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1. HACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

OcBoenne comepkanuss ydeOHoro mpeamera OVYIL.13 bBuomoruss oOecrednBaeT JAOCTHKCHHE
oOyuaronumucs pesyasraroB, npegycMorpeHHblx GI'OC COO u ®I'OC CIIO mo cnenuasbHOCTH
13.02.07 DnexrpocHaOxeHHE , 3HAHUM, YMEHHH, KOTOpble (OPMUPYIOT 00muMe M mpodeccrnoHaTbHbIE
KOMIETEHLIUU:

yMeTh:

VY1 - onpenensTs )KuBble 00BEKTHI B IPUPOJIE; IPOBOJUTH HAOIIOIEHHS 32 SIKOCUCTEMaMHU JUIsl BbI-
SIBJICHUS] €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHU, UHTEPIPETUPOBATh PE3yIbTaThl HAOIIONEHUH;

Y2 - npoBoaUTh MpOCTeIINe ONOJOrHUeCKHUEe IKCIIEPUMEHTAIbHbBIC UCCIEIOBAHUS C COOIIOCHU-
eM npaBui 0e3onacHoro oOpaieHus ¢ 00beKTaMUu U 000pYIOBaHUEM;

¥3 - ucnonp3oBark HHGOPMAIHIO OMOIOTMYECKOTO XapaKTepa U3 pa3IMYHbIX HCTOUHUKOB,

Y4 - nporHo3upoBaTh MOCIEICTBUS CBOECH JESITEIbHOCTH M0 OTHOIICHUIO K OKpYXKarollel cpee,
COOCTBEHHOMY 3/I0pOBbIO; 0OOCHOBBIBATH U COONIOAATH MEPBI MPOPUIAKTUKH 3a00I€BaHUH.

3HATh:

31 - crpoeHue, MHOroo0pasue 1 0COOEHHOCTHU KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aLUH, 3a-
KOHOMEPHOCTH MPOTEKAaHUs OMOJOTUYECKUX IMPOILIECCOB U SIBJICHUN B OKPY’KAIOIIECH Cpelie, MEeTOCTHYIO
Hay4HYIO KapTHUHY MHUPA, B3aUMOCBSA3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

32 - 3HaYUMOCTb JOCTHKEHUIN OMOJOTHYECKON HAyKH U TEXHOJIOTUH B MPAKTHUECKOH JesTeNIbHO-
CTH 4eJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUI U arpOOMOTEXHOIOTUH.

o01mme KOMIeTeHINHU:

OK 01. Beibupars crioco0bl perieHus 3a1a4 npodeccuoHaIbHON e TeNbHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA IMOUCKA, aHATM3a U MHTEPIPETALUU HHPOPMALIUH,
1 “HGOPMAIIMOHHBIE TEXHOJIOTMHU ISl BHIIOJTHEHUS 33124 MPO(eCCUOHATBHON AESITEIbHOCTH.

OK 04. D dexTuBHO B3aMMO/IEHCTBOBATh U pabOTaTh B KOJUIEKTHBE M KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPaHEHHUIO OKpYKaIOIIEH Cpeibl, pecypcocOepekeHn0, TPUMEHSTh
3HaHUS 00 M3MEHEHMH KJIMMaTa, MPUHIMIBI OepeXJIMBOIO MPOU3BOACTBA, FPPEKTUBHO JEHCTBOBATH B
Ype3BbIUAHBIX CUTYyaIHIX.

npogdeccuoHaIbHble KOMIIETEHIIMU:

INIK 3.1. IlnanupoBaTh ¥ OpraHU30BBIBaTH pabOTy IO TPAHCHOPTHO-JIOTHCTUYECKOMY
00CITy’)KUBaHMIO B c(hepe Ipy30BbIX MEPEBO3OK.

®opMoif MPOMEXYTOUHON aTTeCTAlMH MO0 yuyeOHOMY HpeaMeTy sBisercs AuddepeHIPOBaH-
HBIH 3a4eT.



2. PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA,
INOVIEXKAIIME ITPOBEPKE

2.1. B pe3ynbrare arrectaluy 1o y4eOHOMY MPEAMETY OCYLIECTBISETCS KOMIUIEKCHAs IPOBEpKa
CIICAYIONIMX YMEHUH W 3HaHWM, a Takke JUHAMUKa (OpMUpPOBaHMA OOIMX M NPOQPEeCCHOHATBHBIX

KOMITIETECHIINH:

Pe3ynbTaTbl 00yyeHus: yMeHHs, 3HA-
HHUS U KOMIETEHIINH

Iloka3zaTen oLleHKH pe3dyjabTaTta

®opMa KOHTPOJIS U
OllCHUBAHUS

YmMmerThb:

Y1 - onpenensars KuUBbIe OOBEKTHI B MIPHU-
poze; MpOBOAWTH HAOIIOICHUS 33 3KOCH-
CTEMaMH JJIsl BBISIBJICHUS] €CTECTBEHHBIX U
AQHTPONIOTEHHBIX W3MEHEHHWH, HHTEpIpe-
THUPOBATh PE3yNIbTaThl HAOMIONCHNH,

OK 01, OK 02, OK 04, OK 07,

c(OPMHUPOBAHHOCTb ~ YMEHHH  OIPEAENIATh
KHUBbIe OOBEKTHI B TPUPOAE; MPOBOIUTH
HaOmiomeHWss 32 DKOCHCTeMaMH  JUIs

BBISIBJICHUSI €CTECTBEHHBIX U aHTPOIMOTEHHBIX
W3MEHEHHH, WHTEPIPETHPOBATh PE3YJbTaThI
HaOIIONCHUHA

@poHTaNBHBIN OMpPOC.
OnennBaemast IUCKYCCHSI.
TectupoBanue.

Pe3synbrar BeINOTHEHHSA
MIPAKTHYECKHUX 3aHATHH U
CaMOCTOSITENIEHBIX paboT

Y2 - npoBomuTH MpOCTEHIINEe OHOJIOTH-
YeCKHe 3KCIIepPUMEHTAIbHbIE HCCIIEeN0Ba-
HUSA ¢ COOIONEeHHEM MIPaBHi O€30I1aCHOTO
oOpamieHus ¢ 00beKTaMu U 000pyROBaHHU-
em;

OK 01, OK 02, OK 04, OK 07,

MpHOOpeTEH e OITBITA TPOBOUTD
npocreifnime Ouonoruyeckre
9KCIIEPUMEHTAIIbHBIC HCCIICIOBAHUSI c
COOITIOICHUEM TIPaBHJI 0€30IacHOTO

oOpaineHus ¢ 00beKTaMu 1 000pyIOBaHHEM

Pe3ynbTrar BEIOTHEHHS
71a00paToOpHBIX padoT

¥3 - ucnons3oBark HHMOPMAIHMIO OHOIIO-
THYECKOTO XapakTepa U3 pa3iIH4HBIX HC-
TOYHHKOB,;

OK 01, OK 02, OK 04, OK 07,

C(OPMUPOBAHHOCTb ~ YMEHHS  KPHUTHYECKH
OLCHUBATh HH(OPMALHUIO OHOIOTHYSCKOTO
COIleprKaHUs, BKIIOYAOIIYIO TCEBIOHAYYHBIC
3HAHUS M3 PA3NNYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOil HH(OpMaNK, HAyIHO-TIOMYJISIPHbIE
MaTepHaIbl)

®DpoHTaNBHBIN onpoc.
OnennBaemast JUCKYCCHS.
O6cyxaeHune 1o Bonpocam
JEKIUH.

TectupoBanue.

3amura Keca.

Pe3zynbrar BeINOTHEHHSA
MPAKTUYECKUX 3aHATHUH,
KOHTPOJIBHBIX U
CaMOCTOSTENIbHBIX paboT

Y4 - nporao3upoBark MOCIEACTBUS CBOEH
JIEATENIBHOCTH TI0 OTHOLIEHUI0 K OKpYy-
JKarouie cpeje, COOCTBEHHOMY 3I10pO-
BBIO; OOOCHOBBIBATh M COOJIOIATH MEPHI

c(OPMHUPOBAHHOCTh YMEHUIi IPOrHO3HPOBATH
MOCJEJCTBUSL  CBOEH  JIEATEIBHOCTH IO
OTHOIIEGHHIO K  OKpyXKamomeW  cpexe,
COOCTBEHHOMY 3[I0POBBIO; OOOCHOBBIBaTH M

@pOoHTaNBHBIN OIIPOC.
OrneHuBaeMast JUCKyCCHS.
TectupoBanue.

Pesynbrar BeInoONHEHUS

POQHIAKTUKH 3a00JICBaHUI; cobmroaaTh MepHI NpOoQUITAKTHKY | TMPaKTUYECKNX 3aHATHH U
OK 01, OK 02, OK 04, OK 07, 3a00J1eBaHMIT CaMOCTOSITEIIEHBIX padoT
3HaTh:

31 - crpoenne, MHOrooOpasue u 0coO0eH- | CPOPMHUPOBAHHOCTh 3HAHMH O cTpoeHnH, | PpoHTAIBHBIN Onpoc.
HOCTH XWBBIX CHCTEM pa3HOTO YPOBHS | MHOTOOOpa3MHM W  OCOOEHHOCTAX KMBBIX | OleHHBaeMas AUCKYCCHS.
OpTaHM3aIIH, 3aKOHOMEPHOCTH NMPOTEKa- | CHCTEM  Pa3HOro  ypoBHS  opraHusanuy, | OOCyXIeHHe o Bompocam
HUsSI OMOJNIOTMUECKUX MPOLECCOB U SIBIIE- | 3aKOHOMEPHOCTSIX MIPOTEKaHUs | JEKIUH.

HUN B OKPYXAaIOIIEH Cpele, LEJOCTHYIO
HAy4YHYI0 KapTHHY MHPaA, B3aUMOCBS3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HayK;

OK 01, OK 02, OK 04, OK 07,

OMOJIOTHYECKUX TPOIECCOB M SIBICHUH B
OKpYy’Kalllel cpene, UEJOCTHON Hay4dHOU
KapTUHE Mmupa, B3aNMOCBA3AX )4
B3aMMO3aBUCUMOCTSIX €CTECTBEHHBIX HAyK

TectupoBanue.
Pesynbrar BeITOTHEHUS
MPAKTUYECKUX 3aHATHUH,
KOHTPOJIBHBIX U
CaMOCTOSATENBHBIX padoT

32 - 3HAYUMOCTH JOCTMIKEHHI OUOIOTH-
YECKOW HAyKW M TEXHOJIOTHUH B MpaKTHUe-
CKOM JeSITENIbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTHA
U arpoOHOTEXHOJIOTHIA;
OK 01, OK 02, OK 04,

c(hOPMHUPOBAHHOCTh 3HAHUI O 3HAYUMOCTHU

JOCTIDKCHUH ~ OMOJIOTMYECKOW  HayKH U
TEXHOJOTMA B MPAaKTUYECKOH MIEATEIbHOCTH
4eNoBeKa, pa3BUTHH COBPEMEHHBIX
MEAULIUHCKUX TEXHOJOTHH u

arpoOHOTEXHOIOTHI

3amura Keiica.

Pesynbrar BeIMONTHEHUS
MIPAKTHYCCKUX 3aHATHA H
CaMOCTOSITEIIEHBIX padoT




3. OHEHKA OCBOEHUS YYEBHOI'O ITPEJIMETA
3.1. ®opMbI U METObI OLIEHUBAHUS

IIpenMeToM OLIEHKH ciy»aT yMeHusl U 3HaHus, npenycMmoTrpenHsie @I'OC COO u ®I'OC CIIO.

KoHTposb M oOmeHKa pe3ylbTaTOB OCBOCHHS y4eOHOTO TpenMera  OCYIIECTBISETCS
MIPEroaBaTesieM B MPOLECCe MPOBENCHUS ayTUTOPHBIX 3aHATUH. TeKyIInuil KOHTPOJIb OCYIIECTBISAETCS B
¢dopme: (GpPOHTAIBHOTO ONpOCa, OLCHMBAEMOH ITUCKYyCCHUH, OOCYXXICHHS IO BOIpPOCAM JIEKIUH,
TECTHPOBAaHUS, BBIOJHEHUs JAOOPATOPHBIX PAOOT W MNPAKTUYECKUX 3aHATHH, BBIIOIHEHUS
BHEAYIUTOPHBIX CAaMOCTOSTENBbHBIX pabor. [IpomexyTouHas arrectauusi mOpoBomUTCsS B (opme
Qg epeHIPOBAaHHOTO 3a4eTa.

3.2. Kogudukatop OeHOYHBIX CPEICTB

(I)yHKIIPIOHaJILHLIﬁ NMPU3HAK OLHECHOYHOI'O CpeACTBa (TI/IH

Kon ouenounoro cpencraa
KOHTPOJILHOIO 32/1aAHMSI)

OpoHTaJBHBIN ONPOC 0[0)
IIpakTyeckoe 3ansaTue Nen 113 Nen
Jlabopartopnast pabora Nen JIP Nen
TectupoBanue T
OuenuBaemasi JMCKycCus oA
OO6cyxaeHue 1Mo BOIpocaM JIEKIUU OJI
Keiic-3amaua K3
3agaHus 11 CaMOCTOSTEILHOM paboTHI: CP

- 3aI0JIHEHHE TaOJINIL;

- pa3paboTKa JICHTHl BpEMEHH,

- YCTHOE COOOIIIEHUE C MPEe3eHTAITUCH;

- pa3paboTKa rioccapus;

- COCTABJICHHE CXEM KPYyrOBOpPOTA BEIIECTB.
JnddepennmpoBannblii 3a4€T J13




3.3. KOHTpOJIb ¥ OLIeHKA 0CBOEHMS Y4eOHOro NpeMeTa 1o TeMaM (pa3aesiam)

JJiIeMeHT y4eOHoM
AUCUMIUTUHBI (TIpef-

DopMbI M METOABI KOHTPOJIS

Texkymuii KOHTPOJIb

Py0e:xHblii KOHTPOJIb

IIpomeskyTOUHAs aTTecTAIIMS

MeTa) DopMbI IIpoBepsiemble DopMbl IIpoBepsiembie dopma IIpoBepsiembie
KOHTPOJIsI 3,V, OK, IIK KOHTPOJIsA 3,Y, OK, IIK KOHTPOJIsI 3,V, OK, IIK
Paznea 1. buojorus I3 V3, 31,
Kak__Hayka. 7/KuBble OK 02
CHCTEMBbI U HX
| opraHusanms
Tema 1.1. buoJsiorus B @0 V3, 31,
cucreMme Hayk. O0mas CP Nel OK 02
XapaKTepuCTUKA Ilposepxa
JKU3HHU maobnuy
Pazjen 2. I3 V2, V3, 31,
XHMHYECKHH COCTaB OK 01, OK 02, OK 04
U CTPOEeHM e KJIEeTKH
Tema 2.1. @0 V2, V3, 31,
XyuMHUYecKHii CcoCTaB 113 Nel OK 01, OK 02, OK 04
KJICTKH. Bona "
MHUHepaJIbHbIE
BellecTBA
Tema 2.2. @0 V2, V3, 31,
buosornuecku JIP Nel OK 01, OK 02, OK 04
Ba)KHble XMMHUYeECKHe
COeINHEHUs
Tema 2.3. on V2, V3, 31,
CrpykTypHO- JIP No2 OK 01, OK 02, OK 04
(pyHKkunoHabHan
OpraHu3anms KJIETOK
Pa3nen 3. 13 V3, 31,
KuzHenesiTeJbHOCTh OK 01, OK 02, OK 04
KJIETKH
Tema 3.1. QOOmen ]0] V3,31,




BelleCTB " CP Ne2 OK 01, OK 02, OK 04
NnpeBpaneHue IIposepka
JHEPIrUM B KJIETKe maoauywvl
Tema 3.2. Buocunres DO V3, 31,
0ejka 113 No2 OK 01, OK 02, OK 04
Tema 3.3. Bupycsl ol V3, 31,
T OK 01, OK 02, OK 04
Pazjnen 4. I3 V3, 31,
Pa3MHoxxeHHE " OK 01, OK 02, OK 04
HHAMBHIYAJBHOE
pa3BUTHE OPraHU3MOB
Tema 4.1. oJI V3, 31,
Kn3HeHHbIH UK CP Ne3 OK 01, OK 02, OK 04
KJIETKH IIposepka
JleHmbol
8pemeHu
Tema 4.2. dPopmbl DO V3, 31,
Pa3MHOKEeHHUSs CP Ne4 OK 01, OK 02, OK 04
OpPraHu3MoB IIposepka
maoauywvl
Tema 4.3. T V3, 31,
NuauBuayaabHoe 113 Ne3 OK 01, OK 02, OK 04
pa3BUTHE OPraHU3MOB
Paznen 5. I3 V3, 31,
HacjaeacTBeHHOCTh M OK 01, OK 02, OK 04
H3MEHYHBOCTh
| OpraHu3MoB
Tema 5.1. DO V3, 31,
3akoHOMEpHOCTH T OK 01, OK 02, OK 04
HacJeI0BaHUA 113 No4
Tema 5.2. T V3, 31,
CuemnieHHoe 113 Ne5 OK 01, OK 02, OK 04
HacJIeOBaHHUE CP No5
NPU3HAKOB llposepxa

aloccapus




Tema 5.3. T V3, 31,
3akoHOMeEpHOCTH 113 N6 OK 01, OK 02, OK 04
H3MEHYHBOCTH
Tema 5.4. T'eneruka T V3, 31,
yeJIoBeKa 113 Ne7 OK 01, OK 02, OK 04
Paznen 6. 13 V3, 31,
IBOJIIOIMOHHAS OK 01, OK 02, OK 04
OMoJI0rNs
Tema 6.1. @0 V3, 31,
IBOIOIMOHHAS CP No6 OK 01, OK 02, OK 04
Teopusi U ee MecTo B | [Iposepka
onosorumn enoccapus,
JleHmol

8pemeHu
Tema 6.2. @0 V3, 31,
Mukpo3Boouus OK 01, OK 02, OK 04
Tema 6.3. on V3, 31,
Makpo3Bosonus 113 No§ OK 01, OK 02, OK 04
Pa3nen 7. 13 V3, 31,
Bo3nukHoBeHHE " OK 01, OK 02, OK 04
pa3BUTHE JKH3HH _Ha
3emJre
Tema 7.1. 3apo:xknenue @0 V3, 31,
U Pa3BUTHE )KU3HU CP Ne7 OK 01, OK 02, OK 04

Ilposepxa

J1eHmbl

8pemeHu
Tema 7.2. Cucrema DO V3, 31,
OPraHn4ecKoro Mupa. CP Ne§ OK 01, OK 02, OK 04
Ipoucxoxaenue IIposepka
yeJioBeKa - JleHmbl
aHTpOMNOreHe3 8pemeHu
Tema 7.3. OcHOBHBIE D0 V3, 31,
CTAANN PBOJIOMH 113 Ne9 OK 01, OK 02, OK 04

Y€J10BCKa




Pazjiea 8. Opranusmsbl I3 Vi, V3, 31,
U OKpYiKAIoUIas cpeaa OK 01, OK 02, OK 04, OK 07
Tema 8.1. DxoJiorus T Vi, V3, 31,
kak Hayka. Cpenabl OK 01, OK 02, OK 04,
JKH3HH. OK 07
IKoJ0rHYecKHne
dakTopbl
Tema 8.2. T Vi, y3, 31,
IKOJOrHYeCKHUue II3 NelO OK 01, OK 02, OK 04,
XapaKTepUCTUKHU OK 07
NONMyJIsIIIAN
Pazjnen 9. I3 V1, V2, V3, V4, 31,
Coo0uiecTBa " OK 01, OK 02, OK 04, OK 07,
3K0JIOTHYEeCKHE IIK 3.1
CHCTEMBbI
Tema 9.1. @0 Vi, V3, 31,
Coo0mecTBa CP Ne9 OK 01, OK 02, OK 04,
OpPraHu3MoB, Ilposepxka | OK 07, IIK 3.1
IKOCHCTEMbI cxem
Kpy2o8opoma
seuecmes

Tema 9.2. Ilpupoanbie @0 Vi, V3, V4, 31,
IKOCHCTEMBI OK 01, OK 02, OK 04,

OK 07, IIK 3.1
Tema 9.3. Buocgepa — on Vi1, V3, V4, 31,
rjiodajabLHas T OK 01, OK 02, OK 04,
IKOCHCTEMA 3eMJIH OK 07, I[IK 3.1
Tema 9.4. Buausinme T Vi1, V3, V4, 31,
AHTPONOTeHHBIX 113 Nell OK 01, OK 02, OK 04,
(paxrTopos Ha OK 07, IIK 3.1
onochepy
Tema 9.5. Buausnue on V2 V3 V4 31,
COIUAJBLHO- JIP Ne3 OK 01, OK 02, OK 04,
PKOJOTHYECKUX OK 07, I[IK 3.1

(¢paxTopos HA




3A0POBLE Y€JI0BCKA

Pazgea 10. Cenexnus 13 V3, 32,
OPraHM3MOB, OCHOBBI OK 01, OK 02, OK 04, OK 07,
OMOTEXHOJOI HH IIK 3.1
Tema 10.1. Cenexkuus on V3, 32,
KAaK HayKa M Npoiecc OK 01, OK 02, OK 04,
OK 07, IIK 3.1
Tema 10.2. OcHoBBI D0 V3, 32,
OMOTEXHOJIOTHH OK 01, OK 02, OK 04,
OK 07, IIK 3.1
Tema 10.3. 113 Nel2 V3, 32,
buorexnoaoruu 113 Nel3 OK 01, OK 02, OK 04,
B ’KH3HU U npodeccun OK 07, 1IK 3.1
Paziea 11. Pemenue Sawuma | V3, 32, I3 V3,32,
KeiicoB___ B __ 00J1acTH K3 OK 01, OK 02, OK 04, OK 01, OK 02, OK 04, OK 07,
OMOTEXHOJIOI Ui OK 07, IIK 3.1 IIK 3.1
TeMma 11.1. 113 Nel4 V3, 32,
buorexnoiaoruu I3 Nel5 OK 01, OK 02, OK 04,
B IPOMBIILIICHHOCTH CP Nel0 OK 07, I[IK 3.1

CP Nell
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4. 3AJAHUA JJ1 OHNEHKN OCBOEHUSA YYEBHOI'O TPEIMETA
4.1. Tekymunii KOHTPOJIb

Texkymmii KOHTPOJIb TPOBOAWTCS HA IUIAHOBBIX 3aHATHAX M B XO/A€ INPOBEPKU
CaMOCTOSITENIbHBIX Pa0OT. [TlaBHas 1€ TEKYyILIero KOHTPOJs - ONepaTHBHAsl OLEHKa pabOThI
npernojaBatelis W 00ydaeMbIX, a TaKkKe WX HWHAWBUAYAIBHBIX OCOOCHHOCTeH. DyHKIHMH
TEKYILIEr0 KOHTPOJI: COACHWCTBYeT Oojee OMNEepaTUBHOMY BBISBICHUIO OTCTAIOIIUX JUIs
HA/IJICKAIIETO PEarnpoBaHUs; ONTUMHU3UPYET WHAWBHIYAJbHBIC 3aHITHS, PAlMOHAIU3UPYET
paboTy ¢ MPOrpaMMHBIM MaTepUaJIOM.

®opMBbI TEKYLIEr0 KOHTPOJISA

3ajaHus, HampaBJCHHbIE HA CHCTEMaTu3aluild M 000OIIeHHE TeopeTHYeCKon
uHbOopMaIUK:

- 3aIroJIHEHUE TaOIHIL;

- pa3paboTKa JICHTHl BPEMEHU;

- pa3paboTka rioccapus;

- COCTaBJICHHE CXEM KPYTOBOPOTA BEIIECTB.

3amanus, HarpaBJIeHHbIE HA (OPMUPOBAHKE MU ITPOBEPKY 3HAHMIA:

- (ppoHTaANBHBII OMpPOC;

- OIleHUBaeMast JUCKYCCHS;
00Cy>XJIEHHE TIO0 BOTIPOCAM JIEKIIUH;

TECTUPOBAHUE;

- YCTHBIE COOOIIEHHS C TPE3EeHTAINEH.

3amanus, HarpaBJIeHHbIE HA (POPMUPOBAHHUE MPAKTUIECKUX YMEHUH U HABBIKOB!

- nmaboparopHas pabora;

- MIPaKTUUECKOe 3aHATHE (pelIeHHe 3ajad; INPaKTUKO-OPUEHTUPOBAHHBIC pacYETHBIC
3aJjaHMs; KeHC Ha aHamu3 HH(pOpMaIHn).



4.1.1. 3ananus, HanpaBJeHHbIe HA CHCTEMATH3AIUI0 U 00001eHNe TeopeTHYeCcKOM
uHopmanuu

4.1.1.1. 3anoaHeHue TAOJIMII

Pa3nen 1. BuoJsiorus kak Hayka. 2KuBble cHCTeMbl U HX OPraHU3aANMSA

Tema 1.1. buoJiorust B cucreme Hayk. O01masi XapaKTepuCTHKA KM3HA

PesyiabTar 00ydyenust no teme: ONnuUchIBaTh METObI UCCIIEJOBAHNS HAa MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHE.

1. 3anmonHenue TAGJMIBI C OMHCAHHMEM METOA0B MHMKPOCKONMHUPOBAHUS € WX
JOCTOMHCTBAMHU M HEIOCTATKAMMU.

@DopMyTHPOBKA 3aJaHUsA: 3aN0JHUATE Ta0uiy « OCHOBHBIE MUKPOCKOTTMYECKUE METO/IbI
UCCJIEIOBAaHUS», J1aB KpPATKYI XapaKTEepPUCTUKY METOJOB, YKaXKUTE€ HUX JOCTOMHCTBA U
HE/I0CTaTKH, UCIIOJIb3YSl MaTepHual JIeKI1i, yaeOHUKa, MHbIE HCTOYHUKU MH(OpMaLUU.

Tabymia - OCHOBHBIE MUKPOCKOITUYECKUE METObI UCCICIOBAHUS

Kpatkas HocrounctBa metoga | Henmocratku merona
Hassanue meTona
XapaKTEePUCTHKA (+) (-)
CetniononbHasi MUK-
pockonus
TeMHONOJMbHAS MUKPO-
CKOIHUS

KonTpoaupyembie komnerennuu: OK 02

2. 3anojHeHue Ta0IULbI «BK1ag yuYeHBIX B pa3BUTHE OMOJIOTHI.

®opMyIMPOBKA 3a/IaHNSA: 3aNI0JHUTE TaOnuy «Bkiajg yuyeHbIX B pa3BUTHE OUOJIOTHUNY,
yKa3aB yYeHOIo, BpEMEHHOM nepros paboThl HaJl OTKPBITHEM U JaiiTe KPaTKyr XapaKTepUCTUKY
OTKPBITHS, UCTIONB3YS MaTepHall JICKINH, y4IeOHHKA, MHBIE HICTOYHUKHA HH(POPMAITUH.

Tabnuua — Bxnas yueHsIX B pa3BUTHE OMOJIOTUU

VYuenblii BpemenHnoii nepuon Kparkas xapakrepucTrka paboThl y4€HOTO

Konrposmpyemsbie komnerenunu: OK 02

3. 3amo/iHeHHMe CPABHUTEJBHOW Ta0JMUbI CXOACTBA M Pa3IN4YMil KHUBOIO M
HEKMBOIO.

®opmyaupoBKa 3aJaHUs: 3anoiHuUTe Tabnuuy «CpaBHHUTENbHAs XapaKTepUCTUKA
O0BEKTOB KMBOW M HEKUBOW IPHPOJBI», MCIONIB3Yys Marepuai JIeKUWH, ydeOHHKa, WHBIC
UCTOYHHMKH MH(pOpMALIHH.

Ta6muia - CpaBHHUTENbHAS XapaKTEPUCTHKA OOBEKTOB KUBON M HEXKHBOUW MPUPOJIBI.

Kputepuu cpaBHeHHs OOBeKThl HeKUBOM MpUpoabl | OOBEKTHI )KUBOM MTPUPOIBI

KiierouHoe cTpoeHue

Hamnume »sHeprum pnsa  cymie-
CTBOBaHMs

OOmeH BemiecTB (NTUTaHUE, JbI-




XaHUE U BBIJICJICHUE)

Poct

Pa3Butne

Paznpaxumocts

IlepenBuxeHune

KonTtposmpyembie komnerenuuu: OK 02

Paznen 3. /Ku3HeAeATEJIbHOCTD KICTKH

Tema 3.1. O0MeH BelecTB M IPpeBpPallleHHe JHEPTUH B KJIETKe

Pe3yabTar 00yuenus mo teme: OnuchBaTh OCHOBHBIE YHEPTETHYECKUE U TUIACTHYECKUE
HPOLIECCHI KIICTKH.

3ano/iHeHUe CPABHUTEIbHON Ta0/INIbI XapAKTEePUCTHK THIIOB 00MeHAa BellecTB

@opMyJIMPOBKA 3aJaHUSI: 3aMOJIHUTE CPAaBHUTENbHYIO Tabnuiyy «OOMeH BelecTB U
IpeBpalleHNe SHEPTUU B KJIETKE», yKa3aB 3Tallbl, MECTO U YCJIOBUS IIPOTEKAHUS, yUaCTBYIOIIHNE
BELIECTBA, CyTh IPOTEKAIOIIUX IIPOLIECCOB U PE3YNBTAT, UCIIOIb3Ys MaTepHall JIEKIUi, yueOHuKa,
WHbIE HCTOYHUKHU UH(DOPMALIHH.

CpaBHuTtenbHas Tabnuna - OOMeH BellecTB U MpeBpalleHue sHepruu B kierke (buocun-
Te3 benka, PorocuHTe3, DHEPreTHUeCcKuil 0OMeH)

CyTth
Mecto VYuactByto- y
Ycnosus [IPOTEKAIO-
[Ipomneccel Otamnbl | IpoTeKa- e Pesynbrar
MPOTEKaHUs IIUX TIpO-
HUS BEIIECTBA
1[ECCOB
buocunres
Oenka
doTocuHTE3
OHepreTuye-

CK1il OOMEH

KonTtposmpyembie komnerenuuu: OK 01, OK 02

Pa3nea 4. PazMHo:KeHNe M HHANBUAYVAJLHOE PA3BUTHE OPraHU3MOB
Tema 4.2. ®opMbl pa3MHOKEeHHSI OPraHU3MOB
Pe3yabTar 00yueHus mo teMe: XapakTepru30BaTh CIIOCOOBI pa3MHOKEHUSI.

3anosHeHne TaOMIMUBI € KPATKOM XapaKTepUCTHMKOW W mnpumepamMu (opMm
Pa3MHOKEHHUs] OPraHU3MOB

@opmyJIMpoOBKa 3aJaHUs: 3anMojgHUTE TaOmuIy «OCHOBHBIE THIIBI Pa3MHOKEHH,
yKa3aB CyILECTBEHHbIE NPU3HAKU IPOLECCOB PAa3MHOKEHHUS, MPUBEINUTE MPUMEPHI OPraHU3MOB,
Pa3MHOXKAIOLIUXCST 3TUM IIyTE€M, HCIOJIb3ys MaTepHuall JIEKUUH, y4eOHHKa, WHbIE HCTOYHHKHU
uHdopmaruu.

Tabnuma - OCHOBHBIC THITBI Pa3MHOKECHHS

Tun pasMHOXKEHUS
Oecrosioe I0JIOBOE

[Ipusnaku

KommuecTBO 0cobel 1i1si pa3MHOKEHUS

Kakoif Tum KIETOK TNpPUHUMAET Yyd4acTHE B
Pa3MHOXCHUHT




M3 KakuX KJIETOK NOSBIISIETCS HOBBIM OpraHU3M

buonoruueckass ocHoBa  pa3sMHOXEHHS  (3a
VCKJIIOYEHUEM BBICIIUX PACTEHUM)

CKopoCTh yBETHUEHHs YUCICHHOCTH 0CO0ei

I'eneTnueckre 0COOCHHOCTH ITOTOMCTBA

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

[TpucniocoOutTenbHblE  BO3MOXKHOCTU  HOBBIX
OpraHu3MOB

3HaYeHHEe pa3MHOKECHHUS

CnocoObl pa3MHOKEHUS

[Tpumepsl OpraHu3MoB, KOTOPBIM CBOMCTBEH JaH-
HBI THUII pa3MHOKCHHUS

Kontpoaunpyembie komnerenuuu: OK 01, OK 02

Kpurepuu oneHuBanus:

«5» - TabnuIIa BRIMIOJIHEHA B TTOJIHOM 00BbEME;

«» - B XoAe 3amoJHEHHS TAOJIUIBI MaTepHall OTPAKEH HE IMOIHOCTBHIO, MUMEIOTCS
HE3HAYUTEIbHbIE HETOUHOCTH, HEJIOUETHI;

«3» - B XOf€ 3amOJTHCHHS TaOIUIBI MaTepHall OTPAXKEH HE IMOIHOCTBHIO, HUMEIOTCS
3HAYUTEIbHbIC HETOUHOCTH, HEJOUETHI;

«2» - Tabnuia orpaxkaeT MeHee 50% marepuaina Wi HE BHITIOTHEHA.




4.1.1.2. Pa3paGoTKa JeHThl BpeMeHH

Pa3nen 4. PasMHokeHNe M HHAWBHYAJIbHOE PA3BUTHE OPTaHU3MOB
Tema 4.1. /Ku3HeHHBIN HUKJ KJIETKU
PesyabTar 00yueHns mo reme: XapakTepu30BaTh KU3HEHHBIN LIUKIT KJIETKH.

Pa3pa0oTka JIeHThl BpeMEHH KU3HCHHOI0 IIUKJIAa KICTKH

@opMyIHMPOBKA 3aJaHUs: CO3JANTE JIEHTY BPEMEHM, OTPAXKAIOILYI IIPOLECCHI,
npoucxofsmue B Kierke. Ha3paHus mpoueccoB  JOKHBI  ObITh  PacloOiOXKEHbl B
COOTBETCTBYIOLIEH JXU3HEHHOMY LUKy KIETKH II0CJIEJ0BATEIbHOCTH, OCHAIICHbI KPaTKUM
ONMCAHUEM, TIPUIIOKEHBI WILTIOCTPALIUH.

3aaHue BBINOJHAECTCSA B MaJIbIX rpynnax (3-4 yenoseka).

Kountposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Pa3nen 6. IBoJonMOHHAsL OHOJI0THS

Tema 6.1. DBOIIOLIMOHHASI TEOPHS M €€ MeCTO B OHOI0THHU

Pe3yabrar 00ydeHuss mo teme: XapaKTepU30BaTh MPEANOCBUIKM U JIBHXKYIIWE CHIIbI
BO3HUKHOBCHUA MHOFOOGpaSI/ISI BUIOB.

Pa3pa0oTka JieHTbl BpeMeHU Pa3BUTHS IBOJIIOLMOHHOIO YUeHHSs

@opMyIHPOBKA 3aIaHUs: CO3/alTe JICHTY BPEMEHH, OTPAKAIOLIYIO ATalbl Pa3BUTHUS
NOpEICTaBICHUA 00 OBOJIONMU KUBBIX OPraHW3MOB. Ha3BaHHWsS OSTamoB JOJDKHBI OBITh
pacmoioKeHbl B XPOHOJIOTUYECKOM TMOPSIJIKE, YKa3aHbl (PaMUIIUM YUYEHBIX ¢ KPATKUM ONHUCAaHUEM
WX BKJIaJ[a B PA3BUTHE SBOJIIOIMOHHBIX MTPEICTABICHUM.

3aaHue BBINONHACTCS B MaJbIX rpynmnax (3-4 yenoseka).

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Paznen 7. BosHMKHOBEeHNE M pa3BUTHE JKU3HH Ha 3eM.ie

Tema 7.1. 3apoxkaeHue u pa3BUTHE KU3HU

Pesysabrar o0yuyeHHsi MO0 TeMe: XapaKTepHU30BaTh MPEIMOCHUIKH M JIBMKYIIUE CHIIBI
BO3HHUKHOBCHUS MHOI‘OO6pa?>I/I$I BHUIOB.

Pa3paborka J1eHThl BpeMeHH BO3HNKHOBEHUS U Pa3BUTHS KU3HU HA 3emule

@opMyIHPOBKA 3a[laHHUs: CO3/aliTe JICHTY BPEMEHH, OTPAKAIOILIYIO JTalbl Pa3BUTHUS
*U3HU Ha 3emie. Ha3zBaHus 3TanoB JOHKHBI OBITH PACIOJIOKEHBI B XPOHOJIOTMUECKOM TOPSAKE,
OCHAIIIEHbI KPaTKUM OMHCAHWEM OCHOBHBIX U3MEHEHUH, MPUII0KEHbI HIUTIOCTPALIUH.

3a/iaHue BBINOJIHAETCS B MalbIX rpynnax (3-4 yenoseka).

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04

Tema 7.2. Cucrema opranudyeckoro mupa. IIpoucxoxkaeHue 4YejioBeka —
aHTpOIOreHe3

PesyiabTar o0yueHuss mo teme: XapakTepu3OBaTh MPENNOCBUIKA M JBUXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOTO00Opa3usi BUOB.

Pa3pa0oTka JieHTbl BpeMeHHU NPOUCX0KICHUS YeJI0BeKa

®opmyJMpoBKa 3aJaHMA: CO3JaiiTe JIEHTY BPEMEHHU, OTPAXKAIOLULYI0 ITalbl
aHTporioreHe3a. Ha3BaHus 3TamnoB JOKHBI OBITh PACIIONOKEHBI B XPOHOJOTHYECKOM MOpPSAKE,
OCHAILEHbl KPaTKUM ONHCAaHHUEM OCHOBHBIX M3MEHEHUH (KOrna W Te *KWINM MPEAKU 4YelIOBeKa,
IPOTPECCUBHBIE YEPTHI, OPYAUS TPYAA), MIPHUIIOKEHBI KAPTUHKU PEAKOB UEIOBEKa.

3aaHue BBINOJIHAETCS B MajbIX rpynnax (3-4 yenoseka).



KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

[Tpu pa3paboTke peKOMEHAYETCS NCTIONB30BaTh OHJIAIH-CEPBHCHI:

TimeRime.com
Timetoast.com

WK ApyTrue CCPBUCHI JIsA CO3AAaHUs JICHT BPEMCHHU.

Kpurepun oneHuBanus:

«5» - 6 0aIIoB;

«4» - 4-5 6amnos;

«3» - 3 baJuia.

2 faj1a 1 6ann 0 6aJ10B
HNudopmaruBHOCTD, | DTambl pasBUTHA | DTamnbl pa3Butus | Ha 1nente BpemeHu
WLTIOCTPAIHH (mporteccoB) (mporeccoB) yKa3aHbl TOJIBKO
IPaMOTHO OIHKCAaHbl M | PAMOTHO ONMCAHbl U | HA3BAHUS 3TAroB
NPOMUTFOCTPUPOBAHBI | MPOMILTIOCTPUPOBAHBI | PA3BUTHS
u coziepkar (mporieccoB) u - HE
JIOTIOJTHUTETBHY O MPOMLTFOCTPUPOBAHEI
UH(POPMALIUIO 1o
TeEME
XpoHoJIOTHs 3TANOB | XpPOHOJIOTUSL 3TanoB | XPOHOJOTHsS  ATANoB | XPOHOJOTUS  3TaroB
Pa3BUTHA pa3BUTHS pa3BUTHA pa3BUTHA
(mpoueccoB) (mporeccoB) He | (IIpo1eccoB) He | (IIpo1eccoB)
HapyIIeHa, HapyIIeHa, HO | HapyIIeHa
NpUBEJCHA B TOJHOM | IPUBEJEHa HE B
o0beme MIOJIHOM 00BbeEME
Jlekcuko- Jlenta Bpemenu He | Jlenra Bpemenu He | Jlenta BPEMEHHU
rpaMMaTHyecKoe | COACPXKUT OIIMOOK M | COAEPHKHT IpyOBIX | CONEPKUT TaK MHOTO
opopmiieHHE OIIEYaTOK IrpaMMaTHYECKUX rpyObIX
omrrOoK WIN | TPAMMaTHYECKHUX
OTeYaToOK,  KOTOpBIC | OIMOOK M ONEYarTok,
3 OTBJICKAJIM | UTO €€ COJCpKaHUE
BHUMaHHUE YUTATENs | TPYIHO
OT CONIEPIKAHHUS BOCTIPUHHMAETCSI



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

4.1.1.3. Pa3zpaboTka riioccapus

Paznen 5. HacjieAICTBEHHOCTh M MN3MEHYHUBOCTH OPraHNU3MOB

Tema 5.2. CuenJieHHoe HacJiel0BaAHHE TPU3HAKOB

Pe3yabTar oOyuenuss mo teme: ONHUCHIBaTH 3aKOHOMEPHOCTH HACJICICTBEHHOCTH U
U3MEHYHBOCTH.

Pa3paborka riioccapus.
®opmyJHpOBKa 3aJ]aHHAA: COCTaBbIE€ DIIOCCApPUH C ONPENENICHUSIMHU [0 TeMe
«CreneHHoe Hacle0BaHUe IPU3HAKOBY, UCIIOJIb3Ysl MaTepUabl JICKIUH, yueOHUKH, CIIOBAPH.

IlepeyeHb TEPMUHOB:
HacneacTBeHHOCTE
HM3MeHYnBOCTh

Jlokyc

AnnenbHbIC TeHBI

T'enorun

denoTHI

XpOMOCOMHBII Habop
CuerieHHOE Hacle0BaHHE
Ilonnoe cuenieHue

Henonnoe cuennenune
Kpoccunrosep

HexpoccoBepHbie raMeThl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'erepocombl

T'oMorameTHBIHN
I'eteporameTHsIil on
Hacnenosanue clerieHHOE ¢ ITOJIOM
I'eneTnyeckast kapTa XpOMOCOMBI

KonTtposmpyembie komnerennuu: OK 01, OK 02

Pazjies 6. IBOTIOHMOHHASI OUOJIOT U

Tema 6.1. IBOJIIOLIMOHHAS TEOPUSA U €€ MECTO B OMOJIOTHH

PesyiabTar o0yueHuss mo teme: XapakTepu30BaTh IMPEINOCHIIKA M JBUKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOT000Opa3us BUOB.

Pa3pa6oTka riioccapus.

®opMyIMpoBKa 3aJaHHsA: COCTABBTE IIOCCAPHIA C OMpenesieHHsIMH 1o teme «lcTopus
ABOJIIOIMOHHOTO YYCHHUs. MUKPOIBOIIONUSY, HCIONB3YsS MaTrepHaibl JICKINUH, YYCOHHKH,
CIIOBapH.

IlepeyeHb TEPMUHOB:
OBOTIOLIUI

@DaKTOpBI IBOJIIOLAN
HacneacTBeHHas H3MEHUMBOCTh
EcrectBennsrit oTo0p
HckyccTBeHHBIN 0TOOD

bopr0a 3a cymecTBoBaHuE
[Homymsus

I'enoona nonmymsiiyu



MuxkposBontonus
Bunoobpa3zoBanue

KonTtposmpyembie komnerenuuu: OK 01, OK 02

Kpurepun onenuBanus:

«5» - colep;kaHue IIoccapHsl COOTBETCTBYET 3a/laHHOM TeMe, COAEP’KUT BCE MOHATUS U
TEPMUHBI,

«4» - conepkaHue I0ccapusi COOTBETCTBYET 3aJaHHOM TeMe, COAEPKUT He MeHee (5%
MOHATHH,

«3» - conepkaHue I0ccapusi COOTBETCTBYET 3aJaHHOM Teme, couepkuT He MeHee 50%
MOHATHI,

«2» - comepxkaHUE TIOCCApUs COOTBETCTBYET 3aJlaHHOM Teme, coiepkut menee 50%
NOHATHUN WIIM HE BBINOJIHEH.



4.1.1.4. CocTaBiieHHe CXeM KPYroBopoTa BelllecTB

Pazien 9. Coob1iecTBa M IKOJOTHYECKUE CHCTEMbI

Tema 9.1. Coo01miecTBa OPraHu3MoB, IKOCUCTEMBI

Pe3yabTar o0yuenusi mo teme: ONHCHIBATH CBSI3b MEXKIY OPraHU3MOM U CPEIOW €ro
oOuTaHusl. YCTaHABIMBATH CBSI3b CTPYKTYPHI U CBOMCTB SKOCUCTEM.

®opmyupoBKa 3agaHus: ONUIINTE KPYTOBOPOT BEILIECTBA U COCTABBTE CXEMY:

1 BapuanT — Yriepon,

2 BapuanT — Kuciopon,

3 BapuaHT — A3OT,

4 Bapuant — Cepa,

5 Bapuant — ®ocdop.

Jlis BBINOJNHEHUS pabOThl MCMOJIb30BaTh JIGKLIMOHHBIM Marepuan, peKOMEH]JIOBaHHBIE
y4EeOHUKH.

3aaHue BBINOIHACTCSA B MAJIBIX Tpynnax (1o 2-3 yenoBeka).

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, I1K 3.1

Kputepun ouennBanus:

- IPaBUIILHOCTH BEIOOPA KOMIIOHEHTOB KPyTrOBOPOTA;

- IPaBWJIbHAs MOCIEA0BATEIBHOCTD IPOUCXOAIIUX ITPOLIECCOB;
- TBOPYECKHIA IOX0/1 K 0POPMIICHHIO PabOTHI.



4.1.2. 3apanus, HanpaBJeHHbIe HA (POPMUPOBAHHE WJIM NIPOBEPKY 3HAHMI
4.1.2.1. ®poHTAIBHBIN ONIPOC

Paznea 1. Buosorns kak Hayka. JKuBble cucTeMbl H HX OPraHU3ALUS

Tema 1.1. buoJiorusi B cucreme Hayk. O01mas XapakTepucTHKA sKM3HI

PesyabTar 00ydyeHnusi no teme: OnuchiBaTh METO/IbI UCCIEIOBAHUS HA MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHE.

IlepeuyeHb BONPOCOB K (PPOHTAIHLHOMY ONPOCY:

1. Yro uzyuaet Ouosorus Kak Hayka?

2. Kakue BenuKHe Yyuy€Hble JPEBHOCTHM BHECIM 3aMETHbIM BKJIaJ B pa3BUTHE
OHMOJIOTMYECKUX 3HAHUN?

3. [Touemy COBpPEMEHHYIO OHOJIOTHIO CYUTAIOT KOMILIEKCHOM HAyKO#?

4. Kakue HanpaBJeHUs B Pa3BUTHH OMOJIOTHU BBl MOXKETE BBIICITUTH?

5. Kakoe ompeneneHne MOXXHO JaTh MOHATHIO «KHU3HB»? B 4eM cOCTOAT OCHOBHBIE
3aTpyaHEHUs Ipu GOPMYJIUPOBAHUH JTAHHOTO ONIpeeTIeHuUs?

6. Kakne cBOMCTBA )KMBOrO BaM H3BECTHBI?

7. Kakasi cTpyKTypa CUNTAETCs 3JIEMEHTAPHON €MHUIIEH KUBOTO?

8. Kakue MeTo/bl mo3HAHUS KUBOM MPUPOJIBI BB 3HAETE?

KonTpoaupyemblie komnerennuu: OK 02

Paznena 2. XUMHUYECKHH COCTAB M CTPOEHHE KIETKH

Tema 2.1. XuMu4eckuii coctaB kjieTku. Boga u MuHepaibHble BellecTBa

Pe3yabTrar 00yueHusi mo Teme: Paszinuarh CyIIECTBEHHbIC MPU3HAKKM XHUMHUYECKOTO
COCTaBa KJIETOK OPraHW3MOB Pa3HBIX LAPCTB )KUBOU MPUPOJIBI.

IlepeyeHb BONPOCOB K (PPOHTAJIHLHOMY ONPOCY:

1. Yrto Takoe kieTka?

2. Kakue KOMIOHEHTHI BXOJST B XUMUYECKHUM COCTAB KIETKU?

3. KakoBa poJib BOJIbI B KJIETKax?

4. Tlouemy Boa BaxkHA JIJISl JKU3HU?

5. HazoBuTe cBOMCTBa BOBI, BAYKHBIE JIJIS )KU3HEEATEIBHOCTH.

6. Uem 0OBSICHSIETCA YHUKAJIBHOCTD CBOMCTB BOJBI?

7. [Touemy noteps naxe HEOOIBIIOTO KOITUYECTBA BOJABI OPTaHU3MOM BEJIET K CEPhE3HBIM
nocaencteusm? [Ipennoxxure mpakTUYECKUE COBETHI IO COXPAHEHHUIO BOJIHOTO OasiaHca.

8. KakoBbI (hyHKIIMM MUHEpATbHBIX COJIEH B Opranusme?

9. [IpuBenuTe MpUMEPHI MAKPOIIEMEHTOB I MUKPOAJIEMEHTOB.

10. 115 yero HEOOXOAUMBI MUKPOAJIEMEHTHI OpraHU3MY ?

11. OObscHUTE 3HaUEHNE TEPMHUHA «MUHEpAJIbHAsi HEJOCTATOYHOCTbY.

12. OObsicauTe, Kak paboTaeT Mpolecc OCMOCa U KAaKyH pOJIb UTPaeT OCMOTHYECKOE
JaBJieHue B ()YHKITMOHUPOBAHUH KIICTKH.

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Tema 2.2. Buojornuyecku BaskKHbIe XUMHYECKHE COCITHHEHUS
Pe3yabTar 00yueHusi mo teme: Pa3nuyare CyniecTBEHHBIE MPU3HAKH CTPOCHHS KIETOK
OpPraHMU3MOB Pa3HBIX LAPCTB )KMUBOU IPUPOJBI.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:
1. Kakue BemiecTBa Ha3bIBAIOTCS OesIKaMu?
2. Uto Takoe MmepBUYHAS CTPYKTypa Oenka?



3. Kak o0pazyrorcs BropuyHasi, TpPeTHYHAs H YETBEPTUYHASL CTPYKTYphI Oenka?
4. ITo kakoMy MpU3HAKY OCJIKM JENATCS Ha MPOCTHIE U CIIOKHBIE?

5. Kakue yreBosbl Ha3pIBalOTCSI MOHO-, OJIUTO-, TIOJKCaxapuaaMu?

6. Kakue QyHKIMH BBIMOTHSIOT YIJIEBObI B )KUBBIX OpraHU3Max?

7. ITouemy yrieBOABI CYUTAIOTCS TIIABHBIMU HCTOYHUKAMU YHEPTUH B KIIETKE?
8. Kakue BemecTBa oTHOCATCA K Iunugam?

9. Kakoe cTpoeHne UMEIOT KUPHI?

10. Kakue QpyHKIUH BBITOIHSOT JIUIHUIbI?

11. Kakue keTKy ¥ TKaHU Haubosee OoraTsl JIUUIaMu?

12. Kakue BelecTBa Ha3bIBalOTCS HYKJICMHOBBIMU KUCIIOTaMU?

13. Kakue BU/IbI HyKJIEMHOBBIX KHCIIOT OOHAPYKEHBI B KIETKE?

14. Kaxkoe ctpoenue umeet monekyna JJTHK?

15. KaxoBsl ocHoBHbIe QyHKIMH [IHK B kneTke?

16. B ueMm 3akitouaeTcs MPUHIUI KOMIUIEMEHTapHOCTH?

17. Yro obuiero u kakue paznudus umerorcs B crpoenuu monekyn JHK u PHK?
18. Kakwue tumnsl monekyn PHK Bam uszBectHsl? KakoBa ux Qpynkuus?

19. Kakoe crpoenme nmeeT Mojekyina ATD?

20. Kakyro ¢yHkiuto BoinonHser ATD?

21. Kakyto poJib BBIIOIHSAIOT B OpraHu3Me BUTAMUHBI?

KonTposmpyembie komnerenuunu: OK 01, OK 02, OK 04

Paznen 3. /Ku3HeAeATEJbHOCTD KICTKH

Tema 3.1. O0MeH BelecTB M NPpeBpallleHHe JHEPTUH B KJIETKe

Pe3yabTar 00yuenusi mo teme: OnuchBaTh OCHOBHBIE YHEPTETHUYECKUE U TUIACTHYECKUE
HPOLIECCHI KIICTKH.

Ilepeyennb BONpocoB K (PPOHTATLHOMY ONIPOCY:

1. Yto Ha3bIBaIOT TOMEOCTA30M?

2. Uto Takoe meTaboau3M? M3 KakuX MPOIECCOB OH CKJIAIbIBAETCS?

3. Kax cBsi3aHbl MeXIy COOOH MIACTUYECKUI U YHEPTETHUECKUNH OOMEHBI?

4. B xakux opraHoujax KIETKH TPOUCXOAUT TEPBUYHBIA CHHTE3 OpraHMYECKUX
BELIECTB?

5. Kakyro ponb B hoTocuHTe3e urpaet xsopodumi?

6. Ilepeuncinte OCHOBHBIE PEAKIIMU CBETOBOH (ha3bl (POTOCHHTE3A.

7. Kakue peakuuu uayT B TeMHOBOM (pa3e poTocuHTEe3a?

8. UeMm peakuuu XeMOCHHTE3a OTIMYAIOTCA OT (QorocuHTe3a? Kakue opraHusMbl
SBIISIOTCS XEMOCHHTETHKAMU?

9. B uem 3akmtouaercs ponb AT® B 0OMeHe BELIECTB B KIETKE?

10. Kakue cTpyKTypbl KJIE€TKH OCYIIECTBIAIOT CUHTE3 ATD?

11. Kakue 3Tarbl BBIICISIOT B JHEPTETHUECKOM 0OMEHe?

12. B yeM oTiIu4ms SHEPreTHUIEeCKOro 0OMeHa y a’poOoB ¥ aHA3pOOOB?

KonTposmpyembie komnerenunu: OK 01, OK 02, OK 04

Tema 3.2. Buocunres Gesaka
Pe3yabTar 00yueHnus mo teme: ONMUCHIBAaThH MPOIECC OMOCHHTE3a OeTka B KIICTKAX.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Yrto Takoe Omocunre3 Oenka?

2. Yro npexacrasuseT co0oi reHeTndyeckas HHPopMalys, U Kak OHa XpaHUTCS B KJIeTKe?
3. YTo Takoe reHeTU4eCKU KojI, ¥ KAKUMM CBOMCTBaMM OH 0oOnajaer?

4. Yro Taxkoe peakiysi MaTpUYHOTO CUHTE3a, U KaK OHa CBSA3aHa ¢ OMOCHHTE30M Oenka?



5. Kakue 3Tanbl BKIIOYAOT PeaTH3aIHI0 TeHETHYECKON HHPOpPMAIHK B KIIETKE?

6. UTo Takoe TPAaHCKPHIIIHSI, U KaK OHa MPOXOIUT?

7. Yo Takoe TpaHCIALHNS, U KAKOBO €€ Ha3HauYeHHUe?

8. Kak aMHHOKHUCIIOTHI KOAUPYIOTCS] B TEHETHUECKOM Kojie?

9. Kakue MOJIEKybI U CTPYKTYPBI YHACTBYIOT B TPAHCISIAN?

10. Kakue curnassl 0003HaUalOT HAYaI0 M KOHEI] CMHTe3a Oenka?

11. Kakyto posnp urpator pubocomsl B OocunTese 6eska?

12. Kak peryaupyrorcs Mpouecchl TPAHCKPUIILUU U TPAHCIIALMU B KIETKE?

13. Kakwe HapymieHHs B TIpolieccax TPAHCKPUIIMKA M TPAHCISAIUMKA TPUBOIAT K
3a0oneBaHusIM?

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04
Pasnen 4. PasMHokeHHMe M MHAUBUIYAJIbHOE PA3BUTHE OPTAaHH3MOB

Tema 4.2. ®opMbl pa3MHOKEeHHSI OPraHU3MOB
Pe3yabTaTr 00y4yeHus o TemMe: XapakTepu3oBaTh CIOCOObI pa3MHOKEHHS.

IIepeyeHb BONPOCOB K (PPOHTAIHLHOMY ONPOCY:

1. JlaiiTe onpeneneHue npoueccy pa3MHOKEHUs OPTaHU3MOB.

2. Kakue popmbl pa3sMHOKEHUSI OPTraHU3MOB BCTPEUAIOTCS B IIpUpoe?
3. Kakoe pa3MHOXeHUE HA3bIBACTCS OECIIONBIM?

4. Kakue Bubpl OECIIOIOTO pa3MHOKEHHUS Pa3IndaroT?

5. KakoBo O6uonorndeckoe 3HaueHUE OECIIONIOr0 pa3sMHOKEHHS?

6. B yem npeumy1ecTBO MOJIOBOTO Pa3MHOXKEHHUS 1epe] O6ecronbiM?
7. Kakue criocoObl 10JIOBOTO Pa3MHOXKEHHSI BaM U3BECTHBI?

8. I'me 1 xak MpOUCXOAUT Pa3BUTHE MOJIOBBIX KIIETOK Y KHUBOTHBIX ?
9. Yro Takoe orutogoTBopenue? Kakum oHO ObIBaeT?

10. Yem Meii03 OTIMYAETCS OT MUTO3a?

11. B uem 3akiogaeTcst OMOJOTHIECKOE 3HAUCHUE Meiio3a?

KonTtposmmpyembie komnerenunu: OK 01, OK 02, OK 04

Pasznen 5. HacjeacTBEeHHOCTh M H3MEHYHUBOCTL OPraHu3MoOB

Tema 5.1. 3aKoHOMEpPHOCTH HACJIEI0BAHMS

Pesyabrar o0yuenusi mo Teme: ONHUCHIBaTH 3aKOHOMEPHOCTH HACJEACTBEHHOCTH H
NU3MCHYUBOCTHU.

IlepedyeHb BONPOCOB K (PPOHTAJIHLHOMY ONPOCY:

1. Uto u3yyaet renetuka?

2. ITouemy umenHo I. MeHenst CHUTaOT OCHOBOIOJIOKHUKOM T€HETUKH ?

3. Uro Takoe uucTas JUHUS U THOpU?

4. Yto Takoe ajienbHble TeHbl (aienu)?

5. Kakue ocoOu Ha3bIBatOTCSI TOMO3UTOTHBIMU, a KaKUE - T€TePO3UTroTaMu’?

6. Kakuie mpu3Haky Ha3bIBAIOTCSl TOMUHAHTHBIMH, a Kakue - perneccuBHbIMuU? [IpuBeauTe
MPUMEPBI TOMUHAHTHBIX M PEIIECCUBHBIX PU3HAKOB OPTaHU3MOB.

7. ChopmynupyiTe mpaBuiio eTMHO0Opa3ust THOPUIOB nepBoro nokojaeHus [. Menaens.

8. Chopmynupyiite npaBuio pacieruienus . Menaens.

9. ChopmynupyiiTe 3akoH YUCTOTHI TameT . Mennensi.

10. B uem oTruue AByX MOHATHIA: PEHOTUN U TEHOTHUI?

11. Kakoe ckpemmBaHue Ha3bIBACTCS TUTHOPUTHBIM?

12. ChopmynupyiiTe 3aK0OH HE3aBUCUMOTO HACJIEJOBAHUS TPHU3HAKOB.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04



Pa3nen 6. IBoIIOLIHOHHAS 0MOJIOT U

Tema 6.1. IBOJIIOIIMOHHAS TEOPUSA U €€ MECTO B OMOJIOTHH

PesyiabTar o0yuenuss mo teme: XapakTepu3OBaTh MPENNOCBUIKA M JBUXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOT000Opa3us BUIOB.

Ilepeyens BONpocoB K GPOHTATLHOMY OIPOCY:

1. KakoBbI CHIBHBIC U ClTa0BbIe CTOPOHBI CHCTEMBI oprannyeckoro mupa K. Jlunnes?

2. CopmynupyiiTe 0OCHOBHBIE ONOKEHU 3BoorMonHoN Teopun XK. b. Jlamapka.

3. Ilepeuncnure NpeANOCHIIKHA BOSHUKHOBCHHUS JAPBUHU3MA.

4. B yeM cocToAT OCHOBHBIE MonioxkeHus yuenus Y. Jlapsuna?

5. Kakue ¢aktbl mo3BOJIsAIOT TOBOPUTH O O0opbOe 3a cymiectBoBanue? Kax mposiBisercs
sTa 60oprda B mpupose?

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Tema 6.2. Muxkpo3BoJironust
Pesyabrar o0yuenuss mo teme: XapakTepu3OBaTh MPEINOCHUIKA M JBUKYIIUE CHIIbI
BO3HUKHOBEHUS] MHOTOOOpa3usi BUJIOB.

IIepeyeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Ilepeuniciiute OCHOBHBIE MOJOKEHUSI CHHTETUYECKON TEOPUHU IBOJTIOIUH.

2. Jlaiite onpeneneHre OMOIOTUYECKOTO BUAA.

3. Kakue kpurepun Bu1a BaM U3BECTHBI?

4. Yro Takoe 1eI0CTHOCTh BUJIA, KAK OHA MPOSBISETCS?

5. Ilouemy Ba)HO COXpaHATH BUJBI B ITpUpoe?

6. Uto Takoe momyssmsi?

7. [Touemy OMoONIOTHYECKUE BUBI CYIIECTBYIOT B (hOpME MOMYISIIUN?

8. Kakue cBoiicTBa momyssIuii CrmocoOCTBYIOT yCTOWYHUBOMY CYIIECTBOBAHUIO BUAA?

9. Yrto Takoe ecTeCTBeHHBIN 0TOOP?

10. Yto Takoe reHo(OH/1 OIS ?

11. ITouemy Gonbias YacTb MyTalMi HE IPOSBIISIETCS] BHELIHE?

12. B 4yem kpoercsi cCoCOOHOCTh TMOMYJISIIIUU aalTUPOBATHCS (MPUCIIOCA0TMBATHCS) K
HOBBIM yCJIOBUSIM?

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04

Pa3nen 7. Bo3HUKHOBeHHE U pa3BUTHE sKM3HU HA 3emJie

Tema 7.1. 3apoxneHue U pa3BUTHE JKM3HI

PesyabTar 00y4yeHusi mo treme: OnuchIBaTh T’MIIOTE3bl BOSHUKHOBEHHUS KU3HU Ha 3eMile,
XapaKTepU30BaTh EPUO/IbI PA3BUTHS KU3HHU Ha 3eMIIe.

Ilepevyennb BOnpocoB K (PPOHTATLHOMY ONIPOCY:

1. Kakue runotessl CylecTBYOT O IPOUCXOKIEHUH )KU3HU Ha 3emiie?

2. B yem cyTh rumnoressl abuorenesa?

3. B 4eM cyTh rumoTe3sl maHcTiepMun?

4. Yto takoe PHK-mup u mouemy 3Ta TUmoTe3a CUUTAETCS BaKHOW NJIs MOHUMAHHUS
3apOXKICHUS] )KU3HU?

5. Korna, mo coBpeMeHHBIM OIIEHKaM, BO3HUKJIIA )KU3Hb Ha 3emiie?

6. Uto Takoe reosioruueckas spa u nepuosa’?

7. llepeyricnuTe OCHOBHBIE APbI B UICTOPUU 3€MIIU B XPOHOJIOTHUECKOM MOPSIIIKE.

8. Kakue ocCHOBHBIE COOBITHSI MPOU3OILIH B apXEHCKYI0 3py?

9. Kakuie ocHOBHBIE COOBITHS MTPOU3OILIN B IPOTEPO3OUCKYIO 3py?

10. Ha kakue nepuoasl JeIuTcs naneo3onckas spa?



11. Ha xakue nepuobl AeIUTCS Me3030icKas spa?

12. Ha xakue nepuoabl AeIUTCs KaliHO30icKas 3pa?

13. Kakue opranu3Mbl ObLTH JOMUHUPYIOIIMME B apXEHCKYI0 3py?

14. Uto Takoe kuciaopoaHas karacTpoda 1 Korjaa oHa mpou3onia?

15. Kakue oCHOBHBIE COOBITHSI IPOU3OIIIA B KEMOPUNICKOM Tiepuoe?

16. Kakue oprannsmMsl BILIUIM HA CyLIy B [IAJI€030MCKYIO 3py?

17. Kakrie OCHOBHBIE IPYIIIbI PACTEHUN MOSIBUINCH B MAJIE030MCKYIO 3py?
18. Kakue 0CHOBHBIE IpyIIIbl )KUBOTHBIX MOSBUIUCH B MIAJIEO30UCKYIO 3py?
19. Kakoe kpynHoe BBIMHpaHUE MPOU30IILIO0 B KOHIIE IEPMCKOTO reproaa’?
20. Kakue opranu3Mel ObUTH JOMHUHUPYIOLIMMHU B ME3030HCKYI0 3py?

21. Kakue ocHOBHBIE COOBITHS IPOU3OILTH B FOPCKOM TIepuoe?

22. Kakoe KpynHO€ BBIMMPAHUE MPOU30IIIO0 B KOHLIE MEJIOBOTIO Ieproaa’?
23. Kakue opraHu3mbl CTaIM JOMUHUPYIOLIUMU B KaifTHO30MCKYIO 3py?

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Tema 7.2. Cucrema opranmdeckoro mupa. Ilpoucxoxknenme 4vejioBeka —
aHTPOIOreHe3

Pesyabrar oOyuenuss mo Teme: XapaKTepU30BaTh IIPOMCXOXJACHHUE YEIOBEKa -
aHTPOIIOTEHE3.

ITepeyeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. [aiiTe onpeneneHrue aHTPOMOJIOTUH.

2. Kakue 3amgauu crosat nepes antponosorueii? M3 kakux pasaenoB COCTOUT 3Ta HayKa?

3. Kakue naHHbIE JOKa3bIBAIOT POJICTBO YEJIOBEKA C KUBOTHBIMU?

4. Ilepeuncnure XxapakTepHbIE YEPThI, OTINYAIONINE YETIOBEKA OT )KUBOTHBIX.

5. Kakue Owornormueckue W coOIMaIbHBbIE (HAKTOPHI SBHIUCH JBIKYIIMMH CHJIAMH
aHTponoreHesa’?

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Tema 7.3. OcHOBHBIE CTAANHU IBOJIOLUY YeJI0BEKA
Pesyabrar o0ydyenuss mo Teme: XapaKTepu30BaTb OCHOBHBIE CTaUU HBOJIIOIUHU
4eJI0BeKa.

Ilepeuens BONpocoB K GPOHTATLHOMY OIPOCY:

1. Ilepeuncnute U oXapakTepu3yiiTe OCHOBHBIE CTAMH YBOJIOIMH YEJIOBEKA.

2. JlaiiTe ornpeneneHe YeI0BEYECKUM pacaMm.

3. Ha xakue pachl moapasesnsioT coBpeMeHHOe yenoBeuecTBo? [lepedncinre 0CHOBHBIE
MpU3HAKH pac.

4. ITpuBeaute ¢axThl, JOKA3HIBAIOIINE €TUHCTBO YEIOBEUYECKUX Pac.

KonTtposmpyembie komnerenunu: OK 01, OK 02, OK 04

Pasnen 9. Coo0uiecTBa M 3K0JIOIrMYECKHE CHCTEMBbI

Tema 9.1. Coo01mecTBa OPraHu3MoB, IKOCUCTEMBI

PesyabTar 00yuenus mo reme: OnuceiBaTh COOOIIECTBA OPraHU3MOB, XapaKTepU30BaTh
9KOJIOTUYECKUE CHUCTEMBI.

Ilepeyennb BOnpocoB K (PPOHTATLHOMY ONIPOCY:

1. UTo Takoe coOOIIECTBO OPTaHU3MOB?

2. Kakuie ypoBHU OpraHu3aiiy OMOJIOTUYECKON CUCTEMBI BBIICISIIOT YUEHbBIE?
3. [aiiTe onpeneneHue MOHITHIO «IKOCUCTEMA.



4. Kakue 0OCHOBHbBIE KOMIIOHEHTBI COCTABJISIIOT JIFOOYIO SKOCUCTEMY ?

5. Uto nmoHMMAaETCS O DKOJIOTMYECKOU HUIIIEH?

6. Kakne kpuTepun yUUTHIBAIOT TIPH ONIPEICIICHUN YKOJIOTHUSCKON HUTITH?

7. Yto Takoe nuiieBsie 1enu u cetu? [lpuBenuTe npuMepsl MUIEBOM LIETH.

8. Uro Takoe MpOIYIECHTHI, KOHCYMEHTHI U peAyleHTh? Kakyto poib KaKIblili M3 HHUX
UI'PaeT B 3KOCUCTEME?

9. Uro 3HAUUT «TPOPUUESCKUI YPOBEHB» U CKOJIBKO YPOBHEH BBIIEISCTCS B OONBITNHCTBE
3KkocucteM?

10. [Touemy sHEprusi yMEHBIIACTCS HA KAXKIOM YPOBHE ITHIICBOM TAPAMHUIBI?

11. Yto Takoe KpyroBopoT yIJiepoa U a3ora B mpupose?

12. Kak peryimpyercsi Y9UCICHHOCTh 0COOCH B €CTECTBCHHBIX YKOCUCTEMAX ?

13. Kakumu cBoiicTBamMu o0nagaet skocucrema?

14. Yro Takoe cykieccus?

15. Kakue BUJIbI CyKIIECCUU BBl 3HaeTe?

16. Tlpuxomuiochk Jid BaM HAONIONATh CYKIECCHOHHBIC W3MEHECHUS B TIpHPOIC?
Pacckaxxute o cBOMX HaOMIOMEHUSX.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, I1IK 3.1

Tema 9.2. [IpupoaHbie IKOCHCTEMbI
Pe3yabrar 00y4enus no reme: ONucChIBaTh MPUPOTHBIE SKOCHUCTEMBI.

IlepedyeHb BONPOCOB K (PPOHTAJIHLHOMY ONPOCY:

. Kakue ObIBarOT 3KOCHCTEMBI, IO MPOUCXOXKICHUIO?

. Uto Takoe nmpupoHas skocuctema’?

. UeM OTJIMYAIOTCSI MPUPOTHBIE SKOCUCTEMBI OT UCKYCCTBEHHBIX ?

. Kakue ocHOBHBIE KOMITOHEHTHI MMPUCYTCTBYIOT B KaXKJ10M IKOCUCTEME?

. [IpuBeauTEe IPUMEPHI TPUPOIHBIX dIKOcHCcTeM Poccun.

. Kakue sxocucTemMbl OTHOCSTCS K IPECHOBOIHBIM, MOPCKUM U CyXOMYTHBIM?

. Uto Takoe necHble 3kocucTeMbl? Kakue Turel jecoB BcTpeuaroTcs B Poccun?
. Kakue monxoapl mpuMEHSIIOTCS 1711 COXpaHEHUsI TPUPOAHBIX IKOCUCTEM?
[Touemy coxpaHeHHE TPHUPOAHBIX IKOCHCTEM BAXXKHO [IJII YCTOWYMBOTO Pa3BUTHSA
obmecTna?

©ONOUTAWNE

KonTtposmpyembie komnerenuuu: OK 01, OK 02, OK 04, OK 07, TIK 3.1

Paznen 10. Ceneknusi OpraHu3MoOB, OCHOBBI OMOTEXHOJOTHH

Tema 10.2. OcHOBBI OMOTEXHOJIOTHH

Pe3yabTar oO0yuyeHHss MO TeMme: XapaKTepU30BaTh OHOTEXHOJIOTHIO KaK OTpacib
MIPOU3BOJICTBA.

Ilepeyennb BONpocoB K (PPOHTATLHOMY ONIPOCY:

1. Yro Takoe OuorexHoiorus?

2. Uto Takoe reHHasi HHKEHEpHsl U KaK OHA IIPUMEHSIETCsl B OMOTEXHOJIOTHH?

3. IloueMy MeTOnBI KJIETOYHON M T€HHOM HH)KEHEPUM CUUTAIOTCSI MEPCIEKTUBHBIMHU B
OMOTEXHOIOTUU?

4. Kakue Mepbl NpeJOCTOPOKHOCTH MPEANPUHUMAIOTCS AJI MPEIOTBPALICHUS pUCKa
CJIy4aifHOTO BBIXOJIa MOJU(HUIIMPOBAHHBIX OPIaHU3MOB B OKPY>KaIOLIYIO Cpeay?

5. Kakue ropuanueckue HOpMBbI periaMeHTUPYIOT co3faHue U pacnpoctpaHeHue ['MO-
MPOAYKTOB?

KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, TIK 3.1



Kpurepun ouennBanus:

«5» - OTBET MOJIHBIN, Pa3BEPHYTHIIA;

«4» - OTBET JOCTATOYHO TIOJHBIA, HO €CTh HETOYHOCTH;
«3» - OTBET KPaTKHil U ¢ TPyOBIMH OITHOKAMH;

«2» - OTBET HEBEPHBIN M OTCYTCTBYET.



4.1.2.2. OuennBaeMasi TUCKYCCHS

Pa3znena 2. XuMHUYECKHH COCTAB M CTPOECHHE KJIETKH

Tema 2.3. CTpyKTYpHO-PYHKIHOHAIbHASI OPTaHU3ANMS KJIETOK

Pesyabrar o0ydyenusi mo teme: PaznnuaTh CyliecTBEHHbIC MPU3HAKH CTPOCHHUS KJIETOK
OpPraHU3MOB Pa3HbIX LAPCTB )KUBOU MPUPOJIBI.

IlepeyeHb BONIPOCOB K OLICHMBAEMOM TUCKYCCHU:

1. Kakoe 3HaueHHE UMEIOT [IUTOJIOTUYECKHUE 3HAHUS B )KU3HU COBPEMEHHOTO YesloBeKa?

2. IloueMy MOXXHO YTBEpXkAaTh, YTO XHMHUYECKHIl COCTaB KJETKH SIBISETCS
JI0Ka3aTeJIbCTBOM €AMHCTBA KUBOW MPUPOJIBI U OOLUTHOCTH KUBOW U HEXKUBON IPUPOIBI?

3. Ilouemy yueHble CUMTAIOT, YTO NPOKAPUOTHl SABISAIOTCS Haubosiee IPEBHUMHU
OopraHu3MaMH Ha Hallei raHere?

Pa3nen 3. /KusHeneATeJbHOCTD KIACTKH

Tema 3.3. Bupycsl

PesyabTar 00y4eHnus mo reme: Pa3inyaTrs CyleCTBEHHbIE IPU3HAKU BUPYCOB.

1. Yyensle 10 cux MOp CHOPAT, KyAa OTHECTH BUPYCHI — K )KUBOM MIIM HEXXUBOI npupose?
KaxoBel ocHOBanus 115 criopa? JIoKaKUTe CBOU IIPEAIOIOKEHMSL.

2. ITouemMy TpyaHO JIeunTh 0OJIE3HH, BbI3bIBAEMbIE BUPYCAMU?

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Pa3nen 6. IBoIOIIMOHHAS OHOJOT A

Tema 6.3. Makpo3BoJIionusi

Pe3yabTar oOy4deHHsi mo TeMe: XapakTepuU30BaTh MPEINOCBUIKA M JBUXKYIIUEC CHIIBI
BO3HHUKHOBCHUS MHOI‘OO6paSI/I$I BHUJIOB.

IlepeyeHb BONPOCOB K OLIEHUBAEMOM TMCKYCCHHU:

1. OObsAcHUTE, MOYEeMy B IMPOILECCE Pa3BUTHA JKU3HH HAa 3eMJIe€ OJHH OpraHU3MBI
BBEIMHPAJTH, a2 HOBBIC CUCTEMATUICCKUE TPYIIITBI OPraHU3MOB TIOSIBIISUTHCH.

2. OOBsiCHUTE, TTOYEMY KOHEIl IIPOTEPO30MCKOM Ipbl HA3bIBAIOT BEKOM MEJy3, XOTS B 3TO
BpeMs Ha 3emiie OOUTaIu HE TOJIBKO KUIIEYHOTIOIOCTHBIC )KUBOTHBIE.

3. Y4eHbIe CYHTAIOT, YTO repMadpOAMTHI (KHIIEYHOIOJOCTHBIE, MIOCKUE W KOJBYAThIC
YepBH, HEKOTOPHIE MOJUTIOCKH) SIBIISIOTCS HauOoIee IPEBHUMH >KUBOTHBIMU OPTaHH3MAaMH.
KakoBo, Ha Baill B3MJIsA/I, 3HaU€HHUE 00OCMOIOCTH U TIOYEMY B XOJI€ IBOJIIOIUHU CTAJIM IIPeo0IaaaTh
Pa3IebHONIONBIC BUIBI.

4. JIoKaXuTe POJICTBO OPraHU3MOB Pa3HBIX CHCTEMATHUECKHUX TPYIIIL.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Pasnen 9. Coo0uiecTBa M 3K0JIOTHUYECKHE CHCTEMBI

Tema 9.3. buocdepa — modaabHasi IKocucTemMa 3eMian

Pe3yabTar o0yuenusi mo teme: ONHCHIBATH CBSI3b MEXKAY OPraHU3MOM U CPEIOW €ro
obuTaHus. YCTaHABIMBATH CBA3b MEXKIY CTPYKTYypaMu OHOC(HEPHI.

IlepeyeHb BONPOCOB K OLIEHMBAEMOI THCKYCCHM:

1. TnoGanbHOe moTerieHue: MU} wiIKM peanbHOCTH? UTO BaM M3BECTHO O JaHHOM
seieHnn? Kakwe ¢akThl CyImecTBOBaHUS WM OTCYTCTBHS IJI00ATBHOTO TITOTEIUICHUS BaM
U3BECTHBI?

2. O0bsicHUTE, KaKue (aKTOpbl OTPaHUYMBAIOT PACIPOCTPAHEHHUE KU3HU B arMocdepe,
mutochepe, ruapocdepe.

3. Kakx MOXHO oXapakTepru30BaTh UCTOPUIECKIE N3MEHEHHS POJIM YeoBeka B Onocdepe?



4. B 4éM COCTOMT LIEHHOCTh OXpaHbl OMopa3zHooOpa3usa? UTo MpUBOMUT K COKPAIICHUIO
Ouonoruueckoro pazHoodpaszus? [louemy 1S yenoBedecTBa Ba)KHO HE JIOMYCTUTh OOEIHEHUS
O6uopazHooOpazus?

5. MOXXHO 11 cUMTaTh 3aBEPIIEHHBIM Tpolecc hopMupoBanus 6uocdepsi?

Kountposmpyemsbie komnerenunu: OK 01, OK 02, OK 04, OK 07, IIK 3.1

Tema 9.5. BiausiHue cOMaIbHO-IK0JIOTHYeCKHX (PAKTOPOB HA 30POBbe YeJI0BeKa
Pesyabrar o0ydyenusi mno Teme: VHTeprnpeTupoBaTh pe3ylbTaTbhl I[POBEIEHHOTO
OMO’KOJIOTUYECKOTO IKCIIEPUMEHTA C UCTIOJIb30BAaHHEM KOJIMYECTBEHHBIX METOJIOB

IlepeyeHb BONPOCOB K OLIEHUBAEMO INCKYCCHH:

1. Kak cka3pIiBaeTcs COCTOSIHHUE MPUPOTHON OKPYIKAIOIIEH Cpebl Ha 3I0POBbE YeioBeKa?
Kakue HeusBecTHble paHee OONE3HM TOSBWIIMCH B pPE3yJbTare JEHCTBHS TEXHOTCHHBIX
dakTopoB?

2. B nocnennee Bpems HaOmonaeTcsi TEHACHLIMS K BCeoOIIeld KOMITBIOTEpU3ALUU:
NEPCOHAIbHBIE KOMIIBIOTEPHl HCHOJB3YIOTCS Ha pabore, B Imikosne, aoMa. OnHako OHU
orpesieNIeHHbIM 00pa3oM 3arps3HSIOT OKPYXKAIOUIYI0 Cpely, U 3TO OJHA U3 Haubojee Ba)KHBIX
ceifuac skoiorumyeckux npodmeM. Uto 3TO 3a 3arpsi3HEHHE M KaK OHO BIHSIET Ha 370POBbE
yesnoBeka’?

3. Moxer 71 4eroBeK XUTh B OecimyMHOU cpene? UTo SBISAETCS MCTOYHUKOM IIymMa B
OKpy’KarllleM Hac mnpocTtpaHcTtBe? HazoBuTe mNOCHeACTBUS ILIYMOBOIO 3arps3HEHUs s
yenoBeka. Kak Mbl MO)keM OOpOTHCS C ITyMOBBIM 3arpsi3HEHHEM ?

4. Ham 4yacTto Ka)eTcs, UYTO C 3arpsS3HEHHEM OKpY>KaloIlled cpelbl Mbl CTAJIKMBAEMCS
JIMILB Ha YJIMIIE, U TO3TOMY Ha 3KOJIOTHIO HAILIMX KBAapTUp oOpaiaem maiio BHUMaHus. Kakue xe
OMAaCHOCTH MOACTEPETarT HAC JOMa, U KaK OHU OTPa)KaroTCsl Ha HalleM 310poBbe? Kak MOXHO
CHH3UTD BIMSHUE BPEIHBIX YKOJOTHYECKHUX (PAKTOPOB B HAIIUX KBapTHpax?

5. B 1990-e rr. ®unensy Kactpo B Ha3umgaHWe CBOMM COTpakIaHaM OTKAa3aJICsl OT OHOM
BPEIHON MNpUBBIUKK, 3a 4YTO ObUI HarpaXiaeH Menaidblo BceemupHOW — opranuzanuu
3npaBooxpaHeHusi. OT 4yero oH otkaszaics? YTo Takoe MacCUBHOE KypEHHE U YEM OHO OMACHO?

6. IloueMy MpecTHKHO BECTH 37I0POBBI 00pa3 KU3HU?

Kountpoanpyemsbie komnerenunu: OK 01, OK 02, OK 04, OK 07, I1IK 3.1
Paznea 10. Ceneknusi OpraHu3MoOB, OCHOBBI OMOTEXHOJOTHH

Tema 10.1. Cesiekumsi Kak HayKa M NpoLecc
Pe3yabTar 00yuenus mo teme: ONUCHIBaTh CEJICKIMIO KaK HAyKy U MPOIIECC.

IlepevyeHb BONPOCOB K (PPOHTAJIHLHOMY ONPOCY:

1. KakoBa mnens cenexkumu? Kakue comnuanbHble U SKOHOMHUYECKHE MOTPEOHOCTH
YIOBJIETBOPSIET JaHHAsL OTPACIIb HAyKH?

2. Kakue npoOieMbl cenbCKOX03iCTBEHHOTO ITPOU3BOCTBA PEIIAET CENEKIIH?

3. SBnsiercst M ceneKUMsT UCKIIOUUTENIBHO CEIbCKOXO3SHCTBEHHOW HAYKOM WM OHa
BOCTpeOOBaHAa U B APYTUX O0OJIACTIX YEIOBEUECKOU NEATEIHHOCTH?

4. Kak BHEAPSIOTCS pe3ylbTaThl CEJICKIMOHHOH pabOThl B TPAKTHKY CEJIBCKOTO
xo3siicTBa? Beerna nmu HoBIIecTBa OBICTPO MPUHUMAIOTCA (hepMepaMu U arpOKOMITaHUSIMU ?

5. ComacHl 7 Bbl C YTBEpPXKJIEHUEM, 4YTO THOBBILIEHHE YpOXKailHOCTH
CEJIbCKOXO35IMCTBEHHBIX KYJIBTYD 3a CUET CEJIEKIHUU BEIET K CH)KEHUIO KaueCTBa MPOTYKIIMH?

6. JlomycTrMO 1M BBIpAlIMBaTh SKOJIOTMYECKH YHUCTHIE TMPOAYKTHl 0€3 MpUMEHEHHS
JOCTUKEHUH cenekuuu?

7. Kak momkHa pa3BUBATHCA CEJICKIMS, YTOOBI 00ECTICUNTh HACEJICHUE KauyeCTBEHHOU
MPOAYKIUEN U COXPAaHUTh IPUPOIY?

8. CrouT 1M CTPEeMHTBHCS K CO3MAHUIO HACATBHBIX COPTOB M TOPOJ WIH HEOOXOAMMO



YUUTHIBATh MOTEHIMAIBHBIE YTPO3BI MOHOKYJIBTYPBI M OTHOOOpa3usi TeHeTHIeCcKoro (hoHma?
KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, TIK 3.1

Kpurtepun ouennBanus:

«5» - AKTUBHOE ydacTHE B JUCKyCCHU. BbICKa3bIBaHME COOTBETCTBYET 33aJJaHHOH TeMe,
XapaKTepHU3yeTcsl BBICOKOM MHPOPMATUBHOCTHIO U OPUTHHAIBHOCTBIO, ApTYMEHTHI MOAKPETLIICHBI
yOeuTebHBIMU IPUMEPaMHU.

«4» - JlocTaTOYHO AaKTMBHOE Yy4YacTHE€ B AMUCKyCCHU. JloIycKaeTcss HE3HAYUTENIbHOE
OTKJIOHEHME OT TEMbl JUCKYCCHM. DBpICKa3blBaHHE€ HOCHT OTYaCTH TPUBUAJIBbHBIN,
IIOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI NOAKPEIUIEHBI IPUMEPAMM.

«3» - IlaccuBHOe ywacTue B AMCKyCCHU. BbICKa3bIBaHME XapaKTepU3YeTCs] HHU3KOH
I/IH(bOpMaTI/IBHOCTBIO, CTCPCOTUITHOCTBIO, HC OTPAXKACT IIOJHOI0 INOHHUMAHUA TEMBI JUCKYCCHH.
ApryMeHTsl COPMYIUPOBaHbI a0CTPaKTHO. [IpuMephl OTCYTCTBYIOT.

«2» - IlaccuBHOE ydacTHe B ANCKYCCHH. BBICKa3pIBaHME HE COOTBETCTBYET 3aaHHOMN
TeMe, OTCYTCTBYIOT apI'yMEHTBI B TI0JIb3Y KaKOH-TMOO TOYKHU 3pEHUsI.



4.1.2.3. O0cy:x1eHue 0 BONPOCaM JIEKIHHU

Pa3nen 4. PasMHokeHHe M HHAWBHAYAJIbHOE PA3BUTHE OPraHU3MOB
Tema 4.1. /Ku3HeHHBIN HUKJ KJIETKU
PesyabTar 00yueHns mo reme: XapakTepu3oBaTh )KU3HEHHBIM LIUKIT KJIETKH.

IlepeuyeHb BONPOCOB 1Jis1 00CYKACHUS:

1. Kakue n3MeHeHus B KJIETKe MPEAIIECTBYIOT JeIeHUI0?

2. Oxapakrepu3yiiTe ¢a3bl MUTO3a U KPAaTKO PACCKaKHUTE, KaK MIPOUCXOIUT ITOT IPOIIECC.
3. B yewm 3axirouaercd OUOJIOrMYECKOE 3HAYEHUE MUTO3a?

Kountposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Kpurepun onenuBanus:

«5» - OTBET NOJIHBIH, pa3BEPHYTHIH;

«4» - OTBET AOCTATOYHO MOJIHbIN, HO €CTh HETOUHOCTH;
«3» - OTBET KpaTKUil UM ¢ rpyObIMHU OLTHOKAMU;

«2» - OTBET HEBEPHBIN W OTCYTCTBYET.



4.1.2.4. TectupoBanue

Pa3nea 3. JKuzHeaesiTeJIbHOCTHh KJICTKHU
Tema 3.3. Bupycnbi
Pesyabrar 00yuenus no reme: PaznuyaTh CylieCTBEHHbIC TPU3HAKU BUPYCOB.

TecroBoe 3axanue
Buvibepume 00un npasuivhviti omeem
1. Bupycbl OTKpBLI:
a) Bunorpaackuit
0) [TaBoB
B) IBaHOBCKMIA
r) Bepnaackuit

2. KJeTO4HOro CTpOeHUs HE UMEIOT:
a) CHHe-3eJIeHbIE BOJOPOCIH (IIHAHEH)
0) GakTepun

B) JAPOXOKH

I') BUPUOHBI

3. Bupyc HapyIaer KU3HEAEATEIbHOCTD KIETKU-X0351HA II0OTOMY, YTO:
a) HyKJIEMHOBAs KMCJIOTA IIPOHUKACT B KJIETKY XO35HHA

0) KJIeTKa TepsieT CIOCOOHOCTH K PEPOAYKIIUU

B) pa3pylIaeT MUTOXOHIPUH B KJIETKE XO35HUHA

r) IHK ¢ara ocymectBnsier cuHTe3 COOCTBEHHBIX MOJIEKYI OeKa

4. Bupycbl pa3MHOXKaOTCS:

a) TOJIBKO B KIIETKE X03sMHA

0) caMOCTOSITEBHO

B) BapHaHThI a U O

I') HE CIOCOOHBI K Pa3MHOXKEHUIO

5. Kakoii Bupyc HapyIiaer paboTy IMMYHHOIH CHCTEMBI YelloBeKa?
a) MOJMOMHEIUTA

0) ocribl

B) TpHUIIITa

r) BUY

6. Kakue ¢popMbl )KM3HU 3aHIMAIOT TIPOMEKYTOYHOE TOJIOKESHUE MEXKIY TellaMH KUBOU U
HEKUBOU TPUPOBI?

a) BUPYChI

0) Oaktepun

B) JINIIAHUKHU

T') TpUOBI

7. BupycHble 4yacTUIbl HAa3bIBAIOTCS:
a) BUOPHOHBI

0) BUPUOHBI

B) SMOPHOHBI

T') raMeThl

8. Kamicuna — aro:
a) IUTOIJIa3Ma BHpyca



6) AHK Bupyca
B) 000JI04Ka BUpyca
r) (hepMEeHTHI BUpyca

9. BeiOepuTe HEBEpHOE yTBEPKIEHHE O OMOJIOTHYECKON pOJi BUPYCOB. Bupychr:
a) B IPUPOJIE SABJIAIOTCS NPOSYLIEHTaAMU

0) HE UMEIOT COOCTBEHHOI0 MeTadoIn3Ma

B) SIBJISIIOTCSI OZTHUMH U3 BaXKHBIX IATOTCHOB YEJIOBEKA M KUBOTHBIX

T') B IPUPOJIE UTPAIOT POJIb KOHCYMEHTOB

10. Bupycsl OTHOCATCS K TOKJICTOYHBIM OpraHU3MaM IIOTOMY, YTO OHHU:
a) He coziepKar siapa

0) HE CIOCOOHBI K CAMOCTOSITEIbHOMY OOMEHY BEILIECTB

B) SIBJISIFOTCSI TApA3UTaMU

T') HE UMEIOT OPTaHOUIOB

11. Bupycsl ObUIH OTKPBITHI B:
a) 1828 rogy
0) 1865 romy
B) 1892 romy
r) 1900 rony

12. Kakoe 13 nepeunciieHHbIX 3a00J€BaHUN YeTI0BEKa BHI3BAHO HEKJIETOYHBIMH (POpMaMuU
KU3ZHU?

a) ocma

0) Tybepkye3

B) IU3EHTEpUS

T) Xojepa

13. Bupycsl, mpoHUKas B KJIETKY XO35IMHA:

a) MUTArOTCA pudOCOMaMu

0) OTPaBISIOT €€ CBOMMHU MPOTYKTaMH JKU3HEIEATEIIbHOCTH
B) BOCIIPOM3BOJIST CBOM F€HETUYECKUI MaTepual

T') MOCEJSIFOTCS B MUTOXOHIPHSIX

14. TlepBoii 3aIIMTHON peakIMeil KIETOK YeJIOBEKa U KMBOTHBIX Ha 3apa’keHHE BUPYCOM
SIBIISIETCSl CUHTE3 CICIHABHBIX MPOTHBOBUPYCHBIX OEJIKOB, MOJABIISIIONINX Pa3BUTHE BUpYycCa B
9TOM KJIETKE U JENAIOIINX HEBOCIIPUUMYUBBIMU K HEMY COCEHME. DTH OEJIKU Ha3bIBAIOTCS

a) aHTUTEHBI

0) aHTHOUOTHKH

B) BaKI[MHBI

) HHTep()EepOHBI

15. PeTpoBupychl — 3TO:

a) bakrepuodaru

0) AHK-coaepxatine BUPYCHI

B) PHK-conepxaiuue Bupychl

r) IHK- u PHK-coaepxatue BUpyCHI

16. YcraHoBHTE COOTBETCTBHE MEXIY MpPHU3HAKOM OObeKkTa M (HOpMOU KM3HM, IS
KOTOPOM OH XapaKTEPEH:
[TpusHak oObeKTa dopma KU3HU
A) Hannumne pudbocom 1) HekneTouHas (BUPYCHI)



b) orcyTcTBHE Mazmaruyeckoil MeMOpPaHbI 2) xnerounas (6akTepun)
B) He uMeroT cOOCTBEHHOTO 0OMEHA BEIIECTB

I') 6onpmnHCTBO reTepoTpodbl

J1) pa3MHOKEHHE TOJIBKO B KJIETKAaX XO35MHA

E) pazmHoXeHMEe eneHneM KIeTKU

17. YcTanoBuTE NOCIIEIOBATEIIBHOCTD JKU3HEHHOTO MHUKJIa OakTeprodara.
A. BerpauBanue JJHK 6akreprogara B Ki1eTKy-X0391HA

b. Cuntes Bupycubix JIHK u GenkoB B kineTke 6akTepuodara

B. Ilpukpennenue 6akreprodara K 06010uKe OaKTEpUU

I'. IIponuknoBenue JJHK Gakrepuodara B kineTky 6akrepuu

J1. Beixon 6akreprodara u3 KI€TKH, 3apaXKeHue Ipyrux

E. Camoc6opxka BupycoB

18. YcranoBuTe nocienoBaTesbHOCTh ku3HeHHOro nukia PHK-conepkamero Bupyca B
KJIETKE XO35IMHA:

1) pacTBOpeHHE 00OJIOUKH KIETKHA B MECTE MPUKPETUICHUS BUPYCA;

2) BcrpauBanue JJHK Bupyca B JIHK knetku xo3smHa;

3) cuntes BupycHoit IHK;

4) popMupoOBaHHE HOBBIX BUPYCOB;

5) npuKperieHne BUpyca CBOUMHU OTPOCTKAMH K 000JIOUKE KIIETKH;

6) npornukHoBenue PHK Bupyca B kieTky;

7) oOpaTHasi TpPaHCKpUIILUS;

8) cuHTEe3 BUPYCHBIX OCIIKOB.

Buvibepume 0sa npasunvHvix omeema

19. Bupycsl - 310:

a) JIOKJIETOYHBIE ()OPMBI KH3HU

0) ApeBHENIINE U3 SYKapHOT

B) IPUMUTHUBHBIE OAKTEPUH

I') 3aHUMAIOT IIPOMEKYTOUHOE MOJIOKEHUE MEXKIY KUBOW U HEXKUBOM MPUPOAOH
1) COZIep>KaT HEKOTOpble HEMEMOpaHHbIE OPTaHOMIbI

20. Obs3arenbHBIMU KOMITIOHEHTAMU BUpPYCa SBISIOTCS:
a) JTUITHIBI

0) HYKJICUHOBBIE KUCITOTHI

B) Oenku

T') MOJIMCaXapuIbl

n) AT®

21. Ilpu3HaKK OPTaHU3MOB, XapaKTEPHBIE [Tl HEKJIETOUYHOU (DOPMBI JKU3HH:
a) MUTaHUE

0) BbIIETICHUE BPEIHBIX MPOIYKTOB KU3HENCATEIHHOCTH

B) JbIXaHUE

T') BBICOKAsI CTEMIEHb N3MEHEHUS TIPUCIIOCOOIGHHOCTH K Cpejie

1) HaCJICICTBEHHOCTh

22. He gBnsit0TCS BUPYCHBIMH 3200JI€BaHUSMU:
a) siiyp

0) cudumnuc

B) KpacHyxa

r) OCIIEHCTBO

1) Tid



23. OcHOBHOE OTIMYME B CTPOEHUU BHpYyca OCIbl OT AUPTEPUHHON MATOUKU
3aKJIF0YaeTCs B OTCYTCTBUH Y BHpYCa:

a) OeKoB

6) IHK

B) T€HOB

r) pubocom

1) LATOILIIa3MbI

Jlauime nonwwiil pazeepuymolli omeem:

24. Tlouemy c¢ Bupycamu - BO30ynuTensiMu 3a0ojieBaHMI TPYOHO BeCTH OOpnOy u
MOJTHOCTBIO UX YHUUYTOXKHUTb?
25. Kakoe 3HaueHue uMeroT Oakrepuodaru s yeaoBeka?

ITAJIOHBI OTBETOB:

Ne 3apnanus 1 2 3 5 6 7 8 9 10
OTBET B r 0 a r a 3] B a 0
Ne 3amanus 11 12 13 14 15 16 17 18
OTBET B a B r B ?ﬂ)) 22” ]2)11’ ,]?E)); " | BTABE]] 51673284
Ne zamanus 19 20 21 22 23
OTBET a,r 0,B I, I 0, T, I

Kountposmpyemsbie komnerenuuu: OK 01, OK 02

Paznea 4. PasMHoKeHHe M HHAUBUAYVAJLHOE PA3BUTHE OPraHU3MOB

Tema 4.3. UnanBuayaibHOE Pa3BUTHE OPTraHU3MOB
PesyabTar 00yyenus no teme: OnuchBaTh CTaJMM OHTOTEHE3a PACTEHUM, )KUBOTHBIX U
YeJI0BeKa.

TecToBOE 3a1aHHKE

1. Kto BBeN B OMONIOTHYECKYIO HAYKY TEPMHH «OHTOTE€HE3»?

1) XK. b. Jlamapk
2) Y. lapBuH

3) O. I I'ekkenpb
4) I. Mennenn

2. Ctamust OTHOCIIOMHOTO 3apoblIa;

1) neiipyna
2) Gmactyna
3) ractpyna
4) me3onepma

3. JIByXCIOMHBIN 3apOIBIIIL:
1) 6nactyna

2) Mopyina

3) Heiipyna

4) ractpyna

4. U3 me301epMbl POPMHUPYIOTCS:

1) nerkue

2) 1me4yeHb

3) KPOBEHOCHBIE COCY/IbI
4) HepBHas CHCTEMa




5. Y MO3BOHOUHBIX )KHUBOTHBIX MPSAMOE Pa3BUTHE XapaKTEPHO JUIS:
1) pbIO, 3eMHOBOHBIX, PETITUIINIT
2) ambuOuii, TTUI], MIEKOMHTAIOIINX
3) 3eMHOBOHBIX, IPECMBIKAFOIITUXCS

4) nTUIL, MICKOIUTAIOLIUX

6. YcTaHOBHTE COOTBETCTBHUE MCXKAY TUIIaMHA HOCT3M6pI/IOHaHBHOFO pasBUTHA U

KOHKPETHBIMH OpPTaHU3MaMH:
[Tpumeps! opraHu3mMoB

1) Scrpeb-nepenes I THUK
2) bensiHka OOBIKHOBCHHAS
3) Bosnbias manma

4) Maickuii )XyK

5) ApeBecHas KBakia

6) l'omy6oit kuT

7) OzepHast nAryIKa

8) [Nayk-KpecTOBHUK

7. 3akoHunTE omnpeaecjacHue. CrausiHHME MTOJIOBBIX KJIETOK -

8. 3akonuute onpeaesenue. OMI0I0TBOPEHHAS SUIICKICTKA -
9. 3akonuure onpenesenne. Pazsurue cucteM OpraHoB 3apoJIbIIa -

ITAJIOHBLI OTBETOB:

Turmsl pa3BUTUA
A) Ilpsamoe pa3Butue
b) Henpsamoe pa3Butue

Ne 3aganus 1 3 4 5 6

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

OTBET OILJIOJIOTBOPEHHUE 3UTOTa OpraHoTreHe3

Kountposmupyemsbie komnerenuuu: OK 01, OK 02

Pasaesa 5. HacieacTBEeHHOCTL M H3MEHUYUBOCTL OPraHNu3MOB

Tema 5.1. 3aKoHOMEpPHOCTH HACJIEI0BAHMS
Pesyabrar o0yuenusi mo Teme: ONHUCHIBATH 3aKOHOMEPHOCTH HACJEIACTBEHHOCTH U
N3MCHUYHNBOCTH. OHpG,Z[GJISITI: BepOSITHOCTB BO3HUKHOBCHHSA HACJICIACTBCHHBIX HpI/ISHaKOB HpI/I

Ppa3INIHbIX B3aHMOHeﬁCTBHHX T'CHOB.

1. K B3aMOIEHCTBUAM aJIETBHBIX T€EHOB HE OTHOCST:

TecToBOE 3a1aHHE

1) anucTas, nonumeputo, MoauuIMpyolee JeiicTBUE TeHOB
2) KoONepaLNI0, MHOKECTBEHHBIN aJlJIEIN3M
3) cBepXJOMUHHPOBAHUE, KOMIUIEMEHTAPHOCTh

4) KOIOMUHHPOBAaHKE, TPOMEKYTOUHOE TOMUHUPOBAHHE

2. [IposiBieHNE y TeTEPO3UTOT MPU3HAKOB, ACTEPMUHUPYEMBIX JBYMs aJIeNIIMU HAOIIO-

AacTCs IpU:

1) cBepXOMUHUPOBAaHUU

2) smmcrase

3) KOZOMUHUPOBAHUU

4) onumepuu

3. HacnenoBaHue 4eTBepTO TPyl KPOBH OTHOCST K THUITY B3aMOJICHCTBHUS:




1) xomoMuHUpOBaHUE

2) cBepXIOMUHUPOBAHUE

3) nojaHOE JOMUHUPOBAHUE

4) npoMeKyTOYHOE IOMUHUPOBAHNE

4. HacnenoBaHue MIMHIIWIIOBONW OKPACKU y KPOJHUKOB KOHTPOJIUPYETCS TpeMs ajuiess-
Mmu: A, a u ah. Kaxmast 0coOb SIBIIsI€TCSI HOCUTENIEM TOJBKO JBYX M3 HUX. DTO IIPUMED:

1) KOMILJIEMEHTapHOCTH

2) koonepauuu

3) MHOXECTBEHHOT'O aJlieIn3Ma

4) nonumepuu

5. IlosBneHre HOBOOOpa30BaHUM MMPU COBMECTHOM JEHCTBUM JBYX JOMHHAHTHBIX Heal-
JIEJIBHBIX T€HOB, KOIZla B TOMO3UTOTHOM MJIM B F€TEPO3UIOTHOM COCTOSIHMM Pa3BUBAETCS HOBBIN
puU3HaK, HaOIogaeTCs Mpu:

1) KOMIJIEMEHTAPHOCTH

2) koonepauuu

3) MOJIHOM TOMUHUPOBaHUU

4) neficTBUM reHOB-MOIU(DHUKATOPOB

6. Eciiu ouiH TOMUHAHTHBIN T€H MOJABISAET NEHCTBHE JPYroro JOMHHAHTHOTO T€Ha, TO -
3TO pUMED:

1) peueccuBHOrO 3MMCTa3A

2) noMMepun

3) IOMMHAHTHOTO AMUCTAa3a

4) MHOKECTBEHHOTO aJuieIn3Ma

ITAJIOHBI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

OTBET 1 3 1 3 2 3

Kontpoinpyembie komnerennuu: OK 01, OK 02

Tema 5.2. CuenjieHHoe HacJie/ioBaHie MPU3HAKOB

Pe3yabrar 00yueHuss mo teme: ONKCHIBAaTH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH H
M3MEHUYUBOCTH. OmnpenensiTb BEPOATHOCTh BO3HMKHOBEHHUS HACIEICTBEHHBIX NPHU3HAKOB IpHU
CIICIUICHHOM HAacJIeTOBaHUH.

TecToBOE 3a7aHHE
1. CuerieHHOE HacICAOBaHUE -
1) coBmMecTHOE HacIeI0BaHue JTIOOBIX TCHOB
2) COBMECTHOE HaclleZIOBaHHE TeHOB, IOKAIM30BaHHBIX B OJHON XpOMOCOME
3) HacJIeJOBaHNE TEHOB, KOHTPOJMPYIOIINX CXOIHBIC PU3HAKH
4) HaclieJOBaHUE T€HOB Pa3HbIX XPOMOCOM

2. Ha xakux oObekTax mpoBoau uccienoanus T. Mopran
1) ropox

2) HOYHAs KpacaBuIla

3) Myxu apo30QHIIBI

4) MbIIIu

3. Kakue npu3Haky MOTYT HacJIeA0BaThCs C MOJIOM YeJoBeKa?
1) pocr




2) 1BeT I1a3
3) 1aJBTOHU3M
4) criocoOHOCTh K (hu3nUecKoit padboTe

4. Yucno rpynn CUENJICHHs B KApUOTUIIE YeTIOBEKA
11

2)2

3) 46

4) 23

5. B ombitax T. Moprana mnpu ckpemuBanun TtuOpunHoro camua (AaBb) u

JTUTOMO3UTOTHOMW perieccCuBHON caMku (aabb) Habmomanochr

1) nonHoe cuemuieHue

2) HETIOJIHOE CLICTIIICHUE

3) He3aBHCHMOE HaclIe0BaHUE
4) cB0OOIHOE HACJICIOBAHHE

6. Kpoccunrosep - 310

1) 0OMEH reHeTHYeCKUM MaTepPUAIOM MEXK/Ty Pa3IUuHBIMH XPOMOCOMaMH

2) oOMeH (hparMeHTaMu MEXy ayTOCOMaMH ¥ TOHOCOMaMu

3) oOMeH (hparMeHTaMu MEXy XpOMaTHIaMHU OTHOH XPOMOCOMBI

4) 0OMEH HJICHTUYHBIMH YYaCTKaMH HECECTPUHCKUX XPOMATH/] OJJHOU ITapbl XPOMOCOM

7. B ponocioBHOM IpH PEIICCCUBHOM X-CIICTNICHHOM THIIC HACJICIOBAHUS
1) onuH U3 poauTenei 00s3aTeNbHO OOJICH

2) OoNbHBIE B KasKJOM ITOKOJIEHUU

3) paBHOBEPOSATHO OOJICIOT MY>KUHHBI U JKEHIITUHBI

4) GOJbHBI KEHIIMHBI [T0 JTUHUHA MaTepu

8. Cuna crenseHus reHoB B XpOMOCOMe

1) He 3aBUCHUT OT B3aUMOPACIIOJIOKEHHSI TEHOB

2) IpsIMO MIPONOPLUOHATIBHA PACCTOSHUIO MEXKAY TeHaMU
3) 3aBHCHT OT COCTaBa I€HOB

4) oOpaTHO MPONOPILUOHATIbHA PACCTOSHUIO MEX]Ty TeHaMHU

9. B kakux cirydasx MOXKET POIUTHCS JIEBOYKA, OOJIEroIasi FreMOpHINei?
1) ecnu 310pOBasi MaTh TOMO3UTOTHA, a OTel OojieeT reModurei

2) eciy MaTh reTEPO3UTOTHA, a OTell bosieeT reMopuInei

3) eciu OTell ¥ TOMO3UTOTHASI MaTh 3J0POBbI

4) ecii MaTh TETEPO3UTOTHA, a OTEI] 3[0POB

10. B xakoMm cirydae poAsTCs 3I0pOBBIC JIeTH (MaTBUYUKH M JCBOUYKH), €CJIM OTeIl 0OJIeH

reModuuei?

1) MaTh TOMO3HTOTHA 110 perieccuBHOMY mpu3Haky (XhXh)
2) MaTh TOMO3HMIOTHA 110 JOMHUHAHTHOMY nipu3Haky (XHXH)
3) matb reteposurotHa (XHXh)

4) B mo0OOM city4yae poasTcs OOJbHBIC JETH

ITAJIOHBLI OTBETOB:

Ne 3amanus

1

S

(o3}

10

OTBET

2

S

KonTpoaupyembie komnerenuuu: OK 01, OK 02




Tema 5.3. 3aK0HOMepPHOCTH U3MEHYHUBOCTH
Pesyabrar o0ydyeHust mo teme: ONMCHIBaTH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
HU3MEHYHNBOCTH. OHpG)ICJ'I?[TI) THUIT MYTallUU IIPU NIEpCaAau€ HACICACTBCHHBIX ITPU3HAKOB.

TecToBOE 3a71aHKE
1. Bei0epuTe TP BEPHbIX 0TBETAa U3 HIECTH.
Uem xapakTepHu3yeTcs TeHOMHAsI MyTalus?
1) u3MeHeHueM HyKJIeoTUIHOM nocnenoBareabHocty JJHK
2) yTpaToil OJHOW XpOMOCOMBI B AUILIOMIHOM Habope
3) KpaTHBIM YBEIMYEHUEM YHCIIa XPOMOCOM
4) u3MEHEHUEM CTPYKTYPbl CHHTE3UPYEMBIX OEIKOB
5) yIBOeHHEM y4acTKa XpOMOCOMBI
6) U3MEHEHUEM UYHCIIa XPOMOCOM B KapUOTHIIE

2. BoiOepuTe 1Ba BEPHBIX 0TBETA U3 MSATH.

MyTalMoHHass W3MEHYMBOCTb IIEpelaeTcsl IO HACJIEACTBY, TaK KaK BO3HHMKAaeT B
MHOTOKJIETOYHOM OpraHH3Me B:

1) Muokapae

2) AlLeKIeTKax

3) mna3Me KpoBH

4) MEXKJIETOUHOM BELLECTBE

5) cnepmaro3ouniax

3. BoiGepuTe 1Ba BEPHBIX OTBETA U3 MSATH.

Hopwma peakuuu:

1) u3MeHseT reHOTHI OpraHn3Ma

2) onpenensercs TeHOTUIIOM OpraHu3Ma

3) BeeT K MyTaluu

4) n3MEeHsET JIOKYChl TEHOB

5) popMupyeT B OHTOr€HE3€, B 3aBUCMOCTH OT YCJIOBH CPe/bl, pa3Hble ()EHOTUIIBI

4. Bce npuBeIéHHbIE HMKe NPU3HAKH, KpPoMe [BYX, MOKHO HCIOJb30BaTh B
KavyecTBe PUMepPa XPOMOCOMHBIX NepecTpPoeK.

Omnpenenure ABa MPU3HAKA, «BBHIMAJAIOMINX» W3 OOIIETO CMMCKA, W 3aMUIINTE B OTBET
U pbI, O] KOTOPHIMU OHU YKa3aHBI:

1) IToBopoT y4yacTka Xxpomocombl Ha 180 rpaaycoB OTHOCUTCS K MyTaIlUsIM

2) 3ameHa 0OHOTO HYKJIEOTH1a Ha Jipyroii B cTpykrype JJHK

3) KonupoBanue yyacTka XpoMOCOMBI

4) Y1para ydyacTka XpOMOCOMBI

5) I3MeneHue KoIu4ecTBa XpoMOCOM, KOTOpPOE KPaTHO TarjiouHoMYy Habopy

5. BriOepuTe 1Ba BEPHBIX OTBETA U3 MSATH.

N3MeHYnBOCTh, KOTOpasi UTPAET PEIIAIOILYIO POJIb B ABOJIIOIUU:
1) cooTHOCUTENBHAS

2) ompeenéHHas

3) MyTalMoOHHAas

4) skoJoruyeckas

5) reHoTHNIMYECKAS

6. BoiOepuTe 1Ba BEPHBIX 0TBETA U3 NSATH.

K HacnencTBeHHOM U3MEHUNBOCTH HE OTHOCUTCS] U3MEHUHUBOCTD!
1) uHIUBUyabHAS

2) MyTallMOHHAast



3) moaudukarmoHHas
4) kKoMOMHATHBHAS
5) onpeneneHHas

7. BoiOepuTe TpH BEPHBIX 0TBETA U3 LIECTH.

MyTanoHHast ©3MEHYUBOCTb 00yCIIOBIICHA:

1) ciupanuzanueit XpoMocoM

2) ciryyalfHOM BCTpeuei raMeT MpH OIJI0JOTBOPEHUH

3) 3aMeHOil HyKJICOTHU/IOB

4) N3MEHEHHUEM YHCIIa XPOMOCOM

5) HEe3aBUCHUMBIM PaCX0XkJICHUEM T'OMOJIOTUYHBIX XPOMOCOM B Mel03€
6) BCTaBKOW HYKJICOTHI0OB

8. YcTaHOBHTE COOTBETCTBHE MEKAY XapaKTePUCTHKOH MyTALMH U €€ BUAOM:

XapakTepucTUKa MyTaluu Bux myranun

1) uzmeHeHue nocienoBaTeIbHOCTH HyKiIeoTH10B B Mojekyie JJHK A) rennas

2) U3MEHEHHUE CTPOEHHS XPOMOCOM b) xpomocomHas
3) U3MEHEHHUE YHCIIa XPOMOCOM B SApE B) renomuas

4) monuIuIonIus
5) U3MEeHEHHE MOCIICA0BATEIIBHOCTH PACIIONOKEHHUS TCHOB

9. VYcraHoBUTEe COOTBETCTBHE MEXKIY XapaKTepUCTHKAMH HM3MEHYMBOCTH U eé
BU/IAMH:

XapakTepuCTUKA U3MEHUYUBOCTHU Buabl uzamenunBoCcTH
1) usmensieT peHOTHIT B Mpe/ienax HOPMbI PEaKIuH A) MyTanuoHHas
2) nepenaércs Mo HACIeACTBY b) Mmomudukanmonnas

3) 3aTparuBaeT reHbl, XpOMOCOMBI

4) BbI3bIBA€T OJIMHAKOBBIE U3MEHEHUS Y BCeX 0co0Oel Buaa
5) BBI3bIBAET MHMBUAYAJIbHBIE U3MEHEHUS

6) amanTUBHA K YCIOBHUSM CpEJIbI

ITAJOHBI OTBETOB:

Ne 3amanusg 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 3amanus 9

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

KonTtposmpyembie komnerennuu: OK 01, OK 02

Tema 5.4. I'eHeTnka 4yej10BeKa
Pe3yabTat 00yueHust mo teme: OnucChIBaTh OCHOBHBIE METO/Ib TCHETHKHU YEJIOBEKA.

TecToBoe 3aganne
1. CoBOKYNHOCTB BCEX T'€HOB MOIYJISILIMM Ha3bIBAETCS?
1) rerodonz
2) TeHOM
3) reHotun
4) xapuoTHI

2. Meron n3y4eHHst XpOMOCOMHBIX 00JIe3He?
1) reneanorunyeckuii




METOI:

2) IUTOT€HETUYCCKUIT
3) OIM3HEIIOBBII
4) OMOXUMHUYECKUN

3. MeTo, Mo3BOJISIONINI YCTAHOBUTH PACTIPOCTPAHEHUE TEHOB B MOMYJIALUIX YeIOBeKa?
1) Onu3HEeOBBIiH

2) OHTOTCHETHYECKUI

3) reorpaduyeckuit

4) nomyIAIHOHHO-CTATUCTHYCCK U

4. CuerieHHO ¢ MOJIOM HacleayeTcs?
1) remodunus

2) 1BET IJ1a3

3) auaber

4) paxut

5. MeTo reHeTHKH, OCHOBAHHBIM HA M3YYCHUH POIOCIOBHBIX Y€JI0BEKA, Ha3bIBACTCS:
1) rubpumonoruyecKuii

2) reHealOTHYeCKUi

3) momyIAMOHHBIN

4) HUTOreHETHYECKHIA

6. Biuusune YCJIOBI/Iﬁ BHEIITHEH CpCabl HA OAWH M TOT KC I'CHOTUII ITO3BOJIACT U3YYHUTH

1) OMOXUMHYCCKHI
2) OJTM3HEIIOBBII

3) monyaSIMOHHBIN
4) 5KOJOTHUYECKUIA

7. CaMblIil IpEeBHUI METO] M3yYCHHS TCHETUKH YesloBeKa?
1) maJyieOHTONIOTUYECKHit

2) OMOXUMHYECKUI

3) reHeanOruYeCKuit

4) MUTOr€eHETHYECCKHUI

8. MGTO,Z[, HOSBOJ’IHI-OH.IHIZ BBIIBUTH HACJICACTBCHHBIC 3a6OHeBaHI/IH, BO3HUKIIHNEC HN3-3a

HapylIIeHUs: 0OOMEHA BelecTB (HarpuMep, caxapHsiii quadet, DKVY)?

1) GHOXMMHYECKHI
2) MOy JISIIIMOHHBIN
3) HUTOreHETUYECKHUI
4) reHeaNorn4eCKuit

9. HenocraTok reHeasoruieckoro Mmerona?

1) MHOTO POJICTBEHHUKOB

2) HepocToBepHast MH(opMaius 000 BceX WICHAX CEMbU

3) 3aTpaunBaeTCs MHOTO BPEMEHHU Ha COCTABIICHHE POJOCIOBHBIX

10. OHa M3 MPUYMH HACIIEICTBEHHBIX 3a00JICBaHNH YeIIOBEKa:
1) HeoOpa30BaHHOCTh YEIOBEKA

2) GIM3KOPOICTBEHHBIC OpaKu

3) 00pa3 *KHU3HH YeTOBEeKa

4) BpeHbIC PUBBIYKH U HETPABUIILHOE ITUTAHUE



ITAJIOHBI OTBETOB:
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OTBET 1 2 4

KonTpoaupyembie komnerenuuu: OK 01, OK 02

Pa3znen 8. OpranusMbl ¥ OKpy KaQUIas cpeia

Tema 8.1. Dkosorus kak Hayka. Cpeabl xKU3HH. IKoJ0rnYeckue GakTopbl

Pe3yabrar o0yuenusi mo teme: ONUCHIBATh CBA3b MEXKIAY OPraHU3MOM U CPEIIOM €ro
oburtanus.

TecToBOE 3a712aHUE
1. Hayka, n3zy4aroias CBsSI3u OPraHu3MOB C OKpY>Karollen cpenoit
1) 300mn0rus
2) 6oTaHUKa
3) anaromus
4) sKoJorus

2. ®akTOpbI HEXKUBOH MPHUPOJIBI, BO3ACHCTBYIONINE HA OPTaHU3M
1) abuotuyeckue

2) buotuyeckue

3) aHTpOIOreHHbIE

4) OMOXUMHUYECKHE

3. ®aKTOpHI KUBOU MPUPOIBI, BO3JICHCTBYIONIUE HA OPTaHU3M
1) abuotuyeckue

2) buotruyeckue

3) aHTpOTIOTeHHBIE

4) OMOXUMHUYECKHE

4. Bo3zeiicTBUE YEIIOBEKA U €r0 XO35HCTBEHHOW JAEATEHHOCTH Ha KHUBBIE OPTaHU3MBI U
OPUPOIY B LIETIOM

1) abuotuueckue GpaxTopsl

2) 6uoTnueckue GhakTopsl

3) anTponoreHHble GaKTOPbI

4) ¢puznonoruueckue GpakTopsl

5. DKosorn4yeckuii (pakTop, BEIXOIAIIMIA 32 TIPeAeIIbl BBIHOCIUBOCTH OPraHU3MOB
1) aHTpOTIOTEHHBII

2) orpaHUYMBAOLINN

3) abuoTHueckuit

4) cTUMYITUPYIOIUN

6. BiusHue )XUBBIX OPraHU3MOB APYT Ha Jpyra
1) abuoTuueckue HakTopbl

2) 6uoTnueckue hakTopsl

3) aHTpOTOreHHbIE (PaKTOPHI

4) ¢puznonoruueckue GakTopsl

7. buotndeckumu (hakTOpaMu SBIISTIOTCS

1) ocymienne 60JIOT, BEIpyOKa JIECOB, CTPOUTEIIBCTBO JIOPOT
2) pactenus, 6akTepuu, TprObL, )KUBOTHBIE, BUPYCHI

3) mapa3uTu3M, XHIIHAYECTBO, KOHKYPEHITUS, CHMONO03




4) Temneparypa, COCTaB BO3yXa 1 MOYBBI, peibed, CBET, BIAXKHOCTh

8. K abnotnveckum (akTopam Cpebl OTHOCSAT
1) ocennuit nucromnasn

2) CTPOUTENIBCTBO IIOTHH

3) oOWIBHBIN CHEromaa

4) MUTpaIHIO MTHII

9. Bomnas cpena oOMTaHUS XapaKTEPU3YeTCs CIeIyOIUMH OCOOCHHOCTSMHU
1) ManeIM cofepKaHueM KUCIIOpoJia

2) cUJIbHBIMU TepenagaMy JaBIeHUs

3) HU3KOM IVIOTHOCTHIO

4) orpaHMYEHHON TTPOHUIIAEMOCTBIO /IS CBETA

5) obunuem cBeTa U BBICOKUM COAEp)KaHUEM KHCIOpoa

6) 3HaYUTENIbHBIMU [I€penaiaMy TEMIEPATyp

10. HazemHO-BO3mymHasi cpeaa  OOWTaHHWS ~ XapaKTEpU3yeTCcs  CIETYIOIIUMH
0COOCHHOCTSIMU

1) ManbIM coaepkaHueM KUCI0poJa

2) CUJIbHBIMU II€penajaMy JaBJICHUs

3) HU3KOM TIOTHOCTHIO

4) orpaHU4E€HHON IPOHULIAEMOCTBIO JIJIs CBETa

5) obunueM cBeTa M BBICOKUM COAEP)KaHUEM KHCIOpOa

6) 3HAUUTENILHBIMU IepenagaMu TeMIepaTyp

ITAJIOHBI OTBETOB:

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

OTBET 4 1 2 3,5,6
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KonTtposmpyembie komnerenuunu: OK 01, OK 02, OK 07

Tema 8.2. JkosI0rnuecKue XapaKTePpUCTUKU MOMYJISILUH
Pe3yabraT 00yuyeHusi no teme: OnchIBaTh OCHOBHBIE SKOJIOTMUECKHE XapaKTEPUCTUKU
HOIYJISILUH

TecroBoe 3a1aHue
1. Crapbie 0coOHM COCTaBISIOT OOJBIIYIO OO B TTOMYJISAIIHASIX:
a) OBICTPO pacTyIIuX;
0) HaXOAAIIMXCS B CTAOMIBHOM COCTOSIHUH;
B) CO CHWKEHHOM YMCIEHHOCTHIO;
I') B KOTOpPBIX HE HAONIOAAeTCA YETKOM 3aKOHOMEPHOCTH POCTA.

2. Eciiu ckopocTh pocTa momyasiui N paBHa HYJII0, HAOIIOMaeTCs OJTHA U3 CIICTYIOTIX
BO3MO>KHOCTEH:

a) TIOMYJISIIUS YBEJIMYMBACTCS M OXHAACTCS CHJIbHAas KOHKYPCHIMSI 3a MHILY |
TEPPUTOPHUIO;

0) mOmynsAIusl YBETUYMBACTCS M OXHUIACTCS BBICOKAs AaKTUBHOCTh I1apa3HTOB M
XHUIIHUKOB;

B) MTOMYJIAIMSI YMEHBIIIACTCS BCJICICTBUE HAKOTUICHHS MY TaIIHH;

F) HOHYHSILII/ISI JOCTUTAaCT MaKCUMAJIbHBIX pa3Mep013.

3. Uncno ocobeii BUAa HAa €IUHUIY IUIOMIAAN WJIA HAa €IUHUIYY 00beMa >KU3HEHHOTO
MIPOCTPAHCTBA MTOKA3bIBACT:




a) BUJOBOE Pa3HOOOpa3me;
0) IJIOIOBUTOCTB;

B) TUIOTHOCTH TIOITYJISITIVH;
) oOUINe MOMyJISIUY.

4. OO6ee uyucio ocobel MOMyNALUM, WM Oo0las mMacca ocobel Ha oIpeneseHHON
TEPPUTOPUH, — ITO:

a) UH/IEKC YHCIICHHOCTH;

0) oOuime nomyJsuuy;

B) IJIOTHOCTH MOMYJISLUH;

T') DKOJIOTHYECKAs IUPAMHUIA.

5. CooTHomIeHne 0coOe MOMyJISIUH 10 BO3PACTHOMY COCTOSIHUIO Ha3bIBAIOT:
a) CpeHeN MPOI0JKUTEIBHOCTHIO XKU3HU 0CO0EH B MOy IS,

0) BO3pacTHBIM CHEKTPOM MOIMYJISLINY;

B) (PM3HOJIOTMUYECKON TII0IOBUTOCTHIO;

T') 9KOJIOTUYECKOU POKIAEMOCTHIO.

6. Hanbomnee yCTOMUMBBIMU SBIISIOTCS TOIMYJISIIUH, COCTOSIIHE:
a) U3 OJIHOM TeHepaluH (MMOKOJICHUS);

0) IByX TeHepaLui;

B) TPEX IreHEepaIlHii;

I') HECKOJIBKMX F€HEepaluii U IOTOMKOB Ka)kJ10M U3 HUX.

7. Ilomynsmuio XapakTepu3yroT CIeAyIOLIe CBONCTBA!
a) pOXKJ1aeMOCTh, CMEPTHOCTB;

0) TUIOIAAb TEPPUTOPHH;

B) pacrpezielieHue B IPOCTPAHCTBE;

T) cpesia OOUTaHus, yCIOBUS KU3HHU.

8. 3nanus gemorpaduuecKuxX TOKas3aTeneld MOMYJSIMH UMEET BaKHOE MPAaKTUYECKOe
3HAYCHHUE:

a) B OXOTHUYBHX XO3SMCTBAX;

0) 11 MEMKO-CAaHUTAPHOMN CITY)KOBI,

B) B pbIOOJIOBCTBE.

9. Bo3pacTHast CTpyKTypa MOIYJISLNH:

a) oNpeeNsieTcsl BHEIIHUMHU yCIOBUSMU;

0) He 3aBHCHUT OT KU3HEHHOTO IIMKJIA BH/IA;

B) 3aBUCHUT OT UHTEHCUBHOCTH CMEPTHOCTHU U OT BEJIMUYUHBI POKIAEMOCTH;
I') 3aBUCHUT OT pa3MepOB MOMYJISALUH.

10. 3asm-6ensk u 3as1-pycak, OOUTAIOIINE B OJTHOM JIECYy, COCTABIISIOT:
a) OJIHY TOIYJIALIUIO OJTHOTO BUJIA;

0) JBE TMOIYJISAIUN OJTHOTO BUJIA;

B) JIBE TIOMYJISIIIH JIBYX BHJIOB;

I') O/IHY MOIYJIALHUIO IBYX BUJIOB.

ITAJIOHBLI OTBETOB:
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KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 07




Pa3znen 9. CoobuiecTBa M 3KOJOTHYECKHE CHCTEMBI
Tema 9.3. buocdepa — rinodanbHasi IkocucTeMa 3eMiIu

Pesyabrar o0ydyennsi mo teme: ONUCHIBATh CBSI3b MEXKIAY OPTraHU3MOM M CPEIOM €ro

oOuTaHus. YCTaHABIMBATh CBSI3b MEXKAY CTPYKTypamu 0rochepsl.

TecToBOE 3a7aHKeE

1. SlBneHust KpyroBopoTa BELIECTB U SHEPTUH, MPOUCXOAAIIUE HPU YyYaCTUU KUBBIX

OpPraHU3MOB, U3y4alOT HA YPOBHE
1) 6uocheprom
2) OMOreOICHOTHYECKOM
3) momyJIAIHOHHO-BUI0BOM
4) opranu3MeHHOM

2. Heobxoaumoe ycioBue coXpaHeHHs paBHOBecus B Ouocdepe

1) sBoMIOLIMS OPraHUYECKOTO MUpa

2) 3aMKHYTBII KpyTOBOPOT BELIECTB U SHEPTUU

3) ycuseHue IpOMBIIIJIEHHON ¥ CHIDKEHHE CEeITbCKOXO03IUCTBEHHOM IEATeTbHOCTH
YeJI0BEeKa

4) ycuiieHue CelbCKOX03SIICTBEHHON U CHUKEHHE ITPOMBIIIIIEHHON AESITEIbHOCTH

YCJIOBCKAa

3. B 6uocdepe

1) Guomacca pacTeHuil paBHa bomMacce JKUBOTHBIX

2) Guomacca XKMBOTHBIX BO MHOTO pa3 IIPEBHIIIaeT OMOMACCy pacTeHHH

3) 6uomacca pacTeHHI BO MHOTO pa3 MPEBbIIIAEeT OMoMaccy >KMBOTHBIX

4) cooTHOIIEHHST OMOMacc PACTEHUH U JKUBOTHBIX MOCTOSTHHO M3MEHSETCS

4. buocdepa ABISICTCS OTKPBHITOM CUCTEMOM, TaK Kak OHa
1) cnocoOHa K caMOperysiu

2) criocoOHa U3MEHSTHCS BO BPEMEHH

3) COCTOUT U3 PKOCHUCTEM

4) cBsi3aHa ¢ KOCMOCOM OOMEHOM BEIIIECTB

5. Bepxusist rpanuia 6uocdeps! HaxoauTcs Ha BbicoTe 20 KM OT TOBEPXHOCTU 3eMITH, TaK

KaK Tam
1) oTCyTCTBYET KHCIIOPO.
2) OTCYTCTBYET CBET
3) oueHb HU3Kas TeMIepaTypa
4) pa3MenaeTcsi 030HOBBIH CIION

6. OOGomnouka 3emun, HaceleHHas XUBBIMH OpPraHM3MaMH W IPeoOpa3OBaHHAS HMH,

Ha3bIBACTCS
1) runpocdepa
2) nurocdepa
3) Hoocepa
4) 6uocdepa

7. Tlo ompenenenuio B.M. Bepnaackoro Bemymias poib B CO3JaHUM HOOCHEPHI

NPUHAIIICKUT
1) 6axTepusm
2) pacTeHUsIM
3) kocMocy
4) yenoBeKy



8. Ilopnepxanuto paBHOBecUs B OMocdepe, ee 1eT0CTHOCTH CIOCOOCTBYET

1) coxpanenue 6uopasHooOpazus
2) BCEIICHUE HOBBIX BUJIOB B DKOCUCTEMBI
3) cozmaHue arpo’KOCUCTEM

4) paciipCHUC 1I0IAaAN 3€MCJIb, 3aHATBIX KYJIbTYPHBIMH PACTCHUSIMU

9. YeroitunBocTh OMoCcdepsl Kak 1100aabHON SKOCUCTEMBI OIPEeseTCs

1) pazHooOpa3uemM ee BUJOBOIO COCTaBa
2) KOHKypEeHIMEeH MEeX/y OpraHu3MamMu
3) nonyasAMOHHBIMHU BOJTHAMH

4) 3aKOHOMCPHOCTAMHU HACJICACTBCHHOCTU U UBMCHUYUBOCTU OPIraHU3MOB

10. Beigenenue B atMocepy OKCHIIOB CEphI, a30Ta BhI3bIBAET
1) yMeHbIIEHUE 030HOBOTO CJIOS

2) 3aCOJIEeHHEe MUPOBOTO OKE€aHa

3) BbINIaJIeHNE KUCIOTHBIX JOXKACH

4) yBenM4YeHUE KOHIICHTPALIMH YIJICKHUCIIOTO ra3a

9TajI0HbI OTBETOB:

D
o1
(ep]
~

Ne 3amanusa 1 2 3

N
SN
SN
SN

OTBET 1 2 3

KonTposmpyembie komnerennunu: OK 01, OK 02, OK 07

Tema 9.4. Bausinue aHTponoreHHbIX pakTopoB Ha dnochepy
Pesyabrar o0ydyenus mo Teme: OmnucbiBaTh II00aNIbHBIE

U  PErHOHAJIBHBIC

JKOJIOTUYECKHE MpoOJaeMbl M MyTH MX MHUHUMHU3anuu. llpeanmarath cmocoObl neicTBHA 1O
0e30MacHOMY MMOBEICHUI0 U CHIDKEHHIO BIMSHMS 4YeJIOBEeKa Ha MPUPOAHYIO cperny. BriOuparh

MEpBI [l COXpaHEeHUs1 OMopa3zHOo00pa3usl.

TecroBoe 3a1aHue
1. Aatponorenssie pakToOpsl - 3TO
1) moOble AEUCTBUS YeIIOBEKa, U3MEHSIONINE TPUPOIY
2) BIUsTHUE NIPUPOABI HA IEHCTBUS YeTIOBEKa
3) yXyIIeH!e 3K0JIOTMYEeCKON CUTyaluu
4) yaydiieHue 3KOJIOTHIECKON CUTyalluu

2. VI3 crincka BeIOEpUTE MPSIMOI aHTPOTIOTCHHBIN (haKTOp
1) SKCTIOPT TOIIIIMBHBIX TEIIET

2) MPOM3BOJICTBO MOPOKEHOTO

3) BbIpyOKa porm

4) BBIIIaBKA METAJLIA

3. U3 ciucka BrIOEpUTE KOCBEHHBIN aHTPOIIOTCHHBIN (DaKTOP
1) cTpOUTENBCTBO MIIOTHUHBI

2) CTPOUTENHCTBO HOBOTO MOCENKA

3) MoziepHHM3aMsl OUUCTHBIX COOPYKEHUHN CTaporo 3aBoja
4) OXOTHHYHUN CE30H

4. TIpsimoii HarpeB 6uocdepsl K 4eMy MPUBOIUT?
1) M3MCHEHMIO TTOTO/IbI
2) U3MEHEHHUIO HEOMOIOTHIECKHUX POIIECCOB




3) U3MEHEHUIO KJIMMaTa
4) HapyIIEHHUIO a30HOBOTO CJIOS

5. KpyroBopor kakoro BelecTa oka3aH Ha pUCyHKe?

1) Bogopona
2) yriepoja
3) a3ora

4) kucnopona

6. Pa3Benka, 1o0bI4a, mepepabOTKa MOJIE3HBIX HCKOMIAEMBIX - 9TO KaKast A TeIbHOCTH?
1) ropHO-TeXHUYECKas

2) UH)KEHEPHO-CTPOUTEIIbHASI

3) cenbCKOXO3ICTBEHHAS

4) uHXeHepHast

7. CTpouTenbCTBO BOJAOXpaHMIHNIL, MIOTHH, [ DC - 3T0 Kakas AesITeNbHOCTh?
1) ropHO-TeXHUYECKas

2) UH)KUHEPHO-CTPOUTEIIbHAS

3) cenbCKOXO3SIHCTBEHHAS

8. K ueMy nmpuBOAMT CBEIEHUE JIECOB?

1) K U3MEHEHHIO Ta30BOT0 COCTaBa aTMochepbl
2) K MI3MEHEHHIO KIIMMaTHYEeCKHUX yCIOBUIt

3) K UI3MEHEHHUIO COCTOSHUS ITOYB

4) Bce OTBETHI BEPHBI

9. 3MeHeHus pUpOIbI B pe3ysIbTaTe MPSMOTO BO3JCHCTBUS X03IHCTBEHHOM 1A TebHO-

CTH YeJIOBEKa Ha MPUPOJTHBIE 0OBEKTHI — 3TO .... BO3JICHCTBUE

910 ...7

1) xpaTkoBpeMeHHOE
2) HETOCPEICTBEHHOE
3) KOCBEHHOE

4) crabunusupyromiee

10. Bo3neticTBre yenoBeKa Ha IPUPOY B MPOIECCE €€ XO3SIHMCTBEHHOTO UCTIOJIH30BAHUS -

1) npupoa0II0aB30BaHIE



2) 9KOJIOTHsI
3) aKocucTeMa
4) OGMOTEXHOJIOTHUS

ITAJIOHBI OTBETOB:

Ne 3amanusa 1 2 3 4 5 6

(e}

10

OTBET 1 3 3 2 2 1

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 07

Kpurtepun ouennBanus:

3a KaK[IbIi MPaBUIIBHBIN OTBET, HAUUCIsieTcs | Ga.
«5» - mpaBWIbHO BbIMOJHEHO 91 — 100% 3ananuii;
«4» - npaBWIbHO BbINOJHEHO 71 — 90% 3ananuii;
«3» - mpaBWIbHO BBINOJHEHO 51 — 70% 3amanuii;
«2» - IpaBUJIBHO BBINIOJIHEHO MeHee 51% 3ananuil.




Tabauna 3 - ®opma HHPOPMALMOHHON KAPThl 0AHKA TECTOBBIX 3a/IaHUI

KosnuectBo ¢popm T3

Bcero KonTposaupyembie
HanmenoBaHue pa3nesioB, TeMm OTKpBITOrO 3akpsIiTOro Ha
T3 Ynopsigouenne KOMIIeTeHIINH
THIIA THIIA COOTBETCTBHE

Pa3nen 3. dKusHenesiTeIbHOCTDh KJIETKH 25 2 20 1 2 OK 01, OK 02
Tema 3.3. Bupycsl 25 2 20 1 2 OK 01, OK 02
Pa3nen 4. PasMHoKeHHEe M MHAMBHAVAJILHOE 9 3 5 1 0 OK 01, OK 02
pa3BUTHE OPraHU3MOB =
Tema 4.3. HWuauBuayaabHOe pa3BUTHE 9 3 5 1 0 OK 01, OK 02
OPraHU3MoOB
Paznen 5. HacyieicTBEHHOCTD )1 35 0 33 2 0 OK 01, OK 02
H3MEHYHBOCTh OPraHU3MOB
Tewa S.1. 6 0 6 0 0 OK 01, OK 02
3aK0OHOMEpPHOCTH HACJIETOBAHNUS
Tema 5.2. CuemjieHHoe HAacJeI0BaHHeE 10 0 10 0 0 OK 01, OK 02
NPU3HAKOB
Tema 5.3. 3aK0HOMEpPHOCTH H3MEHYHBOCTH 9 0 7 2 0 OK 01, OK 02
Tema 5.4. I'eHeTHKA YeJIOBEKA 10 0 10 0 0 OK 01, OK 02
Paznen 8. Opranm3Mbl M __OKPY/KAKOIIAS 20 0 20 0 0 OK 01, OK 02, OK 07
cpena =
Tema 8.1. koqaorus
Kkak Hayka. Cpenbl :ku3HH. JkoJjorndyeckue | 10 0 10 0 0 OK 01, OK 02, OK 07
(paxTopsl
Tema 8.2. IKoI0rHYeCKHE XAPAKTEPUCTHKHU 10 0 10 0 0 OK 01, OK 02, OK 07
NONMyJIALMU
Paznea 9. CoobmiectBa M 3KO0JIOTMYECKHE 20 0 20 0 0 OK 01, OK 02, OK 07
CHCTEMBI
Tema 9.3. buochepa - mI00aaAbLHAS 10 0 10 0 0 OK 01, OK 02, OK 07
IKocHcTeMa 3eMJIH
Tema 9.4. BausiHme  aHTPONOIeHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

¢akTopoB Ha Ouochepy




4.1.2.5. YcTHBIE COO0LIEHUS C Pe3eHTanuel

Pa3nen 4. PazMHokeHHe M MHIMBHIYAJIbHOE PA3BUTHE OPraHU3MOB
Tema 4.3. UnanBuayaibHOE pa3BUTHE OPraHU3MOB
PesyabTrar o00ydyeHuss mo Teme: Pasznuuarh CyLIECTBEHHbIE IPHU3HAKW CTPOEHUS KIIETOK

OpTraHHU3MOB PA3HbIX LAPCTB JKMBOM MMpUpOABbI.

Kontposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Yex-1ucT /151 OLleHKH Npe3eHTAllH 0 BHPYCHOM MJIU OaKTepHaJbLHOM 3a00/IeBAHMU
OneHuTe Mpe3eHTaMI0 10 CIETYIOIIUM KPUTEPUSIM:

Hanuawue (1 6amr) /

DJIEeMEHTBI COIePIKAHMSI
p orcytctBue (0 6aJ110B)

TutyneHblld  cnaiin  (HasBanue 3aboneBanus, O.M.0. aBropa
IIpEe3EHTAIIH)

Ornucanbl TPU3HAKU U CUMIITOMBI 3a00JI€BAHUS

Vkazanbl IIyTH ICpcaain 3a00J1eBaHUsA

Onucana IUarHocTuka

HpI/IBe,Z[CH NEPCUCHb UCIIOJIB3YCMbBIX JICKAPCTBCHHBIX BCUICCTB

Onucanpl 0cCOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOB

Onwucanbl Mepbl NPOPUIAKTUKH

YKa3aHbl HCTOUHUKH HUH(OpMaLIUU

©®ON|o 01~ W N

CobnroieHue eAMHOTO CTHIIS NIPE3EHTAlUU

-
©

Marepuan Obl1 HHTEpECEH

[EEN
=

Marepuan 6L 1oJIe3eH

IIIkaja nepeBojaa 6a/JI0B B OTMETKY:

«5» - 11-10 6amnos

«4» - 9-8 6amnos

«3» - 7-6 6amIoB

«2» - MeHee 6 0aTOB WM OTCYTCTBUE PAOOTHI



4.1.3. 3aganusi, HanpaBJeHHbIe HA (JOPpMUPOBaAHHE YMEHUI H HABBIKOB

JlaboparopHnas pa6ora Nel
Onpenesienne ButamuHa C B IPOAYKTaX NUTAHUS

He.]'l]) p360TbI: onpeacauTb CoacpkaHue BUTaMHHa Cs PA3JIHYHBIX IPOAYKTAX MUTAHU.

1. Bonpochl 1Jd J0NYCKA K JIA00paTOPHO padoTre:

1. Yro npencrapnsietr coboit BuramuH C U KakoBa €ro poJib B OpraHusmMe?

2. Kakue npoayktsl 60ratsl BUTAaMuHoM C?

3. Ha gem ocHoBaH meton ompeneicHuss ButamuHa C B JaHHOW jaboparopHoi padore? s
OTBETa UCHOJb3YUTE CIIPABOUHBINA MaTepua B KOHIE paboThI.
4. [louemy B naHHOM JabopaTOpHON pabOTE UCIOIB3YETCS KpaxMallbHbIH KielcTep?

2. IlpoBeaeHne onbITOB

O6opynoBaHue U ocyaa

Marepuasbl 1 peaKTHBbI

1. XuMHu4ecKue cTakaHbl

2. MepHble IUTUHAPHI

3. Tepka

4, [Tunertka

5. CTeKIsTHHBIC MMAJIOUKH IS TIepEMEITNBAHUS

1. KpaxmanpHplii  KielicTep  (CBEXENpUIro-
TOBJICHHBI)

2. CimpToBoii pacTBop #ona 5% (anTeuHbIi)

3. Bona

4. JIuMOH, CBEXHH Orypel, ChIpoil KapTodeib
(MOXXHO HCIIOJIB30BaTh OEJIOKOYAHHYIO KaIlycCTy,
s0JI0KO, arneabCuH)

5. PactBop ackop6unoBoii kuciotsl 0,1 % amns
MIPUTOTOBJIEHUS KOHTPOJIBLHOTO 00pasiia

AJTOpUTM IpoBeIeHHsI pabOoThI

BOHpOCBI " 3aJJaHUA

1. IloaroTOBKa KOHTPOJIBLHOTO0 00pa3ua.

- Pazegure 1 mn 0,1% pactBOpa ackopOuHO-
BOH KHUCJIOTHI B 49 M1 BOJEI.

- B pesynbTaTte moiyuurcs pacTBOp 00beMOM
50 ma, conepxamuit 1 Mmr Burtamuna C.

1. loacuuTaiiTe NMPH TUTPOBAHUM YHCJIO
KamneJb ioaa, 700aBIECHHBIX B KaXKIbIH IIH-
TUHAP (BKIIOYAs KOHTPOJBHBINA oOpaserr), 10
MOSIBJICHUSI YCTOWUMBOTO CHHErO OKpalluBa-
HUSL.

2. TloaroroBKa 00pa30B NPOAYKTOB.

- Jlumon - BBIJIaBUTE COK M MPOPUIBTPYUTE
ero yepes mapito. OtmepbTe 10 Mi1 coka U pasz-
0aBbTE BOJOM 10 00BbeMa 50 mil.

- Kapmogensv - HaTpuTE HA TEPKE, OTOKMHU-
Te cOoK, mpodunbTpyiite. OTmMepsTe 10 M1 coka
1 pa30aBbpTe BOAOH 10 oObema 50 m.

- Oczypeuy - aHAJOTHYHO KapTOQEIt0 HATPUTE
A OTOXMHTE COK. Pa3z6aBpre 10 M1 cOKa BOIOH
1o oobema 50 mi.

[IpuBenenue Bcex pacTBOpPOB K o00bemy 50 mi
HCKJIIOYAET BJIMUSHHUE pA3JIMYUN B HCXOLHOM
KoHIleHTpanuu ButamMuHa C B pa3HbIX oObeMax
pacTBOpa, JieJaeT yCIOBHUS  AKCIEpPUMEHTa
CTaHJAPTHBIMHU JIJISI BCeX 00pa3IoB.

2. 3anuuinuTe HAOJIOAEHUN: BHECUTE JaHHEIE
TUTPOBaHUS (YUCIIO Kalesb HoJa A Kaxa0-
ro obpasiia, BKIIOYasi KOHTPOJIbHBIN) B TaOIH-
e 1.

3. /lobaBJIieHHMe MHANKATOpPA.

B kax bt unuHAp (KOHTPOJBHBIN U C MPOIYK-
TaMM) A00aBbTe MO 1 MJI KpaxmajabHOIo Kieil-
crepa. [lepememaiire.

3. Paccuuraiite coaep:xkanne suramuua C B
HCcllelyeMbIX MPOAYKTax (B MUIJUTHTpamMMax
Ha 10 M1 coka): UCIOJIB3YSI KOHTPOJIBHBIN 00-
pazen (C M3BECTHBIM COJEp:KaHHEM BUTAMHHA
C B | Mr), paccuuTaiite coaepkaHue BUTAMUHA




C B KaXJ0OM IPOJYKTE 10 hopmyJie.

4. TuTtpoBaHue.

- Mennenno npoGasnsiite 5% pacTBOop #ona
KaIUIIMH;, MMOCJ€e KaKJAOHW KaIlUId THIaTeNbHO IIe-
peMelnBanTe.

. IlocuuraiiTe umcio Kameap Homa, HEOOXOMU-
MO€ [UIsl TOSIBIICHUS YCTOMYMBOTO CHHETO

OKpallMBaHUs, HE HcUye3alnero B teueHue 10-
15 c.

4. CpaBHute coaep:xkanue ButamuHa C B
NPOAYKTAaX € KOHTPOJBHBIM 00pa3noM:
BBIBEJIUTE OTHOILIEHHE COZIepIKaHUS
BuramMuHa C B HCCIEIyEeMBIX MPOIYKTaX K
KOHTPOJbHOMY 00pasiry.

5. 3anuch JaHHBIX.
3adukcupyiiTe 4MCI0 Kameab IS KaXIoro oo0-
pasua, BKIIH04as KOHTPOJIbHBIN

5. PaccuuraiiTe 0THOCHTE/IbHOE COepP:KaAHHUeE
putamuHa C (B mnpoueHTax): oOmnpeluenuTe
OPOAYKT C HAaWOONBIIUM COJIEPKAHUEM BH-
tamuHa C. PaccuuraiiTe, CKOJIBKO MPOIEHTOB
BuTtamuna C coaepxkar JIpyrue npoayKThl OT-
HOCHTEIbHO 3TOT0 3HAYEHUS

Dopmyna ona pacuema cooepircanusn eumamuna C 6 ucciedyemvix npooyKmax:

C = (ano}lmx) / N]c,

rae C - conepkanne ButamuHa C B mpoaykre, Mr/10 M1 coka;

Nrpox - UUCIIO Karenb HoJa Ui TATPOBAaHUS 00pasLa;

My - copepxanue ButamuHa C B KOHTpOIbHOM 00pasiie (1 mr);
N - 9rCcIIO Karenb oaa JuIsi TATPOBaHUS KOHTPOJIBHOTO 00Opasiia.

Ilpumep pacuema.
Hano:

*+ YHCJIO Karelsb Hoaa JUIsl TATPOBAaHUS KOHTPOJILHOTO oOpasia Ny - 20;

« 4yuCIIo Kamenp mis Jtumona Ny, - 50.

Pemrenue:
C=(Namg) / Nx=(50x1)/20=2,5mr /10 ma
Tab6anna 1. OTHOCHTE/IBHOE COlePKAHME BUTAMMHA C B IPOAYKTAX NUTAHUS
Haszpanne |Yucno kanens| CopepkaHue OtHocutenbHOE conepkanue Buramuna C, %
MIPOJYKTa nona ButamuHa C,
mr/10 mn

JInmoH
Kaprodenp
Oryperg
KoHTpo