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1. TIACIIOPT ®OHJA OHEHOYHBIX CPEACTB

OcBoenue comepxkanus ydeOHon nucuurmuinHbl (mpeamera) OY/I.08 buonorus oGecreunBaer
JIOCTIDKEHUE OO0ydarolmuMuUcs pe3ynbTaToB, mnpeaycMorpeHHsix PI'OC COO u ®I'OC CIIO mo
CHEIHMaTbHOCTU 3HAHUSAMHU, YMEHUSAMHU, KOTOpble GopMUpYyIOT o0mme u  mnpodeccruoHalbHbIe
KOMIIETEHIIMM, a TaKXe JMYHOCTHBIMM pe3yJbTaTaMHM, OCBAaWBAEMbIMH B paMKax IpPOrpaMMbl
BOCIIUTAHHUS:

Y1 - onpenensTh *KUBbIE OOBEKTHI B MPUPOJEC; MPOBOJUTH HAOTIONEHUS 32 SKOCUCTEMAMHU IS
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUH, HHTEPIPETUPOBAThH PE3YyIbTaThl HAOIIOCHHUIA;

Y2 - [mpoBomuTh TpOCTEWIIHEe OWONOTHYECKHE SKCIEPUMEHTAJIBHBIE HCCIECAOBAHUS C
coOJI0ICHHEM TIPaBHII O€30MacCHOTO O0paIleHusI C 00beKTaMH U 000pYA0BaHUEM;

¥3 - ucnonk30BaTh UHPOPMALUIO OMOJIOTHYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOYHUKOB,

Y4 - nporHo3upoBaTh MOCIEACTBUSI CBOEH NEATEIBHOCTH MO OTHOUICHHUIO K OKpY>Kalollei cpene,
COOCTBEHHOMY 3/10pPOBBIO; 00OCHOBBIBATh U COOJIIOJATh MEPHI MPO(UITAKTUKH 3a00ICBaHUH.

31 - crpoeHue, MHOrooOpa3re U OCOOCHHOCTH >KMBBIX CHCTEM Pa3HOTO YpOBHSI OpraHU3alluy,
3aKOHOMEPHOCTH MPOTEKaHUsI OMOJIOTUYECKUX MPOLIECCOB U SIBIICHUN B OKpY:Karolieh cpesie, eI0CTHYIO
HAy4YHYIO KapTUHY MHpPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

32 - 3HAUMMOCTh JOCTMKEHMM OMOJOrMYECKONM HAyKM U TEXHOJOTMH B NPAKTUYECKOU
JESITEIbHOCTH YE€JI0BEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN M arpOOMOTEXHOIOTHil.

OK 01. Brei6upaths ciocoObl perieHus 3a1ad npoPecCUOHaNbHON eATeIbHOCTH MPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Vcnonbs30BaTh COBPEMEHHBIE CPECTBA NIOUCKA, AaHAJIN3a U UHTEpIpEeTali HHPOpMAIUH,
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUH /IS BBIIOJIHEHUS 33734 MPo(hecCHOHANBHOM JesITeIbHOCTH.

OK 04. DddexTHBHO B3aMMOACHCTBOBATH U padOTAaTh B KOJJICKTHBE U KOMaH/IE.

OK 07. CopnelicTBOBaTh COXpaHEHHIO OKPY>KAIOILIEH Cpelbl, pecypcocOepexeHHI0, MPUMEHSITh
3HaHUS 00 M3MEHEHUH KIMMara, MPUHIUIBI OEpexIIMBOTO MPOU3BOJCTBA, Y(PPEKTHBHO IEHCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

JIP 9 ColGnronaronuii ¥ mpornaraiupyolini mpaBuia 3J10poBoro u 6e30macHoro oopasa *Ku3HH,
CHOpTa; MpPEeayNpexAaomuid  Tu00  MPeoJONeBAIOIUI  3aBHCUMOCTH OT  alKorojis, Tabaka,
NICUXOAKTUBHBIX BELIECTB, a3apTHbIX Urp U T.A. COXpaHAIOMHUN MCUXOJIOTHYECKYI0 YCTOWYMBOCTH B
CUTYaTUBHO CJIOKHBIX WJIA CTPEMUTEITHHO MEHSIOUINXCS CUTYaLIUAX.

JIP 23 [Tony4yenue oOy4daromuMucs BO3MOKHOCTH CaMOPACKPBITUSL M CaMOpeaIn3alus JINYHOCTH.

JIP 30 Ilonumaromuii CyImIHOCTh M COIHMANbHYIO 3HAYMMOCTh CBOeH Oynymiel mpodeccuw,
MIPOSIBJIAIOIINI K HEW YCTOMYMBBIA HHTEPEC.

@®opMoil MPOMEXKYTOUHOM aTTecTalMd 10 Yy4eOHOW JucuMIUIMHE (TpeAMeTY) SBISeTCs
auddepeHINPOBAHHBINH 3a4eT.



2. PE3VJIbTATHI OCBOEHMSI YYEFHOM JUCHUILIAHBI (ITPEJIMETA),
HOVIEXKAINME ITPOBEPKE

2.1. B pe3ynpraTe OCBOEHMS HpPOrpaMMbl yueOHOW AMCHUUIUIMHBI (IIpeIMeTa) OCYLIECTBIIAETCS
KOMILJIEKCHAsl MTpOBEpKa CIEAYIOIMX YMEHUH M 3HaHMH, a TakkKe JAWHaAMHKa (HOpMUpPOBaHMS OOIMIMX U

Hpoq)GCCHOHaHBHBIX KOMHGTGHHI/II\/JI 1 JTMYHOCTHBIX PE3YJIbTATOB B paMKaX MPOrpaMMbl BOCIIMTAHHUA:

Pe3yabTaThl 00y4eHMs: yMeHUs,
3HAHHUSA U KOMIIETeHIIUH, TUYHOCTHBIE

IToxka3aTenn oneHKH pe3yabTara

(I)opMa KOHTPOJIA 1

pe3ynbTaThl HAOMIOICHUH;
OK 01, OK 02, OK 04, OK 07,

HaOJIFOIEHUIT

OIICHUBAHMNS
pe3yJabTaThl

YMerTh:

Y1 - omnpenenate JXUBbIE OOBCKTHI B | COOPMUPOBAHHOCTH  yMEHUM  ompenessath | OreHuBaeMast JUCKYCCHS.
MPHUPOJIC; TPOBOJUTH HAONIONCHHUS 3a | XKUBBIE OOBEKTHI B TPHUPONE; NPOBOAWTH | TecTupoBaHue.
3KOCHCTEMAMHU IS BBISIBJICHHS | HAOIIOIEHUS 3a 3KOCHCTEMaMHU Juist | Pe3ynbraT BBINOIHEHUS
€CTECTBEHHBIX u AHTPOIIOTCHHBIX | BBISBICHHS CSCTCCTBEHHBIX W AHTPOINOTCHHBIX | MPAKTHYCCKUX 3aHATHH U
HM3MCHCHUH, HHTEPIPETHPOBATH | M3MECHEHHUH, WHTEPIPETHPOBATh PE3YIBTATHI | CAMOCTOSATEIBHBIX paboT

JIP 23, JIP 30

Y2 - MIPOBO/IUTH npocreiime | mpuodpeTeHue OIThITa MPOBOJNTH | Pe3ysbrar BBIIOIHEHHS
OMOJIOTHIECKHE AKCIIEPUMEHTAIILHBIC | MPOCTEHIINE OuosoTHYeCcKre | JJabopaTOPHBIX paboT
UCCJIEZIOBaHUSI C COOJIOJICHHEM TMPABUII | AKCIIEPUMEHTAIbHbIC UCCIIeOBaHHUS c

Oe3omacHoro oOpaieHusi ¢ 00beKTaMu U | COOJIOJICHUEM MIPaBUI 6e3omacHoro

Pa3NYHBIX HCTOYHHKOB,
OK 01, OK 02, OK 04, OK 07,
JIP 9, JIP 23, JIP 30

COJIepIKaHuUsl, BKJIFOYAMOIIYIO IMCEBIOHAYYHBIE
3HAHUS U3 PA3TUYHBIX KCTOYHUKOB (CpeacTBa
MaccoBO# MH(MOPMAIMH, HAYYHO-TIOMYJISIPHBIE
MaTepHalIbl)

000pyI0OBaHUEM; oOpareHus ¢ 00beKTaMH U 000PyI0BaHHEM

OK 01, OK 02, OK 04, OK 07,

JIP 23, JIP 30

Y3 - wucnosnp3oBath  UH(OpPMAIHUIO | CHOPMUPOBAHHOCTE  YMEHHS  KpUTHYECKH | DPOHTAIBHBIN OMPOC.
OUOJIOTHYECKOTO xapakrepa u3 | onenuBath uH(pOpMaHI Ouosmorunyeckoro | OueHuBaeMas TUCKYCCHS.

OO6cyxaeHne 0 BOTIpocaM
JICKIIHH.

TectupoBaHnue.

3arrura Kelica.

PesynbraT BRIIOTHEHUS
TPAKTUYECKUX 3aHITHUH,
KOHTPOJBHBIX U
CaMOCTOSITCIIBHBIX PaboT

Y4 - nporuo3upoBaTh NOCIEICTBHS CBOEH
JEATeIPHOCTH 10  OTHOMIGHHIO K
OKpYXaloIlel  cpene, COOCTBEHHOMY
3I0pOBBI0; OOOCHOBBIBATE W COONIONATH

c(OpPMUPOBAHHOCTH YMEHHUH MPOTHO3HPOBATH
NOCIICJICTBHSL ~ CBOCH  JEATENBHOCTH 110
OTHOLICHHIO K  OKpyXarolel  cpexe,
COOCTBEHHOMY 3[IOPOBBIO; OOOCHOBBIBATH H

OneHuBaeMast AUCKYCCHS.
TectupoBaHue.
Pe3ynbTaT BEITOTHEHUS
MIPAaKTHYECKUX 3aHATHN U

MepbI MPO(HUITAKTUKA 3a00JIeBaHuil, co0moIaTh MepBI MPO(UITAKTHKN | CaMOCTOSTENBHBIX paboT
OK 01, OK 02, OK 04, OK 07, 3a00JIeBaHUI

JIP 9, JIP 23, JIP 30

3Hath:

31 - crpoeHue, MHOroobpasue u | cPOpMHPOBAHHOCTh 3HAaHHA O cTpoeHuH, | DpoHTaNBHBI OmpoC.
O0COOCHHOCTH JKMBBIX CHCTEM pa3sHOTO | MHOTOOOpa3sMM M  OCOOCHHOCTAX KHMBBIX | OleHHBaeMas AUCKYCCHSL.
YPOBHSI OpraHM3alliH, 3aKOHOMEPHOCTH | CHCTEM  pa3HOro ypoBHs  opraHuzauuu, | OOCyxIeHHe 10 Bopocam
NPOTEKaHUs1 OMOJIOTMYECKUX MPOLECCOB M | 3aKOHOMEPHOCTSIX MPOTEKaHHMs | JIEKIHH.

OMOIOTHYEeCKON HAayKH W TEXHOJOTHHA B
MIPAKTHYECKON JIEATEIIFHOCTH YEeIOBEKa,
Pa3sBUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpOOHOTEXHOJIOTHIA;

OK 01, OK 02, OK 04,

JIP 23, JIP 30

NOCTIDKEHUH ~ OMOJOTMYECKOW  HAyKH W
TEXHOJIOTUI B NPAKTHUYECKOH NAEATEIbHOCTH
yeJIOBEKA, pa3BUTHH COBPEMEHHBIX
MEIULIMHCKHUX TEXHOJIOTHI u
arpoOHOTEXHOJIOTHIA

SBICHUH B OKpyXKamomied  cpeze, | OMosormueckux TpoueccoB u  siBieHHd B | TectupoBaHue.
LENOCTHYK0 HAy4yHYI0 KapTHHY MHpA, | OKpYXalolled cpeae, LENOCTHOM Hay4HO# | Pe3ynbprar BeINonHEHUs
B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH | KapTHHE MHpa, B3aUMOCBSI3SIX U | IPaKTHYECKUX 3aHATHH,
€CTECTBEHHBIX HAaYK; B3aUMO3aBHCHMOCTSIX €CTECTBEHHBIX HAYK KOHTPOJIBHBIX U

OK 01, OK 02, OK 04, OK 07, CaMOCTOSTEIIEHBIX paboT
JIP 9, JIP 23, JIP 30

32 - 3HAYUMOCTD JOCTIDKCHUH | c(OPMHUPOBAHHOCTh 3HAHWM O 3HAYMMOCTH | 3alluTa Kekca.

Pe3ynbraT BBITOTHEHUS
MPAKTUYECKUX 3aHIATUI U
CaMOCTOSITENILHBIX padoT




3. OHEHKA OCBOEHUsI YUEBHOM JUCIHHUIIIUNHBI (ITPEJIMETA)
3.1. ®opmMbl U METOAbI OLIECHUBAHUS

[TpenMeToM OLIEHKH ciykaT ymeHus U 3HaHus, npeaycmorpenssie PI'OC COO u ®I'OC CIIO.

KoHTpoJib 1 onieHKa pe3ynbTaToB OCBOECHUS Y4€OHOM NUCHUIUIMHBI (TIPEIMETA) OCYILECTBIISIETCS
IpernoJiaBaTesieM B MpoLecce MPOBEACHHsS ayUTOPHBIX 3aHATHH. TekyIuit KOHTPOJIb OCYIIECTBIISETCS B
dopme: (PpPOHTATBHOTO OINpPOCa, OINEHUBAEMOW JUCKYCCHUH, OOCYXKIEHHUS IO BONPOCAM JICKIHH,
TECTUPOBAHUS, BBIIOJHEHUA JAOOpaTOPHBIX pabOT M MPAKTUUYECKUX 3aHATUH, BBIIOJHEHHS
BHEAYJUTOPHBIX CAMOCTOSITENBHBIX paboT. IIpomexyTrounass arrectamus MPOBOIUTCS B  (opme
nudepeHITMPOBAHHOTO 3a4eTa.

3.2. KonngukaTop o11eHOYHBIX CPEACTB

DOYyHKUMOHAJbHBIN NPU3HAK OLEHOYHOT'0 CPpeACTBA (THII

Koxa ouenounoro cpeacrsa
KOHTPOJILHOTO 32/1aHMsl)

OpOoHTATBHBIN OIIPOC ®O
IIpakTrnueckoe 3ansaTue Non I13 Nen
JlaGopaTtopras padora Nen JIP Nen
TectupoBanue T
OueHnBaemasi IUCKYCCHS (0)I
OOcy>kJIeHHE TI0 BOIIPOCaM JICKIIHH OJI
KonTponbras padora Nen KP Nen
Keiic-3agaua K3
3amanus 1711 CaMOCTOATEIIbLHON pabOoTHI: CP

- 3aII0JTHEHHUE TaOIHII;

- pa3paboTKa JICHThl BPEMEHU;

- pa3paboTKa MEHTAIBLHOU KapTHI,

- YCTHOE COOOIIIEHHUE C MTPE3CHTAIHNEIH;

- pa3paboTKa riIoccapusi;

- COCTaBJICHHE CXE€M KPYTrOBOPOTa BEIIECTB;

- COCTABJICHUE )KU3HCHHBIX ITUKJIOB PACTCHUI TI0 OTICIIaM.
JuddepennmpoBanHbIii 3a4€T 113




3.3. KoHTpOJIb 1 O11eHKA 0CBOeHMs Y4eOHOI IMCUMILINHBI (MPeMeTa) 1o TeMaMm (pa3jejam)

(I’OpMI)I U ME€TOAbI KOHTPOJIA

Texkymmii KOHTPOJIb

Py0e:xHbIN KOHTPOJIb

IIpomeskyTOUHAs aTTecTaLMS

DJIeMeHT y4eOHoil
ANCHUIITAHDL Tposepsiembie ®opmbI Iposepsiemsie 3, Y, OK, ®opma IposepsieMbie
©opmut kouTpost | 3,7, ?IIIS, 1K, KOHTPOJIst 1K, JIP KOHTPOJIs 3,V, OK, IIK, JIP
Pazgen 1. Kierka — 13 V3, 31,
CTPYKTYPHO- OK 01, OK 02, OK 04,
dyHkuuoHAILHAS JIP 23, JIP 30
€IMHUIIA JKHBOTO
Tema 1.1. buonorus | @O V3, 31,
kak Hayka. OOmas | CP Nl OK 01, OK 02,
XapaKTEePUCTUKA Ilposepka mabauy JIP 23, JIP 30
JKU3HH
Tema 1.2. | o4 V2, V3, 31,
CTpyKTypHO- JIP Ne] OK 01, OK 02,
(yHKIIMOHATIbHAS 113 Nel OK 04,
OpraHu3aIus KIETOK CP No2 JIP 23, JIP 30
IIposepra
MEHMALHOU Kapmbl
Tema 1.3. | @0 V3, 31,
CTpyKTypHO- 113 No2 OK 01, OK 02,
(GyHKIIMOHATTLHBIE CP Ne3 JIP 23, JIP 30
(hakTopbI IIposepxa enoccapus
HACJIEJICTBEHHOCTH
Tema 1.4. O6men | @O V3, 31,
BEILIECTB u | CP Ne4 OK 02,
MpeBpallicHue IIposeprxa mabnuyer | JIP 23, JIP 30
SHEPIHH B KJIETKE
Tema 1.5. | OJI V3, 31,
JKu3neHHbBIN mukn | CP No5 OK 02, OK 04,
KJICTKH. Muro3. | IIposepka aenmul | JIP 23, JIP 30
Meiio3 8pemeHu




Paznen 2. Ctpoenmne 13 V3, 31,
) byHkun OK 01, OK 02, OK 04,
OpPraHu3Ma JIP 23, JIP 30
Tema 2.1. Crpoenne | OH V3, 31,
opraHu3zma CP Ne6 OK 02, OK 04,
Ilposepra JIP 23, JIP 30
MeHmanbHOl Kapmol
Tema 2.2. ®opmsr | PO V3, 31,
Pa3MHOXKEHUS CP Ne7 OK 02,
OpPraHu3MOB IIposeprxa mabnuywvr | JIP 23, JIP 30
Tema 2.3. Ourtorenes | T’ V3, 31,
pacTeHnii, XUBOTHEIX | CP No§ OK 02, OK 04,
1 4eJIOBEKa Ilposepka aewmuol | JIP 23, JIP 30
epemeri,
JICUBHEHHBIX — YUKIIOB
pacmenuil no
omoenam
Tema 24. | @O V3, 31,
3aKOHOMEPHOCTH T OK 01, OK 02,
HacJIeI0BaHUs 113 Ne3 OK 04,
CP Ne9 JIP 23, JIP 30
IIposepxa enoccapus
Tema 25| T V3, 31,
CuerieHHOE 113 No4 OK 01, OK 02,
HacJIeIOBaHUE CP Nel( JIP 23, JIP 30
MIPU3HAKOB IIposepxa enoccapus
Tema 26.| T V3, 31,
3aKOHOMEPHOCTHU 113 Ne5 OK 01, OK 02,
W3MEHYNBOCTH OK 04,
JIP 23, JIP 30
Pasnen 3. Teopus 13 V3, 31,
3BOJIOLMH OK 02, OK 04,
JIP 23, JIP 30
Tema 3.1. HWcropus | @O V3, 31,
SBOJIIOIIMOHHOT'O CP Nell OK 02, OK 04,




YUYEHUSI. Ilposepka JIP 23, JIP 30
MuKpOIBOIIOIHS enoccapusi,  JeHmol
8peMeHU
Tema 32.104 V3, 31,
MakposBotonus. CP Nel?2 OK 02, OK 04,
BoznukHoBeHMe u | Ilposepka  newmwr | JIP 23, JIP 30
pa3BUTHE JKU3HH Ha | @pemeHu
3emie
Tema 33. | @0 V3, 31,
ITpoucxoxnenue CP Nel3 OK 02, OK 04,
YyeJIoBeKa — | Ilposepka  newmwr | JIP 23, JIP 30
aHTPOIIOTEHE3 8pemeHuU
Pa3zneua 4. Ixos1orus 13 Vi1, V3, 31,
OK 01, OK 02, OK 04,
OK 07, IIK 3.2,
JIP 9, JIP 23, JIP 30
Tema 41. | T Vi1, V3, 31,
DKOJIOrNIECKUE OK 01,0K 02,
(bakTopel W Cpembl OK 07,
JKU3HU JIP 23, JIP 30
Tema 4.2. | 113 Ne6 Vi, V3, 31,
[Tomynsiius, CP Nel4 OK 01, OK 02,
coo01ecTna, IIposepka cxem | OK 07,
9KOCUCTEMBI Kpy2080poma JIP 23, JIP 30
sewecms
Tema 4.3. buocdepa - | O Vi, V3, V4, 31,
riao0apHas T OK 01, OK 02,
JKOJIOTMYECKAs OK 07,
cucreMa JIP 23, JIP 30
Tema 4.4. Bausaue | T Vi1, V3, V4, 31,
AHTPOTIOTEHHBIX 113 Ne7 OK 01, OK 02,
¢baxTopoB Ha OK 04,
ounochepy OK 07,
JIP 23, JIP 30
Tema 4.5. Bmusuue | O/ V2, V3, V4, 31,




COLIHAILHO- JIP No2 OK 02, OK 04,
SKOJIOTMYECKUX OK 07,
(dbakTopoB Ha 1IK 3.2,
3I0pPOBbE YEIIOBEKA JIP 9 JIP 23,
JIP 30
Pa3znen 5. buoaorus 13 V3, 32,
B JKH3HHU OK 01, OK 02, OK 04,
JIP 23, JIP 30
Tema 5.1. | II3 Ne8 V3, 32,
Buorexnonornu B | CP Nel5 OK 01, OK 02,
JKU3HU KaXKI0T0 OK 04,
JIP 23, JIP 30
Tema 5.2. | I3 Ne9 V3, 32,
buorexnonoruu B | CPNel6 OK 01, OK 02,
MPOMBIIIJIEHHOCTH OK 04,

JIP 23, JIP 30




4. 3ATAHMS 1JI1 OEHKHA OCBOEHMS YUYEBHOM JUCITATLIAHBI
(IIPEIMETA)

4.1. Texyumuii KOHTPOJIb

Texkymuii KOHTPOJb TPOBOJUTCS Ha TIUIAHOBBIX 3aHATHUSAX U B XOJ€ TMPOBEPKHU
CaMOCTOSITENIbHBIX paboT. [TaBHAs 1EeNb TEKYIIero KOHTPOJS - ONepaTHBHAs OIEHKAa PaOOThI
npenoAaBatenss W oOydaeMbIX, a TaKXkKe HUX HWHAMBUAYAIbHBIX OCOO€HHOCTeH. DyHKuUU
TEKYIIETO KOHTPOJISi: COACHCTBYET OoJiee ONEpPaTUBHOMY BBISBICHUIO OTCTAIOLIMX  JUIS
HA/JIeXKAIETO PEearupoBaHMsl; ONTUMHU3UPYET WHIUBUAYaJbHbIC 3aHITHS, PalMOHAIU3UPYET
paboTy ¢ mporpaMMHBIM MAaTEPUATIOM.

®opMBbI TEKYLIEr0 KOHTPOJIS

3amaHus, HampaBlIEHHblE Ha CHCTEMaTH3alUi0 M 000OLIEHHE TEeOpeTHYECKOM
UH(pOpMaLUK:

- 3ar0JHEeHUEe Ta0JIuII;

- pa3paboTKa JEHThI BpEMEHH;

- pa3pa0oTKa MEHTaIbHOM KapThl;

- pa3paboTka rioccapusi;

- COCTaBJICHUE CXEM KPyTOBOPOTA BEIIECTB;

- COCTaBJICHUE KU3HEHHBIX [TUKJIOB PACTCHUHI TI0 OTIEIIaM.

3aaHusl, HallpaBlieHHbIE Ha (POPMHUPOBAHNE UM TIPOBEPKY 3HAHHIMA:

(GpoHTaNBHBIN O0NPOC;

OllIeHUBaeMas TUCKYCCHS;
00CYX/IeHHUE IO BOTIPOCAM JICKITHH;
TECTUPOBAHUE;

YCTHBIE COOOIICHHUS C TTPE3EHTALINEH.

3aanusi, HallpaBJIeHHbIE HA (OPMHUPOBAHUE MPAKTUIECKUX YMEHUN U HABBIKOB:

- nabopaTtopHas paboTa;

- TIpaKTHYECKOE 3aHsTHE (pelleHHe 3a7ad; MPaKTHKO-OPUEHTHUPOBAHHBIC DPACUETHHIC
3a[jaHus; KeWc Ha aHAJIN3 HHPOPMAIINN).



4.1.1. 3aganus, HAaNpaBJeHHbIe HA CHCTEMATH3AIUIO U 000011IeHNEe TeOpPeTHYeCKO
uHopManumn

4.1.1.1. 3anojHenue Ta0JIUIL

Pasjen 1. Kiierka — cTpyKTYpPHO-()YHKIIMOHAILHAS € JHHHUIIA 5KHUBOI'O

Tema 1.1. Buosorus kak Hayka. O0masi XapaKTepuCTHKA )KU3HU

PesyabraT 00y4enns no reme: OnucbiBaTh METOJIbI UCCIIENOBAHUS HA MOJIEKYJISIPHOM U
KJIETOYHOM YpPOBHE.

1. 3anosHeHue TAGJUIBI C ONMMCAHHEM METOJAOB MHUKPOCKONHUPOBAHUS € HX
JOCTOMHCTBAMH M HEJOCTATKAMM.

®opmyaMpoOBKA 3aIaHUs: 3aMOTHUTE Ta0IUIy « OCHOBHBIE MUKPOCKOTTMYECKUE METOTBI
UCCIICIOBAHMS», JaB KPATKyI0 XapaKTepUCTHUKY METOJOB, YKaKUTE UX JOCTOMHCTBA U
HEJIOCTATKH, HCIIOB3Ys MaTepUal JICKINH, y4eOHNKa, NHBIE ICTOYHUKN HH(POpMAITUH.

Tabsuia - OCHOBHBIE MUKPOCKOITMYECKHE METO bl MCCIICTOBAHMS

Kparkas HocrounctBa meroga | HemocraTtku meroaa
HasBanue metona
XapaKTePUCTHKA (+) (-)
CaeTtononpHas
MHUKPOCKOTIHS
TemHuomnonsHas
MUKPOCKOTIHS

KonTtposmmpyembie komnerenuun: OK 02

2. 3anouHeHnue Tadaunbl «Bri1ag yuyeHbIX B pa3BUTHE OMOJIOTHIY.

@opMyaHpPOBKA 3aIaHMA: 3aMI0JHUTE TabauIy «Bkiag yuyeHbIX B pa3BUTHE OHOJIOTHMY,
yKa3aB Y4EHOro, BpeMEHHON Nepuo padoThl HaJl OTKPBITUEM U JAlTe KPATKYIO XapaKTePUCTUKY
OTKPBITHS, UCIIOJIB3Ys MaTepuall JIEKIUH, y4eOHHKa, MHbIE HICTOUHUKU HH(OpMaIUH.

Tabnuia — Bkiaa yueHsIX B pa3BUTHE OHOJIOTHU

VYyuenslit BpemenHnoii nepuon Kpatkas xapakTepuctiuka paboThl y4SHOTO

KonTpoaupyemblie komnerennun: OK 02

3. 3amosiHeHHMe CPABHUTEJbHOM TAOJUIIBI CXOACTBA W PAa3jIMYMid KMUBOIO M
HEKHBOTO0.

®opmyaupoBka 3ajaHus: 3anoigHuTe Tadmuny «CpaBHHUTENbHAs XapaKTepUCTUKA
O00BEKTOB KMBOW M HEXUBOW MNPUPOIBD, HCHONB3YSd MaTepuall JIEKIHW, y4yeOHUKa, HHbIC
UCTOYHUKH UH(POPMALIUH.

Tabnuia - CpaBHUTEIbHAS XapaKTEPUCTHKA OOHEKTOB KUBOU U HEKUBOW MPUPOJIBI.

Kpurepuu cpaBaenus OOBbeKThl HEeXKUBOU TPUPOABI | OOBEKTHI )KUBON MPUPOJIBI
KnerouHnoe crpoenne
Hanuuue JHEpPruu I
CYILECTBOBAHMSI
O6men  BemiecTB  (TIMTaHME,




JBbIXaHUEC U BBI,Z[CJICHI/IC)

Poct

PasButue

PaznipaxumMocTh

Ilepensrkenune

KonTposmpyembie komnerenuun: OK 02

Tema 1.4. O0MeH BellecTB U NpeBpallieHue JHEPTHH B KJIeTKe
Pe3yabraT 00yuenus no reme: OnucbiBaTh OCHOBHBIE SHEPTETUUECKUE U TJIACTHYECKHE
IIPOLIECCHI KJIETKH.

3anoiHeHHe CPABHHUTEIBHOH TAOJIUIBI XaPAKTEPUCTHK THIOB 00MeHA BelIeCTB

@opmyMpoOBKA 3aJaHMsI: 3AMOJIHUTE CPABHUTEIbHYIO Tabmuiyy «OOMEH BEIIeCTB U
MMPEBPAlICHUEC SHCPIruu B KIICTKC), YKa3aB 3Tallbl, MCCTO U YCJIOBUSA NPOTCKAHUSA, YUACTBYIOIIUC
BEIIECTBA, CYTh MPOTEKAIOIINX MPOIECCOB U PE3YJIbTAT, UCIIOJIb3Ys MaTEpUaI JICKIIUH, yIeOHHKA,
WHBIC HCTOYHUKU I/IH(bOpMaI_[I/II/I.

CpaBuutenbHas Tabnwma - OOMEH BEIIECTB M TPEBpAIICHWE JHEPTHH B KIIETKE
(buocunTes 6enka, @oTocuHTE3, DHEPreTUUECKUNA OOMEH)

Cyth
Mecrto yT
YcnoBus MIPOTEKAOIIL]
[Tpoueccer Otansl | MPOTEKaHU Pesynbrar
i MPOTEKAHUS ux
IIPOLIECCOB
buocunres
Oenka
dorocuHTE3
DHepreTuyecK
uit oOMeH

KonTtposmpyembie komnerenuun: OK 02

Pasznen 2. Crpoenue u (pyHKIMH OPraHU3Ma

Tema 2.2. ®opMbl pa3MHOKEeHHSI OPraHU3MOB
Pe3yabTaT 00yueHusi mo TemMe: XapakTepu30BaTh CIIOCOOBI PA3MHOKEHHSL.

3anosHeHne TAO0MMIBI € KPAaTKOMl XapaKTePpHCTHKOH W mnpumepamu ¢opm
Pa3sMHOKEHUs] OPraHUu3MOB

@opmyaupoBKa 3agaHusA: 3anoiHuTe TabmuIy «OCHOBHBIE THUIIBI Pa3MHOXKECHUS,
YKa3aB CYIIECTBEHHbIE NPU3HAKU IPOLECCOB Pa3MHOKEHUS, NMPUBEAUTE NPUMEPHI OPraHU3MOB,
Pa3MHOKAKINUXCA O3TUM IMYTEM, HCIIOJIB3ysA MaTcpual HCKLII/If/’I, y‘-Ie6HI/IKa, HHBIC HCTOYHUKHU
nH(GOpPMAIIHH.

Ta6J'II/II_[a - OCHOBHBIE THIIBI PA3MHOXCHUA

Tun pa3zMHOXKEHUS
Oecromnoe MIOJIOBOE

[Ipuznaku

KommgecTBo ocoOeit st pa3MHOKCHHS

Kakolfi Tum KIeTox INPpUHUMACT Y4YaCTUC B
PaSMHOXKXCHUHU

M3 KakuX KJIETOK HNOSBJISIETCS HOBBIN OpraHusm




Bbuonornyeckas  ocHOBa  pa3MHOXEHHS (32
VCKJIFOUEHHEM BBICIITUX PACTCHUI)

CKOpOCTh YBEIMYCHHS YUCIIEHHOCTH 0CO0ei

I'eneTndyeckrie 0COOCHHOCTH IIOTOMCTBA

HpI/I‘-II/IHa MOABJICHUA  HOBBIX  IIPHU3HAKOB Yy
IMoTOMCTBA

HpI/ICHOCO6I/ITCHLHHe BO3MOXXHOCTHU HOBBIX
OpraHnu3MoOB

3HadeHrEe Pa3MHOKCHUS

CriocoObl pa3MHOKCHHUS

[Ipumepsl  OpraHu3MOB, KOTOPbIM CBOHCTBEH
JAHHBII TUI Pa3MHOXKEHUS

Kountpoanpyemsbie komnerennun: OK 02

Kpurepuu onenuBanus:

«5» - TabJMIIA BEITTOJHEHA B ITOJHOM O0BEME;

«4» - B Xoje 3amoJIHeHUs TaOIUIBl MaTepuall OTPAKEH HE MOJIHOCTHIO, UMEIOTCS
HE3HAYUTEIbHBIE HETOYHOCTH, HETOYETHI;

«3» - B XOfe 3aloJIHeHUs TaOIUIBl MaTepual OTPaKEH HE MOJIHOCTHIO, UMEIOTCS
3HAYUTEILHBIE HETOYHOCTH, HEJOUYETHI;

«2» - Tabnuna orpaxkaet meree 50% MaTepuana UM HE BHITIOIHEHA.




4.1.1.2. PazpaGoTka JIeHTbI BpeMeHH

Pasznen 1. KneTka — cTpYKTYPHO-()YHKIIMOHAJbHAA €INHUIIA KUBOTO
Tema 1.5. JKu3HeHHBIN UK KJIeTkH. Murto3. Meiio3
Pe3yabraT 00yyeHust mo reme: XapakTepu30BaTh )KU3HEHHBIN IUKII KJIETKH.

Pa3pa0oTka J1eHThI BpeMeHH KU3HEHHOI'0 HUKJIA KJICTKH

®opmyaupoBKa 3aJaHWsA: CO3JAiTe JIEHTY BpPEMEHM, OTPAXKAMOUIYI0 IPOLECCHI,
npoucxoidmue B - KiIeTke. HasBaHMs mpollecCOB  JODKHBI  OBITh — PACIONIOKEHBI B
COOTBETCTBYIOIIEH JKU3HEHHOMY IMKIY KIETKH TMOCJIEeI0BAaTEIIbHOCTH, OCHAIIEHbl KpPAaTKUM
ONMCAHUEM, IIPUIIOKEHBI NILTIOCTPALUH.

3aaHue BBINOJIHAETCS B MaJIbIX Tpynmnax (3-4 yergoBeka).

KonTtposmpyembie komnerenuun: OK 02, OK 04

Pa3znen 2. Ctpoenne M QyHKIMH OPraHU3Ma

Tema 2.3. OHTOreHe3 pacTeHuil, ’)KUBOTHBIX M YeJI0BeKa
Pe3yabTaTt 00yyeHus no teme: ONuChIBaTh CTAJUM OHTOT€HE3a PACTEHUM, dKUBOTHBIX U
4eJIoBeKa.

Pa3pa0oTrka J1eHTBI BpeMEHH € XapPaKTePUCTHKON 3TAall0OB OHTOreHe3a OTAEeJbHOM
TPYNIBbI dKUBOTHBIX WM YeJI0BeKAa.

®opMyJIMPOBKA 3aJaHUsI: CO3/IaliTE JICHTY BPEMEHH, OTPAXKAIOUIYIO JTallbl OHTOTCHE3a
OTJIENIbHON T'PYIIBI )KMBOTHBIX WMJIM YEJIOBEKAa C KpaTKOW XapakrepucTtukoi. HazBanus craamii
JOJKHBI OBITH PACMOJIOXKEHBl B XPOHOJIOTMYECKOM MOPSIKE, OCHAILEHBI KPAaTKUM ONUCAaHUEM
OCHOBHBIX U3MEHEHUH, PUIIOKEHBI WIITIOCTPALINH.

3a/iaHue BBINOJIHAETCS B MaJIbIX Tpymnmnax (3-4 yeigoBeka).

KonTposmpyembie komnerennuu: OK 02, OK 04

Pasnen 3. Teopusi 3Bonounu
Tema 3.1. UcTopus 3BOTIOLMOHHOIO y4eHHsA. MUKPOIBOIIONHSA

PesyabraT 00yyenuss mo reme: XapakTepu30BaTh MPEINOCHUIKM U JBUXKYLIUE CHIIbI
BO3HMKHOBEHUSI MHOT000pa3us BUI0B.

Pa3paboTka JieHTbI BpeMeHH Pa3BUTHS 3BOJTIOLIMOHHOI0 YYeHHs

@®opMyIMPOBKA 3aJaHMA: CO3JANTE JICHTY BPEMEHH, OTPAKAIOLLYIO 3Talbl Pa3BUTHUSA
npeACcTaBIeHUi 00 SBOJIIOLMHU JKUBBIX OpraHu3MoB. Ha3BaHus 5TanoB JOJKHBI OBbITH
PacIoNIOKEHBI B XPOHOJIOTHUECKOM TOPSIKE, YKa3aHbl ()aMIIIUN YYSHBIX ¢ KPATKUM OIMCaHHEM
UX BKJIa/la B pa3BUTHE 3BOJIIOLIMOHHBIX MPEACTaBICHUH.

3azaHue BBINOJIHAETCS B MaJIbIX Tpymnmnax (3-4 yenoBeka).

Kountposmpyemsbie komnerennun: OK 02, OK 04

Tema 3.2. MakposBoonusi. Bo3HnkHOBeHHe M pa3BUTHE KU3HU Ha 3eMJie
Pe3yabTaT 00yuyeHusi mo teme: XapakTepu30BaTh MPEANOCHUIKA U ABUKYIIUE CHUIIBI
BO3HHUKHOBEHHUSI MHOTOOOpa3Hs BUIOB.

Pa3pa0oTka JieHTbI BpeMeHH BO3HUKHOBEHUS M Pa3BUTHSA KU3HU Ha 3emiie

®opMyJIMPOBKA 3aJaHMA: CO3AiTe JIEHTY BPEMEHHU, OTPAXKAIOIIYIO 3Talbl Pa3BUTHS
XKU3HU Ha 3emiie. Ha3BaHMs 3TanoB TOMKHBI OBITh PACHOI0KEHbBI B XPOHOJIOTUYECKOM MOPSIJIKE,
OCHAILIEHbI KPATKUM ONHMCAHWEM OCHOBHBIX U3MEHEHUH, IPUIIOKEHBI MILTIOCTPALINH.

3aaHue BBINOJIHAETCS B MAJIBIX Tpynmnax (3-4 yeaoBeka).



KonTtposmpyembie komnerenuun: OK 02, OK 04

Tema 3.3. IIpoucxokaeHne 4eJI0BEKa — AHTPOINOTeHe3
PesyabraT 00y4eHusi mo teme: XapaKTepu30BaTh IMPEANOCHUIKA M JABMXKYIIME CHIIBI
BO3HHUKHOBEHUSI MHOT000pa3us BUIOB.

Pa3paborka JieHTbI BpeMeHU MPOMCXO0KAeHUS YeJI0BeKa

@opMyIMpoOBKa 3aJaHUs: CO3JaliTe JICHTY BpPEMEHH, OTPAXKAIONIYIO  STaIlbl
aHTporioreHe3a. Ha3panus 3TanoB JAOIKHBI OBITh PACHONIOKEHBI B XPOHOJIOTMYECKOM IMOPSIKE,
OCHAIIICHBI KPATKUM ONHMCAaHUEM OCHOBHBIX M3MEHEHHH (KOTIa W T/Ie JKWIM MPEIKH YellOBeKa,

IPOTPECCUBHBIE UEPTHI, OPY U TPY/a), IPUIOKEHBI KAPTUHKU IPEKOB YeOBeKa.
3a/aHue BBINOJIHAETCS B MaJIbIX Tpynmnax (3-4 yenaoBeka).

Kountposmpyemsbie komnerennun: OK 02, OK 04

[Ipu pa3paboTke peKOMeHIyeTCsl UCIIOIB30BaTh OHJIAWH-CEPBUCHI:
TimeRime.com

Timetoast.com

WA APYTUe CEPBUCHI JJIA CO3aAaHUA JICHT BPEMCHHU.

Kpurtepuu onenuBanus:

«5» - 6 6amoB;

«4» - 4-5 Gannos;

«3» - 3 bauia.

2 daJu1a 1 6asn 0 0aJ/ls10B
NudopmaTuBHOCTD, | OTallbl pa3BuTHs | DTalbl pazeutua | Ha nenre BpemeHun
WLTIOCTPAHHT (mporieccon) (mporieccoB) yKa3aHbI TOJIBKO
IPaMOTHO ONMCAHbl U | FPAMOTHO ONMCAHbI U | Ha3BaHUS 3TaroB
HNPOUJUTIOCTPUPOBAHBI | IPOMJUIIOCTPUPOBAHBI | pa3BUTHSA
u cozepxar (mporieccoB) W HE
JIONIOJTHUTEIIbHYIO0 HPOUIUTIOCTPUPOBAHBI
UH()OPMAIHIO 1o
TeMe
XpoHosorusi 3TanoB | XpOHOJIOTH  ATAaNoOB | XpPOHOJIOTHS  3TanoB | XpOHOJOIMS  3TaIloB
pa3BUTHSA pa3BUTUSA pa3BUTHUS pa3BUTHUSA
(mpoueccon) (mpotieccoB) He | (TIPOIIECCOB) He | (ITpolLeccoB)
HapylleHa, HapylleHa, HO | HapylleHa
IpUBE/CHA B NOJHOM | IPUBEJAEHa  HE B
o0Bbeme MIOJTHOM 00beMe
Jlekcuko- Jlenra Bpemenu He | Jlenta Bpemenu He | JleHTa BPEMEHHU
rpaMMaTH4YecKoe | COACPKHUT OLIMOOK M | COAECPIKUT rpyOBIX | COAEPKUT TaK MHOTO
odopmiieHne OIe4aToK rpaMMaTHYECKUX rpyObIX
OLIMOO0K WIN | TPaMMaTHYECKUX
OEYaTOK,  KOTOpbIE | OIIMOOK M OMNEYaToK,
Obl OTBJIEKAJIM | YTO €€ COJACpIKAHUE
BHUMaHHE YHUTaTeNs | TPYIHO
OT COJICpXKaHUs BOCIIPUHUMAETCS



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

4.1.1.3. PazpaGoTka MeHTaIbHON KapThI

Pasgen 1. Knerka — CTpYKTYPHO-(Q)YHKIIMOHAJIBHASA €IMHULIA 5KUBOTQ

Tema 1.2. CTpyKTYpHO-PYHKIIMOHAJILHASI OPraHU3ALMSA KJIETOK

Pe3yabTaT 00y4yeHus mo teme: PazinuaTh CylIeCTBEHHBbIE MPU3HAKU CTPOCHUS KIIETOK
OpPraHU3MOB PA3HBIX LAPCTB KUBOI MPUPOIBL.

Pa3pa6oTka MEeHTAJIBHONH KapThl M0 KJIACCHPUKALMM KJIETOK M MX CTPOEHHI0 Ha
MPOo- U DYKAPHOTHYECKHUX U MO APCTBAM

®opMyJIHpPOBKA 3aIaHUS: COCTaBbTE MEHTAJIBHBIC KapThl MO KJIACCU(UKAIIMU KIETOK U
UX CTPOCHHIO HA TPO- W DYKAPHOTHUYECKUX W MO IapcTBam. B kapre oTpasure 0cOOESHHOCTH
CTPOEHHS KJIETOK PA3HBIX LAPCTB.

[Tpu BITTOTHEHUN 00YYArOIIUECS PACTIPEALIISIIOTCS. Ha MaJble TPyNIbI (1o 2-3 4eoBeKa).

KonTtposmmpyembie komnerenuuu: OK 02, OK 04

Pasznen 2. Ctpoenue u GyHKIMH OPraHU3Ma

Tema 2.1. CTpoeHune opranuzma
Pesyabrar oOyuenusi mo Tteme: ONKUCHIBAaTH CTPOCHHE W B3aMMOCBSI3b dYacTeil
MHOTOKJIETOYHOT'O OPraHHU3Ma.

Pa3paGorka MeHTAaJIbHOI KapThbl TKaHeH, OPraHOB M CHCTEM OPraHOB 4eJIOBeKa C
KPaTKOH XapaKTePpUCTUKON UX QYHKIMH.

®opMy/IMPOBKa 3aJaHMSA: COCTaBbTE MEHTAJIbHBIC KAPTHI MO KJIACCU(PHUKAIMU TKaHEH,
OpraHOB M CUCTEM OpraHOB uejoBeka. B kapre orpa3uTe OCOOEHHOCTH CTpOoeHus, (QyHKUHN
00BEeKTOB. Bbl Mo)keTe 00BeAMHATH OOBEKTHI IO BBINOIHIEMON (DYHKIMM WM IO CHUCTEME
OpraHOB.

[Tpu BeImosHEeHNH 00yUaIOIIMEcs pacIpeAeIOTCs Ha Malible TPYIbI (110 2-3 YeaoBeKa).
3ananue sBisieTcs MpodeccnoHalIbHO-OpPUEHTUPOBAHHBIM.

[Ipu pa3paboTke pekoMeHayeTCsl UCIIOIb30BaTh HHCTPYMEHTBHI:

https://www.mindmeister.com

https://app.mindmup.com
WM IPYTOM HHCTPYMEHT ISl CO3/1aHUsI MEHTAIbHBIX KapT.

[Ipumep yacTh MEHTAIBHON KApTHI:

Cepaauno-COCYAMETAR CHETRMA

HeayaOuHO-KMWEYHBM TRAKT

KonTpoampyembie komnerennuu: OK 02, OK 04

Kpurepuu onieHnBanus:
«5» - 9-8 Gaos;

«4y» - 7 6amos;

«3» - 6-5 GamoB.

3 das1a 2 0aa 1 6aaa
Coaep:xkanne Nudopmanms Nudopmarus Wudopmarus
TIpeICTaBICHA B | MpEIICTaBIICHA, HO | TIpe/ICTaBJIeHA
MOJTHOM 00BhEMe UMEIOTCSl HETOUHOCTH | YACTUYHO



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

I'padgmueckoe
oopMiIeHHE KapThl

MHoroctyneH4artas
KapTa ¢ J00aBJICHUEM
KapTHUHOK, 3HAKOB.
Hcnonw3oBanme
pa3HBIX I[[BETOB Ha
OIPENICIIEHHBIX
BETBSX.

MHorocTyneHyaras
KapTa

[Ipocroii «mayuox»

Jlekcuko-
rpaMMaTH4YecKoe
opopmiieHHe

Kapra He comepxur
OIIUOOK U OITEYaTOK

Kapra He conepxur
rpyObIX
rpaMMaTHYECKUX
OIINOOK
OIICYaTOK,
OBl OTBJICKAIIH
BHUMaHHE  YHTaTEIIsI
OT COJIeP KaHUS

N
KOTOPBIC

Kapra comepxut Tak
MHOTO rpyOBIX
rpaMMaTHYEeCKUX

omuOOK U OIleYaToK,
4TO €€ COoJAepKaHHe

TPYAHO
BOCIIPUHUMACTCA




4.1.1.4. PazpadoTka rioccapus

Pazjen 1. Kiierka — CTpYKTYPHO-()YHKIIMOHAJILHAS €IMHUIIA KHBOLO

Tema 1.3. CTpyKTYpHO-PYHKIMOHAJIbHBIE PAKTOPBI HACJIEACTBEHHOCTH

Pe3yabTaT 00yueHus mo treme: Paznuyarh CylecTBEHHbIE TPU3HAKU CTPOEHUS KIIETOK
OpPraHU3MOB PA3HBIX LAPCTB KUBOI MPUPOIBL.

Pa3zpaboTtka rioccapus.

@®opmyJHpOBKa 3aJaHUS: COCTaBbTE IJIOCCAPHHA C ONpENeNIeHUAMH IO TeMe
«CTpyKTYypHO-(pyHKIIMOHAJIbHBIE (PaKTOPBI HACIEICTBEHHOCTHY, UCHOJIb3YsI MAaTepUalIbl JCKIIHA,
y4eOHUKH, CIIOBAPH.

IlepeyeHb TEPMUHOB:
Xpomocoma

Hyxneorun

Hyxnennosas kuciora
Je3okcupubonykinenHonas kuciota (JJHK)
Pubonykneunonas kucinora (PHK)
Makpospruyeckas cBsi3b
KomrmiemenTapHocTh

Permnmkanus

Tpanckpunuus

Tpanciaums

buocunTes 6enka

Penapanus

I'eneTnueckuii kox

KonTtposmmpyembie komnerennuu: OK 01, OK 02

Pa3znen 2. Ctpoenue u GyHKIMH OPraHU3Ma

Tema 2.4. 3aK0OHOMEPHOCTH HACJIEIOBAHUS
Pe3yabTaT 00yueHusi mo teme: OmnuChIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTHU U
WU3MEHYHBOCTH.

Pa3paboTka riioccapus.
®opmMyIMpOBKa 3aJaHWA: COCTaBbTE IJIOCCApHH C ONPENCICHHSIMH 10 TeMe
«3aKOHOMEPHOCTH HACIIEIOBAHUS, UCTIONB3Ysl MATEPHAJIbI JICKLUH, YI€OHUKH, CIIOBAPH.

IlepeyeHb TepMUHOB:
AJbTepHATUBHBIC TPU3HAKU
AnnenpHbIE TeHBI
HeamnensHbIe TeHBI
JIOMUHAHTHBIN IPU3HAK
PeneccuBHbIi npru3HaK
["'oMO3UTOTHBIN OpraHnu3m
I'eTepo3uroTHeI Opranusm
I'enotun

denorun

JurubpuaHoe CKpeuuBaHue
Yucras TUHAS

I'ubpun

HaciaencrseHHocTh
N3MeHuYnBOCTH



KonTtposmpyembie komnerenuun: OK 02

Tema 2.5. CuenjieHHOe Hac/IeI0BaHUE IPU3HAKOB
Pe3yabTaT 00yueHusi mo teme: OmUCHIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTHU U
W3MEHYNBOCTH.

Paszpaborka riioccapus.
®opMy/IMPOBKA 3aJaHUsI: COCTaBbTE TIJIOCCAPUIL C ONPEAEICHUSAMU IO TEME
«CrenjeHHoe HacIel0BaHue IPU3HAKOBY, UCIIOJIb3Ysl MaTepUallbl JIEKIUH, yUeOHUKH, CIIOBAPH.

IlepeyeHb TEPMUHOB:
HacaencrseHHocTb
N3MeHuYnBOCTD

Jlokyc

AnnenpHbIE TEHBI

I'erorun

deHoTHm

XPpOMOCOMHBIN HAOOP
CremieHHOe HaclIeTOBaHHE
ITonHoe cueneHue

Henonnoe cuemnieHue
Kpoccunrosep

HexpoccoBepHblie rameTsl
KpoccoBepHbie rameTsl
AyTOCOMBI

I'eTrepocombl

TI"'omorameTHBIN

['eTeporameTHsIii o
HacnenoBaHue CliemiIeHHOE C IT0JIOM
['enernueckas kapTa XpOMOCOMBI

KonTtposmpyembie komnerennuu: OK 01, OK 02

Pa3nen 3. Teopus 3Bo10UMHU
Tema 3.1. UcTopusi 3BOIIOIIUOHHOTO0 Y4eHUs1. MUKPOIBOJIIOLMS

Pe3yanaT 06yt1emm Imo TeMe: XapaKTepI/BOBaTL NPCAIIOCBUIKA U ABUIKYIIHUC CHUJIbI
BO3HUKHOBCHUA MHOFOO6paSI/I${ BUI0B.

Pa3paborka rioccapusi.

@®opmMyIMpPOBKA 3aJaHUA: COCTAaBbTE IJI0CCApUI C ompeneneHussMu o teme «lcropus
HBOJIIOIIMOHHOTO y4YeHUS. MUKPOIBOIIONHUSY, HCIOJIB3ys MaTepHasbl JICKIUNA, y4YeOHUKH,
CJIOBApH.

IlepeyeHb TEPMUHOB:
OBomonus

@DaKTOpbI ABOJIIOLUU
Hacnencrennas "BMEHUYHUBOCTD
EctectBennslit oTOOp
HckyccTBeHHBIN 0TOOD

Bopwba 3a cymectBoBanue
[Homymstiust

I'enodong nomynsum
MHuUKpPO3BOITIOLIHS



BunoobpazoBanue
KonTtposmpyembie komnerenuun: OK 02

Kpurepun onennBanus:

«5» - coaepkaHue riaoccapusi COOTBETCTBYET 3a/1aHHOM TeMe, COJEPKUT BCE MOHATHUS U
TEPMUHBIL;

«4» - comeprKaHue TIIOCCApHUsi COOTBETCTBYET 3aJaHHOM TeMe, COEPKUT He MeHee 75%
MIOHSTHIA;

«3» - comeprKaHue TJI0CCApUsi COOTBETCTBYET 3aJaHHON TeMe, colep uT He meHee 50%
MIOHSTHIA;

«2» - comep)aHue TIIOCCapHsi COOTBETCTBYET 3aJaHHON Teme, coiepkut menee 50%
MOHSATUM WM HE BBIIOIHEH.



4.1.1.5. CocTaBieHHe cxeM KPyropopora BelecTs

Paznen 4. Ixoqorus

Tema 4.2. Ilonyasiuus, co0001IeCTBA, IKOCHCTEMbI

Pe3yabTaT 00yueHusi mo reme: ONUCHIBaTh CBSI3b MEX]Yy OPraHW3MOM U CPElIOH ero
oOuTaHus. YcTaHaBIMBAaTh CBSI3b CTPYKTYPbI U CBOMCTB IKOCHCTEM.

®opmynpoBKa 3a1anus: ONUIINTE KPYTOBOPOT BEIIECTBA U COCTABLTE CXEMY:

1 BapuanT — Yriepon,

2 BapuanT — Kucnopon,

3 BapuaHT — A3OT,

4 Bapuant — Cepa,

5 BapuanT — ®ocdop.

Jnst BeImonHEHUST pabOThl MCIONB30BATh JICKIIMOHHBIM MaTepuaj, PeKOMEH/I0BaHHbBIC
YUEOHUKH.

3aaHue BBITIOMHACTCS B MAJIBIX TpyIax (1o 2-3 yejaoBeka).

KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 07

Kpurepumn onnennBanms:

- IPaBUWJILHOCTH BBIOOpPA KOMIIOHEHTOB KPYT'OBOPOTA;

- IpaBUJIbHASI IOCIIEA0BATENBHOCTD POUCXOIALINX IIPOLIECCOB;
- TBOpPUYECKUN MOIX0 K 0OPMIIEHUIO paOOTHI.



4.1.1.6. CocTaBJ/ieHHE »KM3HEHHBIX IMKJIOB PACTEeHHI 110 0TaeIaM

Pa3znen 2. CTtpoenne u )YHKIIMM OPraHU3Ma

Tema 2.3. OHTOreHe3 pacTeHuil, ’KMBOTHBIX M YeJIOBEKA
Pe3yabTaT 00y4yeHus mo reme: OnNuChIBaTh CTaANN OHTOT€HE3a PACTEHUH, )KUBOTHBIX U

YCJIIOBCKA.

®opmympoBka 3axanus: CocTaBbTe JKU3HEHHBIE LIUKIIBI PACTEHUH 110 OTAETIAM:
| BapuaHT — MOXOBU/IHEIE,

2 BapuaHT — XBOILEBUHBIE,

3 BapuaHT — MaNOPOTHUKOBUIHBIE,
4 BapuaHT — IOJIOCEMEHHBIE,

5 BapHaHT — OKPBITOCEMEHHBIE.

Orarel

JKHM3HCHHOI'O INIHKIa JOJIKHBI

OBITH PpacCIIOJIOKCHBI

MOAINKUCAaHBI, IIPHUJIOKCHBI HJIJTIOCTpAallun (pI/ICYHKI/I)
,HJ'IH BBIIIOJIHCHUA pa6OTBI HUCIIOJIB30BAaThb HGKHHOHHBII;’I MaTtcpurajl, pCKOMCHIOBAHHbLIC

YUEOHUKH.

3aaHue BBIMOTHACTCSA B MAJIBIX Ipymmnax (1o 2-3 yejaoBeka).

KonTtposmpyembie komnerennun: OK 02, OK 04

Kpurepuu onennBanus:

«5» - 6 6amoB;

«4» - 4-5 6amos;

«3» - 3 Oana.

IIOCJIICAOBATCIIBHO U

2 day1a 1 6an 0 6ass10B
HNudopmaTHBHOCTb, | DTanbl JKU3HEHHOTO | DTalbl  JKU3HEHHOIO | YKa3aHbl TOJIBKO
WTIOCTPALMH LMKJa MHOJIUCAaHbl U | LMKJIA IOANKUCAaHbl M | Ha3BaHMsA JTaroB
IIPOMJIIIOCTPUPOBAHBI | IPOMJLIIOCTPUPOBAHBI | JKU3HEHHOI'O LHUKIA U
51 cozepaKar HE
JIOTIOJIHUTEIIbHYIO IIPOUJUTIOCTPUPOBAHBI
UH()OPMAITHIO 1o
TEME
XpoHousiorusi 3TanoB | XpoHOJIOTUsA 3TanoB | XpOHOJIOTHs 3TanoB | XpOHOJIOTUS  ATAloOB
JKM3HEHHOI0 IIMKJIA | )KU3HEHHOTO  LMKJIA | )KU3HEHHOTO  I[MKJA | )KU3HEHHOIO  IUKJa
HE HapylleHa, | HE  HapylleHa, HO | HapyllIeHa
IIPUBEJICHA B ITOJIHOM | IPUBEJEHA HE B
o0beme IOJJHOM 00bEME
Jlekcuko- Kuznennsi 1wk He | KusHenHbld 1uki He | JKu3HeHHBIN ITUKJT
rpaMMaTH4eckoe | COAEP)KUT OLIMOOK MU | COAEPKUT IpyOBIX | COAEPKUT TaK MHOI'O
odopmiieHue OI1e4YaToK rpaMMaTHYECKUX rpyOBIX
omK0OoK WIN | TPaMMaTHYECKUX
OIEYaTOK,  KOTOpBIE | OIIMOOK M ONEYaToK,
OBl OTBJICKQJIM | YTO €€ COJCpXKAHHE
BHUMaHME YUTaTeNs | TPYAHO
OT COJEPKaHUs BOCIIPUHMMAETCSI




4.1.2. 3ananus, HanpaBJIeHHbIE HA (P)OPMHUPOBAHUE WM NPOBEPKY 3HAHMIA
4.1.2.1. ®poHTATBHBIN ONPOC

Pazjen 1. Kiierka — CTpYKTYPHO-()YHKIIMOHAJILHASA €IMHULIA 5KUBOIOQ

Tema 1.1. buonorns kak Hayka. O01masi XapaKTepUCTHKA KU3HH

PesyabraT 00yuenus no teme: OnucbIBaTh METO/IbI UCCIIEIOBAHUS HA MOJIEKYJISIPHOM U
KJIETOYHOM YpPOBHE.

IlepeyeHb BONpPocoB K GPOHTAIBLHOMY ONPOCY:

1. Uto uzydaeT OMOJIOTHS Kak HayKa?

2. Kakue BenuKue Yyu€Hble JPEBHOCTHM BHECIM 3aMETHBIA BKJIAJ B pa3BUTHE
OMOJIOrMYECKHUX 3HAHUN?

3. [ToueMy COBpeMEHHYIO OMOIOTHIO CYUTAIOT KOMIUIEKCHON HAyKOH?

4. Kakwuie HarpaBeHUs B pa3BUTUN OMOJIOTUN BBl MOXKETE BBIJICITUTD?

5. Kakoe omnpeneneHne MOKHO JaTh MOHATHIO «XKU3HBb»? B ueM cOCTOAT OCHOBHBIE
3aTpyAHEHUS TP POPMYITHPOBAHUU JJAHHOTO OTpE/IeTICHUS?

6. Kakune cBoiCTBa )KMBOTO BaM M3BECTHBI?

7. Kakas cTpyKTypa CUuTaeTCs 3JIeMEHTapHO! eIMHULEH )KUBOro?

KonTposmpyembie komnerenuun: OK 02

Tema 1.3. CTpyKTYpHO-(pyHKIMOHAJIBbHBIE (DAKTOPBI HACJIEACTBEHHOCTH
PesyabTaT 00y4yeHus mo reme: PaznnuaTh CyleCTBEHHbIE IPU3HAKYU CTPOECHHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOM MPUPOIBI.

Ilepeuens BonpocoB K GpoHTAJIBLHOMY ONPOCY:

1. Yro Ha3bIBaIOT XpOMOCOMHBIM HabopoMm? Kakue BUABI XpOMOCOMHBIX Ha0OpPOB BaM
W3BECTHBI?

2. Kakue BellecTBa Ha3bIBAKOTCS HYKJIE€MHOBBIMHM KUCIIOTaMU?

3. Kakue BHU/IbI HyKJIEMHOBBIX KUCIOT OOHAPYKEHBI B KIIETKE?

4. Kakoe ctpoenue umeet mosiekyna JIHK?

5. KakoBs! ocHoBHBIE pyHKInU JJHK B knetke?

6. B ueMm 3aknrovaeTcsi NPUHLIMI KOMITIEMEHTAPHOCTH?

7. Yro oO1iero u kakue pasianuns umerorcs B crpoennu monekyn JJHK u PHK?

8. Kakue tunsl monekysn PHK Bam n3BectHb1? KakoBa ux hynkmms?

KonTtposmpyembie komnerenuuu: OK 01, OK 02

Tema 1.4. O0MeH BelecTB U NpeBpallieHue JHEPTHH B KJIeTKe
Pe3yabraT 00yuenus mo teme: OnucbiBaTh OCHOBHBIE YHEPIETUUECKUE U IJIACTHUECKHE
IIPOLIECCHI KJIETKH.

Ilepeyenb BONPOCOB K GPOHTAIBLHOMY OIIPOCY:

1. Yro Ha3bIBalOT TOMEOCTa30M?

2. Uto Takoe meTabonu3m? M3 Kakux MpoIiecCOB OH CKJIaIbIBACTCS?

3. Kak cBs13aHbl Mex 1y co00i TIIaCTHUECKUI U SHEPreTHYECKUit 0OMeHbI?

4. B Kakux opraHoMjgax KJIETKH HPOHUCXOJHUT NEPBUYHBIM CHHTE3 OPraHHYECKHX
BEIIECTB?

5. Kakyto posb B poTocuHTe3e urpaet xiaopodust?

6. Ilepeuncnure OCHOBHBIE pEaKIK CBETOBOM (ha3bl hoTocuHTE3A.

7. Kakue peakuuu u1yT B TeMHOBOH ¢aze ¢porocuHTesa?

8. Uem peakmuM XeMOCHHTEe3a OTIMYaroTcs oT ¢orocunTe3a? Kakue opranusmbl



SIBIISIFOTCSI XEMOCHUHTETHKAMH ?

KonTposmmpyembie komnerenuun: OK 02

Pasznen 2. Crpoenue ¥ (YHKIIMH OPraHu3mMa

Tema 2.2. ®opMbI pa3MHOKEHHUSI OPraHU3MOB
Pe3yabTaT 00yuyeHnus mo reme: XapakTepu3oBaTh CIIOCOOBI PA3MHOKCHHSI.

IIepeyeHb BONIPOCOB K (PPOHTATBLHOMY OIIPOCY:

1. Maiite onpeneneHue MpoLeccy pa3sMHOXKEHHUS OPraHU3MOB.

2. Kakue popMbI pa3sMHOKEHHUS] OPTaHU3MOB BCTPEUYAIOTCS B IPUPOAE?
3. Kakoe pa3zMHOXeHHE Ha3bIBAETCS OECIONBIM?

4. Kakue BupI 6€CTI0I0r0 pa3MHOKEHUS PA3IndatoT?

5. KakoBo 61osornyeckoe 3HaueHue 6e€crosoro pa3MHOKEHHA?

6. B ueM npenMy111ecTBO [10JIOBOTO Pa3MHOKEHUS Tepe] OecrioybM?
7. Kakue crnocoObl OJI0BOT0 Pa3MHOKEHHUS BaM U3BECTHBI?

8. I';e u KaK MpOMCXOAUT pa3BUTHE MOJIOBBIX KJIETOK Y )KMBOTHBIX?

9. Yto takoe omnogorBopenue? Kakum oHo ObiBaeT?

Kountpoanpyemsbie komnerennun: OK 02

Tema 2.4. 3aKOHOMEPHOCTH HACJIEJOBAHUSA
PesyabTrar 00ydyenusi mo teme: OnucChiBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M
U3MEHYNBOCTH.

Ilepeuens BonpocoB K GpoHTAIBLHOMY OIPOCY:

1. Yro nzyuaer reneTuxa?

2. [Touemy umenHo I'. Menienst CYMTaOT OCHOBOIIOIOKHHUKOM T€HETHKH?

3. Uro Takoe uucTas IMHUS U THOpHT?

4. Yro Takoe ajienpHble TeHbl (ayienu)?

5. Kakue ocobu Ha3bIBalOTCS TOMO3UTOTHBIMH, @ KAKHE - TE€TEpO3UroTamu’?

6. Kakue npu3Haky Ha3bIBAIOTCS IOMUHAHTHBIMH, a Kakue - peneccuBHbIMu? [IpuBeaure
IPUMEPBl JOMUHAHTHBIX U PELECCUBHBIX IPHU3HAKOB OPraHU3MOB.

7. ChopmynupyiiTe mpaBuio equHo0Opa3usi THOpUI0B IepBoro nokosuenus I'. Menaens.

8. Chopmymnupyiite npaBuiio pacmeruienus ['. Menaens.

9. ChopmynupyiiTe 3aK0H YHCTOTHI rameT . Menmens.

10. B ueM oTnunuune 1ByX MOHATHIA: (PEHOTUI U TEHOTHI?

11. Kakoe ckpeninBaHre Ha3bIBA€TCS TUTHOPUTHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCUMOT'0 HACJIEI0OBaHUS IIPU3HAKOB.

KonTposmpyembie komnerenuun: OK 02, OK 04

Pasnen 3. Teopusi 3BoJaonuu
Tema 3.1. UcTopusi 3BOTIONMOHHOI0 YUYeHUs1. MUKPOIBOIIOLHS

Pe3ysabTaT 00y4eHuss mo teme: XapaKTepH30BaTh MPEANOCHUIKM U JBIXKYILUE CHIIBI
BO3HHUKHOBEHHUSI MHOTOOOpa3usi BUI0B.

IlepeyeHb BONPOCOB K (PPOHTATIBLHOMY OIIPOCY:

1. KakoBsI CHIIBHBIE U CJIa0bIe CTOPOHBI CHCTEMBI opranudeckoro mupa K. Jluanes?
2. ChopmynnpyiiTe OCHOBHBIE OJIOXKEHN 3BOMIOIIMOHHOM Teopun K. b. Jlamapka.
3.Tlepeuncnure NpeaNOCHIIKA BOSHUKHOBEHUS JAPBUHU3MA.

4.IlepeunciiiTe OCHOBHBIE MOJI0KEHUSI CHHTETUYECKON TEOPUU IBOIOIUH.



KonTtposmpyembie komnerennuu: OK 02, OK 04

Tema 3.3. IIpoucxokaeHne 4eJI0BeKa — AHTPONOTeHe3
PesyabraTr 00yyeHuss mo reme: XapakTepHU30BaTh MPEINOCBUIKM M JBUXKYIIUE CHIIbI
BO3HHUKHOBEHUSI MHOT000pa3us BUIOB.

Ilepeyenb BONPOCOB K GPOHTAIBLHOMY OIIPOCY:

1. Maiite onpeneneHue aHTPOIOIOTHH.

2. Kakue 3aauu crost nepe antponoioruei? M3 kakux pas3aenoB COCTOUT 3Ta HaykKa?

3. Kakue nanHble JOKa3bIBalOT POJICTBO YEJIOBEKA C JKUBOTHBIMU?

4. Ilepeunciante XapakTepHbIE YEPThI, OTIIMYAIOLIUE YEJIOBEKA OT )KUBOTHBIX.

5. Kakue Ouonormueckue M coluaibHble (DaKTOPHl SBWINCH JBMXKYIIUMH CHIAMHU
aHTponorexesa?

6. Ilepeuncnure 1 0XapakTepU3yHTE OCHOBHBIE CTANH IBOJIIOLINN YETIOBEKA.

7. JlaiiTe onpeeneHrue 4eI0BEYECKUM pacam.

8. Ha kaxue pacel moapasaensoT COBpEMEHHOE uyenoBeuecTBo? [lepeuncante oCHOBHbIE
MIPU3HAKH pac.

9. IlpuBeaute (hakThl, TOKA3BIBAIONINE SAUHCTBO YEIOBEUYECKUX Pac.

KonTtposmpyembie komnerenuun: OK 02, OK 04

Kpurepun onennBanms:

«5» - OTBET MOJHBIHN, pa3BEPHYTHIN;

«4» - OTBET JOCTATOYHO ITOJIHBIM, HO €CTh HETOYHOCTH;
«3» - OTBET KpaTKU WU C TPyOBIMHU OIIHOKaMHU;

«2» - OTBET HEBEPHBIN UM OTCYTCTBYET.



4.1.2.2. OuennBaemasi JUCKYCCHSA

Pasgen 1. Knerka — CTpYKTYPHO-(Q)YHKIIMOHAJIBHASA €IMHULIA 5KUBOTQ

Tema 1.2. CTpyKTYpHO-PYHKIIMOHAJILHASI OPraHU3ALMSA KJIETOK

Pe3yabTaT 00yueHus mo treme: Paznuyarh CylecTBEHHbIE TPU3HAKU CTPOEHUS KIIETOK
OpPraHU3MOB PA3HBIX LAPCTB KUBOI MPUPOIBL.

IlepeyeHb BONIPOCOB K OLlCHUBAEMOI JMCKYCCHU:

1. Kakoe 3Ha4eHHE MMEIOT HUTOJOTUYECKUE 3HAHNSA B )KU3HH COBPEMEHHOTO 4€JI0BEKA?

2. llouemMy MOXHO yTBEpXKIaTb, 4YTO XUMMYECKHH COCTaB KJIETKH  SIBJISIETCS
JI0Ka3aTeIbCTBOM €IMHCTBA KUBOM MPUPOABI U OOIIHOCTH KUBOU U HEXKUBOU MPUPOIBI?

3. Ilouemy ydeHbIe CUMTAIOT, YTO IMPOKAPHOTHI SBISAIOTCS Hauboyiee IPEBHUMH
OpraHu3MaMu Ha Halleu riasere?

4. ITouemy TpyAHO JI€YUTH OOJIE3HU, BBI3bIBAEMbIE BUpYCaMu?

KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 04

Pa3znen 2. Ctpoenune u QyHKIMH OPraHU3MAa

Tema 2.1. CTpoeHune opranuzma
Pesyabrar 00yuyenms mo Teme: OIUCBIBaTL CTPOCHHME U B3aUMOCBA3b YacTel
MHOTOKJIETOYHOT'O OpraHHU3Ma.

IlepeyeHb BONPOCOB K OLIEHUBAEMOIi TMCKYCCHU:

1. ITouemy HBOIOIIMOHHOE PA3BUTHE OPTaHUIECKOTO MUPA TOIIJIO IO ITyTH MOSBICHUS
MHOT'OKJIETOYHOCTH?

2. Yro wMeroT o0OIEro W 4YeM OTIMYAIOTCI MEXITy CO000H  OJHOKIETOUYHBIE,
MHOT'OKJIETOYHbBIE U KOJIOHHAJIbHBIE OPTaHU3MbI?

3. Kak obecrieunBaeTcsi B OpraHu3Me B3aUMOCBSI3b (DYHKIIMOHUPOBAHUS BCEX OPraHoOB?
OTBeT MOsICHUTE HA ITPUMEPE OPraHU3Ma YEIOBEKa.

KonTpoaupyembie komnerenuun: OK 02, OK 04

Pasnen 3. Teopus 3Boaounu
Tema 3.2. MakposBosonnsi. BoO3HUKHOBeHHe U pa3BUTHE KU3HU HA 3eMule

PesyabraTr 00yyenuss mo reme: XapakTepHU30BaTh MPEINOCHUIKM M JBUXKYLIUE CHIIbI
BO3HHKHOBEHUSI MHOT000Opa3us BU/IOB.

IlepeyeHb BONPOCOB K OLlCHUBAEMOM IUCKYCCUH:

1. OObsicHUTE, TIOUEMy B TPOIECCE PA3BUTHS JKU3HU Ha 3eMJIe OJIHU OPTaHU3MBI
BBIMHUPAJIH, & HOBbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB MOSIBIISIUCK.

2. O0BsicHUTE, TOYEMY KOHEIl TPOTEPO30MCKOM IPbI HA3BIBAIOT BEKOM MEy3, XOTs B 3TO
BpeMs Ha 3emiie 0OUTaIH He TOJIBKO KUIIEYHOIIOIOCTHBIC KIUBOTHEIE.

3. VYdeHble CUUTAIOT, 4TO repMadpoauThl (KUILIEYHOINOJIOCTHBIE, IIIIOCKUE U KOJIbUaThle
YepBU, HEKOTOPHIE MOJUIIOCKH) SBIAIOTCS HanOojee IPEeBHUMH >KUBOTHBIMU OPTraHU3MAaMH.
KakoBo, Ha Bam B3rJ1s1]], 3HaU€HUE 000ENOJIOCTH U MIOYEMY B X0JI1€ IBOJIIOLUYU CTaJIM MpeodIaaaTh
pa3/IeIbHONOJbIE BUBIL.

4. Jloka)xute poJICTBO OPraHU3MOB Pa3HbIX CUCTEMATHUYECKHUX TPYIIIIL.

Kountpoanpyemsbie komnerennun: OK 02, OK 04
Pasnen 4. Jxoaorus

Tema 4.3. buocdepa - ri106ajbHas IKOJIOTHYECKAs CHCTEMA
Pe3yabTaT 00yueHusi mo teme: ONUCHIBATH CBSI3b MEXKIY OPraHU3MOM U CPEIION €ro




oOuTaHus. Y CTaHABIUBATh CBSA3b MEXKTY CTPYKTypaMu Ouochepsl.

IlepeyeHb BONPOCOB K OLIEHUBAEMOI TMCKYCCHU:

1. I'mobanpHOE ToTerieHWe: MU WM peasbHOCTH? UTO BaM HM3BECTHO O JIAHHOM
aprnenuu? Kakue (axThl CylIeCTBOBaHMS WM OTCYTCTBHS TIJIOOANBHOTO TMOTEIJICHUS BaM
W3BECTHBI?

2. O6pacHuTe, Kakue (HaKTOpbl OrPaHUYMBAIOT PACIIPOCTPAHEHHE >KU3HH B atMmocdepe,
mutochepe, ruapocdepe.

3. Kak MOKHO 0XapakTepru30BaTh HCTOPUYECKHE U3MEHEHHSI POJIH YesloBeKa B Orocdepe?

4. B uéM COCTOUT IIEHHOCTh OXpaHbl OMopa3zHooOpasusa? UTo MPUBOAHUT K COKPAIICHUIO
Ouosnorudeckoro pasHoodpasusa? Ilouemy ans yeroBeuecTBa BaKHO HE JOMYCTUTH OOEIHEHUs
onopaznooOpazus?

5. MOXHO 11 cuuTaTh 3aBepUICHHBIM Mpoliecc popMupoBanus ouochepni?

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 4.5. Biausinue coluaIbHO-IKOJOTHYECKHX (PAKTOPOB HA 30POBbe YeI0BEKa
Pesyabrar 00yuenuss mo Tteme: MHTeprnpeTHpoBaTh pe3ysibTaThl IPOBEIACHHOIO
OMOIKOJIOTMUECKOTO SKCIIEPUMEHTA C MCII0JIb30BAaHUEM KOJMUECTBEHHBIX METOJIOB

IlepeyeHb BONPOCOB K OLCHUBAEMO JUCKYCCHU:

1. Kak cka3pIBaeTcsi COCTOSIHUE MPUPOIHOM OKPYIKAKOUIEH Cpelibl Ha 3J0POBbE YETOBEKa?
Kakue HeusBecTHble paHee OO0JIE3HM TOSBWIMCH B pe3yibTaTe JEHCTBUS TEXHOTCHHBIX
dakTopoB?

2. B mnocnenHee Bpemsi HaOmOAaeTcss TEHACHIMS K BCEOOIEH KOMIbIOTEPH3AIUU:
MEPCOHAIbHBIE KOMITBIOTEPHl HCIOJIBb3YIOTCA Ha pabore, B MmKoine, jAoMa. OJIHAKO OHHU
OTIpe/IeIEeHHBIM 00pa30M 3arps3HSAIOT OKPY’KAIOLIYIO0 Cpely, M 3TO OJHAa M3 Hauboyiee BaXKHbBIX
ceiiuac aKoyornyeckux mpobieM. YTo 3TO 3a 3arps3HEHHE U KaK OHO BIIMAET Ha 3/I0pOBbE
qesoBeka?

3. Moxer 51 4yenoBeK KUTh B OeciryMHOM cpene? UTo sBIsSETCS MCTOYHUKOM IIyMa B
OKpyXarolleM Hac mpocrpaHcTse? HasoBure moOCIEACTBUS IIyMOBOIO 3arpsi3HEHUS Ui
yesoBeka. Kak Mbl MOkeM OOpOThCS C IIyMOBBIM 3arpsi3HEHHEM?

4. Ham 4acTo Ka)eTcs,, 4TO C 3arpsA3HEHUEM OKpY>KAIOIIEH CPEAbl Mbl CTAJIKMBAEMCS
JIMILb HA YJULE, U TO3TOMY Ha 3KOJIOTHIO HAIIMX KBapTHp oOpailaeM Mano BHUMaHus. Kakue xe
OMACHOCTH IMOJACTEPETAI0T HAC JOMA, U KaK OHU OTPa)karoTCsl HA HalleM 370poBbe? Kak MOXHO
CHU3UTH BIMSHUE BPEIHBIX dKOJOTHUYECKHUX (PaKTOPOB B HAIIMX KBAPTUPaAX?

5. B 1990-e rr. ®unens Kactpo B Ha3uzaHue CBOMM COrpakJaHaM OTKa3alCs OT OJHOU
BpEJHON TPUBBIYKM, 3a 4YTO ObUI HarpaxkaeH Meaainpio BcecemupHoil opranuzauuu
3npaBooxpaHeHus. OT yero oH otkaszaincs? UTo Takoe NacCUBHOE KYpEHHE U YEM OHO OIIAaCHO?

6. [ToueMy mpecTUKHO BECTH 370POBbIN 00pa3 KU3HU?

KonTposmpyembie komnerennuu: OK 02, OK 04, OK 07

Kpurepun onennBanms:

«5» - AKTMBHOE y4acTHe€ B JUCKYCCUU. BbICKa3bIBaHHME COOTBETCTBYET 3a/laHHOM TEME,
XapaKTepU3yeTcsl BBICOKOW NH()OPMATUBHOCTBIO U OPUTUHATBHOCTBIO, apTYMEHTHI IOAKPETIIICHBI
yOeauTebHBIMU TPUMEPAMHU.

«4» - JlocTaTOYHO AaKTHBHOE Y4YacTHE B JUCKyCCHUHU. [lomycCKaeTcs HE3HAYUTEIbHOE
OTKJIOHEHHME OT TEMbl JUCKYCCHUHM. BBICKa3bIBaHME HOCUT OTYacCTH TPUBHMAJIBHBIM,
MTOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI OIKPEIIEHbI IPUMEPAMH.

«3» - IlaccuBHOE yuwacTHEe B JAMCKYCCUHU. BBICKa3bIBaHHE XapaKTEpHU3YeTCs HU3KOU
MH(GOPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKAaeT MOJIHOIO MOHWMAHUS TEMbI JTUCKYCCHH.
ApryMeHTsl COpMYITHPOBaHbI a0CTPakTHO. [IprMepsI OTCYTCTBYIOT.



«2» - IlaccuBHOE ywyacTHe B AMCKycCUHU. Bpicka3piBaHME HE COOTBETCTBYET 3aJaHHOMN
TeMe, OTCYTCTBYIOT apIyMEHTBI B MOJIb3Y KaKOH-11M00 TOUKU 3pEHUs.



4.1.2.3. ObcyxneHue o BOnpocam JIeKIUH

Pasznen 1. KneTka — cTpYKTYPHO-()YHKIIMOHAJbHAA €INHUIIA KUBOTO
Tema 1.5. JKu3HeHHBIN UK KJIeTkH. Murto3. Meiio3
Pe3yabraT 00yyeHust mo reme: XapakTepu30BaTh )KU3HEHHBIN IUKII KJIETKH.

IlepeueHs BONPOCOB /AJIsl 00CYKIEHUS:

Kakue n3mMeHeHus B KJIETKE MPEIIECTBYIOT ICICHUIO?

Oxapakrepu3yite Gpa3bl MUTO3a U KPATKO PACCKaKHUTE, KAK MIPOUCXOTUT ITOT MPOIIECC.
B uem 3akirogaercst OHOIOTMYECKOE 3HAYEHE MUTO3a?

Uem Meii03 oTIUYaeTCs OT MUTO3a?

B uem 3akimrogyaeTcst OMOIOrMYECKOE 3HaYEHHE MeHo03a?

MRS

KonTtposmpyembie komnerenuun: OK 02, OK 04

Kpurepumn onnenHnBanms:

«5» - OTBET MOJHBIN, pa3BEPHYTHII;

«4» - OTBET IOCTATOYHO TOJHBIN, HO €CTh HETOYHOCTH;
«3» - OTBET KpaTKU WU C TPyOBIMU OIIHOKaMU;

«2» - OTBET HEBEPHBIN UM OTCYTCTBYET.



4.1.2.4. TectupoBanue

Pa3znen 2. Ctpoenne ¥ pyHKIIMH OPraHU3Ma

Tema 2.3. OHTOreHe3 pacTeHuil, ’KMBOTHBIX M YeJIOBEKA
Pe3yabTaT 00y4yeHus mo reme: OnNuChIBaTh CTaANN OHTOT€HE3a PACTEHUH, )KUBOTHBIX U
YyesoBeKa.

TecTroBoe 3a1anue
1. KTo BBEN B OMOIOTHYECKYIO HAYKY TEPMHUH «OHTOT€HE3»?
1) XK. b. Jlamapxk
2) Y. lapBun
3) O.T. I'ekkenb
4) I'. Mennens

2. Cragust OTHOCIOMHOTO 3apoIbIIia;
1) nelipyna

2) 6nactyna

3) ractpyna

4) me3ozepma

3. JIBYXCIOMHBIN 3apOIbIIIL:
1) 6nacryna

2) Mopya

3) ueiipyna

4) ractpyina

4. VI3 me30oaepMbl GOPMUPYIOTCS:
1) nerkue

2) rneyeHb

3) KpOBEHOCHBIE COCYIbI

4) HepBHas cucTema

5. Y n03BOHOYHBIX )KHUBOTHBIX MPSAMOE PA3BUTUE XaPAKTEPHO JUIS:
1) pb10, 3eMHOBOJIHBIX, PENTUINH

2) am$puOMii, MTHILI, MICKOITUTAIOIINX

3) 3eMHOBO/IHBIX, TPECMBIKAIOIINXCS

4) nTUL, MJIEKOIHUTAIOIINX

6. YcTaHOBHTE COOTBETCTBHE MCKAY THUIIaMU HOCT3M6pI/IOHaHBHOFO Pa3BUTHA H
KOHKPCTHBIMU OpraHU3MaMu:

[Tpumepsl opraHu3MoB Tumnsl pa3BUTUS
1) Sctpeb-nepenensiTHUK A) Ilpsmoe pa3Butue
2) bensinka OOBIKHOBEHHAS b) Henpsimoe pa3Butue

3) bospiias nanaa

4) Maiickuit )xyk

5) ApeBecHast KBakia
6) I'omy6oit kut

7) O3epHast IsATyIIKa
8) ITayk-kpecToBHUK

7. 3akoHUHUTE onpeaecjJacHue. CraustHUE TTOJIOBBIX KJIETOK -

8. 3akonuute onpenenenue. OO I0TBOPEHHAS SIMIEKIIETKA -




9. 3akoHuuTe onpenesienne. Pazputue cucteM OpraHoB 3apojbliia -

9Tajl0HbI OTBETOB:

Ne 3ananns 1 2 3 4 5 6

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

OTBET OTUIOJIOTBOPEHUE 3Ur0Ta OpraHoreHes

KonTpoaupyemblie komnerenmun: OK 02

Tema 2.4. 3aKoHOMEPHOCTH HACIETOBAHNUS
Pesyabrar 00yueHusi mo teme: ONKChIBATH 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU M
U3MCHYHNBOCTH. OHpC}ICJ'IfITI) BCPOATHOCTb BO3HHMKHOBCHHA HACJICACTBCHHLIX IIPU3HAKOB IIpH

Pa3INYHbIX B3aHMOJICHCTBUAX I'€HOB.

TecTroBoe 3a1anue
1. K B3auMozelcTBUAM aJlJIeNbHBIX TEHOB HE OTHOCSIT:
1) anucras, nonuMepuro, MoauUIUpyoIee JeiicTBUE FEHOB
2) Koomepaluio, MHOKECTBEHHBIN aJuIeIn3M
3) cBepXAOMHHUPOBAHUE, KOMIIJIEMEHTAPHOCTh
4) KOZOMUHHMPOBAHUE, TPOMEKYTOUHOE IOMUHUPOBAHUE

2. IlposiBieHHe y TETEPO3UTOT NPU3HAKOB, JCTEPMHUHUPYEMBIX JBYMS —aJUICISIMHU
HaOIIOaeTCs TIPH:

1) cBEpX1IOMUHUPOBAHUYU

2) snucTase

3) KOIOMUHHUPOBAaHUU

4) onumepun

3. HacnenoBanue 4eTBEpTOM IPYIIIIBI KPOBU OTHOCAT K TUITY B3aUMOJICUCTBUSI:
1) KOMOMHHHUPOBAHKE

2) CBEpXIOMHUHHUPOBAHUE

3) noJHOE JOMUHUPOBAHUE

4) mpoMEeXyTOYHOE TOMHUHUPOBAHUE

4. HacnepoBaHue MIMHINWIIJIOBOM OKPAacCKU Yy KPOJIMKOB KOHTPOJIUPYETCS Tpems
amensiMu: A, a u ah. Kaxxgast ocoOb siBIsieTcss HOCUTENEM TOJIBKO JIBYX U3 HUX. DTO MPUMED:

1) KOMIUIEMEHTapHOCTH

2) Koomnepaiuu

3) MHOKECTBEHHOT'O aJUIeIN3Ma

4) nonumepun

5. losiBneHre HOBOOOpPA30BaHMK IPH COBMECTHOM JEWCTBUHM JBYX JOMHHAHTHBIX
HeaJUIeJIbHbIX T'€HOB, KOIJla B TOMO3UTOTHOM MJIM B I'€T€PO3UIOTHOM COCTOSIHUU pa3BUBAETCS
HOBBIH MMPHU3HAK, HAOIIOAAETCS TIPH:

1) KOMIUIEMEHTapHOCTH

2) Koonepaiuu

3) MOJIHOM JOMHHUPOBaHUU

4) neiicTBUM reHOB-MOIU(UKATOPOB

6. Ecnu oiuH TOMUHAHTHBIN T€H NOJABISET AEHCTBUE APYTOr0 JOMUHAHTHOIO I'€Ha, TO -
3TO MPHUMED:
1) peuieccuBHOTO 3MUCTa3a




2) nonumepun
3) TOMUHAHTHOTO AMUCTAa3a
4) MHOXECTBEHHOT'O aJljIeJIu3Ma

ITAJOHBLI OTBETOB:

Ne 3ananns 1 2 3 4

9]
(@)

OTBCT

Kounrposmnpyemsbie komnerennun: OK 02

Tema 2.5. CuenjieHHoe HacJieJ0BaHHe NIPU3HAKOB

Pe3yanaT 06ytlemm no teme: OINCHIBATH 3aKOHOMCPHOCTU HACJIICACTBCHHOCTU U

TecToBoE€ 3agaHue
1. Cremenaoe HacjIeI0BaHHUE -
1) coBMeCTHOE HacjIeI0BaHUE JIIOOBIX TCHOB

2) COBMECTHOE HACJIEI0BAaHUE T€HOB, JIOKAJN30BaHHBIX B OJIHON XpOMOCOME

3) HacyeZloBaHUE T€HOB, KOHTPOJIHUPYIOIIUX CXOIHBIC IPU3HAKH
4) HacneJ0BaHUE T'€HOB Pa3HBIX XPOMOCOM

2. Ha xakux o0beKTax mpoBoIuII HccienoBanus T. Mopran
1) ropox

2) HOUYHAas KpacaBulla

3) Myxu 1po30(HITBI

4) MbIIH

3. Kakue npu3HaKu MOTYT HACJIEIOBAThCS C TIOJIOM YeIoBeKa?
1) poct

2) uBeT r1a3

3) naJbTOHU3M

4) criocoOHOCTH K (PU3NIECKOU paboTe

4. Yucno rpynn CUEIUIEHUs B KApUOTHIIE YeJIOBEKa
1)1

2)2

3) 46

4) 23

5. B ompitax T. Moprana mnpH CKpPEIIMBAHUU T'HOPUIHOTO

JUTOMO3UTOTHOM perieccuBHOM caMku (aabb) Habmomam0Cch

1) monmHoe crerneHne

2) HEeNoJIHOE CILIETIJICHHUE

3) HEe3aBUCHMOE HACJIeJIOBAHUE
4) cBOOOIHOE HACTIEIOBAHUE

6. Kpoccunrosep - 310

camma (AaBb)

1) 00M€EH IreHETHYECKUM MaTCpruaJIOM MEKAY PA3JIMIHBIMU XPOMOCOMaMU

2) oOMeH (parMeHTaMH MEXTy ayTOCOMaMH U TOHOCOMaMH
3) oOMeH (pparMeHTaMu MEXTy XpOMAaTUIAMH OJHON XPOMOCOMBI

4) 0OMEeH MJIEHTUYHBIMH Y4aCTKaMU HECECTPUHCKUX XPOMATH]T OJJHOU Hapbl XpOMOCOM

N3MCHYHNBOCTH. OHpG}IGJ'ISITI) BCPOATHOCTb BO3HHMKHOBCHHA HACJICACTBCHHLIX IIPU3HAKOB IIpH
CHCIIJICHHOM HacCJICAOBAaHUH.

u




7. B poIOCIOBHOM IIPU PELIECCUBHOM X-CUEIUICHHOM THUIIE HACJIEI0BAHMS
1) oguH U3 poauTeNneit 00s13aTeIpHO OOJICH

2) OOJIBHBIC B KaXKJOM ITOKOJICHUU

3) paBHOBEPOATHO OOJNEIOT MY KUMHBI U KEHIIIUHBI

4) 607bHBI )KEHILUHBI 110 TUHUUA MaTepU

8. Cuia cuerieHus TeHOB B XpOMOCOME

1) He 3aBUCHUT OT B3aUMOPACIIOIOKEHUS T€HOB

2) npsiMO IPONOPLUOHATIbHA PACCTOSHUIO MEXly F€HaMU
3) 3aBHCHUT OT COCTaBa I'€éHOB

4) 0OpaTHO MPOTOPIIMOHATBHA PACCTOSTHIIO MEX Ty TeHAMU

9. B KaKk#X ciy4asix MO>KET POJUTHCS IEBOUKA, OOJICIOIIast reMOpIIneii?
1) ecin 3mOpoOBasi MaTh TOMO3HMIOTHA, a OTEI] O0JIeeT TeMOopHIHeH

2) ecni MaTh TE€TEPO3UTOTHA, a OTell 0oJieeT reMopuIneit

3) ecnu oTel ¥ TOMO3UTOTHAS! MaTh 3/10POBBI

4) ecnu MaTh TETEPO3UTOTHA, a OTEI] 3/I0POB

10. B kakoM ciayyae poasTcs 30pOBbI€ JeTH (MaJbUUKU U AEBOYKH), €CIIU OTel] O0JIeH
remModuimei?

1) MmaTh roMO3UroTHA MO pereccuBHOMY mpu3Haky (XhXh)

2) MaTh TOMO3UTOTHA 10 IOMHUHAaHTHOMY npu3Haky (XHXH)

3) matb rerepo3urotHa (XHXh)

4) B moboM ciydae poasrcsi OOJIbHbIE IETH

ITAJI0HLI OTBETOB:

[\
w
o
(@)
<
()
O

No 3amanus 1

w
w
~
—_
N
w
)
)

OTBET 2

KonTtposmpyembie komnerenuuu: OK 01, OK 02

Tema 2.6. 3aK0HOMEPHOCTH U3MEHYMBOCTH
PesyabTrar 00ydyenusi mo teme: OnucChiBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M
M3MEHYMBOCTH. ONpeensiTh TUI MyTALMK MIPU NIepeade HacaeACTBEHHbIX IPU3HAKOB.

TecToBoe 3aganue
1. BoiOepuTe TpH BEpPHBIX 0TBETA U3 IECTH.
Uem xapaktepuszyeTcst TeHOMHasi MyTaiusi?
1) u3MeHeHneM HyKJICOTHIHOM TocienoBaTeabHocTH JJTHK
2) yTpaToii 0JHOI XpOMOCOMBI B TUIJIOUTHOM Habope
3) KpaTHBIM YBETTUUYEHHUEM UHCIIa XPOMOCOM
4) N3MEHEHUEM CTPYKTYPbI CUHTE3UPYEMBIX OETIKOB
5) yIBO€HHEM Yy4acCTKa XPOMOCOMBI
6) U3MEHEHUEM YHUCIIa XPOMOCOM B KAPHOTHIIE

2. BoiGepuTe ABa BepPHBIX OTBETA U3 MATH.

MyTanuoHHass U3MEHUMBOCTh IEpelNaeTcs MO HACIEICTBY, TaK KaK BO3HUKAeT B
MHOTOKJIETOYHOM OPTaHHU3ME B:

1) muokapae

2) AlLeKIeTKax

3) ma3Me KpoBU

4) MEXKJIETOYHOM BELIECTBE

5) cnepmaro3onaax




3. BeiOepuTe 1Ba BepHbIX 0TBETA U3 NSATH.

Hopwma peaknuu:

1) u3MeHseT reHOTUII OpraHu3mMa

2) ompezensercs reHOTUIIOM OpraHKu3Ma

3) BeneT K MyTaluu

4) U3MEHSET JIOKYChl TCHOB

5) popMupyeT B OHTOTEHE3€E, B 3aBHCUMOCTH OT YCIIOBHIA CPEebl, pa3Hble (DEHOTHITHI

4. Bce npuBeIéHHbIe HM)Ke NPHU3HAKH, KPOMe [BYX, MOKHO HCIO0JIb30BATh B
KayecTBe MPUMepPa XPOMOCOMHBIX NepecTPoeK.

Omnpenenure Ba NpU3HAKA, «BBIMAJAIOLIUX» U3 OOLIETO CIHCKA, M 3alMIIUTE B OTBET
UG pbl, O] KOTOPHIMU OHU YKA3aHBI:

1) IToBopot yuactka xpomocombl Ha 180 rpasycoB OTHOCUTCS K MyTalUsIM

2) 3amMeHa 0JTHOTO HYKJIeoTHIa Ha Apyroii B cTpykrype JJHK

3) KonupoBanue yuactka XpOMOCOMBI

4) YTpara ygyacTka XpOMOCOMBI

5) U3MeHeHue KoaudecTBa XpoOMOCOM, KOTOPOE KpPaTHO TaryIonIHOMY Habopy

5. BoiOepuTe IBa BEPHBIX 0TBETA U3 MATH.

M3MeH4YHBOCTb, KOTOPAsi UTPAET PEILAIOIIYIO POJIb B SBOJIOLMH:
1) cooTHOCHTETHHAS

2) onpenenéHHas

3) MyTarroHHas

4) sKkonoruyeckas

5) reHoTUIIIecKast

6. BoiOepuTe 1Ba BepHBIX 0TBETA U3 MATH.

K HacnencTBeHHOM N3MEHYMBOCTH HE OTHOCUTCS U3MEHYHBOCTH:
1) unnuBUyanbHas

2) MyTaluOHHAs

3) MmoauduKamoHHas

4) koMOUHATHBHAS

5) onpeneneHHas

7. BbiOepuTe TPH BepHbIX 0TBETA U3 IIECTH.

MyTanuoHHast ©3MEHYUBOCTh 00yCIIOBIICHA:

1) cnupanu3zanueit XxpoMocoM

2) ciy4aiiHOM BCTpedeil raMeT NpH OIUIO0TBOPEHNUN

3) 3aMeHO HYKJICOTHIOB

4) U3MEHEHUEM YHUCIIa XPOMOCOM

5) HE3aBUCUMBIM PACXOKICHHEM FOMOJIOTMYHBIX XPOMOCOM B Meiio3e
6) BCTaBKOM HYKJICOTHUIOB

8. YcTaHOBHUTE COOTBETCTBHE MEKIY XapAKTEePUCTHKONH MyTALMHU U €€ BHIOM:

XapakTepucTUKa MyTallK Bun myranyu

1) u3MeHeHue MocIe10BaTeIbHOCTH HYKIIeOTHI0B B MoJiekyie [IHK  A) rennas

2) U3MEHEHUE CTPOCHUS XPOMOCOM b) xpomocomHas
3) U3MEHEHHE YnCIIa XPOMOCOM B SIpE B) renomuas

4) IOJUTIIION TS
5) U3MEHEHHE MOCIEI0BATEILHOCTH PACTIONOKESHHS TEHOB

9. YcraHoBHTE COOTBETCTBHE MEXKAY XapPAKTEPUCTHKAMH HM3MEHYHMBOCTH U eé



BUIAMM:

XapakTepUCTUKA U3MEHYUBOCTH

1) u3meHseT peHOTHUI B ITpe/iesiax HOPMbI peaKkiuu

2) nepena€Tcs Mo HACIEICTBY

3) 3aTparuBaeT reHbl, XpOMOCOMBI
4) BbI3BIBACT OJIMHAKOBBIE N3MEHEHHUS Y BCEX 0c00ei Buia

5) BBI3bIBACT MHAUBUAYAJIbHBIC U3MCHCHU

6) ananTUBHA K YCIOBUSAM CpPE/Ibl

ITaJIOHLI OTBETOB:

Bunsl namMenunBocTu

A) MyTarrioHHast
b) Momndukanmronnas

Ne 3aganms 1 2 3 4 5 6 7 8

OTBET 2,3,6| 2,5 2,5 2,5 3,5 3,5 |13,4,6| 1A,2b, 3B, 4B, 5b
Ne 3aganms 9

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

KonTtposmpyembie komnerenuuu: OK 01, OK 02

Paznea 4. Dxogaorus

Tema 4.1. Ixonoruvyeckue GpaxkTopbl U Cpebl ;KU3HU
Pe3yabTaT 00yueHusi mo teme: ONUCHIBaTh CBS3b MEX]Yy OPraHW3MOM U CPElIOd ero

oOuTaHus.

TecToBoOE€ 3a1aHUE

1. Hayka, nzyuaromias cBsi3u OpraHu3MOB C OKPY>KaroIleu cpeaoi

1) 300m0THS1
2) 6oTaHuKa
3) anatromust
4) sKonorust

2. ®aKTOpbI HEKUBOU MPUPO/BI, BO3IEHCTBYIOIINE HA OPTaHU3M

1) abuotuueckue
2) GuoTHyecKue

3) aHTpOINOTEeHHBIE
4) OMOXUMHUYECKHE

3. @aKkTOpHkI KUBOM MPUPOIbI, BO3ACHCTBYIOIINE HA OPTaHNU3M

1) abuotuueckue
2) GuoTHuecKue

3) aHTPOINOTEeHHBIE
4) OMOXUMHUYECKHE

4. BOSI[@?ICTBPIC YeJoBeKa M €ro X03sIUCTBEHHOM ACATCIIbHOCTU HaA ) XHMBBIC OPIraHU3MbI 1

MPUPOJTY B IIEIIOM

1) abuotrueckue GaxTopsl
2) 6uotnyeckue haKTOpbI

3) anTpOMnoreHHbIe (HAKTOPHI
4) ¢pusnonoruueckue GaxTopbl

5. Dxonorudeckuii GakTop, BIXOASIINUNA 32 MPEACIIbl BHIHOCIUBOCTH OPTaHU3MOB

1) aHTpOMOreHHBbIi

2) OrpaHU4YMBAIOLIUI

3) abuoTuyeckuii




4) cTUMYNHPYIOLIH

6. BiusHue )KUBBIX OPraHU3MOB JIPYT Ha Jpyra
1) abuoTtnueckue GhakTopbl

2) 6uotnyeckue haKTOpbI

3) aHTpOMnoOreHHbIe (HaKTOPHI

4) ¢puznonormueckue HaKTopbI

7. buorndeckumu (pakTopaMu SBISIOTCS

1) ocymienue 00110T, BBIpyOKa J€COB, CTPOUTEIBCTBO IOPOT

2) pactenusi, 0akTepuu, rpuobl, )KUBOTHBIE, BUPYCHI

3) mapa3uTH3M, XUIIHUYECTBO, KOHKYPEHLIUs, CUMONO03

4) Temrieparypa, COCTaB BO3/lyXa U IOYBHI, pesibed), CBET, BIAKHOCTD

8. K abnotnueckum (akTopam cpeabl OTHOCSAT
1) oceHHuit McTonan

2) CTPOUTENBCTBO TUIOTUH

3) oOMIIBHBIN CHEroma

4) MUTPAITUIO TITUI]

9. BonmHas cpema oOuTaHUS XapaKTepU3yeTCs CISAYIOIMUMHI OCOOEHHOCTIMHU

1) ManbIM cojiepKaHuEeM KHCI0poia

2) CUJIbHBIMU NI€penajaMy AaBJICHUS

3) HU3KOM TIIOTHOCTHIO

4) orpaHUYEHHOMN MPOHUIIAEMOCTBIO IS CBETA

5) obunueM cBeTa U BBICOKMM COJIEpKAHHUEM KHCI0poia
6) 3HaYUTENbHBIMU NIEpETIajaMHi TEMIIEPATYP

10. HazemHo-BO3mymiHass  cpena  OOMTaHUS  XapaKTepusyeTrcs  CIEAYIOLUIMMHU
0COOCHHOCTSIMU

1) ManbIM cofiepKaHUeM KHCIopoa

2) CUJIbHBIMU IE€PENaaMu J1aBICHUS

3) HU3KOH IIOTHOCTHIO

4) orpaHUYEHHOMN POHUIIAEMOCTBIO JJIsl CBETA

5) oOureM cBeTa U BHICOKUM COZEpKaHUEM KHCIopoa

6) 3HAUUTENbHBIMU NIEPETaAaMU TEMIEPATyp
JTaJIOHBI OTBETOB:
No 3amanus 1 2 3 4 5 6 7 8 9 10

OTBET 4 1 2 3 2 2 3 3 1,2,43,5,6

KonTpoampyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.3. buocdepa - riodajbHas IKOJIOrHYECKasA CUCTEMA

Pe3yabraT 00yueHusi mo reme: ONUCHIBaTh CBSI3b MEX]Yy OpPraHW3MOM U CPElION ero

obuTtanus. YCTaHABIMBATh CBA3b MEXKIY CTPYKTypaMu OHOC(hEpHI.

TecToBOE 3a1aHHE

1. SIBneHus KpyroBopoTa BELIECTB U 3HEPIMM, IMPOUCXOASIINE MPU YYACTHH KUBBIX

OpPraHU3MOB, U3Y4alOT Ha YPOBHE

1) 6uocheprom
2) GUOTEOIICHOTUIECKOM
3) momyJISIIMOHHO-BUI0BOM




4) opraHu3MEHHOM

2. HeobxommMoe ycroBre COXpaHEeHUs paBHOBECHs B Orocdepe

1) 9BOJIIOLIMSI OPTAHUYECKOTO MUpa

2) 3aMKHYTBIM KpyrOBOpPOT BEILIECTB U SHEPTUU

3) ycuiieHue MPOMBIIUICHHOW U CHU)KEHHUE CEITbCKOXO03SHCTBEHHON JESITETbHOCTH
YeoBeKa

4) yCcuIIeHHUE CeNTbCKOXO03SHCTBEHHOM M CHUYKEHUE TIPOMBIIIJICHHOM IeATEIbHOCTH
YeJoBeKa

3. B 6uocdepe

1) 6uomacca pacTeHuii paBHa OMOMacce JKUBOTHBIX

2) buomMacca JKMBOTHBIX BO MHOT'O pa3 IPEBbILIAET OMOMACCy pacTeHUN

3) 6buomacca pacTeHHl BO MHOTO pa3 MpeBbIIIaeT OruoMaccy >KUBOTHBIX
4) cooTHOMIIEHHS OMOMAacC PaCTEHUH U )KUBOTHBIX IMIOCTOSTHHO U3MEHSIETCS

4. buocdepa sBISIETCS OTKPBITON CUCTEMOM, TaK KaK OHA
1) cioco6Ha K camoperyJisiiu

2) cnocoOHa U3MEHATHCS BO BpEMEHU

3) COCTOHT M3 IKOCHCTEM

4) cBsizZaHa C KOCMOCOM OOMEHOM BEIIECTB

5. Bepxusist rpanuiia 6uocgepsl HaxoauTcs Ha BbicoTe 20 KM OT HOBEPXHOCTH 3€MIIH, TaK
KaK TaM

1) oTcyTCTBYET KUCIOPOS

2) OTCYTCTBYET CBET

3) oueHb HU3Kas TeMIepaTypa

4) pa3meniaercs 030HOBBI CIIOM

6. OGonouka 3emiii, HACEJICHHAs KUBBIMH OpPraHU3MaMH U MPeoOpa3oBaHHAS UMM,
Ha3bIBACTCsA

1) ruapocdepa

2) nmutochepa

3) HOOCEepa

4) duocdepa

7. llo ompenenenuto B.M. Bepnaackoro Bemymias poiib B CO3JaHUM HOOC(eEpbI
HPUHAJIEKUT

1) GakTepusim

2) pacTeHUsIM

3) kocMocCy

4) yenoBeky

8. IlopnepxaHuio paBHOBeCHUs B buocdepe, ee IMeTOCTHOCTH CIIOCOOCTBYET
1) coxpanenue 6MopazHO0Opa3Hs

2) BCEJICHHE HOBBIX BUJIOB B 3KOCUCTEMBbI

3) co3zmanue arpodIKOCUCTEM

4) pacumpeHue miomaan 3eMeJib, 3aHATHIX KyJIbTYPHBIMH PACTCHUSIMU

9. YcroitunBocTs 6MOChephl Kak r100aIbHOM 3KOCUCTEMBI OIIPEIEIIACTCS
1) pazHOOOpa3uem ee BUI0BOTO COCTaBa

2) KOHKYpEHLUEN MEX Ay OpraHu3MaMu

3) MOMyJISAIMOHHBIMHA BOJTHAMHA



4) 3aKOHOMCPHOCTAMU HACJICACTBECHHOCTU U UBMCHYUBOCTU OPraHM3MOB

10. Beinenenne B atMocepy OKCHIOB CephI, a30Ta BHI3BIBACT
1) yMeHbIIIEHHE 030HOBOTO CJIOSI

2) 3acoJIeHHe MUPOBOT'O OKeaHa

3) BbIMaieHUE KUCIOTHBIX JOXKAEH

4) yBenn4eHne KOHLIEHTPALK YIJIEKUCIIOTO ra3a

ITAJOHBLI OTBETOB:
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OTBET 1 2 3

KonTpoampyembie komnerennuu: OK 01, OK 02, OK 07

Tema 4.4. Biusinue aHTPONOreHHbIX (PAKTOPOB HA OUochepy

PesyabTar 00ydyeHuss mno Teme: OmnuchiBaTh TIJI00ANbHBIE W PETHOHAIbHBIC
OKOJIOTHYECKHUE HpO6J’ICMI>I U IOyTH HUX MHHHUMH3ALWH. Hpe)maraTL CIOCOOBI I[GI\/'ICTBI/ISI I10
0e30MacHOMY MOBEJCHHMIO U CHIIKEHUIO BJIMSHHUS YeJIOBEKa Ha MPHUPOJHYIO cpedy. BwiOuparsb
MepBbI JJIsl COXpaHEeHUs OMopa3zHo00pa3usl.

TecToBoOE€ 3a7aHUE
1. AHTpOTIOTeHHBIE (aKTOPHI - ATO
1) mro0ObIe NEHCTBUS YeTI0BEKa, N3MEHSIOIINE TIPUPOILY
2) BIMSIHHUE MTPUPOJIBI HA JCHCTBUS YEIOBEKA
3) yXyauIeHUe SKOJOTUYECKON CUTYalluu
4) yaydiieHue SKOJIOTUUECKONU CUTyalluu

2. V3 ciucka BeIOEpUTE MPSMOM aHTPOIMOTEHHBIN (haKTOp
1) PKCIIOPT TOIUIMBHBIX MENJIET

2) MPOM3BOJICTBO MOPOKEHOTO

3) BeIpyOKa poru

4) BBITIJIaBKA MeTAJJIa

3. U3 crircka BbIOEpUTE KOCBEHHBIN aHTPOIIOTCHHBIN (haKToP
1) cTpOUTENHCTBO TUIOTHHBI

2) CTPOUTENBCTBO HOBOTO MOCEINKa

3) MoAepHU3AIMS OUUCTHBIX COOPYKEHHUI CTapoTo 3aBOja
4) OXOTHUYUH CE30H

4. IIpsimoii HarpeB 6uochepsl K YeMy MPUBOIUT?
1) U3MEHEHUIO TIOTO/IbI

2) U3MEHEHHUIO HeOMOJIOTMYECKUX MTPOIIECCOB

3) U3MEHEHUIO KIUMaTa

4) HapyIIEeHHUIO A30HOBOI'O CJIOS

5. KpyroBopot kakoro BelecTBa okas3aH Ha pucyHke?




Yrnexwcnutit ras 8 atmocdepe
COg

4

1) Bogopoa
2) yraepoaa
3) azota

4) kucnopoaa

6. Pa3Benka, 106b14a, nepepaboTKa MOJE3HBIX UCKOMAEMBIX - 3TO KaKasi IS TeIbHOCTh?
1) ropHO-TEXHUYECKAs

2) MHXKEHEPHO-CTPOUTEIbHAS

3) cenbCKOXO035HUCTBEHHAS

4) nHKeHepHas

7. CTpouTenbCTBO BOAOXpaHuaull, miaoThH, ['DC - 310 Kakas 1esATeNbHOCTh?
1) ropHO-TEXHUYECKAs

2) UHXXKUHEPHO-CTPOUTEIIbHAS

3) cenbCKOXO035HUCTBEHHAS

8. K uemy npuBOIuT CBEZICHUE JIECOB?

1) K UI3MEHEHUIO ra30BOI0 COCTaBa aTMOC(hepbl
2) K U'3BMEHEHUIO KIMMAaTUYECKUX YCIIOBHM

3) K U3MEHEHHIO COCTOSIHUSA TI0UB

4) Bce OTBETHI BEPHBI

9. HW3meHeHuss TpuUpOIbl B pe3yibTaTe MPSIMOrO BO3JACHCTBHS  XO3SHCTBEHHOMU

ACATCIIBHOCTH YCJIOBCKA HAa IPUPOAHBIC 00BEKTBI — 37O .... BO3ACHUCTBUE

370 ...7

1) KpaTKOBpEeMEHHOE
2) HeToCpeACTBEHHOE
3) KOCBEHHOE

4) cTabunmupyromiee

10. Bo3zeiicTBue YeaoBeKa Ha MIPUPO/LY B MPOIIECCE € XO3IHCTBEHHOTO UCTIONIb30BAHUS -

1) mpupogomnons30BaHue
2) BKOJIOTHS

3) sxocucTema

4) GMOTEXHOIOTHUS



ITajl0HbI OTBETOB:
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OTBET 1 3 3

Kountposmnpyemsbie komnerennuu: OK 01, OK 02, OK 07

Kpurepuu onenuBanus:

3a KakIpIi IPABUIIHHBIA OTBET, HAUUCseTcs 1 Oa.
«5» - mpaBuiIbHO BbINOIHEHO 91 — 100% 3ananuii;
«4» - mpaBUIILHO BBITTOIHEHO 71 — 90% 3amanmii;
«3» - mpaBUIBHO BBINOIHEHO 51 — 70% 3aganmii;
«2» - IPaBWJIHLHO BBITIOTHEHO MeHee 51% 3amanmid.




Tabauua 3 - @®opma uHGOPMAITUOHHON KAPTHI HaHKA TECTOBBIX 3aJaHUI

KoaunuectBo popm T3

Bcero Kontposmpyembie
HaunmeHnoBaHue pa3aesioB, TeM OTtkpsITOrO 3akpsbITOro Ha
T3 YnopsigoueHue KOMIIeTeH I
THNA THNA COOTBETCTBHE

Pazgnen 2. Crpoenne u  QyHKHUM 34 3 28 3 0 OK 01, OK 02
OpraHu3Ma
Tema  2.3. OHTOreHes pacTeHMi, 9 3 5 ] 0 OK 02
JKHBOTHBIX U YeJIOBEKAa
Tema 24. 3aKOHOMEpPHOCTH 6 0 5 0 0 OK 02
HACJIeJOBAHUSA
Tema 2.5. CuemieHHoe HacJiel0BaHHe 10 0 10 0 0 OK 01, OK 02
NPU3HAKOB
Tema 2.6. 3aKoHOMEpPHOCTH 9 0 7 P 0 OK 01, OK 02
W3MEHYMBOCTH
Paznen 4. DxoJorus 30 0 30 0 0 OK 01, OK 02, OK 07
Tema 4.1. Dxonornyeckne GakTopbl U 10 0 10 0 0 OK 01, OK 02, OK 07
cpelbl JKU3HH
Tema 4.3. buocdepa - raodaabHas 10 0 10 0 0 OK 01, OK 02, OK 07
IKOJIOTHYeCKasi CHCTeMa
Tema 4.4. Biausinme aHTPONMOTreHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

t¢axTopoB Ha Ouocepy




4.1.2.5. YcTHbIe c000111eHH ¢ Pe3eHTalueH

Paznen 1. Kinerka — CTDVKTVDHO-(ll!HK[!I/IOHaJ'[])HaH CAMHMUIIA )KUBOT'O

Tema 1.2. CTpyKTYpPHO-PYHKIIMOHAJILHASI OPTaHU3ALMS KJIETOK
Pe3yabTar 0o0yueHusi mo rteme: PaznuyaTh CyHIECTBEHHbIE MNPU3HAKU CTPOCHHS KIIETOK

OpPraHU3MOB Pa3HbIX LAPCTB KUBOI MPUPO/IBL.

Kontpoiampyemsbie komnerennuu: OK 01, OK 02, OK 04

Yek-JIMCT 11 OLIEHKHU Npe3eHTAIIMY 0 BUPYCHOM HJIM 0aKTepuaIbHOM 3200/1€BAHUHT
OneHuTe Npe3eHTALUIO 110 CIEAYIOIIM KPUTEPUsIM:

Hanwuawue (1 6amn) /

ONEeMEHTHI COAEPKAHUS
JIeP otrcytctBHe (0 Gamion)

TutyneHblld  chaiin (Ha3Banue 3aboneBanms, DO.M.O. aBtopa
MIPE3CHTAIIHH)

OnucaHbI IIPU3HAKHU 1 CUMIITOMbBI 3a00JIeBaHUs

YkazaHbl IyTH Mepeiavun 3a001eBaHUs

Omnuncana JNarHoCTHKa

[IpuBeneH nepedyeHb UCHOJIb3YEMBIX JIEKAPCTBEHHBIX BELIECTB

OrnrcaHbl 0COOEHHOCTH MMPUMEHEHHSI aHTHOMOTHKOB

Onucanbl MepbI MPODUITAKTHKH

YkazaHbl HCTOYHUKU HHYOPMALIUU

N Rl Bl Pl el E

ColurofieHue €IMHOTO CTUJIS TPE3EHTAIIUN

Marepwuain ObLT HHTEpECEH

— | —
— O

Matepuan ObLI 1mosie3eH

[IIkajna mepeBoia 6a/JI0OB B OTMETKY:

«5» - 11-10 6amnoB

«4y» - 9-8 6amioB

«3» - 7-6 6anoB

«2» - MeHee 6 0aJIOB WIIH OTCYTCTBUE PaOOTHI




4.1.3. 3apanus, HanpaBJIeHHbIEe HA GOpPMHPOBaHHe YMEHHN H HABBIKOB

Pazgen 1. Kiierka — cTpYKTYPHO-(YHKIIMOHAJILHASA €INHUIA HKUBOLO

Tema 1.2. CTpyKTYpHO-PYHKIIMOHAJILHASI OPraHU3ALMS KJIETOK

Pesyabrar 00y4yeHuss mo Tteme: PaznuyaTh CyIIECTBEHHbIC IPU3HAKKM CTPOCHHUS KIIETOK
OpraHU3MOB pa3HbIX LAPCTB KUBOH mpupoisl. IIpoBoauTh HaOMIOEHUE KIETOYHBIX CTPYKTYp U HUX
M3MEHEHUH C TOMOLIBI0 MUKPOCKOTIA.

JlabopaTopnasi paGora Nel
Crpoenne KJIeTKH (pacTeHHs, ’KUBOTHbIE, TPHOBI) M KI1E€TOYHBIC BKIKYeHHA (Kpaxmadl,
KApPOTHHOM/IbI, XJIOPOIJIACTHI, XPOMOILIACTHI

Henbp padoThl: 3aKpenuTh yMEHHME TOTOBUTH MHUKpOIIpENapaThl M paccMaTpuBaTh HX MOJ

MHKPOCKOTIOM, HAXOUTh OCOOCHHOCTH CTPOCHHS KIIETOK Pa3IMYHbIX OPTaHU3MOB, CPABHUBATH UX MEIKIY
COOOH.

Bonpocsl 11 10nMycKa K Ja00paTopHOii padore:

1.
1. Ha30BUTE OCHOBHBIE YACTH MUKPOCKOTIA U OMUIIATE UX (DyHKIIHH.

2. Uto Takoe mpeIMeTHOE U MOKPOBHOE cTekia? J[7is 4uero oHu HY>KHBI?
3. Ilepeuncnure OCHOBHBIE MpaBUiia pabOThHI C MUKPOCKOIIOM.

I1
2.11poBe/ieHue ONBITOB

O6opynoBaHue 1 Iocy1a

Martepuansl ¥ peaKTHBBI

1. MUKpPOCKOITBI

1.Bona

2. IlpenMeTHbIE U TOKPOBHBIEC CTEKIIA

2. Pa3BeneHHbIE B BOJIE IPOKKHU

3. CTexIsgHHbIE TAJIOUYKU

3. JIyk pengaThbiit

4. CrakaHbl

5. ®unbprpoBasibHas Oymara (cayierka)

6. CTepuiIbHBIN IIMATeIb

AJITOPUTM MPOBEICHUS PAOOTHI

Bompock! u 3aganus

1. U3y4eHune cTPOEHUS PACTUTEILHON KJIETKH
1.1. CHATH ¢ BHYTpEHHEH MOBEPXHOCTH MSCUCTOU
YelyH JIyKOBUIIbI TOHKYIO IJICHKY — 3MUJIEPMY.
1.2. IloMecTuTh KycOUueK MU AEPMBbI Ha IPEAMETHOE
CTEKJIO B KaIlJIlO BOJBI.

1.3. HakpbITh 00BEKT HOKPOBHBIM CTEKJIOM.
1.4. PaccMmoTpeTh  KIETKM  SIUAECPMbI
pa3IMYHBbIM YBEIMUYEHUEM MUKPOCKOIA.

oa

Omnpenenure GopMy KIETOK.
Haiinute  sigpo,  Bakyouw,
KJICTKH.

3apucyiTe HECKOJBKO KIJIETOK SIHJICPMBbI,
0003HAYHB HA PUCYHKE: ITUTOIIIA3MY, SAPO,
BaKyOJIH, 000JIOUKY KJIETKH

00071049Ky

2. U3yueHue cTpoeHMs :KUBOTHOM KJIETKH

2.1. TlpoBecTH CTEpHIIBHBIM IIMATENeM C JIETKUM
Ha)XMMOM 110 HEOY WJIM 110 IECHAM.

2.2. HanecTH KameinbKy CIIOHBI Ha MPEAMETHOE
CTCKJIO U HAKPBITH €€ ITOKPOBHBIM CTCKIIOM.

PaccmoTpuTe Ha KOHYMKE IIMAaTeNls B
KalleJIbKe CJIOHBl CIYLIEHHBIE KIIETKU
SIUTENHSL.

PaccMoTpuTe Ha mnpenapare OTIENbHbBIE
KpPYIHbIE IJIOCKHE KJIETKU HENpaBHJIbHOM

2.3. Paccmotpers mpenapaT mnpu  OosbIIOM | ¢opmbl. bosbliias yacTh KJIETOK MEPTBBIC,

YBEIIMYEHUHN c IIPUKPBITON auadparMoi | MoATOMY B HUX XOPOIIO 3aMETHO SIIPO.

KOHJIEHCATOPA. 3apucyiiTe HECKOJIBKO KIIETOK, 0003HaUYbTe
AP0 U LIHUTOILIA3MY.

3. MHsyyeHue cTpoeHMsI KJIeTKH Jposxsked | Haiinure JIPOKIKEBYIO KIIETKY,

(rpudnbI) paccMoTpeTh €€ (QopMy U OTIEIbHBIC

3.1. IlomecTUTh CTEKISHHOM NAJOYKOM KalUIlO | 4acTH.

pacTBopa C IpOXk:KaMH Ha IPEIMETHOE CTEKJIO.
3.2. HakpeiTh €€ MOKpOBHBIM CTEeKJIOM. Eciu ecTb

3apucyiTe HECKOJBKO KJIETOK, CHAeIaiTe
IOAITNCH.




U3JMIIKKA JKUAKOCTH, YJAIUTe €€ C IOMOILBIO
¢unbTpoBasIbHOM Oymaru (canderkn).
3.3. PaccMoTpeTh penapat 1ol MUKPOCKOTIOM

Hrorosasi KOHTPOJbLHAA YACTH JIA00PATOPHOI PA0OTHI (BBIMOJHUTH MUCHMEHHO):

1. M3 xakuX OCHOBHBIX YacTEH COCTOMT JIr00ast KiieTka?

2. Yro obmiero umeeTcst B CTpPOSHUH PACTUTEIHHOM U )KUBOTHOM KIIETOK?

3. Uem paznuuaroTcs 3TU KJIETKU?

4. Yem 00BSACHUTB, UTO, OyIy4H YCTPOCHHBIMHU IO €JMHOMY IUIaHY, KIIETKA BEChbMa pa3HOO0pa3HbI
o opme u pazmepam?

KonTposmpyembie komnerenuun: OK 01, OK 02, OK 04

Pasnen 4. Jkoaorus

Tema 4.5. Bausinue colfHaJIbHO-IK0J0rH4ecKuX GaKkToOpoB HA 310POBbE YeI0BeKa

PesyaibraTr 00yuenmss mo  Teme:  UHrepmperupoBarh  pe3yibTaThl  MPOBEACHHOIO
OMOAPKOJIOTMYECKOTO IKCIIEPUMEHTA C UCIIOJIb30BAHUEM KOJIMYECTBEHHBIX METOIOB.

JlabopaTopHas padora Ne2
YMmcTBeHHAast padoTOCIOCOOHOCTD

ean padoThl: HCcclieI0OBaHNE YMCTBEHHOW pab0TOCITIOCOOHOCTH.

®opmyaupoBka 3aaaHus: OrmpeneneHue YMCTBEHHOH pPabOTOCHOCOOHOCTH — IOCPEICTBOM
KOPPEKTYPHOTO TECTa.

O0opynoBanme: OykBeHHbIE TaOMUIBI AHQUMOBA; CEKYHIOMED.

YMcTBeHHas pabOTOCIIOCOOHOCTh 4YeJIOBEKAa 3aBUCHT OT MHOTHX (aKTOPOB, COBOKYITHOCTb
KOTOPBIX MOXKHO Pa3/e/IUTh HA TPU OCHOBHBIC TPYTIIIHL:

Guzuonoeuneckue ¢haxkmopsi - BO3PACT, TOJ, YPOBEHb (HHU3UYECKOTO M (PYHKIIMOHAIHHOTO
pa3BUTHsI, COCTOSIHHE 3/I0POBbS, TUTAHKE U JP.;

gaxkmopwl uzuueckoco xapakmepa, oTpaKarolue reorpaduveckue, KIMMaTHYSCKUE YCIOBHUS
CYIIECTBOBAHHS;

ncuxuieckue (paxkmopsi - MOTUBAIUS JCSITEIIBHOCTH, SMOIIMOHATLHBIN HACTPO U .

[Tokaszarens yMCTBEHHOH pabOTOCIIOCOOHOCTH CIIy>KAaT Il MHTETPATbHOW XapaKTEPHCTUKH
(YHKIIMOHATIBHOTO COCTOSHUS OPTraHU3Ma.

Xox padoThI:
1. B tabnume Aadumona (Tabiuia 1) BeraepkuBaiiTe 3a1aHHbIe OYKBBI B TEUCHHUE 4 MUHYT.

Tabnuna 1. KoppektypHslii TecT (Tabnuia AHQpHMOBa)
CXaBCXEBHMAaXHAUCHXBXBKCHAUCBXBXEHAHU
BHXUBCHAaBCaBCHAaEKEaxXBKeXCBCHaAMUCaAUC
HXUCXBXEKBXHMBXEUCHEHMHAUEHKXKUKXEKE
XaKHXCKAaUCBEKBXHAUCHXEKXHCCHAaKCKBX
MCHAUXAECEXKHCHAXEKEXECHUCHAXKEKEKXBHUC
CHAaUCBHKXBaMCHaAaXKEXCHaKCBeeBeaunCHa
KXKEKHEUCHBEXCHAUCKECUKHAECHKXKBUX
AMCHAEXKBEHHXBEAUCHKANKEBHBHKBXaBeE
KaXBEHMVNBHKXHUEHAUKBUEAKEUBAaKCBEUKCB
HKECHKCBXHUECBXKHKBCKBEBKHHUECAaBUEXE
KEMBKaMCHAaCHAaUCXaKBHHAaKCXauUEHAaCHAau
€BXAaKXCHEHUCHAUCKBHBKXBEKEBKBHAUCCH
ABCHAKXAaCECHAMNCECXKBAUCHACAaBKXCHEH



BUKBCHANCHCKXABHUXHBHUXKXCXHBHCHBCAC
HKCXBUBHAQCBUCHBHACHXBXBUCHACHUCKAaHUB
KCHMHCHCCAaCHXBKCBHCHACANCHKBXUKXHKC
CaAaKAaCKXCBCKXCKXHAQHUHCHKABEBCCHAUCCKX
NHCHCUCHBUCXKBXCHBHAKHCXAaUCBKCKHCXC
BXBAaKCHCHANAUCHAKCXKHUBXHHUHKCHANBCCH
CHAaUKBCXKXBCCKHCXHNAaCHAQKCXKBXBXcCaAaccC
CKXCKHAUBKBKXCHUKXUCHAUKXAaKCHAaUCHBK
NHCHAUCUKXAKCHHUHBAUCBKUXBAaUBXCHNUXBHK
XBEKKCUKEXAaUCXCHANHNECXCEXCKECHHUCBHCK
ABCHAXNWAKBCHBCANKBABHXHABXKCECBXXCK
CHaAaBCECKBXCKCHAKXBCHXCBCXKAaCHBXHHUCA
K€EBCXHBUXHBKAUHCCHKXHNAaHCKAaCUBCHUUXAK
KHNCHHCKHBHCXXAaUBCHHAHAUXHUXKBXaHNuCK
NCHKCHKXAaHWMHAaBHCHBCHKAaNCXaHNCCHAaAaBHaAa
NHCKAUNBKXAaKHHCHUBUCKXAaUXBKAaHUCXBBCKBC
HANCUXCKBKHCHAQUCHXHAQNUNCBCXBCKAaNCXUB

2. Ilo oxoHuaHuu pabOTHl MOJCUYHUTANWTE OOIlIEee KOJIWYECTBO MPOCMOTPEHHBIX 3HAKOB (S),
KOJINYECTBO BBIYEPKHYTHIX OYKB (M), 0011ee KoarmuecTBO OYKB, KOTOPOE HEOOX0IUMO OBIJIO BHIUEPKHYTh

B ITpocMOTpeHHOM TekcTe (N) U KOJIMYecTBO OIMNOOK (n).

3. Beraucnure:
KO3 PHULIHMEHT TOYHOCTH BBIOIHEHUS 3a1aHus (A):

A=M/N;

K03 QUIHEHT YMCTBEHHOM npoaykTuBHOCTH (P):

P=AxS;

00BeM 3putenbHol nHdopmanuu (Q, 6UT):

Q=0,5936x S,

rae 0,5936 — cpeanuii 06beM HHGOPMAITUH, TPUXOIALIUIICS HA OJMH 3HAK;
CKOPOCTH MepepadoTKu HHPOpMAIIH, OUT/C:

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

rze 2,807 6ura — noteps nHGOpMALIUU, TPUXOISAIICHCS Ha OJTUH MPOMYIIEHHBIN 3HAK;
T- BpeMs BbINOJIHEHUS 3a1aHus, C;

YCTOﬁqHBOCTB BHHUMAaHUA:

YB=S/N.

4. JlaHHBIE pacyeToB 3aHecuTe B TabmuIty 2. OnpenennTe cpeHErpynnoBbIe 3HAUCHUSI.



Tabnuna 2. Pe3yabpTarhl HCClIeJOBaHMs YMCTBEHHOM pabOTOCIIOCOOHOCTH

JlaaHbIC A

P Q

CII1I YB

NuauBuayanbHbIe

CpeaHerpymnmnoBblie

5. OpUEHTHPOBOYHO OLIEHUTE YMCTBEHHYIO PaOOTOCTIOCOOHOCTH 1O TAHHBIM TaOJIHUIIBI 3.

Ta6smia 3. Kputepun onienku ymctBeHHoro tpyaa (Amunos H.H., 2005)

KonuuaectBo tpyna - KauectBo Tpyza - nomyrieHo
OrneHka
MPOCMOTPEHO 3HAKOB OIHOO0K
OTan4HO bonee 1000 2 ¥ MeHee
Xopor1o 900-1000 3-5
VY 1oBIETBOPUTETTEHO 800-900 6-10
HeynosnerBopurensHo Menee 800 11 u Gomnee

6. OI.[CHI/ITG YPOBCHBb I/IH,[[I/IBI/II[yaJ'ILHOI\/'I pa6OTOCHOCO6HOCTI/I B CPpaBHCHUU CO CPCAHCTPYIIIIOBBIMU
1 OICHOYHBIMH JaHHBIMU.

3ananue sBisieTcs NpodeccuoHalIbHO-OpPUEHTUPOBAHHBIM.
KonTtposmmpyembie komnerenuun: OK 02, OK 04, OK 07, T1K 3.2
Pasnen 1. Kilerka — ¢TpYKTYPHO-(YHKIHOHAILHAS €IMHHUIIA 5KMBOLO
Tema 1.2. CTpyKTypHO-(pYHKIMOHAIBbHASI OPraHU3alHUs KJIETOK

PesyabraT 00ydyeHusi mo Teme: Pa3nuuaTh CyIIECTBEHHbIE INPU3HAKM CTPOEHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOH MPUPOBI.

IIpakTnyeckoe 3ansaTue Nel
BupycHsblie u 6akTepuanbHblie 3a00/1eBanusi. O01Me NPUHIUNBI HCTOJIb30BAHNS
JIEKAPCTBEHHBIX BemecTB. OCO0EHHOCTH NMPUMEHEeHUs] AHTHONOTHKOB.

@opMy/IMpPOBKa 3aJaHHWs: IOJATOTOBBTE YCTHOE COOOIIEHHE C Mpe3eHTalued 00 OJHOM
BUPYCHOM WM OakTepuanbHOM 3a0oyieBaHUU U3 nepeyHs. Pabora BeimosHseTcs B mapax. B cTpykrype
COOOIICHUS U MPE3EHTAUU HEOOXOAMMO OTPA3UTh:

1. Ha3Banue 3ab0eBanus
[Tpu3Haku ¥ CUMIITOMBI 3a00JI€BaHUS
[TyTu nepegaun 3a0oeBaHms
Jlnarnoctuka
Hcnonb3yeMmble IekapCcTBEHHBIE BELIECTBA
Oco6eHHOCTH TPUMEHEHUS] aHTHOMOTUKOB
Mepsi mpodumakTHKH
Hcrounuku nndopmarmu

NIk

IIpumepHBIii epevyeHb BUPYCHBIX U 0aKTepHaIbHbBIX 3200/1¢BAHUI YeJI0BEeKa

BupychHbie nndeknuu:
COVID-19,

TPHIIII,

OPBI,

BUPYCHBIC I'CTIaTUTEI,

BUY,

UH(EKIIMOHHBII MOHOHYKIIEO03,
repriec,


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

BETPsIHAS OCIIA,
KOPb,
KJICIIEBOM SHIIE(DAIUT.

BaKTepHaJILHLIe I/IH!l]eKuI/II/I:

JIM3EHTEpUS,
caJIbMOHEIIE3,
TyOepKyes,
xolepa,

qyMma,
cubupckas si3Ba,
KOKJTFOIII,
CTOJIOHSIK.

KonTtposmpyembie komnerennun: OK 01, OK 02, OK 04

Tema 1.3. CTpykTypHO-pyHKIIMOHATBbHBIE (PAKTOPHI HACJIEACTBEHHOCTH

PesyibraT 00Oydyenusi mo Teme: Pa3nuuaTh CyIIECTBEHHbIE IPU3HAKM CTPOEHUS KIIETOK
OpPraHM3MOB Pa3HBIX LAPCTB JKUBOM MpUpoAbl. OnpenensaTs nociaenoBaTesbHOCTh HykineoTtunoB [JHK u
PHK.

IIpakTnyeckoe 3ansatue Ne2
Pemenne 3a1a4 Ha onpejesieHHe MOC1€10BATEIbHOCTH HYK/I1€0TH/10B, AMUHOKHCJIOT B HOpMe H B
cy4ae H3MEeHeHHs nocje10BaTebHOCTH HyKkiaeoTnaos JHK

He.m,: HAay4YUTbCA PpCIIATb THUIHWYHBIC 3aJa4u Ha OMNPCACIICHUC TOCICAO0BATCIIbHOCTU
HYKJICOTUA0B, aMUHOKHCIIOT B HOPME U B CIIy4da€ U3MCHCHUA MMOCICA0BATCIIBHOCTH HYKJIICOTUI0B I[HK

(I)OpMyJII/IpOBKa 3aJaHuA: pCHINTE 3aJa491 Ha YCTaAaHOBJICHUE ITOCIIEA0BATEIIBHOCTH HYKIICOTHUIOB,
AMHWHOKHUCIIOT B HOPME U B CITy4dac U3MCHCHUA MTOCICA0OBATCIIBHOCTH HYKIICOTU/10B I[HK

3agava 1. Onna u3 nenouek JJHK umeer nocnegoBarensHocth Hykieotun: AI'T ALl 'AT ALLT
HI'A TTT ALI. Kakyroo mnocnenoBaTelbHOCTh HYKJIEOTHIOB KMMeeT Bropas nemnouka JIHK Toit xe
MOJIEKYJIBI.

3amaua 2. [locnenoBaTelbHOCTh HYKJICOTHAOB B Havajie TeHa, XpaHsAIIero nHpopmaimo o Oenke
uHcynuHe, HaumHaetcss Tak: AAA LALl UTDC UTT I'TA T'ALl. Hanummre mnocienoBaTeIbHOCTH
AMUHOKHCIIOT, KOTOPO HAYWHAETCS 1IeTTh MHCYJINHA.

3agayva 3. Yyacrok monekyiasl MPHK cocTtout 3 nmocinenoBarensHocTH HykieoTu10B: ['T[Y-AT'-
ATY-YT'V-IHAT'. 13 kakuX aMHUHOKHCIIOT OyAeT COCTOATh O€JI0K, CHHTe3UPOBAHHBINA HA 3TOH MoJeKye?
Onpenenure nociaea0BaTebHOCTh HyKII€oTH 0B B ienu JIHK, ¢ koTopoii mpown3oiuia TpaHCKPUIILIHSL.

3amaua 4. YyacToKk OEJIKOBOH MOJEKYJIbl COCTOMT U3 CIEAYIOMEH IOCIeA0BaTeIIbHOCTH
AMHWHOKUCIIOT. MCTUOHHH - apFPIHI/IH - AJIaHUH - T'JIMIIUH. OHpeI[eHI/ITC BOSMO)KHYIO IIOCJICA0BATCIIBHOCTD
HyKJeoTH10B B Mosiekyie JJHK.

3anava 5. Kak usmeHurcs ctpykrypa Oenka, ecnu u3 kogupytouieit ero nenu JJHK: I'-A-A-T-I'-T-
A-T'-II-T-A-TI" ynanuts 4-i1 nykineorun?

3amaua 6. Onpenenute Tpumuietsl (antukoaonsl) TPHK, yuyacTBytomue B cunrese Oenka, eciu
koqupyromwuii pparment JIHK cocrout u3z mykneorumos: I'-I'-T-A-I[-I'-A-T-I'-T-I[-A-A-TI'-A. Cxonbko
TPHK yuactByer B cunTe3e Oenka? Kakne aMUHOKHUCIIOTHI 3aKOAMpoBaHbl B 3Toi JIHK?


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

Kpurtepun oueHuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - gomyIieHa oJfHa OuInoKa;

«3» - IOMyIIEHBI 2 OINOKY;

«2» - gomymieHsl 3 1 6osiee OIMMOOK Wi paboTa HE BBHIMOIHEHA.

KonTpoampyembie komnerenuuun: OK 01, OK 02

Pasznen 2. Ctpoenne U QyHKIIUM OPraHu3Ma

Tema 2.4. 3aKOHOMEPHOCTH HACJICAOBAHUSA

PesyabTar o0O0ydyenuss mno Teme: OmnuChIBaTh 3aKOHOMEPHOCTH HACIEJICTBEHHOCTH W
M3MEHYUBOCTH. OmpeaenaTb BEpOSATHOCTh BOSHUKHOBEHHS HACIEICTBEHHBIX MIPU3HAKOB MPU MOHO-, JIU-,
MOJIMTMOPUIHOM M aHAJIU3UPYIOLIEM CKPEIMBAHUU.

IIpakTnyeckoe 3ansitue Ne3
Pemenue 3a1a4 Ha onpee/ieHUe BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB NIPH
MOHO-, 1U-, NOJIUTHOPHIHOM M AHAJIM3MPYIOLIEM CKPelMBAHUM, COCTABIeHHE TeHOTUIINYECKUX
cXeM CKpelnBaHUs

He.m,: HAYYUTBCA PCIIATh TUIIMYHBIC 3ada4u Ha OHNPCACIICHUC BCPOATHOCTH BO3HUKHOBCHUS
HACJICACTBCHHBIX IIPU3HAKOB IIpU MOHO-, TH-, HOJ'II/IFI/I6pI/I)IHOM M aHAJIM3UPYIOUIEM CKPCIIMBAHUU.
(I)OpMy.]II/II)OBKa 3aJaHusA: pCIINTE 3a/la4i, COCTaBHUB CXEMBI CKPCIIINBAHMA.

3amava 1. Y yenmoBeka adbOMHU3M M CIIOCOOHOCTH MPEUMYIIECTBEHHO BIAJETh JIEBOW PYKOH -
peLEeCCUBHBIE ITPU3HAKU, HACIELYIOIINUECS HE3aBUCUMO. KaKOBBI T'€HOTHUIIBI POJUTENIEH ¢ HOPMalbHOU
NUTMEHTALWEH U BIaJICIOMINUX MIPABON PYyKOU, €CIIM Y HUX POJUIICS peOCHOK albOMHOC U JieBmia?

3agaua 2. Y 4eloBeKa NIPaBOPYKOCTh IOMHUHHMPYET HAaJ JIEBOPYKOCTBIO, Kaperjia3ocTb Haj
royoorna3octelo. ['omyOorna3plii npasiia >KEHUIICS Ha Kaperiaa3on npasiie. Y HUX pOAUIIOCH IBOE AeTel
- Kaperyiasblil JeBIa M roixyooriassiid npasma. OT BTOporo Opaka 3TOro K€ MY)XUMHBI C Kaperia3oi
IIPABILION POAMJIOCH JAEBATh KaperjasblX AETeH, OKasaBIIMXCsA npasmamu. OIpenenuTs TIE€HOTHUIIBI
MY>KYMHBI U 00CHX JKEHIIMH.

3amaga 3. Y uyesnoBeka KOCONANOCTh JOMUHUPYET HaJ HOPMAJIbHBIM CTPOEHHUEM CTOIIBI, a
HOpMaJIbHBI OOMEH yTJIEBOJIOB - HaJl caxapHbIM auadeToM. JKeHIrHa, uMeronias HopMaJlbHOE CTPOSHHE
CTOIIBI M HOPMAJIbHBI OOMEH YTJIEBOJOB, BBIIUIA 3aMYX 33 KOCOJIAIIOTO MYKYUHY C HOPMAalbHBIM
oOMeHOM yrieBojoB. OT 3TOro Opaka pOAMIIOCH JABOE JIE€Teil, Yy OJHOTO M3 KOTOPBIX pa3BUBAIAChH
KOCOJIallOCTh, & Yy JPYroro - caxapHblii amaber. MOXHO JIM ONpPENeNWTh TEHOTHIIBI POIUTENEH I10
dbenotuny ux aereit? Kakue emie reHOTUIBI U (DEHOTHUIIBI IE€TEH BO3MOXKHBI B TAHHOUW ceMbe?

3amaua 4. Y Iletn m Camm kapue 11a3a, a y ux cecTpsl Mamm - roinyObie. Mama 3Tux nerei
roryooriasas, XoTs €€ POJAUTEIN UMeNH Kapue ria3a. Kakoil npusnak nomuaupyetr? Kakoit user rias y
nanbl? Hanmummte reHoTUIBI BCeX MepeuncCIIeHHBbIX JIHIL.

Kpurtepun oueHuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - nonyuieHa oJHa ounoKa;

«3» - IOTyIIEHBI 2 OMINOKH;

«2» - nonyuieHsl 3 u 6osee OMMOOK WM padoTa HE BHIIOIHEHA.

KonTtposmpyembie komnerenuun: OK 02, OK 04



Tema 2.5. CuenjieHHOe HacJie0BAHHE NPU3HAKOB

PesyabTar o00ydyenuss mno Teme: OmNuChBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
U3MEHYHBOCTH. ONpeesaTh BEPOSITHOCTh BOSHUKHOBEHHS HACJICICTBEHHBIX TIPU3HAKOB MPH CIETIIICHHOM
HACJICIOBaHUM.

IIpakTnyeckoe 3ansatue Ned
Pemenne 3a1a4 Ha onpe/iesieHHe BePOSITHOCTH BO3HUKHOBEHHS HACJIE/ICTBEHHBIX MIPU3HAKOB
NPH CHEIVICHHOM HACJEeJOBAHMH, COCTABJICHHE TeHOTHIIHYECKUX CXeM CKPeIMBaHHUS

I],'e.m;: HAYYUTBCA PCIIATh TUIIMYHBIC 3ada4M Ha OHNPCACIICHUC BCPOATHOCTH BO3HUKHOBCHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU CUCIIJICHHOM HACJICAOBAHWH.
(I)opMmep()BKa 3aJaHUA: pCIIUTE 3a1a4u, COCTaBUB CXEMbI CKPCIIMBAHU.

3anayva 1. 'ensl A u B cueriensl, cuia crersieHus paBusercs 20 mopranuaam. Kakue rameTsl v B
KaKOM COOTHOIIICHUH OyyT BO3HUKATH B XOJI€ MeH03a Y AUTEeTEPO3UTOTHOTO OpraHnu3Ma’?

3anmava 2. 'eModwins U JATBTOHU3M HACIIECIYIOTCS KaK PEIECCUBHBIC MPU3HAKHU, CICTUICHHBIC C
X-xpomocomoii. PaccTosiHue Mexty reHamu 9,8 MOpraHU/bI.

a) JleBymika, oTer KOTOpPOW CTpajgaeT OJHOBPEMEHHO reModuineld W JaJTbTOHU3MOM, a MaTh
3I0pOBa ¥ MPOUCXOAUT U3 OJAroMOIYyYHOU MO 3TUM 3a00JIEBaHUSM CEMbHU, BEIXOJUT 3aMYyXK 3a 3J0POBOTO
MykuuHy. Onpesienure BepoaTHbIE T€HOTUIIBI U (DEHOTHIIBI IeTel OT ATOro Opaka.

0) Kenmunaa, MaTh KOTOPO# CTpajaia JaTbTOHU3MOM, a OTell reModuIueii, BCTymnaeT B Opak ¢
MYXKYMHOW, CTpajammmM oboumu 3aboneBanusmu. Onpenenure ¢deHoTunsl nereid. Omnpemenure
BEPOSTHOCTH POXKJCHUS JIeTEH B 3TOM ceMbe OJJHOBPEMEHHO C 000€MU aHOMATUSIMHU.

3amaga 3. Kartapakta W TOMUAAKTHINS OOYCIIOBJICHBI JOMHUHAHTHBIMH ayTOCOMHBIMH TECHO
CIETUICHHBIMH T€HaMU (T.€. KPOCCHUHTOBEp He oOHapy kuBaeTcs). JKeHInHa yHaclieoBaga KaTapakTy OT
MaTepu, a MOJUAAKTHIUIO OT OoTHa. Ee My HOpMasieH B OTHOIIEHHH OOOMX MpH3HAKOB. UTO MOXKHO
OXHUAaTh OT UX neTeﬁ: OOAHOBPEMCHHOI'O ITOABJICHUSA KaTapaKThbl U IMOJIUAAKTHUIINU, OTCYTCTBUSA 000uX ITHX
MIPU3HAKOB WJIM HAJIMYUS TOJBKO OJHOM aHOMAJIUU - KaTapaKThl WX MOJIUIAKTHINH?

3anaya 4. I'eH 1BeTHOM CIENOTHI M I'€H HOYHOM CIENOTHI HACJIEAYIOTCS KaK pPELIECCHUBHBIE
CUECIUICHHBbIE ¢ X-XpOMOCOMOW. PaccTostHue MeXay dSTHUMU TeHamMu cocTaBisger S50 MopraHuj.
Omnpenenure BEpOSTHOCTh POXKICHHS AETEH OJHOBPEMEHHO ¢ OOCUMHU aHOMAIUSMHU B CEMbE, TJE KeHa
HMMEET HOpMaJIbHOE 3pEHHE, HO €€ MaTh CTpajiajia HOYHOM CJIENOTOM, a OTell - IIBETHOU clienoToi. Myx ee
HOpPMAJICH I10 3TUM MPU3HAKAM.

KonTposmpyembie komnerennun: OK 01, OK 02

Kpurepuu onennBanmus:

«5» - BCE OTBETHI BEPHBI;

«4» - nomy1ieHa o/iHa OUIMOKa;

«3» - IOmyIIEHBI 2 OINOKY;

«2» - nomyuieHsl 3 u Oosiee OMIMOOK UM paboTa HE BHIIOIHEHA.

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHMBOCTH
Pesyibrar o00yuenuss mno Teme: OmnucbiBaTh 3aKOHOMEPHOCTH HACJE€JACTBEHHOCTH U
U3MEHUYMBOCTU. OnpeensTh TUIl MyTalluu IIPU NIepelade HacIeICTBEHHbBIX IPU3HAKOB.

IIpakTHyeckoe 3ansiTHe NeS
Pemenne 3a1a4 Ha onpege/ieHNe THIIA MYTAIUM NPH Nepeiaye HACIeICTBEHHBIX IPU3HAKOB,
coCTaBJIeHHE TeHOTUIHYEeCKHUX CXeM CKpellMBaHUs



Heab: HayuyuThbcsl pemiaTh TUNUYHBIC 3374l Ha OMNpEJICJICHHWE TUIA MYTallud NpU Iepeaade
HACJIE/ICTBEHHBIX MPU3HAKOB.
DopmMyIMPOBKA 3aJaHHUS: PEUIUTE 33/1a41, COCTABUB CXEMbI CKPEIUBAHUSI.

3amaua 1. B pe3ynbrare MyTanuu Ha ydacTke resa, cogepkamem 6 tpuruietos: ['TL-TI T-IIALI-
ALT-AIT-IIAA, nmpou3onuio 3amMelieHne B TPeTheM TPHUILIETE: BMECTO aJeHHHA OOHApYXEH ITUTO3HH.
Hamnuimre cocTaB aMUHOKUCITIOT B TIOJUIICTITHIE O MyTaIlMU U TIOCIIE Hee.

3amaya 2. Y OONbHBIX CEPHOBUIHOKJIETOYHON aHEMUEH B MOJIEKyJie TeMOIJoOMHA BaJMH
3aMelaeT rIIyTaMUHOBYIO Kucioty. Yem orimyaercs IHK yenoBeka, 60JIbHOTO CEeprOBUIHOKIETOUHON
anemueii, ot JIHK 3m0poBoro yenosexa?

3anaya 3. B ayuiene qukoro tumna (MCXOHBIN I'eH) IPOU30I1ILIa CIe1yoas MyTalus:

Amnens gukoro tuna HII-I'TT-ALL-TTLILT

Mytantssiii amnens HAL-I'T T-ALL-LILILL

Onpenenure Bug Mytanuu. CpaBHUTE (hparMeHThl OEIKOBOM MOJIEKYJIbl, KOAUPYEMOM UCXOTHBIM
¥ MyTaHTHBIM TeHamu. Kakue (eHOTUIUeCKre N3MEHEHHSI MOTYT MOCJIEI0BATh 33 3TUM COOBITHEM?

3anava 4. Kakue u3MeHeHus: Mpou3oHAyT B CTPOCHUHU Oesika, eciid BO (parMeHTEe MOJIEKYJIbI U-
PHK, nmeromem cocra AT'A-I'TIA-YIY-LIVA, npousoiiner 3aMeHa HYKJIEOTHAA B IMOJOXKEHUM 3 Ha
ryaHuH, a B mnonoxeHun 7-Ha aneHuH? IlocTpoiite cooTBeTcTByMOIME KaxkaoMy BapuaHTy u-PHK
(bparMeHT NoJIMUIeNnTHIa U yYaCTOK MyTaHTHOT'O IeHa.

3amaga 5. AxoHaporasus (KapiUKOBOCTb) OOYCJIOBIE€Ha JOMUHAHTHBIM TE€HOM. Y CEMHU U3
BOCBMH POXKJICHHBIX KapJIMKOB POIUTENN ObUTH HOpMaidbHBIMH. OOBICHHUTE, MOYEMY Y HUX POIWIHCH
netu-kapnuku? Kakoit 1o Bua myranuu? Kakumu MOryT OBITH J1eTH B Opake Kapidka ¥ HOpMadbHOU
JKEHIIIUHEI?

3amada 6. Y My»XYUHBI OJMH TJ1a3 Kapuid, a Jpyroi — roiay0oi (mo1o06Hoe sABJIeHrE HAOII0IAaeTCs y
Jaiku U cobaku ansickeH Manamyt). [lonpoOyiite 00BsCHUTBH, Kak 3TO Morjo mpouszonTu? Kakoil Tun
M3MEHYMBOCTH HA0JII0/1aeTCs B IPUBEIEHHBIX MpuMepax?

KonTposmpyembie komnerenuun: OK 01, OK 02, OK 04

Kpurepun onennBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - nomy1ieHa oJiHa OUIOKa;

«3» - mOmyIIEeHBI 2 OIMNOKHY;

«2» - gomyrieHsl 3 1 Oosiee OMMOOK Wi paboTa HE BBHIMOHEHA.

Pasnen 4. Jxouorus

Tema 4.2. [lonyasiuus, coo011eCTBA, IKOCHCTEMbI

PesyabTaT 00yuenus no reme: ONuChIBaTh CBSA3b MEX/Y OPraHU3MOM U CPelOi ero oOUTaHMUs.
YcraHaBIMBaTh CBA3b CTPYKTYPBI U CBOMCTB DKOCUCTEM.

IIpakTnyeckoe 3ansitue Ne6
Pemienye NpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 32JaHUH 10 NIEPEHOCY BelleCTBA U JHEPIrUH B
JIKOCHCTEMAX € COCTABJIEHHEM TPOPHUECKHUX Leneid ¥ mupaMu 0MOMACChI M JHEPIrUH

Heab: HayunTbCd pemIaTh MPAKTHUKO-OPUEHTUPOBAHHBIE PACUETHBIE 3aJaHUS IO IEPEHOCY
BEILIECTBA U SHEPTUH B SKOCHCTEMAX.

dopmyanpoBKa 3aaanms: Pacuer cpoka ucueprianusi IpupoIHBIX PECypCOB.

®adyaa: Pa3BuTHe yenoBeuecKkoro odIecTsa HEBO3MOXKHO 0e3 B3auMOoIeHCTBUS ¢ pupooid. 1o



HEKOTOPOr0 BPEMEHM OTPULATEIIbHBIE IOCIEICTBUS XO3IMCTBEHHOM M WHOHN JEATEIILHOCTU 4YeJIOBEKa
KOMIICHCUPOBAJIN CIIOCOOHOCTBIO TPHPOJHBIX CHUCTEM K camoBoccTaHoBieHHI0. Ho k cepenune
JIBaIIaTOrO CTOJIETUs CUTyaluss W3MEHWIACh: OKpYyXKarollas IPUPOJHAs CPela yKe HE B COCTOSHUU
KOMIIEHCUPOBATh IOJHOCTBIO TOCJIEACTBHSA BO3JEHUCTBUS POCTAa YHMCIECHHOCTH JIOACH M pacHIMpEHUs
IIPOM3BOJCTBA. 3arps3HEHBl BOJA, BO3/yX, PAaCTEHHUs, BBINAAAIOT KUCIOTHBIE TOKIU, 3PO3US BBIBOJIUT
MIOYBBI U CEJILCKOXO35HCTBEHHOTO 000POTa, MOJISPHBIE JIb/bI TAIOT U3-3a NOTEIUICHUS KIMMaTa, NCYE3at0T
MHOTHE BHJBl JKMBOTHBIX W PACTEHHH, HacelleHHe NPUOOpeTaeT XpOHHUYECKHE 3a00JIeBaHUs, PACTET
cmepTtHOCTh. CylnecTByronas ceidyac HMHTEHCUBHOCTb AHTPOIIOIEHHOIO BO3JEHCTBUS BENET HaILy
IJIAHETY K UCTOLLEHHUIO U IErPAJaliH.

3aganme: OueHUTE CPOK HMcUYepHaHMs MPHUPOJHOTO pecypca, €Clid U3BECTEH YPOBEHb J00bIYU
pecypca B TEKyIIEM IOy, a IOTpeOIeHHe PeCypCcoB B IOCIEAYIONIE TOAbI OyeT BO3pacTaTh C 3aJaHHON
CKOPOCTBIO MPUPOCTA €KEroHoro norpediieHus. Kakoil npupoaHblil pecypc UMeeT caMblil JONTHI Cpok
MCYEpPIAEMOCTU U KaKON — HAaUMEHbILNN?

Taoauua 1 - Ucxoaubie JaHHbIE

Peeype Samscpecypea, | Jotummapeens, | ol O,
TP, % B 1O

Kamennslii yrosp 6800 3.9 2
[IpuponHslii ra3 280 1,7 1,5
Hedts 250 3,5 2
Kenezo 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
[unk 0,24 0,006 1,3
Cauner 0,15 0,004 2.2
AnroMuHUH 12 0,016 1,6
VYpan 300 0,2 2

Jlns pacyeta BOCIONb30BaThCs (YOPMYIION CyMMBI WIEHOB Psiia TEOMETPUUYECKON IPOTrpecCuu:
I,_|,_1+%} —1)-q
p=——i (1)
pilels]
rae Q — 3amnac pecypcos,
g — rojioBas 1o0bIYa pecypcea,
TP — npupocT noTpedieHus pecypca,
{ —4HuCJO JeT.

JlorapudmupoBanue BbpaxkeHUs st O naeT clueAyromyr (Gopmyny mis pacdera cCpoka
HcYepnaHus pecypca:
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KonTtposmpyembie komnerenuuu: OK 01, OK 02, OK 07



Tema 4.4. Biusinue aHTPpOnoreHHbIX pakTopos Ha Ouochepy

Pe3yabTaT 00ydeHuss mo Teme: ONUCHIBATH TIIOOATBHBIE M PETHOHAIBHBIE HKOJIOTHYECKHE
npoOaeMbl U MyTH UX MHUHMMU3aiuu. Ilpeanarate crocoObl AecTBUS 1O 0€301MacHOMY HMOBEICHHUIO U
CHIDKCHHMIO BJIMSIHUS UEJOBEKAa Ha TPHUPOJHYIO Cpedy. BwiOmpath Mepel A  COXpaHEHUs
Oropa3zHooOpazus.

IIpakTHyeckoe 3ansaTHe Ne7
OTtxoabl Npou3BOACTBA

I],'e.m;: HU3YUUTHh (DeﬂepaHBHbIﬁ KJIaCCI/I(bI/IKaI_II/IOHHHﬁ KaTaJlor OTxXo40B, HAYUYUTLCH ONPCHACIATH
KO 0TXOJa, €ro HCPapXU4YC€CKyrO IMO3HULIHI0, KJIAaCC OIMMACHOCTHU, arperaTHoc COCTOAHHEC U (1)I/I3I/I‘~ICCKYIO

dopmy.

Xox padoTsI:
Teopemuueckaa uacmp

®denepalbHbIi KIacCU(PHUKAIIMOHHBIN KaTaloOr OTXOJOB - 3TO CIHCOK OTXOOB, COAEpKAIIUN B
cebe KIACCU(PUIIMPOBAHHYI0 M CTPYKTYPUPOBAaHHYIO HWH(POPMAIUIO IO BHJAM HAUMCHOBAHHS H
ompejeNieHusl Kjlacca OMacHOCTH Juist J1Io0oro Bujpa mycopa. [Ipou3BoACTBEHHBIE U MOTPEOUTENbCKHUE
OTXOJIBI - 3TO Cephe3Hast IKOJIOTUYECKast MpodIemMa it 00IIecTBa.

OTx0pI - BElIeCTBa Pa3HOTO MPOUCXOKACHUS, 00pa30BaBIINECs B pe3ybTaTe MPOU3BOACTBA WU
JIPYToil IEATEIbHOCTU YEJIOBEKa!

- TOBapbI UJIU U3JIEJIHs, yTPATUBIINE CBOM CBOMCTBA;

- IPUIIIE/IINE B HETOJTHOE COCTOSHUE;

- YIaKOBOYHbIE MaTepHAIBL.

s obecniedeHust 6€30IaCHOCTH OKPY>KAIOIIEH cpesibl HEOOXOJMMO BECTH OPTraHU30BaHHBIN yUeT
BCEX OCTATKOB JIEATEIbHOCTH KaK YeJoBeKa, Tak u rnmpousBojcTBa. C 31oii nensio 661 pazpadotan GKKO,
KOTOPBIA PerIAMEHTUPYET paboTy MpeanpusTuii B 00JaCTH CHHCAHHUS MATEPUAIOB, YTPATUBIIUX CBOKO
(GYHKIIMOHATBHOCTD, MPUILEIIINX B HEPUTOAHOCTh, TPEOYIOMHUX 3aMeHbl. OHAKO OCHOBHAS IENb €ro
co3maHus - oOecriedeHrne Oe30MacHOCTH YTWIIM3ALWU OTXOJO0B, MX MEPEBO30K; CO3/aHUE YCIOBUH HE
HapYIIAOIIUX KOJOTUYECKUX MPUHIIMIIOB COXPAHEHUS YUCTOTHI IPUPO/IBIL.

B xnaccugukarnmn oroOpaxaercs:

- TPOUCXOKJIEHHWE OTXOJOB, BCEro MATHh BHUJOB (KMBOTHOTO, PAaCTUTEIHLHOTO, MHHEpAIbHOTO,
XUMHYECKOTO, KOMMYHAIbHO-OBITOBOTO);

- arperaTHoe COCTOSIHHME BEIIEeCTBAa, a Takke ¢usndeckas Gopma (OJIOKH, CTPY>KKA, TOIIMBHBIC
JKUJIKOCTH);

- 00pazoBaHue ChIPbsI, XUMHUUECKUN COCTaB, TEXHOJIOTUU TOTYUCHHUS;

- TocJieTHUE UG PB 0003HAYAIOT IKOJIOTHUECKYIO OMTACHOCTD.

®enepalbHbIN K1accu(PUKAIIMOHHBIN KaTalor 0TX0A0B yTBepkaeH [Ipukazom Pocnipupoananzopa
ot 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kog xaxmoro Buga orxo10B umeeT 1 1-3Ha4UHYIO CTPYKTYPY.

[TepBBie BOoceMb 3HAKOB KOJIa MCIIOIB3YIOTCS IS KOJAUPOBAHUS TPOUCXOXKICHUS BUAA OTXOJIOB U
UX COCTaBa.

JIeBATHI W JECATHI 3HAKH KOJa HCIOJIB3YIOTCS NIl KOAMPOBAHUS arperaTHoro COCTOSHUS U
¢buzuaeckoit popmel Buaa orxoaos (I[Ipunoxenue).

OnuHHAIIATHIA 3HAK KOJA - Uil KOJAUPOBAHMSI KJIacCa OMACHOCTH BHJA OTXOJOB B 3aBUCHMOCTH
OT CTENEHU HETaTUBHOTO BO3JICHCTBUS HA OKPYIKAIOILYIO CPEy.

B 11-m 3nake xona mudpa 0 ucnonb3yercs a1t OJI0KOB, TUIOB, IIOATUTIOB, TPYIIT U MOATPYIII; IS
BHJIOB OTXOJIOB 3Hadvamas Iudpa odo3Havaer: 1 - I xmacc omacHoctu; 2 - Il kmacc omacHocTtu; 3 —
III ximacc omacuoctu; 4 - IV xitacc omacHocTH; 5 - V KIIacc OIaCHOCTH.

®denepalibHbIN KIaCCU(PUKAMOHHBIN KaTajJor OTXOAOB, UMEET MATh YPOBHEW Kiaccu(UKaIu,
PaCTOJIOKEHHBIX 110 UEPAPXUUECKOMY MTPUHIIMITY: OJIOKH, TUIIBI, TOATHUIIBI, TPYIIIIBI, TIOIPYIIITHL.

BoiciiuM  ypoBHeM  kilaccuUKalUK  SBISIOTCS  OJOKH, C(HOPMUPOBAHHBIE IO MPU3HAKY
MIPOUCXOXKICHUS OTXO/I0B, OHU 0003HAYCHBI CIICAYIOMUMU ITUPPAMH:



1 00 000 00 00 0 Bbroxk 1. OTXomap!I ceTbCKOT0, JIECHOTO X035CTBa, phIOOBOICTBA M PHIOOIOBCTBA.

20000000000 Bbrok 2. OTx0/1b1 TOOBIYH MOJIE3HBIX UCKOTIAEMBIX.
30000000000 biok 3. OTxop1 06pabaThIBAIOIINX ITPOU3BOICTB.
400 00000000 brnox 4. Otxoapl moTpebsieHUs MPOU3BOJCTBEHHBIE W HEMPOH3BOJCTBEHHEIC,

MaTepHabl, U3JICJUs, YTPATUBIINE MOTPCOUTEILCKHUE CBOMCTBA, HE BOIIC/IIINEC B
Oonoku 1 —3,6-09.

6 00 000 00 00 0 Bbrok 6. OTx0/161 00ECTICUeHUS IIEKTPOIHEPTUEH, TA30M U ITAPOM.

70000000000 biok 7. OTxompl pu BOIOCHA0KEHUH, BOJOOTBEICHUH, NEATEILHOCTH IO cOOpY,
00paboTKe, yTUIM3AIIUH, 00E3BPEIKUBAHHIO, PA3MEIIICHHIO OTXOIO0B.

80000000000 biiok 8. OTx01bI CTPOUTENHCTBA U PEMOHTA.

90000000000 bnox 9. OTxoap! IpH BHITIOJHEHUH OPOYMX BUAOB JACSITEIBHOCTH, HE BOIICAIINE B

omoku 1 —3,6—8.

[TpomymenHbsie U@PB OCTaBIEHBI 11 0003HAUEHUSI PE3EPBHBIX OJOKOB B MPHUHATONH CHUCTEME
KOJMPOBAHUSI.

B ocHOBy Bbl€NEHUS pa3IMYHBIX THUIIOB BHYTPH OJIOKOB TMOJIOKEHBI pa3jHyYHble MPHU3HAKU:
IIPOUCXOXKAECHUE UCXOJHOTO ChIPbs, IPOM3BOACTBEHHAs (TEXHOJIOTHMYECKas) MPUHAMIEKHOCTh MO3ULHH,
XUMHUYECKHUN COCTAaB U XMMHUYECKHE CBOICTBA, arperaTHOE COCTOSIHUE U APYTHE CBOMCTBA.

Hepapxudeckuii mepexol OT THIIOB K MOATPYIIaM COOTBETCTBYET MEPEXOy OT Ooiyiee 00mero K
0osee KOHKpETHOMY U 0oJiee TOAPOOHOMY OMMCAHUIO XapaKTEPUCTUK U CBOMCTB TaHHOTO OTXOA.

[TpuHsATHIE TIpaBHJIa MO3BOJWIM BBECTH CHCTEMY HHU(POBOTO KOAMPOBAHUS OTXOJOB C LENIBIO
dbopmanuzanuu ux o0O3HAUYCHUN U yJoOCTBa cOopa, oOpabOTKM W mepeaayu MHGOPMALUU O JHOOBIX
BUJIaX OTXO/I0B.

B Ttakoii cucreme 010Kk 0003HAYaeTCs KOJOM C OJHOMW MepBOW 3Hadameld mudpoi (Hampumep,
100000 00 00 0), Tun, COOTBETCTBEHHO, ¢ ABYMs (Hampumep, I 10 000 00 00 0), noaTun - ¢ Tpems
(manpumep, 1 11 000 00 00 0), rpynna — ¢ yetslpbMs (Hanpumep, / 11 100 00 00 0), noarpynna — ¢
nsAThIo (Hatipumep, [ 11 110 00 00 0).

Ilpakmuueckas wacmeo
1. Onpenenuth CBOM BapUaHT 3aaHUs, UCTIOIB3Ys TabmuIry 1.
Tabnuua 1 - Ne BapraHTa, COrJIacCHO HOMepa 00y4Jarouierocs B CIUCKE 10 KYPHAIY.

Ne papuanra Howmep cTyzieHTa B CIIMCKE T10 KypHATY
1 1,11, 21
2 2,12,22
3 3,13,23
4 4,14, 24
5 5,15, 25
6 6, 16, 26
7 7, 17,27
8 8, 18,28
9 9,19, 29
10 10, 20, 30

2. Haiitu B cetn MHTepHET DenepanbHblil KiTaccH(pUKAIMOHHBIN KaTanor oTxo10B (OKKO).

3. 3anonHUTh TaOMUIly 2 B COOTBETCTBUU C BapHUaHTOM 3ajnaHus (OJOK, THII, MOATHI, TPYyIIa,
HOArpyINa U BUJ OTX0/a).

4. Onpenenuts 1o kony ®KKO u xonuduxatopy arperaTHoro cocTostHust 1 pusnueckoi GopMsl
(ITpunosxeHue) Kinacc OMaCHOCTH OTX0/1a; arperaTHoe COCTOSHUE U (PU3UYECKy 0 hopMy.

Tabnuma 2
Kox ®KKO HaumenoBanue
bnok
Tun
TloaTun

I'pynma




[Toarpynmna
Bun orxona

Knacc omacuocrtu:
ArperatHoe cocTosiHue U pusnyeckas Gopma:

Hanpumep:
Cmebau KyKypy3vl
Koo ®KKO Haumenosanue
10000000000 | OTXOAbI CEJIbCKOI'O, JIECHOI'O XO3S4HCTBA, PbIEOBOJICTBA u

PhIFOJIOBCTBA

11000000000 | OTXOIbhI CEJIbCKOI'O XO34HCTBA

11100000000 | Omxooet pacmenuesoocmsea (8KI0YAA  O0eAMENbHOCHbL N0  NOO020MOGKe
npooyKyuu K covimy)

11110000000 | Omxooul npu bipauusaniu 3pHOBLIX U 3ePHOO0O0BBIX KYIbMYp

11111000000 | Omxoowvl npu yoopke ypotcas 3epHOBbIX U 3ePHOO0O0BLIX KYIbMyD
11111004235 Cmebau KyKypy3bol

Knacc onacnocmu: V
Aepecammnoe cocmosnue u gpuzuneckas popma: 60I0KHO.

Bapuanr 1
1. 3epHOOTXO/IbI TPEUHXHU.

2. lInamel OypoBbIe MpH OypEeHUH, CBI3aHHOM C J100bIUEH MPECHBIX U COJOHOBATHIX MOJ3EMHBIX
BO/I.
3. [llexyxa opexos.
4. MoposxeHoe, yTpaTHBIIee TOTPEOUTETHLCKUE CBOMCTBA.
5. OTX0ABI IPU OYUCTKE KOTJIOB OT HAKUIIH.
6. 3071a OT C)KUTaHMSI TIBLIU XJIOIKOBOM, OTX0/10B OyMaru, KapToOHa, IPEBECHHBI.
7. OTX0bI TPYHTA IPU MPOBEJACHUN OTKPHITHIX 3¢MIISIHBIX pa00T MPaKTUUECKU HEOTIACHBIE.
8. OUIBTPHI OUUCTKU Macya, IEPEeKayuBaEMOro HAaCOCHBIM 000PYI0OBaHUEM.
Bapuanr 2
. CybOcTpaThl MUHEpaJIOBaTHBIE ISl TEINIMYHOIO pACTEHUEBOICTBA OTPAOOTaHHBIE.
. OTX0/1B1 (XBOCTHI) (hI0TALMU PY]I CEPEOPSHBIX U 30J0TOCOACPIKAILUX.
. KocToukn momoBeIe.
. IlnieBple KOHIIEHTPATHI, YTPAaTUBILNE NOTPEOUTEIBCKUE CBOMCTBA.
. OTXO/bI YUCTKU TEXHUUECKHUX KaHAJIOB KOTEJIbHBIX IOMEIICHUH.
. Ilecok kBapLeBbIi GUIBTPOB OUUCTKH BOJIBI INIABATENbHBIX OACCEIHOB OTPaOOTAHHBIH.
. JIoM KupnuuHOM KJIaJKu OT CHOCA U pa300pKH 3AaHU.
. Konzgencar BogHO-MacIIIHbII KOMIIPECCOPHBIX YCTAHOBOK.
Bapwuanrt 3
. HaBo3 KpynHOT0 poraTtoro ckoTa CBEKHUH.
. Ocaztok 0TCTOS BOJBI THAPOYOOPKH 000PYI0BaHUS arJIoMEpaIiu KEeIE3HbIX PY/L.
. ZKMBIX TOpUMYHBIi.
. Opesiia U3 HaTYpaJbHBIX BOJIOKOH, YTPATUBILKE OTPEOUTENLCKIE CBONCTBA.
. 30JI0LIUTaKH IPU IIPOU3BOACTBE T€HEPATOPHOIO ra3za U3 yIiei.
. @UIBTPBI HA OCHOBE CTEKJIOBOJIOKHA, OTpabOTaHHbIE PU BOJOIMOITOTOBKE.
. OTX0/1bI CTPOUTENBHOTO IIEOHS He3arpsI3HEHHBIE.
. OTX0bI METAHOJIA ITPU €70 XPAHEHHH.
Bapuanrt 4
1. OTX01bl HOCTHIIKK U3 JPEBECHBIX OMWIOK MPH COAEPKAaHUN CBUHEH.
2. OTX0/bl OYMCTKH IPUPOJIHOTO raza OT MEXaHUUECKUX ITPUMECEN.
3. [TaxTa npu cenapauyu CIuBOK.
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4. Cneuomexxaa W3  IIEPCTSIHBIX — TKaHEH, yTpaTUBIIAs TMOTPEOUTENbCKHE  CBOMCTBA,
He3arpsi3HEeHHasl.

5. Konzaencar GpunbTpoB 04UCTKH ra3000pa3HOro TOIUIHBA.

6. Ocaiok OYUCTHBIX COOPYKEHHH JOKAECBOU (JTUBHEBOI ) KaHAIM3AIMHA MAJIOOTIACHBIH.

7. OTX0mpBI IEMEHTA B KyCKOBOU (hopMe.

8. OTxo0apl rpaduTa mpu peMoHTEe rPaPUTOBOTO 000PYAOBAHUS.

Bapuanr 5

1. [ToMeT KypUHBIN CBEXUU.

2. Konnencar ra3oBblii HeTSHOTO (TIOIYyTHOTO) Ta3a.

3. MonoyHast NpoayKUUsl HEKOHAUIIMOHHAS.

4. Crienjoiesx/1a 13 MOJUIPOIIUIICHOBOTO BOJIOKHA, 3arps3HEHHAs (PeHOI0M.

5. OTX0zbl 3a4MCTKU MACIOIPUEMHBIX YCTPOMCTB MACIIOHAMIOIHEHHOTO AJIEKTPOOOOPYTOBAHUS.

6. Mycop C 3alUTHBIX PELIETOK XO3AWCTBEHHO-OBITOBOM W CMEIIAHHOW KaHAIM3aI[uN
MIPAaKTUYECKH HEOMACHBIN.

7. Jlom xene300€TOHHBIX U3IENINH, OTXO/BI )KeJIe300eTOHa B KyCKOBOH (hopMme.

8. JIoM KHCIOTOYIIOPHOTO KUPIIUYA.

Bapuant 6

1. XKunkue oTxo1pl CMbIBa HEUUCTOT IPU YOOpPKE BOJIBEPOB.

2. IIbb ra3004MCTKN KAMEHHOYT OJIbHASL.

3. OTX0/bI IPOOIECHKHU U CEYKH OBCSHOM.

4. Otxonap! haHepsl U U3ETHUI U3 HEE He3arpsi3HEHHBIC.

5. JAMATUIEHTTUKOIb, 0OTPa00TaHHBIN IPU OCYIIKE PUPOIHOTO rasa.

6. n craOunu3upoBaHHbIM OMONIOIMUYECKUX OYHMCTHBIX COOPYKEHUH XO3SHCTBEHHO-OBITOBBIX U
CMEIIAaHHBIX CTOYHBIX BOJ.

7. O6pe3b U JIOM IMICOKAPTOHHBIX JIUCTOB.

8. Jlom pyTepoBOK neyeii v mevHOro 060pyA0BaHUs IPOU3BO/ICTBA KOKCA.

Bapuanr 7
. 'epOuru cumasuH, 3a1peIieHHbINA K UCTIOIb30BAHUIO.
. llInam yroJibHBIN OT MEXAHUYECKOW OUMCTKH IIAXTHBIX BOJ MAJIOOTIACHBIM.
. OBpe3ku 1 OOPHIBKYU LIEIIKOBBIX TKAHEH.
. JIoM 1 0TXO0/1bI 0JI0Ba HECOPTUPOBAHHBIE.
. Caxka npu Co)xUraHUM MasyTa.
. 11 n36BITOUHBII OMOIOrMUYECKUX OYHCTHBIX COOPYKEHUN HeTecoAepKalluX CTOYHbIX BOJI.
. OTX0z1BI IUTYKAaTypKHU 3aTBEPACBILIEH MaIOONIACHBIE.
. JIoM (pyTepoBKHM MUKCEPOB aTFOMUHUEBOTO IPOU3BOICTBA.

Bapuanr 8

03N N KW

1. Otxo0apl cusoca.

2. CyrauHUCTBIE BCKPBIITHBIE TOPOAbI MPAKTUYECKU HEOTIACHBIE.

3. Bpak xeBatenbHON PE3UHKH B IPOU3BOJICTBE )KEBATEIBHON PE3UHKHU.
4. OTxo01pl razer.

5. OTX0zBI IPU OYUCTKE KOTIIOB OT HAKHUIIH.

6. Mycop u cMeT yJIU4HbIH.

7. Otxonbl pyOepounaa.

8. Jlom 0OMypOBKH TAPOBBIX KOTJIOB.

Bapuant 9

1. OTxompI KOpUEBaHUsI THEN.

2. [lecyanble BCKPBIIIHBIE TOPOJIbI IPAKTHUECKHU HEOIIACHBIE.

3. IIbu1b yaiinas.

4. boli CTEKJISITHHBIN PTYTHBIX JIAMII 1 TEPMOMETPOB C OCTaTKaMHU PTYTH.
5. 3ona oT cxxuranus Topda.

6. PactutenbHbIe OTXO/IBI IPH YXO/IE€ 32 TA30HAMU, [IBETHUKAMHU.

7. OTX0/1bl TMHOJIEYMa HE3arpsi3HEHHBIE.

8. OTX0/1bI 3aYMCTKH U MPOMBIBKU ra30MePEKaYNBAIONINX arperaTos.



Bapuanr 10
. OTX0/1bI CE€TEH M CETEMONIMBOYHOTO MaTEpHaia U3 TIOJMaMUTHOTO BOJIOKHA.

. CxanpHbIe BCKPBILIHBIE MOPOJIbl B CMECH MPAKTHUECKH HEOMIACHBIE.

. BepKkuMKM cnagkue.

. OTx01b1 OyMaru v KapToHa, 3arpsiI3HEHHbIE TAKOKPACOYHBIMU MaTepUaTaMH.
. 30J1a OT CHKMTaHUs YTJI1 MaJIOOMNACHAs.

. CMmeT ¢ TeppuTOprHr aBTO3aMPABOYHOM CTAHIIMN MAJIOOTIACHBIM.

. [lImamsl )ene3HOJOPOKHBIE )KeNe300eTOHHbIE OTPaOOTaHHEIE.

. llImaM 0YMCTKHM TaHKOB HE(PTEHAIIMBHBIX CY/IOB.

0NN DN KW~

Ipunoowcenue
KomudukaTop arperaTHOro coctosHus 1 GU3nIeckoi opMbl 0TX0/1a
(IeBATHIN U ECATHIN 3HAKU KOJAQ):

00 - He TpeOyeT onpeieieHust arperaTHOTO COCTOSTHUS B (PU3NIECKOUN (hOPMBI

10 - X)Kunkoe / UnnuBuayanbHbIe BELIECTBA, PACTBOPHI

20 - Tsepmoe / Wcmomb3yercs, €ciid TBEPABIA OTXOJ MPEICTABICH CMECBHIO Pa3INIHBIX
buzndeckux Gopm

21 - KyckoBas ¢opma

22 - Ctpyxkka

23 - BosnokHo

29 - Ilpoune GpopMbl TBEPBIX BEIIECTB

30 - lucriepcHbIE CUCTEMBI

31 - XKuakoe B )KUIKOM / DMYIBCUS

32 - Tepnoe B xxuakom / Cycnensus

33 - TBepnoe B xuakom / Ilacta

39 - IIpourie qucrepcHbIE CUCTEMBI

40 - TBepaple Chllly4yrie MaTepHaIb

41 - Ilopormok

42 - b

43 - Onwiku

49 - IIpoune chlyune MaTepuabl

50 - U3aenust U3 TBEpIABIX MATEPUAIIOB, 33 UCKITIOUYEHUEM BOJIOKOH

51 - U3penue u3 ogqHOro Marepuasia

52 - 3aenust U3 HECKOJIBKUX MaTEePHaIOB

53 - U3nenus, coaepkaniye KuIKoCTb

54 - U3penus, copepxaniue ra3

60 - M3nenust u3 BOJIOKOH

61 - 3nenue U3 0JHOTO BOJIOKHA

62 - 3aenust U3 HECKOJIbKUX BOJIOKOH

70 - Cmecu TBEpIbIX MAaTEPUATIOB U U3EITHI

71 - Cmech TBEpAbIX MaTEpUaJIOB (BKIKOYAs BOJIOKHA)

72 - Cmech TBEPIBIX MaTepUaIOB (BKIIFOYAsi BOJIOKHA) U U3ICTHI

3ananue sBisieTcs npodeccuoHaIbHO-OPUEHTUPOBAHHBIM.
KonTtpoaupyembie komnerenuun: OK 01, OK 02, OK 04, OK 07

Paznen 5. buoJjorus B JKU3HHU

Tema 5.1. BUOTEXHO0JIOTMH B ;KU3HHU KAXKIOT0

PesyabTaTr 00yueHuss 1m0 Teme: AHAIM3UPOBATH OSTUYECKHE ACHEKThl  COBPEMEHHBIX
HCCIIEI0BAHUN B 00J1aCTH OMOTEXHOIOTMY U T€HETUYECKHUX TEXHOIOTHIA.



IpakTuyeckoe 3ansiTue Ne§
Keiicbl Ha aHa M3 nHGOPMAIIUM 0 HAYYHBIX JTOCTHKEHUSIX B 00JIaCTH TeHeTHYeCKUX
TEXHOJIOTHii, KJIeTOYHOH NHKeHEePUH, MUIEeBbIX OMOTEXHOJIOT Uil

DopMy/IHPOBKA 3a1aHNA:

buoTtexHonorus - KOMIUIEKCHAsl HayKa, pa3padaTbiBaolias CocoObl MOMyYeHUs HEOOXOIUMBIX
YeJIOBEKY BEILECTB C IIOMOILBIO JKUBBIX OPraHU3MOB.

Krnerounas mnxeHepust - 3TO METOJl OMOTEXHOJIOTUH - BBIPAIIMBAHUE B CIELUATIBHBIX YCIOBHIX
KYJIbTYpP KJIETOK >KUBBIX OPTaHU3MOB JJIsl IPOBEICHUS UCCIIEI0BAHUH, a TAKKe I MEIUIIMHCKHX 1IeTIeH -
HaIpuMep, BbIpallliBaHNE TKaHEH YyeoBeKa /sl MOoCceNyIoe TpaHCIIaHTal|H.

I'eHHas MHXXEHEpHUs - 3TO MeTOJ OMOTEXHOJIOTMU M HAIPaBICHHE MOJIEKYJSpHOH Ouojoruu, B
pamMKax KOTOPOIo OCYIIECTBISETCS UCCIEA0BaHUE U BbIJEJIEHNE T'€HOB U3 KJIETOK )KMBBIX OPTaHU3MOB JJIs
MOCJIEAYIOLEN MaHUITYJISILIUH.

[Mumesas OMOTEXHOJIOTHS - 3TO NPUMEHEHHWE COBPEMEHHBIX OHMOTEXHOJOTMYECKUX METOJIOB K
IPOM3BOJICTBY U IepepaboTKe MUILEBBIX MPOAYKTOB, a TAK)KE MMIIEBBIX HWHIPEIUEHTOB M IMUILEBBIX
J00aBOK.

B Poccuiickoit @enepanun 2022-2031 rr. oObsABICHbI ASCATHIETHEM HAyKH M TEXHOJOTHH, Tak
Kak 1o pesynbrataM uccienosanus BIIMOM 6onee 70% poccusiH MHTEPECYIOT HOBBIE JIOCTHXKEHHUS B
HayKe U TeXHHKE.

3aganue: HalliuTe ¥ MPOAHATU3UPYNUTE Pa3INYHbIE HCTOYHUKY MH(POpMAH (HaydyHas U yueOHO-
Hay4Has JUTepaTypa, CpeicTBa MaccoBod HH(popmaiuu, cetb MHTepHEeT M Apyrue) mo Teme Keiica.
OTBeThTE Ha BONPOC HA OCHOBE HalJEHHBIX JaHHbIX: Kakue HaydHble TOCTHXKEHUS UMEIOTCS B 00JacTH
TEHETHYECKUX TEXHOJIOTUH, KJIETOUHOW MHXEHEPHHM, MUIIEBbIX OMOoTeXHOoJIOorui? KakoBbl MepCcrneKTHUBBI
pa3BUTHUS JaHHBIX HAIlpaBJICHU B HayKe?

3anaHue BBIMOMHACTCS B MaJIbIX Ipynmnax (3-4 yenoBeka):

1 rpynna - Hayunble noctuxeHus B 00JaCTH T€HETUYECKUX TEXHOJIOTHIA.
2 rpynna - Hayunble TocTHXeHuUs B 00JIaCTH KJICTOYHON HHXKEHEPUU.

3 rpynna - HayuHble 1OCTHKEHUS B 00J1ACTH MUIIEBBIX OMOTEXHOIOT .

3ananue sBisieTcs npodeccuoHaIbHO-OPUEHTUPOBAHHBIM.

IToaroToBbTE yCTHOE COOOIEHHE C MMPE3EHTALUEN, B KOTOPOM HEOOXOIMMO OTPa3UTh:
1. Onucanue KpaTKOM UCTOPUH CO3/1aHUS TEXHOIOTHH.

2. [TpuMepbl HAYYHBIX TOCTHKEHUH.

3. ITonoxxuTenbHbIE OCAEACTBHS NCIIOIb30BaHUs TEXHOJIOTUH.

4. OtpunarenabHbIe MOCIEICTBUS HCIIOJIB30BAHNS TEXHOIOTHH.

5. IlepcrieKTUBBI pa3BUTHS JaHHBIX HAIIPABICHUN B HAYKE.

JI1st co3anust KAYECTBEHHOM MPE3CHTAIIMH He00X0IMMO COOII0IATh PsiJl TPEOOBAHUIA:

Oo61ume 1. IIpe3eHTanus AOKHA HAUMHATHCS C TUTYJIBHOTO CIaija, T/ie yKa3blBaeTCsA TeMa,
TpeboBaHUs CBe/IeHUs 00 aBTOpE M T.II.

2. Ha cpaiimax HeoOXoauMO pa3MemaTh TOJBKO TE3UCHI, KIIOUEBHIE CJIOBA,
rpaduueckre MaTepuabl (CXeMbl, pUCYHKH, TaOIHUIbI, HOTO U T.11.).

3. Ucnonb30BaTh €IUHBIN CTHIIb OPOPMIIEHUSL.

4. Kosnn4yecTBO claiiioB TOJKHO OBbITh AOCTATOYHBIM JUISl PACKPBITHSI TEMbI, HO HE
6omee 20-Tu.

[pudrer 1. Cnemyer uCHonb30BaTh CTAaHIAPTHBIC, IIUPOKO PACIPOCTPAHECHHBIE MIPUDTEHI,
takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;

2. Pa3mep mpudra 11 3aroJIoBKOB - He MeHee 24, 171 nHpopmanuu He MmeHee 18.

3. He pekoMeHTyeTCsl HCTIOB30BaTh Pa3HbIE TUITHI IPU(GTOB B OJHOM MTPE3CHTALIHH.
4. JInst BeIIEneHUs WH(DOPMALMK CIEIyeT MCIOJIb30BATh KUPHBIN IMIPUQPT, KYpCHUB




WA TIOTYCPKUBAHHE.
5. He 3moynoTpe6sTh TpOMUCHBIMU OYKBaMH.

®oH 1. XKenarenbHO KCTIOJIB30BAaTh OJHOTOHHBIN (DOH HESIPKUX MACTEIbHBIX TOHOB.
2. JIns poHa nmpeArnovTUTEIbHBI XOJIOIHbIE TOHA.

Hcnons3oBanu | 1. Ha ogHOM cnaiifie pekoMeHayeTCs HCIOIb30BaTh He 0oJiee 3-X I[BETOB: OJUH IS
e IBeTa dboHa, OJTMH JJI 3ar0JI0BKa, OJIMH JIJISl TEKCTA.
2. lns (hoHA M TEKCTA UCIIOJIB30BATh KOHTPACTHBIC IIBETA.

IIpencraBnenu | 1. PekomeHIyeTcs HCIIONB30BaTh KOPOTKHUE CIIOBA U NIPEIIOKECHHUS.
e udopmaruu | 2. MUHUMU3UPOBATH KOJMYECTBO MIPEAJIOTOB, HAPEUH, IPUIIaraTeIbHBIX.
3. 3aroj0BKH JOJKHBI IPUBJIEKATh BHUMAHUE Ay JUTOPUU.

Ob6bvem He crout 3anmoiHsTh OMH CIAi]I CIMIIKOM O0JIBIIMM 00HeMOM HH()OPMAIIHH: JTFON
uHpopmarn MOT'YT €IMHOBPEMEHHO 3allOMHUTH He Oosee Tpex (akToB, BBIBOJOB, ONPE/ICICHHH.

KonTtposmpyembie komnerenuun: OK 01, OK 02, OK 04

Tema 5.2. BHOTeXHOJIOTHHM B IPOMBIIITICHHOCTH
Pesyabrar 00y4yeHuss mo TeMe: AHAIM3MPOBAaTh OTUYECKHE AaCHEKThl COBPEMEHHBIX
I/ICC.HG,Z[OBaHI/II\/'I B 00J1aCTH OMOTEXHOIOTHH U T€HETUUECKUX TEXHOIOTHIA.

IIpakTH4eckoe 3ansiTue Ne9
Keiicsl Ha aHan3 HHOPMANUK 0 PA3BUTHH NPOMBIIIJICHHBIX OMOTEXHOJI0T Hil

DopMyJIMPOBKA 3aJaHUS:

buotexHonorus - KOMIUIEKCHasE Hayka, pa3pabaThiBaroliasi CriocoObl MONy4YeHUs] HEOOXOMMBIX
YeJIOBEKY BEIIECTB C TOMOIIBIO KUBBIX OPraHU3MOB.

buotexHonorus NpOMBIIIJIEHHAs - MPAaKTUYeCKas BETBb OWOTEXHOJIOTUH, OCYIIECTBIISIONIAS
IUPOKOMACIIITA0HOE TTPOU3BOACTBO OMOMPOAYKTOB IO BCEM CEKTOpaM OMOTEXHOJOTHUU (MEIUIIMHCKOMY,
MUILEBOMY, CEIbCKOX03IHCTBEHHOMY, SHEPIeTUYECKOMY, SKOJIOTMYECKOMY U JIp.).

buonornueckuil CHHTE3 MO3BOJISIET CO3/1aBaTh OTPOMHOE pPa3HOOOpa3ve HOBBIX MPOIYKTOB C
3aJJaHHBIMM CBOICTBaMU. Peub naeT Kak o TpaJUIMOHHBIX 00JacTAX (HanpuMmep, IPOAYKThl MUTAHUS JUIs
4esioBeKa, KopMma JJis JKUBOTHBIX U TakK Jajee), TaKk M NPUHLUIIMAIBHO HOBBIX 0O0JACTSAX (TaKMX Kak
MPOM3BOJICTBO OMOMOJIMMEPOB, IPOU3BOJICTBO OHOpa3IaraeMblX MPOJYKTOB, OMOTOIIIMBO). DTOT CEKTOP
ABJIIETCS B HACTOSIIMA  MOMEHT  MOIIHBIM  JIBUTaTeJeM  pa3BUTUS  OMOTEXHOJIOTMYECKOH
IIPOMBIIIJIEHHOCTH B MUPE.

B coBpemenHoii Poccun cymiecTBytoT KOMILJIEKCHBIE MPOTrpaMMbl [0 Pa3BUTHIO OMOTEXHOJIOTHUH,
Ha KOTOpbIE BBIJCISAIOTCS OI0/KETHBIE CpeACTBA B MUJUIHApaX pyoseil.

3aganue: HailiuTe ¥ NPOAHATU3UPYNUTE pPa3INYHbIE ICTOYHUKY MH(POpMALUK (Hay4Has U yueOHO-
Hay4Has JIMTepaTypa, CpeicTBa MaccoBod HH(popmaiuu, cetb MHTepHET M Apyrue) mo Teme Keiica.
OTBeThTE Ha BOIPOC HAa OCHOBE HANJEHHBIX JaHHBIX: Kakue CylecTBYIOT COBpEMEHHbIE HAIlpaBJICHUS
Pa3BUTHS MPOMBIIUIEHHBIX OHOTexHONOrui? KakoBO NMpUMEHEHHE JaHHBIX TEXHOJOIMH B pa3IMYHbIX
cdepax )KU3HU COBPEMEHHOTO 001IecTBa’?

3aaHue BBIMOJIHAETCS B MaJIbIX Tpynmnax (3-4 yenoBeka):

1 rpynma - [Ipon3BoacTBO hepMEHTOB.

2 rpynna - bBHOTEXHOJIOTHYECKOE MPOU3BOICTBO AMHUHOKHCIIOT.

3 rpynna - [Ipon3BocTBO Mosmcaxapuios.

4 rpymnmna - [Ipon3BoacTBO cyOCcTaHIINN aHTUOMOTHKOB.

5 rpymnmna - [Ipon3BoacTBO GMOTOILUINBA HA OCHOBE APEBECHBIX OTXOJIOB.



3ananue sABIsgeTCs NpodhecCHOoHANTbHO-OPUEHTUPOBAHHBIM.

[ToaroToBbTE yCTHOE COOOILIEHHE C MMPE3EHTALINEH, B KOTOPOM HEOOXOIMMO OTPa3HTh:

1. ChopmynupoBaTh MOHATHE, 00JIACTH UCTIOJIH30BAHUS.

2. I'eorpadus poccuiickux nNpeAnpusTU, 3aHUMAIOLIUXCS TPOMBILIUIEHHBIMH OMOTEXHOIOTUSMHU.
3. CoBpeMeHHbIE JOCTIKEHHS U TMEPCIEKTUBBI Pa3BUTHS B OOJACTH MPOMBIILICHHBIX

OMOTEXHOJIOTHIA.

JLnist co3anust KayeCcTBEHHOU MPe3eHTAMH HE00X0IMMO COOII0AATh Psii TPEOOBAHMIA:

e nHpOpMaIH

OOmue 1. IlpesenTanms noJKHA HAUMHATBCS C TUTYJIBHOTO Claiia, Iie yKa3plBacTCs TeMa,
TpeOoBaHus CBE/ICHUS 00 aBTOpE | T.II.
2. Ha cnaifax HeoOXoAMMO pa3MellaTh TOJbKO TE3UCHI, KIIOYEBbIE CIIOBA,
rpaduvecKkre MaTepruaibl (CXeMbl, pUCYHKH, TaOIHUIbI, GOTO | T.11.).
3. Hcnonb30BaTh €AMHBINA CTUIIb OOPMIICHUS.
4. KonuuecTBo cllaii/loB JOJKHO OBITh JOCTATOYHBIM Il PACKPBITHS TEMBI, HO HE
6omee 20-Tu.
MpudTet 1. Crnemyer mcronp30BaTh CTaHIAPTHBIE, ITMPOKO PACIPOCTPAHEHHBIE MIPUDTHL,
takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;
2. Pa3mep mpudra 151 3aroyioBKOB - He MeHee 24, 11 uHpopmanuu He MeHee 18.
3. He pexoMeHyeTCs UCTIONIb30BaTh pa3Hble TUIMBI LIPU(PTOB B OIHON MpE3eHTaLHH.
4. Jlns BelaeneHus MHQGOpMAIMK CIEAYET MCIOJb30BaTh KUPHBIN MIPUQPT, KypCcUB
WIH TOAYEPKUBAHUE.
5. He 3noynotpe6iarh NponucHbIMU OyKBaMH.
®on 1. JKenatenbHO HCIOIB30BATH OTHOTOHHBIN (POH HESAPKHUX MACTEIbHBIX TOHOB.
2. Jlns ¢hoHA MpeNOYTHTEIBHBI XOJIOIHBIE TOHA.
Ucnonn3oBann | 1. Ha omHoM cnaiifie pekoMeHayeTCs HCIIOIb30BaTh He 0oJiee 3-X I[BETOB: OJUH IS
€ 1BeTa (oHa, OMH /IS 3ar0JI0BKA, OJIUH JUIS TEKCTA.
2. Jlns (poHA M TEKCTA HCIIOIB30BAaTh KOHTPACTHBIE 1IBETA.
IIpencraBinenu PexomMenayeTcs uCnoabp30BaTh KOPOTKUE CII0BA U IIPEAJIOKEHHMS.

N —

MuHUMHU3UPOBATH KOJUYECTBO MPEAJIOTOB, HAPEUUH, TpUIaraTeIbHbIX.
3. 3aroyioBKHU JI0JKHBI TPUBJIEKATh BHUMAHUE Ay AUTOPUH.

O0beM
uHpOpMaIU

He cTouT 3amoyHITh OJIMH CHAMI CIUIIKOM OOJBITUM 00beMOM WH(OpPMAITUH: JTHOIU
MOTYT €IMHOBPEMEHHO 3allOMHHUTH He OoJiee TpeX (pakToB, BHIBOJIOB, ONPEICICHUH.

KonTtposmpyembie komnerenuun: OK 01, OK 02, OK 04, TIK 3.2




4.2. PyOeskHblIil KOHTPOJIb

PyGexubiii kouTpons nmo nuctumianae OY /(.13 buonorust mpooautcs B (GopMe KOHTPOJIBHBIX
paloT Ha OTAETBHBIX 3aHATHUAX MOCIIE 3aBEPIICHHS U3yUEHHsI IEPBOT0, BTOPOIO U YETBEPTOrO Pa3zeiioB.
[Tocne 3aBepiieHHss MATOrO pasfena pyOEKHBIH KOHTPOJIb HPOBOAUTCA B (opMe 3aIluThl Keifca:
IPEJCTaBICHUS PE3YIbTaTOB PELICHHs KEHCOB (BBICTYIJICHHUE C NIPE3CHTALUEH).

4.2.1. KouTpoabHas padora «MoeKy/JIsipHbIi yPOBEHb OPraHU3ALHH KHBOI0»

Pe3yabTaThl 00yyeHusi: XapakTepu3oBaTh CTPYKTYPHO-(DYHKIIMOHAIBHYO OPTaHU3aIUI0 KICTKU
Ha OCHOBE HAOIIOIEHUS.

KonTpoimnpyembie komnerenuun: OK 01, OK 02, OK 04

B pesynbrare ocBoeHus mepBoro paszziena «Kierka — CTpyKTypHO-(pYHKIIMOHAJIBHAS €IUHHIIA
JKUBOT0» 00y4aOIINecss CMOTYT:

— XapaKTepu30BaTh CTPOEHHE U (PYHKIIMU OCHOBHBIX OHMOIOJIMMEPOB, KJIETKU U €€ CTPYKTYpPHBIX
AJIEMEHTOB;

— OIPCACTIATE PE3YJIbTAaThl UBMCHCHUSA TCHETHUYCCKOI'0 KOJ1a B IIpoHecCax MaTPpUIHOI'0 CUHTE34,

— OpraHM30BBIBaTH HAOIOJCHHE OHOJIOTHYECKHX OOBEKTOB HA MOJEKYJISPHOM M KIETOYHOM
YpOBHE.

KonTtponbHast paboTta mpenctaBisier co0oi 3agaHus B TECTOBOWM (opMe pa3IudHOTO YpPOBHS
CJIIOKHOCTH: «HU3KUI», «CPEOHUIN» U «BBICOKHI». B 3aBUCHMOCTH OT THNA M TPYIHOCTH 3aJaHUS €TO
BBHITIOJTHEHHE OIICHUBACTCSI PA3HBIM YMCIOM OallioB. BRIOMHEHNE KaXKIOTO 3aJaHUs «HU3KOT0» YPOBHSI
CJIIOKHOCTH OIleHMBaeTcss | OawtomM. 3a BBIMOJHEHHE 3aJaHUM «CPEIHET0» YPOBHS CIIOKHOCTH B
3aBHCHMOCTH OT TIOJTHOTHI U MIPABUJIBHOCTH OTBETA MPUCBAUBAETCS 0 2 OaIoB.

K 3amanuio «BBICOKOTO» YPOBHS CIOKHOCTH OTHOCHTCS pemieHue 3amad. [lpu mpaBmiibHOM
pEIICHNH 3aJaHUi «BBICOKOT'O» YPOBHSI MPUCBauUBaeTcs 3 Oasia.

Pacnipenencuue 3a1anuii 1o YpOBHSIM CIIOKHOCTH MTPEJACTABICHO B CIISTYIONMICH TaOIHIIE:

YpoBennb IIpouentHoOe
CJIOKHOCTH Bbann cojep:kaHue Tun Bonpocos

3aJaHus 3aJJaHul

Hwuskwmit 1 65% - 3a/TaHMsI ¢ BEIOOPOM OHOTO MPABUIILHOTO OTBETA

Cpennnii 2 15 % - MHO>KE€CTBEHHBIN BBIOOD;
- BOINPOCHl Ha YNOPSAOYMBAHME WJIM YCTAHOBJICHUE
MPaBUIILHOM TOCIIEIOBATEIHHOCTH

Bricokuii 3 20 % - CHUTYaIlMOHHBIE 3aJa4n WIn BOMPOCHI
MpeAyCMaTpPUBAIOIIUE Pa3BEPHYTHIA OTBET

Kputepuu onennBanmsi py0ex HOM KOHTPOJIbHON paOOTHI:

Ouenka IIpoueHT BHINOTHEHHSA
«OTIINYHO» 85-100%
«XOpOLIO» 70-84%

«YJIOBJIETBOPUTEIILHO» 50-69%
«HEYI0BJIETBOPUTEIHLHO» MmeHee 49%




1. Azotucroe ocHoBaHue ajieHuH B MoJiekyie JJHK kommnemenTapHo...
1) ryanuny;
2) HUTO3UHY;
3) ypauuiy;
4) TUMUHY .

2. K mypuHOBBIM a30THCTBIM OCHOBAHUSIM OTHOCSITCAL. ..
1) aneHuH U ryaHuH;

2) ryaHUH U IUTO3UH;

3) UMTO3MH U ypaLu;

4) ypaiuni v aJicHHH.

3. Beibepute ¢pynkuuto uPHK?

1) XxpaHeHue reHeTHYecKoi NH(pOpMaLIUH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;

3) BXOJMT B COCTaB puOOCOM;

4) mepenoc reaernueckoii napopmanuto ot JJHK x pudocome.

4. KnieTku 3yKapuoT HE COJEpIKar...
1) mu3ocom;

2) pubocowm;

3) Me3ocoMm.;

4) xommiekca ["ombaxu.

5. KneTku npokapuoT coaepkar...
1) KJI€TOYHBIN HEHTD;

2) BHIIOMIA3MaTHYECKYIO CETh;

3) pubOCOMBI U ME30COMBI;

4) xomruiekc ['oab1Ku U TU30COMBI.

6. Kakue opranon il BCTpEUarOTCs TOIBKO B PACTUTEIBHBIX KIIETKaX?
1) sHAOMIa3MaTHYECKas! CEeTh;

2) I1acTH/IbL;

3) MUTOXOHIPHH;

4) xommekc ['oabKu.

7. B meTadazHoil XxpoMOCOME BBIJEIISIOT. ..
1) nuieun u neHTpocoMy;

2) IEHTPOCOMY U IICHTPHOJIH;

3) LEHTPUOIU U LEHTPOMEPY;

4) HEeHTpOMEPY U TICYH.

8. K aBroTpodam oTHOCATCH. ..

1) BupycsI;

2) XeMOCUHTE3UPYIOTUE OaKTePHH;
3) rpubsr;

4) mapazutnueckue OaKTepuu.

9. Tpanckpunuus — 3710...

1) cBsi3piBaHre aMmuHOKKCI0THI ¢ TPHK;
2) nepeHoCc aMMHOKHUCIIOTH B pHOOCOMY;
3) yasoenue monekynsl JJHK;

4) cunre3 nPHK na matpune JIHK.



10. Ecnu kogupytoriast 6enok yacTh reHa cogepxkut 6000 map HyKJICOTHIOB, TO CKOJIBKO aMHUHOKHCIIOT B

KOJIMPYEeMOU MoJIeKyJie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeynciieHHbIX 00JIe3HEH, BBRI3BIBAIOTCS BUPYCaMU?

1) TyGepkynes u nudrepus;
2) Audrepus u CITA/L;

3) CIIU/J v rpunm;

4) rpunm u TyOepKyJes;

12. B pe3ynbrate nepBoro AeeHUs: Mei03a MPOUCXOIUT:

1) yBenuueHne HaboOpa XpoMOCOM;
2) yMeHbllIeHHuEe Habopa XpOMOCOM;

3) coxpaHEeHHE UCXOTHOTO HAOOPa XPOMOCOM.

13. Yto npoucxoaut B anagasze Il meitoza?

1) ciupanu3aryst XpoMoCoM;

2) pacxosKJIeHHE K MOJIF0CaM IBYXpOMAaTHIHbIX XpPOMOCOM;

3) PaCXOKACHUC K TTOJHOCAM XPOMATHU/I;

4) pacnonoxeHre XpOMOCOM B IJIOCKOCTH 3KBAaTOPa KJIETKU.

14. YcTaHOBUTE COOTBETCTBUE

Oprasdoun

DyHKIUS

1) pubocoma

A) mepeBaprBaHUE OTMEPIITNX KIETOK

2) XJIOpOILIACTBI

b) doTtocunTes

3) TU30COMBI

B) cunre3 Genka

4) HEeHTPHOIN

I') o6pa3zoBanue BepeTeHa IeIeHUS

15. BBI6epI/IT€ XUMHYCCKUC BJICMCHTBI KJIICTKH, KOTOPBIC BXOJAAT B COCTAB OPTraHUYCCKUX BCIICCTB!:

1) kanmpLuit;
2) yraepon;
3) nuHK;

4) Bomopo;
5) Kucnopos;
6) menp;

7) a3or.

16. YcTaHoBUTE COOTBETCTBUE

["pymIib aMHHOKUCIIOT

IIpencraBurenu

1) He#itpansHbie

A) rIyTamMHHOBAs KUCIIOTa

2) Kucabie

b) mu3una

3) OcHOBHBIC

B) ananun

17. B monexyne JJHK Hykineotuabl, coaepxamue aaeHuH, cocTaBisioT 10%. CkoabKO MPOIEHTOB B

JTAaHHOM MOJIEKYJIe HYKJICOTHIOB, COIEPKAIIUX IUTO3UH?

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




18. B monexyne PHK nykieotusl, coaepxainue ypamui, coctaBisitor — 30% u anenun — 40%. Ckolibko
MPOIEHTOB aJICHWIOBBIX HYKJICOTUIOB conepxkutcs B nenu JIHK, kommemenTtapHoi Toil, HA KOTOpO#
cuHTe3upoBanack 3ta PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Vuactok monekynsl JJHK coctout uz 60 map Hykieorunos. Onpenenure AJUHY TOrO ydacTKa
(paccrosnue mexnay Hykineorunamu B JJHK coctasmsier 0,34 um)

1) 20.4;

2) 24;

3) 10,2;

4) 30.

20. ®parment monekynsl JJTHK conepxut 1230 HykineoTuaabpix ocTaTKOB. CKOJIBKO aMUHOKHUCIOT OyaeT
BXOJUTh B cocTaB Oejka?

1) 205;
2) 410;
3) 408;
4) 360.
ITaJI0OHBI OTBETOB:
Ne 3amanus 1 2 3 4 5 6 7 8 9 10 11 12
OTBET 4 1 4 2 3 2 4 2 4 4 3 2
Ne 3amanus 13 14 15 16 17 18 19 20
OTBET 3 1B; 2b; 3A; 4T 2,4,5,7 1B; 2A; 3b 4 3 1 2

4.2.2. KoutpoabHas pabdora «CTpoeHne u GyHKIIMH OPraHU3MA»

Pe3y.]'II>TaTbI oﬁyqe}mﬂ: HpOFHO3I/IpOBaTB BO3HUKHOBCHHUEC IIPU3HAKOB B X0J1€ MHANBUAYAJIBHOTO
Pa3BUTHA U Pa3MHOXKCHHA OPraHU3MOB.

KonTpoaupyembie komnerennun: OK 01, OK 02, OK 04

B pesynbprate ocBoeHusi BTOoporo pasjaena «CTpoeHune M (DYHKIIMH OpraHu3May oO0ydaromuecs
CMOTYT:

- ONKUCBIBATh CTPOCHHUE U B3aUMOCBA3b YaCTEH MHOTOKJIETOYHOTO OPraHU3Ma;

- XapaKTepU30BaTh CIIOCOOBI PA3MHOKEHHUS,

- ONKUCHIBATh CTAJUU OHTOT€HE3a PACTEHUI, ’KUBOTHBIX U YEJIOBEKA;

- ONUCHIBATh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU U U3MEHUYMUBOCTH.

KontponbHas pabora mpencraBiser co0Oil 3amaHusi B TECTOBOM (OpMe pPa3IUYHOTO YpPOBHS
CIIOKHOCTH: «HU3KHI», «CPEAHUN» U «BBICOKMI». B 3aBHCMMOCTH OT TMIIAa U TPYIHOCTH 3aJaHHUs €ro
BBITIOJIHCHHE OLICHUBACTCSI Pa3HBIM YHCIIOM OaJTOB. BBITIOIHEHHE Ka)I0TO 3aaHUsl «HU3KOT0» YPOBHS
CIIOXHOCTH OIleHHBaeTcst | OamiomM. 3a BBIMONHEHHE 3aJaHUN «CPEIHEro» YpPOBHS CJIOXKHOCTU B
3aBUCHUMOCTH OT TIOJTHOTHI ¥ MIPABWJIBHOCTH OTBETA IPUCBAUBAETCS /10 2 OaJIOB.

K 3agaHuio «BBICOKOT0» YpOBHSI CIIOKHOCTH OTHOCHUTCS pelieHue 3anay. [lpu mpaBuimbHOM
peIIeHUN 3aJaHui «BBICOKOT0» YPOBHS MpHUCBauBaeTcs 3 Oasa.




Pacripeienenue 3ajanuii o YpoBHSM CJIOKHOCTH MPEACTABICHO B CICAYIONICH Ta0IHIIe:

YposeHb IIpouentnoe
CJI02KHOCTH Bana cojiep:kaHue Tun Bonpocos

3aJaHus 3aJJaHuH

Huzkuit 1 65% - 3a/1aHMsI ¢ BEIOOPOM OJHOTO MPABUIILHOTO OTBETA

Cpennnii 2 15 % - MHO>KE€CTBEHHBIH BBIOOD;
- BOINPOCHI HAa YIMOPSAOYMBAHHE WU YCTAHOBJIEHUE
MPaBIJIbHOM MOCIIEI0BAaTEIbHOCTH

Bricokuii 3 20 % - CHUTYaIlMOHHBIE 3a7a4u WA BOMPOCHI
MpeAyCMaTpPUBAIOIIUE Pa3BEPHYTHIA OTBET

Kpurepuu orenrnBanus pyOexHOM KOHTPOJIBbHON pabOThI:

Ouenka IIpoueHT BhINOTHEHHSA
«OTJINYHO» 85-100%
«XOPOIIIOY 70-84%

«yJIOBJIETBOPUTEIILHO» 50-69%
«HEYJOBJIETBOPUTEIHHO Menee 49%

1. Kako#i crmoco6 pa3MHOXKEHUS SIBISIETCS TIOJIOBBIM?
1) BereraruBHOE pa3MHOXKEHUE

2) 'enepaTuBHOE pa3MHOKEHHE

3) IloukoBanue

4) [IpuBuBKa

2. KakoBbI IUTOJOTMYECKHE OCHOBBI MOJIOBOT'O PA3MHOKEHHUS OPTraHU3MOB?
1) Crioco6nocth JIHK K perumukarym

2) [Ipomnecc popmMupoBanus crop

3) Hakomienue sHepruu mosexysnoit AT®

4) Marpuunsrii cuate3 u-PHK

3. Kakue ressl He UMEIOT NTApHBIX AJJIEIbHBIX T€HOB B OpraHu3Me?
1) PeueccuBHbie

2) loMHHaHTHBIE

3) Cuenuiennsle ¢ Y -XpOMOCOMOM

4) CuerieHHbIE ¢ ayTOCOMaMH

4. IToTOMCTBY HE NMEPEeNAIOTCS MyTalluu
1) I'ennsle

2) XpOMOCOMHBIE

3) ComaTtuueckue

4) I'enoMHBIE

5. YKaxuTe TeHOTHIT YeJIOBEKA, €CJIH 10 ()EHOTHITY OH CBETJIIOBOJIOCHIA M TOyOOT Ia3bIi
1) AABB

2) AaBsB

3) aaBB




4) AaBB

6. BnusitHue 0THOTO reHa Ha Pa3BUTHE MHOTHX MPU3HAKOB CBUICTEIBCTBYET
1) O BnusiHUY reHOB Ha (POPMUPOBAHUE TPUIHAKOB

2) O 1enoCTHOCTH T€HOTHUIIA

3) O6 aBTOHOMHOCTH T€HOB

4) O BBICOKOM aKTUBHOCTHU T€HOB

7. Hannuue B raMeTe 0JJHOTO I'eHa U3 Ka)KA0M Maphl ajiieel - 3T0 LUTOJIOTnYeCcKasi OCHOBA
1) XpoMOoCOMHOM TeOpUH HACIEICTBEHHOCTH

2) 3akoHa CILIETUIEHHOTO HACTIEI0BaHUs

3) 3akoHa HE3aBUCUMOI'0 HACJIeI0BAHUS

4) 'unoTe3bl YUCTOTHI FaMET

8. Kak 0003Hauat0TCsi FTeHOTHITBI 0COOEH MPH AUTHOPHUTHOM CKPEIIUBAHUT
1) BeBB x AaAa

2) AaBB x AaBsB

3) AaAA x BeBs

4) Aaaa x BeBB

9. CkonbKO nap ajJbTePHATUBHBIX IPU3HAKOB U3YYaIOT IPU MOHOTUOPUTHOM CKPEIIMBAHUN
1) Onny

2) lee

3) Tpu

4) Yetsipe

10. V opranu3sMoB C OJWHAKOBBIM TE€HOTHUIIOM TIOJl BIUSHUEM YCIOBHUM Cpeabl BO3HUKACT
U3MEHYUBOCTD

1) KomOunaruBHas

2) N'enotunmueckas

3) Hacnencreennas

4) MonudukanmoHHas

11. I3mMeHeHue nocieoBaTeabHOCTH HyKJIeoTH10B B Mosekyie JJIHK - ato myTtarus
1) I'ennas

2) 'enomHas

3) XpoMocoMHast

4) AytocoMHas

12. Kakast 6051€3Hb UesioBeKa - pe3yiIbTaT FeHHON MyTaluu
1) Cunapom npruoOpeTEHHOTO0 UMMYHOACPHUITUTA

2) I'punn

3) CeprioBHIHOKJIETOUHAS aHEMHSI

4) I'enatut

13. Yucras auHMs paCTEHUH - 3TO IOTOMCTBO
1) 'erepo3uroTHsIx hopm

2) OnHOM caMOOMBUISIOIICHCS 0co0U

3) MexcopToBoro rudpuia

4) IByX reTepo3uroTHBIX JIMHUM

14. Yem 3urora oTJIM4aeTcs OT raMeThbI?
1) conepkuT nBOITHON HAOOP XPOMOCOM



2) COIEPKUT OAMHAPHBIN HAOOP XPOMOCOM

3) obpasyercs B pe3ybTaTe OIUIOI0TBOPEHUS

4) obpazyeTtcs myTéM Meiio3a

5) siBAsieTCs MEPBOM KJIETKOW HOBOTO OpraHu3Ma

6) TO cienMaIN3upPOBaHHAs KJIETKA, yU4aCTBYIOIIAS B TIOJIOBOM PAa3MHOKCHUH

15. YcraHoBuTE COOTBETCTBHE MEXK Y IPU3HAKOM U3MEHYMBOCTHU U €€ BUJIOM:

[Tpu3HaK U3MEHYMBOCTH Bun u3ameHunBOCTH
A) o0ycIioBieHa MOSBICHUEM HOBOTO COYETAHHS HYKIICOTH/IOB B TeHE I )MmyTarronHas
b) o0ycnoBiena n3aMeHeHneM Te€HOB U XPOMOCOM 2)KOMOWHATHUBHAS

B) Y IOTOMKOB ITOABJIAIOTCS HOBBIC AJIJICJIbHBIC I'CHBI

') 0cHOBOI CITY)KUT HE3aBUCUMOE PACXOKICHHE TOMOJIOTUYHBIX XPOMOCOM
J1) y ocobeli n3mensercs konuuecTBo uinm crpykrypa JHK

E) o0ycioBnena KoHbroranuei 1 nepeKpeécToM XpoMoCcoM

16. VYcranoBurte MMOCIACAOBATCIIBHOCTL  PA3BUTUA  IMAIIOPOTHUKOB, Ha4YWHAdA CO B3POCIOIro

OpraHu3Ma.
1) pa3BuTHE Ha HUKHEN CTOPOHE 3aPOCTKA MYKCKUX M KEHCKUX raMeT
2) oOpa3oBaHHe Ha HUYKHEI CTOPOHE JIMCTa NalOPOTHUKA CLIOPAHTHUEB CO CIIOPAMHU
3) nepeaBMKEHHUE CIIEPMATO30MI0B K SHIEKIIETKE C TTOMOIIBIO BOJIbI, OIUIOAOTBOPEHUE
4) mpopacTaHue CIIOPHI U pa3BUTHE U3 HEE MAJICHHKOHN 3€JIEHON IITACTUHKH - 3apPOCTKA

5) PAa3BUTHUC U3 3UT'OTHI 3apOAbIIa, KOTOpBIfI IpeBpalacTcsa BO B3pOCIIOC PAaCTCHUC MMAIIOPOTHUKA

17. KakxoBa BEPOATHOCTL POKIACHUSA BBICOKUX JeTen Yy TCTCPO3UTOTHBIX pOIIPITCJ'ICﬁ C HHU3KUM

POCTOM (HU3KOPOCIOCTh JOMUHUPYET HaJ BHICOKUM POCTOM)?
1)0 %
2)25%
3)50 %
4)75 %

18. Ompenenute reHOTUIIBI POAUTENEH, UMEIOIIKUX Kapue Tja3a, €clid B UX IMOTOMCTBE TPH

KaperiasbIX U OJMH royooriasslii peOEHOK (A - Kapue I1a3a JOMUHHUPYIOT HaJl TOJIyObIMHU).
1)aax AA
2) AAx Aa
3) AAx AA
4) Aax Aa

19. Omna wu3 wnenouek JHK cocrour w3 mnykneoruaos: ATL-ALNL-I'AL-I'TT. Kakosa

MOCJIEI0OBATEIbHOCTh HYKJIEOTHUIOB Ha BTOPOH 1iernouke 3Toil mosiekysl JJHK.
1) ATH-ALL-TAL-TTT
2) TUT-I'TT-AT'T-ALILL
3) TAT-TIT-LUTI-LIAA
4) TIT-HAT-LIIA-LITA

20. T'mamkast okpacka apOy30B HaciemyeTcs KaK pelecCuBHBIM Tpu3Hak. Kakoe moTomMcTBO

MOJIYYHUTCH OT CKPCIIUBAHUSA ABYX I'CTCPO3UTOTHBIX paCTeHI/Iﬁ C [IOJOCaThIMU HJ'IO,Z[aMI/I?
1) 25% - c monocaroit okpackoii, 75% - ¢ riaaaKol OKpacKou.
2) 50% - c monocaroit okpackoit, 50% - ¢ rimaaKoil OKpackoil.
3) 75% - c monocaroit okpackoii, 25% - ¢ riaaaKoi OKpacKou.
4) 85% - ¢ monocaToii okpackoi, 15% - ¢ rmaaKoil OKpackoil.



ITajI0HbI OTBETOB:

Ne 3aganus 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 3aganus 13 14 15 16 17 18 19 20
OTBET 2 1,3,5 A1,61,B2,12,01,E2 | 2,4,1,3,5 2 3 3

4.2.3. KoutpoJubHas padora «TeopeTHuecKkue acneKThbl IKOJIOT AN

PesyibTraT 00y4yeHHMsi: ApryMEHTHUPOBAaTH HEOOXOJUMOCTb COXPAaHEHHUS MHOT000pa3us
OpraHU3MOB C LI€JIbI0 OEPEKHOI0 OTHOIIEHUS K OKpY Karollel cpese.

KonTtpoanpyembie komnerenuun: OK 01, OK 02, OK 04, OK 07

B pe3ynbrare 0ocBOCHUS YETBEPTOTO paszeiia « IKOJIOTHsD 00yUJaIomnuecs CMOTYT:

- OTMCHIBATH CBSI3b MEXKy OPTraHU3MOM U CPEIoil ero OOUTaHUS;

- YCTaHABJIMBATh CBA3b CTPYKTYPbI U CBOMCTB SIKOCHUCTEM;

- YCTaHABIIMBATH CBSI3b MEXKY CTPYKTypaMu Ouochepsr;

- OMUCHIBATH II100ATBHBIE U PETHOHATBHBIE IKOJIOTHIECKHE TIPOOIEMBI U ITyTH KX MUHUMHU3AIINH.

KonTponbHast pabora mpeacraBiseT coOoil 3aJaHUs B TECTOBOM (opMe pa3IMyHOTO YPOBHS
CIIO)KHOCTH: «HU3KHUI», «CPEAHUN» U «BBICOKHI». B 3aBUCMMOCTH OT THNA M TPYJHOCTH 3aJaHUS €ro
BBHITIOJTHEHHE OI[CHUBACTCSI PA3HBIM YMCIOM OallioB. BRIOMHEHNE KaXKIOTO 33aHUS «HU3KOT0» YPOBHS
CJIO)KHOCTH olleHuBaeTcsi | OamioM. 3a BBIMOJHEHUE 3aJaHUN «CPEIHET0» YPOBHSA CIIOXKHOCTH B
3aBHCHMOCTH OT TIOJTHOTHI U MTPABUJIBHOCTH OTBETA MPUCBAUBAETCS 0 2 OaIoB.

Pacnpenenenue 3aganuii o ypoBHSM CJI0KHOCTH MPEJICTABICHO B CICAYIONIEH Ta0IHIIe:

YpoBennb IIpouenTHOE
CJIOKHOCTH baan coJep:KkaHue Tun Bonpocos
3ajaHus 3a1aHMit
Huskwmit 1 75% - 3a/1aHMsI ¢ BEIOOPOM OJHOTO MPABUIILHOTO OTBETA
Cpennnii 2 15 % - 33/TaHKS Ha BBIOOP U3 TIPEIIOKEHHOTO CIIHUCKA
Bricokuit 3 10 % - 3aJaHUs Ha COCTaBJICHHE Iap OpPraHu3MOB U3
MIPEIJIOKEHHOTO CITUCKA

Kpurepuu ornennBanms pyoeKHOM KOHTPOJIBbHON pPabOTHI:

Ouenka IIpoueHT BBINOJIHEHHSA
«OTIINYHO» 85-100%
«XOpOLIO» 70-84%

«yJIOBJIETBOPUTEIILHO» 50-69%
«HEYJI0BJIETBOPUTEIHLHO» MmeHee 49%

1 Dkomnorus - HayKa, U3yJaronias:

A) BiIusiHUE 3arps3HEHUHN HA OKPYIKAIOIIIYIO CPELy

b) BausHMe 3arps3HeHuit Ha 310POBbE YelIOBEKa

B) BnusiHME 1€ATETFHOCTH YEJIOBEKa Ha OKPYKAIOIIYIO CPEay

') B3aUMOOTHOIIIEHUSI OPTAHU3MOB C OKpPYXKAIOIIeH MX cpeloil oOuTaHus (B TOM YHCIIE MHOTOOOpaswe
B3aMMOCBS3€H UX C IPYTUMHU OPraHU3MaMU U COOOIIECTBAMHU )




2. TepMUH «IKOJIOTHUS TPEATOKIIL:
A) ApucroTenb

b) B. I'ekkenn

B) Y. Japsun

I') B. 1. Bepnaackuii

3. Craaust pa3BuTusi OMOoCcQepbl, KOT/Ia pazyMHas 4YeJIOBEUeCKasl NEATeIbHOCTh CTAHOBUTCS TJIABHBIM
(onpenenstonuM) GakTOPOM pa3BUTHS Ha HAICH MJIAHETE, HA3bIBACTCS:

A) TexHocdepoii

b) aaTponocdepoii

B) Hoocdepoii

I') cormmocdepoii

4. Tlonynsuus - 310:

A) rpynmna opraHu3MOB OHOTO BH/JIA, 3aHUMAIOIIAs OTIPEIEIICHHOE MPOCTPAHCTBO U ()YHKIIMOHHUPYIOIIAs
KaK 4acTb OMOTHYECKOI0 COO0IIecTBa

b) rpynma opranu3MoB pa3HBIX BHJIOB, 3aHUMAIOIIAsl ONIPEICIIEHHOE POCTPAHCTBO N()YHKIIMOHUPYFOTIAS
KaK 4acTb OMOTHYECKOI0 COO0IIecTBa

B) coBokynHOCTE 0co0el, QyHKIMOHUPYIOIMIMX KaK 4acTh OMOTHUYECKOTO COO0IeCTBa

I') coBokymHOCTH OcOO€l OAHOW CEeMbH, KOHTPOJIUPYIOIIUX OINpeNesieHHOe MPOCTPAHCTBO H
(GYHKIMOHUPYIOIIKX KaK 4acTh OMOTUYECKOT0 coo0IIecTBa

5. CnoxHas mpUpOoJHast CUCTEMA, 00pa30BaHHAsl COBMECTHO JKUBYILIUMHU U CBSI3aHHBIMH JIPYT C IPYroM
BUJaMU, Ha3bIBAETCH:

A) sxocucteMoit

b) 6uotonom

B) 6uonienozom

I') Guocdepoii

6. O6010uKa 3eMiH, HaceJlIeHHAas )KUBBIMU OpraHU3MaMu, Ha3bIBACTCA:
A) 6uocdepoit

b) tponiocdepoii

B) 6uoreonienozom

I') sx30cdepoii

7. [IpupoHOE KUZHEHHOE TPOCTPAHCTBO, 3aHUMAEMOE COOOIIIECTBOM, HA3bIBACTCSI:
A) axocucTeMoit

b) buonenozom

B) 6uotomnom

I') apeanom

8. Coo0111eCcTBO ’KMBBIX OPraHU3MOB M Cpebl UX OOMTaHMSA, COCTABIAIOIIEE €MHOE LEJI0€ Ha OCHOBE
YCTOMYHMBOI'O B3aUMOJEHUCTBHS MEXKY DJIEMEHTAMU JKMBOU U HEKUBOU ITPUPO/IbI, Ha3bIBACTCS:

A) momynsuein

b) sxocucremoii

B) 6uocdepoii

I') 6uorieHo30M

9. Kakue u3 abnoruueckux akropos (1 — Munepansl; 2 — cBeT; 3 — a30T; 4 — KUCIOPOA) IUMUTHPYIOT
pacnpocTpaHeHNE KU3HH B OKeaHe, HO 0OBIYHO HE JIMMUTUPYIOT PAacIPOCTPaHEHHE KU3HU Ha CyIe?
A)l1,2

b) 1,4

B)2,3

2,4



10. Dxonoruveckue (hakTOphI, OKA3BIBAIOIINE HAMOOJbBIIEE BIUSHUE HA YUCICHHOCTh COBPEMEHHBIX
MIPECMBIKAIOIINXCSL:

A) abuoTnueckue

b) 6uotnueckue

B) anTponoreHnHsie

I') abnotrueckue u OMOTHYECKUE

11. CrpoutensCTBO MIIOTHHBI MOXKHO pacCMaTpUBaTh Kak mpumep akTopa:
A) abHOTHYECKOTO

b) 6uoTnaeckoro

B) anTponorenHoro

I') BoOO11IE HE IKOJIOTHUYECKOTO

12. TonepaHTHOCTb — 3TO CIOCOOHOCTH OPraHU3MOB:

A) BbIIEpKUBATh U3MEHEHUS YCIOBUN KU3HU

b) npucnocabiauBaTbcsi K HOBBIM YCIOBHSIM

B) 00pazoBbIBaTh JIOKaIBHBIE (POPMBI

I') mpucnocabinBaTHCS K CTPOTO ONPEAEICHHBIM YCIOBHSM >KU3HU

13. CooTHOLIEHNsI MEXIy DHEPrueil, MosyueHHOH OpraHW3MOM HU3BHE, M €€ PacxXo/0M Ha IMOCTPOEHHUE
TeJla ¥ TIPOLIECCHI KU3HEAEATEIbHOCTH HAa3bIBAOT:

A) SHEpreTUYecKUM OIOIKETOM

b) sHepreTnyeckoi CTOMMOCTBIO

B) sHepreTrueckum pecypcom

I') TerioBeIM Oanancom

14. BHeniHee cX0JCTBO, BO3HUKAIOIIIEE Y MIPEICTABUTENEH pa3HbIX HEPOJACTBEHHBIX BUJIOB B pe3ysbTaTe
CXO/IHOT0 00pa3a KU3HH, HAa3bIBAIOT:

A) KoHBepreHuueiu

b) napasniensHoi 3BoIIOLIMEN

B) xuznennoit popmoit

I') moponoruueckoii ananranuen

15. Tomynanus, KOTopasi 3aHUMAET B COCTaBE OMOIIEH03a OMPEICTICHHOE MOJI0KEHHE, Ha3bIBACTCS:
A) )xu3HeHHON PopMoii

b) sxonmornueckoii HUIICH

B) skoturnom

I') apeanom

16. PacpenenuTe nepedncieHHble PakTOpbl CPeibl 10 TPEM KaTerOpHsM:

buotnyeckue AOuoTuueckue AHTpOHOFeHHBIe

XUWITHUYECTBO, BHIpyOKa JIECOB, BJIXKHOCTh BO3[yXa, TEMIIEparypa BO3[yxa, Mapa3suTH3M, CBET,
CTPOUTENIbCTBO 3aHHM, JaBJI€HHE BO3AyXa, KOHKYPEHIMs, BBIOPOC VYTJEKUCIOrO Ta3a 3aBOJOM,
COJIEHOCTb BOJIBI.

17. 13 npe/UI0)KEeHHOTO CIHCKa COCTaBbTE Maphl OPTraHU3MOB, KOTOPBIE B TIPHUPOJIC MOTYT HaXOJHUTHCS B
CUMOMOTHYECKHX (B3aMMOBBITO/HBIX) OTHOIICHHSIX MEXKAY c000W (Ha3BaHHUS OPTraHU3MOB MOXKHO
HCIIOJIb30BaTh TOJIBKO OJIUH pa3):

myena, Tpud TMOM0Epe30BUK, aKTUHHS, Oepe3a, pak-OTIICNbHUK, KOJOKOJIBYHK, OCHHA, KIIeBEep, Tpul
MMOJIOCUHOBHUK, KJTyOSHBKOBBIE a30T(PUKCUPYIOIITHE OAKTEPHH.

18. M3 mpeayioKeHHOro CHHcKa COCTaBbTE Mapbhl OPraHU3MOB, MEXKIY KOTOPHIMH B MPHUPOAE MOTYT




00pa3oBbIBaThCs Tpoduueckue (MUIIEBBIE) CBS3U (HA3BaHUS OPraHU3MOB MOKHO HCIOIB30BaTh TOJIBKO
OJIVH pa3):

[aIuis, UBa, Tiis1, ameba, 3as1-pycak, MypaBel, BOJHbIe OaKTepuu, KadaH, JISITyIIKa, CMOPOJIMHA, POCSHKA,
MYypaBbHHBIH JIEB, KOMap, THTP.

19. Bribepute 13 CrucKka Ha3BaHUSA KUBOTHBIX, KOTOPBIX MOXXHO OTHECTH K KOHCYMEHTaM BTOPOTO
MOpsIJIKA:

TUTP, AU3EHTepUiiHAs ameba, BOJK, KPOJUK, MBIIlIb, cCapaHya, sICTpeO, KPOKOJIWII, T'yCh, JHCHIIA, OKYHb,
00Xbs1 KOPOBKA, OCIIBIA MEIBEb, MEJIOHOCHAS ITUela.

20. 13 nepevnciIeHHBIX Ha3BaHUI OPraHU3MOB BEIOCPHTE PEIyIIEHTOB:
MeJBe/ib, ObIK, 1y0, Oeika, MOJOCHHOBHK, IIIMIIOBHUK, CKyMOpHS, %a0a, JICHTOUHBIN YepBb, THUIOCTHBIC
OakTepuu, 6a06a0, Kamycra, KaKTyC, IEHUIUILI, JTPOIKIKH.

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

OTBET r 0 B a| B a B 3] r B B a a a §)
Ne zaganus 16
OTBET buoTtnueckue — XUIIHUYECTBO, TAPA3ZUTH3M, KOHKYPEHIIHSL.

AOHOTHYECKHE - BIAXXHOCTh BO3/yXa, TEMIEparypa BO3AyXa, CBET, JaBJICHUE
BO3/yXa, COJICHOCTh BOJIBI.

AHTpOIIOTeHHBIE - BBIpyOKa JIECOB, BBIOPOC YIJICKHCIOIO Ta3a 3aBOJIOM,
CTPOUTEIHCTBO 3JaHUM.
Ne 3ananus 17
OTBET 4era - KOJIOKOIbYMK

rpub nonbepe3oBUK - Oepesa
AKTUHUSA - PAK-OTIIEITBHUK
OCHHa - TpHO MOJJOCUHOBUK
KJIIEBEP - KITYOCHHKOBBIC a30T(DUKCUPYIONIHE OaKTepHU
No 3ananus 18
OTBET JSTYIIKA - [arist
CMOpPOJIMHA - TJIS
3as1-pycaK - TUTP
MypaBeH - MypaBbUHBIN JIEB
KOMap - pocsiHKa

uBa - kKabaH
BOJIHBIC OaKTepHUH - amebda
Ne 3amanms 19
OTBET THTD, BOJIK, ICTPeO, KPOKOIUII, TUCHUIIA, OKYHb, OCIIbIi MEIBEIh
Ne 3amanms 20
OTBET THUJIOCTHBIC OAKTEPHH, TEHUIIUILT

4.2.4. 3amuTa KeiicoB: MpeacTaB/IeHUE Pe3yJIbTATOB PellleHHs KelicoB
Pesyabrar o00y4yeHust 1o Teme: AHAIM3UPOBATh OTUYECKHE ACHEKThl COBPEMEHHBIX
UCClIeIOBaHM B 00,1aCTH OMOTEXHOJIOTUU U TEHETHUECKUX TEXHOJIOTH.

KonTpoaupyembie komnerennun: OK 01, OK 02, OK 04, I1K 3.2

3ammrTa Keiica sBIsSETCs PyOeKHBIM KOHTPOJIEM IO TISATOMY pasneny «buonorus B KuU3HW», B
pe3yJibTaTe U3yueHus: KOTOPOro 00yJaroIuecs CMOTYT:

— aHAJIM3UPOBATh ATUYECKHE ACTIEKTHl COBPEMEHHBIX UCCIIEAOBAHMI B 00J1aCTH OMOTEXHOJIOTHH U
TCHCTUYCCKUX TGXHOHOFHﬁ.

J11st 3amuThI KEMCOB 00yUaromumMcst Heooxoaumo B pamkax BCP nmoarotoBuTs ycTHOE cOOOIIIEHHE



I10 pe3yJIbTaTaM PELICHHS Kelca C MOArOTOBKOW MPE3EHTALMMI.

Kputepuu olieHMBaHMs YCTHOTO COOOLICHUSI:

Kpurepnu baxnbl
oueHuBats 1 6ann 2 day1a 3 6amna
1. CootBeTcTBHE coZIepKaHKe TOKIIana coJiepKaHue JOKJIaa, 3a | COEpKaHUE TOKIaaa
CoJIep KaHuUs JIOKJIa/Ia | JIMIIh YaCTUIHO UCKITIOYCHUEM COOTBETCTBYET
3asBJICHHOM TeMe COOTBETCTBYET OTJCNIbHBIX MOMEHTOB, | 3asIBJICHHOW TEME U B
3asIBICHHON TeMe COOTBETCTBYET MOJTHOU Mepe e
3asBJICHHOM TEME U B packpbIBaeT
MOJTHOM Mepe eé
pacKpbIBaeT
2. CrernieHb packpbiTa MaJiasi 4acTh TeMa PacKphITa XOPOILO, | TeMa pacKpbiTa
PaCKPBITUS TEMBI TEMBI; TIOUCK HO HE B ITOJIHOM 00BEME; | TIOJIHOCTHIO;
uH(pOpMaIMY MPoBeAEH | HHPOPMAITIH IIPECTABIIEH
MIOBEPXHOCTHO; B TpEe/ICTaBICHO 000CHOBaHHBIH 00BEM
U3JIOKEHUU MaTepualia | HeJIOCTaTOYHO; B uHbopmaImy;

OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

OTJICIbHBIX CITyYasx
HapyllleHa JIOTUKA B
U3JI0’)KEHUU MaTepuana,
HE COBCEM JIOCTYITHO

H3JI0KCHUEC MaTCpHraia
JIOTUYHO, JOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO MEepeaTh
CoJIepKaHue JTOKIa1a
B BHJIC NIPE3CHTAIINN

U3 MpeICTaBICHHON
IIPE3EHTALIMU HE COBCEM
MOHSITHA TEMAaTHKa
UCCJIEIOBaHMSL, JeTAIN
HE PaCKPBITHI

Ha OCHOBE
MPEACTaBICHHOMN
npe3eHTaIN
dbopmupyercs obriee
NOHUMAaHHUE TEMATUKU
UCCIICIOBaHMSI, HO HE
SICHBI JICTAJIN

Ha OCHOBE
MPEACTaBICHHON
Mpe3eHTaIH
dbopMuUpyeTCs MOJTHOE
MOHUMaHHE TEMaTHKU
HUCCIIEI0BAHMS,
PaCKpBITHI JeTaNIN

Kpurepuu olieHMBaHUsI IPE3EHTALIMN:

Bananbl
Kpurepuu oueHuBanus
0 1 2
MOJTHOTA UCTIONB30BaHUs | MHPOpMALIHS, uHpOpMaIs, MpE3EHTALNs COAEPKUT

y4eOHOro MaTepuasna

UCIOJIb3yeMasi B
IIPE3EHTALNH, HE
OTHOCHTbCSI K TEME

MpE/ICTaBJICHHAS B
MPE3eHTAlUH, OTHOCUTCS
K TeMe, HO
HEJIOCTaTOYHO TMOJIHO
PacCKpBIBAIOT €€
coJiep)KaHue

HOJTHYO U YETKYIO
uH(pOpMaIHIO,
JOCTATOYHYIO IS
dbopmupoBaHus
IPEICTABICHUS O TEME

JIOTUKA H3JI0KECHUS
Marepuania B
COOTBETCTBHH C IIJIAHOM
M TEeMOI 3aJaHus

Marepuan
MPE3CHTAIH HE
COOTBETCTBYET TEME,
IUIaHa HET

MaTepHua Mpe3eHTAINI
YaCTUYHO COOTBETCTBYET
TEeMe€ 3a/IaHMsl, TUIaH
MOCTPOEH HE TOUYHO

Marepuan,
IIPUBEICHHBIN B
MIPE3CHTALINHN
MMOJTHOCTBIO
COOTBETCTBYIOT TEME
3a7JaHus 1
COCTaBIICHHOMY IUJIaHy




TEPMUHOJIOTHYECKAs U
opdorpapuyeckas
IrpaMOTHOCTh

B IIPpC3CHTAllUN
MIPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKH, HE BCE
TCPMHUHBI IPUMCHCHBI
IO CYIIECTBY

B IIPE3CHTAIIUU
NPUCYTCTBYIOT
opdorpaduueckue
OIMOKH, TEPMHUHBI
NPUMEHEHBI BEPHO

B IIPE3CHTAIINN
OTCYTCTBYIOT

opdorpaduueckue
OIMOKH, TEPMHUHBI
NPUMEHEHBI BEPHO

AKKypaTHOCTb H
OPHUTHHAJILHOCTH
MOCTPOCHUS

IIPE3CHTAIUS
IMOCTpOEHa 0e3 yJera
KOMIIO3HIINN
cliaiijioB, 0e3
COOTIOICHUS
TpeOOBaHU K
mpudram u
[[BETOBOMY

0 OpMIICHHUIO

Npe3eHTAIHs TOCTPOCHA
C y4eToM TpeboBaHUH K
0(hOpPMJICHHUIO, HO HET
€AMHOTO 0(OPMIICHUS
ClaiaoB

Ipe3CHTALHS
MOCTPOEHA B ITOJIHOM
COOTBETCTBHUHU C
TpeOOBaHUAMU
ohopMITCHHS,
UCIIOJIb30BaH
OPUTHHATLHBIN MTOX0/T
K ohopMiIeHUIO
clangoB

IIIxaja nepesoaa 6a/JI0B B OTMETKY:

17-15 6amnoB - «5»
14 - 9 6amwoB - «4»
8-6 6aIoB - «3»

Menee 6 6aIoB WM OTCYTCTBUE PAOOTHI - «2»




4.3. IIpomesxkyTouHas arrecranus (1uddepeHunpoBaHHblii 3a4eT)

[Ipomexyrounas arrectanus no aucuuiuinHe (mpeamery) OVY]JI.08 buonorus mpoBoguTcs B
dbopme auddepeHIUPOBAaHHOTO 3a4eTa. 3aJaHnue BKIIOYAET B CeOS: TECTOBBIE BOIPOCHI, HANPABICHHBIC
Ha IIPOBEPKY YCBOEHUSI TEOPETUUECKOr0 MaTepuala, U 3a/ladd U 3aJaHus, HalpaBICHHBIE HA IIPOBEPKY
c(pOPMHUPOBAHHOCTH NMPAKTHUECKUX YMEHUI.

Yacts 1 cogepxut 15 3ananuii ¢ BBIOOPOM OAHOIO BEPHOI'O OTBETA M3 yeThipeX U 10 3amaHuii ¢
BbIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, HAa COOTBETCTBUS OHOJOTMUECKUX OOBEKTOB, HPOLIECCOB U
SIBJICHU.

Yacte 2 comepxuT 4 3ajayd W3 Pa3HbIX TeM JUCLHUIUIMHBL U 1 HpPaKTUKO-OpPUEHTHPOBAHHOE
3aJjaHue.

KonTtposmpyembie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Yacte 1
B 3apanusx 1-15 BpiOepuTe 0AMH NPAaBUJIbHbII 0TBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMBLI COCTABJISET MOJIEKYIJIA

1) ne30KkcHpUOOHYKIEUHOBON KUCIIOTHI;

2) pubOHYKIJIEMHOBOM KHCIIOTHI;

3) nununa;

4) monucaxapusa.

2. VIAJIEHUE JUMEPOB TUMMWHA B MOJIEKYJIE JJHK [TPOUCXOAUT B [TPOLIECCE
1) TpancBepcHy;

2) penapauuu;

3) peruMKanuu;

4) Tpa"cgopmarum.

3. JUIA OBPA30BAHUS JIMIIUJHOI'O BUCJIOSI BAXHBI B3ANMOJIEMCTBUS MEXIY
MOJIEKYJIAMU JIMITNAOB:

1) BOJOPOHBIE U HOHHBIE,

2) MOHHBIE U KOBAJICHTHBIC,

3) KoBaNeHTHBIEC U THAPO(HOOHBIE;

4) Tonbko TUaPOdHOOHBIE.

4. VIAJIEHUE JUMEPOB TUMMWHA B MOJIEKVYIJIE JIHK I[TPOUCXOAUT B [TPOLIECCE
1) penapauuuy;

2) Tpanchopmanuy;

3) TpaHcBepcuw;

4) perIiKaIuy.

5. U1 KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIOT;

2) HyKJICOTH/IOB;

3) rMKoreHa;

4) pochommmumos.

6. BITIPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBIITAETCS 3A CHET
1) TpaHCKpHUIIIINY;

2) peayIuIMKaIuy;

3) nenarypanuu;

4) ciupanu3aiuu.

7. BIIATOAAPA KOHBIOI' AT U KPOCCUHI'OBEPY ITPOUCXOAUT

1) yBennueHHEe YnciIa XpOMOCOM BIIBOE;

2) 0OMeH reHeTHYEeCKO# nH(popMaIiuen MeX 1y TOMOJIOTUYHBIMU XPOMOCOMaMHU;

3) yMeHbILIEHHE YHCIIa XPOMOCOM BIBOE;

4) yBenuyeHHe YKciia ramer.



8. IIOJIMITEINITU/HBIE HEITM CUHTE3UPYIOTCA HA PUBOCOMAX, HAXOAAILIMXCA:
1) B tuT0301€ ¥ MOTUDHUITUPYIOTCS TAKXKE B IIUTO30JIE;

2) B LUTO30JI€, 3aTeM MOIU(UIMPYIOTCS B anmapare I oibpku;

3) Ha MeMOpaHe HI0TIa3MaTUYECKOTO PETUKYTYyMa, 3aTeM MOIUPUIIUPYIOTCS B anmapate [ onbmku;
4) B IMTO30J1€, 3aT€M MOJAUPUIIUPYIOTCS B TFOMEHE JTU30COMBI.

9. MIHTPOHBI BCTPEYAIOTCS B TEHAX

1) TonbKO SyKapUOT apxebaKTepuil;

2) ByKapuoT U 3yOaKTepHii;

3) aybakTepuii U apxeOaKTepHii;

4) apxebaKkTepuil U 3yKapHoT.

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKUNX BEIIECTB B KJIETKE [TPOUCXOAAT

1) o6pazoBanuem mosuexyn ATD;

2) ¢ 0OCBOOOXK/IEHUEM DHEPIUY;

3) pacuiernieHueM BeIIeCTB;

4) ucroNIb30BAHUEM SHEPIUU.

11. U3 OJJHOM MOJIEKVYJIbI HYKJIEMHOBOM KHCJIOTHI B COEJUHEHMU C BEJIKAMU
COCTOUT

1) MuTOXOHIPHS;

2) XpoMOCOoMa;

3) ren;

4) XJI0pOoIIacT.

12. JOYEPHUE XPOMATUABI CTAHOBATCA CAMOCTOATEJIBHBIMU XPOMOCOMAMU
I[TOCIJIE

1) cnapuBaHus TOMOJIOTHYHBIX XPOMATH/I;

2) oOMeHa y4acTKaMu MEXTy TOMOJIOTHYHBIMU XPOMOCOMaMH;

3) pazaeneHus COEUHSIONIEH X IEHTPOMEPHI;

4) BbICTpauBaHUsl XPOMOCOM B 3KBAaTOPHAJIbHOM IJIOCKOCTH KJIETKH.

13. TEHETUYECKUM KOJI - DTO:

1) Habop KJIETOYHBIX T€HOB;

2) HyKJICOTH/IHAs [IOCTIeI0BATEIbHOCTD ICHA,;

3) reHeTuvecKas SKCIpPECCHs;

4) cucrema 3anucH TeHeTUYeCKON HH(OPMALIUH.

14. BKAKUX U3 IIEPEYUCJIEHHELIX OPTAHEJIJI CAMA I BBICOKASI KOHIIEHTPAILIMS Ca?t
1) siape;

2) MUTOXOH/IPUSIX;

3) nuTorasme;

4) anmmapate ['onbmku.

15. KAKUE 13 INEPEUNCJIEHHBIX HUXXE CTPYKTYP KIIETKM HE UMEKOT MEMEBPAHbBI
1) TM30COMBI;

2) XJIOpOILIacThI,

3) SAAPBIIKY;

4) anmapat ['onbmxu.

ITAJIOHLI OTBETOB:

Ne 3amanus 1231415161 7]18]19] 10| 11 12 13 14| 15

OTBET 1121413412131 4] 2] 3| 4] 2|3

B 3apanusx 16-25 Bpi0epuTe HECKOJIBKO NMPABWIbHBIX 0TBETOB WJIH YCTAHOBHUTE COOTBETCTBUE WU
MOCJIeI0BATEIBbHOCTD:

16. BOCCTAHOBUTE B HNCTOPUYECKOM IITAHE IIOCJIEAOBATEJIBHOCTb 5TAIIOB
BO3JAEUCTBUA YEJIOBEKA HA BUOCDEPY:



1) ycunenue BIUsSHUS Ha IPUPOLY C KOPEHHBIM NIPEOOPA30BAHUEM YaCTH IKOCUCTEM;

2) U3MEHEeHHUe SKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE pOCTa TPAB MyTeM UX BbDKUTAHUS U T. 11.;

3) rno0anbHOE M3MEHEHHE BCEX JKOJOTHYECKMX KOMIIOHEHTOB B II€JIOM B CBSI3M C HEOTPAHUYCHHOM
WHTEeHCU(UKAIUEH X0351iCTBa;

4) CBepXMHTEHCUBHAS 0X0OTa 0€3 PE3KOr0 H3MEHEHHSI YKOCHCTEM B ITEPHO/] CTAHOBJICHHUS YEIIOBEYCCTRA;

5) Bo3zeiicTBHe Moael Ha Onocdepy NUITb KaKk OOBIYHBIX OHMOJIOTHYECKHX BHIOB.

17. BBIBEPUTE ITIPOLIECCHI, IIPOTEKAIOIIME B I[TPO®ASE ITIEPBOI'O JIEJIEHH S MEMO3A

1) oOMeH ygacTKaMH XpOMOCOM;

2) Habop xpomocoM u umcio monekyia JJHK B knetke — 4n4c;

3) neneHue LEHTPOMEDP XPOMOCOM;

4) popmupoBaHue BEpEeTEHA JCIICHUS;

5) BeICTpanBaHUE XPOMOCOM I10 SKBATOPY KIETKH.

18. KAKHUE ITPOLIECCBI ITPOUCXOAAT B KJIIETKE B ITEPUO/] MHTEP®A3bI?

1) cnupanu3anus XpoMocoM;

2) penymnukanus mosiexys JTHK;

3) pacTBOpeHHE SAAECPHOM 0O0IOUKHY;

4) cuHTe3 OEJIKOB B IIUTOILIA3ME;

5) cunre3 uPHK B smpe.

19. MAJIBIE KPYI'OBOPOTBI VYIJIEPOJA B BUOC®EPE MOI'YT OCVYILECTBJIATBHCA
CJIEAYIOIIMM ITYTEM:

1) yrimekucnslii ra3 BeIASNIEeTCS B aTMocdepy B mporiecce (OTOCHHTE3a B JHEBHOE BpeMs, a B HOYHOC
BpEMSI €T0 YaCTh MOTJIOMIAETCS PACTEHUSMHU U3 CPEIbI;

2) YIIIEKHMCIBIA Ta3 TOTIONIaeTCs U3 aTMocdephl B mporecce POTOCHHTE3a B THEBHOE BPEMs, a B HOYHOE
BpPEMSI €T0 YaCTh BBIJICISIETCS PACTCHUSIMH B CPEJLY;

3) yriekucnbiid ra3 atMocdepsl MOTJIONIaeTcs B mpoiiecce PoTocuHTe3a ¢ 00pa3oBaHUEM OPTaHUYECKHUX
BEIIECTB, @ C TUOENbI0 PACTEHHWH M KUBOTHBIX MPOUCXOJUT OKHUCICHHE OPTaHHMYECKHUX BEIIECTB C
BBIJICJICHHEM YTJICKHCIIOTO Ta3a;

4) yraoekuciblid a3 atMocdepsl moriomaeTcs B mporecce GOTOCHHTE3a, a MPHU JABIXaHUU BBIACISETCS B
atmocepy;

5) yrieKkucnslii Ta3 aTMocdepsl oriomaeTcs B npouecce GOTOCUHTE3a, a MPH CKUTAHUU OPraHUYECKUX
BEILIECTB BBIJEISAETCS B aTMOC(hepy.

20. YKAXUTE ITOCJIEJOBATEJIbBHOCTbD ®A3 OIUIOAOTBOPEHU .

1) cnusiHue TaMeT, WIM CHHTaMMIA;

2) AMCTaHTHOE B3aMMOJICICTBHE U COIMKEHNE TaMET;

3) KOHTaKTHOE B3aUMOJICHCTBUE FaMET U aKTHBAIIHSI TATICKIICTKH.

21. YCTAHOBMUTE IIOCJIEJOBATEJIBHOCTh CTAJIM MHAUBUYAJBHOI'O PA3BUTUSA
YEJIOBEKA, HAYUNHAA OT 3UTI'OTHI.

1) popmMupoBaHuE YETHIPEXKAMEPHOTO CEP/ILIa;

2) oOpazoBaHue 01aCTOMEPOB;

3) bopMupoOBaHUE HEPBHOU CUCTEMBI;

4) popmupoBaHUE ME30ICPMBI;

5) oOpa3zoBaHue IBYXCIOHHOTO 3apObIIIIa.

22. BBIBEPUTE TPU ®YHKIUHN TVIABMATUYECKOM MEMBPAHBI

1) obecnieunBaeT MOCTYIUICHUE B KIIETKY HOHOB M MEJIKUX MOJIEKYIT;

2) obecrnieunBaeT MepeIBUKEHNE BEIIECTB B KIICTKE;

3) OTrpaHUYMBAET IIUTOITIA3MY OT OKPY’KAOIIEH CPE/Ibl;

4) y4acTBYyEeT B TIOTJIOIICHUH BEUIECTB KICTKOM;

5) mpuiaeT KIeTKe KeCTKyIo Gopmy;

6) cyxut matpureit s cuate3a uPHK.

23. BBIBEPUTE JABA IMTPU3HAKA HE [HOAXOAAIMNE AJISA OITMCAHUA TPAHCKPUIILINNU YV
OYKAPUOT

1) oOpa3oBaH¥e NOTMHYKICOTHTHOM IIETIH;

2) COeqMHSIOTCS HyKJICOTHIBI, COICPIKAITUE IE30KCUPHO03Y;



3) matpuuei cayxut mosiekyia JJHK;

4) MPOUCXOIUT B SIZIPE;

5) yasoenune monekyinsl JJHK.

24. YCTAHOBUTE ITOCJIIEJOBATEJIbBHOCTD ITPOLHECCOB SMBPUOHAJIBHOI'O PA3BUTHUA
I[TO3BOHOYHbIX ) XMBOTHbIX:

1) 3aknajKa 3a4aTOYHBIX OPTraHOB 3aPO/bIIIIA;

2) HanpaBIICHHBIC TICPEMEIICHHSI KJIIETOK B UX TUPPEPEHITUPOBKA;

3) pa3BuTHE HEPBHOM TUIACTHHKH,

4) cnusiHAe STHUICKIICTKHU U CIIEpMAaTO30U/1a U 00Pa30BAHKE 3UTOTHI;

5) dopmupoBaHrEe MHOTOKIETOYHOTO OJTHOCIOWHOTO 3apO/IbIIIA.

25. YIIOPAJOUUTE NCKOITAEMBIE ®OPMbI HEJIOBEKA 110 BPEMEHU CYILIECTBOBAH I,
HAUMHAS C CAMOU JPEBHE ®OPMBI:

1) Yenoek ymernblii;

2) KpomaHbOHIIBI;

3) Heannepranblibl,

4) YenoBek MpsMOXOISIIIHIA;

5) ABCTpaJIONUTEK.

ITAJOHLI OTBETOB:

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

OTBET 542,131 1.4 245|345 23,1 | 2543,1| 1,34 25| 45,2,3,1 | 5,1,43,2

Yacth 2
B 3apganusx 26-30 pemnre 3aga4u:

3aganue 26. 3agaua Ne 1. Onpenenure, kKakas OKpacka IIBETKOB Oy/IeT y pacTeHHI ropoxa, moly4eHHBIX
OT CaMOONBUICHUSI TOMO3UTOTHBIX POJIUTEILCKUX (POPM C KPACHBIMU U C O€JIBIMU IIBETKAMH, a TAKXKE OT
UX CKpELIMBaHUS MEXIY COOOM.

Pemenue. O6e poautenbckue GOpMbl TOMO3UTOTHBI, TO3TOMY 3aMMCh CKPEIINBAHHMN OYIET CIIEAYIOMISH:

— ot camoonbiieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT IepeKkpecTHOro onbleHus: P: AA X aa.

I'omo3uroTHbie (OPMBI JAIOT €IWHCTBEHHBIM THI TaMeT, U MO3TOMY IMPH UX CIUSHUHM OyJeT MOIydeH
eauHCTBEHHBIN UM MoTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBet. 1. KpacHOIBeTKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (POPMBI C KPACHBIMU IBETKAMH. 2.
Bce nmoToMku pacTeHuii ¢ 6esbIMH LIBETKaMU OyAyT Oe0oIBETKOBBIMU (OHU BCETAa TOMO3ZUTOTHBEI). 3. Bee
pacTeHHssT OT CKpPCUIMBAaHUS  KPACHOIBETKOBBIX T'OMO3UTOTHBIX C  OEJOLBETKOBHIMU  OyayT
KPaCHOIIBETKOBBIMH (JIOMUHAHTHBIN ()EHOTHI ), HO TE€TEPO3UTOTHBIMU T10 TCHOTHITY .

3aganue 27. 3agaya Ne 2. Ha peGenka c¢ [ rpynmnoii KpoBu B poJIoMe NMPETEHAYIOT IBE POJIUTEIbCKHIE
Hapsl:

— 1 mapa: mats ¢ I, oren ¢ IV rpymnmoit kposy;

— 2 napa: marts co I, oren ¢ Il rpynmnoi kposwu.

Kaxoii nape npunaanexut peOeHok?

Pemenne. PeGernok ¢ [ rp. kpoBu mo rernotuny — [°I°. Takoe coderanue amieneil BO3SMOKHO TOJBKO B
cllyyae, €ClIi TaMeThl M OTLa, U MaTepu OyayT coaepkaTh amienu [1°. CinenoBaTenbHO, 3Ta KOMOMHAILUA
T€HOB MOTJIa OCYIIECTBUTHCS TOJIBKO MPH 3auaTHH peOeHKa B clydyae BTOPOW Maphl, KOTJa MaTh M OTEll
reTepO3UTOTHI. 3alNIIEM CXEMY CKPELIMBaHMS:

P:TATI° @xIBI° &; GP: 0,5 A+ 0,5I°; GJ: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBuaHO, UTO MepBasi CyINpyKeckas Mapa NpeTeHJ0BaTh Ha ATOr0 peOeHKa HE MOXET, T. K. Y He€ MOTYT
ObITh etu TosbKo co I u 11l rpynnamu kpoBu:

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



OtBeTt. PeOeHOK pUHAIIICKUT BTOPOH Mape Cynpyros.

3ananue 28. 3agaua Ne 3. Onpenenure cpeHU pa3Mep JIUCTOYKOB Y O€TI0ro KiieBepa, MOJIYyYCHHOTO OT
CKpEIIMBAaHMS T€TOPO3UTOTHBIX PACTEHUM C JIUCTOUYKaMU 10 1 7 MM COOTBETCTBEHHO.

Pemenue. OnpenensieM reHOTUIIBI U 3aITHUCHIBAEM CKpPEITUBAHUE!

P: V bav x V by v; onpeznensem rametst: G: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; moay4aeM moTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBert. [lonyueno 4 Tuna eHOTUNIOB U TEHOTUIIOB B PABHBIX COOTHOLIEHUIX. 13 HUX 1715 mepBoro Oyner
XapaKkTepHa CBEPX/IOMUHAHTHOCTh (CPEAHUN pa3Mep JTUCTOUYKOB 18 MMm).

3aganme 29. 3agaua Ne 4. [lpoananmsupyiTe XapakTtep IMepeladyd PEleCcCUBHOTO, YaCTUYHO
CLIEIJICHHOTO € MI0JIOM, HACJIEICTBEHHOr0 3a00J1€BaHMsl OT MaTepH K IOTOMKaM.

Pemenne. P:9X aX a IX AY A 6onmbna F1: 9X AXad XaY AF2:9X AXa; PXaXa ;4 XAY A;
34X aY A 6ompHA

Otser. bosie3ns nepenaeTcss 0T MaTepPH Yepes3 ACTEN U IPOSBIISIETCS TOJIBKO Y BHYYEK.

3aganue 30. 13 snemeHTOB coolmiecTBa (TOJIEBKA, 3€PHO 3J71aKOB, (DMIIMH, XOPEK) COCTABHTE MHUILEBYIO
LeMb 1 HA OCHOBAHUU MPAaBUJIA KOJOTMUYECKONW MUPAMUIBI ONPEAEIUTE, CKOJIBKO HY’KHO 3€pHa, YTOOBI B
JIeCy BBIPOC OJIH (PHIIMH Maccou 2,5 K.

OrtBer:

3epHo 1aKoB MEInk-1oneBKa Xopek Ounun
2500 kr 250 kr 25 kr 2.5 kr

B Yactu | m Yactu 2 mpexacraBieHbl 3alaHus, OTHOCSALIMECS K TPEM YPOBHSAM CIIOKHOCTH:
«HHU3KUN», «CPEOHUI», «BBICOKHI». B 3aBHCHMOCTH OT TMIA M TPYJHOCTH 3aJaHUS €rO BBIIIOJHCHHE
OLIGHUBAETCS Pa3HbIM YMUCIOM OayioB. BhIMomHEHME KaKIOTrO 3a/laHUsl «HU3KOTO» YPOBHS CIO0XXHOCTU
oueHuBaercd 1 6ajuioM. 3a BBIOJHEHHE 33JaHUN «CPEJHET0» YPOBHS CIIOKHOCTU B 3aBUCHUMOCTH OT
MOJTHOTHI ¥ IPaBUJILHOCTH OTBETA MIPUCBAUBACTCA 10 2 OAIOB.

K 3agaHuio «BBICOKOT0» YpPOBHS CIOKHOCTH OTHOCHUTCS PEILIEHUE CUTYallMOHHBIX 3a7ad. 3a
BBINIOJTHEHUE 33JaHUHM «BBICOKOI'0» YPOBHS B 3aBHUCHUMOCTM OT IOJHOTHl M TNPAaBUIBLHOCTU OTBETA
npucBauBaercs A0 3-X 6ayuioB.

3alaHusl «HU3KOIO» U «CPEIHEr0» YPOBHEHN CIIOKHOCTU MPOBEPSIIOTCS aBTOMaTHUecKU. OTBETHI Ha
3aJJaHUs «BBICOKOT'0» YPOBHS MPOBEPSIOTCS B PyYHOM PEXHUME.

Pacripenenenue 3amanuii o ypoBHSM CIIOKHOCTH MPEACTABICHO B CJICAYIOIICH Ta0muIe:

YpoBennb IIpouenTHOE
CJIOKHOCTH baan coaep:KaHue Tun Bonpocos

3a/aHus 3alaHuH

Huzkuit 1 50% - 3aJJaHUS ¢ BLIOOPOM OJHOTO MPABUIILHOTO OTBETA

Cpennuit 2 33% - MHO>KE€CTBEHHBIH BBIOOD;
- BOIIPOCHI Ha  YNOpPsSIOYMBAHHE WIH
YCTaHOBJIEHHE MPaBUIbHON MOCIIEI0BATEIbHOCTH

Beoicokuii 3 17% - 3ajayd, NpeIyCMaTpUBAIOIIME Ppa3BEPHYTHIN
OTBET




Kpurtepuu oueHuBaHus:

Ouenka IIpoueHT BbINOJHEHUSA
«OTJIIMYHO 85-100%
«XOPOIIOY 70-84%

«YJIOBJIETBOPUTEIILHO» 50-69%

«HCYOOBJICTBOPUTCIIBLHO»

Mmenee 49%
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