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1. HACITIOPT ®OHJA OINEHOYHbBIX CPEACTB

®DoH/T OLICHOYHBIX CPENCTB yueonozo npenmera OYI1.13 buonorus MokeT ObITh UCIIONB30BAH MPH
Pa3IMYHbBIX 00pa30BaTEIbHBIX TEXHOJOTHUAX, B TOM YMCIIC U KaK JUCTAHIIMOHHBIC KOHTPOJbHBIE CPEACTBA
IIPU 3JIEKTPOHHOM / TUCTAaHIIMOHHOM OOYYEHHH.

B pesynbrare ocBoenust yuebnoro npenmera OVYII1.13 buonorus odyuaronuiicss 1omKeH 00aiaTh
npeaycMmoTpeHHbIME OT'OC COO u ®I'OC CIIO mno cneruansHocTH 23.02.08 CTpOUTENBCTBO KEIE3HBIX
JOpOT, MYTh U MYTEBOE XO3SHMCTBO, CASAYIOIUMH YMEHUSIMH, 3HAHUSAMHU, KOTOpbIe (POPMHUPYIOT 001IMe U
npoeCCHOHATIbHBIE KOMIETEHLMH, a TaKXe JUYHOCTHBIMH pe3y/lbTaTaMM, OCBAaUBAa€MbIMU B PaMKax
IPOTpaMMBbl BOCTIUTAHUSI:

yMeThb:

Y1. onpenensats XKUBbIE OOBEKTHI B IPUPOJE; MPOBOAUTH HAOIIOAEHUS 3a IKOCHCTEMAMH IS
BBISIBJICHHS €CTECTBEHHBIX U aHTPOIOI€HHBIX U3MEHEHHH, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOJCHUH;

¥Y2. npoBoauTh mpocTeiimme  OMOJOrMYECKHEe  HKCIEPUMEHTAJbHbIE  HCCICIOBAHUSA  C
cOOJTIOICHHEM TIPABIIT O€30MIACHOTO OOpaIIeHHS C 00bEKTaMU U 000PYI0BaHUEM;

¥Y3. ucnonp3oBarh HHPOPMAIUIO OMOJIOTHYECKOTO XapaKTepa U3 Pa3IHuHbIX HCTOUHUKOB;

Y4. nporHo3upoBarb MOCIEACTBUS CBOEH JESITEIbHOCTH O OTHOLICHHMIO K OKpYXKarllei cpene,
COOCTBEHHOMY 3JI0POBbIO; 000CHOBBIBATH M COOJIIOATH MEPHI MPO(UITAKTUKH 3a00I€BaHUH.

3HATh.

31. crpoenue, MHOrooOpa3re M OCOOCHHOCTH JXMBBIX CHCTEM DPAa3HOTO YpPOBHS OpraHU3alNH,
3aKOHOMEPHOCTH MPOTEKAHUSI OMOJIOIMYECKUX MPOLIECCOB U SIBICHUI B OKpYKaIOLIeH cpelie, LIeTOCTHYIO
Hay4HYIO0 KapTHUHY MHpa, B3aMMOCBS3H U B3aMO3aBCUMOCTH €CTECTBEHHBIX HAYK;

32. 3HAYMMOCTb JOCTM)KEHUH OHMOJIOTMYECKOM HayKM W TEXHOJIOTMH B IPAKTUYECKOU
JESTeTHbHOCTH YeJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA M arpOONOTEXHOIOTHIA.

-001IMe KOMIIETCHIIUH

OK 01. BeiOupars crioco0sl pemeHus 3a1ad npodeccuoHatbHON NeSTeTbHOCTH MPUMEHUTEIHHO
K Pa3JIYHBIM KOHTEKCTAM.

OK 02. Vcnonp30BaTh COBpeMEHHBIE CPEICTBA MOMCKA, aHAJIN3a U UHTEPIIPETAUN HHPOPMAIIHIH,
1 MH(OpMAIIMOHHBIE TEXHOJIOTUH IS BBINOJIHEHHS 3a1a4 PO(eCcCUOHANBHOM IesTeTbHOCTH.

OK 04. DddexTrBHO B3aMMOICHCTBOBATH M pab0TaTh B KOJUIEKTUBE M KOMaH/IE.

OK 07. ConeiicTBoBaTh COXpPaHEHUIO OKPY)KAIOLIEH Cpebl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHUU KJIMMaTa, MPUHIUIBI OepexIINBOro MpOU3BOJCTBA, 3(P(HEKTUBHO AEMCTBOBAThH B
Ype3BbIUANHBIX CUTYaIHUAX.

-npo¢)ecCHOHAJIbHbIE KOMIIETEHIIUH

IIK 2.5. OGecneunBarh COOMIONEHHE NPU CTPOMUTEIBCTBE, HKCIUTyaTallUM >KEJIE3HBIX JOPOT
TpeOOBaHUI OXpaHbl OKpPY)KaIOLIEH cpeabl M IMPOMBIIIJIEHHONW O€30MacHOCTH, MPOBOAUTH OOy4YeHHE
IIEPCOHANIA HA IPOU3BOICTBEHHOM YUYacTKE.

-JINYHOCTHBbIE Pe3yJbTAThI:

JIP 9 Cobntonaromuii ¥ nmponaraHJupyonui mpaBuia 310poBoro U 6e30nacHoro oopasa >Ku3HH,
CHOpTa; Mpenynpexaariuid Jubdo MNPeoNoSeBAlOUINI  3aBUCUMOCTH  OT  ajKorois, Ta0aka,
NICUXOAKTUBHBIX BEILIECTB, a3apTHBIX UIP U T.JA. COXpaHSAIOUMHA IMCUXOJOTMUYECKYI0 YCTOHYHMBOCTH B
CUTYaTHBHO CJIO’KHBIX WM CTPEMHUTEIBbHO MEHSIOIINXCS CUTYAIUAX.

JIP 23 [Tonyuyenue oOydaronMucs BOSMOXKHOCTH CaMOPACKPBITUS M caMOopeain3alus JHYHOCTH.

JIP 30 Ilonumarommii CymIHOCTb M COLHMANbHYIO 3HAYMMOCTh CBOeH Oymyuiell mpodeccuw,
MIPOSBIIAONINI K HEH YCTONYUBBIN UHTEPEC.

®opmoii TPOMEKYTOUHON aTTECTALUU MO YUeOHOM TUCHUIUINHE SBJISETCS KOMILIEKCHBIN 3a4€T ¢
OLICHKOHM.



2. Pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa, MoAJieKalme npoBepKe

2.1. B pesynbrare arrectaluy Mo yueOHOMY MPEAMETY OCYIIECTBISETCS KOMIUJIEKCHAs MpOBepKa
CIICAYIOIIMX YMEHUH W 3HaHUM, a TaKke IUHAMHUKa (QOPMUPOBAHHS OOIMIMX, MPO(EeCcCHOHATHHBIX

KOMHCTCHI_II/Iﬁ N JIMYHOCTHBIX PE3YJIbTATOB B paMKaxX IIPpOrpaMMbl BOCIIUTAHUA:

Ta6muna 1.1

Pe3yabTarnl 00y4eHUs1: yMeHUs,
3HAHMSA U KOMIIETEeHLNH,
JIMYHOCTHBIE Pe3yJIbTaThl

Iloka3zaresn oeHKH pedyJjbTara

(I)opMa KOHTPOJIA "
OICHUBaAHUA

YMmerh:

V1 - onpenensarh XKUBble 00BEKTHI
B PUPOJIE; MPOBOJUTH
HaOIONEHUS 3a DKOCUCTEMAMU IS

BBISBIICHHA  €CTECTBEHHBIX U
AHTPOIOTCHHBIX W3MEHEHMH,
UHTEPIIPETHPOBATH pe3ybTaThI
HaOJIFOECHUIL;

OK 01, OK 02, OK 04, OK 07, IIK
2.5

1) CdopMHpOBaHHOCTL  YMEHHI

OIPCACIIATh KHBBIC 00BEKTHI B
HPHUPOJIE;

2) T[pOBOAWUTH  HAOJIOACHUS 34
OKOCUCTEMaMH  JUIS  BBUIBICHUS
CCTCCTBCHHBIX u AHTPOIIOTCHHBIX
U3MCHCHHI, UHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHU N

YeTHbll onpoc.
Pe3ynprarsl
BBITMIOJTHEHUSI U 3aIUTHI
MPAKTUYECKUX 3AHATUI
1 1a00paTOpHBIX padoT.
KonTponbHas pabora.

JIP 23, JIP 30

Y2 - npoBoauth mpocreidmue | 1) mpuoOpeTreHHe ombiTa MPOBOAUTH | YCTHBIN OMPOC.
OMOI0rMYecKue IIPOCTENIINE Ouonoruueckue | Pesynbrarsl
9KCIEPUMEHTAJIbHBIE DKCIEPUMEHTAJIbHBIE HUCCIEJOBAHMS C | BBIIIOJIHEHUS U 3aLUThI

UCCIIEZIOBaHUA C  COONIOJEHUEM
npaBujI 0€301acHOTO OOpaIeHUs C
00BbEKTaMHU U 000PYIOBAHUEM;

OK 01, OK 02, OK 04, OK 07, I[IK
2.5

JIP 23, JIP 30

coONroIeHueM TpaBuil  0E30MacHOTO
oOpareHus C o0BexTaMu u
00opynoBaHueM

MPAKTUYECKUX 3aHITUI
1 1a00paTOpHBIX padoT.
KonTponbhas paboTa.

¥3 - ucnonp3oBarb MHPOPMALUIO
OMONIOTMYECKOTO  XapakTepa U3
Pa3INIHBIX N CTOYHUKOB,

OK 01, OK 02, OK 04, OK 07, TIIK
2.5

JIP 9, JIP 23, JIP 30

1) Ucnons30BaHue OCHOBHOM yueOHOM
JUTEPATypHl Ul TTOMCKA XUMUYECKON
uH(popMaIuy;

2) HCIOJB30BaHUE JIOTOJIHUTENbHBIX
JIUTEPATyPHBIX UCTOYHUKOB;
3)ucnonb3oBaHue
pecypcos;

4) cocraBineHME Ipe3eHTAUud A
00paboTKu U IpECTaBIICHUS
XMMUYECKOH nH(popMaLuy;

5) aHaTU3MpPOBAHUE HCIIOJIH3YyEMbIX
HCTOYHUKOB.

6) cOPMHPOBAHHOCTh  yYMEHHS
KPUTUYECKH OLIEHUBaTh MH(OpMAaINIO
OMOJIOrMYECKOTOo cofiepKaHus,
BKJTIOYAIOIIYIO IICEBJIOHAYYHbIE
S3HaHUSA U3 Pa3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil MHGOpMaIuy,
HAy4YHO-TIONYJISIPHBIE MaTE€pPHUAIIbI)

HHTCPHCT-

YeTHbIl onpoc.
Pesynprarsl
BBITIOJTHEHUSI U 3aLLUTHI
IIPAKTUYECKUX 3aHATUN
1 1a00paTopHBIX paboT.
KonTponbHas pabota.

Y4 - MPOTHO3UPOBATH
MIOCTICNICTBHS CBOCH JEesITETHHOCTH
M0 OTHOIICHHIO K OKPYXKaromieu
cpene, COOCTBEHHOMY 3/I0POBBIO;
000CHOBBIBATh M COOIONATH MEPHI

1) c(OPMHPOBAHHOCTh  YMEHUH
MIPOTHO3UPOBATh TIOCIEICTBHS CBOCH
NEeSITeIbHOCTH 1O  OTHOIIEHUIO K
OKpY)XaloIiel cpene, COOCTBEHHOMY
3[0pOBbIO;

YeTHbII onpoc.
Pe3ynbrars!
BBITOJIHEHUS U 3aIUTHI
MPAKTUYECKUX 3aAHATUN
1 JJabOPaTOPHBIX PadOT.
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PO UITAKTUKH 3200ICBaHU;

OK 01, OK 02, OK 04, OK 07, I[IK
2.5

JIP 9, JIP 23, JIP 30

2) 000CHOBBIBATh M COOJIOIATh MEPHI
npodUIaKTUKU 3a00JeBaHUI

KonTponsHnas pabdora.

3HAaThb:

31 - crpoenue, MHOroobpasue u
OCOOEHHOCTH  XKMBBIX  CHUCTEM
pa3HOTO  ypOBHS  OpraHU3aINH,
3aKOHOMEPHOCTH NPOTEKAHUS
OMOJIOrMYECKMX  IPOLECCOB U
SBJICHUWA B OKpYXalolleh cpeje,
[EJNIOCTHYI0  HAyYyHYI0  KapTHHY
MHpa, B3aUMOCBSI3U u
B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HaYK;

OK 01, OK 02, OK 04, OK 07, IIK
2.5

JIP 9, JIP 23, JIP 30

c(hopMHUPOBAHHOCTh 3HAaHUUN 0
CTPOEHUH, MHOT000pa3uu u
0COOEHHOCTAX YKUBBIX CUCTEM
pa3Horo YPOBHS OpraHu3aIui,
3aKOHOMEPHOCTSIX MIPOTEKAHUS
OMOJIOrMYeCKHUX MPOLECCOB U SBICHUIM
B OKpYXKalolllel cpene, LEIOCTHOU
Hay4HOHI KapTHHE MUpa,
B3aMIMOCBSI35IX U B3aMO3aBHUCHMOCTSIX
€CTECTBEHHBIX HAYK

YeTHbIl onpoc.
Pe3ynbrarsl
BBITIOJTHEHHSI U 3aIUTHI
NPAKTUYECKUX 3aHATUI
1 1a00paTOpHBIX padoT.
Konrtponbshas padora.

32 - S3HAYUMOCTH JOCTIDKECHHH
OHOI0rn4eCKOi HayKu U
TEXHOJIOTUA B  MPaKTHYECKOM

ACATCIIBHOCTH YCJIOBCKA, pa3BUTUHU

COBPEMEHHBIX MEIUIINHCKAX
TEXHOJIOTUI U
arpoOMOTEXHOJIOTHH;

OK 01, OK 02, OK 04, IIK 2.5
JIP 23, JIP 30

c(hopMHUPOBAHHOCTH 3HaHUHI o
3HAYUMOCTH JOCTHXKSHUH
OMONOrMYecKO HayKu W TEXHOJIOTHM
B MPaKTUYECKOU IeATEIIbHOCTH
YeJIOBEKa, Ppa3BUTHU COBPEMEHHBIX
MEIUITMHCKIX TEXHOJIOTHUI u
arpoOMOTEXHOJIOTHIA

VYceTHBIi ompoc.
Pe3ynprarsl
BBITMIOJTHEHUS U 3aIUTHI
MPAKTUYECKUX 3aHATHI
1 1a00paToOpHBIX padoT.
KonTponbhas pabota.




3. OueHka ocBOeHUS y4eOHOI0 mpeaMeTa

3.1. ®opMBbI U MeTObI OLICHUBAHUS

[IpenmeToM oneHKH ciykatr yMeHus 1 3HaHusl, npenycMorperasie @I'OC COO u ®I'OC CIIO no
npeamery OVIL13 buonorus, HampaBieHHble Ha (OPMHpPOBAHHE OOIMKUX U MPOPECCHOHAIBHBIX
KOMITETEHIIUH, a TAK)KE IMYHOCTHBIX PE3YJbTaTOB B paMKax MpOrpaMMbl BOCITUTAHUS.

KoHTpons ¥ oOLIEHKa pe3ylnbraToB OCBOEHUS Y4YEOHOM JAMCLUMIUIMHBI  OCYIIECTBISAETCS
MIperoiaBaTesieM B MPOIecCe MPOBEICHUS ayAUTOPHBIX 3aHATUN. TeKyluil KOHTPOJIb OCYIIECTBIISETCS B
¢dopme: ycTHOTO Ompoca, MOTyYSHHBIX 00Yy4YaroLIMMCs, B TIpoIiecce padOThl Ha 3aHATUAX, MOJOKHUTEITBHBIX
OLICHOK, 3alllUThl BCEX NPAKTHUYECKUX U JIADOpaTOpHbIX pabOT, BBINOJIHEHUS BHEAYIUTOPHOU
camocTosTeNbHOM padoTel. [IpomexxyTouHasi arrectanus IpoBOIUTCS B (opMe KOMILIEKCHOTO 3adeTa ¢
OLICHKOM.



3.3. KoHTpoJib 1 oLleHKa 0CBOEeHHs Y4eOHOMY NMpeaMeTy o TeMaM (pa3jesiam)

JJieMeHT y4eOHOM

(I)OpMBI U METOAbI KOHTPOJSA

Texkymmii KOHTPOJIb

Py0e:xHbIii KOHTPOJIb

HpOMe)KyTO'lHaﬂ aTrrecranmusa

AHCIHITHHBI @ gprglzehﬁ?ze ®opmbr | [Tposepsiemsie 3, Y, OK, | ®opma IpoBepsieMble
OPMPEI KOHTPOJIA >0 .JIP, > KOHTPOJIS K, JIP KOHTPOJIs 3,V, OK, IIK, JIP
Pa3znea 1. Kiaerka — 3auemc | V3, 31,
CTPYKTYPHO- oyenkou | OK 01, OK 02, OK 04,
(pyHkunoHaabHas JIP 23, JIP 30
€TMHHIIA JKHBOTO
Tema 1.1. buomorusa | @O V3, 31,
kak Hayka. OOmas | Ilposepxka mabaiuy OK 01, OK 02,
XapaKTepUCTHKa JIP 23, JIP 30
KU3HU
Tema 1.2. | O Y2, V3, 31,
CrpykTypHO- JIP Nel OK 01, OK 02,
(byHKIHOHATBHAS 113 Nel OK 04,
opranusanus kinetok | IIposepxa JIP 23, JIP 30
MEHMANbHOU Kapmol
Tema 1.3. | @O V3, 31,
CrpykrypHO- 113 No2 OK 01, OK 02,
(yHKIIMOHATBHBIC IIposepxa enoccapus | JIP 23, JIP 30
bakxTopbl
HACJICJICTBCHHOCTH
Tema 1.4. OOwmen | @O V3, 31,
BEIIECTB u | Ilposepxa mabauyvr | OK 02,
IIpEBpalCHUE JIP 23, JIP 30
SHEPTUU B KIICTKE
Tema 1.5. | OJI V3, 31,
JKusHenHbIN uukn | Ilposepka aenmul | OK 02, OK 04,
KJIETKH. Murto3. | spemenu JIP 23, JIP 30
Meiio3
Pa3znen 2. Crpoenne Bavem c | V3, 31,




7| ¢pyHKIUM oyenxou | OK 01, OK 02, OK 04,
OpraHusMa JIP 23, JIP 30
Tema 2.1. Crpoenue | O4 V3, 31,
opranuszma. Dopwmel | Ilposepka OK 02, OK 04,
Pa3MHOXEHUS menmanvHou kapmet | JIP 23, JIP 30
OpraHu3MOB IIposepka mabauywl
Tema 2.2. Ontorenes | T V3, 31,
pacteHuii, XUBOTHBIX | [Iposepxa  nemmwt | OK 02, OK 04,
U YeJioBeKa 8pemen, JIP 23, JIP 30
HCUSHEHHBIX YUKIO8
pacmeHuti no
omoenam
Tema 2.3. | @0 V3, 31,
3aKOHOMEPHOCTH T OK 01, OK 02,
HACJIEJOBAHHUS. 113 Ne3 OK 04,
CuemieHHOE Ilposepka enoccapus | JIP 23, JIP 30
HacJIeI0BaHUE
MIPU3HAKOB
Tema 24| T V3, 31,
3aKOHOMEPHOCTH 113 Ne4 OK 01, OK 02,
W3MEHYUBOCTH OK 04,
JIP 23, JIP 30
Pasnen 3. Teopus 3auem c | V3, 31,
IBOJIIOLMH oyenxou | OK 02, OK 04,
JIP 23, JIP 30
Tema 3.1. Wcropus | @O V3, 31,
ABOJIIOIIMOHHOT'O Ilposepxa OK 02, OK 04,
YUEHUS. enoccapus,  aewmsl | JIP 23, JIP 30
MUuUKpO3BOTIOIHS 8pemeHuU
Tema 32.101 V3, 31,
MakposBontonus. Ilposepxa  nenmwut | OK 02, OK 04,
Bo3nukHOBEHME U | 6pemenu JIP 23, JIP 30
pa3BUTHE KH3HU Ha
3emie
Tema 3.3. | @O V3, 31,




[Ipoucxoxnenue Ilposepka  neumor | OK 02, OK 04,

yeJoBeKa — | 8Bpemenu JIP 23, JIP 30

aHTPOTIOTEHE3

Pa3nea 4. DxoJorus Bauemc | V1, V3, 31,

oyenxou | OK 01, OK 02, OK 04,

OK 07, IIK 2.5.,
JIP 9, JIP 23, JIP 30

Tema 41.| T Vi, V3, 31,

DKOJIOTHUECKUE 113 Ne5 OK 01, OK 02,

daktopel U  cpensl | [Iposepka cxem | OK 07,

xu3Hu. llonynauus, | kpy2oeopoma JIP 23, JIP 30

coO00IIIeCTBa, seuecme

9KOCHCTEMBI

Tema 4.2. buocdepa - | 113 N6 Vi1, V3, V4, 31,

mio0anbHas on OK 01, OK 02,

3KOJIOTHYECKAS T OK 07,

cHCcTEeMa JIP 23, JIP 30

Tema 4.3. Bmusune | T Vi1, V3, V4, 31,

AHTPOIIOTCHHBIX 113 No7 OK 01, OK 02,

¢bakTopoB Ha OK 04,

ounochepy OK 07, I[IK 2.5,

JIP 23, JIP 30

Tema 4.4. Bmusuue | O4 V2, V3, V4, 31,

COIMaILHO- JIP No2 OK 02, OK 04,

HKOJIOTHYECKHUX OK 07,

(dhakTopoB Ha IIK 2.5.,

3JI0pPOBbE UETIOBEKA JIP 9, JIP 23,

JIP 30

Pa3gen 5. Buoaorus 3auem c¢ | V3, 32,

B JKH3HHU oyenkou | OK 01, OK 02, OK 04,
TIK 2.5.,
JIP 23, JIP 30

Tema 5.1. | 113 Ne8 V3, 32,

buorexHomorun B OK 01, OK 02,

JKM3HH KaXKI0T0 OK 04,




IIK 2.5,

JIP 23, JIP 30
Tema 5.2. | 113 N8 V3, 32,
buorexnomoruu B OK 01, OK 02,
IIPOMBILLIEHHOCTH OK 04,

IIK 2.5.,

JIP 23, JIP 30
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3.2 Konugukarop oieHOYHBIX CPEICTB

DOYHKIUOHAJIbHBINA MPU3HAK OLEHOYHOI0 CpeacTBa (THI
KOHTPOJILHOTO 3aJ1aHM 1)

Koxa ouenounoro cpeacrpa

@DpoHTAJIBHBIN 01IPOC 0]0)
[IpakTrueckoe 3anstue Nen I13 Non
JlaboparopHas pabota Nen JIP Nen
TectupoBanue T
OueHuBaemas JUCKycCuUst on
OO6cyxaeHre 1Mo BOIMpocaM JICKIIUH OJI
KontposnbHas pabora Nen KP Non
Keiic-3agaua K3
3agaHus 111 CaMOCTOSTEIHHOW pabOTHI: CP

- 3aI0JIHEHNE TaOJINIT;

- pa3paboTKa JICHThI BPEMEHH;

- pa3paboTKa MEHTAJILHOUW KapThI,

- YCTHOE COOOIIEHHUE C MPE3CHTAIINEH;

- pa3paboTKa Tioccapus;

- COCTaBJICHUE CXEM KPYrOBOPOTa BEIICCTB;

- COCTABJICHHUC ) KNU3HCHHBIX IMUKJIOB paCTeHI/If/'I 10 OoTAcIaM.




4. 3AJAHUA U1 OHEHKHW OCBOEHUSA YYEBHOI'O TIPEIMETA

4.1. Tekymmii KOHTPOJIb

Texkymmii KOHTPOJIb TIPOBOAWUTCS HA IUIAHOBBIX 3aHATHAX M B XOJIE IPOBEPKHU
CaMOCTOSITENILHBIX Pa0oT. [TaBHas 1eNb TEKyLIero KOHTPOJS - OlepaTUBHAs OLEHKa PabOThI
npernojaBaresis M O0ydaeMbIX, a TaKkKe WX HWHAWBUIYAIBHBIX OCOOCHHOCTEH. DYHKIIUU
TEKyLIeT0 KOHTPOJIA: COACWCTBYET Oojee OIEepaTMBHOMY BBISBICHUIO OTCTAIOIIUX JUIS
HAJIJICKAIIET0 pPearupoBaHUs; ONTUMHU3UPYET WHAWBHUIYAIbHBIC 3aHSTHS; PaAllHOHAIU3UPYET
paboTy ¢ MpOrpaMMHBIM MaTepUaIOM.

@®opMBbI TEKYLLIET0 KOHTPOJIA

3amaHus, HampaBlIieHHbBIE Ha CHCTEMaTH3alMil0 H  0000IIEHHE TEeOopeTHYECKOH
uHpopmarmu:

- 3aIl0JHEHUE TAOJIHNII;

- pa3paloTKa JICHThI BPEMEHU;

- pa3paboTKa MEHTAIBHON KapThI;

- pa3zpaboTka roccapus,

- COCTaBJICHHE CXEM KPYroBOpPOTA BEIIECTB;

- COCTaBJICHHE )KM3HCHHBIX IIUKIIOB PACTEHUH 110 OT/EIIaM.

3ajanusi, HaMpaBJICHHbIC HAa POPMUPOBAHKE HITU ITPOBEPKY 3HAHUI:

- (pOHTAIBLHBIN OIPOC;

- OIICHHMBAacMasi TUCKYCCHS;

- 00CYXXJICHHE TI0 BOIIPOCAM JICKIIHH;
TECTUPOBAHUE;

- YCTHBIE COOOIIEHHS C TIPE3CHTAINCH;

- KOHTPOJIbHBIE PaOOTBHI.

3ajaHus1, HaNIPaBJICHHbBIC HA (POPMUPOBAHUE MTPAKTUYCCKUX YMEHHUI U HABBIKOB:

- jaboparopHas paboTa;

- TPAKTHYECKOE 3aHATHE (pEIIeHUE 3a/ad4; MPAKTHKO-OPUEHTHPOBAHHBIC PACUYCTHBIC
3aJaHusT; KeHC Ha aHau3 HH(pOopMaIn).



4.1.1. 3ananus, HanpaBJeHHbIe HA CHCTEMATH3ALNI0O U 00001IeHHEe TeOpeTHYeCKOil
uHopManuu

4.1.1.1. 3anoaHeHue TA0IMIX

Paznen 1. Kiierka — cTpyKTYPHO-(DYHKIMOHAJIBLHASA ¢IMHHUIIA JKHBOIO

Tema 1.1. buoJsiorusi kak Hayka. O01asi XapaKTepUCTHKA KU3HH

Pe3yabTar 00y4eHusi 10 TeMe: ONMCHIBATh METOJbl UCCIIEIOBAHUS HA MOJEKYIIPHOM U
KJIETOYHOM YPOBHE.

1. 3amonnenme Ta0JMUBI € ONMCAHHEM METOAOB MHMKPOCKONHMPOBAHUS € HX
JOCTOMHCTBAMHU M HEAOCTATKAMM.

@opMyJIHPOBKA 3a/IaHUA: 3aTIOTHUTE TaOMUIy «OCHOBHBIE MUKPOCKOIIUYECKHE METO/IBI
UCCICNOBAaHUs», JaB KpPAaTKyl0 XapaKTEPUCTUKY METOHNOB, YKaXXHUTE€ HUX [JOCTOMHCTBA U
HEJIOCTATKH, UCIIOJIb3Ysl MaTepHuall JIGKIUH, yaIeOHNKa, NHbIE HCTOYHUKH UH(POPMAIIH.

Tabnuna - OCHOBHbIE MUKPOCKOITMYECKHUE METObI MCCIICOBAHMS

Kparkas JocrounctBa metona | Hemocrarku metoma
HasBanue merona
XapaKTEePUCTHKA (+) (-)
CBeTI0II0/IbHAs
MHUKPOCKOITHS
TemHononpHAas
MHUKPOCKOITHS

Kounrposmpyemsbie komnerenuuu: OK 02

2. 3anoyHeHue Tadaunbl «Briag yyeHbIX B pa3BUTHE OHOJIOTHI).

@opMyJIHPOBKA 3aJaHMUSA: 3aM0JHUTE TaOMUIy «BKiIaa yudeHbIX B pa3BUTHE OUOIOTHI,
yKa3aB YYeHOT0, BpeMEHHOU nepuoi paboThl HaJl OTKPHITUEM U JANTE KPaTKYI0 XapaKTepPUCTUKY
OTKPBITHS, UCIIONB3YS MaTepHal JISKINH, yaeOHUKA, HHbIE HCTOYHUKN MH()OPMAIIHH.

Tabnuua — Bxnanx yuyeHsIX B pa3BuTHE OMOJIOTUN

NAS: 15171 Bpemennoii nepuon Kparkas xapakrepuctuka paboThl y4eHOTO

KonTtpoanpyembie komnerenuuu: OK 02

3. 3amosiHeHHMe CPAaBHUTEJBHOW Ta0JMUbI CXOACTBA W Pa3IU4YMii KUBOIO M
HE’KMBOTO.

®opMyIMpoBKAa 3aJaHusA: 3anoiHuTe Tabnuny «CpaBHUTENbHAs XapaKTepUCTUKA
O00BEKTOB KHBOW M HEKXUBOW IMPHUPOJBI», HCIONB3Ys Marepuai JIeKUud, ydyeOHUKa, WHBIE
MCTOYHUKHU UH(POPMALIHH.

Tabnuia - CpaBHUTENIbHAS XapaKTEPUCTHKA OOHEKTOB KUBOM U HEXKUBOM MPUPOJIBI.

Kpurepuu cpaBHeHns O6bexTsl HeXXUBOU pUpoJibl | OOBEKTHI JKUBON IPUPOIBI
Kierounoe ctpoenue
Hannune SHEPTUU s
CYyILIECTBOBAHUS
O6men  BemiecTB  (IHUTaHHE,




JILIXaHHUE U BBIJICIICHIE)

Poct

Pa3Butue

Pa3gpaxxumocts

IlepenBuxenue

KonTtpoanpyembie komnerenuuu: OK 02

Tema 1.4. O0MeH BellecTB M IpeBpallleHHe JHEPTUH B KJIeTKe
Pe3yabTar 00y4eHus MO TeMe: ONUCHIBaTh OCHOBHBIC YHEPreTUYECKHUE U IUIACTUYECKUE
IPOLIECCHI KIIETKU.

3anosiHeHHe CPABHUTEILHON TA0IHIbI XaPAKTEPUCTUK TUIIOB 00MEHa BellleCTB

@opMyJIHPOBKA 3aJaHUS: 3aMOJHUTE CPAaBHUTENIbHYIO Tabnuiy «OOMeH BelIecTB U
MpEBpaIllCHHE SHEPTHH B KJIETKE», YKa3aB 3Tallbl, MECTO U YCJIOBUS MPOTEKAHUSI, YUaCTBYIOILIUE
BEIIECTBA, CYTh MPOTEKAIOIINX MPOIIECCOB U PE3yNbTaT, UCIIOJIb3Ysl MaTepHall JeKIUi, yueOHuKa,
WHBIC NCTOYHUKU HH(POPMAIIHH.

CpaBuutenbHas Tabnuma - OOMEH BEIIECTB W NPEBpAICHHE DJHEPTUU B KIETKE
(bunocunres 6enka, @oTocuHTE3, DHEPreTUUECKUNH OOMEH)

CyTb
Mecto YyacTByromu yr
VcaoBus MPOTEKAIOI]
[Tpoueccol Dtamnbl | IPOTEKaHU e Pesynbrar
MPOTEKAHUS 1504
' BEIIECTBA
MIPOIECCOB
brnocuntes
Oenka
doTtocuHTE3
DHepreTu4eck
nii 0OMeH

Kountposmpyemsbie komnerenunu: OK 02

Pa3nea 2. Ctpoenue 1 GvHKIIMY OPraHnu3Ma
Tema 2.1. Ctpoenue opranuzma. @opmMbl pa3MHOKEeHHUS OPraHU3MOB
Pe3yabTar 00yueHus o TeMe: XapakTepr30BaTh CIOCOOBI PA3MHOKEHHUS.

3anosHeHHe Ta0JAMIBI € KPaTKOM XapaKTepUCTHKOH W mnpumepamu ¢opm
Pa3MHOKEHHSI OPraHU3MOB

®opmyaupoBKa 3aJaHusA: 3anoigHUTe TaOmuly «OCHOBHBIE THUIBI Pa3MHOKEHH,
YKa3aB CYLIECTBEHHBIE NPHU3HAKH MPOLIECCOB PAa3MHOXEHUS, NPUBEIUTE NPUMEPbl OPraHU3MOB,
PasMHOXKAIOUIMXCS 3THUM IyTe€M, MCIONb3ys Marepuan JEeKIUi, yueOHHKa, MHbIE HCTOYHUKU
uH(pOopMaIUH.

Tabnuna - OCHOBHBIE TUITBI PA3MHOKEHUS

Tun pasMHOKEHUS
oecrionoe II0JIOBOE

[Ipu3naku

KonnuecTBo ocobeilt 11s1 pa3MHOKEHHS

Kakoil Tum KJIE€TOK TpPUHUMAET ydacTUe B
Pa3MHOKEHUU

N3 kakux KJIETOK MOSBIISIETCA HOBBIM OpraHu3M




buonormueckass OCHOBa  pa3MHOXKEHHS (32
HCKJTIOYCHUEM BBICIIUX PaCTEHUI)

CKOpOCTh YBEJIMUEHHUS YUCIICHHOCTH 0COOEH

I'eneTnueckre 0COOEHHOCTH ITOTOMCTBA

HpI/I‘II/IHa IMOABJICHHMA  HOBBIX IIPU3HAKOB Yy
IIOTOMCTBA

[IpucniocoOuTenbHblE  BO3MOXKHOCTH ~ HOBBIX
OPraHu3MOB

3HaueHne PAa3MHOXCHUA

CriocoObI pa3MHOXKEHUS

IIpumepsl OpraHu3MOB, KOTOPBIM CBOWCTBEH
JJAaHHBIM TUI Pa3MHOXKCHHUS

KonTposmpyembie komnerenuuu: OK 02

Kpurepun oueHuBaHms:

«5» - TaONIMIIa BLIIOJIHEHA B ITIOJTHOM O0BEME;

«» - B Xojie 3amoJHEHHS TaOJMIbI MaTephal OTPAKEH HE IOJHOCThIO, HUMEIOTCS
HE3HAYUTEIbHBIC HETOYHOCTH, HEJOYETHI;

«3» - B Xojie 3amoJHCHHS TaOJHIBI MarepHal OTPAaKEH HE IOJIHOCTHIO, HMMEIOTCS
3HAYMTEIIHLHBIC HETOYHOCTH, HEIOUYETHI;

«2» - Tabnuia orpaxkaet MmeHee 5S0% Marepraiia Uiu He BBITIOJHEHA.




4.1.1.2. Pa3paGoTKa JIeHTbI BpeMeHH

Paznea 1. Kierka — cTpYKTYPHO-QYHKIIMOHAIbHAS ¢IMHUIIA )KMBOTO
Tema 1.5. ZKuzHeHHBIH UK KJIeTKkH. MuTto3. Meio3
Pe3ynbrar 00y4yeHus 1o Teme: XapaKTepru30BaTh KU3HEHHBIM LUK KICTKH.

Pa3paboTka J1eHTHl BpeMeHH KU3HEHHOI0 HMKJIA KIeTKH

@opMy/JIHPOBKA 3aJaHUSI: CO3JalTE JIEHTY BPEMEHM, OTPAXKAIOIIYI0 IPOLECCHI,
npoucxoAsie B  kieTke. Haspanusi mpolieccoB  JOMKHBI  OBITh  PacHoNIOKEHBI B
COOTBETCTBYIOLICH »KU3HEHHOMY IUKIY KJIETKH I[OCJIEOBATEIbHOCTH, OCHAIICHBl KpPaTKUM
OMMUCaHUEM, TPUIIOKEHBI UIUTIOCTPALUH.

3aaHue BBIMOIHACTCS B MaJIbIX rpynmax (3-4 yeiaoBeka).

KonTposmpyembie komnerennuu: OK 02, OK 04

Pa3nea 2. Ctpoenne H (DYHKIIMH OPraHU3MAa

Tema 2.2. OHTOreHe3 pacTeHHuil, ;)KHBOTHBIX U YeJIOBeKA

Pe3yabTar 00yueHusi Mo TeMe: ONUCHIBATH CTaJMH OHTOT€HE3a PACTEHMI, )KUBOTHBIX U
YyeJIoBeKa.

Pa3paGoTka JieHTHI BpeMeHH ¢ XapaKTepPUCTHUKON 3TanoB OHTOreHe3a OTIeIbHOI
TPYNIBI ()KUBOTHBIX HJIH YeJI0BeKa.

®opMy/IMpOBKa 3aJaHMs: CO3/aliTe JICHTY BPEMEHH, OTPAXKAIOLIYIO Talbl OHTOTCHE3a
OT/ICIIBHOW TPYIIBI KMBOTHBIX WM YeNOBEKa C KpaTkod xapakrepuctukod. HasBanus cramuii
JIOJDKHBI OBITH PACIIONIOKEHBI B XPOHOJIOTHYECKOM TOPSIKE, OCHAIICHBI KPAaTKUM OINHCAaHHEM
OCHOBHBIX M3MEHEHUI, TPUIIOKEHBI WILTIOCTPAIHH.

3asiaHue BBINOJHSETCA B MaJbIX rpynnax (3-4 uenoseka).

Konrtpoanpyembie komnerenuunu: OK 02, OK 04

Pa3nen 3. Teopusi 3BoJIIOLMH

Tema 3.1. UcTopust 3BOJTIOUOHHOTO Y4eHHs. MUKPOIBOTIONUS

PesyabTar 00y4eHusi 1mo Teme: XapakTepu30BaTh MPEANOCHUIKM U JIBUXKYIINE CUIIBI
BO3HHKHOBEHUS] MHOTOOOpa3us BUJIOB.

Pa3pa0oTka JeHThI BpeMEeHH! PA3BUTHSA IBOJIOLHOHHOIO YYCHHUS

@opMyJIUPOBKA 3aJaHUA: CO3JAWTE JIEHTY BPEMEHH, OTPAXKAIOUIYIO 3Talbl Pa3BUTHS
OpeACTaBlIeHU 00 SBOJIOIMM JKMBBIX OpraHu3MoB. HasBaHus 53TanmoB JOJKHBI OBITH
PacoIOkKEHbl B XPOHOJIOTMUECKOM MOPSIKE, YKa3aHbl (aMIWINK YUEHBIX C KPaTKUM OMHCaHHEM
UX BKJIAJIa B Pa3BUTHE DBOJIIOIMOHHBIX IIPEJCTABICHUH.

3asiaHue BBINOJIHSETCA B MalbIX rpynnax (3-4 yenoseka).

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Tema 3.2. MakpodsBoJronusi. Bo3HMKHOBeHHe M pa3BUTHE KU3HHU Ha 3eMue
Pesyabrar 00y4eHusi M0 Teme: XapakTEpU30BaTh NPEANOCBUIKM U JBUXKYILIUE CHIIBI
BO3HUKHOBEHU MHOFOO6paSI/I${ BUIOB.

Pa3paborka jieHTbl BpeMeHU BO3HUKHOBEHHS U PA3BUTHA KU3HU HA 3emule

@opMyIMPOBKA 3aJlaHMsI: CO3/aliTe JIEHTY BPEMEHM, OTPAKAIOLIYIO ATalbl Pa3BUTHS
KU3HU Ha 3emiie. Ha3zBaHus 3TanoB JOKHBI OBITH PACHOIOXKEHBI B XPOHOJIOTMUECKOM MOPSKE,
OCHAILIEHbl KPaTKUM ONHMCAaHUEM OCHOBHBIX U3MEHEHUH, IPUII0KEHBI WITFOCTPALIUH.

3a/iaHue BBINOJIHSETCA B MaJbIX rpynnax (3-4 yenoseka).



KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Tema 3.3. IIpoucxoxnaeHue 4yeji0BeKa — aHTPOIOreHe3
PesysabTar 00ydyeHHsI MO TeMe: XapaKTepU30BaTh NPEANOCBUIKM W JBMXKYLIUE CHIIbI
BO3HUKHOBCHU MHOFOO6paSI/ISI BUOB.

Pa3pa60TKa JICHTBI BPEMCHHU IPOUCXOKACHUA Y€/I0BCKA

DopMyJIMPOBKA

3aaHud:

co3gaute

JICHTy  BPEMEHHU,

OTPaXKAIOIILYIO

OTallbl

anTpornoreHe3a. Ha3BaHus 3TaroB JOMKHBI OBITH PACTIOJIOXKECHBI B XPOHOJIIOTUYECKOM TOPSIIIKE,
OCHAIIICHBI KPaTKUM ONMCAHWEM OCHOBHBIX M3MEHEHH (KOT/a W TIE YKWIM IMPEIKU YeIIOBEKa,
MIPOTPECCUBHEIE YEPTHI, OPYAUS TPY/Aa), IPUIOKECHBI KAPTUHKH MTPEIKOB YEIOBEKA.

3aaHue BBIMOIHACTCS B MAJIbIX rpymmax (3-4 yeiaoBeka).

KonTposmpyembie komnerennuu: OK 02, OK 04

[Tpu pa3paboTke peKOMEHyeTCs HCTIOIb30BaTh OHJIAMH-CEPBUCHI.
TimeRime.com

Timetoast.com

WJI JPYTUe CEPBUCHI IS CO3AaHUs JICHT BPEMEHH.

Kpurepun onenuBanus:

«5» - 6 OaioB;

«4» - 4-5 Ganos;

«3» - 3 bajuia.

2 baja 1 6ann 0 6as10B
HNudopmaruBHoCTh, | OTanb pa3BuTHs | DTarbl pazButus | Ha nente Bpemenu
WLTIOCTPAIIHH (mporieccoB) (mporieccoB) yKa3aHbl TOJILKO
IPaMOTHO OIMCaHbl U | TPAMOTHO OIMCAHBI M | HA3BAHUS JTaroB
POMJUTIOCTPUPOBAHBI | IPOUJLUTFOCTPUPOBAHBI | pa3BHTHS
u coziepkar (mporteccoB) ©  HE
JOTIOTHUTEIHHYIO MPOUJLTIOCTPUPOBAHBI
MH(pOpMaIUIO o
TeMe
XpoHoJIoTHs 3TANOB | XpPOHOJIOTHSL 3TanoB | XpOHOJOTUS 3TanoB | XPOHOJOTHs  3TaroB
pa3BUTHA pa3BHUTHS pa3BHUTHS pa3BHUTHS
(mpoueccos) (mpotieccoB) He | (Tmpo1ieccoB) He | (TmpoIieccoB)
HapYIICHA, HapyIIeHa, HO | HapyIeHa
MpHBe/eHA B TMOJHOM | IPUBEICHa HE B
obbneme MIOJIHOM 00BheME
Jlekcuko- Jlenta Bpemenu He | Jlenta Bpemenu He | JlenTa BpEMEHU
rpaMMaruyeckoe | COACPKUT OIIMOOK W | CONCPKHT IpyOBIX | CONEPKUT TaK MHOTO
odopmiienue OTIeYaToK rpaMMaTHYECKUX rpyoObIX
OImnO0oK WIN | TPAMMaTHYECKUX
OMEYaTroK, KOTOpBIC | OMMOOK M OINEYaToK,
OBl OTBJIEKAJIA | YTO €€ CONEpKAHUE
BHUMAaHHUE YHUTATeNs | TPYIHO
OT COJICPIKaAHUS BOCIIPHHHUMACTCS



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

4.1.1.3. PazpaGoTka MEHTAJIbHON KapPThI

Paznea 1. KieTka — cTPYKTYPHO-QYHKIIMOHAJIbHASA ¢IMHUIIA )KMBOTO

Tema 1.2. CTpYKTYPHO-(P)YHKIIMOHAJIbHASI OPTaHU3ALMS KJIETOK

Pe3ynbrar o0yueHusi mo Teme: paszinyarbh CYIECTBEHHbIC MPU3HAKU CTPOCHUS KJIETOK
OpPraHU3MOB Pa3HbIX APCTB KUBOU MPUPOJIBIL.

Pa3padorka MeHTAJbHOM KapThl MO KJIAACCHPUKANUM KJIETOK W UX CTPOEHHMIO HA
NPO- M IYKAPHOTHYECKHX U 10 HApCTBaM

@opMy/JIMPOBKA 3aJaHUSI: COCTAaBbTE MEHTAJIbHBIE KapThl M0 KJIaCCU(PUKAUU KIETOK U
UX CTPOCHHMIO Ha MPO- U DYKAPUOTHYECKUX M MO HapcTBaMm. B kapre orpasute 0COOCHHOCTH
CTPOEHUS KJIETOK Pa3HbIX I[apCTB.

[Tpu BeImonHEHNH 00YYAIONIUECs pacTIPEIENIAI0TCS Ha Majble TPymIibl (10 2-3 yelloBeKa).

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Paznen 2. Ctpoenne U GyHKIIMN OPraHu3Ma

Tema 2.1. Ctpoenue opranuzma. ®opmMbl pa3MHOKEHHS OPraHU3MOB

Pe3synbrar o0yueHusi mo TeMe: OINKCHIBaTh CTPOCHHUE U B3aUMOCBS3b 4YacTeil
MHOTOKJIETOYHOTO OpraHHU3Ma.

Pa3paborka MeHTAJbHOM KApThl TKAHEl, OPraHOB M CHCTEM OPraHOB 4eJiOBeKa ¢
KPATKOM XapaKTepUCTUKON UX (PYHKIM.

®opmMyJIMPOBKA 3aJaHUSI: COCTaBbTE MEHTAJbHbIE KapThl MO KiIacCU(pHUKALMU TKaHEH,
OpraHOB M CUCTEM OpraHOB 4ejoBeKa. B kapre oTpa3suTe OCOOEHHOCTH CTPOEHHUS, QYHKUUN
00bekToB. Bbl MOxere 0O0bEAMHATH OOBEKTHI MO BBINOJHSAEMON (YHKIMU HIM IO CUCTEME
OpraHoB.

[Tpu BbImosHeHNH 00yYaroIMecs pacipeAessIFoTCs Ha MaJible IpymIbl (10 2-3 YyeaoBeKa).
3ananue sBisieTcs npodeccuoHaIbHO-OpPUEHTUPOBAHHBIM.

[Tpu pa3zpaboTke peKOMEHIYEeTCs UCIOIb30BaTh MHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

niin ,[[pyTOfI HHCTPYMCHT JIA CO3JJaHUS MCHTAJIbHBIX KapT.
IIpumep yacT MEHTAIBHOM KapThl:

CepaAeUHO-COCYAMNCTAR CMCTEMA

HeAYAOUHO-KMWEYHBIA TRPAKT

Konrtpoanpyembie komnerenuunu: OK 02, OK 04

Kpurepun onenuBanus:
«5» - 9-8 Gamnos;

«4y - 7 6aios;

«3» - 6-5 6amnos.

3 6asu1a 2 baJu1a 1 a1
Conepxanue WNudopmarus WNudopmarus WNudopmarus
npecTaBIeHa B | TIpeCTaBJICHA, HO | TIpeJCTaBJIeHA
MOJTHOM 00BbeMe UMEIOTCS HETOUHOCTH | YaCTUYHO



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

I'padpuueckoe
o(opmiieHHE KAPTHI

MHorocTtyneHnyaras
Kapra ¢ Jo0aBIeHHEM
KapTHHOK, 3HAKOB.
Hcnons3oBanue
pa3HbIX I1[BETOB Ha
OIpeAeIeHHBIX
BETBSIX.

MHorocTyneHvaras
KapTa

[Ipocroit «mayqok»

Jlexkcuko-
rpaMMaTH4ecKoe
opopMiIeHHE

Kapra He copepxur
OLIMOOK U OIleyaToK

Kapra He copepxur
rpyObIX
rpaMMaTHIeCKUX
1$)1115(s10) 3
OIIEYaToK,
OBI OTBJIEKAJIN
BHUMAaHHE YHTATEIsS
OT COJICPIKAHUS

Wi
KOTOpBbIE

Kapra comepxur Ttax
MHOTO rpyObIX
rpaMMaTHYECKUX

OmMOOK M OIEYarok,
4TO €€ COonIep)KaHHe

TPYIHO
BOCIIPUHUMAETCS




4.1.1.4. PazpabdoTka riioccapust

Paznea 1. Kierka — cTpYKTYPHO-QYHKIIMOHAIbHAS ¢IMHUIIA )KMBOTO

Tema 1.3. CTpYKTYPHO-(PYHKIIHOHAJIbHbIE (JAKTOPBI HACJIEACTBEHHOCTH

Pe3ynbrar o0yueHusi mo Teme: pasjivyarbh CyIIECTBEHHbIC MPU3HAKU CTPOCHUS KIIETOK
OpPraHU3MOB PA3HbIX HAPCTB KUBOU MPUPOJIBI.

Pa3padorka riioccapusi.

@opMy/IMPOBKA 3aJaHMA: COCTAaBbTE NIOCCApPUHA C ONPEACICHUSIMU IO TEMeE
«CTpyKTypHO-(YHKIIMOHATIbHBIE (PaKTOPHI HACIEACTBEHHOCTH», HCIIONb3Yysl MaTepHallbl JEKIUH,
y4€OHUKH, CIIOBApH.

IlepeyeHb TEPMUHOB:
Xpomocoma

Hykneorun

HyxneunoBas kuciora
He3oxcupudonyknenHoas kuciora (JTHK)
PuGonyknennonas kucnora (PHK)
Makpospruueckas CBs3b
KommnemeHnTapHocTh

Pennukanms

Tpauckpumnius

Tpancisinus

buocunTes Genka

Penapanus

I'eHeTnuecKku Koz

Konrposmpyemsbie komnerenuuu: OK 01, OK 02

Paznen 2. Crpoenne u GYHKIMH OPraHu3Ma

Tema 2.3. 3akoHoMepHOCTH HacenoBaHus. ClienjieHHOe HACJIeI0OBAHUE PU3HAKOB

Pe3ynbrar 0o0yueHusi MO TeMme: OIKCHIBaTh 3aKOHOMEPHOCTH HACJEICTBEHHOCTH M
N3MCHUYUBOCTHU.

Paspaborka riioccapus.
@opMyIMPOBKA 3aJaHMA. COCTAaBBTE NIOCCAPUH C ONPEACICHUSIMU II0 TEMeE
«3aKOHOMEPHOCTH HaCJeI0OBaHUs», UCIOIb3Yys MaTepuabl JIEKIUHA, yUeOHUKH, CIIOBapH.

IlepeyeHb TEPMUHOB:
ATnbTepHAaTUBHbBIE TPU3HAKU
AJInenbHbIE TEHBI
HeamnnenbHbie renst
JIOMMHAHTHBIN TPU3HAK
PenieccuBHBIM ITpU3HAK
I'oMo3HUrOTHBIN OpraHu3M
I'eTepo3uroTHseIil Opranusm
l'enoTun

deHoTHUIl

JluruOpuHoe CKpenmrBaHue
Yucrasa nuHus

I'ubpun

Hacnencrsennocts
HN3MeHunBOCTH



Jlokyc

XPpOMOCOMHBII HAOOP
CuemnieHHOE HaclIeI0BaHuE
TlonHoe cuemienue

HenomHoe cuemnnienue
Kpoccunrosep

HexpoccoBepHble raMmeTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'eTepocombl

T'omorameTHsIi1
I'eTeporameTHbIi 110
HacnenoBanue cuiemieHHoe ¢ T0JIOM
I'enetnueckas kKapTa XpOMOCOMBI

KonTposmpyembie komnerenuuu: OK 01, OK 02

Paznen 3. Teopusi 3BoIIOLINHA

Tema 3.1. UcTopusi 3BOJIIOLMOHHOTO Y4eHHsl. MUKPO3BOJIIOLMS

PesyabTar 00y4eHUsi MO TeMme: XapaKTepU30BaTh MPEANOCHUIKH U JIBUXKYIIUE CUIIBI
BO3HHUKHOBCHUA MHOFOO6paBI/I$I BHUIOB.

Pa3pa6orka rinoccapus.

®opMyIHPOBKA 3aJaHHA: COCTaBbTE IIOCCApUI C ompenenacHusMH 1o teme «cropus
HBOJIOIMOHHOTO Y4eHUs. MUKPOIBOJIONMS», HCIOIB3Ys MaTepuaibl JIEKIUH, y4eOHHKH,
CJIOBapH.

Ilepeyenb TEPpMHUHOB:
OBOIONUS

DaxTOpBI HBOJIIOLUU
Hacnencrsennast H3MEHUYNBOCTD
EcrecTBeHHbII 0TOOD
HckyccTBeHHbIl 0TOOP
Bbopwba 3a cymecrBoBanue
[onmynsauus

I'eHodona nomyasuuu
MukposBonronus
BunooOpa3oBanue

KonTpoanpyembie komnerennuu: OK 02

Kpurepun onennBanus:

«5» - cofepkaHuEe TIIOCCApHUsl COOTBETCTBYET 3aIaHHOU T€ME, COACPIKUT BCE MOHSITHS U
TEPMUHBI,

«4» - comep)kaHMe TIIOCCApUs COOTBETCTBYET 3aJIaHHOM TeMe, COAEPKHUT He MeHee 75%
MOHATHH,

«3» - comepkaHHe TII0CCapHsi COOTBETCTBYET 3alaHHON TeMme, colepkuT He MeHee 50%
MOHATHH,

«2» - conmepkaHUE TIIOCCApUs COOTBETCTBYET 3aJlaHHOM Teme, coiepkut menee 50%
MOHSATUMN WM HE BBIIIOJIHEH.



4.1.1.5. CocTaBJjieHHEe CXeM KPYTrOBOPOTA BelleCTB

Paznen 4. Jxojorus

Tema 4.1. Dxonornueckue ¢axkropbl u cpeabl ku3HH. [lomyJsinus, coodmecTna,
IKOCHCTEMbI

Pe3yabrar 00y4eHusi O TeMe: OIKCHIBATH CBSI3b MEXAY OPraHU3MOM M CpPEIOW €ro
oOuTaHus. YCTaHABIMBATh CBA3b CTPYKTYPhI U CBOMCTB 3KOCUCTEM.

®opmyaupoBKa 3agaHusi: ONuIIMTE KPYroBOPOT BELLIECTBA U COCTABBTE CXEMY:

1 Bapuant — Yrepo/,

2 BapuanT — Kucnopon,

3 BapuaHT — A30T,

4 Bapuant — Cepa,

5 Bapuant — ®ocdop.

Jlnst BBINOJNHEHUS pabOThl MCMOJNB30BaTh JICKIMOHHBIA MaTepuall, PeKOMEHIOBaHHBIC
Y4eOHHKHU.

3a/iaHue BBINOJIHSETCA B MaJbIX rpynnax (1o 2-3 yenoBeka).

KonTposanpyembie komnerennuu: OK 01, OK 02, OK 07

Kpurepuu ouennBanus:

- IPaBUJIHLHOCTH BHIOOpA KOMIIOHEHTOB KPYTOBOPOTA;

- IpaBUJIbHASI IOCJIEI0BATENbHOCTD IPOUCXOSAIINX IIPOLIECCOB;
- TBOPUYECKUN MOAX0] K 0OPOPMIICHHUIO PabOTHI.



4.1.1.6. CocTaB/ieHHe )KU3HEHHBIX HUKJIOB PACTEHUIl 10 0TaeJIaM

Pasznea 2. CtpoeHue M pyHKIIUHA OPraHU3MA

Tema 2.2. OHTOreHe3 pacTeHHi, ;)KHBOTHBIX H YeI0BEeKa
Pe3yabTaTr 00yueHus MO TeMe: ONUCHIBATH CTAJMH OHTOT€HE3a PACTCHUM, )KUBOTHBIX H

YCJIOBCKa.

®opmyaupoBka 3aganus: CocTaBbTe )KU3HCHHBIC ITUKIIBI PACTCHHH 110 OT/IEIaM:
1 BapuaHT — MOXOBUAHbIE,

2 BapHaHT — XBOIIICBHU/IHbIE,

3 BapuaHT — NallOPOTHUKOBU/THBIE,
4 BapHaHT — TOJIOCEMEHHBIE,

5 BapuaHT — NOKPBHITOCEMEHHBIE.

Ortanel

JKU3HCHHOI'O0 INIHKJIa AOOJIZKHBI

OBITH PacCIIOJI0KCHDBI

NOJIUCAaHbI, IPUIIOKEHBI WIITIOCTPALMU (PUCYHKH ).
Jlns BBINOJNHEHUs pabOThl MCHOJNB30BaTh JIGKLMOHHBIA MaTepuai, pEeKOMEH]IOBAHHBIE

YU4E€OHUKHU.

3amaHue BBIMONIHACTCS B MAJIbIX Ipymmax (1Mo 2-3 yenoBeka).

Kontpoanpyembie komnerenuuu: OK 02, OK 04

Kpurepun ouenuBanmsi:

«5» - 6 6aoB;

«4» - 4-5 Gannos;

«3» - 3 daJuia.

MIoCJICAO0OBAarCJIbHO H

2 06aJju1a 1 6ann 0 6a/10B
HNudopmMaTuBHOCTD, | DTanbl  KU3HEHHOTO | DTambl  JKU3HEHHOTO | YKa3aHbI TOJIBKO
WLTIOCTPAIIUH LMKJIA TOAIMCAHBl W | [IUKJIA MOAMNHMCAHBI M | Ha3BaHHS JTaIroB
MPOMJITIOCTPUPOBAHBI | MPOMJUTIOCTPUPOBAHBI | )KM3HEHHOTO IHUKJIA U
u cojepxkar HE
JOTIOTHUTEIHHYIO MPOUJLTIOCTPUPOBAHBI
MH(pOpMaIUIO o
TeMe
XpoHoJiorus 3TaNOB | XpOHOJIOTHUA 3TanoB | XpOHOJOTHsl  ATANoB | XPOHOJOTUS  3TaroB
JKM3HEHHOIO0 IUKJIA | )KU3HEHHOTO  IHKJA | )KU3HEHHOrO0  IMKJIA | )KU3HEHHOIO  I[MKJa
HE HapylleHa, | HE HapylleHa, HO | HapylIeHa
MpHUBE/ICHA B TOJHOM | IPUBEJCHA HE B
o0BemMe ITOJTHOM O0beMe
JlekcHKo- Kuzuennsrii nmuki He | JKu3sHeHHBIM 1K He | JKu3HeHHBIH UK
rpaMmMaTruyecKoe COJICPKUT OIIUOOK U | COAEPIKUT rpyObIX | CONEPKUT TaK MHOTO
opopMIIeHHE OIIeYaTOK rpaMMaTHYECKUX rpyOBIX
OIIMOOK WIH | TPaMMaTHYeCKUX
OMEYaToK, KOTOpBIC | OMIMOOK M OIEYATOK,
OBI OTBIIEKAJIM | UTO €€ COJAep)KaHUe
BHUMaHUE YWTATEIs | TPYIHO

OT COACPIKAHUA

BOCIIPUHUMACTCHA




4.1.2. 3aganusi, HanpaBJeHHbIe HA (JOPMUPOBAHUE WM MPOBEPKY 3HAHMIA
4.1.2.1. ®poHTAJBHBII ONIPOC

Paznea 1. KileTka — cTpYKTYPHO-QYHKIMOHAJIbHAS ¢IMHHUIIA )KMBOTO

Tema 1.1. buosiorus kak Hayka. O01as XapaKTepUCTUKA )KUZHU

Pe3ynbrar 00y4yeHusi Mo TeMe: OMUCHIBATH METObI MCCIIEIOBAHUS HA MOJICKYISIPHOM U
KJIETOYHOM YPOBHE.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Uro uzydaet Ouonorus Kak Hayka?

2. Kakue Benukhe yuy€HblE JPEBHOCTHM BHECIM 3aMETHBIM BKJIaJ B pa3BUTHE
OMOJIOTUUECKUX 3HAHUMN?

3. [Touemy coBpeMEHHYIO OMOJIOTHIO CUUTAOT KOMIUJICKCHOM HayKOW?

4. Kakue HarpaBiIeHHUs B Pa3BUTUU OWOJIOTHH BbI MOYKETE BBIICIUTH?

5. Kakoe ompeneneHne MOXHO AaTh MOHATHIO «KH3Hb»? B deM coCTOAT OCHOBHbBIE
3aTpyAHEHUs pU POPMYIHUPOBAHUY TAHHOTO ONpEAeICHUs?

6. Kakue cBoiicTBa >KUBOTO BaM U3BECTHBI?

7. Kakas cTpyKTypa CUUTaeTCs 3JIEMEHTapHON eTMHULIEH )KUBOTO?

KonTtpoanpyembie komnerenuuu: OK 02

Tema 1.3. CTpykTypHO-GyHKIMOHAIbHBbIE GAKTOPbI HACJIEACTBEHHOCTH
Pe3ynbrar o0yueHusi mo Teme: pazinyarb CyIIECTBEHHbIC MPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOM MPUPOBI.

Ilepedyenb BONpPocoB K GPOHTAIBLHOMY ONIPOCY:

1. YUro Ha3bIBalOT XpOMOCOMHBIM Habopom? Kakue BUABI XpOMOCOMHBIX HAaOOPOB BaM
U3BECTHBI?

2. Kakue BelecTBa Ha3bIBalOTCS HYKJIEUHOBBIMU KUCIIOTaMU?

3. Kakue BUIIbI HyKJIEMHOBBIX KHUCIIOT OOHAPYXEHBI B KIIETKe?

4. Kakoe crpoenue umeet monekyna JJHK?

5. KakoBel ocHoBHBbIE pyHKIIMK [JHK B kneTke?

6. B uem 3akiroyaeTcs IPUHIUI KOMIUIEMEHTapHOCTHU?

7. Yro oburero u kakue paznuuus uMmerorces B crpoennu mosnekyn JJHK u PHK?

8. Kakue tunsl monexyn PHK Bam n3BectHb? KakoBa ux QpyHkuus?

Kountposmnpyemsbie komnerenuuu: OK 01, OK 02

Tema 1.4. O0MeH BemiecTB M NPeBpPallleHHe JHEPTHH B KJIETKe
PesyabTar 00yueHusi o TemMe: ONKUCHIBATb OCHOBHBIE SHEPreTUUECKHUE U MJIACTHUECKHE
IIPOLIECCHI KIETKH.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Yro Ha3bIBaOT roMeocTa3om?

2. Yto Takoe Metabonu3M? M3 Kakux MpoLeccoB OH CKIIAAbIBAETCS?

3. Kax cBs13aHbI MeKIy COOOH IMIIaCTUYECKUI U SJHEPTETHYECKUI OOMEHBI?

4. B kakux oOpraHomjax KIJIETKM IPOUCXOAUT MEPBUYHBIH CHHTE3 OPraHUYECKUX
BemecTB?

5. Kakyto ponb B (hoToCHHTE3€ UTrpaeT XJI0pohu?

6. [lepeunciuTe OCHOBHBIC PEAKIIMN CBETOBOH (ha3bl (POTOCHHTE3A.

7. Kakue peakiuu uyT B TeMHOBOH (aze porocunresa?

8. UeMm peakuuu XeMOCHHTE3a OTIMYAIOTCA OT QorocuHte3a? Kakue opraHuzMbl



SABJIIAKOTCA XGMOCI/IHTGTI/IKaMI/I?
Kontposaupyembie komnerenuuu: OK 02
Paznea 2. CTtpoenue M pyHKIIMHA OPraHA3MAa

Tema 2.1. Ctpoenne opranuzma. @opmbl pa3MHOKeHHsI OPraHU3MOB
Pe3ynbrar 00y4yeHus o reme: XapaKTepu3oBaTh ClI0COObI Pa3MHOXKECHHS.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. JTaiiTe onpeneneHue Mpoeccy pa3MHOKEHUSI OPTraHU3MOB.

2. Kakue ¢popMbl pa3MHOKEHUSI OPraHU3MOB BCTPEUAIOTCS B IpUpozae?
3. Kakoe pa3sMHOXeHHE Ha3bIBACTCSI OSCITOJIBIM?

4. Kakue BUIbI OECIIONIOT0 Pa3sMHOKEHHS Pa3IndaroT?

5. KakoBo 6uosnorunueckoe 3HaueHue 0ecrosioro pa3MHOKeHHs?

6. B ueM npenmyIecTBO MoJIOBOr0 pa3MHOXKEHUS 1epes] 6ecroabim?
7. Kakue criocoObl 10JIOBOTO Pa3MHOKEHHS BaM U3BECTHBI?

8. I'me 1 Kak MPOUCXOAUT PA3BUTHUE MOJOBBIX KJIETOK Y JKUBOTHBIX?

9. Yro Takoe ormogorBopenue? Kakum oHO ObIBaeT?

Konrposmnpyemsbie komnerenuuu: OK 02

Tema 2.3. 3aK0HOMEPHOCTH HACJIET0BAHUS
Pe3yabrar 00ydyeHMsI MO Teme: OINUCHIBATh 3aKOHOMEPHOCTH HACJCICTBCHHOCTH U
NU3MCHYNBOCTH.

Ilepedyenb BONpPocoB K GPOHTAILHOMY ONIPOCY:

1. Yro uzydaer renetuka’?

2. Ilouemy umenno I. Menzenst CHUTalOT OCHOBOTIOJIOKHUKOM T€HETHKH ?

3. Urto Takoe uncTas JUHUS U THOpU?

4. Yto Takoe ajuieabHbIe TeHbI (aenn)?

5. Kakue ocoOu Ha3bIBatOTCSl FTOMO3UTOTHBIMHU, a KaKHUE - TeTePO3UroTamMu’?

6. Kakue nmpu3HaKky Ha3bIBAIOTCS TOMUHAHTHBIMH, a Kakue - peneccuBHbIMU? [IpuBeanTe
HpUMEpPbI TOMUHAHTHBIX M PELIECCUBHBIX MPU3HAKOB OPraHU3MOB.

7. Chopmynupyiite npaBuio eaAMHooOpa3ust THOpUI0B epBOro nokojeHus I. Menaens.

8. Chopmynupyiite npaBuio pacuieruienus [. Mennaens.

9. Chopmynupyiite 3akoH 4uCcTOTHI TameT [. Menpens.

10. B yem ominume AByX NOHATHI: peHOoTHN U reHoTUn?

11. Kakoe ckpeniyBaHie Ha3bIBa€TCsl AUTUOPUTHBIM?

12. ChopmynnpyiTe 3aKOH HE3aBUCUMOTO HAaCIEI0OBAHUS TIPU3HAKOB.

Konrtpoanpyembie komnerenuuu: OK 02, OK 04

Pa3nesn 3. Teopusi 3BoJIIOnMHu

Tema 3.1. UcTopust 3BOIIOLHOHHOTO YuyeHHsl. MUKpPO3BOIIOLUS

Pesyabrar 00y4eHusi 1o Teme: XapakTepU30BaTb NPEANOCBUIKM U JBUXKYIIUE CHIIBI
BO3HUKHOBEHU MHOFOO6paSI/I${ BUIOB.

ITepeuenb BONPOCOB K GPOHTAILHOMY OIIPOCY:

1. KakoBbI CUJIBHBIE U CITa0ble CTOPOHBI CUCTEMBI opranndeckoro mupa K. Jlunnes?
2. ChopmynupyiiTe OCHOBHEIE MOJIOKEHUs 3BotonnonHoi Teopun XK. b. Jlamapka.
3. Ilepeuncanre NpeANnOChUIKH BOSHUKHOBEHHUS JAPBUHU3MA.

4, HepetmanTe OCHOBHBIE ITOJIOKEHHUS CHHTETHYECKON TEOPHH DBOJIFOLH.



KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Tema 3.3. IIpoucxoxaeHue 4yeji0BeKa — aHTPOIOreHe3
PesysabTar 00ydyeHHsI MO TeMe: XapaKTepU30BaTh NPEANOCBUIKM W JBMXKYLIUE CHIIbI
BO3HUKHOBCHU MHOFOO6paSI/ISI BUOB.

IIepevyeHb BONPOCOB K (PPOHTAIHLHOMY ONIPOCY:

1. MaiiTe onpeneieHne aHTPOTIOJIOTHH.

2. Kakue 3aauu crodt nepes antpononoruein? M3 kakux pasaenoB COCTOUT 3Ta HayKa?

3. Kakue jaHHble JOKa3bIBAlOT POACTBO YEIOBEKA C dKUBOTHBIMU?

4. Ilepeunciure XapakTEpHbIE YEPTHI, OTINYAIOIIME YETIOBEKA OT )KUBOTHBIX.

5. Kakue Ouonormueckue M couuagbHble (DAKTOPBI SIBUIUCH ABMKYLIMMH CHJIAMH
aHTponorexesa’?

6. [lepeunciuTe ¥ 0XapakTEpU3yUTEe OCHOBHBIE CTAINN HBOJIOLUH YEJIOBEKA.

7. [laiiTe onpeneseHre 4eJI0BEYECKUM pacaMm.

8. Ha xakue pacsl onpasfeisiioT COBpeMEHHOe 4esioBeuecTBo? Ilepeuncianre 0CHOBHbBIE
IIPU3HAKU pac.

9. IlpuenuTe (PaxThl, JOKAZBIBAIOIIUE EMHCTBO YEJIOBEYECKUX Pac.

Konrposmpyemsbie komnerenunu: OK 02, OK 04

Kpurepun oneHuBaHmsi:

«5» - OTBET NOJHBIN, Pa3BEPHYTHIN;

«4» - OTBET J1I0CTaTOYHO MOJIHBIH, HO €CTh HETOYHOCTH;
«3» - OTBET KPATKUH MU C TPYOBIMH OIINOKAMU;

«2» - OTBET HEBEPHBII UM OTCYTCTBYET.



4.1.2.2. OuennBaemasi JUCKYCCHS

Paznea 1. Kierka — cTpYKTYPHO-QYHKIIMOHAIbHAS ¢IMHUIIA )KMBOTO

Tema 1.2. CTpYKTYPHO-(P)YHKIIMOHAJIbHASI OPTaHU3ALMS KJIETOK

Pe3ynbrar o0yueHusi mo Teme: paszinyarbh CYIECTBEHHbIC MPU3HAKU CTPOCHUS KJIETOK
OpPraHU3MOB Pa3HbIX APCTB KUBOU MPUPOJIBI.

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IMCKYCCHH:

1. Kakoe 3Ha4eHHE UMEIOT IIUTOJIOTMYECKHUE 3HAHUS B )KU3HU COBPEMEHHOTO YeJIOBEKa?

2. IloueMy MOXHO yTBEpXKAaTh, UTO XUMHMYECKHUH COCTaB KJIETKH SIBIISETCS
JI0Ka3aTeIbCTBOM €MHCTBA XKUBOW IIPUPOJIbI U OOLTHOCTH KUBOW U HEXKUBOM IPUPOBI?

3. Iloyemy yd4eHble CUMTAIOT, YTO IPOKAPUOTHl SABISAIOTCS Haubonee IPEeBHUMH
OopraHM3MaMH Ha Hallel rianere?

4. [ToueMy TPYIHO JIEUUTh OOJIE3HHU, BbI3bIBAEMbIE BUpYCaMU?

KonTpoimpyembie komnerenuuu: OK 01, OK 02, OK 04

Pa3nesn 2. Ctpoenue u pyHKIMM opranusma

Tema 2.1. Crpoenue opranusma. @opmMbl pa3MHOKeHUs] OPraHU3MOB

Pesyabrar oOy4yeHMsi 1O TeMe: OIMKCHIBATh CTPOCHHE M B3aHMMOCBS3b YacTel
MHOTOKJIETOYHOTO OpTraHU3Ma.

IlepedyeHb BONPOCOB K OLIEHUBAEMOIi IUCKYCCHH:

1. [ToyeMy 2BOJNIOIMOHHOE PA3BUTHE OPraHMYECKOTO MHpA IOILUIO MO IyTH MOSBICHHS
MHOTOKJIETOYHOCTH?

2. UYro wuMeroT 0Omero M 4YeM OTIMYAITCA MEXAy Cco00i  OTHOKIETOUHBIC,
MHOTOKJICTOYHBIC Y KOJIOHUAIBHBIE OPTaHU3MBbI?

3. Kak ofOecrieunBaeTcsi B OpraHu3Me B3aUMOCBS3b (DYHKIIMOHUPOBAHHS BCEX OPraHOB?
OTBeT MOSICHUTE HA IIPUMEPE OPTaHU3Ma YCIIOBEKA.

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Pa3nen 3. Teopusi 3BoJIIOLMH

Tema 3.2. Makpossoaonns. BosHMKHOBeHHe M pa3BUTHE KU3HU Ha 3emuie

PesyabTrar 00y4eHusi Mo Teme: XapaKTepU30BaTh MPEANOCHUIKM U JBUXKYIIUE CUIIBI
BO3HUKHOBEHUS] MHOT0OOpa3usi BUJIOB.

IlepeyeHb BONPOCOB K OLIEHMBAEMOM JUCKYCCHU:

1. OObsicHuTe, MOYEeMy B TPOILIECCE DPA3BUTHUS KU3HU Ha 3emiie OAHU OpPTraHU3MBbI
BBIMUPAJIH, a HOBBIE CUCTEMATHUECKHE IPYIIbI OPTAHU3MOB MOSBISUIHCH.

2. O0BsCcHUTE, TTOYEMY KOHEI ITPOTEPO30MCKON 3Bl HA3BIBAIOT BEKOM MEIY3, XOTS B 3TO
BpeMs Ha 3emiie 00MTa Il HE TOJBKO KUIIIEUHOTIOIOCTHBIE dKUBOTHBIE.

3. YueHble CUMTAIOT, UTO repMaPppoAUTHl (KUIIEYHOIOJIOCTHBIC, TIJIOCKAE W KOJIbYAThIe
YepBU, HEKOTOpPHIE MOIUIIOCKH) SIBJSIOTCS Hambosee APEeBHUMU >XUBOTHBIMH OpTaHHU3MaMHU.
KakoBo, Ha Ball B3mIsi1, 3HaueHHE 000ETOI0CTH U TIOYEMY B XOJI€ IBOJIIOIUH CTalld IPeodIaaaTh
pa3aenbHOMNOJbIE BUBIL.

4. JlokaxxuTe poACTBO OPTAaHU3MOB PA3HBIX CHCTEMATHYECKUX TPYIII.

Kounrposmpyemsie komnerenuuu: OK 02, OK 04
Pa3nes 4. Ixonorus

Tema 4.2. Buocgepa - ri106anbHast IKOJIOrHYECKasi cUCTeMa
Pe3yabTrar 00y4yeHusi Mo TemMe: OMUCHIBATH CBA3b MEXIYy OPraHM3MOM U CpPEIOH €ro




oOuTaHus. YCTaHABIMBATEH CBSI3b MEXKAY CTPYKTYpamu Ouochepsl.

IlepeyeHb BOIIPOCOB K OLICHMBAEMOM JUCKYCCHH:

1. TnoGansHOe moTemeHue: MU} WM peanbHOCTh? UTO BaM M3BECTHO O JIAHHOM
spinennn? Kakue ¢akTel CyIIECTBOBAaHUS WM OTCYTCTBHS IVIO0ANBHOTO TIOTEIUICHUS BaM
U3BECTHBI?

2. OObsacHUTE, Kakue (aKTOPbl OTPaHUYMBAIOT PACHIPOCTPAaHEHHE JKU3HU B arMocdepe,
mutocdepe, ruapocdepe.

3. Kak MOXHO oXapakTepru30BaTh UCTOPUUYECKHE N3MEHEHHS POJIM YeJloBeKa B Ouocdepe?

4. B 4éM COCTOMT LIEHHOCTh OXpaHbl OnopazHooOpa3usa? UTo NpUBOAUT K COKpAILEHUIO
Oouonornyeckoro pasHoodpasusa? Ilouemy sl yenoBedecTBa BaKHO HE JIOMYCTUTH OOCIHEHUS
6uopazHooOpaszus?

5. MOXHO JTM CUMTaTh 3aBEPUICHHBIM Iporecc GpopmupoBanus 6rnocheps?

Konrtposanpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.4. Biusinue COIMAJTBbHO-IKOJOIHIC¢CKHUX (l)aKT()pOB Ha 3I0POBLE Y€/ I0BECKA
Pe3y.]IbTaT Oﬁy‘JEHI/IH 0 TeMe. HHTCPIPECTUPOBAThL PE3YyNbTaTbl MNPOBECACHHOTO
OHMOYKOJIOTUYECKOTO SKCIIEPUMEHTA C UCITOJIb30BAHUCM KOJIMYCCTBCHHBIX MCTO10B

IlepeyeHb BONPOCOB K OLIEHUBAEMOI THCKYCCHM:

1. Kak cka3bIBaeTCsl COCTOSTHUE IPUPOTHON OKPYIKAIOIIEH Cpefbl Ha 310pOBbE YelioBeKa?
Kakue HeusBecTHble paHee OOJE3HHM NOABWIMCH B pe3yibTrare AEHCTBUS TEXHOTEHHBIX
dbakTopoB?

2. B mocnemnee BpeMs HaOMOmaeTCsl TEHIACHIMS K BCEOOMIEH KOMITBIOTEPU3ALNU:
MEPCOHANbHBIE KOMIIBIOTEPHl HUCHOJB3YIOTCS Ha pabore, B Iukose, goma. OIHAKO OHU
OTIpeIeIEHHBIM 00pa30oM 3arpsi3HSAIOT OKPYKAIOUIYI0 Cpeny, M 9TO OfHA W3 Hambojee BaKHBIX
ceiiuac »KoJOrmueckux mpoodimeM. UTo 3T0 3a 3arpsA3HEHHE M KaK OHO BIHUSET Ha 3JI0pOBbE
yesioBeka’?

3. MoxeT 71 4enoBeK KUTh B OecuryMHON cpene? UTo sBIsieTCS UCTOUHUKOM IIymMa B
OKpyXaroleM Hac mpocTpaHcTBe? Ha3zoBuTe TOCIEACTBHS [IYMOBOTO 3arps3HEHUS IS
yenoBeka. Kak Mbl MojkeM OOpOTBCS C ITYMOBBIM 3arpsi3HeHHEM?

4. HaM 4acTo KaXXeTcs, 4TO C 3arpsS3HEHUEM OKpPYXKarollehd cpeibl Mbl CTAIKHBAEMCS
JMIIB Ha YJIMIE, U TO3TOMY Ha HKOJIOTHIO HAIIMX KBapTHp oOpariaeM mMano BHUMaHus. Kakue xe
OTTaCHOCTH TIOJICTEPETAIOT HAC JIOMa, M KaK OHHM OTPaKArOTCsl Ha HamieM 370poBbe? Kak MoxHO
CHU3UTH BIMSIHUE BPEIHBIX SKOJOTUYECKUX (DAKTOPOB B HAIIMX KBapTHpax?

5. B 1990-e . ®uznens Kactpo B Ha3ugaHUEe CBOMM COTpaKAaHAM OTKa3ajcsl OT OJHOMN
BpEIHOM TPUBBIYKK, 3a 4YTO OBbUT HarpaxaeH Megaibio BcecemMupHoil —opranuzanuu
3npaBooxpaHeHusi. OT yero oH oTkazajics? UTo Takoe MacCMBHOE KypeHHe U YeM OHO OTMacHo?

6. IToueMy mpecTUKHO BECTH 37I0POBBIH 00pa3 KU3HU?

Konrtpoanpyemsie komnerenuuu: OK 02, OK 04, OK 07

Kpurtepun onenuBanus:

«5» - AKTUBHOE yyacTHe B JUCKyccUU. BbICka3blBaHUE COOTBETCTBYET 3aJJaHHOM TeMe,
XapaKTepU3yeTcsl BBICOKOW MH(OPMATUBHOCTHIO U OPUTUHAIBHOCTBIO, apT'yMEHTHI OAKPETUICHBI
yOeuTeIbHBIMU TPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE YdYacTHE B JAUCKyccuH. JlomyckaeTcsi HEe3HAYUTENbHOE
OTKJIOHEHHE OT TEeMbl JUCKyCCHU. BbICKa3blBaHHE HOCUT OTYAaCTH TPUBUAIbHBIN,
MIOBEPXHOCTHBIN xapakrep. He Bce apryMeHThI OAKPEIIIEHB] TPUMEpPaMHU.

«3» - IlaccuBHOe ydacTHe B JHUCKYyCCHH. BBICKa3pIBaHME XapaKTEpU3yeTCs HHU3KOM
UH(POPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPa)KaeT IMOJIHOTO MOHUMAHUS TEMBI JUCKYCCHUH.
AprymeHTsl chopMynupoBaHbl abcTpakTHO. [IprMeps OTCYTCTBYIOT.



«2» - IlaccuBHOE y4acThe B JUCKYCCHH. BbBICKa3blBaHHWE HE COOTBETCTBYET 3aJaHHOMN
TeM€, OTCYTCTBYIOT ApT'yMEHTHI B MOJIb3Y KaKOH-TMOO0 TOYKHU 3pEHUs.



4.1.2.3. O6cyxaeHne Mo BONPOCcam JEeKIHH

Paznea 1. Kierka — cTpYKTYPHO-QYHKIIMOHAIbHAS ¢IMHUIIA )KMBOTO
Tema 1.5. ZKuzHeHHBIH HUKJ KJIeTKH. Murto3. Melio3
Pe3ynbrar 00y4yeHus 1o reme: XapaKTepru30BaTh KU3HEHHBIM LUK KIETKH.

IlepeuyeHb BONPOCOB /1Jis1 00CYAK/AEHUS:

1. Kakue n3MeHeHus B KJIETKE MPEAMICCTBYIOT JEICHUIO?

2. Oxapakrepu3yiTe ¢a3bl MUTO3a U KPATKO PACCKAKUTE, KaK IPOUCXOIUT 3TOT MPOIIECC.
3. B uem 3akmrouaercss OMOJOrnuecKkoe 3HaYyeHne MUTO3a?

4. Yem Melio3 OTIIMYACTCS OT MUTO3a?

5. B yeM 3akiroyaeTcst OMOJ0rHYecKoe 3HaueHue Meiosa?

KonTposmpyembie komnerennuu: OK 02, OK 04

Kpurepun oueHuBaHusi:

«5» - OTBET NOJIHBIH, Pa3BEPHYTHIN;

«4» - OTBET NOCTAaTOYHO MOJIHBIN, HO ECTh HETOUHOCTH;
«3» - OTBET KpaTKuil UK ¢ rpyObIMH OIINOKaMu;

«2» - OTBET HEBEPHBIN U OTCYTCTBYET.



4.1.2.4. TectrupoBanue

Paznen 2. Ctpoenne u QyHKIIMY OPraHU3Ma

Tema 2.2. OHTOreHe3 pacTeHH i, ;)KHBOTHBIX U YeI0BEeKa

Pe3ynbrar 00y4yeHusi mo TemMe: ONUCHIBATh CTAAUU OHTOT€HE3a PACTCHUM, KUBOTHBIX U
YyeJoBeKa.

TecToBoe 3axanne
1. Kt0 BBE1 B OMOJIOTHYECKYIO HAYKY TEPMUH «OHTOTEHE3»?
1) K. b. Jlamapxk
2) Y. JapBun
3) O. I'. I'exkenb
4) I. Meunnenn

2. Cragusi OMHOCTIOMHOTO 3apO/IbIIa;
1) Heiipyna

2) Omactyna

3) ractpyna

4) me3onepma

3. JIByXCIIOWHBII 3apOJIbIIIL:
1) 6nacryna

2) MopyJia

3) Heiipyna

4) ractpyna

4. V13 me3o1epMbl OPMUPYIOTCS:
1) nerkue

2) 1eveHb

3) KPOBEHOCHBIE COCY/IbI

4) HepBHas cUCTEMa

5. YV M0o3BOHOYHBIX KUBOTHBIX MPSIMOE Pa3BUTHE XapaKTEPHO JJIS:
1) pbIO, 3¢ MHOBO/IHBIX, PETITHITHIA

2) ampuOHii, ITHII, MIECKOTUTAFOIINX

3) 3eMHOBO/THBIX,, IPECMBIKAFOIIIXCS

4) ITUI, MIIEKOTTUTAIOIINX

6. YcraHOBHTE COOTBETCTBHE MEXIy THIAMH ITOCTIMOPHUOHAIBHOTO pa3BUTHS H

KOHKPETHBIMHM OpraHU3MaMH:

[Ipumeps! opranu3mMoB Tunel pazBuTus

1) Slctpeb-nepenensaTHUK A) IIpsimoe pazButue

2) Bensinka 0OBIKHOBCHHAS b) Hempsimoe pazsutue

3) Bosbinas manga

4) Maiickuii )yK

5) [lpeBecHas KBakiia

6) l'omyGoit kuT

7) O3epHas nATyIIKa

8) INayk-KkpecToBUK

7. 3akonuure onpeaenenue. CIUsHUE MOJTOBBIX KIETOK -

8. 3akonuuTe onpenesenne. OTUIONOTBOPEHHAS SHIEKIIETKA -




9. 3akoHuuTe onpeneeHue. PazButue cucTeM opraHoB 3apoblIa -

ITAJIOHBI 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 OIJIOOTBOPEHHUE 3UroTa OpraHorcHes

KonTposmpyembie komnerenuuu: OK 02

Tema 2.3. 3akoHoMepHOCTH HacjaenoBaHusl. CuenjieHHOe HacJieJ0BaHHe TPU3HAKOB
Pe3ynbrar o0yueHusi mo TeMme: OIKCHIBATh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU U

N3MCEHYHBOCTH. OHpCI[CJ'ISITB BEPOIATHOCTh BO3HHMKHOBCHHS HACJICACTBCHHBIX IIPHU3HAKOB IIPpH
Pa3InYHbIX B3aUMOJICHCTBHAX I'€HOB.

TecTroBoe 3a1aHue
1. K B3auMoeiicTBUSAM allIeNIbHBIX TEHOB HE OTHOCST:
1) ammcTas, moymMepuio, MOTH(GHUIMPYIOIIee ICHCTBHE TCHOB
2) KoOMepalni0, MHOKECTBEHHBIN aJlIeIN3M
3) cBEpXIOMUHUPOBAHUE, KOMILJIEMEHTAPHOCTh
4) KOMOMUHHUPOBAHUE, TPOMEKYTOUHOE TOMHUHHPOBAHHE

2. HpOSIBJ'IeHI/Ie Yy TCeTCPO3UIOT IMPU3HAKOB, ACTCPMHUHUPYCMBIX JABYM:A aJUJICIISIMU,

HaOJIIOIaeTCs MPU:

1) cBEpX/IOMUHHPOBAaHUT
2) snucrase

3) KOIOMHHUPOBAHUH

4) onumepuu

3. HacnenoBanue 4eTBEepTO IpyIIbl KPOBH OTHOCST K THUITY B3aUMOJICHCTBUS:
1) KonoMHUHUPOBaHHE

2) cBEpXIOMUHUPOBaHUE

3) nosHOEe TOMUHUPOBAHUE

4) npoMexyTOYHOE JOMUHHUPOBAHKE

4. HacnenoBaHue UIMHIIMJUIOBOM OKPAaCKM Yy KPOJMKOB KOHTPOJUPYETCS TpeMs

AJICTISAMU A, au ah. Kamnaﬂ 0CO0b SIBIIIETCSI HOCHTEJIEM TOJIBKO ABYX U3 HHUX. 910 MpumMep:

1) KOMILJIEMEHTapHOCTH

2) xoomnepauuu

3) MHOXECTBEHHOT'0 aJljIeIu3Ma
4) nonumepuu

5. IosBIeHUE HOBOO6pa30BaHI/II71 npu COBMCCTHOM JEHCTBUHU ABYX JTOMHWHAHTHBIX

HCAJJICJIbHBIX I'€HOB, KOrga B I'OMO3UTI'OTHOM HJIM B TC€TCPO3UTOTHOM COCTOSAHUH PA3BUBACTCA
HOBBIU IIpU3HAK, Ha6J'IIO)IaeTCH pu:

1) KOMIIEMEHTAPHOCTH

2) Koomepauuu

3) nOTHOM JOMUHHPOBAHUH

4) neiicTBUM reHOB-MOAU(DUKATOPOB

6. Ecau OIYH JOMMHAHTHBIN I'€H IOJAaBIsSET ICHCTBHE Apyroro JOMMHAaHTHOI'O I'€éHa, TO

— 3TO MpHUMeEp:

1) peueccuBHOrO 3MMCTa3a




2) nonuMepun
3) JOMMHAHTHOTO AMUCTa3a
4) MHOXECTBEHHOT'O aJuien3Ma

7. CrerieHHOE HACJICAOBAHUE -

1) coBMecTHOE HacIeI0BaHuE JHOOBIX TCHOB

2) COBMECTHOE HACIIe/IOBAaHNE TeHOB, JIOKAJIM30BAHHBIX B OJTHOM XPOMOCOME
3) HacJieZI0OBaHNE TEHOB, KOHTPOJIHMPYIOIINUX CXOIHbIC IPU3HAKH

4) Hacne0BaHUE T€HOB Pa3HbIX XPOMOCOM

8. Ha kakux oO0bekTax npoBoaui uccienoBanus T. Mopran
1) ropox

2) HOYHAsl KpacaBHIIA

3) Mmyxu Apo30(HIIBI

4) MbIIIn

9. Kakue nmpu3HaKy MOTYT HACJI€I0BAaTHCS C MTOJIOM YeIOBeKa?
1) pocr

2) 1BeT Iv1a3

3) 1aJbTOHU3M

4) ciocoOHOCTD K (hH3HYECKOi paboTe

10. Yucno rpymnin cuensieHus B KApPUOTHIIE YETOBEKa
1

2)2

3) 46

4) 23

11. B omwitax T. Moprana mnpu ckpemmBaHuM TuOpuaHOro cammua (AaBb) wu
JIMTOMO3UTOTHOM pelieCCUBHOM caMkH (aabb) HaOIOIaI0Ch

1) nonHoe cuernuienue

2) HETNOJTHOE CIEIUICHNE

3) He3aBHCHMOE HACIIeI0BaHUE

4) cBOOOTHOE HACJICIOBAHHE

12. Kpoccunrosep - 310

1) 0OMEH TreHeTHYECKUM MaTeprualioM MEXTy Pa3THUHBIMH XPOMOCOMaMHU

2) oOMeH (hparMeHTaMU MEXIY ayTOCOMaMU M TOHOCOMaMH

3) oOMeH (hparMeHTaMHu MEXy XPOMaTHIAMU OTHOW XPOMOCOMBI

4) 0OMEH MICHTUYHBIMH YYaCTKaMH HECECTPHHCKUX XPOMATH/]] OJJHOM Mapbl XPOMOCOM

13. B ponociioBHO# Mpu perecCuBHOM X-CIEIUICHHOM TUIIEe HACJIEOBaHUS
1) onuH U3 poauTenei o0s3aTenbHO 00JICH

2) 60nbHBIE B KaKIOM ITOKOJIEHUU

3) paBHOBEPOATHO OOJICIOT MYKUHUHBI U JKEHIIUHBI

4) GOJIbHBI KCHIMHBI 110 TUHUUA MaTepu

14. Cuna cueruieHus TeHOB B XpOMOCOME

1) He 3aBHUCHUT OT B3aMMOPACIIOJIOKEHHS TCHOB

2) IpsIMO TIPOMOPITMOHANIEHA PACCTOSHUIO MEXKTYy TeHAMU
3) 3aBHCHT OT COCTaBa ICHOB

4) 0OpaTHO MPOMOPIIOHATHFHA PACCTOSHUIO MEX]Ty TeHAMH



15. B xakux ciay4asx MOXKET pOAUTHCS JIeBOUKa, Ooseromias reMopuianen?
1) ecnu 310poBast MaTh TOMO3UTOTHA, a OTEI] OoJiceT reModHITHCH

2) eciM MaTh reTEPO3UIOTHA, a OTeIl OoJieeT TeMOpIITUEH

3) eciiu OTeIl ¥ TOMO3HMIOTHASI MaTh 310POBBI

4) ecnii MaTh reTEpPO3UTOTHA, & OTEIL 30POB

16. B xakoMm ciy4ae poasiTcs 310pOBBIE JIE€TH (MaJbuUMKU U JEBOUYKH), €CIU oTel] OoeH

reMopuiInei?

1) MaTh roMO3UTOTHA 10 pereccuBHOMY npu3Haky (XhXh)
2) MaTh TOMO3HMIOTHA 10 JOMHHAHTHOMY Ipu3HaKy (XHXH)
3) marhb rereposurotaa (XHXh)

4) B m000M citydae poasTcs OONbHBIC JCTH

ITAJIOHBI OTBETOB:

No 3aanus 1 2 3 4 5 6
OTBET 3 2 3

Ne zamanus 8 10 11 12 13 14 15 16
OTBET 3 4 1 4 3 2 2 2

Konrposmpyemsbie komnerenuuu: OK 01, OK 02

Tema 2.4. 3aKOHOMEPHOCTH U3MEHYMBOCTH
Pe3ynbrar o0yueHusi MmO TeMe. OIKUCHIBATh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH |

HU3MCHYHNBOCTH. OHpeI[eJ'ISITB TUII MyTallyuU IIpU niepeaavde HaCJICACTBCHHBIX ITPU3HAKOB.

TecToBOE 3a7aHHE
1. BoiOepuTe TPH BepPHBIX OTBETA U3 IECTH.
Uem xapakrepusyeTcsi TeHOMHasi MyTanus?
1) u3mMeHeHneM HyKJIeoTUIHOM nocienoBarenbHoctu JJHK
2) yTpaToi 0JHOW XpOMOCOMBI B AUILIOMIHOM Habope
3) KpaTHbIM YBEJIMUEHHUEM YHCIIa XPOMOCOM
4) U3MEHEHUEM CTPYKTYPhI CHHTE3UPYEMBIX OEIKOB
5) yIBOEHUEM ydacTKa XpPOMOCOMBI
6) U3MEHEHHUEM YHCIIa XPOMOCOM B KapUOTHIIE

2. BoiOepuTe 1Ba BepPHBIX 0TBETA U3 NSITH.
MyranuonHasi HM3MEHUMBOCTb IE€pelaeTcs II0 HacleJICTBY, TaK KakK BO3HUKAaeT B

MHOTOKJICTOYHOM OpPraHu3Me B:

1) Mmuoxapne

2) SUIEKIETKAX

3) m1a3me KpoBu

4) MEXKJIETOUHOM BEIECTBE

5) criepmaro3ouax

3. BoiOepuTe 1Ba BepPHBIX 0TBETA U3 NSATH.
Hopwma peaknuu:

1) U3MeHsIeT TeHOTHI OpraHnu3Ma

2) ompenenseTcsi TeHOTHIIOM OpTaHu3Ma

3) BeeT K MyTaluu

4) M3MEHSIET JIOKYCHI TCHOB

5) dopmupyeT B OHTOTEHE3€, B 3aBUCHMOCTH OT YCIOBUH CpEIbl, pa3Hble (PeHOTUTIBI

4. Bce mnpuBeJéHHble HUKe NPHU3HAKH, KPOMe JBYX, MO:KHO MCIO0JIb30BaTh B




KavyecTBe MPUMepPa XPOMOCOMHBIX NepecTPoeK.

Omnpenenurte ABa MPU3HAKA, «BHINAJAIOIIMX» U3 OOIIET0 CIHCKA, M 3alHUIIWTE B OTBET
U pBI, TOJ] KOTOPHIMU OHU YKa3aHBI:

1) [ToBopoT ydacTtka XxpomocoMbl Ha 180 rpagycoB OTHOCUTCS K MyTaIUsIM

2) 3ameHa 0IHOTO HyKJIeOTH 1a Ha Jipyroi B ctpykrype JHK

3) KonupoBanue yyactka XpOMOCOMBI

4) Y1para yyacTka XpoMOCOMBI

5) I3MeHeHune KoIn4ecTBa XpoMOCOM, KOTOPOE KPaTHO TarjiouTHOMy Habopy

5. BriGepuTe 1Ba BEpHBIX OTBETA U3 MSATH.

M3MeH4nBOCTb, KOTOPAsi UTPAET PEIIAIOLIYIO POJIb B YBOJIOIIH:
1) cooTHOCHTENBHAS

2) onpesenéHHas

3) MyTarmoHHas

4) sKkoJoruyueckas

5) reHOoTUIIHYECKast

6. BoiOepuTe 1Ba BepHBIX 0TBETA U3 MATH.

K HacnencTBeHHOM H3MEHUYNBOCTH HE OTHOCUTCS H3MEHYUBOCTE:
1) uaauBHUyaNbHAS

2) MyTallMOHHAs

3) MoauduKaIMOHHAS

4) xoMOMHATHUBHAS

5) onpenencHHas

7. BbiOepuTe TpU BEpHBIX OTBETA U3 IIECTH.

MyTtanuoHHasi K3MEHYUBOCTH 00YCIIOBIICHA!

1) ciupanu3anuel XxpoMoCcoM

2) cmydailHOM BCTpEYeil TaMeT MpHu OTUIOJ0TBOPEHUH

3) 3aMeHO HyKJIEOTHIOB

4) n3MEHEeHHEM YHCIla XPOMOCOM

5) HE3aBUCUMBIM PACXO0KJIEHUEM TOMOJIOTHYHBIX XPOMOCOM B Meiio3e
6) BCTaBKOM HYKJICOTH]IOB

8. YcTaHOBHTE COOTBETCTBHE MEKITY XapaKTepl/ICTI/IKOﬁ MYTalluU1d U €€ BUJIOM:

XapakTepucTuKa MyTaluu Bug myranun

1) u3menenue nocuenoBaTeIbHOCTH HyKIeoTH10B B Mosiekyine JIHK A) rennas

2) U3MEHEHHUE CTPOSHHS XPOMOCOM b) xpomocomHas
3) U3MEHEHHUE YUCIIa XPOMOCOM B siipe B) renomnas

4) nonUIUIOUAUS
5) U3MEHEHUE MOCIIeA0BaTEIbHOCTH PACIIONOKEHUS TEHOB

9. YcraHoBHTE COOTBETCTBHE MEXKAY XapaKTCePpUCTUKaAMHU M3MCHYMBOCTH H eé

BU/IAMM:
XapakTepruCTUKH N3MEHYUBOCTH Bujpl n3MEHUNBOCTH
1) usmensier peHoTHN B Mpeesax HOPMbI peakluu A) MyTanmoHHast
2) nepenaéres Mo HACIEICTBY b) monu¢ukanmonHas

3) 3aTparuBaeT reHbl, XPOMOCOMBI

4) BBI3BIBACT OJIMHAKOBBIC M3MEHEHUS Y BceX ocoleil Bua
5) BBI3BIBAET HHINBUAyaIbHbIE H3MEHEHUS

6) amanTUBHA K YCIOBHUSM CPEIIbI



ITAJIOHBI OTBETOB:

Ne zamanus 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, 2B, 3B, 4B, 5b
Ne zamanus 9

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

Konrtpouanpyembie komnerennuu: OK 01, OK 02

Paznen 4. DkoJiorus
Tema 4.1. Dxosnoruvyeckue (GaxkTopbl U cpeabl xku3Hu. [lomyasimus, coodmecTna,

IKOCUCTEMBbI

Peay.m,TaT oﬁyqemm II0 TeMe. OIIMCBhIBATH CBA3b MEXKIY OPraHHM3MOM H Cp@,[[OfI €ro

oOuTauus.

TecToBOE 3a1aHUE
1. Hayka, usy4atomiasi CBSI3M OPraHU3MOB C OKPY)KAIOIIEH cpeoi
1) 300mn0rus
2) 6oTaHUKa
3) anaromus
4) sKoJorus

2. ®akTOpbI HEXKUBOU MPUPOJIBI, BO3ACUCTBYIONINE HA OPraHU3M
1) abuotudeckue

2) OMOTHYECKHE

3) aHTpONOreHHbIE

4) OMOXMMHUYECKHE

3. dakTOpkI KUBOW TPUPOJIBI, BO3IACHCTBYIONINE HA OPraHU3M
1) abuoTndeckue

2) buotuyeckue

3) aHTpOTOTeHHbIE

4) OMOXMMHUYECKHE

4. Bo3zaeiicTBre 4ea0BeKa U €ro X035MCTBEHHON AEATEILHOCTH Ha KUBEIS OpPraHu3MbI U

MPUPOJTY B IIEJIOM

1) abuotnyeckue (hakTopsl

2) 6buotnyeckue pakTopsl

3) aHTponoreHHbIe (PaKTOPHI
4) ¢pusmnonoruueckue GpakTopsl

5. DKonoruveckuii paxTop, BHIXOAIIMIA 3a MPeIesbl BHIHOCIMBOCTU OPraHU3MOB
1) aHTpONOTeHHBIH

2) orpaHUYMBAIOIINN

3) abnoTHueckuit

4) cTUMyIUpPYIOUIUi

6. BiisiHME J)KUBBIX OPraHU3MOB APYT Ha Apyra
1) abuotnyeckue HakTOpbl

2) 6buotnyeckue paKTopbl

3) aHTponoreHHbIe (PaKTOPHI

4) buznonoruueckue GpakTopsl



7. buotndyeckuMu GakTOpaMu SBISAIOTCS

1) ocymienue 60JI0T, BRIpyOKa JIECOB, CTPOUTENIBCTBO JJOPOT

2) pactenus, 6akTepuu, rpuObl, 5)KUBOTHbIE, BUPYCHI

3) mapa3uTH3M, XUIIHAYECTBO, KOHKYPEHIIHS, CHMONO3

4) Temrieparypa, COCTaB BO3/yXa H IOUBBI, pebed, CBET, BIAKHOCTh

8. K abuotnyeckum (pakropam cpeabl OTHOCST
1) oceHHuii aUCTOIAT

2) CTPOUTENIBCTBO MIOTHH

3) oOWIIBHBIN CHEroma

4) MurpanuIo nTuIy

9. Boanast cpena oOuTaHUs XapaKTepPU3yeTCs CICIYIOIIMMHA OCOOSHHOCTSIMU
1) ManbIM coaep:KaHueM KUCIopoaa

2) CWJIbHBIMU TIepenagamu JaBICHUS

3) HU3KOH TJIOTHOCTHIO

4) orpaHMYEHHON MTPOHUIIAEMOCTBIO JIJIsI CBETA

5) oGunueM cBeTa M BBICOKUM COJEP>KaHUEM KUCIOPOa

6) 3HaYUTENbHBIMU II€pENaaMu TeEMIEPATyp

10. HasemHO-BO3mymiHasi cpega  OOMTaHHMA — XapakTepU3yeTcs  CICTYIONMMH
0COOCHHOCTSIMU

1) ManbIM coaepKaHueM KUCiIopoaa

2) CUJIBHBIMU TI€penajaMy JaBJIeHUs

3) HU3KOM TUIOTHOCTHIO

4) orpaHUYEHHON IPOHULIAEMOCTBIO /IS CBETa

5) obunmeM cBeTa U BBICOKUM COZIEpP)KaHUEM KHCIopoa

6) 3HAUUTENILHBIMU TepenagaMu TeMIepaTyp

ITAJIOHBI OTBETOB:

No 3ananus 1 2 3 4 5 6 7 8 9 10

OTBET 4 1 2 3 2 2 3 3 1,2,413,5,6

KonTposanpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.2. Buocdepa - riiodaabHas IKOJTOrHYECKasi cHCTeMa
Pe3ynbrar 0o0yueHusi 1m0 TeMe: ONKCHIBATH CBSI3b MEXAY OPraHU3MOM U CpPEIOH ero
obuTaHus. YCTaHABIUBATH CBSI3b MEXKIY CTPYKTypaMu OHOC(hEpHI.

TecToBoe 3a1aHUe
1. SIBneHust KpyroBopoTa BEIICCTB W 3HEPTUU, MPOUCXOMSIINE MPH YYACTHHU IKHBBIX
OpPraHNU3MOB, U3y4arOT Ha YPOBHE
1) 6uochepuom
2) GUOTEOIEHOTHYECKOM
3) monmynAIMOHHO-BUI0BOM
4) opraHu3MEeHHOM

2. Heobxoaumoe yciioBue COXpaHeHUs paBHOBecHUs B Onocdepe

1) »BOMIOLIMS OPraHUYECKOTO MHUpa

2) 3aMKHYTBIH KPyrOBOPOT BEIIECTB U YHEPTUU

3) ycuiieHue MPOMBIIIJICHHON W CHIKEHUE CEIThbCKOX03SHCTBEHHOMN e TEIbHOCTH
YEJI0BEKA

4) ycusneHue CeNbCKOX03SIMCTBEHHON M CHIDKEHHUE MTPOMBIIIIIICHHOM eATeTbHOCTH




YCJI0BCKa

3. B 6uocdepe

1) Guomacca pacTeHui paBHa OMoMacce JKUBOTHBIX

2) 6buomacca JKMBOTHBIX BO MHOTO pa3 MPEBBIIIAeT OMOMACCy pacTeHUN

3) 6uomacca pacTeHHiI BO MHOTO pa3 MpeBbIlIaeT OnoMaccy )KUBOTHBIX

4) cooTHOMIEHHS OMOMacC PACTeHUN U )KUBOTHBIX IMOCTOSTHHO U3MEHSETCS

4. buocdepa SBISETCS OTKPHITON CUCTEMOIl, TaK KaK OHa
1) criocoOHa K caMOPEeTyJISALHH

2) cnocoOHa U3MEHSTHCS BO BpEMEHH

3) COCTOUT U3 IKOCUCTEM

4) cBs3aHA C KOCMOCOM OOMEHOM BEIIECTB

5. Bepxuss rpanuna ouocdepsl HaxoguTces Ha BoicoTe 20 KM OT MOBEPXHOCTH 3€MIIH, TaK
KaK Tam

1) oTcyTCTBYET KMCIOPOLT

2) OTCYTCTBYET CBET

3) oueHb HU3Kas TEMIleparypa

4) pa3meInaercsi 030HOBBIN CIIOH

6. OOomnouka 3emid, HacelIeHHas XHBHIMH OpPraHM3MaMU W IPEOOpa3OBaHHAS HMH,
Ha3bIBACTCS

1) ruapocdepa

2) nutochepa

3) Hoocdepa

4) buocdepa

7. Tlo ompenenenuio B.M. BepHajackoro Bemymiass pojib B CO3JaHUU HOOCHEPHI
MPUHAIJICIKUT

1) 6axTepusam

2) pacTeHUsIM

3) kocMocy

4) uenoBeky

8. [lonnepxanuio paBHOBecUs B Onocdepe, ee IeTOCTHOCTH CIIOCOOCTBYET
1) coxpanenue 6uopazHO0Opazus

2) BcelieHHE HOBBIX BUJIOB B KOCUCTEMBI

3) co3maHue arpo3KOCUCTEM

4) pacuupeHue ioaau 3eMefb, 3aHATHIX KYIbTYPHBIMU PACTEHUSIMU

9. YeroitunBocTh OMocheps! Kak 1100aIbHON 3KOCUCTEMBI OIPEeNseTCs
1) pasHOOOpa3uemM ee BUIOBOIO COCTaBa

2) KOHKypeHIIMEel MeXy OpraHu3MamMu

3) mOmyNAIMOHHBIMA BOJTHAMU

4) 3aKOHOMEPHOCTSIMU HACIIEICTBEHHOCTH U U3MEHUMBOCTU OPTaHU3MOB

10. Beinenenue B armocepy OKCHIOB CEPhI, a30Ta BHI3bIBAET
1) yMeHbIIIEHUE 030HOBOTO CIIOS

2) 3acoyieHre MUPOBOTO OKeaHa

3) BBITIaJIeHUE KUCIOTHBIX JOXKICH

4) yBenu4yeHne KOHIICHTPAIIUU YIIIEKUCIIOTO Ta3a



ITAJIOHBI OTBETOB:

SN
Ul
o
~
oo
©

Ne 3amanus 1 2 3 10

OTBET 1 2 3 4 4 4 4 1 1 3

KonTposmpyemblie komnerennuu: OK 01, OK 02, OK 07

Tema 4.3. Bausinue aHTponoreHHbIX GakTOpoB HA OHochepy

Pe3yabTar oO0yuyeHusi 1O TeMe. ONKUCHIBaTH TIIOOANBHBIE W  PETHOHAIBHBIC
9KOJIOTHYECKHE MpobieMbl M MyTH MX MuUHUMU3auuu. llpemiarare crnocoObl AecTBHS 1O
0e30MacHOMY TIOBEJICHUIO U CHIDKCHHIO BIIMSIHHUS YEJIOBEKAa Ha MPHUPOIHYIO cpeny. BeiOmparhb
MEpBI IJIsl COXpaHeHus: OuopazHooOpasus.

TecroBoOe 3ananue
1. AuTponorernsie (hakTOpHI - 3TO
1) nro0ble AENUCTBUS YEIIOBEKA, U3MEHSIOLINE IPUPOLY
2) BIUsIHUE NPUPOJbI HA IEHCTBUS YETIOBEKA
3) yXyAleHHe SKOJIOTHYECKON CUTyaluu
4) yny4iieHue 3K0JIOTHYECKON CUTyalluu

2. 13 crincka BeIOEpUTE MPSIMON aHTPOIIOTEHHBIH (hakTop
1) BKCIOPT TOIJIMBHBIX MEIIET

2) IPOU3BOJICTBO MOPOKECHOTO

3) BbIpyOKa poriu

4) BhITIaBKa METaJlIa

3. 13 crincka BeIOEpUTE KOCBEHHBIN aHTPOIOTCHHBIN (haKTOp
1) cTpOHUTENBCTBO MIIOTHHBI

2) CTPOUTENIHCTBO HOBOT'O IIOCETIKA

3) MozlepHU3aNKsl OYUCTHBIX COOPYKEHHI CTaporo 3aBoja
4) OXOTHUYHUH CE30H

4. IIpsimoii HarpeB 6Mochepsl K YeMy IPUBOIUT?
1) U3MEHEHUIO MOTOIBI

2) U3MEHECHUIO HEOMOJIOTHYECKHUX MPOIIECCOB

3) U3BMEHEHHUIO KITMara

4) HapyIICHUIO a30HOBOTO CJIOS

5. KpyroBopor kakoro BelecTBa NoKa3aH Ha pUCyHKe?
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1) Bogoposa
2) yriepoja
3) azora

4) kucaopoaa

6. Pa3Benka, 100bI4a, epepabOTKa MOJIE3HBIX HCKOMACMBIX - 9TO KaKasi eITeIbHOCTh?
1) ropHO-TeXHHUYECKas

2) UH)KCHEPHO-CTPOUTEIbHAS

3) cenbCKOXO03SICTBEHHAS

4) uHXeHepHast

7. CTpouTenbCTBO BOJOXpaHUIUIL, MII0THH, 'DC - 3T0 Kakas AeqaTelnbHOCTb?
1) ropHO-TeXHUYECKas

2) UH)KHHEPHO-CTPOUTEIbHAS

3) cenbCKOXO3SICTBEHHAS

8. K uemy nmpuBOAMT CBEIEHUE JIECOB?

1) Kk I3MEHEHHIO Ta30BOr0 COCTaBa aTMOChEphI
2) K U3MEHCHUIO KIIMMAaTHIECKUX YCIOBHUI

3) K U3MEHECHUIO COCTOSIHUSI [TOYB

4) Bce OTBEThI BEPHBI

9. U3meHeHHs TPHPONIBI B pe3ylbTaTe TMPSMOTO BO3JACUCTBHS XO3SHCTBCHHON

ACATCIIbHOCTH YCJIOBCKA HAa IPUPOJHBIC 00BEKTBI — 37O .... BOS)ICI\/’ICTBI/IC

3T0 ...7

1) kxpaTkoBpeMeHHOE
2) HEMOCPEICTBEHHOE
3) KOCBEHHOE

4) ctabunuzupyrouiee

10. BozneticTBre yenoBeKa Ha MPUPOY B TIPOIIECCE €€ XO3TUCTBEHHOTO UCIOIB30BAHUS -

1) npupoponoabp30BaHIe
2) 5KOJIOTHS

3) akocucTemMa

4) OMOTEXHOJIOTHUS



ITAJIOHBI OTBETOB:

AN
o1
»

Ne 3amauns 1 2 3

\I

oo

10

OTBET 1 3 3 2 2 1

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Kpurepun oueHuBaHus:

3a KaxK/Iblid TPaBWIBHBIN OTBET, HAUUCIHsIeTcs | Ga.
«5» - mpaBUJIbHO BhINOJHEHO 91 — 100% 3ananuid;
«4» - npaBUIbHO BbINONHEHO 71 — 90% 3ananuii;
«3» - mpaBUWJIbHO BBINOJHEHO 51 — 70% 3amanuii;
«2» - IpaBUJILHO BBINIOJHEHO MeHee 51% 3ananuil.




Tadauna 3 - @opma uHGOPMANMOHHON KAPTHI 0aHKA TECTOBBIX 3aJaHU I

KoaunuecrBo ¢popm T3

Bcero Kounrtposupyembie
HaumeHoBaHue pa3jiesioB, TeM OTKpBITOrO 3akpbITOrO Ha
T3 YuopsitoueHue KOMIIeTeHIM U
THIIA THIIA COOTBETCTBHE

Paznen 2. Crpoenue u  dyHKUUM 34 3 28 3 0 OK 01, OK 02
OpraHu3ma
Tema 2.2. OHTOreHe3 pacTeHHi, 9 3 5 1 0 OK 02
’KHBOTHBIX H YeJIOBEKAa
Tema 2.3. 3aKkoHOMepHOCTH
HACJIEI0BAHUS. CuernieHHOe 16 0 16 0 0 OK 01, OK 02
HacJleJ0BaHHE PU3HAKOB
Tema 2.4, 3aK0OHOMEPHOCTH 9 0 7 2 0 OK 01, OK 02
H3MEHYUBOCTH
Paznena 4. Dxojorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dkojornyeckne GakTopbl U
cpeasbl JKH3HH. Momyasimus, | 10 0 10 0 0 OK 01, OK 02, OK 07
C000IIIeCTBa, IKOCHCTEMBI
Tema 4.2. buochepa - riodaabHas 10 0 10 0 0 OK 01, OK 02, OK 07
IK0JIOTHYECKAsl CHCTeMAa
Tema 4.3. Bausinme aHTPONMOTreHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

(¢axTopoB Ha Ouochepy




4.1.2.5. YeTHbIE c000IIeHHS C MPe3eHTaluei

Paznen 1. KileTka — CTPYKTYPHO-QYHKIIMOHAJIbHAS €IMHULA KUBOTO

Tema 1.2. CTPYKTYPHO-(PYHKIIHOHAJIbHASI OPraHU3ALMSA KJIETOK

Pe3yabrar o0yueHusi mo TeMme: pasiidyarh CYIIECTBEHHbIE NPU3HAKH CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HBIX [[APCTB KUBOU MPUPOJIBI.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Yek-JIUCT JAJI51 OLEHKH NMPe3eHTAIMN 0 BUPYCHOM MJIM 0aKTepHaJbHOM 3200J/IeBAHUHU
OLeHUTE MPE3CHTAIUIO MO CICAYIOIINM KPUTEPUSIM:

Hamuuue (1 6am) /

DJIeMEHTBI COJIePIKAHUS
ACP orcyrctue (0 6amioB)

1. | TuryneHblii cnaiin (Ha3zBanue 3aboneBanus, @©.M.0O. aBropa
TIPE3CHTAITIH )

Ornucanbl TPU3HAKU U CUMIITOMBI 3200JI€BaHUS

Vkazanbl IIyTH ICpcaadu 3a00JIeBaHUS

Omnucana IuarHocTuka

HpI/IBe,I[GH INEPCUCHBb UCII0JIB3YCMbIX JICKAPCTBCHHBIX BCHICCTB

Omnwucanbl 0COOCHHOCTH TPUMEHEHHSI aHTHOMOTHKOB

Omnwucanbl Mepbl MPOQUITAKTHKH

YKa3aHbl HICTOUHUKH WH(OpMAITUT

OO NG W

Co0broieHne eIMHOr0 CTUIISI PE3EHTaluU

[EEN
©

Marepuan Obl1 HHTEpECEH

[EEN
=

Marepuan ObLI 1oJIe3eH

IIIkajia nepeBoaa 6a/JIOB B OTMETKY:

«5» - 11-10 6amioB

«4» - 9-8 6amnos

«3» - 7-6 6amioB

«2» - MeHee 6 0aJTOB WIIM OTCYTCTBHE PaOOTHI



4.1.2.6. KonTpoabHbie padoThl

3amaHus A KOHTPOJBHBIX pPadOT, KOTOpBIE TPOBOMATCS Ha 3aHATHAX IIOCIE 3aBEPIICHUS
M3y4YEHHS TEPBOT0, BTOPOTO W YETBEPTOro paszzenoB. llocie 3aBeplieHus mAToro pasiesia KOHTPOJIbHAs
pabotra mnpoBoauTcs B (QOpMe 3aIIUTHI Keiica: MPEACTAaBICHUS pPE3YJIbTaTOB PpEIICHUS KEHCOB
(BBICTYIUUICHUE C MPE3EHTALUEH ).

Pa3nea 1. KjleTka — CTPYKTYPHO-GDYHKIMOHAJLHAS ¢IMHUIIA SKMBOI0

KontponbHas padora «MoJieKy/JIsIpHbI YPOBeHb OPraHU3ALMH KUBOT0»

Pe3yabTarbl 00y4eHHMs: XapaKTepU30BaTh CTPYKTYPHO-(PYHKIIMOHAIBHYIO OPTaHU3ALUIO KIETKU
Ha OCHOBE HaOIIOACHUS.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

B pesynprare ocBoenus mneporo pasgena «Kiuerka — CTpyKTypHO-(YHKLIMOHAJIbHAs €IMHULA
’KHBOT0» 00YYaIOLIHECS CMOTYT:

— XapaKTepH30BaTh CTPOECHUE M (PYHKIMH OCHOBHBIX OMOIOJMMEPOB, KIETKH M €€ CTPYKTYPHBIX
AIIEMEHTOB;

— OIPEAENATh Pe3yNbTaThl N3MEHEHUs TEHETUUECKOT0 KOoJa B ITPOLIECCaX MATPUYHOIO CUHTE3a;

— OpraHW30BHIBaTh HAONIOZCHHE OWOJIIOTHYECKUX OOBEKTOB HA MOJICKYSIPHOM U KJIETOYHOM
YPOBHE.

KonTponpHast pabora mpenacraBisier cOOOH 3aJaHHst B TECTOBOW (OpPME pPa3IUYHOTO YPOBHS
CIIO)KHOCTHU: «HM3KUI», «CPEIHUN» U «BBICOKHI». B 3aBUCMMOCTH OT THNA M TPYAHOCTH 33aJaHUS €rO
BBITTOJIHEHHE OIICHWBACTCS Pa3HBIM YHCIOM OaiioB. BEIMONHEHHE KaKIOTO 3aaHUST «HU3KOTO» YPOBHS
CIIOKHOCTH olleHuBaeTrcsd 1 OamuioMm. 3a BBINOJHEHHE 3a/laHUl «CPEAHEro» YPOBHS CIIOXKHOCTU B
3aBUCHMOCTH OT IIOJTHOTHI U IPABUJIBHOCTH OTBETA MPUCBAUBAETCS 10 2 OAJIIOB.

K 3amaHuio «BBICOKOTO» YpPOBHSI CIIOXKHOCTH OTHOCUTCS pelmieHue 3ajnad. [Ipu mpaBuiIbHOM
pelIeHNN 3aJaHUI «BBICOKOT0» YPOBHS IpUCBauBaeTcs 3 Oasia.

Pacnpenenenue 3a1anuil 10 ypoBHSIM CI0KHOCTH IIPEJCTABICHO B CIeayoNIei Tabaule:

YpoBeHb IIpouenTHoe
CJIOKHOCTH bann cojepkaHue Tun Bonipocos

3alaHusA 3ajaHui

Huzkuit 1 65% - 3aJIaHKsI C BBIOOPOM OJTHOTO MIPAaBUIIBHOTO OTBETA

Cpennnit 2 15% - MHOYKECTBEHHBIN BBIOOD;
- BONPOCHI HAa YIOPSJIOYMBAHHME WM YCTaHOBIICHHUE
MIPABUIILHOM MOCIIEA0BATEIbHOCTH

Bricoknii 3 20 % - CUTYallMOHHBIE 3a/1a4u WU BOIPOCHI
IIpeayCcMaTpUBAIOLIE Pa3BEPHYThIH OTBET

Kputepun onieHnBanus pyOexHOI KOHTPOJIbHOIN paboThI:

Ouenka IIpoueHT BBINOJTHEHUA
«OTJIMYHO» 85-100%
«XOpOILIO» 70-84%

«YIOBIIETBOPUTEITHHO 50-69%
«HEYAOBJIETBOPUTEIBHO MmeHee 49%




1. AzotHctoe ocHoBaHue afeHuH B Monekyie JIHK xommiemeHnTapHo...
1) ryanuny;
2) LIUTO3HHY;

3) ypauuiny;
4) TUMUHY.

2. K myprHOBBIM a30TUCTBIM OCHOBAHUSAM OTHOCSITCSL...
1) alleHUH U T'yaHuH;

2) r'yaHUH U LIUTO3UH;

3) UMTO3MH U ypaLu;

4) ypaiui u aJieHuH.

3. Beibepute dpynkuuro nPHK?

1) xpaHeHHe TeHeTHYECKO NHPOPMAIINH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B pubocomy;

3) BXOJUT B COCTaB pHOOCOM;

4) nepenoc renernyeckoit uuopmanuio or JHK k pudocome.

4. KiteTku 3yKapuoT He cofiepaKar...
1) mu3ocom;

2) pubocom;

3) Me30coM.;

4) xommnekca [onbpKu.

5. KiteTku npokapuoT copepikar...
1) K1€TOYHBIH LEHTD;

2) BHAOIUIa3MaTUYECKYIO CETh;

3) puOOCOMBI 1 ME30COMBI;

4) xoMIekc ['0b/KU U TU30COMBI.

6. Kakue opraHou il BCTPEUAIOTCS TOIBKO B PACTUTEIIBHBIX KIIETKAX?
1) sHOIIIa3MaTHYECKas CETh;

2) mIacTUBbl;

3) MUTOXOHJIpHH;

4) xomruiekc ['onbmKu.

7. B metadazHoit XxpoMOCOME BBIJICTISIOT. .
1) niedn 1 LEHTpOCOMY;

2) UEHTPOCOMY M LIEHTPHUOJIH;

3) LEHTPHOJIU U LIEHTPOMEDY;

4) ueHTpoMepy U IIeUH.

8. K aBroTpodam oTHOCSATCS...

1) BupycHI;

2) XeMOCUHTE3UPYIOIITUE OaKTEPHH;
3) rpulsr;

4) napa3uTHuecKre OaKTEepUH.

9. Tpaunckpunuus — 3T0...

1) cBsa3piBanue aMmuHOKHCTOTH ¢ TPHK;
2) IepeHOC aMUHOKHUCIIOTH B pHOOCOMY;
3) ynBoenue monexynsl JTHK;

4) cuare3 uPHK na marpumne JJTHK.



10. Ecnu xopupytomas 6enok yacte reHa conepkut 6000 map HyKJI€OTHIOB, TO CKOJIBKO aMUHOKHCIIOT B
KOZIUPyeMO# MoJieKye Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nmepeuncieHHbIX OOJIE3HEH, BBI3BIBAIOTCS BUPYCAMMU ?
1) TyGepkynes u qudrepus;

2) udrepus u CITN/;

3) CIIN/J u rpun;

4) rpunn u TyoepKyJies;

12. B pe3ynbTare nepBoro JejaeHus Merio3a MPOUCXOIUT:
1) yBenuuenue Habopa XpoMOCoM;

2) yMeHbIIIeHne Habopa XpOMOCOM;

3) coxpaHeHue UCXOJHOTO HAOOPa XPOMOCOM.

13. Yro mpoucxoaut B anadase I meiioza?

1) criupanuzamyst XpoMocoM;

2) pacxox/JIeHUE K IOJII0CaM JIByXPOMAaTHIHBIX XPOMOCOM;
3) pacxox/IeHHe K IOJIF0caM XPOMAaTH/I;

4) pacroyiokeHHEe XPOMOCOM B TUIOCKOCTH SKBATOPa KIETKH.

14. YcTaHOBUTE COOTBETCTBIE

Opranou/ OyHKIUA

1) pubocoma

A) nepeBapuBaHHE OTMEPIINX KIETOK

2) XJIOpPOIIACThI

b) ¢orocunTe3

3) IM30COMBI

B) cunres Genka

4) ueHTpuonu

I') o6pazoBanue BepeTeHa JeJIeHUs

15. BBI6€pI/IT€ XUMHUYCCKUE DJICMEHTHI KJIICTKH, KOTOPBIC BXOAAT B COCTAB OPTaHNMYCCKUX BCIICCTB!:

1) KabIuii;
2) yrepon;
3) UMHK;

4) Bomopo;
5) xucnopos;
6) Menp;

7) a3oT.

16. YcTaHOBUTE COOTBETCTBHE

I pynnibel aMMHOKHUCIIOT [IpencraBurenu
1) HeiliTpasibHble A) rIyTaMHHOBAs! KUCIIOTA
2) Kucneie b) nu3un
3) OcHOBHBIE B) ananun

17. B monekyne JIHK nykmeotuasl, comepkamiue aneHuH, cocTaBisioT 10%. CKoONMbKO TPOIEHTOB B

JIaHHOM MOJICKYJIC HYKJICOTHIOB, COACPIKAIIUX I_II/ITO3I/IH?

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




18. B monexyne PHK nykneotuasl, conepxaiue ypauui, coctaBistoT — 30% u anenun — 40%. Cxoabko
MPOLEHTOB aJICHWJIOBBIX HYKIECOTUIOB conmepxutcs B nenu JIHK, xommiemMeHTapHOil TOW, HA KOTOPOi
cuHTe3uposanacs 3tra PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Vuactrox monexkynst JHK coctour uz 60 map Hykieoruao. Omnpenenurte IIMHY 3TOrO ydyacTKa
(paccrostaue mexay Hykaeorunamu B JIHK cocrasmser 0,34 Hm)

1) 20,4,

2) 24;

3) 10,2;

4) 30.

20. ®parment monekyiasl JJHK cogepkut 1230 HyKiIeoTHIHBIX OCTAaTKOB. CKOJBKO aMHUHOKHCIIOT OyaeT
BXOJIUTH B COCTaB OemKa?

1) 205;
2) 410;
3) 408;
4) 360.
9TajIoOHbI OTBETOB:
Ne 3amanus 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 3aganus 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4I' 2,4,5,7 1B; 2A; 3b 4 3 1 2

Pasnea 2. Ctpoenue 1 GvHKIINY OPraHu3Ma

Kontponbnas padora «Crpoenne u (GyHKIMH OPraHU3Ma

Pe3y.]'leaTbI oﬁyqem/m: MNPOrHO3NUPOBATH BOBHUKHOBCHHUC IPHU3HAKOB B XOA€ MHAWBUAYAJIBHOTO
Pa3BUTHA U Pa3MHOXCHHA OPraHU3MOB.

KonTposmmpyembie komnerennuu: OK 01, OK 02, OK 04

B pesynbrare ocBoeHus BToporo pasznena «CTpoeHue U (YHKIIMHM OpPraHM3Ma» OO0ydaroIiuecs
CMOTYT:

- OIIMCBHIBATh CTPOEHUE U B3aUMOCBS3b YaCTel MHOTOKJIETOYHOIO OpPraHu3Ma;

- XapaKTepU30BaTh CIIOCOOBI PAa3MHOXKEHUS;

- OIMCHIBATh CTaIMM OHTOTE€HE3a PACTEHUM, ’KUBOTHBIX U YEIIOBEKA;

- OITUCBIBATH 3aKOHOMepHOCTI/I HACJICACTBECHHOCTU U NU3MCHYNUBOCTH.

KontponpHas paboTta mpenctaBisier co0oi 3aaHusl B TECTOBOW (opMe pPa3IMYHOTO YPOBHS
CIIOKHOCTH: «HU3KUI», «CPETHHUIN» U «BBICOKHI». B 3aBUCUMOCTH OT THIA M TPYAHOCTH 3aJaHUS €ro
BBHITIOJTHEHHE OIEHUBACTCSI PAa3HBIM YHCIIOM OaiiioB. BeimolHeHHE KaXaI0ro 3aJaHus «HU3KOT0» YPOBHS
CIIOKHOCTH oOIlleHuBaeTcs | OamuioM. 3a BBIMOTHEHHE 3aJaHUN «CPEIHETO» YPOBHS CIOKHOCTH B
3aBHCHMOCTH OT TIOJTHOTHI U TIPABHIILHOCTH OTBETA MPUCBAUBAETCS /10 2 OAIIIOB.

K 3amaHuio «BBICOKOTO» YPOBHSI CIOXHOCTH OTHOCUTCS pemieHue 3anad. [Ipum mpaBuibHOM
pEIIeHNH 3aJaHUil «BBICOKOTOY» YPOBHS MPUCBanBaeTcs 3 Oasia.

Pacnipenenenue 3aganuii Mo ypoBHIM CIIOKHOCTH MPEJCTABICHO B CIEAYIOMICH TabmuIe:




YpoBeHb IIpouenTHoe
CJIOKHOCTH bana coJepxaHue Tun Bonpocos

3aJaHusA 3aJaHui

Huskuii 1 65% - 3a7IaHUS C BBIOOPOM OJTHOTO MPABUIILHOTO OTBETA

Cpennuit 2 15% - MHO>KE€CTBEHHBIN BBIOOD;
- BOIPOCHI Ha YIOPSJIOYMBAHUE WA YCTAHOBJICHHE
MPaBWJIBHOM MOCIIEIOBATEILHOCTH

Bricokuii 3 20 % - CUTYallMOHHbIE 3aja4yu 1501051 BOIIPOCHI,
MPeIyCMaTPUBAIOIINE PA3BEPHYTHIH OTBET

Kputepuu oniennBanus pyOexHOH KOHTPOJIBHOM paboThI:

Ouenka IIpoueHT BBINOJIHEHUSI
«OTIIUYHO» 85-100%
«XOPOILIO» 70-84%

«yIOBJIETBOPUTEIHHO» 50-69%
«HEYJIOBJIETBOPUTEIBHO MeHee 49%

1. Kakoii crioco0 pa3sMHOXEHUS SBIISCTCS IMOJIOBBIM?
1) BereraruBHoe pa3MHOXXEHUE

2) I'eneparuBHOE Pa3MHOXKEHUE

3) [loukoBanue

4) IlpuBuBKa

2. KakoBbI IUTOIOTUYECKHE OCHOBBI [TOJIOBOTO Pa3MHOXKEHHS OPraHU3MOB?
1) Cnocobnocts JJHK k peruxanuu

2) Ilpouecc popMHUpOBaHUS CIIOP

3) Hakomnenue sHepruu monexynoit ATO

4) Marpuunslit cuate3 u-PHK

3. Kakue reHbl He UMEIOT apHBIX AJUIEIbHBIX T€HOB B OpraHu3Me?
1) PeneccuBHsbie

2) loMUHaHTHbBIE

3) CuenuieHHble ¢ Y-XpOMOCOMOM

4) CueruieHHBIE C ayTOCOMaMHU

4. IloTOMCTBY HE NEpeNaOTC MyTallUH
1) I'ennblie

2) XpOMOCOMHBIE

3) Comaruyeckue

4) I'eHomHBIE

5. YKaXuTe TeHOTHUII YeJIOBEeKa, €CITH 10 (DEHOTHUITY OH CBETIIOBOJIOCKIM U TOIYOOIIIa3bIit
1) AABB

2) AaBB

3) aaBB

4) Aass




6. BnusiHue 0IHOTO reHa Ha pa3BUTHE MHOTUX MTPU3HAKOB CBHJICTEIbCTBYET
1) O BnusiHUM T€HOB Ha OPMUPOBAHUE TIPU3HAKOB

2) O 11e710CTHOCTH TeHOTHUTIA

3) O6 aBTOHOMHOCTH T€HOB

4) O BBICOKOI aKTUBHOCTH T€HOB

7. Hanuuue B rameTe OHOTO reHa U3 KaXKJ0M maphl aJijiesei - 3T0 [UTOJI0rHYecKkas OCHOBA
1) XpoMOCOMHO# T€OpUHU HACIIEICTBEHHOCTH

2) 3aKoHa CIETJICHHOTO HACIe0BAHUS

3) 3akoHa HE3aBUCUMOTO HACJIEJOBAHUS

4) T'unotres3sl YUCTOTHI TAMET

8. Kak 0603HauaroTCst FTeHOTUITBI 0COOEH IPU AUTHOPHUIHOM CKpEIIMBAaHUH
1) BeBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBB

4) Aaaa x BeBB

9. CxoJIBKO Map ajdbTEPHATUBHBIX MPU3HAKOB U3YYarOT IPU MOHOTHOPHIHOM CKPEUIMBAHUT
1) Onny

2) Ise

3) Tpu

4) Yetsipe

10. Y opraHu3MoB ¢ OJMHAKOBHEIM TCHOTHIIOM IIOJl BIIMSHUEM YCJIOBHUW CpEIbl BO3HHKACT
HU3MEHYMBOCTh

1) KomOnnarnBHas

2) I'eHOTHIIUECKAS

3) Hacnencreennas

4) MonudukanoHHas

11. I3mMeHeHue nocieaoBareabHOCTH HyKJ1eoTua0B B Monekyie JHK - aTo myTarus
1) I'ennas

2) l'enomuas

3) XpoMocomHas

4) AyrocomHas

12. Kakast 6051€3Hb 4eJI0BEKa - pe3yJbTaT FTeHHON MyTaluu
1) Cunapom npuoOpeTEHHOro UMMYHOAe(UIIUTA

2) I'pumnm

3) CeproBHUIHOKIIETOUHASI AaHEMUS

4) l'enarut

13. Yucrast muHUSA pacTeHUM - 3TO MOTOMCTBO
1) I'erepo3urotHeix popm

2) OpHOoM caMOONBUISIONIEHCS 0coOH

3) MexcopToBoro rudpuaa

4) JIByX reTepo3uroTHbIX JIUHUI

14. YeMm 3urOoTa OTIIMYAETCS OT raMeThI?

1) cogepxuT BOITHON HAOOP XPOMOCOM

2) conepKUT OAMHAPHBIA HAOOP XPOMOCOM
3) obpasyeTcst B pe3yabTare OrI0oJOTBOPEHUS



4) obpazyercs myTéM Meiio3a
5) siBNIsIeTCS MEPBOM KIJIETKOM HOBOTO OpraHu3Ma
6) 3TO cienMaIM3UPOBAHHAS KIIETKA, YYaCTBYIOIIAsl B I0JIOBOM Pa3MHOXKEHUU

15. YcranoBUTE COOTBETCTBUE MEKIY IPU3HAKOM U3MEHUMBOCTU U €€ BUJIOM:

[Tpu3HaK N3MEHYNBOCTH Bun u3menunBOCTH
A) 00ycnoBiIeHa OSBICHUEM HOBOTO COUETaHHS HYKJICOTHIOB B TEHE 1 )MyTanuoHHas
b) oOycroBneHna n3aMeHEeHHEM TEHOB U XPOMOCOM 2)KOMOMHATHUBHAS

B) Y IOTOMKOB MOABJIAAFOTCA HOBBIC aJUICJIbHBIC I'CHBI

I') OCHOBO# CITYHUT HE3aBUCUMOE PACXOXKIEHUE FTOMOJIOTUYHBIX XPOMOCOM
J1) y ocobeii m3mensiercst KonudecTBo uin crpykrypa JHK

E) oOycnoBieHa koHbloranyen 1 nepekpeécToMm XpoMocom

16. VYcraHoBuTE IOCIIEAOBATENbHOCTh PA3BUTUS IAIOPOTHUKOB, HA4YMHAsg CO B3pOCIOIO
OpraHusma.

1) pa3BuTHE Ha HIXKHEH CTOPOHE 3apOCTKA MYXKCKHX M KEHCKUX raMeT

2) oOpa3oBaHM€E Ha HU)KHEW CTOPOHE JIMCTA MTAIOPOTHUKA CIIOPAHTHUEB CO CIIOPAMHU

3) nepeaBUKEHUE CIIEPMATO30U/IOB K SHUIEKIIETKE C TOMOIIBIO BOABI, OINIOJJOTBOPEHHE

4) npopacTtaHue CIIOpbl U pa3BUTHE U3 HEE MAJIEHbKOM 3€JIEHON MJIACTUHKH - 3apOCTKa

5) pa3BuTHE U3 3UTOTHI 3apO/bILIA, KOTOPBII NpeBpaIiaeTcst BO B3pOCIOe paCTEHUE MallOPOTHUKA

17. KakoBa BEpOSATHOCTb POXKJEHHUS BBICOKUX JAETEH y TeTepO3UrOTHBIX POAUTENed ¢ HU3KUM
POCTOM (HU3KOPOCIOCTh JOMUHUPYET HAJl BBICOKUM POCTOM)?

1) 0%

2)25%

3) 50 %

4) 75 %

18. Ompenenute T€HOTUIIBI POAMTENEH, UMEIOIIMX Kapue I[a3a, €cld B HUX IOTOMCTBE TpU
Kaperias3blX U OJIMH Toly0ornasbiii peoEHoK (A - Kapue 1iia3a JOMUHUPYIOT HaJl TOITYObIMU).

1)aax AA

2) AA X Aa

3) AAx AA

4) Aax Aa

19. Ogna w3 wnemouek JIHK cocrour u3 nykneoruaos: ATI-ALI-TAL-I'TT. Kakosa
MOCJIEI0BATEIBLHOCTh HYKJICOTUIOB HAa BTOPO 1ienouke 3toi monekynsl [JHK.

1) ATH-AIL-TAL-T'TT

2) TUT-T'TT-AT'T-ALLL

3) TAT-TIT-LUTT-IHAA

4) TTT-HAT-IILIIA-LITA

20. Tmagkasi okpacka apOy30B HacjleIyeTcsi KaK pelecCHBHBIM mpu3Hak. Kakoe mOTOMCTBO
MOJTYYUTCS OT CKPEIIMBaHUSA JBYX T€TEPO3UTOTHBIX PACTEHUI C TIOJOCATHIMHU MJIOAAMHU?

1) 25% - ¢ mostocatoit okpackoit, 75% - ¢ TIaaKoi OKPaCKOM.

2) 50% - ¢ monocaroii okpackoid, 50% - ¢ mIa KO OKpacKOii.

3) 75% - ¢ momocaroii okpackoi, 25% - ¢ TIIaaKoi OKPaCKOA.

4) 85% - ¢ monmocaroii okpackoi, 15% - ¢ TaaKoi OKpackoi.
JTAJIOHbI OTBETOB:

Ne 3amanus 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 3amanusa 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 Al,b1,B2, 12,01, E2 | 2,4,1,3,5 2 4 3 3




Pasnea 4. Jxoga0rus

KonTpoabnas pa6ora «TeopeTnueckue acneKThl IKOJOTHI

Pe3ynbrar 0O0y4yeHHsi: apryMEHTHpPOBaTh HEOOXOAMMOCTh  COXPaHEHHs  MHOTooOpas3us
OPTraHU3MOB C 1I€JIbI0 OEPEXKHOI0 OTHOIIEHUS K OKPY)KaIOLIeH cpee.

Kontposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, [IK 2.5.

B pe3synbrare 0cBOeHHS 4eTBEPTOTO paszelia « IKOJI0rus» 00ydJaronruecss CMOTYT:

- OIUCBHIBATh CBSI3b MEXK]Ly OPTaHU3MOM U CPEIOH ero OOUTaHUS,

- YCTaHABJIMBAaTh CBSI3b CTPYKTYPHI U CBOMCTB SKOCHCTEM;

- YCTaHABIIMBATh CBS3b MEXKY CTPYKTypaMu Ouocgepsi;

- OIIUCBIBATh MI00ATBHBIC U PETHOHAIBLHBIC YKOJIOTHYECKHUE MPOOIEMBI M ITyTH HX MUHHUMH3AIHH.

KontponpHas paboTta mpencTaBiser coOOW 3adaHHs B TECTOBOW (oOpME pPa3IMYHOTO YPOBHS
CIIOKHOCTH: «HU3KHI», «CPEIHUI» U «BBICOKHI». B 3aBUCHMOCTH OT THIA U TPYAHOCTH 3aJaHHs €ro
BEHITIOJTHCHHE OICHUBACTCSI PA3HBIM YHCIIOM 0ayioB. BhINMOIHEHNE KaXI0T0 3aJaHUs «HU3KOT0» YPOBHS
CIIOKHOCTH OIleHuBaeTcs |1 OauioM. 3a BBINONHEHHE 3aJlaHUil «CPEIHET0» YPOBHS CIOXXHOCTU B
3aBUCUMOCTH OT TOJHOTHI U MPABWJILHOCTH OTBETA IIPUCBAUBACTCSA /10 2 0aJUIOB.

PacnipenesneHue 3a1anuii o ypoBHSIM CIOKHOCTH MTPEJCTABICHO B CICIYIOIIEH TabmuIle:

YpoBeHb IIpouenTHoe
CJIOKHOCTH baan colepKaHme Tun Bonpocos
3a/1aHuA 3aaHuil
Huskuii 1 75% - 3aJIaHUs C BBIOOPOM OJTHOTO MPABUIILHOTO OTBETA
Cpennuit 2 15% - 33/1aHUA Ha BBIOOP U3 MPEUIOKEHHOIO CIIHUCKA
Bricoknii 3 10 % - 3aJaHMsl Ha COCTaBJCHUE Iap OPraHu3MOB U3
MIPEIJIOKEHHOTO CIIHCKA

Kpurepru onieHuBaHus pyOeXHOM KOHTPOJIBHOM pabOoTHI:

Ounenka IIpoueHT BbINOTHEHUS
COTIINYHO» 85-100%
«XOpOLIO» 70-84%

«YIOBIIETBOPUTEITHHO 50-69%
«HEYHOBJIETBOPUTEIILHO menee 49%

1 Oxonorus - Hayka, U3y4aroImas:

A) BIMSTHUE 3arps3HEHUIN Ha OKPYXKAOIIYIO CPEay

b) BnusiHME 3arps3HEHUI Ha 30pPOBbE YEIOBEKA

B) BiusiHME neSTENbHOCTH Y€I0BEKa Ha OKPYKAIOILYIO Cpeay

I') B3aMMOOTHOIIIEHNs OPTraHU3MOB C OKpY)KaIoLIeH MX cpenoil oOuTaHus (B TOM 4YMCIIe MHOTOOOpasue
B3aMMOCBSI3€H UX C IPYrUMHU OpraHu3MaMu U COOOIIECTBAMM )

2. TepMUH «3KOJIOTHUS» TPEITOKUIT:
A) Apucrorenb

b) O. I'exkenb

B) Y. dapBun



I') B. 1. Bepnanckuii

3. Cragus pa3Butwsi Ouocdepbl, KOTAa pa3yMHas 4YeloBeYeCKas ICSITebHOCTh CTAHOBHUTCS TIaBHBIM
(onpenensitoruM) GakTOpPOM Pa3BUTHS Ha HAIICH TUIAHETE, HA3BIBACTCS:

A) texHochepoit

b) anTponocdepoii

B) Hoocdepoii

I') cormocdepoit

4., Tlomynsauus - 3TO:

A) rpynmna opraHu3MOB OJHOTO BHUA, 3aHUMAIOIIAs ONPEACICHHOE MPOCTPAHCTBO U (PYHKIIMOHUPYOIIIAS
KaK 9acTh OMOTHYECKOTO COOOIIeCTBa

b) rpynma opraHu3MoB pa3HbIX BHJIOB, 3aHUMAIOIIAS OMPEIEICHHOE MTPOCTPAHCTBO U(DYHKITMOHUPYIOTIAS
KaK 9acTh OMOTHYECKOTO COO0IIeCTBa

B) coBokynmHOCTh 0c00el, PYHKIIMOHUPYIOMIHNX KaK 9acTh OMOTUYECKOTO COOOIIECTBa

') coBokymHOCTP 0cCOOEH OIHOW CEMbH, KOHTPOJHMPYIOIIUX ONPEACICHHOE IPOCTPAHCTBO U
(YHKIMOHUPYIOMINX KaK YacTh OMOTHYECKOTO COOOIECTBA

5. CnoxHas mpupojHas cuCTeMa, 00pa3oBaHHAS COBMECTHO JKUBYIIMMH U CBS3aHHBIMHU JIPYT C JPYrOM
BHJIAMU, Ha3bIBACTCS:

A) sxocucTemMoi

b) 6uotonom

B) 6uoneno3om

I') 6uocdepoii

6. Ob6omouka 3emiu, HacelIeHHAst )KUBBIMU OpPTraHU3MaMH, Ha3bIBACTCS:
A) 6uocdepoii

B) Tponocdepoit

B) 6uoreonenozom

I') sx30cdepoii

7. [TIpupoaHOE KUZHEHHOE MPOCTPAHCTBO, 3aHUMAEMOE COOOIIIECTBOM, Ha3bIBACTCS:
A) axocucremont

b) 6uornenozom

B) 6uoromnom

I') apeanom

8. Coo0miecTBO KMUBBIX OPTaHU3MOB M CpeIbl X OOUTAHHWS, COCTABISIONIEE €IUHOE IIEeJ0€ Ha OCHOBE
YCTOMYMBOTO B3aWMOJICHCTBUS MEXTy SIIEMEHTaMU KUBOM U HEXKMBOW NIPUPOIBI, HA3bIBACTCS:

A) nonynsiueit

b) axocucremoit

B) 6uocdepoit

I') 6uonienHo3oM

9. Kakne u3 abuornuyeckux ¢axtopon (1 — muHepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPOA) TUMHUTHPYIOT
pacrpocTpaHeHHUe KU3HU B OKeaHe, HO OOBIYHO HE JIMMUTHPYIOT pacIpOCTpaHeHHE )KU3HU Ha cymie?
A)l,2

b) 1,4

B)2,3

24

10. Dxomorumyeckue (HaKTOpHI, OKA3bIBAIOIINE HAUOONBINEE BIMSHUE Ha YUCICHHOCTh COBPEMEHHBIX
MTPECMBIKAFOTIIAXCSI:

A) abuoTHnueckue

b) 6uotnueckue



B) anTponorennsie
I') abnoTtnueckue u OMOTHYECKHE

11. CrpoutenbCTBO INIOTHHBI MOXKHO paccMaTpUBaTh Kak mpumep ¢dakropa:

A) abMOTHYECKOTO

b) 6uotnaeckoro

B) anTponorennoro

I') BOOO11IE HE PKOJIOTHUECKOTO

12. TonepaHTHOCTH — ATO CITOCOOHOCTHh OPTAHU3MOB:
A) BBIIEP/KUBATh U3MEHEHUS YCIIOBUMN KU3HU

b) npucnocabnuBaTbcsi K HOBBIM YCIOBUSIM
B) o6pazoBbiBaTh J0KaIbHBIE (POPMBI

I') mpucnocabauBaThbCsi K CTPOTo OMPEACICHHBIM YCIOBUSAM KU3HU

13. CooTHorieHHus MEXIy SHEprueii, MoJyueHHON OpraHM3MOM H3BHE, U €€ PacXO/lOM Ha MOCTPOCHHUE
T€Ja U MPOLECChl )KUZHEAEATEIbHOCTH HAa3bIBAIOT:

A) sHEpreTHYECKUM OFOIKETOM
b) snepreruueckoil CTOUMOCTBIO
B) snepreruueckum pecypcom
I') TeroBbIM Oamancom

14. BHemiHee CXOACTBO, BOSHUKAIOIIEE Y MPEACTABUTENCH Pa3HBIX HEPOJICTBEHHBIX BUJIOB B PE3YJIbTATE

CXOIHOTO 00pa3a >KU3HH, HA3bIBAIOT:
A) KOHBepreHuuen

b) nmapamiensHO# 3BOMIOIIMEH

B) xu3nenHoit hopmoit

I') Mmopdonorudeckol anantanuen

15. HOHYHHHI/IH, KOTOpaA 3aHUMACT B COCTABC 6I/IOHGH038. OIIpCACIICHHOC ITOJIOKCHHUC, HA3bIBACTCA:

A) )xu3HeHHOHN dopMoit
b) sxomornueckoit Humei
B) sxotunom

I') apeasiom

16. Pacnipesienure nepeynciieHHbIE (PAKTOPBI CPEbI 10 TPEM KaTETOPHSIM:

buotnueckue

AbOnornueckue

AHTpPOIIOT€HHBIE

XI/IH_IHI/I‘IGCTBO, BBIPY6Ka JICCOB, BJIAKHOCTH BO34yXa, TCEMIICpATypa BO3AyXa, IMapa3uTU3M, CBCT,
CTPOUTCIIBCTBO SHaHHfI, JaBJICHUC BO3JyXd, KOHKYpPCHIIHA, BBI6pOC YITICKHUCIIOTO Ta3a 3aBOOM,

COJICHOCTB BO/BI.

17. Y3 mpeiio’)KEHHOT0 CIMCKA COCTABBTE Mapbl OPraHU3MOB, KOTOPBIE B IPUPOJE MOTYT HAaXOIUTHCS B
CUMOMOTHYECKHUX (B3aUMOBBITO/IHBIX) OTHOLICHUSAX MEXIy coO0OW (Ha3BaHUS OPraHHU3MOB MOXKHO

MCIOJIb30BaTh TOJIBKO OJIUH pPa3):

n4cia, FpI/I6 HOI[6Cp630BI/IK, AKTHUHUA, 6epe3a, PaK-OTIICIbHUK, KOJIOKOJIBYUK, OCHHA, KIICBCP, FpI/I6

MOJJOCUHOBHUK, KIIyO€HBKOBBIE a30T(PUKCUPYIOIINE OaKTEpUH.

18. U3 mpennokeHHOro CIHCKAa COCTAaBbTE MHapbl OPraHW3MOB, MEXAY KOTOPBIMH B IIPUPOAE MOTYT
00pa3oBbIBaTbC TpodHuueckue (IMHUILEBbIe) CBA3M (HA3BaHUS OPTaHU3MOB MOXXHO HCIIOJIB30BATH TOJIBKO

OJTMH pa3):

LarnJis, uBa, s, ame0a, 3as1-pycak, MypaBei, BOJHbIe OaKTepHH, KabaH, JIATyIIKa, CMOPOJMHA, POCSHKA,

MYpPaBBUHBIN JIEB, KOMAp, TUTP.




19. BpiOepute M3 crucKa Ha3BaHWS JKUBOTHBIX, KOTOPHIX MOKHO OTHECTH K KOHCYMEHTaM BTOPOTO
nopsiiKa:

TUTDP, OTU3CHTEpHUiiHAs ameba, BOJK, KPOJIMK, MBIIIb, capaHda, CTped, KPOKOAWNI, I'yCh, JIMCUIA, OKYHb,
00’Kbsl KOPOBKa, OCJIbIif Me/IBeIb, MEIOHOCHAS ITYea.

20. U3 nepeyncieHHbIx Ha3BaHU OPraHU3MOB BbIOEPUTE PEAYLICHTOB:
MezBellb, ObIK, 1y0, Oenka, MOJOCUHOBUK, IIMIIOBHUK, CKyMOpHs, *a0a, JIeHTOYHBI YepBb, THUJIOCTHBIC
OakTepuu, 6a00a0, KarrycTa, KaKTyC, MEHUIIILI, IPONKIKH.

ITaJIOHBI OTBETOB:
Ne 3aanus 1 2 3 14|56 |7 8 9 110 |11 |12 |13 | 14 | 15

OTBET r §) B a | B a B o r B B a a a 0
Ne 3amanus 16
OTBET brotnueckue — XUITHAYECTBO, TTAPA3UTU3M, KOHKYPECHITHSI.
AOUOTHYECKHE - BJIAKHOCTh BO3JyXa, TEMIIEpaTypa BO31yXa, CBET, JABJICHUE
BO3/IyXa, COJIEHOCTH BOJIBI.
AHTpPOTIOTEHHBIE - BBIpyOKa JIECOB, BBIOPOC YIJIEKHCIOrO Tra3a 3aBOJIOM,
CTPOMTEINIbCTBO 3/IaHUM.
Ne 3aganus 17

OTBET 4es1a - KOJIOKOJIBIUK
rpub moadepe30BUK - Oepesa

aKTHHUS - PaK-OTIICIbHUK

OCHHA - TpUO MOJOCUHOBUK

KJIEBEP - KIIYOCHBKOBBIE a30T(HUKCHPYIOIINE OaKTEepUu

Ne 3amanns 18

OTBET JSATYIIKA - HATUIsA
CMOpPOJIMHA - TIIS
3as1-pycak - TUTP
MYpaBEH - MypaBbUHBIH JIEB
KOMap - poCsHKa
HBa - kabaH
BOJIHBIE OaKTepuu - ameda
Ne 3amanug 19
OTBET TUTP, BOJIK, ICTPEO, KPOKOIIII, JINCHIIA, OKYHB, OCITBIH MEJIBEIh
Ne 3amanus 20
OTBET THWJIOCTHBIC OAKTEPUH, IICHUINILT

Paznea 5. buoJiorus B ;KU3HH

3ammTa KeiicoB: MpeAcTaBJIeHHE Pe3yJbTaTOB pelleHus KeiicoB

Pe3ynbrar 00yuyeHus 1o TemMe: aHAJTU3UPOBATH DTHUECKUE ACTIEKThl COBPEMEHHBIX MCCIIETOBAHUIMA
B 0071acTH OMOTEXHOJIOTUN U TEHETHUECKUX TEXHOIOTHH.

Kontposmmpyembie komnerennuu: OK 01, OK 02, OK 04, TIK 2.5

3ammra Keica sBIseTCd pyOEKHBIM KOHTPOJIEM IO MATOMYy pasfeny «buonorus B >KuU3HU», B
pe3yNIbTaTe U3y4EHUsI KOTOPOro 00y4arolfecst CMOTYT:

— aHAJIM3UPOBATh ATUYECKUE aCIEeKThl COBPEMEHHBIX HCCIIEAOBAaHHUM B 001aCTH OMOTEXHOIOTUU U
TE€HETUYECKNUX TEXHOJIOTHH.

Jnst 3amuThl KeiicoB oOydaromumcest Heo0xoaumo B pamkax BCP nmonroroButs yctHoe coobiieHue
10 pe3yJIbTaTaM PEIICHMs Kelca ¢ IOArOTOBKOW MTPE3EHTALIMI.



Kpurepun onieHuBaHus yCTHOTO COOOIICHUS:

Kpurepun

Banabl

OICHUBAHUSA

1 0aaa

2 0aJi1a

3 0as1a

1. CoorBeTcTBHE
coliepKaHus JOKJIaaa
3a9BJIEHHOU TEME

coJiep KaHMe JT0OKJIaaa
JIAIIE YaCTUYHO
COOTBETCTBYET
3asBJICHHOM TeMe

coliepKaHMe J0KIaaa, 3a
HCKJIIOUCHUEM
OTJEIbHBIX MOMEHTOB,
COOTBETCTBYET
3asBJICHHOM TeMe U B
MOJTHOM Mepe e€
pPacKpbIBacT

coJIep>KaHMe JTOKIIaaa
COOTBETCTBYET
3as1BJICHHOM TEME U B
MOJTHOM Mepe eé
pacKkpbIBaeT

2. CreneHb
PaCKpPBITHS TEMBI

packpbITa MaJiast 4acTh
TEMBI; TIOUCK
uH(pOpMAIH POBEIEH
MIOBEPXHOCTHO; B
U3JI0)KEHUH Marepuasa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTD

TEMa PacKphITa XOPOLIIO,
HO HE B ITOJIHOM 00bEME;
uHpOpMaILTUN
IPE/ICTaBICHO
HEJIOCTATOYHO; B
OT/ICJIBHBIX CITydasix
HapyIlIeHa JIOTUKA B
U3JI0KCHUH Marepuaia,
HE COBCEM JIOCTYITHO

TeMa pacKphITa
MOJIHOCTEIO;
MPEICTaBICH
000CHOBAHHELII 00BEM
uH(popMaIuy;
U3JIOKEHHE MaTepralia
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TEePeaTh
CoJIep)KaHME JTOKIIaaa
B BH/JIC MIPE3CHTAIIUU

U3 MPEICTaBICHHON
IPE3EHTAIN HE COBCEM
MOHSITHA TEMaTHKa
UCCJIEZIOBAHNUS, AETAIU
HE PaCKPBITHI

Ha OCHOBE
MPEACTABICHHON
NPe3CHTAIUH
dbopmupyercs odiee
MOHUMAaHHUE TEMaTHKH
UCCJICJIOBaHMUs, HO HE
SICHBI JICTaJIH

Ha OCHOBE
MPEACTaBICHHON
MIPE3EHTALINI
dbopMupyeTcst moaHOE
MMOHUMaHUE TEMaTUKU
UCCIJIEJOBAHMUSI,
PACKpBITHI JeTaIN

KpI/ITepI/II/I OILICHUBAHUS MPC3CHTAMH

Banabl
Kpurepun onenuBanus
0 1 2
NOJHOTA UCIOIb30BaHUs | HH(popMaLus, uHpopmaLus, IIPE3EHTALNS CONEPIKUT

yueOHOro Marepuasa

HCIIOJIb3yEMas B
Mpe3CHTalH, HE
OTHOCHUTBCA K TEMC

MIpE/ICTaBIICHHAS B
MPE3EHTAIN, OTHOCUTCS
K TeMe, HO
HEJ0CTaTOYHO MOJIHO
PacKphIBAIOT €¢
coliep>KaHue

MOJIHYIO U YETKYIO
UH(pOPMaIHIO,
JOCTaTOYHYIO JIJISt
¢dbopmMupoBaHus
IPE/ICTaBICHUS O TEME

JIOTHUKA N3JI0KEHHUS
Marepuasa B
COOTBETCTBHH C INIAHOM
1 TEeMOM 3aJIaHus

Marepuanl
MIpEe3eHTaI[uU He
COOTBETCTBYET TEME,
IJIaHa HET

MaTepual Mpe3eHTAINI
YaCTUYHO COOTBETCTBYET
TEeMe 3a/IaHusl, TUIaH
MOCTPOEH HE TOUYHO

Marepuarl,
MIPUBEICHHBIN B
MPE3EHTAIINH,
MOJTHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus U
COCTABJIEHHOMY IUIAHY

TEPMUHOJIIOTHUYCCKAA U

B IpE3C€HTAIUU

B IIpC3CHTAUU

B IpE3CHTAUU




opdorpaduyeckas
IPaMOTHOCTh

IIPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TEPMUHBI IPUMECHCHBI
IO CYIIIECTBY

IPUCYTCTBYIOT
opdorpadpuyeckue
OLIMOKH, TEPMHUHBI
IPUMEHEHBI BEPHO

OTCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TEPMHUHBI
HPUMEHEHBI BEPHO

AKKYpPaTHOCTb U
OpUrnHaJIbHOCTb
IMOCTPOCHUA

MIpe3CHTAIUS
mocTpoeHa 0e3 ydera
KOMIIO3HIINU
cIaimoB, 0e3
coOITIOIEHUSA
TpeOOBaHMIT K
mpudTaM u
I[BETOBOMY
0(OpMIICHUIO

MPe3eHTaIUs TIOCTPOCHA
C y4eToM TpeboBaHMM K
0hOpMIIEHHUIO, HO HET
eMHOTr0 0(hOpMIICHUS
CJIAaIOB

Mpe3eHTaIs
MOCTPOEHA B MOJIHOM
COOTBETCTBUH C
TpebOBaHUSAMU
odopmIIeHuUS,
MCTIOJIb30BaH
OpPUTHHAJIbHBIN MOJIX0]T
K 0(OpPMIICHHUIO
CJIaliI0B

IIkasa nepeBoga 0a/U10B B OTMETKY:

17-15 GamosB - «5»
14 - 9 bamoB - «4»
8-6 0ayIoB - «3»

Menee 6 6a10B UM OTCYTCTBUE PAOOTHI - «2»




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

Paznea 1. KieTka — cTpYKTYPHO-QYHKIIMOHAIbHASA ¢IMHUIIA )KMBOTO

Tema 1.2. CTPYKTYPHO-(P)YHKIIMOHAJIbLHASI OPTaHU3ALMS KJIETOK

Pe3ynbrar o0yueHusi mo Teme: pa3nuyarh CYUIECTBEHHbIC IPU3HAKUA CTPOCHUS KIIETOK
OpPraHM3MOB Pa3HBIX LAPCTB KUBOM mHpuponsl. [IpoBoauTh HaOmOAEHHE KIETOYHBIX CTPYKTYp M HX
M3MEHEHUH C TOMOIIBI0 MUKPOCKOIIA.

JlaboparopHnas padora Nel
CTpoeHue KJIeTKH

eap padoThI: NMO3HAKOMUTBHCA CO CTPOCHHMEM >KMBOTHOM M pacTUTeIbHOM KieTku. [lokazarb
MPUHIUITAATIEHOE €IMHCTBO X CTpOoeHUsl. O3HAKOMUTHCS C OCOOCHHOCTSIMU CTPOEHUS KIETOK PACTEHUIA
U )KUBOTHBIX.

IpakTnyeckasi 4acTb padoThI

Xon padorbi:

1. PaccmoTpuTe BHYTpEeHHEE CTPOSHMSI KIETOK PAaCTeHHH M )KMBOTHBIX. PaccMoTpuTe oTAeabHbIe
KJICTKH Pa3IMYHBIX TKAHEH.

2. YKaKuTe 0COOCHHOCTH CTPOEHHUS KJIETOK B CBSA3H € UX (QYHKLHUSAMH B OPraHU3Me >KHBOTHOTO.

4. Cnenaiite oT4€T 0 paboTe B Mamkax Jiis JJabopaTOPHBIX padoT, 3apUCYHTE KICTKU U 0003HAYBTE
BUJIMMBIE B CBETOBOM MUKPOCKOIT OPraHOU/Ibl HYKapUOTUYECKOM KIICTKH.

5. OnummTe OCHOBHBIE OPTaHOUABI M UX (DYHKIIHH.

6. 3apucyiTe U3y4yeHHbIE OPraHOUBI.

Crenaiite BbIBOJ 110 IIPO/IETIaHHON padoTe.

KonTpoabHbie Bonpochl_(BbINOJIHUTH NMCbMEHHO):

1. M3 kakuX OCHOBHBIX YacTeil COCTOUT Jr00ast KieTka?

2. Yto0 001mero uMeeTcst B CTPOSHUH PACTUTEIBHON M KHUBOTHOM KJIETOK?

3. Uem pa3nuyaroTcs 3TH KICTKH?

4. Yem 00BACHUTH, UTO, OyAyUH YCTPOECHHBIMHU 110 €IMHOMY IUIaHY, KJIETKH BECbMa pa3HOOOpa3HbI
no ¢opme u pazmepam?

KonTpoaupyemsbie komnerennuun: OK 01, OK 02, OK 04

Paznen 4. Ixoorus

Tema 4.4. Biusinue counajibHO-IKOJOTHYECKUX (PAKTOPOB HA 310POBbeE YeI0BeKa

Pesynbrar  o0yuyeHHssT 1O  TeMe.  MHTEPHPETUPOBATb  pE3YJIbTaTbl  IPOBEIEHHOIO
OMOIKOJIOTHYECKOTO SKCIIEPUMEHTA C UCTIOIH30BAHUEM KOJIMYECTBEHHBIX METOIOB.

JladoparopHasi paGora Ne2
YMmcTBeHHas paboTOCIIOCOOHOCTH

Leab padoThl: Uccieg0BaHNE YMCTBEHHOM pabOTOCIIOCOOHOCTH.
Oo6opynoBaHne U MaTepUaJIbl: OyKBEHHBIE TaOIUIII, TECTHI, CEKYHIOMED

IIpakTHYeckast yacTb padoThl

3ananue 1. MccienoBanue yMcTBeHHOM padoThI YeloBeKa

OCHOBHBIMH TIOKa3aTEJSIMU YMCTBEHHON pab0OTOCIIOCOOHOCTH SIBIISIFOTCSL:

CKOpOCTb BBIIIOJIHCHUA  3aaHUs, KOHLCHTpalus, MNCPCKIIOYaCMOCTb, MNPOAYKTUBHOCTL H
YCTOfIqHBOCTB BHHUMAHWNSI.



VYkazaHHbIe TOKa3zaTeld B J1a0OpaTOpHOM paboTe OMpeAesstoTcs MO JAaHHBIM KOPPEKTYPHOMH
nmpoObl 1o Tabnmuume AHPUMOBA, KOTOpas oO0JagaeT JJOCTAaTOYHO BBICOKOM HANCKHOCTBIO W
MH(POPMATHBHOCTHIO

Xox padoThl:
1. Hauano pa6orsl: B Tabnuie AdpumoBa, mo komanne «Haumnaiite» B TeyeHue 4MHHYT 110
CEeKYHZIOMEpYy ClieyeT BbIYEpPKHYTh OykBy, Hampumep, «H». Ilo komanzne «3akaHumBaiiTe» clieayer

OTMETUTH MECTO B TabmuIle, I/1e ObLI 3aKOHYEH MTPOCMOTP.
2.110 oKOHYAHMM NMOACYUTANTE:
- 00111ee KOJIMYECTBO IPOCMOTPEHHBIX 3HAKOB ~ S=
- KOJIMYECTBO BBIYEPKHYTHIX OYKB M=

- 00111ee KOJIMYEeCTBO OYKB, KOTOPOE HEOOXOAUMO ObLIO BHIYEPKHYTH B IPOCMOTPEHHOM TEKCTE

- KOJIMYECTBO JIOMYIICHHBIX OMIHOOK n=

3. Beluncaure:

- K03(pPHUIIMEHT TOYHOCTH BhINOJHEHUS 3adaHuss A = M/N.

- ko3¢ punreHT yMcTBeHHO npoaykTuBHOCTU P = AS.

00wem 3putensHoi nHpopmanuu Q (6ut) Q =0,5936xS,

rae 0,5936 — cpenuuit 00beM HHDOPMALIMN, TIPUXOISAIIHICS HA OJIMH 3HAK

- cKkopocTh niepepaboTtku uHpopmanuu, out/c: CIHU = (Q - 2,807xn)/T,

rae 2,807 6ura — noteps nHGOpMaLIUU, IPUXOAIIAACA HA OJUH MPONYIICHHBIN 3Hak;, T —
BpEMS BBITIOJIHCHUS 33JIaHUS, CEK.

ycroiunBocTh BHUMaHus: Y BH = S/N*100%.
4. JlaHHbBIE PACUETOB 3aHECTH B TAOIHILY
5. Caenarb BbIBOJ O CBOEH YMCTBEHHOI pab0oTOCIIOCOOHOCTH

3aganue 2. Onpenesnenne ypoBHsi JJOTHYECKOT0 MbIIILJIEHUS.

Xoa padoThI:

JUIs OLEHKHM JIOTMYECKOTO HHTEIUIEKTA HCHOJIb3YIOT METOIUKY HHTEJUIEKTYaJIbHBIX TECTOB.
OO6cnenyembiM mpesaraeTcst 6JaHk ¢ TectoMm u3 17 BompocoB. B kaxoM Borpoce Hajio BIOpaTh Oosee
MOAXOAIIMM OTBET 110 AHAJIOTUH, IPUBEIEHHON B ITpuMepe. BpeMs BbINOIHEHUs 7 MUHYT.

3ananue sBisieTcs npodeccuoHaIbHO-OPUEHTUPOBAHHBIM.

O1neHKy JIOTHYECKOr0 MHTEUIEKTA MPOU3BOIAT, UCIOJB3Ys KU K TECTY M aHAJIU3UPYsS YPOBHU
BbIpaskeHHOCTH JIM.

3ananne 3. Meronuka «I[lamMsits Ha YncIa).

Xon padoTbr:

Meronuka npegHasHaueHa sl OLEHKH KpPAaTKOBPEMEHHOM 3pUTEeNbHON MaMATH, ee oObeMma U
TOYHOCTH. 3aJjaHue 3aKIF0YAETCsl B TOM, YTO OOCJIEyeMbIM JEMOHCTpUpyeTcs B Teuenue 20c. Tadmuia ¢
12 nBy3HaYHBIMH YHCIIaMH, KOTOPbIE HY)KHO 3alIOMHHTb M I1OCJIE€ TOTO, KaK Tabauia yopaHa, 3anucarbh Ha
OnaHke.

3ananue 4. Onpenesienne 00b¢Ma BHUMAHHS Y YeJI0BEKA.

Xon padoTbI:

HNucrpykuus:

1. HcnelTyeMOMy [OarOT MHCTPYKLIMIO C 3agaHueM: «B KBagparax B CilydallHOM MOpSIKe
«pazbpocanbl» ynciaa oT 101 qo 136. Bam npenctouT ux HallTH B OpsiiKe Bo3pacTaHust — cHavana 101,
3arem 102, 103 u T.o. 1o 136 (HaiineHHOe 4uMCIO 3auepKuBaeTcs KapaHjamiom). PaboTy HaunHaTh 1O
KOMaHJI€ dKCIIEPUMEHTATOPA.

2. O0padoTKa pe3yJIbTaTOB:

Onpenenutb 00beM BHUMaHUS 110 popMyIie:

B=648:t,

rae B — o0beM BHUMaHUs, t — BpeMs paboThl B CEKYHIaX.



3. CaesraliTe BLIBOJ

KoHTpoJibHbIE BONPOCHI

1 JlaiiTe moHsiTHE pabOTOCIIOCOOHOCTH.

2 Kakue BuIbI pabOTOCIIOCOOHOCTH CYIIECTBYIOT?

3 [laiiTe nmoHsTHE YTOMIISIEMOCTH, IEPEyTOMIICHUSI.

4 Kakue (akTopbl, BIUSIOIINE HA yTOMISIEMOCTb, BBl 3HaeTE?

5 Kakue MeToauky MpUMEHSIOTCS ISl OEHKU PE3EPBHBIX BOZMOXKHOCTEH
6 Ha ocHOBe Kakux Mep MOXXHO TOBBICUTH Pa0OTOCIIOCOOHOCTD U CHU3HUTH
YTOMJISIEMOCTD?

KonTtponupyemsbie kommnerennun: OK 02, OK 04, OK 07, [IK 2.5

Paznea 1. KjieTka — CTPYKTYPHO-QYHKIMOHAJLHANA eIMHHUIIA SKHBOI0

Tema 1.2. CTpyKTYpHO-PYHKIMOHAJIbHASI OPraHU3ALMS KJIETOK

Pesyabrar o0y4yeHHsi MO TeMe: pasidyarh CYIIECTBCHHBIC TNPU3HAKH CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX L[APCTB JKUBOU IIPUPOJBL.

IMpakTuyeckoe 3anaTue Nel
BupycHble u 0akTepuaJibHbIe 3200J1eBaHUS.
Heanb: n3yunuTh BUPYCHBIE U OaKTepHalIbHBIC 3a00I€BaHUs YETIOBEKA: BO3OYIUTEHN, CAUMIITOMBI, JICUCHUE,
npo(UIaKTUKa; MO3HAKOMUTHCS € OOLIMMHU MPUHIUIAMHU HUCIOJIb30BAHMS JIEKAPCTB U OCOOCHHOCTAMU
MIPUMCHCHHS aHTUOMOTHKOB.
@®opma opranu3zanuu padoTbl: MUKPOTPYIIIHI MO 2 YesloBeKa (MHIUBUIYaIbHO)
Oo6opynoBanme: IPE3eHTALINS], KOMIIBIOTEP, OTMIOPHBIE CXEMBbI, TPHIIOKECHHS.

IIpakTnyeckas yactb padoThI
1. U3yunTth cipaBoYHYIO HHPOPMALIUIO 00 0COOCHHOCTSIX BUPYCHBIX U OaKTepHAJIbHBIX 3a00JI€BAHUSAX.
2. Ucnons3ys npunoxenus Nel m Ne2 x mpakrtuueckoid padore Nel, BBIMOJIHUTH PUCYHKH BHUpYycCa U
OakTepuu ¢ 0003HAUECHUSIMU OPTaHOMIOB.
3. Ucnonb3ys faHHBIN BaM MepedyeHb BUPYCHBIX H 0aKTepHaJIbHbIX 3200/1eBaHUI Ye10BeKa
3anojHuTe Tabnumy 1.

BupycHbie n 0akTepHaJbHbIE 3200/ 1€BAHUS Y€JI0BEKA

Tabnuua 1
Haunmenosanne | BosOyaurensb IIpu3Haku u IIytn nepenaun Hcnonb3yemblie
Oose3Hu CUMIITOMBI 3a00J1eBaHMsI JIEKapCTBEHHBIE BEILIECTBA

3a00JIEBaHUS

IlepeyeHb BUPYCHBIX U 0aKTepHAJIBHBIX 3200/1eBaHUI YeJI0BEKA

Bupycunle nHdexkun:
COVID-19,

TPHII,

OPBH,

BHUPYCHBIC T€TATUTHI,

BUY,

MH(EKIMOHHBIA MOHOHYKIIE03,
repuec,



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

BETpsIHASI OCIIA,
KODb,
KJICIIEBOH SHIIC(AIUT.

bakrepuajibHble HH(EKIIUN
JIA3EHTEpHS,

CaJIbMOHEIIE3,

TyOepKyJes,

xoJiepa,

yyma,

cubupckas s13Ba,

KOKIJIFOIII,

CTOJIOHSIK.

4. M3yunte wWHGPOPMALKIO O JICKAPCTBEHHBIX BEIIECTBAX, OOIIMX NPUHIMIIAX HX HCIOIH30BAHUSI.
Beinuniure B TeTpaaps 00IMIMe IPUHIUITEL 1 0COOCHHOCTH IIPUMEHEHHSI aHTHOHMOTHKOB.
5. Caenaiite BBIBOJ 1O paboTe

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTYpHO-PYHKIMOHAJIbHBIE GAKTOPHI HACTEICTBEHHOCTH

Pesyabrar o0yyeHusi mo Teme: pasiudyarb CYLIECTBEHHbIE MPU3HAKH CTPOEHHUS KIIETOK
OpPraHU3MOB Pa3HbIX IAPCTB KUBOW Mpupoabl. OnpenensaTe nocienoBareabHocTh HykineotunoB [JHK u
PHK.

IIpakTHyeckoe 3aHATHE No2
Pemienue nuToreHeTH4ECKHUX 3a1a4

He.]'lb: HAy4YUThCA  pCIIaTb TUIIMYHBIC 3aJa4ud Ha ONPCACIICHUC IMOCICAOBATCIBHOCTHU
HYKJICOTUAOB, aAMUHOKHCJIIOT B HOPME U B ClIy4ac U3MCHCHUA ITOCIICAOBATCIIbHOCTH HYKIICOTUI0B I[HK

IIpakTH4eckas 4acTb padoThI
®opmyIMPOBKa 3aIaHNA: PELINTE 331a41 HA YCTAHOBIICHHUE MTOCIIEI0BATEIBHOCTH HYKJICOTUIOB,
aMHHOKHCIIOT B HOPME U B Cillydae U3MEHEHU MocienoBareabHocT Hykineotunos JTHK.

3anaya 1. OnHa u3 uenouek JJHK umeer nocnenoBarensHocTs Hykneotua: AI'T ALl TAT AT
HI'A TTT ALl Kakyioo mnocnenoBarenbHOCTh HYKIEOTHIOB KMeeT Bropas uenouka JIHK Toit xe
MOJIEKYIIBI.

3anada 2. [TocnenoBareabHOCTh HYKJICOTHAOB B Havalle T€Ha, XpaHsilero nudopmaiuio o o6emke
uHcynuHe, HaumHaeTcs Tak: AAA LALl OTI OTT I'TA TAll. Hamumure mnocienoBareabHOCTH
AMUHOKHCIIOT, KOTOPO HAYMHAETCS LEb NHCYIUHA.

3anava 3. Yuactok momnekynsl UPHK cocrout u3 nocienosarenbHocty Hykiaeotuaos: 'Y -AT'Ll-
AT'Y-VI'V-IHAI. U3 kakux aMUHOKHUCIIOT OyAET COCTOSITh O€JI0K, CHHTE3UPOBAHHBIN Ha ATOW MOJIeKyIe?
Omnpenenure nocnenoBaTebHOCTh HYKJIeoTHAOB B 1ienu JJHK, ¢ koTopoit mpoun3onuia TpaHCKpUIILIHSL.

3amagya 4. YdacToKk O€NKOBOIl MOJEKYIbl COCTOMT M3 CIEAYIOIIEH MOCIeI0BaTeIbHOCTH
AMUHOKHCIIOT: METHOHHH - apTUHUH - AJJaHHUH - NIAIHUH. ONpeaennTe BO3MOXKHYIO MOCIEN0BaTEIbHOCTh
Hyks1eoTH10B B Mojekyne /JHK.

3anaua 5. Kak usmenurcs cTpykrypa O6enka, eciu u3 kogupytomiei ero nenu JHK: I'-A-A-T-T'-T-
A-T-II-T-A-T" ynanuts 4-if HyKaeoTua?


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

3amaga 6. Onpenenure Tpuruietsl (aHTHKoaoHB) TPHK, yuacTByromue B cuHTe3e Oenka, eciu
xogupytonmmii ¢pparment IHK cocrout u3 nykneorunos: I'-I'-T-A-LI-T-A-T-I'-T-1I-A-A-I'-A. Ckonbko
TPHK y4actByeT B cunTe3e Oenka? Kakne aMuUHOKUACIOTHI 3aKoaupoBanbl B 3Tor JIHK?

Kpurepun oueHuBanms:

«5» - BCE OTBETHI BEPHBI;

«4» - nomyleHa ofiHa OIuOKa;

«3» - IOMyIIEeHbI 2 OMUOKH;

«2» - monyiieHsl 3 1 6osee omMOOK Uik paboTa HE BBHIMOTHEHA.

Kontpoaupyembie komnerenmuun: OK 01, OK 02

Pa3nea 2. Ctpoenne H (GYHKIMH OPraHU3MAa

Tema 2.3. 3akoHomepHOcTH HacjaenoBaHusl. CuenieHHOe HAc/IeJ0BaHie IPU3HAKOB.

Pesyabrar o00ydyeHHsi 1O TeMe. OIKMCHIBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
N3MCHUYUBOCTH. OHpeI[eJISITB BepOSITHOCTL BO3HHUKHOBCHUS HACJICACTBCHHBIX HpI/I3HaKOB HpI/I MOHO-, I1U-,
MOMUTHOPUIHOM U aHATU3UPYIOIIEM CKPEIIMBAHUH.

IIpakTHyeckoe 3anaTHE No3
PemieHue reHeTHYeCKUX 3a/1a4.

He.]'lb: HAQY4YUTBCS PCIIATh TUIIMYHBIC 3aJa4u Ha OIIPCACIICHHUEC BCPOATHOCTU BO3HUKHOBCHUA
HACJIEJICTBEHHBIX MPHU3HAKOB IPU MOHO-, AH-, MOJIUTHOPUIHOM U aHAIM3HUPYIOIIEM CKPEUIUBAHUM, MPH
CLIETVIEHHOM HacJIeJ0BaHUU

IIpakTnyeckasi 4acTb padoThI:

DopMyJIHPOBKA 3aJaHUSA: PELIUTE 3a/1a4U, COCTABUB CXEMbI CKPEILIMBAHMUS.

3amaua 1. ¥V yenmoBeka anbOMHU3M U CHOCOOHOCTH NPEUMYIIECTBEHHO BIAAETh JIEBOM pYyKOHl -
pelLieCCHBHBIC NPU3HAKH, HACJEAYIOIUEeCs He3aBUCHMO. KakoBbI T'€HOTHIIBI POAWTENEH ¢ HOPMaIbHOM
MUTMEHTalueN 1 BIIAJICIOIINX IPaBoil pyKol, €cliu y HUX poJuiics peOeHOK albOMHOC U JieBIa’?

3amaga 2. Y denoBeka MPaBOPYKOCTh JOMUHHPYET HaJ JIEBOPYKOCTHIO, Kaperima3ocTh Haj
roybornazocteio. ['omybornasblil mpasiia )KeHUJICS Ha Kapersia3oi mpasiie. Y HUX POAUIIOCH IBOE AeTel
- Kapemias3blil JIeBIIa W TONyOOrya3piii mpasmia. OT BTOpOro Opaka ATOTO K€ MYKUMHBI C Kaperia3on
MPaBIION POMUIIOCH JEBATh Kaperaa3blX JeTel, oka3aBHIMXCS NpaBmiamMu. ONpeaenuTh TE€HOTHUIIBI
MY>XYUHbBI U 00eunx JKCHIIVH.

3amaua 3. VYV 4yesoBeka KOCOJANOCTh JOMHHHPYET HaJ HOPMaJbHBIM CTPOCHHMEM CTOINBI, a
HOpMaJIbHBIN OOMEH YIJIEBOJIOB - HaJ CaXapHbIM auadetoMm. JKeHIIMHa, UMerolasi HOpMadbHOE CTPOCHHE
CTOIIBI U HOpPMaJIbHBI OOMEH YIVIEBOJOB, BBIILIA 3aMyX 3a KOCOJIAIOTO MY)XYHMHY C HOpPMaJIbHBIM
obmMeHoM yrieBogoB. OT 3Toro Opaka poAMIIOCH JBOE JeTed, y OJHOrO M3 KOTOPBIX pa3BHBajach
KOCOJIaNoCTh, @ y JPYroro - caxapHblii aua0er. MOXXHO JM ONpeNeNuTh TE€HOTHUIIBI POAMTENEH 110
benotumny ux aereit? Kakue erie reHOTUIBI U (EHOTHUIIBI AeTel BOZMOXKHBI B JAHHOW CEMbE?

3amaya 4. V Iletn u Cammm kapue miasza, a y UX cecTpsl Mamm - roiayosle. Mama 3Tux jaerei
roy0orasas, XoTsl ee poauTeNn uMenn kapue miaza. Kakoit npusnak nomunupyer? Kakoit mBer mas y

mansl? Hanummre reHoTUIIB BceX NEPCUUCIICHHBIX JIUII.

3anaua 5. I'ensl A u B cueruiensl, cua crensienus pasasercs 20 mopranunam. Kakue ramers! u B
KaKOM COOTHOILIEHUH Oy/IyT BOZHUKATh B XOJI€ Me03a y TUTeTepO3UrOTHOrO0 OpraHu3mMa?

3amaua 6. 'eModwimst 1 TaTbTOHU3M HACICIYIOTCS KaK PEIeCCUBHBIC TPU3HAKH, CICTUICHHBIC C



X-xpomocomoii. Paccrostnue mexay reHamu 9,8 Mopranus.

a) JleBymika, OTeI] KOTOPOW CTpagaeT OJHOBPEMEHHO TeMO(miIned W JaJbTOHH3MOM, a Marh
3710pOBa U MPOUCXOAUT U3 OJIArornoNyqyHOH MO 3TUM 3a00JIEBaHUSAM CEMbH, BBIXOJHT 3aMYK 3a 3710pOBOTO
MyxuuHy. OnpeaenuTe BeposTHbIC TeHOTHIIbI U (PEHOTHIIBI IETeH OT 3TOro Opaxa.

0) XKenmnaa, MaTh KOTOPO# CTpaaaia AalbTOHM3MOM, a OTell reMo(duiInel, BCTymaeT B Opak ¢
MYXUYUHOH, cTpajarolmuM oboumu 3aboneBaHusMu. Onpenenute ¢(eHotunsl nered. Omnpenenure
BEPOSITHOCTH POXKJICHHS JIETEH B 3TOW CEMbE OJJHOBPEMEHHO C 000EMHU aHOMAJIHSIMHU.

3amaua 7. Karapakrta u mnoaumgakTwins OOYCIIOBJIEHBl JOMHHAHTHBIMM ayTOCOMHBIMH TECHO
CIICTVIEHHBIMH T'eHaMH (T.€. KpPOCCUHIOBep He oOHapyxkuBaeTcs). JKeHIIMHA yHacaen0Bana KaTapakTy OT
Marepu, a MOJUIAKTUIMIO OT OTHa. Ee My HOpMaleH B OTHOLIEHMH OOOMX MPHU3HAKOB. UTO MOXHO
OXKUJATh OT UX JETeH: OTHOBPEMEHHOT'O MOSBICHUS KaTapaKThl U MOJIUAAKTUINH, OTCYTCTBUS O0OMX ITHX
IIPU3HAKOB UJIM HAJIMYMSI TOJIBKO OJTHOM aHOMAJIMU - KaTapaKThl WM MOJIMJAKTHIAN?

3amaua 8. ['eH 1LBETHOW CIEMOTHI M T€H HOYHOW CIICTIOTHI HACIEAYIOTCS KaK pPEICCCHBHBIC
CUECIUICHHBIE € X-XpoMOCOMOHW. PaccrosHue Mexay 53TUMU TeHaMu cocTaBisieT 50 MopraHu.
Omnpenenure BEpOATHOCTh POXKACHUS JETCH OMHOBPEMEHHO C OOCHMH aHOMAIHMSIMH B CEMbE, TNe JKeHa
UMeeT HOpMallbHOE 3pEeHHe, HO €€ MaTh CTpajalia HOYHOMU CIETOTOM, a OTell - LIBETHO cienoroil. Myx ee
HOpPMaJIEH 0 3TUM MPU3HAKAM.

Kpurepun onenuBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - nonylieHa ofHa OmuOKa;

«3» - IOMYIIEHBI 2 OLTNOKY;

«2» - nonyuieHsl 3 1 6osee omKMOOK WK padboTa HE BHIIOJIHEHA.

Kontponupyembie komnerennun: OK 01, OK 02, OK 04

Tema 2.4. 3aK0HOMEPHOCTH U3MEHYMBOCTH
Pesynbrar oO0y4yeHHsI MO TeMe. OINUCHIBATh 3aKOHOMEPHOCTH HACICICTBCHHOCTH U
M3MEHYUBOCTH. ONIPENeNsITh TUIT MyTaIlUy TIPH TIepeade HacIeICTBEHHBIX MTPHU3HAKOB.

IpakTuyeckoe 3anaTue Ned
Pemienne reHeTu4eCKUX 32/1a4 CMELIAHHOIO THIIA

Ienb: HayunThCs pemiaTh TUNWYHBIE 3a7add HA ONPEICIICHWE THIAa MYyTaluu NpU Iepenade
HACJICACTBCHHBIX ITPHU3HAKOB.

IIpakTH4eckas 4acTh padoThI:

DopMyJIUPOBKA 3a[IaAHUS: PEIIUTE 33/1a91, COCTABUB CXEMbI CKPEIIIMBAHHUS.

3amaya 1. B pesynbprare MyTanuu Ha y4dacTke TeHa, comepkamem 6 tpuruieroB: [TL[-TTI'T-IIALIL-
ALT-AIT-IIAA, mpou3onuio 3aMelieHne B TPEThEM TPHUILIETE: BMECTO aJICHHHA OOHApYXEH ITUTO3HH.
Hamnumure cocTaB aMUHOKHCIIOT B TIOJTUTIENITHIE 10 MYTAIMHU U TIOCIIE Hee.

3amaga 2. Y OOJNBHBIX CEPHOBUIHOKJICTOYHOW aHEMHEH B MOJIEKYI€ TEeMOITIOOMHA BaJIMH
3aMelaeT IyTaMuHOBYIO KUcioTy. Yem otnuuaercs JJHK denoBeka, 60TbHOTO CepHOBHIHOKIETOUHOM
anemuei, ot JJHK 3nopoBoro yenoseka?

3anada 3. B aymiene nukoro tumna (MCXOIHBIN IeH) MPOU30IILIA CIEAYIONAs MyTallUs:

Amnnens qukoro tuma III-T'TT-ALIT-TIIIIL]

Myrantabiii astens AL-I'TT-ALL-LITIL]

Omnpenenurte Bua myranuu. CpaBHHUTE (parMeHThl OEIKOBOW MOJIEKYIbl, KOIUPYEMOM HCXOIHBIM
1 MyTaHTHBIM reHamu. Kakue peHoTunuueckre n3MeHeHUs: MOTYT MOCJIE0BATh 32 ’TUM COOBITHEM?



3amaya 4. Kakue n3MeHeHUs MPOU3ONIYT B CTPOCHUHU OeiKka, €Clu BO (pparMeHTe MOJCKYIbI H-
PHK, umeromem cocraB AIA-THHA-YIHY-LVYA, npousoiiger 3ameHa HYKJIEOTHAA B MOJOXKEHUU 3 Ha
ryaHuH, a B ToJoKeHuH 7-Ha aneHuH? IlocTpoiite cOOTBETCTByIOIIME KaxkaoMy BapuanTy u-PHK
(dparMeHT MONUIENTHAA U YYACTOK MyTaHTHOTO TeHa.

3amada 5. AxoHmporuiasusi (KapJHKOBOCTH) OOYCJIOBICHA JIOMHHAHTHBIM TE€HOM. Y CEMH W3
BOCbMH POXKJICHHBIX KApJIUKOB POAUTENN ObUIM HOpMaibHbIMHU. OOBSCHHUTE, MOYEMY y HUX POJHUIUCH
neru-kapiuku? Kakoit ato Bug myranun? Kakumu MoryTt ObITh JeTH B Opake Kapiuka ¥ HOpPMaJbHOMH
SKEHIIIUHBI?

3amaga 6. Y My>XYHHBI OJMH TJ1a3 Kapuid, a Ipyroi — roiyooit (mogoOHoe siBieHne HAOI0gaeTCs y
Jmaku U cobaku amsickeH manamyt). IlompoOyiite 0OBACHUTH, Kak 3TO Moo mpousoiTtu? Kakoit tum
M3MEHYUBOCTH HaOII0AAeTCsl B IPUBEICHHBIX IpUMepax?

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Kpurepun ouenuBanmsi:

«5» - BCE OTBETHI BEPHBI;

«4» - nomnylieHa ogHa oImunoKa;

«3» - 1ONyILEHbl 2 OUINOKHY;

«2» - nonylieHsl 3 u 0osee omMOOK WK padoTa HE BHINOJIHEHA.

Pasnen 4. Jxojorus

Tema 4.2. [lonyasiuus, cood1IeCTBA, IKOCUCTEMbI

Pe3yabTar 00y4yeHusi M0 TeMe: OMKCHIBATH CBSI3b MEXKAY OPraHM3MOM U CPEIOi ero oOUTaHus.
YcTaHaBIMBaTh CBA3b CTPYKTYPHI U CBOMCTB YKOCUCTEM.

IIpakTnueckoe 3anaTne Ned
IlepeHoc BemecTBa U YHEPTUH B IKOCHCTEMAX

Ienp: HayuuTbCs pelIaTh MPAKTUKO-OPUEHTHPOBAHHBIE DPACUETHBIE 3aJaHUs II0 MEPEHOCY
BEIIECTBA M HHEPrUM B JKOCHUCTEMax C COCTAaBJIEHHEM TPOPHUUECKHX Lieneld W mupamuja Ouomacchl U
JHEPIrUH.

OOopynoBaHue W MaTepuajbl: CTaTUCTUYECKUE JaHHbIC, PUCYHKU pa3IMYHBIX OHOIIEHO30B,
TaOJIMIIBI, CXEMBI ITMILEBBIX LIETIEH B pa3HbIX IKOCUCTEMAX, TeTPab, PydkKa, IPOCTOM KapaHalll, TUHEeHKa.

IIpakTH4eckas 4acTp padoThI

Xon paboTshl:

3aganue 1. CocTraBienue nenei NUTaHUs

1. CocraBbTe MUILEBYIO LENb U3 MPEIOKEHHBIX OPraHU3MOB U YKaXXHTE€ KOHCYMEHT BTOPOTO
MOPSAJIKA: TYCEHUIIb], CAHUIIBI, COCHBI, KOPLIYHBI

2. CocraBbTe cXeMy LIeNU MUTAHUS, XapaKTepHOU i OOJIOT, 3Hasl, YTO €€ KOMIOHEHTaMU MOTYT
ABIATHCS KaKHe-TMOO HX TPEeNIOKEHHBIX OpraHu3MOB: fAcTpeO, 0abouka, JATYIIKa, CTPEKo3a, YK,
pacTeHue, Myxa. YKakuTe, Kakol KOMIIOHEHT JJaHHOM 1LIeMH MOYKET HanboJiee 4acTo BKIKOUAThCs B Ipyrue
L[ENU UTAHUS.

3. Kakme w3 mepevynciIeHHBIX OPTaHW3MOB JKOCHUCTEMBI TAaWTH OTHOCAT K MPOXyLIEHTaM,
NEPBUYHBIM KOHCYMEHTaM, BTOPHYHBIM KOHCYMEHTaM: OaKTepuH THUEHHS, JIOCh, €Jib, 3asll, BOJK,
JIMCTBEHHHUIIA, PBICH?

4. CocraBbTe LIeNb MUTAaHUS U3 4 WU 5 3BEHBEB.

5. [IpuBenuTe npuMep MUIIEBON LENH IETPUTHOIO TUIIA (HE MeHee 3-X 3BEHBEB)

6. K kakuM TpouuecKkuM ypOBHSM OTHOCATCS CJIEIYIOLIHE OpPraHU3MBL: 3asI-OelsK, JHUCUIa
OOBIKHOBEHHAs, JI0Ch, JIECHbIE TPaBbI?



7. CpaBHUTE J1BE LIENH UTAHUS, ONIPEAETIUTE YEPTHI CXOACTBA U Pa3InUMsL.
a) Knesep - kpoyMk — BOJIK;
0) PacturenbHblii omag — H0XKAEBOIM YepBb — YEPHBIN APO3]L — ACTPEO — MEpEneIsITHHUK.

3aganune 2. OueHUTe CPOK MCUEPIIAHUS MPUPOIAHOTO PECypca, €CIH M3BECTEH YPOBEHb JOOBIUU
pecypca B TEKYILEM o1y, a IOTpeOIeHHEe PECYPCOB B MOCIIEAYIOIIME IO/ibl OyleT BO3pacTarh ¢ 3alaHHON
CKOPOCTBIO MPHPOCTA €KEroJHOro mnorpedinenus. Kakoii mpupomHsii pecypc UMeeT camblil JOJITUH CPOK
MCYEPIIAEMOCTH U KAKOW — HAUMEHbIININ ?

Tao6anna 1 - Ucxonnnie aHHbBIE

Pecype Sanac pecypea Q. | Jloda pecypea Hﬁfi/?@}p
Kamennsrii yrosb 6800 3,9 2
[Ipupoansrii raz 280 1,7 15
Hedtb 250 3,5 2
Kemeso 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
007009 0,24 0,006 1,3
CauHen 0,15 0,004 2,2
AnroMuHuit 12 0,016 1,6
VYpan 300 0,2 2

Jnist pacueTa BOCHOIb30BaThCs (YOPMYIOI CyMMBI YWIEHOB psijia T€OMETPUUECKOM MPOrpeccuH:

(+55) 1)
- @
rae Q — 3amac pecypcos, _
g — rojoBas 100b1Ya pecypca,
TP — mpupoct noTpebieHus pecypea,

t — gncmno nert.

JlorapudmupoBanue BoIpakeHus it Q maer cueayroniyro ¢GopMmyilny Ui pacdera Cpoka
HCYEPIIaHUS pecypcea:
, FBTEY
Luliq___m}+l

Kontponupyembie komnerennun: OK 01, OK 02, OK 07

Tema 4.2. Buocgepa - ri106anbHast IKOJIOrHYECKasi CHCTEMAa
Pesynbrar oOyuenus o Teme: YMEHHE pacCUMUTHIBATh MOTPEOHOCTH B KUCIOPOJIE U TIIOMIAIAX
3eJE€HBIX PACTEHUH JJIS1 BOCIIPOU3BOJCTBA NOTPEOIEHHOTO KHCIOPOAA.



IIpakTnyeckas padora Ne6
OnpeneneHue NJIOMAAN HACAKICHUH I CHH2KEHHMS KOHIIEHTPAILUH YIVIEKHCJIOT0 ra3a B
armocgepe.
Leab padoThl: HAYYUTHCS PACCUUTHIBATH MAcCy IMOMIOLIAEMOT0 YITIEKHCIOTO ra3a, BBIIEISIEMbIX
KHCJI0pOoZa U (PUTOHIUIOB JIECHBIX HACAXKIEHUH 3a OIIPEeICHHOE BpeMsl.
OOopynoBanme: pa3gaTouHbIi Marepual, TETPaib, pydKa
IIpakTnyeckasi 4acTb padoThI
Xox padorsr:

3aganue 1.

1. HeoOxomuMo [1st Jieca miomaspio X (ra) paccuuTaTh Maccy MOTJIONIAeMOTo YIJIEKHCIIOTO rasa,
BBIIETISIEMBIX KHUCIOPOJa U PUTOHIIUAOB 3a CYTKH, Mecsll, roja. KakoMy unciy jroaei XBaTUT
BBIJICTISIEMOTO 3TUM JIECOM B CYTKHU KHCI0opoa?

Hcxoaubie qanHble 1S pacyeTa o Bapuantam cojepskarcs B Tadauue 1.

Ilpumep pacuema:

Ilycms niowaow neca pasua 10 ea.

Tozcoa nec:

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

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

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

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

2 m - 30 oueti = 60 m 6 mecsu,

2m-365 oneu = 730 m 6 200,

- gbloeaum umonyuoos: 3 ke/ea - 10 2a = 30 ke 6 cymku,

30 ke - 30 ounetr = 900 ke 6 mecsy,

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

Yucno nrodeil, KOMmopvim X6amum 8blOeIeHHO20 JIeCOM 8 CYMKU KUCIOPOOA.:

2000 k2 / 0,6 ke = 3333 yenosexa.

Tab6smna 1.
Bapuant 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 3aKIKOYACTCA POJIb 3CJICHBIX H&C&)KI[CHPI?I B JXU3HU ropoJa U KXHU3HU
KaxXJ10ro XUuTcCId.

Kountpoaupyembie komnerenun: OK 01, OK 02, OK 04, OK 07, TIK 2.5

Tema 4.4. Biusinue aHTpPONOreHHbIX (pakTopoB HA Ouochepy

Pesyabrar oOyueHusi mo TeMme. ONKCHIBaTh IVIOOANIbHBIE M PETMOHAIBHBIE HKOJIOTHYECKHE
npobaeMbl, ¥ MyTH UX MUHMMU3aiuM. Ilpennarare crnocoObl AeicTBUs 1O GE€30MacHOMY MOBEACHHUIO U
CHIDKEHUIO BIIMSHUS 4YeJOBEKa Ha MPUPOAHYI cpeny. BblOuparb Mepbl Al COXpaHEHUus
6uopazHoobpaszusi.

IIpakTnyeckoe 3ansTue Ne/
OTx0abI NPOU3BOACTBA

Hean: m3yunts denepanbHbld KIaCCU(MUKAIIMOHHBIA KaTajJOT OTXOIOB, HAYYUTHCS OIPEACIATH
KOJl OTXOJla, €r0 MEepapXUUYECKYI0 MO3HIINI0, KIacC OMACHOCTH, arperaTHOe COCTOSHUE U (PU3HUYECKYIO

opmy.

Xox padoTsI:



Teopemuueckaa uwacmeo

®denepanbHbIil KITACCH(UKAMOHHBIN KaTajloT OTXOJOB - 3TO CIHCOK OTXOJOB, CONEP)KAIUA B
cebe KIacCU(UIMPOBAHHYIO M CTPYKTYPHUPOBaHHYIO HMH(OPMALHMIO TIO BHJIaM HAUMEHOBAHUS H
OTpe/IeNICHUs] KJlacca OMAacHOCTH JUIsl J1ro0oro Bujga mycopa. IIpom3BoncTBeHHBIE M NOTPEOUTENHCKUE
OTXOJIBI - 3TO CEPhE3HAsI IKOJIOTrHYecKas rnpobdaema ajis 001IecTBa.

OTx0/BI - BElIECTBAa Pa3HOTO MPOUCXOXKICHUS, 00pa30BaBIINECs B PE3Yy/IbTAaTe MPOU3BOACTBA MU
JIPYIrOM AESATEIBbHOCTH YEII0BEKA:

- TOBapbl UM U3/ENUsl, yTPATUBIINE CBOU CBOWMCTBA;

- IPUILIEAIINE B HETOJIHOE COCTOSIHUE;

- YIaKOBOUYHBIE MaTepuasbl.

Jiis oGecrieueHus: 0€30MaCHOCTH OKPYKAOIIEH cpeibl HeOOXOIMMO BECTH OPTaHM30BaHHBIN ydeT
BCEX OCTATKOB JISATEILHOCTH KaK YeJI0BeKa, Tak U mpou3BoAcTBa. C 3Toi 1enbsto 0but pazpadoran ®KKO,
KOTOPBIM periaMeHTUPyeT paboTy MpEeAnpUsATH B 00JacTH CHUCAHHS MaTepuajoB, YTPATUBIIUX CBOIO
(GYHKIMOHAIBHOCTD, MPUIIECIIINX B HEMPUTOAHOCTh, TpeOyromux 3aMeHbl. OAHAKO OCHOBHAS IENb €ro
co3nanusi - obecriedeHrne OE30MaCHOCTH YTHIIM3AIMU OTXOJOB, MX NEPEBO30K; CO3/IaHUE YCIOBUU HE
HaPYIIAIOIINX 3KOJIOTUYECKUX MPUHIIUIIOB COXPAHEHUS YUCTOTHI IPUPOIBI.

B knaccudukanuu orodpakaercs:

- TPOUCXOXKICHHE OTXOJOB, BCErO ISITh BUIOB (KHMBOTHOTO, PAaCTUTEIHLHOTO, MHUHEPAIbHOTO,
XUMHUYECKOTO, KOMMYHAJIbHO-OBITOBOTO);

- arperatHoe COCTOSIHHE BEIIECTBAa, a Takxke ¢uznueckas dopma (OIOKH, CTPYkKKa, TOTUIMBHbBIE
KUJIKOCTH ),

- 00pa3oBaHUE CHIPbsI, XUMHUUECKHI COCTaB, TEXHOJIOTUU TMOTYYCHHUS,;

- ocyeqHue MUQPPBI 0003HAYAOT IKOJIOTUICCKYIO OMACHOCTD.

®denepalbHbIN KIaCCH(PUKAIMOHHBIN KaTaJlor 0TX010B yTBepxaeH [Ipukasom Pocrpuponnagzopa
ot 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon xaksioro Buia oTxonoB uMeeT 11-3HauHyI0 CTPYKTYpY.

[IepBbie BOCEMb 3HAKOB KOJ[a MCIOJB3YIOTCS JIJISi KOIAUPOBAHUS MTPOUCXOKICHHUS BUJA OTXOAOB U
UX COCTaBa.

JIeBATBIA W JECATHIA 3HAKH KOAA WCIOJB3YIOTCS I KOAMPOBAHHS arperaTHoro COCTOSIHHS U
¢busuveckoit popmel Buaa orxonoB (IIpunoxkenue).

OpuHHAAIATHINA 3HAK KOMA - JUIsl KOAMPOBAHMS Kjlacca OMAacHOCTH BUJA OTXOJOB B 3aBUCUMOCTHU
OT CTETICHH HEraTUBHOTO BO3JEHCTBHS HAa OKPYKAIOIIYIO CPEY.

B 11-m 3nake kona nudpa 0 ucnonb3yercs st OJI0KOB, TUIIOB, MOATUIIOB, TPYII U MOATPYTIIT; JIs
BUJIOB OTXOMOB 3Hadamiasi nudpa obosznadaer: 1 - I kmacc omacnoctH; 2 - II kimacc omacHoctu; 3 —
1l ximace omacuocty; 4 - IV xitace omacHoctH; 5 - V KJ1acc OIacHOCTH.

DenepanbHbIi KIaCCU(PUKAIMOHHBINA KaTaJlor OTXOAOB, MMEET MATh YPOBHEH Kiaccuduxammu,
PacCTOI0KEHHBIX TT0 HePAPXUICCKOMY IPHUHITHITY: OJIOKH, THITBI, TIOATHIIBI, TPYIIITHI, IIOATPYIIIIHL.

BreicliuMm  ypoBHeM  kilaccuUKalUK  SBISIOTCS  ONOKH, CHOPMHUPOBAHHBIE TO MPU3HAKY
MIPOUCXOXKIACHHUS OTXOA0B, OHU 0003HAYCHBI CIEAYIOIUMHU IUPPAMH:

10000000000 brok 1. OTX0/bI CENBbCKOT0, TECHOTO X031 CTBA, pHIOOBOACTBA U PHIOOJIOBCTRA.
20000000000 Biok 2. Orxoms!l 1OOBIYH ITOJIE3HBIX NCKOIIAEMBIX.

30000000000 bnok 3. Otxoap1 00pabaThIBalONINX MPOU3BOJCTB.

40000000000 brnok 4. Otxonsl mOTpeOICHHS] MPOU3BOJCTBCHHBIE M HEMPOU3BOICTBCHHEIC,

Marepuabl, U3ICIHsl, YTPAaTHBIIUE MOTPEOUTEIHCKHE CBOMCTBA, HE BOIICIINE B
ook 1 — 3,6 9.

6 00 000 00 00 O brok 6. OTxo1p1 0OecedeHus AEKTPOIHEPTUEH, Ta30M U MapoM.

70000000000 Bbrok 7. OTXomsl Ipu BOAOCHAOKEHUH, BOJAOOTBEICHUH, JICATSIBHOCTH TI0 COOPY,
00paboTKe, yTUIM3alu1, 00€3BpEKUBAHUIO, PA3MEILIEHHIO OTXO/I0B.

80000000000 brok 8. OTX0mp! CTPOUTENHCTBA U PEMOHTA.

90000000000 bnok 9. OTxozas! IpHU BHINOIHEHUH NPOYUX BUAOB JIEATENBHOCTH, HE BOIIEIINE B

ook 1 — 3,6 —8.

[Iponymennsie nudpel ocTaBieHbl A 0003HAUEHUSI PE3EPBHBIX OJIOKOB B MPHUHSTON cHcTeMe



KOJTUPOBAHUSI.
B ocHOBy BbleneHUS pazNUYHBIX TUIOB BHYTPHU OJIOKOB TOJOXKEHBI pa3jiMyYHble MPHU3HAKU:
MTPOUCXOXKICHHE UCXOIHOTO CHIPhsI, TPOU3BOACTBEHHAS (TEXHOJIOTHYECKAasl) MPUHAICHKHOCTh TO3HIIHA,
XUMHUYECKHM COCTaB M XUMUYECKHE CBOMCTBA, arperaTHOe COCTOSIHUE U JIPYTHe CBOMCTBA.
Hepapxudeckuii mepexos; OT TUIIOB K MOATPYIIIIAM COOTBETCTBYET MEPEXOay OT Oojee oOIIero K
0osiee KOHKPETHOMY U OoJiee TOAPOOHOMY ONMHMCAHUIO XapaKTEPUCTHK U CBOMCTB JAHHOTO OTXOA.
[TpunsATEIE TpaBWJIa TO3BOJIWJIM BBECTH CHUCTEMY LUGPOBOTO KOAWPOBAHHS OTXOAOB C IEINBIO
dbopmanuzanuu ux 00O03HAYCHHMH W ymoOCcTBa cOopa, 0OpabOTKM W mepeaadyd MWHGPOPMAIUU O JHOOBIX
BHJIAX OTXOIOB.
B Takoii cucteme 0ok 0003HAYAETCS KOIOM C OJHOW MepBOW 3Hauamied mudpoi (Hampumep,
100 000 00 00 0), Tum, coorBercTBeHHO, ¢ AByms (Hampumep, 1 10 000 00 00 0), moaTum - ¢ Tpems
(manmpumep, 1 11 000 00 00 0), rpynma — ¢ gerbipbMs (Hampumep, 1 11 100 00 00 0), moarpynma — ¢
nsThio (Hanpumep, 1 11 110 00 00 0).
Ilpakmuueckaa uacmo
1. Onpenenuth CBOM BapuaHT 3aJaHMsl, UCIIONB3Ys Tadbmuity 1.
Tabnuua 1 - Ne BapraHnTa, cortacHO HoMepa 00y4arolIerocs B CIUCKE MO KypHAIYy.
Ne BapuanTa Howmep crynenTa B criucke 110 XKypHainy
1 1,11, 21
2,12, 22
3,13, 23

o|o|N|o|o| s w|N
~N|o|o|~

[EEN
o

10, 20, 30

2. Haiitu B cetrn UaTepHET DenepasibHbIi KinaccuukanuoHHbnii katanor orxonos (PKKO).
3. 3anonHuTh TAOMUIy 2 B COOTBETCTBHHM C BapuaHTOM 3ajaHus (OJIOK, THI, MOITHUI, TpymIa,
MOATPYIINa U BUJ OTX0ZA).
4. Omnpenenuts 1o kony PKKO u kogudukaropy arperaTHoro coctosiHusi U puznueckoin popmbl
(ITpunoxkeHne) Kj1acc OMaCHOCTH OTXOJIa; arperarHoe COCTosiHUE U pu3nyeckyio Gopmy.
Tabnuna 2
Kox ®KKO HaunmenoBanme
biiok
Tun
IMonTum
I'pynna
ITonrpynna
Buy orxona

Knacc onacHoctu:
ArperatHoe cocTosiHue U pusndeckas popma:

Hanpumep:Cmebau kykypy3ol
Koo ®KKO Haumenosanue
10000000000 | OTXOHbI CEJICKOI'O, JIECHOI'O XO3AHUCTBA, PBIEOBO/ICTBA u
PbBIFOJIOBCTBA
11000000000 | OTXOHbI CEJIFCKOI' O XO34HCTBA
11100000000 | Omxoovl pacmenuesoOocmsa (sKkaiouas OessmMeNIbHOCMb N0 HOO20MOBKe
npOOYKyuu K covimy)




11110000000 | Omxo0w npu svipawusanuu 3epHOBbIX U 3ePHOO0OOBLIX KYIbMYD
11111000000 | Omxoowl npu ybopxe ypoodicas 3epHO8bIX U 3ePHOO0O08bIX KViIbmYP
11111004235 | Cmebau kykypy3ol

Knacc onacnocmu: V
Aepezammnoe cocmosinue u Qpusuneckas Gpopma: 8010KHO.

Bapuanr 1
1. 3epHOOTXO/IbI TPEUUXHU.

2. llInamer OypoBbIe pu OypeHUU, CBSI3AHHOM C JIOOBIYEH MPECHBIX M COJIOHOBATHIX MOA3EMHBIX
BO/I.
. Ilenyxa opexos.
. Mopoxenoe, yrparuBliee NoTpeOUTeIbCKUE CBOICTBA.
. OTX0BI IPU OYUCTKE KOTJIIOB OT HAKHUIIU.
. 30112 OT C)KUTAHUS BTN XJIOTIKOBOM, OTXO/0B Oymaru, KapToHa, APEBECHUHBI.
. OTXO0/BI TPYHTA NP MPOBEICHUU OTKPBITHIX 3eMIISTHBIX PA0OT MPAKTHUECKH HEOTIaCHBIE.
. @UIBTPBI OYMCTKH Macja, epeKayuBaeMOro HaCOCHBIM 00OPYI0BaHUEM.
Bapuanr 2
. CyOcTparsl MUHEpaJIOBAaTHBIE JIJIS1 TETLTMYHOTO PAaCTEHUEBOACTBA OTPA0OTaHHBIE.
. OTx01bI (XBOCTHI) (DIOTAIIUH Py CePEOPSHBIX M 30JI0TOCOACPIKAIIUX.
. Kocrouku mnomoBbie.
. [IuieBbie KOHIIEHTPATHI, YTPATUBIIKME MTOTPEOUTEIHCKUE CBOMCTBRA.
. OTXOIbI YUCTKU TEXHUUECKUX KaHAJIOB KOTEIbHBIX TTOMEIICHUH.
. [lecox kBapIeBbIid (GUIBTPOB OYUCTKH BOJBI IUIABATEILHBIX 0ACCEHHOB OTPAOOTAHHBIN.
. JIom KupnUYHON KIAJKU OT CHOCA U pa300PKU 3AaHUMN.
. Kongencar BogHO-MacsiHbIN KOMIIPECCOPHBIX YCTAHOBOK.
Bapuanr 3
. HaBo3 kpymHOT0 poraroro ckota CBEKH.
. Ocafok oTCTOs BOABI THIPOYOOPKH 000PYAOBaHHUS arlIOMEPALIUU KETNE3HbIX PYII.
. 2KMBIX TOpYMYHBII.
. Opesina U3 HaTypaJbHBIX BOJOKOH, YTPATUBIIKE MOTPEOUTENHCKIE CBOMCTRA.
. 30JI0TIJTaKH TPY TTPOU3BOJICTBE TEHEPATOPHOTO Ta3a U3 yIyei.
. OUIBTPHI HA OCHOBE CTEKIIOBOJIOKHA, OTPa0OTaHHBIE TP BOJOMOATOTOBKE.
. OTX0ABI CTPOUTENLHOTO IIEOHS He3arpsiI3HEHHBIE.
. OTX0ABI ME€TaHOMA MPU €r0 XPAHEHUH.
Bapuanrt 4
1. OTX0bI MOACTUIIKH U3 APEBECHBIX OMWIIOK IPU COAEPKAHUH CBUHEH.
2. OTX01bI OYMCTKHU IPUPOITHOTO Ta3a OT MEXaHUYECKUX TTPUMECEH.
3. [TaxTa npu cenapanuu CIUBOK.
4. Croeuonmexna U3 IIEPCTSIHBIX  TKaHEW, yTpaTUBLIas MOTPEOUTENbCKUE  CBOMCTBA,
He3arps3HEHHasl.
5. Kongencar puibTpoB OYMCTKH ra3000pa3HOTO TOTUIUBA.
6. OcaZioK OUMCTHBIX COOPY>KEHUH JT0XKIEBOM (JIMBHEBOW) KaHAIM3AIIMHA MaJIOOTaCHBIH.
7. OTX0/BI IEMEHTA B KyCKOBOH (hopme.
8. OTx015bI TpaduTa Ipu PeMOHTE TPaPUTOBOTO OOOPYIOBAHHSL.
Bapwuant 5
1. IToMeT KypHUHBIN CBEKUM.
2. Konpnencar ra3oBsiii HepTsTHOTO (IMTOMYTHOTO) Ta3a.
3. MoJouHas MpOAyKUIUsI HEKOHIUIIMOHHASI.
4. Crientoex1a U3 MOJIMIIPOTTMIICHOBOTO BOJIOKHA, 3arpsi3sHEHHAsT (DEHOIOM.
5. OTXO0/bI 3a4MCTKH MACTIONPUEMHBIX YCTPONUCTB MACIOHAMIOIHEHHOTO 3IEKTPOOOOpYI0BaHUSI.
6. Mycop C BallUTHBIX PEIIETOK XO35SWCTBEHHO-OBITOBOM W CMEIIAHHOW KaHaJU3aluu
MPaKTUYECKH HEOMACHBIN.
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7. JloM 5kene300€TOHHBIX M3/IeIUN, OTXOBI JKeJIe300eTOHA B KYCKOBOM (hopme.
8. JIoM KHCIIOTOYIOPHOTO KUPIIHYA.
Bapuanr 6
1. XKujakue oTXopl CMbIBa HEUUCTOT MIPHU YOOPKE BOJILEPOB.
2. IIp11b TA300YUCTKYA KAMEHHOYTOJIbHAS.
3. OTx0bI IPOOICHKH M CEUYKH OBCSHOM.
4. Otxo/bl paHepbl U U3JICIIHI M3 Hee He3arps3HCHHbIC.
5. JIMATUIEHITTUKOb, OTPAOOTAaHHBIN MTPU OCYIIKE MPUPOIHOTO Ta3a.
6. Wn crabmim3upoBaHHBI OMOJOTHYECKUX OYUCTHBIX COOPYXKEHUH XO3SMCTBEHHO-OBITOBBIX U
CMEUIaHHBIX CTOYHBIX BOJI.
7. OOpe3b U JIOM TUIICOKAPTOHHBIX JIUCTOB.
8. Jlom (yTrepoBoKk medeii v meyHoro 060pyaI0BaHUsI IPOU3BOJICTBA KOKCA.
Bapuant 7
. I'epOuiu cumasuH, 3anpenieHHbIN K UCTIOJIb30BAHUIO.
. [lInam yroyibHbIA OT MEXAaHUYECKON OYMCTKHU IAXTHBIX BOJ MaJOOIIACHBIM.
. OOGpe3ku 1 OOPBIBKU IICIKOBBIX TKaHEH.
. JIom 1 0TX0zBI 0JI0Ba HECOPTUPOBAHHBIE.
. Caxka pu CKUTaHUM Ma3yTa.
. I u30BITOYHBIN OMOIOTHYECKUX OYUCTHBIX COOPYKEHUH HeTECOAepKAIIUX CTOYHBIX BOI.
. OTX0ABI LITYKAaTypKH 3aTBEPACBIIECH MaJIOOTaCHBIE.
. JJom (yTepoBKH MHKCEPOB AITFOMUHUEBOTO TIPOU3BOJICTBA.
Bapuanr 8
. OTx0npI cuioca.
. CYIIMHUCTBIE BCKPBILIHBIE MOPO/Ibl MPAKTUYECKU HEOTIACHBIE.
. bpak >xeBarenbHON PE3UHKU B IIPOU3BOJCTBE )KEBATEIbHON PE3UHKHU.
. OTXx0IBI Ta3er.
. OTX0ABI IPH OYUCTKE KOTJIIOB OT HAKHUIIU.
. Mycop ¥ CMeT yJIIUYHBI.
. Otx0mbI pyOepouna.
. JIJom 0OMYpOBKH MTapOBBIX KOTIIOB.
Bapuant 9
. OTX0ABI KOpUYEBaHUS ITHEH.
. [lecuanbie BCKPHBIMIHBIE TTOPO/IBI TPAKTUYECKHA HEOTIACHBIE.
. [Ip11b yakinas.
. ol CTEKIIAHHBINA PTYTHBIX JIAaMIT 1 TEPMOMETPOB C OCTATKAMU PTYTH.
. 3o1ma oT cxxuranus Topoda.
. PacturenbHbIe OTXOABI IPH YXO/I€ 32 Ta30HAMHU, IIBETHUKAMHU.
. OTX0ABI TMHOJIEYMa HE3arpsi3HEHHBIE.
. OTX0/BI 3a4UCTKU U TTPOMBIBKH Ta30MEePEKAYNBAIOIINX arperaros.
Bapuanr 10
. OTx0/BI ceTel U CeTEeNnoINBOYHOTO MaTepraia U3 MOJIMaMHIHOTO BOJIOKHA.
. CxanpHbIe BCKPBIIIHBIE TOPOJIBI B CMECH MTPAKTUUYECKH HEOMACHBIE.
. BeokuMKM crnaakue.
. OTxonpl OymMaru u KapToHa, 3arpsi3HEHHbIE JIAKOKPACOUHBIMH MaTepUaIaMHu.
. 30712 OT CXKUTAHUS YIS MaJOOMNacHas.
. CMeT ¢ TeppuTOpUHN aBTO3aIPaBOYHOM CTAHIIMU MaJOONACHBI.
. [lImassl ’Kene3H0I0POKHbIE JKeIe300€TOHHBIE OTPa0OTaHHBIE.
. [lImam o4ncTKH TaHKOB HE(PTEHATUBHBIX CYJIOB.
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Ipunooscenue
Komudukarop arperarHoro coctosHus u ¢puznyeckoit popmsl oTxona
(TeBATBHIN W IECATHIN 3HAKW KO/Q):



00 - He TpeOyeT omnpeneneHus arperaTHoro COCTOSHUS M (pru3nueckoit popmel

10 - XXunkoe / UHauBHIyaIbHBIC BEIIECTBA, PACTBOPHI

20 - Tsepmoe / Wcmomb3yercsi, €Ciyd TBEPIABIA OTXOA TMPEICTABIECH CMECHIO DPA3TUUHBIX
buzuveckux hopm

21 - KyckoBas gopma

22 - Ctpyxka

23 - BonokHo

29 - IIpoune GpopMbI TBEPIBIX BEIIECTB

30 - JIucrepcHbIC CHCTEMBI

31 - XKuakoe B )KUIKOM / DMYIbCHUS

32 - Teepnoe B xuakom / CycnieH3us

33 - Teepnoe B xxuakom / [Tacta

39 - [Ipourie qUCTIEPCHBIE CUCTEMBI

40 - TBepabIe ChITy4YHre MaTepHaIbI

41 - [Topomok

42 - ITeup

43 - Onuiaku

49 - [Tpoune ChITy4re MaTepraIbl

50 - Uznmenwust u3 TBEpABIX MAaTEPUAJIOB, 32 UCKITIOYCHUEM BOJIOKOH

51 - Uznenue u3 oqHOTO MaTepuaia

52 - U3nmenwusi u3 HECKOJIBKUX MaTepUaioB

53 - Uznenus, copeprkaine sXuIKoCTh

54 - U3nenwus, comepkaIiye ras

60 - M3nenus n3 BOJIOKOH

61 - 3nenue U3 OMHOTO BOJIOKHA

62 - U3nenus U3 HECKOJIBKUX BOJIOKOH

70 - CMmecu TBEpABIX MaTepUajIOB U U3ICITAN

71 - Cmech TBepAbIX MaTepUaoB (BKJIIOYasi BOJIOKHA)

72 - CMech TBEpIBIX MaTEpUAIIOB (BKJIIOYAst BOJIOKHA) M U3

3ananue sBisieTcs npodeccuoHaIbHO-OpPUEHTUPOBAHHBIM.
Koutpoaupyembie komnerenun: OK 01, OK 02, OK 04, OK 07, TIK 2.5
Pasnen S. buojorusi B ;kM3HU

Tema 5.1, 5.2. BnoTexHoJ0rnu B NPOMBIIIEHHOCTH

Pe3y.111,TaT oﬁyqem/m II0 TeMe:. aHAJIM3UPOBATh STHUYCCKUEC aCIICKThI COBPEMECHHBIX I/ICCJ'ICI[OBaHI/II\/'I
B 00J1aCTH OMOTEXHOJOTHH ¥ TeHETHYECKUX TEXHOJIOTHH.

IIpakTnuyeckoe 3ansiTue Ne8
Pa3BuTHM NPOMBIIJIEHHBIX OMOTEXHOJIOTHii

Heab: cocraBuTh Keiicbl Ha aHanu3 MHGOPMAIMU O HAy4YHBIX JOCTIKEHUSIX B oO0nacTu
TeHETHYECKUX TEeXHOJIOTUH, KJIETOYHONH MHKEHEPUH, MUIIEBbIX OMOTEXHOIOTUI, Ha aHaJIu3 WH(POpPMaLUU
0 Pa3BUTHUHU MPOMBIIUIEHHBIX OMOTEXHOJIOTUI

DopMyTHPOBKA 3aaHMS:

buorexHomorus - KOMIUIEKCHasE Hayka, pa3padarbiBarolias CIocoObl MOJyYeHHUs] HEOOXOIUMBIX
YEJIOBEKY BEIIECTB C MIOMOIIBIO KUBBIX OPTaHU3MOB.

Knerounast uH>keHepust - 3T0 MeTOl OMOTEXHOJIOTHU - BBIPAIMBAaHUE B CIELUAIBHBIX YCIOBUAX
KYJIBTYP KJICTOK KHMBBIX OPTaHU3MOB IJId ITPOBCACHUSA HCCHeHOBaHHﬁ, a TaKXKE 1A MEIUIITMHCKHUX ueneﬁ -
HaIpuMep, BbIpalllMBaHUE TKAHEH YeJIOBEKa [ NOCIIEAYIOLEN TPaHCIUIAHTAlUH.

['eHHass WMHXXeHEpHsl - TO MEeTOoJ] OMOTEXHOJIOTUM M HalpaBI€HHE MOJEKYISIpHOW OWONIOTHH, B



paMKax KOTOPOTO OCYIIECTBIISIETCS MCCIIEIOBAHNE U BBIICJICHNE TEHOB U3 KJIETOK >KUBBIX OPTaHU3MOB ISt
HOCIEeYIOIEeH MaHUITYIIALUH.

[TumeBast OMOTEXHOJOTHS - 3TO MPUMEHEHHE COBPEMEHHBIX OMOTEXHOJOIMYECKHMX METOIOB K
IIPOU3BOJCTBY U IepepabOTKe MUIIEBBIX MPOAYKTOB, a TAKXKE IHUIIEBBIX HMHIPEJUEHTOB U IHILEBBIX
T00aBOK.

B Poccuiickoit ®eneparuu 2022-2031 rr. 0OBSABICHBI JSCATUICTHEM HAyKU W TEXHOJIOTHH, TaK
Kak 1o pesyibraram uccienoanus BLIIOM 6Gonee 70% pocCUsiH MHTEPECYIOT HOBBIE JTOCTHXKCHHS B
HayKe U TEXHHKE.

BuorexHonoruss NpOMBINUIEHHAsT - MPAKTUYECKas BETBb OWOTEXHOJOTHH, OCYIIECTBIISIONIAs
IIMPOKOMACIITAOHOE MPOU3BOICTBO OMONPOIYKTOB [0 BCEM CEKTOpaM OMOTEXHOJIOIMU (MEIULIMHCKOMY,
MTUIIEBOMY, CEJIbCKOXO035ICTBEHHOMY, SHEPTeTUYECKOMY, SKOJIOTHYECKOMY H JIp.).

buonornueckuii cUHTE3 IMO3BOJIAET CO3/aBaTh OIPOMHOE pPa3HOOOpa3He HOBBIX IMPOAYKTOB C
3aJJaHHBIMH CBOMCTBaMU. Peub MIET KaK O TPaJUIMOHHBIX 00IacTsIX (HapuMep, MPOAYKTHI MUTAHUS JUIS
YeJI0BEeKa, KOpMa JUIsl J)KMBOTHBIX M TaK Jajiee), TaKk M NPUHIMIIMAIBHO HOBBIX OONAcTAX (TaKuX Kak
MIPOU3BOJCTBO OMOIOIMMEPOB, TPOU3BOACTBO OHMOpa3IaraeMblX MPOAYKTOB, OMOTOIUIMBO). DTOT CEKTOP
ABISIETCA B HACTOSIIUMM  MOMEHT  MOUIHBIM  JBUTaTeleM  pa3BUTUS  OMOTEXHOJOIMUYECKOM
MIPOMBIIIJICHHOCTH B MUpE.

B coBpemenHoii Poccuu cyiiecTBylOT KOMIUIEKCHBIE ITPOrpaMMbl IO pa3BUTHIO OMOTEXHOJIOTHIA,
Ha KOTOPBIE BBIJIENIAIOTCS OIOKETHBIE CPEJCTBA B MIJUTHAPIaX PYOIIeH.

3ajganme: HailiuTe U MpoaHATU3UPYHTE pa3IUYHble HCTOYHUKY MH(OpMaMK (HaydHas U y4yeOHO-
Hay4Has JMTepaTypa, CpelIcTBa MaccoBoi uHpopmainuu, cerb VHTEepHET M Apyrue) mo Teme Keiica.
OTBeTbTe Ha BOIIPOC HA OCHOBE HANJEHHBIX JaHHBIX: Kakue CyliecTByIOT COBpEMEHHbIE HaIpaBIECHUS
Pa3BUTHS TPOMBIIUICHHBIX OHOTEXHONOTHI? KakoBO NMpHMEHEHHWE NaHHBIX TEXHOJOTHH B Pa3IMYHBIX
cdepax KHU3HU COBPEMEHHOT0 ob1iecTa’?

3aaHue BBINOIHACTCSA B MaJbIX rpynnax (3-4 yenoBeka):

1 rpynmna - Hayynsie oCTHXEHHUS B 00J1aCTH TeHETUYECKUX TEXHOJIOTUM.
2 rpynna - Hay4Hble TOCTH)XeHHUs B 001aCTH KIIETOYHON HH)KEHEPUHU.

3 rpynmna - Hay4nsie JOCTHKEHHS B 0071aCTH MUIIEBBIX OMOTEXHOIOTUM.
4 rpynmna - [IpousBoacTBo hepMeHTOB.

S rpynna - BUOTEXHOJIOTHYECKOE MPOU3BOICTBO AMUHOKHUCIIOT.

6 rpynna - [Ipon3BoacTBO nonucaxapuios.

7 rpynma - [Ipon3BoacTBO CyOCTaHIIMNA aHTUOMOTHUKOB.

8 rpymma - [Ipon3BoaCTBO OMOTOMINBA HA OCHOBE JIPEBECHBIX OTXO/OB.

3aI[aHI/Ie SABIIACTCA HpO(l)CCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHHM.

[ToaroToBETE YCTHOE COOOIIEHUE C TIPE3eHTalNel, B KOTOPOM HEOOXOIMMO OTPA3UTh:

1. ChopmynupoBarh MOHITHE, 00JIACTh UCIIOIH30BAHUSI.

2. l'eorpadust poccuiickux MpeanpusITHA, 3aHUMAIOIIIXCS TPOMBIIIIEHHBIMUA OMOTEXHOJIOTUSMHU.

3. CoBpeMeHHBIC JIOCTHKCHHS W TIEPCIICKTUBBI pPa3BUTHUS B O00JACTH IMPOMBIILICHHBIX
OMOTEXHOIOTUH.

I[J'IH CO3JaHHUs Ka4eCTBEHHOM MMPpE3CHTAUN HCO6XOI[I/IMO CO6J'II-OI[aTB pAx Tpe60BaHPII>iI

O06mmue 1. TlpeseHTtamnus MOJDKHA HAYMHATHCS C TUTYJABHOTO Claiija, TJe YKa3bIBaeTCs TEMa,
TpeOoBaHuUs CBeJleHHsI 00 aBTOpe U T.II.

2. Ha cnaiinax HEoOXOOMMO pa3Memarh TOJNBKO TE3WCHI, KIOYEBHIE CIIOBA,
rpadguyeckre MaTepraibl (CXEMbI, PUCYHKH, TaOnuIbl, GoTo U T.11.).

3. Hcmonb30BaTh eWHBINA CTHIH OOPMIICHHS.

4. KonuuecTBO CIAiIoB JOJKHO OBITH TOCTATOUHBIM JUIS PACKPBITUS TEMbI, HO HE
6onee 20-TH.

Mpudrer 1. Cnenyer ucmnonb3oBaTh CTaHJIApTHBIE, LIMPOKO PpaCIpPOCTPaHEHHBIE IIPUQTEHI,




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

2. Pasmep mpudra s 3arogoBKoB - He MeHee 24, s nHbopManuu He MeHee 18.
3. He pexomeHyeTcs UCIONB30BaTh PAa3HBIE TUIIHI IPU(TOB B OHON MTPE3EHTAIUH.
4. Jlns BbLACICHUS MHQOPMAIMH CIIEAYET WCIIOJIB30BaTh JKUPHBIN MIPUQPT, KypCUB
WM TTOTYCPKUBAHHE.

5. He 310ynoTpedmasaTh NpONMMCHBIME OyKBaMHU.

®oH 1. XenarenbHO UCTIONIB30BATh OJHOTOHHBIN (POH HESIPKUX MACTEIBHBIX TOHOB.
2. Jlns ¢hoHa npeArnodTUTENbHBI XOJIOAHbIE TOHA.
Hcnonw3zoBanu | 1. Ha ogHOM cnaiie pekOMEHAYeTCs MCIONb30BaTh He 0ojiee 3-X [BETOB: OJUH JUIS
€ 1BeTa dona, oTuH 715 3ar0JI0BKA, OAMH ISl TEKCTA.
2. Jlns ¢hoHa U TEKCTa MCIOJIB30BaTh KOHTPACTHEIC IIBETA.
[Ipeacrasnenn | 1. Pexomenayercs UCTOIL30BaTh KOPOTKUE CIIOBA U MPEJIOKEHHUS.

€ nHhOopMaLUH

2. MUHUMHU3UPOBATh KOJIMYECTBO MPEUIOrOB, HApPEUUid, IPHIIaraTeIbHbIX.
3. 3aroJIoBKM JIOJKHBI IPUBJIEKaTh BHUMAHUE ayTUTOPHH.

O6bem
nHpOpMaLTUU

He cTouT 3amoyiHsITh OUH CIAMA CIIMIIKOM OOJIBIIUM 00BEMOM MH(OPMAIIUU: JTFOIN
MOTYT €AMHOBPEMEHHO 3alIOMHHTH HE O0iee TpeX (PakToB, BEIBOJOB, OTIPEACIICHUH.

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04, [1IK 2.5
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IlepeyeHb BONPOCOB /1Jisl MOATOTOBKH K MPOMEKYTOYHOM aTTecTalNu
(KOMILIEKCHBIH 3a4eT ¢ OIeHKOi1)

[Ipenmer u 3aga4um oOIIei OMOIOTHH.

MHoroo06pasue KuBOro Mupa.

Pa3nuuHble B3MIA1bI HA IPOUCXOXKICHUE KU3HU HA 3eMIIE.

XUMHYECKasi OpraHu3aIs KJIEeTKH.

Oprannyeckue BeecTBa KIETKH.

JIBe popMBI OpraHU3aINH )KUBOM MaTEepHH.

OpraHouipl KIETKU. SIpo KIETKHU, CTPOEHUE.

XpOMOCOMBI, UX CTPOEHHE U POJIb B IIPOLIECCE NIEPEIAUN HACIEACTBEHHOCTH.
OOMeH BelIecTB U MpeBpalleHne YHEPTHii B KIIETKE.

Jlenenue KIeTKu.

DopMBbI pa3sMHOKEHNS OPraHU3MOB.

OMOpHOHATHHOE PA3BUTHE KUBOTHBIX IMOCTIMOPHOHAIILHOE PA3BUTHE.
OCHOBHBIE IOHATHUS TEHETUKHU.

XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH.

['ubpugonornyecKkuii MeTo1 U3yueHus: HaCleACTBEHHOCTH. 3aKOHbI MeH e .
3akoH Moprana. CremnyieHHOe HacleJ0BaHue.

OCHOBHBIE 3aKOHOMEPHOCTU U3MEHUYHUBOCTH.

Myraruu, IpuurMHbl BO3HUKHOBEHUS, KJIacCU(UKAIUs, CTENIEHb YaCTOThl BOSHUKHOBEHHS.
3a1a4M COBPEMEHHOW CENIEKIINH.

@®opMbI UCKYCCTBEHHOI'O OTOOpA.

HckycctBennslit otoop. [yt co3ganus qoManiHux nopo/ >KUBOTHBIX U COPTOB PACTEHUI.
OcHoBHble nonoxeHus teopun Y. Jlapsuna.

bopn0a 3a cymiectBoBanue. EctectBeHHBIN 0TOOD.

Bun u ero kpurepumu.

[TonsiTHE MAaKpO - U MUKPO3BOIIOLIUH.

CoBpemeHHbIe NPEACTABIEHUS O BU1000pa30BaHUU.

Maxkpo3Botonus.

buonornueckuit perpecc.

JlokazarenbCTBa HBOJIIOIIMU OPraHUYECKOTO MUPA.

[TonoxeHue yenoBeka B CUCTEME KUBOTHOTO MHpA.

[TonsiTre o Ouocdepe.

Tpynbl Bepuanckoro. Hoocdepa.

3amaun OMOHUKH.



Ipunooscenue
TunoBoi BapHaHT 1Sl 3a4eTa

BapuanTt 1
HNucTpykuus 1 00y4aromuxest
BuumMarenbHO npounTaiiTe 3a1aHue.

Bpewms Bommonnenus 3ananus — 90 mMuHyT
OnennBaembie komnerennuu OK1, OK2, OK3, OK4, OKS5, OK6, OK7, OK8, OK9

Yacts A

Ota yacth coctouT u3 30 3amanmii. (A 1 — A 30). K kaxxaomy 3agaHuio naHbl 4 BapraHTa OTBETOB, U3
KOTOPBIX TOJIbKO OAMH BepHbIU. Kakioe npaBuIIbHO BBHIMOJHEHHOE 33JaHUE YacTH A olleHuBaeTcs B 1
OaJnI.

Al. Bce opranusmbl, 0T 0aKTepHid 10 YeJI0BEKA, COCTOSAT U3 KJIETOK, I03TOMY KJIETKH CHUTAIOT. ..
1) CTpyKTypHOI €IMHULIEH )KUBOTO
2) FEeHETUYECKOMN SAMHUIICH )KHBOTO
3) equHUIIEH pa3MHOKEHUSI OPTaHU3MOB
4) equHUIA pOCTAa OPraHU3MOB
A2. JIn3ocombl cOAePKAT MHOKECTBO (pepMEeHTOB, KOTOpBIE. ..
1) perynupyroT mpoLecchl KUZHEACATEIbHOCTH B KIIETKE
2) y4acTBYIOT B II€pEBAPUBAHUY TTHILH, TTOMABIICH B )KUBOTHYIO KJIETKY IpH (haronurose u
MUHOIIUTO3€
3) YCKOPSIFOT peakIMy paclIeIIeHUsl MPOCTHIX opraHudeckux BemiecTB 10 CO, u H,O
4) yCKOPSIOT PEaKuu CHHTE3a CIOKHBIX OPTaHMUYECKUX BEIIECTB U3 HEOPTaHUUECKUX
A3. U3 onnoii mosiekyJbl JIHK B coenHeHnu ¢ 6€JIKOM COCTOMT. ..
1) pubocoma
2) nu3ocoma
3) XxpoMocoma
4) pepment
A4. Opranona, pacnoJioKeHHbI Ha JHAOIJIA3MATHYECKOH CeTH, COCTOMT U3 ABYX CyObe UHHULI-
3T0...
1) MUTOXOHIpHS
2) nu3ocoma
3) pubocoma
4) xjoporutact
AS. Be3KkucI0poaHBIN ITANl JHEPreTHYECKOro 00MeHa Ha3bIBAKOT. ..
1) HOArOTOBUTENBHBIM
2) OKHCIICHUEM
3) TIIMKOJIU30M
4) ¢porocuHTE30M
A6. Ilpyn ckpemMBaHUM FOMO3MIOTHOIO FOPOXa € JOMMHAHTHBIMH NPU3HAKAMM KeJThle, IVIaJIKUe
CeMEHa) ¢ TOMO3HMIOTHOH penecCHBHON 0CO0BIO C 3€JeHBIMH MOPUIMHHCTBIMH CEMEHAMH IepBoe
rudpuHoe MoKoJieHue Oy1eT UMeTh ceMeHa...
1) >xenTele, IaKKE
2) 3eneHble, MOPIIMHUCTHIE
3) &KeJTble MOPUIUHUCTHIE
4) 3eneHbIe, TIAIKUE
A7. IlosiB1eHMe BO BTOPOM NOKOJeHMH 3/4 moTromMcTBa ¢ JOMHMHAHTHBIMHM NpHu3Hakamu u 1/4 ¢
penecCMBHBIMM NPU3HAKAMM XapPaKTEPHO s POsiBJIEHHU. ..
1) 3akoHa HE3aBUCUMOIO HaCJIE€A0BaHUs
2) 3aKOHA paCIICTUICHHS
3) 3aKOHa CUEIJIEHHOTO HACIEIOBaHUS




4) NpoMeXyTOYHOTO HACJIEJOBAHHUS
AS8. IlapHble reHbl, pacnojo:keHHbIe B TOMOJIOTHYHBIX XPOMOCOMAaxX W OmNpedessiiole pa3BUTHE
B3aMMOMCKJ/II0OYAIOIIUX NPU3HAKOB, HA3bIBAKOTCH. ..

1) AOMUHAHTHBIMU

2) peuecCcUuBHBIMU

3) aJuteTbHBIMU

4) roMO3UTOTHBIMU
A9. IToa yestoBeKa, B KJI€TKaX KOTOPOro coaep:kutcst X 1 Y XpoMOCOMBI, HA3bIBAIOT...

1) rereporameTHBIM

2) rOMOTaMETHBIM

3) reTepo3UroTHHIM

4) rOMO3UTOTHBIM
A10. 3aK0HOMEPHOCTH HACJTeACTBEHHOCTH M M3MEHYMBOCTH OPraHM3MOB H3y4yaeT HayKa...

1) nuronorus

2) cenexkuus

3) sBoIOITHS

4) reneTuka
All. B oOpa3oBaHue 4eThIPEX JOYEPHUX KJIETOK ¢ YMEHbIIEHHBIM BABOE HA00POM XpPOMOCOM
COCTOMT 3HAYeHHe...

1)muTO32

2)melio3a

3)onbuIeHUS

4)0I1010TBOPEHUE
Al2. Pa3MHOXkKeHHEM HA MOJIEKYJISIPHOM YPOBHE MOKHO YCJIOBHO Ha3BaTh MPOLeECC...

1) 6uocunTe3a Genka

2) porocunTE3a

3) camoynBoenus JJHK

4) cunre3a u-PHK na JIHK
A13. Pa3gesienne neHTpoMep, PacxokIeHne XpOMAaTH/ K NMOJTICAM KJIeTKH, XapaKTepHo A1 eé
“KM3HM B MIEPHO...

1)mpodassl

2)mertadasbl

3)anadazbl

4)renodassl
Al4. [lejieHue KJIETOK JIe5KUT B OCHOBE. ..

1) pocta opraHu3MoB

2) m1acTU4YecKoro oomMeHa

3) rmukonu3a

4) KHCIIOPOAHOTIO 3TAIa YHEPreTUYECKOro OOMeHa
A1S. IIpoda3y MOKHO OTIMYUTH OT APYTHUX (a3 aejIeHus KJIETKH MO0 CJeAYIOIHUM MPU3HAKAM...

1) B keTke GopMUpPYIOTCS JBa siipa MEKy HUMHU oOpa3yeTcs 000sI0uKa.

2) K IeHTpOMepaM NMPUCOEANHEHBI HUTHU BEpeTeHa JeNIeHHsI, OHU ACTATCS U XpOMaTH/IbI
MepPEMEIIAOTCS K MOJIF0caM KIIETKU

3) eHTpOMepBl XPOMOCOM PACIOJI0KEHBI B INIOCKOCTH 3KBaTOPa, CPOPMUPOBAHO BEPETEHO
JeNIeHus

4) KOMITaKTHbIE XPOMOCOMBI CIIMPAIN30BaHbI, OECIIOPSIOUYHO PACHIOIOKEHBI B IUTOILIA3MeE,
syiepHasi 000J04YKa Ucue3aer
A16. 3emust chpopMupoBaIaCh...

1) 4,5 — 7 mupna. et Hazajq

3) 4,5 — 7 muH. neT Hazaa

2) 4,6-3,8 mupp. et Hazajq

4) 3,5 MIH. 1eT Hazan
Al7. Jloka3aj HeBO3MOKHOCTb CAMO3apOKIeHHUs JUYNHOK MYX B COCYIe C MSICOM ...



1) JI. Tlactep
2) ®.Penun
3) B. I'enbmoHT
4) Cniaytadiianu
A18. Jloka3a;] HEBO3MOKHOCTH CaMO03apO:KIeHHSI MHKPOOPraHM3MOB B KO0/10e ¢ NMUTATeIbHbIM
0yJILOHOM...
1) JI. Tlactep
3) B. 'enbmoHT
2) ®.Penun
4) Cniayutadiianu
A19. IlosiBienue ;ku3Hu Ha 3emJie ¢ NOMOUIbIO «Bhiciel cuIb 00bSICHSET. ..
1) Teopus maHcrepMuu
2) Teopusi buoreHesa
3) Teopust abuorenesa
4) Teopusi KpeaMoHU3Ma
A20. YTBep:KIaeT, 4TO KM3Hb HA 3eMile 3aHeceHa U3 KocMoca...
1) Teopus maHciepMuu
2) Teopus OroreHesa
3) Teopust abuorenesa
4) Teopus KpealmoHU3Ma
A21. B pe3yJbTaTe NOCTOSIHHOTO AeiiCTBUSA IBHKYIIHX CHJ IBOJTIONHMH B IPHPO/e MPOUCXOIUT. ..
1) cmena skocucTemMm
2) hopMupyeTcst IpUCIIOCOOIEHHOCTh Y OPTaHU3MOB
3) KpyroBOpOT BEIIECTB
4) xonebaHusl YUCICHHOCTH TTOMYIISIAN
A22. KoHKypeHI s Me:K1y Pa3HbIMHM BHAAMM XMIIHUKOB 32 MUILY- 3TO IPUMep...
1) neiicTBUE ecTECTBEHHOIO O0TOOpa
2) BHYTPUBUIOBON OOPHOBI
3) MeXBHUI0BOI OOPHOBI
4) orpaHrYMBaroNIeTro (hakTopa
A23. U3 nepevyncJeHHBIX HIKe GAaKTOPOB K IBHIKY LM CHJIAM IBOJIIOIUH HE OTHOCHTCH...
1) 6oprba ¢ HEOIATONIPUATHBIMU YCIOBUSIMHU
2) XpOMOCOMHBIE MyTallUU
3) MmoaudUKaMOHHAsS U3MEHUYUBOCTh
4) reHHbIE MyTallUU
A24. Bunoo0pa3oBanne, B KOTOPOM 00/1bIIYI0 POJIb HIPaJia M30J0Hs B BHe perpaj (pas3aejieHue
CYIIH TOPaMH, OKeaHAMH), CYUTAIOT...
1) PKOJOTHYECKHM
2) reorpaduyecKkumM
3) TuOpHUAN3ALIMOHHBIM
4) mouIIIIONIUeH
A25. UcTopnyeckoe pa3BUTHs, KOTOPOe XapaKTepu3yeTcs BOSBHMKHOBEHHEM KJIacca NTHI OT
JAPEBHUX MPECMbIKAKIINXCS, HA3bIBAIOT. ..
1) MakpodBOIOIHEH,
2) MUKpO3BOJIIOIUEH,
3) OMOJIOTMYECKUM MPOLIECCOM
4) unuoaganTaruein
A26. ConnajbHbIi (pAKTOP IBOJIIOIUH YeJI0BeKa, 0J1arogaps KOTOPOMy NpeAKH MOIJIH NPUHAMATD
pa3yMHbIe pellieHns, COBEPIIATH MPaBUJIbHbIE MOCTYNKH, PEICTABJIsIET COOON. ..
1) peun
2) pa3BUTOE CO3HAHUE
3) Tpyn
4)o011ecTBEHHBIN 00pa3 KU3HU



A27. UcXONHBIM MCTOYHHKOM HEPIruu B OMOLIEHO3€ SABJISIETCS JHEPTHUl...
1) opraHnyecKux COeTMHECHUI
2) HEOPraHUYECKUX COEAMHEHUN
3) Connina
4) xeMocuHTE3a
A 28. DKojsoruyecKkasi NMpamMmuaa Yuces 0TPpaxaer...
1) cooTHOmIEHNE OHOMAacC Ha KaXKAOM TPO(YUIECKOM YPOBHE
2) COOTHOIIIEHUE MACC OTJIEIHLHOIO OpraHiu3Ma Ha Pa3HbIX TPOYUUECKUX YPOBHAX
3) cTpyKTypy NHUILIEBOM LieNn
4) pazHooOpasue BUI0B Ha Pa3HbIX TPOYUUECKUX YPOBHAX
A29. BeicTpee BCero K CyKieccuu 0HOreoneH03a MosKeT NMPUBECTH. ..
1) pacnpocTpaneHne B HeM HHGPEKITHI
2) NMOBBIIIEHHOE KOJIMYECTBO OCAIKOB
3) pacnpocTpanenrue HHPEKITMOHHBIX 3a00IeBaHUI
4) X035CTBEHHAS IEITEIbHOCTD YeI0OBEKa
A30. II1aHKTOH — 3TO c0001IECTBO OPraHU3MOB...
1) cupsramx
2) mapsIux B TOJIIIE BOJBI
3) MaJIOTMOABUKHBIX TOHHBIX
4) OBICTPOIIJIABAIOIIINX

Yacts B

IIpu BBINIOIHEHUY 3aaHUN YacTU B ycTaHOBUTE COOTBETCTBUE MEKY COIEPIKAHUEM IIEPBOTO U BTOPOTO
cTosiOnoB. BemmummTe B OTBET HU(PBI M COOTBETCTBYIOIIME WM OYKBBI BBIOPAHHBIX OTBETOB 0€3
npo0OesioB u apyrux cuMBooB (npumep 1AAT).

Kaxioe nmpaBuIbHO BBINOJHEHHOE 3a/1aHe YacTu B onenunBaercs B 2 Oaa.

B1 ycraHoBUTE COOTBETCTBHUE MEX/Y COZIEP>KAHUEM IIEPBOIO M BTOPOI'O CTONIOIA

ITPU3HAKH KJIIETKHA
A) HmeroT s11po, ¢ pacnosioKeHHbIMU B HEM XpOMOCOMaMH 1)sykapuoTuyeckue KiIeTKu
b) nmeror oy xonbieByto monekyny JAHK, 2)IpOKapUOTHYECKHE KIIETKU

PacCIOJIOKEHHYIO B [IUTOILIIA3Me
B) umeror ¢poTOCHHTE3UPYIONLYIO TKaHb

I') He copepxar mutoxoHapuil u I11C

J1) B KJIETOYHOM CTEHKE COACPIKUTCA MYPEHH

E) o0pa3ytoT Ha cBeTy OpraHM4YeCcKOoe BEIEeCTBO U3
HEOPraHNYECKUX.

B2. YcranoBuTe COOTBETCTBHE MEXKITY (])aKTopaMu Cpeabl M1 UX XapaKTEPpUCTUKAMMU.

XapaKTepuCTHKU: DaKTOpbI CPEAbI:
A) OT1n0B pBIOHI; 1 — Guotuyeckue
b) N3MeHeHue ToIIMHBI 030HOBOTO CIIOS; 2 — abuoTHyecKue

B) I'muGenb pacreHuit or 3acyxu;

I') [lutanue nTull MI01aMU PacTEHUM;
J1) I3MeHeHne BIaXHOCTH BO3/IyXa;

E) YBennuenue 4MCI€HHOCTH Mapa3UTOB.

Yacts C

[Ipu BeImonHeHuu 3aganui yactu C, HEOOXOAMMO JaTh Pa3BEpHYTHIH OTBET. [IpaBMIIBHO BHIOJHEHHOE
3amanne yactu C onenuBaercs B 10 0asos.

C1. Ilepeunciure OTIIMYMS KUBOU IPUPOIBI OT HEKUBOM.




C2. 13n0%uTe OCHOBHBIC MOJIOKEHUS KJIETOYHOU TEOPHH.
C3. B uem cxX0ACTBO U pa3Inyue MPOKAPUOTHICCKUX U DYKAPUOTHIECKUX KIETOK?

ITAJIOHBI OTBETOB

Kurou k orBeram anis BapuanTa Nel

Bapuanrt 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
1 1 1 1 1 1 1 1
2 2 2 2 2|2 2 2 2 2
3 3/3|3 3 313 313 3
4 4 4 4 4

B1 1ABE, 2bI'Jl B2 1 ABTE 2 bJI

C1 Omnuus )kMBOM IPUPOBI OT HEXKUBOU

1. Knnetounoe ctpoeHne — XapaKTepHBIH MPU3HAK BCEX OPraHU3MOB, 32 HCKIIIOYEHHEM BHPYCOB.
2. CX0nCcTBO XMMUYECKOTO COCTaBa Y IMPEICTAaBUTEIICH PAa3HBIX [APCTB KUBOU MPUPOJIBL.

3. OOMeH BeliecTBaMH U SHEPTUEH C OKPYKAIOIIEH CPeoi.

4. Pa3mHOXeEHHE, BOCIPOM3BEICHHUE IMOTOMCTBAa — MPHU3HAK KUBBIX OpPraHu3MoB. Pa3Butue

AOYCPHEI0 OpraHnu3mMa u3 O,HHOI>'I KJICTKU WUJIU I'PYyHIIbI KJICTOK MATCPHUHCKOTO OpraHu3ma.

5. HacnencTtBeHHOCTh M HM3MEHYMBOCTH — CBOMCTBAa oOpraHu3moB. HacneacTtBeHHOCTh —

CBOMCTBO OpTraHu3MOB II€pClaBarb IMPUCYHIUC UM 0COOEHHOCTH CTPOCHHUA W pPa3BUTUA IIOTOMCTBY.
M3MeHYNBOCTH — BO3HUKHOBCHHUE Y IOTOMCTBA HOBBIX ITPHU3HAKOB.

6. PaS,I[pa)KI/IMOCTb — CBOMCTBO >KHUBBIX OpraHU3MOB. CriocoOHOCTB OpraHu3MoB BOCIIPHMHHUMATDb

pasapaxKCHus u3 OKp}’)KaIOHIeI\/JI CpCabl 1 B COOTBCTCTBHMU C HUMH KOOPAMHUPOBATH CBOKO JCATCIBHOCTD,
MOBEJICHUE — KOMIUIEKC MPHUCIIOCOOUTENBHBIX BUTATCILHBIX PEaKIHMid, BO3HUKAIONIMX B OTBET Ha
pa3HoO0Opa3HbIe pa3apaKeCHHs U3 OKPYIKAFOILECH CPeIbl.

C2 OCHOBHBIE MTOJIOKEHUS KJIETOYHOU TEOPHH:

1) KneTka - ocCHOBHasl €JMHHIIA XKUBOTO;

2) Knerka - equHas cucrema,

3) Kitetku Bcex OpraHu3MOB TOMOJIOTHYHBI,

4) KiieTka MPOUCXOMUT TOJNBKO TYTEM JEJIeHUS MaTePHHCKOM KJIETKH, IOCNE YIBOCHHUS e

IFCHECTUYCCKOIO Marepuaa,

5) MHOTOKJIETOUHBIH OpraHU3M MPEACTABIACT COO0H CIOKHYIO CHCTEMY U3 MHOYKECTBA KIICTOK.
C3

OO01e mpU3HAKK:

» O01Me rIaBHbIE KOMITOHEHTHI KIIETKH.

* Hanuune pubdocom.

* Hanmuue JIHK kak xpanuTens HacaeACTBEHHON HHPOPMAIIUH.
e JleneHue KIETKH.

* OOMeH BEIIECTB.

OTnuuuTeNnbHbIE TPU3HAKH:

* Hannuwne nnym oTcyTCTBHE sA11pa

* [lapcTBa npoKapuoT U FYKapuoT

* Pa3mepsl KIETOK

* Ctpoenue monekynsl JJHK

* [pynmsl OpraHOU0B WIIA UX 3aMEHHUTEIICH.

* X¥MHUYECKHIA COCTaB 000JIOUEK KIETOK.

* YCTpOWCTBO IIUTOIIA3MBI.

Kpurepum ouenku:
«5» — ot 86% 110 100% npaBUIBHBIX OTBETOB.




«4» — ot 76% 1o 85% npaBUIBHBIX OTBETOB.
«3» — o1 61% 10 75% npaBUILHBIX OTBETOB.
«2» — meHee 61% npaBUIIBHBIX OTBETOB.



