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1. ITacnopT KOMIJIEKTA OLIEHOYHBIX CPEJICTB

1.1. Ob6aacTh NpUMEHEHNS] KOMILIEKTA OLIEHOYHBIX CPe/ICTB

KOMITIEKT OIEHOYHBIX CPEJICTB MpEJHAa3HAueH I MPOBEPKU PE3YyJIbTaTOB OCBOCHUS
yuebHoi muctummuael OO/.08 BUOJIOTUS ocHOBHO# mpodeccHoHaNbHONH 00pa30BaTenbHOMI
nporpammbl OTICITO no mpodeccuu 43.01.09 Tloap, koHgUTEP

KoMIjieKT 0OleHOYHBIX CPeACTB M03BOJISIET OLeHUBATh:
1. Ilnanupyemble pe3y/ibTaThbl 0CBOEHUS 00111e00pa30BaTeILHOM JMCHUILINHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne TUCHUIUIMHA HMeeT pH GpopmupoBannu U pazsutun OK u [TK

Tabnuya 1
Kon n Pe3ybTaThl OCBOEHHS THCIHUTIIHHBI
HAUMeEHOBaHUe Oo6mue JucunIIinHAPHBIE
(popmupyembIx
KOMIIEeTeHIM i
OK 01. Beibupats Yo 01.0lpacno3naBare  3amauy  u/unu | [IP6
CrocoObI perieHus npooieMy 01chopMUPOBAHHOCTB

3amad
npohecCuoHaATBHOM
TSI TeITLHOCTH
MPHUMCHUTECIIBHO K
pas3iuyHbIM
KOHTCKCTaM

B 1po(eCCHOHAIBbHOM W/WIM COLUATbHOM
KOHTEKCTE;

Yo 01.02 ananusupoBaTh 3anady W/WUIU
po0ieMy U BBIIENATH €€ COCTaBHbIE YaCcTH;
Yo 01.03 onpenensaTs Tamsl pemeHus 3a/1a4u;
Yo 01.04 BosiBasATH U 3QPEKTUBHO HCKATh
nHpOpMaLIUIO, HEOOXOAWMYIO IS PEIICHHS
3a/1a4u U/ WU TIPOOJIEMBI;

Vo 01.05 cocTaBnsATh MIaH JEUCTBUS;

Yo 01.08

pean30BbIBATH COCTABICHHBIN TUIaH

30 01.01 akTyanbHBIN TPOQECCHOHATBHBIN

U COUMANbHBIH KOHTEKCT, B  KOTOPOM
IPUXOJIUTCS pPabOTaTh U )KUTB;

30 01.02 ocHOBHBIE UCTOYHHUKHU UH(GOPMAITIH
U pPeCypCHI JUIsl pelIeHUs 3a/1a4 U poOsieM

B NpodeCCHOHATbHOM W/WIK COLUAIBHOM
KOHTEKCTE;

30 01.05 crpykTypa IjiaHa Il peHICHUS
3amau.JIP 26roToBHOCTP M CHOCOOHOCTH K
0o0pa3oBaHUI0O M  €amMOOOpa3oOBaHUIO  Ha
IPOTSHKEHUH BCEH KU3HU;

MPII 02 ycraHaBnuBaTh CyIIECTBEHHBII
OpU3HAK WU OCHOBAHWUS JJIsi CpaBHEHUS,
KjaccuuKauy u 0000IeHUS;

MPII 03 omnpexaensTh UEIU ACSITEIBHOCTH,
3a/1aBaTh

napameTpbl U KpUTEPUU UX JOCTHKECHHUS;

MPII 05 BHOCHUTH KOppPEKTHUBEl B
JEeATENbHOCTb,  OLEHUBATH  COOTBETCTBUE
pe3yNbTaToOB  LENsAM, OLICHWBaTb  PUCKHU

IIOCJIEICTBUH IE€ATEILHOCTH;
MPII 12 BBISBISATH NPUYMHHO-CIEICTBEHHBIE

3HAaHUK O MecTe |
ponu  Owoioruu B
CUCTEME HAyIHOTO
3HAHWS,
(GyHKIMOHAIBHOM
rPaMOTHOCTHU
YyeJioBeKa JUTST
pellieHns >KU3HEHHBIX
npooiem;

I1P6 02
c(hopMUPOBaHHOCTH
YMEHHSI  pacKpbIBaTh
coJiep>KaHue
OCHOBOIOJIAratOIINX
OMOJIOTHYECKUX
TEPMHUHOB U TOHSITHIA:
JKU3Hb, KJIETKA, TKaHb,
opras, opraHu3M, BUJ,
MOMYJISIIIHS,
HKOCHCTEMA,
ounorneHo3, Ouocdepa;

Meraboym3M  (oOMeH
BEIIIECTB u
npeBpaliecHue
SHEpPruM), TOMEOCTa3
(camoperynsus),
OuoCcuHTE3 Ocnka,
CTPYKTYpHas




CBS3M M aKTyaJU3UpOBaTh 3aJayy, BbIIBUraTh
TUIIOTE3Y €€ pELICHMs, HaXOJAUTh apryMEHTHI
JUId  J10Ka3aTeabCTBA CBOMX YTBEPXKACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

MPII 13 ananu3upoBaTh MOJIy4YEHHBIE B XOJI€

peuieHus 3aJadd  pe3ysbTaThl, KPUTUYECKU
OLICHUBATH nux JIOCTOBEPHOCTD,
IIPOTHO3MPOBAaTh  M3MEHEHUWE B HOBBIX
YCIIOBUSIX;

OpI‘ AHU3aI s JKHUBBIX
CHUCTEM,
JUCKPCTHOCTD,
caMoperyJsnus,
CaMOBOCIIPOMU3BCACHUC
(penpoayKuus),
HaCJICACTBCHHOCTD,
U3MCHYUBOCTS,
DHEPro3aBUCUMOCTb,
pocT U Ppa3BUTHE,
YpOBHEBas
OopraHusanus;

ITP6 05 npuoOperenue

OoIbITa HpI/IMeHeHI/ISI
OCHOBHBIX METOI0B
HAyYHOTO  TIO3HAHMS,
I/ICHOHLSYGMBIX B
OMOJIOTHH:

HaOJIFOIEHUS u
OIINCAaHUA JKHUBBIX

CUCTEM, IPOIIECCOB W
SIBIICHHIA,
OpraHu3aIuu u
MIPOBEICHUS
OHOJIOTHYECKOTO
OKCIICPUMECHTA,
BBIJIBHOKEHUS THIIOTES,
BBISIBJICHUS
3aBUCHMOCTH  MEKIY
UCCIIeTyeMbIMHU
BEJIMYMHAMH,
00BICHEHUS
MOJTyYCHHBIX
pe3yibTaToB u
dbopmynupoBaHus
BBIBOJIOB c
HCIIOJIb30BAHUEM
HAYYHBIX MTOHSITHH,
TEOpHUii U 3aKOHOB;
ITP6 08
c(hOpMHUPOBAHHOCTH
YMEHHUS pemarhb
OMOJIOTHYCCKHUEC




3a7a4H, COCTaBJISATh
TCHOTHUITMYECKHC
CXEMBbl  CKPEIIMBAHUS

JUIL  pa3HbIX THIIOB
HacJIe10BaHMs

IIPU3HAKOB y
OpPraHU3MOB,
COCTaBJIATh CXEMBI

NnepeHocCa BCUICCTB U

SHEPTHUU B
sKOcHCTeMax  (Lenu
MUTaHUS,  TUIICBBIC
CEeTH)
OK 02. VYo 02.01 I1P6 06
Hcmons30BaTh OTIPENeTATh 3a/1a4uM JJIs MOMcKa HHGOpPMAIIHH; c(OPMHPOBAHHOCTH
COBpPEMEHHBIE Vo0 02.02 yMEHHs BBUICIIATh
CpeICTBa MOUCKa, OTIPENEINATh HEOOX0TMMBIe WCTOYHUKHA CYIECTREHHbIE
aHanu3a u nHpopmanuy;
HHTEPIIPETAIINT VYo 02.03 NpU3HAKKU  BUPYCOB,
UHOOPMALUK 1 IUIAHUPOBATh nporiecc nowucka; | KJICTOK  IPOKApUOT 1
nH(pOpMaLMOHHbIE CTPYKTYpPUPOBATH MOJIy4aeMyI0 HHPOpMAIUIo; | DYKapuoT;
TEXHOJIOTUH IS Vo 02.04 OJTHOKJIETOYHBIX u
BBITIOJIHEHUS 3a7a4 BBIIEIATh HauOoJiee 3HAYMMOE B MEPEYHE | \poroKIeTOYHEIX
npodeccuoHanbHON | nHOpMaLNy;
I[ES[”I‘EJ‘IBHOCTI/I Yo(bOZI?OS OpTETTISMOB,  BIIOB,
OHMOre01EHO30B u
OIICHUBATh  MPAKTUYECKYI0  3HAYUMOCTh
PEe3yNIbTATOB TTOMCKA,; SKOCHCTCM,
30 02.02 mpuemMbl  CTPYKTYpHPOBAaHHS 0COOCHHOCTH
unpopmanum;JIP - 20 chopmMupoBaHHOCTH | ITPOLIECCOB obmMeHa
3I0pOBOr0 u 0Oe30macHOro o0pas3a >KU3HH, | BEemecTB u

OTBETCTBEHHOTO  OTHOIIEHHSI K  CBOEMY
3J10pPOBbIO;
JIP 22 axkTUBHOE HENPUATHE BPEIHBIX

MPUBBIUEK U UHBIX (OpPM IPUUYMHEHHS Bpeaa
(bu3MUeCcKOMY U ICUXUYECKOMY 3/I0POBBIO;
MPII 01 camocTosTensHO (popMynupoBaTh U
aKTyallu3upoBaTh MpoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MPII 04 BbIABIATH
MPOTUBOPEUHS B
paccMaTpuBaEMBbIX SIBJICHUSX;

MPP 0l camMOCTOSTENBHO  OCYILECTBIATh
MO3HABATENIbHYIO JI€ATEIIbHOCTh, BBISIBIATh
npoOneMbl, CTaBUTb U  (QOPMYIHPOBATH
COOCTBEHHbIE 3aJaud B 00pazoBaTEIbHOMN
JESATEIbHOCTH U )KU3HEHHBIX CUTYaLIUsIX;

MPP 07 cnocobctBoBaTh (HOPMHUPOBAHHUIO U
MPOSIBJICHUIO IIMPOKOW S3PYIUIMU B Pa3HBIX

3daKOHOMCPDHOCTH H

MpeBpaLIeHUs SHEPTUN

B KJIETKE,
dboTocuHTE3A,
TUTACTHYECKOTO u
HHEPTEeTUYECKOTO

oOMeHa, XEMOCHHTE3a,

MHTO34, Meno3a,
OIJIOJIOTBOPEHHS,
pa3BUTHS u
Pa3MHOXKEHHUS,
WHIUBUIyaJIbHOTO
pa3BUTHUSl  OpraHu3Ma

(oHTOTEHE3a), OOPHOBI
3a  CyIIECTBOBaHUE,
€CTECTBCHHOTO




00J1aCTSIX 3HAHUM, IOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYJIbTYPHBIA YPOBEHb;

oTbOOopa,
BH1000pa3oBaHuUsl,
IIPUCIIOCOOIEHHOCTH
OpraHu3MOB K cpeJie
oOWUTaHUs,  BIUSHUS
KOMIIOHCHTOB
IKOCHUCTEM,
AHTPOIOTEHHBIX
W3MCHCHHUU B

DKOCHCTEMAX  CBOEH
MECTHOCTH,
KPYroBOpOTa BEIIECTB
u MIpeBpaIleHNe
sHepruu B Ouocdepe;
[1P6 09
c(hopMUPOBAaHHOCTH
YMEHUN  KPUTHYECKH
OIICHUBATH
uH(pOpMaLIHIO
OMOJIOTUYECKOTO
COJIepIKaHUs,
BKJIIOYAIOUTYIO
MICEBJIOHAYYHbBIE
3HAHUA U3 Pa3INMYHBIX
HMCTOYHHUKOB (CpeaCcTBa
MaccoBOM
uH(pOpMalUY, HAyYHO-
MOMYJISIPHBIE
MaTepHuabl),
UHTEPIPETUPOBATH
THUYECKHUE  aCIEKThl
COBPEMEHHBIX
HUCCIICNOBAaHUN B
OuoI0THH, MEAUIINHE,
OMOTEXHOJIOTHH;
paccMaTrpuBath
rJI00aIbHBIC
HKOJIOTHUECKHE
poOIeMbI
COBPEMEHHOCTH,
dbopmupoBath 1o
OTHOIICHUIO K HUM
COOCTBEHHYIO




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

Oouosoruu;
OK 04. DddexruBuo | 30.04.04noHnMaTh " HCIIOJIH30BATh
B3aMMO/ICMICTBOBATh U | MPEUMYIIIECTBA KOMaHIIHOM u | 116.04cdhopmuposars
paboTtath B | HHAMBUIYaJIbHON pabOTHI; YMCHUA CO3/1aBaTb
KOJIJICKTUBE 1 | Y0.04.07npuHnMAaTh eI COBMECTHOIi | COOCTBEHHEIE
KOMaH/Ie JIEeSITEILHOCTH, OPraHU30BLIBAThH 1 | THCbMEHHBIE "
KOOPIUHHPOBATH NeHCTBYS o ee | YCTHBIE COOOLIEHUS Ha
JOCTHIKCHHMIO: COCTaBJIATh IUTaH JAcicTBui, | OCHOBE
pacnpenensatb poJii C Y4E€TOM MHEHUH OHOIOTHYECKON
YYaCTHUKOB 00cyx1aTh pe3yabTaThl uH(popmaruu u3
COBMECTHOM paboThl; HECKOJIbKUX
Y0.04.03 KOOpAMHUPOBATH H  BBINOJHATH | ACTOYHUKOB,
paboTy B YCIOBHSX PeaabHOro, BUPTyaJibHOTrO | 'PAMOTHO
HCIIOJIb30BaTh

1 KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHS;
-¥0.04.02 OCYILIECTBIIATh MO3UTUBHOE
CTPAaTeTUYECKOE IIOBEJICHUE B Pa3IMYHBIX
CUTyallMsiX,  MPOSBIATH  TBOPUYECTBO M
BOOOpakeHue, ObITh MHUIIMATHBHBIM

MOHATUHHBIN anmapar
OHOJIOTHH;

116.07 YMETh
BBIJIBUTaTh THIIOTE3bI,
IPOBEPATH ux
IKCTIIEPUMEHTAIbHBIMH
Cpe/cTBaMH,
bopmynupys 1elb
UCCIICIOBAHMUS,
aHAJIM3UPOBATh
MOJTy4YCHHBIC

pe3yiabTaThl U [ACJIATh
BBIBOJFBI,

I16.06 IIPUHUMATh
y4yacTM€ B HAy4dHO-
HCCIed0BaTEeIbCKOM

paboTte mo Ouosoruwy,




9KOJIOTUU u
MeIUIUHE,
NpOBOIUMON Ha 0aze
MIKOJIBHBIX ~ HayYHBIX
00IIeCTB U MyOJUYHO
NPECTABIIATh
MOJTy4EeHHBIC
PE3YJIBTaThI Ha
YUCHHUYECKUX
KOH(pepeHIHsIX
Pa3HOTO YPOBHS

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYKarollen cpebl,
pecypcocOepekeHunIo,
IMIPUMCHATHL 3HAHUA
00 M3MEHEeHUn
KJIIMMaTa, MpUuHIUIIbL
OEepEeKITUBOTO
TIPOU3BO/JICTRA,

3¢ deKTUBHO
JNIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

Y0 07.01 cobmonate HOPMBI SKOJIOTUUECKON
0e30I1aCHOCTH;

VYo 07.03 opranu3oBbIBaTh
poheCCHOHANBHYIO JIEATETLHOCTD C YYETOM
3HAHMI 00 U3MEHEHUN KITMMATHICCKUX
YCIIOBHH peruoHa

30 07.01 mpaBua 3KOJIOTUYECKON
0€30MacHOCTH NPU BEACHUU
npohecCHOHANTBHON JIEATETHLHOCTH;
3007.050CHOBHBIE HAIlpaBIECHUS U3MEHEHUS
KJIIMMAaTHYE€CKUX YCIOBUH pernoHa

JIP 29 axkTuBHOE HENpUATHE JEHCTBUH,
MPUHOCALIUX Bpe OKpYKarolllel cpere;

JIP 30 yYMEHUE MPOTHO3UPOBATH
HeOIaronpusiTHbIE HKOJIOTUYECKHE
MOCJIEICTBUSL TPEANPUHUMAEMBIX JEHCTBUH,
MpeIoTBpaIlaTh UX;

MPII 17 ymeTp T1EpEHOCHTh 3HAHHUS B
MO3HABATEIbHYI0 M MPAKTHYECKYI0 00JIacTh
KU3ZHEJCSATENIbHOCTH;

MPII 18 ymeTh WHTErpuUpOBaTh 3HAHUS U3
Pa3HbIX MpeIMETHBIX 00nacTel;

I1P6 02
c(hopMUPOBaHHOCTH
YMEHMSI  pacKpbIBaTh
coJiep>KaHue
OCHOBOINOJIATAIOIIHUX
OMOJIOTHYECKUX
TEPMUHOB W TIOHATHNA:
KU3Hb, KJIETKA, TKaHb,
opras, opraHusM, BUJ,

TTOTTYJTSITIHS,
IKOCHUCTEMA,
onoreHos, Owuocdepa;
MeTaboym3m  (oOMeH
BEIIIECTB u
npeBpalieHue
SHEpPruM), TOMEOCTa3
(camoperymsius),
OnocHHTE3 Oenka,
CTPYKTypHast
OpraHu3anusi KUBBIX
CHUCTEM,
JTUCKPETHOCT,
caMOperyJIsIIus,
CaMOBOCIIPOU3BEICHUE
(penpoaykuusy),
HACJIEJICTBEHHOCTD,
W3MEHYUBOCTb,
HHEPro3aBUCUMOCTD,
pocT W pa3BUTHE,
ypOBHEBas
OpraHu3anus;

I1P6 03
c(hOpMHUPOBAHHOCTH
YMEHHsSI  pacKpbIBaTh
coJiep:KaHue
OCHOBOIOJIATAFOIINX

OHMOJIOTUYECKUX




TEOPUH U  THUIIOTE3:
KJICTOYHOM,
XpPOMOCOMHOM,
MYTallHOHHOM,
SBOJIFOLIMOHHOM,
MIPOUCXOKICHUS
JKM3HU U 4eJIOBEKa;

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

MPUMEHECHHS K YKHBBIM
cHUCTEMaM;

I1P6 07
c(hopMUPOBaAHHOCTH
YMEHUS  TPUMCHATH
MOJTYYCHHBIC  3HAHUS
TUTS 00BsACHEHUS
OMOJIOTHYECKUX
MIPOIIECCOB M SIBIICHU,
IS MIPUHATHUS
MPaKTUYECKUX
peuieHuit B
MMOBCEIHEBHON >KU3HU
C LIeNbI0 00ecIieueHus
0€301IaCHOCTH  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
IIPUPOIOTIOJIB30BAHMS;
[IK 1.7. BbInOaHATS | - yMEHUE IPOrHO3UPOBATh HEOJIArONpUsATHBIE | - YUYUTBIBATH
CaHUTapHO- JKOJIOTHYECKHE OIIaCHOCTh
SMUJAEMHUOJIOTMYECKUE | ITOCIEACTBUS IPEANIPUHUMAEMBIX JICUCTBUM, BO3JICUCTBUSA Ha
TpeOOBaHMS IPU TIPeIOTBPANIATh HX JKUBBIE  OpraHU3MBbI
IIPEA0CTABICHUH OIIPENEIICHHBIX
MTapUKMaXEpCKUX BEILIECTB, OHUMas
yCIIyr CMBICIT IOKa3aTelIs
IpeAeIbHON
JIOITYCTUMOM
KOHIICHTPALUH
Pazen 1 Kiierka — cTpyKTYpHO-(PYHKIMOHAJIbHAA eAUHULIA

KHUBOIo

Pe3yabTarsl 00y4yeHus

XapakTepru3oBaTh CTPYKTYPHO-(PYHKIIMOHATHHYIO
OpraHMU3aIMIo KJIETKH Ha OCHOBE HAOIOICHUS

OueHo4yHoOe MeponpusiTie Py0eKHOT 0
(TeMaTHYeCKOro) KOHTPOJIst

KontposbHas padoTa “MoneKyaspHbIii ypOBEHb
OPraHu3aIuu >KUBOro”

OuneHouHoe
Pe3yabTarsl 00yyeHus OueHouyHbIe
Tema MepOnpUsITHS
o TeMaM cpeacTBa
TeKYyIIero KOHTPOJIst
Tema 1.1 OnuceIBaTh METOIBI 1. 3amnonuenue 1. TaOuune! ¢

buonorus xax
HayKa

UCCIIEJIOBaHMS Ha
MOJIEKYJIIPHOM 1
KJIETOYHOM yPOBHE

TaOJIMIIBI C ONTMCAHUEM
METOJI0B
MHUKPOCKOITMPOBAHHUS C
HX JOCTOMHCTBAMHM U
HEIOCTaTKaMH

2. 3anoaHeHne

OITMCAaHHEM METOJIOB
MHUKPOCKOITHPOBAHHSI C
UX JOCTOMHCTBAMH U
HEJI0CTaTKaMH

2. Tabmuna «Bxian
YUYCHBIX B Pa3BUTHE

Tabuusl «Brnang ouosIOrum»
YUEHBIX B Pa3BUTHE
OHOJIOTUY
Tema 1.2 O6mas Xapaxkrepu3oBarh 3anoJiHeHHe CpaBHUTENIbHAS
XapaKTepUCTHUKA YPOBHHM KMBOW MAaT€pUU | CPABHUTEIBHOU TabIuIa CX0/ACTBA U
KU3HU OnuceIBaTh METO/IBI TaOIUIBI CXOJICTBA U pa3nuyuil )KMBOTO U HE
UCCJIeI0BaHMs Ha pa3nuyuil )KMBOTO U HE | )KUBOTO
MOJIEKYJISPHOM U KHUBOTO
KJIETOYHOM YPOBHE
Tema 1.3 XapakTepu3oBaTh 1. ®ponTansHelii onpoc | 1. Ilepeuens Bonpocos
buonorunuecku CTPOEHUE U CBOMCTBA [ToaroroBka yCcTHBIX K (ppoHTaTBEHOMY




BA)KHBIE OCHOBHBIXOMOMOJIEKYJ | COOOIICHHUH C ompocy
XUMUYECKUE IIpoBoauTh IIpEe3eHTaluen 2. OtyeTsl IO
COCIMHECHUSA HabroieHne 2. BolnosiHeHue u 1a00paToOpHBIM
W3MEHEHUN 3aluTa 1a00paTopHeIX | paboTam
(GyHKIMOHUPOBAHUS pabot: «OnpeneneHue
OMOTIOIMMEPOB ButamuHa C B
IPOJIYKTaX MUTAHUSAY,
«'unpodunbro-
runpodoOHbIe
CBOICTBA JIUITHUJIOB)
Tema 1.4 Paznuuats 1. OuenuBaemas 1. Ilepeuens BOIpocoB
CrpykTypHO- CYLIECTBEHHbIE JCKYyCCHUS 110 K OLIEHMBAaeMOM
(yHKIMOHAJIbHAS | IPU3HAKHU CTPOEHUS BOIIPOCAM JIEKIIUU JTUCKYCCUU
OpraHu3amnus KJIETOK OPTaHU3MOB 2. Pa3pabotka 2. MenTanbHas kapra
KIIETOK Pa3HbIX HAPCTB KUBOM | MEHTAJIbHOM KapThl [0 | MO KJIacCU(UKALUU
MIPUPOIbI KJIacCU(PUKAIUU KJIETOK U UX CTPOEHHUIO
[IpoBouTh KJIETOK U UX CTPOCHHUIO | Ha IPO- U
HaOIoIeHue Ha Mpo- U YKapUOTHYECKUX U
KJIETOUHBIX CTPYKTYp U | SYKapUOTHYECKHUX U 1O | 0 apcTBaM B MUHU
WX U3MEHEHUH ¢ [apCTBaM B MUHU rpymnmnax
TIOMOIIbE0 MUKPOCKOIIA | TPyIMITIax 3. OT4eTsl O
3. BemmonHenue u 1ab0paTopHBIM
3almTa JabopaTopHBIX | paboTam
pabor:
«CTpoeHue KIETKH
(pacTeHusi, )KUBOTHEIE,
TpUObI) M KICTOYHBIC
BKJIFOUYCHHS (KpaxMmal,
KapOTUHOUIBI,
XJIOPOILJIACTHI,
XPOMOILIACTBI)»,
«[Iponumaemoctsb
MeMOpaHsbI (I1J1a3MOJIU3,
JIETLTa3MOJIU3))
Tema 1.5 Paznuuath 1. ®poutanbublii onpoc | 1. [lepeyens BonpocoB
CtpykTypHO- CYILIECTBEHHBIE 2. Pa3zpaboTka K ppoHTaIEHOMY
(GYHKIMOHATBHBIE | IPU3HAKHU CTPOCHUS rioccapus OTIpoCy
(bakTopbl KJIETOK OPTaHU3MOB 3. Pemienue 3aau Ha 2. I'noccapuii ¢
HACJIEICTBEHHOCTH | pa3HBIX LIAPCTB KUBOM | OmpesesieHue OTIpe/IeIIeHHBIM
PUPOJIBI MOCIIEZI0BATEILHOCTH MepeyHeM TEPMUHOB
Onpenensarb HYKJICOTHIOB 3. 3agauu Ha
MOCIIEZIOBATEILHOCTD ompe/eNeHue
HykineotunoB JIHK u MOCIIeZIOBATEIbHOCTH
PHK HYKJICOTHJIOB
Tema 1.6 XapakTepu3oBaTh 1. ®ponTansHelii onpoc | 1. Ilepeuens Bonpocos
IIpoueccel npoueccsl MatpuuHoro |2. Tect «IIpoueccel K ()pOHTAILHOMY
MaTpUYHOTO CHUHTE3a MaTPUYHOTO CHHTE3a»  |OIpOCy
CHUHTE3a Omnpenenars 3. Pemienue 3ama4 Ha 2. Bompocsl uis Tecta
IIOCJIEZIOBATEIBHOCTD OTIpECIICHUE 3. 3agauu Ha
aMUHOKHCIIOT B NIOCJIEZI0BATEIBHOCTHU OIIpENEIICHUE




MoJIeKyIe Oenka aMHHOKUCIIOT B [OCJIEI0BATEIbHOCTH
WNuTepnpetupoBaTh MoJIeKyse Oenka aMHHOKUCIIOT B
CTPYKTYpY U 4. Pemienue 3a1a4 Ha MoJIeKyse Oenka
(GYHKIMOHATIBHOCTD OIIpe/Ie/ICHUE 4. 3agauun Ha
Oenka B ciydae [0CJIEI0BATEIbHOCTH oIpesieeHne
U3MEHEHUS AMUHOKHCIIOT B [OCJIEI0BATEIbHOCTH
IIOCJIEIOBATENBHOCTH  |MOJIEKYJe OeKa B AMUHOKHCIJIOT B
Hykneotnos JJHK Clly4ae U3MCHEHHUS MoJIeKyIe Oelika B
H0CJIEI0BATEIbHOCTH Clly4ae U3MEHEHHUS
Hykineotnnos JJHK IIOCJIEI0BATEIBHOCTH
Hykineotnnos JJHK
Tema 1.7 Paznuuars 1. ®ponTanbHelil onpoc | 1. Ilepeuenb Bonpocos
Hexnerounsie CYILIECTBEHHBIE 2. [loaroToBKa yCTHBIX | K (POHTAIILHOMY

(OpPMBI JKU3HU

MIPU3HAKU CTPOCHUS
KJIETOK OPTaHU3MOB
Pa3HBIX LIAPCTB JKUBOU
MIPUPOJIBI

cooOIIeHun ¢
Mpe3eHTalnen
(Bupycublie u
OaxTepuanbHbIE
3aboneBanus. OOmme
TIPHHITAITBI
UCIIOJTb30BaHUS
JICKapCTBEHHBIX
BemecTB. OcCOOCHHOCTH
PUMCHCHHUS
AHTUOMOTHKOB)

OTIPOCY
2. [IpesenTanus u
YCTHO€ COOOIIEeHUE,
COTJIACHO TICPEYHIO
TeM

Tema 1.8

OOMEH BEIIECTB U
TpeBparieHue
SHEPTHUH B KIIETKE

OnuceIBaTh OCHOBHBIE
SHEPTEeTUYECKHUE U
IUIACTUYECKHE
MPOIIECCHI KIIETKH
(oOMeH BeriecTB, XeMO-

1. ®poHTANBHBIN OMpPOC
2. 3anoJiHeHUE
CpPaBHUTEIBLHOU
TaOJIUIIBI
XapaKTEPUCTHUK TUIIOB

1. ITepedyens BOompocoB
K pOoHTaIEHOMY
oTpoCy

2. CpaBHuUTENbHAS
Tabiumna

, poTocuHTE3) oOMeHa BEIIeCTB XapaKTEPUCTHK THUIIOB
oOMeHa BeIeCcTB
Tema 1.9 XapakTepu3oBaTh 1. O6¢cyxenue mo 1. Ilepeyenn BOpocoB
’Ku3HEeHHBIN UMK | )KU3HEHHBIN ITUKIT BOIIPOCaM JIEKIIUH IS 00CYKIeHUs
KJIETKU. MHTO3. KJIETKH 2. PazpaboTka JIeHThI 2. Jlenta BpeMeHu

Metios

BPEMEHH KU3HECHHOTO
HUKIIa

JKH3HCHHOI'O IHUKJIa

Pa3zpen 2

Ctpoenne U pyHKIHMHN OPraHu3Ma

Pe3yabTaTnl 00y4yeHust

HpOFHOSI/IpOBaTL BO3HHUKHOBCHHUC IIPU3HAKOB B XOC
WHAUBUAYAJIIBHOT'O PA3BUTHA U PA3BMHOKCHUS
OPraHnu3mMoB

OuenovHoe MmeponpusiTue
PYOe:xHOro (TeMaTH4eCKOro)

Kontponsnas padora “Ctpoenue u GQyHKIUU

opraHusma’
KOHTPOJIs
Ounenounoe
PesyabTarhbl
Tema MepOoNnpHUATHS OuneHo4HbIE CPEACTBA

00yuyeHusi M0 TeMaM

TeKylIero KOHTPOoJIst




OnuceIBaTh

1. OuenuBaemasn

1. [lepeuenb BOIpoCoOB K

CTpOEHUE U JUCKYCCHS OLICHUBAEMOM AUCKYCCUU
B3aMMOCBS3b yacTeir | 2. Pazpabotka 2. MenTanbHas Kapra
MHOTOKJIETOYHOI'O MEHTaJIbHON KapThl TKaHEH, OpraHoB U
opranusma TKaHEel, OpraHoB U CUCTEM OPraHOB
CUCTEM OPraHOB OpraHu3MoB (pacTeHus,
OpraHu3MoB (pacTeHus, JKUBOTHBIE, YEJIOBEK) C
YKUBOTHBIE, YEJIOBEK) C KpaTKOH
Tema 2.1 KpaTKOU XapaKTEPUCTUKON UX
Crpoenue XapaKTEPUCTUKON UX byHKUMA
opraHnusma GyHKUMA 3. Ilpe3enTanus u yctHoe
3. [loaroroBka u COOO0IIIEHNE COTJIACHO
IPEJICTABICHUE YCTHBIX | IEPEYHIO TEM
CO00IIeHNH C
Mpe3eHTalnen
(MMMyHUTET,
UH(pEKLINOHHbIE
3a00JIeBaHHUSI, SITUACMUH,
BaKITWHAITNSA)
Tema 2.2 @opmbl | XapakTepu30BaTh 1. @poHTANBHBIN ONPOC 1. Ilepeuenp BOIIPOCOB K
Pa3MHOKEHHUS CIIoCcoObI 2. 3anoHeHHUE TaOIUIBI | PPOHTATLHOMY OTIPOCY
OpraHu3MOB Pa3MHOKEHHUS C KpaTKou 2. Tabnuua ¢ KpaTkon
XapaKTEPUCTUKON U XapaKTEPUCTUKON 1
npumepamu Gopm npumepamu Gopm
Pa3MHOXCHHS Pa3MHOKECHHUS
OpPraHU3MOB OpraHu3MOB
Tema 2.3 OnuceiBaTh CTAAUA 1. Pa3zpaboTka JIeHThI 1. JlenTa BpeMeHH ¢
OHrorenes OHTOTE€HE3a BPEMEHHU C XapaKTePUCTUKOM HTAnoB
KUBOTHBIX U KUBOTHBIX U XapaKTEPUCTHKOM 3TAllOB | OHTOI€HE3a OTIEIBHON
4eJI0BEKa YeJI0BEKa OHTOT€HE3a OTACIBbHOU TPYNIION KUBOTHBIX U
IPYNIION XUBOTHBIX U 4eJI0BEKa 110
YeJI0BEKa 110 MUKpOTpyIIam
MHKpOTpyMIam 2. Bonipocs! miis
2. Tect/onpoc tecrta/llepeueHn
BOIIPOCOB K OIIPOCY
Tema 2.4 OnuceIBaTh CTaguU CocraBieHue CxeMBbl )KU3HEHHEBIX
Omntorenes OHTOT€HE3a JKU3HEHHBIX IIUKJIOB LMKJIOB PACTEHUH 1O
pacTeHui pacTeHni pa3HbIX pacTeHui 1o OTAEIaM oTesaM (MOXOBH/IHBIE,
OTJIENIOB (MOXOBUHBIE, XBOILEBUIHBIE,
XBOILEBU/IHBIE, NaIlIOPOTHUKOBUJIHBIE,
NaIIOPOTHUKOBUJIHBIE, rOJIOCEMEHHBIE,
TOJIOCEMEHHBIE, HOKPBITOCEMEHHbIE)
HOKPBITOCEMEHHbIE)
Tema 2.5 OnwuceiBath 1. Pa3zpabotka rinoccapus | 1. I'moccapuii, ¢
OcHoBHbIE 3aKOHOMEPHOCTH 2. Tect OIIPEIEIIEHHBIM
MTOHATHS HaCJIEICTBEHHOCTU U IIEPEYHEM TEPMUHOB
TE€HETUKH MU3MEHUYUBOCTH 2. Bompocsl uist Tecra




Tema 2.6 OnuceiBath 1. ®poHTaNbHbII OIIPOC 1. [lepeuenb BOIpoCoOB K
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTHU 2. Tect no Bompocam (bpoHTaTBHOMY OTIPOCY
HacJe10BaHus HACJEACTBEHHOCTH U | JIEKLIUU 2. Bonpocs! nst Tecta
W3MEHYUBOCTH 3. Pemenue 3a1au Ha 3. 3ajaun Ha
Ornpenensrtob ompeneneHue OIpe/esieHue
BEPOSITHOCTD BEPOSTHOCTH BEPOSTHOCTH
BO3HUKHOBEHUS BO3HUKHOBEHUS BO3HUKHOBEHUS
HACJIEICTBEHHBIX HACJIEICTBEHHBIX HACJIEICTBEHHBIX
MIPU3HAKOB TIPH MPU3HAKOB MIPU MOHO-, MIPU3HAKOB MIPU MOHO-,
MOHO-, JTU-, JU-, TIOJIUTUOPUTHOM U JIU-, TIOJIMTUOPUTHOM 1
MOJUTUOPUIHOM U aHATM3UPYIOIIEM aHAJTM3UPYIOIIEM
aHATM3UPYIOIIEM CKpEIIUBaHUH, CKpEIIUBaHUH,
CKpEITUBAHUH COCTaBJICHUE COCTaBJIEHUE
TEHOTHUITUYECKUX CXEM TEHOTHUITUYECKUX CXEM
CKpEITUBAHUS CKpEITUBAHUS
Tema 2.7 OnuceiBaTh 1. Tect 1. Bonpocsr 1 Tecta
B3anmopeiicTBue | 3aKOHOMEPHOCTH 2. Pa3pabotka rioccapus | 2. [toccapwuii ¢
T€HOB HacleACTBEHHOCTH U | 3. Pemrenue 3a1a4d Ha OIIPEIEIECHHBIM
W3MEHYUBOCTH ompeneneHne MepeYHeM TEPMHUHOB
Onpenenstob BEPOSITHOCTH 3. 3amaum Ha
BEPOSTHOCTh BO3HUKHOBEHUS ompeieNieHre
BO3HUKHOBEHHSI HaCJIEACTBEHHBIX BEPOSTHOCTH
HaCJEeACTBEHHBIX MIPU3HAKOB TIPH BO3HUKHOBEHUS
MIPU3HAKOB IIPU Pa3JIMYHBIX THIIAX HACJEeICTBEHHBIX
Pa3INYHBIX B3aUMOJICHCTBUS T'€HOB, | IPU3HAKOB IIPU
B3aUMOJECHCTBUAX COCTaBJICHUE Pa3IMYHBIX TUIIAX
TE€HOB TEHOTUIIUYECKUX CXEM B3aUMOJICHCTBUS I'€HOB,
CKpELIUBAHMS COCTaBJICHUE
TEHOTUIIUYECKUX CXEM
CKpPELIMBAHMS
Tema 2.8 OnuceIBaThL 1. Tect 1. Bompocsl 7151 Tecta
CuensieHHOE 3aKOHOMEPHOCTH 2. Pazpabotka rioccapus | 2. ['moccapwuit, ¢
Hacjea0BaHue HacjleACcTBeHHOCTH U | 3. Pemrenue 3aaau Ha OIIpEIEICHHBIM
MIPU3HAKOB U3MEHYMBOCTH onpeneaeHue MIEPEYHEM TEPMHUHOB
Onpenensarb BEPOSITHOCTH 3. 3amauu Ha
BEPOSTHOCTD BO3HUKHOBEHUS onpeneseHue
BO3HUKHOBEHUS HACJIEeICTBEHHBIX BEPOSTHOCTH
HACJIE/ICTBEHHBIX IIPU3HAKOB MPH BO3HUKHOBEHUS
IIPU3HAKOB IPU CLEIJICHHOM HaCJIEeICTBEHHBIX
CUEIJICHHOM HacCJIe/I0BaHUH, MIPU3HAKOB MPH
HaCJIeI0BAHUU COCTaBJICHUE CLEIJIEHHOM
TEHOTUIIUYECKUX CXEM HacJe/J10BaHuH,
CKpELIMBAHMS COCTaBJICHUE
F€HOTHUITMYECKUX CXEM
CKpEUIMBAHMS
Tema 2.9 OnuceIBaTh 1. Tect 1. Bonpocs 11 Tecta
I'eneTtnka mosna 3aKOHOMEPHOCTH 2. Pazpabotka rinoccapus | 2. I'moccapuii, ¢
HacieAcTBeHHOCTH U | 3. Pemenue 3aa4 Ha OIpeeIEHHBIM
U3MEHYMBOCTH onpeneaeHue MEPEYHEM TEPMHUHOB
Onpenensrtob BEPOSITHOCTH 3. 3agauu Ha




BO3MOKHOE BO3HUKHOBCHHUS ompeeneHme
BO3HUKHOBCHUE HACJICACTBCHHBIX BEPOSTHOCTH
HACJICACTBCHHBIX MPU3HAKOB, CIICTUICHHBIX | BO3HUKHOBEHUS
MPU3HAKOB C IIOJIOM, COCTaBJICHHE HACJICACTBCHHBIX
TCHOTHITMYECKUX CXEM MIPU3HAKOB, CIIECTUICHHBIX
CKpEITUBAHUS C MOJIOM, COCTaBJICHHE
FEHOTHUITMYECKUX CXEM
CKpEIIUBAHUS
Tema 2.10 OnuceIBaTh 1. Tect 1. Bonipocsr 1t Tecta
'eneTtuka 3aKOHOMEPHOCTH 2. Pa3pabotka rinoccapusi | 2. 'moccapwit, ¢
yeJioBeKa HACJICJACTBEHHOCTH M | 3. Pemenue 3a1au Ha OTIpeIeTIEHHBIM
H3MCHYHNBOCTHU ompeneneHne MepeYHeM TEPMHUHOB
Ornpenensrtob BEPOSTHOCTH 3. 3agauu Ha
BO3MOKHOE BO3HUKHOBEHHUS ompeieNieHre
BO3HUKHOBEHUE HACJIEACTBCHHBIX BEPOSTHOCTH
HACJICACTBCHHBIX MIPU3HAKOB, UCTIOJIB3YS BO3HHUKHOBEHUS
MPU3HAKOB METOJbI T€HETHKHU HACJIEACTBEHHBIX
YyeJIOBEKa, COCTABJICHUE MIPU3HAKOB, UCTIOJIB3YS
TEHOTHUITHYECKHX CXEM METOJIbI T€HETHKH
CKpEITUBaHMS YeJIOBEKa, COCTaBJICHHE
4. I[loaroToBKa yCTHBIX T€HOTHIIMYECCKUX CXEM
COOOIIIEHUH C CKpEITUBaHUS
MpE3EHTAIMEN O 4. Tlpesenrtarus u
HAacJIeACTBECHHBIX YCTHOE COOOIIECHHE,
3a00JI€BaHUSAX YEJIOBEKA | COTJIACHO MEPEYHIO TEM
Tema 2.11 OnuceIBaTh 1. Tect 1. Bompocsl 1151 Tecta
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTHU 2. Pemenune 3amay Ha 2. 3agayu Ha
H3MEHYHNBOCTH HACJIEACTBEHHOCTH U | OTIPe/IeJICHUE THIIa ompeesieHre TUIa
H3MEHYHNBOCTH MYTAaIH TIPH Tepeaave MYTAI|H TIPH Tepeaave
Onpenensarp TUI HAacJIeACTBECHHBIX HACJIEACTBECHHBIX
MYTaIu Ipu MIPU3HAKOB, COCTABJICHHE | MPU3HAKOB, COCTABJICHUE
nepenaye TEHOTHUITMYECKHX CXEM FEHOTHITMYECKUX CXEM
HAacJIeACTBEHHBIX CKpentuBaHus (1o CKpeniuBaHus (1o
MIPU3HAKOB rpynmnam) rpymmam)
Tema 2.12 OnuceIBaThL 1. Tect 1. Bompocsl 7151 Tecta
Cenexuust 3aKOHOMEPHOCTH 2. Pazpabotka rioccapus | 2. I'moccapwuii ¢
OpraHu3MOB HacleACTBEHHOCTH U | 3. Pemenue 3agad Ha OTpeIeICHHBIM
M3MEHYHUBOCTHU ompeeeHre MepEeYHEM TEPMHUHOB
Onpenensarb BO3MOKHOI'O 3. 3agaun Ha
BO3MO>KHOE BO3HHKHOBEHUS ompeiesieHre
BO3HUKHOBEHHE HAacJIeACTBEHHBIX BO3MO>KHOTO
HAacJIeACTBEHHBIX MIPU3HAKOB TI0 CEJICKIIMH, | BOBHUKHOBEHUS
MIPU3HAKOB COCTaBJIEHUE HAacJIeACTBEHHBIX
TCHOTUIIMYCCKUX CXEM MIPU3HAKOB TIO CEJIEKIINH,
CKpEUIUBAHMS COCTaBIICHUE
FeHOTUITMYCCKUX CXEM
CKpEUIMBAHMS
\ Pa3nea 3 \ Teopus 3BoTIOLMHU




PesyabTaT 00yuenuns

ApryMeHTHpOBaTh HEOOXOAUMOCTh COXPAHEHUS
MHOT000pa3usi OpraHU3MOB C LIETbI0 OEPEKHOTO
OTHOUIEHUS K OKPYKAIOLIEH cpeJie

OneHo4yHoe MeponpusiTue

pPYOexHOro (TEeMaTH4Y€eCKOr0)

KoHnTtponsHas padora “TeopeTnueckue aceKTh
SBOJIIOLIMM KU3HU Ha 3emie’”’

KOHTPOJISt
OuenoyHoe
PesyabTarhl OueHoyHbIe
Tema MepONPHUSTHS TEKYLIero
o0y4eHHs 10 TeMaM cpeAcTBa
KOHTPOJIs
Tema 3.1 Uctopus XapakTepu3oBaTh 1. ®poHTaNBHBII ONpoC 1. Ilepeuens
ABOJIIOIIMOHHOTO MIPENNOCHIIKU U 2. Pa3paboTka neHTbI BOIIPOCOB K
yUeHus JBUKYIINE CUIIBI BPEMEHH Pa3BUTHUS (bpoHTaNbHOMY
BO3HMKHOBEHHUS 9BOJIIOIIMOHHOTO YUEHHUS | OIpOCYy
MHOT000pa3us BUJOB 2. JlenTa BpeMeHU
pa3BUTHUS
HBOJIIOLIMOHHOTO
yUeHUs
Tema 3.2 XapakTepu3oBaTh 1. @poHTANBHBIN ONPOC 1. Ilepeuens
MukposBonronus NIPEIIIOCHIIKA U 2. CocraBienune BOIIPOCOB K
JBUKYIINE CUJIBI rioccapus bpoHTaNbHOMY
BO3HUKHOBEHHUS omnpocy
MHOT000pa3us BUJOB 2. I'moccapuii ¢
OIIPEICIIEHHBIM
IIEPEYHEM TEPMUHOB
Tema 3.3 XapakTepu3oBaTh 1. OuennBaemMas 1. Ilepeuyenn
MaxkposBoaronus MIPEANOCBIIKA U JUCKYCCHS BOIIPOCOB K
JBYOKYIIIAE CHUIIBI 2. Pa3zpaboTka rioccapusi | OIICHMBAEMOM
BO3HUKHOBEHHS TEPMHHOB JUCKYCCHN
MHOT000pa3us BUJIOB 2. I'moccaputii ¢
OIIPEIEIICHHBIM
IIEPEYHEM TEPMUHOB
Tema 3.4 XapakTepu3oBaTh 1. ®poHTaNBHBIN OMpPOC 1. Ilepeyenn
Bo3nukHOBEHHE 1 IIPEIIOCBIIKU U 2. IloaroroBka n BOIIPOCOB K
pa3BUTHE KU3HU JBUKYIINE CUJIBI IIPEJICTaBICHUE YCTHOTO (bpoHTaTBHOMY
Ha 3emMie BO3HUKHOBEHUS COOOLICHMS U JIEHTbI OIpoCy
MHOTroo0pa3usi BUJIOB | BpeMEHHU BOZHUKHOBEHUs | 2. JIeHTa BpeMeHU
Y Pa3BUTHS )KUBOTHOTO U | BOSHMKHOBEHHUS U
pacTUTEIBLHOTO MHUpa pa3BUTHS
JKUBOTHOT'O U
PacTUTEIBLHOTO
MHUpa U yCTHOE
coo0LIeHHE
Tema 3.5 XapakTepu3oBaTh 1. ®@poHTaNBHBIN ONIPOC 1. Ilepeuens
IIpoucxoxnenue IPEIIOCBIIKU U 2. Pa3zpa0oTka JIeHT BOIIPOCOB K
4eJI0BEKa — JBUXKYIINE CUTIBI BPEMEHHU U MEHTAJIBHBIX (bpoHTaTEHOMY
aHTPOIIOTEHE3 BO3HUKHOBEHUS KapT Ha BBIOOD: OIpocCy

MHOFOO6paSI/I$[ BUJIO0B

“OBoonus
COBPEMEHHOTO YeJIoBeKa”,
“Bpems u mytu

2. JlenTa BpeMeHun
WJIA MEHTalbHas
KapTa Ha BHIOOD U3




pacceseHus 4eaoBeKa 1o
miadere”, “BuusHue
reorpaduueckoit cpep
Ha MOP(OJIOTHIO U
¢du3noIOrNIo YenoBeka”,
“Yenopeueckue pacol”,
00CyXIeHNE

HepeyHs

Paznea 4

IKoJ0rus

PesyabTaT 00y4yeHnus

AprymMeHTHpoBaTh HEOOXOAUMOCTh COXPAaHEHUS
MHOT000pa3usi OPraHU3MOB C LEJIbI0 OEPEKHOTO
OTHOUIEHUSI K OKPYKAIOIIEN cpefie

OuenoyHoe MmeponpusiTue
PYOexkHOro (TEeMaTH4Y€eCKOI0)

KonTtponsnas padota “TeopeTndeckre acreKThl

KOHTPOIS JKOJIOTUN”
Pe3yabTarsl Ouenounoe OueHouyHbIe
Tema MepONPHUATHSA TEKYLIEro
0o0y4eHHs M0 TeMaM cpeAcTBa
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBA3L TecT MO PKOIIOTUYECKUM Bomnpocsr 115 Tecta
DKOJIOTHYECKHE | MEXKIy OpraHu3MOM U | (pakTopaMm U cpeaam
(bakTopsl 1 cpenoi ero OOMTaHus | KU3HU OPTaHU3MOB
Cpeibl )KU3HU
Tema 4.2 OnuceIBaTh CBA3b 1. CocraBnenue cxem 1. Cxemsl
[Homynanus, MEXKy OPTaHU3MOM U | KPYrOBOPOTa BEUIECTB, KpyroBOpOTa BEIIECTB,
coo0IecTna, Cpenoil ero oOUTaHusl | UCIMOJIb3YS MaTepuabl UCIIOJIb3YsI MaTEPHUAIIBI
9KOCHUCTEMBI VYcraHaBIuBaTh CBA3b | JIEKIIUHU JEKIHUH
CTPYKTYpPBI U CBOMCTB | 2. Pemienue npakTuko- 2. IlpakTtuko-
JKOCHUCTEM OPUEHTHUPOBAHHBIX OPUEHTUPOBAHHBIE
pacyeTHBIX 3aJJaHUH 110 pacyeTHbIE 3a/IaHUs 10
MIEPEHOCY BELIECTBA U MIEPEHOCY BELECTBA U
SHEPTHH B SKOCUCTEMAX C | SHEPIHH B
COCTaBJICHUE HKOCUCTEMAX C
TpoQUUECKUX LIeTIel U COCTaBJICHUE
nupamul GHOMacchl U TpOQHUUECKUX LIeTIeH U
SHEPIUu nupamMul OHOMacChl U
SHEPruu
Tema 4.3 OnuceIBaTh CBA3b 1. OuenuBaemas 1. Ilepeuens BOpocoB
buocdoepa - MEXy OPTaHU3MOM U | TUCKYCCHUS K OLICHUBAEeMOi
rio6anpHas cpenoii ero oburanust | 2. Tect JUCKYCCUU
JKOJIOTUYECKast VYcranaBnuBath CB3b | 3. Pemenue npakTuko- 2. Bompocs! i1 Tecta
cucrema MEXIYy CTPYKTypaMu OPUEHTHUPOBAHHBIX 3. Ilpaktuxo-
ouochepsl pacyeTHbBIX 3aJa4 Ha OPUEHTUPOBAHHBIE
omnpenenaeHue miomaIn pacyeTHbIC 331a4U Ha
HACaXICHUM i omnpeaeneHue

CHIDKECHUS KOHIIEHTPAIUU
YTIJIEKUCIIOTO Ta3a B
aTMocgepe CBOero

ILUTOIIA N HacaXXACHUI
JJI1 CHUKCHUSA
KOHIOCHTpAaun




peruoHa npo>XkMBaHUs YTJIEKHUCIIOTO ra3a B
aTMocgepe CBOero
pEruoHa MpoKUBaAHUS

Tema 4.4 OnuceiBath 1. Tect 1. Bompocsl uist Tecta
Binsiaue r7100aJbHbIE U 2. Pemenue npakTuko- 2. IlpakTuko-
AQHTPOTIOTEHHBIX | PETHOHAILHBIE OPHUEHTHPOBAHHBIX OPUEHTHUPOBAHHBIC
(dakTopoB Ha 9KOJIOTUYECKUE pacyYeTHBIX 3aJIaHUM 110 pacyeTHbIC 3a/IaHUs TIO
ouochepy POOJIEMBI ¥ ITyTH UX | COXPAHCHHIO MIPUPOTHBIX | COXPAHCHUIO
MUHUMH3ALUN PECYpCOB CBOETO PETMOHA | MIPUPOIAHBIX PECYPCOB
[Ipennarats ciocoObl | MPOKUBAHUS CBOETO peruoHa
JENCTBUS 110 MPOKUBAHUS
Oe3omacHoOMy
TOBEJICHUIO 1
CHUKEHUIO BIIUSTHUS
YyeJloBeKa Ha
MIPUPOJHYIO CPETY
Bo16upaTh Mepsbl 11
COXpaHEHUS
O6uropazHooOpasus
Tema 4.5 HNuTepnpetupoBath 1. OuennBaemast 1. ITlepedyens BOopocoB
Binsiaue pe3yabTaThl JUCKYyCCUS K OLICHHBAeMOM
COIIMAJIBHO- TPOBEICHHOTO 2. BeinonHeHus JIACKYCCUU
SKOJIOTUUYECKUX OHMODKOJIOTHYECKOTO MPAKTUYECKUX 3aJaHUM: 2. 3amannsa
(hakTopoB Ha SKCIIEPUMEHTA C “OnpeneneHrue CyTOYHOTO | MPAKTUYECKUX PadboT
370pOBbE HUCIIOJIL30BaHUEM palroHa nuTaHus”, 3. Otuet o
YeJIoBeKa KOJIMYECTBEHHBIX “Co3nanue nabopaTopHo padboTe
METOJIOB WHJUBUTyAIbHOU

NaMATKH 110 OpraHU3alnun

palvoHaIbHON

(bu3UIEeCKO aKTUBHOCTH

3. Beinmonnenue

nabopaTopHOi pabOThI HA

BBIOOD:

"YMcTBEHHAas

paboTocrnocoOHOCTR",

"Bnusinue abnoTHYeCKUX

(bakTOpOB Ha UeIOBEKa

(HM3KHE U BBICOKHE

TeMIeparypsl)”

Pasznen 5 BuoJiorns B :KU3HHA

PesynabTaTt 00yuenus

AHaJ'II/I3I/IpOBaTL ITUYCCKUC ACIICKTbI COBPEMCHHBIX
HCCJIEeIOBaHUI B 00J1acTH OMOTEXHOJIOTHU U
T€HEeTUYECKUX TEXHOJIOTHUMN

OuenoyHnoe meponpusitue
PYOe:xHOro (TeMaTH4eCKOro)
KOHTPOJIS

[IpencraBnenue pe3ynbTaToOB pelIeHHs KEHCOB
(BBICTYIUIEHHUE C IIPE3EHTAIMEH)




Pe3ynbTaTsl 00yyeHus

OueHoyHOe MepoONIPUATHS

OneHouyHblie

Tema 1o TeMaM TeKYIIero KOHTPOJIst cpeacTBa

Tema 5.1 AnanusupoBarb Beinonnenue keiica Ha 3ananue
buorexnonoruu B STHYCCKUE ACIICKThI aHaJIM3 HHPOPMAIIHH O Kelica
JKH3HHU KaXKJ[0TO COBPEMEHHBIX HAYUYHBIX TOCTHKCHUSAX B

HCCJICIOBAHUH B 00J1aCTH T€HETUUECKUX

001acTH OMOTEXHOJIOTMU | TEXHOJIOTHH, KIIETOYHOM

1 T€HETUYECKUX WHXXEHEPUH, MMHUIIEBBIX

TEXHOJIOTHH OHMOTEXHOJIOT I
Tema 5.2.1 AnanusupoBarb Boinonnenue kelica Ha aHanu3 | 3agaHue
buorexnonoruu B JTHYECKUE ACIICKThI uH(popMaIu 0 pa3BUTUU Kelica
MEIAULIMHE U COBPEMEHHBIX OHMOTEXHOJIOTHH B MEIUIIUHE U
¢bapmanuu HCCIIEeIOBaHUM B bapmanuu

001aCTH OHOTEXHOJIOT U

M TEHETUUECKUX

TEXHOJIOTHH
Tema 5.2.2 AHaIM3UpOBaTh Brimonnenue xeiica Ha aHainu3 | 3agaHue
buoTtexHnonornu u JTHYECKHUE aCIEKThI nH(popMaIu 0 pa3BUTUH Kelica
JKUBOTHEIE COBPEMEHHBIX OHMOTEXHOIOTHH C

HCCIIEOBaHNN B HCITIOJIb30BAHUEM KUBOTHBIX,

o0nacTu OMOTEXHOJIOTUH |PUMEHEHUE MPOTYKTOB

M TEHETUUECKUX OHMOTEXHOJOTHHU B KU3HU

TEXHOJIOT Uit qea0BeKa
Tema 5.2.3 AHaIM3UpOBaTh Brimmosenue kelica Ha 3amanue
buorexHnonoruu u ITHUYECKHE ACIICKTHI aHaju3 UHQPOPMaIIHU O Keica
pacTeHus COBPEMEHHBIX Pa3BUTHUH OMOTEXHOJIOTHH C

HUCCIIEIOBAaHUI B WCIIOJIb30BAHUEM PaCTEHUM

0071aCTH OHOTEXHOJIOT U

M TEHETUUECKUX

TEXHOJIOT Ui
Tema 5.2.4 AHaM3upoBaTh Brimmosnenue kelica Ha 3amanue
buorexHnonoruu B ITHUYECKHE aCIICKThI aHajau3 UHGOpPMaIHU O Keica
MPOMBIIIIIEHHOCTH COBPEMEHHBIX Pa3BUTHUU TPOMBIILICHHOM

HCCIIENOBAHUN B OHOTEXHOIOT I

0071aCTH OMOTEXHOJIOTHH

1 TEHETUYECKUX

TEXHOJIOTUH
Tema 5.2.5 AHanu3upoBaTh Brinonnenue xeiica Ha 3agaHue
CouuanpHO- ITHYECKHE ACIIEKThI aHajau3 HHGopMaIuu 00 Kelca
STUYECKHE aCIICKThI COBPEMEHHBIX ITHYECKHUX acleKTax
OMOTEXHOJIOT U HCCIIEIOBAHNN B pa3BUTHUsL OMOTEXHOJIOTHI

0071aCTH OMOTEXHOJIOTUH

1 TEHETUYECKUX

TEXHOJIOT UM
Pa3nen 6 buoskogorndeckue ucciae0BaHus

PesynabTaT 00yuenus

BrIsaBagaTh NPHUYIHUHHO-CJICACTBCHHLIC CBA3U MCKIAY
OHOJIOTUUYECKUMH 06’LCKTaMI/I, nponeccamu 1 ABJICHUAMU




IyTE€M HCCIIEJOBAaHUI HA KUBBIX O0BEKTAX

OuneHno4yHoe MeponpusiTue
pPYOexHOro (TEeMaTH4YeCKOr0)

[IpencraBneHue pe3yabTaTOB BBIIIOJIHEHUS yUEOHO-
UCCIIEIOBATENBCKUX MPOEKTOB (BBICTYIUIEHUE C

KOHTPOJISA MpPE3EeHTALNEH )
OueHouHoe
Pe3yabTaThl 00yueHus OueHovHbIe
Tema MepONpUATHA
1o TeMam cpeacTBa
TeKYIero KOHTPOJIst
Tema 6.1 OcHoBHbIEe | ONUCHIBATH METO/IBI Brinonnenue OTyYeT 0 BBIIOJTHEHUHT
METO/IBI OMO3KOJIOTHUECKHUX 1abopaTOPHBIX paboT | yuyeOHO-
OMOYKOJIOTHUECKUX | UCCIEAOBaHUMN Ha BBIOOp B HCCIIEI0BATEIHCKOTO
HCCIEN0BaHUN [InanupoBath MHUHUTPYIIAX: IIpoeKTa
OMO2KOJIOTUUECKHI 1. Bnusinue
AKCIIEPUMEHT TEeMIIepaTyphl Ha
pocta u
($U3MOIOTHUECKYIO
aKTUBHOCTh
JIPOKIKEBBIX KIETOK
2. BnustHue yrieBoJioB
Ha pocTa u
(bU3NOTOrHUECKYIO
AKTUBHOCTH
JIPOKIKEBBIX KIIETOK
3. CoueranHoe
BIIUSTHUE TEMIIEPaTyphl
U YIJIEBOJIOB HA POCTa
1 (PU3UOJIOTHUECKYIO
AKTUBHOCTh
JPOAKEBBIX KIETOK
Tema 6.2 [IpoBoauTH Brimonaenue yueoHo- | OTYeT 0 BHITIOJIHEHUH
buoskonornueckuit | GMOIKOJIOTUUECKUIA HCCJIEIOBATENLCKOTO yueOHo-
AKCIEPUMEHT 9KCIEPUMEHT MIPOEKTa Ha BBIOOD: HCCJIEIOBATENILCKOTO
[LnanupoBaTh 1. OueHka kadecTBa MpOEKTa
OMOIKOIOTMUECKU I aTMOC(epHOTro Bo3ayXxa
SKCIIEPUMEHT 2. OueHka KayecTBa
WNuTepnperupoBath MIOYB METOJIOM
pe3ynbTaThl duToTecTupoBaHuUs
POBEICHHOTO 3. Ouenka kayecTBa BOJI
OMOIKOIOTHYECKOTO MOBEPXHOCTHBIX
JKCIIEPUMEHTA C BOJIOEMOB TI0
UCIIOJIb30BaHUEM OpraHoOJIeNTUYECKUM U
KOJIMYECTBEHHBIX (U3UKO-XUMHYECKUM
METOIOB CBOMCTBaM

4. Bimusaaue ITAB na
POCT ¥ Pa3BUTHE CEMSH
BBICILINX PACTEHUI

5. BnusHue coneBoro
3arpsi3HEHUS Ha POCT U
pPa3BUTHUE CEMSIH




BBICIIUX PAaCTECHUHN

1.2 CucreMa KOHTPOJISA M OLlEHKHM OCBOCHHS IPOrpaMMbl Y4eOHOM 1M CIUIITHHbI
1.2.1. ®opmbl IPOMEKYTOUHOM arTecTauu 1no /[

Tabnuya 3
Y4yeOHast IMCHUILIHHA DopMbI MPOMEKYTOYHOI aTTECTAIMH
1 2
OO/1.08 BUOJIOTUA 9K3aMeH

1.2.2. Opranu3zanus TeKyIero KOHTPOJs yCIeBaeMOCTH, MPOMEKYTOYHON aTTeCTaluu I10
UTOTaM OCBOEHUS POTrpaMMBbl 00111€00pa30BaTeIbHON TUCIUIIINHBI
KoHTposib M oOLEHKa pe3ylbTaTOB OOY4EHHUs OCYLIECTBISETCS IPENoJaBaTelIeM B
MpoLecce MPOBEIECHUS MPAKTUUECKUX 3aHATUN U TaOOPaTOPHBIX pabOT, TECTUPOBAHMSI, a TAKKE
BBINIOJIHEHUS] OOYy4YalOUIMMUCS WHIAMBUAYAJIbHBIX 3a/JaHul, uccienoBaHuil  Pe3ynbrarhl
oOyueHusi ONpeNeNsitoT, 4To oOyJarouuecs: JOHKHBI 3HAaTh, MOHUMATh U JAEMOHCTPUPOBATH I10
3aBepUICHUH U3YYECHUS TUCITUTUINHBI.

s dopMupoBaHus, KOHTPOJS U OLEHKU Pe3yIbTaTOB OCBOEHUS Y4E€OHOW JUCUUIUIMHBI
UCIOJIb3YETCS CUCTEMA OLIEHOUHBIX MEPOIPUITHH, IPEICTaBISIONIast COO0M KOMILIEKC Yy4EeOHBIX
MEpPOTIPUATHI, COTJIaCOBAHHBIX C pe3yiabTaTaMH OO0y4eHUsS U CHOPMYIUMPOBAHHBIX C Y4ETOM
OI'OC COO (npeametHsie pe3yabTaTsl o quciuminiae) u @I'OC CI1O

2. 3aganHus 1J KOHTPOJISI M OLIEHKH OCBOEHUS MPOrpaMMbl Y4eOHON JUCUMIIIIMHBI
004.08 bUOJOIrus

OneHouHbIe MEPOTIPUATHS TEKYIIETO KOHTPOJIS (TUIIbI):
3ananusi, HaNpaBJeHHbIE HA CHCTEMATU3ALMIO U 00001IIeHNe TeOPEeTHYeCKOM
uHdopmanum:
- 3amoJiHeHue TalIuIl
- pa3paboTKa JEHTHl BPeMEHU
- pa3paboTka rioccapus
- pa3paboTka MEHTAIbHOM KapThl

3aganus, HanpaBJieHHbIe HA (POPMHUPOBAaHNE WU NIPOBEPKY 3HAHMIA:
- TecT
- OlLleHMBaeMas JUCKYCCHS
- (bpoHTaANBHBINA ONpOC
- 00cyX7eHue Mo BOIpocaM JIEKIUH (BCTpedyaeTcs y Hac TOJbKo 1 pa3)
- yCTHBIE COOOLICHUS C MPE3eHTALUEH

3aganus, HanpaBJeHHbIe HA (POPMHUPOBAaHMeE MPAKTHYECKUX YMEHH U HABBIKOB
- nabGopaTopHas pabora
- pelieHue 3a1a4




- MMPAKTUKO-OPUCHTUPOBAHHBIC PACUCTHBIC 3aJaHHUA
- Kelic Ha aHaIW3 HHPOPMALIUU
- y4eOHO-HCCIIe0BATENbCKUIl TPOCKT

2.1. 3amanus 1M TEKYIEro KOHTPOJIsI
1. 3amosHeHue TA0IUIBI

Ha3Banue Tembl buosorus xak Hayka

OnuckiBaTh MCTOABI UCCIICAOBAHUA HA MOJICKYJISIDHOM U

Pe3yabTaT 00y4yenus no reme
KJICTOYHOM YPOBHC

O01IMe KOMIeTeHIMHT OKO02

®opmyIMpPOBKa 3aJaHUA: 3aM0JIHUTE Ta0nuLy “Bkiaa ydeHbIX B pa3BUTHE OMOJIOTHH, yKa3aB
Y4EHOTO0, BpeMEHHO nepuo/i paboThl Ha/l OTKPHITHEM U JaiTe KPAaTKYIO XapaKTepUCTUKY
OTKPBITHSI, UCIIOJIb3YS] MaTepual JeKIui, yaeOHNKa, HHbIE HCTOYHUKU UH(POpPMAIUH.

Tabnuia — Bxiaa ydeHbIX B pa3BUTHE OHOJIOTHH

VYueHnbliid BpemenHnoit nepuon Kpatkas xapakrepuctrka paboThl YI€HOTO

Kpurepuu oneHnBanus 3a1aHus:

“5” - TabauIla BBIMIOJIHEHA B IIOJIHOM 00bEME

“4” - B X0/1€ 3aNOJIHCHUS TaOIHUIBI MaTepUal OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHBIE HETOYHOCTH, HEAOYETHI

“3” - B X0/1€ 3aMOJIHCHUS TaOJIUIBI MaTepUal OTPAKEH HE MOJTHOCTHIO, UMEIOTCS 3HAYUTEIHHBIC
HETOYHOCTH, HEJOYESTHI

“2” - Tabnuua otpaxaetr Mmenee 50% maTepuana UiIM HE BHIIIOJHEHA

2. Pa3pa0GoTka JieHTbl BpeMeHH

Ha3zBaHue TeMbl OnTOreHes JKMBOTHBIX M YEJIOBEKa

Pe3y.m>TaT oﬁyqemm 10 TeMe OnuceIBaTh CTaJuH OHTOI'CHEC3a > KUBOTHBIX N YCJIOBCKA

O0mue KoMIeTeHIHH 0OKO02, OK 04

@opmyIHPOBKA 3aJaHUA: CO3/AiTe JICHTY BPEMEHH, OTPAKAIOIIYIO STalbl OHTOTeHE3a
OTJIeTbHOM TPYIIIBI JKUBOTHBIX MITH YETIOBEKa C KPaTKOM XapakTepucTtukoid. Ha3zBanus craauit
JOJIKHBI OBITH PACIIONIOKEHBI B XPOHOJIOTUYECKOM MOPSIIKE, OCHAIIEHBI KPATKUM OTIHMCAaHHUEM
OCHOBHBIX U3MEHEHUH, MPUIIOKEHBI PUCYHKH. 3a/IaHKe BBITIOIHSAETCS B MalbIX Tpymnmnax (3-4
YenoBeKa)




3. Pa3paboTka MeHTAILHOWH KapThl

Ha3Banue Tembl Crpoenue opranusma

OnuceIBaTh CTPOCHUC U B3AaMMOCBA3b qacTen

Pe3yabTaT 00y4yenus no reme
MHOTOKJIETOYHOTO OpraHnu3Ma

O0mue KOMNIeTeHIHH OK 02, OK 04

®opmyIMpPOBKA 3alaHUSI: COCTaBbTE MEHTAJIbHbIE KAapThl 110 KJIACCU(PUKALUU TKaHEH,
OpraHOB U CHCTEM OpraHoB. B kapTe oTpazute 0COOCHHOCTH CTpoeHus, (PyHKIIN 00BEeKTOB. BbI
MOXKeTe 00BEANHITH OOBEKTHI MO BINOIHIEMON (PYHKIIMH WU TI0 CUCTEME OPTaHOB.

[Ipy BBIMOJIHEHUH CTYAEHTHI pacHpelessitoTcsl Ha Majble Ipynmnbl (o 2-3 4yejoBeka).
3ananue  sBiseTcs  Mpo(ecCHOHATbHO-OPUEHTUPOBaHHbIM.  CTyAeHThI, oOydarouuecs
npodeccun/crenuanbHOCTH CBA3aHHOM C 00bekTOM u3ydeHus ‘“‘Pacrenus” paspalaTbiBaroT
MEHTAJIbHYIO KapTy 110 CTPOEHHUIO0 OpPraHu3Ma pacTeHU (IPyIIbl MOXKHO pa3JesIUTh 10 OTJENaM
pacTeHMii: MOXOBH/IHBIE, MJIAYHOBUHBIE, XBOLIEBUAHbBIE, TAIOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
MOKpBITOCEMEHHBIE).CTyIeHThl, oOydaromuecss Mpodeccun/CrenuanlbHOCTH  CBSI3aHHOM ¢
o0bekToM wu3ydeHHsS “KuBOTHBIE” pa3paldaThBAlOT MEHTAIBHYIO KapTy TIO CTPOCHHIO
OpraHu3Ma XUBOTHBIX (CPYMIbl MOXHO pa3/eiuTh MO THIAM U KJaccaM XUBOTHBIX. THIIBI:

KHUILIEYHOIOJIOCTHBIE, IIJIOCKHE YEpBH, KpPYrjble 4YepBH, KOJbYAThle YEPBH, MOJLIIOCKH,
yieHucTtoHorue.  Kiaccel:  XpsimieBble — pbIObl,  Jiomactenepble  pbIObl,  amdubdbuu,
MIpeCMbIKatoIInecs, MTHIIBI, MJIEKOTIMTAIOLIHE ). CryneHTsl, oOyuaromuecs

po¢ecCum/CIeMAIBHOCTH  CBSI3aHHOM C 00BeKTOM wu3ydeHus “UenoBek” paspabaThIBAIOT
MEHTAJIbHYIO KapTy MO0 CTPOEHHUIO OpraH1u3Ma 4eIoBeKa.
[Ipu pazpaboTke peKOMEHIyeM UCIO0JIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com
https://app.mindmup.com
WM IpYTOro MHCTPYMEHTA Ul CO3/IaHUSI MEHTAJBHBIX KapT.
MeHnTanbHas KapTa:

CepaeYHO-COCYAUCTAA CUCTEME

nuwesoqn
HeAyAOUYHO-KMLIQYHEIA TRPAKT

KMILIEYHUEK ABEHAUATUNEPCTHAA KMLWKA

Kputepuu orieHMBaHMsI MEHTAIbHON KapThl:
«5» - 8-9 0as10B; «4» - 7 6aI0B; «3» - 5 0aJ1J10B

3 das1a 2 dana 1 6anu
Coaepixanue WNndopmanus Nudopmanus WNudopmarus
IIPEJCTABJICHA B IIPEJICTaBJICHA, HO IIpeICTaBICHA
HIOJITHOM 00beMe UMEIOTCS] HETOYHOCTH | YaCTUYHO
I'padpuueckoe MHorocrynenyaras MHorocrynenyaras IIpocToit «may4ox»
odopmieHHe KapThl | KapTa ¢ Jo0aBJIeHUEM | KapTa
KApTUHOK, 3HAKOB.



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

Hcnonn3oBanue
paSHBIX IIBE€TOB HaA
OIIPENEICHHBIX
BCTBJX.

JlekcuKo-
rpamMMaTu4ieckoe
opopMmiieHUE

Kapra He conepxxut
omr0OK M OIe4aToOK

Kapra He conepxur
rpyObIX
rpaMMaTUYECKUX
OIINOOK WK
OIIEYaTOK, KOTOPbIE
Obl OTBJIEKATIN
BHHUMaHUE YUTATEIS

OT COJICp)KaHHUS

Kapra conepxur Tak
MHOTO IpyObIX
rpaMMaTHYeCKUX
OIKOOK U OIIEYaTOK,
4TO €€ COJEepKaHUE
TPYIHO
BOCIIPUHHUMAETCS

4. PaszpaboTtka rioccapus

Ha3zBanue teMbl

OCHOBHBIE IOHSTHS T€HETHKHA

Pe3yabTaT 00yueHus mo reme

OnuceBaTh 3aKOHOMCPHOCTH HACJIICACTBCHHOCTHU U
N3MEHYUBOCTH

Oo01mue KoMneTeHIuu

OKO02

@®opMyJIMPOBKA 3aJJaHMsI: COCTABHTE TJIOCCAPUI C ONpeaeeHUsIMU 10 TeMe ~OCHOBHBIE
TIOHSATHS TEHETUKA”, UCIIONIB3Ysl MaTEPHAIIbI JICKITUH, YICOHUKHU, CJIOBApPH.

IIpumepHBbIii IepeYeHb TEPMHUHOB:
AnbTepHaTHUBHBIC TPU3HAKU

AJesbHEIE TEHBI
HeannensHble TeHBI

JIOMUHAHTHBIN TPU3HAK
PenieccuBHbIN TTpU3HaK
['oMO3HUTrOTHBIN OpPraHu3mM
['eTepo3uroTHeIN Opranu3m

T'enotun
denotun

JluruOpuiHOE CKpeIIMBaHUE

Yucras nuHus
I'ubpun

HacnenctBeHHOCTD

3menunBOCTH




2.1.2. 3apanus, HanpaBJeHHbIe HA (POPMUPOBaHUE HJIU NIPOBEPKY 3HAHUH

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 nepevyeHb BONPOCOB K GPOHTAIBHOMY ONIPOCY
KaxoBbl criibHBIE U ci1a0ble CTOPOHBI cUCTeMBbI opranudeckoro mupa K. Jluanes?
CdopmynupyiiTe OCHOBHBIE MOJIOXKEHU BOTIOIIMOHHOM Teopun XK. b. Jlamapka.
[Tepeuncnure npeanoChUIKK BOSHUKHOBEHUSI TapBUHU3MA
[Tepeunciute OCHOBHBIE TIOJIOKEHHSI CHHTETUIECKON TEOPUH IBOJTIOITUN

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. IloaroroBKka yCTHBIX COOOIIEHMH C NMPe3eHTanuel

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 COOOIICHHE U MTPE3CHTAIINIO 00 OJHOM
HacJIeICTBEHHOM 3abosieBaHuU U3 niepeuHs. PaboTa BeimonHsaeTcs B mapax. B crpykrype
COOOIIEHUS U TIPEe3EHTAlU He0OXO0AMMO OTPA3UTh:
1. HasBanwue 3a00JieBaHMS
2. Tunwuzanusa 3a0oiieBaHus
a. A) reHoMHOE / TeHHOE / TTOJIMTeHHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIETIICHHOE C
TTOJIOM
CyIHOCTh MyTaIiy (Ha KJIETOYHOM YPOBHE)
Knunuyeckue nposiBieHus 3a00sieBaHus
YacToTa BCTpeyaeMoCTH
Jnarnoctuka
Wcrounuku nndopmanuu.

No o ko

IIpumepHBIi epeYeHb HACIEACTBEHHBIX 3200/1¢eBAaHNH YeI0BeKa




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'emoduus

13. ®enunkeTonypus

DNeMEeHTHI COJIepKaHus

Hamnuue | OtcyrcTBue

TutynbHBIN cnan

Hassanue 3a6o0neBanns

N

Caenenus 00 aBTOpax

JlaHa moJtHast THIH3aIs 3a00JIeBaHUs

[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 nzbexanuie moBTOPEHUS TEM MPE3EHTAIM, MPENoIaBaTeI0 PEKOMEHIYeTC s
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 CpG,I[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 WIN OTCYTCTBHS I100aIbHOTO MOTETICHUS

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 coCTOUT LICHHOCTh OXpaHbl OMopazHoooOpasusi? UTo MpUBOAUT 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 HMHPOPMATHUBHOCTBIO W  OPUTHMHAIBHOCTBIO, ApPTyMEHTHI
MOAKPEIJICHbl YOeTUTENbHBIMU TPUMEpPaMHU.

«4» - JlocTaTOuHO AaKTHUBHOE Yy4yacTHE€ B JMCKycCHH. Jlomyckaercss HE3HAYUTeJIbHOE
OTKJIOHEHHE OT TEMBbl JUCKYCCHUHU. BBpICKa3blBAHME HOCUT OTYACTH TPHUBUAJIBHBIM,
ITOBEPXHOCTHBIN XapakTep. He Bce apryMeHTHI TOJAKPEIUIEHB! IPUMEPaMU.

«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 JIUCKycCHHU. BBICKa3piBaHWE HE COOTBETCTBYET 3aJJaHHON TeMe,
OTCYTCTBYIOT apT'yMEHTHI B TIOJIb3Y KaKoii-1M00 TOUKU 3pEHUS.

JlonosiHUTE/IbHBIE CBEIEHUs [IJIfA MTPenoiaBareJis.

Jlckyccrio MoJiepupyeT NpenoiaBareib. B Havane qUCKycCHU OH 33/1a€T CIIyIATeNsIM
HECKOJIBKO KIJTFOUEBBIX OCTPBIX BOIPOCOB, MOOYXAast X BCTYMUTH B oOcyxaenue. lanee
MTOCTETIEHHO B X0/I€ JUCKYCCUU 00CYXKIAt0TCs BCE MOCTaBICHHbBIE BOMPOCHI, YUaCTHUKU
BBICKa3bIBAIOT CBOE MHEHHUE.

4. O0cy:xneHue 1Mo BONpocam JIeKIuu

Ha3Banue TeMbl JKuzHeHHbIN UK KIeTKH. MuTo3. Meiio3
Pe3yabTar 00yyeHusi no reme XapakTepru30BaTh KU3HEHHBIN [IUKJI KJIETKH
O01mme koMneTeHun OKO02, OK 04

Ilepeuensb BONpPOCOB 1151 00CY KIEHUS
1. Kakue usmeHeHHs B KJIETKE MPEANISCTBYIOT JEICHUI0?
2. Oxapaxtepusyiite (a3pl MHUTO3a M KpPaTKO paCCKaKUTE, KaK MPOUCXOAMUT ITOT
poLecc.

3. B dewm 3axirouaercs OMOJIOrMyecKoe 3HaueHue MuTo3a?
4, Yem MeNo3 oTirMyaeTcs OT MuTo3a?
5. B dewm 3axirouaercs OMoJIOrnyeckKoe 3HaueHue meiiosa?
5. Tect
Ha3Banune TeMbI B3auMmonencTBrue reHoB

OnuceIBaTh 3aKOHOMCPHOCTU HACJICACTBCHHOCTHU U

PesynbTaT 00y4eHus mo reme
W3MEHUYUBOCTH




Ornpenenarb BEPOSITHOCTh BOSHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IPU PA3TMYHBIX
B3aUMOJIEUCTBUSIX T'€HOB

O0mue KOMNeTEeHIHH OKO01, OK 02

Tecr
1. K B3aumMoaeiCTBUSAM aJUICIbHBIX T€HOB HE OTHOCHT:
1) snucras, noaumMepuio, MoAUPHUIUpPYIOlIee ACHCTBUE TEHOB
2) KOOMepaIiio, MHOYKECTBEHHBIN aJlJICTU3M
3) cBepXAOMUHUPOBAHKE, KOMIUIEMEHTAPHOCTh
4) KOIOMUHHUPOBAHKE, TPOMEKYTOUYHOE IOMUHUPOBAHHE
2. TlposiBneHWE Yy TETEPO3UTOT TMPHU3HAKOB, JACTCPMUHUPYEMBIX JBYMS aJUICISIMU
HaOIroAaeTCs pH:
1) cBepXIOMUHUPOBAHUH
2) snucrasze
3) KOJIOMHUHHUPOBAHUH
4) onumepun
3. HacnemoBaHue 4eTBEPTOU IPYIITBI KPOBH OTHOCAT K THITY B3aHUMOICHCTBHSI:
1) KOJOMUHUpPOBaHUE
2) cBepXIOMHUHHUPOBaHHE
3) nmoJiHOE TOMUHHPOBaHHE
4) npoMexyToYHOE JOMUHUPOBAHUE
4. HacnenoBaHue IIMHIIMJUIOBOM OKpacKd Yy KpPOJMKOB KOHTPOJUPYETCS Tpems
amtensmu: A,a u ah. Kaxxnas ocoOp sSBIsS€TCS HOCUTENIEM TOJBKO JIBYX M3 HUX. ITO
puMep:
1) KOMIUIEeMEHTapHOCTH
2) Koorepaluu
3) MHOXXECTBEHHOTO ajlIe/In3Ma
4) nonumepun
5. IlosBinenue HOBOOOpa30BaHUII MpU COBMECTHOM JACWCTBUM JIBYX JOMHMHAHTHBIX
HEaJJIeNbHBIX TE€HOB, KOrJa B TOMO3HIOTHOM WJIM B TE€TE€PO3UIOTHOM COCTOSIHUU
pa3BHUBaeTCs HOBBIM NMPU3HAK, HAOIIOJaeTCA MIPH:
1) KOMIUIIEMEHTapHOCTH
2) Koorepaiuu
3) MOJIHOM IOMUHHPOBAHHUH
4) nelicTBUU T€HOB-MOAN(PUKATOPOB
6. Ecnu oMH NTOMHUHAHTHBIN T'€H MOJABISIET AEHCTBUE JPYTOro JOMHUHAHTHOTO I'eHa, TO
- 3TO MPUMED:
1) pelieccuBHOTO MKCTa3a
2) moaumMepun
3) JOMHUHAHTHOTO SMHUCTa3a
4) MHO>KECTBEHHOTO aJlJIeIu3Ma

Howmep Bompoca IIpaBUIBHBIN OTBET

1 1

2 3




4 3
5 2
6 3

2.1.3. 3apanus, HanpaB/JeHHbIe HA (POPMHUPOBAHNE YMEHHUI U HABBIKOB
1. JlaGopaTopHas padora

[lpn  wm3ydenun  aucuumiauHbel  “buosiorns”  NpeaycCMOTPEHO  BBHINOJHEHHE
1ab0paTOPHBIX padoT:

Tema 1.3. Bbuosoruvyeckn BaKHble XMMHYeCKHe coeauHeHus: JlaGopaTopHas
pabora “Ompenenenne ButamuHa C B mnpoaykrax nurtanus’; JlaGopatopHas pabota
«'unpodunbHO-TUIPO(HOOHBIE CBOWCTBA JIUITHUIOBY.

Tema 1.4. CTpyKTYpHO-(pYHKIMOHAIbHASI OpraHu3anms KJjerok: JlabopaTopHas
pabora «CrtpoeHue KIETKH (pacTeHHs, >XHUBOTHBIC, TPHObI) M KJIETOUYHBIC BKIFOYCHHS
(kpaxMais, KapOTHHOHWIBI, XJOPOIUIACTBI, XpOMOIUTacThl)»; JlaboparopHas paborta
«IIponuiaeMmocts MeMOpaHsbI (IJ1a3MOJTU3, JETIIa3MOJIH3)).

Tema 4.5. BumsHMe COLUHAJBHO-IKOJIOIHYECKHX (PaKTOpPOB Ha 310pOBbe
yesioBeka: JlabopatopHas paboTa Ha BBIOOp: «YMCTBEHHass pPabOTOCIMOCOOHOCTBY» WU
«Bnmustue abnotndeckux (DakTOpOB HA YEIOBEKa (HU3KHE M BHICOKHE TEMIIEPATYPHhI )»

Tema 6.1. OcHOBHBIEC MeTOABI OHOIKOJIOTHYECKUX HCCIeI0BAHUM

JlaGopaTopHast pabora Ha BBIOOp TO MUHHU Tpymnmnam: «BiusHME TeMmmepaTypsl Ha
pocta U (PU3HOJOTHYECKYI0 AaKTUBHOCThH APOXIKEBBIX KJIETOK»; «BiMsHHME yrieBoJoB Ha
pocta ¥ (PU3MOJOTHYECKYIO AKTUBHOCTH IPOACKEBBIX KIETOK»; «CodeTaHHOE BIIUSHHE
TEeMIIepaTypbl ¥ YTIE€BOAOB Ha pOCTa U (PU3HOJIOTMUECKYIO0 aKTUBHOCTD JIPOMKIKEBBIX KIETOK)»

OobopynoBanue Jaboparopuu W padouynx MecT JadOPaATOPHU:MUKPOCKOIIBI,
CeKyHIOMEp, TOHOMETp, JiaboparopHas nocyna (MPOOUPKH, IMOJICTABKU Il MPOOHPOK,
MUHIICTHI, TIECOK, CTYIKH C MECTHKAMH, MPEJAMETHbIE M TIOKPOBHBIC CTEKIIA, CTCKJISIHHBIC
MMaJOYKH, TMpenapoBajibHbIe WIJbI, (GUIbTpOBadbHAss Oymara (candeTku), CTaKaHbI)
TUIEPTOHUYECKUN pacTBOp Xjiopuaa Hatpus, 3%-HbIi pacTBOp MEpOKcHUIa BOJOPOAA,
pacTBop HoJia B HOJMCTOM KalluH, TJIMIEPUH, KIIyOHH KapToders, JIMCT 3J10/eH KaHaICKOH,
TUI0J] PSIOMHBI OOBIKHOBEHHOM (PsIOMHBI MJIM TOMATa), JIYK Permvarhiif, pa3BeJCHHbIC B BOJIC
TIPOKIKH).

JlaGopaTtopHas pabota

Ha3Banue Tembl CTpyKkTypHO-(GYHKIMOHATIbHAS OPraHU3aLMs KIETOK

Paznuugath CYHICCTBCHHBIC ITPU3HAKU CTPOCHUA KIICTOK
OpraHru3MOB pa3HbIX HAPCTB JKHUBOM pUupoabl
HpOBO,Z[I/ITL Ha6J'IIOILeHI/Ie KIICTOYHBIX CTPYKTYpP U UX
W3MEHEHHUH C IOMOIIBIO MHKPOCKOIIa

PesynbTaTt 00y4eHus mo reme

O0mue KOMIEeTEHIHH OKO01, OK 02, OK 04




Jlaboparopuas padota «CTpoeHHE paCTUTEILHOM, )KUBOTHOMN, TPHOHON KIICTKI

[{enb pabOTHL: 3aKPEMTUTh YMEHUE TOTOBUTh MUKPOIIPEIAPAThl U PACCMATPUBATD UX O
MHUKpPOCKOIIOM, HAXOJIUTh OCOOEHHOCTH CTPOEHUS KJIETOK Pa3IU4YHbIX OpPraHU3MOB,

CpPaBHMBATh UX MEX]Ly COOOM.

1.Bomopocs! i gonycka K 1adoparopHoii padboTe.

1. HazoBHTE OCHOBHBIE YaCTH MUKPOCKOIIA M OTIMIIUTE WX (DYHKIINH.
2. Yto Takoe nmpeaMeTHOE U MOKPOBHOE cTekia? J{Jis yero oHu HyKHBI?
3. [lepeuncnure OCHOBHBIE MpaBuiIa pabOThl C MUKPOCKOTIOM.

2.IIpoBeeHNE OIILITOB

O6opynoBaHue U ocyaa

Marepuansl 1 peakTHUBbI

. dunpTpoBasibHAs Oymara (canderka)

. CTepuIbHBIN MITIATEIb

1. MuKpocKombl 1.Bona

2. IlpeaMeTHbIE ¥ TOKPOBHBIE CTEKJIA 2. Pa3BeieHHBIC B BOJIE IPOYKIKH
3. CTeKJIsHHbIE NAJII0YKU 3. JIyk peruaTseiit

4. Crakassl

5

6

AJTOPUTM TIPOBEACHUS pabOTHI

Bonpocsl 1 3aganus

e 1. U3yueHue cTpOeHNsI paCTUTEIbHOM
KJIETKH
1.1. CHATH C BHYTpEHHEN MOBEPXHOCTH MSACUCTOMN
YellyH JIYKOBHIIbI TOHKYIO IJICHKY — SMHUIIEPMY;
e 1.2. [ToMecTuTh KycOUYEK SMUAEPMBI Ha
MIPEeIMETHOE CTEKJIO B KAIUTIO BOJBL;
e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpeTh KJIETKHU SIUIEPMBI 11O/T
Pa3IMYHBIM YBEIHUYEHUEM MUKPOCKOIIA

Onpenenure GopMy KIETOK,

e Haiigure sinpo, Bakyosu, 000104YKy
KJICTKHU.

e 3apuCyiiTe HECKOJIBKO KIIETOK
AMUAEPMBbI, 0003HaYMB Ha PUCYHKE:
LUTOILIa3MY, PO, BAaKyOJIH,
000JI0YKY KJIETKH

2. U3yueHue cTpOeHNs ;KUBOTHOM KJIETKH

2.1. IlpoBecTr CTEpUIIbHBIM IIIATENIEM C JIETKUM
Ha)XUMOM 110 HEQY WIIH TI0 JIeCHAM;

2.2. HanecTtu KarieJbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccmoTpeTh mpenapat npu 00IbII0M
YBEJIIMYEHHUH C MIPUKPBITON quadparmoit
KOHJICHCATOPA.

PaccMoTpuTe Ha KOHYHMKE IITIATEIIS B
KareJIbKe CIIFOHBI CIYIICHHBIC KICTKH
SIUTEINS
PaccmoTtpuTe Ha penapare oTAeIbHbBIC
KPYIHBIE IIOCKUE KIETKH HEeTPaBUIbHON
¢dbopmbl. bosbIas 4acTh KIETOK MEPTBHIC,
MO3TOMY B HUX XOPOIIIO 3aMETHO SI/PO.

e 3apucyiTe HECKOJIBKO KIIETOK,

0003HaYbTE SIIPO U IIUTOILIA3MY.

3. U3y4eHne CTPOCHH KJICTKHU APOKKeH
(rpudsbI)

3.1. IIoMecTUTh CTEKIITHHOM MaJI0YKOM KaIuIio
pacTBopa ¢ Ipox:KaMH Ha IPEIMETHOE CTEKIIO;
3.2. HakpseITh €€ NOKpOBHBIM cTeksIoM.Ecin ectb
W3JIMILIKY )KUIKOCTH, YIAIUTE €€ C IIOMOIIBIO
¢bmibTpoBaNbHOM Oymaru (canderkn);

Haiinure npoxkeByro KIETKY,
paccMOTpeTh ee GOpMY U OTJIENIbHBIE
YacTH.

3apucyiiTe HECKOJIBKO KIIETOK, CAEJIaiTe
MOATHCH.




3.3. PaccMoTpeTh npenapat 1noj MUKpOCKOTIOM

HToroBasi KOHTPOJILHAS YACTh JIA00PATOPHOI PA0OTHI(BBINOJIHUTH MHUCHMEHHO):
1. W3 xakux OCHOBHBIX YaCTE€H COCTOUT J1t00ast KieTka?
2. Yro obmiero umeeTcs B CTPOCHUU PACTUTEIBHOM U )KUBOTHOM KIIETOK?
3. UeMm pazmu4aroTCs 3TH KICTKH?
4. Yem 0OBSCHHUTH, 4YTO, OyydH YCTPOCHHBIMHU TI0 €IMHOMY IUIaHY, KJIETKH BeChMa
pa3zHooOpa3HbI 1o Gopme u pazmepam?




2. HpaKTHRO-OpI/IeHTHPOBaHHLIe PacCuY€THLIC 3aJaHUA

Ha3Banue Tembl [omynsus, cooOmecTBa, IKOCUCTEMBI
OnuceIBaTh CBSI3b MEX]Ly OPraHU3MOM U CPENIOi €ro
PesyabraT 00yuenus mo reme oburaHus
YcTaHaB/IMBaTh CBSA3b CTPYKTYPHI U CBOKCTB SKOCHCTEM
O0mMe KOMIeTeH NN OKO01, OK 02, OK 07

HazBanue 3aganus: Pacuer cpoka ucuepnaHusi IPMPOJAHbIX PeCypcoB

®abyna: Pa3BuTue 4enmoBEYECKOTO OOIIECTBA HEBO3MOXHO 0€3 B3aUMOJCHCTBUS C
npupoAoil. JIo HEKOTOpOro BpPEMEHU OTPUUATEIbHBIE MOCIEACTBUS XO3AMCTBEHHOWM W HHOU
NESTETPHOCTH  YEJIOBEKAa  KOMIIEHCHPOBAIM  CIHOCOOHOCTBIO  MPHUPOAHBIX  CHUCTEM K
camoBoccTaHoBieHHI0. Ho Kk cepeaMHe aBaaIaTOTO CTOJETHS CHUTYyalldus W3MEHUJIACK:
OKpYXKarollasi MpUPO/IHAsI Cpe/ia yKe HE B COCTOSITHUM KOMIIEHCUPOBATh MOJHOCTBIO MOCIIEICTBHS
BO3JICUCTBUSI POCTa YUCJICHHOCTH JIOJCH M pACIIUPEHHUs TPOU3BOJCTBA. 3arps3HEHBI BOJA,
BO3/YyX, pacTeHHs, BBINAJAIOT KUCJIOTHBIC JOXKIH, DJPO3UsS  BBIBOJUT TOYBHI U
CETHCKOX03SUCTBEHHOTO 000POTAa, MOJISPHBIC JIBJIBI TAIOT M3-3a MOTEIUICHHS KJIIMMAaTa, NCUYe3ai0T
MHOTHE BHUJIbI JKUBOTHBIX M PACTEHUN, HAceleHHE MPHOOpEeTaeT XpOHUYECKHEe 3a00JIeBaHUA,
pacté€r cMepTHOCTh. CyIIECTBYIOIMIHUE Ce€WYac MHTEHCHBHOCTH AHTPONOTEHHOTO BO3JEHCTBUS
BEJIET HaITy MJIAHETY K UCTOIICHHIO U JIeTPaIallHH.

3ananue:O1ieHUTE CPOK HCUEPHaHUsS MPUPOTHOTO pPecypca, €ClI HM3BECTEH YPOBEHBb
TOOBIYM pecypca B TEKYIIEM TOJy, a MOTpeOJeHHne PEeCcypcoB B MOCIEAYIOIIME TOAbI OynaeT
BO3pAacTaTh C 3aJJaHHOW CKOPOCTBIO MPUPOCTA E€KEToJHOro moTpediieHus. Kakoil mpupoaHbIi
pecypc UMeeT caMblii JOJITUA CPOKUCYEPTAEMOCTH U KAKOW — HAUMEHbBIITNI ?

Nudopmanms, HeoOXoqumast Uik perieHus:

Tabnuna 1
Pecypc 3anac pecypca Q, | JloOGwrua pecypca (, [Tpupoct 06bema
MJIPJI.T MJIPZI T /TOJT noTpebaeHus
pecypca TP, % B ron
Kamennsriit yroJp 6800 3,9 2
[Tpupoanblii ra3 280 1,7 15
Hedrp 250 3,5 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menn 0,60 0,008 1,7
Hunak 0,24 0,006 1,3




Caunen 0,15 0,004 2,2

AimroMuHui 12 0,016 1,6

Ypan 300 0,2 2

Jli1g pacueTa BOCIIOJIb30BaThCsl POPMYIION CyMMBI YJIEHOB psiJia TEOMETPUUECKON IPOrpPecCUuu

Q= = 1)

rae Q — 3amac pecypcos, q — rojoBasi 1o0br4a pecypca, TP — nmpupoct notpedienus pecypcea, t —
YHCIIO JIET.

JlorapudmupoBanue BblpaxeHus i1 Q gaer cienyromyro ¢GopMyny A pacdera cpoka
ucyepnaHus pecypca

QTP
_ ln(q.100)+1 2
b= (Y @)
100
3. Pemuenue 3aaau
HasBanue TemMbl 3aKOHOMEPHOCTH HACJIEAOBaAHUS

OnuceiBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
U3MEHUYUBOCTH
Pe3yabTar 00y4yeHusi mo reme Onpenenars BEPOSITHOCTh BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB IIPH MOHO-, -,
NOJIMTUOPUIHOM U aHAIM3UPYIOIIEM CKPEUMBaHUU

O01mme koMneTeH OKO02, OK 04

(DOpMy.]'II/IpOBKa 3aaaHus: peUInTE 3aJla4yr, COCTaBUB CXEMbI CKPCIIWMBAaHUSA

3amanue sBIACTCS MPOGECCHOHATBHO-OPUECHTUPOBAHHBIM. 3a/laudl I CTYACHTOB
MoAOUPAIOTCS B COOTBETCTBUU C 00BEKTOM M3ydeHus “Pactenus”, “KuotHsie” mnu “Yenosek™.
[Ipumep 3amau uig cTyAeHTOB, oOy4aroniuecs: mpodecCuu/CneluaaTbHOCTA CBSI3aHHOM C
o0BbekTOM n3ydeHus “YemnoBek™:
3amaua 1. YV denoBeka anbOMHU3M M CHOCOOHOCTH MPEUMYIIECTBEHHO BIAJETh JIEBOM
PYKO# — peliecCCUBHbIE PU3HAKU, HACIEAYIOLUMEecs He3aBUCUMO. KaKoBbl T€HOTHUIIBI POJUTENEH
C HOPMAaJbHOW MUTMEHTAIMed W BIAACIOIIMUX IPABOM PYKOH, €ClM Yy HUX POIMiIcCA PeOSHOK
aJILOMHOC U JIeBIIa?
3anaya 2. Y yenoBeka MpaBOPYKOCTb TIOMUHUPYET HAJl I€BOPYKOCTHIO, KAperia3oCTh HaJl
romy6oria3octbio. ['omyOornasbpiii mpaBilia )KEHUICS Ha Kaperyia3oi mpasiie. Y HUX POJIUIOCH
JBOE JeTed — Kaperiasblil JieBllla W ToiyOoriaselii mpaBma. OT BTOporo Opaka 3TOro ke
MY)XUYMHBl C Kaperjia3od MpaBIIOd pOAUIIOCH JAEBATh Kaperjlasblx JAETe, OKa3aBIIUXCS
npaBiamMu. OnpenenuTs TeHOTUITBI MYXYHHBI U 00€UX JKESHIITUH.
3agaua 3. VY Iletn u Camm kapue riasa, a y ux cecTpel Mamu — rosyosie. Mama 3Tux
JeTell TonyOoriaszas, XOTsS €€ POAUTEeNd MMENu Kapue ria3a. Kakoil mpusHak TOMUHUpPYET?
Kaxoii uer rna3 y nansl? Hanummure reHOTUIBI BCEX NEPEUNCIECHHBIX JIUII.

Kpurepuu orieHuBaHUs



“5” - BCe OTBETHI BEPHBI

“4” - momyIeHa oJHa OIMOKa

“3” - momyIieHsl 2 OMMOKU

“2” nomymiensl 3 u 60s1ee omMOOK WM paboTa HE BBHITIOJTHEHA

4. Keiic Ha anau3 nHpopMannu

Ha3Banue Tembl buorexHonoruu B MeauIMHE U (hapMaruu
AHanu3upoBaTh ITUUECKUE ACHIEKThI COBPEMEHHBIX
Pe3yabTaT 00yueHus mo reme MCCIIeI0BaHUM B 00JaCTH OMOTEXHOJIOTHH U
T€HETHYECKUX TEXHOJOTUMN
O0mue KOMNeTEeHIUH OKO01, OK 02, OK 04

Keiicel ncnonp3yroTcs B Ka4eCTBE OLIEHOYHOTO MEpPOIpuATUs B paszaene 5 “buonorus B
KU3HU’, KOTOPBIA SIBJISIETCS NMPUKIATHBIM MOJYJIEM M COCTOMT M3 JBYX vacted. Tema 5.17
“BHOTEXHOJIOTHH B JKU3HHU Ka)X0T0” M3y4alOTCS HE3aBHUCHMO OT MpodeccHuil/criennanibHOCTeN
oOyJarommxcsi, TemMa 2 sBiseTcs MNpodeCcCHOHANIBHO HANpPaBICHHOW | TOJAOUpAIOTCS B
3aBUCHMOCTH U NMPO(ecCHOHANBHOI HAalIPaBIEHHOCTH.

[IpuBenem npumep ketica k Teme 5.2.1. “buoTtexnonornu B MeuIuHe U papmanuu’

@opMyIHpOBKa 3aJaHUS:

buoTexHoNOrMs — KOMIUICKCHAs HayKa, HalpaBJICHHas Ha TIOJIyYEHHUE IIeJIEBOTO
MPOAYKTa, C TIOMOIIBIO OHOOOBEKTOB MHUKPOOHOTO, pAaCTUTEILHOTO W  JKMBOTHOTO
MIPOUCXOKICHUS.

MenuiuHckass OMOTEXHOJIOTHSI — OTPacib, IeJIb KOTOPOM CO3/aHHUE TUArHOCTUYECKHX,
npodUIAKTUYECKUX WIICUEOHBIX TMpernapaToB, OHA HW3y4aeT BO3MOXKHOCTH HCHOJIb30BaHUS
MHUKPOOPTaHU3MOB, MJIsi TIOJy4E€HUS aMHHOKHUCIIOT, BUTAaMHUHOB, ()EPMEHTOB, aHTHOWOTHKOB,
OPraHM4eCKUX KUCIOT.

Caxapnblii 1uabeT — 3To 3a0oJieBaHME OOMEHA BEIIECTB, TP KOTOPOM B OpraHU3Me He
XBaTaeT MHCYJIMHA, a B KPOBH TOBBIIIACTCA cofiepkanue caxapa. CoaepkaHue caxapa B KpOBU
HEO0OXOMMO IJI1 HOPMaIbHOTO ()YHKITMOHUPOBAHKS KIIeTOK. HCYIIMH, KOTOPBIN BhIpaOaThIBAET
MOJDKEITyIoYHasl JKejae3a, 00ecleuyrnBaeT NMPOHUKHOBEHHE TJIIOKO3bl B KIETKH, HO HWHOTIA
MPOUCXOAUT COOM BBIPAOOTKM MHCYJIMHA M KJIETKAa HE IMOJy4aeT HEOOXOJUMOTO IHTaHWs, a
caxap HaKaIllJIMBAaeTCs B KPOBU. DTO MPUBOJUT K BOSHHMKHOBEHHIO CaxapHOro auabera pa3HbIX
TUIIOB, OJIMH U3 KOTOPBIX SBJISIETCS MHCYIMHO3aBUCUMBIM. [Ipy TakoMm Tume caxapHoro auabdera
3a00JIeBIINH JOJKEH BCIO )KU3Hb BBOJUTH C€0€ MHBEKIIUU MHCYIIMHA.

[To nmanubM ctatucTuku, B 2014 1. KommuecTBO OOJIBHBIX CaxapHBIM JHA0ETOB B
Poccuiickoit denepanuu coctaBuiio 387 MiH 4enoBek. [lo HEKOTOpBIM AaHHBIM dTa IUdpa
Ka)KJIbIi TOJ1 yBennuuBaercsa Ha 5%.

3amanue: HaWAUTE U MPOAHATU3UPYITE pa3InYHbIe UCTOUHUKH HHpOpMauu (HayyHas U
yuyeOHO-Hay4yHas JTUTEpaTypa, cpeAcTBa MaccoBoi mHpopmanuu, cetb MHTEpHET U apyrue)no
Teme Kkeiica. OTBeTbT€ HAa BONPOC HA OCHOBE HaWAEHHBIX JaHHBIX: C 4YeM CBsA3aH pPOCT
3a00JIeBa€MOCTH  CaxapHbIM IUa0ETOM Cpelud B3pOCIOTrO0 HACEIeHHs W OMOJIOKEHHE
3aboneBanus? Kakue Mepbl NpoGUIAKTHKU caxapHOro auabera MOXHO peann30BaTh B
MOBCETHEBHOM JKU3HU KaxKJ1I0My M3 Hac? Kak pa3BUBanoch NPOU3BOJICTBO UHCYJIMHA U C KAKUMU
STUYECKUMH HOPMaMHU MIPH 3TOM CTAJIKUBAIUCh YU€HbIE?

[ToaroToBbTE YCTHOE COOOMICHHUE C IIPE3CHTANNeH, B KOTOPOM HEOOXOJUMO OTPa3HTh:

1. CaxapHblii tnabeT — MPUYHHBI, CHMIITOMBI, IMarHOCTHKA U JICUCHHUE;

2. PacmpocTpaHeHHOCTh caxapHOTro auadeTa Cpelad HAaCeJCHUS CBOEro perdoHa 3a
NOCJIEIHAE TPH TOJa, MPOAHATH3UPOBAB HAyYHbIC MyOJMKAIMU M CTATUCTUYECKYIO OTYETHOCTD



(B TOM ymcIe 0TUeTHl ['0Ccy1apcTBEHHOTO peecTpa caxapHoro quadera);

3. PacmpoctpaneHHOCTh caxapHOTro nuadera cpeau HaceneHus: Poccuiickoil denepanuu
3a TMOCIEAHWE TPU TOJa, MPOAHATU3UPOBAB HAyYHbIE IMYONUKAIMM M CTATUCTUYECKYIO
OTYETHOCTH (B TOM YHCIIE OTUETHI | '0CyIapCTBEHHOTO peecTpa caxapHoro quadera);

4. IlpeamnonaraeMble TPUYMHBI U3MEHEHHUs 3a00JICBAEMOCTH CaxapHbIM JUA0ETOM M UX
000CHOBAHUE;

5. Bo3zMosxkHbIE TPOPUIAKTUUECKIE MEPOIIPUSITHS;

4. Meto/1bl IOTY4YEHUS UHCYJINHA;

5. Otpa3ure 3THYECKUE aCMEKThl HCHOJb30BaHUS OMOTEXHOJOTHI MPHU MPOU3BOJICTBE
UHCYJIUHA.

JI71st co3anmsi KaueCTBEHHOM MTPE3eHTalMM HEOOX0IMMO COOTI0OIaTh Psiji TpeOOBaHUI:

Oo06r1mue 1. TlpesenTanus n0JKHA HAYMHATHCS C TUTYJIBHOTO Claifzia, Te

TpeOoBaHUA yKa3bIBaeTCsl TEMa, CBEJICHUS 00 aBTOPE U T.II.

2. Ha cnaiinax He0OX0IMMO pa3MeniaTh TOJIBKO TE3UCHI, KITFOUEBBIC

ClI0Ba, TpauuecKre MaTeprabl (CXeMbl, pUCYHKH, TaOIHIIbI, POTO

U T.OL).

Hcnonb3oBaTh eAMHBIN CTUITH O(POPMIIEHUS.

4. KonuuecTBO Clal0B JOHKHO OBITH JOCTATOYHBIM JUISI PACKPBITHS
TeMbI, HO He Oosee 20-TH.

w

HIpudTer 1. Crnemyer WCIONB30BaTh CTaHJIAPTHBIC, TUPOKO PACIIPOCTPAHECHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, TimesNewRoman,
Calibri u ap.;

2. Pasmep mpudra /st 3aroJIOBKOB — HE MeHee 24, it nHbopMaIuu
He MeHee 18.

3. He pexkomeHyeTcst HCIIOJIB30BaTh Pa3HbIE TUIBI MIPHUQPTOB B OJHOM
MIPE3CHTAIHH.

4. Jlns BbAeNCHUS WHQPOPMALUU CIEAYET HWCIOJIb30BATh IKHUPHBIN
HIPUQT, KYPCHB HITH TIOAYEPKUBAHUE.

5. He 3moynoTpebsaTh nmponucHbIMU OyKBaMHu.

don 1. JKenaTelpbHO MCIIOJB30BaTh OI[HOTOHHBII\/'I (1)OH HEAPKHUX IMAaCTCIIBHBIX
TOHOB.
2. I[J'Iﬂ (bOHa MMpECANIOUYTUTEIIBHBI XOJIOAHBIE TOHA.

Hcnons3oBanne 1. Ha onmnom cnaiine pekoMeHIyeTcsi HUCIONb30BaTh He Ooee 3-x
BETa IIBETOB: OJWH JJIs (JOHA, OJMH IS 3ar0JIOBKA, OJIUH JIJIs TEKCTA.
2. Jlnsa poHa u TEKCTa UCIIOIB30BaTh KOHTPACTHBIC IBETA.

[IpencraBnenue 1. PexomMeHayeTcsl UCIOJIB30BATh KOPOTKUE CIIOBA U MPEATOKEHHUS.
uHdopmanuu 2. MuHUMU3HPOBATH KOJIMYECTBO MPeIoroB, Hapeuuii,
npuiiaraTeabHbIX.

3. 3aroioBku JAOJIKHBI TPHUBJICKAaTh BHUMAHUC ayAUTOPHU.

O6Bem He crouT 3anonHATh OJMH claiij CAMIIKOM OOJBIIMM OO0BEMOM
uHpopMaIuu UH(pOpMALIUKU: JTIOM MOTYT €IMHOBPEMEHHO 3allOMHUTh HE OoJiee Tpex
(akTOB, BBIBOJIOB, OIIPEICIICHUIH.

5. Y4eOHoO-ucc1en0BaTEIBCKUH NIPOCKT

HasBanue TeMbl buoskonorunueckuii OKCIICPUMCHT




[TpoBoANUTE OMOIKOIOTUYECKUN IKCTIEPUMEHT
[TnanupoBaTh OMOIKOIOTUYECKUN IKCTIEPUMEHT
PesyabTaT 00yueHus mo reme HHuTteprpeTupoBaTs pe3ynbTaThl IPOBEIECHHOTO
OMO03KOJIOTHUECKOT0 IKCIEPHUMEHTA C UCIIO0Ib30BaHUEM

KOJINYECTBEHHBIX METOJOB

O0mue KoMIeTeHI U OKO01, OK 02, OK 04, OK 07

VY4eOHOo-HuCcCae10BaTeNbCKUI  IPOEKT  ABJSETCS  OCHOBHBIM  CIOCOOOM  OLIEHKH
pe3yiabpTaToB 0O0y4eHHus, CHOPMHPOBAHHBIX y OOydaroOmMXCS B XOJ€ OCBOSHHS pasaena 6
“BH03K0JIOTUYECKUE UCCIEA0BAHNS .

Cpemy paznMUHBIX TEXHOJIOTHH MPOEKTHOE OOydeHHe 00JajaeT psAIoM MPEeUMYIIeCTB:
MO3BOJISIET ~ OOydaromeMycs  CaMOCTOSITETIbHO (P KOHCYJNBTaTHBHOW  TOJIEPIKKE
npernojaBaTesis) A00bIBaTh 3HaHUA, padoTas ¢ MHOTOUMCIEHHBIMU UCTOYHUKAMH MH(OpMalny,
npubopamMu ¥ J1abOpaTOpHBIM O00OPYAOBaHMEM, M OJHOBPEMEHHO B JI€JIOBOM OOIIEHUU C
OJTHOTPYIITHUKAMH Pa3BUBAaTh KOMMYHUKATHBHBIC YMEHHS U HABBIKU.

Jnist yaeOHO-HMCCIeIoBaTeNbCKOTO MPOEKTa B paMKax OMOJIOTHMHM Hanbojee ONnTHMalbHa
rpymnmnoBas popma paboThl HaJ TPOEKTOM.

Tembl  yueOHO-HMCCIIEZIOBATENBCKOTO — MPOEKTa, NPUBEICHHBIE HIDKE,  SBISIOTCS
MPUMEPHBIMH B MOTYT OBITH MOJIEPHHU3UPOBAHBI MO/ PETHOHAIBHBIE OCOOCHHOCTH U C yIETOM
MOJTy4aeMo# yJamuMucs npodeccueit (CneruaibHOCThIO):

[TpumepHbIe TeMaTHKH y4eOHO-HCCIIE0BATEIBCKOTO MPOCKTA!

1. Ouenka kagecTBa aTMOC(EPHOTO BO3IyXa

2. OreHKa Ka4ecTBa MOYB METOIOM (PUTOTECTUPOBAHUS

3. Onenka kayecTBa BOJI IOBEPXHOCTHBIX BOJJOEMOB IO OPraHOJIENTHUYECKUM
1 (PU3UKO-XUMHYECKUM CBOMCTBaM

4, Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIIUX PACTCHUH

5. Brnusinue coneBoro 3arps3HeHUs Ha POCT U Pa3BUTHE CEMSIH BBICIIMX
pacTeHui.

CtpykTypa yueOHO-UCCIIeI0BATEIHCKOTO IPOCKTA BKITIOYACT IISITh OCHOBHBIX ATalla.

OCHOBHBIC IIard TEPBOTO 3Tara BHINOJHEHUS TPOEKTa: O0OOCHOBAaHUE AaKTYyaJlbHOCTHU
BBIODaHHOW TEMBbI, BBISIBJICHHE MPOOJIEMBI HCCIICAOBaHUS, (OPMYJIUPOBAHUE THUIOTE3BI,
MOCTAHOBKA IIEJIM U 3a/1a4 UCCIIC0OBaHUs, BBIOOD METOJIOB MCCIIEIOBAaHMUS, BEIOOP TOUYEK 0TOOpA
npo0d Ha TEPPUTOPHH HCCICIOBAHUS, OIpeaeieHHe (OPMbI MPEICTABICHHUS PE3yIbTaTOB
HCCIIEIOBAHUS, OTIPE/ICIICHUE 3TATIOB U COCTABJICHUE TNIaHA UCCIICIOBAHUSL.

Bropoii stan Britoyaer B ceOsl MOATOTOBKY HEOOXOJMMOU MOCYIbl U Marepuaia Juis
AKCIIEPUMEHTA, TPOBEACHUE IKCIIEPUMEHTA, TIEPUOMUECKYIO IPOBEPKA TCUCHUS IKCTICPUMEHTA/
cOop Marepuaia B BBIOpaHHBIX TOYKaX 0TOOpa mpoo.

B nmepwoxm Tperbero dTama MpOBEACHUS  OMO3KOJOTMYECKOTO  HCCIICAOBAHMUS,
oOyyJaronuecs OJy4aroT MEPBUYHBIC SKCIICPUMEHTAIbHBIE JaHHBIC, IPOBOJIST CTATUCTUYCCKYIO
00paboOTKy MOJYYECHHBIX JAaHHBIX, MPOBOJAAT AHAIN3 PA3JIMYHBIX HMCTOYHHUKOB HH(pOpMAaIuu B
pamMKax TeMbI IPOEKTa.

Ha getrBeprom 3tare, oOy4aromnrecs BBISIBISIIOT 3aKOHOMEPHOCTH MEXIY HCCIEAYEMBbIMU
oOBeKTaMu, MmpoleccaMu U SBIECHUSMHU, (HOPMYITHPYIOT BBIBOABI M pa3pabaThIBAlOT MPOTHO3HI,
MPOBOJAT OIEGHKY KayecTBa HCCIeNyeMoro OOBeKTa MO pe3ylbTaTaM OHOIKOJIOTHYECKOTO
aHanms3a.

Ha 3aBepmiatoiiem stamne mpoBoAuTcs oQopmiieHHE Pe3ylbTaTOB BBIMOTHEHHS Y4eOHO-
HCCIIEIOBATENICKOTO MPOEKTa B COOTBETCTBHU C 33JaHHBIMU TPEOOBAHUSAMHU W TIPEJCTABICHUE
PE3yIbTATOB HA 3aIUTE MPOEKTA.

[IpuBenemM mipuMep OMUCAHUS DOTAlOB BBIIOIHEHUS Y4eOHO-UCCIIEOBATENHECKOTO
MPOEKTA:

YBaxaembie cTyaeHThl! B paMkax mpoekTta BaM HEOOXOOUMO TPOUTH TMSATH 3TAroB



paboThl Haa y4eOHO-HCCIIEAOBATEIILCKAM MPOEKTOM OT BBIOOpa TEMBI 10 MYOJIMYHOM 3alUThI
IIOJIyYEHHOTO pe3yJIbTaTa.
Ha nepsom srane:

- chopMupoBaTh KOMaH/Iy IpoeKTa (2-3 uenoBeka);

- BBIOpaTh TeMy y4eOHO-HCCIIE0BATEILCKOTO MTPOEKTA;

- 000CHOBaTh aKTyalbHOCTb BHIOPAHHOW TEMBI;

- BBISIBUTH MPOOJIEMBI HCCIEIOBAHUSA, CPOPMYITUPOBATH TUIIOTE3Y;

- momoOpaTh METOIBI HCCIIEIOBAHUS B pAMKaX CBOETO MPOEKTa;

- BbIOpaTh TOUKH OTOOpaA POO HA TEPPUTOPUHN UCCIIEAOBAHUS

- chopMyaHpOBaTh LIENU U 3a/1a41 UCCIICTOBAHMS,

- COCTaBUTh IUIaHA UCCIICOBAHHUS.

Ha BTopom stane:

- MOJArOTOBUTH HEOOXOIUMYIO MOCYLy U MaTepuasa Jijisl SKCIIepUMEHTa;

- MPOBECTH 3KCIIEPUMEHTA, IEPHOJUUECKU ITPOBEPSS €ro TeueHue (mpu
JUINTEIbHON MTOCTAHOBKE OMbITa)/ cCOOpaTh MaTepuall B BHIOPAaHHBIX TOUKAX
oTO0pa mpoo.

Ha tpetsem stane:

- TIOJIyYHUTbH MEPBUYHBIC IKCIIEPUMEHTAILHBIC JTaHHbIC;

- TMPOBECTH CTaTUCTHUYECKYIO 00pabOTKY MOITYYEHHBIX JAHHBIX;
Ha weTBeprom sramne:

- BBISIBUTH 3aKOHOMEPHOCTH,

- copMynIHpoBaTh BBIBOBI U AAaTh MPOTHO3 WJIM OLIEHKY Kaue€CTBA UCCIIEyeMOTO
o0BeKTa Mo pe3yabTaTaM OHO3KOJOTUYECKOTO aHAIN3A.

Ha 3aBepatoiem sramne:

- 0(hOpMUTH Pe3yNIbTaThl BBINOJHEHHS y4eOHO-UCCIIEJ0BATENBCKOTO MPOEKTa B
COOTBETCTBUHU C 33JJaHHBIMU TPEOOBaHUAMY;

- IOATOTOBHUTBH YCTHOE COOOIIEHUE U IPE3EHTALNIO;

- INPEJICTaBUThb PE3YJIbTAThl BBINOJIHEHHS y4eOHO-MCCIIEI0BATENBCKOIO IIPOEKTA Ha
3aluTe.

IIpumep BBINIOJIHEHUS IPOEKTA!

Ha3zBanue mnpoekrta: OneHka KadecTBa aTMOC(EPHOrOo BO3JIyXa II0 XBOE COCHBI
OOBIKHOBEHHOH.

IIpoGsema wucciegoBaHMsA: OIPEICICHHE MCTOYHMKOB 3arps3HEHUs BO3AyXa Ha
TEPPUTOPUN HACEJICHHOIO IIyHKTa Ha OCHOBAaHUM IIPOBEIEHHUS DKCIIPECC-OLIEHKH KadyecTBa
BO3/lyXa II0 COCTOSHMIO XBOM COCHbI OOBIKHOBEHHOW C OIIpeJelieHMeM Kilacca 3arps3HEeHus
BO31lyXa.

Ienp mnpoekrTa: oONpeNeNUTbh 30HBI DPA3HOW CTENEHU 3arpsA3HEHMs, C YKa3aHHEM
UCTOYHHKA (MCTOUHUKOB) 3arpsi3HEHUSL.

3anayu npoekra:

1. BeiOpaTe TeppUTOPHIO UCCIIEJOBAHUS U TOUKHU OTOOpA MaTepHuaa;

2. IIpoBecTH OLIEHKY OBPEKAEHHUS U YCHIXaHUS XBOM;

3. OnpenenuTs Kinace 3arpsa3HEHNs BO3/1yXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHHs BO3]yXa, HAa KOTOPOH OTMETHUTh 30HBI Pa3HOU
CTETICHU 3arpsi3HEHUS BO3/yXa U UCTOUYHUKH 3arps3HEHMS;

5. IloAroToBUTH U MyOIMYHO 3aLUTUTH PE3YJbTAThl IPOEKTA B KOMAH/IE.

Pe3yabTaT NpoeKkTHOM padoThI 00y4aromerocs:

Kapra cTenenu 3arps3HeHHOCTH aTMOC(HEPHOTO BO3AyXa Ha TEPPUTOPHU UCCIICAOBAHUS C
yKa3aHUEM MCTOYHUKOB 3arps3HEHMSI; IPE3ECHTALMS PE3YIbTATOB UCCIEA0BAHNUS.

®opma npeacTaBieHus: pe3yJbTAaTOB POCKTHON padoThI:

3aluTa NpoeKTa C UCIOJIb30BAHUEM CPEJCTB BU3YyAIN3allMH U AEMOHCTPALIUU IPOAYKTA.

BbinosiHeHHne npoexTa:



Bomnpocs! 1151 1onycka K IPpoeKTHOH padore
1. ChopmynupoBaTh 1eNb IAHAPYEMOTO IKCTICPUMEHTA.
2. Kakue nokasarenu UCTONb3YIOTCS Ul OLIEHKH KauyecTBa aTMOC(HEPHOTO BO3IyXa MO
COCTOSIHUIO XBOH.
3. Kakue uCTOUHUKY 3arps3HEHHUs aTMOC(HEPHOTO BO3/IyXa €CTh B BallleM PalilOHE IPOKUBAHHUSL.
4. IlepeyrcauTh OCHOBHBIE 3TAIbI OMPEACIICHHS YUCTOTHI aTMOC(EPHOTO BO3IyXa IO
COCTOSIHUIO XBOU.
5. Kakue kiacchl OBpeXI€HUS! XBOU MCIOJIb3YIOTCS B IAaHHOM METOMKE?
6. [lepeuncnure u oxXapakTepU3yuTe KIAcChl YChIXaHUS XBOMU.
7. Kakue kiacchbl 3arpsi3HEHHs BO3/yXa BBIICTISIOT?
8. Onuiure mpaBuia 0TO0pa Marepuaa.
9. Kakue 3arps3HUTEIN BBI3BIBAIOT OBPEXKACHUS XBOU?
10. Kak onpenenuts NpoAoHKUTEIBHOCTD AKU3HU (MaKCUMAaJIbHBIN BO3pacT) XBOU?
11. Ot yero 3aBUCUT BBIOOP PACCTOSTHUS MEXY TOUKAMU UCCIIEIOBAHUS?
12. XB010 Kakoro rojja HE0OX0IMMO cOOpaTh AJIsl MPOBEACHUS OLIEHKU COCTOSHHS
aTMoc(epHOro Bo3ayxa?

DTarbl MPOBEACHUS paOOTHI:
1. IToaroToBUTEILHBIN:
- BEIOOP TEPPUTOPUHN U TOUEK MCCIICIOBAHNS,
- cbop maTepuana;
2. KamepanpHast 00paboTka coOpaHHOTO MaTepHaia.

1. BeiObpats Touku uccienoBanus, npuMepHo 4 — 5. Touku TODKHBI HAXOIUTCS HA OTHOM
JIUHUU TI0 MEpe yIaJieHUus OT MOTEHIIMAJILHOTO MCTOYHHMKA 3arpsS3HEHHS B Balllell MECTHOCTH —
HACEJICHHOTO ITyHKTa, MPOMBINIJIEHHOTO TPEANPUATHS WIM aBTOMAarucrpaiu. JKemaTelrbHO
pacroiiaratb TOYKH II0 JIMHHHM TPEOOJaaroNIuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp
CHOCHT TIOTCHIIMAJIbHBIC 3arPSA3HSIONINE BEIIECTRA.

Paccrosiare Mexy TOUKaMu 3aBHCHT OT MOIIIHOCTH MCTOYHHMKA 3arpsizHeHus. Eciau 3to
OOJIBIIION HACEJICHHBIM IYHKT C MPOMBIIUICHHBIMA TPEANPUATHSIMHA W MHOTOYHCICHHBIM
ABTOTPAHCIIOPTOM, TO PACCTOSIHME MEXIY TOYKaMH MOTYT OBITh B mipenenax 1 kKm (manbHss
IJI0IIaIKa OYJET yaaieHa ot ropoja Ha 5 kM). Ecinu 310 HeGobIas KoTenbHas, TO pacCTOSTHUE
MEXIy IiomaakaMu Moxket coctaisaTh 400 — 800 metpoB. Eciu 310 aBTOTpacca, To 20 — 200
METpPOB (B 3aBUCUMOCTH OT ITOTOKa aBTOTPAHCIIOPTA).

2. B kax10#1 TOuke 00CiIe10BaHKs HEOOX0IMMO 0TOOPATh MOJIOJIbIE ACPEBbs, BRICOTOMH 1-
1,5 M ¢ OOKOBBEIMH MOOEraMH He MeHee 8.

3. Omnwucarb BBITONTAaHHOCTh Y4YacTKa, IMPUCBOMB COOTBETCTBYlOmMi Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONTAHBI TPOTIBL; 3 — OCTAJIOCH HEMHOTO TPaBbl BOKPYT JIEPEBbEB; 4 —
HET HU TPaBbl, HU KyCTapHUYKOB). [Ipy BHITONTaHHOCTH TEPPUTOPHUH, OLICHHBAaeMOH Oamnamu 3
nuu 4 orieHKa aTMOC(EpHOTO 3arps3HEHUS HE BO3MOXKHA.

4. Ha BeIcOTE CBOETO pocTa cobpaTh ¢ Kaxaoro aepesa (1 gepeBo B ogHOM Touke) 1o 30
XBOMHOK (cymmapHO 150 xBOMHOK). XBOMHKH JOJDKHBI OBITH B BO3pacTe 2 JeT, TO €CTh Hajo
OpaTh 00pa3Ibl XBOU € TOOETOB BTOPOTO I0j1a KU3HU — JUIsl BCEX TOUEK OJIMHAKOBO puc. 1.



oCeBoH nmober
1roma

oceBol mober
2roma
ocesol nmober
3roma

Puc.1. Yactu BeTBM XBOMHOTO JiepeBa ciayxaliue OMOUHIUKaTOpaMu

5. OueHuTh NPOJOIKHUTEIBHOCTh >KM3HW XBOM Ha BETBH, C KOTOPOM OTOHparoTcs
XBOWHKH, IO OXBOCHHBIM Y4aCTKaM OCCBBIX no0EeroB B COOTBETCTBUU C PUCYHKOM 2.

ITonHBIi BO3pACT XBOM ONPEAEIAETCS YUCIOM Y4acTKOB OCEBBIX MOOETrOB C MOJHOCTBIO
COXPaHEHHOM XBOEM ILTIOC JI0JIsI COXPAaHEHHOW XBOM Ha CIIEIYIOIIEM 32 HUM y4acTKe.
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Puc. 2. Cxema OmpeACICHUS ITPOA0IKUTEIILHOCTH JKU3HU XBOU COCHBI

6. IIpoOy ¢ KaxI0M TOYKH HAAO IMOMECTUTh B OTACIBbHBIA MaKeT (JIydle OyMaKHBINA) U
cpa3sy moJmucarh ero (yka3bIBaeTcsl Jara; TOYKa OTOOpa; CTENeHb BBITONTAHHOCTH Y4YacTKa,
MIPOJIOJDKUTEILHOCTh JKU3HU XBOH HA BETKE, OTKYyla OEpYTCS XBOMHKH).

2. IIpoBeneHue onbITOB
2.1. Auropurm onpejiesieHUs KJIACCOB MOBPEKICHUSA U YCHIXaHHUS XBOH

OobopynoBanue u mocyaa Marepuan

1. JIyna 1. XBos cocHBI B Bo3pacTte 2 JeT, He MeHee 30 mTyk

2. JIunelika WM MUJUIMMETpOBast Oymara

AJITOPUTM NPOBeCHHS ONBITA Bonpocs! u 3axanus




1. OcMOTpeTh XBOIO IIPU TOMOLIY JIYIIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIHE
KJIACCHI 110 MPU3HAKaM MOBPEXKICHHS U YChIXaHUS
COTJIACHO OLIEHOYHOH Tabnmune 1 u pucynky 1.

3. [loacuuTarh KOJIMYECTBO MOBPEXKICHHBIX
XBOMHOK B KaXK/IOM KJlacce.

4. IloncunTaTh KOJIMYECTBO XBOMHOK C
MIPU3HAKAMHU YCBIXaHHUS MO KIIaccaM.

1. 3anecTu gaHHbBIE IO KOJIMYECTBY
MOBPEXJICHHBIX XBOMHOK B Ta0OIHILy 2.

2. 3aHecTH JaHHbIE 110 KOJIUYECTBY
XBOMHOK C IPU3HAKAMU YCHIXaHUS B
Tabnuiy 3.

2. PaccunTath NpOICHT MOBPEXKACHHBIX U
XBOMHOK C IPU3HAKAMHU YCBHIXaHUS
OTHOCHTEJIBHO OOIIEeT0 KOJIMYEeCTBA
COOpaHHBIX XBOWHOK.

OueHounast Ta0HIA

Tabmura 1

Onenka MOBPECKACHUSA U YCBIXaHUA XBOH

Kuace mopexnenusi | Buabl noBpeskieHnii XBou XapaKkTepucTHKA YCHIXaHHUS XBOH
/ KJ1ace YChIXaHUs
KIT1/KVY 1 XBOMHKA 0€3 MATCH Her cyxux ydacTtkoB
KIT2/KVY 1 XBOMHKA c HeOonmpmuM | HeT cyxux yqacTkoB
YUCJIOM MEJIKHUX TATCH
KIT3/KVY 2 XBOMHKA C OOJNBIIMM YHUCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX U JKEITHIX MATECH
-/KY 3 - Ycoxna 1/3 xBouHKH
-/KY 4 - VYcoxio 6oree MOJOBUHBI XBOMHKHU
WJIM BCS XBOMHKA JKETasl U cyxas
Knaccel roBpexneHus (HEXpO3kI) 1 2 3

Kiacchl yChHIXaHHuSA

3. O0padoTKa pe3yIbTATOB ONBLITOB

Puc. 3. Kinaccsl NOBpeXI€HUSI U YCBIXaHUSI XBOU

Tabmumna 2

Onpenene}me KJacca MoBPECKIACHUA XBOU

Knacc KII1
MOBPEXKACHUS
XBOU

KII2

KII 3




Howmep XBOWHKH 0€3 TSATeH XBOWHKH ¢ HEOOIBIIIUM XBOWHKA ¢ 0OIBIIUM
JepeBa YHCIIOM MEJIKHUX MATEH YHCIIOM YEPHBIX U
JKENTHIX TSATEH
IIT. % IIT. % IIT. %
1
2
3
Mecrto
otbopa
MaTepuaa
BoiBog: % XBOMHOK — 0e3 mATeH, Ha % HeOOJbIIOE YUCIO MEJKHX MSITEeH
KEJNTOTO 1BETa, Y % MHOTO MSTEH 1Mo Bcei umHe. Takum o0pa3oM, JOMHUHHUPYET  KIIacce

IOBPECIKACHU A XBOM.

Tabnuna 3
OmnpenesieHne Kjiacca yCbIXaHUsl XBOU
Kitace KV1 KY 2 KV 3 KY 4
MOBPEXICHH
s XBOU
Howmep YV XBOUWHKH HET VYcox KoHUHK VYcoxmna 1/3 Ycoxio 6onee
nepeBa CYXHX Y4aCTKOB XBOWHKH Ha 2-5 XBOWHKHA TIOJIOBHHBI
MM XBOMHKH WU BCS
XBOMHKA JKeNTas U
cyxas
IT. % IIT. % HIT. % IIT. %
1
2
3
Mecrto
oTOopa
MaTepuaa
BeiBon: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacTKH, Y % ycoX KOHYMK XBOUHKH, Y
% ycoxjla TpeTb XBOUHKHM, % XBOMHOK — IIOJHOCTbIO cyxue. Takum oOpa3om,
JOMUHHMPYET  KJacC HOBPEXKICHUS XBOU.

Cz[enaﬁTe BbIBO/J] O UUCTOTEC BO3yXa Ha HCCHeﬂyeMOﬁ TCPPUTOPHUH I1O Ta6J'II/II_[C 4,
Knacc yuctoThl BO34yXa OIIPEACIIACTCA IIPU MCPECCUCHUUN KJIaCCa MOBPCKACHNA XBOU HaA
mooerax 2 roja >XM3Hu 1 MaKCUMaJIbHOT'O BO3pacCTa XBOM Ha BCTKE.

Tabnuua 4.

Omnpenesienne Kjaacca 3arpsisHeHUs BO3IyXa

MakcuMaJabHbIN Kiacc noBpe:kaenusi XBou Ha moderax 2-roroja ;KM3Hu
BO3PacT XBOH 1 2 3

4 | -1l i

3 | | -1V

2 | i AV

2 - v V-V

1 - v V -VI

1 - - VI




VYcnoBHble 0003HaueHMs Kiacca 3arpsi3HeHHus Bosnayxa: | — uaeanmbHO wmcthid; II —
yucTbii; [ — oTHOCUTENBHO UnCTBIN («HOPMay); IV — 3arps3HeHHBbIN («TpeBora»); V — rps3Hblii
(«omacHo»); VI — oueHb rpsi3HbIi («BpeAHO»), ( — ) HE BO3MOXKHbBIE COUECTAHMUS.

4. 3aBepmarommii dtan: Pa3paboTka KapThl CTENEHH 3arpsS3HEHHOCTH aTMOC(EPHOIo
BO3/lyXa Ha TEPPUTOPHU HCCIECIOBAHHSA C YKa3aHWEM HMCTOYHHUKOB 3arps3HEHUS; MPE3CHTALUS
pe3yabTaToOB HccienoBanus. [1oAr0TOBKa YCTHOTO COOOIIECHHS U TPE3EHTALNH 110 pe3yabTaTaM
MIPOBEACHHOTO UCCIIETOBAHUSL.

TpeGoBanusi K yCTHOMY COOOLIEHUIO:

— TIPOJIOJDKUTENBHOCTR: 710 10 MuH;

— CTPYKTYypa: KpaTKasi akTyaJbHOCTh UCCIIEIOBAHUS, TUTIOTE3a, 1IeITh, 33a49H, OOBEKTHI 1
METO/IbI, TOJTyYEHHBIE Pe3yIbTAaThl U UX 00CYXJIeHUe (IPeCTaBICHNUE TTPOTyKTa), BHIBOIBL.

TpeGoBanusi K CTPYKTYype Nnpe3eHTaluu:

1. TurynbHblid cnadin. B BepxHedl dactu criaiiia HEOOXOAWMO OTpPa3UTh
nHpopmannio 00 00pazoBaTeNbHON OpraHuM3alyi, B KOTOPOH MPOBOAMIIOCH
uccienoBaHue. B LeHTpanbHOW YacTH cliaiiie ykasblBaeTcs TeMa YdeOHO-
MCCIIEI0BATENILCKOTO MPOEKTa.B HUIKHEH YaCTH CIpaBa yKa3bIBAIOTCS YYaCTHHKH
MPOEKTA, BHITIOJHSABIINE PadoTy;

AKTYalabHOCTB;
I'umotesa, 11enb, 3a7a4M;

4. OObekTbl U MeTOJbl HccienoBaHusl (MOTyT ObITH pa3OuTHl Ha JBa cilaijga u
ooiee);

5. PesymbraTthl mccrienoBaHuil. MoryT OBITH TPEINCTAaBICHBI B BHJE PHUCYHKOB,
rpadukoB, ¢otorpaduid, TaOIMI, KOTOPHIE JODKHBI HMMETh CKBO3HYIO
HYMEpPALUIO U Ha3BaHUE.KOJIUYECTBO CJIANJ0B 3aBUCUT OT 00bEMa MaTepHaia, HO
HE JIOJDKHO IIPUBBIIIATh OTBEJEHHOTO BPEMEHHM Ha cooOieHue. MoxHO
MIPECTABIATh MaTEpUa HE B IOJIHOM 00bEME, a TOJIBKO CaMbl Ba)KHbIE MOMEHTBHI;

6. BEBIBOJEI;

7. 3axmounTenbHbIi (“‘braromapro 3a BHuManue” niam “Crnacu6o 3a BHUMaHHE ).

Jl1s co3taHMsl KaUeCTBEHHOM IIPe3eHTallM He00X0IMMO cOOII0aTh psiji TpeOOBaHMIA:

wmn

Ob6mue 5. IlpeseHTtanus nomKHA HAYMHATHCS C TUTYJIBHOTO Cllaiiia, e

TpeboBaHUA yKa3bIBaeTCs TeMa, CBEJICHUS 00 aBTOpE U T.II.

6. Ha crnaiinax Heo6X0IMMO pa3MelaTh TOIbKO TE€3UCHI, KIIIOUEBbIE

CJI0Ba, rpaduyecKrue MaTepuaibl (CXeMbl, pUCYHKH, TaOJIUIIBI, GOTO

U T.IL.).

Hcnonb3oBath eAUHBIN CTUITB O(POPMIICHUSI.

8. KonunuecTtBo cialiloB JOKHO OBITH JOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He OoJjiee 20-TH.

~

[pudTer 6. Crenyer MCHONIB30BaTh CTAHAAPTHBIC, IIUPOKO PACHPOCTPAHECHHBIE
mpudThl, Takue kKak Arial, Tahoma, Verdana, TimesNewRoman,
Calibri u np.;

7. Pazmep mpudra mst 3arooBKOB — He MeHee 24, s nHbopMauu
He MeHee 18.

8. He pexomenayercs MCIONB30BaTh pa3HbIe TUIBI MIPU(TOB B OJTHOM
pE3eHTAIIHH.

9. Jlns BeimeneHuss WHPOpPMAIMHU CIEAyeT HCHOJIb30BaTh IKUPHBII
mpudT, KypCcUB WU TIOYePKUBAHUE.

10. He 31m0ynoTpe6sTh NPONUCHBIMU OYKBaMH.

®on 3. JKemarenbHO HMCNOJB30BAThH OJIHOTOHHBIH (I)OH HCAPKHUX MACTCIIbHBIX
TOHOB.




4. Jlng poHa mpeanovYTUTEIbHBI X0I0AHbIE TOHA.

Hcnonb3zoBanue 3. Ha omnoMm cnaiine pexkoMeHAyeTcs HCIOJIb30BaTh He Oosee 3-x
1BeTa LBETOB: OJIMH JUIst (pOHA, OJTMH ISl 3aT0JI0BKA, OJIMH JJISl TEKCTA.
4. ]Jlng poHa M TeKcTa MCIOJIb30BaTh KOHTPACTHBIE [IBETA.

[IpencraBicaue 4. PexoMeHIyeTCs HCIIOJIb30BaTh KOPOTKHE CIIOBA U MPEIJIOKEHUS.
nHpopManun 5. MuUHUMH3UPOBATH KOJIMYECTBO MPEJIOTOB, Hapeuuii,
pHIaraTeIbHbIX.
6. 3aroJoBKM JIOJDKHBI TPUBJICKATh BHUMAHHUE ayTUTOPHH.
O0BeM He crouT 3amojiHsATL OOMH CJAHI CIWIIKOM OOJIBLIIMM OO0BEMOM
nHbopMauu nH(OPMAIIAN: JIFOJIA MOTYT €IMHOBPEMEHHO 3allOMHUTHL HE 0ojiee Tpex

(hakTOB, BBIBOJIOB, OTIPEICTICHUH. -

OHCHO‘IHLIC cpeacrea TEMATUYIECCKOIo KOHTPOJIA MO0 TUCHUIIJINHE «buogorus

Tematnueckuii KOHTpOJL TO aucnuiuiiHe «buonorus» mpoBoautcs B (dopme
KOHTPOJIBHBIX pabOT Ha OTIENbHBIX 3aHSTHUAX MOCJE 3aBEPILIECHUs U3YUYEHUs! NEPBOro, BTOPOTO,
TPEThEro M 4eTBEpTOro pasnaeioB. [locie 3aBepiieHUs MATOro paszjena pyOekHBbIH KOHTPOJIb
MPOBOAUTCS B (OpMe 3allMThl Keiica: MNpPEeACTaBICHUS pe3yabTaTOB pEIIeHHs] KeilcoB
(BeICTYIIIEHHE C Mpe3eHTanuei). PyOexHblii KOHTPOJIb IIECTOro pasjiena MPOBOJAUTCS B Gopme
3alUTHl TPOEKTA: TMPEACTABICHUS PE3yIbTAaTOB BBHINOJHEHUS Y4EOHO-KCCIEeI0BATENbCKOTO
MpOoeKTa (BBICTYIJICHUE C TIPE3EHTAINEH).

3amanust 1715 KaKI0TO THUTIa TEMAaTHYECKOTO KOHTPOJIS.

1. KonTposbHas padora “MoJieKyJISIpHbIH YPOBEHb OPraHU3aluU sKUBOI0”.

B pesymbrate ocBoeHmsi mepBoro paszgena “Kietka — CTpyKTypHO-(pYHKIIMOHAJIbHAS
eAMHUIIA )KUBOTO ~ 00yJarOIINECs CMOTYT:

— XapaKTepu30BaTh CTPOCHHE M (YHKIIMM OCHOBHBIX OHOIIOJUMEPOB, KICTKH H €€
CTPYKTYPHBIX DJIEMEHTOB;

— ONpEeNeNsATh Pe3ylbTaThl U3MEHEHHS T'€HETHMUECKOTO0 KOJa B IMpOIleccax MaTPUIHOTO
CHUHTE3a;

— OpraHuU30BBIBaTH HAOJIOJIEHHE OHOJIOTHYCCKUX OOBEKTOB HAa MOJCKYISIPHOM U
KJICTOYHOM YPOBHE.

KontponpHas pabora mpencrtaBiseT coOOW 3amaHus B TECTOBOW (hopMe pPa3IMIHOIO
YPOBHSI CIIOKHOCTHU: “HU3KUI”, “CpeAHMI” U “BBICOKUN”. B 3aBUCMMOCTH OT TUIIA U TPYIHOCTH
3aJIaHUsI €TO BBINIOJIHEHHWE OIICHUBACTCS pPa3HBIM YHCJIOM OayyioB. BEINIOJIHEHHE KaXKI0TO
3a/laHusl “‘HU3KOTO” YpPOBHS CIIOKHOCTH oOIleHHBaeTcss 1 OamioMm. 3a BBINOJHEHUE 3aJaHui
“cpeaHero” YpOBHSI CIOKHOCTH B 3aBUCHUMOCTH OT TOJHOTHI M MPAaBHIBHOCTH OTBETa
MpUCBaMBaETCs 10 2 6aJIoB.

K 3amanuio “BbICOKOT0” ypOBHS CIO0KHOCTH OTHOCUTCS pellieHHe 3aad. [Ipu npaBuinbHOM
pelIeHNH 3aJaHui “BBICOKOTO” YpOBHS IIpUcBauBaeTcs 3 Gasia.

3anaHus BceX YPOBHEH CIOXKHOCTH MPOBEPSIOTCS aBTOMATHUECKH.

Pacrnipenenenue 3aianuii o ypoBHSIM CIIOKHOCTH MPEACTABICHO B CIEAYIOIICH TabuuIe:

Yposennb bana IIpouentHoe Tun Bonpocos
CJI05KHOCTH cojiep:kaHue
3aJaHUA 3aJaHui
Huzkuit 1 65% - 3aJIaHKsI ¢ BBIOOPOM OJTHOTO TIPAaBUIIBHOTO
OTBETa




Cpennuit 2

15%

- MHOKECTBEHHBIN BHIOOD;

- BOIPOCHI HA YNOPSAAOYMBAHUE HITU
YCTaHOBJICHUE IIPABUIIBHOU
HOCIIEI0BATEIbHOCTH

Bricoknuii 3

20 %

- CUTyallMOHHBIE 33]Ia4l WU BOIIPOCHI
IpelyCMaTPUBAIOLIUE Pa3BEPHYTHIN OTBET

Kputepuu onienrBanust pyoexHON KOHTPOJIbHON paOOTHI:

Ouenka IpoueHT BHINOJIHEHUS
“OTIu4HO” 85-100%
“xopormio” 70-84%

“YIOBJIETBOPUTEIHHO” 50-69%
“HeyIOBJIETBOPUTEIHHO” menee 49%

1. Azotucroe ocHoBanue ajgeHuH B Mosekyne JJHK kommiementapHo...

1) ryanuny;
2) IUTO3UHY;
3) ypauuiny;
4) THMHHY.

2. K mypuHOBBIM a30TUCTHIM OCHOBAHUSIM OTHOCSTCH. ..

1) afeHWH U ryaHHuH,
2) ryaHuH ¥ IIUTO3HH;
3) MTO3MH U yparluI;
4) ypauui 1 aJaeHuH.

3. Beibepute dynkuto uPHK?

1) XxpaHeHue reHeTU4YEeCKON UHPOPMAIUH;
2) TpaHCTIOPT aMUHOKHUCIIOTHI B puOOCOMY;

3) BXOIUT B cOCTaB puOOCOM;

4) mepenoc renernyeckoit mapopmanuio ot JIHK k pudocome.

4. KneTku 3yKapuoT HE COAEpKar...

1) mu3ocom;
2) pudocom;
3) me30ocoMm.;
4) xoMmrnekca ["onbxu.

5. KnneTku npokapuoT coaepkar..

1) KJIeTOYUHBII TICHTD;
2) BHJIOTIIA3MATHYECKYIO CETh;
3) pub0OCOMBI H ME30COMBI;

4) xommuiekc ['0abKU U TU30COMBI.

6. Kakue OpraHOHUAbI BCTPCUAKOTCA TOJIBKO B PACTUTCIIBHBIX KJIeTKax?

1) OHJOIIIIa3MaTH4YCCKas CCTh,




2) IJIACTH/IBI;
3) MUTOXOHJIpUY;
4) xomruiekc ['oabmKu.

7. B metaaznoit XxpoMocoMe BBIICTISIOT. ..
1) nneun U LEeHTpoCcOMY;

2) IEHTPOCOMY U LIEHTPHOJIN;

3) LEHTPHOJIN U LIEHTPOMEDY;

4) HeHTpOMepY M IJIeYH.

8. K aBroTpodam oTHOCSTCH. .

1) BUpycHI;

2) XeMOCHUHTE3NpYIOIIHe GAKTEPUH;
3) rpuodsl;

4) nmapa3zuTHyeckue OaKTepuu.

9. Tpanckpumnius — 370...

1) cBsizpiBaHme aMHHOKHUCITOTHI ¢ TPHK
2) mepeHoCc aMUHOKUCIIOTHI B puOOCOMY;
3) ynBoenue monekynsl JJHK;

4) cunre3 uPHK na marpuue JITHK.

10. Ecnmu xoampyromiast 6enok 4acTh reHa coiepkut 6000 map HYKICOTHIOB, TO CKOJBKO
AMUHOKHCIIOT B KOAUPYEMO# MoJiekyse Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuncieHHbIX 00JIe3HEH, BEI3BIBAIOTCS BUPYCAMM?
a) TyOepkyse3 u nudrepus;

0) dudrepus u CIIN/;

B) CIIU/I v rpumnm;

T') TPUII U TYOEpPKYJIe3;

12. B pe3ynbrate nepBoro AeICHUs MeH03a POUCXOIUT:
a) yBeJlIMYeHne Habopa XpoMOCOM;

0) yMeHbIIeHHEe HA00pa XPOMOCOM;

B) COXpaHEHHUE UCXOTHOTO Habopa XPOMOCOM.

13. Yro npoucxoaut B aHagasze Il meiioza?

1) cnupanuzaius XpoMocoM;

2) pacxox/IeHHe K MOJ0caM JIBYXpOMATUIHBIX XPOMOCOM;
3) pacxo:k/ieHHe K IMOJII0caM XPOMAaTH/;

4) pacnoyio’keHHe XpOMOCOM B MJIOCKOCTH HKBATOPa KIETKH.

14. YcTaHOBUTE COOTBETCTBUE

Opranoun OyHKIUA




1) pubocoma A) nepeBapuBaHUE OTMEPILINX KIETOK

2) XJIOPOILIACTHI Bb) doTocunTes
3) TM30COMBI B) cunTes Genka
4) ueHTpUOoIH I') oGpazoBanue BepeTeHa JAeJIeHUs

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

15. BbiOepuTe XMMHYECKHE SJIEMEHTBHI KJIETKH, KOTOPBIE BXOJAT B COCTaB OPraHMYECKUX
BEIIIECTB:

1) kanpuuit;

2) yrJiepon;

3) UuHK;

4) Bogopox;

5) KucJI0po;

6) Menp;

7) a3or.

16. YcTaHOBUTE COOTBETCTBUE

['pymnmbl aMUHOKHUCIOT [IpencraBurenu
1. HelitpanbHblie A) TIIyTaMUHOBas KUCJIOTa
2. Kucnnsie b) nuzun
3. OcHOBHbIE B) ananun

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

17. B wmonexkyne JIHK Hykneoruasl, coaepxamue aneHuH, cocTaBisstoT 10%. Ckonbko
MIPOLIEHTOB B IAHHOM MOJIEKYJI€ HYKJIEOTHU OB, COACPKALIUX [IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykineoTuasl, conepsxkamme ypauui, coctaBisiior — 30% u agenun — 40%.
CKOJIbKO IIPOLEHTOB aJIEHWIOBBIX HYKJIEOTHAOB coaepxutcs B nenu JHK, xkommuementapHoit
TOM, Ha KOTOpOU cuHTe3npoBanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuactox monekynsl JIHK cocrour m3 60 map HykneotunoB. Onpeaenute UIMHY 3TOTO
yuacTka (paccrosiHue Mexay nykineorunamu B JIHK cocrasnser 0,34 Hm)



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

20. ®parMeHT MOJIEKYIIbI

aMUHOKHCIIOT OyJIeT BXOJUTh B cOCTaB Oenka?

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

JHK conepxut 1230 HYKICOTUIHBIX OCTAaTKOB.

3amuTa KeiicoB: NMpeacTaB/IeHHE Pe3yJIbTATOB PellleHHsI KeiiCoB.

3amura Kelca SBISETCS pyOSKHBIM KOHTpPOJIEM MO mATOMYy paszzaeny “buonorus B

KU3HU, B pe3yJIbTaTe U3y4EHUsI KOTOPOTo 00yJaromuecs CMOTYT:

— AaHaJIUM3HUpOBaATh OTHYCCKHUEC ACIICKThI

OMOTEXHOJIOTHH U T€HETHYSCKUX TEXHOJIOT M.

Jlnst 3ammThl KeicoB oOydaromuMcesi Heooxoaumo B pamkax BCP moaroroButh ycTHoe

COBPEMEHHBIX HCCIEeIOBaHUNH B o0nactu

COOOIIIeHNE TIO pe3yIbTaTaM PEIICHHsI Keiica C TIOITOTOBKOM Mpe3eHTAITH.

Kputepuu orieHrBaHMs yCTHOTO COOOIIEHHUS:

banawbl
Kpurepun
OLICHUBAHUS
1 6amn 2 daju1a 3 das1a
1. CootBeTcTBHE coJiepXaHue JoKIana coJiepXaHue coJiepKaHue
COJIepXaHus JOKJIaAa | JUIIb YACTUYHO JOKJIa/a, 3a JOKIaaa
3as1BJICHHOUN Teme COOTBETCTBYET HCKIIIOUEHUEM COOTBETCTBYET
3asBJICHHOUN Teme OTAEJIbHBIX 3as1BJICHHON TeMe U
MOMEHTOB, B MOJIHOW Mepe €€’
COOTBETCTBYET pacKpbIBaeT

3asIBJICHHOUN TeMe U
B MOJIHOW Mepe €€’
pacKpbIBaeT

2. CtreneHnb
PaCKpPBITUS TEMBI

packpbITa Majas 4yacTb
TEMBI; TIOUCK
UH(pOpMaLIUU IPOBEEH
IIOBEPXHOCTHO; B
U3JI0KEHUU MaTepHasa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKpbITa
XOPOIIIO, HO HE B
IIOJIHOM 00BEME;
UHpOpMaLUn
IPEeJCTaBICHO
HEJI0CTaTOYHO; B
OTJETBHBIX CIydasx
HapyllIeHa JOTHKa B
U3JI0KEHUN
Marepuaa, He

TeMa pacKphITa
MOJIHOCTBIO;
npe/CTaBJICH
000CHOBAaHHBIN
00BEM
uHpOpMaIINH;
U3JI0JKEHUE
MaTepuaa
JIOTHYHO, JOCTYITHO

CKOJIBKO




COBCEM JIOCTYITHO

3.YMeHue 10CTyHO
W IIOHATHO NEpCaaTh
CoJIepKaHMe JI0KJIaa
B BUJIE [IPE3EHTALIUU

U3 MIPEIACTABICHHON
IIPE3EHTALlMA HE COBCEM
IIOHsATHA TEMaTHUKa
VCCIIEI0BAHMS, I€TaIN
HE PACKPHITHI

Ha OCHOBE
MPEIACTABICHHON
pe3CHTAINH
dopmupyercs
o0111ee MOHUMaHNE
TEMaTUKU
UCCIIeIOBaHMSI, HO
HE SICHBI JIeTaN

Ha OCHOBE
MPEJICTABICHHOW
IIPE3EHTALNN
dopmupyercs
IIOJIHOE ITOHUMaHue
TEMATHKU
HCCIen0BaHus,
PACKpBITHI JETAIH

OneHuTe Npe3eHTaMI0 10 CIETYIONUM KPUTEPUSIM:

€€ COACpKaHUEC

Kpurepun Basnbl
OlLleHUBAHMS
0 1 2
MTOJIHOTA nHpopmanus, uHpopmanus, MIPE3CHTALNS
HCIIOJIb30BAHUSA HCIOJIb3yeMasi B IIPEJICTABJIICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOTo MaTepuana | mpe3eHTauuu, He IIPE3CHTALNH, 1 YETKYIO
OTHOCHUTBCS K TEME OTHOCHTCS K TeMe, | nHpopmaruro,
HO HEJJOCTaTOYHO JOCTaTOYHYIO ISt
IIOJIHO PAaCKpBIBAIOT | (popMHUpOBaHUS

MMpEaACTaBJICHHUA O
TEMC

JIOTHKA H3JI0KEHHUS
Marepuania B
COOTBETCTBHUH C
IUIAHOM M TEMOM
3aJJaHus

MaTepual
IMPE3CHTAllMHU HE
COOTBETCTBYCT TEME,
I1J1aHa HCT

Marepuall
IMPE3CHTAI 1
qaCTHU4YHO
COOTBETCTBYCT TEMEC
3aJaHus, I1J1aH
IMOCTPOCH HE TOYHO

Marepuan,
MIPUBEACHHBIN B
MPE3CHTALNH
MOJIHOCTBIO
COOTBETCTBYIOT
TeEME 3aJaHusg U
COCTaBIIEHHOMY
IIaHy

opdorpaduyeckas
IPaMOTHOCTh

TCPMHUHOJIOTHUYCCKAA U

B IIPE3CHTALIMH
HPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKHU, HE BCE
TEPMUHBI IPUMEHCHBI
O CYIIECTBY

B IIPE3CHTAINU
IPUCYTCTBYIOT

opdorpaduyeckue
OIIMOKH, TEPMHUHBI
IPUMEHEHBI BEPHO

B IIPE3CHTALIMU
OTCYTCTBYIOT

optorpaduyeckue
OLINOKH, TEPMHUHBI
NPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpUTHHAIILHOCTh
MOCTPOEHUS

Hpe3CHTAIHS
nmocTpoeHa 0e3 yuera
KOMIIO3HUIIAN
clIaumoB, 6e3
COOIOICHUS
TpeOoBaHUM K

pe3eHTaIHs
HOCTpOEHA C
y4eToOM TpeOOoBaHHIA
K 0(OpPMIICHHIO, HO
HET €JJMHOTO
odopmiIeHHS

npe3eHTaIHs
[OCTpOEHA B
HIOJTHOM
COOTBETCTBUHU C
TpeOoBaHUAMU
odopmiieHus,




mpudpTam u CIIaliJI0B UCII0JIb30BaH
OBCTOBOMY OpI/IFHHaJIBHBIﬁ
0(OPMIICHHIO MOJXO0JT K
0(hOPMIICHHUIO
clanaoB
IIkaya nepeBoaa 6a/1J10B B 0TMETKY
17-15 6amoB - «5»
14 - 9 6annoB - «4»
8-6 6ayioB -«3»
Menee 6 6aUIOB MM OTCYTCTBUE PAOOTHI - «2»
3amuTa MpoeKTa: MpeAcCTaBJeHHe  Pe3yJbTATOB  BbINOJHEHUS]  Y4eOHO-
HCCI1eI0BATEIHCKOI0 NMPOEKTAa.
3ammTa TpoeKTa  SABISAETCS  pYOeKHBIM  KOHTPOJIEM [0  [IECTOMY  pasaeny

“BHOAKOJOTUUECKHIE UCCIICIOBAHUS , B PE3YJbTATE U3y4E€HUS KOTOPOTO O0yUJaIOIIUECs] CMOTYT:
— OTIMCBIBATh METOJIbI OMOIKOJOTUYECKUX UCCIICIOBAHM;
— TJIAHUPOBATH OMOAKOJIOTUYECKUN IKCIIEPUMEHT;
— TIPOBOJIUTH OMOIKOJIOTHUECKHUI IKCIIEPUMEHT;
— UHTEPIPETHPOBATH PE3YIbTATHI TPOBEICHHOTO OMOIKOJIOTHIECKOTO IKCIIEPUMEHTA C
HCMOJIb30BAHUEM KOJIMYECTBEHHBIX METOIOB.

JI71s1 3auThl TPOEKTOB oOydarommmMcst Heooxoaumo B pamkax BCP moarotoButs yctHoe
y4eOHO-UCCIIEI0BATEIIHCKOTO

cOoO0IleHEe 1O
Mpe3eHTaIH.

TpeGoBanus K Mpe3eHTAIMA W COOOIICHUIO OMUCAaHBl B TIPUMEPE BBIMOJTHEHUST Y4eOHO-

pe3ynbTaTaM

HCCICA0BATCIbCKOI'0O IMPOCKTA.

BBITTIOJTHEHU A

KpI/ITepI/II/I OICHMBAHUA YCTHOT'O COO6IH€HI/IH2

MPOEKTa

Bbanawbl
Kpurepun
OlLleHUBAHMS
1 6aan 2 dasia 3 6as1a
1. CooTBercTBHE coJiepXaHue JoKIana coJiepXaHue coJiepiKaHue
COJIep>KaHus JOKIIaa | JHIIb YaCTUYHO JOKJIaja, 3a JOKJIaaa
3asiBJICHHOU TeMe COOTBETCTBYET UCKJTIOYCHHEM COOTBETCTBYET
3asIBJIECHHOU TEME OTAEJIbHBIX 3as1BJIEHHOU TEME U
MOMEHTOB, B IOJIHOW Mepe €€’
COOTBETCTBYET pacKpbIBaeT

3asBJICHHOU TEME U
B IOJIHOW Mepe €€’
pacKpbIBaeT

2. CreneHnb

PpacKpbITa Majiasd 4aCTb
TCMBI, IIOUCK

TeMa pacKphITa
XOpOIIIO, HO HE B

TeMa PacKpbITa
MMOJTHOCTBIO;




PACKpPBITHS TEMBbI

nH(pOpMaIUU TPOBEIEH
MTOBEPXHOCTHO; B
U3JI0°KEHUH MaTepuaa
OTCYTCTBYET JIOTHKA,
TOCTYITHOCTh

IIOJIHOM 00BEME;
uHpOpMauu
IpEeCTaBICHO
HEI0OCTaTOYHO; B
OTJIENBHBIX CITydasx
HapyIIeHa JOTHKA B
U3JI0KCHUU
Marepuaia, He
COBCEM JIOCTYITHO

MpEICTaBJICH
000CHOBaHHBIN
00BEM
uHpOpMAIINH;
M3JI0KEHUE
MaTepuaa
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyHO
1 IIOHATHO NEpPCAaTh
coJIepKaHMe JI0KJIaa
B BUAC MMPE3CHTAINN

W3 MPEJACTABICHHOU
MIPE3EHTALIMU HE COBCEM
IIOHsATHA TEMAaTHKa
HCCIEN0BaHUs, NETAIN
HE PACKPBITEI

Ha OCHOBE
MPEICTABICHHOW
IpEe3CHTAINH
dopmupyetcs
o0I1ee NOHUMaHUE
TEMAaTUKHU
HCCIIEI0OBAHMs, HO
HE SICHBI JIETaIN

Ha OCHOBE
MPEJCTAaBICHHON
MpEe3eHTalNN
dopmupyercs
IMOJIHOE TOHNMAaHNE
TEMaTHKH
HCCIICIOBAHMUS,
PACKpBITHI JI€TaIn

OneHnTe Npe3eHTalMIo M0 CIeIYIOIUM KPUTEPUSIM:

€€ COACPIKAHUC

Kpurepun banawbl
OlleHUBAHUS
0 1 2
MOJIHOTA uHbopManus, uHbopmanus, pe3eHTalHs
WCIOJIb30BAHUS UCIIOJIb3yeMas B MPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOro Marepuaia | mpe3eHTaluu, He Mpe3eHTAlHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | uH(popmaluio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JIJIs
MOJIHO PAacCKPBIBAIOT | (hopMHUpOBaHUS

MMpeaACTaBJICHUA O
TEMC

JIOTHKA U3JIOKCHHS
Marepuaia B
COOTBETCTBHH C
MJIaHOM U TeMOU
3aJaHus

MaTepual
IMPE3CHTAllUN HE
COOTBCTCTBYCT TEMEC,
I11aHa HCT

MaTcpHral
MMpE3CHTalluK1
JaCTHU4YHO
COOTBETCTBYCT TEMC
3aJaHus, I1J1aH
IMMOCTPOCH HE TOUYHO

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

opdorpaduyeckas
IpPaMOTHOCTh

TCPMHUHOJIOTHYCCKAA U

B MIPE3CHTAIH
MPHUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKHU, HE BCE
TEPMUHBI IPUMEHCHBI

B TIpE3CHTAIN
IPUCYTCTBYIOT

op¢orpaduyeckue
OLIMOKH, TEPMHUHBI
IPUMEHEHBI BEPHO

B IIpE3CHTAINN
OTCYTCTBYIOT

optorpaduyeckue
OLIMOKH, TEPMHUHBI
IPUMEHEHBI BEPHO




0 CYIIECTBY
aKKypaTHOCTb H Mpe3eHTaIs pe3eHTAIHS Pe3CHTAIHS
OpPUTHHAIBHOCTh nocTpoeHa 0e3 yuera | IOCTpOEHa C MOCTpPOEHA B
MOCTPOCHHS KOMITO3UIUH y4ETOM TpeOOBaHUIl | TIOJTHOM
ClTaioB, 6e3 K 0()OpMJICHHIO, HO | COOTBETCTBHUH C
COOIIOICHHS HET €MHOTO TpeOOBaHUAMU
TpeOOBaHUH K oopMIICHHS opopMIIeHHUS,
mpudTam u CIIaliJI0B UCII0JIb30BaH
IIBETOBOMY OpUTHHAIBHBIN
0(hOpMIICHUIO MOJXO K
o(hopMIIEHHUIO
clIaiioB

Kputepun oneHUBaHUS 3alUTHI MPOEKTA: OAJIBI 32 YCTHOE COOOIICHNUE W TTPE3CHTAIHIO
CYMMHPYIOTCS.OIIEHKA BBICTABJISICTCS B COOTBETCTBHH CO IIKAJION:
17-15 6amoB - «b»
14 - 9 GamoB - «4»
8-6 0amnoB -«3»
MeHee 6 6ayUTOB MM OTCYTCTBHE PaOOTHI - «2»



2.2.3apaHus VISl IPOMEKYTOYHOH aTTecTaluu

IIepeuyenn
AK3aMEHalMOHHBIX BompocoB no gucuurmuae OO.08 buonorus

1.00BsACHUTE UCTOPHIO Pa3BUTHS OPraHUYECKOTO MHUpa

2. O0BscHUTE TIpOIIecC MUTO3 U (pa3bl MUTO3A.

3.0xapakrepu3yiTe MOHSATHE MYTALUU U BUIBI MyTallU.

4.0nummTe IpoIecc AeICHUE KICTKH.

5. Oxapakrepu3yiTe MOHITHE MaKPO3BOJIIOLMS, MUKPOIBOJIIOLUS, UHTETHYECKAs! TEOPUSI
IBOJIIOIUH.

6. [laiite onpeeneHue NOHATUAM: IUIACTUYECKUI U SHEPreTHYeCKUi 0OOMEH B KIIETKE
(accuMuIIALUS ¥ IUCCUMUMIISILIMS), PACCKAXKUTE O €ro 3HaYCHUU...

7.0nummTe aBTOTpoHBIE U TETEPOTPO(PHBIE OPraHU3MbI

8. JlaiiTe XapaKkTepUCTUKY MPOLECCY 3BOJIIOLNH, IPUBEIUTE IPUMEP JOKa3aTEIbCTBA
ABOJTIONUH(IMOPHOTIOTUUECKHA )

9. OxapakTepu3yiTe IpoIecC HHAUBUIYAIBHOTO pa3BUTHA opranu3Ma (oHToreHes).Hazosure
MPUYMHBI HAPYIIEHUN Pa3BUTHSL.

10.06bgcHUTE CIOCOOBI TIepejaun BUPYCHBIX HHPEKIUI 1 Mephl MPO(PUIaKTUKA BUPYCHBIX
3a00JIeBaHU.

11. HazoBute dopMbl 60pBOBI IPH €CTECTBEHHOM OTOOpE.

12.PackpoiiTe MOHATHS: TEHOTUT U (PEHOTHII.

13.Ilepeuncnute u oxapakTepu3yte ¢asbl Meho3a.

14. PackpoiiTe OCHOBHBIE MPUHITUITBI IBOTIOLMOHHOM Teopun Y. JlapBuHa.

15. OnumuTe aHTPOMOTEHHOE BO3/IEHCTBHE Ha Onochepy.

16. Packpoiite noHATHE NOMYysALUs (CTPYKTypHas €IMHULIA BU/IA) U TIPUBEIUTE IIPUMEPBI.
17. OxapakTepu3yiTe OCHOBHBIE CHCTEMATHUECKUE TPYIIIbl OPraHUuYecKoro Mupa(Ha npumepe
YKUBOTHBIX)

18. O0BsicHUTE CTPYKTYPY OHnOChEepHI.

19. OOBsiIcHUTE CYITHOCTh XMMUYECKOHN OpraHu3aliy KICTKH.

20.PackpoiiTe moHsATHE TeHETUYECKAsT TEPMUHOJIOTHS U CUMBOJIUKA.

21. OxapakTepu3yiTe 0COOEHHOCTH CTPOCHUS PACTUTEIHHOU KIIETKU.

22. PackpoiiTe MOHATHE U 3HAYCHUE HACIIEACTBEHHOW U3MEHYMBOCTH. .

23. O0bacHUTE CYIIHOCTh CTpoeHue HykienHoBbix kuciot (JJHK,PHK).
24.0xapakTepu3yiTe MOHATHE SKOCUCTEMBI, IIEPEUUCTUTE PA3HOOOPa3UE IKOCUCTEM.

25. PackpoiiTe opraHMuecKuii CocTaB KIETKU (OETKH, )KUPBI, YIIIEBOIbI).

26. OxapakTepu3syiiTe NpucrnocoOIeHHOCTh OPraHU3MOB, KaK pe3ysbTaT JieiicTBUS (haKTOpOB
IBOJIIOLIVH .

27.0xapakTepu3yiTe NOHATHE T'€H, TCHOM M UX 3Ha4Y€HUE AJI OpraHu3Ma.

28 PackpoiiTe moHsATHE OMOJOTHYECKUIA TPOTpecc U perpecc.

29. OxapakTepu3yiTe TUIIOTE3bl IPOUCXOXKICHHS XKU3HH Ha 3emute(3kcniepumMenT JI.ITactepa,
runore3a A.OnapuHa)

30./laiiTe onpeneneHne MOHATUIO BUJ, IEPEUNUCIUTE €TI0 KPUTEPHUHU.

31. PackpoiiTe CTpO€HHE KIETKU IPOKAPUOT U SYKApHOT.



32.Packpoiite 00IHOCTh CTPOEHUS YeJIOBEKa W MO3BOHOYHBIX KHUBOTHBIX(PYAUMEHTHI U
aTaBU3MBI).

33.00bsicCHATE IPUYMHY TOSABICHHUSI HEHACIIECTBEHHAS H3MEHUYNBOCTH

34.PackpoiiTe NOHITHE pachl YEI0BEKa, UX MPOUCXO0KIEHUE U €JUHCTBO.

35. Jlaiite onpeneneHue MOHATHIO aBTOTPO(HBIE U TeTepOTPO(HBIE OPTaHU3MBI, IPUBEAUTE
TIPUMEPBI.

36. PackpoiiTe noHsTHEe OUOIIEHO3 (IIPOCTPAHCTBEHHAS CTPYKTYpa — SIPYCHOCTB ).

37. OOBSCHUTE CYITHOCTh PETPOIYKTUBHOTO 3/I0POBbBSI YEIIOBEKA; MOCIEACTBUS BIUSIHUS
QJIKOT0JIsl, HUIKOTHHA, HAPKOTUYECKUX BELIECTB Ha AMOPHUOHAIILHOE Pa3BUTHE YETIOBEKA.
38. PackpoiiTe NOHATHE MUILEBbIE LIETTH B OMOLIEHO03¢€ (MPOTYLIEHThI, KOHCYMEHTHI).

39. JlaiiTe onpeneneHue NoHATHIO reHeTrka. OOBsICHUTE 3aKOH MOHOTMOPHAHOTO
ckpemBanusi(1 3-H Menaens)

40. PackpoiiTe NOHATHUSI MEXBUIOBBIX B3aMOOTHOIIIEHHUH (ITapa3suTU3M, XUIIIHUYECTBO,
KOHKYPEHIIUSI, CHMOHO03).

41.PacckaxuTe 0 3HaYCHHE FeHETUKH /1711 MEIULIUHBI U CEJIEKIIUH.

42. PackpoiiTe HOHATHE YPOOIKOCUCTEMBI, arpOIKOCUCTEMBI( PUBETUTE IPUMEPHI)

43. PackpoiiTe HoHATHE CcelieKlIUs (OCHOBHBIE METO/IbI THOPUIN3ALNU, HCKYCCTBEHHBIH 0TOOD).
44. PackpoiiTe MOHATHE MAaKPO3JIEMEHTBI U MUKPOAJIEMEHTBI, X BIUSHUE HA OpraHUu3M
YeoBeKa.

45. PacckaxuTe 0 HacJIeACTBEHHBIX 00JIE3HAX UeIOBEKa, UX MPUUYUHBI U MPOPHUIAKTHKA.
46.Packpoiite monstue 6uocdepa, pacckaxure 06 yuenne B.W Bepranackoro o 6mocdepe.
47. PackpoiiTe MOHSATHE BUPYCHI — (HEKIeTOUHAas opMa )KU3HU), CTPOSHUE BUPYCa, MEPhI
poUIAKTUKH BUPYCHBIX 3a00I€BaHUIA.

48. OOBSCHUTE KPYTOBOPOT BEIIECTB B IPHUPOJIE (HA IPUMEPE a30Ta).

49. OxapakTepu3yiTe IEHTPhI OJOMAITHUBAHUS KUBOTHBIX U LIEHTPBI TPOUCXOKICHUS
KYJIBTYPHBIX PACTEHHH.

50. Packpoiite nonsitue hotocuntes, Gasbl GoTOCHHTE3A.

3apaua Ne 1. Onpenenure, Kakas OKpacka IIBETKOB OyJIET Y pacTeHUN TOpPoXa, MOTYyYEHHBIX OT
CaMOOIIBIJICHUS! TOMO3UTOTHBIX POAMTENHCKUX (OPM C KpacHbIMU U C O€NbIMU LIBETKaMH, a
TaK)Ke OT UX CKpeUIMBaHUSI MKy co00ii.0

Pemenne. Ob6e poautensckue (GopmMbl TOMO3UTOTHBI, IMOATOMY 3alKCh CKpEUIUBAaHUN Oyner
CHEAYIOLIEH:

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

— OT MepeKpecTHOro onbuieHus: P: AA X aa.

I'omo3urotueie GopMbl JAIOT €AWHCTBEHHBIM THUI TaMmeT, U MO3TOMY IpPHU HX CIUSHUH OyJeT
MOJTyueH eAMHCTBEeHHBIN Tul notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3WTOTHBIE PACTEHHS JAIOT TOJBKO (DOPMBI C KpPacHBIMHU
1BeTKaMH. 2. Bce MOTOMKH pacTeHHid ¢ OeNbIMU IIBETKaMU OyIyT OelOIBETKOBBIME (OHH BCETIa
roMO3UroTHel). 3. Bce pacTeHuss OT CKpelIMBaHUS KPACHOIBETKOBBIXTOMO3HUIOTHBIX C
OETOIBETKOBBIMU OYAYyT KPAaCHOIIBETKOBBIMH (JIOMHHAHTHBIN (DEHOTHIT), HO TE€TEPO3UTOTHBIMU
10 TEHOTHITY.

3agauya Ne 2. Ha pebGenka c [ rpynmoii KpoBH B pojiioMe NPETEHIYIOT IBE€ POAUTEIbCKHE Taphl:
— 1 mapa: mats ¢ I, oten ¢ IV rpynnoii kpoBu;

— 2 napa: mMartsb co II, oten ¢ III rpynmnoit kpoBu.

Kakoit mape npuHayiexxut pedeHok?



Pemenne. Pe6enok c I rp. kpoBu mo renoruny — I°I°. Takoe couyeranue ameneil BOZMOKHO
TOJIBKO B CIIydae, €CJIM raMeThl U 0TI, U MaTepu OynyT coxepxars amienu 1°. CinenoBarespHo,
3Ta KOMOMHAIUS T€HOB MOTJIa OCYILECTBUTHCS TOJBKO MPH 3adaTHH peOeHKa B cliydyae BTOPOM
napbl, KOrja MaTh U OT€Ll T€TEPO3UTOTHI. 3alUIIEMCXEMYCKPEIIBaHUS:

P:TATI° @xIBI° d; G?P: 0,51 A +0,51°, G 0,51 B + 0,5I°; => F1: 0,25 I°I°.

OueBHIHO, UTO MEpBas CyNpyXKecKas Mapa NpeTeH0BaTh Ha 3TOro pedeHKa HE MOXKET, T. K. y
Hee MOryT ObITh AeTu ToJibko co Il u Il rpynnamu kpoBu:

P:I°1° @ x I ATBJ; F1: 50% IA I° u 50%IB I° (y nereii 1T u I1I rp. KpoBH COOTB.).

OtBeT. PeOeHOK IPUHAICIKUT BTOPOI MTape CYIpPYyTroB.

3agaua Ne 3. Onpenenute CpelIHUM pa3sMep JUCTOUKOB y O€JIOro KieBepa, MOJIYYEHHOTO OT
CKpEILMBAHUS F€TOPO3UTOTHBIX PacTeHUM ¢ nucTtoukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpezensieM reHOTUIBI U 3aIIUChIBAEM CKPEILIMBAHUE:

P: V ba v x V by v; onpenensiem rametsr: G9: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; nonydaem
notoMkoB: F1: 0,25V baVby; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonydyeHo 4 tumna ¢GEeHOTHIIOB W TEHOTHIIOB B PAaBHBIX COOTHOMIEHUsSX. M3 HuUX Is
nepBoro OyJeT XapakTepHa CBEPXJAOMUHAHTHOCTD (CpEAHMI pa3Mep JUCTOUYKOB 18 MMm).

3apaua Ne 4. [Ipoananusupyiite Xapakrtep nepeaayd peuecCUBHOTO, YACTUYHO CIEIJIEHHOTO C
10JIOM, HACJIEICTBEHHOTO 3a00JI€BaHMs OT MaTepy K MOTOMKAM.

Pemenne. P:9X aX a IX AY A 6ombHa F1: X AX a d XaY AF2:9X AX a; X aXa;d X
AY A ; 3X aY A 6onbHa

OrtBet. bonesns nepegaercs oT MaTepu yepes AeTeil U MposBIISETCS TOJIbKO Y BHYYEK.

3. PexkoMenayemasi JIuTEPATYPa M HHbIE€ HCTOYHUKH
1.JI.K.benseB «O6mas buonorus» U3narensctBo [Ipocsenienust 2022r
JlonoTHUTEIbHBIE UCTOYHUKU

1. http://znanium.com — DBC «3Hannym»

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