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@DoH/1 OLIEHOYHBIX CPEICTB JJIs1 TEKYIEro KOHTPOJIsI
U IPOMEKYTOUYHOM aTTecTAllUM 10 TUCHUIIAHE

OVII.08 «buoJsiorus»

OO6pa3zoBaTeapHas MporpaMma —IporpaMma oJAr0TOBKH CIICIIHAIMCTOB CPEAHETO 3BeHA
nio criernanbHocTh CI1O 44.02.01. JomkonsHOE oOpa3zoBanue, 44.02.02.,IIpernonaBanue B

HauyaJlbHbIX Ki1accax, 49.02.01 dusnyeckas Kynsrypa, 44.02.05. KoppekimonHas negaroruka B
HayaJlbHOM 00pa3zoBaHnn»,40.02.04 «FOpuct.



@DOH/I OLIEHOYHBIX CPEJCTB IS TEKYIETO KOHTPOJIS M IPOMEKYTOUHOM aTTeCTaI|H 1O
muctruinae OYTIL.08 «buonorus» paspadoran B cOOTBETCTBUHU ¢ DeepanbHbIM
roCy/1apCTBEHHBIM 00pa30BaTeIbHbIM CTAHAAPTOM MO CHEIUATIBHOCTH CPEIHETO
npodeccronanbHoro oopazoBanus 44.02.01. lomkonsHOEe 00pazoBaHue,
44.02.02.,IIpennonaBanue B HaualbHbIX Ki1accax, 49.02.01 dusnueckas kynsrypa, 44.02.05.
Koppekimonnas negaroruka B HadaJibHOM 00pa3oBanun»,40.02.04 «¥Opuct», yTBEp>KICHHOTO
[Tpukazom Munnpocsemenus Poccun ot 17.08.2022 No743 (pen. ot 03.07.2024), paboueit
nporpamMmoit yueoHo# nucuurminabl OYIIL.08 «buonorusa» u Ionoxenuem o popmax,
MEPUOUYHOCTH U MOPSAKE TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTalluu
ctynenroB [’ BIIOY PII JAINIIK um.I'b.Kaznaxmenosa.

ITpotokon Nel ot 26 aBrycra 2025 1.
[Ipencenarens IILK: Aracuesa H.P.

Onobpeno Meroguueckum coBetoM [BIIOY P/l «/lepOGentckuii  npodeccuoHambHO-
neparorndyeckuit komemx» uM. I'b. Kazunaxmenosa» [Ipotokon Ne 1 ot 27 aBrycra 2025 rn.



HacnopT OLCHOYHBIX CPEACTB M0 TUCHUIIJINHE «buoaorus»

OneHoYHBIE CpEACTBA MO OWOJOTHMU TpeAHA3HAYEHBI JJIsi MPOBEACHUS
TEKYIETo, pyOeKHOr0 (TEMAaTUUYE€CKOTO0) KOHTPOJIS U MMPOMEXYTOUHON aTTeCTalluu
10 AUCIUIIIMHE.

Kontponb u  omeHka  pe3ynbTaToB  OOy4YeHUSI  OCYILIECTBISETCS
Iperno/iaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHI 1 1a00paTOPHBIX
paboT, TECTUPOBAHUSA, a TAKXKE BBINOJTHEHHUS OOYYAIOIIMMUCS WHAWBUIYATbHBIX
3alaHdi, TPOEKTOB, HCCiIeqOoBaHUN. Pe3ynbrarbl 00y4YeHUs ONpEeAeNsatoT, YTO
oOyyJaroriecs: JAOHKHBI 3HATh, MMOHUMATh U JIEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YUYCHUS TUCITUTLIUHBI.

st hopmupoBaHusi, KOHTPOJISL M OIICHKU PE3yJIbTAaTOB OCBOCHUS YUEOHOMU
JUCUUTUIMHBI UCTIOB3YETCSl CUCTEMA OIIEHOUHBIX MEPOIPUITHH, MpeICTaBISIOIAs
co00Ol KOMIUIEKC YYEOHBIX MEpOINPUATHM, COIJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenus u copmynupoBanHbix ¢ yuetoMm ®I'OC COO (npeameTHbie pe3yabTaThl
o guctuminae) u ®I'OC CIIO.

CucreMa OLICHOYHBIX MEPOINPUATUN, CIPOCKTUPOBAHHAS MO JUCHUILUIMHE
«buonorusy, npeAcTaBieHa B MacnopTe OLIEHOYHBIX Cpe/IcTB (Tabnumna 1).



Ta0muna 1

HacnopT OLCHOYHBIX CPCACTB I10 AMCIHUITIIINHC «buonorus»

Pa3zgea 1

KiieTka — CTPYKTYPHO-(DYHKIIMOHAJIbHAS € ITMHUIIA )KUBOTO

Pe3yabTaTnl 00yuyeHus

HaOJIIOIEHUS

XapakTepu3oBaTh CTPYKTYPHO-(OYHKIIMOHATBHYIO OpraHU3alluI0 KJICTKH HA OCHOBE

OueHo4yHoe MeponpusiTie

pyOe:xxHoOro

(TeMaTH4eCKOr0) KOHTPOJIS

KoutpoibHas pabora “MonexyspHblil ypOBEHb OpraHU3aluy KUBOTO™

Tema

Pe3yabTaThl 00yueHus 1Mo
TeMaM

OuenoyHoe MeponpUATHS
TeKYyIIero KOHTPOJIs

OueHo4YHbIE CpeacTBa

Tema 1.1
buonorus xak
HayKa

OnuceIBaTh METOBI
HCCJIEIOBAHUS HA MOJICKYJISIPHOM
Y KJIETOYHOM YPOBHE

1. 3anoaHeHne TaOIUIIBI C
OITMCAaHHUEM METOJIOB
MUKPOCKOITUPOBAHUSI C X
JIOCTOMHCTBAMH M HEJOCTATKAMU
2. 3anosHenue Tadomunsl «Briaa
YYEHBIX B Pa3BUTHE OMOJIOTHIY

1. Tabmuipl ¢ onmucaHueM
METOJI0B MUKPOCKOITUPOBAHUS C
HX JTOCTOMHCTBAMH U
HEI0CTaTKaMHU

2. Tabnuna «Bkias y4eHbIX B
pa3BUTHE OUOIOTHUN

Tema 1.2 XapakTepu3oBaTh YPOBHH KUBOU | 3alIOJHEHUE CPABHUTEIIHLHOMN CpaBHuTenbHas Tabauia
Obmas MaTepuu TaOJIUIBI CXOJICTBA U Pa3INuUil CXOJICTBA U Pa3JINuUM )KUBOTO U
xapaktepuctu | ONMChIBaTh METOJIBI KUBOTO U HE KUBOTO HE )KUBOTO
Ka )KU3HU MCCIICIOBAHNS HA MOJIEKYJISIPHOM

Y KJIETOYHOM YPOBHE
Tema 1.3 XapakTepu3oBaTh CTPOCHUE U 1. ®poHTaNnBHBIN OMPOC 1. Tlepedyenb BOIPOCOB K
buosnornyeck | cBoicTBa OCHOBHBIX OMoMoJieKy | [lonroroBka ycTHBIX cOOOIIEHUM C (GpOoHTATILHOMY OITPOCY
Y BaXKHbIE [IpoBoauTh HaOIIOEHUE Ipe3eHTaluen 2. OrtueTsl 0 1a00pPaTOPHBIM

U3MEeHEeHUH HyHKIIMOHUPOBAHUS

2. Beimosigenue u 3ammra

pabotam




XUMHUYECKHE | OMOIMOJIUMEpPOB J1a00paTOPHBIX padoT:
COEeIMHEHHUS «Onpenenenue Butamuua C B
MPOAYKTAX MTUTAHUS,
«I'uppodunbHO-THAPOGHOOHBIE
CBOMCTBA JUIHUIIOBY
Tema 1.4 Paznuuarhk cyniecTBeHHbIE 1. OuenuBaemas IUCKyCCHs MO 1. ITepeuenb BOIIPOCOB K
CTpyKTYpHO- | IPU3HAKHU CTPOCHHUS KIETOK BOIPOCaM JIEKIUU OIICHUBAEMOU AUCKYCCHUU
(GyHKIIMOHATL | OPTaHU3MOB Pa3HBIX I1APCTB 2. Pa3zpaboTka MEHTaIbHOM KapThl 110 | 2. MeHTanbpHas KapTa 1mo
Hasl YKUBOU MPUPOJIBI KJ1accu(UKaIUU KIETOK U UX KJIacCU(UKAIIUU KIETOK U UX
opranuzamusi | [IpoBonuth HaOMIOEHUE CTPOCHHUIO Ha MPO- U CTPOCHHUIO HA MPO- U
KJIETOK KJIETOYHBIX CTPYKTYp U UX AYKapUOTHUYECKUX U MO LAPCTBAM B | 3YKapUOTHUYECKUX U IO [IapCTBaM
W3MEHEHUM C MOMOIIbIO MUHU TpymIax B MUHU TpyIIax
MHKPOCKOIIA 3. BrinoJsiHeHHE U 3a1UTa 3. OTyeTsI 110 J1a00PaTOPHBIM
71a00paTOPHBIX padoT: pabotam
«CtpoeHnue KieTku (pacTeHus,
YKUBOTHBIC, TPUOBI) U KIIETOYHBIE
BKJIIOUEHHUS (Kpaxmas, KapOTHHOUIBI,
XJIOPOTIACThI, XPOMOILIACTBI)»,
«IIponunaeMocTs MEMOpPAHBI
(mna3zMonu3, emia3Mon3)»
Tema 1.5 Paznuyate cymiecTBeHHbIE 1. ®poHTanbHBIN ONIPOC 1. Ilepeuens BOpOCOB K
CTpyKTypHO- | IPU3HAKHU CTPOCHHUS KIETOK 2. PazpaboTka rioccapus (GbpOHTATILHOMY OIPOCY
(GYyHKUIHOHANBL | OPraHU3MOB Pa3HbIX 1IAPCTB 3. Pemenue 3a1a4 Ha onpeaencHue 2. I'moccapuii ¢ onpenesIeHHbIM
HbIE (DaKTOPBI | JKUBOU PUPOJIBI MOCJIEA0BATEIbHOCTH HYKJICOTUJIOB | IEPEUYHEM TEPMUHOB
HaclneaCcTBeHH | Onpenensrhb 3. 3ajauu Ha ONpeAcICHUE
OCTH MOCJIEI0BATEIBHOCTD MOCJIEI0BATEIbHOCTH
nykiaeotuaoB JJHK u PHK HYKJIEOTHUJIOB




Tema 1.6 XapakTepu30oBaTh MPOILECCHI 1. ®poHTaNBHBIN OMPOC 1. ITepeuenb BOIIpOCOB K
[Ipoueccnr MaTPUYHOTO CUHTE3a 2. Tect «IIpoueccel MaTpUUHOTO (GbpOoHTATLHOMY OTIPOCY
MatpuyHoro | Onpenensrsb CUHTE3a» 2. Bompocsl juist Tecta
CHUHTE3a MOCJIEI0BATEIBHOCTh 3. Pemienue 3a1a4 Ha OnpeeIiCHUE 3. 3ajauu Ha ompeieiCHUE
AMUHOKHUCIIOT B MOJIEKYJie OelKa |IOCIeA0BaTeIbHOCTH aMUHOKHUCIIOT B |TIOCIIEIOBATEILHOCTH
HNHTepnpeTupoBath CTPYKTYpY U |MOJIEKyJie Oelka aMUHOKHUCIIOT B MOJIEKYJie Oeska
GyHKIIMOHATBLHOCTH O€JIKa B 4. Pemienue 3a7a4 Ha ONpeIEIeHUE 4. 3aiaun Ha onpeAeIeHUE
CJIy4ae U3MEHEHHUS MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT B |TIOCTIE0BATEIbHOCTH
ITOCJEA0BATEIbHOCTH MOJIEKYJIe OelKa B CIy4ae U3BMEHEHHsI |aMHUHOKHUCIIOT B MOJIEKYJIEe OelKa B
HykieotnoB JJHK MOCJIEA0BATEIbHOCTH HYKIIEOTUJIOB  |CIy4ae U3MEHEHUS
JIHK MOCJIEI0BATEIBHOCTH
Hykieotunos JHK
Tema 1.7 Paznnuarse cyniecTBeHHbIE 1. ®poHTanbHbBIN ONPOC 1. ITepedyenb BOIpoOCOB K
HexsieTrounble | MpU3HAKKA CTPOCHUS KIETOK 2. IToaroroBka yCTHBIX COOOIIEHUM C | PPOHTAIHLHOMY OIPOCY
dbopmbl OpraHU3MOB Pa3HBIX LAPCTB npe3enTanueit (Bupychsie u 2. [Ipe3eHTanus u ycTHOE
KUZHU YKUBOU TTPUPOBI OakTepuanbHbIe 32a00JI€BaHUSI. COOOIIIEHHE, COTJIACHO MIEPEUHIO
OO0m1re MPUHIUITBI UCTIOIB30BAHMS TeM
JIEKapCTBEHHBIX BEILIECTB.
Oco0eHHOCTH TPUMEHEHUS
AHTUOHMOTHKOR)
Tema 1.8 OnucbIBaTh OCHOBHBIE 1. ®poHTanbHbBIN OIPOC 1. Ilepedyens BOIPOCOB K
O6men DHEPreTUYECKUE U IUIACTHYECKHE | 2. 3al0JHEHUE CPABHUTEIBLHON (GpOHTATILHOMY OIPOCY
BEILIECTB U MPOIIECCHI KIIETKU (OOMEH TaOJUIBI XapaKTEPUCTUK TUIIOB 2. CpaBHuTENbHASA TA0IUIIA
IIpeBpallleHue | BEIIECTB, XeMO-, (HOTOCHHTE3) oOMEHa BEIIECTB XapaKTEPUCTUK TUIOB OOMEHa
SHEPruu B BEILIECTB
KJIETKE




Tema 1.9 XapakTepu30oBaTh )KU3HEHHbBIN 1. OGcyxnenue 1o Bonpocam jekuuu | 1. [lepedens BorpocoB st
JKu3HEeHHBIN | ITUKII KJIETKU 2. Pa3paboTka JIeHThl BpEMEHHU o0CyXKIeHuUsI

UK KJIETKHU. KU3HEHHOTO 1MKJIa 2. JlenTa BpeMEHHU KU3HEHHOTO
Murto3. LUKJIA

Meiio3

Pa3znes 2 Crtpoenne u pyHKIIMM OPraHU3Ma

Pe3yabTaThl 00y4yeHus

HpOFHOBI/IpOBaTL BO3HUKHOBCHHUC IIPU3HAKOB B X0/JI€ HHAWUBUIYAJIbHOT'O

Pa3BUTHUA U PA3MHOKCHUA OPIraHU3MOB

OueHo4yHoe MeponpusiTie py0de;KHOT0
(TeMaTH4eCKOr0) KOHTPOJISI

KontponbHas padora “CtpoeHue u GyHKIIUN OpraHu3Ma’

Tenma PesyabTaThl 00yueHus 1o OueHoyHOEe MEpPONPUATHS TEKYLIEero OuenoumbIe cpencTBa
TeMaM KOHTPOJIs
OnuceiBaTh CTPOEHUE U 1. OuenuBaemas nucKyccus 1. Ilepeuens BOIIPOCOB K
B3aMMOCBS3b YaCTeH 2. Pa3zpaboTka MEHTAJIbHON KapThI OIIEHUBAEMOU AUCKYCCHH
MHOT'OKJIETOYHOI'O OpraHu3Ma TKaHEHN, OPraHOB U CUCTEM OPTIaHOB 2. MenTanbpHas KapTa TKaHew,
Tema 2.1 OpPraHU3MOB (paCTevHI/IH, KUBOTHBIE, | OPraHOB M CHCTEM OPraHOB
Crpoene YeJI0OBEK) C KpaTKOH XapaKkTepUCTUKON | OPraHH3MOB (pacrenus, §
opramsma X QyHKITUH KUBOTHBIE, YEJIIOBEK) C KPATKOM
3. IloarotoBKa U MpeaCTaBICHUE XapaKTEPUCTUKON MX QYHKIIHI
YCTHBIX COOOIIEHUH C Mpe3eHTalen 3. IIpe3enranus u ycTHoe
(MMMYHHTET, HH)EKITNOHHBIC COOOIIEHHE COTIACHO MEPEUHIO
3a00sieBaHusl, SMUIEMHH, BAKIIMHALIUSA) | TEM




Tema 2.2 XapakTepu3oBaTh CIIOCOOBI 1. ®poHTanbHBIN ONpPOC 1. IlepedyeHb BOMPOCOB K

Dopmbl Pa3MHOXKEHUSA 2. 3anosHeHue TabIuIIbl C KPaTKOM bpoHTATLHOMY OMPOCY

Pa3sMHOXEHUS XapakTEepUCTUKON U npuMepamu popm | 2. Tabauna ¢ KkpaTkoi

OpraHu3MOB Pa3MHOXKEHUSI OPraHU3MOB XapaKTepUCTUKON U
npumepamMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

Tema 2.3 OnuceiBaTh cTaguu oHTOreHe3a | 1. PazpaboTka JeHThI BpeMeHU ¢ 1. JIenTa BpemeHnu ¢

Onrorenes YKUBOTHBIX U YEJIOBEKA XapaKTepUCTUKOM ATANlIOB OHTOT€HE3a | XapaKTEPUCTUKOW 3TaIoB

KUBOTHBIX U OTJICJIbHOW IPYNION JKUBOTHBIX U OHTOT€HE3a OTAEIBHOU

YenoBeKa YeJI0BEKa M0 MUKPOTpyIIam TPYIION )KUBOTHBIX U

2. Tect/onpoc YEJI0BEKA M0 MUKPOTPYIIIIaM

2. Bompocsl gist
tecta/llepeyeHs BOIPOCOB K
onpocy

Tema 2.4 OnuceiBaTh cTaguu oHTOreHe3a | CocTaBlieHHE )KU3HEHHBIX UKJIOB CxeMbl )KU3HEHHBIX ITUKIIOB

OnTorenes pPacTeHU pa3HbIX OTAEIOB pacTeHuii mo otaenam (MOXOBHUIHBIC, | PAaCTEHUI MO OTJeIaM

pacTeHuit XBOUIEBU/IHBIE, TATIOPOTHUKOBUAHBIE, | (MOXOBHUJIHBIE, XBOIIEBU/IHbIE,

rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE) NarnopOTHUKOBU/IHBIE,

TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. PazpaboTtka rioccapus 1. I'noccapwmii, ¢

OcHOBHBIE HACJIEICTBEHHOCTH U 2. Tecr ONPEACIICHHBIM MIEPEYHEM

MOHATUS M3MEHYUBOCTH TEPMUHOB

TE€HETUKHU 2. Bonpocsl uis Tecta

Tema 2.6 OnucsIBaTh 3aKOHOMEPHOCTH 1. ®poHTanbHbBIN ONpoC 1. Ilepedyens BOpoOCoOB K

3aKOHOMEPHO | HACJIEICTBEHHOCTHU U 2. Tect no Bompocam JIeKIUU (GpoHTaTBEHOMY OIIPOCY

CTH W3MEHYNBOCTH 3. Pewrenue 3aay Ha onpezesieHue 2. Bompocs! fuist Tecta




HacnenoBaHu | Onpenenarb BEPOSITHOCTh BEPOSTHOCTA BO3HUKHOBEHHUS 3. 3agaun Ha onpeesieHne
s BO3HUKHOBEHUSI HACJIEJICTBEHHBIX NMPU3HAKOB MPH BEPOSITHOCTH BO3HUKHOBEHUSI
HAaCJIE/ICTBEHHBIX MPU3HAKOB MPU | MOHO-, TU-, TOJIUTUOPUIHOM U HACJIEJICTBEHHBIX MPU3HAKOB
MOHO-, JH-, TTIOJIUTUOPHUITHOM U aHAJM3UPYIOIIEM CKPEIIUBAaHUU, Ipyu MOHO-, JTU-,
aHAJIM3UPYIOIIEM CKPCIIUBAHUN | COCTABJICHUE TEHOTUITUYECKUX CXEM MOJIUTUOPUTHOM U
CKpEILUBaHUS aHaJIM3UPYIOIIEM
CKpEUIMBAaHUU, COCTABJICHHE
TEHOTUITUYECKUX CXEM
CKpEILIUBaHUS
Tema 2.7 OnuchIBaTh 3aKOHOMEPHOCTHU 1. Tecr 1. Bompocs! 17151 Tecta
B3auMopeicT | HacneaCTBEHHOCTH U 2. Pa3paboTtka rioccapus 2. I'moccapuii ¢ onpeeeHHbIM
BHE T'€HOB M3MEHYUBOCTH 3. Pemenue 3aa4d Ha onpeeieHue nepeyHeM TEPMUHOB
Onpenensite BEpOATHOCTD BEPOSITHOCTA BOZHUKHOBEHMUS 3. 3agaun Ha onpeesieHne
BO3HUKHOBEHUSI HACJICJICTBEHHBIX NMPU3HAKOB MPH BEPOSITHOCTH BO3HUKHOBEHUSI
HACJIC/ICTBEHHBIX NMPU3HAKOB MPH | pa3JIUYHbIX TUIAX B3aUMOJICUCTBUS HACJIEJICTBEHHBIX MPU3HAKOB
Pa3IMYHBIX B3aUMOJIEHCTBUIX I€HOB, COCTABJICHUE TEHOTUITUYECKUX | [IPU PA3IUUHBIX TUIIAX
T€HOB CXEM CKpelMBaHUs B3aMMO/ICHCTBUS TE€HOB,
COCTaBJICHHE T'€HOTUITMYECKUX
CXEM CKpEIIUBaHUS
Tema 2.8 OnuceBaTh 3aKOHOMEPHOCTHU l. Tect 1. Bomipock! aiis Tecta
CuenyieHHOE | HACJIEICTBEHHOCTHU U 2. Pazpabortka rioccapus 2. I'moccapui, ¢
HACJIEJOBAaHU | U3MEHUYMBOCTH 3. Pemienue 3aia4d Ha onpeaesicHue ONPEACIICHHBIM MIEPEUHEM
e mpu3HakoB | OnpenensTb BEpOSATHOCTh BEPOSITHOCTH BOSHUKHOBEHUS TEPMUHOB
BO3HUKHOBEHHUSI HACJIEJICTBEHHBIX MPU3HAKOB MPH 3. 3agaun Ha ompeielICHHE

HaCJICACTBCHHBIX ITPU3HAKOB IIPpU
CLCIIJICHHOM HAaCJICAOBaHUHU

CLICTIJICHHOM HacCJICIOBaHUH,
COCTABJICHUE T€HOTUITUYECKUX CXEM
CKpEIIUBaHUS

BCPOATHOCTH BO3ZHUKHOBCHUA
HACJICACTBCHHBIX ITPU3HAKOB
IIpH CHOCINICHHOM




HAaCJIEIOBAHUM, COCTABIICHUE
FEHOTUITMYECKUX CXEM
CKpPEIIMBAHUS

Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tecr 1. Bonpocs! s Tecta
['enernka HACJIECTBEHHOCTHU U 2. Pa3paboTtka rioccapus 2. I'moccapwit, ¢
noJsa M3MEHYUBOCTH 3. Pemienue 3a1a4d Ha onpeaesicHue ONPEACIICHHBIM IEPEUHEM
OnpenensiTb BO3MOXHOE BEPOSITHOCTA BOBHUKHOBEHMUS TEPMHUHOB
BO3HUKHOBEHHUE HACJIEICTBEHHBIX IIPU3HAKOB, 3. 3agaun Ha onpeiesieHne
HACJICICTBEHHBIX IPU3HAKOB CUEIUICHHBIX C TTOJIOM, COCTABJIEHUE BEPOSATHOCTH BO3HUKHOBEHHUS
TEHOTUIIMYECKUX CXEM CKPEIIUBAHMS | HACIEICTBEHHBIX MPU3HAKOB,
CUEIUICHHBIX C TIOJIOM,
COCTAaBJIEHUE T€HOTUITHYECKUAX
CXEM CKpELIMBaHUS
Tema 2.10 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonmpocs! 11 Tecra
['eneruxa HACJIEICTBEHHOCTH U 2. Pa3paboTtka riaoccapus 2. I'moccapuii, ¢
YEJIOBEKa W3MEHUYUBOCTH 3. Pemrenue 3a1a4 Ha onpeaeacHue ONPEACTICHHBIM IEPEUYHEM
OnpenensiTe BO3MOXHOE BEPOSITHOCTA BOZHUKHOBEHMUS TEPMHUHOB
BO3HUKHOBEHHE HACJICJICTBEHHBIX TPU3HAKOB, 3. 3amaun HaA ONpeAEIICHUE

HaCJICICTBCHHLIX ITPU3HAKOB

UCIIOJIB3YSI METO/Ibl TEHETUKHU
YEJI0BEKA, COCTABICHUE
TEHOTUITMYECKUX CXEM CKPEIUBAHUS
4. TToaroroBKa yCTHBIX COOOIIECHUH C
MpEe3eHTaMeNd 0 HACIEACTBEHHBIX
3a00JI€BaHUSX YEJIOBEKA

BEPOSITHOCTA BOSHUKHOBCHUS
HACJICICTBCHHBIX TIPU3HAKOB,
UCIIOJIB3YSI METO/IbI TEHETUKH
YyeJIOBeKa, COCTaBJICHHUE
FEHOTHIIMYECKUX CXEM
CKpeIIUBaHUS

4. Tlpe3eHTalMS B YCTHOC
cooOI1IeHE, COTIacCHO
MIEPEYHIO TEM

10




Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bomipock! aiis Tecta
3aKOHOMEPHO | HACJIEACTBEHHOCTH U 2. Pemmenue 3aia4 Ha orpesieyeHue 2. 3aauu Ha onpe/ieICHUE
CTH W3MEHYMBOCTH TUTA MyTallMu TP Tiepeaayde TUTA MYyTallUU IPU Tiepeaade
U3MEHYUBOCT | Onpenenars TN MyTalluu Ipu HACJIEJICTBEHHBIX MMPU3HAKOB, HACJIEJICTBEHHBIX MTPU3HAKOB,
u nepeaye HacaeACTBEHHBIX COCTaBJICHUE T€HOTUITUYECKUX CXEM COCTaBJICHHE T€HOTUITHYECKUX
MIPU3HAKOB CKpelrBaHus (110 TPyIIIaMm) CXEM CKpeluBaHus (1o
IpyIIam)
Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripoch! aiis Tecta
Cenexuus HAaCJIEICTBEHHOCTH U 2. Pa3paboTtka rioccapus 2. I'moccapuii ¢ onpeesIeHHbIM
OpraHu3MOB | U3MEHUYHBOCTH 3. Pemienue 3aa4d Ha onpeesieHue epeyHEM TEPMUHOB
Ornpenenarbs BO3MOXKHOE BO3MOXHOT'O BOZHUKHOBEHUS 3. 3ajauu Ha omnpeeeHue
BO3HUKHOBEHHUE HACJIEJICTBEHHBIX MPU3HAKOB 110 BO3MOKHOTO BOBHUKHOBEHUS
HaCJIEICTBEHHBIX NMPU3HAKOB CEJIEKIINH, COCTABICHUE HACJIEJICTBEHHBIX MMPU3HAKOB 110
TCHOTHUITUYECKUX CXEM CKPEIIUBAHUS | CEJICKI[MU, COCTABIICHUE
TEHOTUITUYECKUX CXEM
CKpEIIMBaHUs
Pa3znen 3 Teopus 3BoIIOINH

Pe3yibTat 00yyeHust

ApryMeHTUpOBaTh HEOOXOIMMOCTh COXPAaHEHUS MHOT000pa3usi OpraHU3MOB C 1EJIbI0
Oepe’KHOTO OTHOLIEHUS K OKpY>KaIoIIeH cpefie

OueHoyHOe MepONIPUSATHE
PYOE€KHOI0 (TeMATHYeCKOI0)

KOHTPOJISt

KoHntposnbHas pabora “TeopeTnyeckne acreKThl 3BOIIOLUMN KU3HU Ha 3emiie”

Tema

Pe3yabTaThl 00y4eHus 1no
TeMaM

TeKYylero KOHTPOJIst

OueHoyHoe MeponpusTUA

OueHovHbIE CpeACTBA
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Tema 3.1 XapakTepu3oBaTb 1. ®poHTanbHBIN ONpOC 1. IlepeueHpb BOIPOCOB K
Uctopus NPEANOChUIKU U IBIKYyIIME | 2. Pa3paboTka JIEHThI BpeMEeHH (GbpoHTaLHOMY OIPOCY
ABOJIFOLIMOHHOT CHUJIbl BO3HUKHOBEHUS pPa3BUTHS 3BOJIIOLIMOHHOTO 2. JlenTta BpeMeHU
0 YYEHHS MHOT000pa3usi BUJI0B YUYECHUS Pa3BUTHS YBOJIFOLIUOHHOTO
y4YCHUS
Tema 3.2 XapakTepu3oBaTh 1. ®poHTaNBHBIN ONPOC 1. ITepeueHb BOIPOCOB K
MuKkposBoTIOLL NPEANOChUIKU U IBHKyLMe | 2. CocTaBieHHUE riioccapus (pOHTAILHOMY OIIPOCY
ust CHUJIbl BOSBHUKHOBEHUS 2. I'moccapuii ¢
MHOT000pa3usi BUIOB OTIPEJICTICHHBIM MTEPEYHEM
TEPMUHOB
Tema 3.3 XapakTepuzoBaTh 1. OuenuBaemas IucKyccus 1. ITepedeHb BOIPOCOB K
Makpo3BoJTIOIL MPEANOChUIKH U IBIKYyLHe | 2. Pa3spaboTka riooccapus OLICHUBAEMOU AUCKYCCHH
us CHUJIbI BOBHUKHOBEHHMS TEPMUHOB 2. I'moccapuii ¢
MHOT000pa3usi BUJI0B OIPEJEIICHHBIM [TIEPEYHEM
TEPMHUHOB
Tema 3.4 XapakTepu3oBaTb 1. ®poHTanpHbIN ONpoC 1. TlepedyeHb BOPOCOB K
Bo3HukHOBEHH NPEINOCHUIKY U ABIKyIue | 2. [loaroroBka u npencraBieHne | GpoOHTATEHOMY OMPOCY
€ ¥ pa3BUTHE CUJIbI BO3HUKHOBEHUS YCTHOI'O COOOILEHHUS U JIEHTHI 2. JlenTa BpeMeHU
KU3HU Ha MHOT000pa3usi BUIOB BPEMEHHU BO3ZHUKHOBEHUS U BO3HUKHOBEHUS U
3emuie pa3BUTHS )KMBOTHOIO U Pa3BUTHUSI )KUBOTHOTO U
PacTUTENIBHOTO MUpa PacTUTENBHOTO MUpPa U
YCTHOE cO00IIeHnE
Tema 3.5 XapakTepu3oBaTh 1. ®poHTaNBHBIN ONPOC 1. ITepeuenb BOIIPOCOB K
[Ipoucxoxnen NPEANOCHUIKM U IBHOKyLIHME | 2. Pa3paboTKa JIEHT BpEMEHU U (pOHTALHOMY OIIPOCY
Ue YeJIoBeKa — CHUJIbI BOBHUKHOBEHHS MEHTaJbHBIX KapT Ha BBHIOOP: 2. JlenTa BpeMeHU UK
AHTPOIIOTeHE3 MHOT000pa3usi BUIOB “OBoJIrOLIMS COBPEMEHHOTO MEHTAJIbHAs KapTa Ha

yesioBeka”, “Bpems u nytu

BBIOOD M3 NEPEUHS
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paccesieHus 4esoBeKa 1o
mianere”’, “Bausaue
reorpauyeckoi cpenbl Ha
MOp(}OTIOTHIO ¥ PU3HUOTOTHIO
yenoBeka”, “UemoBeueckue
pacer”’, 00CyKIeHUE

Paznen 4

IKOJIOTrus

Pe3yabTaT 00yueHus

ApryMEeHTHPOBaTh HEOOXOAUMOCTb COXPAaHEHUSI MHOTOOOPAa3usi OpraHU3MOB C LETIBIO

OepeKHOTO OTHOLIEHUS K OKPY>KAIOIIeH cpefie

OueHoyHoOe MeponIpUATHE
PYO€:KHOr0 (TEeMATHYECKOIO)
KOHTPOJISt

KonTtponbsHas padota “TeopeTrndeckre acieKThl SKOJOTUN

Tema Pe3yabTaTel 00yuyeHusi no | OueHoYHOe MEpPONPUATHA TEKYLIero OleHouHbIE cpeaCTBa
TeMaM KOHTPOJISA
Tema 4.1 OnuceIBaTh CBSI3b MEXKIY Tect no skonoruyeckum paktopam u | Borpocs! s Tecta
OKOJIOTHYECKHUE | OPTaHU3MOM M CPENOH €ro cpenam KU3HHU OpraHu3MOB
dbakTophl U obuTaHus
cpeabl JKU3HU
Tema 4.2 OnuceIBaTh CBSI3b MEKIY 1. CocraBneHne cxem KpyroBopora 1. CxemsbI KpyroBopora
[Tonmynsanus, OpPraHu3MOM U CPEOH €T0 BEILIECTB, UCIIOJIB3Ysl MATEPUAIIBI BEILIECTB, UCIIOIB3YS
COO0O011eCTBA, oOuTaHus JEKIAN MaTepHuabl JEKINAN
J3KOCUCTEMBI YcranaBauBaTh CBA3b 2. Pemenue npakTuKo- 2. IIpakTuxo-
CTPYKTYpPBI U CBOMCTB OPUEHTHUPOBAHHBIX PACUETHBIX OpPUEHTHPOBAHHBIE PACUETHBIC
JKOCHCTEM 3aIaHUM 110 IEPEHOCY BELIECTBA U 3a1aHus 110 IEPEHOCY
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HHEPrUM B 3KOCUCTEMAX C COCTABIICHHE
Tpo(UUYECKUX LIeTIeH U MHPaMU]I
OroMacchl U YHEPrUu

BEILIECTBA U SHEPIUU B
HKOCUCTEMAX C COCTaBJICHUE
TpoduUuecKux 1emneu u
nupamMu OMOMacChl M SHEPTUH

Tema 4.3 OnuchIBaTh CBSI3b MEKY 1. OnieHuBaemas TucKyccus 1. Tlepedyenb BOIpOCOB K
buocdepa - OPraHU3MOM M CPEJIOU €TO 2. Tect OLICHUBAEMOM JIUCKYCCUHU
rio0anbHas oOUTaHus 3. Pemrenue npakTuko- 2. Bonpocs 115 Tecra
DKOJIOTHYECKasl | YCTaHABJIMBATh CBSI3b MEXK/Y | OPHEHTUPOBAHHBIX pacyeTHbIX 3a1au | 3. [IpakTuko-
cucrema CTpPYKTypamMu 6nocdepbl Ha oMpe/eeHue MIoMaAu OpPUEHTHUPOBAHHBIE PACUETHBIE
HACaXJACHUM J1JIs1 CHUKEHUS 3a/1a4y Ha OINpEJEIICHHE
KOHLIEHTPAIMHU YTIEKUCIOTo ra3a B TUIOLIAAN HACAKICHUN IS
aTMoc(epe CBOEro peruoHa CHIKEHUSI KOHLICHTPALIMU
MIPOKUBAHUS YTJIEKUCIIOTro ra3a B aTMochepe
CBOET0 PeruoHa MPOKUBAHUS
Tema 4.4 OmnuceIBaTh T100aIbBHEBIE U 1. Tect 1. Bompocsl 1151 Tecta
Bmusune pErMOHaNBHBIE KONIOrnyeckue | 2. Pemenue npakTuko- 2. IIpakTuxo-
AHTPOIIOTCHHBIX | TPOOJIEMBI U ITYTH UX OPUEHTUPOBAHHBIX PACUETHBIX OPUEHTUPOBAHHBIE PACUETHBIC
(dakTOpoB Ha MUHUMU3AITU 3aJlaHui 110 COXPAHEHUIO MPUPOAHBIX | 33JJaHUS IO COXPAHEHUIO
ouochepy [Tpennarats ciocoObl PECYPCOB CBOETO PETHOHA MPOKUBAHUS | IPUPOTHBIX PECYPCOB CBOETO
NeNCTBUA 110 6e30MacCHOMY pErvoHa MPOKUBAHUS
NOBEJCHUIO U CHUKEHUIO
BIIMSIHUS YEJIOBEKA HA
IPUPOIHYIO CpEy
BriOupars mepsl fiist
COXpaHeHUs1 OMOpa3zHO0Opa3us
Tema 4.5 NuTepnpernpoBaTh 1. OuienuBaemas 1ucKyccus 1. Tlepedyenb BOIPOCOB K
Bnusinue pe3yabTaThl IPOBEACHHOIO 2. BpinojaHeHus: TpaKTUYECKUX OLICHMBAEMOM JUCKYCCHUH
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COI[MAJIbHO- OMOIKOJIOTUYECKOTO 3aJaHUN: 2. 3a1aHus IPaKTUYECKUX
JKOJIOTUYECKHUX | SKCIIEPUMEHTA C “OnpeneneHue CyTOUHOroO paluoHa paboTt
(dakTopoB Ha VCIIOJIb30BaHUEM NATAHUSA 3. Otuet no nabopaTopHOH
310POBbE KOJIMYECTBEHHBIX METOJIOB “Co3nanne UHIMBUIYATbHOM MAMSITKU | paboTe
YyeJioBeKa 110 OpraHU3aIMy palioOHAIbHON

(bU3UYECKOM aKTUBHOCTH

3. BrinonHenue naboparopHoi pabOThI

Ha BBIOOD:
Paznen 5 buoJiorusi B ;Ku3Hu

Pe3yabTaT 00yuenust

AHanu3upoBaTh ITUYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBaHUHN B 00J1aCTH
OMOTEXHOJIOTMH U TeHETUYECKUX TEXHOJIOT Uil

OueHovyHoe MeponpusiTHe

pyoOexHoro (Tematudeckoro) [IpencraBienue pe3yibTaTOB PEIICHUSI KEUCOB (BBICTYIJICHUE C TPE3CHTAIINEH )

KOHTPOJIst
Tema Pe3yabTaThl 00y4eHus 1Mo TeMaM Ouenounoe MEPONPUSITHS TeKyIILEro OueHo4vHbIE CpecTBa
KOHTPOJISA
Tema 5.1 AHanu3upoBaTh 3TUYECKUE ACIIEKThl | BhIONHEHNE Keiica Ha aHau3 3anaHue Keica
buoTexHoa0ru | COBpEMEHHBIX UCCIICIOBAHUN B uH(pOpMAIMK 0 HAYYHBIX JIOCTHIKSHUSIX
1 B )KU3HU 0071acTH OMOTEXHOJIOTHH U B 00J1aCTH T'€HETHYECKUX TEXHOJIOTHH,
Ka)KJ10TO FeHETUYECKUX TEXHOJIOTHI KJICTOYHOM MHXKEHEPHUH, MTUIIEBBIX
OHMOTEXHOJIOTHI
Tema 5.2.1 AHanM3UpOBATh 3TUYECKUE ACIIEKTHI |BBITOTHEHNE KEMca HAa aHAIIN3 3anaHue Keica
brotexHom0orH | COBpEMEHHBIX UCCIICIOBAHHH B HH(pOpPMAITUHU O Pa3BUTUH
00J1acTH OMOTEXHOIOTHH U OMOTEXHOJIOTUM B MEIUIIUHE U (hapMalluu
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U B MEIUITUHE
u hapmaruu

FeHETUYCCKUX TEXHOJIOTUHI

Tema 5.2.2
bunorexuonoru
U U )KUBOTHEIE

AHaIM3UPOBATh 3TUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCJIECIOBAHUH B
obsacTr OMOTEXHOJIOTHUU U
FEHETUYECKUX TEXHOJIOT UM

BrinonHenue kelica Ha aHalu3
MH(pOpMaIUU O pa3BUTHU
OMOTEXHOJIOTHI C UCIIOJIF30BAHUEM
KUBOTHBIX, IPUMEHEHUE MPOYKTOB
OMOTEXHOJIOTHH B JKM3HM YCJIOBEKa

3amaHue Keiica

Tema 5.2.3
bunorexuonoru
Y U PaCTCHUS

AHaJIM3UPOBATh 3TUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCJIECIOBAHUM B
obyacTr OMOTEXHOJIOTHUHU U
T€HETUYECKUX TEXHOJIOTUU

BrinmonHenue kelica Ha aHAJIN3
MH(OpMaLUU O pa3BUTHHU
OMOTEXHOJIOTHH C UCITOJIb30BAHUEM
pacTeHuM

3aganue xenca

Tema 5.2.4 AHaIM3UpOBaTh dTUYECKHUE aCTIEKThl | BrIOTHEHNE Keiica Ha aHaIu3 3ajaHue Keca
buorexHomorn | COBpEMEHHBIX UCCIIEIOBAHUN B HH(pOpMAITUU O Pa3BUTUH

U B o0nacTu OMOTEXHOJIOTUH U MIPOMBITTUICHHONW OMOTEXHOJIOTHIA

MPOMBIIIJIEHHO | TEHETUYECKUX TEXHOJIOTUI

CTHU

Tema 5.2.5 AHaIM3UpOBaTh 3TUYECKUE aCTIEKThl | BeIOHEHNE Keiica Ha aHaIu3 3amaHue Kevica
CoumanpHo- COBPEMEHHBIX UCCJIC/IOBAHUH B nH(pOpMaIuu 00 STHYESCKUX acIeKTax

STUYCCKHE 0071acTH OMOTEXHOJIOTHH U pa3BUTHSI OMOTEXHOIOTUI

aCIICKThI FeHETUYCCKUX TEXHOJIOTUH

OHMOTEXHOIOT!

5

Pa3znen 6 buojxkogoruueckue uccjie10BaHUs

Pe3yabTat 00yyeHust

Br1sBasATH IMPUYINHHO-CIICACTBCHHLIC CBA3U MCKIY OMOJOTrNYECKHUMHU 06’beKTaMI/I,
mpoucccaMu U SIBJICHUAMU ITYTCM I/ICCJ'ICJIOBaHI/II\;I Ha KUBBIX 00BbEKTaX
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OueHovyHoe MeponpusTHe
PYO€:KHOr0 (TEeMATHYECKOTIO)

[IpencraBnenue pe3yIbTaTOB BHITOJHEHUS! YUeOHO-UCCIIEIOBATEILCKUAX MPOCKTOB
(BBICTYIJIEHUE C MPE3EHTAIUEN )

KOHTPOJIS
Tema Pe3yabTaTnl 00yuyeHus 1o OueHo4YHOEe MEPONPUATHS TEKYLIEro OuenounbIe cpecTBa
TeMaM KOHTPOJIs
Tema 6.1 OnuceIBaTh METOIBI Brimmonnenue naboparopssix pabot Ha | OT4eT 0 BBHIOJHEHUH Y4eOHO-
OcHoOBHBIE OMOPKOJIOTUYECKUX BbIOOP B MUHUTpyIHax: HCCIIE0BATEIBCKOrO MPOEKTa
METO/IbI MCCIIETOBAHUI 1. BausiHne TemnepaTypbl Ha pocTa U
o6uoskonoruuec | [LmanupoBathb (bU3HOTOTUYECKYIO aKTUBHOCTD
KHX OMOIKOJIOTUYECKUI JIPOKIKEBBIX KIIETOK
VICCIIEIOBAHUM | SKCIIEPUMEHT 2. BnusHue yrieBojoB Ha pocTa U
(U3HONIOTMUECKYIO0 aKTUBHOCTb
JIPOKIKEBBIX KIETOK
3. CoueTaHHOE BIMSHHUE TEMIIEPATYPHI
Y yTJIEBOJIOB HA pOCTa U
(U3MONTOrMUECKYIO0 aKTUBHOCTb
JPOMIKEBBIX KIETOK
Tema 6.2 [IpoBoauTh OGmo3KOIOrHYecKuil |BrinonHeHne yueOHo- OT4eT O BBINOJIHEHUU Y4eOHO-
buoskosiornye | 3KCIEPUMEHT MCCIIEI0BATEIBCKOTO IPOEKTA HA HCCIIEI0OBATEIIBCKOIO IIPOEKTA
CKHI [InanupoBarthb BBIOOD:
HKCIIEPUMEHT | OMO’KOIOTUYECKUI 1. Onenka kayecTBa aTMOC(HEPHOTO
DKCIIEPUMEHT BO3lyXa
NuTepnpernpoBars 2. OneHkKa KadecTBa 04B METOJ0M
pe3yJIbTaThl IPOBEAECHHOIO ¢uToTeCTUpPOBAHUS
OMO3KOJIOTUYECKOTO 3. OueHka KayecTBa BOJ

IKCIICPUMCHTA C

IMOBCPXHOCTHBIX BOAOCMOB I10
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HCIIOJIB30BaHUEM
KOJIMYCCTBCHHBIX MCTOJ0B

OpraHoOJIENTUYECKUM U (PU3UKO-
XMMHUYECKUM CBOMCTBAM

4. Bnusinue ITAB Ha pocT u pa3Butue
CEMsH BBICUIMX PACTCHUHN

5. BiustHue cosieBoro 3arpsi3HEHUs Ha
POCT U Pa3BUTHE CEMSH BBICIINX
pacTteHuit
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2. OueHo4HbIE cpeacTBa MO AucHuILVInHe «buosorus»

OueHOYHbIE MEPONPUATUS TEKYIIEr0 KOHTPOJIS (THUIIBI):
3aganusi, HANPaBJIEHHbIE HA CUCTEMATH3AIMI0 U 00001eHe
TeopeTHYecKo uHpoOpMauu:
- 3arnoJHeHue TabIuIl
- pa3paboTKa JIEHThl BpeMEHU
- pazpaboTka rioccapus
- pa3paboTKa MEHTaJIbHOU KapThI

3agaHus, HanpaBJieHHbIe HA opMHUPOBaHME WM TPOBEPKY 3HAHMIA:
- TecT
- OIlCHUBAaeMasl IUCKYCCHSI
- (poHTANBHBIN OMPOC
- 0o0cyxeHue Mo BompocaM JIEKIHH (BCTpeUaeTcsl y Hac TOJIbKO 1 pas)
- YCTHBIE COOOIIEHUS C TTPe3eHTaIueH

3aganusi, HanpaBJieHHbIe HA (JOPMUPOBaHHE MPAKTUYECKUX YMeHMit
1 HABBIKOB
- nmabopatopHas paboTa
- pelueHue 3a7a4
- TPAaKTHUKO-OPUEHTHPOBAHHBIC PACUETHBIC 3a/1aHUS
- Kelic Ha aHamu3 HH(pOpMaIUU
- yueOHO-UCCIEeI0BATEIbCKUM MTPOEKT

2.1. OueHoYHbIe CpeACTBA TEKYIIEr0 KOHTPOJSI MO JMCIHUIIHHE
«buoJsiorus»

Texkymuii KOHTpOJIb Ppe3yJbTaTOB OOY4YEHUsS MOXKHO OCYIIECTBISATh
Pa3IMYHBIMM METOJAMHU M C MOMOILIBIO Pa3IUYHBIX OLEHOYHBIX cpencTs. Ilo
aucuuiuinHe  «buosorus»» B KauecTBE  CPEACTB  TEKYLIETO  KOHTPOJS
OPUMEHSIOTCS  3aJaHusl B TECTOBOWM (opme; TaOnMIbl; BU3yau3als
TEOPETHUUECKOr0 MaTepuana B opMmare JEHTbl BpEMEHH U MEHTAJIbHBIX KapT;
pelIeHnEe KEMCOB U ApYyrue OlEHOYHbIE MaTepuaiibl. Huke npuBenem npumepsl
HEKOTOPBIX U3 HUX.

19



2.1.1. 3apanusi, HAPaBJIEHHbIE HA CUCTEMATH3ALMIO U
00001eHHe TeOpeTHYEeCKON HH(pOpMaALUH

1. 3anoHeHHe TAOJINIBI

Ha3zBanue teMbl buonorus kak Hayka
Pe3yabTaTt 00yyeHus mo OnuceIiBaTh METOABI UCCJIEIOBAHUS HA
TEeMe MOJICKYJIIPHOM M KJIETOYHOM YPOBHE
OO01mmne KOMNeTeHIUN OK 02

®opMyJIMPOBKA 3aJaHUsI: 3all0JIHUTE TaOIuLy “Bkiiaj yueHsIX B pa3BUTHE
OMoJIOruK”, yKa3aB yY€HOT 0, BpEMEHHOM Mepruo padoThl HajJ OTKPBITHEM H
JaiTe KpaTKyIO XapaKTePUCTUKY OTKPBITHS, UCIOJIb3Ys MaTepuall JEKIUH,
y4eOHUKa, UHbIE UCTOYHUKHU UH(HOPMALIMH.

Tabnuma — Bkirag ydeHbIX B pa3BUTHE OMOJIOTHH

YueHslii Bpemennon Kpatkas xapakrepuctrka paboThl y4€HOTO
nepuosa

Kputepun onieHuBaHUS 3a1aHUS:

“5” - Tabnu1la BBIIIOJIHEHA B MIOJHOM 00beMe

“4” - B X0JI€ 3aMOJIHEHUS TAOIHIIbI MaTepHUaJl OTPAXKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTEIbHbIE HETOUHOCTH, HETOYETHI

“3” - B X0/1€ 3aMoJHEHUs TaOJIMIIbl MAaTEpUAl OTPAXKEH HE TTOJTHOCTHIO, UMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEJI0YETHI

“2” - Tabnuia orpaxkaer MmeHee 50% marepuana WM He BBIIIOJIHEHA

2. Pa3paboTka J1eHTbI BpeMeHHU

Ha3zBanue TteMbl OHTOreHes )KUBOTHBIX U YEJIOBEKA
Pe3yabTaT 00y4enusi nmo OnuceIBaTh CTaIMU OHTOr'€HE3a )KUBOTHBIX U
TEeMe YeJI0BEKA
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O0mue koMneTeHIMH OK 02, OK 04

®opMyIHPOBKA 3aJaHMS: CO3/alTe JICHTY BPEMEHH, OTPAKAIOIIYIO
ATallbl OHTOTE€HE3a OT/ACIbHOM TPYMIIbI )KUBOTHBIX UJIM YEJIOBEKa C KpaTKOU
xapakTepucTukoil. HazBanust craguii JOMKHBI OBITH PACIIONIOKEHBI B
XPOHOJOTHYECKOM MOPSIAKE, OCHAIIIEHBI KPATKUM OMMCAHUEM OCHOBHBIX
M3MEHEHHM, MPUJIOKEHBI PUCYHKHU. 3a/IaHUE BBITIOIHAETCS B MaJbIX rpymnmnax (3-
4 geyoBeKa)

3. Pa3pa0doTka MeHTAJIbHOM KapThl

HasBaHue TeMbl Crpoenune opranuszma
Pe3yabTat 00yyeHus no OnuceIBaTh CTPOEHUE U B3aMMOCBSI3b YaCTEN
TeMe MHOT'OKJIETOYHOT'O OpraHu3Ma
O0mue xkoMneTeHIMU OK 02, OK 04

@opMyJTUPOBKA  3aJaHMSl: COCTaBbTE€ MEHTAJIbHBIE KapThl IO
Kjaccu(uKauyu TKaHeW, OpraHOB M CHUCTEM opraHoB. B kapre otpasute
O0COOCHHOCTH CTpPOCHMS, QYHKIIUNA 00BEKTOB. BBl MOXKeTe 00BeUHATH OOBEKTHI
10 BBITIOJHSAEMOMN (YHKIIUU WUITH TI0O CHCTEME OPTaHOB.

[Ipu BBITIOJIHEHUH CTYJIEHTHI PACTIPECIISIIOTCS Ha MaJible rpyIibl (1o 2-3
YyeloBeKka).  3aJaHue  sABIAETCA  NPO(ecCHOHATbHO-OPUEHTUPOBAHHBIM.
CrynenTsl, o0ydaromuecs: mpodeccru/CrnenuaibHOCTH CBSI3aHHON ¢ 00BEKTOM
uzyueHusi “‘Pactenus” pa3pabaThIBalOT MEHTAJIbHYI0 KapTy IO CTPOCHUIO
OpraHu3Ma pacTeHUM (TpyNIbl MOYKHO pa3ieliuTh O OTAENIaM pPacTeHHI:
MOXOBHUJIHbIE,  TJAyHOBHUJHbBIE,  XBOIIEBUIHBIC,  MAlOPOTHUKOBUJIHBIE,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CryneHrsl, oOyJaromuecs
npodeccun/cnenuaibHOCTH CBSI3aHHON € 00BbeKTOM wu3yudeHus ‘“JKuBoTHbIE”
pa3pabaThiBalOT MEHTAJIBHYIO KapTy IO CTPOEHUI0 OpraHu3Ma >KUBOTHBIX
(rpynmbel  MOXKHO —pa3fieiuTh 10 THUIAM H KjlaccaM JKUBOTHBIX. THIIBI:
KUILIEYHOMOJIOCTHBIE, MJIOCKHE 4YEpBH, KPYIJIble YEepBH, KOJIbYaThle YEPBH,
MOJUTIOCKH, YiIeHUCTOHOrHe. Kiaccel: XpsieBble phIObl, JIOMACTENnephle phlObl,
am(puluu, TpecMBIKAOIIMECs, MNTHUIB, MJekonuTatomue). CTyaeHTsl,
oOyuatromuecs: TpoQeccuu/CeruaIbHOCTH CBSI3aHHOM ¢ OOBEKTOM H3YUYEHUS
“UenoBek” pa3pabaThIBAalOT MEHTAJIBHYI0 KapTy IO CTPOCHHUIO OpraHu3Ma
YeJioBeKa.

[Ipu pa3zpaboTke peKOMEHyEM HCIOIb30BATh UHCTPYMEHTHI:

Kputeprun oieHMBaHUSI MEHTAIIBHOW KapThI:
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«5» - 8-9 6am0B; «4» - 7 6a710B; «3» - 5 6a/10B

3 das1a 2 0as1a 1 6ana

Conepixkanue Nudopmarus Nudopmarnus Nudopmarnus

IIPEJCTABIICHA B IIPEACTABIIEHA, HO | IPEACTAaBJIEHA

MIOJIHOM 00BeMe UMEIOTCS YaCTUYHO

HETOYHOCTH
I'pa¢uueckoe | MHorocrynenuara | Muorocrynenuara | [Ipocrou
opopmiieHHE s KapTa ¢ s KapTa «IMaydoK»
KapThbl no0aBlieHUEM

KApTHUHOK, 3HAKOB.

Hcnonws3oBanne

pPa3HBIX LIBETOB Ha

OIIPEIEIICHHBIX

BETBSIX.

Jlekcuko- Kapra ne Kapra ne Kapra conepxur
rpaMMaTHYecKoe | COACPKUT OIMMOOK | COAEPIKUT TPYyObIX | TaK MHOTO IpyOBIX
opopmiieHHE Y OI€YaToOK rpaMMaTUYECKUX | TPaMMaTHYECKUX

OIUOOK WU OIKOO0K U
OIEYaToK, OIEYaToOK, 4YTO €€
KOTOpBIE OBl CoJiepKaHue
OTBJIEKAIIH TPYAHO
BHUMAaHUE BOCIIPMHUMAETCS
YUTaTEINs OT

COAECPKAHUS

4. Pa3padoTka rjoccapus

Ha3zBanue teMbl

OCHOBHBIC TTOHATHS TCHETUKH

TEME

Pe3yabTaT 00y4enusi mo

OnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU
U U3BMCHYNBOCTH

OO01Me KOMIeTeHIUuN

OK 02

DopMyJTHPOBKA 32JaHUSA: COCTABHTE INIOCCAPUM C OIPEIEICHUSIMH 10 TEME
”OCHOBHBIE MOHATHSI TEHETUKA , UCIIONb3YSl MaTEpHAIIbI JICKIUH, YUEOHHKH,

CJIOBapH.

IIpuMepHBIH IepeYeHb TEPMHHOB:
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AJIbTEpHATUBHBIC PU3HAKU
AnnenbHbIE TEHBI
HeanenbHbie reHbl
JIOMUHAHTHBIN IPU3HAK
PeneccuBHbIii mpu3HAK
I'oMO3UTOTHBIN OpraHu3m
['eTepo3uroTHeIil OpraHu3m
I'enoTun

deHoTHUI

JIuruOpuIHOE CKpEIIMBaHUE
Yucras muHus

['ubpun

HacneactBeHHOCTD
HN3meHunBOCTH
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2.1.2. 3aganus, HanpaBJ/ieHHble Ha (GOpPMHUPOBaHHME WJIH NPOBEPKY
3HAHUH

1. DpoHTAJBHBIN ONIPOC
Ha3Banue TeMbl HcTopus 3BOTIOIMOHHOTO YUEHUS
Pe3syabTat 00yueHus no XapakTepu3oBaTh NPEANOCHUIKN U IBUKYIINE
TEME CHWJIBI BOSHUKHOBEHHWSI MHOTO0OPAa3usi BUOB
O0mue KoMneTeHIMH OK 02, OK 04

IIpuMepHbIN IepeYeHb BONMPOCOB K (PPOHTAILHOMY OIPOCY
1. KakoBbl cuiibHBIE U Cl1a0ble CTOPOHBI CUCTEMbI Opranudyeckoro mupa K.
JIuanes?
2. ChopmynupyiiTe OCHOBHBIE TOJIOXKEHHS 3BOJOIMOHHON Teopun XK. b.
Jlamapka.
3. Tlepeuucnure npeanoChIKU BOSHUKHOBEHUS JapBUHU3MA
4. Tlepeuucnaure OCHOBHBIE MOJIOKEHUSI CAHTETUYECKOU TEOPUHU SBOJIOIIUU

Kpurepun onennBanus:

«5» - OTBET IOJIHbIHI, pa3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIHI, HO €CTh HETOYHOCTH
«3» - OTBET KPATKUH WK C TPYyOBIMH OIIMOKaMU

«2» - OTBET HEBEPHBIN UJIU OTCYTCTBYET

2. IToAroToBKa yCTHBHIX COOOIIEHUI ¢ MPe3eHTaunel

Ha3zBanue teMbl I'eneTnka 4yeoBeKa

OnuceIBaTh 3aKOHOMCPHOCTH HACJIICACTBCHHOCTHU

PesyabTaT 00y4eHnust nmo Y U3MEHYUBOCTH

TEMeE Ornpenensit BO3MOKHOE BOZHUKHOBEHHE
HAaCJICICTBEHHBIX NMPU3HAKOB

O6mue KoMIeTeHINN OK 01, OK 02

@opMyJIHPOBKA 3aIaHNSI: TIOJTOTOBHTE YCTHOE COOOIIICHHUE U MTPE3CHTAIINIO
00 0JTHOM HaCJIECTBEHHOM 3a00JIeBaHUN U3 TiepedHs. PaboTa BBITIONHSACTCS B
napax. B cTpykType cooOIieHus 1 mpe3eHTauu He0O0X0IUMO OTPa3UTh:

1. Ha3Banwme 3a00seBaHus

2. Tunwnsamms 3a00eBaHUs
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a. A) reHOMHOE / TeHHO€ / MOJIMT€HHOE / XPOMOCOMHOE
b. B) ayTrocoMHO-TOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE /

CICIIJIICHHOC C IIOJIOM

YacroTa BCTpeyaeMoOCTH
Jlnarnoctuka
Ucrounnku nndopmanuu.

No ko

CyuiHocTh MyTaluuu (Ha KJIETOYHOM YPOBHE)
Knunuueckue nposinenus 3a00y1eBaHus

IIpuMepHbIii IepevyeHb HACTEACTBEHHBIX 3a00/IeBaHUI YeJl0BeKa
8. CUHAPOM «KOIIIAYbEro

Cungpom DHrenpMaHa
MyxkoBucunao3

Cungpowm IIupcona
Cunpapowm [layHa,
Cunnpom Knaitndenbrepa,
Cunpgpowm IllepemeBckoro-
TepHepa,

7. Cunngpom DjBapjica,

ogabkowdE

Yek-JIUCT JJ151 OLIEHKH NMpEe3CHTAllNH

KpUKay

9. CeprnoBUIHOKJIETOYHAS

AHCMMUA

10.Heitpodubpomaros
11. JlanpTOHN3M
12.T'emodummms

13. ®enmnkeTonypus

OueHuTe NPe3eHTALHIO M0 CIEAYIOIUM KPUTEPHUSIM:

DJIEMEHTBI COJIEPHKAHUS

Hamnun
e

OtcyTtcTBUE

TUTYIBHBIN Cany

HasBanue 3a0oeBanus

N |-

Caenenusi 00 aBTOpax

JlaHa moJytHas THIHU3aIs 3a00ICBaHUS

IToka3zaHa CyIHOCTbh MyTalluU

el RN Lol Lol o

OnucaHbl KIMHUYECKHUE MTPOSIBIICHUS
3200JI€BaHUA

Yka3aHa yactora BCTPEYaeMOCTh

Omnwncana THarHOCTHUKA

Yka3aHbl HCTOYHUKU HH(pOpMaLIUU

©| ||

CoOuroneHne equHOro CTUIA
Mpe3eHTalUN

9. | Matepuai OblI HHTEpECEH

10 | Marepuai ObLI MOJIe3€H

Illkana nepeBoaa 0a/1JI0B B OTMETKY
12-11 6amnmnoB - «5»

10 - 8 6annoB - «4»

7-6 GamoB -«3»



Menee 6 0a/I0B UM OTCYTCTBHUE PAOOTHI - «2»
JlonoiHMTEIbHBIE CBEAeHHS IS NIPenoaBaTeJis.

B nensix uzbexaHnue moBTOPEHUS TEM MIPE3CHTAINH, TPET01aBaATEIO
PEKOMEHAYETCSl PaCIpPEAEINTh KOHKPETHBIE TEMbI CPEIU TPYII YyYAITUXCS.

3. Ol_leHI/IBaeMaH AUCKYCCHUS

Ha3BaHue Tembl buocdepa - rmodanbHas 3KoJ0rnyecKas cucTema
OnuchIBaTh CBSI3b MEXKY OPTaHU3MOM U CPEIoit
Pe3yabTat 00y4yeHnus no ero oouTaHus
TemMe YcTaHaBMMBaTh CBS3b MEXY CTPYKTYpaMu
omochepsl
O0mue koMneTeHIMH OK 01, OK 02, OK 07

IIpuMepHbIi NepeyeHb BOMPOCOB K OLEHUBAEMOM JUCKYCCUU

1. I'moGanpHOE MOTEIUICHHE: MU WM pealibHOCTH? UTO BaM M3BECTHO O
naHHOM siBieHun? Kakue (GpakThl CylecTBOBAHUS WM OTCYTCTBHUS
1J100aJIbHOTO MOTEIJICHUS] BaM U3BECTHBI?

2. OOmBscHUTE, Kakue (GaKTOPhl OTPAaHUIUBAIOT PACIIPOCTPAHCHUE KU3HH B
atmocdepe, mutocdepe, ruapochepe.

3. Kak MOXHO 0XapakTepu30BaTh HCTOPUICCKUE H3MEHEHHS POJIM YETIOBEKa
B Ouocdepe?

4. B 4€M COCTOHUT IIEHHOCTh OXpaHbl OropazHoobpasus? Uto npuBoguT K
COKpallleHHI0 OMoJornyeckoro paznooopasus? [louemy ais
YeJI0BEYECTBA BAXKHO HE JIOIYCTUTh 00eTHEHHS Oropa3zHooOpasms?

Kpurepun onenuBanus:

«5» — AKTUBHOE y4acTHE B AUCKYCCUH. BbICKa3bIBaHUE COOTBETCTBYET 33/ IaHHOM
TEME, XapaKTEePU3YeTCs] BBICOKOM MH(POPMATUBHOCTHIO W OPUTHHAIBHOCTHIO,
apryMEHTHI MOJIKPETUICHbI YOS AUTEIbHBIMU TPUMEPAMH.

«4» - JlocTaTOYHO AaKTUBHOE yd4acTHe B JAuCKyccuu. Jlomyckaercs
HE3HAUYUTEIBbHOE OTKJIOHEHHE OT TEMbl JHUCKYCCHHM. BbICKa3blBaHME HOCHUT
OTYaCTH TPUBHAIBHBIA, NOBEPXHOCTHBIM xapakrep. He Bce aprymeHThl
MOJKPETUIEHBI TPUMEPAMHU.

«3» — IlaccuBHOE ywacTHME B JTUCKYCCHUU. BBICKa3bIBaHHE XapaKTEepU3YeTCs
HU3KOM HH(POPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPaKaeT IOJIHOTO
MMOHMMAHUS TEeMbl JUCKYCCHUU. APryMeHThl C(OpMyIUpPOBaHbI aOCTPAKTHO.
[Iprmepbl OTCYTCTBYIOT.
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«2» - IlaccuBHOe ydacTue B JIMUCKyCcCHM. BbICKa3blBaHHE HE COOTBETCTBYET
3aJJaHHOM Te€Me, OTCYTCTBYIOT apIyMEHTHI B MOJIb3Y KaKOM-TMO0 TOUKU 3PEHHUSL.

JlonoJIHUTEIbHBIE CBeeHH s J1JIsl IPenoIaBaTe/is.

JIucKyccuio MOJIEpUpYET MpenoiaBaresib. B Hauane AUCKYCCUM OH 3aaeT
CITYIIATEJISIM HECKOJIBKO KITIOUEBBIX OCTPBIX BOIPOCOB, MOOYK/ask UX BCTYIIUTh
B 00cyxaeHue. /{anee mocTeneHHo B X0/ie JUCKYCCUU 00CYKIAr0TCS BCE
MTOCTABJICHHBIC BOIPOCHI, YYACTHUKHU BBICKA3bIBAIOT CBOC MHEHUE.

4. O0cyxaeHue mo BONpocam JeKUMHU

Ha3zBanue teMbl

JKu3HeHHBIN UK KIeTKU. MuTo3. Meiio3

Pe3syabTart 00yueHus no
TeMe

XapakTepu30BaTh JKU3HCHHBIN UK KJIETKA

OO01mmne KOMNeTeHIIUN

OK 02, OK 04

IIpuMepHbIi NepeyeHb BONPOCOB JIsl 00CY KIeHMSI

=

Kakue n3ameHeHus B KJIETKE MPEIIECTBYIOT ACICHUIO?

2. OxapakrepusyiTe ¢a3pl MUTO3a U KPAaTKO PACCKaXHUTE, KaK MPOUCXOIUT

3TOT MPOIIECC.

ok w

5. Tect

B 4yeMm 3akirouaeTcs OMOJIOTHUECKOE 3HAYEHHUE MUTO3a?
Yem MeN03 oTiiMyaeTcd OT MUTO3a?
B 4yeMm 3akirouaeTcs OMOJIOTHUECKOE 3HAUEHE Melo3a?

Ha3zBanue teMbl

B3aumoneiicTBre reHOB

PesyabTaTt 00y4eHust nmo
TEMe

Y U3MEHYUBOCTH
Onpenensite BEpOSITHOCTh BOSHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU PA3JIMYHBIX
B3aUMOJICCTBUSX I'€HOB

OmnuceIBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTHU

OO01mmne KOMNeTeHIUN

OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUA

1. K B3aumoaelicTBUsIM aJUIEIILHBIX T€HOB HE OTHOCHT:
1) snucras, noaumeputo, MoaupUIUpyolIee 1eHCTBUE TEHOB
2) Koomepaluo, MHOKECTBEHHBIN aJlJIEIN3M
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3) CBEpXJIOMUHUPOBAHUE, KOMILJIEMEHTaAPHOCTh

4) KOAOMUHUPOBAHUE, IPOMEKYTOUHOE TOMUHUPOBAHUE

[IposiBieHre y TETEPO3UTOT MNPU3HAKOB, JIETEPMUHHUPYEMBIX JBYMS
aJuIesiMU HaOJIOAAeTCs MPHU:

1) cBepX1OMUHUPOBAHUU

2) snucTase

3) KOIOMHUHHUPOBAHUU

4) onumepuu

Hacnenoanue yeTBepToM  rpynmbl  KPOBU  OTHOCAT K THUILY
B3aUMOJCHUCTBUS:

1) KomOMUHUPOBaHKE

2) CBEpXIOMHUHUPOBAHUE

3) moyiHOE JOMUHHUPOBAHUE

4) NpOMEKYyTOYHOE JIOMUHUPOBAHUE

Hacnenopanne MMHIIMILUIOBOM OKPacKH y KPOJHMKOB KOHTPOIUPYETCS
Tpemsa auiensiMu: A,a u ah. Kaxnaas ocoOb SBISETCS HOCUTENIEM TOJIBKO
JBYX U3 HUX. DTO NIPUMEP:

1) xoMIIEMEHTapHOCTH

2) Koonepanuu

3) MHOKECTBEHHOI'O aJIJIEIN3Ma

4) nonumepuu

[TossBnenne HOBOOOpa30BaHWK TIPH COBMECTHOM JCHCTBUU JBYX
JIOMUHAHTHBIX HEaJJICIbHBIX T'€HOB, KOTJla B TOMO3WUTOTHOM WJIA B
TrE€TEPO3UTOTHOM COCTOSIHUM Pa3BUBAETCS HOBBIM MPHU3HAK, HAOIIO1aeTCs
npu:

1) KOMIIJIEMEHTapHOCTU

2) koonepanuu

3) MOJIHOM JOMUHUPOBAHHUH

4) neficTBUM T€HOB-MOIU(PUKATOPOB

Ecim oauH JIOMUHAHTHBIM TE€H MOAABJISET JEUCTBHE JIPYTrOro
JIOMUHAHTHOTO T€Ha, TO - 3TO MPUMED:

1) peueccuBHOrO 3MKCTa3a

2) noJuMepunt

3) IOMHUHAHTHOTO SIKCTa3a

4) MHO>KE€CTBEHHOTO aJlJIeIu3Ma

Howmep Bompoca [IpaBUIBHBIN OTBET
1 1
2 3
3 1
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2.1.3. 3apanus, HampaB/ieHHble Ha (OPMUPOBAHME YMEHHMHA M
HABBIKOB

1. JlaGopaTopHasi padora

[Ipy m3ydennn nucUMIUIMHBL “buonorus” NpeaycMOTPEHO BBIMOJIHEHHUE
71a00paTOPHBIX padoT:

Tema 1.3. buosornyecku BaKHble XHUMHUYECKHE COCJIUHCHUS:
Jlabopatopuast pabora “Omnpenenenue ButamuHa C B TPOJAYKTax MUTAHUS
JlaGoparopHas pabota «I uapodpuiabHO-THAPO(YOOHEIE CBONCTBA JIMITHIOB.

Tema 1.4. CTpyKTYpHO-(YHKIMOHAJIbHAS OPraHM3aLUs KJIETOK:
JlaGoparopHas pabota «CTpoeHHE KIETKH (pacTeHHs, XUBOTHBIC, TpUOBI) U
KJIETOYHBIE BKJTIOUEHUS (kpaxmann, KapOTHUHOU/IBI, XJIOPOILJIACTHI,
xpomorutactel)y;  Jlabopatopnas pabGota  «lIpoHuiraemoctb  MeMOpaHbI
(r1a3mMou3, Ienaa3MoIn3).

Tema 4.5. BausHue CcoOUMANbHO-IKOJIOTMYECKHX (PAKTOPOB Ha
310poBbe 4esnoBeka: JlaGopaTtopHas pabGota Ha BBIOOp: «YMCTBEHHas
paboTOCIOCOOHOCTEY WM «BnusHue abMoTHYEeCKUX (PAKTOpPOB Ha YelIOBEKa
(HU3KME U BBICOKUE TEMITEPATYPBI)»

Tema 6.1. OcHOBHBIE MeTO/IbI 0MOIKOJIOTHUYECKHX UCCJIeI0OBAHM I

JlaGoparopnass pabotra Ha BbIOOp NTO MHHH Tpynmam: «BausHne
TeMIIepaTypbl Ha pocTa U (PU3HOJOTUYECKYIO AKTUBHOCTD APOAOKEBBIX KIETOKY;
«BnusHue yrineBogoB Ha pocta U (PU3MOJIOTMYECKYI0 aKTUBHOCTD JIPOKKEBBIX
KIETOK»; «CoueTaHHOE BIIMSHUE TEMIIEpATypbl M YIJIEBOAOB Ha pocTa u
(U3HOTOTUYECKYIO aKTUBHOCTH JPOXKIKEBBIX KIETOK

O6opynoBanue Jadopatopum u padouynmx MecT JA0OPATOPHH:
MUKPOCKOIIBI, CEKYHJIOMEp, TOHOMETp, JiaboparopHas mnocyaa (IpoOupKwu,
MOJICTaBKH JIJIs1 TPOOUPOK, MUHIIETHI, TIECOK, CTYIKU C MECTUKAMU, IPEIMETHBIE
M TIOKPOBHBIE CTEKJIa, CTEKISHHBIC TMajO4YKW, MPErnapoBalbHBIC WIJIb,
dbunpTpoBanbHas Oymara (cajeTKH), CTaKkaHbl) THIEPTOHUYECKHUM pPACTBOP
xjopuaa HaTpusi, 3%-HBI pacTBOp MEpOKCHIIa BOJIOPOJA, PacTBOp iona B
HOAMCTOM KaJluu, TIIMUEPUH, KITyOHU KapTodeis, JUCT 3J10/1eU KaHaJACKOM, M0/
psAOMHBI OOBIKHOBEHHOM (psIOMHBI WIIM TOMATA), JIYK PErn4arblii, pa3BeJCHHBIC B
BOJIC APOIKKH).
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[TpuBeaem npumep 1adbopaTopHOM pabOTHI

Ha3BaHue TeMbl CtpykTypHO-(YyHKIIMOHATbHAS OpTraHU3alus
KJIETOK

Pa3nnuate cyliecTBEHHbIE IPU3HAKU CTPOEHUS
KJIETOK OPraHU3MOB Pa3HbIX LIAPCTB KUBOU

Pe3yabTaT 00y4enusi nmo
MPUPOJIbI

TEME
[TpoBoUTH HAOIIOCHUE KICTOUYHBIX CTPYKTYp U
X U3MCHEHHH C ITOMOIIBI0 MUKPOCKOTA
O0mue KoMneTeHIMH OK 01, OK 02, OK 04

JlabopaTtopHas pabota «CTpoeHHE paCTUTEIBHON, KUBOTHOU, TPUOHOM KICTKI

Lleap pa®oThI: 3aKPENUTh YMEHUE TOTOBUTh MUKPOMPENApPaThl U pacCMaTPUBATh
UX MO0/ MUKPOCKOIIOM, HAXOAUTh OCOOEHHOCTH CTPOCHHUS KJIETOK Pa3InYHbIX
OpraHU3MOB, CPABHUBATh UX MEXIY COOOMH.

1.Bonpocs! Juisd IOy CcKa K JIJaDOpaTOPHOU padboTre.

1. HazoBuTE OCHOBHBIE YACTU MUKPOCKOIIA U OTUIIUTE UX (PYHKIHH.
2. Yo Takoe mpeIMeTHOE U OKPOBHOE cTeka? J{Js 4uero OHu Hy>KHBbI?
3. Ilepeunciure OCHOBHBIE MPaBUiIa PA0OTHI ¢ MUKPOCKOIIOM.

Z.HDOBCIIGHI/IC OITBITOB

O6opyaoBaHue U 1ocyaa Marepualibl 1 peaKTUBBI

1. MuKpOCKOIIbI 1.Bona

2. IlpenMeTHBIC M MOKPOBHBIC CTEKJIIA 2. Pa3BeicHHbIE B BOAE APOXIKU

3. CTeKJIsIHHbIE NaJ0YKU 3. JIyk penuatblii

4. CtakaHbl

5. @unbTpoBanbHas Oymara (canderka)

6. CTeprJIbHBIN 1ITIATEIb

AJTOpUTM IpOBEIEHUs PAOOTHI Bomnpock! u 3a1anus
e 1. U3yuenue cTpoeHust Onpenenute GopMy KIETOK,
PACTUTEJbHOM KJIETKHU e Haitgure sapo, Bakyoun,
1.1. CHATh ¢ BHYTPEHHEN MOBEPXHOCTH 000JI0YKY KIIETKH.
MSICUCTOM YeIIyH JTyKOBUIIbI TOHKYIO e 3apucyiTe HECKOJIBKO KIIETOK
MJICHKY — AIUJEPMY; AMUJIEPMbI, 0003HAYMB Ha
e 1.2. IloMecTUTh KyCOUYEK 3K AECPMBI PUCYHKE: IUTOIJIa3MYy, 1IpO,
Ha MPEIMETHOE CTEKJIO B KAILIIO BaKyOJIH, 000JIOUKY KIIETKH
BOJIbI;
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e 1.3. HakpbITh OOBEKT MOKPOBHBIM
CTEKJIOM;

e 1.4. PaccMOTpETH KIIETKH AIIUIAEPMBI
MO/ pa3JIMYHBIM YBETUYCHUEM
MHUKpPOCKOIIa

2. M3y4eHune CTPOEeHNsI ;)KUBOTHOM
KJIETKH

2.1. [IpoBecTH CTEPUIIBHBIM IIITATEIEM C
JIETKUM HaKUMOM I10 HEOY WIIH T10
JIECHaM;

2.2. HaHecTu KanesnbKy CIIOHBI Ha
MPEAMETHOE CTEKJIO U HAKPBITH €€
MTOKPOBHBIM CTEKJIOM;

2.3. PaccMoTpeTh npemnapar npu 00oJab1I1oM
YBEJIUYCHUH C MPUKPBITON quadparmoi
KOHJIEHCATOoPA.

PaccmorpuTe Ha KOHYUKE LIIIATeINs B
KalleJIbKE CIIFOHBI CIIyICHHBIC
KJIETKH DIIUTEIINS
Paccmorpure Ha nipenapare
OTACIBbHBIE KPYIIHBIE IINIOCKUE
KJIETKH HENPABUIBHOU (POPMBI.
bospias yacTh KJIETOK MEPTBBIE,
[I03TOMY B HUX XOPOILIO 3aMETHO
A1pO.
e 3apucyiTe HECKOJIBKO KJIETOK,
0003HaYbTE AJIPO U
LATOIIA3MYy.

3. U3yueHue CTPOEHUS KJIETKH
apo:kxei (rpudbl)

3.1. IlomecTUTh CTEKISTHHON NaJTOYKOU
KaIlUIIO pacTBOpa C IPOKKaMU Ha
MPEAMETHOE CTEKIIO;

3.2. HakpspITh €€ MOKPOBHBIM CTEKJIOM.
Ecnu ecTb U3JMILIKY KUJIKOCTH, yIaTUTe
€€ C MOMOUIbI0 (PUIBTPOBANIBHON Oymaru
(canderkn);

3.3. PaccmotpeTs nipenapar noa
MUKPOCKOIIOM

Haipure npoxxeByro KIETKY,
paccMoTpeTh ee popmy U
OTAEIbHBIC YaCTH.

3apucyiTe HECKOJIBKO KJIETOK,
CACJIaUTE MOAMNUCH.

HTorosas KOHTPOJbLHAS YACTh JIA00OPATOPHON Pad0THI (BLINOJHUTL

NMACHLMEHHO):

1. U3 kakuX OCHOBHBIX YACTEN COCTOUT JIK00AsA KiIeTKa?
Yo 001Iero UMeeTcsi B CTpPOSHUHM PACTUTEIILHOMN M )KUBOTHOM KJICTOK?

2.
3. Uewm pa3nmuuaroTcst 3T KJICTKH?
4.

Yem 00BSACHUTH, UTO, OYyur YCTPOSHHBIMH TI0 EIMHOMY TIJIAHY, KIETKH
BeChbMa pa3HO0Opa3HbI IO popMe U pazMepam?
2. [IpakTHKO-OPHEHTHPOBAHHBbIE PACYETHBIE 32 IaHUS

Ha3zBanue TeMbI

[Tomynsitus, coo01IeCTBA, YKOCUCTEMBI

PesyabTaT 00y4eHus: nmo
TEMeE

OnuceIBaTh CBSI3b MEXIY OPTaHU3MOM U CPELION

Y cTaHaBIMBATh CBSI3b CTPYKTYPHI U CBOMCTB

ero oouTaHus
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HKOCHCTEM
O61mue KoMIeTeHIUN OK 01, OK 02, OK 07

Ha3zBanue 3ananus: Pacuer cpoka ucuepnanusi NpMpoAHbIX PeCypcoB

®abyna: Pa3BuTue demoBeyeckoro oOImecTBa HEBO3MOXKHO 0e3
B3aUMOJICHCTBUA C MOpUpoaod. [0 HEKOTOPOro BpPEMEHH OTPUIATEIIbHBIC
MOCJIE/ICTBUS XO3IMCTBEHHON Y MHOU JIESITEIbHOCTH YEI0BEKAa KOMIICHCUPOBAJIU
CIIOCOOHOCTBIO MPUPOJHBIX CUCTEM K CaMOBOCCTaHOBiIeHHIO. Ho k cepeamne
JBAAATOrO CTOJETUSI CUTyallMsl U3MEHWJIACh: OKpYXKarolas nIpupoaHas cpeaa
YK€ HE€ B COCTOSIHUM KOMIIEHCHPOBATh IOJHOCTBIO MOCJIEACTBUS BO3ACHCTBUS
pOCTa YMCJIIEHHOCTH JIFOJIEW M PaCHIMPEHMs] MPOM3BOJICTBA. 3arpsi3HEHBI BOJA,
BO3/JYyX, PAaCTEHHUS, BBINAJAIOT KUCIOTHBIE JTOXKIW, 3PO3Usl BBIBOJUT MOYBHI U
CEJIbCKOXO3SIMCTBEHHOTO 000pOTa, MOJSPHBIC JIbJI TAIOT H3-3a MOTEIJICHUS
KJINMAaTa, MCYE3al0T MHOTME BHUAbl J>KUBOTHBIX W PACTEHUM, HACEICHHUE
npuoOpeTaeT XpoHUUeCKre 3a00seBanms, pacTéT cMepTHOCTh. CyIEeCTBYIOMINE
ceiyac MHTEHCUBHOCTh aHTPOMOTEHHOI'O0 BO3JEHCTBHUS BEAET HAIIy IUIAHETY K
HCTOIICHUIO U AErpaJallyi.

3amanue: OLEHUTE CpPOK UCYEpPHaHUs MPUPOJHOTO pecypca, €eciu
M3BECTEH YPOBEHB JI0OBIUU pPeCypca B TEKYIIEM IOy, a MOTPeOICHUE pecypcoB
B MOCJIEAYIOUME Tojbl OyJIeT BO3pacTaTh C 3aJIaHHOM CKOPOCTBIO MPUPOCTa
exerogHoro norpedsenus. Kakoil mpupoJiHbIi pecypc UMEeT CaMblil JOJTHiA
CPOK MCUYEPIIAEMOCTH U KaKOM — HAUMEHBIIN I ?

Nudopmanus, Heodxoaumas AJis pelieHus:

Tabmauma 1
Pecypc 3anac pecypca | JloObrua pecypca | [Ipupoct o6bema
Q, mapa. T g, MJIpA T /TOA noTpeOIeHUS
pecypca TP, % B
roj
KamenHslii yrosb 6800 3,9 2
[Tpupoansiii ra3 280 1,7 15
HedTn 250 3,5 2
XKeneszo 12000 0,79 2,5
docdop 40 0,023 1,8
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Menp 0,60 0,008 1,7
Huak 0,24 0,006 1,3
CBuHell 0,15 0,004 2,2
ATIoMUHAN 12 0,016 1,6
VYpan 300 0,2 2

Jli1st pacdera BOCIIOJIb30BaThCS (POPMYJION CYMMBI YWIEHOB psiia FEOMETPUYECKON
IPOrPECCUH

Q= TP . , (1)

rie Q — 3amac pecypcoB, q — rojoBas AoObiua pecypca, TP — mpupoct
notpebyeHus pecypcea, t — Yucio Jer.

JlorapudmupoBanue Beipakenus 11 Q gaeT cienyromryto Gopmyiry s pacuera

CpOKa McuepnaHus pecypca

in(Z55)+1

n(1+77) @)

100

t =

3. Pemrenue 3aaau4

Ha3BaHmue TemMbl 33KOHOM€pHOCTI/I HacCJICa0BaHUA

OnuceIBaTh 3dKOHOMCPHOCTH HACJIICACTBECHHOCTHU
U U3BMCHYNBOCTH

Pe3yabTaT 00yueHus no OrnpenensTe BEpOITHOCTh BOSHUKHOBEHHS
TeMe HACJICACTBEHHBIX TPU3HAKOB P MOHO-, JTH-,
MTOJTUTHOPUTHOM 1 aHAJIU3UPYIOIIEM
CKpENTMBaHUN
O0mue KoMIeTeHIUN OK 02, OK 04

@opMyIMpOBKA 33/1aHUS: PELIUTE 3aJa4M, COCTABUB CXEMBbI CKPEIMBAHMS
3ananue siBasieTcs MpodecCHOHANIbHO-OPUEHTUPOBAHHBIM. 3aJauu JIs

CTYJEHTOB MOJOMPAIOTCA B COOTBETCTBHU C 0OBEKTOM M3yueHus ‘“‘Pacrenus”,
“XXupotHbie” i “YenoBek™.
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[Tpumep 3a1a4y TUTSE CTYJIEHTOB, oOyyaronecs

npodecCuu/CrenuaibHOCTH CBI3aHHON C 00BEKTOM u3ydeHus “UemoBek™:

3amava 1. YV denoBeka adbOMHU3M M CHOCOOHOCTb MPEUMYIIECTBEHHO
BJIJIETh JIEBOM PYKON — PELIECCUBHBIE MPU3HAKU, HACIEAYIOIIHUECS HE3aBUCHMO.
KakoBbl reHOTHIIBI pOAMTENICH C HOPMAIBHOW NMUTMEHTAMEN W BJIAACIOIINX
paBoOil pyKoOH, €clii y HUX POJIUJICs peOCHOK aab0MHOC U JieBia’?

3amada 2. Y 4yenoBeKa MPaBOPYKOCTh JTOMUHUPYET HaJ JIEBOPYKOCTBIO,
Kaperiia3ocTb HaJ ToJiyooria3zocTbio. [omyOoriasplii mpaBia >KEHUJICS Ha
Kaperiazod mpaslie. Y HUX POAWIOCH JBOE NIETEHM — Kaperyiasbld JIeBIIA U
rony6ornassiii mpasiia. OT BTOporo Opaka 3TOTO K€ MY>KYMHBI C Kaperiia3ou
OpaBUIOW POAMIIOCH JEBATH KaperjiasblX JeTei, OKa3aBIIMXCS IpaBLIaMU.
OnpenenuTh TeHOTUIBI MY>KUYMHBI U 00€UX JKEHIIUH.

3anaya 3. Y Ileru u Camu kapue riasa, a y ux cectpbl Maiiu — roiyosle.
Mama 3Tux aerei roiay0oriiaszas, XOTs €€ pOJAUTENId UMeNU Kapue ria3a. Kakoi
npusHak gomuHupyeT? Kakoi uper ria3 y nanbsl? Hamuimimre reHOTHIBI BeeX
NEePEUNCIECHHBIX JIHII.

Kputepun orieHuBaHus

“5” - BCe OTBETHI BEPHBI

“4” - momyIieHa oJiHa OIKOKa

“3” - momymieHsl 2 OMIMOKU

“2” momymieHsl 3 1 6oJiee OMMOOK WM paboTa HE BHITIOJIHEHA

4. Keiic Ha aHa/ M3 MHpOPpMALNH

Ha3zBanue TeMbI buorexHomornu B MeIUIIMHE B (hapMalliu

AHanmM3UpOBaTh ITUYECKUE ACTIEKThI
COBPEMEHHBIX UCCIEOBAHUM B 00JIaCTH
OMOTEXHOJIOTHMH W TEHETUYECKUX TEXHOJIOTUI

O0mue kKoMNeTeHIMH OK 01, OK 02, OK 04

Pe3yabTaTt 00yueHus no
Teme

Keichl HCIIOIB3YIOTCS B KAYECTBE OLIEHOYHOIO MEPOIPHUATHS B pasfene 5
“bHoJIOrus B )KU3HUA, KOTOPBIA ABJISIETCS NPUKIIAJIHBIM MOAYJIEM U COCTOUT U3
nByx yacteil. Tema 5.17 “BuoTexHOIOTMM B KM3HM KaXXJ0ro~ H3y4darOTCs
HE3aBUCUMO OT mpodeccuit/cnenuanbHocTeld 00yJyarommuxcs, TemMa 2 sSBIsSEeTCS
npodecCHOHAIbHO ~HAMpaBJIEHHOM W MOAOUPAIOTCS B 3aBUCHUMOCTH U
po(heCcCUOHATIBHON HaIIPaBJIEHHOCTH.

IIpuBenem npumep kerica k Teme 5.2.1. “buorexHosoruu B MEIULIMHE U
dbapmanmmu’”

dopMynUpOBKa 3a4aHUs:
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buorexHosorus — KOMIUIEKCHas HayKa, HalpaBJjeHHas Ha IMOJy4YeHue
[EJIEBOT0 MPOAYKTA, C MOMOIIBI0 OMO000BEKTOB MUKPOOHOTO, PACTUTENLHOTO U
KHUBOTHOTO TIPOMCXOXKICHUSI.

MenuuuHckass OMOTEXHOJIOTHSI — OTpacib, I1€Jdb KOTOPOMl CcO3/aHue
JIMarHOCTUYECKUX, MPOPUIAKTUYECKUX U JIeYeOHBIX MpenapaToB, OHA U3ydaeT
BO3MOKHOCTH  WCIIOJNB30BAaHUS ~ MHKPOOPTAaHU3MOB, A TOJyYCHUS
aMUHOKHCIIOT, BUTAMUHOB, (DEpMEHTOB, aHTUOMOTHKOB, OPTaHUYECKUX KUCIOT.

Caxapnblii 1uabeT — 310 3a0071€BaHMe 0OMEHA BEIeCTB, P KOTOPOM B
OpraHu3Me€ HE XBAaTAE€T MHCYJIMHA, a B KPOBH IOBBIIIAETCS COAEP/KaHUE caxapa.
Copepxanue caxapa B KpPOBHM  HEOOXOAMMO  JJii  HOPMAJbHOIO
(YHKIITMOHUPOBAHHUSI KJIETOK. WucynuH, KOTOPBIN BbIpabaThIBaCT
MO/KEITy I0YHAs Kelie3a, 00eCeYMBaeT MPOHUKHOBEHUE TIIFOKO3bI B KIIETKH, HO
MHOTJIa TPOUCXOAUT COOM BBIPAOOTKM HMHCYJIMHA W KIETKA HE IMOJy4aeT
HEO0OXOMMOTO THTAHUSA, a caxap HAKAIUIUBAETCS B KPOBH. DTO MPHUBOIUT K
BO3HMKHOBEHHUIO CaxapHOIo JuadeTa pa3HbIX TUIIOB, OJIUH U3 KOTOPBIX SIBIISIETCS
WHCYJIMHO3aBUCUMBIM. [Ipu Takom Turme caxapHoro auadbera 3a00JeBIINMA
JI0JHKEH BCIO JKU3Hb BBOJUTH ce0€ MHBEKIIMH UHCYJIMHA.

ITo nanupiM cratuctuku, B 2014 r. KommnuecTBo OOJIBHBIX CaxapHBIM
nuaberoB B Poccuiickoii ¢enepaunu coctaBuino 387 wmuH 4yenoBek. Ilo
HEKOTOPBIM JaHHBIM 3Ta Iudpa KaxK bl ro/1 yBearnauBaeTcs Ha 5%.

3ajmaHue: HAWAATE W NOPOAHAIMZUPYUTE  pPA3IUYHBIE HMCTOYHHKHU
uHpopmanuu (Hay4yHass M yueOHO-HayuyHas JHUTEpaTypa, CpPeICTBa MacCOBOU
nHpopMaIuu, cetb aTEpHET 1M Apyrue) o Teme keiica. OTBEThTE Ha BOMPOC Ha
OCHOBE HailIeHHbIX NaHHbIX: C 4eM CBsi3aH POCT 3a00JI€BAEMOCTH CaXapHbIM
nnabeToM cpellr B3pOCIOro HaceleHUs U OMoJIokeHHue 3aboneBaHusi? Kakue
Mepbl MPOPUIAKTUKH CaXapHOTo AuadeTa MOXKHO peaiu30BaTh B MOBCEAHEBHOM
KU3HU Kaxaomy u3 Hac? Kak pa3BuBasioch MpOU3BOJICTBO UHCYJIMHA U ¢ KAKUMU
ATUYECKUMU HOPMaMU PU STOM CTAJIKUBAIUCH YUEHbIE?

[TogroToBeTe YyCTHOE COOOIIEHWE C TIpPE3CHTaluel, B KOTOPOM
HEO0OXOIUMO OTPA3UTh:

1. Caxapnsiil 1uabeT — IPUYUHBI, CAMIITOMBI, IUATHOCTHKA U JICUYECHUE;

2. PacnpocTpaHeHHOCTbh CaxapHOro auadeTa Cpeau HaCEJIEHHS CBOETrO
peruoHa 3a MocCJeJHUE TPU Tojia, MPOAHATU3UPOBAB HAYUHBIC MyOIUKAILIMU U
CTATUCTUYECKYIO0 OTYETHOCTD (B TOM UHMCIIE OTYETHI ['0cymapCcTBEHHOrO peecTpa
caxapHoro guadera);

3. PacmpocTpaHEeHHOCTh caxapHOTO JuabeTa Cpeau  HaCEJICHHUS
Poccuiickoii deneparuu 3a mociaeaHue TPU roja, ITPOAHATU3UPOBAB HAYUHbIE
MyONMKAIMi ¥ CTaTUCTUYECKYI0 OTYETHOCTh (B TOM HYHCIIE OTYETHI
['ocynapcTBeHHOTO peecTpa caxapHoro nuadera);

4. TlpennonaraeMble TPUYMHBI U3MEHEHHUS 3a00JIEBAEMOCTH CaxapHBIM
IMa0eToOM U UX 000CHOBAHHE;

5. Bo3moskHbIe TpoPUiakTUUECKIE MEPOITPUSITHUS;
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4. MeTobI TOy4YeHUST HHCYJIMHA,
5. Otpa3uTe 3TUYECKHE ACMEKThl MCIOJb30BaHUS OMOTEXHOJOTHUH TpHU
IIPOU3BOJICTBE HHCYJIMHA.

Jl1s1 co3anusi Ka4eCTBEHHOM MPE3eHTAIIMH He0OX0IMMO COOTIOATh PSiT

TpeOOBAHMII:

O6mue
TpeOOBaHUSI

1. IIpesenTanus n10KHA HAUMHATHCS C TUTYJBHOTO Claia,
/i€ YKa3bIBaeTCs TeMa, CBEJACHUS 00 aBTOpE U T.1I.

2. Ha cnaiizax He0OXOaMMO pa3MenIaTh TOIBKO TE3UCHI,

KITFOUEBBIE CJIOBA, rPapUIECKrUe MaTEPHUAIIBI (CXEMBI,

PUCYHKH, TaOJIULIBI, (GOTO U T.I1.).

Hcnonb30BaTh eANMHBINA CTUIIB OPOPMIICHUS.

4. KonuuecTBO clalijIoB JOJDKHO OBITh JTOCTATOYHBIM IS
PacKpbITUSI TEMBI, HO HEe Ooiiee 20-TH.

w

[pudtse

1. Cnenyer UCIOJIb30BaTh CTaHJIapTHBIE, IIUPOKO
pacnpocTpaHeHHble MpUQThI, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u nip.;

2. Pazmep mpudTa 18 3arojloBKOB — He MeHee 24, s
uHpopmaruu He MeHee 18.

3. He pexomenayeTcst UCIIOJIBb30BaTh pa3Hble TUIIbI LIPUQPTOB
B OJJHOM IIPE3ECHTALINH.

4. Jlnsg BbLAeneHUs HHPOpPMAIMU CJIelyeT MCIOIb30BaTh
KHUPHBIN MPUQPT, KYPCUB HIIN O TICPKUBAHHE.

5. He 3noynorpe0siaTh NponucHbIMH OyKBAMH.

don

1. XKenatenbHO HCHONB30BATh OAHOTOHHBIM (POH HESIPKUX
NaCTEIbHBIX TOHOB.
2. Jlns (hoHa npeAnoYTUTEIbHBI X0JI0JHbIE TOHA.

Ncnonp3oBanue
1[BETa

1. Ha ogHoM crnaiifie peKkOMEHAYETCS UCTIOIb30BaTh HE Ooliee
3-X LIBETOB: OJIUH 117151 JOHA, OJTUH ISl 3ar0JI0BKA, OJIUH JJIs
TEKCTa.

2. Jlns ¢poHa U TEKCTa UCTIOIB30BATh KOHTPACTHBIC IIBETA.

IIpencrasienue
uHbopmauu

1. PekomeHnayercs UCHOJNBb30BaTh KOPOTKHE CIIOBA H
PEIIIOKEHHUS.

2. MUHUMHM3UPOBATh KOJIMYECTBO MPEJIOrOB, HAPEUMIA,
IpUIIaraTeabHbIX.

3. 3aroyioBKM JOJIKHBI IPUBJIEKATh BHUMAHUE ayJUTOPHH.

O6neMm
uHdopmaruu

He crout 3amonHsATh OAUH CHAlj CHUIIKOM OOJBIINM
o0beMoM wuHGOpMAIMK: JIOJA MOTYT €IUHOBPEMEHHO
3alIOMHUTH HE OoJiee TpeX (PaKToB, BHIBOJIOB, ONPEACICHUI.
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5. YueOHo-ucc/Ie10BATEIbCKUI MPOEKT

Ha3Banue TeMbl buoskosmornuecknii 3KCIeprUMEHT

[TpoBOIUTH OMOIKOIOTMUECKUI IKCIEPUMEHT
[InaHupoBaTh OMOIKOJIOTMUECKUMA IKCIIEPUMEHT

Pe3yabTaT 00y4enusi nmo
NuTepnpetnpoBath pe3ybTaThl IPOBEICHHOTO

TEME
OMOIKOJIOTHYECKOTO IKCIIEPUMEHTA C
HCII0JB30BaHUEM KOJINYECTBEHHBIX METO/IOB
O0mue KoMneTeHIMH OK 01, OK 02, OK 04, OK 07

Y4eOHO-uCCeI0BaTENbCKII MPOEKT SBISETCS OCHOBHBIM CIIOCOOOM
OLICHKU PE3yJIbTaTOB 00yuYeHHUs, CHOPMHUPOBAHHBIX y OOYYAIOIIUXCS B XOJ€
ocBoeHUs paszzaena 6 “buoskonornyeckue uCcaenoBaHus .

Cpenu pa3nuyHBIX TEXHOJOTUM MPOEKTHOE O0yudeHue o0JalaeT psaoM
OPEeUMYIECTB:  MO3BOJSIET  OOydalIIeMycs  CaMOCTOSTENbHO  (Mpu
KOHCYJIbTATUBHON MOJJIEPKKE MpernojaBarelis) A00bIBaTh 3HaHUA, paboTas ¢
MHOTOYHMCJICHHBIMA MCTOYHMKAaMU WH(opMaiuu, npudopamMu U J1adopaTOPHBIM
000pyIOBaHUEM, U OJHOBPEMEHHO B JI€JIOBOM OOILIEHUU C OAHOrPYIITHUKAMHU
pa3BUBaTh KOMMYHUKATHUBHBIC YMEHUS U HaBBIKH.

JI1s1 yueOHO-UCCeI0BaTeNIbCKOTO MTPOCKTA B paMKax OMOJIOrMu Haubosiee
ONTUMAaJbHA TPyIoBas popma paboThl HaJl TPOEKTOM.

Tembl y4eOHO-MCCIENOBATENHLCKOTO IMPOEKTa, MPHUBEIACHHBIE HUXKE,
SIBJISIFOTCSI IPUMEPHBIMUA U MOTYT OBITh MOJICPHU3UPOBAHBI O] PETUOHAJILHbBIC
OCOOEHHOCTM M C Y4YeTOM [OJydyaeMOW ydamuMucs mnpodeccuei
(crienuagbHOCTBIO):

[IpumMepHBIE TEMAaTUKH Y4EOHO-UCCIEA0BATEIBCKOTO MPOEKTA:

1. Ouenka kauecTBa aTMOCHEPHOTO BO3AYXa

2.  OreHKa KauyecTBa MOYB METOI0M (PUTOTECTHUPOBAHMUS

3. Orenka kadecTBa BOJl TOBEPXHOCTHBIX BOJOEMOB I10
OpPraHOJIENTUYECKUM U (PU3UKO-XUMUYECKUM CBOMCTBAM

4, Binsinue [TAB Ha pocT ¥ pa3BUTHE CEMSIH BBICILIUX
pacTeHun

5.  BuustHue coneBoro 3arps3HEHUs Ha POCT U Pa3BUTUE CEMSTH

BBICILINX PACTEHUM.

CtpykTypa y4eOHO-MCCIEOBATEIbCKOIO MPOEKTa BKIIOYAET MATh
OCHOBHBIX 3Tara.

OcHOBHBIC IIaru IMEPBOr0 ATala BBIMOJHEHHUS IMPOEKTa: OOOCHOBAHUE
aKTyaJIbHOCTU BBIODAaHHOM TEMBbl, BBISBICHUE MPOOJIEMBI HCCIEIO0BaAHMUS,
(dbopMyHpOBaHHUE TUIIOTE3bI, IOCTAHOBKA IIEJIM U 3a/1a4 MCCIIEA0BAHMS, BHIOOD
METOJI0OB HCCIIEIOBaHMS, BBIOOp TOUEeK OTOOpa Mpod Ha TEPPUTOPUHU
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UCCJIeIOBaHUsI,  ompeneneHre  (GopMbl  MPEJICTABIEHUS  pPE3yJbTaTOB
UCCIIEI0BAHMS, ONIPEAEIIEHNE ITANIOB M COCTABJIEHUE TUIAHA HUCCIIEJOBAHUSI.

Bropoii stanm Bkioyaer B ce0sl MOATOTOBKY HEOOXOAMMOW TOCYABI H
Marepuana sl 3KCIEPUMEHTA, MPOBEAEHUE HKCIEPUMEHTA, NEPHOJUUYECKYIO
IpoBepKa TEYEeHUs] IKCIEepUMeHTa/ cOOp Marepuana B BBIOPAHHBIX TOYKaX
ot6opa mpoO.

B  nmepuox  Tperbero osTama  npoBeneHUS ~ OHMOAIKOJIOTHYECKOTO
UCCJIeIOBaHUSI, OOydYaroluecs IONy4aloT TIEePBUYHBIE SKCIEPUMEHTAIbHbBIC
TaHHbIC, TPOBOIST CTATUCTHYECKYIO0 00pabOTKY MOIYYESHHBIX TAHHBIX, TPOBOJIAT
aHaJIN3 Pa3IMYHBIX KICTOYHUKOB MH(OPMAIIUU B paMKax TEMBI MPOEKTA.

Ha ugeTBepToMm 3Tamne, 0O0ydaromuecs: BBIABISIOT 3aKOHOMEPHOCTH MEXKITY
UCCIIETyeMbIMU O0BEKTAaMU, MPOLIECCAMU U SIBJICHUSIMH, (POPMYITHPYIOT BHIBOBI
U pa3palaThiBalOT IPOTHO3bI, MPOBOASAT OIEHKY KayecTBa MCCIIETyeMOro
00BEKTa MO pe3ysIbTaTaM OMO3KOJIOIMYECKOr0 aHaIn3a.

Ha 3aBepmaromiem »stame mnpoBOAuTCS OGOPMIIEHHE Ppe3yJbTaTOB
BBINIOJIHEHUSI  YYEOHO-HUCCIEA0BATEeIbCKOr0 MPOEKTa B COOTBETCTBUU €
3aJIaHHBIMU TPEOOBAHUSIMU | TIPEACTABICHUE PE3yJIbTATOB Ha 3aITUTE MPOCKTA.

[IpuBeneM mpuMmep  OMMCAHUST  JTAOB  BBIIOJHEHHS  Y4EOHO-
HCCIIEA0BATENIbCKOr0 MPOEKTa:

VYBaxkaeMmble cTyZieHThI! B paMkax mpoekTa BaMm He0OXOAMMO TPOUTH MATh
ATanoB paOOThl HAJl y4eOHO-UCCIIEI0BATENBCKUM MPOEKTOM OT BBIOOPA TEMBI J0
MyOJIMYHON 3aIUTHI TOJIYYCHHOTO pe3yibTaTa.

Ha nepsowm srane:

- chopMupoBaTh KOMaHAy MpoeKkTa (2-3 JenoBexa);

- BBIOpaTh TEMY y4eOHO-HCCIIEIOBATEIHCKOTO MTPOEKTA;

- 000CHOBATh aKTyaJIbHOCTh BHIOPAHHOU TEMBI,

- BBIBUTH MPOOJIEMBI UCCIIETOBaHUSI, CHOPMYITUPOBATH TUIIOTE3Y;
- moaoOpaTh METOJIbI UCCIIEIOBAHUS B pAMKaX CBOETO MPOEKTA;

- BbIOpaTh TOUYKHU 0TOOpa Mpo0 HA TEPPUTOPHUU MUCCIIECTOBAHUS

- copmynupoBaTh 1EIH U 337291 UCCIICTOBAHMUS;

- COCTaBUTb IJIaHA MCCIIEIOBAHUS.

Ha BTropowm srarme:

- MOATOTOBUTH HEOOXOJMMYIO MOCYly U MaTepuana ajis
HKCIIEPUMEHTA;

- MPOBECTH IKCIIEPUMEHTA, MEPUOINIECKU TTPOBEPSISI €T0 TEUEHUE
(Mpu IIUTETLHON MTOCTaHOBKE OMbITa)/ cOOpaTh MaTepual B
BBIOpPAHHBIX TOYKAaX 0TOOpa Mpoo.

Ha tperbem srare:

- TIOJYYUTh IEPBUYHBIC IKCIICPUMEHTAIBHBIC TAHHBIC;

- IPOBECTU CTATUCTUYECKYIO 00pabOTKY MOJYyUYEHHBIX JAHHBIX;

Ha gerBepTom dramne:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(opmynupoBaTh BEIBOJBI U IaTh MPOTHO3 WJIM OLICHKY Ka4eCTBa
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UCCIIEyEMOTO 00BbEKTA MO pe3yIbTaTaM OUOIKOJIOTHYECKOTO
aHanms3a.
Ha 3aBepmraromem stare:

- 0OpMHTH Pe3yJIbTAThI BHIMOTHEHUS Y4eOHO-HCCIECOBATEIIHCKOTO
IPOEKTa B COOTBETCTBUH C 33/IaHHBIMU TPEOOBAHUSIMU;

- TIOATOTOBUTH YCTHOE COOOIICHUE U MPE3CHTAIINIO;

- TMPeACTaBUTH PE3YJIbTATHI BHIMIOJHEHUS YIeOHO-
MCCJICJIOBATEILCKOTO TIPOEKTA HA 3alllUTe.

[IpumMep BBINOTHEHUS IPOEKTA:

Ha3zBanue nmpoekra: OreHka KauecTBa aTMOC(EPHOro BO3ayXa MO XBOE
COCHBI OOBIKHOBEHHO.

IIpobnema wucciaenoBaHMsA: OIPEACICHUE HCTOYHUKOB 3arps3HCHUS
BO3JyXa Ha TEPPUTOPUM HACEICHHOIO IYHKTAa HAa OCHOBAaHWHU IPOBEIACHUS
AKCIIPECC-OIIEHKU KaueCcTBa BO3/1yXa [0 COCTOSIHUIO XBOU COCHBbI OOBIKHOBEHHOM
C ONPEJICTICHUEM KJIacca 3arpsi3HEHUS BO3AyXaA.

eabs mpoekrTa: ONpenenuTh 30HBI PA3HOW CTEIEHU 3arps3HEHUS, C
yKa3aHUEM UCTOYHHUKA (MCTOYHHKOB) 3arpsi3HEHUS.

3amayu npoekra:

1. BeiOpaTh TEppUTOPHUIO HUCCIICOBAHUS U TOUYKH 0TOOpa MaTepHaia;

2. ITpoBecTH OIEHKY MOBPEKICHUS U YChIXaHUS XBOU;

3. OnpenenuTs KIace 3arps3HEHUs BO31yXa;

4. Pa3zpaboraTh KapTy 3arpsi3HEHUS BO3/lyXa, HA KOTOPOH OTMETUTh 30HBI
pPa3HOU CTENEeH!U 3arpsA3HEeHUS BO3/lyXa U UICTOUHHUKHU 3arpsS3HEHUS;

5. [loAroTOBUTH ¥ MyOIMYHO 3alTUTUTH PE3YJIbTATHI MPOEKTAa B KOMAH/IE.

Pe3yabTaT NpoekTHOM padoThl 00y4aKOIIEroCs:

Kapra crenenu 3arps3HEHHOCTH aTMOC(EPHOTO BO3yXa Ha TEPPUTOPUU
UCCIECOBAHUSI C YKAa3aHHEM HCTOYHHUKOB 3arps3HEHUs; IPE3EHTaLHUs
pPE3yJIbTATOB UCCIIETOBAHUS.

dopMa npeacTaBIeHUs Pe3yJbTATOB MPOEKTHOH PadoThI:

3anuTa NOpOEeKTa C HCIOJb30BAHUEM CPEACTB BU3yalW3allUM U
JEMOHCTpAlUUU IPOAYKTA.

BobinosiHeHre MpoeKTa:

Bomnpocs! AJ1s1 101ycKa K POEKTHOM padore
1. ChopmynupoBars 1eJb MIIaHUPYEMOTO IKCIIEPUMEHTA.

2. Kakue nmokaszareiy UCIOIb3YIOTCS JIsl OLICHKU KayecTBa aTMOC(HEPHOTO
BO3/yXa MO COCTOSIHUIO XBOH.

3. Kakue nctouHuku 3arpsi3HeHust aTMOC(EpHOTo BO3/yXa €CTh B BallleM
paiioHe POKUBAHUS.

4. TlepeuncinuTh OCHOBHBIE 3TAIbI ONPEEICHHS YUCTOTHI aTMOC(HEPHOTO
BO3/yXa MO COCTOSIHUIO XBOH.

5. Kakue knacchl HOBpPEXKACHUS XBOU UCIIONIB3YIOTCSA B TAHHOW METOAUKE?
6. [lepeunciure n 0XapakTepU3yUTe KIACCHl YChIXaHUS XBOM.
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7. Kakue kiacchl 3arps3HEHUs BO3yXa BBIICIIAIOT?

8. OnuirTe npaBuiia 0TO0Opa Matepuaia.

9. Kakwue 3arpsi3HUTEIN BBI3BIBAIOT MTOBPEKICHUSI XBOU?

10. Kak onpeaenuts NpoaoKUTEIbHOCTD KU3HU (MaKCUMaJIbHBINA BO3PACT)
xBou?

11. Ot yero 3aBUCUT BBIOOP PACCTOSTHUS MEXTY TOUKAMH HCCIIEI0BaHUs?
12. XBo10 KaKoro roga HEOOXOUMO cOOPATh JIJIst TPOBEICHUSI OIEHKH
COCTOsIHUS aTMOC(epHOTO BO3TyXa?

Otarbl IpoBeIeHNs paboThI:
1. IloaroToBUTENLHBIII:
- BEIOOp TEPPUTOPUU U TOUYEK UCCIICIOBAHUS;
- cOop Martepuana;
2. KamepanbHas 00paboTka coOOpaHHOTO MaTepuara.

1. BeiOpars TOukM uccnenoBaHus, npuMmepHo 4 — 5. Touku DOJKHBI
HAXOJUTCS Ha OJHOM JIMHUU MO Mepe YAAJICHUs OT MOTEHIIMAIbHOTO HCTOYHHUKA
3arps3HEHUS] B Ballleld MECTHOCTHM — HACEJIEHHOTO IMYHKTa, MPOMBIIUICHHOTO
PEANPUATHS UM aBTOMAarucTpainu. JKenarenbHo pacnojaratb TOYKY M0 JTUHUU
npeo0iajalonMX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MOTEHITUATBHBIC 3aTrPSA3HSIONTNE BEIIECTRA.

PaccrosiHue Mexay TOYKaMH 3aBUCHUT OT MOIIHOCTH HCTOYHHKA
3arps3HeHus. Eciii 3TO OOJNbIION HAceNeHHBIM MYyHKT C MPOMBIIUICHHBIMU
MPEANPUITUSIMI ¥ MHOTOUYUCIICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXKTY
TOYKaMH MOTYT OBITH B mpejenax 1 kM (IanbHss Tuiomaaka OyaeT yaaieHa oT
ropoga Ha 5 kMm). Eciu 310 HeOonmbplias KOTENbHAas, TO PACCTOSHHE MEXIY
rtonaakaMu MoxkeT coctabiisiTh 400 — 800 meTpoB. Ecnu 5T0o aBToTpacca, To 20
— 200 MeTpoB (B 3aBUCUMOCTH OT IMOTOKA aBTOTPAHCIIOPTA).

2. B kaxmol Todke 0OCiIeaoBaHUS HEOOXOIUMO OTOOpaTh MOJIOABIC
JepeBbs, BbICOTOM 1-1,5 M ¢ O0KOBBIMU 1TOOEraMu HE MEHee 8.

3. Onucath BRITONTAHHOCTh YYAaCTKa, MPUCBOMB COOTBETCTBYIOMINN Oas
(1 — BBITAaNTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI, 3 — OCTAIOCh HEMHOTO TPaBbI
BOKPYT JIEPEBbEB; 4 — HET HU TPaBbl, HU KyCTapHUYKOB). [Ipy BEITONITAaHHOCTH
TEPPUTOPHH, OICHHBaeMoil Oamiamu 3 wm 4 omeHKka arMochepHOTo
3arps3HEHUS HE BO3MOJKHA.

4. Ha BrIcOoTE CBOETO pocTa coOpaTh ¢ Kaxka0ro Aepena (1 mepeBo B oHOM
Touke) 1o 30 xBouHOK (cymmapHO 150 XBOMHOK). XBOMHKU JOJDKHBI OBITH B
BO3pacTe 2 JIET, TO €CTh HaJ0 OpaTh 00pa3iibl XBOM C MOOEroB BTOPOro rojaa
’KU3HU — JIJI1 BCEX TOUEK OJJMHAKOBO puc. 1.
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oceBol nmober
1 roma

oceeol mober
2roma
oceeol mober
3roma

Puc.1. YacTu BeTBH XBOIHOIO epeBa ciyKaue OMOMHINKATOpaMU

5. OueHuTh NPOAOIKUTENIBHOCTh JKU3HUM XBOM Ha BETBH, C KOTOPOM
OTOMpArOTCsl XBOWHKHM, IO OXBOCHHBIM YYacTKaM OCEBBIX IOOEroB B
COOTBETCTBHUM C PUCYHKOM 2.

[TonHbIN BO3pACT XBOU ONPEIEISIETCS YUCIOM YYaCTKOB OCEBBIX MOOErOB
C TMOJHOCTBIO COXPAaHEHHOM XBOEW IUIIOC JOJII COXPAHEHHOM XBOM Ha
CJIEYIOILIEM 32 HUM yUYacTKe.

0,5 I 1,35

[
»o
o
e
-
’
IS

Puc. 2. Cxema OIIPCACIICHUA ITPOAOIIZKUTCIIbBHOCTH )KU3HHU XBOHU COCHBI

6. [IpoOy ¢ Kaxx10i TOUYKM HAJO0 MOMECTUTh B OTACJBHBIN MakeT (JTydrine
OyMaKHBIN) U Cpa3y MOAMUcaTh ero (yKasblBaeTcs J1aTa; TOYKa 0TOOpa; CTeneHb
BBITONTAHHOCTU Y4YacTKa; MPOJIOJKUTEIIBHOCTh JKU3HU XBOU Ha BETKE, OTKYJa
OepyTcsi XBOMHKH).

2. IlpoBeneHue ONbITOB

2.1. AJIFOpl/ITM onpeacjacHus KjaacCoB NNOBPEKIACHUA M YCbIXaHUA XBOU

Oo6opynoBanue u nocyaa MarepuaJ

1. JIyna 1. XBost cocHBI B Bo3pacte 2 JIeT, HE MEHee
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30 mTyk

2. JIuneiika WM MHUJTUMETPOBAS
Oymara

AJITOPUTM NPOBeEIeHNs ONbITA

Bonpocel u 3aganus

1. OcMOTpETH XBOIO MTPU TOMOIIH JIYIIBI.
2. Pa3nennuTsb BCIO XBOIO Ha
COOTBETCTBYIOIIUE KIJIACCHI IO TPU3HAKAM
HNOBPEX/ICHUS U YChIXaHUS COTJIACHO
o1leHOoYHOM Tabmuie 1 u pucyHky 1.

3. IloacuuTaTh KOJIMYECTBO
MOBPEXKICHHBIX XBOMHOK B KaXKJIOM
KJ1acce.

4. TlopcuuTarh KOJIMYECTBO XBOUHOK C
IIPU3HAKAMU YCBIXaHUS IO KJIacCaM.

1. 3aHecTu naHHBIE IO KOJIUYECTBY
MMOBPEXKICHHBIX XBOMHOK B TAOJIHITY
2.

2. 3aHeCTH JaHHBIE M0 KOJMYECTBY
XBOWHOK C MPU3HAKAMU yChIXaHUS B
Tadauiy 3.

2. PaccuuTarh NpOLEHT
MOBPEXICHHBIX M XBOMHOK C
MpU3HAKaMH YChIXaHUS
OTHOCHUTEJILHO OOIIEro KOJIMYSCTBA
COOpaHHBIX XBOWHOK.

OneHouyHas TadJanna

Tabmuua 1

Onenka MOBPECKACHUA U YCBIXaHUA XBOH

Buasbl
XBOU

Kuace
noppexaenuss  /
KJIACC YCBIXaHUHA

MOBPeKIACHUI

XapakTepUCTHKA YCbIXaHHUS
XBOU

KIT1/KVY 1 XBoMHKa 0€3 NSATEH Het cyxux y4acTkoB
KIT2/KVY 1 XBouHKa ¢ HeOosbmuM | HeT cyxux y4acTkoB
YHUCJIOM MEJIKHUX IISITCH
KITI3/KVY 2 XBonHKa ¢  OoJBIIMM | YCOX KOHUHK 2-5 MM
YUCJIOM YEPHBIX U JKEJITHIX
IISTEH
-/KVY 3 - Vcoxia 1/3 XxBoUHKH
-/KY 4 - Vcoximo  Oojiee  IOJIOBHHBI

XBOMHKH HWJIM BCA XBOHHKA
JKCJITad U CyXxasd
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Knacce! nospexneHus (HEKpO3kI) 2 3
Kiacchl ychIXaHuSA 1 1 2 3 4
Puc. 3. Kitaccsl MOBpeXIEHNs U YChIXaHUS XBOU
3. O0paGoTKa pe3y/JbTATOB ONBITOB
Tabnuua 2

Onpeue.ﬂeﬂne KJIacCa MOBPECKIACHUA XBOU

Knacc KII 1 KII 2 KII 3
MTOBPEXKIECH
Us XBOU
Howmep XBOWHKH 0€3 TISATCH XBOUHKH C XBOMHKA C OOJIBIITUM
nepeBa HEOOJIBIINM YUCIIOM YUCJIOM YEPHBIX U
MEJIKUX IISITEH KENTHIX MSITEH
IIT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
Marepualia
BeiBog: % xBomHOK — 0€3 msiTeH, HAa % HeOOJIbII0e YUCIIO MEJIKUX
MATEH JKEJITOro 1BeTa, y % MHOTO IATEH Mo Bcel JiuHe. Takum oOopazom,
JOMHUHUPYET  KJACC IMOBPEXKICHUS XBOU.
Tabmuua 3

Onpenesienue Kjiacca yCbIXaHUsl XBOM
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Kiacc KV 1 Ky 2 KV 3 KV 4
HOBPEKICH
Usl XBOU
Howmep VY XBOMHKHM HET | YCOX KOHYHUK VYcoxna 1/3 Ycoxio 6onee
JepeBa | CyXHMX y4acTKOB | XBOMHKH Ha 2-5 XBOUHKH MOJIOBUHBI
MM XBOWHKH UJIH
BCSI XBOMHKA
KeJTasi U cyxas
IT. % IT. % IT. % IIT. %
1
2
3
Mecro
otbopa
MaTepuaa
BeiBoa: % XBOMHOK OTCYTCTBYIOT CyXH€ Y4acTKH, y % ycox
KOHYMK XBOMHKH, Yy % ycoxJja TpeTb XBOUHKH, % XBOMHOK — ITOJIHOCTBIO
cyxue. Takum 00pazom, TOMUHHPYET _ KJlacc MOBPEKICHUS XBOM.

CnenaiiTe BBIBOJ O YHCTOTE BO3JyXa Ha HCCIICIYEMOH TEPPUTOPUU IIO
tabnuie 4.

Kiacc 4ucTOTHI BO3ayXa OIpeAessseTcss IpH IEePeCCUYCHHMH Kiacca
MOBPESXKICHHS XBOM Ha To0erax 2 rojia )KM3HU U MaKCHMaJIBHOT'O BO3PAacTa XBOU
Ha BETKE.

Taomumna 4.
Omnpenenenune Kaacca 3arpsi3HeHUs BO3AyXa

Maxkcumansnblii | Kitacc noBpeskieHus1 XBoM Ha nmoderax 2-rorojaa >KM3HH
BO3PACT XBOH 1 2 3

4 I I —11 1

3 I ] I —1v

2 ] Il v

2 — v V-V

1 — v V -VI

1 — — VI

VYcnoBHble 0003HAaUEHUsI Kiacca 3arpsA3HEHUs Bo3Ayxa: | — uaeanbHO
gucteiid; Il — wuwmcreiit; Il — oTHocWTenbHO wHCTHI («HOpMaY); IV —
3arps3HEHHBIA («TpeBoray); V — rpsi3Hblil («omacHo»); VI — odeHb Tpsi3HBIN
(«BpemHO»), ( — ) HE BO3MOKHBIE COYETAHUS.

4. 3aBepmaromuii 3ran: Pa3paboTka KapThl CTENEHU 3arpsi3HEHHOCTH
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aTMOC(EepHOro BO3/1yXa Ha TEPPUTOPUHU UCCIICIOBAHUS C YKa3aHUEM UCTOYHUKOB
3arps3HEHUs; MPE3CHTAIUsl PE3YyJIbTATOB HcclienoBanus. [loAroToBka yCTHOTO
COOOIIEHHS ¥ TIPE3CHTAIIMH 110 pe3yJibTaTaM IMPOBEAECHHOTO UCCIICIOBAHMUS.

TpeOoBaHUA K YCTHOMY COOOLICHMIO:

— NPOJOKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkasi aKTyaJlbHOCTb HCCIICJIOBaHMS, THUIOTE3a, IIEb,
3a7a49l, OOBEKTHI M METOJbI, TOJYyYCHHBIC PE3YJIbTAaThl U HX OOCYXKICHHE
(IpeacTaBieHrEe MPOAYKTA), BHIBOIBI.

Tpeb6oBaHuAl K CTPYKTYpe NpPe3eHTANN:

1.

Hown

6.
7.

TuTtynbpHBIN cnalin. B BepXHel yacTu ciiaiiia He00X0UMO OTPa3HTh
uHpopmaiuio 00 o0pa3oBaTEIbHOW OpraHU3alUHM, B KOTOPOM
MPOBOJMJIOCH MCCIIEIOBaHWE. B UEeHTpalbHOM 4YacTu Crlanje
yKa3bIBaeTcsi TeMa YydeOHO-HCCIIEOBATENIbCKOTO TMPOEKTa. B
HIWDKHEM 4YacTh ClpaBa YKa3blBAIOTCS YYaCTHUKU IIPOECKTA,
BBITIOJIHSBIIIHME PA0OTY;

AKTyanbHOCTBb;

I'mnoTesa, 11€71b, 3a1a4U;

OOBEeKTBI U METOJIbI HcCeIoBaHus (MOTYT OBITh pa30MTHI Ha JIBa
ciaiima u 6osee);

Pesynbrarel uccnenoBanuii. Moryt ObITh NpeCTaBICHBI B BUIE
PUCYHKOB, TpaduxoB, ¢doTorpaduii, Tabaul, KOTOpPbIE HOKHBI
UMETh CKBO3HYI0 HyMEpallMI0 M Ha3BaHHE. KOJUYECTBO CJAiI0B
3aBUCUT OT OO0BEMa MaTepuasiga, HO HE JOJDKHO MPUBBIIIATH
OTBEJICHHOIO BpPEMEHHM Ha coolOmieHne. MOXKHO MpeacTaBiIsITh
MaTepHall He B IOJTHOM 00bEeMe, a TOJIbKO CaMbl BaKHBIE MOMEHTHI;
BriBOABI;

3akmountenbHbil (“braromapro 3a BHUManue” uinu “Cnacu0o 3a
BHUMAaHUE").

Jlnst co3aHusl KaueCTBEHHOM Mpe3eHTaluu Heo0X0AUMO COOII0IaTh psijt

TpeOOBAHMIA:

OOmue

5. Ilpe3eHranus 101KHA HAYMHATHCA C TUTYJIBHOTO craiiaa,

TpeOOBaHMS /i€ YKa3bIBAETCS TeMa, CBEACHUS 00 aBTOPE U T.II.

6. Ha cnaiigax HeoOX0aMMO pa3MeliaTh TOIbKO TE3UCHI,
KJIFOUEBBIE CJIOBA, rpapuueckre MaTepualibl (CXEMBI,
pUCYHKH, TaONIUIIBI, GOTO U T.I1.).

7. Vicnonb30BaTh €AMHBIN CTHIIH OPOPMIICHHUS.

8. KommuecTBOo cnaiiloB JOKHO OBITH JOCTATOYHBIM IS
PacKpBITUSI TEMBI, HO He Oosiee 20-TH.

[pudTe!

6. Crnenyer WCIIOJIB30BaTh CTaH/apTHEHIE, IHPOKO
pacrpocTpaHeHHble mpUQThI, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;
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7. Pazmep mpudTa 18 3arojloBKOB — He MeHee 24, s
uH(popmaiuu He MeHee 18.
8. He pexomenayercs UCIOJb30BaTh pa3HbIe TUIIBI IIPU(TOB
B OJJHOM IIPE3CHTALINH.
9. lna BbleneHuss HMHOpPMALMM CIEAYET HCIOJb30BaTh
KHUPHBIN MPUQPT, KyPCUB HIIN O TICPKUBAHHE.
10.He 31moynoTpebsTh MPONMUCHBIMUA OYKBaMHU.
®oH 3. XKenarenbHO MCHOJB30BATH OJHOTOHHBIM (DOH HESPKUX
NacTeNbHBIX TOHOB.
4. Jlns ¢poHa IPEAMOUYTUTEIIbHBI X0JIOHBIC TOHA.
Ucnonb3oBanue | 3. Ha ogHOM cnaiine peKOMEHIyeTcsl HCIONIb30BaTh HE Ooee
1BETa 3-X IIBETOB: OJIMH JyIsl (POHA, OMH JIJIs 3ar0JIOBKA, OAMH JIJIs
TEKCTa.
4. Jlna poHa 1 TeKCTa UCIOJIb30BaTh KOHTPACTHBIE IIBETA.
[IpencraBnenue | 4. PekoMeHIyeTCsl MCHOJb30BaThb KOPOTKHE CJOBa U
uHbopmauu NPEIOKEHHUS.
5. MuUHMMH3UpOBaTh KOJMYECTBO MPEIJIOrOB, Hapeyui,
IpUIIaraTeabHbIX.
6. 3arojoBKU JOJKHBI MPUBJIEKATh BHUMAHUE ayAUTOPHUH.
O0BeM He crouT 3amojiHATH OOWH Clald CIWUIIKOM OOJBIINM
uHdopmauu o0beMoM wuHGOpMALMK: JIIOJU MOTYT EJUHOBPEMEHHO
3alIOMHUTH HE OoJiee TpeX (PaKTOB, BBIBOJIOB, ONPEAEICHHIA. -

2.2. OueHoO4YHbIE CPeICTBA PYOEKHOI0 (TEMATHYECKOI0) KOHTPOJISA 10
aucuuIuinHe «buosorusy»

PyGexHbIit KOHTPOJIb TIO JUcHUILUIMHE «brosorusy npoBoguTcs B popme

KOHTPOJBHBIX pabOT HAa OTAEIBHBIX 3aHATHSAX IOCIE 3aBEPILCHUS H3yYEHUS
IIEPBOT'0, BTOPOT'0, TPETHETO M YETBEPTOIO pa3fenos. Ilocie 3aBepuienus naToro
paszzena pyOeXHBId KOHTPOJb MPOBOIUTCA B (QOopMe 3allUThl KeHca:
IPEJCTaBICHUS PE3yIbTaTOB PEIICHUS KEMCOB (BBICTYIUICHUE C MTPE3EHTALUEN ).
Py6exxHbIl KOHTPOJIb IIECTOTO pazjiesna MPOBOAUTCS B (pOpME 3alUThl TPOEKTa:
IIPEACTABJICHUS]  PE3YJbTAaTOB  BBINOJIHEHUS  y4e€OHO-HCCIIEI0BATENBCKOTO
poeKTa (BBICTYIUIEHUE C ITPE3CHTALINEN ).

[IpuBeneM npumepsl 3a1aHUN TSl KaXKI0r0 TUIA PyOEKHOTO KOHTPOJIS.

1. KontposabHasa padora “MosieKyjJISIpHbIH YPOBEHb OPraHU3aLMHU
JKUBOI0”.

B pesynbpraTre ocBOoeHms mnepBoro paszpena “Knerka — CTpyKTypHO-
(yHKIMOHaIbHAs €IMHULA )KUBOTO” 00yUaIOLIUECS CMOTYT:
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— XapakTepu30BaTh CTPOCHHE U (PYHKIIMM OCHOBHBIX OHOMOJHMMEPOB,
KJIETKU U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— OMPEACIISITh Pe3yJIbTaThl U3MEHEHHSI TEHETHYECKOr0 KOJ/Ia B Mpolleccax
MaTpUYHOTO CUHTE3A;

— OpraHM3O0BBIBaTh HAOJIOJICHHE OWOJOTHYECKHX OOBEKTOB Ha
MOJICKYJISIPHOM U KJIETOYHOM YpPOBHE.

KoutponbHast pabora mpencraBiser coO0l 3amaHusi B TECTOBOU (popme
Pa3IMYHOIO YPOBHSI CIOXHOCTU: “‘HU3KUM’, ‘“‘cpenHui” u “‘Bbicokuii”. B
3aBUCHUMOCTH OT THUIA W TPYJHOCTH 3aJlaHUsl €r0 BBINOJHEHUE OIICHUBAETCS
pPa3HBIM 4YHCIIOM OaioB. BeIiMmoigHeHHE KaXIOTO 3afaHusl “‘HU3KOTO” YPOBHS
CJIO)KHOCTH olleHuBaeTcsi 1 OamioM. 3a BBINOJHEHHE 3aJaHUl ‘“‘CpeaHero”
YPOBHSI CJIO)KHOCTM B 3aBUCHUMOCTH OT IOJHOTHI M MPABUIBHOCTH OTBETA
pUCBauBaeTcs J10 2 6aJIOB.

K 3amaHnio “BBICOKOr0” ypOBHS CIOKHOCTH OTHOCHUTCS PELICHHME 3a]ad.
IIpy mpaBUILHOM pEIICHUWU 3aJaHUN “‘BBICOKOTO” YPOBHSI NPHUCBAMBAETCS 3
Oana.

3afgaHus BCEX YPOBHEU CIIOKHOCTH MPOBEPSIIOTCS aBTOMATUYECKH.

Pacripenenenne 3amaHuii 1O YpPOBHSAM CJIOXKHOCTH TMPEACTaBICHO B
cleayromiei Tadauiie:

YpoBeHb bann | IlpouentHoe Tun Bonpocos
CJIOKHOCTH coJep:KaHue
3aaHus 3aJaHuH
Huskuit 1 65% - 3aJ1aHUsI C BLIDOPOM OJIHOTO

IMPaBHUJIBHOT'O OTBCTA

Cpenuuit 2 15 % - MHO>XECTBEHHBII BHIOOD;

- BOIIPOCHI HAa YIIOPSI0YMBAHUE WU
YCTaHOBJICHUE IIPABUIILHOM
MOCJIEI0BATEIIHHOCTH

Bricokuit 3 20 % - CUTYallMOHHBIE 3a1a4¥ UJIU BOTIPOCHI
MpeyCMaTPUBAIOLIUE PA3BEPHYTHIN
OTBET

Kputepuu onieHnBaHust pyOeKHOW KOHTPOJIbHON PaOOTHI:

Ounenka IIpoueHT BBINOJIHEHUSA
“OTIMYHO” 85-100%
“xopoio” 70-84%

47



“yIOBJIETBOPUTEIHHO” 50-69%

“HeyOBIETBOPUTEIBHO Menee 49%

1. Azotucroe ocHoBanue aneHuH B Mosekylie JJHK koMmmiemenrapHo...
1) ryanuny;
2) IUTO3UHY;

3) ypauuiy;
4) TAMHHY.

2. K nyprHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSITCH...
1) aneHUH ¥ TYaHMH;

2) ryaHUH U LIUTO3UH;

3) UUTO3UH U ypaIWI,

4) ypauui u aJieHuH.

3. Beibepure pynkiuo nPHK?

1) XxpaHeHHE FCHETHYECKOM HH(pOpMAIIHH;

2) TpaHCHOPT aMUHOKUCIIOTHI B pUOOCOMY;

3) BXOAHT B COCTaB puOOCOM;

4) nepenoc renernyeckoii mugpopmanuio ot JIHK k pudocome.

4. KneTku 3yKapuoT He COJIepXkar...
1) mu3ocom;

2) pudocom;

3) Me30coMm.;

4) xomrekca ['oabmpxu.

5. Knetku npokapuoT coaepixar...
1) K1eTOUHBIN LEHTP;

2) SHIOMIAa3MaTUYECKYIO CETh;

3) pud0OCOMBI H M€30COMBI;

4) xomrekc ['oabaKu U JIN30COMBI.

6. Kakue opranouibl BCTpE4arOTCA TOJIBKO B PACTUTENIBHBIX KJIETKaX?
1) sngonna3zmaTuyecKasl CeThb;

2) IUIACTH/IBI,

3) MUTOXOHJIPHH;

4) xomriekc I'ob K.

7. B MeTadazHoii XpoMOCOME BBIICIISIOT. .
1) nne4yn u HEeHTPOCOMY;



2) LEHTPOCOMY U LIEHTPUOJIH;
3) LEHTPHUOJIU U LIEHTPOMEPY;
4) meHTpOMeEpY U IJICYH.

8. K aBroTpodam oTHOCATCA. ..

1) Bupycsi;

2) XeMOCHHTE3NPYIoIIie 0aKTePHH;
3) rpuOsr;

4) mapazutnyeckre OaKTepuu.

9. Tpanckpunuus — 3TO...

1) cBsa3piBanre aMmuHOKUCIOTHI ¢ TPHK;
2) IepeHOC AMUHOKHUCIIOTHI B pUOOCOMY;
3) ynBoenue moiiekyiasl JTHK;

4) cunre3 ”PHK na matpune JTHK.

10. Eciiu xogupyrorias 0enok yacth reHa cogaepxut 6000 map HyKJI€OTHIOB, TO

CKOJIbKO aMUHOKHCJIOT B KOIUPYEMOU MoJeKyJe Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuncieHHbIX 00J€3HEH, BEI3BIBAIOTCSA BUPYCcaMu?
a) TyOepkyIe3 u nudrepus;

0) dudrepus u CITN/;

B) CIIU/I u rpumnm;

T') TPHUIII U TYOEPKYJIe3;

12. B pe3ynbTaTe nepBoro JICJICHUS MEN03a TPOUCXOIUT:
a) yBenmm4yeHue Habopa XpoMocoM;

0) yMeHbIlIeHHEe HAa00pa XPOMOCOM;

B) COXpaHEHUE UCXOJHOr0 Habopa XpOMOCOM.

13. Yro npoucxoaut B anagasze 11 meiioza?

1) cnupanuzanus XpoMocowm;

2) pacxOXAeHHUE K MOJII0CaM JIByXPOMATHUIHBIX XPOMOCOM;
3) pacxoxieHne K moJcaM XpoMaTH;

4) pacnoyioKeHUEe XPOMOCOM B IMIJIOCKOCTH 9KBATOPA KIIETKH.

14. YcranoBUTE COOTBETCTBUE

Opranounn OyHKIMSA

49



1) pubocoma A) nepeBaprBaHUE OTMEPIIUX KIETOK

2) XJIOpOIIACThI b) doTocunTes
3) TU30COMBI B) cuntes Genka
4) NeHTPUONH I') oOpazoBanue BepeTeHa NeICHUS

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

15. BreiOepure XUMHUYECKHE 3JICMEHTBHI KIIETKH, KOTOPBIE BXOAST B COCTaB
OpPraHMYECKUX BEIIECTB:

1) xanpiui;

2) yrJiepon;

3) UMHK;

4) Bogopon;

5) kucaopon;

6) Melb;

7) a3or.

16. YcraHoBUTE COOTBETCTBUE

['pynrsl aMMHOKHCIIOT [IpencraBurenu
1. HentpanbHeie A) rilyTaMMHOBAsI KHCIIOTa
2. Kucneie b) nu3un
3. OCHOBHBIE B) anmaann

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

17. B monexkyne JIHK Hykieotuapl, coaepskamue aaeHuH, cocTaBisitor 10%.
CKoJIbKO TIPOIIEHTOB B JITAHHOW MOJIEKYJIE HYKJICOTHIOB, COJICPKAIIUX ITUTO3UH?
1) 10;
2) 20;
3) 30;
4) 40.

18. B monekyne PHK nykneotuasl, coaepxaiine ypamui, coctaBistor — 30% u
aneHruH — 40%. CKOJIBKO MPOLEHTOB aJICHWIOBBIX HYKIEOTHUAOB COJIEPKUTCS B
uenu [IHK, komnnemenTapHoi TOW, Ha KOTOPO# cuHTe3npoBanack 3ra PHK?

1) 0;
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2) 30;
3) 35;
4) 40.

19. Yuacrok monekynsl JJHK coctout u3z 60 map HykieotuaoB. Onpenenure
JUIMHY 9TOTO ydacTka (paccrosHue Mexay Hykiaeotuaamu B JIHK cocramnser
0,34 um)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment Monekyiasl JHK copepxut 1230 HYKJICOTHMAHBIX OCTaTKOB.
CKOJIBKO aMMHOKHCJIOT OYJI€T BXOJUTh B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeacTaBJieHNe Pe3y/JbTATOB pellleHus1 KeilcoB.

3amuTa Keiica sABIAETCS PYOEKHBIM KOHTPOJIEM IO TSITOMY pas3aeny
“buonorus B )KU3HU, B pe3yJIbTaTe U3yUYEHHUsI KOTOPOro 00yUaromuecs CMOTYT:

— AHAJIM3UPOBATH ATUYECKHUE ACIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
001acTH OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOIOTUH.

Jlns 3amuThl  KecoB oOydaromuMmces HeoOxoaumo B pamkax BCP
MOATOTOBHTh YCTHOE COOOIIEHHE II0 pe3yjibTaraM peIICHHS Keica ¢
ITOJITOTOBKOM MTPE3CHTALIUH.

Kputepuu onieHrBaHuUs yCTHOTO COOOIIEHNUS:

banabl
Kpurepuu

OLICHUBAHUSA
1 0au 2 0aj1a 3 0aJsi1a
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1. CooTBeTcTBHE
COJIEpKaHUs
JIOKJIaga
3asBJIEHHON TEME

COZIEpKaHME TOKIaa
JIMIIb YaCTUYHO
COOTBETCTBYET
3asBJICHHOM TemMe

cojiep>KaHue
JIOKJIa/1a, 3a
VCKJIFOUEHUEM
OTACIBHBIX
MOMEHTOB,
COOTBETCTBYET
3asBJICHHOW TEME
Y B IIOJTHOW Mepe
€€ pacKpbIBaET

coaepKaHue
JIOKJIaJa
COOTBETCTBYET
3asBJICHHON
TEeME U B IIOTHONH
Mepe e€
pacKpbIBaeT

2. CteneHb packpbITa MaJias TE€Ma pacKphiTa | TEMa PacKphITa
PACKpPBITUS TEMBl | YaCTh TEMBI; IOMUCK | XOPOIIIO, HO HE B | MMOJIHOCTBIO;
uHdopmaruu MOJIHOM 00BbEME; | IPEICTABIICH
IIPOBEIEH uH(popmaumn 000CHOBaHHBII
MOBEPXHOCTHO; B IPEJICTAaBICHO 00BEM
U3JI0KEHUH HEJOCTAaTOYHO; B | HHPOPMAIIHH;
MaTepuaa OTJIEIbHBIX U3II0KEHUE
OTCYTCTBYET JIOTHKA, | CIy4asix Martepuaia
JOCTYIHOCTD HapyIIeHa JIOTUYHO,
JIOTHKA B JIOCTYIHO
U3JI0KEHUH
MaTepuaia, He
COBCEM
JIOCTYITHO
3.YMenHue Y3 IPEJCTABICHHON | HA OCHOBE Ha OCHOBE
JIOCTYITHO U IpE3eHTALUU He IPEJICTaBJICHHON | IPEACTaBIECHHOM
MOHSTHO TIEpeaTh | COBCEM MOHSATHA pe3eHTAIUN npe3eHTaIuN
CoJIepKaHue TeMaTuKa dbopmupyeTcs dbopmupyeTcs
JIOKJIa/1a B BUJIE UCCJIeI0BAHMS, oOrree MOJIHOE
npe3eHTAIUN JIeTalli HE PACKPBITHI | TOHUMAaHUE MMOHUMaHUE
TEMaTUKHU TEMaTUKHU
UCCJIEIOBAHMS, | UCCIIEIOBAHMUS,
HO HE SICHBI PaCKpBITHI
JeTau JeTanu

OueHuTe Tpe3eHTALUIO M0 CIAEAYIOIIUM KPUTEPHSIM:
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Kpurepuu banibl
OlleHMBAHUA
0 1 2
MOJIHOTA uH(popmanus, uH(popManus, MpE3eHTaLUs
UCIIOJIB30BaHUS UCIIONIb3yeMasi B | IPEJCTaBICHHAs | COJAEPKUT
y4e0HOTO IpEe3eHTaluU, HE | B IPE3EHTALlMH, | [MOJHYIO U
MaTepuaa OTHOCHUTBCS K OTHOCHTCH K YETKYIO
TEME TEME, HO uHdopmanuto,
HEJOCTATOYHO JOCTATOYHYIO
IIOJIHO TSt
packphIBaloOT €e | popMUpOBaHUS
coJiepKaHue IpeJICTaBICHUS O
TeMe
JIOTUKA W3JIOKEHUS | MaTepual MaTepual MaTepuan,
MaTepuaa B MpE3EHTAllMU HEe | IPE3eHTAINH MIPUBEJICHHBIN B
COOTBETCTBHH C COOTBETCTBYET YaCTUYHO Mpe3eHTalun
IJTAHOM U TeMOM TEME, IUIaHa HET | COOTBETCTBYET | IOJHOCTBIO
3a/1aHus TEeMe 3a/1aHusl, COOTBETCTBYIOT
IUTaH [IOCTPOEH | TeMe 3a/1aHus U
HE TOYHO COCTaBJIICHHOMY
IJIaHy
TEPMHUHOJIOTHYECKA | B MIPE3EHTALUU B MIPE3CHTALlUM | B MPE3CHTAIINH
au PUCYTCTBYIOT MNPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | oporpadpudeck | opdorpaduyeck
rPaMOTHOCTh omuOKH, HE BCE 1€ OIINOKHU, 1€ OIINOKHU,
TEPMUHBI TEPMUHBI TEPMUHBI
PUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYILIECTBY BEPHO BEPHO
aKKypaTHOCTb U pe3eHTalus MpEe3eHTaLIUS MpEe3eHTaLUS
OpUTHMHAIBHOCTD nocTpoeHa 6e3 MOCTPOEHA C MIOCTPOEHA B
OCTPOEHUS ydera y4eTOM MOJIHOM
KOMITO3UIINH TpeOOBaHU K COOTBETCTBUH C
craitioB, 6e3 oopMIICHHIO, TpeOOBAHUSIMU
coOroIeHUs HO HET eIMHOTO | ohopMIIeHHS,
TpeOOBaHMIT K opopmieHus WCIIOJIBb30BaH
mpudram u CJIAlJIOB OpUTMHAJIbHBIN
IBETOBOMY MOAXO0J K
odopmiieHnIO oopmiieHuto
cllaiiioB
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IlIkana nepeBoaa 0a/1J10B B 0TMETKY

17-15 6annoB - «5»

14 - 9 6annoB - «4»

8-6 6annoB -«3»

Menee 6 0aI0B UM OTCYTCTBHUE PAOOTHI - «2»

3. 3amura npoexkTa: MNpeacTaBJIeHHe Pe3yJbTATOB BbINOJHEHUSA
y4eOHO-HCCIe0BATeIbCKOI0 MPOEKTA.

3ammTa IpoeKTa SBISETCS PyOeKHBIM KOHTPOJIEM IO HIECTOMY pa3eiy
“BHO3KOJIOTUYECKUE HCCIEAOBaHUs’, B PE3YyJbTaT€ HW3YyUYECHHUS KOTOPOIO
00yyJaroImmecs CMOTyT:

— OIMCBIBATh METObI OMOIKOJOTMYECKUX UCCIICIOBAHUT;

— IJITAHUPOBATh OMOAKOJOTUYECKUN IKCTIEPUMEHT;

— MPOBOAUTH OMOIKOJIOTUYECKUI IKCIIEPUMEHT;

— UHTEPIPETUPOBATH PE3YJIbTATHI MPOBEAECHHOTO OMOIKOIOTUYECKOTO
AKCIIEPUMEHTA C UCIIOJIb30BAHUEM KOJIMYECTBEHHBIX METO/IOB.

Jlns 3amuThl TPOEKTOB oOOydJarommMmces HeoOxogumo B pamkax BCP
MOJTOTOBUTH YCTHOE COOOINEHHWE II0 pe3yJbTaTaM BBITIOJHEHUS Y4eOHO-
HCCIIEIOBATENIBCKOTO MPOEKTA C MPE3EHTAIlUM.

TpeOGoBanus K TMpe3cHTAlMH W COOOIICHHWIO OIMCAHBI B IPUMEpE
BBHITIOJTHEHUS Y4EOHO-HCCIIEI0BATEIbCKOTO MPOEKTa.

Kputepuu onieHHBaHUs YCTHOTO COOOIIECHNUS:

banasl
Kpurepuu
OllCHMBAHUS
1 6aaa 2 daia 3 0a11a
1. CooTBEeTCTBHE | COAEPIKAHUE JOKIIAA | COJIEPKAHUE COZECpIKAHUE
COAEpKaHUS JINIIb YaCTUYHO JOKJIajaa, 3a JIOKIaga
JoKj1aaa COOTBETCTBYET HUCKJIIOUYEHUEM COOTBETCTBYET
3asABJICHHON TEME | 3aABJIICHHOM TEME OTJICIbHBIX 3asABJICHHON
MOMEHTOB, TEeME U B IIOJTHOHU
COOTBETCTBYET Mepe e€
3asIBJICHHOW TEME | PaCKPbIBAECT
Y B IIOJTHOW Mepe
€€ pacKpbIBaeT
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2. CreneHp

PaCKpbITa MaJiasd

TCMa pAaCKpbITa

TCMa paCKpbITa

PACKpBITHS TEMbI | YACTh TEMbI; IOUCK | XOPOILIO, HO HE B | OJIHOCTHIO;
uH(popmanumn MOJTHOM 00BbEME; | IpeACTaBIICH
MIPOBEIEH uHpopmanuu 000CHOBAHHBIH
MOBEPXHOCTHO; B NPEAICTABICHO 00BEM
U3JI0KECHUH HEJ0CTAaTOYHO; B | MH(QOpMAIIHH;
MaTepuaa OTJIEIbHBIX U3JI0KEHUE
OTCYTCTBYET JIOTHKA, | CIIy4asix Martepuana
JOCTYITHOCTh HapylleHa JIOTUYHO,
JIOTHKA B JOCTYITHO
U3JI0KEHUH
MaTepuaia, He
COBCEM
JOCTYITHO
3.YmMenue U3 MPEJCTaBICHHOM | HA OCHOBE Ha OCHOBE
JIOCTYITHO U NPE3EeHTAlUU HE NPEACTABICHHON | IPEACTABICHHOU
MOHATHO MEPEaTh | COBCEM IOHSITHA Mpe3eHTalun Mpe3eHTaluu
COJZIEpIKaHUE TeMaTUKa dbopmupyertcs bopmupyertcs
JIOKJIa/1a B BUAE UCCJIEI0BAHMS, obiee IIOJIHOE
Mpe3eHTaluu JIETaJii HE PACKPBIThl | HOHUMAHHUE NOHUMAHUE
TEMaTUKHU TEMAaTHUKHU
VCCJIEIOBAHMS, | UCCIIEIOBAHUS,
HO HE SICHBI PaCKpBITHI
JeTaIN JeTaln
OueHUTE NPE3EHTALMIO 110 CIEAYIOIUM KPUTEPHUSIM:
Kpurtepun bajuibl
OlLICHMBAHUA
0 1 2
MOJIHOTA uHdopmarus, uHpopmanus, Mpe3eHTalus
UCIIOJIb30BaHUS UCIIOJIb3yeMasi B MPEACTABJICHHAS | COOEPIKUT
y4eOHOTO NPE3CHTAllMU, HE | B IPE3EHTAlMU, | [OJHYIO U
MaTepuaa OTHOCHUTBCS K OTHOCHUTCH K YETKYIO
TEMe TeMe, HO uHpopmaIuto,
HEJIOCTaTOYHO JOCTATOYHYIO
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MOJTHO
PacCKpbIBAIOT €€

IS
dbopMupoBaHUS

coJiepKaHue MIPEJICTABIICHUS O
TeMe
JIOTHKA U3JI0KEHUS | MaTepual MaTepual maTepuall,
Marepuasa B IPE3CHTAllMN HEe | IPE3CHTAINH MIPUBEICHHBIN B
COOTBETCTBHUHU C COOTBETCTBYET YaCTHUYHO Mpe3eHTaluU
IJIJAHOM U TeMOM TeMe, IJIaHa HET | COOTBETCTBYET | MOJIHOCTHIO
3a/IaHus TEeMe 3a/IaHusl, COOTBETCTBYIOT
IJIaH TIOCTPOCH | TeME 3a/IaHUS U
HE TOYHO COCTaBJICHHOMY
TJIaHy
TEPMHUHOJIOTHYECKA | B MPE3CHTAINH B IIPE3CHTAIIMHA | B IPE3CHTAINH
au MPUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | ophorpaduyeck |opdorpadudeck
rPaMOTHOCTh OIIIMOKH, HE BCE W€ OIIHNOKH, W€ OINOKH,
TEPMUHBI TEPMUHBI TEPMUHBI
IPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYIIECTBY BEPHO BEPHO
aKKypaTHOCTb U TIpe3eHTaITUS MIPE3CHTAIINS MIPE3CHTAIINS
OpUTHUHAIBHOCTH nocTpoeHa 6e3 MIOCTPOEHA C MOCTPOEHA B
OCTPOEHUS ydera y4eToM MOJIHOM
KOMITO3HITAH TpeOOBaHMI K COOTBETCTBHH C
claiiioB, 6e3 o opMIICHHIO, TpeOOBAHUSIMU
coOJI0IeHHUS HO HET €UHOro | opopMIICHHUS,
TpebOBaHMIT K oopMIeHUs UCIIOJIb30BaH
mpudTaM u CJIaii10B OPUTHMHAJIbHBIN
IBETOBOMY MOIXO0JI K
ohOpMIICHUIO 0(OpMIICHUIO
(W E:17 91 ():

KpI/ITepI/II/I OOCHHUBAHUA 3allIUTHI ITPOCKTA: OasIel 3a YCTHOC COO6HI€HI/IC )41
MMPE3CHTAINIO CYMMHPYIOTCS. OLICHKA BBICTABJIACTCA B COOTBETCTBHUU CO IIKAJIOM:

17-15 GamoB - «5»
14 - 9 6amnoB - «4»
8-6 0aIoB -«3»

Menee 6 0aI0B UM OTCYTCTBUE PAOOTHI - «2»
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2.3. OueHoYHbIE CPeACTBA MPOMEKYTOYHON ATTECTANUM MO JAMCHMILUIUHE
«buoJsiorus»

[IpomesxkyTouHast KOHTPOJIb MO AUCHUIUIMHE «BHONOTUs» MPOBOAUTCS B
BUJI€ TMHCHMEHHOW HWTOTOBOM KOHTpOJIbHOW paboThl. KoHTponwHas pabota
BKJIOYaeT B ceOs JBa THUIMA 3aJaHUi: TECTOBbIE BOINPOCHI, HANpaBICHHE Ha
IPOBEPKY YCBOEHHUSI TEOPETHYECKOTO Marepuana, M 3aJadyd U 3aJaHus,
HaIpaBJICHHbIE HAa IPOBEPKY CPOPMUPOBAHHOCTH MPAKTUUECKUX YMEHHI.

Yacts 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA W3
geTblpex M 10 3agaHuil ¢ BBIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTMUYECKUX O0BEKTOB, IPOLIECCOB U SBJICHUI.

YacTp 2 comepxuT 4 3aauu U3 pa3HbIX TeM AUCIMIUIMHBI U | TPaKTHUKO-
OpPUEHTHPOBAHHOE 3a/laHue, GOPMUPYEMON B COOTBETCTBUH C METOIAUYECKUMU
PEKOMEHJALUSIMU.

B 3aganusx 1-15 BeiOepuTe 01MH NPaBUIIBHBIN OTBET:

1. XUMHWYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVYJIA

1) ne30kcuprOOHYKIEMHOBON KHCIIOTHI

2) puOOHYKIIEMHOBOM KHCIIOTHI

3) nmununaa

4) nonucaxapuaa

2. YIAJIEHUE ITMUMEPOB TUMNHA B MOJIEKVIJIE JIHK
[MPOUCXOIUT B ITPOLECCE

1) TpancBepcuun

2) penapanuu

3) peruMKauu

4) tpanchopmanuu

3. JJIA OBPA3OBAHUA JIMITNIHOI'O BUCJIOA BAXKHBI
B3AUMOJIEMCTBUS MEX]TY MOJIEKYJIAMU JIMITHJIOB:
1) BoOpoiHBIE U HOHHBIE

2) NOHHBIE U KOBAJICHTHHIE

3) KoBajieHTHBIE U THAPOPOOHBIE

4) TonbpKo rupoPoOHBIE

4. YIAJIEHUE IUMEPOB TUMHNHA B MOJIEKVIJIE IHK
[MPOUCXOIUT B ITPOLECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHCBepcUU

4) penuKanuu

5. JUIS1 KJIETOK PACTEHWI HE XAPAKTEPEH CUHTE3
1) amuHOKHCIIOT

2) HYKJICOTH/IOB

3) rauKoreHa
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4) pochonunuoB

6. B IIPO®A3E MUTO3A JJINMHA XPOMOCOMbBbI YMEHBIIIAETCH 3A
CUET

1) Tpanckpunuu

2) penyniauKaiuu

3) neHarypanuu

4) ciupanu3anuu

7. BJIATOAAPA KOHBIOT'AIMM 1 KPOCCHUHI'OBEPY ITPOUCXOJUT
1) yBenuueHue ynciia XxpoMoCOM BJIBOE

2) oOMeH reHeTnyecKoi nHpopmanuen Mex 1y ToOMOJIOTHYHBIMU XPOMOCOMAaMHU
3) yMeHbIIEHHE Ynciia XPOMOCOM BIBOE

4) yBenu4yeHHUE Ynca raMeT

8. IOJIMIIENITUAHBIE HETIM CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuTO3051€ ¥ MOIUMUIIUPYIOTCS TAKXKE B LIUTO30J1€

2) B LIMTO30J1€, 3aTeM MOAUPUIIMPYIOTCS B annapare ['onbmpxu

3) Ha MmemOpaHe SHAOIIa3MaTHYECKOT0 PETUKYITYyMa, 3aTeM MOIUPUIUPYIOTCS
B annapate [ onbku

4) B IMTO30J]1€, 3aT€M MOJAUPUIIUPYIOTCS B JTFOMEHE JIN30COMBI

9. UHTPOHBI BCTPEUHAIOTCA B TEHAX

1) TonbKO 3yKapuoT apxeOakTepuii

2) 3yKapHuoT U 3y0aKkTepuii

3) nyOakTepuii u apxeOakTepuii

4) apxeOaKkTepHii U 3yKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKMX BEIIECTB B KIIETKE
I[TPOUCXOIAT

1) o6pazoBanreM Moiekya ATD

2) ¢ 0cBOOOXKIEHUEM dHEPTUU

3) pacuieruieHIeM BElIeCTB

4) UCNIOJIb30BAHUEM DHEPTUH

11. U3 OJTHOU MOJIEKYJIbI HYKJIEMHOBOI KUCJIOTHI B
COEAMHEHWUA C BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xJmoporuiact

12. JOYEPHUE XPOMATHUIbl CTAHOBATCA CAMOCTOATEJIbHBIMUA
XPOMOCOMAMU TIOCJIE

1) cmapuBaHUsI TOMOJIOTUYHBIX XPOMATHU/T

2) oOMeHa ydyacTKaMH MEX]Ty TOMOJIOTHYHBIMUA XPOMOCOMaMHU

3) pa3zeneHus COeIUHSAIONIEH UX LIEHTPOMEPHI

4) BeICTpauBaHUs XPOMOCOM B DKBATOPUAIBHOMN MJIOCKOCTH KJIETKH

13. TEHETUYECKUI KO/ — DTO:
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1) HabOp KJIETOYHBIX TCHOB

2) HyKJICOTU/IHAS TTOCIISIOBATEILHOCTD T'eHa

3) reHeTUYECKas SKCIPECCHS

4) cucTema 3aKucu reHeTUIecKon nHdopmanuu

14. B KAKUX 13 ITEPEYMCJIIEHHBIX OPT"AHEJIJI CAMA S BBICOKAS
KOHILIEHTPALIA Ca?

1) simpe

2) MUTOXOHIPHSIX

3) uuromIazme

4) anmmapate I'onbku

15. KAKHME U3 ITEPEYMCJIEHHBIX HUXXE CTPYKTYP KJIETKU HE
NMEIOT MEMBPAHBI

1) TU30COMBI

2) XJIOPOTUIACTHI

3) AAPBIIIKH

4) anmmapar I'omibku

ITAaJIOHBI OTBETOB

Ne 3apanus 112|3|14|5|6|7(8(9(10(11|12(13 |14 |15

OTBET 1121411342314 2|3 |4]|2]3

B 3amanusax 16-25 BeiOepHUTEe HECKONBKO MPABUIIBHBIX OTBETOB HJIM YCTAHOBUTE
COOTBETCTBUE WM MOCJIEI0BATEIBHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
TTOCJIEJJOBATEJIbBHOCTB DTAITOB BO3JIEMCTBU S YEJIOBEKA HA
BUOC®DEPY:

1) ycunenue BIUSIHHS Ha PUPOTY C KOPEHHBIM TPeoOpa30BaHUEM YacTH
HKOCUCTEM;

2) u3MEeHEeHne YKOCUCTEM Yepe3 MacThOy CKOTa, YCKOPEHHE POCTa TPaB MyTeM
WX BBDKUTAHUS U T. I1.;

3) rmobanbHOE U3MEHEHHE BCEX IKOJIOTUUYECKMX KOMIIOHEHTOB B II€JI0M B CBS3H
C HEOTPaHUYCHHOW WHTEHCU(PHUKAITUEH X035ICTBA;

4) cBepXUHTEHCHBHAS 0X0Ta 0€3 PEe3KOro M3MEHEHHUSI SKOCHCTEM B TICPHUO.T
CTaHOBJICHHS YEJIOBEYCCTRA,;

5) BozaeiicTBHE M0 Ha Orocdepy UMb KaK OOBIYHBIX OMOJIOTHYECKUX
BUJIOB.

17. BBIBEPUTE TTPOLECCBHI, ITPOTEKAOIIME B ITPO®A3E ITEPBOI'O
JIEJIEHW ST MEHIO3A

1) oOMeH yyacTkaMu XpOMOCOM
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2) Habop xpomocom u uucio moiekyn JJHK B knetke — 4n4c

3) neneHue HeHTPOMEP XPOMOCOM

4) popmupoBaHue BepeTeHa JIeJICHUS

5) BEICTpanBaHUE XPOMOCOM IO 3KBATOPY KIETKU

18. KAKHUE IMPOLECCHI ITPOUCXOIAT B KIIETKE B ITEPUO/]
NHTEP®A3bI?

1) ciupanuzanust XpoMocom

2) penynnukarus Mojiekya JJTHK

3) pacTBOpeHHE SAICPHOI 000I0UKH

4) cunTe3 OCJIKOB B IUTOIIIA3ME

5) cunte3 uPHK B sape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJIA B BUOC®EPE MOI'YT
OCYHIECTBJIATBHCA CIEAYIOIINWM ITYTEM:

1) yriekuciblii a3 BolaensieTcs B atmocdepy B mpoiiecce poTocuHTe3a B
JTHEBHOE BpeMsi, a B HOUHOE BPEMSI €r0 4acTh MOMJIONIACTCS PACTCHUSIMU U3
cpenbl;

2) yrIIeKUCIBIN Ta3 morjomaercs u3 armocdeps! B mporecce GoTocHHTE3a B
JTHEBHOE BpEMSI, @ B HOUHOE BPEMSI €r0 YacTh BBIJIEISETCS PACTECHUSIMU B CPENY;
3) yraekucibii raz atMoc@epsl MOTIIoIaeTCs B mpoiiecce PoTOCHHTE3a ¢
00pa3oBaHUEM OPTaHUYECKHUX BEIECTB, a C THOEIBIO PACTEHHI U )KUBOTHBIX
MIPOMCXOANT OKHCIICHUE OPTaHUYECKUX BEIIECTB C BHIICTICHUEM YTIECKHCIIOTO
rasa;

4) yrieKUCIbIi Ta3 aTMOCQEephl OTJIOMASTCS B Mporiecce GOTOCHHTE3a, a TIPH
JIBIXaHWU BBIACISIETCS B aTMochepy;

5) yraekucielii ra3 arMocdepsl moriomnaeTcs B mpoiecce poTocuHTes3a, a npu
C)KMTaHWH OPTaHUYECKHUX BEIECTB BHIACISICTCS B aTMOChepy.

20. YKAXUTE INOCJIEANOBATEJIBHOCTH ®A3 OIIJIOAOTBOPEHNM 4.
1) cnusiHue rameT, UM CUHTaMUi

2) THCTAaHTHOE B3aUMOJCHCTBHE U COMMIKCHHUE TaMET

3) KOHTaKTHOE B3aUMOJICHCTBUE TAMET U aKTHBAIUS SUICKICTKH

21. YCTAHOBUTE ITOCJIEJIOBATEJIBHOCTh CTAJIUN
NHJINBUAYAJIBHOI'O PA3ZBUTUA YEJIOBEKA, HAUMHASA OT
3UT'OTHI.

1) popmMupoBaHue YeThIpEXKaMEPHOTO ceplia

2) oOpa3zoBaHue 0JJaCTOMEPOB

3) dopMupoBaHre HEPBHON CHCTEMBI

4) popmupoBaHmEe ME30CPMBI

5) oOpa3zoBaHue IBYXCIOHHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIINH ITJTASMA THYECKOI MEMBPAHBI
1) obecrnieunBaeT MOCTYIUICHHE B KJIETKY HOHOB U MEJIKUX MOJIEKYJI

2) o0ecreunBaeT MepeBUKEHUE BEIIECTB B KJIETKE

3) OTrpaHMYMBAET UUTOIIA3My OT OKPYXKAIOLIEH CpeIbl

4) y4acTBYET B IOTJIOIICHUH BEIIECTB KJICTKOM
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5) mpuaaer KieTke )XecTkyro hopmy
6) coyxuT mMaTpuuei s cuaresa uPHK
23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIWE AJIA OITMCAHUA
TPAHCKPUIILIUNU Y DYKAPUOT

1) o6pa3oBaHMe MOJIMHYKICOTHIHON LIETTH

2) COeIUHSIOTCS HYKJICOTH/IbI, COACPIKAIINE 1€30KCUPUO03Y
3) maTtpuieit cayxut Mojiekyna JIHK

4) IPOUCXOIUT B SIZIpE
5) yasoenue monekyisl JJTHK
24. YCTAHOBUTE ITOCJIEAOBATEJIbBHOCTH ITPOLHECCOB

OMBPUOHAJIBHOI'O PA3BUTHA ITO3BOHOYHbIX )KUBOTHBIX:

1) 3akiazika 3a4aTOYHBIX OPTaHOB 3apPO/IbIIlIA
2) HampaBJIEHHbIE MEPEMEILICHUS KIETOK U UX Au(depeHIIMpoBKa

3) pa3BUTHE HEPBHOM IIACTUHKHU

4) CJIIMSHUC HﬁHGKHCTKH " ClICpMaro3onia u O6paSOBaHH€ 3UT'OTHI

5) bopMupoBaHrE MHOTOKJIETOUYHOT'O OJHOCIOMHOTO 3apO/IbIIa
25. YIIOPANOYUTE NCKOITAEMBIE ®OPMBI YEJIOBEKA TIO
BPEMEHU CYHIECTBOBAHUA, HAUMHAS C CAMOU JPEBHEUN

OOPMBI:

1) YUenoBek ymenbrit
2) KpomaHbOHIIBI

3) Heannepraibiisl

4) YenoBek MpsIMOXOSAITUN

5) ABcTpanonurex
ITAJIOHBI OTBETOB

No

3aaHu 16 17 | 18 19 20 21 22 | 23 24 25
P

OTBET 5’4’32’1’ 141(245(13,45]|2,3,1 2’5’14’3’ 13,425 4’5’12’3’ 5’1’24’3’

B 3apanusx 26-30 pemmre 3aga4u:

3aganme 26. 3agmaya Ne 1. Omnpenenure, Kakas OKpacka LIBETKOB OyneT y
CaMOOIIbUICHUS
POIUTENBCKUX (POPM C KpacHBIMH M C O€NbIMH ILIBETKaMH, a TaKXke OT X

pacTeHuu

CKpCIIUBAHUS MEXTy c000i1.0
Pemmenue.

— OT [IEPEKPECTHOrO onbuieHUs: P: AA X aa.

ropoxa,

IMOJIYYCHHBIX

oT

O6e poaurenbckue (OpPMbI
CKpCIIMBaHUN OyJET CIICTYIOIICH:
— oT camoonbuieHus: 1) P: AA x AA; 2) P: aa x aa;

TOMO3UT'OTHBHI,

T'OMO3HUT' OTHBIX

IMO9TOMY 3aIlUCh
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['omo3urorHsie (HopMbI JAIOT €AMHCTBEHHBIM THUIl raMeT, U MO3TOMY MPHU HUX
cusTHUM OyAeT TOJIy4YeH eTuHCTBeHHbIN Tutt ToToMKOB: 1) F1 Bce AA; 2) F1 Bce
aa;3) F1 Bce Aa.

OrtBert. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOIBKO (OPMBI C
KpacHbIMH IBeTKaMmH. 2. Bce moTomku pacteHuil ¢ OenbIMH LIBETKaMU OYyIIyT
OeJIOLBETKOBBIMU (OHU BCETia TOMO3UTOTHBI). 3. Bce pacTeHus OT CKpeIuBaHus
KPAaCHOILIBETKOBBIX TOMO3UTOTHBIX c OeJIOIBETKOBBIMU OynyT
KPACHOIIBETKOBBIMU (JIOMUHAHTHBI (EHOTHUI), HO TE€TEPO3UTOTHBIMU IO
TEHOTHUILY.

3apnanme 27. 3agaya Ne 2. Ha peGenka ¢ | rpymnmoii kpoBu B popaaome
IIPETEHYIOT JIBE POAUTEIBCKUE TAPbI:

— 1 mapa: mats ¢ I, oren ¢ IV rpynmnoii KpoBuy;

— 2 napa: mats co II, oren ¢ III rpynnoit kposwu.

Kaxkotii mape npuHaaiexxuT peoeHoK?

Pemenne. Pe6enox c I rp. kpoBu no reHorumny — [°1°. Takoe coueranue amienei
BO3MO’KHO TOJIBKO B Cllydae, €ClId raMeThl M OTIla, U MaTepu OyIyT coaepKaTh
amnenu [°. CnepoBarenbHO, 3Ta KOMOMHALMSI T'€HOB MOTIJIA OCYIIECTBUTHCS
TOJIBKO MpPU 3a4aTUHM peOEHKa B Ciaydyae BTOPOW Maphl, KOrJa MaTb M OTeEL]
reTEPO3UTOTHI. 3aIMILIEM CXEMY CKPEIIMBAHU:

P:I1AI°YxIBI°d;GQ:051 A+0,51° GdJ: 0,51 B+0,51° =>F1: 0,25 I°I°.
O4eBHUIHO, YTO MEpBasi CYMpYKECKas rmapa MpeTeH10BaTh Ha 3TOro pedeHKa He
MOJKET, T. K. y Hee MOT'yT ObITh J1eTH ToJbKO co 11 u Il rpynnamu kpoBu:

P:I°1° @ x | Al B&; F1: 50% IA 1° u 50%IB 1° (y nereit Il u Il rp. kposu
COOTB.).

OTtBet. PeOeHOK pUHAJICKUT BTOPOU Mape CyNpyToB.

3ananue 28. 3agaua Ne 3. Onpenenure cpeHUA pa3Mep JUCTOUYKOB Y OEI0ro
KJIEBEpa, IMOJYYEHHOTO OT CKpPEIIMBAHUS TE€TOPO3UTOTHBIX PACTECHUU C
nuctoukamu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpesesnsieM reHOTHUIIBI U 3aIMChIBAEM CKPEIIMBaHKE:

P: V ba v x V by v; onpenensem ramersr: G2: 0,5V ba + 0,5v; GZ: 0,5V by +
0,5v; monyuaem moroMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.
Otser. [lonydeno 4 tuna GeHOTUNIOB U FEHOTUIIOB B PaBHBIX COOTHOIIICHUSIX.
W3 Hux ju1st mepBoro OyieT XapakTepHa CBEPXJOMUHAHTHOCTD (CpEeHUN pa3Mep
JUCTOYKOB 18 MM).

3apanme 29. 3amawa Ne 4. IlpoananusupyiiTe Xxapakrtep nepenayu
PELECCUBHOI0, YACTUYHO CLIETUIEHHOI'O C II0JIOM, HACJIEACTBEHHOr 0 3a00JIeBaHUs
OT MaTepH K MOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonbna F1: X AXa d XaY AF2:9X AX a
; @XaXa;d XAY A; 34X aY A 6onbHa

OTtBert. bone3nn nepeaacTcda OT MaTCpu 4Cpe3 I[GTCﬁ " MPOABIIACTCA TOJIBKO Y

62



BHYYEK.

3aganue 30. 113 anemeHTOB cooOuiecTBa (IIOJIEBKA, 36PHO 3J1aKOB, (DUITMH, XOPEK)
COCTaBbTE MUUIEBYIO LIENb U HA OCHOBAHUH MTPABUJIA SKOJIOTMYECKON MTUPAMHUIbI

OTIPEICNIUTE, CKOJIBKO HYXKHO 3€pHA, YTOOBI B JIECY BBIPOC OAWH (PUJIMH MacCOi
2,5 kr.

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

B uToroBoii pabote npeacTaBieHbl 3a/IaHUsI, OTHOCSIIUECS K TPEM YPOBHSIM
CJIOKHOCTH: “HM3KHMH’, “CpelHUN”’, “BBICOKHI . B 3aBUCMMOCTH OT THIA U
TPYJIHOCTH 3aJIaHUSI €TO BBIOJHEHUE OIICHUBAETCS PA3HBIM UYHUCIOM OaJlIOB.
BrinonHeHne Kaxaoro 3agaHusi “HA3KOTO” YPOBHS CIIOXHOCTH OIl€HUBaeTcs |
OamuioM. 3a BBINOJNHEHUE 3aJaHuil  “CpelHero” YpOBHS CJIOXHOCTH B
3aBUCUMOCTH OT MOJIHOTHI U MTPaBUIILHOCTH OTBETA MPUCBAUBAETCS J10 2 OAIIOB.

K 3amanuio ““BBICOKOrO” ypOBHSI CIIOKHOCTH OTHOCUTCSI PEIIEHHUE
CUTYallMOHHBIX 3a/lady. 3a BBIINOJHEHUE 3aJaHul “‘BBICOKOTO” YpPOBHS B
3aBUCHUMOCTH OT TOJIHOTHI M TPaBWIBHOCTH OTBETa IMPHUCBaUBaeTCs J10 3-X
0asoB.

3agaHusa ““HU3KOro” W “‘CpeAHEro” YpPOBHEW CIOKHOCTH HPOBEPSIOTCA
apTomMaTthuecku. OTBETHl HA 3aJaHus “BBICOKOrO” YPOBHS IPOBEPSIOTCA B
PYYHOM pPEKUME.

Pactipenenenne 3amaHuid 1O YPOBHSM CJIO)KHOCTH TIPEICTABICHO B
cieayrouien Tadauue:

YpoBeHnb bana | IlpouenrtHoe Tun Bonpocos
CJIOKHOCTH coleprkaHue

3alaHus 3alaHu i

Huzkuii 1 50% - 3aJIaHUsI C BLIOOPOM OJTHOTO

IMpaBUJIBHOI'O OTBCTA

Cpennuit 2 33% - MHO>XECTBEHHBIN BBIOOD;

- BOTIPOCHI HA YIOPSIOYHNBAHUE WU
YCTaHOBJICHHE MPABUIIBHON
MTOCJIEAOBATEIIBHOCTH

Bricoknit 3 17 % - 33J1a4M, IPEAYyCMaTPUBAIOLINE
Pa3BEPHYTHIA OTBET

Kpurepuu onieHMBaHUS UTOTOBOI MMCbMEHHOM paOOTHI:
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Onenka IIpoueHT BBINOJIHEHUSA
“OTIMYHO” 85-100%
“xopo1o” 70-84%

“yIOBJIETBOPUTEIHHO” 50-69%
“HeyOBIETBOPUTEILHO Menee 49%

Bonpocwt k ougppepenyuposannomy 3auemy no ouoio2uu

1. OcHOBHBIE CBOMCTBA KUBOTO. Y POBHU OpTraHU3ALINH KUBBIX CUCTEM.

1. OcHoBHbIE MOJOXKEHUS KIETOYHON Teopur. OTANYMS Tpo- U
AYKapUOTUYECKOUN KIIETKH.

2. XUMWYECKHUN 1 AIEMEHTHBIA COCTAB )KHBOTO: OPTaHOTEHBI, MAKPO- 1
MUKPO3JIEMEHTHI.

3. OyHKIUYU BOABI U APYTHX MUHEPATBHBIX BEIIECTB B KUBBIX OpraHU3Max.
4. benku: knaccuuKaIms cocTaB U (PyHKITUH.

5. Kupsl, ux knaccuukaius, XMMUYECKUI COCTaB U OMOJIOTHYECKUE
(GyHKUIHUU.

7. YrneBoabl: MOHO- TU- U ojurocaxapusibl. CTpykTypa u GyHKIIUU B KJIETKE
8. VYrneBonsl: nonaucaxapuasl. CTpyKTypa U (PYHKIIMHU B KJIETKE

9. Awmwmnoxkucnotsl. Knaccudukarms. @yHKIIMN B KUBBIX OpraHU3Max

10. bBenku. YcTpoicTBO NENTHIHON CBSI3H. MeXaHU3M 00pa3oBaHUs
nenTuaHou cBsa3u. [lepBuunas cTpykTypa 6enkoB. Bropuunas. @akTopsl,
OTIpeCIISAIONIE BTOPUUHYIO CTPYKTYpY Oerka.

11. TperuuHas u yeTBepTUYHAS CTPYKTypa Oenka. JleHatypanus u
peHarypanus Oenka.

12. benku: knaccudukarusa. OyHkiuu 6enkoB. [IpuMeps! 11 pacTeHui,
KUBOTHBIX, OAKTEpPHUH.

13. CTpyKTpa 1 HOMEHKJIaTypa HyKIeoTuA0B. OYHKINH HYKICOTIHOB.
14, HyxkenHoBbIie KUCIOTHI: THUIIbI, CTPOEHUE U (DYHKIIUH.

15. Crpykrypa IHK. Permukanus JTHK

16. Tunel, crpoenue u pynkunn PHK B kiterke

17. Tpanckpunums: nponeccunr PHK.

18. I'en, reHEeTHYCCKHUI KOJI.

19. Cunres O6enka: Tpancisiusa. CTpykTypa u QyHKIUM prubocom.
Perynsmus Tpancisiuun

20. CTtpoeHue npoKapruoTUYECKON KIIETKH.
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21,

Oykapuornueckas kierka. CTpoeHue U GyHKIUU Sapa, HATOIIa3Mbl U

OCHOBHBIX OpPraHoOn0B.

22. CpaBHHUTEIbHAS XapaKTEPUCTHKA KIIETOK DYKapUT: TPHOOB, PAaCTCHHUIA U
’KHBOTHBIX.

23. da3bpl KIIETOYHOTO IIHKIIA.

24, OTanbl ¥ 3HAaUYCHUE MUTO3a.

25. MeTtaboau3M. ACCUMUIALIUS U JUCCUMUIISIINS.

26. THbI NUTAHHUSL.

217, ®dotocunte3. CBeToBast U TEMHOBasI (a3bl.

28. KpyroBopoT BelIeCTB B IPUPO/IE.

29. llenu nurtaHus

30. IIpuponnsie 30061 Poccun
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