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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. Ha3unauyeHue, HeJib ¥ 3271241 (POH/IA OLIEHOYHBIX CPEACTB

®onn oneHOoUHBIX cpeaAcTB (nanee - ®OC) no yueOHON AUCIUIUIMHE MPE/I-
CTaBJIACT COOOM KOMIUIEKT METOJUYECKUX U KOHTPOJIBHBIX U3MEPUTEIHHBIX MaTe-
pHAJIOB, OILICHOYHBIX CPEJCTB, MPEIHA3HAUYECHHBIX JJISl aTTECTAllUd O0y4arouIuxcs
Ha COOTBETCTBUE WX NEPCOHAJIBHBIX JOCTH)KEHUI MO3TAIHBIM TPEOOBAHUAM IPO-
IrpaMMBbI IOATOTOBKH CHEUAINCTOB CPEAHETO 3BE€HA MO CHEUUANIBHOCTH (TEKYIIANA
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS aTTECTALIHS).

®donp oneHouHbIX cpenctB no auctumimae OO/, 08 buonorus paspadoran
coriacHo TpeboBanusiM ®I'OC CIIO u sBnsieTcs HEOTHEMIIEMOM YacThIO peaan3a-
AU MPOTPaMMbl MTOATOTOBKU CHELUAIMCTOB CPEAHErO 3BEHA M0 CHEIUAIbHOCTU
09.02.07 UudopmaiimoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHUE.

Lenbto poHAa OLIEHOUHBIX CPEACTB SABJISETCS YCTAHOBJIEHHUE COOTBETCTBUS
ypoBHS MoAroToBKU oOy4aromuxcsa TpedoBanusm GI'OC CIIO no crnennaibHOCTH
09.02.07 UudopmMamoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.

3amaun OOC:

—KOHTPOJIb U YIPABJICHUE MPOLECCOM MPHUOOPETEHHs] O0y4YarOIUMHUCS He-
O0OXOJIMMBIX 3HAHUM, YMEHUH, MPAKTUYECKOTO OIMbITa U OCBOCHHUS KOMIIECTECHIIHH,
onpeaeneHubix ®I'OCCIIO;

—KOHTPOJIb U YIIPABICHUE JOCTHKEHUEM LIEJIEN IPOTrpaMMBbl, OIIPEIECICHHBIX
KaK Ha0Op oO01IMX ¥ MPOQPECCUOHATBHBIX KOMITETCHITUH;

—OlLICHKA JOCTH)KEHUN 00yUaroIIuXcs B Mpolecce 00yueHUs C BbIACICHUEM
MOJIOKHUTENBHBIX / OTPUIATENIBHBIX PE3YJIHTATOB M IJIAHUPOBAHKME TIPEIYIPEK/Ia-
IOIUX /KOPPEKTUPYIOMTUX MEPOTPUSITHIH;

—00ecrneueHeCOOTBETCTBUAPE3YIbTaTOBOOYUCHHI3a1a4aMOy Ty ILEUTTPO-
(deccuoHanbHOW JAESITENIBHOCTH Yepe3 COBEPIICHCTBOBAHWE TPAJAMIMOHHBIX U
BHEJIPEHUE NHHOBAIMOHHBIX METOJIOB OOYUCHMUS;

—JIOCTHDKEHHE TaKOTO YPOBHSI KOHTPOJISL M YIPaBJICHUS KaueCTBOM 00pa3o-
BaHMUsI, KOTOPBIM oOecreuni Obl MpU3HaHUE KBATH(PUKALMA BBITYCKHUKOB paboToO-
JATENSIMU OTPACIIH.

@DOHJT OLIEHOYHBIX CPEICTB BKIIOYAET B €0 KOHTPOJIbHO-OLIEHOYHbIE CPEI-
CTBa (3a/laHMs U KPUTEPUU UX OLIEHKH, a TakKe omucaHus Gopm U mpoueayp) ais
MPOBEICHUS TEKYIIEr0 KOHTPOJS YCIHEBAEMOCTH M MPOMEXYTOUYHOW aTTecTaluu
(ompezenieHHs KauyecTBa OCBOEHHUS OOYUYalOIIMMUCS PE3YJIbTATOB OCBOCHHS y4eO-
HOM AUCUUILIMHBI (YMEHUMN, 3HAaHUH, TpakThueckoro oneiTa, [IK u OK).

®OC obecreunBaeT MOATAMHYIO (TEKYIIMH KOHTPOJb) M WHTETPATBHYIO
(mpoMexyTOYHasl aTTeCTalrs) OIEHKY YMEHHA M 3HaHWM 00y4aromuxcs, mpuoo-
peTaeMBbIX TIpu OOYYCHHUH MO y4eOHOUM TUCIUIIIMHE, HAMPABIEHHBIX HA ()OPMUPO-
BAHWE KOMIIETEHLINM.

dopMoit TPOMEKYTOYHOW aTTeCTAUU O YYECOHOUW TUCIUTIIIMHE SIBIISETCS
KOMNJeKcHbll Oudgepenuuposannslil 3auem.



1.2. Pe3yabTaThl ocBoeHus yueOHoi nucuumianabl O0O/1.08 buosiorus, nompjiexaniue npoBepke

B pesynbrare arrecranuu no yuebnon aucuurummae OOJ[.08 buosorus ocyiiecTBisieTcss KOMIUIEKCHas! MPOBEPKaA Mpeay-
cmoTpenHbix @I'OC CIIO no crnenuanbHOCTH U paboyeit mporpaMMoi CleAyomuX YMEHUNW U 3HaHUN, MPAKTHYECKOTO OMbITa, a
TaKKe TUuHaMUKa (OPMUPOBAHUST KOMITETCHIIUNA:

Koabl 1 HauMeHOBaHUSA
pe3yJIbTATOB 00yUYeHMsI
(oOmue u npodeccuoHaIbHBIC
KOMIIETEHIIHN )

IToxka3arean
OLIEHKH pe3yJbTaTa

@®opMbI M METOIbI KOHTPOJISI U OLIEHKH
pe3yJbTaToOB 00y4eHus

O01mue KoMIeTeHIumn:

OK.1 BriOupare croco0bl pere-
HUS 33724 TpopEeCCHOHATBLHON Jie-
SATEJIBHOCTH  TPUMECHUTEIIHO K
Pa3IMYHBIM KOHTEKCTaM

- c(hOpMHPOBAHHOCTh 3HAHWH O MECTE M POJH OHOJOTHH B
CHCTEME HAyYHOTO 3HaHUS; (PYHKIHMOHAIBHOW TPaMOTHOCTH
YeJIOBeKa VISl PeICHHS )KU3HEHHBIX POOIIeM;

- cOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH COJIEPIKAHHE OC-
HOBOIIOJIAralONIMX OWOJIOTUYECKUX TEPMHUHOB M MOHATHH:
KW3Hb, KJETKa, TKaHb, OPTaH, OpPraHW3M, BHJ, MOIYJISIHS,
IKOocHCcTeMa, OmoleHo3, ouochepa; metabonusm (0OMEeH Be-
LIECTB M MpeBpallleHue IHEpPruH), roMeocTas (caMoperyss-
1usi), OMocuHTe3 OenKa, CTPYKTYpHas OpraHu3alusl >KUBBIX
CHCTEM, JUCKPETHOCTh, CAMOPETYIISIUS, CAMOBOCIIPOU3BE/IE-
HUEe (pempoayKus), HAcJeICTBEHHOCTh, W3MEHYHBOCTD,
HHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs OpTraHU3a-
IS

- cOpMHPOBaHHOCTh YMEHHUSI PACKPBIBATH COJNIEPIKAHHE OC-
HOBOIIOJIAralOMIMX OMOJOrMYECKHX TEOpUil W TUMOTe3: Kile-
TOYHOW, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIMOHHOM, TIPO-
UCXOXKJICHUS XKHU3HH U YEJIOBEKa;

- c(hopMHUPOBAaHHOCTH YMEHHsSI PAaCKPHIBATh OCHOBOIIOJIATAF0-
1ye OMoJIoruyeckre 3akoHbl U 3akoHoMmepHocTH (I'. MeHne-

- OI_IeHI/IBaeMa}I AUCKYCCHA 110 BOIIPOCaM JICKIIUU
1.1.2, 4.3,

- PazpaboTka MeHTaIbHOM KapThl 1O KiIacCu(u-
KalMu KJICTOK U UX CTPOCHUIO HaA IIPO- U DyKa-
PUOTHUYCCKHUX U IO HAPCTBAM B MUHHU I'pyHIiax

- Bemonnenue u 3amura 1abopatopHOit paboTh
Nel «KaTanureueckasi akTHBHOCTH (hep-

MEHTOBY,
- BommosHeHue u 3amura 1abopaTopHOi paboTh

Ne2 «CTpo€eHUE KIETKU U KIETOYHBIE

BKJTFOUEHUS,

- IIpeacraBienue yCTHBIX COOOLICHUN ¢ Mpe3eH-
TaIMel, MOATOTOBIEHHBIX MO TIEPEYHI0 HCTOY-
HUKOB, PEKOMEHIOBaHHBIX TpEnojaBaTeieM I10
T.1.2

- ®ponTansHeIM onpoc T.1.3

- Pa3pabotka rnoccapust 1.1.3.

- Pemenne 3amau Ha ompeseneHHe IMOCIENOBa-

4




as, T. Moprana, H.. BaBunosa, O. I'ekkens, ®. Mrosepa,
K. Bapa), rpanuiibl uX MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- NpUOOpETEeHHE OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO TO3HAHUS, MCIIOJIb3yeMbIX B OWOJIOTHU: HAOIIO/Ie-
HUS U ONUCAHMS >KUBBIX CHCTEM, MPOLIECCOB U SIBJICHHI; Op-
TaHW3aIU U TIPOBEACHHUS OMOJOTUYECKOTO JKCIEPHUMEHTA,
BBIIBIDKEHUS TUIIOTE3, BBISBICHHUS 3aBUCHMOCTH MEXIY HC-
ClIelyeMbIMU BEJIMYMHAMH, OOBSCHEHHS TOJYYCHHBIX pe-
3ylbTaTOB U (OPMYIUPOBAHUS BBIBOJIOB C HCIOJIH30BAHUEM
HAYYHBIX OHSATUI, TEOPUHN U 3aKOHOB;

- ¢(OpMUPOBAHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHBIE MPU-
3HaKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIIECTOU-
HBIX U MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OMOTEOIIEHO30B
U DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMCHA BEIIECTB H
MIPEeBPALICHUS YHEPTHH B KJIETKE, POTOCHHTE3a, MIIACTHIECKO-
r0 U SHEPreTHYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, MEHO-
3a, OIUIOJOTBOPEHHUSI, PA3BUTHS M Pa3MHOXKEHMS, UHIUBUIY-
QTBHOTO Pa3BHUTHs OpraHu3Ma (OHTOTreHe3a), OOpPHOBI 3a Cy-
IIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
MIPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpejie OOUTaHUsI, BIIUS-
HUSI KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHUI B
9KOCHUCTEMAaX CBOEW MECTHOCTHU, KPYTrOBOPOTA BEIIECTB U Tpe-
BpallleHHe YHepruu B Ouocgepe;

- c(hopMHUPOBAaHHOCTH YMEHHUS pelIaTh OWOJIOTHYECKUE 3aja-
YU, COCTaBIIATh T'€HOTUIIMYECKHE CXEMbl CKpPEUIMBAHUS IS
Pa3HBIX THUIIOB HACJIEJIOBAHHS MPU3HAKOB y OPraHU3MOB, CO-
CTaBJISITh CXEMBbI MEPEHOCAa BEIIECTB M PHEPrUU B IKOCHUCTE-
Max (IIeny MTUTaHus, TUIIEBIE CETH);

- cOpMUPOBAHHOCTh YMEHHMHM KPUTHYECKU OIEHUBATh WH-
dbopmaruo  OMOJIOTHUYECKOTO COJACPIKAHUSA, BKIIFOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX HCTOYHHUKOB (Cpe-
CTBa MaccoBOl MH(MOpMAINHU, HAYYHO-TIOMYJISIPHBIE MaTepHua-
JIbl); WHTEPIPETUPOBATH ITHUYECKHE AaCMEKTHl COBPEMEHHBIX

TEJIBHOCTH HYKJICOTHUA0B, aMUHOKHUCIIOT B HOPME
U B ClIydaC HU3MCHCHUA IIOCICAOBATCILHOCTHU
Hykieotusio JJHK

- Tecrno 1.2.5,2.6,4.1,4.3,4.4

- Pemenne 3aaa4 Ha OIPECACICHUC TUIla MYyTa-
Uy 1pH 1nepeaadyc HaCJICACTBCHHBIX ITPU3HAKOB,
COCTAaBJICHUEC T'CHOTHUIIMYECKHUX CXEM CKpCIIrBa-
HUA

- BpInmosiHeHWE M 3amyra MPAKTHYECKON
paboTel Ne2 PereHne reHeTHYEeCKUX 3a-
Ja4q

- BelInosiHEHWE W 3alUTa TPAKTAYECKOMN
pabotel Ne3 H3yuenue moauduKanuoH-
HOW u3MeH4uBOCTHU. [locTpoeHue Bapua-
LIHOHHOW KPHUBOM.

- CocTaBiieHHE CX€M KpPYTroBOpOTa BEIIECTB, HC-
MMOJIb3YA MaTCpHraJibl JICKIIUU

- BeInonHeHne u 3amura NpakTHYECKOU
paboTtel Ne5 «KpyroBopoT BeIIECTB H
SHEPTUU B IKOCUCTEME

- BeimonHeHne u 3amura OpakTHYECKOU
paboTbl Ne6 «OTX0IbI TPOU3BOACTBAN- -
Bremmonnenue kefica Ha aHanu3 UHGOpPMAIUU O
HAay4YHBIX OOCTHXXCHHUAX B oOilacTi re”eTH4e-
CKHUX TCXHOHOFHﬁ, KJIETOYHOH HWHXXCHCPUH, TIHU-
MIEBBIX OMOTEXHOJIOTHH (IO TpYyIaM), TMpe-

CTaBJIICHUE PE3YJIbTATOB PELICHUsI KEHCOB IO T.
5.1,52




UCCIIeIOBaHUI B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH; pac-
CMaTpUBaTh TJIOOANBHBIC SKOJIOTHYECKHE IMPOOIEMBI COBpe-
MEHHOCTH, (POPMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEH-
HYIO O3ULIHIO;

- ¢(hopMHpPOBAaHHOCTh YMEHUMN CO3/1aBaTh COOCTBEHHBIEC MUCH-
MEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OHMOJIOTHYECKOMH
nH(OPMAaLIUY U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO UCHOJIb-
30BaTh MOHATUHHBIN anmapat ONOJIOTHH.

OK 02. Hcnonb3oBarth COBpPEMEH-
HBIE CpEICTBa MOUCKA, aHalu3a U
UHTEpIpeTanuu UHpOpMaLIUU U
nH()OPMAIMOHHBIS TEXHOJIOTUU
JUIS BBITIOJTHEHHMS 3a/1a4 npodeccu-
OHAJILHOM JEATEIIbHOCTH

- copMHUPOBAaHHOCTH yYMEHUIH KPUTUYECKH OIICHHBATH WH-
dbopMario OHOJIOTHYECKOTO COJICPKAHUS, BKIIFOYAOIIYIO
MICEB/IOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (Cpen-
CTBa MaccoBOil MH(OpPMAIINH, HAYYHO-TIONYJISPHBIE MaTepua-
JIbl); WHTEPIPETUPOBATH ATHUECKHE AaACIEKThl COBPEMEHHBIX
WCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH; pac-
CMaTpUBaTh TJI0OANBHBIE SKOJIOTHYECKHE MPOOIEMBI COBpe-
MEHHOCTH, (POPMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEH-
HYIO TTO3UIIHIO;

- ¢(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE TUCH-
MEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE OMOJIOIMUECKOM

nH(pOpMaIUU U3 HECKOJIBKHX UCTOYHUKOB, IPAMOTHO UCIIOJb-
30BaTh NOHSITUHWHBIN anmapar Ouosorun

- BpinosiHeHWe M 3amKTa MPAKTUYECKOU
pabotel Nel «/cnonb30BaHKe pa3IMUHbIX
METOJ/IOB TIPU HM3YyYEHUU OMOJIOTUYECKHUX
00BEKTOBY,

- 3anonHeHue TaOJIUIBI C OMHCAHUEM METOOB
MHUKPOCKOIIUPOBaHUA C HUX JOCTOMHCTBAMHU H
HEOOCTaTKaMHM.

- 3anonHeHue Ta6J'II/ILU:I ((BKJ'IaI[ YYCHBIX B pa3-
BUTHE OUOTIOTUN»

- 3aroJIHEHUE CpaBHHTGHBHOﬁ Ta6J'II/II_U>I CXOoa-
CTBa U pasnnqni/’l JKHUBOT'O 1 HE )KUBOI'O

- OI_IeHI/IBaeMaFI JAUCKYCCHA 110 BOIIPOCaM JICKIIUU
1.1.2,2.1,4.3,4.5

- Pa3paboTka MeHTalbHON KapThl 110 KJ1accupu-
KalMu KJICTOK U UX CTPOCHUIO HaA IIPO- U dyKa-
PUOTHUYCCKHUX U IO HAPCTBAM B MUHU I'pYIIIaX

- BemmonHenue u 3amura JabopaTopHOi
paboTtel Nel « Karamureueckass akTHUB-
HOCTbh ()EPMEHTOBY,

- BrimonHeHue u 3amura J1abopaTopHOU
pabotel Ne2 «CtpoeHue KIETKH U Kile-

TOYHBIC BKIIOYCHU I,
- IIpescraBieHne yCTHBIX COOOLIEHUH C NMPE3eH-
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Taluel, MOATOTOBJIEHHBIX MO NEPEYHI0 HCTOY-
HUKOB, PEKOMEHJIOBAaHHBIX IPENOJaBaTEIeM IO
T.1.2

- ®ponTansHsii onpoc 1.1.3, 1.4,2.2,2.4, 3.1,
3.3,

- Pazpabotka rnoccapums 1.1.3, 2.4, 3.1,

- Pemenue 3amau Ha omnpezeneHue Mocien0Ba-
TEJBHOCTH HYKJICOTUIIOB, aMUHOKHCIIOT B HOpME
U B ClIydyae M3MEHEHHUS I0CIe0BaTeIbHOCTH
HykieotuioB JJHK

- 3amosHeHUe CPaBHUTENBHOM TaOMUIIBI Xapak-
TEPUCTHK TUIIOB OOMEHA BEUIECTB

- OOcy>xaeHue 1o Bompocam JeKuu 1.1.5.

- Pa3zpaboTka JIeHTBl BpeMEeHH >KU3HEHHOTO IIHK-
na

- Pa3zpaboTka MeHTalbHON KapThl TKaHEW, opra-
HOB U CHUCTEM OpPI'aHOB OPraHU3MOB (pacTeHus,
’KMBOTHBIE, YEJIOBEK) C KPAaTKOW XapaKTEepPHCTH-
KOl ux pyHKIMHA

- 3armonHeHHEe TaONUIbI C KPaTKOM XapakTepH-
CTHKOW M mpumepamu (GopM pasMHOXKEHHUS Op-
TaHU3MOB

- Pa3paboTka €HThI BpEMEHHU C XapaKTePUCTH-
KO 3TaIlOB OHTOI'€HE3a OTAEIIBHON IPYIIION
JKUBOTHBIX U YEJIOBEKA IO MUKPOTpYIIam
-TectrnoT.2.3,2.4,2.5,2.6,4.1,4.3,4.4

- CocraBieHue XM3HEHHBIX IUKJIOB pacTEHHUH
no otaenaM (MOXOBHJIHBIC, XBOIICBHIHBIC, Ta-
MOPOTHUKOBHJIHBIE, T'OJOCEMEHHBIE, IOKPHITO-
CEMEHHbIE)

- BeimmonHeHne u 3amura NpakTUYECKOU
paboTel Ne2 PerieHre reHeTHYeCKHUX 3a-
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a4y
- Pemenne 3aaa4 Ha OIpPECACICHUC TUIIa MYyTa-
Uy 1pH nepeaadyc HaCJICACTBCHHBIX ITPU3HAKOB,
COCTaBJICHUEC T'CHOTHUIIMYECKHUX CXEM CKpCIIrBa-
HUA

- BrinosniHeHWe M 3ammTa MPaKTUYECKOU
pabotel Ne3 W3yuenue moaudukanuoH-
HOU u3MeHuuBOCTU. [locTpoeHue Bapua-
LMOHHON KpUBOM

- BpimonHeHne u 3ammTa NPaKTHYECKOU
pabotel Ne4 Onucanue npucrnocoOIeHHO-
CTH OpraHu3Ma M €€ OTHOCUTEIIbHBIN Xa-
pakTep.

.- Pazpa0boTka eHTBl BpeMEHU pa3BUTHUS 3BOJIIO-
HUOHHOI'O YUCHUA

- OHCHI/IBaeMaﬂ AUCKYCCH: UCIIOJIb30BAHUC ap-
T'YMEHTOB, OMOJIOTUYECKONW TEPMUHOJIOTHH U
CUMBOJIMKHU IJI JOKa3aTCIbCTBA POACTBA Opra-
HHU3MOB PAa3HbIX CUCTCMATHUYCCKUX I'PYIIIT

- Pa3pa60TKa JICHTBI BPpEMCHHU BO3HUKHOBCHUA U
pa3BUTHSA KU3HU Ha 3emiie

- Pa3pa60TKa JICHTBI BPEMCHU IPOUCXOKACHUA
YCJIOBCKA

- CocraBiieHne cxem KpyYToBOpOTa BCHICCTB, UC-
MMOJIB3YA MaTCpHrabl JICKIIUNU

- BelInonHeHne u 3amura NpakTUYeCKOU
paboter Ne5S «KpyroBopoT BemiecTs
SHEPTUU B IKOCUCTEME

- BeinmonHeHUE U 3a1MTa MPaKTUYECKON
paboThl No6 «OTX0]1bI TPOU3BOJICTBAN- - -
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- Beinonnenue u 3amuTa 1adbopaTopHOit
paboThl Ne3 «YMcTBeHHas: paboToCHO-

COOHOCTB

- Beimonuenue kelica Ha aHanu3 UHGOPMALMU O
HAYYHBIX JIOCTIDKEHHSX B 00JacTH TeHeTHue-
CKUX TEXHOJIOTUH, KJIETOYHON WH)KEHEpUH, IHu-
LIEBBIX OMOTEXHOJOrMil (Mo rpymnmnam), mnpea-
CTaBJICHHE PE3Y/IbTATOB PELICHHUs KEHCOB IO T.
5.1,5.2

OK 04. DddexTuBHO B3auMOAEH-
CTBOBATh M pabOTaTh B KOJUICKTUBE
Y KOMaHJIe

- NPUOOPETCHHE OIbITAa MPHUMEHEHHS OCHOBHBIX METOIOB
Hay4YHOT'O TO3HAHMS, UCIOJIb3YEMBIX B OMOJIOTHH: HAOIIOJIE-
HUS ¥ OITUCAHUS KUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUM;

- OpraHu3alyy ¥ MPOBEACHUS OMOJIOTUIECKOTO IKCIICPUMCH-
Ta, BBIBUKCHHUSI TUTIOTE3, BBISIBJICHUS 3aBUCIMOCTH MEXTY
HCCJICTyeMBIMU BEIMYNHAMHE, OOBSICHCHUS MTOJTy4EHHBIX Pe-
3y/lbTaTOB ¥ (JOPMYITUPOBAHUS BBIBOJIOB C UCIIOJIb30BAHUEM
Hay4HBIX TIOHATHH, TEOPUI U 3aKOHOB

- OI_IeHI/IBaeMaH AUCKYCCHA 110 BOIIPOCaM JICKIIUU
1.1.2,2.1,4.5

- PazpaboTka MeHTaIbHOM KapThl IO KiIacCu(u-
KallMu KJICTOK U UX CTPOCHUIO HA IIPO- U dyKa-
PHUOTHYCCKHUX U IO HAPCTBAM B MUHHU I'pYyIIIIax
Brimonnenne u 3ammra j1abopaTopHOI
pabotel Nel « Karanmureueckass akTuB-
HOCTbH ()EPMEHTOBY,

Beimonnenne u 3ammTa 1a60paTOPHOM
pabotel Ne2 «CtpoeHHE KIETKH U KIle-

TOYHBIEC BKIIOUYCHU)

- IlpencraBieHne yCTHBIX COOOIICHMI C TIPE3eH-
TalMel, MOATOTOBICHHBIX IO TEPEYHIO HCTOY-
HUKOB, PEKOMEHJIOBAaHHBIX MpernojaBaTeseM 10
1T.1.2

- ®ponTansHeIif onpoc T.1.3, 2.4, 3.1, 3.3,

- Pa3zpabotka rimoccapus 1.1.3, 2.4, 3.1,

- Pemenue 3amay Ha ompeeNeHue IMOCie0Ba-
TEIHHOCTH HYKJICOTHIOB, AMHHOKHCIIOT B HOpME
U B Cllyuae HW3MEHEHHUS TIOCIEeI0BATEIbHOCTH
HykneotunoB JJHK

- OOcy>KeHHe 1Mo BOMpOocaM JIeKIuu T.1.5.




-P a3pa60TKa JICHTBI BPEMCHU KU3HCHHOI'O UK~
J1a

- Pa3paboTka MEeHTaJIbHOW KapThl TKaHEH, opra-
HOB M CHUCTEM OPraHOB OPraHU3MOB (pacTeHMs,
KUBOTHBIC, YEJIIOBEK) C KPAaTKOW XapaKTEepPUCTH-
KOH ux QpyHKIHiA

- BrpimonHenne u 3ammra NpakTUUYECKOU
pabotel Ned4 Onucanue npucrnocoOIeHHO-
CTA OpraHu3Ma U €€ OTHOCUTEIIbHBIN Xa-
paxrep.

- Pa3zpaboTka JICHTBl BpEMEHU C XapaKTEPUCTH-
KO 3TaIlOB OHTOI'€HE3a OTACIIBHON IPYIIION
JKUBOTHBIX U YCJIOBCKA 10 MUKPOI'pyIllamM
-TecrnoT.2.3,2.4,2.6,4.1,4.4

- CocraBiieHrE KU3HEHHBIX OHUKJIIOB paCTeHI/Iﬁ
10 oTaciiaM (MOXOBI/II[HBIG, XBOIIIEBUAHBIC, IIa-
MOPOTHHUKOBUIAHBIC, TOJIOCEMCHHBIC, ITOKPBITO-
CEMEHHbIE)

- BpimmonHeHne u 3amura NpakTUYECKOU
pabotel Ne3 W3ydyenue momudpukaimoH-
HOW u3MeHuuBOCTHU. [locTpoenue Bapua-

LIMOHHOW KPHUBOM.

- Pemenue 3amad Ha omnpezaesieHHE TUIA MyTa-
OUU 1IpH 1nepeaadye HaCJICACTBCHHBIX ITPU3HAKOB,
COCTaBJICHUEC TCHOTUIIMYECKHUX CXEM CKpCIIrBa-
HHUA

- Pa3zpaboTka JeHThI BpeMEHU pa3BUTHS 3BOJIO-
[UOHHOI'O YUCHUSA

- OI_[eHI/IBaeMaﬂ JUCKYCCHA: UCITIOJIb30BAHUE ap-
T'YMCHTOB, OHOJIOTUYECKOM TCPMHUHOJIOTUHU U
CHUMBOJIMKH IJId JOKa3aTCJIbCTBA POACTBA Opra-
HU3MOB PA3HbIX CUCTCMATHYCCKUX I'PYIIII
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- Pa3pa60T1<a JICHTBI BPEMCHH BO3HUKHOBCHUSA U
pa3BUTHS KU3HU Ha 3emiie

- Pa3pa60TKa JICHTBI BPEMCHH IPOUCXOXICHUA
YCJIIOBCKA

- BeimlotHeHMe U 3a1uTa IpakTHIeCKOM
paboThl Ne6 «OTX0/1bI IPOU3BOICTBAY

- BeimonHenue 1 3ammTa J1abopaTopHOM
paboThl Ne3 «YMcTBeHHas: paboTOCTO-

COOHOCTB

- BeimonHenue keiica Ha aHanmu3 WHGOPMALIUU O
HAyYHBIX JOCTHXEHHSIX B O0JIaCTH TeHeTHue-
CKUX TEXHOJIOTHUW, KJIETOYHOW WHYKCHEPHUH, TH-
HIeBBIX OMOTEXHOJOTHH (Mo rpymnmnam), mpen-

CTaBJICHHWE PE3YJIbTATOB PEUICHUsI KEHCOB MO T.
5.1,5.2

OK 07. CopeticTBOoBaTh CoXpaHe-
HUIO OKPYXarollel Cpefbl, pecyp-
COCOEpEeKEHUI0, NPUMEHATh 3Ha-
HUS 00 W3MEHeHHWU KJIUMarTa,
MPUHLMIIBL  OEpeXIINBOIO IPOU3-
BOJCTBA, 3¢ (EeKTUBHO JEHCTBOBATH
B UPE3BBIYAIHBIX CUTYAIHSIX

- c(hopMHpPOBAaHHOCTh YMEHMSI NMPUMEHSTH MOITYYEHHbIE 3HA-
HUS 17151 00BACHEHHUs OMOJIOTMYECKHX MPOILIECCOB U SIBJICHUH,
JUI TIPUHATHS TPAKTHMUECKUX PELIEHUH B IOBCEIHEBHOM
KHU3HH C LENbI0 oOecreueHus: 6€30MacHOCTH CBOETO 3/10pPOBbS
U 3JI0pOBBSl OKPYKAIOIIUX JIIOJIEH, COONIOAEHUS 3/10pOBOTO
o0pa3a JKM3HU, HOPM TPaMOTHOT'O MOBEJCHHSI B OKpY’KaroIen
MPUPOIHOM CPeJE;

- MIOHMMaHUe He0OXOAUMOCTH HCII0JIb30BAaHUS JOCTHXKEHUI
COBPEMEHHOM OMOJIOTMU 1 OMOTEXHOJOTUH JIsl palliOHAIIb-
HOTO MPUPOJOTIONIb30BAHUS

-TectmoT.4.1,4.3,4.4
- CocTaBiieHME CXEM KpYTrOBOpPOTa BEIIECTB, HC-
MOJIB3YSI MaTEPHUAIIbI JICKITUU

- BbInosgHeHne 1 3a1mrTa NpakTUIeCKOU
paboter NeS «KpyroBopoT BemecTs
JSHEPTUU B IKOCUCTEMEN

- OuennBaemMas quckyccus 1o 1. 4.3, 4.5

- BoInosiHEHWE U 3a1UTa TPAKTUYECKOMN
paboThl No6 «OTX0/1bI TPOU3BOICTBAY

- BeimonHenue 1 3ammTa J1abopaTopHOM
paboThl Ne3 «YmMcTBeHHas: paboTOCTO-
COOHOCTB)»

IIpodeccuonanbHbie KOM-
NeTeHIUH:
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IIK 1.1. AnanusupoBaTh TpeOoBa-
HUS TEXHUYECKOTO 3a/laHusl Ha
MPOEKTUPOBaHHE LUPPOBBIX CH-
CTEM

- NpUOOpETEeHHE OIbITa MPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO IMO3HAHMS, MCIIOJIB3YEMbIX B OHONOruu: Halone-
HUS U OIIMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM;

- OpraHM3alyy U TPOBEICHHs] OMOJOTHYECKOTO SKCIEPUMEH-
Ta, BBIJIBM)KCHMSI TUIIOTE3, BBIABICHHS 3aBUCHUMOCTU MEXKIY
HCCIIEyEMbIMU BEJIMYMHAMM, OOBSCHEHMS IOJIyYEHHBIX pe-
3ylbTaTOB U (OPMYIUPOBAHUS BBIBOJIOB C HCIOJIb30BAHUEM
HAYYHBIX OHSATUI, TEOPUHN U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHMH KPUTHYECKU OIEHUBATh WH-
dbopMario OHOJIOTHYECKOTO COACPXKAHMS, BKIIFOYAIOITYIO
TICEBJIOHAYYHbIC 3HAHUS M3 PA3JIUYHBIX HCTOYHHUKOB (Cpel-
CTBa MaccoBOH MH(pOpMANNU, HAYYHO-TIOMYJISIPHBIE MaTepua-
JIBI);

- MHTEPIPETUPOBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX HC-
CJIeIOBaHMI B OMOJIOTUHU, METUIIHE, OMOTEXHOJIOTUH;
-paccMaTpuBaTh TI00ATBHBIC AKOJOTHYECKUE TPOOIEMBI CO-
BPEMEHHOCTH, (POpMHPOBaTH MO OTHOLIEHHWIO K HHUM COO-
CTBEHHYIO MTO3ULHUIO;

- ¢(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE TUCH-
MEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE OMOJIOIMUECKOM
nH(pOpMaIUU U3 HECKOJIBKHX UCTOYHUKOB, IPAMOTHO UCIIOJb-
30BaTh NOHSATUHHBIN anmnapar OMOJOTHH.

- Tecrno 1. 4.4

- BeInoJsiHeHWE 1 3a1UTa TPAKTUYECKON
paboThl Ne6 «OTX0AbI TPOU3BOACTBAN-
OuenuBaemasi IUCKycCHs 10 T. 4.5

- BrlnonaHeHrue u 3amura J1abopaTopHOU
pabotel Ne3 «YmcTBeHHas paboTocIo-
COOHOCTB»

- BeimonHenue keiica Ha aHanmu3 WH(QOPMALIUU O
HAYYHBIX JOCTH)KCHUSIX B 00JIaCTH TEHETHYe-
CKUX TEXHOJIOTWH, KJIETOYHON HWH)KEHEpUH, IH-
HIeBBIX OMOTEXHOJOTHH (MO rpymnmnam), mpen-

CTaBJIEHHWE PE3YJIbTATOB PEUICHUsI KEHCOB MO T.
5.1,5.2
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1.3. KogudukaTop oneHOYHBbIX CPEICTB

HanMeHoBaHMe OLIEHOYHOTO cpeacrea

Koja ounenounoro

IIpeacraBieHne oleHOYHOTO cCpecTBa B (hOH/IE

cpeAcTBa

VYcTHbIM (MMCHbMEHHBIN) OIPOC M0 TEME, pas- O [Iepeuens BOIIPOCOB 1O TEME, pa3ieiy*

b1 (0%

Cemunap (mebGaThl AMCKYCCHS, KPYTJIBIHA C [Tepeuens Tem 115 u3ydeHus: U(UITK) 0OCYKICHUS*

CTOJI)

TectupoBanue T KommiekT TecToBbIX 3aJaHuii IO BapHaHTam

[IpakTnueckas padbora ITP Homep u HauMeHOBaHME MpPaKTUYECKOW pabOThl, CChUIKA Ha METOJUYECKHE
yKa3aHus 110 BbIIOJHEHUIO [1P.

Jlaboparopnas pabora JIP Homep u nHammeHoBaHue nabopaTOpHOM pabOTHI, CChUIKA HA METOIUYECKUE
yKa3aHus 110 BbITOIHEHUO JIP.

3agaHusl THUIIOBEIE 3T KoMInuiekT THIOBBIX 3amaHuit

TBopueckue 3agaHus T3 [IpumepHas TemaTrKa rpyHHOBBIX W/WIU UHIUBUAYAIBHBIX TBOPUYECKUX 3a/1a-
HUH

Keiic (cutyarnmonHoe 3a1anue) K 3amaHus A pelieHus Keiica (KOMIUIEKT CHUTYAI[MOHHBIX 3aJaHuii). OOpasibl

CUTYAallMOHHBIX 3a/1a4
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1.4. ConepxaTeibHO-KOMIIETEHTHOCTHASI MATPHUIIA OLIEHOYHBIX CPEICTB TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U NIPOMEKYTOYHOM aTrTecTanuu o yueOHoi aucuuminde OO/ 08. buosorus

Texkymuii KOHTPOJIb

HpOMe)KyTO‘lHaH aTrecranus

DJieMeHT y4eOHO 1N CHUIITHHBI Kozpl npose- Ko oueHou- Kozpl npose- Koz one- dopma KoH-
PHAEMBIX HOT'O CpeIcTBa PHAEMBbIX HOYHOI'0 TDOJIS
OK, IIK P OK, IIK cpencTsa P
Pazgea 1. Kiierka — cTpyKTYpHO-QPYHKIMOHAJIBHAS €UHULA KUBOT0
Tewma 1.1. buonorus kak Hayka. OOmas OK 02 [P13T OK 02 T
XapaKTEPUCTHUKA KU3HU
Tema 1.2. CTpykTypHO-PYHKIIMOHAJIbHAS] OpPTaHU- C
3aIMsl KJIETOK OK 01,02,04 3TJIPLIIP2, T3 OK 01,02,04 T
Tema 1.3. CTpyKTypHO-(PYHKIMOHAIbHBIE (DAKTOPHI
HACIIEICTBEHHOCTH OK 01,02 0,3T OK 01,02 T, 3T
Tema 1.4. OOMeH BeleCTB M IpeBpaIlicHUue dHep-
' B KJICTKE OK 02 03T oK 02 T KOMILJIEKCHBIN
Tema 1.5. )KuzHeHHbIl IMKIT KIETKU. MuTto3. Men- . saser
03 OK 02,04 0,3T,T3 OK 02,04 T
Paznen 2. Ctpoenne u pyHKIUM OPraHu3Ma
Tema 2.1. CTpoeHue opranuzma OK 02,04 C,T3 OK 02,04 T
Tema 2.2. ®opMbl pa3MHOXKEHHUSI OPraHU3MOB OK 02 0,3T OK 02 T
Tema 2.3. OHTOreHe3 pacTEHU, KUBOTHBIX U
OK 02,04 T3, T OK 02,04 T

YCJIOBCKA
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Tema 2.4. 3aKOHOMEPHOCTH HACIIECIOBaHUSA

OK 02,04 3T,0,T, OK 02,04 T,3T
Tewma 2.5. CuernnieHHOE HAacIeq0BaHUE NPU3HAKOB
OK 01,02 T,3T,I1P2 OK 01,02 T
Tema 2.6. 3aKOHOMEPHOCTH N3MEHUYUBOCTH
OK 01,02,04 T,3T, I1P3 OK 01,02,04 T
Pasznen 3. Teopus 3BoJrouuu
Tema 3.1 HcTopus 3BOIIOIUOHHOTO yueHUs. MUK-
OK 02,04 0,3T,T3,11P4 OK 02,04 T
PO3BOIIOLIUA
Tema 3.2 MaxkponsBontounsi. Bo3SHUKHOBEHUE U pa3-
OK 02,04 C,T3 OK 02,04 T
BUTHE KU3HU Ha 3eMJie
Tema 3.3 IlpoucxoxeHue 4eI0BEKa — aHTPOIIOTe-
OK 02,04 0,13 OK 02,04 T
HE3
Paznea 4. Jxosiorus
Tema 4.1 Dkonorunyeckue (HaKkTOpbl U CPEIBI KU3-
I OK 01,02,07 T OK 01,02,07 T
Tema 4.2 Tlomynsmmsi, cOOOIIECTBA, SKOCHCTEMBI
OK 01,02,07 3T,IIP5 OK 01,02,07 T
Tema 4.3 buocdepa - riiobanbHas K0JIOrHYecKast
OK 01,02,07 CT OK 01,02,07 T
cucrema
Tema 4.4 BausHHe aHTPOIIOTEHHBIX (PaKTOPOB Ha OK 01,02,04,07 TIIP6 OK 01,02,04,07 T3T
ouochepy K 5.1 ’ MK 1.1 ’
Tema 4.5 Bauguue cormaibHO-IKOJIOTHYECKUX OK 02.04.07 OK 02,04,07
P C,JIP3 K 1.1 T
(akTOpOB Ha 3A0POBBE YEIOBEKA MK 5.1
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Pa3znea S. buoJsiorus B :KM3HHU

Tema 5.1 BuOTEXHOJIOrMHU B )KU3HU KaXKJI0TO OK 01,02,04 OK 01,02,04
I[IK 5.1 IIK 5.1

Tema 5.2 BHOTEXHOJIOTHUH ¥ TEXHUYECKHE CUCTEMBI OK 01,02,04 OK 01,02,04
IIK 5.1 K 1.1
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2. KOMILTEKT KOHTPOJBLHO-OIIEHOYHBIX CPEJACTB JIISI
TEKYIIETOKOHTPOJISIYCIIEBAEMOCTH IO YYEBHOM
JTUCHUILIAHE

KoHTponb u onieHka pe3yabTaToB ocBoeHUs yueOHoi aucturumasl OO/1.08 buo-
JIOTHS OCYIIECTBIISIETCA MPENOo/IaBaTesieM B MPOIIECCE:

— TMPOBEJEHUSI YCTHOTO UM MUCBMEHHOTO OMpOoca M0 TEME;

— BBINIOJIHEHUST 00YUYaIOMIMMUCS KOHTPOJBHOU pabOThI IO pa3ieiy;

— BBITIOJIHEHUS U 3aIIUTHI TAOOPATOPHBIX U MPAKTHUECKUX paboT;

— BBINOJHEHUS! TBOPUYECKUX PabOT, TUMIOBBIX 3aJJaHUM;

— TECTHUPOBAHUSA 10 OTJEIBHBIM TEMAM H pa3JiesaM.

Yemuwviu unu nucbmennwviti onpoc MPOBOAUTCS HA MPAKTUYECKUX 3aHATHSIX U 3a-
TparuBaeT TEMATUKY NPEALIECTBYIOIUX 3aHATUH, JEKUIMOHHBIA MaTEepHal U TO3BOJISI-
€T BBIICHUTH O0OBEM 3HAHWU CTyAEHTA IO OMNpPEAEICHHON TeMme, pa3jeny, mpodieme.
YcTHbli onpoc B popme cobeceioBaHus -crielMaibHas Oeceia nmpenoaasarens ¢ 00y-
YaIOIINMCSl Ha TEMBI, CBSI3aHHBIE C U3y4aeMOM JUCHUUILUIMHOW, U PACCUUTAHHOE HA BBI-
SCHEHUE 00beMa 3HaHUM 00y4YaroIerocs MoonpeaeeHHOMY pasieny, TeMe, Ipodiieme
U T.IL

Tunogoe 3adanue - CTaHIAPTHBIC 3a/laHUs, MO3BOJSIONINE MPOBEPUTH YMEHHE
peliath Kak y4yeOHble, Tak U npodeccuoHanbHble 3agaun. ConepikaHue 3aaHUN J10JK-
HO MAaKCHUMaJIbHO COOTBETCTBOBATh BUaM NMPO(PECCHOHATBHOMN JAESITENbHOCTH.

PaznuuaroT pa3HOYpOBHEBBIE 3a/1a4U U 33JJaHUSA:

a) O3HAKOMHUTEJIBHOIO, MO3BOJISIOLIME OLEHUWBATh M JMATHOCTUPOBATH 3HAHUE
(akTueckoro Marepuana (6a3oBble OHATHS, aITOPUTMBI, (AKTHI) U YMEHHE TTPaBUIIb-
HO HUCIIOJIb30BaTh CIELHMAIbHBIE TEPMUHBI U MOHATHS, Y3HaBaHUE O0OBEKTOB U3yUEHHUS B
paMKax ONpeeJICHHOTO pa3iesia AUCIUIUIUHBI;

0) penpoAyKTUBHOIO YPOBHS, MO3BOJISIIOLIME OLEHHWBATh M JIMarHOCTHPOBATH
YMEHUS CUHTE3UPOBATh, aHAJTU3UPOBATh, 00001aTh (HAKTHUECKUH U TECOPETUUYECKUN
Marepuani ¢ popmMyIupoBaHUEM KOHKPETHBIX BHIBOJIOB, YCTAHOBJICHUEM  IPUYHUHHO-
CIJICJICTBEHHBIX CBS3€EH;

B) NPOAYKTUBHOTO YPOBHS, MO3BOJSIIONIME OLEHUBATh U JUArHOCTUPOBATH yMe-
HUS, WHTETPUPOBATh 3HAHUS PA3IMYHBIX OOJACTEH, apryMEHTHPOBATh COOCTBEHHYIO
TOYKY 3PEHHS, BBIMOJIHATH TPOOIEMHBIC 3a/1aHMUS.

[TpoaykToM camMocCTOSTENbHOM paboOThl CTYNIEHTA, SIBISIETCA U coobujeHue ¢ npe-
3eHmayueti, TPENCTaBIAIONIEe COOOM KpaTKoe U3JI0KEHHUE B MHUCbMEHHOM BUJE MOJY-
YEeHHBIX  PE3yJIbTATOB  TEOPETHUYECKOTrO  aHaiu3a  ONpeleleHHOM  y4ueOHo-
MCCJIEI0BATENbCKOM TEMBI, IJI€ aBTOP PACKPBIBAET CYTh UCCIEAYEMON MpOOJIeMbl, MpHU-
BOJUT Pa3JIMYHbIE TOUKU 3PEHHUS, a TAK’Ke COOCTBEHHBIE B3IJISAIbI HA HEE.

Tecmuposanue TpeNCTaBIACT COOOM CUCTEMY CTaHAAPTU3UPOBAHHBIX 3aJaHUH,
MO3BOJISIONIYI0 aBTOMAaTU3UPOBATh MPOLIEAYpPY U3MEPEHUsI YPOBHS 3HAHUW U yMEHUH
oOyuJaroIerocsi, HalmpaBJIeHO HA MPOBEPKY BIAJCHUS TEPMHUHOJIOTHYECKUM armapaToM
Y KOHKPETHBIMU 3HAHUSIMU IO TUCHUIUIMHE. TECTUPOBAHKE MO TEME, Pa3Jeily 3aHUMAET
yacTb yueOHoro 3aHatus (10-30 MuHYT), MpaBUIBLHOCTH pEUICHUs pa30upaeTcs Ha TOM
KE WIH CIAEAYIOIIEM 3aHATUH; YaCTOTa TECTUPOBAHMS ONPEAEISAETCS NPENOJaBaTEIEM.
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TecTtupoBanme Mo TeMaM, pas3zeiaM MPOBOAWTCS B MHUCHMEHHOM BHUJE WA B
KOMITBIOTEPHOM C MTOMOIIIbIO TECTOBOM 000JIOUKH WIIM pa3pabOTaHHBIX MPENoaBaTeIeM
TECTOB C MCIOJIb30BaHUEM CIIEMAIM3UPOBaHHbIX cepBUCOB (Google-hopmel u ap.), B
KOTOPBIX OaJIbl POPMUPYIOTCS aBTOMATUYECKH U TIEPEBOJATCS B CUCTEMY OIIEHOK Ipe-
M0J1aBaTelIeM B COOTBETCTBUU C YTBEPKICHHOM IIKAJION OLIEHUBAHUSI.

Keiic-3a0anusa nipencraBiser coOoil mpoOieMHOe 3ajlaHue, B KOTOPOM 00ydaro-
HieMycs MpeIaraloT OCMBICIIUTD PEATbHYIO npodeccruoHanbHo-
OPHEHTHUPOBAHHYIO CUTYAIINIO, HEOOXOIUMYIO JUIsl PEIISHUS JAHHOUW MPOOIEMEI.

Teopueckoe 3a0anue 3TO YACTMYHO PETJIAMEHTHPOBAHHOE 3aJaHUE, MMEIOIIEe
HECTaHJAPTHOE PEIICHWE W TI03BOJIIONIEE NUArHOCTHPOBATH YMEHUS, MHTETPUPOBATH
3HAHWS PA3IMYHBIX 00JacTel, apryMeHTUPOBATh COOCTBEHHYIO TOYKY 3peHHs. MoKeT
BBITIOJTHSTHCS MHANBUAYATHHO WIIA TPYIIIION O0YJarOIIIXCS.

Ilpaxmuueckue 3ausamusi IPOBOAUTCS B YacChl, BBIACICHHBIE YYCOHBIM IIIIAHOM
JUIsE OTPaOOTKU MPAKTUYECKUX HABBIKOB OCBOCHUSI KOMIIETEHIUSIMHU, U MPEANOIAraroT
aTTECTAIMIO BCEX O0YUYAIOIINXCS 3a KaX0€ 3aHsITHE.

B xoxe mpakTH4ecKoro 3aHATHS 00ydaroluecs MpuoOpeTaroT YMEHHUs, Ipey-
CMOTpEHHbIE pabouell MpPOorpaMMoON MUCHUILIUHBI, y4aTcs HCIOIb30BaTh (HOPMYJIIbI, U
MIPUMEHSTH Pa3IMYHbIE METOAMKU pacueTa, aHAJIM3UPOBATh MOJYUYEHHbIE PE3YyIbTaThl U
JIeNaTh BBIBOJIbI, OMUPASICh HA TEOPETUUECKUE 3HAHUSI.

B xoxe nabopamopnoii pabomsr oOydaromuecs: IpuoOPETarOT YMEHHUs, Tpey-
CMOTpEHHBIE paboueil mporpaMMol JUCIUIUIMHBI, YUaTCs CaMOCTOSITENIbHO paboTaTh C
o0opynoBanueM JabopaTopuu, MPOBOAHWTH IKCIEPUMEHTHI, aHATU3UPOBATh MOTYYCH-
HBIC pe3yJIbTaThl U IeJIaTh BBIBOBI, TOATBEPKIATh TEOPETHUSCKHE TIOJIOKECHHMS JTabopa-
TOPHBIM DKCIIEPUMEHTOM.

CopeprkaHue, 3Tanbl IPOBEICHNUS KOHKPETHOTO TIPAKTUYECKOTO 3aHITHS WIIH Jia-
OopaTopHOI pabOTHI, KPUTEPUHU OLICHKH MPEACTABICHBI B METOIUYCCKUX YKA3aHUAX T10
BBITIOJIHEHUIO JTA0OPATOPHBIX, MPAKTUIECKUX Pa0OT.

OT4er Mo MpakTUYECKOW M JabopaTopHOUl paboTe MpPENCTaBISECTCS B MEYaTHOM
BUJIe B opMare, MPelyCMOTPEHHOM I11a0JIOHOM OTYeTa MO0 MPAKTUYECKOH, JabopaTop-
HOI pabote. 3amuTa OoT4eTa MPOXOAUT B (GOpMe JOKIaaa 0OydaroIIerocss Mo BhIMOJ-
HEHHOU pa00Te U OTBETOB HA BOTIPOCHI MPEIoaaBaTeIsl.

B ciydae HEBBITIONHEHUS NPAKTUYECKUX 3aJlaHUN B TpoIlecce OOyYeHHS, UX
HE00X0AMMO «OTpabOTaTh» 10 KOMILIEKCHOTO auddepeHmpoBaHHoro 3auera. Bu 3a-
JTaHUH, KOTOPbIE HEOOXOAMMO BBITIOJHUTD VIS TUKBUIAIMH 33I0JDKEHHOCTH OTIPEIeIs-
€TCSl B MHIUBUYaJIbHOM TIOPSJIKE, C YIETOM ITPUYHH HEBBITOTHCHHUS.

dopma MPoBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTe-
CTaIuy JijIs1 00yYaroIIMXCsl WHBAJTUIOB U JIUII C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMH 3]10-
POBBSI BRIOUPACTCS ¢ YICTOM MHANBUAYATBHBIX TICUXO(DHU3UICCKUX 0COOSHHOCTEH (YCT-
HO, TUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B (hOPME TECTUPOBAHUS U T.I1.).
[Tpu HEOOXOAUMOCTH 00YyYAIONTUMCS WHBATUIAM U JIUIAM C OTPAaHUYCHHBIMA BO3MOXK-
HOCTSIMHU 3JIOPOBBSI TIPEIOCTABIISETCS TOTOJHUTEILHOE BPEMS ISl TIOJTOTOBKU OTBETA
Ha KOMIUIEKCHOM AU(PEpeHIInPOBAHHOM 3aUEeTe.

2.1. OueHo4YHBbIEe CpeacTBA /M NMPOBeJeHHUS TEKYIIero KOHTPOJIS ycleBae-
MOCTH
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Pa3nen 1. Kiterka — cTpyKTypHO-pYHKIIHOHAJIBLHAS €IMHULA KUBOTO

Tema 1.1. buoJsiorus kak Hayka. O01asi XapaKTePUCTHKA KU3HHU
3ajaHus THIIOBLIE
3ananme 1. 3anonuute Tabnuiy «MeToapl MUKPOCKOIIUPOBAHUS» YKa3aB METO-
JIbl, UX JIOCTOMHCTBA M HEJIOCTATKU, UCIIONb3Ys MaTepHall JIeKIUN, yueOHUKA, UHBIE UC-
TOYHUKH UH(DOpMALIHH.

Tabnuna MeToabl MUKPOCKOIMPOBAHUS

Meton JlocTouHcTBa Henocratku

3apanme 2. 3anonHute Tabiuny «Bkiag ydyeHbIX B pa3BUTHE OMOJIOTMM», YKa3aB yde-
HOTO, BPEMEHHOI NepHroj paboThl HaJ OTKPBITUEM U AAiiTe KPaTKyIO XapaKTEPUCTUKY
OTKpBITUS, HCIOJB3YySl MaTepuan JEeKIHi, y4yeOHUKa, HHble HCTOYHUKH HUH(pOpMa-
nuu.Heo6xoanmo npeaoctaBuTh HHGOPMALIKIO 110 7 YYEHBIM.

Tabnuna Bkiiaa yyeHbIX B pa3BuTHe OHOJIOTHI

VYueHnslii Bpemennoii nepuon | KpaTkas xapakrepuctrka paboThl y4ue-
HOT'O

3aganue 3. 3an0IHUTE CPABHUTENBHYIO TAOIHILY CXOACTBA U PA3IUYHUI )KUBOTO U HE-
’KUBOTO, UCIIOJIb3Yys MaTepual JIEKIUuH, ydeOHNKa, HHbIE HICTOYHUKU HH(DOpMaIuu.

Ta6nua CxoacTBa U pa3jin4vus ;KUBOT0 U HESKMBOTO

Kpurepun Kusoe Hexusoe
(OTIUUYUTENIbHBIC TPU3HAKH )
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IIpakTnueckas padora Nel«Hcnonvzoeanue paziuunvlx mMemoooé npu uzyue-

HUU OUON02UUECKUX 00BEKM08»

CMm. Meroauueckue yKa3zaHHUS 1O BBIIIOJHEHUIO MPAKTUYECKUX U Ja0OpaTOPHIX
paboT no aucuuruinHe «buomnorusy/ coct. [lerpuxkuna O.b., PKPUIIT, 2024 r.

Tema 1.2. CTpYyKTYPHO-(DYHKIIHOHAILHAS OPTraHU3AIUA KJIETOK

JIACcKyccusi 0 BONPOCAM JIEKIIUH

1. OnuH wnccnenoBaTeNlb YTBEPXKAAJI, YTO LUTOIUIA3Ma JYKApUOTHUYECKOW KIIETKH
MOKET HOPMaJIbHO (HYHKIIMOHHPOBATH 0€3 sA/pa; IPYroi 3asiBis, 4To 0e3 sjpa LUTO-
Iia3Ma M KJIETKa B ILIEJIOM MPEKpaTAT CBOE cyllecTBoBaHUEe. KakoBo Baiie MHEHHUE?
CBOM OTBET apTyMEHTUPYHUTE.

2. Kakyto poJib HTpaeT UUTOILIa3Ma B KU3HU KIIETKU?

3. YTO MOXKET MPOU30MTH, €CIIU U3MEHUTCSI CTPOEHUE XPOMOCOM?

4. O0ObsicHUTE, TTIOUYEMY ITUTOILIa3MaTHYECKass MeMOpaHa BBINOJIHSIET pojib Oapbepa,
o0ecreunBaiero n30upaTesibHOe MPOHUKHOBEHUE BEIIECTB M3 BHEIIHEW U BHYTPEH-
HEH Cpelibl.

5. KakoBa ponp komruiekca ['osib1ku B KJeTke?

6. Kak moBiusieT Ha KU3HEAEATEIIBHOCTh KJIETKH YMEHBIIEHUE B HEW KOJUYECTBA
MHUTOXOHJIPUIA?

7. Ha yeM OCHOBaHO JIeJIEHHE BCEX JKUBBIX OPraHU3MOB Ha JIBE TPYIIIbI — MPOKAPHU-
oT 1 3ykapuoT? Ka Bbl AyMaere, moueMy UMEHHO 3TOT MPU3HAK, JIET B OCHOBY pa3zelie-
HUSI OPraHU3MOB Ha AT TPYIIIHI?

TBopueckoe 3a1anue
Pa3padoTka MeHTAIbHON KapThl 0 KJIACCH(PUKANNH KJIETOK U UX CTPOCHHUIO
HA NMPO- ¥ 3YKAPHUOTHYECKHUX U 0 HAPCTBAM B MUHM IPynnax
[Ipu BBINIOTHEHUHU CTYAEHTHI pacpelelIIFOTCA Ha MaJble rpymnbl (1o 2-3 yeso-
BEKA).
[Tpu pa3paboTke peKOMEHYETC s HCTIOIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com
https://app.mindmup.comuiam Ipyrue UHCTPYMEHTHI JJISI CO3/ITaHNS MEHTAJIbHBIX KapT.
[Ipumep yacTh MEHTAIIBHOMN KapThl:

CepaeYHO-COCYAUCTAnA CUCTEMA

nyuweson
HeAyaAOYHO-KMLIEYHBIA TPaKT

KMILIEYHWEK OBEHAAUATWNEDCTHAA KMWKA

JlabopaTtopHas pabora Nel « Kamanumuueckas akmugrnocms pepmenmoe»
JlabopaTtopHasi pabora Ne2 «Cmpoenue Knemku u KiemouHwvle 6KI104EHU)
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https://www.mindmeister.com/
https://app.mindmup.com/

CM. Meronnueckue yKa3aHHsl MO BBIMOJIHEHUIO MPAKTUUYECKUX M J1a00paTOPHSIX

paboT no aucuuruinHe «buomnorusy/ coct. [lerpukuna O.b., PKPUIIT, 2024 r.

3ajaHus THIIOBLIE
[IpuMepHBIH TIepedeHb TeM JIJIsl TOATOTOBKH YCTHBIX COOOIICHHM C Mpe3eHTallN-

BupycHbie u 6akTepuaibHbie 3a00J€BaHNUA.
OO011e NPUHIUITBI KCTIOIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUST aHTHOMOTHKOB.
['pumnm.

Koponasupyec.

['epmec.

Betpsnas ocrna.

I'enmatut B.

['enatut C.

. [Tonmomuenur.

. BUY. CIT1.

. Kpacnyxa

. CBHHKa

. Uyma.

15. Xonepa.

16. Cubupckas s13Ba.

17. TyGepkymnes.

18.byTynusm.

19. CronbHsk.

20. Judrepus.

21./Inzentupus.

22. KoxkJirorl.

23. CkapnaruHa.

24. SI3Ba xenyaka.

25.MUHEHTHUT.

WX kWD =

ke
A WO

Tema 1.3. CTPYKTYpHO-(PYHKIIMOHAJIbHBbIE (PAKTOPBI HACJIEICTBEHHOCTH

Ycrubii (GpoHTANBHBIN) ONIPOC

KakoBo cTpoenue XxpoMocoMbl?

Kakue XxpoMOoCOMBI Ha3bIBAIOTCSI TOMOJIOTMYHBIMHU, HETOMOJIOTUYHBIMU ?
YTo Takoe rarmionIHbIH Ha00p XPOMOCOM, TUTLTOUIHBIN HAaOop?

Yro Takoe HyKJICOTU] U U3 KAKUX XUMUYECKUX KOMIIOHEHTOB OH COCTOUT?
Kakune KucioTel OTHOCATCS K HYKJIEUHOBBIM?

I'ne B xnetke Haxoautces JIHK?

Yem otnnuaercs crpoenue Hykieotuaos JJHK u PHK?

Yem otnuuaercs crpoenue mosiekyn JJHK u PHK?

. Urto Takoe Tpumier?

10 OOBbsacHUTE CBOMCTBO OJTHO3HAYHOCTH T'€HETHUECKOTO KOJIa.

11. O6bscHUTE CBOMCTBO BBIPOXKIEHHOCTH T€HETUYECKOTO KOJIa.

WX NN R WD =
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12. Yro Ha3biBaroT permkanuei JJHK?

13. Kakue sTansl BeIACISIOT B Ipoliecce OMocHHTe3a Oenka?
14. OxapakTepu3yiTe 3Tan TpaHCKPUIILIHH.

15. OxapakTepusyiTe 3Tan TPaHCISIUH.

3ajaHus THIIOBLIE

CocraBJienue rioccapus.

CoctaBbTe TJOCCapuii Cc  ompeneleHus MM 10 TemMe  «CTpyKTypHO-
(byHKIHOHATBHBIE (DAKTOPHI HACIEACTBEHHOCTH», HCIOJB3Yysl MaTephajbl JICKIUH,
y4eOHUKH, CIIOBApH.

[IpuMepHBIN ITepeYEHb TEPMHUHOB:

HyxkJjieMHOBBIE KUCIOTHI
Hykneotun

Xpomocoma

Xpomaruja

['oMosIOrYHBIE XPOMOCOMBI
Heromonorunyneie XpoMOCOMBI
["anouiHBIN HAOOP XPOMOCOM
Jurmon b1 HabOp XpOMOCOM
9. Ayrtocombl

10. Permmukanus

11. Buocunres 6enka

12. Tpanckpunuus

13. Tpaucnsamus

NN B WD =

Pemienne 3aga4y Ha omnpeaejieHUe MOCJIEI0BATEIbHOCTH HYKJICOTHAOB, aMHU-
HOKHCJIOT B HOpPME M B CJIy4Yae M3MCHEHHMSl IOC/IEA0BATEJIbHOCTH HYKJICOTHI0B
JHK.

3agaum 1JIs peleHusi B Kjacce ¢ npenogaBareieM

1. Oparment motiekysbl JIHK uMeer creayronyro HYKJICOTUIHYIO MOCIEI0-
BaresnbHOCTh: AALTAITHTIHALITHI' ALL. Onpenenute HYKICOTHAHYIO MOCIENI0BaA-
TeTbHOCTH (hparmenTa moJiekyiasl ”PHK, cunTesupyromeiics mo npuseneHHoMy ¢par-
MeHTy moJiekyibsl JIHK, u aMMHOKHCIIOTHYIO mOcneoBaTelbHOCTh (PparMeHTa MoJu-
MeNTUa, KOAUpYomerocs 3tuM pparmeHTom Mosekyinsl uPHK.

2. @parMeHT MOJIEKYJIbI MTOJUIIENITHIA UMEET CIEAYIOIIYI0 aMUHOKHUCIOTHYIO
nocaeaoBaTenbHOCTh: MeT-Tup-®en-1{uc-Acn-Ban. Onpenenure HyKICOTHAHYIO ITO-
cienoBaTenbHOCTh (PparmMenTa mosekyiasl UPHK, koaupyromero npuBeaeHHslil (par-
MEHT MOJIEKYJIbI ounentuaa, u pparment monexyisl JJHK, nmocinyxuBmumii MaTpunei
U1l CUHTE3a npuBesieHHoro pparmenta mosiekysnsl ”PHK. Tlpu Boccoznanuu pparmen-
ta MoJnekyiael MPHK mig kaxzaoro Tpumuiera MCHOJIB3yMTE NEPBYIO U3 YKa3aHHBIX B
Ta0IULE FTEHETUYECKOTIO KOJa aMUHOKHUCIIOTY.

3. @parMeHT Hayala reHa UMEET CIIEAYIOIIYIO MOCIEI0BATEIBHOCTh HYKIIEO-
TUJOB (BEPXHSS LIETIh — CMBICJIOBAsI, HYKHSS — TPAHCKpHOUpyemasi):

5-OTAATTATALOTTATAI'TTOT — 3
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3 -TATTALUTATTALITATHHAAT A -5
['en comepxkuT MHPOPMATUBHYIO U HEMH(DOPMATUBHYIO YACTU JJI TPAHCISALHUU.
Onpenenure MOCIENOBATEILHOCTh O€NKa, KOJUPYEMYIO JaHHBIM (parMeHTOM, eciiu
U3BECTHO, YTO MEpBas aMUHOKUCIOTAa B mojunentuae Mer. C Kakoro HyKJI€OTHAA
HayrHaeTcs THGOpMAaTUBHAS YacTh reHa’?
4, Ucxonnwiii pparment monekynsl JJHK umeer crnemyroiryro mocienoBa-
TEJILHOCTh HYKJICOTUAOB (BEpXHSS LIEMb — CMBICIIOBAs, HUKHSS — TPaHCKpUOUpyemasi):
5- ATATTOTAIITITIT - 3
3 - TUTAUTUATIT AL — 5
Onpenenrure aMMHOKHCIIOTHYIO TIOCJIEIOBATENBHOCTh Nosmmentuaa. Kakue nsmene-
Hus npousonayt B JIHK n uPHK, ecim B pe3ynbrate 3aMeHBI OJJTHOIO HYKJIEOTHAA
TPETh aMHUHOKHMCIIOTA 3aMEHUTCS HA aMUHOKHCIOTY AcH? biarogapst Kakomy CBOM-
CTBY F'€HETHMYECKOTO KOJa OJHA U Ta K€ AMUHOKHCIIOTA Y Pa3HbIX OPraHU3MOB KOJU-
pPYETCS OAHUM U TEM K€ TPUILIIETOM?
S. ®parmenT motiekyibl JJHK umeer cneayronyro nocieqoBaTeIbHOCTh HYK-
JICOTUIOB (BEPXHSIS 1IENb — CMBICTIOBAS, HIDKHSISL — TPAHCKpUOUpyeMas):
5- AUTATHATHOTITHUTITA — 3
3 -TIUTUI' TATAOUITAIOAT- 5
[TocTpoiiTe TOCIENOBATENHHOCTh AMHHOKHUCIOT BO (hparMeHTe MOJUIENnTHIA.
Kakue n3meHeHus MOTId MPOU30MTH B pe3yibTaTe TeHHOW MyTalliy BO ()parMeHTe Mo-
nexynsl JJHK, ecnu nsitas amuHOKMCI0Ta B O€JIKE 3aMEHUIIACh HA aMUHOKHUCIOTY Afa?
Kakoe CBOMCTBO r€HETHUECKOT0 KOAA WUTOCTPUPYET TaHHAS MYTAlus, MPUBOASAILIAS K
BO3MOKHOCTH CYUIECTBOBaHHUS Pa3HbIX PparMeHTOB MoJieKkybl JJHK?
6. Yuactok mosekynsl JIHK ( ogna nenouxa) cogepxut: 150 HyKII€OTHIOB —
A, 50 nykneotunoB — T, 300 nykneorunoB — LI, 100 nykneotunos - I'. Onpenenure :
KOJIMYECTBO HYKJIEOTU0B BO BTOpol 1ienu ¢ A, T, I', I u oliiee KoIu4ecTBO HYKJI€O-
tiuaoB ¢ A, T, I, I' B nByx nensax JJHK.
7. e nenu JHK ynepxuBatoTcst BOJOPOIHBIMU CBSI3IMHU. ONpenennuTe Ync-
JI0 BOJIOPOJHBIX cBsA3er B 3Tou nenu JHK, eciim n3BecTHO, 4TO HYKIIEOTUIOB C aJICHU-
HOM 12, ¢ ryanunom 20.

3amauu 1J151 CaMOCTOSITEJILHOTO PelleHust

3amaun 1,2 sBisitoTcs o0s3atenbHBIMU. [I[py MX MpaBUIIBHOM BBITIOJTHEHHH MaK-
CUMaJibHas OLeHKa «4». 3amayda 3 sBJsieTca JONOJHUTENbHOU. [Ipu ee npaBuiILHOM BbI-
MOJTHEHUHU paboTa OLICHUBACTCS B «5» 0aslIoB.

Bapuant Nel

I. Onpenenute cTpykTypy ¢parmenta monekynsl uPHK, ecnu Bropas nemnb
mogiekysbl JIHK umeer nykieoruanyto nociegoaresbHocTh AT TTIATTLIIL, a matpu-
uei qs cuare3a uPHK ciyxut nepsas uens JJIHK.

2. B nykneoruanoit nocinenosarenbHoctd MPHKYYVYHAITIY npouzonuia
MyTallusl, B Pe3yabTaTe KOTOPOW TPETHIl HYKJIEOTU T ObLIT 3aMEeHEeH Ha afeHuH. Onpene-
JUTE aMUHOKHCIIOTHBIM COCTaB HOPMAJIBHOTO M MyTaHTHOTO (DparMEHTOB TOTHUIICTITH/I-
HBIX 1eneil. Micnonp3yiiTe Tabnuily reHeTH4ecKoro Koja.

3. Ucxonusiii pparment monekyinsl [JHK umeer crnenmyromryro mocnemoBa-
TEIHLHOCTh HYKJICOTUIOB (BEPXHSS 1IETIb — CMBICIIOBAS, HUKHSS — TPAaHCKpHOUpyemasi):
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5-ATATUI'TUITALTIT — 3

3 - TATUI'HATTLTT ALIA- 5
Onpenenute aMMHOKUCIOTHYIO MOCJIEIOBATEIBHOCTD Noymnentuaa. Kakue nsmeHeHus
moriu npomsoiayT B JIHK, uPHK, ecnu B pe3ynbrare 3amMeHbl OJHOTO HYKJICOTHAA
TPEThsl aMUHOKHCIIOTA 3aMEHUTCSI HA aMUHOKUCIIOTY Jlei? braromapsi KakoMy CBOWCTBY
TE€HETUYECKOr0 KOJIa OJJHA U Ta K€ aMUHOKHUCJIOTA Y Pa3HbIX OPraHU3MOB KOJIUPYETCS
OJIHUM U TEM K€ TPUILIETOM?

Bapuant Ne2
l. Omnpenenure aMUHOKHCIOTHBIN COCTaB (pparMeHTa MOJUNEHTHIHON Iie-
1, €CJIM y4acToK reHa Ha monekylse JHK ummeer ciemyronryro mocneaoBaTelibHOCTh
HykieotunoB: 'ATILATTLILL.
2. B OuocunTe3e pparmeHTa MOJIEKyJbl O€Ka y4acTBOBAJIM MOCIEI0BATEIb-
Ho Monekysbl TPHK ¢ antukomonamu LI'L, YIILI, I'TIA, AT'A. Onpenenure aMuHO-
KHCIIOTHYIO TIOCJIEIOBATEIbHOCTh CHHTE3UPYEMOro (parMeHTa MOJEKYJbl Oelka u
HYKJICOTUJHYIO mocienoBarenbHocTh yyactka HPHK, B koTopoil 3akoaupoBaHa HH-
dbopmarius o epBUYHON CTPYKType (hpparmeHTa Oernka.
3. Ucxonnbiit pparment monexynsl JIHK umeer crnenmyroinyro mocienoBa-
TEJILHOCTh HYKJICOTUIOB (BEPXHSIS LIETIb — CMBICIIOBAs, HUKHSIS — TPaHCKpUOUpyemasi):
5- ATHATITATIUTHUTT- 3
3 -TUHI' TALILUTALI' ATALL - 5
B pesynbTate 3amensl oHoro Hykiaeotunaa B JIHK tpeTss aMuHokHcIoTa BO PparmMeHTe
MTOJMIENTHIA 3aMEHWIACh HA aMUHOKUCIOTY Ana. Onpenenure aMUHOKHCIIOTY, KOTO-
pasg koxupoBanachk 10 myrauuu. Kakue nzmenenus npousounum B JJHK, nPHK B pe-
3yJbTaTe€ 3aMEHbl OJHOr0 HykieoTuaa? biiarogapss kakoMy CBOWCTBY T'€HETHYECKOTO
KOJIa OJTHA M Ta K€ aMUHOKHUCJIOTAa Y Pa3HbIX OPraHU3MOB KOJHUPYETCSA OJHUM U TEM K€
TpUILIIETOM?

Bapuant Ne3

1. Oparment oxHou u3 nenent JJHK mmeer mocnenoBaTebHOCTh HYKIIEOTH-
noB THAITATI'TATT. Onpenenure nocinenoBareabHOCTh HykiIeoTu0B UPHK u mo-
PAIOK PACIIOIOKEHUS aMUHOKHUCIIOT B COOTBETCTBYIOIIEM IOJIMIIENTHE.

2. O®parmenT ogHou u3 neneu JJHK nmeer mocinenoBaTenbHOCTh HYKIEOTH-
noB 'HI'THI'TT'AAAA. B pe3ynbrate MyTalli BTOPOM M YETBEPTHIA HYKIECOTUABI T10-
MEHSUIMCh MecTaMu. OmpeneanTe aMMHOKHUCIOTHYIO TTOCIE0BATENbHOCTh CUHTE3UPYE-
MOT'0 MYTAHTHOTO (pparMeHTa MOJIEKYJbl Oellka U HYKJICOTHIHYI0O MYTAHTHYIO TOCIIE-
noBatenbHOCTh yuacTka MUPHK, B koTopoii 3akoanpoBaHa uHGOpMalLKs O MEPBUYHON
CTPYKType pparmMeHTa Oenka.

3. ®parmenT motiekyibl JJHK nmeer cnenyronyro nocieqoBaTeIbHOCTh HYK-
J€OTU 0B (BEPXHSS LIEMb — CMBICIIOBAs!, HIKHSSA — TPAaHCKpUOUpyeMasi):

5-HAOCAI'TOTOTITOL — 3

3 - I'TTUTHATATAIOUIL- 5
[TocTpoiiTe mocnaea0BaTENbHOCT, AMUHOKUCIOT BO (hparmMente nonunentuga. Kakue
M3MEHEHHUSI MOTJIM MTPOU30MTH B PE3yJIbTaTe TEHHON MyTallMu BO (pparMeHTe MOJIEKYJIbI
JIHK, ecnun BTOpas aMHMHOKHCIIOTa B O€JKe 3aMeHHIach Ha aMHHOKHCIoTy Ban? Kakoe
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CBOMCTBO TF€HETHMYECKOTO KOJia WIIIOCTPUPYET JaHHAs MYTallusi, MPUBOJAIIAS K BO3-
MO>KHOCTH CYIIIE€CTBOBAHMS pa3HbIX (hparMeHToB Mojekyibl JJHK?

Bapuant Ned
1. ®parmedT ogHou u3 nener JJHK nmeer mocnenoBaTenbHOCTh HYKJIECOTH-
noB HTHI'TIAALI'TTLL. Onpenenure nocienoBareabHOCTh HyKiIeoTua0B UPHK 1 mo-
PAIOK PaCIIOI0XKEHUSI aMUHOKHUCIJIOT B COOTBETCTBYIOIIEM IMOJUTIEIITUIE.
2. B OuocunTe3e pparmeHTa MOJIEKYJbI O€lka y9acTBOBAIM MOCIEIOBATEIb-
Ho motiekysbl TPHK ¢ antuxogonamu AI'Tl, 'L, YA, HI'A. Onpenenure amuHO-
KHCJIOTHYIO TIOCJICIOBATEIbHOCTh CHHTE3UPYEMOro (parMeHTa MOJEKYJIbl Oellka |
HYKJICOTUHYIO IOCJIeN0BaTebHOCTh yuacTka MPHK, B xoTtopopii 3akonupoBaHa HH-
(dbopmarius 0 IepBUYHON CTPYKType (pparmeHTa Oeska.
3. @®parment motiekyisl JJHK nmeer cnenyromyro nmocie1oBaTeIbHOCTh HYK-
JICOTUIOB (BEPXHSS LIETTh — CMBICIIOBAs, HUKHSIS — TpaHCKpHOUpyeMmas ):
5S-TOATTAOI'TI T TH- 3
3 -T'THATI'UI AT TIATI- 5
ITocTpoiiTe mocaea0BaTEILHOCTh AMUHOKHCIIOT BO (DparMeHTe MOJIMIENTHIA, 000CHYMH-
T€ CBOHU JchcTBUA. Kakne n3MeHEHHs MOTJIM IIPOM30MTH B pe3yJibTaTe TeHHON MyTalluu
Bo (parmente Mojekyiasl JIHK, ecnu Tperhs amMmuHOKHCIIOTa B O€IKE 3aMEHUJIACh Ha
amuHoOkucoTy ['nmn? Kakoe CBOMCTBO I€HETUYECKOTO KOJIa WIUTIOCTPUPYET JTaHHAS MY-

Tanu-d, HpI/IBOI[HH_IEUI K BO3MOXHOCTHU CYH_[CCTBOBaHI/IH pa3HBIX (bpaFMeHTOB MOHeKy.TIBI
JTHK?

Tema 1.4. O0OMeH BelIeCTB U NMPeBpPaLlleHHEe JHEPTUU B KJIETKE

Ycrublii (GpoHTANBHBIN) ONIPOC

UTto Ha3bIBAIOT MJIACTUYECKUM OOMEHOM B KJIETKE?

Urto Takoe accuMusius’?

Kakue BemiecTBa 00pa3yrorcs B POLECCE aCCUMUIISALIN?

Uto Takoe AUCCUMMIIALIISA?

KakoBbl KOHEUHBIE MTPOIYKTHI AUCCUMUIISIIUN OEIKOB, )KUPOB, YIJIEBOJOB?

B kakoii opraHeie pacCTUTEILHON KIETKUA COACPIKUTCS XIOPOPHIL?

N3 xakux ¢a3 coctour nporecc porocurtesa?

Yrto takoe ¢hoTosIN3 BOABI?

. Uto oOpasyercs B mepuo/1 MPOX0KIACHUS CBETOBOM (a3bl poTocuHTE3a?

10 Kakue opranu3mbl Ha3bIBAIOT ABTOTPOPHBIMU?

11.0Tkyna noy4yaroT OpraHu4ecKue BellecTBa reTepoTpoHbIE OpraHU3Mbl?

12.Yem nuTaroTcs carpo@uThl, Napa3uThl?

13.KakoBa poss JIHK B mporecce 6nocuntesa 6enka?

14.Kaxosa poss uPHK B npouecce 6uocuntesa 6enka?

15.Yemy cootBercTByeT pasznooOpaszue TPHK u kak 3TO BBIpakKeHHO KOJIHYe-
CTBEHHO?

16.Kakoii mporiecc mporucxoaut B pudocomax u kakosa posis pPHK?

17.HazoBuTe 3Tansl YHEPreTHIECKOro oOMeHa?

I R
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18.Uto Takoe OpoxeHue?

19.Kakue Buipl OpOKEHUS BbI 3HAETE?

20.Ha kakoM sTarie u npy KakKux yCJIOBHUSAX IMIPOUCXOIUT MPOIIECC OpOKEHUS?
21.Yewm 3aBepiiaeTcs Mpolecc dHEPreTuuyeckoro oomeHa?

3ajaHus THIIOBLIE
3apanue 1. 3anonaute Tabmuny «CpaBHUTEIbHAS XapaKTEPHUCTUKA TUIIOB OOMe-
Ha BEILECTBY

[Ipoueccnl Drarbl Mecro VYcnoust | YyacTByto- Cytp Pesynb-

MpoTeKa- | MpOTeKa- me POTEKaro- TaT
HUA HUA BCUICCTBA oux 1mpo-

IIECCOB

buocunres Tpanckpunuus
Oenka (mepenuchiBa-
HUE)

Tpancasuus
(mepenaya)

doTocuHTE3 CaeToBas

TemHoBas

OHepreTuye- I (moaroroBu-
ckuil 0OMeH TeJbHas - MULIe-
BapeHHE)

IT (6eckucmno-
POJTHOE OKHCIIC-
HUE - TIIUKOJIU3)

III (xucnopogHoe
OKHCJICHUE -
KJIETOYHOE JIblI-
XaHHe)

Tema 1.5. JKn3zHeHHBINH HUKJI KjJIeTKH. MuTto3. Meiio3

Bonpocs! Ajist 00cyxkaeHHs:
1. Kakue Tursl aejeHus KJIETOK BaM U3BECTHBI?

2. Uewm oTnuyaeTcs aMUTO3 OT APYTUX TUIIOB JCICHHS KJICTOK U JUIsl KAKUX Op-
TaHU3MOB OH XapakTepeH?

Yrto Takoe MUTO3?

KakoB OMONOrnuecKkuii CMbICI MUTO3a?

[ToueMy K Hauajry MUTO3a XPOMOCOMBI COCTOSIT U3 IBYX XpOMaTH?

NN kW

K xakomy yyacTKy XpOMOCOMBI IPUCOETUHSIIOTCS HUTH BepeTeHa JeJICHUS BO
BpeMs1 MUTO3a?

7. CKOJBKO KJIETOK U C KAKUM HaOOpPOM XpOMOCOM 00pa3yroTcs B pe3yJibTaTe
MUTO3a?
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8. Kakue mpotiecchl MPOUCXOAT B pa3lIuyHbIX (pazax MuTo3a?

9. Jlis KakuX KJIETOK XapakTepeH Meno3?

10.Kakue XxpoMOCOMBI Ha3bIBAIOT TOMOJIOTUYHBIMH ?

11.Ha xakue da3br gensat meios Iu meiios 11?7

12.CKOJIBKO KJIETOK U ¢ KAKMM HAaOOpOM XPOMOCOM IOJTYyYaeTCsl B PE3yJIbTaTe
Meiio3a?

13.IIpoucxoqut nu cunte3 JJHK u yaBoenue xpomocoM nociue meiiosa 1?

14.YTo Takoe KOHbIOTAIUsI XPOMOCOM, KOTJ]Ja OHA ITPOUCXOUT U KaKOBO €€ 3Ha-
yeHue?

15.Kakue XxpoMOCOMBI pacxoJsiTcs K mojiarocaM B aHadasze?

16.B yeM oTinurie MuTO3a OT Mero3a?

17.Y10 Takoe raMeToreHes3, CiepMaToreHes3, OBOreHes3?

18.Kakue sTansl BBIICISIOT B Tpolecce ramerorene3a? Yto mpoucxoauT Ha 3THX
sTamnax?

19.Kakoe konu4ecTBO raMeT o0pa3yeTcsi Ipu criepMaToreHe3e, OBoreHese?

20.KakoB XpoMOCOMHBIN Ha0Op rameT?

21.3a4eM HyKHbBI PEAYKIMOHHBIE TEIbIA?

TBopueckoe 3a1anue

Pa3pa0orka jieHTbI BpeMEeHH KM3HEHHOT' 0 LIUKJIA.

3a CTyIE€HTOM 3aKpeIUIIeTCsl OJMH U3 BAPUAHTOB 3aJaHH:
CocTaBUTh JEHTY BPEMEHH MHUTO3a

CocTaBUTh JIEHTY BPEMEHH Meio3a

N —

[Tpu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics

Taxke JIGHTY BPEMEHHM MOXKHO COCTaBHTh Ha TETPAJHOM, aIbOOMHOM, BaTMaH-
CKOM JIMCTE, B DJICKTPOHHOM (hopmare.

Paznen 2. Ctpoenue u pyHKIMM OPraHu3Ma

Tema 2.1. CTpoeHue opranusma

Bonpocsl quckycceun:

1. Camoe nyuriee BpeMs — 3TO KOT/Ia JIFOAW OJTHOKJIETOUYHBIMU OBLIH, BOT
BpeMsa-T0 Obu10! CornacHer?

2. OAHOKIJIETOYHBIEC TPOTUB MHOTOKJIETOYHBIX: MPEUMYIIIECTBA U HEIOCTATKU
pa3BUTHSA?

3. Kak BbI gymaere, moyemMy Ha Hallel IUIAHETE COXPAHUIIUCH U OJTHOKJIETOY-
HbIE, © MHOTOKJIETOYHBIE OPTaHU3MBbI?

4.  Yro Takoe romeocrtas?

5. Kakwue romeoctaTuyeckue noka3aTeiar OpraHu3Ma BaM U3BECTHBI?
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6. Kak B opranuzMe noaJiep>KMBaeTcs FrOMEOCTa3 BHYTPEHHEHN Cpeibl?
7. Kak BHemHAs cpea BIUSET Ha OpraHu3M (4epe3 U3MEHEHHE BHYTPEHHEN
cpenanl)?

TBopueckoe 3a1aHue
Pa3paboTka MeHTAJIbHOI KaApThl TKaHel, OPraHOB U CHCTEM OPraHoOB Opra-
HHM3MOB (pacTEHUs, ’KUBOTHBIE, YEIIOBEK) C KPATKOM XapaKTEPUCTUKON UX (PYHKIIUIA.
[Ipu BBINOJHEHUN 33aJaHUs IOMHUTE!
JKvBOTHBIE TKAHU: STUTENHAIBHAS, COEAUHUTEIbHAS, MBILICYHASI, HEPBHAS.
PactutenbHble TkaHU: 00pa3oBaTebHasi, MOKPOBHAs, OCHOBHASI, MIPOBOIIIAS,
MEXaHUYEeCKasl.
Cucrembl OpraHOB pacTEHU: MOOETOBast © KOPHEBAS.
OpraHbl pacTeHU: KOPEHb, CTEOEIb, JIUCT, LIBETOK, CEMSI, IIJIO.
CucteMbl OpPraHoOB XMBOTHBIX: IHIIEBAPUTENbHAS,, KPOBEHOCHAs, JbIXaTElb-
Hasl, BBIJICJINTEIIbHAS, II0JIOBAs, ONIOPHO-/IBUTATEIIbHAS, HEPBHAS, YJHIOKPUHHAS.

[Ipu pa3paboTke peKOMEHyeTC sl HCIOIB30BATh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.comuny apyrue MUHCTPYMEHTHI IJI CO3/JAHMSI MEHTaJlb-
HBIX KapT.

Tema 2.2. ®opMbl pa3MHOKEHUSI OPraHU3MOB

DpoHTAIBLHBIN ONPOC:
1. MoryT i1 TOTOMKH, BO3HUKIIIUE MPU OECIOJIOM pa3MHOKEHUH, UMETh MTPU3HAKU,
OTJINYHBIE OT MPU3HAKOB MAaTEpUHCKOTO opranusma? [Touemy?
2. Kakwue nporeccsl 00ecieunBarOT MPEEMCTBEHHOCTh TTOKOJICHUM TTPU O€CTIOIoM
pa3sMHOKEHUU?
3. Kaxkue Buibpl 6ecionioro pa3sMHoOkeOHUsI BaM u3BeCcTHBI? [IpuBeaute npumepsi,
OXapakTEPU3YHUTE.
Kakoii Bua pa3sMHOXKEHUSI BO3ZHUK paHbIIe?
B dyem npeumyiiecTBa 6ecrosoro, mojioBOro pa3sMHOKEHHUS?
YTto Takoe 1moJIoBOE pa3MHOKEHHE?
Uto Takoe ramery?
Urto Takoe raMeToreHes, CriepMaTorenes, OBoreHes?
9. Kakwue sransl BEIAENAIOT B ciepmaTorenese? YTto Ha HUX MPOUCXOAUT?
10.Kakue sTansl BeIICISIOT B 0BoreHe3e? UTo Ha HUX MPOUCXOIUT?
11.Y10 Takoe ornogoTBOpeHuE?
12.Yto Takoe 3urora?
13.Kakue Bubl OMJI0I0TBOPEHUS BbI 3HaeTe? OXapaKTEepU3yUTe UX.

XNk

3agaHus TUIIOBBIE
3apanue 1. 3anonnurte Tabauiy «DopMbl pa3MHOKEHUS
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OTINYUTENBHBIE MpHU3HAKA

becnonoe pasmHoOxkeHHe

ITonosoe pazMHOXkeEHUE

BosaukHOBeHHE B (hruoreHese

KonuuecTBo poautenbckux (opM B OJIHOM
ocoou

VYyacTre noia0BbIX KIETOK

OnogoTBopeHue

HoBast oco0b 06pa3zyercs

OcHoBHbIE (HOPMBI

Henocratku

IIpuemyiecrsa

ITpumepst

OtcyrcTBYyeT

Tema 2.3. OHTOreHe3 pacTeHui, ;)KUBOTHBIX U YeJI0BEKa

TBopquKoe 3aJJaHHue

1. Pa3paboTka JieHTbl BpeMEHHU ¢ XapaKTePUCTUKOM ITANIOB OHTOreHe3a OT-
JAeJIbHOM IPyIIbI )KUBOTHBIX M YeJI0BeEKa.
[Ipu BBITIOTHEHUHU CTYAEHTHI pacpeelIIFOTCA Ha MaJble rpymnbl (1o 2-3 yeso-

BEKA).
BapuaHnTsl 3a1aHui:

ARG R o e

CocTaBuUTh JIEHTY BPEMEHHU OHTOT'€HE3a YEJIOBEKa
CocTaBUTb JIEHTY BPEMEHU OHTOTEHE3a JIATYIIKH
CocTaBUTb JIEHTY BpEMEHH OHTOTeHe3a 0a004KHu

CocTaBuUTh JEHTY BPEMEHU OHTOT€HE3a JIOMAIIIHEH KOIIKU (COOaKH)
CocTaBuUTh JIEHTY BPEMEHU OHTOT€HE3a MTHI]
CocTaBUTh JIEHTY BPEMEHU OHTOT€HE3a MJICKOMUTAIOITUX

CocTaBuUTh JIEHTY BPEMEHU OHTOT€HE3a MPECMBIKAIOIINXCS

[Tpu pa3paboTke peKOMEHIYETCsl UCTIOIb30BATh HHCTPYMEHTHI:

Time.Graphics.ru

Taxxe JICHTY BPpEMCHU MOKHO COCTABHUTb HAa TCTPAIHOM, aJ'H)6OMHOM, BaTMaH-

CKOM JIHCTE, B 9JIEKTPOHHOM (popmarTe.

2. CocraBiieHHe KM3HEHHBIX IUKJIOB PAaCTeHUH MO oTAesaM (MOXOBHUIHBIE,
XBOUIEBH/IHbIC, TAIIOPOTHUKOBUIHBIE, FOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
Kaxaplii CTylIeHT MoJydyaeT WHIMBUAYaJbHOE 3aJlaHUE€ COCTABUTh >KU3HECHHBIN

IIUKJ OJTHOTO U3 OTJICJIOB PACTEHUM.

3a,Z[aHI/IC MOJKET OBITH BEIIIOJIHCHO B BHUJC CXCMbI, pPUCYHKa Ha TCTpaaHOM, ajlb-
6OMHOM, BaTMAaHCKOM JIMCTEC, B JICKTPOHHOM (bopMaTe.

[Tpumep:
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XXWSHEHHBIA LIAKN LIBETKOBbIX PACTEHMM

3ABASH ¢ ARLERAETRAMS

[ —e
I‘\. \_/I ""'“)-i%;wﬂ
. | S | cemn
P
Niog (3PERAR BABR3L], i i
SORLEMALMA CEMA 4

i TIFGPACTAIBLIEE SEMA

TecrupoBanue
TunoBsie TECTOBBIC 3a/IaHUSI JJIsl OLEHKH YMEHUM, 3HAHUHN, MPAKTUYECKOTO OIbI-
Ta, KOMITETCHIIUN:
BAPUAHT Ne 1
1.Kakoit mun pazeumus y npecmuvlKalowuxcsa u nmuy,
1) mpsimoe pa3BuTHE
2) HempsIMOE Pa3BUTHE C TTOJIHBIM MeTaMop(o30M
3) HempsAMOE pa3BUTHE C HETIOIHBIM MeTaMop(ho30M
4) pa3Butue ¢ MmetaMopho3oM
2. Hazoseume 3apooviuiessliit 1UCMOK, U3 KOMOPO20 POPpMUPYIOMCA INUOEPMUC
KO0JIcu u €20 npou3eoonbvle (6010Chl, KONbIMA U KOZMU MAEKONUMAIOUWUX)
1) skronepma
2) sHTOJIepMAa
3) me3onepma
4) Hetipyna
3. Mnozoxknemounwiii mapo8uoOHslil 3apooblit ¢ 0OHOC/IOUHOU CHEHKOU U no-
J10CmbI0 6HYmMpU —
1) ractpyna
2) Gnactyna
3) Helipyna
4) bnmacronenb
4. Ilpu nenpamom pazeumuu HcueomHoe
1)  He npoXOoIuT psiaa MpeBpaIicHui
2)  TOXOXE Ha POJMTEIbCKUI OPraHu3M
3) TpOXOIUT psij MpeBpalieHui
4)  OTIMYAETCS OT POJUTEILCKOTO OpPraHu3Ma TOJIBKO pa3MepamMu
5. Hnoueuoyanvnoe pazsumue Hcugvlx Op2anu3moe Ha3vleaemcs
1) dwunorenesom
2)  OHTOIrEHE30M
3) rameToreHe3oM
4)  oBOreHe30M
6. Hazoeume mun pazeumus, 011 KOMoOpo20 XapakmepHo 001vuioe Kouye-
CME0 HCceImKa 8 ANYEKIEeMKaAx uiu 6Hympuympoonoe pazeumue
1) npsimoe pa3BuTHE
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2) HempsIMOE pa3BUTHE C TIOJHBIM MeTamMop(do3om
3) HempsiMOe pa3BUTHUE C HEMOJIHBIM MeTaMop(ho30M
4) pa3ButHe ¢ MeTaMopho30M
7. Hazoeume 3apooviuiesulii 1ucmoKk nO360HOYHbBIX, U3 KOMOPO20 (hopmupy-
1omcesa Kodca, cepoue, Kpo8eHOCHble COCyObl, KOCIU
1) sxTomepma
2) sHTOJIepMa
3) me3oaepma
4) bnactyna
8. Hazosume 6axcHyr 0cO0E€HHOCH b, XAPAKMEPHYIO 0711 OPOOIeHUA
1) KJIeTKH IeATCSI MUTO30M
2) KJIETKH JICJISITCS OY€Hb OBICTPO
3) oOpasyromuecs Npy JENCHUH KIETKU HE YBEJIIMYMBAIOTCS B pa3Mepax
4) 4KCIO KJIETOK MOCTOSTHHO YBEITUYUBACTCS
9. @opmuposanue opzanos 3apooviuia 6 pesyiomame Oupgepenuuposku Kie-
MOK U 3apo0bluiesblX TUCHKOE —
1) npoGnenue
2) racTpyJsius
3) rucrorenes
4) opraHoreHes
10. Pazéumue, npu KOmopom u3 JUYUHOUYHBIX 000]104€K UIU mena mamepu
6bIX00UM OP2AHU3M HEOOIbUIUX PAIMEPOE, HO 8 HEM 3AJ10IICEHbL 6C€ OCHOBHbIE Op2a-
Hbl, CE0UICMEEHHbLE 63DOC/IOMY OP2AHU3MY, HA3bIEAEMCA
1) soMOprOHATBEHBIM
2) OpsIMbIM
3) HEenpsAMbIM
4) mocTAMOPUOHATLHBIM

BAPUAHT Ne 2
1. Kakoii mun pazeumus y niayeHmapHslx Mja1eKORUmMaroujux
1) npsimoe pa3Butue
2) HempsIMOE Pa3BUTHE C TIOJIHBIM MeTaMop(o3om
3) HempsiMOE pa3BUTHUE C HETIOIHBIM MeTaMop(ho30M
4) pa3Butue ¢ MeTaMop¢ho3oM
2. Hazoeume cnoii Kniemok, Komopulii gpopmupyemcsa y 3apooviuia panvuie
0CManbHbIX
1) skTomepMma
2) sHTOZIEpMA
3) me3o1epMa
4) 6nactyna
3. /Ieyx — unu mpexcioiinwtii 3apoovli -
1) ractpyna
2) bnactyna
3) Helipyna
4) 6macTonenb
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4. Pazeumue, npu Komopom u3 Aiya 6vIXxo0um JUYUHKA, uMeruwias 0o.ee

npocmoe cmpoenue, yem 63pociivlil OPZAHU3IM, HA3bIEACM CA

1) HenpsIMBIM

2) 5MOpHUOHAILHBIM

3) npsMBIM

4) nocTaMOpHOHATIEHBIM
5. Ilepuoo, komopulii Hauunaemcsa ¢ 00PA306AHUA 3U2OMbL U 3AKAHYUBACCA POIC-
O0eHuem, Ha3vleaemcs

1) oHTOrEeHE30M

2) 3MOpHOHAIIBHBIM

3) mocTAMOpPHOHATBHBIM

4) npsMbIM pa3BUTHEM
6. Kaxoit uz mpex 3apooviuiesvlx 1UCmKo8 00pazyemcsa no3xce 0CmanbHbvlX

1) skTonepma

2) sHTOZIEpMA

3) Mme3onepma

4) 6nactyna
7. Hazoeume 3apooviuieswlii 1ucmoK nO360HOYHBIX HCUBOMHBIX, U3 KOMOPO20 Pop-
MUpyemcs HepeHas cucmema, peuenmopHvle CImpyKmypvl Op2aHoe8 4yecme

1) skTonepma

2) 3HTO/IEpMA

3) me3oaepma

4) 6nacryna
8. Kakoit mun onmozenesa xapaxkmepeH 01 irooeil

1) npsimoe pa3BuTHe

2) HeTpsIMOE Pa3BUTHE C TIOJIHBIM MeTaMopdo3om

3) HempsiIMOE pa3BUTHUE C HETIOIHBIM MeTaMop(ho30M

4) pazButue ¢ MmeTamopho3om
9. @opmuposanue mkaneil 3apooviuia 6 pezyabvmame OuppepeHuuposKku Kiemokx u
3apoobluLedbiX TUCHKOE —

1) npoGnenue

2) ractpynsiuus

3) rucrorenes

4) opraHoreHes
10. IIpu npamom pazeumuu 6H06b NOAGUSUIUIICA OP2AHUZM

1) oTnmuyaeTcs OT POAUTEIBCKOTO OpraHu3Ma (popmMoii Tesna

2) OXO0 Ha POJIUTENBCKUN

3) oTIM4aeTcs OT POAUTEIBLCKOTO OpraHu3Ma CIIoCOOOM MUTAHUS

4) oTaM4aeTcst OT POAUTENBCKOTO OpraHu3Ma OKPacKon

Karou
© BApHAHTA 2 BapMaHTa
1 2 1 2
Ne Bonpoca Ne Bompoca
1 1 1 6 1 3
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2 1 1 7 3 1
3 2 1 8 3 1
4 3 1 9 4 3
) 2 2 10 2 2

Tema 2.4. 3aKOHOMEpPHOCTH HACJIEOBAHUSA
3ajaHus THIIOBLIE
CocrasieHue rioccapus.
CocraBpTe TJI0CCapuil C ONMPEAECICHUSIMH 10 TEME «3aKOHOMEPHOCTH HACIIEIOBA-
HUSD», UCTIOJIB3Ysl MaTepUabl JEKIUMA, yUeOHUKH, CTIOBApPH.
[IpumepHBI NTIEpeYeHb TEPMUHOB:
1. T'eneruka
2. I'en
3. AJsbTepHATUBHBIE NTPU3HAKH
4. Jlokyc
5. AnnenbHbIE TE€HBI
6. I'eHotun
7. ®@eHOTHI
8. T'omo3urora
9. T'erepo3urora
10.loMHMHAHTHBIN TPU3HAK
11.PeueccuBHbIl TpU3HAK
12.MoHoruOpuaHOE CKpEIMBaHKE
13. IurnbpuaHoe ckpemyBaHue
14 TlonuruOpuaHOE CKpelMBaHUe
15. AHanu3upyroniee CKpenMBaHue
16.CroensieHHOE HAcJIeJOBaHHUE

DpoHTAJIBHBIN 0NPOC

1. Tlouemy cBOMCTBa «HACIEICTBEHHOCTh» U «M3MEHUYMBOCTHY» HA3bIBAIOT JIBYMSI
CTOPOHAMH OJIHOW menanu?

2. KTo BHepBbIe OTKPBLI 3aKOHOMEPHOCTH HACJICTOBAHUS TTPU3HAKOB?

3. Yro Takoe re’, reHOTHI?

4. Ot uero 3aBucUT (heHOTHUIT?

5. Kakwue ressl Ha3pIBalOT aJUICILHBIMU?

6. Copmynupyiite 1-bii, 2-0ii, 3-uit 3akoH Mennens?

7. Ilouemy cBoM OmbITEI MeHI€Ib TPOBOAMII HA TOPOXE?

8. UTo Takoe aHAIM3UPYIONIEE CKPELIMBaHUE?

9. Kakoii npu3Hak Ha3bIBAETCSI JOMUHAHTHBIM, PELIECCUBHBIM?

10. Kakoii opranu3mM Ha3bIBa€TCsl TOMO-, T€TEPO3UTOTHBIM?

TecTupoBanue
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TunoBele TECTOBBIE 3aJaHUS JJISI OLICHKU YMEHUM, 3HAHUM, TPAKTUYECKOTO OIbI-

Ta, KOMITETEHIIUN:
BAPUAHT Ne 1

1.Y ocoou c zenomunom Aase odopazyromcesa zamemaui

a) AB, BB

0) AB, aB

B) Aa, AA

r) Aa, BB
2. 1100 énuanuem 2enomuna u ycio8uil 6HeuiHell cpeovl hopmupyemcs

a) ¢heHoTur

0) renohoHA

B) rameTa

') TCHETUYECKUH KOJT
3. «llpu cKkpewusanuu 08yx 20M03U20MHBIX OP2AHUIMO8, PAZTUYAIOUWUXCA NO OOHOT
nape npu3HaxKos, Ho6oe NOKoJIeHUe ZUOPUOO8 OKAHCEM A eOUHO0OPA3HBIM U Dy0em
noxoJce Ha 00H020 U3 pooumeneil». IMo noaoHceHue WilCmpupyem

a) 3aKoH pacuieruieHus ['. Menaens

0) 3aKOH cLeIIEeHHOro HacienoBanus T. Moprana

B) paBWIo JoMuHHpoBaHus . Mennens

I') 32aKOH HE3aBUCUMOTO pactpeeneHus renos I'. Mennens
4. Ceoiicmeo opzanuszmoe nepeoasamp 0COOEHHOCHU CIPOCHUA U PA3GUMUA OM PO-
oumeneii K HOMOMKAM

a) HacJIEeACTBEHHAs! N3MEHYMBOCTD

0) HeHACIIeICTBEHHAS U3MEHYUBOCTD

B) U3MEHYUBOCTh

') HACJIEACTBEHHOCTh
5. Onpeoenume cenomun, cooepicauwiuii pazuvle auieau 00H020 2eHa

a) cc

0)AA

B)CC

r)Cc
6. «llpu ckpewueanuu 2udOpuUO08 NEPEO20 NOKOJIEHUA MeHCOy cOD0U Hadwdaemcs
pacuienyienue; 6H08b NOAGIAIOMCA 0COOU C pPeuecCUBHbIMU NPUSHAKAMU, COCMAG-
AAUUE RPUMEPHO YemEEPYIO YACHLb 0Nl 6CE20 YUCIA NOMOMKO8). IMO nonoice-
Hue uancmpupyem

a) 3aKOH CIEIJIEHHOTO HaclienoBanus T. Moprana

0) 3akoH pacmeruieHus I'. Menaens

B) 3aKOH HE3aBUCHUMOIO pactpeesieHus reHoB I'. Menaens

) IpaBWio JoMuHUpoBaHus I'. Menaens
7. Obwiee ceoiicmeo ecex Opzanu3IM08 nPUOOPemams HoGble NPUHAKU

a) pa3BUTHUE

0) pa3MHOXKEHHE

B) U3MEHYUBOCTh

I') HaCJIEJICTBEHHOCTh
8. Onpeodenume zenomun, cooeprcauiuii 00UHAKOBbIE ANeU 0OHO20 2eHA
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a) BB
0) BB
B) Cc
r) Aa
9. Ilpusnax, Komopwlii 6HewiHe y NOMOMCMEA He NPOABIAECHICA, HA3bIBACHLCA
a) peleCCUBHBIM
0) TIOMUHAHTHBIM
B) F€TEPO3UTOTHBIM
I') TOMO3UTOTHBIM

10.0npeodenume peuyeccuenwlii 2en
a)A
0)a
B)B
r)C

BAPUAHT Ne 2
1. «Kaxcoasa napa npuznakoe Hacieoyemcsa He3aeucumo om Opy2oil u oaem pacuien-
Jaenue 3:1». Imo nonosxcenue unnocmpupyem
a) 3akoH pacuierienus ['. Mennens
0) mpaBuiio qomuHupoBanus . Mennens
B) 3aKOH HE3aBUCHUMOTO pacnpeneneHus reHoB . Mennens
T') 3aKOH CILIETUIEHHOr0 HacnenoBanus T. Moprana
2. I'enomun opzanusma, cooepicawiuii pazHvle anieau 00H020 2eHa, HA3bl6AeMCA
a) TeTEPO3UTOTHBIM
0) TOMO3UTOTHBIM
B) JOMHUHAHTHBIM
I') PEUECCUBHBIM
3. Onpeodenume 20M0O3UZOMHbBLI 2EHOMUN
a)BB
0)BB
B) Aa
r)Cc
4. CosoKynnocmp ecex 2eH08 Op2anu3ma
a) reHo(poHT
0) amiens
B) (peHoTuUm
') TEHOTHUII
5. B ceoeii pabome I'. Menoenvb npumeHu1 Mmemoo CKpeuwyueanus pooumeibCKux
Gopm, paznuuarowuxca no onpedeneHHbIM RPUHAKAM, U HA01004] 34 NOAGIEHUEM
U3yuaemvlx NPU3HAKOE 8 PAde NOKOJIeHU. IMom memoo HA3bleaencs
a) OMOXMMHUYCCKIM
0) IIUTOrCHETHICCKUM
B) T€HEAIOTMYECKUM
') THOPHUIOJIOTHUECKUM
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6. Ilpu ckpewusanuu 08yx 20Mo3u20MHBIX OP2AHUIMOB, PDATULAIOUUXCA NO OOHOTL
nape npu3HaKoe, H06oe NOKOJIeHUE ZUOPUOOE OKAHCEM CA eOUHO0OPA3HBIM U DyOem
noxosice Ha 00H020 U3 pooumeJeit’. Imo nonoxceHue uNIOCMpuUpyem

a) 3aKoH pactieruienus I'. Mennens
0) 3aKOH CIICTNICHHOT0 HacieaoBanus T. Moprana
B) IIpaBUJIO IoMuHUpoBaHus I'. Menens
I') 3aKOH HE3aBHCHUMOTIO pacripesieieHus: reHoB I'. Mennens
7.0npedenume 2emepo3uzomHbslii 2eHOMUN
a) BB
0)CC
B) B
r)BB
8 CosoKynnocmo éHeutHUX U 6HYMPEHHUX NPUSHAKOG OP2AHUZMA
a) dheHoTun
0) TEHOTHI
B) reHO(hOHT
I) aJUienb

9. Ckpewueanue, npu Komopom pooumebcKue hopmul paznudaromca no 00HoI
nape npu3HaKos, Ha3vleaAemcs

a) TUrUOPUIHBIM

0) moUruOpUIHBIM

B) TPUTUOPUTHBIM

T') MOHO THOPH/THBIM
10./[nsa nposedenusn ananuzupyouie2o CKpeuwyusanus 0coob, 2eHomun Komopoii He-
u3zeecmeH, CKpeuiusarom c

a) TETePO3UTOTHOM

0) peliecCCUBHOM IreTepO3UTrOTHON

B) PELIECCUBHOI TOMO3UTOTOM

') JOMMHAHTHON TOMO3UTOTOM

Karou
° BApHAHTA ° BapMaHTa
1 2 1 2
Ne Bompoca Ne Bompoca

1 0 B 7 B B
2 a a 8 a a
3 B (] 9 a r
4 r r 10 0 B
5 r r
6 0 B

Tema 2.5. CuenvieHHoOe HacJieJ0BaHHe IPU3HAKOB
3agaHus TUNIOBBIE
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CocrasJjieHue rijoccapusi.
CocTaBbTe IiI0CCapuil ¢ ONMpeneICHUSIMU 110 TEME «3aKOHOMEPHOCTH Haclie[j0Ba-

HU», UCIIOJIb3YA MAaTCPHUAJIbI HCKHHﬁ, y‘I€6HI/IKI/I, CJIOBApH.

[IpuMepHBIN EpEYEHb TEPMUHOB:
. AyTOoCOMBI
. Ilom oprann3zmos
. IlomoBbIE XpOMOCOMBI
. CuerieHHOE HaclieJOBaHUE MPU3HAKOB
. 'oMmorameTHbIl OJT
. I'ereporameTHbIi noJ
. JlambTOHU3M
. 'emodpunus
9. Myrauus
10.MyTtarennsiii paxtop
11.MoaudukaiimonHasi U3BMEHYUBOCTh
12.I'enoTunnyeckass U3AMEHUYUBOCTh
13.Hopwma peakuun
14.BapualinOHHBIN psifl

O NPk~ W

TecTrupoBanue
TunoBele TECTOBBIEC 3aaHUS JJIsI OLICHKU YMEHUM, 3HAHUM, IPAKTUYECKOTO OIIbI-

Ta, KOMIICTCHIIWM:

L.

Bapuant Nel
Kapuomun uenosexa cooepicum
a) 20 map xpomMocoM
0) 21 mapy xpomMocom
B) 22 mapbl XpOMOCOM
r) 23 mapel XpoOMOCOM
Pacwiennenue no npusnaxky nonaa npoucxooum ¢ COOMHOWEHUU
a) 1:2:1
0) 1:2
B) 2:2
r) 1:1
B kakux cayuasax npuznaku nepeoaromcs moJjibKo om omua K colHy?
a) OpH JIOKAJIU3AUU reHa B X XpOMOCOME
0) Mpu JIOKATM3aIii TeHOB B X U Y XpOMOCOMAaX OJTHOBPEMEHHO
B) IIPH JIOKAJIU3aIuU TeHa B Y XPOMOCOME
') HET BEpHOTO OTBETA
T'omozamemmnui-camuyl

a) 6abouek
0) uenoBeka
B) MJICKOITUTAIOIITIX
T') paKkooOOpa3HbIX
Kaxkue u3 nepeuucnennvix npusnakos céazamsl ¢ noiom?

a) IEBOPYKOCTh
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0) 6IM30PYKOCTh
B) reMouiIus
r)roayOoi 1BET rias
6. Kakoit mun nacnedosanusn xapakmepeu 014 2emopuiuu
a) ayTOCOMHO-JIOMUHAaHTHBIN
0) ayTOCOMHO-PEIICCCUBHBIN
B) PEIIECCUBHBIN CIEIJICHHBIN ¢ X-XpOMOCOMOM
T') JIOMHUHAHTHBIN CHEIJICHHBIN ¢ X-XPOMOCOMOM
1) CLIETUIEHHBIN C Y -XpOMOCOMOM
7. Hazoeume npusnak, 3a Komopulii omeeuaem 0OMUHAHMHBLI A/11€/1b, PACHO-
JI0JCEHHBLIL 6 AYMOCOME Uesl06eKa
a) MPaBOPYKOCTh
0) ppIKHE BOJIOCHI
B) TOJTyOBbIe ria3a
I') 1aJIbTOHU3M
Bapuant Ne2
1. Xpomocomwvr o0unakoswie y camua u camxu HaA3vl8al0Mcs

a) TMOJIOBBIC

0) aJIbTepHATUBHBIE
B) ayTOCOMBI
I') PELECCUBHbIE
2. Myscckon non y uenoeexka Hazvleaemcs
a) TOMOraMeTHbIM
0) rereporaMeTHbIM
B) PELIECCUBHBIM
I') JIOMHUHAHTHBIM
3. Hocumenv cemopuauu umeem cenomun
a) XHxH
0) XHxh
B) X"Y
r) XY"
4. I'omozamemmnui-camuypl
a) 4eJIoBeKa
0) nTun
B) MJICKOTTUTAIOLIUX
') HACEKOMBIX
5. Kakue u3 nepeuucienHblX NPU3ZHAKOE C8A3AHBL C NOOM?
a) IpPaBOPYKOCTh
0) 6JIM30PYKOCTh
B) TeMO( U
I)Kapuil [BET IJ1a3
6. Kaxoii mun nacnedogsanus xapakmepen 01s 0a1bmoHu3Ma
a) ayTOCOMHO-JIOMUHAaHTHBIN
0) ayTOCOMHO-PEIIECCUBHBIN
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B) PELECCUBHBIN CIEIMIEHHBIN ¢ X-XpOMOCOMOM
I') IOMUHAHTHBIN CIEIIJICHHBIN ¢ X-XpOMOCOMOM
1) CIEIJICHHBIN ¢ Y -XpOMOCOMOM
7. Hazoeume npusnak, 3a Komopulii omeeuaenm 0OMUHAHMHBLI a/l1e/1b, PACHO-
JIOMHCEHHDLIL 6 AYMOCOME UeN08eKA
a) royOble TI1a3a
0) pphKHE BOJIOCHI
B) JIEBOPYKOCTh
) Kapue riasa

Kuarou
© BAPDHAHTA ° BapHaHTa
1 2 1 2
Ne Bommpoca Ne Bommpoca

1 r B 6 i\ A
2 r 0 7 a r
3 B B
4 a 0
5 B a

IIpakTnueckas padora Ne2 «Peuwenue zenemuueckux 3adauy
Cm. Metonuyeckue ykKa3aHHs IO BBINOJIHEHUIO MPAKTUYECKUX U J1A0OPATOPHSIX
paboT no aucuuruinHe «buomnorus»/ coct. [lerpukuna O.b., PKPUIIT, 2024 r.

Tema 2.6. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

TecTtupoBanue

TunoBbie TECTOBBIE 3aJaHUS JJI OLICHKU YMEHUWW, 3HAHUM, TPAKTUYECKOTO OIIbI-
Ta, KOMIICTCHIIUM:

BAPUAHT Nel

1. I'panuysl uzmenuueocmu nPU3HAKA HA3bIEAIOM

a) MOIU(PUKAITMOHHON N3MEHYMBOCTHIO

0) KOMOMHATUBHON U3MEHYMBOCTHIO

B) HOPMOM peakiuu

') MyTallMOHHON U3MEHYUBOCTHIO
2. U3zmenuusocmos, Komopas 3ampazueaem 2eHOMUnN, nepeoaemcs no HAC1e0Cmay,
HOCUm CAY4aitHblil Xapakmep, HA3bl6AeMCs

a) Mou(UKAIIMOHHON

0) HeHaCJIeICTBEHHOM

B) TEHOTUITUYECKON

I') KOMOMHATUBHOM
3. Ceazamnwvl ¢ uzmenenuem Hykieomuonoii nocieoosamenvnocmu /[HK oonozo zena

a) TOYKOBBIE MyTalluu

0) XpOMOCOMHBIE MyTaIllH

B) FTEHOMHBIE MyTallUH
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T') BHE3aITHbIE MYyTaIlUH
4. I'emeponnouous -
a) YBEIIMYEHUE YHCIIa XPOMOCOM KPAaTHOE TalIonAHOMY Habopy
0) U3MEHEHHUE YUCIIa XPOMOCOM, HE KPaTHOE TalIOnHOMY Habopy
B) U3MEHEHHUE YHCIIa XPOMOCOM
') BOBHUKHOBEHUE MYTaIH
5. C nacmynnenuem 3umbl y HCUGOMHO20 NPOUZOULIO U3MEHEHUE OKPACKU U 2)-
cmomul wiepcmu. Hazoeume gpopmy uzmenuusocmu, npumepom Komopou CiyrHcum
IMo A61eHuUe
a) MyTallMOHHAas
0) KOMOMHATHBHAS
B) MO (PUKaIIMOHHAS
I) ciydaiiHasi peHOTHIHYECKas
6. Bosnuxaem ¢ pe3yivmame 00pa308anus y nOmMoMKO8 HOBbIX KOMOUHAUULL Yyiice
CYUIeCmEYIOuiUX 2eH06 8 NPOUECCe NON0B020 PAIMHONCEH U
a) Mo (UKAITMOHHAS N3MEHUYNBOCTh
0) KOMOMHAaTHBHAS U3MCHUYUBOCTH
B) MyTallMOHHAsI U3MEHYUBOCTD
') HOpMa peaxiuu
7. Honunnouous -
a) YBEJIMYEHUE YUCJIa XPOMOCOM KpPaTHOE rarjiongHOMy Habopy
0) U3BMEHEHHE YnCIia XpOMOCOM, HE KPaTHOE rarjIoniHOMY Habopy
B) U3MEHEHHUE YK CIIa XPOMOCOM
') BOBHUKHOBEHHUE MYTAaIIHH
8. Kakue mymauyuu nepeoaromcsa nomomcmey moJibKo npu noji060mM pasmHOICeHUU
a) COMaTHYECKHUe
0) reHepaTUBHBIC
B) JOMUHAHTHBIC
I') pELIECCUBHBIE
9. Kaxaa popma uzmenuusocmu npoaenaemcs 6 ciedyrouiem ciydae: npu nooveme
Ha 001bULYI0 6bICOMY Y ATbNUHUCHIOE 8 KDOBU NPOU3OULIO YyEeudeHUe KOuuecmea
IPUMPOUUMOE U 2eMO2/100UHA
a) MyTallMOHHas
0) KoMOMHATUBHAS
B) MOJAU(PUKALMOHHAS
r) ciiydaiiHasi (peHOTUTInYeCKas
10. I'enomunuueckasa uzsMeHUUBOCMb HA3bIBACHICA MAKIHCE
a) HaCJIeJICTBEHHON N3MEHUYMBOCTHIO
0) HeHACJICICTBEHHON M3MEHUUBOCTHIO
B) KOMOMHATUBHON N3MEHUYMBOCTHIO
) MyTaIlAOHHOW U3MEHYHBOCTHIO
11. Omoéop u cozoanue HOBbIX COPMOG PACHIEHUIL, ROPOO HCUBOMHBIX U UIMAMMOB
MUKPOOP2AHUIMOG C HYHCHBIMU UE06EKY CE0IICIEaAMU
a) TCHEeTHKa
0) cenekius
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B) OMOTEXHOJIOTHS

I') KJIETOYHAs! MHKEHEepHUs
12. Oméop, npu Komopom npoucxooum @videj1eHue U3 UCX00HO20 mamepuania ye-
J1011 2PYNNbL 0CO0Ell C HeenameabHbIMU NPUSHAKAMU U NOYYeHUe OM HUX HOMOM-
cmea, Ha3vleaemcs

a) METOJUYECKUM

0) MaccoBbIM

B) OecCcOo3HATEIbHBIM

I') UHIUBUTyJIbHBIM
13. Hckyccmeennan nepecmpoiika 2eHoma

a) CeJeKIUs

0) KJIETOUHAs] HH)KEHEpUs

B) OMOTEXHOJIOTHS

') T€HHasl UHXEHEPUs
14. Omoop, npoasnarowuiica 6 COXpaHeHuu 4ea08eKOM HA PA3600 AYyHUIUX 0Cco0ell U
ynompeodienuu ¢ nuuly Xyouiux 0e3 coO3Hame1bH020 HaMePeHus eblgecmu o.ee co-
6epuLeHHYI0 NOPOOY WU COPH, HA3bI8AECHICS

a) METOJUYECKUM

0) MaccoBbIM

B) OeCCO3HATEIBbHBIM

I') UHUBUTyJIbHBIM

BAPUAHT Ne2
1. H3menuueocmsv, Komopasa 3ampazueaem (peHomun, He nepeoaemcs no Hacleo-
CMey, HOCUM NPUCHOCOOUMENbHBLIL XAPAKMEP K YCA08UAM CPeObl, HA3bl8ACM CA
a) MoIu(DUKAITMOHHON
0) HaclIeICTBEHHOM
B) TCHOTUITUYECKOU
I') KOMOMHABTUBHOM
2. Kauecmeennwvie unu xonuvecmeennvle usmenenus /[HK opzanuzmos, npueoosn-
wue K U3MEeHeHUAM Ux 2eHOmuna
a) I3MCHYMBOCTD
0) MyTanus
B) JereHeparus
I') HaCJIeJICTBEHHOCTh
3. Ceazanwvl c nepemeuieHueM y4acmKo8 Xpomocom
a) TOYKOBBIE MYyTallUH
0) XpOMOCOMHBIE MYTaIIUH
B) TCHOMHBIE MYyTaIllH
I)T€HHbIE MYTaIlUU
4. 3aiiyvl, obumarowiue 6 CPeOHUX WUPOMAX, 3UMOI UMEIOm 2YCMYI) uiepcmy Oe-
1020 yeema, a nemom — 0oee peoKyro uwiepcmo cepo2o ueema. Hazoeume yeem
uiepcmu 3ai4OHKA, POHCOECHHO20 J1en oM
a) OebIit
0) cepbrit

41



B) YEPHBI
r) Teno 0enoe, a XBOCT, VI U MOP/I0YKa - YEPHBIE
5. Kakue mymayuu nepeoaromcsa nomomcmey moibKo npu 6e2emamueHoM pa3-
MHOMCEHUU OP2AHUIMOB
a) COMaTU4YECKHe
0) reHepaTUBHBIC
B) IOMHUHAHTHBIC
I') PELIECCUBHBIE
6. Bo3nuxaem 6 pe3ynomame mymauuil
a) Mo (UKAITMOHHAS N3MEHUNBOCTh
0) KOMOMHATHBHAS H3MCHUYHBOCTH
B) MyTallMOHHAS U3MEHYHBOCTH
') HOpMa peaxiuu
7. Ceéa3zanvl c U3MEHeHUuemM YUcia Xpomocom
a) TOYKOBBIE MYyTaIlUH
0) XpOMOCOMHBIE MYyTaIUH
B) TCHOMHBIE MYyTalllH
I') FEHHBIE MyTalluU
8 3aiiyvl, ooumarowgue 6 cpeOHUX wUpomax, 3UMOU UMerom 2ycmyio uiepcms oeo-
20 ygema, a 1emom — 0o.Jiee peoKyio uiepcms cepozo yeema. Hazoeume ghpopmy u3z-
MEHUUBOCMU, NPUMEPOM KOMOPOU CIIYHCUN IMO AB/ICHUE
a) MyTallMOHHas
0) KoMOMHATHUBHAS
B) Mou(dUKaIIMOHHAS
I) cinydaiiHasi peHOTHIHYEeCcKas
9. Hazoeume u3zmeH4u80CmMb, KOMOPAas NPAKMu4ecKu Omcymcmeyem y op2aHumos,
DAZMHOHCAIOWUXCA DECNOTIBIM CROCOOOM 6.11a200aPA MUMOMUYECKOMY 0eeHUI0
a) MyTallMOHHAas
0) KoMOMHATUBHAS
B) MOAM(UKAITMOHHAS
T) BHE3aIHas
10. Mooughukayuonnan uzmenuu8oCms HA3bl8ACHICA MAKIHCE
a) HaCJIEJICTBEHHON N3MEHYHBOCTHIO
0) HEeHACJIEICTBEHHOM U3MEHYUBOCTHIO
B) KOMOMHATUBHON N3MEHUNBOCTHIO
) MyTaIlAOHHOW U3MEHYUBOCTHIO
11. Memoowt u npuemsl nojiy4eHus noae3HbIX 0711 4e108eKa NPOOYKMO8 U AJNEHUIL C
HOMOWIBIO HCUBLIX OP2AHUIMOE
a) TeHHas UHKEHEepUs
0) cenexius
B) OMOTEXHOJIOTHS
I') KJIETOYHAsi MHKEHEepHUsI
12. Omoop, oco3nanno HanpaeieHHblIl HA 6bI86EOCHUE HOB020 COPMA UIU NOPOObL C
JHcenaemviMu Kauecmeamu, Ha3vleaem cs
a) METOIMYECKUM
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0) MacCoBBIM

B) OecCOo3HATEIbHBIM

I') UHIUBUTyJIbHBIM
13. Buipawjueanue knemox éHne op2anu3mMa Ha CREYUATbHBIX RUMAMETbHBIX CPEOax,
20€ OHU pacmym u pA3MHONCAIOMCA, 00pa3ysa Kyabnypy mKaHu

a) TeHHas UHKEHEPUs

0) cenexius

B) OMOTEXHOJIOTHS

T') KJIETOYHAsT WHKCHEPUS
14. Oméop, npu Komopom npoucxooum evioejieHue OMoeabHbIX 0cobell ¢ iHcena-
MmenbHbIMU NPUSHAKAMU U ROJIYYEHUE OmM HUX NOMOMCHEA, HA3bl6AEMCA

a) METOJIMYECKUM

0) MacCoBBIM

B) 0€CCO3HATEILHBIM

T') HHIUBUIYATbHBIM

Kuarou
2 BapuaHTa 2 BApUaHTa
1 2 1 2
Ne Bonpoca Ne Bonpoca

1 B a 8 0 B
2 B 0 9 B ]
3 a (] 10 a 0
4 0 0 11 0 B
5 B a 12 0 a
6 0 B 13 r r
7 a B 14 B r

3agaHus TUNIOBBIE
Pemenne 3a1a4 Ha onpeaejieHue TUIIA MYTAIlUU TIPU TIepeaade HACIEACTBEHHbBIX
MPU3HAKOB, COCTABJIICHUE TEHOTUIMMTMYECKUX CXEM CKPEIIMBAHUS.
[IpumepHBIe 3a1aHus:
3ananmue 1.

B 1959 rony ¢paniysckuii yuensiid XK. Jlexxen oOHapyx ui, 4To y Jtojen ¢ 00-
ne3npto Jlayna umeerca auiuHsAs 21as xpomocoma. DTo 3a0o0jieBaHUE, CBSI3aHHOE C
HapylIeHUEM YMCTBEHHOI'O pa3BUTHS. THUIMHYHbBIEC MPU3HAKU: MAJIEHHKUM HOC C LIUPO-
KO MEPEHOCHUIIEHN, OJYOTKPBITBIM POT, HU3KUN POCT, YMCTBEHHAsA OTCTAIOCTh. HacTo-
Ta poxkaeHus gere ¢ cuaapomom Jlayna cocrasisier 1:500-700 HOBOPOXKIECHHBIX.

YKaXUTE KAaKOW 3TO TUIl MyTalUHU:

A. TI'ennas

b. XpomocomHuas

B. I'enomnas
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3aganme 2. O0BsiCHUTE MEXaHU3M BO3HUKHOBEHUA cuHpoma [layHa y manpunka (47,

23 xp. 23 xp. 23 xp. 23 xp.

XY, 21+)

22 xp. 22 xp. Xp. 24 xp.
(21.21+Y)H21+X) = (21.21,21+XY) =(47. XY, 214)

3axanmue 3.

[Tpu cepmoBHUIHO-KIETOYHOW aHEMHUHM SPUTPOIMTHI MO MUKPOCKOIIOM HMEIOT Xapak-
TepHylo ceproobpazHyr ¢opmy (dopmy cepna). Mcrnonb3ys pUCYHKH K 3aJaHUIO,
OTIpEeIeNIUTE C KAKOW MyTaIlMel CBA3aHO JaHHOE 3a0oneBanue. OTBET apryMEeHTUPYHTE.
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3ananue 4.
Hcrnonb3ys TEKCT ¢ pUCYHKaMU HA30BUTE TUITbI XPOMOCOMHBIX MyTaruii. OTBeT 000cC-
HYWTE.
W3meHeHHan xpomocoma 9
e )
Otenenue |
HopMaanag yyacTka W3meHeHHan
Xpomocoma 9 XPOMOCOMbI | Xpomocoma 22
r“‘ Py (Qunapens-
Hopwanshian | & Quiickan
'xpomocoMazz ! _= XpOMOCOMa)
‘;‘# | & e 1
‘ F‘ Ci-bt:r-am
F l I 4
L
) 2 0O6pazosasLmiica
reH ber-abl

A) OcTpblil MUEJIOUAHBIN JIEHKO03
(pak KpoBM), CBSI3aH ¢ MyTanuen 22

XPOMOCOMBI

?‘%,, =



= v

CUHOPOM
KOWAYBEFO KPUKA

b) Cunagpom komaubero kpuka (cuHapom Jle:xkeHna)-xpoMocomMHoe 3200.1eBa-
HHe, CBSI3aHHOe ¢ MyTanueil S xpomocombl. CBOe Ha3BaHWE CHHAPOM MOJYYHJI U3-
32 XapaKTePHOr0 KpPUKAa peOeHKa (8blCOKUIl, NPOH3UMENbHbLI N1ad), KOTOPbIU
HANIOMHMHAET MAYKAHbE KOMIKH. JTOT CUMIITOM O0bsICHAETCHA e()eKTOM B Pa3BHU-
THM TOPTAHHBIX XPAIIEH.

A |AE ;
Ar'BEBEOE
) — O
P'i : i_B
B

B) Myrtanus XpoMocoMbl 3, 4TO MPUBOJUT K
U3MEHEHUSIM B 4Yepene: KBaApaTHOE JIMILIO,
IIMPOKHUI HOC, BBICTyMNAroIlas BEpXHss ryoa,
MUKpPOTHaTHs (HEAOPa3BUTHE YEIOCTHOM KO-
CTH

Tunvt XpOMOCOMHBIX MYMAYULL:
1) nenerus

2) nyriaKanus

3) unBepcus

4) TpaHCcIOKaIus
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IIpakTuyeckass padora Ne3 «H3yuenue MoOupukayuoHHol uIMeHUUBOCHU.
Ilpcmpoenue eapuayuonnoi Kpueoin)

CM. Meronuyeckue yKazaHHs MO BBIMOJTHEHUIO MPAKTHUYECKUX M JIaOOpATOPHSX
paboT no aucuuruinHe «buomnorusy/ coct. [lerpuxkuna O.b., PKPUIIT, 2024 r.

Paznen 3. Teopus 3BoIIonMH
Tema 3.1. UcTopusi 3BOJIOIMHOHHOIO YueHHs1. MUKPOIBOIIOLUS

DOpoHTATBLHBIN ONIPOC

1. KakoBa posb eCTECTBEHHOTO 0TOOpA B 3BOJIOLUU?

2. B 4em CXOJCTBO M pa3jInune MPOLECCOB ECTECTBEHHOIO U UCKYCCTBEHHOIO OT-
6opa?

3. Iloyuemy oauH BHUI OT APYroro MOXHO OTJIMYUTH TOJBKO MO COBOKYITHOCTH
pazHooOpa3HbIxX KputepueB? Kakue kputepun BaMm KaxyTcsi HanOosee BaKHbIMU?

4. Kak BbI Tymaere, mo4emMy Hemb3s U3YYUTh BCE MPU3HAKUA U CBOMCTBA IOITYJIS-
LMY WK BUJa Ha IpUMepe OJHOU ocoou?

5. llpuBenure npumepbl NOMYJISINANA PACTEHUN U KUBOTHBIX, KOTOPBIE BBl BCTPE-
yanu B npupojie. OT 4ero 3aBUCUT YHUCICHHOCTh 0COOEH B ATUX MOMYJISILMIX?

6. OTnmyarorcs JIn Ipyr OT Apyra NOMYJSILUKA OJHOTO BHJA, ITPOKUBAKOLIUE HA
pasHbIx reorpaduueckux teppuropusix? [louemy?

7. Kakum oOpa3oM [eATeIbHOCTh YeJIOBEKa HM3MEHSIET reHO(OH AUKUX U J0-
MAIlIHUX KUBOTHBIX U PACTEHUN?

8. HazoBuTE OCHOBHBIE (PAKTOPHI IBOJIIOLUY.

9. B 4em 3akmroyaercs NpUYMHA MOSIBJICHHUS Y MUKPOOPTaHW3MOB, BpEIWTENEH
CEJIbCKOTr0 X035MCTBA U IPYTUX OPTraHU3MOB YCTOMUHUBOCTH K TOXUMUKATaM?

10.IToueMy OOHU )KMBOTHBIE UMEIOT SPKYIO, JEMACKUPYIOLIYI0 OKpacky, a Apy-
rue, Ha0OOPOT, - MOKPOBUTEIHLCTBEHHYO?

11. B ueM CyuniHOCTh OTHOCHTEIBHOCTH JIFOOOTO MPUCIIOCOOJICHHS K YCIIOBHUSAM
obutanus? IIpuBenure npumepsl.

12. Onumurte 4epThl TPUCTIOCOOJICHHUS K Cpelie OOMTaHUs y KaKTyca, elid, Bep-
0J1r0/1a, MOPIKa, UCTIOJNIb3YSI MOP(HOIOTHIECKUN KPUTEPHIA.

13. Kakoii y4eHblit HOCTpOWII MEPBYIO HAYUHYIO KJIacCU(UKAIIMIO OPTaHU3MOB?

14. Kakoii Bkiag B ouostoruto BHec JK.b. Jlamapk?

15. Oxapakrepusyiite ommMOOYHbIe MOJ0KeHust Teopuu 3Bosonun JK.b. Jlamap-
Ka?

16. B yeM cymHOCTh 3BOOIIMOHHON Teopun Y. /JapBuna?

3agaHus THIIOBBIE
CocrasJienue rioccapus.
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CocraBbTe TJI0CCapuil C ONMpEAEICHUsIMH 110 TeME «3aKOHOMEPHOCTH HACIIEI0BA-
HUS», UCTIOJIB3YSl MaTepUaibl JEKIUNA, y4UeOHUKH, CIOBApH.
[IpuMepHBIN NEpEYEHb TEPMUHOB:

9

XN BB

Bboprba 3a cyiecTBoBaHue
EcrectBennsbIit 0TOOD
Crabunuzupyonuii oréop
Ju3pynTUBHBIN 0TOOD
JIBroKymuii oToop
JlapBuHHU3M

Bunx

DBoJIIOIHUA
MukposBoronus

10.ITonmynsus

11.BunoobpazoBanue
12.T'eorpaduyeckoe BUI000pa3zoBaHue
13.9konorudyeckoe BUI000pa3oBaHuE
14.T"'enodon nomynsaiuu

TBopueckoe 3agaHue

Pa3pa0orka JieHThbl BpeMeHH Pa3BUTHUS SBOJIOIMOHHOTO YUECHUS
[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:
Time.Graphics.ru

Takke JEHTYy BpEMEHU MOKHO COCTAaBHTh Ha TETPAJHOM, aiIbOOMHOM, BaTMaH-
CKOM JIUCTE, B AJIEKTPOHHOM (popmare

IIpakTuuyeckas padora Ned «Onucanue npucnocooieHHOCHU OP2AHUMA U ee
OMHOCUMEIbHBLIL XAPaAKmep»

Cm. Metonuyeckne ykazaHHs IO BBIMOJTHEHHUIO MPAKTUYECKUX U JIAOOPATOPHSIX
paboT no aucturuirHe «buonorusy/ coct. I[lerpukuna O.b., PKPUIIT, 2024 r.

Tema 3.2. MakposBoJironus. Bo3HuKHOBeHNe U pa3BUTHE KU3HU Ha 3emuie

Bonpocsl auckyccuu(UCoib30BaHUE apryMEeHTOB, OMOJIOTHYECKON TEPMUHOJIO-
TUU U CUMBOJIUKH JIJIsI JIOKA3aTeJIbCTBA POJCTBA OPTaHU3MOB PAa3HbIX CUCTEMATHUYECKHUX

TPYIII)

1.

2.
. Kakyto u3 Teopuii mpoucxosk1eHUs KU3HU BbI CUMTAETE HauboJiee MpaBIuBoii?

[Touemy npeacTaBieHust 0 OOKECTBEHHOM MPOUCXOXKICHUU KU3HU HEIb3sl HU
NOATBEPAUTH, HU ONIPOBEPTHYTH?
[IpuBenuTe BO3MOKHBIE JOBOABI «3a» U KIIPOTUB» TUIOTE3bI NAHCIIEPMHUH.

OOBsAcHUTE CBOIO TOUKY 3PEHUS.

. O06bsicHHUTE, TOYEMY B HACTOSIEE BPEeMs Ha Halllel IIaHeTe HEBO3MOXKHO 3a-

POKJIEHUE KU3HH U3 BELIECTB HEOPraHUYECKOM MPUPOJIBI.

. Kak BBI CUMUTACTC, IMMOYCMY MMCHHO BOJAbI IICPBUYIHOI'O OKCaHa CTaJIN CpCI[Oﬁ

pa3BUTHUS )KU3HU?
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6. Kak M0O>XHO 0OOBSCHUTH CyIIECTBOBAHME HA 3eMJI€ )KUBBIX OPTaHU3MOB Pa3HOU
CTEIIEHH CIIOAKHOCTHU?

7. MoXeT i ynpolieHrue CTPOEHUSI CIIOCOOCTBOBATh OMOJIOTUYECKOMY MTporpec-
cy Buga? IlosicHuTe Ha mpuMepax.

8. [IpuBenuTe nOKa3aTeNbCTBA HEOOPATUMOCTH IBOJIIOIIMOHHOTO TIpoliecca.

9. Kakue 3BOIOLIMOHHBIE MPEUMYILIECTBA JAET MEPEXO0]] PACTEHUN K CEMEHHOMY
Pa3MHOKEHUIO?

10. Kakme apomopdo3bl BBl MOXKETE BBIACIHTHh y MileKormuTaromux? [logemy
BBl TaK CUUTACTE.

11. Jlokaxure, 4TO BUABI IEMCTBUTEIBLHO PEAIBHO CYIIECTBYIOT B PUPOJIE.

12. TloueMy BakHO COXpaHATh T€HO(OHIBI HBIHE CYIIECTBYIOIIUX BHIOB pac-
TEHUH U )KUBOTHBIX? Kakue Mepsl ciieiyeT npeanpuHATh IS TOro?

13. IlpuBenutre u OOBACHUTE MPUMEPHI OMOJOTHYECKOTO Mporpecca u perpec-
ca.

14.  JlokaxxuTe poJACTBO OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYMII (3€MHO-
BOJIHBIE, IPECMBIKAIOIINECS, ITHULIBI, MIEKOITUTAIOIINE)

TBopueckoe 3agaHue

Pa3paboTka jieHTbl BpeMeHH BOZHUKHOBEHUS U PA3BUTHS )KU3HU HA 3EMJIE

[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Taxke JIGHTY BPEMEHHM MOXKHO COCTaBHTh Ha TETPAJHOM, aIbOOMHOM, BaTMaH-
CKOM JIMCTE, B DJICKTPOHHOM (hopmaTe

Tema 3.3. IIpoucxo:kaeHue 4eJI0BEeKAa — AaHTPONOTeHe3

DOpoHTATBHBIN ONIPOC

1. Kakue npu3Haku ABJISAIOTCS OOIIMMHU ISl YEJIOBEKA U 4eTOBEKOOOpa3HbIX 00e-
3bsiH? Kakue npu3Haky MpUCYyIM TOJIBKO YEIIOBEKY?

2. IToueMy COBpEMEHHBIX YETOBEKOOOPa3HBIX 00€3bsIH HEIb3s CUUTATh MPEAKAMU
yenoBeka?

3. Kak cBsi3aHO pa3BUTHE MO3ra U COBEPUICHCTBOBaHUE OpyAul Tpyaa?

4. JlokaxuTe, 4TO BCE YEJIOBEUECKHUE pachl MPUHAAIEKAT K OMHOMY BUIY - Yerno-
BeK pa3yMHbI. OOBACHUTE HECOCTOSTEILHOCTD pacu3Ma.

5. Kak BbI cuntaere, Oy1yT U yCUIIUBATHCS WM CTJIaKUBATHCS PACOBBIE MPU3HA-
K1 B OyayieM denoBeueckoM obuiectBe? OOOCHYiTe CBOe MHEHHE.

TBopueckoe 3agaHue

Pa3paboTka JieHTbl BpeMeHH MPOUCXOXKICHUS YeJIOBEKA

[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Takke JIEHTY BpEMEHU MOKHO COCTAaBUTh Ha TETPAJHOM, aiIbOOMHOM, BaTMaH-
CKOM JIMCT€, B 3JIEKTPOHHOM (popmaTe
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Pa3nen 4. Dxoaorus

Tema 4.1. Ixos0ornueckne GakTopbl U Cpeabl ;KU3HA
TecTupoBanue
TunoBbie TECTOBBIC 3aIaHUSI JJIsl OLEHKH YMEHUM, 3HAHUMN, MPAKTUYECKOTO OIbI-
Ta, KOMITETEHIIUN:
BAPUAHT Ne 1
1. Omnowenusa napazuma u X03AUHA COCMOAN 8 MOM, YO RAPA3UM
a) BCTYIIaeT B CHMOMOTHYECKUE CBSI3U C XO3STMHOM
0) IPUHOCHUT Bpe, HO OOBIYHO HE MPUBOAUT K OBICTPON THOETH X035MHA
B) CTAHOBUTCSI KOHKYPEHTOM JIsl XO35MHA
T') BO BCEX CIIy4asiX NPUBOJIUT K TMOEIN X0351MHA
2. IlIpumepom Kakux OUOMUYECKUX OMHOUWIEHUIL AGIAIOMCA OMHOWIEHUA 63DPOC0I
el u npopocmka depesnl
a) cumMbuo3a
0) HeWTpanu3zMa
B) XUIIIHUYECTBA
') KOHKYpEHIIUU
3. Buomuueckue omnouienusa, npu KOMOPvLIX 0OHU OP2AHUZMbL RUMAIOMCA OPY2U-
MU, HACMuU2aa u 3amem youeas ux, HaA3vleaOm
a) MyTyaJau3mMoM
0) HaxXJIEOHUYECTBOM
B) XUITHUYECTBOM
I') Iapa3uTU3MOM
4. Paspywiumenu opzaHuuecKux eeuiecme
a) MPOAYLEHTHI
0) KOHCYMEHTBI
B) PEAYLICHTHI
T') IPOIYIIEHTHI
5. Kmo u3 nepeuuciennpix op2anuzmos OmHocumcsa K npooyuenmam
a) KopoBa
0) KJeBep JTyroBou
B) Oeblil Tpuo
I') YEJIOBEK
6. Bce srcusvle cyujecmea na 3emie cyuiecmeyrom 01a200apa Op2aHU4ecKoOMy geule-
cmaey, C030aHHOMY 8 OCHOBHOM
a) rpubamu
0) dKUBOTHBIMU
B) OaKTepUsIMU
I') paCTCHHUSIMU
7. Kakue ¢paxmoput nazviearom anmponozeHnvimu
a) CBSI3aHHBIE C JIESITEIBHOCTBHIO YEJIOBEKA
0) abMOTHUYECKOro Xapakrepa
B) OMOTHYECKOTO XapakKTepa
r) ompeaesnstonue GyHKIHOHUPOBAHNE arpOLIEHO30B
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8. Ilpucnocobaenuem K Hcu3nu 6 HA3eMHO-8030YUIHOU CPeEOe ABNACHICA
a) JIETOYHOE JIbIXaHHE
0) >)xabepHoe JbIXaHHE
B) obTekaemas (hopma Tesa
T') IPSIMOXOXKICHUE
9. Bce haxkmopwl yHcusoili u HeHcUBoU npupoosvl, 8030elicCmeyrujue Ha 0codu, nony-
AAYuU, 6UObL HA3HLEAIOM
a) aOMOTHYECKUMH
0) OMOTHYECKUMU
B) 9KOJIOTUYECKUMU
') aHTPOIOTE€HHBIMU
10. Bzaumoomnouwienus co cpeooii 00umanus usydaem
a) mopdoJiorus
0) reHeTHKa
B) CHCTeMaTHKa
T') 9KOJIOT U
11. B kakoii cpede ooumaiom camwie pazymMHvle HCUGOMHDbLE
a) B Ha3€MHO-BO31yIIIHOMN
0) B moj3eMHOM (TI0YBA)
B) B BOJIHOMU
T') B )KUBBIX OPTaHU3Max
12. K abuomuueckum gpaxmopam omuocam
a) MoJIpbIBaHNE KabaHaMK KOpHEH
0) HalecTBUE capaH4u
B) 00pa30BaHUE KOJOHUM MTHI]
') OOMJIBHBIN CHETOIIa

BAPUAHT Ne2

1. IIpumepom Kaxux OuomuuecKux OMHOWEHUN AGAAIOMCA OMHOUWEHUA YIHCAd U JIsA-
2yuiKu

a) MyTyaJiu3ma

0) HeWTpanu3Ma

B) XUIIIHUYECTBA

I') KOHKYpEHUIUU
2. Coemecmmnoe ooumanue 08yx ocooeii, HenOCPeOCMEEeHHO He 63AUMOOCHCMEYIOULUX
Medxncoy coboil u He 0KA3bI8AIOUUX OPY2 HA OPY2a HUKAKOZ20 6030€liCM U, HA3bI6AIOm

a) CUMOH030M

0) XUITHUYECTBOM

B) HEUTpAIU3MOM

I') Mapa3uTU3IMOM
3. Mescoy nocem u 3yopom nabawoaemcsa KOHKypeHyus, maxk KaK onu

a) MATAIOTCS CXOHOM MHUIIEH

0) IMEIOT NPUMEPHO OJJMHAKOBBIE TAPAMETPHI TEJIA

B) UMEIOT HEMHOT'OYMCIIEHHOE IIOTOMCTBO

') OTHOCSITCS K KJIACCY MIIEKOTTUTAIOLIUX
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4. Ilompebumenu opeanuyuecKozo 6euwiecmea Heueblx Op2anu3mMos
a) KOHCYMEHTBI
0) peayIeHThI
B) ITPOAYLICHTHI
T') aBTOTPO(DBI
5. K opeanuzmam c asmompopnoim munom numanus OMHOCAMCA
a) BBICIIIUE PACTECHUS
0) )KUBOTHBIEC
B) TpUOBI
r) 60JIe3HETBOPHBIE OAKTEPUH
6. Opzanu3zmol, numarOWueca 20Mo8bIMU OP2AHUYECKUMU 6eULeC8AMU, OMHOCAN-
ca K
a) aBToTpodam
0) mpotyrieHTamMm
B) rerepoTpodam
r) XemoTpodam
7Abuomuyeckuit pakmop — mo
a) U3MEHEHHE TeMITepaTyphl BO3AyXa MO CE30HaM
0) ocyrieHre 60JI0T YEITOBEKOM
B) BBIpyOKa YEJIOBEKOM JIEPEBLEB B JIECY
T') MOeJaHNE XUITHUKOM JKEPTBBI
8. Ilpucnocobaenuem K Hcuznu 6 600HOIL cpede ABIACMCA
a) JITOYHOE JIbIXaHUe
0) >xabepHOE JAbIXaHUE
B) oOTekaemas (popma Tena
I') NPSMOXOKIECHUE
9. Tepmun «IK0102U)» NPEOIOIHCUT
a) O. I'ekkenb
0) ApucToTelb
B) U. JlapBuH
r) B.W. Bepnaackuii
10. B ammocghpepe cooeprcumca ~21%
a) KUCIIOpoJia
0) azoTa
B) aproHa
') 030Ha
11. Ilpucnocobaenuem K Hcu3Hu 6 nouee A6131emcs
a) penyKIusi OPraHOB 3PEHUS
0) »xabepHOe JAbIXaHue
B) XOpOIIEE 3pEHUE
I') NPSIMOXOKIEHUE
12. B kakoii cpede opzanvl 0nOPHO-06U2AMENbHOL CUCHLEMbL HCUBCOMHBIX U ONOPHOU
cuUCmeMbl pacmeHull umelom Haugvlcuiue pazeumue
a) B HA3€MHO-BO3/yILIHON
0) B mo3eMHOM (1TO4Ba)
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B) B BOJITHOMU
T') B )KUBBIX OpraHu3Max

Kuarou
° BapMaHTa ® BApUAHTA
1 2 1 2
Ne Bommpoca Ne Bommpoca

1 0 B 7 a a
2 r B 8 a 0
3 B a 9 B a
4 B a 10 r a
5 0 a 11 a a
6 r B 12 r a

Tema 4.2. Ilonyasuus, coo01IeCTBA, IKOCUCTEMBI
3ajaHus TUIIOBBIE
CocraBiieHue cxeM KPyroBopora BelecTs
PaGoTa mMoxeT MpoBOAUTCS MHIWBUAYAIbHO WM B MUKporpymmax (2-3 udesnose-
ka). TemaTuka cxeMbl 33J]a€TCs TIPETojaBaTeIIeM.
B03MOKHBIE CXEMBI:
KpyroBopot BozbI B Ipupoie
KpyroBoport kuciopoja B mpupoae
Kpyrosopor yriepoaa B mpupoje
Kpyrosopot a3ota B npupoje
KpyroBopot sHepruu B npupoje
KpyroBopor BelecTs B jecy
KpyroBopot sHepruu Ha NIIEHUYHOM T0JIe

Nk WD =

IIpakTuueckas padora NeS «Kpyzoeopom eewyecme u snepzuu 6 Ikocucmeme)
Cm. Metonuueckue yka3zaHHs IO BBIMOJTHEHHUIO MPAKTUYECKUX U JIAOOPATOPHSIX
paboT no aucuuruirHe «buonorusy/ coct. Ilerpukuna O.b., PKPUIIT, 2024 r.

Tema 4.3. buocdepa - ria00a7IbHAsI IKOJIOTHYECKAS CHCTEMA

Bonpocel quckyceuu

1. K xakoMy Tumy BemiectBa Ouocepbl MOKHO OTHECTH SHTApb, OMNABILIUE JIU-
CThs1, TOP(, MBUIbILY PACTCHU, TayTUHY?

2. OxapakTepu3yiTe OpraHu3Mbl, KOTOpbIE OOMTAIOT BOJIM3U I'paHull Ouochepbl.
Kak BbI cuntaere, KAKUMU CBOMCTBAMM JIOJKHBI 001a/1aTh TAKME OPraHU3MBbI?

3. Kakos Bkiian B.W. BepHajckoro B pa3BuTue yueHus o omochepe?

4. KakoBo BIHsSHUE KUBBIX OPTaHU3MOB Ha IJ100AJIbHBIE KPYTOBOPOTHI BEILIECTB B
npupoje?

5. O0OBsicHUTE, KaK MPOUCXOAUT KPYTOBOPOT KUCIOpPOAa, yriiepoaa B ouocdepe.
CocTaBbTe COOTBETCTBYIOLIYIO CXEMY.
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6. Kak cka3piBaeTcst Ha COCTOSTHUM OMoCc(epbl YHUUTOKEHUE JTECOB?
8. Kakoe 3HaueHue MMeeT n3yuyeHue 0COOEHHOCTEH CTPOEHUS U JKU3HEIeSTelb-
HOCTH OPTaHU3MOB JJIsl HAYYHO-TEXHUYECKOT0o Iporpecca?

TecTupoBanue
TunoBbie TECTOBBIC 3a1aHUS JJISl OLIEHKH YMEHUM, 3HAaHUN, PAKTUYECKOTO OIbI-
Ta, KOMITETEHLIUN:
BAPUAHT Ne 1
1. Alenenun kpyzoeopoma eeujecme u IHEPeUU, RPOUCXOOAUUE NPU YUACHIUU HCUBHIX
OpP2aHU3IMO08, U3YUAIOM HA YPOGHE
1) 6uocdheprom
2) OUOTeOIIEHOTUYECKOM
3) moMyIAIIMOHHO-BUIOBOM
4) opraHu3MeHHOM
2. B npeoopazosanuu ouocgeput 2nasuyto ponv uzparom
1) »uBbIE OPraHNU3MBbI
2) OUOPUTMBI
3) KpyroBOpOT MUHEPATHHBIX BEIIECTB
4) mpo1iecchl CaMOPETyYIISIITUU
3. Buocepepa agnaemca omxkpoimoii cucmemoil, makK Kak ona
1) ciocoOHa K caMOperysiuu
2) criocoOHa U3MEHSTHCSA BO BpEMEHU
3) COCTOMT U3 DKOCHUCTEM
4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIIECTB
4. B ouocghepe ouomacca scusommuuix
1) BO MHOTO pa3 npeBbIIAeT OMOMaccy pacTeHU
2) paBHa buomacce pacTeHUN
3) BO MHOT'O pa3 MEHbIIIE OMOMACChI PACTCHHMA
4) B OTIeNbHBIC MTEPUOIBI TIPEBBIIIAET OMOMACCY PACTEHHUI, a B IPYTUE HET
5. /Kueoe seuwgecmeo o6uocgepvl naanemul - 3mo coO80KynRHOCHb 6Cex
1) Bcex pacTeHUi U 5KUBOTHBIX
2) MHOTOKJIETOYHBIX OPraHU3MOB
3) MUKpPOOPTraHU3MOB
4) )KUBBIX OPTAHU3MOB
6. OQbonouka 3emnu, HACETEHHAA HCUBLIMU OP2AHUIMAMU U NPEOOPA30CAHHAA UMU,
Ha3zvleaemcs
1) rugpocdepa
2) nutochepa
3) Hoocdepa
4) ouocdepa
7. Haubonvuwan KoHueHmpayus »#cueo2o eeuiecmea Hadaoaenmcs
1) Ha cteike aTMochepsl, TuapOchEps! U IUTOCPEPHI
2) B HUOKHHX CJIOSIX THAPOCQEPHI
3) B BEpXHUX CIOSX aTMOc(hepsl
4) B nutocdepe Ha riryoune 200 m
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8. ZKusnv na 3emie Heeo3MOIHCHA De3 KPy2oeopoma eeuyecme, 6 KOmopom pacmeHus
6bINOJIHAIOM POl

1) pa3pymuTesneit OpraHM4eCKuX BEIIeCTB

2) ICTOYHUKA MUHEPAJIbHBIX BEIIIECTB

3) NpoU3BOAUTENCH OPraHUYECKUX BEIIECTB

4) notpeOuTenel OPraHMIeCKUX BEIIECTB
9. Ocnosameiem yuenus o ouocgepe agnaemcsn

1) B. Joxyuaes

2) 3. I'ekkenb

3) B. BepHanckuit

4) Y. lapBun
10. Ycmoiiuusocmo 6uocgeput ovecneuueaemcsn

1) reOMarHUTHBIMU SBJICHUSMUA

2) X035UCTBEHHOM JESATEIBHOCTHIO YETIOBEKA

3) atmMmochepHBIMU SIBJICHUSIMU

4) KpyroBOpOTOM BEIIIECTB
11. CosoKynnocmub HeHcugblx mei, 00PA308AHHBIX 6 Pe3yibmame HcUu3HeoeameabHo-
CHLU HCUBBIX OP2AHUZMOB

1) ®uBOE BEIIECTBO

2) KOCHOE BEIIECTBO

3) OMoreHHoe BEIIECTBO

4) OMOKOCHOE BEIIIECTBO
12 Oxucnenue u eoccmamnosnienue paziuyHbvIX 6eULECHE C HOMOWBLIO HCUBBIX 0P2a-
HU3M08

1) razoBas (pyHKIIMS )KMBOrO BEUIECTBA

2) OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS (DYHKIIMS )KUBOTO BEIIECTBA

3) GmoxumMuueckasi GyHKIUS )KUBOTO BEIIECTBA

4)KOHIICHTpalIMOHHAS (YYHKITUS )KUBOTO BEIIECTBA

BAPHUAHT Ne2

1. Heobdxo0umoe ycnogue coxpanenus pasnogecus 6 ouocgepe

1) sBOJIOIMSI OPTaHUYECKOTO MHPA

2) 3aMKHYTBI KPyrOBOPOT BEUIECTB U SHEPTUU

3) ycuieHue NPOMBIIUICHHOW U CHIYKEHUE CETbCKOXO03SIMCTBEHHOM ESITEIbHOCTH
YyeJioBeKa

4) ycusieHHE CeIbCKOX03IMCTBEHHON U CHIXKEHHUE TIPOMBIIIIJIEHHOHN e TeTbHOCTH
YyeJioBeKa
2. Yemoituueocmo ouocgheput kax 2noodanbHoil IKoCucmemsl onpeoensiemcs

1) paznooOpa3uem ee BUI0BOIO COCTaBa

2) KOHKYpEHIIUEN MEX Ty OpraHu3MaMHu

3) nonyasUMOHHBIMY BOJHAMU

4) 3aKOHOMEPHOCTSIMU HACIECTBEHHOCTH U U3MEHYMBOCTU OPTraHU3MOB
3. Ilo B.U. Bepnaockomy Kuciopoo aensaemcs 6euiecmeom

1) >xuBBIM

2) OMOKOCHBIM
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3) GMOTreHHBIM

4) KOCHBIM
4. B npeoopazosanuu duocghepul 2n1asuyro pov uzparom

1) ’*uBbIE OpraHNU3MbI

2) OUOPUTMBI

3) KpyroBOpOT MUHEPAIbHBIX BEUIECTB

4) npo1ecchl CaMOPETyIISIIIUU
5. Axkkymynayus snepeuu Connya u ee nociedylouiee nepepacnpeoesieHue mexicoy
HCUBBIMU KOMNOHEHMamMu ouocgepol

1) razoBas (pyHKITHS )KHBOTO BEIIECTBA

2) sHepreTuyeckasi GyHKITUS )KUBOTO BEIIECTBA

3) bmoxumMuyeckast PyHKIHUS KUBOTO BEILIECTBA

4)KOHIIEHTPALIMOHHAs (DYHKIIUS )KMBOT'O BEIIECTBA
6. B coomeemcmeuu ¢ npeocmasnenuamu B.U. Bepnaockozo k Ouokocnvim menam
omuocam

1) mouBy

2) 1mose3HbIe UCKOTIaeMbIe

3) ra3el aTMocdepbl

4) >KUBOTHBIX
7. Bepxnaa cpanuya ouocgepvr naxooumcsa na evicome 20 Kkm om noeepxnocmu
3emau, maxk Kak mam

1) OTCYyTCTBYET KUCIOPO

2) OTCYTCTBYET CBET

3) odueHb HU3Kas TEMIIEpaTypa

4) pa3MelaeTcsi 030HOBBIN CJION
8. Iloooeporicanuio paenosecus 6 ouocghepe, ee ye10CmMHOCHMU CROCOOCMEYem

1) coxpanenue 6MopazHO0Opa3us

2) BCEJIEHUE HOBBIX BUJOB B SKOCUCTEMBI

3) co3gaHue arpod’KOCUCTEM

4) pacuupeHue 1IoIIaid 3eMellb, 3aHATHIX KyJIbTYPHBIMHU PACTCHUSIMHU
9. Buocghepy cuumarom ounamuueckoii cucmemoil, maxk Kaxk ona

1) cocobHa K caMOperyssuu

2) criocoOHA U3MEHSITHCS BO BpEMEHHU

3) COCTOUT U3 IKOCUCTEM

4) cBs3aHa ¢ KOCMOCOM OOMEHOM BEIIECTB
10. Buonozuueckum Kpyz080pomom HA3b16AEMCA HENPEPLIGHOE OGUIICCHUE BeULeCE
MexHcoy

1) MUKpoopraHu3Mamu ¥ rpudamu

2) pacTEHUSIMU U TIOYBOU

3) )KUBOTHBIMH, PACTEHUSIMA U MUKPOOPTraHW3MaMHU

4) pacTeHUsIMH, ) KUBOTHBIMU, MUKPOOPTaHU3MaMH U TTIOUYBOM
11. Kocnoe eeujecmeo — 3mo co060KynHocms 6cex

1) HeXKUBBIX TeJ, OOPA3YIOIINXCS B pe3yJIbTaTe MPOIIECCOB, HE CBA3AHHBIX C JICsI-
TEJIbHOCTBHIO KUBBIX OPraHU3MOB
2) MHOT'OKJIETOYHBIX OPraHU3MOB
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3) COBOKYITHOCTb HEXHBBIX T€Jl, 00pPa30BaHHBIX B PE3yJIbTaTe KU3HECATEIbHOCTH
KUBBIX OPTaHU3MOB
4) >)KUBBIX OPTaHU3MOB
12. Cnocoonocmev usmeHams u nOOOEPHCUBAMDL ONPEOCICHHBLIL 2A308blil COCMAE
cpeovl 0dumanua u ammocgepul 6 yeaiom
1) Guoxumuueckast GyHKIUS )KUBOTO BEIECTBA
2) sHepreTuyeckasi (yHKIUS )KUBOT'O BEILIECTBA
3) ra3oBast pyHKIIHS KUBOTO BEIIECTBA
4)KOHIIEHTpALIMOHHAsA (PYHKIUS KUBOTO BELIECTBA

Kuarou
° BApHAHTA 1 5 ° BApMaHTAa 1 5
Ne ponpoca Ne ponpoca
1 1 2 7 1 4
2 1 1 8 3 1
3 4 3 9 3 2
4 3 1 10 4 4
5 4 2 11 3 1
6 4 2 12 2 3

Tema 4.4. Bausinue aHTPONOTreHHbIX (PAKTOPOB HA OHoChepy
TecTtupoBanue
TunoBbie TECTOBBIE 3aJaHUS JJI1 OLICHKW YMEHUM, 3HAHUM, IPAKTUYECKOTO OIIbI-
Ta, KOMIICTCHIIWM:
BAPUAHT Ne 1

1. K xumuueckum 3a2pa3sHumenam IK0J102U4ECKUX CUCHIEM He OMHOCAMCA

1) mpoayKTHI CropaHusi ICKOMaeMOro TOIIUBA

2) OTXO0/1bl )KHBOTHOBOTUECKUX (epM

3) NPOAYKTHI CTOpaHUs UCKOTIAEMOI'0 TOILIMBA

4) paguanuoHHbIE
2. 3azpaznenue npupoOHOIl Cpedbl HCUBGHIMU OPZAHUIMAMU, GbI3bIGAIOWUMU Y Uel0-
6eKa paziuunvle 3a001€6aHUA, HA3bIBACMCA

1) panuoakTUBHBIM

2) OMOJIOTHYECKUM

3) XUMHUYECKUM

4) ryMmOBBIM
3. Ecmecmeennoe 3azpaznenue ouocgepovt npoucxooum 6 pesyibmame

1) necHbIX MOKapoOB

2) 3aXOpOHEHHMsI OTXOJIOB B BOJI0OEMaxX

3) BBIOPOCOB Mycopa

4) 00pabOTKH pacTEeHUH MECTUITUIAMU
4. /lna 3augumul okpyscaiowieii cpedvl om 3a2pA3HeHUs

1) coznaroT 3an0BETHUKHU
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2) OXpaHsIOT OTAENIbHBIE PUPOAHBIE COOOIIECTBA

3) orpaHu4MBaIOT JOOBIYY IKOJIOTHYECKUX PECYPCOB

4) BHEAPSAIOT MAJIOOTXO/AHBIE TEXHOJIOTUN
5. Ilpusnecenue 6 oxpyscarouyto cpeoy uiu 603HUKHOGEHUE @ Hell HOBbIX, 00bIUHO
He XapaKmepHuvIX PU3UKO-XUMUUECKUX U OU0J102UHEeCKUX 6eUieC 8, A2EHM 08, OKA-
3618A10U4UX PEOHBIE 8030€IICMEUs HA NPUPOOHBIE IKOCUCHEMbL U Ue108E€KaA, HA3blEA-
emcs

1) 3arpsizHeHNEM

2) 3ab0JIeBaHUEM

3) BHEApEeHUEM

4) ouMIIICHHEM
6. I'nagnwviit xumuyeckuil 3a2pA3HUMENb AMMOCPepovl

1) nuokcup yriaepoa

2) paarOaKTUBHBIE OCAIKH

3) cepHUCTHIN ra3

4) TeTpa’TUIICBUHEL
7. Aumponozennoe 3azpasHenue —

1) cipoBOIIMPOBAHO UCKITIOYUTENBHO X03HCTBEHHOU JESATEIbHOCTBIO YeJI0BEKa

2) crIpOBOLIUPOBAHO MPUPOAHBIMU KaTacTpohaMu

3) cOpoOBOIMPOBAHO XO3SIIICTBEHHOM JAEATEIbHOCTBIO YEIOBEKA U IPUPOIHBIMU Ka-
TacTpodamu

4) cripOBOIIUPOBAHO JEATEIBHOCTHIO POMBIIUICHHBIX TTPETPUSITHIA
8. Ceazano c naanemapuvlmu usMeHEeHUAMU

1) rmo6anbHOE 3arpsi3HEHUE

2) NOoKaJIbHOE 3arps3HEHUE

3) peruoHabHOE 3arpsI3HEHUE

4) ToueuHoe 3arpsi3HEHUE
9. Bewecmea unu pusuueckue azenmul, KOmopbwie npu 030€icmeuu Ha pooume’ib-
CKUe Op2anu3Mvl CHOCOOHbBL 6bI3bI6AMb 8POHCOCHHBIE OeheKmbl Y NOMOMCmea

1) kaHIIEpOTEeHBI

2) TepaToreHbl

3) MyTareHsl

4) 3arpsA3HUTEIN
10.Hakonnenue 001buioli KORUEHMPAYUU GeU4eCmea npu NPOXoHCcOeHUU yepe3 nu-
uiegyro yens

1) Guoakkymysiuen

2) OMOKOHUEHTPUPOBAHUEM

3) 3arpsi3HeHHEM

4) KOHUEHTPUPOBAHUEM

BAPUAHT Ne2

1. Aumponozennoe enusanue na 2uopocghepy nposenaemcs 6
1) 3arpsi3HEHUHN BOJIOTOKOB
2) yIy4IIeHUH XapaKTePUCTUKU KaueCcTBa BOJIOTOKOB
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3) YiydilieHuu 5KOJ0THYECKON CUTyalluy BOJJOEMOB
4) 3arpsI3HEHUHU BOJOEMOB
2. UcmouHnukom ecmecmeeHHbIX 3a2PAZHEHUIl ammocdepbl Asisaemcs
1 )xocMuuecKas MbLIb
2)IpeanpusiTHs 10 IPOU3BOJICTBY IIEMEHTA
3)npeanpusaTus o MPOU3BOACTBY HE(DTEPOIYKTOB
4)u3Bep>KCHUE BYJIKAHOB

3. Ilpoueccot paspyuwienus noeepxHocmu no4evl U 6bIHOCA NJ1000POOHOZ0 C/105 80001
U 6empom Ha3vléarom

1) cMbIBaHuEM

2) apo3ueit

3) muddyzueit

4) BHIBETpUBAHHE
4. 3azpaznenue npupooOHoil cpedvl, KOMopoe C6A3AHO C U3MEHEHUEM Pu3uueckux
napamempog cpeovl (Menioevlx, WyMoeblX, INEKMPOMACHUMHBIX U M.O.) HA3bléaem-
cA

1) XuMu4YeCKUM

2) puznyeckum

3) OMOJIOTHYECKUM

4) pU3UKO-XMMUYECKUM
5. Kakue u3 nepeuucnennplx éeuyecme Haudoee UHMEHCUGHO PA3PYUIAIOn 030HO0-
evliic1ol ammocghepot

1) oxcunpl azoTa

2) ppeoHsl

3) OKCHUJIBI CEepBI

4) okcuibl yriepoaa
6. Ilo macwmaoam 3azpasnenue He Moxicem Obimbo

1) noxanbHBIM

2) peruoHaIbHbIM

3) rino6GanbHBIM

4) TOYEYHBIM
7. Hakonnienue op2anu3mom XumuuecKux 6euyecme, ROCMynauiux usz OKpyicaro-
uieil cpeovl 6 KOHYEeHmpayuu 001puiell, Yem HaAxX00Uumces 6 OKpycarouieil cpeoe,
Ha3zvleaemcs

1) Guoakkymysiuen

2) OMOKOHUEHTPUPOBAHUEM

3) 3arpsi3HeHHEM

4) KOHUEHTPUPOBAHUEM
8. Xumuueckue sewecmea unu puzuueckue acenmal, 6030eiicmeue KOnopuvlx Ha op-
2AHU3M Ye106EKA UTU HCUBONHO20 NOBLIULACH 8EPOANHOCHb 603HUKHOBEHUA 3/10-
KauecmeeHHbIX H08000pazoeanuii (onyxo.eit), HA3bl6AIONCA

1) xkanueporenamu

2) TepaToreHaMu

3) MmyTareHamu
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4) 3arpsI3HUTENSIMU

9. Ilpeonamepennoe unu ciayuaiiHoe nepecejieHue 0coodell Kako20-audo euoa xHcu-
6OMHBIX U PACMEHUIL 3a Npedesibl eCMeCcmEeHH020 apeaia 6 Hogvle 0114 HUX Mecma

ooumanusn
1) uHTpOTYKIIMS
2) BHEJpEHUE
3) BceneHue
4) 3arpsi3HEHUE

10. Ilomox ouczapmoHuYHOI, XA0MU4eCcKoil, papyuiumenvHoi ungopmavyuu, 603-

Oelicmeyouuil Ha Yel06eKd, NPeuMyu|eCmeeHHo, uepe3 €20 3peHue u ciyx

1) mrymoBoe 3arpsisHEHUE

2) 3JE€KTPOMArHUTHOE 3arpsi3HEHNE
3) uHpOpMAaITMOHHOE 3arpsI3HECHUE

4) (pU3UKO-XMMHUYECKOE 3arps3HEHUE

Kurou
2 BapMaHTa BapHaHTa
1 2 1 2
Ne Bompoca Ne Bonpoca

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

IIpakTuueckasi padbora Neb6 «Omxoowvl npouszeoocmear
CMm. Mertoauueckue yka3zaHHUsl MO BBIOJHEHUIO MPAKTUUECKUX U Ja0OpaTOPHSIX

pabot no aucuuruinHe «buomnorusy/ coct. [lerpukuna O.b., PKPUIIT, 2024 r.

Tema 4.5. BausiHue conuaJbHO-IKOJOTHYeCKUX (PAKTOPOB HA 310POBbE YeJI0BeKa

Bonpocs! guckyccuu

Nk =

JlaGopaTopHasi padora Ne3« Ymcmeennasa padomocnocoonocmuy

Kak BiusieT Ha 3I0pOBbE YEIOBEKA SJIEKTPOMATHUTHOE MOJe?
Kak BnusieT Ha 310pOBbE OBITOBASI XUMUS?
Kak BnusieT Ha 310pOBbE YEIOBEKA N30BITOYHBIN IITyM?
Kak BiusieT Ha 310pOBbE YEIOBEKA paguanus?
Kak opranusm uenoBeka aganTUPYETCs K YCIOBUSIM OKpPYKaroel cpeabl?
Bnuser nu Ha 310pOBhe UenoBeka Gpuznueckast akTuBHOCTH? Kakum obpazom?
Yrto Takoe 310poBhecOeperaronue noseaenue? [pusenure npumMepsl.

Cm. MCTO,Z[H‘IﬁCKI/Ie YKa3aHHs 110 BBIITOJIHCHHIO IMPAKTHYCCKHUX H JIa60paTOpHSIX

pabot no pucuuruinHe «buomnorus»/ coct. [lerpuxkuna O.b., PKPUIIT, 2024 r.
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Paszngea 5. buoJiorus B :KHU3HHU

Tema 5.1. BHOTEXHOJIOTHH B ;KU3HH KAKI0T0

Keiic (cutyaunonHoe 3aianue)
3ananue |

CBHHOBOJICTBO HAHOCUT OOJIBIION yIepO OKpy Karolle cpeie, Tak Kak 3a-
OupaeT 0O0JIBIIOE KOJUYECTBO MPUPOHBIX PECYPCOB U MPOU3BOJUT MHOTO OIaC-
HBIX OTXOJ0B. UTOOBI CMATYUTH 3TOT yuiepO, a 3a0JHO U MOBBICUTH 3P (PEKTUB-
HOCTh MSCHOIO NPOM3BOJICTBA, MOHO CJI€JIaTh CBUHBIO HEMHOIO TOXOXKEHN
Ha KopoBy. g storo yuenele u3 HOxHO-KuTalickoro ceinbCKOX035UCTBEHHOIO
yHUBEpCUTETA T00AaBUIN B €€ TEHOM T'e€Hbl (DEPMEHTOB, PACIICTIIOMMNX (HUTHHO-
BYIO KHCJIOTY U MOJHCaXapubl KJIETOYHBIX CTEHOK pacTeHUi, Onaromaps demy
CBUHBU CMOTJIM YCBaMBaTh 3TH COEAUHEHMS. DTO MO3BOJIMIIO UM ObICTpee HAOU-
paTh Maccy M YMEHBIIWIO CcoJiepkaHue azoTa u gocdopa B HaBO3E. ITO HATJTISI-
HBI TIPUMEP HMCIOJIb30BAHUSI TEHHOW MH)XEHEPUU JJISI PEIICHUSI SKOJOTUYECKUX
poOJeM.

Kakue skonornyeckue mpooieMbl TOMOXKET PEIIUTh 3TO u3o0perenue?

Ha pucynke n3o0pakeHbl epMEHTBI, TeHbI KOTOPBIX OBLIM BCTaBJICHBI B TCHOM CBUHBU: TCK-
THHA3a, IEJII0Ia3a, KCHaaHa3a U (urasa, a TakKe OPraHW3MbI, U3 KOTOPHIX OHU OBLIH BBIICICHBI:
rpub Thielaviaarenaria, cBepuok Teleogryllusemma, tpud Aspergillusniger w OakTepus
Escherichiacoli.

3ananue 2

KopoBsI €T 04eHbh MHOTO TpaBbl U MIEPEBAPUBAIOT €€ C ITOMOIIBI0 MUKPOOPTa-
HU3MOB. [10604HBIM 3()(hEeKTOM TaKOTO THUIIA MUTAHUS CTAT METeOopr3M. JKUBOTHBIE
MPOU3BOIAT OYEHb MHOTO MeTaHa. [loToMy yueHbIe peluiy BHIBECTH HOBYIO TTOPOJTY,
KOTOpasi MEHbIIIE ObI CTpajaia OT METEOPU3MA.

HccnenoBatenu oOHApyKHIIK OAKTEpHIO, OTBETCTBEHHYIO 32 BEIPA0OTKY METaHa,
U C €€ OMOUIBIO CO3/IaJTM HOBYIO MOPOJTY, BBIJIETSIONLYIO Ha 25 % MeHbIlIe raza, 4em
OOBIYHAs KOPOBA.
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B gem nomb3a 3T0oro nzoopeTeHus?
Kakue sxonornueckue nmpo0sieMbl IOMOXKET PELIUTh 3TO U300peTeHue?

3aganue 3

[TayTHHY UCIIOIB3YIOT B OOJIBIIIOM KOJIMUECTBE oTpaciiei. Ho moayduth oueHb
MHOTO TTayTUHBI HEBO3MOKHO, ITIOTOMY YTO €€ IUIETEHUE - OYEHb JNIUTEIBHBIN MPOILIECC.

['eHeTHKaM ynanoch BBIBECTH KO3Y, MPOU3BOJISAIIYIO B CBOEM MOJIOKE IMAyTUHHBIN
6enok. 13 aroro 6enka MOKHO B OOJIBIIIOM KOJTMYECTBE BBIJICTUTD MaydHi IIEIK
Y UCIIO0JIb30BaTh €r0 B MPOMBIIIJICHHBIX MacIITabax.

B kakux oTpacisax NpoMbIILICHHOCTH MOKHO MCIOJIb30BaTh NayTUHY ?

Uto 13 HEee MPOU3BOISIT?

Tema 5.2 BHOTEXHO0JI0OTUH U TEXHHYECKHE CHCTEMbI

Keiic (curyaunoHHoe 3a1aHue)
TunoBoe 3ananue
Jronu cTpamaroT peAKUM Te€HETHYECKUM 3aboJjieBaHMEM — amaBpo3oM Jlebepa.
N3-3a myTtanuu B reHaxX, KOTOPbIE KOJAUPYIOT OENKH CEeTYaTKU, CBETOUYBCTBHUTEIIbHbBIC
MajJOYKH TEPSIOT YYBCTBUTEIBHOCTh — U 4YeJOBEeK crhenHeT. boree 95% nerei
C BPOKIEHHBIM ~ aMaBpO30M  TOJHOCTBHIO  CIEMHYT K JECITOMY TOAY JKHU3HHU.
OT reHeTryeckoro 3a00J€BaHUs HE MOMOTAIOT HUKAK1E OOBIYHBIE JIEKApCTBA.

Opnnako mob6opoTh amaBpo3 Jlebepa cMoria reHeTrHuecKasi Tepamnus, K CO3JJaHut0
KOTOpOM MpUYACTHBI OMOMH(POPMATUKH. BOJILHBIM BBOJSAT T€HETHUYECKH MOIUPHUITIPO-
BaHHBIA TIpemapar, KOTOPBIM «YHMHUTY» MyTalMu OENKOB, W 3pEHHUE BO3BpAIIACTCSA
B 100% cnyuaes.

B Onwkaiiiiem OyayiieM JIeKapcTBO OT aMaBpo3a HAYHYT MCMOJIb30BaTh MOBCE-
MECTHO — U 00JIe3Hb OYIET MOJHOCTHIO OOEKICHA.

1. Yto Takoe 6monHdopmaruxa’?

Korna Bo3nukia 6uonndopmaruka?

Yewm 3anumaeTtcst OnouHpopmaTuka?

Kakwue 3nanust HeoOxoauMbl OMOMHGOPMATHKY?

Kakue mpo06iembl penraeT u moMoKeT penmTh OnonHbopmaTrka’?

Nk

2.2 Kpurepuu olleHKH OLIEHOYHBIX CPEeICTB TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH

2.2.1. KpuTepuu OleHKHU YCTHBIX (IMCbMEHHBIX) OTBETOB 00Y4YaIOLIUXCS

OueHka «OTJMYHO)» CTABUTCS B TOM Ciy4ae, €clii OOy4arouIuicsi MOKa3bIBAET
BEpHOE MOHMMAHUE PACCMATPUBAEMBIX BOMPOCOB, JAET TOYHbIE (POPMYIUPOBKHU U HUC-
TOJIKOBAHUE OCHOBHBIX MOHATUNA, CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COMPOBOXK/1a-
€T paccka3 MpUMepaMH, yMEET IPUMEHNUTh 3HaHHS B HOBOW CUTYallMW IIPU BBIIIOJIHEHUHU
NPAKTUYECKUX 3aaHUM; MOKET YCTAHOBUTH CBSI3b MEXKY U3Yy4aeMbIM U paHEe U3Yy4YEH-
HBIM MaTEPUAIIOM II0 KYpCy, a TAK)KE€ C MATEPHUAIIOM, YCBOCHHBIM IIPU U3YYECHHUH IPYTUX
IIPEAMETOB.

OuneHka «XOpOIIO» CTaBUTCS, €CIU OTBET OOYYAroIIEerocs yIOBJIETBOPSET OC-
HOBHBIM TPEOOBaHUSIM K OTBETY Ha OLEHKY «OTJIMYHO», HO JaH 0e3 HMCIOIb30BaHMS
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COOCTBEHHOTO TTaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHUSI 3HAHUI B HOBOW CHUTYaIlHH,
0e3 HCIOIb30BaHUA CBSI3EM C paHee M3YYEHHBIM MAaTepUajoM M MaTepHalioM, YCBOEH-
HBIM MPU U3YYEHUH JIPYTUX MPEIMETOB; €CIHM YYallluiics TOMyCTU OJIHY OLIMOKY WU
He Oosiee IByX HEIOUYETOB U MOXKET UX MCIPABUTH CAMOCTOSITEILHO MM C HEOOJIBIION
MOMOIIBIO MPENOIaBaTENs.

OneHka «yJA0BJIETBOPUTEIbHO» CTABUTCS, €CITU O0y4aIONIUIiCs TPaBUIBHO TO-
HUMAET CyTh paCCMaTPUBAEMOI0 BOIIPOCA, HO B OTBETE UMEIOTCS OT/IEIbHBIE TPOOEIHI B
YCBOCHHUH BOMPOCOB Kypca, HE MPEMSITCTBYIOUINE JaTbHEUIIIEMY YCBOSHHUIO TIPOrpaMM-
HOTO MaTepuaia; yMeeT IPUMEHSTh MOTYyYEHHBIC 3HAHUS TIPH PEIICHUH MPOCTHIX 33/1a4
C HWCIOJIb30BAaHUEM CTEPEOTHITHBIX PEIICHUN, HO 3aTPYyIHSACTCS TMPU PEIICHUHU 3ajad,
TpeOyromux Oosiee TIyOOKHX MOIXO0B B OICHKE SIBICHUN M COOBITHI; MOMYCTHUI HE
OoJiee oJiHOM TpyOOM OIMOKM U IBYX HEJIOYETOB, HE OoJiee 0/IHOM rpyOo 1 OHOM He-
rpyooii ommOKH, HEe 0oJiee ABYX-TPEX HErpyObIX OIIMOOK, OJHON HErpy0oil OMOKM 1
TpEeX HEJIOUETOB; TOMYCTUII YEThIPE WU MATh HEJIOUETOB.

OneHka «HeyI0BJETBOPUTEIBLHO)» CTABUTCS, €CIU OOyYarolIuiics HE OBJajel
OCHOBHBIMU 3HAHMSIMU M YMEHUSIMH B COOTBETCTBUMU C TPEOOBAHUSMH MPOTPAMMBI U
JIOIYCTUI OO0JIbIlle OMUOOK U HEI0YETOB, YEM HEOOXOIUMO JIJISi OLIEHKH YJOBJIETBOPHU-
TEJIBHO.

2.2.2. Kpurepun OleHKHN NMPAKTHYECKUX (J1a00paTOPHBIX) padoT 00y4aro-
HXCS

OneHKa «OTJIMYHO» CTABUTCS, €CIM OOYYAIONMIUNACS BBITIONHSICT MPAKTHICCKYIO
(ytabopaTopHyr0) paboTy B MOJHOM 00bEeMe ¢ COOJII0ICHUEM HEOOXOIUMOM MOCIeI0Ba-
TEJLHOCTU JEHUCTBUI, CAaMOCTOSATEILHO W MPAaBUIIBLHO BBIOMpPAET HEOOXOIUMOE 000py-
JIOBaHUE; BCE TIPUEMBI IPOBOJIUT B YCIOBUAX U PEKUMaX, 00€CIICUNBAIOIITNX ITOTYUICHUE
MPaBUJIBHBIX PE3yJbTaTOB M BBIBOJIOB; COOJIOMAET TpEeOOBAHUS TMPABMII TEXHUKH O€3-
OTTaCHOCTH.

OneHkKa «XOpPOLI0» CTABUTCS, €CITU BBHIIIOJHEHBI TPEOOBAHUS K OIIEHKE OTIUYHO,
HO OBLJIO JTOMYIIEHO JBa-TPU HEIOoYeTa, HEe 0oyiee OJHOM HerpyOo OMMOKH M OJTHOTO
HeJ0YeTa.

OueHka «yJa0BJIeTBOPUTEIbHO» CTABUTCS, €CIIM PaboTa BHITIOJIHEHA HE TOJHO-
CTBIO, HO 00BEM BBITIOJITHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTh MPABWIBHBIN pe-
3yJIbTaT M BBIBOJI; €CJIM B XOJI€ BHIMIOJTHEHUS TIprieMa ObUTH JTOMYIIIEHbI OITUOKH.

OneHka «HeyI0BJIETBOPUTEIbHO)» CTABUTCS, €CIIM padoTa BBHIMIOJHEHA HE TOJ-
HOCTBIO U 00BEM BBITIOJHEHHON YacTH padOT HE MO3BOJIACT ClejIaTh MPABUIBHBIX BbI-
BOJIOB; €CJIM IPUEMBI BBITMOTHSINCH HEMPABWIBHO.

Bo Bcex ciydasix olleHKa CHIDKAETCs, €Clii 00yJaroImuiics He coOmroa npaBuia
TEXHUKHU O€30MaCHOCTH.

2.2.3. KpuTepun OlleHKHU BbINOJHEHHUS MPAKTHYECKOI0 32/1aHUA
OueHka «OTJMYHO» - 33JaHHE PELICHO caMOCTOATENbHO. [Ipu 3TOM cocTaBieH
MPAaBWIbHBIN alrOpUTM pPEIICHUs 33JaHUsA, B JIOTHYECKHX PACCYXKICHHSIX, B BbIOOpE
dbopMynl U peleHNH HET OIIMOOK, MOJIyYeH BEPHBIA OTBET, 3aJlaHUE PELICHO Paluo-
HAJIBHBIM CIIOCOOOM.
OuneHka «X0powIo» - 3aJlaHhe PELIEHO C IMOMOLIBIO npenoaasared. 1Ipu stom
COCTABJICH IIPAaBWJIBbHBIA aJTOPUTM PELIEHUs 3aJaHus, B JIOTUYECKOM PACCYXIACHUU U
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pEIICHNH HET CYIIECTBEHHBIX OIMMOOK; MPaBUILHO CAENIaH BHIOOp (opmyin s periie-
HUS; €CTh O0BSCHEHUE PEIIeHHS, HO 3a/IaHNe PEIICHO HepallMOHAIBLHBIM CIIOCOO0M WITH
JIOITYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIMTUOOK, TIOMyUeH BEPHBII OTBET.

OneHka «y10BJEeTBOPUTEIBLHO» - 33/IaHNE PEIICHO C MOJICKa3KaMHU TPero1aBa-
tenst. [Ipy 3TOM 3a7aHue MOHATO MPaBWIBHO, B JIOTHYECKOM PACCYXKICHUH HET CYIIIe-
CTBEHHBIX OINMMOOK, HO JOMYIIEHBI CYIIICCTBEHHBIE OIMIMOKHA B BhIOOpE (popmyn wim B
MaTeMaTHYECKUX pacueTax; 3aJaHue PEIIeHO He MOJHOCTHIO MITH B OOIIEeM BH/IE.

OueHKa «HeYT0BJETBOPUTEIBLHO» - 33/IaHHUE HE PEIICHO.

2.2.4. Kputepum ouleHKH Pe3yJbTATOB KOHTPOJbHBIX Pa00T, B TOM YHCJIE
NPOBeIeHHBIX B (popMe TeCTUPOBAHMS
[IpoBepka NpaBUILHOCTH PACUETOB U OCYILIECTBICHUS HEOOXOIUMBIX JEHCTBUI
Ouenka «oTauanuo» 85 - 100% npaBUIBHBIX pacy€TOB U IEUCTBUI
Ouenka «xopomo» 69-84% npaBUIIbHBIX PACUETOB U IEUCTBUN
Ouenka «yI0BJIETBOPUTEIbHO»S 1-68% MpaBUIIBHBIX PACYETOB U ACHCTBUI —
«YJIOBJIETBOPUTEIBHOY
Ouenka «HeyI0BJIETBOPUTEIbHO» 50% U MEHEE — «HEYJOBIECTBOPUTEIHHO

2.2.5. KpuTepuu olleHKHU BBHINIOJHEHHOI0 Kelc-3a1aHusA

OueHkKa «OTJMYHO» — KelC—3aJlaHne BBINOJHEHO MOJHOCThIO, B paMKax perjia-
MEHTa, YCTAHOBJICHHOTO Ha MyOJUYHYIO MPE3CHTAIUI0, CTYIAEHT(bI)IPUBOAUT (IOTr0-
TOBUJIM) TIOJIHYIO YETKYIO apTyMEHTAlLMI0 BHIOPAHHOTO PEILIEHUsI HA OCHOBE KaueCTBEH-
HO C/IEJTAaHHOTO aHaiu3a. JleMOHCTPUPYIOTCS XOPOILIME TEOPETUUECKHUE 3HAHUS, UMEETCS
coOcTBeHHasi 0OOCHOBAaHHAsI TOYKA 3pEHUs Ha MpoOieMy(bl) U TPUYHUHBI €€ (UX) BO3-
HUKHOBEHMs. B ciydae psiza BBISIBIEHHBIX MPOOJIEM YETKO ONPENENSieT UX UEPAPXUIO.
[Tpu ycTHOI mpe3eHTalnnu yBEpeHHO U OBICTPO OTBEYaeT Ha 3a/laHHbIE BOMNPOCHI, BbI-
CTYIJIEHUE COIPOBOYKIAAETCS MPUEMaMH BU3yalU3alWU. B ciayyae MHCbMEHHOrO OTYe-
Ta-IPE3EHTALNH ITOBBIIIOJIHEHNIO KEWC-3a1aHMs CAEJIaH CTPYKTYPUPOBAHHBIN U JETalIN-
3UpPOBAaHHBIN aHANM3 Kelica, MpeCTaBIeHbl BOZMOXKHBIC BApUAHTHI petieHus (3-5), yet-
KO ¥ apryMEHTHUPOBAHO OOOCHOBAaH OKOHYATENIbHBIN BHIOOP OJJHOTO U3 albTEPHATUBHBIX
PELICHUMN.

OueHka «XOpoumo»— Keic—3aJaHue BBINOJIHEHO MOJHOCTHIO, HO B paMKax ycTa-
HOBJICHHOTO Ha BBICTYIIJIEHUE PETJIaMEHTa, CTYACHT(bl) HE MPUBOAUT (HE MOATOTOBUIIN)
MOJIHYIO YETKYI0 apryMEHTAIMI0 BHIOPAHHOTO penieHus. MiMeeT MecTo M3NUIIHEEe Teo-
pPETU3UPOBAHUE, WIM HA00OOPOT, TEOPETUYECKOEe OOOCHOBAHUE OTPAHMYEHO, MMEETCA
coOCTBEHHasi TOYKa 3pEHUs Ha MpOOJIeMbl, HO HE BCE NMPUYUHBI €€ BO3HUKHOBEHUS
ycTaHoBJIeHbI. [Ipy yCTHOM npe3eHTaluy Ha TONOJHUTENbHbBIE BOMPOCHI BBICTYAIOIINNA
OTBEYAET C HEKOTOPBIM 3aTPYJHEHUEM, MOATOTOBIICHHAS YCTHAsI MPE3EHTAI[MU BBIIOJI-
HEHHOT'O KE€WC-3a/laHusl HE OYEHb CTPYKTypupoBaHa. lIpu mNHUCBMEHHOM oOT4YeTe-
Mpe3eHTAIMK 10 BBIMOJIHEHUIO KEHC-3afaHusl clieflaH He MOJHBbIA aHaniu3 Keica, 0e3
ydera psiia (HaKToOB, BBISIBICHBI HE BCE BO3MOXKHBIE MPOOJIEMBI, JIJIsl PEHICHUS MOTJia
ObITh BRIOpaHa BTOPOCTENIEHHAsSI, a HE TJIaBHAs IpobiieMa, KOJIMYECTBO MPEICTaBICHHbBIX
BO3MOJKHBIX BapUaHTOB pPEIICHHs] — 2-3, 3aTpyJHEHA 4YeTKas apryMEHTalMs OKOHYA-
TEIBHOTO BEIOOPA OJHOTO U3 ATbTEPHATUBHBIX PEIICHU.
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OuneHka «ya0BJIeTBOPUTEIbHO» — Kelic—3aJaHie BBIMOJIHEHO Oojee ueM Ha 2/3,
HO B paMKaX YCTaHOBJICHHOTO Ha BBICTYIUICHHE PErJIaMeHTa, CTYJeHT(bI) pacILIbIBUATO
PacKphIBaeT pelieHue, He MOXKET YeTKO apryMEHTHPOBATh CHIEIaHHBIN BBIOOD, MOKA3bI-
BAaCT SIBHBIM HEIOCTATOK TEOPETUUECKUX 3HAHM. BBIBOBI cladblie, CBUAETENBCTBYIOT O
HEJI0CTaTOYHOM aHaiu3e (PaKToB, B OCHOBE PEIICHHSI MOXKET UMETh MECTO MHTepIpeTa-
s (haKTOB MM IpennoiokeHns, CoOCTBEHHas! TOUKA 3pEHUS Ha IPUYMHBI BO3SHUKHO-
BEHHsI PoOIeMbl He 000CHOBaHA WUJIM OTCYTCTBYeT. IIpu yCTHON mpe3eHTaluu Ha BO-
MPOCHI OTBEYAET C TPYAOM WM HE OTBEeYaeT coBceM. [loAroToBieHHAs] Mpe3eHTaIus
BBITIOJTHEHHOTO Keic-3a/laHusl He CTPYKTypuUpoBaHa. B ciyuae mucrMeHHOM Mpe3eHTa-
IIMU TI0 BBITIOJIHEHUIO KEHC-3aJaHus HE CJENaH JeTajlbHbIA aHaau3 Keiica, Jajieko He
Bce (haKThl YUTEHBI, JUIsl pEIICHNUs BhIOpaHa BTOPOCTEIIEHHAs, a HE TaBHas Mpobiema,
KOJIMYECTBO TPEACTABICHHBIX BO3MOXKHBIX BapUAHTOB peIIeHUs — 1-2, OTCYyTCTBYET
YyeTKas apryMeHTaIisl OKOHYaTeIbHOTO BBIOOpA PeIIeHHS.

OneHka «HeylI0BJIETBOPUTEJIBHO» — KelC-3aJjaHle€ HE BBINOJIHEHO, WM BbI-
MIOJIHEHO MEHee 4eM Ha TpeTh. OTCYTCTBYET JeTalu3alys Npu aHallu3 Keilca, U3J10xkKe-
HUE YCTHO€ WJIM MHUCBMEHHOE HE CTPYKTypupoBaHo. Ecnu pemieHue u 0003HAY€HO B
BBICTYIUICHUHM WJIM OTYETE-NPE3ECHTAIMU, TO OHO HE SIBJSIETCS pEIICHUEM MpOOJIEeMBbl,
KOTOpas 3aJ0XeHa B Kelice.

2.2.6 Kputepuu oOleHMBAHNS COCTABJICHUA TA0IMLbI

«5» - TabnuIIa BHIMIOJIHEHA B TIOJIHOM 00BhEME

«4» - B X0/1€ 3aM0JHEHUs TaOJIUIIBI MaTEPHATT OTPAXKEH HE MOJHOCTHIO, UMEIOTCS
HE3HAYUTEIbHbIE HETOYHOCTH, HEI0YETHI

«3» - B X0/I€ 3aM0JHEHUs TaOJIUIIBI MaTEPHATT OTPAXKEH HE MOJHOCTHIO, UMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEI0UYETHI

«2» - Tabnuiia orpaxaer MeHee 50% maTepuana Wik HE BBIMIOJIHEHA

2.2.7 Kputepuu OlleHMBAHUS JUCKYCCHU:

«5» — AKTHUBHOE y4acTHe B IUCKYCCUU. BhICKa3bIBaHHE COOTBETCTBYET 3aJJaHHOM
TEeMe, XapaKTEePU3yeTCsl BHICOKON MH(GOPMATHBHOCTHIO U OPUTUHAIBHOCTBIO, apTyMEH-
ThI TIOJIKPETIIICHBI YOS TUTEILHBIMHU TIPUMEPAMHU.

«4y» - JlocTaTOYHO aKTUBHOE y4yacTHe€ B AUCKYycCHH. J[OMycKaeTcss He3HAYUTEIb-
HOE€ OTKJIOHEHHUE OT TE€MbI AUCKYCCUHU. BbICKa3bIBaHHE HOCUT OTYACTH TPUBUAJIBHBIM,
MMOBEPXHOCTHBIN xapakTep. He Bce aprymMeHTsl MOJKPEIICHbI IPUMEPAMHU.

«3» — IlaccuBHOE ydacThe B IMCKYCCUU. BBICKa3bIBaHHE XapaKTEPU3YETCS HU3-
KO MH(GOPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJHOTO MOHUMAaHUS TEMbI
TUCKYCCUU. APTYMEHTBhI chopMyIupoBaHbl aOCTpakTHO. [IpuMephl OTCYTCTBYIOT.

«2» - IlaccuBHOE y4yacTue B JUCKYCCUHU. BBICKa3bIBAHME HE COOTBETCTBYET 3a-
JTAHHOW TeMe, OTCYTCTBYIOT apTyMEHTHI B MOJIb3y KaKOU-TM0O TOUKH 3PEHUSI.

2.2.8 Kputepuu oieHMBAHNS MEHTAJbHON KAPTHI (JIEHTHI BpEeMEHH)
«5» - 8-9 6amos;

«4» - 7 6annos;

«3» - 5 GamnoB
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3 daJsi1a

2 daJi1a

1 60aaa

Conepxanue Nudopmanus npen- Nudopmanus mpen- Nudopmanus npen-
CTaBJICHA B IIOJHOM CTaBJICHA, HO UMEIOT- | CTaBJeHA YACTHYHO
o0beMe Cs1 HESTOYHOCTH

I'padpuueckoe MHorocrynenyaras MHorocrynenuaras [IpocTolt «mmay4ok»

odopmieHHe KapThl | KapTa ¢ J100aBIeHUEM | KapTa

KapTUHOK, 3HaKOB.
Hcnonb3oBanue pas-
HBIX LIBETOB Ha OIIpe-
JACJICHHBIX BCTBAX.

JlekcHko-
rpamMMaTu4iecKoe
odopmiieHue

Kapra He compepxut
OLIUOOK U OIIEYaTOK

Kapra ne conepxxur
rpyObIX rpaMMaTuye-
CKHX OLIMOOK WM
OTIEYaTOK, KOTOPBIC
ObI OTBJICKAIH BHH-
MaHUE€ YUTATENS OT
coJIepKaHus

Kapra conepxur Tak
MHOTO TPyOBIX TpaM-
MaTU4YeCKUX OLUIHOOK
M OTIEYaTOK, 4TO €€
COZIEpKaHHUE TPYIAHO
BOCTIPUHHMAETCSI
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3. KOMILIEKT KOHTPOJIbHO-OUEHOYHbBIX CPEACTB JJIA
INPOMEXYTOYHOU ATTECTAIIUA 11O YYHEBHOU JUCLHUTIJIMHE

3.1. Haznauenue

KOHTpOIBHO-0LICHOUYHOE CPEACTBO MPEIHA3HAYEHO JISI MPOMEKYTOUHOM arTe-
cranuu no yueoHnor nucuuruimae OOJ1.08 buosiorust oneHKH 3HAHWM M YMEHUW aTTe-
CTyeMbIX, a Takxke anemeHToB [1K u OK.

3.2. ®opma H yCJIOBUS aTTEeCTAUUMN

ATTecTanus npoBOAUTCS B (hOpME MHUCBMEHHOTO KOMITIEKCHOTO nuddepeHIpo-
BAHHOTO 3a4eTa IO 3aBEPIICHUI0 OCBOCHMS BCEX TEM YUYEOHOUN MUCHMIUIMHBI, MPU TO-
JIO)KUTETFHBIX PEe3yJIbTaTax TEKYIIETr0 KOHTPOJIA, 32 CYeT 00beMa BPEMEHHU, OTBOIUMO-
ro Ha uzyuenue auciuiuiuHbl. K auddepeHnupoBaHHOMy 3a4eTy MO AUCIUILIMHE J10-
MyCKAIOTCSI CTYJIEHTHI, MOJHOCTHIO BBHIMIOJIHUBIIKE BCE Ja0OpaTOpHbIC pabOThI U MpakK-
TUYECKHUE 3aJaHUsl.

KOHTpOIBHO-0LICHOUHBIE CPEACTBA JIA MPOBEACHUS MPOMEKYTOUHOM arTecta-
LU JOBOJSITCS 10 CBEJEHHUS CTYACHTOB HE MO3JIHEE, YEM 32 MECAL] JO OKOHYAHUS U3Y-
yeHus: JUucIUIUIMHbL. CoJiep)KaHue OLIEHOYHBIX CPEJICTB IIEJIOCTHO OTpakaeT 00beM
MPOBEPSIEMBIX 3HAHUM, YMEHUMN, KOMIIETCHIINI, OCBOCHHBIX O0YyYalOUUMUCA TIPU U3Y-
YEHUU JUCHUTLINHBIL.

HudbdepeHninpoBaHHbIN 3a4eT MPOBOJAUTCS B CHEIHAIBHO MOJATOTOBICHHBIX IO-
MEILEHUSIX, OJHOBPEMEHHO CO BCEM COCTABOM IpyMibl. Ha cllayy MMCbMEHHOTO 3a4eTa
OTBOJAATCS HE 00Jiee IBYX aKaJeMUUYECKUX YacOB Ha yU4E€OHYIO TPyMIy.

3.3. HeoO0xoaumsie pecypcbl

Marepuansl quddepeHIMpOBaHHOTO 3aUeTa Mo BapuaHTaMm. Taliuila reHeTh4e-
ckoro koaa uPHK.

3.4. Bpems npoBeaeHusi KOMILIEKCHOTO aM¢ depeHpoBaHHOI0 3a4eTa

Ha BbImosnHeHHe MUCHbMEHHON 3a4€THOM pabOThl OTBOJAUTCS 8 SMUHYT.

3.5. CTpyKTypa O1lIeHOYHOI0 CpeACTBa
Tumnosoe 3axanue

Bapuant Nel
1. Hauanom o0uonouueckoii 360110Uuu HCU3HU HA 3emie NPUHAMO CUUMAaAmob Mo-
MeHm 603HUKHOBEHUS NePEbIX
1) oprannyeckux BEUIECTB
2) KoalepBaTHBIX Karelb U3 OPTAaHMYECKUX BEIEeCTB
3) OTHOKJIETOYHBIX MTPOKAPUOTHUYECKUX OPTAHU3MOB
4) OMHOKJIETOYHBIX JYKAPHOTUIECKIX OPTaHI3MOB
2. Pacmenus, 2puosl, J3cueommuble - 3mo 3yKapuomol, maK KaKk ux Kiemxu
1) umeroT opopmiIeHHOE AIPO
2) He mensTcs
3) He UMEIOT 0(OPMIICHHOTO Spa
4) nmerot JTHK, 3aMKHYTYIO B KOJIBLIO
3. Co6oKynnocmo peaxyuil CUHmMe3a OP2AHUYECKUX GEU{eCME U3 HEOPZAHUUECKUX C
UCNOIb306AHUEM IHEPZUU C6EMA HA3bIBACHICA
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1) doTocunTE30M

2) XeMOCHHTE30M

3) OpokeHuEM

4) TTUKOJIN30M

4. Cmpozo pagHomepHo pacnpeoensaiomcs mexicoy 004epHuUMU Ki1emKamu ¢ npoyecce
Mumosa

1) pubGocomsl

2) MUTOXOHJIpUU

3) XJIOpOIIACThI

4) XpOMOCOMBI

5. B pe3ynomame onnooomeopenusn oopazyemcs 3uzoma, 6 KOmopoi

1) yncno XpoMOCOM HE U3MEHSAETCS

2) oKa3bIBaeTCs rarIoUIHBIA HA0OP XPOMOCOM

3) BOocCTaHABIMBAETCS TUTIJIOUIHBIN HAOOP XpOMOCOM

4) oOpazyeTrcs TPUIUIOUIHBIN HAOOP XPOMOCOM

6. Cx00cmeo npu3HaKoe CMpoeHus U HCUu3HeodeameabHOCmu pooumeeil U nOMmoMm-
cmea ceudemenbcmayem 0 nPoA6IeHUU

1) cBolicTBa U3MEHYMBOCTH

2) 3aKOHa €IMHO00pa3us

3) nmpucnoco0IeHHOCTH

4) cBOMCTBA HACIEACTBEHHOCTH

7. Mymauuu, ne coemecmumbple ¢ HCUIHbIO OP2AHUIMA, HA3bLEAIOMCA

1) nuToTIIa3MaTHICCKUMU

2) MOJIOBBIMU

3) comaTHYEeCKUMU

4) neTaabHBIMH

8. Cx00cmeo eneutnezo u 6HympeHHe20 cCmpoeHus 0coodeii 00H020 euoa

1) reneTnueckuii KpUTEPUIL

2) 3KOJIOTUYECKHUI KpUTEPUI

3) MopdoToTHUECKU KPUTEPUIA

4) reorpaduuecKuii KpUTEPUN

9. Apomopgo3 — mo

1) nosiBieHUE JIETOYHOTO JIbIXaHUS

2) MOsIBJICHUE 3allIUTHON OKPacKu

3) popmupoBanue pazHooOpa3Hol HopMbI TeNa y phid

4) popmMupoBaHUE KOHEUHOCTEH KOMATEILHOTO TUIIA Y KpOTa

10. Ha3oeume 00un u3 npu3HaKos, C6A3AHHbLIL C NPAMOXONHCOEHUEM ) Uel06eKa
1) cBoquaras cromna

2) cpocuirecst KpeCTIIOBbIE TTO3BOHKH

3) XOpoI110 pa3BUTHIC KIFOYHUIIBI

4) HeOoubIIIe HAJOPOBHBIE TyTH

11. H3menuusocmov, Komopasa 3ampazueaem peHomun, He nepeoaemcsa no Hacjieo-
CMey, HOCUM NPUCHOCOOUMEIbHBLIL XAPAKMED K YCA0GUAM CPeObl, HA3bl8ACM CA
1) MoauduKanmoOHHON

2) HacieACTBEHHOU
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3) reHOTUITNYECKOM
4) KOMOHMHATUBHOMN

12. Hacneoosanue npu3naxos, 2eHvl KOmopuvlx Haxooamcsa 6 X- u Y-xpomocomax,

Ha3zvlearom
1) HacnegoBaHUEM, CLICTUIEHHBIM C TIOJIOM

2) MOJHBIM HaCIEAOBaHUEM

3) HEMOJHBIM HACJIEI0BAHUEM

4) raMeTHBIM HacJeJOBaHUEM

13. llompedoumenu opzanuuecKo2o 6euiecmea Heuswvlx OP2AHUIMO8
1) KOHCYMEHTBI

2) pelyleHThI

3) npoIyLIEHTHI

4) aBTOTpOdBI

14. Onpedenume npasuibHO COCMABIEHHYIO UeNb NUMAHUA:
1) neomapy — ra3zens — TpaBa

2) KJIeBep — 3adll — open — JIATYIIKa

3) nmepernou — 10/1€BOM YEPBb — TUTP

4) 3epHO — MBIIIL-TIOJIEBKA — YK — €XK

15. B npeoopa3zosanuu ouocgheput 2nagnyro poiv uzparom

1) »KuBbIE OpraHU3MBbI

2) OMOpPUTMBI

3) KpyroBOpOT MUHEPAIBHBIX BEIICCTB

4) mpornecchl caMOperyJisiuu

16. Ilpupooononvzoeanue noopazoensiemcsa Ha

1) 5KOHOMHOE ¥ HEAKOHOMHOE

2) pallMOHAJILHOE Y HEPAIIMOHATBHOE

3) NO3UTUBHOE U HETATUBHOE

4) cenbCKOXO034MCTBEHHOE U MPOMBIIIEHHOE

17. Pewiume 3a0auy

VY KpoaMKOB cepasi OKpacKka IIEepCTH JOMUHUPYET Haja Oeoil, a riajakas mepcTb — Hajl
MoxHaToi. Kakum no ¢eHoTuny u reHoTuny OyJeT MOTOMCTBO IPH CKPELIMBAaHUM Te-

TCPO3UT'OTHBIX CCPBIX MOXHATBIX KPOJIMKOB C I'CTCPO3UTI'OTHBIMHA OeJIBIMU FJ'IaI[KI/IMI/I?

18. Kak, pyKOBOAUTEIO IEPEBOOOPAOATHIBAIOIIETO MPEAMPHUSTHUS, BBITIOJHUTD 3aKa3 Ha

MMOCTaBKY OIMMWJIOK TaK, YTOOBI HE HABPEAUTH TpUpPoie?

19. ®parment monekynsl JJHK unmeer cieayronyro HYKICOTUAHYHO MOCIEA0BATENb-
HocTh: ATALUTAITHTHALTIIALL. Onpenenute HYKJICOTHUAHYIO MOCIIEIOBATEIb-
HOCTh (pparmenTa monekynsl HPHK, cunTesupytomeiics no npuBeieHHOMY (parMeHty
mosiekyibl JIHK, 1 aMMHOKUCIOTHYIO MOCIEI0BATENbHOCTh (DparMeHTa MOJIMUIEeNTH A,
Koaupytomerocs 3tuM gpparmentoM moiekynsl ”PHK. Tlpu BeimosHennu 3agaHust Boc-

HOHBSYﬁTCCB IIPUHOUIIOM KOMINUICMCHTAPHOCTHU U Ta6J'II/II_Ief/'I I'CHCTUYCCKOI'O KOAa.

Bapuant Ne2
1. Cnepmamo3zouowl oopazyromeces 6
1) ssmunmnkax

69



2) KyIiepoBOil Jkernese

3) mpejacTaTenbHOM Kelese

4) ceMeHHUKax

2. Ilpu nenpamom pazeumuu HcugomHoe

1) He mpoXOAUT psifia MpeBpalCHUI

2) MOX0Ke Ha POJUTEIbCKUN OpraHu3M

3) mpoXoauT psijl MpeBpaleHUu

4) oTnnyaerca OT pOAUTEIBCKOr0 OpraH1u3Ma TOJIBKO pa3MepaMu

3. Aopo 6 Knemke MOHCHO PACNO3HAMb NO

1) HaIMYKIO B HEM MUTOXOHJIPUI

2) HAJIMYUIO B HEM HJIOIIa3MaTUYECKON CeTH

3) pacnoJIoXKEeHHIO Ha ero MeMOpaHax pudocom

4) HATM4YUIO B HEM XPOMOCOM

4. Hemounukom y2nepooa, ucnoipb3yemozo pacmenHusamu 6 npoyecce pomocunmesa,
Aensaemcs

1) rroko3a

2) yrieKucIibli ra3

3) pubo3za

4) kpaxman

5. /louepnue xknemku ¢ 00UHAKOBBIM HADOPOM XPOMOCOM, PAGHBIM MAMEPUHCKOU
KJlemke, 00pasylomcsa ¢ npoyecce

1) muTO3a

2) meito3a

3) orIogO0TBOpEHUS

4) cnopooOpa3oBaHuUs

6. I'amemor — cheyuanu3upo6anHvle Kiemku, ¢ HOMOWLbIO KOMOPHIX OCYUWLeCM6is-
emcs

1) BereTaTuBHOE pa3MHOKEHUE

2) NOJI0BOE Pa3MHOKEHHE

3) npopacTtaHue CeMsH

4) muTO03

7. Ilpusnax, komopwlii He nPoAGIAEMCA 8 2UOPUOHOM NOKOJIEHUU, HA3bIEACMCA
1) npoMexkyTOUHBIM

2) peneccuBHBIM

3) TOMUHAHTHBIM

4) myTauuen

8. Obumanue ocobeit 00H020 6uda Ha 0OHOII meppumopuu

1) reorpaduyeckuii Kpurepui

2) reHeTUYEeCKUN KpuTepuit

3) MopdoIoTHUeCKU KPUTEPHA

4) hpU3HOIOTHUECKU KpUTEpU

9. bopvoa 3a cywecmeosanue uzpaem 001bULy10 POib 6 I6ONIOUUU, MAK KAK
1) mocTaBnsieT MaTepua st 0TOopa

2) coxpansieT 0co0eil ¢ JIF0OBIMU HACTEACTBEHHBIMU U3MEHECHUSIMU

3) coxpansieT 0co0eil MPEenMyIIECTBEHHO € MOJIE3HbIMU U3MEHEHUSIMU
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4) o6ocTpseT B3aMMOOTHOIICHUS MEXIY 0COOSIMU

10. Jeontoyuonnvie usmenenusn, gedyujue K oduiemy noovemy Op2aHu3auyuu, Ha3vl-
earomcs

1) apomopdo3zamu

2) uauoasanTalusIMu

3) nereHepanusaMu

4) OUOJOTUYECKUM MPOTPECCOM

11. Opzanozenes ¢ xo0e IMOPUOHATILHO20 PA3GUMUA RPUBOOUM K 00PA306AHUIO

1) 3apoIbIIEBBIX JINCTKOB

2) TPEeXCIOHOTO 3apObIiiia

3) IBYXCJIOMHOTO 3apObliiia

4) cucteM OpraHoB 3apojibliia

12. Xpomocomwl, oOunaxoevie y 0060ux noi06, Ha3vléarOmMcs

1) ayrocomamu

2) MOJ0BBIMU

3) TOMO3UTOTHBIMHU

4) reTepO3UroTHHIMU

13. I'nagnasa npuuuna 6U0102UYECKO20 pezpecca MHO2UX 6UO08 8 HACM oAU ee 8PeM
1) x03s1iCTBEHHAS IEATEILHOCTh YeJIOBEKa

2) U3MEHEeHue KimMara

3) u3MeHeHue penbeda

4) yBeJIMUCHUE YUCICHHOCTH XUIIIHUKOB

14. ®@axkmopwl, evizvigaloujue 3azpA3ZHEeHUE OKpYIHcaloOuell cpeovl, CA3AHHbBIE C Oes-
MmenbHOCmbIO Uesl06eKa, Ha3bleaiom

1) orpann4yMBarOIMIMU

2) aHTPOINOTE€HHBIMU

3) OMOTHYECKUMU

4) aOMOTUYECKUMU

15. B 3xocucmeme 0CHOGHOII NOMOK 6euiecmea u IHepeuu nepeoaemcs

1) oT penylieHTOB K KOHCYMEHTaM U Jlajiee K NpoAyLeHTaM

2) OT KOHCYMEHTOB K MPOAYILIEHTaM U Jajee K peayleHTaM

3) OT IpOAYLIEHTOB K KOHCYMEHTaM U Jajee K peayleHTaM

4) OT POAYLIEHTOB K PEAYILIEHTaM U Jajee K KOHCYyMEHTaM

16. IIpumepom npupoOonoil IKOCUCmeMbl CIYHCUM

1) nmeHu4HOE MOJIE

2) nyb6paBa

3) opanxepes

4) Terumia

17. Pewiume 3a0auy.

TemuoBonocass (A) kapernazas (C) KeHUIMHA, T€TEPO3UTOTHAS MO MEPBOM ajlienu,
BCTynujIa B OpaK cO CBETIOBOJIOCHIM KapETa3blM MYKXKYHHOU, T€TEPO3UTOTHBIM TI0 BTO-
pomy npu3HaKy. KakoBbl BEpOATHBIE TEHOTHUIIBI 1€TEN?

18. Kak, pyxoBoauTento 1epeBooOpadbaThIBAIONIEro MPEANPUATHUS, BBIIOJIHUTD 3aKa3 Ha
MMOCTaBKY OMIJIOK TaK, YTOOBI HABPEAUTH MPUpPoie?
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19. ®parment monekynsl ”PHK uMeer cnenyromyo HyKI€OTHIHYIO TOCIEI0BATEb-
HOCTh: YYVYIUITTYVYAAIYT'YIHAA. Onpeaenure HyKICOTHIHYIO TTOCTIEI0BATEb-
HOCTh (pparmenTa MoJiekyibl JIHK, mocmyxuBiiei MaTpuiieit A1 CHHTE3a MPUBECH-
HOTO (pparmMenTa mosiekysibl UPHK, 1 aMMHOKHCIOTHYIO TTOC/IEA0BATEIBLHOCTD (hpar-
MEHTAa MOJUIICTITH 1A, KOJAUpYIolerocs 3TuM ¢gpparmenTom mosiekyssl UPHK. [Ipu BbI-
MOJITHCHUH 3a/IaHUS BOCIIOJIB3YUTECH IPUHIIUIIOM KOMIIJIEMEHTAPHOCTH U TaOJUIICH re-
HETHYECKOI'0 KOJIa.

OTBETbI

® RAPHAHTA
Ne ponpoc¢

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

N =B == = = R B B W B = =m0

N W= —=WRLINN =N RV N

33.Pemnenue 3agaun

1 BapuaHT
JlaHo:

A — cepas okpacka
a — Oeras okpacka
B — rnagkas mepcTthb
B — MOXHAaTas epCTh
o AaBB (cepblii MOXHaTbli1)

v ¥

Hawtn:
F1: ?

aaBs (benas rnaakasn)

Pemenue:

P Cf AaBB X QaaBB

G
Fi

A A

AaBB, AaBs, aaBB, aaBB
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OrtBeT: pacuierienue no reHotuny u ¢enorumy 1:1:1:1. AaBB- ceprie rinagkue kpo-
JMKU, AaBB — cepble MOXHaThIE, aaBB — Oenble riajkue, aaBB — O€Ible MOXHATBIE.

2 BApMAHT

Jlano: Pemenue:

A — TeMHBIE BOJIOCHI P Cf aaCc x 2 AaCC

a — CBETJIbIE BOJIOCHI é & AA:\B

C — kapue riaza G c C

¢ — roiyOsble TJ1aza F, AaCC, aaCC, AaCc, aaCc

d. aaCc (TEeMHOBOJIOCHIN Kaperyia3blii)

9 AaCC (cBetnoBojocast Kaperiazas)
Havitu:
F]Z ?

OtBert: pacuieruienue o redorumy 1:1:1:1, mo ¢penotuny 1:1. Hetu: AaCC — TemHoO-
BOJIOCBIE Kaperia3blie, aaCC — cBeTioBosOCkIE Kaperaasbie, AaCc — TEMHOBOJIOCHIE Ka-
pernasbie, aaCc — CBETJIOBOJIOCHIE Kaperia3ble

OTBeTbI HA BONIPOCHI

1 BapuaHT
18. CyTh oTBeTa — IyCTUTH HA ONUJIKU OTXOJBI IPOU3BOJICTBA.

19. uPHK- YOYTAVHIUTATYTATIYT
[Tomunentun — Cep-Acn-IIpo-Cep-I'ny-Jlei

2 BapuaHT
18. CyTh oTBeTa — MyCTUTH HA ONUJIKH LIEJIbHYIO APEBECUHY.

19. JIHK- AAATTIHHAATTTALIAI'TT
[Tomunentun — @en-Apr-Ban-Acu-Luc-1'mH

3.5.1 . IlepeyeHs TeopeTHYECKUX U MPAKTHYECKHUX BOIIPOCOB 110 pa3jaeiaM U
TeMaM (TeCTOBbIE 3a/1aHNS)
1. Hayka, uzyuarwuwias cxoocmeo u pasiuuue 3apooviuieii 0360HOUHbIX
1) OuoTexHoOrUs
2) reHeTuKa
3) anaTomus
4) sMOpHOTIOTHS
2. Hauanom 6uonozuueckou 360M10UUU HCUHU HA 3emiie NPUHAMO CYUMAMb MO-
MEeHm 603HUKHOBEHUS NEPEbIX
1) oprannyeckux BEeNIECTB
2) KOallepBaTHBIX Kamelb U3 OPraHUYECKUX BEIIECTB
3) OAHOKJIETOYHBIX NPOKAPUOTHYECKUX OPTaHU3MOB
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4) OAHOKJIETOYHBIX DYKAPHOTUYECKUX OPraHU3MOB

3. benku, cnocodnvie yckopame Xumuuyeckue peaxKyuu, GbINOJIHAIOM 6 KilemkKe
¢yuxyuio —

1) kKaTaIUTUYECKYIO

2) TOpMOHAIBHYIO

3) TpaHCIIOPTHYIO

4) nHQOpPMALIMOHHYIO

4. Pacmenus, zpuosl, »cusommoie - Imo IyKapuomasl, max KaxK ux Kiemku

1) umerot opopmiieHHOE ATPO

2) He nenarcs

3) He UMEIOT 0(DOPMIICHHOTO sIpa

4) umerot JIHK, 3aMKHYTYIO B KOJIBIIO

5. Cosoxynnocme peakuyuii CUHme3a OP2AHUYECKUX 6eU{eCME U3 HEOPZAHUUYECKUX C
UCNONIb306AHUEM IHEPZUU CEEMA HA3bIGACHICA

1) porocunTe30M

2) XeMOCUHTE30M

3) 6poxeHuEM

4) rIMKOJIU30M

6. Cmpozo pasnomepHo pacnpeodensaiomca mexicoy 00uepHuUMU KiemKkamu 6 npoyecce
Mumosa

1) pubocomel

2) MUTOXOHJIpUU

3) XJIOpOIIACThI

4) XpOMOCOMBI

7. Ilepuoo, komopulii Hauunaemca ¢ 00PA306aAHUA 3U2OMbL U 3AKAHYUBAEMCA POIC-
O0eHuem, Ha3vlaemcs

1) npssmMbIM pa3BUTHEM

2) SMOpHOHAILHBIM

3) mocTAaMOpHUOHATBHBIM

4) OHTOT€HE30M

8. B pezynomame onnooomeopenusn oopazyemcs 3uzoma, 6 KOmopoi

1) yncno XxpoMOCOM HE U3MEHSAETCS

2) OKa3pIBaeTCs TaIlIONIHBIA HA0OP XpOMOCOM

3) BOoccTaHABIMBAETCS TUIIJIOUIHBINA HAOOP XpOMOCOM

4) oOpazyercs TPUILIOUIHBIN Ha0Op XPOMOCOM

9. Cx00cmeo npu3HAK08 CMPOCHUA U HCUZHEOeAmeIbHOCmU pooumeneil u noOmom-
cmea ceudemenbcmayem 0 npPoA6IeHUU

1) cBOiCTBAa N3MEHUYHUBOCTH

2) 3aKOHa eAMHOOOpa3us

3) npucImocoOICHHOCTH

4) cBOMCTBA HACIEACTBEHHOCTH

10. Mymayuu, ne coemecmumple ¢ HCU3HBLIO OP2AHUZMA, HA3BIBAIOMCA

1) muTonIasMaTU4eCKUMHU

2) NOJIOBBIMU

3) comaTUYEeCKUMU

74



4) netranbHBIMU

11. Omoéop, npu Komopom npoucxooum @videneHue U3 UCX00H020 mamepuania ye-
J1011 2pynnwl 0CO0ell C HeenameabHbIMU NPUSHAKAMU U NOJIyYEeHUe Om HUX NOMmoOM-
cmea, Ha3vleaemcs

1) MeToIMUeCKUM

2) MacCoOBBIM

3) Gecco3HaTEIBLHBIM

4) UHANBUTyaIbHBIM

12. /lgoiinoe nazeanue 011 0003HaueHus 6U008 66€J1 8 HAYKY

1) K. JIunnei

2) XK.b. Jlamapk

3) Y. dapBun

4) K. KroBbe

13. Cx00cmeo éHeuinezo u 6HympeHHe20 CmpoeHus 0codeii 00H020 euoa

1) reHeTHYECKUI KpUTEPUI

2) SKOJIOTUYECKUM KpUTEpUI

3) MopdosIoTUYECKHI KpUTEpUid

4) reorpaduyeckuii KpuTepun

14. Bostcou KoposKku u ocel umerom ApKyI0 OKpacKy. YKaxcume mepmut, RpumMepom
KOmMOopO020 CAyyicum 3mo Aaeienue

1) aganTamus

2) MUMUKPHUS

3) Mackupyrolias oKkpacka

4) npenynpexaaroias (yrpoxarolias) okpacka

15. Apomopgho3 — 3mo

1) nosiBIeHUE JIETOYHOTO JbIXaHUS

2) NOSIBJIEHUE 3aIllIUTHON OKPacKu

3) dopmupoBanue pazHooOpazHon HopmbI TEIa y PIO

4) ¢popMupoBaHUE KOHEUHOCTEH KOMATEILHOTO THIIA Y KpOTa

16. Opcanwi, évinoanarwuiue 00UHAKOBbIE PYHKYUU U UMEIOUUE BHEULHee CX00CH 80,
Ha3zvlearomces

1) anasiornyHBIMU

2) TUBEPTEHTHBIMU

3) KOHBEpreHTHBIMU

4) roMOJIOTUYHBIMH

17. Obpazosanue Ho6vix U006 6 NPUPOOE NPOUCXOOUM 6 pe3yibmame

1) Meroanueckoro oroopa

2) UCKYCCTBEHHOT0 0TOOpa

3) B3aUMOJICUCTBUS JBMXKYIIUX CHJT IBOJIFOLIUU

4) nesTeIbHOCTH YEJIOBEKa

18. Teopusa, coznacno Komopoii, 3#cu3Hb 603HUKIA 6 pe3yibmanme AKma meopeHus,
HOocum Hazeanue

1) Teopun abuorenesa

2) Teopuu OuoreHesa

3) Teopuu KpearroHu3Ma
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4) Teopuy MaHCIEPMUH

19. Hazoeume 00un u3 npu3HaKos, C6A3aHHbLIL C NPAMOXOHCOEHUEM Y Ue/106eKa
1) cBouaras cromna

2) cpociirecst KpecTIOBbIe TO3BOHKH

3) XOpOIIO pa3BUTHIE KIIOUHUIIBI

4) HebompIIe HaIOPOBHBIE AYTH

20. Yuenue o yenmpax npoucxoxncoeHus KyaipmypHuvlxX pacmeHuil papaooma
1) H.. BaBuios

2) I'. Menpaenb

3) B.1. Bepnanckuit

4) Y. TapBuH

21. H3zmenuueocms, komopas 3ampazueaem henomun, He nepeoaemcsa no Hacjeo-
CM@Ey, HOCUM NPUCHOCOOUMETbHBLIL XAPAKMeD K YCA08UAM CPeObl, HA3bl6AEM A
1) MoauduKaMOHHOM

2) HacneACTBEHHOM

3) reHOTUNHUYECKOU

4) kKoMOUHAaTUBHOU

22. Hacneoosanue npu3nakos, 2eHbl KOmopuwix Haxooamca ¢ X- u Y-xpomocomax,
Ha3zvlearom

1) HacegOBaHUEM, CIIETUICHHBIM C TIOJIOM

2) MOJIHBIM HaclleIOBAaHUEM

3) HEMOJIHBIM HaCIeIOBAaHUEM

4) raMeTHBIM HacJieIOBaHUEM

23. Cnepmamo3zouowt oopazyromcs 6

1) ssmuHMKax

2) KynepoBoOil xenese

3) npeacratenbHON Kee3e

4) ceMEHHUKax

24. Ilpu nenpamom pazeumuu HcugomHoe

1) He MpOXOAUT psAlia MPEBPALICHUI

2) NOX0K€e Ha POJIUTEIbCKUN OPraHU3M

3) NpOXOUT Pl IPEBPALLCHUIA

4) oTnMyaeTcs OT POJUTENIBCKOTO OpraHi3Ma TOJIBKO pa3MepamMu

25. Jlunuowl ¢ Knemke He 8bINOTHAIOM QYHKUUIO

1) sHepreTuyeckyo

2) XpaHEeHHs HACJEICTBEHHOW H(pOpMauu

3) 3amacaronryro

4) CTpYKTYpHYIO

26.A10po 6 Knemke MOIHCHO PACNO3HAM b NO

1) HaIM4YKIO B HEM MUTOXOHIPUI

2) HAJIMYKIO B HEM HJIOIIA3MaTUYECKON CeTH

3) pacmoyoKeHHIo Ha ero MeMOpaHax pudbocom

4) HANTMYKIO B HEM XPOMOCOM

27. Hcmounuxkom y2nepooa, ucnoib3yemozo pacmenHuamu ¢ npoyecce pomocumnme-
3a, Aaenaemcsa
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1) rroko3a

2) yrieKkucibli ra3

3) pubo3a

4) kpaxman

28. /louepnue Knemku ¢ 0OUHAKOBHIM HADOPOM XPOMOCOM, PAGHHIM MAMEPUHCKOU
KJlemke, 00paszylomcsa 6 npouyecce

1) muTO3a

2) meiio3a

3) orI0gOTBOpEHUS

4) ciopooOpa3oBaHuUs

29. I'amemul — cheyuanu3upoeantvle KiemkKu, ¢ HOMOW{bI0 KOMOPBIX OCYULeCcm -
emcs

1) BereraTuBHOE pa3MHOKEHHE

2) MOJ0BOE Pa3MHOXKEHHUE

3) mpopacTtaHue ceMsiH

4) MUTO3

30. Ilpouecc unousudyanvbHo20 pazeumus OpeaHu3Mda, HAYUHAIOWUIICA C ONA000-
meopeHusn u 00pa306anus 3U20mul U 3AKAHYUBAIOUWUIICA CMEPMbIO, HA3bIEACM CA

1) dunorenezom

2) SMOPHUOHANILHBIM TIEPUOJIOM

3) nocTaMOpHOHATIBHBIM MTEPUOOM

4) OHTOTEHE30M

31. Ilpu3nak, Komopbulit He nPOAGAAEMCA 8 2UOPUOHOM NOKOJIEHUU, HA3bI8ACMCA

1) mpoMeKyTOUHBIM

2) pelecCuBHbIM

3) TOMHUHAHTHBIM

4) myTtanuen

32. Kakue Ki1emKu nepeoaronm nomomMcmey Mymayuu npu noji060M pasmHoHceHuu?
1) snutennanbHbIE

2) MBIIIIECYHbIE

3) rameTbl

4) HEelpOHBI

33. Omoop, 0co3HaHHO HANPABNIEHHDLIL HA 8blBEOCHUE HOBO20 COPMA UIU NOPOObL C
JHcenaemvlmMu Kauecmeamu, Ha3vleaemcs

1) MeToaruecKumM

2) MaccoBbIM

3) Gecco3HaTEIbHBIM

4) UHIMBHUTYaTbHBIM

34. Aemopom nepeozo 360110UUOHHO20 YUEHUA AGIACHCA

1) K. JIunnei

2) K.b. Jlamapk

3) Y. dapBun

4) K. KroBbe

35. I'naenasa npuuuna 6U0102Uu4eCKO20 pecpecca MHO2UX U008 8 HACH oAU Ee 8PEeMS
1) xo3siicTBEHHAs AESATEILHOCTD YEJIOBEKA
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2) U3MEHEHUE KJINMaTa

3) usMeHeHue penbeda

4) yBeITU4YEeHUE YUCIECHHOCTH XUITHUKOB

36. Obumanue ocobeit 00H020 6UOaA HA OOHOU MeEPPUMOPUU

1) reorpadguyeckuii KpuTepuit

2) TeHETUYECKUM KpUTEpUi

3) MopdoIOTHUECKUN KPUTEPUIA

4) hU3HOIOTHYECKH KpUTEpU

37. bopvoa 3a cywecmeosanue uzpaem 60abuiyio poib 6 36010UUN, MAK KAK
1) mocraBnsieT Mmatepuan Ajist orbopa

2) coxpansieT 0co0eil ¢ JII0OBIMU HACTEICTBEHHBIMU U3MEHEHUSIMU

3) coxpansieT 0coOei MPEenuMyIECTBEHHO C MOJIE3HBIMU U3MEHEHUSIMU

4) obocTpsieT B3aMMOOTHOIICHHS MEX]TY 0CO0SIMU

38. Jeonwyuonnvie uzmenenus, gedyuiue K 00uiemy noovemy op2aHu3ayuu, Hazl-
earomcs

1) apomopdozamu

2) uauoaanTausaMu

3) nereHepanusaMu

4) GMOJIOTMYECKUM IIPOrPeccoM

39. Kax na3zvlieaemcsa He3agucumoe 00pa3o8aHue CXO0OHLIX NPU3HAKOB ) HEpOoo-
CMBEHHbBIX OPZAHU3MOE

1) nuBeprenuus

2) KOHBEpPTreHIINs

3) apomopdo3

4) uauoaganTaus

40. Teopus, coznacno Komopoii, Hcueoe pazeueaemcsa U3 HeMNcue020, HOCUM HA36d-
Hue

1) Teopun abuorenesa

2) Teopun OMOTEHE3a

3) Teopuu KpearmoHu3Ma

4) Teopuu MaHCIIEPMUU

41. Kakoit mun onmozenesa xapaxkmepeH 0ns atooei

1) npsimoe pa3Butue

2) HenmpsMOE pa3BUTHE C TIOJHBIM MeTaMop(ho30M

3) HenpsiIMO€E pa3BUTHE C HEMOJIHBIM METaMOP(ho30M

4) pa3Butue ¢ MeTaMopho3oM

42. B omauuue om ueno6ekooOpaznbvix 00€3baH Y Ue106eKaA UMEECH CA

1) pesyc-akrop

2) paccyno4Has AesTeIbHOCTh

3) deThIpexKaMepHOE CepAle

4) abCTpaKTHOE MBIIUICHUE

43. Coz2nacno 3aKoHny He3A8UCUMO20 HACIE006AHUA NPU3HAKOS, pacuienjieHue no
¢penomuny npoucxooum é coommnouwienuu

1) 1:1

2) 1:2:1

78



3) 3:1

4) 9:3:3:1

44. Xpomocompwi, 00unakoewie y 000ux nonoe, Ha3vlearOMcs

1) ayrocomamu

2) MOJIOBBIMU

3) TOMO3UTOTHBIMH

4) reTepo3UroTHLIMU

45. I'naenasa npuuuna 6u0102u4eCK0O20 pecpecca MHO2UX 6U006 8 HACH oAU ee 8PeMs
1) xo3stiicTBeHHAas AESATEILHOCTh YEIOBEKA

2) U3MEHEHUE KJINMaTa

3) usMeHeHue penbeda

4) yBeTUYCHUE YUCICHHOCTH XUIITHUKOB

46. Kaxkyrw ¢ynkuyuro ¢ Kiemke 8blnoJIHAEH IHOONIAZMAMUYECKAA CEMb
1) cunre3 JJHK

2) cunte3 uPHK

3) TpaHCHOPT BEUIECTB

4) o6pazoBaHue puOOCOM

47. Hemeuxue yuenvie M. Illneioen u T. Illeann, 0600uiue uoeu paznplx yueHvlx
chopmynuposanu

1) 3aK0OH 3apOJIBIIIEBOTO Pa3BUTHUS

2) XpOMOCOMHYIO TEOPHIO

3) KJIETOUHYIO TEOPUIO

4) 3aKOH TOMOJIOTHYECKUX PSAIOB

48. Ungpopmauuonnan PHK — smo

1) 6enoxk

2) Kup

3) bepment

4) HyKJI€MHOBAs KUCIIOTA

49. K npokapuomam omHuocamcs Kiemku

1) nmanob6axkTepwit

2) )KMUBOTHBIX

3) rpuboB

4) pactenuit

50. ®omocunmes ¢ omauuue om duocunmesa GenKa nPoucxooum é Kiemkax
1) comepxaniux Xa0poriacThbl

2) mo0oro opraHu3mMa

3) conepkamiux JIM30COMbI

4) conmepxkaiiux MUTOXOHIPUU

51. B pe3yromame mumo3a 4ucio XpoMocom 6 KiemKax mena

1) ymenpmaercst BiBoe

2) yBEIUYMBAETCS BJIBOE

3) coxpaHsieTcs HEU3MEHHBIM

4) u3MeHsieTCA CIy4ailHO

52. Xpomocomol, Komopwvle omHuocanmcsa K pazHvlM Rapam u paiudaromcsa no gopme
u pazmepam, Ha3vl6aAON cs
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1) HEeroMoOIOTUYHBIMU

2) rOMOJIOTUYHBIMH

3) comaTU4eCcKUMU

4) TUTUIOUTHBIMU

53. Opzanozenes ¢ xo0e IMOPUOHAILHO20 PA3GUMUA RPUBOOUM K 00PA306AHUIO
1) 3apoAbIIEBbIX TUCTKOB

2) TPEXCIONHOTO 3apoIbIIia

3) IBYXCJIOMHOTO 3apOblilia

4) cucteM OpraHoB 3apo/ibliia

54. Ilosagnenue noevix anneneii — 3mo npumep

1) HaclieICTBEHHOCTH OpPTaHU3Ma

2) aganTanuu CUCTEM OPraHOB

3) ajanraiuu opraHuzMa

4) U3MEHYMBOCTH OpPraHU3Ma

55. H3zmenuueocmsv, komopasa 3ampazueaem penomun, He nepedaemcs no Hacjieo-
CM@Ey, HOCUM NPUCHOCOOUMEIbHBLIL XAPAKMED K YCA0GUAM CPedbl, HA3bl8ACM CA
1) MoauduKaMOHHOM

2) HacneCTBEHHOM

3) reHOTUNHUYECKOU

4) KoMOUHATUBHOU

56. Buipawjusanue K1emok 6He OP2AHU3MA HA CREUUATIbHBIX NUMAMENbHBIX CPeoax,
20€e OHU pacmym u pa3mHONCAIOMCc, 00pazya Kyaiomypy mKaHu

1) reHHas UHXEHEPHUS

2) ceneKius

3) OMOTEXHOJIOTHS

4) kneToyHasi HXEHepHUs

57. Bunapunasa HomeHK1amypa 6u006 - Imo

1) nBoiiHOE Ha3BaHUE

2) UICTOPUYECKOE Ha3BaHUE

3) cCOBpeMEHHOE Ha3BaHUE

4) oMHApHOE HAa3BAHHE

58. Ecmecmeennuiit omoop — smo

1) crokHBIE OTHOLIEHUS] MEXAY OPTaHU3MAaMU U HEKUBOU MPUPOAOM

2) mpoliecc pocTa YUCICHHOCTH TOMYJISIIUU

3) mpotiecc 06pa3oBaHusl HOBBIX BUJIOB B IPUPO/IE

4) mpoliecc coxpaHeHHUs 0co0el ¢ MOJIE3HBIMUA UM HACJIEACTBEHHBIMU U3MEHEHUSIMU
59. B neiikoyumax uenosexka cooepicumcs

1) 23 xpoMocombl

2) 44 XpOMOCOMBI

3) 46 xpomocoM

4) 48 xpoMocom

60. Houoaoanmayus — 3mo

1) TennokpoBHOCTH

2) NOsIBJICHUE JIETOYHOTO JIbIXaHUS

3) ueTbIpexKaMepHOE CepALe
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4) NOKPOBUTEILCTBEHHASI OKPACKa

61. B pezynomame meiio3a oopazyromcs

1) 2 noyepHUE KIETKH C rarjouIHBIM HAOOPOM XPOMOCOM

2) 2 no4yepHHE KIETKHU C AUILUIOMIHBIM HA0OpPOM XpPOMOCOM

3) 4 novyepHUE KIETKH C rarjIonIHBIM HAOOPOM XPOMOCOM

4) 4 noyepHHE KJIETKU C AUILIOMIHBIM HA0OPOM XPOMOCOM

62. Teopusa, coznacHo Komopoii, Hcu3nv Oblila 3AHECEHA U3 KOCMOCA, HOCUM HA364-
Hue

1) Teopun abuorenesa

2) Teopuu OuoreHesa

3) Teopuu KpearmoHu3Ma

4) Teopuy MaHCIEPMUH

63. Kakaa uacmp éepxmneil KOHEYHOCIMU Ye/l06eKa npemepnena HaAUbOIbUIUE U3Me-
HeHUus 8 npoyecce 360110UUU

1) KuCThH

2) npeAruieube

3) medo

4) nne4eBoit mosic

64. Monekyna /IHK ¢ omauuue om PHK umeem euo

1) nBoitHOM cripanu

2) kmyOka

3) OAMHOYHOW cTIUpaH

4) «KJIEBEPHOTO JIUCTA»

65. 1100 érusanuem 2enomuna u ycioeuil 6HeutHell cpedvl hopmupyemcs

1) penorun

2) renooH

3) ramera

4) reHeTU4eCKU KO

66. Hazoeume oco6ennocmb cmpoeHus, KOmopas NOA6UNACL 6 X00e IBOJIIUUU Y
NpeoKos ueno6eKa u CeA3aHa ¢ UCNOINb306AHUEM UMU OZHA, HCUBOMHOU NUWU U ee
mepmuueckol 00padomkou

1) MoOIIHBIE XKEBATEIbHBIE MBI

2) HeOoJIbIIast HUKHSAS YETI0CTh

3) NOABUKHBIA MYCKYJIUCTBIN A3BIK

4) XopouIo pa3BUThIE TEMEHHbIE TPEOHU

67. Cocnacno emopomy 3axkony Menoens, pacueniienue no gpenomuny npoucxooum
6 COOMHOUIEHUU

1) 1:1

2)1:2:1

3) 3:1

4)9:3:3:1

68. Ilonyuenuem 8b1COKOYPOIHCANUHBIX NOTUNTIOUOHDBIX PACHEHUTI 3AHUMACHICA HAYKA
1) cenexius

2) reHeTuKa

3) dusnonorus
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4) 6oTaHHKa

69. K maxkpoinemenmam Kiemku OmHOCAMCA:

1) yraepos, Kucaopo, BOAOPO, a30T

2) HaTpui, Kkene30, HUHK, CeJIeH

3) docdop, Hoa, maprasery

4) Maraui, Kajaui, KUCIOPOJ

70. Pubocomwl ne yuacmeyrom 6

1) doTtocunTe3e

2) GuocuHTE3e OeNKa

3) pasmenienuu Ha Hux PHK

4) cOopKe MOJUIEeNnTUIAHON (OEIKOBOM) LIEeTH

71. B pe3ynomame naacmu4ecko2o 06mena KiemkKu pacmeHuil odecneyusaromcs
1) opranuyeckrmMu BellleCTBAMU

2) MUHEPATBLHBIMU COJISIMU

3) yIIEKUCIIBIM Ta30M

4) KUCIOPOJIOM

72. B pe3ynvmame mumo3za u3z 00HOU OUNIOUOHOU MAMEPUHCKOU K1emKU 00pasy-
emcs

1) 1 nouepHsst AUIUIOU THAS KIIETKA

2) 2 noYepHHUE TUIUIOUTHBIC KICTKH

3) 2 nouepHUE rarIoOUAHbIC KIECTKH

4) 4 nodyepHUE TUIIOUIHBIE KIIETKU

73. Pazeumue mysncckux zamem HA3bl6aemcs

1) rametorene3om

2) OBOr€HE30M

3) ¢unorenezom

4) ciepMaToOTreHE30M

74. Pazmnoiricenue uenogexka, HcCuGOMHbIX, PACMEHUIl, NPU KOMOPOM HPOUCXOOUM
cauanue 08yX CReyUaAIU3IUPOSAHHBIX KI1E€MOK, HA3bl8AI0M

1) noukoBaHueM

2) BEreTaTUuBHBIM

3) GecroabM

4) N0JI0OBBIM

75. Ilpeoonadarowiuii npusnax, KOmopulii NPoOAGAAEemMca y CUOPUOHO20 NOMOMCMEd,
Ha3zvlearom

1) TOMUHAHTHBIM

2) peueccuBHbIM

3) ruOpUIHBIM

4) MyTaHTHBIM

76. Kakue mymauuu nepeoaromcsa nomomcmey moJjibKO NpuU 8e2emAamueHoOM pasz-
MHOMCEHUU OP2AHUIMOB

1) comaTtuueckue

2) reHepaTUBHBIE

3) TOMUHAHTHBIE

4) peliecCUBHbIE
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77. Omoop, npoAGIAWUICA 6 COXPAHEHUU Ue10866KOM HA PA3600 JIyHuiux ocoobeil u
ynompeodienuu 6 nuugy Xyouiux 0e3 co3HamenbHo20 HamepeHus evigecmu 0ojiee co-
6epuLeHHYI0 NOPOOY Ul COpHl, HA3bI8AECHICS

1) MeToIMUECKUM

2) MaccoBBbIM

3) Gecco3HaTEIBLHBIM

4) UHIMBUYATbHBIM

78. Ilpucnocoonennocms opeanuzmos K cpeoe ooumanus gopmupyemcsa 6 pe3yiv-
mame

1) BeKMBaHUS 0co0€i ¢ pa3HOOOpPa3HBIMU HACIIEACTBEHHBIMHU H3MEHCHUSIMHU

2) cTpeMieHus 0cO0eil K CaMOyCOBEPUIEHCTBOBAHUIO

3) rpaganuu

4) NpeuMyIIEeCTBEHHOTO COXPAHEHHUSI €CTECTBEHHBIM OTOOpPOM OCO0€ ¢ MOJIE3HBIMU
HACJIEICTBEHHBIMU U3MEHEHUSIMU

79. Hazoeume ¢hopmy ecmecmeennozo omoopa, 6:1a200apsa Komopoii 4ucio 21a3 u
KOJ1u4ecmeo naivyes Ha KOHEYHOCMAX NO360HOUYHbBIX HCUBOMHBIX OCHMAEMCA 6 me-
YyeHue 0IUMeIbHO20 6PEMEHU NOCHOAHHBIM

1) nBrKyIIMiA 0TOOP

2) cTabUIN3UPYIOIIHM 0TOOP

3) pa3psiBaroluii 0TO0p

4) necrabuIU3upyrOIUi 0TOOP

80. /lezenepayuu —smo

1) cirydau mposiBJIEHUS MPU3HAKOB MIPEAKOB Y OTIEJIBHBIX 0COOCH

2) SBOJIFOIIMOHHBIE U3BMEHEHUS, BEAYIIME K YIPOIIEHUIO OpraHu3aIuu

3) KpyIHbBIE SBOJIIOIIMOHHBIE U3MEHEHUS, BEAYIIHE K 00IIEMY MOABEMY OpraHU3aIuu

4) MeJKue PBOJIIOIIMOHHBIE U3MEHEHUS, 00€CTIeUMBAIOIINE MTPUCITOCOOJICHHOCTh K Cpelie
obuTaHus

81. Cxootcoenue npuznaxkoe 6 xooe IB0JIOUUU Y HEPOOCMBEHHBIX ZPYNN, DA3CUBAIO-
WAUXCA 8 CXOOHBIX YC108UAX

1) nuBepreHuus

2) KOHBEpPreHLINs

3) apomopdo3

4) uauoaanTtamus

82. Teopusa, coznacno xomopoil, dcu3Hnb Ha 3emje Cyuiecmeyem Ge4HO, HOCUMm
Ha3zeanue

1) Teopun abuorenesa

2) Teopun OMOTreHe3a

3) Teopuu KpearmoH1u3Ma

4) TeOpuHU CTAIIMOHAPHOTO COCTOSIHUS

83. 3akomn nezasucumozo naciedosanun NPUIHAKOE - IMO

1) nepBeliil 3akoH Menaens

2) BTOpoO¥ 3akoH Mennens

3) Tperuii 3akoH MeHens

4) 3akon T.Moprana

84. Coeoxynnocmu écex zenoe opzanuzma
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1) rerodonn

2) ajens

3) penoTun

4) reHOTHUI

85. Buympennaa noayxncuoxkaa cpeoa KiemKu, NPOHU3AHHAA MeAbYAUUIUMU HUM -
MU u mpyoouKamu, 6 KOMopoi pacnoiodHceHvl Op2anoudsl U A0pPo, - INO
1) BakyoJ1b

2) anmapat ['onbmxu

3) nuTomnaazma

4) MUTOXOHJIpUU

86. Haitoume npu3znax, KOmopulil umeencs He MoJIbKO y Uen06eKd, HO U Y 4e108€eK0-
00pa3HbIX 00e3baH

1) mnockas rpyaHas KJIeTkKa

2) OTCTaBJICHHBIN MEPBbIN Nanel] BepxHel (mepeHei) KOHEYHOCTH
3) cBoguaras cromna

4) mupokuii Ta3

87. Ocnoeononoxcnuk zenemuku

1) H.W. BaBuiios

2) I'. Mennenb

3) B.W. Bepuanckuit

4) Y. JapBun

88. llompedoumenu opzanuuecko2o eeujecmaea Hcugvlx OPZAHUIMOE
1) KOHCYMEHTBI

2) peIyleHThI

3) npoyLIEHTHI

4) aBTOTpOdHI

89. Onpeoenume npagunbHoO COCMABICHHYIO UENb NUMAHUA:

1) neonapa — razenb — TpaBa

2) KJeBep — 3asl] — OpeJt — JIATYIIKa

3) neperHou — N0XKAEBOW YEPBb — TUTP

4) 3epHO — MBIIIb-TIOJEBKA — YK — €K

90. B npeoopa3zosanuu ouocghepul 2nasnyro poJib uzparom

1) ’)xuBBIE OpraHU3MBI

2) OUOpPUTMBI

3) KpyroBOpOT MUHEPATBHBIX BEIICCTB

4) nporecchbl cCaMOperyJIsiuu

91. Ilpupooononwv3osanue noopazoeniemca Ha

1) SKOHOMHOE U HEIKOHOMHOE

2) pallMOHAJILHOE W HEPAITMOHATBHOE

3) NO3UTUBHOE U HETATUBHOE

4) cenbCKOX03541CTBEHHOE U TPOMBIIIIEHHOE

92. I'ocnoocmeyouiee nonol)icenue MaeKONUMAOWUX 6 ICOTIOUUU OPZAHUUECKO20
MUpa cea3ano ¢ ux

1) oTHOCHTENBHO KPYIIHBIMU pa3MepaMu Tena

2) BBICOKO# TJIOJIOBUTOCTHIO U 3a00TOM O MOTOMCTBE
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3) TEMIOKPOBHOCTHIO U BHYTPUYTPOOHBIM Pa3BUTHEM

4) npucnoco0JIEHHOCTHIO K Pa3HbIM CIIOCO0aM Pa3MHOKEHUS

93. @akmopwl, evizviealouiue 3azpA3HeHue OKpyicalouell cpeovl, CeA3AHHbIE C Oes-
MmenbHOCmbIO Uesl06eKd, HA3blea1om

1) orpaHUYUBAIOIIUMHU

2) aHTPONIOTEHHBIMU

3) OMOTHYECKUMU

4) aOMOTUYECKUMHU

94. B 3kocucmeme 0CHOBGHOI NOMOK 6euieCmea U IHepPZun nepedaemcs
1) oT peaylieHTOB K KOHCYyMEHTaM U Jjajee K NpoAyleHTaM

2) OT KOHCYMEHTOB K MPOAYIICHTaM U Jjajiee K peayleHTam

3) OT IpOAYLIEHTOB K KOHCYMEHTaM U jJajee K peayleHTaM

4) OT MPOAYLIEHTOB K peAyILIEHTaM U Jajiee K KOHCyMEHTaM

95. Ilpumepom npupooHoil IKOCUCHIEMBL CLYHCUM

1) nieHUYHOE TO0JIE

2) nybpaBa

3) opamxkepest

4) Terummna

96. ’Kueoe seuyecmeo duocghepot ninanemaul - 3mo cO80KYRHOCHIb 8Cex
1) Bcex pacTeHHil 1 )KUBOTHBIX

2) MHOTOKJIETOYHBIX OPTaHU3MOB

3) MUKPOOPraHU3MOB

4) >KUBBIX OPTAHU3MOB

97. Bce ghaxmopbwt >cueoil u HeHcugoil npupoosl, o3oelcmeayrouiue Ha ocoou, nony-
AAYUU, 6UObL HA3HLEAIOM

1) abunoTHyecKuMH

2) OMOTUYECKUMH

3) 5KOJOTUYECKUMHU

4) aHTpOMOr€HHBIMU

98. Pazpywiumenu opzanuuecKux eeuiecme

1) nmpoaynieHThI

2) KOHCYMEHTHI

3) peayueHThI

4) NpoAyUEHTHI

99. Ycmoiiuueocmo 6uocgepuvt ovecneuusaemcs

1) reOMarHUTHBIMU SIBJICHUSMHA

2) X034iCTBEHHOU JESATEIHHOCThIO YEeJIOBEKA

3) arMocepHBIMU SBJICHUSIMU

4) KpyroBOpOTOM BEILIECTB

100. IIpupoonvie o6vekmovl u sA61€HUA, KOMOPbIE YE/106€K UCNOIb3YEM 68 npouecce
mpyoa u Hcu3nu, Ha3vleaON cs

1) mpupogHBIMH pecypcaMu

2) NOJIE3HBIMU UCKOIAEMbIMU

3) yCIOBUSAMMU KU3HU

4) mpupOAHBIMHU OOTaTCTBAMU
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101. Abuomuueckumu haxmopamu cpeovl He ABNAIOMCA

1) Boza u BhINaieHUE OCAJAKOB

2) TpyHT

3) B3aUMOJICMCTBHUE THUIIA «IAPA3UT - XO3SIHH

4) penbed

102. Apycnoe pazmewienue Had3emMHbIX Yacmell pacmeHuil 6 jiecy — 3mo npPucnocoo-
JleHue K UCno1b306aHUIO

1) BoamI

2) COJTHEYHOTO CBETA

3) yriaekucioro rasa

4) MUHEpaJIbHBIX COJIEH

103. Heo6x00umoe ycnoeue coxpaneHus pasnosecus 6 ouocgepe

1) sBOJIIOIMST OPTAHUYECKOTO MUPA

2) 3aMKHYTBIM KPYTrOBOPOT BEIIECTB U DHEPTUU

3) ycusieHrue MPOMBIIIJICHHON U CHIDKEHHE CEIhCKOXO3SHWCTBEHHOM NIEATEIbHOCTH Ye-
JIOBEKa

4) yculieHHE CEeNbCKOXO3SIMCTBEHHON M CHIXKEHHE MPOMBIIIUICHHON NESITeIbHOCTH Ye-
JIOBEKa

3.5.2. [lepeyeHb NPAKTHYECKHUX 3aaHUI, B TOM YHCJIe PO0JIeMHbIEC H TBOP-
YyecKue 3a/1aHusl, HANpaBJIeHHbIE HA OLIEHKY U onpeaejeHue c(pOPMHPOBAHHOCTH
yMeHM i, Npo¢ecCHOHAIBHBIX U 00IIMX KOMIICTCHIIMI;

1. Kak, pykoBoAUTENO JAepeBO0Opa0ATHIBAIOLIETO MPEANPUSITHS, BBIIOJHUTD 3aKa3 Ha
ITOCTaBKY OIMMJIOK TaK, YTOOBI HAHECTH Bpe MpHupoe?

2. Kak, pyKOBOIUTENIO JAEPEeBOOOPa0ATHIBAIOIIETO MPEANPHUATHS, BBITIOJHUTD 3aKa3 Ha
MOCTaBKY OMJIOK TaK, YTOOBI HE HABPEAUTH MpUpoie?

3. TloueMy XxuMHUYECKHE BEIIECTBA, UCIOJIb3yeMbIe i1 00paObOTKH MOJei, 00HapYKH-
BaIOT B pbIOE, BHIJIABITMBAEMOM B Oymipkaiiieit pexe?

4. TloueMy J1rOAM, IKOHOMHO PACXOIYIOIINE MHILY, OJEXKAY, MPEAMEThl 00HUX0/a, Co-
3JIaHHBIE U3 HATYPAJIBbHBIX MAaTEPHAIIOB, MPEJOTBPAIIAIOT TIPOIIECC OMOTOTHIECKOTO pe-
rpecca?

5. Pewiume 3a0auy. Y KpOJHMKOB cepas OKpacKa IIEPCTH JOMUHUPYET Haj OeyoH, a
ryiajiKas mepcTh — Hag MoxHaTo. KakuMm no ¢enotuny u reHotuny OyJaeT HOTOMCTBO
MIPU CKPELIMBAHUU TE€TEPO3UTOTHBIX CEPHIX MOXHATHIX KPOJHUKOB C T€TEPO3UTOTHBIMU
O€eJIBIMU TIAKUMU?

6. Peuuume 3a0auy. TemHoBosocas (A) xeHIuHa ¢ KyapsBeiMu (B) Bosocamu, rerepo-
3UTOTHAs TI0 TIEPBOMY THUITy TaMeT, BCTYyNIIA B OpaK ¢ MY>XYMHOM, UMEIOIIUM TEMHBIE
[JIAJIKUE BOJIOCHI, TETEPO3UTOTHBIM O NEPBOM aienu. KakoBbl BEpOSATHbIE T€HOTHUIIbI
neTei?

7. Pewuume 3a0auy. TemHoBoisiocast (A) kaperna3zas (C) XKeHIIMHA, F€TepO3UroTHas 1Mo
NEPBOM alljieNid, BCTYNUIa B Opak CO CBETIOBOJIOCHIM Kaperia3biM MYXYMHOM, FeTepo-
3UTOTHBIM 10 BTOPOMY Npu3HaKy. KakoBbl BEpOSITHbIE T€HOTHUIIBI AETEH?
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8. Pewuume 3a0auy. Y KOLIEK IMOJIOCATBI XBOCT JOMUHUPYET HaJ OJHOTOHHBIM, a
JUIMHHBIE YCbI HaJ KOPOTKHUMH. CKPECTUIIM F€TEPO3UTOTHYIO KOIIKY C MOJOCAThIM XBO-
CTOM U KOPOTKMMH yCaMHU € F€TEPO3UTOTHBIM KOTOM, UMEBIIMM OJHOTOHHBIA XBOCT U
JUTMHHBIE YCbl. CKOJIBKO KOTAT OYJIET € MOJIOCAThIM XBOCTOM M JTMHHBIMH ycaMu?

9. Omnpenenure cTpykTypy (parmenta mosnekyiasl MPHK, eciiu Bropas 1enb MOJIEKyIIbl
JIHK nmeet nykneornanyto nocieaoBareabHocTh AT TTIATTIIL, a MmaTpunieid 1iist CUH-
te3a uPHK ciyxut nepsas nens JJHK.

10. ®parment monekynsl UPHK uMeeT clienyroinyto HYKJICOTHAHYIO MOCIIEI0BATEIIb-
HocTh: YYVYUHITTYVYAALYI'VHAA. Onpenenutre HYKICOTHAHYIO MOCIEI0BATENb-
HOCTh (pparmeHTa mojekynsl JJHK, mocmykuBmieit maTpuiieit 1yis cuHTE3a MPUBEICH-
Horo ¢parmenta monekynsl UPHK, u amMUHOKHCIOTHYIO MOC/IeOBaTeNbHOCTD (par-
MEHTa MOJUINENTHAA, Koaupyromnerocs 3tuM gpparmenrom Monekyssl uPHK. Ilpu BbI-
MOJIHEHUH 33/IaHMSI BOCTIOJB3YHTECh MPUHIIMIIOM KOMIUIEMEHTAPHOCTH M TaOIMIIEH re-
HETUYECKOTO KOJa.

11. ®parment monekynsl JIHK umeer ciaenyromyro HYKICOTUIHYIO ITOCIIEI0BATEIb-
HocTh: ATALUTAITHTHALTIIALL. OnpenenuTe HYKJICOTHUIHYIO IOCIIEIOBATEIb-
HOCTh (parmeHTa Mosiekyinsl UPHK, cunTesupyromelics no npuBeJeHHOMY (hparMeHTy
moutekynbl JIHK, 1 aMUHOKHUCIIOTHYIO MOC/IEI0BAaTENIbHOCTh ()parMeHTa MOJIUNENTHA,
Koaupyromerocst 3TuM pparmeHToM mMosekyiasl ”PHK. [Ipu BeimonHeHnM 3aaHust Boc-
MOJIb3YHTECh MPUHIUIIOM KOMIUIEMEHTAPHOCTHU U TaOIHIIEH TEHETUYECKOTO KOJa.

12. Omnpepenure aMMHOKHCIIOTHBIM COCTaB (PparMeHTa MOJMIENTHIHON LEMHU, €CIH
y4yacTok reHa Ha mosekyie JJHK umeer cneayromnnyro mociaeaoBaTeIbHOCTh HYKIEOTH-
noB: TATHATTTIL.

3.5.3. UHCTpYKUMS 110 BHINOJHEHUIO Pa00ThI

Jlns1 BBITIOTHEHUS 3a4eTHOM paboThl Bam oTBouTCS HEe OoJiee 85 MUHYT.

Brauane BBINONHAIOTCSA TECTOBBIE 3aaHus. OTBETHI HA TECTOBBIC 3aJaHUS AKOT-
Csl CTPOrO IO MOPAJIKY. 3aTEM BBINOJIHAIOTCS MUCbMEHHBIE 3aaHus. OTBEThI HA MMHCh-
MEHHBIE 3a/IaHUsl MOTYT JJaBaThCs B MPOU3BOJILHOM MOPSIKE, C 00s3aTeIbHBIM yKa3aHU-
€M HOMEpa BOIIpoca.

Bonpocsr 1-16 TpeOytoT ogHOro 0TBETa U OILIEHUBAIOTCS B 1 Oaiwi.

Bormpoc 17 — pelienne reneTnyeckoi 3agaun, oenuBaercs B 10 6amwios. 3agaua
oopMIISieTCs COTJIACHO MpaBujiaM. baliibl MOTyT CHMXKaThCSl 3a HapyUIEHUE JIOTUKU
penieHusi, HempaBuwibHOe 0(GOpMIIEHHE, OIIMOKA B XOJE peUIeHUs 3aJauu. 3a Kaxiaoe
HapyleHue cuumaercs 1 0anmn.

Bomnpoc 18 TpeOyroT muchbMEeHHOTO OTBETa, MAaKCUMAJIbHO OLICHUBAIOTCS B 2 Oaj-
Jla pY NPaBUWIBHOM OTBeTE. balljibl MOTYT CHMIKAThCSl 32 HAPYILLIEHUE JIOTUKH, OLIMOKU
B 3JIEMEHTE OTBETA

Bonpoc 19 makcumanbHO orieHuBaroTCsl B 6 OamioB. bamiabsl MOTYT CHUXKAThCS
3a, OIMOKHU B 3JIEMEHTE OTBETa — MPH HEMPABUILHOM OMPEEICHNN KaXKI0H aMUHOKHC-
JIOTHI, UM OMIMOKY B HAITMCAHUM KaXKJIOTO TPUILIETa — CHUMaeTcs 1 Gai.

MakcumanbHO BBl MOKeTe Habpath 34 Oasna.
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Ounenka «oTan4Ho» 85 - 100% mnpaBUIbHBIX pacyeToB u aerictBuit (34-29 Oan-
JIOB)

Ouenka «xopomo» 69-84% npaBUIIbHBIX pACYETOB U JIeHCTBHM (28 — 24 Oaia)

OueHka «yI0BJIETBOPUTEIbHO» 51-68% MpaBUWIBHBIX PACUETOB U ACUCTBUN —
«YJIOBJIETBOPUTEIBLHOY (23-18 Gasion)

Onenka «Heya10BJIeTBOPUTEIbHO» 50% U MeHee — «HEYAOBIECTBOPUTEIHHO
(17 n Mmenee OasIoB)

3.6. Kpurepuu olleHKH IPOMEKYTOYHOM aTTeCTALMU

OneHka «OTJIHYHO)» - TEOPETHUECKOE COAEPKaHUE Kypca OCBOEHO MOJHOCTHIO,
6e3 mpoOenoB, yMeHus c(hopMHpPOBaHBI, BCE MPEAYCMOTPEHHBIE POTpaMMOil yueOHbIe
3aJJaHUs BBITIOJTHEHBI, KAUECTBO UX BBIIIOJHEHHUS OIIEHEHO BBICOKO.

OuneHka «XOpoOILIO» - TEOPETUUECKOE COJIEP’KaHUE Kypca OCBOCHO MOJIHOCTHIO,
0e3 mpoOesoB, HEKOTOpble YMEHUS CHOPMUPOBAHBI HEAOCTATOYHO, BCE MPETYCMOTPEH-
HbIE IPOTpaMMON yueOHbIE 3a/1aHus BBIIIOJIHEHbI, HEKOTOPBIE BU/IbI 3a/laHUM BBIIOJIHE-
HBI C OLLIMOKaMHU.

OneHka «yI0BJIEeTBOPUTEIbHO»- TEOPETUUYECKOE COAECpPkKAHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMbIE YMEHUs
paboThl C OCBOEHHBIM MaTEpUaIOM B OCHOBHOM C(HOpMHpOBaHbI, OOJIBIIMHCTBO MPETY-
CMOTPEHHBIX MPOTrpaMMON OOy4YeHHUs! Y4EOHBIX 3aJaHUIl BBIIOJHEHO, HEKOTOPBIE M3
BBITIOJTHEHHBIX 3a/IaHUN COJIEPKAT OLTHOKH.

OneHka «HeyJI0BJIETBOPUTEIbHO» - TEOPETHUYECKOE COJIEp)KaHHWEe Kypca He
OCBOEHO, HEOOXOIMMbIE YMEHUSI HE COPMUPOBAHBI, BBHIIIOJIHEHHBIC YI€OHBIC 3a/1aHUs
coJiepKat rpyObie OIIMOKHU.

[IpoBepka NpaBUILHOCTH PACUETOB U OCYILIECTBICHUS HEOOXOIUMBIX JEHCTBUI

Ouenka «oTauauo» 85 - 100% npaBUIBHBIX pacu€TOB U IEUCTBUI

Ouenka «xopomo» 69-84% npaBUIIbHBIX PACUETOB U JIEUCTBUI

OueHka «y10BJIETBOPUTEIbHO» 51-68% MpaBUIbHBIX PACUETOB U ACHCTBUIM —
«YJOBJIETBOPUTEIBHO

OueHka «HeyA0BJIEeTBOPUTENbHO» 50% 1 MEHEe — «HEYAOBIETBOPUTEIBHO

88



4. KOHTPOJIBHO-U3MEPUTEJBbHBIE MATEPUAJIBI IJISA KOHTPOJIA
OCTATOYHBIX 3HAHUI

4.1. Haznauenue

KontponsHo-uzmeputenbabie Marepuaibl (KMUM) - makcuManbHO OJTHOPOJHBIE
M0 COJIEPKAHUIO M CIOXHOCTH MaTepHalibl, 00E€CIIeUnBaIOIINE CTaHIAPTU3UPOBAHHYIO
OILICHKY Y4YEOHBIX JIOCTUKEHUH, MO3BOJIAIONINE YCTAHOBUTH COOTBETCTBUE YPOBHS MOJI-
TOTOBKHM O0y4Yaromuxcsi TpeOOBaHUSM K YPOBHIO TOJTOTOBKH, MPETYCMOTPEHHBIX pa-
Ooueii mporpaMmMoi yueOHON U CIUILIUHBI.

4.2. ®opma 1 yCJI0BHS KOHTPOJIA

TectupoBanue no yuebHou aucuurummdae OO/.08 buosorus nOpoBOIUTCS C HC-
MOJIb30BAaHUEM JIOKAIBHOW TECTOBOM OOOJIOYKH KOJUIEHKAa B KOMIIBIOTEPHOM KJIacce
(WM ¢ UCTIONB30BAHUEM CIIELIMAIM3UPOBAHHBIX CEpBHUCOB, HanpuMmep, (Google-hopmbl
U Jp.), B KOTOPBIX Oamibl (OPMHUPYIOTCA aBTOMATHYECKU U MEPEBOMAATCS B CHUCTEMY
OILIEHOK IPEINOAABATEIEM B COOTBETCTBUH C YTBEPKICHHOW IIKAJIOW OLICHUBAHUS.

Conepxanne KM 11€710CTHO OoTpakaeT 00beM MpOBEPsiEeMbIX 3HAHUM, YMEHUH,
KOMIIETEHIIMI, OCBOEHHBIX O0YUYalOIMMUCS IPU U3YYEHUH JUCLIUILINHBL.

[Tpu TecTUpOBaHUU Ha KOMIIBIOTEPE — OMPENEISAETCS [0 OJHOMY O0y4arouemMycs
32 MEPCOHAIBHBIM KOMIIBIOTEPOM. J{JIs1 TECTOBBIX 3alaHUM YCTAHABIMBAETCS BpeMs OT 1
70 2 MHHYT Ha KaXIbIi BOIIPOC B 3aBHCHUMOCTH OT CJIOYKHOCTH 3amaHuil. CtyaeHTam
npeyiaraeTcsi UHAMBHUAYaJbHbIA BApUAHT, cojepxkanuii 60 TeCTOBBIX 3aIaHU.

4.3. Heo0xoaumbie pecypchbl
Kommbrotep, MOOMIIbHBIN TeNePOH

4.4. Bpems npoBeeHUs KOHTPOJISI OCTATOYHbIX 3HAHUH
Ha npoBenenue TecTupoBaHus OTBOJIUTCS HE Oojiee 45 MUHYT.

4.5. UHCTPYKIUA 10 BHINIOJHEHUIO PA0OTHI

Ha BreimonHenne paboTel oTBoaUTCS He Oojee 45 mMuHyT. B Tectax ¢ BeIOOpoM
OTBETa — BRIOMpAETEe OJMH BapuaHT. B TecTax ¢ MpOMyIIEHHBIM CIOBOM — B 3aBHCHMO-
CTH OT HaXOXKJICHUS B TIPEIIJIOKCHUH. CJIOBO MHINETCS C 3arJIaBHOW WJIM CTPOYHOU OYK-
BbI, B COOTBETCTBYIOIIEM KOHTEKCTY TaJIeXKe.

4.6. OueHo4HbIE CPeACTBA

TecTrupoBanue

1. HapymeHue npocTpaHCTBEHHOM CTPYKTYPHI 0eJika
1. nenatypanus

2. pereHepanus

3. peHarypauus

4. xogupoBaHue

2. OCHOBHBIE 3JIEMEHTBI KUBOT'0

1. )xene30, Maruu, cepedpo, KpeMHU

2. a30T, yriaepoi, BOJIOPO, KUCIOPO.
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. O], IMHK, Cepa, KaJbLIUN
. hocdop, Hatpuii, XJI0p, MapraHely
PacTruresbHas KJIETKA B OTJIMYHE OT 5 KUBOTHOM MMeeT
. MeMOpaHy, 000JI0YKY, MUTOXOHJIPUHU
. I7IpO, BaKyOJIH, TU30COMBI
. KIIETOYHYIO0 000JIOUKY, XJIOPOIIACTHI, BAKyOJIU
. anmapat ['oybIKu, SHI0IIIa3MaTUYECKYIO CETh
K npoxapuoram oTHOCAT
. pacTeHust
. bakTepun
. JKUBOTHBIX
. TpUOBI
3Ha4yeHHe M10J10BOI0 PA3MHOKEHUS AJIsl IBOJIIOLMU COCTOMT B TOM, YTO
. JOUEPHUI OpPraHU3M SIBJIIETCSI TOYHOW KOIUEW POIUTEIBCKOIO
. TIpH OILJIOJIOTBOPEHUH MOTYT BOSHUKHYTh HOBbIE KOMOUHAIIMY T€HOB
. pa3BUTHE HOBOTI'O OpraHM3Ma HAYMHAETCA C JEJIEHMS OJJHOM KIETKU
. Gylarogapst MUTO3y U3 3UTOThI (POPMUPYETCS 3aPOJIbIIL
I'oToBBIMM OPraHN4YecKMMHU BelIECTBAMHU MUTAKTCH OPraHU3MbI
. TETepOTpOdbI
. aBTOTPO(DBI
. XeMOTPO(QBI
4. poroTpodsr
7. Baaroxapst Meiio3y M OILUI0I0TBOPEHUIO
1. cHUXKaeTCcsk BEpOSITHOCTD MPOSIBJICHUSI MYTaLM B TOTOMCTBE
2. U3MEHSETCS YUCIIO XPOMOCOM U3 MOKOJIEHUS B TOKOJICHUE
3.M0A1epKUBAETCA MOCTOSIHHOE YUCIIO XPOMOCOM B MOKOJIEHUSX
4. coxpaHseTcst GEHOTUIT 0COOCH B MOIMYIISAIHIX
8. O poacTBe KMBBIX OPraHM3MOB CBHAETEIbCTBYET
1. MHOTOOOpa3ne OpraHnu3MoB
2. oOuTaHue OPTaHW3MOB B CXOJHBIX YCIOBHSX
3. OIMHAKOBOE CTPOEHUE BCEX OPIaHU3MOB
4. uX KJIETOYHOE CTPOCHHUE
9. BcTtaBbTe NPONyLIEHHOE CJIOBO:
- HayKa O HAcJIeICTBEHHOCTU U U3BMEHUYUBOCTH KUBBIX OPTAHU3MOB.
10. BcraBbTe nponyueHHoe CJ10BO:
JJIeMEHTapHas JKMBas CHUCTeMa M OCHOBHasi CTPYKTYpHO-
(yHKUIMOHAIbHAS €IMHULIA BCEX dKUBBIX OPraHU3MOB: OAKTEpHil, TPOCTEHIINX, TPUOOB,
BBICIIIUX PACTEHUMN U KUBOTHBIX.
11. BcraBbTe NponyueHHoe CJI0BO:
- BOKHEHIIAs] COCTABHAsI YaCTh KIJIETKHA, B KOTOPOW XPAHUTCS U BOC-
MIPOU3BOJUTCS HACTEACTBEHHAsA WH(OpMALIHSL.
12. BcTaBbTe NPOINYLIEHHOE CJIOBO:
- Iporiecc 00pa30BaHMs KJIETKaMHU BBICHIMX PAaCTEHHUH, BOJOPOCIEH U
HEKOTOPBIMU OaKTEpUAMU OPTaHMYECKUX BEIIECTB U3 BOJABI M YIJIEKUCIIOrO Ta3a Mpu
YYaCTHH SHEPI'HH CBETA.

WA DWW, WD~ AEDRWND—WDRW
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13. YcTaHoBHTe MOC/I€10BaTeIbHOCTH IBOJIOLMOHHBIX NMPOLECCOB Ha 3eMiie
B XPOHOJIOTHYECKOM MOPSIKe:

1. BOBHUKHOBEHHUE KJIETOUYHBIX (POPM KU3ZHU

2. BO3HMKHOBEHHUE KOAllEpBATOB B BOJIE

3. BOBHMKHOBEHUE (POTOCUHTE3a

4. pa3BUTHE )XKU3HU Ha CylIEe

5. opMupoBaHKE 030HOBOTO IKpaHa

14. YcTaHoBHTe NOC/I€10BATEIbHOCTH OPraHU3MOB B NIMILEBOM LeNu:

1. smepuna

2. pacteHue

3. sacTped

4. HacekoMoe

15. YcraHoBuTe MOCJIEAOBATEIBHOCTD YCJI0KHEHHS CTPYKTYPbI 0€J1KOBOM
MOJIEKYJIbI:

1. coenuHeHe AMMHOKHCIOTHBIX OCTaTKOB B LIEIb

2. MONMUMENTHIHAS 11eTIb, 3aKPyUCHHAs B CIIUPAIh

3. HECKOJIBKO CBSI3aHHBIX INI00YI Oenka

4. moaunenTUAHAs CIUPalb, YI0KEHHAs B MPOCTPAHCTBE (TI100YyI1a)

16. YcTraHoBHTe MOC/I€I0BATEIbHOCTh INPOLECCOB, MPOTEKAIINX NPH 3a-
pacTaHUM CKaJ:

1. roneie ckamnbl

2. 3apacTaHue MXaMHU

3. 3aceneHue JUIIaiHUKOM

4. oOpazoBaHuE TOHKOTO CJIOSI TOYBbI

5. hopmupoBaHKe TPAaBIHUCTOIO COOOIIECTBA

17. YcraHoBHTE COOTBETCTBHE MEXKAY XAPAKTEPUCTHMKOM PA3MHOKCHHUS H
ero cnocooom:

XapakTepucTruKa pa3MHOKEHUS:

1. mpoucxoaut 6e3 0Opa3oBaHUs TaMET

2. y4acTBYET JUIIb OJJUH OPTraHU3M

3. obpasyercs MOTOMCTBO, UACHTUYHOE NCXOTHON 0COOU

4. y TOTOMKOB TPOSIBIISICTCS KOMOWHATUBHAS N3MEHUYNBOCTh

5. mpoucxoaut ¢ oOpa3oBaHUEM raMeT

Crnioco6 pa3MHOKEHHUS:

1. 6ecnonioe

2. mOJI0BOE

18. YcraHoBuTe cOOTBETCTBHE MEKAY OCOOCHHOCTHIO NMUTAHMSA M TPYNIIOI
OPraHU3MOB, /JIsl KOTOPOil OHA XapaKTepHa:

Oco0GeHHOCTh TUTAHUS:

1. UCrONB3yIOT TOTOBBIE OPTAHUYECKHUE BEIIECTBA

2. CHHTE3UPYIOT OPraHUYECKHE BEIIECTBA U3 HEOPraHUYECKUX HA CBETY

3. UCIIONB3YIOT SHEPTUIO COJTHEYHOI'O CBETA

4. UCTIOJB3YIOT SHEPTHIO, 3AKJIFOUECHHYIO B ITHILE

['pynma opraausmos:
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1. aBTOTpOdBI
2. reTepoTpOodbI
19. YcraHoBHTEe COOTBETCTBHE MEAY OPraHOMIOM FYKAPHMOTHYECKOH KJIeT-
KM ¥ 0COO€HHOCTBIO €r0 CTPOEHUS:
Opranous;
1. Xnopormiact
2. DHAOMIa3MaTU4YeCKas CETh
3. JIuzocoma
4. MuTtoxoHipus
5. Kommuieke I'onpmxu
Oc00EHHOCTh CTPOEHHUS:
1. omHOMeMOpaHHbIH
2. TByMEMOPHHBI
20. YcTaHOBHTE COOTBETCTBHE MEXKIY OCOOEHHOCTHIO O0OMEHa BellecTB H
rpynnoy OpraHu3MoB, 1Jisi KOTOPOH OHA XapaKTepHa:
Ocob6eHHOoCTh 0OMEHA BEIIECTB:
1. Brinenenue kucinopoaa B armocdepy
2. Mcnonb30BaHUE YHEPTHUH, 3AKIIFOUEHHOM B MUILE
3. Mcnosib30BaHKE TOTOBBIX OPraHUYECKHUX BEIIECTB
4. CuHTE3 OPraHNYECKUX BEILIECTB U3 HEOPraHUYECKUX
5. Mcnionp30BaHuE YIIIEKUCIIOTO Ta3a ISl TUTAHUS
['pynma opraau3mos:
1. aBTOTpO(dBI
2. reTepoTpodsl

Kurou
Ne ponpoca OTtBer
1 1
2 2
3 3
4 2
5 2
6 1
7 3
8 4
9 I'enetuka
10 KneTka
11 SAnpo
12 doTtocuHTE3
13 2,1,3,5,4
14 24,13
15 1,2,4,3
16 1,3.4,2,5
17 1-1, 2-1, 3-1,4-2,5-2
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18 1-2,2-1,3-1,4-2
19 1-2,2-1, 3-1,4-2, 5-1
20 1-1,2-2,3-2,4-1, 5-1

4.7. Kputepuu oueHKH KOHTPOJISI OCTATOYHBIX 3HAHU I

Onenka «otimyHo» 90 — 100 % npaBUIIBHBIX OTBETOB

Onenka «xopoo» 80 — 89 %npaBHIIbBHBIX OTBETOB

OneHka «ynoBieTBoputesibHO» 70 — 79 %npaBUIbHBIX OTBETOB
O1eHKa «HEYIOBIETBOPUTEIIBHO» MeHee 70 % MmpaBUIbHBIX OTBETOB
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