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OJIOBPEHO: CocTaBjieHbl B  COOTBETCTBUH C
Ha 3aCeJaHu!n paboueit  mporpammol  y4eOHOTro

IUKJIOBOM METOAUYECKON KOMHCCUU npeameta BOVYIL.06 «buonorus» 110

€CTECTBEHHOHAYYHBIX U COI[MATbHO-  CIEIUATIbHOCTH 08.02.01
T'YMaHUTAPHBIX TUCIUTIINH «CTpOUTENBCTBO W OIKCIUTyaTaIus
[Ipotokon Ne 2 or 02.03.2023 3IaHUN U COOPYKEHUI»

d®oHA OIEHOYHBIX cpeacTB 1o yueOHomy mnpeametry bBOVYIL.06
«bnonorus» — Hosoypanbck: U3n-Bo xomnenxa HTU HUAY MHUODU,
2023. -25 c.

AHHOTAILIUA

@oH/1 OLICHOYHBIX CPEACTB MPEAHA3HAYEH ISl TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHON
arrectanuu  oOydaronquxcsi 1o crnenuanbHoctd  08.02.01  «CrpoutenscTtBo U
DKCIUTyaTalusi 3JaHU W COOPYKEHUI» Ha COOTBETCTBME HX TMEPCOHATBHBIX
JOCTIDKEHUM TIOJTAlHBIM TPEOOBAHUSAM TMPOTPAMMBI  MOATOTOBKU  CHEIHAINCTOB
cpeadero 3BeHa mno yudeOHoMy mipeamery BOVIIL.06 «buonorus». Kommekrarus
dboHIa OIIEHOUHBIX CPENICTB: MACIOPT, MPpOrpaMMa OIICHUBAHUS, OLICHOYHBIE CPEJICTBA
JUIS TEKYIIETro, PyOeKHOr0 KOHTPOJISI M MPOMEXYTOYHOU aTTecTaluu Mo y4eOHOMY
npeaMeTy, KpuTepuu olleHuBaHus. B macnopte goHaa OLIEHOYHBIX CPEJICTB YKa3aHbI:
MECTO y4eOHOTO TpeaAMeTa B CTPYKType MpOorpaMMbl TOJITOTOBKH CIEIUATUCTOB
cpennero 3BeHa, TpeboBaHuss PI'OC CIIO k pe3ynprataM OCBOEHHUS Y4e€OHOTrO
npeaMeTa, nepedeHb GOPMHUPYEMBIX KOMIETEHITUH, KOMIIOHEHTHI (DOHJAa OIEHOYHBIX

CpEICTB

Pa3zpabotuuk: [Tonosa H.H., mpenonaBarens nepsoii kateropuu [IMK EH u CT']]
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1. HACITOPT ®OHJA OHEHOYHBIX CPEJACTB 11O
YYEBHOMY HIPEJIMETY BOYIIL.06 «bUOJIOI U5»

OneHOYHBIE CcpelcTBAa MO OMOJIOTMU MPEIHA3HAYEHBI [JIs MPOBEACHUS
TEKYILET0 KOHTPOJISI U MPOMEXKYTOUHOM aTTECTAllUU 110 YYEOHOMY MPEIMETY.

Kontpons ©  omeHka  pe3yabTaToB  OOy4YeHHUS  OCYIIECTBIISICTCS
npenojaBaTesieM B MPOILECCEe MPOBEACHUS  MNPAKTUUECKUX  3aHATUM U
TeCTUpOBaHUS. Pe3ynbraTel 00yUeHHUsS OMPEACINISIOT, YTO OOydYaronuecs IO0KHBI
3HaTh, IOHMMATh W JICMOHCTPUPOBATh II0 3aBEPIICHUU H3YyYCHHUS Y4eOHOTO
npeaMera.

Jlns hopMupoBaHus, KOHTPOJIS U OIEHKH PE3yJIbTaTOB OCBOCHHS y4e€OHOIO
npeaMeTa MCIOJIb3YEeTCs CHCTEMa OIEHOYHBIX MEPONPUSITUH, MPEICTaBIISIIONIAs
coOOl KOMILJIEKC Y4YE€OHBIX MEPONPHUSATUM, COTJIAaCOBAHHBIX C pe3yJbTaTaMu
oOyuenuss u chopmyaupoBaHHbelx ¢ yderoM PI'OC COO (mpeameTHbIE
pe3ynbrarsl o yueonomy npeamery) u GI'OC CIIO.

Cucrema OIICHOYHBIX MEPOIPUSATUN, CIPOCKTUPOBAHHAS TO Y4YEOHOMY

npeaAMETy «BI/IOJ'IOFI/IH», IMpEACTAaBJICHA B MACIIOPTC OLCHOYHLIX CPCIACTB (Ta6J'II/II_Ia

1).



IMacnopT oeHOYHBIX CPeACTB MO yueOHOMY npeamerty «buosorus»

Pasznea 1 Kierka — cTpyKTYpHO-(PYHKIMOHAJIBHAS ¢AUHULA KUBOTO

Pe3yabTarbl XapakTepru3oBaTh CTPYKTYPHO-(DYHKIIMOHAIBHYIO OPraHU3alMI0 KJIETKH Ha OCHOBE
o0yueHust HaOTFOICHUS

Pesyabrarel  00yueHHs OueHoynoe  MepoONpPUATHS
Tema OueHouHble cpeacTBa
10 TeMaM TEKYLIero KOHTPOJIs

Tema 1.1 | XapakrepusoBarb YPOBHH | 3allOJIHEHHE cpaBHUTENbHONW | CpaBHUTENbHAS Tabyuua
Oo0mmas YKABOW MaTEpUU TAOJNMIBI CXOJICTBA M PA3NUYUNA | CXOJACTBA M PaA3IMUUN >KHBOTO

XapaKTEPHC
TUKA KU3HU

OmucrIBaTh METO/IbI
HCCIICIOBAHUS Ha

MOJICKYJIAPHOM H KJICTOYHOM

ZKHUBOT'O 1 HEC XXUBOI'O

H HE )KHUBOTI'O

YPOBHE
Tema 1.2. Paznuuats CYIIECTBEHHBIE 1. ®poHTaNBHBII OMPOC 1. TIlepedyenr BOMPOCOB K
CrpykTypH NPU3HAKK CTpOEHusi KIeToKk | 2. Pa3paboTka rioccapus (GpOoHTaNEHOMY OIPOCY
o- OpPraHu3MOB Ppa3HbIX LAPCTB 2. I'noccapuit c
(byHKUIHOHA YKUBOM TIPUPOABI onpeeIeHHbIM NepevyHeM
JbHas TEPMUHOB
OpraHu3alu

s KIICTOK




Tema 1.3. | Onpenenars 1. [IpakTHnueckoe 3aHATHE 1. Oryer no mNPaKTUYECKOU
CtpykTypH MOCJIEN0BATENBHOCTh «Pemennie  3amau mo  TeMe | pabore
o- nykieorugoB JHK u PHK «buocunre3 Oenka. ['eHeTHUEeCKUU
byHKIIIOHA Onpenensite KOJI»
JILHBIE MOCJIEIOBATEIBHOCTD
(bakTopbI AMUHOKUCIIOT B  MOJIEKYJIE
HaCIIEJICTBE Oenka
HHOCTHU HNHTepripeTupoBaTh CTPYKTYPY

U (QYHKIIMOHAJIBHOCTh O€NKa B

ciydae M3MEHEHUS

MOCJIEI0OBATEIbHOCTH

HykieotuoB JJHK
Tema 1.4 OnuceiBaTh OCHOBHBIE 1. ®poHTanpHBIN ONPOC 1. IlepedyeHp BOIpPOCOB K
O6men HSHEPreTUUECKUE U | 2. 3amnojHEHHWE CpPaBHUTEIBHOW | (PpOHTAIBHOMY OMPOCY
BEIIECTB U | [NTACTHYECKHUE mpolecchl | TaONUIBI  XapakTepuCcTHK TUoB | 2. CpaBHUTENbHas TalnuIa
MpeBpalieH KIeTKh  (OOMEH  BeImecTB, | OOMEHa BEIIEeCTB XapaKTepUCTUK THUIIOB OOMEHa
W€ DHEPruM | XeMo-, (POTOCHHTE3) 3. [IpakTnueckoe 3aHATUE | BELIECTB
B KJIETKE «3yuenne nporieccoB | 3. OTdeT MO MPaKTUYECKOM

doTocuHTE3A, XEeMOCHHTe3a U | pabote
JIBIXAHUS

Tema 1.5 XapakTepu3oBaTh >KU3HEHHBIN 1. OOcyxnenue 1O BOMpOcaM 1. IlepeyeHbp BOMPOCOB MJid
JKuzHeHHbI LUK KJIETKH JEKIUU 00CyXIeHUS
7| AKIT
KJICTKHU.
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Muros.
Meiios

Paznea 2

CrpoeHue 1 pyHKUHMH OPraHMU3MA

Pe3yabTatbl 00yueHus

[IporanosupoBathb BO3HUKHOBEHUE

MIPU3HAKOB B X0Jie
WHJIMBUAYAJILHOTO Pa3BUTHS U PA3MHOXKEHUSI OPraHU3MOB

Ouenounoe MepONPUATHS
Tema Pe3yabTarhl 00y4yeHHs 110 TeMaM OueHounble cpeacTBa
TeKylero KOHTPOJIs
T 21 OnuceIBaTh CTPOCHUE 1. OuennBaemas IUCKyCCHs 1. IlepedyeHnp BOIPOCOB
eMa . .
B3aMMOCBSI3b K OIICHHUBaeMOM
Ctpoenue
MHOTOKJIETOYHOTO OpraHu3Ma JTUCKYCCUU
Opranu3mMa

Tema 2.2 ®opmbl | XapakTepu30BaTh

Pa3MHOKCHUA Pa3MHOKCHUA

OpTaHU3MOB

CIIOCOOBI

1. ®poHTaNBHBII ONMPOC

2. 3amoyiHeHHWE TaONMIBI C
KPaTKOW XapaKTEpUCTUKOU U
puMepaMu bopm
Pa3MHOKEHHUS OPTaHU3MOB

3. BoiiBnenue wu onucaHue
MIPU3HAKOB CXOJICTBA
3apO/JIbIIIEH YeloBeKa U JIPyTrux
MO3BOHOYHBIX KaK
JI0Ka3aTeIbCTBO ux
ABOJIIOIIMOHHOTO POJICTBA

1. IlepeueHp BOIPOCOB

K (bpoHTaTLHOMY
orpocy

2. Tabnuua ¢ KpaTkou
XapaKTEPUCTUKON u
IIpUMEpPaMH bopm
Pa3MHOXEHUS
OpraHUu3MOB

3. Otuer o

MPaKTUYECKOMN padoTe
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Tema 2.4 OnuceiBaTh 3aKOHOMEPHOCTHU 1. ®poHTaNBHBII ONPOC 1. Ilepedyenp BOIPOCOB
3aKOHOMEPHOCTHU HACJIeICTBEHHOCTHU u |2. [Ilpaktuyeckoe  3aHsTHE | K (bpoHTaILHOMY
HaCJIeI0BaHUS U3MEHUYUBOCTHU «Pernienne reHeTUYECKHX 3a/1a4. | OMPOCY
Onpenensite BeposATHOCTh | CocTaBieHUE PoIOCIOBHON» 2. Otuer o
BO3HUKHOBEHHUS  HACIIEJICTBEHHBIX MIPaKTUYECKON paboTe
MpPU3HAKOB MpU  MOHO-, JH-,
MOJIMTUOPUTHOM u
aHaJIM3UPYIOIIEM CKpPEIIMBAaHUU
Tema 2.5 OnuceiBaTh 3akoHoMmepHocT | 1. Tlpaktmueckoe  3anstue | 1. Otuer o
3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH n | «AHau3 (EHOTUIMYECKON | MPaKTUYECKOU paboTe
U3MEHYUBOCTU W3MEHYHBOCTH U3MEHYUBOCTH, MOCTPOCHUE
OnpenensiTb TN MyTallUM TPU | BApUALIMOHHOTO psana u
rnepengaye HACJICICTBEHHBIX | BAPUALIMOHHON KPUBOW»
PU3HAKOB
Paznen 3 Teopus 3BoJIOLMH

Pe3yabTar 00yueHus

OEepeKHOTO OTHOIICHUS K OKPY>KAIOIIEH cpeie

ApryMeHTHpOBaTh HEOOXOJUMOCTh COXPAaHEHHUsSI MHOTO00pas3usi OPraHu3MOB C IIEJIbIO

Tema

Pe3yabTaThl 00y4yeHHs 110 TeMaM

Ouenounoe
MEPONPHUATHS TEKYILEro

KOHTPOJIsI

OueHo4yHbIe
cpeacTBa
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Tema 3.1

Xap AKTCPHU30BAThb IIPCAIIOCBHIIIKK U

HpaKTI/I‘IGCKOC 3aHATHUC!

1. Otuer o

Hcropus IBIDKYIIHE  CWJIBI  BO3HUKHOBEHHS 1. U3syueHue Kputepues IPaKTUYECKON paboTe
HBOJIFOLIMOHHOIO MHOT000pa3usi BUIOB BH/JIA.

YUYCHHUSL. 2. N3yuenne

MuxposBosronu IpUCIOCOOIEHHOCTH

S OpPTraHU3MOB

Tema 3.2 XapaxkTepu3oBaTb IPEANOCBUIKH U IIpakTyeckoe 3ansaTue: 1.01uer no
MakposBouronu INBIKYILIME CUIbl  BO3HUKHOBEHUSA 1. AHamu3 U OlLIeHKa IpPaKTUYECKON padoTe
s MHOT000pa3us BHJIOB. Pa3IMYHBIX TUIIOTE3

Bo3HukHOBEHHE XapakTepu3oBaTb IPEANOCBUIKH U IIPOUCXOKICHHUS )KU3HH

17} pa3BuTHE OBWKYIIME CHJIbl BO3HUKHOBEHUS 2. DBbIABIEHHE TJaBHBIX

JKU3HU Ha 3eMiie

MHOT000pa3usi BUIOB

HAMpaBJICHUN  3BOJIFOLINU
OPTaHUYECKOTO MHpA.
N3yuenue pa3BUTUA

OPraHU4CcCKOIro Mupa.

Tema 3.3
[Tpoucxoxaenu
€ 4YelloBeKa —
AHTPOTIOTECHE3

Xapaktepu3zoBaTb MOPEANOCBUIKH U
OBWKYIIIME CHUJIbI  BO3HUKHOBEHMS

MHOT'000pa3usi BUJ0B

1 [IpakTrUyeckoe 3aHsTHE:
«AHanus Hu OILICHKA
OpuuuH  (popmMupoBaHUs

YCIOBCUYCCKUX pac»

1. Ortuer o
MPaKTUYECKON padoTe
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2. OHEHOYHBIE CPEACTBA 110 YYEBHOMY IIPEJIMETY
«BUOJIOTI'US»

2.1. OneHO4YHBbIE CPEICTBA TEKYLIEr0 KOHTPOJIS N0 Y4eOHOMY MpeaMeTy

«buojsorus»

Texymmii KOHTPOJb pe3yJabTaTOB OOYYEHHS MOKHO OCYLIECTBISThH
pPa3IMYHBIMU METOJAaMH U C MOMOLIBIO PA3JIMYHBIX OLIEHOYHBIX CpeAcTB. [lo
yueOHOMYy mnipenmery «buosiorusi» B KayecTBE CPEACTB TEKYLIEro KOHTPOJIA
NPUMEHSIOTCS 3aJJaHUsl B TECTOBOM (pOpMe; 3alOJIHEHNE CPAaBHUTEIbHBIX TAOJIMII;
BBINIOJIHEHHE MPaKTUYECKUX padoT u T.4. Hirke mpuBeneM npumepbl HEKOTOPBIX

U3 HHUX.

2.1.1 3ananusi, HanpaBJieHHbIe HA CHCTEMATU3ALMIO U 00001IIeHe

TeoOpeTHYeCKO HH(pOpMaALMU

Buzyanuzanus TeopeTHyecKkoro mMarepuaina 3alulaHUPOBaHA B Pa3IMYHBIX
dbopmarax, BKJIIOYAs: COCTABJICHUE JICHTHI BPEMEHHM, MEHTAJbHBIX KapT,
rpadguueckux cxem, u T.1. Huke mpuBeAeHb TpPUMEPHBIC 3aJaHUs Ha
BU3YaJIIM3ALNIO0 TEOPETUYECKOTO MaTepuaa.

1. Pa3paboTka riioccapusi

HasBanue Tembl OCHOBHBIE OHATHS TEHETUKH

PesyabTar OnuceiBaTh 3aKOHOMEPHOCTH
o0yueHusi 1Mo Teme HACJIEICTBEHHOCTU U U3BMEHUYUBOCTHU

Oo0mme OK 02
KOMIIeTEeHIINH

®opMyJIMPOBKA 3aJaHUsl: COCTaBbTE IJIOCCAPUM C OIpPENEICHUSIMH 10
Teme “OCHOBHBIE TTOHSTHS T€HETHUKA”, UCTIOJb3Yysl MaTepHallbl JEKIUH, YUeOHUKH,

CJI0oBapu.



IIpuMepHbIN NepeYyeHb TEPMUHOB:
AJIbTEpHATUBHBIC IPU3HAKA
AnnenbHbIE TSHBI
HeannenbHble T€HBI
JIOMUHAHTHBIN TPU3HAK
PeueccuBHbIl TpU3HAK
['oMO3UTOTHBIN OPraHU3M
['eTepo3uroTHeIl OpraHu3m
I'enotun

deHoTUn

JIuruOpuIHOE CKPEIIMBaHKE
Yucras mTuHAA

['ubpun

HacnenacrBeHHOCTH

N3MeHYnBOCTH

2.1.2. 3ananus, HanpaBJieHHbIe HA GOPMHUPOBaHKME WIH NPOBEPKY 3HAHUI

1. ®poHTAIBLHBIN ONIPOC

Ha3BaHnue TeMbl HcTopust 3BOMIOIMOHHOTO YYEHUS

XapakTepus3oBaTh MIPEAMOCHUIKT u
PesyabTar
JBYDKYIIAE CHITBI BOSHUKHOBEHHSI MHOTOO0Opa3HsI
0o0y4eHus 1O TeMe
BUJIOB

Oomue OK 02, OK 04

KOMIIETCHIINHU

IIpuMepHBIH TepeYeHb BONMPOCOB K (PPOHTAIBHOMY OIPOCY




1. KakoBel cunbHBIE U CaOble CTOPOHBI CHUCTEMBI OpraHmydeckoro mupa K.

JInanaesa?

2. ChopmynupyiTe OCHOBHBIE MOJIOKEHUSI ABoonMOHHON Teopun XK. b.

Jlamapxka.

3. Hepe‘{I/ICHI/ITC IMPCAIIOCBIJIKM BOBHUKHOBCHUA JdPpBUHHU3MA

4. HCpG‘II/ICHI/ITC OCHOBHBIC MOJIOKECHUSI CHHTETUYCCKOMN TCOPHUHU IBOJITOITUHU

Kpurepuu onienuBaHus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IIOJIHBIM, HO €CTh HETOUHOCTHU

«3» - OTBET KpaTKUi UK ¢ TPyObIMU OIHOKaAMHU

«2» - OTBET HEBEPHBIN WUIIA OTCYTCTBYET

2. O0cysK1eHne 1o BONMPOCaM JIEeKIMHU

Ha3zBanue TeMbl

Kuzaenust KA K1eTKU. MuTto3. Meiios

Pe3yabrar XapakTepu3oBaTh  KU3HEHHBIM  IUKII
00y4eHuUs 1O TeMe KJIETKU

Oo6mme OK 02, OK 04
KOMIIETEeHI[UH

IIpumepHBbIii NepeyeHb BONMPOCOB I 00CY:KIEHUSsI

1. Kakue n3amMeHeHus B KJIETKE MPEIIECTBYIOT ACICHUIO?

2. OxapakrtepusyiTe (a3bl MUTO3a M KPATKO PACCKAKUTE, KAK MPOUCXOIUT

3TOT TpoIiecc.

3. B yem 3akiroyaercsa OMOJIOTHYECKOE 3HAYEHUE MUTO3a?

4. Yem MeI03 OTIIMYAETCI OT MUATO3a?

5. B gewm 3akirouaeTcs OMOI0THYSCKOE 3HAUCHHE Meiio3a?

3. Tect
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Ha3zBanue TeMbl B3aumoneiicTBre reHOB

OnuceiBaTh 3dKOHOMCPHOCTH
HaCJICACTBCHHOCTH N N3MCHYHNBOCTH

PesyabTar 00y4eHust
Onpenenats BEpPOSTHOCTb BO3HMKHOBEHUS

o TeMe
HACJIEJICTBEHHBIX MTPU3HAKOB MPU PA3IMYHBIX
B3aUMOJIENCTBUIX T'€HOB

Oo6mmue OK 01, OK 02

KOMIIeTeHIIMU

IIpumep TecTOBOrO 3a1aHNSA

1. K B3aumo1eficTBUSIM aJIJICIbHBIX T€HOB HE OTHOCST:

1) snmcTa3, HoJIuMepHrIo, MOIH(pHUIIHPYIOIee ACHCTBHE TCHOB

2) Koomnepaluio, MHO>KECTBEHHBIN aJlIeIn3M

3) CBEpXIOMUHUPOBAHUE, KOMILJIEMEHTAPHOCTh

4) KOJOMUHUPOBAHUE, TPOMEKYTOUHOE TOMUHUPOBAHHE

2. IlposiBieHre y TeTEepO3UTOT TPHU3HAKOB, JICTCPMHUHHPYEMBIX JIBYMS
aJJIesIMU HAOJII01aeTCs TIPU:

1) cBepX1IOMUHUPOBAHUU

2) snucTasze

3) KOZOMUHUPOBAHUH

4) onumepun

3. HacnenoBanue 4yeTBEpTOM IPYIIITBI KPOBU OTHOCST K THUITY B3aUMOJICHCTBUS:
1) KomOMUHUPOBaHUE

2) CBEpXIOMUHUPOBAHUE

3) noJaHOE TOMUHUPOBAHUE

4) IpOMEXKYTOYHOE JIOMUHUPOBAHUE

4. HacnenoBanue MMHIIMIIOBOM OKPACKH Yy KPOJIMKOB KOHTPOJIUPYETCS TPEMS
atenamu: A,a u ah. Kaxnaas ocoOb sBIsS€TCS HOCUTEIEM TOJIBKO JIBYX W3 HHX.
310 npumep:

1) KOMIIIEMEHTAPHOCTH

2) KooTepauu
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3) MHOXECTBEHHOTO aJIjIeIu3Ma

4) nonumepun

5. [losBnenne HOBOOOpa3oBaHWUW TIPM  COBMECTHOM  JEHCTBHUH  JIBYX
JIOMUHAHTHBIX HEA/UICNbHBIX T€HOB, KOIJa B TOMO3WIOTHOM WM B
TeTEPO3UTOTHOM COCTOSIHMM Pa3BUBACTCS HOBBIM MpU3HAK, HAOIIOAAETCS TPH:
1) KOMILZIEMEHTapHOCTH

2) Koomnepaiuu

3) MoJIHOM JOMHHUPOBAHUU

4) nelicTBUM reHOB-MOJIU(PHUKATOPOB

6. Ecim oquH JOMHUHAHTHBIA TE€H MOAABIISAET ACHCTBHE PYroro JOMUHAHTHOTO
reHa, TO - ATO IIPUMEP:

1) perieccuBHOTO ANUCTa3a

2) nonuMepun

3) TOMHUHAHTHOTO MHUCTa3a

4) MHOKECTBEHHOTO ajljieJin3Ma

Howmep Bompoca [IpaBUIBHBIN OTBET
1 1
2 3
3 1
4 3
3) 2
6 3

2.1.3. 3apanus, HanpaBJieHHbIe HA ()OPMHUPOBAHNE YMEHH 1 HABBIKOB

1. IIpakTH4yeckoe 3aHsITHE
[Ipu wu3yuenunm yuebHOro mnpeamera “buonorus” mnpemxycMOTPEeHO
BBITNIOJIHEHHUE MTPAKTUYECKUX PaldOT:

Tema 1.3. CTpyKTYypHO-(PYHKIHOHAJIBHBbIE (PAKTOPBI HACIEACTBEHHOCTH
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Penrenue 3anau mo reMe «buocunres Oenka. ' eHeTHUeCKU KOI»

Tema 1.4. O0OMeH BelecTB U NpeBpallleHHe JHEPTUHU B KJIETKe

N3ydenue mpoueccoB POTOCUHTE3A U XEMOCUHTE3A

Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHUA

Pemenne resetnueckux 3axad. CoctaBiaeHUE pOAOCIOBHOM.

Tema 2.5. 3aK0HOMEpPHOCTH H3MEHYNBOCTH

AHanu3 (QEHOTUNUYECKOW HW3MEHYMBOCTH, TMOCTPOCHUE BapUAIMOHHOTO
psa ¥ BApUALMOHHOW KPUBOU

Tema 3.1. UcTopus 3BOIIOHMOHHOIO YYeHHsl. MUKPOIBOIIOLMS

1. Onucanue ocoGelt 0THOTO BUa IO MOP(POJIOTHUECKUM KPUTEPHSIM

2. Nzydyenue npucnocoOIeHHOCTH OPraHu3MOB

3. BeisBiIeHHE HANPABIEHUI YBOJIOLMHT

Tema 3.2. Makpo3Boawuusi. Bo3HUKHOBeHHe M Pa3BUTHE KU3HHU HA
3emure

1. M3ydyeHune runoTe3 NporucxoKICHNs KU3HU Ha 3eMIIe

2. BpbIsgBiEeHME TIJIAaBHBIX HANpPaBJICHUI SBOJIOLHMHA OPTraHUYECKOIO MUpa.
N3yuyeHue pa3BUTHS OPraHUYECKOro MUPA.

Tema 3.3. IIpoucxokaeHue 4eJI0BEeKA — AaHTPONOreHe3

AHanu3 U olleHKa MPUYUH POPMUPOBAHUS YETIOBEYECKUX pac

IIpumep npakTHYecKoi padoThI
[IpakTuyeckass pabora «AHamM3  (EHOTUIMMYECKONW  U3MEHYMBOCTH,

IIOCTPOCHHUE BAPUALMOHHOI0 PsJia U BApUALIMOHHON KPUBOMN)

Ha3zBanue Tembl 3aKOHOMEPHOCTU U3MEHYUBOCTH

OnuceiBaTh 3aKOHOMEPHOCTHU
Pesynbrar  00y4eHus

Imo TeMe

HaCJICACTBCHHOCTH N UI3MCHYHMBOCTHU

Oo0mmnme OK 01, OK 02, OK 04, OK 07
KOMIIEeTECHIIUH
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Heanb: yrmyOuTh 3HAHUS O  HOPME  peEaKIuM  Kak  Mpejene
MPUCTIOCOOUTENIBHBIX ~ PEAKIMHA  OpraHu3MoB; CHOPMHpPOBATH 3HAHUS O
CTaTUCTUYECKOM  psiieé  HM3MEHYMBOCTH  TpPU3HAKA; BbIpabOTaTh  yMEHHE
AKCHEPUMEHTAJIbHO TMOJIy4aTh BapUALMOHHBIA DS U CTPOUTH KPUBYIO HOPMBI
peaKIuu.

3apnanme 1. N3ydyenne W3MEHYMBOCTH PACTEHHI. Y CTaHOBUTH
CTaTUCTHUYECKUE 3aKOHOMEPHOCTH MOAU(DUKAITMIOHHON W3MEHUYUBOCTH

1.1 U3mepbTe MIMHY JUCTa WM JIUCTOBOM MIAacTUHBI pactenus (30-35 mit.),

NOJIyYCHHbIE JaHHBIC 3alUIINTE B Ta0IMIYy 2.1.

Tucmocan
HAACMUHKA

§ qepeniox

OcHosanue
aucma

Pucynok 2. CtpoeHue nucra

Tadamnna 2.1 Pe3ynbTarhl U3MEpEeHUN

Ne 12 (3 (4|56 (7 (8|9 (10/11(12|13|14|15|16/... 35
JHcTa

Pazmep
nucta, V

[loacunTaiiTe YKUCIO JHUCTHEB, UMEIOIIMX OAWHAKOBYIO IJIMHY, U BHECHUTE
JAaHHBIE € Y4€TOM BO3PACTAHMS WX JJIMHBI B Ta0Onuiyy 2.2, B KOTOPOH IO
TOPU30OHTAJIM  CHAyajlla  pacloiOXKUT Pl Yucel, OTOOpaXKAIOIINUX
MOCJIEIOBAaTEIbHOE M3MEHEHHE TMpU3HAaKa (JJIMHA JUCTa), HIKE — YacToTy

BCTPCUACMOCTH KaXKI0I'0 IIPpU3HAKaA.

A Tee S Rl eeeSELL, oraiitosned Soadinssonsscsadosssstoreseducssts shosothsronosssssdbosssssonssslossosond So0ifhsssroommesnssloresroescsnsods shooss 3 SUNN S—— ;

43cm 45¢cu 48 cu 48cu S3cw S3cm S3cu 53cu S3cm S53cw

\/

Pucynok 3. YacroTa BCTpeuaeMOCTH U JJIMHHA JUCTa
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Tabnuma 2.2 PacnpeneneHue 3HaYeHUW 1O BapuaHTaM M 4acToTe

BCTPEYAEMOCTH

Pazmep nucra, V
(BapuaHra)
Ywucno nucTheB ¢
OJIMHAKOBBIM pa3mepoM, P
(4acToTa BCTPEYAEMOCTH)

Omnpenennre, KakKMe IPU3HAKKA BCTPEYAIOTCS YaCTO, KAKUE — PEIIKO.

1.2 TloctpoiiTe BapuallMOHHYIO KpPHUBYIO, KOTOpas MPEACTABISAET COOOH
rpauyeckoe BBIPAKEHHE HM3MEHYMBOCTH TIpu3Haka. [lo BepTukanm oTmeuaiite
4acTOTYy BCTPEYAEMOCTH IPU3HAKA, 0 TOPU30HTAIM — CTENEHb BBIPAXKECHHOCTU
npusHaka (BapuaHTy). [11aBHOM JIMHUEN COEUHUTE MOJTyYEHHBIE TOUKH.

KpuBas Ha rpadguke ObIBaeT, Kak IpaBUJIO, CAMMETPUYHOM. Bapuanuu, kak
OoJbIlINE, YEM CPETHUE, TAK U MEHBIIINE, BCTPEUAIOTCS OJIMHAKOBO YaCTO.

1.3 Omnpenenure CpeaHIO BEJIWYMHY BBIPAXKECHHOCTH IIPU3HAKa 10
bopmyie:

pP-V
M=V
n

rae M — cpenssis BenmnunHa, V — BapuaHTa, P — yacTtoTa BCTpeyaeMOCTH
BapUaHT, N — OOIIEe YHUCIO BapUaHT BapHAIMOHHOTO psifa (00IIee YUCIo
JIUCTHER).

CpenHee 3HaueHHE TIPU3HAKA BCTpEYaeTCS yaiie, a Bapualuu,
OTJIMYAIONINECS OT HEro, - 3HAYUTEIBHO pEXe. DTO Ha3bIBAETCS HOPMAJIbHBIM
pacrpeiesieHuEM.

1.4 CpenaiiTe BBIBOJ O TOM, Kakas 3aKOHOMEPHOCTb MOJU(PUKAITUOHHOM

M3MEHYMBOCTHU BaMU OOHapY KeHa.

2.2. O1ieHOYHbBIE CPEICTBA MPOMEKYTOUHOM aTTecTAlUN

[IpomexxyTounass arrectarsi 1o  ydeOHOmMy mpeamery BOVIIL06

«buonorus» B | cemecTpe B hopMe ceMECTPOBOTO 3a4eTa.
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3aueTr MMPOBOAUTCA C YUYCTOM PC3YyJIbTATOB BBIINOJIHCHUA yqe6H0r0 Ij1aHa u

nporpamMmsl yueOHoro rnpeamerta B I cemecrtpe.

]_IO AaThbl IIPOBCACHUA 3a4CTa H€O6XOIII/IMO HpOI?ITPI OLCHUBAHHNC BCCX pa60T,

BBLIITOJIHCHHEIX B TeueHue | CCMCCTpa: TCOPCTUICCKOC O6y‘—ICHI/IC, IMPaKTHYCCKHUC

3aHATHUA, TCCTOBBLIC 3adaHUA.

K ycranoBneHHo# gaTe 3auera oOywaromuiics A0DKeH BbINOTHUTH 100%

paboT, mperycCMOTpPEHHBIX paboyel mporpammoit yueOnoro npeamera BOVYIL.06

«bnosorus»

OI_ICHKI/I 3a4€Ta — HCYAOBJICTBOPUTCIIBHO, YAOBJCTBOPUTCIBLHO, XOpPOIIO,

OTJIMYHO.

Pacnpe;[eneHHe 3aIIaHI/Iﬁ IO VYPOBHAM CIIOKHOCTH IIPCACTABJIICHO B

cieayromieit Tabnuiie:

YpoBeHb baaa IIpouentHoE Tun Bonpocos

CJ0KHOCTH co/iep:kaHue

3aJaHuA 3aJJaHui

Huzknii 1 65% - 3aJaHus C BBIOOPOM OJIHOTO
MPaBUJILHOTO OTBETA

Cpennuii 2 15 % - MHO>XECTBEHHBINU BHIOOD;
- BOIPOCHI Ha YHOPSAOYUBAHUE
WM YCTAHOBJICHHE TPaBUIILHOU
[IOCJIEAOBATEIILHOCTHU

Bricokuit 3 20 % - CUTyallUOHHBIE 3aJlaud WU
BOIIPOCHI  MpeyCMaTpUBAIOIINE
pPa3BEPHYTBIM OTBET

KpI/ITepI/II/I OLICHUBAHUA UTOTOBOI'0 TECTOBOT'O 3aaHUs.

Ouenka

IIpoueHT BbINOJIHEHUS

“OTIU4HO”’

85-100%
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“xopomo” 70-84%

“yIOBJIETBOPUTEIHHO” 50-69%
“HeyOBIETBOPUTEIHHO Menee 49%
Bapuanr 1

1. YcranoBuTe COOTBETCTBHE, K KAKOMY YPOBHIO OPTaHM3allMM OTHOCATCS

CJIEIYIOLIUE TPUMEDPBI:

[Ipumepsnl YPOBHU OpPraHU3aliN JKUBON
IPUPOIBI
1. ctano oneneit a) MOJIEKYJISIPHO-T€HETUYECKHIM
2. OKeaH 0) KJIETOYHBIN
3. uady3opus — Tydenpka B) OpraHHbBIN
4. duocdepa I') OpraHU3MEHHBIH
5. 6enok 1) NOMYJISIITUOHHO-BUIOBOI
6. nec €) OMOreOLeHOTUYECKU I
7. HOC K) OnochepHbIii
8. KJIeTKa KpOBU (SPUTPOITUT) 3) TKaHEBOM

2. JlaTh OTBET Ha BOMPOC

HazoBute Tpu GyHKIINMH YIIIEBOJOB B KIIETKE.

3. Jonuimure npeasioKeHus

a) OCHOBOW BCEX OpraHUYECKUX COCAUHEHUM CIYKUT XUMHUUYECKUN

QJICMCHT.

0) benku — 3T0 OMOMOIUMEPHI, COCTOSIINE U3:
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4. YcTaHOBHTE COOTBETCTBHE MEXKIYy XWMHUYECKUM BEIIECTBOM, €ro
(GyHKUIMAMU, CBOHCTBAMU U OCOOCHHOCTSIMU CTPOCHUSI.
Oco0eHHoCcTH CTpOCHHS U (PyHKIIUN BemectBo

A. SIBasieTcsi XpaHHMTeJIeM HacJeICTBeHHOH HHopManuu
b. [lepenaeT HacnencTBeHHYIO HHGOPMAIUIO U3 AIpa K
pubocome

B. CoepXuT NUPpUMUIMHOBOE a30TUCTOE OCHOBaHUE —
ypauui

I'. CocTouT U3 ABYX MOJIMHYKJIEOTHAHBIX LeNei,
3aKPY4Y€HHBIX B CIIUPAJIb

J1. CocTout n3 0JHOM NMONUHYKIECOTHAHON LIENN

A. Cocrour u3 nykjiaeorugos ATI'L]

JTHK

5. YHuBepcaabHbIM UCTOYHUKOM SHEPTHH JIJISl BCEX PEAKIUH, MPOTEKAOIINX

B KIJICTKC, ABJIACTCA

a) pPHK
0) ATD
B) TPHK
r) AHK

6. ®yHk1uu (EpPMEHTOB B KJIETKE 3aKIIOYAIOTCS B ...

a) TPAHCIIOPTE BEIIECTB
0) YCKOPEeHUM XUMHYECKUX peaKkuni
B) 3aIlIMTE OT BUPYCOB M UYKEPOTHBIX OCIIKOB

F) COKpalICHNHU MBIIMICYHBIX BOJIOKOH

7. HaumOonplee KOJMYECTBO SHEPTUM BbIAENAETCS NpH pa3jiokeHuud |

rpamMma:
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a) JKupa
0) Oenka
B) TUIFOKO3BI

T) YIJIEBOAOB

8. B comarnyeckux kieTrkax mumnanize 48 xpomocom. CKOIBKO XpOMOCOM

COICPIKUTCS

a) B CIIEpMATO30M/1aX LIMMITaH3€

0) B SIULIEKIIETKE

B) B KJIETKaX N€YEHU IIMMIIaH3€e

I') B OIJIOJIOTBOPEHHOM SIULIEKIIETKE?

JTajioH: a- 24, 0-24, B-48, r-48

9. B cnepmaro3onmax Jomaad coaepxkutcs 32 xpoMocoMbl. CKOJBKO
XPOMOCOM COJIEPAKUTCS

a) B SIMIICKJIETKE

0) B raruIONUIHBIX KJIETKaX

B) B OTUIOZOTBOPEHHOM SIMIEKIIETKE

') B KJIETKaxX rOJIOBHOTO Mo3ra?

JTajoH: a- 32, 6-32, B-64, r-64

10. YcraHoBUTE COOTBETCTBUE MEXKIY MPU3HAKOM OOJBUIOTO MECTPOro

JATJIA U KPUTEPUEM BUA.

[TpusHaku 60JIBIIOTO MECTPOTO ASATIIA Kpurepun
A) ocenmblii BUJL 1) mopdostornyeckuii
b) Ha namax nBa manblia HampaBlIEHbI BIEpe U 2) BKOJIOTUYECKUI
JBa Ha3aJ

B) xiroB nonotoobpa3HbIii

I') HacensieT neca u napku
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J1) nuiy (HaCeKOMBIX M JIMYMHOK) JOOBIBACT W3-
TI0]T KOPHI

E) mpeoGmagaronias oOKkpacka OIEpeHHs U3
YEPHBIX U OCJIBIX TOHOB

Oranon: 1 -B,B,E; 2-A, T, ]I

11.YcTaHoBuTe COOTBETCTBHE MCXKAY JIMHUAMHU  3BOJIOIMH H  HUX

MpU3HAKAMU.
[Ipu3naku JInaun >BoIIONINA
A) YaCTHOE MIPUCITOCOOJICHUE K 1) apomopdo3
KOHKPETHBIM YCJIOBUSAM KU3HU 2) uauoaanTtamnus

b) npuBOIUT K BO3HMKHOBEHHUIO KPYIHBIX
TaKCOHOB

B) noBeI1aeT ypoBeHb OpraHu3alnuu

I') kpynHOE 3BOJIIOLIMOHHOE U3MEHEHHE

J1) m[puBOAUT K O0Opa30BaHUIO HOBBIX
BUJIOB, POJIOB

E) He comnpoBoXIaeTcsi MOBBIILIEHUEM
YPOBHS OPTaHU3ALNHT

Orajgon: 1 - A, JLE; 2-b,B,I'

Bapuanr 2

1. YcranoBure COOTBCTCTBUC, K KAKOMY YPOBHIO OpPraHuU3alilii OTHOCATCA

CJIEYIOINE IPUMEPBI

IIpumepsnl YPOBHU OpPraHU3aLvK )KUBON
PUPOJIBI
1. KpBUTO TTHUIIBI a) MOJICKYJISIPHO-T€HETUIECKHIA
2. cTasi BOJIKOB 0) KJIETOYHBIN
3. 03epo B) OpPTraHHBIN
4. ame0a I') OpraHU3MEHHBIN
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5. maHera 3emJs ) TOMYJISIITUOHHO-BUIOBOM
6. Kpaxmain ¢) OMOreoIeHOTUYECKHUI

7. oyT K) OrocepHbIit

8. KOCTHAs TKaHb 3) TKaHEBOM

2. JlaTh OTBET Ha BOIPOC

HazoBute Tpu GyHKIINN OEIKOB B KJIETKE.

3. JlonmuimuTe mpeamoKeHus

a) B cocrtaB XKHMBBIX OpraHu3MoOB BXOJAT CIACAYIOIIHC OPraHUYCCKHUC

BCIICCTBA.

0) K OuonosnmmepaM OTHOCATCS:

4. VYCcTaHOBUTE COOTBETCTBHE MCXKOAY XHMHUYCCKHM BCHICCTBOM, CIO

(GyHKUMSIMH, CBOMCTBAMHU M OCOOEHHOCTSMH CTPOEHUS

OcobeHHoCcTH CTpOCHUS ¥ PYHKITUU

BerectBo

A. SIBnsercst XpaHUTENEM HACIIECTBEHHON MH(MOpMAaIIIH
b. Ilepenaer Hac/ieACTBEHHYI0 HH(OPMALIMIO U3 SAApPa
K pudocome

B. Cogepxur nupuMHINHOBOE a30THCTOEC OCHOBAHUE
— ypauuJ

I'. CocTouT U3 IBYX NONMHYKIEOTUAHBIX LETIEH,
3aKpyYEHHBIX B CIIMPAIIb

1. CocTouT M3 OIHOI NMOJMHYKJICOTHIHON Lenu

A. Cocrout u3 Hykneotu1oB ATI 1]

n-PHK

5. YHuBepcaabHbIM UCTOYHUKOM SHEPTHH JUJISl BCEX PEAKLUM, IPOTEKAOIINX

B KIICTKE, ABIACTCA

a) pPHK

24



0) AT®
B) TPHK
r) JJHK

6. MoHoMepaMu OEJIKOB SIBIISTFOTCS

a) JIHK u pPHK
0) MOHOCaxapuabl
B) aMHHOKHCJIOTBI

I') HyKJICOTH/IbI

7. HanMmeHpliee KONMYECTBO SHEPIUM BBIAEISIETCS IPU PA3IOKEHUH 1

rpamMma

a) )Kupa
0) Oeaka
B) TJIFOKO3bI

T) YIJIEBOAOB

8. B ramnouaHeIx kieTkax 4desnoBeka 23 XxpomMocOMBl. CKOJIBKO XPOMOCOM

COJICPIKUTCS

a) B CIIepMaTO30M1ax

0) B AUIICKIICTKE

B) B COMaTHYECKUX KJIETKaX

') B OIUIOJOTBOPEHHOM SIHIIEKIETKE?

ITajnoHn: a- 23, 6-23, B-46, r-46

9. OmionoTBOpeHHass SULEKIETKAa COOAaKH COIEPXKHUT 78 XPOMOCOM.

CkoybKO XPpOMOCOM COACPIKHUTCA
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a) B COMaTHYECKHX KJIETKaX COOaKu
0) B crIepMaTo30u/Ie

B) B SAMIICKIIETKE

') B KJIETKaX KOXHU coOaKu?

Jtajion: a- 78, 6-39, B-39, r-78

10. YcTraHoBUTE COOTBETCTBUE MEK/1Y HAIIPABJICHUEM 3BOJIIOLUNA BHJIA U €70

IIPU3HAKH

[Ipu3Haku

Hanpagnenue sBomonuu

A) pacuupeHue apeana

b) ymeHbII€HHE YUCIEHHOCTH 0C00ei

B) yBenuueHue yuciia BHyTPUBUIOBBIX TPy
(TOIBUIOB)

I') poct ynciaeHHOCTH MOMYJISALUNA BUIA

JI) cokpaieHue TIOmAaN PacIpOCTpaHEHUS
BHJIA

E) ucuesHoBenue oTACIbHBIX MOABUJIOB

1)0HoI0rnYeCKHiA
mporpecc
2) OHOJOTUYECKHUI perpecc

Oranon: 1 -A, B, I'; 2- b, JILE

11. YcraHoBUTE COOTBETCTBHE MEXKAY JTUHUSIMU SBOIIOLMH U UX IPUMEPAMU

[Tpumepsl

JInanun >BoTIIOIINA

A) OTCyTCTBUE MUIEBAPUTEIHLHON CUCTEMBI Y
JICHTOYHBIX YepBen

b) IPBI3YLIUN pOTOBOM arrapar
KOJIOPAJCKOIO XKyKa

B) xopomiee o6oHsiHHE Y KpOoTa

I') penykuust (yrpata OpraHoB) JHUCTBEB Y
NOBUJIMKHU

) TEIMJIOKPOBHOCTh y NTHULL u
MJIEKOTIUTAOLINX

E) mnosBieHue cemMeHu Yy TOJIOCEMEHHBIX

pacTeHui

1) apomopdo3
2) uauoaanTaius
3) nereHepanus

Oranon: 1 -J,E; 2-B,B; 3- A, T
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