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Paccmotpena Ha 3acegaHuy NpeIMETHOW (LIMKJIOBOM) KOMHUCCHM CIELU-
anbHOCTH 21.02.05 «3eMenbHO-UMYIIECTBEHHbBIE OTHOIIEHUS» NPOTOKOJI Ne 3 oT
«27T» oxTsa0ps 2023 roja.

PexomennoBana MeTtonnueckuM coBETOM (pruiMaiia K MCHOJIB30BAHUIO B
yyeOHOM mpoiiecce no crneruaibHoctd 21.02.19 3emiieycTpoilcTBO, TPOTOKOI
Ne 3 ot «21» Hos16ps 2023 roxa.

VYreepxkaena dupexkropom u CoBeroM ¢uiamana mpoTokosa Ne 2 ot «21»
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COJEPKAHME

1. IMacnopr GpoHIa OLIEHOYHBIX CPECTB

2. ®OH/I OLIEHOYHBIX CPEACTB ISl TEKYILEW aTTECTAlUU



1. IlacmopT OLEHOYHBIX CPEACTB MO AucHunInHe «buosorus

OneHouyHbIe cpeACcTBa O OUONIOTHH IPpeIHa3HAYEHBI JIJIS TPOBEICHUS TEKYIIET0, pyOeKHOTO
(TeMaTU4eCKOro) KOHTPOJIS U IPOMEKYTOYHOM aTTeCTally MO JUCHUIIIIMHE.

KoHTposib 1 olieHKa pe3ynbTaToB OOy4YeHHUS OCYIIECTBIISIETCA IPEroAaBaTesieM B Ipoliecce
MIPOBEJICHUS MPAKTUYCCKUX 3aHSATHH, TECTUPOBAHUS, a TAKXKE BBHIMOTHEHUS OO0 YYarOIIUMUCS
WHIUBUAYAIBHBIX 3aJlaHUl, MIPOEKTOB, HcciaeaoBaHui. Pe3ynbTaTel 00ydeHus Onpeaensior,
YTO OOY4YaIOIINECs JOJKHBI 3HaTh, TOHUMATh U JIEMOHCTPUPOBATH IO 3aBEPILICHUN U3YUCHUS
JUCIUIUIAHBI.

Jliis hopMupoBaHwsi, KOHTPOJSI U OIIEHKH PE3YJIbTATOB OCBOCHHS YICOHOUW TUCITUTLIMHBI FC-
MOJIb3YETCs CHCTEMa OIICHOYHBIX MEPONPUATUH, MPEACTABIAIONIAs COO0M KOMIUIEKC Y4eOHbIX
MEPOTPHUATHIA, COTJIACOBAHHBIX C Pe3yJIbTaTaMu OOY4YCHHSI ¥ CPOPMYIUPOBAHHBIX C YIETOM
OI'OC COO (mpenmetHsbie pe3ynsTaThl o guciuruinae) u I'OC CIIO.

Cucrema OLIEHOYHBIX MEPOTIPUATHM, CIIPOCKTUPOBAHHAS IO TUCIIUIUINHE

«buomnorusy, npeacraBieHa B MacopTe OLEHOYHBIX CPpeACTB (Tabnuma 1).



Ta0muma 1

[TaciopT OLIEHOYHBIX CPEACTB MO TUCUUILUIMHE «bromorus»

Pasgen 1

KaeTka — cTpykTYpHO-QYHKIMOHAIBLHAS €JUHUIIA SKUBOTO

PesyabTatel 00yyenus

XapakTepu3oBaTh CTPYKTYPHO-(YHKIMOHATBbHYIO OPTaHU3ALMIO KIETKU HAa OCHOBE HAOIIOICHUS

Tema

PesyibraThl 00y4eHus o TeMam

OneHoYHOe MepONpPHUSTHS TEKYLIETo
KOHTPOJIs

Ouenounbie cpencTa

Tema 1.1
buonorus xak

HayKa

OrmmcrIBaTh MCTOAbI MCCIICAOBAaHHUA Ha
MOJICKYJIADHOM U KJIIETOYHOM YPOBHE

1. 3amonHeHue TabIMLBI C OMMCAHUEM
MCTOOOB MI/IKpOCKOHI/IPOBaHI/IFI C UxX
JOCTOMHCTBAMHU U HEJOCTATKAMH

2. 3anonHenue TabuIbl «BKiajg yueHbIX B
pasBuTHE OUOIOTHI»

1. TaOnuupl ¢ ONMCAHUEM METOLOB
MHUKPOCKOITHPOBAHHUSI C HX
IOCTOMHCTBAMH U HEJOCTATKAMU

2. Tabmuia «Bkman y4eHbIX B pa3BUTHE
OHOJIOrHI

Tema 1.2 Pazmuyats cymecTBeHHbIe Mpu3Haky cTpoerns| 1. OueHuBaeMas JUCKYCCHS IO BOTIPOCAM 1. [lepedyeHp BOIPOCOB K OLIEHUBAEMOH
CTpyKTYpHO- KIETOK OPraHM3MOB Pa3HBIXLAPCTB JKUBOW | MEKLIUU JUCKYCCUH
(yHKUMOHANbHAS | TIPUPOABI 2. Pa3paboTka MEHTATBHOI KapThl 1O 2. MeHtanbHas KapTa 10 KacCH(UKAIHKT
OpraHu3aLus [IpoBoauTh HaOMIOIECHNE KIETOUHBIX CTPYKTYp| KIacCH(DUKAIMK KIETOK M UX CTPOCHHIO HA KIIETOK M UX CTPOEHUIOHA IPO- U
KJIETOK 1 UX M3MEHEHUH C MOMOLIBIOMUKPOCKOIIA | IPO- U AYKapPHOTHYECKHUX U I10 IIAPCTBAM B 3YKapHOTUYECKUX U MO IAPCTBAM B MUHU
MHHH IpyIIax Tpymnax
3. BhlnonHeHne NpakTHYECKUX PaboT: 3. Otyer no npakTUYeCKUM paboram
«CTpoeHune KIeTKu (pacTeHus, ’KMBOTHbIE, TPHObI)
¥ KJIETOYHbIE BKJIIOUEHHS (KpaxMmas,KapoTHHOUIBI,
XJIOPOIIACTBI, XPOMOILIACTHI),
«ITpoHnmaemocTs MeMOpaHbl (M1a3MOJIH3,
JIETIIIa3MOJIH3)»
Tema 1.3 Pazmuyars cymecTBeHHbIe Mpu3HaKK cTpoeHus| 1. OpOHTABHBIA OTIpOC 1. Iepedyenp BOpPocoB K
CrpykTypHO- KJIETOK OPTaHW3MOB Pa3HBIXIAPCTB KMBOHW | 2. PaspaboTka rioccapust (poHTaNBEHOMY OMpOCY
(yHKIMOHANLHBIE | TIPUPOJIBI 3. Pemenne 3amay Ha ompesiereHue 2. Tnoccapuii ¢ ompe/ieeHHbIM
(axropsl Onpenensatb Mociea0BaTeNbHOCTD T0CJIE0BATENBHOCTH HYKJIEOTH/I0B TepeyHeM TePMUHOB
HACJIEICTBEHHOC nykieotuoB JJHK u PHK 3. 3ajgaun Ha onpeseeHrHe
TH TI0CJIEI0BATENIBHOCTH HYKJICOTHIOB




Tema 1.4 O0Mmen

OnuchIBaTH OCHOBHBIC OHCPrCTUYCCKUCH

1. OpoHTanbHBII OMPoC

1. [lepeyenp BOPOCcoB K
(bporTaBEHOMY OTIpOCY

BEIIECTBU IUIACTHYECKHE TIPOLIECCHI KIETKH (0OMEH 2. 3anonHeHue CPaBHUTENbHOM TAOHIIBI

TIpeBpalieHue BEIIECTB, XeMO-, POTOCHHTE3) XapaKTEePUCTHK TUTIOB 0OMEHA BEIIECTB 2. CpaBHutesbHast TaONUIA XapAKTEPUCTHK
SHEPrHH B TUIIOB OOMEHa BEIIECTB

KJIETKE

Tewma 1.5 XapakTepr30BaTh KU3HEHHBIN IUKIKICTKH | 1. OOCyX/eHne 10 BONpocaM JeKIuu 1. TlepeueHpb BOIPOCOB ISt
KuzHeHHbli 2. Pa3paboTKka JIEHTB BPEMEHHM JKH3HEHHOIO o0CyX/1eHUs

IIMKJT KJIETKH. LUKJIa 2. JlenTa BpeMeHH KHU3HEHHOTO IUKIA

Murtos. Meiio3

Pa3nen 2

Crpoenne u QyHKUHH OPraHH3Ma

PesyibTarsl 00yuenus

MOB

HpOF HO3HUPOBATb BOBHUKHOBCHUC ITPU3HAKOB B XOAC UHAWBUAYAJIBHOT'O PA3BUTHA HPA3MHOKCHU OPTaHU3-

HUS, KUBOTHBIE, YENOBEK) C KpaTKOWXapakTepH-

CTHKOH UX (YHKIIHIt

3. TloAroToBKa M MPE/ICTABICHUE YCTHBIXCO-
oOmmenuii ¢ mpe3eHTanuell (MMMyHHUTET,H-
(eximoHHble 3a007€BAHUS, SMUAEMHIH,BAK-
LAHALINS)

Tema Pe3yabTaThl 00yyeHus no tremam Oneno4Hoe MepoONpUATHS TEKYLIero KOHTPOJIS OnenouHble cpeacTBa
Tema 2.1 OmuceiBaTh CTpOeHHE M B3auMocBsA3buacTedl | 1. OueHuBaeMas THCKyCCHs 1. Ilepeyenp BOMPOCOB K
Crpoerue MHOTOKIIETOYHOTO OpraHH3Ma 2. Pa3paboTKa MEHTaNbHON KapThl TKaHEH, op- OLICHHBAECMO¥1 JICKYCCHH
OpraHusMa TaHOB U CHCTEM OPTaHOB OPraHU3MOB (pacTe- 2. MeHTasbHas KapTa TKaHel, OpraHoB

¥ CHCTEM OPTaHOB OPraHM3MOB (pacTe-
HUS, KMBOTHBIE,YENOBEK) C KPATKOM
XapaKTePUCTHKOM UX QyHKIMIA

3. TlpesenTamys u ycTHOE COOOMIEHNMECO-
TJIACHO [IEPEYHIO TEM




Tema 2.2 ®opmbr | XapakTepn3oBaTh croco0bipasMHOKEHUS | 1. OpoHTATBHBINA OMPOC 1. [lepeyenp BOPOCOB K

Pa3MHOKEHUS 2. 3anonHeHue TaOMHUIIBI C KPATKON Xapak- (ponTansHOMY OmpOCY

OpraHu3MoOB TePUCTHKOI M mpuMepaMu hopMpazMHO- 2. Tabnuia ¢ KpaTKoii XapakKTePUCTUKOH 1
’KEHHUsI OPTaHU3MOB npumepamu (opMpa3MHOKEHHUs Opra-

HU3MOB

Tema 2.3 OnuchIBaTh CTafM¥ OHTOTEHE3aXKHBOTHBIX 1. Pa3paboTka JIeHTbI BPEMEHH C XapaKTePUCTUKO# 1. JleHta BpeMeHH C XapaKTEpPUCTHKOH

Ontorenes 11 4enoBeKa 3TaroB OHTOTEHE3a OT/IEbHOM IPYINON JKUBOTHBIX | 3TAIlOB OHTOrEHE3A0T/EIbHOM IPyIIOo

KMBOTHBIX U ¥ 4eJI0BeKa TIOMUKPOTPYIIIaM ’KMBOTHBIX U YENOBEKA 10 MUKPOTPYIIIaM

9elloBeKa 2. Tect/ompoc 2. Bompocsr s tecta/Ilepeuctnb

BOIPOCOB K OIPOCY

Tema 2.4 3akoHo-
MEpHOCTHHACIIE-
JIOBaHUA

OrmmcrIBaTh 3aKOHOMCPHOCTHU HACJICACT-
BCHHOCTHU U I/I3MCH'II/IBOCTI/IOHpellCJIHTL BC-
POATHOCTbL BOSHUKHOBCHMS HACJICACTBCH-
HBIX IPU3HAKOB IIpA MOHO-, IH-, TIOJIUTHO-
pUAHOM U aHAJIM3UPYIOLICMCKPCIIBA-
HUHU

1. OpoHTaNBHBIH 0MPOC

2. Tect 1o BompOCaM JICKIUHA

3. Pemenue 3aa4 Ha onpejielieHie BEPOSTHOCTH
BO3HUKHOBEHHSI HACIIE/ICTBEHHBIX MPU3HAKOB MPH
MOHO-, JIHi-, TOJIUTHOPHIHOM U aHAIM3HPYHOIIEM
CKPENIMBAHKH, COCTABICHHE TEHOTHITHYECKUXCXEM
CKpEIMBAHHUS

1. ITepeyeHpb BOIPOCOB K
(poHTanBEHOMY OHpOCY

2. Bompocs! st Tecta

3. 3aja4n Ha OMpEIENeHNe BEPOSTHO-
CTH BO3HUKHOBEHHS! HACIE/ICTBEHHBIX
TIPU3HAKOB TIPH MOHO-, JIU-, TIONHUTHO-
PUIHOM 1 QHATH3UPYIOLIEM CKPEIIUBa-
HUH, COCTABIICHHE TCHOTHITNYSCKUX
CXeMCKPELIMBAHUSI

Tema 2.5 Cuen-
JIEHHOE HacJIe-
JI0BaHUE TIPH-
3HAKOB

OmnuchBaTh 3aKOHOMEPHOCTH HACTIEICT-
BEHHOCTH M M3MeHUnBOCTHOTIPEIENATH Be-
POSITHOCTb BOSHMKHOBEHHSI HACTIE/ICTBEH-
HBIX TIPU3HAKOB TIPH CLIETIICHHOM Ha-
cJIEOBAHUH

1. Tecr

2. Paspabotka rioccapus

3. Pemienne 3a71a4 Ha OnpeieNieHre BEPOATHOCTH
BO3HUKHOBEHHS HACJICICTBEHHBIX PU3HAKOB TPH
CLEIUICHHOMHACIIEI0BAHNH, COCTABIECHNIE TeHOTHIIN-
YECKUXCXEM CKPEIIMBAHUS

1. Bompocs! mist Tecta

2. T'noccapuid, ¢ Ompe/eeHHbIM
TIEPEYHEM TEPMUHOB

3. 3anaun Ha ompeIeeHHe BEPOSIT-
HOCTH BO3HUKHOBEHHSI HACTIE/ICT-
BCHHBIX ITPU3HAKOB MPUCHCTIIICHHOM
HACJIE/IOBAHHH,




Tema 2.6 3akoHo- | OmHCHIBAaTH 3aKOHOMEPHOCTH HACIIEICTBEH- 1. Tecr 1. Bompocs! s Tecta
MEPHOCTUM3MEH- | HOCTH M M3MEHYMBOCTH OnpenenaTh TUI 2. Perienue 3a1a4 Ha OMpPEICICHUAE THITA MYTa- 2. 3ajaun Ha OTpE/ICIICHHE THIIA MYTa-
YHBOCTH MYTAIU{ TIPU Tepeaye HacaeICTBEHHBIX MK TIPU TIepesiade HACIIEeICTBEHHBIX MPU3HA- WY TIPH [Iepe/iaue HaClIeICTBEHHBIX
TPU3HAKOB KOB, COCTABJICHUE T€HOTUITHYECKIUXCXEM CKpe- NPU3HAKOB, COCTABJICHUE T'€HOTUITHYE-
I[MBaHKsA (0 TPYIIIaM) CKHX CXeMCKpeluBaHus (10 rpymmam)
Paspen 3 Teopust 3Bos0OIHIH

Pesyabrar 00yuenns

ApryMeHTHpOBaTh HEOOXOIMMOCTh COXPAHEHHS MHOTO0OPA3hs OPTaHM3MOB C IIEIbIO OEPEKHOTO OTHOMICHHS K
OKpYy>Karolel cpene

Tema PesyabTaThl 00y4eHns mo TeMam OUEHOUHOE MEPONPHSTHS TEKYILErOKOHTPONs Onenounbie cpeacTa
Tewma 3.1 XapakTepu30BaTh MPEANOCHUIKUH 1. OpoHTanbHBIH Ompoc 1. Iepeyenb BOpoCOB K
Hcropus JIBIDKYILHE CUJIBI BOBHUKHOBEHHS 2. Pa3paboTka NEHTHI BPEMEHU Pa3BUTHS (ponTansHOMY OmpOCY
HBOJIIOLOHHOTO MHOTroo0pasus BUJIOB 3BOJIIOLMOHHOTO YYEHHUS 2. Jlenta BpeMeHHU pa3BUTHS
YUEHHS 3BOJIIOLMOHHOTO YUEHHS
Tema 3.2 Xapakrepu3oBaTh MPEANOCHUIKUN 1. OueHuBaeMas IUCKyCCHS 1. Iepeyenp BOMPOCOB K
Makpo3Bosonust | ABUXKYIIME CHIIbI BOSHUKHOBEHUS 2. Pa3pabotka rioccapusi TePMHHOB OLICHMBAEMOH JTUCKYCCUN
MHOTr000pa3us BUJIOB 2. Tnoccapuii ¢ ompe/ieeHHBIM
TepevyHeM TEPMUHOB

Tema 3.3 XapakTepu30BaTh IMPEANOCHUIKHH 1. ®poHTAIBHEII OTIPOC 1. IlepeyeHpb BOMPOCOB K
[Ipoucxoxnenue | ABUXKYLIME CHIBI BOSHUKHOBEHHUS 2. Pa3paboTKa JIeHT BPEMEHH U MEHTANbHBIX KapT (poHTansHOMY OmpoOCy
4eII0BeKa — MHOTr000pasus BUJIOB Ha BbIOOP: “OBONMIOLKA COBPEMEHHOTO UYENOBEKA”, 2. JlenTa BpeMeHH WM MEHTANbHAS
AHTPOIOT€HE3 “BpeMs M MyTH pacceieHus denoBeka MOMIaHeTe”, | KapTa Ha BBIOOp M3MEpeyHs

“Brnusiaue reorpadudeckoit cpesisl Ha MOpQOIOTHIO 1

(msronoruro yenoreka”, “Uemoseueckue pachl”,

00CyXIeHNE




Pasnen 4

JKoJ0rNA

PesyabTar o0yuenns

OKpY>Karolleu cpeae

AprymeHTHpOBaTh HEOOXOAMMOCTh COXPaHEHHs: MHOr000pasys OpraHM3MOB C LEJNbI0 OEpPEeKHOT0 OTHOLICHHS K

Tema Pe3yabTaThl 00ydenusi mo TeMam OueHo4ynoe MepoNpPHSITHS TEKYLIEro KOHTPOJIS Ouenounble cpencTa
Tewma 4.1 OnucbiBaTh CBA3b MEXIY OpraHu3MoM M | TecT Mo 3konoruyeckuM (paxkropam U cpefamxusHu | Bompocs! 11d tecta
OKOJIOTHYECKHE cpenoit ero oOuTaHus OpraHu3MOB

(baxTops! u cpejibl
KUZHU

Tema 4.2 Iomymsus, | OnuchBaTh CBA3b Mexay opranmzMoM H | 1. CocTaBlieHHEe cXeM KpyroBOpOTa BEIIECTB, 1. CXeMBI KpyroBopoTa BEIIECTB,

coo011ecTBa, cpenoi ero oOWTaHMs Y CTAHABINBATD HCTIONB3YS MAaTEpPUAIbl JICKIINN HCTIONB3YS MAaTePHAJIbI JICKIIHH

HKOCUCTEMBI CBSI3b CTPYKTYPbI M CBOMCTB SKOCUCTEM 2. Perenue npakTHKO-OPHEHTHPOBAHHBIX 2. TIpakTHKO-OPHEHTUPOBAHHBIC
PacUETHBIX 3a/IaHUI MO TIEPEHOCY BEMIECTBA U pacueTHbIe 3aJ1aHuA 10 IEPEHOCY
SHEPIUU B SKOCHCTEMAX C COCTABIEHHE BEIIECTBA M SHEPIUU B 3KOCHCTEMAX C
TpoduUecKux 1eneil u mipamu OHOMacChl 1 COCTaBJIeHHE TPOYUUECKHX TeTIel 1
SHEPTUH nUpamMuz] 0MOMACChl U SHEPTUH

Tema 4.3 Buocdepa OmmceiBath cBA3b MeXIy opranm3mMoM u | 1. OueHuBaeMas JTHCKYCCHS 1. TlepeueHb BOIPOCOB K

- rno0anbHast cpefioit ero oOUTaHUsY CTAHABIMBATh 2. Tect OLIEHUBAEMON JIUCKYCCHH

IKOJIOTHIECKast CBSI3b MEXKJIY CTpYKTypamu Orocdepst 3. Pemrenne MpakTHKO-OPHEHTHPOBAHHBIX 2. Bompocs! s TecTa

cucTema PacUETHBIX 33/1a4 HA OTPEENCHNE TUIOMIAIH 3. [IpakTHKO-OpPHEHTHPOBAHHBIC

HACAKJICHUH [V CHIKSHHS KOHIICHTPAIINH
YIJIEKUCIIOr0 Ta3a B aTMOc)epe CBOEr0 peruoHa
TIPOXMBAHUS

pacueTHbIE 3a/[a4M Ha OMpe/IeTcHHe
TUIOIIA/M HACAKACHUH ISl CHIDKCHHS
KOHIICHTPAIUU YTIEKUCIIOTO Ta3a B
atMocdepe CBOEro pernoHa MpOKMUBAHUS




Tema 4.4 Binsguue
AHTPOIIOTEHHBIX
(axTopoB Ha

ouochepy

3KOJIOTUYECKHE TIPOOIEMBI M MyTU HX
MuHIMI3anuul [peanarats coco0st
JeficTBUA 110 O€30IaCHOMY MOBEICHHIO
¥ CHIDKCHHIO BJIMSHHS YeNoBeKa Ha

IPUPOTHYIO Cpey

BriOupath Mephl i COXpaHEHUIOHO-
pazHooOpa3us

OnuchIBaTh r100aIbHBIE 1 PEruOHAIBHBIC

1. Tecr

2. PemieHue NpakTHKO-OPUEHTHPOBAHHBIX
pacUeTHBIX 3aJIaHHIl 110 COXPAHECHHUIO
IPUPOIHBIX PECYPCOB CBOCTO PETHOHA
[IPOKUBAHUSA

1. Bompocs! s Tecta

2. [IpaKTUKO-OPUCHTUPOBAHHBIE
pacyeTHbIC 3a]aHHS [0 COXPAHEHHUIO
TIPUPOJIHBIX PECYPCOB CBOETO PErHOHA
TIPO’KUBAHHUS

Tema 4.5 Bnusiaue
COLIMAJILHO- 3KO-
JIOTUYECKHX (haKTo-
POB Ha 3/I0pOBbE Ue-
JIOBEKa

HWurepnperrpoBath pe3yibTaTsl IPOBE-
J€HHOTO OMO3KOJIOTHYECKOT09KCIIEPH-
MEHTa C MCII0JIb30BAHNEM KOINYECTBEH-
HBIX METOJI0B

1. OrennBaeMast MCKycCHst

2. BbINONHEHHS IPAKTHYECKHX 3a1aHuit: “Ornpe-
JIeTIeHHe CYTOYHOTO panuoHa mutanus ,“Co3nanue
VHIMBUIYaNbHOM MAMATKH [0 OPTaHU3AIUH pa-
IIMOHATEHON (PU3MIECKOM aKTUBHOCTH

1. IlepeueHb BOIPOCOB K
OLIEHUBAEMOH JIUCKYCCUN
2. 3ajanHus MPaKTHYECKUX padoT

Pasgen 5

buosorus B sKu3HH

Pesyabrar 00yuenns

TUH

AHEU'II/ISI/IPOB&TL OTHYCCKUC ACIICKTBI COBPEMCHHBIX I/ICCHG}IOB&HHﬁ B 00JIaCcTH OMOTEXHOJOTMM U TEHETHUCCKHX TEXHOJIO-

Tema

PesyabTaTsl 00yyenus mo temam

OuenouHoe MepONPHSATHS TeKYLero KOHTPOJIs

Onenounbie cpeacTa

Tewma 5.1 buotex-
HOJIOTUH BXXKU3HU
Ka)kII0Tro

AHaHI/IBI/IpOBaTb STNYCCKHUEC ACIICKTBICO-
BPEMEHHBIX HCCIIEIOBAHMH B 001aCTH
OMOTEXHOJIOTMH U TEHETUUECKUX TEXHO-
JIOTHH

aHaJM3 MH(OPMAIIH OHAYYHBIX JTOCTHKEHUSX B
00J1aCTH T€HETHYESCKUX TEXHOJIOTUH, KJICTOYHOH HH-
JKEHEPHH, TTUIIEBBIX OHOTEXHOIOTHI

Harmmcanue pedepara

10




Tema 5.2
buotexHonoruu B
IPOMBIILIEHHOCTH

AHaTM3MPOBATh ATHIECKUE ACTIEKTHICO-
BPEMEHHBIX MCCIICI0BAHUHN B 00JACTH
OMOTEXHOJIOTMH U FEHETUUECKUX TEXHO-
JIOTHH

aHam3 MHMOPMAIINH O Pa3BUTHHU MPOMBIIILICHHOM
OMOTEXHOJIOT I

Hamucanue pedepata

11




2. OueHoYHbIe CPeICcTBA MPOMEKYTOUHOI ATTeCTAMH 10 JUCHUIIHHE
«buogorus»

[Tpome:KyTOUHBI KOHTPOJIB 110 JUCUUILIMHE « bHOIOrns» POBOANTCS B BUACIMCHBMEHHOM UTO-
TOBOW KOHTPOJBHON paboThl. KoHTponmbHas paboTa BKIOUYAET B ce0s JiBa THIA 3a/[aHHil: TECTO-
BBIE BOTIPOCHI, HATIPABJICHNE HA MPOBEPKY YCBOCHHS TEOPETHUECKOTO MaTepuaa, v 3a/[a4u 1 3a-
JIaHVsl, HAMPaBJICHHBIC HA POBEPKY CHOPMUPOBAHHOCTH MPAKTHYECKAX YMEHHUH.
Yacte 1 comepxur 15 3amanuii ¢ BLIOOPOM OJTHOTO BEPHOTO OTBeTa M3 deThipex u 10 3ama-
HU# ¢ BBIOOPOM HECKONBKMX BEPHBIX OTBETOB, HA COOTBETCTBHS OHMOJOTHYECKHX 0OBEKTOB, MPO-
TIECCOB U SBICHUH.
Yacts 2 comepxuT 4 3a1auu U3 Pa3HBIX TeM JHUCIUIUTHBL 1 TPaKTHKO- OpHEHTHPOBAHHOE
3a7aHne, POPMHUPYEMOii B COOTBETCTBHH C METOIMIECKIMH PEKOMEHIAIIHSIMH.
B 3aganmsx 1-15 BeiOepute o11H MpaBUIIbHBINA OTBET:

1. XUMUYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKYJIA
1) ne30kcupubOHYKICHHOBON KUCTIOTHI
2) pubOHYKICHHOBO! KUCIOTHI
3) nunuga
4) nonucaxapuaa
2. YJAJIEHUE IUMEPOB TUMWHA B MOJIEKYJIE IHK TTPOUCXOAUT B IMPOLIECCE
1) TpancBepcun
2) penapanuu
3) pemukanuu
TpaHchopMaIiu
3. JUIS1 OBPA3OBAHUSA JIMITMIHOI'O BUCJIOS BAXXHBI B3AMMO/IEN-
CTBUAMEXIY MOJIEKYJIAMU JIMTIMJOB:
1) BOZIOPO/IHBIC M HOHHBIE
2) VIOHHBIC ¥ KOBAJICHTHBIC
3) KoBaJieHTHBIC U THAPODOOHbIE
4) Tompko THAPOPOOHBIE

)
)
)
4)

4. YIAJJEHUE TUMEPOB TUMUHA B MOJIEKYJIE THK TTPOUCXOAUT B MPOLECCE

1) penaparyu

2) Tpancopmarmu

3) TpaHCcBepcum

4) peruMKaru

5. JUI KJIETOK PACTEHMI HE XAPAKTEPEH CHHTE3
1) aMHMHOKHCIIOT

2) HYKIICOTHIOB

3) rmukorena

4) pochomunuaos

6. B [IPO®A3E MUTO3A JIJIMHA XPOMOCOMbI YMEHBIIAETCA 3A CUET
1) TpaHCKpUIIIH

2) penyriMKau



3) nenarypanuu

4) ciupanmzainun

7. BJIATOJIAPS KOHBIOT'AIIMM 1 KPOCCUHI'OBEPY ITPOUCXOJNUT
1) yBenmueHHE YKClia XPOMOCOM BJIBOE

2) oOMeH reHeTHUECKOM HH(OPMAIHEH MEXTy TOMOIOTHYHBIMH XPOMOCOMAMH
3) yMeHbIIEHHE YHCTA XPOMOCOM BIIBOE

4) yBenudeHHE YKCia TaMeT

8. IOJMIENTUIHBIE LENNA CUHTE3MPYIOTCA HA PUBOCOMAX, HAXOALINXCA:
1) B muTO301€ M MOAMPHUIMPYIOTCS TAKKE B LUTO30JIE

2) B umTo301€, 3aTeM MOAUDUIMPYIOTCS B anmapare [ onbpku

3) Ha MeMOpaHe SHIOMIA3MATHYECKOTO PETHKYIyMa, 3aTeM MOIM(UIMPYIOTCS Barlia-
pare ['onbxu

4) B muTO30e, 3aTEM MOJIUMDUIMPYIOTCS B TIOMEHE JTH30COMBI

9. UHTPOHBI BCTPEYAIOTCS B 'EHAX

1) TombKO JyKapuoT  apxebakTepuid

) 3yKapuoT u 3ybakTepuit

) aybakTepuit u apxeOakTepuii

) apxebakTepuii U SyKapuoT

10. BCE PEAKIMM CUHTE3A OPTAHMYECKHMX BEIIECTB B KJIETKE ITPOUCXOIAT
1) obpasoBanuem Mmonekyn ATO

2) ¢ 0cBOOOXKICHHEM DHEPTHH

3) paciernieHneM BEIIeCTB

4) uCTIONBb30BaHNEM JHEPTUH

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOM KMCJIOTBI B COEJIMHE-
HUU CBEJIKAMU COCTOUT

1) MUTOXOHAPUS

2) xpomMocoma

3) ren

4) xnoporuiact

12. JIOYEPHUE XPOMATH/IbI CTAHOBATCSA CAMOCTOSTEJIb-
HBIMUXPOMOCOMAMMU ITIOCJIE

1) capuBaHMs TOMONOTHYHBIX XPOMATH]I

2) oOMeHa ydacTKaMu MEX/Iy TOMOJOTHYHBIMU XPOMOCOMAaMH

3) paszieneHns COeTMHSIONIEH HX HEHTPOMEPHI

4) BBICTpaMBaHUS XPOMOCOM B 3KBaTOPHANBHOH TIIOCKOCTH KIETKH

13. TEHETUYECKHUH KOJ] - OTO:

1) HaOop KJIETOYHBIX TEHOB

2) HyKJICOTHIHAS TOCIEN0BATEIBHOCTh TEHA

3) reHetuyeckas KCIPECCHs

4) cucteMa 3amHMCH TEHETHYECKOH MH(MOpMAIUK

14. B KAKUX U3 ITEPEYMCJIEHHBIX OPTAHEJIJI CAMASI BbI-
COKASIKOHIIEHTPALIMSA Ca®*

1) siape

2) MUTOXOHAPHUSIX

2
3
4



3) nuromnasme

4) ammaparte ['op1KK

15. KAKUE U3 [NEPEUUCJIIEHHBIX HWXE CTPYKTYP KJIETKU HE
UMEIOTMEMBPAHDBI

1) MM30COMBI

2) XJIOpOILTACTHI

3) AAPBIIIKH

4) anmapar ['onbmku

ITAJTOHBI 0TBETOB

Ne 3aaHMS

1

10

11

12

13

15

OTBET

B 3amannsax 16-25 BriGepuTe HECKONBKO TMPABUIBHBIX OTBETOB HJIM YCTAHOBUTECOOTBETCTBHE HIIH T0-

CICO0BATCIbHOCTD.

16. BOCCTAHOBUTE B UCTOPMYECKOM IUTAHE ITOCJIEJJOBATEJIBHOCTD
STAIIOBBO3JIEMCTBUA YEJIOBEKA HA BUOCOEPY:
1) ycuieHne BIMSHHESA Ha MPUPOIY ¢ KOPSHHBIM MPeoOpa3sOBaHHEM YaCTHIKO-
CHUCTEM;
2) u3MEeHEHHE FKOCHCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TPaB MyTeM HXBBIKH-
TaHWUS U T. 11.;
3) rno0anbHOE M3MEHEHHE BCEX KONOTHUSCKHX KOMIIOHEHTOB B IIEJIOM B CBS3H CHEOTpa-
HUYEHHOM MHTEHCU(UKALIMEH X03S1CTBa;
4) CBepXMHTEHCHBHAS 0X0Ta 0€3 PE3KOr0 M3MEHEHHUs IKOCHCTEM B TIEPHOICTAHOBIIC-
HUS 4€II0BEUCCTBA;

BO3/ICHCTBUE Nt0JIel Ha Ouocdepy JMuIb Kak OOBIYHBIX OMOTOTHYECKUX BUJIOB.
17. BBIBEPUTE ITPOLIECCHI, ITPOTEKAIOIIUE B [TPO®A3E ITEPBOI'O JIEJIE-
HUSAMENO3A
1) 0OMeH y4acTKaM# XpOMOCOM
2) nabop xpomocom u grcio moieky JJHK B kietke —4n4c
3) nmenenue HEHTPOMEP XPOMOCOM
4) bopMupOBaHKE BEpPETEHA JCICHHUS
5) BeICTpamBaHHE XPOMOCOM IO IKBATOPY KIETKH
18. KAKUE IPOLIECCHI MPOUCXOJAT B KJIETKE B IEPUOJ UHTEP®A3BI?
1) crmpanmsanus XpoMocoM
2) penymmukamus Mosekyn JTHK
3) pacTBopeHue AIEPHOI 000IOUKH
4) cuHTe3 OCNKOB B UTOILIA3ME
5) cunre3 uPHK B sape



19. MAJIBIE KPYTOBOPOTHI YTJIEPOJIA B BUOCDEPE MOI'YT OCYIIECTB-
JIATBCACIEAYIOIMM ITYTEM:

1) yruexucinblid ra3 BeienseTcs B atMocepy B mporiecce GOTOCHHTE3a B THEBHOE
BpeMs, @ B HOYHOE BPEMs €T0 YacTh MOTJOMACTCS PACTCHUAMH M3CPEIIbL;

2) yrJeKUCIIbIi ra3 MOrIoIIaeTcs 3 aTMoc(ephl B mporiecce POTOCHHTE3a B THEBHOE
BpeMs, @ B HOYHOE BPEMS €TI0 YacTh BBIIEIAETCS PACTCHHUSIMH B CPely;

3) yrmekucblit ra3 atMoc(epsl OrIOmMaeTes B mporecce (OTOCHHTE3a ¢ 00pa30OBaHH-
€M OpraHMYECKUX BEUIECTB, & C THOEIBI0 PACTCHUH U HKUBOTHBIXIIPOMCXOIUT OKHCIIE-
HHUE OPTAHMYECKHX BEIICCTB C BBIICICHHEM YIIEKHCIOrorasa,

4) yriekucibii ta3 aTMocephl MOTNOIIAETCS B Mpoliecce (JOTOCHHTE3a, a MPHIbIXa-
HUM BBIIETACTCSA B aTMOCheEpy;

5) yrnexucnplid ra3 atMocdephl TOTIOMIAETCS B MpoNecce (OTOCHHTE3a, a MPUCIKHTA-
HWY OPTaHWYECKAX BEIIECTB BHIACIACTCS B aTMOChEpY.

20. YKAXUTE TTOCJIENOBATEJIBHOCTD ®A3 OIJIOJOTBOPEHNAI.

1) cnusHAE raMeT, Wik CHHIaMHi

2) IUCTaHTHOE B3aMMOJIECHCTBHE U COMIKEHHE raMeT

3) KOHTAaKTHOE B3aMMOJICHCTBHE IaMeT M aKTHBALMS SHICKICTKH

21. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTh CTAJIMN MHJUBUY-
AJIBHOTOPA3BUTHSA YEJTOBEKA, HAYMHAS OT 3UT'OThI.

1) bopMupoBaHKe YeTBIPEXKAMEPHOTO CEpjIa

2) obpazoBanue 61aCTOMEPOB

3) dopmupoBaHHE HEPBHOH CHCTEMBI

4) bopMupOBaHKE ME30/IEPMBI

5) obOpazoBanue IBYXCIOMHOTO 3apOJIBIIIa

22. BBIBEPUTE TPU ®YHKIIUH INIABMATUUYECKON MEMEPAHBI

1) obecreunBaeT MOCTyIUICHNE B KIETKY HOHOB U MEIKHX MOJEKYI

2) obecrieurBacT MepeIBHKCHNAE BEMIECTB B KIETKE

3) OTrpaHMYMBACT IMTOIA3MY OT OKDPYXKAIOIICH CpEJIbl

4) yJacTByeT B MOIJIOMCHHH BEIIECTB KICTKOM

5) mpunaer xieTke KecTkyo Gopmy

6) cnyxut marpurei s cunresa ”PHK

23. BBIBEPUTE JIBA TTIPU3HAKA HE ITOJAXOISIINE J1JI51 OITH-
CAHUSITPAHCKPUIILIUN Y DYKAPUOT

1) oOpa3oBaHuE HOTUHYKICOTHIHOH IIETH

2) coenMHAIOTCS HYKICOTHIBI, COACPIKAIIUE Je30KCHPHO03Y

3) matpuuei cryxurt Mosekyia JHK

4) npoucxouT B Spe

5) yasoenue monexynsl JJHK

24. YCTAHOBUTE ITOCJEJJOBATEJIBHOCTD ITPOLIECCOB SMBEPMOHAJIb-
HOT'OPA3BUTUA ITO3BOHOYHBIX XKUBOTHbBIX:

1) 3aKJiajika 3a4aTOYHBIX OPraHOB 3aPOJIbIIIA

2) HampaBIIeHHbIC TICPEMEIICHHS KICTOK M MX u(QepeHInpoBKa



3) pa3BuTHE HEPBHOM IIIACTHHKH

4) cnusHHe SHNEKICTKH M CIEPMATO30MIa 1 00pa30BaHHE 3UTOThI

5) GopmMupoBaHKEe MHOIOKJICTOYHOTO OHOCIOHHOTO 3apO/IbIIlia

25. YVIIOPIAJOYUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA T10
BPEMEHUCYIIECTBOBAHUS, HAYMHAS C CAMOH Z[PEBHEfI
GOPMBI:

1) UenoBex ymenbiit

2) KpoMaHBOHIIBI

3) Heanpaepranblibl

4) YenoBek MpsAMOXOIAMIHAHA

5) Ascrpanomurex

ITaJI0HBI 0TBETOB

No 3ananus 16 U7 18 19 20 21 22 |23 24 25

OTBET 54213 14 (245 |345 |231 |25431 |134 |25 (4523151432

B 3apanusx 26-30 pemmure 3a1auu:

3ananne 26. 3agaya Ne 1. Onpenenure, kakas okpacka [BETKOB OyJET Y pacTeHHI ropoxa, MONTy4eHHBIX OT
CaMOOIbUIEHHS] TOMO3UTOTHBIX POAUTENbCKUX (OPM C KPaCHBIMH U C OENbIMU L[BETKAMH, a TAKXKE OT UX CKpe-
IMBAHUA MEXTY c000i.0
Pemenne. O6e poaurensckue GopMbl TOMO3UTOTHBI, TI03TOMY 3aIUCh CKPEIMBAHUM OyeT cielyromeii:

- ot camoonbiieHns: 1) P: AA x AA;2) P: aa x aa;

~ OT TepeKpecTHOro omblieHus: P: AA X aa.
['omo3uroTHBIE (HOPMBI AAIOT SAMHCTBEHHBIH THII FAMET, U MOITOMY TPH UX CIUAHUHM OyHeT MOTyyeH eMHCT-
BerHblil ThI moToMKOB: 1) F1 Bce AA,; 2) F1 Bee aa;3) F1 Bce Aa.
Otser. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIE PACTEHUS AAIOT TOJIbKO (OPMbI C KpacHBIMH LiBeTKaMu. 2. Bce
TMOTOMKH pacTeHuil ¢ OenbiMu LBeTKaMu OyIyT OeNOLBETKOBBIMH (OHM BCET/ia TOMO3UTOTHBI). 3. Bee pactenus
OT CKpEIIMBAHHUS KPACHOLBETKOBBIX MOMO3MIOTHBIX C OENOLBETKOBBIMH OYIyT KPacHOLBETKOBBIMU (JIOMH-
HAHTHBIH (DEHOTHIT), HO TETEPO3UTOTHBIMH 10 TEHOTHUITY.

3ananmne 27. 3agaya Ne 2. Ha peGenka ¢ | rpynmnoii kpoBu B pojiioMe NPETEHYIOT JBEPOAUTEIbCKHIE aphl:
- 1 mapa: mats ¢ I, otery ¢ 1V rpynnoi kposw;
- 2mapa: mats co |1, oterr ¢ 111 rpymmoii kpou.
Kakoii mape npuHaanexut pedeHok?
Pemenne. Pebenoxk c I rp. kpoBu 1o reHotuny — [°I°. Takoe couetanue amneneit BO3MOXHO TOJBKO B CITyvae,
eciy TaMeThl U 0TI, 1 MaTepy OyayT cojepxath amienu 1°. CreoBaTenbHoO, 3Ta KOMOMHAIMS T€HOB MOTJIa 0CY-
IIECTBUTHCS TOJBKO MPH 3a4aTHH peOeHKa B cilyyae BTOPOMMApbl, KOIJa MaTh U OTEL| FeTepO3UroThl. 3amumem
CXEMY CKpELIMBaHMUS!
P:1AI°<xIBI°@;G<:05l A+051°G@:05IB+051°=>F1:025 I°I°.
OueBu/IHO, YTO MepBast CyNpyxKeckas Mapa MpeTeHI0BaTh Ha ITOro pebeHKa He MOXKET, T. K. Y HEeMOTYT ObITh A€TH
toibko co Il u Il rpynmamu kpoBu:
P:1°1°<2> x | Al B€; F1:50% IA 1°u50%IB 1° (y gereit 11 u 111 rp. kpoBu cooTB.).



OtBeT. PeOeHOK MPUHAMNEKHUT BTOPOH TIApe CYMPYTOB.

3apanue 28. 3agauya Ne 3. Onpenenute cpemHuil pa3mep JUCTOYKOB y OEIOro KieBepa, MOIyuYeHHOTO OT
CKpPEIIMBaHMS T€TOPO3UTOTHBIX pacTeHui ¢ auctoukamu 10 u 7 MM COOTBETCTBEHHO.

Pemenne. OnpezenseM reHOTUITb U 3aMUCHIBAEM CKPEIIUBAHUE:

P: Vbav x V by v; onpegensiem ramerst; G<2: 0,5V ba + 0,5v; G- @: 0,5V by + 0,5v; nonyyaem moromxos: F1:
0,25V baV by; 0,25V bav; 0,25V by v; 0,25wv.

Otger. [lomyueHo 4 Tuma (eHOTHIIOB U TEHOTHIIOB B PABHBIX COOTHOIIEHHX. M3 HUX /s mepBoro Oyaer xapak-
TEpHA CBEPXIOMUHAHTHOCTb (CPEAHUH pa3Mep JTUCTOUKOB 18 MM).

3ananne 29. 3agaua Ne 4. IIpoananusupyiite xapakTep nepefadn perecCUBHOIO, YACTUYHO CLEIUIEHHOTO C
T0JI0M, HACJIEACTBEHHOTO 3a00J1€BaHKs OT MaTepH K OTOMKAM.

Pemenne. P~ X aX a @ X AY A 6onsaa F1: <© X AXa @ XaY AR2.@X AXa;©XaXa;® XAY
A; @ XaY Abonbaa

Otser. bone3nb nepefaeTcs oT Matepu yepe3 AeTeil U NPOSBIAETCS TOIBKO Y BHYYEK.

3ananue 30. 13 >nemeHTOB coo01ecTBa (MOIEBKA, 36PHO 31AKOB, (PUINH, XOPEK) COCTABBTETIUIICBYIO LIETb U
Ha OCHOBaHWH TIPaBHJIa SKOJOTHYECKOM MMPAMHIBI ONPEIEIHTE, CKOJIBKO HYXHO 3¢pHA, YTOOBI B JIECY BBIPOC
OJTUH (PUJIMH MAcCou 2,5 KT.

Orser:
3epHO 31aKOB MEIIB-TONEBKa Xopek ®unuH
2500 kr 250 xr 25 kr 2,5 kr

B utorooii pabote npeacTaBaeHbl 3aJaHNS, OTHOCAIIMECS K TPEM YPOBHSM CIIOKHOCTHU: “HU3-
Kui”, “cpemHuil”, “BbICOKUIT”. B 3aBUCHMOCTH OT THIA M TPYAHOCTH 3a[JaHKs €rO BBIIOJIHE-
HUE OLIEHUBAETCS Pa3HbIM YUCIOM OaiioB. BrimomHeHHe Kaxk10ro 3a/1aHus “HU3KOT0” ypOBHS
CTIOHOCTH orleHuBaeTcs 1 6amiom. 3a BHIMOIHEHHE 3aJaHUil “CPETHEr0” YPOBHS CIOKHOCTH B
3aBUCUMOCTHOT TIOJTHOTHI M MPABUILHOCTH OTBETA MPUCBANBALTCA 10 2 6o,

K 3aganuio “BbICOKOT0” YPOBHSI CIOXKHOCTH OTHOCHUTCS PElICHUE CUTYallMOHHBIX 3aJad.
3a BBINOJHEHUE 3aJJaHUI “BBICOKOTO”  YpPOBHSI  B3aBUCUMOCTH OT IMOJHOTHl M MPaBUIIb-
HOCTH OTBETa MPUCBAMBAeTCA 10 3-X OamioB. 3amaHus “HU3KOTO” W ‘““CpefHEro” ypoBHEH
CIIO)KHOCTH TPOBEPSIOTCS aBTOMaTH4eCKU. OTBETHI HA 33aHUA “BBICOKOTO” YPOBHS IPOBE-
PAIOTCS B PYYHOM PEXHME.

Pacnipenenenue 3aianuii o ypoBHSM CJIOKHOCTH MPEACTABICHO BCIIEAYIOIEH TaOIHIIe:

YpoBenb bana IIpouentHoeco- Tun Bonpocos
CJI0/KHOCTH 32- Jiep:KaHue3a/1a-
JAaHUA HH#
Huzkuit 1 50% - 3a1aHKS C BLIOOPOM O/THOTO TIPABHIIBHOTO
OTBETa




Cpenuuii 2

33%

- MHOXKECTBEHHBIH BBIOOD;

- BOTIPOCHI HA YIIOPSAI0YMBAHIE
WJINYCTAHOBICHUE MIPABHIBHOM
MOCJICIOBATEIBHOCTH

Bricokuii 3

17%

- 3a/[aul, [peIyCMaTPUBAIONINE Pa3BEPHYTHIHOT-
BET

Kputepuu onieHUBaHUS UTOTOBOI MUCHMEHHOM PabOTHL:

Onenka TpoueHT BHINOJIHEHHS
“OTINYHO” 85-100%
“xoporio” 70-84%

“yIOBJICTBOPUTEIHHO” 50-69%
“HEYJIOBIIETBOPUTEIHHO” menee 49%




