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1. MACIIOPT ®OHJJA OHEHOYHBIX CPEJICTB

OcBoenne copepxkanust yuebnoro mpenmera OVYIL13 buonorus obecreunBaeT TOCTHKEHUE
oOydarommmucs pe3ynbraroB, npeaycmMorpeHHbIx OI'OC COO u OI'OC CIIO mo crenuanbHOCTH
23.02.01 Opranu3zanus NEpPeBO30K W YIpaBICHUE Ha TpaHcHopTe (MO BUIaM), 3HAHUSMHU, YMEHUSIMH,
KOTOpbIe POPMUPYIOT 0011IMe U TPOPeCcCHOHATbHbIE KOMIIETECHIINH:

yMeThb:

VY1 - onpenensiTh KUBbIe 0OBEKTHI B IPUPOJIE; TPOBOIUTH HAOIIOACHUS 32 IKOCUCTEMAaMHU JJIsl BbI-
SIBJICHHUS €CTECTBEHHBIX M aHTPOIOT€HHBIX N3MEHEHH, HHTEPIIPETUPOBATh PE3YJIbTaThl HAOIIOACHU,

Y2 - npoBoaUTh MpOCTEHIIne GUOJOTHUYECKUE IKCIIEPUMEHTAIbHbIE UCCIEIOBAHUS C COOIIOICH U-
€M IpaBui1 0€30MacHOro 00paIIeHUsI C 0OBEKTaMH U 000PYIOBaHUEM;

Y3 - ucnonp3oBaTh HHPOPMAIIKIO OUOJOTUUECKOTO XapaKTepa U3 Pa3IMyHbIX HCTOUHUKOB,

Y4 - nporHo3upoBark MOCIEICTBUS CBOEH AESITEIBHOCTH 110 OTHOLIEHHUIO K OKpYXKarollel cpere,
COOCTBEHHOMY 3/10pOBbI0; 0OOCHOBBIBATH U COOJIIOAATH MEPHI MPOPHIAKTUKH 3a00I€BaHUM.

3HATh:

31 - cTpoenue, MHOT0OOpa3re U 0COOEHHOCTH KHUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3AINH, 3a-
KOHOMEPHOCTH TPOTEKaHUSI OMOJIOTMYECKHUX IMPOLECCOB U SIBICHUA B OKPYXKAIOMIEH cpelie, IEeTOCTHYIO
HAy4YHYIO0 KapTHHY MHUPA, B3aUMOCBS3H U B3aMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

32 - 3HaUMMOCTh JOCTUKEHUIN OMOJOTMYECKON HAyKU M TEXHOJIOTMH B MPAKTUYECKON JESTEIbHO-
CTH 4Y€JIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOIOTHA.

o01mme KOMIeTeHIMH:

OK 01. Beibuparb crioco0sl pemeHus 3aaa4 npodeccuoHanbHON AeITeIbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 02. Mcnonbs30BaTh COBpEMEHHBIE CPEICTBA MMOUCKA, aHAIM3a U UHTEPIpETAIlNi HHPOpMAIIIH,
1 MH(pOPMAIIMOHHBIE TEXHOJIOTUH IS BBITIOJIHEHHS 33124 MPo(ecCHOHATBHOMN e TeIbHOCTH.

OK 04. D}dexTnBHO B3auMOIeHCTBOBATH U Pa0OTaTh B KOJUICKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpPAaHEHHUIO OKpYKAIOLIEH Cpelbl, pecypcocOepekeHnI0, MTPUMEHSTh
3HaHHUA 00 M3MEHEHUH KJIMMaTa, NMPUHIUIBI OEpEeXIMBOTO MPOU3BOACTBA, FP(PEKTUBHO JIEHWCTBOBATh B
Ype3BbIUYANHBIX CUTYAIHSX.

npogeccuoHa/IbHbIe KOMIIETEHMU:

IIK 3.1. IlnanupoBath W OpraHU30BbIBaTH pabOTy MO TPaHCHOPTHO-JOTHCTUYECKOMY
00CITy’KMBaHHIO B cepe IpPy30BBIX MEPEBO3OK.

@®opmoli MPOMEXYTOUHOM arTecTaluu Mo ydyeOHOMY NpeaAMeTy siBiseTcs AupepeHUHpPOBaH-
HBIH 3a4eT.



2. PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA,
HOJJIEXKAIIME ITPOBEPKE

2.1. B pe3ynbrare artectanyy 1o y4eOHOMY MpPEAMETY OCYIIECTBISIETCS KOMIUIEKCHAs MPOBEpKa
CIIEYIOIMX YMEHMA W 3HAHUN, a Takxke AUHAMHUKa (OpPMUPOBaHUS OOIUX U MpodhecCHOHAIbHBIX

KOMIIETEHIINNI

Pe3yabTaThl 00y4eHHs1: yMeHMs, 3HA-
HHUSl M KOMIIeTeHIHH

IToka3aTe M OLEHKH pe3yJbTaTa

®dopmMa KOHTPOJIS U
OLICHMBAHMA

YMmeTh:

VY1 - onpenensaTs XuBbe 0OBEKTHI B TPHU-
poze; MPOBOAWTH HAOMIONCHUS 33 3KOCH-
CTEMaMH /TSI BBIABICHUS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX HM3MEHEHHUH, HHTepIpe-
TUPOBATh PE3yJIbTAThl HAOMIONCHNH;

OK 01, OK 02, OK 04, OK 07, TIK 3.1

c(OPMUPOBAaHHOCTE ~ YMEHHH  ONPEAENIATh
JKUBbIE OOBEKTHI B NPHUPOAE; MPOBOJHUTH
HaOMIONEHNsT 332 OKOCHCTEMaMu I

BBISIBJIEHHSI €CTECTBEHHBIX M AHTPOIMOTECHHBIX
W3MEHEHUH, HHTEPIPETUPOBATh PE3yIbTaThI
HaOJIrONeHUI

OrneHnBaeMas QUCKYCCHSI.
TectupoBaHue.

Pesynprar BEITOTHEHHS
MPaKTUYCCKUX 3aHATUH U
CaMOCTOSATEIBHBIX PadoT

¥Y2 - mpoBoauTh mpocreiinie OUONOrHU-
YecKHe HIKCIIePHUMEHTANbHbIe HCCIIeI0Ba-
HUS C COOJIOICHUEM MPaBUI 0E30I1aCHOTO
oOpaineHust ¢ 00beKTaMu U 000pyIOBaHU-
eMm;

OK 01, OK 02, OK 04, OK 07, TIK 3.1

nprobpeTeHue OMBITA POBOAUTH
npocreifine OuosIornuecKue
9KCIIEPUMEHTAbHBIC HCCIIC0BaHUS c
coOITroIeHUEM HpaBHII 6e301acHOro

oOpamieHns ¢ 00bEKTaMU M 000pyIOBaHHEM

Pe3ynerar BBIONHEHUS
nabopaTopHBIX paboT

Y3 - ucnonezoBate HHPpOPMAIHIO OHOIO-
THYECKOr0 XapakTepa U3 pas3iM4HBIX HC-
TOYHHKOB;

OK 01, OK 02, OK 04, OK 07, 1K 3.1

c(OPMUPOBAHHOCTb ~ YMEHHMSA  KPHUTHYECKH
OLICHWBaTh HMHGPOPMANNIO  OHOJIOTHYECKOTO
COZEPIKAaHUs, BKIIOYAIOUIYIO IICEBIOHAYyYHbBIE
3HAHMS U3 PA3INYHBIX HCTOUYHHKOB (CpelCcTBa
MaccoBoW MH(popMaINK, HAYIHO-TIOMYIIIPHBIC
MaTepHa’bl)

®poHTaNBHBIN OIpOC.
OneHnBaeMas QUCKYCCHSI.
O6cyxaeHue 1Mo Bonpocam
JEKIHH.

TectupoBanue.

3amura Keiica.

Pe3ynbTar BEIOTHEHUS
MPAaKTUYECKUX 3aHATUH,
KOHTPOJIBHBIX U
CaMOCTOSITENIFHBIX padoT

Y4 - nporao3upoBarh MOCIEIACTBUS CBOEH
JIeITEIBHOCTH IO OTHOLIEHHIO K OKpY-
JKaromed cpene, COOCTBEHHOMY 3H0pO-
BBI0; O0OCHOBEIBATH U COOINIONATh MEPHI

c(hOpMHUPOBAHHOCTh YMEHUH NMPOTHO3UPOBATH
HNOCIEJICTBUSI  CBOEM  JAEATENBHOCTH 110
OTHOIIEHHI0O K  OKpyXamleh  cpexe,
COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBBIBATH M

OrneHnBaeMas JUCKyCCHSI.
TectupoBaHue.
Pesynbrar BeIONHEHMS
MPAaKTHYECKHUX 3aHATHH U

MpOopUIAKTHKH 3a00JICBaHUN; co0mmonarh MepbI MPOQUIAKTHKH | CAMOCTOSTEIBHBIX padoT
OK 01, OK 02, OK 04, OK 07, IIK 3.1 3a00JIeBaHUHA

3HaTh:

31 - cTpoenne, MHOTOOOpa3ue u 0coOCH- | CHOPMUPOBAHHOCTh 3HAHWHA O CTpoeHuH, | OpOHTANBHBIN OIpoC.
HOCTH JKHBBIX CHCTEM pa3HOTO YPOBHS | MHOTOOOpasWd ¥  OCOOCHHOCTAX JKMBHIX | OueHWBaeMas TUCKYCCHS.
OopraHu3aIiy, 3aKOHOMEPHOCTH TPOTEKa- | CHCTEM  pa3HOro  YpOBHS  opraHuzanuu, | OOCykIeHue Mo Bompocam
HUsl OMOJIOTUYECKUX TPOIECCOB U SIBJIE- | 3aKOHOMEPHOCTAX MPOTEKAHUS | JIEKIUH.

HUI B OKpY’>Karolllel Cpefie, LEI0CTHYIO
Hay4YHYI0 KapTHHY MHpa, B3aUMOCBSA3U U
B3alMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

OK 01, OK 02, OK 04, OK 07, IIK 3.1

OMOJIOTUYECKUX TMPOIECCOB H SIBICHUH B
OKpy’Kawllel cpene, UEJIOCTHOM Hay4dHOU
KapTUHE MHpa, B3aUMOCBA3AX )5
B3aMMO3aBUCUMOCTAX €CTCCTBCHHBLIX HAYK

TectupoBanue.
Pesynbrar BeIOIHEHUS
MPaKTUYECKUX 3aHATUH,
KOHTPOJIbHBIX U
CaMOCTOSATENbHBIX padoT

32 - 3HAYUMOCTbH JOCTHIKEHUH OHOJIOrH-
YECKOM HayKW M TEXHOJIOTUW B MpaKkTUue-
CKOM JESITeTbHOCTH 4YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTUH
U arpoOHUOTEXHOJIOT HIA,

OK 01, OK 02, OK 04, TIK 3.1

c(hOpMHUPOBAHHOCTh 3HAHUH O 3HAYUMOCTH

a0 CTHDKEHUH OHOJIOTHUECKOM HayKun u
TEXHOJIOTHIl B HpaKTH‘IeCKOﬁ JACATCIIbHOCTH
YCJIOBCKa, pa3BUTHUHA COBPEMCHHBIX
MEAUIMHCKUX TEXHOJOT I n

arpoOMOTEXHOJOTHI

3ammra Kenca.

Pesynbrar BbIIOTHEHUS
MPaKTUUYECKUX 3aHATUH U
CaMOCTOSATEIBHBIX PadoT




3. OHEHKA OCBOEHUA YYEBHOI'O TIPEAMETA
3.1. ®opMbI U METObI OLIEHNBAHUSA

[IpenMeToM oneHKH ciykat ymeHus U 3HaHus, npeaycmorpeHubie @I'OC COO u @I'OC CIIO.

Kontponr # oOmeHKa pe3ylbTaTOB OCBOCHHSI Y4€OHOTO TpPEaMeTa  OCYIIECTBISICTCS
MIPEroaBaTesieM B MPOILECCe NMPOBEICHUS ayAUTOPHBIX 3aHATUN. TeKyluii KOHTPOJIb OCYLIECTBIIAECTCS B
dopme: (poHTATEHOTO OMpOCca, OIEHUBAEMOW JHUCKYCCHUH, OOCYKICHHS TIO BOIIPOCAM JICKIIHH,
TECTUPOBAHHUS, BBIIIOJHEHUS JA0OPAaTOPHBIX pabOT W MPAKTUYECKUX 3aHSITHUH, BBITOJHEHUS
BHEAYIUTOPHBIX CAMOCTOATEIBHBIX paboT. IIpomexxyTodHas arrecramusi TPOBOAUTCS B  (opme
mudepeHIMpPOBaHHOTO 3a4eTa.

3.2. KonndukaTop oueHOYHbIX CPEACTB

(I)yHKIII/IOHaJILHblﬁ MPU3HAK OHCHOYHOI'0O CPpEACTBA (TI/Il'l

Koxa ouenouHnoro cpeacrsa
KOHTPOJILHOTO 3a1aHMs1)

@PpoHTAJIBHBIN 0IIpOC J0)
[IpakTuueckoe 3anstue Nen 113 Nen
JlaGopaTopHas pa6ota Nen JIP Nen
TectupoBanue T
OrnieHuBaeMas TMCKyCCus OJ1
OO0cyx1eHre 110 BOIIPOCaM JIEKIIMH OJI
KonTponbhast pabota Nen KP Nen
Kelic-3anaua K3
3aaHus 111 CaMOCTOSITSIIBHOM PaOOTHI: CP

- 3amoJIHEeHHE TaOJINIL;

- pa3paboTKa JICHTHI BPEMEHH;

- YCTHOE COOOIIEHHE C MPE3eHTAINEH;

- pa3paboTKa rioccapus;

- COCTaBJICHUE CXeM KPYTOBOPOTA BEIIECTB.
JuddepeHupoBanHbIi 3a4€T 13




3.3. KoHTpoJIb ¥ 0lleHKAa 0CBOEHHS Y4eOHOI0 NpeaMeTa mo teMam (pasjaenam)

JieMeHT Y4eOHOM auc-
HUILUIMHBI (IpeaMeTa)

DopMBbI M MeTO/IbI KOHTPOJISt

Texyuuii KOHTPOJIb

Py06exHblii KOHTPOJIb

IIpome:kyTOUHASI aTTeCTALMS

DopMbI
KOHTPOJIsI

IIpoBepsiemble
3,¥, 0K, IIK

DopMbI
KOHTPOJIsI

IIposepsiembie 3, Y, OK,

1K

®opma
KOHTPOJIf

IIpoBepsiemble
3,Y, 0K, IIK

Paznen 1. buojorus
KakK HavKa. JKuBble
CHCTEMbI M MX
OopraHu3anus

13

V3, 31,
OK 01, OK 02, OK 04

Tema 1.1. buosorus
Kak Hayka. O0wmast
XapaKTepUCTHKA
JKH3HU

D0

CP Nel
Iiposepka
mabauy

V3, 31,
OK 01, OK 02

Paszgea 2. XuMuueckuii
COCTAaB M CTPOEHHE
KJIETKH

Tema 2.1.
XNMHYECKHUH COCTaB
KJeTKkH. Boma
U MHHeEpaJIbHbIe
BellleCTBA

113 Nel

V2, V3, 31,
OK 01, OK 02, OK 04

Tema 2.2.
buoaornyeckn
BasKHble XUMHYECKHE
coeIMHeHus

JIP Nel

V2, V3, 31,
OK 01, OK 02, OK 04

Tema 2.3. CTpyKTYpHO-
dyHkumonanbHas
OpraHu3anus KJIeToK

on
JIP Ne2

V2, V3, 31,
OK 01, OK 02, OK 04

Paznen 3.
Ku3HeneaTeJLHOCTh

KJICTKH

Tema 3.1. O0men
BeILECTB U

@0
CP Ne2

V3,31,
OK 02




npeBpaileHue YHEPruu

Ilposepxa

B KJIETKe maoauyvl
Tema 3.2. buocunres | [/3 No?2
Oeika
Tema 3.3. Bupycsl
Paznen 4.
PasMHoOKeHHE H
HHINBUAYAJbHOE
pa3BUTHE OPraHNU3MOB
Tema 4.1. ’Kusnennoiii | OJ V3, 31,
IHUKJ KJIEeTKH CP Ne3 OK 02, OK 04
Ilposepxa
JleHmol
8pemeHuU
Tema 4.2. ®opmbl @0 V3, 31,
Pa3sMHOKEHUS CP Ne4 OK 02
OPraHu3MoB IIposepxa
maonuywvl
Tema 4.3. T V3, 31,
NuauBuayaabHoe 113 No3 OK 02, OK 04
pa3BUTHE OPraHU3MOB
Paznea 5.
HacjeacTBeHHOCTh M
H3MEHYMBOCTh
OpPraHu3MoB
Tema 5.1. @0 V3, 31,
3aKoHOMEpPHOCTH T OK 01, OK 02, OK 04
HACJIeIOBAHUS 113 Nod
Tema 5.2. Cuenyiennoe | T V3, 31,
HacJIeIOBaHHe 113 No5 OK 01, OK 02
NPHU3HAKOB CP No5
Ilposepxa
anoccapust
Tema 5.3. T V3, 31,




3aKOHOMEPHOCTH 113 Ne6 OK 01, OK 02, OK 04
W3MEHYHBOCTH
Tema 5.4. I'eneTuka 113 Ne7
yeJ10BeKa
Pa3nea 6. I3 V3, 31,
IBOJIOIHOHHAS OK 02, OK 04
OMoJIOr sl
Tema 6.1. @0 V3, 31,
JBOJIOIUOHHAA CP Neb OK 02, OK 04
TEOPUS U ee MeCTO IIposepka
B OMoOJIOrHU anoccapus,
JleHmbl
epemeHu
Tema 6.2. @0 V3, 31,
MuKpo3BOJIIOIAS OK 02, OK 04
Tema 6.3. on V3, 31,
Makpo3BoJirouust 113 No8 OK 02, OK 04
Paznea 7.
Bo3HHKHOBEHHE H
pa3BUTHE )KU3HU HA
3emuie
Tema 7.1. 3apoxnenue | CP N7 V3, 31,
U pa3BUTHE )KU3HU IIposepka OK 02, OK 04
JeHmbl
8pemeHu
Tema 7.2. Cucrema @0 V3, 31,
opraHuyeckoro mupa. | CP Ne8 OK 02, OK 04
IIpoucxoxaenue Ilposepxa
yeJ10BeKa — JleHmbl
aHTpOMNOreHe3 8pemeHu
Tema 7.3. OcHoBHble | [/3 No9

CTaJMH4 3BOJIOLUHA
4YeJ10BCKa

Pa3znea 8. Oprauusmsol




H OKpYKAIIasa cpeaa

Tema 8.1. Ikogaorus T Vi, V3, 31,
Kak Hayka. Cpeabl OK 01,0K 02, OK 07
JKU3HH.
IKO0JOrHYEeCKHE
(paxkTopsl
Tema 8.2. 113 Nel( Vi, V3, 31,
IKoJI0THYECKHE OK 01, OK 02, OK 07
XapaKkTepPUuCTUKHU
NONYJISIIHI
Paznen 9. CoodmecTBa
H DKOJIOTHYECKH e
CHCTEMbI
Tema 9.1. CoodiecTBa | CP N9 Vi, V3, 31,
OpPraHu3MoB, Ilposepxa OK 01, OK 02, OK 07
IKOCHCTEMbI cxem
Kpy2060poma
seuecma
Tema 9.2. [Ipupoansbie
IKOCHCTEMbI
Tema 9.3. buocepa— | OF Vi, V3, V4, 31,
rJIo0aJbHas T OK 01, OK 02, OK 07
IKOCHCTEMA 3eMJIN
Tema 9.4. Biusinue T Vi, V3, V4, 31,
AHTPONOTEeHHBIX I13 Nell OK 01, OK 02,
(¢axTopoB Ha Ouochepy OK 04, OK 07,
TIK 3.1
Tema 9.5. Baiusinue on V2, V3, V4, 31,
cOnMAaJIbLHO- JIP Ne3 OK 02, OK 04,
IKO0JIOTHYECKHUX OK 07, IIK 3.1
(¢akTopoB Ha 310pOBbeE
yeJ10BeKa

Pa3nea 10. Ceaeknus
OPraHu3MOB, OCHOBBI
OMOTEeXHOJIOTHH

3

V1,V3, 31,
OK 01, OK 02, OK 04,
OK 07, 1IK 3.1




Tema 10.1. Cenexnust
KAK HAYKa M Npo1ecc

Tema 10.2. OcHOBBI

OMOTEXHOJOTrHH
Tema 10.3. 113 Nel2 V3, 32,
buorexHo0run 113 Nel3 OK 01, OK 02,
B ’KM3HM U nipodeccun OK 04, IIK 3.1
Paznen 11. Penmienue Sawuma K3 | V3, 32, I3 V3, 32,
KelCoB B 00J1aCTH OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
OMOTEXHOJIOI i IIK 3.1 IIK 3.1
Tema 11.1. 113 Nel4 V3, 32,
buorexHo0run 113 Nel5 OK 01, OK 02,
B MPOMBIIJIEHHOCTH CP Nel0 OK 04, IIK 3.1

CP Nell

10




4. BAJIAHUA U1 OHEHKHW OCBOEHUSA YYEBHOI'O IPEIMETA
4.1. Texymuii KOHTPOJIb

Texkymmii KOHTPOJIb TPOBOAWUTCS HA IUIAHOBBIX 3aHATHAX M B XOJA€ IPOBEPKHU
CaMOCTOATENILHBIX paboT. [T1aBHAs 1enb TEKYIIEro KOHTPOJS - ONEparuBHAs OIICHKA PadOThI
npernojaBarelii M O0ydaeMblX, a TaKKe WX WHAMBHIYaJIbHBIX OcOoOeHHOCTEH. DyHKINH
TEKYIIEro KOHTPOJS: COACHCTBYeT Oojiee OIEpPaTHBHOMY BBISBICHUIO OTCTAIOMIAX IS
HAJIJICKAIIEr0 pPearupoBaHUs; ONTUMHU3UPYET WHAWBHUIYAIbHBIC 3aHSTHS; PAlMOHAIU3UPYET
paboTy ¢ MPOrpaMMHBIM MaTEPUATIOM.

@DopMBbI TEKYIIET0 KOHTPOJIA

3amaHusi, HampaBlIeHHBIE Ha CHCTEMAarTu3alui0 W O00OOLIEHHE TEOpPETUYECKOM
uHpopmarmu:

- 3aIl0JHEHUE TAOJIHNII;

- pa3pal0oTKa JICHThI BPEMECHU;

- pa3paboTka roccapus,

- COCTaBJICHHE CXEM KPYTOBOpPOTa BEILIECTB.

3ajanusi, HaMpaBJICHHbIC Ha POPMUPOBAHKE HITU ITPOBEPKY 3HAHUI:

- (pOHTAIIBLHBIN OIPOC;

OLICHHBAeMasi IMCKYCCHSI;

- 00CYXICHHE 10 BOIIPOCAM JICKIIHH;

- TeCTHPOBAHHE;

- YCTHBIE COOOIIEHUS C IPE3CHTAIUCH.

3amaHusi, HarpaBJICHHbIC HA (POPMHUPOBAHUE MPAKTHUCCKUX YMEHUIN M HABBIKOB:

- naboparopHas paboTa;

- MPaKTUYeCKOe 3aHsATHE (pCLICHHE 3a/ad; MPAKTHKO-OPHCHTHPOBAHHBIC PACUYCTHHIC
3aJlaHusI;, KeHC Ha aHau3 HH(opMaIun).



4.1.1. 3ananusi, HanmpaBJeHHbIe HA CHCTEMATH3ALMI0O U 00001eHHEe TeOpPeTHYECKOM
uHpopmanuu

4.1.1.1. 3anoaHeHue TA0IHIY

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

Tema 1.1. buosorus kak Hayka. O0mas XapaKTepuCcTHKA KU3HU

Pe3yabrar o0yuenusi mo treme: OnuChIBaTh METOJbI UCCIICIOBAHUS HA MOJICKYJISPHOM U
KJIETOYHOM YPOBHE.

1. 3anmonHeHue TAGJMUBI € ONMCAHHEM METOAOB MHMKPOCKONHPOBAHUSI € UX
AOCTOMHCTBAMHU M HEIOCTATKAMM.

®opMyIHPOBKA 3aJaHUA: 3ar0IHUTE Tabauy «OCHOBHbIE MUKPOCKOTIMYECKHUE METOIbI
UCCJICIOBAaHUS», J1aB KpATKYI0 XapaKTEPUCTUKY METOJOB, YKaXXKUTE€ UX JOCTOUHCTBA U
HEI0CTaTKH, UCIIONIb3YSl MaTepHall JIKIMi, yaeOHUKa, HHbIE HICTOUHUKH WH(OPMAIUH.

Ta6Jmua - OcHOBHEBIE MHUKPOCKOIINYCCKUC MCTOAbI UCCIICAOBAHNUA

Kparkas HocronncrBa merona | Henmocratku merona
Ha3Banune merona
XapaKTEPUCTHKA (+) ()
CaetniononbpHass MHK-
pockonus
TeMHONOJNIBHAST MHUKpPO-
CKOITHSI

Kontpouanpyembie komnerenuuu: OK 02

2. 3anonHeHue Ta0 bl «BKJIaa yueHBIX B pa3BUTHE OMOJIOTHI.

®opmMyJIMPOBKA 3aJaHMSA: 3aMI0JIHUTE TaOMUIy «BKiax yuyeHbIX B pa3BUTHE OHOIOTHUIY,
yKa3aB Y4eHOI0, Bp€MEHHOM Nepruosl paboThl HaJl OTKPHITUEM U JalTe KPaTKyIO XapaKTepPUCTUKY
OTKPBITHS, UCHIOJIB3YS MaTepHuall JIEKIUH, ydeOHUKA, MHbIE HCTOYHUKH UH(POPMAIIH.

Tabnuia — Bxinag yueHbIX B pa3BuTHE OHOIOTUN

VYueHnblid Bpemennoii nepuon Kparkas xapakrepuctrka paboThl y4€HOTO

KonTtpoanpyembie komnerennuu: OK 02

3. 3amosiHeHHMe CPAaBHUTEJBHOW Ta0JMUbI CXOACTBA M Pa3JIHYHil KHUBOIO M
HEeKHUBOIO.

®opmyJMpoBKa 3aJaHUs: 3arnoiHuTe Tabmuuy «CpaBHHUTENbHAs XapaKTepUCTHKA
O0OBEKTOB KUBOM M HEXKHUBOM MPHUPOABD», HCIONB3YyS Marepuasl JeKUUH, yueOHUKa, HHbIE
UCTOYHHUKH MH(OpMALIUH.

Ta6J'II/IL[a - CpaBHI/ITCJ'IBHaSI XaPAKTCPUCTHKA 00BEKTOB KMBOW U HEIKMBOI IIpUpoOabI.

Kpurepuu cpaBHeHHUs OOBeKThl HEXKUBOM TPUPOabl | OOBEKTHI KUBON MPUPOJIBI

Kiterounoe cTpoeHue

Hamuuume »sHeprum s cyue-
CTBOBaHMS

OOmMeH BemecTB (IIUTaHHUE, JbI-




XaHHE M BBIJICIICHUE)

Poct

PasButue

PaznpaxumMocThb

IlepenBuxenue

KonTposmpyembie komnerennuu: OK 02

Tema 1.4. O0MeH BeniecTB M NPeBpallleHUe IFHEPTU B KJIETKe
Pe3yabrar 0o0yuenusi mo teme: OnucbiBaTh OCHOBHBIC SHEPTETUUECKUE U TIACTUYECKHUE
MPOLECCHI KIETKH.

3anoJiHeHHe CPABHUTEJIbHOM TA0IMIBI XaPAKTEPUCTHUK THIIOB 00MEHA BelleCTB

@opMyJIHPOBKA 3aJaHUsA: 3aMOJHUTE CPABHUTEIBbHYIO Tabmuiy «OOMEH BelecTB U
MpeBpalleHre YHEPTUH B KIETKE», yKa3aB 3Tallbl, MECTO U YCJIOBUS IMPOTEKAHUS, YUaCTBYIOIINE
BEIIECTBA, CyTh IPOTEKAIOIIUX MPOLIECCOB U PE3YJIBTAT, UCIIOJIb3YsI MaTepUall JIEKIHM, yueOHuKa,
WHBIE HCTOYHUKU UH(POPMALIUH.

CpaBuurenbHas Tabauna - OOMeH BeLeCTB U NMpeBpalleHne sHepruu B kierke (buocun-
Te3 Oenka, PorocunTe3, JHEPreTHUECKUN OOMEH)

CyTb
Mecto VYuacrtByto- Y
Ycnosus MpOTEKAI0-
[Iponeccol Otanbl | NpoTeKa- e Pesynbrar
MpOTEKaHUs KX Tpo-
HUSA BEIIlEeCTBa
IIECCOB
buocunres
Oenka
dotocunTe’
OHepreruye-

CKUI 0OMEeH

Kontpoanpyembie komnerennuu: OK 02

Paznen 2. Ctpoenne U GyHKIHMY OPraHu3Ma
Tema 2.2. ®opMbI pa3MHOKeHHUSI OPTAaHU3MOB
Pe3yabrar 00yueHnus no reme: XapakTepru3oBaTh CIIOCOOBI pa3MHOKEHUS.

3anoyiHeHHe Ta0AMIBI € KPaTKOH XapakTepucTHKOW u mnpumepamu ¢opm
Pa3MHOKEHUS OPraHU3MOB

@opMyIUpOBKA 3aJaHusi: 3amojgHUTE TaOMUIy «OCHOBHBIE THUIBI PAa3MHOKECHUS,
YKa3aB CYyILIECTBEHHbIE NPHU3HAKM IPOLIECCOB PAa3MHOXKEHUs, IPUBEIUTE IPUMEPbl OPraHU3MOB,
Pa3MHOXKAIOUIUXCS ATHM IIyTeM, MCIIONb3ysl Marephas JeKUui, y4yeOHHWKa, WHbIE HCTOYHUKHU
uHpOpMaLIUH.

Ta6Jmua - OCHOBHBIC THUIIBI PA3SMHOKCHUA

Tun pazMHOXKEHUS
Oecnoioe I10JIOBOE

[Ipusnaku

KonmuecTBo ocobeit st pa3MHOKEHUS

Kakoil Tumn KJIETOK TNpPUHUMAET Yy4acTHE B
pPa3sMHOKEHUHU

N3 KaKuX KIJIETOK MOSBIISIETCS HOBBIM OpraHu3M




buonoruueckas ocHoBa  pa3MHOXKEHUs  (3a
UCKJIFOYEHHUEM BBICIINX PacTEHUI)

CKOpOCTb yBETHUEHHS YUCIECHHOCTH 0CO0eH

I'eHeTHYeCcKHE 0COOCHHOCTH IIOTOMCTBA

HpI/ILII/IHa MOABJICHUA  HOBBIX IIPU3HAKOB Y
IIOTOMCTBA

[IpucnocobuTenbHbIE  BO3MOXKHOCTH — HOBBIX
OpraHu3MOB

3HaueHue Pa3MHOKECHHUSI

CniocoObl pa3MHOKEHUS

[TprMeprl OpraHu3MoOB, KOTOPBIM CBOMCTBEH JaH-
HBII TUII Pa3MHOKECHUS

KonTtpoanpyembie komnerenuuu: OK 02

Kputepuu oneHuBanus:

«5» - TaOJIMIIA BLIIOJHEHA B ITIOJTHOM 00bEME;

«d» - B Xojie 3amoJTHCHHUS TaOJNWIBI MaTepuall OTPAXKECH HE IOJHOCTHIO, HUMEIOTCS
HE3HAYUTEIbHBIE HETOYHOCTH, HEJOYETHI;

«3» - B XOj€ 3amOoJHCHHUS TAaONWIBI MaTepHal OTPAXCH HE IOJHOCTHIO, WMEIOTCS
3HAYUTENILHBIE HETOYHOCTH, HETOYETHI,

«2» - Tabnuia orpaxkaer MeHee 50% marepuaia Wik HE BHITIOJTHEHA.




4.1.1.2. Pa3pa6oTKa JIeHTbl BpeMeHHU

Pa3znea 1. KieTka — cTpYKTYPHO-PYHKIMOHAJILHAA eTHHHUIIA ;KHBOTO
Tema 1.5. JXKu3HeHHBII NUKJI KJIeTKA. MuTo3. Meiio3
Pe3yibTar 00yyeHus 1o reme: XapakTepu3oBaTh KU3HEHHbBINA IUKJ KJIETKH.

Pa3pa0orka J1eHThbl BpeMeHH KU3HEHHOT0 IUKJIA KJIETKH

@opMyIMPOBKA 3aJaHUSI: CO3JAHTE JIEHTY BPEMEHM, OTPAXKAIOIIYI0 IPOLECCHI,
npoucxondmue B kieTke. HasBaHus mpoueccoB  JOMKHBI  ObITh  pPacloIOKEHbI B
COOTBETCTBYIOLEH U3HEHHOMY LUKy KIETKH I1OCJIEJ0BATEIbHOCTH, OCHAIIEHbl KpPaTKUM
OINHCAaHUEM, IIPUIIOKEHB! MILTFOCTPALIUH.

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

Kontpouanpyembie komnerenuunu: OK 02, OK 04

Pasnen 3. Teopusi 3B0IIOLINHA

Tema 3.1. UcTopus 3BOJIIONMOHHOIO y4eHUs. MUKPO3BOIIOLMS

PesyabTar o0yuennss mo teme: XapakTepu30BaTh MPEANOCHUIKM U JIBHKYIIUE CHJIIBI
BO3HMKHOBEHHUSI MHOTOOOpa3Hs BUIOB.

Pa3paboTka JIeHTbl BpeMeHH Pa3BUTHS IBOJTIOLHOHHOIO YYeHUs!

@opMyIHpPOBKA 3aJaHUSA: CO3JANTE JICHTY BPEMEHHU, OTPAKAIOLIYIO JTaIlbl Pa3BUTH
OpeAcTaBiIeHU 00 SBOJMIOLMM JKMBBIX OpraHM3MoB. HasBaHus 53TanoB JOKHBI OBITH
PacCIIONIOKEHBI B XPOHOJIOTUYECKOM TOPSIKE, yKa3aHbl (DaMIINN yUEHBIX C KPAaTKUM OIHCAaHUEM
UX BKJIa/1a B pa3BUTHE 3BOJIIOLIMOHHBIX MPEJICTaBICHHUH.

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

KonTtpoanpyembie komnerennnu: OK 02, OK 04

Tema 3.2. Makpo3Bosonus. Bo3HukHoOBeHHe M pa3BUTHE )KU3HU Ha 3emJie
Pesyabrar o0yuennss mo teme: XapakTEpHU30BaTh NPEANOCBUIKM W JBHKYIIHUE CHIIBI
BO3HUKHOBCHU S MHOFOO6paSI/I$[ BHUIO0B.

Pa3paborka J1eHThI BpeMeHH BO3HNKHOBEHHS M Pa3BUTHUS KM3HM Ha 3eMuie

@opMyIMPOBKA 3aJaHMs: CO3JaliTe JICHTY BPEMEHM, OTPAKAIOLLYIO JTalbl Pa3BUTHS
U3HU Ha 3emie. Ha3zBaHus 3TanoB JOHKHBI OBITH PACHOIOXKEHBI B XPOHOJIOTMUECKOM MOPSAKE,
OCHAIL[EHBI KPAaTKUM ONMCAaHUEM OCHOBHBIX U3MEHEHUH, IPUI0KEHbBI MITFOCTPALIUH.

3a/iaHue BBINOJIHSETCA B MalbIX rpynnax (3-4 uenoseka).

KonTtpoanpyembie komnerenunu: OK 02, OK 04

Tema 3.3. IIpouncxoxaeHue 4eji0BeKa — aHTPOINOreHe3
Pe3yabrar o0y4yeHuss mo teme: XapaKTepU30BaTh IMPEANOCBUIKM W JIBHXKYLIUE CHIIBI
BO3HHKHOBEHUSI MHOTOOOpa3Ms BUJIOB.

Pa3pa0orka J1eHTBI BpeMeHHU NPOMCXO0KACHUS YeJI0BeKa

®opMy/IMPOBKAa 3aJlaHMfA: CO3JAalTE JIGHTY BPEMEHH, OTPAXKAIOIIYK  OTaIbl
aHTporioreHe3a. Ha3BaHus 3TanoB JODKHBI OBITH PACIIONOXKEHbI B XPOHOJIOTHYECKOM MOPSIKE,
OCHAII[EHbl KPaTKUM ONHCAaHHEM OCHOBHBIX M3MEHEHHUH (KOrja M TIe XWIM NPEIKU YeloBeKa,
IIPOIPECCUBHBIE YEPTHI, OPYAUS TpyAa), IPUIOKEHBI KAPTUHKH ITPEIKOB YEIOBEKA.

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

KonTposmpyembie komnerennuu: OK 02, OK 04



[Tpu pa3paboTke peKOMEHYeTCs HCTIOIB30BaTh OHJIAMH-CEPBUCHI.

TimeRime.com
Timetoast.com

HJIM APpYTUe CCPBUCHI JIA CO3AAaHUA JICHT BpCMCHHU.

Kpurtepuu oneHnBanus:

«5» - 6 OaJIOB;

«4» - 4-5 Gannos;

«3» - 3 baJuia.

2 fay1a 1 6aaa 0 6as10B
NudopmaTuBHOCTD, | DTambl pa3BUTHS | DTarbl pa3Butus | Ha nente BpemeHu
WJIIOCTPAIlUA (mporeccoB) (mporteccoB) yKa3aHbl TOJIBKO
IPaMOTHO OIKCaHbl U | FPAMOTHO OMMCAHBI U | HA3BAaHUS JTaroB
MPOWJLTIOCTPUPOBAHBI | MPOMJUTIOCTPUPOBAHBI | pa3BUTHUS
u coepxar (mporieccoB) W He
JIOTIOJTHUTEIBHYO MPOWJLITIOCTPUPOBAHBI
nHpopmaIuio o
TeMe
XpoHoJ10rusl ITANOB | XPOHOJIOTHS  ATarnoB | XPOHOJIOTHUST 3TanoB | XpOHOJOTHS  3TaroB
pa3BuTHus pa3BUTHS pa3BUTHS pa3BUTHS
(mpoueccon) (mporteccoB) He | (ITpoIeccoB) He | (TIpoIeccoB)
HapyIleHa, HapylleHa, HO | HapylleHa
IpHUBeIeHA B TMOJHOM | IPUBEACHA HE B
o0beme II0JIHOM 00BbEME
Jlekcuko- Jlenta BpemeHu He | Jlenta Bpemenu He | JleHTa BpPEMEHU
rpaMMaTH4YecKoe | COJICPKHUT OIMMOOK M | CONEPKUT rpyOBIX | CONEPKUT TaK MHOTO
opopmiieHHne OIEYaToOK IrpaMMaTUYECKuX rpyObIX
01112 (03 WM | TPaMMAaTHYECKUX
OMeYyaToK, KOTOphI€ | OMIMOOK M OIEYaToK,
OBl OTBJIEKAJIM | YTO €€ CONEpKAHUE
BHUMAaHHUE YMUTATENs | TPYAHO
OT COZIepKaHUS BOCIIPUHUMAETCS



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

4.1.1.3. Pa3zpaboTka riioccapus

Pasnea 2. Ctpoenue M pyHKINM OpraHusmMa

Tema 2.5. CuensieHHoe HacJieioBaHUe IPHU3HAKOB

Pesyabrar o0ydyeHust mo teme: ONMCHIBaTH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
HU3MCHYHNBOCTH.

Paszpaborka riioccapusi.
@opMy/JIHPOBKA 3aJaHMA: COCTaBbTE [IOCCApUi C ONpEeAeNieHUusIMU IO TeMe
«CrenieHHoe HacleA0BaHUE TPU3HAKOBY, HCIIONb3Ysl MaTepUabl KU, yueOHUKH, CIOBAPH.

IlepeyeHb TEPMHUHOB:
HacnencrBenHoCTh
HN3MeHunBOCTH

Jloxyc

AJInenbHbIE TEHBI

I'enotun

deHoTHUIT

XPpOMOCOMHBIN HAOOP
CuemieHHOE HaAClIeI0BaHUE
[Tonnoe cuennenue

HenomHoe cuernienue
Kpoccunrosep

HexkpoccoBepHble raMeTsl
KpoccoBepHbie rameTsl
AyTocoMBI

I'etepocomel

T'omorameTHsbIi
I'eTeporameTHsbli on
Hacnenosanue cuerieHHOE C OJIOM
I'eneTnueckas kapTa XpoOMOCOMBI

Kountposmnpyemsbie komnerenuuu: OK 01, OK 02

Pasnesa 3. Teopusi 3BoJIIONMH

Tema 3.1. UcTopust 3BOIIOLIHOHHOTO YueHHs. MUKpPO3BOTIOLUS

Pesyabrar o0yueHuss mo teme: XapakTepHU30BaTh INPEANOCBUIKA U JBHXKYIIUE CHIIBI
BO3HUKHOBCHU S MHOFOO6pa3I/I$I BHUI0B.

Pa3pa0borka riioccapus.

®opMyIHPOBKA 3aJaHHUA: COCTaBbTE IIOCCApUil ¢ onpeneneHusMu no teme «Mcropus
HBOJIIOLIMOHHOTO y4YeHUs. MHUKpPOIBOIOLUA», HCIONb3YS Marephalibl JIeKIHWH, y4eOHUKH,
CJIOBapH.

IlepeyeHb TEPMUHOB:
OBOIIOLHS

@DaxTOpBI IBOIIOLUN
HacnencrBennas H3MEHYHUBOCTD
EcrecTBeHHbIi 0TOOD
UckyccTBeHHbIN 0TOOP

Bopr6a 3a cyniecTBoBaHue
[Monmynsius

I'enodona nomynsyuu



Muxkpos3BOITIOLHS
BunoobpazoBanue

KonTtpouanpyembie komnerennuu: OK 02

Kpurtepuu onenuBanus:
«5» - coneprkaHMe INIOCCapus COOTBETCTBYET 3a/laHHON TeMe, COAEP)KUT BCE MOHATHUS U

TEPMUHBI,
«4» - coaepkaHue IIoccapus COOTBETCTBYET 3aJaHHOM TeMe, COAEPKUT He MeHee 75%

TOHATHH,
«3» - coaepkaHHue IIoccapus COOTBETCTBYET 3aJaHHOUN Teme, coaepkut He meHee 50%

TTOHSTHH,
«2» - colepxaHHUE TIIOccapusi COOTBETCTBYET 3aJaHHOM TeMe, coiepXuT Mmenee 50%

MMOHSTHH WJIN HE BBLITIOJIHEH.



4.1.1.4. CocTaBJjieHHEe CXeM KPYroBOpoTa BelllecTB

Pasnea 4. Jxoaorus

Tema 4.2. [lonyasiuus, coo61IeCTBA, IKOCUCTEMbI

Pe3yabrar 00yuenusi mo teme: ONUCHIBaTh CBS3b MEXKIY OPraHU3MOM U CPEIIOM €ro
oOuTaHus. YCTaHABIUBATH CBSI3b CTPYKTYPhI U CBOMCTB 3KOCHUCTEM.

®opmyaupoBka 3aaanusi: OnUImMTe KPyroBOPOT BEUIECTBA U COCTABBTE CXEMY:

1 Bapuant — Yrepos,

2 BapuanT — Kucnopon,

3 BapuaHT — A30T,

4 Bapuant — Cepa,

5 Bapuant — ®ocdop.

Jlnst BBINONHEHUs pabOThl MCIONB30BaTh JICKIMOHHBIA MaTepHal, PEKOMEHOBAaHHBIC
Y4eOHUKU.

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

KonTtposamnpyembie komnerenunu: OK 01, OK 02, OK 07

Kpurtepun ouenuBanus:

- IPaBUJIHLHOCTH BHIOOpA KOMIIOHEHTOB KPYTOBOPOTA;

- IpaBUJIbHASI ITOCJIEI0BATENBHOCTD TPOUCXOIAIIMX IIPOLECCOB;
- TBOPUYECKUN MOAX0] K 0OPMIICHHUIO PabOTHI.



4.1.2. 3ananus, HanpaBJeHHbIe HA (POPMUPOBAHNE WU MPOBEPKY 3HAHUI
4.1.2.1. ®poHTAJBHBI ONIPOC

Pasnen 1. Kierka — cTpyKTYpHO-GDYHKIMOHAJIBLHASA ¢IMHHUIIA }KHBOI'O

Tema 1.1. buoJsiorusi kak Hayka. O01asi XapaKTepUCTUKA KU3HH

Pe3yabrar 00yuenus no reme: OnucelBaTh METO/IbI HCCIEJOBAHUS HA MOJICKYIISIPHOM U
KJIETOYHOM YPOBHE.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Yro u3ydaet OMOJIOTHS KaK HayKa?

2. Kakue Benukue YyueHble JAPEBHOCTHM BHECIM 3aMETHBIM BKJIaJ B pa3BUTHE
OMOJIOTrMYECKUX 3HAHUN?

3. IloueMy coBpeMEeHHYIO OMOJIOTHIO CYMTAIOT KOMITJIEKCHOM HAyKOH?

4. Kakue HarpaBlieHUs B Pa3BUTUH OUOJIOTUN BbI MOXKETE BBIJICIUTD?

5. Kakoe ompenenenre MOXHO JaTh TMOHATHUIO <CKU3HB»? B ueM cOCTOST OCHOBHBIE
3aTpyaHeHus npu GOpMYyTHUPOBAHUH TAHHOTO OMpeAeTeHuUs?

6. Kakue cBoiicTBa )KHBOTO BaM W3BECTHBI?

7. Kakas cTpyKTypa cuuTaeTcs 3JeMEHTapHOU eMHUIICH KUBOTO?

Kontposmpyemsbie komnerenunu: OK 02

Tema 1.3. CTpyKTYpHO-PyHKIHOHAIBbHBIE (JAKTOPHI HACIEICTBEHHOCTH
Pe3yabrar o0yuenusi mo teme: Pazinuarh CymecTBEHHbIE TPU3HAKK CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX APCTB KUBOU MPUPOJIBI.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Yto Ha3bpIBalOT XpOMOCOMHBIM HabOopoM? Kakue BHIIbI XpOMOCOMHBIX HAaOOpOB Bam
W3BECTHBI?

2. Kakue BemiecTBa Ha3bIBalOTCS HYKJICMHOBBIMU KUCIIOTaMU?

3. Kakue BHJIbI HyKJIEMHOBBIX KUCIIOT OOHApy>KeHbI B KJIETKe?

4. Kakoe crpoenue umeet mosiekyna JJHK?

5. KakoBsl ocHoBHbIe QyHKIMHU JJHK B kineTke?

6. B uem 3akirouaeTcs PUHITUI KOMIDIEMEHTapHOCTH ?

7. Yto ob1ero u kakue paszianuus uMerorcs B crpoenuu mosiekyn JIHK u PHK?

8. Kakue tumer mostekysn PHK Bam u3BectHb1? KakoBa ux GyHKINsA?

Kontpoanpyembie komnerenuuu: OK 01, OK 02

Tema 1.4. O0MeH BeliecTB M NpeBpPaLliecHUE JHEPITUHU B KJIETKe
PesyabTar 00y4yeHusi mo teme: OnuchbiBaTb OCHOBHBIE SHEPTETUUECKUE U TIIACTUYECKUE
IPOLECCHI KJIETKH.

Ilepeyens BONpocoB K GPOHTAILHOMY OIPOCY:

1. Uro Ha3bIBaIOT roMeocTa3om?

2. Yrto Takoe MeTabomu3M? 13 Kakux ImpoIeccoB OH CKJIaIbIBACTCS?

3. Kak cBs13aHbl My COOOM MIACTUYECKUI U SDHEPreTHUECKU 0OMeHbI?

4. B KakMx OpraHomgax KIETKH IPOUCXOAUT TEPBUYHBIH CHHTE3 OPTaHUYECKHUX
BelIECTB?

5. Kakyro ponb B oTocunTe3e urpaet xJopodumi?

6. Ilepeuncnute OCHOBHBIE PEAKIIMK CBETOBOM (a3bl (HOTOCHHTE3A.

7. Kakue peakuuu uayT B TEMHOBOM (aze porocuHTe3a?

8. Uem peakuumum XeMOCHHTe3a omIM4alTcs oT (orocunre3a? Kakue opraHusMel



SIBJIAIOTCSI XEMOCHUHTETHKAMU?
KonTposmpyembie komnerennuu: OK 02
Pa3nea 2. CrpoeHne 1 (D)YHKIIMH OPraHU3MAa

Tema 2.2. ®opMBbI pa3MHOKeHHUsI OPraHNU3MOB
Pe3yibTar 00yueHus 1o TeMe: XapaKTepu30BaTh CIIOCOOBI Pa3MHOKEHUSI.

IlepeyeHb BONIPOCOB K (PPOHTAIBHOMY OIPOCY:

1. MaiiTe onpezesenne Nporeccy pa3MHOKEHUsI OPTaHU3MOB.

2. Kakue ¢popmbl pa3sMHOKEHUS OpraHU3MOB BCTPEUaIOTCA B MpHUpoje?
3. Kakoe pa3MHOkeHNE Ha3bIBACTCs OECIIONBIM ?

4. Kakue BubI 0€CIIOIOr0 pa3MHOKEHHS pa3IniaioT?

5. KakoBo 6nonornyeckoe 3Ha4eHHE OECIOI0r0 pa3MHOKEHUS?

6. B yem npeumyIecTBO MOJIOBOTO Pa3MHOKEHHS Mepe 6ecroabiM?
7. Kakue criocoObl 110JIOBOTO Pa3MHOXEHMS BAM U3BECTHbI?

8. I'me 1 KaK MPOUCXOAUT Pa3BUTHE MOJOBBIX KJIETOK Y KHUBOTHBIX ?

9. Yro Takoe orutogoTBopeHue? Kakum oHo ObIBacT?

KonTtpoanpyembie komnerenuuu: OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHMS
Pe3syabrar o0ydyenuss mo teme: ONuChiBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
M3MEHYUBOCTH.

IIepeyeHb BONPOCOB K (PPOHTAJIBLHOMY ONPOCY:

1. Yro uzyuaer reneruka’?

2. [Touemy umenHno I'. MeHenst CYHUTAIOT OCHOBOTIOJIOKHHKOM T€HETHKHU ?

3. Urto Takoe yucTas JIMHUSA U THOpH]T?

4. Yro Taxoe ansenbHble TeHbl (anienu)?

5. Kakune oco0Ou Ha3bIBAIOTCS TOMO3UTOTHBIMH, @ KAKHE - TeTePO3UTOTaMu?

6. Kakue mpu3Haky Ha3bIBAIOTCS JOMUHAHTHBIMHU, a Kakue - perieccuBHbIMU? [IpuBenure
MPUMEPBI JOMUHAHTHBIX M PEIIECCUBHBIX MIPU3HAKOB OPTaHH3MOB.

7. Chopmynupyiite mpaBuio eAnHooOpa3us THOpUI0B NiepBoro nokoneHus . Menaens.

8. Copmynupyiite mpaBuio pacmeruienus [. Menmens.

9. ChopmynupyiiTe 3aKkoH YUCTOTHI TameT . Menaens.

10. B yem ominume AByX NOHATHI: (peHOTHT M TeHOTHTT?

11. Kakoe ckpeniiBaHie Ha3bIBACTCS AUTUOPUTHBIM?

12. ChopmynupyiiTe 3aK0H HE3aBUCHMOTO HACJIEIOBAHUS IPU3HAKOB.

Konrposmpyemsie komnerenuuu: OK 02, OK 04

Pasnen 3. Teopus 3BoJIIOLIUM

Tema 3.1. UcTopust 3BOJTIOIIHOHHOTO Y4eHHs. MUKPOIBOTIONUS

Pesyabrar o0y4eHuss mo teme: XapakTepU30BaTh MPEANOCHUIKM M JBWKYIIUE CHIIbI
BO3HHUKHOBEHUSI MHOTOOOpa3us BUIOB.

IlepeyeHb BONIPOCOB K (DPOHTAIBLHOMY OIPOCY:

1. KakoBBI CHJTbHBIE U CJTa0bIE CTOPOHBI CUCTEMBI opranndeckoro mupa K. Jluanes?
2. ChopmynupyiiTe OCHOBHBIE MOJIOkKEHUs 3BotoinoHHoM Teopun XK. b. Jlamapka.
3.IlepeuncanTe NpeanoCkIKA BOZHUKHOBEHUS JApBUHU3MA.

4.1lepeuncauTe OCHOBHBIE MTOJIOKEHUSI CUHTETUYECKON TEOPUH 3BOJIOLMH.



KonTposmpyembie komnerennuu: OK 02, OK 04

Tema 3.3. Ilpoucxoxaenne 4eJa0BeKa — AaHTPONOreHe3
Pe3yabrar o0yyeHuss mo teMe: XapaKTepU30BaTh MPEANOCHUIKM M JIBHXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOTO0Opa3usi BUIOB.

IlepeyeHb BONIPOCOB K (PPOHTAIBHOMY OIPOCY:

1. JlaiiTe onpenenaeHre aHTPOIIOJIOTHH.

2. Kakue 3agauu cTosT nepes antponosiorueid? M3 kakux paszienoB COCTOUT 3Ta HayKa?

3. Kakue naHHbIe JOKa3bIBAIOT POJICTBO UEIOBEKA C )KMBOTHBIMU?

4. [lepeuncnure XxapaKTEpHbIE YEPThI, OTIUYAIOIINE YETIOBEKA OT )KUBOTHBIX.

5. Kakume Owuonmormueckue M cCOLHaIbHBbIC (DAKTOPBI SIBHIUCH ABIDKYIIMMH CHJIAMH
aHTpornorexesa?

6. [lepeunciuTe 1 0XapakTepU3yiTe OCHOBHBIE CTa/IUU IBOJIIOLUHU YEJIOBEKA.

7. JlaliTe onpeAereHne YEI0BEUYECKUM pacam.

8. Ha kakue pacbl nozapasenstoT coBpeMeHHoe yesnoBeuecTBo? [lepeunciure oCHOBHbIE
MpU3HAKHU pac.

9. IlpuBenute PaKThl, JOKAZHIBAIOIINE SMHCTBO YEIOBEYECKUX Pac.

KonTtpoanpyembie komnerennnu: OK 02, OK 04

Kputepuu oneHuBanus:

«5» - OTBET MOJHBIH, Pa3BEPHYTHIN;

«4» - OTBET JIOCTATOYHO TIOJHBIN, HO €CTh HETOYHOCTH,
«3» - OTBET KPaTKHil U ¢ TpyObIMH OIIMOKAMU;

«2» - OTBET HEBEPHBII WK OTCYTCTBYET.



4.1.2.2. OueHuBaeMasi IMCKYCCHS

Pa3nea 1. KjeTka — CTpYKTYPHO-(DYHKIIMOHAJbLHAS ¢IHHHIIA JKHBOI0

Tema 1.2. CTpyKTYpHO-QYHKIHOHAIbHAA OPraHU3aALM KJIETOK

Pe3yabrar 00ydyeHusi mo teme: Paznnuarh CylecCTBEHHBIC MPU3HAKA CTPOSHUS KJIETOK
OpPraHMU3MOB Pa3HbIX LIAPCTB JKUBOU IIPUPOLBL.

IlepeyeHb BONPOCOB K OLleHMBAEMOM JUCKYCCHU:

1. Kakoe 3HaueHHE UMEIOT ITUTOJIOTMYECKUE 3HAHMSI B )KM3HU COBPEMEHHOTO YeIoBeKa?

2. TloueMy MOXHO YTBEpXKHIaTh, 4YTO XHUMHUYECKHH COCTaB KJETKU SIBIIICTCS
JIOKa3aTeIbCTBOM €IMHCTBA KUBOW MTPUPOBI U OOIIHOCTH KUBOW M HEXKHUBOU MPUPOIBI?

3. TlodeMy yd4eHbIE CUMTAIOT, YTO MPOKAPUOTHI SIBISAIOTCS HamOojee JPEBHUMHU
OpraHM3MaMu Ha Halllel miaHeTe?

4. [ToueMy TPYIHO JICYUTH OOJIE3HU, BBI3BIBAEMBIC BHPYCaMU?

KonTtpoanpyembie komnerenuuu: OK 01, OK 02, OK 04

Paznen 2. Crpoenne 1 GVHKIIMH OpPraHu3Ma

Tema 2.1. CTpoeHue opranusma

PesyabTar oO0yuenuss mo Teme: OIUCHIBaTE CTPOCHHUE W B3aWMOCBSI3b dYacTe
MHOTOKJIETOYHOTO OpraHU3Ma.

IlepeyeHb BONPOCOB K OLlEHMBAEMOI THCKYCCHM:

1. IloueMy 3BOJIOLMOHHOE Pa3BUTHE OPraHUYECKOIO MUpA MOLLIO MO MyTH HOSBICHUS
MHOTOKJIETOYHOCTH?

2. UYro wmewT o0OmEro W YeM OTIMYAIOTCS MEXIYy COO0OW OIHOKJICTOYHBIC,
MHOTOKJIETOYHBIE U KOJIOHHAJIbHBIE OPraHU3MBbI?

3. Kak obecnieunBaeTcsi B OpraHn3Me B3aWMOCBS3b (DYHKIIMOHHPOBAHUS BCEX OpPraHOB?
OTBeT NosICHUTE Ha NMPUMEPE OPraHnu3Ma YeJIOBeKa.

KonTtpoanpyembie komnerennnu: OK 02, OK 04

Pasnen 3. Teopusi 3BoJIIONMH

Tema 3.2. Makpo3Bosonus. Bo3HnkHoOBeHHe M pa3BUTHeE )KU3HU Ha 3emJie

Pesyabrar o0yuenuss mo teme: XapakTepHU30BaTh INPEANOCBUIKA U JBHXKYIIUE CHIIBI
BO3HUKHOBCHU S MHOFOO6paSI/I$[ BHUIO0B.

Hepeqeﬂb BOIIPOCOB K OlleHMBaeMoM AUCKYCCHUM:

1. O6’L$ICHI/IT6, nmouceMy B IPOHECCCC PA3BUTHA KU3HU Ha 3emite OJHU OPraHU3MBbI
BbIMHPAJIU, 4 HOBBIC CUCTEMATUUCCKUEC I'PYIIIILI OPraHU3MOB ITOABIISAIUCE.

2. O6TJSICHI/ITC, MMO4YCMYy KOHCI] HpOTCpOSOﬁCKOfI 9PpbI HAa3bIBAOT BCKOM MENY3, XOTA B 3TO
BpEMA Ha 3emiie 0OMTAIIM HE TOJNHKO KHIIIEYHOITOIOCTHBIE JKUBOTHBIE.

3. Vuennie CUHTAIOT, 4YTO I‘epMa(I)po,I[I/ITBI (KPII.HC‘IHOHOJ'IOCTHBIC, IIJIOCKHME M KOJIBYAaThbIC
YCpBU, HCEKOTOPLIC MOJ'IJ'IIOCKI/I) SBIAIOTCS HauoOoJee JAPECBHUMH KUBOTHBIMHU OpTraHU3MaMU.
KaKOBO, Ha Ball B3ITIA0, 3HAYCHUC 000€moJIOCTH U IMo4UeMy B XOJC 5BOJIIOIIUU CTAJIA npeo6na11aTL
Ppa3acibHOIIOIBIC BUABI.

4. I[OKa)KI/ITC POACTBO OPraHU3MOB PA3HLIX CUCTCMATHUYCCKUX TPYIIIL.

KonTtpouanpyembie komnerenuunu: OK 02, OK 04
Pasnesa 4. Jxonorus

Tema 4.3. buocepa - modaabHast IKOTOrHYECKasi CHCTEMA
Pe3yabrar oOyyenusi mo teme: OnuchiBaTh CBA3b MEXKIY OPraHU3MOM M CPEllON ero




obuTaHus. YCTaHABIMUBATH CBSI3b MEXKIY CTPYKTypaMu Onocdepsl.

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IMCKYCCHH:

1. T'moGanpHOE moOTemeHne: MU} wim peanbHOCTH? UTO BaM HW3BECTHO O JaHHOM
aprneHun? Kakue QaxThl CylIeCTBOBaHHUS WM OTCYTCTBUSL TIJIOOANBHOTO MOTEIUICHHS BaM
U3BECTHBI?

2. O0ObsicHuTe, Kakue (akTOpbl OrPAaHUYMBAIOT PACIIPOCTPAHEHUE KXU3HU B aTMocdepe,
mutochepe, ruapocdepe.

3. Kak MO)XHO 0xapaKkTepu30BaTh HCTOPUYECKHE U3MEHEHUS POJIU YelloBeKa B duochepe?

4. B 4éM COCTOUT IIEHHOCTh OXPaHbI OMOpa3zHooOpasus? UTo MpUBOIUT K COKPAIICHUIO
Ouosnoruueckoro paznoodpaszus? Ilouemy [isi yenoBedyecTBa BaKHO HE JIOMYCTUTH OOEIHEHUS
OonopaznooOpazus?

5. MOXXHO JIi cUMTaTh 3aBEpILICHHBIM IIporecc hopmMupoBanus 6uochepsi?

Kontposmpyemsie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.5. Bansinue coumaaibHO-IKOJOTHYECKNX (PAKTOPOB HA 310POBbE YeJI0BEKA
Pesyabrar oOyueHuss mo Teme: IHTepnperupoBarh pe3yiabTarbl MPOBEICHHOTO
OMOSKOIOTUYECKOTO IKCIIEPUMEHTA C UCIIOIB30BaHIUEM KOJIMUECTBEHHBIX METO/IOB

IlepedyeHb BONPOCOB K OLICHUBAEMOM AHMCKYCCHH:

1. Kak cka3bIBaeTcs COCTOSIHUE MPUPOIHON OKPY>KAIOIIEH Cpebl Ha 3/I0POBhE YesIOBEKa?
Kakue HeusBecTHble paHee OO0JE€3HM MOSBWINCh B pe3yibrare JIeHCTBUS TEXHOTEHHBIX
dakTopoB?

2. B nocnennee BpeMs HaOmomaeTcss TEHIEHIMsS K BceoOLIed KOMMbIOTEpPHU3alMU:
NEPCOHAJBHBIE KOMITBIOTEPHl HCHOJB3YIOTCS Ha pabore, B mkone, aoma. OnHako OHHU
OTIpeJIeIEHHBIM 00pa3oM 3arpsi3HAIOT OKPYKAIOLIYIO0 Cpeily, U 3TO OfiHA W3 Haulojee BaKHBIX
cefiyac sKojormdeckux mpobdseM. UTo 3T0 3a 3arpsA3HEHHE M KaK OHO BIMSET Ha 3/10pOBbE
qesioBeKa?

3. MoxeT 11 4eloBeK XKUTh B OecirymMHOU cpene? UTo sSBISETCS MCTOYHUKOM IIymMa B
OKpy’KarlleM Hac npocrpaHctee? HaszoBuTe mOCIENCTBUS IIYMOBOIO 3arps3HEHHUS s
yenoBeka. Kak Mbl MOjkeM OOPOTHCS C IIIYMOBBIM 3arpsi3sHeHUEM?

4. Ham yacto KakeTcs, YTO C 3arps3HEHUEM OKpY’Karolled cpeibl Mbl CTaJIKHBaeMCs
JIMILb Ha yJIHIIE, U TO3TOMY Ha 3KOJIOTHIO HAIllMX KBapTUp oOpaiaem Mano BHUMaHus. Kakue e
OIACHOCTH IOJACTEPETAIOT HAC JIOMA, M KaK OHU OTPa)KaroTCs Ha HaleM 370poBbe? Kak MOXHO
CHU3UTH BIMSIHHE BPEIHBIX SKOJIOTHYECKUX (DAKTOPOB B HAIIMX KBapTHpax?

5. B 1990-e rr. ®unens KacTpo B Ha3uaaHue CBOMM COTpakAaHaM OTKa3ajcs OT OAHOM
BpPEIHON TPUBBIYKK, 3a YTO ObUI HarpaxaeH MeJanbio BceMupHoOW —opraHu3anuu
31paBooxpaHeHus. OT 4ero oH orkaszancsa? YTo Takoe NacCUBHOE KypEHHE U YEM OHO OIACHO?

6. [ToueMy mpecTHKHO BECTH 30POBBI 00pa3 KUZHU?

Kounrposmpyemsie komnerenuuu: OK 02, OK 04, OK 07

Kpurepun oueHnBanus:

«5» - AKTUBHOE ydacTHe B JUCKyCCHU. BbICKa3bIBaHHE COOTBETCTBYET 33JJaHHOH TeMe,
XapaKTepHU3yeTcsl BBICOKOM HHPOPMATUBHOCTHIO U OPUTHHAIBHOCTBIO, apPTYMEHThI IOAKPETIIIEHBI
yOeIuTeNbHBIMU IPUMEPAMH.

«4» - JloCTaTOYHO aKTMBHOE Yy4YacTHE€ B JAMCKyCCHU. Jlomyckaercs He3Ha4MTEIbHOE
OTKJIOHEHME OT TeMbl JHWCKYCCUM. DBbICKa3blBaHME€ HOCUT OTYacCTH TPUBHAJIbHBIN,
MTOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI NOAKPEIUIEHBI TPUMEPAMHU.

«3» - IlaccuBHOEe ywacTHe B AMCKyCCHU. BBICKa3bIBaHME XapaKTEPU3YeTCs] HHU3KOM
MH(POPMATUBHOCTBIO, CTEPEOTUITHOCTIO, HE OTPAKACT MOJIHOIO MOHUMAaHMS TEMbI JUCKYCCHH.
ApryMeHTsl COPMYIHUPOBAHbI a0CTPaKTHO. [IpuMepsl OTCYTCTBYIOT.



«2» - IlaccuBHOE ydacTHe B UCKYCCHH. BBICKa3bIBaHME HE COOTBETCTBYET 3aJaHHOM
TEMe, OTCYTCTBYIOT apI'yMEHTHI B TIOJIb3Y KaKOH-THOO TOYKHU 3pEHUSI.



4.1.2.3. O0cyxaeHue Mo BONPOCAM JIEKIUU

Pa3znea 1. KieTka — cTpYKTYPHO-PYHKIMOHAJILHAA eTHHHUIIA ;KHBOTO
Tema 1.5. JKu3HeHHBIN HUKJI KJIeTKH. MuTo3. Meiio3
Pe3yabTar 00yyeHus 1o reme: XapakTepu3oBaTh KU3HEHHbBINA IUKJ KJIETKH.

IlepeyeHb BONIPOCOB /1JIS1 00CYKACHUSA:

Kakue n3aMeHeHuUs B KIIETKE MPEANISCTBYIOT JEICHUI0?

OxapakTepu3yite pa3bl MUTO3a B KPaTKO PaCCKaKHUTE, KAK TPOUCXOIMT STOT MPOIIECC.
B uem 3akmrouaercss OMOIOrMYeCKOe 3HAaUCHHE MUTO3a?

Yem Meli03 OTIIUYASTCS OT MUTO3a?

B uem 3akmrouaeTcs OMOIOIHYECKOE 3HAYCHHUE Meiio3a?

agkrownE

Kontpouanpyembie komnerenuunu: OK 02, OK 04

Kpurtepun ouennBanus:

«5» - OTBET NOJIHBIH, pa3BEPHYTHII;

«4» - OTBET JA0CTATOYHO TOJIHBIN, HO €CTh HETOUHOCTH;
«3» - OTBET KpaTKHil UK ¢ rpyObIMH OIIMOKaMU;

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET.



4.1.2.4. TectrupoBaHue

Pa3nen 2. CTpoenne ¥ QYHKIMYM OPraHu3Ma

Tema 2.3. OHTOreHe3 pacTeHui, ’)KMBOTHBIX U YeJIOBEKa

Pe3yabrar 00yuyenus no teme: OnucelBaTh CTaJUU OHTOIEHE3a PACTEHUM, )KUBOTHBIX U
4eJI0BEKa.

TecToBOE 3a7aHNE
1. KTo BBeN B OMOJIOTHYECKYIO HAYKy TEPMUH «OHTOTCHE3»?
1) XK. b. Jlamapk
2) Y. [lapBun
3) O. I I'ekkenb
4) I. Mennenn

2. Ctagust OHOCIOMHOTO 3apOIbIIia:
1) neiipyna

2) Gracrtysa

3) ractpyna

4) me3onepma

3. JIByXCIOWHBIN 3apO/IbIILL:
1) 6nacryna

2) MopyJia

3) Helipyna

4) ractpyna

4. 113 me3o1epMbl OPMHUPYIOTCS:
1) nerkue

2) reveHb

3) KPOBEHOCHBIE COCY/IbI

4) HepBHas cuCTEMa

5. Y MO3BOHOUHBIX KHUBOTHBIX MPSAMOE Pa3BUTHE XapaKTEPHO JJIS:
1) pbIO, 3¢MHOBOIIHBIX, PEITUITHI

2) amuOuii, NTUI], MIEKOITUTAIOIINX

3) 3eMHOBOIHBIX, TIPECMBIKAIOIIIXCSI

4) TTHII, MIIEKOITUTAFOIINX

6. YcTaHOBUTE COOTBETCTBHUE MCXKIAY TUIIaMU HOCTBMGpHOH&J’ILHOFO pa3BUTHUA U
KOHKPCTHBIMH OpraHU3MaMu:

[Ipumepsl Opraau3mMoB Tunsl pa3BUTHS
1) Slctpeb-nepeneasTHUK A) Ilpsmoe pa3Butue
2) Bensinka 0OBIKHOBCHHAS b) Henpsimoe pa3Burue

3) Bosnbrias manma

4) Maiickuii )KyK

5) JlpeBecHas KBakIa
6) l'omy6oit kuT

7) O3epHas IAryImka
8) ITayk-kpecToBUK

7. 3akoH4uTe onpenenenne. ClnusiHUE MOJOBBIX KIETOK -

8. 3akoHuuTe onpenesenne. OrIONOTBOPEHHAS AHIEKIETKA -




9. 3akonuuTe onpeaesnenue. Pazsutue cucreM opraHoB 3apojbIIa -

ITAJIOHLI OTBETOB:

Ne zamanus 1 2 3 4 5 6

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

OTBET OTLIIOJIOTBOPCHHE 3UT0Ta OpraHoreHe3

Kontpoanpyembie komnerenuuu: OK 02

Tema 2.4. 3aK0HOMepPHOCTH HACJICIOBAHUS
Pesyabrar o0ydyeHuss mo teme: OnMChIBaTH 3aKOHOMEPHOCTU HACIEICTBEHHOCTU U
M3MEHYMBOCTU. OIpenensTh BEPOATHOCTb BO3HUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU

Ppa3INIHbIX BSaPIMO,I[efICTBHHX I'CHOB.

TecToBOE 3agaHHKE
1. K B3auMOIEHCTBUAM AJJIEIBHBIX TEHOB HE OTHOCST:

1) anucTas, nonumepuio, MoauUIHpyoLIee JeiicTBUE TeHOB
2) Koonepalno, MHOKECTBEHHBIN aJlIEIN3M
3) cBepXJOMUHHPOBAHUE, KOMIUIEMEHTAPHOCTh

4) KOIOMUHUPOBAHKE, TPOMEKYTOUHOE JOMUHUPOBAHHE

2. [lposiBieHue y reTepo3uroT MPU3HAKOB, JETEPMUHUPYEMBIX JByMs aJUICIISIMU HAOIIO-

JacCTCA IIpu:

1) cBepXAOMUHUPOBAHUU

2) smmcrase

3) KOAOMUHUPOBAHUU

4) onmumepuu

3. HacnenoBanue LIeTBepTOI\/'I rpynmbl KpOBU OTHOCAT K THUITY B3aHMMOJACHCTBHS:

1) xomoMuHUpOBaHUE

2) cBepXIOMUHUPOBAHUE

3) noaHO€ JOMUHUPOBAaHUE

4) npoMeXXyTOYHOE IOMUHUPOBaHHE

4. HacnenoBaHue MIMHIIUIOBONM OKPACKU y KPOJHMKOB KOHTPOIUPYETCS TpeMs ajliensi-
Mu: A, a u ah. Kaxxiast 0co0b sIBIIsIeTCS HOCUTENIEM TOJIBKO JIBYX M3 HUX. DTO IPUMED:

1) KOMIUJIEeMEHTapHOCTH

2) koonepauuu

3) MHOKECTBEHHOTIO aJlJIeu3Ma
4) nonumepuu

5. TlosiBnenre HOBOOOPA30BAHMM MPU COBMECTHOM JICMCTBUU ABYX JTOMHWHAHTHBIX Heal-
JIEJIbHBIX T€HOB, KOIZIa B TOMO3UIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSSHUM Pa3BUBAETCS HOBBIN

MPU3HAK, HAOIIOMAeTCsI TIPU:
1) xoMIIEMEHTapHOCTH
2) koonepauuu
3) NOTHOM JOMUHUPOBAaHUU
4) neficTBUM reHOB-MOAU(UKATOPOB

6. Ecniu oguiH JOMUHAHTHBIN T€H TOJABIISET JEHCTBHUE IPYroro JOMUHAHTHOTO Ie€Ha, TO -

3TO MPUMEP:

1) perieccuBHOTO AMIKCTa3a




2) nmonMMepun
3) IOMHUHAHTHOTO AIHCTAa3a
4) MHOXXECTBEHHOTO ajlIeJIn3Ma

ITAJIOHBI OTBETOB:

N
w

Ne zamanus 1

o
ol

[ep}

OTBET 1 3 1

w
N

Kontpoaupyembie komnerenuuu: OK 02

Tema 2.5. CueniieHHOe HacJleJ0BaHUe IPU3HAKOB

Pe3y.111>TaT oﬁyqemm no teme: OrHCEIBaTH 3aKOHOMEPHOCTH HACJICACTBCHHOCTHU U

TecToBOE 3a71aHKE
1. CueneHHOE HACIIEIOBAHHUE -
1) coBMecTHOE HacieI0BaHUE JTIOOBIX TEHOB
2) COBMECTHOE HacJIeJIOBaHUE TEHOB, JIOKAIIM30BAHHBIX B OJJHOM XPOMOCOME
3) HacJeI0BaHUE TCHOB, KOHTPOJIMPYIOIIUX CXOIHbIC IPU3HAKH
4) HacneqoBaHUE TEHOB Pa3HbIX XPOMOCOM

2. Ha kakux oO0beKTax mpoBoani uccienaoBanus T. Mopran
1) ropox

2) HOYHAsl KpacaBHIIa

3) Myxu 1p030(UITBI

4) MbItm

3. Kakue nmpu3HaKy MOTYT HACIIEIOBATHCS C MOJIOM YeIOBeKa?
1) pocr

2) 1BeT I1a3

3) 1ajIBTOHU3M

4) ciocoOHOCTH K (hu3HYECKOit paboTe

4. Yucno rpynn CUENJICHUs B KapUOTHIIE YeJIOBEeKa
N1

2)2

3) 46

4) 23

5. B omnbitax T. Moprana mnpu CKpelmMBaHUM TUOPHUIHOTO caMmIiia

JUTOMO3UTOTHOM peIieCCUBHOM caMKH (aabb) HaOIM0IaI0Ch

1) nonHOE crerieHue

2) HETIOJTHOE CIETUICHUE

3) He3aBUCHMOE HACJICIOBAHHE
4) cBOOOTHOE HACTIETIOBAHHE

6. Kpoccunrosep - 310

1) 0OMEH TreHeTHYECKUM MaTeprualioM MEXTy Pa3IMdHBIMH XPOMOCOMaMHU
2) oOMeH ¢parMeHTaMH MEX/Iy ayTOCOMaMHt M TOHOCOMaMH

3) oOMeH (hparMeHTaMu MEXy XPOMaTHIAMU OJHOW XPOMOCOMBI

N3MCHYHMBOCTH. OHpCI[CJISITB BCPOATHOCTb BO3HHMKHOBCHHA HACJICACTBCHHLIX IIPU3HAKOB IIPU
CHCIIJICHHOM HaCJICJOBaHHMU.

(AaBb) w

4) 0OMeH UACHTHYHBIMH YYaCTKAMU HECECTPUHCKHX XPOMATHU] OJJHOM Mapbl XpOMOCOM




7. B pomocnoBHOM Mpu PEIIECCUBHOM X-CIETIJICHHOM THUIIC HACIICIOBAHUS
1) onun U3 poauTenel o0s3aTebHO OOJICH

2) 0oNbHBIE B KasKJOM ITOKOJIEHUU

3) paBHOBEPOATHO OOJICIOT MY>KYMHBI U YKECHIIUHBI

4) GOJIbHBI KEHIIMHBI [10 JTUHUHA MaTepu

8. Cuna crenseHus reHoB B XpOMOCOME

1) He 3aBUCHUT OT B3aUMOPACIIOJIOKEHHS T€HOB

2) IpsIMO IPONOPLIMOHAJIbHA PACCTOSHUIO MEXKAY I'eHaMU
3) 3aBHCHT OT COCTaBa I€HOB

4) oOpaTHO NPONOPLUOHAIBHA PACCTOSIHUIO MEX]ly FeHaMHU

9. B Kakux cirydasix MOXKET POIUTHCS JIEBOYKA, OOIeroIas reMopInei?
1) ecnu 310poBasi MaTh TOMO3HMIOTHA, a OTEIl OOJICET TeMO(IITUCH

2) eclid Math reTePO3UTOTHA, a oTell OoeeT reMop e

3) eciu OTeIl ¥ TOMO3UTOTHASI MaTh 3[0POBBI

4) ecnu MaTh FeTEPO3UTOTHA, a OTEL 310POB

10. B kakoMm ciydae poasiTCs 3J0pOBBIE JETH (MaJbdMKU U JIEBOYKH), €CIIU OTel] OoseH

remModuineii?
1) MaTh rOMO3UTOTHA 110 pereccuBHOMY Tpu3Haky (XhXh)
2) MaTh TOMO3HMIOTHA I10 JIOMHUHAHTHOMY Tipu3HaKy (XHXH)
3) mathb rereposurotaa (XHXh)
4) B m00OOM city4ae poasTcs OOJbHBIC IETH

ITAJOHBI OTBETOB:

AN
(6}
(op}
]
oo

Ne 3amanuns 1 2 3

N
=
N
w
()

OTBET 2 3 3

Kountposmnpyemsbie komnerenuuu: OK 01, OK 02

Tema 2.6. 3aKoHOMEPHOCTH H3MEHYHBOCTH

Pe3yJ1bTaT oﬁyqem/m no rTeme: ONucCHBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU H
N3MCHYHMBOCTH. OHpeI[eJ'IHTB TUII MyTalluU IIpH nepeaavde HaACJICACTBCHHBIX ITPU3HAKOB.

TecroBoe 3axanune
1. BoiGepuTe TpH BepHBIX OTBETA U3 LIECTH.
Yem xapakTepu3yeTcss TeHOMHAsI MyTalus?
1) u3mMeHneHnueM HykJeoTuHOU nocnenosarenbHocTy JJHK
2) yTparoil OAHOH XpOMOCOMBI B AUIIJIOUIHOM Habope
3) KpaTHBIM YBEJIMUYEHHUEM YHCIIa XPOMOCOM
4) N3MEHEHUEM CTPYKTYPbl CUHTE3UPYEMBIX OEIKOB
5) yIBOCHHEM y4acTKa XpOMOCOMBI
6) U3MEHEHHUEM UYHCia XPOMOCOM B KapUOTHIIE

2. BoiOepuTe IBa BEPHBIX OTBETA U3 MATH.

MyTannoHHas HM3MEHUMBOCTb II€pENaeTCs II0 HACIEICTBY, TaK Kak
MHOTOKJIETOYHOM OpraHHU3MeE B!

1) Mmuoxkapae

2) salleKIeTKax

3) ma3me KpoBU

4) MEXKJIETOYHOM BEIIECTBE

5) criepmaro3ouax

BO3HHUKACT B




3. BoiOepuTe 1Ba BEPHBIX 0TBETAa U3 NMATH.

Hopwma peaknuu:

1) U3MeHsIeT TeHOTHI OpraHu3Ma

2) onpenaensercs TeHOTUIIOM OpraHu3Ma

3) BeneT Kk MyTaluuu

4) n3MeHsET JIOKYChbl TEHOB

5) popMupyeT B OHTOreHe3€e, B 3aBUCMOCTH OT YCJIOBUH CPeAibl, pa3Hble ()EHOTUIIBI

4. Bce npuBeIéHHbIe HHM)Ke MNPHU3HAKH, KpPOMe [BYX, MOKHO HCHO0JIb30BaTh B
KauyecTBe PUMepa XpOMOCOMHBIX NepecTPoeK.

Omnpenenure ABa MPU3HAKA, «BBIIAJAIOIINX» U3 OOLIET0 CIKCKA, U 3alHIIUTE B OTBET
U pBI, O] KOTOPHIMU OHU yYKa3aHBI:

1) IToBopoT y4acTka Xxpomocombl Ha 180 rpagycoB OTHOCUTCS K MyTaIlUsIM

2) 3ameHa 0IHOTO HYKJIEOTH/1a Ha ipyroi B cTpykrype JHK

3) KonupoBanue yyactka XpoOMOCOMBI

4) YT1para ydyacTtka XpOMOCOMBI

5) I3MeHeHune KoIu4ecTBa XpoMOCOM, KOTOPOE KPaTHO TarjiouJHOMYy Habopy

5. BoiGepuTe 1Ba BePHBIX OTBETA U3 MSITH.

N3MeHYNBOCTH, KOTOpAsi UTPACT PEIIAFOIIYIO POJIH B BOJFOIUH:
1) cooTHOCHTENIBEHAS

2) omnpenenéHHas

3) MyTanuoHHas

4) skoyoruyeckas

5) reHOTHUIIHYECKAs

6. BoiOepuTe A1Ba BepPHBIX 0TBETA U3 NSITH.

K HacnencTBeHHON M3MEHUYMBOCTH HE OTHOCHUTCSI H3MEHYHBOCTH!
1) uHIMBUAYalIbHAS

2) MyTallMOHHAs

3) monuduKaIoHHas

4) xomMOuHaTHBHAs

5) onpezneneHHas

7. BblOepuTe TPH BepHBIX 0TBETA U3 LIECTH.

MyTanroHHast U”3MEHYUBOCTh 00YCIIOBIIEHA!

1) cnupanu3zaiueit XxpoMocoM

2) cnmydailHOM BCTpeYeH raMeT MpH OIUIOA0TBOPEHUH

3) 3aMeHOIl HyKJIEOTH]I0B

4) n3MEHEeHHEeM YHCIla XPOMOCOM

5) HE3aBHCHUMBIM PACX0XKIEHUEM FOMOJIOTHYHBIX XPOMOCOM B Meiio3e
6) BCTaBKOM HYKJIEOTHJIOB

8. YcraHoBHTE COOTBETCTBHE MEKAY XaPAKTEPUCTHKOM MYTAIIMU U €€ BUAOM:

XapakTepucTuKa MyTaluu Bua myranun

1) u3meneHue nocne0BaTeIbHOCTH HYKJIeoTH10B B Mosiekyie JIHK A) rennas

2) U3MEHEHHUE CTPOSHHSI XPOMOCOM b) xpomocomHuas
3) U3MEHEHHUE YUCIIa XPOMOCOM B SiApe B) renomnas

4) NoMUIUIOUAUS
5) U3MEHEHUE MOCIIEIOBATEIbHOCTU PACIIOJIOKEHUS TEHOB

9. ¥YcraHoBUTEe COOTBETCTBHE MEXKIY XapaKTepPUCTHKAMH H3MEHYHMBOCTHM U eé



BUIaAMMU.

XapakTepucTUKU U3MEHYUBOCTH Buibl ©3MEHUNBOCTH
1) usmensier penotun B npeaesax HOPMbI peaKLuU A) MyTannoHHast
2) epenaéTcsi Mo HACIEACTBY b) Momudukanmnonnas

3) 3aTparuBaeT re’bl, XPOMOCOMBI

4) BbI3bIBACT OJJMHAKOBBIC H3MEHEHHS Y BCeX 0co0el Buaa
5) BBI3BIBAET MHUBHIYyaIbHbIE U3MEHEHUS

6) aganTUBHA K YCIOBHUSIM CPEJIbI

9TaJIOHbI 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
No 3aganus 9

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

Kontposmpyemsbie komnerenuuu: OK 01, OK 02

Pasnea 4. DxoJuorus

Tema 4.1. DkoJiornueckue paKTopbl U Cpeabl ;KU3HU

Pesyabrar 00yuenusi mo teme: OmnuChIBaTh CBSI3b MEXIY OPraHU3MOM U Cpeloil ero
oOuTaHus.

TecToBoe 3a71aHue
1. Hayka, nsy4atromiasi CBSI3¥ OpraHU3MOB C OKPYKaIOIIeH cpeoi
1) 300mn0rus
2) 6otaHuKa
3) anatomus
4) sKoJIoTHS

2. ®aKTOphI HEXKUBOU MPUPOABI, BO3ACUCTBYIONINE HA OPTraHU3M
1) abuoTnueckue

2) buotuyeckue

3) aHTpOMOreHHbIE

4) OMOXMMHUYECKHE

3. @aKTOpHkI KUBOI MPUPOABI, BO3AECUCTBYIOIIIE HA OPTaHU3M
1) abuoTnueckue

2) buotuyeckue

3) aHTpOTOTeHHbIE

4) OMOXMMHUYECKHE

4. Bo3zeiicTBue yelloBeKa U €ro X03siCTBEeHHON AEATEIbHOCTH Ha KUBBIE OPraHU3MBbI U
NPUPOIY B IIETIOM

1) abuotnyeckue HakTOpbl

2) 6buotnyeckue GpakTopsl

3) aHTponoreHHbIe (PaKTOPHI

4) huznonoruueckue GpakTopsl

5. DKonorudeckuii (paxTop, BEIXOAIINHN 32 MPEEIIbl BRIHOCIUBOCTH OPTaHU3MOB
1) anTpOnIOreHHBIN

2) orpaHUYMBAIOIITII

3) abnoTHyecKuit




4) CTUMYTTUPYIOIIHIA

6. BiusiHUE )KUBBIX OPraHU3MOB JPYT HA Jpyra
1) abuotnyeckue hakToOpbl

2) buotudeckue (hakTopbl

3) anTponoreHHblie (HakTOPHI

4) puznonornyeckue GaxTopbl

7. buotnueckumu (pakTOpamu SBISIOTCS

1) ocymenne 6070T, BEIpyOKa JIECOB, CTPOUTEIBCTBO JIOPOT

2) pacTeHus1, OaKTepuu, TPUOBI, ’KUBOTHBIC, BUPYCHI

3) napa3uTu3M, XUIIHUYECTBO, KOHKYPEHLINSA, CUMONO03

4) Temneparypa, COCTaB BO3JlyXa U MOYBBI, peibed, CBET, BIAKHOCTD

8. K abuotnueckum ¢akropam cpeabl OTHOCST
1) ocennuii nucronan

2) CTPOUTENBCTBO MIOTHH

3) oOWIbHBIN CHEroma

4) MHTpaITUIO MITHII

9. Boanas cpena obutanus XapakTepu3yeTcs CiaeIyoIMMH 0COOEHHOCTAMU
1) ManbIM coaepkaHueM KUciaopoaa

2) CUJIbHBIMU TIEperajaMu TaBJICHHS

3) HU3KOM TUIOTHOCTBIO

4) orpaHHMYEHHON MPOHUILIAEMOCTBIO JIJISl CBETa

5) obmiMeM CBeTa M BBICOKUM COJIEpKaHUEM KHUCIOpoa

6) 3HaYUTENbHBIMH NIepemnaiaMu TeMIepaTyp

10. HazemHo-BO3aymiHas cpeaa  OOMTaHMA — XapakTepusyeTrcs  CIEIYIOLUMU
0COOEHHOCTSIMU

1) ManbIM coJiepKaHUEM KUCIIOpoJia

2) cUJIbHBIMU IIEpernajamMu J1aBJICHUS

3) HU3KOM IIIOTHOCTBIO

4) orpaHMYEHHON MPOHUILIAEMOCTHIO JIJISl CBETA

5) obunuem cBeTa U BBICOKUM COZIEpP)KaHUEM KHCIopoa

6) 3HaYUTENbHBIMU NI€peNnaiaMu TeMIEepaTyp

TAJOHBI OTBETOB:

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

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

Konrposmpyemsie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.3. buocdepa - ri100anbHasA IKOJIOTHYECKAsA CUCTEMA
PesyabTar 00yuenusi mo teme: OnuUChIBaTh CBS3b MEXKAY OpPraHU3MOM U CpENOM €ro
oOuTaHus. YCTaHABIMBATh CBA3b MEXAY CTPYKTypamu Ouocgepsl.

TecToBOE 3a7aHue
1. SIBneHust KpyroBopoTa BEIIECTB U DHEPTUU, MPOUCXOASAIINE TPU YYaCTUU >KUBBIX
OpPTaHW3MOB, U3YyYalOT HA YPOBHE
1) 6uochepuom
2) OUOTEOIIEHOTHYECKOM
3) nonynasuOHHO-BUA0OBOM




4) opraHu3MEHHOM

2. HeoOxoaumoe ycioBue COXpaHEeHHs paBHOBECHs B Onocdepe

1) »BOMIOLIMSA OPraHUYECKOTO MHUpa

2) 3aMKHYTBII KpyTOBOPOT BEIIECTB U SHEPTUU

3) ycuiieHHe NPOMBIIIJIEHHON U CHI)KEHUE CEeITbCKOXO035MCTBEHHON e TENHbHOCTH
YyeJnoBeKa

4) ycuseHue cebCKOX03SICTBEHHON U CHIYKEHHE MPOMBIIIIICHHOM J1eATeTbHOCTH
YyeJnoBeKa

3. B 6uocdepe

1) Guomacca pacTeHuil paBHa OOMacce KUBOTHBIX

2) buomacca JKUBOTHBIX BO MHOTO pa3 MPEBBIIIaeT OMOMACCy pacTCHHUN

3) 6romacca pacTeHHit BO MHOTO pa3 MPEBhIIAeT OMoMaccy KUBOTHBIX

4) cooTHOIIEHHS OMOMAacC PACTCHHI U )KUBOTHBIX IMOCTOSTHHO H3MEHSICTCS

4. buocdepa SBISAETCS OTKPHITON CUCTEMOH, TaK KaKk OHa
1) ciocoGHa Kk caMoperyJIsIin

2) ciocoOHa U3MEHSTHCS BO BpEMEHH

3) COCTOUT U3 IKOCUCTEM

4) cBsi3aHa C KOCMOCOM OOMEHOM BEIIIECTB

5. Bepxusis rpanuia 6uocdepbl HaxoauTcs Ha BbicoTe 20 KM OT MOBEPXHOCTU 3eMITH, TaK
KakK TaM

1) oTcyTCTBYET KHCIOPOIT

2) OTCYTCTBYET CBET

3) oueHb HU3KAs TeMIIeparypa

4) pa3MenaeTcst 030HOBBIH CIIOH

6. OOGomnouka 3emiH, HaceleHHAs XHBHIMH OpPTaHW3MaMH W TPEOOpa3OBaHHAS HMH,
Ha3bIBACTCS

1) ruapocdepa

2) nurocdepa

3) Hoocdepa

4) 6uocdepa

7. Tlo ompenenenuto B.M. Bepnaackoro Benaymias posib B CO3JaHUU HOOC(HEpHI
MIPUHAJICKUT

1) Gakrepusm

2) pacTeHUsAM

3) xocmocy

4) yenoBexky

8. [Nomnepxanuio paBHOBeCHs B OMocdepe, ee MeTOCTHOCTH CIIOCOOCTBYET
1) coxpanenue GuopazHooOpasus

2) BCelleHUE HOBBIX BUJIOB B DKOCHUCTEMEI

3) co3maHue arpo’KOCUCTEM

4) pacmpeHne TUIOMAAN 3eMelTb, 3aHATHIX KyJIBTYPHBIMH PAaCTEHUSIMH

9. YeroitunBocTh OMOCheps! Kak TII00aTbHON SKOCHCTEMBI OMTPEIEIISETCS
1) pazHOOOpa3mem ee BUIOBOTO COCTaBa

2) KOHKYPEHITUEH MEeX Iy OpraHu3MamMu

3) nonynasMOHHBIMHU BOJTHAMU



4) 3aKOHOMEPHOCTSAMHU HACJIEICTBEHHOCTH U U3MEHUYUBOCTH OPIaHU3MOB

10. Beigenenue B arMmocepy OKCHIOB CEpbI, a30Ta BHI3HIBACT
1) yMeHbLIEHUE 030HOBOIO CJIOS

2) 3acoJieHHe MUPOBOTO OKEaHa

3) BbINIaJICHUE KUCIOTHBIX J0XKICH

4) yBeTUYCHUE KOHIICHTPAIIUH YIJTICKHUCIIOTO raza

ITAJIOHBI OTBETOB:

AN
o1
(o]
~
oo
[{e]

Ne 3amanns 1 2 3 10

OTBET 1 2 3 4 4 4 4 1 1 3

KonTtposamnpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinne aHTponoreHHbIX ¢GakTopoB HA Ouochepy

PesyabTrar o0yuenuss mo Teme: OmnuceiBaTh [OOaJIbHBIE U  PETHOHAIBHBIC
OKOJIOTHYECKHUEC HpO6JIeMI>I U IIyTH HUX MHUHHMHU3AWU. HpezmaraTb CcrocoObI I[CflCTBPI?I I10
0e30MacHOMY TOBEJICHUIO U CHIDKEHUIO BIIMSHHS YelIOBEKa Ha MPUPOAHYIO cperdy. BriOuparh
MEpBI JIJIsl COXpaHEeHUsI OMOpa3HOOOpasusl.

TecToBoe 3aganne
1. AuTponoreHHbie GaKkTOpPHI - 3TO
1) mo0ble 1elCTBUS YeIOBEKa, U3MEHSIOIINE MPUPOTY
2) BIMSIHUE TIPUPOJIBI HA JICHCTBHS YeTIOBEKa
3) yXyIIIeHUE KOJIOTHYEeCKOM CUTYallun
4) ynydiieHHe SKOJIOTUIECKON CUTYaIuH

2. 13 cniiicka BeIOEpHTE MPSIMOM aHTPOIIOT€HHBIH (haKkTOp
1) 5KCHOPT TOTUTMBHBIX TEJJICT

2) IPOU3BOJICTBO MOPOIKEHOTO

3) BeIpyOKa poriu

4) BpIILIaBKa MeTaIlIa

3. U3 criucka BbIOEpUTE KOCBEHHBII aHTPOTIOT€HHBIN (akTop
1) cTpOUTENBCTBO IIIOTHHBI

2) CTPOUTENBCTBO HOBOT'O MTOCETKA

3) MoAepHM3AIMS OYHCTHBIX COOPYKEHUN CTaporo 3aBojia
4) OXOTHUYHUH CE30H

4. ITpsamoii HarpeB Ouocheps! K ueMy IPUBOAUT?
1) U3MEHEHUIO MOTO/IBI

2) U3MEHEHUIO HEOMOIOTHYECKHX MTPOIIECCOB

3) U3MEHEHUIO KiInMaTa

4) HapyIICHHUIO a30HOBOTO CJIOS

5. KpyroBopot kakoro BeliecTBa oka3zaH Ha pUCyHKe?




ps N0 Yrnekucnblii ra3 8 armocdepe

1) Bogopoaa
2) yriepona
3) azoTa

4) xucnopoaa

6. PasBenka, moObIua, mepepabOTKa MOJIE3HBIX UCKOIMAEMBIX - 3TO KaKas JesTeIIbHOCT?
1) ropHO-TeXHUYECKast

2) MH)KCHEPHO-CTPOUTEIIbHAS

3) CenbCKOXO3SIMCTBEHHAS

4) uHXeHepHast

7. CTpouTenbCTBO BOAOXpaHMIHIL, IIIOTHH, ['DC - 3T0 Kakas AesITeNbHOCTH?
1) ropHO-TeXHUYECKAS

2) MH)XUHEPHO-CTPOUTEITbHAS

3) cenbCKOXO3IHCTBEHHAS

8. K uemy nmpuBOAMT CBEIEHUE JIECOB?

1) K I3BMEHEHHIO Ta30BOTO COCTaBa aTMOC(hEpbI
2) K U3MCHCHUIO KIIMMAaTHYECKUX YCIIOBUIA

3) K UI3MCHEHUIO COCTOSHHSI ITOYB

4) Bce OTBEThI BEPHBI

9. U3menenus IpUPOALI B pC3YJIbTATEC IMMPAMOIO BO3JICHCTBUS XO35UCTBEHHON AEATEIbHO-

CTH YeJIOBEKa Ha MPUPOTHBIC 0OBEKTHI — 3TO .... BO3JICHCTBHE

370 ...7

1) kpaTkoBpeMeHHOE
2) HEeTOCPEICTBEHHOE
3) KOCBEHHOE

4) crabunu3upyroiiee

10. BozxeiicTBHe YelOBeKa Ha MPUPOY B MPOIECCE €€ XO3SHUCTBEHHOT'O NCIIOIB30BAHHUS -

1) npupoonoabp30BaHie
2) 5KOJIOTHS

3) akocucTemMa

4) OMOTEXHOJIOTHS



ITaJIOHLI OTBETOB:

Ne 3amanus 1 2 3 4 5 6

o

10

N
N
=

OTBET 1 3 3

Kontpoanpyembie komnerenunu: OK 01, OK 02, OK 07

Kpurtepun ouennBanus:

3a KaXblii MPaBWILHBINA OTBET, HAUUCsAeTCs 1 Oa.
«5» - npaBuwibHO BbINoJIHEHO 91 — 100% 3ananuii;
«4» - mpaBWIbHO BhINOJHEHO 71 — 90% 3ananuii;
«3» - npaBWIbHO BbINOJIHEHO 51 — 70% 3ananui;
«2» - mpaBUWJIBHO BBIMOJHEHO MeHee 51% 3amaHui.




Tabauna 3 - ®opmMa HHPOPMALMOHHON KAPThI 0aHKA TECTOBBIX 3aIaHUI

KosaunuectBo dpopm T3

(¢akTopos Ha 6uochepy

Bcero KonTtposnpyembie
HaumenoBaHue pa3aesioB, Tem OTKpBITOrO 3akpsIiTOro Ha
T3 YnopsizoueHue KOMIIeTEHHH
THIIA THIIA COOTBETCTBHE
Pasnen 2. CrpoeHue W (DYHKUIHMH 34 3 28 3 0 OK 01, OK 02
| opranusma -

Tema 2.3. OHrToreHes pacreHwuil, 9 3 5 1 0 OK 02
*KMBOTHBIX H YeJI0BeKa
Tema 2.4. 3akoHOMepHOCTH 6 0 6 0 0 OK 02
HacJieJ0BaHUs
Tema 2.5. CuemieHHoe HacJjiel0BaHHe 10 0 10 0 0 OK 01, OK 02
NPHU3HAKOB
Tema 2.6. 3aKoHOMEpPHOCTH 9 0 7 2 0 OK 01, OK 02
H3MEHYUBOCTH
Paznea 4. IxoJiorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. dxonornyeckue (PaKTopbl U 10 0 10 0 0 OK 01, OK 02, OK 07
cpeabl sKU3HHU
Tema 4.3. buocpepa - riodaabHasi 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOTHYECKAsl CHCTEMA
Tema 4.4. BuusiHHe aHTPONOICHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07




4.1.2.5. YcTHBIE COO0IIIEHUsI ¢ TPe3eHTaIuei

Paznen 1. KjieTka — CTPYKTYPHO-DYHKIMOHAJLHANA eIMHUIIA KHBOTO

Tema 1.2. CTpyKTYpHO-PYHKIHMOHAJIbHAS OPraHU3ANMS KJIETOK

Pesynbrar o0yuyenusi mo Teme: Paznmuuarh CylIecTBEHHbIE NPH3HAKH CTPOCHHS KIIETOK
OpPraHU3MOB Pa3HbIX L[APCTB KUBOU IIPUPOJBI.

KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 04

Yek-JIHCT 4151 OLEHKH NMPpEe3CHTAllUN 0 BUPYCHOM HJIN 6aKTepI/IaHLHOM 3200/1€BaHUHU
OHGHI/ITe IMPE3CHTAUIO I10 CICAYIOIMIUM KPUTCPUSIM:

Hamaue (1 6amn) /

DNIeMEHTHI COAepKaAHUS
/ep orcyrcTBre (0 6a10B)

1. | TuryneHblld cnaiin (Ha3Banue 3aboneBanus, @O.M.0. aBtopa
IIPE3EHTALIH)

OnuncaHbl IMPHU3HAKHW U CUMIITOMBI 3a00JIeBaHUS

YKazaHbl MyTH NIepeaadn 3a00JIeBaHUs

Omnuncana JUAarHoCTHKa

HpI/IBeIleH MNEPCUCHBb MCII0JIb3YCMbIX JICKAPCTBCHHBIX BCIICCTB

Omnucanbl 0COOSHHOCTH IMPUMCHCHUA AHTHOUMOTHUKOB

Omnucanbl Mepbl MPOPUITAKTUKI

YKa3aHbl ICTOUHUKU HH(pOpMAIIUU

©® N0~ Wi

Co0urofieHre eAMHOTO CTUJIS TPE3CHTAIIMHI

[EEN
©

Marepuan OblI HHTEpECeH

[HEN
=

Marepuain ObL1 MosIe3eH

IIkasa nepeBoaa 0a/JI0B B OTMETKY:

«5» - 11-10 Gannos

«4» - 9-8 Oannos

«3» - 7-6 6amnoB

«2» - MeHee 6 0aIOB MM OTCYTCTBUE pabOTHI



4.1.3. 3ananus, HanpaBJieHHbIe HA GopMHUpPOBaHNe YMEHHI 1 HABBIKOB

Pa3znea 1. KieTrka — cTpYKTYPHO-PYHKIMOHAJILHAA €THHHUIIA ;KHBOTO

Tema 1.2. CTpyKTYypHO-PYHKIHMOHAIBbHASI OPraHU3alHs KJIETOK

Pe3yabTrar 00yueHuss mo Teme:

H3MEHEHHH C IIOMOIIbO MHUKPOCKOIIA.

Pa3znnuare cymecTBeHHbIE IPU3HAKH CTPOCHHUS KIIETOK
OpPTraHU3MOB pa3HBIX LAPCTB XKHUBOM Npuponbl. [IpoBoauTh HaOMIONEHHWE KIETOYHBIX CTPYKTYpP U HX

JlaGoparopHasi padora Nel
CTpoeHue KJieTKH (PacTeHusl, ’)KMBOTHbIE, TPUObI) U KJIeTOYHbIE BKJIIOYEHHUs (KpaxmaJ,
KAPOTHHOHU/IbI, XJIOPOILIACTHI, XPOMOILJIACTHI

Heanb pa0oThl: 3aKpenuTh yYMEHME TOTOBUTH MHKpPOIIpEnaparbl M paccMaTpuBaTh HUX MOL
MHUKPOCKOIIOM, HaXOJIUTh OCOOEHHOCTHU CTPOEHUS KJIETOK Pa3IMUHbIX OPraHU3MOB, CPABHUBATH UX MEXKIY

cO0O1.

1.Bonpocshl A1 10NYCKA K JJa00paTOpHOii padore:

1. Ha3oBHTE OCHOBHBIE YaCTH MHUKPOCKONA U ONUIIATE X (PYHKIUH.
2. Yto Takoe npeIMeTHOe U NOKpOBHOE cTekia? [l 4ero oHu Hy>KHbI?
3. Ilepeuniciute OCHOBHBIE ITpaBHiia PA0OOTHI C MUKPOCKOIIOM.

2.IlpoBeaeHuE ONBITOB

Ob6opynoBanue u nocyaa

MaTepI/IaJ'ILI 1 PCAKTUBLI

1. MuKpOCKOMBI

1.Bona

2. IlpenMeTHBIE U IOKPOBHBIE CTEKJIA

2. Pa3BesieHHBIE B BOJIE APOXKKHI

3. CTexyIgIHHBIE TAJIOUKHU

3. JIyk penyarblii

4. CrakaHbl

5. ®unsTpoBanbHas Oymara (canderka)

6. CTepusIbHBIN 1IaTeNh

ANropuT™ npoBeieHHsI paboThI

BOHpOCLI M 3aJaHUA

1. U3yuyeHne cTpOeHHMs PACTUTEIbHON KJIETKH
1.1. CHATH ¢ BHYTpEHHEH MOBEPXHOCTH MSCHCTOU
YeIyH JIyKOBULIBI TOHKYIO IJIEHKY — 3MHJIEPMY.

1.2. TIomecTuTh KycOueK SMUAEPMBI Ha IPEIMETHOE
CTEKJIO B KaIUTIO BOJIBL.

1.3. HakpbITh 0OBEKT MOKPOBHBIM CTEKJIOM.

1.4. PaccMOTpeTh KIIETKM SIUAEPMBI MOJ PA3IHY-
HBIM YBEJIMUEHUEM MHUKPOCKOTA.

Omnpenenute GopMy KIETOK.

Haiigute snpo, Bakyonu, 00ONOUKY KIET-
KH.

3apucyiiTe HECKOJIbKO KIIETOK SIUIEPMBI,
0003HaYMB HA PUCYHKE: IUTOTLIA3MY, PO,
BaKyOJIH, 000JI0UKY KIETKU

2. U3yyeHue CTpOEHHS )KMBOTHOM KJIETKH

2.1. TIpoBecTH CTEpPWIBHBIM IIIATEIEM C JIETKUM
HQXUMOM TI0 HEOY WJTU TIO JIECHAM.

2.2. HanecTn KameibKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HAKPBITH €€ TOKPOBHBIM CTEKJIOM.

PaCCMOTpI/ITe Ha KOHYHMKC WIMNarcisa B
KallCJIbKC CJIIOHBI CIYUICHHBIC KJIICTKH
OIIUTCIINA.

PaCCMOTpI/ITe Ha Mnpcraparce OTACIILHBIC
KPYIHBIC ITIJIOCKUE KIICTKH HeraBHHBHOﬁ

(rpuobI)

3.1. TlomecTuTh CTEKJISIHHOM TaJ0YKOH KaruIto
pacTBopa ¢ IpOAOKaMH Ha MPEIMETHOE CTEKJIO.

3.2. HakppITh €€ IOKPOBHBIM cTekJoM. Eciu ectb

2.3. Paccmotperp mpemapar npu  OonbiioM | popmel. Bonbiias 4acTh KIETOK MEPTBBIE,

YBEJIUYCHUHU c MIPUKPBITON nuadparMoil | MOTOMY B HUX XOPOIILIO 3aMETHO S/IPO.

KOHJICHCATOopA. 3apucyiiTe HECKOIbKO KJIETOK, 0003HaYbTEe
AIPO U LIUTOIIa3MY.

3. MH3zyuenme cTpoeHHusi KJeTKH Jpoxokeit | Halinure JIPOXIKEBYIO KIIETKY,

paccMoTpeTb ee ¢GopMy U OTICNbHbBIE
YacTH.

3apucyiiTe HECKOJBKO KIJETOK, CHelIaiTe
IIOAITHNCH.




U3JMIIKA JKUJKOCTH, YHAATUTe €€ C IOMOIIbBIO
bunsTpoBaIEHON Oymaru (candeTku).
3.3. PaccMoTpeTh npenapar n1oJ MUKPOCKOIIOM

HUToroBasi KOHTPOJIbHAN YACTh JIA00PATOPHOI Pa00Thl (BLINOJHUTH NUCLMEHHO):

1. U3 kakuX OCHOBHBIX YacTel COCTOUT Jito0asi KieTka?

2. Yto0 0011ero uMeeTcst B CTPOCHUH PACTUTEIBHON M AKHUBOTHOM KJIETOK?

3. UeM pa3inu4varoTCs 3TH KICTKU?

4. Yem 00BSACHUTH, 4TO, OYyYH YCTPOCHHBIMHU 110 €IMHOMY IUIaHY, KJIETKH BEChbMa pa3HOOOpa3HbI
o gopme u pazmepam?

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

Pa3nea 4. Ixojorust

Tema 4.5. Biusinue counajibHO-IK0JOTHYECKUX (PAKTOPOB HA 310pPOBbe YeJI0BeKa

PesyabTar  oOyuenussi mno TeMe: VIHTepnperupoBaTh  pe3yJibTarbl  MPOBEIECHHOTO
OMOIKOJIOTUIECKOTO IKCIIEPUMEHTA C UCTIOIB30BAaHUEM KOJIMYSCTBCHHBIX METOJIOB.

JlaGopaTropHas padora Ne2
YMcTBeHHasi padoTOCNIOCOOHOCTH

Leab padoThl: Hccnea0BaHNE YMCTBEHHOM paboTOCIIOCOOHOCTH.

®opmysaupoBka 3aaanusi: OmnpeneneHne YMCTBEHHOW pPabOTOCIIOCOOHOCTH TOCPEICTBOM
KOPPEKTYPHOI'O TeCTa.

OO6opynoBanue: OykBeHHbIE Ta0NMUIIBI AHPUMOBA; CEKYHIOMED.

YMcTBEeHHast pabOTOCHOCOOHOCTh YEJIOBEKAa 3aBUCUT OT MHOTMX (DaKTOpPOB, COBOKYITHOCTb
KOTOPBIX MOYKHO Pa3JeNIUTh Ha TPU OCHOBHBIE TPYIIITHI:

Quzuonocuueckue ¢hakmopel - BO3pacT, IOJ, YPOBEHb (U3NYECKOT0 U (PyHKIIMOHAIBHOTO
Pa3BUTHSI, COCTOSIHUE 3/I0POBBS, TUTAHHUE U JIP.;

gakmopwl Puszuyeckoco xapakmepa, OTpaxkaroliue reorpapuyeckue, KIMMaTHYeCKUe YCIOBUS
CYILECTBOBAHUS;

ncuxuieckue paxkmopsi - MOTUBALIUS J1€ATEIbHOCTH, SMOLIMOHAJIBHBIN HACTPOil U Jp.

[Tokazarenn yMCTBEHHOH pabOTOCIOCOOHOCTH CIIy’)KaT JUIsi WHTETPAIbHOM XapaKTePUCTUKU
(YHKLIMOHAJIBHOTO COCTOSIHUS OpraHU3Ma.

Xon padorsr:
1. B tabnune Audpumosna (Tabnuua 1) BeruepkuBaiiTe 3ajaHHbIE OyKBbI B T€U€HNUE 4 MUHYT.

Tabmuua 1. KoppexTypnslit Tect (Tabnuia AHQpUMOBa)
CXaBCXEBHMAaXHAUCHXBXBKCHAUCBXBXEHAHU
BHXMUBCHAaBCaBCHAaEKEaXBKeXCBCHaAMUCAHUC
HXUCXBXEKBXHUBXECUCHEUHAUEHKXKUKXEKE
XaKHXCKAaUCBEKBXHAUCHXEKXUCCHAKCKBX
MCHAaNUXAEXKHUCHAXEKEXEHUCHAXKEKEKXBHUC
CHAUMCBHKXBAaMCHaAaXKeXCHaKCBeEeBEauUCHa
KXKEKHEUCHBEXCHAUCKECUKHAECHKXKBHUX
AMCHAEXKBEHHXBEAUCHKAUKEBHBHKBXaBeE
KaXBEHMUBHKXMEHAUKBHUEAKEUBAaKCBEUKCB
HKECHKCBXHUECBXKHKBCKBEBKHHUECAaBUEXE
KEMBKaMCHAaCHaAaMCXaKBHHAKCXaUEHacCHaHu
€BXAKXCHEUCHAUCKBHBKXBEKEBKBHAUCCH
ABCHAKXaCECHAMCECXKBAMCHACaBKXCHEH



BUHKBCHAUNCHCKXABHUHXHBHXKXCXHBHUCHBCAcC
HKCXBHBHACBUCHBHUACHXBXBHUCHACUCKAaUB
K€CEHMHCHCCACHUXBKCBHCHACAaNCHKBXHUNKXHKC
CaAaKAaCKXCBCKXCKXHAQUNCHKABCBCCHAUCCKX
NHCHECEUCHBUCXKBXCHBHAKHCXAaHUECBKECKHUCXC
BXBAaKCHCHANAUCHAKCXKUBXHHUNKCHAUBCCH
CHAaUHKBCXKXBCCKHCXHWAaCHAKCXKBXBXcf€accC
CKXCKHAUBKBKXCUKXHNCHAUNKXAaKCHAQHNCHBK
NHCHAUCHKXAaKCHUBAUNCBKUXBAaUBXCHHUXBHK
XBCKKCHUKCXAUNCXCHANHNCXCECXCKCHHNCBHCK
ABCHAXHNAaKBCUBCAaNKBABHXHABXKCEBXXCK
CHaBCCKBXCKCHAQKXBCHXCBCXKAaCHBXHHUCaA
K€EBCXHBUXHBKAHCCHKXHNAaHCKAaCUBCHUHUXAK
KHNCHHCKHBHCXXAaHNBCHHAQHANXHHUXKBXaHuCK
NHCHKCHKXAaHMHAQBUCHUBCHKAaUCXAaUCCHABHaAa
NHCKAaUBKXAaKHNHCHBUCKXAaUXBKAaHUCXBBCKBC
HaAaHNCHUXCKBKHCHAQUCHXHAQUCBCXBCKAaNCXUB

2. Ilo oxoHuaHum pabOTHl MOJCUMTANTE O0OIIEe KOIMYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIYEPKHYTHIX OyKB (M), o0liee KOJIUIeCTBO OyKB, KOTOPOE HEOOXOAUMO OBLIO BEIYCPKHYTH

B MpOocMOTpeHHOM TeKcTe (N) B Komr4ecTBO OmmoOoK (n).

3. Beruncaure:
KO03(pPUIIMEHT TOYHOCTHU BBINOJIHEHUA 3a1aHus (A):

A=M/N;

K03(pPUIIMEHT YMCTBEHHOM npoaykTuBHOCTH (P):

P=AxS;

o0beM 3putenbHOi nHpopMmaruu (Q, OuT):

Q=0,5936x S,

rae 0,5936 — cpennuii 00beM HHGOPMAIIUK, TPUXOIAIIUNCS HA OIUH 3HAK;
CKOpOCTb IepepaboTku nHpopMauu, OuT/c:

ClIN=(Q-2,807xn)/T,

rae 2,807 6uta — norepst UHPOPMALIUU, TPUXOASIIEICS Ha OIMH IPONYIIEHHBIN 3HAK;
T- Bpems BbINONHEHN 3a/1aHus, C;

YCTOWYMUBOCTH BHUMAHUS:
YB=S/N.

4. JlaHHbIE pacueToB 3aHecUTe B Tabnuiy 2. OnpeaenuTe CpeaHerpynnoBble 3HAYCHNUS.



Tabnuna 2. Pe3ynbrarel nccieqoBaHusl YMCTBEHHOM pabOTOCIIOCOOHOCTH

Jlaanubie A

P Q

CIIn ¥B

NupuBuyanpHbIe

CpenHerpynnoBbie

5. OpUEHTUPOBOUHO OLIEHUTE YMCTBEHHYIO pabOTOCIIOCOOHOCTD 1O JAHHBIM TAOJIHUIIBI 3.

Tabnuua 3. Kputepuu ouenku ymcteHHoro tpyaa (Aaunos H.H., 2005)

KonnuectBo Tpyna - npocmorpe-

KauectBo Tpyna - nonyiieHo

OrneHka
HO 3HAKOB OIIMOOK
Ot1anaHO bonee 1000 2 1 McHee
Xopo1o 900-1000 3-5
VYIOBIETBOPUTEITHLHO 800-900 6-10
HeynoBneTrBopuTenbHo Menee 800 11 u Gonee

6. OueHuTe ypOBEHb HHAMBUAYAIBHON pab0OTOCIIOCOOHOCTH B CPABHEHUH CO CPEIHErPYNIIOBHIMU

1 OCHOYHBIMH JaHHBIMHU.

3az[aHHe ABIIACTCA HpO(i)CCCI/IOHaJ'ILHO-OpI/IeHTI/IpOBaHHHM.

KonTpoaupyemsie komnerennun: OK 02, OK 04, OK 07, [IK 3.1

Paznen 1. KiieTrka — CTPYKTYPHO-DVHKIMOHAJLHANA eIMHUIIA KHBOT'O

Tema 1.2. CTpyKTYpHO-QYHKIMOHAIbHASI OPraHU3alusl KJIETOK
PesyabTar oO0yueHuss mo Teme:

OpPraHM3MOB Pa3HbIX L[APCTB )KMUBOU IPUPOJIBI.

IIpakTuyeckoe 3ansaTue Nel

Paznuuarsp CYHICCTBCHHBIC TIPHU3HAKKU CTPOCHUS KIICTOK

BupycHbie n 0akTepuajbHble 3a001eBanns. QO0muye NPUHIMIIBI MCIIOIb30BAHUSA
JIeKapCTBEHHBIX BemecTB. OCO0eHHOCTH NPUMEHEHU AHTUOMOTHKOB.

®opmyJIMPOBKA 3alaHUsA: [IOArOTOBBTE YCTHOE COOOILEHHE C Mpe3eHTauuend 00 OJHOM
BUPYCHOM WK OakTepuaibHOM 3a0o0jeBaHUU U3 nepedHs. Pabora BeimonHseTcs B mapax. B crpykrype
COOOWIECHNUS U NIPE3EHTALUU HEOOXOMMO OTPA3UTh!

Jnarnoctuka

LNk wNE

Ha3zBanue 3a0oneBanus
[Ipu3Haky U CUMOTOMBI 3200JI€BaHUS
[TyTu nepenauu 3a60s1eBaHMs

Hcnonp3yemble JIEKapCTBEHHBIE BEIIECTBA
Oco0eHHOCTH TPUMEHEHHSI aHTHOMOTHUKOB
Meps! npoduIaKTUKN

WcTtounnku nHpopmanmu

IIpumepHBbIii NepedyeHb BUPYCHBIX U 0aKTepUaJIbHBIX 3200/1eBaHUI YeJI0BeKa

Bupycunlie nudexnuun:

COVID-19,

TpUIIII,

OPBH,

BHUPYCHBIE I'€IIaTUTHI,
BUY,

MH(MEKIMOHHBIA MOHOHYKIIE03,

repriec,



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

BETpsiHAS OCIIa,
KOPB,
KJICIIIEBOH PHIIEDATHUT.

bakTepuajbHble HH()EKIHH:
TTU3CHTEPHUS,

CaJIbMOHEIIES,

TyOepKyIes,

xoJepa,

qyMma,

cubupckas s3Ba,

KOKJIFOIII,

CTOJIOHSIK.

KonTpoaupyemsbie komnerennuun: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTYpHO-QyHKIHMOHAIbHBIE GAKTOPHI HACIEICTBEHHOCTH

Pesynbrar oOyuyenuss mo Teme: Pazinuarh CylIeCTBEHHBIE NPHU3HAKK CTPOCHHS KIIETOK
OpraHu3MOB Pa3HbIX LAPCTB XKUBOH Npupoasl. OnpenensaTe nocienoBareabHocTh HykineotuaoB JHK u
PHK.

IIpakTnueckoe 3ansaTHe Ne2
Pemenue 3aga4 Ha onpeaesieHue MOCJIe10BATeIbHOCTH HYK/JI€0TH/I0B, AMUHOKHMCJIOT B HOPME H B
cJiydyae M3MEeHEeHHUs MocjaeaoBarebHOCTH HyKJeoTu10B IHK

He.]'lb: HAy4YUThCAd  PCeIIaTb TUIIMYHBLIC 3aJa4ud Ha OINPCACICHUC TMOCICAO0BATCIBbHOCTU
HYKJIICOTUAO0B, aMUHOKHCJIIOT B HOPMC U B CJIy4aC U3MCHCHUS ITOCICA0OBATCIIbHOCTH HYKIICOTUI0B Z[HK

(I)OpMyJ'II/IPOBKa 3alaHMs: PCIINTC 3a4a491 Ha YCTAHOBJICHUC ITOCIICA0BATCIIbHOCTH HYKJICOTU/IOB,
AMHWHOKHUCIIOT B HOPME U B CJIy4ac U3BMCHCHUS ITOCJIICAOBATCIIbBHOCTH HYKJICOTHI0B Z[HK

3anaya 1. Onna u3 nenouek JJHK nmeer nocnenosarensHocTs Hykneotua: AI'T ALl AT AT
OI'A TTT ANI. Kakyro mnocienoBarelbHOCTh HYKICOTHAOB HMMeeT Bropas Ienouka JIHK Ttoit ke
MOJIEKYJIBL.

3anada 2. [locnenoBarenbHOCTh HYKICOTHIOB B Hadalle T€Ha, XpaHsiiero nudopmaiuio o 6emke
uHcynuHe, HaumHaetcs Tak: AAA [ALl T OTT I'TA TAll. Hamumure mnocienoBaTenbHOCTH
AMUHOKHCIIOT, KOTOPOI HAYMHAETCS LElb UHCYJINHA.

3anava 3. Yuacrok monekynsl ”PHK coctout u3 nocnenosarensHocTy Hykieotuaos: ['TIY-AT'TI-
ATY-VI'V-IHAI. U3 xakux aMHHOKHUCIIOT OyJET COCTOSITh OETOK, CHHTE3UPOBAHHBIN Ha 3TOW MOJIEKyIe?
Omnpenenure nmocienoBaTebHOCTh Hyki1eoTu0B B 1ienu JIHK, ¢ koTopoit nmpou3oliia TpaHCKPUIIIHSI.

3amagya 4. VYdyacTok O€JIKOBOH MOJEKYJIbl COCTOMT U3 CIEIYIOUIed I0CiIeA0BaTeIbHOCTH
AMUHOKHCIIOT: METHOHHH - apTUHUH - AJJaHWH - NIAIHUH. ONpenennTe BO3MOXKHYIO MOCIEN0BATEIbHOCTh
HyKJ1eoTH10B B Mojekyie /JHK.

3anaga 5. Kak usmenurcs cTpykrypa Oenka, eciu u3 kogupytrouieit ero nenu JHK: I'-A-A-T-T'-T-
A-T-II-T-A-T" ynanuts 4-i1 HyKI€0THA?

3anmaua 6. Omnpenenute Tpurietsl (antukononsl) TPHK, yuactByromme B cuHTe3e Oenka, eciu
xogupytouii pparment AHK cocrout u3 nykneorunos: I'-I'-T-A-LI-T-A-T-I'-T-1I-A-A-I'-A. Ckonbko
TPHK y4actByeT B cunTe3e Oenka? Kakue aMUHOKHCTIOTH 3aKkoaupoBansl B 3Toi JIHK?


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

Kpurepun oueHuBanms:

«5» - BCE OTBETHI BEPHBI;

«4» - nomyliieHa ofHa omuoKa;

«3» - IOMYIIEHBI 2 OTUOKHY;

«2» - pomymuieHsl 3 u Oosnee omKuOOK Wi paboTa He BHINOJIHEHA.

Kontpoaupyembie komnerenuuun: OK 01, OK 02

Pa3nen 2. CTpoenne ¥ QYHKIMYM OPraHu3Ma

Tema 2.4. 3aK0HOMePHOCTH HaCJICIOBAHUSA

Pesynbrar o00yuyeHuss mo Teme: OnuchbiBaTh 3aKOHOMEPHOCTH  HACIEACTBEHHOCTH MU
U3MEHUYUBOCTH. ONpenesisaTh BEPOSTHOCTh BOSHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU MOHO-, JIU-,
MOJIMTMOPUIHOM U aHAJIM3UPYIOLIEM CKPEIMBaHUH.

IIpakTHyeckoe 3ansaTHE Ne3
Pemienue 3a1a4 Ha onpejesieHue BEPOSSTHOCTH BOSHMKHOBEHHUS HACJIEACTBEHHBIX PU3HAKOB NIPH
MOHO-, IU-, MOJJUTHOPUIHOM H AHAJU3UPYIOIIEM CKPEeIUBAHUH, COCTABJIEHHE FeHOTUIIHYECKUX
CXeM CKpelnuBaHus

Leab: HAayuyuThCA pelIaTh TUINWYHBIE 3aJa4d HA ONPEACICHUE BEPOSITHOCTH BO3HUKHOBEHHS
HACJIEICTBEHHBIX MPU3HAKOB MPU MOHO-, TU-, MOJIUTHOPUIHOM U aHATU3UPYIOIIEM CKPEIIMBAHHH.
DopMyJTHPOBKA 3aJaHUSA: PELIUTE 3a/1a4U, COCTABUB CXEMbI CKPEILIMBAHUS.

3amaga 1. Y dvenoBeka albOMHHM3M W CIOCOOHOCTH MPEUMYIIECTBEHHO BIAJIETh JIEBOW PYKOH -
peliecCuBHBIE MPU3HAKM, Hacleayloluecs He3aBUCUMO. KakoBbI I€HOTHIIBI pOJUTENEH ¢ HOpMaJbHOM
MUTMEHTANWEH U BIaJICIOIINX MIPABOM PYKOH, €CIIN Y HUX POIWIICSA PeOCHOK alb,OMHOC | JIeBIIa?

3amaga 2. Y denoBeka MPaBOPYKOCTh JIOMHHHPYET HaJ JIEBOPYKOCTBIO, Kaperia3ocTh Haj
roy6oria3octbio. ['omy0ornasblii mpaBiia KeHUIICS Ha Kaperaa3oil mpasiie. Y HUX POAUIOCH ABOE JeTe
- Kapemias3blil JIeBIIa W TOMyOorIas3plid mpasma. OT BTOpPOro Opaka 3TOTO K€ MYXYHUHBI C Kaperiazon
MPaBIION POMUIIOCH JEBATh Kaperaa3blX MAeTel, oka3aBIIMXCS mMpaBmamMu. ONpeaenuTh TE€HOTHUIIBI
MYKYUHBI 1 obeux JKCHIIIUH.

3amaua 3. VYV yesoBeka KOCOJANOCTh JOMHHHPYET HaJl HOPMajbHbIM CTPOCHHMEM CTONBI, a
HOpPMAaJIbHBI OOMEH YITIEBOJIOB - HaJ caXxapHbIM auadeToM. JKeHIMHA, UMEeIoIIas HOpMajabHOE CTPOCHHE
CTOIIbI U HOpPMaJIbHbI OOMEH YIVIEBO/OB, BBIILIA 3aMyX 3a KOCOJIAIIOTO MYXYHWHY C HOpPMaJbHBIM
oOMeHOM yrieBogoB. OT 3Toro Opaka poAMJIOCH JABOE JETeH, y OJHOTO M3 KOTOPBIX DPa3BHBAJIACh
KOCOJIaNoCTh, a Yy JPYroro - caxapHbli nuaber. MOXXHO JM ONpENeNUTh TE€HOTUIIBl POAWUTENEH IO
¢benoruny ux gereit? Kakue eme reHOTHIBI U ()EHOTHIIBI I€TeH BO3MOXKHBI B JAHHOM ceMbe?

3amaga 4. V Iletn m Cammm kapue miasza, a y ux cecTpsl Mamm - roiayOble. Mama 3Tux aerei
roixyOoriazas, XOTsl €€ pOIUTeNn uMenu Kapue mia3a. Kakoi mpusHak gomunupyer? Kakoi nBer mas y
nansl? Hanuimure reHOTUIIBI BCEX NEPEYUCICHHBIX JIULL.

Kpurepun onenuBanus:

«5» - BCE OTBETHI BEPHHBI;

«4» - nomyIieHa ofHa OmuoKa;

«3» - IOMyIIEHBI 2 ONTUOKH;

«2» - pomyiieHsl 3 u 6onee omMOOK UM paboTa HEe BBHITIOTHEHA.

Kontponupyembie komnerennun: OK 02, OK 04



Tema 2.5. CuenieHHOe HacJieJ0BaHHe PU3HAKOB

Pesynbrar o0yuyeHuss mno Teme: OrnucbiBaTh 3aKOHOMEPHOCTHM HACJEJICTBEHHOCTH U
U3MeHYUBOCTH. OIpeesiTh BEpOITHOCTh BOSHUKHOBEHUS HACIIEACTBEHHBIX MPU3HAKOB MPU CIETIEHHOM
HacCJIEJOBaHUH.

IIpakTnueckoe 3ansaTHe Ned
Pemienue 3a7a4 Ha onpenesieHUe BEPOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX IPU3HAKOB
NPHU CHENVICHHOM HACJIEe0BAHNH, COCTABJICHHE e HOTUIIMYECKUX CXeM CKpelUBaHUsA

I_[e.m,: HAy4YUTBCS PCHIATh TUIHWYHBIC 3aJa4u Ha OIPCACICHUC BCPOATHOCTH BO3HHUKHOBCHUA
HACJICACTBCHHBIX ITPHU3HAKOB ITPU CHCIIJICHHOM HACJICOBAaHUU.
(I)OpMyJIHPOBKa 3aJaHuA: pCUINTC 3a1a4r, COCTAaBUB CXEMbI CKPCIIMBAHU .

3anada 1. I'ensl A u B cuenensl, cuia cruemienus pasasercs 20 mopranugam. Kakue ramMers! v B
KaKOM COOTHOLICHUH OyIyT BOSHHMKATh B XOJI¢ Mei03a Y IUTE€TePO3UTOTHOTO OpraHu3ma’?

3amaua 2. 'emoduing U 1aabTOHU3M HACIEAYIOTCS KaK PElleCCHBHBbIC MPU3HAKU, CUEIUICHHBIE C
X-xpomocomou. Paccrostnue mexay renamu 9,8 MopraHuibl.

a) [leByiika, oTell KOTOpOil CTpajaeT ONHOBPEMEHHO TeModuineld W AalIbTOHU3MOM, a MaTb
3710pOBa U MPOUCXOIUT U3 OJIArOMOIyYHON MO 3TUM 3a00JIEBaHUSAM CEMbHU, BBIXOAUT 3aMYK 32 3I0POBOTO
MyxurHy. OnpeaenuTe BepoSTHbIE TEHOTUIIBI U (DEHOTHUIIBI IeTEH OT 3TOTO Opaka.

0) JKenmmHa, MaTh KOTOPOH CTpajana JaJbTOHU3MOM, a OTell reModuineii, BCTymaeT B Opak ¢
MY>KYMHOHM, cTpajalmuM obOoumu 3aboneBanusmu. Omnpenenute ¢deHoTumnsl aeteil. Ompenenure
BEPOSITHOCTh POXKJICHUS JIETEH B 3TOM CEMbE OJHOBPEMEHHO C 000€MH aHOMAJTUSIMH.

3amaya 3. Karapakra ¥ TOMMOAKTHINS OOYCIIOBJICHBI JTOMUHAHTHBIMH ayTOCOMHBIMH TECHO
CLIETIJICHHBIMU T€HaMH (T.e. KPOCCHUHIOBep He oOHapyskuBaercs). JKeHIMHa yHaclenoBala KarapakTy oT
Marepu, a TOJUIAKTHINIO OT OTHa. Ee My HOpMaleH B OTHONIEHHH OOOMX TPU3HAKOB. UTO MOXKHO
OXMJIaTh OT UX JETel: OIHOBPEMEHHOTO MOSBICHUS KaTapaKThl M MOJUAAKTUINN, OTCYTCTBHSI 000X 3TUX
MIPU3HAKOB WJIM HAJWYHSI TOJBKO OTHOM aHOMAIINH - KaTapaKThl MM TOJIAJAKTHINH?

3amaya 4. ['eH 1BETHOW CIIETIOTHI U T€H HOYHOM CIEMOTHl HACIEIYIOTCS KaK peleCCUBHBIC
CUEIUIeHHble ¢ X-XpoMOcOMOW. PaccTosHue wMexay 3TUMH TeHaMmHu cocTaBisier 50 MopraHu.
OrmpeienuTe BEpOSTHOCTh POXKICHUS JETEH OTHOBPEMEHHO ¢ OOEMMU aHOMAJIMSIMH B CEMbE, TJI€ KEeHa
MMEET HOPMAJIBHOE 3pEHUE, HO €€ MaTh CTpajJiajla HOYHOM CJIENOTOM, a OTEll - IBETHOU ciienoror. Myx ee
HOPMAJIEH IO ATUM MPU3HAKaM.

Kontpoaupyembie komnerenuun: OK 01, OK 02

Kpurtepun ouennBanus:

«5» - BCe OTBETHI BEpPHHBI;

«4y - momyIeHa o/IHa OIINOKa;

«3» - AOMYIIEHBI 2 OLTHOKHY;

«2» - nonymieHsl 3 u 6osiee omMOOK Ui paboTa HE BHIMOTHEHA.

Tema 2.6. 3aK0HOMEpPHOCTH U3MEHYNBOCTH
Pesynbrar o0yuyeHussi mno Teme: OrnucbiBaTh 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH U
N3MCHYMUBOCTH. OHpe)IeJISITB TUIT MYTallUU ITPU IIE€PEAAYC HACICICTBCHHBIX ITPHU3HAKOB.

IIpakTHyeckoe 3anaTHE NeS
Pemenne 3aga4 Ha onpeesieHHe THIIA MYTALMY NIPH Mepeaayde HACIEACTBEHHbIX IPU3HAKOB,
COCTABJICHHE FTeHOTHIIHYECKHUX CXeM CKpellUBaHUs



Henb: HayuuThCcs pemiarh TUMUYHBIE 3a7adydl HA OMNpENeNIeHHE TUIa MyTaluu IpU Mepenade
HAaCJIEICTBEHHBIX TPU3HAKOB.
@opMyJIHPOBKA 3aJaHUS: PEIIUTE 337a4H, COCTABUB CXEMBbI CKPEIIIMBAHHUS.

3agada 1. B pesynbrare MyTaluu Ha ydacTke reHa, cogepkamieM 6 tpuruietoB: ['TL-TI T-LIALL-
ALT-AIT-IIAA, npou30nuUI0 3aMeIIeHHEe B TPEThEM TPHUILIETE: BMECTO aJICHHMHA OOHApPY>KEH ITUTO3HH.
Hamnumure cocTaB aMHUHOKHCIIOT B IOJUIIENITUAE 10 MyTallMy U IIOCJIE HEE.

3amaga 2. Y OOJIBHBIX CEPHOBUIAHOKJICTOYHOM aHEMHEH B MOJIEKYJIe TeMOITIOOMHA BaJIMH
3aMelaeT IyTaMUuHOBYIO KUcioTy. YeM ornuuaercs JJHK denmoBeka, 601HHOTO CepHIOBHIHOKICTOUHOM
anemuei, ot JJHK 310poBoro yenoBeka?

3amava 3. B amiene qukoro Tuna (MCXOAHBIA T'e€H) MPOU30IIUIA CASAYIOIIAs My TallHs:

Annens qukoro tarma HII-I'T T- AL -LILILT

MyranThsiii amnens HAL-TTT-ALL-LIIL]

Onpenenure By myTtauu. CpaBauTe (hparMeHTHI OCIKOBOW MOJICKYJIbI, KOAUPYEMOH HCXOIHBIM
U MyTaHTHBIM reHamu. Kakue peHoTunueckre n3MeHeH!s MOTYT MOCIIEeI0BATh 32 ’TUM COOBITHEM?

3anaua 4. Kakue u3MeHeHHs] IPOU30MIYT B CTPOCHUU Oe€lika, eciiu BO (hparMeHTe MOJEKYJbl H-
PHK, umeromem cocraB AIA-THHA-YIHY-LIYA, npousoiiger 3ameHa HYKJIEOTHAA B MOJOXEHUU 3 Ha
TyaHHH, a B TOJIO)KeHUHM 7-Ha ajneHuH? IlocTpoiiTe cooTBeTCTByrOIME Kaxaomy Bapuanty u-PHK
(parMeHT MOJUIENITHAA U YIACTOK MyTaHTHOTO TeHA.

3amaga 5. Axonaporuiazus (KapJMKOBOCTh) OOYCIIOBJI€HA JOMHHAHTHBIM TE€HOM. Y CEMHU U3
BOCbMH POXKJICHHBIX KapJIUKOB POAUTENN ObUIM HOpMaibHbIMH. OOBSCHHUTE, MOYEMY y HUX POJMIUCH
netu-kapnuku? Kakoil 3to Bua myrauun? Kakumu mMoryT ObITh AeTH B Opake Kapiuka U HOPMaJlbHOU
AKEHIIUHBI?

3anada 6. Y MyX4UdHBI OIUH T71a3 KapuH, a Apyroi — roy0oii (momobHoe siBneHne HaOIoaaeTcs y
JMalku U cobaku amsickeH manamyT). [lompoOyiite 0OBSICHUTH, KaK 3TO MOIIO mpou3oiTu? Kakoil tum
W3MEHUYMBOCTH HaOIOAaeTCsl B IPUBEICHHBIX MpUMepax?

KonTpoaupyemsbie komnerennun: OK 01, OK 02, OK 04

Kpurepun onenuBanus:

«5» - BCe OTBETHI BEPHBI;

«4» - gomyIiieHa ofHa omuoKa;

«3» - TOMyIIEHbI 2 OMHNOKH;

«2» - pomytieHs! 3 u 6onee omMOOK WM paboTa HE BBHITIOTHEHA.

Paznen 4. Jxojorus

Tema 4.2. Ilonyasiuus, coo01IeCTBA, IKOCUCTEMBI

PesyabTar o0yuenusi no teme: OMUCKHIBATH CBSI3b MEXKAY OPTaHU3MOM M CPEIO ero oOUTaHUs.
YcTaHaBIMBaTh CBA3b CTPYKTYPBI U CBOMCTB DKOCUCTEM.

IIpakTH4eckoe 3aHATHE N26
Pemenue NpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 32JaHUH 110 NIEPEHOCY BelecTBAa U JHePruu B
IKOCHCTEMAX € COCTABJIECHHEM TPOPHUYECKUX Leneld U MupaMu 0MOMacChl U JHEPTrUHU

Ieab: HaydynThbCs pemIaTh NPAKTUKO-OPHUEHTHPOBAHHBIE PACUETHBIE 3aJaHMS 10 IEPEHOCY
BEILECTBA U SHEPTUH B IKOCUCTEMAX.

®opmyaupoBka 3aaanusa: Pacuer cpoka ncuepnaHusi IpUPOAHBIX PECYPCOB.

®ajyna: Pa3BuTHe 4enoBeueckoro o0IecTBa HEBO3MOXKHO 0€3 B3auMOJeHCTBHS ¢ npuponoit. Jlo



HEKOTOPOr0 BPEMEHM OTPHULATENIbHbIE MOCIEICTBHUS XO3SWCTBEHHOW W WHOM JAESATENIBHOCTH YEIOBEKa
KOMIICHCUPOBAJIM CHOCOOHOCTBIO MPHUPOAHBIX CHCTEM K caMoBOccTaHOBJIeHHI0. Ho K cepenuHe
JBAJATOrO CTOJIETUS CUTyallusi U3MEHWJIACh: OKpY>Karollas IPHUPOAHAsl Cpela YK€ HE B COCTOSHUU
KOMIICHCUPOBATh IOJIHOCTBIO IIOCIEACTBUS BO3JECUCTBUS POCTAa YMCICHHOCTH JIIOAEH M PACIIUPEHUS
MIPOU3BOJCTBA. 3arpsi3HEHbI BOJA, BO3YX, PACTE€HHUsI, BBIIAJAIOT KHUCJIOTHBIE JOXKIH, 3PO3HS BBIBOAUT
MIOYBBI U CEJIBCKOXO3SHUCTBEHHOTO 000pOTa, MOJSPHBIC JIbJIbI TAIOT U3-3a MOTEIJICHUS KJIMMara, UCYe3atloT
MHOTHE€ BHJIbl >KMBOTHBIX W PACTCHUI, HaceJeHHE MNpPUOOpEeTaeT XpPOHUYECKHUE 3a00JIeBaHUS, PACTET
cMepTHOCTh. CyIliecTByIoIIas celyac HHTEHCUBHOCTh AHTPOIMOTCHHOIO BO3JCUCTBHUS BEAET HAILy
IJJAHETY K UCTOLIEHUIO U Jerpajalyu.

3aganme: OLEHUTE CPOK HMCUEPIIAHUS MPUPOAHOIO pecypca, €ClId U3BECTEH YpPOBEHb JOOBIYU
pecypca B TEKyIIEM IOy, a HOTpebIeHe pecypcoB B MOCIEAYIOLIUE TO/Ibl OyeT BO3pacTaTh C 3a1aHHOM
CKOPOCTBIO MPHPOCTA €KErOJHOr0 norpediaenus. Kakoil mpupoaHblil pecypc UMEeT caMblid TOITUH CPOK
HCYEPIIAEMOCTH U KaKOW — HAUMEHbIINN?

Tao6anna 1 - Ucxonublie 1aHHBIE

Pecype sanacpeeypen @, | fofa peeypea g I%fi/i;;p
KamenHbIi yroJib 6800 3,9 2
[Tpupoansrii ras 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
AroMuHni 12 0,016 1,6
VYpan 300 0,2 2

I[J'IH pacycTa BOCIIOJIb30BaTbCA (I)OpMyJ'IOI\/'I CYMMBLI WICHOB psAda TCOMCTpH‘-ICCKOﬁ MMporpeccuu:

- &

rae Q — 3amac pecypcos,

g — rogoBas 100b19a pecypca,

TP — mpupoct noTpedaeHus pecypca,
{ —uncno ner.

JlorapudmupoBanue BbIpaxeHHs s Q maer cieayoomyr QopMydy Ui pacdera Cpoka
ucuepnaHus pecypca:

m( 2 )+ 1

t= —1
::4[1 +E} 2)

Kontponupyembie komnerennun: OK 01, OK 02, OK 07



Tema 4.4. Biusinue aHTPONOTreHHBIX (PAKTOPOB Ha Ouochepy

Pe3yabTar o0ydyeHusi mo Tteme: ONUCHIBaTH IIOOATBHBIE W PETHOHAIBHBIE AKOJIOTHYECKHE
npoOsieMbl U MyTH MX MuHUMH3anuu. [Ipennarars crnocoObl JeHCTBUS MO 0€30MacHOMY MOBEACHUIO U
CHIDKCHUIO BIMSHUS 4YEIOBEKAa HAa MPUPOAHYIO cpemy. BwiOupath Mepbl i COXpaHEHUs
OropazHo0Opa3us.

IIpakTHyeckoe 3ansaTue Ne7
OT1x01bI NPOU3BOACTBA

Heasn: n3yunts DenepanbHblii KiacCU()UKAMOHHBIA KaTaJOr OTXOAOB, HAYYUTHCS OMPEACIAThH
KOJ OTXO/la, €ro MepapXU4eCKyI0 IO3MIHUIO, KJIAcC OMACHOCTH, arperarTHoe COCTOSIHHE U (PU3UYECKYIO

dopmy.

Xox padorsr:
Teopemuueckaa wacmeo

denepanbHbIA KIacCU(PUKAIIMOHHBIN KaTajor OTXOJO0B - 3TO CIMCOK OTXOJOB, COJACpIKAIIUi B
cebe KIacCU(UUUPOBAHHYI0 U CTPYKTYPHUPOBAaHHYIO HMH(OpPMALMIO MO BHJIaM HAUMEHOBAHUS H
OIpe/IeNICHUs] KJlacca OMAacHOCTH JUIsl JitoO0oro Bujga Mycopa. IIpom3BoncTBeHHbIE M MOTPEOUTEIBCKUE
OTXOJIbI - 3TO Cepbe3Hasl IKOJIIOTUYECKas mpobdiema Jijis 00IIecTBa.

OTx0/b! - BEIIECTBAa PA3HOTO MPOUCXOXKIEHUS, 00pa30BaBIIMECS B PE3YJIbTaTe€ IPOU3BOACTBA WIIN
JIPYroi NesiTeIbHOCTH YeJIOBEKa:

- TOBapbl UJIM U3/EUsl, yTPaTUBIINE CBOU CBOWCTBA;

- IPULLIEAIINE B HETOJTHOE COCTOSHUE;

- YIAKOBOYHBIE MaTepUaJbl.

Jiia oGecrieueHus: 6€30MaCHOCTH OKPYXKAIOIIeH cpeibl He0OX0MMO BECTH OPTaHM30BAHHBIN yueT
BCEX OCTAaTKOB JICATCILHOCTH KaK YeJIOBEeKa, Tak U mpou3BoacTBa. C 3Tol 1enbio 061 pazpadboran GKKO,
KOTOPBIN perlaMeHTHpyeT paboTy MpeArpHUsTUil B 00JIACTH CHMCAHUS MaTepUalIoOB, YTPATUBIIMX CBOIO
(YHKIIMOHAJIBHOCTD, NMPHUIIEAIINX B HEMPUTOIHOCTH, TpeOyromux 3aMeHbl. OJIHaKO OCHOBHAs LIE€Tb €ro
co3aHus - oOecriedeHue Oe30MacHOCTH YTHIM3AlMM OTXOJO0B, MX MEPEBO30K; CO3JlaHHE YCJIOBUI He
HapyLIAIOIINUX 3KOJIOTUYECKUX MPUHIUIIOB COXPAHEHMSI YUCTOTHI TPUPOJIBI.

B knaccudukanumn orobpaxkaercs:

- IPOUCXOXKIECHHE OTXOJO0B, BCEro MATh BUIOB (KMBOTHOTO, PACTUTEIBHOTO, MHHEPAIbHOIO,
XMUMHUYECKOT0, KOMMYHaJIbHO-OBITOBOTO);

- arperatHoe COCTOSIHME BEIIECTBA, a Takxke ¢uznueckas ¢opma (OJIOKH, CTPY’KKa, TOIUIMBHbBIE
KHUJKOCTH);

- 00pa3oBaHUE CHIPbSI, XUMHUUECKHI COCTaB, TEXHOJIOTUH TOTYUYCHHUS;

- mocneinue nU(psl 0003HAYAIOT IKOJTOTHIECKYIO OACHOCTb.

®denepalibHbIN KIIaCCU(PUKAIMOHHBIN KaTaJlor 0TX00B yTBepkaeH [Ipukasom Pocnipuponnanzopa
ot 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kox xaxnoro Busa oTxon0B uMeeT 11-3HauHy0 CTPYKTYpY.

IlepBble BOCEMBb 3HAKOB KOZAA MCIOJB3YIOTCS AJIs KOAMPOBAHMS MPOMCXOKIEHUS BUAA OTXOAOB U
UX COCTaBa.

JIeBATBIH M JECATBHIA 3HAKU KOAA HUCHOJB3YIOTCS U KOAMPOBAHMSI arperarHoro COCTOSIHMS U
¢buznueckoii popmel Buaa orxonos (IIpunoxenue).

OnuMHHaIUATHIN 3HAK KoJa - JUIs KOAMPOBAHMS KJIacca OMACHOCTH BUJA OTXOJOB B 3aBUCUMOCTH
OT CTETNIeHH HEraTUBHOTO BO3JEHCTBHUS Ha OKPYKAIOIIYIO CPELy.

B 11-m 3Hake koza mudpa 0 ucnonb3yeTcs i 6JI0KOB, TUIIOB, TOJATUIIOB, IPYIIIN U TOATPYIIIT; IS
BHJIOB OTXO/OB 3Havamias Iudpa obo3HavaeT: 1 - I xmacc omacHoctu; 2 - Il kmacc omacHocTH; 3 —
Il kmacc onacHoctH; 4 - IV kitacc omacHocTH; 5 - V Ki1acc OIacHOCTH.

®denepanbHbIil KIaCCH(UKAIIMOHHBIA KaTaJIOT OTXOJI0OB, UMEET MATh YPOBHEW KiacCHU(pUKAIIIH,
PAacCIIONIOKEHHBIX 110 HePapXHUUECKOMY IPUHIUITY: OJOKHU, TUIIBI, TOATHUIIBI, TPYTIIIbI, TOATPYIIIHI.

BoiciuMm  ypoBHeM  kilaccuUKalUMK  SBISIFOTCSL  OJIOKM, CcOpPMHpOBaHHBIE 10 MPU3HAKY
MIPOUCXOXKJCHUS OTXOJ0B, OHU 0003HAUEHBI CIICAYIOMNUMU U (ppamHu:



10000000000 brok 1. OTX01BI CEMBCKOTO, JIECHOTO X03SIMCTBA, phIOOBOICTBA M PHIOOIOBCTRA.

20000000000 brok 2. OTXoap! JOOBIYM MOIE3HBIX HCKOTIACMBbIX.

30000000000 biok 3. OTx0161 00pabaThIBAIONIUX MPOU3BOCTB.

40000000000 brnok 4. Otxompl moTpeOICHHS] MPOU3BOJICTBCHHBIE M HEMPOU3BOJCTBCHHEIE,
Marepuabl, U3ICIHs, YTPATUBIINE MOTPEOUTEIHCKIE CBOMCTBA, HE BOLICIIINE B
Oomokn 1 —3,6-9.

60000000000 biok 6. OTx0a61 0OECTICUCHHSI STIEKTPOIHEPTHUECH, Ta30M U ITAPOM.

70000000000 brok 7. OTxons! mpu BOAOCHAOKEHUH, BOJAOOTBEICHHUH, NEATSILHOCTH 10 COOPY,
00paboTKe, yTHIN3AIHH, 00€3BPEKUBAHUIO, PA3MEIICHUIO OTXOIOB.

80000000000 brnok 8. OTX0abI CTPOUTENHCTBA U PEMOHTA.

90000000000 biok 9. OTX0/6I IPH BBINIOJHEHUH MPOYUX BUJIOB JACSITEIHHOCTH, HE BOIICAIINEC B
ook 1 — 3,6 —8.

[Iponymiennsie mudpbl OCTaBICHBI A 0003HAUEHUS PE3EPBHBIX OJIOKOB B MPHUHSITON cUCTEME
KOJIMPOBAHUSI.

B OCHOBY BbIIENCHHUS pa3IMYHBIX THIIOB BHYTPU OJIOKOB IIOJIOKEHBI PA3JIMYHbIC PU3HAKU:
MIPOUCXOXKJICHUE MCXOJHOTO CBIPhS, IPOM3BOACTBEHHAS (TEXHOJIOTUYECKAsl) MPUHAIJIC)KHOCTh TO3HIINH,
XUMHAYECKHI COCTaB M XUMUYECKHE CBOMCTBA, arperaTHOE COCTOSTHUE U IPYTHE CBOWCTBA.

Hepapxudeckuii mepexoj; OT TUIIOB K TOATPYIIAM COOTBETCTBYET MEPEXody OT Oojiee 0OIIero K
0oJiee KOHKPETHOMY U OoJiee MoapoOHOMY OMTUCAHUIO XaPaKTEPUCTUK U CBOMCTB JAHHOTO OTXO/A.

[IpuHsATHIE TpaBWJIa TIO3BOJIMJIM BBECTH CUCTEMY HHU(POBOTO KOAMPOBAHUS OTXOAOB C IEIIBIO
dbopmanm3anu ux o0003HaueHUN M ymobcTBa cOopa, oOpabOTKH W mepenadn MHPOPMAIMH O JTFOOBIX
BUJIaX OTXOJIOB.

B Ttakoii cucreme 010k 00O3HAYaeTCs KOAOM C OJHOW TEpBOH 3Hadamie nudpor (Hampumep,
100 000 00 00 0), Tun, coorBercTBeHHO, ¢ aAByMs (Hanpumep, 1 10 000 00 00 0), moarum - ¢ Tpems
(manmpumep, 1 11 000 00 00 0), rpynma — ¢ yerbippMs (Hampumep, 1 11 100 00 00 0), noarpynma — ¢
msThi0 (Hampumep, 1 11 110 00 00 0).

Ilpakmuueckasn uacmo
1. OnpenenuTts CBON BapuaHT 3aJaHMs, UCTIONb3Yys Tabiuiy 1.
Tabmuua 1 - Ne BapraHTa, COIIaCHO HOMepa 00y4aroIIerocs B CIIUCKE MO0 KYpHaIY.
Ne Bapuanra Howmep cTyneHTa B ciMcKe MO JKypHaITy
1 1,11, 21
2,12, 22
3,13, 23
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10, 20, 30

2. Haiitu B cetu Uutepuer denepanbhblii kiaccuukamonHbli karajor orxonos (PKKO).

3. 3anonHUTh TAaObMUIy 2 B COOTBETCTBHM C BapuUaHTOM 3ajgaHus (OJIOK, THM, MOATHUI, TPYyIIIa,
MOATPYIIa U BUJ OTXO/A).

4. Onpenenuts 1o kony ®KKO u kogudukaropy arperaTHoro coctosiHusi U (pu3ndeckoil popmsl
(ITpunoxkeHue) Ki1acc OMacCHOCTH OTXO/1a; arperaTHoe COCTOSTHUE U (PU3NYECKYIO (GopMy.

Tabmura 2
Kox ®KKO HaumeHnoBanmue
bnok
Tun
IMoaTun

I'pynna




[Tonrpynma
Bun otxoma

Kiacc omacHocTH:
ArperatHoe cocTosiHUE U Ppu3ndeckas ¢popma:

Hanpumep:
Cmebnu KyKypy3vl
Koo ®KKO Haumenosanue
10000000000 | OTXOHbhl CEJIBCKOI'O, JIECHOI'O XO3AHCTBA, PbIFOBOJCTBA u

PbHIFOJIOBCTBA

11000000000 | OTXO/4bI CEJIbCKOI'O XO35UCTBA

11100000000 | Omxoovr pacmenuesoOcmsa (8kaouas OessMeENbHOCMb NO  NOO20MOBKe
npoOyKyuu K covlmy)

11110000000 | Omxo0s npu svipawusanuu 3epHOBbIX U 3ePHOO0D0BHIX KYIbIYD

11111000000 | Omxoovl npu yoopxe ypodicast 3epHOBbIX U 3ePHOO0008bIX KVilbmYpP
11111004235 | Cmebau kykypy3vl

Knacc onacnocmu: V
Aepecamnoe cocmosinue u uszuyeckas gpopma. 8010KHO.

Bapuanr 1
1. 3epHOOTXO/IbI TPEUNXHU.

2. lnamer OypoBbie ipu OypeHHH, CBI3aHHOM C TOOBIUEH MPECHBIX M COJIOHOBATHIX MOA3EMHBIX
BOJI.
3. lllenyxa opexos.
4. MoposkeHoe, yTpaTHBIee TOTPEOUTENIbCKIE CBOMCTBA.
5. OTX0ABI TIPU OYUCTKE KOTJIOB OT HAKUIIH.
6. 3011a OT C)KUTAHUSA BTN XJIOTIKOBOM, OTXO/0B OyMaru, KapToHa, IPEBECHUHBI.
7. OTX0ABI TPYHTA TIPH MPOBEACHUU OTKPBITHIX 36MIISTHBIX PA0OT MPAKTHYECKH HEOTIACHBIE.
8. @UIBTPHI OYUCTKH MaCa, IEPEKAYNBAEMOT0 HACOCHBIM 000PYIOBaHUEM.
Bapuanrt 2
. CyOcTparbl MUHEpaIOBaTHbIE 7Sl TEINTMYHOTO PaCTEHUEBOACTBA OTPA0OTaHHBIE.
. Otxomp! (XBOCTHI) UIOTAIIUU PYI CEPEOPSTHBIX U 30JI0TOCOACPIKAIITUX.
. KocTouku mnonosele.
. [lumieBble KOHLIEHTPAThI, yTPATUBIINE MOTPEOUTETHCKHUE CBOMCTRA.
. OTX0/BI YUCTKU TEXHUUECKUX KaHAJIOB KOTEJIbHBIX TOMEIICHUH.
. [Tecok kBap1ieBbIii (UIBTPOB OUMCTKH BOJBI IUIABATEIHHBIX OACCEHHOB OTPAOOTAHHBIN.
. JIoM KHUpPIIUYHOM KJIaJKU OT CHOCA U pa300pKH 3/1aHUi.
. Konniencar BonHO-MacisiHbIM KOMIIPECCOPHBIX YCTaHOBOK.
Bapuanr 3
. HaBo3 KkpyITHOTrO poraroro ckotra CBEXH.
. Ocaziok 0TCTOSI BOJBI THIPOYOOPKH 000PYIOBAHHUS arlIOMEPALIUH JKEJIE3HBIX PY/I.
. JKMBIX rOpYMYHBII.
. Opesina U3 HATypalbHBIX BOJIOKOH, YTPATUBIINE MOTPEOUTENLCKHE CBOICTBA.
. 30JI0LIJIAKU TIPU TIPOU3BOICTBE TEHEPATOPHOIO ra3a U3 yIjieH.
. OUIBTPHI HA OCHOBE CTEKIIOBOJIOKHA, OTPa0OTaHHBIE ITPH BOAOMOATOTOBKE.
. OTXOBI CTPOUTENBHOTO 1IEOHS He3arps3HEHHBIE.
. OTX0/BI METaHOJIA MPU €r0 XPAaHEHUH.
Bapuanr 4
1. OTX0AbI MOACTUIIKH U3 APEBECHBIX OMMUIIOK MPU COJAEPKAHUH CBUHEH.
2. OTX0AbI OYUCTKH MPUPOTHOTO Ta3a OT MEXaHUYECKUX TTPUMECEH.
3. IlaxTa mpu cenapanuu CJIuBOK.
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4. Crenonmexaa €3 IIEPCTAHBIX — TKaHEH, yTpaTUBIIAs TOTPEOUTETHCKHE  CBOWCTBA,
He3arps3HEeHHasl.
5. Kongencar ¢puiabTpoB OUMCTKU ra3000pa3HOro TOILIMBA.
6. OcaloKk OUUCTHBIX COOPYKEHHUH JT0XKI€BOU (JIMBHEBOM ) KaHATU3AIMKU MAJIOOTIACHBIMN.
7. OTX0ABI IIEMEHTA B KyCKOBOH (hopMme.
8. Otxoasl rpaduTa Mpu peMOHTE TPAPUTOBOTO 0OOPYIOBAHHS.
Bapuanr 5
1. ITomeT KypHUHBIN CBEXUH.
2. Konpgencar ra3oBbiii He(pTstHOTO (ITOMYTHOTO) Ta3a.
3. MoJiouHast MpOyKIMsI HEKOHIUIIMOHHASI.
4. Crneuozaexaa U3 MOJUIIPONUICHOBOTO BOJIOKHA, 3arpsi3HeHHast (PeHOJIOM.
5. OTXOnbI 3a4UCTKN MACIONMPUEMHBIX YCTPOWCTB MACIOHAIOIHEHHOTO IEKTPO0OOPYI0BaAHHUS.
6. Mycop C B3allUTHBIX PEIIETOK XO35AHWCTBEHHO-OBITOBOM M CMEIIAHHOW KaHaJU3alHH
IIPAKTUYECKU HEOIIACHBIN.
7. JIom >kene300eTOHHBIX U3ENNi, OTXO/IbI Kelle300eToHa B KyCKOBOM (hopme.
8. JIoM KHCIIOTOYyIOPHOTO KUPIIHYA.
Bapuanr 6
1. )Kunkue oTxoapl CMbIBA HEUHUCTOT MPU YOOPKE BOJIBEPOB.
2. IIb11b TA300YMCTKN KAMEHHOYTOJIbHAS.
3. Otxoab! APOOJICHKU M CEUYKH OBCSIHOM.
4. Otxonsl paHepsl U U3ENUN U3 HEe He3arps3HEHHBIE.
5. M3 TUIIEHIIIMKOIIb, OTPa0OTaHHBIN NP OCYILIKE IPUPOJHOTO rasa.
6. Vn craOunu3upoBaHHBIA OHOJIOTMYECKHX OYHCTHBIX COOPYKEHHH XO3SMCTBEHHO-OBITOBBIX U
CMENIaHHBIX CTOYHBIX BOJI.
7. O6pe3b 1 T0OM THIICOKAPTOHHBIX JIUCTOB.
8. Jlom yTepoBoK neuei u meyHoro 000pyA0BaHHs MTPOU3BOCTBA KOKCA.
Bapuanr 7
. l'epOunin cumasuH, 3anpenieHHbIN K UCIIOIb30BAHUIO.
. [lInaM yronbHbIA OT MEXaHUYECKOM OYMCTKHU IIAXTHBIX BOJI MaJIOOMACHBIN.
. O6Gpe3ku 1 OOPBIBKHU IICIKOBBIX TKaHEH.
. JIoM 1 0TX0/bI 0JIOBa HECOPTUPOBAHHBIE.
. Caxxa npu C)KMTaHUU Ma3yTa.
. 11 u30bITOUHBIN OMOIOTUYECKHUX OYUCTHBIX COOPYKEHUN He(TECOaepIKAIIUX CTOYHBIX BO/I.
. OTX01pI LITYKaTYpKH 3aTBEPEBIIEH MaIOOMNaCHbIE.
. JIom QyTepoBKM MUKCEPOB aTFOMUHUEBOTO MTPOU3BOACTBA.
Bapuanr 8
. OTx0xBI cuioca.
. CYIMIUHUCTBIE BCKPBIIIHBIE TTOPOJIbI MPAKTHYECKH HEOTIACHBIE.
. bpak xeBarenbHOI pe3MHKH B IPOU3BOJICTBE KEBATEIbHON PE3UHKHU.
. OTx0IBI Ta3eT.
. OTX0/BI IPU OYUCTKE KOTJIOB OT HAKHUIIU.
. Mycop 1 CMET yJIUYHBIH.
. OTx0mB1 pyOepouna.
. JIJoM 0OMypOBKHU MapOBBIX KOTJIOB.
Bapuant 9
. OTX01bl KOpYEBAHUS TTHEM.
. [lecuanblie BCKpBIIIHbIE TOPO/IBI TPAKTUYECKH HEOIACHBIE.
. [Ip11p yalinas.
. boli CTEeKIISIHHBINA PTYTHBIX JaMI U TEPMOMETPOB C OCTATKAMH PTYTH.
. 3oma ot cxxuranus Topda.
. PacturenbHbie OTXOABI IPU YXO/I€ 3@ Ta30HAMM, LIBETHUKAMU.
. OTX0zBI TMHOJIEYMa HE3arpsi3HEHHBIE.
. OTX0/BI 3aYMCTKU U MTPOMBIBKH Ta30ME€PEKAYNBAIOIINX arperaros.
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Bapwuant 10
. OTXOI[I:I CGTGP'I H CCTCIIOIIINBOYHOI'O MaTepI/IaJIa N3 IMMOJIMaMHUIHOI'0 BOJIOKHA.

. CkaJIbHbI€ BCKPBIIIHBIE TOPOJbI B CMECH MTPAKTUYECKU HEOTIACHBIEC.

. BenkuMku cnajgkue.

. OTx01pI OyMaru u KapToHa, 3arps3HEHHBIC JIAKOKPACOYHBIMHU MaTeprajiaMu.
. 30J1a OT CXKUTaHUs yIJig MaJloOTacHasl.

. CMeT ¢ TeppUTOpPUHU aBTO3AMPABOYHON CTAHIIUK MAJIOOTIACHBIH.

. [IImassl Kene3HOOPOKHEIC JKEIe300€TOHHBIC OTPA0OTaHHBIC.

. llI;maM ounCTKM TaHKOB HE(TEHATUBHBIX CY/IOB.

03O\ LN kW

Ilpunoscenue
Koauduxarop arperarHoro coctostuus U pu3ndeckoi (opMbl 0TX0AA
(IeBSITHINA U IECATHIN 3HAKU KOJA):

00 - He tpeOyet onpeeneHus arperarTHoro COCTOSIHUS U (GU3HIecKor (hopMbl

10 - XKunkoe / HauBUIyanbHbIE BEIECTBA, PACTBOPHI

20 - Tsepmoe / Wcmonb3yercsi, €CiM TBEPIbIA OTXOA MPEICTABIECH CMECHIO Pa3JIMYHBIX
¢buznveckux Gpopm

21 - KyckoBas ¢opma

22 - Ctpyxka

23 - BosiokHO

29 - Ilpoune hopMBI TBEPIBIX BEIIECTB

30 - JIucriepcHbIE CHCTEMBI

31 - XXunkoe B )KUIKOM / DMYIbCHS

32 - Teepnoe B xuakom / CycrieH3us

33 - Teepnoe B xuakom / [Tacra

39 - IIpoune qucrepCHbIE CUCTEMBI

40 - Tep/pie CITyYHE MaTepUATIBI

41 - ITopomiok

42 - ITeuib

43 - Onunku

49 - TIpoune chITyYne MaTepHaIIbI

50 - U3nmenwust u3 TBEpABIX MaTepUasoB, 32 UCKIIOYEHUEM BOJIOKOH

51 - Uznenue u3 oqHOTO MaTepuaia

52 - U3nenust U3 HECKOJIBKUX MaTepUaioB

53 - Uznenwsi, comeprkaniue KuaKoCTh

54 - U3nenwusi, coaepskaniue ra3

60 - U3nenus u3 BOJIOKOH

61 - U3nenue n3 0JHOTO BOJIOKHA

62 - U3nenns U3 HECKOIBLKHUX BOJIOKOH

70 - CMmecH TBepABIX MaTepUajoB U U3IEIUN

71 - Cmech TBepAbIX MaTepUasoB (BKIIIOYasi BOJIOKHA)

72 - CMmech TBepABIX MaTepUaIoB (BKIIOYasi BOJOKHA) U U3EIUN

3ananue sABisieTcs npodeccuoHaIbHO-OPUEHTUPOBAHHBIM.
Kontponupyembie komnerennun: OK 01, OK 02, OK 04, OK 07, IIK 3.1
Pa3nen 5. buoJiorus B ;KH3HHU

Tema 5.1. BHOTEXHOJIOTHH B KHU3HH KAXKIOI0

Pe3y.111>TaT Oﬁy‘leHHH nmo TeMe: AHaJII/I3I/IpOBaTI> OTUYCCKHUEC  ACICKTbI COBPCMCHHBIX
I/ICCJ'IC,I[OBaHI/II\/'I B 00J1aCTH OMOTEXHOJIOTHH U F'€HETHUYECKUX TEXHOJIOTHH.




IIpakTuyeckoe 3ansaTHe Ne§
Keiicsl Ha aHan3 nHGOPMALIMH 0 HAYYHBIX JOCTHKEHUAX B 00/1aCTH reHeTHYEeCKHX
TeXHOJIOTU i, KJIETOYHOI WHKEHEePUH, NNUIIEeBbIX OMOTEXHOJIOT Uil

DopMyJIHPOBKA 321aHNS:

buoTtexHomoTHs - KOMIUIEKCHAsT HayKa, pa3padarhIBaroliasi CrOCOObl MOMYYCHHS] HEOOXOIMMBIX
YEJIOBEKY BEIIECTB C IIOMOIIBIO JKUBBIX OPIraHU3MOB.

Krnerounass wH>xeHEpHs - 3TO METO OMOTEXHOJOTHH - BBIPAIIMBAHUE B CIICIHAIBHBIX YCIOBUSIX
KYJIBTYP KJIETOK KHBBIX OPIaHU3MOB JIJISl IPOBEACHUS MCCIICIOBAHUM, a TAKKE JUISI METUIIUHCKUX IIeJIeH -
HanpuMep, BeIpAIIMBaHUE TKAHESH YeIIOBEKa /ISl TOCIEAYIOIEH TpaHCIUTAHTAIlUH.

[eHHass WHXKEHEPHsI - 3TO METOJ OMOTEXHOJIOTMH M HAallpaBICHHE MOJICKYJISPHOW OHMOJIOTHH, B
paMKax KOTOPOTO OCYIIECTBISIETCS UCCIIEAOBAaHNE U BBIJICIICHNE TeHOB U3 KIIETOK JKUBBIX OPTraHU3MOB JIJIs
MOCJICAYIOIIEH MAaHHUITYJISALIUH.

[TumeBasi OMOTEXHONOTHS - ATO NPUMEHEHHE COBPEMEHHBIX OMOTEXHOJOTMYECKHX METOIOB K
MPOU3BOJICTBY M TEpepadOTKE MHIIEBBIX MPOAYKTOB, a TAKXKE IMUIICBBIX WHIPSIUCHTOB M IMHUILIEBBIX
JI00aBOK.

B Poccuiickoit @eneparun 2022-2031 rr. 0OBSABICHBI JECATUIETHEM HAyKH U TEXHOJOTUH, TaK
Kak 1o pesyasraram uccienoBanuss BLIUOM 6onee 70% poccusiH MHTEPECYIOT HOBbIE JOCTHUXKEHUS B
HayKe U TCXHHKE.

3agaHue: HAAUTE U IPOAHATU3UPYITE Pa3IMYHbIC HUCTOYHUKN HHPOPMAITUH (HaydHast B y4eOHO-
Hay4dHas JIUTeparypa, CpPeICTBa MaccoBOW HMHQOpMaIuu, ceTb VHTepHET W JIpyrue) mo Teme Keiica.
OTBeThTE Ha BONPOC Ha OCHOBE HaWJCHHBIX NaHHBIX: Kakue HaydHBIC JOCTHXKEHUS UMCIOTCS B 001acTh
TCHETUYCCKUX TEXHOJIOIMH, KJIETOYHOM WH)KCHEPHH, IHINEBBIX OMOTeXHOJOrni? KakoBbl MEpPCHCKTHUBBI
pa3BHUTHS JaHHBIX HAMIPABICHUH B HayKe?

3aaHue BBINOJIHAETCA B MalbIX rpynnax (3-4 yenoeka):

1 rpynna - Hayunble 10CTHXKEHHSI B 00JIACTH FEHETUYECKHUX TEXHOJIOTH.
2 rpynna - HayuHble 1OCTHXEHUS B 001aCTH KJIETOYHON MH)KEHEPHUH.

3 rpynna - HayuHsle 1oCTHXKeHHS B 00JIACTH MUIIEBBIX OMOTEXHOIOTHH.

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

IToaroroBsTe YCTHOE COOOIEHHUE C TIPE3EHTAIMEN, B KOTOPOM HEOOXOIMMO OTPa3HTh:
1. Onucanuie KpaTKOi UCTOPUU CO3AAHUS TEXHOJIOTHH.

2. IIpumepsl HayYHBIX TOCTUKEHUH.

3. IonoxxuTenpHbIe TOCIECTBHS UCTIOIB30BAHMUS TEXHOJIOTHH.

4. OTpunarenbHble MOCIEICTBUS UCIIOIb30BAHUS TEXHOJIOTHH.

5. [lepcriekTUBBI pa3BUTHS TaHHBIX HApPaBICHUH B HayKe.

JI1st co3manms KaueCTBEHHOM Mpe3eHTaIMu He00X0IMMO COOII0NaTh psifl TpeOOBaHUM:

Oo6mme 1. IIpe3eHTanus A0JKHA HAUMHATHCS C TUTYJIBHOTO ciaiija, I7e YKa3bIBaeTcs TeMma,
TpeboBaHus CBe/IeHHs 00 aBTOpe M T.II.

2. Ha crnaiinax HeoOX0qMMO pa3Melarh TOJIBKO TE3HCHI, KIIOUEBbIE CI0Ba, Ipaduye-
CKH€ MaTepHalibl (CXeMbl, pUCYHKH, TaOIUIbL, ()OTO U T.II.).

3. Ucnonb30BaTh eAMHBIN CTHIIB OhOpMIICHUS.

4. KonnuecTBo ciaiioB JTOMKHO OBITh JOCTaTOUHBIM IS PACKPBITHS TEMBI, HO HE
6onee 20-tu.

HIpudTer 1. Crienyer MCIoNb30BaTh CTaHIAPTHBIE, IIMPOKO PACIIPOCTPAHEHHBIC MIPUQTHI, Ta-
kue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;

2. Pasmep mpudTa A1 3ar0JI0BKOB - HE MeHee 24, s nHopmaruu He meHee 8.

3. He pexomeHnayeTCs HCTONB30BaTh Pa3HbIC TUIHI MIPUPTOB B OMHOMN MPE3CHTAIIHH.
4. JIns BeIACTICHUST MH(DOPMALMK CIIEAyeT UCIOIB30BaTh JKUPHBIA MIPHQPT, KypCUB




WY TTIOYEPKHUBAHHE.
5. He 3n0ynotpe0uisiTh mpornucHbIMU OyKBaMHu.

®on 1. XKenarenbHO UCTIONB30BATh OHOTOHHBIN (DOH HESIPKUX IACTEIbHBIX TOHOB.
2. 111 hoHa IPEATIOYTHTEIBHBI XOJIOHBIE TOHA.

Hcnonp3oBanu | 1. Ha omHOM caiine pekoMEHIyeTCsl UCIOJIb30BaTh HE OoJiee 3-X LBETOB: OJMH IS
e IIBeTa ¢dboHa, OTUH JIJIS 3aT0JIOBKA, OJIMH IS TEKCTA.
2. Jlna poHa 1 TeKcTa UCIIONh30BaTh KOHTPACTHBIC IIBETA.

IIpencraBinenn | 1. PekoMeHayeTcst HCIOIBb30BaTh KOPOTKUE CJIOBA U MPEATI0KEHUS.
e uadopmanuu | 2. MUHUMH3UPOBATH KOJIMYECTBO MPEIIOTOB, HAPEUNH, IPUIIATaTeIbHBIX.
3. 3aroj0BKH JOIKHBI IPUBJIEKATh BHUMAHHUE ayJUTOPUH.

O6bvem He cTouT 3amonHsATh OAMH CIAiI CIUIIKOM OOJBIIUM 00BEMOM MH(POPMALIUU: JFOIH
uHpOpMauu MOT'YT €IMHOBPEMEHHO 3alIOMHHUTH HEe 0oJiee TpeX (aKkToB, BHIBOIOB, ONPEICICHUI.

KonTpoaupyemsbie komnerennun: OK 01, OK 02, OK 04, [IK 3.1

Tema 5.2. BHOTEXHO0JIOTHY B IPOMBIILIEHHOCTH
Pesynbrar o0yueHusi 1m0 TeMe: AHaIM3UPOBATh OSTUYECKHE ACMEKThl COBPEMEHHBIX
UCCIIeIOBaHMI B 0071aCTH OMOTEXHOJIIOTUU U TeHETHUYECKUX TEXHOJIOTUH.

IIpakTHyeckoe 3anaTHE N9
Keiicsl Ha anaau3 uHgopManuu 0 pa3BUTHH NPOMBIILJIEHHBIX OMOTEXHOJIOTHiA

DopMyTHPOBKA 3aaHHS:

buorexHonorus - KOMIUIEKCHas Hayka, pa3pabarblBarolias CocoObl MOJyYEHUS HEOOXOIUMBIX
YeJIOBEKY BEIECTB C MOMOILBIO )KUBBIX OPraHU3MOB.

buorexHomoruss NpoMbllUIEHHass - TMpPaKTHYecKas BETBb OHMOTEXHOJOIMM, OCYIECTBIISIOLIAS
HIMPOKOMACIITaAOHOE MPOU3BOACTBO OMOIMPOAYKTOB IO BCEM CEKTOpaM OMOTEXHOJIOTHUU (MEIULIMHCKOMY,
MUILIEBOMY, CEJIbCKOXO035IICTBEHHOMY, YJHEPTETHUECKOMY, KOJIOTHUECKOMY U JIp.).

buonornueckuii CUHTE3 MO3BOJSET CO3/4aBaTh OIPOMHOE pa3HOOOpa3We HOBBIX IMPOAYKTOB C
3aJJaHHBIMH CBOICTBaMU. Peub ueT Kak O TPaJUIMOHHBIX 001acTAX (HanpuMep, MPOAYKThI MUTAHUS AT
4esioBeKa, KopMma i JKMBOTHBIX M TaK Jajiee), TaK U NMPUHIUIHAIBHO HOBBIX 00NacTAX (Takux Kak
MIPOU3BOJCTBO OMONOIMMEPOB, MPOU3BOACTBO OHOpa3IaraeMbIX MPOAYKTOB, OMOTOIUIMBO). DTOT CEKTOP
SBISETCS B  HACTOSIIMM  MOMEHT  MOIIHBIM  JBHUTaTelieM  pa3BUTUA  OMOTEXHOJIOIMYECKOU
IIPOMBIIITIEHHOCTH B MUDE.

B coBpemenHoit Poccuu CyiiecTBYIOT KOMIUIEKCHBIE MPOTpaMMBbI 110 Pa3BUTHIO OMOTEXHOJIOTHA,
Ha KOTOPBIE BBIJIENIAIOTCS OIOPKETHBIE CPEJICTBA B MIJUTMApIaX PyOsIeH.

3aganue: HaliUTe U IPOAHAIU3UPYITE pa3yuHble HCTOYHUKY HHGOpMAIK (HaydHast U y4eOHO-
Hay4dHas JUTeparypa, CpelAcTBa MaccoBod HMHQoOpManuu, ceTb VHTepHeT W JApyrue) mo TeMe Keiica.
OTBeThTEe Ha BOMPOC HAa OCHOBE HAaWJEHHBIX AaHHBIX: Kakue cylecTBYIOT COBpEMEHHBbIE HalpaBICHUS
Pa3BUTHs TPOMBINUICHHBIX OHOTexHONOTUi? KakoBO NpHMEHEHHE JaHHBIX TEXHOJOTHH B Pa3IMYHBIX
chepax )KU3HU COBPEMEHHOTO 00IIecTBa?

3aaHue BBINOJIHAETCSA B MaJbIX rpynnax (3-4 yenoeka):

1 rpynma - [Tpon3BoACTBO (hepMEHTOB.

2 rpynmna - bBHOTEXHOJIOTNYeCKO€E MPOU3BOIACTBO AMUHOKHUCIIOT.

3 rpynna - IIpon3BoncTBo nonucaxapuaos.

4 rpynmna - [Ipou3BoACTBO cyOCTaHITHIT aHTHOMOTHKOB.

5 rpymnmna - IIpon3BoacTBO OMOTOIIMBA HA OCHOBE JIPEBECHBIX OTXOJIOB.



3ananue sBisieTcs npodeccuoHaIbHO-OpPUEHTUPOBAHHBIM.

[ToaroToBbTe YCTHOE COOOIIEHUE C MMPE3eHTalUeN, B KOTOPOM HEOOXOAMMO OTPa3UTh:

1. ChopmynupoBaTh MOHSATHE, OOIACTH HCIIOIB30BAHUS.

2. 'eorpadus poccUiCKUX NPEANPUATHN, 3aHUMAIOIINXCS POMBIIIICHHBIMUA OMOTEXHOJIOTHUSMHU.
3. CoBpeMeHHBIC JIOCTHKCHHS W TEPCICKTHBBl PA3BUTUS B O0JACTH TMPOMBIIIICHHBIX

OMOTEXHOJIOTUIA.

JList co3panusi KaueCTBEHHOW Mpe3eHTalli He00X0uMO COOII0/IaTh psiji TPEOOBAHUII:

Oo6mue 1. TIpeseHTanms JOKHA HAYMHATHCS C TUTYJIBHOTO CIAiiJIa, TJE YKA3bIBACTCS TEMa,
TpeOoBaHUS CBeJIcHUs1 00 aBTOPE U T.II.
2. Ha cnaiinax HEoOXOAMMO pa3MemiaTh TOJNBKO TE3UCHI, KITFOUEBBIC CIIOBA, Tpadu-
YECKHUE MaTepuajbl (CXeMbl, PUCYHKH, TaOIHIIBI, (DOTO U T.II.).
3. Hcmonb30Barh eWHBINA CTUIH OOPMIICHHS.
4. KonuyecTBO claiIoB JOMKHO OBITH JOCTATOYHBIM JJII PACKPBITUS TEMBI, HO HE
6oxee 20-Tu.
MpudTsi 1. Crenyer ucnosnb30BaTh CTaHIAPTHBIE, IIUPOKO PACHPOCTPAHEHHbIE MIPUTHI, Ta-
kue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;
2. Pasmep mpudra ms 3aroaoBkoB - He MeHee 24, s nHbopManuu He MeHee 18.
3. He pekomeHIyeTcs UCIIOIb30BaTh Pa3HbBIE THITHI IIPUQTOB B OHOM MTPE3CHTAIUH.
4. Jlns BbaeneHus MHPOPMALIUU CIEAYeT HCIOJb30BaTh KUPHBIA MIPUPT, KYpCUB
WM TTOTICPKUBAHHE.
5. He 310ynorpe6aarh NponucHbIMA OyKBaMH.
®oH 1. JKenarenbHO MCHOIB30BaTh OJHOTOHHBIN (POH HESAPKUX MACTEIbHBIX TOHOB.
2. Jlns (hoHA MPEAOYTUTEITBHBI XOJIOHBIC TOHA.
HcnonwzoBanu | 1. Ha ogHom cnaiine pekoMeHAyeTCsl UCIIONB30BaTh HE Oojiee 3-X 1BETOB: OJUH JUIS
€ 1BeTa ¢doHa, OnMH NI 3ar0JIOBKA, OJTUH JUISI TEKCTA.
2. Jlns ¢hoHa U TEKCTa MCIOIb30BaTh KOHTPACTHEIE 1IBETA.
[Ipencranenn | 1. PexoMmeHmyeTcs MCHONB30BaTh KOPOTKUE CIIOBA M MPEIIOKEHHSL.

e uadopmanuu

2. MUHUMH3UPOBATH KOJIMYECTBO MPEIOTOB, HApEUnid, MpHIaraTeIbHbIX.
3. 3aroyioBKM JIOJHKHBI PUBJIIEKATh BHUMAHUE ayTUTOPHH.

O6bveMm
uHpopMaLuu

He crout 3anonHaTh oAMH cllaifj] CAUIIKOM OONBIINM 00bEMOM HMH(OpMaLUU: JIIOAU
MOTYT €IMHOBPEMEHHO 3alIOMHUTH He OoJiee TpeX (PaKkToOB, BHIBOAOB, ONPEICICHHA.

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04, IIK 3.1



4.2. PyOe:xxHbIii KOHTPOJIb

PyGexnpiii koHTposib 1o yueOHoMy mnpenmery OVYIIL.13 buonorus mnpoBogutcs B ¢dopme
KOHTPOJILHBIX PabOT Ha OTIENBbHBIX 3aHATHUAX IMOCIIC 3aBEPIICHUS H3YYCHHs] TEPBOrO, BTOPOTO H
yeTBepToro pasaenoB. [locie 3aBeprieHust mATOro pasnena pyOexHbId KOHTPOJIb MPOBOIUTCSA B (popme
3aIIUTHI KeHca: MPEeACTaBICHUS Pe3yIbTaTOB PEILICHUs KEMCOB (BBICTYIUICHHE C MTPE3CHTAIUE ).

4.2.1. KoutpoJsibHas padora «MoJieKy/IApPHbIi YPOBEeHb OPraHU3aLHH KMBOI0»

Pe3yabTarbl 00ydyeHusi: XapakTepu30BaTh CTPYKTYPHO-(QYHKIIMOHAIBHYIO OPTaHU3AIHMI0 KIETKU
Ha OCHOBE HaOMIOCHNUS.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

B pesynbrare ocBoeHus mepBoro pasaena «KieTka — CTpyKTypHO-(QYHKIHMOHANbHAs €IMHUIIA
KHBOT0» 00YJaOITHECS CMOTYT:

— XapaKTepH30BaTh CTPOEHHE U (YHKIMH OCHOBHBIX OMOIIOIMMEPOB, KIETKH U €€ CTPYKTYPHBIX
AIIEMEHTOB;

— OTPENeIIATh Pe3yAbTaThl U3MEHEHHS TeHETHYECKOT0 KOZIa B IIPOIeccaX MaTPUYHOTO CHHTE3a;

— OpraHu3O0BLIBATH Ha6JHOII€HI/IC OHOJIOTHYECKUX OOBLEKTOB Ha MOJICKYJIAPHOM H KJICTOYHOM
YpOBHE.

KontponpHas paborta mnpenacraBisier coOOM 3aJaHUs B TECTOBOM (OpMe pPa3IMYHOTO YPOBHS
CIIOKHOCTHU: «HHM3KHI», «CPEIHUI» U «BBICOKUID». B 3aBUCHMOCTH OT THHA M TPYAHOCTH 33JaHUS €ro
BBIITOJTHCHHUC OLICHUBACTCA PAa3HbIM YHUCIIOM OaioB. Breimonnenue KaXXa0ro 3aaaHus «HU3KOro» ypOBHA
CIIOKHOCTH oOlleHuBaercsd 1 OauioM. 3a BBINOJHEHHE 3aJaHUMl «CPEJHEro» YPOBHS CIOXXHOCTHU B
3aBUCHMOCTH OT IIOJTHOTHI U IPABUJIBHOCTH OTBETA MPUCBAUBAETCS /10 2 OAJIIOB.

K 3amaHuio «BBICOKOTO» YpPOBHSI CIOXHOCTH OTHOCHTCS peleHue 3afad. Ilpu mnpaBuibHOM
pEILIeHNH 3aJaHUIl «BBICOKOT0» YPOBHS pUCBauBaeTcs 3 Oasia.

Pacnipenesnenue 3a1aHuii 10 YpOBHSIM CIOKHOCTH IIPEJCTABICHO B ceayomeil Tabaule:

YpoBeHb IIpouenTHoe
CJI0KHOCTH baun coaepkaHue Tun Bonpocos

3alaHuA 3ajaHui

Huzkuit 1 65% - 3aJ1aHMsI C BBIOOPOM OJTHOTO MIPAaBUIIBHOTO OTBETA

Cpennuit 2 15% - MHO>KE€CTBEHHBII BBIOOD;
- BONPOCH HAa YHOPSJIOYMBAHHE WM YCTaHOBIICHHUE
MIPABUIILHOM MOCIIEA0BATEIbHOCTH

Bricoknii 3 20 % - CUTYyaIlMOHHBIC 3a1a4u 1503051 BOIPOCHI
IpeayCcMaTpHUBAIOIIIE Pa3BEPHYTHIH OTBET

Kputepun orieHnBaHus pyoeHON KOHTPOJIbHOMN paboThI:

Ouenka IIpoueHT BBINOJTHEHUA
«OTIUYHO» 85-100%
«XOpOLIO» 70-84%

«YIIOBJICTBOPUTEITHHO» 50-69%
«HEYIOBIIETBOPUTEIHHO MeHee 49%




1. Azotucroe ocHoBanue ajgeHuH B Mosiekyiie [JHK kommiementapHo...
1) ryanuny;
2) IUTO3HHY;
3) ypaumuiy;
4) TUMHHY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSITCSL...
1) aneHuH u ryaHuH,;

2) r'yaHUH U LIUTO3UH;

3) UUTO3MH U ypaLWII;

4) ypamui 1 aJieHuH.

3. Bribepute ¢pynkiuto uPHK?

1) XxpaHeHue reHeTU4eCKO HHPOPMAITUH;

2) TpaHCTIOPT aMUHOKHUCIIOTHI B puOOCOMY;

3) BXOAMT B COCTaB puOOCOM;

4) nepenoc reaernueckor naopmarnuio ot JJHK x pudocome.

4. KneTku 3yKapuoT HE COIAEPIKaT. ..
1) muzocom;

2) pubocom;

3) Me30coM.;

4) xomrekca [ombKu.

5. KileTku mpoKapuoT CONepKar...
1) KJIeTOYHBII LEHTD;

2) SHAOIIa3MaTHYECKYIO CETh;

3) pubOCOMBI 1 ME30COMBI;

4) xomrutekc ['0nbKU 1 TM30COMBI.

6. Kakue opranouibl BCTpeyaroTcs TOJIbKO B PACTUTENBHBIX KJIETKaX?
1) sHOIIIa3MaTHYeCKas CETh;

2) MIacTU/IbI,

3) MUTOXOH/IpHH;

4) xommiexc [omabaxu.

7. B metaazHoil XxpoMocoMe BBIACTSIOT. .
1) nuieun u LEHTPOCOMY;

2) HEHTPOCOMY M LIEHTPHUOJIH;

3) LEHTPHOJIU U IIEHTPOMEDY;

4) neHTpomepy U IIeun.

8. K aBrorpoham oTHOCATCH. ..

1) BupychI;

2) XeMOCHHTE3UPYIOIINE OAKTepUH;
3) rpubBsI;

4) mapa3uTH4eCKHe OAaKTEPHH.

9. Tpanckpunuus — 3710...

1) cBsi3piBanme aMuHOKHCTOTHI ¢ TPHK;
2) nepeHoC aMHUHOKHUCIIOTHI B pUOOCOMY;
3) ynBoenue momnekynsl JIHK;

4) cunre3 uPHK na marpune JIHK.



10. Ecniu xogupyromas 6emok yacts reHa cogepkut 6000 map HyKJICOTHIOB, TO CKOJIBKO aMHUHOKHUCIIOT B

KOAMpYyeMoi MoJekyie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepednciaeHHbIX 00JIe3HEH, BBI3BIBAIOTCS BUPyCcaMu?

1) TyGepkyne3 u qudrepus;
2) dudrepus u CITN/;

3) CIIN M u rpun;

4) rpunm u TyOepKynes;

12. B pe3ynbTare nepBoro AejaeHus Meo3a MpoucXoauT:

1) yBennueHue Habopa XpPOMOCOM;
2) yMeHbIlIeHHe Habopa XpOMOCOM;

3) coxpaHeHHE UCXOTHOTO Habopa XPOMOCOM.

13. Yro npoucxonut B aHadaze Il meiioza?

1) ciupanuzanusi XpoMOCOM;

2) PACXOKACHUC K ITOJOCAM ABYXPOMATHUAHBIX XPOMOCOM;

3) pacxoXKJeHue K MOJI0caM XpOMaTH/I;

4) PAaCIIOJIOKCHHUEC XPOMOCOM B IINIOCKOCTH 3KBATOpa KIICTKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranoun

DyHKIMSA

1) pubocoma

A) nepeBapHBaHUE OTMEPIINX KJIETOK

2) XJI0POILIACTHI

b) ¢orocunTes

3) IU30COMBI

B) cunTtes 6enka

4) UeHTPHOIH

') oOpa3zoBaHue BepeTeHa JAeJIeHUs

15. BBI6epI/ITe XUMHYCCKUEC DJICMCHTHI KJIICTKU, KOTOPBIC BXOAAT B COCTAB OPraHUYCCKUX BCIICCTB!

1) kanp1wmii;
2) yriepon;
3) UMHK;

4) Bozmopor;
5) KUCIOpOS;
6) Menb;

7) a30T.

16. YcraHoBUTE COOTBETCTBHE

['pynnsl aMMHOKHCIIOT [IpencraBurenu
1) HeiirpanbHbie A) miyTaMHHOBas KMCIIOTa
2) Kucibie b) nu3un
3) OcHOBHBIE B) ananun

17. B monekyne JIHK nHykneotuasl, conepxaiue anaeHuH, cocTaBistoT 10%. CkolIbKO HPOLIEHTOB B

JTAHHOM MOJIEKyJIe HyKJICOTH/IOB, COJIEPIKAIINX ITUTO3UH?

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




18. B monexyne PHK nykneoruasl, cogepxaiiue ypauui, coctaBisitioT — 30% u anenun — 40%. Ckoabko
IIPOLIEHTOB AJCHWJIOBBIX HYKJIEOTUI0B conepxutcs B uenu JHK, xoMmriemenTapHoi TOH, Ha KOTOpOH
cuHTe3upoBasiach 3Ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrok monekynsl JJHK cocrout uz 60 map nykineotunoB. OmnpenenuTe JJIMHY 3TOr0 y4yacTKa
(paccrosinue mexay nykiaeorunamu B JJHK cocraisier 0,34 um)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment monekyiasl JIHK conepxut 1230 HykieoTuaHbIX 0cTaTKOB. CKOJIBKO aMMHOKHUCIIOT OyAeT
BXOJUTh B COCTaB OesKa?

1) 205;
2) 410;
3) 408;
4) 360.
9TaJIOHBI 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 3amanus 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4T 2,4,5,7 1B; 2A; 3b 4 3 1 2

4.2.2. KoutposbHas padora «Ctpoenne u GyHKIHH OPraHu3May

Pe3y.111)TaT1>1 Oﬁy‘{eHI/Iﬂ: HpOFHOSI/IpOBaTI) BO3HHMKHOBCHHC IMMPU3HAKOB B XOJAC MHAWBHUAYAJIHbHOI'O
Pa3BUTHA U PA3BMHOXCHHUA OPTaHHU3MOB.

Kontposmnpyemsbie komnerenuuu: OK 01, OK 02, OK 04

B pesynsrare ocBoeHus BToporo pazaena «CtpoeHMe M (YHKLUUH OpraHH3May oOydaroluecs
CMOTYT:

- OIIMCBIBAaTh CTPOCHUE U B3aMMOCBSA3b YaCTEN MHOTOKJIETOYHOI'O OPTaHU3Ma;

- XapaKTepH30BaTh CIIOCOOBI PA3MHOKEHHUS,

- OIIMCBIBATh CTAJUN OHTOIEHE3a PACTEHUH, JKUBOTHBIX U YEJIOBEKA;

- ONHUCHIBAaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYMBOCTH.

KonTponenas pabora mpezctasiser coOoil 3agaHus B TeCTOBOM (hopMe pPa3IU4HOrO YPOBHS
CIIO)KHOCTH: «HU3KHI», «CpeIHUN» U «BBICOKHID. B 3aBucMMOCTH OT THNA W TPYAHOCTU 3aJaHUS €ro
BBINOJIHEHHE OIICHWBAETCS Pa3HbIM YKUCIOM OaiioB. BhIMONHEHNE KaXKAOTO 3a/1aHUsl «HU3KOT0» YPOBHS
CIIO)KHOCTH oOIleHMBaeTcs | OayuioM. 3a BBINOJIHEHUE 3aJaHUN «CPETHEr0» YPOBHS CIIOKHOCTH B
3aBHCUMOCTH OT IOJIHOTHI ¥ MPaBUJIBHOCTU OTBETA MPHUCBaUBaeTcs A0 2 6aioB.

K 3amaHuio «BBICOKOTO» YpOBHS CIOXKHOCTHM OTHOCHTCSI pelleHue 3anad. [Ipu mpaBuibHOM
pelLleHNH 3aJaHUI «BBICOKOTO» YPOBHSI ITpUCcBauBaeTcs 3 6asia.




Pacnipenenenne 3aganuii Mo YPOBHIM CIIOKHOCTH MPEJCTABICHO B CICAYIONICH TabauIe:

YpoBeHb IIpouenTHoe
CJIOKHOCTH bana coJepxaHue Tun Bonpocos

3aaHuA 3adaHui

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

Cpennuit 2 15 % - MHOYKECTBEHHBIN BBIOOD;
- BOIPOCHI Ha YIOPSJAOYMBAHWE WM YCTAHOBJICHHE
MPaBWJIBHOM MOCTIEIOBATEILHOCTH

Bricokuit 3 20 % - CUTYAaIIMOHHbIE 3a/1a4u W BOIIPOCHI
MPeIyCMaTPUBAIOIINE PA3BEPHYTHIH OTBET

Kpurepuu onieHuBaHusl pyOeKHOI KOHTPOIbHOM pabOoThI:

Ouenka IpoueHT BHINOHEHNS
«OTIIMYHO» 85-100%
«XOPOILIO» 70-84%

«YIOBJIETBOPUTEILHO» 50-69%

«HCYOOBJICTBOPUTCIILHO»

meHee 49%

1. Kakoii crioco6 pa3MHOXKEHUS SIBIISIETCS MOJIOBBIM?
1) BereraruBHoe pa3MHOXEHUE
2) I'enepaTuBHOE pa3MHOXEHUE
3) [NoukoBanue
4) [IpuBuBKa

2. KakoBbI UTOJIOTHYCCKUEC OCHOBBI ITOJIOBOT'O PA3MHOXKCHUA OpFaHI/I3MOB?

1) Cnocoonocts JIHK k peruukarym

2) Ipouecc popMUpOBaHHsI CIIOP
3) Hakorutenue suepriu Monekynoi ATO
4) Marpuunsblii cuaTe3 u-PHK

3. Kakue respl He UMEIOT IAPHBIX aJUIEIbHBIX T€HOB B OpraHu3Me?
1) PeneccuBHbie
2) loMrHaHTHBIE
3) CueruierHbie ¢ Y-XpOMOCOMOM
4) CuenieHHbIE ¢ ayTOCOMaMU

4, HOTOMCTBy HC ICPCAA0TCA MyTallun

1) I'ennbie

2) XpOMOCOMHBIE
3) Comarnueckue
4) I'eHOMHBIE

5. YKkaKuTe TeHOTHUII YeJI0BEeKa, €CIIH M0 (PEHOTUITY OH CBETIIOBOJIOCHIH U TOMy0orIa3bii
1) AABB
2) AaBsB
3) aaBB




4) AaBB

6. Bnusinue oHOro reHa Ha pa3BUTHE MHOTUX ITPU3HAKOB CBUJICTEIIbCTBYET
1) O BnusiHUY TeHOB Ha (POPMHUPOBAHKE PH3HAKOB

2) O 1eJ0CTHOCTH TeHOTHIIA

3) O6 aBTOHOMHOCTH I'€HOB

4) O BBICOKOW aKTHBHOCTH I'€HOB

7. Hanuuue B rameTe OAHOTO reHa U3 KayKJ0M maphl aJljIesel - 3TO IUTOJIOrHYecKas OCHOBA
1) XpoMOCOMHO#1 TEOpUH HACIIECACTBEHHOCTH

2) 3aKoHa CLETICHHOTO HACJICIOBAHMUS

3) 3akoHa HE3aBUCUMOTO HACJIEOBAHHUS

4) T'unoTe3bl YUCTOTHI FAMET

8. Kak 0003Ha4ar0TCsi TeHOTHUIIBI 0CO0EH MPH AUTHOPUIHOM CKpPEIUBAHUH
1) BeBB x AaAa

2) AaBB x AaBsB

3) AaAA x BeBB

4) Aaaa x BBBB

9. CKOJIbKO Map aJIbTEPHATUBHBIX IPU3HAKOB U3yYarOT IPH MOHOTHOPUIHOM CKpPEIIUBAHUN
1) Onny

2) e

3) Tpu

4) Yetnipe

10. V opraHu3mMOoB ¢ OIMHAKOBBIM T'EHOTHMIIOM IO/ BIUSHHEM YCJIOBUHM Cpeibl BO3HHKAET
M3MEHYUBOCTD

1) KomOunaruBHas

2) I'enoTunuueckas

3) Hacnencrennas

4) MoaudukaimoHHas

11. I3meHenue nociaenoBareabHOCTH HyKiIeoTHA0B B Mojekyie JJHK - ato myranus
1) I'ennas

2) I'enomHas

3) XpomocomHas

4) AyrocoMHas

12. Kakas 00Jie3Hb YeIoBeKa - pe3yJabTaT TeHHON MyTaluu
1) Cunapom npruodpeTeéHHOro UMMYyHOIeUIIUTa

2) I'punm

3) CepnoBUIHOKJIETOUHASL aHEMUS

4) I'enarut

13. Yucrast TMHAS PaCTEHHIA - 3TO TOTOMCTBO
1) I'erepo3urotHeix hopm

2) OmHOM caMOOTBUISIONIEH S 0co0H

3) MexcopToBoro rudpua

4) JIByX reTepo3uroTHbIX JTUHUIN

14. Yem 3urora omim4yaeTcs OT raMeThI?
1) comepx)uT NBOITHON HAOOP XPOMOCOM



2) conepKUT OAUHAPHBIA HA0Op XPOMOCOM

3) oOpasyeTcs B pe3ylibTare OII0JOTBOPECHUS

4) obOpa3zyercs myTéM Meio3a

5) siBisieTCsl IEpBOM KJIETKOM HOBOTO OpraHu3Ma

6) 3TO crienMaNTu3UPOBaHHAs KIIETKA, YYaCTBYIOIIAsl B [IOJIOBOM Pa3MHOKEHHUH

15. YcraHoBUTE COOTBETCTBHUE MCXKAY MNPHU3HAKOM U3MCHYUBOCTHU U e€ BUJIOM:

[Ipu3Hak N3MEHYMBOCTH Buj uameHurMBOCTH
A) 00ycIioBieHa MOSIBIIEHHEM HOBOTO COUYETAaHUS HYKJIEOTHI0B B TeHE I )MyTanuronHas
b) o0OycnoBneHa n3MEHEHHEM I'€HOB U XPOMOCOM 2)xoMOVHATHBHAS

B) y 1OTOMKOB MOSIBIISIFOTCSI HOBBIE aJlIeJIbHbIE T€HbI

I') ocHOBOII CITy)KUT HE3aBUCUMOE PACXOKIEHUE TOMOJIOTHYHBIX XPOMOCOM
J1) y ocobeii n3MeHsieTcst KomuecTBo win cTpykrypa JJTHK

E) oOycnoBiena konbroranuei u nepeKpeECToM XpoMOCOM

16. YcranoBuWTe TOCIENOBATENLFHOCTh PAa3BUTHS IAllOPOTHUKOB, HA4YMHAS CO B3pPOCIIOTO
Opranmsma.

1) pa3BuTHE Ha HIDKHEW CTOPOHE 3apOCTKA MYKCKUX U )KCHCKUX TaMeT

2) oOpa3oBaHKe Ha HUKHEW CTOPOHE JIMCTA MAaOPOTHUKA CIIOPAHTHUEB CO CIIOPAMHU

3) nepeaBUKEHNUE CLIEPMATO30M10B K AULIEKJIETKE C IOMOUIbIO BOJIbI, OINIOJOTBOPEHUE

4) nmpopacTaHue CIIOpbI U pa3BUTHE U3 HEE MalICHbKOW 3eNIEHON MIACTHHKH - 3apOCTKA

5) pa3BUTHE U3 3UTOTHI 3aPO/IbIILIA, KOTOPBIM MTPEBPALIAETCS BO B3POCIIOE PACTEHUE MAlOPOTHUKA

17. KakoBa BEpOSITHOCTb POKICHHS BBICOKHX JAETEH Yy TE€TEepO3UIOTHBIX POAUTENEH C HU3KUM
POCTOM (HU3KOPOCIOCTh JOMUHHUPYET HaJl BHICOKUM POCTOM)?

1) 0 %

2)25%

3) 50 %

4) 75 %

18. OmpenenuTte TeHOTUIBI pOAMTENEH, MMEIOIIUMX Kapue Iva3a, €cld B MX IMOTOMCTBE TpHU
Kapernias3blX U OJUH Troiy0ornasbiil ped€HOK (A - Kapue 11a3a JOMUHUPYIOT HaJl FOITyObIMU).

1)aax AA

2) AAx Aa

3) AAx AA

4) Aax Aa

19. Omna w3 mwemouek JIHK cocrour w3 wHykneotumo: ATI-ALII-TAL-I'TT. Kakosa
MOCJIEZIOBATEILHOCTh HYKJICOTHIOB Ha BTOPOIl 1enouke 3Toi monekyisl JJHK.

1) ATH-ALI-TAL-T'TT

2) THT-I'TT-AT'T-ALLL

3) TAT-TIT-UTT-ITAA

4) TIT-IAT-LIIIA-IITA

20. I'magkast okpacka apOy30B HaclleAyeTcsi KaK peleCCHBHBIM mpu3Hak. Kakoe MOTOMCTBO
MTOJIYYUTCSI OT CKPEIIUBAHMS JIBYX T€TEPO3UTOTHBIX PACTEHHH C IMOJI0CATHIMU TII0aMu ?
0 - C IIOJIOCATOI OKpacKoi 0 - C TTIaJKOM OKPACKOH.
1) 25% , 15%
2) 50% - ¢ momocaroii okpackoit, 50% - ¢ TIIaaKON OKPaCKOA.
0 - C IIOJIOCATOH OKpacKoi 0 - C TTIaJKOM OKPACKOH.
3) 75% , 25%
4) 85% - ¢ momocaroii okpackoi, 15% - ¢ TaaKoil OKpacKoii.



9TaJIOHELI OTBETOB:

No 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 3amanus 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 Al,B1,B2,12, A1, E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KoutposbHas padora «TeopeTuueckne acneKThbl IKOJI0THI»

Pesyabrar o00y4yeHuMsi: ApryMEHTHpOBaTb HEOOXOAMMOCTb COXpPAHEHHs] MHOIooOpasus
OPraHU3MOB C 1I€JIbI0 OEPEXKHOI0 OTHOIIEHUS K OKPYXKAIOLIEH cpene.

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

B pe3synbrare 0CBOSHHS 4ETBEPTOTO paszziena « IKOJIOTHsD 00ydaroInuecst CMOTYT:

- OIMMUCBIBATH CBA3b MCKY OPraHu3MOM U CpCIIOﬁ €ro O6I/ITaHI/I$I;

- YCTaHABJIMBATh CBS3b CTPYKTYPBI H CBOHCTB IKOCHCTEM;

- YyCTaHABIIMBATh CBSI3b MEXY CTPYKTYpaMu OUoChepsl;

- OIIMCHIBATH IVI00AJIbHBIC M PETHOHAIBHBIE YKOJIOTHYECKHE TIPOOJIEMBI U ITyTH MX MUHUMU3ALHH.

KonTponpnast pabora mpencraBisieT co0oil 3agaHus B TECTOBOH (hOpMe pa3IMyHOTO YpPOBHS
CIIOKHOCTHU: «HHM3KHI», «CPEIHUI» U «BBICOKUI». B 3aBUCHMOCTH OT THNA M TPYIHOCTH 3aJaHUS €ro
BBIITOJITHCHUC OLICHUBACTCA Pa3HbIM YUCIIOM Oayut0oB. Brinmonnenue Ka)Xa0ro 3alaHusd «HU3KOT'0» YPOBHA
CIIO)KHOCTH oOlleHuBaercsa 1 OauioM. 3a BBINOJHEHHE 3aJaHUl «CPEJHEro» YPOBHS CIOXXHOCTHU B
3aBUCHUMOCTH OT IOJHOTHI X IPABUJIBHOCTHU OTBCTA ITPUCBAUBACTCA 10 2 6aioB.

Pacripenenienue 3ajaHuii 0 yPOBHSIM CIOKHOCTH ITPEACTABICHO B CIEAYIONIEH TabnuIe:

YpoBeHb IIpouenTHoe
CJI0KHOCTH baun coaepkaHue Tun Bonipocos
3alaHusA 3ajaHui
Huzkuit 1 75% - 3aJIaHKsI C BBIOOPOM OJTHOTO MIPAaBUIIBHOTO OTBETA
Cpennnit 2 15% - 3aJIaHMsI HA BBIOOD U3 MPEUIOKEHHOTO CITUCKA
Bricokwuit 3 10 % - 3aJaHMsl Ha COCTaBJCHUE Tap OPraHu3MOB W3
MIPEUIOKEHHOTO CITUCKA

Kpurepru onieHuBaHus pyoOekHOI KOHTPOIBbHOM paboThI:

Ounenka IIpoueHT BHINOTHEHUS
«OTIUYHO» 85-100%
«XOpOUIO» 70-84%

«YIIOBJICTBOPUTEITHHO» 50-69%
«HEYIOBIIETBOPUTEIBHO MeHee 49%

1 Oxonorus - HayKa, U3y4aroIas:

A) BIMSTHUE 3arpsA3HEHUN Ha OKPYKAIOIIYIO CPeIy

b) BnusiHME 3arps3HeHui Ha 310pOBbE YETIOBEKa

B) BinsiHue OeSATETHLHOCTH YEIOBEKa HAa OKPYKAIOILYIO Cpey

I') B3auMOOTHOIIICHUSI OPTAaHU3MOB C OKPY’KaIOIIeH MX cpenod oOuTaHus (B TOM 4YHCIie MHOTOOOpasue
B3aMMOCBSI3€H UX C APYTUMH OpraHU3MaMH U COOOIIECTBAMHN )




2. TepMUH «3KOJOTHS» MPEITIOKUII:
A) Apucrorens

b) O. I'ekkenpb

B) Y. JdapBun

I') B. U. Bepnaackuii

3. Cramus pasButusi Ouocdepsl, Korma pasyMHasi YeIOBEUECKas NESTEIbHOCTh CTAHOBHUTCS TJIABHBIM
(onpeaensitorrM) GakTOpPOM Pa3BUTHS Ha HAIICH TUIAHETE, HA3bIBACTCS:

A) TexHochepoit

b) anTponocdepoit

B) Hoocdepoit

I') comocdepoii

4. Ionynsiuums - 3TO:

A) Tpynmna opraHu3MOB OJHOTO BHUJIa, 3aHUMAIOINAsl OTPEICICHHOE MPOCTPAHCTBO U (DYHKIIMOHHPYIOIIAsI
KaK 9acTh OMOTHYECKOTO COO0IIeCTBa

b) rpymnmna opraHu3MoB pa3HbIX BUJIOB, 3aHHMAIOIIAs ONPEICICHHOE MPOCTPAHCTBO HPYHKITMOHUPYOIIAsS
KaK 9acTh OMOTHYECKOTO COO0IIeCTBa

B) coBokynmHOCTh 0co0el, PyHKIIHMOHUPYIOMIHMX KaK YacTh OMOTUYECKOTO COOOIIECTBa

I') coBokymHOCTb 0cO0€l OIHOM CEeMbH, KOHTPOJUPYIOLIUX OMNPEIEIIEHHOE MPOCTPAHCTBO U
(YHKIMOHUPYIONIMX KaK 4acTh OMOTHYECKOTO COOOIIECTBA

5. CnoxHas MpUpOJHAs CUCTEMa, 00pa30BaHHAs COBMECTHO >KMBYIIMMHU U CBSI3aHHBIMHU JPYT C JPYTOM
BUJIAMHU, Ha3bIBACTCS:

A) sxocucremoit

b) 6uotornom

B) 6uonenozom

I') 6uocdepoii

6. O6oouka 3emiH, HaceIeHHAs )KUBBIMU OpraHU3MaMH, Ha3bIBACTCS:
A) 6uocdepoii

b) Tponocgepoit

B) 6uoreonenozom

I') sx30cdepoii

7. IlpuponHoe ®KU3HEHHOE MTPOCTPAHCTBO, 3aHUMAEMOE COOOIIECTBOM, Ha3bIBAETCS:
A) sxocuctemon

b) 6uorneHo3oM

B) Guoronom

I') apeasiom

8. Coo0I11ecTBO KMBBIX OPTaHU3MOB M CPEIbl UX OOWMTaHUsS, COCTABISIONIEE €AMHOE IIeJIoe Ha OCHOBE
YCTOMYMBOTO B3aMMOJICUCTBUS MEXKAY PJIEMEHTAMU KUBOU M HEKUBOW MPUPOJIbI, HA3BIBAETCS:

A) nonynsanuen

b) sxocucremoit

B) 6uocdepoit

I') Guonieno3zom

9. Kakue u3 abnornueckux (akropoB (1 — MuHepanbl; 2 — cBeT; 3 — a30T; 4 — KACIOPON) TUMHTUPYIOT
pacrpocTpaHeHHUe )KU3HU B OKeaHe, HO OOBIYHO HE JTUMUTHPYIOT PACIPOCTPaHEHHE KU3HH Ha cyle?
A)l,2

b)1,4

B)2,3
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10. Dxonorunueckue (HaKTOPhI, OKA3bIBAIOIINE HAMOONbBIIEE BIMSHHUE HAa YHUCIEHHOCTH COBPEMEHHBIX
MIPECMBIKAIOTIUXCS:

A) abuotnueckue

b) 6uotnueckue

B) anTpomnorennbie

I') abuotnyeckue u OnoTuvecKue

11. CtpoutenbCTBO TUIOTHHBI MOXKHO PaccMaTpUBaTh Kak mpumep Gakropa:
A) abMOTHYECKOTO

b) 6uotndeckoro

B) anTponorennoro

I') BoOOIIIE HE IKOTOTHUECKOTO

12. TonepaHTHOCTH — 3TO CIIOCOOHOCTH OPTaHU3MOB:

A) BbIIEpKUBATh U3MEHEHHUS YCIOBUH KU3HU

b) npucnocabiauBaThCsi K HOBBIM YCIIOBHUSIM

B) 06pa3oBbiBaTh J0KaNbHBIE (POPMBI

I') mpucniocabnuBaThbCst K CTPOro ONPEEIIEHHBIM YCIOBUSAM KU3HU

13. CooTHOIIEHUST MEXKIy SHEPTUEH, MOJYYCHHOW OPTaHW3MOM HM3BHE, M €€ PacXoI0M Ha MOCTPOCHHE
TeJa ¥ IPOLECCH )KU3HEAEATEIbHOCTH Ha3bIBAIOT:

A) 3HepreTudyecKkuM OrKETOM

b) sHepreTnueckoit CTOUMOCTBIO

B) sHepreruueckum pecypcom

I') TermoBeIM OanmaHcoM

14. BHemniHee cX0ACTBO, BO3HUKAIOIEE Y MPEACTaBUTENEH Pa3HBIX HEPOJACTBEHHBIX BHJIOB B pe3yJbTare
CXOJHOTO 00pa3a )KU3HU, Ha3bIBAIOT:

A) KOHBepreHIuen

b) napannensHoii 3BOMIOLIMEN

B) >xu3HenHON dopmoit

I') Mmopdonornueckoii aganranuen

15. TMomynsiims, KOTOpasi 3aHUMAET B COCTaBe OMOIIEHO3a OTPENEICHHOE MOJI0KEHUE, HA3bIBACTCS:
A) xu3HeHHOH popMmoii

b) sxonmoruueckoit Hutei

B) sxotrmnom

I') apeanom

16. Pacnipeiennte nepednciieHHbIe (PAKTOPBI CPEIBI IO TPEM KaTeTOPHSIM:

buornueckue AbuoTuyeckue AHTpOHOFeHHBIC

XHWITHUYECTBO, BBIPYOKa JI€COB, BIAXHOCTb BO3yXa, TEMIEpaTypa BO3JyXa, MMapa3UTHU3M, CBET,
CTPOUTENIbCTBO 3[aHMM, JaBIE€HHWE BO3AyXa, KOHKYpEHIUS, BBIOPOC YIVIEKHMCIOrO Ta3a 3aBOJIOM,
COJIEHOCTb BOJIBI.

17. I3 npeuio’)KeHHOTo CHUCKa COCTAaBBTE Mapbl OPraHU3MOB, KOTOPBIE B MPUPOJE MOTYT HaXOJUTHCS B
CUMOMOTHYECKNX (B3aUMOBBITO/IHBIX) OTHONICHHUAX MeXAy c000M (Ha3BaHHUS OPraHW3MOB MOXKHO
HCIOJIb30BaTh TOJBKO OJIUH pa3):

myena, rpud mondepe3oBHK, aKTUHUA, Oepes3a, pak-OTIIeNbHUK, KOJIOKOJIBIMK, OCHHA, KJeBep, Ipud
MOJIOCUHOBHK, KITyOCHBKOBBIE a30T(PHUKCUPYIOIINE OAKTEPUH.

18. U3 mpemiokeHHOTro CIMCKa COCTaBbTE Mapbl OPraHU3MOB, MEXAY KOTOPBIMH B IPHPOIE MOTYT




o0pa3oBbIBaThCs Tpoduueckre (MUIIEBbIC) CBA3M (HA3BaHUS OPraHU3MOB MOXKHO HMCIOJB30BaTh TOJIBKO
OJIUH pa3):

Harisl, uBa, Tis1, ame0a, 3as1-pycak, MypaBei, BOIHbIC OaKTepHH, KabaH, JISATyIIKa, CMOPOJIMHA, POCSHKA,
MYpPaBbUHBIN JIEB, KOMAp, TULD.

19. Beibepure W3 chnHcKa Ha3BaHHS >KUBOTHBIX, KOTOPBIX MOXXHO OTHECTH K KOHCYMEHTaM BTOPOTO
MopsiJKa:

TUTP, TU3EHTEpUiiHas ame0a, BOJIK, KPOJHUK, MBIIIIb, capaH4a, scTped, KPOKOIWI, TyCh, JIUCUIIA, OKYHb,
00XbsI KOPOBKa, O€JIbIi MeIBE/Ib, MEJIOHOCHAS ITUeJIa.

20. V3 nepevnciaeHHBIX Ha3BaHUH OPraHu3MOB BBIOCPHUTE PEIYIICHTOR:
MezBeb, ObIK, 1y0, Oenka, MOJOCHHOBHK, ITUIIOBHUK, CKyMOpHs, kaba, JICHTOUHBIA YepPBb, THUIOCTHBIC
OakTepuu, 6a06ab, Karmycra, KakTyc, IEHUITUIL, JPOXOIKH.

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

OTBET r 0 B a | B a B §) r B B a a a §)
Ne 3amanus 16
OTBET bruotnyeckue — XUIHAYECTBO, TApa3UTHU3M, KOHKYPEHITHS.

AOHOTHYECKHE - BIAXXHOCTH BO31yXa, TCEMIICpaTypa BO34YyXad, CBCT, HaBJICHUC
BO3ayXa, COJICHOCTb BOJBI.

AHTpOIIOTeHHBIE - BBIpyOKa JIECOB, BBIOPOC YIVIEKUCIOIO Ta3a 3aBOJOM,
CTPOUTEIBCTBO 3aHUN.
Ne 3amanus 17
OTBET ITUelIa - KOJIOKOJIBUHK

rpud moadepe3oBUK - Oepe3a
AKTUHUS - paK-OTUIEJIbHUK
OCHHA - Ipu0 MOJOCUHOBHK
KJIEBEP - KIIYOEHbKOBbIE a30T(UKCUPYIOLUE OaKTEPUH
Ne 3amanus 18
OTBET JATYIIKA - HATUIs
CMOpOJMHA - TJIS
3asi1-pycak - TUTP
MypaBeil - MypaBbUHBIN JIEB
KOMap - poCsiHKa

MBa - KabaH
BOJIHBIE OaKTEpHH - ame0a
Ne zamanus 19
OTBET TUTP, BOJIK, ICTPEO, KPOKOIIII, JINCHIIA, OKYHB, O€NIbIi Me/IBEh
Ne zamanus 20
OTBET THIWJIOCTHBIC OAKTepUH, MEHULIUILI

4.2.4. 3amuTa KeiicoB: MpeAcTaB/IeHHe Pe3y/1bTATOB pellleHusl KeiicoB
Pe3yabrar oOy4yeHHsi mo TeMe: AHAIM3UPOBATh JTHUYECKHE AaCMEKThl COBPEMEHHBIX
UCCIIeIOBAaHUN B 00JIaCTH OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOTHH.

Kontposmpyembie komnerennuu: OK 01, OK 02, OK 04, TIK 3.1

3ammra Keica sBIsETCS PyOEKHBIM KOHTPOJIEM IO MATOMY pasaeny «buomorust B Ku3HU», B
pe3ynbTare U3y4eHus: KOTOpPOro 00y4aromuecs: CMOTyT:

— aHAJIM3UPOBATh ATUYECKHE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUNA B 00IACTH OMOTEXHOJIOTUH U
TEeHETUYECKUX TEXHOJIOTHH.

Jnst 3amuThl KeiicoB oOydaromumcest Heo0xoaumo B pamkax BCP moarorosuts yctHoe cooduienue



10 PE3yJIbTaTaM PEIICHUS Keilca ¢ MOArOTOBKOM Mpe3eHTaIUM.

Kpurepuu olieHuBaHMsI yCTHOTO COOOLICHUS:

Kpurepun

Banasl

OIlCHUBaHUA

1 0aan

2 0aJi1a

3 0asi1a

1. CootBeTcTBHE
COJIEP>KaHMS IOKJIa1a
3asABJIEHHON TEME

coliepKaHue JA0KIaaa
JINIIb YaCTUYHO
COOTBETCTBYET
3asBICHHOI TeMe

collep KaHMe JIOKJIaja, 3a
HCKIIFOUCHHUEM
OTJEJIbHBIX MOMEHTOB,
COOTBETCTBYET
3asBJICHHOM TeMe U B
MOJTHOM Mepe €€
packpbIBacT

coJiep)KaHue JT0KIa1a
COOTBETCTBYET
3asIBJICHHOIT TeMe U B
MIOJIHOW Mepe €€
packpbiBaeT

2. CreneHb
PACKPBITHS TEMBI

packpbITa Malas 4acTb
TEMBI; TTIOMCK
uH(pOpMaIUHU MPOBENEH
MOBEPXHOCTHO; B
U3JI0KEHUH MaTepuaia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTb

TeMa pacKpbITa XOPOIIIO,
HO HE B IIOJIHOM 00BEME;
uHpopmaruu
MIPEIICTABICHO
HEJIOCTAaTOYHO; B
OTJIENIBHBIX CITy4asx
HapyIleHa JOTHKa B
U3JIOKSHUH MaTepurara,
HE COBCEM JIOCTYITHO

TeMa pacKphITa
MOJTHOCTHIO;
NPECTaBICH
000CHOBaHHBII 00BEM
nHpopmauu;
U3JIOKEHHUE MaTepraia
JIOTHYHO, JIOCTYITHO

3.YMeHue 10CTynHO
U TIOHATHO Nepearhb
coziepKaHue JoKIaaa
B BUJI€ NIPE3CHTALIUU

13 IPEACTABICHHOM
MPE3EHTALMU HE COBCEM
IIOHsITHA TEMaTHUKa
WCCIIEIOBaHMS, 1ETaIN
HE PACKPBITEI

Ha OCHOBE
NPECTaBICHHOM
MpE3CHTANN
dbopmupyetcs obiiee
IIOHUMAaHHUEC TEMATUKU
UCCIICIOBAHMUS, HO HE
SICHBI AC€TaJIN

Ha OCHOBE
MpeICTaBICHHOMN
MIpe3eHTAIUN
dbopmMupyeTcs monHoe
MMOHMMAHHUE TEMATUKH
UCCIIETOBAHMUSI,
PaCKPBITHI JeTAN

Kpurepuu onieHuBaHus IpE3EHTAIUN!

Baaasl
Kpurepun oueHuBanus
0 1 2
MOJIHOTA UCTIOJIb30BaHMs | mH(pOpMarus, nHpopmarus, MPE3EHTALUS CONCPIKUT

yuebHOro Marepuasia

HCIIONb3yeMast B
MIpE3EeHTAlNH, HE
OTHOCHUTBCS K TEME

MIpe/ICTaBICHHAS B
MPe3eHTAIUH, OTHOCUTCS
K TeMe, HO

HEJIOCTATOYHO ITOJTHO
PacKphIBAIOT €€

coziep kaHne

MOJIHYIO ¥ YETKYIO
uH(popMaIuIo,
JOCTaTOYHYIO ISt
dbopmMupoBaHus
NPECTABICHUS O TEME

JIOTUKA W3JI0KCHUS
Marepuasa B
COOTBETCTBUH C INIAHOM
1 TEMOM 3aJJaHus

Marepuain
MPE3EHTAIUU HE
COOTBETCTBYET TEME,
IJIaHA HET

MaTrepuall NpEe3CHTAlluN
YaCTUYHO COOTBETCTBYCT
TEMC 3aJaHus, IJIaH
MMOCTPOCH HEC TOYHO

Marepuall,
IIPUBEICHHBIN B
[IpE3EHTALUU
IIOJIHOCTBIO
COOTBETCTBYIOT TEME
3a/laHUs U
COCTABJICHHOMY ILIaHy




TEPMHUHOJIOTYECKas 1
opdorpadpuyeckas
rPaMOTHOCTh

B IIPE3CHTAIUH
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKH, HE BCE
TEPMUHBI IPUMECHCHBI
0 CYIIECTBY

B IIPE3CHTAIIH
MPUCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TEPMHUHBI
NPUMEHEHBI BEPHO

B IIPE3CHTAIIH
OTCYTCTBYIOT
ophorpaduueckue
OLIMOKH, TEPMUHBI
IPUMEHEHBI BEPHO

AKKYpPaTrTHOCTb U
OpUrnHaJIbHOCTb
IMOCTPOCHUA

Mpe3eHTaIUS
rnocrpoena 0e3 yuera
KOMIIO3HIIUU
clIamoB, 0e3
COOITIOIEHUS
TpeOOBaHMI K
mpudTaM u
I[BETOBOMY
0(OpPMIICHHUIO

MPe3CeHTAIUs TOCTPOCHA
C y4eToM TpeOOoBaHMIA K
0hOpMIIEHHUIO, HO HET
eMHOT0 0(hOpMIICHUS
CJIaliI0OB

Mpe3eHTaIs
MOCTPOCHA B IOJTHOM
COOTBETCTBHH C
TpebOBaHUSAMU
oopMiIeHUS,
MCTIOJIb30BaH
OPUTHHAIILHBINA MOXO0]T
K 0OpPMIICHHIO
CJIaii10B

Ikasa nepeBoga 0a/I0B B OTMETKY

17-15 Gamios - «5»
14 - 9 bamnoB - «4»
8-6 0aimIoB - «3»

Menee 6 6a10B UM OTCYTCTBUE PAOOTHI - «2»




4.3. [IpomeskyTounasi arrecrauus (1udpdepeHuupoBaHHblii 3a4eT)

[TpomexxyTouHast arrectarus o ydeonomy mnpeamery OVYII.13 buonorus mpoBogutcs B Gopme
i QepeHIMPOBaHHOTO 3a4eTa. 3aJaHue BKIIOYAET B CeOs: TECTOBBIE BONPOCHI, HANpaBICHHBIC Ha
MIPOBEPKY YCBOCHMSI TEOPETUYECKOrO MarepHalia, M 3aJa4d W 3aJaHusi, HallpaBlIEHHbIE HA IPOBEPKY
c(hOPMUPOBAHHOCTH MPAKTUICCKUX YMCHHIA.

Yacte 1 comepxut 15 3amanmii ¢ BLIOOPOM OIHOTO BEPHOTO OTBETa M3 4eThipex U 10 3amaHuii ¢
BEIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HAa COOTBETCTBHS OHOJIOTUYECKUX OOBEKTOB, IMPOIECCOB H
SIBJICHUU.

Yacte 2 comepxuT 4 3amaud W3 pa3HbIX TEM JUCHUIUIMHBI (mpeamera) M | mpakTuko-
OpPUEHTUPOBAHHOE 3aJIaHHE.

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

Yacrs 1
B 3aganusx 1-15 BpiGepuTte 01MH NpPaBHIbHBIN OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJISAET MOJIEKVJIA

1) ne30KkcupUOOHYKIEMHOBOM KUCIIOTHI,

2) puOOHYKIIENHOBOM KHCIIOTHI,

3) nununa,

4) nonucaxapuna.

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVJIE IHK ITPOUCXOAUT B ITPOLIECCE
1) TpancBepcuy;

2) penaparuu,

3) pernukanuuy,

4) Tpanchopmanuu.

3. JUI OBPA3OBAHMS JIMIIMJHOI'O BUCJIOSI BAXHBI B3AUMOJENCTBUS MEXIY
MOJIEKYJIAMU JIMITNIOB:

1) BOTOpOaHBIE U HOHHBIE;

2) MOHHBIE W KOBAJICHTHBIE;

3) KoBaJIeHTHBIE U TUAPODHOOHEIE;

4) Tonbko rusipooOHbIE.

4. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVYJIE IHK TPOUCXOIUT B ITPOLUECCE
1) pemaparuy;

2) TpaHcopmanuy;

3) TpaHCcBepcHH;

4) pernyMKaluy.

5. JUIS KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3

1) aMUHOKUCIIOT;

2) HYKJIEOTHOB;

3) mMKOTeHa,

4) bochonunuaos.

6. B ITIPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBITAETCSA 3A CUHET
1) TpaHcKpuUnuuy;

2) penyIuIMKaluu;

3) nenarypanuu,

4) cimpanu3aiy.

7. BIIAT'OJAPSA KOHBIOTAIIMU 1 KPOCCHUHI'OBEPY [TPOUCXOAUT

1) yBenuyeHue ymciia XpoMOCOM BJIBOE;

2) oOMeH reHeTHYeCcKoi HH(pOpMaIel MEX Ty TOMOJIOTUYHBIMH XPOMOCOMaMH;

3) yMeHbIIEHHE YUCIIa XPOMOCOM BJIBOE;

4) yBeTU4YEHHUE YKCIIa TaMET.



8. IIOJIMITEIITUIHBIE HEIMW CUHTE3UPYIOTCSA HA PUBOCOMAX, HAXOAAILIMXCA:
1) B iMTo3051€ U MOAN(DUIUPYIOTCS TAaKXKe B IIUTO30JI€;

2) B 1MTO30J]€, 3aTeM MOAUPUIIUPYIOTCS B anmnapare [onbaxuy,

3) Ha MeMOpaHe 3H/I0TJIa3MaTHIECKOTO PETHUKYITyMa, 3aTeM MOAN(UIIUPYIOTCA B anmapare [ oibKH;
4) B uuTO30]€, 3aTeM MOAUPUIIUPYIOTCS B JIIOMEHE JIM30COMBI.

9. MIHTPOHBI BCTPEYAIOTCA B TEHAX

1) TOBKO 3yKapHOT apXxeOaKTEpHii;

2) syKapuoT U dy0aKTepuil;

3) sybakTepuii u apxeOaKTepuii;

4) apxebaKkTepHii U HyKapuorT.

10. BCE PEAKIIMM CUHTE3A OPTAHNYECKUX BEIIECTB B KJIETKE [TPOUCXOIAT

1) o6pazoBannem monexyn ATO;

2) ¢ 0CBOOOXKICHUEM DHEPTHUH;

3) pacluerieHueM BeIlECTB,;

4) UCTONL30BaHUEM SHEPTUH.

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOIM KHCJIOThHI B COEAUHEHHU C BEJIKAMU
COCTOUT

1) MuTOXOHApHS;

2) XxpoMocoMma,

3) rewH;

4) XJ0pOILIACT.

12. JOYEPHUE XPOMATUJIbI CTAHOBATCA CAMOCTOATEJIbBHBIMU XPOMOCOMAMU
ITIOCIJIE

1) cmiapuBaHMsi TOMOJIOTUYHBIX XPOMATHI;

2) oOMeHa yyacTKaMH MEX]ly TOMOJIOTUYHBIMU XPOMOCOMAaMHU;

3) pa3zeneHus COeIUHSIOMIEN UX LIEHTPOMEDHI,

4) BBICTpanBaHUsl XPOMOCOM B SKBaTOPUATHHON TNIOCKOCTH KJIETKH.

13. TEHETUYECKUH KO/ — 2TO:

1) Habop KJICTOYHBIX TE€HOB,;

2) HyKJICOTHIHASI TIOCIIE0BATEIbHOCTh I'CHA,

3) reHeTHUECKAst IKCIIPECCHS;

4) cucTeMa 3arMcH TeHEeTHIEeCKON HH(OPMAIIHH.

14. B KAKUX U3 ITEPEUUCJIIEHHBIX OPTAHEJIJTI CAMAS BEICOKA S KOHITEHTPAIIUS Ca?
1) siape;

2) MUTOXOH/IPUSX;

3) nurorasme;

4) ammmapare [0ybKH.

15. KAKME M3 INEPEYNCJIEHHBIX HUXE CTPYKTYP KJIETKW HE UMEKOT MEMBPAHBI
1) 1TM30COMBI;

2) XJIOPOILIACTHI;

3) SAPBIIIKHY;

4) anmapar T'osbKH.

ITAJOHBI OTBETOB:

Ne 3ananus 112(3|4(5|6|7|8|9(10 (11 12| 13| 14| 15

OTBET 112411342314 |2 (3|41 2]3

B 3apanusx 16-25 ppi0epuTe HECKOJIBLKO NPABUIbHBIX OTBETOB MJIH YCTAHOBHTE COOTBETCTBHE HJIH
MOCJIe0BATE/IbHOCTh:

16. BOCCTAHOBHUTE B HCTOPUYECKOM IUIAHE IOCJIEJOBATEJIbBHOCTb 5TAIIOB
BO3JECTBUA YEJIOBEKA HA BUOCOEPY:



1) ycunenue BIUSHUS HA IPUPOAY C KOPEHHBIM MPeoOpa30BaHUEM YacTH SKOCUCTEM;

2) U3MEHEHHE 3KOCUCTEM Yepe3 MacTb0y CKOTa, YCKOPEHHE POCTa TPaB MyTeM UX BBDKUTAHUS U T. I1.;

3) mio6anbHOE M3MEHEHHE BCEX HKOJOTMYECKHMX KOMIIOHEHTOB B IIEJIOM B CBSI3M C HEOTPAaHUYCHHOMN
MHTEHCU(UKAIEH X035ICTBa;

4) cBepXHMHTEHCUBHAs 0X0OTa 0€3 Pe3KOro M3MEHEHUs IKOCUCTEM B TIEPUO]] CTAHOBJICHHS YEI0BEUECTBA;

5) Bo3aelicTBHE JTIONEH HA OMOCdepy JUITh KaK OOBIYHBIX OHMOJIOTHYECKIX BUIOB.

17. BBIBEPUTE ITPOLIECCHI, [TPOTEKAIOIIME B ITPO®A3E ITEPBOI'O JIEJIEHUS MEMO3A

1) oOMeH yuacTKaMu XpOMOCOM;

2) Habop xpomocom u uncio moiekya JIHK B kinetke — 4n4c;

3) AeneHue LEHTPOMEP XPOMOCOM,;

4) popmupoBaHHUE BEpETCHA JICTICHUS;

5) BeICTpauBaHUE XPOMOCOM TI0 IKBATOPY KIIETKHU.

18. KAKHME IMTPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPMO UHTEPDA3BI?

1) ciupanuzanusi XpoMocoM;

2) penymukanus monekyn JHK;

3) pacTBOpEHHE sIIEPHOI 000JIOUKH;

4) cuHTE3 OCIIKOB B IUTOILIA3ME;

5) cunte3 uPHK B siape.

19. MAJIBIE KPYI'OBOPOTHI VYIJIEPOOA B BUOC®EPE MOI'YT OCYIIECTBJIATBCA
CJIEAYIOIMM ITYTEM:

1) yriekucnelii Ta3 BelIensieTcss B atMocdepy B mporecce GOTOCMHTE3a B IHEBHOE BpEMs, a B HOYHOE
BpEeMs €ro 4acTh MOIJIONIAETCS] PACTCHUSMH U3 CPEIIBL;

2) YIJIEKUCIBIN Ta3 MOMIoIIaeTcs u3 arMocdepsl B mpoiiecce (OTOCHHTE3a B JHEBHOE BPEMS, a B HOUHOE
BpPEMSI €T0 YaCTh BBIJCIISCTCS PACTCHUSMH B CPELLY;

3) ymekucibiii Ta3 arMocepsl moromaercst B mporecce GoTocuHTe3a ¢ 00pa3oBaHUEM OpPraHMYECKHUX
BEIIECTB, & C THOENBbI0 PACTCHHA W JKUBOTHBIX IPOUCXOAWT OKHUCIICHWE OPraHHYECKHX BEIIECTB C
BBIJIETICHUEM YITIEKUCIIOTO ra3a;

4) yrnekucibiil a3 arMmocdepsl MOmIoNIaeTcsl B mpoiecce PoToCHHTEe3a, a TPH JBIXaHUH BBIICISACTCS B
arMmocdepy;

5) yIIIeKuCIbIi Ta3 aTMocQepsl TOMIOMAaeTCs B mporecce GoTocuHTe3a, a MpU CKUTAaHHH OPTaHUYECKUX
BEIIIECTB BBIJIEISIETCS B aTMOCheEpYy.

20. YVKAXUTE ITOCJIEAOBATEJIbBHOCTDH ®A3 OIJIOJJOTBOPEHUA.

1) cnusiHMe TaMeT, WM CUHTaMHU;

2) MTMCTaHTHOE B3aUMOJICUCTBHE U COMMKCHHUE TaMET;

3) KOHTaKTHOE B3aUMOJICHCTBUE TaMeT U aKTUBALIUS AULIEKIIETKH.

21. YCTAHOBUTE MOCJEIOBATEJIBHOCTb CTAJMIN WHAWBUIYAJIBHOI'O PA3BUTUS
YEJIOBEKA, HAUMHASA OT 3UT'OTHI.

1) bopMupoBaHUEe YETBIPEXKAMEPHOTO CEPALIA;

2) obpa3oBaHHe 0JIACTOMEPOB;

3) dopmupoBaHrie HEPBHOW CUCTEMBI,

4) hbopMupoBaHHE ME30/IEPMBI,

5) obpazoBaHM€e IBYXCIOWHOTO 3apOJIbIIIIa.

22. BBIBEPUTE TPU ®YHKIIMU INTASMATUYECKOM MEMBPAHBI

1) obGecrieurBaeT MOCTYIUIEHUE B KJIETKY HOHOB M MEIIKHX MOJICKYT,

2) obecrieunBaeT MEPEIBUIKEHIE BEIIECTB B KIIETKE,

3) OTrpaHUYMBAET LUTOIIA3MY OT OKpY KaloUlei cpepl,

4) ydacTByeT B MOTJIOIEHUH BEIIECTB KIIETKO;

5) mpuaaeT KJIETKe )KeCTKYI0 (hopMy;

6) cimyxut Marpunen ans cuareza ”PHK.

23. BBIBEPUTE JIBA TIPU3HAKA HE TIOAXOJSAIIUE JJIA OIMMCAHUSA TPAHCKPUIILUAU ¥V
OYKAPUOT

1) oOpa3oBaHue MOTUHYKICOTHUTHOM TIETH,

2) COeMUHSIOTCS HYKJICOTH/IbI, COMIEpIKaIIe Ie30KCUPHO03y;



3) marpureit cyxut mosnekyna JIHK;

4) mpoucxoauT B SAIpE;

5) yasoenue monekyisl JTHK.

24. YCTAHOBUTE IOCJIEJOBATEJIbBHOCTbD TTPOLIECCOB 3MBPUOHAJIBHOT'O PA3BUTHSA
I[TO3BOHOYHBIX )XMBOTHBIX:

1) 3aknazKa 3a4aTOYHBIX OPTaHOB 3apO/bIIIa,

2) HampaBlieHHbIE TIEpEMEIICHHSI KJIETOK U UX AU epeHupoBKa;

3) pa3BUTHE HEPBHOM IJIACTUHKY,

4) cnusiHUe SULIEKIIETKU U CIIepMaTo3011a U 00pa30BaHUE 3UTOTHI;

5) dbopMupoBaHHE MHOTOKIIETOYHOTO OHOCIOWHOTO 3apO/IBIIIA.

25. YIIOPAAOUYUTE NCKOITAEMBIE ®OPMbI UEJIOBEKA T10 BPEMEHU CYIHIECTBOBAHU A,
HAUYMHA S C CAMOI JIPEBHEN ®OPMBI:

1) UenoBek yMerblif;

2) KpoMaHbOHIIHI,

3) Heanaepranbliibl,

4) YenoBek MpsIMOXO/ISIIINM;

5) ABcTpanonurex.

ITaJIOHLI OTBETOB.

Ne 3amanus 16 17 18 19 20 21 22 23 24 25

OTBET 542131141245 |345( 231 (2543113425 45231 | 51432

Yacrb 2
B 3aganusx 26-30 pemmure 3agaum:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka I[BETKOB OyJ€T Y pacTeHUI ropoxa, MoJy4eHHbIX
OT CaMOOTMBIJICHUSI TOMO3UTOTHBIX POAUTENHCKUX (POPM C KPAaCHBIMU M C OENBIMU I[BETKAMH, a TAKKe OT
UX CKpELIUBaHUS MEXTy co00il.

Pemienne. O6e ponutenbckue GOpMbl TOMO3UTOTHBI, TIO3TOMY 3allMCh CKPEIIMBaHU OyJIeT cienyromeit:
— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT NepeKpecTHOro onbuieHus: P: AA X aa.

['omo3uroTHBIE (DOPMBI JAFOT €AMHCTBEHHBIM THUI TaMeT, U MOSTOMY NpPHU WX CIHSHUU OyleT MoiydeH
enuHCTBeHHBIN TuT oToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIC PACTEHHS JAIOT TOJBKO (OPMBI C KPACHBIMHU I[BETKAMH. 2.
Bce nmotomku pactenuii ¢ 6e1bpIMH [IBETKaMu OyAayT O€IO0IBETKOBBIMU (OHM BCEr/ia FOMO3UIOTHBI). 3. Bee
pacTeHUsT OT CKpEUIMBAaHWS KPACHOIIBETKOBBIX T'OMO3HIOTHBIX C  OENOIBETKOBBIMH  OyIyT
KPacCHOIIBETKOBBIMH (JJOMUHAHTHBIN (PEHOTHIT), HO F€TEPO3UTOTHBIMU IO TE€HOTHUILY.

3ananme 27. 3agaya Ne 2. Ha pebenka c [ rpynmnoii KpoBHu B poiioMe NMPETEHAYIOT JIBE POIUTEIBCKUE
napsbl:

— 1 mapa: mars c I, orer; ¢ IV rpynmnoii kposu;

— 2 mapa: Mars co I, oren ¢ III rpynmoit kposu.

Kakoii mape npuHaiexuT pedbeHok?

Pemenue. Pebenok ¢ I rp. kpoBu no renotumny — [°I°. Takoe coueTanue amieneil BO3MOXHO TOJBKO B
cllyyae, eciM ramMeThl U OTLa, U Marepu OyayT coxepkarb amienu 1°. CriegoBarenbHO, 3Ta KOMOMHAINA
T€HOB MOIVIa OCYIIECTBUTHCS TOJILKO IPU 3a4aTuu pebeHKa B cllydyae BTOpPOIl mapbl, KOrJa MaTh U OTell
reTEpPO3UTOTHI. 3aMILEM CXEMY CKPEIIMBAHMS

P:TAI° @xIBI° J; G: 0,51 A+ 0,51°;, GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBUIHO, YTO MEpBasi CyNpyXkKeckas Mmapa IpeTeH10BaTh Ha 3TOro peOeHKa HE MOXKET, T. K. Y HEe MOTYT
ObITH f1eTH ToabKO co Il u III rpynmamu kpoBw:

P:1°I° @ x TATIBJ; Fl1: 50% IA 1° u 50%IB I° (y aeteii |l u 1l rp. kpoBH COOTB.).



OTtBeT. PeOCHOK MPUHAICKUT BTOPOU Tape CYNPYTOB.

3ananue 28. 3agauya Ne 3. Onpenenute cpeqHUN pa3Mep JIMCTOUKOB y O€oro KieBepa, MoJTydYeHHOTO OT
CKpEIIUBaHUS F€TOPO3UTOTHBIX pacTeHu ¢ iucToukamu 10 1 7 MM COOTBETCTBEHHO.

Pemenue. OnpenensieM reHOTUIBI U 3aITUChIBAEM CKPEIlIMBaHUE:

P: Vbav x V by v; onpenensiem ramers: GQ: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5V; moay4aem noTOMKOB:
F1: 0,25V baV by; 0,25V bav; 0,25V by v; 0,25vv.

OrtBert. [TonyueHo 4 Tuna (pEeHOTUIIOB U TCHOTHUIIOB B PaBHBIX COOTHOIICHUIX. M3 HUX 1715t IepBOTO Oyer
XapakTepHa CBEPXJJOMUHAHTHOCTb (CPEIHUN pa3Mep JTUCTOUKOB 18 MM).

3apanme 29. 3amaya Ne 4. IlpoananusupyiiTe XapakTep NepeAadyd pPELUecCUBHOI0, YaCTUYHO
CIIETUICHHOTO C TIOJIOM, HACIIEJICTBEHHOTO 3a00JI€BaHUS OT MaTepy K MMOTOMKAM.

Pemenne. P:9X aX a 3X AY A 6omeaa F1: QX AX a d XaY AF2:2X AX a; @X aX a ;4 XAYA;
X aY A 6onbHa

OrtBet. bone3nsb nepenaercss OT Marepu uepe3 AeTel U MPOsBISIETCS TOJIBKO y BHYYEK.

3aganue 30. 113 snemenToB coodiecTBa (MOJIEBKa, 3€PHO 3J1aKOB, (DMIIMH, XOPEK) COCTaBbTE MUIIEBYIO
[[eNb ¥ HA OCHOBAaHHH MPABHJIA SKOJIOTUYECKON MUPAMUIBI ONPENCIUTE, CKOJIBKO HY)KHO 3€pHA, YTOOBI B
JIeCy BBIPOC OJIMH (PHIIMH Maccou 2,5 KI.

Otser:

MEbmib-moneBKa Xopex ®unua
250 xr 25 kr 2,5 kr

3epHO 371aKOB
2500 kxr

B Yactn 1 u Yactu 2 mpexacraBieHbl 3aJaHus, OTHOCAIIMECS K TPEM YPOBHSIM CIIOKHOCTH:
«HMU3KUN», «CPEJHUI», «BBICOKUI». B 3aBUCHMOCTH OT THUIIA M TPYOHOCTH 3aJaHUS €r0 BBIIIOJIHEHUE
OLICHMBAETCS Pa3HBIM YMCIIOM OaylioB. BhINOIHEHME KaXA0ro 3aJaHusl «HU3KOI0» YPOBHS CIIOKHOCTH
oueHuBaercs 1 Ganom. 3a BBIMOJHEHHME 33aJaHUN «CPEIHEro» ypPOBHS CIOXXHOCTH B 3aBUCHUMOCTH OT
MIOJIHOTHI U MTPaBUJIBHOCTHU OTBETA MPUCBAaUBAETCs /10 2 OaljIoB.

K 3agaHuio «BBICOKOTO» YPOBHSI CIOXKHOCTHM OTHOCUTCSl pEIIEHHWE CUTYallMOHHBIX 3ajad. 3a
BBINIOJITHEHUE 33JaHUM «BBICOKOT0» YPOBHSA B 3aBHUCHMOCTH OT IIOJIHOTBI M IIPaBWJIBHOCTH OTBETA
IpUcBanBaeTcs 10 3-X OaJIOoB.

3aaHus «HU3KOTO» U «CPEIHEr0» ypPOBHEH CIIOKHOCTH IIPOBEPSIOTCS aBTOMarndecku. OTBETHI Ha
3aJIaHUs «BBICOKOT0» YPOBHS IPOBEPSIIOTCS B PyUYHOM PEXUME.

Pacnpenenenue 3a1anuii o ypoBHSAM CIOKHOCTH MIPEJCTABICHO B cienyromeil Tabmuiie:

YpoBeHnb IIpouenrtHoe
CJIOKHOCTH Bamna coep:kanue Tun Bonpocos

3aJaHusA 3aJaHui

Huzkni 1 50% - 3aJIaHUs C BLIOOPOM OTHOTO MPABUIILHOTO OTBETA

Cpennuit 2 33% - MHO>KE€CTBEHHBIH BBIOOD;
- BOTIPOCHI HA  YHOPSAJOYMBAHHE 381071
YCTaHOBJICHHE MPABUIHHON MOCIEI0BATEILHOCTH

Beoicokuit 3 17% - 3ajJaud, MpeIyCMaTpHUBAIOIINE PpPa3BEPHYTHIN
OTBET




Kpurepun oueHuBanms:

Onenka IIpoueHT BHINOJIHEHHS
«OTIIMIHO» 85-100%
«XOPOIIO» 70-84%

«YIIOBJICTBOPUTEIILHOY 50-69%

«HCYAOBJICTBOPUTCIIBHO»

menee 49%




