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1. MACIIOPT ®OHJJA OHEHOYHBIX CPEJICTB

OcBoenue copepxxkanusi ydeOHoro mnpeamera OVII.13 buomorust obecrmeunBaeT IOCTHIKEHHE
oOygarormmmucs pe3ynbpratoB, npeaycMoTpeHHbIx PI'OC COO u ®I'OC CIIO mo crnenuanbHOCTH
23.02.08 CTpouTEnbCTBO KEJIE3HBIX JIOPOT, yTh U MYTEBOE XO34MCTBO, 3HAHUSIMHU, YMEHUSAMH, KOTOPbIE
dbopMupyroT 061IHe U TPodhecCHOHABHBIC KOMITIETCHIINU:

yMeThb:

VY1 - onpenensTh )XUBbIe OOBEKTHI B IPUPOJE; MPOBOJUTH HAOIIONEHHS 32 SKOCHCTEMaMHt ISl BbI-
SIBIICHUSI €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHHM, HHTEPIPETUPOBATH PE3YIILTAThl HAOTIOICHUI;

VY2 - npoBOAUTH MPOCTEHITNEe ONOIOTHYECKHEe HIKCIICPUMEHTAIBHBIC UCCIIEIOBAHUS C COOTIONCHHU-
eM TpaBuiI 0€301MacHOro oOpaIeHus ¢ 00bEKTaMH U 000PYIOBaHHUEM;

¥3 - ucnonp3oBarh HHPOPMAIHIO OMOTOTHYECKOTO XapaKTepa U3 pa3InyHbIX UCTOUHHKOB;

Y4 - nporHo3upoBark MOCIEICTBUS CBOCH ACSITEILHOCTH [0 OTHOUICHHUIO K OKpY)Karollei cpene,
COOCTBEHHOMY 3JI0POBbIO; 000CHOBBIBATH M COOJIIOAATH MEPHI MPO(UIAKTUKH 3a00IeBaHUH.

3HATh:

31 - crpoenue, MHOrooOpasue U 0COOEHHOCTH KHUBBIX CHCTEM Pa3HOTO YPOBHs OpTaHU3aAINH, 3a-
KOHOMEPHOCTH MPOTEKaHUsI OMOIOTUYECKUX MPOIECCOB U SBICHUN B OKpYKalollel cpene, IeNOCTHYIO
HAyYHYIO0 KapTUHY MUPA, B3AUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

32 - 3HaYUMOCTh JOCTHKEHUIN OMOJIOTUYECKON HAYKU M TEXHOJIOTUN B MPAKTHUECKOHN JesITeNbHO-
CTH YeJIOBEKa, Pa3BUTHUHU COBPEMEHHBIX MEIUITUHCKIX TEXHOIOTUN M arpOOHOTEXHOIOTHIA.

0o01Me KOMIEeTeHIMU:

OK 01. BeiOupars crioco0bl pemmeHus 3a1ad npodecCuoHaNbHON IeSTeTbHOCTH TPUMEHUTEIBHO
K pa3IM4HbIM KOHTEKCTaM.

OK 02. Vcnonp30BaTh COBpeMEHHBIE CPECTBA MOKMCKA, aHAIN3a U MHTEPIIPETAlUU UHPOPMAIIH,
1 uHGOPMAIIMOHHBIE TEXHOJIOTHH IS BHITOTHEHHS 3a/1a4 MPO(EeCCHOHATBHON JesITeIbHOCTH.

OK 04. D¢}dexTrBHO B3auMOIeCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAH]IE.

OK 07. ConeiicTBOBaTh COXPaHEHHUIO OKPYXKAIOLIEH Cpesbl, pecypcocOEepeKeHNI0, TPUMEHSTh
3HaHHUA 00 M3MEHEHUU KJIMMaTa, MPUHIUIBI OEPEKIUBOTO MPOU3BOACTBA, F(PHEKTUBHO /IEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIIHSIX.

npogeccnoHa/IbHbIe KOMIIETEHINH:

IIK 2.5 Cobnronars TpeOoBaHMs OXpaHbl OKPYXKAIOIIEH Cpelbl, OXpaHbl TPYAA U MPOMBIIIICHHON
0€301aCHOCTH MIPU CTPOUTEIBCTBE M IKCIUTyaTallMU XKeJIe3HBIX JOPOT.

®opMoil MPOMEKYTOUHOW aTTecTalK MO y4yeOHOMY HpeAMeTy sBisercs Au¢depeHIUpPOBaH-
HBIN 3a4€T.



2. PE3YJIBTATBI OCBOEHUS YYEBHOT O ITPEJIMETA,
HOJJIEXKAIINUE ITPOBEPKE

2.1. B pe3ynprare arrectaiuu mo y4eOHOMY MpeaMeTy OCYIIECTBIISIETCS KOMIUIEKCHAsI IpOBepKa
CIICAYIOIIMX YMEHUH W 3HaHWH, a Takke AUHAMUKa (HOpMUpPOBaHHA OOIUX U MPOGECCHOHAIBHBIX

KOMITIETECHIINH:

Pe3y.]Il>TaTl)l oﬁyqemm: yYmenus, 3Ha-
HUA U KOMIICTCHI NN

Iloka3zaTen OLlEeHKH pesyJjbTara

(DopMa KOHTPOJIA U
OICHUBAHUA

Ymern:

¥1 - onpenensaTh KUBbIE 0OBEKTH B MPHU-
poze; MpOBOAWTH HAOJIONCHUS 33 3KOCHU-
CTeMaMU JJIsl BBISIBJICHUS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX HM3MEHEHHUH, HHTepIpe-
THPOBATh PE3yIIBTAThl HAOMIONCHUII;

OK 01, OK 02, OK 04, OK 07, TIK 2.5

c(hOPMHUPOBAHHOCTh ~ yYMCHHI  OMPEACIAThH
JKUBBIC OOBEKTHI B MPUPOJEC; MPOBOJIUTH
HaOJIroeHNs 3a JKOCHCTEMaMU TUTSE

BBISIBIICHUSI €CTCCTBEHHBIX W AHTPOIOTCHHBIX
W3MCHEHUH, HHTEPIPETUPOBATh PE3YIbTAThI
HaOJIrOIEeHUI

OueHnBaemas TUCKyCCHSI.
TectupoBanue.

Pesynbrar BeIONHEHUS
NPaKTHYECKUX 3aHITUI 1
CaMOCTOSTENFHBIX PadoT

Y2 - mpoBomuTh MpOCTEWIIHe OHOIOTH-
YecKHe JKCIICPUMEHTAIBHBIC HCCIen0Ba-
HHS C COOJFOICHHEM MPABHI 6E30IIacHOTO
oOpamieHns ¢ 00beKTaMu U 000PYIOBaHU-
eMm;

OK 01, OK 02, OK 04, OK 07, TIK 2.5

nproGpeTeHne OIIBITA HPOBOAUTE
TpoCTenTme Ouomornueckre
9KCIEPHMEHTAJIbHBIC HCCIICIOBaHUS c
coOMoneHIEM TpaBUIT 0e30macHoOro

oOparmieHns ¢ 00bEKTaMU M 000pyTOBaHHEM

Pe3ynbTaT BEIIOTHEHHS
nabopaTopHBIX PaboT

Y3 - ucnons3oBars HHPOPMAIHIO OHOO-
TMYECKOTO XapakTepa M3 pasjIiuyHBIX HC-
TOYHUKOB;

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

c(OPMUPOBAHHOCTh ~ YMEHHSI  KPHUTHYECKH
OLleHMBaTh HMH(POPMANKIO  OHOJIIOIHYECKOTO
COZIEPKAHUsI, BKIIOYAIOUIYIO IICEBIOHAyYHbIC
3HAHUS U3 PA3IMUHBIX UCTOYHHMKOB (CpenCcTBa
MaccoBoi MH(opMaLK, HAYYHO-TIOMYIISIPHBIE
MaTepHarbl)

OpOoHTaNBHBIA OIIPOC.
OrneHrBaeMas JUCKYCCHS.
OOcyxJeHue 1o BOnpocam
JICKLIUH.

TectupoBanue.

3amuTa keiica.

Pesynbrar BeIONTHEHNS
MIPaKTHYECKHUX 3aHATHH,
KOHTPOJBHBIX U
CaMOCTOSATENbHBIX padoT

Y4 - nporHo3upoBaTk MOCIENCTBUS CBOEH
JEATEIFHOCTH II0 OTHOLICHHIO K OKpY-
JKaoue cpele, COOCTBEHHOMY 310pO-
BbIO; OOOCHOBBIBATH M COOJIIOAATh MEPHI

c(hOpMHUPOBAHHOCTh YMECHUH MPOTHO3UPOBATH
MOCTENICTBUSL ~ CBOCH  JEATCIFHOCTH  TI0
OTHOLLEHUIO K OKpYyKarouiei cpezne,
COOCTBEHHOMY 370POBBIO; OOOCHOBBHIBATH M

OuenuBaemasi IUCKyCCHSL.
TectupoBaHue.

Pe3ymbTar BEINOTHEHUS
MPaKTUYECKUX 3aHATUH U

HUH B OKpYXalolled cpefe, LEI0CTHYIO
Hay4YHYI0O KapTHHY MHpPa, B3aHMOCBSI3U U
B3aMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;
OK 01, OK 02, OK 04, OK 07, IIK 2.5

OMONIOTMYEeCKNX TPOIIECCOB M SBICHUH B
OKpY)XallIlled cpele, LEJOCTHOH HaydyHOU
KapTHHE MHpa, B3aNMOCBS35X n
B3aMMO3aBHCUMOCTSAX €CTECTBEHHBIX HayK

MpoUIaKTHKH 3a00JI€BaHU; coOIonaTh MepHI NPOQUIAKTHUKH | CAMOCTOSITENIbHBIX PaboT
OK 01, OK 02, OK 04, OK 07, IIK 2.5 3aboseBaHuil

3HaTh:

31 - cTpoenue, MHOTooOpa3ue u 0coOeH- | CHOPMHUPOBAHHOCTE 3HAHMH O CTpPOeHUH, | OPOHTANBHBIN OIpOC.
HOCTHU JXUBBIX CHUCTEM Ppa3HOI0 YPOBH:A MHOFOO6pa3I/II/I u 0COOEHHOCTSIX KUBBIX OI_[eHI/IBaeMaH JUCKYCCHA.
OpraHM3aliy, 3aKOHOMEPHOCTH IMPOTEKa- | CUCTEM  Pa3HOro  ypoBHs  opranuzaumu, | OOCyXIeHHEe 1o BOIpocam
HHsl OMOJIOTMYECKUX TPOLECCOB M SBJIC- | 3aKOHOMEPHOCTSX NPOTEKaHUs | JICKLUH.

TectupoBaHue.
Pesynbrar BeIONHEHMS
MIPaKTHYECKHUX 3aHATHH,
KOHTPOJBHBIX U
CaMOCTOSATENbHBIX padoT

32 - 3HAYUMOCTH JOCTWKEHHIT OMOJIOTH-
YECKOW HAyKH M TEXHOJOTHMU B MpaKTHYe-
CKOW JESITeNTLHOCTH YelIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTHH
1 arpoONOTEXHOJIOTHIA;

OK 01, OK 02, OK 04, TIK 2.5

c(OPMUPOBAHHOCTh 3HAHWH O 3HAYUMOCTH

JOCTHKEHUI ~ OMONOTHYECKOW  HayKd H
TEXHOJIOTMI B TPAKTUUYECKOW JAESITeIIbHOCTH
YyeJIoBeKa, pa3BUTUHU COBPEMEHHBIX
MEIUITMHCKHX TEXHOJIOTHI H

arpoOMOTEXHOJIOTHI

3amura Keica.

PesynbTar BEIOTHEHHS
MPAKTHUECKUX 3aHATUA
CaMOCTOATENBHBIX PaboT




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

[TpenmMeToM OLIEHKH ciyXaT yMeHUs U 3HaHus, npegycMorpenHsie PI'OC COO u ®T'OC CIIO.

KoHTpoib M oOmleHKka pe3ylIbTaToB OCBOEGHUSA Y4eOHOrO IpeaMeTa  OCYLIECTBISAETCS
MPETNOAABATEIEM B MPOLECCE NPOBEACHUSA ayAUTOPHBIX 3aHATUNA. TEKYIIMHA KOHTPOJIb OCYIIECTBIISIETCS B
¢dopme: (PpOHTANBHOIO OIpPOCa, OLEHUBAEMOM JUCKYCCHM, OOCYXKAECHHS I10 BOIpPOCaM JIEKLUH,
TECTHUPOBAaHUS, BBIOJHEHUS JAOOPAaTOPHBIX PAa0OT W MPAKTUYECKUX 3aHATUH, BBINOJHEHUS
BHEAyJAUTOPHBIX CaMOCTOATENbHBIX paboT. IIpomexxyrounas arrecrauus NOpoBOgUTCs B  (opme
QG pepeHIIMPOBAHHOTO 3a4YeTa.

3.2. KonndukaTtop oueHOYHbIX CPEACTB

DOYHKUMOHAJIbHBIN MPU3HAK OLEHOYHOTI'0 CpeCcTBA (THI

Kopa ouenounoro cpeacrsa
KOHTPOJIbHOI0 3a/1aHNs)

OpoHTaNBHBIA OTIPOC DO
ITpakTrueckoe 3anstue Non I13 Nen
JlaboparopHnas pabota Nen JIP Nen
TectupoBanue T
OnenuBaemas TUCKyccus o4
OO6cyx1eHre o BOIpocaM JIKIHH OJ1
KonTponbaas pabora Non KP Non
Keiic-3amaua K3
3amanus 111 CaMOCTOSITEIbHOU PaOOTHI: CP

- 3aI0JIHEHHE TaOJIHII,

- pa3paboTKa JICHTHl BPEMEHHU;

- YCTHOE COOOIICHHE C MPE3CHTAIUCH;

- pa3paboTKa riioccapusi;

- COCTaBJICHUE CXEM KPYroBOPOTa BELIECTB.
JnddepenurpoBaHHbIil 324ET 13




3.3. KoHTpoJIb 1 01lleHKA 0CBOEHMS Y4eOHOM JUCHUIIMHBI (PeIMeTa) Mo TeMaM (pa3aesiam)

DJleMeHT y4eOHOoM

(I)OpMBI U METOAbI KOHTPOJISA

Texkymmii KOHTPOJIb

Py0e:xHbIN KOHTPOJIb

HpOMe)KyTO'{Haﬂ aTrrecranusa

AUCHMILTUHBI
(npeamera) DopMbI IIpoBepsiembie DopMbl IIposepsiembie 3, Y, OK, dopma IIpoBepsiembie
KOHTPOJISA 3,Y, OK, IIK KOHTPOJIS K KOHTPOJIS 3,Y, 0K, IIK
Pazgen 1. Kinerka — KP Nel V3, 31, I3 V3, 31,
CTPYKTYPHO- OK 01, OK 02, OK 04 OK 01, OK 02, OK 04
(pyHKIMOHAIBHAA
eIMHHNLA JKUBOT'O
Tema 1.1. Buonorus | @O V3, 31,
kak Hayka. Oo6mas | CP Nel OK 01, OK 02
XapaKTepuCcTUKa IIposepka
YKU3HU mabnuy
Tema 1.2. (o4 V2, V3, 31,
CrpykrypHO- JIP Nel OK 01, OK 02, OK 04
(byHKIMOHAIbHAs 113 Nel
OpraHu3alysl KIETOK
Tema 1.3. | @O V3, 31,
CtpyKTypHO- 113 Ne?2 OK 01, OK 02
(yHKIIMOHATBHBIC
(bakxTopbl
HACJIEICTBEHHOCTH
Tema 1.4. O6wmen | @O V3,31,
BEIIECTB u | CP N2 OK 02
IIpeBpaLICHNE IIposepka
SHEPTUU B KJIETKE maoauyol
Tema 1.5. | OJI V3, 31,
KnznenHsri muki | CP Ne3 OK 02, OK 04
KIIETKH. Muros. | IIposepxa
Meiio3s JIeHmbl
spemenu

Pa3znen 2. Ctpoenmne KP No2 V3, 31, I3 V3, 31,
U GyHKIIUH OK 01, OK 02, OK 04 OK 01, OK 02, OK 04




OpraHusma

Tema 2.1. Ctpoenue | O/ V3, 31,
OpraHusma OK 02, OK 04
Tema 2.2. ®opwmbl | @O V3, 31,
Pa3MHOXEHUS CP No4 OK 02
OpraHU3MOB Ilposepka

mabauysl
Tema 2.3. Onrorenes | T V3, 31,
pacTeHui, >KUBOTHBIX OK 02, OK 04
1 YeJIoBeKa
Tema 24. | @O V3, 31,
3aKOHOMEPHOCTH T OK 01, OK 02, OK 04
HaCJICI0BAHUS 113 No3
Tema 25| T V3, 31,
CuerieHHoe 113 Ne4 OK 01, OK 02
HacJIEIOBaHUE CP Ne5
[IPU3HAKOB IIposepxa

2noccapust
Tema 26.|T V3, 31,
3aKOHOMEPHOCTHU 113 Ne5 OK 01, OK 02, OK 04
M3MEHYUBOCTH
Paznen 3. Teopus I3 V3, 31,
IBOJIIOLIUH OK 02, OK 04
Tema 3.1. Hcropus | @O V3, 31,
3BOJIFOLIUOHHOTO CP Ne6 OK 02, OK 04
YUYEHUS. lIposepka
MukposBontonus 2noccapus,

JleHmbl

8pemeHuU
Tema 32.104 V3, 31,
Maxpo3Bosonus. CP Ne7 OK 02, OK 04
Bo3HukHOBEeHME u | Ilposepka
pa3BUTHE >KU3HU HAa | JIeHmbl

3emie

epemeru




Tema 33.| @0 V3, 31,
[Ipoucxoxnenue CP No§ OK 02, OK 04
YeJoBeKa — | Ilposepxa
AHTPOIIOTCHE3 JleHmol
8pemeHuU
Pazgen 4. Ixonorus KP Ne3 Vi1, V3, 31, I3 Vi, V3, 31,
OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
OK 07, IIK 2.5 OK 07, IIK 2.5
Tema 41.| T Vi, V3, 31,
OKOJIOTHIECKHE OK 01,0K 02, OK 07
dakTopel W Cpeibl
JKU3HHU
Tema 4.2. | II3 Ne6 Vi, V3, 31,
[Tomymsauus, CP Ne9 OK 01, OK 02, OK 07
coo01ecTna, IIposepka
9KOCHUCTEMBI cxem
Kpy2osopoma
seuecmae
Tema 4.3. buocdepa - | O Vi, V3, V4, 31,
n1o0aabHast T OK 01, OK 02, OK 07
DKOJIOTHYeCKast
cucTeMa
Tema 4.4. Bnusuwme | T Vi, V3, V4, 31,
AHTPOIMOT€HHBIX 113 Ne7 OK 01, OK 02, OK 04,
¢bakTopoB Ha OK 07,
ounochepy
Tema 4.5. Bmmsaaue | O4 V2, V3 V4, 31,
COIMaILHO- JIP No2 OK 02, OK 04, OK 07,
JKOJIOTHYECKHUX IIK 2.5
(bakTopoB Ha
3JI0POBbE UEJIOBEKA
Pa3znen 5. Buosgorus Sawuma K3 V3, 32, 113 V3, 32,
B JKH3HH OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
IIK 2.5 IIK 2.5
Tema 5.1. | II3 Ne§ V3, 32,




buorexnomornu B | CPMNelO OK 01, OK 02, OK 04,

SKA3HU KaXKIIOTO IIK 2.5
Tema 5.2. | II3 Ne9 V3, 32,
buorexnomoruu B | CPNell OK 01, OK 02, OK 04,

MIPOMBIIIIECHHOCTH IIK 2.5




4. 3AJAHUA I ONEHKHU OCBOEHUSA YYEBHOI'O ITIPEIMETA
4.1. Texymmii KOHTpPOJIb

Texkyummii KOHTPOJIb TPOBOJUTCS HAa IUIAHOBBIX 3aHATHSIX W B XOJ€ IPOBEPKU
CaMOCTOATENIFHBIX paloT. I71aBHAs IeTb TEKYLIETO KOHTPOJS - ONEpaTUBHAs OIEHKA PaOOTHI
npernojaBarenis M O0ydaeMmblX, a TaKkKe WX HWHAWBUAYAIBHBIX OCOOCHHOCTEH. DYHKIUHU
TEKYIEro KOHTPOJIS: COACHCTBYeT Ooiiee ONEpPaTUBHOMY BBISBJICHUIO OTCTAIOMIMX IS
HaUIC)Kalero pcarupoBaHud; ONTHUMUIHUPYCT HWHAWBUAYAJIBHBIC 3aHATUA, PAlUOHAIUSUPYCT
paboTy ¢ IPOrpaMMHBIM MaTEPHAIIOM.

@®opMBI TEKYIIETO KOHTPOJISA

3amaHus, HampaBieHHbIE Ha CHCTEMaTH3alMI0 M 000OIIeHHEe TEOpeTHYECKOU
UH(pOpPMaIUH:

- 3aroJHeHue Tadmu;

- pa3paboTKa JCHTHI BPEMEHU;

- pa3paboTKa rIoccapus;

- COCTaBJICHHE CXEM KPYroBOPOTa BEILECTB.

3ajanusl, HarpaBJIeHHbIE HA (JOPMHUPOBAHHE HITH ITPOBEPKY 3HAHUI:

- (pOHTANBHBIN OIPOC;

- OIICHHMBaeMasi JUCKYCCHUS;
00CYXJIEHHE TI0 BOTIPOCAM JICKIIUH;

TECTUPOBAHUE;
YCTHBIE COOOIICHUS C TIPE3SHTAIMCH.

3ajanust, HarpaBJIeHHbIE HA ((OPMHUPOBAHHE TPAKTUIECKUX YMEHHUI M HABBIKOB!

- naboparopHas paboTa;

- MPaKTUYeCKoe 3aHsATHE (pelIeHHe 3a1ad; NPAKTHKO-OPHEHTHPOBAHHBIC pPACUCTHHIC
3a[aHus; KeHC Ha aHau3 HH(popMaIyn).



4.1.1. 3ananus, HanpaBJeHHbIe HA CHCTEMATH3ALMI0O U 0000111eHHe TeopeTHYeCKOil
uHpopManuu

4.1.1.1. 3anoiHenue TA0MUII

Paznen 1. Kierka — cTpyKTYPHO-(YHKIMOHAJIBLHASA ¢IMHHUIIA }KHBOI'O

Tema 1.1. buoJsiorusi kak Hayka. O01asi XapaKTepUCTHKA KU3HH

Pe3yabTar 00yuyenus no reme: OnucelBaTh METO/IbI HCCIEIOBAHUS HA MOJICKYJIIPHOM U
KJIETOYHOM YPOBHE.

1. 3amonnenme Ta0JMUBI € ONMCAHHWEM MeETONOB MHMKPOCKONHMPOBAHUS € HX
JOCTOMHCTBAMHU M HEAOCTATKAMMU.

@opMyJIHPOBKA 3aIaHUA: 3aTIOTHUTE TAOIUIy «OCHOBHBIE MUKPOCKOIIUYECKIE METO/IBI
UCCICNOBAaHUS», [aB KpPAaTKyl0 XapaKTEpPUCTUKY METOHNOB, YKaXXHUTE€ HUX [JOCTOMHCTBA U
HEJIOCTATKH, UCIIOJIB3Ysl MaTepuall JIEKIUH, y4eOHIKa, WHbIE HICTOYHUKH WH(POPMALIUH.

Tabnuna - OCHOBHbIE MUKPOCKOITMYECKUE METObI MCCIICTOBAHUS

Kparkas Hoctouncta merona | Hemocratku metona
HaszBanue metona
XAPAKTEPUCTHUKA (+) (-)
CaeryononpHass  MHK-
POCKOIIHS
TeMHOMoOJMIbHAsT MUKPO-
cKomus

Konrposmpyemsbie komnerenuuu: OK 02

2. 3anouHenue Tadaunbl «Bkiaag yyeHbIX B pa3BUTHE OMOJIOTHI.

@opmMyJIHPOBKA 3aJaHMUA: 3aM0JHUTE TaOIUIy «BKiIan yueHbIX B pa3BUTHE OUOIOTHI,
yKa3aB YYeHOT0, BpEMEHHOU nepuoi paboThl HaJl OTKPHITUEM U JIalTe KPaTKyI0 XapaKTepUCTUKY
OTKPBITHSI, UCIIOJNIB3YS MaTepuall JeKIUH, yueOHUKa, NHbIE HCTOYHUKU MH(POPMALIUH.

Tabnuna — Bknan yuyeHsIX B pa3BuTHE OMOJIOTUN

NAS: 15171 Bpemennoii nepuon Kparkas xapakrepucTuka paboTbl y4€HOTO

KonTtpoanpyembie komnerenuuu: OK 02

3. 3anonHeHHe CPABHMTEJIbHOH TAa0JMUbI CXOACTBA W Pa3jIuYMil KHUBOIO U
HE’KMBOTIO.

®opmyMpoBKa 3aJaHUsl: 3anoiHuUTe Tabmuuny «CpaBHUTENBbHAs XapaKTepUCTHKA
O00BEKTOB KHMBOW M HEKUBOW MPHUPOJBI», HCIONB3Ys Marepuan JeKUud, ydeOHHKa, WHBbIE
MCTOYHHUKHN UH(POPMALIHH.

Tabnuia - CpaBHUTENIbHAS XapaKTEPUCTHKA OOHEKTOB KUBOM U HEXKUBOM MPUPOJIBIL.

Kpurepuu cpaBHeHns O6bexTsl HeXXUBOU pUpoJibl | OOBEKTHI JKUBON IPUPO/IBI

Kierounoe ctpoenue

Hamuuue osHeprum 1o cyuie-
CTBOBAaHHUSI

O6meH BemecTB (MUTaHUE, [bI-




XaHUE U BBIJICJICHUE)

Poct

Pa3Butue

Pazgpaxxumocts

IlepenBuxenue

Konrtpoanpyembie komnerenuuu: OK 02

Tema 1.4. O0MeH BellecTB M IpeBpallleHHe JHEPTUH B KJIeTKe
Pe3yabTar 00yueHnusi o teme: OnucelBaTh OCHOBHBIE SHEPIETUYECKUE U IIIACTUYECKHE
IPOLIECCHI KIIETKU.

3anosiHeHHe CPABHUTEILHON Ta0IHUIbI XaPAKTEPUCTUK TUIIOB 00MeHA BelleCTB

@opMyJIHPOBKA 3aJaHUS: 3aMOJIHUTE CPAaBHUTENIbHYIO Tabnuiy «OOMeH BellecTB U
MpEBpAIllCHHE SHEPTHH B KJIETKE», YKa3aB 3Tallbl, MECTO M YCJIOBUS MPOTEKAHUSI, YYaCTBYIOIIUE
BEIIECTBA, CYTh MPOTEKAIOIIUX MPOIIECCOB U PE3YNBTaT, UCIIONIb3YsI MaTepHal JIEKIUi, yaueOHuKa,
WHBIC NCTOYHUKU HH(OPMAIIHH.

CpaBHuTtenbHas Tabnuua - OOMEH BEILECTB U NpeBpallleHue dHepruu B kierke (buocun-
te3 Oenka, DoTocuHTe3, DHEPreTHUECKUii 00OMEH)

Cytb
Mecro VYyacTBy1o- T
Ycenosus MIPOTEKAaI0-
[Tpoueccol Dtanbl | MpOTEKa- ue Pesynbrar
MPOTEKAHUSA UX Ipo-
HUSA BELIECTBA
1IECCOB
buocunres
Oenka
DoTOCUHTE3
OHepreTuye-

CKH1il OOMEH

Kounrposmnpyemsbie komnerenunu: OK 02

Pasnea 2. Ctpoenue 1 GvHKIIMY OPraHnu3Ma
Tema 2.2. ®opmbl pa3MHOKEHUS] OPTaAaHU3MOB
Pe3yabTar 00yueHus no remMe: XapakTepru3oBaTh CIOCOObI pa3MHOKEHHUSI.

3anosHeHHe Ta0AMIBI € KPaTKOM XapaKTepUCTHKOW W mnpumepamu ¢opm
Pa3MHOKEHHSI OPraHU3MOB

®opmyaMpoBKa 3aJaHusA: 3anoigHUTe TaOnuiy «OCHOBHBIE THUIBI PAa3MHOKEHHS,
YKa3aB CYyLIECTBEHHBIE NPHU3HAKH MPOLECCOB PAa3MHOXEHUS, NMPUBEINUTE MPHUMEPbI OPraHU3MOB,
Pa3SMHOXKAIOUIMXCS 3THM ITyTe€M, MCIIONb3ys Marepuain JEeKIUi, yueOHHKa, MHbIe HCTOYHUKU
uH(pOopMaIu.

Tabnuua - OCHOBHBIE TUITBI PA3MHOKEHUS

Tun pasMHOKEHUS
oecrionoe II0JIOBOE

[Ipu3naku

KonnuecTtBo ocobelt 11s1 pa3MHOKEHHS

Kakoil Tum KJIE€TOK TpPUHUMAET yd4acTUe B
Pa3MHOXKEHUU

N3 kakux KJIETOK MOSBIISIETCA HOBBIM OpraHu3M




buonormueckass OCHOBa  pa3MHOXEHHS (32
HCKJTIOYCHHUEM BBICIINX PAaCTEHUI)

CKOpOCTh YBETTMUEHHUS YUCIEHHOCTH 0co0ei

I'enernueckre 0COOEHHOCTH ITOTOMCTBA

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

[IpucniocoOutenbHble  BO3MOXKHOCTH  HOBBIX
OPraHu3MOB

3HaueHne PAa3MHOXCHUA

CriocoObI pa3MHOXKEHUS

IIpumepsl Opraau3MoB, KOTOPBIM CBOMCTBEH JaH-
HBIM TUI Pa3MHOXEHUS

KonTposmpyemblie komnerenuuu: OK 02

Kpurepumn oneHuBaHmsi:

«5» - TabNHIIa BLIIOJIHEHA B ITIOJTHOM O00BEME;

«» - B Xoje 3amoJHEHHS TaONHIBI MaTepHal OTPAXEH HE IOJIHOCThIO, HMEIOTCS
HE3HAYUTEIbHBIC HETOYHOCTH, HEJOYETHI;

«3» - B XOj€ 3amoJHEHHS TaOJHIbI MaTepHal OTPAXEH HE IOJIHOCTHIO, HUMEIOTCS
3HAYMTEIIbHBIC HETOUHOCTH, HEAOUYETHI;

«2» - Tabnuia orpaxkaet meHee 50% Marepualia UM HE BBITIOJHEHA.




4.1.1.2. PazpaGoTka J1eHTHI BpeMeHH

Paznea 1. KileTka — cTpYKTYPHO-QYHKIMOHAIbHASA ¢IMHUIIA }KMBOTO
Tema 1.5. ZKuzHeHHBIH UK KJIeTkd. MuTto3. Meio3
Pe3ynbrar 00y4yenus no reme: XapakTepu30BaTh >KM3HEHHbBIN ITUKIT KJIETKHU.

Pa3paboTka J1eHTHI BpeMeHH KU3HEHHOI0 HMKJIA KIeTKH

@opMyJIHPOBKA 3aJaHUSI: CO3JalTE JIEHTY BPEMEHH, OTPAXKAIOIIYI0 IPOLECCHI,
npoucxXoAsIMe B  Kierke. Ha3BaHusi mpoleccoB JOMMKHBI  OBITh  PAacHoONIOKEHBI B
COOTBETCTBYIOUIEH KU3HEHHOMY IIUMKIY KJIETKH IOCJIEOBATEIbHOCTH, OCHAIICHBI KpPaTKUM
OMHUCAaHUEM, TPUIIOKEHBI UIUTIOCTPAIIUH.

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

KonTposmpyembie komnerennuu: OK 02, OK 04

Paznen 3. Teopusi 3BoIIOLINHA

Tema 3.1. UcTopusi 3BOJIIOLMOHHOTO y4eHusl. MUKPO3BOIIOLMS

PesyabTar o0yuenusi mo teme: XapakTepu30BaTh MPEANOCHUIKM U JIBUKYIIUE CHUJIIBI
BO3HHUKHOBCHUSA MHOFOO6paBI/I$I BHUIOB.

Pa3paboTka J1eHTHI BpeMeHH Pa3BUTHS IBOJTIOIHOHHOTO YUEeHUSI

@opMyJIHPOBKA 3a[laHHUsI: CO3/IaliTe JICHTY BPEMEHH, OTPAKAIOLIYIO ATalbl Pa3BUTUS
MPEACTABICHUM 00 DSBOJIOIMU IKUBBIX OpraHu3MoB. Ha3BaHus 5TanoB [OJDKHBI  OBITH
PacMoNIOKEeHbI B XPOHOJIIOTUYECKOM TMOPSIZIKE, YKa3aHbl (PaMHUIUU YUYEHBIX C KPATKHUM OMHCAHUEM
WX BKJIaJ]a B PA3BUTHE YBOITIOLMOHHBIX MTPEACTABICHHM.

3amaHue BBIMOJHACTCS B MaNbIX rpynmnax (3-4 yenoseka).

Konrposmpyemsbie komnerenuuu: OK 02, OK 04

Tema 3.2. MakposBosonns. Bo3HuKHOBeHHe M pa3BUTHE )KM3HU Ha 3emiie
Pesyabrar o0ydyeHus mo teme: XapaKTepu30BaTh IPEANOCBUIKA U JBW)KYIIUE CHIIBI
BO3HHUKHOBEHUSI MHOTOOOpa3us BUJIOB.

Pa3pa0oTka JeHTBI BpeMEHH BOSHMKHOBCHHS M PAa3BUTHS KU3HH Ha 3emuie

@opMyTHpPOBKA 3aJaHUSI: CO3JANTE JICHTY BPEMEHHU, OTPAKAIOIIYIO ATaIlbl Pa3BUTHS
*KU3HU Ha 3emiie. HazBaHuUs 3TanoB JOKHBI OBITh PAclOOAKEHbI B XPOHOJIOTHYECKOM TOPSJIKE,
OCHAILIEHbl KPaTKUM ONHMCAaHUEM OCHOBHBIX U3MEHEHUH, IPUIIOKEHBI MILTIOCTPALIUH.

3agaHue BBIMOIHACTCS B MaJIBIX Tpynnax (3-4 uenoseka).

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Tema 3.3. [Ipoucxo:xaeHue YeJJ0BeKa — AHTPONOTeHe3
Pe3yabrar o0ydyeHusi mo teme: XapaKTepH30BaTh MPEANOCHUIKA U JIBUXKYIIUE CHIIBI
BO3HUKHOBCHUA MHOFOO6pa3I/I${ BUIOB.

Pa3pa0oTka J1eHThI BpeMEHH NPOMCXOKICHHUS YeT0BeKa

@opMyIMPOBKA 3aJlaHMSA: CO3JAaNTE JIEHTY BpPEMEHH, OTPAXKAOIIYI0 JTalbl
anTponoreHe3a. Ha3Banust 3TanoB JOMKHBI OBITH PACHOJIOKEHBI B XPOHOJIOTUYECKOM MOPSJIKE,
OCHAIIIEHbl KPaTKUM ONHMCAHWEM OCHOBHBIX M3MEHEHMH (KOT/a M TZe KWIN TMPEeJKU 4esloBeKa,
IIPOTPECCUBHBIE YEPThI, OPYAUS TpyNa), NPUIOKEHBI KAPTUHKU MTPEIKOB YEIOBEKa.

3amaHue BBIMOIHACTCS B MAJIbIX Tpynnax (3-4 uenoseka).

Kountpoanpyemsie komnerenunu: OK 02, OK 04



[Tpu pa3paboTke peKOMEHAYeTCs UCTIONb30BaTh OHJIAH-CEPBUCHI:

TimeRime.com
Timetoast.com

HJIN APYTUE CCPBUCHI JIsA CO3AaHUA JICHT BPpECMCHHU.

Kpurepun ouenuBanmusi:

«5» - 6 6aIoB;

«4» - 4-5 6ann0B;

«3» - 3 Odaia.

2 das1a 1 6aa 0 6as10B
HNudopmaTuBHOCTH, | DTaIbl pa3BuTHA | DTarbl pasButus | Ha nenre BpemeHu
WLTIOCTPAILUH (mporeccoB) (mportieccoB) yKa3aHbI TOJILKO
IPaMOTHO OMHUCAHBI M | TPAMOTHO ONMCAHBI U | HA3BAHUSA JTaroB
MPOUJUIIOCTPUPOBAHBI | IPOUJUTIOCTPUPOBAHBI | PA3BUTHUS
u cozieprkar (mporteccoB) W HE
JOTIOTHUTEIBHYIO MIPOUJUTIOCTPUPOBAHBI
uH(pOpMaIUIO o
TeMe
XpoHoJIOTHS 3TANOB | XpPOHOJIOTHSL 3TanoB | XpOHOJOTHS JTANoB | XPOHOJOTHS  ATAroB
pa3BUTHA pa3BUTHS pa3BUTHUSA pa3BUTHUSA
(mpoueccoB) (mporeccoB) He | (TIpo1IeCcCoB) He | (IIPOIIeCCOB)
HapyIleHa, HapyIleHa, HO | HapylleHa
NpUBEACHA B TIOJHOM | IPUBEJCHa HE B
o0beme MOJTHOM 00BbeMe
Jlekcuko- Jlentra Bpemenu He | Jlenta Bpemenu He | JleHta BPEMEHU
rpaMMaTrnyecKoe | COACPKUT OIIMOOK M | COOCPKUT rpyOBIX | COOEPKUT TaK MHOTO
opopMiIeHHE OIIEYaTOK IrpaMMaTHYECKUX rpyOBIX
OLIMOOK WIH | TPAaMMaTHYECKUX
OMeYyaTroK, KOTOphle | OMMOOK M OIEYaToK,
ObI OTBJIEKAJIM | UTO €€ CoJeprKaHue
BHUMAaHHWE YHUTATENS | TPYAHO

OT COACPIKAHUA

BOCIIPUHUMACTCH



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

4.1.1.3. PazpaboTka riioccapust

Paznen 2. Crpoenne H GYHKIIMH OPraHu3Ma

Tema 2.5. CuenieHHOe HacJieJ0BaHHe PU3HAKOB

PesyabTar o0yuenusi mo Teme: OMNUCHIBATH 3aKOHOMEPHOCTH HACIEIACTBEHHOCTH H
W3MEHYUBOCTH.

Pa3padorka riioccapus.
dopmyUpoOBKa 3aJaHMs: COCTAaBbTE [JIOCCAPUMl C ONpeNeNeHUsSIMU TI0 TeMe
«CriernieHHOe HacIeI0BaHUE MPU3HAKOBY, UCIOJIb3Yysl MaTepHallbl JIEKIHH, yYeOHUKH, CIIOBApH.

IlepeyeHb TEPMUHOB:
Hacnencrsennocts
N3MeHunBOCTH

Jlokyc

AJnenbHbIE TeHbI

I'enorun

®enotun

XpOMOCOMHBII Habop
CuemnieHHOE Haclel0BaHue
[Tonnoe cuerienne

Henonnoe cuennenue
Kpoccunrosep

HekpoccoBepHbie rameTbl
KpoccosepHbie rameTst
AyTocoMbl

I'eTepocompl

l'omorameTHbIi
I'eTreporameTHslii Mox
HacnenoBanue cuemnyieHHOE ¢ TOJIOM
I'eneTnyeckas kapTa XpoOMOCOMBI

KonTtpoanpyembie komnerennuu: OK 01, OK 02

Pa3nen 3. Teopusi 3BoJIIOLMH

Tema 3.1. UcTopust 3BOJTIOUOHHOTO Y4eHHs. MUKPO3BOTIOL U

Pesynbrar o0ydyenus mo teme: XapaKTepu30BaTh IPEANOCBUIKA U JBWXKYIIUE CHIIBI
BO3HMKHOBEHUSI MHOTOOOpa3us BUJIOB.

Pa3pabortka riioccapus.

®opmyHpoOBKa 3alaHUsA: COCTaBbTE IIOCcapuil ¢ onpeaeneHuaMu o teme «Mcropus
HBOJIOIMOHHOTO Y4eHHUs. MUKPOIBOIIONUY), MCIONB3Ys Marepuaibl JIEKUUH, Y4eOHHKH,
CJIOBapH.

IlepeyeHb TEPMHUHOB:
OBoonus

DaKTOpbI IBOTFOLIUH
HacnencreHHast ”3MEHUNBOCTh
EcrectBennsrit oTo0p
HckyccTBeHHBIH 0TOOp

Bbopn0Oa 3a cymecrBoBanue
[Homynsus

I'enodona nonynauuu



MuxkposBonronus
BunoobpazoBanue

KonTposmpyemblie komnerenuuu: OK 02

Kpurepun oueHnBaHusA:
«5» - cofepKaHue IIIOCCapusi COOTBETCTBYET 3a/IaHHOM TE€ME, COICPKUT BCE MOHATUS U

TEePMUHBI;
«4» - conepkaHue IIOCcapusl COOTBETCTBYET 3a/laHHOM TeMe, COIEpPKUT He MeHee 75%

MOHATUH;
«3» - colepKaHue INOCccapusl COOTBETCTBYET 3a/laHHOM TeMe, colepkUT He MeHee 50%

MOHSATUH;
«2» - conmep)KaHHME INIOCCAapHsl COOTBETCTBYET 3aJaHHON Teme, colepkuT menee 50%

MMOHATHUH WJIA HE BHITIOJHEH.



4.1.1.4. CocTaBieHue cxeM KpPyropopora BelecTB

Pasnen 4. Jkojorus

Tema 4.2. Ilonyasiuusi, c0001IeCTBA, IKOCUCTEMBI

Pe3ynbrar oOyuenusi mo teme: OmNUCHIBAaTH CBA3b MEXKIY OPraHM3MOM M CpPEIION ero
oOuTaHus. YCTaHABIMBATh CBS3b CTPYKTYPhI U CBOMCTB 3KOCUCTEM.

®opmyaupoBKa 3agaHusi: ONUIINTE KPYrOBOPOT BEIIECTBA U COCTABBTE CXEMY:

1 BapuanT — Yriepon,

2 Bapuant — Kucnopog,

3 BapuaHT — A30T,

4 Bapuant — Cepa,

5 Bapuant — ®ocdop.

Jlia BbIMONHEHHUsST PabOTHI KCIIONIb30BaTh JICKIMOHHBIA MaTepuaj, PeKOMEHIOBaHHbBIE
Y4EOHUKHU.

3amaHue BBIMOIHACTCS B MAJIBIX Ipymmnax (1Mo 2-3 yenoBeka).

Kounrposmpyemsbie komnerenuuu: OK 01, OK 02, OK 07

Kpurepun oneHuBaHus:

- MPaBWJIBHOCTH BHIOOpA KOMIIOHEHTOB KPYrOBOPOTA;

- IpaBUJIbHAS TTOCJIE0BATENILHOCTD IPOUCXOISIINX IPOIECCOB;
- TBOPUYECKHU MTOIX0]T K OPOPMIICHUIO PabOTHI.



4.1.2. 3ananus, HanpaBJeHHbIe HA (POPMHUPOBAHHE HJIH NPOBEPKY 3HAHU I
4.1.2.1. ®poHTAJBLHBII ONIPOC

Paznea 1. KiieTka — cTpYKTYPHO-QYHKIMOHAIbHASA €IMHUIIA }KMBOTO

Tema 1.1. buosiorus kak Hayka. O01as XapaKTepUuCTUKA KU3ZHU

Pe3ynbrar 00yueHusi mo treme: OnuchbIBaTh METOJbI UCCIICIOBAHUS HA MOJICKYISIPHOM U
KJIETOYHOM YPOBHE.

IlepeyeHb BONPOCOB K (PPOHTAIBHOMY OIPOCY:

1. Yo u3y4aer OMonOrus Kak HayKa?

2. Kakue Benukue yuyeHble JPEBHOCTM BHECIM 3aMETHBIM BKJIAaJ B pa3BUTHE
OMOJIOTUYECKUX 3HAHUMN?

3. [Touemy coBpeMEHHYIO OHMOJIOTUIO CUUTAIOT KOMILUIEKCHOW HAyKOH ?

4. Kakue HarpaBJICHUS B Pa3BUTUU OUOJIOTUN BBl MOXKETE BBIJICITHTH?

5. Kakoe ompeneneHre MOXHO AaTh MOHITHUIO «OKH3HB»? B WeM cOCTOSAT OCHOBHBIE
3aTpyAHEHUs IpU POPMYIHUPOBAHUY TAHHOTO ONPEICTICHUs?

6. Kakue cBolicTBa )KMBOTO BaM U3BECTHBI?

7. Kakast cTpyKTypa cuuTaercs 3J1eMEHTapHON eTUHULEH )KUBOTO?

Konrtpounpyembie komnerenuuu: OK 02

Tema 1.3. CTpykTypHO-QyHKIMOHAIbHBbIE GAKTOPbI HACJIEACTBEHHOCTH
Pesynbrar o0yyenunst mo reme: Pazinuarh CylieCTBEHHbIE MPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU MPUPOJIBIL.

Ilepedyenb BONpPocoB K GPOHTAILHOMY ONIPOCY:

1. Yto Ha3bIBAlOT XpOMOCOMHBIM HabopoMm? Kakue BHIbI XpPOMOCOMHBIX HaOOpPOB Bam
W3BECTHBI?

2. Kakue BelecTBa Ha3pIBAIOTCSl HYKJIEMHOBBIMHU KUCIOTaMU?

3. Kakue BUIbI HYKJIGMHOBBIX KUCIIOT OOHAPYKEHBI B KJIETKE?

4. Kakoe crpoenue nmeet mosuekyna JJHK?

5. KakoBel ocHoBHBIE pyHKIIMH [JHK B kneTke?

6. B yem 3akirodaeTcsi IPUHLMI KOMIIJIEMEHTAPHOCTH?

7. Yro ob1ero u kakue pasinyus umerorcs B crpoennu mosiekya JJHK u PHK?

8. Kaxue tuns! monekyn PHK Bam u3Bectus1? KakoBa ux ¢ynkuns?

KonTtpouanpyembie komnerenuuu: OK 01, OK 02

Tema 1.4. O0MeH BemiecTB M NpeBpalleHHe JHEPTHH B KJIETKe
PesyabTar 00ydyeHusi mo teme: OnucbiBaTb OCHOBHBIE SHEPTETUUECKUE U TIACTUYECKUE
IIPOLIECCHI KIETKH.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. YUto Ha3bIBatOT rOMeOCTa30M?

2. Yto Takoe MeTabonu3M? M3 Kakux MpoLeccoB OH CKIIAAbIBAETCS?

3. Kak cBsi3aHbl MeX /1y cOOOM MIaCTUYECKUN U SIHEPreTUYecKuil 0OMeHbI?

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

5. Kakyto ponb B (hoToCHHTE3€ UTrpaeT XJI0pohui?

6. [lepeuriciuTe OCHOBHBIE peaKIMu CBETOBOM (a3bl PoTOCHHTE3A.

7. Kakue peakiuu uyT B TeMHOBOH (aze porocunresa?

8. UeMm peakuuu XeMOCHHTE3a OTIMYAlOTCS OT QorocuHTe3a? Kakue opraHuzMbl



SIBIISIFOTCSI XeMOCHHTETHKAMMU?
Konrtpoanpyembie komnerenuuu: OK 02
Pa3nen 2. Ctpoenue U pyHKIHMYN Opranusma

Tema 2.2. ®opMbI pa3MHOKEHHUSI OPTAaHU3MOB
Pe3yabTar 00yueHus o TeMe: XapakTepru30BaTh CIIOCOOBI Pa3MHOKEHUSI.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Maiite onpezeneHue Npoeccy pa3MHOKEHUS OpraHU3MOB.

2. Kakue ¢popMbl pa3MHOKEHUS] OPraHU3MOB BCTPEUYAIOTCS B IpUpoe?
3. Kakoe pa3sMHOXKeHHE Ha3bIBAETCS OECIIONIBIM?

4. Kakue BUIbI OECIIONIOT0 Pa3sMHOKEHHSI Pa3ndaroT?

5. KakoBo 6uosnorunueckoe 3HaueHue 0ecroysioro pa3MHOKEHUs?

6. B ueM npenMyIecTBo MoJIOBOro pa3MHOXKEHUS repes] 0ecronbm?
7. Kakue crocoObl MOJI0BOTO pa3MHOKEHUS BAM MU3BECTHBI?

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

9. Uro Takoe ormonoTBopenue? Kakum oHO ObIBaeT?

Kounrposmnpyemsbie komnerenuuu: OK 02

Tema 2.4. 3aK0oHOMEPHOCTH HACJIETOBAHUS
PesyabTar o0yuenusi mo teme: OMNUCHIBaTH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH H
NU3MCHYNBOCTH.

Ilepedyenb BONpPoCoB K GPOHTAIBLHOMY OIIPOCY:

1. Yto u3yuaer reHeTuka?

2. Ilouemy umenHo I'. Menensi CHuTaOT OCHOBOIOJIO)KHUKOM T€HETHKU?

3. Yrto Takoe yucTas JIUHUSA U THOpU?

4. Yto Takoe ajieabHbIe TeHbI (aienn)?

5. Kakue oco0u Ha3bIBatOTCSl FTOMO3UTOTHBIMHU, a KaKHE - TeTepO3UroTaMu’?

6. Kakue mpusHaky Ha3bIBAIOTCS JOMUHAHTHBIMHU, a Kakue - perieccuBHbIMU? [IpuBenure
IIPUMEPBI JOMUHAHTHBIX U PELIECCUBHBIX IPU3HAKOB OPraHU3MOB.

7. ChopmynupyiTe mpaBuiIo eAMHOOOpa3usi THOPUIOB TiepBoro nokojieHus [. Menaens.

8. Chopmynupyiite npaBuio pacuieruieHus I. Menaens.

9. Chopmynupyiite 3aKoH YUCTOTHI TameT . Mennernsi.

10. B yem oTinuue ABYX MOHATUM: (EHOTUIT U TEHOTUIT?

11. Kakoe ckpeluBanue Ha3pIBae€TCsA JUTHOPUIHBIM?

12. ChopmyanpyiTe 3aKOH HE3aBUCUMOTO HACJIeJOBaHUS MPU3HAKOB.

KonTtpoanpyembie komnerenmuu: OK 02, OK 04

Pa3nesn 3. Teopusi 3BoJIIONMH

Tema 3.1. UcTopus 3BOJIIONMOHHOI0 y4eHHs. MUKPO3BOIIOLMS

PesyabTar o0yueHusi mo teme: XapakTepu30BaTh INPEANOCBUIKM U JIBWKYIIUE CHIIBI
BO3HUKHOBEHU S MHOFOO6p331/I${ BUIOB.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. KakoBbl cHIIbHBIE U c1a0ble CTOPOHBI CHCTeMbI opranndeckoro mupa K. Jlunnes?
2. ChopmynupyiiTe 0CHOBHBIE MOJ0XKEHUS 3BotoIMOHHOM Teopuu K. b. Jlamapka.
3.1lepeuncanTe NpeanOChUIKM BOZHUKHOBEHUS JapBUHU3MA.

4.Ilepeuncnute OCHOBHBIE OJIOKEHUS CHHTETUYECKOW TEOPHUH IBOJTIOINH.



KonTtpoanpyembie komnerenunu: OK 02, OK 04

Tema 3.3. IIpoucxoxieHue 4yei0BeKa — aHTPOIIOreHe3

Pe3yabrar o0yuyeHHsi Mo TeMe: XapaKTepU30BaTh MPEANOCHUIKA M JIBUXKYIIHE CHIIbI
BO3HUKHOBEHUSI MHOTOOOpa3us BUJIOB.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. JlaiiTe onpeneneHre aHTPOIOJIOTHH.

2. Kakue 3amaum crodr nepes antpononoruei? M3 kakux pa3aenoB COCTOUT 3Ta HayKa?

3. Kakue naHHble JOKa3bIBAalOT POACTBO YEIOBEKA C KUBOTHBIMU?

4. Ilepeuncnure XapaKTEPHbIE YEPTHI, OTINYAIOIINE YETIOBEKA OT )KUBOTHBIX.

5. Kakue Ouonormueckue M coLHagbHble (DAKTOPBI SIBIUCH ABMKYLIMMH CHJIAMH
aHTponorexesa’?

6. IlepeunciuTe U OXapakTEpU3yiTe OCHOBHBIE CTaIMN YBOJIIOLNN YEJIOBEKA.

7. [laiiTe onpeaeseHre 4eJI0BEYECKUM pacaMm.

8. Ha xakue pacsl moppasfessoT COBpeMeHHOe 4yesioBeuecTBo? Ilepeuncnnre 0CHOBHBIE
IIpU3HAKU pac.

9. IlpuBenuTe PaKThl, JOKAZBIBAIOIIUE EMHCTBO YEJIOBEYECKUX Pac.

Konrposmpyemsbie komnerenunu: OK 02, OK 04

Kpurepun oneHuBaHmsi:

«5» - OTBET MOJIHbIN, pa3BEPHYTHIII;

«4» - OTBET NOCTAaTOYHO MOJIHBIN, HO €CTh HETOUHOCTH;
«3» - OTBET KpaTKuil UM ¢ rpyObIMH OIIMOKaMu;

«2» - OTBET HEBEPHBIM UM OTCYTCTBYET.



4.1.2.2. OuennBaemasi JUCKYCCHS

Paznea 1. KileTka — cTpYKTYPHO-QYHKIMOHAIbHASA €IMHUIIA }KMBOTO

Tema 1.2. CTPYKTYPHO-(P)YHKIIHOHAJIbLHASI OPTaHU3ALMS KJIETOK

Pesynbrar o0yuenusi mo reme: Pazinuarh CyliecTBEHHbIE MPU3HAKH CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX APCTB KUBOU MPUPOJIBI.

IlepeyeHb BONIPOCOB K OlIEHUBAEMOM IMCKYCCHH:

1. Kakoe 3HaueHNE UMEIOT IUTOJIOTMUYECKHUE 3HAHUS B )KU3HU COBPEMEHHOTO YeJIoBeKa?

2. TIloueMy MOXHO YTBEpXKIaTb, 4YTO XUMHMYECKMH COCTAaB KJIETKH SBIIACTCSA
JI0Ka3aTeJIbCTBOM €MHCTBA KUBOW IIPUPOJIbI U OOLTHOCTH KUBOW U HEXKUBOM IIPUPOBI?

3. Iloyemy y4eHble CUUTAIOT, YTO HPOKAPUOTHI SBIAIOTCS HauOosjee IPEBHUMHU
OopraHM3MaMH Ha Hallel rianere?

4. IToueMy TPyIHO JIEUUTh OOJIE3HHU, BbI3bIBAEMbIE BUpYCaMU?

Kounrposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Pasnen 2. Ctpoenne u GyHKIIMY OPraHU3Ma

Tema 2.1. CTpoenne opranuszma

Pesyabrar o0ydyeHuss mo Tteme: OnucbIBaTh CTPOEHUE U B3aUMOCBS3b yacTei
MHOTOKJIETOYHOTO OpTraHU3Ma.

IlepedyeHb BONMPOCOB K OLIEHUBAEMOii TMCKYCCHM:

1. TTouemy SBOJIOIMOHHOE PA3BUTHE OPraHUYECKOTO MHUPA IMOILIO MO IYyTH MOSBICHUS
MHOTOKJIETOYHOCTH?

2. Uro wuMerT o0Omero W 4YeM OTIMYATCA MEXAy Cco00i OJHOKIETOUHBIC,
MHOTOKJICTOYHBIC U KOJIOHUAIBHBIE OPTaHU3MBbI?

3. Kak oOecrieunBaeTcsi B OpraHu3Me B3aUMOCBSI3b (DYHKIIMOHUPOBAHHS BCEX OPraHOB?
OTBET MOSICHUTE HA TIPUMEPE OPTaHN3Ma YEIIOBEKa.

KonTtpoanpyembie komnerenuuu: OK 02, OK 04

Pa3nen 3. Teopusi 3BoJIIOLNH

Tema 3.2. Makpossoaonns. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emiie

Pesynbrar o0ydyenus mo teme: XapaKTepu30BaTh IPEANOCBUIKA W JBWXKYIIUE CHIIBI
BO3HHKHOBEHUS] MHOT0OOpa3usi BUJIOB.

IlepeyeHb BONPOCOB K OLICHUBAEMOM AMCKYCCHH:

1. OObsacHuTe, MOYEeMy B TMPOIECCE PA3BUTHS JKU3HU Ha 3eMjie OIHHU OpPTraHU3MBbI
BBIMUPAJIH, a HOBBIE CUCTEMATHYECKUE IPYIIbl OPTAHU3MOB MOSBISIIHNCH.

2. OObsicHUTE, TOYeMY KOHEI[ MPOTEPO30UCKON IPbI HA3bIBAIOT BEKOM MENY3, XOTS B 3TO
BpeMs Ha 3emiie 0OMTaJIM He TOJNIBKO KUIIEYHOIOJIOCTHBIE )KUBOTHBIE.

3. Y4eHble CUMTAIOT, 4TO repMadpoaAUTHI (KUIIEYHONOJOCTHBIE, MJIOCKUE M KOJIbYaThie
YepBU, HEKOTOPHIE MOJUIIOCKH) SIBISIOTCS HambOoyiee IPEBHUMH >XUBOTHBIMH OpTraHU3MaMHU.
KakoBo, Ha Bai B3mIsi]1, 3HaueHUE 000EMOIOCTH U TIOYEMY B XOJI€ IBOJIOIUH CTalIM IPeodIaiaTh
pa3AeIbHONObIE BUBL.

4. JlokaxxuTe poACTBO OPTaHU3MOB PA3HBIX CUCTEMAaTUYECKUX TPYIIM.

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

Tema 4.3. Buocdepa - niodanbHast IKOJOTHYECKAS CHCTEMA
Pesynbrar oOyuenusi mo teme: OMNUCHIBATh CBA3h MEXIY OPTaHM3MOM M CPEIO ero




oOuTaHMA. YCTaHABIUBATh CBSI3b MEXAY CTPYKTypamu Orochepsl.

IlepeyeHb BONPOCOB K OLIEHUBAEMOI THCKYCCHM:

1. I'mobanpHoe mnoTemeHue: MuQ I peadbHOCTh? UTO BaM H3BECTHO O JaHHOM
spinennn? Kakue ¢GakTbl CyIIECTBOBAaHUS WM OTCYTCTBHS IJI00ATBHOTO IOTEIUICHUS BaM
U3BECTHBI?

2. OObsacHuUTe, Kakue (aKkTOpbl OTPAaHUUMBAIOT PACIPOCTPAaHEHHE KU3HU B arMocdepe,
mutocdepe, ruapocdepe.

3. Kak MO)XHO OXapakTepru30BaTh UCTOPUUECKHE U3MEHEHHUS POJIU YeloBeKa B Onochepe?

4. B uéM cOCTOUT IIEHHOCTh OXpaHbl OMopazHooOpaszusa? UTo MpUBOIUT K COKPAILIEHUIO
Ouosorudeckoro paznoodpazus? Ilodemy uisi yenoBedecTBa BaXHO HE JOMYCTUTh OOCTHEHUS
O6uopazHooOpaszus’?

5. MOHO 1M cUMTaTh 3aBEPUICHHBIM Ipoliecc (hopMupoBaHus 6uochepol?

KonTposanpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.5. Biusinue COIMAJTBbHO-IKOJOIHI€¢CKHUX (baKTOp()B Ha 3J0POBLE Y€/I0BECKA
Peaym,TaT oﬁyqennﬂ nmo Teme: I/IHTepHpeTI/IPOBaTL pe3yiibTaTbl IMIPOBCACHHOI'O
OHMOIKOJIOTTYECKOTO OKCIICPUMCHTA C UCITOJIb30BAHUCM KOJIMYCCTBCHHLIX MCTOJ10B

IlepeyeHb BONMPOCOB K OLIEHUBAEMOii TMCKYCCHM

1. Kak cka3bIBaeTCsl COCTOSTHUE TIPUPOTHON OKPYKAIOIICH Cpe/bl Ha 3JI0POBbE YelloBeKa?
Kakue HeusBecTHble paHee OOJE3HM NOABWIMCh B pe3yibTrare ACHCTBUS TEXHOTEHHBIX
dakTopoB?

2. B mocnemHee BpeMs HaONIOmaeTcs TEHACHIMS K BCEOOIICH KOMITBIOTEPU3AIINU:
MEPCOHANbHBIE KOMITBIOTEPHl HUCHOJB3YIOTCS Ha pabore, B Imkoine, aoMa. OnHako OHU
OTIpeICTICHHBIM 00pa30M 3arpsi3HSIOT OKPYXKAIONIYI0 CPEIy, U 3TO OIHA M3 HAWOOJee BaXKHBIX
ceiiuac SKoJormYecKkux mnpodieM. UTo 3TO 3a 3arps3HEHHME M KaK OHO BIMSET Ha 3J0POBbE
yejoBeka?

3. MoxeT 71 4eNnoBeK KUTh B OecuryMHON cpene? UTo sABIsIeTCS UCTOUHHUKOM IIymMa B
OKpy)KaroImeM Hac npocTpancTBe? Ha3oBuTe MOCIENCTBUS NIYMOBOTO 3arpsi3HEHUS IS
yenoBeka. Kak Mbl MokeM OOPOTHCS C ITYMOBBIM 3arpsisHEHHEM?

4. Ham 4yacto KaxeTcs, YTO C 3arpsA3HEHUEM OKpYKaloleH Cpellbl Mbl CTAJIKMBaeMCs
JUIIb HAa YIHIIE, ¥ TI0O3TOMY Ha SKOJIOTHIO HAIIUX KBapTUP oOpalaeM Mano BHUMaHus. Kakue xe
OITACHOCTH IOJICTEPETaloT HAC JIOMa, M KaK OHU OTPAKAIOTCsI Ha HarmreM 370poBbe? Kak MOXHO
CHU3UTH BIIMSIHUE BPEIHBIX SKOJOTHYECKUX (DAKTOPOB B HAIIUX KBapTUpax?

5. B 1990-e rr. ®unens Kactpo B Ha3umgaHue CBOMM COTpaK/IaHaM OTKa3aJICs OT OJHOM
BpPEIHON TPUBBIYKK, 3a 4YTO ObUI HarpaXJeH Meanbio BceMupHOW — opraHU3anuu
3npaBooxpaHeHus. OT yero oH oTkazajics? UTo Takoe MacCMBHOE KypeHUE U Y€M OHO OIMacHO?

6. [Touemy pecTHKHO BECTH 310POBBII 00pa3 KU3HU?

KonTtpouanpyembie komnerenuuu: OK 02, OK 04, OK 07

Kpurepun onenuBanus:

«5» - AKTUBHOE yyacTHe B JUCKyccHUU. BbICKka3blBaHHE COOTBETCTBYET 3aJlaHHOM TeMe,
XapaKTepU3yeTcsl BBICOKOM MH(OPMATUBHOCTHIO U OPUTUHAIBHOCTBIO, aPTyMEHTHI MOAKPEILIEHBI
yOeuTebHBIMUA TPUMEPAMHU.

«4» - JlocTaTOYHO AaKTHMBHOE ydacTHUE B JUCKyCCHM. JlomyckaeTcsi HE3HAYMTEIbHOE
OTKJIOHEHHE OT TEeMbl JUCKyCCHU. BbICKa3blBaHWE€ HOCUT OTYAaCTH TPUBUAIbHBIN,
MIOBEPXHOCTHBIN xapakrep. He Bce apryMeHThI NOAKPEIIEHB! IPUMEPAMH.

«3» - IlaccuBHOE ydacTMe B AMCKyCCHU. BBbICKa3bIBaHME XapaKTEpU3YeTCsl HHU3KOH
UH(POPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAKAeT IMOJHOIO MOHUMAHHS TEMbl TUCKYCCHH.
AprymeHTbl chopMyIHpoBaHbl abcTpakTHO. [IprMepsl OTCYTCTBYIOT.



«2» - IlaccuBHOE ydacTue B JAMCKYCCHM. BbICKa3blBaHME HE COOTBETCTBYET 3aJaHHOMN
TEM€, OTCYTCTBYIOT ApI'yMEHTHI B I0JIb3Y KaKOH-TMO0 TOUKHU 3pEHUs.



4.1.2.3. O6cyxaeHne o BONPOCaM JEeKIHH

Paznea 1. KieTka — cTpYKTYPHO-QYHKIMOHAIbHASA €IMHUIIA }KMBOTO
Tema 1.5. ZKuzHeHHBIH UK KJIeTkd. MuTto3. Meio3
Pe3ynbrar 00ydyenus no reme: XapakTepu30BaTh >KM3HEHHBIN ITUKIT KJIETKH.

IlepeueHb BONPOCOB /1Jis1 00CYAKAEHUS:

1. Kakue u3MeHeHus B KJIETKE MPEIIECTBYIOT ICIICHUIO?

2. Oxapakrepu3yiTe ¢a3bl MUTO3a U KPATKO PACCKKUTE, KaK MIPOUCXOTUT ITOT MPOIIECC.
3. B yeM 3akiroyaercst OMOJ0rnuecKoe 3HaueHne MUTo3a’?

4. YeMm Melio3 OTIIMYACTCS OT MUTO3a?

5. B yeM 3akiroyaeTcst OMOJ0rHYecKoe 3HaueHue Meiosa?

KonTposmpyembie komnerenuuu: OK 02, OK 04

Kpurepun oneHuBaHmsi:

«5» - OTBET NOJIHBIMI, Pa3BEPHYTHIN;

«4» - OTBET NOCTAaTOYHO MOJIHBIN, HO €CTh HETOUHOCTH;
«3» - OTBET KpaTKUil UM ¢ rpyObIMH OIIMOKaMu;

«2» - OTBET HEBEPHBII UIIM OTCYTCTBYET.



4.1.2.4. TectrupoBanue

Pa3nen 2. Ctpoenue u GyHKINMU OpPraHuma

Tema 2.3. OHTOreHe3 pacTeHUi, ;)KHBOTHBIX U YeJI0BeKa

Pe3yabrar 00ydyeHust mo teme: OnuchIBaTh CTAAUNA OHTOT€HE3a PACTEHUM, )KUBOTHBIX U
YyeJloBeKa.

TecToBoe 3aganue
1. KTo BBen B OMOIOrMYECKYIO HAyKy TEPMHUH «OHTOTE€HE3»?
1) K. b. Jlamapxk
2) Y. lapBunH
3) O. I'. I'exkenpb
4) I Mennenb

2. Ctaausi OJHOCIIOMHOTO 3apObIIIa;
1) Heiipyna

2) 6nacryna

3) ractpyna

4) me3onepma

3. JABYXCIOWHBIN 3apOJIbILL:
1) 6nactyna

2) Mmopyia

3) Helipyna

4) ractpyna

4. I3 me3o1epMbl OPMUPYIOTCSI:
1) nerkue

2) MeYeHb

3) KpOBEHOCHBIE COCYIbI

4) HepBHas cucTeMa

5. Y MO3BOHOUYHBIX )KHBOTHBIX MPSIMOE PA3BUTHE XapaKTEPHO JJIS:
1) pbIO, 3eMHOBOJIHBIX, PETITUIIHIA

2) am(pubmii, MTULI, MIESKOTTUTAIONNAX

3) 3eMHOBOJHBIX, TPECMBIKAIOIIUXCS

4) IITULI, MIEKOITUTAOIIUX

6. VYcraHoBUTE COOTBETCTBHUE MEXKJAYy THIAMH TMOCT3MOPHOHAJIBHOIO pa3BUTUS U

KOHKPETHBIMHM OpraHU3MaMH:

[Ipumeps! opranu3mMoB Tunel pa3BuTHs

1) ScTpeb-nepenensaTHUK A) IIpsimoe pazButue

2) bensaka 0OBIKHOBEHHAS b) Hempsimoe pazButue

3) bonpmias manga

4) Maiicknii xKyk

5) [lpeBecHas KBakIia

6) l'omy6oit kuT

7) O3epHas nATyIIKa

8) [Nayk-KpecToBUK

7. 3akonuure onpenesenue. CIMsHUE TOJOBBIX KIETOK -

8. 3akoHuuTe onpenenenre. OmIOqOTBOPEHHAS ANLEKIIETKA -




9. 3akoHuuTe onpenesenne. Pazputue cucreM opraHoB 3apojbliia -

9TaJIOHBI OTBETOB:

Ne 3amanust 1 2 3 4 5 6

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

OTBET OITIOIOTBOPCHHE 3UT0oTa OpraHoreHes

KonTposmpyemblie komnerenuuu: OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHMS
Pe3ynbrar o0ydyenuss mo teme: OmNUCHIBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
U3MEHYMBOCTH. OMpenensiaTb BEPOATHOCTh BO3HUKHOBEHUS HACIEIACTBEHHBIX IPH3HAKOB IpHU

Pa3InYHbIX B3&HMO,H€IZCTBH$IX T'CHOB.

TecToBoe 3axanue
1. K B3auMOzneHCTBUAM aJuIEIbHBIX T€HOB HE OTHOCHT:

1) smmcTas, moymMepuro, MOTH(GHUIMPYIOIIee ICUCTBHE TCHOB
2) KoOMepaln0, MHOKECTBEHHBIN aJlIeIN3M
3) CBEpXIOMUHUPOBAHUE, KOMIIJIEMEHTAPHOCTh

4) KOOZOMHWHUPOBAHUE, TPOMEIKYTOYHOC JOMHUHHUPOBAHUC

2. HpOSIBJ'IeHI/Ie Y reTepo3uroT IMpU3HaKoB, JECTCPMUHHUPYCMBIX JABYMS aJlJICTISIMA HaOJII0-

JAeTCs TIPU:
1) cBepXIOMUHUPOBAHUU

2) snucrase

3) KOIOMHHUPOBAHUH
4) onumepuu

3. HacnenoBanue yeTBepTOi rpynibl KPOBH OTHOCAT K THUITY B3aUMOAECHCTBUS:

1) KonoMHUHUPOBaHHE

2) cBEpXIOMUHUPOBaHUE

3) nosHOEe JOMUHUPOBAHUE

4) npoMexXyTOYHOE TOMUHHUPOBAHKE

4. HacnenoBaHre MIMHIINWIUIOBOW OKPAcKu y KPOJMKOB KOHTPOJUPYETCS TpeMs ajliens-
Mu: A, a u ah. Kaxas 0coOb sIBJIsIeTCS HOCUTENIEM TOJIBKO JABYX U3 HUX. DTO IPUMEP:

1) xoMILIEMEHTapHOCTH

2) xoomnepauuu

3) MHOXECTBEHHOTI'O aJljIeIu3Ma
4) nonumepuu

5. IlosBneHue HOBOO6pa3OBaHI/II71 npu COBMCCTHOM HeﬁCTBHH ABYX NOMHHAHTHBIX HEAJI-
JICJIBHBIX T€HOB, KOIrla B TOMO3UT'OTHOM HJIM B I'€TCPO3UTOTHOM COCTOAHHUH PA3BUBACTCA HOBBIM

Mpu3HaK, HaOMrOMaeTCs Mpu:
1) KOMILJIEMEHTapHOCTH
2) Koomnepauuu
3) nOTHOM JOMUHHPOBAHUH
4) neficTBUM reHOB-MOAU(DUKATOPOB

6. Eciu OJWH JOMHMHAHTHBIN I'eH MOJaBJISCT ACHCTBHE Apyroro JOMMHaHTHOI'O I'€Ha, TO -

3TO IpUMep:
1) peueccuBHOrO 3MMCTa3a




2) noauMepun
3) IOMMHAHTHOTO AMUCTA3a
4) MHOXECTBEHHOT'O aJlIeNIu3Ma

9TaJIOHBI OTBETOB:

Ne 3amanust 1 2 3 4 5 6

OTBET 1 3 1 3 2 3

KonTposmpyembie komnerenuuu: OK 02

Tema 2.5. CueniieHHOe HacJIel0BaHHe PU3HAKOB

Pe3ynbrar o0ydyenuss mo teme: OmNuChiBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
U3MEHUYMBOCTH. OMpenensiaTb BEPOATHOCTh BO3HUKHOBEHUS HACIEIACTBEHHBIX IPH3HAKOB IpPHU
CIICIIJICHHOM HACJICIOBAaHMH.

TectoBoe 3a1anue
1. CuennenHoe HaciaeqOBaHUE -
1) coBMecTHOE HaceI0BaHKE JIFOOBIX TEHOB
2) COBMECTHOE HaclieZIOBaHUE T€HOB, JIOKAIM30BAHHBIX B OJJHOIM XpOMOCOME
3) HaclieZJ0BaHNE T€HOB, KOHTPOJIMPYIOIIUX CXOIHbIE IPU3HAKU
4) Hacleqo0BaHKUE TEHOB Pa3HBIX XPOMOCOM

2. Ha kakux oObekTax mpoBoaui uccienosanus T. Mopran
1) ropox

2) HOYHas KpacaBuIla

3) Mmyxu apo30¢uis!

4) MBIIIH

3. Kakue npu3Haky MOTYT HaclleIoBaThCs C MOJIOM YeloBeKa?
1) poct

2) 1BeT 1I1a3

3) JaIETOHU3M

4) cnocoOHOCTH K (hu3nyeckoil padbore

4, Yucio TpyIII CHCIIJICHUA B KAPHUOTHUIIC YCIIOBCKA
1

2)2

3) 46

4)23

5. B onbitax T. Moprana mnpu ckpemmBaHuu ruOpugHoro camua (AaBb) wu
JUTOMO3UTOTHOM PeIleCCUBHOM caMKkH (aabb) HaOIM0MaI0Ch

1) momHOE clierieHne

2) HEMOJTHOE CIEIUICHUE

3) He3aBUCHUMOE HACJIEIOBAHHE

4) cBOOOTHOE HACJICIOBAHHE

6. Kpoccunrosep - 310

1) oOMeH reHeTHYEeCKUM MaTepraioM MEXAY Pa3IMYHbIMU XPOMOCOMAaMHU

2) oOMeH ¢pparMeHTaMH MEX]ly ayTOCOMaMHU M TOHOCOMaMH

3) oOMeH GparMeHTaMH MEXTy XpOMaTHIaMU OJTHON XPOMOCOMBI

4) oOMeH UACHTUYHBIMU Y4aCTKaMU HECECTPHUHCKHUX XPOMATH/I OJJHOM Mapbl XpOMOCOM




7. B pOIOCIIOBHOM NPH pELIECCUBHOM X-CUEIUICHHOM THUIIE HACIEAOBAaHUS
1) onun U3 ponutenei 00s3areTbHO OOJICH

2) OOJIbHBIC B KaXKJIOM ITOKOJICHHH

3) paBHOBEPOATHO OOJICIOT MYXUHHBI U KEHIIUHBI

4) 6OJIBbHBI KESHIIUHBI 110 JTUHUN MaTepu

8. Cuia cueryieHus TeHOB B XpOMOCOME

1) He 3aBUCHUT OT B3aUMOPACIIOJIOKEHUS TEHOB

2) npsIMO IPONOPLMOHAIIbHA PACCTOSHUIO MEX/1y T€HaMU
3) 3aBHCUT OT COCTaBa I€HOB

4) 0OpaTHO MPOTOPIIMOHATHFHA PACCTOSHUIO MEX]Ty TCHAMH

9. B kakux cirydasx MOXET POAUTHCS JIEBOUKa, Ooeromias reMopuineii?
1) eciu 310poBasi MaTh TOMO3HMIOTHA, @ OTeLl 00JIeeT reModuIHeit

2) eciiu MaTh TETEPO3UTOTHA, a OTell OosieeT reMoprIneit

3) eciii OTell ¥ TOMO3HMIOTHAsI MaTh 3I0POBBI

4) ecnu MaTh TETEPO3UTOTHA, a OTEL] 310POB

10. B xakom ciydae poAsTcs 30pOBbI€ JIeTH (MAJIBYUKU U JIEBOYKH), €CJIM OTel] OOJeH

reMopuInei?
1) maTb roMO3UToTHA 110 perieccuBHOMY npu3Haky (XhXh)
2) MaTh TOMO3UIOTHA IO JoMUHaHTHOMY nipu3Haky (XHXH)
3) mats rereposurotrHa (XHXh)
4) B 11000M cliiydae poasTcsi OONbHBIE JETH

ITAJIOHBI OTBETOB:

N
(@)
3
o0

Ne 3amanus 1 2 3

=]
—_—
=]

OTBET 2 3 3 4 1 4 3 2

KonTtpoanpyembie komnerennuu: OK 01, OK 02

Tema 2.6. 3aKOHOMEPHOCTH U3MEHYMBOCTH

Pe3y.]'[bTaT oﬁyqe}mﬂ no Teme: ONHCHIBaTh 3aKOHOMCPHOCTHU HACJIICACTBCHHOCTH U
N3MCHYHBOCTH. Onpe)lensnb TUIT MyTalluX IIpyu nepeaavdec HACJICACTBCHHBIX ITPU3HAKOB.

TecroBoe 3a1anue
1. Boi0epuTe TpH BEpHBIX 0TBETA U3 IIECTH.
Uem xapakTepu3yeTcsi TeHOMHAsI MyTarus?
1) u3MeHeHneM HyKJIeoTHHOM nocienosarensbHocty JJHK
2) yTpaToii OJHOW XpOMOCOMBI B AUILJIONTHOM Habope
3) KpaTHBIM YBEJIMYEHHUEM YHUCIIa XPOMOCOM
4) U3MEHEHUEM CTPYKTYPbl CUHTE3UPYEMBIX OEIKOB
5) yIBOEHHEM y4acTKa XpOMOCOMBI
6) U3MEHEHUEM YHClIa XPOMOCOM B KapUOTHUIIE

2. BeiOepuTe 1Ba BepHBIX OTBETA U3 IATH.

MyrannoHHasi HM3MEHUYMBOCTb I€pelaeTcs IO HacleJICTBY, TaK Kak
MHOTOKJIETOYHOM OpraHHU3Me B:

1) Muokapme

2) SUIEKIeTKaX

3) m1a3me KpoBu

4) MEXKJIETOUHOM BEIECTBE

5) criepmaro3ouax

BO3HHKACcT B




3. BeiOepuTe 1Ba BepHBIX OTBETA U3 IATH.

Hopwma peakiuu:

1) u3MeHseT TeHOTUIl OpraHu3Ma

2) omnpenenseTcst FeHOTUIIOM OpraHu3Ma

3) Be#eT K MyTaluuu

4) N3MEHsIeT JIOKYChl TE€HOB

5) bopMuUpyeT B OHTOTCHE3€E, B 3aBUCUMOCTH OT YCIIOBUH CPeIbl, pa3Hble ()EHOTHUIIBI

4. Bce mnpuBeJAéHHble HUKe NPHU3HAKH, KPOMe JBYX, MO:KHO MCHO0JIb30BaTh B
KayecTBe PMMepa XPOMOCOMHBIX IePecTPOeK.

Omnpenenurte 1Ba MPU3HAKA, «BBINAAAIONINX» U3 OOIIEro CIUCKA, U 3aIHIIUTE B OTBET
UQPBL, 0] KOTOPBIMUA OHU YKa3aHBI:

1) IloBopot yuacTka xpomocombl Ha 180 rpagycoB OTHOCUTCS K MyTalUsM

2) 3aMeHa 0JIHOTO HYKJICOTH A Ha Ipyrou B ctpykrype JJHK

3) KonupoBanue ygactka XpoMOCOMBI

4) Y1para yyacTka XpOMOCOMBI

5) U3MeHeHune KoMyecTBa XpoOMOCOM, KOTOPOE KpaTHO ralyIonIHOMY Habopy

5. BbiOepuTe 1Ba BEpPHBIX 0TBETA U3 MATH.

N3MeHYnBOCTb, KOTOpasi UTPAET PEIIAIOIIYIO POJIb B SBOIOIUH:
1) cooTHOCUTENBHAS

2) omnpeieniéHHAs

3) MyTanmoHHas

4) skonoruyeckas

5) reHOTUIIYECKAs

6. BbiOepuTe 1Ba BEpPHBIX 0TBETA U3 MATH.

K HacnencTBeHHOM U3MEHUMBOCTH HE OTHOCUTCS H3MEHUYUBOCTh:
1) unauBUAYanbHAS

2) MyTallMOHHAas

3) MmoauduKaImoHHAas

4) KOMOMHATHBHAS

5) onpeneneHHas

7. BoiOepuTe TPH BepHbIX 0TBETA U3 LIECTH.

MyTanuoHHast U3MEHYMBOCTh 00YCIIOBIIEHA:

1) cnupanuzanueil XpoMocoM

2) ciyyaitHO#M BCTpeueil raMeT mpu OIMJI0JOTBOPEHHH

3) 3aMeHO1 HyKJIEOTHIOB

4) N3MEHEeHNEM YHUCIIa XPOMOCOM

5) HE3aBUCHMBIM PacX0XkI€HUEM TOMOJIOTUYHBIX XPOMOCOM B Mei03€e
6) BCTaBKOW HYKJICOTHI0B

8. YcraHOBHTE COOTBETCTBHE MEKAY XaPAKTePUCTHKON MYTALIMU H €€ BUAOM:

XapakTepucTuka MyTaluuu Bun myranuun

1) u3MeHeHune nocae10BaTeNbHOCTH HyKIeoTua0B B Moniekyne JJHK  A) rennas

2) N3MEHEHUE CTPOEHUS XPOMOCOM b) xpomocomHas
3) U3MEHEHHUE YHCIia XpOMOCOM B si/Ipe B) renomHuas

4) MOJIUTUTOUTUS
5) U3MeHeHne OCIEeIOBATEIIbBHOCTH PACIIOJIOKEHUS TEHOB

9. YcraHoBuTe COOTBETCTBHE MEXKIY XAPAKTEPHMCTHKAMH M3MEHYHBOCTH M eé



BUIAMU:

XapakTepuCTUKU U3MEHYUBOCTU Bunbl n3aMeHUnBOCTH
1) u3mensiet GeHOTHI B Ipeeaax HOPMbI peaKuu A) MyTalmoHHas
2) nepenaércs MO HACIEACTBY b) Mmomudukanmonnas

3) 3aTparuBaeT reHbl, XpOMOCOMBI

4) BbI3BIBACT OJIMHAKOBBIC U3MEHEHUS Y BCEX 0c00ei BUIa
5) BbI3bIBaCT MHAUBUAYATbHbIC U3MEHEHUS

6) aganTUBHA K YCIOBUSAM CpPEbl

ITAJIOHBI OTBETOB:

Ne 3amanust 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 3amanus 9

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

Konrtpounpyembie komnerennuu: OK 01, OK 02

Paznen 4. DkoJiorus

Tema 4.1. Dxosnornyeckue GpakTopbl U CPeAbl KU3HU

Pesynbrar oOyuenusi mo teme: OmNUCHIBATh CBA3b MEXKIY OPraHM3MOM M CPEION ero
oburtaHwus.

TecToBOE 3a7aHHE
1. Hayka, u3yuatoiias CBsi3 OPraHU3MOB C OKPYXKaloIen cpeion
1) 300morus
2) 6boTaHuKa
3) anaromus
4) skonorus

2. @aKkTOphl HEXUBOU MPUPOABI, BO3AECHCTBYIOIINE HA OPIraHU3M
1) abuotuyeckue

2) buotuyeckue

3) aHTpONOreHHbIE

4) OMOXUMHUYECKHE

3. ®aKTOpPHI )KUBOU MPUPOIBI, BO3ICUCTBYIOIINE HA OPTaHU3M
1) abuotuyeckue

2) buotuyeckue

3) aHTpOTNIOTEHHBIE

4) OMOXUMHUYECKHE

4. Bo3neicTBrE YEIOBEKa U €r0 XO35HCTBEHHON AESATEIbHOCTH HA JKUBBIE OPTaHU3MBbI U
OPUPOJY B LIETIOM

1) abuotuueckue GpakTopsl

2) 6uoTnueckue (GpakTopsl

3) anTponoreHHbIe (haKTOPbI

4) ¢puznonornueckue GakTopbl

5. Dxonorudeckuii paxTop, BHIXOISIINIA 32 MPEAeIbl BHIHOCIHBOCTH OPTaHU3MOB
1) aHTpOTIOT€HHBIH

2) orpaHUYMBAIOIINN

3) abuoTHueckuit




4) ctuMynupyommin

6. BiusiHue )XUBBIX OPraHU3MOB APYT HA Apyra
1) abuoTtnueckue hakTOpsbI

2) 6uoTnueckue GpakTopel

3) anTponoreHHbIe GaKTOPHI

4) ¢puznonornueckue GakTopbl

7. buotnyecknumu (paKTOpamMHu SBISIOTCS

1) ocymienue 60510T, BEIpyOKa JIeCOB, CTPOUTENIBCTBO JJOPOT

2) pactenus, 6akTepuu, TpHOBL, )KUBOTHBIE, BUPYCHI

3) mapa3uTH3M, XMIHHYECTBO, KOHKYPEHIUs, CUMONO03

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

8. K abnornueckuM ¢akTopam cCpeabl OTHOCAT
1) ocennuii nucromnan

2) CTPOUTENIBCTBO MIOTHH

3) oOWIBHBIN CHEroma

4) MUrpanuIo nTULy

9. BonHas cpena oOuTaHUs XapaKTEPU3YETCs CIEAYIOIMMUA OCOOCHHOCTAMHU
1) ManbIM cofepxkaHUeM KUCIOpoaa

2) CUWJIbHBIMU TIepenajamMu JaBICHUS

3) HU3KOU TIOTHOCTHIO

4) orpaHMYEHHON MPOHULIAEMOCTHIO JIJISl CBETA

5) oGunueM cBeTa M BBICOKUM COJIEp>KaHUEM KUCIOpoaa

6) 3HaYUTENLHBIMU II€pENaaMu TeEMIEPATyp

10. HazemHo-BO3mymiHast cpega  OOMTaHUS — XapaKTEpU3YeTCsl  CIEAYIOIUMU
0COOEHHOCTSIMU

1) ManbIM coaepkaHueM KUCiIopoaa

2) CUJIBHBIMU TI€penajaMy JaBJIeHUs

3) HU3KOM TUIOTHOCTHIO

4) orpaHUYEHHON POHULIAEMOCTBIO JUIs CBETa

5) oOuirem cBeTa U BBICOKUM COJIEpKaHUEM KHCIopoa

6) 3HAUNTENILHBIMU TepenagaMH TeMIepaTyp

ITAJIOHBI OTBETOB:

w
N
)
(@)
|
%)
O

Ne 3amanus 1 10

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

Kounrposmpyemsie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.3. buocdepa - rinodabHasi IKOJIOrHYECKasi CHCTEMA
Pe3yabrar o0yuenust mo teme: ONHCHIBaTh CBSI3b MEXIY OPraHU3MOM U CPEIIOM €ro
oOuTaHMA. YCTaHABIMBATh CBSI3b MEXKAY CTPYKTYpaMu OHocgepsl.

TecToBOC 3a1aHUE
1. SIBneHus KpyroBopoTa BEIIECTB M HHEPIUH, MPOUCXOIAIIUE NPH YYACTUU KUBBIX
OpPraHU3MOB, U3y4YarOT Ha YPOBHE
1) 6uocheprom
2) GMOTeOIeHOTUYECKOM
3) momynAIMOHHO-BUI0BOM




4) opraHu3MEHHOM

2. HeobOxommmoe yclioBUE COXpaHEHHS paBHOBECHS B buochepe

1) 3BOIIOLIMSI OPTAaHUYECKOTO MHpa

2) 3aMKHYTBIM KpyroBOPOT BEIIECTB U SHEPTUU

3) ycuiieHue MPOMBIIIICHHON U CHIDKEHHE CEIIbCKOXO3SHCTBEHHON S TeIbHOCTH
YeJI0BeKa

4) ycuiieHue CeIbCKOX03SMCTBEHHON M CHIKEHHE TPOMBIIIIICHHOM JeSITeIbHOCTH
YeJI0BeKa

3. B 6uocdepe

1) Guomacca pacTeHui paBHa OMOMacce JKUBOTHBIX

2) 6buomacca JKMBOTHBIX BO MHOTO pa3 MpEBBIIIAeT OMOMACCy pacTeHUN

3) 6uomacca pacTeHHit BO MHOTO pa3 MpEBHIIIaeT OMoMaccy >KUBOTHBIX

4) cooTHOIIEHHs OMOMacC PACTCHUN U )KUBOTHBIX IMOCTOSIHHO U3MEHSETCS

4. buocdepa ABISICTCS OTKPBHITOM CUCTEMOM, TaK KaKk OHA
1) cnocobHa k caMOperyIsIIu

2) cnocoOHa U3MEHSATHCS BO BpEMEHH

3) COCTOUT U3 IKOCUCTEM

4) cBsi3aHa ¢ KOCMOCOM OOMEHOM BEIIECTB

5. Bepxuss rpanuna ouocdepsl HaxoauTest Ha BeicOTe 20 KM OT TTOBEPXHOCTH 3€MIIH, TaK
KaK Tam

1) oTcyTCTBYET KHCIOPOL

2) OTCYTCTBYET CBET

3) oueHb HU3Kas TEMIleparypa

4) pa3meInaercsi 030HOBBIN CIION

6. OOGomnouka 3emiM, HacelleHHas XHUBBIMH OpraHM3MaMH U IpeoOpa3oBaHHAs HMH,
Ha3bIBACTCSI

1) ruapocdepa

2) nutocdepa

3) Hoocdepa

4) 6uocdepa

7. Ilo ompenenenuto B.M. Bephaackoro Benymias posib B CO3laHUU HOOC(EpHI
HNPUHAIICKUT

1) 6axTepusam

2) pacTeHUsIM

3) kocMocy

4) uenoBeky

8. Ilognep>kanuto paBHOBeCHs B brocdepe, ee 1eT0CTHOCTH CIIOoCOOCTBYET
1) coxpanenue 6uopasHooOpazus

2) BCEJICHUE HOBBIX BHJIOB B 3KOCHUCTEMBI

3) co3naHue arpo’KOCUCTEM

4) pacuMpeHue IO 3eMellb, 3aHATHIX KYJIBTYPHBIMH PACTCHUSIMUA

9. YeroitunBocTh OMocdeps! Kak 1100aIbHON 3KOCUCTEMBI OIPEeNseTCs
1) pasHOOOpa3uem ee BUIOBOIO COCTaBa

2) KOHKypeHIIMEeH MeXI1y OpraHu3MaMu

3) monmynAIMOHHBIMHU BOJTHAMU



4) 3aKOHOMCPHOCTAMHU HACJICACTBCHHOCTU U UBMCHUYMUBOCTU OPTaHHU3MOB

10. Beinenenne B arMmocdepy OKCUIIOB CEPhI, a30Ta BHI3BIBACT
1) yMeHbIIIEHUE 030HOBOTO CJIOS

2) 3acoJieHne MUPOBOTO OKE€aHa

3) BbITIaJICHUE KUCIOTHBIX JOXKICH

4) yBenn4yeHne KOHIIEHTPALUH YITIEKUCIIOTO rasa

9TaJIOHBI OTBETOB:
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Ne 3amanus 1

N
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~
—_
—_
w

OTBET 1 2 3

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Bausinue aHTPONoOreHHbIX (pakTOpPoOB Ha OUochepy

Pesynbrar oOyyenuss mno Teme: OmucbiBaTh TIOOATbHBIE U PETHOHAIBHBIC
9KOJIOTHYECKUE MpoOiaeMbl M MyTH MX MuHUMH3auuu. [lpeamarate cnocoObl AEUCTBUS IO
0€30MacHOMY TIOBEJICHUIO W CHYDKCHHIO BIIMSIHHUS YEJIOBEKAa Ha MPHUPOIHYIO cpeny. BeiOmparhb
MEpBI JIsl COXpaHeHus: buopazHooOpasusl.

TecToBOE 3a7aHHE
1. AuTpororeHHsie GaKTOpPHI - 3TO
1) moOble NeHCTBUS YeTOBEKa, H3MEHSIOLIUE PUPOIY
2) BIUSIHUE NPUPOIbI HA IEHCTBUS YETIOBEKA
3) yxyIuieHue SK0JI0rH4eCcKOi CUTyaluu
4) yny4iieHue 3K0JIOTHYECKON CUTyalluu

2. 13 crincka BeIOEpUTE MPSIMOM aHTPOIIOTCHHBIN (hakTop
1) PKCIIOPT TONJIMBHBIX MEJIET

2) IpOU3BOJCTBO MOPOKEHOTO

3) BeIpyOKa poiu

4) BpIIJIaBKa MeTaJlIa

3. U3 criucka BbIOEpUTE KOCBEHHBII aHTPOIIOTE€HHBIN (pakTop
1) cTpoUTENBCTBO MIIOTHHBI

2) CTPOUTENHCTBO HOBOT'O MTOCETKA

3) MoAepHH3aIMsI OUUCTHBIX COOPYKEHHUH CTaporo 3aBoja
4) OXOTHUYHUH CE30H

4. IIpsimoii HarpeB 6Mochepsl K YeMy IPUBOIUT?
1) U3MEHEHNIO TTOTOJIBI

2) U3MEHEHUIO0 HEOMOJIOTHYECKUX TIPOIIECCOB

3) U3MEHEHHUIO KIIMMaTa

4) HapyIIEHHIO a30HOBOTO CJOS

5. prFOBOpOT KaKoro BC€IICCTBA ITOKa3aH Ha pI/IcyHKC?




ps N0 Yrnekucnblii ra3 8 armocdepe

1) Bomopona
2) yriepona
3) a3orta

4) xuciopozna

6. Pa3Bezka, 100bI4a, mepepabOTKa MOJIE3HBIX UCKOMAEMBIX - 3TO KaKasi J1esITeIbHOCTh?
1) ropHO-TEXHUYECKAs

2) NHXEHEPHO-CTPOUTEIIbHAS

3) CenbCKOXO3SIHMCTBCHHAS

4) nHxXeHepHas

7. CTpOUTENBCTBO BOJOXPAHUINIL, TUIOTHH, ['DC - 3T0 Kakas NesSTeNbHOCTD?
1) ropHO-TEXHUYECKAs

2) MTHXXUHEPHO-CTPOUTENBHAS

3) CenbCKOXO3SIHUCTBEHHAS

8. K ueMy npuBOIUT CBEJIEHUE JIECOB?

1) K “”3MEHEHUIO T'a30BOr0 cOCTaBa arMochepsl
2) K UI3BMEHEHUIO KIIMMaTUYeCKUX YCIOBUM

3) K U3SMEHEHUIO COCTOSHUS ITOYB

4) Bce OTBETHI BEPHBI

9. 3meHnenust mpupobl B pe3ybTaTe MPsSIMOTO BO3JACHCTBUS X03HCTBEHHON JCSITEIIHHO-
CTH YeJIOBeKa Ha MPUPOIHBIE OOBEKTHI — 3TO .... BO3JICUCTBUE

1) KpaTKOBpEeMEHHOE

2) HeTOCPEeACTBEHHOE

3) KOCBEHHOE

4) crabunu3upyroliee

10. Bo3zeiicTBre yenoBeka Ha MPUPOTY B MPOLIECCE €€ XO3HCTBEHHOTO UCIOIb30BAHUS -
3T0 ...7

1) npupoaonoNb30BaHNe

2) DKOIOTHS

3) sxocucTeMa

4) OMOTEXHOJIOTHS



ITAJIOHBI OTBETOB:

N
D

Ne 3amanus 1 2 3

oo

=}

10

OTBET 1 3 3 2 2 1

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Kpurepun oneHuBaHus:

3a KaxK[Iblid MPaBUWIBHBIN OTBET, HAUUCIsIeTcs | Ga.
«5» - mpaBUIIbHO BhINOJHEHO 91 — 100% 3ananuid;
«4» - npaBUIIbHO BbINoJIHEHO 71 — 90% 3ananmit;
«3» - mpaBWIbHO BBINOJHEHO 51 — 70% 3amanmuii;
«2» - IPaBUIILHO BBINIOJHEHO MeHee 51% 3ananuil.




Tadauuna 3 - @opma uHGOPMANMOHHON KAPTHI 0AHKA TECTOBBIX 3aIaHU I

KosuvectBo popm T3

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

Paznen 2. Crpoenue u  ¢QyHKUUM 34 3 28 3 0 OK 01, OK 02
Opranu3ma
Tema 2.3. OwuHTOreHe3 pacTeHHii, 9 3 5 ] 0 OK 02
’KHBOTHBIX U YeJIOBEKAa
Tema 24, 3aKoHOMepPHOCTH 6 0 6 0 0 OK 02
HAcJIeI0BAHUSA
Tema 2.5. CuemieHHoe HAacJeI0BaHHE 10 0 10 0 0 OK 01, OK 02
NMPH3HAKOB
Tema 2.6. 3aKkoHOMepHOCTH 0 P 0 OK 01, OK 02
U3MEHYHBOCTH
Pa3nen 4. Ixogorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxonornueckue (akTopsbl U 10 0 10 0 0 OK 01, OK 02, OK 07
cpelbl )KM3HH
Tema 4.3. buocdepa - riaodanbHas 10 0 10 0 0 OK 01, OK 02, OK 07
IK0JIOTHYECKAsl CHCTeMAa
Tema 4.4. BuusiHue aHTPONOICHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

(¢axrTopos Ha Ouochepy




4.1.2.5. YcTHbIe cO001IEeHNS C IPe3eHTauel

Paznen 1. KileTka — CTPYKTYPHO-YHKIIMOHAJIbHAS €IMHULA KUBOTO

Tema 1.2. CTPYKTYPHO-(PYHKIIHOHAJIbHASI OPraHU3ALUSA KJIETOK

Pesyabrar o0yuenusi mo Tteme: Paznuuarh CylieCTBEHHbIE NPHU3HAKH CTPOCHHS KIIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOU MPUPOJIBI.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Yek-JIUCT JJI51 OLEHKH NMPe3eHTAIMN 0 BUPYCHOM MJIM 0aKTepHaJbHOM 3200J/IeBAHUH
OLeHNUTE MPE3CHTAIUIO N0 CICAYIOIINM KPUTEPUSIM:

OJeMEeHTBI CoZlepKaHUs Hammane (1 banm) /
orcyrctBue (0 6ayioB)
1. | TurynpHbli cnaiin (Ha3Banue 3aboneBanus, @.M.0. aBtopa
TIPE3CHTAITIH )
2. | Onucansl NpU3HAKU U CUMIITOMBI 3200J1€BAHUSI
3. | YkazaHbl IyTH nepenayu 3a00JeBaHMs
4. | OnucaHa MarHoCTUKa
5. | [IpuBeneH nepevyeHp MCIOJIb3yEMBbIX JIEKAPCTBEHHBIX BEIIECTB
6. | Onucanpl 0COOEHHOCTH MPUMEHEHUS] aHTHOMOTHKOB
7. | Onucansl Mepbl TPOPHIAKTHKH
8. | Yka3zaHbl HCTOYHMKH HH(OPMALIUU
9. | CobnroneHue eqMHOro CTUIIS MPEe3eHTauN
10. | Marepuan ObUT HHTEPECCH
11. | Marepuan ObUT TTONIE3€H

IIIkaja nepeBoaa 0a/JIOB B OTMETKY:

«5» - 11-10 6amioB

«4» - 9-8 Gannos

«3» - 7-6 6amIoB

«2» - MeHee 6 0aIoB WIIM OTCYTCTBHE PaOOTHI




4.1.3. 3ananus, HanpaBJIeHHbIe HAa (JOpMUPOBaHUE YMEHHNI U HABBIKOB

Paznen 1. Kinerka — CTDVKTVDHO-(l)VHKHHOHaJILHaH CAMHUIIA )KUBOI'O

Tema 1.2. CTPYKTYPHO-(P)YHKIIMOHAJIbLHASI OPTaHU3ALMS KJIETOK

PesyabTar oOyyeHuss mo Tteme:

HW3MEHEHHUH C TOMOIIBI0 MUKPOCKOIIA.

Paznuuare cCyliecTBEHHbIE MNPU3HAKU CTPOCHHUS KIIETOK
OpPraHM3MOB Pa3HBIX LAPCTB >KUBOM MNpuponsl. [IpoBoauTh HaOnoAeHHE KIETOYHBIX CTPYKTYp U HUX

JlaboparopHnas padora Nel
CrtpoeHue KJIeTKH (PacTeHUs, ’KUBOTHbIE, TPHUObI) M KJIeTOYHbIE BKJIKYEHHS (KpaxmaJl,
KAPOTHHOU/IbI, XJIOPOIJIACTHI, XPOMOILIACTHI

Heap padorbl: 3aKpenuTb YMEHHME T'OTOBUTb MHUKpOIIpEnaparbl M paccMarpuBarb WX IOJ]
MHUKPOCKOIIOM, HAXOAUTh OCOOCHHOCTH CTPOEHUS KJIETOK Pa3InYHbIX OPraHU3MOB, CPABHUBATh UX MEXTY

co0O1.

1.Bonpocsl 7151 1onycKa K J1a00paTopHoi padore:

1. Ha30BUTE OCHOBHBIE YACTH MUKPOCKOIIA U OMHUIINTE UX PYHKIUH.
2. Uto Takoe mpeaMeTHoe U OKpoBHOE cTekiia? st uero oHu HY>KHBI?
3. IlepeuricnuTe OCHOBHBIE MTPaBHIIa PAOOTHI C MUKPOCKOTIOM.

2.JIpoBeaenne onbITOB

O6opynoBanue u mocyaa

Marepuaiibl 1 peaKTUBbI

1. Mukpockonsl

1.Boxa

2. Hpe,[[MeTHBIe " ITOKPOBHBIC CTCKJIA

2. Pa3BenieHHBIE B BOJIC JPOAOKH

3. CTex/IgHHbBIE TAJIOYKHU

3. JIyk perryarbiit

4. CrakaHbl

5. ®unsrpoBanbHas Oymara (canaderka)

6. CTepwJIBbHBIN IINIATEIh

ANTOPUTM TIPOBENIEHUS PAOOTHI

Bonpocsl v 3aganus

1. U3y4eHne CTPOCHHS PACTUTEIBbHON KICTKH
1.1. CHATH ¢ BHYTpEHHEH MOBEPXHOCTH MSICUCTOM
YEILIYH JIYKOBULIBI TOHKYIO IUIEHKY — JIIHUAECPMY.

1.2. TTomecTuTh Kycouek dMHUACPMBI Ha MPEIMETHOE
CTEKJIO B KaIlIKO BOJBI.

1.3. HakpbITh 0OBEKT OKPOBHBIM CTEKJIOM.

1.4. PaccMOTpeTh KJIETKM 3MMAEPMBI IOJ PA3Iny-
HBIM YBEJIMYEHUEM MUKPOCKOIIA.

Onpenenure GopMy KJIETOK.

Haiinure snpo, Bakyosnu, 00OJOYKY KIIET-
KH.

3apucyiiTe HECKOJIBKO KJIETOK SIUJIEPMBI,
0003HaYMB Ha PUCYHKE: IIUTOILIA3MY, SAPO,
BaKyoJI, 000JI0UKY KJIETKH

2. N3y4yeHue cTpoeHus! ’KUBOTHOH KJICTKHU

2.1. TIpoBecTH CTEpWIBHBIM IIMAaTEIeM C JIETKUM
HAXKUMOM 110 HEOY UITU TIO JECHAM.

2.2. HaHecTu KameiabKy CIIOHBI Ha MPEIMETHOE
CTEKJIO U HAKPBITh €€ IIOKPOBHBIM CTEKJIOM.

PaccmoTpuTe Ha KOHYMKE MInarens B
KarejlbKe CIIOHBI  CIYIIEHHBIE KJIETKH
SIUTEIUS.

PaccmoTpuTe Ha mnpenapare OTAEIbHBIE
KpYIIHBIE TUIOCKHE KJIETKH HEMpaBUILHON

2.3. Paccmorperr mpemapar Tipu  OonbIioM | ¢popMbl. bomblmas 4acTh KJIETOK MEPTBEIE,

YBEJIIUUEHUU C MPUKPBITON nuadparMoii | Mo3TOMy B HUX XOPOILIO 3aMETHO SI/IPO.

KOHJIEHCaTopa. 3apucyiiTe HECKOJIBKO KJIETOK, 0003HAubTe
A7IpO ¥ IIUTOIUIA3MY.

3. MH3yuenue cTpoeHusi KJeTKM Jpoxckeil | Halinure JIPOKIKEBYIO KJIETKY,

(rpudbi)

3.1. IlomecTuTh CTEKJIIHHOW NaJOYKOW KaIuIko
pacTBOpa ¢ ApOAKAMH Ha IPEIMETHOE CTEKIIO.

3.2. HakppITh €e NOKpPOBHBIM CTEKJIIOM. Ecinu ecTh

paccMoTperb ee ¢GopMy U OTIENbHBIE
YaCTH.

3apucyiiTe HECKOJIbKO KIIETOK, CJeNlaiTe
TTOJIITHCH.




UBIUIIKA KUJIKOCTH, YAAJIUTE €€ C TMOMOIIbIO
¢bmbTpoBanbHON Oymaru (cangeTku).
3.3. PaccmoTtpeTs nipenapar noji MUKpOCKOIIOM

HToroBasi KOHTPOJIbHASL YaCTh J1200PATOPHOM Pa0OThI (BBINOJIHUTH IHCbMEHHO):

1. V3 kakuxX OCHOBHBIX YacTel COCTOUT Jit00as KieTka?

2. Yto 00111ero UMeeTCsl B CTPOCHUH PACTUTEIBHON M )KUBOTHOM KJIETOK?

3. Uem pazinuyaroTCs 3TH KJIETKU?

4. YUeMm 0OBACHUTSH, 4TO, OYy4d YCTPOCHHBIMU IO €MHOMY IUIaHY, KJIETKH BEChbMa pa3HOOOpa3HbI
no opme u pazmepam?

Kontponupyembie komnerennun: OK 01, OK 02, OK 04

Pasnea 4. Jkojorus

Tema 4.5. Biusinue cOUAIbHO-IKOJIOTHYEeCKUX (PAKTOPOB HA 3[I0POBbE YeJI0BEKA

Pesynbrar  o0yuenuss mo Teme: HHrepmnperupoBarh  pe3ylbTaThl  IPOBEIECHHOTO
OMOIKOJIOTHYECKOTO IKCIIEPUMEHTA C UCTIOJIb30BaHHEM KOJIMYECTBEHHBIX METO/IOB.

JladoparopHas pa6ora Ne2
YMmcTBeHHAs paGoTOCIIOCOOHOCTH

Lean paboThl: Hccaea0BaHNEe YMCTBEHHON pabOTOCTIOCOOHOCTH.

@®opmyaupoBka 3aaanusa: OrmnpeneneHue YMCTBEHHOW pabOTOCIOCOOHOCTH TMOCPENCTBOM
KOPPEKTYPHOTO TECTA.

OO6opynoBanue: OyKkBeHHbIE Ta0IUIIbI AH(PUMOBA; CEKYHIOMED.

YMcTBeHHasi pabOTOCHOCOOHOCTh YEJIOBEKa 3aBUCUT OT MHOTHX (PaKTOpPOB, COBOKYIHOCTh
KOTOPBIX MOKHO pPa3fefiuTh Ha TPU OCHOBHBIE IPYIIIIbL:

Qusuonozuueckue @axkmopvl - BO3pPACT, IOJ, YpPOBEHb (U3NUECKOT0 M (YHKIIMOHAIHHOTO
pa3BUTHs, COCTOSIHUE 310POBbS, TUTAHUE U JP.;

gaxkmopuvl uzuueckoco xapaxkmepa, OTpaxawllnue reorpapuueckue, KIMMaTUYeCKUe YCIOBHS
CYLIECTBOBAHUSI,

ncuxuyeckue hakmopwvl - MOTUBALUS 1€ATEIbHOCTH, SMOLMOHAJIBHBIN HACTPOU U Ap.

IToka3zarenn yMCTBEHHOH pabOTOCHOCOOHOCTH CIIy)KaT JUIsl HMHTErpajibHOM XapaKTepUCTUKU
(YHKIIMOHAJIBHOTO COCTOSIHUSI OPTaHU3Ma.

Xox padorbI:
1. B Tabnuue Andumona (Tabnuna 1) BeluepkuBaiiTe 3a1aHHbIe OYKBBI B T€UEHUE 4 MUHYT.

Ta6numa 1. Koppektyphsiit TecT (Tabnuia AHpUMOBA)
CXaBCXEBHAXHAaMCHXBXBKCHAUCBXBXEHAHU
BHXMBCHAaBCAaBCHAaEKEaXBKEXCBCHaUCAUC
HXMCXBXEKBXHMBXCHUCHECHUHANCHKXKHKXEKE
XaKHXCKAaUCBEKBXHAMCHXEKXUCCHAKCKBX
MCHANXACXKHCHAXEKEXEHMCHAXKEKEKXBHC
CHAaMCBHKXBaUCHAaXKeXCHaKCBeeBeaUCHaA
KXKEKHEUCHBEXCHAUCKECHUKHAECHKXKBHX
AMCHACEXKBEHHXBEAUCHKANKEBHBHKBXAaBE
KaXBCHUBHKXUECHANKBHECAKEHUBAaKCBEHUKCB
HKECHKCBXUECBXKHKBCKBEBKHHECaBHEXE
KeMBKaWCHAaCHAMCXaKBHHAaKCXaMWeHAacCHAaH
€BXAaKXCHEUCHAUCKBHBKXBEKEBKBHAUCCH
ABCHAKXaCECHANMCECXKBAaNCHAaCaBKXCHEH



BUKBCHAQUCHCKXAaBUXHBUXKXCXHBHCHBCAC
HKCEXBUBHACBUCHBHNACHXBXBHCHACHUCKAaUB
KCHMHCHCCAaCHUXBKCBHCHACANCHKBXHUNKXHKC
CaAaKAa€CKXCBCKXCKXHAQUCHKABECBCCHANCCKX
NCHCUCHBUCXKBXCHBHAKHCXAHUCBKCKUCXC
BXBAKCHCHANAHNCHAKCXKHUBXHHNKCHAQHUBCCH
CHAaUMKBCXKXBCCKHCXHNAaCHAQKCXKBXBXCf€accC
CKXCKHAUBKBKXCHUKXHUNCHAUKXAaKCHAaHNUCHBK
NCHAUCHKXAKCHUBAUNCBKUXBAUBXCHHUXBHUK
XBEKKCHUKECEXAUCXCHAUNHNCXCEXCKECHHNCBHCK
ABCHAXNWAKBCHUHBCANKBABHXHABXKCCBXXCK
CHaAaBCECKBXCKCHAKXBCHXCBCXKAaCHBXHHUCA
KCBCXHBHUHXHBKAUHCCHKXHNAaHCKAaCUBCHUUNXAK
KHNCHHCKHBHCXXAaHNBCHHAQHAaUXHHUXKBXAaHUCK
NCHKCHKXaHMHABHCHBCHKAHNCXaHCCHAaBHa
HCKAaNBKXAaKHNHCHBHCKXAaUXBKAaHNCXBBCKBC
HAUWNCUXCKBKHCHAUNCHXHAQUCBCXBCKaAaUCXUB

2. Tlo oxoHuanuu padOTHI MOACUMTANWTE OOIIEEe KOJIUYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIYEPKHYTHIX OykB (M), ol1iee koau4ecTBO OyKB, KOTOPO€ HEOOXOIUMO OBLIIO BBHIUEPKHYTH

B IPOCMOTpeHHOM TekcTe (N) U KOIM4YecTBO OmMOoK (n).

3. Beruucaure:
KO3 (UIMEHT TOYHOCTH BBITIOJIHCHHMSI 3a1aHus (A):

A=M/N;

k03 PUIHEeHT yMCTBEHHOU npoaykTUuBHOCTH (P):

P=AxS;

o0beM 3putenabHor nHpopmanmu (Q, OuT):

Q=0,5936x S,

rae 0,5936 — cpenuuit 00beM nHGOPMAIUH, TPUXOAIINICS HA OJUH 3HAK;
CKOPOCTb nepepaboTku nHpopmanuu, OuT/c:

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

rae 2,807 Guta — notepst uHGOpMAaLIUU, TPUXOASAIIEHCS Ha OUH NMPONYIICHHbIH 3HaK;
T- Bpems BbINONHEHUS 33a/1aHus, C;

YCTOMYHMBOCTh BHUMAHUS:
YB=S/N.

4. JlanHble pacueToB 3aHecuTe B Tabnuiy 2. Onpenenure CpeaHerpynnoBble 3HaYeHUS.



Tabnuia 2. Pe3ynbrarsl ncciegoBaHusi yMCTBEHHON pabOTOCIIOCOOHOCTH

Jlanubie A

P Q

CIIN YB

WHnuBuayanpHbIC

CpenHerpynnoBble

5. OpHEHTHPOBOYHO OLIEHUTE YMCTBEHHYIO PabOTOCIIOCOOHOCTH MO JAHHBIM TaOIHIIBI 3.

Ta6muia 3. Kputepun onienku ymctBeHHoro tpyaa (Amumos H.H., 2005)

KonuuectBo Tpyaa - mpocMoTpe-

KauecTBo Tpyna - nonyiieHo

OrneHka
HO 3HAaKOB OIIHOO0K
OT1anyHO bonee 1000 2 ¥ MEHee
Xopo1io 900-1000 3-5
YI0BIETBOPUTEIILHO 800-900 6-10
HeynoBieTBoputeabHoO Menee 800 11 u Gonee

6. OI.[GHI/ITC YPOBCHb HHHHBHHyaHBHOﬁ pa6OTOCHOCO6HOCTI/I B CpPaBHCHHHU CO CPCAHCIPYIIIOBBIMU

1 OIICHOYHBIMU JaHHBIMU.

3ananue sBisgeTCs MpodeccnoHaIbHO-OPUEHTUPOBAHHBIM.

Kontpoaupyembie komnerenuun: OK 02, OK 04, OK 07, [1IK 2.5

Pazngen 1. Kierka — CTpYKTYPHO-(DVHKIMOHAJbHANA ¢IHHHUIIA KMBOTO

Tema 1.2. CTpyKTYpHO-PYHKIMOHAIbHAS OPraHU3ALMS KJIETOK
Pesyabrar oOyyeHuss mo Teme:

OpPraHU3MOB Pa3HBIX APCTB KUBOU MPUPOJIBI.

IIpakTHyeckoe 3anaTue Nel

Pazaugarn CYIICCTBCHHBIC TIIPHU3HAKKW CTPOCHUS KIICTOK

BupycHble u 0akTepuajbHble 3a60/1eBanusi. O01Me NPUHIUIIBI HCTIOJIL30BAHUS
JIEKApPCTBEHHBIX BenecTB. OCO0EHHOCTH NPUMEHEHUSI AHTHOMOTHKOB.

®opmMyJIMpPOBKA 3alaHUS: TIOJrOTOBBTE YCTHOE COOOIIEHHE C TMpe3eHTauueid 00 OJHOM
BUPYCHOM WJIM OakTepHalibHOM 3a0ojieBaHMM U3 nepeuHs. PabGora BeimonHseTcs B mapax. B crpykrype
COOOIIEHHUS U MPEe3eHTAUN HEOOXOUMO OTPA3UTH:

1. Ha3Banue 3a0oneBanus
[Tpu3HAaKKM U CUMIITOMBI 3200JI€BaHUS
[Iytu nepenaun 3aboneBaHus

Jlnarnoctuka

PN WD

Hcnonb3yeMble T€KapCTBEHHBIE BEIIECTBA
Oco6eHHOCTH IPUMEHEHUST aHTUOMOTHKOB
Mepb! npopUIIaKTUKH

Hctounuku nadopmanuu

IIpumepHBIii IepeyeHb BUPYCHBIX U 0aKTepPHAJIbHBIX 3200JIeBaHNI YeJI0BEKA

Bupycuble unpexnun:

COVID-19,

rpui,

OPBU,

BUPYCHBIE T'€MIaTUTHI,
BUY,

UHQEKIIMOHHBI MOHOHYKJIEO3,

repriec,



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

BETpsIHAS OCIIa,
KODB,
KJICILIEBOU HHIIE(DATHT.

bakrepuajbHble MH(EKIUN:
JIA3EHTEpHS,

CaJIbMOHEIIE3,

TyOepKyJes,

xoJiepa,

yyma,

cubupckas s13Ba,

KOKIJIFOIII,

CTOJIOHSIK.

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTYpHO-PYHKIMOHAJIbHBIE (AKTOPHI HACTEICTBEHHOCTH

Pesyabrar o0yyenusi mo Tteme: Pa3nuuarh CylIeCTBEHHbIE NPU3HAKM CTPOCHHS KIIETOK
OpPraHU3MOB Pa3HbIX IIAPCTB KUBOU Mpupoasl. OnpenensaTe mocieaoBareabHoCTh HykieoTuaoB JIHK u
PHK.

IIpakTHyeckoe 3anATHE No2
Pemenue 3a1a4y Ha onpejesieHUe NMOC/I€10BATeJIbHOCTH HYKJI€OTH/I0B, AMMHOKHCJIOT B HOpMe U B
cy4yae U3MEeHeHHUs nmocJieoBarelbHocTH HyKjIeoTuaoB JTHK

Heab: HayuuTbcsd peliarh TUIMYHBIE 33Ja4d  Ha ONpEIENCHHE MOCIeI0BATeIbHOCTU
HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B CIy4yae U3MEHEHMsI rociefoBarenbHocT Hykieotu108 JJHK.

®opmyJIMPOBKA 3aIaHMUA: PELIMTE 331a41 Ha YCTAHOBJIEHHUE [10CIIE0BaTEIbHOCTH HYKJICOTUIOB,
AMUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHHMs MOCIe0BaTeIbHOCTH HyKieotn 108 JTHK.

3amaua 1. Onna u3 nenodek JJHK umeer nmocnenosarensnocts Hykieotun: AI'T ALl TAT ALT
OI'A TTT ALl Kakyro mnocnenoBarenbHOCTh HYKIEOTHIOB HMeeT Bropas uenodka [IHK Toi xe
MOJIEKYIIBI.

3amaga 2. [locmenoBarenbHOCTh HYKJICOTHIOB B Haudaje T€Ha, XpaHsIero nHpopManumo o Oenke
uHcynuHe, HaunmHaetcs Tak: AAA HALl LTI OTT I'TA T'ALl. Hanmumure nocnegoBareabHOCTH
AMUHOKHCIIOT, KOTOPOM HAYMHAETCS 1[ETTb NHCYINHA.

3amava 3. Yuactok momnekynbl HPHK cocrouT u3 mocienoBarenbHocTH HykKiIeotuaos: 'Y -ATTI-
ATY-YT'Y-LAT. U3 kakux aMHUHOKHUCIIOT OyJIeT COCTOATh O€NO0K, CHHTE3UPOBAaHHBIN Ha 3TOM MoJieKyre?
Omnpenenure nocineaoBaTeabHOCTh HykiIeoTua0B B enu JIHK, ¢ koropoil mpousoiuia TpaHCKpUILKSL.

3amaga 4. VYyacTok OEIKOBOW MOJIEKYJIBI COCTOMT W3 CIEAYIOIIEH MOCIeI0BaTeIbHOCTH
AMUHOKHCIIOT: METHOHUH - apTUHUH - aJlaHUH - DIMIKUH. ONpeaennuTe BO3MOXKHYIO MOCIEI0BaTeIbHOCTh
HyKJeoTn10B B Mosiekyne JJHK.

3amaga 5. Kak u3MeHutcs cTpykrypa Oenka, ecnu u3 koaupytomei ero renu JJHK: I'-A-A-T-TI'-T-
A-TI'-II-T-A-I" ynanuts 4-ii HyKkieoTu?

3anmaua 6. Onpenenute TpurieTsl (antukononsl) TPHK, yuacTtByromue B cuHTe3e Oenka, eciu
komupytommii pparment AHK cocroutr u3 nykneorunos: I'-I'-T-A-LI-I'-A-T-I'-T-LI-A-A-T-A. Ckonbko
TPHK yuactByeT B cunTe3e Oenka? Kakue aMUHOKHCIOTHI 3aK0AMpOBaHbI B 310t JIHK?


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

Kpurepun onenuBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - nomyieHa ogHa OmunoOKa;

«3» - TOMYIIEHHI 2 OIINOKY;

«2y - nomymieHsl 3 u Oonee OmMOOK WK PadoTa HE BHIIIOIHEHA.

Kontponupyembie komnerenuun: OK 01, OK 02

Paznen 2. Crpoenne n GYHKIIMH OpPraHu3Ma

Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHMS

Pe3yabrar o0yuyeHuss mno Teme: OmnuchbBaTh 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH U
M3MEHYHBOCTH. ONpeaessaTh BEpOITHOCTh BOSHUKHOBEHHSI HACIEACTBEHHBIX TPU3HAKOB MIPH MOHO-, -,
MOJIUTUOPUIHOM U aHAJIM3UPYIOLIEM CKPEIUBAHUH.

IIpakTnueckoe 3ansaTue Ne3
Pemienne 3a1a4 Ha onpeejieHHe BEPOSITHOCTH BOSHMKHOBEHH S HACJI€ICTBEHHbIX IPU3HAKOB NPH
MOHO-, 11-, NOJJUTHOPUIHOM H AHAJU3UPYIOLIEM CKPelMBAHUH, COCTABJICHHE FeHOTUIINYECKUX
cXeM CKpellBaHus

He.]]b: HAy4IUTBCs PCHIATh TUIHWYHBIC 3aJa4u HaA OIPCACICHUC BCPOATHOCTU BO3HHUKHOBCHUS
HACJICACTBCHHBIX ITPHU3HAKOB IIPWU MOHO-, A1-, HOJII/IFI/I6pI/II[HOM N aHAJIM3UPYIOIICM CKPCIIMBAHWUU.
q)OpMyJII/IPOBKa 3aJaHusA: PCIINTC 3aaa491, COCTaBUB CXEMBI CKPCIIMBaHUs.

3amaua 1. ¥V yemoBeka anbOWHU3M U CHOCOOHOCTH NMPEUMYIIECTBEHHO BIAACTh JICBOM PYKOH -
PELIECCUBHBIE TPU3HAKHU, HACIEAYIOIIMECS HE3aBUCHUMO. KakoBBI T€HOTHUIIBI POAUTENICH C HOPMaJbHOU
MUTMEHTAalMe! U BIIAJCIOIIMX MPaBOil pyKoH, eclii y HUX poauiics peOeHOK allbOMHOC U JieBIna’?

3amaya 2. Y 4yenoBeKka NIPaBOPYKOCTh JOMUHHUPYET HaJ JIEBOPYKOCTBIO, Kaperia3ocTb Hal
roiyooriazocthio. [0my0ornassiii mpaBIa >KEHUJICS Ha Kaperia3ou mpasiie. Y HUX POIUIIOCH ABOE JIEeTeH
- Kaperyasblii JeBina u roixydornasbiii mpaBma. OT BTOporo Opaka 3TOrO ke MYKYMHBI C Kaperia3on
HpaBIHOﬁ POOMIIOCE [JCBATH KapeCrila3bIX I[CTCI\/JI, OKa3aBIIMXCA IIpaBIIaMH. OHpeﬂeJ'H/ITI) TCHOTHUIIBI
MY>KYMHBI B 00€UX JKEHIIHUH.

3amaya 3. Y 4enoBeka KOCOJNANOCTh JIOMUHUPYET HaJ HOPMAJIbHBIM CTPOEHHEM CTOIbI, a
HOpMaJIbHBI OOMEH YIJIEBOJIOB - HaJ| caxapHbIM auadeToM. JKeHIMHa, UMeIolias HOpMajabHOE CTPOCHHE
CTOIBl U HOPMaJIbHBIH OOMEH YIVIEBOIOB, BBIILIA 3aMyX 3a KOCOJAIOT0 MYKYHHY C HOPMaJIbHBIM
oOMeHOM yrneBojoB. OT 3TOoro Opaka ponMIIOCH JBOE JETE€H, y OJHOIO0 U3 KOTOPBIX pa3BHBAJIACh
KOCOJIalIOCTh, & y JAPYroro - caxapHblii auaber. MOXHO JHM OINpeNesuTh T'€HOTUIBI POAMTENECH IO
dbenotuny ux aereit? Kakue emie reHOTUIBI U (PEHOTUITHI JETE BO3MOXKHBI B JAHHOU ceMbe?

3anaua 4. Y Ilern u Camn kapue miasza, a y ux cectpsl Mammu - ronyosle. Mama 3Tux nerei
royryoormnasasi, XoTd ee poAuTean uMenu kapue miasza. Kakoil npusnak nomunupyer? Kakoit user a3 y
namnsl? HanmummTe reHoTHITBI BeeX MNEPCUNCIICHHBIX JIUII.

Kpurepun ouennBanus:

«5» - BCe OTBETHI BEPHHBI;

«» - nomylieHa ofHa OImuoKa;

«3» - IOMYIIEHBI 2 OUTHOKY;

«2» - nonyuieHsl 3 1 6osnee omKOOK Wi paboTa HE BHINOJIHEHA.

Kontponaupyembie komnerenuun: OK 02, OK 04



Tema 2.5. CuensieHHoe HacJiel0BaHHe PHU3HAKOB

Pesyabrar oOyyeHuss mo TeMe: OnuChIBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH H
U3MCHYHUBOCTH. OHpGI[eJBITb BCPOATHOCTb BO3BHUKHOBCHUSA HACIICACTBCHHBIX IMPU3HAKOB IIPHU CHCIIJICHHOM
HaCJIEJOBaHUH.

IIpakTuyeckoe 3ansiTue Ne4
Pemenue 3aga4 Ha onpeiesieHne BePOSTHOCTH BO3SHMKHOBEHHS HACJIEACTBEHHBIX NPU3HAKOB
NPH CLENJIEHHOM HACJIeI0BAHUH, COCTABJIeHHE TeHOTUIHYECKHUX CXeM CKpelIHBAHUS

Heﬂb: HAay4YUThCA PpCHIaTh THUIIMYHBIC 3aJa4d Ha OIIPEACICHUC BCPOIATHOCTH BO3HHKHOBCHUSA
HAaCJICACTBCHHBIX IMTPHU3HAKOB ITPU CHCIIJICHHOM HACJICJOBAHUU.
(I)OpMyJII/IPOBKa 3aJaHudA: PpCUINTC 3a1a4n, COCTaBHUB CXEMbI CKPCIIMBAHU .

3agada 1. I'enbl A u B cuenensl, cuna cuersienus pasasiercs 20 mopranuaam. Kakue raMeTsl U B
KaKOM COOTHOIIIEHUU OyIyT BOSHHUKATH B XOJIE ME03a Y TUTETEPO3UTOTHOTO OpraHu3Ma?

3amada 2. I'eModwimst M TaTbTOHU3M HACICIYIOTCS KaK PEIECCUBHBIC NMPU3HAKH, CICTIIICHHBIC C
X-xpomocomoii. PaccrosiHne Mexxay reHamu 9,8 MOpraHH/IbI.

a) JleBymika, orell KOTOpOH CTpajaeT OMHOBPEMEHHO TeMOQWIMeld W JaIbTOHU3MOM, a MaTh
37I0pOBa U MPOUCXOAUT U3 OJIArOMOIyYHOH MO 3TUM 3a00JIEBAaHUSM CEMbHU, BBIXOIUT 3aMYXK 3a 3[0POBOTO
MykarHy. ONpenenuTe BepOSTHBIC TEHOTUIIBI U (DEHOTHUIIBI IETEH OT 3TOro Opaka.

0) JKeHuuHa, MaTh KOTOPOM CTpajiana JaJlbTOHU3MOM, a OTEl] TeMO(UINCH, BCTymaeT B Opak C
MY)KYMHOH, cTpamaromuM oboumu 3aboneBanusmu. Onpenenure ¢GeHOTUIBI JeTeit. Omnpenenurte
BEPOSITHOCTh POXKIICHHS ICTeH B 3TOM CEMbE OJJHOBPEMEHHO C 000€MHU aHOMAJIHSIMH.

3agaya 3. Karapakrta ¥ NOIMAakTUiaMs OOYCJIOBJIEHbI JOMHUHAHTHBIMHU ayTOCOMHBIMH TECHO
CLICIIJICHHBIMH T'eHaMH (T.€. KPOCCHUHIOBEp He oOHapyxkuBaeTcs). JKeHIMHa yHacienoBajla KarapakTy oT
Marepy, a MOJIMIAKTUINIO OT oTHa. Ee My HOpMajleH B OTHOLIEHMM OOOMX NMPU3HAKOB. YTO MOXKHO
OXKUJATh OT UX JI€TeH: OTHOBPEMEHHOTI'O MOSABICHUSI KaTapaKThl U MOJUAAKTUINHN, OTCYTCTBUS O0OMX ATHX
MIPU3HAKOB MJIM HAIWYHSI TOJIBKO OTHOW aHOMAJIMH - KaTapaKThl MM MOJIWIAKTUINN?

3amaya 4. ['eH LBETHOW CIENOTHI M TE€H HOYHOM CIIENOTHI HACIENYIOTCS KaK pPELECCHBHbBIE
cueruieHHple ¢ X-XpomocoMmoil. PaccrosiHme wmexay 3TuMu reHamu cocrtasisieT 50 MopraHua.
Omnpenenure BEPOSTHOCTh POXKICHHS JI€TEH OAHOBPEMEHHO ¢ 00EMMH aHOMAUSIMH B CEMbE, I/ JKEHa
MMeET HOPMAJIBHOE 3pEHHE, HO €€ MaTh CTPaJiajia HOYHOM CIIETIOTOM, a OTell - IIBETHOM cienoToi. Myx ee
HOPMAJIEH I10 3TUM IIPHU3HAKAM.

Kontponupyembie komnerennun: OK 01, OK 02

Kpurepun onenuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - nomylieHa ogHa OIunoKa;

«3» - TOMYIIEHHI 2 OIINOKH;

«2» - nomnyuieHsl 3 u 0onee omMMOOK WK paboTa HE BHIIOTHEHA.

Tema 2.6. 3aK0HOMEpPHOCTH H3MEHYHUBOCTH
Pesyabrar o0OyyeHuss mno TeMme: OnuUCHIBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH W
M3MEHYMBOCTH. ONpeaensiTh TUIl MyTALMK NPU Mepeade HACIEICTBEHHbBIX MPU3HAKOB.

IIpakTnueckoe 3ansaTne NeS
Pemenune 3alav Ha OoNpeae/JICHUE THIIA MYTAallUU IIPH nepeaavye HACJTACACTBCHHBIX IPU3HAKOB,
cOCTaBJIeHHE TEeHOTUITHYECKUX CXeM CKpellHBaHUs



I_[e.m,: HAy4YUTBCS PCIIAaThb TUIHWYHBIC 3ada4Xd Ha OIPCACICHUC TUIIAa MyTallUuU IIpU TEpcaayuc
HACJICACTBCHHBIX ITPHU3HAKOB.
(I)OpMyJIHPOBKa 3aJaHudA: pCUINTC 3ala4l, COCTAaBUB CXCMbI CKPCIIIMBAHU .

3amaya 1. B pesynbrare MyTanuu Ha y4yacTke reHa, coxepxaiiem 6 tpuruieroB: ['TL-TI'T-IIALI-
ALT-AIT-IIAA, mpou301I0 3aMeIIeHUe B TPETheM TPHUIUIETE: BMECTO aJlcHWHA OOHAPYKEH IMTO3HH.
Hamnuiure coctaB aMUHOKHCIIOT B TIOJUIIENITUIE 10 MYTAIlMU U TIOCJIE HEe.

3amaya 2. Y OONBHBIX CEPIOBUAHOKICTOYHONH aHEMHEH B MOJEKYlle TeMOITIOOMHAa BajHMH
3aMmenaeT NIyTaMUHOBYIO Kucioty. Yem ornmuaercst JJHK denoBeka, 60IbHOTO CeproBUAHOKICTOYHOM
anemueii, ot JIHK 310poBoro uenoBeka?

3anada 3. B ajuiene nukoro tumna (MCXOAHBIM IeH) IPOU301LIA CIEAYIONAs MyTalHs:

Amnnens gukoro tuna III-TI'TT-ALT-L{IILT

MyranTasiii amnens HAL-TTT-ALL-LILLT

Omnpenenure Bua myranuu. CpaBHUTe (HparMeHThl OEIKOBOW MOJEKYIbl, KOAUPYEMOM HCXOIHBIM
Y MyTaHTHBIM reHamu. Kakue ¢peHoTHImYecKue n3MeHEHHsI MOTYT T0CJIeI0BATh 32 TUM COOBITHEM?

3amaya 4. Kakue n3MeHeHHs MPOU3OMIYT B CTPOCHUU OeiKa, eciad BO ()parMeHTE MOJICKYIBI -
PHK, umeromem coctaB AIA-I'HA-VIY-LIYA, npousoiiier 3aMeHa HYKJIEOTHJA B IOJOKEHUH 3 Ha
IyaHUH, a B MoioxeHuu 7-Ha ajneHuH? Iloctpoiite coorBercTByrOmME Kaxjaomy Bapuanty u-PHK
(GparMeHT NoJMNenTUa U y4acTOK MyTaHTHOTO T'eHa.

3amaua 5. AxoHaporuiasus (KapJIMKOBOCTb) OOYCIIOBI€HAa JOMUHAHTHBIM T€HOM. Y CEMHU U3
BOCBMH POXKJICHHBIX KApPJIMKOB POAUTENH ObUIM HOpMaJIbHBIMUA. OOBSICHUTE, MOYEMY y HUX POAMIMCH
netu-kapnuku? Kakoit 310 Bua myranuu? Kakumu moryT ObITh AeTu B Opake Kapiuka U HOpMajbHOU
JKEHIUHBI?

3amaga 6. Y MyXYHHBI OIMH TJ1a3 Kapuid, a Ipyroi — roiy0oit (mogodHoe siBieHne HabMogaeTCs y
Jmaku U cobaku amsickeH manamyt). IlompoOyiite 0O0BsICHUTB, Kak 3TO Moo npousoiitu? Kakoil tun
M3MEHYMBOCTH HaOII0AaeTCsl B IPUBEAECHHBIX pUMepax?

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04

Kpurtepuu onennBanus:

«5» - Bce OTBETHI BEPHHBI;

«4» - nomyIeHa oJHa omuoKa;

«3» - TOMyILEeHb! 2 OIUOKH;

«2» - nonyuieHsl 3 u 6osnee omMOOK WK paboTa HE BHINOJIHEHA.

Paznes 4. Jxoaorus

Tema 4.2. [lonyasiuus, cood1IeCTBA, IKOCUCTEMbI

PesyabTar 00yuenusi no reme: ONUCHIBATH CBSA3b MEXAY OPTaHU3MOM M CpPEloil ero oOUTaHus.
YcTraHaBnuBaTh CBA3b CTPYKTYPBI M CBOMCTB DKOCHUCTEM.

IIpakTnueckoe 3ansaTne Ne6
Pemenne NPAKTUKO-OPUCHTUPOBAHHBLIX PACYCTHLIX 3a11aﬂm7i IO MEPEHOCY BEIECTBA U JHEPI'MHA B
IKOCHCTEMAX C COCTaABJIeHHEM TPopuUeCKHX Leneil 1 mupaMua OuoMacchl U IHEPTrUH

Henab: HayuyuTbcs pelIaTh MNPAKTUKO-OPUEHTHUPOBAHHBIE pACUETHBIE 3aJaHHs [0 MEPEHOCY
BCIIICCTBA N 3Hepr1/m B OKOCUCTCMaAX.

@opmyaupoBKa 3aganus: Pacuer cpoka rcuepnaHus NPUPOIHBIX PECYPCOB.

dadyaa: Pa3Butre demoBedecKoro o0ecTBa HEBO3MOXKHO 0€3 B3auMOIEUCTBHS ¢ mpupoaoit. o



HEKOTOPOI0 BPEMEHM OTPHULATEIIbHBIC IIOCIEICTBUS XO3SWCTBCHHOW UM WHOM JACSATEIBHOCTH YEIOBEKa
KOMIICHCUPOBAJIM CHOCOOHOCTBIO MPHUPOAHBIX CHCTEM K caMoBOoccTaHoBieHHI0. Ho k cepenune
JBAJLIATOTO CTOJCTHS CUTyallus M3MEHWIACh: OKpYXarouias NPUPOAHAs Cpela yKE HE B COCTOSHHH
KOMIIEHCUPOBAaTh IIOJHOCTBIO IOCIEACTBHS BO3JEHUCTBUS POCTA YUCICHHOCTH JIOAEH W PAaCIIUPEHHUS
IIPOM3BOACTBA. 3arpsi3HEHbl BOJA, BO3AYX, PAaCTEHUS, BbINAJAIOT KHUCIOTHBIE AOXKIU, 3PO3HsI BBIBOAUT
MOYBBI U CEJIbCKOXO3HCTBEHHOIO 000POTa, MOJISIPHBIE JIbAbI TAIOT U3-3a INOTEIUICHUs KJIMMAaTa, UCUe3aroT
MHOTHE€ BMJIbl >KMBOTHBIX W PAcTEHMH, HaceJIeHHE NPUOOpPETAaeT XPOHUUYECKHUE 3a00JIEBaHUSA, PACTET
cmepTHOCTh. CymiecTByromas celyac WHTEHCHMBHOCTH AHTPOIOICHHOIO BO3ACUCTBHA BEAET Hally
IIJJAHETY K UCTOLIEHUIO U JErPaallii.

3aganmne: OueHUTE CPOK MCUEpHAHUSA MPUPOIAHOIO pecypca, €CiIu M3BECTEH YPOBEHb J100bIUU
pecypca B TEKYyILEM Ioay, a MOoTpebiIeHne pecypcoB B HOCIEAYIOIUE ToAbI OyeT BO3pacTaTh C 3a1aHHOM
CKOPOCTBIO NIPUPOCTA €KEroJHOro norpednenus. Kakoi npupoaHslii pecypc uMeeT caMblil TOJTHH CPOK
HCYEPIAEMOCTU U KaKOW — HAaMMEHbIINM?

Taoauna 1 - UcxonHbie JaHHBIE

Pecype saapecspea 0, | o pecypea g I?Tﬁi/i;;p
Kamennsiii yronb 6800 3,9 2
[Ipupoansrii raz 280 1,7 1,5
Hedtn 250 3,5 2
Kemneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menb 0,60 0,008 1,7
[Huak 0,24 0,006 1,3
CBuHen 0,15 0,004 2,2
AmoMuHHI 12 0,016 1,6
VYpan 300 0,2 2

Jliis pacdeTra BOCHOIb30BATHCS (POPMYIION CyMMBI WIEHOB Psiia FEOMETPUUYECKOM MIPOTPECCU:

=—17 ey

rne Q — 3amnac pecypcos,

q — rogoBas 1o0ObIua pecypcea,

TP — mpupocT noTpeOieHus pecypca,
t — YHUCIIO JIET.

JlorapudmupoBanue BbIpakeHUs i ( AaeT cleayioulyo ¢GopMyilny JUisi pacdyera cpoka
HcUepaHus pecypca:

:u[ Ej:; J+1
t=——7rv )
:u[i +E}

Kontponaupyembie komnerenuun: OK 01, OK 02, OK 07



Tema 4.4. Biusinue aHTpPONOreHHbIX (pakTOpoB HA Ouochepy

Pesyabrar o0ydyeHusi mo Teme: OnuceiBaTh [I0OATbHBIE U PErHOHAIbHBIE SKOJIOTUUYECKUE
npoOaeMbl U MyTH UX MUHMMHU3auH. [Ipeanarars cnocoObl JeicTBUs MO 0e30MacHOMY MOBEACHUIO U
CHIDKCHUIO BIIMSHUSL 4YEJIOBEKa Ha MPUPOAHYI cpeny. BbolOupaTb Mepbl Al COXpaHEHUs
Oropa3zHooOpaswsl.

IIpakTHyeckoe 3anAaTHE N7
OTx0abI NPOU3BOACTBA

He.]]bi HU3Yy4YUTDb (-De,HepaJ'IBHBIf/i KJ'IaCCI/I(bI/IKaI_[I/IOHHLJﬁ KaTrajJor OTXOAdOB, HAYYHUTHCA ONPCACIIATH
KO 0TXOJ4a, €TI0 HCPAPXHUYCCKYIO IMO3UIIUI0, KJIAaCC OMMAaCHOCTH, arpC€rarTHoC COCTOAHHC U (bH?;PI‘ICCKy}O

bopmy.

Xon padoTbi:
Teopemuueckas wacmeo

denepanbHbIil KIACCH(UKAIMOHHBIN KaTajlOT OTXOJO0B - 3TO CIIMCOK OTXOJOB, COICPIKAIMKA B
cebe KiacCH(MHIMPOBAHHYI0 M CTPYKTYpPUPOBaHHYIO HH(OpMAIMI0O 110 BHJaM HAWMMCHOBAHHS U
OTpeIeICHUsT Kjlacca OMacHOCTH I Jito0oro Buaa mycopa. [Ipou3BOACTBEHHBIE W MOTPEOUTEIIbCKUE
OTXOJIBI - 3TO CepbE3HAas IKOJIOrHIecKas mpobaemMa i 001IecTBa.

OTx0/bI - BelIeCTBa Pa3HOTO MPOUCXOXKICHUS, 00pa30BaBIIMECS B pe3ylibTare MPOU3BOACTBA WU
JIPYroM AesTENbHOCTH YEJIOBEKA:

- TOBaphl WJIW U3JIE/HS, YTPATHBIIKE CBOU CBOWCTBA,

- IPUILIEIIINE B HETOJHOE COCTOSHHUE,

- YIIAKOBOYHBIE MaTEepPHAJIbI.

Jlnst obecricueHrs O€30IaCHOCTH OKPYIKAIOIIEH Cpeibl HEOOXOAMMO BECTH OPraHM30BaHHBIN ydeT
BCEX OCTATKOB JICATEILHOCTH KaK YeJIOBEKa, Tak M mpou3BoAcTBa. C 3Toi menbro 061 paspadoran ®KKO,
KOTOPBIA PEIIIaMEHTUPYET paOdOTy MPEIIpHUATHH B 00JACTH CIIMCAHHS MAaTepUajioB, YTPATHUBIIHMX CBOIO
(hYHKIIMOHAJIBLHOCTD, MPUIIEAIINX B HEIPUTOAHOCTh, TPeOYyOMMX 3aMeHbl. OJTHAKO OCHOBHAs IIEJIb €r0
co3faHusl - obecrieueHrne OE30MACHOCTH YTIJIM3AlMU OTXOJOB, UX TEPEBO30K; CO3/aHHME YCIOBUM HE
HaPYIIAIOIINX SKOJIOTUYECKUX MPUHITUTIOB COXPAHEHUS YUCTOTHI TPUPO/IBL.

B knaccugukanuum oroOpakaercs:

- TPOUCXOXKICHHE OTXOMOB, BCErO MITh BUIOB (KMBOTHOTO, PACTHUTEIHHOTO, MHHEPAIHHOTO,
XUMHYECKOT0, KOMMYHIBHO-OBITOBOTO);

- arperatHoe COCTOSIHUE BEIIEeCTBAa, a Takke ¢uznueckas dopma (OIOKH, CTPYkKKa, TOTUIMBHbBIE
KHUJIKOCTH);

- 00pa3oBaHUE CHIPhS, XUMUUYECKHI COCTAB, TEXHOJIOTHH TOJTyUSHNS,

- mocneaHue MUudpel 0003HAYAIOT IKOJIOTHUECKYIO OMMACHOCTbD.

®denepanbHbIi KIacCH(PUKAIIMOHHBIN KaTaJloT 0TX0M0B yTBepxaeH [Ipukasom Pocrpuponnaazopa
o1 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon kaxxmoro Buga 0TX010B uMeeT 11-3Ha4HyI0 CTPYKTYpY.

[TepBBie BOCEMb 3HAKOB KO/ MCIOJB3YIOTCS JIJISl KOAMPOBAHUS IMPOMCXOXKICHUS BUAA OTXOJO0B U
KX COCTaBa.

JIeBATBIA M JECATBHIA 3HAKH KOAA WCHOJB3YIOTCS IS KOAMPOBAHHS arperaTHoro COCTOSIHHS U
¢busnueckoii hopmel Buaa orxonos ([Ipunoxenue).

OpuHHAAIATHINA 3HAK KOMA - JUISI KOAMPOBAHMSI Kjlacca OMACHOCTH BHJA OTXOJOB B 3aBUCHMOCTH
OT CTEIICHH HETaTHBHOTO BO3JICHCTBHUS HA OKPYKAIOIIYIO CPETY.

B 11-m 3nake kona nudpa 0 ucnonb3yercs st OJI0KOB, TUIIOB, TIOATHIIOB, TPYII U MTOATPYTIIT; 115
BHJIOB OTXOJOB 3Havamas Iudpa odo3HavaeT: 1 - I kmacc omacHoctu; 2 - II kmacc omacHOCTH; 3 —
III xnacc omacHoctu; 4 - IV xiracc onmacHocTH; 5 - V KJ1acc OIacHOCTH.

denepalbHbI KIACCU(PUKAIMOHHBIN KaTalor OTXOAOB, MMEET MATh YPOBHEH Kiaccudukarmm,
PacCTOJIOKEHHBIX TT0 HEPAPXUICCKOMY IPHHITHAITY: OJIOKH, THIIBI, TIOATHITHI, TPYITIBI, TIOATPYIIITEL.

BreiciuM  ypoBHeM  kilaccH(UKALUKA ~ SBISIFOTCSL  OJIOKM, CQOPMHpPOBAHHBIE IO MPU3HAKY
MIPOMCXOXKIACHUS OTXOA0B, OHU 0003HAYCHBI CIEAYIOMUMH ITUPPAMH:



1 .00 000 00 00 O brnok 1. OTXoap! CeTBCKOTro, JIECHOTO XO035iCTBa, phIOOBOJCTBA U PHIOOJIOBCTBA.

20000000000 Biok 2. Otxonsl 10OBIYM OJIE3HBIX UCKOITAEMBIX.
300 000 00 00 O brnok 3. Otxoap! 00pabaTHIBAIOIINX POU3BOICTB.
40000000000 brox 4. Otxompl mOTpeOSieHUS TMPOU3BOACTBEHHBIE M HEIPOU3BOJCTBEHHEIE,

MaTepuabl, U3/CNNs, YTPATUBIINE MOTPEOUTEIHCKUE CBOWCTBA, HE BOIICIIINE B
omoxku 1 —-3,6-09.

6 00 000 00 00 O bnok 6. OTxoap! o0ecrieueHus AEKTPOIHEPTUeH, ra3oM U MapoM.

70000000000 brox 7. OTxonbl pu BOAOCHAOKEHNH, BOIOOTBEICHHUH, JIEATCILHOCTH IO COOPY,
00paboTKe, yTHIN3alHuY, 00E3BPEIKIUBAHHIO, PA3MEIIICHUIO OTXO/IOB.

80000000000 biiok 8. OTX0nbl CTPOUTENLCTBA U PEMOHTA.

9 00 000 00 00 O bnok 9. OTxozaps! pyU BHIIOIHEHUH NPOYUX BUAOB JIEATEIBHOCTH, HE BOLIEIINE B

omoku 1 — 3,6 — 8.

[Iponymennsie nudpel ocTaBieHbl A 0003HAUEHUSI PE3ePBHBIX OJIOKOB B MPHUHSITON cHCTeMe
KOZMPOBAHUSI.

B ocHOBy BblieneHUs pa3NUYHBIX TUIOB BHYTPHU OJIOKOB TOJOXKEHBI pa3iHuYHble MPHU3HAKU:
MIPOUCXOXKJICHUE MCXOJHOTO CBHIPhS, IPOM3BOACTBEHHAS (TEXHOJIIOTHYECKAsl) MPUHAJICKHOCTh MO3HIINH,
XUMHUYECKHI COCTaB M XUMUYECKHE CBOWMCTBA, arperaTHoe COCTOSTHUE U IPyTHe CBOICTBA.

Hepapxudeckuii mepexoy; OT THIIOB K TOATPYIIIIaM COOTBETCTBYET MEPEXOy OT Oojee oOmIero K
0osiee KOHKPETHOMY U OoJiee TOAPOOHOMY OMHMCAHUIO XapAKTEPUCTHK U CBOMCTB JAHHOTO OTXO/a.

[TpuHsATHIE TpaBWJIa TIO3BOJIMJIM BBECTH CHUCTEMY LU(GPOBOTO KOAWPOBAHHS OTXOAOB C IEINBIO
dbopmanuzanuu ux obo3zHaueHui U ymobctBa cOopa, 0OpaboTku U mepenaun MHGOPMAIMK O JTHOOBIX
BUJIAX OTXOJIOB.

B rtakoit cucteme Onok o0o3HauaeTcsi KOAOM C OJHOW mepBOil 3Hauamieil nudpol (Hampumep,
1 00 000 00 00 0), Tun, cOOTBETCTBEHHO, ¢ AByMs (Hampumep, I 10 000 00 00 0), noatum - ¢ Tpems
(mampumep, I 11 000 00 00 0), rpynmna — ¢ 4yetbipbMs (Hanpumep, I 11 100 00 00 0), noarpynma —
nATeio (Hanpumep, 1 11 110 00 00 0).

Ilpakmuueckaa uacmo
1. OnpenenuTh CBOM BapuaHT 3aJaHMsl, UCIIONB3Ysl Tabnumy 1.
Tabnuna 1 - No BaprianTa, cormacHO HoMepa 00y4aromierocs B CUCKE MO KypHaIy.

No BapuanTa Homep cTyneHTa B Ciucke mo KypHaiy
1 1,11,21
2 2,12,22
3 3,13,23
4 4,14, 24
5 5, 15,25
6 6, 16, 26
7 7,17,27
8 8, 18, 28
9 9,19, 29
10 10, 20, 30

2. Haiitu B cetu UnTepHeT @enepanbHblil KinaccuukanmonHblil karaior otxonos (PKKO).

3. 3amonHUTh TaOMUIly 2 B COOTBETCTBHH C BapuUaHTOM 3ajaHus (OJIOK, THI, MOITHUI, TpyIIa,
MOATPYIINA U BUJ OTXOA).

4. Onpenenuts 1o kony PKKO u koqubukaropy arperaTHoro cocTosiHusi U puznueckoir popmbl
(ITpunokeHne) Ki1acc OMaCHOCTH OTXOJA; arperarHoe COCTOsSHUE U (pu3ndeckyto hopmy.

Tabmuma 2
Koz ®KKO HaunmeHnoBanme
baox
Tum
IToaTHm

I'pynna




[Toarpynna

Bun orxonma

Knacc ommacuocru:

ArperarHoe cocTosHUE U pusndeckas popma:

Hanpumep:
Cmebnu KyKypy3vl

Koo ®KKO Haumenosanue

10000000000 | OTXO[bl CEJIBCKOI'O, JIECHOI'O XO3SHCTBA, PbIEOBOJCTBA u

PBIEOJIOBCTBA

11000000000 | OTXO/bl CEJIBCKOI'O XO35HCTBA

11100000000 | Omxoobr pacmenuesoOcmsea (8KkaO4aAs OESIMENIbHOCMb N0 NO020OMOBKe

nPOOYKYUuu K coblmy)

11110000000 | Omxoovl npu 8bipauiu8aHUul 3epHOBLIX U 3ePHOO0D0BBIX KViIbMYD

11111000000 | Omxoosl npu ybopke ypoxcas 3epHOBbIX U 3ePHOO0008LIX KYIbIYD

11111004235 | Cmebnu kykypy3ovl

BO.

Knacc onacnocmu.: 'V
Aepecamnoe cocmosnue u huzuueckasn popma: 8010KHO.

Bapuanr 1

1. 3epHOOTXOIbI TPEUHXH.

2. llInamel OypoBble npu OypeHHH, CBA3aHHOM C J1OOBIUEH MPECHBIX U COJIOHOBATBHIX MOA3EMHBIX
3. lenyxa opexoB.

4. MopoxeHOe, yTpaTHBIIIee TOTPEONTEIHLCKIUE CBOMCTRA.

5. OTX01bl IPU OYUCTKE KOTJIOB OT HAKHIIH.

6. 3011a OT CKUTAHUS BTN XJIOMIKOBOM, OTX0/10B OyMaru, KapToOHa, IPEBECUHBI.

7. OTX0nbI FPyHTA NP MPOBEACHUN OTKPBITHIX 3eMJISTHBIX Pa0O0T MPAaKTHUYECKHU HEOMACHBIE.
8. OUIBTPBI OUUCTKH Maciia, NEPEKAYMBAEMOI0 HACOCHBIM 000PY/I0BaHUEM.
Bapuanr 2

1. CyOcTparbl MUHEpaJIOBaTHbIE /17151 TEIUNIMYHOTO PAaCTEHUEBOJICTBA OTPAOOTAHHBIE.
2. OTx0zb! (XBOCTHI) (GoTalK pyA cepeOpsIHBIX U 3010TOCOACPIKALIHX.

3. KocTo4KH MIOIOBEIE.

4. ITuieBble KOHIEHTPAThI, yTPaTUBIINE OTPEOUTEIbCKHE CBOWCTBRA.

5. OTXO01bl YUCTKU TEXHUUECKUX KAHAJIOB KOTEJIbHBIX TTOMEIICHUH.

6. Ilecok kBap1eBbIil pUIBTPOB OYMCTKH BOJIbI IIABATEIbHBIX OACCEHHOB OTPaOOTAaHHBIH.
7. JIoM KUpNUYHON KJIQJKU OT CHOCA U pa300pKU 31aHUH.

8. KongeHcar BOqHO-MacIsiHbI KOMIIPECCOPHBIX YCTAHOBOK.

Bapuanr 3

1. HaBo3 KpyImHOro poraroro cKoTa CBEKHH.

2. Ocanok OTCTOS BOJBI THAPOYOOPKH 000PYIOBaHUS arjioMepaliy JKeJIe3HbIX PY.
3. 2KMBIX TOpUMYHBIN.

4. Opesia U3 HaTYpaJIbHBIX BOJIOKOH, YTPAaTUBIINE TOTPEOUTENLCKUE CBOICTBA.

5. 3ononuIaky pu NPOU3BOJCTBE IEHEPATOPHOTO I'a3a U3 YIVIEH.

6. OUIBTPHI HA OCHOBE CTEKJIOBOJIOKHA, OTPa0OTaHHBIE ITPHU BOJIOMOATOTOBKE.

7. OTXO/bI CTPOUTENBHOTO 1IEOHS He3arpsi3HEHHBIE.

8. OTX0ABI METAaHOJIA IIPU €TI0 XPAHECHHH.

Bapuanr 4

1. OTXO0/1bI MOICTHIIKK U3 IPEBECHBIX OMUJIOK MPHU COAECPKAHUU CBUHEH.

2. OTX0/1bl OYUCTKH IPUPOJHOIO ra3za OT MEXaHUYECKUX MTPUMECEH.

3. IlaxTa npu cenapanuu CJIUBOK.



4. Croeuomexaa W3 IWIEPCTSIHBIX  TKaHEW, yTpaTUBINAas MOTPEOUTENLCKHE CBOWCTBA,
He3arpsi3HeHHasl.
5. Konnencar GpuinsTpoB O4MCTKH ra3000pa3HOTO TOILIMBA.
6. OcaJloKk OYUCTHBIX COOPYKCHHH JT0XKIeBOW (JIMBHEBOM ) KaHATU3AIMHA MaJIOOTIACHBIH.
7. OTX0/bI IEMEHTA B KyCKOBOK (hopMme.
8. OTxo1pI rpaduTa Ipu peMOHTE IPaPUTOBOTO 0OOPYIOBAHHUS.
Bapwuanr 5
1. ITomeT KypuHBII CBEXKHIA.
2. KonpeHcar razoBsiii He(hTSHOTO (ITOMYTHOTO) Ta3a.
3. MonouHas npoAyKuus HeKOHAUIIMOHHAS.
4. Creniofexaa U3 MOJUIIPOITUIICHOBOTO BOJIOKHA, 3arpsi3HEHHAs (PEHOIOM.
5. OTX0/bI 3aYMCTKH MACIONPUEMHBIX YCTPOHCTB MacIOHANIOJIHEHHOTO AIEKTPOOOOPYIOBaAHUSI.
6. Mycop ¢ 3alIMTHBIX pPENIETOK XO3SWCTBEHHO-OBITOBOM ¥ CMEIIAHHOW KaHAIIM3alUU
MPaKTUYECKH HEOMACHBIM.
7. JloM 5kene300€TOHHBIX M3/IeHIA, OTXOABI JKeJIe300eTOHA B KYCKOBOM (hopme.
8. JIoM KHCIIOTOYMOPHOTO KUPIIHYA.
Bapuanr 6
1. XKuakue oTX0pl CMBIBA HEYUCTOT MIPHU YOOPKE BOJILEPOB.
2. IIp11b TA300YMCTKYA KAMEHHOYTOJIbHAS.
3. OTX0bI IPOOICHKH U CEUKH OBCSHOM.
4. Otxoas! paHepsl U U3ICIUN U3 HEE HE3arpsiI3HEHHBIC.
5. JIMATUIEHITTUKOIb, OTPAOOTAHHBIN MTPH OCYIIIKE TPUPOJHOTO rasa.
6. Wn crabmim3upoBaHHBI OMOJIOTHYECKUX OYMCTHBIX COOPY)KEHUH XO3SHCTBEHHO-OBITOBBIX W
CMEIIaHHBIX CTOYHBIX BO/I.
7. O0Ope3b U JIOM TMIICOKAPTOHHBIX JINCTOB.
8. Jlom yTepoBoK medeit v meuHoro 060pyI0BaHUsI IPOU3BOJCTBA KOKCA.
Bapuant 7
. I'epOunu cumasuH, 3anpenieHHbINH K UCIIOIb30BAHHUIO.
. [lImam yroyibHbINA OT MEXAaHUYECKON OYMCTKHU MIAXTHBIX BOJ MaJOOIACHBIM.
. OOpe3Ku U OOPBIBKU IIETKOBBIX TKAHEH.
. JIoM 1 0TXO/IbI 0JIOBa HECOPTUPOBAHHEIE.
. Caxka pu CKUTaHUM Ma3yTa.
. I m30bITOYHBIN OMOJIOTMUECKUX OYHCTHBIX COOPYXKEHUN HedTecomepKalux CTOYHBIX BO/I.
. OTX0AbI ITYKAaTypKH 3aTBEPAEBIIECH MaJIOONaCHBIE.
. Jlom (yTepoBKH MHUKCEPOB aJIFOMUHHUEBOTO TTPOU3BOJICTBA.
Bapuanr 8
. OTx018BI cuioca.
. CYIIMHUCTBIE BCKPBILIHBIE MOPO/IbI MPAKTUUYECKN HEOTIACHBIE.
. bpak >xeBarenbHON pE3UHKH B IIPOU3BOJCTBE XKEBATEIBHOW PE3UHKHU.
. OTx0zpl razer.
. OTX0/BI IPH OYUCTKE KOTJIIOB OT HAKHUIIH.
. Mycop 1 cMeT yIUYHBIN.
. OTxom8B1 pyOepouna.
. JIJom 0OMYpOBKH MTapOBBIX KOTIIOB.
Bapwuant 9
. OTX0ABI KOpUYEBaHUS MTHEH.
. [lecuanbie BCKPHBIMIHBIE TOPOIBI TPAKTUICCKHA HEOTIACHBIE.
. [Ip11b yaiinas.
. boli CTEKIIIHHBIN PTYTHBIX JJAMIT 1 TEPMOMETPOB C OCTATKAMU PTYTH.
. 3oma ot cxxuranus Topda.
. PacturenbHbpIe OTXOABI IPH YXO/I€ 32 Ta30HAMH, IIBETHUKAMHU.
. OTX0ABI TMHOJIEYMa HE3arpsi3HEHHBIE.
. OTXO/BI 3a4UCTKU U TTPOMBIBKH T'a30ME€PEKAYNBAIONINX arperaToB.
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BapwuanT 10
. OTX0mpBI ceTell U CETEMONMMBOYHOTO MaTepHaia U3 TOJMaMUTHOTO BOJIOKHA.

. CxaspbHbIe BCKPBIIIHBIE TOPOJIBI B CMECH MPAKTUYECKU HEOMaCHbIE.

. BeokumKM crnaakue.

. Otxoab1 OymMaru u KapToHa, 3arps3HEHHBIC JIAKOKPACOYHBIMHU MaTepuajIaMu.
. 30J1a OT CXKUTaHUS YIS MaJOOIacHasl.

. CMeT ¢ TeppUTOPUHU aBTO3AMPABOYHON CTAHITUN MaJIOOTIACHBIH.

. llImasel sxene3HOIOPOXKHBIC KeJIe300€TOHHBIE OTPa0OTaHHBIE.

. [lImam o4nCTKH TaHKOB HE(PTCHATUBHBIX CYIIOB.

0NN KW~

Ipunooscenue
Konudukarop arperarHoro coctTossHus M Gu3nueckoi Gopmbl 0TX01a
(IeBSATHINA U JECATHIN 3HAKU KOJA):

00 - He TpeOyeT ompeneneHus arperaTHOro COCTOSTHUS U (hu3rueckoit (popmbl

10 - Xuakoe / UaauBuaya bHbIC BEIIECTBA, PACTBOPBI

20 - Tsepmoe / Wcmomb3yercsi, €ClIM TBEPIABIA OTXOA TPEICTABICH CMECHIO PA3IMYHBIX
¢buznveckux hopm

21 - KyckoBas ¢opma

22 - Ctpyxka

23 - BosiokHO

29 - [Ipounie popmbl TBEPIBIX BEIIECTB

30 - JlucriepcHBIC CUCTEMBI

31 - XKuakoe B )KUIKOM / DMYIbCHUS

32 - Teepnoe B xuakoMm / CycnieH3us

33 - Teepnoe B xuakom / [Tacta

39 - IIpoune aucriepcHbIE CUCTEMBI

40 - TBepable ChlIydyne MaTepUabl

41 - TTopomok

42 - IIb1p

43 - Onuiaku

49 - ITpoune chlllyurie MaTepuabl

50 - Uznenust u3 TBEPABIX MaTepuasoB, 3a UCKIIOUYCHUEM BOJIOKOH

51 - U3nenue u3 oqHOro Marepuana

52 - znenust 3 HECKOJIBKUX MarepuajioB

53 - Uznenus, copepxanine xuaIKoCcTb

54 - Uznenus, copepraniue ra3

60 - M3nenust u3 BOJIOKOH

61 - 3ngenue U3 OQHOTO BOJIOKHA

62 - M3nenus U3 HECKOJIBKUX BOJIOKOH

70 - Cmecu TBepAbIX MaTEpPUATIOB U U3/1ETHH

71 - Cmech TBEpIBIX MaTEepPHANIOB (BKJIFOUAsi BOIOKHA)

72 - Cmech TBEpIBIX MaTepHaioB (BKJIOYasi BOJIOKHA) U U3ENNN

3ananue sBisieTcs npodeccuoHanbHO-OpUEHTHPOBAHHBIM.
KonTpoaupyemsie komnerennun: OK 01, OK 02, OK 04, OK 07, 11K 2.5

Pasznen 5. buogorus B JKku3Hu

Tema 5.1. BHOTEXHOJIOTHH B KU3HH KAKI0OI0

Pesyabrar o0o0ydyeHusi mno TeMme: AHAIU3UPOBATH HJTHUYECKUE AaCHEKThl COBPEMEHHBIX
HCCIEN0BAHUI B 00J1aCTH OMOTEXHOIOTHH U T€HETUUECKUX TEXHOIOTHIA.




IIpakTnueckoe 3ansaTne Ne8
Keiicbl Ha aHau3 MHPOPMALMH 0 HAYYHBIX TOCTHKEHUAX B 00/1aCTH reHeTHYeCKHUX
TeXHOJIOTHii, KJI€TOYHOIH NHKEHEePHH, MUIIEeBbIX O0MOTEXHOJIOTHii

DopMyJIMPOBKA 3aJAHUSA:

buorexHomorus - KOMIUIEKCHasi Hayka, pa3padarblBarolasi crocoObl MOTY4EHUS HEOOXOAUMBIX
YeJIOBEKY BEILLECTB C [IOMOILBIO JKUBBIX OPraHU3MOB.

Knerounast uH>eHepust - 3T0 MeTO/l OMOTEXHOJOIMH - BBIPAIlMBAHUE B CIIELUAIBHBIX YCIOBUAX
KYJBTYp KJIETOK KMBBIX OPIraHU3MOB ISl IPOBEACHUS UCCIIEI0OBAaHUM, a TAK)Ke JJI1 MEAUIIMHCKUX LieeH -
HanpyuMep, BbIPALIMBAHUE TKAHEH YEJIOBEKA IS IOCIEAYIOEH TPAaHCIUIAHTALluN.

['eHHas WHXKEHEpHUS - TO METOJ OMOTEXHOJOTMH W HaNpaBICHUE MOJEKYISIPHOW OWONOTHH, B
paMKax KOTOPOIO OCYILECTBIISAETCS MCCIEN0BAaHUE U BBIICIICHNE T€HOB U3 KJIETOK KUBBIX OPraHU3MOB IS
IIOCJIENYIOIEH MaHUITYIIALMH.

[TumeBass OMOTEXHOJOIHS - 3TO INPUMEHEHHE COBPEMEHHBIX OMOTEXHOJOIMUYECKHUX METOIOB K
IIPOU3BOACTBY M IEpepabOTKe MULIEBBIX IPOAYKTOB, a TAK)KE MHILEBBIX HMHIPEJUEHTOB M IHILEBHIX
100aBOK.

B Poccuiickoit ®enepanuu 2022-2031 rr. 0O0bsABICHBI AE€CATUICTUEM HAyKHW M TEXHOJIOTMM, Tak
Kak 1o pesyibraram uccienoBanus BLIMOM 6Gonee 70% poccUsiH MHTEPECYIOT HOBBIE JTOCTHXKEHMS B
HayKe U TEXHUKE.

3ajganme: HailiuTe U MpoaHATU3UPYHTE pa3IUYHble HCTOUHUKY MH(DOpMaK (HayyHas U y4yeOHo-
Hay4dHas JUTEeparypa, CpPelACcCTBa MaccoBOW HHQOpMaIuu, ceTb VHTepHET W ApYyrue) mo TeMe Keiica.
OTBeThTe Ha BONPOC HAa OCHOBE HalJEHHBIX JaHHbIX: Kakue Hay4HbIC JOCTHKEHUS MMEIOTCS B 00IacTH
TEHETHYECKUX TEXHOJIOTUH, KIETOUHOW MHXCHEPHH, MUIIEBBIX OnorexHoioruii? KakoBbI NMEpCHeKTHBEI
pa3BUTHA JaHHBIX HAIIPABJICHUH B HayKe?

3aaHue BBINOJIHACTCS B MAJIBIX Tpynnax (3-4 uesnoBeka):

1 rpynma - HayuHble moCTHKEHHSI B 00IaCTH TeHETUIECKUX TEXHOJIOTHIA.
2 rpynna - Hayunble nocTkeHHsl B 001aCTH KJIETOUHOW MH)KEHEPHUH.

3 rpynna - HayuHble TOCTH)XEHUS B 00J1aCTH MUIIEBBIX OMOTEXHOIOTHH.

3ananue sBisieTcs nNpodeccuoHanbHO-OpUEHTUPOBAHHBIM.

IToaroroBsTe yCTHOE COOOIIEHHE C IIPE3EHTAlMEN, B KOTOPOM HEOOXOAUMO OTPA3HTh:
1. Onucanue KpaTkol UCTOPUM CO3JaHUS TEXHOJIOTHH.

2. [Ipumepsl HayYHBIX TOCTHKEHUH.

3. I1omoKuTENbHBIE MOCIEACTBUS UCIIOIb30BaHUS TEXHOJIOTHH.

4. OrpunareiabHble OCIEACTBHS UCIIOJIb30BaHUS TEXHOJIOTHH.

5. IlepcrieKTUBBI pa3BUTHS aHHBIX HAIPABICHUN B HayKe.

I[J'IH CO3JaHHUs Ka4eCTBEHHOM Mpe3cHTaluN HCO6XO,[[I/IMO CO6JHOI[3TB pAx Tpe60BaHHfIZ

OO6mmme 1. IIpe3eHTanus H0MKHA HAYMHATHCS C TUTYJIBHOTO Clalja, I7i€ yKa3bIBa€TCsS TEMa,
TpeOoBaHUS CBe/IeHHs 00 aBTOpe M T.II.

2. Ha cnaiimax HEOOX0UMO pa3MeIiaTh TOJIBKO TE3HCHI, KIIOYEBBIE CIOBa, Tpaduye-
CKHE€ MaTepHalibl (CXeMbI, pUCYHKH, TAOIUIIBI, (OTO U T.II.).

3. Vcnionb30Barhk €AUHBIN CTUIb O)OPMIICHUS.

4. KonndecTBO ClaiioB HOJDKHO OBITH JOCTAaTOYHBIM JUIS PACKPBITHS TEMBI, HO HE
oonee 20-Tu.

HIpudrer 1. Crnenyer MCIonb30BaTh CTaHJAPTHBIE, IIMPOKO paclpoCTpaHEeHHbIe MPUQTHI, Ta-
kue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

2. Pa3mep mpudra /17151 3aroloBKOB - He MeHee 24, 11 uHpopMauu He MeHee 18.

3. He pexomeHayeTCs HCIOIb30BaTh Pa3Hble TUIBI MIPU(TOB B OAHOMN MPE3EHTALINH.
4. JIns BeiaeneHuss MHGOpPMAIMM CIENyeT WCIOJIb30BaTh JKUPHBIM MIPU(T, KypcuB




HJIU ITOAYCPKHUBAHUC.
5. He 3moynotpe0iarh MpONUCHBIMU OyKBaMH.

Do 1. YKenarenpbHO HCIIONB30BATH OHOTOHHBIN (DOH HESPKUX MMACTEILHBIX TOHOB.
2. J1n4 ¢hoHa IpeAnoYTUTENbHBI XOJIOIHbIE TOHA.

Ncnonw3oBanu | 1. Ha omHOM craiiie peKOMEHIyeTCs UCIONB30BaTh HE 0ojiee 3-X IBETOB: OJMH JUIS
€ 1BeTa doHa, oTUH 17151 3ar0JIOBKA, OIMH IS TEKCTA.
2. 1na ¢hoHa U TEKCTa UCIIOIB30BATh KOHTPACTHBIE I[BETA.

IIpencraBnenu | 1. PekomeHnmyeTcst UCIIOIb30BaTh KOPOTKUE CIIOBA U MPEAJIOKEHUS.
e unpopmanuu | 2. MUHUMU3UPOBATH KOJMYECTBO MPEAJIOTOB, HAPEUUH, MPUIIarareIbHbIX.
3. 3aroyioBKM J1OJKHBI IPUBJIEKAaTh BHUMAaHUE ayAUTOPHH.

O6bem He cTouT 3amonHsATh OAMH Claix cIuIkoM OoiIbIIUM 00bEMOM MH(MOPMALUK: IO
nHpOpMaLIUU MOTYT €JMHOBPEMEHHO 3alIOMHUTbH HE Oosiee TpeX (PaKkTOB, BHIBOJOB, OIPEICIICHUN.

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04, [1IK 2.5

Tema 5.2. BHOTeXHO10IMH B NPOMBIIVIEHHOCTH
Pesyabrar o0O0yuyeHMsi 1O TeMe: AHAIM3MPOBAaTh OSTUYECKHE ACHEKTHl COBPEMEHHBIX
UCCJIEOBAHUN B 007aCTH OMOTEXHOJIIOTMH U T€HETHYECKUX TEXHOJIOTUH.

IIpakTnueckoe 3ansaTne Ne9
Keiicbl Ha anaau3 uHGOpMAIMH 0 PAa3BUTHM NPOMbINIJIEHHBIX O0MOTEXHOJIOT NI

DopMyJIHPOBKA 3a1aHNUA:

buorexHomorus - KOMIUIEKCHasE HayKa, pa3padarhIBaroliasi CriocOOBI MONyYeHHUS] HEOOXOIUMBIX
YeJIOBEKY BEIECTB C IOMOIIBIO )KUBBIX OPraHU3MOB.

buorexHonmoruss NpOMBILIUIEHHAs - NpPaKTUYeCKas BETBb OWOTEXHOJOTMH, OCYIIECTBIISIOIIAS
IIMPOKOMACIITAOHOE MPOU3BOICTBO OMOMPOIYKTOB 110 BCEM CEKTOpaM OMOTEXHOJIOTMU (MEIUIIMHCKOMY,
MUIIEBOMY, CEIbCKOXO03SIICTBEHHOMY, JHEPI€TUYECKOMY, IKOJIOIMUECKOMY U JIp.).

buonornueckuii cuHTE3 MO3BOJISET CO3/laBaTh OIPOMHOE pPa3HOOOpazue HOBBIX MPOAYKTOB C
3aJJaHHBIMH CBOMCTBaMU. Peub MIeT Kak O TPaJUIIMOHHBIX 001acTsIX (HapuMep, MPOAYKTHI MATAHUS JIJIs
YelnoBeKa, KopMa Ji JKUBOTHBIX M TaK Jaliee), TaK U MPUHIUIHAIBHO HOBBIX O0OMACTSIX (TaKUX Kak
MIPOU3BOJICTBO OMOTIOJIMMEPOB, MPOU3BOACTBO OHOpa3iaraéMbIX MPOAYKTOB, OMOTOIIUBO). DTOT CEKTOP
SBISETCS B  HACTOSIIMHA  MOMEHT  MOIIHBIM  JIBUTaTelleM  pa3BUTHUA  OMOTEXHOJIOTMUYECKOM
MIPOMBIIIJICHHOCTH B MUpE.

B coBpemennoit Poccuu cymiecTByt0T KOMIUIEKCHBIE ITPOrpaMMbl 10 Pa3BUTHIO OMOTEXHOJIOTHH,
Ha KOTOpBIE BBIIETSAIOTCS OFO/KETHBIE CPE/ICTBA B MIILTMApax pyoseil.

3aganue: HAlAUTE U IPOAHATU3UPYUTE Pa3IMUHbIe HCTOYHUKU HHGOpMAINK (HaydHas U y4eOHO-
Hay4Has JMTepaTypa, CpelicTBa MaccoBo MHpopmaiuu, cetb MHTEepHET M Apyrue) mo Teme Keiica.
OTBeThTEe Ha BOIPOC HAa OCHOBE HAWJEHHBIX JaHHBIX: Kakue CyliecTBYIOT COBpEMEHHbIE HalpaBIICHUS
pa3BUTHS TPOMBINUICHHBIX OHOTEXHONOTHH? KakoBo NMpWMEHEHHWE TaHHBIX TEXHOJOTHHA B Pa3IMYHBIX
cdepax KU3HU COBPEMEHHOTO 0011ecTBa?

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

1 rpynna - IIpou3BoncTBo pepMeHTOB.

2 rpynna - bruoTexHoI0rn4eckoe Nponu3BOICTBO AMUHOKHUCIIOT.

3 rpynmna - [Ipon3BoacTBO nonmcaxapuios.

4 rpynna - [Ipou3BoacTBo cyOcTaHIMi aHTUOMOTHKOB.

5 rpynna - [Ipou3BoacTBo OMOTOIIMBA HA OCHOBE IPEBECHBIX OTXOOB.



3ananue sBisgeTcs NpodeccnoHaIbHO-OPUEHTUPOBAHHBIM.

[ToaroroBsTe yCTHOE COOOIIEHHE C TPE3EHTAIMEN, B KOTOPOM HEOOXOIUMO OTPA3HTh:
1. ChopmynupoBars HOHATHE, O0JIACTH UCTIOIH30BAHHUS.
2. l'eorpadus pocCUNCKUX TPEANPUITAN, 3aHUMAIOIIMXCS MPOMBIIICHHBIMA OMOTEXHOJIOTHSIMH.

3. CoBpeMeHHBbIE JOCTHKEHHS W IEPCHCKTHBBI
OUOTEXHOJIOTUMA.

pas3sBUTHUA B o0JtacTu IMPOMBINIJICHHBIX

JList co3nanusi Ka9YeCTBEHHOW MPEe3eHTAIKH He00X0IMMO COOIONaTh psijl TpeOOBAHUM:

Ob6mmue 1. TlpeseHTanus H0JKHA HaUMHATHCS C TUTYIBHOTO CJaiia, I1e yKa3bIBaeTcsl Tema,
TpeOOBaHUs CBelleHHsI 00 aBTOpe U T.II.
2. Ha cnaiinax HeoOXoauMO pa3Melniarh TOJIBKO TE3UCHI, KIIOUEBbIe CJIOBa, rpadu-
YeCKHE MaTepuabl (CXeMbl, PUCYHKH, TAOIHUIIBI, (GOTO U T.II.).
3. Hcnonb3oBaTh €AMHBIA CTHUIIL OPOPMIICHUS.
4. KonnuecTBO ClaiiioB JOJDKHO OBITH OCTATOYHBIM JUIS PACKpPBITUS TEMBI, HO HE
6omee 20-Tu.
MpudTs 1. Cnenyer ucnonp30BaTh CTaHAAPTHBIE, LIMPOKO pacpOCTpaHEHHbIE IPUPTHI, Ta-
kue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;
2. Pa3mep mpudra a5 3aronoBKoB - He MeHee 24, 1 nHpopMauu He MeHee 18.
3. He pexoMeHayeTcs UCIIOIB30BaTh pa3Hble TUIIBI HIPU(TOB B OJHON MPEe3EHTAIUH.
4. Jnsa BeiAeneHuss WHPOPMAIUH CIEAyeT MCIONb30BaTh KUPHBIA MPUDT, KypCcUB
WM TTOTYEPKUBAHHE.
5. He 3noynoTpe6iarh mponucHeIMU OyKBaMHu.
®ouH 1. JKenarenbHO HCMONB30BAaTh OAHOTOHHBIN (POH HESIPKHUX MACTEIBHBIX TOHOB.
2. Jlns ¢oHa MpennoYTUTENbHBI XOJIOAHBIE TOHA.
Ucnons3oBanu | 1. Ha ogHoMm cnaiie pekoMeHyeTcst UCIOJIb30BaTh HE 0oJiee 3-X IBETOB: OJIUH JIJIst
e 1BeTa ¢oHa, OMH 11 3ar0JI0BKA, OJIUH JUISl TEKCTA.
2. Jns ¢poHa u TeKcTa UCHOIb30BaTh KOHTPACTHBIE IIBETA.
IIpencraBinenn | 1. PexoMmeHayeTcs MCHONB30BaTh KOPOTKUE CIIOBA U MPEIOKEHHS.

€ uHpopMaluu

2. MI/IHI/IMI/ISI/IPOBaTB KOJMYCCTBO INPCIAJIOroB, HﬂpC‘IHfI, npuiaararCJIbHbIX.
3. 3aroioBku AOJIKHBI ITPUBJICKATh BHUMAHUC ayIUTOPHUU.

O0bem
nHpopMauu

He crout 3amonmHsATh OAMH claii CIUIIKOM OONBIIUM 00beMOM HH(POPMAIINH: JTIOIU
MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0oJiee Tpex (haKTOB, BHIBOIOB, OMIPEICTICHUH.

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04, [1IK 2.5




4.2. PyOexxHblii KOHTPOIb

PyOexHbiii koHTponb mo aucuumuinHe (mpenmery) OVIL13 buonorus mpoBomutcs B (opme
KOHTPOJIHBIX pabOT Ha OTHENbHBIX 3aHATUSAX I[IOCJIEC 3aBEPLICHUS M3YYEHHs] IIEPBOro, BTOPOrO H
4yeTBepToro paszaesnos. [locie 3aBepiieHust MATOrO paszzeia pyOeKHBIH KOHTPOIb MPOBOAMTCA B (hopme
3alUThI KeHca: IPECTaBICHUs PE3YJIbTAaTOB PELICHUS KEICOB (BBICTYINIEHUE C MIPE3EHTAIEH ).

4.2.1. KoutpoabHasi padora «MoJieKyJIAPHbI YPOBEHb OPraHU3aIUH JKUBOT0)

Pe3ynbrarhl 00yyeHusi: XapaKTepH30BaTh CTPYKTYPHO-(PYHKIIHOHAIBHYIO OPraHU3aIMI0 KIETKU
Ha OCHOBE HaOJIIONEHUS.

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

B pesynbrare ocBoeHust mepBoro pasaena «Kmetka — CTpYKTYpHO-(pYHKIIMOHAJIbHAS €IUHHIIA
KHMBOI'0» 00Y4aIOLIHECS] CMOTYT:

— XapaKTepH30BaTh CTPOCHUE M (YHKIIMH OCHOBHBIX OHOIOJIMMEPOB, KIETKH M €€ CTPYKTYPHBIX
JJIEMEHTOB;

— ONPEIENATh PE3YNbTAThl U3MEHEHUs TEHETUYECKOTO KO/IA B IPOLIECCAX MAaTPUYHOTO CUHTE3A;

— OpraHu30BbIBaTh HaOMIOZECHHE OHOJIOTMYECKUX OOBEKTOB Ha MOJIEKYISIPHOM M KJIETOYHOM
YPOBHE.

KonTpospHas pabora mpeicraBisier coOOH 3agaHMs B TECTOBOW (oOpMe pa3iIMyHOIO YpPOBHS
CIIOKHOCTH: «HU3KHI», «CPEIHUI» U «BBICOKMI». B 3aBUCMMOCTM OT THIIA U TPYAHOCTH 3aJaHUS €0
BBINOJIHEHHE OLICHWBAETCS pa3HbIM YMCIOM OasioB. BhINONHEHHE KaKIOro 3aJaHusl «HU3KOTO» YPOBHS
CIIO)KHOCTH oOIlleHuBaeTcsd 1 OayuioM. 3a BBINIOJIHEHUE 3a/laHUM «CPEJAHEr0» YpPOBHS CIOXHOCTU B
3aBHCUMOCTH OT ITOJIHOTHI U MPaBUJIBHOCTU OTBETA MPUCBaUBaeTcs A0 2 6alioB.

K 3agaHuio «BBICOKOTO» YpPOBHs CIIO)KHOCTH OTHOCHUTCs pemeHue 3anad. [Ipu npaBuiibHOM
pelLleHNH 3aJaHUH «BBICOKOTO» YPOBHS ITpUCBauBaeTcs 3 Oaia.

Pacnipenenenne 3aganuii Mo ypoBHSIM CJIOKHOCTH MPEJCTABICHO B CIEAYIONICH Tabaule:

YpoBeHb IIpouenrHoe
CJI0KHOCTH Bbaan cojiep:kaHue Tun Bonpocos

3aJaHus 3aJlaHui

Huzknii 1 65% - 3aJIaHUs C BLIOOPOM OTHOTO MPABUIILHOTO OTBETA

Cpennuit 2 15 % - MHO>KECTBEHHBIN BBIOOD;
- BOIPOCHI Ha YIOPSIOYMBAHUE WIN YCTAaHOBJICHHE
MpaBMJIBHOM MOCIIE10BaTEIbHOCTH

Belicoknii 3 20 % - CUTYallMOHHBIE 3a1a44 U BOIIPOCHI
MpelycMaTpUBalOIINe Pa3BEPHYTHI OTBET

Kpurepun oniennBanus pyoeKHOM KOHTPOJIbHOM pabOThI:

Ounenka IIpoueHT BHINOTHEHUS
«OTIIMYHO» 85-100%
«XOPOIIO» 70-84%
«yIOBJIETBOPUTEIBHO» 50-69%
«HEYOBJIETBOPUTEIBHO meHee 49%




1. A3zotucroe ocHoBaHue asieHuH B Mojekyne JJHK kommnemeHnrapHo...
1) ryanuny;
2) LUTO3MHY;

3) ypauuiny;
4) TUMUHY.

2. K myprHOBBIM a30TUCTBIM OCHOBAaHUSM OTHOCSTCS...
1) ameHrH U TyaHUH;

2) r'yaHUH U LIUTO3UH;

3) WUTO3MH U yparu;

4) ypalui U aJieHuH.

3. Beibepute dpynkumuro nuPHK?

1) xpaHeHHue TeHeTHYECKON NHPOPMAIINH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;

3) BXOJIUT B COCTaB pUOOCOM;

4) nepenoc renernueckoi nHpopmanuto ot JJHK k pubocome.

4. KitleTku 3yKapuoT He coiepKar...
1) mu3ocom;

2) pubdocom;

3) Me30coM.;

4) xomiekca [ombpKu.

5. KneTku npokapuoT coaepixar...
1) KJIETOUHBIH LIEHTD;

2) BHAOIUIa3MaTUYECKYIO CETbh;

3) puOOCOMBI 1 ME30COMBI;

4) xomriekc ['0b/KU U JTU30COMBI.

6. Kakue opranouipl BCTpEYaroTCs TOIBKO B PACTUTENLHBIX KIIETKaX?
1) sHOMIa3MaTHYECKas! CETh;

2) miIacTUbL;

3) MUTOXOHJIPHH,

4) xomriekc ['onbaxu.

7. B MeTadazHoit XpoOMOCOME BBIIETISIOT. .
1) nutedn M LEHTPOCOMY;

2) LEHTPOCOMY U LIEHTPHUOJIH;

3) LEHTPHOJIU U LIEHTPOMEDPY;

4) ueHTpOMeEpy U IJIEYH.

8. K aBroTpodam oTHOCSTCS. ..

1) BupycHI;

2) XeMOCUHTE3UPYIOITNE OaKTEPHH;
3) rpulsr;

4) napazuTHueckre OaKTEepHH.

9. Tpanckpunuus — 3T0...

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

4) cuare3 nPHK na marpune JIHK.



10. Ecnu xogupytomas 6enok yacte reHa copepkut 6000 map HyKJI€OTHIOB, TO CKOJIBKO aMUHOKHCIIOT B

KOZIUPyeMOM MoJieKyie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakuie u3 mepeunciaeHHbIX O0JIE3HEH, BHI3BIBAIOTCS BUPYCAMM?

1) TyOGepkyne3 u qudrepus;
2) Mudrepus u CIIN/;

3) CIIN/ v rpun;

4) rpunm u TyoepKyies;

12. B pe3ynbTare nepBoro JieJeHus Merio3a MPOUCXOJIUT:

1) yBenudyenrne Habopa XpOMOCOM;
2) yMeHblIeHHe Habopa XpOMOCOM;

3) coxpaHeHue UCXOAHOr0 Habopa XpOMOCOM.

13. Yro mpoucxoaut B anadase I meiioza?

1) cnupanu3anus XpoMoCoM;

2) pacxox/IeHUE K IOJII0CaM JIByXPOMAaTHAHBIX XPOMOCOM;

3) pacxoxJeHue K MOJIcaM XPOMaTH/I;

4) pacroyiokeHHE XPOMOCOM B TUIOCKOCTH SKBATOPa KIETKU.

14. YcTaHoBUTE COOTBETCTBHE

Opranounp

DOyHKIMA

1) pubocoma

A) nepeBapuBaHH€E OTMEPIINX KIJIETOK

2) XJIOpOILIACThI

b) dorocunTe3

3) nM30CcOMBI

B) cunres 6enka

4) ueHTpuonIH

I") o6pazoBanue BepeTeHa IETICHUS

15. BBI6€pI/IT€ XUMHUYCCKUEC DJICMCHTHI KJIICTKH, KOTOPBIC BXOAT B COCTAaB OPTaHNYCCKUX BCIICCTB!:

1) KanbIHiA;
2) yriepon;
3) UMHK;

4) BOoHopoI;
5) xucnopon;
6) Menb;

7) a30T.

16. YcTaHOBUTE COOTBETCTBUE

I ' pynmbl aMMHOKHUCIIOT [IpeacraBurenu
1) HelitpanbHble A) IIyTaMHHOBAs! KUCIIOTA
2) Kucnsle b) nu3un
3) OCHOBHBIE B) ananun

17. B monekyne JIHK nykmeotuasi, comepkamniue aaeHuH, cocTaBistoT 10%. CKolMbKO TPOIIEHTOB B

JIaHHOM MOJICKYJIC HYKJICOTHIOB, COACPIKAIIUX I_II/ITOSI/IH?

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




18. B monexyne PHK nykneotuasl, conepxaiue ypauui, coctasisitor — 30% u anenun — 40%. Ckoabko
MPOLEHTOB aJICHWJIOBBIX HYKJICOTHUAOB conepxutcs B nenu [IHK, xommiemenTapHoi TO#, Ha KOTOpOU
cuHTe3uponanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuactox monekynsl JJHK coctour u3z 60 map Hykieoruaos. Omnpenenure UIMHY 3TOTO ydacTkKa
(paccrostaue mexay Hykieoruaamu B JIHK coctasiser 0,34 Hm)

1) 20,4,

2) 24;

3) 10,2;

4) 30.

20. ®parment monekyasl JTHK comgepxut 1230 HykneoTuaHbIX ocTaTKOB. CKOJIBKO aMHUHOKHUCIIOT OyleT
BXOJIUTH B cocTaB Oeika?

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
No 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. KoutpoJsbHas padora «CTtpoeHne 1 GyHKIHH OPraHu3Ma

Pe3y.]'leaTbI Oﬁy‘IeHI/IﬂI HpOFHO3I/IpOBaTB BO3HUKHOBCHUC IMPU3HAKOB B XOA€ MHAWBUAYAJIBHOT'O
Pa3BUTHA U Pa3MHOXCHHUA OPTraHU3MOB.

KonTposmmpyembie komnerenuuu: OK 01, OK 02, OK 04

B pesynbrare ocBoeHust Broporo paszzgena «CTpoeHue u (QYHKIUM OpraHu3Ma oOydaroluecs
CMOT'YT:

- OMMUCBIBATHL CTPOCHNEC U B3AUMOCBA3b gacTe MHOTOKJIETOYHOTO OpraHusma,

- XapaKTepU30BaTh CIIOCOObI pa3MHOKEHUS;

- OIIMCHIBATh CTaJAWH OHTOI'CHE3a paCTeHI/IfI, JKUBOTHBIX U YC€IIOBEKA,

- ONHCHIBATh 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH U U3MEHYMBOCTH.

KontponpsHas paborta mpencraBiser coOOW 3adaHHs B TECTOBOW (OpMe DPA3IUYHOTO YPOBHS
CIIO)KHOCTHU: «HHM3KUI», «CPEAHUN» U «BBICOKHI». B 3aBUCHMOCTH OT THMa M TPYAHOCTH 3aJlaHHs €ro
BBITTOJIHEHHUE OIICHUBAETCS Pa3HBIM YHCIOM OaiuioB. BEIMONHEHHE KaXKIOTO 3a/laHUsl «HU3KOTO» YPOBHSI
CIIO)KHOCTH oOlleHuBaeTrcsd 1 OamioMm. 3a BBINOJHEHHE 3a/laHU «CPEIHEr0» YPOBHS CIOXHOCTH B
3aBHCHUMOCTH OT ITOJTHOTHI ¥ MIPABHIIFHOCTH OTBETA MPUCBAaUBAETCs 10 2 OAIIOB.

K 3amaHuio «BBICOKOTO» YPOBHS CIIOKHOCTHM OTHOCUTCS pelieHue 3afad. Ilpu mpaBuibHOM
peIIeHIH 3aJaHIi «BBICOKOTO» YPOBHS MTpHCBanuBaeTcs 3 Oaia.




Pacnpenenenue 3aganuii o YpoBHSIM CJIOKHOCTH MPEJICTABICHO B CIEAYIOIIEH Tadiunie:

YpoBeHb IIpouenTHoe
CJIOKHOCTH bana cojlep:KaHue Tun Bonpocos

3aJaHuA 3aJaHui

Huzkuii 1 65% - 3aJ1aHUs1 C BLIOOPOM OJTHOTO MPABUIILHOTO OTBETA

Cpenuuiit 2 15 % - MHOYKECTBEHHBIN BBIOOD;
- BOINPOCHI HA YHOPSIOYMBAHUE WJIM YCTAaHOBJICHUE
IPaBUJIBHOM MOCIe10BaTeIbHOCTH

Bricokuit 3 20 % - CUTYallMOHHbIE 3a7a4u W BOITPOCHI
MpeAyCMaTpUBAIOLIME PA3BEPHYTHIM OTBET

Kpurepnuu onenuBanus pyOeXxHOM KOHTPOIBHOM pabOTHI:

Ouenka IIpoueHT BHINOJTHEHUSA
«OTIIUIHO» 85-100%
«XOPOIIO» 70-84%

«YIIOBJIETBOPUTEIBHO 50-69%
«HEYHOBJIETBOPUTEIILHO meHee 49%

1. Kakoii crtoco0 pa3sMHOKEHUS SBIISICTCS TIOJOBBIM?
1) BereraruBHoe pa3MHOXXEHUE

2) I'eneparuBHOE Pa3MHOXKEHUE

3) IToukoBaHue

4) [IpuBuBKa

2. KaxkoBbI IUTOJIOTUYECKUE OCHOBBI ITOJIOBOTO PA3MHOXKEHHSI OPraHu3MOB?
1) Cnocobnocts JIHK k permmkanumn

2) IIpouecc popMupoBaHus crop

3) Hakonnenue sHepruu monexyinoit AT®

4) Marpuunsliii cunte3 u-PHK

3. Kakue rensl He UMEIOT APHBIX aJUIETbHBIX T€HOB B OpraHu3Me?
1) PeeccuBubIe

2) loMUHaHTHbIE

3) CuenneHsble ¢ Y-XpOMOCOMO#M

4) CuemnieHHbIE C ayTOCOMaMU

4. IToroMCTBY He nIEpearoTCs MyTalluU
1) I'ennnie

2) XpOMOCOMHBIE

3) Comarnyeckue

4) I'enHomMHBIE

5. VKakuTe reHOTHI YeJI0BeKa, €CJIU M0 (PEHOTHUITY OH CBETJIOBOJIOCHIN U TOy0OTIa3blil
1) AABB

2) AaBsB

3) aaBB




4) AaBB

6. Biiusinue ogHOrO reHa Ha pa3BUTHE MHOTHX MTPU3HAKOB CBUIETEILCTBYET
1) O BnussHUM reHOB Ha (OPMHUPOBAHUE TTPU3HAKOB

2) O 1eNnoCTHOCTH I'eHOTHIIA

3) O6 aBTOHOMHOCTH I'€HOB

4) O BBICOKOH aKTHBHOCTHU I'€HOB

7. Hanuuue B raMeTe OHOTO reHa U3 KaXKJ0M maphl aJijieei - 3T0 [UTOJI0rnYecKkas OCHOBA
1) XpoMOCOMHOI T€OpUM HACIEACTBEHHOCTH

2) 3akoHa CICIICHHOI0 HACISAOBaHUS

3) 3akoHa HE3aBUCUMOT'O HACJICIOBaHUS

4) I'unoTre3sbl YUCTOTHI TaMET

8. Kak 00603HauaroTCst FTeHOTUITBI 0COOEH IPU AUTHOPHUIHOM CKpEIIMBAaHUH
1) BBBB x AaAa

2) AaBB x AaBB

3) AaAA x BeBs

4) Aaaa x BeBB

9. CxoJIBKO Map adbTEPHATUBHBIX MPU3HAKOB U3y4YarOT P MOHOTUOPUIHOM CKPEIIUBAHUA
1) Onny

2) Be

3) Tpu

4) Yetbipe

10. Y opranu3MoB ¢ OJMHAKOBHEIM TCHOTHIIOM IIOJl BIIUSHUEM YCJIOBHW CpeIbl BO3HHKACT
W3MEHUYHUBOCTh

1) KombunaruBHast

2) l'enoTunmueckas

3) HacnencrBennas

4) MoaudukaimoHHas

11. 3MeHeHue nociae0BaTebHOCTH HyKi1eoTH10B B Mojiekyne JJHK - ato myrarus
1) I'ennas

2) 'enomuas

3) XpoMocomHast

4) AyrocomHas

12. Kakas 6011€3Hb yelloBeKa - pe3ynbTaT TeHHOW MyTaIluu
1) Cunapom npuoOpeTEHHOro UMMYHOAEPUIIUTA

2) I'punn

3) CeproBHIHOKIIETOUHASI AaHEMUS

4) I'enatut

13. Yucras IMHUSA pacTEHUN - 3TO IOTOMCTBO
1) I'erepo3urotHeix popm

2) OnHOM caMOOIBLISIONIEHCS 0coOH

3) MexcopToBoro rudpuaa

4) /IByX reTepo3uroTHbIX JIUHUI

14. Yem 3urora oTyim4aeTcs OT raMeThbI?
1) cogepxuT IBOITHON HAOOP XPOMOCOM



2) comepKuT OMHAPHBINA HA0Op XPOMOCOM

3) oOpasyeTcst B pe3yabTare OMI0JOTBOPEHUS

4) obpazyercs myTéM Meiio3a

5) siBIIsIeTCS MEPBOM KIIETKOM HOBOTO OpraHu3Ma

6) 3TO cielMaTU3UPOBAHHAS KIIETKA, Y4aCTBYIOIIAsl B I0JIOBOM Pa3MHOKEHUU

15. YcranoBUTE COOTBETCTBUE MEXY IPU3HAKOM U3MEHUYMBOCTH U €€ BUIOM:

[Ipu3Hak U3MEHYMBOCTU Bun nzmenunBoctu
A) 00yci0oBiIeHa MOSBICHUEM HOBOTO COUETaHHS HYKJICOTHIOB B IEHE l)MyTanuonHas
b) oOycroBneHna n3aMeHeHHEM TeHOB U XPOMOCOM 2)KOMOMHATHUBHAS

B) Y IOTOMKOB HOABJIAKOTCA HOBBIC aJIJICJIbHBIC I'CHBI

I') ocHOBO# CITY’)KHUT HE3aBUCHMOE PACX0KICHUE TOMOJIOTHYHBIX XPOMOCOM
J1) y ocobeii u3MeHsercs koiauuecTBo uiu crpykrypa JJHK

E) oOycnoBnena konbroranueit u nepekpécToMm XxpoMocom

16. VYcranosute MOCJICAOBATCIIBHOCTL PA3BUTHUA ITAIIOPOTHHUKOB, HAYWHAsA CO B3POCIOro

OopraHusma.
1) pa3BuUTHE Ha HIXKHEH CTOPOHE 3apOCTKA MYXKCKHUX U JKEHCKHX raMeT
2) oOpa3oBaHM€e Ha HUKHEW CTOPOHE JIMCTA MAlOPOTHUKA CIIOPAHTHUEB CO CIIOPAMHU
3) nepenBUKEHUE CIIEPMATO30U/IOB K SAHUIEKIIETKE C TOMOIIBIO BObI, OINIOJOTBOPEHHE
4) npopacTtaHue CIIOpbl U pa3BUTHE U3 HEE MaJIEHbKOW 3€JIEHON MIACTUHKHU - 3apOCTKa

5) pa3BuTHE U3 3UTOTHI 3aPO/IbIIIIA, KOTOPBIH MPEBPAIIAETCS BO B3POCIOE paCTEHUE MAOpPOTHUKA

17. KakoBa BCPOATHOCTL POXIACHHUA BBICOKHUX Jeren Yy IeTCPO3UTOTHBIX pO,Z[HTGJ'ICﬁ C HH3KUM

POCTOM (HU3KOPOCIOCTh JOMUHUPYET HaJl BBICOKUM POCTOM)?
)0 %
2)25 %
3)50 %
4)75 %

18. Ompenenute TEHOTHUIBI POJAUTENEH, MMEIOUIMX Kapue Ila3a, €Clid B HUX IOTOMCTBE TpHU

KaperyasblX U OJJMH roiyoornasslii peOEHOK (A - KapHe Iv1a3a JOMUHUPYIOT HaJl TOITyObIMH).
1)aax AA
2) AA X Aa
3) AAx AA
4) Aax Aa

19. Omna wu3 wnenouek JHK cocrour w3 nykneorunonB: ATL-ALL-TAI-I'TT. Kakosa

MOCJIEI0BATEILHOCTh HYKJIEOTUI0B HAa BTOPOM 1ienouke 3Toi monekynsl [JHK.
1) ATH-ALULI-TAL-T'TT
2) TUT-T'TT-AT'T-ALLL
3) TAT-TIT-UTT-HAA
4) TTT-HAT-IIIIA-LITA

20. T'magkas okpacka apOy30B HacleIyeTcsi KaKk pelecCUBHBIM Mpu3Hak. Kakoe mMOTOMCTBO

MOJIYYUTCS OT CKPEIIMBAHUS JIBYX T€TEPO3UTOTHBIX PACTEHHUH C MOJIOCAaTHIMU TI0aMH?
1) 25% - ¢ monocaroit okpackoi, 75% - ¢ TIIaAKONW OKPACKOM.
2) 50% - ¢ nonocaroi okpackoit, 50% - ¢ IIIaAKON OKPaCKOM.
3) 75% - ¢ monocaroit okpackou, 25% - ¢ TIIaIKoi OKPaCcKOM.
4) 85% - c monocaroii okpackoi, 15% - ¢ agKol OKpackoi.



ITAJOHBI OTBETOB:

Ne 3ananus 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 3aanus 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 A1,B1,B2,12,01,E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KoutpoabHasi padora «TeopeTrnueckue acneKThbl IKOJIOT U

Pesyabrar o0yueHuMsi: AprymMEHTHpPOBaTb HEOOXOAMMOCTb COXpPAaHEHHs] MHOTo0Opasus
OPTaHU3MOB C IIeJIbI0 OEPEKHOT0 OTHOIICHUS K OKPY)KAIOLIEeH cpeie.

Kountpoanpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, [IK 2.5

B pesynbprare 0cBOeHUs 4ETBEPTOrO paszeiia « IKOJOrUs» 00ydaroUecs CMOTYT:

- OIUCHIBATh CBA3b MEXKJLy OPIaHU3MOM U CPEIOi ero oouTaHus;

- YCTaHABJIMBAaTh CBSI3b CTPYKTYPhI U CBOMCTB SKOCHCTEM;

- yCTaHaBIIMBATh CBA3b MEXY CTPYKTypaMu Ouocdepsi;

- OTIMCHIBATH ITI00ABHBIC U PETHOHAIBHBIE SKOJIOTHUECKUE TPOOIIEMBI U ITYTH WX MUHUMH3AIINN.

KonTposnbHas pabora mpezicraBiser coOoil 3agaHus B TecTOBOH (opMe pa3iMyHOIO YpPOBHS
CIIOKHOCTH: «HU3KHI», «CPEIHUI» U «BBICOKMI». B 3aBUCMMOCTM OT THIIA U TPYAHOCTH 3aJaHUS €0
BBINOJIHEHHE OLICHWBACTCS Pa3HbIM YMCIOM OaisioB. BeImosHeHHe KaXa0ro 3aaHusl «HU3KOTO» YPOBHS
CIIO)KHOCTH oOIlleHuBaeTcsd 1 OamuioM. 3a BBINIOJIHEHUE 3a/laHUM «CPEJAHET0» YpPOBHS CIOXKHOCTH B
3aBHCUMOCTH OT ITOJIHOTHI U MPaBUJIBHOCTU OTBETA MPUCBaUBaeTcs A0 2 6aIoB.

Pacnpenenenne 3aganuii o ypoBHSIM CIOKHOCTH MPEJICTABICHO B CIEAYIOMIEH Tadnue:

YposeHnnb IIpouenTHoE
CJI0KHOCTH Bbaan cojiep:kaHue Tun Bonpocos
3aaHuA 3aaHui
Huzknii 1 75% - 3aJIaHUs C BLIOOPOM OTHOTO MPABUIILHOTO OTBETA
Cpennuit 2 15 % - 3aJIaHUs HA BBIOOP M3 MIPEIIOKEHHOTO CITUCKA
Belicoknii 3 10 % - 3aJaHMsd Ha COCTAaBJICHUE I1ap OPraHU3MOB H3
MIPEIJIOAKEHHOTO CIIHCKA

Kputepun onieHrnBanus pyOexHOW KOHTPOJIbHOU paboThlI:

Ounenka IIpoueHT BbINOTHEHUS
COTIIMYHO» 85-100%
«XOpOIIO» 70-84%

«yIOBJIETBOPUTEIBHO» 50-69%
«HEYIOBJIETBOPUTEIBHO Menee 49%

1 Dkonorus - Hayka, U3ydaronias:

A) BIMsIHUE 3arpsi3HEHUI Ha OKPYKAIOIIYIO CpEny

b) BnusiHMe 3arps3HeHui Ha 310pOBbE YeTI0OBEKa

B) BiusiHME NeSTENIBHOCTH Y€I0BEKa Ha OKPYKAIOILYIO CpEay

I') B3aMMOOTHOIIIEHUS OPraHU3MOB C OKpYXKarolleil ux cpenoil oOuTaHus (B TOM 4YMCIIe MHOTrooOpasue
B3aMMOCBSI3€H UX C IPYrUMHU OpraHu3MaMu U COOOIIECTBAMM )




2. TepMUH «3KOJOTHS TPEITOKIIL:
A) Apuctorenn

b) O. I'ekkenb

B) Y. dapBun

I') B. 1. Bepnanckuii

3. Cragusi pa3BuTHs OuMoCQepbl, KOTJa pa3yMHas dYellOBeUecKas IESATCIIbHOCTh CTAHOBUTCS TJIABHBIM
(onpenenstomuM) GaKTOpPOM Pa3BUTHS Ha HAIICH TUIAHETE, HA3BIBACTCS:

A) Texnocdepoii

b) anTponocdepoii

B) Hoocdepoii

I') cormocdepoit

4. ITonynsuus - 3TO:

A) Tpynmna opraHu3MOB OJHOTO BH/Ia, 3aHUMAIOINAs OMPEIEICHHOE MPOCTPAHCTBO U (DYHKIIMOHHUPYIOIAs
KaK 4acTh OMOTHYECKOro cooO1IecTBa

B) rpynma opraHu3MOB pa3HBIX BHIOB, 3aHUMAIOIIAsl OTPE/ICICHHOE MMPOCTPAHCTBO UPYHKITMOHUPYIOIIAS
KaK 4acTh OMOTHYECKOro cooO1IecTBa

B) coBokynHOCTh 0c00€l, PyHKIMOHUPYIOIIUX KaK 4YacTh OMOTUYECKOTI0 COOOIIECTBA

I') coBokynmHOCTh 0co0ell OfHOM ceMbH, KOHTPOJMPYIOIIMX ONPENEICHHOE MPOCTPAHCTBO MU
(YHKIMOHUPYIOIINX KaK YacTh OMOTHYECKOTO COOOIIECTBa

5. CnoxHas npupoJHasi cuctemMa, oOpa3oBaHHAs COBMECTHO JKUBYLUIMMM U CBA3aHHBIMU JPYT C JAPYroM
BUJIAMHU, Ha3bIBACTCS:

A) ’KocHCTeMOMH

b) 6uotonom

B) 6uorneno3om

I') 6uocdepoii

6. O6010uKa 3eMiH, HaceIeHHas KUBBIMU OpraHU3MaMu, Ha3bIBaeTCA:
A) buocdepoit

b) Tponocdepoii

B) 6uoreorienozom

I') sx3ocdepoit

7. [IpupoaHOE KU3HEHHOE MPOCTPAHCTBO, 3aHUMAEMOE COOOIICCTBOM, HA3bIBACTCS:
A) sxocuctemoit

b) 6uonenozom

B) 6uoromnom

I') apeanom

8. Co00111eCTBO KUBBIX OPTraHU3MOB M CPEIbl UX OOWTAHHS, COCTABIAIOIIEE €IUHOE IIeJI0e Ha OCHOBE
YCTOMYHMBOTO B3aUMOJICHCTBUS MEXTY JIEMEHTAMHU KUBOW U HEXXKUBOW TIPUPOIBI, HA3BIBACTCS:

A) nonynsiuuein

b) skocucremoit

B) 6uocdepoit

I') GuoneHo30M

9. Kakue u3 abuornueckux akropos (1 — MuHepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPOI) TUMUTUPYIOT
pacnpocTpaHeHue )KU3HU B OKeaHe, HO OObIYHO HEe TUMHUTHPYIOT PaclpoCTpaHeHue )KU3HHU Ha cylie?
A)1,2

b) 1,4

B)2,3
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10. Dxonoruueckue (GakTOpbl, OKA3BIBAIOIIME HAMOOIbIIEe BIUSHUE HAa YHUCICHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIIHUXCS:

A) abnoTHuyeckue

b) 6uornueckue

B) anTponorennsie

I') abnoTtnyeckre u GMOTUYECKHIE

11. CTpouTensCTBO MJIOTUHBI MOKHO pacCMaTpHUBaTh Kak npumep (axropa:
A) abuoTHUYECKOTO

b) 6uotnueckoro

B) anTponorennoro

I') BoOO111I€ HE PKOIOTHYECKOTO

12. TonepaHTHOCTB — 3TO CIIOCOOHOCTh OPTraHU3MOB:

A) BbIIEPKUBATh U3MEHEHMSI YCIIOBUM KU3HU

b) npucnocabnuBarbcsi K HOBBIM YCIOBUSM

B) 00pazoBsIBaTh J0KaIBHBIE (POPMBI

I') mpucniocabnuBaThCsi K CTPOTO OMPEEIEHHBIM YCIOBUSAM KU3HU

13. CooTHoOIIIEHUST MEXAY dHEpruei, MOJTy4eHHON OpPraHu3MOM H3BHE, U €€ PacXoOM Ha MOCTPOCHUE
TeJa ¥ MPOLECCH )KU3HEACSITETbHOCTH HA3bIBAOT:

A) PHEPreTUYECKUM OFOKETOM

b) sHepreTnueckoil CTOUMOCTBIO

B) sHepreruueckum pecypcom

I') TeroBbIM OanmaHcom

14. BHeniHee cX0/CTBO, BOSHUKAIOLIEE Y IPEACTaBUTENIEH pa3HbIX HEPOICTBEHHBIX BUJOB B PE3YJIbTaTe
CXO/IHOro 00pasa *HU3HH, Ha3bIBAIOT:

A) KoHBepreHuei

b) napannensHo# 3BOMIOLIMEH

B) xu3nenHoit popmoit

I') Mmopdonoruyeckoit aganrarueit

15. Tomynsius, KOTopasi 3aHUMAaeT B COCTaBe OMOIIEHO3a OMpeIeNIEHHOE MOJIOKEHUE, Ha3bIBACTCS:
A) )xu3HeHHOHM popMoii

b) sxomornueckoit HuIeH

B) sxotumnom

I') apeasiom

16. Pacnpenenute nepedrcieHHble GaKkTOpbl CPeJibl 0 TPEM KaTeropUsiM:

buornueckue AbGunoTnyecKkne AHTpONIOT€HHbBIE

XWITHAYECTBO, BBIpyOKa JIECOB, BIXHOCTh BO3[yXa, TEMIleparypa BO3AyXa, I[Mapa3uTH3M, CBET,
CTPOUTENLCTBO 3IaHWM, JaBICHHUE BO31yXa, KOHKYpPEHIMS, BBIOPOC YIIEKHUCIOrO Ta3a 3aBOJOM,
COJIEHOCTH BOJIBI.

17. 3 peIiIo’)KEHHOT0 CIMCKA COCTABBTE Mapbl OPraHU3MOB, KOTOPBIE B IPUPOJE MOTYT HaXOJIUTHCS B
CUMOMOTHYECKHX (B3aUMOBBITOJIHBIX) OTHOLICHUSAX MEXIy co00i (Ha3BaHUS OPraHU3MOB MOXKHO
UCIOJIBb30BaTh TOJIBKO OJIUH pa3):

nmyena, rpud Mmoadepe30BHK, aKTUHUS, Oepe3a, PaK-OTIIENbHUK, KOJOKOJBYMK, OCHHA, KieBep, rpud
MOJIOCUHOBHUK, KJIIyO€HBKOBBIE a30T(PUKCUPYIOIINE OaKTepUH.

18. M3 mpemmokeHHOro CIMCKAa COCTaBbTE€ Napbl OPraHU3MOB, MEXAY KOTOPBIMH B INPUPOAE MOTYT




oOpa3oBbIBaThCs Tpouueckue (MUIIEBHIE) CBA3M (Ha3BaHUS OPraHU3MOB MOXKHO HCIIOJB30BATh TOJBKO
OJIMH pa3):

Larns, uBa, s, ame0a, 3as1-pycak, MypaBei, BOIHbIe OaKTepHH, KabaH, JIATyIIKa, CMOPOJMHA, POCSHKA,
MypaBbUHBIH JIEB, KOMap, THTP.

19. BriOepute U3 chnuicka Ha3BaHUS JKUBOTHBIX, KOTOPBHIX MOXKHO OTHECTHM K KOHCYMEHTaM BTOPOTO
MopsiAKa:

TUTP, JU3CHTEepUiHAs ameOa, BOJIK, KPOJIMK, MBIIIb, capaHya, sSCTped, KpPOKOIWI, TYCh, JINCHUIIA, OKYHb,
00XbsI KOPOBKA, OCIBI MEIBE b, MEIOHOCHAS ITYEIa.

20. I3 nepevnClIeHHbIX HA3BaHUM OPTaHU3MOB BBIOEPUTE PEIYLICHTOB:
MezBellb, ObIK, 1y0, Oenka, MOJOCMHOBUK, IIMIIOBHUK, CKyMOpHs, *aba, JEHTOYHBIA YepBb, THUIOCTHBIC
OakTepuu, 6a00a0, KarmycTa, KaKTyC, MIEHUIIAILI, IPOKIKH.

ITaJIOHBI OTBETOB:
Ne 3ananus 1 2 31456 7 8 9 |10 | 11 | 12 | 13 | 14 | 15

OTBET r §) B a | B a B §) r B B a a a §)
Ne 3amanus 16
OTBET buotnyeckue — XUIHUYECTBO, TAPA3UTU3M, KOHKYPEHITHSI.

AOnoTHYecKHe - BIQKHOCTh BO3JyXa, TEMIIEpaTypa BO3IyXa, CBET, JaBIICHHE
BO3/1yXa, COJIEHOCTbH BOJIBI.

AHTpPOTIOTEHHBIE - BBIpyOKa JIECOB, BBIOPOC YIJIEKHCIOrO Tra3a 3aBOJIOM,
CTPOMTENBCTBO 3/1aHUH.
Ne 3aanns 17
OTBET 4era - KOJIOKOJIBYUK

rpub moadepe30BUK - Oepesa
AKTUHUSA - PaK-OTLIEIBHUK
OCHHA - TpUO MOAOCUHOBHK
KJIEBEp - KJIYOCHBKOBbIE a30TQUKCUPYIOIINE OAKTEpUU
Ne 3aanus 18
OTBET JATYIIKA - HATuIs
CMOpOJMHA - TJIA
3as11-pycak - TUTP
MYpaBeH - MypaBbHUHBIH JIEB
KOMap - pOCsIHKa

HBa - kabaH
BOJIHBIE OaKTepuu - ameda
Ne 3amanug 19
OTBET TUTP, BOJIK, ICTPEO, KPOKOIII, JINCHIIA, OKYHB, OCITBIH Me/IBEIh
Ne 3amanug 20
OTBET THWJIOCTHBIC OAKTePUH, TICHUIIAILT

4.2.4. 3ammTa KeiicoB: MpeacTaBJieHNe Pe3yJIbTATOB pellleHUsl KelicoB
PesyabTar o0ydyeHusi mno TeMe: AHATU3UPOBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX
HUCCIIENOBAaHUI B 00J1aCTH OMOTEXHOJIOTUN ¥ N'€HETHYECKUX TEXHOJIOTHM.

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04, TIK 2.5

3ammTa Kelica SBISETCA PYOSKHBIM KOHTPOJIEM MO MsATOMY pasneny «buosorus B >KH3HUY», B
pe3ysnbTare u3y4eHus KOTOpOro o0yJarouecs CMOTYT:

— aHAIM3UPOBATH ATUYECKUE aCTIEKThl COBPEMEHHBIX HMCCIEIOBAHUM B 00JaCTH OMOTEXHOJIOTHH U
T€HETUYECKUX TEXHOJIOTUH.

JIy1st 3anuThI KeiicoB oOyyaromuMcest Heo0xoauMo B pamkax BCP moarotoBuTs ycTHOE cooOIeHne



10 pe3yJIbTaTaM PEIICHMs Kelca ¢ IOArOTOBKON ITPE3EHTALNM.

Kpurepuu onieHHBaHNs YCTHOTO COOOLIEHMUS:

Kpurepun

Banabl

OICHUBaAHUSA

1 0aaa

2 0aJi1a

3 0as1a

1. CoorBercTBHE
CoJlepKaHus JOKJaaa
3a9BJIEHHON TEME

coJiep KaHHe JT0KJIaaa
JIAIIL YACTHYHO
COOTBETCTBYET
3asBIICHHOM TeMe

coJiep KaHue JI0KJIaa, 3a
UCKJTIOYEHHEM
OTJIETTbHBIX MOMEHTOB,
COOTBETCTBYET
3as1BJICHHOW TEME U B
MOJTHOM Mepe eé
pacKkpbIBaeT

coJIep KaHMe JTOKJIaaa
COOTBETCTBYET
3as1BJICHHOU TEME U B
MOJTHOM Mepe e€
pacKpbIBaeT

2. CreneHb
PaCKPBITHS TEMBI

packphITa Majas 4acTb
TEMBI; TIOUCK
uH(opmaru npoBeaEH
MOBEPXHOCTHO; B
U3JI0KEHUH MaTepuaia
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTb

TeMa PacKpbITa XOPOIIO,
HO HE B I1OJIHOM 00bEME;
uH(popMauu
IPEACTaBICHO
HE0CTaTOuyHO; B
OTJENbHBIX CIydasx
HapyllleHa JIOTHKa B
U3JI0)KEHUH MaTepuala,
HE COBCEM JJOCTYIIHO

TeMa pacKphITa
[TOJIHOCTBIO;
MIPEIICTaBIICH
000CHOBAHHBIN 00BEM
uHpOpMaInY;
M3JI0KCHHE MaTepraia
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSTHO MepeaTh
CoZiep)KaHME JTIOKJIaaa
B BH/JIC NIPE3CHTAIIUN

U3 IPEACTaBICHHON
IIPE3EHTAl1 HE COBCEM
HOHATHA TeMaTHKa
UCCIIEI0OBAHNUS, 1eTalln
HE PacKpBITHI

Ha OCHOBE
MPEACTaBICHHON
Mpe3eHTaIuN
dbopmupyetcs olriee
MOHMMaHHUE TEMATUKH
UCCIIIOBAHMUS, HO HE
SICHBI JIeTau

Ha OCHOBE
MPEACTaBICHHON
MpE3eHTALN
dhopmupyeTcst TOTHOE
MMOHUMaHUE TEMaTUKU
UCCIIEIOBAHMUS,
PACKpBITHI JeTaIN

KpI/ITepI/II/I OLICHUBAHU IIPE3CHTAIIUN

Banabl
Kpurepun onenuBanus
0 1 2
NOJHOTA UCIOJIb30BaHUs | HH(pOpMaLus, uHpopmanus, IIPE3EHTALUS CONEPIKUT

yueOHOro Marepuasa

HCIIOJIb3yEMas B
Mpe3CHTallU, HE
OTHOCHUTHCA K TEME

MIpE/ICTaBICHHAS B
MPE3EHTAIlN, OTHOCUTCS
K TeMe, HO
HEJ0OCTaTOYHO MOJIHO
PacCKpBIBAIOT €€
coliep>KaHue

MOJIHYIO U YETKYIO
MH(pOpMAaIHIO,
JOCTATOYHYO JIJISt
¢dbopmMupoBaHUs
IPE/ICTaBICHUS O TEME

JIOTUKA W3JI0KCHHUS
Marepuaia B
COOTBETCTBHH C INIAHOM
U TEMOM 3aIaHus

Marepuanl
MpEe3eHTaIMN HE
COOTBETCTBYET TEME,
MJIaHa HeT

MaTepual Mpe3eHTAINI
YaCTUYHO COOTBETCTBYET
TEeMe 3a/I1aHMs, TUIaH
MIOCTPOEH HE TOUYHO

Marepual,
MIPUBEICHHBIN B
MpEe3EHTALUU
MOJTHOCTBIO
COOTBETCTBYIOT TEME
3aJaHUs U
COCTABJICHHOMY ILIAHY




TCPMUHOJJOTHUYCCKAA U
opdorpadudeckas
IPaMOTHOCTD

B IIPE3CHTAIUH
MPUCYTCTBYIOT
opdorpaduieckue
OIIMOKH, HE BCE
TEPMUHbBI TIPUMCHCHBI
IO CYIIECTBY

B IIPE3EHTAIUU
MPUCYTCTBYIOT

ophorpapudeckue
OIIMOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

B IIPE3EHTAIIUU
OTCYTCTBYIOT
opdorpadpuieckue
OIUOKH, TEPMUHBI
MPUMEHEHBI BEPHO

aKKypaTHOCTb U
OPUTHMHAJIBHOCTh
HOCTPOEHUS

MIpe3eHTaIUs
noctpoeHa 0e3 yuera
KOMITO3UIIAN
CIaiIoB, 0e3
COOFONICHUS
TpeOOBaHMH K
mpudTam u
[[BETOBOMY
odopmIIeHUIO

[IPE3CHTAIUS IOCTPOCHA
C y4eToM TpeOOBaHHI K
0 OpMIIEHHUIO, HO HET
eMHOTO 0(hOpMIICHUS
CIalI0B

Mpe3eHTAIS
MOCTPOCHA B ITOJIHOM
COOTBETCTBHH C
TpeOOBaHUSAMHU
oopmienus,
UCIIOJIb30BaH
OPUTHHAIILHBINA TTOIXOT
K o(hopMIICHHIO
CJIAiI0B

IlIkana nepeBoaa 6a/10B B OTMETKY:

17-15 GaiuioB - «5»
14 - 9 6auioB - «4»
8-6 0awIoB - «3»

Memnee 6 6a10B WM OTCYTCTBUE PaOOTHI - «2»




4.3. IIpomesxkyTouHas arrectanus (A PepeHIUPOBAHHBIN 3a4eT)

[Tpomexxyrounast arrecrauust no gucuumuimHe (mpeamery) OVIL13 buonorus mposonutces B
¢bopme nubdepeHIMpPOBAHHOIO 3a4eTa. 3aJaHue BKIIOYAeT B ce0sl: TECTOBBIE BONPOCHI, HAIIPABICHHbBIE
Ha MPOBEPKY YCBOEHUSI TEOPETUYECKOIO MaTepuaia, U 3aJayd U 3a/laHusl, HallpaBJICHHbIE HA MPOBEPKY
c(OPMHUPOBAHHOCTHU MPAKTHUECKUX YMEHUH.

Yacts 1 copepxur 15 3amanuii ¢ BBIOOPOM OIHOTO BEPHOIO OTBeTa M3 4eThipex U 10 3amanuii ¢
BbIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB, Ha COOTBETCTBHUS OHMOJIOIMYECKMX OOBEKTOB, MPOLIECCOB U
SIBJICHUM.

Yacte 2 copepxuT 4 3ajaud W3 pasHbIX TeM JUCUUIUIMHBI (TpeaMeTa) M 1 IpaKTUKO-
OPUEHTUPOBAHHOE 3a/1aHUE.

Kountpoanpyemsbie komnerenunu: OK 01, OK 02, OK 04, OK 07, [1IK 2.5

Yacth 1
B 3aganmsix 1-15 BoiOepuTe 01UH NPABUJIbLHBIH OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYIJIA

1) ne30KkcupUOOHYKICHHOBOM KHCIOTHI;

2) puOOHYKIIENHOBOU KHCIIOTHI;

3) nununa;

4) monucaxapuma.

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVJIE ITHK ITPOUCXOAUT B ITPOLECCE
1) TpancBepcuuy;

2) penapanuu;

3) peruMKanuu;

4) Tpancdopmanuu.

3. JUIA OBPA3OBAHMSA JIMIIMAHOI'O BUCJIOS BAXHBI B3AUMOIENCTBUSA MEXIY
MOJIEKYJIAMU JIMITNIOB:

1) BomopoHbIE U HOHHBIE,

2) MOHHBIE U KOBAJICHTHBIE;

3) xoBanieHTHBIE U TUAPOGOOHEIE;

4) Tonbko THAPOoGOOHBIE.

4. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVJIE IHK ITPOUCXOAUT B ITPOLIECCE
1) penaparuu;

2) TpaHcdopMaLuy;

3) TpaHCBEpCHH;

4) peruMkanuy.

5. U1 KJIETOK PACTEHMIA HE XAPAKTEPEH CUHTE3

1) aMUHOKUCIIOT;

2) HyKJIEOTH/IOB;

3) IIMKOTeHa;

4) pochomumumos.

6. B ITPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBIIIAETCA 3A CHET
1) TpaHCKpUNIINY;

2) peayIuIiKaIuy;

3) nenarypamuu;

4) ciupanu3aiuu.

7. BJIATOJAPS KOHBIOTAIIMU 1 KPOCCHUHI'OBEPY [TPOUCXOJUT

1) yBenuueHHe 4nciaa XpoOMOCOM BJIBOE;

2) oOMeH reHeTu4eckoi nHpopMalrei Mexay TOMOJIOTMUYHBIMH XPOMOCOMaMH;

3) yMeHbIIEHHE YHCIa XPOMOCOM BJIBOE;

4) yBenn4yeHHe Yyucia ramer.



8. IIOJIMIIEIITUHBIE HEIMN CUHTE3UPYIOTCS HA PUBOCOMAX, HAXOAAIMXCA:
1) B iuTO3051€ 1 MOAUPHUITUPYIOTCS TaK)KE B IIUTO30JIC;

2) B IMTO30J1€, 3aT€M MOAUQPUIIMPYIOTCS B armapare [ obku;

3) Ha MmemOpaHe HA0IIa3MaTUYECKOTO PETUKYITyMa, 3aTeM MOAU(DUIIMPYIOTCS B amnapare [onbku;
4) B iMTO30J1€, 3aTEM MOAU(PUIIUPYIOTCS B TIOMEHE JIN30COMBI.

9. MIHTPOHBI BCTPEYHAIOTCSA B 'EHAX

1) TOIBKO AYKapuOT apxebaKTepHii;

2) 9yKapuoT U dyOaKTepuii;

3) sybakTepuii u apxeOakTepuii;

4) apxeOaKTepHii U SYKapHOT.

10. BCE PEAKIIMN CUHTE3A OPTAHNYECKUX BEIIECTB B KJIETKE [TPOUCXOIAT

1) o6pazoBanuem mosekyin ATD;

2) ¢ 0cBOOOXK/ICHUEM SHEPTHH;

3) pacuienyieHueM BEIIECTB;

4) UCTIOIB30BAHUEM SHEPTHH.

11. U3 OJHOM MOJIEKVJIbI HYKJEMHOBOM KHCJIOTHI B COEJUHEHMU C BEJIKAMU
COCTOUT

1) MUTOXOHIpHST;

2) XpoMOCoMa;

3) rew;

4) xyoporuiacr.

12. JOYEPHUE XPOMATUJbI CTAHOBATCA CAMOCTOATEJIbBHBIMU XPOMOCOMAMU
[NIOCIJIE

1) cnapuBaHus TOMOJOTHYHBIX XPOMAaTHU;

2) oOMeHa yyacTKaMH MEKy FOMOJIOTHYHBIMU XPOMOCOMaMU;

3) pazneneHus COeAUHSIOMIEH UX LIEHTPOMEPHI;

4) BbICTpauBaHUsl XpOMOCOM B SKBATOPUAIbHOMN INIOCKOCTU KIIETKH.

13. TEHETUYECKUI KOJI — DTO:

1) HabOp KJIETOYHBIX TE€HOB;

2) HYKIJIEOTHIHAS TTOCIIEAOBATEILHOCTh T€HA;

3) reHeTHYeCKas SKCIPeCcCcusi;

4) cuctema 3amucu reHeTu4eckor nHpopMaIiu.

14. B KAKUX W3 [NTEPEUUCJIEHHBIX OPTAHEJIJTI CAMAS BEICOKA I KOHLIEHTPALIMS Ca?t
1) sanpe;

2) MUTOXOHIPHUSX;

3) nuToINIa3sme;

4) anmapare [onbmxu.

15. KAKME U3 IMEPEYNCIIEHHBIX HMXXE CTPYKTYP KJIETKU HE UMEKOT MEMBPAHBI
1) nu3ocomsr;

2) XJIOpOIUIACTHI;

3) AIPBILIKH;

4) anmapar l'onbxu.

ITAJOHBI OTBETOB:

Ne 3amanns 112(3(4]|5]6(7 (891011 12|13 | 14 | 15

OTBET 11214113 (423|114 |2 |3 |4]|2]S3

B 3apanusx 16-25 Bpi0epuTe HECKOJIBKO NPABUJIBHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBHE WU
10CJIeA0BATEIbHOCTD:

16. BOCCTAHOBUTE B HUCTOPUYECKOM IIJIAHE HOCIENOBATEJIBHOCTb 5TAIIOB
BO3JAEVCTBUA UEJIOBEKA HA BUOCOEPY:



1) ycunenue BIUSHUS HA PUPOAY C KOPEHHBIM NMPEOOPa30BAHUEM YaCTU IKOCUCTEM;

2) U3MEHEHHE IKOCUCTEM Uepe3 NacTh0y CKOTa, yCKOPEHHE POCTa TPaB MyTEM UX BBDKUTAHMS U T. I1.;

3) mio6anbHOE M3MEHEHHE BCEX DKOJOTHYECKUX KOMIIOHEHTOB B IICJIOM B CBSI3M C HEOTPaHUYCHHOMN
WHTEHCU(PUKAIIUCH X035HCTBA;

4) CBepXMHTEHCUBHAsS 0XOTa 0€3 Pe3KOro M3MEHEHUs YKOCUCTEM B TIEPHO]] CTAHOBJICHHS YEI0BEUYECTBA;

5) Bo3neicTBUE THoiel Ha Onocdepy UMb KaK OOBIYHBIX OMOJIOTHYECKUX BHJIOB.

17. BBIBEPUTE ITPOLIECCHI, [TPOTEKAIOIIME B I[TPO®A3E IIEPBOI'O JIEJIEHUS MEMO3A

1) oOMeH yyacTKaMH XPOMOCOM;

2) nabop xpomocom u uncio monekyn JJHK B kiietke — 4n4c;

3) AeneHue LEHTPOMEP XPOMOCOM;

4) hopMupoBaHUE BEPETCHA JACIICHUS;

5) BeICTparBaHHE XPOMOCOM I10 IKBATOPY KIETKHU.

18. KAKHUE IMPOIECCHI ITPONCXOAAT B KJIETKE B ITEPMO UHTEP®A3BI?

1) cnupanuzanus XpoMocoM;

2) penayrnukanus moaekyn JJTHK;

3) pacTBOpEHHE SIEpHOI 00OJIOUKH;

4) cuHTE3 OCIIKOB B IIUTOIIA3ME;

5) cunte3 nPHK B sape.

19. MAJIBIE KPYI'OBOPOTHI VYIJIEPOOJA B BUOC®EPE MOI'YT OCYHWECTBIIATHCA
CIIEAYIOIIMM ITYTEM:

1) yrmekucinelii ra3 Beiensiercss B armocdepy B mporecce (OTOCHHTE3a B JTHEBHOE BpEMsi, a B HOYHOE
BpEMSI €T0 YacTh MOIIONIAETCA PACTEHUSIMHU U3 CPEJIbI;

2) YIJIEKUCIIBIH Ta3 MOTIoImaeTcs u3 arMocdepsl B mporecce PoToCHHTE3a B JHEBHOE BpEMs, 2 B HOYHOE
BpPEMS €T0 YacTh BBIACNSAETCSA PACTEHUSMU B CPELY;

3) yrekucibiid a3 arMochepsl MOMIOMASTCsl B TIporiecce GOTOCUHTE3a C 00pa30BaHUEM OPraHHYECKHX
BEIIECTB, @ C THOENbI0 PACTEHMH M JKUBOTHBIX MPOUCXOAMT OKHCIIEHHE OPraHUYEeCKUX BEIIECTB C
BBIJIEJICHUEM YITIEKHCIIOTO ra3a;

4) yriekucinelii raz arMmocdepbl IOromaeTcs B mpouecce (poTocuHTe3a, a MPHU AbIXaHUU BbIIETSETCS B
armocdepy;

5) yriekucislif Ta3 aTMocQephl MOTIomaeTcs B mpoiecce GOTOCUHTE3a, a MPU CKUTAHUU OPTaHUYECKUX
BEII[ECTB BBIJIETSIETCA B aTMOC]epy.

20. YKAXUTE ITOCJIEAOBATEJIbBHOCTD ®A3 OIVIOJOTBOPEHU .

1) cnusiHUe TaMeT, WM CUHTaMU;

2) TUCTAaHTHOE B3aUMOJICHCTBUE U COMMIKEHIE TaMeT;

3) KOHTAaKTHOE B3aWMOJICHCTBUE TaMET M aKTHBAIINS STUIICKIICTKH.

21. YCTAHOBUTE ITOCJIEJOBATEJIbBHOCTb CTAJIM WHIAWBUJIYAJIBHOI'O PA3SBUTHSA
YEJIOBEKA, HAUMHAA OT 3UT'OTHI.

1) bopMupoBaHUe YEThIPEXKAMEPHOTO CEP/LIA;

2) obpazoBaHuE OIACTOMEPOB;

3) bopmMupoBaHuEe HEPBHOM CHCTEMBI;

4) popmupoBaHUE ME30/IEPMBI;

5) oOpa3oBaHue ABYXCIOWHOTO 3apO/IBIIIA.

22. BBIBEPUTE TPU ®YHKIINU IVIASMATUYECKOU MEMBPAHBI

1) obecreunBaeT NOCTYIUICHHUE B KIIETKY HOHOB U MEJIKUX MOJICKYIT;

2) obecrieunBaeT NepeIBUKEHIE BEIECTB B KIIETKE;

3) OTrpaHUYMBAET IUTOITIA3MY OT OKPYKAIOIICH CPeIbl;

4) yqacTByeT B MOTJIONIEHUHN BEIIECTB KJIETKOM;

5) mpuaaeT KiIeTke KecTKyo Gopmy;

6) cayxut marpureit as cuare3a nPHK.

23. BBIBEPUTE JIBA TIPU3HAKA HE TIOAXOJAIIUWE JJIA OIMMCAHUA TPAHCKPUIILMU ¥V
OYKAPUOT

1) oOpa3oBaHKe MOIUHYKJICOTHIHOM IETH;

2) coeMHSAI0TCSA HYKJIEOTH IbI, COJIEpIKale 1e30KCupuoo3y;



3) marpuueit cayxut monekyna JJHK;

4) MpOUCXOIUT B SIPE;

5) ynBoenue monexyns! JJHK.

24. YCTAHOBUTE ITOCJIIEJOBATEJIBHOCTbD ITPOLIECCOB OMBPMOHAJIBHOI'O PA3BUTUA
I[TO3BOHOYHbIX )XMBOTHbIX:

1) 3akuiajKa 3a4aTOYHBIX OPTraHOB 3apOJIBIIIA;

2) HampaBlIeHHBIC TIEPEMEIICHHS KIETOK U UX AU PepeHIInpPOBKa;

3) pa3BUTHE HEPBHOM IJIACTUHKH;

4) cnusiHMe AMLIEKJIETKU U CIIEpMAaTo301/1a U 00pa30BaHUE 3UTOTHI;

5) dopmMupoBaHHE MHOTOKJIETOUHOTO OIHOCIOHHOTO 3apOIbIIIa.

25. YIIOPAAOYUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA T1O BPEMEHU CYIIECTBOBAHNMA,
HAUMHAS C CAMOU IPEBHEN ®OPMBI:

1) Yenosek ymensblii;

2) KpoMaHBOHIIHI;

3) Heanpnepranbupbl;

4) YenoBek MpsIMOXOISIIIHIN;

5) ABCTpasonuTEK.

ITAJOHBI OTBETOB:

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

OTBET 542,131 14 1245|345 23,1 [2543,1| 1,34 | 25| 45231 | 514,32

YacTtb 2
B 3aganusix 26-30 pemure 3axaun:

3aganue 26. 3agaua Ne 1. Onpenenute, Kakas OKpacka I[BETKOB Oy/IeT y pacTeHUN ropoxa, MOTYyYeHHbBIX
OT CaMOOTBUIEHUS TOMO3UTOTHBIX POIUTEILCKUX (POPM C KPACHBIMHU M C O€IBIMU IBETKAMH, a TaAKKE OT
UX CKpELIUBaHUS MKy co00il.

Pemenue. O6e ponurenbekue GOpMBI TOMO3UTOTHBI, TOATOMY 3aIMMCh CKPEIIMBAHUM OYy/IeT CIeTYIOIICH:
— ot camoonbieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT nepekpecTHoro onbuieHus: P: AA x aa.

['omo3uroTHeie (OpMBI JAIOT €IWHCTBEHHBIM TUI TaMET, U MOATOMY MPHU HUX CIUSHUU OyIeT MONydeH
enuHCTBeHHBIN TN MOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBet. 1. KpacHolBeTKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (POPMBI C KPACHBIMH I[BETKAMU. 2.
Bce notoMku pacteHuil ¢ 6enpIMU [IBETKaMH OyayT OesTOIIBETKOBBIMH (OHU BCErJa TOMO3UTOTHBI). 3. Bee
pacTeHHuss OT CKpeUIMBaHUS  KPACHOLIBETKOBBIX TOMO3HTOTHBIX C  OEJIOIBETKOBBIMH  OyayT
KPaCHOIIBETKOBBIMU (JIOMUHAHTHBIN ()EHOTHIT), HO T€TEPO3UTOTHBIMH 110 TEHOTHITY.

3aganue 27. 3agaua Ne 2. Ha peOenka c I rpynmnoil kpoBu B pojioMe NMPETEHAYIOT JIBE POJUTENIbCKUE
Hapsl:

— 1 mapa: marts ¢ I, orer; ¢ IV rpynmnoii kpoBu;

— 2 nmapa: Mars co 11, orer c III rpynnoii kpoBu.

Kakoil mape npuHaanexut pedeHok?

Pemenue. Pebenok ¢ I rp. kposu no renorumny — [°I°. Takoe coueranue amneneit BO3MOXKHO TOJBKO B
cllydae, €cM raMeThl U OTLa, U Marepu OynyT coaepxkars amienu 1°. CrienoBarenbHO, 3Ta KOMOMHAIUS
T€HOB MOIVIa OCYIIECTBUTHCS TOJNBKO NMPH 3a4aTUU peOeHKa B CiIydae BTOPOW Mapbl, KOTZA MaTh U OTEI]
TeTEPO3UTOTHI. 3aAMUILIEM CXEMY CKPEIIMBaHHUS:

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

OueBHIHO, YTO TEepBasi CynpyKeckas napa NpeTeHa0BaTh Ha 3TOro peOeHKa HE MOXET, T. K. Y Hee MOT'YT
Ob1Th netH Tonbko co Il u Il rpynnamu kpoBu:

P:I°I° @ x IATBJ; F1: 50% IA 1° u 50%IB I° (y mereii 11 u 111 rp. KpoBH COOTB.).



OTtBer. PebeHOK NMpHHAUICKHUT BTOPOIL ape Cynpyros.

3ananue 28. 3agaua Ne 3. Onpenenute CpeqHUI pa3Mep JTMCTOUYKOB Y OJIOT0 KIIeBepa, MOTYy4EeHHOTO OT
CKpEILMBaHUs T€TOPO3UTOTHBIX PACTeHMH ¢ iucToukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenue. OnpezernsieM reHOTHUIIBI U 3aIUChIBAEM CKPEILIUBAHUE:

P: Vbav x V by v; onpenensiem ramersr: GP: 0,5V ba + 0,5v; G&': 0,5V by + 0,5v; nony4aeM IOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [TonyueHo 4 Tuna peHOTUNOB ¥ TEHOTHUIIOB B PaBHBIX COOTHOMIEHUIX. M3 HUX 1715 mepBoro Oyner
XapaKTepHa CBEPXIOMUHAHTHOCTb (CPEJHUN pa3Mep JIMCTOUYKOB 18 MMm).

3aganue 29. 3amaua Ne 4. Ilpoananusupyiite Xxapakrep Iepeladyd peLEeCcCUBHOIO, YacTHUYHO
CLIETIJIEHHOTO C I0JIOM, HACJIEACTBEHHOIO 3a001€BaHuUs OT MaTepH K IOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonbaa F1: $X AX a d XaY AF2:9X AX a; $X aX a;d XAY A ;
34X aY A 6onbHa

OrtBet. bone3ns nepenaercs oT Marepu yepes Ae€Tel U NPOSIBISIETCS TOJIBKO Y BHYYEK.

3aganue 30. 113 snemeHToB cooOmiecTBa (MOJEBKA, 3€PHO 3JIaKOB, (DUIIMH, XOPEK) COCTAaBBTE IMHUIIEBYIO
Lelb ¥ Ha OCHOBAHUM IPaBUJIA SKOJIOTHYECKOW MUPaMMJIbl ONPEEIIUTE, CKOJIBKO HYKHO 3€pHA, YTOObI B
JIECy BBIPOC OJMH (PYIIMH Maccoi 2,5 KT.

Orser:

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

3epHO 371aKOB
2500 kxr

B Yactu | m Yactu 2 mnpencraBieHbl 3aJaHMs, OTHOCALIMECS K TPEM YPOBHSIM CIIOKHOCTH:
«HU3KUI», «CPEIHHUI», «BBICOKMI». B 3aBUCHMOCTH OT THIIAa U TPYAHOCTH 3aJaHUs €0 BBINOJHEHUE
OLIEHUBAETCS Pa3HbIM YMCIOM OayljioB. BhIMOMHEHME KaXKIOTro 3a/laHUsl «HU3KOT0» YPOBHS CIIOXKHOCTH
onieHuBaercs 1 Oaymuiom. 3a BBINOJHEHHE 3aJaHUM «CPETHEro» YPOBHS CIOKHOCTH B 3aBHCHUMOCTH OT
MOJTHOTHI ¥ TPABUIIBHOCTH OTBETA MPUCBAaUBAETCS /10 2 OaIoB.

K 3agaHuio «BBICOKOTO» YPOBHSI CIIOXKHOCTH OTHOCUTCS pEIIEHHE CUTYallMOHHBIX 3ajad. 3a
BBIITOJIHEHUE 33JJaHUN «BBICOKOTO» YPOBHS B 3aBUCHMOCTHM OT IIOJIHOTBI M IPaBUIBHOCTU OTBETa
IpHUcBauBaeTcs 10 3-X 6ayioB.

3aaHusl «HU3KOTO» U «CPEIHEro» YpOBHEH CI0XKHOCTH MPOBEPSIOTCS aBToMarndecku. OTBETHI Ha
3aJlaHUs «BBICOKOT0» YPOBHS IIPOBEPSIIOTCS B PyUYHOM PEXKHUME.

Pacnipenenenue 3aganuii o ypoBHSIM CIOXKHOCTH TIPEJICTABIICHO B CIEIYIOIEH TabIuIIe:

YpoBeHb IIpouenTHoe
CJIOKHOCTH bann coaep:kaHue Tun Bonpocos

3ajaHus 3ajaHui

Husknii 1 50% - 3aJIaHMsI ¢ BBIOOPOM OJTHOTO MIPAaBUIIBHOTO OTBETA

Cpennniit 2 33% - MHO>KECTBEHHBIN BBIOOD;
- BONpPOCBl  HA  YNOPSIJOYMBAHUE  WIHU
YCTaHOBJIEHHE MPaBUIIbLHOMN MOCIIEI0BaTEIbHOCTH

Beicoknii 3 17% - 3aJa4M, MPEeayCMaTpUBAIOIINE pPA3BEPHYTHIN
OTBET




Kpurepun onenuBanus:

Ounenka IIpoueHT BHINOJIHEHUSI
«OTJIMYHO» 85-100%
«XOpOLIO» 70-84%

«yIOBJIETBOPUTEIIBHO» 50-69%

«HEYOOBJIICTBOPUTECIIBHO»

menee 49%




