1IPUJIO’KEHHUE 1
K pabouetl npoepamme

MHMUHUCTEPCTBO OBILHIEI'O 1 ITPO®ECCHUOHAJIBHOT'O
OBPA3OBAHUSA POCTOBCKOM OBJIACTH
I'OCYJAPCTBEHHOE BIO/KETHOE ITPO®ECCHOHAJIBHOE
OBPA3OBATEJBHOE YUYPEXJIEHUE POCTOBCKOM OBJIACTH
«POCTOBCKUU-HA-IOHY KOJUIEJ’)K PAJJUODJEKTPOHUKH,
UH®OPMAIMOHHBIX U MPOMBIILJIEHHBIX TEXHOJIOT Ui»
(I'BITIOY PO «PKPHUIIT»)

®OHJA ONEHOYHBIX CPEACTB

10 JUCHUITIINHE

00/.08 BUOJIOI'Us

JJ1 ClICNUaJIbBHOCTHU

15.02.16 TexHoJiorust MAIIMHOCTPOCHUA

KBanudukaius BeITyCKHHUKA:
TEeXHUK — TEeXHOJIOT

CocraBureib:

[Terpukuna O.B.,

HpGHOI[aBaTCJ'IB BBICIII. KBaJ'II/I(l). Kart.
I'BITIOY PO «PKPUIIT»

2024, r. PocroB-Ha-JloHy



COJEPKXAHHUE

. ITACIIOPT ®OHJJA OHEHOYHLIX CPEJACTB

. KOMIUIEKT KOHTPOJIbHO-OIIEHOYHBIX CPEJICTB
JUISI TEKVIIETO KOHTPOJISIYCIIEBAEMOCTH T10
VUYEBHOM JUCLMTUIMHE

. KOMIUIEKT KOHTPOJILHO-OI[IEHOUYHBIX CPEJICTB
JUTS [IPOMEXYTOYHON ATTECTALIMM TIO
YYEBHOU JUCHUTUIMHE

. KOHTPOJIbHO-U3MEPUTEJBHBIE ~ MATEPUAJIBI
JUTSI KOHTPOJISI OCTATOUYHBIX 3HAHUN

16

73

95



1. MACITIOPT ®OHJIA OIIEHOYHbBIX 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, MPEIHA3HAUYCHHBIX JJIsI aTTeCTAllid O0yYarOIIMXCs
Ha COOTBETCTBUE MX MEPCOHAIBHBIX JOCTHUXKEHUNU MO3TAMHBIM TPEOOBAHUSAM IPO-
rpaMMBbI MTOATOTOBKH CIIEIIUATMCTOB CPETHErO 3BEHA IO CIEIHAIBHOCTH (TEKYIIIHIA
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS aTTECTALIMS).

®onp oneHouHbIX cpenctB no aucuurumHe OO/.08 buonorus paspadoran
coriacHo TpeboBanusiM ®I'OC CIIO u sBisieTcss HEOTHEMIIEMOM YacThIO peann3a-
MU TPOrpaMMbl MOJIFOTOBKH CIEIMAIMCTOB CPEIHEr0 3BeHa MO CHEIUaTbHOCTU
15.02.16 TexHoNO0THSI MAIIUHOCTPOCHUS.

Lenpto ¢GoHAA OLICHOYHBIX CPEACTB SBISIETCS YCTAHOBJIEHHE COOTBET-
CTBUSL YPOBHSI MOJArOTOBKH oOywaromuxcsi TpedoBanusim ®I'OC CIIO no cne-
nuanbHOCTU 15.02.16 TexHOMOTMs MAaIIMHOCTPOECHHS.

3amaun OOC:

—KOHTPOJIb U YIIPABJICHHE MPOLIECCOM MPHUOOPETEHUs] OOy4arOIUMUCS He-
O0OXOJIMMBIX 3HAHWM, YMEHUH, MPAKTUYECKOTO OIMbITA U OCBOCHHUS KOMIIETECHIIHH,
onpeaeneHubix ®I'OCCIIO;

—KOHTPOJIb U YIIPABICHUE JOCTHKEHUEM LIEJIEN IPOTrpaMMBbl, OIIPEIECICHHBIX
KaK Ha0op o01uX ¥ NpodecCuoHaIbHBIX KOMITETCHIIUH;

—OlLICHKA JOCTHKEHUN 00yUYaroIIuXcs B MPpoIecce 00yUeHUs C BbIACICHUEM
MOJIOKHUTENBHBIX / OTPUIATENBHBIX PE3YJIBTATOB U IJIAHUPOBAHUE TPEIYIPEkKIa-
IOIUX /KOPPEKTUPYIOLIUX MEPOPUSITHIH;

—00eCIeueHNEeCO0TBETCTBUSPE3YIbTATOBOOYUEHUSI3a1a4aMOy Ty IEUTTPO-
(dbecCHOHAIbHOW JIEeATEeNIbHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPAJUIIMOHHBIX M
BHEJIPEHUE NHHOBAITMOHHBIX METOJIOB OOYUCHMUS;

—JIOCTHDKEHHE TaKOTO YPOBHSI KOHTPOJISL M YIPaBJICHUS KaueCTBOM 00pa3o-
BaHMsI, KOTOPBIM oOecrieuni Obl MpU3HaHUE KBAIM(PUKALIUNA BBIITYCKHUKOB padoToO-
JaTeISIMA OTPaCIIu.

@DoH/ OIIEHOYHBIX CPEJICTB BKJIIOUYAET B C€0sI KOHTPOJIBHO-OILICHOUHBIE CPE/I-
cTBa (3a7aHKs U KPUTSPHUU MX OICHKH, a TAK)Ke ONmUcaHus (JOpM ¥ TPOIEAYp) s
MPOBEJCHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHOW aTTecTalluu
(onpeneneHus KauecTBa OCBOCHHS OOYYaIONIUMHCS PE3yJIbTaTOB OCBOCHHUS y4eO-
HOUM AUCUUIUIMHBI (YMEHUH, 3HaHUH, TpakThuueckoro onsita, [IK u OK).

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

dopMoit TPOMEKYTOYHOM aTTeCTAlUU 0 YYEOHOW TUCIMIUINHE SIBIISCTCS
KOMNJIEeKCHbLIL Oughghepenyuposannulii 3auem.



1.2. Pe3yabTaTbl ocBoeHust yueoHoi qnucuuminabl OO/1.08 Buosiorusi, noajiexxaiiye npoBepke

B pesynbrare arrecranuu no yueOnoi aucuurmumae OOJ[.08 buonorus ocyiecTBisieTcs KOMIUIEKCHas MPOBEpKa Mpeay-
cmoTpenHbix @I'OC CIIO mno crenuanbHOCTH U paboyeit mporpaMMoil CIeAyomuX YMEHUNW U 3HaHU|, MPAKTHYECKOTO OMbITa, a
TaKKe TUuHaMUKa (OPMUPOBAHUST KOMITETCHIIUNA:

Koapl 1 HAaUMeHOBaHUS
pe3yJibTaToB 00y4eHHs
(oOmue u npodeccruoHaIbHbIC
KOMITCTCHITHH )

Iloka3zaTeau
OlIeHKH pe3yJibTaTa

®opMBbI U METO/IbI KOHTPOJISA M OLIEHKH pe-
3yJIbTATOB 00y4eHUs

O01me KOMIETEeHIINH

OK.1 BriOupare croco0sl pere-
HUS 33724 TpopEeCCHOHATBHON Jie-
SATEJIBHOCTH  TPUMCHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

- c(hopMHUPOBAHHOCTh 3HAHUHA O MecTe€ U PONU OUOJOTMU B
CHCTEME HAYYHOTO 3HaHUS; (PYHKIHMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NPo0IIeM;

- cOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH COJIEPIKAHHUE OC-
HOBOIIOJIAraloMIMX OWOJIOTUYECKUX TEPMUHOB M MOHSATHI:
KW3Hb, KJETKa, TKaHb, OpraH, OpPraHW3M, BHJ, MOIYJISIUS,
sKOCHUCTEMa, OMOIIEH03, Ouocdepa; mMeTabonu3m (0OMeH Be-
IIECTB M IpeBpallleHue IHEpPruH), roMeocTas (caMoperyss-
1us), OMocuHTe3 OesKa, CTPYKTYpHas OpraHu3alus >KUBBIX
CHCTEM, JUCKPETHOCTh, CAMOPETYIISIUS, CAaMOBOCIIPOU3BEIE-
HUEe (pempoayKuus), HAacJeICTBEHHOCTh, W3MEHYHBOCTD,
9HEPro3aBUCHUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs OpTraHU3a-
1us;

- cOpMHPOBAaHHOCTh YMEHHUSI PACKPBIBATH COJEPIKAHHUE OC-
HOBOIIOJIAralOMIMX OMOJIOTMYECKHX TEOpUil M THUIOTe3: Kile-
TOYHOM, XPOMOCOMHOM, MyTallMOHHOMW, 3BOJIIOIIMOHHOM, MPO-
UCXOXKJICHUS KHU3HH U YEJIOBEKa;

- c(hopMHUPOBAHHOCTH YMEHHSI PaCKPHIBATh OCHOBOIIOJIATA0-
mue OMosoruyeckre 3akoHel U 3akoHoMmepHocTH (I'. Menne-
ns1, T. Moprana, H.U. BaBunoga, J. I'ekkens, @. Mromiepa,
K. bapa), rpaHu1bl X IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

- OuleHrBaeMas JUCKYCCHS 110 BOTIPOCaM JIEKIIUU
1.1.2,4.3,

- Pa3zpaboTka MeHTanbHOI KapThl MO Kiiaccupu-
KallUM KJIETOK U UX CTPOEHUIO Ha IPO- U JyKa-
PHUOTHUYECKUX U TIO IapCTBaM B MUHHU TpyIax

- Beimmonnenue u 3amura 1abopaTtopHOi paboThl
Nel «Karanuredeckass akTHBHOCTb (DEPMEHTOBY,
- Beimonnenue u 3amura 1adopaTopHOi pabOThI
No2 «CtpoeHue KIeTKH U KIETOYHbIE BKIIOYE-
HUS»,

- [IpesncraBienue yCTHBIX COOOLIECHUH ¢ Mpe3eH-
Taluel, MOATOTOBICHHBIX M0 IMEPEYHI0 HMCTOY-
HUKOB, PEKOMEHJIOBAaHHBIX IIpENOJaBaTesieM I10
1.1.2

- ®poHTanbHbIi onpoc T.1.3

- Pa3pabotka rioccapus T1.1.3.

- Pemenue 3amau Ha OmNpeleNeHUE IOCIIEN0Ba-
TEIbHOCTU HYKJIEOTHAOB, AMUHOKUCIIOT B HOpME
U B Cllyda€ HM3MEHEHHUS II0CJIEN0BATEIbHOCTH
Hykieotusio JJHK

- Tectrmo1.2.5,2.6,4.1,4.3,4.4




- MPUOOPETEHHE ONbITa MPUMEHEHHS OCHOBHBIX METOJ0OB
HAy4YHOTO TO3HAHUS, MCIIOJIb3yeMbIX B OWMOJIOTHUU: HaOIIO/Ie-
HUS ¥ OTMCAHUS JKUBBIX CHUCTEM, IPOIIECCOB M SIBICHUM; Op-
TaHW3aIU U TIPOBEACHHUS OMOJOTUYECKOTO JKCIEPHUMEHTA,
BBIJIBMIKEHUS THUIIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIY HC-
CIIETyeMbIMU BEJIMYMHAMHU, OOBSCHEHHUS IMOJIYYCHHBIX pe-
3yJbTaTOB U (HOPMYJIUPOBAHUS BBIBOJOB C HMCIOJb30BaHUEM
HAaYYHBIX OHSATUN, TEOPUHN U 3aKOHOB;

- ¢(OpMUPOBAHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHbBIE MPU-
3HaKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIIETOU-
HBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTEOIIEHO30B
U 3KOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMCHA BEIIECTB H
MIPEBpAIICHUS YHEPTUU B KJIIETKE, POTOCHHTE3a, MIIACTHYECKO-
r0 U SHEPreTHYEeCKOro oOMeHa, XeMOCHUHTE3a, MUTO3a, MEHO-
3a, OIIOJIOTBOPEHUS, PA3BUTUA U PAa3MHOXKEHHS, WHIUBUIY-
QIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), OOpPHOBI 3a Cy-
IIECTBOBAaHHE, €CTECTBEHHOTO O0TOOpa, BUA00Opa30BaHUS,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejle OOUTaHusl, BIIUSI-
HUSI KOMIIOHEHTOB DKOCHCTEM, aHTPOTIOTEHHBIX M3MEHEHHI B
9KOCHUCTEMAaxX CBOEW MECTHOCTH, KPYrOBOPOTA BEIIECTB U Ipe-
BpallleHne 3Hepruu B Ouocgepe;

- c(hopMHUPOBAaHHOCTH YMEHHUS pelIaTh OWOJIOTHYECKUE 3aja-
YH, COCTABIIATH T€HOTUIUYECKHE CXEMBbl CKPEIIMBAHHS IS
Pa3HBIX TUIIOB HACJIEJIOBAHHS MPU3HAKOB y OPraHU3MOB, CO-
CTaBJIATH CXEMbI MEPEHOCA BEUIECTB U YHEPTUU B IKOCHUCTE-
Max (IeTH TUTaHus, TUIIEBBIC CETH);

- cOpPMUPOBAHHOCTh YMEHHM KPUTHYECKU OIEHUBATh WH-
dbopmaruio  OMOJIOTUYECKOTO COJACPKAHUSA, BKIIFOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (Cpe-
CTBa MaccoBO# MH(MOpMAINHU, HAYYHO-TIOMYJSIPHBIC MaTepHa-
Tbl); WHTEPIPETHUPOBATH ITHUECKHE AaCIEKTHl COBPEMEHHBIX
WCCTe0BaHU B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; Pac-
CMaTpPUBaTh TJI00ATBHBIE JKOJIOTHYECKHE MPOOJIEMBI COBpe-

- PemeHne 3ama4 Ha omnpenejacHUe THUIA MyTa-
LMY [IpU NIepeaue HACIEACTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM CKpEeLIuBa-
HUs

- BeinosiHeHue U 3ammTa NpakTU4ecKoi paboTel
Ne2 Pemenue reHeTuueckux 3agau

- BeinosiHeHne U 3ammTa NpakTU4eckoi paboThl
Ne3 Uzyuenme moaudpuKannoOHHON H3MEHYHBO-
ctu. [locTpoeHune BapualimOHHOW KPUBOM.

- CocraBjeHHe CXEM KpyroBOpOTa BEILECTB, HC-
II0JIb3YSl MaTepUabl JIEKIUU

- BrmosnHeHue u 3amuTa NpakTHYeCKOn padoThI
Ne5 «KpyroBopoT BEIIECTB U DHEPTUU B 3KOCH-
cTeMe»

- BeinosineHue U 3ammra NpakTU4ecKoi paboThl
Ne6 «Otxomsl mpousBoicTBa»- - BolnonHeHue
Kelica Ha aHaIM3 MHPOPMALMU O HAYYHBIX J10-
CTH)KEHUSX B O0JIaCTM T€HETHYECKHUX TEXHOJIO-
I'Mi, KJIETOUHOW MH)KEHEpUH, MUIIEBBIX OMOTEX-
HOJIOTUH (MO TpymIaM), IpeACTaBI€HUuE Pe3yib-
TaTOB pPEIIeHUs KeMcoB o T. 5.1, 5.2




MEHHOCTH, (JOpMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEH-
HYIO MO3UIIHIO;

- c(OpMHPOBAHHOCTb YMEHHH CO3/1aBaTh COOCTBEHHbIE MUCH-
MEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OHMOJIOTHYECKOMH
MHGOpMaLUU U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO HMCIIOJIb-
30BaTh MOHATUHHBIN anmapaTt OMOIOTHH.

OK 02. Ucnonb3oBaTh COBpEMEH-
HBIC CpPE/ICTBA TOKMCKA, aHalu3a M
UHTEpIpeTaluuy HUHPOpMALUU U
UHQOPMAIIMOHHBIE  TEXHOJIOTHH
IUISL BBITTOJTHEHUS 3a7a4 Mpogeccu-
OHAJILHOM JIESITEITbHOCTH

- c¢(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH OIICHWUBATH WH-
dbopMario OMOIOTHYECKOTO COJICpPKAHUS, BKIIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHMS M3 PA3IUYHBIX HMCTOYHUKOB (Cpel-
CTBa MaccoBOil MH(OpPMAIINH, HAYYHO-TIONYJISPHBIE MaTepua-
JIbl); MHTEPHPETUPOBATH STUYECKHUE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH; pac-
CMaTpHUBaTh TIOOAIBHBIC IKOJOTHYECKUE TMPOOIIEMBI COBpE-
MEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEH-
HYIO MO3ULIHIO;

- cpOpMUPOBAHHOCTH YMEHHI CO37aBaTh COOCTBEHHBIE MHUCh-
MEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE OMOIOTHUECKOM
“H(pOpMAIIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCITOJIb-
30BaTh MOHITUIUHBIN anmapar OuoIOTUN

- BeimosnHeHne U 3a1muTa NPaKTHYeCKOl PadoThI
Nel «Mcnonb3oBaHue pa3iHMYHbIX METOJOB MPHU
M3y4EHUN OMOJIOTUUECKUX OOBEKTOBY,

- 3amosiHeHHEe TaOIUIBI C OMUCAHHUEM METOOB
MHUKPOCKOIIUPOBAHUSA C HMX JOCTOMHCTBAMHU U
HEJOCTaTKaMHU.

- 3anonHeHue Tabmuuel «Bkiaa yyeHbIX B pas-
BUTHE OMOTIOTHI

- 3anoJiHeHUEe CPaBHUTEIbHOM TaOIMILIBI CXOA-
CTBa U pa3Iu4Mil >)KMBOTO W HE KUBOTO

- OnieHuBaeMas IMCKyCCHsl IO BOIIPOCAM JIEKITUH
1.1.2,2.1,4.3,45

- Pa3zpaboTka MeHTanbHOI KapThI MO Kiaccupu-
KallUM KJIETOK U UX CTPOEHUIO Ha IPO- U JyKa-
PHUOTHYECKHUX M 110 APCTBAM B MUHHU T'PYIIIAX

- Beimonnenue v 3ammura 1abopaTopHOM paboThI
Nel « Karanurteueckast akTHUBHOCTb (DEPMEHTOBY,
- BrimonHenue u 3amura J1abopaTopHO paboThI
No2 «CtpoeHne KIEeTKM U KIETOYHbIE BKIIIOUE-
HUS,

- [IpecraBienue yCTHBIX COOOIICHUI ¢ Mpe3eH-
TalMeu, MOATOTOBJICHHBIX TIO TEPEYHIO HCTOY-
HUKOB, PEKOMEHJOBAHHBIX IPENOAABATEIEM IO
1.1.2

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




- Pazpabotka rimoccapus 1.1.3, 2.4, 3.1,

- Pemenue 3amau Ha ompeneneHue IMocienoBa-
TEJIBHOCTH HYKJIEOTHUA0B, aMUHOKHUCIIOT B HOpME
U B Cllydya€ HM3MEHEHHUS II0CJIEN0BaTEIbHOCTH
Hykieotusio JJHK

- 3amosHeHue CPaBHUTEIBHOM TaOIHUIIBI Xapak-
TEPUCTHK TUIIOB OOMEHA BEIIECTB

- O6cyxaeHue mo Borpocam Jiekiuu T.1.5.

- Pa3zpaboTka JIeHTbl BpeMEHU >KU3HEHHOTO IIMK-
na

- Pa3paboTka MeHTanbHOI KapThl TKaHeH, opra-
HOB M CHUCTEM OpPraHOB OPraHU3MOB (pacTeHMs,
JKUBOTHBIE, YEJIOBEK) C KPaTKOH XapaKTepUCTH-
KO uX (QpyHKIUI

- 3anonHeHue TaOJaMIbI C KPAaTKOH XapakTepu-
CTHKOW W Tmpumepamu (GopM pasMHOKEHHUS Op-
TaHU3MOB

- Pa3zpaboTka JIeHThl BpEMEHH C XapaKTepUCTH-
KOM 3TaIloB OHTOI'€HE3a OTACIIBHOU IPYIIION
KUBOTHBIX U YEJIOBEKA 110 MUKPOTpyIIamMm
-Tecrmo 1.2.3,2.4,25,2.6,4.1,4.3,4.4

- CocraBiieHHUEe >KM3HEHHBIX LHMKJIOB pAcTEHH
o otrAenaM (MOXOBHJHBIE, XBOLIEBHJHBIE, Ma-
MOPOTHUKOBHJIHbIE, TOJOCEMEHHbIE, IMOKPHITO-
CEMEHHBIC)

- BoimonHenune v 3aniuTa NpakTHYeCKONH paboThl
No2 PernieHue reHETHUECKHUX 3a0a4

- Pemenue 3amauy Ha omnpeneieHHe TUIA MyTa-
LIMU [IpU NIEpeave HACIEACTBEHHBIX IIPU3HAKOB,
COCTaBJIEHUE T€HOTUIIMYECKUX CXEM CKpellrBa-
HUs

- BoinonHenune 1 3amuTa NpakTHYecKOd paboThI
Ne3 Mzyuenne mMoaudpuKanvoOHHON H3MEHYUBO-

7




ctu. [loctpoenue BapualluOHHOW KPUBOM

- BeinosiHeHne U 3ammTa NpakTHYecKO padoThI
Ne4 Omnmcanue mpucnocOOJICHHOCTH OpTraHM3Ma
U €€ OTHOCUTEJIbHBIN XapakTep.

.- Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS IBOJIIIO-
LUOHHOTO yYEHUS

- OnieHnBaeMas IMCKYyCCHsl: UCIIOJIb30BaHUE ap-
T'YMEHTOB, OMOJIOTUICCKOW TEPMHUHOIOTHH U
CHUMBOJIMKH JIJIs1 JOKA3aTeIbCTBA POJICTBA Opra-
HU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII

- Pa3paboTka 1eHTHI BpeMEeHU BO3HUKHOBEHUS U
pa3BUTHUS KU3HU Ha 3emiie

- Pa3zpaboTka neHTBHl BpeMEHHU MPOUCXOKACHUS
YeJIoBeKa

- CocTaBiieHHE CXEM KpYrOBOpPOTa BEIIECTB, HC-
MOJIB3YSl MaTEPUAIIbI JICKIIUU

- BrimonHeHue u 3ammTa NPaKTUYECKOM pabOTHI
No5 «KpyroBopoT BELIECTB U IHEPTHHU B IKOCH-
cTeMe»

- BrinosniHeHue U 3amMTa NpakTHUYECKON paboThI
Ne6 «OTx0mbI IPOU3BOACTBAN- - - - BpINoJIHEHHE
1 3amuTa jJabopatopHoil padoThl Ne3 «Ywm-
CTBEHHAas pab0TOCTIOCOOHOCTHY

- Brimonnenue keiica Ha aHanu3 WHQOpPMAIUU O
HAyYHBIX JOCTHXKEHHSIX B O0JIaCTH TEeHeTHYe-
CKUX TEXHOJIOTHUW, KJIETOYHOW WHXKECHEPHUH, M-
MIEBBIX OMOTEXHOJOTHH (MO rpymnmnam), mpei-
CTaBJIEHWE PE3YJIbTATOB PEIICHUs KEHCOB MO T.
5.1,5.2

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

- ano6peTeHHe OIrbITa IPUMCHCHHA OCHOBHBIX METOJA0B
HAaY4YHOT'O IMO3HaHUus, HUCIIOJIB3YCMBIX B OHOJIOTHH: Ha6moz(e-
HHUA U OITUCAHUA )KUBBIX CUCTEM, ITPOLECCCOB U SIBHeHI/Iﬁ;

- OpraHu3alv U NpOBCACHUSA OMOJIOTUYECKOTO OKCIICPUMCH-

- OuleHrBaeMas JUCKYCCHsI 110 BONIPOCaM JIEKIIUU
1.1.2,2.1,45

- Pa3zpaboTka MeHTanbHON KapThl 1O Kinaccuu-
KallMM KJIETOK U UX CTPOEHUIO Ha IIPO- U JyKa-

8




Ta, BBIIBHKCHUS TUIIOTE3, BBIBICHUS 3aBUCUMOCTH MEXIY
HCCIIEyEMbIMU BEJIMUMHAMH, OOBSICHEHUS MOJyUYEHHBIX pe-
3yJIbTAaTOB ¥ (POPMYJIMPOBAHUS BBIBOJIOB C UCIIOJIb30BAHUEM
HAay4HBIX [IOHATUH, TEOPUI U 3aKOHOB

PHUOTHYECKHUX M 110 HAPCTBAM B MUHHU I'PYIIIAX
BreimonHenue u 3amuTa J1abopaTOpHOM pabOThI
Nel « Karanureueckast akTHBHOCTb (DEpMEHTOB,
BreimonHenue u 3amuTa J1abopaTOpHOM pabOThI
No2 «CtpoeHue KJIETKM U KJIETOYHBIE BKIIIOYE-
HUS»

- [IpencraBnenue yCTHBIX COOOIICHUI C IIPE3eH-
TalKeu, MOATOTOBJICHHBIX MO TMEPEYHIO HCTOY-
HUKOB, PEKOMEHJOBAHHBIX IPENOAABATEIEM IO
T.1.2

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

- Pazpaborka rioccapus 1.1.3, 2.4, 3.1,

- Pemenue 3agau Ha ompeneneHUe MOCIeqoBa-
TEITBHOCTH HYKJICOTH/IOB, aMUHOKHUCIIOT B HOPME
U B CIy4yae HU3MEHEHHUs IOCIIEe0BATEIbHOCTH
HykieotuioB JJHK

- OOcy>kaeHue 1Mo BompocaM JeKIuu T.1.5.

- Pa3zpaboTka neHTHI BpEeMEHU KU3HEHHOTO IHK-
na

- Pa3zpaboTka MeHTaJIbHOI KapThl TKaHEHW, opra-
HOB U CHCTEM OpPraHOB OpPraHU3MOB (pacTeHuS,
KUBOTHBIC, YEJIOBEK) C KPAaTKOW XapaKTEepPUCTH-
KOl ux QyHKIMHA

- BoimonHeHue 1 3amuTa IpakTUYecKol paboThl
Ne4 Omnucanue mpucrnocoOIEHHOCTH OpraHU3Ma
U €€ OTHOCUTEBHBIN XapakTep.

- Pa3zpaboTka eHThl BpEMEHH C XapaKTePUCTH-
KO 3TaIrioB OHTOI€HE3a OTAEIIBHON IPYIITON
’KAUBOTHBIX U YEJIOBEKA IO MUKPOTPYIIIaM
-TectrnoT.2.3,2.4,2.6,4.1,4.4

- CocrapneHue >KM3HEHHBIX IUKIOB pPAaCTEHUU
mo otaenaM (MOXOBHJIHBIE, XBOIICBUIHBIC, Ta-
MOPOTHUKOBU/IHBIE, TOJOCEMEHHbIE, MOKPBITO-
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CEMCHHBIEC)

- BeinosiHeHue U 3ammTa NpakTH4ecKoil paboThl
Ne3 HMzyuyenne MoaupUKaIMOHHOW H3MEHUYHBO-
ctu. [TocTtpoenne BapualiuoOHHON KPUBOA.

- Pemienue 3amauy Ha omnpenejeHHe THUIA MyTa-
LIMU [IpU NIepeaue HACIEACTBEHHbBIX IIPU3HAKOB,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM CKpellrBa-
HUS

- Pa3zpaboTka JeHThI BpeMEHU Pa3BUTHUS IBOJIIO-
LMOHHOT'O YYEHUS

- OueHnBaeMasi AUCKYCCHS: UCIIOJIb30BAHUE ap-
T'YMEHTOB, OMOJIOTHYECKON TEPMUHOJIOTUN H
CUMBOJIMKH JIJIS I0Ka3aTeIbCTBa POJICTBA Opra-
HU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII

- Pa3paboTka neHTHI BpeMEeHU BO3HUKHOBEHUS U
pa3BUTHUSA KU3HU Ha 3emiie

- Pa3paboTka JEeHTBl BpEMEHM NPOUCXOXKICHHS
YesoBeKa

- BrimonHeHue u 3ammTa NpakTHYeCcKOi paboThI
No6 «OTx0aBI TPOU3BOACTBAY

- Beimonuenue u 3amura nabopatopHoit pabo-
TbI Ne3 «YMcTBeHHas: pab0TOCIIOCOOHOCTH

- Beimonuenue keiica Ha aHanu3 WHGOPMALIUU O
HAy4YHBIX JOCTHXKEHHMSIX B 00JIaCTU TeHeTHYe-
CKMX TEXHOJIOTHH, KJIE€TOYHON WHYKEHEpPHUH, IH-
MIEBBIX OMOTEXHOJIOTHH (1O TpYyIaM), TMpe-
CTaBJICHUE PE3YyJbTAaTOB PEIIECHUS KEHWCOB IO T.
51,52

OK 07. CopneiicTBoBaTh COXpaHe-
HHUIO OKPYXAIOIIEeH Cpeibl, pecyp-
cocOepekeHNI0, MPUMEHSATh 3Ha-
HUWs 00 U3MCHCHUHU KJImMara,
OPUHIUIBL  OEPEeKIMBOTO  MPOU3-

- chopMHpPOBAaHHOCTH YMEHHS MPUMEHSTH MOTYYCHHBIE 3HA-
HUA I O6T)$ICHCHI/I${ 6I/IOJ'IOFI/ILIGCKI/IX HpOHeCCOB nu fIBJ'IeHHfI,
JUIS TIPUHSATHS TPAKTHYECKUX PEHICHHH B TOBCETHEBHOM
YKU3HH C TENTbI0 00ecTieueHHs] O€30MaCHOCTH CBOETO 370POBBS
U 3JI0POBBSl OKPY)KAIOIIUX JIIOJEH, COONIONCHUs 3I0POBOTO

-Tecrmort. 4.1,4.3,4.4

- CocraBJIeHHE CXEM KPyroBOpOTa BEIIIECTB, MC-
MOJIb3Ysl MaTepUabl JIEKIIUU

- BrimonHenue u 3anmTa IpaKTUYECKON pado-
ThI Ne5 «KpyroBopoT BEIIECTB ¥ YHEPTHH B IKO-
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BOJICTBA, 2((HEKTUBHO JCHCTBOBATH
B UPE3BBIYAIHBIX CHTYAIHSIX

o0pa3a JKU3HU, HOPM I'PaMOTHOT'O MIOBEJCHUSI B OKpY’KaroIlen
MIPUPOIHOM CPEJE;

- IOHUMaHUe HeOOXOAUMOCTH HCII0JIb30BaHUSI JOCTHXKEHUI
COBPEMEHHOW OMOJIOTUU ¥ OMOTEXHOJIOTHMA ISl palliOHAb-
HOT'O IIPUPOOIOIB30BAHUS

cucTeMe»

- OnenuBaemas nuckyceus o T. 4.3, 4.5

- BeinosHeHue 1 3amura npakTH4eckoi padboThl
Ne6 «OT1x01BI IPOU3BOACTBA»

- Beimonuenue u 3amura 1abopatopHoit pado-
T Ne3 «YMcTBeHHast paboTOCIOCOOHOCTH

IIpodeccnonanbHbIe KOMIIETEH-
HMu:

IIK 1.1. Ucnonb30BaTh KOHCTPYK-
TOPCKYIO U TEXHOJIOTUYECKYIO J10-
KYMEHTAIMIO TpU pa3paboTKe Tex-
HOJIOTHYECKUX IPOLIECCOB  M3r0-
TOBJICHUS JI€TaJlel MallliH

- TpuOOpEeTEeHUE OIbITa TPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOI'O IMO3HAHMs, MCIIOJIb3YEMbIX B OHONOrUU: Halmoe-
HUS U ONMCAHUS )KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUN;

- OpraHM3alyy U NPOBeIeHHs] OMOJOrHYECKOro SKCIEPUMEH-
Ta, BBIABM)KEHUS TMIIOTE3, BBISBICHMSI 3aBUCUMOCTH MEXIY
UCCIIelyeMbIMH BEJIMYMHAMH, OOBSICHEHUS IOJYyYEHHBIX pe-
3yJIbTaTOB U (OPMYJIHMPOBAHUS BBIBOJOB C HCIOJIH30BAHUEM
HAy4YHBIX IIOHATHUH, TEOPUM U 3aKOHOB;

- c(OpMUPOBAHHOCTb YMEHMH KPUTUYECKU OLEHUBATh HH-
¢dopmanno OHOJOTUYECKOT0 COAEP)KaHUsS, BKIIOYAIOLIYIO
NICEBJJOHAyYHbIE 3HAHUS W3 PA3JIMYHBIX MCTOYHUKOB (Cpel-
CTBa MaccoBOM MH(popMalny, HayYHO-TIOMYJISIpHbIE MaTepua-
JIBI);

- MHTEPIPETUPOBATh ITUYECKUE ACHEKTHI COBPEMEHHBIX HC-
CJIeIOBaHMM B OMOJIOTUH, MEIUIINHE, OMOTECXHOJIOT U,
-paccMaTpuBaTh TJI00albHBIE HKOJOTHYECKHE MPOOIEeMbl CO-
BPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIEHUIO K HUM COO-
CTBEHHYIO [TO3ULIUIO;

- chopMHpPOBAaHHOCTH YMEHUM CO37aBaTh COOCTBEHHBIE MMHUChH-
MEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOTMYECKON
nH(OPMAaLIUY U3 HECKOJIIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb-
30BaTh NMOHATUHHBIN annapart OUOJIOTHH.

- Tecr o 1. 4.4

- BrinonHeHue 1 3ammTa NpakTH4YeCcKOi paboThI
No6 «Otxomapl mpousBoAcTBa»- OlieHUBaeMast
JUCKyccusd 1o T. 4.5

- BrimostHeHue u 3ammTa 1a00paTopHO pabOThI
Ne3 «YmcTBeHHast paboTOCTIOCOOHOCTDY

- BemmonHenue keiica Ha aHanmu3 WHGOPMALIUU O
HAyYHBIX JOCTHXKEHHSIX B O0JIACTH TEeHeTHYe-
CKUX TEXHOJIOTHUW, KJIETOYHOW WHYKCHEPHUH, TH-
MIEBbIX OMOTEXHOJIOTHH (10 Tpymnmam), Hpen-
CTaBJIEHWE PE3YJIbTATOB PEIIECHUsI KEHCOB IO T.
5.1,5.2
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1.3. KogudukaTop oeHOYHBbIX CPEICTB

HanMmeHoBaHMe OLIEHOYHOTO cpeacrea

Koja ounenounoro

IIpeacraBieHne oleHOYHOTO cpecTBa B (hOH/IE

cpeAcTBa

VYcTHbIM (MMCHbMEHHBIN) OIPOC 0 TEME, pa3- O [Iepeuens BOITPOCOB 1O TEME, pa3Iey*

Ty

Cemunap (mebaThl JUCKYCCHS, KPYIJIbIH C [Tepeuens Tem 1S n3yueHUs U(HITH) OOCYKICHUS *

CTOJI)

TectupoBanue T KoMmieKkT TecToBbIX 3aJaHuii IO BapUAHTaM

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

Jlaboparopuas pabora JIP Homep m HamMeHOBaHUWE JTA0OpAaTOPHOW pPabOTHI, CCHUIKA HAa METOIUYCCKHE
yYKa3aHHs 110 BbITOJIHEHUIO JIP.

3agaHusl THUIIOBEIE 3T KoMIniekT THIOBEIX 3aiaHuil

TBopueckue 3anaHus T3 [IpumepHas TemMaTHKa IPYHHOBBIX W/WUIM UHIUBUAYAIbHBIX TBOPUYECKUX 3a/1a-
HUH

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

CUTYAallMOHHBIX 3aJ1a4
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1.4. ConepxaTeibHO-KOMIIETEHTHOCTHASI MATPHUIIA OLIEHOYHBIX CPEICTB TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTecTanuu no yueOHnoit nucuuminne OO/. 08 buosorus

Texkyuuii KOHTPOJIb

IIpomeskyTouHas1 aTTecTALMS

Koab! npose-

Koab! npose-

Koxa one-

JIeMeHT Y4eOHOM T CIUIINHbI Ko oeHou- ®dopma KoH-
PHAEMBIX HOT'O CpeIcTBa PHAEMBIX HOYHOI'0 TDOIS
OK, TIK P OK, TIK cpeicTBa P
Paznea 1. KileTrka — CTPYKTYPHO-(DYHKIMOHAJILHAS €IMHUIA )KUBOTO
Tema 1.1. buonorus kak Hayka. O01mas OK 02 [P13T OK 02 T
XapaKTePUCTHUKA KU3HU
Tema 1.2. CTpykTypHO-(PYHKIIMOHAJIEHASI OPTaHU- C
3aI1us KJIETOK 0K 01,02,04 3TJIPLIIP2, T3 OK 01,02,04 T
Tema 1.3. CTpykTypHO-(PYHKIIMOHAIBHBIE (DAKTOPHI
HACITEACTBEHHOCTH OK 01,02 0,3T OK 01,02 T, 3T
Tema 1.4. OOMeH BelIeCcTB U NPEBpALIEHUE IHEP-
T B KJIETKE OK 02 03T oK 02 T KOMILJIEKCHBIN
Tema 1.5. )KuzHeHHsblil UK KJIeTKU. MuTo3. Meii- Q. sauer
03 OK 02,04 0,3T,T3 OK 02,04 T
Paznen 2. Ctpoenne 1 pyHKIUM OPraHu3mMa
Tema 2.1. CTpoeHue opranuzma OK 02,04 C,T3 OK 02,04 T
Tema 2.2. ®opMbl pa3MHOXKEHHUSI OPraHU3MOB OK 02 0,3T OK 02 T
Tema 2.3. OHTOreHe3 pacTEHU, KUBOTHBIX U
OK 02,04 T3,T OK 02,04 T

YCJIOBCKA
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Tema 2.4. 3aKOHOMEPHOCTH HACIIECIOBaHUSA

OK 02,04 3T,0,T, OK 02,04 T,3T
Tewma 2.5. CuernnieHHOE HAacIeq0BaHUE NPU3HAKOB
OK 01,02 T,3T,I1P2 OK 01,02 T
Tema 2.6. 3aKOHOMEPHOCTH N3MEHUYUBOCTH
OK 01,02,04 T,3T, I1P3 OK 01,02,04 T
Pasznen 3. Teopus 3BoJrouuu
Tema 3.1 HcTopus 3BOIIOIUOHHOTO yueHUs. MUK-
OK 02,04 0,3T,T3,11P4 OK 02,04 T
PO3BOIIOLIUA
Tema 3.2 MaxkponsBontounsi. Bo3SHUKHOBEHUE U pa3-
OK 02,04 C,T3 OK 02,04 T
BUTHE KU3HU Ha 3eMJie
Tema 3.3 IlpoucxoxieHue 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,I1P5 OK 01,02,07 T
Tema 4.3 buocdepa - riobanbHas K0JIOrHYECKast
OK 01,02,07 CT OK 01,02,07 T
cucrema
Tema 4.4 BnusiHue aHTPOIIOTEHHBIX (PaKTOPOB Ha OK 01,02,04,07 T IIP6 OK 01,02,04,07 3T
ouochepy MK 5.1 ’ MK 1.1 ’
Tema 4.5 Bauguue cormaibHO-IKOJIOTHYECKUX OK 02,04,07 CIIP3 OK 02,04,07 T
(GaKTOpOB Ha 370POBbE YEIOBEKA IK 5.1 ’ IK 1.1
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Pa3znea S. buoJsiorus B :KM3HHU

Tema 5.1 BuOTEXHOJIOrMHU B )KU3HU KaXKJI0TO OK 01,02,04 OK 01,02,04
I[IK 5.1 [IK 1.1

Tema 5.2 BHOTEXHOJIOTHUH ¥ TEXHUYECKHE CUCTEMBI OK 01,02,04 OK 01,02,04
IIK5.1 IIK1.1
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2. KOMILTEKT KOHTPOJILHO-OIIEHOYHBIX CPEJCTB JJIS
TEKYIIETOKOHTPOJITYCIIEBAEMOCTH IO YYEBHO
JTUCHUILIAHE

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

— TMPOBEJEHUSI YCTHOTO UM MUCBMEHHOTO OMpoca Mo TEME;

— BBINIOJIHEHUST 00YUYaIOMIMMUCS KOHTPOJBHOU pabOThI IO pa3ieiy;

— BBINIOJIHEHUS U 3aIIUTHI TA0OPATOPHBIX U MPAKTUYECKUX PadOT;

— BBINOJHEHUS! TBOPUYECKUX PabOT, TUMIOBBIX 3aJJaHUM;

— TECTHPOBAHUSA 10 OTJAEIBHBIM TEMAM H pa3JieaM.

Yemuwoiu unu nucomennwviti onpoc MPOBOAUTCS HA MPAKTUYECKUX 3AHATHSIX U 3a-
TparuBaeT TEMATUKY MPEIIICCTBYIONINX 3aHATHM, JICKIIMOHHBIA MaTepual U TMO3BOJIS-
€T BBISICHUTH O0OBEM 3HAHHWU CTyACHTA IO OIpPEACICHHON TeMe, pa3jieiy, mpoodieme.
YcrHblit onpoc B popme cobeceoBanms -crienMaibHas Oecena mpenoaasarens ¢ o0y-
YaIOIINMCSl Ha TEMBI, CBSI3aHHBIE C U3y4aeMOM JUCHUUILUIMHOW, U PACCUUTAHHOE HA BBI-
SCHEHUE 00beMa 3HaHMHM 00ydarollerocs MoOIpeleIeHHOMY pa3Jielly, TeMe, mpodiaeme
U T.IL

Tunosoe 3adanue - CTaHIAPTHBIE 3a/laHUSI, TO3BOJISIONIME TPOBEPUTH YMEHUE
pemarh Kak yuyeOHbIe, Tak U mpodeccuonanbhbie 3a1aun. Coaepkanue 3aJaHui T0JK-
HO MaKCHMaJIbHO COOTBETCTBOBATH BUIaM MPO(HeCCUOHATBHOM IEATeTbHOCTH.

Pa3znnuaroT pa3HOYpOBHEBBIE 3a/1a4U U 33JJaHUSA:

a) O3HAKOMHUTEJIBHOI'O, MO3BOJISIOLIME OLEHWBATh M JMATHOCTUPOBATH 3HAHUE
(akTHueckoro Marepuana (6a3oBble OHATHS, aJTOPUTMBI, (AKTHI) U YMEHHUE TTPABUIIb-
HO HCMOJIb30BaTh CIEIUAIbLHBIC TEPMUHBI U TIOHATHUS, Y3HAaBaHUE O0OBEKTOB U3YUYCHHUS B
paMKax ONpeeJICHHOTO pa3iesia AUCIUIUIUHBI;

0) penpoayKTUBHOIO YPOBHS, IMO3BOJISIIOIIME OIEHUBATh WU JUArHOCTUPOBATH
YMEHUS CUHTE3UPOBATh, aHAJTU3UPOBATh, 00001aTh (HAKTHUECKUH U TECOPETUUYECKUN
Marepuai ¢ popMyITupoBaHUEM KOHKPETHBIX BHIBOJIOB, YCTAHOBJICHHUEM  MPUUYHUHHO-
CIJICJICTBEHHBIX CBS3€EH;

B) NPOAYKTUBHOTO YPOBHS, MO3BOJISIIONINE OLEHUBATh U AUArHOCTUPOBATH yMeE-
HUS, WHTETPUPOBATh 3HAHMS PA3JIMYHBIX O00JIACTEH, apryMEHTHPOBATh COOCTBEHHYIO
TOYKY 3PEHHS, BBIMOJIHATH TPOOIEMHBIC 3a/1aHHUS.

[TpoaykToM camMoCTOSTENbHON paboOThl CTY/IEHTA, SIBISETCA U coobujeHue ¢ npe-
3enmayueti, TPENCTaBIAIONIee COO0M KpaTKOe U3JI0KEHHUE B MHUCbMEHHOM BUJE MOJY-
YEHHBIX  PE3yJIbTATOB  TEOPETHUYECKOr0  aHaiu3a  ONpENeIeHHOW  y4eOHO-
HCCJIEI0BATENbCKOM TEMBI, TI€ aBTOP PAaCKPbIBAET CYTh UCCIEAYEMOM MPOOJIEMbl, MPU-
BOJIUT pa3JIMuHbIE TOUKHU 3PEHHUS, a TAaK)Ke COOCTBEHHBIE B3IJISIbI HA HEE.

Tecmuposanue NpenCTaBIsACT COOOM CUCTEMY CTaHAAPTU3UPOBAHHBIX 3aJaHUMH,
MTO3BOJISIIOIIYI0 aBTOMATU3UPOBATh MPOILEAYPY HU3MEPECHHUS YPOBHS 3HAHUW W yMEHUM
00Oy4aroIierocs, HarpaBJIeHO Ha MPOBEPKY BIIAJICHNUS TEPMUHOJIOTHICCKUM aImapaToM
Y KOHKPETHBIMHU 3HAHUSIMU 110 JUCUUIUIMHE. TecTUpoBaHueE MO TeME, pa3Aeily 3aHUMAET
gacTh yueOHoro 3aHsaTus (10-30 MUHYT), MIPaBIWIIBHOCTH PEIICHUS pa30upaceTcs Ha TOM
K€ WJIU CIEAYIOIIEM 3aHSTUU; YaCTOTa TECTUPOBAHUS OMPEIEIISIeTCS IPENOIaBaATEIIEM.



TecTtupoBanme Mo TeMaM, pas3zeiaM MPOBOAWTCS B MHUCHMEHHOM BHUJE WA B
KOMITBIOTEPHOM C MTOMOIIIbIO TECTOBOM 000JIOUKHU WIIM pa3pabOTaHHBIX MPENoJaBaTeIeM
TECTOB C MCIOJIb30BAaHUEM CIIEMAIM3UPOBaHHbIX cepBUCOB (Google-hopmel u Ap.), B
KOTOPBIX OaJIbl POPMUPYIOTCS aBTOMATUYECKHU M TIEPEBOJATCS B CUCTEMY OIIEHOK Ipe-
110/1aBaTeJIeM B COOTBETCTBUU C YTBEPKICHHOM IIKAJION OIICHUBAHUS.

Keiic-3a0anusa nipencraBiser co0oil mpoOieMHOe 3ajlaHue, B KOTOPOM 00ydaro-
HieMycs MpeIaraloT OCMBICIIUTD PEATbHYIO npodeccruoHanbHO-
OPHEHTHUPOBAHHYIO CUTYAIIHIO, HEOOXOIUMYIO JUTsl PEIISHUS JAHHOUW MPOOIEeMBEI.

Teopueckoe 3a0anue 3TO YACTMYHO PETrIAMEHTHPOBAHHOE 3aJaHUE, MMEIOIEe
HECTaHJAPTHOE PEIICHWE W TI03BOJIIONIEE NUArHOCTHPOBATH YMEHUS, MHTETPUPOBATH
3HAHWS PA3IMIHBIX 00JacTei, apryMEeHTHPOBATh COOCTBEHHYIO TOYKY 3peHUs. MoOxXeT
BBITIOJTHSTHCS MHANBUAYATHLHO WIIA TPYIIIION O0YJarOIIIXCS.

Ilpaxmuueckue 3auamusi IPOBOAUTCS B YacChl, BBIJCICHHBIE YYCOHBIM IIIAHOM
JUIsE OTPaOOTKU MPAKTUYECKUX HABBIKOB OCBOCHUSI KOMIIETEHIIUSIMU, U MPEANOJIararoT
aTTECTAIMIO BCEX O0YUYAIOIINXCS 3a KaX0€ 3aHsITHE.

B xoae mpakTH4ecKoro 3aHsATHS 00ydaroluecs MpuoOpeTaroT YMEHHUs, Ipey-
CMOTpEHHbIE pabouell mporpaMMoOil TUCHUILIUHBI, y4aTcs HCIOIb30BaTh (HOPMYJIIbI, U
MIPUMEHSTH Pa3IMYHbIE METOAMKU pacueTa, aHAJIM3UPOBATh MOJYUYEHHbIE PE3YyIbTaThl U
JIeNaTh BBIBOJIbI, OMUPASICh HA TEOPETUUECKUE 3HAHMUSI.

B xone sabopamopnoii pabomsr oOydaromuecs: IpuoOPETarOT YMEHHUsI, Tpey-
CMOTpPEHHBIE paboYei MporpaMMOi AUCITUIUIMHBI, y4aTCsS CaMOCTOSTEIBHO paboTaTh ¢
o0opyI0oBaHUEM JTA0OPATOPHUH, TPOBOAUTH SKCIICPUMEHTHI, aHAJTU3UPOBATH MOTyYCH-
HBIC pe3yJbTaThl U IeJIaTh BEIBOBI, TOATBEPKIATh TEOPETHUECKHE TIOJIOKECHHUS JTabopa-
TOPHBIM AKCIIEPUMEHTOM.

Copeprkanue, 3Tanbl TPOBEICHUS KOHKPETHOTO MPAKTUYECKOTO 3aHATHS WIIH Ja-
OopaTopHO# pabOTHI, KPUTEPUHU OIEHKH MPEACTABICHBI B METOIUYCCKUX YKA3aHUAX I10
BBITIOJIHEHUIO JTA0OPATOPHBIX, MPAKTUIECKUX padoT.

OT4er mo MpakTUYECKOW M JabopaTopHOUl paboTe MpPENCTaBIsSeTCS B MEYaTHOM
BUJIe B opMare, IPEeIyCMOTPEHHOM IIa0JIOHOM OTYEeTa MO MPAKTUYECKOH, JabopaTop-
HOI pabote. 3amuTa OoT4eTa MPOXOAUT B (GOpMe JOKIaaa 0OydaroIIerocss Mo BhIMOJ-
HEHHOM pab0Te U OTBETOB HA BOMIPOCHI MPEIoAaBaTesl.

B ciy4ae HEBBITIONHEHUS NPAKTUYECKUX 3aJlaHUN B Tpoilecce OOyYeHHs, UX
HE00X0AMMO «OTpaboTaTh» 10 KOMILIEKCHOTO auddepeHmpoBaHHoro 3auera. Buy 3a-
TaHUH, KOTOPbIE HEOOXOAMMO BBITIOJHUTE VIS TUKBUIAINH 33I0JDKEHHOCTH OTIPEIeIs-
€TCSl B MHIUBUYAJTbHOM TOPSIZIKE, C YIETOM ITPUYHH HEBBITOTHCHUS.

dopma MpoBEACHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTe-
CTaIuu NIl 00yYarOIINXCs MHBATUIOB U JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3]10-
POBBSI BRIOUPACTCS ¢ YICTOM MHANBUAYATBHBIX TICUXO(DHU3UICCKUX 0COOSHHOCTEH (yCT-
HO, MTUCbMEHHO Ha Oymare, MMChbMEHHO Ha KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).
[Tpu HEOOXOTUMOCTH 00YUAIOIIMMCSI MHBAJIMAM M JIUIAM C OTPAHUYECHHBIMH BO3MOXK-
HOCTSIMHU 3JIOPOBBSI TIPEIOCTABIISETCS TOMOJHUTEILHOE BPEMS ISl TIOJITOTOBKU OTBETA
Ha KOMITJIEKCHOM Ju(dHepeHIIMPOBAaHHOM 3a4eTe.

2.1. OueHo4YHbIe CpeACTBA /ISl NMPOBeIEeHUsI TEKYIIEero KOHTPOJIA ycleBae-
MOCTH
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Pa3nen 1. Kiterka — cTpyKTypHO-(pYHKIIHOHAJIBbHAS €IMHULA "KUBOTO

Tema 1.1. buoJsiorus kak Hayka. O01asi XapaKTePUCTHKA KU3HHU
3ajaHus THIIOBLIE
3ananme 1. 3anonuute Tabnuiy «MeToapl MUKPOCKOIIUPOBAHUS» YKa3aB METO-
JIbl, X JIOCTOMHCTBA M HEJIOCTAaTKU, UCIIONb3Ys MaTepHall JeKIUN, yueOHKa, UHbIE UC-
TOYHUKH UH(DOpMALIHH.

Tabnuna MeToabl MUKPOCKOIMPOBAHUS

Meton JlocTouHcTBa Henocratku

3apanme 2. 3anonHute Tabiuny «Bkiag ydyeHbIX B pa3BUTHE OMOJIOTMM», YKa3aB yde-
HOTO, BPEMEHHOI NepHroj paboThl HaJ OTKPBITUEM U AAiiTe KPaTKyIO XapaKTEPUCTUKY
OTKpBITUS, HCIOJB3YySl MaTepuan JEeKIHi, y4yeOHUKa, HHble HCTOYHUKH HUH(pOpMa-
nuu.Heo6xoaumo npenoctaBuTh HHGOPMALIKIO 110 7 YYEHBIM.

Tabnuua Briiag yyeHbIX B pa3BuTHe OHOJIOTHI

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

3ananme 3. 3an0JHUTE CPABHUTEIBHYIO TAOIHUILy CXOACTBA U PA3IMYUi )KUBOTO U HE-
’KUBOT0, UCTIOJIb3Yysl MaTepuall JEKIHM, ydeOHNKa, HHbIE ICTOUHUKN UH(POpMAITUH.

Ta6nua CxoacTBa U pa3jinyus ;KUBOT0 U HESKMBOTO

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

HUU OUO0J102UYUECKUX 00BEKM08)

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

Tema 1.2. CTpYKTYPHO-(PYHKIIHOHAILHAS OPTraHU3AIUA KJIETOK

JIACcKyccusi 0 BONPOCAM JIEKIIUH

1. Ogun uccnenoBarenab YTBEP)KIad, YTO LMTOILIA3Ma 3YKAPUOTHYECKON KIETKU
MOKET HOPMaJIbHO (HYHKIIMOHHPOBATH 0€3 sA/pa; IPYroi 3asiBis, 4To 0e3 sjpa LUTO-
Iia3Ma M KJIETKa B ILIEJIOM MPEKpaTAT CBOE cyllecTBoBaHUEe. KakoBo Bamie MHeHue?
CBoii OTBET apryMEHTUPYWUTE.

2. Kaky1o pojp UrpaeT HUTOMIa3Ma B AKU3HU KIETKHU?

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

4. O0bsicHUTE, TOYEMY LUTOILIa3MaTHYecKasi MeMOpaHa BBIIIOJIHAET poib Oapbepa,
o0ecneunBaroIIero U30upaTesibHOe NPOHUKHOBEHHUE BEILIECTB M3 BHEIIHEH U BHYTPEH-
HEH Cpelibl.

5. KakoBa posnp xomrmiekca ['oibaxu B KieTke?

6. Kak moBnusieT Ha KU3HEJECATENBHOCTh KJIETKH YMEHBIIECHHE B HEH KOJMYECTBA
MHUTOXOHJIPUIA?

/. Ha ueM OCHOBAHO JI€JIEHUE BCEX JKUBBIX OPraHW3MOB Ha JIBE TPYMIIbl — IPOKAPH-
oT 1 3ykapuoT? Ka Bbl AymMaere, moueMy UMEHHO 3TOT MPU3HAK, JIET B OCHOBY pa3jelie-
HUS OpPraHMW3MOB Ha 3TU TPYIIIbI?

TBopueckoe 3a1anue
Pa3padoTka MeHTAIbHOI KapThl N0 KJIACCH(PUKANNH KJIETOK U UX CTPOCHHUIO
HA MPO- ¥ YYKAPHUOTHYECKHX U M0 HAPCTBAM B MUHM IPynnax
[Ipu BBITIOTHEHNHU CTYAEHTHI pacpeleIIFOTCA Ha Majble rpynmnsl (1o 2-3 yeso-
BEKA).
[Tpu pa3paboTke peKOMEHYETC s UCTIOIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com
https://app.mindmup.comumm apyrue HHCTPYMEHTHI IS CO3/IaHUS MEHTAIBHBIX KapT.
[Iprmep yacTh MEHTANIBHOM KapThI:

Cepae4YHO-COCYANCTanA CUCTEMA

nyuweson
HeAyaO4YHO-KMLUEYHBIA TPAKT

KMWEYHUK ABEH3QUSTUNEPCTHAA KMWKE

JlaGopaTopHnasi padora Nel « Kamanumuueckasa akmuenocmo ghepmenmosy
JlaGopaTopHas padota Ne2 «Cmpoenue knemku u KiemouHbvle 6KI1104EeHUA)
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https://www.mindmeister.com/
https://app.mindmup.com/

CM. Meronnueckue yKa3aHHsl MO BBIMOJIHEHUIO MPAKTUUYECKUX M J1a00paTOPHSIX

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

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

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

Koponasupyec.

['epmec.

Betpsnas ocrna.

I'enatut B.

['enatut C.

0. ITomuomuenur.

1. BUY. CIT1/.

2. Kpacnyxa

13. CBunka

14. Yyma.

15. Xonepa.

16. Cubupckas s13Ba.

17. Tybepkyes.

18.bytymu3m.

19. CronOHsK.

20. Iudrepus.

21. JluzeHTHpHS.

22. Koxuror.

23. Ckapnatusa.

24. SI3Ba xemynka.

25.MuHEHTHT.

PRBPOOoNoOOR~WNE

Tema 1.3. CTpyKTYpHO-(PYHKIIMOHAJIbHbIE (PAKTOPBI HACJIEICTBEHHOCTH

YcrHblii (ppoHTaNBHBIN) OMPOC

KakoBo cTpoenue XxpoMocoMbl?

Kakue XxpoMOCOMBI Ha3bIBaOTCSI TOMOJIOTHYHBIMU, HETOMOJIOTUYHBIMH?
Yrto Takoe ramionaHbIi Habop XpOMOCOM, JTUILIOUIHBIN HA00pP?

Yro Takoe HyKJICOTU] U U3 KAKUX XUMUYECKUX KOMIIOHEHTOB OH COCTOUT?
Kakune KucimoTel OTHOCATCS K HYKIIEUHOBBIM?

I'ne B xnetke Haxoautces JIHK?

UYewm otnuuaercs crpoenue HykineornoB JJHK u PHK?

UYewm otnuuaercs crpoenue mosiekyn JJTHK u PHK?

. Uto Takoe TpUmier?

10 OOBscHUTE CBOMCTBO OJTHO3HAYHOCTH I'€HETHUECKOT0 KOJIa.

11. O6BsICHUTE CBOMCTBO BBIPOKIEHHOCTH T€HETUYECKOTO KOJIa.

LCoNOOOR~WOWDNE
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12. YUro nazpiBatoT peruukanueit JJHK?

13. Kakue 3tanbl BBIJICTSIOT B IIpoliecce OMocuHTe3a Oeyka?
14. OxapakTepu3yilTe Tall TPAHCKPHUIIIUH.

15. OxapakTepu3yiTe 3Tall TPAHCIISIIHH.

3aiaHus TUNIOBBIE

CocragpiieHue rioccapus.

CoctaBpTe  mioccapuili ¢ ompexpeneHusMH 1o Teme  «CTpyKTypHO-
(byHKIHOHATBHBIE (DAKTOPHI HACIEACTBEHHOCTH», WCIOJB3Yysl MaTephaibl JICKIUH,
y4eOHUKH, CIIOBAPH.

[IpuMepHBIN NEPEYEHb TEPMHUHOB:

HyxkJiIeMHOBBIE KACIIOTBI
Hyxmeorup

Xpomocoma

Xpomaruja

['oMosIOrYHBIE XPOMOCOMBI
Heromonorunynbsie XpoMOCOMBI
["anouiHbI HAOOP XPOMOCOM
JurnnmonaHeiii HAOOp XpOMOCOM
. AyTOCOMBI

10. Perummkanys

11. buocunTte3 Oenka

12. Tpanckpuniius

13. Tpancusuus

CcoNOOR~ODE

Pemienne 3agay Ha omnpejaejieHHe MOCJIeI0BATEILHOCTH HYK/IE€OTHA0B, aMHU-
HOKHCJIOT B HOpPME M B Cjy4Yae M3MEHEHHs I0CJIeA0BATEJIbHOCTH HYKJICOTHI0B
JAHK.

3agaum U1 pelieHusi B Kjacce ¢ npenogaBarejieM

1. ®parmenT Motiekynsl JJHK nmeer cneayromnyro HYKICOTUIHYIO MOCIEN0-
BatenbHOCTh: AALITAITHTHALTHI'ALL. Onpenenure HyKJICOTUAHYIO MOCIEAOBA-
TenbHOCTh (hparmeHTa moJiekyiasl MPHK, cunTesupyromeiics no npuseneHHoMy ¢par-
MeHTy MoJiekyibl JIHK, u aMHUHOKHCIIOTHYIO MOCHeAoBaTeIbHOCTh (PparMeHTa MoJiu-
NenTuaa, Koaupyrouierocs 3tuM pparmeHTom mMosekysnsl uPHK.

2. @parMeHT MOJIEKYJIbI ITOJUIIENITHIA UMEET CIEAYIOIYI0 aMUHOKHUCIOTHYIO
nocisenoBaTeabHOCTh: MeT-Tup-®en-1{uc-Acn-Ban. Onpenenure HYKICOTUAHYIO MO-
cleoBaTenbHOCTh (parmMenta Mosiekyisl nPHK, komupytomero npuBeneHHbIN dpar-
MEHT MOJIEKYJIbI TOJUNeNnTuaa, 1 pparmeHT Mosekysl JHK, nocnyxusmmii MmaTpuiei
Ut cuHTe3a mpuBeaeHHoro ¢parmenta moiekyiasl MPHK. TTpu Bocco3znanuu pparmen-
ta Mojekyasl MPHK mig kaxzaoro Tpumiera MCHoOJIB3yUTE NEPBYIO U3 YKAa3aHHBIX B
Ta0JIMIE TEHETUYECKOTO KOJJa aMUHOKHCIIOTY.

3. @parmMeHT Hayaia reHa UMEET CJIEAYIOIIYIO MOCIEI0BATENIBHOCTh HYKIIEO-
TUJOB (BEPXHSAS LIETIb — CMBICJIOBAsI, HUKHSA — TpaHCKpHOUpyemasi):

5-HTAATTATALUTIATAI'TTUT - 3
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3 -TATTAUTATTALTATIHAATA - 5
['en comepxkuT MHPOPMATUBHYIO U HEUH(POPMATUBHYIO YACTH JJISI TPAHCIISIUU.
Onpenenure MOCIENOBATEILHOCTh O€NKa, KOJUPYEMYIO JaHHBIM (parMeHTOM, eciiu
U3BECTHO, YTO MEpBas aMUHOKWCIOTa B nojunentuae Mer. C kakoro HyKJI€OTHAA
HayMHaeTcsl HHPOpMATUBHAS YacTh reHa?
4, Ucxonnwiii pparment monexkynsl JJHK ummeer crienmyromiyro mocieaoBa-
TEJILHOCTh HYKJICOTUAOB (BEpXHSS LIEMb — CMBICIIOBAs, HUKHSS — TPaHCKpUOUpyemasi):
5- ATATTUTAOUTITIT — 3
3 - TUTALUTATI T ALLILILL - 5
Onpenenure aMHHOKHCIIOTHYIO TIOCJIEOBATENBHOCTh noaunentuaa. Kakue nzmene-
Hus npousonayt B JIHK m uPHK, ecim B pesynbrare 3aMeHBl OTHOIO HYKJIECOTHIA
TPEThsl aMUHOKHUCIIOTA 3aMEHHUTCSI Ha aMUHOKHUCIOTY AcH? bnarogaps kakomy CBOK-
CTBY I'€HETHMYECKOTO KOJAa OJHA U Ta K€ AMUHOKHCIIOTA Y PAa3HbIX OPraHU3MOB KOJIU-
pPYETCS OAHUM U TEM K€ TPUILIIETOM?
5. ®parmenT moliekyibl JJHK nmeer cnenyronyo nocieaoBaTelbHOCTh HYK-
JICOTUIOB (BEPXHSIS 1IENb — CMBICTIOBAS, HIDKHSISL — TPAHCKpUOUpyeMas):
S- AUATHATOTITHUTTTA -3
3 -TrUTUI' TATALUUITALOAT- S
[TocTpoiiTe TOCIENOBATENHHOCT AMUHOKHCIOT BO (parMeHTe MOJMIEITHIA.
Kakue n3meHeHus MOTJid MPOU30MTH B pe3yibTaTe TeHHOW MyTalliy BO (parMeHTe MO-
nexynsl JJHK, ecnu nsitas amuHOKMCI0Ta B O€JIKE 3aMEHUIIACh HA aMUHOKHUCIOTY Afa?
Kakoe CBOMCTBO T€HETHUECKOTO KOJA WUTIOCTPUPYET TaHHAS MYTAlUs, IPUBOIAILIAS K
BO3MOKHOCTH CYIIECTBOBaHHUA Pa3HbIX PparMeHTOB MoJieKysbl JJHK?
6. VYuacrok monekynsl JJHK ( omna memouka) comepxut: 150 HyKIeoTHI0B —
A, 50 nykneorunioB — T, 300 nykneotunoB — LI, 100 nykneorunos - I'. Onpenenure :
KOJIMYECTBO HYKJIEOTU0B BO BTOpoH 1ienu ¢ A, T, I', I u o61iee KoIM4ecTBO HYKJI€O-
tiuaoB ¢ A, T, I, I' B nByx nensax JJHK.
7. JBe nenu JIHK ynepxuBaroTcsi BOmOpoaHbIMH CBA3sIMU. OnIpeienuTe Yrc-
JI0 BOJIOPOJHBIX cBsA3er B 3Tou nenu JHK, eciim n3BecTHO, 4TO HYKIIEOTUIOB C aJICHU-
HOM 12, ¢ ryanunom 20.

3agaum IS CAMOCTOAITEJIBHOTO pPelleHusl

3anaun 1,2 sBusitoTcst o0s3atenbHbIMU. [Ipy X MPaBUILHOM BBINOJIHEHUU MaK-
CUMAaJIbHAs OLEHKa «4». 3amaya 3 ABISETCSA TONMOJIHUTENBHOM. [Ipy ee mpaBUIBbHOM BBI-
MOJIHEHUH paboTa OIIEHUBAETCA B «5» 0aIoB.

Bapuant Nel

1. Omnpenenure cTpyktypy ¢parmenta monekyisl uPHK, ecnu Bropas nenb
mosiekysbl JJTHK umeetr nykieornanyto nocnegoBaresibHocTh AT TTHATTLIIIL, a matpu-
ueit s cunre3a u”PHK cinyxut nepsas nens JTHK.

2. B nykneoruanoit nocinenosarenbHoctd MPHKYYVYHAITIY npouzonuia
MyTalus, B pe3yJbTaTe KOTOPOH TpeTHil HyKJIeoTHa ObUT 3aMeHeH Ha ajaeHuH. Onpee-
JUTEe aMUHOKHUCIIOTHBIN COCTaB HOPMAJIBHOTO U MYTaHTHOTO ()parMEHTOB MOJIUIETITHI-
HBIX 1eneil. Micnonp3yiiTe Tabiuily TeHEeTHYeCKOro Koa.

3. Ucxonnpiit ¢pparment monekynsl JIHK mmeer crnenmyromryro mocienoBa-
TEIbHOCTh HYKJIEOTHIOB (BEPXHSISI LIETIb — CMBICIIOBast, HUXKHSISI — TPAaHCKpUOUpyemast):
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5-ATATUI'TUITAOTIT — 3

3 - TATUI'HATHUTTALIA- 5
Onpenenute aMIHOKUCIOTHYIO MOCJIEIOBATEIBHOCTh Noymnentuaa. Kakue nsmeHeHus
moriu npomsoiayT B JIHK, uPHK, ecnu B pe3ynbrare 3amMeHbl OJHOTO HYKJICOTHAA
TPEThsl aMUHOKHCIIOTA 3aMEHUATCS Ha aMUHOKUCHO0TY Jlei? bnarogaps kakoMy CBOMCTBY
TEHETUYECKOr0 KOJIa OJJHA U Ta K€ aMUHOKHUCJIOTA Y Pa3HbIX OPraHU3MOB KOJAUPYETCS
OJIHUM U TEM K€ TPUILIETOM?

Bapuant Ne2
1. Omnpenenure aMUHOKHCIOTHBIN COCTaB (pparMeHTa MOJUNEHTHIHON Iie-
1, €CJIM y4acToK reHa Ha monekylse JHK ummeer ciemyronryro mocneaoBaTelibHOCTh
Hykieotu0B: TATIHATTIILI.
2. B GuocunTese parmenTa MoJieKysibl OeiKka yd4acTBOBAIM MOCIEA0BATEIb-
Ho Monekysbl TPHK ¢ antukomonamu LI'T], YIII, I'IHA, AT'A. Onpenenure aMmuHO-
KHUCJIOTHYIO TIOCJIE€0BAaTEIbHOCTh CHUHTE3UPYEMOro (parMeHTa MOJIEKYJbl Oelika U
HYKJICOTHJIHYIO TOocieoBarenbHoCTh ydacTka MPHK, B koTOpoil 3akogupoBaHa WH-
dbopmarius o epBUYHON CTPYKType (pparmeHTa Oernka.
3. Ucxonnpiit ¢pparment monekynsl JJTHK umeer cremyromyro mnocienoBa-
TEJILHOCTh HYKJICOTUIOB (BEPXHSIS LIETIb — CMBICIIOBAs, HUKHSIS — TPaHCKpUOUpyemasi):
S- ATHATITATTIUTHTI- 3
3 -THI' TALLUTALICATALL - 5
B pesynbTate 3aMmensl oiHoro Hykieotunaa B JIHK tpeTss aMuHoOKHCIOTa BO (PparmMeHTe
MOJIUIIETITH/Ia 3aMEHUIACh HA aMUHOKUCIOTY Ana. Onpeaennre aMMHOKHUCIIOTY, KOTO-
pasg koxupoBanachk 10 myrauuu. Kakue nzmenenus npousonum B JJHK, nPHK B pe-
3yJbTaTe 3aMEHbl OJHOr0 HyKJeoTHAa? biaromapss kakoMy CBOWCTBY I€HETHYECKOTO
KOJIa OJIHA U Ta K€ AMUHOKHUCJIOTA Y Pa3HbIX OPraHU3MOB KOAUPYETCS OJHUM U TEM K€
TpUILIIETOM?

Bapuant Ne3

1. Oparment oxHou u3 nernen JJHK mmeer mocnenoBaTebHOCTh HYKIIEOTH-
noB THAITATI'TATT. Onpenenure nocinenoBarenbHOCTh HykiaeoTuaoB UPHK u mo-
PALOK PACIIOIOKEHUS AMUHOKHUCIIOT B COOTBETCTBYIOIEM IOJIMIIENTUE.

2. Oparment oxHou u3 nerner JJHK mmeer mocnenoBaTebHOCTh HYKIIEOTH-
noB 'HI'THI'TT'AAAA. B pe3ynbrate MyTallii BTOPOM M YETBEPTHIA HYKIECOTUIBI T10-
MEHSUTMCh MecTaMu. OIpenennTe aMMHOKHUCIIOTHYIO MTOCIE0BATEIbHOCTh CUHTE3UPYE-
MOT'0 MYTAaHTHOTO (pparMeHTa MOJIEKYJbl OelKa U HYKJICOTHIHYIO MYTAHTHYIO IOCIIE-
noBatenbHOCTh yyacTka UPHK, B koTOopoii 3akoaupoBaHa MHGOpMAaLKs O MEPBUYHON
CTPYKType pparmMeHTa Oenka.

3. ®parmenT motiekyibl JJHK nmeer cnenyronyro nocieqoBaTeIbHOCTh HYK-
JICOTHIOB (BEPXHSIS IIENb — CMBICTIOBAS!, HYDKHSISL — TPAHCKpUOUpyeMas):

S-THAOMATTUOTUTITH — 3

3 -TTIUTUATATALUI'L- 5
[TocTpoiiTe mocIenO0BaTENBPHOCTh AMUHOKUCIOT BO (parMeHTe mnonunentuaa. Kakue
M3MEHEHUSI MOTJIA MPOU30UTH B pe3yJbTaTe T€HHON MyTaIliu BO (pparMeHTe MOJIEKYJIbI
JHK, ecnu BTOpas aMMHOKHCIIOTA B O€JIKe 3aMEHUIIach Ha aMUHOKUCITOTY Ban? Kakoe
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CBOMCTBO TF€HETHMYECKOTO KOJia WIIIOCTPUPYET JaHHAs MYTallusi, MPUBOJAIIAS K BO3-
MO>KHOCTH CYILIECTBOBAHMS pa3HbIX (hparMeHToB Mojekybl JJHK?

Bapuant Ned
1. ®parMmedT ogHou u3 mener JJHK mmeer mocnenoBaTebHOCTh HYKJICOTH-
noB HTHI'TIAALI'TTLL. Onpenenure nocienoBareabHOCTh HyKiIeoTua0B UPHK 1 mo-
PAIOK PaCIIOI0XKEHUSI aMUHOKHUCIJIOT B COOTBETCTBYIOIIEM IMOJUTIEIITUIE.
2. B OuocunTe3e pparmeHTa MOJIEKYJbI O€lka y9acTBOBAIM MOCIEIOBATEIb-
Ho motiekysbl TPHK ¢ antuxogonamu AI'Tl, 'L, YA, HI'A. Onpenenure amuHO-
KHCJIOTHYIO TIOCJICIOBATEIbHOCTh CHHTE3UPYEMOro (parMeHTa MOJEKYJIbl Oellka |
HYKJICOTUHYIO IOCJIeN0BaTebHOCTh yuacTka MPHK, B xoTtopopii 3akonupoBaHa HH-
dbopMarius 0 IepBUYHOMN CTPYKType PpparmeHTa Oenka.
3. @®parment motiekyisl JJHK umeer cnenyromyro nocie1oBaTeIbHOCTh HYK-
JICOTUIOB (BEPXHSS LIETTh — CMBICIIOBAs, HUKHSIS — TpaHCKpHOUpyeMmas ):
5S-HATTALOI'UOTITIHI TI- 3
3 -TTHATI'UI'ALLITIAT= 5
ITocTpoiiTe mocaea0BaTEILHOCTh AMUHOKHCIIOT BO (DparMeHTe MOJMIENTHIA, 000CHYM-
T€ CBOHU JchcTBUA. Kakne n3MeHEHHs MOTJIM IIPOM30MTH B pe3yJibTaTe TeHHON MyTalluu
Bo (parmente Mojekyiasl JIHK, ecnu Tperhs amMmuHOKHCIIOTa B O€IKE 3aMEHUJIACh Ha
amuHOKucH0Ty ['mn? Kakoe CBOMCTBO T€HETUYECKOTO KOJIa MIUTIOCTPUPYET JaHHAS MY-

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

Tema 1.4. O0OMeH BelIeCTB U NPeBpPaLlleHHE JHEPTUU B KJIETKE

Ycrublii (GpoHTANBHBIN) ONIPOC

UT0 Ha3BIBAIOT TUIACTUYECKUM OOMEHOM B KJIETKE?

Urto Takoe accuMusIus’?

Kakwue BemiecTBa 00pa3yroTcs B POLIECCE aCCUMUIIALINN?

Uto Takoe AMCCUMMIIALIUSA?

KakoBbI KOHEUHbIE TPOAYKTHI TUCCUMUIISIINN OCIIKOB, JKUPOB, YTIIEBOIOB?

B kakoii opraHeie pacCTUTEILHON KIETKUA COACPIKUTCS XIOPOPHIL?

N3 xakux ¢a3 coctout nporuece porocunresa’?

Yro Takoe (HoToau3 BOIKI?

. Yrto oOpazyeTcst B epuo]l MPOXO0KICHUS CBETOBOM (ha3bl (poTocuHTE3a?

10 Kakue opranu3mbl Ha3bIBAIOT ABTOTPOPHBIMU?

11.0t1kyna nojy4aroT OpraHM4eCcKrUe BEIIECTBA reTepoTpoPHbIC OPraHUu3MbI?

12.Yem nutaroTcs canpouThl, mapa3uTbl?

13.Kaxoga pons JIHK B mponiecce 6uocunTesa o6enka?

14.Kaxoa pons n”PHK B mporiecce 6nocunrtesa 6enka?

15.Yemy cootBercTByeT pazHooOpasue TPHK u kak 3TO BbIpak€HHO KoJdYe-
CTBEHHO?

16.Kaxoii mporiecc mpoucxoauT B pubocomax u kakoBa pois pPHK?

17.HazoBwuTe 3TaIbl HEPreTHIECKOro oOMeHa?

oCcoNOOR~ODE
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18.Yto Takoe Opoxenue?

19.Kakue Bub1 OpoKeHUs BbI 3HaeTe?

20.Ha xakoM »Tare 1 nMpu KaKuX YCIOBHUAX MPOUCXOIUT MPOIECC OpOKCHMS?
21.Yewm 3aBepIiacTcs MpoIece YHEPreTHIECKOro ooMeHa?

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

[Ipoueccnl Drarbl Mecro VYcnoust | YyacTByto- Cytb Pesynb-

MpoTeKa- | MpOTeKa- me IpOTEKaro- TaT
HUA HUA BEIIIECTBa X mpo-

IIECCOB

buocunres Tpanckpunuus
Oenka (mepenuchiBa-
HUE)

Tpancasuus
(mepenaya)

doTocuHTE3 CaeToBas

TemHoBas

DHepreTuye- | (moaroroBu-
CKUl 0OMeH TeJbHas - MUIIIe-
BapEHUE)

Il (6eckucio-
POJIHOE OKHCIIe-
HUE - TJIMKOJIN3)

Il (xucnopogHoe
OKHCJICHUE -
KJIETOYHOE JIblI-
XaHHe)

Tema 1.5. ZKuzHeHHbBINH HUKJI KjJaeTKH. MuTto3. Meiio3

Bomnpocs! as1s1 00Cy:KIeHHS
1. Kaxue TUIbI JeeHus KJIETOK BaM U3BECTHBI?

2. YeM oTiauvaeTCss aMHTO3 OT JIPYTUX TUIIOB JICJICHUS KJIETOK M JUISl KaKHUX Op-
raHU3MOB OH XapaKTepeH?

Yrto Takoe MUTO3?

KakoB OMONOrnuecKkuii CMbICI MUTO3a?

[ToueMy K Hauajry MUTO3a XPOMOCOMBI COCTOSIT U3 IBYX XpOMaTH?

o 0k w

K kakoMy y4acTKy XpOMOCOMBI IPUCOSANHSIIOTCS HUTH BepeTeHa JCICHUS BO
BpeMsi MuTo3a?

7. CKOJBKO KJIETOK M C KAKMM Ha0OPOM XpOMOCOM OOpa3yrOTCsl B PE3yJIbTATE
MUTO3a?
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8. Kakwue npotiiecchl mpouCXOoIAT B Pa3IUYHBIX Pazax MUTO3a?

9. Jlns KakuX KJIETOK XapakTepeH Meno3?

10.Kakue XxpoMOCOMBI Ha3bIBAIOT TOMOJIOTUYHBIMU?

11.Ha kakue da3sl genar meiio3 lu meiios 11?7

12.CKOJIBKO KJIETOK U ¢ KAKUM HaOOpOM XPOMOCOM IOTy9IaeTCs B PE3yJIbTATe
Meiio3a?

13.ITpoucxomut mu cuate3 JIHK u ynBoenne xpomocom mnocie meiosa 1?7

14.Yt0 Takoe KOHBIOTAIMS XPOMOCOM, KOT/ia OHA MPOUCXOJAUT U KaKOBO €€ 3Ha-
yeHue?

15.Kakue XxpoMOCOMBI pacXoAsTcs K moJirocam B aHadaze?

16.B yem otnvure MuTO3a OT Meio3a?

17.Y10 Takoe raMeToreHes, CiepMaToreHes3, OBOreHes?

18.Kakue sTansl BRIACISIOT B IIpoliecce rameTorene3a? YTo mpoucxXoauT Ha 3TUX
sTamnax?

19.Kakoe KoJIM4ecTBO TaMeT 00pa3yeTcs Mpu CriepMaToreHe3e, OBOTeHe3e?

20.KakoB XxpoMOCOMHBIN HaOOp rameT?

21.3a4yeM HYXHBI peyKIIMOHHBIC TEJbIIA?

TBopquRoe 3aJlaHHuE

Pa3pa6oTka JeHThl BpeMeHH KU3HEHHOT0 IIUKJIA.

3a CTyIEHTOM 3aKpeTUIseTCsl OJTMH U3 BAPUAHTOB 3aaHHIA:
CocTaBUTh JICHTY BPEMECHH MHUTO3a

2. CocTaBUTH JIGHTY BpEMEHHU Meio3a

=

[Tpu pa3paboTke peKOMEHYETC s UCTIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics

Takke JIEHTY BpEMEHU MOXKHO COCTAaBHTh Ha TETPAJHOM, ailbOOMHOM, BaTMaH-
CKOM JIHCTE, B 9JIEKTPOHHOM (popmarte.

Paznen 2. CtpoeHue U PyHKUMHM OPraHu3Ma

Tema 2.1. CTpoeHue opranusma

Bomnpocsl quckyceuu:

1. Camoe nydiiiee Bpemsi — 3TO KOT/Ia JIFOJIU OJHOKJICTOYHBIMHU OBLITH, BOT
BpeMsa-T0 Obu10! CornacHel?

2.  OJIHOKIIETOYHbIE TPOTUB MHOTOKJIETOYHBIX: TPEUMYILIECTBA U HEJOCTATKU
pa3BUTHSA?

3. Kaxk BbI qymaere, mouemy Ha Halllei TUIaHETE COXPAHUINCh U OJTHOKJIETOY-
HbIE, © MHOTOKJIETOYHBIE OPTaHU3MbI?

4.  Yro Takoe romeocrtas?

5. Kakwue romeocrarnyeckue oka3aTeiar OpraHu3Ma BaM U3BECTHBI?
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6. Kak B opraausmMe moaiepKuBaeTCs TOMEOCTa3 BHYTPEHHEH Cpeibl?
7. Kak BHemHss cpeia BIUsET HAa OpraHu3M (depe3 M3MEHEHHE BHYTPEeHHEN

cpenanl)?

TBopueckoe 3a1aHue
Pa3paboTka MeHTAJIbHOI KaApThl TKaHel, OPraHOB U CHCTEM OPraHoOB Opra-
HU3MOB (pacTeHUsI, )KUBOTHBIC, YEIOBEK) C KPATKOW XapaKTEPUCTHKON MX (PYHKIIUH.
[Ipu BBINOJHEHUN 33aJaHUs IOMHUTE!
JKvBOTHBIE TKAHU: SIUTENNANIBHAS, COCUHUTEIIBbHAS, MBIILICYHAsl, HEPBHAS.
PactutenbHble TKaHU: 00pa3oBaTebHasi, IOKPOBHAs, OCHOBHASI, IPOBOISIIAS,
MEXaHWYECKAs.
CucreMbl OpraHOB paCTeHMIA: MOOETOBasI K KOPHEBasl.
OpraHbl pacTeHUI: KOPEHb, CTEOEIb, JIUCT, LIBETOK, CEMSI, IIJIO.
CucteMbl OpraHoB XMBOTHBIX: IUIIEBAPUTENIbHAS,, KPOBEHOCHAs, JbIXaTElb-
Hasl, BBIICIIUTEIIbHAS, 10JI0BAsl, OIIOPHO-/ABUTraTEIbHAsA, HEpBHAs, YJHAOKPUHHAS.

[Tpu pa3paboTke peKOMEHIyeTCs UCI0JIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.comumm apyrue WHCTPYMEHTHI IUISl CO3JIAHHSI MEHTaJb-
HBIX KapT.

Tema 2.2. ®opMbl pa3MHOKEHUSI OPraHU3MOB

DpoHTAJIBLHBIN ONPOC:
1. MoryT i NOTOMKH, BO3HUKIIIHE MPU OECIOIOM Pa3MHOKEHUU, UMETh MTPU3HAKH,
OTJIMYHBIE OT IPU3HAKOB MAaTEpUHCKOTO opranu3ma? [louemy?
2. Kaxkue mpoiieccsl 00ecreurnBarOT MPeeMCTBEHHOCTh MOKOJICHUH TP 0eCIioioM
pa3sMHOKEHUU?
3. Kaxkwue Buapl 6ecionioro pasMHokeOHUsI BaM u3BecTHBI? [IpuBeante npumepsi,
OXapakTEPU3YHUTE.
Kaxkoii Bua pa3sMHOXEHUSI BOZHUK paHbLIe?
B ueM npeumyiiecTa 0€cronoro, MoJIOBOr0 pa3MHOXKEHUS?
UTo Tako€ MoJIOBOE pa3MHOKEHUE?
Uto Takoe ramery?
UYTO Takoe raMeTOTeHe3, CIIEPMATOrEHES, OBOTEHES?
. Kakwue stansl BeIIeISIOT B criepMmaTorenese? YUto Ha HUX MMPOUCXONT?
10 Kakwue sransl BeIIETAIOT B OBOreHe3e? UTo Ha HUX POUCXOAUT?
11.Yt0 Takoe ormioaoTBOpeHuE?
12.Yto Takoe 3urora?
13.Kaxkue BUbI OTIJI0IOTBOPEHUS BBl 3HaeTe? OXapaKkTepu3ynTe ux.

©CoN Ok

3aaaHus THIIOBLIE
3ananme 1. 3anonnure Tabnuy «@opmMbl pa3MHOKEHUS
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OTINYUTENBHBIE MMPpU3HAKA

becnonoe pasmHoOxkeHHe

ITonosoe pazMHOXkeEHUE

BosaukHOBeHHE B (hrumoreHese

KonuuecTBO poauTensckux ¢GoOpM B OJHOM
ocoou

YyacTre noJI0BBIX KJIETOK

OnnogoTBopeHue

Hosast oco0b 06pa3yercst

OcHoBHbIE (HOPMBI

Henocratku

[Ipuemyecrsa

[Ipumepsr

OtcyrcTByeT

Tema 2.3. OHTOreHe3 pacTeHui, ’)KUBOTHBIX U YeJI0BEKa

TBopquKoe 3aJJaHHue

1. Pa3paboTka JieHTbl BpeMEHH ¢ XapaKTEePUCTUKOM 3TAll0OB OHTOreHe3a 0T-
JeJIbHOI TPyNIbl ;)KHBOTHBIX H YeJI0BeKAa.
[Ipu BBITIOTHEHNHU CTYAEHTHI paCIPENEIIIOTCA Ha MaJble rpymnbl (1o 2-3 yeso-

BEKA).
BapuaHntsl 3a1aHui:

NogakowodPE

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

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

CocTaBuUTh JIEHTY BPEMEHU OHTOT'€HE3a MPECMBIKAIOIINXCS

[Ipu pa3paboTke peKOMEHIYETCs UCIOIb30BATh HHCTPYMEHTHI:

Time.Graphics.ru

Taxke JIEHTY BpEMEHU MOKHO COCTAaBHTh Ha TETPAJHOM, ailbOOMHOM, BaTMaH-

CKOM JIHCTE, B 9JIEKTPOHHOM (popmarte.

2. CocTaBiieHHe KM3HEHHBIX LHMKJIOB PacTeHHH Mo otaejdaM (MOXOBHJIHBIC,
XBOIIIEBU/IHbIC, MTATOPOTHUKOBUIHBIC, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
Kaxaplii CTyIEHT Mody4daeT MHIWBHUAYaJbHOE 3aJaHU€ COCTAaBUTh YKU3HEHHBIN

IIUKJ OJTHOTO U3 OTJICJIOB PACTEHUM.

3ajanre MOKET ObITh BBIIIOJIHEHO B BHUJIE CXEMbI, PUCYHKAa Ha TETPAAHOM, allb-
OOMHOM, BATMaHCKOM JINCTE, B 3JIEKTPOHHOM (popmare.

[Tpumep:
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)KM3HEHHbI LIMKN LIBETKOBBIX PACTEHM

3ABASH € ARLEKNETRAMIM
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L3

NPOPACTAOWIEE CEMA

TecrupoBanue
TunoBbie TECTOBBIC 3a1aHUSI JJIsl OLEHKH YMEHUM, 3HAHUMN, MPAKTUYECKOTO OIbI-
Ta, KOMITETEHLIUN:
BAPUAHT Ne 1
1.Kakoit mun pazeumus y npecmuvlKalowuxcsa u nmuy,
1) mpsimoe pa3BuTHE
2) HempsIMOE Pa3BUTHE C TTOJIHBIM MeTaMop(o30M
3) HempsAMOE pa3BUTHE C HETIOIHBIM MeTaMop(ho30M
4) pa3Butue ¢ MmetaMopho3oM
2. Hazoseume 3apooviuiessliit 1UCMOK, U3 KOMOPO20 POPpMUPYIOMCA INUOEPMUC
KOoJicu u €20 npou3eoonbvle (6010Chl, KONbIMA U KOZMU MAEKONUMAIOUW{UX)
1) skronepma
2) sHTOZAEpMA
3) Me3oziepma
4) Hetipyna
3. Mnozoxknemounwiii mapo8uoOHslil 3apooblit ¢ 0OHOC/IOUHOU CHEHKOU U no-
J10CmbI0 6HYmMpU —
1) ractpyna
2) Gnactyna
3) Helipyna
4) bmacrouenb
4. Ilpu nenpamom pazeumuu HcuomHoe
1)  He NpOXOAMT psija MPEeBPALICHHUHA
2)  TOXO0KE Ha POAMTEILCKUN OpTaHU3M
3)  TPOXOAHUT psij MPEBpAIICHUN
4)  oTiHMYaeTCs OT POAMTEILCKOTO OPraHU3Ma TOJIKO pa3MepaMu
5. Hnoueuoyanvnoe pazsumue Hcugvlx Op2anu3moe Ha3vleaemcs
1)  dumoreHe3zom
2)  OHTOrCHE30M
3)  raMeTorcHe3oM
4)  OBOreHe3OM
6. Hazoeume mun pazeumus, 011 KOMOpPo20 XApaKkmepHo 001vuioe Kouye-
CMB0 HCemKa 8 ANYEKIIEMKAxX Ui 6HYmpuympoonoe pazeumue
1) mpsimoe pa3BuTHE
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2) HempsIMOE pa3BUTHE C TIOJHBIM MeTamMop(do3om
3) HempsiMOe pa3BUTHUE C HEMOJIHBIM MeTaMop(ho30M
4) pa3ButHe ¢ MeTaMopho30M
7. Hazoeume 3apooviuiesulii 1ucCmoK NO360HOYHbBIX, U3 KOMOPO20 hopmupy-
1omcesa Kodca, cepoue, Kpo8eHOCHble COCyObl, KOCIU
1) sxTomepma
2) sHTOJIepMa
3) me3oaepma
4) bnactyna
8. Hazosume 6axcHyr 0cO0E€HHOCH b, XAPAKMEPHYIO 0711 OPOOIeHUA
1) KJICTKHU IEATCS MHUTO30M
2) KJICTKH JCIIATCS O4eHb OBICTPO
3) oOpazyromiuecs npy JACICHAN KICTKH HE YBETHUUBAIOTCS B pa3Mepax
4) 9MCII0 KIICTOK MOCTOSIHHO YBEITUYHBACTCS
9. @opmuposanue opzanos 3apooviuia 6 pesyiomame Oupgepenuuposku Kie-
MOK U 3apo0bluiesblX TUCHKOE —
1) npoGiieHue
2) TracTpyIAIus
3) rucrorexes
4) opraHoreHes
10. Pazéumue, npu KOmopom u3 JUYUHOUYHBIX 000]104€K UIU mena mamepu
6bIX00UM OP2AHU3M HEOONbUIUX PAIMEPOE, HO 8 HEM 3AJ10IICEHbL 6C€ OCHOBHbIE OpP2a-
Hbl, C60UICMEEHHbLE 63DOCTIOMY OP2AHUMY, HA3bIEAEMCA
1) sMOprOHATBEHBIM
2) OpsIMbIM
3) HEenpsAMbIM
4) mocTAMOPUOHATLHBIM

BAPUAHT Ne 2
1. Kakoii mun pazeumus y niayeHmapHslx Mja1eKORUmMaroujux
1) npsimoe pa3Butue
2) HempsIMOE Pa3BUTHE C TIOJIHBIM MeTaMop(o30oM
3) HempsiIMOE pa3BUTHUE C HEMIOIHBIM MeTaMop(ho30M
4) pa3Butue ¢ MmetaMopho3oM
2. Hazoeume cnoii Knemok, Komopulii gpopmupyemcsa y 3apooviuia panvuie
0CManbHBIX
1) sxTonepma
2) sHTOJIepMa
3) me3oepma
4) Gnactyna
3. /Ieyx — unu mpexcioiinwlii 3apooviiu -
1) ractpyna
2) 6macryna
3) Heilpyna
4) 6macrorneinb
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4. Pazeumue, npu Komopom u3 Aiya 6vIX00um JUYUHKA, UMewuias 0o.ee

npocmoe cmpoenue, uem 63pociblil OPZAHUIM, HA3bIEAEM CA

1) HenpsIMBIM

2) 5MOpHUOHAILHBIM

3) npsMBIM

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

1) oHTOrEeHe30M

2) >MOpPHOHAILHBIM

3) mocTAIMOPHOHAIIEHBIM

4) mpsIMBIM pa3BUTHEM
6. Kaxoii uz mpex 3apooviutesvlx 1UCmMKO8 00pazyemcs no3xce 0CmanbHbvlX

1) skTomepma

2) sHTOIEpMA

3) me3oepma

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

1) skTomepma

2) PHTOJCpMA

3) Me3oaepma

4) bmacryna
8. Kakoit mun onmozenesa xapaxkmepeH 01 irooeil

1) mpsimoe pa3BuTHe

2) HeTpsIMOE Pa3BUTHE C TIOJIHBIM MeTaMopdo3om

3) HempsiIMOE pa3BUTHUE C HETIOIHBIM MeTaMop(ho30M

4) pazButue ¢ MmeTamopho3om
9. @opmuposanue mkaneil 3apooviuia 6 pezyibmame OupphepeHuuposKu Kiemox u
3apoobluLedbiX TUCHKOE —

1) npobiieHue

2) racTpyJIsAIus

3) rucrorexes

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

1) oTaM4YaeTcs OT POAUTEIHLCKOTO OpraHu3Ma (popmoi Tema

2) IOX0K Ha POJUTEIBCKUI

3) oTMYaeTcs OT POUTEIIHCKOIO OpraHu3Ma Crioco0OM MUTAHUS

4) oTiIMYaeTCs OT POJUTEIBCKOT0 OpraHu3Ma OKpacKou

Kiarou
2 BapuaHnTa ¢ BapuaHnTa
1 2 1 2
Ne Bonpoca Ne Bompoca
1 1 1 6 1 3
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2 1 1 7 3 1
3 2 1 8 3 1
4 3 1 9 4 3
S 2 2 10 2 2

Tema 2.4. 3aKOHOMEpPHOCTH HACJIEOBAHUSA
3ajaHus THIIOBLIE
CocrasieHue rioccapus.
CocraBbTe TIIOCCapuii C ONpPeCICHUAMH M0 TeMe «3aKOHOMEPHOCTH HacJe10Ba-
HUS», UCTIOJIB3YSl MaTepUaibl JEKIUNA, yUeOHUKH, CIOBApPH.
[IpumepHBI NTIEpeYeHb TEPMUHOB:
1. I'eneruka
2. T'en
3. AnbTepHAaTUBHBIE IPU3HAKH
4. Jlokyc
5. AnenbHbIe T€HbI
6. ['enorum
7. deHOTHUI
8. I'omosurora
9. I'ereposurora
10.loMMHAHTHBIN TTPU3HAK
11.PeneccuBHBIN MpU3HAK
12.MoHorubpuIHOE CKpEIIMBaHUE
13. IuruOpuaHOE CKpEIIMBaHKE
14 .TlonurubpuiHOE CKpEIMBaHUE
15. AHanuzupyroniee CKpelBaHue
16.CuerieHHOE HACIIEJOBAHNE

DpoHTAJIBHBIN ONPOC

1. Tlouemy cBOICTBa «HACIEICTBEHHOCTb» M «M3MEHYUBOCTHY» HA3bIBAIOT JIBYMS
CTOPOHAMH OJTHOW Menann?

KTO0 BIIepBbIE OTKPBLUT 3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB?
Yto TaKoe reH, reHOTHIT?

Ot 4ero 3aBucut heHoturn?

Kakue reHsl Ha3bIBAOT AJJIEIbHBIMU?

Chopmynupyiite 1-b1it, 2-0ii, 3-uit 3akoH Menaens?

[Touemy cBoM onbITEI MeHIETb TPOBOAMI HA TOPOXeE?

Yro Takoe aHANU3UPYIOIIee CKpeluBaHue?

. Kaxoit npu3Hak Ha3bIBaeTCsl JOMUHAHTHBIM, PELIECCUBHBIM?

10 Kaxoit oprann3m Ha3bIBa€TCsI TOMO-, TETEPO3ZUTOTHBIM?

WoNORWDN

TecTupoBanue

32



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

Ta, KOMIICTCHIIMI:
BAPUAHT Ne 1

1.Y ocoou c zenomunom Aaee oopaszyromcsa zamemal

a) AB, BB

0) AB, aB

B) Aa, AA

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

a) ¢heHoTur

0) renohoHA

B) rameTa

') TCHETUYECKUH KOJI
3. «Ilpu cKkpewyueanuu 08yx 20MO03U20MHBIX OPZAHUIMOG, PAZTULAIOULUXCA RO OOHOU
nape npu3HaxKos, Ho6oe NOKoJIeHUe ZUOPUOO8 OKAHCEM A eOUHO0OPA3HBIM U Dy0em
noxoJce Ha 00H020 U3 pooumeneil». IMo noaoHceHue WilCmpupyem

a) 3aKoH pacuieruieHus ['. Menaens

0) 3aKOH cLeIIEeHHOro HacienoBanus T. Moprana

B) paBwiio JoMuHupoBanus ['. Mennens

I') 3aKOH HE3aBUCUMOTO pactpeneneHus reos . Mennens
4. Ceoiicmeo opzanuszmoe nepeoasamp 0COOEHHOCHU CIPOCHUA U PA3GUMUA OM PO-
oumeneii K HOMOMKAM

a) HACJIEACTBEHHAs! N3MEHYMBOCTD

0) HeHacCIIeICTBEHHAs U3MEHYUBOCTD

B) U3MEHYUBOCTh

') HACJIEACTBEHHOCTh
5. Onpedenume zeHomun, coOepIcauiuil pazHovle auiieiu 00H020 2eHA

a) cc

0)AA

B)CC

r)Cc
6. «Illpu ckpewyueanuu 2udpuO06 nepeozo NOKOJeHUA MexcOy co00il Hadawoaemcs
pacuienjienue; 6H08b NOAGIAIOMCA 0COOU C pPeyecCUBHbIMU NPUSHAKAMU, COCMAG-
AUUE NPUMEPHO YemEEPMYIO YACHb OM 6C€20 YUCAA NOMOMKO8). IMO nonoice-
Hue unncmpupyem

a) 3aKOH CHEIJIEHHOTO HaclienoBanus T. Moprana

0) 3akoH pacmeruieHus I'. Menaens

B) 3aKOH HE3aBUCHUMOIO pactpeesieHus reHoB I'. Menaens

) IpaBWio JoMuHUpoBaHus I'. Menaens
7. Obwiee ceoiicmeo ecex Op2anu3IM0O8 NPpUOOPemams HoOGble NPUHAKU

a) pa3BUTHUE

0) pa3MHOXEHUE

B) U3MEHYUBOCTh

') HACJIEJICTBEHHOCTh
8. Onpeodenume zenomun, cooeprcauiuil 00UHAKOBbIE AJLIE]IU 00HO20 2eHA
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a) BB
0) BB
B) Cc
r) Aa
9. Ilpu3nak, Komopulil 6Heuwine y NOMOMCHEA He NPOABIAEMCA, HA3bIBACM CA
a) pelEeCCUBHBIM
0) TIOMUHAHTHBIM
B) F€TEPO3UTOTHBIM
I') TOMO3UTOTHBIM

10.0Onpeoenume peyeccusnulii zen
a) A
0)a
B)B
r)C

BAPUAHT Ne 2
1. «Kascoaa napa npuznaxkoe nacinedyemcs He3agucumo om opyzoii u oaem pacuien-
Jaenue 3:1». Imo nonosxcenue unnocmpupyem
a) 3akoH pacuierienus ['. Mengens
0) mpaBuiio qomuHUpoBanus . Mennaens
B) 3aKOH HE3aBUCHUMOTO pacnpeeneHus reHoB I'. Mennens
T') 3aKOH CIICTUIEHHOTO HacnenoBanus T. Moprana
2. I'enomun opeanusma, cooeprrcaujuil paznvie anneau 00H020 2eHa, HA3bI6ACHICA
a) TETEPO3UTOTHBIM
0) TOMO3UTOTHBIM
B) JOMHUHAHTHBIM
I') PEUECCUBHBIM
3. Onpedenume 20M03U2OMHbBLI 2EHOMUN
a)BB
0)BB
B) Aa
r)Cc
4. CosoKynHocmp ecex 2eH08 Op2anHu3ma
a) reHo(oH]1
0) amienp
B) (peHoTHIT
') TEHOTHUII
5. B ceoeii pabome I'. Menoenvb npumeHu1 mMmemoo CKpeuwyueanus pooumeibCKux
¢opm, paznuyarouwuxca no onpedeneHHblM RPUHAKAM, U HAOII00a] 3 NOAGIEHUEM
U3y4aemoviX NPU3HAK0E 6 pAde NOKONEHUl. Imom mMemoo Ha3vleaemcs
a) OMOXHUMHUYCCKUM
0) IIUTOTCHETHICCKUM
B) T€HEAIOTMYECKUM
) THOPUAOIOTUYECKUM
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6. Ilpu ckpewusanuu 08yx 20mMo3u20MHBIX OP2AHUZMOB, DA3TUYAIOUUXCA NO 0OHOU
nape npu3HaKos, H060e NOKOJIeHUe ZUOPUO0E OKAXHCEMCA eOUHO0OPA3HBIM U OyOem
noxoxce Ha 00H020 u3 pooumeeit’. Imo nonosxcenue uiIIOCMPUpPyem
a) 3aKoH pactieruienus I'. Mennens
0) 3aKOH CIICTNICHHOT0 HacieaoBanus T. Moprana
B) IIpaBUJIO IoMuHUpoBaHus I'. Menens
I') 3aKOH HE3aBHCHUMOTIO pacripejieiieHus reHoB ['. Mennens
7.0npedenume 2emepo3uzomHblil 2eHOMUN
a) BB
6)CC
B) B
r)BB
8. Cosokynnocmb 6HewHUX U 6HYMPEHHUX NPUZHAKOB OP2AHU3MA
a) dheHoTun
0) TEHOTHI
B) reHO(hOHT
I) aJUienb

9. Ckpewueanue, npu Komopom pooumebcKue hopmul paznudaromcs no 00Hou
nape npu3HaKoe, Ha3vléaenca

a) TUrUOPUIHBIM

0) MoUrHOPUIHBIM

B) TPUTUOPUTHBIM

') MOHO TMOPH/THBIM
10,/{na nposedenua ananuzupyrouie2o ckpeujueanus 0codb, 2eHOMuUN KOMOopoi He-
U38ecmen, CKpeujueaion ¢

a) TETePO3UTOTHOM

0) peliecCCUBHOM IreTepO3UTrOTHON

B) PELIECCUBHOI TOMO3UTOTOM

') JOMMHAHTHON TOMO3UTOTOM

Karou
° BApHAHTA ° BApHAHTA
1 2 1 2
Ne Bommpoca Ne Bompoca

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

Tema 2.5. CuenieHHOe HacjleJ0BaHHUE IPU3HAKOB
3aiaHus TUNIOBBIE
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CocrasJjieHue rijoccapusi.
CocraBbTe TJI0CCapUii C OMpPEACTICHUAMH MO0 TeMe «3aKOHOMEPHOCTH HaCJe10Ba-
HUS», UCTIOJIB3YSl MaTepUaibl JEKIUNA, yUeOHUKH, CIOBApPH.
[IpuMepHBIN EpEYEHb TEPMUHOB:
. AyTocombl
. Ilom oprann3zmos
. [TonoBbie XpOMOCOMBI
. CreruieHHOE HACJIEI0BaHKE MMPU3HAKOB
. I'omorameTHbI OJ
. I'ereporameTHspIN N0
. JlalbTOHU3M
. 'emodumus
. Myranus
10.Myrarennslit hakTOp
11.MoaudukanmoHHas U3MEHYUBOCTh
12.T'eHoTunuyeckas U3BMEHYMBOCTh
13.Hopwma peakiuu
14. BapuaiinoOHHBIN ps

O©CoOoO~NO OIS WN -

TecTrupoBanue
TunoBsie TECTOBBIC 3a/IaHUSI JJIsl OLEHKH YMEHUM, 3HAHUMN, MPAKTUYECKOTO OIbI-
Ta, KOMITETCHIIUN:
Bapuant Nel
1. Kapuomun uenosexa cooepicum
a) 20 map xpomMocoM
0) 21 mapy xpomMocom
B) 22 mapbl XpOMOCOM
r) 23 mapel XpoOMOCOM
2. Pacwennenue no npusnaky nonaa npoucxooum ¢ cOOMHOWIEHUU
a) 1:2:1
0)1:2
B) 2:2
r)1:1
3. B kakux cayuaax npusnaku nepeoaromcsa moibKo om omua K coliy?
a) MpH JOKAJIM3AIUU TeHa B X XpOMOCOME
0) mpu JIOKaJTM3aIii reHOB B X U Y XpOMOCOMAax OJTHOBPEMEHHO
B) IIpH JIOKAIU3aIuu TeHa B Y XPOMOCOME
') HET BEpHOTO OTBETA
4. I'omozamemHuui-camuypl

a) 6abouek
0) yenoBeka
B) MJICKOTTUTAIOIIINX
I') paKOOOOpa3HbIX
5. Kakue u3 nepeuucienHblX npU3HAaKoe céA3anst ¢ noaom?

a) JICBOPYKOCTb
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0) 6IM30PYKOCTh
B) reMouius
r)roayOoi 1BET rias
6. Kakoit mun nacnedosanusn xapakmepeu 014 2emopuiuu
a) ayTOCOMHO-JIOMUHAHTHBIN
0) ayTOCOMHO-PEIICCCUBHBIN
B) PEIIECCUBHBIN CIEIJICHHBIN ¢ X-XpOMOCOMOM
T') JIOMHUHAHTHBIN CHEIICHHBIN ¢ X-XPOMOCOMOM
1) CLETUIEHHBIN C Y -XpOMOCOMOM
7. Hazoeume npusnak, 3a Komopulii omeeuaem 0OMUHAHMHBLI A/11€/1b, PACHO-
JI0JCEHHBLIL 6 AYMOCOME Uesl06eKa
a) MPaBOPYKOCTh
0) pbIKHE BOJIOCHI
B) TOJTyOBbIe ria3a
I') 1aJIbTOHU3M
Bapuant Ne2
1. Xpomocomwvr o0unakossie y camua u camKu HA3b16AI0MCA

a) TMOJIOBBIC

0) aJIbTepHATUBHBIE
B) ayTOCOMBI
T') pELECCUBHbIE
2. Mysrcckoit non 'y uenogeka Ha3vleaemcs
a) TOMOTaMETHBIM
0) rereporaMeTHbIM
B) PELIECCUBHBIM
I') JIOMHUHAHTHBIM
3. Hocumenb zemounuu umeem zenomun
a) XHxH
0) XXM
B) X"Y
r) XYh
4. I'omozamemmuoi-camuypl
a) 4eJIoBeKa
0) mTHIY
B) MJICKOTTUTAIOIINX
') HACEKOMBIX
5. Kakue u3 nepeuucienHvblx npu3HaKoe céa3amnst ¢ noaom?
a) IpPaBOPYKOCTh
0) 6JIM30PYKOCTh
B) TeMO( U
r)Kapui 1BET ria3
6. Kaxoii mun nacnedoganusn xapakmepen 01 0a1bmoHuU3IMa
a) ayTOCOMHO-JOMUHAHTHBIN
0) ayTOCOMHO-PEIIECCUBHBIN
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B) PELECCUBHBIN CIEIMIEHHBIN ¢ X-XpOMOCOMOM
I') IOMUHAHTHBIN CIEIJICHHBIN ¢ X-XpOMOCOMOM
1) CHEIJICHHBIN ¢ Y -XpOMOCOMOM
7. Hazoeume npusnak, 3a Komopulii omeeuaenm 0OMUHAHMHBLI a/l1e/1b, PACHO-
JIOMHCEHHDLIL 6 AYMOCOME UeN08eKA
a) royOble TJ1a3a
0) ppIKHE BOJIOCHI
B) JIEBOPYKOCTh
) Kapue riasa

Kuarou
© BADHAHTA ° BapMaHTa
1 2 1 2
Ne Bommpoca Ne Bommpoca

1 r B 6 | A
2 r 0 7 a r
3 B B
4 a 0
S B a

IIpakTuyeckas padora Ne2 «Peuienue zenemuueckux 3a0au
Cm. Metonuueckne ykKa3zaHHs IO BBINOJIHEHHUIO MPAKTUYECKUX U J1A0OPATOPHSIX
pabot o muctmurmuinae «buonorusy/ coct. Ilerpukuna O.b., PKPUIIT, 2024 r.

Tema 2.6. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

TecTtupoBanue

TunoBbie TECTOBBIE 3aJaHUS JJI1 OLICHKU YMEHUW, 3HAHUW, IPAKTUYECKOTO OIIbI-
Ta, KOMIICTCHIIUM:

BAPUAHT Nel

1. I'panuyst usmenuusocmu npu3HAKa HA3b16AIOM

a) MOIU(PUKAITMOHHON N3MEHYMBOCTHIO

0) KOMOMHATUBHON U3MEHYHUBOCTHIO

B) HOPMOM peakiuu

') MyTallMOHHON U3MEHYUBOCTHIO
2. H3menuueocmos, Komopas 3ampazueaem 2eHOMUN, nepeoaenmcs no HAcl1e0cmay,
Hocum CIy4aiiHblil XapaKkmep, Ha3bl6aemcs

a) Mou(UKAIIMOHHON

0) HeHaCJIeICTBEHHOM

B) TEHOTUITUYECKON

I') KOMOMHATUBHOM
3. Ceazanwvl c uzmenenuem Hykieomuonoii nocieoosamenvnocmu /[HK oonozo zena

a) TOYKOBBIE MyTalluu

0) XpOMOCOMHBIE MYyTaIHH

B) TEHOMHBIE MyTalluu
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T') BHE3aITHbIE MYyTaIlUH
4. I'emeponnouodus -
a) YBEJIMYCHHUE YKCJIa XPOMOCOM KpaTHOE TarIOnIHOMY Habopy
0) UI3BMEHEHHE Yhciia XpOMOCOM, He KpaTHOE rarjIoniHOMYy Habopy
B) UI3MEHEHHUE YUCJIa XPOMOCOM
I') BOSHUKHOBEHHE MyTallUi
5. C HacmynnieHuem 3umbl y HCUBOMHOZ0 NPOUOULIO USMEHEHUE OKPACKU U 2)-
cmomot wepcmu. Hazoeume ghopmy uzmenuueocmu, npumepom Komopoii ciysHcum
IMO A6JIeHUE
a) MyTallMOHHAas
0) KOMOMHATHBHAS
B) MOAM(UKAITMOHHAS
r) cayJaitHast eHOTUIHYecKast
6. Bo3nukaem ¢ pezynvmame 00pa3zosanus y nOMoMKO8 HOBbIX KOMOUHAUUIL Yice
CYyULeCmayIiouiux 2eH08 8 npoyecce noa08020 PA3IMHOMNCEHUS
a) MOU(UKAIMOHHAS H3MCHUYMBOCTh
0) KOMOMHAaTHBHAS U3MCHUYUBOCTH
B) MyTaIlMOHHAs U3MECHUUBOCTh
') HOpMa PEaKIUN
7. Hoaunnouous -
a) YBEITMUCHUE YHCIIa XPOMOCOM KPAaTHOE TalIONAHOMY Habopy
0) UI3BMEHEHUE YUCIia XpOMOCOM, HE KPaTHOE rarjIoniHOMY Habopy
B) UBMEHEHUE YHCIIa XPOMOCOM
') BOBHUKHOBEHHUE MYTAaIIHK
8. Kakue mymayuu nepeoaromcsa nomomcmey moJibko npu noji060M pasmHoOICeHUU
a) COMaTHYECKHUe
0) reHepaTUBHBIC
B) JOMUHAHTHBIC
I') pELIECCUBHBIE
9. Kakasa gpopma usmenuueocmu nposaenaemcsa 6 ciedyrwuiem ciyiae: npu nooveme
Ha 00J1bULYI0 8bICOMY Y ATbNUHUCHIO8 8 KPOBU NPOU3OULNLO YEelUuYeHUe KOUuuecmea
IPUMPOYUMO8 U 2eMO2TI00UHA
a) MyTallMOHHas
0) KoMOMHATHUBHAS
B) Moau(dUKaIIMOHHAS
I) cioydaiiHasi peHOTHIHYEeCcKas
10. I'enomunuueckasn u3meH4UUBOCMb HA3bIBACHICA MAKIHCE
a) HACJICICTBCHHOW N3MCHYHBOCTHIO
0) HeHACJICICTBEHHON M3MEHUUBOCTHIO
B) KOMOMHATUBHON N3MEHUYMBOCTHIO
) MyTaIllMOHHOW U3MEHYUBOCTHIO
11. Oméop u cozoanue nHosvlx copmoe pacmenuil, ROPOO HCUBOMHBIX U WM AMMOB
MUKDPOOP2AHU3MOB C HYHCHBIMU YeS106€KY CEOUICMEAMU
a) TeHeTHKA
0) cenexius
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B) OMOTEXHOJIOTHS

I') KJIETOYHasi MHKEHepHUsI
12. Oméop, npu komopom npoucxooum evloe1eHue U3 UCXOOHO20 Mamepuand ye-
J1011 2PYNNbL 0CO0Ell C HeenameabHbIMU NPUSHAKAMU U NOYYeHUe OM HUX HOMOM-
cmea, Ha3vleaemcs

a) METOJUYECKUM

0) MaccoBbIM

B) OecCcOo3HATEIbHBIM

I') UHIUBUTyJIbHBIM
13. Uckyccmeennasa nepecmpoiika 2eHoma

a) CeJeKIUs

0) KJIETOUHAsI HH)KEHEPUs

B) OMOTEXHOJIOTHS

') T€HHasl UHXEHEPUs
14. Oméop, nposasnatowuiica é coxpanenuu 4en08eKoM Ha pa3oo ayuuiux ocooeil u
ynompeodienuu é nuuly Xyouiux 0e3 coO3HameabH020 HaMepeHus evleecmu o.ee co-
6epuLeHHYI0 NOPOOY UIU COPHL, HA3bIBACHICS

a) METOJUYECKUM

0) MaccoBbIM

B) OeCCO3HATEIBbHBIM

I') UHUBUTyJIbHBIM

BAPUAHT Ne2
1. Hzmenuueocms, komopasa 3ampazusaem ¢henomun, He nepeoaemcs HO HACNEO-
CMey, HOCUM NPUCHOCOOUMENbHBLIL XAPAKMEP K YCA08UAM CPEObl, HA3bl8ACM CA
a) MoIu(DUKAITMOHHON
0) HaclIeICTBEHHOM
B) TCHOTUITUYECKOU
I') KOMOMHABTUBHOM
2. Kauecmeennvie unu konuuecmeennsle usmenenus /IHK opzanuszmos, npueoos-
wue K U3MEeHeHUAM Ux 2eHOmuna
a) I3MEHYMBOCTD
0) MyTanus
B) IereHepanus
T') HaCJIeJICTBEHHOCTh
3. Ceazanvl c nepemewieHuEM y4acmKo8 XpomMocom
a) TOYKOBBIE MYTalIUH
0) XpOMOCOMHBIE MYTaIIUH
B) TCHOMHBIE MYyTaIllH
I)T€HHbIE MYTaIlUU
4. 3ainiyvl, obumarowiue ¢ CPeOHUX WUPOMAX, 3UMOI UMEION ZYCHLYI0 wepchb de-
1020 yeema, a nemom — 0oee peoKyro uiepcmo cepoz2o ueema. Hazoeume yeem
uiepcmu 3ai4OHKA, POHCOEHHO20 J1en oM
a) OenbIi
0) cepniii
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B) YEPHBI
r) Teno 0enoe, a XBOCT, VI U MOP/I0YKa - YEPHBIE
5. Kakue mymayuu nepeoaromcsa nomomcmey moabKo npu 6€2emamueHom pas-
MHOMCEHUU OP2AHUIMOB
a) COMaTU4YECKHe
0) reHepaTUBHBIC
B) IOMHUHAHTHBIC
I') PELIECCUBHBIE
6. Bo3nukaem 6 pe3yromame mymauuii
a) Mo (UKAITMOHHAS N3MEHUNBOCTh
0) KOMOMHATHBHAS H3MCHUYHBOCTH
B) MyTallMOHHAS U3MEHYHBOCTh
') HOpMa peaxkiuu
7. CeAazanwvl c uzmeHenuem 4ucia Xpomocom
a) TOYKOBBIE MYyTaIlUH
0) XpOMOCOMHBIE MYyTaIUH
B) TCHOMHBIE MYyTalllH
I') FEHHBIE MyTalluU
8. 3aiiyvl, odbumarowiue 6 cpeOHUX WIUPOMAX, 3UMOIU UMEIOM 2YCMYI0 ulepcmb 6eo-
20 yeema, a nemom — 0oJee peoKyio uiepcmp cepo2o yeema. Hazoeume gpopmy u3-
MEHUUBOCMU, NPUMEPOM KOMOPOU CIIYHCUN IMO AB/ICHUE
a) MyTallMOHHas
0) KoMOMHATHUBHAS
B) MO (pUKaIIMOHHAS
I) ciydaiiHasi peHOTHIHYECKas
9. Hazoeume uzmenuusocmov, KOmopas npaAKmMu4ecKu Onmcymcmeyem y opeanu3mos,
DAZMHOHCAIOWUXCA DECNOTIBIM CROCOOOM 6.11a200aPA MUMOMUYECKOMY 0eeHUI0
a) MyTallMOHHAas
0) KoMOMHATUBHAS
B) MOAM(UKAITMOHHAS
T) BHE3aIHas
10. Moougpuxkayuonnan uzmeHuu8oCHL b HA3LIBACMCA MAKIHCE
a) HACJIEICTBEHHOU U3MEHYMBOCTHIO
0) HEeHACJIeICTBEHHOM U3MEHYUBOCTHIO
B) KOMOMHATUBHON N3MEHUNBOCTHIO
') MyTaIllMOHHOW U3MEHYUBOCTHIO
11. Memoowst u npuemsl nonyueHus noae3HBIX 011 Ye106eKa NPOOYKHO08 U A6/IEHUIL C
HOMOWBIO JHCUBHIX OP2AHUIMOE
a) TeHHas UHKEHEepUs
0) cenexius
B) OMOTEXHOJIOTHS
T') KJICTOYHAS MHKCHEPHS
12. Oméop, oco3znanno nanpaenennslii Ha 6vl6edeHUE HOBO20 COPMA UL NOPOObL C
JHcenaemviMu Kauecmeamu, Ha3vleaemcs
a) METOIMYECKUM
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0) MacCoBBIM

B) OeCCO3HATEIbHBIM

I') UHIUBUTyJIbHBIM
13. Buipaujusanue Kiemok 6He 0p2aHu3mMa Ha CREYUAIbHBIX RUMAMEIbHBIX CPedax,
20€ OHU pacmym u pa3mMHONCAIOMCA, 00pa3ysa KyJabnypy mKaHu

a) TeHHas UHKEHEPUs

0) cenexius

B) OMOTEXHOJIOTHS

T') KJIETOYHAsT WHKCHEPUS
14. Omoéop, npu komopom npoucxooum evlioeieHue OmoOeIbHbIX 0Co0ell C Heea-
MmenbHbIMU NPUSHAKAMU U ROJIYYEHUE Om HUX NOMOMCIEd, HA3bl8Aem s

a) METOJIMYECKUM

0) MacCoBbIM

B) O€CCO3HATCIIHLHBIM

T') HHIUBUIYATbHBIM

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

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

3agaHusa THNOBbIE
Pemenne 3a1a4 Ha onpejaejieHue TUNA MYTAIMU TIPYU Tiepeade HACIEACTBEHHBIX
MPU3HAKOB, COCTABJIICHUE TEHOTUIMMTMYECKUX CXEM CKPEIIMBAHUS.
[IpuMepHBIE 3a1aHUS:
3aganmue 1.

B 1959 rony ¢paniysckuii yuensiidi XK. Jlexxen oOHapyx ui, 4To y JtoJen ¢ 00-
ne3npto Jlayna mmeercss numHss 2las xpomocoma. 1o 3ab0jeBaHue, CBA3aHHOE C
HapylIeHUEM YMCTBEHHOI'O pa3BUTHS. THUIHYHbBIEC NMPU3HAKU: MAJIIEHBKAM HOC C LIUPO-
KOM MEPEHOCHULIEH, TTOJYOTKPBITBIM POT, HU3KUM POCT, YMCTBEHHAsA OTCTAIOCTh. HacTo-
Ta poxkaeHus aeteit ¢ cunapomom ayna cocrapiser 1:500-700 HOBOPOKIEHHBIX.

YKaXUTE KAaKOW 3TO TUIl MyTalUHU:

A. TI'ennas

b. XpomocomHuas

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

63, (21214XX D
Cax > Canx D
CEDICTDICTIICTD

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

XY, 21+)

22 xp. 22 xp. FXp. 24 xp.
(21,21+Y)H(21+X) = (21,21, 21+XY) =(47. XY, 21+)

3axanmue 3.

[Ipu ceproBUIHO-KICTOYHON aHEMHH 3PUTPOILUTHI 1MOJ] MUKPOCKOTIOM HMEIOT Xapak-
TepHyl0 ceprooOpazHyr ¢opmy (popmy cepna). Mcmonb3ys pUCYHKH K 3aJaHUIO,
OTIpEIeNTUTE C KaKOW MyTallMel CBA3aHO JaHHOE 3a0oneBanue. OTBET apryMEeHTUPYHTE.
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Tpeonun- [lponnH- [lnyramuuoBas k-ta —IlmyramuHoBas
KHCJ/IOTa KHCJ/IOTa
- - - OTT -
Tpeonun- Ilponun - Bamuua - ['ryTamuHOBas
KHC/I0Ta
- TTA - ITA - LAL - UTT
A 1 n=si=1 ) I 1 1 1 1 ! 1 1 U 1 1 1
1 AT NI A T A S I T g T
n H " " " I " i " I i 1 H 1 1) " 1
T AAQTPFTATILLTTITIATIHOT A
Py g ey e e )
1 1 L L) :H 1 1 1 Sni T L I 1 1 ] I
A D e D AN T T L A S I T AN Y T
2 7 AADIAT AT MO T I L ATIHOTL 4
e T AN TRy T B | s B T
— .—\
1 L | 1 1 1 U L8 Uasi N 1 ! i 1 1 |
AT e IeA T oo AT o T A r -
S A A rTAr AT Er AT A
L T L T L (e e M e ke L1
’ -
1 1 LS 1 L 1 1 1 1 1 1 1 1
AT T A L A TlA IR ST A Y
4 3 1] i L i ] i ] ] i " i i
T Ir r T
R e e R
v
3ananmue 4.
Hcrnonb3ys TEKCT ¢ pUCYHKaMU HA30BUTE TUIBI XPOMOCOMHBIX MyTaruii. OTBeT 000c-
HYyHTE.
A3MeHeHHas XxpomMocoma 9 >
Otgenenue
HopmanbHas yuacTka W3meHeHHasn
XpoMocoma 9 XPOMOCOMbI XpoMocoma 22
(Ounagent-
HopmanbHas duiickan
Xpomocoma 22 g XpOMOCOMa)
| bt =g [I s é-wau
abl
O6pazoBalwmica
1 ) reH ber-abl

A) OcTpbIii MUEJIOUIHBIN JICHKO03
(pak KpoBM), CBSI3aH ¢ MyTanuen 22
XPOMOCOMBbI
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= v

cMHgPOM T~
KOLWAYBLETO Kil/lKA/ 1

b) Cunapom komaubero kpuka (cuHapom Jle:xkeHna)-xpoMocoMHoOe 3200.1eBa-
HHe, CBSI3aHHOe ¢ MyTanueil S xpomocombl. CBOe Ha3BaHUE CHHAPOM MOJTYYHJI M3-
3a XapaKTepPHOro0 KPUKA pedeHKa (6bICOKUIl, NPOH3UMENbHBLL Naai), KOTOPbIH
HANIOMHMHAET MAYKAHbE KOMIKH. JTOT CUMIITOM O0bsICHAETCHA e()eKTOM B Pa3BHU-

THU TOPTAHHBIX XPSAIIEi.

A |AE -
Ar'BEBEIOE
[ —— O
J"i : i_B
B

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

Tunvl XpOMOCOMHBIX MYMAYULL’
1) nenemnus

2) DyTUTAKAIIS

3) uaBepcus

4) TpaHcloKaIus
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IIpakTuyeckass padora Ne3 «H3yuenue MoOupukayuoHHol uIMeHUUGOCMU.
Ilpcmpoenue eapuayuonnoi Kpueoin)

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

Paznen 3. Teopus 3BoIonMH
Tema 3.1. UcTopusi 3BOJIONMOHHOIO Y4eHUsi. MUKPOIBOIIOIUSA

DOpoHTATBLHBIN ONIPOC

1. KakoBa posb eCTECTBEHHOTO 0TOOpA B 3BOJIOLUU?

2. B yeM cX0JICTBO M pa3jinyue MPOLIECCOB €CTECTBEHHOTO U UCKYCCTBEHHOI'O OT-
6opa?

3. I[louemy oauH BUJ OT IPYroro MOKHO OTJIMYUTH TOJIBKO MO COBOKYITHOCTH
pazHooOpa3HbIxX KputepueB? Kakue kputepun BaMm KaxyTcsi HanOosee BaKHbIMU?

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

5. IlpuBeaute mpuMeEpPsI NOIMYJSIUNA PACTEHUN U KUBOTHBIX, KOTOPBIE BBl BCTpE-
yanu B npupojie. OT 4ero 3aBUCUT YHUCICHHOCTb 0COOEH B ATUX MOIMYJISLIMIX?

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

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

8. HazoBute ocHOBHbBIEC (PAKTOPHI IBOJIIOIUU.

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

10.ITouemy OHM KHUBOTHBIE UMEIOT SIPKYIO, IE€MACKHUPYIOIIYI0 OKpPAacKy, a Apy-
rue, Ha00OpOT, - MOKPOBUTEIHCTBEHHYIO?

11. B ueM CymiHOCTh OTHOCHTENIBHOCTH JIFOOOTO IMPUCIIOCOOJICHUS K YCIIOBUSAM
obutanus? IIpuBenure npumepsl.

12. Onumure 4epThl TPUCTIOCOOJICHUS K Cpelie OOMTaHUs Y KakTyca, elid, Bep-
0J1r0/1a, MOP3Ka, UCTIOJIb3YSI MOP(HOIOTHYECKUN KPUTEPHIA.

13. Kakoii yueHblif MOCTPOUII IEPBYIO HAYUHYIO KJIACCU(PUKAIIUIO0 OPTraHU3MOB?

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

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

16. B ueM cymHoCTh 3BOMOIIMOHHON Teopun Y. [JapBuna?

3ajaHusi TUIIOBBIE
CocrasieHnue rioccapus.
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CocraBbTe TJI0CCapuil C ONMpEAEICHUsIMH 110 TeME «3aKOHOMEPHOCTH HACIIEI0BA-

HUS», UCTIOJIB3YSl MaTepUaibl JEKIUNA, y4UeOHUKH, CTOBApPH.
[IpuMepHBIN NEpEYEHb TEPMUHOB:

Bboprba 3a cyiecTBoBaHue

EcrectBennsbIit 0TOOD

Crabunuzupyonuii oréop

Ju3pynTUBHBIN 0TOOD

JIBroKymuii oToop

JlapBuHHU3M

Bunx

DBoJIIOIHUA

. MukposBoonus

10.TTomymsrumst

11.BunooOpa3zoBanue

12.T'eorpaduueckoe B1a000pa3oBaHue

13.DOkonoruueckoe BUa000pa3oBaHue

14.T'enodoH OMYJISIIAH

CcoNOOR~ODE

TBopueckoe 3agaHue

Pa3pa0orka JieHThbl BpeMeHH Pa3BUTHUS SBOJIOIMOHHOTO YUECHUS

[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Taxoke JICHTY BPEMCHU MOKHO COCTAaBHUTb Ha TCTPAIHOM, aJ'IB6OMHOM, BaTMaH-
CKOM JIUCTE, B DJIGKTPOHHOM (hopmate

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

Cm. Metonuyeckne ykazaHHs IO BBIMOJTHEHHUIO MPAKTUYECKUX U JIAOOPATOPHSIX
paboT no aucuuruirHe «buonorusy/ coct. Ilerpukuna O.b., PKPUIIT, 2024 r.

Tema 3.2. MakposBoJironus. Bo3HUKHOBeHNe U pa3BUTHE *KU3HU Ha 3emJie

Bonpocekl auckyccun(UCnosib30BaHUE apryMEHTOB, OMOJIOrMYECKON TEPMHUHOJIO-
'MW U CUMBOJIMKH ISl JOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX
rpymn)
1. ITouemy npeacTaBieHHs] O OOKECTBEHHOM MPOUCXO0XKJICHUU KU3HU HEIb3s1 HU
NOJATBEPIUTh, HU OTIPOBEPTHYTH?
2. [IpuBenuTe BO3MOMKHBIE TIOBOJABI «3a» U «IIPOTUBY TMIOTE3bI MAHCIIEPMUHU.
3. Kakyto u3 Teopuii mpouCX0KIeHUS KU3HHU BbI CUNTAETE HanboJiee mpaBauBoil?
OOBbsCHUTE CBOIO TOUKY 3PEHUS.
4. OOBsicHUTE, IOYEMY B HACTOSIIEE BpeMsl Ha Halllel IIaHeTe HEBO3MOXKHO 3a-
POKJIEHUE KU3HH U3 BELIECTB HEOPraHUYECKON MPUPOJIBI.
5. Kak BbI cunrtaere, moyeMy MMEHHO BOJBI NEPBUYHOIO OKE€aHA CTAIM CPEAOM
pa3BUTHUS )KU3HU?
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6. Kak MOXHO OOBSICHUTH CYIIECTBOBAaHME HA 3eMJIC )KMBBIX OPTAaHU3MOB Pa3HOU
CTENEHU CIIOXKHOCTH?

7. MoxeT 11 ynpouieHrue CTPOEHUsI CIOCOOCTBOBATh OMOJIOTUYECKOMY MTporpec-

cy Bunaa? IloscHute Ha mpuMepax.

. [IpuBenuTe nOKa3aTenbCTBA HEOOPATUMOCTH IBOJIIOIIMOHHOTO TIpolLiecca.

9. Kakue 5BOJIOLMOHHBIE MPEUMYIIECTBA JA€T MEPEX0]i PACTEHUN K CEMEHHOMY
Pa3MHOKEHUIO?

10. Kakue apoMopdo3bl BBl MOXKETE BBIACIUTH y MiekonuTatomux? [louemy
BbI TaK CUMTAETE.

11.  JlokaxkuTe, 4TO BUJBI ACHCTBUTEIBHO PEAILHO CYIIECTBYIOT B IPUPO/IE.

12. Tlodyemy Ba)XHO COXpaHSATh T€HO(OHIIBI HBIHE CYIICCTBYIOIINX BHUIOB pac-
TeHUI U )KUBOTHBIX? Kakue Mepsl clielyeT npeAnpuHsTh sl 3TOro?

13. IlpuBemute u OOBSCHUTE TMIPUMEPHI OMOIOTHUECKOTO MPOTpecca U perpec-
ca.

14.  JlokaxkuTe poJICTBO OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII (3€MHO-
BOJIHBIC, TPECMBIKAIONTUECS, TITUIIBI, MJICKOTUTAIOIIHUE)

oo

TBopueckoe 3agaHue

Pa3paboTka jieHTbl BpeMeHH BOZHUKHOBEHUS U PA3BUTHS )KU3HU HA 3EMJIE

[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Taxke JIGHTY BPEMEHHM MOXKHO COCTaBHTh Ha TETPAJHOM, aIbOOMHOM, BaTMaH-
CKOM JIMCTE, B 3JIGKTPOHHOM (opmaTe

Tema 3.3. IIpoucxokaeHue 4eJI0BEeKAa — AaHTPOINIOTeHe3

DOpoHTATBHBIN ONIPOC

1. Kakue nmpu3Haku ABISAIOTCS OOIMIMMHU ISl YEJIOBEKA U 4eJ0BEKOOOpa3HbIX 00e-
3bsiH? Kakue npu3Haky MpUCYyIM TOJIBKO YEIIOBEKY?

2. IloueMy COBpEMEHHBIX YETOBEKOOOPa3HbIX 00€3bsIH HEIb3S CUUTATh MPEAKAMU
yenoBeka?

3. Kak cBsi3aHO pa3BUTHE MO3ra U COBEPUICHCTBOBAHUE OpyAuM Tpyaa’?

4. JlokaxuTe, 4TO BCE YEJIOBEUECKHUE pachl MPUHAAIEKAT K OJHOMY BUIY - Yerno-
BEK pa3yMHbId. OOBSICHUTE HECOCTOSITEILHOCTD Pacu3Ma.

5. Kak BbI cuntaere, Oy1yT U yCUIIMBATHCS WM CTJIAKUBATHCS PACOBBIE TPU3HA-
KH B OyayImieM yenoBeueckoM obmiectBe? OO0OCHYHTE CBO€ MHEHUE.

TBopueckoe 3agaHue

Pa3paboTka JieHTbl BpeMeHH MPOUCXOXKICHUS YeJIOBEKA

[Ipu pazpaboTke peKOMEHIYETCS UCIIOIb30BaTh HHCTPYMEHTHI:

Time.Graphics.ru

Takke JIGHTY BPEMEHHM MOXKHO COCTaBUTh Ha TETPaJHOM, aThbOOMHOM, BaTMaH-
CKOM JIUCTE, B DJIGKTPOHHOM opmaTe
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Pa3nen 4. Dxoaorus

Tema 4.1. Ixos0ornueckne GakTopbl U Cpeabl ;KU3HA
TecTupoBanue
TunoBbie TECTOBBIC 3aIaHUSI JJIsl OLEHKH YMEHUM, 3HAHUMN, MPAKTUYECKOTO OIbI-
Ta, KOMITETEHIIUN:
BAPUAHT Ne 1
1. Omnowenusa napazuma u X03AUHA COCMOAN 8 MOM, YO RAPA3UM
a) BCTYIIaeT B CHMOMOTHYECKUE CBSI3U C XO3STMHOM
0) IPUHOCHUT Bpe, HO OOBIYHO HE MPUBOAUT K OBICTPON THOETH X035MHA
B) CTAHOBUTCSI KOHKYPEHTOM JIJIS1 XO3sITHA
T') BO BCEX CIy4asiX MPUBOJIUT K THOEIH X035iMHA
2. Ilpumepom Kakux OuOmMuUYECKUX OMHOUIEHUIL AGTAIOMCA OMHOUIEHUS 63DOC0
el u npopocmka depesnl
a) cumMbuo3a
0) HeWTpanu3zMa
B) XUIIIHUYECTBA
') KOHKYpEHIIUU
3. Buomuueckue omnouienusa, npu KOMOPvLIX 0OHU OP2AHUZMbL RUMAIOMCA OPY2U-
MU, HACMuU2aa u 3amem youeas ux, HaA3vleaOm
a) MyTyaJau3mMoM
0) HaXJICOHUYECTBOM
B) XUIITHUYECTBOM
T) Mapa3uTU3MOM
4. Paspywiumenu op2aHuuecKux eeuiecme
a) MPOAYLEHTHI
0) KOHCYMEHTBI
B) PEAYLICHTHI
T') IPOIYIIEHTHI
5. Kmo u3 nepeuuciennpix op2anuzmos OmHocumcsa K npooyuenmam
a) KopoBa
0) KJIeBep JTYroBOM
B) OebIil Tpu6
I') YEJIOBEK
6. Bce sicusvie cyujecmea na 3emie cyuwiecmeyiom 01a200apa OpeaHuYecKomy eeuje-
cmey, CO30aHHOMY 6 OCHOEHOM
a) rpubamu
0) dKUBOTHBIMU
B) OaKTepUsIMU
I') paCTCHHUSIMU
[. Kaxue chaxmopul nazvigarom anmponozenHvimu
a) CBSI3aHHBIE C JICSITEILHOCTHIO YeJIOBEKa
0) abMOTHUYECKOTro Xapakrepa
B) OMOTHYECKOTO XapakTepa
r) ompejaesnstonue GyHKIHOHUPOBAHNE arpoOLIEHO30B
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8. Ilpucnocobenuem K Hcu3nu 6 HA3eMHO-6030YUIHOIL Cpede ABNAECMCA
a) JIETOYHOE JIbIXaHHE
0) >)xabepHoe JbIXaHHE
B) obTekaemas (hopma Tesa
T') IPSIMOXOXKICHUE
9. Bce ghaxkmopul sHcueoil u Hexcueoli npupoosl, 6030eiicmayouiue Ha ocoou, nony-
AAYuU, 6UObL HA3HLEAIOM
a) aOMOTHYECKUMH
0) OMOTHYECKUMU
B) 9KOJIOTUYECKUMU
') aHTPOIOTE€HHBIMU
10. B3aumoommuoutenus co cpeooi ooumanus usyuaem
a) Mopgotorus
0) reHeTHKa
B) CHCTeMaTHKa
T') 9KOJIOT U
11. B kakoit cpede odbumarom camwie pazymHole HcU6OMHbLE
a) B HA3€MHO-BO3/yIIIHON
0) B moj3eMHOM (TI0YBA)
B) B BOJIHOMU
T') B )KUBBIX OPTaHU3Max
12. K abuomuueckum pakmopam omuocsam
a) MoJIpbIBaHNE KabaHaMK KOPHEH
0) HaleCTBUE capaH4u
B) 00pa30BaHKE KOJIOHUI MTHUIL
') OOMJIBHBIN CHETOIIa

BAPUAHT Ne2

1. Ilpumepom Kakux OuomuyecKux OMHOUIEHUI AGIAIOMCA OMHOUIEHUS YIHCA U J1A-
2YUiKuU

a) MyTyaJiu3ma

0) HeWTpanu3zMa

B) XUIIIHUYECTBA

I') KOHKYpEHUUU
2. Coemecmnoe ooumanue 08yx ocooeii, HenocpeoCmeeHHO He 83aAUMOO0eIIC BYIOULUX
MedHcoy co00ll U He 0KAa3blearuwux 0py2 Ha 0py2a HUKAKO20 6030elicmeus, Ha3blearom

a) CUMOMO030M

0) XUITHUYECTBOM

B) HEUTpAIU3MOM

I') Mapa3uTU3IMOM
3. Mescoy nocem u 3yo0pom nabawoaemcsa KOHKYypeHyus, maxk KaK onu

a) MUTAIOTCS CXOJTHOW MHUILIEH

0) IMEIOT MPUMEPHO OJIMHAKOBBIC TTAPAMETPHI TeJIa

B) UMEIOT HEMHOTOUNCIIEHHOE TTIOTOMCTBO

') OTHOCSITCS K KJIACCY MJICKOTIMTAIOIIINX
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4. Ilompebumenu opeanuyuecKozo 6euwiecmea Heueblx Op2anu3mMos
a) KOHCYMEHTBI
0) peayIeHThI
B) ITPOAYLICHTHI
T') aBTOTPO(DBI
5. K opeanuzmam ¢ agmompohuolm munom numanus OMHOCAMCs
a) BBICIIIUE PACTECHUS
0) )KUBOTHBIEC
B) TpUOBI
r) 60JIe3HETBOPHBIE OAKTEPUH

6. Opeanuwnm, numarouwiuecs 2omoeobimu op2aHuiecKumu eeuiecmeamu, OmHocam-

ca K
a) aBTOTpodam
0) mpotyrieHTamMm
B) rerepoTpodam
r) XemoTpodam
[Abuomuueckuii hakmop — smo
a) U3MEHEHHE TeMITepaTyphl BO3AyXa MO CE30HaM
0) ocyrieHre 60JI0T YEITOBEKOM
B) BBIpyOKa YEJIOBEKOM JIEPEBLEB B JIECY
T') MOeJaHNE XUITHUKOM JKEPTBBI
8. Ilpucnocobaenuem K Hcu3Hu 6 600HOI cpeoe AGIACHCA
a) JIETOYHOE JIbIXaHHE
0) >xabepHOE JbIXaHUE
B) oOTekaemas (popma Tena
I') NPSMOXOKIECHUE
9. Tepmun «3K0102UA» NPEONOICUI
a) O. I'ekkenb
0) ApucToTelb
B) U. JlapBuH
r) B.W. Bepnaackuii
10. B ammocgpepe cooeprcumca A21%
a) KUCIIOpoJia
0) azoTa
B) aproHa
') 030Ha
11. Ilpucnocodnenuem K yHcusnu 6 nouee a6aaemcs
a) penyKIusi OPraHOB 3PEHUS
0) »xabepHOe JAbIXaHue
B) XOpOIIEE 3pEHUE
T) IPSIMOXOXKIECHUE

12. B kakoii cpede opzanbl ONOPHO-08UZAM ENIbHOU CUCH EMbL HCUBOMHBIX U ONOPHOIL

cucmembl pacmenull uUMelom Haugvlcuiue pa3eumue
a) B HA3€MHO-BO3/yILIHON
0) B moa3eMHOM (TI0YBa)



B) B BOJITHOMU
T') B )KUBBIX OpraHu3Max

Kuarou
° BapUaHTa ® BAPHAHTA
1 2 1 2
Ne Bommpoca Ne Bommpoca

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

Tema 4.2. Ilonyasuus, coo01IeCTBA, IKOCUCTEMBI
3ajaHus TUIIOBBIE
CocraBiieHne cxeM KpyroBopoTa BeliecTB
PaGoTa mMoxeT MpoBOAUTCS MHAWBUAYAIbHO WM B MUKporpymmax (2-3 uesnose-
ka). TemaTuka cxeMbl 33J]a€TCs TIPEToIaBaTelIeM.
Bo03MOXHBIE CXEMBI:
KpyroBopot BoibI B Ipupo/ie
KpyroBopot kucnopoaa B npupojie
Kpyrosoport yrieposia B mpupoae
Kpyrosopot a3ora B npupoje
KpyroBopot sHepruu B mpupojie
KpyroBoport BemecTs B jecy
KpyroBopoT sHepruu Ha NIIIEHUYHOM T10JIe

NogabkowbdPE

IIpakTuueckasi padora Ne5 «Kpyzoeopom eéewecme u Inepeuu 8 IKocucmeme)
CMm. Meroauueckue yKa3aHHUsS 10 BBIOJHEHUIO TPAKTHUUYECKUX MU Ja0OpaTOPHIX
paboT no aucuururHe «buonorusy/ coct. Ilerpukuna O.b., PKPUIIT, 2024 r.

Tema 4.3. buocdepa - ri00a7IbHAs IKOJIOTHYECKAS CHCTEMA

Bonpocs! guckyccuu

1. K kakomy Tumy BemiectBa 6mochepbl MOXKHO OTHECTH SHTapb, OMABIIHNE JIH-
CThs1, TOp(, MBUTBILY PACTCHHIA, TAYTUHY?

2. OxapakTepu3yiTe OpraHu3Mbl, KOTOpbIE OOMTAIOT BOJIM3U I'paHull Ouochepbl.
Kak BbI cunTaere, KakuMH CBOMCTBaMH JTOJKHBI 0071a/1aTh TaKUE OPTaHU3MBbI?

3. Kakos Bkitan B.W. BepHajckoro B pa3BuTue yueHus o ouochepe?

4. KakoBo BIHSHHE KUBBIX OPTraHU3MOB Ha II100aJIbHbIE KPYTOBOPOTHI BEILIECTB B
npupoje?

5. O0OBscHUTE, KaK MPOUCXOJUT KPYTrOBOPOT KUCIOpPOAa, yriiepoaa B ouocdepe.
CocTaBbTe COOTBETCTBYIOILIYIO CXEMY.
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6. Kak cka3piBaeTcst Ha COCTOSTHUM OMoCc(epbl YHUUTOKEHUE JTECOB?
8. Kakoe 3HaueHue MMeeT n3yuyeHue 0COOEHHOCTEH CTPOEHUS U JKU3HEIesITelb-
HOCTH OPTaHU3MOB JJIsl HAYYHO-TEXHUYECKOT0 Iporpecca?

TecTupoBanue
TunoBbie TECTOBBIC 3a/laHUS JUIsl OLIEHKH YMEHUM, 3HAHUH, MPAKTUYECKOTO OIbI-
Ta, KOMITETEHLIUN:
BAPUAHT Ne 1
1. Alenenun kpyzoeopoma eeujecme u IHEPeUU, RPOUCXOOAUUE NPU YUACHIUU HCUBHIX
OpP2aHU3IMO08, U3YUAIOM HA YPOGHE
1) 6uocdheprom
2) GUOTEOIEHOTHYECKOM
3) mOMyIAIMOHHO-BUIOBOM
4) opraHu3MEeHHOM
2. B npeoopazosanuu ouocgeput 2nasuyto ponv uzparom
1) »uBbIE OPraHNU3MBbI
2) OUOPUTMBI
3) KpyroBOpOT MUHEPATHHBIX BEIIECTB
4) mpo1iecchl CaMOPETyYIISIITUU
3. Buocgpepa agnaemca omxkpouimoii cucmemoil, makK Kak oHa
1) ciocoOHa K caMOperysiuu
2) criocoOHa U3MEHSATHCSA BO BPEMEHHU
3) COCTOMT U3 DKOCUCTEM
4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIIECTB
4. B ouocghepe ouomacca s«cusommuuvix
1) BO MHOTO pa3 npeBbIIAeT OMOMaccy pacTeHU
2) paBHa Obuomacce pacTeHUn
3) BO MHOT'O pa3 MEHbIIIE OMOMACChI PaCTCHHI
4) B OTIeNbHBIC MTEPUOIBI TIPEBBIIIAET OMOMACCY PACTEHHUI, a B IPYTUE HET
5. /Kueoe seuwgecmeo o6uocgepvl naanemul - 3mo coO80KynRHOCHb 6Cex
1) Bcex pacTeHuil U )KUBOTHBIX
2) MHOTOKJIETOYHBIX OPraHU3MOB
3) MUKpOOpPTraHU3MOB
4) )KUBBIX OPTAaHU3MOB
6. Ob6onouka 3emau, HACENEHHAA HCUBLIMU OP2AHUIMAMU U NPEOOPA30BAHHAA UM,
Ha3bleaemcs
1) rugpocdepa
2) nutochepa
3) Hoocdepa
4) ouocdepa
[. Haubonvwana Konyenmpayus »#cueo2o0 eeuiecmea Hadaoaemcs
1) Ha cTeiKe aTMOCdepbl, TUIPOCcPEpbl U TUTOCHEPHI
2) B HIDKHUX CJIOSIX TUZIPOChepbl
3) B BepXHUX CIOsIX aTMOC(hEpHI
4) B mutocdepe Ha riayoune 200 m
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8. /Ku3nv na 3emne neeo3modcna 6e3 Kpyzoeopoma eeuiecma, 8 KOmopom pacmenus
6bINOIHAIOM POIlb

1) pa3pyiuTesneit OpraHMuecKuX BeIIeCTB

2) UCTOYHHMKA MUHEPAIbHBIX BEIIECTB

3) mpousBoAMTENIEH OPTaHUYECKUX BEIIECTB

4) notpeduTtenel opraHuYeCcKrux BEIIECTB
9. Ocnosamenem yuenusn o 6uocgepe agnaemcsn

1) B. Joxyuaes

2) 3. I'ekkenb

3) B. BepHanckuit

4) Y. lapBun
10. Yemoiiuueocmo ouocehepuvr obecnevusaemcs

1) reOMarHUTHBIMU SBJICHUSMUA

2) X035UCTBEHHOM JESATEIBHOCTHIO YETIOBEKA

3) atmMmochepHBIMU SIBJICHUSIMU

4) KpyroBOpOTOM BEIIIECTB
11. Cosokynnocms nesxncusvix mes, 00pa3zoeanHbvIX 6 pe3yibmame HcuzHedesameabHo-
CHU JHCUBBIX OP2AHUIMOB

1) ®uBOE BEIIECTBO

2) KOCHOE BEIIECTBO

3) OMoreHHoe BEIIECTBO

4) OMOKOCHOE BEIIIECTBO
12 Okucnenue u 6occmanogienue pasnuuHbIX 6eU{ECHIE C NOMOULBIO HCUBHIX OP2a-
HU3MO8

1) razoBas (pyHKIMS KMBOTO BEUIECTBA

2) OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS (DYHKIIUS )KUBOTO BEILIECTBA

3) GmoxumMuueckasi GyHKIUS )KUBOTO BEIIECTBA

4)KOHIICHTpalIMOHHAS (YYHKITUS )KUBOTO BEIIECTBA

BAPHUAHT Ne2

1. Heodxo0umoe ycnogue coxpanenus pasnogecus 6 ouocgepe

1) sBOIOIMSI OPTaHUYECKOTO MHUpPA

2) 3aMKHYTBI KPYTOBOPOT BEUIECTB U SHEPTUU

3) ycuseHue NPOMBIIICHHOW U CHUKEHUE CEeTbCKOXO3SIMCTBEHHOM ESITEIbHOCTH
YeJioBeKa

4) ycuneHue cellbCKOX03IMCTBEHHON M CHUYKEHHE MTPOMBIIUIEHHON e TENbHOCTH
YeJioBeKa
2. Yemoiutuueocmsb ouocghepuvl kax 2noo6anbHoil IKOCUCH EMbL ONPEOEACmCA

1) paznooOpa3uem ee BUI0BOIO COCTaBa

2) KOHKYpEHIIUEN MEX Ty OpraHu3MaMHu

3) monyJasMOHHBIMH BOJIHAMU

4) 3aKOHOMEPHOCTSIMU HACIIECTBEHHOCTH U U3MEHYMBOCTU OPTaHU3MOB
3. Ilo B.U. Bepnaockomy Kuciopoo aeasaemcs 6euiecmeom

1) >xuBBIM

2) OMOKOCHBIM
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3) GUOTreHHBIM

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

1) ’*uBbIE OpraHNU3MbI

2) OUOPUTMBI

3) KpyroBOpOT MUHEPAIbHBIX BEUIECTB

4) npo1ecchl CaMOPETyIISIIIUU
5. Akkymynayusa snepeuu Connuya u ee nocieodyouiee nepepacnpeoeieHue mexicoy
HCUBBIMU KOMNOHEHMamu ouocgepol

1) razoBas (pyHKITHS )KHBOTO BEIIECTBA

2) sHepreTuyeckasi GyHKITUS )KUBOTO BEIIECTBA

3) 6uoxumuueckas QyHKIUS )KUBOTO BEIIECTBA

4)KOHIIEHTPALIMOHHAsA (DYHKIIUS )KMBOT'O BEIIECTBA
6. B coomeemcmeuu c npeocmasnenuamu B.U. Bepnaockozo k 6uokocHvim menam
omuocam

1) mouBy

2) 1mose3HbIe UCKOTIaeMbIe

3) ra3el aTMocdepbl

4) >KUBOTHBIX
[. Bepxnaa zpanuya ouocghepvl naxooumca na evicome 20 Km om nosepxmHocmu
3emau, maxk Kak mam

1) OTCYyTCTBYET KHCIOPOA

2) OTCYTCTBYET CBET

3) odeHb HHU3Kas TEMIIepaTypa

4) pa3MeliaeTcsi 030HOBBIN CJION
8. Iloooepocanuro pasnosecusn ¢ ouocghepe, ee yea10CMHOCMU CROCOOCMEyem

1) coxpanenue 6MopazHO0Opa3us

2) BCEJIEHUE HOBBIX BUJOB B SKOCUCTEMBI

3) co3gaHue arpod’KOCUCTEM

4) pacuupeHue IIoIaan 3eMellb, 3aHITHIX KYJIbTYPHBIMH PACTCHUSMH
9. Buocgpepy cuumarom ounamuueckoil cucmemoil, max KaKk ona

1) cmocoOHa K caMOperyJIsIiiuu

2) criocoOHA U3MEHSITHCS BO BpEMEHHU

3) COCTOHT U3 DKOCUCTEM

4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIIECTB
10. Buonocuueckum Kpy2060pomom Ha3bleaemca HenpepvleHoe 0BUNCCHUE BeUleCm
Medncoy

1) MUKpoopraHu3Mamu ¥ rpudamu

2) pacTEHUSIMU U TIOYBOU

3) )KUBOTHBIMH, PACTEHUSIMA U MUKPOOPTraHW3MaMHU

4) pacTeHUSAMH, )KUBOTHBIMH, MUKPOOPTaHU3MaMH U TTIOYBOU
11. Kocnoe éewiecmeo — asmo co80KynHocmo 6cex

1) HeXKUBBIX TeJ, O0Pa3yIOIIUXCS B pe3yJIbTaTe MPOIIECCOB, HE CBSI3aHHBIX C Jes-
TEIHHOCTHIO KUBBIX OPTaHU3MOB
2) MHOTOKJIETOYHBIX OPTaHU3MOB
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3) COBOKYITHOCTb HEXHBBIX T€Jl, 00pPa30BaHHBIX B PE3yJIbTaTe KU3HECATEIbHOCTH
KUBBIX OPTaHU3MOB
4) >)KUBBIX OPTaHU3MOB
12. Cnocobnocmov uzmenamsv u noOOEPHCcUBAMb ONPEOENEHHbLIL 2A308blil COCMAB
cpeovl 0dumanua u ammocgepul 6 yeaiom
1) Guoxumuueckast GyHKIUS )KUBOTO BEIECTBA
2) sHepreTuyeckasi (yHKIUS )KUBOT'O BEILIECTBA
3) ra3oBast pyHKIIHS KUBOTO BEIIECTBA
4)KOHIIEHTPALIMOHHAS (DYHKIIUS )KMBOT'O BELIECTBA

Kuarou
2 BApHAHTA 1 ) ° BApHAHTA 1 )
Ne Bonpoca Ne Bonpoca
1 1 2 / 1 4
2 1 1 8 3 1
3 4 3 9 3 2
4 3 1 10 4 4
5 4 2 11 3 1
6 4 2 12 2 3

Tema 4.4. Bausinue aHTPONOTreHHbIX (PAKTOPOB HA OHOChepy
TecTtupoBanue
TurnoBble TECTOBBIE 3aJJaHUsl ISl OLICHKH YMEHHM, 3HAHUI, TPAKTUYECKOIO OIbI-
Ta, KOMIICTCHIIWM:
BAPUAHT Ne 1

1. K xumuueckum 3a2pa3sHumenam IK0J102U4ECKUX CUCHIEM He OMHOCAMCA

1) npoayKThI CropaHus UCKOMAEMOT0 TOIUIMBA

2) OTXO/BI ’KUBOTHOBOTUECKUX (hepM

3) MPOIYKTHI CTOPAHKS UCKOTIAEMOTO TOTIIINBA

4) paguanvoHHbIE
2. 3azpasznenue npupoOHOIl Cpedbl HCUBGHIMU OPZAHUIMAMU, GbI3bIGAIOWUMU Y Uel0-
6exa paznuunvle 3a0071€6aHUSL, HA3bIBACMCA

1) panmnoakTHBHBIM

2) OMOJIOTHYECKUM

3) XUMUYECKUM

4) ryMOBBIM
3. Ecmecmeennoe 3azpaznenue obuocgepovt npoucxooum 6 pesyibvmame

1) necHbIX MOXKapoB

2) 3aXOpOHEHHUS OTXO0JIOB B BOJOEMAaX

3) BBIOpOCOB Mycopa

4) 00pabOTKK pacTEeHU MECTUITUIAMU
4. /lna 3augumul okpyscaiouieii cpedvl om 3a2pA3HeHUs

1) co3nmaroT 3arMmoBeAHUKH
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2) OXpaHSIOT OTACIIbHBIC TPUPOIHBIC COOOIIECTBA

3) OrpaHUYMBAIOT JOOBIYY IKOJOTMYECKUX PECYPCOB

4) BHEPSIOT MAJIOOTXOTHBIC TEXHOJIOTHH
5. Ilpuenecenue 6 okpyscarouyio cpeoy uiu 603HUKHOGEHUE 6 Hell HOBbIX, 00bIYHO
He XapaKmepHuvIX YU3UKO-XUMUYECKUX U OUO0SI02UYUECKUX 6eUieC 8, A2EHM 08, OKAa-
3618A10U4UX BPEOHbBIE 8030€IICIEUs HA NPUPOOHBIE IKOCUCHIEMBL U Ye068eKa, HA3blEA-
emcsa

1) 3arpsi3sHeHUEM

2) 3a00J1eBaHUEM

3) BHEIpEeHUEM

4) ounIieHUEM
6. I'naenwlit xumuyeckuil 3a2pa3Humens ammocgepol

1) nuokcun yriepoaa

2) paauoaKTUBHBIC OCAIKU

3) CepHUCTHIN ra3

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

1) cipoBOIIMPOBAHO UCKITFOUUTENEHO XO3SIMICTBEHHOM IESITEIbHOCTRIO YEI0BEKa

2) CIIpOBOLIMPOBAHO MPUPOJIHBIMU KaTtacTpodamu

3) CIIPOBOIIMPOBAHO XO3SIMUCTBEHHOM JIEATEILHOCTHIO YEJIOBEKA U MPUPOJIHBIMU Ka-
TacTpodamu

4) cTIpOBOIIMPOBAHO JACSITEIBHOCTHIO MPOMBIIIJICHHBIX TTPEATPUSTAN
8. Ceazano c nnanemapuvimu u3MeHeHUAMU

1) riobabHOE 3arpsA3HEHNE

2) JIOKaJIbHOE 3arpsi3HECHUE

3) peruoHabHOE 3arpsI3HEHUE

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

1) kaHIIEpOTEeHBI

2) TepaToreHsbI

3) MyTareHsl

4) 3arpsI3HATEIH
10.Hakonnenue 0016ui0li KOHYEHMPAYUU 6eU{ECHEA NPU NPOXOHCOCHUU Yepe3 Nu-
uiegyro yens

1) Guoakkymysiuen

2) OMOKOHUEHTPUPOBAHUEM

3) 3arpsi3HeHHEM

4) KOHUEHTPUPOBAHUEM

BAPUAHT Ne2

1. Aumponozennoe énusanue Ha 2udpocgepy npoA6IAEMCa 6
1) 3arpsi3HeHUM BOJIOTOKOB
2) yIy4dllIEHUH XapaKTEPUCTUKU KaueCTBAa BOJOTOKOB
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3) YayureHun 3K0JIOTMIeCKOM CUTYaIlii BOJOEMOB
4) 3arpsiI3HEHUHU BOJOEMOB
2. UcmouHnukom ecmecmeeHHbIX 3a2PAZHEHUIl ammocdepbl Asisaemcs
1)kocMuYecKast MbLTh
2)IpeANPUSITHS IO TPOU3BOACTBY LIEMEHTA
3)peAnpusiTHs O MPOU3BOACTBY HEPTEHIPOAYKTOB
4)u3Bep)KeHUE BYJIKAHOB

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

1) cmbIBaHMEM

2) apo3ueit

3) muddysueit

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

1) xumudeckum

2) huznvYecKuM

3) OHOJIOTHYECKUM

4) pU3NKO-XMMUYECKUM
5. Kakue u3 nepeuucnennulx éeuwyecme Haudo1ee UHMEHCUGHO PA3PYUIAIOm 030HO-
evlLiicol ammocghepol

1) oxcupl a30Ta

2) dpeoHsl

3) OKCHUIBI CEepBI

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

1) noxanbHBIM

2) peruoHaIbHbIM

3) rino6anbHBIM

4) TOYeUHBIM
7. Hakonnienue op2anu3mom XumMuueCcKux 6euiecme, ROCMynauiux usz OKpyicaro-
uieill cpeovl 6 KOHYEeHmpayuu 001puiell, Yem HaAxXo0umces é OKpycarouieil cpeoe,
Ha3zvleaemcs

1) Guoakkymymsiuen

2) OMOKOHUEHTPUPOBAHUEM

3) 3arpsi3HeHHEM

4) KOHUEHTPUPOBAHUEM
8. Xumuueckue sewecmea unu puzuueckue acenmal, 6030eiicmeue KOnopuvlx Ha op-
2AHU3M Ue106EKa UIU HCUBOMHO20 NOBLIULACH 8EPOANHOCHb 603HUKHOBEHUA 3/10-
KauecmeeHHbIX H08000pazoeanuii (onyxoeit), HA3bl6AIONCA

1) kaHueporenamu

2) TepatoreHaMu

3) MyTareHamu
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4) 3arpsI3HUTENSIMU
9. Ilpeonamepennoe unu ciayuaiiHoe nepecejieHue 0coodell Kako20-aubdo euoa Hcu-
6OMHBIX U PACMEHUIL 3a Npedesibl eCMeCcmEeHH020 apeaia 6 Hogvle 0114 HUX Mecma
ooumanusn

1) uHTpOTYKIIMS

2) BHEJpEHUE

3) BceneHue

4) 3arpsi3HEHUE

10. Ilomox ouczapmoHuYHOI, XA0MU4eCcKoil, papyuiumenvHoi ungopmavyuu, 603-
Oelicmeyouuil Ha Yel06eKd, NPeuMyu|eCmeeHHo, uepe3 20 3peHue u ciyx

1) mrymoBoe 3arpsisHEHUE

2) 3JE€KTPOMArHUTHOE 3arpsi3HEHNE

3) uadopmarmoHHOE 3arps3HCHHE

4) (pU3UKO-XUMHUYECKOE 3arps3HEHUE

Kurou
2 BapMaHTa BapuaHTa
1 2 1 2
Ne Bompoca Ne Bonpoca

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

IIpakTuyeckasi padora Ne6 «Omxo0vl npouseoocmea
CMm. Mertoauueckue yka3zaHHUsl MO BBIOJHEHUIO MPAKTUUECKUX U Ja0OpaTOPHSIX
pabot o mucturuinHe «buonorusy/ coct. Ierpukuna O.b., PKPUIIT, 2024 r.

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

Bonpocsl guckyccun

Kak BiusieT Ha 3I0pOBbE YEIOBEKA SJIEKTPOMATHUTHOE MOJIE?

Kak BiusieT Ha 310pOBbe OBITOBASI XUMUSA?

Kak BnusieT Ha 310pOBbE YeIOBEKA N30BITOYHBIN IITyM?

Kak BiusieT Ha 310pOBbE YEIOBEKA paguanus?

Kak opranusm uenoBeka aganTUPYETCs K YCIOBUSIM OKpPYKaroel cpeabl?
Bnuser nu Ha 310pOBhe UenoBeka Gpuznueckast akTuBHOCTH? Kakum obpazom?
Yrto Takoe 310poBhecOeperaronue noseaenue? [pusenure npumMepsl.

NogokowodPE

JlaGopaTopHnasi padora Ne3«Ymcmeennan pabomocnocoonocmuy
CMm. Mertoauueckue yka3zaHHsl MO BBIIOJHEHUIO MPAKTUUECKUX U JJA0OPATOPHSIX
pabot no pucuuruinHe «buomnorus»/ coct. [lerpukuna O.b., PKPUIIT, 2024 r.
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Paszngea 5. buoJiorus B :KHU3HHU

Tema 5.1. BHOTEXHOJIOTHH B ;KU3HH KAKI0T0

Keiic (cutyaunonHoe 3aianue)
3ananue |

CBHHOBOJICTBO HAHOCUT OOJIBIION yIepO OKpy Karolle cpeie, Tak Kak 3a-
OupaeT 0O0JIBIIOE KOJUYECTBO MPUPOHBIX PECYPCOB U MPOU3BOJUT MHOTO OIaC-
HBIX OTXOJ0B. UTOOBI CMATYUTH ATOT yuiepO, a 3a0JJHO U MOBBICUTH dP(DEKTUB-
HOCTh MSICHOTO MPOM3BOJICTBA, MOYKHO CJI€JIaTh CBHUHBIO HEMHOIO MOXO0XKEHN
Ha KopoBy. g sTtoro yuenele u3 FOxHO-KUTalicKoro cenbCKOX035MCTBEHHOIO
YHUBEpCUTETa J0OABUIN B €€ T€HOM T'€HbI (PEPMEHTOB, PaCHICIUIAIOMMNX (PUTHHO-
BYIO KHUCJIOTY M IOJHMCaxapubl KJIETOUYHBIX CTEHOK pacTEeHUM, Omaromapss yemy
CBUHBU CMOTJIM YCBauWBaTh 3TH COEAUHEHMS. DTO MO3BOJIMIIO UM ObICTpee HAOU-
paTh Maccy M YMEHBIIWIO CcoJiepkaHue azoTa u gocdopa B HaBO3E. ITO HATJTISI-
HBI MpUMEP UCTOJIb30BAHUSI TEHHOW MHXXEHEPUU ISl PEHICHUS SKOJIOTHYECKUX
poOJeM.

Kakue skonornyeckue mpooieMbl TOMOXKET PEIIUTh 3TO u3o0perenue?

Ha PUCYHKE I/I306pa)KeHBI (I)epMeHTLI, I'CHbI KOTOPBIX OBLIIM BCTaBJIEHBLI B T€HOM CBUHBH: IEK-
THHAa3a, ICJIJIr0ja3a, KCHuJlaHa3a " (1)I/ITaSa, a TaKXE OpPraHu3Mbl, U3 KOTOPBIX OHH ObLIH BBIZICJICHBI:
rpu6 Thielaviaarenaria, ceepuok Teleogryllusemma, rtpu6 Aspergillusniger wu Gaktepus
Escherichiacoli.

3ananue 2

KopoBsI €T 04eHbh MHOTO TPaBbl U MIEPEBAPUBAIOT €€ C ITOMOIIBI0 MUKPOOPTa-
HU3MOB. [10604HBIM 3()(hEeKTOM TaKOTO THUIIA MUTAHUS CTAT METeOopr3M. JKUBOTHBIE
MPOU3BOIAT OYEHb MHOTO MeTaHa. [loToMy yueHbIe penuiy BHIBECTH HOBYIO TTOPOTY,
KOTOpasi MEHbIIIE ObI CTpajaia OT METEOpU3MA.

HccaenoBareny oOHApYKHUIIM OaKTEPUIO, OTBETCTBEHHYIO 32 BBHIPAOOTKY METaHa,
Y C €€ TIOMOIIIBIO CO3/IaTi HOBYIO ITOPOJTY, BRIJICTSAIONIYIO Ha 25 % MEeHbIIe raza, 4emMm
0OBIYHas KOPOBA.
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B gem nomb3a 3T0oro nzoopeTeHus?
Kakwue skosiornueckue mpooaeMbl IOMOXKET PEIIUTh 3TO U300peTeHne?

3aganue 3

[TayTHHY UCIIOIB3YIOT B OOJIBIIIOM KOJIMYECTBE OTpaciiei. Ho moaydnts oueHb
MHOTO TTayTUHBI HEBO3MOHO, ITIOTOMY YTO €€ IUIETEHUE - OYEHb JIUTEIBHBIN MPOILIECC.

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

B kakux oTpacisx IpOMBIIIJIEHHOCTH MOHO MCIOJI30BaTh MAyTHHY ?

UYrto u3 Hee MPOU3BOAAT?

Tema 5.2 BHOTEXHO0JIOTUM U TEXHHYECKHE CHCTEMbI

Keiic (curyaunoHHoe 3a1aHue)

TunoBoe 3ananue

Jromu cTpamaroT peIKUM TEHETHYEeCKHMM 3abojeBaHueM — amaBpo3om JlebOepa.
N3-3a myTanuu B reHaxX, KOTOPbIE KOJAUPYIOT OENKH CEeTYaTKU, CBETOUYBCTBHUTEIIbHbBIC
MajJOYKH TEPSIIOT YYBCTBUTEIBHOCTh — W 4YeJOBEeK cienHeT. boree 95% nerei
C BPOKIEHHBIM ~ aMaBpO30M  TOJHOCTBHIO  CIEMHYT K JECITOMY TOAY JKHU3HHU.
OT reHeTryeckoro 3a00J€BaHUs HE MOMOTAIOT HUKAK1E OOBIYHBIE JIEKApCTBA.

Opnnako mob6opoTh amaBpo3 Jlebepa cMmoria reHeThuueckasi Tepamnus, K CO3JJaHu0
KOTOpOM MpUYacTHBI OMOUH(POpPMATUKHU. BOJILHBIM BBOJSAT T€HETHUECKH MOIAUPUIIPO-
BaHHBIA TIpemapar, KOTOPBIM «UUMHHUTY» MyTalMu OEJIKOB, U 3pEHHUE BO3BpAIAETCA
B 100% cnyuaes.

B 6mkaiiiiem Oymyriem JIeKapCTBO OT aMaBpO3a HAYHYT WCITOJIB30BaTh IOBCE-
MECTHO — U 00JIe3Hb OYIET MOJHOCTHIO OOEKICHA.

1. Yro Takoe OnomHpopmaTrKa?

2. Korma Bo3Hukiia OmonHpopmaTrruka?

3. Uewm 3aHumaetcsi buonHpopmatuka’?

4, Kakue 3HaHUS HEOOXO0 UMbl OMOMH(POPMATHKY?

5. Kaxkue npoOnemMbl peniaeT ¥ MOMOXKET penuTh ononndopmatuka?

2.2 Kpurepuu OlleHKH OIleHOYHBbIX CPEICTB TEKYIIEero KOHTPOJIsl yCIIeBAeMOCTH

2.2.1. KpuTtepuu oueHKH YCTHBIX (IMCbMEHHBIX) 0TBETOB 00yYaIOIIUXCH

OueHka «OTJIMYHO)» CTABUTCS B TOM Ciy4ae, €ciii OOy4aroUu[uiicsi NMOKa3bIBAET
BEpHOE MOHMMAHUE PACCMATPUBAEMBIX BOMPOCOB, JAET TOYHbIE (POPMYIUPOBKHU U HUC-
TOJIKOBAHUE OCHOBHBIX MOHATUNA, CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COMPOBOXK/1a-
€T paccka3 MpUMepaMH, yMEET IPUMEHNUTh 3HaHHS B HOBOW CUTYallMW IIPU BBIIIOJIHEHUHU
MPAKTUYECKUX 3aJaHUI; MOKET YCTAHOBUTH CBSI3b MEXKAY U3Yy4aEeMbIM M PAHEE U3yUYCH-
HBIM MATEPUAIIOM I10 KYPCY, a TAK)KE C MaTEPUAJIOM, YCBOCHHBIM IIPU U3YUYEHHUH IPYTUX
IIPEAMETOB.

OneHka «XOpOLIO» CTaBUTCS, €CIU OTBET OOYYaroIIerocs yIOBJIETBOPSET OC-
HOBHBIM TPEeOOBaHMUSIM K OTBETY Ha OLEHKY «OTJIMYHO», HO JaH 0e3 MCIOIb30BaHMS
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COOCTBEHHOTO TTaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHUSI 3HAHUI B HOBOW CHUTYaIlHH,
0€3 UCTOIB30BaHUS CBSA3CH C paHee M3YYCHHBIM MaTepuajioM W MaTepHajioM, YCBOCH-
HBIM TIPH W3YYCHHUH APYTUX MPEAMETOB; €CIIH yUAIIUICS TOMYCTHII OJIHY OIIMOKY WIIH
He OoJiee IBYX HEJOYETOB M MOXKET MX MCIPABUTh CAMOCTOSTEIHHO WM C HEOOJBIION
TIOMOIIIBIO TIPETO/IaBaATEISI.

OneHka «yJA0BJIETBOPUTEIbHO» CTABUTCS, €CITU O0y4aIONIUIiCs TPaBUIBHO TO-
HUMAET CyTh pacCMaTPHUBAEMOT'0 BOTIPOCA, HO B OTBETE UMEIOTCS OT/IEIbHBIE TIPOOEIIHI B
YCBOCHHUH BOMPOCOB Kypca, HE MPEMSITCTBYIOUINE JaTbHEUIIIEMY YCBOSHHUIO TIPOrpaMM-
HOTO MaTepuaia; yMeeT IPUMEHSTh MOTYyYEHHBIC 3HAHUS TIPH PEIICHUH MPOCTHIX 33/1a4
C HWCIOJIb30BAaHUEM CTEPEOTHITHBIX PEIICHUN, HO 3aTPYyIHSACTCS TMPU PEIICHUHU 3ajad,
TpeOyromux Oosiee TIyOOKHX MOIXO0B B OICHKE SIBICHUN M COOBITHI; MOMYCTHUI HE
Oosee oHOM Tpy0OI OMMOKY M JBYX HEJIOYETOB, HE OoJiee OAHOU rpy0oit U OHOM He-
rpy0oit ommOku, He Oosiee ABYX-TpeX HErpyObIX OMMOOK, OHON HETpyOOW OIIMOKHU U
TpEeX HEJIOUETOB; TOMYCTUII YEThIPE WU MATh HEJIOUETOB.

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

2.2.2. Kputepuu oeHKH NPaKTHUYECKUX (J1a0opaTOPHBIX) padoT 00y4aro-
IHXCS

OneHKa «OTJIMYHO» CTABUTCS, €CIM OOYYAIONMIUNACS BBITIONHSICT MPAKTHICCKYIO
(;1abopaTopHyt0) paboTy B MOJHOM 00bEME ¢ COOJIIOICHUEM HEOOXOIUMOM MOCIIeI0Ba-
TEJHOCTU JEHUCTBUI, CAaMOCTOSATEILHO W MPAaBUIIBLHO BBIOMPAET HEOOXOIUMOE 000py-
JIOBaHUE; BCE TIPUEMBI IPOBOJIUT B YCIOBUAX U PEKUMaX, 00€CIICUNBAIOIITNX ITOTYICHUE
MPaBUJIBHBIX PE3yJbTaTOB M BBIBOJIOB; COOJIOMAET TpeOOBAHUS TMPABWII TEXHUKU Oe€3-
OTTaCHOCTH.

OneHkKa «XOpPOLI0» CTABUTCS, €CITU BBHIIIOJHEHBI TPEOOBAHUS K OIIEHKE OTIUYHO,
HO OBLJIO JTOMYIIEHO JBAa-TPU HEIOYeTa, He Ooyiee O HOM HErpyOoH OIMMOKH M OJTHOTO
HeJ0YeTa.

OueHka «yJa0BJIeTBOPUTEIbHO» CTABUTCS, €CIM paboTa BHIMIOJIHEHA HE MOJHO-
CTBIO, HO 0OBEM BBITIOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIN pe-
3yJbTaT W BBIBOJI; €CJIM B XOJI€ BHIMIOJHEHUS ITprieMa ObUTH JIOMYIIIEHbI OITUOKH.

OueHka «HeyI0BJETBOPUTEIbHO)» CTABUTCS, €CJIM padoTa BBIMOJHEHA HE IMOJ-
HOCTBIO U 00BEM BBITIOJTHEHHON YacTH padOT HE MO3BOJIAET CleiIaTh MPABUIBHBIX BbI-
BOJIOB; €CJIM IMPUEMBI BBITIOTHSINCH HEMPABWIBHO.

Bo Bcex cirydasix olleHKa CHIDKAETCsl, €Clii 00yJaroImuiics He coOroal npaBuia
TEXHUKHU O€30MaCHOCTH.

2.2.3. KpuTepum o1ieHKHU BbINOJHEHUS NPAKTHYECKOT0 3aJaHUS
OueHka «OTJIMYHO» - 33JJaHUE PELIEHO CaMOCTOATENbHO. [Ipu 3TOM cocraBiieH
MPAaBWIbHBIN alrOpUTM pEIIeHUs 33JaHUsA, B JOTMUYECKHX PACCYXACHHSX, B BbIOOpE
dbopMyIl U peuieHUH HET OLIMOOK, MOJIyYeH BEpHBIA OTBET, 3aJlaHUE PEUICHO pPaluo-
HaJIbHBIM CIIOCOOOM.
OueHka «X0pomIo» - 33JlaHWE PELIEHO C MOMOIIbI0 Npenojaasareis. [lpu 3Ttom
COCTABJICH IMPAaBUJIBHBIN aJrOPUTM PELIEHUS 33aJaHus, B JIOTMYECKOM PACCYKIECHUU U
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pEIICHNH HET CYIIECTBEHHBIX OIMMOOK; MPaBUILHO CAENIaH BHIOOp (opmyin s periie-
HUS; €CTh O0BSICHEHUE PeIIeHHs, HO 3a/IaHNe PEIIeHO HepallMOHAIBLHBIM CIIOCOO0M WIIH
JIOITYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIMTUOOK, TIOMyUeH BEPHBII OTBET.

OneHka «y10BJEeTBOPUTEIBLHO» - 33/IaHNE PEIICHO C MOJICKa3KaMU TPero/1aBa-
tenst. [Ipy 3TOM 3a7aHue MOHATO MPaBWIBHO, B JIOTHYECKOM PACCYXKICHUH HET CYIIIe-
CTBEHHBIX OINMMOOK, HO JOMYIIEHBI CYIIICCTBEHHBIE OIMIMOKHA B BhIOOpE (popmyn wim B
MaTeMaTHYECKUX pacueTax; 3aJaHue PEIIeHO He MOJHOCTHIO MITH B OOIIEeM BH/IE.

OueHKa «HeYT0BJETBOPUTEIBLHO» - 33/IaHHUE HE PEIICHO.

2.2.4. Kputepuu oleHKH Pe3yJIbTATOB KOHTPOJIbLHBIX PadoT, B TOM YHCJIe
NPOBeIeHHBIX B (popMe TeCTUPOBAHMS
[IpoBepka NpaBUILHOCTH PACYETOB U OCYILIECTBICHUS HEOOXOIUMBIX JEHCTBUI
Onenka «oTau4Ho» 85 - 100% mpaBUIbLHBIX PACUETOB U JACUCTBUI
Ouenka «xopomo» 69-84% npaBMIIbHBIX PACYETOB U JICUCTBUIMA
OneHka «y10BJIeTBOPUTEIbH0»D1-68% MpaBUIBLHBIX pacueTOB U ACUCTBUI —
«YJIOBJIETBOPUTEIBHOY
Ouenka «HeyI0BJIETBOPUTEIbHO» 50% U MEHEE — «HEYJOBIECTBOPUTEIHHO

2.2.5. Kputepum olleHKH BbITIOJTHEHHOT0 Kelc-3a1aHusl

OueHkKa «OTJMYHO» — KelC—3aJlaHne BBINOJHEHO MOJHOCThIO, B PaMKax perjia-
MEHTa, YCTaHOBJIEHHOTO Ha MyOJMYHYIO MPE3EHTAlHUI0, CTYyAEHT(bI)IPUBOIUT (IMOArO-
TOBWJIM) MOJIHYIO YETKYIO apTyMEHTAlLUI0 BHIOPAHHOIO PEIIEHUsI HA OCHOBE Kaue€CTBEH-
HO C/IEJTAHHOTO aHaiu3a. JleMOHCTPUPYIOTCS XOPOILIUE TEOPETUYECKHUE 3HAHUS, UMEETCS
coOCcTBeHHasi 0OOCHOBAHHAsI TOYKA 3pEHUs Ha MpoOjeMy(bl) U IPUYHUHBI €€ (UX) BO3-
HUKHOBEHMs. B ciydae psiza BBISIBIEHHBIX MPOOJIEM YETKO ONPENENSieT UX UEPAPXUIO.
[Tpu ycTHOI mpe3eHTalnnu yBEpeHHO U OBICTPO OTBEYaeT Ha 3a/laHHbIE BOMNPOCHI, BbI-
CTYIIEHHE COIPOBOYKIAAETCS NMPUEMaMH BU3yalu3alMH. B ciydae MMCbMEHHOTO OTYe-
Ta-IPE3EHTALNH ITOBBIIIOJIHEHNIO KEWC-3a1aHNsl CAEJIaH CTPYKTYPUPOBAHHBIN U JETalIN-
3UpPOBAaHHBIN aHANM3 Kelica, MpeCTaBIeHbl BOZMOXKHBIC BapUAHTHI petieHus (3-5), yet-
KO ¥ apryMEHTHUPOBAHO OOOCHOBAaH OKOHYATENIbHBIN BBIOOP OJJHOTO U3 aJIbTEPHATUBHBIX
PELICHUMN.

OueHka «Xopoumo»— Keic—3aJaHue BBINOJIHEHO MOJHOCTBIO, HO B paMKax ycTa-
HOBJICHHOTO Ha BBICTYIJIEHUE PErVIAMEHTA, CTYACHT(bl) HE IPUBOAUT (HE MOATOTOBHIIN)
MOJIHYIO YETKYI0 apryMEHTAIMI0 BBIOPAHHOTO penieHus. MiMeer MecTo M3JNUIIHEE Teo-
pPETU3UPOBAHUE, WM HA00OPOT, TEOPETHUYECKOE OOOCHOBAHME OTPAHMUYEHO, UMEETCS
coOCTBEHHasl TOYKa 3pEHUs Ha MPOOJIEMbI, HO HE BCE MPUYMHBI €€ BO3HUKHOBEHMS
ycTaHoBJIeHbI. [Ipy yCTHOM npe3eHTaluy Ha TONOJHUTENbHbBIE BOMPOCHI BBICTYAIOIINNA
OTBEYAET C HEKOTOPBIM 3aTPYJHEHUEM, MOATOTOBJICHHAS] YCTHAs MPE3EHTALMU BbIOJI-
HEHHOT'O KE€WC-3alaHusl HE OYEHb CTPYKTypupoBaHa. lIpu mNuMCbMEHHOM oOT4YeTe-
IIPE3CHTAIIMN 10 BBITIOJIHCHHUIO KeWc-3amaHus CACIaH He IMOJHBIM aHalu3 Keiica, 0e3
yudera psiia (aKTOB, BBISIBJICHBI HE BCE BO3MOXKHBIE MPOOJIEMBI, JUJIsl PEHICHUs] MOTJia
ObITH BEIOpaHa BTOPOCTENEHHAsI, a HE TJIaBHAs IpobJieMa, KOJIMYECTBO MPEICTaBICHHbBIX
BO3MOXXHBIX BapHaHTOB peIIeHUs — 2-3, 3aTpyJAHEHA 4YeTKas apryMeHTallsi OKOHYa-
TEJIBHOTO BEIOOPA OJHOTO U3 aTbTEPHATUBHBIX PEIICHUM.
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OuneHka «ya0BJIeTBOPUTEIbHO» — Kelic—3aJaHie BBIMOJIHEHO Oojee ueM Ha 2/3,
HO B paMKaX YCTaHOBJICHHOT'O Ha BBICTYIUICHHE PErJIaMeHTa, CTYJeHT(bI) pacIIbIBUATO
PacKphIBaeT pelieHue, He MOXKET YeTKO apryMEHTHPOBATh CHIEIaHHBIN BBIOOD, MOKA3bI-
BAaCT SIBHBIM HEIOCTATOK TEOPETUUECKUX 3HAHM. BbIBOBI c1alble, CBUIETEILCTBYIOT O
HEJI0CTaTOYHOM aHayu3e (PaKkToB, B OCHOBE PELICHHS MOXET UMETh MECTO MHTepIpeTa-
s (haKTOB MM IpennoiokeHns, CoOCTBEHHas! TOUKA 3pEHUS Ha IPUYMHBI BO3SHUKHO-
BEHHsI PoOIeMbl He 000CHOBaHA WUJIM OTCYTCTBYeT. IIpu yCTHON mpe3eHTaluu Ha BO-
MPOCHl OTBEYAET C TPYAOM WM HE OTBEeYaeT coBceM. [loAroToBieHHAsl Mpe3eHTaIus
BBITIOJTHEHHOTO Keic-3a/laHusl He CTPYKTypuUpoBaHa. B ciiyuae muchMeHHOM mpe3eHTa-
IIMU TI0 BBITIOJIHEHUIO KEeHC-3aJaHus HE CJENaH JeTajlbHbIA aHaau3 Keiica, Jajleko He
Bce (haKThl YUTEHBI, JUIsl pEIICHNUs BhIOpaHa BTOPOCTEIIEHHAs, a HE TaBHas Mpobiema,
KOJIMYECTBO TPEACTABICHHBIX BO3MOXKHBIX BapHUaHTOB pemieHus — 1-2, OTCyTCTBYET
YyeTKasi apryMeHTaIUsl OKOHYATeJIbHOTO BBIOOpA pELICHHS.

OneHka «HeylI0BJIETBOPUTEJIBHO» — KelC-3aJjaHlE€ HE BBIIOJIHEHO, WM BbI-
MIOJIHEHO MEHee 4eM Ha TpeTh. OTCYTCTBYET JeTalu3alys Npu aHallu3 Keilca, U3J10xkKe-
HUE YCTHO€ WM NMHUCbMEHHOE HE CTPYKTypupoBaHo. Eciu pemieHue m 0003HAYEHO B
BBICTYIUICHUH WJIM OTYETE-NPE3EHTAIMM, TO OHO HE SIBJSIETCS pEHICHHEM MpOOJIEeMBbl,
KOTOpas 3aJ0XeHa B Kelice.

2.2.6 Kputepun onieHMBaHUS COCTABJIECHUS TAOIMIBI

«5» - TabuIa BEIIOJHEHA B IIOJHOM 00BEME

«4y - B X0/1€ 3aTIOJTHEHUS TAOJIHUIIBI MaTEPHAIT OTPAKEH HE TOJTHOCTHIO, UMEIOTCS
HE3HAYUTEIbHbIE HETOYHOCTH, HEOYETHI

«3» - B X0/I¢ 3aMOJTHEHUS TAOJIHUITBI MaTEPHAIT OTPAKEH HE TIOJTHOCTHIO, UMEIOTCS
3HAYHUTEIbHBIE HETOYHOCTH, HETOUETHI

«2» - Tabnuia otpakaetT MeHee 50% maTepuala WM HE BBITTOJTHEHA

2.2.7 Kputepum olleHMBAHUA TUCKYCCUM:

«5» — AKTUBHOE y4acTHe B IUCKyCCUU. BhICKa3bIBaHHE COOTBETCTBYET 3aJaHHOM
TEeMe, XapaKTEePU3yeTCsl BHICOKON MH(GOPMATHBHOCTHIO U OPUTUHAIBHOCTBIO, apTyMEH-
ThI IOJIKPETIIICHBI YOS TUTENbHBIMU IPUMEPAMHU.

«4» - JlocTaTOUHO aKTUBHOE Y4acTHE€ B AUCKYycCHH. J[OMyCKaeTcs HE3HAYUTEIb-
HOE€ OTKJIOHEHUE OT TEMbI JNUCKYCCHUH. BbICKa3plBaHWE HOCUT OTYACTH TPUBUAIBHBIN,
MMOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI MOJIKPETUICHBI PUMEPAMHU.

«3» — [laccuBHOE y4yacThe B JUCKyCCUU. BhICKa3bIBaHUE XapaKTEPU3IYETCS HU3-
KO MH(GOPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJHOIO MOHUMAaHUS TEMbI
TUCKyCCUU. APTYMEHTBI cPOpMyIUpPOBaHbl aOCTPaKTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE yyacTue B JAMCKycCHHM. BbICKa3biBaHHE HE COOTBETCTBYET 3a-
JTAHHOW TeMe, OTCYTCTBYIOT apTyMEHTHI B MOJIb3Y KaKOW-TM0O TOUKH 3PEHUS.

2.2.8 KpuTepun oleHHBAaHHUSI MEHTAIbHOI KapThl (JIEHTHI BpeMeHH)
«5» - 8-9 6amos;

«4» - 7 6amnos;

«3» - 5 6amioB
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3 daJsi1a

2 daJi1a

1 60aaa

Coaepixanue Wudopmanus npea- WNudopmanus npen- Wudopmanus npen-
CTaBJICHA B IIOJTHOM CTaBJICHA, HO UMEIOT- | CTaBJeHA YACTHYHO
o0beMe Cs1 HETOYHOCTH

I'padpuueckoe MHorocryneH4aras MHorocrynenuaras [IpocTolt «mmay4ok»

odopmieHHe KapThl | KapTa ¢ 100aBIeHUEM | KapTa

KapTHUHOK, 3HAKOB.
Hcnonb3oBanue pasz-
HBIX LIBETOB Ha OIIpe-
JACJICHHBIX BCTBAX.

JlekcHko-
rpamMMaTu4iecKoe
oopmiieHue

Kapra He comepxut
OILIMOOK U OIIEYaTOK

Kapra ne conepxxur
rpyObIX rpaMMaTuye-
CKHX OIIMOOK MJIN
OTIeYaTOK, KOTOPHIE
OBl OTBJIEKAJIN BHHU-
MaHHE YUTATEISA OT
COJIepXKaHUs

Kapra conepxur Tak
MHOTO TPyOBIX TpaM-
MaTHYECKUX OLIMOOK
U OIIEYaTOK, 4TO €€
COZIep’)KaHHUE TPYIAHO
BOCTIPHHHMACTCSI
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3. KOMIIJIEKT KOHTPOJIbHO-OHEHOYHbBIX CPEACTB U1
INPOMEXYTOYHOU ATTECTAIIUA 11O YYHEBHOU JUCHUIIJIMHE

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 MHUCHBMEHHOTO KOMITIEKCHOTO nuddepeHpo-
BAHHOTO 3a4€Ta IO 3aBEPIICHUI0 OCBOCHUS BCEX TEM YUEOHON MUCIMIUIMHBI, TPHU TO-
JIOKUTENBHBIX PE3yIbTaTax TEKYIIEro KOHTPOJS, 3a CUET 00beMa BPEMEHH, OTBOIUMO-
ro Ha m3ydeHune nucuuiuinHbel. K nuddepennmmpoBanHoMy 3a4eTy MO TUCIUTIINHE J0-
MTyCKAIOTCS CTYJIEHTHI, TIOJHOCTHIO BBITIOJIHUBIIHE BCE JTAOOpATOpHBIE pabOTHI U TpaK-
TUYECKUE 3a/1aHU.

KOHTpOIBHO-OLICHOUHBIE CPEACTBA MJIA MPOBEACHUS MPOMEKYTOUHOM arrecra-
MU TOBOJSTCS O CBEICHHUS CTYJICHTOB HE IMO3[IHEE, YEM 3a MECAL] 10 OKOHYAHUS U3Y-
yeHus: JUucIUIUIMHbL. CoJiep)KaHue OLIEHOYHBIX CPEJICTB IIEJIOCTHO OTpakaeT 00beM
MPOBEPSIEMBIX 3HAHUM, YMEHUMN, KOMIIETCHIINI, OCBOCHHBIX O0YYaloUUMUCA TIPU U3Y-
YEHUU JUCHUTLINHBIL.

HudbdepeHninpoBaHHbIN 3a4eT MPOBOJAUTCS B CHEIHAIBHO MOJATOTOBICHHBIX IO-
MEIIEHUSIX, OJHOBPEMEHHO CO BCEM COCTABOM TpYyIIbl. Ha cayy MUCbMEHHOIO 3a4€Ta
OTBOJAATCA HE 00Jiee NBYX aKaJeMUUYECKUX YacOB Ha YU4E€OHYIO TPYyMITy.

3.3. Heo0xoaumsle pecypcbl

Marepuansl quddepeHIMpoOBaHHOTO 3aueTa Mo BapuaHTaMm. Taliuila reHeTude-
ckoro koaa uPHK.

3.4. Bpems npoBeaeHus1 KOMILIEKCHOTO AU epeHIMPOBAHHOI0 3aUeTa

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

3.5. CTpyKTYypa O1IeHOYHOI0 Cpe/ICTBA
Tunosoe 3axanue
Bapuant Nel
1. Hauanom oOuonocuueckoil 3601104uU HCU3HU HA 3emile NPUHAMO CUUMAMb MO-
MeHm 603HUKHOBEHUS NePEbIX
1) opranndeckux BeIIECTB
2) KOaIepBaTHBIX KaIeilbh U3 OPTaHUICCKUX BEIICCTB
3) OMHOKJIETOYHBIX TIPOKAPUOTHIECKUX OPTAaHI3MOB
4) OTHOKJICTOYHBIX YKAPHOTHICCKUX OPTraHHU3MOB
2. Pacmenus, 2puonl, scugomuole - 3mo IYKapuomsl, 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 peakuyuii CUHmMe3a OP2AHUYECKUX 6eULeCE U3 HeOP2AHUYECKUX C
UCNONIb306aAHUEM IHEPZUU CEEMA HA3bIBACHICA
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1) doTocunTE30M

2) XeMOCHHTE30M

3) OpokeHuEM

4) TTUKOJIN30M

4. Cmpozo pagHomepHO pacnpeoensiomcsa Mexicoy 004epHUMU K1emKamu ¢ npoyecce
Mumosa

1) pubGocomsl

2) MUTOXOHJIpUU

3) XJIOpOIIACThI

4) XpOMOCOMBI

5. B pe3ynomame onnooomeopenusn oopazyemcsa 3uzoma, 6 KOmopoi

1) yncno XxpoMoOCoM HE U3MEHSETCS

2) OKa3bIBACTCS TAILIOWIHBINA HAOOP XPOMOCOM

3) BOocCTaHABIMBAETCS TUTIJIOUIHBIN HAOOP XpOMOCOM

4) oOpazyeTrcs TPUIUIOUIHBIN HAOOP XPOMOCOM

6. Cxo0cmeo npu3HaKoe cmpoeHus u HcuzHeoesameabHOCmU pooumesneil u nOmom-
cmea ceudemenbcmayem 0 nPoA6IeHUU

1) cBolicTBa U3MEHYMBOCTH

2) 3aKOHa €IMHO00pa3us

3) nmpucnoco0IeHHOCTH

4) cBOMCTBA HACIEACTBEHHOCTH

7. Mymayuu, ne coemecmumble ¢ HCUIHBIO OP2AHUZMA, HAZbIEAIOMCA

1) muToTUTa3MaTHICCKUMU

2) TIOJIOBBIMHU

3) comaTHYEeCKUMU

4) neTaabHBIMH

8. Cx00cmeo eénewtnezo u 6HympeHHe20 CMPOeHUA 0cobell 00H020 8UA

1) reneTnueckuii KpUTEPUIL

2) 3KOJIOTUYECKHUI KpUTEPUI

3) MopdoToTHUECKU KPUTEPUIA

4) reorpaduyecKuii KpUTEpUn

9. Apomopgho3 —3mo

1) nosiBieHUE JIETOYHOTO JbIXaHUS

2) NOsIBJICHUE 3allIUTHON OKPacKu

3) popmupoBanue pazHooOpazHoit (HopMbI TeNa y phId

4) popMupoBaHUE KOHEUHOCTEW KOMATEILHOTO TUIIA Y KpOTa

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

2) cpocuirecst KpecTIIOBbIE TTO3BOHKH

3) XOpoI110 pa3BUTHIC KIFOYHUIIBI

4) HeOoubIlIe HAJOPOBHBIE TYTH

11. H3menuueocmos, komopasa 3ampacusaem ¢henomun, He nepeoaemcs no HAcC1E0-
CM@Ey, HOCUM NPUCHOCOOUMEIbHBLIL XAPAKMEDP K YCA0GUAM CPeObl, HA3bl8ACM CA
1) MmoauduKaITMOHHOM

2) HacJeACTBEHHOU
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3) reHOTUITNYECKOM
4) KOMOMHATHBHOM

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

Ha3zvlearom
1) HacnegoBaHUEM, CLICTUIEHHBIM C TIOJIOM

2) MOJHBIM HaCIEAOBaHUEM

3) HEMOJHBIM HACJIEI0BAHUEM

4) raMeTHBIM HacJeJOBaHUEM

13. Ilompebumenu opzanuuecko20 euiecnea Heugblx Op2aHuU3IMo8
1) KOHCYMEHTBI

2) pelyleHThI

3) NpoIyLIEHTHI

4) aBTOTpO(dBI

14. Onpedenume npagunvno cocmagieHHylo 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 npeoopa3zosanuu d6uocgepul 2naeuyro pov uzparom

1) »KuBbIE OpraHU3MBbI

2) OMOpPUTMBI

3) KpyroBOpOT MUHEPAIbHBIX BEILIECTB

4) mporecchbl CaMOPEryJIsiuu

16. Ilpupooonons3osanue noopazoensaemcs Ha

1) 5KOHOMHOE ¥ HEIKOHOMHOE

2) paloHAJIEHOE U HePaIlMOHAILHOE

3) MO3UTUBHOE U HETATUBHOE

4) ceNbCKOXO3UCTBEHHOE U TIPOMBIIIIJICHHOES

17. Pewiume 3a0auy

VY KpOoJIMKOB cepasi OKpacKa MIepCTH JOMUHHUPYET HaJl OeJIoH, a Tiajkas mepcTh — Hajl
MoxHatoi. Kakum 1o eHoTury u reHoTuny OyAeT MOTOMCTBO MPH CKPEIIUBAHUM Te-

TCPO3UTOTHBIX CCPBIX MOXHATBIX KPOJIMKOB C I'CTCPO3UT'OTHBEIMHA OeJIBIMU FHa,Z[KI/IMI/I?

18. Kak, pykoBoIUTENIO JepEBOOOPAOATHIBAIONIETO MPEANPUSITHS, BHIMOIHUTH 3aKa3 Ha

MOCTaBKY OMMIJIOK TaK, YTOOBI HE HABPEAUTDH MPHUPOIE?

19. ®parment monekynsl JJHK mMeer cremyroniyro HyKICOTHAHYIO IOCIIEIOBATEIh-
HocTh: ATALUTAITHTHALTIIALL. Onpenenute HYKICOTUAHYIO MOCIEIOBATEb-
HOCTh (pparmenTa monekynsl MPHK, cunTe3upytomeiics no npuBeieHHOMY (parMeHTy
mosekyibl JIHK, 1 aMMHOKUCIOTHYIO MOCIEA0BAaTENIbHOCTh (PparMeHTa MOJIUIENTH/IA,
Koaupytoierocs 3tuM gpparmentoM modekyinsl ”PHK. Tlpu BeimonHeHnu 3aganust Boc-

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

Bapuant Ne2
1. Cnepmamo3zouownt oopazyromcs 6
1) smyHuKax
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2) KyIiepoBOil Jkernese

3) mpejacTaTenbHOM Kelese

4) ceMeHHUKax

2. Ilpu nenpsamom pazeumuu 3HcugomHuoe

1) He IPOXOIUT psijia IPEBPAICHHU

2) MOX0Ke Ha POJUTEIBCKUI OpraHu3M

3) IpOXOIUT PsijI IPEBpaICHU

4) oTIM9aeTcs OT POJIUTEIBCKOTO OpraHU3Ma TOJIBKO pa3MepaMu

3. Aopo 6 Kn1emke moicHO pacno3nams no

1) HaIMYKIO B HEM MUTOXOHIPUI

2) HAJIMYUIO B HEM DHJIOIIa3MaTUYECKON CeTH

3) pacmoyioKeHHIo Ha ero MeMOpaHax pudbocom

4) HANTM4YKIO B HEM XPOMOCOM

4. Hemoyunukom y2nepooa, ucnoipb3yemozo pacmeHusamu 6 npoyecce pomocunmesa,
Aensaemcs

1) rroko3a

2) yrieKucIibli ra3

3) pubo3za

4) kpaxman

5. /louepnue Kknemku ¢ 00OUHAKOBBIM HADOPOM XPOMOCOM, PAGHBIM MAMEPUHCKOU
KJlemke, 00pasylomcsa ¢ npoyecce

1) muTO3a

2) Mmeito3a

3) orI0g0TBOpPEHUS

4) cnopooOpa3oBaHuUs

6. I'amemut — cneyuanuzuposanHvie Kiemku, ¢ HOMOWbIO KOMOPHIX OCYULeCm 6i-
emcs

1) BereTaTUBHOE pa3MHOKEHUE

2) NOJI0BOE Pa3MHOKEHHE

3) npopacTtaHue ceMsiH

4) muto3

[. Ilpusnax, kKomopulii He nPoAsIAeMCA 6 2UOPUOHOM NOKOJIEHUU, HA3bIEACMCA
1) npoMeKyTOYHBIM

2) perecCuBHBIM

3) TOMUHAHTHBIM

4) myTauuen

8. Obumanue ocobeit 001020 6uda Ha 0OHOU Mmeppumopuu

1) reorpaduyeckuii Kpurepui

2) reHeTUYEeCKUN KpUTepuit

3) MopdoIoTHUeCKU KPUTEPHA

4) puznonorndecKkuit KpUTEpUii

9. Bopvoa 3a cywecmeosanue uzpaem 6016Uy10 POoib 6 I60NIOUUU, MAK KAK
1) mocTaBnsieT maTepua st 0TOopa

2) coxpanseT 0co0Oei ¢ JIFOOBIMU HACIEACTBEHHBIMU U3MEHEHUSIMHU

3) coxpansieT oco0el MPEUMYIIECTBEHHO € MOJIC3HBIMH U3MEHEHUSMHU
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4) o6ocTpseT B3aMMOOTHOIICHUS MEXIY 0COOSIMU

10. Deonroyuonnsvie usmenenus, eedyujue K odulemy noovemy Op2anu3ayuu, Ha3vl-
earomcs

1) apomopdo3zamu

2) uauoasanTalusIMu

3) nereHepanusaMu

4) OUOJIOTUYECKUM MPOTPECCOM

11. Opzanozenes 6 xo0e IMOPUOHATBHO20 PA38UMUA RPUBOOUM K 0OPA306AHUIO

1) 3apoIbIIEBBIX JINCTKOB

2) TPEeXCIOHOTO 3apObIiiia

3) IBYXCJIOMHOTO 3apObliiia

4) cucteM OpraHoB 3apo/jibIlia

12. Xpomocomwt, oounakoevie y 060oux nonos, Hazvleaomcs

1) ayrocomamu

2) MOJ0BBIMU

3) TOMO3UTOTHBIMHU

4) reTepOo3UTrOTHBIMHU

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

2) U3MEHEeHue KimMara

3) u3MeHeHue penbeda

4) yBeJIMUCHUE YUCICHHOCTH XUIIIHUKOB

14. @akmopwl, évi3vigaroujue 3azpa3HeHUe OKpYIHcaroujell cpeovl, CéA3AHHbBIE C 0es-
MmenbHOCmbIO Uesl06eKa, Ha3bleaiom

1) orpann4yMBarOIUIMU

2) aHTPOINOTE€HHBIMU

3) OMOTHYECKUMU

4) aOMOTUYECKUMU

15. B skocucmeme 0CHOBHOII NOMOK 6euiecmea u IHepeuu nepedaemcs

) oT peayLieHTOB K KOHCYMEHTaM U Jajee K NpoAyleHTaM

2) OT KOHCYMEHTOB K MPOAYLIEHTaM U Jajiee K peayleHTam

3) OT NPOJYIIEHTOB K KOHCYMEHTaM M Jajiee K peayleHTam

4) OT IPOIYLIEHTOB K PEAYIICHTAM U Jajiee K KOHCYMEHTaM

16. IIpumepom npupoonoii 3kocucmemol cayrcum

1) nimeHn4HOE MoJje

2) nyb6paBa

3) opanxepes

4) Terumia

17. Pemuume 3a0auy.

TemuoBonocass (A) kapernazas (C) KeHUIMHA, T€TEPO3UTOTHAS MO MEPBOM ajlienu,
BCTymnujIa B OpaKk coO CBETIOBOJIOCHIM Kaperiia3blM MYKXYHHOU, T€TEPO3UTOTHBIM TI0 BTO-
pomy npu3Haky. KakoBbl BEpOSITHbIE T€HOTHUIIBI JETEH?

18. Kak, pykoBOIUTEIO JEpEBOOOPAOATHIBAIONIETO MPETPHUSITHS, BBIMIOJTHUTH 3aKa3 Ha
MOCTaBKY OMMJIOK TaK, YTOObI HABPEAUTH MPUPOie?
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19. ®parment monekynsl ”PHK umeer cienyromnyto HyKI€OTHAHYIO MTOCIEA0BATEb-
HOCTh: YYVYIUITTYVYAAILYT'VIHAA. Onpeaenure HyKICOTHIHYIO TOCIEI0BATEb-
HOCTh (pparmenTa moJiekyibl JIHK, mocimyxuBiiei MaTpuIieit 11t CHHTE3a MPUBE/ICH-
HOTO (pparmMenTa mosiekysibl UPHK, 1 aMMHOKHCIOTHYIO TTOC/IEA0BATEIBLHOCTD (hpar-
MEHTAa MOJUIICTITH 1A, KOJAUpYIolerocs 3TuM ¢gpparmenTom mosiekyssl UPHK. [Ipu BbI-
MOJTHCHUH 33/IaHUS BOCIIOJIB3YUTECh TPUHIIAIIOM KOMIIJIEMEHTAPHOCTH U TaOJIUIeH Ire-
HETHYECKOI'0 KOJIa.

OTBETbI

® RAPHAHTA
Ne ponipoc¢

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

NRDRRRPRRR WA DMWD R W -

NWNIRFRPIRPRARRPRPWERNDNREREINPAWIE DN

33.Pemienue 3agaun

1 BapuaHT
Jlano:

A — cepas okpacka
a — Oeras okpacka
B — rnagkas mepcTthb
B — MOXHAaTas epCTh
o AaBB (cepblit MOXHaTbIi)

v ¥

Haiitu:
F=?

aaBs (benas rnaakasn)

Penienue:

P Cf AaBB X QaaBB

G
F1

A A

AaBB, AaBs, aaBB, aaBB
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OrtBeT: pacuieruienye no reHotuny u ¢penorumy 1:1:1:1. AaBB- cepsie rinagkue kpo-
KU, AaBB — cepble MOXHaThIE, aaBB — Oenble rinaakue, 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 Kaperiazasi)

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

OT1BeTBI HA BOIIPOCHI

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 BOMPOCOB 1O pa3aejiaM u
TeMaM (TeCcTOBbIE 3a1aHMS)
1. Hayka, uszyuarowaa cxoocmeo u paziudue 3apooviuieil N0360HOYHBIX
1) OMOTEXHOJIOTHS
2) reHeTHKa
3) anaToMus
4) sMOpuroIOTHs
2. Hauanom ouonozuueckoii 360n10uuu Hcu3nu Ha 3emjie NPUHAMO CYUMAMb MO-
MeHm 803HUKHOBEHUS NEPBbIX
1) oprannyeckux BelIecTB
2) KoalepBATHBIX Kaleslb U3 OPraHUYECKUX BEILIECTB
3) OHOKJIETOYHBIX TPOKAPUOTUUECKUX OPTraHU3MOB
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4) OAHOKJIETOYHBIX DYKAPHOTUYECKUX OPraHU3MOB

3. benku, cnocobnvle yckopamv XumuuecKue peakuyuu, GbINOJHAIOM 6 KIeHKe
¢yuxyuio —

1) KaTaJIUTUYECKYIO

2) TOPMOHAJIbHYIO

3) TpaHCIIOPTHYIO

4) nahopMauOHHYIO

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

1) umerot opopmiieHHOE ATPO

2) He nenarcs

3) He UMEIOT 0(DOPMIICHHOTO sIpa

4) umerot JIHK, 3aMKHYTYIO B KOJIBIIO

5. CosoKynHoCmb peaKkuyuil CUHME3a OPeAHUYECKUX 6eUleCE U3 HeOP2AHUYECKUX C
UCNONIb306AHUEM IHEPZUU CEEMA HA3bIGACHICA

1) porocunTe30M

2) XeMOCUHTE30M

3) 6poxeHuEM

4) rIMKOJIU30M

6. Cmpozo pasnomepHno pacnpeoensaomca mexicoy 004epHUMU KIemKAMU 8 npouecce
Mumosa

1) pubocomel

2) MUTOXOHJIpUU

3) XJIOpOIIACThI

4) XpOMOCOMBI

7. Ilepuoo, komopuwiit Hauunaemca ¢ 00paA306AHUA 3U20MbL U 3AKAHYUBCAEMCA POIiC-
O0eHuem, Ha3vlaemcs

1) npssmMbIM pa3BUTHEM

2) SMOpPHOHATIBHBIM

3) mocTAaMOpHUOHATBHBIM

4) OHTOT€HE30M

8. B pesynomame onnooomeopenusn oopasyemcs 3uzoma, 8 KOmopoi

1) yncno XxpoMoCcoM HE U3MEHSAETCS

2) OKa3pIBaCTCs TalyIONIHBIA HA0OP XPOMOCOM

3) BOocCcTaHABIMBAETCS TUILJIOUIHBINA HAOOP XpOMOCOM

4) oOpazyeTcs TPUILIOUIHBIN HAa00p XPOMOCOM

9. Cx00cmeo npuznakoe cmpoenus u HcuzHeoeameabHOCmuU pooumeJieil U NOMOM-
cmea ceudemenbcmaeyem 0 npoA6IeHUU

1) cBOiCTBAa N3MEHUYHUBOCTH

2) 3aKOHa eAMHOOOpa3us

3) npucImocoOICHHOCTH

4) cBOMCTBA HACJIEACTBEHHOCTH

10. Mymauyuu, ne coemecmumoie ¢ Hcu3Hbvio OP2AHUIMA, HA3bIGAIOM CS

1) muTonaasMaTU4eCKUMHU

2) NOJIOBBIMU

3) comaTUYEeCKUMU
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4) netranbHBIMU

11. Oméop, npu Komopom npoucxooum evlioeeHuUe U3 UCXO0H020 Mamepuaia ye-
J1011 2pynnwl 0CO0ell C HeenameabHbIMU NPUSHAKAMU U NOJIyYEeHUe Om HUX NOMmoOM-
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) 9KOJIOTMYCCKUI KPUTEPHIit

3) MopdosIoTUYECKHI KpUTEpUid

4) reorpaduyeckuii KpuTepun

14. Bootcvu Kopoexku u ocvl umerom ApKyl0 oKpacky. Ykaxcume mepmun, npumepom
KOmMOopO020 CAyyicum 3mo Aaeienue

1) aganTamus

2) MUMUKpHUS

3) Mackupyrolias okpacka

4) npenynpexaaroiias (yrpoxarolias) okpacka

15. Apomopeho3 — smo

1) nosiBIeHUE JIETOYHOTO JbIXaHUS

2) NOSIBJIEHUE 3aIllIUTHON OKPacKu

3) dopmupoBanue pazHooOpazHon HopmbI TEIa y PIO

4) ¢popMupoBaHUE KOHEUHOCTEH KOMATEILHOTO THIIA Y KpOTa

16. Opzanwl, évinonnaruue 00UHAKOBblE PYYHKUUU U UMEIOUIUE BHEUIHEE CX0OCH 0,
Ha3zvlearomcs

1) anasniornyHBIMU

2) TUBEPTEHTHBIMU

3) KOHBEpreHTHBIMU

4) roMOJIOTUYHBIMU

17. Oopazosanue HoeblX 61006 8 NPUPOOE RPOUCXOOUM & Pe3YIbmame

1) meTonuueckoro otdbopa

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 abrorenesa

2) Teopuu OMoreHesa

3) TeopuH KpeanroHu3Ma
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4) Teopur TAHCTIEPMUU

19. Hazoeume 00un u3z npusnakoe, C6A3AHHbLI C NPAMOXOHCOECHUEM Y Ue106€KaA
1) cBouaTast croma

2) cpociirecst KpecTIOBbIe TO3BOHKH

3) XOpOIIO pa3BUTHIE KIIOUHUIIBI

4) HebompIIe HaIOPOBHBIE AYTH

20. Yuenue o uenmpax npoucxosxrcoenus KyaipsmypHulX pacmenuil pazpaooman
1) H.. BaBuios

2) I'. Mennenb

3) B.1. Bepnanckuit

4) Y. TapBuH

21. H3menuugeocms, komopas 3ampazueaem enomun, He nepedaemcsa no Hacjieo-
CM@Ey, HOCUM NPUCHOCOOUMESIbHBLIL XAPAKMeEDP K YCA0GUAM CPeObl, HA3bl8ACM CA
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) HEIOJHBIM HACJIC0BAHUEM

4) raMeTHBIM HacJieIOBaHUEM

23. Cnepmamo3ouosl 00pazyromcs 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 Psijl PEeBpaIlCHUt

4) oTaMyaeTCs OT POAMTEIBCKOTO OPraHUu3Ma TOJIbKO pa3MepaMu

25. Jlunuowl 6 K1nemke He GbINOIHAIOM PYHKUUIO

1) SHEepPreTHYECKYIO

2) XpaHCHHsI HAacJICICTBEHHOM HH(pOopMarmu

3) 3amacaromnyro

4) CTPYKTYPHYIO

26.40po ¢ Knemke MOICHO pACRO3HAMb NO

1) HaIM4YKIO B HEM MUTOXOHIPUI

2) HAJIMYUIO B HEM HJIOIIA3MaTUYECKON CeTH

3) pacnoyIoKeHHIO Ha er0 MeMOpaHax pudbocom

4) HATMYKIO B HEM XPOMOCOM

2(. Hcmounukom yzinepooa, ucnoipb3yemo20 pacmenuamu 6 npoyecce pomocunme-
3a, Aaenaemcs
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1) rroko3a

2) yIJIeKUCIIbIN Ta3

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'amemol — cneyuanu3uposanHvle KiemKu, ¢ HOMOUbI0O KOMOPBIX OCYU{eCH6s-
emcs

1) BereraTuBHOE pa3MHOKEHHE

2) MOJ0BOE Pa3MHOXKEHHUE

3) mpopacTtaHue ceMsiH

4) MUTO3

30. Ilpouyecc unousudyanvbHozo pazeumus OpaHu3Ma, HAYUHAKOWUICA C ON1000-
meopeHusn u 00pa306anuA 3U20mul U 3AKAHYUBAIOWUIICA CMEPMbIO, HA3bIEACM CA

1) dunorenezom

2) SMOPHUOHANILHBIM TIEPUOJIOM

3) nocTaMOpHOHATIBHBIM MTEPUOOM

4) OHTOTEHE30M

31. Ilpusnak, Komopwlii He RPOABAAEMCA 6 2UOPUOHOM NOKOTEHUU, HA3bIEACM CA

1) mpoMexyTOUHBIM

2) pelecCUBHBIM

3) TOMHUHAHTHBIM

4) myTtanuen

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

2) MBIIIIECYHbIE

3) rameThl

4) HEelpOHBI

33. Oméop, oco3nanno HANPAaGIEeHHbLIL HA 8bl@eOEeHUE HOBO20 COPMA UIU NOPOObL C
Jcenaemplmu Kauecmeamu, Ha3vleaemcs

1) MmeToguuecKuM

2) MaccoBbIM

3) 6ecco3HaTEIbHBIM

4) UHIMBHUTYaTbHBIM

34. Aemopom nepeozo 360110UUOHHO20 YUEHUA ACIACHCA

1) K. JIunnei

2) K.b. Jlamapk

3) Y. {apBun

4) K. KroBbe

35. I'nasnasa npuuuna 6U0102U4ECKO20 pezpecca MHOZUX U006 8 HACmOoAUlee 6PeM
1) xo3stiicTBEHHAas AESATEILHOCTh YEIOBEKA

76



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 HACTECTBEHHBIMU U3MEHEHUSIMU

3) coxpansieT 0co0eil MPEenMyIIECTBEHHO € MOJIE3HBIMU U3MEHEHUSIMU

4) o0ocTpsieT B3aMMOOTHOIIEHUS MEXITY 0CO0SIMU

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

1) apomopdozamu

2) uauoaanTausaMu

3) nereHepanusaMu

4) GMOJIOTMYECKUM IIPOrPeccoM

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

1) nuBeprexuus

2) KOHBEpPreHIINs

3) apomopdo3

4) mauoaganTaus

40. Teopus, coenacno Komopoi, yscueoe pazeusaenmca U3 HeIcueo20, HOCUm HaA36a-
Hue

1) Teopun abrorenesa

2) Teopuu OMoreHesa

3) Teopuu KpearmoHn3Ma

4) Teopur AHCIIEPMUHN

41. Kakoit mun onmoczenesa xapakmepeH 014 1100eil

1) mpsimoe pa3Butue

2) HeTpsIMOE Pa3BUTHE C TIOJIHBIM MeTaMopdo3om

3) HempsAMOE pa3BUTHE C HETIOJHBIM MeTaMop(ho30M

4) pa3Butue ¢ MmetaMopho3oM

42. B omauuue om 4en068eK000paA3HbIX 00€3bAH Y UeN06€KA UMEEH CA

1) pesyc-dakrop

2) paccyno4Has AesTeIbHOCTD

3) deThIpexKaMepHOE CepAle

4) abCTpaKTHOE MBIIUICHHE

43. Co2nacno 3aKoHy HeE3A8UCUMO20 HACIE006AHUA NPU3HAKOS, pacuienieHue no
¢penomuny npoucxooum 6 coommnouwienuu

1)1:1

2) 1:2:1
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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) yBeJIMUCHUE YUCICHHOCTH XUIIIHUKOB

46. Kaxyro ¢hynkuuto 6 Knemke @vinoinsaem 3HOONIAIMAMUYECKASL 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) KIECTOYHYIO TEOPHIO

4) 3aKOH TOMOJIOTUYECKHX PSIJIOB

48. Hnghopmayuonnas PHK — smo

1) 6enox

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 NPOUCXOOUN 8 KI1emKax
1) comepxanux XaoporiacThl

2) nmoboro opraHuzmMa

3) conepkamiux JM30COMbI

4) conmepxaiiux MUTOXOHIPUU

51. B pe3yromame mumo3a 4ucio XxpomMocom 6 Kiemkax mena

1) ymenpmaercst BiBoe

2) yBEIMYMBAETCS BJIBOE

3) coxpaHseTcsl HEM3MEHHBIM

4) u3meHseTcs ciay4yanHo

52. Xpomocomol, Komopwvie OMHOCAMCA K PA3HBIM RAPAM U PA3TUYAIOMCA RO hopme
u pamepam, Ha3vlealOM 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 opraHu3Ma

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 pa3mMHONCAIOMCc, 00pa3ya Kyabmypy 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. Ecmecmeennslit omoop — mo

1) crokHbIE OTHOIICHUS MEXITY OpTaHU3MaMH U HEXKUBOU MPUPOIOi

2) mpoliecc pocTa YUCICHHOCTH TOMYJISIIUU

3) nporecc 06pa30BaHUsl HOBBIX BUOB B MPUPOJIC

4) mporiecc COXpaHEeHHs 0COOCH ¢ MOJIE3HBIMU UM HACJICICTBEHHBIMA N3MEHEHUSIMU
59. B neiikoyumax uenogeka cooepicumcs

1) 23 xpoMocombl

2) 44 XpOMOCOMBI

3) 46 xpomocoM

4) 48 xpomocoM

60. Houoaoanmauus — 3mo

1) TenIoOKpOBHOCTH

2) TOSIBJICHUE JIETOYHOTO JIbIXaHUS

3) deThIpexKaMepHOE 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) Teopur AHCTICPMUU

63. Kakasa uacmp eepxmneil KoHeuHOCMU Yesl06eKa npemepnena HaubdoIbuiue uime-
HeHUus 8 npoyecce 360110UUU

1) KuCThH

2) npeAruieube

3) medo

4) nne4eBoit mosic

64. Monexyna /THK ¢ omauuue om PHK umeem éuo

1) nBoitHOM cripanu

2) kmyOka

3) OAMHOYHOW CTIUpaH

4) «KJIEBEPHOTO JIUCTA»

65. 100 énuanuem cenomuna u ycioeuil 6neuiHell cpeovl hopmupyemcsa

1) penorun

2) renooH

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) MomIHBIE KEeBaTEIbHBIE MBIIIIIBI

2) HeOobIlIas HUKHSAS YeTI0CTh

3) NOABMKHBIA MYCKYJIUCTBINA A3BIK

4) XopouIo pa3BUThIE TEMEHHBIE TPEOHU

67. Coznacrno emopomy 3axkony Menoens, pacuienjienue no peHomuny npouUcxooum
6 COOMmHOWEHUU

111

2) 1:2:1

3)3:1

4) 9:3:3:1

68. Ilonyuenuem 6b1cOKOYPOIHCANUHBIX NOTUNTIOUOHDBIX PACHEHUTI 3AHUMACHICA HAYKA
1) cenexuus

2) reHeTHKa

3) busnonorus

80



4) 6otaHuKa

69. K makponemenmam Kiemxku OmHoOCAMCA:

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 pacmeHnuil 0decneuuearomcs
1) opraHU9YeCKUMH BEIIECTBAMU

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 TUIIIOUTHBIE KJIETKU

73. Pazeumue My»ccKux zament Ha3vl6aemcs

1) rametorenesom

2) OBOT€HE30M

3) ¢unorenezom

4) ciepMaToOTreHE30M

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

1) noukoBaHueM

2) BEreTaTUBHBIM

3) GecroabM

4) N0JI0BBIM

75. Ilpeobraoarowuii npusnax, KOMopwvlil NPOABIACMCA Yy ZUOPUOHOZ0 NOMOMCIEd,
Ha3zvlearom

1) ToMUHAHTHBIM

2) pelecCuBHbIM

3) ruOpUIHBIM

4) MyTaHTHBIM

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

1) comaTu4ecKue

2) reHepaTUBHBIE

3) NIOMUHAHTHBIE

4) pereccuBHbIC
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77. Omoop, npoAGAWUICA 6 COXPAHEHUU Ye1086KOM HA PA3600 JIyHuiux ocooeil u
ynompeodienuu ¢ nuugy Xyouiux 0e3 co3HamebH020 HamepeHus evigecmu 0o.iee co-
6epuLeHHYI0 NOPOOY Ul COpHl, HA3bI8AECHICS

1) MmeToauyecKkumM

2) MacCOBBIM

3) 6ecco3HaTEIBLHBIM

4) UHABUTyaTbHBIM

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

1) BeKUBaHUS 0co0el ¢ pa3HOOOpa3HBIMU HACIICACTBEHHBIMU H3MEHCHUSIMHU

2) cTpeMieHus 0cO0eil K CaMOyCOBEPUIEHCTBOBAHUIO

3) rpaganuu

4) mpeuMyIIeCTBEHHOTO COXPAHEHHUS ECTECTBEHHBIM OTOOpPOM OcoOei ¢ MOJe3HBIMU
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 MIPEAKOB Y OTACIBHBIX 0CO0CH

2) SBOJTIONMOHHBIC H3MEHEHHS, BEIYIIHNE K YITPOIICHUIO OPTaHU3aIlnN

3) KpymHBIC SBOJTIONMOHHBIC H3MEHEHHUS, BEIYIIHE K OOIIEMY ITOBEMY OpPTaHU3aITuN

4) MelKue 3BOJIIOIMOHHBIE U3MEHEHUS, 00€CTIeUnBaIOIINE TPUCTIOCOOIEHHOCTh K Cpeie
obuTaHus

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

1) nuBepreHuus

2) KOHBEpPreHIHUs

3) apomopdo3

4) uauoananrtamnus

82. Teopusa, coznacno Komopoii, >cu3nv Ha 3emae cyuiecmeyem 6e4Ho, HOCUM
Ha3zeanue

1) Teopun abrorenesa

2) Teopuu OuoreHesa

3) Teopuu KpearnroH1u3Ma

4) TeopuH CTAIIMOHAPHOT'O COCTOSIHHSI

83. 3axon nezasucumozo Hacne008anus NPUIHAKOE - IMO

1) nepBbiii 3akoH Menaens

2) BTOpoi 3akoH MeHnens

3) Tpetuii 3akoH MeHmemns

4) 3akon T.Moprana

84. Cosokynnocmbs 6écex 2enoe opeanuma
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1) rerodonn

2) ajens

3) penoTun

4) reHOTHUI

85. Buympenuaa noayxcuokasa cpeoa Kiemku, NPOHUIAHHAA MeaAbYalluUMU HUM -
MU u mpyoouKamu, 6 KOmMopoi 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-
00pa3znvIx 00e3vaH

1) mnockas rpyaHas KjIeTka

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 eeuiecmea Heuevlx Opeanu3Mos
1) KOHCYMEHTHI

2) peIyleHThI

3) mpoIyLIEHTHI

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 npeobpaszosanuu ouocgepsvl 21agnyro poiv uzparom

1) s)xuBBIE OpraHU3MBI

2) OMOpPUTMBI

3) KpyroBOpOT MUHEPAIBHBIX BEIICCTB

4) mpornecchl caMOperyJisiuu

91. Ilpupooononv3osanue nodpazoenaemcsa Ha

1) 5KOHOMHOE ¥ HEAKOHOMHOE

2) paloHAJILHOE U HePaIlMOHAILHOE

3) MO3UTUBHOE U HETATHBHOE

4) cenbCKOXO3UCTBEHHOE U TPOMBIIIIJICHHOES

92. I'ocnoocmeyouiee nonorcenue MAeKONUMAOWUX 6 IGONIOUUU OP2AHUUECKO20
MUpa cea3ano c ux

1) oTHOCUTENBHO KPYITHBIMU pa3MepaMu Teja

2) BBICOKOH TUIOJJOBUTOCTHIO M 3200TOM O MOTOMCTBE

83



3) TEMIOKPOBHOCTHIO U BHYTPUYTPOOHBIM Pa3BUTHEM

4) nprcocoOIEHHOCTHIO K Pa3HBIM CIOCO0aM Pa3MHOKEHUS

93. @axkmopul, evizvisarouue 3azpasHenue OKpyxycarouieil cpeovl, CéA3AHHbBIE C Oes-
menbHOCMbIO Ue08eKa, HA3bleaAlom

1) orpaHUYUBAIOIIUMHU

2) aHTPONIOTEHHBIMU

3) OMOTHYECKUMU

4) aOMOTUYECKUMHU

94. B 3kocucmeme ocHOBHOI HOMOK 6euiecmea U IHEPZUU nepedaemcs
1) OT peayneHToB K KOHCYMEHTaM | Jlajiee K MPOIyIieHTaM

2) OT KOHCYMEHTOB K MPOAYIICHTaM U Jajiee K peIylieHTaM

3) OT MPOAYIIEHTOB K KOHCYMEHTaM U Jjajiee K peayrieHTaMm

4) OT IPOAYILIEHTOB K PEAYIIEHTaM U 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) MUKpOOpPraHU3MOB

4) )KUBBIX OPTAaHU3MOB

97. Bce chaxkmopul scueoil u Hexcusoii npupoovl, o3oeiicmayouiue Ha ocoou, nony-
AAYUU, 6UObL HA3HIEAIOM

1) abunoTHyecKuMH

2) OMOTUYECKUMH

3) 5KOJOTUYECKUMHU

4) aHTPONOTrE€HHBIMU

98. Pazpywiumenu opzanuuecKux eeuiecme

1) nmpoxynieHThI

2) KOHCYMEHTBI

3) penyueHThI

4) IpOyIICHTHI

99.¥Ycmointuusocmo ouocghepot ob6ecneuusaemcs

1) reOMarHUTHBIMU SBJICHUSMHA

2) XO3SIUCTBEHHOM JIESITEILHOCTRIO YeIOBEKa

3) atMocepHBIMHU SBICHUSMHU

4) KpyroBOpOTOM BEILIECTB

100. Ilpupoonvie 06veKkmol u A61€HUA, KOMOPbIE Ye/106€K UCNOb3YEm 6 NPOUecce
mpyoa u Hcu3nu, Ha3vleaOM cs

1) npupOIHBIMHU pecypcamu

2) TOJIe3HBIMH HCKOTIAeMbIMH

3) YCIOBUSAMU JKU3HU

4) npupOAHBIME OOraTcTBaMHU
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101. Abuomuueckumu ghaxmopamu cpeovl He AGNAIOMCA

1) Boja 1 BbIMaieHUE OCAJAKOB

2) TpyHT

3) B3aUMOJICMCTBHUE THUIA «IAPA3UT - XO3SIHH

4) penbed

102. Apycnoe pazmeuienue nad3zemMHubIx Yacmeil pacmeHuil é i1ecy — Imo nPUcnocoo-
JleHue K UCno1b306aHUIO

1) BoamI

2) COJTHEYHOTO CBETA

3) yriekucioro rasza

4) MUHEpaJIbHBIX COJIEH

103. Heob6xo0umoe ycnosue coxpanenus pasnoeecus é ouocgepe

1) sBOJTIOIMST 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. lepeyenb NpakTHYECKUX 3aJaHMI, B TOM 4YHcje NPodaeMHbIe U TBOP-
YyecKue 3a/1aHusl, HallpaBJIeHHbIE HA OLICHKY U onpeaejeHue c(pOPMHPOBAHHOCTH
yMeHH i, NPpo¢ecCHOHAIBHBIX U 00IMX KOMIIETCHIMH;

1. Kak, pyKoBOIUTENIO A€peBOOOPAOATHIBAIOIIETO MPEANPUATHS, BHIIOIHUTH 3aKa3 Ha
ITOCTaBKY OITMJIOK TaK, YTOOBI HAHECTH Bpe MpHupoe?

2. Kak, pykoBoautento iepeBooOpadaThIBAIOIIETO MPEANPUITHS, BHIMIOJHUTh 3aKa3 Ha
MOCTaBKY OMMWJIOK TaK, 4YTOObI HE HAaBPEAUTD MpHUpoe?

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

4. TloueMy JrOAM, 5KOHOMHO PACXOJIYIOIIME MHILY, OJEXKAY, PeAMEThl 00UXo0ja, Co-
3JJaHHBIE U3 HAaTypalbHBIX MaTEpUajoB, MPEAOTBPAILAIOT MPOIecC OUOIOrMYECKOro pe-
rpecca?

5. Pewiume 3a0auy. Y KpOJMKOB cepasl OKpacka IIEPCTH JTOMUHHUPYET HaJ Oeyoi, a
ryajKas mepcTh — Hag MoxHaTo. KakuM no ¢eHotuny u reHotuny OyJeT HOTOMCTBO
MPU CKPEIIMBAHUM TE€TEPO3UTOTHBIX CEPBIX MOXHATBIX KPOJUKOB C I€T€PO3UTOTHBIMU
O€eJIBIMU TIAKUMU?

6. Pewuume 3a0auy. TemHoBoJiocas (A) keHIMnHa ¢ KyapsBeiMu (B) Boiocamu, retepo-
3UTOTHAs TI0 TIEPBOMY THUITy TaMeT, BCTYyNIIA B OpaK ¢ MY>XYMHOM, UMEIOIIUM TEMHBIE
IJIaJIKUE BOJIOCHI, T€TEPO3UTOTHBIM IO NEPBOM aiuienu. KakoBbl BEpPOATHBIE T€HOTHUIIBI
neTei?

7. Pewuume 3a0auy. TemHoBoisiocas (A) xkapernazas (C) XKeHIIMHA, T€TepO3UroTHAs 1O
NEepBON alljieNid, BCTYNUIa B Opak CO CBETIOBOJIOCHIM Kaperjia3biM MYXYMHOM, FeTepo-
3UTOTHBIM 10 BTOPOMY Npu3HaKy. KakoBbl BEpOSTHBIE T€HOTHUIIBI AETEN?
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8. Pewiume 3adauy. Y KOUIEK MOJIOCATHI XBOCT JOMUHUPYET HaJ OJAHOTOHHBIM, a
JUIMHHBIE YCbI HaJ KOPOTKUMH. CKPECTUIIM reTEPO3UTOTHYIO 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 nykneoruanyto nocieaoBareabHocTh AT TTIATTLIIIL, a Mmatpunei i 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 (pparmenta monekysnsl HPHK, 1 aMUHOKHCIOTHYIO MOCIEI0BATENBHOCTD (hpar-
MEHTa MOJUNENTH A, Koaupymomerocs 3tuM (pparmentom monekynsl uPHK. IIpu BbI-
MOJIHEHUH 33/I1aHUS BOCIOJB3YHTECh MPUHIIUIIOM KOMIUIEMEHTAapHOCTH U TabIuIeil re-
HETUYECKOTO KOJa.

11. ®parment monekyasl JJHK umeer crnenyronlyro HyKI€OTUIAHYIO MOCIEI0BATENb-
HocTh: ATALUTAITHTHALTIIALL. OnpenenuTe HYKJICOTHUIHYIO IOCIIEIOBATEIb-
HOCTh (pparmeHTa Mosiekyisl UPHK, cunTesupyromeiics no npuBeeHHOMY (pparMeHty
moutekynbl JIHK, 1 aMUHOKHUCIIOTHYIO MOC/IEI0BAaTENIbHOCTh ()parMeHTa MOJIUNENTHA,
Koaupyromerocst 3TuM pparmeHToM mMosekyiasl ”PHK. [Ipu BeimonHeHnM 3aaHust Boc-
M0JIb3YHUTECh MPUHIUIIOM KOMIUJIEMEHTAPHOCTHU U TaOIMIIEH TEHETUYECKOT0 KOJIa.

12. Ompenenute aMHMHOKHUCIOTHBIM COCTaB (parMeHTa MOJHUIENTUIHONW IEMHU, €CIu
y4yacTok reHa Ha mosekyie JJHK nmeer cnepyromniyro mociaeaoBaTeabHOCTh HYKIECOTH-
noB: TATHATTTILI.

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 BBIMOJIHAIOTCA MUCbMEHHBIE 3aaHusl. OTBEThl Ha MHUChH-
MEHHBIE 33JIlaHus MOTYT JJaBaThCs B IPOU3BOJIBHOM MOPSAKE, C 00s13aTEIbHBIM YKa3aHU-
€M HOMepa BOIIpoca.

Bompocsr 1-16 TpedyroT 01HOro 0TBETa M OLICHUBAIOTCS B 1 Gas.

Bonpoc 17 — pemenne renetndeckoi 3agaun, orennBaercs B 10 6ammos. 3amaua
odopmiisieTcs cornacHO MpaBuiIaM. baiabl MOTYT CHMKAThCS 3a HApyIICHHE JIOTUKU
pelieHus1, HempaBuibHOEe 0GOpMIICHHE, OTUOKH B XOJE PEIIeHUs 3a7aud. 3a KaKaoe
HapyleHue cuumaercs 1 0an.

Bormpoc 18 Tpe0yroT nMcCbMEHHOTO O0TBETA, MAKCUMAIIbLHO OLIEHUBAIOTCS B 2 Oal-
Jla TIpY TIPABHIIBHOM OTBETE. bayuibl MOTYT CHUXAThCsI 32 HApYIICHHUE JIOTUKH, OITHOKU
B DJIEMEHTE OTBETa

Bonpoc 19 makcumanbHO orieHMBarOTCs B 6 0ayuioB. baiibl MOTYT CHHXKAThCS
3a, OIIMOKHU B 3JIEMEHTE OTBETa — MPH HENPABUILHOM ONPECICHNN KaXKI0H aMUHOKHC-
JIOTHI, WJIA OMIMOKY B HAITMCAHUU KAXKJOTO TPUILTIETa — CHUMaeTcs 1 Ga.

MakcumanbHO BBl MOKeTe HaOpaTh 34 6anna.

86



Ouenka «otanyno» 85 - 100% npaBuIbHBIX pacueToB U aeicTsuid (34-29 Ga-
JIOB)

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

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

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

3.6. Kputepuu o1ieHKH NPOMEKYTOYHOI aTTecTalluu

OneHKa «OTJIHYHO» - TEOPETHUECKOE COJCPIKaHUE Kypca OCBOCHO MOJIHOCTHIO,
6e3 mpobenoB, ymMeHus chopMHpOBaHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMOil yueOHbIE
3aJJaHHS BHITIOJIHEHBI, KAYECTBO WX BBITIOJIHEHUS OIEHEHO BBICOKO.

OneHka «XOpoII0» - TEOPETUIECKOE COJIEpIKaHHE Kypca OCBOCHO TOJTHOCTHIO,
6e3 mpobeoB, HEKOTOPhIE YMEHUsT c(hOpPMUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEH-
HBIE MPOrpaMMOl yueOHbIE 3a/JaHHsI BHIIIOIHEHBI, HEKOTOPbIE BUbI 3aJJaHUI BBITIOJHE-
HBI C OIITMOKaMHU.

OneHka «yI0BJIETBOPHUTEIbHO»- TEOPETUUYECKOE COJEpKAHUE Kypca OCBOEHO
YaCTUYHO, HO MPOOEThl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHUS
paboThI C OCBOGHHBIM MaTepUAIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIY-
CMOTpPEHHBIX MPOrpaMMON OOy4YeHHs Y4eOHBIX 3aJaHUil BBITIOJIHEHO, HEKOTOPHIE U3
BBITTOJTHEHHBIX 3aJIaHUI COJIEPIKAT OIIUOKH.

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

[IpoBepka MpaBUILHOCTH PACYETOB U OCYILIECTBICHUS HEOOXOIUMBIX JEHCTBUI

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

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

OneHka «y10BJIETBOPUTEIbHO» 51-68% NpaBMIBHBIX pacueTOB U ICUCTBUM —
«YZOBJIETBOPUTEITHHO

OueHka «HeyI0BJIETBOPUTEIbHO» 50% U MeHEe — «HEYOBJIECTBOPUTEIBHO
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4. KOHTPOJIBHO-U3MEPUTEJBbHBIE MATEPUAJIBI IJISA KOHTPOJIA
OCTATOYHBIX 3HAHUI

4.1. Haznauenue

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

4.2. ®opma ¥ yCJIOBUSI KOHTPOJIS

TectupoBanne o yueoHou mucrummHe OO/J1.08 buosnoruss mpoBOaUTCS C HC-
MOJIb30BAHUEM JIOKAJIBbHOW TECTOBOM OOOJIOUKH KOJUIE/a B KOMIIBIOTEPHOM Kiacce
(MM ¢ UCTIOJIB30BAHUEM CIICIIUAIM3UPOBAHHBIX CEPBUCOB, Hampumep, Google-popmer
U Jp.), B KOTOPBIX Oaibl (OpMHUPYIOTCA aBTOMATHYECKH U MEPEBOMAATCS B CHUCTEMY
OLICHOK MPENoAaBaTeIeM B COOTBETCTBHH C YTBEPKICHHON NIKAJIOW OLEHUBAHHUS.

Conepxanne KM 11e710¢THO oTpakaeT 00beM MpOBEPsEMbIX 3HAHUM, YMEHUH,
KOMIIETEHIIMI, OCBOEHHBIX O0YUYalOIMMUCS IPU U3YYEHUH JUCLIUILINHBL.

[Tpu TecTUpOBaHUU Ha KOMIIBIOTEPE — OMPENEISAETCS [0 OJHOMY O0y4arouemMycs
32 MEPCOHAIBHBIM KOMIIBIOTEPOM. J{JIs1 TECTOBBIX 3alaHUM YCTAHABIMBAETCS BpeMs OT 1
70 2 MHHYT Ha KaXIbIi BOIIPOC B 3aBHCHUMOCTH OT CJIOYKHOCTH 3amaHuil. CtyaeHTam
IIpeJIaracTCcsl MHANBUAYAJIbHBIN BapUaHT, coaepkauuil 60 TECTOBBIX 3aJaHUM.

4.3. Heo0xoaumsle 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 — BeIOMpaAeTe OJWH BapHaHT. B TecTax ¢ mMpomyIIeHHBIM CJIOBOM — B 3aBHCUMO-
CTH OT HaxXOXXJICHUS B MPEIJIOKCHUHU. CJIIOBO IHUIIIETCS C 3arjIaBHON WM CTPOYHOM OYK-
BBI, B COOTBETCTBYIOIIEM KOHTEKCTY TaJIeikKe.

4.6. OueHo4YHbIC CPeaCTBA

TecTupoBanue

1. HapymieHue NpOCTPAHCTBEHHOM CTPYKTYPHI OeJiKka
1. nenaryparus

2. pereHepanus

3. peHaTypauus

4. KOIUpOBaHUE

2. OCHOBHbBIE 3JIEMEHTBI KUBOT0

1. s)xene3o, Maruui, cepedpo, KpeMHUI

2. a30T, yIaepoa, BOAOPO, KUCIOPO
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. KOJI, IMHK, CEepa, KaJbLIUN
. bocdop, HaTpuit, XJI0p, MapTraHel]
. PacTuTe/ibHas KJIeTKa B OTJIMYME OT ;KUBOTHOM UMeeT
. MeMOpaHy, 000JI04KYy, MUTOXOHIPUHU
. IO, BAKyOJIH, TU30COMBI
. KJIIETOUYHYIO 000JIOUKY, XJIOPOILJIACThI, BaKYOJIH
. anmmapat ['oJbKu, SHI0TUIa3MAaTHYECKYIO CETh
. K npokapuoram oTHOCHT
. pacTeHus
. bakTepuun
. JKUBOTHBIX
. TpUOBI
. 3HaYeHMe MOJI0BOT0 PA3MHOKEHHS /IJIsl IBOJIIOIUU COCTOUT B TOM, YTO
. TOUEPHHI OPraHU3M SIBIIIETCSI TOUHOW KOMHUEN POJIUTEIHCKOTO
. TIPY OTJIOJIOTBOPEHUU MOT'YT BOBHUKHYTh HOBbIE KOMOMHAIIMY T€HOB
. Pa3BUTHE HOBOI'O OpraHM3Ma HAYMHAETCA C JIEJICHUS OJJHOM KIIETKU
. Oaromapst MUTO3Y U3 3UTOTHI POPMUPYETCS 3aPOIBIIII
. [0TOBBIMM OpPraHU4YecKMMH BelleCTBAMH MUTAKTCS OPraHUu3MbI
. TeTepOoTpOdbI
. @BTOTPO(DbI
. XeMOTPO(PBI
. hoToTpOdBI
. Biaroaaps meiio3y u ONJI00TBOPEHUIO
. CHIKAETCsl BEPOSITHOCTD MPOSIBJICHUSI MyTallMi B IOTOMCTBE
. U3BMEHAETCS YUCJIO XPOMOCOM U3 TTOKOJIECHHUS B OKOJICHUE
3.MOIEPKUBACTCS MTOCTOSTHHOE YUCIIO XPOMOCOM B TMIOKOJICHUSX
. coxpanseTcs peHOTHI 0ocoOeH B MOMYJISAIIHIX
. O poacrTBe :KUBBIX OPraHU3MOB CBH/IETEJIbCTBYET
. MHOTOOOpasue Oprannu3MoB
. 00UTaHHE OPTaHU3MOB B CXOJHBIX YCIOBUAX
. OIMHAKOBOE CTPOEHUE BCEX OPTraHU3MOB
. UX KJIETOYHOE CTPOEHHE
. BecTtaBbTe NPOIyLIEHHOE CJIOBO:
- HayKa O HACJICICTBEHHOCTH U U3MEHUYHUBOCTH KMBBIX OPTraHU3MOB.
10. BcraBbTe mpomnyiuieHHOE CJI0BO:
JJIEeMEHTapHasi KUBas CHUCTEMa M OCHOBHAsl CTPYKTYpHO-
(yHKIIMOHATbHAS €UHHUIIA BCEX JKUBBIX OPraHU3MOB: OaKTepUid, TPOCTEUIINX, TPUOOB,
BBICIITMX PACTCHUH W )KUBOTHBIX.
11. BeraBbTe NPOIYLIEHHOE CJIOBO:
- BOKHEHIIAsI COCTABHAsI YaCTh KIJIETKHA, B KOTOPOW XPAHUTCS U BOC-
MIPOU3BOAUTCS HACIICICTBEHHASI HH(POPMAIIHS.
12. BcTaBbTe NPOMyILIEHHOE CJIOBO:
- TIpoliecc 0Opa30BaHUs KJIETKAMH BBICIINX PACTCHUM, BOJAOPOCIEH U
HEKOTOPHIMU OaKTEPUSIMUA OPTaHWYECKUX BEIIECTB M3 BOJBI U YTJIIEKUCIOTO Tas3a Mpu
Y4acCTUU SHEPIUU CBETA.

NFPNPR,rWODNPFPOPRWLDUNDN,OPRWONEAEPRNONPEFPWOPAMW

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

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. YcTraHoBuTE MOC/I€A0BATEIbHOCTh YCJIOKHEHHSI CTPYKTYPbI 0eJKOBOI
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 MOC/€I0BATEJBLHOCTh MPOIECCOB, MPOTEKAIUX NMPH 3a-
pacTaHUM CKaJ:

1. roJsibie cKasbl

2. 3apacTaHuE MXaMHU

3. 3aceyicHUE JIMIIATHUKOM

4. oOpazoBaHuE TOHKOTO CJIOS IOYBbI

5. opMupoBaHHE 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 MPOSIBIIsIeTCS KOMOUHATUBHAS N3MEHUYHNBOCTD

5. IpoucxoauT ¢ 00pa3oBaHUEM TaMeT

Cnioco6 pa3MHOKEHHUS:

1. 6ecnionoe

2. TI0JIOBOE

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

Oco0GeHHOCTh TUTAHUS:

1. UCHONB3YIOT TOTOBBIE OPTAHUYECKUE BEIIECTBA

2. CUHTE3UPYIOT OpraHMUYECKHEe BEUIeCTBAa U3 HEOPraHUUYECKUX Ha CBETY

3. UCTIOJB3YIOT SHEPTUIO COTHEYHOTO CBETA

4. UCTIOJIb3YIOT PHEPTHIO, 3aKIIOYCHHYIO B MHUIIIE

['pynna opranusmos:
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1. aBTOTpOdBI
2. reTepoTpodmI
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. onHOMEMOpaHHBIi
2. IByMEeMOpPHHBI
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
['pymnma opranu3mos:
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'eneruka
10 KneTka
11 Snpo
12 doTocuHTE3
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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