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1. [IacnopT KOMILIEKTA OLIEHOYHBIX CPEACTB

1.1. Ob6aacTh NpUMEHEHNS] KOMILIEKTA OLIEHOYHBIX CPEe/ICTB

KoMmuiekT OLEeHOYHBIX CpEeACTB MpeJHA3HAuYeH MJis MPOBEPKU PpPe3ylIbTaTOB OCBOCHUS
yuebHoit muctumumabl OOJ[.08 BUOJIOI'MSA ocHoBHOU mnpodeccrnoHaANbHON 00pa3oBaTebHOM
nporpamMmbl OIICIIO no cnenuansHocT 43.02.17 TexHONIOrMM UHAYCTPUU KPacOThI

KoMIJIeKT OleHOYHBIX CPEACTB MO3BOJIsSIeT OLleHUBATh:
1. Ilnanupyemble pe3yJabTaThl 0OCBOEHHS 00111€00pa30BaTeILHOM AMCIUILINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco6oe 3HaueHne TUCIUIUTMHA HMeeT pHu GpopmupoBannu U pazsutun OK u [1K

Tabnuya 1
Koa u Pe3yibTaThl 0CBOEHHS THCHUILIUHBI
HAHMMEHOBaHUe Oo6mme JucuunjnHapHble
(popmupyembIx
KOMIIETeHIM i
OK 01. Beibupats VYo 01.01pacno3naBarts 3agauy u/uinu npoonemy | [1P6
crocoObI perieHus B npodeccMoHaTbHOM  W/WJIM  COIIMAIIBHOM 01cdopMHpOBaHHOCTH
3aaaq KOHTEKCTE, 3HaHUII O MecTe W
npodeccuoHaTbHOM Yo 01.02 AHAM3MPOBATH  3aJady u/unu poms  GHOIOTHH B
e TETLHOCTH MpoOJIeMy | BBIICTISATH €€ COCTAaBHBIE YacTH,
IIPUMEHUTEIIBHO K Yo 01.03 onpenensaTs Tamsl pemeHus 3a/1a4u; cacreme Hay4HOTO
Pa3TMIHBIM Vo 01.04 BeisBiate W d(QPEeKTHBHO wucKarh | SHAHUT,
KOHTEKCTaM UHPOPMALKIO, HEOOXOAMMYI0 [y pemeHus | QyHKIHOHAIBHOM
3a/1a4u U/ UIW TIPOOIIEMBI; TPaMOTHOCTH
Yo 01.05 cocTaBnATh m1aH AEHCTBUS; yelroBeKa st
Yo 01.08 . pelieHns >KU3HEHHBIX
pea30BbIBATH COCTABICHHBIN TUIaH
. . npo0iewm;
30 01.01 akTyanbHBIN TTPOQECCHOHATBHBIN
U COIIMAJIbHBIM KOHTEKCT, B KOTOPOM MPHUXOAUTCS I1P6 02
paboTaTh M KUTh; c(popMHPOBaHHOCTE
30 01.02 ocHOBHBIE UCTOYHHUKHU UH(GOPMAITIH YMEHUSI  pAaCKpBIBATh
U PeCypCHI JUIsl pelIeHUs 3a/1a4 U poOIeM COZIEpKaHue
B NPO(ECCHOHAIBPHOM — W/HIM  COLMAIBHOM | 0CHOBOMOIArAIOMINX
KOHTEKCTC, OHOJIOTHYECKUX
30 01.05 crpykrypa 1uiaHa ns peHICHUS

3agad.JIP 26roToBHOCT W CHOCOOHOCTH K
00pazoBaHUIO u caM000pa30BaHUIO Ha
MPOTSHKEHUU BCEH KU3HU,

MPII 02 ycranaBiauBaTh CyIIECTBEHHbIN MPU3HAK
WM OCHOBaHMS IS CpaBHEHMS, KiacCU(UKAIIUN
1 0000IIIeHN;

MPII 03 onpenensarsb
3aJ1aBaTh

napameTpbl U KpUTEPUU UX JOCTHKECHHUS;

MPII 05 BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE pPE3YJIbTATOB LIEJISM,
OLIEHUBATh PUCKHU MOCJIEACTBUH JEATEIbHOCTH;
MPII 12 BBISBASATP HNPUYUHHO-CIIEICTBEHHBIC
CBSI3M W AaKTyaJU3HpPOBATH 3a/ady, BbIJBUraTh
TUTIOTE3Y €€ PELICHUs], HaXOJUTh apryMEHTHI JJIs

ocian  ACATCIbHOCTH,

TEPMUHOB WM TIOHSTHIA:
JKU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusMm, B,
HOTYJISIHS,
IKOCUCTEMA,
ounorneHo3, Ouocdepa;

Meraboym3M  (oOMeH
BEIIECTB u
npeBpalecHue
SHEpPruM), TOMEOCTa3
(camoperymsius),
OuoCcuHTE3 OcInka,
CTPYKTypHast




JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHMI, 3a1aBaTh
rapameTpsl U KpUTEPUN PELLIECHUS;

MPII 13 aHanu3upoBaTh NOJYYEHHBIE B XOJI€
pelleHus  3ajauyd  pe3yNbTaThl, KPUTHYECKU
OLICHUBAaTh UX JOCTOBEPHOCTb, MPOrHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSX;

opraHusanus  JXKHUBBIX
CHCTEM,
JMICKPETHOCTD,
caMOpeTyJISLHNA,
CaMOBOCIIPOU3BEICHHE
(penpoayKuus),
HACJIE/ICTBEHHOCTH,
U3MCHYUBOCTD,
HHEPT03aBUCHUMOCTb,
pocT M pa3BUTHE,
YpOBHEBas
OpraHu3aIus;

ITP6 05 npuoOperenue
OIIbITa MMPUMCHCHU A
OCHOBHBIX METOI0B
HAyYHOTO  TIO3HAHWMS,

I/ICHOHLSYGMBIX B
OMOJIOTHH:

HaOJIFOIEHUS u
OIINCAaHUA JKHUBBIX

CHCTEM, TPOIIECCOB U
SIBIICHHI,
OopraHu3aIun n
MIPOBEACHUS
OHOJIOTHYECKOTO
IKCIIEPUMEHTA,
BBIZABIKEHUS TUIIOTES,
BBISIBJIEHUS
3aBUCUMOCTH  MEXIY
HCCIIeTyEeMbIMU
BEJIUYNHAMU,
00BICHEHUS
MOJIy4YE€HHBIX
pe3yabTaToOB u
dbopMynupoBaHUs
BBLIBOJIOB c
HCIO0JIb30BaHUEM
HAy4YHBIX MIOHSTHH,
TEOpHUii U 3aKOHOB;

[1P6 08
c(hOpMHUPOBAHHOCTH
YMEHUS pemarhb

OHOJIOTNYECKUE




3a7a4H, COCTaBJISATh
TCHOTUITMYECKHC
CXEMbl CKPEIIMBAHUSA

JUIi  pa3HbIX THUIIOB
HacJIe10BaHMs

IIPU3HAKOB y
OpPraHU3MOB,
COCTaBJIATh CXEMBI

NnepeHocCa BCUICCTB H

SHEPTUU B
KOcHCTEMax  (Lenu
MUTaHUS,  TUIICBBIC
CEeTH)
OK 02. VYo 02.01 I1P6 06
Hcmons30BaTh OTIPENIETISATh 3a/1a4M IS MOMCKa MH(POPMAIINH; c(OPMHPOBAHHOCTH
COBpPEMEHHBIE Vo0 02.02 yMeHHs BBIICIIAT
CpeICTBa MOUCKa, OTIPENIETISATh HE00XO0IMMBIC UCTOYHUKHA
CYIIIECTBEHHBIC
aHanu3a u nHpopmanuy;
NPU3HAKA  BH B
UHTEpHIpETaun VYo 02.03 pusHa PycoB,
uHpopMaIMH 1 IUIAHUPOBATH TIPOIIECC MOMCKA; CTPYKTypHupoBarh | KICTOK  TPOKApHoT 1
WH(pOpMaITMOHHBIE MoJTy4aemMyro HH(HOpMaInIo; JYKapuoT,
TEXHOJIOTUH IS Vo 02.04 OJTHOKJIETOYHBIX u
BBITIOJIHEHUS 3a7a4 BBIICIATh HauOoyiee 3HAYUMOE B  MEPEYHE | \yoroKIeTOUYHLIX
npodeccCHoHaANbHOW | HHpOPMAIIHH; OpraHH3MOB,  BHJIOB,
NEATEbHOCTHU VYo 02.05
OHMOre0IEHO30B u
OIICHUBATh MPaKTUYECKYIO 3HAYUMOCTD
PEe3yNIBTATOB TIOKCKA,; SKOCHCTEM,
30 02.02 MIPUEMBI CTPYKTYPHPOBAHUS 0COOCHHOCTH
undopmanuu;JIP 20 c(OpMHUPOBAHHOCTH | IIPOLIECCOB obmMeHa
310poBOro W 0Oe3omacHoro o0Opas3a JKU3HH, | BEIIECTB u
OTBETCTBEHHOTO OTHOWICHHA K CBOGMY | pepparieHust SHEPrUH
3AOPOBbIO, B KJIETKE,
JIP 22 akTUBHOE HENPHUITHE BPEIHBIX MPUBBIYEK
dboTocuHTE3A,
U UHBIX (OpM IpUYMHEHUS Bpena (Gpu3nyeckoMmy
U [ICUXUYECKOMY 3I0POBBIO; ILIaCTHICCKOTO 1
MPII 01 camocrositenbHO (QopMynupoBaTh U | SHEPrETUHECKOro

aKTyallu3upoBaTh MPOOJIEeMY, paccMaTpuBaTh €e
BCECTOPOHHE;

MPII 04  BBIABIATH
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBIICHUSX;

MPP 0l  camOCTOSITENPHO  OCYILECTBIATH
MO3HABATENbHYIO  JIEATENIbHOCTh,  BBISBIATH
npobnemsl,  CcTaBUTb U (GOPMYIUPOBATH
COOCTBEHHblE  3a7aud B  00pa3zoBaTeIbHOMN
JeITeIbHOCTH U )KU3HEHHBIX CUTYalUsX;

MPP 07 cnocobcTBOoBaTh (HOPMHUPOBAHHUIO U
NPOSIBJICHUIO IIUPOKOW SPYAMLUMU B  Pa3HbIX

3aKOHOMCPHOCTH u

oOMEeHa, XEMOCHHTE3a,

MHTO34, Meno3a,
OILJIOJOTBOPEHHS,
pa3BUTHS u
Pa3MHOXKEHHUS,
WHIUBUTyaJIbHOTO
pa3BUTHUSl  OpraHu3Ma

(oHTOTEHE3a), OOPHOBI
3a  CyIIECTBOBaHUE,
€CTECTBCHHOTO




00JIaCcTsIX 3HAHWH, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYJIbTYPHBIA YPOBEHB;

oTbOOopa,
BH1000pa30BaHuUsl,
IIPUCIIOCOOIEHHOCTH
OpraHu3MoOB K cpejie
oOWUTaHUs,  BIUSHUS
KOMIIOHCHTOB
IKOCHUCTEM,
AHTPOIOTEHHBIX
W3MCHCHHUU B

AOKOCHCTEMAX  CBOEH
MECTHOCTH,
KPYroBOpOTa BEIIECTB
u MIpeBpaIleHIe
sHepruu B Ouocdepe;
[1P6 09
c(hopMUPOBAHHOCTH
YMEHUH  KPUTHYECKH
OIICHUBATH
uH(pOpMaLIHIO
OMOJIOTUYECKOTO
COJIep)KaHUs,
BKJIIOYAIOUTYIO
TMICEBJIOHAYYHbIE
3HAHUA U3 Pa3INUYHBIX
HMCTOYHHUKOB (CpeaCcTBa
MaccoBOM
uH(pOpMaLY, HAyYHO-
MOMYJISIPHBIE
MaTrepuabl),
MHTEPIPETUPOBATH
ATHUYECKHUE  aCIEKThl
COBPEMEHHBIX
HUCCIICNOBAaHUN B
OuoI0THH, MEAUIINHE,
OMOTEXHOJIOTHH;
paccMaTrpuBath
rJI00abHBIC
HKOJIOTHUECKHE
poOIeMbI
COBPEMEHHOCTH,
dbopmupoBath 1o
OTHOIICHUIO K HUM
COOCTBEHHYIO




MO3ULHIO;
I1P6 10
c(hOpMHPOBAHHOCTH
yMEHUI cO3/1aBaTh
COOCTBEHHBIE
[IUCbMEHHbIE u
YCTHBIE COOOIIEHMS Ha
OCHOBE
OMOJIOTUYECKOM
uH(popManuu u3
HECKOJIbKUX
HCTOYHUKOB,
IpPaMOTHO
HCII0JIb30BATh
MOHATUHHBIN anmapar

OHOJIOTHH;
OK 04. DddexruBuo | 30.04.04nornMaTh " HCIIOJTh30BATh
B3aMMO/ICMICTBOBATh U | MPEUMYIIIECTBA KOMAHIHOW W WHIWBUIYaTbHOU 116.04copmuposatsb
paboTaTh B | paboTHI; YMCHHA co31aBaTh
KOJIJIEKTHUBE 1 | Y0.04.07npuHUMATH enu COBMECTHOIf | COOCTBEHHbIC
KOMaHJie JIEeSITEILHOCTH, OpraHWU30BHIBATH p | HMCbMCHHBIC 2t

KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTHKEHUIO:
COCTaBJISITh TUIAH JNEUCTBUM, pacnpeaeisaTh PoJiu
C yY4eTOM MHEHHUIl Yy4YacCTHHKOB OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOThI;

¥0.04.03 xoOpAMHUPOBATH M BBITIOJHATH PabOTy
B YCIOBHMSIX pealbHOrO, BHUPTYyaJbHOTO U
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUS;

-¥0.04.02 OCYILIECTBIISATh MO3UTUBHOE
CTpaTeruueckoe IOBEACHHE B  Pa3IMYHBIX
CUTYaIUsX, MIPOSIBIISITH TBOPUYECTBO u

BOOOpakeHue, ObITh MHUIIMATHBHBIM

YCTHBIE COOOIIEHUS HA
OCHOBE
OMOJIOTHYECKOM
nHpopmarun u3
HECKOJIbKHX
HMCTOYHHKOB,
TPaMOTHO
HCIIOJIb30BaTh
MOHATUHHBIN anmapar
OHOJIOTHH;

116.07 YMETh
BBIJIBUTaTh THIIOTE3bI,
POBEPATH ux
IKCIIEPUMEHTAIbHBIMH
Cpe/cTBaMH,
bopmynupys 1elb
UCCIICIOBAHMUS,
aHAJIM3UPOBATh
MOJTyYCHHBIC

pe3yiabTaThl U [ACJIATh
BBIBOJFBI,

I16.06 IIPUHUMATh
y4yacTM€ B HAy4dHO-
HCCIeq0BaTeIbCKOM

paboTte mo Ouooruwy,




OKOJIOTHH n
MEIUIIMHE,

NpOBOIUMON Ha 0aze
MIKOJBbHBIX HAay4YHBIX
00IIeCTB U MyOJUYHO

TpeICTaBIAT
TOJTy4eHHbIE
pe3y/IbTaThI Ha
YUEHHYECKHIX
KOH(pepeHIHsIX
Pa3HOTO YpOBHS

OK 07. Y0 07.01 cobmonate HOPMBI IKOJIOTUUECKOU

CopelicTBOBAaTh 6e30MacHOCTH; ITP6 02

COXPaHEHUIO Vo 07.03 oprann3soBeiBath mpodeccHonanbiyio | CPOPMHPOBAHHOCTE

OKPYXKAIOIIEH CPEJIBL, | jesTe bHOCTS C YUETOM 3HAHHIT 00 H3MEHEHHH YMCHHA  packphbIBaTh

PECYPCOCOEPEKEHHUIO, |  nyvaTiyecKuX YCIOBHH perHoHa CONCpKaHNe

TIPUMCHATE SHAHWA 30 07.01 IPABHITA HKOTOTHHECKOH GE30MACHOCTH | o oo N OSaT ATOTHHX

00 M3MEHEHUU OHMOJIOTHYECKHUX

KJINMATa, MPUHIIATIBI
OEepEeKITUBOTO
MIPOM3BO/ICTBA,

3¢ deKTUBHO
JNIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

MIpU BeJIEHUU TTPOPECCHOHATILHON JCSITENHHOCTH,
3007.050CHOBHBIE HAIlpaBIECHUS U3MEHEHUS
KJIIMMAaTHYE€CKUX YCIOBUN pernoHa

JIP 29 aKkTMBHOE  HENpUATHE  JICHCTBHH,
MPUHOCSIIUX BPE OKPYKAIOIIEH CPENE;

JIP 30 yYMEHHUE MPOTHO3UPOBATH
HeOJaronpusTHbIE SKOJIOTHYECKHE IOCIEICTBUS
NPEINPUHUMAEMBIX JCHCTBUH, MNPEIOTBPAIIATH
UX;

MPII 17 yMerb mNEepeHOCUTh 3HAHHUS B
MO3HABATENbHYI0O U TMPAKTUYECKYIO0 O00JIacTu
KU3HEACITEIBHOCTH;

MPII 18 ymeTp WHTErpupoOBaTh 3HAHUS U3
Pa3HbIX MPEeIMETHBIX 00IacTel;

TEPMUHOB W TIOHSATHN:
KW3Hb, KIIETKA, TKaHb,
OpraH, OpraHusM, BH],

TTOTTYJTSITIHS,
IKOCHUCTEMA,
onoreHos, Owuocdepa;
Metabosm3mM  (oOMeH
BEIIIECTB u
npeBpalieHue
SHEpPruM), TOMEOCTa3
(camoperymsius),
OounocHHTE3 Oeka,
CTPYKTypHast
OpraHu3anusi KUBBIX
CHUCTEM,
JTUCKPETHOCT,
caMOperyJIsIIus,
CaMOBOCIIPOU3BEICHUE
(penpoaykuusy),
HACJIEJICTBEHHOCTD,
W3MEHYUBOCTb,
HHEPro3aBUCUMOCTD,
pocT W pa3BUTHE,
ypOBHEBasI
OpraHu3anus;

I1P6 03
c(hOpMHUPOBAHHOCTH
YMEHHsSI  pacKpbIBaTh
cojJiep:KaHue
OCHOBOIOJIATAFOIIHNX

OHMOJIOTUYECKUX




TEOPUH U  THUIOTE3:
KJICTOYHOM,
XpPOMOCOMHOM,
MYTallHOHHOM,
SBOJIFOLIMOHHOM,
MIPOUCXOKICHUS
JKM3HU U YeJIOBEKa;

I1P6 04
c(hopMUPOBaHHOCTD
YMEHHSI  PacKpbIBaTh
OCHOBOTIOJIATAIOIITNE
OMOJIOTUYECKHE
3aKOHBI u
3akoHomepHoctn (I
Menpens, T.
Moprana, H.N.
Basunosa, 2.
I'exkens, (O}
Mronnepa,  K.bapa),
T'PAHHUIIBI 1704

MIPUMEHECHHS K YKHBBIM
cHUCTEMaM;

I1P6 07
c(hopMUPOBAHHOCTH
YMEHUS  TPUMCHATH
MOJTYYCHHBIC  3HAHUS
TUTS 00BsACHEHUS
OMOJIOTHYECKUX
MIPOIIECCOB M SIBJICHU,
IS MIPUHATHUS
MPaKTUYECKUX
peuieHuit B
MOBCEIHEBHON >KU3HU
C LIeNbI0 00ecIieueHus
0€301IIaCHOCTH  CBOErO
3I0POBbSI M 3JI0POBBS
OKPYXKAIOIIUX JIIOJIEH,
COOJIrOIEHUSA
3JI0POBOTO obOpaza
JKU3HU, HOPM
I'PaMOTHOTO
MTOBEICHUS B
OKpYyKaroleu
MIPUPOIHOMN cpene;
MMOHUMAaHHUS
HEOOXOIMMOCTHU
HCIIOJIb30BAHMS
JOCTHKECHUN




COBPEMEHHOU

ouosoruu u
OMOTEXHOJOTUN I
palMOHAIBHOTO
IIPUPOIOTIOIB30BAHMS;
[IK 1.7. BbINOAHATE | - yMEHUE IPOrHO3UPOBATh HEOJIArONPUSATHBIE - YUYUTBIBATH
CaHUTapHO- JKOJIOTHYECKHE OIIaCHOCTh
SMUJAEMHUOJIOTMYECKUE | ITOCIEACTBUS IPEAIIPUHUMAEMBIX JICUCTBUM, BO3JICUCTBUSA Ha
TpeOOBaHMS IPU TIPeOTBPANIATh HX JKUBBIE  OpraHU3MBbI
IIPEA0CTABICHUH OIIPENEIICHHBIX
MTapUKMaXEpPCKUX BEILIECTB, OHUMas
yCIIyr CMBICIT IOKa3aTelIs
IIpeAeIbHON
JIOITYCTUMOM
KOHIICHTPALUH
Pazen 1 Kiierka — cTpyKTYpHO-(PYHKIMOHAJIbHAA eAUHULIA

KHUBOIo

Pe3yabTarsl 00y4yeHus

XapakTepu3oBaTh CTPYKTYPHO-(PYHKIIMOHATHHYIO
OpraHu3aIMIo KJIETKH Ha OCHOBE HAOJIIOIEHUS

OueHo4yHoOe MeponpusiTHe PyOeKHOT 0
(TeMaTHYeCKOro) KOHTPOJIst

KontposbpHas padoTa “MoneKyaspHbIi ypOBEHb
OpPraHu3aIuu 5KUBOro”

Tema

Pe3yabTarsl 00yyeHus
1o TeMam

OneHnounoe
MepONPUsITUSA
TeKYIero KOHTPOJIst

OueHo4yHbIE CpecTBA

Tema 1.1 buonorus
KaK HayKa

OnuceiBaTh METO/IBI
UCCIIEJIOBaHMS Ha
MOJIEKYJIIPHOM 1
KJIETOYHOM YPOBHE

1. 3amnonHenne Ta0IAUIBI
C OIMMCAaHHEM METOJIOB
MHUKPOCKOITMPOBAHHUS C
HUX JOCTOMHCTBAMHM U
HEIOCTaTKaMU

2. 3anoaHeHne TaOIUIBI
«Bxran yueHsIx B

1. TaOuume! ¢
OITMCAaHHEM METOJIOB
MHUKPOCKOITHPOBAHHMSI C
UX JOCTOMHCTBAMH U
HEJI0CTaTKaMH

2. Tabmuna «Bxian
YUYCHBIX B Pa3BUTHE

pa3BUTHE OHOJIOTHI OUOJIOTHID)
Tema 1.2 O6mas Xapakrepu3oBarh 3anoJiHeHHe CpaBHUTENIbHAS
XapaKTepUCTUKA YPOBHU >KMBOW MaTepUu | CPaBHUTEIbHOMN Tabnuia cXo/ACTBA U
KU3ZHU OnuceiBaTh METO/IBI TaOIUIBI CXOJICTBA U pa3Inyuuii )KUBOTO U HE
UCCIIEZIOBaHMsI Ha pa3iauynii )KUBOTO U HE | )KMBOTO
MOJIEKYJIIPHOM 1 KHUBOTO
KJIETOYHOM YPOBHE
Tema 1.3 XapakTepu3oBaTh 1. ®ponTansHelii onpoc | 1. Ilepeyens Bompocos
buonornuecku CTPOEHUE U CBOMCTBA [ToaroToBka ycTHBIX K (ppoHTamBEHOMY
BAJKHBIE OCHOBHBIXOMOMOJIEKYT | COOOIIEHHUI C OIpocy
XHUMHUYECKHE IIpoBonTh HAONIIOICHNE | IPE3eHTaIeN 2. OtueTsl O




COCIMHECHUSA M3MEHEHUN 2. BolnosiHeHue u 1a00paToOpHBIM
(GyHKIMOHUPOBAHUS 3amuTa 1a00paTopHeIX | paboTam
OHMOTIOIMMEPOB pabort: «Onpenenenue
ButamuHa C B
MPOJIYKTaX MUTAHUS,
«'unpodunbHo-
rupodoOHbIe CBOWCTBA
JIUTIAIOBY
Tema 1.4 Paznuuars 1. OuenuBaemas 1. [lepeuens BonpocoB
CtpyKkTypHO- CYILECTBCHHBIC JUCKYCCHS 110 BOIIPOCAM | K OLIEHUBAEMOI
(yHKUIMOHANBHAS | IPU3HAKH CTPOSHUS JIEKIUH TUCKYCCUU
OpraHu3anus KJIETOK OPTaHU3MOB 2. Pa3pabotka 2. MenTanbHas kapra
KJIETOK Pa3HBIX APCTB KUBOU MEHTaJILHOW KapThl 110 1o KjaccupuKaum
TIPUPOJIBI KJIacCU(DUKAIIUU KIIETOK | KJIETOK U UX CTPOCHHIO
[TpoBoauTh HAOMIOIEHNE | M X CTPOCHMIO HA TIPO- | HA MPO- U
KJIETOYHBIX CTPYKTYP U | M 9YKapUOTHYECKUX U YKAPUOTHYECKUX U TI0
WX U3MEHEHUH C o I[apCcTBaM B MUHU [IapCcTBaM B MHUHU
MTOMOTIIBI0 MUKPOCKOIIA | TPYIIIax rpymnmax
3. BeimosnHeHue u 3. OT4eTsl O
3aluTa JJabopaTOpHBIX | JIAOOpAaTOPHBIM
pabor: paboTtam
«CTpoeHHe KIETKH
(pacTeHusl, )KUBOTHBIE,
TpUObI) M KICTOYHBIC
BKJTFOUYCHHS (Kpaxmal,
KapOTUHOUIBI,
XJIOPOILJIACTHI,
XPOMOILIACTHI)»,
«ITpoHunaemocThb
MeMOpaHBbI (TIJ1a3MOJTU3,
JIETITa3MOJIU3 )
Tema 1.5 Paznuuath 1. ®poutanbubiii onpoc | 1. [lepeuenb Bonpocos
CtpykTypHO- CYILIECTBEHHBIE 2. Pa3zpaboTka K pOoHTaIEHOMY
(yHKIMOHATIbHBIE | IPU3HAKU CTPOCHUS rioccapus OTpocy
(hakTopsI KJIETOK OPTaHU3MOB 3. Pemenue 3a1a4 Ha 2. I'moccapuii ¢
HACJIEJICTBEHHOCTU | Pa3HBIX L[APCTB )KUBOU oTpe/esieHue OTpeIeIIEHHBIM
PUPOJIBI MOCIIEZI0BATEILHOCTH MepeyHeM TEPMUHOB
Onpenensarb HYKJICOTHIOB 3. 3agauu Ha
MOCIIEZIOBATEILHOCTD ompe/esieHne
HykineotunoB JIHK u MOCIIeZIOBATEIbHOCTH
PHK HYKJIEOTHUJIOB
Tema 1.6 XapaxkTepu3oBaTh 1. ®pouTtanbubiii onpoc | 1. Ilepeyenb BonpocoB k
[Ipoueccer npoueccsl MatpuyHoro |2. Tect «lIpoueccs bpoHTaTBHOMY OTIPOCY
MaTpPUYHOTO CUHTE3a MaTpPUYHOTO CHHTE3a» 2. Bonpockl 1 Tecta
CHUHTE3a Onpenensrtsb 3. Pemienue 3amau Ha 3. 3agaun Ha
MOCJIeI0BATEIbHOCTh omnpeneneHue OIpEaEIICHNE
aMUHOKHCIIOT B MOCJIE€I0BATENLHOCTH MOCJIE10BATENIHOCTH

MoJIeKyIe Oenka
WNuTepnpetnpoBaTh

CTPYKTYpY H

AMHHOKHUCIIOT B MOJICKYJIC
Oenka
4. Pemienue 3a1a4 Ha

AMUHOKUCIIOT B
MoOJIeKyIe Oenka
4. 3amaun Ha




(GyHKIMOHATIBHOCTD
Oenka B ciydae

OTIpeIeIICHNE
HI0CIIEZI0BATEIIbHOCTH

OTIpeIeTICHNE
H0CJIEZIOBATEIbHOCTH

HU3MEHEHHUS AMUHOKHCIIOT B MOJIEKYJI€ |aMUHOKHUCIIOT B
MOCJIEI0BATEILHOCTH Oelika B ciyyae MoJIeKyJie Oelika B
Hykneotuos JJHK U3MEHECHUS Cly4ae U3MCHEHHUS
MOCJIEZIOBATEIbHOCTU MIOCJIEZIOBATEIbHOCTU
Hykiaeotuos JJHK Hykieotunos JJHK
Tema 1.7 Paznuuars 1. ®ponTanbuelil onpoc | 1. Ilepeyens Borpocos
Hexnerounsie CYILIECTBEHHBIE 2. [loarotoBka yCTHBIX | K GpOHTAIBHOMY

(bOpMBI )KU3HH

IIPU3HAKU CTPOCHUS
KJIETOK OPTaHU3MOB
Pa3HBIX LIAPCTB JKUBOU
MIPUPOIBI

CO00IIeHNH C
Mpe3eHTalnen
(Bupycublie u
OaxkTepuanbHbIE
3a0oneBanus. O0mue
TIPHHITAIIBI
UCIIOJIb30BaHUS
JICKapCTBEHHBIX

PUMEHEHUS
AHTHUOMOTHKOB)

BemiecTB. OcoOeHHOCTH

orpocy
2. IlpezenTanus u
YCTHO€ COOOIIECHUE,
COTJIACHO TIEPEYHIO TEM

Tema 1.8

OOMeH BeIIeCTB U
MIpeBpaIeHUE
SHEPTUU B KICTKE

OnuceiBaTh OCHOBHBIE
SHEPreTUYECKUe U

2. 3anoJiHeHuE

1. @poHTANBHBIN ONPOC

1. Ilepeuens BOpocoB
K (ppoHTANTBHOMY

TJIACTHYECKUE TIPOIECCHI
KJIETKH (0OOMEH BEIeCTB,
XeMo-, poToCcHHTE3)

CpPaBHUTEIBLHOU
TaOIHIIBI XapaKTEPUCTUK
THUIIOB OOMEHAa BEIECTB

OTpoCy
2. CpaBHuUTENBHAS
Tabiumna

XapaKTePUCTHK THITIOB
oOMeHa BeIeCcTB

Tema 1.9
Ku3HEHHBIN UK
KJIETKH. MuTO3.
Meiios

XapakTepu3oBaTh
SKA3HEHHBIN ITUKIT
KJIIETKHU

1. O6¢cyxnenue mo
BOIIPOCaM JIEKIIUH

2. PazpaboTka JIeHThI
BPEMEHH KU3HEHHOTO
UKJIa

1. ITlepeyenn BOpocoB
JUTST OOCYKICHUS

2. Jlenta BpeMeHun
YKU3HEHHOTO IUKJIA

Paznen 2

CrtpoeHue U GQyHKIIUM OPraHU3Ma

Pe3yabTarsl 00yyeHus

HpOFHOSI/IpOBaTB BO3HUKHOBCHHUC ITPU3HAKOB B X01€
WHIWBUAYAJIBHOI'O Pa3BUTHA U Pa3MHOXCHUSA
OPraHnu3mMoB

OuenouyHoe Meponpusitue py0e;xKHoro
(TeMaTHYeCKOro) KOHTPOJIsI

KonTponsnas pabora “Crpoenue u GyHKIIUU opranuzma’

Ouenounoe
PesyabTarsl
Tema MEepONPHUSTHS TEKYIIero OuneHo4HbIC CPEACTBA
00y4yeHusi M0 TeMaM
KOHTPOJIs
OnuceiBath ctpoenue | 1. OuennBaemas 1. Tlepeuenb BOIpOCOB K
Tema 2.1 Y B3aUMOCBS3b JUCKYCCHS OLICHMBAEMOM AUCKYCCUHU
Crpoenne yacTen 2. PazpaboTka 2. MeHTanbHas Kapra
Oopranusma MHOTOKJIETOYHOTO MEHTAJIBHOM KapThl TKaHEW, OPraHOB U CUCTEM

OopraHmusmMa

TKaHCﬁ, OpraHoOB U CUCTEM

OpraHoB OpraHM3MOB




OpPraHoB OpPraHU3MOB
(pacteHust, )KUBOTHBIE,
YEJIOBEK) C KpaTKou
XapaKTEPUCTUKON UX

b yHKIHiA

3. I[loaroroBka u
NPECTaBICHNUE YCTHBIX
CO00IIeHNH C

(pacteHust, )KUBOTHBIE,
YeJI0BEK) C KpaTKon
XApaKTEPUCTUKON UX
byHKIHiA

3. IlpesenTanus u ycTHoe
COOOILIECHHE COIIACHO
MIEPEYHIO TEM

Mpe3eHTauuen
(MMMYHHUTET,
MH(EKINOHHbIE
3a00JI€BaHMSI, DITHICMHUM,
BaKIIMHALINS)
Tema 2.2 @opmbl | XapaKkTepu3oBaTh 1. ®poHTaNBHBII ONpoC 1. Ilepeuens BOIIPOCOB K
Pa3MHOKEHHUS CIIOCOOBI 2. 3anoHeHue TabIuIbl ¢ | PPOHTATLHOMY OIIPOCY
OpraHu3MoOB Pa3MHOXXEHUSA KpaTKoil XxapakrepucTtukoil | 2. Tabmuna ¢ KpaTkoi
U ipuMepamMu Gopm XapaKTEPUCTUKOM U
Pa3MHOKEHHs] OPraHU3MOB | puMepaMu hopm
Pa3MHOXKEHHUS
OpraHu3MOB
Tema 2.3 OnuceiBaTh cTaguu 1. Pa3paboTka geHTbI 1. JIenTa BpeMeHu ¢
OmnTtorenes OHTOT€HE3a BPEMEHH C XapaKTePUCTUKOM 3TanoB
KUBOTHBIX U YKUBOTHBIX U XapaKTePUCTUKOM 3TAaloB | OHTOr€HE3a OTAENbHOM
YeloBeKa YyeloBeKa OHTOT€HE3a OTAENbHOM TPYNION KUBOTHBIX U
TPYNIION KUBOTHBIX U YyeJIoBeKa 1o
YyeJloBeKa 1o MUKpOTpyIIam
MHKpOTpymnnam 2. Bonipocs! miis
2. Tect/onpoc tecrta/llepedeHsr BOompocoB
K OIIpoCy
Tema 2.4 OnuceIBaTh CTaguHU CocraBiieHue )XU3HEHHBIX | CXeMBbI )KU3HEHHEIX
OmnTtorenes OHTOT€HE3a PACTeHHI | IIUKJIOB PACTEHUI MO LUKJIOB pacTEHUH 110
pacTeHuii Pa3HbIX OT/EJIOB oTnenaM (MOXOBUIHBIE, oTaenaM (MOXOBUIHBIE,
XBOILIEBU/IHBIE, XBOILIEBU/IHBIE,
ManOPOTHUKOBH/IHBIE, MaOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, roJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE) MOKPBITOCEMEHHBIE)
Tema 2.5 OnuceiBaTh 1. Pa3pabotka rnoccapus | 1. ['moccapuii, ¢
OcHoBHbIE 3aKOHOMEPHOCTH 2. Tect OTIpeIeNIEHHBIM ITePEUHEM
TIOHATHS HACJIEJICTBEHHOCTH U TEPMHUHOB
TeHETUKH U3MEHYUBOCTH 2. Bompocs! 1st Tecta
Tema 2.6 OnuceiBaTh 1. ®poHTaNBHBIN ONPOC 1. IlepedyeHn BONpPOCOB K
3aKOHOMEPHOCTU | 3aKOHOMEPHOCTH 2. Tect no Bonpocam bpoHTaNbHOMY OTIPOCY
HaCJIeI0OBaHUs HaCJIEICTBEHHOCTU U | JIEKIIUH 2. Bompocsl uist Tecta
U3MEHYMBOCTH 3. Pemenue 3a1a4 Ha 3. 3amauu Ha onpezeneHue
Omnpenenars OTIpECIICHUE BEPOSITHOCTH
BEPOSITHOCTD BEPOSITHOCTH BO3HHUKHOBEHUS
BO3HUKHOBEHUS BO3HHUKHOBEHUS HaCJIECTBEHHBIX
HaCJIEICTBEHHBIX HaCJIEeICTBEHHBIX MPU3HAKOB IIPH MOHO-,
MPU3HAKOB IPH MPU3HAKOB MPU MOHO-, IU- | AH-, TOJTUTHOPHUIHOM U
MOHO-, I1-, , TOJIUTUOPUTHOM H AHAIM3UPYIOIIEM




MOJIUTUOPUIHOM U aHAIM3UPYIOIIEM CKpEIIUBAaHUH,
aHATU3UPYIOIIEM CKpEIIUBAaHUH, COCTaBJICHUE
CKpEIIUBAHUH COCTaBJICHUE TEHOTUITUYECKUX CXEM
TEHOTUITUYECKUX CXEM CKpEIIUBAHUS
CKpEIIUBAHMS
Tema 2.7 OnuceiBaThb 1. Tect 1. Bompocs! uist Tecta
B3anmopeiicTBue | 3aKOHOMEPHOCTH 2. Pa3pabotka rinoccapus | 2. [moccapwuii ¢
TE€HOB HacjeacTBeHHOCTH U | 3. Pemienue 3aga4 Ha OTIPE/ICTICHHBIM TIEPEUHEM
U3MEHYMBOCTH ompeeneHre TEPMHUHOB
Onpenensrtob BEPOSTHOCTH 3. 3agauu Ha ompeeNieHre
BEPOSATHOCTh BO3HUKHOBEHUS BEPOSTHOCTH
BO3HUKHOBEHHUSI HACJIEICTBEHHBIX BO3HUKHOBEHUS
HaCJEeACTBEHHBIX MIPU3HAKOB MPU HACJIEICTBEHHBIX
MIPU3HAKOB TIPHU Pa3IMYHBIX THUTIAX MIPU3HAKOB TMPH
Ppa3IUYHBIX B3aUMO/ICHCTBUS T€HOB, Pa3IUYHBIX TUIIAX
B3aMMOJICCTBHAX COCTaBIICHUE B3aUMO/ICVCTBHS T€HOB,
TE€HOB TEHOTHUITUYECKUX CXEM COCTaBJICHUE
CKpEITUBAHMS TEHOTHUITUYECKUX CXEM
CKpEITUBAHUS
Tema 2.8 OnunceiBaTh 1. Tecr 1. Bonpocsr i Tecta
CuensieHHoe 3aKOHOMEPHOCTH 2. Pazpabotka rimoccapust | 2. ['moccapwmit, ¢
HacJeJoBaHUE HacneACTBeHHOCTH U | 3. Pemenue 3a1a4d Ha OTIpe/IeTIEHHBIM TIEpeUYHEM
MIPU3HAKOB W3MEHYUBOCTH ompeeneHre TEPMHUHOB
Onpenenstob BEPOSITHOCTH 3. 3aauun Ha onpeaeIeHue
BEPOSATHOCTh BO3HUKHOBEHUS BEPOSTHOCTH
BO3HUKHOBEHHUS HaCJIEeICTBEHHBIX BO3HUKHOBEHUS
HAaCJIEACTBEHHBIX IIPU3HAKOB MPH HaCJEeICTBEHHBIX
MIPU3HAKOB IIPU CLEIJIEHHOM MIPU3HAKOB MPH
CUEIIIEHHOM HaCJIe/I0BaHUH, CLEIIJIEHHOM
Hacjae10BaHUU COCTaBJICHUE HacJe10BaHuH,
FEHOTUIIUYECKUX CXEM COCTaBJICHUE
CKpELIMBAHMS F€HOTUIMYECKUX CXEM
CKpELIMBAHMS
Tema 2.9 OnuceIBaThL 1. Tect 1. Bompocsl 7151 Tecta
['eneruka nmona 3aKOHOMEPHOCTH 2. Pa3zpabotka rioccapus | 2. ['moccapwuit, ¢
HacjleACTBEHHOCTH U | 3. Pemrenue 3aaa4 Ha OIIPE/IEICHHBIM IIEPEUHEM
U3MEHYMBOCTH onpeneaeHue TEPMUHOB
Onpenensartpb BEPOSTHOCTH 3. 3agauu Ha onpeneeHue
BO3MO’KHOE BO3HUKHOBEHUS BEPOSTHOCTH
BO3HUKHOBEHHUE HaCJIEeICTBEHHBIX BO3HUKHOBEHUS
HACJIeICTBEHHBIX IIPU3HAKOB, CLIETUICHHBIX C | HACIEACTBEHHBIX
MIPU3HAKOB MI0JIOM, COCTaBJICHUE MIPU3HAKOB, CLIETUICHHBIX C
TEHOTUIIUYECKUX CXEM [10JIOM, COCTaBJICHUE
CKpEUIUBAHMS F€HOTHUITMYECKUX CXEM
CKpELIMBAHMS
Tema 2.10 OnuceIBaTh 1. Tect 1. Bonpocs 11 Tecta
I'eneTnka 3aKOHOMEPHOCTH 2. Pazpabotka rioccapus | 2. I'moccapuii, ¢
YeJloBeKa HacieACcTBeHHOCTH U | 3. Pemienue 3aau Ha OIPEETIEHHBIM NIEPEUHEM
U3MEHYMBOCTH onpeneneHue TEPMUHOB
Onpenensrtob BEPOSITHOCTH 3. 3agauu Ha onpesieNeHue




BO3MOKHOE BO3HUKHOBCHHUS BEPOSITHOCTH
BO3HUKHOBCHUE HACJICACTBCHHBIX BO3HHUKHOBEHHUS
HACJICACTBCHHBIX MPU3HAKOB, UCTIOJIB3YS HACJICACTBCHHBIX
MIPU3HAKOB METOJbI TCHCTUKHU MIPU3HAKOB, UCIIOJIb3YS
YeJIOBEKa, COCTABJICHUE METO/IbI T€HETUKHU
TEHOTHUITMYECKUX CXEM YyeJIOBeKa, COCTABJICHHE
CKpEIIUBAHMS FCHOTUITHYECKUX CXEM
4. IloAroToBKa yCTHBIX CKpCIIUBAHHUS
CO00IIeHNH C 4. IlpeseHTanus U ycTHOE
MpE3eHTaLNEeH O cooOIeHue, CorjiacHo
HACJIEACTBCHHBIX MIEPEYHIO TEM
3a00JI€BaHMIX YEIOBEKA
Tema 2.11 OnuceIBaTh 1. Tect 1. Bompocsl 151 Tecta
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH 2. Pemrenue 3amay Ha 2. 3agaun Ha ompeieNieHne
H3MEHUYHBOCTH HACJEACTBEHHOCTH U | OTIPe/IeJICHUE THUTa TUTIA MYyTaIUH TIPU
W3MEHYMBOCTHU MYTAaIU TIPH Tepeaave nepeaaye
Onpenensars TUI HACJIEACTBCHHBIX HACJIEACTBEHHBIX
MYTaIAA TPU MPU3HAKOB, COCTABJICHHE | MPU3HAKOB, COCTABICHUE
nepeaaye TeHOTUITMYECKHX CXEM FEHOTUITHYECKHUX CXEM
HACJIEACTBEHHBIX CKpentuBanus (1o CKperuBaHus (110
MIPU3HAKOB rpynmnam) rpynmnam)
Tema 2.12 OnuceIBaThL 1. Tect 1. Bompocsl st Tecta
Cenexuus 3aKOHOMEPHOCTH 2. Pa3pabotka rioccapus | 2. ['moccapuii ¢
OpraHU3MOB HaCJIEIACTBEHHOCTH B | 3. Pemenue 3a1a4 Ha OTIpE/ICTICHHBIM TIEPEUYHEM
H3MEHYHNBOCTH ompeeseHue BO3MOXHOTO | TEPMHUHOB
Onpenenstob BO3HHUKHOBEHUS 3. 3amauu Ha onpeaeIeHue
BO3MOKHOE HACJIEACTBECHHBIX BO3MO>KHOTO
BO3HUKHOBEHUE MIPU3HAKOB TIO CEJICKIIHH, BO3HHKHOBEHHUS
HACJIEACTBECHHBIX COCTaBJIEHUE HACJIEACTBECHHBIX
MIPU3HAKOB TeHOTHUITMYECKUX CXEM MIPU3HAKOB TIO CEJICKIIHH,
CKpEITUBaHMS COCTaBJIEHUE
FEHOTHITMYECKUX CXEM
CKpEITUBAHMS
Pa3nen 3 Teopus 3BoI00UM

Pe3yabTaT 00y4yenus

ApFYMGHTI/IpOBaTL H606XOI[I/IMOCTB COXpaHCHUA
MHOFOO6paSI/I$I OpPraHusmMoB C LECJIbIO 6epe)KHOFO OTHOIICHUA

K OKpY)Karolieu cpene

OuenovHoe MeponpusiTue

KontponsHas pabota “TeopeTnuueckue aceKThl SBOJIIOLUN

PYOe:xHOro (TeMaTH4eCKOr0)

JKA3HM Ha 3emie”

KOHTPOJISt
Tema PesyabTarhbl OueHoyHoe MepoONIPUATHS Onenovnble

0o0y4eHHs 0 TeMaM TeKYylIero KOHTPOJIst cpeacTBa

Tema 3.1 Ucropus XapakTepu3oBaTh 1. ®@poHTaNBHBII ONIpPOC 1. Ilepeuens

IBOJIFOLIMOHHOTO IPEIIOCBIIKU U 2. Pa3pa0oTKa JEeHTHI BOIIPOCOB K

y4eHus JBUKYIINE CUTIBI BPEMEHU Pa3BUTHS (bpoHTaTBHOMY
BO3HUKHOBEHUS 9BOJIFOLIUOHHOTO YYEHHUS onpocy
MHOT000pa3usi BUJIOB 2. JlenTta BpeMeHun




pa3BUTHSA

ABOJIIOLIMOHHOTO
yueHus
Tema 3.2 XapaxkTepus3oBaTh 1. ®poHTaNbHBII ONIpOC 1. [lepeuenp
Muxkpo3Boronus IPEIINOCBUIKU U 2. CocraBieHue rioccapusi | BOIIPOCOB K
JBUXKYIINE CUIIBI (bpoHTaNbHOMY
BO3HHUKHOBEHUS 01pocy
MHOT000pa3usi BUJIOB 2. I'noccapuii c
OIPEECIIEHHBIM
[IEPEYHEM TEPMUHOB
Tema 3.3 XapaxkTepu3oBaTh 1. OuenuBaemas auckyccus | 1. Ilepeuens
MaxkpoaBostonus MIPENNOCHIIKU U 2. Pa3paboTka rioccapus BOIIPOCOB K
JBUKYIINE CUIIBI TEPMHHOB OIICHUBaeMOM
BO3HUKHOBEHHUS JUCKYCCUU
MHOT000pa3us BUJOB 2. I'noccapuii ¢
OTIpEeIeIIEHHBIM
NepeyHEM TEPMUHOB
Tema 3.4 XapakTepu3oBaTh 1. @poHTANBHBIN ONPOC 1. Ilepeuens
Bo3ankHoBeHNE U MPEATOCHIIKA U 2. IloaroToBKa n BOIIPOCOB K
pa3BUTHE KU3HU HA JBUXKYIINE CUIIBI MPEJICTaBICHUE YCTHOTO bpoHTaTbHOMY
3emie BO3HUKHOBEHHUS COOOIIEHNUS U JICHTHI OIpocy

MHOT000pa3us BUJIOB

BPEMEHH BO3HUKHOBEHHS 1
Pa3BUTHSI )KUBOTHOTO U
pPacTUTENHLHOTO MHUpa

2. JleHTa BpeMeHn
BO3HUKHOBEHUS U
pa3sBUTHSI AKUBOTHOTO
U PaCTUTEIBHOTO
MHpa U YCTHOE

coo0IIEHE
Tema 3.5 XapakTepu3oBaTh 1. ®poHTANBHBIN OMpPOC 1. Ilepeuyenn
[Ipoucxoxnenue MPEIOCHIIKA 1 2. Pa3zpaboTka jieHT BOIIPOCOB K
YeloBeKa — JBUKYIINE CUJIBI BPEMEHH U MEHTAJIbHBIX bpoHTaNBHOMY
aHTPOIOTeHE3 BO3HUKHOBEHUS KapT Ha BBIOOD: oTpocy
MHOTO00pa3us BUJIOB | “DBOJIIOIUS cOBpeMeHHOTO | 2. JIeHTa BpeMeHH
yesjoBeka”, “BpeMs v myTu | WM MEHTaJIbHas
paccesnieHHs YeaoBeKa 1o KapTa Ha BbIOOD U3
manere”, “BnusHue nepeyHs
reorpaduueckoi cpeasl Ha
MOP(OJIOTHIO U
(bU3HOJIOTHIO YeTIoBeKa”,
“YenoBevyeckue pacol”,
o0cyxIeHHe
Paznea 4 IKko10rNv

PesynabTaTt 00yuenus

AprymMeHTHpOoBaTh HEOOXOIUMOCTh COXPAHEHUS
MHOTI000pa3usi OpraHu3MOB C LIEIbI0 OEpEKHOTO OTHOIIEHUS
K OKpYKaIoIlIEeH cpene

OunenovyHnoe meponpusitue
PYOe:xHOro (TeMaTH4€eCKOr0)

KOHTPOJIs

KontponsHas pabota “TeopeTnyeckue acmeKThl IKOJIOTHN




Onenounoe

PesyabTarhl
Tema MeponpusitTust Tekymero | OuneHouHble cpeacTBA
00yuyeHusi M0 TeMaM
KOHTPOJIs
Tema 4.1 OnuceIBaTh CBI3b TecT 110 PKOIIOTUYECKUM Bomnpocsr 115 Tecra
DKOJIOTHYECKHE MEXy OPTaHU3MOM U | (paKTOpaM U CpeaaM KH3HH

(hakToOpHI U CpeIbl
KU3HU

Cpeoi ero oouTaHus

OPraHu3MoOB

Tema 4.2 OnuceiBaTh CBS3b 1. CocraBienue cxeMm 1. Cxembl KpyroBopoTa
[omymsiuus, MEXJYy OpPraHu3MOM U | KpYrOBOPOTA BEIECTB, BELIECTB, UCIIOJIb3YS
coo01ecTna, Cpeloil ero oOUTaHus | UCHOJIb3YsI MaTepHaIIbI MaTepuasbl JEKIUU
SKOCUCTEMBI VYcraHaBIMBaTh CBA3b | JIEKIIUHU 2. IlpakTuko-
CTPYKTYpHI U CBOMCTB | 2. Pemenue npaktuko- OPUEHTUPOBAHHBIE
9KOCUCTEM OPUEHTUPOBAHHBIX pacueTHbI€ 3a/laHus 10
pacyeTHBIX 3aJJaHUi 110 MIEPEHOCY BellecTBa U
NEPEHOCY BEllecTBa U SHEpPIruM B 3KOCHCTEMAX
SHEPTUU B IKOCHCTEMAX C | C COCTaBJIEHUE
COCTaBJIEHUE TPOPHUUECKUX | TPOPHUUECKUX LIeTIeH U
Henei u nupamus nupamMul 6oMaccel U
O6roMacchl U SHEPTUI SHEPrUuu
Tema 4.3 OnnceIBaTh CBA3b 1. OuenuBaemas 1. Ilepeuens BOonpocoB
buocoepa - MEXIYy OPraHU3MOM U | JUCKYCCHUs K OLIEHUBAaeMOM
rjio0agpHas cpemoi ero oouTaHus 2. Tect JIUCKYCCUU
JKOJIOTHYecKas YcranaBnuBaTh CBS3b 3. Pemenue npakTuko- 2. Bonipocsr 11t Tecta
cucremMa MEXy CTPYKTYpaMH OPHUEHTHUPOBAHHBIX 3. IIpaktuxo-
ounocdepsl pacyeTHBIX 3a]a4 Ha OPUCHTHUPOBAHHBIC
onpeneaeHue mIomaan pacyeTHbIC 331a4U Ha
HACaXJICHUM I onpeesaeHue MIomaan
CHIKEHUS KOHLIEHTPAllUM | HACaXACHUM s
YTJIEKHUCIIOTO ra3a B CHUKEHUS
aTMocdepe CBOero KOHIICHTPALUH
pPErMoHa NMPOKUBAHUS YTJIEKHCIIOTO ra3a B
atMocdepe cBoero
pEruoHa MpOKUBAHUS
Tema 4.4 OnuceIBaThL 1. Tect 1. Bompocsl 7151 Tecta
Bnusgnue ro0anbHbIC U 2. Pemenue npakTUko- 2. IlpakTtuko-
AHTPOINOI'EHHBIX | pETHOHAIbHBIC OPUEHTHUPOBAHHBIX OPUEHTUPOBAHHBIE
(dakTopoB Ha 3KOJIOTUYECKHE pacyeTHbIX 3aJaHUM 1O pacyeTHbIE 3a/1aHUsl IO
ouochepy npoOJIEMBI U ITYTU UX COXPAHEHUIO MPUPOJHBIX | COXPAHEHUIO
MUHHUMH3ALUN PECYpPCOB CBOErO PErMOHA | MIPUPOIHBIX PECYPCOB

[Ipemiarate criocoObl
IEUCTBUS 110
6e30macHOMy
MTOBEICHUIO U
CHMO)KEHHIO BIUSHUS
YyeJoBeKa Ha
NPUPOTHYIO CpEy
Bri6upats MepbI 11
COXpaHEHUS

IMPOXXHNBAaHUA

CBOCTO PCTHOHA
IMPOXXHNBAaHUA




O6uropa3zHooOpazus

Tema 4.5
Bmusune
COIIMAJIBHO-
9KOJIOTHYECKUX
¢baxTOpoB Ha
3I0pOBBE
yeJioBeKa

NHutepnpetupoBath
pe3ynbTaThl
MIPOBEICHHOTO
OMOAPKOJIOTHIECKOTO
JKCIIEPUMEHTA C
HCITOJIb30BAHUEM
KOJINYECTBEHHBIX
METOJIOB

1. OuenuBaemas
JTUCKYCCHS

2. BeimoHeHust
IIPaKTUYECKUX 3aJaHUN:
“OmnpeneneHue CyTouHOTO
panroHa nuTaHus”,
“Coznanue
WHAUBUIYATLHON TTAMSITKH
0 OpraHu3aIuu
palMoOHAIBHON
(bu3nYecKoil aKTUBHOCTH
3. Brimonaenue
nabopaTopHoi pabOThI HA
BBIOOD:

1. [lepeuens BonpocoB
K OLIEHUBAEMOU
JIICKYCCHH

2. 3ananus
IIPAKTUYECKUX padoT
3. Otuer no
nabopaTopHoi pabore

"YMcTBeHHAs
paboTocrnocoOHOCTR",
"Brnusare abuotuueckux
(dakTOpoB Ha yeIOBEKa
(HM3KHE U BBICOKHE
TeMmneparypsl)”

Pa3nen 5

BuoJjorusa B ;ku3Hu

Pe3yabTar 00y4yeHust

AHaTM3UpOBaTh STUYECKUE ACTIEKTHI COBPEMEHHBIX
HACCIIENOBAHUI B 00J1aCTH OMOTEXHOJIOTUN U T€HETHYECKNX
TEXHOJIOTUN

OueHo4HOe MeponpusiTUe
PYOe:KHOro (TeMaTHYeCKOro)

[IpencraBieHue pe3yabTaTOB PEIICHUS KECOB
(BBICTYIIJIEHHE C TIPE3CHTAILIUCH)

KOHTPOJIA
Tema Pe3yabTarsl 00yyeHus OueHo4yHOe MeponpusTHS OueHo4yHbIE
o TeMaM TeKYIero KOHTPOJIst cpejacTBa
Tema 5.1 AHanu3upoBaTh BrimmoniHeHue Kelica Ha aHaIU3 | 3aJaHue
BuortexHonoruu B ITHYECKHUE ACIEKThI nHpopMaIuu 0 HayIHBIX Kelica
JKM3HHU KaXKI0TO COBPEMEHHBIX JOCTHIKEHMAX B 00J1aCTH

HCCIEN0OBAHUI B 00J1aCTH
OHMOTEXHOJIOTHH U

I'CHCTUYCCKUX TeXHOHOFHﬁ,
KJICTOYHOMH HHXXCHCPUHU,

T€HETUYECKHUX MHIIEBBIX OMOTEXHOIOTHI

TEXHOJIOT Ui
Tema 5.2.1 AHanM3upoBaTh Brimonnenune keiica Ha aHanu3 | 3agaHue
buorexnonorun B STUYECKHUE ACIIEKThI uH(GOPMAIIUU O Pa3BUTUHU Keiica
MCIULIMHE U COBPEMEHHBIX OMOTEXHOJIOTUH B MEAUIIUHE U
bapmaruu UccleIoBaHui B o0sactu | papMaiuu

OHOTEXHOJIOTMH U
T€HETUYECKUX
TEXHOJIOTUH




Tema 5.2.2 AnanusupoBarb BoinonHenue kelica Ha aHanu3 | 3ajaHue
buorexnonorun u STHYCCKUE ACIICKThI uH(GOPMAIIUU O Pa3BUTHH Kelica
JKUBOTHEIC COBPEMEHHBIX OMOTEXHOIOTHH C

HCCIIEIOBAHUI B 00J1aCTH  |HMCIIOJIb30BAHMEM KHUBOTHBIX,

OMOTEXHOJIOTHH U MIPUMEHEHHUE TTPOIYKTOB

TCHETUYECKHUX OUMOTEXHOJIOTHH B JKU3HHU

TEXHOJIOT Uit 4eI0BeKa
Tema 5.2.3 AnanusupoBarb BoinonHenue kelica Ha aHanu3 | 3aJaHue
buortexHnonornu u JTHYECKUE aCICKThI UH(GOPMAIIUY O PA3BUTUU Kelica
pacTeHus COBPEMEHHBIX OHMOTEXHOJIOTHIA ¢

Hccae0BaHuM B 00JaCTH | UCIIOJIH30BAaHUEM PACTEHUHN

OMOTEXHOJIOTUU U

TeHETUUECKHUX

TEXHOJIOTHH
Tema 5.2.4 AHanusupoBarb Boinonnenue kelica Ha aHanu3 | 3aJaHue
buorexHnonoruu B JTHYECKHUE ACICKThI uH(popMaIu 0 pa3BUTUH Kelica
MPOMBIIIIICHHOCTH COBPEMEHHBIX MIPOMBIITUICHHOU

HCCIEI0OBAaHUN B o0acT! | OMOTEXHOJIOTHHA

OHMOTEXHOJIOTHUU U

TeHETUYECKHX

TEXHOJIOTHH
Tema 5.2.5 AHaU3UpOBaTh Brinonnenue xeiica Ha aHanu3 | 3agaHue
CoumansHoO- JSTHYECKHUE aCIEKThI nH(popMaruu 06 STUIECKUX Kelica
STHYECKUE ACTIEKThI COBPEMEHHBIX acreKkTax pa3BUTHS
OMOTEXHOJIOTHI HUCCIEI0OBAaHUN B o0lacT! | OMOTEXHOJIOTHIA

OMOTEXHOJIOTHH U

TeHETUYECKHX

TEXHOJIOT Uit
Pa3nen 6 Buoskojiornyeckue uccjaea10Banus

Pe3yabTar 00y4yeHnust

BrrsBiaTe IIPUYHUHHO-CICACTBCHHBIC CBA3U MCXKIY
OHOJIOTHYECKUMU O6’BCKTaMI/I, mponcccaMu 1 sABJICHUSAMMH ITIYyTEM
I/ICCJ'IG,Z[OBaHI/Iﬁ Ha JKUBBIX 00BEKTaX

OueHo4Hoe MeponpusiTue
PYOe:xHOro (TeMaTH4€eCKOr0)

[IpencraBienue pe3yabTaTOB BBITOJIHEHUS y4eOHO-
UCCJIEIOBATENIbCKUX MPOEKTOB (BBICTYIUICHHUE C TIPE3CHTALINEH )

KOHTPOJIA
Onenoynoe
Pe3yabTaThl 00yyeHHs Ouenounsle
Tema MEpONPUATHS
0 TeMaM cpeacTBa
TeKYIero KOHTPOJIst
Tema 6.1 OcHoBHBIE | OnHUCBHIBATE METOIBI Brimosnenue OTYeT 0O BBINIOJITHEHUHN
METOIbI OHMODPKOJIOTHYECKUX nabopaTopHbBIX paboT yueOHo-
OMODKOJIOTHYECKAX HCCIIETOBaHUH Ha BBIOOD B HCCIIEN0BATEILCKOTO
HUCCIIEI0BAHUMI [InanupoBaTh MUHUTPYIINAX: MPOEKTa
OHMODPKOJIOTHYECKUI 1. Bousauue
SKCIIEPUMEHT TEMIIepaTypbl Ha POCTa
U PU3UOJIOTUYECKYIO
AKTUBHOCTH




JPOKIKEBBIX KIETOK
2. Bausinue yriieBo/i0B
Ha pocTa u
(HU3UOTOTHUECKYIO
AKTUBHOCTbH
APOIKIKEBBIX KIICTOK

3. CoueraHHOE
BJIMSIHUE TEMIIEPATYPEI
U YTJICBOJIOB Ha pOCTa U
(HU3UOIOTHUECKYIO
AKTUBHOCTbH
APOIKIKEBBIX KIICTOK

Tema 6.2
Bbuoskosornueckuii
AKCIIEPUMEHT

[IpoBoauTh
OMOIKOJIOTUYCCKUI
IKCIIEPUMEHT

Brinmonnenue yue6Ho-

OT4Yer 0 BBITIOJHEHUH

[InanupoBath
OMOIKOIOTMUECKU I
9KCIEPUMEHT
HNHuTtepnpeTupoBath
pe3yNbTaThl
MIPOBEJIEHHOTO
OMO3KOJIOTMUECKOTO
JKCIIEPUMEHTA C
UCIOJIb30BAHUEM
KOJIMYECTBEHHBIX
METOJI0B

HCCJIEI0BATEIbCKOTO y4eOHO-
IpOEKTa Ha BBIOOD: UCCIIEIOBATEIBCKOTO
1. Otenka kauecTBa MPOEKTa

aTMOC(epHOro Bo3ayxa
2. OneHka KkauecTBa
MOYB METOJIOM
duToTeCTUPOBAHUS

3. Omenka kauecTBa BOJ
MTOBEPXHOCTHBIX
BOJIOEMOB TIO
OpraHoJIeNTUYECKUM U
(U3UKO-XUMHUYECKUM
CBOWCTBaM

4. Bnusinue [TAB Ha
POCT U pa3BUTHE CEMSH
BBICIIIMX PACTEHUI

5. Bnustnue coneBoro
3arpsi3HEHUs Ha pOCT U
pa3BUTHE CEMSH BBICIINX
pacTeHuit

1.2 CucreMa KOHTPOJISA M OLICHKH OCBOEHMS MIPOrpaMMbl Y4eOHOM M CUMIINHBI
1.2.1. ®opMbl IPOMEKYTOUHOM aTTecTauuu 1o Y /[

Tabnuya 3

YuyeOHAS THCHHUILINHA

DopMbI NPOMEKYTOUHOI aTTeCTAlNH

1

2

0O0/1.08 BMOJIOT' 1A

HuddepenunpoBanHbIii 3a4ET

1.2.2. OpFaHI/IBaI_II/IH TCKYHICT'O KOHTPOJIA YCIICBACMOCTH, HpOMe)KYTO"IHOI\/'I arTeCTainuu I10
HUTOTaM OCBOCHUA MPOTpaMMBbI O6H.[CO6p33OB3TCJ'ILHOfI JAUCHTUITIIMHBI
KOHTpOJ'IL " OLCHKA pE3YyJIbTATOB 06yquI/151 OCYHICCTBJIACTCA MPEIIOAaBaTCICM B IIPOLECCE
MMPOBCACHUA ITPAKTHUICCKUX 3aHATHH U J'Ia60paTOpHLIX pa60T, TECTUPOBAHHS, @ TAKIKC BBIIIOJIHCHU A
O6yLIaIOH_II/IMI/IC$I HHAWBUAYAJIIbHBIX 3a,Z[aHI/II71, HCCIEIOBAHUM Pe3y.]'IBTaTBI O6y‘IeHI/IH ONpCACIIAIOT,
qTo o6yan0mHec51 AOJIKHBI 3HATh, INNOHUMATb U JACMOHCTPUPOBATL IO 3aBCPIICHUU H3YUCHUA

JAUCHUITIINHBI.




Jiis popmupoBaHUs, KOHTPOJST W OLCHKH PE3yJbTATOB OCBOCHHS YYEOHOW IUCIIUTUTHHBI
UCIOJIL3YEeTCS CHCTEMa OIEHOYHBIX MEPOTPUSATHH, MPEACTABISIONMAs cO00M KOMIUIEKC Y4eOHBIX
MEpPOTIPUATHH, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4eHus u chopmMynrpoBaHHbIX ¢ yueTom OI'OC
COO (mpeametnbie pe3ynabTaThl o gucuuruinae) u @I'OC CI1O

2. 3agaHus 1719 KOHTPOJISA M OLIEHKH OCBOEHHsI NporpaMmMsbl yueOHoii nucuumiauabl O0/1.08
BHOJIOI'us

OneHouYHbIe MEPOTIPUATHS TEKYIIETO KOHTPOJIS (TUIIbI):
3agaHus, HanpaBJIeHHbIE HA CUCTEMATH3ALMIO H 00001IeHNe TeopeTHYecKOM
uHopMmanum:
- 3amoJIHeHue TalnuIl
- pa3paboTKa JICHTHl BpEMEHHU
- pazpaboTka riaoccapus
- pa3paboTkKa MEHTAJIBHOU KapThl

3anaHusi, HaNIpaBJIeHHbIC HA (POPMHPOBaHUE WM NIPOBEPKY 3HAHUIL:
- TecT
- OlLlIeHHMBaeMas JUCKYyCCHUs
- (pOHTAIBHBIN OMPOC
- 00CyXJeHHE MO BOMPOCaM JICKITUH (BCTpedaeTcs y Hac TOJbKO 1 paz)
- YCTHBIE COOOIIEHHUS C pe3eHTauei

3ananus, HanpaBJeHHbIE HA (POPMUPOBAHUE MPAKTUYECKUX YMEHHH U HABBIKOB
- nmabopartopHas pabora
- peuieHue 3aaa4y
- MPaKTUKO-OPUEHTHUPOBAHHBIC PaCUeTHBIC 3aJaHH
- Keiic Ha aHaNU3 UHPOPMAIUH
- y4eOHO-HCCIe0BATEIbCKUN TPOEKT

1. 3amojHeHue TA0JIULLI

Ha3Banue TeMbI buonorus xak Hayka

OnuceiBaTh MCTOABI UCCIICAOBAHUA HAa MOJICKYJISIDHOM U

Pe3yabTaTt 00yueHus o reme
KJIETOYHOM YPOBHE

OO01mue KoMNeTeHIINHA OKO02

®opMy/IHPOBKA 3a/IaHMSA: 3aNIOJHUTE TabnuIy “Bkiaj] ydeHbIX B pa3BUTHE OUOJIOTHH, YKa3aB
YUYEHOT'0, BpEMEHHOI neproj paboThl HaJ OTKPHITHEM M JaliTe KPAaTKYIO XapaKTepPUCTHKY
OTKPBITHUS, UCIIOJIB3Ysl MaTepHall JIEKUUH, yueOHNKA, UHbIE UCTOYHUKH HH(pOPMAaIIHH.

Tabnuua — Bknaa yyeHbIX B pa3BUTHE OUOJIOTUH



Yyenslit BpemenHnoii nepuon Kparkast xapakrepucTtrka paboThl y4€HOTO

Kpurepun orieHUBaHUS 3a1aHUS:

“5” - Tabnuia BBIIIOJIHEHA B IOJJHOM 00beMe

“4” - B X0/1€ 3aMOJIHEHUS TAOJIUIBI MaTepUal OTPAKEH HE MOJTHOCTHIO, UMEIOTCS HE3HAYUTEIIbHBIC
HETOYHOCTH, HEJIOUETHI

“3” - B X0/1€ 3aM0JIHEHUS TaOIUIBl MaTEPUAJI OTPa’KEH HE MOJHOCTHIO, IMEIOTCS 3HAUUTEIbHbIE
HETOYHOCTH, HEJIOUETHI

“2” - Tabnuua otpaxaetr MeHee 50% maTepuana UiIM HE BBIIIOJHEHA

2. Pa3paboTka JIeHTbl BpeMeHH

Ha3Banue TeMbl OwnTorenes )KMBOTHBIX M YEJIOBEKa

Pe3y.]1bTaT oﬁyqemm 10 TEME OmmceIBaTh CTaau OHTOI'CHE3a ) KMBOTHBIX U YCIIOBCKA

O0mue KOMIETEHIIUH OKO02, OK 04

®opmyIHMpPOBKA 3aJaHUA: CO3/aiTe JEHTY BpPEMEHH, OTPAXKAIOIIYIO dTAllbl OHTOreHEe3a
OTJEJILHOM TPYMITBI dKUBOTHBIX WJIM YEJIOBEKA C KpPaTKOM XapakTepucTukoil. HazBanus crtaguit
JOJIKHBI OBITH PACIIOJIOKEHBI B XPOHOJIOTUYECKOM MOPSIIKE, OCHAILIEHBI KPATKUM OTHCAaHUEM
OCHOBHBIX U3MEHEHUH, MPUIIOKEHBI PUCYHKH. 3a/laHK€ BBIMOJHSAETCS B MaJlbIX Tpymnmnax (3-4
YeJI0BEKa)

3. Pa3paGoTka MeHTAJIbHOW KapThl

Ha3Banue TeMbl Crpoenue opranuzma

OnuceBaTh CTPOCHUC U B3aNMOCBA3b JacTeu

Pe3yabTar 00y4yeHusi mo reme
MHOTOKJIETOYHOT'O OpraHu3Ma

O0mue KoMIeTeHIUH OK 02, OK 04

®opMy/JIHMPOBKA 3aJaHMA: COCTAaBbTE MEHTAJIbHBbIE KapThl MO KJIACCU(PHUKALUU TKaHEH,
OpraHoB M CHCTEM OpraHoB. B kapTe oTpazute 0cOOEHHOCTH CTpOeHUs, GYHKIHUI 00BEKTOB. Bbl
MO’KeTe 00BEANHATH OOBEKTHI MO BBINOJIHAEMON (QYHKIIUH UIIH 110 CUCTEME OPTaHOB.

IIpy BBIMOSHEHMM CTYAEHTHI PpacHpeiesioTcs Ha Malible rpynmbl (o 2-3 dYejoBeka).
3amaHue  sBigeTCS  MPO(ecCHOHAIbHO-OPUEHTUPOBAaHHBIM.  CTyneHThl,  oOywaromuecs
npogeccun/cnenuaIbHOCTH  CBSI3aHHOM ¢ 00bekTOM u3ydeHust ‘“‘Pactenuss” pazpabarbIBaroT
MEHTAJIbHYIO KapTy MO0 CTPOCHHMIO OpraHu3Ma pacTeHMH (IpyIHIbl MOXKHO Pa3JeNIUTh MO OTAETIaM
pacTeHMI: MOXOBHJHBIC, IUIAYHOBUJHBIE, XBOLIEBUIHBIE, MMAIOPOTHUKOBUAHBIE, OJOCEMEHHBIE,
nokpbIToceMeHHbIe). CTyieHTbl, o0yJaronuecs NpoQeccuu/creualbHOCTH CBA3aHHON ¢ 00BEKTOM
nzyueHus ‘“KuBoTHbIe” pa3padaThiBalOT MEHTAJIBHYIO KapTy 10 CTPOEHHUIO OPraHM3Ma KMBOTHBIX




(prHHbI MOZKHO pas3acjuTh IO THUIIaM U KJIaCCaM KMBOTHBIX. Tumnesr: KHUIIICYHOIIOJIOCTHBIC, IIJTIOCKHUEC
YEpBH, KPYTJIble YEPBH, KOJIbYATHIC YEPBHU, MOJUTIOCKH, WIEHHUCTOHOTHE. Kiacchl: XpsiieBbie phiObI,
jomnacrenepble poeiObl, aM(puOUM, MpPEeCMBIKAIONIUECS, MTUIBI, MieKonuTatonme). CTyaeHTSI,
oOyuaronuecss TpodeccCuu/CneualbHOCTH  CBSI3aHHOM ¢ 00BEeKTOM u3ydeHus “YenoBek”
pa3pabaThIBalOT MEHTAILHYIO KapTy [0 CTPOCHHIO OpraHu3Ma 4ej0BeKa.

[Tpu pa3paboTke pEeKOMEH/IyeM HCII0JIb30BaTh HHCTPYMCHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIN IPYyroro MHCTPYMEHTA ISl CO3/IaHHUs] MEHTAJIBHBIX KapT.
MeHnTanbHas KapTa:

CepaAeYHO-COCYANCTAnA CUCTEMA

nywesom,

HeAyAOYHO-KMILEYHBIA TPAKT

Kpurepun oneHnBanus MEHTAIBHOW KapThI:
«5» - 8-9 6as10B; «4» - 7 6a/0B; «3» - 5 6a/10B

KMLIEYHNK

ABEHAOQUATWNEPCTHAA KMLWKA

3 6anaa 2 das1a 1 6aaa
Conepxxanue Nudopmarnus Nudopmanus Nudopmanms
Mpe/icTaBjeHa B IpeJICTaBIeHa, HO npescTaBIeHa
MIOJIHOM 00beMe MMEIOTCSl HETOYHOCTU | YaCTHUYHO
I'padpuyeckoe MHorocrynenyaras MHuorocrynenuaras [Ipocroii «maydok»
odopMiIeHHEe KapThl | KapTa ¢ 100aBJIeHHEM | KapTa

KapTUHOK, 3HAKOB.
Hcnons3oBanne
Pa3HBIX I[BETOB Ha
OTpeIeTICHHBIX
BETBSIX.

Jlekcuko-
rpamMmMaTu4deckoe
opopMmiieHUE

Kapra ne cogepxur
OIIMOOK U OTeYaTOK

Kapra ne cogepxxur
rpyoBIX
rpaMMaTHYECKUX
OIINOOK HJIN
OIIeYaToOK, KOTOPBIC
OBl OTBJIEKAIIN
BHUMAaHHE YUTATENIS
OT COJICP)KaHMS

Kapra conepxut Tak
MHOTO T'PYOBIX
rpaMMaTHYECKUX
OIIUOOK U OTIEYaTOK,
4TO €€ COJICpKAHNE
TPYIHO
BOCTIPUHUMAETCSI

4. Pa3zpaboTtka riioccapusi

Ha3Banune TeMbI

OCHOBHBIC TTOHITUS T€HETHKH

PesyabTaTt 00y4eHus mo reme

OnuceIBaTh 3aKOHOMCPHOCTU HACJICACTBCHHOCTHU U

N3MCHYHNBOCTHU



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

O01IMe KoMIeTeH UM OKO02

@ opMyJIMPOBKA 3aJaHUSA: COCTABBTE IIIOCCAPUIA C OTPEEICHUSIMU 110 TeMe ~OCHOBHBIC MMOHATHUS
IEHETHUKA , UCII0JIb3Ysl MaTepUallbl JIEKIIUM, yHEOHUKH, CIOBapU.

IlepeyeHb TepMUHOB:
AJNbTEpHATHUBHBIE TPU3HAKU
AnnenbHbIE TEHBI
HeayenbHbie reHsl
JIOMUHAHTHBIN PHU3HAK
PeneccuBHBIN npU3HAK
['oMO3UrOTHBII Opranu3m
I'eTepo3uroTHEIN Opranu3m
I'enoTun

deHoTHUI

JlurunbpuHOE CKpEIBaHUE
Yucras TuHAS

I'ubpun

HacnencrBenHocTh
N3MeHYnBOCTH



3ananus, HanpaBJieHHbIe HA (OpPMUPOBaHHE WJIH MPOBEPKY 3HAHUIA

1. DpoHTANBLHBINH 0IIPOC

HasBanune teMbl HcTopus 3BOIOIMOHHOTO YYEHHUS

XapaKTepI/I3OBaTI) MIpCAIOCBUIKA U ABMKYIIHUE CHIIbL

Pe3yabTaT 00y4yenus no reme
BO3HUKHOBCHUSA MHOFOO6pa3I/I$I BUI0B

O0mue KOMNeTEeHIHH OKO02, OK 04

IIpumepHbIil epevYeHb BONMPOCOB K (PPOHTAIBLHOMY ONPOCY
KaxoBbl criibHBIE U ci1a0ble CTOPOHBI cUCTeMBbI opranudeckoro mupa K. Jluanes?
CdopmynupyiiTe OCHOBHBIE MOJIOXKEHU BOTIOIIMOHHOM Teopun XK. b. Jlamapka.
[Tepeuncnure npeanoChUIKK BOSHUKHOBEHUSI TapBUHU3MA
[Tepeunciute OCHOBHBIE TIOJIOKCHHSI CHHTETHYECKON TEOPUH DBOJTIOIIHI

NS

Kpurepun onenuBanus:

«5» - OTBET MOJIHBIH, pa3BEePHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIM, HO €CTh HETOYHOCTHU
«3» - OTBET KPaTKUIl WM C TPYOBIMH OTIHOKaAMH

«2» - OTBET HEBEPHBIN WM OTCYTCTBYET

2. IloaroroBKa yCTHBIX COOOIIEHHI € MPe3eHTalel

Ha3sBanue TemMbl I'eneTnka yenoBeka

OnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
HN3MCHYHNBOCTH
OHpCI[CJ'IHTB BO3MO>KHOC BO3HUKHOBCHHC
HACJICACTBCHHBIX ITPHU3HAKOB

Pe3yabTar 00y4yeHusi mo reme

O01mme koMneTeHun OKO01, OK 02

@ opMyJIMPOBKA 3aJJaHMsI: TIOJITOTOBBTE YCTHOE COOOIICHHUE U TTPE3CHTALNIO 00 OTHOM
HacJIeICTBEHHOM 3abosieBaHuU U3 niepeuHs. PaboTa BeimonHsaeTcs B mapax. B crpykrype
COOOIIEHUS U TIPEe3EHTAlU He0OXO0AMMO OTPA3UTh:
1. HasBanwue 3a00JieBaHMS
2. Tunwuzanusa 3a0oiieBaHus
a. A) reHoOMHOE / TeHHOE / MOJIMT€HHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIIETIICHHOE C
TTOJIOM
CyIHOCTh MyTaIiy (Ha KJIETOYHOM YPOBHE)
Knunuyeckue nposiBieHus 3a00sieBaHus
YacToTa BCTpeyaeMoCTH
Jnarnoctuka
Wcrounuku nndopmanuu.

No o ko

Ilepeyenb Hac/IeICTBEHHBIX 3200/IeBAHNH YeI0BeKAa




oakwnE

CunapoM DHrenbMaHa
MyxkoBucuuaos

Cunpgpom ITupcona
Cunnpowm Jlayna,
Cunnpom KnaitHdenbrepa,
Cunpgpom HlepemeBckoro-
TepHepa,

Yek-JUCT AJ151 OLEHKH NMpe3ceHTauuu

OneHuTe Npe3eHTalMIo0 10 CIETYIOIUM KPUTEPUSIM:

7. Cunzapom Dnpapjca,

8. CHHIPOM «KOIIAYbEro KpHKa»
9. CeproBUIHOKIICTOUHASI AHEMHUS
10. Heiipodubpomaro3

11. JlanpTOHU3M

12. I'emodumust

13. ®enunkeTonypus

DNeMEeHTHI COJIepKaHus

Hamnuue | OtcyrcTBue

TutynbHBIN cnan

Hassanue 3a6o0neBanns

N

Caenenus 00 aBTOpax

JlaHa moJtHast THIIU3aIys 3a00JIeBaHMS

[TokazaHa CyIIHOCTb MyTallUH

el Fd I ol anl o

OHI/IC&HBI KIIMHUYCCKHUC HpOS[BJ'IeHI/ISI
3a00J1€BaHUI

YKka3aHa 4acToTa BCTPEYAEMOCTh

Onucana IMarHOCTHUKA

Yka3aHbl HCTOYHUKU MHPOpMAITUU

CoOmrofieHre eIMHOTO CTHJIS MTPE3CHTAIINH

©|o|~|o|un

Martepuan OblJ1 HHTEpPECEH

10

Martepuan ObLT IMOJIE3CH

Ikana nepeBoaa 0a1JI0B B 0OTMETKY

12-11 6amoB - «5»

10 - 8 6ayoB - «4»

7-6 6asoB -«3»

Menee 6 6aI0B WJIM OTCYTCTBHE PA0OTHI - «2»

JlonoJiHUTe/IbHBIE CBeIEeHUs [IJIS MpenoaBarteJis.

B nensx nzbexaHue MoBTOPEHUsI TEM MPE3EHTAIMM, IPEernoJaBaTeio PpeKOMEHIyeTCs
pacnpeenuTh KOHKPETHbIE TEMbI CPEIU TPYII yYaIHXCs.

3. OuennBaemasi JUCKYCCHS

Ha3zBanune TeMbI

BI/IOC(I)epa - T100aIbHAas YKOJOTMYeCKas CucTeMa

PesyabTaTt 00y4eHus mo reme

OnuceBaTh CBA3b MCXKIAY OpraHu3MoM U CpCI[Oﬁ €ro

oOuTanus

YcTaHaBIMBaTh CBSA3b MEXY CTPYKTypamu Onochepbl

O01mme KoMneTeH M

OKO1, OK 02, OK 07

Ilepeyenb BONPOCOB K OLIEHUBAEMOM JUCKYCCHHU
I'moGanbHOE noTeruieHue: Mug mim peanbHocTh? UTO BaM M3BECTHO O JAHHOM
aprneHnn? Kakue GpakThbl CylecTBOBaHUS WK OTCYTCTBUS IN100aTbHOTO MOTEMICHUS

BaM U3BECTHBI?




2. OObscHUTE, Kakue (HaKTOPbl OTPAHUYMBAIOT PACIPOCTPAHEHUE KU3HH B aTMOc(epe,
mutochepe, ruapocdepe.

3. Kak MOXHO 0XapaKkTepH30BaTh UCTOPUUECKHE U3MEHEHUS POJIM YEIOBEKa B
ouochepe?

4. B uéM coCTOHT LICHHOCTb OXpaHbl OMopa3zHoo0pa3usa? UTo MPUBOIUT K COKPAIIEHUIO
Oouosiornueckoro pazHooopazus?lloyemy /i yesoBeYECTBA BaKHO HE JIOMYCTUTD
obenHeHMs OnopazHooOpaszus?

Kpurepun onenusanus:

«5» — AKTHUBHOE ydacTue B JUCKycCHUU. BbICKa3blBaHHWE COOTBETCTBYET 3aJaHHOU TEMe,
XapaKTepU3yeTcs BBICOKOM MH(POPMATUBHOCTHIO U  OPUTMHAIBHOCTHIO, APTryMEHTHI
MOAKPEIJICHbl YOeTUTENbHBIMU TPUMEpPaMHU.

«4» - JlocTaTOuHO AaKTHUBHOE Yy4yacTHE€ B JMCKycCHH. Jlomyckaercss HE3HAYUTeJIbHOE
OTKJIOHEHHE OT TEMBbl JUCKYCCHUHU. BBpICKa3blBAHME HOCUT OTYACTH TPHUBUAJIBHBIM,
ITIOBEPXHOCTHBIN Xapakrep. He Bce apryMeHTHI OAKPEIIIEHbI IPUMEPAMH.

«3» — IlaccmBHOe ydacTHe B IUCKYyCCHH. BBICKa3pIBaHWE XapaKTEepHU3yeTcs HU3KOU
MH(OPMATUBHOCTBIO, CTEPEOTHUIHOCTBIO, HE OTPa)kKaeT MOJHOTO NOHMMAHUSA TEMBbI
TMCKYCCHUU. APryMeHThI cpOpMYIHpPOBaHbl a0CTpakTHO. [IpuMepbI OTCYTCTBYIOT.

«2» -IlaccuBHOE y4yacThe B JUCKyCcCHHU. BBICKa3pIBaHWE HE COOTBETCTBYET 3aJJaHHOW TEMe,
OTCYTCTBYIOT apT'yMEHTHI B TIOJIb3Y KaKoii-1M00 TOUKU 3pEHUS.

O0cy:xneHue 1Mo BONpocaMm JIeKIun

Ha3Banue TeMbl JKu3zHeHHbIN UK KIeTKH. MuTo3. Meiio3
Pe3yabTar 00yyeHusi 1o Teme XapakTepru30BaTh KU3HEHHBIN IIUKJI KJIETKH
O01mue KoMIeTeHI MU 0OKO02, OK 04

IlepeyeHb BONPOCOB ISl 00CYKIEHUS
Kakue u3meHneHus B KJIeTKe MPEeAIeCTBYIOT JEICHUI0?
2. OxapaxtepusyiiTe (a3pl MHUTO3a M KpPaTKO paCCKaKUTE, KaK MPOUCXOAUT ITOT
poLecc.

=

3. B dewm 3axirogaercs OMOJIOTHYECKOE 3HaUEeHUE MUTO3a?

4, Yem MeN03 oTiryaeTcss oT MuTo3a?

5. B dewm 3axirouaercs OMoJIOrnyecKoe 3HaueHue meiiosa?

5. Tect
Ha3Banune TeMbI B3anMonelicTBie reHoB
OnuceIBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
U3MEHUYUBOCTH

Pe3yabTaT 00y4yenus mo reme Ornpenenarb BEPOSITHOCTh BO3HUKHOBEHHU S

HACJICACTBCHHBIX ITPHU3HAKOB IIPHU PA3JIMIHBIX
B3aHMOJICHCTBUIX I'€HOB

O0mue KOMIeTEHIUH OKO01, OK 02




Tecr
K B3auMoO1eliCTBHSIM aJIEJIBHBIX TEHOB HE OTHOCHT:
1) snucTas, moauMepuo, MOIUGUIIUPYIOIIEe IEHCTBHUE TE€HOB
2) Koomepalno, MHOKECTBEHHBIN aJUIeIU3M
3) cBepXAOMUHUPOBAHKE, KOMIUIEMEHTAPHOCTh
4) KOJOMUHUPOBAHKE, TPOMEKYTOUYHOE IOMUHUPOBAHHE
[IposiBnenne y TreTepo3UroT IMPU3HAKOB, JIETEPMUHUPYEMBIX JBYMs aJUICISIMHU
Ha0IoAaeTCs IPH:
1) cBEpXAOMUHUPOBAHUH
2) snucrasze
3) KOJOMHUHUPOBAHUHU
4) onumepun
HacnenoBanue 4eTBepTO Pyl KPOBH OTHOCST K THUITY B3aUMO/ICHCTBUS:
1) KoJOMUHHpPOBaHUE
2) cBepXIOMUHHUPOBAHHE
3) nmoJiHO€ TOMUHHPOBAHHE
4) MpoMeXyTOYHOE TOMUHUPOBAHUE
HacnenoBanue mMMHOIMIIZIOBOW OKPAackH Yy KPOJUKOB KOHTPOJMPYETCS TpeMs
amtensmu: A,a u ah. Kaxxnas ocoOp sBIsieTCss HOCUTENEM TOJBKO JIBYX M3 HUX. ITO
npuMep:
1) KOMITJIEMEHTapHOCTH
2) Koomepanuu
3) MHOXXECTBEHHOTO ajlIe/In3Ma
4) nmonumepun
[TosiBieHne HOBOOOpPA30BaHWUN MPH COBMECTHOM JCHCTBUM JBYX JOMHHAHTHBIX
HeaJJIeIbHBIX TE€HOB, KOrJa B TOMO3MIOTHOM WJIM B TE€TEPO3UIOTHOM COCTOSIHUU
pa3BHUBaeTCs HOBBIM NMPU3HAK, HAOIIOJaeTCA MIPH:
1) KOMIUIEeMEHTapHOCTH
2) Koorepaiuu
3) OJIHOM TOMUHUPOBAHHUH
4) nelicTBUU TeHOB-MOAN(PUKATOPOB
Ecnu oguH NOMUHAHTHBINA TeH MOJaBIsET NEHCTBHE APYroro JOMUHAHTHOTO T€Ha, TO
- 3TO MPUMED:
1) peuieccuBHOTO MKCTa3a
2) moauMepun
3) JOMHUHAHTHOTO SMHUCTa3a
4) MHO>KECTBEHHOTO aJlJIeJIu3Ma

Howmep Bompoca [IpaBuIbHBIN OTBET
1 1
2 3
3 1
4 3
5 2




2.1. 3agaHus 1Js TEKylIero KOHTPOJs
1. JlaGopaTopHas padora

I[Ipn  wm3ydenun  aucuumiauHbel  “buosiorns”  npeaycCMOTPEHO  BBIIOJHEHHE
nabopaTopHBIX paboT:

Tema 1.3. Buosoruyeckun BaKHble XMMHYeCKHe coeauHeHus: JlaGoparopHas
pabora “Ompenenenne ButammHa C B mnpoaykrax mnurtanus’; JlaGopaTopHas pabota
«['unpodunbHO-TUIPO(HOOHBIE CBONCTBA JIUITUIOBY.

Tema 1.4. CTpyKTYpHO-(pyHKIMOHAIbHAS OpraHu3anus KJjerok: JlabopaTtopHas
pabora «CrtpoeHue KIETKH (pacTeHHs, >KMUBOTHBIC, TPHUObI) M KJIETOUHBIE BKJIIOUYCHHS
(kpaxMaisi, KapOTHHOHWBI, XJOPOIUIACTBI, XpOMOIUTIacThl)»; Jlaboparophas paborta
«[IponuraeMmocTs MeMOpaHsl (1J1a3MOJIN3, IEIIA3MOJIU3)».

Tema 4.5. BumsHMe COLUHAJBHO-IKOJIOIHYECKHX (PaKTOpPOB Ha 310pOBbe
yesioBeka: JlabopatopHas paboTa Ha BBIOOp: «YMCTBEHHass pPabOTOCMOCOOHOCTBY» WITH
«BnusHne abuotnyeckux (akToOpoB Ha YeloBeKa (HU3KUE U BHICOKHE TEMIIEPATYphI)»

Tema 6.1. OcHOBHBIE MeTOABI O0HOIKOJIOTHYECKUX UCCIeI0BAHUI

JlaGoparopHass paboTa Ha BbIOOp MO MHHM TpymnmaMm: «BrusHue Ttemmeparypbl Ha
pocta ¥ (PU3HONOTHYECKYIO AaKTHBHOCTH IPOXIKEBBIX KIETOK»; «BiHsHWE yrieBoJ0oB Ha
pocta U (PU3MOJOTUYECKYI0 AKTUBHOCTb JIPOACKEBBIX KIETOK»; «COYeTaHHOE BIIMSHUE
TeMIepaTypbl U YIJIEBOJOB Ha pocTa U (PU3NOJOTMUECKYIO0 aKTUBHOCTD JIPOAOKEBBIX KIETOK»

OobOopynoBanue Jaboparopuu W padounx MecT JadOPaATOPHU:MUKPOCKOIII,
CEeKyHJIOMEpP, TOHOMETp, JabopaTopHas Tmocyna (MPOOMPKH, TMOACTaBKUA I TPOOHPOK,
MUHIETHI, MECOK, CTYNKH C MECTUKAMHM, MpeIMETHble U MOKPOBHBIE CTEKJa, CTEKJISTHHbIC
MaJOYKH, TMpenapoBaibHbIe WIJbl, (GUIbTpOBadbHAass Oymara (candeTku), CTaKaHbI)
TUIEPTOHUYECKUN pacTBOp Xjiopuaa Hatpus, 3%-HbIi pacTBOp MEpOKcHUIa BOJOPOAA,
pacTBop HoJa B HOAMCTOM KalWH, INIMLEPHH, KIIyOHU KapTodens, JUCT 310JeH KaHAJACKOMH,
101 PSOMHBI OOBIKHOBEHHOH (psSOMHBI WJIM TOMaTa), JYK pemyarbiii, pa3BeJCHHBIC B BOJEC
TIPOKIKH).

JlaGopaTtopHnas pabota

Ha3Banue Tembl CtpykTypHO-(YHKIIMOHATBHAS OPraHU3alUs KIETOK

Paznuyath cyimiecTBeHHbIE MPU3HAKKA CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX APCTB KUBOI MPUPOIBI
[IpoBoauTh HAOMIOAEHNE KIETOYHBIX CTPYKTYP U UX
M3MEHEHUH C IIOMOIIIbI0 MUKPOCKOTIA

Pe3yabTaTt 00y4yeHus o reme

O0mue KOMIeTeHIUH OKO01, OK 02, OK 04

JIaGopatopHas pabota «CTpoeHHe pacTUTENbHOM, KUBOTHON, TPUOHOMN KIETKI»

[{enb paOOTHL: 3aKPENUTh YMEHUE TOTOBUTh MUKPOIIPENApaThl U pacCMAaTPUBATh UX MO
MHUKPOCKOTIOM, HaXOJAUTh OCOOEHHOCTH CTPOEHHUS KIETOK Pa3IMUHBIX OPraHU3MOB,
CpaBHUBATh UX MEXJy COOOM.



1.Bompocsl juis nonycka K 1adboparopHoii padore.

1. HazoBHTE OCHOBHBIE YAaCTH MUKPOCKOIIA M OTIMIIUTE WX (DYHKIIUH.
2. Yto Takoe nmpeaMeTHOE U MOKPOBHOE cTekia? J{Jis 4ero oHu HyKHBI?
3. [lepeuncnure OCHOBHBIE MTpaBuiIa pabOThl C MUKPOCKOIIOM.

2.I1IpoBeaeHne OIBITOB

O6opynoBanue u nocyaa

Marepuaisl U peaKTUBbI

. GunpTpoBasibHAs Oymara (canderka)

. CTepuIbHBIN MIIaTeINb

1. Muxpockombl 1.Bona

2. [IpenmeTHbIC U IOKPOBHBIE CTEKIIA 2. Pa3BeieHHBIC B BOJIE IPOAIKU
3. CTeKJIIHHbIE AJIOYKU 3. JIyk pernuaTsiit

4. CrakaHsl

5

6

AJNTOPUTM TIPOBEACHHS pabOTHI

Bonpocsl 1 3aganus

e 1. M3yuyeHue crpoeHHsI PACTUTEIbHOM
KJIETKH
1.1. CHATB C BHyTpEHHEN MOBEPXHOCTH MSCUCTOU
YEIIy! JTYKOBUIIbI TOHKYIO IUIEHKY — AIUACPMY;
e 1.2. [loMecTUTh KyCOYEK SMUIAEPMBI HA
MIPEAMETHOE CTEKJIO B KAIUTKO BOJBL;
e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKIJIOM;
e 1.4, PaccMOTpeTh KJIETKH SMUIEPMBI 1O/
Pa3IUYHBIM YBEIHMYEHUEM MUKPOCKOIIA

Omnpenenure Gopmy KIETOK,

e Haiigure sinpo, Bakyosnu, 0060104YKy
KJICTKH.

e 3apuCylTe HECKOJIBKO KIIETOK
SMUEPMBI, 0003HAYHB HA PUCYHKE:
[IATOTIIa3MY, SIIPO, BAKyOJIH,
000JI0YKY KIIETKH

2. U3yueHue CTPOEHNS )KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEpUIIbHBIM IIIATENIEM C JIETKUM
Ha)XMMOM 110 HEOY WIIH TI0 JIeCHAM;

2.2. HanecTtu KaresybKy CJIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKpPbITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccMoTpeTs mpemnapat mpu 00IbIIoM
YBEJIMUYEHUH C MPUKPBITON nuadparmoit
KOHJICHCATOpA.

PaccmoTpuTe Ha KOHYMKE ILITIaTeNs B
KarleJabKe CIIIOHBI CIIYIIEHHbIE KIETKU
SIUTENUs
PaccmoTtpuTe Ha mpemnapaTe OTAEIbHBIE
KPYIHBIE IIOCKUE KIETKH HEMPaBUIbHON
dopmbl. bosbiiast yacTh KJIIETOK MEPTBEIE,
MO03TOMY B HUX XOPOIILO 3aMETHO SI/IPO.

e 3apuCylTe HECKOJIBKO KIIETOK,

0003HaYbTE SIIPO U LIUTOILIA3MY.

3. U3yuyeHne CTPOEHHUS KJIETKH JAPOKKei
(rpudbI)

3.1. IToMecTUTh CTEKISAHHON NAJTOYKOW KAILIIO
pacTBOpa C IpOKIKaMU HA IPEAMETHOE CTEKIIO;
3.2. HakpsbITh €€ NOKpOBHBIM cTeksioM.Ecnu ecTb
W3JIMILKY )KUIKOCTH, YIAJIUTE €€ C MOMOUIBIO
¢ubTpoBaNbHOM Oymaru (canderkn);

3.3. PaccMoTpeTh mpemnapat o1 MUKPOCKOTIOM

Haiigure npoxokeByro KIETKy,
paccMoTpeTh ee (OpMy U OTAETbHBIC
YacTH.

3apucyiiTe HECKOJIbKO KIIETOK, ClIeanTe
MO/IMUCH.

HTorosasi KOHTPOJILHAS YACTH JIA00OPATOPHOH PA0OTHI(BLINOJIHUTEL NMCHLMEHHO):

1. U3 xakux OCHOBHBIX YacTell COCTOUT Jt00ast KieTka?
2. Yro ob1ero umeercs B CTPOCHUU PACTUTENBHOM U )KUBOTHOM KIIETOK?

3. UeM pa3nuyaroTCs 3TH KIETKU?




4. Yem 0OBSCHHUTH, YTO, OyydH YCTPOCHHBIMU TI0 €IMHOMY IUIaHY, KJIETKH BeChMa
pa3zHooOpa3ubl 1o Gopme u pazmepam?



2. 1TIpaKkTHKO-OPHMEHTHPOBAHHbIE PacUeTHbIE 3aJaHUSs

Ha3Banue Tembl [Momynsus, cooO1ecTBa, IKOCUCTEMBI
OnuceIBaTh CBSI3b MEX]Ly OPraHU3MOM U CPEJIOil ero
PesyabTaT 00yueHnus mo reme oburaHus
YcTaHnaBnuBaTh CBSI3b CTPYKTYPBI U CBOMCTB 3KOCUCTEM
O0mMe KOMIeTeH NN OKO01, OK 02, OK 07

HasBanue 3aganus: Pacuer cpoka ucuepnaHusi IPpMPOAHbIX PeCypcoB

®abyna: Pa3ButHe yenoBedeckoro 00IIECTBa HEBO3MOXKHO 0€3 B3aUMOJICHCTBUS C
npupoAoil. JIo0 HEKOTOPOrOo BPEMEHU OTPHULIATENIBHBIE MOCIEACTBHUS XO3SMCTBEHHON W MHOMU
NESTETPHOCTH  YEJIOBEKAa KOMIICHCHPOBAJIM  CHOCOOHOCTBIO TMPHUPOJHBIX CHUCTEM K
camoBoccTaHoBlieHHI0. Ho K cepeanHe [BaalaToro CTOJNETHS CHUTyallUs HW3MEHWIIACh:
OKpy)Xarolllass TpUpOJHAs cCpeJa YK€ He B COCTOSHMUM KOMIIEHCHPOBAaTh IOJIHOCTHIO
MOCJIECTBUSL BO3JCUCTBUS POCTAa YUCICHHOCTH JIIOJIEH M PaCUIMpPEHHs MPOU3BOJICTBA.
3arp5[3HeHBI BOJa, BO3AYyX, paCTCHHUA, BBINIAAAOT KHUCIIOTHBIC O0XKIU, OPO3US BBIBOAWT IMOYBBI
M CEIIbCKOXO3SIMCTBEHHOTO 000pOTa, TOJSPHBIC JIbJIBI TAIOT M3-3a MOTEIUICHHS KIMMAaTa,
NCYC3al0OT MHOTHUEC BHUIABI KHUBOTHBIX U paCTeHHﬁ, HACCJIICHUC an/I06peTaeT XPOHHUYECCKUEC
3a0o0JieBaHUs, pacTET cMepTHOCTh. CyIlecTBYIOIIME ceiluac MHTEHCUBHOCTh aHTPOIOT€HHOTO
BOSHGI\/’ICTBI/UI BelléT Halmy IJIaHETY K UCTOIICHUIO U JACTrpadaliu.

3ananue:O1ieHUTe CPOK MCUEpHaHHUs MPUPOJHOTO pecypca, €ClIi U3BECTEH YPOBEHb
TOOBIYM pecypca B TEKYIIEM Toiy, a MOTpeOJICHHEe PECypCOB B IMOCIENYIONINE TOoAbl OyaeT
BO3PAaCTaTh C 3aJIaHHON CKOPOCTBHIO IPHPOCTA €XKETOTHOTO MoTpednenus. Kakoi mpupoaHbIi
pecypc UMeeT caMblid JOJITUA CPOKUCUYEPTAEMOCTH U KAKOW — HAUMEHBIITNI ?

Nudopmanms, HeoOXoqumast U1t perieHus

Tabnuna 1
Pecypc 3anac pecypca Q, | JloOGwrua pecypca (, [Tpupoct 06bema
MJIPJI.T MJIPZI T /TOJT noTpebaeHus

pecypca TP, % B ron

Kamennsrit yroJip 6800 3,9 2

[Tpupoanslii ra3 280 1,7 1,5
Hedrs 250 35 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8

Menp 0,60 0,008 1,7




Hunk 0,24 0,006 1,3

Caunen 0,15 0,004 2,2

AsmroMuH#i 12 0,016 1,6
Ypau 300 0,2 2

Jiis pacdeTa BOCHOJIB30BAThCs (POPMYIION CyMMBI YIEHOB PsiJia FEOMETPUYECKOM TPOrpeccuu

(1+E)t—1 -q

A (G ®
100

rae Q — 3amac pecypcos, q — rojoBas 100s4a pecypca, TP — npupoct notpediaeHus pecypca,

t — umncno ner.

JlorapudmupoBanue BbipakeHus a1 Q Aaer ciemyromyr (GopMmMyiay Uid pacyeTa cpoka
ucyepnaHus pecypca

= ——7p 2
n(1+17) @)

3. Pemenue 3aaau

Ha3sBanue TemMbl 3aKOHOMEPHOCTH HaCJIEAOBaHUS

OnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
HN3MCHYHNBOCTH
Onpez[en;{TL BEPOATHOCTb BOSHUKHOBCHHA
HaCJICACTBCHHBIX ITPU3HAKOB IIpKU MOHO-, OIH-,
HOJ'II/II‘I/I6pI/II[HOM 1 aHAJIM3HUPYIOIIEM CKPCINMBAaHUN

Pe3yabTar 00y4yeHusi mo reme

O01mme koMneTeHun OKO02, OK 04

(DOpMy.]'II/IpOBKa 3aaaHus: peUInTE 3aJla4yi, COCTaBUB CXEMbI CKPCIIWMBAaHUSA

3anaHue sBiseTCs NPOQECCUOHATBHO-OPUEHTUPOBAHHBIM. 3a/a4M A CTYAECHTOB
MoAOUpPAIOTCST B COOTBETCTBUU C 00bekToM wu3yueHus ‘Pacrenus”, ‘“YKuBoTHble” wumm
“Uenosek™.
IIpumep 3amau A CTyAeHTOB, oOydaromuecss Mnpodeccun/crnenuanrbHOCTH
CBSI3aHHOM ¢ 00beKTOM u3yueHus “Uenopex™:
3agaua 1. YV yenoBeka alb,OMHU3M U CIIOCOOHOCTH MPEUMYILECTBEHHO BIIA/IETh JEBOM
PYKOH — PELECCUBHBIE TPU3HAKH, HACIEAYIOIIMECS He3aBUCUMO. KaKOBBI T€HOTHIIBI
poAMTENIeH C HOPMaAIbHOW MUTMEHTALIMEN U BIAACIOIINX IIPABOU PYKOM, €CIIM Y HUX POIUIICS
pebeHok anpOUHOC U NeBmIa?
3ajmada 2. Y 4enoBeka MpaBOPYKOCTb JOMUHUPYET HaJl JEBOPYKOCTBIO, Kaperiaa3oCTh
Haja rosyboriazocthio. ['osy0Oornassiii mpaBiia KEHUJICS Ha Kaperia3ol mpasmie. Y HHUX
POJIMIIOCH JIBOE JIeTe — Kaperjasblid jeBla U rosydoriassiii mpasma. OT BTOoporo Opaxa
9TOrO K€ MYXYHMHBI C Kaperja3od IpaBIION pOAMIIOCH [JEBATh KaperjasblX JAeTeH,



OKa3zaBIIMXcs npaBmamMu. OnpenenuTs TeHOTUTIBI MY)KUHUHBI U 00€UX KEHIIUH.

3anava 3. ¥V Iletn u Camu kapue riasa, a y ux cectpsl Mamu — roiayosie. Mama 3tux
nerel roiy0oriasas, XOTs €e POAUTENN UMENH Kapue riaza. Kakoi mpusHak JOMUHHpYET?
Kakoii uBer rna3 y nanel? Hanmummure reHOTUIIBI BCEX NEPEUNCIEHHbIX JIHL.

Kpurepuu onenuBanus

“5” - BCe OTBETHI BEPHbI

“4” - nomymieHa oJiHa OIIMOKa

“3” - nomymieHsl 2 OMUOKH

“2” nonyieHsl 3 u 0osee oIMOOK UM padoTa HE BBIIIOJIHEHA

4. Keiic Ha anau3 nHgopMaumnu

Ha3sBanue Tembl buoTtexHnonornu B MeuIMHeE U (hapMaruu
AHanM3MpoBaTh ITUUECKUE ACTIEKThl COBPEMEHHBIX
Pe3yabTaT 00yueHus no reme MCCIIeI0BaHUM B 00JaCTH OMOTEXHOJIOTHH H
F€HETHYECKHUX TEXHOJOTUMI
O0mue KoMIeTeHIMH OKO01, OK 02, OK 04

Keiicel HCNIOJIB3YIOTCSI B KAYECTBE OLICHOYHOTO MEPONPUATHS B pazaene 5 “buonorus
B KU3HM ', KOTOPBIN SIBJISIETCS] MPUKIIAJHBIM MOJYJIEM M COCTOMT M3 JIBYX 4acteil. Tema 5.17
“buoTexHoJI0rNuNu B JKU3HUA KaXgoro”’ H3Yy4YaOTCA HE3aBUCUMO oT
npodeccuil/criennabHOCTEN  oOydJarommxcs, Tema 2  sSBIseTCS  NPo¢eCCHOHATBHO
HaIpPaBJIEHHOM U MOIOMPAIOTCS B 3aBUCUMOCTH M NMPO(PeCCUOHAIBHON HAPaBICHHOCTH.
[TpuBenem npumep ketica k Teme 5.2.1. “buoTtexnonorun B Mmenuuunae u Gpapmamnum’
DopMyIUpPOBKa 3aJaHUA:

buotexHonoruss — KOMIUIEKCHas HayKa, HaIlpaBJICHHAas Ha TIOJYyYECHHE IEJIEBOTO
MPOJAYKTa, C TMOMOIIBI0 OHOOOBEKTOB MHUKPOOHOTO, PACTUTEIBHOTO M >KUBOTHOTO
MIPOMCXOXKICHHS.

MenuinuHckass ~ OMOTEXHOJOTHS  —  OTpacib, IeJb  KOTOPOM  CO3JaHue

JTUATHOCTUYECKHUX, POQPIIAKTHISCKUX WICYCOHBIX MperapaToB, OHA U3Y4YaeT BO3MOXKHOCTH
WCIIOJIb30BaHUSI MUKPOOPTaHU3MOB, UIS MMOJYYCHUs aMHUHOKHCIIOT, BATAMUHOB, (hePMEHTOB,
AHTUOMOTHKOB, OPraHMYECKUX KHCIIOT.

Caxapnblii 1uabeT — 3To 3a0oJieBaHKEe OOMEHA BEIIECTB, MPU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJIMHA, & B KPOBU MOBBIIIAETCS cojepkaHue caxapa. Conaep:kaHue caxapa B
KpOBU HEOOXOIMMO Uil HOPMAIBbHOTO (DYHKIIMOHHPOBAHHS KIETOK. MHCYNMHMH, KOTOpPBII
BbIpa0aThIBAET MOJIKENYI0OUHAs *Keje3a, 00ecreurnBaeT MPOHUKHOBEHUE TITIOKO3bI B KIIETKH,
HO MHOTJa MPOUCXOAUT cOOil BBIpAaOOTKH MHCYJIMHA M KIETKA HE MOJIy4aeT HeoOXOAUMOTO
MUTaHUA, a caxap HAKaIUIMBAETCs B KPOBU. DTO NPUBOJUT K BO3HUKHOBEHHUIO CaXxapHOTO
nuabera pa3HbIX TUIOB, OJIMH U3 KOTOPBIX SBISETCS MHCYAMHO3aBUCUMBIM. [Ipu Takom Tumne
caxapHoro nuabera 3a00JEBIIHNI JOKEH BCIO KU3Hb BBOJUTH ce0€ MHBEKIINH UHCYIHHA.

[To nmannbiM cratucTuku, B 2014 1. KonnyecTBO OOJBHBIX CaxapHbIM THAOETOB B
Poccuiickoil denepanuu coctaBuiio 387 muiH 4enoBek. [1o HEKOTOPBIM JaHHBIM 3Ta IUdpa
KaXJIbIi TOJ1 yBennuuBaercsa Ha 5%.

3amanue: HaAWIUTE U TPOAHAIM3HPYWTE pPA3IUYHBIE HUCTOYHUKK HH(POPMAIIH
(Hay4Has u yueOHO-Hay4dHasl TMTEpaTypa, CPEACTBa MAacCOBOM MH(OpMaINH, ceTh VHTepHeT
U Ipyrue)no teMe kerica. OTBEThTE Ha BOIIPOC HA OCHOBE HaiiIeHHBIX AaHHBIX: C 4eM CBs3aH



pocT 3a00JIeBaEMOCTH CaxapHbIM JMA0ETOM CPEOu B3POCIOr0 HACEJICHHS M OMOJIOKEHHE
3aboneBanna? Kakue mepbl mpouiaakTHKM caxapHOTO Aua0deTa MOYKHO peain30BaTh B
MOBCETHEBHOM KM3HU Kaxkaomy u3 Hac? Kak pa3BuBajioch MPOU3BOACTBO HMHCYJIWHA U C
KaKMMHU 3TUYECKUMHU HOPMaMU TIPU 3TOM CTaJKUBAIUCH YUeHbIE?

[ToaroroBeTe ycTHOE COOOIIEHNE C TTPE3EHTALIUEH, B KOTOPOM HEOOXOAMMO OTPa3UTh:

1. CaxapHblit AuabeT — NIPUYMHBI, CHMIITOMBI, TUATHOCTHUKA U JICYCHUE;

2. PacnpocTpaHEHHOCTh caxapHOIO JauadeTa Cpelu HacelIeHUs CBOEro PEruoHa 3a
MOCJICTHUE TPU TOJa, TNPOAHAIM3MPOBAB HAYYHBIE TYOJUKANUA W CTATHCTHYECKYIO
OTYETHOCTH (B TOM YHCIIE OTYETHI [ 0CyIapCTBEHHOTO peecTpa caxapHoro auadera);

3. PacmpocrpaHeHHOCTh caxapHOTO JaWa0deTa cpead HaceleHus Poccuiickoid
denepan 32 TOCIEIHWE TpPU TOJa, NPOAHATM3UPOBAB HAyYHbIE NyOIUKAUM W
CTATUCTUYECKYIO OTUYETHOCTH (B TOM HYHCIIE OTYETHl ['0CYyTapCTBEHHOTO peecTpa caxapHOTO
nuadeTa);

4. TlpennonaraeMble TPUYUHBI U3MEHEHHS 3a00JIEBAEMOCTH CaxapHbIM AHabeToM U
HX 000CHOBaHUE;

5. Bo3aMoxHbIE TPOPUITAKTUUECKNE MEPOTIPUSITHS;

4. MeTtobl NOJIy4eHUSI UHCYJINHA,

5. Otpasute 3TUYECKHE aCIEKThl UCIOJIB30BaHUs OMOTEXHOJIOTUI MPHU MPOU3BOJICTBE
WHCYJIMHA.

Jl1st co3anmsi Ka4eCTBEHHOM MPE3CHTAIMKM HEOOX0IMMO COOTI0OIATh Psil TpeOOBaHUI:

Oo061mue 1. TlpesenTarus noKHA HAYMHATHCS C TUTYJIBHOTO Claifzia, T1e

TpeOoBaHUs YKa3bIBaeTCs TeMa, CBEJCHUSI 00 aBTOPE | T.II.

2. Ha cnaiinax Heo6X0IMMO pa3MelaTh TOIbKO T€3HCHI, KIIIOUEBbIE

cloBa, rpadudecKrue MaTepuabl (CXeMbl, pUCYHKH, TaOJIHIIBI, (HOTO

U T.OL).

Hcnons30BaTh €MUHBIN CTHIIH O(DOpMIICHHUS.

4. KonuuecTBO Clal0B JOHKHO OBITH JOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He OoJjiee 20-TH.

w

[pudTer 1. CnenyeTr uCHOJIB30BaTh CTaHAAPTHBIC, IITUPOKO PACIIPOCTPAHEHHBIC
mpudTel, Takue Kak Arial, Tahoma, Verdana, TimesNewRoman,
Calibri u ap.;

2. Pasmep mpudra /i 3arojIOBKOB — HE MeHee 24, it nHGOopMaIuu
He MeHee 18.

3. He pexomenayercst UCIOIb30BaTh pa3HbIe TUIBI HIPU(PTOB B OJHOM
MIPE3CHTALINH.

4. Jlns BbiaeneHuss uHGOpMAIMU CIIEIYeT HCIOJIb30BaTh >KUPHBIN
mpudT, KYpCUB WIH MOJYEPKUBAHUE.

5. He 3nmoynoTtpe6nsars NponucHbBIMU OyKBaMH.

®on 1. JKenaTeapHO MCIIOJIB30BaTh OI[HOTOHHBII71 (1)OH HCAPKHUX ITACTCIIbHBIX
TOHOB.
2. I[J'IH (I)OHa MpeANIOYTUTCIIbHBI XOJIOAHBIC TOHA.

Hcnons3oBanue 1. Ha OJIHOM ciamnae PCKOMCHAYETCA HCIIOJIb30BAThL HE Oomee 3-x
OBCTAa OBCTOB: OJJHUH OJIA (1)0Ha, OJWH OJIA 3arojJIOBKa, OJUH JJIs1 TCKCTA.
2. I[J'ISI (I)OHa 1 TCKCTA UCTI0JIb30BATh KOHTPACTHLIC IIBCTA.




[IpencraBnenue 1. PexkoMeHyeTcsi UCTIOJIb30BATh KOPOTKUE CIIOBA M MPEITOKECHHUS.
uHbopManuu 2. MuHUMU3HPOBATH KOJIMYECTBO MPEIJIOTOB, Hapeuui,
MpUIaraTebHbIX.
3. 3aroJIoBKH JOJKHBI IPUBJIEKATh BHUMAHKE ayTUTOPHHU.
O0beM He crouT 3amoJiHsATh OJMH CJAHI CIWUIIKOM OOJIBLIIMM OO0OBEMOM
uHpOpMaIUH UHPOPMALIUKU: JTIOAX MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE Ooliee Tpex
(hakTOB, BBIBOJIOB, OTIPE/ICIICHU.

OneHo4Hble Cpeacrea TEMATUHYIECCKOIo0 KOHTPOJIA MO0 TUCHUIIJINHE «buosorus

Tematnueckuii KOHTpOJb TO guctuiUinHe «buosorus» mnpoBoautcs B ¢dopme
KOHTPOJIBHBIX PAa0OT Ha OTAEIBHBIX 3aHATHAX IOCJIE 3aBEpIICHHs] U3y4yeHUs IEepBOTo,
BTOPOTO, TPETHEr0 M YeTBEpPTOro pasaenoB. [locie 3aBepiieHuss NATOro pasaena pyoeKHbIN
KOHTPOJIb MPOBOAMTCS B (OopMe 3allMThl Keiica: MpPEACTaBIECHUS DPE3YIbTATOB pPELICHUS
KelcoB (BBICTYIIEHUE C IIpe3eHTanuel). PyOeKHbIi KOHTPOJIb MIECTOro pasjiena MPOBOIUTCS
B (¢opMe 3almuThl TNPOEKTAa: NPEACTABIECHUS PE3yJbTAaTOB  BBINOJHEHHUS Yy4eOHO-
HCCIIEIOBATENIbCKOTO MPOEKTa (BBICTYIJICHHUE C MTPEe3eHTAIHEel ).

3amaHust 17151 K&KI0TO TUTIA TEMATHYECKOTO KOHTPOJIS.

1. KontpoabHasi padora “MoJieky/JIsIpHbIH YPOBEHb OPraHU3alUM 'KUBOI0”.

B pesynbTare ocBoeHus nepsoro paszaena “Knerka — cTpykTypHO-(QyHKIIMOHAbHAS
€AMHUIIA KUBOTO ~ 00YyJarOIIHECs] CMOTYT:

— XapakTepH30BaTh CTPOCHHWE U (YHKIIMHU OCHOBHBIX OHMOIOJIMMEPOB, KIETKH H €€
CTPYKTYPHBIX 3JIEMEHTOB;

— ONPENENIATh Pe3yabTaThl U3MEHEHHS TEHETUYECKOTO KO/ia B MPOIeccax MaTPUYHOTO
CUHTE3a;

— OpraHW30BBIBaTh HAOIIOJCHUE OMOJOTHUYECKHX OOBEKTOB Ha MOJEKYJISIPHOM U
KJIETOYHOM YPOBHE.

KonTtponbHas pabora mpeacraBisieT coOOi 3amaHusi B TECTOBOM (popme pazIudHOTro
YPOBHSI CIIO)KHOCTH: “‘HU3KWN~, ‘“cpeaHui” W “BhICOKMI”. B 3aBUCMMOCTH OT THIA U
TPYOHOCTH 3aJaHMsI €rO BBINOJIHEHHE OLIEHWBAETCS Pa3HbIM 4YMCIOM 0ajuioB. BeimonHeHue
KaKJIOTO 3a/IaHMsl “‘HU3KOTO” YPOBHSI CJIOKHOCTH OIleHHBaeTcs 1 GamioMm. 3a BBHITIOJIHCHHE
3alaHuil ‘“‘CpeHEero” ypOBHS CIIO)KHOCTH B 3aBHCHMOCTH OT MOJHOTHI U TNPaBUIBHOCTH
OTBETa MpHUCBauBaeTcs /10 2 0aioB.

K 3amanuio “BBICOKOT0” ypOBHS CIIOKHOCTHM OTHOCUTCS pelieHue 3agad. llpu
MPaBUJILHOM PEIICHUH 3aIaHUH “BBICOKOTO’’ YPOBHS IIpUCBauBaeTcs 3 Oasa.

3amaHus BceX YPOBHEH CII0)KHOCTH MPOBEPSAIOTCS aBTOMATHUECKU.

Pacripenenenne 3agaHuii MO YpPOBHSAM CIIOKHOCTH MPEICTABICHO B CIEAYIOIICH
Tabuue:

YpoBennb baan IIpouentHoe Tun Bonpocos
CJI0KHOCTH cojiep:kaHue
3aJaHusA 3aJlaHui
Huskui 1 65% - 3aJIaHMsL ¢ BBIOOPOM OJTHOTO NMPaBUIILHOTO
OTBETa
Cpennuit 2 15 % - MHO>KECTBEHHBIH BBIOOD;
- BOIIPOCHI HA YIOPSIOYUBAHHIE WITH




YCTaHOBJICHUE IIPABUIIBHOU
II0CJIEZI0BATEIbHOCTH

Bricoknii 3

20 %

- CUTYyallHOHHBIE 33]]a4X WU BOIIPOCHI
IpelyCMaTPUBAIOLIUE Pa3BEPHYTHIN OTBET

Kpurepuu onieHnBanus pyOexHOW KOHTPOJIbHON paOOTHI:

Ouenka IpoueHT BHINOJIHEHHS
“OTIUYHO” 85-100%
“xopoto” 70-84%

“YIOBJIETBOPUTEIHHO” 50-69%
“HEeyJOBJIETBOPUTEIHHO” meHee 49%

1. Azotucroe ocHoBaHue ajgeHnH B Mojiekyne JIHK kommiementapHo...

1) ryanuny;
2) LIUTO3UHY;
3) ypauuiny;
4) THMHHY.

2. K mypuHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSTCS. ..

1) axeHWH U TyaHHUH,
2) TyaHWH | IIUTO3MH;
3) IMTO3HH U YpaIIWII;
4) ypauui u aJeHuH.

3. Beibepute dhynkuto uPHK?

1) xpaneHue reneTudeckoi HHGoOpMaIUY;

2) TpaHCIOPT aMUHOKHUCIIOTHI B pubOCOMYy;

3) BXOJUT B COCTaB pubOCOM;

4) nepeHoc renernyeckoit mapopmanuio ot JIHK k pudocome.

4. KneTku 3yKapuoT HE COAEpKar...
1) mu3ocom;

2) pubocom;

3) Me30CcoM.;

4) xoMmrnekca ["oybIKxu.

5. KieTku mpoKapHoT COJEePIKaT. ..
1) KJIETOYHBIH IEHTP;

2) 3HIOIUIa3MATUIECKYIO CETh;

3) puGoCcoMBbI U M€30COMBI;

4) xomruiekc IOJbIKH M JTH30COMBI.

6. Kakue OpraHOUAbI BCTPCUAKOTCA TOJIBKO B PACTUTCIIBHBIX KJIeTKax?



1) sHOTUIa3MaTHYECKAs CETh;
2) mIacTuabI;

3) MUTOXOHIpUY;

4) xomruiekc ['omabmKu.

7. B metaazHoit XpoMocoMe BBIICTISIOT. ..
1) nneuu u LEeHTpoCcoOMY;

2) HEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPHOJIN U LIEHTPOMEDY;

4) HeHTpOMepY M IIeYH.

8. K aBroTpodam oTHOCSTCH. .

1) BUpycHI;

2) XeMOCHUHTE3NPYOIHe GAKTEPUH;
3) rpubsI;

4) nmapa3zuTHueckue OaKTepuu.

9. Tpanckpumnius — 370...

1) cBsizpiBaHme aMHHOKHUCIIOTHI ¢ TPHK
2) mepeHoc aMUHOKHUCIIOTHI B pHOOCOMY;
3) ynBoenue mosnekynsl [JHK;

4) cunre3 uPHK na marpuue JITHK.

10. Ecnu xomupyromas 6eok dactbh reHa coaepxkut 6000 map HYKI€OTHIIOB, TO CKOJIBKO
AMUHOKHCIIOT B KOAUPYEMOU MoJIeKyJse Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nmepeyncieHHbIX 00Je3HEH, BEI3BIBAIOTCS BUPYCAMHM?
a) TyOoepkyse3 u nudrepus;

0) dudrepus u CIIN/;

B) CIIU/ v rpunm;

T') TPUIII U TYOEpPKYyJIe3;

12. B pe3ynbrate nepBoro AeICHUs MeH03a POUCXOINT:
a) yBeJlIMYeHHe Habopa XpoMOCOM;

0) yMeHbIIeHHEe HA00pa XPOMOCOM;

B) COXpPaHEHHUE MCXOJHOTO Habopa XPOMOCOM.

13. Yro npoucxoaut B aHadaze II meiioza?

1) ciupanuzanus XxpoMocoMm;

2) pacxoskJIeHUE K TIOJI0CaM JABYXPOMATHIHBIX XPOMOCOM;
3) pacxoskaeHue K MOJI0CAM XPOMATH/L;

4) pacmosoKeHHe XpOMOCOM B TUIOCKOCTH 9KBATOPA KIIETKH.

14. YcTaHOBUTE COOTBETCTBUE



Opranoun OyHKIMS
1) pubocoma A) nepeBaprBaHUE OTMEPILIUX KIETOK
2) XJIOPOILIACTHI B) doTocunTes
3) TU30COMBI B) cunres 6enka
4) HeHTpUOIH I') oGpa3oBanue BepeTeHa JAeICHUs

OtanoH: 1-B; 2-b; 3-A; 4-T

15. BeiOepure XMMUYECKHE 3JIEMEHTBHI KIIETKH, KOTOPBIC BXOIST B COCTaB OPraHUYECKUX
BEIIIECTB:

1) kanpuuit;

2) yriiepon;

3) UuHK;

4) Bogopox;

5) KuCJI0pOS;

6) Menp;

7) a3or.

16. YcTaHOBUTE COOTBETCTBUE

['pymnmbl aMUHOKHUCIOT [IpencraBurenu
1. HelitpanbHblie A) TIIyTaMUHOBAs KUCJIOTa
2. Kucmsie b) nu3un
3. OcHOBHbIE B) ananun

Ortanon: 1-B; 2-A; 3-b

17. B monekyne JHK nykneotuasl, conepxkamue aaeHuH, cocTaBisitoT 10%. CkoJbko
MIPOLIEHTOB B IAHHOM MOJIEKYJI€ HYKJIEOTHUIOB, COACPKALIUX [IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nHykneotunsl, coaepxkamue ypauui, cocTaBisitoT — 30% u ageHuH —
40%. CkoOJIBKO MpPOLEHTOB aJEHWIOBBIX HYyKJIeOTHUA0B coaepxkurca B nenu JIHK,
KOMIIJIEMEHTApHOU TOM, HAa KOTOPOM cuHTe3upoBanack sta PHK?

1) 0;

2) 30;



3) 35;
4) 40.

19. Yuacrok monekyinsl JIHK cocroutr uz 60 nmap HykineotunoB. Onpenenure IJIUHY 3TOTO

yuacTka (paccrosaue mexay nykieotunamu B JIHK cocrasnser 0,34 Hm)

1) 20,4,
2) 24,
3) 10,2;
4) 30.

20. ®parment wmonekyasl JHK conepxut 1230 HykineoTuaHbBIX oOcTaTKOB. CKOJIBKO
AMUHOKHCIIOT OyZIeT BXOJUTh B COCTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.

2. 3ammTa KeiicoB: npeAcTaBJIeHHe Pe3yJIbTATOB PelleHUsl KelCoB.

3amura Kelca ABIETCS PYOEKHBIM KOHTPOJIEM IO HsATOMY paszzaeny “buonorus B
KU3HU, B pe3yJIbTaTe U3y4eHUsI KOTOPOro 00y4arolnecs CMOTYT:

— aHaM3MpOBaTh ATHYECKHUE AaCIEeKThl COBPEMEHHBIX MCCIEJI0BaHUNH B 00JacTH
OMOTEXHOJIOTMH U TeHETUYECKUX TEXHOJIOTHil.

Jlnst 3amuThl KeWcoB oOywaromuMces HeoOxonmMo B pamkax BCP moarotoBuTh
YCTHOE COOOIICHHE MO Pe3yJbTaTaM pelIeHus Keica ¢ MOArOTOBKOM MPE3CHTAIINMN.

Kputepuu orieHMBaHMs YCTHOTO COOOIIEHHUS:

banawbl
Kpurepun
OLICHUBAHUS
1 6ann 2 daJu1a 3 das1a
1. CootBeTCcTBHE coJiepXaHue JoKIana coJiepXaHue coJiepKaHue
CoJIepXaHus JOKJIala | JIMIIb YACTUYHO JOKJIa/a, 3a JIOKJIaaa
3asBJICHHOU TemMe COOTBETCTBYET UCKITIOUEHUEM COOTBETCTBYET
3asiBJICHHOU Teme OT/AEJIbHBIX 3as1BJIEHHON TeMe U
MOMEHTOB, B MOJIHOW Mepe €€’
COOTBETCTBYET pacKpbIBaeT

3asIBJICHHOU TeMe U
B MOJIHOW Mepe €€’
pacKpbIBaeT

2. CteneHnb
PACKpPBITUS TEMBI

packpbiTa Majas 4yacTb
TEMBI; TIOUCK
uHpopMaun

TEeMa pacKphITa
XOPOIII0, HO HE B
IIOJIHOM 00BEME;

TeMa pPacKphITa
IMOJTHOCTBIO;
MpPEACTABIICH




IIPOBEACHIIOBEPXHOCTHO;
B M3JI0’)KEHUH MaTepuasia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

uHpOpMaun
IPE/ICTABIICHO
HEI0OCTaTOYHO; B
OTJIENIBHBIX CITydasx
HapylleHa JOTHKa B
U3JI0KCHUU
Mmarepuaa, He
COBCEM JIOCTYITHO

000CHOBAaHHBIN
00BEM
uHpOpMAIINH;
M3JI0KEHUE
MaTtepuaa
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyHO
W IIOHATHO NEpCAaTh
coJiepKaHHe JI0KJIaa
B BUAC MMPE3CHTAINN

W3 MPEIACTABICHHOU
MIPE3EHTALIMU HE COBCEM
IIOHsATHA TEMAaTHKa
HCCIEN0BaHUs, JETAIN
HE PACKPBITEI

Ha OCHOBE
IIPEICTABICHHOW
Npe3CHTAIIH
dopmupyetcs
oO11ee MOHUMaHKe
TEMaTHKH
WCCIIeIOBAHMSI, HO
HE SICHBI JICTaJIH

Ha OCHOBE
IIPEACTABICHHOW
IIPE3CHTALNN
dopmupyercs
MIOJIHOE TOHUMAaHUe
TEMATHKU
UCCIIEIOBaHUS,
PACKpPBITHI JETAIH

OneHnTe Npe3eHTaMIo0 10 CIETYIONUM KPUTEPUSIM:

€€ COACpKaHUEC

Kpurepun banawbl
OlleHUBAHMS
0 1 2
MOJTHOTA nHpopManus, nHpopmarus, MIPE3CHTAIIHS
HCII0JIb30BAHUSA UCIIOJIb3yeMas B MPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOTo MaTtepuaia | Mpe3eHTallH, He pe3eHTAlHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JIJIs
MOJIHO PAacCKPBIBAIOT | (hopMHUpoBaHUS

MpEaACTaBJICHHUA O
TEMC

JIOTUKA HW3JIOKCHHUS
Marepuaia B
COOTBETCTBHH C
MJIaHOM U TeMOU
3aJIaHus

MaTepual
IMPE3CHTAllUN HE
COOTBCTCTBYCT TEMEC,
I1J1aHa HET

MaTcpHral
MMpE3CHTAlluK1
qaCTHU4YHO
COOTBECTCTBYCT TEMC
3aJJaHus, I1J1IaH
IMMOCTPOCH HE TOYHO

Marepuan,
MPUBEACHHBIN B
MIPE3CHTALNH
MOJIHOCTBIO
COOTBETCTBYIOT
TEME 3aJJaHus U
COCTaBJIEHHOMY
TIaHy

op¢orpapuyeckas
IpPaMOTHOCTh

TECPMHUHOJIOTUYCCKAA U

B IIPC3CHTAllUN

IPUCYTCTBYIOT
op¢orpaduyeckue

B TIpE3EHTAINN
IPUCYTCTBYIOT
opdorpaduyeckue

B IIpE3eHTAINN
OTCYTCTBYIOT
optorpaduyeckue




omnOKH, HEe BCe OLIMOKH, TSPMHUHBI | OMIMOKH, TEPMUHBI
TEPMUHBI IPUMEHEHBI | IPUMEHEHBI BEPHO | IPUMEHEHBI BEPHO
0 CYIIECTBY
aKKypaTHOCTh U Ipe3eHTAIHS pe3CHTAIHS IPE3CHTAIHS
OpPUTHHAIBHOCTh noctpoeHa 6e3 yuera | mocrpoeHa c MOCTpPOEHA B
MOCTPOCHHS KOMITO3UIUH y4eTOM TpeOOBaHUIl | TOJTHOM
ClTaioB, 6e3 K 0()OpMJICHHIO, HO | COOTBETCTBHUH C
COOIIOICHHS HET €MHOTO TpeOOBaHUAMU
TpeOOBaHUM K oopMIICHHS opopMIIeHHUS,
mpudram u Clai10B HCIIOJIb30BAH
[IBETOBOMY OpPUTHHAIBHBIN
0(hOpMIICHUIO MOJXO K
0(hopMIICHHUIO
cllaiioB

IlIkana nepeBoaa 0a/1JI0B B OTMETKY

17-15 GannoB - «5»

14 - 9 6amnoB - «4»

8-6 6ayIoB -«3»

MeHee 6 6ayUTOB WM OTCYTCTBUE PaOOTHI - «2»

3. 3ammTa mnpoekra:
HCCJIeI0BATE/ILCKOI0 NMPOEKTA.

NpeaCTaBJIeHHE Pe3yJbTATOB BbINOJHEHUS Y4eOHO-

3amuTa MpoeKkTa SBISETCA PYOEKHBIM KOHTPOJEM 10 IIECTOMY pa3lieny
“BHOAKOJIOTUYECKHE WCCICIOBAaHUSA , B pe3ylbTaTe H3YYCHHS KOTOPOTrO OOydJaroniuecs
CMOTYT:

— OINHUCHIBaTh METO/AbI OMOAKOJIIOTUYECKUX UCCIIEOBAHUI;

— IUTaHUPOBATh OMOSKOJIOTMUECKUN IKCIIEPUMEHT;

— IPOBOJAUTH OMOAKOJIOTHYECKUN IKCIIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YbTAThl IPOBEICHHOIO OHOIKOJIOTHUECKOTO IKCIIEpUMEHTA
C UCIOJIb30BaHNEM KOJMYECTBEHHBIX METOJIOB.

Jlig 3amuThl MPOEKTOB oOydaromuMmcss HeoOxoaumo B pamkax BCP moarotoButsb
YCTHOE COOOIeHHE O pe3yabTaTaM BBINOJHEHUS Y4e€OHO-HCCIIEI0BATEIbCKOIO MPOEKTa C
Mpe3eHTaIH.

TpebGoBaHusi K Tpe3eHTAlMM M COOOIIEHUIO OINUCAaHBI B TMPUMEPE BBIMOJIHEHUS
y4eOHO-UCCIIeIOBATENIbCKOTO MPOEKTA.

KpI/ITepI/II/I OIICHMBAHUS YCTHOI'O COO6H_I6HI/I${Z

Banasl

Kpurepun

OLICHUBAHUA

1 0aax 2 daJi1a 3 0aJi1a




1. CooTBeTcTBHE
COoAEpKaHUs JT0KJIa1a
3a9BJIEHHOU TEME

COAEp)KaHUE JTOKJIa1a
JIMIIb YaCTUYHO
COOTBETCTBYET
3asBJICHHOW TEME

CcoJEepKaHUE
JOKJIazaa, 3a
UCKIIFDYCHHUEM
OTACIBHBIX
MOMEHTOB,
COOTBETCTBYET
3asIBIICHHOU TEME U
B MOJIHOW MEpe €€’
pacKpbIBaeT

coJiepKaHue
JOKJIaaa
COOTBETCTBYET
3asIBIICHHOW TEME U
B MOJIHOW MEpeE €€’
pacKpbIBaeT

2. CreneHnp
PaCKpPBITUS TEMBI

packpbITa Majias 4acTh
TEMBI; TTIOMCK
nH(pOpMaIIUK MPOBEAEH
TMOBEPXHOCTHO; B
W3JI0’KEHUU MaTepuaia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

Te€Ma pacKphITa
XOpOIIO, HO HE B
IIOJIHOM 00BEME;
uH(popMaluu
MPEJICTaBIECHO
HEJ0CTaTOYHO; B
OTJIETbHBIX CIydasix
HapyIlleHa JOTHKa B
U3JI0KEHUU
MmaTepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
IMOJIHOCThIO;
MIPEICTABIICH
000CHOBAaHHBIN
00BEM
uH(pOopMaLnH;
H3JI0KECHHUE
Marepuaia
JIOTUYHO, IOCTYITHO

3.YMeHue A0CTyITHO
Y TIOHSTHO TIEpEIaTh
coJIepKaHue JOKIana
B BHJIC MIPE3CHTAIINHN

W3 MPEACTABIEHHON
MPE3EHTAIMU HE COBCEM
MOHATHA TeMaTHKa
HCCIIEOBAHMSA, TeTalIN
HE PACKPBITHI

Ha OCHOBE
MPEICTAaBIICHHON
MPE3eHTAlUN
dbopmupyetcs
o0111e€ IOHUMAaHUE
TEMATUKU
HCCIIEA0BaHUs, HO
HE SICHBI I€TaIu

Ha OCHOBE
MPEJICTABICHHOW
MPE3CHTAlNH
dbopmupyetcs
MOJIHOE TTOHUMaHHE
TEMAaTUKU
HCCIIE0BaHNs,
PaCKpPBITHI JCTAIH

OI_IeHI/ITC MPE3CHTANNIO 10 CICAYIOIINUM KPUTCPUSAM:

Kpurepun Bbanawbl
OlleHUBAHUS
0 1 2
MOJIHOTA uHbopMaIus, uH(bopManus, MPE3CHTALIMS
WCIIOJIb30BAHUS UCIIOJIb3yeMasi B MIPE/ICTABICHHAS B | COAEPKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTaluu, He MpPE3EHTAaLINH, 1 YETKYIO
OTHOCHTBHCS K TEME OTHOCHUTCS K TeMme, | uHdopmaiuio,
HO HEJ0CTAaTOYHO JIOCTAaTOYHYIO IS
MOJIHO PAaCKPBIBAIOT | (hopMupoBaHUS




€C COACPKAaHUC

MNpeaACTaBJICHUA O
TEMC

JIOTUKA U3JI0KEHUS MaTtepuan MaTepua MaTepual,

MaTepuala B Ipe3eHTAalUH HE Ipe3eHTALUN NIPUBEJICHHBIN B

COOTBETCTBUHU C COOTBETCTBYET TEME, | YACTUYHO IIpe3eHTALUH

IJIAHOM U TEMOH IUIaHA HET COOTBETCTBYET TEME | IIOJIHOCTBIO

3aJaHus 3a/1aHus, TU1aH COOTBETCTBYIOT

IIOCTPOEH HE TOYHO | TeME 3a/1aHusl U

COCTaBJICHHOMY
IUIaHy

TEPMHUHOJIOTNYCCKAA U
opdorpaduyeckas
TpaMOTHOCTb

B MPE3CHTAllU A
IIPUCYTCTBYIOT
opdorpaduyeckue
OImMOKHU, HE BCE
TCPMHHBI IPUMCHCHDbI
IO CYIIIECTBY

B [IpE3EHTAINU
IPUCYTCTBYIOT
opdorpadudeckue
OLINOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

B [IpE3EHTAINH
OTCYTCTBYIOT
opdorpaduyeckue
OIINOKHU, TEPMUHBI
IIPUMEHEHBI BEPHO

AKKYpPaTHOCTb U Ipe3CHTalA MMPE3CHTAI A MMpe3CHTAIA
OPUTHHAIILHOCTh MMOCTpOCHA 0e3 ydeTa | MocTpoeHa ¢ MOCTpPOEHA B
IIOCTPOECHUS KOMIIO3UIUN y4eTOM TpeOOBaHUH | MOJTHOM
claios, 6e3 K opopmIIeHHIO, HO | COOTBETCTBUH C
COOITFOICHHS HET €IMHOTO TpeOOBaHUSIMU
TpebOBaHUH K ohopmIICHHS odopmIteHNUS,
upudram u CITaliI0B MCIO0JIb30BaH
LIBETOBOMY OpUTMHAJIbHBIH
0(hOpPMIICHUIO IMOIXOI K
0(hopMIICHHIO
CJIaliIOB
Kputepuu oneHuBaHusi 3aliUThl MPOEKTa: Oallibl 3a YCTHOE COOOIIEHUE W

MPE3EHTAI0 CyMMHPYIOTCS.OIICHKA BHICTABIISIETCS B COOTBETCTBUH CO IIKAJIOH:
17-15 6amnoB - «5»

14 - 9 6amoB - «4»

8-6 6aoB -«3»

Menee 6 6aI0B UM OTCYTCTBUE PAOOTHI - «2»



OIIeHO‘leIe cpeacrea HpOMe)KyTO‘lHOﬁ aTTecTallMy N0 JUCHUILINHe «Bbuoorus

[IpomexxyrouHasi KOHTPOJIb IO JUCHUIUIMHE «BHOJOTHs» MPOBOAUTCS B BHIE
MUCHbMEHHOM UTOTOBOW KOHTpPOJIbHOHW paboThl. KoHTposbHast paboTa BKItOYaeT B ceOs aBa
TUTIA 33JJaHUI: TECTOBBIC BOIIPOCHI, HANPABICHUE HA TPOBEPKY YCBOCHUS TEOPETHUECKOTO
MaTepuasia, W 3aJadyd M 3aJaHWs, HAINPaBICHHbIE HA TPOBEPKY CPOPMHPOBAHHOCTU
MIPAKTUYECKUX YMEHUM.

Yacte 1 conmepxut 15 3amanuii ¢ BBIOOPOM OJTHOTO BEPHOTO OTBETA M3 ueThlpex u 10
3aJaHuil C BHIOOPOM HECKOJBKMX BEPHBIX OTBETOB, HA COOTBETCTBUS OHOJOTHMYECKHX
00BEKTOB, MPOIIECCOB U SIBJICHUN.

Yacte 2 comepkuT 4 3agaydl W3 pa3HBIX TeM JUCHUIUIMHBI M 1 TPaKTHUKO-
OpUEHTUPOBAaHHOE 3amaHue, (OpPMHpPYEeMOl B  COOTBETCTBHHM C  METOAWYECKHMU
PEKOMEHIAIUSIMHU.

B 3ananusix 1-15 BeiOepuTe 0AMH MPaBUIIbHBIN OTBET:

1. XUMMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAAET MOJIEKVYIJIA
1) ne30xkcuprOOHYKIEMHOBON KUCIOTBI

2) puOOHYKIEMHOBOU KHCIIOTHI

3) nunmaa

4) nonucaxapuaa

2. YAAJIEHUE JTUMEPOB TUMHNHA B MOJIEKVYJIE JHK [TPOUCXOJUT B
[MPOLIECCE

1) TpancBepcun

2) penapauuu

3) perKanum

4) tpanchopmaruu

3. 11 OBPASOBAHMS JIMITUTHOI'O BUCJIOS BAXKHbBI B3BAMMO/IEVICTBHSI
MEXY MOJIEKYJIAMU JIMTTNUOB:

1) BOIOpOIHBIE U HOHHBIE

2) UOHHBIE ¥ KOBAJICHTHBIE

3) KOBaJICHTHBIE U TUIPOPOOHBIE

4) Tonapko THAPOPOOHBIE

4. YIAJIEHUE TUMEPOB TUMHWHA B MOJIEKVYIJIE JJHK [TPOUCXOIUT B
IMTPOLUECCE

1) penaparuu

2) Tpanchopmanuu

3) TpaHcBepcuun

4) peruuKauu

5. U1 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT

2) HyKJICOTUIOB

3) raMKoreHa

4) dochoaunuaon

6. B ITPO®A3E MUTO3A JVIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CUET
1) TpaHCKpUNIIUU

2) peaymiuKainuu

3) nenarypanuu

4) civpanuzanuu

7. BIIATOJJAPA KOHBIOI' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenuuyeHHe 4nciaa XpoOMOCOM BJIBOE

2) oOMeH reHeTH4ecKoil nH(popManmein MeKay TOMOJIOTHYHBIMH XPOMOCOMaMHU



3) yMEeHbIIEHUE Yncaa XpOMOCOM BJIBOE

4) yBeJlIMYEHHE YUCIIA FaMET

8. [TIOJIUITETITUAHBIE LIEIT CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOOAINXCA:

1) B uuTO30J1€ 1 MOAUPUIUPYIOTCS TAKKE B LIUTO30J1€

2) B 1IMTO30JI€, 3aTeM MOIU(GUIIUPYIOTCS B amnapate ['oiabmku

3) Ha MeMOpaHe SHO0IIa3MaTHICCKOTOPETHKYITyMa, 3aTeM MOIU(PHUITUPYIOTCS B armapare
T'oapxu

4) B 11uTO301J1€, 3aTeM MOIU(MUIIUPYIOTCS B JTIOMEHE JIN30COMBI

9. UHTPOHBI BCTPEYAIOTCSA B TEHAX

1) TosibKO AyKapHoT apxeOakTepHii

2) 5yKapuoT U dy0aKTepHii

3) sybakTepuii u apxebaKkTepuii

4) apxeOaKkTepuii U SYKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKUNX BEILIECTB B KJIETKE
[MPOUCXOAT

1) o6pazoBanueM Mosekyn ATD

2) ¢ 0CBOOOXKIEHUEM SHEPTHH

3) paciierieHueM BEIIeCTB

4) UCroJIb30BaHUEM PHEPTUH

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJJMHEHUU C
BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpoMocoma

3) ren

4) xnoporutact

12. JOUEPHUE XPOMATUJIbI CTAHOBATCA CAMOCTOATEJIbHBIMU
XPOMOCOMAMMU IIOCJIE

1) cnapuBaHMsI TOMOJIOTHYHBIX XPOMAaTH/

2) oOMeHa yyacTKaMHu MeX/1y TOMOJIOTHYHBIMU XPOMOCOMaMU

3) pa3aeneHus: COeUHSIONICH X LIEHTPOMEPHI

4) BBICTpaWBaHUS XPOMOCOM B IKBATOPUAIBHOMN TNIOCKOCTH KIIETKU

13. TEHETUYECKMI KOJT — OTO:

1) Habop KJIETOYHBIX TCHOB

2) HyKJICOTHIHAS [TOCIIEI0BATEIbHOCTh ['CHA

3) reHeTHYECKast IKCIIPECCHSI

4) cucTeMa 3amucu reHeTHYECKO HH(pOpMAIn

14. B KAKUX U3 ITEPEUMCIIEHHBIX OPT"TAHEJIJI CAMAS BBICOKAA
KOHIIEHTPALIUA Ca?

1) sape

2) MUTOXOHIPHSIX

3) muroriazMe

4) anmapatel o1bKH

15. KAKHME 13 NEPEYUCJIEHHBIX HMXXE CTPYKTYP KJIETKU HE UMEIOT
MEMBPAHBI

1) nu30cOMBI

2) XJIOPOTLIACTHI

3) SLIPBIIIKA

4) anmapart ['osbmxu



9TajI0HBI OTBETOB

Ne 3apanus 112(3|4(5|6(7|8|9(10 (1112 |13 | 14 | 15

OTBET 112(4 11342314 (2|3 |4 2]3

B 3amanmsax 16-25 BeiOepuTe HECKOJBKO MPABHIBHBIX OTBETOB WM YCTaHOBHUTE
COOTBETCTBUE WM IOCIEI0BATENBHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IUJIAHE ITOCJIEAOBATEJIbBHOCTD
STAIIOB BO3JIEMCTBHS YEJJOBEKA HA BUOCDEPY:

1) ycuiieHne BIMSHUS Ha IPUPOIY ¢ KOPEHHBIM IIpeo0pa3oBaHUEM YacTH IKOCHCTEM;

2) U3MEHEeHHE YKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TPaB IMYTEM WX BEDKUTAHUS
U T. 1L

3) rino0anbHOE U3MEHEHHE BCEX IKOJIOTHYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTrpaHUYEHHOM MHTEHCU(pUKALlUEN X03sICTBa;

4) cCBepXMHTEHCHBHAS 0X0Ta 0€3 Pe3KOT0 N3MEHEHHUSI IKOCUCTEM B TIEPHO]T CTAHOBIICHHSI
9YeJI0BEUECTBA;

5) Bo3necTBHE JIt0/IeH Ha Onocdepy JUITIh KaK OOBIYHBIX OMOJIOTUYECKUX BHIOB.

17. BBIBEPUTE ITPOLIECCHI, ITPOTEKAIOIINE B I[TPO®A3E ITEPBOI'O AEJIEHU A
MENO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) Habop xpomocom u urcio moJiekyn JJHK B kietke — 4n4c

3) neneHue EHTPOMEP XPOMOCOM

4) dopMupoBaHue BepeTeHa ACTICHUS

5) BeICTpanBaHUE XPOMOCOM IO FKBATOPY KIETKH

18. KAKHME IMTPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUO UHTEP®A3BI?

1) cimpanu3amnust XpoMocoM

2) penymnukanus mosekya JIHK

3) pacTBOpeHHE sICPHOI 000IOUKH

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunte3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTAI YI'JIEPOJA B BUOCOEPE MOT'YT
OCYHLIECTBJIATBHCA CIEAYIOIUM ITYTEM:

1) yriekucnslii ra3 BeaensieTcs: B arMocgepy B mporecce GoTOCHHTE3a B IHEBHOE BpeMs, a B
HOYHOE BPEMsI €r0 4acTh MOTJIOMIAETCS PACTCHHUSIMU U3 CPEJIbI;

2) yriaeKucIblil ra3 noriaomaeTcs u3 arMochepsl B mporecce poTocHTe3a B THEBHOE BpeMs,
a B HOYHOE BPEMSI €Tr0 YacTh BBIJENIAETCS PACTEHUSIMU B CPELY;

3) yrieKkucislii ra3 atMmocdepsl Moromaercs B mpoiecce poTocuHTesa ¢ 00pa3oBaHUEM
OpraHMYECKUX BEIECTB, a C THOEJIbI0 PACTEHUHN U JKUBOTHBIX MPOUCXOIUT OKHCICHUE
OpPraHMYECKUX BEIIECTB C BBIICTICHUEM YTIIEKHCIIOTO I'a3a;

4) yriaexuciblii ra3 atMocdepbl MOTIIOaeTcs B mpolecce POTOCUHTE3a, a PU JbIXaHUU
BhIZIETIsIETCS B aTMOchepy;

5) yrnekucnslii ra3 atMocdepsl morjioniaeTcs B npoiecce GOTOCUHTE3A, a TP CKUTAHUN
OpPraHMYECKUX BEIIECTB BbIACISIETCS B aTMOCHEDPY.

20. YKAXUTE TTOCIEAOBATEJIBHOCTDH ®A3 OIIVIOJOTBOPEHU .

1) cnustHUE TaMeT, WM CHHTaMH

2) TUCTaHTHOE B3aUMO/ICCTBUE U COMMKEHNUE TaMeT



3) KOHTAKTHOE B3aUMOJICHCTBUE TaMET U aKTHUBAIUS SHUICKICTKU

21. VCTAHOBUTE IIOCJIEJOBATEJIBHOCTh CTAINN MHAUBUTY AJIbHOI'O
PA3BUTHSA YEJIOBEKA, HAUNHAS OT 3UT'OTHI.

1) bopmupoBanme YeTHIPEXKAMEPHOTO CEeP/LIa

2) obpazoBanue 61acTOMEPOB

3) bopmupoBaHUEe HEPBHON CHCTEMBI

4) hbopmMupoBaHUE ME30CPMBI

5) obpa3oBaHUE IBYXCIOWHOTO 3apPOIbIIIa

22. BBIBEPUTE TPU ®YHKIIUU [TJIABMATUYECKOM MEMBPAHBI

1) obGecrieunBaeT NOCTYIUIEHUE B KJIIETKY HOHOB M MEJIKMX MOJIEKYIT

2) oOecnieynBaeT NMepeABUKEHUE BEIIECTB B KIIETKE

3) OTrpaHMYMBAET LIUTOILIA3MY OT OKPY)KaroIel CpeJibl

4) yyacTBYyeT B MOTJIOIIEHUH BEIIECTB KJIETKOMN

5) mpuaeT KIeTKe )KecTKyo Gpopmy

6) cmyxut Marputen 1t cuaTe3a uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE 1J1A OTTMCAHUSA
TPAHCKPUIILMN YV DYKAPUOT

1) o6pazoBaHre MOJUHYKICOTHAHOM ETTH

2) COCMHSIOTCS HYKICOTH/IBI, COJIEpKAIIUE IE30KCUPHO03y

3) marpuriet cayxut mosekynaa JJTHK

4) MpOUCXOIUT B sIZIpe

5) ynBoenne monekynbl JJTHK

24. YCTAHOBUTE TTOCJIEAOBATEJIbBHOCTH [TPOIIECCOB DMBPUOHAJIBHOI'O
PA3BUTH A [TO3BOHOYHbBIX )KUBOTHBbBIX:

1) 3aKmagka 3a4aTOYHBIX OPraHOB 3apOIbIIIA

2) HampaBJICHHBIC TIEPEMENICHUS KICTOK U uX AuddepeHITnpoBKa

3) pa3BUTHE HEPBHOM IJIACTUHKHU

4) cnusiHUE SMLIEKIIETKU U CLIEPMAaTo30M ]1a M 00pa30BaHNE 3UTOTHI

5) dbopmupoBaHre MHOTOKJIETOYHOTO OJHOCIOWHOTO 3apO/IbIIa

25. VIIOPAAOYUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA 110 BPEMEHU
CYILIECTBOBAHNS, HAUMHASI C CAMOW JPEBHEN ®OPMBI:

1) YUenoBek ymeblii

2) KpomaHbOHIIBI

3) HeannepTanbIisl

4) YenoBek IpsIMOXOISIIHMA

5) ABcTpanonurex

JTaJ0HbI OTBETOB

No
3aJJaHUS

16 17 18 19 20 21 22 | 23 24 25

omer [54213|14 (245345231 |25431|134 |25 |+>23 143

B 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3agaua Ne 1. Omnpenenute, Kakas OKpacka 1IBETKOB OyJeT y pacTeHUi ropoxa,
MOJIy4EHHBIX OT CaMOOINBIJIEHUS TOMO3UTOTHBIX POAUTENIBCKUX (POPM C KpPacHbBIMH H C
OebIMU IIBETKAMU, a TAKXKe OT UX CKPELIUBaHUs MKy co00ii.0

Pemenne. OGe poauTenbckue GOpMbI TOMOZUTOTHBI, IO3TOMY 3allMCh CKpELUBaHUN Oyner




CHEAYIOLIEH:

— ot camootnuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT IIepeKpecTHOro onblieHus: P: AA X aa.

I"'omo3uroTHeie (OPMBI TAIOT €MHCTBEHHBIN TUI T'AMET, U MO3TOMY IIPH UX CIUSHUU OyAeT
II0JIy4eH eMHCTBEeHHbIHN Tl notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrBer. 1. KpacHOIIBETKOBBIE TOMO3UTOTHBIE PACTEHHS JAIOT TOJILKO (POPMBI ¢ KpacHBIMU
1uBeTkamMu. 2. Bce moTOMKHM pacTeHMil ¢ OenbIMM LBETKaMH OynyT O€lOLBETKOBBIMHU (OHU
BCEr/la TOMO3UroTHBI). 3. Bee pacTeHus oT CKpelrBaHus KPaCHOI[BETKOBBIXTOMO3UTOTHBIX C
0elOLBETKOBBIMM ~ OyZyT  KpacHOLBETKOBHIMH  (IOMHHAaHTHBIH  (QeHoTHII),  HO
reTepO3UTOTHBIMHU 10 T€HOTUILY.

3aganue 27. 3agaya Ne 2. Ha peGenka c | rpynmnoii KpoBu B poaJOM€ MPETEHIYIOT IBE
POIUTENbCKUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoi kposuy;

— 2 mapa: Martb co II, oten ¢ Il rpynmnoit kpoBu.

Kakoii nmape npuHaanexut peOeHok?

Pemenne. Pebenok c I rp. kposu no renotuny — I°I°. Takoe coueranue anseneil BO3SMOMXKHO
TOJIBKO B cCllyyae, €CiIM rameTsl M OTla, M MaTepu OyayT coaepxkarb amienu [°.
CnenoBarenbHO, 3Ta KOMOWHAlMS TE€HOB MOTJa OCYIIECTBUTHCS TOJIBKO MPH 3auyaTUU
pebeHka B  cllyyuae BTOpPOM  mapbl, KOrjga MaTb W OT€ll  T'eTePO3UTOTHI
3anunieMcXeMyCKpeliBaHus :

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

O4eBHIHO, UTO MEpBasi CyNMpyKeckas apa MpeTeH10BaTh Ha 3TOr0 peOeHKa HE MOXKET, T. K. Y
Hee MOTYT ObITh JieTH ToJibko co Il u Il rpynnamu kpoBu:

P:I°I° @ x I AT1Bd; Fl1: 50% IA 1° u 50%IB I° (y nereii IT u 111 rp. KpoBH COOTB.).

OT1Bet. PeGeHOK MPUHAATICKUT BTOPOM TTape CYyIpyros.

3ananmne 28. 3agmaua Ne 3. Omnpenenure cpemHUN pa3Mep JHCTOYKOB y OEJIOro KieBepa,
MOJIYYCHHOTO OT CKPEUIMBAHUS TE€TOPO3UTOTHBIX pacTeHW ¢ Juctouykamu 10 mu 7 Mm
COOTBETCTBEHHO.

Pemenue. OrnpenensieM reHOTHUIIBI U 3aIICHIBAEM CKPELMBaHUE:

P: V ba v x V by v; onpenensem ramersl: GQ: 0,5V ba + 0,5v; G&: 0,5V by + 0,5v;
noxydaem notomkoB: F1: 0,25V baVby; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [lonydeno 4 tuna GEeHOTUIIOB U F€HOTUIIOB B PABHBIX COOTHOIICHUAX. M3 HUX s
nepBoro OyJeT XapakTepHa CBEPXJAOMUHAHTHOCTD (CpeAHU pa3Mep JTUCTOYKOB 18 MMm).

3apanme 29. 3agaua Ne 4. [Ipoananusupyiite xapakrep nepegauv peuecCUuBHOrO, YaCTUYHO
CIIETJIEHHOTO C I10JIOM, HAaCJIeICTBEHHOT0 3a00JIeBaHMs OT MaTepu K TOTOMKAaM.

Pemenne. P:2X aX a dX AY A 6onpHa F1: QX AXa d XaY AF2:2X AXa; X aXa;d
X AY A ; 38X aY A GonbHa

OTtBer. bone3nn nepeaacTcsa OT MaTCpu 4€pe3 ,I[eTeﬁ U MMPOABJIACTCA TOJIBKO Y BHYYCK.

3apanme 30. V3 snemeHToB coodiecTBa (M0JIeBKa, 3€PHO 371aKOB, (DUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO LIEeMb U HA OCHOBAHHHM MpaBWia SKOJOTMUYECKON MUpaMUIbl OTMPEAETUTE, CKOIBKO
HY>KHO 3€pHa, YTOOBI B JIECy BBIPOC OJUH (DUITHH Maccoif 2,5 Kr.

OTtBerT:



3epHO 371aKOB MEInib-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 xr

B wuroroBoii paboTe mpencTaBieHBl 3alaHMs, OTHOCSIIUECS K TPEM YPOBHIM
CIIOHOCTHU: “‘HM3KUN”, ‘“CcpenHuil”, “BbICOKMI”. B 3aBHCMMOCTM OT TuUIA U TPYIHOCTH
3aJlaHUsl €r0 BBINOJIHEHUE OLIEHHMBAETCS Pa3HbIM UYUCIOM OayioB. BhinonHeHue Kaxaoro
3a/laHusl ““HU3KOTO™ YPOBHS CIIO)KHOCTH OIlCHWBacTcs | OayutoMm. 3a BBIMOJIHEHHE 3aJlaHUI
“cpeqHero” ypoBHSI CJIOXHOCTM B 3aBUCUMOCTU OT IOJHOTHI M IPAaBHJIBHOCTH OTBETa
IIpUCBauBaeTCs 10 2 0alIoB.

K 3aganuio “BBICOKOTO” YpOBHSI CJIOKHOCTHM OTHOCHUTCS PEIIEHHE CHUTYallMOHHBIX
3a1a4. 3a BBINOJHEHHME 3aJaHUil “BBICOKOrO” YpOBHS B 3aBUCUMOCTH OT MOJHOTHl U
MIPaBUJIBHOCTH OTBETA MPUCBaUBaeTCs 10 3-X OaioB.

3anaHus “HU3KOr0” M “CpeqHero” ypoBHEW CIIOKHOCTHU MPOBEPSAIOTCS aBTOMATHUUYECKU.
OTBeThI Ha 3aJ]aHKs “BBICOKOTO”’ YPOBHS IIPOBEPSIOTCS B PYYHOM PEXUME.

Pacnipenenenne 3amaHuii 10 ypPOBHSIM CIIOKHOCTH TIPEJICTABICHO B CIEAYIOLIEH
TabIuIe:

YpoBeHb baaa IIpouenTHoe Tun Bonpocos
CJI0KHOCTH coJep KaHue
3a/1aHuA 3aaHuil
Huskuit 1 50% - 3aJJTaHUS C BBIOOPOM OJTHOTO TIPABUIIBHOTO
OTBETa
Cpennuit 2 33% - MHO>KE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIOPSIOYUBAHHUE WU
YCTaHOBJICHUE MPaBUIHHON
MOCIIEZI0BATEILHOCTH

Bricokwuit 3 17% - 3a]1a41, NIPEAYCMaTPUBAOIIKNE Pa3BEPHYTHIN
OTBET

Kputepuu orieHrBaHusI UTOTOBOM MUCbMEHHOM PabOTHI:

Ouenka IIpoueHT BbINOJIHEHUS
“oTIIMYHO” 85-100%
“xoporo” 70-84%

“yIOBIETBOPUTEIHHO” 50-69%
“HEeyIOBJIETBOPUTEIBHO™ meHee 49%




3. PexomenayeMasi inTeparypa M HHble HCTOYHUKHU
1.JJ.K.benseB «O6mas buonorus» M3garenscro [Ipocsemenus 2022r
JloTIOMHUTENbHBIE UCTOYHUKH:

1. http://znanium.com — DBC «3Hannym»

2. http://e.lanbook.com — DBC «Jlaub»
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