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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. Ha3uaveHwue, HeJib ¥ 321244 (POH/IA OLIEHOYHBIX CPEACTB

®onn orneHOUHBIX cpeAcTB (nanee - ®OC) no yueOHON AUCIUIUIMHE MPEI-
CTaBJISET COOOM KOMIUIEKT METOAMYECCKUX U KOHTPOJIHHBIX U3MEPUTEIHHBIX MaTe-
pHAJIOB, OIICHOYHBIX CPEJCTB, MPEIHA3HAYCHHBIX ISl aTTeCTAllid O0yYarOIIMXCs
Ha COOTBETCTBUE MX MEPCOHAIBHBIX JOCTHUXKEHUNU MO3TAMHBIM TPEOOBAHUSAM IPO-
rpaMMBbI MTOATOTOBKH CIIEIIUATMCTOB CPETHErO 3BEHA IO CIEIHAIBHOCTH (TEKYIIIHIA
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS aTTECTALIMS).

®donp oneHoUHBIX cpeactB no auctuimae OO/, 08 buomorus paspadoran
coriacHo TpeboBanusiM GI'OC CIIO u sBisieTCs HEOTHEMIIEMOM YacThIO peann3a-
AU MPOTPaMMbl MOATOTOBKU CHELUAIMCTOB CPEAHErO 3BEHA IO CHEUUAIbHOCTU
11.02.16 MoHTax, TeXHUYECKOE OOCIYy>)KMBAaHHE M PEMOHT AJIEKTPOHHBIX TPHOO-
POB U YCTPOWCTB.

[lenbto GoHAA OLEHOYHBIX CPEACTB SIBISETCS YCTAHOBJICHHE COOTBETCTBUS
ypoBHs noArotoBku ody4varomuxcs Tpedoanusm GI'OC CIIO no cnennaibHOCTH
11.02.16 MoHTax, TeXHUYECKOE OOCIYy>KUBAHUE U PEMOHT 3JIEKTPOHHBIX MPUOO-
POB U YCTPOWCTB.

3amaun OOC:

—KOHTPOJIb U YIPaABJICHUE MPOILIECCOM MPUOOpeTeHHs] 00ydarolmMUMUCs He-
O0OXOJIMMBIX 3HAHWM, YMEHUH, MPAKTUYECKOTO OIMbITa U OCBOCHHUS KOMIIETCHIIHH,
onpexaeneHubix @I'OCCIIO;

—KOHTPOJIb U YIIPABJICHUE JOCTHXKEHUEM II€JIEH POrpaMMBbl, ONIPEICIICHHBIX
KaK Ha0Op o01uX ¥ NpodeccuoHaIbHbIX KOMITETCHIIUH;

—OIIEHKA IOCTMXKEHHUM 00yJaromuxcs B Mpoiiecce 00yueHus ¢ BbIICICHUEM
MOJIOKUTENIbHBIX / OTPUIATEIbHBIX PE3YJIbTATOB U IJIAHUPOBAHUE TMPEAYNPEKIa-
IOIIHUX /KOPPEKTUPYIOIIUX MEPOTIPHUSITHIA;

—00€eCIeueHNEeCO0TBETCTBUSPE3YIbTATOBOOYUEHUSI3a1a4aMOy Ty IEUTTpO-
dbeccuoHaNbHOM JIESITENIBHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAMIIMOHHBIX U
BHEJIPEHUE NHHOBAITMOHHBIX METOJIOB OOYUCHMUS;

—JIOCTHDKEHHE TaKOTO YPOBHSI KOHTPOJISI U YIPaBJICHUS KaueCTBOM 00pa3o-
BaHMUsI, KOTOPBIM oOecrieuns Obl MpU3HaAHUE KBATU(PUKALMIA BBIITYCKHUKOB paboTO-
JATENSIMU OTPACIIH.

®doH/ OIIEHOYHBIX CPEJICTB BKJIIOUYAET B CEOsI KOHTPOJILHO-OIICHOUHBIE CPE/I-
cTBa (3a7aHKsl U KPUTSPHUH MX OICHKH, a TaK)Ke onmucaHus (opM ¥ IpOIEeayp) A
MPOBEJEHUS TEKYLIEr0 KOHTPOJI YCHEBAEMOCTH U MPOMEXKYTOUHOW aTTecTaluu
(ompenencHus KauecTBa OCBOCHHUS OOYYAIOIIMMHKCS PE3yJbTaTOB OCBOCHHS yueO-
HOM AUCUUILIMHBI (YMEHUH, 3HaHUH, pakThuueckoro 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 (POPMUPO-
BaHNE KOMIICTEHIINH.

dopMoii MPOMEKYTOUHOM aTTECTAllMU MO y4eOHOW MUCHMIUIMHE SIBIISCTCS
KOMNJeKcHbll Oudgepenuuposannslil 3auem.



1.2. Pe3yabTaThl ocBoeHust yueoHoi qrucuumiuabl OO/1.08 Buosiorusi, noajiexxaiiye npoBepke

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

Koabl 1 HauMeHOBaHUsI
pe3yJIbTATOB 00yUYeHMsI
(oOmue u npodeccuoHaIbHbIC
KOMIIETEHIIHN )

IToxka3arean
OLIEHKH pe3yJbTaTa

@®opMbI M METO/IbI KOHTPOJISI U OLIEHKH
pe3yJbTaToOB 00y4eHus

O01mue KoMIeTeHIumn:

OK.1 BriOupare croco0bl pere-
HUS 33724 TpopEeCCHOHATBLHON Jie-
SATEIBHOCTH  TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

- c(hOopMHUPOBAHHOCTh 3HAHUA O MecTe€ U POIMU OUOJOTMU B
CHCTEME HAYYHOTO 3HaHUS; (PYHKIHMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX NPo0IIeM;

- cOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH COJIEPIKAHHE OC-
HOBOIIOJIAraloIUX OWOJIOTUYECKUX TEPMHUHOB M MOHSTHUH:
KW3Hb, KJETKa, TKaHb, OpPTaH, OPraHW3M, BUJ, MOIYJISIHS,
sKOCHUCTEMa, OMOIIEHO3, Ouochepa; mMeTabonu3m (0OMeH Be-
IIECTB M IpeBpallleHue IHEpPruH), roMeocTas (caMoperyss-
1us), OMoCHHTEe3 OesKa, CTPYKTYpHas OpraHu3alusl >KUBBIX
CHCTEM, JUCKPETHOCTh, CAMOPETYIIAINS, CAMOBOCIIPOU3BEIE-
HUEe (pempoayKius), HACIEeICTBEHHOCTb, W3MEHUYHBOCTD,
HHEPro3aBUCHUMOCTh, POCT M Pa3BUTHE, YPOBHEBAs OpTraHU3a-
IAST;

- cOpMHPOBAHHOCTh YMEHUSI PACKPBIBATH COJNIEPIKAHHE OC-
HOBOIIOJIAralOMIUX OMOJIOTMYECKHX TEOpUil W THUIOTe3: Kile-
TOYHOM, XPOMOCOMHOM, MyTallHOHHOH, 3BOJIFOLIMOHHOM, IMPO-
UCXOXKJICHUS KU3HH U YEIOBEKa;

- c(hopMHUPOBAaHHOCTH YMEHHsSI PAaCKPHIBATh OCHOBOIIOJATA0-
mue OMoJoruyeckre 3akoHsl U 3akoHoMmepHocTH (I'. MeHne-

- Kontponpsubie paboThl «MoONeKyIspHBIA ypo-
BEHb OPTaHMU3AI[UH KUBOTO»

- OuleHrBaeMas JUCKYCCHS 110 BOIIPOCAM JIEKIIUU
1.1.2, 4.3,

- Pa3zpaboTka MeHTanbHOI KapThl MO KiIaccupu-
KaIll¥ KJIETOK U UX CTPOCHMIO Ha TIPO- U dyKa-
PHUOTHUYECKHUX U TIO [IapCTBaM B MUHU TPYyIIax

- Beimmonnenue u 3amura 1adbopaTtopHOi paboTh
Nel «CtpoeHue KJIeTKH U KIETOYHbIE BKIIIOYe-
HUSD,

- IIpencraBieHne yCTHBIX COOOIICHUI C TIPE3eH-
TalMeu, MOATOTOBJICHHBIX MO TMEPEYHI0 HCTOY-
HUKOB, PEKOMEHJIOBAaHHBIX MpernojaBaTesieM I0
T.1.2

- ®poHTanbHbIi onpoc T.1.3

- Pa3pabotka rioccapus 1.1.3.

- Pemenue 3agad Ha ompeneneHue MociaeaoBa-
TETLHOCTH HYKJICOTH/IOB, aMUHOKHCIIOT B HOPME
W B Cllyuae HM3MEHEHUS TOCJIeI0BaTeIbHOCTH
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nsa, T. Moprana, H.. BaBunona, 2. ['ekkens, ®. Mroiepa,
K. Bapa), rpanulibl ©X NPUMEHUMOCTH K >KUBBIM CUCTEMaM;

- MpUOOpETEeHHE OIbITa MPUMEHEHHUS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUS, MCIIOJIb3yeMbIX B OWMOJIOTHUU: HaOIIO/Ie-
HUS U ONHUCAHMS JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHIA; Op-
TaHW3aIU U TIPOBEACHHUS OMOJOTHYECKOTO JKCIEPUMEHTA,
BBIIBIDKEHHUS TUIIOTE3, BBISBICHHS 3aBUCUMOCTH MEXAY HC-
ClIelyeMbIMU BEJIMYMHAMU, OOBSCHEHUS TOJYYCHHBIX pe-
3ylbTaTOB U (OPMYIUPOBAHUS BBHIBOJIOB C HCIOJIH30BAHUEM
HAaYYHBIX OHSATUN, TEOPUHN U 3aKOHOB;

- ¢(OpMUPOBAHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHBIE MPU-
3HaKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJTHOKIIETOU-
HBIX U MHOTOKJIETOUHBIX OPraHU3MOB, BHJIOB, OMOT'€OLIEHO30B
U IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMCHA BEIIECTB H
MIpEeBpALICHHS YHEPTHH B KJIETKe, (POTOCHHTE3a, MIIACTHIECKO-
r0 U SHEPreTHYECKOro oOMeHa, XeMOCHUHTE3a, MUTO3a, MEHO-
3a, OIJIOJIOTBOPEHUS, PA3BUTUS U PA3MHOXKCHHS, UHIUBUIY-
QIBHOTO Pa3BHUTHs OopraHu3Ma (OHTOreHe3a), OOpPHOBI 3a Cy-
IIECTBOBAaHUE, €CTECTBEHHOTO O0TOOpa, BUA00Opa30OBaHUS,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHusl, BIIUS-
HUSI KOMIIOHEHTOB 3KOCHCTEM, aHTPONOT€HHBIX U3MEHEHHI B
9KOCHUCTEMAaxX CBOEW MECTHOCTH, KPYTrOBOpPOTa BEIIECTB U Mpe-
BpallleHHe YHepruu B Ouocgepe;

- c(hopMHUPOBAaHHOCTH YMEHHUS pelIaTh OWOJIOTHYECKUE 3aja-
Y, COCTaBIIATh T'€HOTUIIMYECKHE CXEMbl CKPEUIMBAHUS s
Pa3HBIX TUIIOB HACJIEJIOBAHMS MPU3HAKOB y OPraHU3MOB, CO-
CTaBJISITh CXEMbl MEPEHOCAa BEIIECTB M SHEPIMU B DKOCUCTE-
Max (IeTH MTUTaHUs, TUIIEBBIC CETH);

- cOpPMUPOBAHHOCTh YMEHHMH KPUTHYECKU OIEHUBATh WH-
dbopmario  OMOJIOTUYECKOTO COJACPKAHUSA, BKIIFOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (Cpe-
CTBa MaccoBO# MH(MOpMAINHU, HAYYHO-TIOMYJISIPHBIC MaTepHua-
JIbl); MHTEPHPETUPOBATH STUUYECKHE ACHEKThl COBPEMEHHBIX

Hykieotusio JJHK

- Tecrmo 1.2.5,2.6,4.1,4.3,4.4

- Pemenue 3amaud Ha omnpezaesieHHE TUIA MyTa-
LMY [IpU NIepeaue HACIEACTBEHHbBIX IIPU3HAKOB,
COCTaBJICHHE T'€HOTUIIMYECKUX CXEM CKpellHBa-
HUSA

- BoimonHeHue v 3amuTa NpakTHYecKod paboThl
Ne2 Pemenne 3amau mno teme «CueruieHHOE
HacJeI0BAHNUE PU3HAKOB)

- CocraBjeHHe CXEM KpyroBOpOTa BEILECTB, HC-
MOJIb3Ysl MaTePUAJIbI JIEKIUU

- BrmosnHeHue u 3amuTa NpakTHYeCKOn padoThI
Ne3 «KpyroBopoT BelIeCTB U SHEPTUU B IKOCHU-
cTeMe»

- BoimonHenue 1 3anuTa mpakTH4eCKond paboThl
Ned4 «OT1x01b1 NPOU3BOACTBA»

- Boimonnenue keiica Ha aHanu3 uH(GOPMaLUU O
HAy4YHBIX JOCTHXKEHHMSIX B 00JIaCTU TeHeTHYe-
CKHMX TEXHOJIOTMH, KJIETOYHOW HWH)KEHEPHH, IH-
IIEBBIX OMOTEXHOJOrMi (Mo rpymnmnam), mpen-

CTaBJICHUC PE3YJIbTATOB PCIICHUA KEWCOB IO T.
51,52




UCCIIeIOBaHUM B OMOJIOTMH, MEIULIMHE, OMOTEXHOJIOTHH; pac-
CMaTpUBaTh TJIOOATBHBIC SKOJIOTHYECKHE MPOOIEMBI COBpe-
MEHHOCTH, (JOpMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEH-
HYIO TTO3HIIHIO;

- ¢(OPMHPOBAHHOCTb YMEHUH CO3/1aBaTh COOCTBEHHbIE MUCh-
MEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OHMOJIOTHYECKOMH
MHGOpMAaLUU U3 HECKOJIbKUX UCTOUHUKOB, IPAMOTHO HCIIOJIb-
30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

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

- c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH OIICHWBATH WH-
dbopMaro OHOIOTHYECKOTO COACPXKAHKS, BKIFOYAIOITYIO
ICCBAOHAYYHBIC 3HAHHA M3 PA3JIMYHBIX HMCTOYHUKOB (cpeI[-
CTBa MaccoBOW WH(pOpPMAIINU, HAYYHO-TIOMYJISIPHBIC MaTepra-
JIbl); MHTEPIPETUPOBATh 3TUYECKHE ACTICKTHI COBPEMEHHBIX
UCCIICIOBAaHHI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJOTHH; pac-
CMaTpHUBaTh TJOOAIBHBIC DKOJOTHUECKUE MPOOJIEMBI COBpE-
MEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEH-
HYIO TTO3HIIHIO;

- ¢(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIC MTUCH-
MEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE OMOIOTHYECKOM

MH(pOpMAaIUU U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO UCIIOJIb-
30BaTh NOHSITUHUHBIN annapar 6uoJorun

- KonrtponbHas pabota «MoseKyaspHbIH ypo-
BEHb OPTaHHU3AIH KUBOTOY,

- 3amosiHeHHEe TaOIUIBI C OMUCAHHUEM METOOB
MUKPOCKOITUPOBAHKSI C WX JOCTOMHCTBAMU U
HEJOCTaTKaMHU.

- 3anonHeHune TabmuIbl «BKiman ydeHsIX B pas-
BUTHE OMOIOTHI

- 3amonHeHue CpPaBHHUTEIBHON TaOIUIBI CXOJ-
CTBa M Pa3NIU4Mii )KUBOTO U HE KUBOTO

- OueHnBaeMas IUCKYCCHS MO0 BOIIPOCaM JIEKIIUU
1.1.2,2.1,4.3,45

- Pa3zpaboTka MeHTaIbHON KapThl 1O Kiaccupu-
KalluX KJIETOK U UX CTPOCHUIO Ha TIPO- U dyKa-
PUOTHYECKUX U TIO IAPCTBAM B MUHU TPYIIITaxX

- Boimonuenue u 3amura 1abopaTopHOii paboTs
Nel «Ctpoenue KJIeTKH U KJIETOYHBIE BKITIOUE-
HUSD»

- [IpescraBienne yCTHBIX COOOIICHHI C TPE3eH-
Taluel, MOATOTOBICHHBIX IO MEPEYHIO HCTOY-
HUKOB, PECKOMEHJIOBAaHHBIX IperoaBaTeiieM 10
1.1.2

- ®ponTaneHbIi onpoc T.1.3,1.4,2.2, 2.4, 3.1,
3.3,

- Pa3pabotka rioccapus 1.1.3, 2.4, 3.1,

- Pemenue 3amay Ha ompeselieHHe IMOCien0Ba-
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TEIbHOCTU HYKJICOTHAOB, AMUHOKUCIOT B HOpME
U B Cllydya€ HM3MEHEHHUS II0CJIEN0BATEIbHOCTH
Hykieotusio JJHK

- 3amonHeHue CPaBHUTENBHOM TaOIUIIBI Xapak-
TEPUCTUK TUIIOB OOMEHA BEIIECTB

- OOcy>KIeHHe 10 BOIPOCcaM JIeKIuu T.1.5.

- Pa3paboTka JeHThl BpeMEeHH KU3HEHHOTO LIHK-
na

- Pa3zpaboTka MeHTalIbHOIN KapThl TKaHEH, opra-
HOB M CHUCTEM OpPraHOB OPraHU3MOB (pacTeHMs,
JKUBOTHBIE, YEJIIOBEK) C KPAaTKOW XapaKTepPHUCTHU-
KO uX (QyHKIUI

- 3amosiHeHHe Ta0NUIBI C KPaTKOM XapakTepH-
CTHKOW W mpuMmepamu (GopM pasMHOKEHHUS Op-
TaHU3MOB

- Pa3paboTka neHThI BpEMEHH C XapaKTEePHUCTH-
KOH 3TaroB OHTOTE€HEe3a OT/IeJIbHON IPyMInon
KUBOTHBIX U YEJIOBEKA M0 MUKPOTpyIIam
-Tecrmo 1.2.3,2.4,25,2.6,4.1,4.3,4.4

- CocraBiieHHUEe >XKM3HEHHBIX LMKJIOB PAacTeHHH
o otrAenaM (MOXOBHJHBIE, XBOLIEBHJHBIE, Ma-
MOPOTHUKOBHJIHbIE, TOJOCEMEHHbIE, IMOKPHITO-
CEMEHHBIC)

- BoimonHeHue 1 3amuTa IpakTUYecKol paboThl
Nel Pemenue 3a1a4 no teMe «3aKOHOMEPHOCTH
HaCJIETOBaHU»

- Pemenne 3ama4 Ha omnpenereHWe TUMA MyTa-
1Y [IpU NIepeaue HACIeACTBEHHBIX IPU3HAKOB,
COCTaBJIEHUE T€HOTUIIMYECKUX CXEM CKpELIUBa-
HUS

- BeinosiHeHue U 3ammTa NpakTU4ecKoil paboThl
Ne2 Pemenne 3amau no teMme «ClemniaeHHoe
HacCJIEJOBAaHHUE TPU3HAKOB)»




- Pa3zpaboTka JIeHThl BpeMEHU Pa3BUTHUS IBOJIIO-
LIMOHHOI'O YYEHUS

- OnieHnBaeMas IMCKyCCHsl: UCIIOJIb30BaHUE ap-
T'YMEHTOB, OMOJIOTHYECKON TEPMUHOJIOTUHU H
CHUMBOJIMKH JIJIs1 JOKA3aTeIbCTBA POJICTBA Opra-
HU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII

- Pa3paboTtka jneHTHl BpeMEHU BO3HUKHOBEHUS U
pa3BUTHUSA KU3HU Ha 3emiie

- Pa3zpaboTka neHTHl BpeMEHHU MPOUCXOKACHUS
YesoBeKa

- CocTaBiieHHE CXEM KpYrOBOpPOTa BEIIECTB, HC-
M10JIb3Ysl MaTepUabl JIEKIUU

- BoimonHenue 1 3amuTa NpakTHUYeCKOH paboThl
No3 «KpyroBopoT BeIIECTB M YHEPTUU B IKOCH-
cTeMe»

- BeimosiHeHue U 3ammTa NpakTHIecKoi paboThl
No4 «OTx0/bI IPOU3BOACTBA»

- Beimonnenue u 3amura 1abopaTopHO pabOTHI
Ne2 «YMmcTBeHHas paboTOCIIOCOOHOCTD)

- Brimonnenue keiica Ha aHanu3 WHQOpPMAIUU O
Hay4YHbIX JOCTIDKEHUSX B 00JacTH TeHeTHue-
CKUX TEXHOJIOTHUW, KJIETOYHOW WHYKCHEPHUH, TH-
IIEBbIX OMOTEXHOJIOTHH (10 Tpymnmam), Hpen-
CTaBJICHUE PE3YyJbTAaTOB PEIIEHUs KEWCOB IO T.
5.1,5.2

OK 04. DddexTnBHO B3auMOEH-
CTBOBATh M pabOTaTh B KOJUICKTUBE
1 KOMaHJIe

- MPUOOPETEHHE ONbITa MPUMEHEHHS OCHOBHBIX METOJOB
HAy4YHOTO TO3HAHUS, UCIOJIb3yeMBbIX B OWMOIIOTHUU: HaAOIIO/e-
HHS M OITUCAHUSI )KUBBIX CUCTEM, ITPOLECCOB U SIBJICHUI;

- OpraHu3alliy U MPOBEACHUS OMOIOTUIECKOTO AKCIIEPUMEH-
Ta, BBIIBUKEHHUS TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKITY
UCCIIeTyeMbIMU BEIMYNHAME, OOBSICHEHHUS TTOJIYY€HHBIX Pe-
3yJbTAaTOB ¥ ()OPMYITUPOBAHUS BBIBOJIOB C UCIIOIH30BAHUEM
HAYYHBIX OHATUN, TEOPUHN U 3aKOHOB

- Koutponbnas pabora«MosekyaspHbIii ypo-
BEHb OpraHU3aL1H JKUBOTOY,

- OuleHrBaeMas JUCKYCCHs 110 BOIIPOCaM JIEKIIUU
1.1.2,2.1,45

- Pa3zpaboTka MeHTanbHON KapThl 10 Ki1accudu-
KallUM KJIETOK U UX CTPOEHUIO Ha IIPO- U dyKa-
PHUOTUYCCKHX U IO APCTBaM B MUHHU I'pyIimax

- BeimonHenue u 3ammra 1abopaTopHOH pabOThI
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Nel «CtpoeHue KJIeTKH U KJIETOYHbIE BKIIIOYE-
HUSD)

- [IpencraBnenue yCTHBIX COOOIICHUI C IIPE3eH-
TalKeH, MOATOTOBJICHHBIX MO IMEPEYHIO HCTOY-
HUKOB, PEKOMEHJIOBAaHHBIX MperojaBaTesieM 10
1.1.2

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

- Pazpaborka rinoccapus 1.1.3, 2.4, 3.1,

- Pemienue 3amay Ha ompeeNneHue MocienoBa-
TEITBHOCTH HYKJICOTH/IOB, aMUHOKHUCIIOT B HOPME
U B Cllyuae HM3MEHEHHUS IOCJEeI0BaTEIbHOCTU
HykieotuioB JJHK

- OOcy>kaeHue 1Mo BompocaM JeKuu T1.1.5.

- Pa3paboTka JIeHThl BpeMeHH KU3HEHHOTO IIHK-
na

- Pa3zpaboTka MeHTaJIbHON KapThl TKaHEHU, opra-
HOB M CHUCTEM OpPraHOB OPraHU3MOB (pacTeHHs,
KUBOTHBIC, YEJIOBEK) C KPAaTKOW XapaKTEepPUCTH-
KOl ux pyHKIMHA

- PazpaboTka JIeHTHl BpEMEHU C XapaKTePUCTH-
KOM 3TaIlloB OHTOI'€HE3a OTACIBHON IPYIIION
YKUBOTHBIX W YEJIOBEKA M0 MUKPOTpyIIaM
-Tectrmo1.2.3,2.4,2.6,4.1,4.4

- CocraBneHre >KH3HEHHBIX ITUKIIOB PAaCTCHUMN
Mo otnenaM (MOXOBHJIHBIE, XBOIIEBHUIHbIE, Ta-
MOPOTHUKOBHU/IHBIC, TOJOCEMEHHBIC, MOKPHITO-
CEMEHHBIE)

- - BrimonHeHue u 3anmTa IpaKkTUYECKon pabdo-
TbI No2 Pemenue 3a1au no teme «3aKOHOMEPHO-
CTH HACJICIOBAHMS

- Pemenue 3ajau Ha omnpejaelieHHE TUIA MyTa-
MU TIPH TIepeiaue HACIECTBEHHBIX MMPU3HAKOB,
COCTaBJICHME T'€HOTUITMYECKHUX CXEM CKpeIllHnBa-
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HUSA
- Pa3paboTka JIeHTBl BpeMEHU Pa3BUTHUS HBOJIIO-
LAOHHOTO YYEHUS

- OueHnBaeMas AMCKYCCHs: UCIIOJIb30BAHUE ap-
T'YMEHTOB, OMOJIOTUYECKONW TEPMUHOIOTHH U
CUMBOJIMKH ISl I0Ka3aTeIbCTBA POJICTBA Opra-
HU3MOB Pa3HBIX CUCTEMAaTUYECKUX TPy

- Pa3paboTka 1€HTHl BpeMEHU BO3HUKHOBEHUS U
pa3BUTHS KU3HU HA 3eMiie

- Pa3zpaboTka J€HTBI BpEMEHH MPOUCXOKACHUS
YeJloBeKa

- BeimosiHeHue U 3ammTa NpakTHIecKoi paboThl
No4 «OTx0/bI IPOU3BOACTBA»

- Beimonnenue u 3amura 1abopaTopHOi pabOThI
Ne2 «YmcTBeHHast paboTOCTIOCOOHOCTHY

- BemmonHenue keiica Ha aHanmu3 WHGOPMALIUU O
HAyYHBIX JOCTHXEHHUSIX B O0JAacTH TeHeThye-
CKUX TEXHOJIOTHUW, KJIETOYHOW WHYKECHEPHUH, TH-
IIEBbIX OMOTEXHOJIOTHH (10 Tpymmam), Hpen-
CTaBJICHUE PE3YyJbTaTOB PEIIEHUs KEWCOB IO T.
5.1,5.2

OK 07. CopeticTBOBaTh CoOXpaHe-
HUIO OKPYXarolleld cpersl, pecyp-
COCOEpEeKEHUI0, MPUMEHATh 3Ha-
HUS 00 U3MEHeHHMU KJIMMarTa,
MPUHLMIIBL  OEpeXIIMBOrO IMPOU3-
BOJCTBA, 2¢(HEeKTUBHO JEHCTBOBATH
B UPE3BBIYAIHBIX CUTYAIHSIX

- c(hopMHpPOBAaHHOCTh YMEHHMSI NMPUMEHSTH MOITYYEHHbIE 3HA-
HUS 17151 0O0BACHEHHUs OMOJIOTMYECKHX MPOLIECCOB U SBJICHUH,
JUIS TIPUHATHS TPAKTHMYECKUX PELICHUH B IOBCEIHEBHOM
KHU3HH C LENbI0 obecrieueHus: 6€30MacHOCTH CBOETO 3/I0POBbS
U 3JI0pOBBbSl OKPY)KAIOIIUX JIIOJIEH, COOJIIOIEHUS 3/10pOBOTO
o0pa3a JKM3HU, HOPM TPaAaMOTHOT'O MOBEJCHHS B OKpY’KaroIien
MPUPOIHOM CpeJIE;

- MIOHUMaHNe HEOOXOAUMOCTH MCIIOJIb30BaHUS JJOCTHIKEHHH
COBPEMEHHOM OMOJIOTMU M OMOTEXHOJIOTUN JJIs palliOHab-
HOT'O MPUPOOIIOJIb30BAHHUS

-TectnoT.4.1,4.3,4.4

- CocTraBjieHHE CXeM KPyroBOpOTa BEIIECTB, HC-
MOJIB3YSl MaTePUAIBI JICKITUU

- BoimonHeHue 1 3ammTa NpakTHYecKol paboThI
No3 «KpyroBopoT BeIIECTB M YHEPTUU B IKOCH-
cTemMe»

- OnenuBaemMas nuckycens 1o T. 4.3, 4.5

- BrimonHenue u 3ammra NpakTHYeCKON paboThI
No4 «OT1x0mB1 TPOU3BOACTBAY

- BrimonHeHue u 3ammra 1a00paTopHOIl paboOTHI
No2 «YmMcTBeHHas1 pabOTOCTIOCOOHOCTHY
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IIpodeccuonanbHbIe
NeTeHINM:

KOM-

IIK 3.1. Pa3zpabatpiBaTh

CTPYKTypHBIC, (YHKIIMOHATbHBIC U

MPUHIUINAIIBHBIE  CXEMBbI
CTEUIINX
AJICKTPOHHBIX IPUOOPOB U

YCTPOWCTB

npo-

- MpUOOpETEeHHE OIbITa MPUMEHEHHUS OCHOBHBIX METOOB
HAYYHOTO IMO3HAHMS, MCIIOJIB3YEMbIX B OHONOrHU: HaOoe-
HUS U OIIMCAHUS KUBBIX CUCTEM, IIPOIIECCOB U SIBJICHUM;

- OpraHu3alMy U MPOBENEHUS OMOJOTMYECKOr0 3KCIEPUMEH-
Ta, BBIIBM)KCHHS TUIIOTE3, BBISBICHUS 3aBUCHUMOCTU MEXIY
UCCIIEyEMbIMU BEIMYMHAMM, OOBSICHEHMS IOJIyYEHHBIX pe-
3ylbTaTOB U (OPMYIUPOBAHUS BBHIBOJIOB C HCIOJIH30BAHUEM
HAaYYHBIX OHSATUN, TEOPUHN U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUW KPUTUYECKU OIICHUBATh WH-
dbopMaro OHOIOTHYECKOTO COACPXKAHKS, BKIFOYAIOULYIO
TICEBJIOHAYYHbIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (Cpen-
CTBa MaccoBOW MH(pOpMALNY, HAYYHO-TIOMYJISIPHBIE MaTepua-
JIBI);

- MHTEPIPETUPOBATh ITUYECKUE ACHEKThl COBPEMEHHBIX HC-
CJIeIOBaHMM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;
-paccMaTpuBaTh II0OAbHBIE 3KOJOTHYECKUE MPOOJIEMBI CO-
BPEMEHHOCTH, (POpMUPOBaTH MO OTHOUIEHUIO K HHUM COO-
CTBEHHYIO MTO3ULIUIO;

- ¢(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE TUCH-
MEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE OMOJIOIMUECKOM
MH(pOpMAaIUU U3 HECKOJIIBKMX UCTOUHUKOB, IPAMOTHO UCIIOJNb-
30BaTh NOHATUHHBIN anmnapar OMOJOTHH.

- Tecro 1. 4.4

- BeinosiHeHne U 3ammTa NpakTHYecKoi paboThl
No4 «OTx0/bI TPOU3BOACTBA»

- OnenuBaemMas 1ucKkyccus mo T. 4.5

- BrinoniHenue u 3ammra 1a00paTopHOil paboThI
No2 «YmcTBeHHast pabOTOCTIOCOOHOCTHY

- Boimonnenue keiica Ha aHanu3 uHGOPMaLUU O
HAy4YHBIX JOCTHXKEHHMSIX B 00JIaCTU T€HETHYe-
CKMX TEXHOJIOTMH, KJIE€TOYHON WHKEHEpPHUH, IH-
IIEBBIX OMOTEXHOJOrMil (Mo rpynmnam), mnpea-
CTaBJICHUE PE3YJIbTATOB PEUICHUsI KEICOB MO T.
51,52
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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*

Ty

Cemunap (mebaThl AMCKYCCHS, KPYIJIbIHA C [lepeuens Tem 115 u3yueHus U(UIK) 0OCYKIACHUS*

CTOJI)

KonTponbnas pabota KP KoMmieKT KOHTpOIbHBIX 33JIaHUi 110 BapUaHTaM

TectupoBanue T KoMIUIEKT TECTOBBIX 3aJaHUI 110 BAPUAHTAM

[IpakTuueckas pabora I1P Homep u HanMeHOBaHWE MPAKTUYECKOW pabOThI, CChUIKA Ha METOJUYECKHE
yKa3aHus 110 BbITOJIHEHUIO [1P.

Jlaboparopnas pabota JIP Homep u HaunmeHoBaHue 1a00paTOpHOM pabOTHI, CChUIKA HA METOJIUYECKHE
yKa3aHus 110 BbINOJHEHUIO JIP.

3agaHusT THUIOBEIE 3T KoMmnekT THITOBBIX 3aJaHUMI

TBopueckue 3amanus T3 [IpumepHast TemMaTHKa TPYNIIOBBIX W/WINW UHIAUBUIYaTbHBIX TBOPUYECKUX 3aJa-
1505071

Keiic (cutyarnmonHoe 3a1anue) K 3amaHus A7 pelieHus Keiica (KOMIUIEKT CHUTYAI[MOHHBIX 3aJaHuii). OOpasibl

CUTYAallMOHHBLIX 3a/1a4

13




1.4. ConepxaTeibHO-KOMIIETEHTHOCTHASI MATPHUIIA OLIEHOYHBIX CPEICTB TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U NIPOMEKYTOYHOM aTrTecTanuu o yueOHoi qucuumiude OO/ 07. buosorus

Texkyuuii KOHTPOJIb

HpOMe)RyTO'{Haﬂ aTrrecranus

DJIeMeHT Y4eOHOM I1CUMILTHHbI Koxu1 mposepsi- Koxa onenou- Koawt nposepsi- Kon one- ®opma KoH-
€MbIX HOTO CpeIcTBa €MbIX HOYHOI'0 TDOJIS
OK, IIK P OK, IIK cpeAcTBa P
Pazgea 1. KiieTka — cTpyKTYpHO-PYHKIMOHAJIBHAS €JUHUIA KUBOT0
Tewma 1.1. buonorus kak Hayka. OOmas OK 02 aT OK 02 T
XapaKTePUCTHUKA KU3HU
Tema 1.2. CTpykTypHO-(PYHKIIMOHAJIEHAS] OPTaHU- KP.C
3a1us KJIETOK 0K 01,02,04 3TJIPLT3 OK 01,02,04 T
Tema 1.3. CTpyKTypHO-(pYHKIMOHAIbHBIE (DAKTOPHI
HACIIEICTBEHHOCTH OK 01,02 KP,0,3T OK 01,02 T, 3T
Tewma 1.4. OOMeH BelIecTB U MpeBpaIieHUE YHEPTUU
beBp P OK 02 KP,0,3T OK 02 T .
B KJICTKC KOMIIIICKCHBIN
Tema 1.5. )KuzHeHHbIl IMKIT KIETKU. MuTto3. Men- A, sater
03 OK 02,04 KP,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 pacTEHUM, KUBOTHBIX U
OK 02,04 T3,T OK 02,04 T

YCJIOBCKA

14




Tema 2.4. 3aKOHOMEPHOCTH HACJICIOBAHUS

OK 02,04 3T,0,T,ITP1 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 OK 01,02,04 T
Pasznen 3. Teopus 3BoJrouuu
Tema 3.1 HcTopus 3BOIIOIUOHHOTO yueHUs. MUK-
OK 02,04 0,3T,T3 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,I1P3 OK 01,02,07 T
Tema 4.3 buocdepa - rnobanbHas 3K0JIOTHYECKast
OK 01,02,07 CT OK 01,02,07 T
cucrema
Tema 4.4 BausHHe aHTPOIIOTEHHBIX (PaKTOPOB Ha OK 01,02,04,07 T 1IP4 OK 01,02,04,07 T3T
ouochepy IK 3.1 ’ IK 3.1 ’
Tema 4.5 Bauguue cormaibHO-IKOJIOTHYECKUX OK 02.04.07 OK 02,04,07
P C,JIP2 K 3.1 T
(akTOpOB Ha 3A0POBBE YEIOBEKA MK 3.1
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Pa3znea S. buoJsiorus B :KM3HHU

Tema 5.1 BHOTEXHOIOTUY B JKU3HU KAXKIOTO OK 01,02,04 OK 01,02,04
K 3.1 K 3.1

Tema 5.2 BUOTEXHOJIOTUU U TEXHUYECKUE CUCTEMBI OK 01,02,04 OK 01,02,04
K 3.1 K 3.1
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2. KOMIIVIEKT KOHTPOJIBHO-OHEHOYHbIX CPEACTB AJIs1
TEKYIIETI'OKOHTPOJIAYCIIEBAEMOCTHU 110 YYHEBHOU JTUCIUITVIMHE

KoHTposnb u olieHKa pe3yabTaToB ocBoeHHs yueOHou aucuuruinabl OO/.08 buo-
JIOTHS OCYIIECTBIISIETCA MPENOo/IaBaTesieM B MPOIIECCE:

— MPOBEJEHUSI YCTHOTO UM MUCBMEHHOTO OMpoca Mo TEME;

— BBINIOJIHEHUST 00YUYaIOMIMMUCS KOHTPOJBbHOU pabOThI IO pa3ieiy;

— BBINOJIHEHUS U 3alIUThI JA0OPATOPHBIX U MPAKTUYECKUX PAOOT;

— BBINOJHEHUS! TBOPUECKUX PabOT, TUMIOBBIX 3aJJaHUM;

— TECTUPOBAHUS 10 OTJEIBHBIM TEMAM U pa3JiesiaM.

Yemuwvii unu nucomennviii onpoc MpOBOAUTCA HA MPAKTUYECKUX 3aHITUAX U 3a-
TparuBaeT TEMATUKY NPEIIIECTBYIONIMNX 3aHATUH, JIEKIIMOHHBIA MaTepual U IO3BOJSET
BBISICHUTh OOBEM 3HAHUU CTYyJCHTA MO OMPEACIICHHOW TeMme, pasneny, mpodiieme. YcCT-
HBII1 onpoc B popMe cobecenoBanus -crenuanbHas Oecena mpenojaBaress ¢ 00ydaro-
IIMMCS HAa TEMBI, CBSI3aHHbBIE C U3YYaeMOU TUCLUUIUIMHOMN, U pACCUNTAHHOE HA BBIACHEHHE
o0beMa 3HaHUI 00yYaroIIerocs MOONpPeIeICHHOMY pa3ielly, TeMe, IpoOJieMe U T.11.

Tunosoe 3adanue - CTAaHJAPTHBIE 33/1aHUA, TTO3BOJISAIONINE TIPOBEPUTH YMEHHE pe-
math Kak ydyeOHble, Tak M npodeccuoHanbHble 3agaun. ColepikaHue 3aJaHui JTOJKHO
MaKCHMaJIbHO COOTBETCTBOBATh BUIaM MPO(HECCUOHAIBHOM J1EATEIbHOCTH.

Pa3nnuaroT pa3HOYpOBHEBBIE 3a/1a4 U 33JaHUS:

a) 03HaKOMUTEJIBHOI'0, O3BOJIAIOIIME OLICHUBATh U TUArHOCTUPOBATh 3HAaHUE (haK-
TUYECKOro Matepuana (6a30Bble MOHATHS, AITOPUTMBI, (DaKThl) 1 YMEHUE MIPaBUIIBHO UC-
MOJIb30BaTh CIEUUAILHBIE TEPMHUHBI U MOHATHS, Y3HABAaHUE OOBEKTOB M3YUYECHUS B paM-
KaX OMNpEeJEJICHHOro pa3jesia JUCIUIUINHBL

0) penpoOAYKTUBHOTO YPOBHSI, MTO3BOJISIOIINE OLICHUBATh U JUArHOCTUPOBATH YMeE-
HUS CUHTE3UPOBATh, AaHATU3UPOBATh, 0000ATh (HAKTUUECKUH U TEOPETUUYECKUU Mate-
puai ¢ GopMyJIMpPOBAaHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM TPUYUHHO-
CJICJICTBEHHBIX CBS3CH;

B) MPOXYKTUBHOI'O YPOBHS, NO3BOJISIOIIME OLEHUBATh U JMAarHOCTHPOBATH yMe-
HUSl, UHTETPUPOBATh 3HAHUS PA3NIUYHBIX 00JIacTed, apryMEHTHpPOBaTh COOCTBEHHYIO
TOYKY 3pEHHUSI, BHIIIOJIHATH IPOOJIEMHBIE 3aJaHUSI.

[TpogykToM camMocCTOSITENBbHOM PabOTHI CTYAEHTA, SIBISIETCA U cOoOOujeHue ¢ npe-
3enmayueu, TpencTapistoniee co00il KpaTKoe HU3JI0KEHHE B MHUCbMEHHOM BHJE IOJY-
YEHHBIX  PE3yJIbTaTOB  TEOPETUYECKOTO  aHalu3a  ONpeAesieHHOW  y4eOHo-
HCCIIEIOBATENIbCKOM TEMBbI, TJI€ aBTOP PACKPBIBAECT CYTh HCCIeayeMOol MpoOIeMbl, MpH-
BOJUT Pa3IMYHbIE TOYKU 3PEHUS, a TAK:Ke COOCTBEHHBIE B3IJISAIbI HA HEE.

Tecmuposanue TpencTaBigeT cOOOM CHUCTEMY CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
MO3BOJISIONIYI0 aBTOMATU3UPOBATh MPOUEAYPY HU3MEPEHUS YPOBHS 3HAHUW W YMEHHM
oOy4Jaronierocs, HapaBJIEHO HAa MPOBEPKY BJIaJCHUS TEPMUHOJIOTMYECKUM anmnapaTroM u
KOHKPETHBIMU 3HAHMSIMU MO JUCHUIUIMHE. TecThupoBaHUE MO TEeME, pa3lelny 3aHHUMaeT
yacTh ydyeOHoro 3ausAtus (10-30 MUHYT), TPaBUIBHOCTb PEIICHUS pa30oUpaeTcs Ha TOM
KE WIH CIEAYIOLIEM 3aHATUH; YaCTOTa TECTUPOBAHUS OIPEAEISIETCS MPEOAaBaATEIEM.

TecTupoBaHue 1o TemMam, pasjeiaaM NPOBOAUTCS B MHMCbMEHHOM BHJIE WM B KOM-
NBIOTEPHOM C TIOMOIIBIO TECTOBOM 000JI0YKM MM pa3pabOTaHHBIX MpernojaBaTesieM Te-
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CTOB C MCIOJIb30BaHUEM CIEIHAIN3UPOBaHHBIX cepBucoB (Google-hopMbl u ap.), B KO-
TOPBIX Oauibl (POPMHUPYIOTCS aBTOMATUYECKH U MEPEBOASATCS B CUCTEMY OLIEHOK IMPEro-
JaBaTeJIeM B COOTBETCTBHUU C YTBEPKICHHOMN IIKAJION OIEHUBAHMUSI.

Konmponvnas pabota sBAsieTCS CPEICTBOM MTPOBEPKU  YMEHUN TMPUMEHATH I10-
JyYEHHBIE 3HAHUA JIJIS PEIICHUs 3a/1a4 ONPeIEICHHOTO THUIIA 110 TEME WM pa3Jieny.

Keiic-3a0anusa nipeacrasiser coboi mpobIeMHOE 3a/laHUE, B KOTOPOM 00yUaroIe-
MyCsl PeIJIaraloT OCMBICIUTh pealbHyl0  MpOo(ecCHOHATbHO-OPUEHTUPOBAHHYIO CUTY-
aInio, HEOOXOAUMYIO IS PEIICHUs JAHHON MPOOIEMBI.

Teopueckoe 3a0anue 3TO YaCTUYHO PETIIAMEHTUPOBAHHOE 3a/laHue, UMEIoIee He-
CTaHJIaPTHOE PEIICHHE U MO3BOJSIONIEe TUArHOCTUPOBATh YMEHUS, UHTEIPUPOBATH 3HA-
HUSl Pa3IMYHBIX 00JacTei, apryMEeHTHPOBATh COOCTBEHHYIO TOUYKY 3peHus. MoeT BbI-
MOJIHATHCS MHANBHUIYAIBHO WU TPYTIION 00yYaronInXcs.

Ilpaxmuueckue 3auamusi IPOBOAUTCS B YaChl, BBIJCIIEHHBIC YICOHBIM TIAHOM JIJIS
OTpabOTKHU MPAKTUYECKUX HABBIKOB OCBOCHUS KOMIETEHIUSMHU, U MPEJIOIaraiT aTTe-
CTalMIO BCceX 00YUYarOIUXCs 3a KaXK/10€ 3aHATHE.

B xozme mpakThueckoro 3aHATHS OOydYaromuecs MpuoOpeTaroT yMEHHUs, Mpery-
CMOTpPEHHbIE pabouell MporpaMMoN AUCIUIUIMHBI, y4aTcsl UCIOJIb30BaTh (HOPMYJIBI, U
MIPUMEHSTh Pa3IMuyHble METOJUKHU pacyeTa, aHAIM3UPOBATh MOJYYCHHBIC PE3yJIbTaThl U
JIeNaTh BBIBOJIbI, OMUPASICh HA TEOPETUUECKUE 3HAHUSI.

B xone nabopamopnoti pabomur obydaroniecss TprUOOPETaIOT YMEHHS, Mpey-
CMOTpEHHBIE paboyeil MporpaMMoOi JAUCHUIIINHBI, Y9aTCSd CaMOCTOSITENBHO paboTaTh C
o0opynoBaHuEM JTabOPaTOPHH, POBOAUTE IKCIIEPUMEHTHI, aHATU3UPOBATH MOTyUYECHHBIC
pe3ynbTaThl M JeNaTh BBIBOJBI, TOATBEPKIATh TEOPETUUECKHE TMOJIOKEHUs TabopaTop-
HBIM DKCIIEPUMEHTOM.

Coneprkanue, Tanbl MPOBEACHHUS] KOHKPETHOTO MPAKTUYECKOTO 3aHSITHUS WM Jia-
O6opatopHoii pabOTHI, KPUTEPUHU OIICHKU MPEICTABICHBI B METOJAMYECKUX YKa3aHUSIX TI0
BBITIOJIHEHUIO JTA0OPATOPHBIX, MPAKTUIECKUX padoT.

OT4er Mo MpakTUYEeCKOW M J1abopaTopHOM paboTe MPENCTaBIsCTCS B MEYaATHOM
BUJIe B (popmaTe, mpeayCMOTPEHHOM I1a0JIOHOM OTYeTa MO MPAKTUYECKOH, Jabopatop-
HOI pabore. 3anuTa oT4YE€Ta MPOXOIUT B (hOpME JOKIaaa O0YJAIOIIETOCs 1O BBIMOJTHEH-
HOI paboTe 1 OTBETOB Ha BOMPOCHI MpeEIogaBaTes.

B ciiyyae HeBBITIOJIHEHMS TPAKTUYECKUX 3a/IaHUK B MPoOIecce 00ydeHus1, UX HEe0O-
XOJIMMO «OTPabOTaTh» 10 KOMIUIEKCHOTO nuddepeHupoBanHoro 3adeta. Bua 3ananuii,
KOTOpBhIE HEOOXOAMMO BBIMOJHUTE U1l JTUKBUIAIMHM 3aI0JDKEHHOCTH OMpEesieTcs B
WHIUBUTYTBHOM TTOPSIIKE, C YIETOM MPUINH HEBBITIOTHEHUS.

dopma mpoBeneHNsT TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH U TIPOMEKYTOUYHOU aTTe-
CTalMu ISl 00y4YaroIUXCsl MHBAIUIOB M JIUIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3710-
POBBsI BRIOMpAETCA C YI€TOM MHAWBHIYATbHBIX MCUXO(U3HMUECKUX 0COOCHHOCTEH (yCT-
HO, MMCbMEHHO Ha OyMmare, MUICbMEHHO Ha KOMITbIOTEpE, B (POpMe TECTUPOBAHUS U T.I1.).
[Ipu HEeoOXoaMMOCTH OOYYAIOIIMMCS WHBAJIMAM U JIUIAM C OTPAHUYCHHBIMH BO3MOXK-
HOCTSIMU 3JI0POBbsI TIPEIOCTABIISETCS JOTIOTHUTEIILHOE BpEeMs JIJIsl TOJITOTOBKU OTBETA HA
KOMIUIEKCHOM J1((HEepeHIIUPOBAHHOM 3a4ETe.

2.1. OueHouYHbIE CPeCTBA JIsS MPOBEAEeHHUs TEKYIero KOHTPOJsI ycleBaeMo-
CTH
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Pa3nen 1. KiteTka — cTpyKTYpHO-(DyHKIIHOHAJILHAS €IMHULA KUBOTO

Tema 1.1. buoJsiorus kak Hayka. O01asi XapaKTePUCTHKA KU3HU
3ajaHus THIIOBLIE
3apanme 1. 3anonnute Tadnuiy «MeTo bl MUKPOCKOITMPOBAHUS» YKa3aB METO/IBI,
UX IOCTOMHCTBA M HEJIOCTATKHU, UCIIOJIb3Ys MaTepuall JIEKIUH, yueOHUKa, HHbIE HCTOY-
HUKU WH(GOpMAIIUH.

Tabnuna MeToabl MUKPOCKOIMPOBAHUS

Meton JlocTouHcTBa Henocratku

3apanme 2. 3anonHute Tabnuiy «Bkiaa ydyeHbIX B pa3BUTHE OMOJIOTHMY, YKa3aB yU€HO-
ro, BPEMEHHOM NepuoJi paboThl HAJl OTKPBITHEM M JIaliT€ KPATKYI0 XapaKTEpUCTUKY OT-
KpBITHSl, HCHOJB3YyS Marepuan JEeKUWWd, y4dyeOHUMKA, HWHbIE HMCTOYHUKHA HUH(}OpMa-
nuu.Heo6xoaumo npenoctaBuTh HHGOPMALIKIO 110 7 YYEHBIM.

Tabnuna Briiag y4eHbIX B pa3BuTHE OHOJIOTHHI

VYueHnslii Bpemennoii nepuon | Kpatkas xapakrepuctuka paboThl yue-
HOT'O

3aganue 3. 3an0JIHUTE CPABHUTEIBHYIO TAOIMILy CXOACTBA U PA3JIMYHUI )KUBOTO U HEXKU-
BOI'0, UCIIOJIb3Ysl MaTepua JEKIU, yueOHUKA, NHbIE ICTOYHUKHA HHPOPMALIUU.

Ta6nua CxoacTBa U pa3jin4vus ;KUBOT0 U HESKMBOTO

Kpurepun Kusoe Hexusoe
(OTIUUYUTENIbHBIC TPU3HAKH )
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Tema 1.2. CTpYKTYPHO-(PYHKIIHOHAILHAS OPTraHU3AIUA KJIETOK

JAMcKyccus mo BOnpocam JeKIuu

1. Ogun uccnenoBaTeNb YTBEPKIAJ, YTO UTOIIa3Ma 3YKAPUOTHYECKON KIETKU MO-
KET HOPMAJIBLHO (PYHKIIMOHUPOBATH 0€3 si/ipa; APYroi 3asBisiiI, yTo 0e3 sijapa HUToIia3ma
U KJIETKa B IIEJIOM MPEKpaTsIT cBoe cyiiecTBoBanue. KakoBo Baime mHeHue? CBOM OTBET
apryMEHTUPYHUTE.

2. Kakyro posp urpaet uToriasmMa B )KU3HU KIETKHA?

3. UTo MOXET MPOU30MTH, €CITM U3MEHHUTCS CTPOCHUE XPOMOCOM?

4. O0OBsCHUTE, TIOUYEMY ITUTOIUIa3MaTHYECKass MeMOpaHa BBIMOJHSIET pojb Oapbepa,
o0ecIeunBaroIIero N30upaTeIbHOS TPOHUKHOBEHUE BEIIECTB U3 BHEITHEH U BHYTPEHHEH
Cpelbl.

5. KakoBa ponb xomruiekca ['onbmxu B kieTke?

6. Kak moBnusier Ha KU3HENEATEILHOCTh KJIETKH YMEHBIIIEHHE B HEH KOJIMYECTBa
MUTOXOHJIPUIA?

/. Ha yeM OCHOBaHO JieJIeHHE BCEX KUBBIX OPraHM3MOB Ha JIBE IPYIIBI — MPOKAPHUOT
u 3ykapuoT? Ka BbI ymaete, moyeMy MMEHHO 3TOT NMPU3HAK, JIET B OCHOBY pa3JiejIeHUs
OpraHU3MOB Ha ATU TPYMIIBI?

TBopueckoe 3a1anue
Pa3pa0dorka MeHTaIbHON KapThl 10 KJIACCH(PUKANMH KJIETOK U UX CTPOCHUIO
HA MPO- U IYKAPHOTUYECKHUX H 110 HAPCTBAM B MMHM I'PyHIax
[Ipu BBINOJHEHUU CTYJEHTHI paclpeAeIsIoTCsl Ha Majble Tpynsl (1o 2-3 Jenose-
Ka).
[Ipu pa3paboTke peKOMEHYETCs UCOIb30BATh HHCTPYMEHTHI:
https://www.mindmeister.com
https://app.mindmup.comumu apyrue HHCTPYMEHTHI ISl CO3/IaHUsT MEHTATBHBIX KapT.
[Ipumep yacTh MEHTAIIBHOMN KApPThI:

CepaAEYHO-COCYAMCTAA CUCTEMA

nawesoq
HeayaO4YHO-KMNLLIEYHBIA TPAKT

KMWEYHUK ABEH3QUSTUNEPCTHAA KMWKE

JlaGopaTopHnasi padora Nel«Cmpoenue knemku u KiemouHbvle 6KI0YECHU)
CM. Metonuueckue yka3aHUsi MO BBINOJHEHUIO JIA0OpaTOpHIX paboT Mo AMCIH-
uHe «buonorusy/ coct. Ilerpukuna O.b., PKPUIIT, 2023r.
3ajaHus THIIOBLIE
[IpumepHbIii TepedeHb TEM ISl OATOTOBKM YCTHBIX COOOIIEHUN ¢ TPE3EHTALUEH |
1. BupycHble u 6akTepuagbHbie 3200JI€BaHUS.
2. OO01mue TpUHILIKIIBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX BEILIECTB.
3. Oco0eHHOCTH MPUMEHEHUS AaHTUOMOTHKOB.
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4. T'punm.

5. Koponagsupyc.
6. I'epmec.

7. BerpsHas ocma.
8. T'emarut B.

9. I'enatut C.
10. [Tormomuenur.
11. BUY. CITHU .
12. Kpachyxa

13. CBuHKa

14. Yyma.

15. Xonepa.

16. Cubupckas s13Ba.
17. Tybepkyies.
18.byTynu3m.

19. CronOHsK.

20. udrepus.

21. Tuzentupus.
22. Koxurom.

23. Ckapnatusa.
24. SI13Ba xkemyaka.
25.MUHEHTHT.

Tema 1.3. CTpyKTYypHO-(PYHKUMOHAIBHBbIE (PAKTOPHI HACJIEICTBEHHOCTH

YcrHblii (ppoHTaNBHBIN) OPOC

KakoBo cTpoeHne XxpoMocoMbI?

Kakne xpoMocoMbl Ha3bIBAIOTCSA TOMOJIOTUYHBIMU, HETOMOJIOTHYHBIMU?
UTto Takoe rariouHbIi Habop XPOMOCOM, TUTIIIOUIHBIN HAO0OP?

Uto Takoe HyKJIEOTU U U3 KAKMX XUMUUYECKUX KOMIIOHEHTOB OH COCTOUT?
Kakune KucimoTel OTHOCATCS K HYKIIEUHOBBIM?

I'ne B xnetke Haxoautces JIHK?

UYewm otnuuaercs crpoenue Hykineorn1oB JJTHK nu PHK?

UeMm otnuuaercs crpoenne mosnekys JJHK u PHK?

. Uto Takoe Tpumier?

10 OO0BsICHUTE CBOMCTBO OJHO3HAYHOCTH M€HETUYECKOI0 KOJIa.

11. O6bsiICHUTE CBOMCTBO BBIPOKIEHHOCTH T€HETUYECKOIO KOJIa.

12. Yro nazwiBaroT peruukaueit JJTHK?

13. Kakue stansbl BRIICTSIOT B IIpoliecce OMocuHTe3a Oenka’?

14. Oxapaktepu3yiTe 3Tan TPaHCKPHUIILIUH.

15. Oxapakrepu3yiTe Tam TPaHCISALNUH.

CoNOR~ODE

3agaHNsA THIIOBbIE
CocrasJjieHue rijoccapusi.
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CocraBbTe r10Cccapuii ¢ onpeeneHusIMu o Teme «CTpyKTypHO-(YHKITMOHATHHBIC

(bakTOphl HACTIEACTBEHHOCTHY, UCIIONIb3YsI MaTepUalibl JICKINHI, y4eOHUKH, CIIOBAPH.
[IpuMepHBIN NEpEYEHb TEPMUHOB:

HykJiIeMHOBBIE KACIIOTBI

Hyxneorup

Xpomocoma

Xpomarujaa

['omonoruyHbIE XPOMOCOMBI

Heromosiornunbeie XxpoMOCOMBI

["anouiHbI HAOOP XPOMOCOM

JurnnonaHeiii HAOOp XpOMOCOM

. AyTOCOMBI

10. Perummkanys

11. buocunTtes 6enka

12. Tpanckpuniius

13. Tpancasuus

CcoNOOR~ODE

Pemrenue 3a7a4 Ha onpeaesieHHe MOCAEA0BATEIbHOCTH HYKJICOTHA0B, aMHUHO-
KHCJIOT B HOPMe M B CJIy4ae H3MEeHEeHUs Mocje10BaTeIbHOCTH HyKiaeoTuaos JTHK.

3amaun 1J9 pelieHUs B KJacce ¢ mpenojaBaresieM

1. ®parmenT mouiekyisl JJHK nMmeer cnenyronyro HyKJI€OTHIHYIO TTOCIEA0BA-
tennbHOCTh: AT ALITATITHTHALTII'ALL. Onpeaenure HYKJICOTUAHYIO MOCIEA0BATEIb-
HOCTh (pparmenTa Monekysibl UPHK, cuntesupyromeiicss no npuBeeHHOMY (PparMeHTy
Mosekyiael JIHK, 1 aMUHOKUCIOTHYIO MOCIEA0BATEILHOCTh (hparMeHTa MOJUICIITH/IA,
KoJIUpytomerocst 3tuM (pparmerntom moJiekysisl uPHK.

2. @parMeHT MOJIEKYJbI MOJHUMNENTHIA UMEET CIEAYIONIYI0 aMUHOKHUCIOTHYIO
nociyenoBaTeabHOCTh: Met-Tup-®en-ILuc-Acn-Ban. Onpenenure HYKJICOTHIHYIO MO-
cleioBaTenbHOCTh (PparmMenta moisiekynsl UPHK, xomupytomiero npuBenaeHHbI dpar-
MEHT MOJIEKYJIbI mojunentuaa, u gparmeHT monekynsl JIHK, mocoykuBmumii Matpurieit
JUTsl cuHTe3a npuBeneHHoro ¢pparmenta mosuekyinsl ”PHK. Tlpu Bocco3pannu dparmenTa
mosiekynbel UPHK mmis xkaxaoro Tpuriera HCHOIB3YHTE MEPBYIO U3 YKa3aHHBIX B TaOJu-
[I€ TEHETUYECKOTO KO1a aMUHOKHUCIIOTY.

3. @parMeHT Hayajga I'eéHa MMEET CIEAYIOIIYHO IOCIEI0BaTEIbHOCTh HYKIIEO-
TUJIOB (BEPXHSIS 1IEITb — CMBICIIOBAsI, HUKHSISI — TPAHCKpUOUpyemasi):

5-HTAATTATALTTATATTTUT — 3

3 -TATTALOTATIALUTATHAATA -5

['en comepxuT MHPOPMATHBHYIO U HEMHGOPMATUBHYIO YaCTU JJISI TPAHCIISAIUU.
OnpenenuTe MOCIEA0BATEILHOCTh OCJIKa, KOJUPYEMYIO JTaHHBIM ()parMeHTOM, €CIU U3-
BECTHO, UTO MEPBasi aMUHOKKUCIIOTA B nojunentuae Mert. C Kakoro HyKJI€0TH/1a Ha4YlHa-
eTcst uHpopMaTUBHAS YacTh TeHA?

4, Ucxonnpiit pparment monekynsl JJHK umeeT crnemyromniyto mociaenoBaress-
HOCTh HYKJICOTHIOB (BEPXHSIS 1IETIb — CMBICIIOBAsS, HUKHSIS — TPAHCKpUOUpyemasi):

5- ATATTUTAOUTITIT — 3
3 - TUTALUTATT T ALLILL - 5
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Onpenenure aMUHOKUCIOTHYIO MOCJIENOBATENIBHOCTh nojunentuaa. Kakue nzMmene-
Hus npousoiayt B JIHK u uPHK, eciu B pesynbraTe 3aMeHBI OJHOTO HYKJICOTHIA
TPETh aMHUHOKHUCJIOTA 3aMEHUTCS HA aMUHOKHUCIOTY AcH? bnaromaps kakomy CBOM-
CTBY T€HETUUYECKOr0 KOJa OJIHA U Ta K€ aMUHOKHUCIIOTA y Pa3HbIX OPraHU3MOB KOIU-
pPYETCS OOHUM U TEM K€ TPUILIIETOM?
S. ®parment motiekyibl JJHK uMeer crenyromyro MmociaeqoBaTelIbHOCTh HYK-
JICOTUIOB (BEPXHSIS 1IENb — CMBICITIOBAS, HYDKHSISI — TPAHCKpUOUpyeMas ):
5- AUFATHATHTITHUTITA - 3
3 - TTUTUI' TATALITALAT- 5
[Toctpoiite mocnea0BaTeIbHOCTh AaMUHOKHUCIIOT BO (pparmente monumnentuaa. Ka-
KM€ M3MEHEHHUS MOTJIA MPOW30UTH B pe3yJbTaTe TCHHOW MyTalluu BO ¢parMeHTe MoJie-
kynsl JIHK, ecnu nsirast amuHokucnoTa B Oejike 3aMeHWIach Ha aMuHOKucI0Ty Ana? Ka-
KOE€ CBOWMCTBO T€HETHYECKOTO KOJa WUIIOCTPUPYET JNaHHAs MyTalus, NPUBOASIIAA K
BO3MOKHOCTH CYIIECTBOBAHHUS Pa3HbIX PparMeHTOB MoJiekyibl JJHK?
6. VYwuacrok monekynsl JIHK ( ogna nenouka) comepkut: 150 HyKI€OTHIOB —
A, 50 nykneotunoB — T, 300 nykneorunos — L, 100 nykieotunos - I'. Onpenenure : ko-
JUYECTBO HYKJICOTHI0B BO BTOopo 1ienu ¢ A, T, I, I u o011ee KoIn4ecTBO HYKJIEOTHUIOB
c A, T, I, I B iByx nensax JJHK.
7. JBe nenu JIHK yaepkuBaroTcsi BOZOPOAHBIMU CBSI3sIMU. OnIpeieuTe Yucio
BOJIOpOJHBIX cBA3el B 3Toi nenu [JHK, ecnu u3BeCTHO, 4TO HYKICOTUIOB C aJl€HUHOM
12, ¢ ryanunom 20.

3aga4un 1J151 CAaMOCTOSITEIBHOIO PelICHUsE

3amaun 1,2 aBngroTcs o0s3arenbHbIMU. [Ipy MX NpaBUIIBHOM BBITIOJTHEHUU MaKCH-
MaJIbHas OIIEHKA «4». 3afgaya 3 ABJs€TCS NONOIHUTENBHOM. [Ipy ee mpaBUIIBHOM BBINOJI-
HEHUHU paboTa OLIECHUBAETCS B «5» OAIIIOB.

Bapuant Nel

1. Omnpenenure cTpykTypy (pparmenta monekyinsl MPHK, ecnau Bropas uenb
Mozekyisl JJHK nmeet nykneotuanyto nociegoBarenbHocTs AITTIATTLII, a matpuueit
s cuaTe3a uPHK ciykut nepsas nens JTHK.

2. B nykneortunnoit mnocnenoarenbHocTd MPHKYYVYIAITIY npowusomuia
MyTaIusi, B pe3yibTaTe KOTOPOM TPETUH HYKJICOTHH ObLI 3aMeHeH Ha aaeHuH. Ompene-
JUTE aMUHOKHUCIIOTHBIM COCTaB HOPMAJBLHOTO W MYTAHTHOTO (PparMEHTOB TOJMIICTITH/I-
HBIX 1ienei. Micrnonp3yiiTe Tadauily TeHETUYECKOTo Koa.

3. Ucxonnswiit pparment mosexynsl JJHK umeer cieayromyro nocienoBaTeib-
HOCTb HYKJICOTH/IOB (BEPXHSSI LIEMb — CMBICJIOBAsI, HUXKHSISI — TPAHCKpUOUpyemasi):

5-ATATUI'TUITALTIT - 3

3 - TATUI'HATTIITT ALIA- 5
Onpenenure aMMHOKMCIOTHYIO TMOCIEAOBATEIBbHOCTh nonunentuaa. Kakue mameHeHus
morau npousonayt B JIHK, nPHK, ecnu B pe3ynbprare 3aMeHbl OJHOTO HYKJIEOTHAA TpPE-
Thsl aMUHOKHCJIOTA 3aMEHUTCS HA aMUHOKUCIIOTY Jlei? biarogapsi kakomy CBOWCTBY Te-
HETUYECKOTO KOJIa OJIHA U Ta K€ aMHUHOKHCIIOTA Y Pa3HbIX OPraHU3MOB KOJAUPYETCS OJI-
HUM U TEM K€ TPUILIIETOM?

Bapuant Ne2
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1. Omnpenennre aMUHOKHCIOTHBIN COCTaB (pparMeHTa MOJUMENTUIHON e,
ecnu ydacTok reHa Ha moiekyne JJHK umeer cimenyromyro mociaenoBaTreinbHOCTh HYK-
neotunoB: TATHAITTILI.

2. B 6uocunTe3e GpparmeHTa MoJeKyJibl OesKa y4acTBOBAIM IOCIIEA0BATEIbHO
monekysbl TPHK ¢ antukononamu LI'L, YIILI, I'THA, AT'A. Onpeaenute aMUHOKHCIIOT-
HYIO I1OCJIEOBATEIbHOCTh CUHTE3UPYEMOr0 (PparMeHTa MOJIEKYJIbl O€JIKa U HYKJICOTHI-
Hyl0 mnocienoBarenbHocTh yyactka MPHK, B xoTopoil 3akoaupoBaHa uH(oOpmanus o
MEPBUYHOMN CTPYKTYype PparmeHTa OGenka.

3. Ucxomusiii pparment monexkynsl JJHK umeeT ciemyromiyio mocieaoBareib-
HOCTb HYKJIEOTUOB (BEpXHSS LEMIb — CMBICIIOBAs, HUKHSS — TPAHCKpUOUpyemasi):

5- ATHATITATIUTHTI- 3

3 -TUI'TALUTALT'ATALL -5
B pe3ynbrare 3amensl oqHoro Hykieotuaa B JJHK tpeTes amunokucnora Bo pparmenTe
IIOJIMIIETITH/Ia 3aMEHUJIAaCh Ha aMUMHOKUCIOTY Ana. Onpenenure aMMHOKHUCIIOTY, KOTOpast
KogupoBasiachk 10 mytanuu. Kakue uzmenenus npousounnu B JIHK, uPHK B pesynbrare
3aMeHBbI OJTHOTO HyKJIeoTuaa? brarogaps KakoMy CBOMCTBY F€HETHYECKOTO KOJA OJHA U
Ta K€ aMUHOKHUCJIOTA y Pa3HbIX OPraHU3MOB KOJUPYETCS OJHUM U TEM K€ TPUILIIETOM?

Bapuant Ne3

1. ®parmeHT oaHou U3 nene [JHK umeeT nocnenoBatebHOCTh HYKJICOTHIOB
THAITATITHATI. Onpenenute nocinenoBarenbHOCTh HykieoTuaoB MPHK u mopsamox
PAacmoJIOKEHUSI AMUHOKHUCIIOT B COOTBETCTBYIOIIEM MOJMUIEITUE.

2. ®parmeHnT oanou u3 nemnet [JHK nmeer nmocnenoBaTenbHOCTh HYKIEOTHIOB
I'HI'TUI' TTAAAA. B pe3ynprare MyTallid BTOPOM U YETBEPTHIA HYKICOTHUABI TOMEHS-
nuch mectamu. OnpenennuTe aMUHOKHCIOTHYIO MOCJIEA0BATEIIBHOCTh CHUHTE3UPYEMOTO
MYTaHTHOTO ¢parMeHTa MOJIEKYJbl Oejika U HYKJICOTUIHYIO MYTaHTHYIO MOCIIEI0Ba-
tenbHOCTh yuacTka UPHK, B xoTOpoii 3akoaupoBana nHdopmaius o mepBUYHON CTPYK-
Type pparmenTa Oenka.

3. O®parmenT mouiekynsl [JHK umeer cienyroniyto mocienoBaTenbHOCTh HYK-
JICOTHIOB (BEPXHSIS IIENb — CMBICTIOBAs!, HIDKHSISL — TPAHCKpUOUpyeMasi):

S-HAOMATTOTOTITH — 3

3 -TTIUTUATATALUI'L- 5
[TocTpoiiTe mocnea0BaTeIbHOCTh aMUHOKUCIIOT BO (parMenTe nosmnentuaa. Kakue us-
MEHEHUSI MOTJIM IPOU30HTH B pe3ysibTaTe T€HHOW MyTaluH BO (PparMEeHTE MOJIEKYJIbI
JIHK, ecnu BTOpas aMMHOKHCIIOTa B O€Jike 3aMeHWJIach Ha aMHUHOKUCTOTY Ban? Kakoe
CBOMCTBO T'€HETHMYECKOrO KOJla WUIIOCTPUPYET AaHHAS MyTalMs, NPUBOIAIIAS K BO3-
MOYXHOCTH CYIIIECTBOBAaHMS pa3HbIX (parMeHTOB MoJiekyibl JJHK?

Bapuant Ne4
1. O®parmenT ogHou u3 nemner [JHK umeer nocnenoBarebHOCTh HYKJIEOTUIOB
OTUI'TIAALOITTL. Onpenenure nociieqoBarebHOCTh HykIeoTHA0B UPHK 1 mopsinok
PaCIOJIOKEHUSI AMUHOKHUCIIOT B COOTBETCTBYIOIIEM MOJIUMEHTHUIE.
2. B 6uocunTese gparmenta MoJieKyIibl Oeska y4acTBOBAIM MOCIEA0BATEIHHO
Mozekyasl TPHK ¢ antukononamu AT'LL, T'II, YA, III'A. Onpenenure aMUHOKHUCIIOT-
HYIO TIOCJIEIOBATEIFHOCTh CHHTE3UPYEMOTO (hparMeHTa MOJICKYJIbI Oellka U HyKJICOTH/I-
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HyI0 mocnenoBatenbHOCTh yyacTka UPHK, B xotopopit 3akoaupoBana uHdopmamus o

NEPBUYHON CTPYKTYype dhparmMeHTa Oeska.

3.

@parmenT mosekynsl JJHK nmeer crenyromyro MmociaeaoBaTeabHOCTh HYK-
JEOTUI0B (BEPXHSS LIENb — CMBICIIOBAs, HUXKHSS — TPAaHCKpUOUpyeMasi):
S-HATTALUI'OTITHI TL- 3
3 -TTHATTHUIAOUITIAT-5
[TocTpoiite nocnenoBaTeIbHOCTh AMUHOKUCIIOT BO (pparMeHTe MONMIENTUAA, 000CHYITE
cBou AenctBus. Kakue n3MeHeHuss MOIUIM ITPOU30WTH B PE3YJIbTAaTe TEHHOM MyTalluu BO
dbparmente monekyasl JIHK, ecnu TpeTbss aMuHOKHCIOTAa B OCNIKE 3aMEHIIIACh HA aMU-
Hokucnoty ['mu? Kakoe cBOMCTBO r€HETHUYECKOr0 KO/Ia WILTIOCTPUPYET JTaHHAs MyTallMs,
MPUBOIAIIAS K BO3SMOXKHOCTH CYIIECTBOBaHUS pa3HbIX (pparmentoB monekyinsl JJHK?

Tema 1.4. O0OMeH BeniecTB U NPpeBpallieHUe YJHEPTUN B KJIETKe

Ycrubii (GpoHTANBHBIN) ONIPOC
UTO Ha3bIBAIOT TNIACTUYECKUM OOMEHOM B KJIETKE?
Urto Takoe accuMuisIus’?

ocoNOOR~LODE

Kakwne BCIICCTBA O6p&3YI-OTC5I B IIPOLCCCC aCCI/IMI/IJIHI_[I/II/I?

Uto Takoe AUCCUMMIIALISA?
KakoBbl KOHEUHBIE TPOAYKTHI TUCCUMUIISIIIUUA OCITKOB, )KUPOB, YTIIEBOI0B?
B kako¥li opraHeie paCTUTENIbHON KJIETKU COAEPAKUTCS XJI0POPHILI?
N3 xakux ¢a3 cocrout nporuece porocunresa’?
Yrto takoe ¢hoToIU3 BOAKI?

. Yrto oOpazyeTcst B mepuo]l MPOX0KIECHUS CBETOBOM (ha3bl (poTocuHTE3a?

10 Kakue opranuzmbl Ha3bIBAIOT ABTOTPOPHBIMU?
11.0OT1Kyna moay4aroT OpraHu4IeCcKHUe BEIIECTBA reTepoTpodHBIC OPraHU3MbI?
12.Yem nutaroTcs canpouThl, mapa3uThl?
13.Kaxoga pons JJHK B mpouiecce 6uocunTesa o6enka?

14 .Kaxoga pons n”PHK B nporecce 6uocunrtesa 6enka?
15.Yemy cootBeTcTBYyeT paszHooOpazue TPHK u kak 3TO BBIpaKEHHO KoJude-

CTBEHHO?

16.Kakoii mporiecc mporucxoauT B pubocomax u kakoBa pois pPHK?

17.HazoBuTe 3TaIlbl 3HEPreTHUYECKOro ooMeHa?
18.Yto Takoe OpoxeHue?

19.Kakue Buabl OpoKeHUs Bbl 3HAaETE?
20.Ha xaxoM »Tarme u mpu Kakux yCJIOBHSIX MPOUCXOAUT Mpoliecc OpokeHus?
21.Yem 3aBepuiaeTcsi IpoLecc YHEPreTHYecKoro oomMena?

3ajaHus THIIOBLIE

3ananme 1. 3anomnute Tabnuiy «CpaBHUTENbHAS XapaKTEPUCTHKA TUIIOB OOMEHa
BEILIECTBY

[Tpoueccsl

Ortansl

Mecto
MpoTEeKa-

YcaoBus
MpOTEKa-

VYuyacTBylo-
e

Cytb
pOTEKAl0-

Pesynb-
TaT
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HHA HHA BCIICCTBA IuXx mIpo-
HECCOB

buocunres

Oeika

Tpanckpunuus
(nepenuceiBa-
HHUE)

Tpancasuus
(nepenaya)

dorocunres CaeroBas

TemHoBast

DHepreTuye- | (moaroroBu-
CKUii 0OMeH TeJbHas - UIIe-

BapEHUE)

Il (6eckucnopo-
HOE OKHUCIICHHE -
TJTUKOJIN3)

Il (kucmopoaHoe
OKHCJICHHE - KJIe-
TOYHOE JIBIXaHUE)

Tema 1.5. JKnzneHHbINH HUKJI KjJaeTKH. MuTo3. Meiio3

Bonpocs! aj1s1 00Cy:KIeHUSA:

1.
2.

o 0k w

8.
9.

Kakwne Tumel geneHus KIeTOK BaM U3BECTHBI?

UeM OTIIMYAETCSA aMUTO3 OT JIPYTUX TUIIOB JICJICHUS KJIETOK M JJIsl KAKUX Opra-
HU3MOB OH XapaKTepeH?

Yrto Takoe MHUTO3?

KakoB Ononorndeckuii CMbICII MUTO3a?

[ToueMy K Hauary MUTO3a XPOMOCOMBI COCTOSIT U3 IBYX XpOMaTH?

K kakomy y4acTKy XpOMOCOMBI MMPUCOETUHSAIOTCS HUTH BEPETEHA JIEJICHUS BO
BpeMsi MuTO3a?

CKOJIBKO KJIETOK M ¢ KAKUM HaOOpPOM XPOMOCOM O0pa3yrOTCs B pe3yJIbTaTe MU-
TO3a?

Kaxkwue mporiecchl MPOUCXOIAT B pa3IMIHBIX (pazax MuTosa?

JIs Kakux KJIETOK XapakTepeH Meio3?

10.Kakue XxpoMOCOMBI Ha3bIBAIOT TOMOJIOTMYHBIMU ?

11.Ha xakue ¢a3bl genar meiio3 lu meiios 117

12.CKOaBKO KJIETOK U ¢ KaKUM HaOOpOM XpOMOCOM TOJTYy4YaeTCsl B Pe3ysibTaTe

menosa?

13.IIpoucxoaut mu cunte3 JIHK u yaBoenue xpomocom nocie meiosa |?

14.YTo Takoe KOHBIOTallUA XpOMOCOM, KOrla OHa IIPOUCXOANUT U KAKOBO €€ 3HAYC-

Hue?

15.Kakue XxpoMocoMBbI pacxoAsaTcs K moJirocaM B aHadaze?
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16.B yem oTiimure MUTO3a OT Meio03a?

17.YT0 Takoe raMeToreHes3, CriepMaToOreHe3, OBOreHe3?

18.Kakue sTansl BBIEIAIOT B Ipoliecce rameTorenesa? Uto npoucxoauT Ha 3TUX
sTanax?

19.Kakoe xonm4ecTBO raMeT oOpa3yercs MpH criepMaToreHe3e, OBorenese?

20.KakoB XpOMOCOMHBII HAOOp rameT?

21.3aueM HY>XHBI peIyKLIHOHHbBIE TebIIa?

TBopueckoe 3a1aHue

Pa3pa6oTka JieHThl BpeMeHH KU3HEHHOT0 IUKJIA.

3a cTyZIeHTOM 3aKpeIuIsieTCsl OJIMH U3 BapUAHTOB 3a/IaHUA:
CocTaBUTb JIEHTY BPEMEHH MHUTO3a

2. CocTaBUTH JICHTY BpeMEHU MeHo03a

=

[Ipu pa3paboTke peKOMEHIYETCs HCIOIb30BATh HHCTPYMEHTHI:

Taxoke J€HTY BpeMEHH MOYKHO COCTaBUTh Ha TETPATHOM, ATbOOMHOM, BATMaHCKOM
JIUCTE, B DJIEKTPOHHOM (popMmare.

TumnoBble KOHTPOJILHbIE 3a[IaHUA JJIS OUEHKH YMEHHH, 3HAHUM, NMpaKTU4de-
CKOI0 ONbITa, KOMIIETEHIINIA:
Kontponbnas pabora Nel
MonekysipHbId YPOBEHb OPTaHU3ALUU )KUBOTO

[{ens paGoThI: 3aKpeIuieHNe 3HAHUN TEOPETUUYECKUX TTOJIOKEHUH 110 pa3ieny
«Knetka — cTpykTypHO-(yHKIIMOHATBHAS €UHUIIA YKIBOTO)
Bpewms Beimonnenus: 80 MuH
Bapuant Nel
1. Beaku, cnocoonsle yckopamp XxumuuecKue peaKyuiu, 6blNOJIHAIOM 6 KilemkKe QyHK-
uumw —
1) ropMOHaNBHYIO
2) TPaHCHIOPTHYIO
3) KaTaTuTUYECKYIO
4) uapopMaIMOHHYO
2. Cmpyxkmypa moaexkyaot /IHK npeocmaensem coboii
1) nBe cnupanbHO 3aKpyUYEHHBIE OJIHA BOKPYT APYroi MOTUHYKICOTUAHBIE HUTH
2) OJIHYy CIIUPATBHO 3aKPYUYEHHYIO TMOJUHYKICOTUIHYIO HUTh
3) IBe cnupaibHO 3aKPYYEHHBIE TOJIUIENTUIHBIE HUTH
4) oiHy TIPSAAMYIO MOJUTICITUAHYIO HUTh
3. Hazoeume opzanuuecKkue coeOUHeHUus, KOmopbvle cO0epIHcamcs 6 HCU6OmHoul Kiem-
Ke 6 Haudobuiem Koauvecmaee
1) yrieroabl
2) UMb
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3) 6enku
4) HyKJIEMHOBBIE KUCIOTHI
4. Tepmunupyroujue K00oHwvl — mpuniemul (KOOOHbL),
1) He KogupYyIOIIKe AMUHOKHUCIIOT
2) Ha KOTOPBIX KOHYAETCS TPAHCKPHUIILIHS
3) Ha KOTOPBIX HAYMHACTCS TPAHCKPUIIIIUS
4) Ha KOTOPBIX HAUUHAETCS TPAHCIISIUS
5. Knemku npokapuom, mak ce Kax u 3yKapuom umeiom
1) MuTOXOHIPUU
2) mIa3MaTU4ecKyr0 MEMOpaHy
3) KJIETOYHBIN UEHTP
4) nuImeBapuTEIbLHBIC BAKyOJIH
6. K npokapuomam omnocamcsa Kiemku
1) KUBOTHBIX
2) uranobakTepui
3) rpuboB
4) pacteHuit
{. Kakyto ghynkuuio evinoinaem aopo
1) orpaHMYMBAET U 3alTUIIACT KJIETKY OT BO3JICHCTBUN OKPY>KAIOIIEH Cpebl
2) peryiaupyeT npolecchl 0OMeHa BEIECTB, MPOTEKAIOIINX B KIETKE
3) OKuCHSeT OpPraHMYeCcKUe BEIIECTBA
4) cUHTE3UPYET KHUPbI
8. Xnoponnacmot ¢ omauuue om Mumoxonopuil umeromcs 6 KiemKax
1) rpubos
2) KMBOTHBIX
3) Bomopociei
4) Bcex OakTepwuii
9.Hazoeume ocobennocms 00MeHa 6euiecme HEeKOMOpPyIX OP2AHU3MO8, NO HATUYUIO
KOmOpOIl ux HA3b16A10M 2emepompohusimu
1) cuHTE3UPYIOT OpraHMYECKUE BEIIECTBA U3 HEOPTAaHUUYECKUX
2) pacLIEIUIAIOT OPraHUYECKUE BEIIECTBA JO HEOPTraHUYECKUX
3) CHHTE3MPYIOT HOBbIE OPraHMYCCKHE BEIECTBA, MPEoOpa3ysi OpraHuYeCKHe Be-
IIECTBa APYTHX OPTaHU3MOB
4) ciocoOHBI K META00IU3MY
10. Oomen éewecme u npespawienue IHepzUU — IMO
1) COBOKYITHOCTh XUMHUYECKHMX PEAKIIUA, TPOTEKAIOITNX B KICTKE
2) COBOKYITHOCTb PEaKIMil OKHUCICHUSI OPTaHUYECKUX BEIIECTB
3) COBOKYMHOCTb pEaKIIMii CHHTE3a OPraHUYE€CKUX BEIIECTB
4) cuHTE3 OPraHMYECKUX BEIECTB B KJIETKAX PACTEHUN U3 YTJIEKUCIIOrO ra3a U BOJbI
11. Cosoxkynnocms peakyuii cunmesa OpeaHUYeCKUX 6euwyecme U3 y2ieKucioz2o 2a3a u
6000l 6 KIeMKaxX pacmeHnuil, UOYuWUX ¢ UCHOJIb308AHUEM IHEPLUU COTIHEYHO20 C8emd, -
IMo
1) sHepreTuueckuit oOMeH
2) boTocunTe3
3) meTaboau3m
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4) npIxaHue
12. B x00e niacmuueckozo 00meHa Kiemka noiyuaem
1) MuHepasIbHBIC BEllleCTBa
2) CTpOUTEINIbHBIN MaTepHal
3) Bony
4) aMMHOKHCJIOTBI
13. B pe3ynomame mumo3a 4uucio Xxpomocom é Kiemkax mea
1) ymenpmiaeTcst BiBoe
2) yBEIUYMBAETCS BJIBOE
3) coxpaHsieTcss HEU3MEHHBIM
4) u3MeHsieTCA CIy4ailHO
14. B kakom omeeme npasunbHo yKa3ana nocaedo8amenbHocms hpaz mumosa
1) metadaza, npodasa, Tenodasa, anadasza
2) npodasa, anadaza, Tenodasa, metadaza
3) Tenodasa, metadasa, anadasa, npodaza
4) npodasza, meradasa, anadasa, Teaodasza
15. B memadghazy mumo3sa npoucxooum
1) pacxoxaeHne XpoMaTuI
2) yABOEHUE XPOMOCOM
3) pa3mMeliieHrue XpOMOCOM B IJIOCKOCTH KBATOPa KIETKU
4) popmupoBaHue sAEpPHON 000TOUYKH U SAIPHILIEK
16. Habop xpomocom, 6 KOmopom Kax;coas Xpomocoma umeem 20MOn02UYHYI0 cede
XpOMOCOMY, HA3bl8AECM CA
1) kapuoTunOmM
2) rariouIHbIM
3) reHOTUTIOM
4) TATUTOWTHBIM
17. Yem omnuuaemcs nepeoe oeyenue meio3a om emopozo?
1) MpOHUCXOAUT KOHBIOTAIIHMSI XPOMOCOM U KPOCCHHIOBEP
2) uatepdasa mnepes nepBbiM JICICHUEM OTCYTCTBYET
3) B IEpBOM JICJICHUH HE TIPOMCXOUT KOHBIOTAIHSI XPOMOCOM U KPOCCHHIOBEP
4) KOHBIOTAIUS U KPOCCHHTOBEP XPOMOCOM MPOUCXOIST BO BTOPOM JICIICHUH
18. bnazooapsa Konvlocayuu u Kpoccunzoeepy npu o0pazo6anuu 2ament nPouUCcxooum
1) yMeHbIIIEHHE YK CIIa XPOMOCOM BIIBOE
2) yBEJIMUEHHUE YUCIIa XPOMOCOM BJIBOC
3) oOMeH reHeTHYecKOr HH(POPMAITUEH MEX Ty TOMOJIOTUYHBIMH XPOMOCOMAaMHU
4) yBeTMYCHUE YMCIIa TAMET
19. B npouecce meitoza 2omono2uunbie XpomMocomol pacxo0amcs 6 0ouepHue Kiemku
6
1) metadase epBOToO JACICHUS
2) Metadasze BTOPOTo JACICHHS
3) anaaze mepBoOro JaeIeHUs
4) anaaze BTOpPOTo JACIICHUS
20. Ilpu ¢hopmuposanuu camem 4ucio Xxpomocom 6 HUX
1) yBenuumBaeTcs BIBOE
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2) yMEHBIIIAETCS BIIBOE
3) ocTaeTcst MOCTOSTHHBIM
4) nepuoANYECKH U3MEHACTCSI
Bapuant Ne2
1. Tpanucnopmnaa PHK — smo
1) 6emoxk
2) XKHp
3) dbepmeHT
4) HyKJIEMHOBAasA KUCJIOT
2. Monaexyna /IHK ¢ omauuue om PHK umeem 6uo
1) «xneBepHOTro JIHUCTA»
2) kmyOka
3) OAMHOYHOU cIMpav
4) nBOMHOM cipanu
3. Uemolpe Xumuueckux 31eMeHmMa 6CMpPeuaromcsa é Kiemke 6 Haudoabuem Koauue-
cmee. YKajcume XumuyuecKuil 3J1emMeHm, He OMHOCAWUICA K HUM
1)O
2)P
3)N
4)H
4. Ympama 6enkoeoit monexkynoi ceoeit cCmpyKmypHoul opeaHu3ayuu Ha3vléaemcs
1) nenatypauuei
2) peHaTypauuen
3) rnoOynou
4) perenepanueit
5. benku ¢ knemke cunmesupyiomcsa
1) B mUTOILIaA3ME
2) B IM30COMax
3) Ha pubocomax
4) B xoMmIuiekce I"onbmKu
6.Pacmenus, zpudnt, scusomnsle - IMO IYKAPUOMBblL, MAK KAK UX KINEMKU
1) He umMeroT 0(OPMIIEHHOTO SAApa
2) HE OensTcs
3) uMeroT 0pOPMIICHHOE SIIPO
4) nmeror JIHK, 3aMKHYTYIO B KOJIBIIO
7.1{umonnasma 6 K1emke He bINOIHACM QYHKYUIO
1) TpaHcmopTa BEIIECTB
2) BHYTPEHHEH CpeJibl
3) OCYIIECTBIICHUS CBSI3U MEXIY SIPOM M OpraHOUIaMHU
4) mepenavu HACIEJACTBEHHON HHPOPMAIIH
8. Cnocobnocms nnazmamuyecKoil MemMopansl OKpyicams meepoyo 4acmuyy nuuju
U nepemewiams ee 6HYMpb KJ1eHKU J1eHCUm 6 0CHO8e npouecca
1) muddy3un
2) neneHus
3) darommrosza
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4) MUHOIMTO3a
9. Hazoeume ocobennocms 00mena eeuyecme, no HAAUUUIO KOMOPOU OP2AHUZMbL
Ha3b16a10M A8MOMPOPHBIMU
1) o6pa3yrot GonbIoe KonudecTBO ATD
2) CUHTE3UPYIOT OPraHUYECKUE BEIIECTBA U3 HEOPTaHMYECKUX
3) cunre3upytor AT®, paciernisst U Ipeodpas3yst OpraHMuecKre BeiecTBa
4) pacuIeIUISIIOT OpraHUYEeCKUe BEIECTBA JO HEOPTaHUYECKHUX
10. dnepzemuueckuii 06men — 3mo
1) COBOKYITHOCTh XUMHUYECKHUX PEAKIUI B KIETKE
2) CHHTE3 OPraHMYECKUX BEIIECTB U3 YIJIEKUCIIOr0 ra3a 1 BOJIbI
3) COBOKYMHOCTh PEAKIIM OKUCICHUS OPTAHUYECKUX BEIIECTB B KIETKE, UIYIINX
C OCBOOOXKIEHUEM SHEPTUH
4) COBOKYITHOCTb PEaKI[uil CHHTE3a OPTaHUYECKUX BEIECTB U3 HEOPTAaHUYECKUX C
3aTpaTaMu SHEPTUU
11. Hazoeume 00uH u3 npoueccos, npOUCX00AuUX 6 C6enoayio gasy pomocunmesa
1) o6pa3oBaHME TIIIOKO3BI
2) uxcanus (3axBart) COpubynozonudocdarom
3) dboTosn3 BoIbI
4) cunTe3 Oenka
12.Ha3zoeume HyK1€euHO8YI0 KUCI0MY, MOIEKY/Ibl KOMOPOI HenoCPeOCmE8EHHO 6X00AN
6 cocmae cyoveOuHuY pudOCoOM U RPUHUMAIOM yYacmue 6 npoyecce cunmesa 0eiKa
1) AHK
2) uPHK
3) TPHK
4) pPHK
13. B npouecce oenenusa knemku naubonee cyujecnmeennvle npeoodpa3zosanus npemep-
neeaiom
1) pubocombI
2) XpOMOCOMBI
3) MUTOXOHIPHUHN
4) TU30COMBI
14. Hazoeume a3y knemounozo (3#cu3HenH020) YUKIA, 60 6pemMs KOMOpPO npoucxo-
oum yoeoenue /[HK, ¢ pezynomame ueco Kax3coas Xxpomocoma cocmoum u3 08yx Xpo-
mamuo
1) npodaza
2) anadaza
3) metadaza
4) uatepdaza
15. B pe3ynosmame mumo3a 4ucio Xpomocom 6 Kjiemkax mena
1) ymenpmiaercst BiBoe
2) yBEIUYMBAETCS BJIBOE
3) coxpaHsieTcss HEU3MEHHBIM
4) u3MeHsieTCs CIy4aitHO
16. Xpomocomul, komopsie omuocamcesa K pazHvlmM naApam u paiudaromcsa no gpopme u
pasmepam, Ha3pl8AIOMCA
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1) HEeroMoOJIOrUYHBIMU

2) TOMOJIOTHYHBIMH

3) coMaTU4eCKUMHU

4) TUTUIOUTHBIMU
17.Pacxoscoenue Xpomocom npoucxoount é

1) anadasy 1 meitosa

2) metadasy 1 meiiosza

3) meradazy 2 merios3a

4) anaazy 2 meiio3a
18. Yucno xpomocom 6 zamemax ymeHvuiaemcs 6060e 0J1azo0apsa momy, 4mo é npo-
yecce meio3a nPoucxooum

1) 1 nenenue kaeTku U 1 uHTEpdasa

2) 1 nenenue KiIeTKU U 2 nHTEp(Da3sI

3) 2 nenenus KieTku U 1 uHTEpdasa

4) 2 neneHus KIETKHA U 2 UHTEepQas3bl
19. Yem omauuaemcsn nepsoe denenue meiioza om emopozo?

1) emy npepiiecTByeT uHTepdhasa, MPOUCXOIUT KOHBIOTAIMSI XPOMOCOM U KPOCCHH-
roBep

2) uaTepdasa mnepes nepBbiM JICICHUEM OTCYTCTBYET

3) B IEpBOM JICJICHUH HE TIPOMCXOIUT KOHBIOTAIMSI XPOMOCOM U KPOCCHHIOBEP

4) KOHBIOTAIUS ¥ KPOCCHHTOBEP XPOMOCOM IPOUCXOJIST BO BTOPOM JICTICHUN
20. brazooapsa Konvrozayuu u KpoccuHzo8epy 8 Xo0e meio3a Xpomocomol

1) ynBauBarotcs

2) paBHOMEPHO PacCIpeaeIIOTCs

3) pa3pbIBarOTCS

4) 0OMEHHMBAIOTCS TEHETUYECKOH NH(pOpMaIHe

Kirou
© BapHaHTa % BApMaHTa
1 2 1 2
Ne Bommpoca Ne Bompoca

1 3 4 11 2 3

2 1 4 12 2 4

3 3 2 13 3 2

4 1 1 14 4 1

5 2 3 15 3 3

6 2 3 16 4 1

7 2 4 17 1 1

8 3 3 18 3 4

9 3 2 19 3 1
10 1 3 20 2 4

Pa3nen 2. Ctpoenue u pyHKIUM OpraHu3Ma

Tema 2.1. Ctpoenne opranusma
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Bonpocsl nuckyceuu:
1. Cawmoe nmyuiiee BpeMsi — 3TO KOT'/ia JIIOJIU OJTHOKJIETOUHBIMU OBLIIH, BOT Bpe-

Msi-To Obu10! CornacHsi?

2.  OJIHOKIIETOYHBIEC TPOTUB MHOTOKJIETOYHBIX: TPEUMYIIIECTBA U HEIOCTATKU
pa3BUTHA?

3. Kak BbI gymaere, moyemMy Ha Hallei TUIAHETE COXPAHUITUCH U OJTHOKIIETOY-
HbIE€, U MHOTOKJIETOYHbBIE OPTaHU3MBbI?

4.  Yto Takoe romeocTtas?

5. Kakwue romeocraruyeckue noka3aTeiar OpraHu3Ma BaM U3BECTHBI?

6. Kak B opraamsmMe moaiep>KuBaeTCs TOMEOCTa3 BHYTPEHHEH Cpeibl?

7. Kax BHemHss cpeia BIUSET Ha OPraHu3M (4epe3 U3MEHEHUE BHYTPEHHEH

cpenbl)?

TBopueckoe 3agaHue
Pa3pa0doTka MeHTaIbHOI KapThl TKAHEH, OPraHOB U CHCTEM OPraHOB Opra-
HU3MOB (pacTeHUSI, )KUBOTHBIC, YEIIOBEK) C KPATKOW XapaKTEPUCTUKON MX (PYHKIIHH.
[Ipu BBINOTHEHNUH 3aJaHUS [IOMHUTE!
JKUBOTHBIE TKAHU: SUTENNATbHAS, COCAUHUTEbHAS, MBIILICYHAsI, HEPBHASI.
PactutenpHble TKaHu: oOpa3oBaTesibHasi, MOKPOBHAs, OCHOBHAsI, MPOBOJSIIAS,
MEXaHUYECKas.
Cucrembl OpraHoB pacTEHU: MOOETOBast © KOPHEBAS.
Opransl pacTeHUil: KOpEHb, CT€0EIb, JTUCT, IIBETOK, CEMS, IO,
Cucrembl OpraHoB KMUBOTHBIX: MHUILIEBAPUTEIIbHASA, KPOBEHOCHAS, AbIXATEJIbHAs,
BBIJICJINTENbHAS, TIOJIOBAs, OIIOPHO-JBUTATEIbHAS, HEPBHAS, SHIOKPUHHAS.

[Tpu pa3zpaboTke peKOMEHIYeTCs NCIIOB30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.comumm Ipyrue WHCTPYMEHTBI IS CO3JaHMsI MEHTaIbHBIX
KapT.

Tema 2.2. ®opMbl pAa3MHOKEHUSI OPraHU3MOB

DpoHTAIBLHBIN ONPOC:
1. MoryT /i1 NOTOMKH, BO3HUKIIIHME MPU OECIOIOM Pa3MHOXKEHUH, UMETh MPU3HAKH,
OTJINYHBIE OT IPU3HAKOB MATEPUHCKOTO opranusma? [louemy?
2. Kakue npoiieccbl 00ecreurnBaOT NPeeMCTBEHHOCTh MOKOJIEHUH IpH 0ecIionoM
pPa3MHOKEHUN?
3. Kakue Buabl 6ecniosioro pasMHoxke6Hus1 BaM u3BecTHbI? [IpuBeante npumepsi,
OXapaKkTEPUYHUTE.
Kakoii Bua pa3sMHOXKEHUSI BOZHUK paHblIe?
B yem npeumyiecTBa 6€cosioro, nojgoBOro pa3sMHOKEHHS?
UTto Takoe MmoJIOBOE pa3MHOXKEHUE?
Urto Takoe ramety?
UYTo Takoe raMeToreHes3, CriepMaToreHes, OBOreHes3?

O No Ok
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9. Kaxkue sTamsl BRIIEISIOT B cliepMaTorene3e? UTo Ha HUX POUCXOIUAT?
10.Kakwue 3Tansl BBIICISIOT B 0BoreHe3e? UTo Ha HUX ITPOUCXOIUT?

11.Yto0 Takoe ormioaoTBOpeHuE?
12.Yto Takoe 3urora?

13.Kakue BU/IbI OIJI0IOTBOPEHUS BBl 3HaeTe? OXapaKkTepu3ynTe ux.

3agaHus THIIOBLIE

3aganme 1. 3anonuute TabaUIly «@OpMBbI PA3MHOKEHUS

OTINYUTENbHBIE IIPpU3HAKA

becnonoe pasmHoxkeHHE

[TonoBoe pazMHOKEHUE

BosHukHOBEHUE B (hUIOTeHE3e

KonndectBo poautesibckux GopM B OJHOM 0CO-
ou

Y4acTie noJI0BBIX KIETOK

OmogoTBOpeHNE

Hogas oco0b obpa3zyercs

OcHoBHbIE (POPMBI

Henocratku

[IpuemyiecrBa

[Ipumepsl

OTtcyTcTBYyeT

Tema 2.3. OHTOreHe3 pacTeHui, )KUBOTHBIX U YeJI0OBEKAa

TBopueckoe 3agaHue

1. Pa3pa6oTka JeHThl BpeMeHH ¢ XapaKTePUCTUKOM ITANIOB OHTOreHe3a OT-
JAeJIbHOM IPyIIbI )KUBOTHBIX M YeJI0BeEKa.
[Ipu BBITIOTHEHUHU CTYAEHTHI paclpeeIII0TCA Ha MaJible rpyIbl (1o 2-3 yenose-

Ka).
BapuaHntsl 3anaHuii:

NogobkowdPE

CocTaBUTb JIEHTY BPEMEHHM OHTOTE€HE3a YeJIOBEKa
CocTaBUTb JIEHTY BPEMEHU OHTOT€HE3a JIATYIIKH
CocTaBuTh JIEHTY BPEMEHU OHTOTeHEe3a 6a00UKH

CocTaBUTb JIEHTY BpPEMEHHM OHTOT€HE3a JIOMalIHEN KOIIKHU (COOaKH )
CocTaBUTb JIEHTY BPEMEHHU OHTOT€HEe3a MTHII

CocTaBUTb JIEHTY BPEMEHH OHTOT€HE3a MIIEKOTTUTAIOIIUX
CocTaBUTh JJEHTY BPEMEHH OHTOI€HE3a MPECMBIKAFOIIUXCS

[Tpu pa3paboTke peKOMEHYeTC s HCTIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Taxxe JICHTY BpCMCHHU MOKHO COCTABUTDb HA TCTPAIHOM, aJ'IB6OMHOM, BaTMaHCKOM

JUCTE, B DJIEKTPOHHOM (popMare.
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2. CocTraBijieHHe KM3HEHHBIX LHMKJIOB pacTeHHid mo otaejaaM (MOXOBHJIHBIC,
XBOIIIEBU/IHBIC, TTATIOPOTHUKOBUIHBIC, TOJIOCEMEHHBIE, ITOKPHITOCEMEHHBIE)
Kaxaplli CTyleHT MojydaeT WHIWBUAYaJbHOE 3aJlaHHE€ COCTABUTH >KM3HCHHBIM
IIUKJI OJTHOTO M3 OTJICJIOB PACTEHUM.
3agaHue MOXeT OBITh BBHIIIOJIHEHO B BUJIE CXEMBbI, PUCYHKA Ha TETPAJHOM, allb-
OOMHOM, BAaTMAaHCKOM JIUCTE, B AJIEKTPOHHOM (popmare.

[Ipumep:
U3HEHHbIN LMK LIBETKOBIX PACTEHWIA
(o‘\‘“ ’i::‘:'_ \A‘;Arnnww
\Q*\_/ v %Z_‘_l} J?mn
coRbani e )
TecrupoBanue

TumnoBsie TECTOBBIC 3aJaHUS TSI OIICHKH YMEHUH, 3HAHHUM, MPAKTHYECKOTO OIBITA,
KOMITETEHIINM:
BAPUAHT Ne 1
1.Kakoit mun pazeumus y npecmovlKaOwuxcsa u nmuy,
1) mpsimoe pa3BuTHE
2) HempsIMOE Pa3BUTHE C TIOJIHBIM MeTaMop(o30om
3) HempsiIMOE pa3BUTHUE C HEMIOIHBIM MeTaMop(ho30M
4) pazButue ¢ MmeTamopho3om
2. Hazoeume 3apoodviuiesnlii 1UCmOK, U3 KOMOpPO20 hopmupyromca Inudepmuc
KOXCU U €20 npou36ooHble (6010Chl, KONbIMA U KO2MU MIEKONUMAIOUWUX)
1) skTonepma
2) sHTOJIepMa
3) me3o1epma
4) "eitpyna
3. MHuoz2oknemouHslil wapoeuoHblil 3apooblil ¢ 0OHOCIAOUHOU CIMEHKOU U NO0-
CHb10 6HYMPU —
1) ractpyna
2) 6macryna
3) Heilpyna
4) 6rmacroneinb
4. Ilpu nenpamom pazeumuu 3HueomHoe
1)  He MPOXOAHMT psijia MPEeBPAICHHMA
2)  TIOXO0KE Ha POAMTEILCKUN OPTaHU3M
3)  TPOXOIHUT psif MPEeBpaIICHUN
4)  oTaMYaeTCs OT POAUTEIHCKOIO OPraHU3Ma TOJIBKO pa3MepaMu
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5. Hnoueuoyanvnoe pazsumue Hcugvlx Op2anu3moe Ha3vleaemcs
1)  ¢wunoreHesom
2)  OHTOI€HE30M
3)  raMeTorcHe3oM
4)  OBOreHe3OM
6. Hazoeume mun pazseumus, 011 KOMoOpo20 XapakmepHo 001buioe Koauue-
CMBO JHCeIMKA 8 AUUEKAEMKAX Uil 6HYMPUYmMPOOHoe pazeumue
1) mpsimoe pa3BuTHE
2) HeTpsIMOE Pa3BUTHE C TIOJHBIM MeTaMopdo3om
3) HEempsAMOE pa3BUTHE C HETIOIHBIM MeTaMOp(}Ho30M
4) pazButue ¢ MmeTamopho3om
7. Hazoeume 3apooviuiesslii 1ucmoK no360HOYHbBIX, U3 KOMOPO20 hopmupyrom-
ca Kodca, cepoye, KPOGEHOCHbLe COCYObl, KOCHU
1) skTonepma
2) sHTO/IEpMA
3) Me3ozepma
4) 6nactyna
8. Hazoeume 6axcHy 0CO0EHHOCH b, XAPAKMEPHYIO 07151 OPOOIeHUA
1) KJIETKH ACTATCS MUTO30M
2) KJIIETKH JCTIATCS OYCHb OBICTPO
3) oOpasyroruecs Mpy JICJICHAN KICTKA HE YBEITUYHBAIOTCS B pa3Mepax
4) 9yuCIIO KJIETOK MOCTOSTHHO YBEIIMYUBACTCS
9. @opmuposanue opzanos 3apooviuia 6 peyiomame OoudgepeHyuposku Kie-
MOK U 3apo0bluiegblx TUCKOE —
1) npoOnecHue
2) TacTpyIsIus
3) rucrorexes

4) opraHoreHes
10. Pazeumue, npu Komopom u3 TUYUHOYHBIX 000]104€K UIU mela Mamepu 6bl-

X00um Opzanu3m HedONbUIUX PAIMEPOB, HO 6 HEM 3A/10MCEHbl 6C€ OCHOGHbIE OP2AHDbI,
CBOIICIMEEHHbLE 83DOCIIOMY OPZAHUIMY, HAZbIEACHICA

1) sMOpHrOHATBEHBIM

2) IpsSIMBIM

3) HEenpsIMbIM

4) nocTAMOPUOHATBHBIM

BAPUAHT Ne 2
1. Kakoit mun pazeumus y niayeHmapHslx MaeKoORUmaruux
1) npsimoe pa3BuTHE
2) HempsIMOE Pa3BUTHE C TIOJIHBIM MeTaMop(o3om
3) HempsiMOE pa3BUTHUE C HETIOIHBIM MeTaMop(ho30M
4) pazButhe ¢ MmeTamopho3omM
2. Hazoeume cnoit Kiemok, Komopulii opmupyemcsa y 3apooviuia panvuie
0CManbHBIX
1) sxTonepma
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2) sHTOIepMa
3) me3omepma
4) onactyna
3. Ieyx — unu mpexcioiinslii 3apooviiu -
1) ractpyna
2) 6bmactyna
3) Heiipyna
4) 6macTornenb
4. Pazeumue, npu Komopom u3 auua eplXo0um JU4UHKA, umMerouas 6oee npo-
cmoe cmpoeHue, 4em 63pociblil Op2aHU3M, HA3b16ACMCA
1) HenpsMBbIM
2) 5 MOpUOHAIILHBIM
3) npsiMbIM
4) nocTAMOPUOHATBLHBIM
5. Ilepuoo, komopwlit Hauunaemcs ¢ 00PA306aAHUA 3U20M bl U 3AKAHYUBAEHICA POIHCOe-
HUuem, Ha3bleaemcsa
1) oHTOreHE30M
2) 3MOpHOHAIBHBIM
3) HmocTAIMOPHOHATILHBIM
4) TpsSIMBIM pa3BUTHEM
6. Kakoii uz mpex 3apoowtuieswix 1uCmKo8 00pazyemcs no3iice 0CmaibHblxX
1) skTonEpMa
2) PHTOJCpMA
3) Me3oaepma
4) bmacryna
7. Hazoeume 3apooviuiegvlil 1ucmoK nNO360HOYHbBIX HCUBOMHBIX, U3 KOMOPO20 hop-
MUpyemcs HepeHas cucmema, peuenmopHvle CImpyKmypvl Op2aHoe 4yecme
1) skTomepma
2) sHTOIEpMA
3) me3oepma
4) 6ractyna
8. Kakoit mun onmozenesa xapakmepeH 0. to0eil
1) npsimoe pa3Butue
2) HempsIMOE Pa3BUTHE C TIOJIHBIM MeTaMopdo3om
3) HEmpAMOE Pa3BUTHE C HETIOJHBIM MeTaMOp(}h0o30M
4) pa3Butue ¢ MeTaMopho3oM
9. @opmuposanue mkaneil 3apooviuia 6 pezyivmame OuhepeHyuposKu Kiemok u
3apoobluLedbix TUCHKOE —
1) npoOncHue
2) racTpyIAIus
3) rucrorexes
4) opraHoreHes
10. IIpu npamom pazeumuu 6H08b NOAGUSUIUIICA OP2AHUZM
1) oTMgaeTcst OT POAUTEIHLCKOTO Opranu3Ma (popmoii Tea
2) IOX0K Ha POJUTEIBCKUHN
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3) oTnMyaeTcs OT POAUTENHCKOTO OPTaHU3Ma CIIOCOOOM THTaHUS
4) oTIIMYaeTCs OT POAUTEIBCKOTO OPraHu3Ma OKPaCKOM

Kuou
® BapuaHTa ° BapuaHTa
1 2 1 2
Ne Bonpoca Ne Bonpoca

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

Tema 2.4. 3aKOHOMEPHOCTH HACJTIEIOBAHUSA
3ajaHus TUIIOBBIE
CocraBiieHue rijioccapus.
CocTaBbTe rI0CCapuil ¢ OMPEAECICHUSIMA IO TEME «3aKOHOMEPHOCTH HACIEI0Ba-
HUSD», UCTIOJNIB3Ysl MaTepUabl JEKIUMA, yUeOHUKH, CIOBApPH.
[IpumepHBbI NTIEpeYeHb TEPMUHOB:
1. T'eneruka
2. I'en
3. AnbTepHaTUBHBIE IPU3HAKH
4. Jlokyc
5. AnenbHbIC T€HbI
6. ['enorum
/. ®enotun
8. I'omo3urora
9. I'ereposurora
10.loMuHAHTHBIN TPU3HAK
11.PeuieccuBHBIM MPU3HAK
12.MoHoTuOpUIHOE CKpEIIMBAaHUE
13.IuruOpuaHOE CKpEITMBaHKE
14 TlonmurnbpuHOE CKpPEIIMBAHUE
15. Ananuzupyoliee CKpeluBaHue
16.CuemieHHOE HACIeI0BaHUE

DpoHTATBHBINA OIPOC

1. TloueMy CBOIMCTBa «HACJIEACTBEHHOCThY» M «HU3MEHUYHMBOCTH» HA3BIBAIOT JBYMS
CTOPOHAMHM OJIHOW mMenanu?

KTO BniepBbI€ OTKPBUT 3aKOHOMEPHOCTH HACIEAOBAHUS PU3HAKOB?

UYro Takoe reH, reHOTuI?

4. Ot yero 3aBUCHUT PeHOTHUII?

w N
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Kaxkue reHbl Ha3bIBAIOT AJJIETBHBIMU?

Chopmynupyiite 1-biit, 2-0i, 3-uif 3akoH Menaens?
[Touemy cBou onbITEI MeHIeb TPOBOINI Ha TOPOXE?

UTto Takoe aHAIM3UPYIOIIee CKpelruBaHue?

. Kaxoit npu3Hak Ha3bIBaeTCsl JOMUHAHTHBIM, PEIIECCUBHBIM?
10 Kaxoit oprannsm Ha3bIBaeTCsi TOMO-, TETEPO3ZUTOTHBIM?

WO~ O

TecrupoBanue

TunoBsie TECTOBBIC 3aJaHUS TSI OIICHKU YMEHUH, 3HAHHM, PAKTHIECKOTO OTIBITA,
KOMITETCHIIHM:

BAPUAHT Ne 1

1.Y ocobu c zenomunom Aaee oopazyromcesa camemal

a) AB, BB

0) AB, aB

B) Aa, AA

r) Aa, BB
2. Iloo enuanuem zenomuna u ycioeuii 6HeuiHell cpeovl hopmupyemcs

a) peHotumn

0) reHooH/T

B) raMeTa

') TEHETUYECKHUM KOJT
3. «llpu cKkpewyusanuu 08yx 20M0O3U2OMHBIX OP2AHUIMOB8, PAZTUUAIOUUXCA NO 0OHOU
nape npu3HaKos, Ho6oe NOKoJIeHUe CUOPUO0E OKAXHCEeM CA eOUHO0OPA3HBIM U 0y0em
noxo0ce Ha 00H020 U3 pooumeleily. Imo noa0HceHUue UNNIOCMPUpyem

a) 3akoH pacuieruieHus ['. Mengens

0) 3aKOH cLeIJIeHHOro HacienoBanus T. Moprana

B) npaBWiIo AoMuHUpoBaHus ['. Mennens

I') 3aKOH HE3aBUCUMOTO pactpesenenus renos . Mennens
4. Ceoiicmeo opzanuszmos nepeoagamsp 0COOEHHOCHU CHIPOEHUA U PA3CUMUA OM PO-
oumesieill K HOMOMKAM

a) HaCJIeICTBCHHAs N3MEHYHUBOCTh

0) HeHaCJIeACTBEHHAS N3MEHUHUBOCTD

B) U3MEHYUBOCTh

') HACJIEJICTBEHHOCTh
5. Onpedenume zeHomun, cooeprcauiuil pazHovle auieid 00H020 2eHa

a) cc

0)AA

B)CC

r)Cc
6. «llpu ckpewusanuu 2udpud08 nepeozo NOKOJIEHUA MexHcoy coOoll Hadarwoaemcs
pacuienienue; 6H08b NOAGNAIOMCA 0COOU C PeUecCUBHbBIMU NPUHAKAMU, COCMABIA-
ouue nPpUMeEPHO Yemeepmyro 4acmp Om 6ce20 YUC1a NOMOMKO06». IMo nojoiceHue
ucCmpupyem

a) 3aKOH CLEIUJIEHHOTo HaclienoBanus T. Moprana

0) 3akoH pacierieHus I'. Menaens
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B) 3aKOH HE3aBUCUMOT0 pacnpeaeneHus reHos . Mennens
r) npaBuio AoMuHupoBanus I'. Menaens

7. Obuwiee ceolicmeo ecex Op2aHu3ImM08 NPUOOPemams Hovle NPUHAKU

a) pa3BUTHE

0) pa3MHOXKEHHE

B) U3MCHUHBOCTb

') HACJIEJCTBEHHOCTh

8. Onpeoenume zenomun, cooepicauiuii 00UHAKOBbLE AL/ IU 00HO20 2€HA

a) BB
0) B
B) Cc
r) Aa

9. Hpu3mn<, K'0m0pbll7 BHEUIHEe Yy nomomcmea He nposejiiemcs, Hasvleaemc:

a) peLeCCUBHBIM

0) TIOMUHAHTHBIM
B) FETECPO3UTOTHBIM
') TOMO3UTOTHBIM

10.0Onpeodenume peueccusnutii 2en

a)A
0)a
B) B
r)C

BAPUAHT Ne 2

1. «Kasxwcoan napa npuznakoe Haciedyemcsa He3a8UCUMo om Opy2o0ul u oaem pacuien-
Jaenue 3:1». Imo nonoscenue unirocmpupyem

a) 3akoH pacuierieHus . Mengens

0) npaBuio qomuHupoBanud . Mennens

B) 3aKOH HE3aBUCHUMOI0 pacnpeneneHus reHo . Mennens
I') 3aKOH CIIEIUIEHHOTo HacneaoBanus T. Moprana

2. I'enomun opcaHuima, codepafcamuﬁ PAa3Hble alienu 00HO020 2€HA, HA3bleaemcAa

a) TETEPO3UTOTHBIM
0) TOMO3UTOTHBIM
B) TIOMUHAHTHBIM
') PEUECCUBHBIM

3. Onpeodenume 20M03U2OMHbLI 2EHOMUN

a)Bs
6)BB
B) Aa
r)Cc

4, Coeo:cynuocmb 6CeX 2eHO06 opsanuima

a) reHO(OH]T
0) aienn
B) (peHOTHII
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') TEHOTHUI
5. B ceoeit pabome I'. Menoenv npumenui memoo CKpeuueanus pooumeibCcKux
¢opm, paznuyarowuxcsa no onpeodeneHHbIM RPUHAKAM, U HAOI10041 3d NOAGEHUEM
U3y4aemuviX NPU3HAKOE 8 pAde NOKONAeHUIl. Imom Memoo HA3bl6Aen s
a) OMOXUMHUYECKUM
0) IUTOTCHETUYECKUM
B) T€HEAJIOTUUYECKUM
') THOPUIOTOTHUECKUM
6. IlIpu ckpewjuganuu 08yx 20M0O3U2OMHBIX OP2AHUIMO8, PA3TUUAIOUAUXCA RO OOHOTL
nape npu3HaKos, Ho6oe NOKoJIeHUe CUOPUOOE OKAXHCEeM A eOUHO0OPA3HBIM U 0y0em
noxoace Ha 00H020 U3 pooumenei'. Imo nonoricenue UNNIOCMpPUpPyem
a) 3aKoH pacierienus I'. Menaens
0) 3aKOH cleIIeHHOTo HacienoBanus T. Moprana
B) IPaBWJIO IOMUHUpOBaHus ['. Mennens
I') 3aKOH HE3aBUCUMOTO pacripesesieHust TeHoB ['. Menens
1.0npedenume 2emepo3uzomublit 2eHOMUN
a) BB
0)CC
B) BB
r)BB
8. Co6oKynnocmbo 6HewIHUX U 6HYMPEHHUX NPUIHAKOE OP2AHUIMA
a) ¢heHoTun
0) reHoTUN
B) reHO(hOHT
T) ajienb

0. Ckpewjueanue, npu Komopom pooumeibcKue hopmul paznudaromcs no 00Houl
nape npu3HaKoe, Ha3vleaemcsa

a) TUTUOPUIHBIM

0) moUruOpUIHBIM

B) TPUTUOPUTHBIM

') MOHO THOPHTHBIM
10,/Ina nposedenua ananuzupyrouieco cKkpeujueanus 0codb, 2eHOMUN KOMOopoil He-
u36ecmen, CKpeuugaom c

a) TETepO3UTOTHOM

0) perecCUBHOM reTepO3UTOTHOM

B) PELIECCUBHON TOMO3UTOTOM

') JIOMHMHAHTHOM TOMO3UTOTOM

Korou
® BapHaHTa ° BapuaHTa
1 2 1 2
Ne Bonpoca Ne Bonpoca
1 0 B 7 B B
2 a a 8 a a
3 B 0 9 a r
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4 r r 10 0 B
5 r r
6 0 B

IIpakTnyeckas padora Nel «Pewenue 3adau no meme «3aKoHOMepHOCMU

HAC1e008aHUA)

Cm. Metonnueckne yka3aHHUsl MO BBIIOJHEHUIO MPAKTUYECKUX paldOT MO JHUCLH-
mwnHe «buonorusy/ coct. [lerpukuna O.b., PKPUIIT, 2023r.

Tema 2.5. CuenjieHHOe HacJIeJ0BAHUE PU3HAKOB
3ajaHus THIIOBLIE
CocrapieHue rioccapus.
CocraBpTe riaoccapuil ¢ ONpeiesiCHUsIMUA MO TeEME «3aKOHOMEPHOCTH HAaCIIEI0Ba-
HUSD», UCTIOJNIB3Ysl MaTepUaibl JEKIUMA, yUeOHUKH, CTIOBApPH.
[IpumepHBI NTIEpeYeHb TEPMUHOB:
. AyTOCOMBI
. Ilom oprann3MoB
. IlomoBbIE XPOMOCOMBI
. CuerieHHOE HaclieJOBaHUE MPU3HAKOB
. 'omorameTHbI MOJ
. I'ereporameTHsIN MO
. JlanbTOHU3M
. l'emodpunus
. Myranus
10.Myrarennsiii hakTop
11.MoaudukanmoHHas U3MEHYUBOCTD
12.T'eHoTunuyeckast U3BMEHYUBOCTh
13.Hopwma peakiiu
14.BapuaniMoHHBIHI pst

O©OCooO~NOoO Ol WN -

TecTtupoBanue

TunoBele TECTOBBIE 3aJIaHUS 11 OCHKM YMEHUW, 3HAHWUW, TPAKTUYECKOTO OIIbITA,
KOMIICTCHIIUM:

Bapuant Nel

1. Kapuomun uenoeexa cooepicum

a) 20 map xpoMocom

0) 21 mapy xpomMocom

B) 22 mapbl XpOMOCOM

r) 23 mapsl XpoOMOCOM
2. Pacwennenue no npusHaxy no.a nPOUCXoOum ¢ COOMHOUIEHUU

a) 1:2:1

0)1:2

B) 2:2

r) 1.1
3. B Kkakux cayuasax npusHaxKu nepeoaroncsa moJibKo om omua K colHy?
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a) OpH JIOKAJIU3alUU reHa B X XpOMOCOME
0) Mpu JIOKAJIM3alKi TeHOB B X U Y XpOMOCOMAaxX OJTHOBPEMEHHO
B) IIPH JIOKAJIU3alluy reHa B Y XpoMocoMe
') HET BEpHOTO OTBETA
4. I'omozamemuui-camuypl

a) 6abouek
0) uenoBeka
B) MJICKOITMTAIOIINX
T') paKko0OOpa3HbIX
5. Kakue u3 nepeuucienHblx npu3HaKoe céa3amnvl ¢ noaom?

a) IEBOPYKOCTh
0) 61M30pYKOCTh
B) TeMo(Ins
r)royiyooii 1BET a3
6. Kakoit mun nacnedosanusa xapakmepen 011 2emouiuu
a) ayTOCOMHO-JIOMUHAHTHBIN
0) ayTOCOMHO-PEIICCCUBHBIN
B) PELECCUBHBIN CIEIJIEHHBIN ¢ X-XpOMOCOMOM
') TOMUHAHTHBIN CLIETNIEHHBIN ¢ X-XpOMOCOMOI
1) CLIETUIEHHBIN C Y -XpOMOCOMOM
7. Hazoéume npusnak, 3a KOomopbulii omeeuaem 0OMUHAHMHBLIL A/11€e1b, PACNOJI0-
JHCEHHDBLI 6 AYMOCOME Ue106eKa
a) MPaBOPYKOCTh
0) pbIKHE BOJIOCHI
B) ToyOble riasa
I') 1aJIbTOHU3M
Bapuant Ne2
1. Xpomocomwr o0unakoswie y camua u camKu HA3b16AI0MCA

a) TMOJIOBBIC

0) anbTEpHATUBHBIC
B) ayTOCOMBI
I') pELECCUBHbIE
2. Myosrcckoii non 'y yenogeka Ha3vléaemcs
a) TOMOTaMEeTHBIM
0) rereporaMeTHLIM
B) PEIIECCUBHBIM
') JOMUHAHTHBIM
3. Hocumens zemopunuu umeem zenomun
a) XHxH
6) XHXh
B) X"Y
r) XY"h
4. I'omozamemmuoi-camuypl
a) 4eJoBeKa
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0) mTHIY
B) MJICKOTTUTAIOLIUX
') HACEKOMBIX
5. Kakue u3 nepeuucieHHbIX NPU3ZHAKOE C8A3AHBL C NOIOM?
a) MPaBOPYKOCTh
0) OJIU30PYKOCTH
B) reMouiIus
T)Kapuil [BET IJ1a3
6. Kaxoit mun nacnedoganus xapakmepen 011 0a1bmoHU3IMa
a) ayTOCOMHO-JOMUHAHTHBIN
0) ayTOCOMHO-PEIIECCUBHBIM
B) PELIECCUBHBIN CIEIMIEHHBIN ¢ X-XpOMOCOMOM
T') JIOMHUHAHTHBIN CHEIJIEHHBIN ¢ X-XpPOMOCOMOM
1) CIICTUICHHBIHN C Y -XpOMOCOMO#
7. Hazoeume npusnax, 3a KOmopbulii omeeuaem 0OMUHAHMHBLIL A/111€/1b, PACROJI0-
HCEHHDLIL 8 AYMOCOME Ue106€Ka
a) royryoble Tasza
0) ppDKHE BOJIOCHI
B) JIEBOPYKOCTh
I') Kapue riasza

Kurou
© BApUAHTA ? BApUAHTA
1 2 1 2
Ne Bommpoca Ne Bompoca

1 r B 6 1 a
2 r 0 7 a r
3 B B
4 a 0
5 B a

IIpakTuueckas padora Ne2 «Peuienue 3a0au no meme «Cueniennoe nacneooea-

HUe NPU3HAaKoe)
CMm. Mertoauueckue ykazaHUsi MO BBIMOJHEHUIO MPAKTHUYECKUX pabOT MO JUCIIH-
uHe «buonorusy/ coct. Ilerpukuna O.b., PKPUIIT, 2023r.

Tema 2.6. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

TecTtupoBanue
TunoBele TECTOBBIE 3aJIaHUS IJIsI OCHKM YMEHUW, 3HAHWUW, TPAKTUYECKOTO OIIbITA,

KOMIIETCHIIUM:
BAPUAHT Nel
1. I'panuypl uzmenuugocmu NPU3IHAKA HA3bIEAIOM
a) MOIU(UKAITMOHHON N3MEHUYUBOCTHIO
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0) KOMOMHATHUBHON M3MEHYMBOCTHIO

B) HOPMOM peakiuu

') MyTalldOHHOW U3MEHYUBOCTHIO
2. Uzmenuueocms, Komopasa 3ampazueaem 2eHOMUN, Nepeoaemcs no HAc1e0Cmay,
HOCUm CAYYaHbLL XapaKkmep, HA3bl6aAemcs

a) Mo U (DUKAIIMOHHON

0) HeHaCJIeICTBEHHOM

B) TCHOTUITUYECKON

I') KOMOMHATHBHOM
3. Ceazanwvl c uzmenenuem HyKieomuonoi nocaneoosamenvnocmu /IHK oonozo zena

a) TOYKOBBIE MYyTaIllUH

0) XpOMOCOMHBIE MYTAaIIHH

B) TCHOMHBIC MYyTaIH

') BHE3aITHbIC MyTalluu
4. I'emeponnoudus -

a) YBEJIMYEHHUE YKCJIa XPOMOCOM KpaTHOE TarionIHOMY Habopy

0) UI3BMEHEHUE YnCIia XpOMOCOM, HE KPaTHOE rarjIoniHOMY Habopy

B) UBMEHEHHUE YHCIia XPOMOCOM

I') BOSHUKHOBEHUE MYyTallUii
5. C Hacmynnenuem 3umbvl y HCUBONHO20 NPOUOULIO UIMEHEHUE OKPACKU U 2YCMO-
muot wepcmu. Hazoeume popmy uzmenuugocmu, npumepom KOmopoii cayicum 3mo
A6NeHue

a) MyTallMOHHAas

0) koMOUHAaTUBHAS

B) MOou(HUKAIIMOHHAS

I) cinydaiiHasi peHOTHIHYEeCcKas
6. Bosnukaem 6 pezynromame o0pazoeanus y nomomkKo8 HOGbIX KOMOUHAUUIL Yce

CYULeCMEYIOUUX 2€H08 8 NPOUECCe NON0B020 PAIMHONCEHUS

a) MOAM(HUKAIMOHHAS W3MEHUYNBOCTh

0) KOMOMHATHBHAS U3MEHUYHBOCTD

B) MyTallMOHHAs U3MEHUUBOCTh

I') HOpMa peaKIuu
[. Ionunnouous -

a) YBEITMYEHUE YHCIIa XPOMOCOM KPAaTHOE TalIOuHOMY Habopy

0) I3MEHEHHE YUCIIa XPOMOCOM, HE KPaTHOE TarIOUHOMY Habopy

B) U3BMEHEHHUE YUCIIa XPOMOCOM

') BOBHUKHOBEHUE MYTaIIHH
8. Kakue mymauyuu nepeoaromcsa nomomcmey moJibKo npu noji060M pasmHoICeHUU

a) COMaTUYECKHUE

0) reHepaTUBHBIC

B) IOMUHAHTHbIE

I') pelIECCUBHBIC
9. Kakas popma uzmenuueocmu npoaeisiemcs 6 ciedyrouem ciyuae: npu nooveme
Ha 0071bULYI0 6bICOMY Y ATbNUHUCHIOE 8 KPOBU NPOU3OULIO YyEeludeHUe KOuuecmea
IPUMPOUUM 08 U 2eMO2/100UHA
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a) MyTallMOHHAas
0) KoOMOMHATUBHAS
B) MOu(HUKAIIMOHHAS
r) ciydaiiHasi (peHOTUIInYeCcKas
10. I'enomunuueckasa uzsMeHUUBOCMb HA3bIBACHCA MAKHCE
a) HACJIeICTBEHHOW M3MEHYMBOCTHIO
0) HEeHaCJIeICTBEHHOM U3MEHYUBOCTHIO
B) KOMOMHATUBHOU U3MEHUYHNBOCTHIO
') MyTaIllAOHHOW U3MEHYHBOCTHIO
11. Omoéop u cozoanue noswvix copmos pacmeHuil, ROPOO HCUBOMHBIX U WM AMMOE
MUKDPOOP2AHU3MOB C HYHCHBIMU YeS106€KY CEOUCMEAMU
a) TCHEeTHKa
0) ceneKkIus
B) OMOTEXHOJIOTHS
T') KJIETOYHAs! HHKXEHEPHUS
12. Omoéop, npu komopom npoucxooum evioeneHue u3 UCX00H020 Mamepuaid ueaou
2pynnul 0codeil ¢ yHcelamelbHbIMU NPUHAKAMU U NOJIYYEeHUe Om HUX NOMOMCméd,
Ha3bleaemcs
a) METOJUYECKUM
0) MaccoBbIM
B) OeCCO3HATEIHHBIM
I') UHIUBUTyJIbHBIM
13. Hckyccmeennasn nepecmpoiika 2eHoma
a) CCJICKIIHS
0) KJIETOUHAsI HH)KEHEepUs
B) OMOTEXHOJIOTHS
I') FTEHHAsl UHKEHEPUS
14. Omoop, npossnarwwuiica 6 cCOXpaneHuu 4ej108eKoOM HA PA3800 JYHUUX 0codell U
ynompeodaenuu ¢ nuuly Xyouiux 0e3 coO3Hame1bHO20 HaMePeHus evleecmu o.ee co-
6epuIeHHYI0 NOPOOY WU COPHl, HA3bIBAECHICA
a) METOIMYECKUM
0) MaccoBbIM
B) 0€CCO3HATEIbLHBIM
T') UHIUBU Ty JIbHBIM

BAPUAHT Ne2
1. U3zmenuueocmo, Komopaa zampazuseaem (eHomun, He nepeoaemcsa NoO HAC1e0-
CM8y, HOCUM NPUCHOCOOUMENbHBLIL XAPAKMEP K YCA08UAM CPEObl, HA3bI8ACM CA

a) MOTU(PUKAITMOHHOM

0) HacIIeICTBEHHOM

B) TEHOTUITNYECKOM

') KOMOMHAabTUBHOM
2. Kauecmeennwvie unu konuuecmeennsie usmenenus /[HK opzanuszmos, npueoosaujue
K U3MEHeHUAM UX 2eHOmuna

a) I3BMEHYHBOCTD
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0) myTamms
B) JCTeHEpaIus
I') HACJIEICTBEHHOCTh
3. Ceazanwvl c nepemeuwieHuUEM y4acmKo8 XpOMOCOM
a) TOYKOBBIE MYyTallUH
0) XpOMOCOMHBIE MyTallUH
B) TCHOMHBIE MYyTalllH
I')I€HHbIE MyTalluu
4. 3aiiybl, oOumalouwiue 6 CPeOHUX WUPOMAx, 3UMOU UMEIOM 2YCmYI0 Wepcmb 0eno-
20 ysema, a 1emom — 0o.1ee peoKyio wiepcms cepoz2o yeema. Hazoeume yeem wiep-
CMu 3aii40HKA, POHCOEHHO20 J1eHMOM
a) OenbIi
0) cepalii
B) UEPHBII
r) Teso 0esoe, a XBOCT, YIIIM U MOPJIOYKA - YEPHbBIC
5. Kakue mymayuu nepedaromcs nomomcmey moibKo npu 6e2emamueHom pa3mHo-
HCEHUU OP2AHUZMO8
a) COMaTHU4YECKHe
0) reHepaTUBHbIC
B) IOMHUHAHTHBIE
') PELUECCUBHBIE
6. Boznuxaem 6 pe3ynomame mymauuil
a) Mou(UKAITMOHHAS N3MEHUYHNBOCTh
0) KOMOMHATHBHAS U3MEHUYHBOCTD
B) MyTallMOHHAS U3MEHYHBOCTH
I') HOpMa peakuuu
1. Ceazanwvl ¢ uzmMeHeHuem Yucia Xpomocom
a) TOYKOBBIE MYTalIUH
0) XpOMOCOMHBIE MYTaIIUH
B) TCHOMHBIE MYyTaIllH
') TCHHBIC MYTaIllMU
8. 3aituvi, ooumarowue 6 cpeOHUX WIUPOMAx, 3UMOU UMEIOMm 2YCIYI0 WepCmb 0e1020
uyeema, a 1emom — 00.1ee peoKyio uiepcms cepozo yeema. Hazoeume gpopmy usmenuu-
60cmu, RPUMEPOM KOMOPOU CIAYHCUM IMO ABJIeHUE
a) MyTallMOHHAas
0) koMOUHAaTUBHAS
B) MOIU(DHKAIIMOHHAS
r) cnydyaiiHas eHOTUIHYecKas
9. Hazoeume uzmenuugocmop, Komopas npaKmu4ecKu Omcyncmeyem y 0p2anuimoas,
DPAZMHOHCAIOWUXCA DECNOTIBIM CROCOOOM 011a200aPA MUMOMUYECKOMY 0€1eHUI0
a) MyTallMOHHas
0) KOMOMHATHBHAS
B) MoAMUKAIIMOHHAS
I') BHe3aIHas
10. Moougpuxayuonnaa uzmenuugocnov HA3bIBACMCA MAKIHCE
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a) HaCJIEACTBEHHOM U3MEHYMBOCTHIO
0) HeHACJICICTBEHHOM N3MEHYMBOCTHIO
B) KOMOMHATUBHOM U3MEHUYHUBOCTHIO
') MyTaIllAOHHOW N3MEHYHBOCTHIO
11. Memoowbt u npuemsl noyueHuUs NOJEIHBIX 01 Ue106eKa NPOOYKHLO8 U ABICHUIL C
ROMOUWBIO HCUBLIX OPZAHUZMOB
a) TeHHas HWH)KECHEPHS
0) cenexius
B) OMOTEXHOJIOTHS
T') KJIETOYHAsT MHKCHEPUS
12. Oméop, ocoznanno HanpaeneHHbll HA 6blBEOCHUE HOBO20 COPMA UL NOPOObL C
JHcenaemvimu Kavecmeamu, Ha3vleaem cs
a) METOJIMYECKUM
0) MacCoBBIM
B) 0€CCO3HATEIbHBIM
T') HHIUBUIYATbHBIM
13. Buipawusanue Kiemok 6He OP2AHU3MA HA CREYUATIbHBIX RUMAMETIbHBIX CPeax,
20€ OHU pacmym u PA3mMHONCAIOMCA, 00pa3ysa Kyabnypy mKaHu
a) TCHHAs1 HH)KCHEPHUSI
0) cenexus
B) OMOTEXHOJIOTHS
I') KJIETOYHAs MHKEHEePUS
14. Omoéop, npu komopom npoucxooum evloeieHuUe OMOeIbHbLIX 0CO0ell C JHcenameJib-
HbIMU RPUSHAKAMU U ROJIYYEeHUEe OM HUX NOMOMCHI64, HA3bl8AENICS
a) METOIMYECKUM
0) MaccoBBIM
B) 0€CCO3HATEIbLHBIM
T') UHIWBH Ty JTbHBIM

Kurou
? BApHAHTA ° BAPHAHTA
1 2 1 2
Ne Bonpoca Ne Bompoca

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

3agaHus TUNIOBLIE
Pemenne 3agau Ha onpenesieHre THIIA MYTAIIUM TIPU TIepegadye HACJIEeACTBEHHbBIX
MPU3HAKOB, COCTABJICHUE TEHOTUIMMYECKUX CXEM CKPEIIMBAHUS.
[IpumepHbIe 3a1aHus:
3ananmue 1.
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B 1959 rony ¢paniy3ckuii yaensiii XK. Jlexxen oOHapyxui1, 4To y Jirojei ¢ Oones-
Hblo JlayHa umeercs nummHssA 21as xpomocoma. ITo 3a00j1eBaHKE, CBSI3aHHOE C HapyIIle-
HUEM YMCTBEHHOT'O pa3BUTHs. TUMHYHbIE TPU3HAKKU: MAJICHbKUNA HOC C HMIMPOKOM mepe-
HOCHIIEH, TTOJIYOTKPBITHIM POT, HU3KUN POCT, YMCTBEHHAsi OTCTAJIOCTh. YacToTa poxie-
Hus aereit ¢ cunapomom Jlayna cocrasiser 1:500-700 HOBOPOXKIEHHBIX.

VYKaXuTe KakOW 3TO TUI MYTalNH:

A. T'ennas

b. XpomocomHuas

B. I'enomHuas

1 2 3 4

10 11 13

............ EE gg ggg BH EE

20

3apanne 2. O0BsCHUTE MEXaHU3M BOSHUKHOBEHHUS cHHIpoMa /layHa y manpunka (47,
XY, 21+)

3axanue 3.
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[Tpu ceproBUAHO-KICTOYHON aHEMUU SPUTPOLMTHI 110l MEKPOCKOIIOM MMEIOT XapaKTep-
HYI0 cepriooOpasHyto ¢opmy (popmy cepma). Mcrmons3yss pUCYHKH K 3aJlaHUIO, OMpeJie-

JIUTE ¢ KaKOW MyTalluel CBsA3aHO JaHHOE 3a0oeBaHue. OTBET apryMEHTUPYHUTE.

Tpeonun- Ilponun- [lnyramuHoBas k-Ta —I’lryramMuHoOBas
KHCI0Ta KHC/I0Ta
- - - UTT -
Tpeonun- Ilponun - Bamuun - ['ryramyHoOBas
KHC/I0Ta
- TTA - TITA - 1AL - LUTT
A 1 T 1 | | L | | 1 ) ) 1 U 1 1 1
P AT N T AT IO A Y XY 4 roon T
! ! | i ! | | i 1 1 1 ) " H
LA AT e PAVT A A T T A A e T ST A
s e LS e A el e e e e ) S ] e = il
1 1 L :l“ 1 1 1 1 I 1 1 I 1 1 ] I
AT T .T:A I AL T A H T
Z T A A QIA'T AT U T I I ATOILTL A
BTl TR A e S TN e B A J -y
- =03
1 I 1 | 1 | | I I :l = | 1 1 ! i 1 1 |
AT arerreAa T Iy I‘:T T A -2
3 | 1 1 ! ) | ] ‘:, ' | | | 1 " " n ]
T
L ey B A e o e My B ey
] 1 i 1 ] ITI 1 1 T 1 1
AN T T R T A TlA Inl AP ag et FURD ¢
4 ! i | 1" | " ! 4
pe e g R R e e TR
v
3ananue 4.

Hcnonb3yst TEKCT C pUCYHKaMH Ha30BUTE THIIBI XpPOMOCOMHBIX MyTaruii. OTBeT 000C-

HYyHTE.
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W13meHeHHas xpomocoMa 9 >

Otaenenue |
HopmanbHas yyacTka V13MeHeHHan
XpoMocoma 9 XPOMOCOMbI XpOMOCOMa 22
(Ounapens-
HopmanbHas duiickan

XpoMocoma 22 " XpoMocoMa)

18 |l &.
1 8

O6pa3zogaLwica

1 ) rex ber-abl
A) OcTpblii MUECJTOUAHBIN JICHKO3
(pak KpoOBHM), CBfI3aH ¢ myTanuen 22
XPOMOCOMBI

CUHOPOM
KOLIAYBETO KPHKA ¢

b) Cunapom komaubero kpuka (cunapom Jle:keHa)-XpoMoOCOMHOe 3a00J1eBa-
HHeE, CBSI3aHHOE ¢ MyTanuei 5 xpomocombl. CBOe Ha3BaHWE CHUHAPOM IMOJIYYHJ M3-32
XapaKTEPHOI0 KPUKAa pedeHKAa (6bICOKUIl, NPOH3UMENbHBLI N1a4), KOTOPbIH HAIO-
MHHAeT MAYKAHbEe KOIIKH. JTOT CUMITOM OOBbsiICHsieTCHA AedeKToM B pPasBUTHUU
TOPTAHHBIX XpPALLe.
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ATBBIE

B) Myramus XxpoMocoMbl 3, 4TO MPUBOJIUT K
U3MEHEHUSIM B Yepere: KBAaJApaTHOE JIHIIO,
LIIMPOKHUII HOC, BBICTYIAOIAs BEpXHssA ryoa,

MUKpPOTHAaTHsl (HEAOPA3BUTHE YEIIOCTHOM KO-
CTH

i
i

Tunvt XpOMOCOMHBIX MYyMAYULL.
1) nenerus
2) TyTUTHKALIHS

f

3) uHBepcHs
4) TpaHcioKaius

A b B

Paznen 3. Teopus 3BoonMH
Tema 3.1. UcTopusi 3BOIIOHMOHHOIO YYeHHs1. MUKPOIBOIIOLUS

DOpoHTATBHBIN 0NPOC

1. KakoBa posib ecTeCTBEHHOTO 0TOOpA B 3BOJIONINN?

2. B yeM cXOICTBO M pa3iinyue MNPOLECCOB €CTECTBEHHOIO M UCKYCCTBEHHOI'O OT-
oopa?

3. IloueMy oaMH BHJ OT IPYroro MOXHO OTJIMYUTH TOJIBKO IO COBOKYITHOCTH pa3-
HOOOpa3HbIX kpuTepues? Kakue kputepuu Bam KaxyTcs Haubosee BaKHbBIMU?

4. Kak BbI JymMaeTe, MOYEMY HEJb3sl U3yUYNUTh BCE MPU3HAKU U CBOMCTBA MOMYJISLNAN
WJIM BUJA HAa IPUMEPE OJTHON 0coOm?

5. IlpuBeaure npuMepsl NOMYJISIUUNA PACTEHUN U KUBOTHBIX, KOTOPBIE Bbl BCTpE-
yaiu B npupojie. OT 4ero 3aBUCUT YUCICHHOCTh 0COOEH B ATUX MOMYJISALUAX?

6. OTnM4yaroTcs M Apyr OT Apyra IOIMYyJSALUM OJHOTO BUZAA, NPOKHUBAIOLIUE HA
pa3HbIX reorpapuyeckux tepputopusax? [louemy?
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7. KakuM 00pa3oM eaTeabHOCTh YeI0BeKa U3MEHAET reHOPOH ] JUKUX U TOMalll-
HUX UBOTHBIX U PACTEHUI?

8. HazoBuTe 0CHOBHBIE (PaKTOPBI IBOITIOLUH.

9. B uem 3akirovaercs NpUYMHA MOSIBICHHUS Yy MUKPOOPraHU3MOB, BpEIAUTENEH
CEJIbCKOTO XO35IICTBa U JPYTUX OPTaHU3MOB YCTOMYMBOCTHU K SJOXUMHUKATaM?

10.ITouemy OHM )KMBOTHBIE UMEIOT SIPKYIO, I€MACKUPYIOIIYIO0 OKPacKy, a Apyrue,
Ha000pOT, - MIOKPOBUTEIBCTBEHHYIO?

11. B 9em cymHOCTb OTHOCHTEIBHOCTU JIIOOOTO MPHUCIOCOOJICHHSI K YCIOBHIM
oburtanua? [IpuBenure npuMepsl.

12. OnuiuTe YepTsl MPUCIIOCOONIEHUS K cpelie OOMTaHus y KakTyca, €M, Bep-
011013, MOpIKa, UCTIOIB3YsI MOPHOIOTUIECKUIN KPUTEPHIl.

13. Kakoii yueHbIi MOCTPOHII IEPBYIO HAYUHYIO KJIaCCU(PUKAIIUIO OPTaHIU3MOB?

14. Kakoii Bkiazg B 6uosioruto BHec JXK.b. Jlamapk?

15. OxapaxTepusyiiTe omrO04HbIe MONI0KEeHUs Teopun sBotonnu K. b. Jlamapka?

16. B yeM cymHOCTh 3BOJIOIIMOHHON Teopun Y. [[apBuna?

3ajaHus THIIOBLIE
CocrapieHue rioccapus.
CocraBpTe riaoccapuil ¢ ONpenesiCHUsIMUA MO TeEME «3aKOHOMEPHOCTH HACIIEI0BaA-
HUSD», UCTIOJNIB3Ysl MaTepUaibl JEKINUMA, yUeOHUKH, CTIOBApPH.
[IpuMepHBIN ITepeYeHb TEPMHUHOB:
Bbopr0a 3a cyiecTBoBaHME
EcrtectBenHsbIit 0TOOP
Crabunuzupyronmii 0Toop
Ju3pynTuBHBIN 0TOOP
JBroKymuii oToop
JlapBuHu3m
Bun
OBoJronus
. MukposBonronus
10.ITomrynsmust
11.BunooOpa3oBanue
12.T'eorpaduueckoe B1I000pa3oBaHme
13.9xkonoruueckoe BUI000pa3oBaHue
14.T'enodona nomynsiquu

©CoNoRWNE

TBopueckoe 3a1aHue

Pa3paboTka JieHTbl BpeMeHH PAa3BUTHUS SBOJIOIIMOHHOTO YUECHUS

[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Taxoke J€HTY BpeMEHH MOKHO COCTaBUTh Ha TETPATHOM, AIbOOMHOM, BATMAaHCKOM
JUCTE, B DJIEKTPOHHOM (popMate

Tema 3.2. MakpodBoaonus. Bo3HHKHOBeHMe U Pa3BUTHE )KU3HU Ha 3emue
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Bonpochl gucKyccuu(MCIOIb30BaHUE apTyMEHTOB, OMOJIOTHYECKONW TEPMHUHOIIO-
MU U CUMBOJIMKHU JUIS JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX
rpymII)
1. Ilouemy npencrtaBieHUs O OOKECTBEHHOM IPOMCXOXKIECHUU JKU3HU HENb3s1 HU
HOATBEPAUTH, HU ONIPOBEPTHYTH?
2. [IpuBeuTe BO3MOKHBIE TOBOJIBI «3a» U «IIPOTHUBY TMIIOTE3bI TAHCIIEPMHUH.
3. Kakyro u3 Teopuil NpoMCX0KIE€HUS KU3HHU Bbl CUUTAeTe Haubosee MpaBauBOi?
OOBbsacHUTE CBOIO TOUKY 3PEHUS.
4. O0OBsicCHUTE, MIOYEMY B HACTOSIEE BpeMsl Ha Halled IMiaHeTe HEBO3MOXKHO 3a-
POKJIEHUE KU3HU U3 BEIIECTB HEOPIaHUYECKOU MPUPOJIBI.
5. Kak BBl cuMrTaere, moyeMy MMEHHO BOJbl MEPBHUYHOIO OKEaHa CTaJIHM CPEIOi
pa3BUTHUSA KU3HU?
6. Kak MOXXHO OOBSICHHUTH CyIIECTBOBaHHE Ha 3eMJIe KUBBIX OPTaHU3MOB Pa3HOM
CTEIIEHU CJIIOKHOCTH?
7. MoeT Ju yIpoIeHrne CTPOSHHUSI CITIOCOOCTBOBATh OMOJOTHUECKOMY MPOTPeccy
Buja? [losicHuTe Ha MpuMepax.
8. [IpuBenurte gOKa3aTeNbCTBA HEOOPATUMOCTH SBOIIOIMOHHOTO MpoIlecca.
. Kakne »BOIIOIIMOHHBIE NIPEUMYILECTBA JAET NEPEXOJ] PACTEHUN K CEMEHHOMY
Pa3MHOKEHUIO?
10. Kakue apoMopdo3bl BbI MOKETE BbIIECTUTH Y MiekonuTatomux? [Touemy Bbl
TaK CUHUTAETE.
11.  JlokaxkuTe, 4TO BUJBI ACHCTBUTEIHHO PEAILHO CYIIECTBYIOT B IPUPO/IC.
12. Tloyemy BakHO COXpaHITh T€HO(MOH Il HBIHE CYIIECTBYIOIINX BUIOB pacTe-
HUW ¥ )XUBOTHBIX? Kakue Mepsl crieyeT npeanpuHsTh 11l 3TOT0?
13. IlpuBegute u OOBACHUTE MPUMEPHI OMOJIOTHICCKOTO TIpOrpecca 1 perpecca.
14.  JlokaxxuTe pOJICTBO OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX TPyMIl (3€MHO-
BOJIHbIE, TPECMBIKAIOIINECS, ITHULIBI, MIEKOTTUTAIOIINE)

(o]

TBopueckoe 3a1anue

Pa3paboTka jieHTbl BpeMeHH BOZHUKHOBEHUS U PA3BUTHS )KU3HU HA 3EMJIE

[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Taxoke J€HTY BpeMEHH MOKHO COCTaBUTh Ha TETPATHOM, AIbOOMHOM, BATMAaHCKOM
JUCTE, B DJIEKTPOHHOM (popMate

Tema 3.3. IIpoucxo:kaeHue 4eJI0BeKAa — AaHTPONIOTeHe3

DpoHTAIBHBIN ONIPOC

1. Kakue mpusHaku SIBJASIOTCS OOIIMMU JUIsl YEJIOBEKAa M YeJIOBEKOOOpa3HBIX 00e-
3bsiH? Kakue npu3Haky MpUCyIM TOJIBKO YEIIOBEKY?

2. [louemy COBpEMEHHBIX YEIOBEKOOOPa3HbIX 00€3bsSH HEJb3sl CUUTATh MPeIKaMu
yenoBeka?

3. Kak cBs13aHO pa3BUTHE MO3Ta U COBEPIIEHCTBOBAHUE OpY Ul Tpya?

4. JlokaxxuTe, 4TO BCE YEJIOBEUECKHUE Pachl IPUHAAIEKAT K OHOMY Buay - Yeno-
BEK pa3yMHbIA. OOBSICHUTE HECOCTOSATEIBHOCTh pacU3Ma.
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5. Kak BbI cuntaere, OyIyT M yCHIIMBATHCS WM CTIIQKHBATHCS PACOBBIC TPU3HAKU
B OyaylieM uenoBeueckom obmrectBe? OOOCHYMTE CBO€ MHEHHE.

TBopueckoe 3a1aHue
Pa3paboTka JieHTbl BpeMeHH MPOUCXOXKICHUS YeJIOBEKA
[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Taxoke J€HTY BpeMEHH MOYKHO COCTaBUTh Ha TETPATHOM, aTbOOMHOM, BATMAaHCKOM
JIUCTE, B DJIIEKTPOHHOM (hopMate

Pasznea 4. dxoJiorus

Tema 4.1. Ikos0ornueckne GakTopbl U Cpeabl ;KU3HA

TecTtupoBanue

Tunosele TECTOBBIE 3aaHUS ISl OLICHKU YMEHUM, 3HAHWM, IPAKTUYECKOr0 OIIBITA,
KOMIICTEHLIAN:

BAPUAHT Ne 1

1. Omuowenusa napazuma u X03AUHA COCMOANM 8 MOM, YMO NAPA3UM

a) BCTyNaeT B CHMOMOTUYECKHUE CBS3U C XO3IMHOM

0) MPUHOCHUT BpEJl, HO OOBIYHO HE MPUBOAMT K OBICTPOW TMOEN X035MHa

B) CTAHOBUTCSI KOHKYPEHTOM JIJIs1 XO3sIMHA

I') BO BCEX CIIy4asiX MPUBOJIUT K THOENN X035MHa
2. Ilpumepom Kaxux Ouomuueckux OMHOWIEHUI AGIAIOMCA OMHOWEHUA 63POCNOU
el u npopocmka depesnl

a) cumOmo3a

0) HeWTpanu3Ma

B) XUIIIHUYECTBA

') KOHKYpPEHIIUU
3. Buomuueckue omnowienus, npu KOMOPvLIX 00HU OP2AHUIMbBL NUMAIOMCA OPY2UMU,
Hacmuzasn u 3amem youeasn ux, Ha3vlearom

a) MyTyaJIN3MOM

0) HaxXJIeOHUYECTBOM

B) XUIITHUYECTBOM

I') Iapa3uTU3MOM
4. Paspywiumenu op2aHuuecKux ¢euiecme

a) IPOTYIIEHThI

0) KOHCYMEHTBI

B) PEIYyLEHTHI

T') IPOAYLICHTHI
5. Kmo u3 nepeuuciennpix opzanuzmos OmHocumcsa K npooyueHmam

a) KopoBa

0) KJIeBep JyroBOM

B) Oemnblii rpubd

T') 4EJIOBEK
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6. Bce srcuevle cywiecmea na 3emne cywjecmeyiom 061a200apa 0Op2aHuieckKkomy eeuie-

cmaey, cO30aHHOMY 8 OCHOBHOM
a) rpubamu
0) )KUBOTHBIMH
B) OaKkTepHUsIMU
I') paCTCHUSIMU
7. Kakue ¢paxmopul na3viéaiom anmponozeHHbIMu
a) CBS3aHHBIE C JIEATEIBHOCTHIO YETIOBEKA
0) abmoTHUYECKOTro Xapakrepa
B) OMOTHYECKOTO XapakKTepa
r) ompeaenstonue GyHKIMOHUPOBAHNE arpOIIEHO30B

8. Ilpucnocobnenuem K Hcu3Hu 6 HA3eMHO-6030YUIHOIL Cpede AGNAEMCA

a) JICTOYHOE JIbIXaHHUE

0) >)xabepHoe JbIXaHHE

B) oOTekaemas hopma Temna
T) NPSIMOXOXKICHUE

9. Bce ghaxkmopul ycusoil u Hexcueoll nPUpPoobl, 6030€iicCmMEyIouiUe HA 0COOU, NONYs-

uuu, 6UObL HA3BIEAIOM
a) abMOTUYECKUMU
0) OMOTHYECKUMU
B) 9KOJIOTHYECKUMU
') aHTPOIOTE€HHBIMU
10. Bzaumoomnowienus co cpedoit ooumanusa uzyuaem
a) mopdoJiorus
0) reHeTHKa
B) CUCTEMaTHKa
T') 9KOJIOT U
11. B kakoit cpede odbumarom camwie pazymHble HcueomHbole
a) B Ha3€MHO-BO31yIIIHOMN
0) B moa3eMHOM (TI0UBa)
B) B BOJIHOMU
T') B )KMBBIX OpraHU3Max
12. K abuomuueckum pakmopam omuocam
a) MoJIpbIBaHNE KabaHaMK KOPHEH
0) HalecTBUE capaHuu
B) 00pa30BaHME KOJIOHHUM MTHUIL
') OOMJIBHBIN CHETOIa

BAPUAHT Ne2

1. Hpu.znepom Kakux ouomuyueckKux OmHOWEHUIL A6/IAI0MCA OMHOUICHUS yoaca u -

2YWKuU
a) MyTyaJiu3ma
0) HelTpanu3zMa
B) XUIITHUYECTBA
I') KOHKYpEHLIUN
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2. Coemecmnoe obumanue 08yx ocooeil, HenOCPeOCMEeHHO He 63AUMOOCUCMBYIOUUX
Medncoy co0oil U He 0KA3bleauux 0py2 Ha 0py2a HUKAK020 6030€liCmaEusl, Ha3bl6a1om
a) CUMOH030M
0) XUITHUYECTBOM
B) HEUTpAIIU3MOM
I') Iapa3uTU3MOM
3. Mescoy nocem u 3y0pom Hab.aooaemca KOHKYPEeHYUsA, mak KaK oHu
a) MATAIOTCS CXOHOM IHUIIEH
0) UMEIOT MPUMEPHO OJMHAKOBBIC MMApaAMETPHI TEJIa
B) UMEIOT HEMHOTOYHUCJIIEHHOE TOTOMCTBO
T') OTHOCSTCS K KJIacCy MJICKOTTUTAIOIINX
4. Ilompebumenu opzanuyuecKo20 euiecmea JHeueblx Op2aHu3Mo6
a) KOHCYMEHTbI
0) peaylLeHTbI
B) ITPOAYLICHTHI
T') aBTOTPO(PBI
5. K opeanuzmam c asmompopnoim munom numanus OmHOCAMCA
a) BBICIIIUE PACTECHHUS
0) )XKUBOTHBIC
B) ITpUOBI
r) 00JIe3HETBOPHBIE OAaKTEPUU
6. Opzanuzmol, numarOWUecsa 20MOGLIMU OP2AHUYECKUMU 6EULECIEAMU, OMHOCAMCA
K
a) aBToTpodam
0) npoayleHTaM
B) rerepoTpodam
r) XemoTpodam
[Abuomuueckuii hakmop — smo
a) UI3BMEHEHUE TEMIIEPATYPHI BO3/lyXa MO CE30HaM
0) ocymieHre 00JI0T YEITOBEKOM
B) BBIpyOKa YEJIOBEKOM JIEPEBLEB B JIECY
T') MOeJaHNE XUIITHUKOM >KEPTBBI
8. Ilpucnocobaenuem K xcu3nu 6 600HOI cpeoe ABIACHCA
a) JITOYHOE JIbIXaHUe
0) >xabepHoOe JbIXaHUE
B) oOTekaemas (popma Tena
I') NPSAMOXOKICHUE
9. Tepmun «3IK0N102UA» NPEONOIHCUI
a) O. I'ekkenb
0) ApucToTelb
B) Y. lapBuH
r) B.W. Bepnaackuii
10. B ammoceepe cooeporcumcesa 221%
a) KUCIIOpoJia
0) azoTa
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B) aproHa
I') 030Ha
11. Ilpucnocoodnenuem K Hcu3nu 6 nouee A61:1emcs
a) peayKIUsi OpTaHOB 3PEHUS
0) >xabepHoe JbIXaHHE
B) XOpolliee 3peHne
T') NPSIMOXOXKICHUE
12. B kakoii cpede opzanvl ONOPHO-06UZAMEILHOI CUCIM EMbL HCUBOMHBIX U ONOPHOUL
CUCHIEeMbl PACMEeHUTI UMEIOm HAUGbICUIUE Pa3eUumue
a) B HA3€MHO-BO3/yILIHON
0) B moa3eMHOM (TI0YBa)
B) B BOJHOMU
T') B )KUBBIX OPTaHU3Max

Kirou
° BApHAHTA ° BApMaHTA
1 2 1 2
Ne Bonpoca Ne Bonpoca

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. Ilonyasiuus, coo01IeCTBA, IKOCUCTEMBI
3ajaHus TUIIOBBIE
CocrasiieHue cXeM KPyroBopoTa BeliecTB
PaboTta MoOKeT MpOBOAUTCS MHIMBUAYATbLHO WKW B MUKpOTpynmnax (2-3 uenoBeka).
TeMarTnka cxeMbl 33/1a€TCsl TPENOAABATEIIEM.
Bo3MoOxHBIE CXEMBI:
KpyroBopot BoabI B ipupoe
KpyroBopot kucnopoaa B mpupo/ie
KpyroBopot yriepoaa B mpupo/ie
KpyroBopot azora B npupoje
KpyroBopot sHepruu B mpupojie
KpyroBopor BemiecTs B jecy
KpyroBopot sHepruu Ha NIIIEHUYHOM T10JIE

NoakowdPE

IIpakTueckas padora Ne3 «Kpyzoeopom eewiecme u snepzuu 6 IKocucmeme»
CMm. Metonuueckue ykazaHUs IO BBIMOJHEHHUIO MPAKTHUYECKUX pabOT MO JUCIIH-
uHe «buonorusy/ coct. Ilerpukuna O.b., PKPUIIT, 2023r.

Tema 4.3. buocdepa - ri06aJIbHAS IKOJIOTHYECKAS CHCTEMA
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Bonpocel quckyccuu

1. K xakomy Tumy BemiectBa Ouochepbl MOKHO OTHECTH SIHTapb, OMABIIUE JTUCTHS,
TOpd, MBUIBIYY PACTEHUHN, TAyTUHY?

2. OxapaxkTepu3yiiTe OpraHu3Mbl, KOTOpble OOUTAIOT BOJIU3U T'paHul] OMOChephl.
Kax BbI cuntaere, KakuMu CBOMCTBAMHM JIOJKHBI 00J1a/1aTh TAKUE OPraHU3MBbI?

3. Kaxos Bxian B.W. BepHajckoro B pa3Butue yuenus o ouochepe?

4. KakoBo BiMsIHHE )UBBIX OPTaHW3MOB Ha IJ100abHBIE KPYTOBOPOTHI BEIIECTB B
npupoje?

5. O0OBscHUTE, KaK MPOUCXOAUT KPYrOBOPOT KHCIIOpOJa, yriepoaa B Ouocdepe.
CocTaBbTe COOTBETCTBYIOLIYIO CXEMY.

6. Kak cka3piBaeTCs Ha COCTOSSHUM OMOC(Eephbl YHUUTOKEHUE JIECOB?

8. Kakoe 3HaueHue uMeeT n3yuyeHue 0COOCHHOCTEN CTPOEHUS U KU3HEIEATEIbHO-
CTH OPraHU3MOB ISl HAYYHO-TEXHUYECKOTO IIporpecca?

TecTrupoBanue
TunoBsie TECTOBBIC 3aIaHUS ISl OLICHKU YMEHUM, 3HAHUM, MPAKTUYECKOTO OTIbITA,
KOMITIETEHIIUM:
BAPUAHT Ne 1
1. Aenenusa Kpyzosopoma eeuiecme u IHePuU, RPOUCXO0AUUE NPU YHACHUU HCUBHIX
OP2aAHU3MO8, U3YUAIOM HA YPOGHE
1) Guochepuom
2) OUOTeOIIEHOTUYECKOM
3) NOMyJISAIHOHHO-BHIOBOM
4) opraHu3MeHHOM
2. B npeoopazosanuu ouocgeput enaeunyro ponv uzparom
1) >)xuBBIE OpraHU3MBI
2) OUOpPUTMBI
3) KpyroBOpOT MUHEPAJIbHBIX BEIIESCTB
4) mpouecchl caMOperyJIsauu
3. Buocghepa asnaemca omkpoeimoil cucmemoii, max KaKk oHa
1) cocobHa K caMOperyssuu
2) criocoOHA U3MEHSITHCS BO BpEMEHHU
3) COCTOUT U3 IKOCUCTEM
4) cBs3aHa ¢ KOCMOCOM OOMEHOM BEIIECTB
4. B ouocghepe ouomacca s«cusommuuvix
1) BO MHOTO pa3 MpeBbIILIAET OMOMACCY PACTEHUI
2) paBHa buomacce pacTeHUM
3) BO MHOT'O pa3 MEHbIIIE OMOMACChI PACTCHUI
4) B OTJeNbHBIC MTEPUOIBI TIPEBHIIAET OMOMACCY PACTCHHI, a B IPYTUE HET
5. ZKueoe eeuwyecmeo ouocgepuvl nianemot - 3mo cOBOKYRHOCHLb 6CeX
1) Bcex pacTeHHil U JKUBOTHBIX
2) MHOTOKJIETOYHBIX OPTaHU3MOB
3) MHKpOOpPraHU3MOB
4) )KUBBIX OPTaHU3MOB
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6. Obonouka 3emnu, HACETIEHHAA HCUBLIMU OP2AHUIMAMU U RPEOOPA3Z0BAHHAA UMU,
Ha3zvleaemcs

1) rugpocdepa

2) nutocdepa

3) Hoocdepa

4) 6uocdepa
/. Haubonbvuiana KOHUeHmpayus Hcueo20 eeuiecmea Haoaooaemcs

1) Ha cteike aTMochepsl, THIpOchEpHl U IUTOCPEPHI

2) B HIDKHUX CJIOSIX TUIIPOChepbl

3) B BEpXHHUX CIIOSIX aTMOC(hEpHI

4) B mutocdepe Ha riryoune 200 m
8. ZKu3zno na 3emne neeozmodricna 6e3 Kpyzoeopoma eeuiecme, 8 KOMopoM pacmeHus
6bINOIHAIOM POJlb

1) pa3pyiuTesneit OpraHMuecKuX BEIIeCTB

2) UCTOYHHKA MUHEPAIbHBIX BEIIECTB

3) mpousBoAUTENIEH OPTaHUYECKUX BEIIECTB

4) notpedurtenei OpraHuYeCKUxX BEIIECTB
9. Ocnosamenem yuenusn o ouocghepe agnaemcs

1) B. Joxyuaes

2) 3. I'ekkenb

3) B. Bepuanckuit

4) Y. JapBun
10. Yemoiiuusocmu 6uocehepul obecneuusaemcsn

1) TeOMarHUTHBIMU SBJICHUSMUA

2) XO3SIICTBEHHOM JIEATEIbHOCTHIO YeJIOBEKa

3) atMOcepHBIMU SIBICHUSIMU

4) KpyroBOpOTOM BELIECTB
11. Cosokynnocmo nexcugvix mes, 00paz06anHvIX 6 pe3yibmame HcusHeoesameabHo-
CHU JHCUBBIX OP2AHUIMOB

1) ’xuBOE BELIECTBO

2) KOCHO€E BELIECTBO

3) GuoreHHOE BEIISCTBO

4) OMOKOCHOE BEIIECTBO
12 Oxucnenue u e6occmanognenue pa3iudHBIX 6EULECHIE C NOMOWBIO HCUBLIX OpP2a-
HU3MO8

1) razoBas (pyHKIIHMS )KMBOTO BEUIECTBA

2) OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS (DYHKIIHS )KUBOTO BEIIECTBA

3) buoxmumMuueckasi PyHKIHUS dKUBOTO BEILIECTBA

4)KOHIIEHTpALIMOHHAs (DYHKIIUS )KMBOTO BEIIECTBA

BAPUAHT Ne2
1. Heodxo0umoe ycnogue coxpanenus pasnogecus 6 ouocghepe
1) sBOMIOLIMST OPTAHUYECKOTO MUPa
2) 3aMKHYTBI KPYTOBOPOT BELIECTB U SHEPTUU
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3) ycuieHue NPOMBIIUICHHOW U CHUKEHUE CETbCKOXO03SIMCTBEHHOM NESITEIbHOCTH
YeJioBeKa

4) ycusieHue celibCKOX03SIMCTBEHHON U CHUYKEHUE MTPOMBIIIUIEHHON JeSTENbHOCTH
YeJioBeKa
2. Yemoiiuueocmu 6uocghepuvl Kak 2100471610 IKOCUCHIEMBL ONPEDEIACMCA

1) paznooOpasuem ee BUI0BOrO COCTaBa

2) KOHKYpEHLIMEeH MeXIy OpraHu3MaMu

3) nonyisIUOHHBIMU BOJTHAMHU

4) 3aKOHOMEPHOCTSIMU HACIIEJCTBEHHOCTH U U3MEHYMBOCTU OPTaHU3MOB
3. Ilo B.U. Bepnaockomy Kuciopoo aenaemcs 6euiecmeom

1) >kxuBBIM

2) OMOKOCHBIM

3) OHOreHHBIM

4) KOCHBIM
4, B npeoopazoeanuu duocghepul 2nasuyro pos uzparom

1) »uBbIE OPraHNU3MBbI

2) OUOPUTMBI

3) KpyroBOpOT MUHEPATHHBIX BEIIECTB

4) mpo1iecchl CaMOPETyYIISIITUU
5. Axkkymynayus snepeuu Connya u ee nociedyrouiee nepepacnpeoesieHue mexcoy
HCUBBIMU KOMNOHEHMamu ouocgepol

1) razoBas (pyHKIIMS )KMBOrO BEUIECTBA

2) sHepreTuyeckas (yHKIHUS dKUBOTO BEILIECTBA

3) buoxumMuyeckasi PyHKIHUS dKUBOTO BEILIECTBA

4)KOHIIEHTpALIMOHHAs (DYHKIIUS )KMBOTO BEIIECTBA
6. B coomeemcmeuu ¢ npeocmasnenuamu B.U. Bepnaockozo Kk OuoKocHvim meam
omHocam

1) mouBy

2) 1mose3HbIe UCKOTIaeMbIe

3) ra3el aTMocdepbl

4) >KUBOTHBIX
[. Bepxnasa zpanuya ouocghepvl naxooumcsa Ha evicome 20 km om nosepxnocmu 3em-
JU, MAK KaK mam

1) OTCyTCTBYET KUCIOPOA

2) OTCYTCTBYET CBET

3) odeHb HU3KasI TEMIIepaTypa

4) pa3MelaeTcsi 030HOBBIN CJION
8. IToooepircanuro pasnosecus 6 buocghepe, ee ueaocmuocmu cnocoocmayem

1) coxpaneHnue 6MopazHO00pa3us

2) BCEJIEHUE HOBBIX BUJIOB B SKOCUCTEMBI

3) co3maHue arpod’KOCUCTEM

4) pacuirpeHue mioaau 3eMeib, 3aHITHIX KYJIbTYPHBIMU PACTEHUSIMU
9. Buocgpepy cuumarom ounamuuecxkoit cucmemoil, maxk Kaxk ona

1) cnocobHa K caMOperyssuu

2) cnocoOHa U3MEHSTHCS BO BpEMEHH
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3) COCTOUT U3 IKOCUCTEM
4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIECTB
10. Buonocuueckum Kpyz080pomom HAa3bl86aemcsa HEnpepvléHoe 08UNCEHUE 6EeUieCHE
Mmedncoy
1) MuUKpOOpraHu3MaMu U rpudamMu
2) pacCTEHUSIMU U TIOYBOU
3) KUBOTHBIMH, PACTCHUSIMUA U MUKPOOPTaHU3MAMHU
4) pacTeHUsIMU, )KUBOTHBIMH, MUKPOOPTaHU3MaMH U TIOUYBOM
11. Kocnoe éeuwgecmeo — smo co80KynHOCHLb 8ceX
1) HEeXXMBBIX TeJ, 00pa3yIOUINXCS B PE3YJIbTATE MPOIECCOB, HE CBSI3aHHBIX C JIes-
TEJIbHOCTHIO KUBBIX OPTaHU3MOB
2) MHOTOKJIETOYHBIX OPTaHU3MOB
3) COBOKYITHOCTb HEKUBBIX TeJl, 00PAa30BAHHBIX B PE3YyJIbTATE KUZHEAEATEIbHOCTH
KUBBIX OPTaHU3MOB
4) )KUBBIX OPTAaHU3MOB
12. Cnocobnocmo uzmenamo u no0OePHCUBAMb ONPEOEIEHHbLIL 2A306blIl COCMAE Cpe-
O0bl 0Oumanusa u ammocghepul 8 yeiom
1) Guoxmumuueckasi GyHKIMS )KUBOTO BEIIECTBA
2) sHepreTuyeckasi GyHKIUS )KUBOTO BEIIECTBA
3) razoBas PyHKIIMS )KMBOTO BEIIECTBA
4)KOHIIEHTpALIMOHHAA (PYHKIUS KUBOTO BELIECTBA

Kurou
° BapMaHTa 1 ) ° BapMaHTa 1 )
Ne pompoca Ne Bompoca
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. Biusinne aHTPONOreHHbIX (PaKTOPOB HA OHochepy
TecTrupoBanue
TunoBele TECTOBBIE 3aJJaHUS 111 OIEHKM YMEHUW, 3HAHUW, TPAKTUYECKOTO OIbITA,
KOMITETEHIIHM:
BAPUAHT Ne 1
1. K xumuueckum 3a2pa3sHumenam IK0J102UYECKUX CUCHIEM HE OMHOCAMCA
1) npoayKThl CropaHus UCKOMAeMOro TOILUIMBA
2) OTXOJIbI ’)KUBOTHOBOTYECKUX (hepm
3) NPOIYKThI CTOPaHMs UICKONAEMOTO TOILJIMBA
4) panguaioHHbIC
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2. 3azpaznenue npupoOHoll CPeObl HCUBCLIMU OPZAHUSMAMU, GbI3bIGAIOUWUMU ) Uelo6e-
Ka paznuunvle 3a00.1€6aHUsL, HA3bIEACMCA

1) paanoakTUBHBIM

2) OMOJIOTUYECKUM

3) XUMHYECKUM

4) IryMOBBIM
3. Ecmecmeennoe 3azpaznenue ouocgepvt npoucxooum 6 pezyibmame

1) necHbIX MoXkapoB

2) 3aXOpOHEHUS OTXOJI0B B BOJIOEMAax

3) BEIOpOCOB Mycopa

4) 00pabOTKM pacTEHUM MECTUIUIAMU
4. /lna 3augumeol okpyscaiouieii cpedvl om 3a2pA3HEHU

1) co3paroT 3amoBEeIHUKU

2) OXpaHsIOT OT/ACNIbHbIC TPUPOAHBIE COOOIIECTBA

3) OrpaHUYUBAIOT TOOBIYY IKOJIOTUYECKUX PECYPCOB

4) BHEAPSIOT MAJIOOTXO/AHBIC TEXHOJIOTUN
5. Ilpusnecenue 6 oxpyscarouyro cpeoy uiu 603HUKHOGEHUE 8 Hell HOBbIX, 00bIYHO He
XapaKkmepHovixX U3UKO-XUMUYECKUX U OUO0TI02UYECKUX BeUieC8, A2CHIN 08, OKA3bIEA-
Iouux 6peodnbvle 6030€iicmeUs Ha NPUPOOHbBLE IKOCUCH EMBL U Ue106EKA, HA3bI8AECHICS

1) 3arpsizHeHHEM

2) 3a00J1eBaHUEM

3) BHEApEHUEM

4) ouunIileHUEM
6. I'nagnoviit xumuyeckuil 3a2pA3HUMeENb ammocgepol

1) nuokcun yriaepoaa

2) paaIuoaKTHBHBIE OCAKU

3) CepHUCTHIN ra3

4) TeTpa’TUIICBUHEI]
7. Aumponozennoe 3azpazHenue —

1) cripOBOIMPOBAHO UCKIIOYUTEIBHO XO3SMCTBEHHON JACATEIBHOCTBIO YCIOBEKA

2) CIIpOBOLIMPOBAHO MPUPOIHBIMU KaTtacTpodamu

3) CIIPOBOIMPOBAHO XO3SIMUCTBEHHOM IEATETLHOCTHIO YEJIOBEKA U TIPUPOTHBIMU Ka-
tacTpodamu

4) cTIpOBOIIMPOBAHO JCITCIBHOCTHIO MPOMBIIIJICHHBIX TTPEATIPUSTHN
8. Ceazano c naanemapuvlmu UsMeHEHUAMU

1) rmoGanbHOE 3arpsi3HEHUE

2) NoKaJIbHOE 3arps3HEHUE

3) peruoHaIbHOE 3arpsI3HEHUE

4) ToueuHoe 3arpsi3HEHUE
9. Bewecmea unu pusuueckue azenmul, KOmopwie npu 030€iUcmeuu Ha poOOuUmeib-
CKUe Op2anu3Mvl CHOCOOHbBL 6bI3bIEANb 8POHCOCHHBIE OeheKmbl Y HOMOMCMEa

1) xaHLIEpOTEHBI

2) TepaTOreHsl

3) MyTareHsl

4) 3arpsI3HUTENH
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10.Hakonnenue 001buioii KOHYeHmMpauyuu 6euiecmea npu NPOXoxHcOeHUuu yepe3 nu-
uiesyro uyens

1) OuoakKyMyIsIIUeH

2) OMOKOHIICHTPUPOBAHHUEM

3) 3arpsi3HeHHEM

4) KOHLIECHTPUPOBaHUEM

BAPHUAHT Ne2

1. Aumponozennoe enrusanue na zuopocgepy nposaenaemcs 6
1) 3arpsi3HEeHUM BOJIOTOKOB
2) yIy4dIlIeHU! XapaKTEPUCTUKU KaueCTBa BOJJOTOKOB
3) ViydlleHuH 3KOJ0THYECKON CUTYallul BOJIOEMOB
4) 3arpsI3HEHUHU BOJOEMOB
2. UcmouHnukom ecmecmeenHblX 3a2PA3ZHEHUN amMochepol Asnaemcs
1)kocMuYecKast MbLTh
2)IpeanpUsITHS TI0 TIPOU3BOICTBY IIEMEHTA
3)IpennpusTHs 10 MPOU3BOACTBY HEPTEIPOTYKTOB
4)u3BepKEHUE BYJIKAHOB

3. IlIpoueccwt paspywienusn no6epxHocmu no46bl U 6bIHOCA NJ1I000OPOOHO20 C105 60001L
U 6empom Ha3vléarom

1) cmbiBanMEM

2) aposueit

3) mubdyzueit

4) BHIBETpHUBAHHE
4. 3azpaznenue npupooOHoil cpedsl, KOmopoe C6A3AHO C UIMEHEeHUeM Pu3uueckux na-
pamempoe cpeovt (Menio8vix, ULyMoeblx, 3J1eKMPOMAZHUMHBIX U M.0.) HA3bl6Aem A

1) xumuueckum

2) duznyecKkum

3) OmoJIorHYEeCKUM

4) pU3UKO-XMMUYECKUM
5. Kakue u3 nepeuucnennplx éeuyecme Haudo1ee UHMEHCUBHO PA3PYUIAION 030HO-
evlilc1oi ammocghepot

1) oxcubl a30Ta

2) dhbpeoHbl

3) OKCHUJIBI CEpBI

4) oKcubl yriepoja
6. Ilo macwmaoam 3azpasznenue He mMoxicem Obimo

1) nokanbHBIM

2) peruoHaJIbHbIM

3) rnoGanbHBIM

4) TOYCYHBIM
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7. Hakonnenue opzanu3mom XumMuueCKux euiecme, ROCMynRarujux u3 OKpyycarouieil
cpeovl 6 KOHUeHmpayuu 0oabuiell, yem Hax00umcsa 6 OKpyycarouiell cpeoe, Ha3vléa-
emcs

1) OuoakKyMyIsIIUeH

2) OMOKOHIICHTPUPOBAHUEM

3) 3arpsi3HEHHEM

4) KOHIIEHTPUPOBAHUEM
8. Xumuueckue sewecmea unu puzuueckue azenmal, 6030eiicmeue KOnmopuvix Ha op-
2AHU3M Ue106EKA UTU HCUBOMHO20 NOBLILLACH 6EPOANHOCHb 603HUKHOBEHUA 3/10KA-
YecmeeHHbIX HO8000pa3osanuil (onyxoneii), Ha3vl8AIOMCA

1) xanueporenamu

2) TepaToreHaMu

3) MyTareHaMu

4) 3arps3HUTEISIMU
9. Ilpeonamepennoe unu cayuaiiHoe nepecejieHue 0codeil KaKo2o-iudo euoa Hcueom-
HbBIX U PACMEHUIl 3a npedesibl eCMmecmeeHH020 apeana 6 Hogble 01l HUX mecma oou-
manus

1) uHTpOTYKLIUS

2) BHeIpeHue

3) BceneHue

4) 3arpsi3HCHUE

10. Ilomox ouczapmoHuYHOI, XA0MU4eCKoil, papyuiumenvHoil ungopmavyuu, 603-
Oelicmeyrouuil Ha Y4el06eKa, NPeuMyu|eCmeeHHo, uepe3 e20 3peHue U Ciyx

1) mrymoBoOe€ 3arpsi3HEHUE

2) 5JCKTPOMArHUTHOE 3arpsi3HEHUE

3) uadopMaIMOHHOE 3arps3HEHNE

4) (pU3UKO-XUMHUYECKOE 3arps3HEHUE

Koarou
2 BapuaHnTa BapuaHTa
1 2 1 2
Ne pommpoca Ne Bommpoca

1 4 4 6 1 4
2 2 4 7 1 1
3 1 2 8 1 1
4 4 2 9 2 1
&) 1 2 10 2 3

I[IpakTueckasi padora Ned «Omxoovl npouzeoocmea
CM. MeTonnueckne yKa3aHHs 1O BBITIOJHEHUIO MPAKTUYECKUX padOT IO JUCITH-
mmHe «buonorusy/ coct. I[letpukuna O.b., PKPUIIT, 2023r.

Tema 4.5. Bausinue conuaJabHO-IKOJOTHYeCKUX (DAKTOPOB HA 310POBbE YeI0BEeKA
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Bonpocs! guckyceuu

Kak BiusieT Ha 3I0pOBBE YENOBEKA SJIEKTPOMATHUTHOE IOJIE?

Kak BiusieT Ha 310pOBbe OBITOBASI XUMUSA?

Kak BiusieT Ha 310pOBbe YeIOBEKA N30BITOYHBIN 1IyM?

Kak BiusieT Ha 310pOBBE YENOBEKA paguanus?

Kak opranusm uenoBeka aganTUPYETCs K YCIOBUSM OKPYKarOUIEH cpeabl?
Bnuser nu Ha 310poBbe UenoBeka Gpuznyeckast akTuBHOCTH? Kakum oOpazom?
Yro Takoe 3mopoBbecOeperaromnue nosenenue? [IpuBeanre mpuMepsl.

NogakowdPE

JlaGopaTopnas pabora Ne2« Ymcmeennasa pabomocnocoonocmasy
CM. Meroanueckue yka3aHHs IO BBIIOJHEHUIO MPAKTUYECKUX PabOT MO TUCIH-
mnHe «buonorust»/ coct. [lerpukuna O.b., PKPUIIT, 2023r.

Pa3zngea 5. buoJiorus B :KHU3HU

Tema 5.1. BUOTeXHOJI0TMHU B JKU3HHU KAKIOT0

Keiic (curyanunoHHoe 3a1aHue)
3ananue 1

CBHHOBOJCTBO HAaHOCHUT OOJIBIIION yIIepO OKpyKaroIleh cpeje, Tak Kak 3a-
OupaeT OOJIBIIIOE KOJIMYECTBO MPUPOJHBIX PECYPCOB U MPOU3BOIUT MHOTO OIac-
HBIX OTX0/0B. UTOOBI CMATYUTH ATOT yuIEpO, a 320 HO U MOBBICUTH A(HPEKTUB-
HOCTb MSICHOTO MPOU3BOJICTBA, MOXKHO CJI€JIaTh CBUHBIO HEMHOI'O IOXO0XEH
Ha KopoBy. st atoro yuensle u3 HOxxHO-KUTalCKOro CelnbCKOXO03SMCTBEHHOTO
YHUBEpCUTETA NO0ABUIN B €€ TEHOM TeHbI ()EPMEHTOB, PACHICIUISIOMUX (PUTHHO-
BYIO KHUCJIOTY U MOJIUCAXapuibl KJIETOYHBIX CTEHOK pacTeHUid, Omaromapsi demy
CBUHBHM CMOTJIM YCBauBaTh 3TH COEIUWHEHHSA. DTO MO3BOJIMIO UM ObICTpee HaOu-
paTh MacCcy M YMEHBIIWJIO cojiepxkaHue a3ota u ¢ocdopa B HaBO3e. DTO HATJISAI-
HBI MPUMEP HUCIOJB30BAHUSI TEHHOW WHXEHEPUU MJI PEIICHUS dKOJIOTHUUYECKUX
poOJeM.

Kakue HKOJIOTUYECKHE TIPOOIEMBI
TTOMOYKET PEIIUTh 3TO N300peTeHHE?
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Ha PUCYHKEC I/I306pa)KCHLI (bepMeHTBI, T'CHBI KOTOPBIX OBLIIM BCTABJIEHBI B TEHOM CBHUHBH: IIEKTHU-
Haza, [eJUTI0a3a, KCuilana3a u Guras3a, a TakKe OPraHU3MBbI, U3 KOTOPBIX OHU OBUTH BBIJCIICHBI: TPHO
Thielaviaarenaria, csepuok Teleogryllusemma, rpu6 Aspergillusniger u 6axrepus Escherichiacoli.

3ananue 2

KopoBbI €T 0ueHb MHOTO TPaBhl U IIEPEBAPUBAIOT €€ C MMOMOIIBI0 MUKPOOPTa-
HU3MOB. [1000uHBIM 3(h(pEeKTOM TaKOTO THIIAa MUTAHUS CTald MeTeopu3M. JKUBOTHBIE TIPO-
M3BOJIST OYCHb MHOTO MeTaHa. [I0ToMy y4eHble penriiv BEIBECTH HOBYIO MOPOTY, KOTO-
pas MeHbIIIe OBl CTpajaga OT METEOPHU3MA.

HccnenoBaTenu 0OHApY UK OaKTEpHIO, OTBETCTBEHHYIO 32 BBIPAOOTKY METaHa,
1 C €€ TIOMOUIBIO CO3/IalTi HOBYIO IOPOJY, BBIACISIONIYIO Ha 25 % MeHbIIe ra3a, yem
OOBbIUHAsl KOPOBA.

B yem nonb3a 3Toro nzo0peTeHus?

Kakue sxonoruueckue npoosieMbl IOMOXKET PEIIUTh 3TO U300peTeHue?

3ananue 3
[TayTrHy HCTIONB3YyIOT B 00JIBIIOM KOJMUYecTBE oTpaciieid. Ho monyunTs oueHb
MHOT0 NMayTHHBI HEBO3MOKHO, IOTOMY UTO €€ IUIETEHHE - OYEHb JUINTEIbHBIN IIPOIECC.
['eHeTHKaM y/anoch BEIBECTH KO3y, TPOU3BOIAIIYIO B CBOEM MOJIOKE Ay THHHBIN
oenok. M3 aToro 6esnka MOKHO B OOJIBIIOM KOJIMYECTBE BBIACIUTD MAay4YHil MIETK
Y UCTIOJIb30BaTh €T0 B MPOMBIIINIEHHBIX MacIITadax.
B kakux oTpacisix mpOMBIIIJICHHOCTH MO>XHO HCTIOJIb30BaTh MAyTHHY?
Yrto u3 Hee Mpou3BOAAT?

Tema 5.2 BMOTEeXHOJIOTUM ¥ TEXHHYECKHUE CUCTEMbI

Keiic (cutyaunonHoe 3ajianue)

3aganue 1.

OnoBo (Sn) - OIMH U3 APEBHEUIIINX METAJUIOB, MTOJIYYECHHBIX YEIOBEKOM B YUCTOM
BHujae. B 3eMHOl kKope OHO paccesHo B Buje kaccuteputa (SnQ;), pexe - OJOBSIHHOTO
kosrueana win cranHuHa (CuzFeSnS,).

B genoseueckom Tene aucrnepruporano a0 0,0002% onoBa, 00bIYHO ke - Ha TOPSI-
oK MeHblie. [1o aTolt npuunHe 11 YeoBeka OHO OTHOCHUTCSI K IPUMECHBIM MHUKpOJJIe-
MeHTaM. ExenneBHo yenosek "cbemaet” 0,02-17 mr osoBa. B KpoBb 0710BO MPAKTUYECKU
HE BCaChIBaeTCs, T.K. B pe3yjbTaTe THAPOIN3a 00pa3yrTCs THAPOKCUABI WM JIPYyTUe
TPYyAHOPACTBOPUMBIC HeOpraHudeckue coenuHeHus. [loctynienue ero B KpoBb OrpaHu-
guBaeTcs 3HaueHusiMu 0,02-0,2 Mr B cyTku (B BUIE OCIKOBBIX KOMIUIEKCOB). OHaKO,
ATO KOJIMYECTBO 0JIOBA OBICTPO paclpeiesiseTcs 1Mo pa3HbiM opraHaM. OJIOBO AENOHUPY-
etrcst B ckenete (10 MkmMonb/kr), ieuenu (2,7), nerkux (2,4), moukax (1,6), koxe (1,3).
OHO BXOJUT B COCTaB KEIYJIOYHOIO TOPMOHA TaCTpHHA. DTOT TOPMOH PETYJIHPYET BbI-
pabOTKy COJISTHOM KUCJIOTHI B KEIYAKE U YBEIMYMBACT CEKPEIUIO MeTchHa (MUIeBapH-
TeIbHBIN (PEPMEHT, PACUICTUIAIOMNN ONKN).

[ToTpeOHOCTH B 0JI0BE OOBIYHO YAOBJIETBOPSIETCS OOBIYHBIM TUTaHuEM. Jledunut
HACTyMaeT MpH JJIUTETLHOM ero notpediennn MeHee | mMr B eHb. cnibitanus Ha 1abo-

67


https://en.wikipedia.org/wiki/Methane#Ruminants
https://www.bbc.com/news/av/science-environment-16554357/the-goats-with-spider-genes-and-silk-in-their-milk

PATOPHBIX KUBOTHBIX MOKA3aJIM, YTO MPU HEXBATKE 0JIOBA 3aMEJJISIIICA POCT U MPUBEC Y
HEKOTOPBIX BUJIOB, HAPYIIAJICS MUHEPAIbHBIA COCTAaB BHYTPEHHHUX OPTaHOB, pa3BUBAIAChH
ayonenus, yXyAmancs ciayXx.

Hakormienue ojioBa ¢ BO3pacTOM OOBIYHO HE MPOUCXOAUT. DTO JAeT OCHOBAHUE
IPEANOI0XKUTh, YTO B OpraHu3Me 3ay0keH 3((PEKTUBHBIA TOMEOCTATUYECKUM MEXaHU3M
peryJnpoBaHus ero cojepxkanua. OQHaKo, HEKOTOPbIE OJIOBOOPTAHUYECKHUE COEAUHEHUS
Opy TOMNAJaHUU B OPraHU3M C MUIIEH aKKyMYJIUPYIOTCS, MPUBOJS K XPOMOCOMHBIM
abepparusaM (MyTarusM) B KJIETKaX KOCTHOTO MO3ra.

O70BO B OCHOBHOM BBIBOJUTCS C MOYOU, B MEHBIIEH CTENIEHU - JKEIYHBIM U KH-
meyHsIM yTeM. [lepuona nonyBbeIBeIcHNS paBeH 2 CYTOK.

1. Kakum 06pa3oM 0J10BO MOXKET MOMAaTh B OPTaHU3M YeloBeKa?

2. B KakuX IPOMBITIUICHHBIX MPOIIECCaX UCIIOIB3YETCS OJIOBO?

3. Kakue coenrHeHns 0J10Ba ABISIOTCSA MOTEHIUAIBHO OMACHBIMHU?

4. Kakoe HeraTuBHOE BO3/ICIICTBHE OJIOBO OKA3bIBAET HA OPTaHU3M YEJIOBEKa?

5. Kakue cuMnTOMBI BOZHUKAIOT MPU OTPABJICHUH OJIOBOM (TI€PEU30bITKE €T0 B Op-
raHusme)?

6. Kak MOKHO CHU3UTh HETAaTUBHOE BO3/ICHCTBUE 0JIOBA HA OpraHu3M?

3aganue 2.

HeB0o3MOXXHO mpeacTaBUTh ceO€ HU OAHY MHKPOCXEMY, HU OJIHO 3JIEKTPOHHOE
YCTPOMCTBO, CO3/ITaHHOE 0€3 MOMOIIM MasulbHUKA. PazymeeTcs, KaxIblil pa3 npu mnaiike
MOJIB3YIOTCS (hIIrocaMu, 0J1aro UX CYIIECTBYET ACCATKU U COTHU BUJIOB.

Kanudoan. OauH U3 caMbIx cTapbiX U nonyJspHbIx (irocoB. [IpeacraBnser co-
OOl CMECh pa3JIMYHBIX CMOJISIHBIX KHUCIOT U UX HM30MEpPOB, OCHOBHAsi Macca KOTOPBIX
MPUXOAUTCS Ha aOMETMHOBYIO KHUCIOTY. BemecTtBo cpaBHUTENBHO O€30MacHOE, HO U C
HUM He BC€ Tak mpocTo. JIMTenbHOE BIBIXaHHWE BO3yXa, B KOTOPOM COJIEp>KaHHE Ya-
CTHIL] KaHU(OJIM MPEBBILIACT JTOMYCTUMBIN YPOBEHb, IPUBOAUT K Pa3BUTHIO ajiepruye-
CKOM peaKklyu OpraHnu3mMa, 4acTo nepexomsuier B actMy. [lpu nakike neperpeTsimM nasijib-
HUKOM KaHu(pob pacnagaercsa. B nponykrax e€ pacnazna HeMaso BELIECTB C pa3HOM cTe-
IIEHBIO BPEIHOCTU. JTO KUCJIOTHI: BAJIEPbSHOBAs, TENTUIIOBAs, KAIPUJIOBasi, MEJIaproHO-
Basl, YKCyCHasi, IMHOJWH, COCTOSIIIMNA U3 KyMoOJja, HUMOJa, METUILUKIIOTeKCaHa, JuMe-
TWILMKJIOTEKCaHa, a Tak ke abueTeH, aOMeTuIl, JAEKCT - POMUMAapeH, TMIPOPETEHbI U
THJIPONIMMAHTPEHbI. JTO BEIIECTBA C HEBBICOKOM TOKCHYHOCTBIO, CHOCOOHBIE, OJTHAKO,
BbI3BaTh AJUIEPTHIO, ACTMY M MOPAXKEHHE CIM3UCTHIX 00o0siouek. CUHTETHYECKass U TH]I-
pupoBaHHas KaHU(OJIb MPAKTUYECKHU HE COJEPKAaT a0METUHOBYIO KUCJIOTY, MOATOMY TO-
YTH HE BBI3BIBAET AJUIEPrUUYECKOI peaKklyu, P HarpeBaHUU B OCHOBHOM BO3TOHSIETCS, a
He paznaraercs. B utore - MeHee BpeHa. EAMHCTBEHHBIN MUHYC - Takasi KaHU(OJIb B Jie-
CSITKH pa3 JOpoke OOBIYHON COCHOBOM.

KomOuHMpoBaHHbIe (IIOCHI COCTOST U3 JBYX HJIM HECKOJIBKUX KOMIIOHEHTOB,
YIPOLIAIOIIUX MPOLECC HAHECEHUS M YJIY4YIIAIOIMX KAa4eCcTBO Maku. VX MHOXECTBO,
pPaccMOTPHUM HEKOTOpbIE (PIIFOCH OTEYECTBEHHOTO IPOM3BOCTBA.

I'muuepun ruapasuHoBbIi (uiroc. B cocraBe rouuepuH u ruapasud. ['nunepus -
BEIIECTBO COBEpIIEHHO Oe3BpeaHoe. Ho mpu maiike, Oyay4u moJIBEpP>KEHHBIM BBICOKOU
TEMIIEpaType MPEBpPALIAETCS B alIbJ0JIb U aKpoJienH. Kak u Bce OCTalbHbIE albAEerubl,
OHM TOKCHYHBI. AKpOJIEMH OTHOCHUTCA K | Kilaccy OonmacHOCTH, SIBJISIETCA CUIIbHBIM TOKCH-
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HOM, pa3apakaeT CIU3UCThIE 00OJIOYKH TJIa3 W JIbIXaTeNbHBIX MyTei. Myrtaren. ['mapa-
3UH TaK € OTHOCUTCA K | Kjaccy ONacHOCTH, BBI3bIBAET T'OJOBOKPYKEHHUE, TOJIOB-
HY10 00JIb, TOUTHOTY U cyaoporu. [Ipu oTpaBieHUU BBHICOKMMU J103aMH - JIETaIbHBIA UC-
XO0Jl 0 NMPUYHMHE TOKCUYECKOT0 OTEKA JIETKUX. Hu3kas 1eHa U KauecTBO MalKu JeIaroT
€ro MOMyJISiPHBIM, HO IpU paboTe ¢ HUM HEOOXOAUMO COOJII0IaTh MEPhl 0€30MMaCHOCTH.

JI®UM. B cocrase: oprodochopHas kucinora. I[lapsl oprodochopHOit KHUCTOTHI
Ipy Naiike MOTYT BBI3BIBATh pa3pakeHHE CIM3UCTHIX 000J0UeK, Kamenb. [Ipu nmurens-
HOH paboTe BO3MOXKHO HAKOMUTEIIbHOE OTPABIICHHUE.

CK® v ®KCu criuptoBoii pitoc Ha ocHoBe kanupomu, Cmotpute "Kanm-
¢doan".

®38M. Cocra: optodocdopHas KHCIOTa, TIWLECPUH, ITHICHTJIMKOJb, TUITHU-
JAMHH COJISTHOKHCIBIM. Cpeny NEepedyrCICHHBIX BEIIECTB 'HOBUYKOM' SIBJISETCA ITH-
JICHTIUKONb. [10 cTerneHn BO3JIEMCTBUS HA OPraHW3M OH OTHOCUTCSI K BEIIECTBAM 3-TO
KJIacca OMacHOCTH, BbI3BIBAET pa3apakeHue u Kamienb. ®38M - BecbMa TOKCHYHAS! CMECh
1 paboTaTh C HEM HEOOXOMMO, UCTIOB3YSl BEHTHIIALIMIO.

1. Uto wHa3bIBaeTCs MaKkou?

2. KakoB mexaHu3M naku?

3. B kakux oTpacisix TpOMBIIIJIEHHOCTH IPUMEHSIETCS MPOLECC MaKku?

4. Kakue HeraTuBHbIE ()aKTOPHI BO3/ICUCTBYIOT Ha pAaOOTHUKA MPHU ManKe?

5. Kaxkwue nocnenctus 1uisi 310pOBbs YENOBEKA, 3aHUMAIOIIETOCS MAaKOW, MOXKHO
OKHUIaTh?

6. Kakum o0pazom 10KHO OBITH 000pYA0BaHO paboyuee MECTO Ha MPOU3BOCTBE,
JloMa , UYTOOBI CHU3UTh HETaTUBHOE BO3/ICHCTBUE MpOIecca MaliKu Ha OpraHu3M?
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2.2 Kputepnu OLleHKHU OLIeHOYHBIX CPEeICTB TeKYILEero KOHTPOJIsl yCleBaeMOCTH

2.2.1. Kputepum olleHKH YCTHBIX (IMCbMEHHBIX) OTBETOB 00y4YAKOIIMXCS

OneHka «OTJMYHO» CTABUTCS B TOM CiIy4ae, €CiM OOydJalomIuiicsi TTOKa3bIBacT
BEpPHOE MOHMMAHHE PACCMaTPUBAEMBIX BOIMPOCOB, JaeT TOYHBIC (DOPMYITHPOBKHA U HC-
TOJIKOBaHHE OCHOBHBIX TIOHSTHH, CTPOUT OTBET IO COOCTBEHHOMY IIJIaHy, COTIPOBOK/Ia-
€T paccka3 MpuMepaMu, yMeeT IPUMEHHUTh 3HAHUS B HOBOM CUTYyaIlMH NP BBITOJTHEHUN
MPaKTUYECKHUX 3aTaHHI; MOKET YCTAHOBUTD CBSI3h MEXKIY U3ydaeMbIM U paHEE H3yUCH-
HBIM MaTEPHAJIOM TI0 KypCy, a TAKXKE C MAaTEPHAJIOM, YCBOCHHBIM TIPH U3YYCHHUH JIPYTUX
MPEMETOB.

OneHKa «XOpOIIO» CTABUTCS, €CIM OTBET OOYYarOIIETOCs YIOBJICTBOPSET OC-
HOBHBIM TpeOOBaHUSAM K OTBETY Ha OICHKY «OTJIIMYHO», HO JaH 0€3 MCIOJb30BaHUS
COOCTBEHHOTO TTaHA, HOBBIX NMPUMEPOB, O€3 MPUMEHEHUS 3HAHUN B HOBOW CHUTYaIlHH,
0€3 HCIOIb30BaHUA CBSI3EHM C paHee M3YYEHHBIM MAaTepUajIoM M MaTepHalioM, YCBOCH-
HBIM MPU U3YYEHUU JAPYTUX MPEIAMETOB; €CIU YUYalIUICs AOMYCTHI OAHY OUIMOKY WA
He 0oJiee IBYX HEIOYETOB U MOXKET UX MCIPABUTH CAMOCTOSTEIHLHO WU C HEOOJBIION
MTOMOIIIBIO TPeToaBaTesl.

OneHka «yJA0BJIETBOPUTEIbHO» CTABUTCS, €CJIM 00YYaIOIIUNACS MPAaBUIBHO TO-
HUMaeT CyTh pacCMaTpUBAEMOT0 BOMPOCA, HO B OTBETE UMEIOTCS OT/IETbHBIE MPOOEIIbI B
YCBOCHHUH BOIPOCOB Kypca, HE MPEMsATCTBYIONINE JAIbHEHIIIEMY YCBOCHUIO MPOTPaAMM-
HOTO MaTepuaia; yMeeT IPUMEHSTh MOTyUSHHBIC 3HAHUS TP PEIICHUH MTPOCTHIX 33]1a4
C WCIIOJIb30BAaHUEM CTEPEOTHITHBIX PEIICHUN, HO 3aTPYyIHSCTCS TMPU PEIICHUW 3ajad,
TpeOyronux Oosiee rTyOOKHX MOAXOJO0B B OLICHKE SIBICHUU U COOBITHH; IOIMYCTUI HE
OoJiee oiHOM rpyOO# OIMOKYM U IBYX HEIOYETOB, HE OoJiee 0JIHOM rpyOo 1 OHOM He-
rpyooii ommOKM, HEe 0oJiee ABYX-TPEX HErpyObIX OIIMOOK, OJHON HErpy0oil OMOKN 1
TpeX HEIOUETOB; TOMYCTUI YEThIPE WIIN MATh HEJIOUYETOB.

OneHka «HeyI0BJIETBOPUTEIBLHO)» CTABUTCS, €CITU OOyJarolIuiics HE OBJajel
OCHOBHBIMU 3HAHHMSIMU M YMEHUSMH B COOTBETCTBUM C TPEOOBAHUSIMH MPOTPAMMBI H
JIOIYCTUI OO0JIbIlIe OMUOOK U HEIOYETOB, YEM HEOOXOIUMO JIJISl OLICHKH YJIOBJIETBOPHU-
TEJIBHO.

2.2.2. Kputepuu oleHKH NPaAKTHYECKUX (J1a00paTOPHBIX) padoT 00y4aro-
UXCs

OneHka «OTJIMYHO)» CTABUTCS, €CIM OOYYAIOIIUNCSA BBITIOJHSAET MPAKTUYECKYIO
(;1abopaTopHy0) paboTy B MOJHOM 00bEeMeE ¢ COOJIIOICHUEM HEOOXOIUMOMN MOCIeI0Ba-
TEJILHOCTU JEHUCTBUM, CAaMOCTOSATEILHO W MPAaBUJIBLHO BBIOMpPAET HEOOXOIUMOE 000py-
JIOBaHUE; BCE TIPUEMBI IIPOBOJINT B YCIOBUAX U PEKUMaX, 00€CIICUNBAIOIINX ITOTYICHUE
MPaBUJIBLHBIX PE3yJbTaTOB M BBIBOJIOB; COOJIOMAET TPeOOBAHUS TPABWII TEXHUKH Oe€3-
OTTaCHOCTH.

O1eHKa «XOPOII0» CTABUTCS, €CITU BBIITOJHCHBI TPEOOBAHUS K OIICHKE OTIUYHO,
HO OBLJIO JTOMYIIEHO JBA-TPU HEIOYETa, He 0oyiee OHOW HErpyOol OMMOKH M OTHOTO
HeJloueTa.

OneHka «ya0BJIE€TBOPUTEIbHO» CTABUTCS, €CITU PaboTa BHITIOJIHEHA HE TOJHO-
CTBIO, HO 00BEM BBITIOJITHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYIUTh PABWIBHBIN pe-
3yJbTAT M BBIBOJI; €CJIM B XOJI€ BBITIOJTHEHUS TIprieMa ObUTH JTOMYTIIEHBI OITHOKH.
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OHeHKa «HECYAOBJECTBOPUTC/IBbHO0» CTABUTCs, €CIU pa60Ta BBIITOJIHCHA HE ITOJI-
HOCTBIO U 00BEM BBINOJHESHHON YacTH pa60T HC ITO3BOJIACT CACIATH ITPABUIIBHBIX BbI-
BOJOB; CCJIN ITPUCMBbI BBIITIOJHAINCH HCIIPABUJIBHO.

Bo Bcex ClIydasax OOCHKAa CHUKACTCA, CCIIU 06yqa}01unﬁc;1 HC CO6J'HOI[8,J'I IIpaBHJIa
TEXHUKH 0€30MMaCHOCTH.

2.2.3. Kputepum ouleHKH BbINOJHEHHS MPAKTHYECKOT0 3a1aHUsA

OneHka «OTJIMYHO» - 33JJaHUE PEIICHO CaMOoCTOsATEIbHO. [Ipu 3TOM cocTaBiieH
MPaBUJIBHBIA AJITOPUTM PEIICHUS 3aJaHMs], B JIOTHYECKUX PACCYKIEHHUSAX, B BBIOOpE
GbopMya M peleHnrd HeT OMMUOOK, TOJYYeH BEPHBIH OTBET, 3aJjaHUE PEIICHO pPAaIHo-
HaJIbHBIM CITIOCOOOM.

OneHKa «XOpPOLIO» - 33JIaHUE PEIICHO C MOMOIIBIO TpenoaaBaress. [Ipu 3Tom
COCTaBJICH TPaBUJILHBIN aJTOPUTM PEIICHUS 3aaHus, B JIOTHYCCKOM PaCCyXICHUU U
PEIICHUH HET CYIECTBEHHBIX OIIMOOK; MPaBUIIBLHO C/eNIaH BbIOOp (popmyi Juis periie-
HUS; €CTh OOBACHEHHE PEIICHHUs, HO 3a/IaHHE PEIICHO HEePAIIMOHAIBHBIM CIIOCOOOM UJTU
JIOTIYIIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OMMUOOK, TTOJyYeH BEPHBIN OTBET.

OneHka «yI0BJIETBOPUTEIBLHO» - 33/IaHUE PEIICHO C MOACKa3KaMU IPerno/iaBa-
tensi. [Ipu 3TOM 3aaHue MOHSATO MPABWIBHO, B JIOTHYECKOM PACCYXKIECHUU HET CyIIle-
CTBEHHBIX OIIMOOK, HO JIOMYIIEHBI CYIIECTBEHHbIE OIMOKK B BbIOOpE (OpMYI WIH B
MaTeMaTUYECKHUX pacueTax; 3aJaHue PEIIeHO HE TOJHOCTHIO WM B OOIIEM BHUJIE.

O1eHKa «HEYT0BJETBOPUTEIBHO» - 33/IaHUE HE PEIICHO.

2.2.4. Kputepuu OleHKHU Pe3yJIbTATOB KOHTPOJIbHBIX padoT, B TOM YHcJIe
NpoBeIeHHbIX B opMe TeCTHPOBAHUSA
[TpoBepka mpaBUIILHOCTH PACU€TOB M OCYIIECTBICHUS HEOOXOIUMBIX AEUCTBUN
Ouenka «oTau4Ho» 85 - 100% mpaBUIBLHBIX PACUETOB U ACUCTBUI
Ounenka «xopomo» 69-84% mnpaBUIIBHBIX pacueTOB U ICUCTBUI
OneHka «y10BJIeTBOPUTEIbH0»D1-68% paBUIBLHBIX pacueTOB U ACUCTBUIN —
«YZOBJIETBOPUTEITHHO
OueHka «Hey0BJIETBOPUTEIbHO» 50% U MeHEee — «HEYOBJIECTBOPUTEIBHO

2.2.5. Kputepum olleHKHM BbITIOJTHEHHOT0 Kelc-3a1aHusl

OueHka «OTJIMYHO» — Kelic—3aJlaHue BBIMOJHEHO MOJHOCThIO, B paMKax perjia-
MEHTa, YCTAHOBJICHHOTO Ha MyOJUYHYIO MPE3CHTAIUI0, CTYIASHT(bI)IPUBOAUT (IOr0-
TOBUJIM) TIOJIHYIO YETKYIO apTyMEHTAlIMI0 BHIOPAHHOTO PEILIEHUsI HA OCHOBE KaueCTBEH-
HO C/IEJTAaHHOTO aHaiu3a. JleMOHCTPUPYIOTCS XOPOIIME TEOPETUUECKUE 3HAHUSI, UMEETCS
coOcTBeHHasi 0OOCHOBAaHHAsI TOYKA 3pPEHUs] HA MpoOjeMy(bl) U MPUYUHBI €€ (UX) BO3-
HUKHOBEHMS. B ciydae psiza BBISIBIEHHBIX MPOOJIEM YETKO ONpPENENsieT X UEPAPXUIO.
[Ipu ycTHOI mpe3eHTalnuyd YBEPEeHHO U OBICTPO OTBEYaeT Ha 3aJaHHbIE BOMPOCHI, BbI-
CTYIJIEHUE COIPOBOYKIAETCS NMPUEMaMH BU3yalU3aluH. B ciayyae NMUCbMEHHOro OTYe-
Ta-IPE3EHTALNHU MTOBBIIIOJIHEHUIO KeC-3aJaHusl CAENIaH CTPYKTYPUPOBAHHBIN U JeTalIN-
3UpPOBaHHbIN aHAIM3 Kelica, MPeACTaBIEHbl BOZMOXKHBIE BapUaHThI pemenus (3-5), yer-
KO ¥ apTyMEHTHPOBAHO OOOCHOBAH OKOHYATENIbHBIN BHIOOpP OJHOTO U3 albTEPHATUBHBIX
pEeLIEHNUN.
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OuneHka «XOpomo»— Keiic—3a/laHne BBINOJHEHO MOJHOCThIO, HO B paMKax ycTa-
HOBJICHHOT'O Ha BBICTYIUJICHUE PErJIaMEHTa, CTYACHT(bl) HE MPUBOAUT (HE MOATOTOBHIIN)
MOJIHYIO YETKYIO apryMEHTAallMI0 BBIOPAHHOTO penieHus. MimeeT MecTto u3nuiiHee Teo-
pPETU3UPOBAHUE, WM HA00OPOT, TEOpETUYECKOe OOOCHOBAaHUE OTPAHMYECHO, UMEETCS
coOCTBEHHasi TOYKa 3pEHHUs Ha MpOOJIeMbl, HO HE BCE MPUYUHBI €€ BO3HUKHOBEHUS
yCcTaHOBIIEHBI. [Ipy yCcTHOM IIpe3eHTaluu Ha JTOTOJHUTEIbHBIE BOIPOCHI BHICTYHAIONIUN
OTBEYAET C HEKOTOPBIM 3aTPYJHEHUEM, MOATOTOBJICHHAS YCTHAs MPE3eHTAIMU BBIMOJI-
HEHHOTO KeWc-33J]laHus HE OYeHb CTpyKTypupoBaHa. [Ipu mNHCbMEHHOM OT4YeTe-
MIPE3EHTAlUX T10 BBIIOJHEHHUIO KeWc-3aaHusl cJelaH HE MOJIHBII aHaliu3 Keiica, 0e3
ydeta psga (akToB, BBISBICHBI HE BCE BO3MOXKHBIC MPOOJIEMBI, ISl PEUICHUS MOTJIa
OBITH BRIOpaHa BTOPOCTETICHHAS, a HE TJIaBHAs MPpo0JieMa, KOJTMIECTBO MPEACTABICHHBIX
BO3MOJKHBIX BapHaHTOB peEIICHHUsS — 2-3, 3aTpy/JHECHA 4YeTKas apryMEHTalus OKOHYa-
TEJILHOTO BBIOOPA OJIHOTO U3 AJIbTEPHATUBHBIX PEIICHUM.

OneHka «yJ10BJIeTBOPUTEIbHO» — Kelic—3a/laHue BBIIIOJHEHO OoJiee ueM Ha 2/3,
HO B paMKaX yCTaHOBJICHHOTO Ha BBICTYIUICHHE PErJIaMeHTa, CTYACHT(bl) pacIlJIbIBYATO
PaCKpBIBAET pEIICHUE, HE MOXKET YETKO apryMEHTHUPOBATh CIIeIaHHbIM BHIOOD, MOKa3bI-
BAET SIBHBII HEJOCTATOK TEOPETUUECKUX 3HAHUN. BBIBOIBI c1abbie, CBUIETENLCTBYIOT O
HEJI0OCTAaTOYHOM aHaiu3e (PaKkToB, B OCHOBE PELICHUSI MOXKET UMETh MECTO MHTEPIpETa-
1y GakToB WK npeanosioxeHusi, CoOCTBEHHAst TOUKa 3pEHUsI HA MPUYUHBI BO3ZHUKHO-
BEHMsI TIPOOJIEMbl HE 00OCHOBAaHA WJIM OTCYTCTBYeT. [Ipu yCcTHOM mpe3eHTaluu Ha BO-
MIPOCHl OTBEYAET C TPYJIOM WJIM HE OTBeuaeT coBceM. [loaroromieHHas mpe3eHTanus
BBITIOJTHEHHOTO KeWc-3a/laHus HE CTPYKTypupoBaHa. B ciyuae mucbMeHHOUM mpe3eHTa-
UM TI0 BBITIOJIHEHUIO KEilC-3a/laHusl HE ClieJlaH JeTajbHbI aHalIu3 Keiica, ajeko He
Bce (paKThl YUTEHBI, JIJIsl pellicHUs BhIOpaHa BTOPOCTEIEHHAs, a HE TJIaBHas mpobiieMa,
KOJIMYECTBO TMPEJICTABJICHHBIX BO3MOXHBIX BapHaHTOB pemieHust — 1-2, oTCyTCcTByeT
YyeTKas apryMEHTaIUsl OKOHYATEJIbHOTO BEIOOpA PEIICHUS.

OueHka «HeyJAOBJETBOPHUTENbHO» — KEilC-3aJlaHWE€ HE BBINOJIHEHO, WU BbI-
MIOJTHEHO MEHEee YeM Ha TpeTb. OTCYTCTBYET AeTalM3alus NpH aHAIU3 Keilca, U3JoxkKe-
HUE YCTHO€ WM MUChbMEHHOE HE CTPyKTypupoBaHo. Ecnu pemienue m 0003Hau€HO B
BBICTYIUICHUHA WJIM OTYETE-TIPE3CHTAIMH, TO OHO HE SIBJISETCS PEIICHHEM MPOOJIEMBI,
KOTOpAsi 3AJI0’KE€HA B KEHCE.

2.2.6 Kputepun onieHMBaHUS COCTABJIECHUS TAOIMIbI

«5» - TabnMIa BBHITTOJIHEHA B IIOJTHOM 00BbEME

«4y - B X0/1¢ 3aMOJTHEHUS TAOJIUIIBI MaTEPHAIT OTPAXKEH HE TOJHOCTHIO, UMEIOTCS
HE3HAYUTEILHBIE HETOYHOCTH, HEJOYETHI

«3» - B X0JI¢ 3aMOJTHEHUS TAOJIUIIBI MaTEPHAIT OTPAXKEH HE TOJHOCTHIO, UMEIOTCS
3HAYUTEIbHBIE HETOUYHOCTH, HEIOYETHI

«2» - Tabnuiia otpaxaet MeHee 50% maTepuana Wik He BBITIOJIHEHA

2.2.7 Kputepum olleHMBAHUA TUCKYCCUM:

«5» — AKTUBHOE yJacTHe B TUCKyccud. BhICKa3pIBaHHE COOTBETCTBYET 3aIaHHON
TEeMe, XapaKTEePU3yeTCs BBICOKON MH(MOPMATHBHOCTHIO U OPUTUHAIBLHOCTBIO, apTyYMEH-
ThI TIOJIKPETIIICHBI YOS TUTETLHBIMU TIPUMEPAMHU.
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«4» - JIocTaTOYHO aKTMBHOE y4acTHE B JUCKYCCHM. JlOomycKaeTcss He3HA4YUTEIb-
HOE OTKJIOHEHHE OT TEMbl TUCKYCCHUU. BbICKa3piBaHME HOCUT OTYACTH TPUBHAJIbHBIN,
MOBEPXHOCTHBIN xapakTep. He Bce apryMeHThl OJIKpEIIEHbI MPUMEPaMHU.
«3» — IlaccuBHOE ydacTue B AUCKYyCCHHU. BBICKa3pIBaHUE XapaKTepU3yeTcs HU3-
KoM MH(OPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJHOTO MOHUMAHUSI TEMBI
JTUCKYCCUU. ApryMeHThI cpOopMyIHpoBaHbl a0CTpakTHO. [IprMepbl OTCYTCTBYIOT.
«2» - IlaccuBHOE yuyacTue B JHCKycCHH. Bbicka3biBaHHE HE COOTBETCTBYET 3a-
JaHHOW TeMe, OTCYTCTBYIOT apryMEHTHI B MOJIb3Y KaKON-TM0O0 TOUKH 3PEHUS.

2.2.8 KpuTepun oneHUBAaHHS MEHTAIbHOI KapThl (JIEHTHI BpeMeHH)

«5» - 8-9 Gaimos;
«4y - 7 6aioB;
«3» - 5 6ayutoB

KapTUHOK, 3HaKOB.
Hcnonb3oBanue pas-
HBIX I[BETOB Ha OIpe-
JIeJICHHBIX BETBSIX.

3 daJu1a 2 bas1a 1 a1
Copep:xanue WNudopmanus npea- WNudopmanus npen- WNudopmanus npen-
CTaBJIEHA B IIOJJHOM CTaBJICHA, HO UMEIOT- | CTaBJIEHA YACTHUYHO
o0beme Cs1 HETOYHOCTH
I'padnyeckoe MHorocrynen4aras MHorocrynenyaras IIpocroit «may4ox»
odopmieHHe KapThl | KapTa ¢ 100aBJIeHUEM | KapTa

Jlekcuko- Kapra He conepxut
rpaMMaTHyecKoe | OIMIMOOK M ONEYaToOK
opopmiieHue

Kapra He conepxur
rpyObIX TpaMMaTH4e-
CKHX OIINOOK WIIH
OTIeYaTOK, KOTOPhIE
ObI OTBJIEKAJIM BHU-
MaHH€e YUTATENISI OT
COJIepIKaHUS

Kapra conepxut Tak
MHOTO TPYOBIX Tpam-
MaTHYECKHUX OIINOOK
U OIICYATOK, YTO €€
COJIEpKaHUE TPYIHO
BOCIIPUHUMAETCS
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3. KOMILJIEKT KOHTPOJIbHO-OHEHOYHbBIX CPEACTB 1A
INPOMEXYTOYHOU ATTECTAIIUA 11O YYHEBHOU JUCLHUTIJIMHE

3.1. Haznauenue

KOHTpOIBHO-0LICHOUYHOE CPEACTBO MPEIHA3HAYEHO JISI MPOMEKYTOUHOM arTe-
cranuu no yueonor nucuuruimHe OOJ1.08 buosiorust olieHKH 3HAHUM M YMEHUN aTTe-
CTyeMbIX, a Takxke anemeHToB [1K u OK.

3.2. ®dopMa M YCJOBHA ATTECTAIUN

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 uzyueHue auciuiuiuHel. K auddepennupoBanHoMy 3a4eTy Mo AUCIHUILUIMHE J0-
MyCKAIOTCSI CTYJIEHTHI, MOJHOCTHIO BBHIMIOJIHUBIIKE BCE Ja0OpaTOpHbIC pabOThI U MpakK-
TUYECKHUE 3aJaHUsl.

KOHTpOIBHO-OLICHOUHBIE CPEACTBA JJISI MPOBEICHUS MPOMEKYTOUHOM aTTecTa-
MU TOBOJSTCS O CBEICHHUS CTYJICHTOB HE IMO3[IHEE, YEM 3a MECAL] 10 OKOHYAHUS U3Y-
yeHus: JUucHUIUIMHBL. CoJiep)KaHue OLIEHOYHBIX CPEJICTB IIEJIOCTHO OTpakaeT 00BbeM
MPOBEPSIEMBIX 3HAHUM, YMEHUMN, KOMIIETCHIINI, OCBOCHHBIX O0YyYalOUUMUCA TIPU U3Y-
YEHUU JUCHUTLINHBIL.

JudbdepeHnnpoBaHHBIN 3a4€T MPOBOAUTCS B CHEIHAIBHO MOJATOTOBICHHBIX IO-
MEIIEHUSIX, OJHOBPEMEHHO CO BCEM COCTABOM TpYyINbl. Ha cayy MUCBMEHHOIO 3a4eTa
OTBOJAATCS HE 00Jiee IBYX aKaJeMUUYECKUX YacOB Ha yU4E€OHYIO TPyMIy.

3.3. HeoO0xoaumsie pecypcbl

Marepuansl quddepeHIMpOBaHHOIO 3aueTa Mo BapuaHTaMm. Taliuila reHeTuye-
ckoro koaa uPHK.

3.4. Bpems npoBeaeHus1 KOMILIEKCHOTO AU epeHIMPOBAHHOI0 3a4yeTa

Ha BeImosiHeHHe MUCbMEHHON 3a4€THOM pabOThl OTBOAUTCS 8 SMUHYT.

3.5. CTpyKTYypa O1IeHOYHOI0 Cpe/ICTBA
Tunosoe 3axanue
Bapuant Nel
1. Hauanom oOuonozuueckoil 360110uuu HcU3Hu Ha 3emie NPUHAMO CUHUMAMb MO-
MeHm 603HUKHOBEHUS NePEbIX
1) oprannyeckux BEUIECTB
2) KoalepBaTHBIX Karelb U3 OPTAaHMYECKUX BEIEeCTB
3) OTHOKJIETOYHBIX MTPOKAPUOTHUYECKUX OPTAHU3MOB
4) OMHOKJIETOYHBIX JYKAPHOTUIECKIX OPTaHI3MOB
2. Pacmenus, 2puonl, scugomusie - 3mo IYKapuomol, mak Kax ux KiemKu
1) umeroT opopmiIeHHOE AIPO
2) He mensTcs
3) He uMerT 0(hOPMIICHHOTO sIpa
4) nmerot JTHK, 3aMKHYTYIO B KOJIBLIO
3. CosoKynHoCmb peakuyuil CUHmMe3a OPeaAHUYECKUX 6eU{eCmE U3 HeOP2AHUYECKUX C
UCNOIb306AHUEM IHEPZUU CEEMA HA3bIBACHICA
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1) doTocunTE30M

2) XeMOCHHTE30M

3) OpokeHuEM

4) TTUKOJIN30M

4. Cmpozo pagHomepHO pacnpeodensiomcsa Mexicoy 004epHUMU K1emKamu 6 npoyecce
Mumosa

1) pubGocomsl

2) MUTOXOHJIpUU

3) XJIOpOIIACThI

4) XpOMOCOMBI

5. B pe3ynomame onnooomeopenusn oopazyemcsa 3uzoma, 6 KOmopou

1) yncIo0 XpOMOCOM HE NU3MEHSETCS

2) oKa3bIBaeTCs TarIOuIHBIA HA0OP XPOMOCOM

3) BOocCTaHABIMBAETCS TUTIJIOUIHBIN HAOOP XpOMOCOM

4) oOpazyeTrcs TPUIUIOUIHBIN HAOOP XPOMOCOM

6. Cxo0cmeo npu3HaKoeé cmpoeHus u Hcu3HeOesameabHOCmu pooumesneil U nOMom-
cmea ceudemenbcmayem 0 nPoA6IeHUU

1) cBolicTBa U3MEHYMBOCTH

2) 3aKOHa €IMHO00pa3us

3) mpucnoco0IeHHOCTH

4) cBOMCTBA HACIEACTBEHHOCTH

7. Mymayuu, ne coemecmumble ¢ HCUIHBIO OP2AHUZMA, HAZLIEAIOMCA

1) nuToTIIa3MaTHICCKUMU

2) MOJIOBBIMU

3) comaTHYEeCKUMU

4) neTaabHBIMH

8. Cx00cmeo eénewtnezo0 u 6HympeHHe20 CMPOeHUA 0Cobell 00H020 8U0A

1) reneTnueckuii KpUTEPUIL

2) 9KOJIOTMYCCKUI KPUTEPHit

3) MopdoToTHUECKU KPUTEPUIA

4) reorpaduyecKuii KpUTEpUn

9. Apomopgo3 — 3mo

1) nosiBieHUE JIETOYHOTO JbIXaHUS

2) MOSIBJICHUE 3aIIUTHON OKPACKH

3) popmupoBanue pazHooOpa3Hol HopMbI TeNa y phid

4) ¢popMupoBaHUE KOHEUHOCTEH KOMATEILHOTO TUIIA Y KpOTa

10. Hazoeume 00un u3z npusnakoe, C6A3AHHbLI C NPAMOXOIHCOECHUEM Y Ue106€KaA
1) cBoquaras cromna

2) cpocuirecst KpeCTIOBbIE TTO3BOHKHU

3) XOpoI110 pa3BUTHIC KIFOYHUIIBI

4) HeOoubIlIe HAJOPOBHBIE TYTH

11. H3menuueocmo, komopasa 3ampacusaem henomun, He nepeoaemcs no HAC1E0-
CMey, HOCUM NPUCHOCOOUMEIbHBLIL XAPAKMEDP K YCA0GUAM CPeObl, HA3bl8ACM CA
1) MoauduKanmoOHHON

2) HacieACTBEHHOU
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3) reHOTUITNYECKOM
4) KOMOHMHATUBHOMN

12. Hacneoosanue npu3znakos, 2eHvl KOmopuvlx Haxooamcsa 6 X- u Y-xpomocomax,

Ha3zvlearom
1) HacnegoBaHUEM, CLICTUIEHHBIM C TIOJIOM

2) MOJHBIM HaCIEAOBaHUEM

3) HEMOJHBIM HACJIEI0BAHUEM

4) raMeTHBIM HacJeJOBaHUEM

13. Ilompebumenu opzanuuecko2o euyecnea Heugblx OpeaHu3IMoe
1) KOHCYMEHTBI

2) pelyleHThI

3) npoIyLIEHTHI

4) aBTOTpOdBI

14. Onpedenume npagunvno cocmagieHHyI0 yenb NUMAHUA:
1) neomapy — ra3zens — TpaBa

2) KJIeBep — 3adll — open — JIATYIIKa

3) nmepernou — 10/1€BOM YEPBb — TUTP

4) 3epHO — MBIIITL-TIOJIEBKA — YK — €K

15. B npeoobpa3zosanuu d6uocgepul 2naeuyro poiv uzparom

1) »KuBbIE OpraHU3MBbI

2) OMOpPUTMBI

3) KpyroBOpOT MUHEPAIbHBIX BEILIECTB

4) mpornecchl caMOperyJisiuu

16. IIpupooononwv3zosanue noopazdensemcsa na

1) 5KOHOMHOE U HEAKOHOMHOE

2) paloHAJIEHOE U HePaIlMOHAILHOE

3) MO3UTUBHOE U HETATUBHOE

4) cenbCKOXO035HCTBEHHOE W TIPOMBIIIUICHHOES

17. Pewiume 3a0auy

VY KpoJIMKOB cepasi OKpacKka MIepCTU JOMUHHUPYET HaJl OEJIOH, a Tiiajkasi mepcTh — Hajl
MoxHatod. Kakum no eHoTurry u reHoTumny OyAeT MOTOMCTBO MPU CKPEUTUBAHUU Te-

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

18. Kak, pykoBOIUTEIIO AEPEBOOOPAOATHIBAIOIIETO MPEAIPHUAITHS, BBIMOJHUTH 3aKa3 Ha

MMOCTaBKY OIMMJIOK TaK, YTOObI HE HABPEAUTH MPUPO/IE?

19. ®parment mosekynbl JJHK uMmeer cienyroinyto HYKJICOTHUIIHYIO TMOCIEAOBATEb-
HocTh: ATALUTAITHTHALTIIALL. Onpenenute HYKJICOTHUAHYIO MOCIIEIOBATEIb-

HOCTh (pparmenTa mosekynsl ”PHK, cunTesupyromeiica no npuBeieHHOMY (parMeHty

mosekyibl JIHK, 1 aMMHOKUCIOTHYIO MOCIEA0BAaTENIbHOCTh (PparMeHTa MOJIUIENTH/IA,
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. Cnepmamo3zouowt oopazyromcs 6
1) ssmunmnkax
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2) KyIiepoBOil Jkernese

3) mpejacTaTenbHOM Kelese

4) ceMeHHUKax

2. Ilpu nenpsamom pazeumuu 3Hcusomuoe

1) He IPOXOIUT psijia IPEBPAICHHU

2) MOX0Ke Ha POJUTEIBCKUI OpraHu3M

3) IpOXOIUT PsijI IPEBpaICHU

4) oTIM9aeTcs OT POJIUTEIBCKOT0 OpraHu3Ma TOJIBKO pa3MepaMu

3. A0po 6 Kn1emke moIicHO pacno3nams no

1) HaIMYKIO B HEM MUTOXOHIPUI

2) HAJIMYUIO B HEM HJIOIIa3MaTUYECKON CeTH

3) pacnoJIoXKEeHHIO Ha ero MeMOpaHax pudocom

4) HATM4YUIO B HEM XPOMOCOM

4. Hemounukom y2nepooa, ucnoib3yemozo pacmenusamu é npoyecce gpomocunmesa,
Aensaemcs

1) rroko3a

2) yrieKucIibli ra3

3) pubo3za

4) kpaxman

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

1) muTO3a

2) meito3a

3) orIogO0TBOpEHUS

4) cnopooOpa3oBaHuUs

6. I'amemut — cneyuanuzuposanHvie Kiemku, ¢ HOMOWbIO KOMOPBIX OCYULeCm 6is-
emcs

1) BereTaTUBHOE pa3MHOKEHUE

2) NOJI0BOE Pa3MHOKEHHE

3) npopacTtaHue CeMsH

4) muto3

[. Ilpusnak, komopulii He nposaeIAemMca 6 2UOPUOHOM NOKOJIEHUU, HA3bIEACHCA
1) mpomexKyTOUHBIM

2) perieCCUBHBIM

3) AOMHUHAHTHBIM

4) myTanuen

8. Obumanue ocobeit 00H020 6uda Ha 0OHOI Mmeppumopuu

1) reorpaduyeckuii Kpurepui

2) reHeTUYEeCKUN KpuTepuit

3) MopdoIoTHUeCKU KPUTEPHA

4) puznonorndecKkuit KpUTEpUii

9. bopvoa 3a cywecmeosanue uzpaem 601bUy10 POib 6 I6ONIOUUU, MAK KAK
1) mocTaBnsieT MaTepua st 0TOopa

2) coxpansieT 0co0eil ¢ JIF0OBIMU HACTEICTBEHHBIMU U3MEHEHUSIMU

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

10. Deonroyuonnsvie uzmenenus, eedyujue K od0uiemMy noovemy opeaHu3ayuu, Ha3vl-
earomcs

1) apomopdo3zamu

2) uauoasanTalusIMu

3) nereHepanusaMu

4) OUOJIOTUYECKUM MPOTPECCOM

11. Opcanozenes 6 xo0e IMOpUOHATLHO20 PA38UMUA RPUBOOUM K 00PA306AHUIO

1) 3apoIbIIEBBIX JINCTKOB

2) TPEeXCIOHOTO 3apObIiiia

3) IBYXCJIOMHOTO 3apObliiia

4) cucteM OpraHoB 3apojibIIia

12. Xpomocomsi, oounaxoewie y 060ux nonioe, Hazpleéaomcs

1) ayrocomamu

2) MOJ0BBIMU

3) TOMO3UTOTHBIMHU

4) reTepO3UroTHHIMU

13. I'naeénasa npuuuna 6uonO2UYECKO20 pezpecca MHOZUX 8U006 8 HACHOAULee 8PeMs
1) x03s1iCTBEHHAS IEATEILHOCTh YeJIOBEKa

2) U3MEHEHHUE KiIMMaTa

3) u3MeHeHue penbeda

4) yBeJIMUCHUE YUCICHHOCTH XUIIIHUKOB

14. @akmopwt, evi3vigaloujue 3azpazHeHue OKpyHcarouieil cpeovl, CéA3AHHbBIE C 0es-
MmenbHOCmbIO Uesl06eKa, Ha3bleaiom

1) orpann4yMBarOIMIMU

2) aHTPOINOTE€HHBIMU

3) OMOTHYECKUMU

4) aOMOTUYECKUMU

15. B skocucmeme 0CHOBHOII NOMOK 6euiecmea u IHepeul nepeoaemcs

) oT peayLieHTOB K KOHCYMEHTaM U Jajee K NpoAyleHTaM

2) OT KOHCYMEHTOB K MPOAYILIEHTaM U Jajee K peAayleHTaM

3) OT IpOAYLIEHTOB K KOHCYMEHTaM U Jajee K peayleHTaM

4) OT NPOAYLEHTOB K PEAYLIEHTaM U Jjajiee K KOHCYyMEHTaM

16. IIpumepom npupoonoii Ikocucmemovl CayrHcum

1) nmeHu4HOE MOJIE

2) nyb6paBa

3) opanxepes

4) Terumia

17. Pemuume 3a0auy.

TemuoBonocass (A) kapernazas (C) KeHUIMHA, T€TEPO3UTOTHAS MO MEPBOM ajlienu,
BCTymnujIa B OpaKk cO CBETIOBOJIOCHIM Kaperia3biM MYKYMHOW, T€TEPO3UTOTHBIM 110 BTO-
pomy npu3HaKy. KakoBbl BEpOATHBIE TEHOTHUIIBI 1€TEN?

18. Kak, pykoBOIUTEIIO AEPEBOOOPAOATHIBAIONIETO MPEANPUSITHS, BBIMOTHUTH 3aKa3 Ha
MMOCTaBKY OMIJIOK TaK, YTOOBI HABPEAUTH MPUpPoie?
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19. ®parment monekynsl U”PHK umeer cienyronyto HyKI€OTHAHYIO MTOCIEA0BATENb-
HOCTh: YYVYIUITTYVYAAIYT'YIHAA. Onpeaenure HyKICOTHIHYIO TTOCTIEI0BATEb-
HOCTh (pparmeHTa MoJiekyibl JIHK, mocoyxuBiieir MaTpuiieit i CHHTE3a MPUBE/ICH-
HOTO (pparmMenTa mosiekysibl UPHK, 1 aMMHOKHCIOTHYIO TTOC/IEA0BATEIBLHOCTD (hpar-
MEHTAa MOJUIICTITH 1A, KOJAUpYromerocs 3TuM ¢pparmeaTom Mosekyinsl ”PHK. Tlpu BeI-
MOJTHCHUH 33/IaHUS BOCIIOJIB3YUTECh TPUHIIAIIOM KOMIIJIEMEHTAPHOCTH U TaOJIUIeH Ire-
HETHYECKOI'0 KOJIa.

OTBETHI
e RaApHAHTA
Ne ponpoc¢ L 2
17. 3 4
18. 1 3
19. 1 4
20. 4 2
21. 3 1
22. 4 2
23. 4 2
24, 3 1
25. 1 3
26. 1 1
27. 1 4
28. 1 1
29. 1 1
30. 4 2
31. 1 3
32. 2 2
33.Pemenue 3agaun
1 BapuaHT
Jlano: Pemenue:
A — cepas okpacka P Cf AaBB X 9 aaBB
a — Oeas OKpacka )Z \9 ég\h
B — rmankas mepcThb G B B B
B — MOXHATas WIEPCTh = AaBB, AaBs, aaBB, aaBB
o AaBB (cepblit MOXHaTbIi)
o ? aaBs (benas rnaakasn)

Hawtn:
Fi=7
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OrtBeT: pacuieruienye no reHotuny u ¢penorumy 1:1:1:1. AaBB- cepsie rinagkue kpo-
KU, AaBB — cepble MOXHaThIE, aaBB — Oenble riajkue, aaBB — O€Ible MOXHATBIE.

2 BApMAHT

Jlano: Pemenue:

A — TeMHBIE BOJIOCHI P Cf aaCc 9 AaCC

a — CBETJIbIE BOJIOCHI é & A/C\B

C — kapue riaza C

¢ — roJiyoble Tiiasza F1~ AaCC, aaCC, AaCc, aaCc

Cf aaCc (TEeMHOBOJIOCHIN Kaperyia3blii)

9 AaCC (cBetnoBojocas Kaperiasas)

Haiitu:
Fi=?

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 O0TBeTa — ITyCTUTH Ha OMMJIKHA OTXOIbI POM3BOICTBA.

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

2 BapuaHT
18. CyTh 0TBeTa — IMyCTUTH Ha OMKJIKH IEJIbHYIO TPEBECUHY .

19. JHK- AAATTTHIHAATTTAIOATTT
[Tomunentun — @en-Apr-Ban-Acu-Luc-1'mH

3.5.1 . IlepeueHb TeopeTHYECKHUX U MPAKTHYECKUX BONPOCOB M0 pa3jejiaM u
TeMaM (TeCTOBbIE 3a/1aHNS)
1. Hayka, usyuaiowas cxoocmeo u paziudue 3apoovliieil H0360HOUHbIX
1) OMOTEXHOJIOTHS
2) reHeTHKa
3) anaToMus
4) sMOpuroIOTHs
2. Hauanom ouonocuyueckoil 3601104Uu HCU3HU HA 3emie NPUHAMO CUUMAMb MO-
MEHM 603HUKHOBEHUA NEPBbIX
1) oprannyeckux BEeNIECTB
2) KOallepBaTHBIX Kamelb U3 OPraHUYECKUX BEIIECTB
3) OAHOKJIETOYHBIX NPOKAPUOTHYECKUX OPTaHU3MOB
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4) OAHOKJIETOYHBIX DYKAPHOTUYECKUX OPraHU3MOB

3. benku, cnocobuvle yckopamv XumuuecKue peakuyuu, GbINOJHAIOM 6 KleHKe
¢yuxyuio —

1) KaTaJIUTUYECKYIO

2) TOPMOHAJIbHYIO

3) TpaHCIIOPTHYIO

4) nahopMauOHHYIO

4. Pacmenus, 2puosl, »cusommole - Imo IyKapuomasl, max Kax ux KiemKu

1) umerot opopmiieHHOE ATPO

2) He nenarcs

3) He uMeroT 0(hOPMIICHHOTO s/Ipa

4) umerot JIHK, 3aMKHYTYIO B KOJIBIIO

5. CoeoKynHocmb peakyuii CUHmMe3a OPZAHUYUECKUX 6eUleCme U3 HeOP2aAHUYeCcKUX ¢
UCNONIb306AHUEM IHEPZUU CEEMA HA3bIGACHICA

1) porocunTe30M

2) XeMOCUHTE30M

3) 6poxeHuEM

4) rIMKOJIU30M

6. Cmpozo pasnomepHno pacnpeodenaomcsa mexicoy 00UepHuUMU KlemKamu 6 npoyecce
Mumosa

1) pubocomel

2) MUTOXOHJIpUU

3) XJIOpOIIACThI

4) XpOMOCOMBI

[. Ilepuoo, komopwiit Hauunaemca ¢ 00paA308AHUA 3U2OMbL U 3AKAHYUBACMCA POHC-
O0eHuem, Ha3vlaemcs

1) npssmMbIM pa3BUTHEM

2) SMOpHOHAILHBIM

3) mocTAaMOpHUOHATBHBIM

4) OHTOT€HE30M

8. B pesynomame onnooomeopenusn oopasyemcs 3uzoma, 8 KOmopoi

1) yncno XxpoMOCOM HE U3MEHSAETCS

2) OKa3pIBaeTCs TaIlIONIHBIA HA0OP XpOMOCOM

3) BOocCcTaHABIMBAETCS TUILIIOUIHBIA HAOOP XPOMOCOM

4) oOpazyercs TPUILIOUTHBIN HA00p XPOMOCOM

9. Cx00cmeo npuznakosé cmpoenus u HcuzHedeameabHOCmu pooumeneil u nOMoM-
cmea ceudemenbcmayem 0 npPoA6IeHUU

1) cBOiCTBAa N3MEHUYHUBOCTH

2) 3aKOHa eAMHOOOpa3us

3) npucImocoOICHHOCTH

4) cBOMCTBA HACJIEACTBEHHOCTH

10. Mymauyuu, ne coemecmumbple ¢ HcUu3Hbl0 OP2AHUIMA, HAZLIEAIONCS

1) muTonIasMaTU4eCKUMHU

2) NOJIOBBIMU

3) comaTUYEeCKUMU
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4) netranbHBIMU

11. Oméop, npu Komopom npoucxooum evlioeeHue U3 UCXO00H020 mMamepuaia ye-
J1011 2pynnel 0co0ell ¢ HeenameabHbIMU NPUSHAKAMU U ROJIYYEeHUe Om HUX NOMOoM-
cmea, Ha3vleaemcs

1) MeToIMUeCKUM

2) MacCoOBBIM

3) Gecco3HaTEIBLHBIM

4) UHANBUTyaIbHBIM

12. /lsoiinoe nazeanue 011 0003HaueHus 61U008 86es 8 HAYKY

1) K. JIunnei

2) XK.b. Jlamapk

3) Y. dapBun

4) K. KroBbe

13. Cxo00cmeo énewinezo u 6HympeHHez0 CmpoeHus 0cooeii 00H020 8Ua

1) reHeTHYECKUI KpUTEPUI

2) SKOJIOTUYECKUI KpUTEPUI

3) MopdosIoTUYECKHI KpUTEpUid

4) reorpaduyeckuii KpuTepun

14. Bootcvu Kopoexku u ocvl umerom ApKyl0 oKpacky. Ykaxcume mepmun, npumepom
KOmMOpO020 CAYHcum 3mo sei1enHue

1) aganTamus

2) MUMUKPHUS

3) Mackupyrolias oKkpacka

4) npenynpexaaroiias (yrpoxarorias) okpacka

15. Apomopeho3 — amo

1) nosiBIeHUE JIETOYHOTO JbIXaHUS

2) NOSIBJIEHUE 3aIllIUTHON OKPacKu

3) dopmupoBanue pazHooOpazHon HopmbI TEIa y PIO

4) ¢hopMupoBaHUE KOHEUHOCTEH KOTIATEILHOIO THUITA Y KPOTa

16. Opzanwl, évinonnaruue 00UHAKOBBlE PYHKUUU U UMEIOUUE BHEULIHEE CXOOCHL B0,
Ha3zvlearomcs

1) anasiornyHBIMU

2) TUBEPTEHTHBIMU

3) KOHBEpreHTHBIMU

4) roMOJIOTUYHBIMH

17. Oopazosanue noevlx 6u006 6 npuUpoOe NPOUCXOOUm 6 pe3yibmame

1) MeToauueckoro orbopa

2) UCKYCCTBEHHOT0 0TOOpa

3) B3aUMOJICUCTBUS JBMXKYIIUX CHJT IBOJIFOLIUU

4) nesTeIbHOCTH YEJIOBEKa

18. Teopus, cocnacrno Komopoil, )3cu3nb 603HUKIIA 6 pe3y/ibmame aKma mMeopeHus,
HOocum Hazeanue

1) Teopun abuorenesa

2) Teopuu OuoreHesa

3) Teopuu KpearnroHu3Ma
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4) Teopur TAHCTIEPMUU

19. Hazoeume 00un u3z npusHaKkoe, C6A3aAHHbLIL C NPAMOXOIHCOCHUEM Y Uel06eKa
1) cBouaras cromna

2) cpociirecst KpecTIOBbIe TO3BOHKH

3) XOpOIIO pa3BUTHIE KIIOUHUIIBI

4) HebompIIe HaIOPOBHBIE AYTH

20. Yuenue o yenmpax npoucxosxcoenus KyaipsmypHslX pacmenuil papaooman
1) H.. BaBuios

2) I'. Mennenb

3) B.1. Bepnanckuit

4) Y. TapBuH

21. HU3menuugocmsn, Komopasa 3ampazueaem ¢henomun, He nepeoaemcs no HAacieo-
CM@Ey, HOCUM NPUCHOCOOUMETbHBLIL XAPAKMeD K YCA08UAM CPeObl, HA3bl6AEM A
1) MoaudukaoHHON

2) HacneACTBEHHOM

3) reHOTUNHUYECKOU

4) kKoMOUHAaTUBHOU

22. Hacneooeanue npuzHakos, 2eHvl KOMopwvix Haxooamca 6 X- u Y-xpomocomax,
Ha3zvlearom

1) HacegOBaHUEM, CIIETUICHHBIM C TIOJIOM

2) MOJIHBIM HaclleIOBAaHUEM

3) HEIOJIHBIM HACJICT0BAHUEM

4) raMeTHBIM HacJieIOBaHUEM

23. Cnepmamo3ouosl 0opasyromcs 6

1) ssmuHMKax

2) KynepoBoOil xenese

3) npeacratenbHON Kee3e

4) ceMEHHUKax

24. Ilpu nenpamom pazeumuu HcugomHoe

1) He IPOXOIUT psa MPEeBpaICHHUH

2) MOX0Ke Ha POTUTEILCKUI OpraHu3M

3) IpOXOIUT PsijI IPEBpaICHUT

4) oTaMyaeTCs OT POAMTEIBCKOIO OPraHu3Ma TOJIBKO pa3MepaMu

25. J/lunuowl 6 Kinemke He GbINOIHAIOM PYHKUUIO

1) SHEpreTUYECKYIO

2) XpaHEHUs HACJICICTBCHHOMN HH(pOpMAIH

3) 3amacaromnyro

4) CTPYKTYPHYIO

26.40po ¢ Knemke MOICHO pACRO3HAMb NO

1) HaIM4YKIO B HEM MUTOXOHIPUI

2) HAJIMYUIO B HEM HJIOIIA3MaTUYECKON CeTH

3) pacnosioKeHHIO Ha ero MeMOpaHax pudbocom

4) HANTMYKIO B HEM XPOMOCOM

21(. Hcmounukom yznepooa, ucnoip3yemoz20 pacmenuamu 6 npoyecce pomocunme-
3a, Aaenaemcsa
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1) rroko3a

2) yrieKkucibli ra3

3) pubo3a

4) kpaxman

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

1) muTO3a

2) meiio3a

3) orI0gOTBOpEHUS

4) ciopooOpazoBaHUs

29. I'amemobl — cneyuanu3uposanHvle KiemKu, ¢ HOMOUbI0O KOMOPBIX OCYULeCH 615~
emcs

1) BereraTuBHOE pa3MHOKEHHE

2) MOJ0BOE Pa3MHOXKEHHUE

3) mpopacTtaHue ceMsiH

4) MUTO3

30. Ilpouecc unousudyanvbHoz0 pazeumus Op2aHu3Ma, HAYUHAIOWUIICA C ONA000-
meopeHusn u 00pa306anuA 3U20mul U 3AKAHYUBAIOWUIICA CMEPMbIO, HA3bIEACM CA

1) dunorenezom

2) SMOPHUOHANILHBIM TIEPUOJIOM

3) nocTaMOpHOHATIBHBIM MTEPUOOM

4) OHTOTEHE30M

31. Ilpusnax, Komopwlii He RPOABAAEMCA 6 2UOPUOHOM NOKOTEHUU, HA3bIBACHCA

1) mpoMeKyTOUHBIM

2) pelecCuBHbIM

3) TOMHUHAHTHBIM

4) myTtanuen

32. Kakue Knemku nepeoaionm nomomcmey Mymayuu npu noji060Mm pa3mHoIiceHuu?
1) snutennanbHbIE

2) MBIIIIECYHbIE

3) rameThl

4) HEelpOHBI

33. Omoéop, ocoznanno HanpaeieHHbll HA 6bl6EOCHUE HOB020 COPMA UIU HOPOObL C
JHcenaemvlmMu Kauecmeamu, Ha3vleaemcs

1) MeToaruecKumM

2) MaccoBbIM

3) Gecco3HaTEIbHBIM

4) UHIMBHUTYaTbHBIM

34. Aemopom nepeozo 360110UUOHHO20 YUEHUA ACIACHCA

1) K. JIunnei

2) K.b. Jlamapk

3) Y. dapBun

4) K. KroBbe

35. I'nasnasa npuuuna 6U0102UUECKO20 pezpecca MHOZUX U006 8 HACMoAUlee 6PeMA
1) xo3s1iicTBEHHAas AESATEILHOCTh YEIOBEKA
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2) U3MEHEHUE KJINMaTa

3) usMeHeHue penbeda

4) yBeITU4YEeHUE YUCIECHHOCTH XUITHUKOB

36. Obumanue ocobeit 00H020 6U0a HA OOHOI MEPPUMOPUU

1) reorpadguyeckuii KpuTepuit

2) TeHETUYECKUM KpUTEpUi

3) MopdoIOTHUECKUN KPUTEPUIA

4) hU3HOIOTHYECKH KpUTEpU

37. bopvba 3a cywiecmeoeanue uzpaem 600JabuLyio poJib 6 I8601I0UUU, MAK KAK
1) mocraBnsieT Mmatepuan Ajist orbopa

2) coxpansieT 0co0eil ¢ JIF0OBIMU HACTEACTBEHHBIMU U3MEHEHUSIMU

3) coxpansieT 0coOei MPEenuMyIECTBEHHO C MOJIE3HBIMU U3MEHEHUSIMU

4) obocTpsieT B3aMMOOTHOIICHUS MEXITY 0CO0SIMU

38. Deonroyuonnvie usmenenus, eedyujue K oouiemy noovemy opeaHu3ayuu, Ha3ol-
earomcs

1) apomopdozamu

2) uauoaanTausaMu

3) nereHepanusaMu

4) OMOJIOTUYECKUM TIPOTPECCOM

39. Kak nazvieaemca Hezasucumoe 00pazoeanue cXO0OHbIX NPUIHAKOE Yy HEPOO-
CMBEHHbBIX OPZAHU3MOE

1) nuBeprenuus

2) KOHBEpPTreHIINs

3) apomopdo3

4) uauoaganTaus

40. Teopus, coenacno Komopoi, ycueoe pazeusaencsa U3 HeIcue020, HOCUm HaA36a-
Hue

1) Teopun abrorenesa

2) Teopuu OMoreHesa

3) Teopuu KpearmoHn3Ma

4) Teopur AHCIIEPMUHN

41. Kakoit mun onmozenesa xapakmepeH 011 1100eil

1) npsimoe pa3Butue

2) HeTpsIMOE Pa3BUTHE C TIOJIHBIM MeTaMopdo3om

3) HempsAMOE pa3BUTHE C HETIOJHBIM METaMOp(}h0o30M

4) pa3Butue ¢ MmeTaMopho30M

42. B omauuue om 4en068eKo00pa3nbIX 00€3bAH Y UeN06€KaA UMEEHCA

1) pesyc-dakrop

2) paccyno4Has AesTeIbHOCTD

3) deThIpexKaMepHOE CepAle

4) abCTpaKTHOE MBIIUICHHE

43. Co2nacno 3aKoHy HeE3A8UCUMO20 HACTIE006AHUA NPU3HAKOS, pacuienieHue no
¢penomuny npoucxooum é coomnouwienuu

111

2) 1:2:1

85



3)3:1

4) 9:3:3:1

44. Xpomocombwl, 00unarkoewie y 000uUx nonoe, Ha3vleaOMcs

1) ayrocomamu

2) MOJIOBBIMU

3) TOMO3UTOTHBIMH

4) reTepo3UroTHLIMU

45. I'naénasa npuuuna 6u0102U4eCK020 pecpecca MHO2UX 6U006 8 HACH oAU ee 8PeMs
1) xo3stiicTBeHHAas AESATEILHOCTh YEIOBEKA

2) U3MEHEHUE KJINMaTa

3) usMeHeHue penbeda

4) yBeTUYCHUE YUCICHHOCTH XUIITHUKOB

46. Kaxyio ¢hynkuuto 6 knemke 8vinoiHAem IHOONIAIMAMUYECKAS CEMb
1) cunte3 JJHK

2) cunre3 nPHK

3) TpaHCIOPT BEIIECTB

4) obpazoBaHue pudbOCOM

47. Hemeuxue yuenvte M. Ilneiioen u T. Illeann, 0606umue udeu pazHvlx yu4eHwvix
chopmynuposanu

1) 3aKOH 3apOIBIIIIEBOIO PA3BUTHUS

2) XpOMOCOMHYIO TCOPHIO

3) KJIETOYHYIO TEOPHIO

4) 3aKOH TOMOJIOTUYECKHX PSITIOB

48. Hnghopmayuonnas PHK — smo

1) 6emox

2) Kup

3) bepmeHT

4) HyKJICHHOBasI KUCJIOTA

49. K npokapuomam omHocamca KiemKu

1) nmanob6axkTepwit

2) )KMBOTHBIX

3) rpuboB

4) pactenuit

50. @omocunmes 6 omauuue om dGuocunmesa 6eaKa HPOUCXOOUN 8 KI1emKax
1) comepxaniux Xa0poriacThbl

2) mo0oro opraHu3mMa

3) conepkamiux JIM30COMbI

4) conmepxaiiux MUTOXOHIPUU

51. B pe3yromame mumo3a 4ucio XxpomMocom 6 Kiemkax mena

1) ymenpmaercst BiBoe

2) yBEIMYMBAETCS BJIBOE

3) coxpaHsieTcss HEU3MEHHBIM

4) u3MeHsieTCA CIy4ailHO

52. Xpomocomul, Komopwvle OMHOCAMCA K PA3HBIM RAPAM U PA3TUYAIOMCA RO hopme
u pazmepam, Ha3vl6aAON cs
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1) HErOMOJIOTUIHBIMH

2) rOMOJIOTUYHBIMH

3) comaTU4eCcKUMU

4) TUTUIOUTHBIMU

53. Opzanozenes 6 xo0e IMOPUOHATILHO20 PAZGUMUA NPUBCOOUM K 00PA306AHUIO
1) 3apoAbIIEBbIX TUCTKOB

2) TPEXCIONHOTO 3apoIbIIia

3) IBYXCJIOMHOTO 3apOblilia

4) cucteM OpraHoB 3apo/ibliia

54. Ilosienenue nosvix annenei — 3mo npumep

1) HaclieICTBEHHOCTH OpPTaHU3Ma

2) aganTanuu CUCTEM OPraHOB

3) ajanraiuu opraHuzMa

4) U3MEHYMBOCTH OpraHU3Ma

55. H3zmenuusocmsv, Komopasa 3ampazueaem henomun, He nepedaemca no Hacjieo-
CM@Ey, HOCUM NPUCNOCOOUMEIbHBLIL XAPAKMeEDP K YCA08UAM CPeObl, HA3bIEACM CA
1) MoauduKaMOHHOM

2) HacneCTBEHHOM

3) reHOTUNHUYECKOU

4) KoMOUHATUBHOU

56. Bwipawjueanue Kiemok 6He OP2AHU3MA HA CREUUATbHBIX NUMAMETbHBIX CPeOax,
20€e OHU pacmym u pa3mHONCAIOMCc, 00pazya Kyaiomypy mKaHu

1) reHHas UHXEHEPHUS

2) ceneKius

3) OHOTEXHOJIOTHS

4) kneToyHasi HXEHepHUs

57. Bunapnas nomenknamypa éuoog - 3no

1) nBoiiHOE Ha3BaHUE

2) UICTOPUYECKOE Ha3BaHUE

3) cCOBpeMEHHOE Ha3BaHUE

4) omvHAapHOE HAa3BaHHE

58. Ecmecmeennstii omoop — imo

1) coKHBIE OTHOIICHUS MEXTY OpTaHU3MaMH M HEKUBOW TTPUPOJION

2) mpoliecc pocTa YUCICHHOCTH TOMYJISIIUU

3) mpoiiecc 00pa3oBaHuUsl HOBBIX BUJOB B IPUPOJIE

4) mporiecc COXpaHEHHS 0COOCH C IMOJIC3HBIMU UM HACJICICTBEHHBIMA N3MEHEHUSIMU
59. B neiikoyumax uenogeka cooepicumcs

1) 23 xpoMocombl

2) 44 XpOMOCOMBI

3) 46 xpomocoM

4) 48 xpomocoM

60. Houoaoanmauus — 5mo

1) TennokpoBHOCTH

2) TOSIBJICHUE JIETOYHOTO JIbIXaHUS

3) ueTbIpexKaMepHOE CepALe
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4) NOKPOBUTEILCTBEHHASI OKPACKa

61. B pe3ynomame meiio3a oopazyromcsa

1) 2 noyepHUE KIETKH C rarjouIHBIM HAOOPOM XPOMOCOM

2) 2 nodepHHe KICTKH C JUIIOUIHBIM HAOOPOM XPOMOCOM

3) 4 novyepHUE KIETKH C rarjIonIHBIM HAOOPOM XPOMOCOM

4) 4 noyepHHE KJIETKHU C TUILUIOMIHBIM HAOOPOM XpPOMOCOM

62. Teopusa, coznacno Komopoii, »#cu3nb 0bL1a 3aHeCeHa U3 KOCMocd, HOCUmM HA36a-
Hue

1) Teopun abuorenesa

2) Teopuu OuoreHesa

3) Teopuu KpearnroHu3Ma

4) Teopun AHCTICPMUU

63. Kakaa uacmo eepxneil KoneuHocmu 4yenogeka npemepnena HaudoAbUIUE UIMe-
HeHUus 8 npoyecce 360110UUU

1) KuCThH

2) npeAruieube

3) medo

4) nne4eBoit mosic

64. Monexyna /IHK 6 omauuue om PHK umeem 6uo

1) nBoitHOM cripanu

2) kmyOka

3) OAMHOYHOW cTIUpaH

4) «KJIEBEPHOTO JIUCTA»

65. 100 énuanuem cenomuna u ycioeuil 6neuinel cpeovl popmupyemcsa

1) penorun

2) reHooH]T

3) ramera

4) reHeTU4eCKU KO

66. Hazoeume ocobennocms cmpoeHus, KOmopasa NOAGUNIACL 6 X00€ IBOTIIOUUU Y
NpeoKos ueno6eKa u CeA3aHa ¢ UCNOINb306AHUEM UMU OZHA, HCUBOMHOU NUWU U ee
mepmuueckou 0opadomkou

1) MoOIIHBIE XKEBATEIbHBIE MBI

2) HeOoJIbIIast HUKHSAS YETI0CTh

3) NOABUKHBIA MYCKYJIUCTBIN A3BIK

4) XopouIo pa3BUThIE TEMEHHbIE TPEOHU

67. Cocnacno emopomy 3axony Menoens, pacujenienue no peHomuny npoucxooum
6 COOMHOUIEHUU

111

2) 1:2:1

3)3:1

4) 9:3:3:1

68. Ilonyuenuem 8b1cOKOYPOIHCANUHBIX NOTUNTIOUOHDBIX PACHEHUTI 3AHUMACHICA HAYKA
1) cenexuus

2) TeHeTHKa

3) ¢usnonorHs
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4) 6otaHuKa

69. K makpoinemenmam Kiemku OmHOCAMCA:

1) yraepo, KUCIOpOI, BOAOPO/, a30T

2) HaTpHiA, )KeJIe30, [IMHK, CEJICH

3) bocdop, ioxa, MapraHeir

4) MarHuii, KaJaui, KUCIOpO.I

70. Pubocomsl He yuacmeyom @

1) doTtocunTe3e

2) GuocuHTE3e OeNKa

3) pasmenienuu Ha Hux PHK

4) cOopKe MOJUIEeNnTUIAHON (OEIKOBOM) LIEeTH

71. B pe3ynomame naacmuuecko2o oOMena KiemKu pacmeHuil 0decneuuearoncs
1) opraHUn4eCKUMH BEIECTBAMU

2) MUHEPATBHBIMHU COJIIMHU

3) YIIIEKUCIIBIM Ta30M

4) KUCIOPOIOM

72. B pezyromame mumo3a u3z 0OHOU OUNIOUOHOU MAMEPUHCKOU KlemKU oopa3sy-
emcs

1) 1 nouepHsst AUIUIOU THAS KIIETKA

2) 2 foYepHUE AUILIONIHBIE KIIETKH

3) 2 nouepHUE rarIoOUAHbIC KIECTKH

4) 4 nodyepHUE TUTIOUTHBIE KJICTKU

73. Pazeumue MyxccKux zamen Ha3vl6aemcs

1) rametorene3om

2) OBOr€HE30M

3) ¢unorenezom

4) ciepMaToOTreHE30M

4. Pazmuoswcenue uenoeexda, HcuGOMHbIX, PACMEHUIl, NPU KOMOPOM RPOUCXOOUM
cauanue 08yX CReyUaAIU3IUPOSAHHBIX KI1E€MOK, HA3bl8AI0M

1) noukoBaHueM

2) BEreTaTUBHBIM

3) GecroabM

4) N0JI0OBBIM

75. Ilpeobaadarowuii npuznax, KOMopwvlil NPOABIAAEMCA y CUOPUOHO20 NOMOMCIEd,
Ha3zvlearom

1) TOMUHAHTHBIM

2) peueccuBHbIM

3) ruOpUIHBIM

4) MyTaHTHBIM

76. Kakue mymayuu nepeoaromcsa nomomcmey moabKo NpU 6e2emamueéHoM pas-
MHOICEHUU OP2AHUIMOB

1) comaTnueckue

2) reHepaTUBHBIE

3) TOMUHAHTHBIE

4) peliecCUBHbIE
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77. Omoop, npoAGIAWUICA 6 COXPAHEHUU Ue10866KOM HA PA3600 JIyHuiux ocoobeil u
ynompeodaienuu 6 nuugy Xyouiux 0e3 co3Hame1bHo20 HamepeHus evigecmu 0ojiee co-
6epuLeHHYI0 NOPOOY Ul COpHl, HA3bI8AECHICS

1) MmeToauyecKkum

2) MacCOBBIM

3) 6ecco3HaTEIbHBIM

4) UHAVBUTyaTbHBIM

78. Ilpucnocobnennocmes Op2anu3mMo8 K cpede oOUmManus Gopmupyemcsa 6 pe3yib-
mame

1) BeKUBaHUS 0co0el ¢ pa3HOOOpa3HBIMU HACIICACTBEHHBIMU H3MEHCHUSIMHU

2) cTpeMieHus 0cO0eil K CaMOyCOBEPUIEHCTBOBAHUIO

3) rpaganuu

4) NpeuMyIIEeCTBEHHOTO COXPAHEHHUSI €CTECTBEHHBIM OTOOpPOM OCO0€ ¢ MOJIE3HBIMU
HACJICJICTBEHHBIMHU U3MEHEHUSIMHU

79. Hazoeume popmy ecmecmeennozo omoopa, 61azo0apsa Komopou 4ucio 2ua3 u
KOJ1u4ecmeo naivyes Ha KOHEYHOCMAX NO360HOUYHbBIX HCUBOMHBIX OCHMAEMCA 6 me-
yeHue 0IUMenIbHO20 8PeMEHU NOCHOAHHBIM

1) nBrKyIIMiA 0TOOP

2) cTabUIN3UPYIOIIHM 0TOOP

3) pa3psiBaroluii 0TO0p

4) necTaOUIM3UPYIOIIUN 0TOOD

80. Hezenepauuu — smo

1) cmyuan poOSIBIICHHSI IPU3HAKOB MTPEAKOB Y OTACIBHBIX 0CO0CH

2) SBOJIONIMOHHBIC H3MEHEHHS, BEIYIIHE K YITPOIICHUIO OPTaHU3aIlnN

3) KpymHBIC SBOTIONMOHHBIC H3MEHEHUS, BEIYIIHE K OOIIEMY ITOBEMY OpPTaHU3aIuN

4) MeJKue dBOJIIOIIMOHHBIC U3MEHEHUS, 00€CTIEYMBAIOIINE MPUCIIOCOOIEHHOCTh K CpeJie
obuTaHus

81. Cxoorcoenue npusznaxoe 6 xooe 360710UUU Y HEPOOCMBEHHBIX ZPYNA, PA3BUBAIO-
WAUXCA 8 CXOOHBIX YC108UAX

1) nuBepreHuus

2) KOHBEpPreHIHUs

3) apomopdo3

4) uauoaanTtamus

82. Teopusa, coznacno xomopoi, cu3nv Ha 3emie cyujecmeyem 6e4Ho, HOCUM
Ha3zeanue

1) Teopun abrorenesa

2) Teopuu OuoreHes3a

3) Teopuu KpearnroH1u3Ma

4) TeopuH CTAIIMOHAPHOT'O COCTOSIHHSI

83. 3axon nezasucumozo Hacne008anus NPUIHAKOE - IMO

1) nepBbiii 3akoH Menaens

2) BTOpoO¥ 3akoH Mennens

3) Tperuii 3akoH MeHens

4) 3akon T.Moprana

84. Cosokynnocmbs 6écex 2enoe opzanuma
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1) rerodonn

2) ajens

3) penoTun

4) reHOTHUI

85. Buympenuaa noayxcuokasa cpeoa Kiemku, NPOHUIAHHAA MeaAbYalluUMU HUM -
MU u mpyoouKamu, 6 KOMopoi pacnoiodHceHvl Op2anoudsl U A0pPo, - INO
1) BaKyoJIb

2) anmapat ['onbmxu

3) nuTomnaazma

4) MUTOXOHJIpUU

86. Haitoume npu3znax, KOmopulil umeencs He MmoJbKo y 4en08eKd, HO U Y 4e108€K0-
00pa3HbIX 00e3baH

1) mnockas rpyaHas KJIeTkKa

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

4) mupokuii Ta3

87. Ocnoeononoicnuk cenemuKxu

1) H.W. BaBuiios

2) I'. Mennenb

3) B.W. Bepuanckuit

4) Y. JapBun

88. Ilompedoumenu opzanuuecko2o 6euiecmea Heuevix Opeanu3Mos
1) KOHCYMEHTBI

2) peIyleHThI

3) npoyLIEHTHI

4) aBTOTpOdHI

89. Onpedenume npasunvoHo coCMmasIeHHYI0 Uenb NUMAHUA:

1) neonapa — razenb — TpaBa

2) KJeBep — 3asl] — OpeJt — JIATYIIKa

3) neperHou — N0XKAEBOW YEPBb — TUTP

4) 3epHO — MBIIIb-TIOJIEBKA — YK — €K

90. B npeoopazoeanuu duocgeput znagnyio pois uzparom

1) ’)xuBBIE OpraHU3MBI

2) OUOpPUTMBI

3) KpyroBOpOT MUHEPATBHBIX BEIICCTB

4) mporiecchbl cCaMOperyJIsiuu

91. Ilpupooononv3zosanue noopaszoesiemcsa Ha

1) 5KOHOMHOE ¥ HEAKOHOMHOE

2) pallMOHAJIbHOE W HEPAIIMOHAIBHOC

3) MO3UTUBHOE U HETATHBHOE

4) cenbCKOXO3UCTBEHHOE U TPOMBIIIIJICHHOES

92. I'ocnoocmeyrouiee nonolcenue MAeKONUMAOWUX 6 IGONIOUUU OP2AHUUECKO20
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) npucoco0IEHHOCTHIO K Pa3HBIM CIOCO0aM Pa3MHOKCHUS

93. @axkmopul, evizvisarouue 3azpasHenue OKpyxycarouieil cpeovl, CéA3AHHbBIE C Oes-
MmenbHOCmbIO Uesl06eKd, HA3blea1om

1) orpaHUYUBAIOIIUMHU

2) aHTPONIOTEHHBIMU

3) OMOTHYECKUMU

4) aOMOTUYECKUMHU

94. B 3kocucmeme ocHOBHOI HOMOK 6euiecmea U IHEPZUU nepedaemcs
1) oT peaylieHTOB K KOHCYyMEHTaM U Jjajee K NpoAyleHTaM

2) OT KOHCYMEHTOB K MPOAYIICHTaM U Jajiee K peIylieHTaM

3) OT MPOAYIIEHTOB K KOHCYMEHTaM U Jajiee K peayrieHTaM

4) OT IPOAYIIEHTOB K PEAYIICHTaM M Jlajiee K KOHCYMEHTaM

95. Ilpumepom npupooHoil IKOCUCHEMBL CTLYHCUM

1) nieHUYHOE TO0JIE

2) nybpaBa

3) opamxkepest

4) Terummna

96. JKuesoe seuyecmeo ouocghepvl nnanemst - IMO CO6OKYNHOCHLL 8CEX
1) Bcex pacTeHHil 1 )KUBOTHBIX

2) MHOTOKJICTOYHBIX OPTaHU3MOB

3) MUKPOOPraHU3MOB

4) >KUBBIX OPTAHU3MOB

97. Bce chakmopul scueoil u Hexcusoii npupoosl, o3oeiicmayouiue Ha ocoou, nony-
AAYUU, 6UObL HA3HLEAIOM

1) abunoTHyecKuMH

2) OMOTUYECKUMH

3) 5KOJOTUYECKUMHU

4) aHTPONOTrE€HHBIMU

98. Pazpywiumenu opzanuuecKux eeuiecme

1) nmpoxynieHThI

2) KOHCYMEHTHI

3) peayueHThI

4) NpoAyUEHTHI

99.¥Ycmointuusocmo ouocghepot ob6ecneuusaemcs

1) reOMarHUTHBIMU SIBJICHUSMHA

2) X034iCTBEHHOU JESATEIHHOCThIO YEeJIOBEKA

3) atMocepHBIMHU SBICHUSMHU

4) KpyroBOpOTOM BEILIECTB

100. Ilpupoonvie 06vekmol u A61€HUA, KOMOPbIE Ye/106€K UCNOIb3YEm 8 NPOUecce
mpyoa u Hcu3nu, Ha3vleaOM cs

1) mpupoHBIMU pecypcamu

2) TIOJIC3HBIMH MCKOTIAEMBbIMHU

3) YCIOBUSMU JKU3HH

4) mpUpOTHBIMHU OOTaTCTBAMU
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101. Abuomuueckumu ghaxmopamu cpeovl He AGNAIOMCA

1) Boza u BhINaieHUE OCAJAKOB

2) TpyHT

3) B3aUMOJICMCTBHUE THUIA «IAPA3UT - XO3SIHH

4) penbed

102. Apycnoe pazmewienue Had3emMHbIX Yacmeil pacmeHuil 6 1ecy — Imo nPUcnocoo-
JleHUue K UCnoJ1b308aHUI0

1) BoamI

2) COJTHEYHOTO CBETA

3) yriekucioro rasza

4) MUHEpaJIbHBIX COJIEH

103. Heob6xooumoe ycnosue coxpanenus pasnoeecus é ouocgepe

1) sBOJIIOIMST OPTAHUYECKOTO MUPA

2) 3aMKHYTBIM KPYTrOBOPOT BEIIECTB U DHEPTUU

3) ycusieHrue MPOMBIIIJICHHON U CHIDKEHHE CEIhCKOXO3SHWCTBEHHOM NIEATEIbHOCTH Ye-
JIOBEKa

4) yCUJIeHHE CEIIbCKOXO3SHCTBEHHOW M CHIDKCHHE MPOMBIIIICHHOW NEATCIIBHOCTH Ye-
JIOBEKa

3.5.2. llepeuennb NpakTHYeCKUX 3a/1aHMI, B TOM 4YHcje NPodaeMHbIe U TBOP-
yecKHe 3a/1aHNsl, HAMPaBJeHHbIe HA OLIEHKY U ompejesieHue c()OPMHPOBAHHOCTH
yMeHMi, NPpodecCHOHAIBHBIX U 001X KOMIIETCHIMH;

1. Kak, pykoBoauTeIO 1epeBOOOPadbATHIBAIOIIETO MPEANPUATHS, BHIIOIHUTH 3aKa3 Ha
ITOCTaBKY OITMJIOK TaK, YTOOBI HAHECTH Bpe MpHupoe?

2. Kak, pykoBoauTento nepeBooOpadaThIBAIONIETO MPEANPUITHS, BHIMIOJHUTE 3aKa3 Ha
MOCTaBKY OMJIOK TaK, YTOOBI HE HABPEAUTH MpUpoie?

3. Tlouemy XMMHYECKHE BEIIECTBA, UCIIOJIB3yeMbIE IS 00pabOTKHU TOJIeH, 0OHAPYKH-
BaIOT B pbIO€, BHIJIABITMBAEMOM B Oimikaiiieit pexe?

4. TloueMy JrOAM, KOHOMHO PACXOIYIOIIME THILY, OJEXKAY, MPeAMEThl 00Uxo/a, Co-
3JIaHHBIE U3 HATYPAJIbHBIX MaTEPHAIIOB, MPEJOTBPAIIAIOT TIPOIIECC OMOTOTHIECKOTO pe-
rpecca?

5. Pewiume 3a0auy. Y KpOJMKOB cepas OKpacka IIEpCTH TOMHHHUPYET Haja Oenol, a
TJIajgKas mepcTh — Haj MoxHaTo. KakuM 1o eHoTHITy ¥ reHOTHIy OYyJeT TOTOMCTBO
MIPU CKPEIIUBAHUHM TE€TEPO3UTOTHBIX CEPHIX MOXHATBIX KPOJHUKOB C T€TEPO3UTOTHBIMHU
O€eJIBIMU TIAKUMU?

6. Pewuume 3a0auy. TemHoBoJiocas (A) keHIMHA ¢ KyapsBeiMu (B) Boiocamu, retepo-
3UTOTHAs TI0 TIEPBOMY THUITy TaMeT, BCTYyNIIA B OpaK ¢ MY>XYMHOM, UMEIOIIUM TEMHBIE
TJIaJIKKE BOJIOCHI, TE€TEPO3UTOTHBIM IO TIepBOM ayuienu. KakoBbl BEPOATHBIE T€HOTHUITBI
neTei?

7. Pewuume 3a0auy. TemHoBoisiocas (A) kaperna3zas (C) XKeHIIMHA, F€TepO3UroTHas 1Mo
NEPBOM alljieNid, BCTYNUIa B Opak CO CBETIOBOJIOCHIM Kaperia3biM MYXYMHOM, FeTepo-
3UTOTHBIM 10 BTOpOMY Mpu3HaKy. KakoBbI BEpOSTHBIC TE€HOTHIIBI JETEH?
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8. Pewiume 3adauy. Y KOUIEK MOJIOCATHI XBOCT JOMUHUPYET HaJ OJAHOTOHHBIM, 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 MOJIEKYJIbl
JIHK nmeet nykneornanyto nocieaoBareabHocTh AT TTIATTIIL, a MmaTpunieid 1iist CUH-
te3a uPHK ciyxut nepsas nens JJHK.

10. ®parmenT monekynsl ”PHK nMeer ciemyromnryio HyKICOTHIHYIO TOCICIOBATEb-
HocTh: YYVYUHITTYVYAAILYI'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/IaHHsI BOCTIOJB3YHTECh MPUHIIUIIOM KOMIUIEMEHTAPHOCTH M TaOIMIIEH re-
HETUYECKOTO KOJa.

11. ®parment monekyasl JJHK umeer crnenyronlyro HyKI€OTUIAHYIO MOCIEI0BATENb-
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. Ompenenute aMMHOKUCIOTHBIM COCTaB (parMeHTa MOJHUIENTUIHONW IEMHU, €CIu
y4yacTok reHa Ha mosekyie JJHK umeer cneayromnnyro mociaeaoBaTeIbHOCTh HYKIEOTH-
noB: TATHATTTIL.

3.5.3. UHcTpyKIus 10 BHINOJHEHHIO padoThl

Jlns1 BBITIOTHEHUS 3a4eTHOM paboThl Bam oTBouTCs He Oosiee 85 MUHYT.

Brauane BBIIONHSIOTCS TeCTOBbIE 3aaHusi. OTBETHl HA TECTOBBIC 3aJ]aHUS JIAI0T-
Csl CTPOTO MO MOPSAAKY. 3aT€M BBIOJHAIOTCA MUCbMEHHBIE 3aaHusl. OTBETHl Ha MHUChH-
MEHHBIE 3aJIlaHus MOTYT JJaBaThCs B IPOU3BOJIBHOM MOPSIIKE, C 00s13aTEIbHBIM YKa3aHU-
€M HOMepa BOIpoca.

Bormpocst 1-16 TpeOyroT 0JHOTO OTBETa U OIIEHUBAIOTCS B 1 Oas.

Bormpoc 17 — peienue renernueckoi 3agaun, ouenuBaercs B 10 6amwoB. 3agaua
odopmiisieTcs COrfiacHO MpaBWiIaM. balabl MOTYT CHWKAThCS 3a HApyIICHHE JIOTUKU
pelieHus, HepaBuibHOEe O(GOpPMIICHHE, OITUOKN B XOJE PEIICHHUs 3aJaud. 3a KaKaoe
HapyleHue cuumaercs 1 0anmn.

Bormpoc 18 TpeOyroT nMcbMEHHOTO OTBETA, MAaKCUMAIIbHO OLIEHUBAIOTCS B 2 Oar-
Jla TIpY TIPABHIIBHOM OTBETE. bayuibl MOTYT CHUXAThCsI 32 HApYIICHHUE JIOTUKH, OITHOKU
B DJIEMEHTE OTBETA

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

MakcumanbHO BBl MOKeTe HaOpaTh 34 Oanna.
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Ouenka «otanyno» 85 - 100% npaBmiIbHBIX pacueToB U aeicTsuid (34-29 Ga-
JIOB)

Ounenka «xopomo» 69-84% npaBWIBHBIX pacueToB U aercTBUM (28 — 24 Oaa)

OneHka «y/0BJETBOPUTEIBbHO» 51-68% MpaBUIBHBIX pacyeTOB U ICUCTBUN —
«YIOBICTBOPUTENBbHO» (23-18 OaiioB)

OuneHka «HeYT0BJIETBOPUTETbHO» 50% 1 MeHEe — «HEYIOBICTBOPUTEIIHHOY
(17 n Mmenee OasIoB)

3.6. Kputepuu o1ieHKH NPOMEKYTOYHOI aTTecTalluu

OneHKa «OTJIHYHO» - TEOPETHUECKOE COJCPIKaHUE Kypca OCBOCHO MOJIHOCTHIO,
6e3 mpoOenoB, yMeHus c(hopMHpPOBaHBI, BCE MPEAYCMOTPEHHBIE POTpaMMOil yueOHbIe
3aJJaHMS BBITIOJTHEHBI, KAY€CTBO WX BBITIOJHEHUS OLIEHEHO BBICOKO.

OneHka «XOpoIIo» - TEOPETUIECKOE COJIEPIKAaHHE Kypca OCBOCHO TOJIHOCTHIO,
6e3 mpobeoB, HEKOTOPhIE YMEHUsT c(hOpPMUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEH-
HBIE NIPOrpaMMOii yueOHbIE 3a/IaHMsl BHITIOJIHEHBI, HEKOTOPBIE BU/IBI 3a/IaHUI BBIMOJIHE-
HBI C OIITMOKaMHU.

OneHka «yI0BJIETBOPUTEIbHO»- TEOPETUYECKOE COJECpkKAHUE Kypca OCBOEHO
YaCTUYHO, HO MPOOEThl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHUS
paboThI C OCBOEHHBIM MaTepUAIOM B OCHOBHOM C()OPMHPOBAHBI, OOJIBIIMHCTBO MPEIy-
CMOTpPEHHBIX IMPOrpaMMON OOy4YeHHs Yy4eOHBIX 3aJaHUil BBITIOJIHEHO, HEKOTOpHIE W3
BBITTOJTHEHHBIX 3aJIaHUI COJIEPIKAT OIIUOKH.

OneHKka «HeyJI0BJIETBOPHTEIbHO» - TECOPETHUECKOE COJIEpKAHHE Kypca He
OCBOCHO, HEOOXOIUMBIC YMEHHs HEe C(HOPMUPOBAHBI, BHITIOJHCHHBIC YUCOHBIC 3a/IaHUs
coJiepKat rpyObie OIIMOKHU.

[IpoBepka NpaBUILHOCTH PACUETOB U OCYILIECTBICHUS HEOOXOIUMBIX JEHCTBUI

Ouenka «oTau4Ho» 85 - 100% mpaBUIBLHBIX PACUETOB U ACUCTBUI

Ouenka «xopouo» 69-84% mnpaBMIIbHBIX PACUYETOB U JICHCTBUIMA

OneHka «y10BJIETBOPUTEIbHO» 51-68% MpaBMIBHBIX pacuETOB U ICUCTBUI —
«YZOBJIETBOPUTEITHHO

OueHka «Hey0BJIETBOPUTEIbHO» 50% U MeHEee — «HEYOBJIECTBOPUTEIBHO
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4. KOHTPOJIBHO-U3MEPUTEJBbHBIE MATEPUAJIBI IJISA KOHTPOJIA
OCTATOYHBIX 3HAHUI

4.1. Haznauenue

KontponsHo-uzmeputenbibie 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 yCJI0BHSI KOHTPOJIA

TectupoBanwue o yueOHou mucrummHe OOJ1.08 buosoruss 1mpoBOIUTCS C HC-
MOJIb30BAaHUEM JIOKAIBHOW TECTOBOM OOOJIOYKH KOJUIEHKAa B KOMIIBIOTEPHOM KJIacce
(MM ¢ UCTIOJIB30BAHUEM CIICIIMAIM3UPOBAHHBIX CEpPBUCOB, Hampumep, Google-popmer
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,
KOMITETEHIINM, OCBOCHHBIX O0YJAIONTUMUCS MTPU U3YYCHUH TUCIUTLTAHBI.

[Tpu TecTUpOBaHUU Ha KOMIIBIOTEPE — OMPENEISAETCS [0 OJHOMY O0y4arouemMycs
3a IEPCOHAIBHBIM KOMITBIOTEPOM. [[71s1 TECTOBBIX 3a/laHHl YyCTaHABIMBAETCS BpeMs OT 1
0 2 MUHYT Ha KaXJbld BOIPOC B 3aBUCUMOCTHU OT CJIOXXHOCTH 3agaHui. CtyaeHTam
npeyiaraeTcsi UHAMBHUAYaJbHbIA BApUAHT, cojepxkanuii 60 TeCTOBBIX 3aIaHU.

4.3. Heo0xoaumbie pecypchbl
Kommbrotep, MOOMIIbHBIN TeNePOH

4.4. Bpems npoBeieHUsI KOHTPOJISI OCTATOYHBIX 3HAHUI
Ha npoBenenue TecTupoBaHus OTBOJIUTCS HE Oojiee 45 MUHYT.

4.5. MHCTpYKUMsi M0 BHINOJHEHUIO PadoThl

Ha BreimonHenne paboTel oTBoaUTCS He Oojee 45 mMuHyT. B Tectax ¢ BeIOOpoM
OTBeTa — BBIOMpAETe OJWH BapHaHT. B TecTax ¢ MpOMyIIeHHBIM CJIOBOM — B 3aBHCHUMO-
CTH OT HaXOXKJICHUS B TIPEIIJIOKCHUH. CJIOBO MHINETCS C 3arJIaBHOW WJIM CTPOYHOU OYK-
BbI, B COOTBETCTBYIOIIEM KOHTEKCTY TaJIeXKe.

4.6. OueHo4YHbIC CpeaCTBA

TecTrupoBanue

1. HapymieHue NpOCTPAHCTBEHHOM CTPYKTYPHI OeJiKka
1. nenaryparus

2. pereHepanus

3. peHaTypauus

4. KOIUpOBaHUE

2. OCHOBHbBIE 3JIEMEHTHI KUBOT0

1. >xene30, Maruuii, cepedpo, KPeMHHUI

2. a30T, YIIIepo, BOJOPOJI, KUCIOPOT
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. KOJI, IMHK, CEepa, KaJbLIUN
. bochop, HaTpuit, XJI0p, MapraHel]
. PacTuTe/ibHas KJIeTKa B OTJIMYME OT ;KUBOTHOM UMeeT
. MeMOpaHy, 000JI04KYy, MUTOXOHIPUHU
. IO, BAKyOJIH, TU30COMBI
. KJIIETOUYHYIO 000JIOUKY, XJIOPOILJIACThI, BaKYOJIH
. anmmapat ['oJbKu, SHI0TUIa3MAaTHYECKYIO CETh
. K npokapuoram oTHOCAT
. pacTeHust
. bakTepuun
. "KUBOTHBIX
. TpUOBI
. 3HaYeHHUe MOJIOBOr0 PA3MHOKEHUS /ISl IBOJOLIHUU COCTOUT B TOM, YTO
. JOUEPHUI OpPraHU3M SIBJIIETCSI TOYHOW KOIUEW POIUTEIBCKOIO
. TIpY OIJIOIOTBOPEHUH MOTYT BO3HUKHYTh HOBblE KOMOMHAIIH T€HOB
. pa3BUTHE HOBOTI'O OpraHM3Ma HAYMHAETCA C JEJIEHMS OJJHOM KIETKU
. Gylarogapst MUTO3y U3 3UTOThI (POPMUPYETCS 3aPOJIbIIL
. I'0TOBBIMHM OpPraHH4YeCKMMH BeIeCTBAMH MUTAKTCH OPraHUu3MbI
. TeTepOoTpOdbI
. @BTOTPO(DbI
. XeMOTPO(PBI
. hoToTpodsI
. baarogaps meiio3y ¥ onJI010TBOPEHHIO
. CHUYKAETCS] BEPOSITHOCTD MPOSIBICHUS] MyTalllid B TOTOMCTBE
. UBMEHSIETCS YUCIIO XPOMOCOM U3 MTOKOJIEHUS B TIOKOJIEHHE
3.MOAIEP>KUBACTCS TIOCTOSTHHOE YHCIIO XPOMOCOM B TIOKOJICHHSIX
. coxpanseTcs peHOTHI 0ocoOeH B MOMYJISAIIHIX
. O poacTBe KHBBIX OPraHU3MOB CBH/IETEJIbCTBYET
. MHOTOOOpasue Oprannu3MoB
. OOUTaHNe OPraHU3MOB B CXOJHBIX YCIOBUSAX
. OIMHAKOBOE CTPOCHHE BCEX OPraHNU3MOB
. X KJIETOYHOE CTPOCHHE
. BcTaBbTe NPONyLIEeHHOE CJI0BO:
- HayKa O HacJIeICTBEHHOCTH U U3MEHYMBOCTHU KUBBIX OPTraHU3MOB.
10. BeraBbTe NpPOMyLIEHHOE CJIOBO:
JJIeMEHTapHas JKMBas CHCTeMa M OCHOBHasi CTPYKTYpHO-
(yHKUIMOHAIbHAS €IMHULIA BCEX dKUBBIX OPraHU3MOB: OAKTEpHil, TPOCTEHIINX, TPUOOB,
BBICHIMX PACTEHUHN U )KUBOTHBIX.
11. BeraBbTe NPOIYLIEHHOE CJIOBO:
- BOKHEHIIAsI COCTABHAsI YaCTh KIJIETKHA, B KOTOPOW XPAHUTCS U BOC-
MIPOU3BOJUTCS HACTEACTBEHHAsA MH(OpMALIHS.
12. BcraBbTe npomnyuieHHOE CJI0BO:
- poriecc 00pa30BaHMs KJIETKaMHU BBICHUIMX PAaCTEHHUH, BOJOPOCIEH U
HEKOTOPBIMU OaKTEpUAMU OPTaHMYECKUX BEIIECTB U3 BOJABI M YIJIEKUCIIOrO Ta3a Mpu
YYaCTHH SHEPI'HH CBETA.

NFPNPR,rWODNPFPOPR,WLDUNDN,OPRWONEAEPRPONPEFPWOWPAMW

O B~ WNPF OB~
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13. YcraHoBHTE MOC/I€10BATEIBLHOCTh IBOJIIOIHOHHBIX MPOIECCOB HA 3emJie
B XPOHOJIOTHYECKOM TMOPsAKe:

1. BO3HUKHOBEHHE KJICTOUYHBIX (HOPM KU3HH

2. BOBHUKHOBEHHE KOAIIEPBATOB B BOJIE

3. BO3HUKHOBEHHE (POTOCHHTE3A

4. pa3BUTHE XKU3HU Ha CyIIIEe

5. popMupoBaHKE 030HOBOTO dKpaHa

14. YcTraHoBHTE NOC/I€10BATEILHOCTh OPraHU3MOB B NUIIEBOI LeNu:

1. smepuna

2. pacteHue

3. sacTped

4. HacekoMoe

15. YcTraHoBHUTE MOC/I€I0BATEIbHOCTh YCJOKHEHHSI CTPYKTYPbI 0€JIKOBOM
MOJIEKYJIbI:

1. coenrHEeHNE aMUHOKUCIOTHBIX OCTAaTKOB B 1IETIb

2. MONMUMENTHIHAS 11eTIb, 3aKPyUCHHAs B CIIUPAIh

3. HECKOJIbKO CBSI3aHHBIX TJI00YJ Oenka

4. moaunenTUAHAs CIUPalb, YI0KEHHAs B MPOCTPAHCTBE (TI100YyI1a)

16. YcraHoBuTe MOCJ€I0BATEJBLHOCTH MPOIECCOB, MPOTEKAOIMX NPH 3a-
pacTaHUM CKaJ:

1. roJsibie cKasbl

2. 3apacTaHue MXaMHU

3. 3aceyieHuE JIMIIATHUKOM

4. oOpazoBaHuE TOHKOTO CJIOSI TOYBbI

5. hopMupoBaHKE TPABIHUCTOTO COOOIIECTBA

17. YcraHoBHUTE COOTBETCTBHE MEXKAY XAPAKTEPUCTHKON Pa3MHOKEHUS H
ero crnocooom:

XapakTepucTruKa pa3MHOKEHUS:

1. mpoucxoaut 6e3 0Opa3oBaHUs TaMET

2. y4acTBYET JUIIb OJJUH OPTraHU3M

3. oOpa3yeTcs MOTOMCTBO, HICHTHYHOE UCXOIHOM 0co0Hn

4. y TOTOMKOB TPOSIBIISICTCS KOMOWHATUBHAS N3MEHUYNBOCTh

5. IpoUCXOaUT ¢ 00pa30BaHUEM TaMET

Crnioco6 pa3MHOKEHHUS:

1. Gecnionoe

2. TI0JI0BOE

18. YcraHoBuTE COOTBETCTBHE MeEXkAY OCOOEHHOCTHIO NMUTAHUA W TIPYNIOH
OPraHu3MoB, JJisl KOTOPOii OHA XapaKTepHa:

Oco0GeHHOCTh TUTAHUS:

1. UCHONB3YIOT TOTOBBIE OPTAHUYECKUE BEIIECTBA

2. CUHTE3UPYIOT OpPraHNMYECKHE BEUIECTBA U3 HEOPTaHUYECKUX Ha CBETY

3. UCTIOJB3YIOT SHEPTUIO COTHEYHOTO CBETA

4. UCTIONIB3YIOT PHEPTHIO, 3aKIIOYCHHYIO B MHUIIIE

['pynma opraausmos:
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1. aBTOTpOdBI
2. reTepoTpOodbI
19. YcraHoBuTEe 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. YcTaHOBUTE COOTBETCTBHE MeEKIY OCOOEHHOCTHLI0O O0OMeHa BelleCcTB M
rpynnoy OpraHu3MoB, 1Jisi KOTOPOH OHA XapaKTepHa:
Ocob6eHHOoCTh 0OMEHA BEIIECTB:
1. Beigenenue kuciopoja B atmochepy
2. Ucrionb3oBaHue SHEPTUHU, 3aKITFOYCHHON B MUIIIE
3. Ucnonp30BaHne rOTOBBIX OPTAHUYECKHUX BEIIECTB
4. CuHTe3 OpraHuYeCKUX BEUIECTB U3 HEOPTaHUYECKHUX
5. Mcnionp30BaHuE YIIIEKUCIIOTO Ta3a ISl TUTAHUS
['pynma opraau3mos:
1. aBTOTpO(dBI
2. reTepoTpodsl

Kurou

Ne Bonipoca OTBeT
1 1
2 2
3 3
4 2
5 2
6 1
7 3
8 4
9 I'eneTuka
10 KneTka
11 Snpo
12 dortocunTE3
13 2,1,35/4
14 2,4,1,3
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 OeHKH 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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