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1. HACITIOPT ®OHJIA OHEHOYHbBIX CPEICTB

®oHJ o1leHOUHBIX cpencTB yuyeoHoro npeamera OYII.13 buonorust MoxkeT ObITh HCIIONB30BaH MPU
pa3NIUYHBIX 00pa30BaTEIbHBIX TEXHOJOTHAX, B TOM YMCIIEC M KaK JTUCTaHIIMOHHbIE KOHTPOJBHBIE CPEACTBA
MIPU SJICKTPOHHOM / TUCTAHIIMOHHOM OOYy4CHHH.

B pesynbrate ocBoenust yuebnoro npeamera OVYII.13 buonorus oOyuarommiicss 107KeH 001a1aTh
npeaycMoTpeHHBIMH PI'OC COO u ®I'OC CIIO no cnenuanbHOCcTU 23.02.06 TexHUUeCKast SKCILTyaTalust
HOJBIYKHOTO COCTaBa JKEJIE3HBIX JI0POT, CIECAYIOIIMMU YMEHUSMHU, 3HAHUSIMH, KOTOpble (POPMUPYIOT OOIIHE
1 npo(ecCHOHAIbHBIE KOMIETECHIIMH, a TAKKe JTMYHOCTHBIMU PE3YJIbTaTaMH, OCBAaMBACMBIMH B PaMKax
IIPOrpaMMbl BOCIIUTAHUS:

yMeThb:

¥Y1. onpenensats >KuBble OOBEKTHl B MPUPOJE; MPOBOAUTH HAOIIOACHUS 33 IKOCUCTEMAMH IS
BBISIBJICHUS] €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHUHN, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIONEH U,

Y2. npoBoauTh mpocTelnine OUOJIOTUYECKHE  AKCIIEPUMEHTAIbHBIE  HMCCIENOBAaHUS  C
coOnrofieHneM MpaBuil 0e30MacHOT0 00palieHus ¢ 00bEKTaMU U 000PYJOBaHHUEM,;

¥3. ucnonb30BaTh HHPOPMAILIHIO OMOJIOTUYECKOTO XapaKTepa U3 pa3IMyHbIX HCTOUHUKOB;

¥Y4. nporHo3upoBark MOCIEACTBUS CBOEH AEATEIbHOCTH MO OTHOIIEHHIO K OKpY)Karollel cpene,
cOOCTBEHHOMY 3/10pOBbI0; 000CHOBBIBATh U COOJIONATH MEPHI MPOPHIAKTUKN 3a00JI€BaHUM.

3HATh!

31. crpoeHue, MHOrooOpasue M OCOOEHHOCTH YXKUBBIX CHUCTEM Pa3HOTO YpPOBHS OpraHHU3aliH,
3aKOHOMEPHOCTH MPOTEKAHUS OMOJIOTHYECKUX MPOIECCOB M SBICHUN B OKPYXKAIOIICH Cpelie, IeJI0CTHYIO
Hay4HYIO KapTUHY MHpPa, B3aUMOCBS3H U B3aMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

32. 3HAYMMOCTb JOCTHKEHHM OHOJOrMYEeCKOM HAaykKu W TEXHOJOTUH B MPAKTUYECKOU
NeSITEeIbHOCTH Y€JIOBEKA, Pa3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTHIA.

-001Me KOMIETeHUH

OK 01. Bei6upars criocoObl pemieHus 3aaa4 npohecCuoHaIbHON AESITEIIbHOCTH MPUMEHUTEITHLHO
K pa3IM4HbIM KOHTEKCTaM.

OK 02. Vcmonp30BaTh COBPEMEHHBIC CPEICTBA MOMCKA, aHAIN3a U UHTEPIPETANH HHOOPMAIIHH,
1 nH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl BHITIOJTHEHUS 33124 MPO(PeCcCUOHATBHON JEeSITEbHOCTH.

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

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOIIEH Cpenpl, PeCypcoCOepeKeHUIO, MPUMEHSATH
3HaHMUS 00 M3MEHEHUHU KJIMMara, IPUHLUIBI OepexIIMBOro MpPOU3BOJACTBA, 3(h(PEeKTUBHO IeiCcTBOBATH B
Ype3BbIUaHBIX CUTYALIUSsX.

-npogeccoHaIbHbIE KO MIIETEHIMH:

IIK 1.3. OGecneunBaTh 6€30MACHOCTH ABHKEHHS JKEJIC3HOIOPOKHOTO TIOABMKHOTO COCTaBa.

-THYHOCTHBbIE Pe3yJbTAThI:

JIP 9 CoOmronaroniuii 1 mporaralupyonuid mpaBuia 310poBoro u 06e30macHoro oopasa >KU3HH,
CHOpTa; MpEenynpeXAalluid U0 MpPeoJoNeBAOIIMi  3aBUCUMOCTH  OT  aikoronsa, Tabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHbIX UIp U T.J. COXpaHSIOIIHNA ICUXOJIOTMYECKYIH) YCTOWYMBOCTH B
CUTYaTUBHO CJIOXKHBIX UJIM CTPEMHUTENEHO MEHSIOIIUXCS CUTYAIUSX.

JIP 23 [onyuenue oOy4aromuMuUcs BOSMOKHOCTH CAMOPACKPBITHS M CaMOpPeau3alus JTUYHOCTH.

JIP 30 Ilonumaromuii CymHOCT, W COLMAJIbHYIO 3HAaYMMOCTH CBOEW Oyaymieil mpodeccuw,
MPOSBIISIONINI K HEM yCTOMYMBBIN UHTEPEC.

dopmMoii MPOMEKYTOUHOM aTTeCTAIMU M0 YUeOHOW TUCITUIUIMHE SBISETCS KOMILIEKCHBIH 3a4éT ¢
OLICHKOI.



2. Pe3yJ'II>TaT]>I O0CBOCHHUSHA yqeﬁnoro npeamera, moaJjiekanue rpoBepKe

2.1. B pe3ynbrare arTecTaluy M0 Y4eOHOMY MpPEIMETY OCYIIECTBISETCS KOMILJIEKCHAs IPOBEpKa
CIIEYIOIIMX YMEHUM W 3HAaHUM, a TaKke IUHAMHUKa (POpMUPOBaHHS OOIIKX, MPOPECCHOHATBHBIX

KOMHCTCHI_[I/Iﬁ N JIMYHOCTHBIX PE3YJILTATOB B PAMKaX MMPOIpaMMbl BOCIIMTAHUS:

Tabmuma 1.1

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

Iloka3aresn olleHKH pe3yJjbTarTra

(I)opMa KOHTPOJIA U
OICHUBAHUSA

YMmern:

Y1 - onpenensiTh KUBbIE 0OBEKTHI
B MIPUPOJIC; MIPOBOJIUTH
HaOJIIOZIEHUS 32 SKOCUCTEMAMU JIJIst

BBIABJICHUA CCTCCTBCHHLBIX n
aHTpOHOFGHHBIX HSMCHCHHﬁ,
WHTEPIPETUPOBATH pe3ynbTarhl
HaOJIIONEHU;

OK 01, OK 02, OK 04, OK 07, IIK
1.3

1)  CdopMupOBaHHOCTE  YMCHHM

OIIPCACIIATH KHBBIC 0OBEKTEI B
IIPHPOJIE;

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

pe3yabTaThl HAOMIONECHU N

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

JIP 23, JIP 30

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

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

OK 01, OK 02, OK 04, OK 07, TIK
1.3

JIP 23, JIP 30

oOpareHus C o0ObeKTaMu u

00opymoBaHUEM

1 1a00paTopHBIX padoT.
KonTponrsHas padora.

¥3 - ucnons3oBath WHGOPMAILIHIO
OMOJIOTUYECKOTO  Xapakrepa H3
Pa3IMYHBIX UCTOYHUKOB,

OK 01, OK 02, OK 04, OK 07, TIK
1.3

JIP 9, JIP 23, JIP 30

1) Ucnons30BaHne OCHOBHOMN y4eOHOM
JMTEPATYpPhl I TIOUCKAa XHUMHUYECKOM
uHpopmaruu;

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

4) cocCTaBlieHHE TMPE3CHTAUUN s
00paboTKH u MIPEACTABICHUS
XUMUYECKON HH(DOpMAIIHH;

5) aHanM3MpPOBaHUE HCIOIB3YEMbIX
UCTOYHHUKOB.

6) c(hopMUPOBAHHOCTH yMEHUSs
KPUTHYECKH OIICHUBATh HH(POPMAIIUIO
610JIOTUYECKOTO COJZIepKaHHs,
BKJTIOYAOIIYIO TICEBJIOHAYYHbIE
3HaHUS W3 PAa3JIMYHBIX HCTOYHHKOB
(cpenctBa MmaccoBoit uH(pOpMaluy,
HAyYHO-TIOMYJISIPHBIE MAaTEPUAITbI)

HUHTCPHCT-

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

Y4 - IIPOrHO3UPOBATh
MIOCJIECTBUS CBOEH NIEATEIBHOCTU
[0 OTHOUIEHUIO K OKpYyXaroleu
cpele, COOCTBEHHOMY 3[0POBBIO;
00OCHOBBIBATh U COOJIIONIATh MEPBI

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

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




npodrIakTUKH 3200JIeBaHUN;

OK 01, OK 02, OK 04, OK 07, TIK
1.3

JIP 9, JIP 23, JIP 30

2) 000CHOBBIBAaTh U COOIIONATH MEPHI
npodunakTuky 3a00aeBaHUI

KonrponbHas paboTa.

3HATh:

31 - crpoeHue, MHOrooOpasue u
OCOOEGHHOCTH  KHMBBIX  CHCTEM
pPa3HOr0  ypoOBHS ~ OpraHU3allvH,
3aKOHOMEPHOCTH MPOTCKAHUS
OMOJIOTUYECKUX  TPOIECCOB |
SIBJICHUA B OKPYXalIIEH cpeae,
[EJNIOCTHYI0  HAy4YHYH) KApTUHY
Mupa, B3aNMOCBA3U u
B3aUMO33aBUCHMOCTH
€CTCCTBCHHBIX HaYK,

OK 01, OK 02, OK 04, OK 07, I1IK
1.3

JIP 9, JIP 23, JIP 30

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

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

32 - 3HAYMMOCTBH JIOCTHMKEHUU
Ouonornueckoit HayKu u
TEXHOJOTMA B IPAKTUYECKON

ACATCIIBHOCTH YCJIOBCKA, pa3BUTUN

COBPEMEHHBIX MEIUIIMHCKAX
TEXHOJIOTHH u
arpoOHOTEXHOJIOTHH;

OK 01, OK 02, OK 04, IIK 1.3
JIP 23, JIP 30

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

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




3. Ounenka ocBoeHust y4eOHOI0 npeaAMeTa

3.1. ®opMbI M MeTObI OLIECHMBAHUS

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

KoHTponb ¥ oOLEHKa pe3yJIbTaTOB OCBOCHUS YUEOHOTO TMpeaMeTa  OCYLIECTBISETCS
MPENoJaBaTeeM B MPOLECCE MPOBEACHUS AyIUTOPHBIX 3aHATHUN. TEKyIIMHA KOHTPOJIb OCYILIECTBIIACTCA B
(dopme: yCTHOTO OTpOca, MOIYYSHHBIX 00yJaloMIMMCs, B TIpoLiecce pabOThl Ha 3aHATUSX, OJOKUTEIBHBIX
OLICHOK, 3aIlUTBl BCEX TNPAKTHUYECKUX U JIA0OPATOPHBIX pPAa0OT, BBITOJHEHUS BHEAYTUTOPHOM
CaMOCTOATENBbHOW paboThl. [IpoMexyTouHas aTTecTanusi MPOBOIUTCS B (popMe KOMIUIEKCHOTO 3a4eTa C
OLIEHKOH.



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

DJieMeHT y4eOHoil

(I)OpMLI H METOAbI KOHTPOJIA

Texkymmii KOHTPOJIb

Py0e:xHblii KOHTPOJIb

HpOMe)KyTO‘-IHaH aTrecranmud

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




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

HCUBHEHHBIX YUKIIOB8

pacmenut no

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

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

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




[Ipoucxoxaenue Ilposepra  nemmwi | OK 02, OK 04,

YyeJoBeKa — | 6pemenu JIP 23, JIP 30

AHTPOTIOTEHE3

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

oyenxou | OK 01, OK 02, OK 04,

OK 07, IIK 1.3,
JIP 9, JIP 23, JIP 30

Tema 41.| T Vi, V3, 31,

DKOJIOTHYECKUE 113 No5 OK 01, OK 02,

dakropsl u  cpensl | [Iposepka cxem | OK 07,

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

cooOmecTBa, seuecmas

9KOCHCTEMBI

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

no0aabHast on OK 01, OK 02,

JKOJIOTHYECKas T OK 07,

cucreMa JIP 23, JIP 30

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

AQHTPOTIOTEHHBIX 113 No7 OK 01, OK 02,

(dhakTopoB Ha OK 04,

ounochepy OK 07, IIK 1.3,

JIP 23, JIP 30

Tema 4.4. Bmusuaue | O V2 V3 V4 31,

COLIMAJIBLHO- JIP No2 OK 02, OK 04,

SKOJIOTHYECKUX OK 07,

(hakTopoB Ha 1IK 1.3,

3I0pPOBbE UETIOBEKA JIP 9, JIP 23,

JIP 30

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

B JKU3HH oyenkoti | OK 01, OK 02, OK 04,
TIK 1.3,
JIP 23, JIP 30

Tema 5.1. | 113 Ne8 V3, 32,

buorexnomorun B OK 01, OK 02,

JKH3HH KaXKI0T0 OK 04,




IIK 1.3,

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

IIK 1.3,

JIP 23, JIP 30
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3.2 Kogu¢ukarop o11eHOYHBIX CPEICTB

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

Kox onenouynoro cpeacrsa

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

- 3aroJIHeHNE TaOJINIL,

- pa3paboTKa JEHTHI BPEMEHH;

- pa3paboTKa MEHTAJILHON KapThI;

- YCTHOE COOOIIICHUE C TIPe3CHTaIUEH;

- pa3paboTKa rioccapusi;

- COCTaBJICHHE CXEM KPyroBOpPOTA BEIICCTB;

- COCTABJICHUC KU3HCHHBIX [TUKJIOB paCTeHI/Iﬁ I10 OTACJIaM.




4. 3AJAHUA JJI1 ONEHKHW OCBOEHUSA YYEBHOI'O ITPEIMETA

4.1. Tekymmii KOHTPOJIb

Texkymmii KOHTPOJIb TPOBOAMTCS Ha IUIAHOBBIX 3aHATHSAX M B XOAE HPOBEPKU
CaMOCTOSITENIbHBIX Pa0OT. [TlaBHAs 1eNp TEKyIIero KOHTPOJS - OlepaTuBHAs OLlEHKa paloThI
npernojaBaresii M O0ydaeMmblX, a TakkKe HX HWHAWBHIYAIBbHBIX oOcoOeHHOCTeH. DyHKumMn
TEKyIIeT0 KOHTPOJS: COJEHCTBYyeT OoJjiee ONEpaTHBHOMY BBISBJICHHUIO OTCTAIOMIMX  JUIS
HQ/IJIKAIIETO PEeardpoBaHUs; ONTUMHU3UPYET HWHIWBUAYAJIbHBIC 3aHATHUS; PALUOHATH3UPYET
paboTy C MPOTPaMMHBIM MaTEPUAIIOM.

@ opMbI TEKYIIET0 KOHTPOJIS

3ajaHus, HaNpaBlICHHbIE HA CUCTEMATH3allMl0 M 0000IIEHHE TEOPEeTUUECKON
uHpopManuu:

- 3amoJIHeHue TaOJIHnIL;

- pa3paboTKa JEHThI BpEMEHH;

- pa3paboTka MEHTAJILHOU KapThl;

- pa3paboTka roccapus,

- COCTaBIICHHE CXeM KPYroBOpPOTa BEIIECTB;

- COCTaBJICHHE )KH3HCHHBIX IIMKJIOB PACTEHHH 0 OTAEIIaM.

3anaHus1, HarpaBlieHHbIE Ha ()OPMHUPOBAHUE UITH MTPOBEPKY 3HAHU:

- (poHTaIBHBIN OIPOC;

- OllEHWBaeMasi TMCKYCCHS;

- o0CyXJileHHuE TI0 BOIIPOCaM JIEKIUH;

- TECTUPOBAHMUE;

- YCTHBIE COOOIIECHHUS C IPE3CHTAIUEH;

- KOHTPOJIbHBIE PaOOTHI.

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

- maboparopHas padora;

- IIpaKTUYEeCKOe 3aHATHE (pelieHue 3ajay; MPaKTUKO-OPUEHTUPOBAHHBIE pacueTHBIE
3a/IaHusl; KEHC HA aHAIM3 WH(OpMAaITIn).



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

4.1.1.1. 3anoaHeHue TAOJIMNI

Paznen 1. KiieTka — cTpyKTYPHO-PYHKIHOHAJILHASA €IMHUIA }KHBOTO

Tema 1.1. BuoJsiorus kak Hayka. O01asi XapaKTepPUCTUKA KU3HU

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

1. 3anonHeHue TaGJMUBI C ONMCAHHEM METOJ0B MHKPOCKONMPOBAHUS C HX
AOCTOMHCTBAMHU M HEIOCTATKAMU.

D opmMyaHPOBKA 3aJaHMs: 3aMI0THUTE Ta0MHIy « OCHOBHBIE MUKPOCKOTIMUECKUE METOIbI
WCCTIENIOBAHMS», JaB KPaTKyl0 XapaKTePUCTUKY METOJ0B, YKaXKUTE€ WX JIOCTOMHCTBA H
HE/I0CTaTKHU, UCTONb3Ys MaTeprall JeKIui, yueOHNKa, UHbIE HICTOYHUKH HH(OpMaIuy.

Tabnuia - OCHOBHbIE MUKPOCKOTTMYECKHE METO bl MCCIIC0OBAHMS

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

KonTposmpyembie komnerenuuu: OK 02

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

®opMyJIMPOBKA 3alaHNUSA: 3aM0JHUTE TabIuIy «BKkiag yuyeHbIX B pa3BUTHE OMOJIOTUNY,
yKa3aB y4eHOI0, BpeMEHHON Meproa paboThl HaJl OTKPHITUEM U JaiiTe KPaTKyIO XapaKTepUCTUKY
OTKPBITHS, UCIIOJIB3Ys MaTepual JeKUUi, ydeOHNKa, NHbIE HCTOYHUKU HH(POPMALIUH.

Tabnuna — Bkinag y4eHbIX B pa3BUTHE OMOIOTUU

VYuenblii Bpemennoit nepuon Kpatkas xapakTepucTuka paboThl yU€HOTO

Konrposmpyemsbie komnerenunu: OK 02

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

@opmyaupoBKa 3aJaHMA: 3anoiHuTe Tabnuiy «CpaBHUTEIbHAs XapaKTEPUCTHKA
O0OBEKTOB KUBOW M HEKHUBOW MPHUPOJBI», HCIONB3Ysl MaTepuan JeKIul, ydyeOHHKa, HHbIC
WCTOYHHUKHU MH(POPMALIHH.

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

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




JIBIXaHUE U BBIJICJIICHHE)

Poct

PazButue

Pazpaxumocts

IlepenBuxenue

KonTpoanpyembie komnerenunu: OK 02

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

3anoJiHeHHEe CPABHUTEILHOI TA0IHIIbI XaPAKTEPUCTUK TUIIOB 00MEHA BellecTB

@opmMyIHpOBKaA 3aJaHMsA: 3aM0JIHATE CPaBHUTEIbHYIO TaOmuily «OOMEH BeEIIeCTB M
MpEeBpalliCHUC DHEPTHU B KIICTKE», YKa3aB 3Tallbl, MECTO U YCJIOBUA IMPOTCKAHUA, YIACTBYIOIIUC
BEIIECTBA, CYTh MPOTEKAIONINX MPOIIECCOB M PE3YNIBTAT, UCIIONIB3Ys MaTepral JeKIHi, yaeOHuKa,
WHBIC UCTOYHUKN I/IH(l)OpMaHI/II/I.

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

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

KonTposmpyembie komnerenuuu: OK 02

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

3anosiHeHHe Ta0JMIBI € KPaTKOH XapaKTEePUCTHKOHM W npuMepamu ¢Gopm
Pa3MHO:KeHHs OPTaHNU3MOB

@opMyJHPOBKA 3aJaHUs: 3anodHUTE TaOnuily «OCHOBHBIE THUIBI PAa3MHOXKEHUSY,
YKa3aB CYyLIECTBEHHBIC NMPHU3HAKH MPOLIECCOB PAa3MHOXKEHHsI, NMPUBEIUTE MPUMEPHI OPraHMU3MOB,
Pa3MHOKAIOLIUXCS ATHM IYTEM, HCIOJIB3ysd Marepuan JeKIuid, ydyeOHHKa, WHbIE HCTOUHUKH
uHpOpMaLnu.

Ta6m/1ua - OCHOBHBIC THUIIBI PAa3MHOKCHH A

Tun pasMHOXKEHUS
becrnosoe I10JIOBOE

IIpusnaku

KonnuecTBo 0cobel ai1si pa3MHOKEHUS

Kakoii THm KIIeTOK MNpUHHUMACT Y4YaCTHUC B
PAa3MHOXKCHUU

W3 xakuX KJIETOK IOSBIISETCS HOBBIM OpTraHn3M




buonoruueckas ocHoBa  pa3sMHOXKEHHsS (32
VCKJIIOYEHUEM BBICIIUX PACTEHUN)

CKOpOCTh yBEIMUYCHHS YHCICHHOCTH 0CO0eH

I'eneTnueckre 0COOEHHOCTH IOTOMCTBA

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

[IpucnocoburenbHble  BO3MOXXHOCTH ~ HOBBIX
OpraHu3MOB

3HayeHHe pa3MHOKEHHS

CriocoObI pa3MHOKEHUS

[IpumMeprpl  OpraHu3MOB, KOTOPBIM CBOMCTBEH
JAHHBIN TUI Pa3MHOKECHHS

KonTpoanpyembie komnerennuu: OK 02

Kpurepuu onenuBanus:

«5» - TabnuIa BEIIOIHEHA B ITOJHOM 00bEME;

«4» - B X0A€ 3allOJIHCHUA T36HI/IHI)I Marc€puajl OTpaXXEH HE IIOJIHOCTBIO, HMCIOTCA
HE3HAYUTCIbHBIC HECTOUYHOCTH, HCIOYCTHI,

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

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




4.1.1.2. Pa3paGoTKa JIeHTbl BpeMeHH

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

Pa3pa0oTka JieHTbl BpeMeHH KU3HEHHOI0 IMKJIA KJIeTKH

®opmMyIMpOBKA 3alaHHUA: CO3JANUTE JICHTY BPEMEHH, OTPAKAIOLIYI0 IPOLECCHI,
npoucxojsme B KieTke. Ha3BaHus 1poueccoB  JODKHBI  ObITh  PAacIoONIOKEHbI B
COOTBETCTBYIOUIEH »XMU3HEHHOMY LUKy KJIETKH I[OCJIEIOBATEIbHOCTH, OCHAIIEHbl KPAaTKUM
ONMCAHUEM, TPUIIOKEHBI MILTIOCTPALUH.

3asiaHue BBIMOIHIETCS B MAJIbIX rpynnax (3-4 yenoseka).

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Paznen 2. CTpoenue U QYHKIUM OpraHusmMa

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

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

Pa3pa0borka JieHTbI BpeMeHHM € XapaKTePUCTHKOHW 3TAaloB OHTOreHe3a OTAeJIbHOM
rpynnbl ;KUBOTHBIX HJIH YeJIoBeKa.

®opMyJIMPOBKA 3aIaHMUSA: CO3JAlTe JIEHTY BPEMEHHU, OTPAKAIOIIYIO 3Talbl OHTOTEHE3a
OTZIEJHOM TPYIIbl )KUBOTHBIX WJIM YEJIOBEKAa C KPaTKOM XapakTepucTUkoW. Ha3Banusi craauit
JOJDKHBI OBITH PACMOJIOKEHBI B XPOHOJOTHYECKOM MOPSAJKE, OCHAIEHBl KPATKUM OIMHCAHUEM
OCHOBHBIX U3MEHEHUH, IPUJIOKEHBI UILTFOCTPALIMH.

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

KonTposmpyembie komnerennuu: OK 02, OK 04

Pasnea 3. Teopus 3BoJIIONUH
Tema 3.1. UcTopus 3BOJTIOUMOHHOTO YueHHsi. MUKPOIBOIIOIHS

PESyJII)TaT Oﬁy'—leHI/Iﬂ 0 TeMe: XapaKTepu30BaThb HNPCANOCBUIKM M IBMXKYIIHUE CHIIBI
BO3HHKHOBCHHA MHOFOO6paSI/I${ BHUIOB.

Pa3paborka JieHTbl BpeMeHU Pa3BUTHSA IBOJIIOLMOHHOIO YYeHUsI

@opMyJIMPOBKA 3aJaHUs: CO3/alTe JIEHTY BPEMEHH, OTPAXKAIOIIYIO ATalbl Pa3BUTHUS
MpeICTaBICHUd 00 SBOJNIONMM JKUBBIX OpraHu3MoB. Ha3BaHUS J3TaroB JOMKHBI OBITH
PacmoJIOkKEeHbI B XPOHOJIOTHUECKOM TOPSIIKE, YKa3aHbl (JaMUINU YUEHBIX C KPATKUM OMHCAHUEM
WX BKJIaJIa B Pa3BUTHUE DBOTIOIMOHHBIX IIPECTABICHUH.

3amaHue BBINOJHACTCA B MalbIX rpynmnax (3-4 yenoBeka).

Kontpoinpyemsbie komnerenunu: OK 02, OK 04

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

Pa3pa0oTka JieHThbl BpeMeHH BOSHMKHOBEHHS M PA3BUTHS KU3HH Ha 3eMiie

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

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



KonTtpoanpyembie komnerenuuu: OK 02, OK 04

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

Pa3p360TKa JICHTBI BPEMEHU IMPOUCXOKICHUSA Y€J10BCKA

DopMyIHPOBKa

3aJJaHUA:

co3gaure

JEHTYy BPEMEHH,

OTPaXKAIOIIYIO

oTallbl

aHTponoreHe3a. Ha3Banusi 3TanoB JOJKHBI ObITH PACHOJIOKEHBI B XPOHOJIOTUYECKOM MOPSJIKE,
OCHAILIEHbl KPAaTKUM OINMCAaHUEM OCHOBHBIX M3MEHEHMH (KOrzna W TAe KWIM MPEAKH YeJIOBEKa,
IIPOrPECCUBHBIE YEPTHI, OPYAUSI TPYNa), IPUIOKEHBI KAPTUHKU IIPEIKOB YEIOBEKA.

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

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

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

Timetoast.com

WJIN IPYTU€ CEPBUCHI ISl CO3AHUSI JICHT BPEMEHH.

Kpurepun oueHuBanus:

«5» - 6 0aiIoB;

«4» - 4-5 6amos;

«3» - 3 baJuia.

2 fay1a 1 6ana 0 6ann10B
HNudopmaTuBHOCTb, | DTaIbl pa3BuTHUs | OTansl pasButus | Ha neHte BpemeHu
WLTIOCTPAIHH (mporieccoB) (mporieccoB) yKa3aHbl TOJIBKO
IPaMOTHO OMHCAHBI U | TPAMOTHO ONKCaHbl U | HA3BaHUs 3TaroB
IPOMJUTIOCTPUPOBAHBI | IPOUJUTIOCTPUPOBAHBI | PA3BUTHS
U coJepxKar (mporieccoB) ©  He
JOTIOIHUTEIBHYIO MPOUJLTIOCTPUPOBAHBI
nHdopmaruio 1o
TeMe
XpoOHOIOrHsl 3TANOB | XPOHOJIOTUSA  3TAaroB | XPOHOJIOTHsS 3TanoB | XpOHOJOTHS  3TaroB
pa3BuTHS pa3BUTHUA pa3BUTHUS pa3BUTHSI
(mpoueccon) (mpo1ieccoB) He | (mpoiieccoB) He | (TIporeccoB)
HapyIlIeHa, HapyIlleHa, HO | HapyIIeHa
IpuBeeHA B TMOJHOM | IPUBEACHA HE B
o0beme MOJIHOM 00BbeEME
Jlekcuko- Jlenra Bpemenu He | Jlenta Bpemenu He | JleHta BpPEMEHU
rpaMMaTH4YecKoe | COJCPXKHUT OIIMOOK H | COAEPKHUT IpyOBIX | COAEPKUT TaK MHOTO
odopmiienue OTIEYaToOK rpaMMaTHYECKHX rpyOBIX
91115 () 3 WIH | TPAMMAaTHYECKUX
OTIeYaToK,  KOTOpBIE | OMHUOOK U OIEYaToK,
OBl OTBIICKAIM | UTO €€ COJIep)KaHue
BHUMaHUE YHTAaTENs | TPYIHO
OT COJIepKaHus BOCIPUHUMACTCS



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

4.1.1.3. Pa3paGoTka MEHTAJIbHON KapPThI

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

Tema 1.2. CTpyKTYpHO-QYHKIMOHAJIbHASI OPraHU3alus KJIeTOK

Pesyabrar 00y4yeHusi mo TeMe: pa3ianyarh CYIIECTBEHHBIE NPU3HAKU CTPOECHMSI KIETOK
OpPraHU3MOB Pa3HBIX APCTB KUBOU MPUPOJIBI.

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

@ opMyJIMPOBKA 3aJaHUSI: COCTAaBBTE MEHTAIBHBIC KAPTHI MO KJIACCU(DUKAINH KIETOK H
UX CTPOEHHUIO HA IMPO- M JYKAPHOTHUECKUX W MO LapcTBaM. B kapre orpasute 0COOCHHOCTH
CTPOCHHS KIJIETOK Pa3HBIX IIAPCTB.

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

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Paznen 2. Ctpoenue 1 GYHKIMH OPraHu3Ma

Tema 2.1. Ctpoenne opranusma. ®opmMbl pa3MHOKEHUsS] OPraHU3MOB

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

Pa3paborka MeHTAJbHON KApThl TKAaHEH, OPraHOB M CHCTEM OPraHOB 4YeJ0OBeKa ¢
KPaTKOH XapaKTePUCTUKON UX (PYHKIMH.

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

[Ipu BeITIONTHEHUH O00YJAIOIITUECS PACTIPEACIISIOTCS Ha MaJible TPYMIIB (10 2-3 YeloBeKa).
3ananue sABiIsieTcsl NpoQPecCHOHATbHO-OPUEHTUPOBAHHBIM.

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

https://app.mindmup.com

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

CepaEgYHO-COCYAUCTAR CUCTEMA

nuweson
HeayaAOYHO-KMLWEYHBIN TPAKT

KMLIEYHWK ABEHELUATMNEDCTHAA KMIWKE

KonTpoanpyemsie komnerenuuu: OK 02, OK 04

Kpurtepun onennBanus:
«5» - 9-8 0aoB;

«4» - 7 6aos;

«3» - 6-5 OamoB.

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



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

I'pagpuueckoe
oopMiIeHUE KAPTHI

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

MHorocrynenyaras
Kapra

IIpocToii «nay4ox»

Jlekcuko-
rpamMMaTnyecKoe
opopMmiieHue

Kapra He conepxur
OIIMOOK U OIIEYATOK

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

WIH
KOTOpBIE

Kapra conepxxur Ttax
MHOT'O rpyobIX
rpaMMaTHYECKUX

OmKOOK M OIICYATOK,
YTO €€ CojepkKaHHe

TPYAHO
BOCIIPUHHUMAETCS




4.1.1.4. PazpaboTka riioccapust

Paznen 1. Kierka — cTpyKTYpHO-QYHKIMOHAJIBLHAS eIMHHUIA )KMBOT'O

Tema 1.3. CTpykTypHO-QyHKIIMOHAIbHBbIE (AKTOPbI HACJIEACTBEHHOCTH

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

Pa3paboTka niioccapus.

@®opMyIHMpOBKa 3aJaHMSI: COCTaBbTE IIOCCApUIl C ONpEAeNEHHSMU 10 TeMe
«CTpyKTYpHO-(YHKIIMOHATBHBIC ()aKTOPBI HACJICACTBEHHOCTHY, UCTIONB3Ysl MaTepUAIIbI JICKIIUH,
Y4eOHHKH, CIIOBApH.

Ilepeyenb TepMUHOB:
Xpomocoma

Hyxkneornn

Hyxkneunosas kuciora
JHezoxcupubonykiennonas kuciora (JJHK)
PuGonykneunonas kucinora (PHK)
Makpoaprudeckas CBsA3b
KomniemenTapHOCTB

Pennukanms

Tpanckpumnius

Tpancnsauus

buocunTes 6enka

Penaparus

T'enernueckuii xox

KonTposmpyembie komnerenunu: OK 01, OK 02

Pa3nen 2. Crpoenne H (D)VHKIIMH OPraHu3Ma

Tema 2.3. 3akoHoMepHOCTH HacJeqoBanusi. ClelJieHHOe HAC/Iel0BaHUe MPU3HAKOB

Pe3yabTar 00yueHHsI MO TeMe. OIHUCHIBATh 3aKOHOMEPHOCTH HACJICICTBEHHOCTH U
W3MEHYUBOCTH.

Pa3paborka riioccapus.
@opMyJMpPOBKA 3aIaHMA: COCTAaBBTE TJIOCCApUl C ONpEAeNeHUsIMU IO TeMe
«3aKOHOMEPHOCTH HACTIEIOBAHUS», UCIIONb3Ysl MaTepHalIbl JIEKIIHA, y4eOHUKH, CIIOBapH.

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

denoTHn

JuruOpuaHoe cKkpeniuBaHue
Yucras TuHusg

I'ubpun

HacnencTBeHHOCTB
N3MeHunBOCTh



Jlokyc

XpoMOCOMHBIH HaboP
CuerieHHO€ HaclleJOBaHHUE
[TonHoe cuemienue

Henonnoe cuennenue
Kpoccunrosep

HexpoccoBepHbie raMeTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'eTepocombl

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

KonTtpoanpyembie komnerenuuu: OK 01, OK 02

Pasnes 3. Teopus 3BoJIIONUH

Tema 3.1. UcTopusi 3BOJIIOLIMOHHOI0 y4eHHs1. MUKPOIBOIIOLHS

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

Pa3paborka rimoccapusi.

@®opMyJTHPOBKA 3aJJaHUSI: COCTAaBbTE IIOCCApUil ¢ onpeaesieHus MU 1o Teme «Hcropus
SBOJIIOLIMOHHOTO  y4eHHUsS. MHUKpPO3BOMIONMS», HCIONb3YSl MaTrepualibl JIEKIHUH, Yyu4eOHHKH,
CIIOBapH.

IlepeyeHb TEPMUHOB:
OBOJTIOLNS

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

I'enodona nonynauuu
Mukpo3BOIOIHUS
BunooOpa3zoBanue

Kontposmpyemsbie komnerenunu: OK 02

Kpurepun oueHnBaHus:

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

«4» - copep)kaHue IIIOCCApHsl COOTBETCTBYET 3a/laHHON TeMe, COJIEPKHUT He MeHee 75%
MHOHATUH,

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

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



4.1.1.5. CocrasBiieHHe CXeM KPYTrOBOPOTA BelleCTB

Paznen 4. JkoJiorus

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

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

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

1 BapuanT — Yruepon,

2 BapuaHT — Kucnopoz,

3 BapuaHT — A30T,

4 BapuanT — Cepa,

5 Bapuant — ®@ocdop.

Jlia BbIMOJHEHUsT pabOThl HCIIOJIb30BaTh JIEKIMOHHBIA Marepuall, peKOMEHIOBAHHBIE
y4eOHUKH.

3aiaHue BBIMOIHIETCS B MAJIbIX rpynnax (1o 2-3 yenoBeka).

Konrposmpyemsie komnerenunu: OK 01, OK 02, OK 07

Kpurepun oueHuBanus:

- IPaBUJILHOCTH BEIOOPA KOMIIOHEHTOB KPYTOBOPOTA;

- IpaBUJIbHAS MOCJIE0BATENILHOCTD MPOUCXOSIINX MPOIIECCOB;
- TBOPUYECKHH 1MOIX0]1 K 0(hOPMIICHUIO pabOTHI.



4.1.1.6. CocTaBiieHHe )KM3HEHHBIX IIUKJIOB PACTEHHI MO 0TAEIaAM

Paznen 2. Ctpoenue u GyHKINH OPraHu3Ma

Tema 2.2. OHTOreHe3 pacTeHH i, ;)KHBOTHBIX H YeJI0BeKa
PesyabTar 00y4eHust o TeMe: ONUCHIBaTh CTAAUM OHTOI€HE3a PACTEHMM, KUBOTHBIX U

YCIO0BCKaA.

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

2 BapHaHT — XBOILIEBHU/IHbIE,

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

5 BapuaHT — MOKPHITOCEMEHHEIE.

Oransl

JKHN3HCHHOI'O IUKJIa JOJIKHBI

OBITH  PACIIOJIOKECHBI

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

y4eOHUKH.

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

KonTtpoaunpyemsie komnerenuuu: OK 02, OK 04

Kpurepun oueHuBanus:

«5» - 6 0aiIoB;

«4» - 4-5 0anos;

«3» - 3 baJuia.

OoCJICA0BATCIIPHO H

2 daJ1a

1 6ana

0 oans10B

HNudopmaruBHOCTD,
WLTIOCTPAalui

OTanel  KU3HECHHOTO
IIMKJIa TONMHMCAHBl M
MPOWJLTIOCTPUPOBAHBI
n coJieprkar
JOTIOTHUTEIBLHYIO
nHdopmaruio
TeEME

10

Ortanbl  KU3HEHHOIO
[MUKJIA IIOANWUCAHBl U
MPOMJLTIOCTPHUPOBAHBI

VkazaHbl TOJIBKO
Ha3BaHUS JTaIoB
JKM3HEHHOIO ILIMKJIA H
HE

MIPOMJLTIOCTPHUPOBAHBI

XPpOHOJIOTHSI 3TANIOB
“KH3HEHHOI0 MKJIa

XpOHOJIOTHST  JTaroB
JKH3HEHHOIO  I[MKJIa
He HapyIIIcHa,
IpHUBEJICHA B IOJHOM
o0beMe

XPpOHOJIOTHSI  JTaroB
JKU3HEHHOTO  I[MKJIa
HE HapylieHa, HO
npHBEeIcHA HE B
IIOJIHOM 00BeEME

JTaIoB
KA

XpoHOJOTHS
YKU3HEHHOTO

HapyHnicHa

Jlekcuko-
rpaMmMaTnyeckoe
odpopmiieHue

JKU3HEHHBINH UK HE
COJICPKUT OIMMOOK M
OIIe4aToK

JKM3HEHHBINA LUK HE
COJICPIKUT IpyobIX
rpaMMaTHYECKHX
OIINOO0K
OIIeYaToK,
OBI OTBJIEKAJIN
BHUMaHHE YHTaATENA
OT COJIepKaHuUs

nin
KOTOpPBIC

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

TPYIHO
BOCIPUHHUMAETCS




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

Paznen 1. KileTka — cTPpYKTYPHO-QYHKIHOHAIbHAS €IUHUIA }KHBOTO

Tema 1.1. buoJsiorus kak Hayka. O011asi XapaKTepPUCTUKA KU3HU

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

Ilepeyenb BonpocoB K (PPOHTAILHOMY ONIPOCY:

1. Yro u3yuaet OHONOTHs Kak HayKa?

2. Kakwme Benmukue y4yeHble JIPEBHOCTH BHECIM 3aMETHBIA BKJIaJ B Pa3BUTHE
OMOJIOTUYECKUX 3HAHUN?

3. [loueMy cOBpeMEHHYIO OMOJIOTHIO CUUTAIOT KOMILIEKCHOM HAyKOW?

4. Kakue HarpaBJeHUs B Pa3BUTHU OMOJIOTUN BBl MOXKETE BBIICITUTH?

5. Kakoe ompezeneHne MOXXHO JaTh TOHITHIO <CKH3HB»? B ueM coCTOST OCHOBHBIE
3aTpyaHEeHUs TpU GOPMYITUPOBAHUH TAHHOTO OTIPEICIICHUS ?

6. Kakue cBoiicTBa )KHBOTO BaM M3BECTHBI?

7. Kakas cTpykTypa cuuTaeTcs 3JIeMEeHTapHO! eTUHHIIEH KUBOTO?

Konrposmpyemsie komnerenuuu: OK 02

Tema 1.3. CTpyKTYpHO-(PYHKIMOHAJIbHbIE GAKTOPbI HACJIEACTBEHHOCTH
PesysabTar 00y4eHust 0 TemMe: pa3iuyarh CyHIECTBEHHbIE MPU3HAKUA CTPOEHUS KJIETOK
OpPraHM3MOB Pa3HbIX LAPCTB )KUBOU MPUPOIBL.

IlepeyeHb BONPOCOB K PPOHTAIBHOMY ONPOCY:

1. Yro Ha3bIBAIOT XpOMOCOMHBIM Habopom? Kakue BUIBI XpOMOCOMHBIX HAaOOpPOB BaM
W3BECTHBI?

2. Kakue BeliecTBa Ha3bIBaIOTCSl HYKJI€MHOBBIMU KUCIOTaMU?

3. Kakuie BUIbI HyKJIEHMHOBBIX KHCIIOT 0OHAPYKEHBI B KJIeTKe?

4. Kakoe ctpoenue umeet mosekyna JIHK?

5. KakoBsl ocHoBHbIe dyHknuu JJHK B kitetke?

6. B uem 3akirouaeTcss MpUHIMIT KOMIJIEMEHTApHOCTH?

7. Yto 00111ero 1 Kakue pa3imuus uMeroTcst B crpoerHnu mosiekyn JJHK u PHK?

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

Kontposmpyemsbie komnerenuuu: OK 01, OK 02

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

Ilepeyenb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Yro Ha3bpIBalOT TOMEOCTa30M?

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

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

4. B KakuX OpraHowjiax KJIETKH TPOUCXOAUT TEPBUYHBIA CHUHTE3 OPraHUYECKHUX
BELIECTB?

5. Kakyto pousb B poTOCHHTE3€ UrpaeT XJI0popunt?

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

7. Kakue peakiuu uayT B TeMHOBOI (paze poTocunresa?

8. Uem peakuumum XeMOCHHTe3a oTIM4aroTca OT (orocuHTe3a? Kakue opraHusMel



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

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

Ilepeuyens BONpPoOCOB K (PPOHTAIBLHOMY ONMPOCY:

1. aiiTe onpeneneHue mpoueccy pa3MHOKEHHS] OPraHU3MOB.

2. Kakue ¢popmbl pa3MHOKEHUS] OPTaHU3MOB BCTPEYAIOTCS B IpUpoae?
3. Kakoe pasMHOXeHHE Ha3bIBaeTCS OECIOIBIM?

4. Kakue BUABI O€CIIOIOTO Pa3MHOXKEHUS PA3TUYAIOT?

5. KakoBo Guosnoruueckoe 3HaueHue 0€Croyioro pa3MHOXKEHHS ?

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

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

9. Yto Takoe oruonorBopenune? Kakum oHO ObIBaeT?

Konrposmpyemsbie komnerenunu: OK 02

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

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Yto uzyuaeT reHeTuka’?

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

3. Uto Takoe uncTas IUHUS U THOpU?

4. Yto Takoe ajuieabHbIe TeHbl (aienn)?

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

6. Kakue mpu3Haky Ha3bpIBAIOTCS IOMUHAHTHBIMH, a Kakue - pernieccuBHbIMU? [IpuBeauTe
MIPUMEPBI IOMHUHAHTHBIX U PEIIECCUBHBIX TPU3HAKOB OPTaHU3MOB.

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

8. Chopmynupyiite nmpaBuiio pacuierieHus . Menaens.

9. ChopmynupyiiTe 3aKOH YUCTOTHI TameT [. Menpens.

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

11. Kakoe ckpelrBaHKe Ha3bIBACTCS TUTHOPUIHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCUMOTO HACJIEJOBAHMSI IPU3HAKOB.

Kontposmpyemsbie komnerenunu: OK 02, OK 04

Paznen 3. Teopust 3Bo/onuu

Tema 3.1. UcTopust 3BOJIONMOHHOTO y4eHusi. MUKPO3BOIIOIHA

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

Ilepeyenb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

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

4.TlepeuricauTe OCHOBHBIE TIOJIOKEHHSI CHHTETUYECKOM TEOPHH HBOTIOLMH.



KonTtpoanpyembie komnerenuuu: OK 02, OK 04

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

ITepeyeHnnb BONPOCOB K (PPOHTATILHOMY OIPOCY:

1. JlaiiTe onpeneneHue aHTPOIIOJIOTHH.

2. Kakue 3aauu crodr nepes antpononoruei? M3 kakux paszienoB COCTOUT 3Ta HayKa?

3. Kakue naHHble JOKa3bIBalOT POACTBO YEJIOBEKA C KUBOTHBIMU?

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

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

6. [lepeuncnure 1 0XapakTepu3yiTe OCHOBHBIE CTaIUHU IBOJIIOLUH YEJIOBEKA.

7. JlaiiTe onpeneseHre 4eI0BEeYECKUM pacaM.

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

9. [IpuBennTe GaKThl, TOKAZHIBAIOIINE SIMHCTBO YEITOBEUECKHX pac.

Konrposmpyemsie komnerenuuu: OK 02, OK 04

Kpurepun ouenuBanus:

«5» - OTBET MOJIHBIN, Pa3BEPHYTHIN;

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

«2» - OTBET HEBEPHBII WU OTCYTCTBYET.



4.1.2.2. OnennBaemasi JTUCKYCCHS

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

Tema 1.2. CTpyKTYpHO-QYHKIMOHAJIbHASI OPraHU3alus KJIeTOK

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

IlepeyeHb BONPOCOB K OLIeHUBAEMOM IMCKYCCHH:

1. Kakoe 3HaueHHE UMEIOT LIUTOJIOTMYECKNE 3HAHUS B KU3HU COBPEMEHHOIO YesloBeKa?

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

3. Tlouemy y4eHblE CUUTAIOT, YTO MPOKAPHOTHI SBISIOTCS HamboJee IPEBHUMHU
OpraHM3MaMH Ha Hallel riaHere?

4. TloueMy TpyIHO JIeUUTh OOJIE3HH, BbI3bIBAEMBIE BUpYCaMu?

KonTpoaunpyemsie komnerennuu: OK 01, OK 02, OK 04

Pa3nen 2. Crpoenue H (DVHKIMH OPraHu3Ma

Tema 2.1. Ctpoenue opranuzma. @opmMbl pa3MHOKEHHS] OPraHU3MOB

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

IlepeyeHb BONIPOCOB K OLICHMBAEMOM JUCKYCCHM:

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

2. UYto wumeroT oOmEro W dYeM OTIMYATCSI MEXAy CcoO00W OJHOKIETOYHBIE,
MHOTOKJIETOUHBIE U KOJIOHUATIbHbIE OPraHU3MBbI?

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

KonTposmpyembie komnerennuu: OK 02, OK 04

Pasnea 3. Teopus 3BoJIIONUH

Tema 3.2. Makpo3Bosouusi. Bo3HUKHOBeHHe U pa3BUTHE KM3HU Ha 3emJie

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

IlepeyeHnb BONPOCOB K OLIEHMBAEMOi THCKYCCHH:

1. OObsicHUTE, MOYeMy B TIPOIECCE PAa3BUTHS JKU3HU HA 3eMiie OJHU OPTraHU3MBI
BBIMHPAJIH, @ HOBBIE CUCTEMATHUECKUE TPYIIIBI OPraHU3MOB MOSIBIISUIUCH.

2. OObsICHUTE, TIOYEMY KOHEI] MPOTEPO30KCKON 3pbl HAa3bIBAIOT BEKOM MEY3, XOTS B 3TO
BpeMs Ha 3emiie OOMTaIM HE TOJbKO KHILIEYHOIIOIOCTHBIC )KUBOTHBIC.

3. YueHble CUMTAKOT, YTO TepMadpoaUThl (KUIIEUHOTIONIOCTHBIC, TUIOCKUE W KOJBYAThIC
YepBU, HEKOTOPHIC MOJUIFOCKH) SIBIISIOTCS HauOoJiee JPEBHMMHU >KUBOTHBIMH OpraHU3MaMH.
KakoBo, Ha Balll B3[JIsi1, 3HAYCHHE 000CTIOJIOCTH U ITOYEMY B XOI€ IBOJIOIMH CTAIN TIpeo0IiaaaTh
pa3ienbHOMONBIC BHIBL.

4. Jloka)XuTe POJICTBO OPTaHU3MOB Pa3HBIX CUCTEMATUYESCKUX TPYIIIL.

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

Tema 4.2. Buocdepa - r1odabHAs IKOTOTHYECKAS CHCTEMA
Pe3ysabTar 00yueHusi M0 TeMe: OMKCHIBATH CBS3b MEXKIY OpPraHU3MOM U CPEIO ero




oOuTaHus. YCTaHABIHMBATH CBSI3b MEXKAY CTPYKTypaMu OuOChEpHI.

IlepeyeHb BONPOCOB K OLICHUBAEMON IMCKYCCHM:

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

2. OObsacHUTE, Kakue (aKTOpbl OTPAHUYMBAIOT PACIPOCTPAHEHHUE KU3HU B aTrMocdepe,
matocdepe, ruapochepe.

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

4. B 4éM CcOCTOUT LIEHHOCTh OXpaHbl OMOopazHOOoOpa3ua? UTo NMpUBOAUT K COKPAIIECHUIO
ononornyeckoro pasnooOpasus? [louemy it yemoBedecTBa Ba)KHO HE JIOMYCTUTH OOCTHEHHS
O6ropazHooOpazus?

5. MoxxHO 111 cUMTaTh 3aBEpLIEHHBIM ITpolecc GopMupoBaHus buochepsi?

KonTpoanpyemsie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinne couHAIbHO-IKOJIOTHYECKHX (PAKTOPOB Ha 310POBbE YeI0BeKa
PesysibTaT o0OO0y4YeHHsI MO TeMe. WHTEPIPETUPOBATh PE3YIbTaThl  MPOBEICHHOTO
OMOAKOJIOTHIECKOTO IKCIIEPHUMEHTA C UCTIONE30BaHHEM KOJTMYECTBEHHBIX METOJIOB

IlepeyeHb BONPOCOB K OLICHMBAEMOM JUCKYCCHM:

1. Kak cka3bIBaeTcs COCTOSTHHUE MPUPOTHON OKpYXKAIOIIeH cpebl Ha 3I0POBbE YeIoBeKa?
Kakue HewsBecTHbIE paHee OOJE3HM TOSBWINCH B PpE3yJIbTaTe JEHCTBHUS TEXHOTCHHBIX
(dhakTopoB?

2. B mocnennee Bpemsi HaOmromaeTcs TEHICHIMS K BCEOOIIEH KOMIIBIOTEPU3AIINH:
MepcoHalbHbIe KOMIIBIOTEPHl HCIONB3YIOTCS Ha pabore, B Imkose, jgoMa. OpHako OHHU
oTpeAeNieHHbIM 00pa3oM 3arpsA3HSIOT OKPYXKAIOIIYIO CPedy, U 3TO OJHAa U3 Hambojee BaKHBIX
ceiiyac sKoNormueckux mnpobmem. UTo 3TO 3a 3arpsi3HEHHE M KaK OHO BJIMSET Ha 370POBbE
yesnoBeka’?

3. MoxeT 51 4eJIoBEeK JXKHTh B OecirymMHOU cpene? UTo sSBIsSETCS MCTOYHUKOM IITymMa B
OKpyKarolieM Hac npocrtpaHctBe? HazoBure mnocneacTBHs ILIYyMOBOTO 3arps3HEHUS IS
yenoBeka. Kak Mbl MOjkeM OOPOTHCS C LIIYMOBBIM 3arpsi3HeHuEeM ?

4. Ham yacto Ka)eTcsl, 4TO C 3arpsi3HEHHEM OKpYXKAIoLIeH cpelabl Mbl CTAIKUBAEMCS
JUIIb HA YIIHIIE, U TI0OATOMY Ha IKOJIOTHIO HAIlIUX KBapTUp oOpaiaeM mano BHuMaHus. Kakue ke
OTACHOCTH IMOJICTEPEralT Hac OMa, U KaK OHU OTpa)kaloTcs Ha HaieM 3710poBbe? Kak MOkHO
CHU3UTH BIMSIHUE BPEIHBIX IKOJIOTHUECKHUX (PaKTOPOB B HAILIUX KBAPTHPaAX?

5. B 1990-¢ rr. ®unens Kactpo B Ha3ugaHue CBOMM COTpakJiaHaM OTKa3ayiCsl OT OJHOM
BpEIHOW TPHUBBIYKK, 3a YTO ObUI HarpakAeH Medanbio BceMupHOW — opraHuzanuu
3apaBooxpanenus. OT dero oH otkazancsa? YTo Takoe maccMBHOE KypeHHE U YeM OHO OMacHO?

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

Kontposmpyemsbie komnerenunu: OK 02, OK 04, OK 07

Kpurepun onenuBanus:

«5» - AKTHUBHOE€ yyacTHe B JAMCKyCCHUH. BbICKa3bIBaHME COOTBETCTBYET 3aJJaHHOM TeMe,
XapaKkTepu3yeTcs BHICOKOW MH(OPMATUBHOCTBHIO U OPUTHHABHOCTBIO, apIYMEHTBI MTOJIKPETIIICHbI
yOeUTEeTbHBIMU TIPUMEpPaMH.

«4» - JlocTaToyHO AKTHMBHOE YdacTHe B AMCKyccHH. JlomyckaeTcs HE3HauUTeIbHOE
OTKJIOHEHME OT TEMbl JUCKYyCCHU. DBbICKa3blBaHHE€ HOCHUT OTYAaCTH TPUBUAJIBHBIN,
IIOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI NOAKPEIIEHb TPUMEpPaMHU.

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



«2» - IlaccuBHOE y4acTue B OUCKyCCHM. BBICKa3pIBaHHME HE COOTBETCTBYET 3aJaHHOM
TEME, OTCYTCTBYIOT apT'yMEHTBI B M0JIb3Y KaKOW-TMOO TOUKHU 3PEHMUSL.



4.1.2.3. O6cy:xaeHne Mo BONPOCAM JICKIHH

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

IlepedyeHb BONPOCOB [1JIs1 0OCY:KIEHUSI:

Kakne n3MeHeHUs B KJIETKE TPEAMISCTBYIOT JCICHUI0?

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

YeMm MeHO3 OTINYAETCS OT MUTO3a?

B uem 3akirodaercs OMOJI0OTHUECKO€e 3HaYeHne Meiio3a?

ko E

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Kpurepuu onenuBanus:

«5» - OTBET MOJIHBIN, Pa3BEPHYTHIN;

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

«2» - OTBET HEBEPHBIN MU OTCYTCTBYET.



4.1.2.4. TectrupoBanue

Paznea 2. Crpoenue u GVHKIMA OPraHu3Ma

Tema 2.2. OHTOreHe3 pacTeHuii, ;)KUBOTHBIX U YeJI0BEKa

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

TecToBoe 3a1anne
1. Kto BBeN B OMOIOTHYECKYIO HAYKY TEPMUH «OHTOTEHE3»?
1) XK. b. Jlamapk
2) Y. lapBuH
3) O. I. I'exkenp
4) I. Mennens

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

2) Onacryna

3) ractpyna

4) me3oepma

3. JIByXCIIOWHBIH 3apOIbIII:
1) 6nacryna

2) Mopyrna

3) ueiipyna

4) ractpyna

4. 13 me301epMbl (HOPMHUPYIOTCS:
1) nerkue

2) TIcYCHb

3) KPOBEHOCHBIE COCY/IbI

4) HepBHAs cHCTEMa

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

2) am$uOuii, MTHII, MIEKOITUTAFOIINX

3) 3eMHOBOJIHBIX, MPECMBIKAIOIIHXCS

4) TTUI], MIIEKOITUTAIOIINX

6. YcTaHOBUTE COOTBETCTBHUE MCXKAY THUIIAMHA HOCT3M6pI/IOHaJ'IbHOFO pa3sBUTHA H
KOHKPCTHBIMH OpPTraHU3MaMMU:

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

3) Bonbinas manga

4) Maiickuii xKyK

5) peBecHas KBakIa
6) I'omy6oit KuT

7) O3epHas JAryIka
8) ITayk-kpecToBHK

7. 3aKoHYHTE ornpeaejaeHue. CnusHHuE MOJ0BBIX KIETOK -

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




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

9TajI0OHbI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

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

OTBET OILIOJIOTBOPEHHUE 3UroTa OpraHoreHe3

KonTpoanpyembie komnerenunu: OK 02

Tema 2.3. 33KOHOMepHOCTI/I HacJeaoBanus. CuenjieHHOe HacJIeloBaHue NMPpU3HAKOB
Pesym,TaT oﬁyqe}mﬂ 0 TeMe. ONMChIBATH 3aKOHOMEPHOCTHM HACJICACTBCHHOCTU H

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

TecroBoe 3a1aHue
1. K B3aumoieficTBUSIM aJIJIEIbHBIX TEHOB HE OTHOCSHT:
1) smucTas, moJMMepHIo, MOIU(PHUIMPYIOIIEe ICHCTBHE TEHOB
2) KoOTepaluio, MHOKECTBEHHBIH ajlien3mM
3) cBepXAOMHHHUPOBAHNE, KOMILIEMEHTAPHOCTh
4) KOTOMUHHUPOBAHUE, MPOMEKYTOUHOE JOMUHUPOBAHUE

2. IlposiBieHHe y TETEPO3UTOT TMPHU3HAKOB, JCTEPMHUHHPYEMBIX IBYMS aJUICIISIMH,

HaOIroMaeTCs Mpu:

1) cBepXIOMHUHUPOBAHUHU
2) snucrase

3) KOIOMUHUPOBAHUH

4) onmumepun

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

2) cBepXIOMHUHHUPOBAHHE

3) nosHOE TOMUHHUPOBAHUE

4) npoMeXyTOYHOE JOMUHUPOBAHUE

4, Hacnenosanue IIMHIIHJIIOBO M OKpaCKu 'y KpPOJIMKOB KOHTPOJIMPYCTCA TpEMA

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

1) KOMILIEMEHTAPHOCTH

2) Koomeparuu

3) MHO’KECTBEHHOTO aJlIeIIN3Ma
4) noaumMepun

5. IosiBnenue HOBOO6pa3OBaHHﬁ npu COBMCECTHOM JIeNCTBUU ABYX JOMHWHAHTHBIX

HCAJUJICJIbHBIX T'€HOB, KOI'la B T'OMO3HUI'OTHOM HWJIM B T'CTCPO3UTOTHOM COCTOSHUU PA3BUBACTCA
HOBBIU IMPpU3HAK, Ha6moz[aeTc;1 npu:

1) KOMIUJIEeMEHTapHOCTH

2) Koormepamnuu

3) MOTHOM JJOMUHUPOBAHUU

4) neficTBUU reHOB-MOAU(PHKATOPOB

6. Eciu OJIMH JOMHUHAHTHBIN I'eH IOJABJISCT ICHCTBHE Apyroro J[0OMMHaHTHOT'O0 I'€Ha, TO

— 3TO pUMep:

1) peneccuBHOrO ANMUCTa3a




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

7. CueryieHHOE HaclleJJOBaHUE -

1) coBmecTHOE HacIeI0BaHUE JTIOOBIX TEHOB

2) COBMECTHOE HACJICZIOBAHNE TEHOB, JIOKATM30BAHHBIX B OJTHOW XPOMOCOME
3) HacJIeIOBaHKUE TEHOB, KOHTPOIHPYIONIUX CXOIHBIC MPU3HAKH

4) HaclieqoBaHUE TEHOB Pa3HBIX XPOMOCOM

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

2) HOYHAsI KpacaBHIla

3) Myxu po30dHUITEI

4) MbIIITH

9. Kakue nmpu3Haky MOTYT HACJI€OBAThCS C TTOJIOM YeIOBeKa?
1) poct

2) 1BeT a3

3) MaJIBTOHU3M

4) cniocoOHOCTH K (prusmueckoit padote

10. Yucro rpymi CenyIeHns B KApUOTHUIIE YEIOBEKA
1)1

2)2

3) 46

4) 23

11. B ompitax T. Moprana mnpu ckpemuBanuud TuOpuaHoro camia (AaBb) u
JTUTOMO3UTOTHOM PEIleCCUBHOM caMkH (aabb) HabIOIaI0Ch

1) monHOE crieTIeHNE

2) HETIOTHOE CIICTUICHUE

3) HE3aBHCHMOE HACIIeZIOBAaHUE

4) cB00OOTHOE HACIICIOBAHUE

12. Kpoccunrosep - 310

1) 0OMEH IreHeTHYECKUM MaTepUAIOM MEX/Ty Pa3THYHBIMH XPOMOCOMaMU

2) oOMeH (hparMeHTaMu MEXy ayTOCOMaMH U TOHOCOMaMH

3) oOMeH (hparMeHTaMHu MEXy XpOMaTHIAMU OJHON XPOMOCOMBI

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

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

2) OOJIbHBIE B Ka)KIOM TIOKOJIEHUU

3) paBHOBEPOSTHO OOJICIOT MYXKUHHBI U KEHIITUHBI

4) GOJBHBI KEHIIHUHBI 110 JTMHUU MaTepr

14. Cuna cueruieHusi TeHOB B XpOMOCOME

1) He 3aBUCHUT OT B3aMMOPACIIOI0KEHUS TCHOB

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

4) 0OpaTHO MPOTIOPIIUOHATHFHA PACCTOSHUIO MEXK/Ty TeHAMHU



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

2) ecnu MaTh reTEpPO3UTOTHA, a OTell OoJieeT reMo e

3) eciu OTell ¥ TOMO3UTOTHASI MaTh 3I0POBBI

4) ecny MaTh TETEPO3UIOTHA, & OTEL[ 310POB

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

reModuinei?

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

4) B m00OOM citydae poJsTcs OOJIbHBIC IETH

ITAJOHBI OTBETOB:

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

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

Konrposmpyemsie komnerenunu: OK 01, OK 02

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

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

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

2. BoiOepuTe 1Ba BepPHBIX OTBETA U3 MATH.
MyranuoHHas HM3MEHUMBOCTh TIepelaeTcs II0 HacIeNCTBY, TaK Kak BO3HHUKAaeT B

MHOTOKJICTOYHOM OpPraHu3Me B:

1) Muokapue

2) sineKIeTKax

3) u1a3Me KpoBu

4) MEKKIIETOYHOM BEIlleCTBE

5) cnepmaTo3onaax

3. BoiOepuTe 1Ba BepPHBIX OTBETA U3 MSATH.
Hopwma peaknuu:

1) u3MeHseT reHOTHUIT OpraHu3Ma

2) ompenensercs TeHOTUIIOM OpraHru3Ma

3) BeAeT K MyTaluuu

4) U3MEHSIET JJOKYChI T€HOB

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

4. Bce mnpuBegéHHble HM)Ke NPU3HAKH, KPOMe ABYX, MOKHO HCIHO0JIb30BaTh B




KayecTBe MPHUMepa XPOMOCOMHBIX NepecTPoeK.

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

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

2) 3ameHa 0JHOTO HYKJIEOTH1a Ha pyroii B ctpykrype JHK

3) KonupoBanue yyactka XpoMOCOMBI

4) Ytpara yyacTka XpOMOCOMBI

5) VI3MeHeHne KOJIrm4ecTBa XpOMOCOM, KOTOPOE KPaTHO TaryIonIHOMY Habopy

5. Boi0epuTe 1Ba BEPHBIX 0TBETA U3 MATH.

N3MEeHUNBOCTH, KOTOpAst UTPACT PEIIAIONIYIO POJIH B ABOJIIOINU:
1) cooTHOCHUTENBbHAS

2) onpenenéHHas

3) MyTanmoHHas

4) sKoJioruuecKas

5) reHoTUTIIMYECKAs

6. BoiOepuTe 1Ba BepHBIX 0TBETA U3 MSATH.

K HacnencTBeHHOM U3MEHUYUBOCTH HE OTHOCUTCS] H3MEHUYHUBOCTh
1) uHaMBUAYaNIbHAS

2) MyTalMOHHAas

3) MmouduKamoHHas

4) xoMOUHaTUBHAs

5) onpeneneHHas

7. BbiOepuTe TPU BEPHBIX 0TBETA U3 1IECTH.

MyranuoHHast ”3MEHYUBOCTH 00YCIOBIICHA!

1) cimpanuzanueit XxpoMocom

2) cllydaifHOM BCTpeUel TaMeT NP OTUIOJ0TBOPEHUH

3) 3aMeHOU HYKIICOTHIOB

4) U3MEHEeHHEM YHCIIa XPOMOCOM

5) HE3aBUCHUMBIM PACX0kKJICHUEM TOMOJIOTUYHBIX XPOMOCOM B Meio3e
6) BCTaBKOW HYKJICOTHIOB

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

XapakTepucTHKa MyTaIlluu Bun myranuu

1) u3MeHeHHe MOoCIeI0BaTEIbHOCTH HYKIeoTH10B B MoJiekyne JIHK A) rennas

2) U3MEHEHUE CTPOCHUS XPOMOCOM b) xpomocomuas
3) U3MEHEHUe YuCiIa XpOMOCOM B Spe B) renomnas

4) noauIIonIUs
5) u3MeHeHue MOCIeI0BaTeIbHOCTH PACIIOI0KEHHS TCHOB

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

XapakTepuCTUKN U3MEHYHBOCTH Bup! n13MeHunBOCTH
1) u3mensieT peHoTun B Npeaenax HOpMbl PeaKkLuu A) MyTanroHHast
2) nepenaérces Mo HacleACTBY b) moaudukanmonnas

3) 3aTrparuBaeT reHbl, XPOMOCOMBI

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

6) aganTUBHA K YCIOBUSM CPEIbI



9TajJIOHbI 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, 25, 3B, 4B, 5b
Ne 3amanus 9

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

KonTtpoanpyembie komnerenuuu: OK 01, OK 02

Pasnea 4. Ikojaorug
Tema 4.1. Dxonornyeckue paxkropbl u cpeabl ku3Hu. [lomyiasinus, coodmiecTBa,

IKOCUCTEMDBI

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

oouTauus.

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

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

2) buoTuveckKue

3) aHTpOTIOTEHHBIE

4) OMOXMMHUYECKUE

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

2) OuoTHUYeCcKue

3) aHTPOIIOTCHHBIC

4) OMOXMMHUYECKUE

4, BO3I[€I‘/'ICTBI/IC YeJIOBEKA M €r0 X03IHCTBECHHOM ACATCIIBHOCTH HA JKUBBIC OPraHu3Mbl U

npupoay B 1ejiomM

1) abuotrueckue GakTOPsI

2) buotnyeckue (pakTopbl

3) aHTpOTIOreHHbIE (haKTOPHI
4) ¢usnonornyeckue GaxTopsl

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

2) orpaHUYMBAIOLINHA

3) abuoTHYECKHit

4) CcTUMYIUPYIOIIHNH

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

2) 6uoTHueckue GpakTopsl

3) aHTpomnoreHHble (PaKTOPLI

4) ¢puznonoruueckue GakTopbl



7. buotndeckumu (pakTopamu SIBISIFOTCS

1) ocymienue 60J0T, BEIpyOKa JIECOB, CTPOUTEIHCTBO JJOPOT

2) pactenusi, 0aKTepuu, TPUOBI, )KUBOTHBIC, BUPYCHI

3) mapa3uTu3M, XUIIHAYECTBO, KOHKYPEHIUS, CHMONO03

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

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

2) CTPOUTENHCTBO TIOTHH

3) oOMIBHBIN CHETOTa/T

4) MUTpaIuIo MTHII

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

2) CHJIBHBIMU TIepenagaMu JTaBJICHUS

3) HU3KOM TIJIOTHOCTHIO

4) orpaHMYE€HHON MTPOHMUIIAEMOCTBIO JJIsI CBETA

5) oOureM cBeTa U BBICOKUM COJIEp>KaHUuEM KUCIOpoJa

6) 3HAYUTENIbHBIMHU TI€penaiaMu TeMIepaTyp

10. HazemHo-BO3mymHass  cpega  OOWTaHHMS  XapaKTEPU3YeTCS  CIEAYIONIMMU
0COOEHHOCTSIMU

1) ManbIM coziep’KaHueM KUCIopoaa

2) cUJIbHBIMU NIEperajaMy 1aBJICHUS

3) HU3KOH TIJIOTHOCTHIO

4) orpaHMYECHHON MTPOHMIIAEMOCTBIO JJIsI CBETA

5) obunreM cBeTa M BICOKUM COJIEP’)KaHHEM KHCIIOPO/1a

6) 3HAYUTENbHBIMU NI€penaiaMu TeMIepaTyp

ITaJIOHBI OTBETOB:

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

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

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 07

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

TecToBOE 3a1aHHuE
1. SIBneHust KpyroBOpoTa BEUICCTB W DHEPTUH, MPOUCXOMSAININE IMPH y4acTUU >KHUBBIX
OpPraHu3MOB, U3y4alOT HA YPOBHE
1) GuochepHom
2) GUOTEOLIEHOTUYECKOM
3) NOMyJIAIMOHHO-BHIOBOM
4) opraHu3MEHHOM

2. HeoGxomumoe ycioBre COXpaHeHUs paBHOBecUs B buocdepe

1) sBOMIOLIMS OPraHUYECKOTO MUpa

2) 3aMKHYTBIM KpyroBOpPOT BELIECTB U 3HEPTUU

3) ycuieHue NPOMBIIIJIEHHON U CHUKEHUE CENTbCKOX03SMCTBEHHOM JIEATEIBHOCTH
4eJI0BEKa

4) ycuneHue cenbCKOX03IMCTBEHHON U CHUKEHHUE TPOMBILIUIEHHOM 1EATENbHOCTH




YCJI0BCKa

3. B 6uocdepe

1) Guomacca pacreHuii paBHa OMOMacce KUBOTHBIX

2) 6buomacca >KMBOTHBIX BO MHOTO pa3 IPEBbIIIAeT OMoMaccy pacTeHUN

3) Gromacca pacTeHH BO MHOTO pa3 MPEeBhIIIaeT OMoMaccy KUBOTHBIX

4) coOTHOIIIEHUsI OMOMACC PACTEHUH U )KUBOTHBIX MOCTOSIHHO U3MEHSIETCSI

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

2) cnocoOHa U3MEHSATHCS BO BPEMEHHU

3) COCTOUT U3 PKOCUCTEM

4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIECTB

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

1) oTcyTCcTBYET KHCIOPO.

2) OTCYTCTBYET CBET

3) oueHb HHU3Kas TemIepaTypa

4) pa3meniaeTcsi 030HOBBIN CIIOU

6. OOomouka 3emiH, HaceJeHHAas >KMBBIMH OpraHM3MaMU W TPeoOpa3OBaHHAS HMH,
Ha3bIBaeTCs

1) rugpocdepa

2) murocdepa

3) Hoocepa

4) buocdepa

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

1) Gakrepusim

2) pacTeHHsIM

3) kocMocy

4) 9enoBeKy

8. Ilognepxanuto paBHOBeCHs B OMoc(epe, ee eTOCTHOCTH CIIOCOOCTBYET
1) coxpaneHnue 6ropazHOOOpa3us

2) BCEJICHUE HOBBIX BHJIOB B 9KOCHUCTEMBI

3) co3naHue arpodKOCUCTEM

4) pacuirpeHue TIOMAan 3eMellb, 3aHIThIX KYJIbTYPHBIMH PAaCTCHUSIMH

9. YcroitunBocTh 6uocdeprl Kak r10OATFHOM SKOCUCTEMBI OIIPEIeIsAeTCs
1) pazHOOOpasuemM ee BUAOBOTO COCTaBa

2) KOHKYpEHIIHEH MeX Iy OpraHu3MaMHu

3) nomynSIMOHHBIMU BOJTHAMU

4) 3aKOHOMEPHOCTSAMHU HACJIEACTBEHHOCTH U H3MEHUHNBOCTH OPTaHU3MOB

10. Beigenenue B atMocepy OKCHIOB CEPHI, a30Ta BHI3BIBAET
1) yMeHbLIEHNE 030HOBOIO CIIOS

2) 3acoJIeHHe MUPOBOTO OKEaHa

3) BeINAJICHUE KUCTOTHBIX JOXKICH

4) yBenu4yeHne KOHIIEHTPAIIUU YIIIEKUCIIOTO Ta3a



9TajI0OHbI OTBETOB:

IN
ol
o
~
oo
©

Ne 3amanus 1 2 3 10

OTBET 1 2 3 4 4 4 4 1 1 3

Kontpoanpyemsie komnerennuu: OK 01, OK 02, OK 07

Tema 4.3. Bausinue aHTponoreHHbIX (pakTopoB Ha Guochepy

PesyabTaT o00yYeHHsi MO TeMe: OINUCHIBaTh TIIOOATBHBIE W  PETHOHAIBHBIC
OKOJIOTUYCCKUEC HpO6J'I€MI)I U IIYTH HUX MHHUMH3ALWH. Hpe;maraTI, C0COOBI I[eI;'ICTBPIﬂ 110
0e30MacHOMY TIOBEICHHUIO M CHIDKCHHIO BIMSHHS YellOBEKa Ha NMPHPOJHYIO cpeay. Beibupars
MEpBI 7151 COXpaHEHUs1 OMOpa3HOOOpa3usl.

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

2. U3 cimcka BeIOEpUTE MPSMON aHTPOTIOTEHHBIH (hakTop
1) SKCTOPT TOTJIMBHBIX MEIUIET

2) IPOU3BOJICTBO MOPOKEHOTO

3) BbIpyOKa pouiu

4) BbIIJIaBKa MeTaJlIa

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

2) CTPOUTENHCTBO HOBOTO MOCENKA

3) MoJIepHU3AIMS OYMCTHBIX COOPYKEHUN CTaporo 3aBojia
4) OXOTHHYUN CE30H

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

2) U3MEHCHUIO HEOMOIOTMYECKUX MPOIIECCOB

3) U3MEHCHUIO KITUMaTa

4) HapyIICHUIO a30HOBOTO CIIOS

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




1) Bomopoaa
2) yrimepona
3) azora

4) kuciaoposaa

6. Pa3Benka, 1o0bIva, mepepabOTKa MOJIE3HBIX HCKOITAEMBIX - 3TO KaKas JeSTeIIbHOCTh?
1) ropHO-TeXHUYECKas

2) MH)KEHEPHO-CTPOUTEIbHAS

3) CeNbCKOXO3SICTBEHHAS

4) umxeHepHas

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

2) MHKUHEPHO-CTPOUTEIbHAS

3) CeNbCKOXO3SIMCTBEHHAS

8. K yeMy nmpuBOJHT CBEICHUE JIECOB?

1) K UI3MEHEHHIO ra30BOr0 COCTaBa aTMOCHEphI
2) K M3MEHEHHUIO KIIMMATHYECKUX YCIOBUM

3) K M3MEHEHHUIO COCTOSIHUSI [T0YB

4) BCe OTBETHI BEPHBI

9. H3meHeHus mnpupoabl B pe3yiabTaTe MPSAMOro BO3ACUCTBUS  XO3SHCTBEHHOM

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

310 ...7

1) xpaTkoBpeMeHHOE
2) HEeNmoCPeACTBEHHOE
3) KOCBEHHOE

4) crabunuzupyromiee

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

1) npupoaonoIbE30BaHKE
2) BKOJIOT s

3) sKocucTeMa

4) GMOTEXHOJIOTHUS



9TajIOHbI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

10

OTBET 1 3 3 2 2 1

KonTtpoanpyemsie komnerennuu: OK 01, OK 02, OK 07

Kpurtepuu oneHuBaHus:

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




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

KosnuectBo popm T3

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

Paznen 2. Crpoenne u  QyHKUUH 34 3 28 3 0 OK 01, OK 02
Oprasm3ma
Tema  2.2.  OHTOreHe3  pacTeHHH, 9 3 5 1 0 OK 02
YKUBOTHBIX U YEIIOBEKA
Tema 2.3. 3aKOHOMEPHOCTH
HacJIeI0BaHUs. Cueniennoe 16 0 16 0 0 OK 01, OK 02
HaCJIeIOBaHUE IPU3HAKOB
Tema 2.4. 3aKOHOMEPHOCTH N3MEHUNBOCTH 9 0 7 2 0 OK 01, OK 02
Pasgen 4. Dxomorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxonoruueckuwe QakTOpsl H
cpenbl >xku3HU. [lomymsammsi, cooOrmecTsa, 10 0 10 0 0 OK 01, OK 02, OK 07
9KOCHUCTEMBI
Tema 4.2. buochepa - rnobanpHas 10 0 10 0 0 OK 01, OK 02, OK 07
9KOJIOTUYECKasl CHCTEMa
Tema 4.3. Biusaue aHTPONOTEHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

(dhakTopoB Ha Orochepy




4.1.2.5. YcTHbIe cO00IIeHNS ¢ Tpe3eHTanunei

Paznen 1. Kierka — cTpyKTYpPHO-QYHKIMOHAJIbHAS €IMHUIA 5KUBOT'O

Tema 1.2. CTpyKTYpHO-QYHKIMOHAJIbHASI OPraHU3alus KJIeTOK

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

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Yex-1UCT /151 OLIEHKH NPe3eHTAllil 0 BUPYCHOM MJIH 0aKTepHaJbHOM 3200/IeBAHUU
OneHuTe Npe3eHTaUIo N0 CIETYIOIUM KPUTEPUSIM:

Hanuyuwue (1 6amn) /

DeMEeHTHI COIEPKaAHUI
P otcyrcTBHe (0 6ayIOB)

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

Ornrcanpl TPU3HAKK M CHMIITOMBI 3a00JI€BaHUS

VYkazaHsl IyTH Nepegayn 3a00J1€BaHUs

Onucana uardocTrhka

HpI/IBeHeH MEPCUCHBb UCIOJB3YEMBIX JICKAPCTBCHHBIX BCUICCTB

Onucanpl 0cOOEHHOCTH MPUMEHEHUSI aHTUOMOTHKOB

Onucanbl Mepbl TPOUITAKTHKI

YKkazaHbl ICTOUHUKH HH(OpMauu

QXN |g|~|w N

CoOnrofieHue eMHOTO CTUIIS IPE3EHTALNH

-
©

Marepuain OblT HHTEPECEH

-
=

Marepwuai ObLI 1TOJIE3EH

Ixana nepeBoaa 6a/U1I0B B OTMETKY:

«5» - 11-10 GamoB

«4» - 9-8 GamnoB

«3» - 7-6 OamIoB

«2» - MeHee 6 0aJTOB WJTH OTCYTCTBUE PAOOTHI



4.1.2.6. KonTpo/bHbIe padoThl

3amaHus A0 KOHTPOJBHBIX pabOT, KOTOpBIE TMPOBOAATCS Ha 3aHATHAX IOCIE 3aBEPUICHUS
M3y4YeHHS TEPBOTrO, BTOPOTO U YETBEPTOro pasnenoB. Ilocie 3aBeplieHus MATOTO paszesia KOHTPOJIbHas
pabora mpoBoguTcs B (OpMe 3alMTHI Keiica: MpPEACTAaBICHUSA pE3yIbTaTOB pEIICHHS KeicoB
(BBICTYIUICHHE C MPE3EHTaLE).

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

KonTposbhas padora «MoJieKy/IsipHbIii yPOBeHb OPraHU3ALHH KU BOT0»

Pe3yabTaThl 00yYeHHs: XapaKTepH30BaTh CTPYKTYPHO-(PYHKIIMOHAIBHYIO OPTaHU3AIHIO KIICTKU
Ha OCHOBE HAOIIOIEHU.

KonTpoumnpyembie komnerennuu: OK 01, OK 02, OK 04

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

— XapaKTepu30BaTh CTPOCHUE U (PYHKIIMH OCHOBHBIX OMOMOJIMMEPOB, KIETKU U €€ CTPYKTYpPHBIX
AIIEMEHTOB;

— OIIPCACIIATDb PE3YIbTATEI U3BMCHCHUA TCHETUYCCKOT'O KOAAa B IIpoeCcCax MaTPUYHOTO CHUHTE3Aa,

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

KonrponbHas pabora mpezacraBisieT coOol 3aiaHus B TECTOBOM (hopMe pa3IM4HOTO YpPOBHS
CIIOKHOCTHU: «HHM3KHI», «CPETHHN» M «BBICOKHMIl». B 3aBHCHMOCTH OT THNa M TPYAHOCTH 3aJaHHS €TO
BBITTOJTHEHUE OIIGHUBACTCSI Pa3HbIM YHCIOM OayutoB. BEIMOIHEHNE KaXIO0TO 3aaHNsl «HU3KOTO» YPOBHS
CIIO)KHOCTH omueHuBaerca | Oamiom. 3a BBINONHEHHE 3aJaHUM «CPEJHET0» YPOBHS CIOXKHOCTH B
3aBUCHMOCTH OT MOJHOTHI ¥ MPABUIBHOCTH OTBETA MIPHUCBAMBAETCA 10 2 OayuIoB.

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

Pacnipenienienue 3aaHuii 1o YPOBHSM CI0XKHOCTH ITPEACTABICHO B CIEAYIONIeH TabiuIe:

YpoBeHb IIpouenTHoe
CJIOKHOCTH baaa coaepxxaHue Tun Bonpocos

3alaHuA 3alaHui

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

Cpennwmit 2 15% - MHOXKECTBEHHBIN BBIOOD;
- BONPOCHI HAa YIOPSJIOYMBAHHE WM YCTaHOBIICHHE
IIPABUIIBHOM 10 CJICI0OBATEILHOCTH

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

Kpurepuu orieHrBaHus pyOeKHON KOHTPOJIbHOM paboThI:

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

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




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

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

2) ryaHuH Y LIUTO3UH;

3) UMTO3MH U ypaIum;

4) ypauui 1 aJieHuH.

3. Beibepute pynxuto uPHK?

1) xpaHeHue reHeTHYeCcKo nHpopMauu;

2) TpaHCIIOPT aMUHOKHUCIJIOTHI B puOOCOMY;

3) BXOZIUT B COCTaB puboCoMm;

4) nepenoc renernyeckoit uHpopmamuio ot J{HK k pubocome.

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

2) pubocowm;

3) Me30coM.;

4) xomruiekca [ombmKu.

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

2) SHIIOTUTa3MATHYECKYIO CETh;

3) pubOOCOMBI M1 ME30COMBI,

4) xomruiekce [0nbKH U JTU30COMBI.

6. Kakue opraHouil BCTpEYarOTCs TOJBKO B PACTUTEIIbHBIX KICTKaX?
1) sHIOTUIa3MaTHYECKas CETh;

2) TUIaCTU/IBI;

3) MUTOXOHIpHUH;

4) xomruiekc ['onbmKu.

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

2) LIEHTPOCOMY U LIEHTPHUOJIH;

3) UEHTPUONIU U LICHTPOMEDY;

4) ueHTpoMepy U IUIeYH.

8. K aBroTpoham oTHOCATCHA. .

1) BUpYCHI;

2) XeMOCHHTE3UpYIOLUe OaKTepuu;
3) rpuOsI;

4) napazutuyeckue OakTepuu.

9. Tpanckpunuus — 3710...

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

4) cuntes uPHK na marpune IHK.



10. Ecnn koqupyromasi 6eok 9acth reHa coaepxkut 6000 map HyKICOTHIOB, TO CKOJIBKO aMUHOKHUCIIOT B

KOJMpyeMOi MoJjieKyse Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue U3 nepeyuciaeHHbIX O0JIE3HEH, BHI3BIBAIOTCS BUPYCAMHU?

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

3) CIIN/ u rpumn;

4) rpumni u TyOepKyInes;

12. B pe3ynbrare nepBoro AejieHusl Meio3a MponucxoIuT:

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

3) coxpaHeHue UCXOAHOro Habopa XpOMOCOM.

13. Yto mpoucxoaut B aHadasze 11 meitoza?

1) ciupanuzanus XpoMocoM;

2) pacxok/ieHue K MOJ0caM JABYXPOMATUAHBIX XPOMOCOM;

3) pacxoxJieHHe K MOJF0CaM XpPOMATH;

4) pacnojoXeHHe XpOMOCOM B IJIOCKOCTH 3KBaTOpa KIETKH.

14. YcTaHOBUTE COOTBETCTBHE

Opranounj

DOyHKIMS

1) pubocoma

A) nepeBapuBaHHE OTMEPIINX KIETOK

2) XJI0POTIIACTHI

b) dorocunTes

3) TU30COMBI

B) cunres Genka

4) HeHTPUOITH

') oOpazoBaHue BepeTeHA JACTICHUS

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

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

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

7) a3or.

16. YcTaHOBUTE COOTBETCTBHUE

I'pynmbel aMUHOKHCIIOT

IIpencraBurenu

1) HeiitpasibHble

A) ryTaMHHOBAsi KUCIIOTA

2) Kucnsle

b) nu3un

3) OcHOBHBIE

B) anmanun

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

JIaHHO MOJICKYJIC HYKJICOTHAOB, COACPIKAIINUX I_II/ITOSI/IH?

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




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

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuactox monekynsl JIHK cocroutr uz 60 map Hywieotuao. OmnpeaenuTe JUIMHY 3TOrO y4acTKa
(paccrosinue mexay Hykineorunamu B JJIHK coctasmser 0,34 Hm)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment mousekynsl JIHK conepxkut 1230 HykneoTuaHbBIX ocTaTkoB. CKOJIBKO aMUHOKHUCIIOT OyAeT
BXOJIUTh B COCTaB Oemka?

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

Paznea 2. Ctpoenne 1 GyVHKIIUY OPpranu3Ma

Kontpoabnasi padora «Crpoenue u yHKUMHA OPraHU3Ma»

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

Kontposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

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

- OIIMCBIBATh CTPOCHUE U B3aUMOCBSI3b YaCTe MHOTOKJIETOYHOTO OPraHu3Ma;

- XapaKTepU30BaTh CIIOCOObI PA3MHOXKEHHUS;

- OIIMCBIBATh CTAJMHM OHTOTCHE3a PACTEHUH, ’KUBOTHBIX U YEJIOBEKA;

- OIIMCBIBATh 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH U U3MEHYUBOCTH.

KonrponbHas pabora mpencrasiser coOoll 3afaHusi B TECTOBOM (opMe pa3iMyHOro YpOBHS
CIIO)KHOCTH: «HU3KHI», «CPEOHUI» U «BBICOKHI». B 3aBUCMMOCTH OT THUNAa M TPyOHOCTH 3aJaHUS €ro
BBITIOJIHEHUE OIICHWBAETCS pa3HbIM YMCIIOM OaoB. BhINOIHEHHE KaXKAOTO 3a/aHUSl «HU3KOT0» YPOBHS
CIIO)KHOCTU OIleHHBaerca 1 OamuioMm. 3a BBIMOMHEHHE 3aaHUM «CPEIHEro» YPOBHS CJIOXKHOCTHU B
3aBHCUMOCTH OT MOJIHOTHI U MPABUJIBHOCTH OTBETA MPUCBaUBaETCs J10 2 OaJlIoB.

K 3amaHuio «BBICOKOTO» YPOBHSI CJOXHOCTH OTHOCUTCSI pelieHue 3anad. Ilpu mnpaBuiibHOM
pellIeHNH 3aJaHUI «BBICOKOT0» YPOBHSI ITpHcBauBaeTcs 3 Gasia.

Pacnpenenenue 3a1anuii o ypoBHSAM CI0KHOCTH IMPEACTABICHO B CIEAYIOIeH TabauLe:




YpoBeHb IIpouenTHoOe
CJI0KHOCTH Baan cojiep:KaHue Tun Bonpocos

3aaHus 3aaHui

Huzkuii 1 65% - 33/I1aHUs C BLIOOPOM OJIHOTO MPABUIIBHOTO OTBETA

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

Bricokuii 3 20 % - CUTYyallMOHHBIE 3a/1a4u 17015 BOIIPOCHI,
IPeyCMaTPUBAIOIINE PAa3BEPHYTHI OTBET

Kputepuu onieHrBanus pyoexHOM KOHTPOJIbHOM pabOThI:

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

«YIOBIIETBOPHUTEIHHO 50-69%
«HEYIOBJIETBOPUTEIIEHOY menee 49%

1. Kaxkoii crmoco6 pa3sMHOKEHUS SBIISETCS TOJIOBBIM?
1) BereraruBHO€ pa3MHOXKECHHE

2) I'enepaTuBHOE pa3MHOKEHUE

3) IloukoBanue

4) IlpuBuBKa

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

2) Ipornecc popmupoBanms criop

3) Hakomnenue sueprun Mosiekyinoid ATD

4) Marpuunslii cuate3 u-PHK

3. Kakue reHsl He IMEIOT MMApHBIX aJUICJIbHBIX TE€HOB B OpraHu3Me?
1) PeeccuBHbIe

2) JloMuHaHTHBIC

3) CueruieHHbIC ¢ Y-XPOMOCOMO#

4) CuerieHHbIE C ayTOCOMaMU

4. IToToMCTBY He TIepelaloTCsl MyTalluu
1) I'ernsie

2) XpoMOCOMHBIE

3) Comaruueckue

4) l'eHOMHBIE

5. VKaxuTe TeHOTHUII YeIOBeKa, €CITH Mo (DEHOTHUITY OH CBETIIOBOJIOCHIH U rOJy0O0TIIa3bIi
1) AABB

2) AaBB

3) aaBB

4) AaBB




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

2) O 11eI0CTHOCTH TE€HOTHIIA

3) O6 aBTOHOMHOCTH T€HOB

4) O BBICOKOM aKTUBHOCTHU I'€HOB

7. Hanuuune B raMere OJJHOTO I'eHa U3 KaX /10 Hapel ajulesieil - 3T0 HUTOJIOrH4ecKasi OCHOBA
1) XpoMOCOMHO# T€OpUU HACIIEACTBEHHOCTU

2) 3akoHa CIEIUICHHOTO HACJIEI0BAHUS

3) 3akoHa HE3aBHUCUMOTO HACIIEIOBaHUS

4) I'unoTe3sl YUCTOTHI TAMET

8. Kak 0603Ha4ar0TCsi reHOTUIBI 0CO0eH Mpu TUTHOPUAHOM CKPEIIMBaHUU
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BeBB

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

2) [Be

3) Tpu

4) Yetsipe

10. V oprauu3mMoB C OJAMHAKOBBIM T€HOTHIIOM II0J] BJIMSHUEM YCJIOBUM CpeIbl BO3HUKAET
H3MEHYUBOCTD

1) KomOGunaruBHas

2) I'enoTunyeckas

3) HacnencrBenHnas

4) MoaudukarmoHHas

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

2) 'eHomMHas

3) XpomocoMHast

4) AyrocomHas

12. Kakas 60yie3Hb UeI0BeKa - pe3yabTaT FTeHHON MyTalluu
1) Cunapom npuoOpeTEHHOTO UMMYHO e HUITUTA

2) I'punm

3) CeprnoBUAHOKIIETOUHAS aHEMUS

4) T'ermatut

13. Yucras nuHUSA pacTeHUN - 3TO NOTOMCTBO
1) l'erepo3urotnbix popm

2) OnHOM caMOOMBLISIONIEHCS 0cO0H

3) MexcoproBoro rudpua

4) JIByX reTepo3UroTHbIX JTMHUN

14. YeM 3urora oTJIM4aeTCs OT TaMEThI?

1) comepkuT ABOMHHOM HAOOP XPOMOCOM

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



4) obpazyercs myTéM Meiio3a
5) siBIseTCS NEPBOM KIETKOM HOBOTO OpraHu3Ma
6) 3TO crielMaTIM3UpOBaHHAs KJIETKA, yYaCTBYIOIIAs B I10JIOBOM Pa3MHOXKEHUU

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

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

B) Y IOTOMKOB HOSABJIAAIOTCA HOBBIC aJIJICJIbHBIC I'CHBI

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

E) oOycnoBiiena koHboTaniuei ¥ MepeKpECTOM XpOMOCOM

16. YcraHoBuTe MOCICA0OBATCIIBHOCTG PAa3BUTHUA MAIIOPOTHUKOB, Ha4YuHasd CO B3pOCIIOro

OopraHusma.
1) pa3BuTHE Ha HWKHEN CTOPOHE 3apPOCTKA MYKCKUX U KEHCKUX TaMeT
2) oOpa3oBaHUE HA HIKHEH CTOPOHE JIMCTA MANOPOTHUKA CIIOPAHTHEB CO CIIOPaMH
3) nepeaBuKEHHUE CIIEPMATO30UI0B K SHIIEKIIETKE C MOMOIIBIO BOJIBI, OTIOIOTBOPEHHE
4) npopacTaHue CIIOpPbI U pa3BUTHE U3 HEE MAJICHBKOM 3€JEHON TUIACTUHKHU - 3apOCTKA

5) pa3BuTHE U3 3UTOTHI 3aPO/IBIIIA, KOTOPHIN MPEBPAIIAETCS BO B3POCIIOE pACTEHHE TAaOPOTHUKA

17. KakoBa BEpOATHOCTb POXKACHHUS BBICOKHUX JETEM Yy IE€TEPO3UTOTHBIX POAMTENIEH C HU3KUM

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

18. Omnpenenute Te€HOTUNBI POAUTENEH, MUMEIOIIMUX Kapue Iva3za, €CIM B HMX IMOTOMCTBE TPH

Kaperia3blX U OJMH rojyooria3sii pe0EHOK (A - Kapue r1a3a JOMUHUPYIOT HaJl TOJTYObIMU).
1)aax AA
2) AA X Aa
3) AAx AA
4) Aax Aa

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

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

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

MOJIYYUTCS OT CKPEIIMBAHUSA JBYX F€TEPO3UTOTHBIX PACTEHUH C TIOJI0CATHIMHU MI0AaMuU?
1) 25% - ¢ mosnocatoit okpackoii, 75% - ¢ TIaaKoi OKPaCKoOi.
2) 50% - ¢ monocatoit okpackoit, 50% - ¢ TIaaKON OKPACKOHA.
3) 75% - ¢ monocatoit okpackoit, 25% - ¢ TIaaAKON OKPACKOH.
4) 85% - ¢ monocaroit okpackoit, 15% - ¢ raaKoi OKpackoi.
ITAJIOHBI OTBETOB:

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




Pasnea 4. Ikogorug

KOHTpOJIBHaﬂ paﬁoTa «TeopeanecKne ACIMEKTbI IKOJOI'UN»

Pesynbrar 00yueHMs. apryMEHTHpPOBATh HEOOXOJMMOCTh  COXPaHEHHs  MHOTo0Opa3us
OPraHu3MOB C IIeTIbI0 OEPEKHOTO OTHOIICHUS K OKPYXKAIOIIEH cperie.

Kontpoanpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, TIK 1.3.

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

- OIIMCBIBATH CBSI3b MEXY OPTaHU3MOM U CpeNloil ero oOuTaHus;

- YCTaHaBJIMBaTh CBSI3b CTPYKTYPHI U CBOMCTB 3KOCUCTEM,;

- YCTaHaBIIMBaTh CBSI3b MEXAY CTPYKTYpaMu OHOChEpHI;

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

Konrponbhas paborta mpencrtasiser coOoil 3aJjaHMs B TECTOBOM (OopMe pa3IMUHOTO YpPOBHS
CIOKHOCTH: «HU3KHI», «CPEIHUI» U «BBICOKMI». B 3aBUCMMOCTH OT THNA W TPYIHOCTH 3aJaHUS €r0
BBINIOJTHEHUE OLIEHUBACTCS Pa3HbIM YHCIOM OaioB. BhINoONHEHNE KaXA0ro 3aJaHusl «HU3KOT0» YPOBHS
CIIO)KHOCTH oOIleHuBaeTrcst | OamioMm. 3a BBINOJNHEHUE 3aJaHUN «CPEAHEr0» YpPOBHS CIIOKHOCTH B
3aBUCHUMOCTHU OT MOJHOTHI U MPABUWJILHOCTH OTBETA MPUCBAaUBAETCs 10 2 OaioB.

Pacnipenenenue 3agannii o ypOBHSIM CIIOKHOCTH MPEACTABICHO B CIEAYIONIEH Ta0nuIle:

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

Kputepuu onienrBanus pyoexHOM KOHTPOJILHOM paboThI:

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

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

1 Dkonorus - Hayka, U3y4aromas:

A) BIMsIHME 3arps3HEHUH Ha OKPYXKAIOIIYIO Cpey

b) Bnusinue 3arpsi3sHeHUi Ha 3I0pPOBbE YETOBEKA

B) BusiHuE NeATEIPHOCTH YeIOBEKa Ha OKPYKAIOLIYIO Cpeny

I') B3aMMOOTHOIIIEHHUS OPTraHU3MOB C OKpYKarolled ux cpenoil oOMTaHus (B TOM 4ucClieé MHOrooOpasue
B3aMMOCBSI3€H UX C APYrMMU OPraHU3MaMH U COOOIIeCTBAMH )

2. TepMUH «IKOJIOTHUSD MPEITTIOKHUIL:
A) Apucrorens

b) O. T'ekkenb

B) Y. /lapsun



I') B. . Bepnanckuit

3. Cragus pasButus Ouocdepsl, KOTAa pa3ymMHas 4YelloBeuecKas ACSTeTbHOCTh CTAHOBUTCS TJIABHBIM
(ompenensiromuM) (HakTOpOM pa3BHUTHS Ha HAIICH IUIAHETE, Ha3bIBACTCS:

A) Texnocdepoii

b) anrponocdepoii

B) Hoocdepoit

I') cotmmocdepoit

4. Tlonynauus - 370:

A) rpyIa opraHu3MOB OJIHOTO BHJIa, 3aHUMAIOIIAs OTIPEIETICHHOE MPOCTPAHCTBO U (PYHKIIMOHHUPYIOIIAs
KaK 4acTh OMOTHYECKOTO COOOIIECTBA

b) rpynna opranu3MoB pa3HbIX BUJIOB, 3aHUMAIOIIAsl OMPEIEIEHHOE TPOCTPAHCTBO N(PYHKIIMOHUPYIOLIAS
KakK 4yacTb OMOTHYECKOTo cOOO0IIeCTBa

B) coBokynHOCTb 0c00el, PYHKIMOHUPYIOIUX KaK 4acTh OMOTUYECKOTO COOOIIECTBa

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

5. CnoxkHasi mpupoAHas cucreMa, oOpa3oBaHHasi COBMECTHO JKMBYILMMU M CBSI3aHHBIMU JIPYT C JAPYroM
BHUaMU, HA3bIBACTCA.

A) sxocucremMoi

b) buotormom

B) Guonenozom

I') Guocdepoit

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

b) Tponocdepoii

B) Guoreorienozom

I') sx3ocdepoit

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

b) Ouonenozom

B) 6uoTtornom

I') apeanom

8. CooOI1IeCTBO JKMBBIX OPraHU3MOB M CPEIbl UX OOMTaHHsS, COCTABJIAIOIICEe CIMHOE IIeJI0C HAa OCHOBE
YCTOWYMBOTO B3aUMOICHUCTBHS MEXKTy AJIEMEHTaMH )KMBOW M HE)KUBOM MPUPO/IbI, HA3BIBACTCS:

A) nmonynsuei

b) sxocucremoit

B) 6uocdepoit

I') OuoneHo30M

9. Kakne u3 abuornueckux ¢axropoB (1 — MuHepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPO/) TUMUTHPYIOT
pacmipocTpaHeHHE KU3HU B OKeaHe, HO 0OBIYHO HE JUMHUTHUPYIOT PAcIpOCTpaHEHUE KU3HU Ha cyie?
A)1,2

b) 1,4

B)2,3

24

10. Dxonoruyeckue (HaKTOpPbI, OKA3BIBAIOIINE HAWOOJbINEE BIWSHUE HA YHCIEHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIIUXCS:

A) abuotuueckue

b) 6uotnueckue



B) anTpomnorennsie
I') abuotnyeckue u OuoTUIECKHE

11. CrpouTensCTBO TUIOTHHBI MOYKHO paccMaTpUBarh Kak nmpumep (akropa:

A) abuoTHYECKOTO

b) 6uotnyeckoro

B) anTponorenHoro

') BOOOIIIE HE KOJIOTHIECKOTO

12. TonepaHTHOCTB — 3TO CIIOCOOHOCTH OPraHU3MOB:
A) BbIJIEp)KHUBATh U3MEHEHUSI YCIOBUMN KU3HU

b) npucnocaGnuBaThCsi K HOBBIM YCIOBUSIM
B) o0Opa3oBeiBatTh J0KaIbHBIE (HOPMBI

I') mpucnocabnuBaThCs K CTPOTO OMPEAECIIEHHBIM YCIOBUSM KU3HU

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

A) sHepreTu4ecKiM OIOIKETOM
b) sHepreTnueckoil CTOMMOCTBIO
B) sHepreruueckum pecypcom
I') rerioBbIM Oanancom

14. BuemiHee CXOACTBO, BO3HUKAIOIIEE Y MIPEICTABUTENCH pa3HBIX HEPOJCTBEHHBIX BUOB B PE3yIbTaTe

CXOIHOTO 00pa3a KM3HH, HA3bIBAIOT:
A) KOHBepreHuuen

b) mapannensHoO# ABOMIOITMEH

B) >xu3HeHHO# popmoit

I') mopdoorudeckoii amanraruen

15. HOH}’J’IHHI/IH, KOTOpasd 3aHUMAaET B COCTaBE 6I/IOHCH033 OMpCACIICHHOC IOJIOKCHUC, HA3bIBACTCA:

A) xu3HeHHOU (popmoii
b) sxonoruveckoi Humei
B) sxotunom

I') apeanom

16. Pacnipenenute nepeuncieHHble PaKTOPbl CPEbl 0 TPEM KaTETOPHSIM:

buotnueckne

AOuoruueckue

AHTpOHOI‘eHHHe

XI/IH_IHI/I‘ICCTBO, BBIPY6K8. JICCOB, BJIA)KHOCTb BO34yXad, TCMIICpATypa BO3AyXd, IMapa3uTHU3M, CBCT,
CTPOUTCIBCTBO 3I[aHPII>i, JAaBJICHUC BO31AYyXd, KOHKYpCHLU:, BbI6pOC YIUICKUCJIOIO Ta3a 3aBOJAOM,

COJICHOCTB BOJHI.

17. U3 MPEMIOKCHHOI'O CITUCKAa COCTABBTC IMAPbl OPraHU3MOB, KOTOPBIC B IPHUPOAC MOTYT HAXOAUTHCA B
CUMOHMOTHYECKHX (B38.I/IMOBBII‘O,I[HBIX) OTHOLICHUAX MCKIAY coboit (H8.3B3.HI/I}I OpraHnu3MoOB MOXKHO

HCIIOJIb30BaTh TOJBKO OJHUH pa3):

n4cia, FpI/I6 HOI[6epe3OBI/IK, aKTHUHUA, 6epe3a, PaK-OTHICIIbHUK, KOJIOKOJIBYUK, OCHHA, KIICBEP, FpI/I6

MOJJOCUHOBHK, KITyOEHBKOBBIE a30TQHUKCUPYIOIINE OaKTepUH.

18. U3 MNPEIIOKCHHOIO CIIMCKAa COCTABBTC IApbl OPraHU3MOB, MCXKAY KOTOPBIMU B HNPUPOAC MOTYT
O6pa3OBLIBaTBC${ TpO(I)I/I‘-ICCKI/IC (HI/IH_ICBBIC) CBA3HU (Ha3BaHI/I$I OpraHu3MOB MOXHO HCIIOJIB30BATh TOJILKO

OJIUH pa3):

Laruis, uBa, s, ame0a, 3asil-pycak, MypaBel, BoJHbIe OaKTepuu, KabaH, JATYIIKA, CMOPOIMHA, POCSHKA,

MYypaBbUHBIH JIeB, KOMap, TUTD.




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

TUTP, AU3EHTEpUitHAs ame0a, BOJK, KPOJIMK, MBI, capaHya, sicTped, KPOKOIWI, TYCh, JINCHUIIA, OKYHb,
00>Xbsl KOPOBKa, OCIIbI MeIBE/Ib, MEIOHOCHAS ITYeIa.

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

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

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

OTBET Im4eJiia - KOJIOKOJIBYUK

rpub noadepe3oBUK - Oepesa

AKTHHUA - paK-OTIICIIbHHUK

OCHHA - TPUO TOJJ0CHOBHK

KJIEBED - KIIyOCHBKOBBIE a30TUKCHUPYIOIINE OaKTepUHr

Ne 3aganus 18

OTBET JIATYIIKA - arIs
CMOPOJMHA - TS
3as1-pycak - TUTP
MYpaBeil - MypaBbUHBI JIEB
KOMap - POCsSIHKa
HBa - KabaH
BOJIHBIC OaKTEpHH - ameda
Ne 3aganus 19
OTBET TUTP, BOJIK, ICTPEO, KPOKOIWJI, JINCUIIA, OKYHb, OCIIBIH MEBE/Ib
Ne 3agaHus 20
OTBET THUJIOCTHBIC OaKTEPHH, TICHUITUILT

Pa3nea S. buoJjorusi B ;KU3HH

3amuTa KeiicoB: MpeacTaBJIeHNe Pe3y/IbTATOB PellieHUsl KelicoB

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

Kontpoanpyemsie komnerennuu: OK 01, OK 02, OK 04, T1K 1.3.

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

— aHAJIM3UPOBATh ITUUECKUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 007acTH OMOTEXHOJIIOTUH U
T€HETUYECKUX TEXHOJIOTUH.

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



Kpurepun orieHrBaHMs YCTHOTO COOOLICHHUS:

Kpurepun

Baaanl

OICHUBaAHUA

1 0aan

2 daJ1a

3 0a1a

1. CooTBETCTBHE
COZCp/KaHUs JOKJIaaa
3a9BJIEHHON TEME

coziep)KaHue JOKIaaa
JIMIIb YaCTUYHO
COOTBETCTBYET
3asBIICHHOI TeMe

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

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

2. CrerieHb
PaCKpPBITUS TEMBI

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

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

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

3.YMeHue J0CTyIHO
U TIOHATHO TepeaThb
CoJiep>KaHue TOKJIaaa
B BUJIE NTPE3CHTALUU

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

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

Ha OCHOBE
MPEACTABICHHON
Mpe3eHTaluU
dbopMupyeTcs TOJTHOE
MOHUMAaHNE TEMAaTUKH
UCCJIEIOBAHNUS,
PaCKpBITHI JeTalIN

KpI/ITepI/II/I OLICHMBAHUA IPEC3CHTAMU .

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

yqe6Horo Marcpuajia

HCIIOJIb3YyCMasl B
IMpE3CHTall1, HC
OTHOCHUTBCA K TEMC

Ipe/ICTaBICHHAS B
NPE3CHTAINH, OTHOCHUTCS
K TeMe, HO

HEJIOCTATOYHO TTOJTHO
PacKpBIBAIOT €€
coziep)KaHue

MIOJTHYIO M YETKYIO
uHpopmaruto,
JOCTATOYHYIO JIJIs
dhopMHUpOBaHUS
NPEICTABJICHUS O TEME

JIOTHKA U3JI0KEHUS
Marepuaia B
COOTBETCTBHH C INIAHOM
1 TEMOM 3aJaHus

Martepuall
IMPE3CHTALlNU HE
COOTBCTCTBYCT TCMC,
IjiaHa HET

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

marepuai,
[IPUBEICHHBIN B
MpE3EHTalUH,
MMOJHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus U
COCTaBJIEHHOMY IUIaHY

TCPMUHOJIOTHYCCKAA U

B IMPE3CHTAalN

B IIPC3CHTAIlUU

B IPC3CHTAalUU




opdorpadpugeckas
rpaMOTHOCTb

IIPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, HE BCE
TCPMUHBI MTPUMCHCHBI
0 CYIIECTBY

HPUCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TEPMHHBI
IPUMEHEHBI BEPHO

OTCYTCTBYIOT
opdorpaduyeckue
OIINOKHU, TEPMUHBI
PUMEHEHBI BEPHO

AKKypaTHOCTb U
OPUI'MHAJIBHOCTh
IIOCTPOEHUS

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

Hpe3eHTalus MOCTPOCHA
C y4eToM TpeOOBaHUM K
0(OpPMIICHHUIO, HO HET
enuHOoTo 0(opMIICHHUS
Cl1ai10B

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

Ixana nepeBoaa 0a/10B B 0TMETKY:

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

MeHee 6 6asIOB WM OTCYTCTBUE PAaOOTHI - «2»




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

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

Tema 1.2. CTpyKTypHO-QYHKIIMOHAJIbHAS OPraHU3AI U KJIETOK

Pesyabrar o00ydyeHHsi 1O Teme: pa3iMyaTb CYLIECTBEHHBIE IPU3HAKM CTPOCHMS KIIETOK
OpPraHu3MOB pa3HBIX IAPCTB XUBOW HpuUpoabl. [IpoBoauTh HAOMIONEHWE KIETOYHBIX CTPYKTYp U HX
M3MEHEHUH C OMOIIBI0O MUKPOCKOIIA.

JlabopaTopunas padora Nel
CTpoeHne KJIeTKHU

eap padoTbl: MO3HAKOMUTBHCA CO CTPOCHHEM >KMBOTHOM WM pacTUTENbHOM KieTku. [lokazarhb
MPUHIIUNIAATEHOE €IMHCTBO UX CTpOeHUsI. O3HAKOMHUTHCS C 0COOCHHOCTAMH CTPOEHUS KIETOK pacTeHUM
Y )KUBOTHBIX.

IIpakTHyeckas 4acTb padoThl

Xon padorbI:

1. PaccmoTpuTe BHYTpEHHEE CTPOEHUS KIETOK PAaCTEHUH M )KMBOTHBIX. PaccMoTpuTe OTIEeNbHBIC
KJICTKH Pa3IMYHBIX TKAaHEH.

2. YKaxxuTe 0COOCHHOCTH CTPOSHHMSI KJIETOK B CBSI3H C UX (DYHKIUSMH B OpPraHU3Me )KHBOTHOTO.

4. Cnenaiite oTuéT 0 paboTe B Mamkax JJis JIa0OpaTOPHBIX PabOT, 3apUCYHTE KIETKH U 0003HAUBTE
BUJIIMBIE B CBETOBOW MUKPOCKOIT OPTaHOHIBI DYKAPUOTHUIECKOH KIIETKH.

5. OnumuTe 0CHOBHBIE OPTaHOM Bl U UX (PYHKIUH.

6. 3apucyiTe U3y4YECHHbIC OPTaHOU/IBI.

CrenaiiTe BBIBOJ IO MPOJCTIaHHOMN padoTe.

KoHTposibHbIE BONPOCHI_(BLINOJIHUTH MUCLMEHHO):

1. 13 kakux OCHOBHBIX YacTel COCTOUT Jito0as KieTka?

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

3. Uem pa3nuyaroTcs 3TH KJICTKU?

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

Kontpoaupyembie komnerennun: OK 01, OK 02, OK 04

Paznen 4. Jxojorus

Tema 4.4. BausiHue cOHAIBLHO-IKOJOTHYECKUX (PAKTOPOB HA 310POBbe YeJIOBeKa

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

JlaGopaTopHasi padora Ne2
YMmcTBeHHast pad0TOCIIOCOOHOCTH

Iesan padoTsbl: Hccieq0BaHNE YMCTBEHHON pabOTOCIOCOOHOCTH.
O0opynoBaHue U MaTepuasbl: OyKBEHHBIE TAOIMIIbI, TECTHI, CEKYHIOMED

IIpakTyeckas 4yacTe padoThI

3aganue 1. UcciienoBanue yMCTBEHHOM padoThI YeI0BeKa

OCHOBHBIMH TIOKA3aTEISIMU YMCTBEHHOH pabOTOCOCOOHOCTH SIBIISIOTCS:

CKOpOCTL BBIINIOJIHCHUA 3aJaHUA, KOH]_IeHTpaI_II/IH, HCpCKJHOLIaCMOCTb, HpOIlyKTI/IBHOCTb nu
YCTOﬁHHBOCTb BHUMAHUSL.



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

Xox paboThI:
1. Hauano pa6orsl: B Tabnune AHdumoBa, mo komanne «Haunnaiite» B TeyeHue 4MHHYT T10
CEKYHJIOMEpPY Clie[lyeT BbIYEpKHYTHh OykBY, Hampumep, «H». Ilo xomanne «3akaHuuBaiiTe) ciemyer

OTMETHUTH MECTO B TabuIIE, IJe ObL 3aKOHYEH MTPOCMOTP.
2.I1o oKOHYAHMH MOACUHTANITE:
- 0011Iee KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB  S=
- KOJIMYECTBO BBIYEPKHYTHIX OYKB M=

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

- KOJIMYECTBO JOMYHUIEHHBIX OLIMOOK n=

3. Beruncaure:

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

- k03¢ unreHT yMmcTBeHHOH npoaykTuBHOCTH P = AS.

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

rae 0,5936 — cpennnii 00beM HHGOPMAIIH, TPUXOIANIANCS HA OJTUH 3HAK

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

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

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

3ananue 2. OnpenesieHne YpOBHS JIOTHYeCKOT0 MbIILICHUS.

Xoa paboTHhI.

Jns OLIEHKH JIOTMYECKOTO HWHTEIUICKTa HCHOJB3YIOT METOAUKY MHTEIUICKTYalbHbIX TECTOB.
OO6cnemyemMbIM TpeiaraeTcst 6JaHK ¢ TeCTOM U3 17 BompocoB. B kaxkiom Bompoce Hajo BeIOpaTh Oosiee
MOJXOASIINI OTBET MO aHAJIOTUM, IPUBEAECHHON B MpuMepe. BpeMsi BBINOJIHEHUS 7 MUHYT.

3amanue sBIsETCs MPOQeCcCHOHATLHO-OPUEHTUPOBAHHBIM.

OlLIeHKY JIOTUYECKOTO MHTEJUIEKTa MPOU3BOJIAT, UCIOJIb3Ysd KIIOU K TECTY U aHaJIU3UPYS YPOBHU
BeIpaxkeHHoCcTH JIN.

3aganme 3. Meromuka «[laMATL HA YACTIAY.

Xox padoTbI:

Meroauka npegHa3HayeHa JAJs OLECHKH KPaTKOBPEMEHHOH 3pUTENIbHOW HaMmsTH, ee o0bema U
TOYHOCTH. 3aJ]aHue 3aKJIF0YAETCsl B TOM, YTO 00OC/IenyeMbIM AeMOHCTpUpyeTcst B Teuenue 20c. Tabnuna ¢
12 ABy3HaYHBIMM YMCJIaMU, KOTOPbIE HY)KHO 3alIOMHUTB U [IOCJIE TOT0, Kak Tabnuua yopaHa, 3anucarb Ha
OnaHKe.

3aganue 4. OnpenesieHne 00bEMa BHUMAHMS Y YeJI0BEKA.

Xon padoTsI:

Hucrpykuus:

1. HcnelTyeMOMy [OarOT MHCTPYKLUMIO C 3aiaHueM: «B kBajgparax B Cily4allHOM HOpSAKE
«pazbpocanbl» yncaa ot 101 o 136. Bam npeacTtouT ux HailTH B Opsiike Bo3pacTaHus — cHavana 101,
3atem 102, 103 u T.a. nmo 136 (HaiineHHOE 4YMCIIO 3ayepKUBAeTCs KapaHpaimom). PaboTy HauMHaTh 10
KOMaH/IE 3KCIIEPUMEHTATOPAY.

2. OOpadoTKa pe3y1bTaTOB:

Omnpenenuts 00beM BHUMAaHUS IO GopMyIIe:

B=648:t,

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



3. CnenaiiTe BLIBOJ

KonTpo/ibHbIe BOIPochl

1 JlaiiTe mousitue paboToCHOCOOHOCTH.

2 Kakue Buibl pab0oTOCTIOCOOHOCTH CYIIECTBYIOT?

3 aiiTe MOHSATHE YyTOMIISIEMOCTH, IEPEYTOMIICHUSI.

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

5 Kakue MeTouku NpUMEHSIFOTCS JI71s1 OLIEHKH PE3EPBHBIX BO3MOXKHOCTEN
6 Ha ocHOBe Kakux Mep MOYKHO HOBBICHTH Pa0OTOCIIOCOOHOCTh M CHU3UTh
YTOMJISIEMOCTD?

Kontpoaupyembie komnerenuun: OK 02, OK 04, OK 07, ITIK 1.3.

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

Tema 1.2. CTpyKTypHO-QPYHKIMOHAJIbHAS OPraHU3alus KJIeTOK

PesyabTrar o00ydyeHHs1 MmO TeMme: pa3auyaTh CYIIECTBEHHbIE IPU3HAKU CTPOEHHUS KIIETOK
OpPraHU3MOB Pa3HBIX I[APCTB KUBOW MPUPO/IBL.

IIpakTuyeckoe 3ansaTue Nel
BupycHbie U 0akTepHaJIbHbIE 3200/ 1CBAHNS.
Henab: u3yunTh BUpYyCHbIE U OakTepuaibHbIe 3a00JIeBaHNUs Y€IOBEKa: BO30YIUTENH, CUMIITOMBI, JIEYEHHE,
Mpo(UIAKTUKA; MTO3HAKOMUTHCSA C OOIIMMHU MPHUHLUIIAMU HCIOJIB30BAaHUS JIEKAPCTB U OCOOEHHOCTAMHU
MIPUMEHEHHS] aHTHOUOTHKOB.
dopma opraHuzanuu padoTbl: MUKPOTPYIIIHI IO 2 YeloBeKa (WHIUBHIYaTbHO )
Oo0opynoBanme: Ipe3eHTALNS, KOMIIBIOTEP, OTIOPHBIE CXEMBI, TPHIIOKEHHUSL.

IIpakTnyeckas yacTb padoThI
1. 3yuuTs cripaBouHyt0 HH(POpMAIHIO 00 0COOCHHOCTSIX BUPYCHBIX U OAKTEPHUAIIbHBIX 3a00JIEBaHUSIX.
2. Ucnonw3ys npwiokeruss Nel u Ne2 k mpaxrtumdeckoir padore Nel, BBITIOJHUTH PUCYHKH BHpyca U
OakTepuu ¢ 0003HAYCHUSIMH OPTraHOUIOB.
3. Wcnonb3ys JaHHBIN BaM MEpeUYeHb BUPYCHBIX M 0aKTepPUAJIbHbIX 3200/1eBaHUI YeI0BeKa
3arnosiHuTe Tabnuiy 1.

Bupycnble u 0akTepuaJbHbIe 3200/1eBaHUS YeJI0BeKa

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

3a001€BaHUS

IlepeyeHb BUPYCHBIX U 0aKTepHAJbHBIX 3200/1eBAHUI Ye10BeKa

Bupycublie ungexnun:
COVID-19,

TpHIIII,

OPBH,

BUPYCHBIE I€IIaTUTBHI,

B1Y,

MH(EKIIMOHHBIH MOHOHYKJIIE03,
repiec,



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

BETpsIHAs OCIIa,
KODb,
KJICTLIEBOM SHIIE(PAIHT.

bakTepuajbHble HHpEKIUHN
JTU3CHTEPUS,

CaJIbMOHEJIC3,

TyOepKyIies,

xonepa,

yyma,

cuOupckas s13Ba,

KOKJTIOIII,

CTOIOHSIK.

4. W3yuute wuH(OpMalLMIO O JEKAapCTBEHHBIX BEIIECTBaX, OOIIMX MNPUHIUIAX HX HCIOIb30BaHUS.
Beinumure B TeTpaip 0OIMe NPUHIMIIBI U 0COOEHHOCTH MPUMEHEHUSI aHTUOMOTHKOB.
5. Cnenaiite BbIBOJ IO paboTe

KonTponupyemsbie komnerenuun: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTYypHO-PyHKIHMOHATBbHBIE (PAKTOPBI HACJIEACTBEHHOCTH

Pesyabrar o00y4ueHHusi 1O TeMme. pa3Inyarb CYHIECTBEHHbIE IPU3HAKM CTPOCHMS KIIETOK
OPraHu3MOB Pa3HBIX IAPCTB KUBOW MPHUPOAbI. OnpenensaTs mociaenoBaTeabHoCcTh HyKIeoTua0B JITHK n
PHK.

IIpakTnyeckoe 3ansitue No2
Pemienue nuToreHeTHYECKUX 3a1a4

He.]]b: HAay4YuTbCA  pCIIaTb TUIHWYHBIC 3aJa4d Ha OHNPCACIICHHUE IIOCICA0BATCIbHOCTHU
HYKJICOTHUA0B, aMUHOKHCJIIOT B HOPME U B ClIydac U3MCHECHUA ITOCICA0BATCIIbHOCTH HYKJICOTHU 0B I[HK

IIpakTHyeckas 4yacTb padoThI
@ opMyJIMPOBKA 32JaHMUSA: PEIINTE 33]]a4l Ha YCTAHOBJICHUE MO CIEI0BATEIbHOCTH HYKIICOTHU/ OB,
aMUHOKHCIIOT B HOPME U B Ccllydae U3MEHEHHs mocienoBareabHocTu HykieotunoB JTHK.

3agauya 1. Onna u3 nenovek JIHK umeer nocnenoBarensHocth Hykieotua: AI'T ALLL TAT ALT
HI'A TTT ANLI. Kakyro mnocienoBaTellbHOCTh HYKJIEOTHIOB uMMeeT Bropas nenouyka JIHK Toit xe
MOJIEKYJIBI.

3amaua 2. [locienoBarenbHOCTh HYKJICOTHAOB B Hadaje reHa, XpaHsiero nHhopMaiuioo o Oenke
uHcynuHe, HaumHaerca Tak: AAA ALl T OTT I'TA T'ALl. Hanumure nociienoBaTebHOCTH
aAMUHOKHCIIOT, KOTOPOI HAYUMHAETCA LENb HHCYIMHA.

3anaua 3. Yuacrok monekynsl ”PHK cocrout us nocnenosarensHocty Hykieotnaos: 'Y -ATI'Ll-
AT'Y-YTI'V-LIAT. U3 kakuXx aMMHOKHUCIIOT OYJIeT COCTOSTh O€JIOK, CHHTE3UPOBAHHBIM Ha 3TOM Mojekysne?
Omnpeznenure MOCIEA0BAaTENBHOCTS HYKI€0THI0B B ienu JIHK, ¢ koTopo#i mpounsonia TpaHCKPUIILIHSL

3amaya 4. VYuacTok O€NKOBOH MOJIEKYJAbl COCTOMT U3 CIEAYIOIIEH MOCIIeI0BaTeIbHOCTH
AMUHOKHCJIOT: METUOHMH - apTMHHUH - aJaHMH - NIMIUH. ONpenenuTe BO3MOXKHYIO M10CIE10BaTEIbHOCTD
HyKJ1€0TH10B B Mouiekyne /IHK.

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


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

3amgaya 6. Onpenenute Tpuruietsl (antukogonsl) TPHK, yuacTByromue B cuHTese Oenka, eciu
xkogupytommii pparment IHK cocrour u3 mykneorunos: I'-I-T-A-L[-I'-A-T-I'-T-1I-A-A-I'-A. Ckonbko
TPHK yuacTByeT B cunTe3e 6enka? Kakne aMuMHOKUCIIOTHI 3ak0qupoBaHsbl B 3toi JIHK?

Kpurtepuu onenuBanus:

«5» - BCE OTBEThI BEPHBI;

«4» - momyIieHa oJiHa OIINOKa;

«3» - JIOMYIIEHBI 2 ONTHOKH;

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

Kontpoaupyembie komnerenuun: OK 01, OK 02

Paznen 2. Ctpoenue U GyHKIUM OPraHu3Ma

Tema 2.3. 3akonomepHocTH HacienoBanusA. CuenjieHHoOe Hac/IeJ0BaHUe MPU3HAKOB.

Pe3yabTaT o00y4eHHsi 1O TeMe. OIWCHIBATh 3aKOHOMEPHOCTH HACJICJACTBEHHOCTH U
N3MEHYMBOCTHU. OHpeI[eJ'ISITI) BCPOATHOCTb BOSHUKHOBCHUSA HACJICACTBCHHBIX IMPU3HAKOB IIPpU MOHO-, AU-,
MOJIMTUOPUIHOM U aHATU3UPYIOIIEM CKpEIIMBaHUH.

IIpakTHyeckoe 3anaTHE No3
PemeHne reHeTHYECKHUX 3a/1a4.

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

IIpakTHYeckas yacTh padoThI:

®opMyJIMPOBKA 32JaHMSA: PEIINTE 33]]a4l, COCTAaBUB CXEMBbI CKPEIIBAHMUSI.

3amaga 1. V denmoBeka aabOMHU3M M CHOCOOHOCTH MPEUMYIIECTBEHHO BJIAJETh JICBOW PyKOH -
peliecCUBHBIE MPU3HAKK, Hacjeqyroluecs He3aBUCHMO. KakoBbl T€HOTHUIIBI POAUTEICH C HOPMAaJIbHOM
MUTMEHTAale! U BIAJCIOINX MPaBO pyKoil, €clii y HUX pOAMIICS peOSHOK allbOMHOC U JieBIa?

3amaua 2. Y uyenoBeKka MPaBOPYKOCTh JAOMUHHUPYET HaJ JEBOPYKOCTbIO, Kaperia3ocTb Haj
roixy0omia3ocTbio. [omy0orasblii mpaBiiia KEeHWICS Ha Kaperiia3oi mpasiie. Y HUX POAUIOCH ABOE JIETei
- Kaperyasblil JieBma u roixybornaspiii mpasma. OT BTOporo Opaka 3TOro ke MYKYMHBI C Kaperia3on
MPaBIIONH pPOAUIIOCH [IEBATh KaperiasdblX JeTed, oka3aBUIMXCS mpaBmamu. OmnpeneiauTb TE€HOTHUIIBI
MY>KYMHBI U 00€UX JKESHIIIMH.

3agaua 3. VY dyenoBeKka KOCOJIALIOCTb JIOMUHHMPYET HaJl HOPMAJbHBIM CTPOEHHEM CTOIbI, a
HOpMaJIbHBI OOMEH YIJIEBOJIOB - HaJl caXapHbIM AnadeToM. JKeHmnHa, MMerolas HOpMaJlbHOE CTPOECHUE
CTOIIBl U HOpPMaJIbHBIH OOMEH YIJIEBOJIOB, BBILLIA 3aMYyX 3a KOCOJAIOTO0 MYXUYUHY C HOPMaJIbHBIM
oOMeHOM ymieBoZioB. OT 3Toro Opaka poIMJIOCH ABOE J€TeH, y OJHOr0 M3 KOTOPBIX pa3BHBalach
KOCOJIalIOCTh, @ Yy JAPYroro - caxapHblil auaber. MOXHO 1M ONpenesuTh T'€HOTUIIBl pPOJUTENeH MO
¢denotuny ux nereit? Kakue emie reHOTHIbl U (PEHOTUIIBI IeTel BO3MOXKHBI B JaHHOU ceMbe?

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

manbl? Hanmuinre reHoTUIIB Bcex MEPCUNCIICHHBIX JINII.

33[[&11& 5.Tensi Au B CHCIIJICHEI, CHJIa CHCTIJICHUSA PABHACTCA 20 MOpraHuaam. Kakwne rametsl u B
KaKOM COOTHOIICHHUH 6yI[yT BO3HHUKATh B X04€ Melo03a Yy AUTCTCPO3UTOTHOT'O OpFaHI/ISMa?

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



X-xpomocomoi. PaccTosinue mexay renamu 9,8 MOpranuisl.

a) JleByimika, OTel KOTOpOH CTpagaeT OAHOBPEMEHHO TeMO(MWINEH W NalbTOHM3MOM, a Marh
37I0pOBa U MPOUCXOAUT U3 ONIATOTIOYYHOHN O 3TUM 3a00JI€BaHUSM CEMbH, BBIXOAUT 3aMYX 32 3I0pPOBOTO
MyxuuHy. OnpenenuTe BeposTHbIC TCHOTHITBI U (PEHOTHIIBI IeTeH OT 3TOro Opaxa.

0) Kenuiuaa, MaTh KOTOPO# CTpajana JajdbTOHU3MOM, a OTell reMo(uinei, BCTymaeT B Opak ¢
MY)KYMHOH, CTpagaromuM oboumu 3aboneBanmsmu. Onpenenure ¢GeHOTUIBI JeTeil. Omnpenenure
BEPOSATHOCTH POXKICHUS JIETEH B ATOM CEMbE OJTHOBPEMEHHO C 000E€MHU aHOMAJIHSIMU.

3anaua 7. Karapakta M NOJMIAKTHINMS OOYCIIOBJIEHBl JOMUHAHTHBIMH ayTOCOMHBIMH TECHO
CIICTIJICHHBIMH T€HaMH (T.€. KPOCCHHIOBEp HE OOHapyxuBaercs). JKeHIIMHa yHacnenoBaia KaTapakTy OT
MaTepy, a MOJIMAAKTWIMIO OT oTua. Ee MyX HOpMalieH B OTHOIIEHHH OOOMX NMPU3HAKOB. UTO MOXKHO
OXUJATh OT UX JIETeH: OJHOBPEMEHHOI'O MOSBJIEHHS KaTapaKThl U MOJIUAAKTUINH, OTCYTCTBUS 000UX 3TUX
MIPU3HAKOB UJIM HAJIMYMSI TOJIBKO OJTHOM aHOMAJIMU - KaTapaKThl WM MOJIUJAKTHINN?

3amaga 8. I'eH 1BETHOHN CJIENMOTHI W TE€H HOYHOW CIETIOTHI HACIEAYIOTCS KaK PEleCCHBHBIC
cleruieHHble ¢ X-XpoMocoMoil. PaccrosHue MexJy 53TUMHU reHamu cocraBiger 50 MopraHu.
Ornpenenute BEPOATHOCTh POXKACHUS JETEH OJHOBPEMEHHO C 00CMMH aHOMAIMSIMH B CEMbE, TIE KEeHa
MMEET HOPMAJIBHOE 3PEHME, HO €€ MaTh CTPajalia HOUHOM CIIETNOTOM, a OTeI] - IBETHOM ClenoToil. Myx ee
HOPMAJICH I10 3TUM ITPU3HAKAM.

Kpurtepun ouenuBanus:

«5» - BCE OTBETHI BEPHHBI;

«4» - momyIieHa oJiHa OIINOKa;

«3» - TOTMYIIEHBI 2 OIINOKH;

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

Kontpoaupyembie komnerennun: OK 01, OK 02, OK 04

Tema 2.4, 3aK0OHOMEPHOCTH U3MEHYMBOCTH
Pesyabrar oOyuyeHHsi 1O TeMe. OIKCHIBaTb 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
M3MEHYUBOCTH. Onpenenars TUIl MyTalluy IpU Nepeadye HACIeICTBEHHBIX MPU3HAKOB.

IIpakTuyeckoe 3ansTue Ned
Pelmienne reHeTHYeCKHX 33124 CMEIIAHHOTO THNA

Henb: HayuuThcsl periath TUIWYHBIE 3aJaddl Ha OIpeNeieHHE TUIla MYyTalluu MpH Iepenade
HACJIEJICTBEHHBIX PU3HAKOB.

IIpakTHYeckas yacTh padboThI:

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

3anada 1. B pesynbrare Myraiuu Ha ydyacTke resa, cojgepxkameM 6 tpureron: I'TT-TI'T-IIALI-
ALT-AIT-IIAA, npou30o1UI0 3aMelleHHue B TPEThEM TPUIUIETE: BMECTO aJeHHHA OOHAPYXEH LUTO3MH.
Hanmummure coctaB aMMHOKHUCIIOT B TIOJIMIIENTHIE IO MYTALMU U MIOCJIE HEE.

3agaua 2. Y OONBHBIX CEPIOBUAHOKIETOYHON aHeMHelW B MOJEKyle I'eMOIIOOMHA BaJlMH
3aMelIaeT MIyTaMHHOBYIO KucioTy. Yem ornmyaercs [IHK denoBeka, 60NBHOTO ceproBUAHOKIETOYHOM
anemueii, ot [IHK 3nopoBoro uenoseka?

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

Omnpenenure Bua Myranuu. CpaBHUTE (hparMeHThl OEITKOBOM MOJIEKYIbI, KOAUPYEMON HCXOTHBIM
U MyTaHTHbIM reHamu. Kakue ¢peHoTunuyeckre n3MeHeHHst MOTYT MOCIIeI0BATh 3a 3TUM COOBITHEM?



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

3amaga 5. Axonaporuiaszusi (KapJMKOBOCTb) OOYyCJIOBJI€HA TOMHUHAHTHBIM T€HOM. Y CEMU U3
BOCBMH POXJICHHBIX KapjHKOB POAWTENN ObUIM HOpMaibHBIMH. OOBSCHHTE, TIOYEMY y HUX POJHINCH
neru-kapiukn? Kaxoit 310 Bun myramuun? Kakumu MoryTt ObITh J€TH B Opake Kapivka ¥ HOpPMalbHOMN
KEHIITUHBI?

3amada 6. Y MyX4MHBI OJMH T71a3 Kapui, a Ipyroi — royooi (mogoOHOE sIBJICHUE HAOMIOMAETCS Y
Jmalku U cobaku amsickeH Mmanamyt). [lompoOyiite 0O0BACHUTH, KaKk 3TO Momio mpouszoitu? Kakoi Tum
W3MEHUYUBOCTH HAOIIOIAETCS B MIPUBEICHHBIX TIpUMepax?

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Kpurtepun ouenuBanus:

«5» - BCE OTBETHI BEPHHBI;

«4» - nomyieHa ofHa omuoKa;

«3» - JIOMYIIEHBI 2 ONTHOKH;

«2» - moryieHsl 3 1 0oJiee OMMOOK WM paboTa HE BHITIOJTHEHA.

Pasnen 4. Jxojorus

Tema 4.2. [lonyassuus, coo01IeCTBA, IKOCUCTEMbI

Pe3yabrar 00y4yeHusi M0 TeMe: ONMMCHIBATh CBSI3b MEXIY OPraHU3MOM U CPEIOW ero 0OUTaHus.
YcTaHaBnIMBaTh CBS3b CTPYKTYPBI M CBOMCTB YKOCUCTEM.

IIpakTuyeckoe 3ansaTue NeS5
IlepeHoc BemecTBa M YJHEPrUU B IKOCHCTEMAX

Henab: HayuyuThCcs pelIaTh MNPAKTUKO-OPUEHTHUPOBAHHBIE pacueTHbIE 3a/laHusl IO MEepPeHocy
BEI[ECTBA U SHEPIrUU B IKOCHUCTEMAX C COCTaBJICHHEM TpOo(UUYECKUX Ienell u mupamuj OMoMacchl U
SHEpPruu.

OOopynoBaHMe W MaTepHaJIbl: CTAaTHCTUYECKUE JIaHHBIC, PUCYHKHU Pa3JIMYHBIX OHOILIEHO30B,
TaOJIMLIbI, CXEMBI IMUIIEBBIX IETeH B pa3HBIX IKOCUCTEMAX, TETPa/lb, pydka, IPOCTOM KapaHaall, TUHEHKa.

IIpakTHyeckas 4yacTh padboThI

XoJ1 paboThI:

3amanmue 1. CocraBiieHHe Henel MUTaHus

1. CocraBpTe NMUIIEBYIO LEMb U3 NPEIIOKEHHBIX OPraHU3MOB M YKOKUTE KOHCYMEHT BTOPOTO
MOPSIJIKA: TYCEHUI[bI, CHHUIIBI, COCHBI, KOPIITYHBI

2. CocraBbTe CXeMy LIeTIM MUTaHMs, XapaKTepHOU /i OOJIOT, 3Has, YTO €€ KOMIOHEHTaMU MOTYT
SBIATHCSA KAaKUE-TMOO WX TMPEIIOKEHHBIX OpraHu3MoB: sicTped, 06abouka, NATYIIKA, CTpeko3a, YK,
pacTeHue, Myxa. YKaKHUTe, KaKO KOMIIOHEHT TAHHOM I1eMU MOXKeT HanboJee 4acTo BKIIOYAThCA B JIpyrue
LIEITY TTUTaHus.

3. Kakue wu3 mepeuncieHHbIX OPraHU3MOB OJKOCHUCTEMBI TalTM OTHOCAT K MPOIYIEHTaM,
MEPBUYHBIM KOHCYMEHTaM, BTOPUYHBIM KOHCYMEHTaM: OakTepuu THHEHHs], JIOCh, €Ib, 3asfll, BOJIK,
JIMCTBEHHMIIA, PHICH?

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

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

6. K xakuM Tpo(udecKuM YpOBHSIM OTHOCATCS CIICAYIOUIUE OPTraHU3MBI: 3asI-OeisK, JTUCHUIA
OOBIKHOBEHHaAsI, JIOCh, JIECHBIE TPaBHI?



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

3apanue 2. OueHUTE CPOK MCUEPIIAHUSI MPUPOIHOTO PECYpCa, €CIM M3BECTEH YPOBEHB J00BIUU
pecypca B TEKYILEM roay, a IOTPEOICHUE PECYPCOB B MOCIEAYIOIIUE IOkl OYIET BO3pAcTaTh ¢ 3aJaHHON
CKOPOCTbBIO NMPUPOCTA €XKEroAHOro norpedienus. Kaxkoil nmpupoaHblil pecypc UMeeT caMblil JOJITUN CPOK
MCYEPIAEMOCTH U KaKOW — HAMMEHbIIU?

Taoauna 1 - Ucxoaubie 1aHHbBIE

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

Jlyig pacueTa BOCHOIb30BaATHCS (POPMYIION CYMMBI WICHOB Psijia TeOMETPUUECKON POTPECCH:

(1+22) 1)

=T 1)

rae Q — 3amac pecypcos,

g — rojoBasi 1oObI4a pecypcea,

TP — npupoct notpedbiaeHus pecypca,
t — yucno er.

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

:u[ ET::}+ 1

Kontposupyembie komnerennun: OK 01, OK 02, OK 07

Tema 4.2. Buocdepa - rodaibHAsA IKOJIOTHYECKAsE CHCTEMA
Pesynbrar oOydeHus no Teme: YMEHHE paCCUUTHIBATH MOTPEOHOCTH B KMUCIOPOE U MIIOMIA X
3eNE€HBIX PACTEHUH JJIS1 BOCIIPOM3BOJICTBA MOTPEOIEHHOTO KHCIOPOIa.



IpakTuyeckas paGora Ne6
OnpenesieHne MJIOIIAAM HACAXKACHUI VIS CHUKEHHS] KOHLIEHTPALMHU YIVIEKHCJIOr0 ra3a B
armocdepe.
Lenp padoThI: HAYYUTHCSI PACCUUTHIBATH MAacCy IOIVIONIAEMOIO YIJIEKHCIOTO ra3a, BbIAEIISIEMbIX
KHCJIOPo/a ¥ (PUTOHIIUAOB JIECHBIX HACAXKJICHHUI 32 ONPEICTICHHOE BpEMSI.
Oo0opynoBanme: pa3naTOuHbII MaTepua, TETpab, pyuka
IIpakTnuyeckas yactb padoThI
Xon padorbi:

3aganue 1.

1. Heo6xomumo Jutst Jieca Tuomapio X (ra) paccuuTaTh Maccy MOTJIONIAEMOTO YIIIEKHCIIOTO Ta3a,
BBIJICTISIEMBIX KACIOPOJIa M (PUTOHIMIOB 33 CyTKH, MeCsI, roj. KakoMy 4ucity Jmo/ieii XBaTuT
BBIICIIIEMOTO 3TUM JIECOM B CYTKH KHCIIOpoia?

Hcxonubie qanHbIe IS pacueTa Mo BapuaHTam cojepskarcsa B Tadauue 1.

IIpumep pacuema:

Ilycmo nnowaow neca pasna 10 ea.

Tozcoa nec:

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

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

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

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

2 m - 30 ouneti = 60 m 6 mecsiuy,

2m-365 oueu = 730 m 6 200;

- gvi0enum gumonyuoos: 3 ke/ea - 10 ea = 30 ke 6 cymxu,

30 ke - 30 ouetr = 900 ke 6 mecsu,

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

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

2000 k2 /0,6 k2 = 3333 uenoesexa.

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

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

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

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04, OK 07, IIK 1.3.

Tema 4.4. BausiHue aHTPONOreHHbIX (pakTOPOB HA Ouochepy

PesyabTaTr 00yueHHsi MO TeMme: ONUCHIBaTH MOOAIbHBIE M PETMOHAIBHBIE HSKOJIOTHYECKHE
npobaeMbl, ¥ MyTH UX MUHUMU3aiuu. [Ipemiarare cnocoObl aeicTBUs 1Mo 6e30macHOMY MOBENCHUIO U
CHIDKCHUIO BIMSHHUS 4YelOBEKa Ha TPUPOIHYIO cpeny. BwiOupate Mepsl Ui COXpaHEHUS
6ropazHooOpazusi.

IIpakTnyeckoe 3ansiTue Ne/
OTtxoabl NPON3BOACTBA

HeJIbI I/I3yT-II/ITL (De[[epaJ'IBHHﬁ KHaCCH(I)HKaHHOHHBIﬁ Karajaor OTXoao0B, Hay‘II/ITBCﬂ OHpeIIeJ'I}ITB
KOO 0OTXOAa, €ro I/IepapXI/I‘-ICCI(YIO MIO3UIIMIO, KJIACC OIIaCHOCTH, aneFaTHOC COCTOSAHUEC U (I)I/ISI/I‘{CCKYIO
dopmy.

Xon padorsi:



Teopemuueckasn wacmep

denepanbHblil KIIACCH(UKAMOHHBINA KaTaJlor OTXOAOB - 3TO CIIMCOK OTXOJIOB, COJACPIKAIlHMil B
cebe KIacCUPUIIMPOBAHHYID M CTPYKTYPUPOBaHHYIO HH(OpPMAIMIO TIO BHJaM HAUMEHOBAHHS H
oTpeAeNeHUsT KJlacca OMAcHOCTU IS JTr000ro Buaa mycopa. [IpoM3BOJICTBEHHBIE U MOTPEOUTEIILCKUE
OTXOJIBI - 3TO CEPbE3HAs IKOJIOTUYECKas podiemMa s 00IIecTBa.

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

- TOBaphl WX U3JIEJHS, YTPATUBIINE CBOU CBOICTBA;

- IPUILEIININE B HETOJIHOE COCTOSIHUE,

- YIIaKOBOYHBIE MaTepUAIbI.

Jliis oGecrieueHus: 0E30MACHOCTH OKPYKAOIIEH Cpeibl HEe0OX0IMMO BECTH OPTraHU30BAHHBIN ydeT
BCEX OCTATKOB JCATEILHOCTH KaK YeJIOBEKa, TaK M mpou3Bo icTBa. C 31O 11ept0 0611 pazpadoran @KKO,
KOTOPBIM pEerTaMeHTUPYET padoTy MPEANpUsITHI B 00NaCTH CNHMCAHHUS MaTepuajoB, YTPATUBIIMX CBOIO
(YHKIIMOHATBHOCTD, MPUIIEAIINX B HEMPUTOJIHOCTh, TpeOyromux 3ameHbl. OHaKO OCHOBHAS II€JIb €T0
co3maHusl - obecrieueHne OE30MaCHOCTH YTHJIM3AIMUA OTXOJOB, MX TMEPEBO30K; CO3/JaHHME YCIOBHHA HE
HapyIIAIONUX YKOJIOTUYECKUX MTPUHIIATIOB COXPAHEHUSI YUCTOTHI IIPUPO/IBI.

B xnaccudukanum orodbpaxaercs:

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

- arperaTHO€ COCTOSIHME BEIIeCTBa, a Takxke (uszuueckas (opma (OJI0KH, CTPY)KKa, TOIUIMBHBIE
KHUJIKOCTH);

- 00pa3oBaHue CHIPHs, XHMUYECKHUI COCTaB, TEXHOJIOTHUH TIOTyUEHHST,;

- mocyieaHue UdPH 0003HAYAIOT IKOJTOTHIECKYIO OTIACHOCTb.

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

Kon kaxxgoro Buga oTxo0B uMeeT 11-3Ha4HyI0 CTPYKTYDY.

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

JIeBATBI M NIeCATHIA 3HAKM KOJa HWCIOJIB3YIOTCS ISl KOAMPOBAHMS arperaTHOrO0 COCTOSIHHS U
¢dbuzuveckoit popmel Buaa otxon0B ([Ipunoxenue).

OpuHHAAIATHIN 3HAK KOJa - JUIsl KOJUPOBAHMS Kjacca OMACHOCTH BHA OTXOJOB B 3aBUCHMOCTH
OT CTETICHH HETaTUBHOTO BO3ACHCTBHUS HA OKPYKAIOIIYIO CPELY.

B 11-m 3Hake koaa nmudpa 0 ucrmonb3yercs A OJI0KOB, TUIIOB, TIOATUIIOB, TPYII ¥ TOATPYII; IS
BUIOB OTXOJOB 3Hauamas mudpa odo3HadaeT: 1 - I kmacc omacHoctn; 2 - II kmacc omacHocth; 3 —
Il ximacc omacHocty; 4 - I'V xitacc ormacHoCTH; 5 - V KJ1acC OITaCHOCTH.

denepanbHbIl KIaCCH(UKAMOHHBIA KaTaJor OTXOJIOB, UMEET MATh YPOBHEH KiaccUpUKAIIHH,
PaCIOJIOKEHHBIX 110 HePAPXUUCCKOMY TIPUHITUITY: OJOKH, THIIBI, TTOATHUIIBI, TPYIIIIbI, IIOATPYIIIIHI.

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

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

30000000000 biok 3. OTxop1 00pabaThIBAIONINX MPOU3BOICTB.

40000000000 brnox 4. Otxoapl moOTpeOiIeHHs MPOU3BOJICTBEHHBIE U HEMPOU3BOJCTBEHHBIE;

MaTepuabl, U3eNus, YTPaTUBIINE MOTPEOUTENLCKUE CBOWCTBA, HE BOIIE/IINE B
omoku 1 —3,6-09.

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

7 00 00000000 brox 7. OTxoas! pu BOJOCHAOKEHUH, BOJOOTBEICHUH, IEATEIHHOCTH IO cOOpY,
00paboTKe, yTUIIN3aLNU, 00€3BPEKHUBAHUIO, PA3MEILIEHHIO OTXO/IOB.

80000000000 bnox 8. OTX0aB! CTPOUTENBCTBA U PEMOHTA.

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

onoku 1 -3, 6 — 8.

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



KOJIMPOBAHUSI.

B ocCHOBY BbIEICHHUS PA3IMYHBIX THIIOB BHYTPU OJIOKOB IIOJIOKEHBI PA3JIMYHbIC MPU3HAKU:
MIPOUCXOXKJCHUE MCXOTHOTO CHIPhs, IPOM3BOJACTBEHHAS (TEXHOJIOTUYECKAsl) MPUHAIIC)KHOCTD MO3UIIHH,
XUMUYECKHI COCTaB U XUMUYECKHE CBOMCTBA, arperaTHOE COCTOSTHHUE U IPYTHE CBOUCTBA.

Hepapxuueckuil mepexo]; OT THIIOB K HMOATPYIIIaM COOTBETCTBYET MEpexoy oT Ooiyee oOmiero K
0oJiee KOHKPETHOMY U O0Jiee oApOOHOMY OMTUCAHUIO XapaKTEPUCTHK M CBOMCTB JAHHOTO OTXOAA.

[IpunsATEIE TpaBMIIa TIO3BOJIMJIM BBECTH CHUCTEMY LU(POBOTO KOAWPOBAHHUS OTXOIOB C LENBIO
dopmanuzaun ux 0003HaueHHW W ygoOcTBa cOopa, oOpabOTKM M Tepenaun WHGOpMAIUU O JIOOBIX
BHJIAX OTXOJIOB.

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

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

©o|o|N|o|o|s|w|N
~N|o| o1~

[EEN
o

10, 20, 30

2. Haiitu B cetn UnTepuer denepanbaplii KitaccupukanoHHbIi kaTanor otxoa0B (OKKO).
3. 3anmoyiHATh TAOIMIly 2 B COOTBETCTBHM C BapuWaHTOM 3anaHus (OJIOK, THII, MOATHII, T'PYIIIa,
MOATPYIITIA U BUJT OTXO/Q).
4. Onpenenuth 1o koay PKKO u komudukaropy arperaTHoro cocTtosiHusl U Gu3ndeckor Hopmbl
(ITpuitoskeHme) Ki1acc ONTACHOCTH OTXO0/a; arperaTHoe COCTOsIHUE U pr3udeckyro hopmy.
Tab6mumna 2
Kox ®KKO HaumenoBanue
bnok
Tun
[loarum
I'pynna
[Toarpynmna
Bun orxona

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

Hanpumep: Cmebau kykypy3ol
Koo ®KKO Haumenosanue
10000000000 | OTX0OHblI CEJIBCKOIO, JIECHOI'O XO3AUCTBA, PBIFOBOJICTBA u
PbEIFOJIOBCTBA
11000000000 | OTXOHbI CEJIPCKOI'O XO3AUCTBA
11100000000 | Omxoovl pacmenuesoocmea (8xkarouas OesMENbHOCHb N0  HO020MOBKe
npooyKyuu K covimy)




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

Knacc onacnocmu: N
Aepecamnoe cocmosinue u gusuveckas popma: 8010KHO.

Bapuanrt 1
1. 3epHOOTXO0/1bI TPEYUXH.

2. lllnamer OypoBbIe TipU OypEeHUH, CBI3aHHOM C JTOOBIYCH MPECHBIX M COJIOHOBATBIX MOA3EMHBIX
BOJI.
. lenyxa opexos.
. MoposkeHoe, yrpaTuBiiiee moTpeOuTeI-CKIE CBOMCTRA.
. OTXO/1bI TIPU OYUCTKE KOTJIOB OT HAKUITH.
. 30J1a OT CXKUTAHUS TBUIN XJIOMTKOBOM, OTXO/I0OB OyMaru, KapToHa, TPEBECHUHEI.
. OTX0/pI TPYHTA TIPH MPOBEACHUHN OTKPBITHIX 3€MJISTHBIX pa0OT MPAaKTUUYECKH HEOTTaCHbIE.
. OUIABTPHI OYUCTKUA MACTIa, TIEPEKAYNBAEMOTO HACOCHBIM 000PYIOBAHUEM.
Bapuant 2
. CyOcTpaTsl MUHEPAJIOBATHBIC JIJIST TETUIMYHOTO PACTEHUEBOJICTBA OTPAOOTaHHBIE.
. Otxo11bI (XBOCTHI) (proTanuu pya cepeOpsiHBIX U 3010TOCOAECPKALUX.
. KocToukn miogoBeie.
. [InieBbie KOHIIEHTPATHI, YTPATHUBIIHE MOTPEOUTEIIHCKUE CBONCTBA.
. OTXO/IbI YUCTKH TEXHUUECKUX KAaHATOB KOTEIHHBIX TOMEIICHH.
. [Tecok kBap1ieBbIf (PUITBTPOB OUUCTKH BOJIBI IJIABATEIHHBIX OACCEHHOB OTPaOOTAHHBIM.
. JIJoM kupruHO# KIaAKK OT CHOCA U Pa30OpKH 3TaHHM.
. KonzeHcar BoIHO-MAaCIISIHBIN KOMIIPECCOPHBIX YCTAHOBOK.
Bapuanr 3
. HaBo3 KpyITHOTO poraroro ckoTa CBEXKHH.
. Ocaziok OTCTOS BOJBI THAPOYOOPKH 000PYIOBaHUS arIOMEPALIiU KEJIE3HBIX PYI.
. 2KMBIX rOpUHMYHBII.
. Ogesina U3 HaTypaibHBIX BOJOKOH, YTPAaTUBIINE NOTPEOUTENBCKHUE CBOMCTBA.
. 30JIOIIIAKH MPHU ITPOU3BOACTBE T€HEPATOPHOTO rasza U3 yriei.
. QUIBTPHI HA OCHOBE CTEKJIOBOJIOKHA, OTPa0OTaHHBIE [TPU BOJAOIIOTOTOBKE.
. OTX0/1bI CTPOUTENBHHOTO 1I€OHS He3arps3HEHHBIE.
. OTX0pI ME€TaHOIA [IPU €r0 XPaHEHUHU.
Bapuant 4
1. OTX0abI MOACTUIIKY U3 APEBECHBIX OMMIIOK IPU COJAEPKAHUM CBUHEM.
2. OTX01bl OYMCTKU IPUPOAHOIO T'a3a OT MEXAHUUECKUX MPUMECEN.
3. ITaxTa npu cenapanuu CIUBOK.
4. Coeuopexaa U3 IIEPCTSIHBIX TKaHEH, yTpaTUBIIas MOTPEOMTENbCKUE  CBOMCTBA,
He3arps3HEHHas.
5. Konnencar GpuiabsTpoB O4UCTKH ra3000pa3HOTo TOIUIKBA.
6. OcaJloK OYMCTHBIX COOPYKEHUH J0XKIEBOU (JTMBHEBOI) KaHAIM3AIIMHA MaJOOTIACHBIH.
7. OTX0/ibI IEMEHTA B KyCKOBOM (hopme.
8. Otxonpl rpaduTa mpu peMoHTE TpadUTOBOTO 0OOPYIOBAHHS.
Bapwuant 5
1. IlomeT KypuHBIH CBEXUI.
2. Konzencar razoBslif He(pTssHOTO (MTOMYTHOTO) rasza.
3. MonouHast NpoAYKUHSI HEKOHIUIIUOHHASI.
4. Crneniofiex1a U3 MOJHUIIPONTUICHOBOTO BOJIOKHA, 3arpsi3HEHHAsT (PEHOJIOM.
5. OTX0/pI 3aYMCTKH MACTIONPUEMHBIX YCTPOICTB MACTIOHAMIOIHEHHOTO AIEKTPOOOOPYIOBAHHUS.
6. Mycop ¢ 3alMTHBIX PEIIETOK XO3AWCTBEHHO-OBITOBOM ¥ CMEIIAHHOW KaHaJIH3aIluu
MPAaKTUYECKHU HEOTIACHBIM.
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7. JloM xene300eTOHHBIX M3/IeINN, OTXO/bI JKeJIe300eToHa B KYCKOBOM (hopme.
8. JIoM KMCIIOTOYIIOPHOIO KHpIIHYa.
Bapuanr 6
1. XKuakue oTXobpl CMbIBA HEUUCTOT MPU YOOPKE BOJILEPOB.
2. ITbuTh TA300YUCTKA KAMEHHOYTOJIbHAS.
3. OTX0/bI IPOOICHKN U CCUKH OBCSHOM.
4. Otxomb!l paHEephl U U3ICIIANA U3 Hee He3arpsS3HCHHBIC.
5. JIM3THIICHTIMKOJIb, OTPaO0O0TaHHBIHN TP OCYIIIKE MPUPOTHOTO ra3a.
6. Mn crabunm3upoBaHHBI OMOJOTHYECKUX OYUCTHBIX COOPYKEHHH XO3SHCTBEHHO-OBITOBBIX U
CMEIIAaHHBIX CTOYHBIX BOJI.
7. O6pe3p U JIOM TMIICOKAPTOHHBIX JIUCTOB.
8. Jlom (yTrepoBOK meyeit u meyHoro 000Opya0BaHUS MTPOU3BOJICTBA KOKCA.
Bapwuant 7
. TepOuniny cumasnH, 3anpeieHHBINA K HCIIOJIb30BaHHUIO.
. [IInam yroibHbIA OT MEXaHUYECKON OUYMCTKU MIAXTHBIX BOJ MaJOOIACHBIM.
. OOpe3ku 1 0OOPBIBKHU MIEITKOBBIX TKAHCH.
. JIJoM 1 0TX0/16I 0JIOBa HECOPTHPOBAHHEIE.
. Caxxa npu CKWraHuM Ma3yTa.
. VIt u30bITOYHBIN OMOJIOTHYECKUX OYMCTHBIX COOPYKEHHH He(TeCcoaepKaIIuX CTOYHBIX BOI.
. OTX0/pI MITYKAaTypKH 3aTBEPACBIICH MaJIOOTIaCHBIC.
. JIJom (pyrepoBKM MUKCEPOB ATFOMUHHUEBOTO TTPOU3BOJICTBA.
Bapuant 8
. OTx01BI cusoca.
. CyIIUHUCTBIE BCKPBILIHBIE TOPO/IbI MPAKTUYECKU HEOMACHBIE.
. Bpak xeBarenbHOUN pe3UHKHU B MPOU3BOACTBE KEBATEILHOW PE3UHKHU.
. OTX0pBI ra3er.
. OTX0/1bI TIPH OUYHUCTKE KOTJIOB OT HAKHUITH.
. Mycop 1 CMET yITHuYHBIH.
. OTX0181 pyOEpOMIA.
. JlJom 0OMypOBKH MapOBBIX KOTJIOB.
Bapuant 9
. OTX01BI KOPUYCBAHUS ITHEH.
. [lecuanble BCKpBILTHBIE TOPO/IbI TPAKTUUECKH HEOTIACHBIE.
. [Tpu1b yaiinas.
. bolt cTeKIsIHHBIN PTYTHBIX JIJaMI ¥ TEPMOMETPOB C OCTaTKaMU PTYTH.
. 3o1a oT cxuranus Topda.
. PactuTenbHbIe OTXOBI IPU YXOE 32 ra30HaMU, IBETHUKAMH.
. OTX0/1bI TUHOJIEYMa He3arpsi3HEHHBIE.
. OTX0/1bI 3a4MCTKHU U MPOMBIBKHU T'a30I1€PEKAYNBAIOIINX arperaros.
BapuanT 10
. OTx0/1bI ceTell ¥ CeTeNnOoIMMBOYHOTO MaTeprasa U3 MOJIMaMHUIHOTO BOJIOKHA.
. CkaJnibHbIe BCKPBIIIHBIE TIOPObI B CMECH MPAKTUYECKH HEOIMACHBIE.
. Bepkumku crnagkue.
. OTxo/1pI OymMaru u KapToHa, 3arpsi3HEHHbBIE JTAKOKPACOUHBIMH MaTepHUaIaMH.
. 30J1a OT CKUTAHUS YIVIsl MaJOOTACHAs.
. CMeT ¢ TeppuTOpUHU aBTO3aIPAaBOYHOM CTAaHIIMU MaJOOIACHBIH.
. llImansl xKene3HOA0POKHBIE JKeIe300eTOHHBIE OTPA0OTaHHBIE.
. [lImam o4KMcTKH TaHKOB HE(PTEHATUBHBIX CYJIOB.
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Ipunooicenue
Komudukatop arperatHoro coctossHust U puzndeckoit Gopmel oTxoaa
(MeBATHIN M IECATHIN 3HAKHU KO/IA):



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

10 - Xunakoe / UaauBuya bHBIC BEMIECTBA, PACTBOPHI

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

21 - KyckoBas ¢opma

22 - CtpyxKa

23 - BonokHO

29 - IIpoune GopMBI TBEP/BIX BEIICCTB

30 - JlucniepcHbIC CUCTEMBI

31 - XKumxoe B KUAKOM / DMYIbCHUS

32 - Tepnoe B xukoM / CycrieH3us

33 - Teepaoe B xxuakom / Ilacta

39 - [Ipoune mucriepcHBIE CUCTEMBI

40 - TBep/bIe CBITyYHE MaTePHAIIBI

41 - INopomox

42 - ITbu1b

43 - Onuiaku

49 - TIpoune CHITyYre MaTePHAIIBI

50 - M3menus w3 TBEPIBIX MAaTEPHAJIOB, 32 HCKITIOYCHUEM BOJIOKOH

51 - Mznenue u3 ogHOTO MaTepuaia

52 - V3nenus u3 HECKOJIBKUX MaTepHajIoB

53 - Uznenus, coaepIKaliue K|IKoCTh

54 - N3nenusi, coaeprkaniue ra3

60 - U3nenust n3 BOJIOKOH

61 - U3nenue U3 OTHOTO BOJIOKHA

62 - U3nenus 3 HECKOJIBKMUX BOJIOKOH

70 - Cmecu TBEpbIX MaTePUAIOB M U3/ICTUI

71 - CMech TBEpIbIX MaTepHaIOB (BKIIFOUAs BOJIOKHA)

72 - CMech TBEpAbIX MaTepuasoB (BKJIIOYAst BOJIOKHA) M HU3ICIIUNA

3a,Z[aHI/Ie ABIIACTCA HpO(bCCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHHM.

KonTpoaupyemsbie komnerenuu: OK 01, OK 02, OK 04, OK 07, 1K 1.3.

Paznen 5. buoJiorusi B ;KU3HHU

Tema 5.1, 5.2. BHOTeXHO0JIOIMH B MPOMBIILIEHHOCTH

Pe3yabTaT 00ydyeHus M0 TeMe: aHAIM3UPOBATH ITHUECKHE aCIIEKThl COBPEMEHHBIX HCCIEI0BaHUN
B 00J1aCTH OMOTEXHOJIOIMH ¥ T€HETUYECKUX TEXHOJIOTHIA.

IIpakTuyeckoe 3ansaTue Ne8
Pa3BuTuM NpOMBINLIEHHBIX OMOTEXHOJIOT I

He.m;: COCTaBUTb KEHChl Ha aHaIH3 I/IH(1)OpMaI_II/II/I O HAYYHBIX JOOCTHUKCHHAX B obmactu
TCHCTHUYCCKUX TCXHOHOFHﬁ, KJIETOYHOM HWHKCHCPHUH, TNIICBBIX 6HOTCXHOJ’IOFHI>1, Ha aHaJIu3 I/IH(I)OpMaI_II/II/I
0 PAa3BUTHUHU MMPOMBIINIJICHHBIX OMOTEXHOJIOT U

DopmMyIHpOBKA 3aJaHHUA:

buotexHonorus - KOMIUIEKCHas Hayka, pa3padarbIBarolasi CocoObl MOMTydeHHs] HeoOXOAWMBIX
YEJIOBEKY BEILIECTB C IIOMOILBIO KUBBIX OPTraHU3MOB.

Knerounast uH>xeHepHs - 3T0 METOJ] OMOTEXHOJOTHH - BBIPAIIMBAHUE B CHELMAIBHBIX YCIOBUAX
KYIBTYpP KIIETOK JKMBBIX OPTaHU3MOB JUJIsl IPOBENCHUS UCCIIEIOBAHUN, a TAKXKE I MEAULIUHCKUX LIeJIen -
HaIpuMep, BhIPAIIMBaHUE TKAHEH YEI0BEKa JJIs MO CIEAYIOEN TPaHCIITIaHTalUuu.

I'eHHas WHXKEHepUs - 3TO METOJ OMOTEXHOJOIMHM M HaIpaBlICHUE MOJEKYISIpPHOM OHONOTHH, B



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

[TumeBass OGMOTEXHOJOTUS - ATO NMPHUMEHEHHE COBPEMEHHBIX OMOTEXHOJIOIMYECKHUX METOJOB K
MPOU3BOJICTBY M TepepadOTKe MUIIEBBIX MPOAYKTOB, a TaKXKe IMUIIEBBIX HHIPEIUEHTOB U IHIIEBBIX
100aBOK.

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

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

buonoruueckuii cMHTE3 MO3BOJSET CO3JaBaTh OIPOMHOE Pa3HOOOpa3ve HOBBIX MPOAYKTOB C
3aJJaHHBIMH CBOMCTBaMU. Peub MIET KaK O TPaJUIMOHHBIX 00MaCTsIX (HApuMep, MPOIYKTHI MATAHUS JUTS
YeJl0BeKa, KopMa JUIsl )KMBOTHBIX M TaK Jaliee), TaK M TPUHIMITHAIGHO HOBBIX OONACTSX (TaKMX Kak
MIPOU3BOJICTBO OMOIIOJIMMEPOB, MPOU3BOCTBO OHOpa3iaraeMbIX MPOAYKTOB, OMOTOILTUBO). DTOT CEKTOP
SBNSIETCS B HACTOSIIMHA  MOMEHT  MOUIIHBIM  JIBUTATeNIeM  pa3BUTHS  OMOTEXHOJIOTHYECKOM
MIPOMBITIZICHHOCTH B MUDE.

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

3aganue: HalijUTe U MPOAHATU3UPYHTE pa3IMUHble HICTOUHUKH HUH(pOpMaluy (HaydHast 1 y4eOHO -
Hay4Has JIUTepaTypa, CpelCcTBAa MaccoBOM HMHQpopmanuu, ceTh MHTepHeT u Jpyrue) mo Teme Keiica.
OTBeThTe Ha BONPOC HAa OCHOBE HaWJEHHBIX AaHHBIX: Kakue CyliecTBYIOT COBpeMEHHbIE HalpaBJiIeHUS
pa3BUTHS TPOMBIIIJICHHBIX OHOTexHONOTHH? KakoBO MpHMEHeHHWe NaHHBIX TEXHOJOTHH B Pa3MYHBIX
chepax )KH3HU COBPEMEHHOTO 00IIecTBa?

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

1 rpynma - HaygHbie 10CTHKEHUS B 00JIACTH TEHETHUECKUX TEXHOJIOTHIA.
2 rpynma - Hayunble 10CTHXKEeHUS B 00J1aCTH KJIETOYHON MH)KCHEPHUH.

3 rpynmna - HaydHsie 1OCTHKEHUS B 00JIACTH MUIIEBBIX OMOTEXHOJIOTHIA.
4 rpymma - [Ipou3BoacTBO (hepMEHTOB.

5 rpymma - buorexHonoruueckoe Mpou3BOJICTBO AMUHOKHUCIIOT.

6 rpymnmna - [Ipou3BoACcTBO NoNKCaxapuaoB.

7 rpynmna - [Ipou3BoACTBO CyOCTaHIIM aHTHOUOTHKOB.

8 rpymma - [Ipon3BoacTBO OMOTOIUIMBA HA OCHOBE IPEBECHBIX OTXOJIOB.

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

[TonroroBbTe YCTHOE COOOINIEHUE C TIPE3CHTAIMEH, B KOTOPOM HEOOXOJMMO OTPa3HTh:

1. ChopmynmupoBarh NOHATHE, 00JIACTH UCIIOIH30BAHHUS.

2. T'eorpadust poCCHUICKUX MPEANPUITHIA, 3aHUMAIOIIMXCS IIPOMBIILICHHBIMH OMOTEXHOJIO THUSMHU.

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

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

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

2. Ha cnaiizax HeEoOXOOUMMO pa3MmelaTb TOJBKO TE3MChl, KIIOUYEBbIE CIIOBA,
rpadudeckre Marepuaibl (CXeMbl, pUCYHKH, TaOIUIIbI, POTO U T.I1.).

3. Hcnonb30BaTh €AMHBINA CTUIH O(OPMIICHHSL.

4. KonnuecTBO CIalJ0B JOJDKHO OBITH JTOCTATOYHBIM JUIsi PACKPBITUS TEMBI, HO HE
6onee 20-Tu.

HlpudTe! 1. Cnenyer ucnonb30BaTh CTaHAApTHBIE, LIMPOKO PacIpOCTPaHEHHBbIE IIPUQTEHI,




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

2. Pasmep mpudra Juis 3arojioBKOB - He MeHee 24, ans nHdopmanuu He MeHee 18.
3. He pexomeHayeTCs UCIOIB30BATh pPa3HbIEe THITHI IPU(TOB B OJJHOM MPE3EHTAIHH.
4. Jlns BeigenceHUs WHGOPMAIMU CIIEAYET MCIOJIB30BaTh XUPHBIA MIPUDT, KypcuB
WIN TIOJJYEPKUBAHUE.

5. He 31moynoTpe6masTh MPONMCHBIMHA OYKBAMHU.

®oH 1. JKenarenbHO MCHOIB30BaTh OIHOTOHHBIN (POH HEAPKUX MACTEIbHBIX TOHOB.
2. Jlns GoHa MpeanoYTUTENbHBI XOJIOAHbBIE TOHA.
Hcnons3oBanu | 1. Ha ogHoM crnaiiie peKOMEHAYETCsl UCIOIb30BATh HE OoJiee 3-X L[BETOB: OJUH AJIS
€ mBera (oHa, OAMH /715 3aroJ0BKa, OJUH sl TEKCTA.
2. Jlns GoHa M TEKCTa UCTIONIB30BaTh KOHTPACTHBIE IIBETA.
[IpencraBnenn | 1. PexomeHnyercs UCIOJIB30BAaTh KOPOTKUE CIIOBA U MPEJIOKEHHUS.

€ UHpopMaIuu

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

O6wem
uHpopMauu

He cTouT 3amonHATh OAWH Claiij] CIUIIKOM OOJBIINM 00beMOM HH(GOPMAIIUH: JTFOIN
MOT'YT €IMHOBPEMEHHO 3alIOMHHUTH HE 0oJiee Tpex (haKTOB, BHIBOJIOB, OTIPEICIICHHIA.

Kontpoaupyembie kommerenuun: OK 01, OK 02, OK 04, TTIK 1.3.
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0.
. ®opMBbI pa3MHOKEHHUSI OPTraHU3MOB.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

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

[TpenmeTt u 3aaa4n 00MIEH OHOIOTHH.

MHoroo6pasue )UBOTO MUpA.

Paznuunbie B3NSRl HA TIPOUCXOXKICHUE )KU3HH Ha 3eMIle.

XuMUYeCcKasi OpraHu3aIysl KICTKH.

OpranuvecKkue BEIecTBa KISTKH.

JIBe hopMBI OpraHU3aAINH )KUBOH MATEPHH.

Opranouibl KJICTKH. SIIpO KIETKU, CTPOCHHE.

XpPOMOCOMEI, UX CTPOSHHE U POJIH B MPOIIECCE Mepeadl HacIe ICTBEHHOCTH.
OOmeH BelecTB U NMpeBpalieHue YHEPruil B KIIETKE.

Jlenenuve KIeTKu.

OMOpHOHAIBHOE Pa3BUTHUE JKUBOTHBIX IT0CTIMOPHOHAIILHOE Pa3BUTHE.
OcCHOBHBIE TIOHSTHS TCHETUKHU.

XpOMOCOMHasl TEOpUS HACIEICTBEHHOCTH.

['uGpumonornyeckuii METO ] M3y4ueHUsT HaCIeACTBEHHOCTH. 3aKOHbI MeHesl.
3akoH Moprana. ClerieHHO€ HacaeI0BaHuE.

OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYHBOCTH.

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

@®opMBbI HCKYCCTBEHHOTO OTOOpA.

HckyccrBennsiit otoop. [1yTn co3manus JOManHuX MOpo/T )KUBOTHBIX M COPTOB PaCTCHUH.
OcHoBHbIe TIONIOKeHUs Teopun Y. /lapBuna.

Bbopr6a 3a cymecrBoBanue. EcrecTBeHHBII 0TOOD.

Bug u ero kpurepuu.

[ToHsiTHE MAaKpO - U MUKPOIBOJIIOLIHH.

CoBpemeHHbIe MPeACTaBICHUS O BUI000pa30BaHuH.

MakposBomtonus.

buonornueckuii perpecc.

JlokazarenbCcTBa 3BOIOIMN OPraHU4eCKOTO MHpA.

[TonosxeHue yenoBeka B CUCTEME JKUBOTHOTO MHpA.

[Tonsatue o 6uocdepe.

Tpynet Bepnanckoro. Hoocdepa.

3agayyn OMOHUKU.



Ipunoocenue
Tunosoil BApHaHT VI 3a4eTa

Bapuanr 1
HNHcTpykuus 1Jisi 00y4aroumxest
BHumarensHO pounTanTe 3a1aHue.
Bpewms BemonHenus 3aganus — 90 muHYT
OnennBaemble komnerenmun OK01, OK02, OK04, OK07

Yacts A

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

Al. Bce opranusmsl, oT 0aKTepuii 10 YeJI0BeKa, COCTOAT U3 KJIETOK, I03TOMY KJIETKH CUHTAIOT...
1) cTpyKTypHOI enuHuIEl )KUBOTO
2) reHeTUYEeCKOM eTMHULIEH )KUBOTO
3) eauHMIIEH pa3MHOKEHUSI OPraHU3MOB
4) enuHMIIA POCTA OPTAHU3MOB
A2. JIn30c0MBI COAEPKAT MHOKECTBO (DEPMEHTOB, KOTOPbIE. ..
1) perynupyroT mpoLecchl KUZHEAESITETbHOCTH B KIETKE
2) y9acTBYIOT B MT€pEBAPUBAHMH ITHIIH, TIOTABIIEH B )KUBOTHYIO KJIETKY MpH (parorurose u
MTMHOIIMUTO3€
3) YCKOPSIIOT peakiny pactieIUIeHUs MPOCThIX oprannyeckux Bemiects 10 CO2 u H2O
4) yCKOPAIOT peaKuu CUHTE3a CJIOKHBIX OPraHUYECKUX BEUIECTB U3 HEOPTAHUYECKUX
A3. U3 oanoii mosiekyJibl JIHK B coennHeHnu ¢ 0€JIKOM COCTOMT. ..
1) pubocoma
2) nuzocoma
3) xpomocoma
4) pepmeHT
A4. Opranouj, pacnoJio;KeHHbIN HA IHA0MIAZMATHYECKON CETH, COCTOUT U3 IBYX CyObeIUHMIL-
3TO...
1) MuUTOXOHAPHUS
2) nu3ocoma
3) pubocoma
4) xnoporuiact
AS. Be3KkuCJI0pOAHBIN ATANl IHEPreTUYECKOro 00MeHa HA3bIBAIOT. ..
1) mOArOTOBUTENBHBIM
2) OKHCIICHHEM
3) rIMKOIM30M
4) dpoTtocuHTE30M
A6. Ilpu ckpelIMBaHUM F'OMO3MIOTHOI0 rOpPOXa ¢ JOMMHAHTHBIMH NPHU3HAKAMMH JKeJIThie, INIaJKHe
CeMEHa) ¢ TOMO3MIOTHOH penecCHBHON 0CO0BIO € 3eJeHBIMH MOPIIMHHMCTBIMHM CEMEHAMHU IlepBoe
ruOpuaHoe NOKoJIeHue OyaeT MMeTh CeMeHa...
1) xenTele, IaIKKue
2) 3eneHble, MOPIIMHUCTHIE
3) xenThie MOPIIMHHUCTHIE
4) 3eneHsble, IIaIKHE
A7. IlosiB1eHMe BO BTOPOM MNOKOJIeHHHM 3/4 MOTOMCTBAa ¢ JOMHMHAHTHBIMH NpH3HakamMu u 1/4 ¢
pelnecCHBHBIMHU NPU3HAKAMH XapPaKTEPHO U1l NPOsSIBJICHUS. ..
1) 3aKkoHa HE3aBUCUMOTO HACJIEIOBAHUS
2) 3aKOHA pacIIeTICHUS
3) 3aKOHa CLEIUIEHHOTO HACJIEI0BaHUS




4) NpOMEXYTOYHOI'O HACJIEOBAHUS
AS8. TlapHble reHbl, Pacnojio:KeHHbIE B TOMOJOTHYHBIX XPOMOCOMAaX U ONpeNe/sIone pa3BUTHE
B3aHMOMCKJIIYAKIINX MPU3HAKOB, HA3BIBAKOTCA. ..

1) TOMUHAHTHBIMU

2) peleccuBHBIMU

3) ajuieNbHBIMU

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

1) rereporameTHbIM

2) roMoramMeTHbIM

3) reTepo3UroTHHIM

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

1) uuronorus

2) cenexuus

3) sBoIOIHUA

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

1)muro3a

2)meiio3a

3)onbuieHUS

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

1) OuocunTesa Oenka

2) ¢orocuHTE3a

3) camoyasoenus JJTHK

4) cunte3a u-PHK na JIHK
A13. Pa3iesieHue neHTpoMep, pacxoskKaeHue XpoMAaTHI K MOJI0CAM KJIETKH, XapaKTePHO JIs eé
JKU3HH B MEPHUOL...

1)npodass

2)metadasbl

3)anadasbl

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

1) pocta opranu3moB

2) mIacTUYecKoro oomMeHa

3) rimkosm3a

4) KHCIIOPOHOTO 3Tara YHEPreTUUECKOro ooOMeHa
A1S. IIpoda3y M0:KHO OTIMYHUTH OT APYruXx (a3 1esieHUs KJIETKH 10 CJIeAyIOIIUM NPU3HAKAM. ..

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

2) K LIEHTpOMepaM MPUCOETUHEHBI HUTH BepeTeHa JIICHUs, OHH JENIATCA U XPOMAaTHU/IbI
MEePEMEIAIOTCS K MOJIF0CaM KIIETKU

3) LeHTPOMEPHI XPOMOCOM PACTIOIO0KEHBI B TUIOCKOCTH 9KBaTOpa, C(HOPMHUPOBAHO BEPETEHO
JeNeHust

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

1) 4,5 — 7 mapg. et Hazan

3) 4,5 — 7 mutH. n1eT Haza

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

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



1) JI. ITacTep
2) ®.Penun
3) B. I'enbMoOHT
4) CnaytaHmanu
A18. Jloka3an HeBO3MOKHOCTH CAaMO3apOKAeHHS MHKPOOPIaHM3MOB B K0JI0e C NHUTATEIbHBIM
0yJ1bOHOM...
1) JI. Tactep
3) B. I'enbMoHT
2) ®.Penu
4) CnayutaHiianu
A19. IlosiBnenue ku3Hu Ha 3eMiie ¢ IOMOIIBLIO «Bhicuieii cHIbD) 00bSICHSET. ..
1) Teopust naHciepMuu
2) Teopus buoreHesa
3) Teopust abuorenesa
4) Teopus KpealuoHU3Ma
A20. YTBep:kaaet, 4TO ’KH3Hb Ha 3eMJie 3aHeceHa U3 KocMoca...
1) Teopust naHciepMuu
2) Teopus buorenesa
3) Teopus abuorenesa
4) Teopus KpeauoHU3Ma
A21. B pe3yjabTaTe NOCTOSHHOIO AEHCTBUA ABMKYIIMX CHJI IBOJIIOLUM B IIPUPO/AE IPOUCXOIHMT...
1) cMeHa sKocucTeM
2) popmupyetcst mpUCIOCOOIEHHOCTh Y OpraHU3MOB
3) KpyroBOpOT BEIIIECTB
4) xoyie0aHUs YUCICHHOCTH MOMYJISIIUNA
A22. KoHKypeHIIUSI MeKIY PA3HbIMU BHAAMHU XUIIHUKOB 32 MHUILY- 3TO PUMeEp...
1) neficTBHE €CTECTBEHHOTO OTOOpA
2) BHYTPUBHIOBOH OOPBHOBI
3) MEeXBHUAOBON OOPHOBI
4) orpannuuBaromiero akropa
A23. U3 nepeyncIeHHBIX HUKE (PAKTOPOB K ABHKYIIIUM CHJIAM IBOJIIOIUN HEe OTHOCUTCS. ..
1) 6oppba ¢ HEOIArOMPHUATHBIMH YCIIOBUSMHU
2) XpOMOCOMHbBIE MyTallUU
3) MoauduKaIMOHHAs U3MEHUYHNBOCTD
4) reHHbIE MYTaIHH
A24. BugooOpa3oBaHue, B KOTOPOM 00JbIIIYI0 POJib HIPAJia U30JsIIUs B BUJIe nperpaj (pa3aejieHue
CyIIM FOpPaMu, OKeaHAMHU), CYUTAIOT...
1) sKoJIOTHYECKUM
2) reorpaduueckum
3) rubpuIM3aIMOHHBIM
4) nonuriouIuen
A2S. Ucropnyeckoe pa3BUTHSI, KOTOPOE XapaKTepu3yeTcsi BOBHUKHOBEHHEM KJacca NTHI OT
JAPEBHHUX MPECMbIKAIOIINXCS, HA3BIBAIOT. ..
1) MakpodBoIOIHEH,
2) MUKPORBOJIIOIHEH,
3) GHOJOTUYECKUM MPOIIECCOM
4) uauoagantanuen
A26. ConnajbHbIi (AKTOP IBOTIONUH YeJI0BeKa, 01arogapsa KOTOPOMY NpeAKH MOIJIM IPHHUMATH
pa3yMHbIe pelieHHs], COBEPIIATh NPaBUIbHbIE OCTYNKH, NPeACTABJsSAET CO0OM. ..
1) peun
2) pa3BUTOE CO3HAHHE
3) Tpyn
4)o011ecTBEHHBIN 00pa3 )KU3HU



A27. UcXOIHBIM HCTOYHHKOM YHEPrUH B OHOLIEHO3¢e SIBJISIETCS] JHEPrusl. ..
1) oprannueckux coeAMHEHU I
2) HEOpPraHMYECKUX COCAMHEHUN
3) Connna
4) xeMocuHTEe3a
A 28. Jkonoruveckasi NMpaMua Ynce1 OTPaxkaer...
1) cooTHOMmIEHNE OHOMACC Ha KaXKIOM TPO(YUISCKOM YPOBHE
2) COOTHOIIIEHHE MACC OTIEIBHOTO OpraHU3Ma Ha Pa3sHBIX TPO(YUIECKUX YPOBHIX
3) cTpyKTypy NHULIEBOH Lienu
4) pazHoOOpa3ue BUIOB HA PA3HBIX TPODUIECKUX YPOBHIX
A29. BeicTpee Bcero K CyKueccuu 0MoreoneHo3a MokeT NpuBecTH. ..
1) pacripoctpaHeHue B HeM HHDEKIHIA
2) MOBBIILIEHHOE KOJMYECTBO OCA/IKOB
3) pacipocTpaHeHre HHPEKIIMOHHBIX 3a00I€BaHUI
4) x03siCTBEHHAs AESITEIbHOCTh YEI0BEKa
A30. I.IaHKTOH — 3TO CO001IECTBO OPTraHU3MOB. ..
1) cunsaumx
2) mapsAnMXx B TOJIIIIE BOJIBI
3) MaJoTOABMKHBIX JJOHHBIX
4) OBICTPOILIABAIOIINX

Yacts B

[Ipu BeIMOSIHEHNY 3a1aHUI YacTH B ycTaHOBHUTE COOTBETCTBHE MEXKIY COAECPKAHUEM MEPBOTO U BTOPOTO
CTONOIOB. Beimumute B OTBET HU(PHI M COOTBETCTBYIOIIME WM OYKBBI BBIOPAHHBIX OTBETOB 0e€3
po0esioB u apyrux cumBojioB (mpumep 1AT).

Kaxxoe mpaBuiibHO BBITTOJIHEHHOE 3aaHue YacT B onieHuBaercs B 2 Gania.

B1 ycraHoBUTE COOTBETCTBHE MEXY COAECPKAHUEM MIEPBOTO U BTOPOTO CTOJIOIA

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

PaCMOJIOKEHHYIO B IUTOIIIa3Me
B) umeror ¢hoToCHHTE3UPYIONIYIO TKaHb

I') me conepxar mutoxouapuid u DI1C

J1) B KJIETOYHOU CTEHKE COACPIKUTCS MypEeUuH

E) 06pa3ytoT Ha cBeTy OpraHM4ecKoe BEIIECTBO U3

HEOPraHUYEeCKUX.
B2. YcranoBuTe cooTBeTcTBHE MekAy (hakTOpaMHu cpelbl H HX XapaKTepPUCTHKAMM.
XapaKTepucTuKu: DaxkTopkI cpeabl:
A) Ot170B pBIOHI; 1 — buoTnyeckue
b) U3meHeHue ToNuHbBI 030HOBOTO CJIOS; 2 — abuoTuyeckue

B) I'uGenw pacTenuii ot 3acyxu;

I') [lutanue nTuil MWIOAaMHU PacTEHUN;
J1) U3MeHeHue BIaKHOCTH BO3IyXa;

E) VYBenuueHnue uncieHHOCTH apa3uTOB.

Yacts C

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

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




ITaJIOHBI OTBETOB
Kurou k orBeram a1 Bapuanrta Nel

Bapuanr 1
Nel1/2/3/4/5/6/7(8 9111|1111 |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
11 1 1 1 1 1 1 1
2 2 2 2 212 2 2 2 2
3 3/3[3 3 3|3 313 3
4 4 4 4 4

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

C1 Otnuuus )KMBOU IPUPO/IBI OT HEXKUBOU

1. Kiterounoe cTpoeHue — XapakTepHbIi IPU3HAK BCEX OPraHU3MOB, 3a UCKIIFOUEHUEM BUPYCOB.

2. CXOACTBO XMMHUYECKOTO COCTaBa y MPEACTaBUTENEH pa3HbIX LIAPCTB KUBON HMPUPOIbI.

3. O6MeH BelecTBaMU M 3HEPTUEN C OKpYXKarollel cpeoi.

4. Pa3MHOXEHHE, BOCIPOW3BEICHHE IIOTOMCTBA — IMPHU3HAK >XUBBIX OpraHu3MoB. Pa3Butue
JIOYEPHET0 OPraHr3Ma U3 OJTHOM KJIETKH WJTU TPYIIIBI KJIETOK MAaTEPUHCKOTO OpraHu3Ma.

5. HacnencrBeHHOCTh M M3MEHYMBOCTh — CBOWCTBAa oOpraHu3moB. HacnenctBeHHOCTh —
CBOMCTBO OpraHu3MOB Ie€penaBaTh NPHUCYLHIUE UM OCOOCHHOCTH CTPOEHHUS W PAa3BUTUS IOTOMCTBY.
N3MeHYNBOCTh — BO3HMKHOBEHHE y TOTOMCTBA HOBBIX IIPU3HAKOB.

6. Pa3znpaxuMocTh — CBONCTBO >KHUBBIX OpraHu3MoB. CriocOOHOCTh OPraHU3MOB BOCIPUHUMATH
pasapaxkeHusl U3 OKpYXKarouleil cpeibl U B COOTBETCTBUM C HUMH KOOPJUHHUPOBATH CBOIO JESITEIBLHOCTD,
MOBEIEHUE — KOMILUIEKC MPUCIOCOOUTENbHBIX JIBUTATENbHBIX pEaKlUi, BO3HHUKAIOMIMX B OTBET Ha
pa3zHooOpa3Hble pa3ApakeHus: U3 OKPYKaloleil Cpebl.

C2 OcHOBHBIE TIOJIOKEHUS KIIETOYHON TEOPUH:

1) Knetka - OCHOBHas €IMHUIIA )KUBOTO;

2) Knetka - enmuHas cucrema;

3) KiteTku Bcex OpraHu3MOB TOMOJIOTUYHbI;

4) Kietka TPOUCXOTUT TOJBKO TYTEM JICJCHUS MATEPUHCKOW KICTKH, IOCJIe YIBOCHUS &
TFeHETUYECKOTO MaTepuaa;

5) MHOTOKJIETOYHBIH OPraHUu3M MPEACTABISACT COOOH CII0KHYIO CUCTEMY U3 MHOXKECTBA KJICTOK.

C3

OO0mmue mpu3HaKU:

* O0miue raBHble KOMIIOHEHTHI KJIETKH.

* Hasimuue pubocom.

* Hannuue JIHK kak xpaHuTenst HacaeICTBEHHOM nH(opMaluu.

* JleneHue KIETKHU.

* OOMEH BEIIECTB.

OTnuuuTensHble MPU3HAKU:

* Hanuuue unu oTcyTCcTBUE sipa

* [{apcTBa NpOKapuoOT U FYKapHOT

* Pa3mepsI kineTok

* Crpoenue monekynsl JJHK

* ['pynnel OpraHouI0B WM UX 3aMEHUTENEH.

* XUMHUYECKUN COCTaB 000JIOYEK KIETOK.

* YCTpOWCTBO LIUTOILIA3MBI.

Kpurepun onenkn:

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