHHBIN B
MIpe3eHTaI1H,
MMOJTHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus U
COCTaBJICHHOMY ILJIaHY

TCPMHUHOJIOTNYCCKasd U

B MIPE3CHTALINHT

B MIPE3CHTAIIUU

B [IPE3CHTALINHU




opdorpaduueckas
IPaMOTHOCTb

PUCYTCTBYIOT
opdorpaduueckue
OIIIMOKH, HE BCE
TCPMUHBI TPUMCHCHBI
0 CYIIECTBY

HPUCYTCTBYIOT

opdorpaduueckue
OLIMOKH, TEPMUHBI
MIPUMEHEHbI BEPHO

OTCYTCTBYIOT

opdorpaduueckue
OLIMOKH, TEPMUHBI
IPUMEHEHBI BEPHO

AKKypaTHOCTb U
OpPUTMHAJIBHOCTb
ITOCTPOECHHUS

pe3eHTALNS
MOCTpOEHa 0e3 yueTa
KOMTIO3HIIHH
cianmoB, 6e3
coOmoaeHus
TpeOOBaHMI K
mpudTam u
I[BETOBOMY
odopMIIeHUIO

Mpe3eHTalns MOCTPOeHa
C y4eToM TpeOOBaHUH K
oopmIIeHUIO, HO HET
€InHOTo 0(OPMIICHUS
CIIai 0B

pe3eHTANS
MOCTPOCHA B MOJTHOM
COOTBETCTBHH C
TpeOOBaHUAMU
oopmiieHus,
UCIIOJIH30BaH
OpPUTHHAJBHBINA TTOIXO]
K 0(hOpMIICHUIO
clIafiJIoB

IIkana nepeBoaa 0a/1J10B B OTMETKY:

17-15 0amnoB - «5»
14 - 9 GamnoB - «4»
8-6 0aoB - «3»

Menee 6 0aIoB WM OTCYTCTBUE PabOTHI - «2»




4.1.3. 3aganus, HanpaBJieHHbIe HA (JOPMHPOBaHHE YMEHHIl 1 HABLIKOB

Paznes 1. KiieTka — CTPYKTYPHO-QPYHKIMOHAJIbHASL € IMHHUILA )KUBOTO

Tema 1.2. CTpyKTYPHO-PYHKIHMOHAIbHAA OPraHU3aALMs KJIETOK

Pe3yabTar o00yueHusi Mo TeMe: paszIUYaTh CYIICCTBCHHBIE NPU3HAKUA CTPOCHHUS KIIETOK
OpPraHU3MOB pa3HBIX IIAPCTB KUBOH mpupoabl. [IpoBoguTh HaOMIOAEHWE KIETOYHBIX CTPYKTYp M HUX
M3MEHEHUM C MOMOIBbI0O MUKPOCKOIIA.

Jlaboparopunas padora Nel
CrtpoeHue KJIeTKH

He.ﬂb paﬁoTbl: IO3HAKOMHUTBLCA CO CTPOCHUCM JKUBOTHOU M paCTHTCHBHOﬁ kinerku. Ilokazats
MNPUHIUNIHAJIBHOC CANHCTBO UX CTPOCHHUA. O3HAKOMHUTBCI C OCOOEHHOCTIMH CTPOCHUA KIICTOK paCTeHI/Iﬁ
" )KUBOTHBIX.

IIpakTHyeckasi 4acTh padoThI

Xox padoThI:

1. PaccMoTpuTe BHYTpPEHHEE CTPOCHUS KIIETOK PACTCHUHN M KUBOTHBIX. PaccMOTpUTE OTIEIIbHbIC
KJICTKH Pa3JINYHBIX TKaHEH.

2. YKa)XuTe 0COOCHHOCTH CTPOEHUS KJIETOK B CBSI3U C UX (PYHKIMSIMU B OPraHU3ME KUBOTHOTO.

4. Cpenaiite oT4€T 0 paboTe B Mamkax JJisi JJaOOpaTOPHBIX padoT, 3apUCYHTE KIETKH U 0003HAYBTE
BUJUMBIE B CBETOBOM MUKPOCKOII OPraHOU bl DYKapUOTUYECKON KICTKH.

5. OnuimuTe OCHOBHBIE OPraHOUABI U UX (DYHKIIHH.

6. 3apucyiiTe u3y4eHHbIC OPraHOU/IbI.

CremnaiitTe BBIBOJ 110 IIPOJIEIaHHOM padoTe.

KonTpoJsibHbIe BONPOCHI (BBINOJIHUTH NMCbMEHHO):

1. U3 kakuX OCHOBHBIX YacTeH COCTOUT J1t00ast KiaeTka?

2. Yro obmrero uMeercsi B CTPOCHUU PACTUTENBHON U dKUBOTHOM KJIETOK?

3. Uem pa3nuuaroTcs 3TH KIETKH?

4. Yem 00BSACHUTD, YTO, OYIyUr YCTPOCHHBIMHU 10 €AMHOMY IUTaHY, KJIETKHA BEChMa Pa3HOo00pa3HbI
o gopme u pazmepam?

Konrtpoaupyemsbie komnerennun: OK 01, OK 02, OK 04

Paznea 4. Oxojorus

Tema 4.4. Biusinue counaibHO-IKOJOTHYECKHUX (DAKTOPOB HA 310POBbE YeJIOBEKA

PesyabTar  00yYyeHHsi TO  TeMme:.  HHTEPIPETUPOBATh  PE3yJabTaThl  MPOBEIACHHOTO
OMOIKOJIOTMYECKOT'0 IKCIIEPUMEHTA C MCIOJIb30BAaHUEM KOJMYECTBEHHBIX METO/IOB.

JlaboparopHasi paGora Ne2
YMmcTBeHHasi paboTOCIOCOOHOCTH

ean padoThl: HCCiIeI0BAHUE YMCTBEHHOM pab0OTOCIIOCOOHOCTH.
OO6opyroBaHHe U MaTepHaIbl: OYKBECHHBIC TAOJUIIBI, TECThI, CEKYHIOMED

IpakTHyeckass 4acTh padoThI

3ananue 1. UcciienoBanue yMCTBEHHOM Pad0OThI YeJI0BeKa

OCHOBHBIMH TIOKa3aTEJISIMA YMCTBEHHOW PabOTOCIIOCOOHOCTH SIBJISIFOTCS :

CKOpOCTb BBIIIOJIHCHUA 3aJaHusd, KOHLCHTpanus, IMICPpCKII0YaCMOCTb, MNPOAYKTHBHOCTL H
yCTOfI‘lHBOCTB BHUMAHUA.



VYka3aHHbIC IOKa3aTead B Ja0OPaTOPHOM padoTe OMpPEeNsAoTCS M0 JAaHHBIM KOPPEKTYPHOH
npoObl mo Tabnuie AH(uMoOBa, KOTOopas o00JiaJaeT JOCTATOYHO BBICOKOM HAJASKHOCTBIO U
WH()OPMATUBHOCTHIO

Xoa padoThl:
1. Hauajo pa6otsl: B Tabmuine AHpumoBa, 1o komanae «HauwHaiiTe» B TeueHne 4MHUHYT I10
CEeKyHJIOMEpY CleAyeT BbIUepKHYTh OykBY, Hampumep, «H». Ilo xomanme «3akaHuuBaiTe) ClemyeT

OTMETHTh MECTO B TaOJIMIIC, I¢ ObLI 3aKOHYEH MTPOCMOTP.
2.I10 okOHYAHMHU MOACYMTAIITE:
- 00111€€ KOJUYECTBO MPOCMOTPEHHBIX 3HAKOB ~ S=
- KOJJMYECTBO BBIYCPKHYTHIX OYKB M=

- o0111ee KoIM4ecTBO OYKB, KOTOpOe HE0OXOIUMO OBLIIO BHIYEPKHYTH B IPOCMOTPEHHOM TEKCTE

- KOJIMYECTBO JTOMYIIEHHBIX OIMIHOO0K n=

3. Boruucaure:

- KO3(pPHUIIMEHT TOYHOCTH BBINOIHEHUs 3a1anusi A = M/N.

- KO3 duLMeHT yMCTBEHHON IpoAyKTHUBHOCTH P = AS.

o0bveM 3putensHoi nHGopMannu Q (6ut) Q =0,5936xS,

rae 0,5936 — cpenuuii 00beM HHPOPMALIMH, TPUXOASAIINIICS HA OJUH 3HAK

- CKopocTh nepepadbotku uHdopmaruu, out/c: CIIU = (Q - 2,807xn)/T,

rae 2,807 outa — noteps HHGOpMAIUK, IPUXOASIIAsACA HA OJUH MPOMYIIeHHbIN 3HaK; T —
BpEMsI BBITIOJTHEHUS 3aJaHHSI, CEK.

yctoiunBocth BHUMaHus: YBH = S/N*100%.
4. JlaHHBIE pacuy€TOB 3aHECTH B TAOIHILY
5. Cnenarb BBIBOJ O CBOEH YMCTBEHHOM pabOTOCITIOCOOHOCTH

3ananue 2. OnpeaesieHue YPOBHSA JIOTH4€CKOr0 MbIILIEHHS.

Xoa padoThI:

g OLEeHKM JOrMYecKoro MHTEJUIEKTa MHCIHOJIb3YIOT METOAMKY HHTEIIEKTYaJbHBIX TECTOB.
Ob6cnenyembIM npeanaraeTcst OaHk ¢ TecToM u3 17 BompocoB. B kaxoM Bompoce Hazo BbIOpaTh Ooee
MOAXOAAIINN OTBET 110 aHAJIOTUH, IIPUBEACHHON B IIpUMepe. Bpems BBINOJIIHEHUS 7 MUHYT.

3ananue sBigeTca npodeccroHanbHO-0pHEeHTHPOBAHHBIM.

OneHKy JIOTHYECKOrO MHTEJUIEKTa MPOU3BOIAT, UCIONb3Ysl KIIOY K TECTy U aHAJIU3UPYysd YPOBHHU
BhIpaskeHHOCTH JIW.

3ananne 3. Meroguka «[IamsTh Ha YncIa».

Xo padoThbI:

Meronuka npeaHazHaueHa IS OLIEHKM KPAaTKOBPEMEHHOM 3pUTENIbHOM mamsTH, ee oO0bema U
TOYHOCTH. 3a/laHHE 3aKII0YAETCsl B TOM, YTO 00CIeNyeMbIM JeMOHCTpUpyeTcst B TeueHue 20c. tabmauna ¢
12 nBy3HAYHBIMU YHCIaMH, KOTOPbIE HY’KHO 3allOMHUTH U MIOCIIE€ TOrO, KaK Tabiauia yopaHa, 3anucaTh Ha
OnaHke.

3ananue 4. Onpenesienue 00b6Ma BHUMAHKS Y YeJI0BeKa.

Xon padorsbI:

NucTpyknus:

1. HcneiTyeMoMy JHarT HMHCTPYKLUHMIO C 3anaHueM: «B kBagpatax B CIlydaillHOM HOpSJKE
«pa3dpocanb» yucna ot 101 1o 136. Bam npeacTouT ux HallTH B MOpsiJIKe Bo3pacTaHusi — cHadaia 101,
3arem 102, 103 u ta. go 136 (HalimeHHOE YMCIIO 3a4epKHUBAeTCS KapaHaamioM). PaboTy HauymHATh 1O
KOMaHJI€ HKCIIEPUMEHTATOPAY.

2. O0padoTKa pe3yabTaToB:
Onpenenuts 00beM BHUMAaHHUS 110 (HOpMYyIIE:
B=648:t,

rne B — o6bem BHUMaHMS, { — BpeMst paOOTHI B CEKYHaX.



3. CneJaiiTe BLIBOJ

KoHTpoJibHBIE BONIPOCHI

1 laiiTe monsiTue paboTOCIOCOOHOCTH.

2 Kakue BuIbI pabOTOCIIOCOOHOCTH CYIIECTBYIOT?

3 JlaiiTe mOHATHE YTOMIISIEMOCTH, ITEPEyTOMIICHHUSI.

4 Kakwue (hakTophl, BIUSIONIME HA YTOMIIIEMOCTbD, BbI 3HaCTE?

5 Kakue meToanku mpuMEeHSFOTCS JJ1sI OIEHKH Pe3€PBHBIX BO3MOKHOCTEH
6 Ha ocHOBe Kakux Mep MOXHO MOBBICUTH PA0OOTOCIIOCOOHOCTh M CHU3UTh
YTOMJISIEMOCTH?

Kontposaupyembie komnerenunu: OK 02, OK 04, OK 07, T1K 2.1.

Pasnen 1. KneTka — CTPYKTYPHO-QYHKIMOHAJbHAS €THHHUILA )KMBOIO

Tema 1.2. CTpyKTypHO-(pyHKIMOHAJIbHASI OPTraHU3alUs KJIETOK

Pesynbrar o0y4eHusi 1O Teme. pa3ivyarh CYHIECTBEHHBIE IPU3HAKU CTPOCHHS KIIETOK
OpPraHU3MOB Pa3HBIX LAPCTB )KMBOM IPUPOLBI.

IpakTnueckoe 3ansitue Nel
BupycHble 1 0akTepHaabHbIe 32001¢BaHNA.
IeJsb: n3yuyuTh BUPYCHBbIE U OaKTepualbHbIe 3a00J€BaHMs YeJIOBEKa: BO3OYIUTEIN, CUMIITOMBI, JIeUEHHE,
NpOo(QUIAKTHKA; MO3HAKOMUTHCSA € OOIMMMM NPUHIMIIAMU HCIIOJIb30BAHUS JIEKAPCTB U OCOOCHHOCTAMHU
HIPUMEHEHUS! aHTUOUOTHKOB.
®dopma opraHu3aluu padoThbl: MUKPOTPYIIIIBI 110 2 YelIOBEeKa (MHIUBUIYaTbHO)
OO0opynoBanue: npe3eHTalus, KOMIIBIOTEP, ONIOPHBIE CXEMBI, IPUIIOKECHUS.

IIpakTnyeckas 4acTp padoThl
1. U3yunTh cripaBouHyr0 HH(POpMAIHIO 00 0COOEHHOCTSAX BUPYCHBIX U OaKTEpUATHHBIX 3a00ICBAHMSIX.
2. Vcnonb3ys npunoxkenuss Nel um Ne2 k mpaktuueckoil pabore Nel, BBINOIHUTH PUCYHKH BUpyca U
OakTepuu ¢ 0003HAUYCHUSMH OPTaHOUIOB.
3. Mcnonb3ys faHHBIN BaM IIEPEYCHb BUPYCHBIX H 0 AKTEPHAJIBbHBIX 3200/IeBAHUI YeJI0BEKA
3anoaHuTe Tabnuiy 1.

BupycHble 1 6akTepuaibHble 3200/1€BAaHUS YeT10BEeKa

Tabnuua 1
HaumenoBanue | Bo3Oymutens [Ipuznaku u Ilytn nepenaun Hcnonezyemsble
0oe3Hn CUMITOMBI 3a00JeBaHUS JIEKapCTBEHHBIE BEIIECTBA

3a00J1eBaHUA

IlepedyeHb BUPYCHBIX H 0aKTepHATbHBIX 3200/1eBaHUIl Ye10BEeKa

Bupycubie nndeKnum:.
COVID-19,

T'PHIIII,

OPBH,

BHUPYCHBIC TCIIaTHTHI,

BUY,

WH(DEKIIMOHHBI MOHOHYKIIEO03,
reprec,



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

BETpsIHAs OCIIa,
KOPb,
KJICIIICBOM HIIC(haHT.

bakTrepuajibHble HHOEKIIMH
TU3CHTEPU,

CaJIbMOHEILIE3,

TyOepKyJes,

xXoJnepa,

gyma,

cubupckas s3Ba,

KOKJIIOIII,

CTOJIOHSIK.

4. Usyuyute uHPOpPMAILMIO O JIEKAPCTBEHHBIX BEIIECTBaX, OOIIUX MPUHIMIIAX HX HCHOJIb30BAHMUS.
BeimummmTe B T€Tpaab 001IMe MPUHIUAIIBI 1 0COOCHHOCTH MPUMEHEHUSI aHTHOMOTHKOB.
5. CnenaiiTe BBIBOJ 110 paboTe

KonTposupyembie komnerenuuu: OK 01, OK 02, OK 04

Tema 1.3. CTPpYKTYPHO-(PYHKIIHOHAJIbHBbIE (PAKTOPHI HACJIEACTBEHHOCTH
Pesyabrar oOyueHusi 1O TeMe. pa3IMyaTh CYIIECTBEHHbIE TPU3HAKU CTPOCHHS KJIETOK

OpraHU3MOB PA3HBIX LAPCTB >KUBOU MpHUPOAbl. OnpenensTh MmociaeaoBaTelbHOCT, HykIeoTua0B JJHK u
PHK.

IIpakTHyeckoe 3ansitue Ne2
PemieHne nuToreHeTH4eCKMX 3a/1a4

I.Ie.]'lb: Hay4YuTbCd  pellaTb TUIIMYHBIC 3aJadd Ha OHNPCACICHUC II0CIICAOBATCIIbHOCTH
HYKJICOTHA0B, aMUHOKHUCIIOT B HOPMC U B CIIyda€ UBMCHCHHA MO CJICAOBATCIIBHOCTU HYKIICOTUAOB Z{HK

IIpakTnyeckas 4acTb padoThl
@®opMyJMPOBKA 3aJaHUA: PEIINTE 33/1a4M HAa YCTAHOBJICHHE MO CIEI0BATEIbHOCTH HYKICOTHIOB,
aMHHOKHCJIIOT B HOPME U B CIy4ae U3MEHEHUS MOCIEN0BATENbHOCTH HyKIeoTHA0B JTHK.

3agaua 1. Onna u3 nenoyexk JJHK nmeer nmocnenoBarensHocTs Hykineotun: AI'T AL TAT ALT
HI'A TTT ANI. Kakyro mnocnenoBarelbHOCTh HYKJIEOTHIOB uUMeeT Bropas menodka JIHK Toit sxe
MOJIEKYJIBI.

3anaga 2. [locnenoBarenbHOCTh HYKJIEOTHIOB B Hayaje I'€Ha, XpaHsIIero nHpopmanuio o 0enke
nHcyimHe, HauumHaercs Tak: AAA LALL UTIT UTT I'TA TALl. Hanumure nocienoBaTenbHOCTH
AMUHOKHCJIOT, KOTOPOW HAaUMHAETCS LIeTlb HHCYIHHA.

3anauva 3. Yuactok mosnekynsl ”PHK cocrout u3 nocnenoBarenbnoct HykjieotuaoB: ['TIY -AT'1]-
AT'Y-VT'V-IHAI. 13 Kakux aMHHOKHCJIOT OyIeT COCTOSTh OENOK, CHHTE3UPOBAHHBIM Ha 3TOW MOJIeKyJe?
Onpenenure nocCien0BaTeNbHOCTh HYKJIeoTH10B B 1ienu JIHK, ¢ koTopoii mpoun3onnia TpaHCKpUILUS.

3amaua 4. VYyacrok O€NKOBOW MOJIEKYJBI COCTOMT M3 CIEAYIOLIEH IOCIea0BaTeIbHOCTH
AMUHOKHCJIOT: METHOHUH - apTUHUH - aJaHMH - MMIUH. Onpeaenute BO3SMOXKHYIO M1OCIIE0BaTeIbHOCTD
HYKJIeOTU0B B Mojekyne JTHK.

3amaua 5. Kak u3MeHuTCs CTpyKTypa Oenka, eciau u3 kogupyromei ero nenu JJHK: I'-A-A-T-I'-T-
A-T'-II-T-A-I" ynanuts 4-it HykiI€0THA?


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

3amgaua 6. Onpenenure TpurieTsl (antukomoHbl) TPHK, yuacTByromme B cuHTe3e Oenka, eciu
xkonupyromuii pparment JJHK cocrout u3 mykneotunos: I'-I-T-A-I-I'-A-T-I'-T-L[-A-A-T'-A. Cxonbko
TPHK yuactByer B cunTese Oenka? Kakue aMMHOKHCIOTHI 3aKkonupoBansl B 3Toi JIHK?

Kpurepuu onneHuBaHus:

«5» - BCe OTBETHI BEPHBI;

«4» - nomyIeHa oJHa OoImuoKa;

«3» - TOMYIIEHBI 2 ONIMOKH;

«2» - nonyuieHsl 3 1 60see OMMOOK MM paboTa HE BHINOJIHEHA.

KonTposaupyembie komnerennuu: OK 01, OK 02

Paznen 2. Ctpoenue M GyHKUMU OPraHu3zmMa

Tema 2.3. 3akoHOMepHOCTH HacJienoBaHusA. ClleNnyIeHHOe HAC/Ie0BaHNe MPU3HAKOB.

Pesyaibrar oO0yyeHuss 1O TeMe: OIMCHIBAaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
u3MeHYHBOCTH. OmpenensTh BEpOITHOCTh BOSHUKHOBEHUSI HACIIEICTBEHHBIX MIPU3HAKOB MPH MOHO-, TU-,
MOJUTUOPUTHOM U aHATU3UPYIOIIEM CKPEIINBAHUH.

IIpakTHyeckoe 3ansitTue Ne3
Pemlenue reHeTH4eCKUX 3a71a4.

He.]'lb: HAay4YUTbCA PCIIATh THUIIMYHBLIC 3ada4d Ha OIPCACIICHHUC BCPOATHOCTH BO3HHMKHOBCHHA
HACJICJICTBCHHBIX MPU3HAKOB MPH MOHO-, -, MOJMTHOPUIHOM M aHAJU3UPYIOIIEM CKPEIIMBAaHUU, TIPH
CLIETIJIECHHOM HacJIeZI0OBaHUU

IIpakTHyeckasi yacTb padoThI:

DopMYyJIMPOBKA 32IaHUS: PEIINTE 3a7a41, COCTABUB CXEMbI CKPCIIUBAHMS.

3amaga 1. Y denoBeka anbOMHU3M U CIOCOOHOCTH MPEHMYIIECTBEHHO BIAJETh JIEBOH PYKOW -
peLieCCUBHBIE NPU3HAKU, HACIEAYIOIIHUECS He3aBUCUMO. KaKoBBI T€HOTHUIIBI POAUTENEH € HOPMAallbHOMI
NUTMEHTAIMeH 1 BJIaJICIOLNX IPaBO PYKOH, €CII Y HUX POIUJICS peOeHOK aabOuHOC U JeBmia?

3amaga 2. Y desoBeka IPaBOPYKOCTh JOMHMHHMPYET HAJ JIEBOPYKOCTBIO, Kaperia3ocTb HaJ
rony6orna3octeio. ['omy0ornasslii mpaBiia »XEeHUJICA Ha Kaperiaa3oi mpasiie. Y HUX POIMIOCh IBOE JIeTei
- Kaperjiasblii JieBIIa M roiyoornaselii npasma. OT BTOporo Opaka 3TOro K€ MYKYMHBI C Kaperiazoi
IpaBILIOW POAWIIOCH JEBSATh Kapemiasblx Jereil, okazaBliuxcs mpaBmaMu. OnpeaenuTs TE€HOTHUIIBI
MYXUYUHBI U 00€HX JKEHIIUH.

3agaya 3. Y d4enoBeka KOCOJANMOCTh JOMUHUPYET HaJ HOPMaJIbHBIM CTPOEHHUEM CTONbI, a
HOPMaJbHBIM OOMEH YIJIEBOIOB - HAJ caxapHbIM nuaderoM. JKeHIMHA, UMEIOIas HOpMaJbHOE CTPOSHUE
CTONBI U HOPMAaJllbHBI OOMEH YIJIEBOAOB, BHINUIA 3aMY)X 3a KOCOJIAIIOTO MYXYMHY C HOPMAaJbHBIM
oOMeHoMm yrneBonoB. OT 3Toro Opaka pOAWIIOCH IBOE JAETEH, Y OJHOTO M3 KOTOPBHIX pPa3BHBAIACh
KOCOJIalIOCTh, & y APYIroro - caxapHblii auadber. MOXHO JM ONpPENeNUuTh TeHOTHIBI POIUTENICH IO
denotuny ux nereri? Kakue enie reHoTHIbl M (PEHOTHITBI JETEH BO3MOKHBI B JAaHHOW ceMbe?

3amauya 4. V Iletn n Camm kapue miasa, a y ux cecTpbl Mamm - rosyOble. Mama aTux aeren
roiy0orasasi, XOTsl €€ poauTeNnu umenu kapue riasza. Kakoil npusHak nomunupyer? Kakoil usert rmas y

nanel? HamummmTe TeHOTHITBI BCEX MEPCYNCIICHHBIX JINII.

3anaua 5. I'ensl A u B cueniensl, cuna cueryienus paBasercs 20 mopranuaam. Kakue ramersl u B
KaKOM COOTHOIICHHH OyyT BO3HUKATh B XO/I€ Mei03a y AUT€TEPO3UTOTHOTO OpraHu3Ma?

3anaua 6. I'emoduimst ¥ 1anbTOHU3M HACIEIYHOTCS KaK PELECCHBHBIC MPU3HAKHU, CLENJIEHHBIE C



X-xpoMocoMoii. Paccrosinue mexxy renamu 9,8 MopraHuabl.

a) JleBymika, oTel[ KOTOPO CTpajaer OIHOBPEMEHHO TeModuiued U AaNbTOHU3MOM, a MaTh
3710pOBa U MPOUCXOIUT U3 OJIArONMOIYIHOM 10 3THM 3a00JICBaHUSM CEMbH, BBIXOIUT 3aMYK 32 3[0POBOTO
MyxkunHy. Onpenennute BeposiTHbIE TEHOTUIIBI U (PEHOTHUIIBI IeTEl OT 3TOro Opaxa.

0) ’KeniumHa, MaTh KOTOpOW CTpajana JajJbTOHU3MOM, a OTell reMo(uirel, BCTynaer B Opak C
MY>KYMHOM, cTpajaromuM oboumu 3aboneBanusmu. Onpenenure ¢enorunsl nereid. Omnpemenure
BEPOSTHOCTb POXKICHUS JCTCH B 3TOM CEMbE OJHOBPEMEHHO C 000EMH aHOMAJIUSIMH.

3agaua 7. Karapakta ¥ NONMIAKTUIMS OOYCIOBJIEHbl JOMUHAHTHBIMM ayTOCOMHBIMH TECHO
CIICTIJICHHBIMU T€HaMU (T.€. KPOCCHHTOBEp HE oOHapyxuBaeTcs ). JKeHIMHA yHaclea0Bajla KaTapakTy OT
MaTepH, a MOJUJIAKTHIMIO OT OTIHa. Ee My HOpMalieH B OTHOIICHHH OOOMX MPHU3HAKOB. UTO MOXHO
OXHUJATh OT X JIETEH: OTHOBPEMEHHOTO MOSIBJIICHUS KaTapaKThl U TOJMJAKTHIINN, OTCYTCTBUS 00OUX ITHX
MPU3HAKOB VJIA HAJIMYUS TOJIBKO OHON aHOMAJIMH - KaTapaKThl FIIA TIOJHIAKTHIIH ?

3amaua 8. I'eH mBEeTHOW CIIEMOTHI M T'€H HOYHOM CJENMOTHI HACIEAYIOTCS KaK peLeCcCHBHBIC
CUEIJIEHHBbIE ¢ X-XpoMOocoMoH. PaccrosHue MeXIy O3TUMU TeHamMu cocTaBisieT 50 MopraHum.
OrnpenenuTe BEPOSTHOCTh POXKICHUS JETEH OMHOBPEMEHHO ¢ O0OCMMH aHOMAJMSMU B CEMbeE, IJI€ JKEeHa
MMEET HOpPMaJIbHOE 3pEHHE, HO €€ MaTh CTpajialia HOYHOM CJIEMOTOM, a OTEll - [IBETHOM clienoTtoi. Myx ee
HOPMAJIEH 110 3TUM MPU3HAKAM.

Kpurtepuu onennBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - nonyIeHa oHa omuoKa;

«3» - TOMYIIEHBI 2 ONIMOKH;

«2» - nonyieHsl 3 1 6osee omuOOK 1K paboTa HE BHIIOIHEHA.

KonTpoaupyembie komnerenuuu: OK 01, OK 02, OK 04

Tema 2.4. 3aKOHOMEPHOCTH U3MEHYHBOCTH
Pe3yabTar o0O0ydyeHMss 1O TeMe: ONUCHIBATb 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH W
M3MeHUYUBOCTH. ONpenesnsiTh TUIT MyTalliy TIPH Tepeade HaclIeCTBEHHBIX TTPU3HAKOB.

IIpakTuyeckoe 3ansitue Ned
PemeHne reHeTHYECKHUX 32124 CMELIAHHOIO THIIA

Hesb: HayduThCs pemIaTh TUNUYHBIC 337a4d HA ONpEACICHHE THUIlA MYTAallMM HpHU Iepenade
HACJIeJICTBEHHBIX IPU3HAKOB.

IIpakTHYeckas 4acTh padoThI:

®opmMyIHPOBKA 3aJaHUSI: PEIINTE 3a/1a41, COCTABUB CXEMbl CKPEILUBAHUSL.

3agaua 1. B pesynprare MyTauuu Ha y4acTke resa, copepsxkamem 6 tpurieroB: [T -TT'T-LIALL-
ALT-AIT-ITAA, npou3omio 3aMeieHne B TPEThEM TPUILIETE: BMECTO aJleHUHA OOHAPY)KEH IIUTO3HH.
HanummTe coctaB aMMHOKHUCIIOT B MOJIMIIENITU/IE IO MyTallUU U TIOCJIE HEe.

3agaya 2. Y OOJIbHBIX CEpPIIOBHJIHOKJICTOYHOH aHEMHUEH B MOJIEKyJie TI'eMOINIOOMHA BajuH
3aMeNIaeT NIyTaMUHOBYIO kuciory. Uem ommuaercs JIHK denoBeka, O0JBHOTO CEpriOBUIHOKICTOYHON
anemueil, or [IHK 3nopoBoro uenoBexa?

3anaua 3. B annene gukoro tumna (MCXOQHBIN M'eH) MPOU30ILUIA CAEYIOas My Talus:

Annens nukoro tana HIII-I'TT-ALLL-LILIL]
Mytantabiit auiens AL-I'TT-ALL-LIIILL

Onpenenute Bua mytanuu. CpaBHUTE (hparMeHTHI OEITKOBON MOJIEKYIbI, KOTUPYEMOU HCXOTHBIM
Y MyTaHTHBIM TreHamMu. Kakue GeHoTunmueckne n3MeHeHHsI MOTYT MO CJIEIOBATh 32 3TUM COOBITHEM?



3anaua 4. Kakue u3MeHeHHs POU30HAYT B CTPOSHUHU Oellka, €clii BO ()parMeHTEe MOJICKYIIbI M-
PHK, umeromem coctaB ATA-TTIA-YIIV-IIYA, npousoiiger 3aMeHa HYKJICOTHIA B TMOJOXKEHUU 3 Ha
ryaHWH, a B IOJOXeHuu 7-Ha aneHuH? Iloctpolite cooTBETCTByrOIIME KaxaoMmy BapuaHty u-PHK
(parMeHT NoJIMNEeNTHa U Y4aCTOK MyTaHTHOT'O I'eHA.

3amaga 5. AxoHaporuiasusi (KapJUKOBOCTh) OOyCIIOBIIEHA OMHHAHTHBIM T€HOM. Y CEMHU U3
BOCBMH DPOXKICHHBIX KapjHKOB POAMTENH ObLIM HOpMalbHBIMU. OOBSCHUTE, MOYEMY Yy HUX POIUIIHCH
neru-kapnuku? Kakoit 310 Bun myrtanuu? Kakumu Moryt ObITh et B Opake KapivMka M HOpPMaJbHON
JKEHILUHBI?

3agaua 6. Y MyXUMHBI OJIMH IJIa3 Kapuid, a APyrou — roimy0oii (mogo0HOe sBIICHUE HAOIIONACTCS Y
Jaliku M cobaku aysickeH MajiamyT). [TompoOyiiTe 00bACHUTH, Kak 3TO Morio mpousoiTn? Kakoit tumn
M3MEHYMBOCTH HAOIIOIaeTCs B MPUBEICHHBIX IpUMEpax?

KonTpoaupyemsbie komnerenunu: OK 01, OK 02, OK 04

Kpurepun oneHuBaHus:

«5» - BC€ OTBEThI BEPHBI;

«4» - nomyiieHa oHa OmuoKa;

«3» - IOMyIIEeHH! 2 OmHOKY;

«2» - momyIeHbl 3 1 60Jiee OMUOOK MM padoTa HE BBIITOJIHCHA.

Pasnea 4. JxoJqorus

Tema 4.2. Ilonyasinus, coo01ecTBA, IKOCHCTEMBI

Pesynbrar 00y4eHusi o TeMe: ONMUCHIBATH CBSI3b MEXJy OPraHU3MOM M CPEAOH €ro oOuTaHus.
YcTaHaBIMBaTh CBSA3b CTPYKTYPbI M CBOMCTB 9KOCHUCTEM.

IIpakTHyeckoe 3ansitue Neb
IlepeHoc BemecTBa M JHEPTHH B IKOCHCTEMAX

Heab: HayduThCcs pemiaTh MPAKTUKO-OPUEHTUPOBAHHBIE pACUETHBIE 3a/laHds [0 TEPEHOCY
BEIIECTBA M DHEPIMHM B HKOCHCTEMAax C COCTaBJIEHMEM TpoduyecKux Ieneil M mupamMuj OMOMacchl U
SHEPIUH.

OOopynoBaHue W MaTepMaJibl: CTaTUCTUYECKUE JAHHBIC, PUCYHKU pa3JMYHbIX OHOIIEHO30B,
TaOJIUIIbI, CXEMBbI IIMILEBBIX LIENIEN B Pa3HBIX 3KOCUCTEMAX, TETPalb, pyuka, IPOCTON KapaH/alll, JIMHEeHKa.

I[IpakTnuyeckas 4acTh padoThl

Xon paboTHhI:

3ananue 1. CocraBiieHHe Heneil MUTAHUS

1. CocTaBbTe MUIIEBYIO ENb U3 MPEAJIOKCHHBIX OPTaHU3MOB U YKAKUTE KOHCYMEHT BTOPOTO
MOPsZIKA: TYCEHUIIbI, CHHHIIBI, COCHBI, KOPIIYHBI

2. CocTaBbTe cXeMy IeNU MUTaHUs, XapaKTepHOH AJis O0JIOT, 3Has, YTO €€ KOMIIOHEHTaMU MOTYT
SBJIATBCS KaKUe-IMOO WX MPEIJIOKEHHBIX OpPraHU3MOB: scTped, 0abouka, JIAryIIKa, CTPEKO3a, YK,
pacTeHue, Myxa. YKaKUTe, KAaKO KOMIIOHEHT TaHHOM IIeMH MOXKEeT Hanbosiee 4aCcTo BKJIIOUATHCS B IPYTUE
[ENY MTUTaHUS.

3. Kakue W3 MEepevrcCICHHBIX OPraHu3MOB SKOCHCTEMBl TAaWTHM OTHOCAT K MPOMYILEHTaM,
MEePBUYHBIM KOHCYMEHTaM, BTOPUYHBIM KOHCyMEHTaM: OaKTepuu THHUEHHS, JIOCh, €Iib, 3asll, BOJIK,
JUCTBEHHUIIA, PHICH?

4. CocTaBbTe 1€b MUTAHUS U3 4 UK 5 3BEHLEB.

5. [IpuBeauTe npuMep NUIIEBOM LIEMH IETPUTHOrO TUIA (HE MeHee 3 -X 3BEHBEB)

6. K kakuM TpohUYEeCKUM YpPOBHSIM OTHOCSITCS CIICAYIOIIHNE OPraHU3MBbI: 3asil-0elsiK, JHCHIa
OOBIKHOBEHHAsI, JIOCh, JICCHBIC TPABbI?



7. CpaBHUTE JBE IIeNIU MUTAHUS, ONMPEAEITUTE YEPThl CXOICTBA U PA3IINUHSL.
a) Kineep - Kpoimk — BOJIK;
0) PacTurenbHBIN omaa — T0XKIEBOM YEPBb — YEPHBIH JIPO3/1 — ACTPeO — MEPENeIITHHK.

3apanmne 2. OueHUTe CPOK HCUEpHAHUS MPUPOJHOIO pecypca, €Ci U3BECTEH YPOBEHb J0OBIYU
pecypca B TEKyLIEM rofy, a MoTpeblieHue pecypcoB B IO CJIEAYIOLIHE To/bl OyAeT Bo3pacTaTh C 3aJJaHHON
CKOPOCTBIO MPHPOCTa €XKErogHoro norpedienus. Kakoil mpupoaHbiii pecypc UMEeT CaMblil TOJTHI CPOK
MCUEepIaeMOCTU U KaKOM — HAMMEHb I ?

Ta6auna 1 - UcxoaHble JaHHDIE

Pecype Sanaopeeypea @, | flofa peeypead, ripi/i;;p
Kamennslii yroip 6800 3,9 2
[TpuponHsbIit ra3 280 1,7 15
Hedrs 250 3,5 2
XKeneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
Hunk 0,24 0,006 1,3
CauHery 0,15 0,004 2,2
AMIOMHAHUN 12 0,016 1,6
VYpan 300 0,2 2

Jliis pacueTa BOCOJIb30BaThes (POPMYIIONH CyMMBI YJICHOB PsAla F€OMETPUUYECKOM MPOrpecCU:

(425 1)<
R @
rae Q — 3amac pecypcos, )
q — rogoBas J100bI4a pecypca,
TP — nmpupoct notpebienus pecypca,

t — ymcno nert.

JlorapudmupoBanue BbelpaxkeHus ans Q maer cienyrouryro QGopMmyily JUis pacdeTra Cpoka
UcUepIiaHus pecypca:

t=
(1 +—”D ) 2)
KonTpoaupyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.2. Buocdepa - Wiod6aabHast IKOJTOTHYECKAsA cCHCTEMa
PesynbraT 00y4yeHus mo TemMe: YMEHHE PacCUMThIBATh MOTPEOHOCTH B KUCIOPOE U TUTOIIAISIX
3eNEHBIX PACTEHUH JJI BOCIPOM3BOICTBA MOTPEOIEHHOIO KUCIOPO/a.




IIpakTHyeckass padora Ne6
Onpenesenne MIOMAAM HACAKACHHU I VIS CHUKCHHS KOHIEHTPAL MU YIJICKHCJIOTO0 ra3a B
armocdepe.
Ieap padoThl: HAYYUTHCS PACCUUTHIBATH MACCy MONNIOIIAEMOIO YINIEKHCIIOrO Ia3a, BBIIEIIEMBbIX
KHCI0posia U (UTOHLUIOB JIECHBIX HACAXKIAEHHI 3a ONPEAEICHHOE BPEMSI.
Oo0opynoBanme: pa3naTouHblii MaTepUal, TETPaib, pydKa
IIpakTnyeckas 4acTp padoThl
Xoxa padoTsbI:

3aganme 1.

1. HeoOxoammo auis jeca miomiaipio X (Ta) paccyuTaTh Maccy MorionaeMoro yrieKruciaoro rasa,
BBIICJIIEMBIX KU CIIOpOAa U (PUTOHIIUIOB 33 CYTKH, MecsIl, Toa. Kakomy duciy mroaeil XBaTuT
BBIJICJIIEMOT'0 TUM JIECOM B CYTKH KU CIIopoaa?

Hcxonublie maHHbBIC U pacdeTa 1Mo Bapuantam coxaepxkatcs B Tadaume 1.

Ilpumep pacuema:

Ilycmo nnowaow aeca pasna 10 2a.

Toeoa nec:

- noenomum yenekucinoeo 2aza: 240 ke/ea - 10 ea = 2400 ke (2,4 m) 6 cymxu,

2,4 m - 30 oneu = 72 m 6 mecsy,

2,4 m-365 ouneu = 876 m 6 200,

- gvroeaum kucaopooa: 200 ke/ea - 10 ea = 2000 ke (2 m) 6 cymku,

2 m - 30 oueti = 60 m 8 mecsay,

2m 365 oneii = 730 m 6 200,

- ebi0eaum umonyudos: 3 ke/ea - 10 ea = 30 ke 6 cymxku,

30 ke - 30 ouetr = 900 ke 6 mecsy,

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

Yucno nooeti, Komopvim X6amum bl0eIeHHO20 JeCOM 8 CYMKU KUCIOPOOa.

2000 ke / 0,6 ke = 3333 yenogexa.

Ta6auna 1.
Bapuant 1 2 3 4 5 6 7 8 9 10

X, ra 15 20 25 30 35 40 45 50 95 60

OtBeThTC Ha BOMPOC: B 4YCM 3aKJIIOUACTCA POJIb 3CJIICHBIX Haca)KI[CHI/Iﬁ B JKM3HHU TOopoJa U KU3HU
KaXIa010 XUTCIIA.

Kontposaupyembie komnetrenuuu: OK 01, OK 02, OK 04, OK 07, TIK 2.1.

Tema 4.4. Biiusinne aHTPONoOreHHbIX (pakTopoB Ha Ouocdepy

Pe3yabTar 0o0yuyeHusi MO TeMe: OMNHUCHIBATh TIJIOOANbHBIE M PErHOHAJIBHBIE JKOJOTHYECKUE
npoOJieMbl, U yTH UX MUHUMU3anuu. [Ipennmarate cnocoObl feficTBUS O 0€30MacHOMY MOBEICHHUIO H
CHIDKEHUIO BIMSHUS 4YEJIOBEKa Ha TMPHUPONHYI cpedy. BbiOuparb Mepsl Uisi  COXpaHEHHS
OuopazHoo0Opasus.

IIpakTnuyeckoe 3ansiTue Ne/
OTx0abI NPOU3BOACTBA

Heab: m3yunts DenepanpHblii KIaCCHPUKAIMOHHBIN KaTaJlIOr OTXOJOB, HAyYUTHCS OMPENETSThH
KOJI OTXOZa, €r0 MepapXHuecKylo MO3UIMI0, KIACC OMACHOCTH, arperaTHOe COCTOSIHHE W (PU3UYECKYIO

(opmy.

Xox padoThri:



Teopemuueckasa uacmp

®enepanbHblil KTaccu (PUKALIMOHHBIA KAaTalor OTXOAOB - 3TO CIHCOK OTXOJOB, COAEpXKAIIUN B
cebe KIacCH(UIMPOBAHHYIO U CTPYKTYPHPOBaHHYIO HH(OpPMAIMIO TIO BHJIAaM HAWMEHOBAaHUA U
oIpesiesieHHsl Kiacca OMAcHOCTH Ui JiroOoro Buaa Mmycopa. [Ipon3BoiacTBEHHBIE U MOTPEOUTENHCKHIE
OTXO[IBI - 3TO Cephe3Hast FIKoJIoruueckas npodiaema /it o01ecTBa.

OTXO0MBI - BEUIECTBA Pa3HOrO MPOUCXOXKICHUSI, 00pa30BaBIIUECS B PE3YJIbTAaTe MPOU3BOACTBA HIIU
JIpyroil AesTeIbHOCTH YeJIOBEKa:

- TOBapbl WM U3/ICNINs, YTPATUBIINE CBOU CBOMCTBA;

- IpUIIEeIIINE B HETOAHOE COCTOSHHE;

- YIIaKOBOYHBIE MaTEPHAJIbI.

st oGecrieuenrst 6€30MacHOCTH OKPYXKAIOMIEH cpeibl HEOOXOIUMO BECTH OpraHW30BaHHBIN y4eT
BCEX OCTATKOB JESITEILHOCTH KaK YeJIOBEeKa, TaK U mpou3BoacTBa. C 3Toil menpio 6611 pazpadboran ®KKO,
KOTOPBI peraMeHTHPYeT padoTy MPEeaNpHITUN B OOJIACTH CIHCAHUS MATePHAJIOB, YTPATUBIINX CBOIO
(GYHKIIMOHAIBHOCTh, MPUIIEANINX B HEMPUTOAHOCTh, TPEOYOMHMX 3aMeHbl. OHAKO OCHOBHAsS IIENh €ro
co3nanusi - obecriedeHne OE30MACHOCTH YTHJIM3AIMU OTXOJOB, MX IEPEBO30K; CO3MAHHUE YCIOBHUM HE
HapyLIAK KX 3KOJIOIMYECKUX TPUHIIUIIOB COXPAHEHUS YUCTOTHI IPUPOJIBI.

B knaccudukanumu orodpakaercs:

- TPOHUCXOXKJIEHHWE OTXOAOB, BCEro MATh BUAOB (3KMBOTHOIO, PAacTUTEIHHOTO, MHHEPAJIbHOTO,
XUMHUYECKOT0, KOMMYHAJIbHO-OBITOBOTO);

- arperatHoe COCTOSIHME BEILEeCTBa, a Takxke gu3nueckas Gopma (0710KH, CTpy’KKa, TOIUIMBHbBIE
JKHUJIKOCTH);

- 00pa3oBaHUe ChIPbs, XUMUYECKUN COCTAB, TEXHOJIOTHH MOTyYECHUS;

- mocieaHue NuQpbl 0003HAYAIOT FKOJTOTUYECKYIO OMACHOCTb.

denepanbHBIA Ki1acCH (PUKAITMOHHBIN KaTaJor OTXomoB yTBepkaeH IIpukazom Pocnpuponnamzopa
o1 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon kaxxmoro Buga orxo0B UMeeT 1 1-3HauHyI0 CTPYKTYpY.

[TepBbie BOCEMb 3HAKOB KO/ MCIIONB3YIOTCS IJIs1 KOAMPOBAHUS MTPOUCXOKICHUS BUIA OTXOIOB U
UX COCTaBa.

JeBATblii U AecATbl 3HAKM KOJA MCHOJIB3YIOTCS JUISl KOIMPOBAHUS arperaTHOro COCTOSHUS M
¢dusngeckoit popmer Buaa otxonos ([Ipunoxenue).

OnuHHAIUATHIA 3HAK KOAA - JJIsl KOAMPOBAHMS Kjlacca OMACHOCTH BHJAa OTXOIOB B 3aBUCUMOCTH
OT CTENEHU HETaTUBHOTO BO3JICHCTBHS HA OKPYXKAIOIIYIO CPELY.

B 11-m 3Hake xoma mudpa 0 ucmonab3yercs 1yt 0JI0KOB, TUTIOB, TIOATUTIOB, TPYIII U TTOATPYIII; JJIs
BUJIOB OTXOAOB 3Hauamiasi mudpa odoznadaer: 1 - I kmace omacHoctw; 2 - Il xmacc omacHocth; 3 —
Il xmacc onacuoctH; 4 - IV xitacc onacHoctH; 5 - V KJIacC OIacHOCTH.

®enepanbHbll KIacCU(PUKALIMOHHBIA KaTaJlor OTXOJOB, UMEET MATh YPOBHEW Kilaccu(UKalluu,
PACIIONIOKEHHBIX 110 HePapXUIECKOMY MPUHIUITY: OJOKH, TUIIBL, TOATHIIBI, TPYIIIBI, TOATPYIIIEL.

Briciium  ypoBHEM  KiacCMQUKAIMU  SBISIOTCS  OJOKH, C(OpPMUpPOBAHHBIE MO MPHU3HAKY
MIPOMCXOXKIEHUSI OTXO/I0B, OHM 0003HAUEHBI CIEAYIOIUMU [P PaMuU:

10000000000 Bbrnok 1. OTX0omb! ceabCcKoro, JIECHOTO X031 CTBa, PHIOOBOACTBA M PHIOOJIOBCTBA.
20000000000 Biok 2. OTx0/bI 1OOBIUH MOJIE3HBIX HCKOIAEMBIX.

30000000000 Bbrnoxk 3. Otxonbl 00pabaThIBarOIINX MPOU3BOICTB.

40000000000 brok 4. Otxoasl mOTpeOJCHHS TPOU3BOACTBCHHBIC W HEMPOU3BOICTBCHHBIC

MaTepuaibl, U3eNus, YyTPaTUBIIUE MOTPEOUTENbCKUE CBOMCTBA, HE BOILEAIINE B

omoku 1 —3,6—-9.

6 00 000 00 00 O Bbnok 6. Otxozbl oOecreueHus IeKTPOIHEPrueii, ra3oM U HapoM.

70000000000 biok 7. OTxoap! npy BOIMOCHAOKEHUH, BOAOOTBEACHUH, JCSITEIBHOCTH IO COOPY,
00paboTKe, yTHIIN3AIHH, 00€3BPEKUBAHIIO, PA3MEIIICHHIO OTXO/I0B.

80000000000 Bbiiok 8. OTx0ABI CTPOUTENHCTBA U PEMOHTA.

90000000000 bsiok 9. OTX0ab! NIpU BHIMOJIHEHUH MTPOYUX BUJIOB JAEATECIBHOCTH, HE BOIISAIINE B

Onoku 1 — 3,6 — 8.

HpOHYH_[eHHI)Ie III/I(i)pBI OCTaBJICHBI OJIA 0003HaueHUs PE3CPBHBIX OJIOKOB B HpHHSITOﬁ CHUCTEMC



KOJIUPOBAHMUSL.

B ocHOBy BbIIeNEHUS DPA3IMYHBIX TUIIOB BHYTPU OJOKOB MOJIOXKEHBI DPA3JIMYHbIC NPU3HAKU:
IPOUCXOXKIEHNE MCXOAHOTO ChIPbs, MPOU3BOICTBEHHAs (TEXHOJIOrMYECKas) MPUHAJIEKHOCTh MO3UIIHMA,
XMUMHUYECKHI COCTaB U XUMHUECKHE CBOMCTBA, arperaTHOe COCTOSIHUE U IPYTHUE CBOWCTRA.

Hepapxuueckuii iepexon OT THIIOB K MOATPYIIIAM COOTBETCTBYET MEPEXoAy OT Oojee o0mero K
0oJee KOHKPETHOMY U 0oJiee TOAPOOHOMY OMUCAHUIO XapaKTEPUCTHK U CBOWCTB JAHHOTO OTXO/A.

[TpuHATHIE MpaBHUa MO3BOJIMJIM BBECTH CHCTEMY IM(PPOBOr0 KOAMPOBAHUS OTXOJOB C IIEJIBIO
dopmanmzanuu X 0O0O3HAYEHHWH M ymoOcTBa cOopa, oOpabOTKM W mepenaunt WHGOPMALUU O IHOOBIX
BUJAaX OTXOJOB.

B Takoii cucteme 050Kk 0003HaUaeTcs KOJOM C OJHOW TMEpBOM 3Havamend nudpoit (Hampumep,
100000 00 00 0), Tum, coorBeTcTBEHHO, ¢ ABYMs (Hampumep, 1 10 000 00 00 0), moatunm - ¢ Tpems
(manmpumep, 1 11 000 00 00 0), rpynma — c uersippMs (Hampumep, 1 11 100 00 00 0), moarpymma — ¢
nsTeio (Hanpumep, 1 11 110 00 00 0).

Ilpakmuueckas yvacmo
1. OnpenenuTh CBOM BapuaHT 3aJlaHus, UCIIONb3Ys Tabnuny 1.
Tabmuna 1 - Ne BapraHTa, COIaCHO HoMepa 00ydaroLerocs B CIMCKE MO JKypHAIYy.
Ne BapuanTa Howmep crynenTa B ciucke 1o sxypHaiy
1 1,11,21
2,12,22
3,13,23
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10, 20, 30

2. Haiitu B cetn nTepHer denepanbHblii KiaccupuKamoHHbIN kataigor otxonos (PKKO).
3. 3anomHUTH TaOMMIy 2 B COOTBETCTBHHM C BapHaHTOM 3aaaHus (OJOK, THM, MOATHI, TPYIINA,
HNOATPYIIA U BUJI OTXOA).
4. Onpenemuts no xkony ®PKKO n kogudukaTopy arperarHoro coCTostHus U (Gpu3ndeckoil Gopmer
(ITpunoxxenue) KiIacc OMacHOCTH OTXO0/1A; arperaTHOe COCTOSIHUE U (pU3HUIECKYIO (hopMy.
Tabmmra 2
Kon ®KKO HanmeHnoBaHue
biox
Tun
ITonTun
T'pynma
Iloarpynna
Bun orxona

Kiace onacnocru:
ArperaTHoe cocTossHUE U (u3nueckas popma:

Hanpumep:Cmebnu kyxypy3vl
Koo ®KKO Haumenosanue
10000000000 | OTXOLbI CEJIBCKOI'O, JIECHOIO XO3SHCTBA, PBIFOBOJCTBA u
PBIEOJIOBCTBA
11000000000 | OTXOLbI CEJILCKOI'O XO35HUCTBA
11100000000 | Omxoovr pacmenuesoocmsa (8kaouas OesiMENbHOCHb N0  NOO20MOBKe
npoOyKyuu K cobimy)




11110000000 | Omxoovl npu svipawusanuu 3epHOEbIX U 3PHOOOOOBHIX KYIbMYD
11111000000 | Omxodvl npu ybopke ypoodicas 3epHO8bIX U 36pHOO0O08bIX KYIbMYD
11111004235 | Cmebau kyxypy3vl

Knacc onacnocmu: V
Aepecamnoe cocmosnue u uzuieckas popma: 80J10KHO.

Bapuanr 1
1. 3epHOOTXOABI TPEUUXH.

2. lInambl OypoBbIie TIpH OYpPEHHH, CBI3aHHOM C JOOBIUEH MPECHBIX U COJIOHOBATHIX MOA3EMHBIX
BO/I.
. [lenyxa opexos.
. MopokeHoe, yTpaTHBIIee MOTPeOUTETHCKUE CBOWCTBA.
. OTXObI PU OYKCTKE KOTJIOB OT HAKHUIIH.
. 30712 OT CKMTaHMsI TTBUTH XJIOMIKOBOM, OTXO0B OyMaru, KapToHa, IPEeBECHUHBI.
. OTX0mBI TPYHTA MPU TPOBEIEHUH OTKPBITHIX 3€MJISTHBIX PA0OT MPAKTUYECKH HEOMACHBIE.
. OUIBTPBI OYMCTKU MacJa, MepeKayBaeMOro HaCOCHBIM 000PYIOBaHHEM.
Bapuanr 2
. CyOcTpaThl MUHEpaIOBaTHBIE AJIS TEIUIMYHOTO PACTEHUEBOICTBA OTPaOOTaAHHBIE.
. OTxompI (XBOCTHI) (IIOTAIIMH Py CEPEOPSHBIX U 30JI0TOCOAEPIKAIIINX.
. Kocrouku nionossre.
. [luteBbIe KOHIIEHTPATHI, yTPATUBIINE MOTPEOUTEIHCKHUE CBOMCTBA.
. OTXOIbI YUCTKU TEXHUYECKUX KAHAJTIOB KOTEJIbHBIX IOMEILEHUN .
. ITecok kBapieBbIi PUIBTPOB OYUCTKU BOABI IJIABATEIIBHBIX 0ACCEHHOB O TPaOOTaAHHBIMN.
. JIoM KUpIUYHON KJIAJKH OT CHOCAa M pa300PKH 3aHUM.
. Konnencar BomHO-MacsIHBIA KOMITPECCOPHBIX YCTAaHOBOK.
Bapuant 3
. HaBo3 kpymHOT0 poratoro ckoTa CBEXHIA.
. Ocaiok 0TCTOS BOABI TUAPOYOOPKH 000PYIOBaHUS arIOMEpAIiH JKEIEe3HBIX PY/I.
. ZKMBIX TOpUHYHBIN.
. Onesina U3 HaTypabHBIX BOJIOKOH, YTPATUBIIHNE MIOTPEOUTEIIBCKIE CBONUCTBA.
. 30JI01IJIaKy TIPU TTPOU3BOICTBE T€HEPATOPHOro raza u3 yriei.
. OUIBTPBI HA OCHOBE CTEKJIOBOJIOKHA, OTPaOOTaHHBIC MTPH BOIOTIOITOTOBKE.
. OTXOIbI CTPOUTETHLHOTO MEOHS He3arps3HEHHBIC.
. OTX0nBpI METaHOJIA TIPH €r0 XPaHEHUH.
Bapuanr 4
1. OTXO0nbI NOACTUIIKU U3 IPEBECHBIX OMUJIOK MPU CONEPKAaHUU CBUHEH.
2. OTXOnbl OYUCTKH IPUPOJHOrO ra3a OT MEXaHUYECKUX ITPUMECEH.
3. ITaxTa npu cenapanuu CIUBOK.
4. Croeuomexxna W3 IIEPCTSHBIX  TKaHEH, yTpaTHBIIAs NOTPEOUTENbCKHE  CBOICTBA,
He3arpsi3HEHHas.
5. Konnencar GpuabTpoB O4MCTKH ra3000pa3HOro TOIUIMBA.
6. OcaioK OYMCTHBIX COOPYKEHUM JOXKAEBOM (JIMBHEBOW) KaHAJIM3AI[UN MATOOMaCHBIM.
7. OTXO0IbI IIeMEHTa B KYCKOBOM (opme.
8. OTxompl rpaduTa Ipu PEMOHTE TPaPUTOBOrO 000PYIOBAHHUS.
Bapuant 5
1. ITomeT KypuHBIi CBEXUI.
2. Konpaencat razoBblii He(TsHOTO (MIOMYTHOTO) Ta3a.
3. MonoyHast npoAyKIUsl HEKOHIUIIMOHHAS.
4. Crierionex1a U3 MOJUITPOITUICHOBOTO BOJIOKHA, 3arpsi3HEHHAs (DEHOIOM.
5. OTX0/bI 3a4MCTKHA MACIIOMPUEMHBIX YCTPOMCTB MaCIOHAMIOIHEHHOTO AIEKTPOOOOPYI0BaHUSI.
6. Mycop ¢ 3alUTHBIX pPEHIETOK XO3SAMCTBEHHO-OBITOBOW M CMEIIAHHOM KaHAJIM3aluu
MPAKTHYCCKU HEOMaCHBIN.
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7. Jlom xene300eTOHHBIX U3 eI, OTXO/BI XKene300eToHa B KyCKOBOM (hopme.
8. JIoM KHCIOTOYOPHOIO KUpIIHYA.
Bapuanr 6
1. XKunkue oTXoapl CMbIBa HEUUCTOT MTPH YOOPKE BOJIHEPOB.
2. ITpu1b ra3004MCTKH KAMEHHOYTOJIbHAS.
3. OTxonbl APpOOJIEHKH U CEYKU OBCSHOM.
4. Otxonapl (haHEepbl M U3ACIIMN U3 HEE He3arpsi3H CHHEBIC.
5. JIMATHIICHTIIUKOIb, OTPAOOTAHHBIN MPU OCYIIIKE MPHPOTHOTO ra3a.
6. n ctabunm3upoBaHHBIN OMONOTHYECKUX OYHCTHBIX COOPYKEHUH XO0351HCTBEHHO-OBITOBBIX H
CMEIIAHHBIX CTOYHBIX BOI.
7. O6pe3b U JIOM TUICOKAPTOHHBIX JIMCTOB.
8. Jlom ¢dyTepoBOK meueil 1 meqHOro 000pyI0BaHUs TPOU3BOJCTBA KOKCA.
Bapuant 7
. I'epbuniny cumasuH, 3anpemieHHbli K HCII0JIb30BaHNUIO.
. [Ilmam yrojpHbIA OT MEXaHUYECKOW OYMCTKH IIAXTHBIX BOJ MAaJIOONACHBIM.
. OBpe3ku 1 OOPBIBKY MIETKOBBIX TKaHEH.
. JIoM 1 0TXO/1bI 0JI0BAa HECOPTUPOBAHHBIE.
. Caxxa mpu C)XMUTaHUM Ma3yTa.
. I n30BITOUHBII OMOIOTHYECKUX OYMCTHBIX COOPYKEHUN HeTecoaepKalnux CTOYHBIX BOJ.
. OTXOIBI IITYKaTypKH 3aTBEPEBIIECH MAJIOOACHBIE.
. JIoM (hyTepoBKH MUKCEPOB aTFOMUHHEBOIO ITPOU3BOCTBA.
BapuanTt 8
. OTtxomsl crioca.
. CyrnuHHCTBIE BCKPBILIHBIE TOPOABI TPAKTUYECKU HEOIACHBIE.
. bpak ’xeBarenbHON pE3MHKHU B IPOU3BOCTBE KEBATEIbHON PE3UHKU.
. OTxompI raser.
. OTX0ABI NPU OYMCTKE KOTJIOB OT HAKHUIIH.
. Mycop u cMeT yIH4HBIN.
. OTtxomp! pybepouna.
. JlJoMm 0OMypOBKH TTaPOBBIX KOTIIOB.
Bapuant 9
. OTX0BI KOpUYEBAHUS TTHEH.
. [lecuanbie BCKpPBIIIHBIE TOPOABI MPAKTUYECKU HEOMACHBIE.
. IIpu1p yaiiHas.
. Ol CTEKIISIHHBIN PTYTHBIX JIAMII U TEPMOMETPOB C OCTaTKAMHU PTYTH.
. 30512 OT CkUraHus Topda.
. PacTuTenbHble OTXObI IPU yXO/€ 32 Fa30HAMU, [IBETHUKAMH.
. OTX01bI IMHOJIEyMa HE3arpsi3HEHHBbIE.
. OTX0bI 3a4MCTKHU U MPOMBIBKU I'a30I€PEKAYNBAIOIIUX arperaToB.
BapuanT 10
. OTXO0IBI CeTel U CEeTENOMNBOYHOIO MaTEPHAIIA U3 ITOJIMAMUIHOIO BOJIOKHA.
. CxanpHbI€ BCKPBIIIHBIE MTOPOBI B CMECH ITPAKTUYECKU HEOMACHBIE.
. BBDKUMKH cragkue.
. OTx0mp1 OyMaru u KapToHa, 3arpsi3HEHHBIE JTAKOKPACOYHBIMU MaTEepHAIAMU.
. 30712 OT CKUTaHUsl YISl MaJIoONacHasl.
. CMmeT ¢ TeppUTOpUH aBTO3AIIPABOYHON CTAHIIMHM MaJIOOMACHBIM.
. ITnas! s)xene3H00pOXkKHBIE KeJ1e300€TOHHbIE 0OTpabOTaHHbIE.
. llImam OYMCTKH TaHKOB HE(DTECHAIMBHBIX CY/IOB.
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Ipunoocenue
Kommndukarop arperarHoro cocTosHUSI 1 PU3NIECKO HOpMBI 0TXOA
(1eBATHIN U AECATHIN 3HAKU KOJA):



00 - He TpeOyet onpeneneHus arperaTHOro COCTOSTHUS ¥ Pu3ndecKkoit hopMbl

10 - XKunkoe / nauBuyanbHbBIE BEIICCTBA, PACTBOPHI

20 - Tsepmoe / Hcnmosb3yercs, €CiaM TBEPABIA OTXOJ MPEACTABICH CMECBIO Pa3IUYHBIX
¢uznyeckux Gopm

21 - KyckoBas ¢opma

22 - Ctpyxka

23 - BonokHo

29 - IIpoune HopMbI TBEPABIX BEIIECTB

30 - lucriepcHbIe CUCTEMBI

31 - Kuzakoe B KUAKOM / DMyNbCUs

32 - Teepnoe B xuakoM / CycneHsus

33 - Teepnoe B xuakoMm / [Tacta

39 - IIpoune auCIIEpCHBIE CHCTEMBI

40 - TBepable ChHITyYHE MATEPHAIIBI

41 - [Topomok

42 - [Tputs

43 - Onuiku

49 - TIpoure chITydne MaTepraIbl

50 - U3nenus U3 TBEPIBIX MATEPHAIIOB, 3a HCKIFOUEHUEM BOJIOKOH

51 - U3nenue u3 onHOrO MaTeprasia

52 - 3nenus U3 HECKOJILKUX MaTepHaIOB

53 - U3nenus, conepkalme )uaKoCTh

54 - znenus, copeprkaliue ras3

60 - Usnennsa U3 BOIOKOH

61 - 3nenue u3 oqHOro BOJIOKHA

62 - U3nenus U3 HECKOJIBKUX BOJIOKOH

70 - Cmecu TBepIbIX MaTEPHAIOB U U3/1EIUi

71 - Cmech TBepABIX MaTEpHUAJIOB (BKIIIOUAst BOJIOKHA)

72 - CMech TBEpIbIX MaTepraIoB (BKIIIOYAs BOJIOKHA) M U3/ EIIHHA

3ananue sBigeTcsa NpodeccroHanbHO-0pUEHTHPOBAHHBIM.

Kontposaupyembie komnerenmuu: OK 01, OK 02, OK 04, OK 07, TIK 2.1.

Pa3nena S. buoJorusi B ;KU3HU

Tema 5.1, 5.2. BUOTEeXHOJIOTHH B MPOMBINLIEHHOCTH

Pe3yabTar 00y4eHHs1 M0 TeMe: aHAJIM3UPOBATh ITHUECKUE aCTIEKThl COBPEMEHHBIX M CCIICAOBAHUI
B 001aCTH OMOTEXHOJIOTHH U I'€HETHYECKUX TEXHOJIOTH .

IIpakTnyeckoe 3ansitue Ne8
Pa3BuTuu NpoMbIIJIEHHBIX OMOTEXHOJOT Ui

Heab: cocTaBUTh KeWchl Ha aHaMM3 HMHPOPMAMM O HAYYHBIX JOCTH)KCHHSIX B 00JaCTH
FEHETUYECKUX TEXHOJIOTUH, KJIETOYHOW MH)XCHEPHUH, MUIICBBIX OMOTEXHOJIOTHI, Ha aHAIK3 HHPOPMAIIUH
0 Pa3BUTHH MPOMBIIIJICHHBIX OMOTEXHOIOT Ui

DopMyJIMPOBKA 3aIaHNS:

buoTtexHomorust - KOMIUIEKCHasi Hayka, pa3padarbIBarolias CrocoObl MONTYYEHHUS HEOOXOIMMBIX
YCIOBCKY BCIICCTB C MTOMOIIBIO JXUBBIX OPIraHU3MOB.

Knerounasa HHXCHCPUA - OTO MCTO OMOTEXHOJIOTHH - BbIpallluBaHHUC B CIICHHUAJIBHBIX YCJIOBUIAX
KYJIBTYD KJIETOK ’KMBBIX OPraHU3MOB JUISL IPOBEIECHUS UCCIECOBAHUM, @ TAKKE JIJI1 MEAUIIMHCKUX LEIeH -
HallpuMeEp, BbIpallluBaHHUEC TKaHeH JeJioBeKa 1A HOCHC}IYI-OHICﬁ TPpaHCILJIAaHTAIlUH.

I'ennas HHXCHCPUA - OTO MCTOA OMOTEXHOIOTUHA H HaIIpaBJICHUC MOJ'IeKyJ'IﬂpHOI‘/'I 6I/IOJ'IOFI/II/I, B



paMKax KOTOPOro OCYILIECTBIISIETCS UCCIE0OBAHUE U BBIIEIEHNE I€HOB U3 KJIETOK JKUBBIX OPraHU3MOB JJIs
NOCJIEAYIOLIEH MaHUITYIISALUH.

[TumeBast GMOTEXHONOTUS - 3TO NPUMEHEHHUE COBPEMEHHBIX OHMOTEXHOJIOTMYECKUX METONOB K
IPOM3BOJCTBY U IepepabOTKE MUILEBHIX MPOAYKTOB, a TAK)KE IUIIEBBIX MHIPEIUEHTOB U IIHILEBBIX
J00aBOK.

B Poccuiickoii ®@enepaunu 2022-2031 rr. 0ObsIBIEHBI JECATUICTUEM HAyKU U TEXHOJOTUH, Tak
Kak 1o pesynbratam uccienoanuss BLHUOM 0Gonee 70% poccusiH HHTEPECYIOT HOBBIE JOCTHUKEHHS B
HayKe U TEXHUKE.

buorexHonOrus MPOMBIIIJICHHAs - IpPaKTUYECKass BETBb OMOTEXHOJOTMH, OCYIIECTBIISIOLIAS
IMPOKOMACIITAOHOE TIPOU3BOJCTBO OMOMPOIYKTOB IO BCEM CEKTOPAM OMOTEXHOJIOTHH (METUIIUMHCKOMY,
MUIIEBOMY, CEIbCKOX0341 CTBEHHOMY, SHEPTreTHUYECKOMY, KOJIOTUYECKOMY U IIp.).

buonornyeckuii CHHTE3 IMO3BOJISET CO3/1aBaTh OrPOMHOE pa3HOOOpa3ve HOBBIX MPOIAYKTOB C
3aJaHHBIMH CBOMCTBAaMH. Peub HIeT KaKk O TpaJAWLIMOHHBIX 00JIACTAX (HAaIpUMep, TPOAYKTHI MTUTAHUS JJIS
YeloBeKa, KOpMa JAJis JKMBOTHBIX M TaK Jajee), TaKk M MPUHLIMIHAIBHO HOBBIX 00JIACTSX (TaKUX Kak
IIPOU3BOJCTBO OMOIOJMMEPOB, IPOU3BOACTBO OHOpa3JaraéMblX MPOAYKTOB, OMOTOIUIMBO). DTOT CEKTOP
ABISIETCS. B HACTOALIMH  MOMEHT  MOIIHBIM  JABHMraTejleM  pa3BUTHS ~ OMOTEXHOJIOIMYECKOil
IIPOMBILIUIEHHOCTH B MUDE.

B coBpemenHO#l Poccun cymecTBYIOT KOMILIEKCHBIE MPOrPaMMBbl 110 Pa3BUTUIO OMOTEXHOJIOTHH,
Ha KOTOPbIE BBIAEIAIOTCS OIOKETHBIE CPECTBA B MUILIIMApAAX PyOsei.

3ananue: HalliuTe ¥ NpoaHAIU3UPYNUTE pa3INYHble UCTOYHUKU UH(POpMaLUK (HaydyHas U y4eOHO -
Hay4yHas JIMTeparypa, CpeAcTBa MaccoBod MHpopmaiuu, cetb VMHTepHeT u apyrue) mo TeMe Keiica.
OTtBeTbTE Ha BOIPOC HAa OCHOBE HANJCHHBIX NaHHBIX: Kakue CyIECTBYIOT COBPEMEHHBIE HAlpPaBICHUS
pa3BUTHS NPOMBILUIEHHBIX OnoTexHonmoruii? KakoBo mpuMeHEeHHe AaHHBIX TEXHOJIOTHH B pPa3IMYHBIX
chepax KHU3HU COBPEMEHHOIr0 001IecTBa?

3aaHue BBINOMHAETCS B MabIX Ipynmnax (3-4 yenoBeka):

1 rpynna - HayuHble JOCTHKEHUS B 00JIaCTH I'eHETUYECKUX TEXHOJIOTUH.
2 rpynna - HayuHble TOCTHXXEHHS B 00JIACTH KJIETOUHOW MH)KEHEPHH.

3 rpynmna - Hayunsle ToCTHXeHHUs B 00JaCTH MHUIEBBIX OMOTEXHOIOT UK.
4 rpynma - [Tpon3BoaCTBO GEpPMEHTOB.

5 rpynna - buoTexHosorn4eckoe Nporu3BOCTBO aMHUHOKHUCIIOT.

6 rpynna - [Ipon3BoacTBO MOIMCaXapuI0B.

7 rpynmna - [Ipon3BoacTBo cyOcTaHIInif aHTHOMOTHKOB.

8 rpynma - [Ipon3BoacTBO OMOTOIIIMBA HA OCHOBE APEBECHBIX OTXOJIOB.

3ananue sBigeTca NpodeccrnoHanbHO-0pUEHTUPOBAHHBIM.

[ToaroToBbTe ycTHOE COOOLICHNE C IPE3EHTALMEH, B KOTOPOM HEOOXOIUMO OTPa3HUTh:

1. ChopmynupoBarh MOHATHE, 00JIACTh UCIIOIb30BaAHMSL.

2. I'eorpa¢ust poccuiickux NpeAnpusTHil, 3aHUMAIOIIMUXCS IPOMBIIIEHHBIMU OMOTEXHOIOTHSIMH.

3. CoBpemeHHbIE [JOCTH)KEHUS U MEpPCHEKTUBBl Ppa3BUTHS B 00JACTH MPOMBILIUIEHHBIX
OMOTEXHOJIOTUH.

JI1s1 co3naHust KaueCTBEHHOW MPE3CHTAIIMKM HEOOXOAMMO COOJIIOATh Psiji TpeOOBaHMIA:

OO6mmme 1. TIpe3eHTanms JODKHA HAYMHATHCS C TUTYJIBHOIO ClIaiijia, Ilie YKa3bIBaeTCs TeMa,
TpeOOBaHUS CBeJICHUs 00 aBTOPE U T.II.

2. Ha cnaiinax HeoOXoOMMO pa3MemiaTh TOJBKO TE3HCHI, KIIIOYEBBIE CIIOBA,
rpaduyeckrue MaTepralbl (CXeMbl, pUCYHKH, TaOIHIIBI, POTO U T.1I.).

3. Hcnomp3oBarh eMHBIN CTUIH OQOPMIICHHS.

4. Komu4ecTBO CaiIOB JODKHO OBITH JIOCTATOYHBIM JIJII PACKPBITHSI TEMbI, HO HE
6omee 20-TH.

Mpudrs 1. Cnenyer ucnonb3oBaTh CTaHAAPTHBIE, IIMPOKO PAaCHpOCTPaHEHHbIE WIPUQTHI,




takue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

2. Pasmep mpudra 171 3aroJoBKoB - HE MeHee 24, 111 nHpopManuu He MeHee 18.
3. He pekoMeHayeTcs MCIOB30BaTh Pa3HbIe THITHI NIPU(TOB B OHOMN MPE3CHTAIIUH.
4. Jlns BeaeneHUs WH(GOPMAIMH CIIEAYET HMCIIOJIb30BaTh JKUPHBIA MIPHQT, KYPCHB
WM TIOAYePKUBaHHUE.

5. He 310ynoTpedasaTs NpONMUCHBIMU OyYKBaMHU.

®oH 1. KenarenabHO MCNOIB30BaTh OJHOTOHHBIN (POH HESIPKUX NACTEIBHBIX TOHOB.
2. Jlis ¢hoHa mpeanoYTUTENbHBI XOIOIHbIE TOHA.
Hcnons3oBanu | 1. Ha ogHoM criaiine pekoMeHAyeTCsl HCIOJb30BaTh HE Oosiee 3 -X LBETOB: OJUH IS
e 1BeTa (oHa, OUH I 3aroJIOBKa, OIWH I TEKCTa.
2. Jlns ¢oHa U TEKCTa UCIONIb30BaTh KOHTPACTHHIE 1IBETA.
ITpenctaBnenn | 1. PekomeHayeTcs MCIOJB30BaTh KOPOTKHUE CIOBA U MPEAJIOKEHUS.

e nadopmanun

2. MUHUMH3UPOBATH KOJMYECTBO MPEIJIOTOB, HAPEUHi, IpUIaraTeIbHbIX.
3. 3aroioBKH JOJDKHBI IPUBIIEKATh BHUMAHUE ayTUTOPUH.

O6bem
uH(popMaluu

He crout 3anmonHsATh OOUH claia ciuuikoM 0oJbIIMM 00beMOM MH(OPMALIUU: JIIOAU
MOTYT €ITMHOBPEMEHHO 3alIOMHUTH HE Oosiee Tpex (paKkToB, BEIBOJOB, ONPEACICHUH.

Kontposaupyembie komnerenunu: OK 01, OK 02, OK 04, TIK 2.1.




IlepeyeHs BONPOCOB AJis1 NOATOTOBKH K NPOMEKYTOYHOM aTTecTaluu
(KOMIJIEKCHBII 3a4eT ¢ OLIEHKOI)

[Ipenmer u 3amaum 001l OUOIOTHH.

MsorooGpa3ue )kHUBOro MHUpa.

PaznuuHble B3IJIs1/1bI Ha IPOUCXOXKACHHUE KU3HU Ha 3eMIIe.

XuMudeckasi OpraHu3aiusi KIEeTKH.

Opranuyeckue BelecTBa KIeTKH.

JIBe popmbI OpraHu3aIiy )KUBOK MaTEpUU.

Oprasoupl KJIETKHU. S ApO KIETKH, CTPOCHUE.

XpOMOCOMBI, UX CTPOECHHUE U POJIb B IIpoLecce Mepeaayd HacaeICTBEHHOCTH.
. OOMeH BelIeCcTB U MPEBpaLCHUE SHEPT Uil B KIETKE.

10. Jlenenue KJICTKH.

11. ®opmbl pa3MHOXEHHSI OPraHU3MOB.

12. DMOpuoHaIbHOE pa3BUTHE KUBOTHBIX IIOCTIMOPHOHAIBHOE Pa3BUTHE.

13. OcHoBHbBIE TOHATUS T€HETUKU.

14. XpoMocoMHasi TeopHs HaCJIeACTBEHHOCTH.

15. Tubpunonornyeckuit METOI N3y4EHUs HACJIEACTBEHHOCTH. 3aKOHBI MeHaen .
16. 3axon Moprana. CrenyieHHOEe HacJIea0BaHuE.

17. OcHOBHBIE 3aKOHOMEPHOCTU U3MEHUHUBOCTH.

18. MyTauuu, mpuuuHbBl BOSHUKHOBEHHSI, KJIACCH(PUKALUS, CTETICHb YaCTOTHl BOZHUKHOBEHHSL.
19. 3a1aun COBpeMEHHOM CENEKIUH.

20. ®opMBI HCKYCCTBEHHOTO OTOOPA.

21. UckyccTBeHHbId 0TOOD. [TyTH CO3MaHust TOMAITHUX TTOPOJT )KUBOTHBIX U COPTOB PACTCHHUM.
22. OcHoBHble nonoxkenus reopun Y. JlapBuHa.

23. boprba 3a cymiectBoBanue. EctectBeHHbI 0TOOD.

24.Buj 1 ero KpUTepHH.

25. TTonsTHEe Makpo - U MUKPOIBOJIOIHH.

26. CoBpeMeHHBIE MTPE/ICTABICHUS O BUA000PA30BAHIH.

27. MakpOodBOIIOIHSI.

28. buonoruveckuii perpecc.

29. JlokazaTesbCTBA HBOJIOIMU OPTraHUYECKOT0 MUA.

30. [TonoxeHne yenoBeKka B CUCTEME KUBOTHOTO MHPA.

31.[Tousatue o 6mocdepe.

32. Tpyns! Bepuanckoro. Hoocdepa.

33. 3aaun OMOHUKH.

WooNORwWNE



Ipunoocenue
TunoBoil BapuaHT 1Jis 32a4eTa
Bapuant 1
HNucTpyknus Aast 00y4awmuxcs
BHuMarTenpHO NMpodnTanTe 3a1aHuE.
Bpewms BrinonHenus 3aganust — _90 MHUHYT
OnenuBaembie komnerennun OK01, OK02, OK04, OK07

Yacts A

Ota yacth cocrouT u3 30 3amanuii. (A 1 — A 30). K kaxxnomy 3agaHuto nansl 4 BapuaHTa OTBETOB, U3
KOTOPBIX TOJIbKO ONMH BepHBIM. Kaknoe nmpaBUibHO BBIOJIHEHHOE 3aJJaHHe 4acTH A olleHHBaeTcs B 1
Oas.

Al. Bce opranusmel, 0T 0aKTepHii 10 YeJI10BeKa, COCTOAT U3 KJIETOK, I03TOMY KJIeTKH CYUTAIOT. ..
1) cTpyKTypHOl €AMHULIEN KUBOTO
2) reHETUYECKON eTMHULIEH KUBOTO
3) enuHuIEe pa3MHOXKEHUSI OPraHU3MOB
4) eqMHMIIa POCTA OPTaHU3MOB
A2. JIM30COMBI COIePKAT MHOXKECTBO (PePMEHTOB, KOTOPBIE...
1) peryaupyroT npoLecchl )KU3HEEATEIbHOCTH B KIETKE
2) y4acTBYIOT B II€pEBapUBAHUU TTUIIH, ITOMABIIECH B )XKUBOTHYIO KJIETKY MpH (arolurose u
MUHOLIUTO3€E
3) YCKOPAIOT peakuu pacileryieHus: MpocThiX opranndeckux Bemects 10 CO2 u HO
4) yCKOPSIIOT peakliMi CUHTE3a CIOKHBIX OPraHUYECKUX BELIECTB U3 HEOPraHUYECKUX
A3. U3 ognoii mosekyabl JJHK B coequHeHun ¢ 0€JIKOM COCTOUT...
1) pubocoma
2) nu3ocoma
3) xpomocoma
4) bepment
A4. Opranona, pacnoJioKeHHbI HA JHA0IVIA3MATHYECKOM CETH, COCTOMT U3 ABYX CYObeAUHHUIL-
3TO...
1) MuTOXOHApUS
2) nu3ocoma
3) pubocoma
4) xyopormyiact
AS. Be3KHCI0POAHBIN ITall JHEPreTHYEeCKOro 00MeHa Ha3bIBAKOT. ..
1) mOArOTOBUTENBHBIM
2) OKHCIIEHUEM
3) TIIMKOJIU30M
4) porocuHTE30M
A6. Ilpu ckpelmMBaHNHM FOMO3UTOTHOIO rOPOXa ¢ JOMHUHAHTHBIMHM NPH3HAKAMH KeJThble, IJIAJIKHe
ceMeHa) ¢ TOMO3UIOTHON penecCHBHONH 0COOBIO € 3eJIeHbIMH MOPIIMHUCTBIMHM CeMEHAMH IepBoe
ruOpUIHOe OKOJeHHue Oy1eT MMeTh CeMeHa. ..
1) >)xenTeie, IaKue
2) 3eJeHbIe, MOPIIMHKU CThIE
3) JKeNThie MOPIIUHUCTHIE
4) 3eneHble, TIaKAE
A7. IosiBiieHMe BO BTOPOM MOKOJEeHUH 3/4 mMOTOMCTBA ¢ JOMMHAHTHBIMU Npu3Hakamu u 1/4 c
penecCUBHBIMM NMPU3HAKAMM XapaKTEePHO AJIsl NPOSBJIEHUS. ..
1) 3akoHa HE3aBUCUMOTO HACIIETOBAHUS
2) 3aKOHa pacuierIeHus
3) 3aKoHa CIIETIJICHHOT'0 HACJIeTOBAHUS
4) mpoMeXyTOYHOT O HAaClIeI0BaHUS




AS8. IlapHble reHbl, pacnoJiokeHHbIe B FOMOJOTHYHBIX XpOMOCOMAX U oNpejesiolMe pa3BUTHe
B3aHMOMCKJ/IIOYAIOIIUX IPU3HAKOB, HA3bIBAKOTCH. ..

1) ToMUHAHTHBIMU

2) pereccuBHBIMU

3) auIeIbHBIMHU

4) roMO3UTOTHBIMU
A9. IToa yesr0BeKa, B KJIETKaX KOTOPOro coiep:kutcsa X u Y XpoMOCOMBI, HA3bIBAIOT...

1) rereporameTHBIM

2) roMOraMeTHbIM

3) reTepo3uroTHBIM

4) rOMO3UTOTHBIM
A10. 3aK0HOMEpPHOCTH HACJIEICTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB M3y4aeT HayKa...

1) nuTonorus

2) CeNeKIust

3) sBomIOIIHS

4) reneTnka
All. B o0pa3oBanue 4eTHIPEX JOYEPHHUX KJIETOK ¢ YMEHbIIEHHBIM BIBO€ HA0OPOM XpPOMOCOM
COCTOMT 3HAYEHHE...

1)muTo32

2)meiio3a

3)onbuieHUS

4)orm10q0TBOpEHUE
Al2. Pa3MHOXKeHHEM HA MOJIEKYJISIPHOM YPOBHE MOKHO YCJIOBHO Ha3BaTh NMpoluecc...

1) GuocuHTE3a OenKa

2) ¢oTocuHTE3a

3) camoynsoenust JJHK

4) cunre3a n-PHK na JIHK
A13. PaznesieHue neHTpomMep, pacxoxkIieHue XpoMaTH/ K MOJTI0CaM KJIETKH, XapaKTEePHO 1J14 eé
JKU3HH B NEPHUOA...

1)podassr

2)metadazbl

3)anadazbl

4)Tenodasbl
Al4. JleneHue KJIETOK JIEXKUT B OCHOBE...

1) pocTa opraHu3MoB

2) nIacTU4ecKoro ooMeHa

3) rimkoau3a

4) KHCIIOPOJIHOTO 3Tara YHEPreTUYecKoro ooMeHa
A1S. ITpo¢asy MOKHO OTJIMYHUTH OT APYruxX (a3 AejIeHHs KIETKH 0 CJAeAYIOIHUM NIPU3HAKAM...

1) B xeTke popMHUPYIOTCS /ABa sJipa MEXy HUMU o0pa3yeTcs 000J104Ka.

2) K HeHTpOMEpaM IIPHUCOEINHEHbI HUTH BEPETEHA JIETICHUS], OHU JEIISITCS U XpOMATU/ b
HepeMeLIatoTCs K MOJII0CcaM KIETKH

3) eHTpOMEpPBI XPOMOCOM PACIOJIOKEHBI B IIJIOCKOCTH IKBATOPa, CHOPMUPOBAHO BEPETEHO
JIeJIeHU s

4) KOMIaKTHBIE XPOMOCOMBI CITUPAU30BaHbI, OECIOPSIIOYHO PACIIOIOKEHBI B IIUTOIIA3MeE,
aaepHas 000JI04Ka UCUe3aeT
A16. 3emus cpopmupoBaace...

1) 4,5 — 7 mupa. et Ha3a

3) 4,5 — 7 MuH. JeT Ha3axn

2) 4,6-3,8 muipa. JeT Ha3an

4) 3,5 MJTH. 1eT Hazan
Al7. Jloka3aJ HeBO3MOKHOCTb CaMO03apoKIeHNs JUYHHOK MYX B COCYIe C MSCOM ...

1) JI. ITacTep



2) ®.Penu
3) B. I'enbMOHT
4) CniayutaHiianu
Al18. /loka3ajl HeBO3MOKHOCTH CaMO3apPOKIe€HUsI MHUKPOOPraHU3MOB B KoJi0e ¢ NUTATEeJbHbIM
O0yJILOHOM...
1) JI. [lactep
3) B. I'enbMoOHT
2) ®.Penu
4) CniayutaHiianu
A19. ITosiBIeHNe KU3HU HA 3eMJIe ¢ MOMOIIBIO «BpIcIIel CHJIBLI) 00bSICHSAET...
1) Teopus maHCIIEPMUHU
2) Teopus OuoreHesa
3) Teopus abuorenesa
4) Teopus KpeallMoHU3Ma
A20. YTBep:KIaeT, UTO KU3Hb HA 3emJIe 3aHeCeHAa U3 KocMoca. ..
1) Teopust maHcrepMuu
2) Teopus OuoreHesa
3) Teopus abuorexnesa
4) Teopus KpeanMoHU3Ma
A21. B pe3yabTaTe NOCTOSIHHOTO /IeiiCTBUS ABMKYILIHX CHJI IBOJIIOLMHU B PUPO/ie NPOUCXOIHUT. ..
1) cmena skocucteM
2) dhopmMupyeTcst mprUcHoCcoOJIEHHOCTh Y OPraHu3MOB
3) KpyroBOpoOT BEIIECTB
4) KoJieOaHUs YMCIICHHOCTH TOMYJISIIUN
A22. KoHKypeHIMsI Me:K1y Pa3HbIMU BHAAMM XMIIHUKOB 32 MHUIILY- 3TO MpUMep...
1) neiicTBUE €CTECTBEHHOTO 0TOOpa
2) BHYTpUBU0BOM OOPHOBI
3) MeXBUIOBOI OOPHOBI
4) orpaHMYMBAOIIEro GaKTopa
A23. U3 nepeynciIeHHBIX HUKE (PAKTOPOB K JABHKYIIUM CHJIAM IBOJIOIMH HE OTHOCHUTCH. ..
1) 60pn0a c HEOMArONPUATHBIMU YCIOBUSIMU
2) XpOMOCOMHBIC MyTaIllU
3) MomuduKaMOHHAS U3MEHYHBOCTh
4) reHHbIE MyTallUU
A24. Bunoo0Opa3oBaHue, B KOTOPOM 00JIbIIYIO POJIb UTPajia U30JIAUMs B BUAe nperpaa (pasaejienue
CyUIN rOpaMM, OKeaHaMH), CYUTAIOT...
1) sKosIOrUYECKUM
2) reorpadu4ecKumM
3) rubpuIU3aIMOHHBIM
4) OJUTLIION TA €1
A25. UcTtopuyeckoe pa3BUTHS, KOTOPOE XapaKTepu3yeTcsi BOSBHMKHOBEHHEM KJIacca NTHL OT
JAPeBHUX NMPEeCMbIKAIOIIUXCS, HA3bIBAIOT. ..
1) Makpo3BOIIOLIKEH,
2) MUKPODBOJIIOIIHUEH,
3) OGMOOTUYECKUM ITPOIIECCOM
4) maumoaganTanuen
A26. CounajbHblil (paKTOP IBOJIIOIMHU YeJI0BeKa, 0J1arogapsi KOTOPOMY NpeaKu MOTJIN NPUHUMATH
pa3yMHble pelleHHs, COBePIIATh NPaBUJIbHbIE NOCTYNKHU, MIPEACTABJIAET CO0OI. ..
1) peun
2) pa3BUTOE CO3HAHUE
3) IpyA
4)ob1iecTBeHHBIN 00pa3 KU3HU
A27. UcX0AHBIM HCTOYHHUKOM JHEPruM B O0MOIeHO3e SIBJISIeTCS JHEPrusl. ..



1) oprann4yeckux coeIuHEeHUM
2) HEOPraHUYECKUX COCAMHEHUM
3) Connna
4) xeMOCHHTE3a
A 28. Jkon0ruveckass NUPaMHUIAa Yuce 0TPaxKaeT...
1) cooTHOIIEHNE OMOMAaCC HA KaXKIOM TPOQUIECKOM YPOBHE
2) COOTHOIIIEHHE MACC OTAEIBHOTIO OpraHu3Ma Ha Pa3HbIX TPOPHUUECKUX YPOBHSX
3) CTpYKTypy MHUILEBOI Lenu
4) pazHOOOpa3re BUIOB HAa Pa3HBIX TPOPUIECKUX YPOBHIX
A29. BbicTpee Bcero K cyKueccun 6M0reoneHo3a MokeT NPUBECTH. ..
1) pacnpocTpaHeHue B HeM HHQEKIUI
2) MOBBIIIEHHOE KOJIMYECTBO OCAIKOB
3) pacupoctpaHeHrne WH()EKIIMOHHBIX 3200ICBaHIIA
4) X03sCTBEHHAS e TEIbHOCTh YeJIOBEKA
A30. I11aHKTOH — 3TO CO001IECTBO OPraHU3MOB...
1) cumsamx
2) mapsI¢x B TOJIIIE BOJbI
3) MaJIONOABM>KHBIX JOHHBIX
4) OBICTPOIIABAOIINX

Yactp B

[Ipu BbITTOTHEHUH 3aJaHHI YacTh B yCTaHOBUTE COOTBETCTBUE MEKY CONEPKAHUEM MTEPBOTO U BTOPOTO
cTosionoB. Boeimumure B OTBET LUGPHI U COOTBETCTBYIOIIME MM OYyKBBI BBIOPAaHHBIX OTBETOB 0€3
po6esioB u Apyrux cuMBoiioB (mpumep 1AAT).

Kax10e npaBuiIbHO BHINOJIHEHHOE 3a7laHKe yacT B onenuBaetcs B 2 6aia.

B1 ycraHOBHTE COOTBETCTBUE MEXIY COJEPKaHUEM ITEPBOT0 U BTOPOro CTOJI0La

IMPU3HAKHA KJIETKHA
A) UmeroT a1po, ¢ pacnoioKeHHBIMU B HEM XpOMOCOMaMH 1 )aykaproTruecKkue KIeTKU
b) umeror onny konbueByto monekyny JTHK, 2)IpOKapHUOTUYECKHUE KIETKU

PacoOJIOKEHHYIO B IUTOIJIa3Me

B) umerot poTocuHTE3UpYIOIIYIO TKAaHb

I') He conepsxat mutoxouapuii u II1C

J1) B KJIE€TOUHOM CTEHKE CONEPKUTCS MYPEUH

E) 00pa3yroT Ha cBeTy OpraHu4ecKOe BEIIECTBO U3
HEOPraHUYECKHUX.

B2. YeranoBuTe cOOTBeTCTBHE MeK1Y GaKTOPaAMH CpeJbl M HX XapaKTEePUCTUKAMM.

XapakTepuCTHKH: DakTOopBHI Cpeabl:
A) Ot10B pBIOHL 1 — 6uornueckue
b) 3menenue TOMMMHBI 030HOBOTO CJI0S; 2 — abuoTudecKue

B) I'ubGensb pactenuii ot 3acyxu;

I') [luTanue nTUI] I0JAMU PACTEHUI;
1) 3meHeHune BIa)KHOCTH BO3IyXa;

E) YBenuyeHue 4nucieHHOCTH Mapa3uToB.

Yacte C

[Ipu BbImonHeHuu 3ananuil yactu C, HEOOXOAMMO JaTh pa3BepHYThI OTBET. [IpaBHIIBHO BBINOIHEHHOE
3ananue yactu C oreHuBaetcs B 10 6amios.

C1. [lepeuncnure OTIMYMS )KUBOU MPUPOABI OT HEKUBOU.
C2. U3noxuTe OCHOBHBIE MOJIOKEHUS KIETOUHOM TEOpHUH.
C3. B ueM cX0nCTBO U pa3arime MPOKAPHOTUYECKUX U SYKAPHOTUYECKUX KIIETOK?




JTAJIOHBI OTBETOB
Koy k oTBeTaMm 1J1s1 BapuanrTa Nel

Bapuanr |
Nel1/2/3/4/5/6|{7/8091|1/1|1/1|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 3133 3 313 313 3
4 4 4 4 4

Bl IABE, 26IJl B2 1 ABI'E2 BJ]

C1 Ommnuus )KuBOM NPUPOIBI OT HEXUBOU

1. Kiterounoe cTpoeHne — XapakTepHBIN MPU3HAK BCEX OPraHU3MOB, 32 UCKJIIOUCHHEM BUPYCOB.

2. CX0aCTBO XUMHUYECKOI'O COCTaBa y MPEACTAaBUTENEH PA3HbIX LHAPCTB KUBOM IPUPOJIBI.

3. OOMeH BelecTBaMH U dHEPrUel ¢ OKpYyXkKaromel cpemoi.

4. Pa3MHOXXEHHME, BOCHPOM3BEIECHHUE MOTOMCTBA — IIPU3HAK JKUBBIX OpraHu3MoB. Pa3Butue
JIOYEPHETO OPraHU3Ma U3 OTHOM KJIETKH WJIM TPYIIBI KJIETOK MATEPUHCKOTO OpraHu3Ma.

5. HacneacTBeHHOCTP M HM3MEHYMBOCTH — CBOMCTBAa oOpraHu3MoB. HacienctBeHHOCTs —
CBOWMCTBO OpraHM3MOB I€peaBaTh MPUCYLIME UM OCOOEHHOCTH CTPOEHHUS U DPa3BUTHUSI IOTOMCTBY.
N3MeHUYUBOCTh — BO3HUKHOBEHHUE Y TOTOMCTBA HOBBIX IIPU3HAKOB.

6. PazapaxuMoCTh — CBOMCTBO XKHUBBIX OpraHu3MoB. CIIOCOOHOCTh OPraHW3MOB BOCHPHUHHUMATh
pa3apakeHus U3 OKpPYKAIOLIEH cpellbl 1 B COOTBETCTBUU C HUMHU KOOPIAUHHUPOBATH CBOKO JIESTEINbHOCTb,
MOBEJICHHNE — KOMIIJIEKC MPHUCIIOCOOUTENIbHBIX [BUrATEIbHBIX PEAKLUUN, BO3HUKAIOLIMX B OTBET Ha
pa3HOO0Opa3HbIe pa3apa)xKeHUs U3 OKPY KoL cpebl.

C2 OCHOBHBIE IIOJIOKEHNUS KIIETOYHON TEOPUN

1) Kiierka - ocHOBHasi eAMHUIIA )KUBOTO;

2) Knerka - equHas cucrtema,

3) Kietku Bcex OpraHM3MOB TOMOJIOTHYHBI,

4) Knerka MPOMCXOAMT TOJNBKO MYTEM JEJICHUS MATCPUHCKOW KIETKH, TOCIE YIABOCHHUS e
TE€HETUYECKOI0 MaTepHaa;

5) MHOTOKJICTOYHBIN OpraHU3M TMPECTABISIET COOO0M CIOKHYIO CHCTEMY U3 MHOKECTBA KJIETOK .

C3

OO01ue npu3HaKu:

» O011ue T1aBHbIE KOMIIOHEHTHI KJIETKH.

* Hannaue pubocom.

* Haymmuue JIHK kak XpaHuTessl HAClIeICTBEHHON HHPOPMAIIUH.

* JleneHue KIETKH.

* OOMeH BelecTB.

OmmmyuTenbHbIC TPU3HAKU:

* Hannuwne unm orcyTcTBUE SAApa

* [{apcTBa NpoKapuoOT U 3YKAPUOT

* Pazmepsl Ki1eToK

* Ctpoenue mosekynsl JJHK

* [pynmbl OpraHoUI0B UJIM UX 3AMEHUTEIIEH.

* XuMu4eckuit coctaB 000JI04€K KIETOK.

* YCTpOWCTBO LIMTOIIA3MBI.

Kpurepuu onenku:

«5» — 0T 86% 1m0 100% npaBUIBLHBIX OTBETOB.
«4» — ot 76% no 85% npaBUIBHBIX OTBETOB.
«3» — 0T 61% no 75% npaBUIBHBIX OTBETOB.
«2» — MmeHee 61% mpaBUIbHBIX OTBETOB.
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