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OJIOBPEHO: CocrtaBiieHbBl B COOTBETCTBUM C
Ha 3ace/laHuu paboueil  mporpammoil  y4eOHOTO
LUKJIOBOU MeToanuecko komucenn — npeaMera bOVYIL06 «buonorus» mo
€CTEeCTBEHHOHAYUYHBIX U COIIMAIbHO-  crenuanbHocT 23.02.07

'YMaHUTApPHBLIX AUCHUIIIINH «TexHuueckoe O6CJIY)KI/IBaHI/Ie u

[Iporokon Ne 2 or 02.03.2023r. peMoOHT JABUrareinei, CHCTEM W

arperaToB aBTOMOOUJICH»

doHA OIEHOYHBIX cpencTB mno yueOHomy mnpeametry bOVII.06
«buonorus» — HoBoypanbck: U3n-Bo konnemxa HTU HUAY MUODU,
2023. -25 c.

AHHOTALMA

@doHA OIEHOYHBIX CPEJACTB TMpeIHa3HAUEH ISl TEKYIIero KOHTPOJS U
IPOMEXXYTOYHOM  arrecTaluu  oOydaromuxcss 1o  crnenuanbHoctn — 23.02.07
«Texnudeckoe 0OOCITY)XKMBaHWE W PEMOHT JBUTATENeld, CHCTEM U arperaToB
aBTOMOOWJICH»  Ha COOTBETCTBUE WX IIEPCOHAJIBHBIX JOCTIKCHHH IO3TAITHBIM
TpeOOBaHUSAM MPOTPAMMBbI TTOATOTOBKHU CIEIUAIMCTOB CPEIHETO 3BEHA IO YYCOHOMY
npeametry BOVIL06 «buonorus». Komruiekramus QoHmIa OINEHOYHBIX CPEJCTB:
MacIopT, MporpaMMa OIICHUBAaHMS, OIICHOUYHBIE CPEJCTBA IS TEKYIIETO, PyOeKHOTO
KOHTPOJII W TPOMEKYTOYHOM aTTECTAllMH TI0 YYEOHOMY TIpPEAMETYy, KPUTEPUU
ornicHuBaHWsA. B macmopre ¢oHAa OICHOYHBIX CPEACTB YKa3aHbl. MECTO YydeOHOM
JTUCIUIUIMHBI B CTPYKTYpPE MPOTrpaMMbl MOATOTOBKM CIICIIMATMCTOB CPEIHETO 3BEHA,
tpeboBanuss ®I'OC CIIO k pe3ynabTaramM OCBOEHHSI Yy4eOHOrO MpeaMeTa, MepeyeHb
dbopMUPYEeMBIX KOMIIETCHITNH, KOMIOHEHTHI ()OHIa OIICHOYHBIX CPEICTB
Pazpabotuuk: IlomoBa H.H., mnpenomaBaTenb mnepBoil KaTeropuud IUKIOBOMU
METOJIMYECKOM KOMHCCHHM €CTECTBEHHOHAYYHBIX U  COIIMAJIbHO-TYMaHUTAPHBIX
JTHACIIATUTMH

Penakrop: banakuna N.A.
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1. TACITIOPT ®OHJA OLHEHOYHbBIX CPEJACTB I10
YYEBHOMY HPEIMETY BOYIIL06 «bUOJIOI' US1»

OneHOYHBIE CpeJCcTBa MO OHOJIOTUU TpeaHa3HAYEHBI IS MPOBEICHUS
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAI[MU 1O YUeOHOMY MPEAMETY.

Kontpone u  omeHka  pe3ylbTaroB  OOy4YeHUS  OCYLIECTBISETCS
MpenojaBaTeieM B  MOPOLECCE MPOBEACHUS  MNPAKTHUYECKUX  3aHIATUH U
TecTUpoBaHUsl. Pe3ynbTaTthel 00ydeHUs OMpPENessioT, YTO OO0yJaroluecs: JTOJIKHbI
3HaTh, MOHUMATh W JEMOHCTPUPOBATH IO 3aBEPIICHUH HW3YUYCHHs] Y4EOHOTO
npeaMeTa.

s hopMupoBaHus, KOHTPOJIS U OIICHKH PE3YJIbTATOB OCBOEHUS Y4EOHOTO
npeaMeTa HCHOJIb3YETCsl CUCTEMa OIEHOYHBIX MEpPOMNPUSTUM, MPEACTaBISIONIas
co00l KOMIUJIEKC Y4YeOHBIX MEPONPUITHN, COTJIACOBAHHBIX C pe3ylbTaTaMH
oOydyenus wu cdopmynupoBanHbix ¢ yderoMm @OI'OC COO (nmpenmeTHbIC
pesyabTaThl o gucuumuinae) u I'OC CIIO.

Cucrema OIICHOYHBIX MEPOMPHUATHH, CIPOCKTUPOBAHHAS IO Yy4eOHOMY

mpeamMEeTy <<BPIOJIOTPIH)), mpeacTaBJICHA B IMACIIOPTC OUCHOYHBIX CPCACTB (Ta6JII/ILIa

1).



ITacmopT OLEHOYHBIX CPeACTB N0 y4eOHOMY npeamerty « buosiorus»

Pasznen 1 KieTka — cTpYyKTYPHO-(PYHKIMOHAJIbHAS ¢INHULIA 5KHUBOT0
Pe3yabTaThl XapakTepu3oBaTh CTPYKTYPHO-(QYHKIIMOHAIBHYIO OpraHu3alfio KJIETKH Ha OCHOBE
o0yueHuUs HaAOTI0ICHUSI
PesyabraTel  00y4yeHus OueHoyHoe  MepoONpHUSTHA
Tema OueHo4yHbIE cpeacTBa
10 TeMaMm TeKylero KOHTPoJIst
Tema 1.1 | XapakrepuzoBarb YPOBHM | 3allOJIHEHUE cpaBHUTENbHOW | CpaBHUTEIbHAA Tabyuia
O6mmas KUBOW MaTepHUU TAaOJMIIBI CXOJCTBA M PA3IMUUNA | CXOJACTBA M PA3IUYUN >KMBOTO
XapaKTepuc OnuceiBaTh METOABl | AKUBOT'O U HE JKUBOTO Y HE KUBOTO
TUKA )KMU3HU | UCCIIEIOBAHUS Ha
MOJIEKYJISIPHOM M KJIETOYHOM
YpOBHE
Tema 1.2. Paznuuath CYIIECTBEHHBIC 1. ®poHTANIBHBIN OITPOC 1. TIlepeueHb BONPOCOB K
CrpykTypH NpU3HAKU CTPOEeHHS KJIeTok | 2. Pa3paboTka rioccapus (bpoHTaTBEHOMY OIIPOCY
o- OpPraHU3MOB Pa3HbIX LAPCTB 2. I'moccapuit c
¢yHKIMOHA KUBOU MPUPOJIBI OIIPEIEIICHHBIM IepeYHEM
JIbHAs TEPMHUHOB
opraHu3anu
s KJIIETOK




Tema 1.3. | Onpenenarsb 1. [IpakTHueckoe 3aHATHE 1. Oryer mno mNpaKTUYECKOU
CrpyktypH IIOCJIE0BATEILHOCTD «Pemenue  3amau  mo  Teme | pabore
o- nykieoruaoB JHK wu PHK «buocunre3 Oenka. ['eHeTHueckuii
dbyHKIIMOHA Onpenensite KOI»
JIbHBIE MOCJIEIOBATEIbHOCTh
dbakTophI AMUHOKHUCJIOT B  MOJIEKYJie
HaCJIe/ICTBE Oenka
HHOCTH HNuTtepripeTupoBath CTPYKTYpYy

U (PYyHKIMOHAJILHOCTh O€JIKa B

cityJae U3MEHEHUS

NOCJIEI0BATEIIBHOCTH

HykineotunoB JJHK
Tema 1.4 OnuceiBaTh OCHOBHBIE 1. ®poHTANIBHBIN OITPOC 1. TIlepeueHb BONPOCOB K
O6men SHEPreTUYECKUE U | 2. 3amoJiHeHHE CPaBHUTENBHOW | GPOHTATHLHOMY OMPOCY
BEIIECTB M | [NTACTUYECKHUE MpoLecChl | TaONUIBI  XapakTepucTHK TUnoB | 2. CpaBHuTeNbHas TaliuIa
peBpalicH KIeTku  (oOMeH  BemiecTB, | oOMeHa BEIIeCTB XapaKTEPUCTUK TUIIOB OOMeEHa
Ue DHEPruu | XeMO-, POTOCHHTE3) 3. [TpakTrueckoe 3aHSATHE | BEIECTB
B KJIIETKE «3yuenue IIPOLIECCOB 3. OTuer MmO MpPaKTUYECKOUN

¢dorocunTesa, XeMOCHHTe3a M | pabore
JIbIXaHHSI»

Tema 1.5 XapakTepru3oBaTh KU3HCHHBIN 1. OOcyxneHnue 10 BOIpOcaM 1. Ilepeuenr BOMPOCOB MJIs
Ku3HEHHBI LUKJI KJIIETKU JEKIUH o0cyXaeHus
u UK
KJIETKHU.
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Mutos.
Meiios

Pa3znen 2

Crpoenue U QyHKIUHM OPraHu3Ma

Pe3yabTaThl 00y4eHUs

HpOFHOSI/IpOBaTB BO3HHUKHOBCHHC

MMPU3HAKOB B XoAae
HWHIAUBUAYAJIIBHOT'O PA3BUTHA U PA3MHOKCHUA OPTaHU3MOB

Ouenovnoe MepONpPUATHS
Tema Pe3yabTaThl 00y4eHHUs1 IO TEMaM OueHovHbIe cCpeACTBa
TEKYIIero KOHTPOJIsi
T 21 OnuceiBaTh CTpOCHUE 1. OuenuBaemasi IUCKYyCCHs 1. Ilepeuenb BOMpPOCOB
eMa ) N
B3aMMOCBSI3b K OIIEHUBAEMOU
Ctpoenne
MHOTOKJIETOYHOT'O OpraHu3Ma JIUCKYCCUH
OopraHnusma

Tema 2.2 @opmbl | XapaKTepU30BaTh

Pa3MHOXKEHUS Pa3MHOXKEHUS

OpraHu3MOB

CITOCOOBI

1. ®poHTANIBHBIN OITPOC

2. 3amosHeHue TaAOIMIBI C
KpPaTKOM XapakTepUCTHUKOW U
npuMepamMu dbopm
Pa3MHOXXEHUSI OPraHU3MOB

3. BeiiBirenune u omnucaHue
MPU3HAKOB CXOJICTBa
3apOJBIIICH YEJIOBEKA U IPYTHX
MTO3BOHOYHBIX KakK
JI0KAQ3aTeNbCTBO ux
ABOJIIOIIMOHHOTO POJICTBA

1. TlepeueHp BOMPOCOB
K bpoHTATBHOMY
OIpOCy

2. Tabmuma ¢ kpatkoit

XapaKTEPUCTUKOU 151
npuMepamu dbopm
Pa3MHOKEHHUS
OpraHU3MOB

3. OTtuer no

MPAKTUIECKOM paboTte
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Tema 2.4 OnuceiBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBIN ONPOC 1. IlepeyeHp BOIPOCOB
3aKOHOMEPHOCTH HACJIECTBEHHOCTH u | 2. Ilpaktuyeckoe  3aHiATHE | K (bpoHTaTBEHOMY
HaCJe10BaHUS U3MEHYUBOCTH «PellleHre reHETUYECKUX 3a/lad. | ONPOCY
Onpenenste BepoATHOCTh | CocTaBiieHUE POAOCIOBHON» 2. Otuer o
BO3HUKHOBEHHUS!  HACJIEICTBEHHbBIX MPAKTUYECKOM paboTte
OpU3HAKOB MPU  MOHO-, JIH-,
NOJIUTUOPUTHOM u
AHAM3UPYIOIIEM CKPEIIMBaAHUH
Tema 2.5 OnuceiBaTh 3akoHoMepHocT | 1. Tlpaktuueckoe  3anstue | 1. OTuer o
3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH u | «AHanu3 (EHOTUIIMYECKON | MPAKTUYECKOU paboTe
U3MEHYUBOCTHU U3MEHYMBOCTHU U3MEHYUBOCTH, OCTPOEHHE
OmpenensTe TUI MyTalMd TMpU | BAPUALMOHHOIO psna U
nepeaaye HACJICICTBEHHBIX | BApUALIMOHHON KPUBOII»
IPU3HAKOB
Pa3zgea 3 Teopus 3BoOIIOLMH

Pe3yabTaT 00yyeHus

Oepe’KHOTO OTHOIICHHS K OKPY KaIOIIEH cpeie

AprymMeHTHpOBaTh HEOOXOAMMOCTh COXPAHEHHS MHOTO0Opas3usi OpPraHW3MOB C IIEJBIO

Tema

Pe3yabTaThl 00y4eHUs1 10 TEMaM

Ouenouynoe
MEpPONPUSATHS TeKYIIero
KOHTPOJIA

OueHo4yHsblie
cpeacTsa
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Tema 3.1 XapakTepus3oBaTb MPEANOCBUIKM U [IpakTyeckoe 3aHATHE: 1. Otuer o
Uctopus JIBUKYIIUE CHJIbI  BO3HUKHOBEHUS 1. WUsyuenue Kpurepues IPaKTUYECKOM paboTte
HBOJIFOI[MOHHOTO MHOT000pa3us BUI0B BUJIA.
YUEHUS. 2. N3yuenue
MUKpO3BOJIOLN IPUCTIIOCOOJIEHHOCTH
s OpraHU3MOB
Tema 3.2 XapakTepu3oBaTh MPEANOCBUIKM U [IpakTHueckoe 3aHsITHE: 1.0tuer no
Makpo3Botonu OBWKYIIUE CHIBl BO3HHKHOBEHMS 1. Anaimm3 #  oOueHka MPAKTUYECKOM paboTte
s. MHOT000pa3us BUJIOB. Pa3JIMYHbBIX TUII0TE3
Bo3HukHOBEHUE XapakTepu3oBaTh MPEANOCBUIKH U IIPOUCXOKIACHUS KU3ZHU
U pa3BUTHE OBIKYIIUE CHJIBI  BO3HHKHOBEHMS 2. DBblABIeHHE TJIaBHBIX
KU3HU Ha 3emiie MHOT000pa3us BUI0B HaIlPaBJICHUN  HBOJIOLHH

OpraHUYEeCKOro MUpa.

N3yuenue pa3BUTHUS

OpraHUYeCcKOro MUpA.

Tema 3.3
[TpoucxoxaeHu
€ 4eJoBeKa —
AHTPOIIOTECHE3

XapaKTepru3oBaTh
JBIKYIIUE
MHOT000pa3us BUI0B

CHJIBI

MNpCAIIOCBIIIKN U

BO3HHMKHOBCHHA

1 TlpakTUueckoe 3aHsTUE:
«AHanuz u OIICHKA
npuudH  (HOPMHUPOBAHUS

YCJIOBCUYCCKHUX pacC»

1. Otuer 1o
MPAKTUYECKOM paboTte
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2. OHEHOYHBIE CPEJACTBA I10 YYEBHOMY IIPE/IMETY
«BNOJIOT' USD»

2.1. OneHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJIS 0 y4eOHOM AUCHUIIINHE

«buosornsa»

Texymuii KOHTPOJb PE3yJbTaTOB OOYYEHHUS MOXXHO OCYIIECTBISATH
pPa3IMYHBIMKU METOJAAMHM M C TMOMOIIBI0 PAa3JIMYHBIX OLEHOYHBIX cpeacts. Ilo
yueOHoM mucuuiuinHe «buosorus» B KauecTBe CpPEJACTB TEKYIIEro KOHTPOJIS
MPUMEHSIOTCS 3aJlaHusl B TECTOBOM (opMme; 3all0THEHUE CPABHUTEIBHBIX TAOJHUIIL;
BBITIOJIHEHUE TPAKTUYECKUX padoT u T.1. Huke mpuBemeM mpumMepbl HEKOTOPHIX

N3 HUX.

2.1.1 3apanus, HanpaBJieHHbIE HA CHCTEeMATU3AIMI0 U 00001IeHue

TeopeTu4eckoil nHpopmaunu

BI/I3yaJ'II/ISaHI/I}I TCOPCTUUCCKOI'O MaTCpuajia 3alllTaHUPOBAHA B PA3JIMYHBIX
(bopMaTax, BKJItO9askA: COCTABJICHHUC JICHTbBI BPCMCHH, MCHTAJIBHBIX KapT,
Fpa(i)I/I‘IGCKI/IX CXEM, H T.II. Huxe IMPpUBCACHBLI IMPUMCPHBIC 3aldaHUA Ha
BU3yaJIM3aIIUIO TCOPCTHUUCCKOI'O MaTCpualia.

1. Pa3paborTka riaoccapusi

HasBaHnue TeMbl OCHOBHBIE TTOHATUSA T€HETUKHU

Pe3yabTaT OrnuceIBaTh 3aKOHOMEPHOCTH
00yueHHUs 10 TeMe HACJIEACTBEHHOCTH M U3MEHUYUBOCTH

O01ue OK 02
KOMIIeTeHIIHH

@®opMyJIMPOBKA 3aJaHMS: COCTABBTE TJIOCCAPUM C OIPEACICHUSMH IO
teme “OCHOBHBIE MOHSTHUSI TEHETUKA, UCIIOJIb3Ysl MaTepUaibl JEKIUH, YUeOHUKH,

CJIOBapH.



IIpumepHbIii NepeYeHb TEPMHUHOB:
AJbTepHAaTUBHBIC TPU3HAKU
AJienbHBIE TEHBI

Heamnenbable TEHBI

JIOMUHAHTHBIN IIPU3HAK

PeneccuBHbIN pU3HAK

['oMO3UTrOTHBIN OpraHu3mM

reTepOSI/IFOTHBIﬁ OpraHu3M

I'enoTun

denotumn

JIurnOpuiHOe CKpEIIBaHUE

Yucrag TuHUA

['ubpun

HaCHG,ZICTBGHHOCTL

N3MeHuYnBOCTE

2.1.2. 3aganus, HanpaBJieHHbIe HA ()OPMUPOBAHUE WIH MPOBEPKY 3HAHU I

1. ®poHTaABHBII ONPOC

Ha3zBanue teMbl

Hctopust 3BOMIOLMOHHOIO YUYEHUS

PesyabTat

00y4eHHUd 1O TeMe

XapakTepHu3oBaTh MPEAMOCHUIKI "
JNBIKYIIUE CUIIBI BOBHUKHOBEHHSI MHOTOOOpa3us

BHUJIOB

O01ue

KOMIICTCHIINN

OK 02, OK 04

IIpumepHbIii NepevYeHb BONMPOCOB K (PPOHTAITBLHOMY ONPOCY
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JIuaaea?

Jlamapka.

Hepe‘H/ICHI/ITe MMPCANOCHUIKHM BO3SHUKHOBCHHA JapBUHU3MA

Hepe‘II/ICJ'H/ITC OCHOBHBIC MOJIOKEHUS CUHTETUUYECKOU TCOPHUHU 3BOJIIOIUHN

Kpurepun oueHuBanus:

«5» - OTBET MOJHBIH, pa3BepHYTHIN

«4» - OTBET J0CTAaTOYHO HOJ'IH]':;Iﬁ, HO €CTh HCTOYHOCTHU

«3» - OTBET KPaTKU UJIU C TPYyObIMHU OIIMOKAMHU

«2» - OTBET HEBEPHBIN U OTCYTCTBYET

2. O0cy:x1eHue 10 BONPOCaM JIEKIIUH

Ha3zBanue TeMbl

JKu3HeHHBIN MUK KIIETKH. MuTo3. Meiio3

PesyabTat XapakTepu3oBaTb  JKU3HEHHBIM  LIUKII
00y4eHHUd MO TeMe KJIETKU

Oo0mme OK 02, OK 04
KOMIIeTEH I H

4.

S)
3

IIpuMepHbIi epeyeHb BOMPOCOB sl 00CYKACHUS

3TOT TpoTIecc.

Kakue n3meHeHus B KJIE€TKe MpcaAmCcCTBYIOT I[eJ'IeHI/IIO?

B yuem 3akmrouaeTcss OMOIOTHYECKOE 3HAYCHUE MATO3a?

Yem MeN03 OTJIMYAETCA OT MUTO3a?

. B 4eM 3akimrouaercs OMOJIOrHYECKOE 3HAYEHUE Meio3a?

. Teer

KakoBbl cuibHble U ciabble CTOPOHBI CHUCTEMbl Oopranuueckoro mupa K.

ChopmynupyiiTe OCHOBHBIC MOJIOKEHUS HBOIOUMOHHOW Teopun XK. b.

Oxapakrepusyiite (pa3pl MUTO3a M KPaTKO PACCKaXUTE, KaK MPOUCXOAUT
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Ha3Banue TeMbl BzanmoaeiicTBue reHOB

OnuceiBaTh 3aKOHOMEPHOCTHU

HACJIEJCTBEHHOCTH U N3MEHUYNBOCTH
Pesyabrar o00y4yeHus
Onpenenste BEPOATHOCTb BO3HUKHOBEHMS

o TeEMe
HACJIEACTBEHHBIX NMPU3HAKOB IIPU PAZIMYHBIX
B3aUMOJICICTBUAX T€HOB

Oo0mmue OK 01, OK 02

KOMIIeTEHIIM U

IIpumep TecToBOrO 3axaHus

1. K B3aumoelicTBUSIM aJlJIeIbHBIX T€HOB HE OTHOCHT:

1) snrcrtas, noJauMepuo, MoaU(GUIUPYOIee TeHCTBHE TCHOB

2) KOOIIepalio, MHOXECTBEHHBIN aJlJIETN3M

3) cBepXIOMUHUPOBAHKE, KOMILIEMEHTAPHOCTh

4) KOIOMHUHUPOBAHUE, TPOMEKYTOUYHOE JOMUHUPOBAHUE

2. IlposiBieHne y TeTEpPO3UTOT TNPU3HAKOB, JETEPMUHUPYEMBIX IBYMS
aJIeIs MU HAOJIoaeTCsl TIPU:

1) cBepXAOMUHUPOBAHUHU

2) snucTase

3) KOJOMUHUPOBAHUU

4) onumepuun

3. HacnenoBanue ueTBepTOM IPYIIIBI KPOBU OTHOCST K TUITY B3aUMOJCHCTBUS:

1) komoMuHUpPOBaHUE

2) cBEpXJIOMUHUPOBAHHE

3) noiHOE TOMHUHUPOBAHUE

4) NpoMeKyTOYHOE JOMUHHUPOBAHUE

4. HacnenoBanue MIMHIIUAIIOBOM OKPACKHU y KPOJIUKOB KOHTPOIUPYETCS TPEMs
amtensmu: A,a u ah. Kaxknast ocoOb SIBISIETCSI HOCUTENEM TOJBKO JABYX M3 HHX.
DTO npumep:

1) KoMIIEMEHTapHOCTH

2) Koorepaiu
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3) MHOXECTBEHHOTO aJuIeIn3Ma

4) nonumepun

5. IlossBnenue HOBOOOpa3OBaHMI MpPU  COBMECTHOM  JIEMCTBUM  JBYX
JOMUHAHTHBIX HEAJUICNIbHBIX TE€HOB, KOIrZla B TOMO3UTOTHOM WM B
reTepO3UroTHOM COCTOSIHMM Pa3BUBAETCSl HOBBIM MpU3HAK, HAOII0AAETCS MPU:
1) KOMIUIEMEHTApHOCTH

2) Koomepanuu

3) MOJHOM IOMUHUPOBAHUU

4) neficTBUM reHOB-MOIU(UKATOPOB

6. Eciu oguH JOMUHAHTHBIN T'€H MOAABISIET ACHCTBUE APYTOro JTOMUHAHTHOTO
r€Ha, TO - 3TO IPUMEP:

1) peueccuBHOro 3MMUCTa3a

2) nonuMmepun

3) AOMHMHAHTHOTI'O AIUCTa3a

4) MHOXXECTBEHHOTI'O ajIIen3Ma

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

2.1.3. 3apanus, HanpaBJieHHbIe HA GOpMHUPOBaHNEe YMEHHUI U HABBIKOB

1. IIpakTu4yeckoe 3aHsTHE
I[Ipu wu3ydenuu yueOHoro mpeamera “‘buonorus” mNpPeayCMOTPEHO
BBITIOJIHEHUE MPAKTUYECKUX PadoT:

Tema 1.3. CTpyKTYpHO-(PYHKIHOHAIBbHBbIE (PAKTOPHI HACAEACTBEHHOCTH
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Pemenue 3anau no teme «buocunTtes 6enka. ['eHeTnyeckuii Ko

Tema 1.4. O0OMeH BeliecTB U NPEeBPALLCHHE IJHEPTUH B KJIETKE

N3yuyenue npoueccoB (POTOCHUHTE3a U XEMOCHUHTE3A

Tema 2.4. 3aKOHOMEPHOCTH HACJIEIOBAHUS

Pemenne renetnueckux 3anad. CoctaBieHUE pOJLOCIOBHOM.

Tema 2.5. 3aKOHOMEPHOCTH U3MEHYUBOCTH

Ananu3 (HEeHOTUNUYECKOM W3MEHUYMBOCTH, IOCTPOEHUE BapHAIIMOHHOIO
psAla ¥ BapUaLlMOHHOM KPUBOU

Tema 3.1. UcTopusi 3BOJIOLHOHHOIO YueHHs1. MHUKPOIBOIIOLMS

1. Onucanue ocoGeit 0IHOTO BUIa O MOP(POIIOTHUECKUM KPUTEPUIM

2. V3yuenune npucnocoOJIeHHOCTH OPraHU3MOB

3. BoisiBnieHue HampaBieHHU 3BOJIOLNH

Tema 3.2. Maxkpo3Boawnus. Bo3HUKHOBeHMe W pa3sBUTHE KU3HU HA
3emue

1. U3yuenue runore3 NpoucXokKACHUS )KU3HU Ha 3eMIie

2. BblsBiI€HHE TJIaBHBIX HANPABICHUN HBOJIIOLMM OPraHUYECKOro MHpA.
N3yuyenue pa3BuTUs OPraHUYECKOr0 MUpa.

Tema 3.3. IIpoucxoxkaeHue 4eJ0BeKa — AaHTPONOreHe3

AHanu3 1 olleHKa MPUYKUH (POPMUPOBAHUS YETOBEYECKUX pac

IIpumep npakTuyeckoii padoTbl
[Ipaktuueckas pabora «AHaMM3  (PEHOTHUMUYECKOM  H3MEHYHBOCTH,

IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM»

Ha3Banue TemMbl 3aKOHOMEPHOCTH U3MEHYUBOCTHU

OnuceIBaTh 3aKOHOMEPHOCTH
Pesyabrar 00y4eHUs

Imo TeMe

HaCJICACTBCHHOCTH U N3MCHYNBOCTHU

O0mue OK 01, OK 02, OK 04
KOMIIeTeHIIN U
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Heap: yrmyOurs 3HaHUS O  HOPME  pEakUMM  Kak  Ipenese
MPUCHIOCOOUTENBHBIX ~ pEaKIUi  OpraHu3MOB; CPOPMHUPOBATH 3HAHHUS O
CTaTUCTUYECKOM  psAJl€  WU3MEHYMBOCTH  NpPHU3HAKa; BbIPA0OTaThb  yMEHHE
HKCIIEPUMEHTAIBHO TOJy4YaTh BAPUALMOHHBIM PSJ U CTPOUTH KPUBYIO HOPMBI
pEeaKIuU.

3ananme 1. N3yueHne W3MEHUYMBOCTM PACTEHHUWA. Y CTAHOBUTH
CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOAU(PUKALIMOHHON U3MEHUYNBOCTH

1.1 U3mepbTe AJIMHY JUCTa WIK JIUCTOBOM MiacTuHbI pactenus (30-35 wrT.),

MMOJTYUYCHHBIC JAHHBIC 3aIIUIIINTC B Ta6J'II/II_[y 2.1.

Tucmosan
HAACMUHKA

§ qepeniox

OcHoéanue
aucma

Pucynok 2. Ctpoenue nucra

Taoaunma 2.1 Pe3ynbTaThl U3BMEpPEHUM

Ne 112 |3 (4 |5|6 |7 (8|9 10/11{12/13|14|15|16].... 35
JucTa

Pa3mep
aucta, V

[lonpcunTaiiTe YUCIO JMCTHEB, UMEIOIIUX OJMHAKOBYIO JUIMHY, U BHECUTE
JAaHHBIE € Y4Y€TOM BO3PACTAHMA WX /UIMHBI B Tabmuiy 2.2, B KOTOPOW IO
TOPU30HTAIIH CHayajga  paclojoXUT  pAan qucen, 0TOOpaXKaroIINX
MOCJIEeI0BAaTEIbHOE W3MEHEHHWE TMpHU3HaKa (JJIMHA JIMCTa), HUXKE — YacTOTy

BCTPCHACMOCTH KaKI0I'0 ITPHU3HAKA.

D A% § B e BT atuinosued Soadunssenssosadorssstosesetasssts shoeodhororosssradbosssssonssslossostnd 50i fsssorsmmesnsstorssroencsnsods shoosn 3 SUNN S ;

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

\/’

Pucynok 3. Hactora BCTpe4aeMOCTH U JIJIMHHA JIUCTA
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Tadampa 2.2 PacnpeneneHue 3HAYeHUWM MO BapuaHTaM M 4acTOTE

BCTPEYaEMOCTHU

Pazmep nucra, V
(BapuaHTa)
Yucno nuctees ¢
OJIMHAKOBBIM pasmepom, P
(4acToTa BCTpPeYaeMoOCTH)

Omnpenenure, Kakve NPU3HAKU BCTPEYAIOTCS YaCTO, KAKHE — PEJIKO.

1.2 TlocTpoiiTe BapHAllMOHHYIO KPUBYIO, KOTOpas MpeiCTaBiseT coOou
rpaduyueckoe BbIpaKEHUE W3MEHUMBOCTU MNpu3Haka. [lo BepTukamu oTMmeuaiite
YaCTOTY BCTPEYAEMOCTH IPU3HAKA, MO TOPU30HTAJIM — CTENEHb BBIPAKEHHOCTHU
npusHaka (BapuaHnTty). [I1aBHOI TMHMENH cOeIMHUTE MOTyYEeHHbIE TOUKH.

KpuBas Ha rpaduke ObiBaeT, Kak MpaBWIO, CAMMETpUUHON. Bapuanuu, kak
0oJbIIMEe, YeM CpPEeIHHE, TaK U MEHbIIINE, BCTPEUaIOTCs OJIMHAKOBO YacToO.

1.3 Omnpenenure CpemHIOK BEJIWYMHY BBIPDAXKEHHOCTH IIPU3HAKA 110
dbopmyie:

P-V
M2l
n

rne M — cpenHsas BenuunHa, V — BapuaHTa, P — 4acTtora BCTpe4aeMOCTH

BapuaHT, N — oOOIee YHWCIO BapHaHT BapHAllMOHHOTO psjaa (olIee dYucio
JICTHEB).
CpenHee 3HaueHUWE TPU3HAKA BCTpPEYAETCS yamie, a BapualluH,

OTJIMYAIOIIMECS OT HEro, - 3HAYMTEIBHO PEekKe. OTO Ha3bIBACTCS HOPMAIbHBIM
pacnpeieieHueM.
1.4 CpeaaiiTe BBIBOA O TOM, Kakas 3aKOHOMEPHOCTb MOIU(DHKAIIMOHHOU

M3MEHUYMBOCTH BaMU OOHapYy>KeHa.

2.2. OnleHOYHbIE CpeCTBAa MPOMEKYTOUYHON aTTeCTAlMU

[IpomexyTtounast arrectauuss 1o ydeOHomy npeamery BOVYILO6

«buonorus» B | cemectpe B hopme ceMeCTpOBOIo 3a4eTa.
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3a4eT MPOBOJUTCS C YUYETOM PEe3yJIbTATOB BBIMOJHEHUS] Y4€OHOIrO TjIaHa U

nporpaMmsl yueOHoro npeamera B I cemectpe.

Jlo natel poBeAeHUs 3a4eTa HEOOXOJUMO MTPOWTH OLIEHWBAHHUE BCEX padoT,

BBITIOJTHEHHBIX B TeueHue | cemecTpa: Teopernueckoe oOydeHHE, MPAKTUYECKHUE

3aHATHUA, TCCTOBBIC 3aJaHUA.

K ycranoBnenHoil gare 3ayeta oOydwarouiuiics IOJKEeH BBIMOMHUTH 100%

paboT, mpeaycMOTpPEeHHBIX pabodeil mporpammoii yueOHoro npenmera bOVYIL06

«buomorus»

OI_IeHKI/I 3a4€Ta — HCYHAOBJICTBOPUTCIBHO, YAOBJICTBOPUTCIBHO, XOPOIIO,

OTJIMYHO.

Pacnipenenenne

cieaymwIeu Tabauiie:

Ba)];aHI/Iﬁ Mo YpPOBHAM CIOKHOCTH IIPCACTABJIICHO B

YpoBeHnb baan IIpouentHoe Tun Bonpocos

CJI0KHOCTH coJep:KaHue

3aJaHus 3aJlaHu i

Huskuit 1 65% - 3aJaHusi C BHIOOPOM OJHOTO
MIPaBUIIBHOTO OTBETA

Cpennuii 2 15% - MHOKECTBEHHBIN BBIOOD;
- BOIIPOCHI Ha YHOPSJIOYHUBAHHUE
WM YCTaHOBJICHHWE TPABUIBLHOMN
[IOCJIEIOBATEILHOCTH

Bricokuit 3 20 % - CHUTyallMOHHBIC 3aJaud WU
BOIIPOCHI  TIPEAyCMaTPUBAIOIINE
Pa3BEPHYTHIA OTBET

KpI/ITepI/II/I OLICHUBAHUS UTOT'OBOT'0 TECTOBOT'O 3aaHU.

Ounenka

HpOIIeHT BBIITOJIHCHHUHA

“OTJIINYHO”’

85-100%
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“xopomo” 70-84%

“yIOBIIETBOPUTEIBHO” 50-69%
“HEyJIOBJIETBOPUTEIHLHO” menee 49%
Bapmuanr 1

1. YcranoBute COOTBCTCTBHUC, K KAKOMY YPOBHIO OPTaHHU3dlIUN OTHOCATCSA

CJIeIyIOUINE TIPUMEPHI:

[Ipumepsl YPpOBHM OpraHu3anuu XxUBOU
MIPUPOJIBI
1. ctago oneneit a) MOJICKYJIIPHO-TCHETUYECKUI
2. OKeaH 0) KJIETOYHBIN
3. uady3opus — tydenpka B) OpraHHbBIN
4. 6uocdepa ') OpPraHU3MEHHBIH
5. 0eJok 1) TIOMYJISIIMOHHO-BUI0BOM
6. nec ¢) OMOTreoIeHOTHYECKUM
7. HOC K) OrochepHbIit
8. KJIETKa KpOBU (SPUTPOLIUT) 3) TKAaHEBOM

2. JlaTh OTBET Ha BOIPOC

HazoBute Tpu dyHKIIMN yTIEBOAOB B KIETKE.

3. Jonummre mpeaoxKeHusI

a) OcHOBOM BCEX OpPraHUYECKUX COCIUHEHUU CIYXUT XUMHUUYECKUU

OJICMCHT.

0) benku — 310 OUOMONUMEPHI, COCTOSIUE U3:
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4. VYcTaHOBUTE COOTBETCTBHEC MCKIAY XUMHYCCKUM BCIHICCTBOM,

(YyHKUIUSAMH, CBOMCTBAMH U OCOOCHHOCTSIMH CTPOCHHS.

€ro

Oco0eHHOCTH CTpoeHUs U QYHKIIUH

BemecTBo

A. SIBasieTcst XpaHHUTeIeM HACJIeACTBEHHO HHGopManuu
b. [lepenaet HacneacTBEHHYIO HH(OPMAIIUIO U3 sI/Ipa K
pubocome

B. Conepxut NnMpUMHUANHOBOE a30TUCTOE OCHOBAHUE —
ypauui

I'. CocTouT U3 ABYX NOJTHHYKJICOTHAHBIX LeMei,
3aKpY4YeHHBIX B CIIUPAJIb

J1. CocToUT M3 OTHOM MOJIMHYKICOTUITHON LENH

A. Coctout u3 Hykiaeoruaos ATI'T]

JIHK

5. YHI/IBepCEUIBHLIM HCTOYHHUKOM 3HCPTUU HJISI BCEX peaKHHﬁ, MMPOTCKAaOIINX

B KJICTKC, ABJIACTCA

a) pPHK
0) AT®
B) TPHK
r) JHK

6. ®yHKIIMU (HEPMEHTOB B KIJIETKE 3aKITIOYAIOTCA B ...

a) TPaHCIIOPTE BEIIECTB
0) yCKOpeHUH XUMHYECKUX pPeaKkiuii
B) 3aILIUTE OT BUPYCOB U UYKEPOJHBIX OEIKOB

F) COKpalllCHUH MbIIICYHBIX BOJIOKOH

7. HauOonblllee KOJIMYECTBO SHEPrUU BBIACISIETCS NPU Ppa3ioxKeHuu |

rpaMma:
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a) JKupa
0) 6enka
B) TJIFOKO3bI

T') YIJIEBOJOB

8. B comarnueckux kierkax mumnanie 48 xpoMocoM. CKOIBKO XPOMOCOM

COJIEPIKUTCS

a) B CIIEpMaTo30uAax UMIIaH3e

0) B AMICKIICTKE

B) B KJIETKaxX N€YEHU IIMMIIaH3€

') B OIUIOJOTBOPEHHOM SHLIEKIETKE?

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

9. B cnepmaro3zonmax Jomaad comaepkurcs 32 XpomMocoMbl. CKOJBKO
XPOMOCOM COAEPKHUTCS

a) B SIUIECKJICTKE

0) B TaruIONIHBIX KIETKaX

B) B OILUIOJJOTBOPEHHOM SIUIICKIICTKE

') B KJIETKaX FOJIOBHOT'O MO3ra?

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

10. VYcraHoBuTE COOTBETCTBHE MEXKIY MPU3HAKOM OOJIBIIOIO MECTPOro

IATIIa U KPUTEPUEM BHUJA.

[Tpu3Haku O6ONBIIOTO MECTPOTO ASTIA Kpurepun
A) ocemblii BUA 1) Mmopdonorudeckwmii
b) na nanax aBa masblia HampaBlIEHbI BIEpE] U 2) 5KOJIOTMYECKHI
JIBa Ha3aj

B) xitoB 1010T000pa3HbII

I') nacensiet neca u napku
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J1) nunry (HaCEKOMBIX U JIMYMHOK) JOOBIBAET U3-
MO KOPbI

E) mnpeoGnanaromiasi oxpacka ONEpeHHs U3
YEPHBIX U OCJIBIX TOHOB

Oranon: 1-b,B,E; 2-A T, 1

11.YcraHoBuTe COOTBETCTBHE MCXKAY JIMHUSAMHU  JBOJOIOUMK W HUX

PU3HAKAMU.
[Ipu3naku JlnHuu >BOIOLINHT
A) YaCTHOE MIPUCIIOCOOICHUE K 1) apomopdo3
KOHKPETHBIM YCIIOBUSIM KU3HU 2) unuoaanTaus

b) mpuBOAMT K BO3HUKHOBEHUIO KPYITHBIX
TaKCOHOB

B) noBblmaer ypoBeHb OpraHu3aliu

I') kpynHOE BOTIOLIMOHHOE U3MEHEHUE

J) mnpuBoguT K O0Opa3oBaHUIO HOBBIX
BUJIOB, POJIOB

E) He comnpoBoxkaaercss MOBBILIEHUEM
YPOBHS OpraHu3aluu

Oranon: 1 - A, JLE; 2-b,B,I’

Bapuanrt 2

1. YcraHoBuTe COOTBETCTBHE, K KAKOMY YPOBHIO OpraHM3allMd OTHOCSTCS

CJeAYIOIINE MPUMEPDI

IIpumepsnr YPOBHUM OpraHu3aliy )KUBOU
MPUPOJIBI
1. xppU1O OTHLBI a) MOJIEKYJIAPHO-T€HETUYECKU I
2. cTas BOJIKOB 0) KJIETOUHBIHI
3. 03epo B) OpraHHbIN
4. ame0a T') OpraHu3MEHHBII
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5. mmanera 3emMis 1) IOMYJIALIMOHHO-BUOBOM
6. Kpaxmai €) OMOreoIeHOTUYECKUMA

7. myr %K) OnochepHsIi

8. KOCTHas TKaHb 3) TKaHEBOMU

2. JlaTb OTBET Ha BOIPOC

HazoBure Tpu GpyHKIHMM OEIKOB B KIIETKE.

3. Jonumure npeanoxxeHus

a) B cocraB XuBBIX OpraHnu3MOB BXOJAT CJICAYIOIINUC OPraHUYCCKHUC

BCIICCTBA.

0) K 6uononmumepam oTHOCSTCS:

4. VYcTaHOBHUTE€ COOTBETCTBHE MCXKOAY XHMHUYCCKHM BCHICCTBOM, €TI0

(1)YHKLII/I}IMI/I, CBOMCTBaMH U 0COOCHHOCTSIMH CTpOCHUA

Oco6eHHOCTH CTPOCHUS U (DYHKITUN BemecTBo

A. SIBnsieTcs XxpaHUTEIEM HaClIeICTBEHHON nH(opMaImu n-PHK
b. Ilepexaer HacaeaACTBeHHYI0 HHGOPMALUIO U3 AApPa
K pudocome

B. Coaep:XuT nMpUMHINHOBOE A30THCTOE OCHOBAHUE
— ypauui

I'. CocTouT U3 IBYX NOJMHYKICOTUIHBIX IIETIEH,
3aKpyYEHHBIX B CIIHPAIb

J1. CocTOMT U3 OTHOM MOJTMHYKJICOTHAHON LHenu

A. Cocrourt u3 nykieotuaoB ATI'L]

5. YHUBEpCaIbHbIM UCTOYHUKOM SHEPTUU JIJISl BCEX PEAKIUM, MPOTEKAIOIIUX
B KJIETKE, SIBJISIETCA

a) pPHK
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0) AT®
B) TPHK
r) JIHK

6. MoHOoMepaMu O€IKOB SIBIISIOTCS

a) IHK u pPHK
0) MOHOCaxXapHabl
B) AMHHOKHCJIOTHI

') HyKJI€OTHU/ bl

7. Haumenblliee KOJMYECTBO OHCPTUU BLIACIICTCA IIPHU PA3JIOKCHUUN 1

rpamma

a) ’Kupa
0) 0eaka
B) I'JIFOKO3bI

T') YIJ€BOJIOB

8. B ramiouaHbIX KJeTKax yenoBeka 23 XpomMocombl. CKOIBKO XpOMOCOM

COJICPIKUTCSI

a) B CIIepMaTo30uaax

0) B AUIIEKIICTKE

B) B COMAaTHUYECKUX KIIETKaxX

') B OIUIOJOTBOPEHHOM sIHLIEKIETKE?

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

9. OmnnonoTBopeHHast SIULEKIETKa COOAKUW COAEPXKUT 78 XPOMOCOM.

CKOJIBKO XPOMOCOM COACPIKUTCA
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a) B COMaTUYECKUX KJIETKaX COOaKH
0) B ciepmMaTo30uie

B) B AMIICKIIETKE

T') B KJIETKaX KOXXH co0aKu?

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

10. YcTaHoBUTE COOTBETCTBHE MCIXKAY HAIIPpABJICHUCM JBOJJIFOIIMU BUJA U €TO

IMPU3HAKHU

[IpusHaku

HaHpaBJ'ICHI/IG OBOJIIOII NN

A) pacuiupeHue apeana

b) ymeHbI1eHre YUCTIEHHOCTH 0C00ei

B) yBenuueHue yncna BHyTPUBUIOBBIX IPYII
(MOABUIOB)

I') pocTt uncieHHOCTH NOMYJIALMI BUA

J1) cokpalieHue IUIOIAANA PACIpOCTPAHEHUS
BUJA

E) ncue3HoBEeHME OTACIBHBIX IOJBUI0B

1)onoaoruyeckuii
nporpecc
2) Ouosoruyeckuit perpece

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

11. YcraHoBHTE COOTBETCTBUE MEXKAY JTUHUAMU IBOIIOLUUA U UX IPUMEPAMHU

[Ipumepsl

JIuHuwm »BoIIOLIUN

A) OTCYTCTBHE MUIIEBAPUTEIBHOU CUCTEMBI Y
JICHTOYHBIX YEPBEU

b) TPBI3YLIUN pOTOBOM arrapar
KOJIOpPAJICKOT0 KyKa

B) xopoiee o6oHsiHUE Yy KpoTa

I') penykuus (yrpata OpraHoB) JHCTBEB Yy
MOBUJIMKH

) TEMJIOKPOBHOCTh y NTHUIL u
MJICKOTIUTAIOIIHX

E) mnosiBieHue ceMeHM Yy TOJOCEMEHHBIX

pacTeHun

1) apomopdo3
2) uauoaaanTamnus
3) nereneparus

Oraaon: 1 -JLE; 2-B,B; 3- A, T
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