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1. MACIIOPT ®OHJA OHEHOYHbBIX CPEJIACTB

OcBoenue conepxanus yueOonou aucuuriaunabl OY][.13 buonorus obecriednBaeT AOCTHKECHHE
obOydaronmmucs pe3ynsratoB, mnpeaycMorpeHHbIXx OI'OC COO u ®I'OC CIIO mo crnenuaabHOCTSIM
3HAHHUSIMH, YMEHHSIMH, KOTOpble (GOpMHUPYIOT ob0ume U mpodeccHOHANbHbIE KOMIETEHIIMH, a TaKKe
JUYHOCTHBIMU PE3Y/IbTaTaMH, OCBaBaEMbIMU B paMKaX IIPOTPaMMbl BOCTIMTaHUS:

yMeThb:

Y1 - onpenensrs KuBbie 0OBEKTHI B IPUPO/IE; MPOBOAUTH HAOIIOACHHS 32 SKOCCTEMaMU IS B bI-
SBJICHUSI €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHU I, HHTEPIIPETUPOBATh PE3YILTAaThl HAOTIOICHUH ;

Y2 - npoBOAUTH MPOCTEHIIE OMOJIOTHYECKHE IKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C COOJTIOICH U -
€M MpaBmI OE30MaCHOT0 OOpaIeHs ¢ 00beKTaMU U 000pYIOBaHUEM;

¥3 - ucnonp3o0BaTh HHPOPMALIUIO OMOJIOTHYECKOTO XapaKTepa U3 Pa3IMYHbIX HCTOYHUKOB;

Y4 - nporao3upoBarh MOCIAEACTBUSA CBOCH JIEATEIBHOCTH MO OTHOILCHUIO K OKPYKAIOILEH cpenie,
COOCTBEHHOMY 3/10pPOBbIO; 000CHOBBIBATh U COOJIIOAATH MEPhI MPOQHIAKTUKU 32001€BaHU.

3HATH:

31 - ctpoeHue, MHOrooOpa3ne U 0COOEHHOCTH KHUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHu3alluu, 3a-
KOHOMEPHOCTH IMPOTEKaHUsI OMOJOTMYECKUX MPOIIECCOB M SBJICHUM B OKpYXKalOLIeH cpene, IeNOCTHYIO
Hay4yHYIO0 KapTUHY MHPa, B3aUMOCBSI3H M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

32 - 3HaUUMOCTD JOCTHIKEHHUI OMOJIOTUYECKON HAYKH M TEXHOJOTHH B MPAKTUUYECKON JESTEIhHO-
CTH Y€JIOBEKA, PA3BUTUH COBPEMEHHBIX MEUILIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOIOTUMN .

o0me KOMIeTeHUMH:

OK 01. BeiOuparp criocoObl peleHus 3a1a4 NpopecCHOHANBHON NeSTeTbHOCTH TPUMEHUTEIBHO
K pa3JIMUHbIM KOHTEKCTaM.

OK 02. Vcnionb3oBaTh COBpEMEHHbIE CPEJCTBA MIOUCKA, aHAJIM3a U UHTEpPIIpeTally UHpopMaLuu,
¥ WHQOPMAIIMOHHBIE TEXHOJIOTUH IS BHITTOTHEHUS 33/1a4 MPOPECCHOHABHOM 1eATeIbHOCTH.

OK 04. DpdexTBHO B3auMO/ICHCTBOBATH U PabOTaTh B KOJUICKTHBE U KOMAH/JIC.

OK 07. CopeiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH Cpeipl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHHS 00 M3MEHEHHH KINMaTa, MPUHIUIB OepeXIIMBOrO MPOU3BOACTBA, YPPEKTUBHO IEHCTBOBAThH B
Ype3BbIYANHBIX CUTYALIUSIX.

npog eccuoHaIbHbIE KOMIIETe HIIUU:

IIK 2.2. IInanupoBaTh U OPraHU30BHIBATH MEPOMPUATHUS MO COOIIONEHUIO HOPM O€30MaCHBIX
YCIIOBUM TpyZa.

JIMYHOCTHBIE pPe3yJabTaThl:

JIP 9 Cobmnronaronmii ¥ mpornarasupyonMil mpaBuia 310poBOro U 6e30nacHoro oopasa >ku3HH,
CIOpTa; TpeAyNnpexIaronmidi 100  MPEOoAOJICBAIONMN  3aBUCMMOCTH  OT  aJlKOrojisi, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHHIX UTP U T.J. COXpaHSIOUMN ICHXOJIOTHYECKYI0 YCTOMYMBOCTH B
CUTYaTUBHO CJIOKHBIX UM CTPEMUTEIBHO MEHSIOLMXCS CUTYALIUSIX.

JIP 23 [lonydyenue oOydaronmMucs BO3MOKHOCTH CaMOPACKPBITUS U caMopeaIn3alus JUYHOCTH.

JIP 30 IlonuMaronmii CyIHOCTP M COLUMAJIBHYIO 3HAYMMOCTH CBOCH Oymymiel mpodeccun,
MPOSIBIIIIONMM K HEM YCTOWYHMBBINA HHTEPEC.

®opmoil MPOMEXYTOYHON aTTecTalluy M0 y4eOHOM TUCHUIUIMHE sSBJseTcs Aug ¢ epe HIMPOBaH-
HBIH 3a4eT.



2. PE3YJIBTATHI OCBOEHHUSI YYEBHOM JUCIHUILIAHEI,
INOJVIEKAIIIME ITPOBEPKE

2.1. B pe3ynsrare aTTecTaliy 10 y4eOHOM JUCHUIUIMHE OCYIIECTBIISETCS KOMILJIEKCHAs TPOBEpKa
CJICAYIOMX YMEHHUH U 3HAHUH, a TakKe TUHAMHKAa (GOPMHUPOBAHUS OOIIMX KOMIIETCHIIUN M JTMYHOCTHBIX

PE3YIBTAaTOB B paMKax IIporpaMmMbl BOCTIMTaAHUS:

Pe3yabTarsl 00ydeHHsi: yMeHMsl, 3Ha-
HUSI M KOMIIETEHIIUH, JHYHOCTHbIE pe-
3yJIbTATHI

Ilokazaresin OLEHKH pe3yjabTara

dopmMa KOHTPOIA M
OLeHMBAHUS

YMeThb:

Y1 - ompenenats XKuUBbIE 0OBEKTHI B IPH-
polie; MPOBOAUTH HAOJIONEHMS 3a IKOCH-
CTeMaMH ISl BBHISBICHUSI €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX M3MEHEHWH, WHTepIpe-

cOpMHUPOBAHHOCTE YMEHUH  ONpEnesTh
JKUBBIE OOBEKTHl B NPHUPOJE; MPOBOJIHUTH
HaOrONeHUS 3a IKOCHUCTEMaMHU ISt

BBIABJICHUSA CCTCCTBCHHBIX W AHTPOIOTCHHBIX

OnenrBaeMasi AUCKYCCHS.
TectupoBaHue.

Pesynsrar BeINOIHEHMS
MIPAaKTUUECKUX 3aHATUH U

THPOBATh PE3yJBTAThl HAOJIFOACHHUIA; W3MCHCHHH, WHTEPIPETHPOBATh PE3YIBTAThl | CAMOCTOSTENBHBIX paboT
OK 01, OK 02, OK 04, OK 07, IIK 2.2 HaOroneHU

JIP 23, JIP 30

Y2 - nmpoBouTe mpocteiiine OWONOTH- | mpHoOpeTeHHe OTIBITa NpOBOUTE | Pe3yssraT BBITOJHEHUS
YECKHE SKCIEPUMEHTAIbHBIC HCCIENOBa- [ MpocTeifmme OuoJoTHYECKUE | JaOOPATOPHBIX paboT
HUSI C COOJIONEHUEM MPABUII OE30MaCHOTO | IKCIEPHMECHTAJbHBIC HCCIICIOBaHUS c

oOpartieHus ¢ 00BEKTaMHU U 000PYIOBaHH- | COOIOICHHEM MpaBmII 6e30macHOTo

eM;
OK 01, OK 02, OK 04, OK 07, TIK 2.2
JIP 23, JIP 30

oOpareHust ¢ 00bEeKTAMH U 000pyI0BaHHEM

¥3 - ucrnonp3oBaTh HHPOPMAIUIO OUOJIO-
THYECKOTO XapakTepa M3 pa3iM4yHbIX HC-
TOYHHUKOB,;

OK 01, OK 02, OK 04, OK 07, TIK 2.2

JIP 9, JIP 23, JIP 30

Cc(OPMHUPOBAHHOCTh ~ YMEHHS  KPUTHYECCKU
OLICHMBaTh HMHGOpPMAILMI0 OHOJOTHIECKOTO
COJIep’KaHUs, BKIOYAIONIYIO IICEBIOHAYIHBIE
3HAHUA W3 Pa3IMYHBIX HCTOYHHKOB (CpencTBa
MaccoBOW MH(pOpPMANNH, HAyTHO -TIOMYIIPHBIC
MaTepHabl)

®poHTaNBHBIA OTIPOC.
OneHuBaeMast AUCKYCCHSL.
OO6cyxeHue 1Mo Bompocam
JIEKIUH.

TectupoBaHue.

3amuTa Keiica.

Pesynsrat BIMOTHEHUS
MIPaKTHUYECKUX 3aHITHI,
KOHTPOJIGHBIX U
CaMOCTOSITEIIEHBIX paboT

Y4 - nporHo3upoBath MOCIEICTBUS CBOEH
JIEATeIbHOCTY 110 OTHOLIEHHIO K OKpY-
JKaromeil cpene, COOCTBEHHOMY 3H0pO-
BbI0; OOOCHOBBIBATH U COOIIONATE MEPHI

c(hOpPMHUPOBAHHOCTE YMEHHI NMPOTHO3UPOBATH
MO CJIC/ICTBUS cBOCH JIeSITEIbHOCTH mno
OTHOIIEHUIO K OKpYyXarouen cpene,
COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBBIBATH U

OneHuBaeMast JUCKYCCHSL.
TectupoBaHue.

Pesynsrat BeIMOMHEHUS
IPaKTUYECKUX 3aHATUN U

Ipo(QUIAKTUKY 3a00JICBaHHUI; cobmomath MEPBL IpO(UIAKTUKA | CAMOCTOATEIBHBIX PabOT
OK 01, OK 02, OK 04, OK 07, IIK 2.2 3a00JIeBaHUI

JIP 9, JIP 23, JIP 30

3HaTh:

31 - ctpoenmne, MHOTOOOpA3ue U 0COOCH- | CHOPMHUPOBAHHOCTS 3HAHMH O CTpoeHuW, | PPOHTANBHEIN OmpoC.
HOCTH JKMBBIX CHCTEM pa3HOTO YpPOBHsS | MHOrooOpasuu ¥  OCOOCHHOCTAX JKMBBIX | OLeHHMBaeMas JUCKYCCHS.
OpraHu3alMy, 3aKOHOMEPHOCTH IIPOTEeKa- | CUCTeM  pa3HOro  ypoBHs  opranmsauuy, | OGCysKIeHHe 10 BOmpocam
HUsl OMOJIOTHMYECKUX IPOLECCOB U sBJE- | 3aKOHOMEPHOCTSIX NPOTEKAHUS | JICKLIHUH.

HUH B OKpY’Karolled cpene, LEIOCTHYIO
HAy4YHYI0 KapTHUHY MHpa, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HayK;
OK 01, OK 02, OK 04, OK 07, IIK 2.2

JIP 9, JIP 23, JIP 30

OMOJIOTHYECKUX TMPOLIECCOB U SBICHUHA B
OKpyXarollleil cpele, LEJOCTHOW Hay4yHOU
KapTHUHE Mupa, B3aUMOCBA3AX )4

B3aMMO03aBUCUMOCTAX €CTCCTBECHHBIX HAyK

TectupoBaHue.
Pesynbrar BeINOSHEHUS
MIPaKTUUECKUX 3aHATHUH,
KOHTPOJIbHBIX U
CaMOCTOSITEJILHBIX PadoT

32 - 3HAYUMOCTH JOCTHIKEHUH OHOJIOTH-
YECKOM HayKd M TEXHOJIOTUH B MpAKTUYeE-
CKOM JeATeNIbHOCTH 4YeJOBEKa, Pa3BUTHU
COBpPEMEHHBIX MEIMIIMHCKUX TEXHOJOTUH
1 arpoOUOTEXHOJIOTH;

OK 01, OK 02, OK 04, IIK 2.2

JIP 23, JIP 30

c(hOpPMHUPOBAHHOCTh 3HAHUH O 3HAYUMOCTH
IOCTIKEHUI OHOJIOTHYECKO HaykKu W
TEXHOJIOTUA B TMPAKTHUYECKOU JeSITeIbHOCTH
YyeJoBeKa, pa3BUTUH COBpPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTHI "
arpoOMOTeXHOJIOTHI

3ammuTa Kewnca.

Pesynsrar BeInOIHEHMS
MPAKTUYECKUX 3aHATHH U
CaMOCTOSITENIbHBIX paboT




3. OIEHKA OCBOEHMSI YYEBHOM JUCIUATIIUHBI
3.1. ®opMbI U METO/bI OlLIe HUBAHUS

IIpenmerom OLEHKU ciayKaT yMeHuUs U 3HaHus, npegycMorpeHHbie ®I'OC COO u @I'OC CIIO.

KoHnTposb u oOmeHKa pe3yIisTaTOB OCBOEHMS Y4e€OHOM AMCIUIIMHBI  OCYILECTBIISETCS
IpernojaBareleM B Mpolecce MPOBEACHUS aylUuTOPHBIX 3aHATHH. TeKylmii KOHTPOJIb OCYILECTBIISETCS B
dopme: (poHTaTBHOrO OHpOCa, OLEHUBAEMOW IUCKYCCHM, OOCYXIEHHS II0 BONpOCaM JIEKIIHH,
TECTUPOBAHMS, BBINOJHEHUSI J1a0OpaTOPHBIX pabOT M MPaKTUUECKUX 3aHATHH, BBIITOJIHEHUS
BHEAyIUTOPHBIX CaMOCTOATENbHBIX paboT. IlpomexyrouHas arrecrauus MNpoBOIUTCS B  (opme
mddepeHIUPOBAHHOTO 3a4eTa.

3.2. Kogugnkarop oie HOYHBIX CpPeICTB

(I)yHKIII/IOHaJIBHbIﬁ NMPU3HAK OLCHOYHOIO CpeacTBa (Tl/ll'l

Kona ouenouHoro cpeacraa
KOHTPOJILHOTO 3a/IaHUsl)

@DpoHTaNbHBINA 0IPOC DO
ITpaktuueckoe 3anstue Nen I13 Nen
JlaGoparopHas pabota Nen JIP Nen
TectupoBanue T
OueHnBaeMas 11MCKyCCHs o4
OOcyxaeHue o BOIpocam JISKIUU OJI
KonTponsHas padota Nen KP Nen
Keiic-3anaua K3
3amaHus A1 CaMOCTOSATEIbHON pabOTHI: CP

- 3aMOJIHEHHE Ta0IuII,

- pa3paboTKa JEHTHI BPEMEHHU;

- pa3paboTka MEHTAJIbHOMN KapThI,

- YCTHOE COOOIIEHHE C Mpe3eHTallueH;

- pa3paboTKa TII0ccapus;

- COCTaBJIEHUE CXEM KPYrOBOPOTa BEILIECTB;

- COCTaBJICHUE )KM3HEHHBIX [TUKIOB PACTEHUU 1O OT/ENIaM.
JuddepentinpoBanHblii 3a4€T 3




3.3. KoHTpoJIb ¥ OLleHKA OCBOeHUsl Y4eOHOI THCIMIIMHBI M0 TeMaM (pa3aeiam)

DJieMeHT y4eOHOM

q)OpMI)I H METOAbI KOHTPOJIS

Texkyumii KOHTPOJIb

Py0e:xHbIi1 KOHTPOJIb

HpOMe)KyTO'lHaﬂ arrecranus

AHCIMIIIHHDL ®opmbl TpoBepsieMble ®opmbl | [Iposepsiembie 3, Y, OK, | ®opma IIpoBepsieMble
KOHTPOJISA 3,Y, OK, IIK, JIP KOHTPOJISA 11K, JIP KOHTPOJISA 3,Y, OK, IIK, JIP
Paznen 1. Knerka — KP Mol V3, 31, 13 V3, 31,
CTPYKTYPHO- OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
¢ yHKIMOHAJILHASA JIP 23, JIP 30 JIP 23, JIP 30
e TMHNTIA JKUBOT0
Tema 1.1. buonorus | @O V3, 31,
kak Hayka. OOmps | CP Nel OK 01, OK 02,
XapaKTepUCTUKA Ilposepxa JIP 23, JIP 30
JKU3HU mabauy
Tema 1.2. | O[] V2, V3, 31,
CtpykrypHO- JIP Nel OK 01, OK 02, OK 04,
(GyHKIMOHATBHAS 113 Nel JIP 23, JIP 30
OpraHM3aIu s KIIETOK CP Ne2
IIposepxa
MEHManbHOU
Kapmul
Tema 1.3. | @0 V3, 31,
CrtpykTypHO- 113 Ne?2 OK 01, OK 02,
GbyHKIIHOHATBHBIE CP Ne3 JIP 23, JIP 30
(akTopbl IIposepka
HACJIEICTBEHHOCTH enoccapust
Tema 1.4. OOwmen | @0 V3, 31,
BEILIECTB u | CP Ne4 OK 02,
IIpEBpALLECHHUE IIposepka JIP 23, JIP 30
OHEPTHU B KICTKES maoauyvl
Tema 1.5.| OJ V3, 31,
JKu3HeHHBIH uukia | CP Ne5 OK 02, OK 04,
KIICTKH. Murtos. | I[Iposepka JIP 23, JIP 30
Melio3 JICHM bl




6pEMEHU

Paznen 2. Crpoenue KP No2 V3, 31, /3 V3, 31,
H ¢ yHKIMn OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
OpraHuzma JIP 23, JIP 30 JIP 23, JIP 30
Tema 2.1. Ctpoenue | O/f V3, 31,
Oopra"u3ma CP No6 OK 02, OK 04,
IIposepka JIP 23, JIP 30
MEHMANbHOU
Kapmul
Tema 2.2. ®opwmsl | PO V3, 31,
Pa3MHOXEHUS CP Ne7 OK 02,
OpraHu3MOB IIposepka JIP 23, JIP 30
maoauybl
Tema 2.3. Outorenes | T V3, 31,
pacteHuil, xuBoTHbIX | CP Ne§ OK 02, OK 04,
Y 4eJoBeKa IIposepxa JIP 23, JIP 30
JIeHm bl
8peMmeH,
HCUSHEHHBIX
YUKTL08
pacmenuli no
omaoenam
Tema 24.| @O V3, 31,
3aKOHOMEPHOCTH T OK 01, OK 02, OK 04,
HacJeJOBaHUs 113 No3 JIP 23, JIP 30
CP Ne9
IIposepxa
enoccapust
Tema 25| T V3, 31,
CremieHHoe 113 Ne4 OK 01, OK 02,
HacJe0BaHue CP Nel0 JIP 23, JIP 30
MPU3HAKOB IIposepxa
enoccapust
Tema 26.| T V3, 31,
3aKOHOMEPHOCTH 113 No5 OK 01, OK 02, OK 04,




U3MEHYUBOCTU JIP 23, JIP 30
Paznen 3. Teopus /3 V3, 31,
IBOJIIOLUH OK 02, OK 04,
JIP 23, JIP 30
Tema 3.1. Hcropusa | @O V3, 31,
3BOJIFOIIMOHHOIO CP Nell OK 02, OK 04,
Y4EHHUSL. IIposepka JIP 23, JIP 30
MUKpOIBOIIOIHS enoccapus,
JIeHM bl
8pemeHuU
Tema 32.104 V3, 31,
MakpoaBoJronus. CP Nel?2 OK 02, OK 04,
BozuuknoBenue u | Ilposepka JIP 23, JIP 30
pa3BUTHE >KU3HU Ha | JleHmul
3emie epemeHu
Tema 33. | @O V3, 31,
[TpoucxoxneHue CP Nel3 OK 02, OK 04,
YEJI0BEeKa — | IIposepka JIP 23, JIP 30
aAHTpPOIIOTEHE3 JIeHM bl
epemeHuU
Paznen 4. Jxoaorus KP Ne3 Vi, V3, 31, 13 Vi, V3, 31,
OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
OK 07, IIK 2.2, OK 07, IIK 2.2,
JIP 9, JIP 23, JIP 30 JIP 9, JIP 23, JIP 30
Tema 4.1. | T Vi1, V3, 31,
DKOJIOTUYECKUE OK 01,0K 02, OK 07,
(dakToppl W Cpemsbl JIP 23, JIP 30
KU3ZHH
Tema 4.2. | 113 No6 Vi, V3, 31,
[omymnsuus, CP Nel4 OK 01, OK 02, OK 07,
COOOIIIECTBA, IIposepka JIP 23, JIP 30
JKOCHCTEMBbI cxem
Kpy2oeopoma
seujecms
Tema 4.3. buocdepa - | O4 V1, V3, V4, 31,




mro0aIpHas T OK 01, OK 02, OK 07,
9KOJIOTHYecKas JIP 23, JIP 30
cHucTeMa
Tema 4.4. Bnusaue | T Vi1, V3, V4, 31,
AQHTPOIIOTEHHBIX 113 Ne7 OK 01, OK 02, OK 04,
(hakTopoB Ha OK 07, I[IK 2.2,
ouocepy JIP 23, JIP 30
Tema 4.5. Bmusuaue | O/ V2,V3, V4, 31,
COLIMAJIbHO- JIP No2 OK 02, OK 04, OK 07,
DKOJIOTHYECKUX IIK 2.2,
(akTopoB Ha JIP 9, JIP 23, JIP 30
3JI0POBBE YEIOBEKA
Paznen 5. buoJsiorus Sawyuma K3 | V3, 32, 13 V3, 32,
B JKM3HHU OK 01, OK 02, OK 04, OK 01, OK 02, OK 04,
IIK 2.2, TIK 2.2,
JIP 23, JIP 30 JIP 23, JIP 30
Tema 5.1. | 113 Ne§ V3, 32,
Bbuorexnoioruun B | CPANel5 OK 01, OK 02, OK 04,
JKU3HU KaKIIOTO IIK 2.2,
JIP 23, JIP 30
Tema 5.2. | 113 Ne9 V3, 32,
buorexnomoruun B | CPNel6 OK 01, OK 02, OK 04,
MIPOMBIIUIEHHOCTH IIK 2.2,

JIP 23, JIP 30




4. 3ATAHMSA JIJISI OIIEHKA OCBOEHMS YYEBHOM JAUCIHUATLIVHBI
4.1. Texynmii KOHTPOJIb

Texkyumii KOHTPOJIb TPOBOAWUTCA Ha IIJAHOBBIX 3aHATHSAX M B XOJ€ IMPOBEPKHU
CaMOCTOSITeIBHBIX pa0OT. [TTaBHAS IeNh TEKYHIET0 KOHTPOJSI - ONEpaTHBHAs OIEHKAa PaOOThHI
npernojaBaresi W Oo0ydaeMbIX, a TakKe WX HWHIWBUIYAJIBHBIX OCOOCHHOCTEH. DyHKIUH
TEKYILIETO KOHTPOJIS: COACWMCTBYeT Oojiee OMEpaTUBHOMY BBISBICHUIO OTCTAIONMX  JUIS
HAJJICXKAIETO pPEarupoBaHUs; ONTUMHU3UPYET WHIUBUAYaIbHBIC 3aHSTUS, PAMOHAIU3HPYET
paboTy ¢ MpOrpaMMHBIM MaTepUATIOM.

DopMBI TEKYILIET0 KOHTPOJIS

3amaHus, HampaBlICHHbIE Ha CHCTEMaTH3allUl0 ©  0000IIEHHWE TEOPEeTUUECKOM
uHopMaluu:

- 3alloJIHeHUE TaOIHIL;
pa3paboTKa JIEHTHI BPEMEHU;
pa3paboTKa MEHTAITHHOUW KapThI;

- pa3paboTka moccapus,

- COCTaBJICHHE CXEM KPYrOBOPOTa BEILECTB;

- COCTaBJICHHUE )KU3HEHHBIX IIUKIOB PACTEHUI 0 OT/EIaM.

3amaHus, HalpaBJIeHHbIE HA (JOPMUPOBAHUE UITU TTPOBEPKY 3HAHUIA:

- (pOHTABHBINA OIPOC;

- OlleHUBaeMas JUCKYCCHUS;

- o0cyeHune 1o BOIpocaMm JIeKIUH;

- TECTHPOBAHHC;

- YCTHBIE COOOIIECHUS C MPe3eHTaI[UEeH.

3amanus, HapaBJIeHHbIC Ha GOPMHUPOBAHUE MPAKTHICCKUX YMECHUN U HABBIKOB

- nabopaTtopHas paboTa;

- MpaKTUYecKoe 3aHsATHE (peIleHHe 3a7ad; MPAKTHKO-OPUEHTHPOBAHHBIE pacUETHHIE
3a7[aHusT; Keic Ha aHaIW3 HHQOpMaIun).



4.1.1. 3apanus, HanpaBJIeHHbIe HA CHCTEMATH3alMI0 M 00001eHHE TeopeTHYeCKOM
uH$ opManu

4.1.1.1. 3anoj1He HUE TAOJIHII

Paznea 1. KyieTka — cTpYKTYPHO-() YHKIIMOHAJILHAS €IMHULIA 5KUBOIO

Tema 1.1. Buosnorus kak Hayka. O01asi XapakTe puCTHKA KU3HU

Pesyabrat o0yyeHus mo teme: OnuCbIBaTh METO/BI HCCIIENOBAHUS HA MOJIEKYISIPHOM U
KIIETOYHOM YpOBHE.

1. 3anmonnenue TAOJMUIBI C ONHCAHHEM METOJAOB MHMKPOCKONMUPOBAHMA € MX
JAOCTOMHCTBAMM U HEJJOCTATKAMHM.

@opMyJIHPOBKA 3aIaHMA: 3a110JIHUTE Tabauy «OCHOBHbBIE MUKPOCKOIIMYECKUE METO/IbI
UCCIIEIOBAHUS», JIaB KPAaTKyl0 XapaKTepPUCTUKYy METOJOB, YKa)XKUTE€ UX JOCTOMHCTBA H
HEJIOCTaTKH, UCIIOJB3Ys MaTeprai JeKIui, yaeOHUKaA, HHbIC NCTOYHUKHA HHMOPMAIIHH.

Ta6n1z1ua - OCHOBHEIC MUKPOCKOIMNUYCCKNEC METOJAbI NCCIICAOBAHU S

Kparkas HocronnctBa Mmerona | Hemocratku merona
HasBanue meTona
XapaKTEePUCTHKA (+) (-)
CsemyiononbHass MHUK-
pocKonus
TeMHOMNOJIBHAsE MHKpO-
CKOITHS

Konrtponupyemsbie komnerenuun: OK 02

2. 3anoJHeHHe Ta0IULbI «BKJIa y4eHbIX B pa3BUTHE OHOJIOTHU».

®opMyJIMPOBKA 3aaHMs: 3aM0JHUTE TaOMuIy «BKi1ag ydeHbIX B pa3BUTHE OMOJIOTHH »,
yKa3aB y4eHOIo, BPEMEHHOW Iepuoj paboThl HAJl OTKPBITHEM U JIaiiTe KPaTKyI0 XapaKTepUCTUKY
OTKPBITHS, UCIIOJIB3YsI MaTepua JeKUUH, yaeOHMKa, MHbIE HCTOYHUKH UH(POPMALIUH.

Tabnuia — Bkiag ydeHbIX B pa3BUTHE OMOJIOTHH

Y4enslit BpemenHou nepuon KpaTtkast xapakrepuctiuka paboThl yueHOTO

KonTtponupyemsbie komnerenuun: OK 02

3. 3anojiHeHHe CPABHMTEJIbHOW Ta0JMUbI CXOACTBA W PAIUYHIl KMBOIO M
HEeKHBOIO.

®opmyaupoBKa 3agaHusi: 3arnosHuTe Tabmuny «CpaBHUTENBHAs XapaKTepPHCTHKA
00BEKTOB JKMBON M HEXUBOW MPHUPOABI», MCIONb3YSd Marepuan JeKUHH, ydeOHHKa, HHbIE
WUCTOYHUKHA WH(POPMALIHH.

Tabauna - CpaBHUTENIbHAS XaPAKTEPUCTHKA OOBEKTOB JKUBOM U HEXHBOIM IPUPOJIBL.

Kpurepuu cpaBHeHus O06bekThl HeXUBOU MpUpoibl | OOBEKTHI )KUBOM TPUPOIBI

Knerounoe crpoenue

Hanuuue osHeprum s cyie-
CTBOBaHHUI

OOmeH BemecTB (NMUTAHHE, JIbI-




XaHUE U BbIJIEJICHUE)

Poct

PasButne

Paznpaxxumoctb

[lepenBuxenue

Konrtponupyemsbie komnerenuun: OK 02

Tema 1.4. O0MeH BelleCTB M NpeBpallieHHE YJHEPIruM B KJIETKe
PesyabraTt 0o0yueHusi mo reme: OnucbiBaTh OCHOBHBIE YHEPIETUUECKUE U TIIACTUYECKUE
IIPOLIECCHI KIETKU.

3ano/iHeHHe CPABHUTEJILHOM TAa0IMIIbI XapAKTE PUCTUK TUIIOB 00MeHA BelleCTB

@opMyIMpPOBKA 3aJaHUsI: 3alOJHUTE CpPaBHUTENbHYIO TaOnuiy «OOMEH BelecTB M
MPEBpALICHUE YHEPTUU B KIETKE», YKa3aB 3Tallbl, MECTO U YCIOBHUS MPOTEKAHUS, YUACTBYIOLIME
BEILECTBA, CyTh MIPOTEKAIOLMX MPOIIECCOB U PE3YIIbTaT, UCIOJb3ysl MaTepual JeKIui, yaeOHuKa,
WHbIE UICTOYHUKU WHGPOPMAIUH.

CpaBHuTtenbHas Tabnuna - OOMeH BeIIeCcTB U NpeBpallieHne 3Heprun B kietke (buocun-
Te3 Oenka, DoTocuHTE3, DHEPreTUUECKU OOMEH )

Cytb
Mecro VYyactByto- T
Ycnosus MPOTEKAI0-
[Ipoueccel OTanbl | TpOTEKa- nme PesynbTar
MPOTEKAHUS X TPO-
HUS BeIlleCTBA
1[ECCOB
buocunres
Oenka
DoTOCUHTE3
OHepreruye-
CKUit 0OMeH

KonTpoaupyembie komnetennuu: OK 02

Pa3ne 2. Crpoenue ¥ ¢ VHKIIMHA Opralnu3Ma
Tema 2.2. ®opMbl pa3MHOKEe HUSI OPraHU3MOB
Pe3yabraT 00yueHusi Mo TeMe: XapakTepru30BaTh CIOCOOBI PA3MHOXKEHUSL.

3anmosiHeHHe Ta0MMIBI € KPATKOM XApaKTepUCTHKON M npuMepaMu  ¢QopMm
Pa3MHOKeHUSI OPraHu3MOB

@opMyJMpOBKa 3aJaHMA: 3anoiIHUTE Tabuuny «OCHOBHBIE THUIIBI Pa3MHOXKEHUS,
yKa3aB CyYIIECTBEHHbIE IPU3HAKM IPOLECCOB Pa3MHOXKEHWs, INPUBEIUTE IPUMEPHI OPTaHU3MOB,
Pa3MHOXKAIONMXCS 3TUM IIyTEM, HCIIOJB3ysS Marepuai JICKIUi, ydeOHUKa, MHBIE MCTOYHHUKU
uHopMalmu.

Tabnuua - OCHOBHBIE TUITBI PA3MHOKEHU S

Tun pasMHOXKEHUS
Oecronoe MOJIOBOE

IIpusHaku

KommaectBo ocobeli 1151 pa3MHOKEHHUS

Kakoii THD KIETOK DIpPUHUMAeT YydacTUE B
pa3MHOXKEHUU

M3 xakux KIE€TOK MOSBIISCTCS HOBBIN OpraHu3M




buonornueckass ocHoBa  pa3MHOXeHUs  (3a
VCKITIOYCHNEM BBICIIMX PACTCHHH)

CKOpOCTh YBETMYECHHSI YUCICHHOCTH 0CO0EH

I'eHeTHyeckue 0COOEHHOCTH TTOTOMCTBA

HpI/I‘-II/IHa MOSABJICHHUA  HOBBIX IIPHU3HAKOB Y
IIOTOMCTBA

[MpucnocoOuTenbHbIE  BO3MOXKHOCTH ~ HOBBIX
OpraHM3MOB

3Ha4€HUE PA3MHOKEHHUS

CnocoObl pa3MHOKCHUS

[Ipumepsl OpraHu3MOB, KOTOPBIM CBOMCTBEH JAH-
HBII T Pa3MHOXKEHUS

KonTposaupyembie komnetenmuu: OK 02

Kpurtepuu oneHnBanus:

«5» - TabnIa BEINOJHEHA B ITOJJHOM O00BEME;

«y» - B XoIe 3alOJIHEHHS TaONMIIBI MaTepHal OTPAXKEH HE TMOIHOCTHIO, HMEIOTCS
HE3HAYUTCIBbHBIC HCTOYHOCTH, HEAOUYCTHI,

«3» - B XoJIe 3alOJIHCHHS TaONHIIBI MarepHall OTPAXKEH HE IOJHOCTBIO, MMEIOTCS
3HAaYUTCIBHBIC HCTOYHOCTHU, HCAOYCTHI,

«2» - Tabmuma oTpaxaet MeHee 50% marepuana uii He BBITIOJIHCHA.




4.1.1.2. PazpaboTka J1eHTHI BpeMeHH

Paznea 1. KileTka — cTPYKTYPHO-() YHKIMOHAJIbHASI € IMHHIIA }KUBOTO
Tema 1.5. ZKuzHe HHbIH MUK KjIeTKA. MuT03. Meiio3
Pe3yabrar o0yueHusi mo TeMe: Xapakrepu30BaTh KU3HECHHBIN ITUKIT KIETKH.

Pa3paboTka JeHTHI BpeMeHM :KH3HE HHOTO0 IMKJIA KJIeTKH

®opMyJIMpPOBKa 3aJaHMsi: CO3JaiiTe JIEHTY BpPEMEHM, OTPAXKAIOIIyl0 IIPOLECCHI,
npoucxojsdnme B - KiIeTke. Ha3BaHus TpoOIECCOB  JOMKHBI  OBITH  PACHOJIOKEHBI B
COOTBETCTBYIOIIEW >KM3HEHHOMY LMKIY KIETKH TI0CIEeI0BaTEIbHOCTH, OCHAILEHbl KpPaTKUM
ONMCAHUEM, IPUIIOKEHBI UIUTIOCTPALIUH.

3aaHue BBIOJIHSETCSA B MAJIbIX Ipymnmnax (3-4 yenoseka).

Konrpoaupyembie komnerennuu: OK 02, OK 04

Paznen 2. CTpoeHue ¥ () YHKIMHM OpraHusma

Tema 2.3. OHTOreHe3 pacTeHui, ;)KHBOTHBIX H YeJIOBEKa

Pesyabrat o0yyenuss mo teme: OnuceiBaTh CTaAUMM OHTOT€HE3a PACTEHUM, )KUBOTHBIX U
YeJloBeKa.

Pa3paboTka JieHTBI BpeMeHH € XapaKTepPHUCTHKOW J3TAalOB OHTOreHe3a OTHAeJIbHOM
IpyINinbl ;KUBOTHBIX HJIM Ye€JI0BEKa.

DopMyIHPOBKA 3aJaHUsA: CO3JANTE JICHTY BPEMEHH, OTPAXKAIOLIYI0 3TAallbl OHTOICHE3a
OTZEIBHOM TPYIIIbI JKUBOTHBIX WJIM YEJIOBEKA C KpaTKOW xapakrepucTtukoi. HazBanus craguii
JIOJDKHBI OBITh PACIOJIOKEHBl B XPOHOJIOIMYECKOM IOPS/AKE, OCHALCHBI KPAaTKMM ONMCaHHEM
OCHOBHBIX U3MEHEHUH, IIPUIIOKEHBI UILIIOCTPALIUH.

3a/iaHue BBINIOJHSETCS B MaNbIX Ipymnmnax (3-4 yenoBeka).

Konrtponupyemsbie komnetennun: OK 02, OK 04

Paznea 3. Teopusi 3Bo1IonMu

Tema 3.1. UcTopust 3BO/TIOLIMOHHOIO yuyeHHsi. MHMKpO3IBoIIOIMA

Pesynbrar o0yueHuss mo teme: XapakTepu30BaTh MPEANOCHUIKA U ABUKYIIUE CHUJIIBI
BO3HUKHOBEHUSI MHOT0OOpa3us BUI0B.

Pa3paGoTka JIeHTHI BpeMeHH Pa3sBUTHS IBOJTIOLNUOHHOIO Y4Ye HUsl

®opMyJIMPOBKa 3aJaHMsA: CO3MalTE JICHTY BPEMEHH, OTPAXKAIOLIYIO STalbl Pa3BUTHS
NpEACTaBICHUH 00 »HBONIONMHM JKUBBIX OpraHuW3MOB. Has3BaHus 3TamoB JOJDKHBI OBITH
PACIOI0KEHBI B XPOHOJIOTHYECKOM TOPS/IKE, YKa3aHbl (JAMIIINN YIEHBIX C KPATKIM OIMCaHHEM
UX BKJIa/1a B Pa3BUTHE IBOJIIOLIMOHHBIX PEICTaBICHUMN.

3a/iaHue BBINIOJHSETCS B MaNbIX Ipymnmnax (3-4 yenoBeka).

KonTtponupyemsbie komnetennun: OK 02, OK 04

Tema 3.2. MakposBosonusi. Bo3dHUKHOBeHUe U pa3BUTHE KU3HU HA 3eMJie
Pe3yabrar o0yuyeHuss mo teme: XapaKTepu30BaTh MPEANOCHUIKA W JBHUXKYILME CHIIBI
BO3HUKHOBEHUSI MHOTOOOpa3usi BUIOB.

Pa3paboTka jJ1eHTHI BpeMeHH BOSHUKHOBEHHMS W PA3BUTHS JKU3HHM Ha 3emuie

DopMyTHPOBKA 3aJaHMSA: CO3JANTE JICHTY BPEMEHH, OTPAXKAIOLIYIO 3Tallbl Pa3BUTHS
*HU3HU Ha 3emiie. HazBaHus 3TanoB JODKHBI OBITH PACIIOI0KEHBI B XPOHOJIOTMYECKOM MOPSIKE,
OCHAILIEHBI KPaTKUM ONMCAaHHUEM OCHOBHBIX U3MEHEHUH,, IPUIIOKEHBI MILTIOCTPALIUY.

3aiaHue BBIMIOJIHSETCS B MaNIbIX Ipymnax (3-4 yenoBekxa).



Konrtpoaupyemsbie komnetennun: OK 02, OK 04

Tema 3.3. [IponcxoxkaeHue 4eJI0BeKa — AHTPONOTeHe3
Pesyabrar oOyuenusi mo teme: XapakTepu30oBaTh MPEANOCHUIKA W JABUKYIIME CHUJIIBI
BO3HUKHOBEHUSI MHOT00Opa3us BUI0B.

PaspaﬁoTKa JICHTBI BPEMEHH ITPOUCXO0KICHUSA Y€JI0BEKA

DopMyJTHPOBKA

3aaHUA:

cOo3IanTe

JICHTY BpEMEHH,

OTpaXXaroliyro OTaIlbl

aHTpororeHe3a. HazBanus 3TanoB JOKHBI OBITH PACIIOJIOKEHBI B XPOHOJIOTHYECKOM TOPSIJIKE,
OCHAILIEHbI KPAaTKUM ONMCAHUEM OCHOBHBIX M3MEHEHHH (KOrIa W TIE KU MPEIKH YeJloBeKa,
IPOrPECCUBHBIE YEPThI, OPYAUSI TPYyIa), NPHIIOKEHBI KAPTUHKU MPEIKOB UeJIOBEKa.

3aaHue BBIOJIHSETCSA B MAJIbIX Ipymnmnax (3-4 yenoseka).

Konrpoaupyembie komnerennuu: OK 02, OK 04

I[Ipu pa3paboTke peKOMEHIyeTCsI MCI0JIb30BaTh OHJIAH-CEPBUCHI:

TimeRime.com
Timetoast.com

WJIH IpYTUEe CEPBUCHI ISl CO3/IaHUS JIEHT BPEMEHH.

Kpurepuu onennBanus:

«5» - 6 6anoB;

«» - 4-5 0annos;

«3» - 3 bama.

2 bayna 1 6ann 0 6ay10B
HNudopmaTuBHOCTh, | DTaMbI pa3BUTHs | DTanbl pazButus | Ha 1neHTe BpemeHun
WLTIOCTPALIUH (rpotieccoB) (mpotieccoB) yKa3aHbl TOJIBKO
IpaMOTHO ONMCAaHbl M | TPAMOTHO OINMCAHBI U | Ha3BaHUS 3TanoB
MIPOUJUTFOCTPUPOBAHBI | TPOUJLTFOCTPUPOBAHBI | PA3BUTHUS
u coJiepKar (mpoueccoB) W HE
JIOTIOJTHUTENBHYIO MPOUJIITIOCTPUPOBAHbI
WHPOPMAITHIO o
TeMe
XpoHoJiorus 3TanoB | XpOHOJOTUs 3TaNoB [ XpOHOJIOIUSA ATanoB | XpOHOJIOIUs 3TaloB
Pa3BUTHSA pa3BUTHUS pa3BUTUA pa3BUTHUS
(mpoueccoB) (mporueccoB) He | (mpoleccoB) He | (mpolieccoB)
HapyIlieHa, HapyllleHa, HO | HapylleHa
IIPUBE/ICHA B IIOJIHOM | IIpUBEJEHA HE B
o0beme MOJIHOM 00BEMe
Jlekcuko- Jlenta Bpemenu He | Jlenta Bpemenu He | JIeHTa BpPEMEHU
rpaMMaTHyecKoe COZICP)KUT OLMOOK M | CONEPKHUT IpYOBIX | CONEPKUT TaK MHOTO
opopmiieHHE OIIe4aToK IrpaMMaTHYECKUX rpyoObIX
OImmMO0K WJTK | TPaMMaTHYECKUX
OlEeYaToK, KOTOpbIE | OMMOOK U ONEeyYaToK,
OBl OTBJICKAJIA | UTO €€ COACpP/KAHUE

BHUMaHHUE 4YMUTaTels
OT COJIEp)KaHUs

TPYIHO
BOCIIPUHHUMAETCS



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

4.1.1.3. PazpaboTka MeHTAJIbHOH KAPThI

Paznea 1. KileTka — cTPYKTYPHO-() YHKIMOHAJIbHASI € IMHUIIA }KUBOLO

Tema 1.2. CTpyKTYpHO-() YHKIMOHAJIbHASL OPraHM3aIusl KJIETOK

Pe3syabrar o0yyeHusi mo reme: Pa3znuuarh CylieCTBEHHbIE PU3HAKH CTPOEHUS KIETOK
OpPraHU3MOB PA3HBIX LIAPCTB KUBOU IIPUPOLBI.

Pa3paboTrka MeHTAJbHONH KapThl MO0 KJIACCHPUKANMU KJIETOK M HUX CTPOEHHUIO HA
NPo- ¥ IYKAapHOTHYeCKHUX U 10 HAPCTBaM

@opmMyIHPOBKA 33aJaHUS: COCTaBBTE MEHTAJIbHBIE KAPTHI MO KIACCU(UKALUKU KIETOK U
UX CTPOCHHIO HA MPO- U SYKAPUOTUYECKUX M MO LAPCTBaM. B kapTe oTpa3ute 0COOEHHOCTH
CTPOEHUS KIETOK Pa3HbIX 1IapCTB.

[Ipu BhINOIHEHN U O0yJarONKecs paclpeesstoTCs Ha Majible TPYIbI (110 2-3 YesloBeKa).

KonTtpoaupyemsbie komnetennun: OK 02, OK 04

Paznes 2. CTpoeHue u ) YHKIHMHM OpraHu3mMa

Tema 2.1. CTpoeHue opranuzma

Pesyabrar oOyuyenusi mo TteMme: OmnuchiBaTh CTPOCHUE M B3aMMOCBS3b YacTeil
MHOTOKJIETOYHOI'O OpraH13Ma.

Pa3paboTrka MeHTaIbHOM KapThl TKAHE, OPraHOB M CHCTEM OPraHOB 4eJIOBeKa C
KPaTKO# XapaKTepPUCTHUKON UX (yHKIMH.

®opMyJHpPOBKa 3aJaHMAA: COCTAaBBTE MEHTAJILHBIC KapThl MO KIaCCU(UKAIIUN TKaHEH,
OpPraHOB U CHCTEM OpPraHOB uelloBeKa. B kapTe orpa3ute OCOOEHHOCTH CTPOEHMs, (yHKIIUI
00bekTOB. Bbl MOXeTe 00BEeIUHATH OOBEKTHI IO BBIMOJIHAEMOW (YHKIMH WU IO CHCTEME
OpTaHOB.

[Tpu BeIMONTHEHNUH OOyJarOIMecs paclpeeITIoTCs Ha MaJIble TPYIIHI (110 2-3 4eloBeKa).
3ananue sBIsETCS NPOQPEeCCHOHATBHO-OPHEHTUPOBAHHBIM.

HpI/I paspa60TKe PCKOMCHAYCTCS HCIIOJIb30BATh HHCTPYMCHTHI:
https://www.mindmeister.com

https://app.mindmup.com

NJIIn npyroﬁ HHCTPYMCHT UIA CO3JaHNA MCHTAJIbHBIX KapT.
IIpumep yacTH MEHTaIbHON KapThl:

Konrtponupyemsbie komnetennun: OK 02, OK 04

Kpurtepun ounenuBanusi:
«5» - 9-8 0amnoB;

«» -7 6amnos;

«3» - 6-5 0amIoB.

3 0as1a 2 bas1a 1 6as11
Copepxanue HNudopmanus Nudopmanus Nudopmanus
MpeIcTaBlieHa B | IIpeaCTaBIicHa, HO | TIpencTaBiieHa
MOJTHOM 00BeMe MUMEIOTCSI HETOYHOCTH | YaCTHYHO



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

I'papuueckoe
o opmiteHHE KAPTHI

MHorocrtyneHnuaras
KapTa ¢ JI00aBJIeHUEM
KapTUHOK, 3HAKOB.
Hcnons3oBanue
pasHbIX LIBETOB Ha
OIIPEEICHHBIX
BETBSX.

MHuorocrtyneHnuaras
Kapra

[Ipocron «rayqox»

Jlekcuko-
rpaMMaTH4ecKoe
o opMmiieHHIE

Kapra He comepxur
OLIMOOK M OIIE€YaTOK

Kapra He comepxur
rpyObIX
rpaMMaTHYCCKUX
OIIMOOK
OIIEYaTOK,  KOTOpHIE
OBl OTBJICKAJIN
BHUMaHHE YHUTATENIA
OT COJICPIKaHUS

nim

Kapra comepuT Tak
MHOTO TpyOBIX
rpaMMaTHYECKHX

OIMOOK U OIICYATOK,
4TO €€ CoJep)KaHue

TPYIHO
BOCIIPUHUMAETCA




4.1.1.4. PazpadoTka rioccapusi

Paznea 1. KileTka — cTPYKTYPHO-() YHKIMOHAJIbHASI € IMHMIIA )KUBOI'O

Tema 1.3. CTpyKTYpHO-() YHKIMOHAJIbHBbIE ()AKTOPHI HACIEICTBEHHOCTH

Pe3yabrar o0yuyeHusi mo reme: Pa3znuuarh CylieCTBEHHbIE IPU3HAKH CTPOEHUS KIETOK
OpPTraHU3MOB PA3HBIX LIAPCTB KMUBOU MPUPOJIBI.

Pa3paboTka rmmoccapus.

@®opMyJIMPOBKA 3aJaHUs: COCTaBBTE DNIOCCApPUNM C ONPENCIEHUSIMU IO TEMeE
«CTpyKTypHO-yHKIIOHATIBHBIE (PAKTOPHI HACIEACTBEHHOCTHY, UCIIOIB3YS MaTePHAIIbI JCKIIUH,
y4eOHUKHU, CIIOBApH.

IlepeyeHb TEPMHHOB:
Xpomocoma

Hyxkneotun

HyxnennoBast kucimora
Je3oxcupubonykienHonas kucnora (JJHK)
PubonykiennoBas kucnora (PHK)
Makpoapruueckasi CBS3b
KomnnementapHoCTh
Pennukamus

Tpanckpunuus

Tpancnsauus

buocunTes Genka

Penapanus

T'eneTuueckuii Koj

KonTposaupyembie komnetennuu: OK 01, OK 02

Paznea 2. Ctpoenue U () YHKIMK OpPralnu3mMa

Tema 2.4. 3aK0oHOMEPHOCTH HACJIeJOBAHUS

Pesynbrar oOyuyenuss mo teme: OmNUCHIBATH 3aKOHOMEPHOCTH HACIEICTBEHHOCTH H
N3MCHUYNUBOCTH.

Pa3paGoTka roccapus.
@opMyJIMpPOBKA 3aJaHMAA: COCTaBETE WIOCCAPUH C OMNpPEINeNICHUsSMH TI0 TeMe
«3aKOHOMEPHOCTH HacleI0BAaHUs», UCIIONb3Ysl MaTepUaIbl JICKIIHH, ydeOHUKH, CIIOBAPH.

IlepeyeHb TEPMUHOB:
AnBTepHAaTUBHBIE TPU3HAKU
AJieIbHEIC TEHEI
Heannenbabie TeHBI
JIOMUHAHTHBIN IPU3HAK
PenieccuBHBIN pU3HAK
['omo3uTOTHBIN OpraHu3m
I'eTepo3UroTHBIN OpraHu3M
I'emoTnn

denoTHIT

JuruOpuHoe CKpenMBaHe
Yucrasa TMHAA

[ubpun

HacneacrBeHHOCTD
M3MeHYnBOCTh



KonTposupyembie komnetenuun: OK 02

Tema 2.5. CuenjieHHOe HacJIeJ0BAHUE NPU3HAKOB
Pesyabrar oOyuenusi mo teme: ONHCHIBATH 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M
W3MEHYHUBOCTH.

Pa3pa0oTka rnoccapus.
@®opMyJIMpPOBKa 3aJaHMSA: COCTaBbIE€ DIOCCApUH C OIpElNeNieHUusMH IO TeMe
«CuenseHHoe HacaeI0BaHNE TPU3HAKOBY, UCIIOJIb3Yd MaTepUaIbl JICKIUH, yUeOHUKHU, CIOBapH.

IlepeyeHb TEPMHUHOB:
HacneacrBeHHOCTD
HN3MmeHUYnBOCTD

Jlokyc

AJtensHBIE TEHBI

I'emoTnm

denotun

XpOMOCOMHBIH HabOP
CrenyieHHOE HaclaeqOBaHNE
IlonHoe ceneHue

Henomnoe crenieHue
Kpoccunrosep
HekpoccoBepHbie rameTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'erepocomsl

TI'omorameTHBII
I'eTeporameTHbIil IO
HacnenoBanue crienjaeHHOE C IOJIOM
['eHeTnueckas kapTa XpOMOCOMBI

Konrtponupyemsbie komnerenuun: OK 01, OK 02

Pa3nea 3. Teopusi >Boaonmnn

Tema 3.1. UcTropusi 3BOJTIOIHOHHOTO y4eHUsi. MUKPOIBOITIOIUS

Pe3syabrar o0yyeHnuss mo teme: XapakTepU30BaTh MPEANOCHIIKA U JBUIKYILME CHJIbI
BO3HMKHOBEHUS MHOTOOOpa3us BUJIOB.

Pa3paboTka rmoccapus.

@opMyIHPOBKA 3aJlaHUs: COCTaBBTE IIOCcapuil ¢ omnpeneneHusMu no teme «cropus
HBOJIIOIMOHHOIO YdeHUs. MUKpOIBOMIONUA», HCIOJB3ys MaTepualibl JEeKIUH, y4eOHUKH,
CJIOBapH.

IlepeyeHb TEPMHHOB:
DBOIIONUA

DaKTOphI IBOIIOLUUHN
HacnencTBenHast ©BMEHYMBOCTh
EcrecTtBeHHBIN 0TOOD
HckyccTBEeHHBIN 0TOOD

bopsba 3a cymecTBoBaHue
[onymsius

['ernodon momynsiuu
Mukpo3BOTIOLIUS



BunmoobpaszoBanue
Kontpoaupyembie komnerennuun: OK 02

Kpurepuu oueHuBaHus:

«5» - cofepKaHHUe Toccapusi COOTBETCTBYET 3aJIaHHOM TeMe, COJIEPKUT BCE MOHSTUS U
TEPMUHBI;

«» - coaepkaHue IOCCapus COOTBETCTBYET 3aJaHHOM TeMe, COAEPKHUT He MeHee 75%
MMOHSTUH,

«3» - comepKaHUE TOCcapusi COOTBETCTBYET 3a/IaHHON Teme, colepkutT He meHee 50%
MOHATHH,

«@» - colep)kaHue mioccapus COOTBETCTBYET 3aJaHHOM TeMme, colepkuT meHee 50%
MMOHSATHI WA HE BBIIOJIHEH.



4.1.1.5. CocTaBjieHHe CXeM KPYrOBOPOTA BElIECTB

Pa3nea 4. Dxogorus

Tema 4.2. [lonmyasauus, cood1eCTBA, IKOCUCTEMbI

Pe3syabrar o0yuyeHusi mo teme: ONUCHIBATH CBSI3b MEXKIY OpPraHU3MOM M CPEAOW €ro
oOuTaHus. YCTaHABIMBATh CBSA3b CTPYKTYPBI M CBOWCTB SKOCHUCTEM.

®opmysmpoBKa 3agaHusa: ONUIMTE KPYrOBOPOT BEIIECTBA U COCTABBTE CXEMY:

1 Bapuant — Ymepon,

2 Bapuant — Kucnopon,

3 BapuaHT — A30T,

4 Bapuant — Cepa,

5 Bapuant — Pocdop.

JUis BbIONMHEHUs Pa0bOThl MCIOJNB30BaTh JIEKMOHHBIA Marepual, PeKOMEH]IOBaHHbIE
YIeOHHKH.

3aiaHue BHITIOJHSIETCS B MaJIbIX Ipymnax (1o 2-3 yeaoBeka).

Konrtponupyemsbie komnetennun: OK 01, OK 02, OK 07

Kpurepuu onennBanus:

- IPaBUIBLHOCTH BBIOOpA KOMITIOHEHTOB KPYrOBOpOTa;

- IPaBHJIbHAS IIOCIIE0BATENBHOCTD IIPOUCXOAAIIMX MTPOLIECCOB;
- TBOPYECKUH TOJIX0]] K OOPMIICHUIO PAOOTHI.



4.1.1.6. CocTaBieHHe }KU3HE HHBIX IMKJI0B PACTEHUH 10 0TeJ1aM

Pasnea 2. Crpoenye v ¢ YHKIMH OPraHu3Ma

Tema 2.3. OHTOreHe3 pacTeHMii, )KUBOTHBIX H YeJIOBEKA
Pe3yabrar o0yyenus no reme: OnuchbIBaTh CTaIMM OHTOT€HE3a PACTEHU M, )KUBOTHBIX U

YCIOBCKaA.

®opmysmpoBka 3agaHus: CocTaBbTe )KM3HEHHbIE IIUKIIBI PACTEHUI IO OTIeNIaM:
1 BapuaHT — MOXOBHIHBIE,

2 BapMaHT — XBOIIECBUIHBIE,

3 BapHaHT — NallOPOTHUKOBUIHBIE,
4 BapHaHT — rOJIOCEMEHHBIE,

5 BapuaHT — HOKPHITOCEMEHHBIE.

DTamnel

KHN3HCHHOI'O IHUKIa AJOJIKHBI

OBITH PacCIIOJIOKCHBI

MOANMCAHbI, PUIIOKEHBI MITIOCTPALUU (PUCYHKN).
Jnst BeImoNHEHUsT pabOThl MCIOJIB30BATh JIEKIMOHHBIA MaTepuall, peKOMEHIOBAHHBIE

Y4EOHUKH.

3aaHue BBIIOJIHAETCS B MaJIbIX Ipymnax (1o 2-3 4ejaoBeka).

Kounrpoaupyemsbie komnetenuun: OK 02, OK 04

Kpurtepuu oueHnBaHus:

«5» - 6 OamioB;

«y - 4-5 6annos;

«3y» - 3 bauia.

IIOCICAOBATCIIPHO H

2 panaa 1 6ana 0 6ai0B
NudopmaTuBHOCTB, | DTanbl KU3HEHHOTO | DTambl KU3HEHHOTO | YKa3aHbI TOJIBKO
WJIIOCTPallui IMKIA TOAMUCAHBl M | IUKIA MOJANHCAHbI U | HA3BaHUS JTaIoB
MIPOUJUTFOCTPUPOBAHBI | TPOMJUTFOCTPUPOBAHBI | JKU3HEHHOIO LIMKIA U
u cozepxkar HE
JOTIOJTHUTENBHYIO MPOUJUTIOCTPUPOBAHBI
WHPOPMAITHIO o
TeMe
XpoHoJiorus 3Tan0B | XpOHOJOTUs O3TaloB [ XpPOHOJIOIUSA ATanoB | XpOHOJOIUs 3TaloB
JKU3HEHHOI0 IMKJIA | )KU3HEHHOTO  IHMKIA | )KU3HEHHOIO  I[MKIA | )KU3HEHHOTO  LHMKIA
HE HapylleHa, | HE  HapylleHa, HO | HapylweHa
MpUBEJCHA B MOJHOM | IpUBEACHA HE B
o0beme OJIHOM 00BbEMe
Jlekcuko- Kuzuennpii ki1 He | JKusHenusld nukn He | JKu3HEHHBIN UK
rpaMMaTH4ecKoe COJICPKUT OUMOOK U | COACPKHUT IpyObIX | COAEPKUT TaK MHOTO
opopMmiIeHHE OMeYaToK rpaMMaTUYECKUX TpyObIX
onmooK UJIM | TpaMMaTHYECKUX
OMEYaToOK, KOTOpbIE | OUMOOK U OMNEeYarTok,
ObI OTBJICKAJIU | UTO €€ COJepkKaHue

BHHUMAHHEC YUTATCIIA
OT COACPIKAHUA

TPYIHO
BOCIIPUHUMAETCS




4.1.2. 3aganusi, HanpaBJieHHbIEe HA ()OPMHUPOBAHUE HJIM MPOBEPKY 3HAHUM
4.1.2.1. ®poHTAJIBHBIN ONPOC

Pasznea 1. KiaeTka — cTpyKTYPHO-( VHKIIMOHAJLHAS € THHHIA ;KUBOI'0

Tema 1.1. Buosnorus kak Hayka. O01iasi XapaKTe pUCTHKA KH3HU

Pesyasrar o0yuyenust mo teme: ONuUCHIBATh METO/IBI UCCIICIOBAHUS HA MOJICKYISIPHOM U
KIETOYHOM ypOBHE.

IlepeueHb BONpocoB K ¢ POHTAJIBLHOMY ONPOCY:

1. Yro uzyyaer Ouonorus Kak Hayka?

2. Kakue Benukue ydeHble JPEBHOCTH BHECIM 3aMETHBIM BKIal B pa3BUTHE
OMOJIOTHYECKUX 3HAHUMN?

3. IloueMy COBpEMEHHYIO OMOJIOTHIO CUUTAIOT KOMIUIEKCHOW HayKo#?

4. Kakue HanpaBJIeHUs B pa3BUTUU OMOJIOTUU BBl MOKETE BBIICIUTH?

5. Kakoe ompezneneHue MOXXHO J1aTh HOHSTHIO «KU3HB»? B deM cocTOSIT OCHOBHBIE
3aTpyIHEHUs pU GOPMYITHPOBAHUH TAHHOTO OTIpe/IeNeHus?

6. Kakue cBoiicTBa )KHBOTO BaM U3BECTHBI?

7. Kakast cTpykTypa cuuTaercs dJIeMeHTapHOW eTUHHUIICH KUBOTO?

Konrtponupyemsbie komnerenuun: OK 02

Tema 1.3. CTpyKTYpHO-() yHKIIMOHAJIBHBIEC (PAKTOPBI HACIEACTBEHHOCTH
Pesyabrat o0y4yenus mo reme: PasnuuaTh CyleCTBEHHbIE NPU3HAKUA CTPOEHMUS KIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU MPUPOIbI.

IlepedeHb BONpocoB K ¢ pOHTAIBLHOMY ONMPOCY:

1. Yro HaA3BIBAIOT XpOMOCOMHBIM Habopom? Kakwe BHIBI XpOMOCOMHBIX HA0OpOB Bam
M3BECTHBI?

2. Kakue BemiecTBa Ha3bIBAIOTCS HYKIEHHOBBIMU KUCIOTaMH ?

3. Kakue BupI HYKIEMHOBBIX KUCIOT OOHAPYKEHBI B KIETKE?

4. Kaxoe crpoenue umeer mosekyna JJHK?

5. Kaxosl ocHoBHbIe pyHKunu JIHK B kierke?

6. B uem 3axmouaeTcsi MPUHITUIT KOMIIJIEMEHTapHOCTH?

7. Yto 00I1iero u Kakue paznudusi uMeroTcs B crpoennu mojekyn JJHK u PHK?

8. Kakxue tunisr monexyn PHK Bam n3Bectun? KakoBa ux dynkims?

KonTposupyembie komnetenuun: OK 01, OK 02

Tema 1.4. O0MeH BelleCTB M NpeBpallieHAE YJHEPIruM B KJIeTKe
PesyabraTt 00yueHusi mo reme: OnucbiBaTh OCHOBHBIE SHEPIETUUECKUE U TIIACTUYECKUE
IIPOLIECCHI KIETKH.

IlepeueHb BONPOCOB K (ppPOHTATBLHOMY ONPOCY:

1. Yro HazpiBaroT romeoctazom?

2. Yto Takoe metabonm3M? M3 kakuxX MpoIeccoB OH CKIaIbIBACTCS?

3. Kak cBsi3aHbI MKy COOO0 MIIACTHYECKUAN U YHEPTETUICCKIH OOMEHBI?

4. B Kkakux opraHoujax KICTKM MPOUCXOAUT TEPBUYHBIM CHUHTE3 OPraHUYECKUX
BELLECTB?

5. Kakyto pons B oTocuHTe3e urpaet xiopodumui?

6. [lepeuriciuTe OCHOBHBIE peaKIlMU CBETOBOH (ha3bl (POTOCHHTE3A.

7. Kakue peakiuu uayT B TeMHOBOM (ase goTocuHTe3a?

8. Uem peakuuu XeMOCHHTE3a OTIMYalOTCs OT (QorocuHTe3a? Kakue opraHusMbl



SIBIIAFOTCS XEMOCUHTETUKAMU ?
Kontpoaupyembie komnerennuun: OK 02
Paznea 2. CTtpoenue 1 ¢ VHKIIMN OpraHu3Ma

Tema 2.2. ®opMbl pa3MHOKe HUSI OPraHU3MOB
Pe3yabrar 00y4eHusi mo Teme: Xapakrepru3oBaTh ClIOCOOBI Pa3MHOKEHUSL.

Ilepe4yeHb BONIPOCOB K )POHTATBLHOMY OIPOCY:

1. TaitTe onpeneneHue mporeccy pa3sMHOKEHHSI OPraHU3MOB.

2. Kakue Gopmbl pa3sMHOXKEHHUsI OpraHM3MOB BCTPEUAIOTCs B IpUpoae?
3. Kakoe pa3MHOxeHHE Ha3bIBACTCS OECIIONIBIM?

4. Kakue Bupl O€CI1010r0 pa3MHOKEHHS pazIndaioT?

5. KakoBo Guosnornyeckoe 3HaueHUEe OECIOI0r0 pa3MHOKEHUS?

6. B ueM nmpenMyIecTBO MOJIOBOTO Pa3sMHOXKEHHUS Iepes] Oeconbm?
7. Kakue cocoObl MOJI0BOTO pa3MHOKEHHS BaM U3BECTHHI?

8. I'ne u kKaKk MpOUCXOAUT PA3BUTHE MOJIOBBIX KIETOK Y KUBOTHBIX?

9. Uto Takoe omnonorBopenue? Kakum oHO ObIBaeT?

Kontpoaupyembie komnerennuu: OK 02

Tema 2.4. 3aKoHOMePHOCTH HacJIe10BAHMSA
Pe3yabrar oOyyeHusi mo teme: OnNuChIBAaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH M
WU3MEHUYUBOCTH.

IlepeuyeHb BONPOCOB K () POHTAIBLHOMY ONPOCY:

1. Yro u3yuaer reneruka?

2. Ilouemy nmenHo I. MeHens cunTaroT OCHOBOIIOJIOKHUKOM T€HETUKU?

3. Uro Takoe yucTas TUHUS U THOpU?

4. Yro Takoe ansenbHbIe TeHbl (ayenu)?

5. Kakue ocobu Ha3pIBalOTCS TOMO3UTOTHBIMHU, a KAKHE - TeTepPO3UrOTaMu ?

6. Kakue nmpu3Haku Ha3bIBalOTCA JOMUHAHTHBIMU, a Kakue - perneccuBHbIMU? [IpuBeaute
IPUMEPHI JOMUHAHTHBIX U PELIECCUBHBIX IPU3HAKOB OPTaHU3MOB.

7. ChopmynupyiiTe npaBuiio e1nHO00pa3us ruOpu10B nepporo nokoseHus I. Men nens.

8. Chopmynupyiite npaBuiio pacuierienus I. Menaens.

9. CopmynupyiiTe 3aK0H YUCTOTHI ramet I. Menens.

10. B yem otnuuune aByX MOHATHI: PEHOTHI U TEHOTHTI?

11. Kakoe ckpenmBaHKe Ha3bIBACTCS TUTHOPUIHBIM?

12. ChopmynupyiiTe 3aK0H HE3aBUCHMOTO HACIETOBAHUS MPU3HAKOB.

Konrtponupyemsbie komnetenuun: OK 02, OK 04

Pasznea 3. Teopusi BoJironnn

Tema 3.1. UcTopusi 3BOTIOLMOHHOIO yuye Husi. MUKPOIBOTIOLUS

Pesynbrar oOyueHuss mo teme: XapakTepu30BaTh MPEANOCHUIKA U ABUXKYIIUE CUJIIBI
BO3HUKHOBEHHSI MHOT000Opa3us BUJIOB.

IlepeuyeHb BONPOCOB K () POHTATIBHOMY ONPOCY:

1. KakoBbI CHITbHBIC U clTaOble CTOPOHBI CUCTeMBI opranndeckoro mupa K. Jlunnes?
2. ChopmynupyiiTe OCHOBHBIE MOJ0XKeHHs 3BomonnonHoi Teopun XK. b. Jlamapka.
3. TlepeuncnuTe MpenOCHUIKA BOZHUKHOBEHUS TAPBUHU3MA.

4. TlepeurciiTe OCHOBHBIE MOJIOKEHHSI CHHTETHYECKOI TEOPHH IBOJIIOIUH .



Kontponaupyemsbie komnetenuun: OK 02, OK 04

Tema 3.3. IIponcxoxkaeHue 4eJI0BeKa — AaHTPONIOTeHe3
Pesyabrar o0yuyeHuss mo teme: XapaKTepu30BaTh MPEANOCHUIKA W JBMXKYIAE CHIIBI
BO3HUKHOBEHUSI MHOT00Opa3us BUI0B.

IlepeueHb BONpocoB K ¢ POHTAJILHOMY ONPOCY:

1. laiiTe onpeneneHue aHTPOIOJIOTHH.

2. Kakue 3agaqu cTost nepen aHTponosiorueid? M3 kakux paszieinoB COCTOUT 3Ta HayKa?

3. Kakue ganHbie JOKa3bIBAIOT POJCTBO YEJIOBEKA C )KUBOTHBIMH ?

4. Ilepeuncinte XapakTepHble YE€PThI, OTIUYAIOLME YEIOBEKa OT KUBOTHBIX.

5. Kakue Ouonormyeckue u couuanbHble (DAKTOPBl SBUIUCH ABMKYLIIMMH CHJIAMU
aHTpornorexesa’?

6. IlepeuricnuTe U 0XapakTepu3yiiTe OCHOBHbBIE CTAJAUH IBOJIIOLIMH YEIOBEKA.

7. laiiTe onpeneaeHrue YelI0BEYECKUM pPacaM.

8. Ha kakue pacel moapa3faensitoT COBpeMEHHOe 4enoBeuecTBo? [lepeuncnnure OCHOBHBIE
IIPU3HAKHU pac.

9. IlpuBeaute (akThl, JOKA3bIBAIONHE SAMHCTBO YEIOBEYECKUX Pac.

Kontpoaupyembie komnerennuu: OK 02, OK 04

Kpurtepuu oueHnBaHusi:

«5» - OTBET MOJHBIN, pa3BEPHYTHIH;

«y - OTBET JOCTATOYHO MOJIHBIN, HO €CTh HETOYHOCTH;
«3» - OTBET KpaTKUi UJIU C TPYOBIMHU OIIMOKaMU;

«2» - OTBET HEBEPHBIN UIIA OTCYTCTBYET.



4.1.2.2. OuennBaeMasi TUCKYCCHS

Paznea 1. KileTka — cTPYKTYPHO-() YHKIMOHAJIbHASI € IMHHIIA }KUBOTO

Tema 1.2. CTpyKTYpHO-() YHKIMOHAJIbHASI OPraHu3alus KJIeTOK

Pe3yabrar o0yuyeHusi mo reme: Pa3znuuarh CylieCTBEHHbIE IPU3HAKH CTPOEHUS KIETOK
OpPraHU3MOB Pa3HBIX LIAPCTB )KUBOU IIPUPOIBI.

IlepeyeHb BONPOCOB K Olle HUBAEMOM IUCKYCCUH:

1. Kakoe 3HaueHUE UMEIOT [IUTOJIOTMYECKUE 3HAHUS B )KU3HU COBPEMEHHOTO YelloBeKa?

2. Tlouemy MOXXHO yTBEpXKIaTh, YTO XUMHYCCKHH COCTaB KICTKU SIBJISICTCS
JTOKa3aTeIbCTBOM €UHCTBA KUBOW MPUPOAbI M OOIIHOCTHU KUBOK U HEXKUBOW MPUPOIHI?

3. Tlouemy yd4eHBIE CYHTAIOT, 4YTO NPOKAPHOTHI SBJSIOTCS HanbOoIee IPEBHUMU
OopraHu3MaMM Ha Hailel niaHere?

4. Ilouemy TpynHO JIeYUTh OOJIE3HU, BHI3bIBAEMbIE BUpYcaMu ?

Konrpoaupyembie komnerenuuu: OK 01, OK 02, OK 04

Paznea 2. CtpoeHyne U () YHKIIMH OPraHu3Ma

Tema 2.1. CTpoeHue opranusma

Pesyasrar o0Oydyenuss mo Tteme: OnHUCBHIBaTh CTPOEHHE U B3aUMOCBS3b YacTel
MHOTOKJIETOYHOTO OpTaHU3Ma.

Ilepe4yeHb BONIPOCOB K OLICHUBAEMOM TUCKYCCHM:

1. Tlouemy 5BOJIOLMOHHOE Pa3BUTHE OPraHMYECKOTO MHUpa MOIUIO MO MYTH MOSIBICHUS
MHOTOKJIETOYHOCTH ?

2. UYro wumMmeroT o0Omero W 4YeM OTJIMYAIOTCA MEXAy COo0OH OJHOKIETOYHEIE,
MHOTOKJIETOYHBIE U KOJIOHUAJIbHbIE OPraHU3MBbI?

3. Kak oOecrieunBaeTcsi B OpraHu3Me B3aWMOCBSI3b (DYHKIIMOHHPOBAHUS BCEX OPTaHOB?
OTBeT NOsACHUTE HA IPUMEPE OPraHM3Ma YeJI0BEKa.

Konrpoaupyembie komnerennuu: OK 02, OK 04

Paznen 3. Teopusi 3Bo/1I0OLUH

Tema 3.2. Makpossosonusi. Bo3SHUKHOBeHHe M pa3BHTHE KM3HHM Ha 3eMuie

Pesynbrar o0yueHuss mo teme: XapakTepu30BaTh MPEANOCHUIKM U ABUXKYIIME CUJIBI
BO3HUKHOBEHHS MHOTO0Opa3us BUJIOB.

IlepeueHb BONIPOCOB K OLleHUBAEMOM AUCKYCCHH:

1. OObsacHuTe, moueMy B MpoIlecCe Pa3BUTHUS JKU3HU Ha 3emiieé OJHU OpraHU3MbI
BBIMUPAJIH, & HOBBIE CHCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB TOSIBJISUIUCE.

2. OOBsACHUTE, TTOYEeMy KOHEIl MPOTEPO30MCKOM Pl HA3bIBAIOT BEKOM MEJy3, XOTS B 9TO
BpeMs Ha 3emiie 0OMTa Il HE TOJIBKO KUIIIEYHOIOJIOCTHBIE JKUBOTHBIE.

3. YdeHble CUMTaIOT, 4TO repMadpoaUThl (KUIIEYHONOJIOCTHBIE, MJIOCKUE M KOJIbYaThle
YepBH, HEKOTOPbIE MOJUIIOCKM) SIBJISIOTCS HaumOoJjiee APEBHUMHU >KMBOTHBIMU OpraHU3MaMu.
KaxoBo, Ha Ba1 B3m1si/1, 3Hau€HHE 000ETOI0CTH U MTOYEMY B X0/I€ IBOJIIOIUHU CTaNIU NpeoliaiaTh
Pa3aenpHONOJbIE BUADI.

4. Jloka)XuTe poICTBO OPraHW3MOB Pa3HbIX CHCTEMAaTUYECKUX TPYIIIL.

Konrtponaupyemsbie komnetennun: OK 02, OK 04
Pa3nea 4. Dxogorus

Tema 4.3. Buocdepa - niodanbHasA IK0JI0TMYECKAsI CHCTeMA
Pesyabrar oGydyeHusi mo teme: OmMUCHIBaTh CBSI3b MEXAY OPTaHU3MOM M CPEIION €ro




oOuTaHuA. YCTaHABIMBATH CBSI3b MEXKIY CTPYKTYpaMu Onocqepsl.

ITepeyeHb BONPOCOB K OLCHUBAEMOM INCKYCCHH:

1. I'mobGanbHOE moOTemyieHWe: MU( WIM peanbHOCTh? UTO BaM H3BECTHO O JaHHOM
aneHnu? Kakue (akTel CyIeCTBOBAHUSI WM OTCYTCTBUS NIOOAIBHOIO TOTEIUIEHUS Bam
U3BECTHBI?

2. O0ObsicHHTE, Kakue (aKTOpPBI OTPAaHWUYHMBAIOT PACIPOCTpaHEHHUE KU3HHU B atMocdepe,
mutocdepe, Tuapochepe.

3. Kak MOXHO oxapakTepr30BaTh UCTOPUUECKAE U3MEHEHHS POJIH YesioBeKa B Grnocgepe?

4. B 4éM COCTOUT IIEHHOCTh OXpaHbl Omopa3zHoo0pazusi? UTo MPUBOIUT K COKPAICHUIO
6uonoruyeckoro pasHoodpasusa? Ilouemy 1 yesoBevyecTBAa BAXHO HE JOMYCTHUTb OOEIHEHHUS
ouopazHooOpazusi?

5. MOXHO 11 CUUTATh 3aBEPIICHHBIM Ipoliecc GopMupoBaHus 6nocdepsi?

Konrtponaupyemsbie komnetennun: OK 01, OK 02, OK 07

Tema 4.5. Biausiune conuaabHO-IKOJOTHYECKUX (PAKTOPOB Ha 310POBbE YeJI0BEKA
Pesynbrar oOyyenuss mno Teme: IHTepnpernpoBaTh pe3yasTaThl IIPOBEIEHHOIO
OMO’KOJIOTMYECKOTO SKCIEPUMEHTA € UCIOIb30BAHUEM KOJMYECTBEHHBIX METOI0B

IlepeueHb BONPOCOB K OLleHUBAEMO¥ AUCKY CCHU:

1. Kak cka3pIBaeTcs COCTOSTHUE MPUPOAHON OKPYKAIOIICH Cpellbl Ha 3I0POBBE UeIOBEKa?
Kakue HeusBecTHble paHee OOJIE3HM TNOSBHINCH B pe3ylsrare ACHCTBUS TEXHOTCHHBIX
(dakTopoB?

2. B mocnegnee BpeMs HaOmonaercs TEHICHLMS K BCEOOIIEH KOMITBIOTEPU3ALUU:
NEPCOHANIbHBIE KOMITBIOTEPHl HCIONB3YIOTCS Ha pabore, B Ikose, jgoma. OaHako OHU
OINpEeNeNIEHHBIM 00pa30oM 3arpsi3HSIOT OKPYKAIOLIYyI0 Cpely, U 3TO OJHAa U3 Hambojee BaKHBIX
ceifuac sKojormyeckux npobiem. UTo 3To 3a 3arpsA3HEHHE U KaK OHO BIMSET Ha 370pPOBbE
qesoBeKa?

3. Moxker i 4eloBeK KHUTh B OecmlyMHON cpene? UTo sBIsSeTCS MCTOYHHKOM IIyMa B
OKpY)KalIlleM Hac mnpocTtpaHcTBe? Has3oBuTe MOCHIENCTBUS WIYMOBOIO 3arpsi3HEHUS IS
yeoBeka. Kak MbI MOkeM OOpOTHCS € IIyMOBBIM 3arpsi3HEHHEM?

4. HaM yacTo KaXeTCs, UYTO C 3arpsi3HEHUEM OKpYKaIOUeH cpeabl Mbl CTaJIKHBAEMCs
JHIIb HA YIMIE, U TO3TOMY Ha 3KOJIOTMIO HallMX KBapTUp oOpalliaeM Mano BHUMaHus. Kakue xe
OIaCHOCTH IOJICTEPETaloT Hac JOMa, U KaK OHM OTpa)karoTCsl Ha HallleM 3710poBbe? Kak MOXHO
CHU3UTH BIMSIHUE BPEIHBIX FKOJIOTHUECKUX (JAKTOPOB B HALIMX KBapTHUpax?

5. B 1990-e . ®upens Kactpo B Ha3umaHue CBOMM COTpaXkJlaHaM OTKa3aJiCsl OT OJHOM
BpEAHOW TIPUBBIUKM, 3a UTO OBUI HarpaxIeH Menanbio BceMupHOil opranuszanuu
3npaBooxpaHeHus. OT 4ero oH oTkazaicsa? UTo Takoe MacCMBHOE KYpEHHE U YeM OHO OMAcHO?

6. [ToueMy IpecTHKHO BECTH 310pOBBINA 00pa3 KU3HU?

KonTpoaupyembie komnetennuu: OK 02, OK 04, OK 07

Kpurepuu ouenunBanus:

«» - AKTHBHOE y4JacTue B JAMCKYyCCHM. BbICKa3bIBaHME COOTBETCTBYET 33JJaHHOH TeMe,
XapakTepH3yeTcsl BHICOKOH MH(POPMATUBHOCTHIO U OPUTHHAIBHOCTBIO, APTYMEHTHI MOAKPETIIICHBI
yOeIuTeNbHBIMU TPUMEPAMH.

«» - JloCTaTO4YHO AaKTUBHOE y4yacTue B AMCKycCHM. JlOIyCKaeTcsi HE3HauYUTeNbHOE
OTKJIOHEHME OT TEMbl JUCKYCCUM. BbICKa3plBaHHE€ HOCUT OTYACTU TPUBHUAIbHBIN,
MOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI MOJKpENIeHbl IPUMEPAMU.

«3» - IlaccuBHOe ywacTHe B JMCKycCHM. BbICKa3blBaHUE XapaKTepU3yeTcs HHU3KOU
UH(OPMATHBHOCTBIO, CTEPEOTHITHOCTBIO, HE OTPa)XaeT MOJHOTO MOHUMAHHS TEMBI TUCKYCCHU.
AprymeHTbI copMyIHpoBaHbl abCTpakTHO. [IpuMepsl OTCYTCTBYIOT.



«2» - IlaccuBHOE ydacTHe B AMCKyCCHH. BPBICKa3bIBaHWE HE COOTBETCTBYET 3a/aHHOM
TeMe, OTCYTCTBYIOT apryMEHTbI B IOJIb3Y KaKOW-1100 TOUKU 3pEHUS.



4.1.2.3. O0cy:kaeHHe 110 BONPOcaM Jie KIMHU

Paznea 1. KileTka — cTPYKTYPHO-() YHKIMOHAJIbHASI € IMHHIIA }KUBOTO
Tema 1.5. ZKuzHe HHbIH MUK KjIeTKA. MuT03. Meiio3
Pesyabrar o0yueHnust mo reme: Xapakrepru3oBaTh )KU3HEHHBIN UK KIETKH.

IlepeyeHb BONPOCOB A5 00CY K€ HUSA:

Kakue n3mMeHeHus B KIETKE MPEIIECTBYIOT ACICHHUIO?

Oxapakrepu3yiiTe (a3pl MUTO3a H KPATKO PACCKAKUTE, KAK MIPOUCXOAUT ITOT MPOIIECC.
B uem 3akmrodaeTcss OMOJIOTHYECKOC 3HAYCHHE MHTO3a?

Yem MeH03 OTIIMYAETCSI OT MUTO3a?

B ueM 3axmrodaercss OMOJIOTHYECKOE 3HAYEHHE MeH03a?

agkrwd =

Konrpoaupyembie komnerennuu: OK 02, OK 04

Kpurepnu oueHuBanus:

«5» - OTBET IOJHBIN, Pa3BEPHYTHIN;

«» - OTBET JOCTATOYHO MOJIHBIM, HO €CTh HETOYHOCTH;
«3» - OTBET KpaTKUi UJIU C TPYOBIMHU OIIMOKaMU;

«2» - OTBET HEBEPHBIN UJIN OTCYTCTBYET.



4.1.2.4. TectupoBaHue

Pazne 2. CTpoeHue u ) YHKIMHM OpPraHu3mMa

Tema 2.3. OHTOreHe3 pacTe HMil, ;)KUBOTHBIX H YeJIOBEKA

Pe3yabrar o0yyenus no reme: OnuchbIBaTh CTaIMM OHTOT€HE3a PACTEHU M, )KUBOTHBIX U
YeJIoBeKa.

TecToBOE 3amanne
1. Kto BBen B OMOJIOTHYECKYIO HAyKy TEPMHUH «OHTOTEHE3»?
1) K. b. Jlamapk
2) Y. JlapBun
3) O. I. T'ekkenb
4) I Mennens

2. Cragust OJTHOCIOWHOTO 3apO/IbIIIA;
1) Heiipyna

2) b6nactyna

3) racrpyna

4) me3omepma

3. JIByXCIIOWHBIN 3apOIbIIIL
1) 6mactyna

2) Mopyna

3) Heltpyna

4) ractpyina

4. U3 me301epMbl POPMUPYIOTCS:
1) nerkue

2) MEeYCHb

3) KPOBEHOCHBIE COCY/IBI

4) HepBHasI CHCTEMA

5. YV n103BOHOYHBIX )KUBOTHBIX IIPSMOE Pa3BUTHE XapaKTEPHO IS
1) pbIO, 3eMHOBOHBIX, PEITUIIHH

2) am(puOHii, MITUII, MICKOTTUTAFOIIAX

3) 3eMHOBOJHBIX, TPECMBIKAFOLIXCSI

4) nTUL, MICKOMUTAIOLIX

6. VYcraHoBHUTE COOTBETCTBHE MEXIY THUIAMH MOCTIMOPUOHAIBHOTO pPAa3BUTUS U

KOHKPETHBIMU OpTraHU3MaMH:

[Ipumeps! opranu3mMoB Tunel pa3BuTHs

1) Slctpeb-nepenens THUK A) Ipsimoe pazButHe

2) BensiHka OOBIKHOBEHHAS b) Henpsimoe pa3Butue

3) Bounbias mana

4) Maiickuii KyK

5) peBecHas KBaKiia

6) ['omyOoii KUT

7) OzepHas JsTyIIKa

8) Ilayk-kpecToBUK

7. 3akoHUHTE onmpeaeJaeHue. CiusiHHE IMOJIOBBIX KIETOK -

8. 3akonunTe onpeneenue. OTIIOTOTBOPEHHAS STHIICKIETKA -




9. 3akoHumuTe onpeaecJaeHue. Pa3Butue cucrem OpraHoB 3apo/JbIlia -

ITAJIOHLI OTBETOB:

No 3aanus 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 OILIOZIOTBOPECHHE 3UTOTa OpraHoreHes

Konrtponaupyemsbie komnerenuun: OK 02

Tema 2.4. 3akoHOMe pHOCTH HacCJIe10BAHMSA
Pe3yabrar oOyyeHusi mo teme: ONuChHIBAaTh 3aKOHOMEPHOCTH HACIEJICTBEHHOCTH M
U3MEHUMBOCTU. ONpenenars BEPOSTHOCTh BO3HUKHOBEHMS HACIEICTBEHHBIX NPU3HAKOB IPU

PA3IMYIHBIX B3aHMOIICfICTB HUAX TCHOB.

TecToBOE 3a7aHHue
1. K B3auMoeiicTBUAM aJIeIbHBIX TEHOB HE OTHOCHT:

1) sanucras, moJMMepHIo, MO UIHPYIOIIee ISHCTBHE TEHOB
2) Kooreparuio, MHOKECTBEHHBIN aJlIeIN3M
3) CBEpXIOMUHUPOBAHHNE, KOMITJIEMEHTAPHOCTh

4) KOIOMUHUPOBAHUE, TPOMEKYTOYHOE JOMUHUPOBAHHE

2. IposiBiieHnE y TETEPO3UTOT MPU3HAKOB, NETEPMUHHUPYEMBIX JBYyMs aJUIeIsIMUA HaOJTro-

JaCTCs IIPU:

1) cBepXIOMHUHUPOBAHU U
2) snucrasze

3) KO IOMUHUPOBAHUHU

4) onumepun

3. HacnenoBanue yeTBepTOi Ipynisl KPOBU OTHOCST K TUITY B3aUMOJICHCTBUSL:
1) xomoMuHUpOBaHUE

2) CBEpXIOMHUHUPOBaHUE
3) nmonHOe TOMUHHUPOBAHUE

4) npoMeXyTOYHOE JOMUHUPOBAHUE

4. HacnenoBaHue UIMHIIMIUIOBON OKPACKH Y KPOJUKOB KOHTPOIUPYETCS TpeMsl ajuiems-
mu: A, a u ah. Kaxmast 0coOb SIBJISIETCS HOCHUTEJIEM TOJIBKO JIBYX M3 HUX. DTO IMPUMEP:

1) KoMILJIEeMEHTapHOCTH

2) xoorneparuu

3) MHOKECTBEHHOTI'0 aJuIeJIu3Ma

4) moauMepun

5. INosBneHre HOBOOOPa30BaHM MTPH COBMECTHOM JEHCTBHH JBYX JOMHHAHTHBIX HEall-
JeTBHBIX TEHOB, KOTZIa B TOMO3UTOTHOM HMJIM B T€TEPO3UTOTHOM COCTOSHHH PAa3BHBAETCS] HOBBIH
npu3HaK, HaOIIOIAeTCs IPH:

1) KoMILJIEMEHTapHOCTH

2) Koomeparuu

3) NOJHOM TOMMUHUPOBAHUU

4) neficTBUY T€HOB-MOJIU (PUKATOPOB

6. Eciu OaAuH Z[OMI/IHaHTHLIfl I'€H IMOAaBJIACT IICfICTBI/Ie Apyroro I0OMMHAaHTHOIO IreHa, To -

3TO IPUMEP:

1) perieccuBHOTO 3MKCTa3a




2) noiuMepuun
3) IOMHUHAHTHOTO 3MKUCTa3a
4) MHOXECTBEHHOTO aJljIe/Ii3Ma

ITAJIOHLI OTBETOB:

N
w

Ne 3amanug 1

SN
ol

(o]

OTBET

KonTposupyembie komneteHmun: OK 02

Tema 2.5. CuenvieHHOe Hac/1eJ0BaHUE IPH3HAKOB

Pesyabrar oOyuenusi mo teme: ONHUCHIBATH 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH H

TecToBoe 3axanmne
1. CuennenHoe HacaE0BaHUE -
1) coBmMecTHOE HaceI0BaHue JTIO0BIX TEHOB
2) COBMECTHOE Haclle[IOBAHHE T€HOB, JJOKATM30BAaHHBIX B OJTHOM XpoMOcoMe
3) HaclieJOBaHUE TEHOB, KOHTPOJIUPYIOIIMX CXOAHBIC TTPU3HAKA
4) HacneoBaHNE TEHOB Pa3HBIX XPOMOCOM

2. Ha xakux oObeKkTax mpoBoaui uccienoanus T. Mopran
1) ropox

2) HOYHasI KpacaBUIIa

3) Mmyxu 1po30¢huIIBI

4) MBI

3. Kakue mpu3HaKku MOTYT HACJIEIOBATHCS C IIOJIOM YesioBeKa?
1) poct

2) LBET I1a3

3) MaNBTOHU3M

4) crtocoOHOCTH K (pr3HuecKoii paboTte

4. Yucno rpynn CUerIeHUs B KApUOTHUIIE YeI0BeKa
1)1

2)2

3) 46

4) 23

5. B ompitax T Moprana mnpu CKpeIMBaHWU THOPHUIHOTO camIia

JTUTOMO3UTOTHOM peliecCHBHOM camku (aabb) Habmomanoch

1) nonHoe cuemienune

2) HETIOJTHOE CIIETIJICHUE

3) He3aBHCHMOE HaclIeJOBaHUE
4) cBO0OIHOE HACTIEIOBAHUE

6. Kpoccunrosep - 3To

1) oOMeH TeHEeTHYECKUM MaTepPHaIoM MEXKIY Pa3THuHbIMU XPOMOCOMaMH
2) oOMeH (parMeHTaMH MEXy ayTOCOMaMH M TOHOCOMaMH

3) oOMeH (hparMeHTaMH MEXIly XpOMAaTHIAMU OJJHON XPOMOCOMBI

N3MECHYHNBOCTU. OHpeI[eJ'ISITI) BCPOATHOCTh BO3HHMKHOBCHHUSA HACJICACTBCHHBIX IMPHU3HAKOB IIPHU
CICIIJICHHOM HaCJICAOBAHUH.

(AaBb) n

4) 0OMEH MJICHTUYHBIMU y9aCTKAMU HECECTPHHCKUX XPOMATH/] OJHOW Mapbl XPOMOCOM




7. B ponocnoBHOM MpH peliecCCUBHOM X-CIEIIJIECHHOM TUTIE HACICI0BAHUS
1) oxuH U3 poaUTENCH 00s3aTENBHO OOJICH

2) OOJIbHBIE B Ka)KJIOM ITOKOJICHUH

3) paBHOBEPOATHO OOJICIOT MYKYHHBI U KEHIIHBI

4) 0OJIBLHBI KEHIMHBI I10 THHHH MaTePH

8. Cuuia clLeruIeHUsl TeHOB B XPOMOCOME

1) He 3aBHUCHUT OT B3aUMOPACIIOJI0KEHHU S TCHOB

2) psIMO TPOTOPIIMOHATIBHA PACCTOSHUIO MEXKTY TeHAMH
3) 3aBHCHT OT COCTaBa ICHOB

4) 00paTHO MPOMOPIIMOHATIBHA PACCTOSHUIO MEXKTy TCHAMHU

9. B xakux cirydasix MOYET POAMTHCS JIeBOUYKa, Ooeromasi reMoQrmeii?
1) ecnu 300poBasi MaTh TOMO3KMIOTHA, a OTel] OosteeT reModuIneit

2) eciii MaTh TeTEPO3UTOTHA, a OTell OoJieeT reModuieit

3) eciu OTeIl ¥ TOMO3UTOTHASI MaTh 37I0POBBI

4) ecnu MaTh TETEPO3UTOTHA, & OTEI 30POB

10. B kaxoMm cirydae pomsTCs 3I0pOBBIE€ J€TH (MaJBYUKA M JIEBOYKH), €CIIM OTeI OOoJieH
remounueit?

1) MaTh roMO3UTOTHA 10 pereccuBHOMY pusHaky (XhXh)

2) MaTh TOMO3UTOTHA 110 JOMHHAHTHOMY mpu3HaKy (XHXH)

3) matsb rereposurotna (XHXh)

4) B m0OOM citydae poJsTCsi OOJbHBIC IETH

ITAJIOHLI OTBETOB:

w
NN
ul
o
~
o
©

Ne zamanus 1 2 10

OTBET 2 3 3 4 1 4 3 2 2 2

KonTpoaupyembie komnetennuu: OK 01, OK 02

Tema 2.6. 3aKOHOMEPHOCTH U3MEHYUBOCTH
Pe3yabraT o0ydeHuss mo teme: OnuChIBaTh 3aKOHOMEPHOCTH HACIECICTBEHHOCTH W
NU3MECHUYUBOCTH. OHpCI[G.HSITI: TUII MyTalluU IpU nICpeaadc HACJIICACTBCHHBIX ITPHU3HAKOB.

TecToBOEC 3am7aHUE
1. BoiOepurte TpH BepHBIX OTBeTa U3 IECTH.
UYeMm xapakrepusyeTcsi TeHOMHasi MyTarus’?
1) u3mMeHeHneM HyKIeoTu JHOU nocnenoBatenbHocT JJHK
2) yrpaToii 0IHOM XpOMOCOMBI B AUIJIOMJHOM Habope
3) KpaTHBIM YBEIMYEHUEM YU CIIa XPOMOCOM
4) N3MEHEHHEM CTPYKTYpPbl CUHTE3UPYEMBIX OCJIKOB
5) YIBOGHHMEM y4acTKa XpOMOCOMBI
6) U3MEHEHUEM YHClla XpPOMOCOM B KapUOTHIIE

2. BbiOepuTe 1Ba BEPHBIX OTBETA U3 MATH.

MyrannoHHass M3MEHYMBOCTh IEPEAAcTCs 110 HACIEACTBY, TaK KaK BO3HUKAET B
MHOTOKJIETOYHOM OpPraHU3Me B!

1) muokapne

2) sfIIeKIIeTKaX

3) nua3me KpoBH

4) MEXKIETOYHOM BEILECTBE

5) cnepmaro3onax




3. BoiOepuTe 1Ba BepHbIX OTBETA U3 NATH.

Hopwma peakiuu:

1) u3MeHseT reHOTHI OpraHu3Ma

2) onpezaensieTcss TCHOTUIIOM OpraHu3Ma

3) BeeT K MyTanuu

4) N3MEHSIET JIOKYChl T€HOB

5) popMupyeT B OHTOTCHE3€, B 3aBUCUMOCTH OT YCIIOBUM CPEJIbI, pa3HbIe (CHOTHUITHI

4. Bce npuBeaéHHbIe HWKe NPH3HAKH, KpPOMe [BYX, MOKHO HCIOJIb30BAaTh B
Ka4yecTBe MPpUMepa XPOMOCOMHBIX e pecTPoekK.

Omnpenenure gBa MpU3HAKA, «BBINAAONIX» U3 OOLIETO CIMCKA, M 3alMILIMTE B OTBET
U (Qpsl, IO KOTOPHIMU OHU yKa3aHBbI:

1) IToBopoT yuacTka xpoMocoMbl Ha 180 rpaaycoB OTHOCUTCS K MyTallUsIM

2) 3ameHa OJIHOTO HyKJIeoTHa Ha Apyroi B ctpykType JIHK

3) KonupoBaHue yqacTka XpOMOCOMBI

4) YTpata y4acTka XpOMOCOMBI

5) 3meHeHMe KOTMYecTBa XPOMOCOM, KOTOPOE KpaTHO rarjIouJHOMY Habopy

5. BoiOepuTe 1Ba BepHBIX 0TBETA U3 MSATH.

H3MeH4YNBOCTbh, KOTOpPAsi UTPAET PEHIAIOIIYI0 POJIb B IBOJIIOIUU:
1) cooTHOCHTENBHAS

2) onpenenéHHas

3) MmyralnuoHHas

4) sKOJIOTHYECKast

5) reHOTUITYECKast

6. BoiOepuTe 1Ba BEPHBIX OTBETA U3 MATH.

K HacneacTBeHHOM N3MEHYNBOCTH HE OTHOCUTCSA H3MEHUYHNBOCTE .
1) unnuBUAyaIbHAS

2) MyTallMOHHAas

3) MoauduKauOHHAS

4) koMOMHaTUBHAs

5) onpeneneHHas

7. BbiOepuTe TPH BepPHBIX 0TBETA U3 LIECTH.

MyrannoHHast ”3MEHYHBOCTH 00YCIIOBIICHA:

1) ciupanu3zanuenn XpoMocoM

2) ciy4aifHOM BCTpeUeil raMeT IpH OIIOAOTBOPEHUH

3) 3aMeHOl HYKJICOTHIOB

4) N3MEHeHHeM YHciia XpOMOCOM

5) HE3aBHCHMBIM PACX0XKICHUEM TOMOJIOTHYHBIX XPOMOCOM B MeH03e
6) BCTaBKOW HYKICOTHJIOB

8. YcTaHOBHUTE COOTBETCTBHE MEIK/IY XapaKTe PUCTUKOI MyTallUU U €€ BUIOM:

XapakrepucTuKa MyTaluu Bua myranuun

1) usMeHnenue mocnaea0BaTeIbHOCTH HYyKIeoTH10B B MoJiekyne [JHK A) rennas

2) U3MEHEHHUE CTPOCHUS XPOMOCOM b) xpomocomHas
3) U3MEHEHHUe YHCla XpPOMOCOM B si/Ipe B) renomuas

4) OTUTLIION TU ST
5) u3MeHeHUe MOCIeI0BATEIbHOCTH PACIIONIOKEHH S TEHOB

9. YcraHoBHTE COOTBETCTBHE MEKAY XapaKTepUCTHKAMU MU3MCHYUBOCTH H eé



BUIAMU.

XapaKkrepuCcTUKA U3MEHYHBOCTH Buabl n13MEHUMBOCTH
1) uzmenser GeHOTHUI B Mpe/esiax HOPMbI pEaKiu A) MyraunoHHas
2) mepenaércs 1Mo HACIEICTBY b) mogudukanmonnas

3) 3aTparuBaeT reHbl, XPOMOCOMBI

4) BBI3BIBACT OJIMHAKOBBIC N3MEHEHHS y BCEX 0COOEH BH/Ia
5) BBI3BIBACT MHAUBUIYaTbHbBIC H3MCHCHUSI

6) ananTUBHA K YCIOBUSAM CPEJIbI

TAJOHBLI OTBETOB:

Ne 3apnanus 1 2 3 4 5 6 7 8

OTBET 2,3,6| 2,5 2,5 2,5 3,5 3,5 [3,4,6| 1A, 2B, 3B, 4B, 5b
Ne 3ananus 9

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

Konrtponupyemsbie komnerenuun: OK 01, OK 02

Paznea 4. DxoJorus

Tema 4.1. Jxosrorudeckue pakTopsl U cpelbl KU3HU

Pesynbrar o0yuenusi mo teme: ONKCHIBaTh CBSI3b MEXAY OPraHU3MOM U CpEloil ero
oOuTaHUSsL.

TecToBoe 3a1anue
1. Hayka, u3ydaromasi CBS3U OPraHM3MOB C OKPYXKaIolleil cpenoi
1) 300m0THIS1
2) 6oTaHuMKa
3) anaTomus
4) skoJsiorust

2. @akTopbl HEKUBOUW MPUPOJIBI, BO3ACHCTBYIOIIME HA OPraHU3M
1) abuotnyeckue

2) OMOTHYECKHE

3) aHTpOMOTreHHbIE

4) buoxuMHUecKre

3. @aKTopsl KUBOM IPUPOIbI, BO3ICHCTBYIOLE HA OPTaHU3M
1) abuoTtnueckue

2) OGMOTHYECKHE

3) aHTpONOreHHbIE

4) OMOXUMHUYECKUE

4. Bo3nelicTBUE YellOBEKa U €ro X035 CTBEHHOMU JIEATEIbHOCTU Ha KUBbIE OPraHU3MbI U
MPUPOJIY B IIETIOM

1) abuoTtnyeckue HakTopsl

2) Ouotnueckue GaKTopsl

3) anTponoreHHbIe (PAKTOPHI

4) pusnonornyeckue (GaxTops

5. Dxomornueckuii (pakTop, BBHIXOISIIMAN 3a MPEEITbl BHIHOCIMBOCTH OPTaHU3MOB
1) anTponoreHHbIi

2) orpaHUYMBaIOIMI

3) abuoTnveckuit




4) cTuMynupyoumni

6. BnusiHue )KUBBIX OPraHU3MOB JPYT HA Apyra
1) abuoTtnueckue (HakTopsl

2) buoTryeckue (paKkTophl

3) aHTpOnOreHHbIE (PAKTOPHI

4) ¢usnonornyeckue (Gaxropbl

7. buotnyeckumu (pakTopaMu SIBJISIFOTCS

1) ocymienre 60J0T, BRIpyOKa JIECOB, CTPOUTENIBCTBO JIOPOT
2) pacteHus, 6aktepuu, rpuObl, )KUBOTHBIE, BUPYCHI

3) mapa3uTu3M, XUIHUYECTBO, KOHKYPEHIUS, CUMON03

4) Temneparypa, COCTaB BO3yXa U IOYBHI, PeJbe], CBET, BIaKHOCTb

8. K abuoTtnueckum (hakropaMm cpezsl OTHOCST
1) ocennuii nucromnag

2) CTPOHTENIBCTBO TIOTHH

3) oOMIIBHBIN CHETOMma

4) MUTPAITUIO TITHIT

9. BogHas cpena oOMTaHUS XapaKTepU3yeTCsl CICAYIONMH 0COOCHHOCTSIMHU

1) ManbIM cofiepKaHUEM KHCIIOPOia

2) CUITBHBIMU TIE€pEenagaMu JAaBJICHUS

3) HU3KOM TIIOTHOCTBIO

4) orpaHUYEHHON MTPOHUIIAEMOCTBIO JJISl CBETa

5) obunuem cBeTa ¥ BBICOKUM COJEPKAHUEM KHCIIopoaa
6) 3HAaUUTEIBHBIMU IE€pENaaMi TEMIIEPATYP

10. HazemHo-BO3mymmHass  cpega  OOMTaHUS — XapakTEPU3yeTcs  CIEAYIOUMMHU
0COOCHHOCTSIMU

1) ManeIM coiep>kaHHEeM KHCTIOopoia

2) CUIIbHBIMU TI€perajiaMy JTaBJICHUS

3) HU3KOM TIIOTHOCTHIO

4) orpaHUYEHHON MTPOHUIIAEMOCTHIO JUIs CBETa

5) obureM cBeTa U BBICOKHM COJICP)KaHHEM KHCIIOpPOJia

6) 3HaYNTETLHBIMU TIEPETIaaMHi TEMIIEPATYP
9TaJIOHbI OTBETOB:
Ne 3ananus 1 2 3 4 5 6 7 9 10

OTBET 4 1 2 3 2 2 3 1,2,41 3,5,6

Konrtponupyemsbie komnerennun: OK 01, OK 02, OK 07

Tema 4.3. buocdepa - riodanbHasi IKOJIOrHYeCKas CUCTEeMa

Pe3y.]'[I>TaT oﬁyqemzm no teme: OnNuceIBaTh CBSI3b MCKAY OpraHn3MoM H CpCI[OfI €ro

oOuTaHUA. YCTaHABIMBATH CBSI3b MEXKIY CTPYKTYpaMu OnoChephl.

TecToBOCE 3aganue

1. SIBneHus KpyroBopoTa BEIIECTB M SHEPIUU, MPOUCXOASIME IPH YJaCTHHM >KUBBIX

OPraHM3MOB, U3y4alOT Ha YPOBHE
1) Guoceprom
2) 6UOreoeHOTHYECKOM
3) mOMyISIMOHHO-BUI0BOM




4) opraHu3MEHHOM

2. HeoGxomuMoe yclioBHe COXpaHEHUs paBHOBECHs B Ouocdepe

1) »BOIOIMSI OPTAHUYECKOTO MUPa

2) 3aMKHYTBI KPYTOBOPOT BEIIECTB U SHEPTUH

3) ycuieHue NpOMBIITIEHHOW ¥ CHUXKEHUE CEIbCKOXO3SMCTBEHHOMN eITeIbHOCTH
YeJoBeKa

4) ycuieHue CeIbCKOXO3IHCTBEHHOW M CHUYKEHUE IPOMBIIIUIEHHON JIeSATeTbHOCTH
YyeJoBeKa

3. B 6uocdepe

1) Guomacca pacteHul paBHa OMOMacce KUBOTHBIX

2) buomacca JKUBOTHBIX BO MHOTO pa3 MPEeBBIIIAET OMoMaccy pacTeHUI

3) Guomacca pacTeHHil BO MHOTO pa3 IPEeBBIIAET OMOMACCY JKUBOTHBIX
4) cooTHOIIEHN OMOMACC PAaCTEHUN U )KUBOTHBIX TOCTOSIHHO U3MEHSETCS

4. buocdepa sBISETCS OTKPHITON CUCTEMOH, TaK Kak OHa
1) criocoOHa K caMOperysuu

2) ciocoOHa U3MEHSTHCSI BO BPEMEHHU

3) COCTOUT U3 FIKOCUCTEM

4) cBsi3aHa C KOCMOCOM OOMEHOM BEIIECTB

5. Bepxuss rpanuna 6uocgepbl HaxoauTcs Ha BeicoTe 20 KM OT MOBEPXHOCTH 3eMIIH, TaK
KaK Tam

1) OTCYTCTBYET KMCIOPOJ

2) OTCYTCTBYET CBET

3) oueHb HU3Kas TeMIeparypa

4) pa3MeniaeTcsi 030HOBBIH CITOM

6. OOGonouka 3emiy, HaceJICHHAs >XUBBIMH OpTaHM3MaMH W TpeoOpa3oBaHHAs WMH,
Ha3bIBaeTCs

1) rumpocdepa

2) mutocdepa

3) HOoOCepa
4) 6uocdepa

7. Ilo ompenenenuto B.J. BepHaackoro Bemym@as poib B CO3JaHUU  HOOC(HEpPHI
NPUHAUICKUT

1) Gakrepusm

2) pacTeHusM

3) xocmocy

4) 4enoBeKy

8. [Mognepkanuio paBHOBECHS B OMocdepe, ee MEeTOCTHOCTH CIIOCOOCTBYET
1) coxpanenue 6mopasHOOOpa3us

2) BCeJIEHHE HOBBIX BUJIOB B DKOCHCTEMBI

3) cozmaHue arpo’KoCUCTEM

4) pacumpeHue MJIOIAIN 3eMellb, 3aHIThIX KYIBTYPHBIMH PacTEHUSIMU

9. YeroitunBocTs Onocdepsl Kak m0OATbHON SKOCUCTEMBI OIPEIeIseTC s
1) pazHooOpa3uem ee BUIOBOTO COCTaBa

2) KOHKYpEHLIUEW MEXly OpraHu3MaMu

3) nonyIAMOHHBIMU BOJIHAMU



4) 3aKOHOMEPHOCTSIMU HACJIEACTBEHHOCTH ¥ U3MEHYMBOCTU OPTAaHN3MOB

10. Beigenenue B arMmocepy OKCHJIOB CEpbl, a30Ta BbI3bIBACT
1) yMeHbllIEHHE 030HOBOTO CJIO0S

2) 3acoJieHue MUPOBOTO OKeaHa

3) BhINajiecHN e KUCIOTHBIX JOXKIEH

4) yBenuyeHNe KOHIIEHTPALUH YIIIEKKCIIOTO Ta3a

ITAJIOHLI OTBETOB:

w
ESN
(6]
[ep}
]
o
o

Ne 3aanus 1 2 10

OTBET 1 2 3 4 4 4 4 1 1 3

KonTpoaupyembie komnetennuu: OK 01, OK 02, OK 07

Tema 4.4. BiusiHue aHTpPonore HHbIX G aKkTopoB Ha Ouocdepy

Pesynbrar oOyuenuss mno Teme: OrmnucbiBaTh DIO0aJbHBIE W PETMOHAIBHBIE
HKOJIOTUYECKWE MpOoOJIeMbl M MYTH WX MHHUMH3AIUU. llpemmarate cmocoObl AeWCTBUSA IO
0e30macHOMY TOBEJICHUIO U CHIKEHUIO BIMSHUSA YEJIOBEKa Ha MPUPOJHYIO cpexy. Beiduparh
MEpBI JIJIsl COXpaHEeHHs Onopa3zHooOpas3usl.

TecToBoe 3ananue
1. AHTpomnoreHHbI€ (PAKTOPHI - 3TO
1) moObie NeicTBUS YeOBEKa, U3MEHSIIOIIE TTPUPOTY
2) BIUSTHUE IPUPOJIBI HA ACHCTBUS YEITOBEKA
3) yXyallleHHe SKOJOTHYECKOW CHUTYalluu
4) yaydilieHHEe IKOJIOTUYECKON CHUTYyalluu

2. I3 cniicka BbIOepUTE MPsIMOI aHTPOITOTeHHBIN (akTop
1) SKCOPT TOTUIMBHBIX MEJUIET

2) MIPOU3BOJICTBO MOPOKEHOTO

3) BrIpyOKa poum

4) BBITUTaBKA METAJIa

3. 13 ciucka BbIOEpUTE KOCBEHHBIN aHTPOIIOTEHHBIN (PakTop
1) cTpOUTENBCTBO MIOTHUHBI

2) CTPOUTENBCTBO HOBOTO MOCEIKA

3) MoJiepHU3aIMSI OUMCTHBIX COOPYKEHH I CTaporo 3aBoja
4) OXOTHUYHUH CE€30H

4. Ilpsimoit HarpeB Ouocgepsl K Yemy MPUBOAUT?
1) U3MEHEHUIO MTOTO/IBI

2) U3MEHEHU IO HeOMOJIOTHYECKUX MTPOIIECCOB

3) U3MEHEHUIO KITUMaTa

4) HapyIIEHUIO a30HOBOTO CIIOS

5. KpyroBopoT kakoro BeILECTBa MOKAa3aH HA PUCYHKeE?




1) Bomoposa
2) yriepona
3) azora

4) xucnopoaa

6. Pa3Benka, moObIva, nepepaboOTKa MOJIE3HBIX UCKOITAEMBIX - 3TO Kakasi JASTeIbHOCTh?
1) ropHO-TeXHUYECKAS

2) HHKCHEPHO-CTPOUTEIIbHAS

3) ceIbCKOXO3s CTBEHHAS

4) uHXKXEeHepHast

7. CTpOUTENbCTBO BOJOXPAHUIHUI, TUIOTHH, [ DC - 3TO Kakasi 1eITeIbHOCTh?
1) ropHO-TeXHUYECKAS

2) HHXUHEPHO-CTPOUTEIIbHAS

3) cenpCKOXO3siCTBEHHAS

8. K yeMy nmpuBOIUT CBENCHIE JIECOB?

1) Kk U3MEHEHUIO Ta30BOT0 COCTaBa aTMOCHephI
2) K U3MEHCHUIO KITMMATHYECKUX YCIOBHIA

3) K UIBMEHEHHIO COCTOSIHUS [10YB

4) Bce OTBETHI BEPHBI

9. M3ameHeHus MpUpObl B pe3yabTaTe MPsIMOTO BO3ICHCTBUS X035 CTBEHHON JESATEIIbHO-

CTH YCJIOBCKA Ha ITPHUPOJHBIC 00BEKTBl — 3TO .... BO3ACHCTBUE

910 ...7

1) kpaTkOBpeMeHHOE
2) HETOCPEICTBEHHOE
3) KOCBEeHHOE

4) cTabuIN3UpYIOIIee

10. BozneiicTBre yenoBeka Ha MPUPOJLY B IPOLIECCE €€ XO35MCTBEHHOIO UCIIOIB30BAHUS -

1) mpupoa0IIOIBE30BaHHUE
2) 9KOJIOTHS

3) sxocucrema

4) OMOTEXHOJIOTHS



ITAJOHBLI OTBETOB:

Ne 3apnanus 1 2 3 4 5 6

oo

10

OTBET 1 3 3 2 2 1

Konrponupyemsbie komnerennun: OK 01, OK 02, OK 07

Kpurepuu oueHnBaHus:

3a KaXIblil MPaBUIIBHBIN OTBET, HAYKCIIAeTCs 1 Oan.
«5» - npaBuILHO BhINOMHEHO 91 — 100% 3amanuii;
«» - nmpaBuibHO BbINOJHEHO 71 — 90% 3ananuii;
«3» - IpaBUIBHO BbINOIHEHO 51 — 70% 3ananuii;
«2» - IpaBUIJIbHO BBINOJIHEHO MeHee 51% 3a1aHuid.




Tab6auna 3 - @opma uH(OPMALMOHHON KAPThI 0aHKA TeCTOBBIX 3aJaHUM

KosmmuectBo ¢popm T3

Bcero Konrpoaupyemblie
HaumeHoBaHMe pa3ielioB, TeM OTKpbITOrO 3akpsbiTOro Ha
T3 YnopsizoueHune KOMIIe Te HIUU
THUNA THIA COOTBETCTBHE

Pasnea 2. Crpoenne u ¢yHKIMH 34 3 28 3 0 OK 01, OK 02
OpraHu3Ma =
Tema  2.3. OHTOreHe3 pacTreHMi, 9 3 5 1 0 OK 02
’KMBOTHBIX M YeJIOBeKa
Tema 24. 3akoHOMepHOCTH 5 0 5 0 0 OK 02
HacJieJ0BAHUA
Tema 2.5. CuemjieHHOe HacJie/I0OBaHUe 10 0 10 0 0 OK 01, OK 02
NPH3HAKOB
Tema 2.6. 3aKoHOMEpHOCTH 9 0 v 2 0 OK 01, OK 02
U3MEeHYHBOCTH
Pa3neu 4. JkoJiorust 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxogornyeckue Gaxkropbl u 10 0 10 0 0 OK 01, OK 02, OK 07
cpelbl JKU3HH
Tema 4.3. Bbuocdepa - riaodaabHas 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOTHYECKAs CHCTEMA
Tema 4.4. BuausiHMe aHTPONOI¢HHbIX 10 0 10 0 0 OK 01, OK 02, OK 07

¢ axTopoB Ha 6nocdepy




4.1.2.5. YeTHble co00IIEHUS ¢ TIpe3e HTanue i

Pazgea 1. KiieTka — cTPYKTYPHO-() YHKIMOHAJIbHASL €/ IMHHIIA )KUBOT'O

Tema 1.2. CTpyKTYpHO-() YHKIHOHAJILHASI OPraHU3anMs KJIeTOK

Pesyabrar o0yuyenusi mo Teme: Paznnuarh CyIIECTBEHHBbIE MPU3HAKM CTPOCHHS KIETOK
OpPraHU3MOB PA3HBIX LIAPCTB )KMUBOU MPUPOJIBI.

KonTtpoaupyemsbie komnetennun: OK 01, OK 02, OK 04

Yek-IUCT AJI9 Olle HKH MPE3CHTAUH 0 BUPYCHOM MJIA 6aKTepI/la.ﬂbHOM 3a00J1e BAHUH
OI_IGHI/ITG IMPE3CHTAUIO 110 CIICAYOIIMM KPUTCPUSAM:

Hammaue (1 6amr) /

DJIEMEHTEI COLEPKAHUI
sep otcyrctBue (0 6ayioB)

1. | Turynepublid cnaiin (HazBanue 3aboneBanus, @O.M.O. aBtopa
MpEe3eHTAINH)

OnucaHbl IPpU3HAKN 1 CUMIITOMBI 3a00JIEBaHUA

YkazaHbl MyTH niepeaaqn 3a001eBaHms

Omnmucana ANarHoCTHKa

IIpuBeieH NepeYeHb UCIIOIIb3YEMBIX JICKAPCTBEHHBIX BEILECTB

Onucanbl 0COOCHHOCTH MPUMEHCHHS aHTHONOTHKOB

Omnucanbl Mepbl NPOPHITAKTHKH

YKazaHbl HCTOYHUKU HWHQOPMaUU

QPN | g |w(N

CobunrofieHre eTUHOTO CTUJIS PE3eHTAIlUH

[EEN
©

Marepuan Obli1 UHTEPECEH

[EEN
=

Marepuan ObLI noJIe3eH

I xana nepeBoaa 60aj1J10B B OTMETKY:

«5» - 11-10 6anos

«@»» - 9-8 6annos

«3» - 7-6 GamoB

«2» - MeHee 6 0aNIOB UM OTCYTCTBHUE PAOOTHI



4.1.3. 3apanusi, HanpaBJieHHbIEe HA ()OPMHUPOBAHHE YMEHHUI U HABBIKOB

Pazges 1. KileTka — cTpYKTYPHO-() YHKIIHOHAJIBLHAS € AMHUIIA s KHBOT0

Tema 1.2. CTpyKTYpHO-() YHKIHOHAJIBLHASI OPraHU3anus KJIeTOK

Pesyabrar oOyuyeHuss mo Tteme:

W3MEHEHUI ¢ TOMOIIBbI0 MUKPOCKOIIA.

Pasnuyare CymeCTBEHHBIE NPHU3HAKUM CTPOEHHUS KIETOK
OpPraHU3MOB DAa3HBIX IAPCTB KUBOH mpupoabl. [IpoBoanTh HaOMOonEHME KIETOUYHBIX CTPYKTYp M HX

JlabopaTtopnas padora Nel
CrpoeHue Ki1eTKH (pacTeHUsl, ’)KHBOTHBIE, IPUOBI) U KJIETOYHbIE BKJIOYEeHHUA (Kpaxmal,
KAPOTHHOM/bI, XJIOPOIJIACTHI, XPOMOILIACTHI

Iesap padoThI: 3aKpenUTh yYMEHHE TOTOBUTh MHUKpPOIIPENAapaTbl M pPACCMATPUBATh HMX IIOJ
MHUKPOCKOIIOM, HaXOAUTh OCOOCHHOCTH CTPOEHHUSI KIETOK Pa3InYHbIX OPraHM3MOB, CPABHUBATh UX MEKIY

CcO0O0H.

1.Bonpochl 1151 JONVCKA K J1a00pPaTOPHOH padorTe:

1. Ha30BuTE OCHOBHBIE YACTH MUKPOCKOIIA M ONMUIITE UX (DYHKIUU.
2. Yto Takoe MpeIMETHOE U MOKpOBHOE cTekna? J{Jis yero oHu HyHbI?
3. IlepeuricnuTe OCHOBHBIE TPaBUIa pabOThl ¢ MUKPOCKOIIOM.

2.JIpoBeie HHE ONLITOB

OO6opynoBaHue u mocyna

Marepuasl U peaKkTUBBI

1. Mukpockonbl

1.Bona

2. Hpe,[[MeTHI:Ie " ITOKPOBHBIC CTCKIIA

2. Pa3BenieHHbBIE B BOJIE JAPOAKIKHI

3. CTeIIHHBIE TATOUYKA

3. JIyk penuaTsiit

4. CtakaHbl

5. @unsrpoBanbHas Oymara (candeTka)

6. CTepUJIbHBIN IIMATETh

AJITOPUTM NPOBEJCHUS pabOTHI

Bornipock! n 3anianus

1. U3y4yeHune cTpoeHUs pacCTUTEJIbHON KIECTKH
1.1. CHATh ¢ BHYTpEHHEH MOBEPXHOCTU MSACUCTOU
YEIly! JIyKOBUIIBI TOHKYIO INIEHKY — SIIAJIEPMY.

1.2. IloMecTUTh KycOUYEK IUAEPMBI Ha IPEIMETHOE
CTEKJIO B KaIlJIIO BObI.

1.3. HakpbITh 0OBEKT TOKPOBHBIM CTCKIOM.

1.4. PaccMoTpeTh KIETKH 3MUAEPMBI IIOJ pa3iidy-
HBIM YBEJIMYEHHEM MUKPOCKOIIA.

Omnpenenure GopMy KIETOK.

Haiimure simpo, Bakyonu, 00OJIOUYKY KIIET-
KH.

3apucyiiTe HECKOJIBKO KIETOK JITUACPMBI,
0003HaYMB HA PUCYHKE: IIUTOILIA3MY, SIPO,
BAaKyOJIH, 000JIOYKY KIETKH

2. M3y4yeHue cTpoeHHUs ;KHBOTHOM KJIETKH

2.1. TIpoBecTu CTEpUJIBHBIM IMATEIEM C JIETKUM
Ha)KUMOM T10 HEOY MJITH 10 JIECHAM.

2.2. HanecTu KamlenpKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPBITh €€ NOKPOBHBIM CTEKIIOM.

PaccmoTpuTe Ha KOHUMKE UOImarenas B
KaleslbKe CIIOHBl  CIYHICHHBIE  KIETKU
AMUTEIHUSL.

PaccmoTpuTe Ha mnpenapare OTIENbHBIE
KpPYIHBIE TIJIOCKAE KIETKH HEeNpaBUIbLHOMN

2.3. Paccmotperb mpemapar npu  OoibiioM | opMbl. bomblas 4acTe KIETOK MEpPTBBHIE,

YBEJIIMYECHUU c IIPUKPBITOU quagparMoil | MOATOMY B HUX XOPOILO 3aMETHO S/APO.

KOH/JICHCATOopA. 3apuCyliTeé HECKOJIIBKO KIIETOK, 0003HaYBTe
AOpO U LUTOILIA3MY.

3. M3yuyeHue cTpoeHMsi KJIeTKM Jpos:keil | Halinure IPOXKIKEBYIO KIIETKY,

(rpudsbI) paccMoTpeTh €€ (QopMy U OTENbHbIE

3.1. TlomecTuTp CTEKISHHOM NaJOYKOM KaIUIIO | YacCTH.

pacTBOpa C IPOKKAMU HA IIPEIMETHOE CTEKIIO.
3.2. HakpbITh €€ MOKPOBHBIM CTEKIOM. Ecim ecTh

3apucyiiTe HECKOJIbKO KIETOK, CHeJlaiTe
HOJIUCH.




U3JIMIIKA  OKAJKOCTH, VYIAJIUTE €€ C MOMOIIBIO
dunsrpoBanpHOM Oymaru (canderku).
3.3. PaccmoTtpeTs npenapar o1 MUKpOCKOIIOM

HToroBast KOHTPOJILHAS YACTh JA00PATOPHOH PadoThI (BLINOJIHUTL NHCHLbMEHHO):

1. U3 KakuX OCHOBHBIX YaCTEH COCTOUT JIFOOas KIeTKa?

2. Yro o0mero uMeeTcs B CTPOSHUHN PACTUTEIBHON U )KUBOTHOM KIIETOK?

3. Uem pa3nuyaroTcs 3TH KIETKH?

4. YeM OOBACHUTH, YTO, OyIydH YCTPOSCHHBIMH 10 €IMHOMY IUIaHY, KJIETKH BEChbMa Pa3HO0 Opa3HbI
o ¢opme U pazmepam?

Kontposmpyembie komnerenuun: OK 01, OK 02, OK 04

Pa3nea 4. Dxojorus

Tema 4.5. Bausinue couuaJbHO-IKOJ0THYeCKUX (aKTOPOB HA 310pOBbE YeJI0BEKA

Pesyabrar  oOydyeHuss mo Teme: HHTepnpeTupoBaTh  pe3yIbTaThl  MPOBEICHHOTO
OMOIKOJIOTUYECKOTO IKCIIEPUMEHTA C MCIIOJIb30BAHUEM KOJTMYECTBEHHBIX METO/IOB.

JlabopaTopnasi padoTa Ne2
YMcTBeHHAs1 paG0TOCIOCOOHOCTH

Less paboThI: nccneI0BaHNE YMCTBEHHOM pab0TOCIIOCOOHOCTH.

®opmyaupoBka 3aganusi: OmnpeneneHue YMCTBEHHOHW pPabOTOCIOCOOHOCTH MOCPEICTBOM
KOPPEKTYpHOTO TECTA.

OGopynoBanue: OykBeHHbIE TaOIMIIBI AH(PUMOBA; CEKyHAOMED.

VYMcTBeHHass PabOTOCIOCOOHOCTh YENIOBEKAa 3aBHUCHT OT MHOTHX (DaKTOpOB, COBOKYITHOCTh
KOTOPBIX MOYKHO Pa3JIe]IuTh HA TPU OCHOBHBIC TPYIIIIbI:

guszuonoeuueckue ¢haxmopsi - BO3pACT, TOJ, YPOBEHb (U3UYECKOTO U (PYyHKIMOHATBHOTO
Pa3BHUTHUS, COCTOSHHUE 3/I0POBBSI, TUTAHUE U JIP.;

gakmopwl  pusuueckoeo xapakmepa, OTpaXKawIMe reorpaduyeckie, KIMMAaTHYECKUE YCIOBUS
CYIIICCTBOBAHWS,

ncuxuueckue pakmopuvl - MOTUBAIUS ISSITEIBHOCTH, IMOIIMOHABHBIN HACTPOW U JIp.

[Mokazarenn yMCTBEHHOH pPabOTOCIIOCOOHOCTH CIY)KAaT Uil WHTETPaIbHON XapaKTepUCTHKH
(GYHKIIMOHATIBHOTO COCTOSHUS OPTaHU3Ma.

Xoxa padoThI:
1. B tabnuue AugumoBa (Tabnuua 1) BeluepkuBaiTe 3aJaHHbIe OyKBbI B TEUEHUE 4 MUHYT.

Tabmuna 1. Koppekrypusiii Tect (Tabnuna AHpuMOBa)
CXaBCXEBHAXHANCHXBXBKCHAUCBXBXECHAH
BHXMBCHAaBCAaBCHAEKEaXBKEXCBCHAaMNCAUC
HXUCXBXEKBXHMBXCHUCHECHUHAUECHKXKHUKXECKE
XaKHXCKAaWMCBEKBXHAUCHXEKXUCCHAKCKBX
MCHAMXAEXKHUCHAXEKEXCUCHAXKEKEKXBHUC
CHAaNCBHKXBAaMCHAaXKEeXCHAaKCBeeBeanUCHaA
KXKEKHEHMCHBEXCHAUCKECHUKHAaCCHKXKBHX
AUCHAEeXKBEHHXBEAUCHKAUKEBHBHKBXaBE
KaXBCHMHNBHKXHUECHAUKBHUEAKEUBAKCBEHKCB
HKECHKCBXHUECBXKHKBCKBEBKHUCECCAaBHEXE
KeMBKaNCHAaCHAMCXaKBHHAaKCXaUECHAaCHAH
€EBXaKXCHEHMCHAUCKBHBKXBEKEBKBHAUCCH
ABCHAKXAaCECHAMCECXKBAaNCHACAaBKXCHEH



BUKBCHAQHUHCHCKXAaBHXHBHXKXCXHBHCHBCAcC
HKCXBUBHACBHCHBHACHXBXBHCHACHUCKAUB
KCHMHHCHCCAaCHUXBKCBHUCHACAUNCHKBXHUKXHKC
CaKAa€CKXCBCKXCKXHAUCHKABCBCCHAUNCCKX

MNCHECEUCHBHUHCXKBXCHBHAKHNC XaUCBKCKHUECXC
BXBAaKCHCHAHAUCHAKCXKHNBXHHUHKCHAQUBCCH
CHAaUKBCXKXBCCKHCXHNACHAKCXKBXBXcacc
CKXCKHAUMBKBKXCHUKXHNCHANKXAaKCHAQUCHBK
UHCHAUCUKXAaKCHHUBAUNCBKUXBAUBXCHHUXBHUK
XBCKKCHKCXAaUNCXCHAUHNCXCECEXCKCHUCBHCK
ABCHAXHNAKBCHBCAHNKBABHUHXHABXKCECBXXCK
CHMaBCCKBXCKCHAaKXBCHXCBCXKACHBXHHNHCaA
KEBCXHBHUXHBKAaUHCCHKXHNAaHCKAaCHBCHHUXAK
KHCHHCKHBHCXXAaHUBCHHAHAUXHUXKBXAaHUCK
NCHKCHKXaWHAaBUCHUHBCHKAaNUCXaNWNCCHAaAaBHaAa

NCKAaWNBKXaAaKHHCUBHCKXAaNUXBKAUCXBBCKBC
HAaUCUXCKBKHCHAUCHXHAHUCBCXBCKAUCXUB

2. Ilo oxoH4YaHuM pabOTHI TOACUMTANTE OOINEE KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJIMYECTBO BBIUEPKHYTHIX OykB (M), olIee Koim4decTBO OyKB, KOTOPOE HEOOXOAMMO OBLIO BBIUYEPKHYTH

B MPOCMOTpEeHHOM TeKcTe (N) ¥ KOJTH4YeCTBO OmOoK (n).

3. Beruucaure:
KOO(ULIMEHT TOYHOCTH BBIMOJHEHUS 3aJaHus (A):

A=M/N;

kod(purmeHT yMcTBeHHOM npoaykTuBHOCTH (P):

P=AxS;

o0beM 3puTenbHON nHpopmanuu (Q, 6uT):

Q=0,5936x S,

re 0,5936 — cpeaauii 00beM HHGOPMAITUY, TPUXOISAIIMICS HA OJIUH 3HAK;
CKOpPOCTh TepepadoTKu HHQopMaIuu, OuT/c:

CIIM=(Q —-2,807xn) /T,

rie 2,807 6uta — motepst HHGOPMAILIMH, TTPUXOJIAIICHCS Ha OJMH MPOMYIICHHBIA 3HAK;
T- Bpems BBINIOJIHEHUS 3a/1aHMUs, C;

YCTOMYMBOCTb BHUMAHUS:
YB=S/N.

4. JlaHHbBIE pacueToB 3aHecHTe B TabmuIly 2. OnpenenuTe CpeaHErpYyNIOBbIe 3HAYCHHUS.



Tabnuua 2. Pe3ynsrarsl BcciieIoBaHus yMCTBEHHON pab0TOCIIOCOOHOCTH

JlaaHbie A

P Q

CIIN YB

WH uBuyansHbie

CpenHerpymnmnoBbie

5. OpuEHTHPOBOYHO OLIEHUTE YMCTBEHHYIO pa0OTOCIIOCOOHOCTH IO TaHHBIM TaOIHIIHI 3.

Tabnuna 3. Kpurtepuu onienku ymctBeHHOro Tpyna (Anmmos H.H., 2005)

KonunuectBo Tpyna - mpocmotpe-

KauectBo Tpyna - nonymeHo

Or1eHka
HO 3HAKOB onm0OoK
OT1auyHO bonee 1000 2 1 MEHee
Xopor1o 900-1000 3-5
YIIOBIETBOPUTEITHHO 800-900 6-10
HeynosneTBopuTtenbHO Menee 800 11 u Gonee

6. OuieHnTE YpOBEHb UHIUBUAYaIbHOW pabOTOCIIOCOOHOCTH B CPAaBHEHUU CO CPEIHErPYIIIOBBIMU

1 OICHOYHBIMU JaHHBIMH.

3ananue sBIseTcs NpodeccroHanbHO-OPUEHTUPOBAHHBIM.

KonTpoaupyemsie komnetennun: OK 02, OK 04, OK 07, 11K 2.2

Pazgea 1. KiieTka — cTPYKTYPHO-() YHKIIHOHAJIHLHAS € IMHUIIA KMBOT0

Tema 1.2. CTpyKTYpHO-() YHKIIMOHAJILHASL OPraHu3alus KJIeTOK

Pe3yabrar oOyyeHust mo Tteme:

OpraHHU3MOB Pa3HbIX [[APCTB KUBOU MPUPO/IBI.

IIpakTnuyeckoe 3ansatue Nel

Paznuyarh cymiecTBeHHbIE NPU3HAKU CTPOCHUS KIETOK

BupycHble n 0akTepuajibHbie 3a001eBaHuss. O01Me NPUHIHIBI HCIIO0JIb30BAHUA
JIEKapCTBEeHHbIX BelecTB. Oco00e HHOCTH NPUMeHEeHUSI AHTUOUOTHKOB.

@opMyJIHPOBKA 3aJaHUs: TIOATOTOBETE YCTHOE COOOIIEHHWE C TIpe3eHTaluell 00 OIHOM
BUPYCHOM HJIM OakTepHallbHOM 3a0oJjieBaHWU U3 TepeuHs. PaboTa BeIMonHsSeTCs B mapax. B crpykrype
COOOIIICHUSI ¥ TIPE3CHTAIINN HEOOX0IMMO OTPA3UTh:

Jnarnocruka

N RN E

Hassanue 3a00iieBaHusa
[Ipu3HaKK ¥ CHMIITOMEI 3300JICBAHUS
[lytn nepenaun 3a0oneBaHuUs

Hcnionb3yemble I€KapCTBEHHBIE BEILECTBA
Oco0GeHHOCTH TPUMEHEHU S AaHTUONOTHKOB
Meps! pouIaKTUKA

Uctounuku nndopmanuu

IIpumepHbIii NepeyeHb BUPYCHBIX M 0aKTe pHAJIbHBIX 3200/1¢ BAHMI YeI0BeKa

BupycHble nuexknuu:

COVID-19,

TPHII,

OPBH,

BUPYCHBIE TE€MIATUTHI,

BHY,

WH(EKIITMOHHBII MOHOHYKJIEO3,

reprec,



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

BETpsHAs OCIIa,
KOPb,
KJICIIEBON 3HIIE(AIHT.

BakrepuajJbubie HH(p e KINN .
JIU3CHTEPUS,

caJIbMOHEJIIE3,

TyOepKyIes,

xozepa,

gyma,

cubupcKas s3Ba,

KOKITFOIIL,

CTOJIOHSIK.

Kontposmpyembie komnerenuun: OK 01, OK 02, OK 04

Tema 1.3. CTpyKTypHO-() yYHKIIMOHAJIbHBIE () AKTOPBI HACJIEICTBEHHOCTH
Pesynbrar o0yyenussi mo Teme: Paznnuarh CyIIECTBEHHBIE IPU3HAKM CTPOEHUS KIETOK

OpPraHM3MOB Pa3HBIX LAPCTB KUBOW mMpupoAbl. Onpenendarb nociaeaoBaTeabHocTh HyKIeoTH10B JJHK 1
PHK.

IIpakTn4yeckoe 3ansaTue Ne2
Peuienue 3ag1a4 Ha onpeaesieHUE MOCJeA0BATEIbHOCTH HYKJI€O0THA0B, AMUHOKUCJIOT B HOPME U B
cJiydyae u3MeHeHHs Mocjae0BaTeIbHOCTH HyKIeoTnaoB JJHK

Hesb: HayuyuTbCs pellATh TUMUYHBIE 3aJa4d Ha OIpEACNICHHE IOCIEeI0BATEIbHOCTH
HYKJICOTHIOB, aMUHOKHCJIOT B HOPME U B Cllydae M3MEHEHUS mocienoBarenbHoctu Hykineotuaos JTHK.

@opMyIHPOBKA 32IaHUA: PEIIMTE 33/1a4M HA YCTaHOBJICHUE MTOCIEI0BATEIbHOCTH HYKJICOTH /OB,
aMUHOKHKCIIOT B HOPME U B Cllydae U3MEHEHUs rmocieaoBaTenbHocTu Hykieotu 108 JTHK.

3amada 1. Oxna u3 nenovek JJHK umeer nocnenoBarensHocTh Hykeotua: AI'T AL AT ALT
A TTT ANI. Kakyro mnocienoBaTeapHOCTh HYKIEOTHIOB HuMeeT BTopas uemnouka JHK Ttoit xe
MOJICKYJTHI.

3amada 2. [locnenoBarebHOCTh HYKICOTHUIOB B Hayalle T€HA, XPaHSAMIEro HHPOPMALUIO O Oerke
nHcynmuHe, HaumHaetrcss Tak: AAA HAILL HTTT HUTT I'TA TALl. HanunmTe mnocineaoBaTeIbHOCTH
aMHUHOKHCJIOT, KOTOPOH HaYMHAETCs LeNb MHCYINHA.

3agada 3. Yuactok mosiekynsl MPHK cocrout u3 nocnenoBarensnoctu HykieotuaoB: ['IIY-AT'L-
AT'Y-VI'V-LIATL. U3 kakuX aMUHOKHUCIIOT OyIeT COCTOSATh ONOK, CHHTE3UPOBAHHBIN Ha 3TOI Moekyie?
Omnpenenute nociaenoBaTeNbHOCTh HyKIeoTH10B B 1ienu JJHK, ¢ koTopoii mpoun3onuia TpaHCKpUIILIHSL.

3amaya 4. VYdyacToKk O€NKOBOH MOJIEKYIbl COCTOMT W3 CIEAYIOIEH MOCIeI0BATeIbHOCTH
AMUHOKHKCIIOT: METUOHUH - apTUHUH - aJJaHWH - DIUIUH. OnpeennTe BO3MOXKHYIO MOCIE0BATEIHHOCTD
HYKI€oTHA0B B MoJiekyie JIHK.

3amada 5. Kak u3MeHuTCs CTpykTypa Oenka, eciu u3 kogupyromei ero nenu JHK: I'-A-A-T-T'-T-
A-T-1I-T-A-T" ynanuts 4-i1 Hykiieotua?

3amaya 6. Onpenenute TpuruieTsl (anTukogonbl) TPHK, ydactByronme B cuHTEe3e Oenka, eciu
xonupytoumii ¢pparment JJHK coctout u3 nykneoruaon: I'-I'-T-A-II-I'-A-T-I-T-1[-A-A-T'-A. Cxoabko
TPHK yuactByeT B cunTe3e Oenka? Kakne aMMHOKUCIIOTH 3aK0upoBaHbl B 3o JITHK?


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

Kpurepuu oneHnBaHusi:

«5» - BCe OTBETHI BEPHBI;

«y - momyIeHa ofHa OIMOKa;

«3» - IOMYIIEHBI 2 OMIMOKH;

«» - nomymieHsl 3 1 60Jee OMMOOK MU paboTa HE BHIMOJHEHA.

Kontpoanpyembie komnerennun: OK 01, OK 02

Paznea 2. CtpoeHue U (p YHKUMHM OpraHusma

Tema 2.4. 3aKoHOMEPHOCTH HACJIeI0BAHUS

Pesyabrar oOyuyenusi mno Teme: OmNHCHIBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH H
U3MCHUYHUBOCTH. OHpC,Z[eJ'DITB BCPOATHOCTb BOSHUKHOBCHH A HACJICACTBCHHBIX IPU3HAKOB IIPU MOHO -, 11 -,
MOJIUTUOPUTHOM U aHATIU3UPYIOLIEM CKPEIMBAaHUU.

IIpakTHyeckoe 3ansitue Ne3
Penlenue 3a1a4 Ha omnpe/iejieHHe BEPOSITHOCTH BOSHMKHOBEHUSI HACJIEICTBEHHBIX MPU3HAKOB MPH
MOHO-, 1U-, NOJMTHOPHAHOM U AHAJU3ZHMPYIOIIEM CKpelMBAHUM, COCTABJIEHHE T'eHOTHIIHYECKUX
CXeM CKpelMBaHUA

Leab: HayuuThCs peliaTh TUIHMYHBIEC 33aJa4d Ha OMpPENIETICHHE BEPOSITHOCTH BO3HUKHOBEHHS
HACJIEACTBEHHBIX MPU3HAKOB TP MOHO-, M-, TOTUTUOPUIHOM U aHATU3UPYIOIIEM CKPEIMBAHUH.
@opMyIHPOBKA 3a1aHMUA: PEIIMTE 3a/1a4l, COCTABUB CXEMBbI CKpEIMBaHUS.

3amaga 1. Y dyenoBeka ambOMHHU3M U CHOCOOHOCTH MPEUMYIIECTBEHHO BIIAACThH JIEBOW PYyKOU -
pELECCUBHBIE IIPU3HAKU, HACIEOYIOIMECs He3aBUCUMO. KakoBbI '€HOTHIIBI POAMTENEH C HOPMalbHOU
NUTMEHTAIEeH U BJIAJACIONMX IPABOI PyKOH, €CITU Y HUX POJIUJIICS PeOCHOK aIb0MHOC U JIeBIIA?

3agaya 2. Y 4YenoBeKa MNPABOPYKOCTh JAOMHHHPYET HAaJ JICBOPYKOCTHIO, Kapemwia3oCcTh Hal
rosryooria3octeto. ['omybomiasplii nmpasiia )KeHHUJICS Ha Kaperia3oi Mpasiie. Y HUX POJHIIOCH ABOE JAETeH
- Kapemia3bli JieBIIA W ToiMyOomiasbiid mpaBmma. OT BTOpOro Opaka 3TOTO K€ MYXKYHMHBI C Kapenia3ou
IpaBLION POAWIIOCH JEBATh Kapenla3blX JAeTed, OKa3zaBHMXCS IpaBmiaMu. OnpenenuTh TIeHOTHUIIBI
MYKYMHBI U 00€HX KESHIIMH.

3amaya 3. Y denmoBEeKa KOCOJIANOCTh JAOMUHUPYET HaJ HOPMAJIbHBIM CTPOCHHEM CTONBI, a
HOPMAJIbHBIM OOMEH YIIICBOJOB - HaJ cCaxapHbIM AuaderoMm. JKeHIMHa, MMEIOIasi HOPMaJIbHOE CTPOSHHUE
CTOTIBI M HOPMaJIbHBI OOMEH YIIEBOAOB, BBINIIA 3aMYK 3a KOCOJIAIIOTO MYKYHHY C HOPMaJIbHBIM
obMeHoM ymieBonoB. OT »TOoro Opaka pOAWUIIOCH JOBOE JETeH, y OJHOTO M3 KOTOPHIX pa3BUBANACh
KOCOJIAOCTh, & y JPYIOro - caxapHblii auaber. MOXKHO 1M ONpEeNeIuTh T€HOTHIBI POAMTENEH 10
denotunmy ux nereii? Kakue eime reHOTUITBI U PSHOTHUIIBI JETEH BO3MOXKHBI B TAHHOU ceMbe?

3anaya 4. ¥V Iletm n Caum kapue miasa, a y ux cectpsl Maum - ronyosle. Mama sTux aereit
royoomiasas, XoTs €e pOJAMTENIM MMenu Kapue miaza. Kakoit mpusHak momuHupyer? Kakoi mBer mias y
nanel? Hanmunmre reHOTHIIBI BCEX MEepeur CIICHHBIX JIULI.

Kputepuu oueHuBanmsi:

«9» - BCE OTBETHI BEPHBI;

«y - nomymeHa ojHa OmMoKa;

«3» - IOIYIEHBI 2 ONIMOKH;

«2» - nonymensl 3 u 6osxee onmOOK MM paboTa HE BHINOIHEHA.

KonTpoaupyemsie komnetenuun: OK 02, OK 04



Tema 2.5. CuensieHHoe Hac/leJOBaHHe NMPU3HAKOB

Pesyasrar oOyuyenusi mno Teme: OmuchBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
U3MeHYUBOCTH. OnpeensaTh BEpOATHOCTh BOSHUKHOBEHHU I HACJIECTBEHHBIX IPU3HAKOB IPU CLEMIICHHOM
HACJIeIOBAHUH.

IIpakTHyeckoe 3ansitue Ned
Pemenue 3a1a4 Ha onpe/ie/ieHHe BePOSTHOCTH BO3HMKHOBEHUS HACJIe/ICTBEHHbIX IPU3HAKOB
NPH CLeIUICeHHOM HacJie/I0BAHNH, COCTABJIeHHe Fe HOTUIIMYeCKUX CXeM CKpe LMBAHUS

He.]'[l): HAy4YUTHCAd PCIIaThb THUIMHYHBLIC 3agadu Ha OMNPCACIICHHUC BCPOATHOCTH BO3HHUKHOBCHMHA
HaCJICACTBCHHLIX IIPU3HAKOB ITPpH CHCIIJICHHOM HACJICAOBAHUH.
(I)OpMyJII/IPOBKa 3aaHudA: PCHOMTE 3a1a491, COCTaBUB CXEMbI CKPCIIIMBaHN .

3anaya 1. I'ensr A u B cuensensl, cuia cuerienus papasercs 20 mopranugam. Kakue rameTsl v B
KaKOM COOTHOIICHUH OyIyT BO3HUKATH B XOJI€ MEi03a y TMTETePO3UTOTHOTO OpraHmu3mMa’?

3anaya 2. I'emoduivst 1 AamBTOHU3M HACIENYIOTCS KaK pelleCCUBHBIE MPU3HAKH, CIEIIJICHHBIE C
X-xpomocoMoii. PaccTosiHne mexay renamu 9,8 Mopranuisl.

a) JleBymka, OTeI] KOTOPOM CTpamaeT OJHOBPEMEHHO TeMO(UIHEH W JaJBTOHU3MOM, a MaTh
30pOBa U MPOUCXOJUT U3 OJIATOMOIYIHOM MO ITUM 3a00JEBAHUSIM CEMBH, BBIXOJUT 3aMYXK 32 30POBOTO
MyxunuHYy. OnpenenuTe BeposITHbIC TCHOTHITBI U (PCHOTHIIBI IETEH OT 3TOro Opaka.

0) KenmmHa, MaTh KOTOPOM CTpajana NajJkTOHHU3MOM, a OTell reMoguianeld, BCTyrmaeT B Opak ¢
MYXUHHOH, CcTpagaronmMm oboumu 3aboneBanusimu. Omnpenenute (eHoTumnsl neteit. Omnpenenute
BEPOSITHOCTH POXKICHUS JICTEH B ATOM CEMbE OJJHOBPEMEHHO C 000€MH aHOMAJUSIMHU.

3amaya 3. Karapakra u monuIakTius OOyCIOBJICHBI JAOMHHAHTHBIMH ayTOCOMHBIMH TECHO
CLEINJICHHBIMH T'eHaMH (T.€. KPOCCUHTOBEp He 0OHapyxuBaeTcs). KeHllmHa yHacieaoBajia KaTapakTy OT
MaTepH, a MOJUIAKTUIIMIO OT oTua. Ee MyX HOpMmajeH B OTHOLIEHHHM OOOMX MPHU3HAKOB. YUTO MOMKHO
0’KHJIaTh OT UX JIETEN: OAHOBPEMEHHOTI'O MOSIBIICHUS KATapaKThl ¥ MOJUJAKTHIINH, OTCYTCTBHS 00OMX ITHX
MPU3HAKOB UJIM HAJMYMS TOJIBKO OJTHOM aHOMaJIMU - KaTapaKThl UJIM MO IAKTHUINH ?

3amaya 4. I'eH LBETHOHM CIENOTHI M T'€H HOYHOM CJENOThl HAaCJIEIyITCS KaK pELEecCUBHBIE
CLUEINIEHHBIE C X-XpOMOCOMOW. PaccTossHMe MeXay HTUMH TIeHaMH cocTtaBisier 50 MopraHun.
Omnpenenute BEPOSTHOCTb POXKACHUS JeTel OJHOBPEMEHHO C 00EMMHU aHOMAJIHMSMU B CEMbE, IJIe KEeHa
MMeeT HOPMaJIbHOE 3pEHHE, HO €€ MaTh CTpajajga HOYHOM CIIEIIOTOM, a OTel] - UBETHOM cIenoTol. Myx ee
HOPMAJICH 110 3TUM IIPU3HAKAM.

Kontposmpyembie komnerenuuu: OK 01, OK 02

Kpurepuu onennBanus:

«5» - BCE OTBETHI BEPHBHI;

«y - nomyieHa oJiHa ONMOKa;

«3» - IOMyIEeHBI 2 ONMOKH;

«2» - nonymeHsl 3 1 6oee oumMOOK WM paboTa HE BHIMOJIHEHA.

Tema 2.6. 3akoHOMe pHOCTH M3MEHYHBOCTH
Pesynbrar o0Oyuyenusi mno Teme: OrnucbiBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH W
u3MeH4YuBOCTU. ONpeaensaTs TUIl MyTalluy IIPU IlepeJaye HacaeACTBEHHbIX IPHU3HAKOB.

IIpakTH4yeckoe 3ansiTHe NeS
Pemenue 3a5a4 Ha onpee/ieHHe THIIA MYTAIMH NPU NepeJade HACIEICTBEHHbIX IPH3HAKOB,
coCTaBJIeHHe TeHOTHIIMYECKUX CXeM CKpellMBAHMSA



He.]'[b: HAy4YUTHCAd PpCIIaThb THUIIMYHBIC 3agadd Ha OIIPCACICHUC THIIA MYTAllUW IIpU HOEpeaaqdc
HACJICACTBCHHBIX IIPU3HAKOB.
(I)opMmep()BKa 3alaHUudA: PEHOMTE 3a1a91, COCTaBUB CXEMbI CKPCIIMBaHM .

3agaya 1. B pe3ynsrare myranuu Ha ydacTke reHa, coaepskamem 6 tpuruieroB: ['TT[-TI T-TIALI-
ALT-AIT-IIAA, npou30nUIo 3aMelieHue B TPEThEM TPUILIETE: BMECTO aJcHHMHA OOHAPY)KEH IUTO3MH.
HanunmTe cocraB aMUHOKUCIIOT B MOJMIENTUIE 1O MyTallMU U MOCIIE HEe.

3amaua 2. Y OOJBHBIX CEPIIOBUIHOKICTOYHONH aHEMUEH B MOJIEKYIe TeMOIIOOMHAa BajMH
3aMelEeT NIyTaMuHOBYIO kucioTy. Yem ornmuaercs JJHK denmoBeka, 60JbHOTO ceproOBHAHOKIETOUHON
anemueid, ot JIHK 310poBoro yenoseka?

3anaya 3. B anmiene nuxoro tumna (MCXOAHBIN T'€H) MPOU30IIUIA CASAYIO@As MyTallHs:

Annens guxoro tuna LI-TI'TT- ALIT-LILILT

Myranthbiii amnens HAL-TTT- AL - LI

Onpenenute Bua Myranuu. CpaBHHTE (parMEeHTHI OCITKOBOM MOJICKYIIBI, KOJUPYEMON MCXOAHBIM
U MyTaHTHBIM reHamu. Kakue geHoTunnueckue n3MeHEeHUs MOTYT MTOCIIEIOBATh 32 3THM COObITHEM?

3amada 4. Kakve n3mMeHeHHs] TPOU30UIYT B CTPOCHUHU Oe€lka, €Ci BO (parMeHTE MOJIEKYIbI M-
PHK, umeromem cocra ATA-T'THA-VIY-LIVA, npousoiiier 3amMeHa HYKI€OTHJa B MOJOKEHHHU 3 Ha
IyaHUH, a B Mojio)keHuu 7-Ha aneHuH? IloctpoiiTe cooTBeTCTByOLME KaxjaoMmy BapuaHTy u-PHK
(bparMeHT MOJUIIENTHIA U YIaCTOK MyTaHTHOI'O TeHa.

3amaya 5. AxoHaponiasus (KapJIUKOBOCTh) OOYCIIOBJIEHA JIOMHWHAHTHBIM TEHOM. Y CEMH U3
BOCBMH DPOXKJIEHHBIX KapJIHKOB POJAUTENN ObLTH HOpMadbHBIMH. OOBSICHHUTE, MMOYEMY y HUX POJIUIIHICH
nertu-kapnuku? Kawxoit 310 Bux myranuu? Kakumu Moryt ObITh JeTH B Opake Kapiuka U HOPMAaJbHOMN
KEHIMHBI?

3anmaga 6. Y MyKUMHBI OJJMH a3 Kapuii, a APyroi — roxyooii (mogoOHoe SBICHUE HAOIIONAETCS y
Jmalkd U cobaku aysickeH maniamyrt). [lompoOyiiTe OOBSCHUTB, Kak 3TO Momio mpou3oiitu? Kakoit Tum
M3MEHUYMBOCTU HAOIOAAETCS B IPUBEICHHBIX MpUMepax?

Kontposmnpyembie komnerennuu: OK 01, OK 02, OK 04

Kpurepuu oneHnBaHus:

«5» - BCe OTBETHI BEPHBI;

«y» - momyIieHa ofHa OIMOKa;

«3» - IOMyIeHBI 2 ONMOKH;

«» - nomymieHsl 3 1 60Jee OMMOOK MK paboTa HE BHIMOJIHEHA.

Pasnen 4. IkoJ10rust

Tema 4.2, [lonyasiuus, coo01ecTBa, IKOCUCTE MBI

Pe3yabraT 00ydyenust mo Teme: OMUCHIBAThH CBSI3b MEX]y OPTAHHU3MOM U CPEAON €ro OOMTaHUSL.
YcraHaBIMBATh CBSI3b CTPYKTYPHI M CBOMCTB YKOCUCTEM.

IIpakTHyeckoe 3ansitue Neb
PelleHue NpakTHKO-OPHEeHTHPOBAHHBIX PacyeTHBHIX 32/1aHMIl 110 epeHOCY BellleCTBAa M JHEPruu B
JIKOCHCTEMAX € COCTaBJIeHHEeM TPo( MueCKUX nenei u nupaMug OMOMACChl U YIHEPruu

Hesab: HayduThCS pelIATh MPAKTHKO-OPUEHTHPOBAHHBIC pACUCTHBIE 3aJaHHsl MO TEPEHOCY
BEILIECTBA U YHEPIrUU B HIKOCHUCTEMAX.

®opmysiupoBKa 3a1aHus . Pacuer cpoka ucyeprnaHus MpUPOTHBIX PECYPCOB.

daodyaa: PazsuTne dyenoBeyeckoro o0IecTBa HEBO3MOXKHO 0€3 B3aUMOCHCTBHS C MpUpo0i. J{o



HEKOTOPOIO0 BPEMEHM OTPHULATEIbHBIE MOCIEACTBUS XO3SMCTBEHHOM M MHOM JEATEIBHOCTH YEIOBEKa
KOMIIEHCUPOBAJIM CIIOCOOHOCTBIO IPUPOJHBIX CUCTEM K caMoBoccTaHOBJIeHHIO. Ho k cepeauHe
JBAJLATOrO CTOJETHS CHUTyallus W3MEHWJIACH: OKpYyXKarol@s INPUPOAHAs Cpela yKe HE B COCTOSHUU
KOMIIEHCUPOBATh IOJHOCTBIO IMOCIEACTBHUS BO3JEHCTBUS POCTAa YHMCICHHOCTH JIIOAEH M paCIIMpEHHUS
IIPOU3BOACTBA. 3arpsA3HEHBI BOJA, BO3MyX, PACTCHMS, BBINANAIOT KUCJIOTHBIE NOKIU, 3PO3US BBIBOIUT
MOYBHI U CENBCKOXO35IHCTBEHHOTO 000pOTa, MOJISPHBIE JbbI TAIOT W3-3a MOTEIUICHUS KIMMaTa, UCUe3al0T
MHOTHE BHUJBl XHBOTHBIX M PACTEHUH, HaceleHHE MPHOOpETaeT XpOHHWUYECKHWE 3a00JeBaHUS, PACTET
cMepTHOCTh. CyllecTByronasi celdac HMHTEHCHUBHOCTb AHTPOIIOIEHHOIO BO3JCHCTBUSA BEAET HAaIly
IJIAHETY K UCTOILLCHUIO U JIerpaJallii.

3ananue: OLEHUTE CPOK MCUEPIaHUs IMPUPOJHOIO Pecypca, €ClIM U3BECTEH YPOBEHb JOOBIYM
pecypca B TEKyILIEM T'oJy, a MOTpebIeHre PecypcoB B MOCIEIYIOIME ToIbl OyleT BO3pacTaTh ¢ 3alaHHON
CKOPOCTBIO IIPUPOCTA €KEroTHOTO NnoTpedbaeHus. Kakoit mpupoaHblii pecypc MMEeeT caMblil JOITHil CpoK
MCYEPIIaeMOCTH U KaKOil — HAMMEHbIMA?

Taoauna 1 - UcxoaHble JaHHBIE

3anac pecypca Q, Jlo6p14a pecypca q, Ipupoct odnema
Pecypc AL T MDA T /ron HOTp;gi'fe(ZI/IB}I r1:Z)eﬂcypca
KameHHBIH yroyb 6800 3,9 2
[Tpupoauerii ra3 280 1,7 1,5
Hedrp 250 3,5 2
XKeneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
[mHK 0,24 0,006 1,3
CBuHeIl 0,15 0,004 2,2
ATOMUHUHI 12 0,016 1,6
VYpan 300 0,2 2

Jlii pacueTa BOCIOIB30BaThCS (POPMYIOH CyMMBI YWIEHOB psijia TEOMETPHYECKON MPOrPEeCcCHu:

_ ) ‘1}@, O

oo
e Q — 3amac pecypcos,
g — rojoBas 100bI49a pecypca,
TP — mpupocT notpebieHus pecypcea,
t — 4mcio ner.

JlorapugmupoBanue BbelpaxkeHus a1 Q ngaer ciemyrouryro QopMmyly Ui pacdera Cpoka
HCcUepIaHus pecypcea:

B :;-:[E_'_:i}ﬂ

Kontpoaupyembie komnerenuuu: OK 01, OK 02, OK 07



Tema 4.4. Baiusinue anTponoreHHbIX (paxkTopoB Ha Ouocdepy

PesyabraTr oO0yueHusi mo teme: OmnuceiBaTh DIOOATbHBIE M PETHOHAJIBHBIE SKOJIOTMYECKHE
npoOieMbl U MyTH UX MUHHMH3anuu. [Ipenanarate cmocoObl AeCTBUS MO O€30M1aCHOMY MOBEACHUIO U
CHIDKEHUIO BJMSHUS 4eJOBeKa Ha TMPUPOJIHYIO cpexy. BeiOupaTh Mepsl Ui COXpaHEHUS
OropazHo0Opa3usl.

IIpakTHyeckoe 3ansaTHE N7
OTtxoabl MPOU3BOACTBA

Hean: u3yunts DenepanbHbI KIAaCCU(HUKAIIMOHHBINA KaTaJor OTXOJ0B, HAY4HTHCS OIPEIACIATEH
KOJI OTXOZ[a, €r0 MEepapXH4eCKyl0 MO3UIHI0, KIACC OMACHOCTH, arperaTHOe COCTOSHUE U (DU3UMYECKYIO

dopmy.

Xoa padoTbI:
Teopemuueckas uacmo

denepanbHbIi KIacCH(MOUKAIIMOHHEIA KaTajJor OTXOJOB - 3TO CIMCOK OTXOJOB, COJEP’KAIHMH B
cebe KIacCHGUIUPOBAHHYIO U CTPYKTYPUPOBAHHYIO HMHGOPMAIMI0 0 BHJAAM HAWMEHOBAHUS H
OmpeJeNieHns] K1acca OMacHOCTH Ui JItoOoro Bujaa mycopa. [Ipom3BOJICTBEHHBIE M TOTPEOUTEIHCKIE
OTXOIBI - 3TO CEPBE3HAS DKOJIOTHUYECKAsT IpolieMa i1 00IIeCTBa.

OTx0/bI - BEIIECTBA Pa3HOTO MPOUCXOKACHHS, 00pa30BaBIIMECS B pe3yllbTaTe MPOU3BOACTBA UITU
JIPYroM IEATEIBHOCTH YEI0BEKA!

- TOBAphl WJIM M3JEIINS, YTPATUBIIME CBOHU CBOICTBA;

- IPHUIICANE B HETOAHOE COCTOSHHUE;

- YIAKOBOYHBIC MAaTEPHAIbI.

s obGecrieueHUsT 0E30ITaCHOCTH OKPY)KAIOIICH Cpeabl HEOOXOAMMO BECTH OPraHW30BAHHBIA y4eT
BCEX OCTATKOB AEATEIHLHOCTH KAaK 4YeJIOBeKa, Tak U npou3BoacTsa. C 3Toi nenbro 01 paspadoran DKKO,
KOTOPBIM pemIaMEHTHPYET padoTy HPEIIIPUATHI B 00JIaCTU CIIMCAHHSA MaTEPHUAIOB, YTPATUBIIMX CBOIO
(DYHKIIHOHATIBLHOCTD, MPHUIICAIIMX B HEIPUTOIHOCTh, TpeOyronmx 3aMeHbl. OJHAKO OCHOBHAS IIENIb €TO
co3maHusl - oOecredyeHre OE30MaCHOCTH YTUIU3AlMM OTXOJ0B, UX TEPEBO30K; CO3JaHUE YCIOBUU HE
HapYIMAINMX YKOJIOTHYECKAX MPUHIIMIIOB COXPAHEHUSI YUCTOTHI MPUPOJIHI.

B xmaccudukaiiiy oroOpa)kaercs:

- MPOUCXOKJEHUE OTXOJIOB, BCEro MATh BUAOB ()KMBOTHOIO, PAaCTUTEIBHOTO, MUHEPAIBHOTO,
XHMHYECKOT0, KOMMYHAJTbHO-OBITOBOTO);

- arperaTHOe COCTOSHHE BEIIECTBA, a Takke (u3mdeckas dopma (OJIOKH, CTPYKKA, TOIIIUBHBIC
JKHJIKOCTH );

- 00pa3oBaHUeE CHIPhA, XUMUYECKUH COCTaB, TEXHOJOTHHU MOJYUCHUS,;

- mocieaHue udpbl 0003HAYAIOT YKOJIOTHYSCKYIO OIIACHOCTD.

denepanbHbIi KTaCCH(GUKAIMOHHBIN KaTajaor oTx0J0B yrBepxkaeH [Ipukazom Pocnipupomnansopa
oT 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon xaxxmoro Buga oTXo10B UMeeT 11-3HauyHyIO0 CTPYKTYPY.

[lepBbie BoceMb 3HAKOB KOJA MCIOIB3YIOTCA ISl KOJAMPOBAHUS TPOUCXOXKICHHS BUJIA OTXOJI0OB H
HX COCTaBa.

JIeBATBIA W JEeCATHIM 3HAKU KOJAA HMCIIONB3YIOTCS JUIsl KOAUPOBAHUS arperarHOro COCTOSIHUS U
¢usnueckoil hopmbl Buaa otxon0B (IIpunoxenue).

OmuHHAANATHIA 3HAK KoJa - I KOJAMPOBAHMS KiIacca OMMACHOCTH BHUJA OTXOJIOB B 3aBUCHMOCTH
OT CTEIICHU HEraTUBHOTO BO3JICHCTBUS HAa OKPYKAIOIIYIO CPEY.

B 11-M 3Hake xoga mudpa 0 ucmonn3yercs 11 OJIOKOB, TUIIOB, OATUIIOB, TPYIII M ITOATPYIII; IS
BHUJIOB OTXOJIOB 3Hauamias mudpa odo3Hawaer: 1 - I wimacc omacHoctm; 2 - II kmacc omacHocTH; 3 —
Il xnacc omacuocty; 4 - IV K1acc omacHOCTH; 5 - V Kj1acc OIMacHOCTH.

denepanbHbll KTaCCH(GUKAITMOHHBIA KaTaJdor OTXOJ0B, UMEET ISTh yPOBHEW KilaccH(UKAIUU,
PacCIONOKEHHBIX IO UePAPXUUECKOMY MTPUHIIUITY: OJTOKU, TUTIBI, TOITHUIIBI, TPYIIBI, TOATPYIIHI.

BeicumMm  ypoBHeM knaccuduKkamuu - SIBISIOTCS  OJNIOKH, CHOPMHpPOBAHHBIC 1O TMPU3HAKY
MIPOUCXOXKICHUS OTXO/I0OB, OHU 0003HAYCHBI CICAYIONMMHU U (paMu:



100 00000000 brnok 1. OTX0/bI CeNbCKOTO, JIECHOTO X034HCTBA, PHIOOBOJICTBA M PHIOOJIOBCTBA.

20000000000 Biok 2. OTxon6!l 4OOBIYY IOJIE3HBIX HCKOIIAEMBIX.

30000000000 brok 3. Otxozpl 06pabaThIBalOLIMX TPOU3BOJICTB.

40000000000 Brnox 4. Otxompl moTpeOIeHUs IMIPOU3BOIACTBEHHBIE M HEIPOU3BOACTBEHHEIE,
MaTepUaJIbl, U3ICTHUs, YTPATUBIINE IMOTPEONTEILCKIE CBOMCTBA, HE BOIICANIMEC B
omoku 1 —3,6—09.

60000000000 Bbrnok 6. OTxombl obecrieueHus SIEKTPOIHEPTHUEH, Ta30M U TTAPOM.

70000000000 brok 7. Otxonb1 pu BOIOCHA0KEHUH, BOJOOTBEACHUH, ACITEILHOCTH IO COOpY,

00paboTKe, yTUIU3allUK, 00€3BPEIKUBAHUIO, PA3MEIICHUIO OTXOJIOB.
80000000000 brok 8. OTX0/bI CTPOUTENLCTBA M PEMOHTA.
90000000000 biiok 9. OTxoap! NpH BHITIOJHEHUH MIPOYUX BUJIOB JCSITEIBHOCTH, HE BOIIEIIME B
ook 1 — 3, 6 — 8.

[Iponymenasie mUdPLI OCTaBICHBI i1 0003HAYCHHST PE3CPBHBIX OJIOKOB B NMPUHATOW CHCTEME
KOJIUPOBAHUSL.

B ocHOBY BBIJCIEHHUS Pa3IUYHBIX THIIOB BHYTPH OJIOKOB ITOJIOXKEHBI Pa3IW4YHbIC MPH3HAKH:
MIPOUCXOXKJICHUE HCXOJHOTO CBHIPhS, MPOU3BOACTBEHHAS (TEXHOJOTHYECKAs) MPUHAUICKHOCTD MTO3HITNH,
XUMHYECKHI COCTaB M XMMHUUYECKUE CBOHCTBA, arperaTHOE COCTOSIHU € M JIPYTHE CBOMCTBA.

Hepapxuueckuii mepexosl OT THIOB K MOATPYIIIIaM COOTBETCTBYET MepeXoay OT OoJiee OO0Iero K
0oJ1ee KOHKPETHOMY M 00JIee Mo IpoOHOMY OTTMCAHHIO XapaKTePUCTHK M CBOMCTB JTAHHOTO OTXO/A.

[IpuHsATBIC MpaBUJa MO3BOJUIN BBECTH CHUCTEMY IHM(BPOBOTO KOAMPOBAHHS OTXOJOB C IIEIIBIO
dopmanu3anuu X 00O3HAYEHUW W yIoOCTBa cOopa, 0OpabOTKM W Mepenadd WHQPOPMalHU O JIFOOBIX
BHUJIaX OTXOJIOB.

B rtakoii cucreme Onmok 00oO3Ha4aeTCs KOJOM C OJHOW TepBOW 3HaJamed 1udpoit (Hampumep,
100000 00 00 0), Tum, coorBercTBeHHO, ¢ AByMs (Hampumep, 1 10 000 00 00 0), moaTum - ¢ Tpems
(mampumep, 1 11 000 00 00 0), rpynma — ¢ yersipbMs (Hampumep, 1 11 100 00 00 0), moarpynma — ¢
nsaThio (Hampumep, 1 11 110 00 00 0).

Ilpakmuueckasn uacmo
1. OupenennTs CBOI BapUaHT 3aaHUs, UCIIOIb3Yd TAOIuIy 1.
TaGmuma 1 - Ne BapraHTa, COTACHO HOMEpa 00yJaroIerocss B CIIUCKE 1O KypHaTY.
Ne BapuanTa Howmep cTynenTa B cricke 1o XypHaILy
1 1,11, 21
2,12, 22
3,13, 23
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10, 20, 30

2. Haiitu B cetn MnTepuer @enepanbHblii K1accurkarmoHHBIN KaTamor otxo10B (PKKO).

3. 3anonHuTh TabaMIy 2 B COOTBETCTBHMU C BApUAHTOM 3aJaHus (OJIOK, TUN, MOATHUII, TPYIIIA,
HOATPYINIA U BUJ OTX0J1A).

4. Onpenenutsb 1o xoay ®KKO u xonudukaTopy arperaTHoro COCTOSHUS U (GU3UYEeCKOi (HOpMBbI
(IIpunoxxkeHnue) K1acc ONACHOCTU OTXO0JIa; arperaTHOE COCTOSIHUE U (PU3NYECKYIO (QopMy.

TaOmuma 2
Kox ®KKO Hanmenosanue
bnox
Tum
Ionrun

I'pynmna




Iloarpymnmna

Bug orxona

Knacc ommacuoctu:

ArperaTHoe COCTOSAHHUC U (1)I/I3I/I‘leCKaﬂ (I)opMa:

Hanpumep:
Cmebnu KyKypy3bl

Koo ©®KKO Haumenoesanue

10000000000 | OTXOHAbl CEJIFCKOIO, JIECHOI'O XO3SHUCTBA, PbIFOBOLCTBA u

PbHIEOJIOBCTBA

11000000000 | OTXO/bl CEJIbCKOI'O XO3AUCTBA

11100000000 | Omxooer pacmenuesoocmea (8xknouas OesiMeENbHOCHb NO  NOO20MOBKe

npoOyKYuu K coblmy)

11110000000 | Omxo0sr npu svipawusanuu 3epHogsix u 3pHob0008bIX KYIbmyp

11111000000 | Omxoowl npu yoopxe ypodicas 3epHO8bIX U 3ePHOO0DO0BIX KYIbIYD

11111004235 | Cmebau xyxkypy3ovl

BOJI.

Knacc onacnocmu: NV
Aepecamnoe cocmosanue u guzuyeckas ghopma: 8010KHO.

BapwuanrT 1

. 3epHOOTXOObI TPEUYUXU.
. lIInamer OypoBbie mpu OypeHUH, CBSI3AHHOM C JOOBIYEH MPECHBIX U COJTOHOBATHIX MOJI3EMHBIX

. Ilexyxa opexoB.

. MoposkeHoe, yrpaTuBIlee MOTPEOUTEILCKIHE CBOICTBA.

. OTX0aBI MPU OYMCTKE KOTIIOB OT HAKUIIH.

. 3012 OT C)KUTAHMS TBLIN XJIOMKOBOM, OTX0JI0B OymMaru, KapToHa, IPEBECUHBEIL.

. OTXO)IBI TPYHTA IIPU IIPOBCACHNUUN OTKPBITHIX 3EMJISTHBIX Da6OT IIPAKTUYCCKU HCOITACHBIC.
. OUIIBTPBI OYMCTKA Maciia, IePEKaYMBAEMOT0 HACOCHBIM 000PYIOBAHUEM.

Bapuant 2

0 1IN LKW~

. CyOcTpaThl MUHEpaIOBaTHBIE JUTSI TETUIMYHOTO PACTEHUEBOACTBA OTPaOOTaHHBIC.

. OTX011bI (XBOCTHI) (WIOTAITUU PYI CEPEOPSHBIX M 30JI0TOCOICPIKAIIMX.

. KocTouku mionossle.

. IlnimeBbie KOHIIEHTPATHI, YTPATHUBIINE TOTPEOUTEIHCKIUE CBOMCTBA.

. OTX0bI YMCTKY TEXHUYECKUX KaHAJOB KOTEIbHBIX MOMEIICHHUIA.

. Ilecok kBapieBbIii (PUIBETPOB OUYUCTKU BOBI TJIABATEIBHBIX 0aCCEHTHOB OTPaOOTaHHBIN .
. JJoM KupIUYHON KIIaJIKK OT CHOCA M Pa30OpKH 3JaHUH .

. Konyencat BoiHO-MacCIsHBIN KOMITPECCOPHBIX YCTAHOBOK.

Bapuanr 3

01NNk W —

. HaBo3 KpynmHOro poraTroro ckoTa CBEXKHI.

. Ocazok OTCTOS BOABI TUAPOYOOPKH 0O0OPYIOBAHHUS alIOMEPAIIUH JKEIE3HBIX PYII.
. ZKMBIX TOpUHUYHBIHN.

. Onesiina U3 HaTypaIbHBIX BOJIOKOH, YTPATHUBIIME TTOTPEOUTEIBCKIE CBOHCTBA.

. 30JI01IITaKK TIPY MPOU3BOACTBE T€HEPATOPHOTIO Ta3a U3 VIICH.

. OUIIBTPBI HA OCHOBE CTEKIOBOJIOKHA, OTPAOOTaHHBIE MTPU BOJOMOITOTOBKE.

. OTX0IbI CTPOUTEIBLHOTO IMEOHST HE3arps3HCHHBIE.

. OTX01bI METaHOJIA TIPU €r0 XPAHEHUH.

Bapuanrt 4

1.
2.
3.

OTX0pI TOACTHIIKA U3 APEBECHBIX OIMUIIOK IIPH COAEPKAaHUU CBUHEH.
OTX0/1bl OYUCTKU MIPUPOAHOTO ra3a OT MEXaHUUYECKUX MPUMECEH.
[TaxTa mpu cemapanuu CIMBOK.



4. Cpeuomexnaa U3 ILIEPCTAHBIX TKAHEW, yTpaTUBIIAs MOTPEOUTEIbCKUE  CBOMCTBA,
He3arpsi3HEHHasl.
5. Kongencar (puiasrpoB 0YMCTKH Ia3000pa3HOro TOILIMBA.
6. OcaZioK OYMCTHBIX COOPYKEHUN TOKIEBOU (JIMBHEBOW ) KaHAIN3AIIUN MAJOOTACHBIN.
7. OTX0IbI IIEMEHTA B KyCKOBOM (hopMme.
8. OTxozp! rpaduTa IpU peMOHTE rPaPUTOBOrO 0OOPYIOBAHMUSL.
Bapuant 5
1. IlomMeT KypHHBII CBEXUH.
2. Konnencar ra3oBbiii HeTsiHOTO (ITOMYTHOTO) Ta3a.
3. Mosno4Has poayKIIHs HeKOHUITHOHHAS.
4. Cnenoexaa U3 MOJHMIIPOIKICHOBOIO BOJIOKHA, 3arps3H CHHAs (heHOJIOM.
5. OTX0/1bI 3a4MCTKUA MACIOIPUEMHEBIX YCTPOHCTB MACIOHAIIOJHEHHOTIO 3JIEKTPO00OPYIOBaHUSL.
6. Mycop C 3amMTHBIX pPEHIETOK XO3AHCTBEHHO-OBITOBOM W CMEHMIAHHOW KaHAIM3alluu
MPaKTUYECKH HEOTACHBIM.
7. JIom xene300eTOHHBIX U3eNTUi, OTXO/IbI XKeJIe300eTOHa B KyCKOBO (opme.
8. JIoM KHCIIOTOYNOPHOTO KAPITHYA.
Bapuanrt 6
1. Kuakue oTX0pI CMBIBA HEYHCTOT MIPU YOOPKE BOJILEPOB.
2. IIbL1b TA300YUCTKH KAMEHHOYTOJIbHAS.
3. OTX011bI APOOJICHKH M CEUYKH OBCSHOMA.
4. Otxonp! (haHepsl U U3IEIUN U3 Hee He3arps3HEHHBIE.
5. M3 TUIIEHDNINKOJIb, OTPA0OTAHHBIN IIPH OCYILKE IIPUPOIHOTO rasa.
6. Vn ctabunu3upoBaHHBIA OMOJIOTUYECKUX OYHMCTHBIX COOPYKEHHH X03iCTBEHHO-OBITOBBIX U
CMEIIAHHBIX CTOYHBIX BOJI.
7. O0pe3b U JIOM THIICOKAPTOHHBIX JIUCTOB.
8. Jlom dhyrepoBok meuelt U meuHoro 000pyIOBaHUs IPONU3BOACTBA KOKCA.
Bapuaut 7
1. T'epOumua cuMas3uH, 3allPeIIeHHBIA K HCITOJIb30BaHHIO.
2. lIImam yroabHBIHA OT MEXAHUYECKOM OYMCTKHU IAXTHBIX BOJ MAaJIOOMACHEBIHN.
3. O0Ope3ku 1 OOPBIBKH MISJIKOBBIX TKAHEH.
4. JIoM 1 0TX0/1bI OJIOBA HECOPTHUPOBAHHBIE.
5. Caxa Ipu Co)KMTaHHH Ma3yra.
6. Y n30BITOYHBIN OMOIOTUYECKUX OYMCTHBIX COOPY)KEHUH HeTecoIep KaliX CTOYHBIX BOJI.
7. OTX0abI IITYKATYPKA 3aTBEPACBIICH MajJOOIacHEIE.
8. JIom dyTepOoBKM MHKCEPOB AIFOMHHUEBOTO MIPOU3BOJICTBA.
BapuanT 8
. OTX018BI cHIIOCA.
. CYIIMHHCTEIE BCKPBIIHEIC ITOPOJIEI IIPAKTUYCCKA HEOIIAaCHBIC.
. bpak »xeBaTenbHON PE3MHKU B TPOU3BOJICTBE )KEBATEIBHON PE3NHKU.
. OTX0/bI Ta3€T.
. OTX0BI IPU OYKMCTKE KOTJIIOB OT HAKHIIH.
. Mycop 1 cMET YIUYHEIN.
. OTxX0oaBI pyOepoua.
. Jlom 0OMYpOBKH TTapOBBIX KOTJIOB.
BapuanTt 9
. OTX0BI KOPUCBAHHS ITHECH.
. [lecuanbie BCKPBIMIHBIC TTOPOJIBI MPAKTHIECKA HEOTTACHBIE.
. IIp111p yaitHas.
. boli CTEKIAHHBIN PTYTHBIX JIAMII U TEPMOMETPOB C OCTaTKaMU PTYTH.
. 30713 OT CoKMTaHUS Topda.
. PacTuTenbHbIC OTX0ABI IPU YXOAC 3a Ta30HAMH, [IBETHUKAMHU.
. OTX0BI IMHOJIEYMA HE3arps3HEHHBIE.
. OTX0/1bI 3a4UCTKN U MPOMBIBKH Ta30TIEPEKAYMBAIOIIMX arperaToB.
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O IN LNk W~



Bapuaut 10

. OTX0IBI ceTel U CEeTEIOIMBOYHOI0 MaTepraia 13 MOJIHaMHIHOIO BOJIOKHA.
. CxasibHbI€ BCKPBILIHBIE TOPOAbl B CMECH ITPAKTUYECKH HEOMACHBIE.

. BenkuMiu cnagkue.

. OTx011bI OyMaru ¥ KapTOHA, 3arpsi3HEHHBIE JIAKOKPACOYHBIMH MaTepraiaMu.
. 30J1a OT CXKMTaHHUS YIS MaJIOOIIacHasl.

. CMeT ¢ TeppUTOPHUH aBTO3AIMPABOYHOM CTAHIIMH MaJOOIIaCHBIH.

. [lImansl xKene3HOIOPOIKHBIC KEIIe300€TOHHBIE OTPA0OTaHHBIE.

. [IInam OYKMCTKM TaHKOB HE(PTEHATUBHBIX CYIOB.

0NN B~ W

Ipunooicenue
Konudukarop arperaTHOro coctostHus v dhuznueckoir Gopmbl 0TX0Aa
(IeBATHIN U 1eCATHINA 3HAKU KOJQ):

00 - He TpeOyeT ompeeneHus arperaTHOrO COCTOSIHUS U (PU3UYecKoil (POPMBI

10 - XKunaxoe / MunnBuIyaIBHEIE BEIIECTBA, PACTBOPEI

20 - Tsepmoe / HWcmonw3yercs, €ciu TBEPAbIA OTXOA TMPEACTABIEH CMECHIO PAa3TUYHBIX
duzugecknx hopm

21 - KyckoBas dopma

22 - CTpyxKa

23 - BoitokHo

29 - IIpouune GpopMBI TBEPIBIX BEIIECTB

30 - TucriepcHbIC CUCTEMBI

31 - XKugxoe B KUAKOM / DOMYILCHS

32 - Teepnoe B xuakoM / CycrieH3us

33 - Teepmoe B xxuaxom / [Tacta

39 - [Ipoune AUCIEPCHBIE CHCTEMBL

40 - TBep/pie CHITYUIHE MAaTEPUATIBI

41 - Ilopor1ok

42 - IIeuib

43 - Onuiaku

49 - TIpoune CHIITYIHE MaTEPHUAIIBI

50 - U3nenus u3 TBEPABIX MATEPUAJIOB, 332 HCKIIOUEHHEM BOJIOKOH

51 - Usgenue U3 0HOTO Marepuaia

52 - M3aenus U3 HECKOJIBKAX MaTEPHAIOB

53 - Usgenus, comepKanme KU IKOCTh

54 - U3nenus, comeprkanme ra3

60 - M3nenus u3 BOJIOKOH

61 - Usgenue U3 OMHOTO BOJIOKHA

62 - V3nenus U3 HECKOJIBKAX BOJOKOH

70 - CMecH TBepIBIX MATEPHUAIOB U U3AEIUN

71 - Cmech TBEPIBIX MAaTEPHAIOB (BKIIOUAs BOJIOKHA)

72 - CMech TBEpIbIX MATEPUATIOB (BKIIOYAs BOJIOKHA) U U3ACTUN

3amanue ABIseTcs MpodecCHOHATBHO-OPUEHTHPOBAHHBIM.
Kontposmpyembie komnerenuun: OK 01, OK 02, OK 04, OK 07, [1IK 2.2
Pa3znen 5. buojorusi B ;KM3HHU

Tema 5.1. BHOTEXHOJIOTHH B KU3HHU KAKI0I0

Pe 3yJbrart oﬁyqe HUA IO TeEMe: AHaJ'II/ISI/IpOBaTB 9TUYCCKUC ACIICKTbl COBPEMCHHBLIX
HCCIIEJOBAaHUM B 00J1acTH OMOTEXHOJIOTUM U F€HETUYECKMX TEXHOJIOTHMA.




IIpakTnyeckoe 3ansitue Ne§
Keiicsl Ha aHa M3 HH( OpPMALMHU 0 HAYYHBIX JOCTHKEHUSIX B 00J1aCTH re He THYe CKMX
TeXHOJIOTHii, K€ TOYHOI MHKeHePHH, MUIIEeBbIX O0HOTEeXHOJIOTHH

DopmMyJIUPOBKA 3aJaHNS

buoTexHonorus - KOMILJIEKCHAsh Hayka, pa3palaTbIBaioliasi CriocoObl MOTYYEHHUS HEOOXOAWMBIX
YeJIOBEKY BEIIECTB C TIOMOIIBIO KUBBIX OPTaHU3MOB.

Knerounast nHXeHepHs - 3TO METOJl OMOTEXHOJIOTHH - BBIPAIIBAHUE B CIICIIUAIBHBIX YCIOBHIX
KYIBTYp KJIE€TOK KHBBIX OPTaHU3MOB JUIsl IPOBEJICHUS UCCIEIOBAH UM, a TAKoKe ISl MEIMLIMHCKUX 11eneit -
HaIpuMep, BRIpABaHNE TKAHEH YeJI0BeKa IS OCTeIyIoIel TpaHCTUIaH TaIliH.

['eHHas wHXeHepUs - 3TO MeToJ OMOTEXHOJIOTMHM W HalpaBJICHUE MOJEKYIIPHOH OMoJoruu, B
paMKax KOTOPOTO OCYILECTBIIACTCS MCCIeI0OBAaHUE U BbIICICHUE T€HOB M3 KJIETOK KUBBIX OPTaHU3MOB IS
ITOCIEAYIOIEY MaHUIYISALHH.

[umeBast OMOTEXHOJOTUS - 3TO NMPUMEHEHHE COBPEMEHHBIX OMOTEXHOJIOTMYECKHX METOJOB K
MPOM3BOJICTBY M TepepadoTKe MHUINEBBIX MPOIYKTOB, a TAKKE INMHILEBBHIX WHIPEIMEHTOB U MHUIIEBBIX
J00aBOK.

B Poccuiickoit ®@enepaunun 2022-2031 rr 0OBABICHBI AECATUICTHEM HAYKd U TEXHOJOTHM, Tak
KaKk 1o pesynsratam uccienoBanus BIIMOM 6onee 70% poccusiH MHTEPECYIOT HOBBIE JTOCTHKECHHUS B
HayKe W TEeXHUKE.

3aaHue: HallAMTe U TPOAHATU3UPYHTE pa3TuYHble HCTOUHUKU MH(opManuu (HaygyHas U y4eOHO -
HayqHas JHUTeparypa, CpelIcTBa MaccOoBOW HMHQopManuu, ceTh VHTEepHET M apyrue) mo Teme Keiica.
OTBeTETe Ha BONPOC HA OCHOBE HAaMICHHBIX JaHHBIX: Kakue HaydHbIe TOCTHXKCHHS HMEIOTCS B 00macTu
TeHETHYECKUX TEXHOJIOTUH, KIETOYHOW MH)KEHEPUH, NMUILEBbIX OnoTexHomornii? KakoBbl mepcreKTuBbI
Pa3BUTHS TaHHBIX HAIIPAaBJICHUH B HayKe?

3aaHue BBIIONHAETCA B MajbIX Ipynnax (3-4 yenoBeka):

1 rpynna - Hayunble 1ocTHKeHUS B 00JIaCTH T€HETUYECKUX TEXHOJIOTHIA.
2 rpynmna - Haydabie TOCTHKEHUS B 001aCTH KIETOYHON WHIKCHEPUH.

3 rpynmna - HaygHbie TOCTHXKEHUS B 0OJACTH MUIIEBBIX OMOTEXHOJIOTHA.

3aIlaHI/Ie SABJIACTCA HpOCI)eCCI/IOHaJ'IBHO' OpPUCHTUPOBAHHBIM.

IToaroroBsTe YyCTHOE COOOILICHHE C MPE3CHTALMEN, B KOTOPOM HEOOXOAMMO OTPa3UTh!
1. Onucanue KpaTKoi UCTOPUU CO3JAHMS TEXHOJIOTUU.

2. Ilpumepsl HaydHBIX JOCTHKECHUM.

3. IlosioskuTeNnbHbIE MOCIEACTBUS UCIOJIB30BAHUS TEXHOJIOTHH.

4. OTpunarenbHble MOCIEACTBUS UCTIOIb30BAHUS TEXHOIOTUH.

5. IlepcniekTUBBI Pa3BUTHSI JaHHBIX HAIIPABJICHUH B HayKe.

J1st co3nanus KaueCTBEHHOM Mpe3eHTallu HEOOX0IMMO COOMIONATh Pl TPeOOBaHMIA:

O6ume 1. TIpe3eHTanus [0JKHA HAYUHATHCS C TUTYIBHOIO Claiijia, I7ie yKa3blBaeTCs TeMa,
TpeboBaHUS CBeJIeHHs 00 aBTOpE | T.1I.

2. Ha cnaiinax HeoOXoIMMO pa3MelaTh TOJBKO TE3UCHI, KIIOYEBBIE CIIOBA, rpaduye-
CKHE MaTepuabl (CXeMbl, pUCYHKHU, TaOIUIbI, POTO U T.IL.).

3. Mcnonp30BaTh €AMHBIN CTUIIb OPOPMIICHHUSL.

4. KonnuecTtBo ClaiifioB JODKHO OBITH JOCTATOUHBIM JUISL PACKPBITHS TEMBI, HO HE
ooinee 20-tu.

HIpudrst 1. Cnenyer ucnonb30BaTh CTaHAAPTHBIE, IMIMPOKO PACHPOCTPAaHEHHbIE WPUQTHI, Ta-
kue Kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;

2. Pa3mep mpudra st 3arosoBKOB - HE MeHee 24, it HHpopMaIuy He MeHee 18.

3. He pexomeHtyeTcss MCIOIB30BATh pa3Hble THIIBI HIPU(TOB B OJJTHON NMPE3EHTALUU.
4. JInst BpleneHus WHGOPMALMK CIIEAYeT MCIONb30BaTh >KUPHBIA MpUQT, KypcUB




WJTH TIOTYCPKUBAHME.
5. He 3moynoTpe0asaTh MpONUCHBIMU OyKBaMH.

®oH 1. XKenatenpHO MCHOB30BATh OJHOTOHHBIN (JOH HESIPKUX MMACTEIBHBIX TOHOB.
2. J1na ¢oHa MPEANOYTUTENBHBI XOJIOAHBIE TOHA.

Hcnonp3oBanu | 1. Ha ogHOM crnaiine pekoMEeHIyeTCsl HCIOIb30BaTh HE Oojiee 3-X MBETOB: OJWH IS
€ [[BeTa doHa, OIMH IS 3aT0JIOBKA, OJIUH JJIs TEKCTA.
2. J1na ¢oHa M TEKCTa MCIOIb30BAaTh KOHTPACTHBIEC IBETA.

[IpencraBnenun | 1. Pekomenayercss MCIOJIBb30BATh KOPOTKUE CIOBA U MPEIOKEHHUSL.
e uadopmauuu | 2. MUHUMHU3UPOBATH KOJIMYECTBO MPEJIOTOB, HAPEUH i, TpUIaraTesI bHbIX.
3. 3aroJ0BKU JOJKHBI IPUBIIEKATH BHUMAHUE ayIUTOPUU.

O6bem He crout 3amoyHATh OJMH CIAl]] CIMIIKOM OOJIBIIMM 00beMOM UH(OPMAITUU: JTFOIU
UHpOPMaIUU MOTYT €MHOBPEMEHHO 3alIOMHHTH HE OoJiee TpeX (HJaKTOB, BHIBOJIOB, OTIPEICIICHHH.

Kontposmpyembie komnerenuuu: OK 01, OK 02, OK 04, I1K 2.2

Tema 5.2. BHoTeXHOJI0rMN B IPOMBbILILIE HHOCTH
Pesyasrar oOydeHuss mno TeMe: AHaIM3UPOBATh HJTHUYECKHE AaCHEKThl COBPEMEHHBIX
UCClIeIOBaHUH B 001aCTH OMOTEXHOJIOTMHM M TEHETUYECKUX TEXHOJIOTUM.

IIpakTHyeckoe 3ansiTue Ne9
Kejicbl Ha aHa M3 HHG OpPMAIMHU 0 PA3BUTHH NMPOMbINLIE HHBIX OMOTEXHOJIOTHI

®opMyTHPOBKA 3aIaHNS

buotexHonorus - KOMIJIEKCHas Hayka, pa3palaTbIBaroliasi CriocoObl MOIY4EHHUS HEOOXOIUMBIX
YeJI0OBEKY BEILECTB C MOMOIIBIO KUBBIX OPraHU3MOB.

buorexHonmoruss TpoOMBIIUIEHHAs - MpakTHYeckass BETBb OMOTEXHOJIOTHH, OCYILECTBIISIOIA
HMpoKoMaciIrabHOe MPOU3BOJCTBO OMOMPOIYKTOB MO BCEM CEKTOpaM OMOTEXHOJOTHH (MEAUIIMHCKOMY,
MUILICBOMY, CEIIbCKOXO31ICTBEHHOMY, YHEPIeTHYECKOMY, HKOJIOIMYECKOMY U Jp.).

buonornyecknii cUHTE3 MO3BOJIET CO3/aBaTh OTPOMHOE PAa3HOOOpa3ue HOBBIX MPOIYKTOB C
3aJlaHHBIMH CBOICTBaMH. Peub UJIET Kak O TPAIUIIMOHHBIX 00JaCTAX (HapuMep, MPOAYKThl MUTAHUS IS
YesoBeKa, KopMa sl KUBOTHBIX M TaK Jajiee), TaKk U NPUHLMINAIBHO HOBBIX 00JACTSIX (TaKUX Kak
IIPOM3BOJICTBO OMOIIOJIMMEPOB, IPOU3BOJICTBO OMOpa3araéMbIX IPOIAYKTOB, OMOTOIIMBO). DTOT CEKTOP
ABNSICTCS. B HACTOSAIMM  MOMEHT  MOIIHBIM  JIBUTaTeleM  pa3BUTHUS  OMOTEXHOJIOTMYECKOi
IIPOMBIIUIEHHOCTH B MHUpE.

B coBpemenHo#l Poccun cymiecTBYIOT KOMIUIEKCHBIE TPOTpaMMbl IO Pa3BUTHIO OMOTEXHOJIOTHH,
Ha KOTOPBIE BBIACISIOTCS OIO[KETHBIE CPECTBA B MUJUIMAPIaX PyOsIei.

3aganue: HallAMTE U MpOAHANU3UPYHTE pa3IMUHble HCTOYHUKNA HHpOpMaluU (HaydHas U ydeOHO -
Hay4qHas JHUTeparypa, CpelIcTBa MaccoBOM HMHQOpMaluu, ceTb VHTepHeT M Apyrue) 1mo teme Keica.
OTBeTsTE Ha BOIIPOC HAa OCHOBE HalJIEHHBIX JaHHBIX: Kakue CylecTBYIOT COBPEMEHHbBIE HAIllpaBICHUS
pa3BUTHS MPOMBILUUIEHHBIX OnOTexHoNOoTui? KakoBO MpUMEHEHHE JaHHBIX TEXHOJIOTUH B Pa3IUYHBIX
cdepax KU3HU COBPEMEHHOro obuecTa?

3a1anue BBITIOJTHSCTCS B MAJIBIX TpynIiax (3-4 yenoBeka):

1 rpynma - [IpousBoactBo epmMeHTOB.

2 rpynmna - buoTexHoI0rn4eckoe Mpou3BOACTBO aMUHOKHUCIIOT.

3 rpynmna - [Ipon3B0ICTBO MOIMCAXapUIOB.

4 rpynna - IIpon3BoacTBO CyOCTaHIIMI aHTUOHMOTHKOB.

5 rpynna - [Ipon3BoacTBO OMOTOTIIIMBA HA OCHOBE IPEBECHBIX OTXOIOB.



3anaHue sBIsSeTCs NpodeccroHanbHO-OPUEHTUPOBAHHBIM.

[loaroroBeTe ycTHOE COOOIIEHUE C MPE3eHTAIMel, B KOTOPOM HEOOXOIMMO OTPa3HTh:

1. ChopmynupoBaTh MOHITHE, 00JIACTh UCIIOJIH30BAHUS.

2. 'eorpadust pocCUNCKUX MPEITPUATHI, 3aHUMAIOIIMXCS TPOMBIIITIEHHBIMU OMOTEXHOJIOTUSMHU.

3. CoBpemMeHHBIE JOCTHKECHHS U TIEPCICKTUBBI Pa3BUTHS B OONACTH MPOMBIIIICHHBIX
OMOTEXHOJIOTUH.

JI1st co3manus Ka4eCTBEHHOM MPEe3eHTAIIU HEOOX0TMMO COOIIONATh sl TpeOOBAHMIA:

O6ume 1. TlpeseHTanus nomKHA HAYMHATHCS C TUTYIBHOTO Cllaiijia, e yKa3bIBaeTcs Tema,
TpeOOBaHUS CBe/ieHUs 00 aBTOpE U T.II.

2. Ha cnaifmax HeoOX0quMO pa3MelaTh TOJIBKO TE3UCHI, KIIOUEBBIE CIIOBA, Tpadu-
YyecKre MaTepuaibl (CXeMbl, pUCYHKH, TaOIULbI, GOTO U T.I1.).

3. Hcnonb30BaTh €IUHBIN CTUIb OQOPMIICHHUSL.

4. KonuuecTBO ClalJIOB JOJDKHO OBITH JOCTATOYHBIM JJIsl PACKPBITUS TEMBI, HO HE
6osee 20-Tu.

HIpudrst 1. Cnemyer UcCmonb30BaTh CTaHIAPTHBIC, IMPOKO PACIPOCTPAHCHHBIC MPUQTHI, Ta-
kue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

2. Pazmep mpudra st 3arooBKoB - He MeHee 24, 1 nHbopmauy He MmeHee 18.
3. He pexomeHyeTcs MCIOB30BATh Pa3HbIC TUIIBI IPUPTOB B OJHON MPE3CHTAIIH.
4. Jlns BwIACICHUS MHPOPMALMK CJICIYeT WCIOJIB30BATh KUPHBIM IMPUQT, KypCHB
WJIH TIOYEPKUBAHHUE.

5. He 3n0ynoTpe0usiTh MpOnruCcHBIMU OyKBaMHU.

®oH 1. JKemarenbHO MCIIOJIB30BATh OJTHOTOHHBIN (POH HESIPKHUX M1ACTEIbHBIX TOHOB.
2. Jlnst oHA TIPEATOYTHTETHHBI XOJIOJHBIC TOHA.

Hcnonp3oBanu | 1. Ha omHOM ciaiiie peKOMEHAyeTCs UCIOIb30BaTh He Oosiee 3-X IBETOB: OJMH IS
e IBeTa doHa, OIMH TSI 3aTOJIOBKA, OJIUH IS TEKCTa.
2. Jlns ¢oHA M TEKCTA MUCIOJIB30BATh KOHTPACTHBIC IIBETA.

[lpencraBienu | 1. PexomeHmyeTcsl HCHOJB30BATh KOPOTKUE CIOBA U MPEATIOKEHUS.
e uHpopmauuu | 2. MHHUMH3UPOBATH KOJIMUYECTBO MPEUIOTOB, HAPEUHil, TpUIaraTes1 bHbIX.
3. 3aroJoBKH JOJIKHBI MIPUBJIEKATh BHUMaHUE ayIuTOPUU.

O6beMm He crouT 3amonHsaTh OUH Ciali]l CIUIIKOM O0JIbIIMM 00bEMOM MH(POPMALIUU: JIFOAU
uHpopmauu MOTYT €IMHOBPEMEHHO 3allOMHUTH He Oosiee TpeX (PakToB, BHIBOJOB, ONPEICICHUH.

Konrpoaupyembie komnerenuuu: OK 01, OK 02, OK 04, IIK 2.2



4.2. Py0Oe:KHbIH KOHTPOJIb

PyGexubiii koHTponb mo guctumiunae OVY]l.13 buonorus mpoBoautcss B ¢GopMe KOHTPOJIBHBIX
paboT Ha OTAETHHBIX 3aHATHUSAX TOCIIE 3aBEPIICHUS U3YYCHHs TIEPBOTO, BTOPOTO U YETBEPTOTO PA3JIEIIOB.
[Tocre 3aBepineHUsI TATOTO paszzelia PYOSKHBIM KOHTPOJb TMPOBOAUTCA B (opMe 3ammThl Keiica:
MIPEICTaBICHUS PE3YIIBTATOB PEIICHUsI KeHCOB (BBICTYILICHUE C TIPE3CHTALIHEH ).

4.2.1. KonrpoJbHasi padora «MoJieKyJIsAPHbIil YPOBEeHb OPraHu3aluu KHUBOT0»

Pe3yabraTsl 00yyeHHsi: XapaKTepu3oBaTh CTPYKTYPHO-(QYHKIMOHAIBHYIO OPTaHU3AIUIO KICTKU
Ha OCHOBE HaOJIIOIEHUS.

Kounrtponaupyemsbie komnetenuun: OK 01, OK 02, OK 04

B pesynsrare ocBoenus mepBoro paszzmena «KieTka — CTpYKTYpHO-(YHKIMOHAIbHAas €IWHMIIA
YKUBOTO» 00yJarOIIMECS CMOTYT:

— XapaKTepu30BaTh CTPOCHHE U (YHKIHMH OCHOBHBIX OMOMOIMMEPOB, KIETKU U €€ CTPYKTYPHBIX
AJIEMEHTOB;

— OTNpEeAeNATh Pe3yIbTaThl N3MEHEHHSI TeHETHUECKOTO KoJla B IIPolieccaX MAaTPUYHOTO CHHTE3a;

— OpraHM30BBIBaTh HAOIIOZEHHE OMOJOTMYECKUX OOBEKTOB Ha MOJEKYISPHOM U KIETOYHOM
YpPOBHE.

KonTtponeHass pabora mnpencraBiseT coOoi 3agaHus B TECTOBOW (OpPME PA3TMYHOTO YPOBHS
CIIOXKHOCTHU: «HHU3KUI», «CPEAHUI» U «BBICOKUI». B 3aBHCHMMOCTM OT THNa M TPYJHOCTU 3aJaHUs €ro
BBITIOJTHEHUE OIICHUBACTCS PA3HBIM YHCIOM 0ayutoB. BBITTONIHEHNE KaXKIOTO 33JaHHs «HU3KOTO» YPOBHS
CIIOKHOCTU OIlleHuBaeTcs 1 OamioM. 3a BBINOJIHEHUE 3aJaHUN «CPETHEro» YpPOBHS CIIOXHOCTH B
3aBUCHMOCTHU OT MOJHOTHI M MPABUIIBHOCTH OTBETA IPUCBAUBACTCS 10 2 OaIoB.

K 3amaHuio «BbICOKOTO» YpPOBHSI CIOKHOCTH OTHOCUTCS pelleHue 3aaad. llpum mpaBuiibHOM
pEIeHUH 33/IaHUM «BBICOKOTO» YPOBHS MpHUCBauBaercs 3 Oasia.

Pacnipenenenue 3ajanuii 10 YpOBHSM CIOKHOCTH IPEACTABICHO B CIEAYIONICH TabIuIe:

YpoBeHb IIpouenTHOE
CJIOKHOCTH bana coepkaHue Tun Bonpocos

3aJaHusA 3aJaHui

Huzkunit 1 65% - 3aJ]aHUsI ¢ BBIOOPOM OJIHOTO MPAaBUIBLHOTO OTBETA

Cpennuit 2 15% - MHOXECTBEHHBIN BBIOOD;
- BONpPOCHI Ha YIOPSIOYUBAHUE WM YCTAHOBJICHHE
MPaBUIBLHOM MOCIIEIOBATEILHOCTH

Beicoxuii 3 20 % - CUTYaIlHOHHBIE 3aa41 150105 BOITPOCHI
MpeaycMaTpyBaloIe pa3BepHYTHIN OTBET

Kputepun onieHuBanus pyoeKHOW KOHTPOIBLHON PabOTHI:

Ouenka IIpoueHT BHINOJIHE HUS
«OTJIIMYHO» 85-100%
(«XOPOIIIOY 70-84%
«YTOBJICTBOPHUTEIIHHOY 50-69%
«HEYIOBJIETBOPUTEILHO» MmeHee 49%




1. Azotucroe ocHoBanue ajgeHuH B Mosekyie [JHK xommiemenTapHo...
1) ryanuny;
2) HUTO3UHY;
3) ypauumy;
4) THMHHY.

2. K mypuHOBBIM a30TUCTBIM OCHOBAHUSM OTHOCSTCHL...
1) aneHWH ¥ TyaHUH;

2) r'yaHWH ¥ IUTO3MH;

3) WUTO3MH U ypaIu;

4) ypauuin u aJicHuH.

3. BriGepute dynxunto nPHK?

1) XpaHeHHEe reHeTHYecKod UHGOpMaIuu;

2) TpaHCIIOPT aMUHOKHUCJIOTHI B puOOCOMY;

3) BXoUT B cocTaB pubocom;

4) nepenoc renernyeckoii nuupopmanuio ot JJHK k pudocome.

4. KileTKH 3yKapuoT HE COAEPIKAT...
1) nmu3ocom;

2) pubocom;

3) Me30coMm.;

4) xomruiekca [onpxm.

5. Knetku mpokapuoT coiepxar...
1) KIeTOYHBIH TIEHTD;

2) 3HAONIa3MaTUYECKYIO CETh;

3) puOOCOMBI I ME30COMBI;

4) xomruiekc ['0JIb/IKY U TU30COMBI.

6. Kakue opranonipl BCTpEeUYaroTCs TOJIBKO B PACTUTEIBHBIX KIIETKAX?
1) sHOMIa3MaTHYECKas CETh;

2) miaacTubl;

3) MUTOXOHJPUH;

4) xomruiekc T'onbxu.

7. B metagazHoil XxpoMOCOME BBIJIEIIAIOT. .
1) neun u neHTpocomy;

2) HEHTPOCOMY U IIEHTPHOJIU;

3) LEHTPHOIH U LIEHTPOMEDY;

4) neHTpoMepy M IIeYH.

8. K aBToTpodam oTHOCSTCH. .

1) BupycHI;

2) XeMOCUHTE3UPYIOIME OaKTepUH;
3) rpu6sI;

4) napazuTrueckue OaKTepuu.

9. Tpanckpunuus — 370...

1) cBs3piBanue amuHOKUCIOTH ¢ TPHK;
2) mepeHoC aMHHOKHCIIOTH B pubocoMmy;
3) ynBoenue monekyisl JIHK;

4) cunte3 nPHK na matpune JJHK.



10. Ecniu xoaupyrotas 6emok 4yacTh rena coaepxkut 6000 map HyKI€OTHIOB, TO CKOJIBKO AMHUHOKHUCIIOT B

KOAMPYeMOl MoJieKyie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nmepeunciaeHHBIX 00JIE3HEH, BHI3BIBAIOTCS BUPYCaMU?

1) Tybepkyne3 u nudrepus;
2) Mudrepus u CIIN/;

3) CIIN/ u rpunm;

4) rpunm u Tyoepkymnes;

12. B pe3ynsrare mepBoro JAesieHus] Mei03a MPOUCXOIUT:

1) yBennuenue Habopa XpoMOCOM;
2) yMeHbIIIeHuEe Habopa XpOMOCOM;

3) COXpaHEHHE UCXOJHOTO Habopa XPOMOCOM.

13. Yto mpoucxoaut B anadase Il meiioza?

1) ciupanu3zanus XpoMocoMm;

2) pacxokJieHHE K MOJIF0CaM JBYXPOMATUIHBIX XPOMOCOM;

3) pacxokIIeHHE K MOJI0CaM XPOMATH/I;

4) PAaCIIOJIOKCHUEC XPOMOCOM B IIJIOCKOCTU 3KBATOPA KIICTKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranoun

OyHKUHSA

1) pubocoma

A) nepeBaprBaHu€ OTMEPIIHNX KIETOK

2) XJIOpOIIacThI

b) ¢porocuntes

3) TM30COMBI

B) cunrtes Genka

4) neHTpuonu

I") oOpazoBaHue BepeTeHa JeIeHHs

15. BoibepuTe XUMUYECKUE 3JIEMEHTHI KJIETKH, KOTOPBIE BXOJIAT B COCTaB OPraHUYECKUX BELIECTB!

1) kanpIuii;
2) ymiepo;
3) nuHK;

4) Bogopos;
5) xucnopon;
6) Menp;

7) a3oT.

16. YcTaHOBUTE COOTBETCTBUE

I’ pynnbel aMMHOKUCIIOT

[IpencraBurenu

1) HeiitpansHbie

A) mIyraMHHOBAsi KUCJIOTA

2) Kucipie

b) nmu3un

3) OcHOBHBIC

B) ananun

17. B monexyne JHK wnykneoruawl, coaepkanme afaeHuH, cocTaBistoT 10%. Ckojbko MPOLIEHTOB B

JTAHHOW MOJIEKY/Ie HYKJICOTHIOB, COJACPKAIMX ITUTO3UH?

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




18. B monexyne PHK nykneotusi, conepxamme yparui, coctaBisiioT — 30% u agenun — 40%. Cxoabko
MPOLIEHTOB aJCHUJIOBBIX HYKICOTUAOB cojepxutcs B nenu JHK, xomnimemeHnTapHoOi TOMl, HA KOTOPOM
cuHTe3nposanack 3Ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuactok monexynsl JITHK cocrout n3 60 nmap HywieotunoB. Omnpenenurte IIMHY 3TOIO0 y4dacTka
(paccrostaue mexay Hykieoruaamu B JIHK cocrasmser 0,34 Hwm)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment monekynsl JJHK conepxut 1230 HykneoTuIHbIX ocTaTKoOB. CKOJIBKO aMMHOKHUCIOT Oyner
BXOJMTH B cOCTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.
ITaJIOHBI OTBETOB:
Ne 3aganus 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 4 1 4 2 3 2 4 2 4 4 3 2
Ne saanus 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. KourpoabHas padora «Crpoenne u () yHKIIMU OPraHU3May

PesynbraTsl 00ydenus: [IporHo3upoBaTh BOSHUKHOBEHHE IIPU3HAKOB B X0JI€ WHAWBUIYyaJIbHOTO
Pa3BUTHS U PA3MHOXKEHHSI OPTaHNU3MOB.

Kontponupyemsbie komnetennun: OK 01, OK 02, OK 04

B pesynsrate ocBoeHus BTOporo pasaena «CTpoeHue U (yHKIHUH OpraHu3May OOydarolmecs
CMOTYT:

- OTIMCHIBATh CTPOCHUE U B3aUMOCBS3b YaCTEH MHOTOKIETOYHOTO OpraHn3Ma;

XapaKTepu30BaTh CIIOCOOBI Pa3MHOKEHUS;
OIINUCBIBATH CTAaINU OHTOI'CHEC3a paCTeHHﬁ, JKHUBOTHBIX 1 YCJIOBCKA,

- OTIMCHIBATh 3aKOHOMEPHOCTH HACIICJICTBEHHOCTH U U3MEHYMBOCTH.

KonTponbHas pabota mpencraBisieT coOoil 3amaHus B TECTOBOW ¢GopMe pa3TUuYHOTO YpPOBHS
CJIO)KHOCTH: «HU3KUIY, «CPEAHUIN» U «BBICOKUI». B 3aBUCHMOCTH OT THUNA W TPYAHOCTH 3aJaHUS €ro
BBITTOJIHEHUE OICHUBACTCS Pa3HBIM YHCJIOM OayuioB. BBITIONIHEHHE KaXKIOTO 3aJIaHUsT «HU3KOT0» YPOBHS
CIIOHOCTH OIleHUBaeTcs | OamioM. 3a BBIMOJTHEHWE 3aJaHUN «CPETHETO» YPOBHS CIIO)KHOCTH B
3aBUCHUMOCTH OT ITOJIHOTHI U HpaBI/IJ'II)HOCTI/I OTBCTA HpI/ICBaI/IBaCTCH 0 2 6aJ'IJ'IOB.

K 3amanuio «BBICOKOTO» YpPOBHS CIOKHOCTH OTHOCUTCA pelieHue 3amad. [Ipu mpaBuibHOM
pEIICHU Y 3a/IaHUI «BBICOKOTOY» YPOBHS MpHUCBauBaeTcs 3 Oaa.




Pacnipenenenue 3ananuii Mo ypoBHSIM CJIOKHOCTH MPEJCTABICHO B CICAYIOIICH Tabmuiie:

YpoBeHb IIpoueHTHOE
CJIOKHOCTH bana coaepikanue Tun Bonpocos

3agaHus 3aJaHui

Huskuit 1 65% - 3aJ]aHUsI ¢ BEIOOPOM OJTHOTO MPAaBUIBHOTO OTBETA

Cpenuuit 2 15% - MHO>KECTBEHHBIN BBIOOD;
- BONpPOCHI HA YIOPSIOYMBAHWUE WM YCTAaHOBJICHHUE
MPaBUJILHOM TTOCIICIOBATEIIBHOCTH

Bricoxuii 3 20 % - CUTYallMOHHBIS 3a1a4u WA BOITPOCHI

IIpeaycCMaTpUBAIOLIME Pa3BEPHYTHIM OTBET

Kputepuu onieHuBanus pyoe:kHoil KOHTPOJIBbHON paOOTHI:

Ouenka IIpoueHT BbINOJIHE HUS
«OTJIIMYHOY» 85-100%
«XOPOIIIO» 70-84%
«YIOBIIETBOPHUTEIHHOY 50-69%
«HEYIOBJIETBOPUTEIBLHO» MeHee 49%

1. Kakoii crioco6 pa3MHOXKEHUS SBJISIETCS TTOJIOBBIM?
1) BereratuBHO€E pa3MHOKEHUE
2) I'enepaTBHOE pa3MHOXKEHUE
3) [louxoBanue
4) IlpuBuBKa

2. KaxoBbl OUTOJOTHYCCKHE OCHOBBI ITOJIOBOT'O PA3MHOXKCHUA OpFaHI/I3MOB?

1) Cnocodnocts JIHK k perummkanuu

2) Tporiecc GopMHUpOBaHUS CITOP
3) Haxorunenne sneprun mosekynoin ATD
4) Marpuunsiii cuate3 u-PHK

3. Kakue reHbl He UMEIOT MapHBIX AJIJIEIbHBIX TCHOB B Opranusme?
1) PenieccuBHbIE
2) loMruHaHTHBIE
3) Cuennennsle ¢ Y-XpOMOCOMO#
4) CuenuieHHbIE C ayTOCOMaMHU

4. IloTroMCTBYy HE NEpeaAOTCs MyTalluu

1) l'ennbie

2) XpOMOCOMHBIE
3) Comarmnueckue
4) TeHOMHBIC

5. YKaxuTe TeHOTHUII YEJIOBEKa, €CIH 10 (eHOTHUITY OH CBETJIOBOJIOCHIM M roIy00rIa3bii
1) AABB

2) AaBB
3) aaBB




4) AaBB

6. BausiHue ogHOTO TeHa Ha pa3BUTHE MHOTHX PU3HAKOB CBUICTEIBCTBYET
1) O BiusiHUYM TeHOB Ha GOPMHUPOBAHUE TIPU3HAKOB

2) O 1eI0CTHOCTH TeHOTHIIA

3) O6 aBTOHOMHOCTH T€HOB

4) O BBICOKOW aKTHBHOCTH T€HOB

7. Hanu4ue B raMeTe OJHOIO I'€Ha U3 KaKI0M Iapsl aJulesIed - 3TO LIUTOJIOIHYECKas OCHOBA
1) XpoMOCOMHOU TEOPUHU HACIEICTBEHHOCTH

2) 3aKoHa CLEIUICHHOTO HACIIeIOBAHHSI

3) 3akoHa HE3aBUCUMOTO HACIIEIOBAHUS

4) TunoTe3bl YUCTOTHI rAMET

8. Kak 0603Ha4at0TCsi TEHOTHUIIBI 0CO0EH MpU AUTHOPUIHOM CKpEIMBAaHUU
1) BeBB x AaAa

2) AaBB x AaBs

3) AaAA x BeBs

4) Aaaa x BeBB

9. CKOJIBKO TIap aJBTEPHATHBHBIX IIPU3HAKOB M3y4alOT IIPH MOHOTHOPHIHOM CKPEIMBAHNH
1) Ony

2) [Ise

3) Tpu

4) Yetsipe

10. V opraau3MOB ¢ OJWHAKOBBIM TE€HOTHUIIOM II0J] BJIMSIHUEM YCIOBHH Cpeabl BO3HHKAET
U3MEHYHUBOCTh

1) KomOunaruBHas

2) I'enoTunMueckas

3) HacnenctBenHnas

4) MonuduxarmonHas

11. 3meHeHue nocnenoBaTeIbHOCTH HYKIeoTH10B B Mojekyne JIHK - ato myranus
1) I'ennas

2) 'enomuas

3) XpomocoMHas

4) AyrocomHas

12. Kakast 6051€3Hb 4eI0BeKa - pe3yllsraT TeHHOW MyTalluu
1) Cunapom npuodpeTéHHOro UMMyHOAeUITUTA

2) I'punm

3) CepnioBUTHOKIIETOYHASI aHEMHU S

4) I'enatut

13. Yucras nuHUS pacCTeHU - 3TO TOTOMCTBO
1) I'erepo3urotubix gopm

2) OHOM caMOOTBUISIIOIICHCS 0coOH

3) MexcopToBoro rudpua

4) JIByx reTepO3UroTHbIX JUHUM

14. Yem 3urora oTiar4vaercs OT raMeThI?
1) conepxuT 1BOMHON HAOOP XPOMOCOM



2) COAEpKUT OJUHAPHBIN HAOOP XPOMOCOM

3) oOpasyeTcst B pe3ylbrare OIMIOA0TBOPEHUS

4) oOpazyercst myTéM Meio3a

5) sBNIAETCS TIEPBOM KIETKOM HOBOTO OpraHM3Ma

6) 5TO crienuanu3upPOBaHHas KIETKa, yIaCTBYIOIIAs] B MOJOBOM Pa3MHOKEHUH

15. YcraHOoBUTE COOTBETCTBHE MEXAY IPU3HAKOM U3MEHYMBOCTH U €€ BUJIOM:

[Tpu3Hak H3MEHYMBOCTH Bun n3menunBoctu
A) o0ycnoBJieHa MOSBJIEHUEM HOBOTO COUETAHMS HYKIEOTHU IOB B TeHE 1 )MmyTanronHas
b) oOycnoBiieHa H3MEHEHHEM TCHOB M XPOMOCOM 2)xoMOMHATHBHAS

B) y IOTOMKOB MOSBIIAIOTCS HOBBIE aJUIETBHBIE TEHbI

') OCHOBOI1 CITY)KUT HE3aBUCUMOE PACXOXKIEHUE TOMOJIOTHYHBIX XPOMOCOM
J1) y oco0eit u3aMeHnseTcs kosimuecTBo wiu crpykrypa JHK

E) oOycnoBiena koHbrOTAI[MEl U MEPEKPECTOM XPOMOCOM

16. YcraHOBUTE IOCJIECIOBATEIIBHOCTh PA3BUTHS IMAIOPOTHHKOB, HAYMHAS CO B3POCIIOTO

OpraHusma.
1) pa3BuTHE HAa HUXKHEN CTOPOHE 3apPOCTKA MY)KCKUX U JKEHCKUX rameT
2) obpa3oBaHMe Ha HUKHEW CTOPOHE JIMCTa MAIOPOTHUKA CIIOPAHTUEB CO CIIOPAMU
3) nepenBUIKEHUE CIIEPMATO30U 0B K SIMIIEKIETKE C TOMOILBIO BO/IbI, OTJIOIOTBOPEHHE
4) mpopacTaHue CIIOpbI U Pa3BUTHE U3 HEE MAJICHBKOM 3€IEHOMN MJIACTUHKHU - 3apOCTKa

5) pa3BUTHE U3 3UTOTHI 3apPOJIbIIIA, KOTOPBIHA MPEBPAACTCS BO B3POCIOE PACTEHHE MAllOPOTHHKA

17. KakoBa BEpOSTHOCTb POXKIACHUS BBICOKUX AETEW Yy I'€TEPO3UTIOTHBIX POAUTENEH C HHU3KUM

POCTOM (HU3KOPOCIOCTh JOMUHHUPYET HaJl BBICOKUM POCTOM)?
1)0%
2)25%
3) 50 %
4) 75 %

18. Onpez[eJmTe I'CHOTHIIBI pO,Z[I/ITeJ'IeI\/'I, HUMCHOIIMX Kapue Ij1a3a, €CJIM B HX ITOTOMCTBC TpH

Kapemia3blX M OMH royyoomassliii pe0EHOK (A - kapue mia3a JOMUHHUPYIOT HaJl TOTYOBIMH).
1)aa x AA
2) AA x Aa
3) AAx AA
4) Aa x Aa

19. Omna w3 muenouek JIHK cocroutr wu3 nykieorunos: ATI-ALL-TAI-I'TT. KaxoBa

MOCIIEI0OBATEIbHOCTh HYKIICOTHIOB HAa BTOPOM 1ienouke 3Toi Mosexyisl JJTHK.
1) ATH-AIL-TAL-T'TT
2) THT-I'TT-AT'T-ALLL
3) TAT-TIT-ITT-HAA
4) TIT-HAT-LIIA-LTA

20. Tmamkas oxpacka apOy30B HaciemyeTcsl Kak pelecCUBHBINM Mpu3Hak. Kakoe mOTOMCTBO

MOJIYYUTCS OT CKPEIMBAHUS IBYX F€TEPO3UTOTHBIX PACTCHHH C MOJIOCATHIMU TII0AaMH ?
1) 25% - ¢ monocaToi oKpackoit, 75% - ¢ maaKoil OKpacKOi.
2) 50% - ¢ mosocaroii okpackoii, 50% - ¢ maaKoW OKPACKOW.
3) 75% - ¢ momocaToii okpackoit, 25% - ¢ mIaaKON OKPACKOM.
4) 85% - ¢ mostocaroii okpackoi, 15% - ¢ mIaaKoi OKpacKoii.



ITAJIOHBI OTBETOB:

Ne 3agaHus 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 3ajanus 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 Al,B1,B2,M2,01,E2 | 2,4,1,3,5 2 4 3 3

4.2.3. KonrpoJsbHasi padora «TeopeTuueckue acneKThl IKOJOTHI

Pesynbrar o00yueHusi: ApryMEeHTHpOBaTb HEOOXOJMMOCTb COXpAaHEHHUSI MHOrooOpaszus
OpPraHU3MOB C IEJIbI0 OEPEKHOIO OTHOILCHUS K OKpYXKAroILeH cpee.

KonTtpoaupyemsbie komnetennun: OK 01, OK 02, OK 04, OK 07, I1IK 2.2

B pesynsrate 0CBOEHHMsI YETBEPTOIO paselia «DKOJIOTHs» 00ydarolmecs: CMOIYT:

- OIIUCHIBATh CBSA3b MEX/1y OPraHU3MOM U CPeJIoi ero oOuTaHus;

- YCTaHaBJIUBATh CBSI3b CTPYKTYPBI U CBOWCTB JKOCUCTEM,;

- YCTaHaBJIMBATh CBS3b MEXIY CTPYKTYpaMu Ouocqepsl;

- OIMCHIBATh OOAILHBIE U PETMOHAIBHBIE HKOJIOTHYECKHE MTPOOJIeMbl U TYTH UX MUHUMHU3AIUH .

KonTponbHas paboTta mpezacraBiseT coOOW 3aJaHHsl B TECTOBOM (opMe pazIMyHOIO YpPOBHS
CIIOKHOCTH: «HU3KUI», «CPEIHUIN» U BBICOKUI». B 3aBHCMMOCTH OT THIAa M TPYJHOCTH 3aJaHUs €TO
BBIIIOJIHEHUE OLICHUBAETCS Pa3HbIM YMCIIOM OaiioB. BeIMonHEHME KaXKA0To 3a/laHus «HU3KOT0O» YPOBHS
CIIO)KHOCTH olieHuBaercs | OamoM. 3a BBINOJIHEHHME 3aJaHUM «CPEJHEro» YPOBHS CIOXKHOCTH B
3aBUCHUMOCTHU OT ITOJIHOTBI U MPABUJIBHOCTHU OTBETA IPUCBAUBACTCA 10 2 0aioB.

Pacnpenenenue 3aqanuii o ypoBHAM CI0XKHOCTH MPEACTABJICHO B CieayroIlel Tadnuiie:

YpoBeHb IIpouenTHOE
CJI0KHOCTH Bana cojiep:kaHue Tun Bompocon
3aaHud 3aaHui
Huzxuit 1 75% - 33JITaHUS ¢ BBIOOPOM OJIHOTO PABHIIBHOTO OTBETA
Cpenuuit 2 15% - 33/1aHUsI Ha BBIOOP M3 IPEIOKEHHOTO CIIHUCKa
Beicoxuit 3 10 % - 3aJaHUs Ha COCTABJCHUE TMap OPraHU3MOB U3
MPEUI0KEHHOTO CITHCKA

Kpurepuu orienuBanus pyoexHON KOHTPOJIBbHON PaObOTHI:

Ounenka IIpoueHT BHINOJIHE HUS
«OTJIIMYHO» 85-100%
«XOPOIIIOY 70-84%

«YTOBJICTBOPHUTEIHHOY 50-69%
«HEYIOBJIETBOPUTEIBHOY MmeHee 49%

1 Dxosiorus - HayKa, U3y4arolasi:

A) BIMsIHME 3arpsI3HEHUI Ha OKPYXKAIOIIYI0 Cpery

b) BiusiHME 3arpsA3HEHUI Ha 30pOBbE YEIOBEKA

B) BiusiHME NeSTeNbHOCTH YEI0BEKa Ha OKPYKAIOLIYI0 Cpery

') B3aMMOOTHOILICHUS OPTaHU3MOB C OKpYKAlOIIeH WX Cpeloil oOuTaHHs (B TOM 4YMCiIe MHOrooopasue
B3aMMOCBSI3€H UX C IPYTUMH OPraHU3MaMH U COOOIIECTBAMU )




2. TepMUH «OKOJIOTHSD) TTPEIITONKILIT:
A) Apucrotenb

b) O. I'ekkenb

B) Y. lapBun

I') B. U. Bepuanckuii

3. Cramus pasButHs Ouocdepsl, Kora pa3yMHas uelloBeUYecKas JCATCIbHOCTh CTAHOBHTCS IIIABHBIM
(ompenensrorMM) (AaKTOPOM Pa3BUTHS Ha HAIICH IJIaHETE, Ha3bIBACTCS:

A) texHocepoit

b) antponocgepoit

B) HOOChepoii

I') cotmocdepoit

4. omynauus - 3TO:

A) rpyrimna opraHu3MOB OJHOTO BUJA, 3aHUMAIOIIAS OTMPEIEIICHHOE MPOCTPAHCTBO U (DYyHKIIMOHHUPYIOIIAs
KaK 4acTh OMOTHYECKOIO cOOOIEecTBa

b) rpynmna opraHu3MoB pa3HBIX BUJIOB, 3aHUMAIOIIAST OMPEIEIICHHOE TPOCTPAHCTBO UPYHKIIMOHUPYIOIIAS
KaK 4acTh OMOTHUYECKOTO COOOIIeCTBa

B) coBokynmHOCTB 0c00€#, GyHKIIMOHUPYIONMMX KaK YaCcTh OMOTHYECKOTO COOOINEeCTBa

I') coBokymHOCTb 0cOO€l OJIHOW CEeMbH, KOHTPOJMPYIOIMX ONpEAEICHHOE IMPOCTPAHCTBO U
(GYyHKIMOHUPYIOUMX KaK 4acTh OMOTHYECKOIO COOOIECTBA

5. CrnoxHas mpupoAHas cucrema, oOpa3oBaHHasi COBMECTHO KUBYIIMMHU U CBS3aHHBIMHU JIPYT C APYroM
BHIaMU, Ha3bIBACTCS:

A) sxocucreMoit

b) buoronom

B) Guoreno3oM
I') Guocdepoit

6. O6omouka 3emiu, HacelIeHHas )KUBBIMU OpTaHU3MaMHU, Ha3bIBACTCS:
A) 6uocdepoii

b) Tponocdepoii

B) 6uoreorneno3om

I') ax3ocepoit

7. IlpupoHOE )KU3HEHHOE MMPOCTPAHCTBO, 3aHMMAEMOE COOOITIECTBOM, Ha3bIBACTCS:
A) sxocucreMoit

b) Obuoneno3om

B) 6uoromom

I') apeanom

8. CooOIIeCTBO XKMUBBIX OPTAaHU3MOB W CPEIbl MX OOMTAHWS, COCTABIISIIONICE SAMHOE IIeJI0e Ha OCHOBE
YCTOMYMBOTO B3aMMOJEHCTBUS MEXTY JIEMEHTAMHU >KMBOW U HEXXKUBOM MPUPO/IbI, Ha3bIBACTCS:

A) nonynsuen

b) sxocucremoit

B) 6uocdepoii

I') OuoneHo30M

9. Kakue u3 abuornueckux ¢akropoB (1 — muHEpanbl; 2 — cBeT; 3 — a30T; 4 — KUCIOPOA) IUMUTUPYIOT
pacmpoCTpaHEeHHE KU3HH B OKeaHe, HO OOBIYHO HE TMMHUTUPYIOT PACIIPOCTPAHCHHE KU3HH Ha CyIIe?
A)l,2

b) 1,4

B) 2,3
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10. DOxonormyeckue (GaKTOphl, OKAa3bIBAIOUE HAMOOJIbIIEEe BIUSHUE HA YHCICHHOCTh COBPEMEHHBIX
MPECMBIKAIOLXCS:

A) abuoTtuyeckue

b) 6uornueckue

B) anTponorennsie

I') abnotnueckue u OMOTHIECKUE

11. CTpouTenbhCTBO MIIOTUHBI MOXXHO PaCCMaTPUBATh Kak MpuMep ¢akropa:
A) abuoTHYEeCKOTO

b) 6uoTtnueckoro

B) anTpomnorenHoro

') BOOOIIIE HE FKOJIOTUYECKOTO

12. TonepaHTHOCTh — 3TO CIOCOOHOCTH OPTaHM3MOB:

A) BBIIEPKUBATH U3MEHEHHUSI YCIOBUI KU3HU

b) npucnocabanBaTbesi K HOBBIM YCIIOBUSIM

B) o6pa3oBbiBaTh JI0KaIbHBIE (POPMBI

I') mpucniocabnuBaThCs K CTPOTO ONPEIEIEHHBIM YCIOBUSIM JKU3HH

13. CooTHoleHUs MeXay dHepruei, MoaydeHHOW OpraHM3MOM M3BHE, M €€ pacxoiloM Ha MOCTPOCHHUE
TeJa U MPOLIECCH )KU3HEACITEIbHOCTH HA3bIBAIOT:

A) PHEpPreTHUYECKUM OFOIKETOM

b) sHepreTryeckoii CTOMMOCTBIO

B) sHepreruueckum pecypcom

I') rerioBBIM Oaancom

14. BuemHee CX0ICTBO, BO3HHKAIOIIEE Y MPEICTABUTENCH pa3HBIX HEPOJCTBEHHBIX BHJIOB B PE3y/IbTaTe
CXOJHOTO 00pa3a HU3HH, Ha3bIBAIOT:

A) xOHBepreHuuen

b) mapannenbHol 3BOMIOIIMEN

B) sxu3HenHo# Gopmoit

I') mopdonornueckoit aganrarueit

15. TMonymsimsi, KOTOpasi 3aHKMAET B COCTaBE OMOIIEHO03a OMPEICICHHOE TTOJI0XKCHHE, HA3bIBACTCS:
A) )xu3HEHHOH GopMoit

b) sxonornueckoit HuIEH

B) sxotumnom

I') apeanom

16. Pacnipenenute nepeuncieHHble GaKTOPhl CPEAbI IO TPEM KaTETOPHSIM:

buotnueckue AGuoTuueckue AHTpOTIOTEHHBIE

XUIHUYECTBO, BBIPYOKAa JIECOB, BJIAXKHOCTh BO3/yXa, TEMIIeparypa BO3/AyXa, Iapa3uTHU3M, CBET,
CTPOUTENBCTBO 3[aHHI, JaBlieHWE BO3AyXa, KOHKYPEHIIMS, BBIOPOC VIIEKUCIOr0 Tas3a 3aBOOM,
COJIEHOCTD BOJBI.

17. V3 mpeio)KeHHOTo CIUCKAa COCTAaBBTE Maphl OPraHM3MOB, KOTOPBIE B NMPHPOJIE MOTYT HaXOAUTHCS B
CUMOMOTHYECKUX (B3aUMOBBITO/IHBIX) OTHOIUCHUSIX MEXTy C000H (Ha3BaHUS OPraHM3MOB MOXHO
HCIIOJIb30BATh TOJIBKO OJIMH Pa3):

nyena, rpud moa0epe30BHK, aKTHHHS, Oepe3a, Pak-OTIIEIbHUK, KOJIOKOJIBYHMK, OCHHA, KIEBep, Ipud
MOJIOCHHOBHUK, KITyOEHBKOBBIE a30T(QUKCUPYIOIIME OAKTepUU.

18. U3 NPEATTIOKCHHOI0 CIIMCKa COCTAaBBLIC ITapbl OPraHHU3MOB, MCKAY KOTOPBIMH B IIPUPOAC MOTIYI




00pazoBbIBaThCS Tpoduueckrue (MUILEBBIE) CBS3M (HAa3BAHUSI OPraHM3MOB MOKHO HMCIIOJIB30BATh TOJIBKO
OJINH pa3):

LarJs, uBa, T, ame0a, 3asIl-pycak, MypaBei, BOJHbIE OaKkTepuu, KabaH, JATYIIKa, CMOPOMHA, POCSHKA,
MYypaBbUHBIN JIEB, KOMAP, TUTP.

19. BreiOepute W3 CrUcKa Ha3BaHUS >KUBOTHBIX, KOTOPBIX MOYKHO OTHECTH K KOHCYMEHTaM BTOPOTO
MOps/IKA:

TUTP, JU3CHTEpHiiHAs aMe0a, BOJK, KPOJIMK, MBIIb, CapaHya, SCTped, KPOKOAMII, T'yCh, JIMCUIIA, OKYHb,
00KbsI KOPOBKA, OEIbI MeIBElb, MEJIOHOCHAS ITYeIa.

20. VI3 nmepeunclieHHbIX Ha3BaHUI OPraHU3MOB BBIOCPHUTE PEIYIICHTOB:
Me/Beb, OBIK, My0, Oelka, MOJOCUHOBUK, IIMITOBHUK, CKyMOpHS, ka0a, JCHTOYHBIN YepBb, THUIOCTHBIC
Oakrepun, 0a00a0, Karycra, KakTyc, MEHUITUIUT, TPOKKH.

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

OTBET r §) B a|B a B 0 r B B a a a §)
Ne 3aganus 16
OTBET buotnueckue — XUIMHUYECTBO, Mapa3uTU3M, KOHKYPEHITHSI.

AOMoTHYEeCKHE - BJIAXKHOCTh BO3/yXa, TEMIIEpaTypa BO3yXa, CBET, JaBJICHUE
BO3/yXa, COJIEHOCTb BO/JIBI.

AHTpOTIOTEHHBIE - BBIpYOKa JIECOB, BBIOPOC YIIEKUCIOTO Ta3a 3aBOJIOM,
CTPOMUTEIBCTBO 3AAHUI.
Ne 3aganus 17
OTBET myesia - KOJIOKOJIBYMK

rpub moadepe3oBuK - Oepesa
AKTHHUSA - PaK-OTIIETFHUK
OCHHA - TpUO TOJTOCTHOBUK
KJIeBEp - KIyOEHBKOBBIE a30T(PUKCUPYIOIHE OAKTEpUH
No 3aganus 18
OTBET JSTYIIKA - Taruis
CMOpPOJIMHA - TS
3asIl-pycaK - THTP
MypaBel - MypaBbUHBIN JIEB
KOMap - pOCSIHKa

MBa - KabaH
BOJIHBIC OaKTepuu - ameda
Ne zayanms 19
OTBET THUTP, BOJIK, SICTPEO, KPOKOIHII, JINCHIIA, OKYHB, OCITBII MeIBEIb
Ne zaymanms 20
OTBET THIJIOCTHBIC OaKTepHH, TICHU I

4.2.4. 3anmTa KelicoB: NMpe/cTaBJ/ieHUe Pe3yJIbTaTOB pelleHUus KeiicoB
Pesynbrar o0OyuyeHusi mo TeMe: AHAIM3UPOBATH ATHUYECKUE ACHEKThl COBPEMEHHBIX
UCClIeIoOBaHUN B 0071aCTH OMOTEXHOJIOTHH M TeHETUYECKUX TEXHOJIOTUM.

Kontpoaupyembie komnetennun: OK 01, OK 02, OK 04, 11K 2.2

3anmTa Keiica SBISETCS PYOS)KHBIM KOHTPOJIEM IO TATOMY pasieny «bHOIorws B KU3HH», B
pe3yisrate U3y4eHus KOTOpPOro o0ydJaronmecss CMOTYT:

— aHaTU3HUPOBATh ITUYECKUE ACTIEKTHl COBPEMEHHBIX UCCIEA0BaHMI B 007aCTH OMOTEXHOIOTUH H
TCHETUYECKIX TEXHOJOTHM.

JIy1st 3anmMTHI KecoB oOydaronmmcst Heooxoaumo B pamkax BCP moarotroBuTh ycTHOE COOOIICHHE



10 pe3ylibTaTaM PEILICHU Keica ¢ MOArOTOBKOM MPE3CHTAIUM.

Kputepuu onieHMBaHUs YCTHOTO COOOIICHHUSL:

Kpurtepun Banasl
OLIE HUBAHUSA
I 1 0aaa 2 0aJi1a 3 0aJsi1a
1. CooTBeTCTBUE coziep KaHue T0KIaaa cojiepKaHue JI0KIIaa, 3a | colep KaHue TOKIaaa
co/iepKaHUsl TOKIIajaa | JUIIb YaCTUYHO ACK/IIOUEHUEM COOTBETCTBYET
3asBJIEHHON TEME COOTBETCTBYET OTJICJBHBIX MOMEHTOB, 3asiBJICHHON TEME U B
3asBIIEHHON TEME COOTBETCTBYET NOJHON Mepe eé

3asBJICHHOW TEME U B
MOJIHOU Mepe eé
pacKpbIBaeT

packpbiBaeT

2. Creneun
PaCKPBITHS TEMBI

packpeITa Malas 4yacTh
TEMBI; TTOUCK
uHpOpMaIU TPOBEAEH
MMOBEPXHOCTHO; B
M3JI0KEHUH MaTepraia
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa PacKphITa XOpOIIo,
HO HE B IOJIHOM 00BEME;
nHpOpMAITH
MIPE/ICTABIICHO
HEJI0CTaTOYHO; B
OTICIBHBIX CITydasx
HapyIleHa JIOTHKA B
U3JI0KCHUH MaTepraa,
HE COBCEM JIOCTYITHO

TeMa PaCKphITa
MOJTHOCTEIO;
MPeJICTaBIIEH
000CHOBaHHBIN 00BEM
nHpopMaIuy;
U3JI0KEHHE MaTepuaa
JIOTUYHO, AOCTYITHO

3.YMeHue 1ocTynHo
W IMOHATHO NEpeaaThb
cofiep’kaHHe JJOKIIa1a
B BHJE IPE3ECHTAIIU N

13 IPEACTABICHHOU
IIPE3EHTAIlUN HE COBCEM
MOHSITHA TEMaTHKa
HCCIIEIOBAH U, JETATN
HE PaCKPBITHI

Ha OCHOBE
MPEJICTaBIECHHOMN
Mpe3eHTalluU
dopmupyetcs oo1Iee
IIOHUMAHHUEC TCMATU KN
HCCIIeNOBAHU S, HO HE
SICHBI AC€TaJIn

Ha OCHOBE
MPEICTABICHHOMN
MpEe3eHTALUU
(bopMHpyeTCs MOJIHOE
IIOHUMaHHUEC TEMAaTUKHU
HCCIIEJOBAHUS,
PacCKpBITEI AETAIN

KpI/ITepI/II/I OLICHHUBAHMUA IIPE3CHTALlUM .

banasl
Kputepun oueHuBaHus
0 1 2

IIOJIHOTA UCIIOJIb30BaHUS | MH(POpPMALIKS, uHdopmarus, MIpEe3eHTaIUs COAEPKUT
y4eOHOro MaTepuaia UCIIOJIb3yeMasi B IpeCTaBICHHAs B MIOJIHYIO ¥ YETKYIO

Ipe3eHTaINH, He Ipe3eHTaIi1, OTHOCHTCS | WH(opMaIuio,

OTHOCHTBCS K TEME K TeMe, HO JOCTaTOYHYIO AJIs

HEJI0CTaTOYHO MOJIHO (dopmMHupOBaHUs

PacKphIBAIOT ¢
coJiepKaHue

IpEACTAaBJICHUA O TEMC

JIOTUKA W3JI0KCHHUSA
Marepualia B
COOTBETCTBHH C IIJIAHOM
1 TEMOM 3aJaHus

MaTepual
IIPE3ECHTALlUU HE
COOTBETCTBYET TEME,
IJIaHA HET

MaTepuai Mpe3eHTaluu
YAaCTUYHO COOTBETCTBYET
TeMe 3a/laHusl, TIaH
IIOCTPOEH HE TOYHO

Marepuan,
MPUBEICHHBIN B
Mpe3eHTAUU
MOJIHOCTBIO
COOTBETCTBYIOT TEME
3aJ]aHUS U
COCTAaBJICHHOMY ILIAHY




TCPMUHOJIOTUYCCKAA U

opdorpaduyeckas
TPaMOTHOCTb

B IPE3CHTAlM A
IPUCYTCTBYIOT
opdorpaduueckue
OIMOKH, HE BCE
TEePMHHBI TPUMEHECHBI
IO CYLIECTBY

B [IPE3CHTALUN
IPUCYTCTBYIOT
opdorpaduyeckue
O OKH, TEPMUHBI
IPUMEHEHBI BEPHO

B MPE3CHTAIUHN
OTCYTCTBYIOT

opdorpaduueckue
Ol OKH, TEPMHUHBI

MIPUMEHEHBI BEPHO

AKKypaTHOCTb U
OpPUTHHAIBHOCTh
MOCTPOCHHUS

TIPE3CHTAIMS
MocTpoeHa 0e3 ydera
KOMIO3UIUH
clIangoB, 0e3
coOITrOIEH U
TpeOOBaHUI K
mpudram u
IIBETOBOMY
oopmIeHHIO

Ipe3eHTAIUs IIOCTPOCHA
C y4eTOM TpeOOBaHUI K
0(OpPMIICHHIO, HO HET
€AMHOT0 0(OPMIICHUS
CIIalI0B

Mpe3eHTAIUS
MOCTPOEHA B TTOJTHOM
COOTBETCTBHUH C
TpeOOBaHUSIMU
odopmIIeHHUS,

W CIIOIh30BaH
OPUTUHAJIBHBIN MTOJIX0T
K opopMIICHH IO
ClanI0B

[IxaJja nepeBoga 0a/1J10B B OTMETKY !

17-15 6ajuioB - «5»
14 - 9 SayuoB - «@»
8-6 0aiu1oB - «3»

Menee 6 6aJIOB MIIA OTCYTCTBUE PAOOTHI - «2»




4.3. IIpomeskyTouHasi arrecranus (11 ¢epeHIMPOBAHHBIN 3a4eT)

[Tpomexyrounas artecranuss no aucuuniauHe OVY/[.13 buonorus mnpoBoautcs B Qopme
TupepeHIMPOBAHHOIO 3adeTa. 3aJaHue BKIIOYAaeT B ceOs: TECTOBBIE BOMPOCHI, HAlpaBJIEHHbIE Ha
IIPOBEPKY YCBOEHHUs TEOPETUYECKOTO MaTepHalla, W 3aJa4d W 3aJaHHs], HAIPaBJICHHBIE Ha IPOBEPKY
c(OpMHPOBAHHOCTH MPAKTHUECKIX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA U3 ueThipex u 10 3amaHuii ¢
BBIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, Ha COOTBETCTBUS OHMOJOIMYECKUX OOBEKTOB, MPOLIECCOB U
SIBJIEHU U .

Yacte 2 comepkHUT 4 3a1adyd M3 pa3HbIX TEM IUCHUMUIUIMHBI U | HPaKTUKO-OpPUEHTHPOBAHHOE
3aJjaHue.

Kontpoaupyembie komnetenuun: OK 01, OK 02, OK 04, OK 07, T1K 2.2

Yacrb 1
B 3aganusx 1-15 Bp10epure 0AUH NPAaBUILHBIN OTBET:

1. XUMMNYECKYIO OCHOBY XPOMOCOMBI COCTABIIAET MOJIEKVYJIA

1) ne30KcupUOOHYKIEHHOBOM KHCIIOTHI;

2) puOOHYKIEUHOBOU KUCIIOTHI;

3) nununa;

4) monucaxapuma.

2. VIAJIEHUE JUMEPOB TUMHMHA B MOJIEKVJIE JHK ITPOUCXOJUT B ITPOLIECCE
1) TpancBepcuu;

2) penapanuu,

3) perMkanuu,

4) Tpanchopmanuu.

3. JUIS OBPA3OBAHUA JIMIIMJIHOT'O BUCJIOS BAXHBI B3AUMOJENCTBUA MEXIY
MOJIEKYJIAMU JIUTTN/IOB:

1) BoopoAHbIE 1 MOHHBIE;

2) MIOHHBIE U KOBAJICHTHBIE,;

3) KOBaJIeHTHBIE U TUPOPOOHBIE;

4) Tonpko TUAPOGOOHBIE.

4. VIAJIEHUE JTMMEPOB TUMHMWHA B MOJIEKVIIE IHK [TPOUCXO/IUT B I[TPOLIECCE
1) penapauuu;

2) Tpancdopmanuu,

3) TpaHcBepcuy,

4) perymKanuu.

5. U1 KJIETOK PACTEHMIA HE XAPAKTEPEH CHHTE3

1) aMHHOKHCIIOT;,

2) HyKJIEOTHIOB;

3) mIMKoTeHa,

4) poconunuoB.

6. B [IPO®A3E MUTO3A NJIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CYUET
1) TpaHCKpHUIIIHH;

2) penyrivKaiuu,

3) nenaTypauuu,

4) ciupanu3aiui.

7. BIIATOJJIAPS KOHBIOTALIMM 1 KPOCCHUHI'OBEPY IMTPOUCXOAUT

1) yBenuueHue yucia XxpOMOCOM BJIBOE;

2) oOMeH reHeTHuYecKOl MHGOpMaIeil MeX/Ty TOMOJIOTHYHBIMU XPOMOCOMaMH;

3) yMEHbIIIEHHE YuCia XpOMOCOM BJIBOE;

4) yBeIMYEHHE YUCIIa FaMeT.



8. ITIOJIUTTIENITUAHBIE LEIIM CUHTE3UPYIOTCS HA PUBOCOMAX, HAXOJAILMXCA:
1) B uuto3oisie ¥ MOIUDUIIMPYIOTCS TAkKe B LIMTO30JIE;

2) B 1uTO30J1€, 3aTeM MOAU UIIMpyIOTCs B annapate [ onbmpku;

3) Ha MeMOpaHe PHI0TIJIA3MAaTUYECKOTO PETUKYIIyMa, 3aTeM MOIU(DUITUPYIOTCS B arnapare [obIKu;
4) B IUTO30J1€, 3aTeM MOAU(UITUPYIOTCS B JIIOMEHE JTM30COMBI .

9. IHTPOHbI BCTPEYAIOTCS B I'EHAX

1) TONBKO 3YKapUOT apxeOaKTepuii;

2) ByKapuoOT U dyOaKTEPHUiA;

3) aybakTepuii u apxeOaKkTepuii;

4) apxeOakTepuii U SyKapHoT.

10. BCE PEAKIIMNM CHUHTE3A OPTAHMYECKHMX BEHIECTB B KJIETKE I[MPOUCXOAAT
1) o6pazoBanuem monekyn ATD;

2) ¢ 0OCBOOOXK/IEHUEM SHEPTHH;

3) paciuenyieHueM BelIeCTB;

4) NCnoJIb30BAHUEM SHEPTUU.

11. U3 OAHOM MOJIEKYJIbl HYKJIEMHOBOM KHWCJIOThl B COEJMHEHMM C BEJIKAMU
COCTOUT

1) MUTOXOH IpH S,

2) XxpoMocoma,

3) reH;

4) XJ10pOMIacT.

12. TOYEPHUE XPOMATH/blI CTAHOBATCA CAMOCTOATEJIBHBIMU XPOMOCOMAMU
[TOCIJIE

1) ctapuBaHMsI TOMOJIOTHYHBIX XPOMATHU]T,

2) oOMeHa yJyacTKaMU MEKIY TOMOJOTHYHBIMU XPOMOCOMaMHU;

3) pazneneHus COEIUMHSIIOIEN UX LIEHTPOMEpHI,

4) BbICTpanBaHUs XpPOMOCOM B 3KBATOPHAIBHOMN MJIOCKOCTH KIIETKH .

13. TEHETUYECKUM KOJI - 3TO:

1) HaOop KIETOYHBIX TCHOB;

2) HyKIICOTH/IHAS TIOCIICIOBATEIbHOCTh TCHA,;

3) reHeTHYECKasl IKCIIPECCHS;

4) cucteMa 3alucH reHeTUYEeCKOi HHpopMaIH.

14. B KAKHMX U3 ITIEPEYUCIIEHHBLIX OPTAHEJIJI CAMAS BBICOKAS KOHIIEHTPALIUS Ca?*
1) sinpe;

2) MUTOXOH IPHUSIX;

3) nuToIIIa3Me;

4) annapate [oJbKH.

15. KAKHME U3 INIEPEYUCJIEHHBIX HWXE CTPYKTYP KJIETKHM HE UMEIOT MEMBPAHbI
1) AM30COMBI,;

2) XJIIOPOILIACTHI;

3) SAPBIIIKY;

4) anmapat ['o1bKH.

ITAJOHBI OTBETOB

Ne 3ananus 1{2|3|4|5(6|7|8[]9|10]| 11|12 | 13| 14| 15

OTBET 1(2|14(1|3(4|2|3|1| 4| 2| 3| 4] 2] 3

B 3apanusx 16-25 Bpi0epuTe HECKOJIBKO MPABWIBHBIX OTBETOB WJIH YCTAHOBUTE COOTBETCTBUE WU
MOCJIe10BATEJILHOCTh:

16. BOCCTAHOBUTE B HCTOPUYECKOM IUIAHE IOCJIEJOBATEJIBHOCTb 3STAIIOB
BO3AENCTBIMA YEJIOBEKA HA BUOCOEPY:



1) ycuseHue BIUSHUS Ha IPUPOAY C KOPEHHBIM ITPE0OPA30BAHNEM YaCTH IKOCHCTEM;

2) U3MEHEeHHE FKOCUCTEM Yepe3 NMacTb0y CKOTa, YCKOPEHHE pocTa TPaB MyTeM UX BBDKUTAHUS U T. I1.;

3) mobanbHOE M3MEHEHHE BCEX HKOJOTMYECKUX KOMIIOHEHTOB B LI€JIOM B CBSI3M C HEOTPAaHUYECHHOMN
MHTEHCU(QUKAIUEN X035ICTBa;

4) cBepXMHTEHCUBHAs 0X0Ta 0€3 PEe3KOro M3MEHEHUS SKOCHCTEM B IIEPHO/]] CTAHOBIICHHUSI YEJIOBEUYECTBA,
5) Bo3aeiicTBHe Ttoaei Ha Ouocdepy JTHIb Kak 0OOBIYHBIX OMOJIOTHYECKUX BUIOB.

17. BRIBEPUTE TTPOLIECCHI, ITPOTEKAIOILME B ITPO®A3E IIEPBOT'O JIEJIEHUS MEMO3A

1) oOMeH yJacTKaMH XpOMOCOM;

2) mabop xpomocom u uncio monexyt JTHK B kierke — 4n4c;

3) neneHue HEHTPOMEP XPOMOCOM;

4) hbopMupoBaHHE BepeTeHA JCIICHHUS,

5) BeICTpauBaHHE XPOMOCOM IO HKBATOPY KIETKH.

18. KAKHUE ITPOLIECCHI ITPOUCXOAAT B KJIETKE B INEPMO/] MHTEP®A3BI?

1) cnupanu3anus XpOMOCOM;

2) penynnukanus Mosekyn JIHK;

3) pacTBOpeHmueE SAePHON 000TOUKH;

4) cuHTe3 OETKOB B IIUTOIIa3MeE;

5) cunrte3 uPHK B spe.

19. MAJIBIE KPYI'OBOPOTBHI VIJIEPOOA B BUOCO®EPE MOIYT OCVYIIECTBIATBCA
CJIEAYIOUIMM ITYTEM:

1) ymrexucnelii ra3 BeiAenseTrcss B atMocepy B mporecce GoTOCHHTE3a B JHEBHOE BpeMs, a B HOYHOE
BpEMSI €T0 YacTh MONIOIIAETCS PACTEHUSMU U3 CPEIIbI;

2) ymieKucnbli ra3 momionpercs U3 artMocgepsl B mpoiecce GoTocuHTE3a B IHEBHOE BpeMsl, a B HOYHOE
BpEMSI €10 YaCTh BBIICISICTCS PACTCHUSIMHU B CPELY;

3) ymiekucnslii ra3 atMocdepbl MOMIOL@AETCS B Ipolecce (PoTocuHTe3a ¢ 00pa30BaHUEM OpPraHUYECKHX
BELIECTB, a C TUOENbI0 PACTEHUH M >KUBOTHBIX MPOHMCXOAMT OKHCICHHE OpPraHMYECKHUX BEIIECTB C
BBIICTICHHEM YIJICKHUCIIOTO Ta3a;

4) ymekucinblii Ta3 aTMocdepsl MOIIONRAETCS B Mpoiecce POTOCHUHTE3a, a MPU JbIXaHUU BBIIEISIETCS B
atmocadepy;

5) ymiekucinbiii ra3 atMocdepsl MOTIOMAETCS B Mpoliecce POTOCHHTE3a, a P C)KUTAHUU OPTaHUUYECKUX
BELIECTB BbIAESIETCS B aTMOCdepy.

20. YKAXUTE TTOCJIEAOBATEJIBHOCTb ®A3 OIUIOAOTBOPEHMA.

1) cnustHUE TaMeT, UM CHHTaMUH

2) AMCTaHTHOE B3aUMOJCHCTBUE U COMMKEHIE TaMeT,

3) KOHTAKTHOE B3aMMOJICHCTBHE TaMET U aKTUBAIUsI AUIICKICTKH .

21. VCTAHOBHTE TIOCJIEJOBATEJIBHOCTb CTAJIMMA HMHJWMBUIYAJIBHOI'O PA3BUTHS
YEJIOBEKA, HAUMHAS OT 3UT'OTHI.

1) dopMupoBaHUE YETHIPEXKAMEPHOTO CEP/IIIA;

2) obpazoBaHue 0JIACTOMEPOB;

3) ¢opMupoBaHHE HEPBHOM CUCTEMBI;

4) hopMupoBaHUE ME30JIEPMBI;

5) oOpa3oBaHuE ABYXCIOMHOTO 3apO/IbIIIIA.

22. BBIBEPUTE TPU ®YHKIIMN TVIASMATUYECKOM MEMBPAHbI

1) obecrieunBaeT MOCTYMJIEHUE B KIETKY HOHOB U MEJIKHX MOJIEKYI;

2) obecrieunBaeT NMepeABUKEHUE BEUIECTB B KIETKE;

3) OTrpaHMYMBAET LIUTOIIA3MY OT OKPYXKAIOIIEH Cpelibl;

4) yqacTByeT B MONIIOIICHUHU BEIIECCTB KICTKOM;

5) mpuaaeT KIeTKe KEeCTKyI (GopMmy;

6) ciyxut Matpuuen ans cuaresa uPHK.

23. BBIBEPUTE JIBA TIPU3HAKA HE MNOAXOAAIME AJISA OIMMCAHUA TPAHCKPUIILIMU VY
OYKAPUOT

1) oOpa3oBaHue MOTUHYKICOTHIHON [IETIH ;

2) COeMUHSIOTCS HYKICOTUIBI, COJIEpIKaIMe Ae30KCUupubo3y;



3) marpuueit cayxut mosekyna JHK;

4) IpOUCXOAUT B SIIIPE;

5) ynBoenue monexyinsl JJHK.

24. YCTAHOBUTE TIOCJIEAOBATEJIBHOCTbH IMTPOLIECCOB DMBPHUOHAJIBHOI'O PA3BUTUA
[TO3BOHOYHbBIX XMBOTHbBIX:

1) 3aknaaka 3a4aTOYHBIX OPTaHOB 3apObIIIIA;

2) HampaBJICHHBIC TIEPEMEIICHUS KIETOK U UX AU (depeHITnpoBKa;

3) pa3BUTHE HEPBHOM MIACTUHKH,

4) cnusiHUE SIHLIEKIETKH U CIIEpMAaTo30M1a U 00pa3oBaHUE 3UTOTHI,

5) popMupoBaHUE MHOTOKIETOYHOTO OTHOCIIOHHOTO 3apO/IbIIIA.

25. YIIOPAJOUYUTE UCKOIIAEMbBIE ®OPMbI UEJIOBEKA 10 BPEMEHU CYILIECTBOBAHUA,
HAYMHASI C CAMOU JIPEBHEN ®OPMBI:

1) YenoBek ymenblii;

2) KpoMaHbOHIIBI,

3) Heannepranblibl;

4) YenoBek MPsIMOXOISIIHHA;

5) ABCTpanoOnuTeK.

ITAJIOHLI OTBETOB .

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

OTBET 542131141245 |345| 231 (25431134 | 25| 45231 | 51432

Yactpb 2
B 3apanusx 26-30 peunmre 3aga4um:

3aganue 26. 3agauya Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OylIeT y paCTeHHH Topoxa, MOITy4eHHBIX
OT CaMOOTIBIJICHUSI TOMO3UTOTHBIX POJUTENBCKUX (POPM C KPaCHBIMHU M ¢ OEIBIMU I[BETKAMH, a TAKKE OT
UX CKpEeIMBaHUs MeX1y co00il.

Pemienue. Obe poauTensckue GopMbl TOMO3UTOTHBI, ITOPTOMY 3allUCh CKPEUMBAHUHN OyIeT CIeAyrOIeH:
— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT TIepekpecTHoro onbuieHus: P: AA x aa.

T'omo3uroTHbie GOpPMBI JAIOT €IUHCTBEHHBIM THUI TaMET, U MOSTOMY MPHU UX CIUSHUU OyIeT MONydeH
eaquHcTBeHHBIN Tun oToMKkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBeT. 1. KpacHOIBETKOBBIE TOMO3HTOTHBIE PACTEHUS JAIOT TOJBKO (JOPMBI C KPAaCHBIMHU I[BETKaAMH. 2.
Bce moToMku pacTeHuii ¢ OeNbIMU IIBETKAaMH OyIyT OelOIIBETKOBHIMHU (OHU BCerna TOMO3UTOTHEI). 3. Bee
pacTeHusT OT CKPEUMBAHUS  KPACHOIIBETKOBBIX TOMO3UTOTHBIX C  OEJOIBETKOBBIMU  OyIyT
KPAaCHOIIBETKOBBIMHU (JIOMUHAHTHBIN (DEHOTHUIT), HO TETEPO3UTOTHBHIMU MO TEHOTHUITY.

3ananme 27. 3agaua Ne 2. Ha peGenka c | rpynmnoil KpoBU B poJjioMe MPETEHAYIOT JBE POJUTENBCKUE
napbl:

— 1 mapa: mats c I, orent ¢ IV rpynnoii kpoBu;

— 2 mapa: mats co I, oren ¢ Il rpynmoit kpoBwu.

Kaxoii mape npuHaaiaexxuT pedeHok?

Pemienue. Pebenok ¢ I rp. xpoBu no reHorumy — I[°I°. Takoe coueTanue amieneld BOZMOKHO TOJBKO B
ciydae, €Ciu rameTsl M OTIa, U MaTepu OynyT comepkarh ayenu [°. CremoBarenbHO, 3Ta KOMOMHALIHS
T€HOB MOIJIa OCYIIECTBUTHCS TOJIKO MPHU 3a4aTUU peOCHKA B CIydae BTOPOM Maphbl, KOIrma MaTh M OTell
reTePO3UTOTHI. 3alUIIEM CXEMY CKpPEIMBAHUS:

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

OueBH/IHO, UTO IEpBast CyNpYKecKas rapa MpeTeH 0BaTh Ha 3TOr0 peOCHKAa HE MOXKET, T. K. y He€ MOTYT
ObITh Aetu Tobko co 1l u Il rpynmamu kpoBu:

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



OtBeT. PeOeHOK NPUHAATIEKUT BTOPOU Iape CyNpyros.

3ananue 28. 3amaua Ne 3. Onpenenure cpelHUil pa3Mep JUCTOUYKOB y O€I0ro KieBepa, MoJydeHHOro OT
CKpEIIMBAHUS TETOPO3UTOTHBIX PACTEHUH ¢ ucToukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpezensieM T€HOTUIIBI U 3alIMChIBAEM CKpEIIMBaHUE!

P:V ba v x V by v; onpeznensiem ramersi: G9: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; mosy4aemM HOTOMKOB:
F1:0,25V baV by; 0,25V bav; 0,25 V by v; 0,25w.

Otsert. [lomydyeHo 4 Tuna eHOTUIIOB U TEHOTUIIOB B PABHBIX COOTHOIIEHUX. M3 HUX 1 iepBoro Oyner
XapaKTepHa CBEPXIOMUHAHTHOCTb (CPEAHUI pa3Mep JINCTOUKOB 18 MM).

3aganue 29. 3agauya Ne 4. IlpoananusupyiiTe Xapakrep IepeJadyd peLecCUBHOIO, YacTHYHO
CIICTUIEHHOTO C I10JI0M, HAaCJIEJCTBEHHOTO 3a00JI€BaHMs OT MAaTepH K TOTOMKAM.

Pemenue. P:9X aX a X AY A Gombna F1: 9X AX a & X aY AF2:9X AX a; 9X aXa;d XAYA;
dX aY A 6onbHa

OrtBeT. bose3Hb nepeacTcst OT MaTEPU YePE3 JETEN U MPOSIBIISIETCS TOJIBKO Y BHYUEK.

3ananue 30. U3 snemeHTOB coobuiecTBa (MOJEBKA, 3€PHO 3JIAKOB, (MIIMH, XOPEK) COCTABBTE MUILEBYIO
I[eNb U Ha OCHOBAHUHU TPABHJIA SKOJIOTHYECKOW MUPAMUIBI OMPENIENIUTE, CKOJIBKO HYKHO 3€pHa, YTOOBI B
JIeCy BBIPOC OJIMH (UITMH Maccou 2,5 KL

OrBer:

B Yactu 1 u Yactu 2 mnpencraBieHbl 3aJlaHUsl, OTHOCSIIMECS K TPEM YPOBHSM CIIOKHOCTH:
«HU3KUANY, «CPEOHUI», «BBICOKHI». B 3aBUCHUMOCTH OT TUNA U TPYAHOCTH 3aJaHUS €r0 BBIMOJIHEHHE
OIIEHUBAETCS Pa3HbIM YHCJIOM OaioB. BBITTOTHEHHE KaKIIOTO 3aJaHUs «HU3KOTO» YPOBHS CIOKHOCTH
orneHuBaercs | OaimoM. 3a BBIMOTHEHUE 3aJaHUN «CPEIHEr0» YPOBHS CIOXHOCTA B 3aBUCHMOCTH OT
MOJHOTHI U IPABUIIBHOCTH OTBETA NMPUCBAUBAETCS /10 2 0aJIOB.

K 3agaHuio «BBICOKOTO» YPOBHSI CJOKHOCTH OTHOCUTCSA pEILICHHE CUTYalMOHHBIX 3ajad. 3a
BBINIOJIHEHUE 3aJaHUM «BBICOKOIO» YPOBHS B 3aBUCHUMOCTM OT MOJHOTHI M TPAaBUIJIBHOCTH OTBETA
MpUCBanuBaeTcs 10 3-X 0ayioB.

3aaHusl «HU3KOTO» U «CPEIHEr0» YPOBHEU CIOKHOCTU MPOBEPSIOTCS aBTOMaTuyecku. OTBETHl Ha
3a/IaHUs «BBICOKOTO» YPOBHS ITPOBEPSIIOTCS B PYYHOM PEXKUME.

Pacnipenenenue 3aqanuii Mo ypoBHSM CIIOKHOCTH MPEJACTABICHO B CICAYIOIICH TabauIie:

YpoBeHb IIpoueHTHOE
CJIOSKHOCTH baman colep:kaHue Tun Bonpocos

3aJaHusA 3aJJaHUI

Huzkuit 1 50% - 3a7]aHKs ¢ BBIOOPOM OTHOTO MPaBUIILHOTO OTBETA

Cpenuuit 2 33% - MHOXECTBEHHBII BBHIOOD;
- BOOPOCHI  Ha  VYIOPSIOYMBAHUE  WIH
YCTaHOBJIEHHUE MPAaBUIIBHOMN 1OCIIEI0BATEIBHOCTH

Beicoxuit 3 17% - 337a4M, MPEIyCMATPUBAIOIIME Pa3BEPHYTHIN
OTBET




Kpurepuu onennBanus:

Ouenka [IpoueHT BHINOJTHEHUS
«OTITMIHO» 85-100%
(XOPOIIIO» 70-84%
«YTOBJIETBOPUTEIHHOY 50-69%

«HCYHOBJICTBOPUTCIIBHO»

MmeHee 49%




