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1. ITacmopT OLEHOYHBIX CPEACTB MO JUCHUILIUHE «Brosorus»

OueHouHble cpeacTBa MO OWMOJIOTHMM TpeAHA3HAYEHBI MJIsi MPOBEACHUS
TEKYIEro, pyoeKHOro (TeMaTUYeCKOro) KOHTPOJISI U MMPOMEXKYTOUHON aTTecTaluu
1O TUCUUILITUHE.

Koutponib u  oleHka  pe3ylbTaToB  OOy4YEeHUsI  OCYLIECTBISETCS
npernojaBaTteieM B  Mpolecce MPOBEACHUS  MPAKTUYECKUX  3aHATHH U
nabopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOYyYarolUUMUCA
WHIVUBUyIbHBIX 3aJaHil, MPOEKTOB, HCCIEN0BaHWUNA. Pe3ynbTaThl 00ydeHUS
OTIPENENSIIOT, YTO OO0ydYaroluecsl MTOJDKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH
0 3aBEPIICHUN U3YYCHUS TUCIUTUIAHEI.

s hopMupoBaHUsi, KOHTPOJIS U OLIEHKH PE3yJIhTaTOB OCBOCHMS y4eOHOM
JTUCITUTUIMHBI UCTIOIB3YETCSl CUCTEMA OIICHOYHBIX MEPOTIPHUSITHH, PEICTaBIISIONMIAS
co00Ol KOMITJIEKC YYEOHBIX MEPOMPHUATHN, COTJIACOBAHHBIX C pe3yJbTaTaMu
obyuenuss u chopmyiupoBaHHeix ¢ ydetom DOI'OC COO (mpeaMeTHbIe
pesyabrathl o auciuiuae) u GI'OC CIIO.

Cucrema OLICHOYHBIX MEPONPUSITHI, CHPOEKTUPOBAHHASA IO JUCUUILIUHE
«buonorus», mpeAcTaBieHa B MACIOPTE OLIEHOYHBIX Cpe/cTB (Tabnuma 1).



Tabmuna 1

HacnopT OIICHOYHLBIX CPCACTB 11O JUCIUIIJIMHC «buonorusy

Pa3pnen 1

KiieTka — CTPYKTYPHO-(pYHKIIMOHAJIBHASL €IMHHIIA )KUBOTO

Pe3yabTaThl 00y4yeHus

HAOJIIOICHUS

XapakTepu3oBaTh CTPYKTYPHO-(PYHKIIMOHATbHYIO OpPTraHU3aIUIO KJIETKH Ha OCHOBE

OueHo4HOE MepoNIpUSITHE

pPYOe:KHOTO

(TeMaTH4eCcKOro) KOHTPOJIsI

KontponrsHas padota “MoneKynspHbIil YpOBEHb OpraHU3aIliU KUBOTO

Tema

Pe3yabTaThl 00y4eHus 1o
TeMaM

OueHoyHoe MeponpusTUA
TeKyLIero KOHTPOJIst

OueHoYHbIE CPeCTBA

Tema 1.1
buonorng kak

OnuceIBaTh METOIBI
UCCIIEIOBAHUS HA MOJIEKYJISIPHOM

1. 3anosHEeHUE TAOIHULBI C
OIMCAHUEM METOI0OB

1. TaOnuIB! ¢ OIMMCAaHUEM
METOJIOB MUKPOCKOITUPOBAHUS C

HayKa Y KJIETOYHOM YpPOBHE MUKPOCKOIIUPOBAHMUSI C UX UX JOCTOMHCTBAMU U
JOCTOMHCTBAMHU U HEOCTaTKaMH HEJ0CTaTKaMu
2. 3anonHenue Tadbauiel «Bkiaa 2. Tabnuna «Bxian yueHsIX B
YUEHBIX B Pa3BUTUE OUOIOTHM» pa3BUTHE OMOIOTHID)

Tema 1.2 XapakTepru30BaTh YPOBHU KUBOH | 3aII0JIHEHNE CPABHUTEIBLHON CpaBHuTenbHas Tabauna

Oo6was MaTepun TaOJIMIIBI CXOJICTBA U Pa3IUUMIA CXOJICTBA U PA3JIMYUNA )KUBOTO U

xapakTepucT | ONHUCHIBATh METOBI ’KUBOT'O U HE )KUBOTO HE )KUBOTO

Ka KU3HH UCCJIEIOBAaHMS HA MOJIEKYJISIPHOM

Y KJIETOYHOM YPOBHE
Tema 1.3 XapaxkTepu3oBaTb CTPOCHUE U 1. ®poHTaNBHBI ONpoC 1. [Tepeyens BOIpoOCOB K




buosnoruyeck | cBoicTBa OCHOBHBIX OMOMOJIeKy | [IoaroToBka yCTHBIX COOOLIEHUH C (pOHTAILHOMY OIPOCY
Y BaXKHBIE [IpoBoauTh HabmOIEHNE Ipe3eHTauuen 2. OT4eTsl Mo 1a00PaTOPHBIM
XUMHYECKHE | M3MEHEHUH (QyHKIMOHUpOoBaHus | 2. BeimonmHeHue u 3amura paboTam
COEIMHEHUSI | OMOIMOIUMEPOB 1a00paToOpHBIX PaboT:
«Onpenenenue Butamuna C B
NPOAYKTaX MUTAHUSD,
«I'mapodunbHo-rUAPOPOOHBIE
CBOICTBA JIMITHIOBY»
Tema 1.4 Paznuuarts cyniecTBeHHbIE 1. OuennBaemas IUCKyCCHs MO 1. ITepeuens BONIPOCOB K
CTpyKTypHO- | IPU3HAKHU CTPOEHUS KIIETOK BOIIPOCaM JIEKIIUU OLICHUBAEMOM THCKYCCHH
(GyHKIHMOHAIL | OPraHU3MOB Pa3HbIX 1IAPCTB 2. Pa3zpaboTka MEHTaJIbHOM KapThl 10 | 2. MeHTanbHas KapTa 1o
Has KUBOU TIPUPOBI KJIacCU(DUKAIIMU KIIETOK U UX KJIacCU(PUKAIIMU KIIETOK U UX
opranmzanus | [IpoBoauts HabmoneHne CTPOEHUIO Ha MPO- U CTPOEHUIO Ha MPO- U
KJIETOK KJIETOYHBIX CTPYKTYP U UX AYKapUOTUYECKHX U 1O LIAPCTBAM B | 3YKAPUOTUYECKHUX U I10 L[apCTBam
WU3MEHEHHI C IIOMOIIBIO MUHU TPYIIax B MUHH TPYIIITax
MHUKpPOCKONa 3. BelnonHeHue U 3ammra 3. OT4eThl o 1a00paTOPHBIM
nabopaTOpHBIX PadoT: paboram
«CrtpoeHue KieTku (pacTeHus,
’KUBOTHBIE, TPUOBI) U KJIETOYHBIC
BKJIFOUEHHUS (KpaxMmall, KApOTUHOU/IBI,
XJIOPOILJIACThI, XPOMOILIACTHI)»,
«IIpoHunaeMocTs MeMOpaHbI
(TuTa3MoIu3, IeTIa3MOJIH3)
Tema 1.5 Paznuyate cymiecTBeHHbIE 1. ®poHTaNBHBII OIpocC 1. [Iepeyensr BOIpoOCOB K




CTpyKTypHO- | IPU3HAKHU CTPOCHHUS KIIETOK 2. PazpaboTtka rioccapus (GpOHTAILHOMY OIPOCY

(GyHKIIMOHATL | OPTAaHU3MOB Pa3HBIX IIAPCTB 3. Pemienue 3a1a4u Ha onpeeicHue 2. I'moccapuii ¢ onpenesieHHbIM

HbIC (PAKTOPHI | KUBOU TPUPOIBI MOCJIEOBATEIBHOCTH HYKJIEOTHIOB | [IEPEYHEM TEPMHUHOB

HaciencTBeHH | Onpeaensrsb 3. 3aauu Ha ONpeEICHHUE

OCTH NOCJIEOBATENBHOCTD IIOCJIEI0OBATEIBHOCTH
HykieoruaoB [JHK n PHK HYKJICOTUIOB

Tema 1.6 XapakTepu30BaTh MPOLIECCHI 1. ®poHTaNBHBIN ONIPOC 1. IlepeueHb BOIIPOCOB K

[Iponecchr MaTpUYHOTO CHUHTE3a 2. Tect «IIpoueccbl MAaTPUYHOTO (GbpoHTaTBEHOMY OIIPOCY

Matpu4Horo | Onpenendarsb CUHTE3a» 2. Bonpocsl uis Tecta

CUHTE3a MOCJIe1I0BaTENbHOCTh 3. Pemienue 3a/1a4 Ha onpeaeieHue 3. 3agaum Ha onpeesieHHe
AMHHOKHCIIOT B MOJIEKYJie OeKa |MOCIeA0BaTEIbHOCTH AMHUHOKHCIIOT B [[IOCJIEIOBATEIbHOCTH
WuTepnpeTnpoBaTh CTPYKTYpPY U |MOJIeKyJie Oeka aAMHHOKHCIIOT B MOJIEKYJie OesKa
(GYHKIIMOHATIBHOCTH O€NKa B 4. Peuienue 3a1a4 Ha ONpeIeTIeHUE 4. 3agaun Ha onpeneaeHue
Clly4yae U3MEHEHUS MIOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT B [IIOCJIEI0BATEIbHOCTH
MOCJEI0BATENBbHOCTH MoOJIeKyJie Oeska B CIyyae UBMEHEHHsS] |aMMHOKHUCIIOT B MOJIEKYJie Oeska B
HykieotuaoB JJHK MOCJEA0BATENBHOCTH HYKJICOTUJOB  |CITy4ae U3MEHEHUS

JIHK MIOCJIEJOBATEJILHOCTH
HykieotuaoB [JHK

Tema 1.7 Paznuyate cymecTBeHHbIE 1. ®poHTaNBHEII ONpoc 1. Ilepeuens BOIPOCOB K

Hexnerounsle | npu3HaKku CTPOEHUS KJIETOK 2. IToaroroBka yCTHBIX COOOIIEHUH C | PPOHTATLHOMY OTIPOCY

dbopmbI OpPraHU3MOB Pa3HbIX LIAPCTB npe3zeHTanuen (Bupychsie u 2. Ilpe3eHTanus u yCTHOE

KU3HU YKUBOU MPUPOBI OakTepualibHbIE 3200JIC€BaHUS. COO0I1IeHHE, COTJIACHO TIEPEUHIO

OO611Me TPUHIIUIIBI UCTIOIB30BaHUS

JICKApPpCTBCHHBIX BCIICCTB.

TEM




Oco0eHHOCTH TPUMEHEHUS

AHTUOMOTHKOB)
Tema 1.8 OnuceIBaTh OCHOBHBIE 1. ®poHTaNnbHEII ONpoc 1. Ilepeuens BOIPOCOB K
Obmen DHEPreTUYECKUE U IIACTUYECKHUE | 2. 3all0THEHUE CPAaBHUTEIBHOM (bpoHTaNBHOMY OIIPOCY
BELLECTB U IPOLECCHI KIETKU (0OMeH TaOJIUIBI XapaKTEPUCTHK TUIIOB 2. CpaBHuTenbHAsA TabIMLA
IpeBpalleHe | BEHIECTB, XeMO-, (JOTOCHHTE3) oOMeHa BEeIleCTB XapaKTepUCTUK TUIIOB 0OMeHa
SHEPTUHU B BEIIECTB
KJIETKE
Tema 1.9 XapakTepu3oBaTh )KU3HEHHBIN 1. O6¢cyxaenue mo BonpocaM jekiuu | 1. [lepedens BopocoB st
Ku3HeHHBI | LUK KJIETKU 2. Pa3zpaboTka neHThl BpeMEHH o0CyXaeHUS

UK KJIETKH.
Mutos.
Meiios

XKHU3HCHHOI'O TUKIJIa

2. JlenTa BpeMeHU KU3HEHHOTO
[UKJIa

Pa3pmen 2

CTtpoeHue 1 pyHKIMH OPraHU3MA

Pe3yabTaTrhl 00yyeHust

HpOI‘HOBI/IpOBaTB BO3HHMKHOBCHHC ITPHU3HAKOB B X0A€ HHAWBHUAYAJIBbHOT'O

Pa3BUTHA U PA3MHOXKCHHUA OPraHUu3MOB

OueHovHoe MeponpusiTHe Py0esKHOTO
(TeMaTH4eCKOro) KOHTPOJIsI

KonTponbhas pabota “Ctpoenue u GpyHKunu opranuzma’

Tema

Pe3yabTarhl 00y4eHus 10
TeMaM

OueHoyHoe MeponpUATHSA TEKYILIero

KOHTPOJIS

OueHo4YHbIE CpeCcTBA

Tema 2.1

OnuceiBaTh CTPOCHHUC U

1. OnenunBaemas IUCKyCCHs

1. [lepevyeHn BOMPOCOB K




B3aUMOCBSI3b YaCTEU
MHOTOKJICTOYHOI'O OpraHmn3imMa

2. Pa3paboTka MEHTaIbHON KapThl
TKaHEW, OPraHOB U CUCTEM OPraHOB
OpraHu3MOB (pacTeHUs, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTEPUCTUKOMN

OLICHUBAEMOM TUCKYCCUU

2. MeHTanpHas KapTa TKaHew,
OpPraHOB U CHCTEM OPI'aHOB
OpraHu3MoB (pacTeHusl,

Crpoenue . .
X QyHKITUN KUBOTHBIE, YEJIOBEK) C KPaTKOU
OPTAHIEMA 3. IloaroToBKa M MpenCTaBICHNUE XapaKTePUCTUKON UX QPYHKIIHI
YCTHBIX COOOIICHMI ¢ TIpe3eHTalnen 3. IIpe3eHTauus u ycTHOE
(MMMyHUTET, UH(PEKITMOHHBIE COOOIIIEHHE COTJIaCHO MEPEUHIO
3a00sieBaHus, SNUAEMUH, BAKIIMHALIMS) | TEM
Tema 2.2 XapakTepu3oBaTh CIIOCOObBI 1. ®poHTaNBHBIN ONPOC 1. ITepeuens BONIPOCOB K
Dopmbl Pa3MHOXKEHUS 2. 3anoJiHeHHE TaOIUIIbI C KPATKON (GbpOoHTaIBEHOMY OIPOCY
Pa3MHOXKEHUS XapakTepucTukou u npumepamu ¢opm | 2. Tabnuia c kpaTkoit
OpraHU3MOB Pa3MHOXEHUSI OPraHU3MOB XapaKTePUCTHKON U
npumepamu Gopm
Pa3MHOXEHUSI OPTaHU3MOB
Tema 2.3 OnuceiBaTh cTaauu oHToreHe3a | 1. PazpaboTka neHTHI BpeMeHu ¢ 1. JIenta BpemeHu ¢
OHTorenes YKUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKON 3TAllOB OHTOTEHE3a | XapaKTEPUCTHKOM 3TAIOB

ZKUBOTHBIX U

OTAECIIbHOM TPYIIION KUBOTHBIX U

OHTOIre€He3a OTACIbHOMN

yeJIoBeKa YeJIoBeKa Mo MUKPOTPYIITaM IPYIION KUBOTHBIX U
2. Tect/omnpoc YeJIoBEeKa M0 MUKPOTPYIITIaM
2. Bonpocsl a1t
tecta/llepedeHnb BOMPOCOB K
OTpocy
Tema 2.4 OmmceiBaTh ctaguu oHToreHe3a | CocraBiieHHE JKU3HEHHBIX IIUKIIOB CXxeMbl )KU3HEHHBIX [TUKJIOB




OnTorenes pacTeHuM pa3HbIX OTAEIOB pacTeHul 1o otAesaM (MOXOBUJIHBIE, | pACTEHUH MO OTAENIaM
pacTeHuit XBONIEBU/IHbIC, TAIIOPOTHUKOBUAHBIE, | (MOXOBU/HBIE, XBOIIIEBUIHBIE,
rOJIOCEMEHHBIE, TIOKPHITOCEMEHHBIE) NarnopOTHUKOBUIAHBIE,
TOJIOCEMEHHBIE,
NOKPBITOCEMEHHBIE)
Tema 2.5 OnuchIBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka rioccapus 1. T'noccapwuii, ¢
OcHOBHBIE HACJIEICTBEHHOCTHU U 2. Tect OTpe/IeTICHHBIM NTEPEYHEM
MOHATHUS U3MEHYUBOCTU TEPMUHOB
Te€HETUKHU 2. Bomnpocsl 15 Tecta
Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTHU 1. ®poHTaNBHBIN ONPOC 1. IlepeueHb BOIIPOCOB K
3aKOHOMEPHO | HACIEACTBEHHOCTH U 2. Tect 1o Bompocam JIEKIIUU (GbpoHTaTBEHOMY OIPOCY
CTH W3MEHUYHNBOCTH 3. Pemienue 3a1a4u Ha onpeenieHue 2. Bompocsl 151 Tecta
HacienoBaHu | OnpenensaTb BEpOSTHOCTb BEPOSITHOCTH BO3HUKHOBEHHUS 3. 3ajauun Ha onpeaeIeHUe
s BO3HUKHOBEHUS HAaCJIEJICTBEHHBIX MPU3HAKOB MPH BEPOSTHOCTUA BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MPH | MOHO-, IU-, TIOJIUTUOPUIHOM U HACJIEICTBEHHBIX TPU3HAKOB
MOHO-, TU-, TOJIUTHOPUIHOM U AHAIM3UPYIOIIEM CKPEILVBaHUH, pu MOHO-, JTU-,
aHAIM3UPYIOIIEM CKPEIMBAHUHN | COCTABIIEHUE FT€HOTHUIIMYECKUX CXEM MOJINTUOPHUTHOM U
CKpEIMBaHUs aHATM3UPYIOIIEM
CKpEUIMBaHUU, COCTABJICHHE
TE€HOTUIIUYECKUX CXEM
CKpelIMBaHus
Tema 2.7 OnuceIBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bomnpocsl j1st Tecta
B3anmonencT | HaCIeACTBEHHOCTH U 2. Pa3zpaboTtka rioccapus 2. I'noccapuii ¢ onpeaeeHHbIM
BHE F€HOB U3MEHYHUBOCTH 3. PewreHue 3a1a4 Ha onpezesieHue NIEpEYHEM TEPMUHOB




Onpenensitb BEpOSTHOCTD
BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB MPU
Pa3JIMYHBIX B3aUMOJECHCTBUSIX
TE€HOB

BEPOATHOCTH BO3ZHHUKHOBCHH
HaCJICICTBCHHBIX ITPU3HAKOB IIPpU
PAa3INYIHBIX THUIIAX BBaHMOHeﬁCTBHH

I'€HOB, COCTAaBJICHUC I'CHOTHUITMYCCKHX

CXEM CKPCHIMBAHUA

3. 3aaun Ha OMpeEICHUE
BEPOSTHOCTUA BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX MMPU3HAKOB
MIPU Pa3IUYHBIX TUMAX
B3aUMOICHCTBUS TSHOB,
COCTaBJICHUE TCHOTUITNYECKUX
CXEM CKpEIIUBAHUS

Tema 2.8

Cueruiennoe
HacJIeJ0BaHU
€ IPU3HAKOB

OnuckIBaTh 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU U
U3MEHYHUBOCTU

Onpenensitb BEpOSTHOCTD
BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB MPU
CLICTUICHHOM HAacJieI0OBaHUU

I. Tect

2. Pa3zpaboTka rioccapus

3. Pemenue 3a1a4d Ha onpejeeHue
BEPOSITHOCTH BOSHUKHOBEHUS
HaCJIeJICTBEHHBIX NMPU3HAKOB MPU
CIICTNIEHHOM HacJICJJOBaHHUH,
COCTAaBJICHHE TEHOTUIIMYECKHUX CXEM

1. Bompocsl 15 Tecta

2. I'moccapwii, ¢
OTIPE/ICJICHHBIM MIEPEUHEM
TEPMUHOB

3. 3aaun Ha OMpeEICHUE
BEPOSTHOCTUA BO3HUKHOBEHHUSI
HACJIEJICTBEHHBIX MTPU3HAKOB

CKpEILIUBaHUS MPU CUEIJIEHHOM
HACJIEJOBaHUH, COCTABJIICHUE
TEHOTUITUYECKUX CXEM
CKpEIlIUBaHUS
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bompocsl 15t Tecta
['eneTunka HACJIEJCTBEHHOCTH U 2. Pa3zpaboTka rioccapus 2. I'nmoccapwii, ¢
nosia U3MEHYUBOCTU 3. Pemienue 3amad Ha onpenencHue ONPENCIICHHBIM IEPEUHEM

OHpCI[CJ'IHTI) BO3MOXXHO€C
BO3HHKHOBCHUC
HACJICJACTBCHHBIX IIPU3HAKOB

BEPOATHOCTH BO3ZHHMKHOBCHM
HaCJICACTBCHHLBIX IIPHU3HAKOB,
CHOCIIJICHHBIX C IIOJIOM, COCTAaBJICHHUC

TEPMUHOB
3. 3aaun Ha ONpeAEIICHUE
BEPOSTHOCTUA BO3HUKHOBEHHUS

10




IFCHOTHUIIMYCCKUX CXCM CKPCIIMBAHMA

HACJICACTBCHHBLIX IIPU3HAKOB,
COCIIJICHHBIX C ITIOJIOM,
COCTAaBJICHUEC I'CHOTHUIIMYCCKHNX
CXEM CKpCHIMBAHUA

Tema 2.10 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocs! uist Tecta
I'enetuka HACJIEJICTBEHHOCTH U 2. Pa3paboTtka rinoccapus 2. I'moccapuii, ¢
yeJioBeKa U3MEHYHUBOCTU 3. Perenue 3ay1ay Ha onpezesieHue OTpe/IeJICHHBIM NEPEYHEM
Onpenensite BO3MOKHOE BEPOSITHOCTA BOBHUKHOBEHUS TEPMUHOB
BO3HUKHOBEHUE HACJIEICTBEHHBIX TPU3HAKOB, 3. 3ajaun Ha onpeeneHue
HACJIEICTBEHHBIX TPU3HAKOB UCIIOJIb3YsI METO/IbI T€HETUKH BEPOSITHOCTA BOSHUKHOBEHUS
YeJI0BEKa, COCTABIICHUE HACJIEICTBEHHBIX IPU3HAKOB,
TFeHOTUITUYECKUX CXEM CKPEIIMBAHUS | UCIIOJb3YSl METO/Ibl TeHETUKHU
4. TToaroTroBKa yCTHBIX COOOIIEHUM C | YEJIOBEKAa, COCTABJICHHE
MIPE3EHTalNEN O HACJIEICTBEHHBIX TEHOTUIIUYECKUX CXEM
3a00JIeBaHUAX YEJIOBEKa CKpeIlIUBaHUS
4. Tlpe3eHTanus u yCTHOE
COOOIIIeHIE, COIIACHO
NIEPEYHIO TEM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bomnpocsl 115t Tecta
3aKOHOMEpPHO | HACNEACTBEHHOCTH U 2. Pemienue 3a1au Ha onpe/ieieHue 2. 3agauu Ha onpeieTICHUE
CTH WU3MEHYUBOCTU TUIIa MyTalluu TIPU Tepeade TUIA MyTallMK TpU riepeaayde
U3MEeHUUBOCT | OnpeAenaTb TUMl MyTalluu pU HACJIeICTBEHHBIX TPU3HAKOB, HACJIEICTBEHHBIX IPU3HAKOB,
u nepenaye HacjaeICTBEHHBIX COCTaBJICHHE T€HOTUITMYECKUX CXEM COCTaBJICHHE T€HOTUITUYECKUX

IPU3HAKOB

CKpeuBaHus (110 rpyIam)

CXEM CKpeluBaHus (1o
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IpyIInam)
Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocs! uist Tecta
Cenexuus HACJIEICTBEHHOCTH U 2. Pa3paboTtka rioccapus 2. I'noccapuii ¢ onpeeneHHbIM
OpPraHU3MOB | U3BMEHYHBOCTHU 3. Pemenue 3aa4 Ha onpeeneHme NepeYHEM TEPMUHOB
OmnpenensiTb BO3MOXHOE BO3MO>KHOT'O BO3HUKHOBEHUS 3. 3agauu Ha onpeneIeHue
BO3HUKHOBEHUE HACJIEICTBEHHBIX MPU3HAKOB 10 BO3MOKHOTO BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB CEJIEKLIMH, COCTABIICHUE HACJICICTBEHHBIX PU3HAKOB 110
TFeHOTUIIMYECKUX CXEM CKPEIIMBAHUS | CEJEKIUH, COCTABICHUE
TE€HOTUIIMYECKHUX CXEM
CKpEIlMBaHUSA
Pa3znen 3 Teopust 3BoIIOLMHU

Pe3yabTaT 00y4yeHus

Oepe’KHOTO OTHOIIIEHUS K OKPYIKAIOIIEH cpejie

AprymMeHTHpOBaTh HEOOXOAMMOCTH COXPaHEHHUSI MHOTOOOPa3Hsi OPraHu3MOB C IIEJTBIO

OueHo4HOE MepoNIPUSITHE
PYO€KHOTI0 (TeMATH4YeCKOI0)

KontponbsHas padota “TeopeTrnueckue aceKThl IBOIIOLMH KU3HU Ha 3emiie”

KOHTPOJIsA
Pe3yabTaTrhl 00y4eHus 10 OueHoyHoe MeponpusATUSA
Tema OueHo4YHbIE CpeCTBA
TEMaM TeKylIero KOHTPOJIst
Tema 3.1 XapaxkTepu3oBaTh 1. ®poHTaNBHBIN OIIPOC 1. IlepeyeHsr BONpOCOB K
Ucropus NPENNOChUIKY U IBMXKyIue | 2. Pa3paboTka n1eHTH BpeMeHH (bpoHTaNBHOMY OIIPOCY
9BOJIFOLIMOHHOT CUJIbI BOBHMKHOBEHUS Pa3BUTHS 3BOJIOLMOHHOIO 2. JlenTta BpemeHu
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0 yYEeHHS MHOT000pa3usi BUJ0B YUYEHUS Pa3BUTHS 3BOJIIOLIMOHHOTO
YUYECHUS
Tewma 3.2 XapaxkTepu3oBaTh 1. ®poHTaNBHBIN OIIPOC 1. IlepeyeHsr BONpOCOB K
Mukpo3BoITHOL MPEANOChUIKY U ABMKyHme | 2. CocTaBieHHUE riaoccapus (bpoHTaNBHOMY OIIPOCY
us CHUJIbI BO3HUKHOBEHUS 2. I'moccapwmii ¢
MHOT000pa3us BUI0B OIPEJEIICHHBIM [TIEPEYHEM
TEPMUHOB
Tema 3.3 XapakTepu3oBaTh 1. OuenuBaemas IUCKycCus 1. ITepeuens BOIIPOCOB K
MakponBoutto1] MPEANOChUIKY U ABMKYyuMe | 2. Pa3paboTtka rioccapus OLICHHUBAEMOM TUCKYCCHH
us CUJIbl BOBHUKHOBEHUS TEPMUHOB 2. I'moccapuii ¢
MHOT000pa3usi BUJ0B OTIpPEJICTICHHBIM MTEPEYHEM
TEPMUHOB
Tewma 3.4 XapaxkTepu3oBaTh 1. ®poHTanBHBIN OIIPOC 1. IlepeyeHs BONpOCOB K
Bo3HukHOBEHH NPEeNnochUIKY U ABxKyue | 2. [loaroToBka u npeacraBieHue | GpOHTAILHOMY OMPOCY

€ ¥ pa3BUTHE

CHJIbI BOGHHMKHOBCHU S

YCTHOTO COOOIIICHUS U JICHTHI

2. JlenTta BpeMeHU

KU3HH Ha MHOT000pa3usi BUI0OB BPEMEHH BO3ZHUKHOBEHHUS U BO3HUKHOBEHUS U
3emie Pa3BUTHUS JKUBOTHOTO U Pa3BUTHUS JKUBOTHOTO U
PacTUTEIBHOTO MUPA PacTUTEIILHOIO MUpPA U
YCTHOE COOOIIEeHHE
Tema 3.5 XapakTepu3oBaTh 1. ®poHTaNBHBIN ONPOC 1. ITepeuens BOIIPOCOB K
[IpoucxoxaeH MPEANOChUIKY U ABMXKYyLME | 2. Pa3paboTka JIEHT BpeMeHU U (GpOHTAILHOMY OIPOCY

e YeJIoBeKa —
aHTPOIOTEeHE3

CHUJIbI BOSHUKHOBEHUS
MHOT000pa3usi BUI0OB

MEHTAJIbHBIX KapT Ha BBIOOD:
“OBOJIOLIMS] COBPEMEHHOIO
yesioBeka”, “Bpems u mytu

2. JlenTa BpeMEHU WIH
MEHTaJIbHas KapTa Ha
BBIOOD U3 MepeyHs
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pacceseHus 4ejJoBeKa Mo
ianere”, “Bansaue
reorpauyecKoit cpeapl Ha
MOp(}OIOTHIO U (PUIUOTIOTHIO
yenoBeka”’, “UemoBeueckne

pacer”’, 00Cy)aeHuE

Pa3znen 4

IKOJIOTrus

Pe3yabTaT 00yueHus

ApryMeHTHpPOBaTh HEOOXOIUMOCTh COXPAaHEHUSI MHOTO00pa3us OPraHU3MOB C LIEJIbIO
Oepe’KHOTO OTHOIIIEHUS K OKPYIKAIOIIEH cpejie

OuenoyHoe meponpusiTue
PYyOexKHOro (TeMaTH4eCKOro)
KOHTPOJIsA

KonTtponbsHas pabota “TeopeTndeckue acmeKThl SKOJIOTUN

PesynbTaThl 00ydeHusi no | OuneHo4HOe MEPONPHUATHSA TEeKYLIEro
Tema OueHovHbIe CpeAcTBA
TeMam KOHTPOJISA
Tema 4.1 OnuceIBaTh CBSI3b MEKIY Tect o skonoruueckum gaxropam u | Bompocs! ans Tecta
DKOJIOTUYECKHUE | OPraHU3MOM U CPEIOM ero cpellaM KU3HHU OPraHU3MOB
bakTopsl 1 oburtaHus
Cpenbl )KU3HU
Tema 4.2 OnuceIBaTh CBSI3b MEKIY 1. CocraBiieHHE CXEM KPYyroBOpoTa 1. Cxembl KpyroBopoTa
[Momynsiuwsi, OpPraHM3MOM U CPEJIOii ero BEIIECTB, UCIOJIb3YSl MaTepUabl BELIECTB, UCIOJIb3YS
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cooO11iecTBa,

oOuTaHus

JIEKLIUU

MaTepuaJibl JICKIUH

DKOCHUCTEMBI YcTaHaBIuBaTh CBA3b 2. PelieHne npakTHKO- 2. IIpaktuko-
CTPYKTYpbI U CBOMCTB OPUEHTUPOBAHHBIX PACUECTHBIX OPUEHTUPOBAHHBIE PACUETHBIC
KOCUCTEM 3aJIaHUi 110 IEPEHOCY BELIECTBA U 3a/1aHus 10 IEPEHOCY
SHEPIUHU B SKOCUCTEMAX C COCTABIICHHUE | BEIIECTBA U SHEPTUU B
TPOPUIECKUX TIETICH U IMHUPAMHU/T HKOCUCTEMAX C COCTABIIEHUE
OMOMAacChl U YHEPTUU TpouyecKux 1enent u
nupamuj OMOMacChl U SHEPTUH

Tema 4.3 OnuceIBaTh CBSI3b MEKIY 1. OnenuBaemas IUCKycCCHs 1. IlepeueHb BOIIPOCOB K

buocdepa - OPraHU3MOM U CPEJOHU €TO 2. Tect OLICHUBAEMOM JIUCKYCCUU

riio0aybHast oOuTaHus 3. Pemienue npakTuko- 2. Bonpocsl 115 Tecta

JKOJIOTMYECKAasi | YCTaHABIMBATh CBSI3b MEXKAY | OPUEHTUPOBAHHBIX pACUETHBIX 3a1ad | 3. [IpakTuko-

cucrema CTpyKTypamu 6uochepsl Ha ONpeesieHUE MIO0IAAN OPUEHTUPOBAHHBIE PACUETHBIC
HACAXKJICHUM 11 CHY>KEHUS 3a/1a4y Ha ONpEJEICHHE
KOHLIEHTPALUH YTJIEKUCIOro ra3a B IJIOIIA/IM HACAXKACHUMN ISt
aTMoc(epe CBOero pernoHa CHIKEHUS KOHILICHTPALIUU
MIPOKUBAHUS YTJIEKHUCIIOTO Ta3a B aTMocdepe

CBOETr0 pETrMOHA MPOKUBAHUS

Tema 4.4 OnuceIBaTh ri100aJIbHBIE U 1. Tect 1. Bomnpocs! 1u1st Tecta

Bnusnue pEruoHaNIbHBIE IKOJOrnYecKue | 2. Pemenne npakTuko- 2. IIpaktuko-

AHTPOIIOTEHHBIX | MIPOOJIEMbI U IIyTH UX OPUEHTUPOBAHHBIX PACUETHBIX OPHEHTUPOBAHHBIE PACUETHBIE

¢dbakTopoB Ha MHUHHUMU3ALUU 3aIaHUM TI0 COXPAHEHUIO ITPUPOIHBIX | 3aJJaHUSI IO COXPAHEHUIO

ouochepy [Ipennarats cniocoObl PECYPCOB CBOErO PETMOHA ITPOKUBAHUS | IPUPOIHBIX PECYPCOB CBOETO

JeNCTBUS 110 OE30MaCHOMY

pPEeruoHa nmpoxKnuBaHus
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MIOBEJICHUIO U CHIDKEHUIO
BJIMSTHUS Y€JI0BEKA Ha
IPUPOJIHYIO CPEIy

Bri6upats mepbl ams
CoXpaHeHUs1 OMOpPa3HOOOpa3us

Tema 4.5
Bausiaue
COIMAJIbHO-
AKOJOTUYECKUX
(dbakTOpOB Ha
310POBbE
yeJioBeKa

HNutepnpernposarts
pe3ynbTaThl IPOBEACHHOTO
OHMOAIKOJIOTNYECKOTO
JKCIIEpUMEHTA C
UCII0JIb30BAaHUEM
KOJIMYECTBEHHBIX METOJIOB

1. OuennBaemasi qUCKyccuUs

2. BoinonHeHus: TPaKTUYECKUX
3aJIaHUU:

“OnpenaeneHre CyTOYHOTO palioHa
MMUTaHus

“Co3/1aHne MHINBUIY AJIbBHON aMSITKH
M0 OPraHU3alUU PALIMOHATILHOMN
bu3nyecKoil aKTUBHOCTH

3. Bemonnenue 1a60paTopHOit paboThI
Ha BEIOOD:

"YMcTBeHHAs pabOTOCIIOCOOHOCTS",
"Brnusinue abuotnueckux pakTopoB Ha
YyesoBeKa (HU3KUE U BBICOKHE
TeMneparypsbl)"

1. Ilepeuens BOIpPOCOB K
OLIEHMBAEMOM JUCKYCCUH
2. 3aaHus NpakKTUYECKUX
pabot

3. Ortuer no 1abopatopHOi
pabote

Pa3znea S

BbuoJiorus B ;KU3HU

PesyabTaT 00y4yeHus

OMOTEXHOJOTMU U T€HETHYECKHUX TEXHOIOT U

AHanu3upoBaTh ITUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBAaHUM B 00J1aCTH
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OuenoyHoe meponpusiTue
PYyOekHOro (TeMaTH4eCKOro)
KOHTPOJIsA

[Ipencrapiienue pe3ynbTaTOB PEMICHUSI KEHCOB (BBICTYIUUIEHUE C MTPE3CHTAIUEHN )
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OueHoyHoe MepoNPUATHA TEKYLIero

Tema Pe3ynbTaThl 00y4eHuUs1 10 TEMaM OuneHovHble cpeacTBa
KOHTPOJISA
Tema 5.1 AHanu3upoBaTh ITUYECKUE aCIIEKTHI | BrIMoaHeHue Kelica Ha aHaIu3 3anaHue Keuca
buorexHoorn | COBpEMEHHBIX UCCIIEI0BAHMI B MH(GOPMALIMU O HAYYHBIX JOCTHKEHUSIX
U B )KU3HU o0yacTi OMOTEXHOJIOTUN U B 00JIaCTH TEHETUYECKUX TEXHOJIOTHH,
Ka)K70T0 TeHETUYECKUX TEXHOJIOT Uil KJIETOYHOW MHKEHEPUH, MUILEBBIX
OMOTEXHOJIOTH
Tema 5.2.1 AHanu3upoBaTh ITUYECKUE aCIIEKTHI |BpINogHEHUE Kelica Ha aHaIu3 3anaHue Keuca
buorexHoorn | COBpEMEHHBIX UCCIIEIOBAHMI B uH(pOpMaIiU O Pa3BUTUHU

U B MEIULIMHE
U papmanuu

001aCTH OMOTEXHOJIOTHHA U
F€HETUYECKUX TEXHOJIOTUI

OMOTEXHOJIOTUI B MEAUIIMHE U (hapMaliu

Tema 5.2.2
buorexuonoru
U U KUBOTHBIE

AHATH3UPOBATH ITHYECKUE aCTICKTHI
COBPEMEHHBIX MCCIICJIOBAHHIA B
00s1acTH OMOTEXHOJIOTUU U
PEHETUYECKUX TEXHOJIOTUI

BrinosiHeHue kelica Ha aHAIU3
uH(pOpMaIuU O Pa3BUTUHU
OMOTEXHOJIOTUH C UCTIOIb30BAaHHEM
KUBOTHBIX, IPUMEHEHUE IPOAYKTOB
OMOTEXHOJIOTUHU B )KU3HU YeJIOBEKa

3amanue Keiica

Tema 5.2.3
buorexuonorun
Y U PaCTCHUSA

AHATM3UPOBATH ITHYSCKUE aCTICKTHI
COBPEMEHHBIX MCCIICJIOBAHHI B
00s1acTH OMOTEXHOJIOTUU U
FEHETUYECKUX TEXHOJIOTUI

BrinosHeHue kerica Ha aHaIu3
uH(pOpMaLIUU O Pa3BUTUHU
OMOTEXHOJIOTUI C UCTIOJIb30BAaHUEM
pacteHui

3amanue Keiica

Tema 5.2.4
buorexuonorn
U B

AHanM3UpOBaTh ITUIECKUE ACTIEKTHI
COBPEMEHHBIX MCCIICIOBAHUI B
00s1acTh OMOTEXHOJIOTUHA U

BrimonHeHue keiica Ha aHaIu3
nH(pOpMaIUU O pa3BUTHH

3amanue Keiica
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HNPOMBIIIICHHO | FTeHETUYECKUX TEXHOIOTUI IPOMBIIIICHHON OMOTEXHOIOTUI

CTH

Tema 5.2.5 AHanu3upoBaTh ITUYECKUE aCIIEKThl | BrInmogHeHue Kelica Ha aHaIu3 3anaHue Keuca
ConumanbHo- COBPEMEHHBIX UCCIIEIOBAHUI B uH(pOpMauu 00 STUYECKUX aCTIEKTax

ITUYECKUE o0jacT OGMOTEXHOJIOTHH U pa3BUTHUSL OMOTEXHOIOTHIA

ACTEKThI TeHETUYECKUX TEXHOJIOTUI

OMOTEXHOJIOTH

i

Pa3nea 6 BbuoskoJioruueckue uccjae 0BaHUsA

Pe3yabTaT 00yueHus

Br1sBAATE INPUYINHHO-CICACTBCHHBIC CBA3HU MCKIY OMOJIOrNYEeCKUMH 06’I)CKTaMI/I,
mpoucccaMu M SIBJICHUSAMU IIYTCM HCCJIC,Z[OBaHI/Iﬁ Ha JKUBBIX 00BEKTax

OueHoyHoe meponpusiTue
pyOe:xxHOro (TeMaTu4eCcKoro)

(BBICTYILJIEHUE C MPE3EHTALMEN )

HpC,Z[CTaBJICHI/IC PE3YJIbTATOB BLIINIOJIHCHWA y‘IC6HO-I/ICCJIC,ZIOBaTCJIBCKI/IX ITPOCKTOB

KOHTPOJIsI
Pe3yabTarhl 00y4eHus mno OueHoyHOEe MEPONIPUATHA TEKYIEro
Tema OueHovHbIE CpeICTBA
TeMaM KOHTPOJIS
Tema 6.1 OnuceiBaTh METOIBI Brinmonnenue nadopatopHbix paboT Ha | OTYET O BBIMOJHEHUH Y4eOHO-
OCHOBHBIE OHMOAKOJIOTHYECKUX BBIOOpP B MUHUTPYIINAX: HCCIIEI0OBATEIBLCKOTO MTPOEKTA
METO/IBI HCCIIeIOBaHUI 1. BausiHue TemnepaTypbl Ha pocTa U
ouoskosorudec | [TnanupoBath (Y3U0JIOTHYECKYIO aKTUBHOCTh
KUX OHMOAKOJIOTHYECKUI JPOKIKEBBIX KJIETOK
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UCCIIEJOBAaHUM | DKCIIEPUMEHT 2. BnusiHue yrieBoJioB Ha pocTa U
(U3MOIOTMUYECKYIO0 aKTUBHOCTh
JPOACGKEBBIX KIIETOK
3. CoyeTaHHOE BIMSIHUE TEMIEPATYPBI
Y YIJIEBOJIOB HA POCTa U
(U3MOIOTMYECKYIO0 AKTUBHOCTb
JPOACGKEBBIX KIIETOK
Tema 6.2 [TpoBoauTh OMO3KONOTMUECKU |BbinonHeHue yueOHo- OTuer 0 BBINOJHEHUH Y4eOHO-
buoskonornue | 3xCepuMeHT HCCJIEI0BATENBCKOrO MPOEKTA Ha MCCJIEI0BATEIBCKOIO MPOEKTA
CKUU [TnanupoBathb BBIOOD:
OKCIIEPUMEHT | OMOIKOJIOTUYECKHM 1. Onenka kagecTBa aTMOCHEpPHOTO
HKCIIEPUMEHT BO3JlyXa
HNHutepnpernposats 2. O1eHKa Ka4yecTBa [M0YB METOJIOM

pe3yIbTaThl IPOBEJAECHHOIO
OMOIKOJIOTUYECKOTO
HKCIIEPUMEHTA C
HCII0JIb30BAaHUEM
KOJIMYECTBEHHBIX METO/0B

¢duToTecCTUpPOBAHUS

3. OneHka KauecTBa BOJI
MOBEPXHOCTHBIX BOJOEMOB I10
OpraHoJIENTUYECKUM U (PU3UKO-
XUMUYECKUM CBOMCTBaM

4. Bnusinue ITAB Ha poct u pa3Butue
CEMSIH BBICIIMX PaCTEHUMN

5. BausiHuE cOneBOro 3arpsi3HeHUs Ha
POCT U pa3BUTHE CEMSIH BBICIINX
pacTeHui
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2. O1leHOYHBIE CPeACTBA MO AucHUuNInHe «buosorus

O1eHOYHBIE MEPOIPUATHS TEKYIIETO KOHTPOJIS (THIIBI):
3ajaHusi, HANPaBJIEHHbIE HA CHCTEMATU3ALMIO U 00001IIeHUE
TeopeTu4YecKoil MHpopMauum:
- 3amoJHEHHE TaOIuI]
- pa3paboTKa JICHThl BpeMEHU
- pazpaboTka riioccapus
- pa3pabOTKa MEHTAJIbHOU KapThI

3agaHus, HanpaBJieHHbIe Ha (JopMUPOBaHHE MU MPOBEPKY 3HAHUIA:
- TecT
- OIICHMBaeMasi TMCKYCCHS
- (pOHTaIBHBIN ONPOC
- 00cCyX/eHue 1o BOIpocam JeKI1H (BCTpedaeTcs y Hac TOJbKO 1 pa3)
- YCTHBIE COOOIIECHUS C MPe3eHTAUeH

3aganus, HanpaBJieHHbIe HA opMUpPOBaHHE MPAKTHYECKUX YMEHHU
1 HAaBBIKOB
- nmabopaTopHas paboTa
- pelieHue 3a7a4
- TPAKTHUKO-OPUEHTUPOBAHHBIE PACUETHBIC 3a/1aHUs
- Kelic Ha aHanmu3 HH(pOpMaLUU
- y4eOHO-UCCIEe0BATENbCKUM MTPOEKT

2.1. OueHouyHble CpeACTBA TeKYNIero KOHTPOJS MO JWCIHHUIINHE
«buojgorus»

Texymuit KOHTPOJb PpE3yJbTATOB OOYYEHUS MOYKHO OCYIIECTBISTH
pPa3JIMYHBIMA METOAAMHU M C MOMOLIBIO Pa3IMYHBIX OLEHOYHBIX cpenacts. llo
IUCLMIUIMHE «buonorus» B KadecTBe CPEACTB TEKYLIErO0  KOHTPOJA
OPUMEHSIOTCS 3aJaHus B TEeCTOBOM (opme; TaOmuIbl; BHU3yalU3alus
TEOPETUYECKOro MaTrepuana B opMmaTe JEHTHl BPEMEHU U MEHTAJBHBIX KapT;
pelIeHNE KEMCOB U Ipyrue OlEHOYHbIE MaTepualibl. Huke nprBeaem npumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3ananus, HanpaBJIeHHbIE HA CUCTEMATU3AIUIO U
000011eHNe TeopeTHYecKoi HHpopManuu

1. 3anojtHeHHe TA0 MBI

Ha3BaHue Tembl buonorus kak Hayka

Pe3y.111>TaT Oﬁy‘leHI/Iﬂ 1o OnuceIBaTh METOJbI UCCJIICJOBAHHNA HA
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TeMe MOJIEKYJISIPHOM U KJIETOYHOM YPOBHE

O01mue KoMIeTeHIN OK 02

®opMyJIMPOBKA 3aJaHUs: 3aM0JHUTE Ta0IuIy “Bkiian yueHbIX B pa3BUTHE
Oouonorun”, ykazaB yueHOT0, BPEMEHHOM Mepro/| padoThl HaJl OTKPHITHEM U
JATe KPATKYIO XapaKTEPUCTUKY OTKPBITHUS, UCIIOIb3Ys MaTEpUa JICKIUH,
y4eOHUKa, UHbIE UICTOYHUKU UH(POPMALUH.

Tabnuna — Bkiiajg ydeHbIX B pa3BUTHE OMOJIOTHH

YueHnbin Bpemennou Kpartkas xapakrepucTuka paboThl y4EHOTO
nepuos

Kputepun onieHMBaHMS 3a1aHUS:

“5” - TabauLa BBIITIOJIHEHA B [TOJIHOM 00BEME

“4” - B X0/1€ 3aMOJIHEHUS TaOIUIBI MaTEpHUall OTPAKEH HE MOJHOCTHIO, UMEIOTCS
HE3HAYUTEIbHbIE HETOYHOCTH, HET0UETHI

“3” - B X0/1€ 3aMOJIHEHUS TaOIUIBI MaTEpHUall OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
3HAYUTENbHbIE HETOUHOCTH, HEJOUYEThI

“2” - Tabnuua otpaxaet MeHee 50% maTepurana Uil HE BBHIIOJHEHA

2. Pa3paboTka JieHTbl BpeMeHHU

HazBaHue TemMbl OHTOreHe3 JXMBOTHBIX 1 YeJIOBEKa
Pe3yabTaTt 00yueHus mno OnwuceIBaTh CTaUM OHTOT€HE3a )KUBOTHBIX U
TeMe YyeJI0BeKa

O0mue KoMIeTeHUN OK 02, OK 04

DopMyJIMPOBKA 3aJaHHUSA: CO3ANUTE JICHTY BPEMEHU, OTPAKAIOLLYIO
ATaIbl OHTOT€HE3a OTIEJIBHOM TPYIIbI )KUBOTHBIX WJIA YEJIOBEKA C KPATKOU
xapakTepucTukoil. HazBanus cramuii JOMKHBI OBITH PACIIONIOXKEHBI B
XPOHOJIOTHYECKOM MOPSAKE, OCHALIEHBI KPATKUM ONMCAHUEM OCHOBHBIX
WU3MEHEHUH, MPUII0KEHbI PUCYHKH. 3aJjaHUE BBIMOIHAETCS B MaJIbIX Ipynmnax (3-
4 4eyoBeKa)
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3. Pa3pa0oTka MEHTAJIbHOI KApPTHI

Ha3Banue TemMbl CrpoeHnue opranuszma
Pe3yabTaTt 00yueHus mno OnuceIBaTh CTPOCHUE U B3aUMOCBSI3b YacTe
TeMe MHOT'OKJIETOYHOT'O OpraHu3Ma
O01mue kKoMNeTeHI M OK 02, OK 04

@opMyTHPOBKAa 3aJaHMS: COCTAaBbT€ MEHTAJbHBIE KapThl IO
Kjaccu(ukanuym TKaHeW, OpraHoOB M CHUCTEM opraHoB. B kapre oTpaszute
0COOEHHOCTH CTpPOeHMS, QYHKIMH 00BEKTOB. BBl MOXKeTe 00BEIUHATh OOBEKTHI
10 BBIMOJIHAEMOMN (PYHKIIMU UM 10 CUCTEME OPTaHOB.

[Tpu BBINOJIHEHNUH CTYJAEHTHI PACMIPEAEIISIIOTCSA Ha MaJible rpymibl (1o 2-3
4yeloBeka).  3ajaHue  SABISETCS  MpOo(ecCHOHATBbHO-OPUEHTHPOBAHHBIM.
CrynenTsl, oOyyatomnecs: npodeccui/CnearTbHOCTA CBSI3aHHOM ¢ 00BEKTOM
u3ydeHus: “Pacrenms” pa3pabaThlBalOT MEHTAJIbHYI0 KapTy IO CTPOCHHUIO
OpraHM3Ma pacTeHHi (TPYIIbl MOXKHO pa3[eNuTh MO OTAENaM pPACTEHUM:
MOXOBHJIHbIE,  IUIAyHOBHUIHBIC,  XBOIIEBUJHBIC,  IMAMOPOTHUKOBUIHBIC,
rOJIOCEMEHHbIE, NOKPBITOCEMEHHBIE). CryneHTsl, oOyyaromuecs
npodeccur/CrnenuarTbHOCTH CBSI3aHHOM ¢ O00BeKTOM wu3ydeHus ‘“KuBoTHbIC”
pa3pabaThiBalOT MEHTAJIBHYIO KapTy IO CTPOEHUIO OpraHu3Ma >KWBOTHBIX
(rpynmbl  MOKHO pa3feNuTh IO THIAM M KJIaccaM >KUBOTHBIX. THIIBIL:
KHUILIEYHOMIOJIOCTHBIE, TUIOCKHE YEpBH, KpYIJble YEpBH, KOJIbYAThIE YEPBH,
MOJUTIOCKH, WwieHncToHorue. Kiaccsl: XpsiieBble pbiObl, JIoNacTenepbie phlObl,
ampuOuM, TpEeCMBIKAIOIIUECS, MNTULBI, Miekonutamomue). CTyaeHTHl,
obyuaroruecs: mpodeccun/CerMaTbHOCTA CBA3aHHOW ¢ OOBEKTOM H3Yy4YCHUS
“YenoBek” pa3pabaThlBalOT MEHTAJIbHYIO KapTy IO CTPOCHHMIO OpraHu3Ma
YelioBeKa.

[Tpu pa3zpaboTke peKOMEHIyeM UCIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIM IPYTrOro MHCTPYMEHTA JUIsl CO3/1aHMsI MEHTAJIbHBIX KapT.

[IpuMep yacTh MEHTaIbHON KapThl:

Cepae4YHO-COCYANCTAA CMCTEMA

nuwesog,

H{eAyAOYHO-KMLIEYHBIA TPAKT

KMILEYHWE ABEHAUATUNEPCTHAA KMLWKA
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Kpurepun onieHMBaHUsSI MEHTAJIBLHON KapThI:
«5» - 8-9 0an0B; «4» - 7 6a710B; «3» - 5 0aJ10B

3 daua 2 das1a 1 6ann

Conepxkanue Nudopmarus Nudopmarus Nudopmarnus

Ipe/icTaBlieHa B Npe/ICTaBlICHa, HO | IIPe/ICTaBlIeHa

MOJIHOM 00beMe UMEIOTCS YaCTUYHO

HETOYHOCTHU
I'pa¢uueckoe | Muorocrynenyara | Muorocrynenuara | [Ipocron
odopmiieHue g KapTa ¢ 1 KapTa «IAay40K»
KapThlI no0aBiIeHHEM

KapTHUHOK, 3HAKOB.

Hcnonb3oBanue

Pa3HbIX IIBETOB Ha

OnpeIeIeHHBIX

BETBSIX.

Jlekcuko- Kapra He Kapra ne Kapta conepxur
rpaMMaTH4YeCcKoe | COACPKUT OMIMOOK | COEPKUT TPYOBIX | TaK MHOTO TPyObIX
odopmiieHue U OTleYaToOK rpaMMaTHYECKUX | TPAMMaTHYECKUX

OLIMOOK WJIH OImuOO0K U

OIEYaToK,
KOTOpBIE OBl
OTBIIEKAJIH
BHUMAaHUE
qUTaTeNs OT
CoZiepKaHus

OTIEYaTOoK, YTO €€
coJiepKaHue
TPYIHO
BOCIIPUHUMAETCSI

4. Pa3paboTka rioccapus

Ha3zBanue TeMbl

OcCHOBHBIE TIOHATHS TCHETUKHU

Pe3yabTat 00yueHus mo

TEME

OnuceIBaTh 3aKOHOMCPHOCTHU HACJIICACTBCHHOCTH
U U3MCHYHNBOCTH

O01mue KoMIeTeHIuN

OK 02
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@ opMyJIMPOBKA 3aJaHUs: COCTABbTE TJI0CCAPUI C ONPEEICHUSIMU 110 TEME
”OCHOBHBIE TIOHATHUS TEHETUKA , UCIIONB3YSl MaTepuabl JIEKIHUA, yaeOHUKH,
CJIOBapH.

IIpuMepHBIi NepeYeHb TEPMHHOB:
AJbTepHATUBHBIE TPU3HAKU
AJtenbHBIE TeHBI
HeannenbHble TeHBI
JIOMUHAHTHBIN TPU3HAK
PeueccuBHbIN TTpU3HaK
['OMO3UTOTHBIN OPraHU3M
['eTepOo3UroTHbIN OpraHnu3m
I'enoTun

denoTun

JlurubpuHoe ckpenBaHue
Yucrasa nuHusg

['ubpun

HacaenactBeHHOCTD
MN3MeHYHBOCTD



2.1.2. 3aganusi, HanpaBJieHHbIe Ha (POPMHUPOBAHUE WJIH TPOBEPKY
3HAHUM

1. POpoHTANBHBIN 0NIPOC
Ha3Banue remMbl Hcropus 3BOIIOLMOHHOTO yYEHUS
Pe3yabTar 00yueHus mo XapakTepu30BaTh NPEANOCHIIKHA U JBUKYIINE
TEMe CWJIbI BO3SHUKHOBEHMSI MHOI000pa3us BUJOB
O01mue koMneTeHI M OK 02, OK 04

IIpumMepHbIi epeYeHb BONMPOCOB K (PPOHTAIBHOMY OIPOCY
1. KakoBbl cuiibHBIE U clla0ble CTOPOHBI CUCTEMBI opraHuieckoro mupa K.
Jlunues?
2. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHS IBOMIOIMOHHON Teopuu K. b.
Jlamapxka.
3. Ilepeuncnute NpeanoChbUIKA BOSHUKHOBEHHUS TApBUHU3MA
4. Tlepeuucnaure OCHOBHBIE MOJOKEHUSI CHHTETUUECKON TEOPUH IBOJIIOIUU

Kpurepun oueHnBanus:

«S5» - OTBET NOJIHBIN, PA3BEPHY THIN

«4» - OTBET AOCTATOYHO MOJIHBINA, HO €ECTh HETOYHOCTH
«3» - OTBET KpaTKUii UK ¢ rpyObIMU OIIMOKAMHU

«2» - OTBET HEBEPHBIN UJIN OTCYTCTBYET

2. IToaroToBKa yCTHBIX COOOIIECHHI € MPe3eHTaAlNeH

Ha3zBanue TeMbl ['eneTrka uenoBeka

OnuchIBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH
Pe3yabTaTt 00yueHus mno Y U3MEHYUBOCTU

Teme OnpeaensiTe BO3MOKHOE€ BO3HUKHOBEHHE
HACJIeICTBEHHBIX PU3HAKOB

O01mue koMNeTeHI MU OK 01, OK 02

@opmMyTHPOBKA 3aJaHNUSA: TIOJITOTOBHTE YCTHOE COOOILIEHNE U MTPE3ECHTALIUIO
00 0OHOM HacleACTBEHHOM 3a00JieBaHUM U3 niepeuHs. PaboTa BeIMOIHSETCS B
napax. B ctpykrype cooOuieHust u mpe3eHTalum HeoOX0AUMO OTPa3UTh:
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7.

. HazBanue 3a0o01eBanus
. Tunuzanus 3a00j1eBaHus

a. A) TeHOMHOE / TEeHHOE / TIOJIMTEHHOE / XPOMOCOMHOE
b. b) ayrocoMHO-TOMHUHAHTHOE / @y TOCOMHO-PEIIECCUBHOE /

COCIIJICHHOC C IIOJIOM

CyuHocTh MyTaluy (Ha KJIETOYHOM YPOBHE)
Kinmanueckue nposiBneHus 3a001eBaHus

YacroTra BCTpeyaeMoCT!
JIlmarnoctuka
Hctounuku nadopMaIium.

IIpumepHbIi NepeyeHb HACJIEACTBEHHBIX 3200/ 1€ BAHUI YeJI0BEKA

Cungpom DHreapMaHa
MyxkoBucIU103

Cunnpom Ilupcona
Cunnpowm [layHna,
Cunnpom Knaitadenbrepa,
Cunnpowm Illepemesckoro-
TepHepa,

Cunapom DaBapjca,

Yek-aucT 11 OLeHKHU Mpe3eHTallu
OueHuTe NPe3eHTAINIO 110 CASTYIONIUM KPUTEPHUSIM:

8. CHHAPOM «KOIIAYbero
KpHUKa

9. CeprnoBUIHOKJIETOYHAS
aHeMus

10.Heitpodubpomaros

11.lanpTOoHU3M

12.'emodumnus

13. ®ennnkeTonypus

DJeMEeHTHI COACPIKaHUA

Hamuuu | OtcyTcTBUE
e

1. TuTynpHBIN Cliang

1.1 | Ha3Banue 3a0oiieBaHus

1.2 | CBenenus 00 aBTOpax

2. JlaHa moytHas TUIU3aIMs 3a00JIeBaHUs

3. IToka3aHna CyIIHOCTb MyTallM1

4. OnucaHbl KIMHAYECKUE TTPOSBICHUS
3a00J1€BaHMs

5. | Yka3ana yacTora BCTPE4aeMOCThb

6. OmnucaHa qUarHoCTUKA

7. | YKkazaHbl HCTOUHHKU UH(POPMAITUU

8. CoOmroeHrne eIMHOrO CTHIIS
IpEe3eHTAIIIU
Marepuain OblI HHTEPECEH

10 | Marepuain ObL1 MoJI€3€H
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IIIkaJjia mepeBoa 0a/UI0B B OTMETKY

12-11 GayioB - «5»

10 - 8 0a)IOB - «4»

7-6 6amioB -«3»

Memnee 6 6anmI0B WK OTCYTCTBUE PAOOTHI - «2»

I[OHOJIHI/ITe.]ILHLIe CBEAcCHUA 1JIf nMpenoaaBaTeJis.

B nensx nzbexanve mOBTOPEHUS TEM MPE3CHTAINMA, TPETI01aBaTEITIo
PEKOMEHAYETCS PaCIPEAECINTh KOHKPETHBIE TEMbI CPEJIA FPYIIN YUALIUXCS.

3. OuennBaemasi IMCKYCCHS

Ha3Banue TeMbl Buocdepa - rmobanbpHast 3koIOrHUECKas cucTeMa

OnuchIBaTh CBA3b MEXKy OPTaHU3MOM U CPENOoit

Pe3yabTat 00yueHusi no ero oOuTaHus

TeMe VYcranaBmmMBaTh CBSI3b MEXKIY CTPYKTypaMH
ounochepsl

O0mue KoMNeTeHUN OK 01, OK 02, OK 07

IIpuMepHbIH TepeYyeHb BONMPOCOB K OLICHMBAEMOM TUCKYCCHU

1. I'moGanbHOE MoTerUIeHHe: MUG WK peadbHOCTh? UTO BaM U3BECTHO O
naHHOM siBjeHuu? Kakue (pakThbl CylecCTBOBaHUS UM OTCYTCTBHUS
rJ1I00QJIbHOTO MOTEIUICHHS] BaM U3BECTHBI?

2. OObsacHUTE, Kakue (HaKTOPbl OTPAHUYMBAIOT PACIIPOCTPAHEHUE KU3HU B
atmocdepe, mutochepe, ruapocdepe.

3. Kak MOXHO 0XapaKkTepHu30BaTh HCTOPUUECKUE HU3MEHEHHSI POJIM YEeTIOBEKa
B Ouocdepe?

4. B 4é€M COCTOUT LIEHHOCTh OXpaHbl OMOpa3Ho00pa3us? YTo NpuBOIUT K
COKpAIIIEHUIO OMOIOrHUecKoro pasHooodpasusa? [louemy st
YEJI0BEUECTBA BAXKHO HE JOMYCTUTh O0CTHEHUS OMOpa3HOOOpa3us?

Kpurepun oneHuBaHus:

«5» — AKTHBHOE yd4acTM€ B JHMCKYCCUM. BBICKa3bIBaHME COOTBETCTBYET
3aJaHHOM  TeMe, XapakTepus3yercsi BBICOKOM  HMH(POPMATUBHOCTBIO U
OPUTMHAIIBHOCTBIO, apTyMEHTHI IOJKPEIUIEHbI YOS AUTEIbHBIMU IIPUMEPAMHU.
«4» - JlocTaTO4HO AaKTMBHOE YydacTHe B JHCKyccud. Jlomyckaercs
HE3HAYNTEIIbHOE OTKIIOHEHUE OT TEMbl JHUCKYCCHM. BbICKa3bIBaHHE HOCHUT
OTYACTU TPUBHAJIBHBIM, TNOBEPXHOCTHBIM XapakTep. He Bce apryMmeHTsl
IOAKPEIJICHBI TPUMEPAMH.
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«3» — IlaccuBHOE ydacTHe B JUCKYCCUM. BBICKa3bIBaHHME XapaKTEpHU3YyeETCs
HU3KOH MH(OPMATUBHOCTBIO, CTEPEOTUIIHOCTBIO, HE OTPaKaeT IOJHOIO
NOHMMAaHUSA TEMbl JMCKYCCHU. APryMeHThl C(HOPMYIHUPOBaHbI aOCTPAKTHO.
[IpuMepb!I OTCYTCTBYIOT.

«2» - TlaccuBHOE ywacTue B JIUCKYCCHH. BbICKa3bIBaHWE HE COOTBETCTBYET
3aJJaHHOW TEME, OTCYTCTBYIOT apI'YMEHTHI B MOJIb3Y KaKOW-TH0O0 TOUKH 3PEHUS.

JonoiHuTEILHBbIE CBEeHNs 1JIf MPenoaaBaTeJis.

Jluckyccuto MoJepupyeT npenojaBareib. B Havae quckyccuu oH 3a7aeT
CITyILIATENSIM HECKOJIBKO KITFOYEBBIX OCTPBIX BOIPOCOB, MOOYK/1asi UX BCTYNHUTh
B 00cyxeHue. Jlanee MOCTENEeHHO B X0/1e JUCKYCCUU 00CYXKIAt0TCS BCE
MOCTaBJICHHBIE BOIIPOCHI, YYACTHUKH BBICKA3bIBAIOT CBOE MHEHHE.

4. O0cy:KkaeHue 1Mo BONnpocaM JIeKIuu

Ha3Banue TemMbl JKu3HEeHHBIN UK KIETKH. MuT03. Meiio3
Pe3yabTat 00yueHus mo XapakTepu30BaTh KU3HEHHBIN [IUKII KIIETKU
TEMe

O0mue KoOMNeTeHUN OK 02, OK 04

IIpumepHbIii NepevyeHb BOMPOCOB ISl 00CY KIEHMSI
Kakune n3MeHeHus B KIETKE MPEIIIECTBYIOT ACICHUIO?
Oxapaktepusyiite (pa3pl MUTO3a U KPATKO PACCKAXKUTE, KaK MPOUCXOIUT
ATOT MpOLECC.
B uem 3akmitouaercst 6MoI0rnyecKoe 3HaYeHue MuTo3a’?
UeM Meii03 oTiIMYaeTcst OT MUTO3a?
B gem 3axmtouaeTcst Gnonornyeckoe 3HaueHne Meno3a’?

N —

wnhkw

5. Tect

Ha3zBanue TeMbI BzaumoneiicTBre reHOB

OnuceiBaTh 3aKOHOMCPHOCTHU HACJIICACTBCHHOCTH

N U3MCHYHNBOCTHU

Pe3yabTar 00yueHus mo
OnpenensaTs BEpOSITHOCTh BOSHUKHOBEHUS

TeMe
HACJIEJICTBEHHBIX MPU3HAKOB MPH PA3THUIHBIX
B3aMMO/JICCTBUSX T€HOB
O01mue kKoMNeTeHI M OK 01, OK 02
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IIpuMep TecTOBOIO 3aJaHUA
K B3auMO1€eMICTBUSIM AJUIEIIBHBIX T€HOB HE OTHOCSIT:
1) smucTas, moMMepurIo, MOAUGUIIUPYIOITIEe NeUCTBHE TEHOB
2) KOOTEepaInio, MHOKECTBEHHBIN ajlIeIn3M
3) CBEpXIOMUHHPOBAHUE, KOMILJIEMEHTAPHOCTh
4) KOTOMUHUPOBAHUE, MPOMEKYTOUYHOE JOMUHUPOBAHHE
[IposiBieHHEe y TE€TEpO3UTOT MPU3HAKOB, ACTEPMUHUPYEMBIX JABYMS
aJesiMU HaOJII01aeTCs MpU:
1) cBepX1IOMHUHUPOBAHUU
2) snucTase
3) KOJOMUHUPOBAHUU
4) onuMmepuu
HacnegoBanue  4yerBepTod  Ipynmbl  KpPOBH  OTHOCAT K THILY
B3aUMOJICHUCTBUA:
1) KoIOMUHUPOBAHUE
2) CBEpXIOMUHHUPOBAHUE
3) noyiHOE JOMHHHUPOBAaHUE
4) npomMeKyTOYHOE JOMUHUPOBAHHE
HacnenoBanve MMHIIWIIIOBOM OKPAackW y KpPOJIMKOB KOHTPOJIMPYETCS
Tpems amensmu: A,a u ah. Kaxnas ocoOb sBISETCS HOCUTENIEM TOJIBKO
JBYX U3 HUX. DTO MPUMED:
1) KOMILJIEMEHTapHOCTH
2) KooTepaiuu
3) MHOKECTBEHHOTO aJIeJIN3Ma
4) nonumepun
[TosiBnenne HOBOOOpa30BaHW MpPH COBMECTHOM JIEHCTBUU JIBYX
JOMUHAHTHBIX HEAJJICbHBIX T'E€HOB, KOrJla B TOMO3MIOTHOM WJU B
TeTepO3UTOTHOM COCTOSIHUM Pa3BUBAETCS HOBBIM NMPU3HAK, HAOII01aeTCs
npu:
1) KOMIIEMEHTapHOCTH
2) Koomepaiuu
3) NOJIHOM JOMUHUPOBAHUU
4) nercTBUM reHOB-MOJIU(PUKATOPOB
Ecim oavH JOMHMHAHTHBIA T€H NOAABISET JEUCTBUE APYroro
JOMUHAHTHOTO T€Ha, TO - 3TO IPUMED:
1) perieccuBHOTO ANIUCTA3A
2) nonuMepHuu
3) IOMHUHAHTHOTO AIKCTa3a
4) MHO>XECTBEHHOTO aJllIeJIu3Ma
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Howmep Bompoca [IpaBUIbHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3aganusi, HampaBJieHHble Ha ¢opMHpPOBaAHHE YMEHUN M
HABBIKOB

1. JlaGopaTopHas padora

[Tpy u3yyeHnHn AUCUHUIUIMHBI “‘BHONOrUsS” NpPEeayCMOTPEHO BBIITOJIHEHHUE
71a00paTOpHBIX PadOT:

Tema 1.3. buosornyecku BaKHble XHUMHYECKHE COCAUHEHMS:
Jlabopatopuas pabora “Omnpenenenue ButamuiHa C B TPOIyKTax MHUTAHUS ;
Jlabopatopnas pabota «I ' uapoduibHO-THIPOPOOHBIE CBOMCTBA JIUITHIOBY.

Tema 1.4. CTpyKTYpHO-QYHKUMOHAJIBbHAS OPraHU3ALMA KJIETOK:
JlaGoparopHas pabota «CTpoeHue KIETKU (pacTeHUs, XUBOTHbBIE, TpHUOBI) U
KJIETOYHbIE BKJIFOUEHHSI (kpaxmar, KapOTHUHOMU/IBI, XJIOPOILJIACTHI,
XpoMoruiacTel)y;  JlabopatopHass pabota «lIpoHumlaemocts  MeMOpaHBI
(TUTa3MoIU3, IETIa3MOJIN3 ).

Tema 4.5. BausiHue COUMAIBHO-IKOJOTHYECKHUX (PAKTOPOB HA
310poBbe 4esnoBeka: JlabopatopHas pabora Ha BbIOOp: «YMCTBEHHas
paboTocrnocoOHOCTE» win «BnusHue abmornyeckux (PakTOpoB HA YEIOBEKa
(HM3KHE U BBICOKHE TEMITEPATYPHI)»

Tema 6.1. OcHOBHBIE MeTOABI OMOIKOJIOTMYECKUX HCCJIeI0BAHNI

JlaGoparopHass pabotra Ha BbIOOp TO MHUHHM Trpynnam: «BriusHue
TEMIEPATypbl HA pocTa U (PU3HOIOTHUECKYIO0 aKTUBHOCTh JAPOKIKEBBIX KIETOK);
«BnusHue yriaeBonoB Ha pocTa U (PU3NOJOTUYECKYIO0 aKTUBHOCTD JIPOMKIKEBBIX
KJeTok»; «CoueTaHHOE BIIMSHHE TEMIIepaTypbl M YTIJIEBOJAOB Ha poOCTa H
(U3HOIOTUYECKYIO aKTUBHOCTH JIPOXIKEBBIX KIETOK

ObOopynoBanmne Jadoparopud M Ppado4Yux MecT JadopaTopum:
MUKpPOCKOIIbI, CEKYHJIOMEP, TOHOMETp, JlabopaTopHas mnocyaa (IpoOupkw,
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MIOJICTABKH JIJIS1 IPOOMPOK, MUHIIETHI, TIECOK, CTYTKHU C TIECTHKAMH, TIPEIMETHBIE
U TIOKPOBHBIE CTEKJIa, CTEKJSHHBIC TMaJOYKH, TMPETapOBATbHBIC UTJIBI,
dbunpTpoBanbHas Oymara (candeTku), CTakaHbl) TUNEPTOHUYECKHA PacTBOP
xjopuaa Hatpusi, 3%-HbI pacTBOp MEpPOKCHIA BOAOPOJA, PacTBOp ioja B
HOMMCTOM KajWH, TIWIEPUH, KIyOHW KapTodens, JUCT dJI0JeH KaHAICKOH,
wioA psOUHBI OOBIKHOBEHHOM (psAOMHBI WM TOMAaTa), JyK pemyaThii,
pa3BEJCHHBIE B BOJIE JIPOXIKH ).

[TpuBenem npumep 1adopaTopHO padOTHI

Ha3Banue TeMbl CrpykTypHO-QyHKIHOHATbHAS OpraHu3alus
KJIETOK

Paznuuarts CYIICCTBCHHLIC IIPU3HAKN CTPOCHUSA

KJIETOK OPTaHU3MOB Pa3HbIX LIAPCTB KUBOM
Pe3yabTar 00yueHust mo

ene PUPOJIbI
TeM
[TpoBouTh HAOMIOACHUE KIETOYHBIX CTPYKTYP U
UX U3MEHEHUH C MOMOIIBI0 MUKPOCKOIA
O0mue KoMNeTeHUN OK 01, OK 02, OK 04

JlabopatopHas pabora «CTpoeHHE paCTUTEIHHOM, KUBOTHOU, TPHOHON KIICTKI)

Llenb paboThI: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBATh
UX O/ MUKPOCKOTIOM, HAXOJIUTh OCOOCHHOCTH CTPOCHHUS KJIETOK Pa3IUYHbIX
OpPraHU3MOB, CPAaBHUBATh UX MEXIY COOOM.

1.Boopocskl Juid Jommycka K 1a00paTopHOU padoTe.

1. Ha3zoBuTEe OCHOBHBIE YAaCTH MUKPOCKOIIA U OMUIINTE UX (PYHKIIUH.
2. Yto Takoe mpeaMeTHOE U TIOKPOBHOE cTekiaa? JlJis 4ero OHu HyKHbI?
3. Ilepeuncnure OCHOBHBIE MTpaBuiia pabOTHl C MUKPOCKOIIOM.

2.I11lpoBeJieHHE OIBITOB

O6opynoBanue u rocyaa Marepuanbl U peaKkTUBbI

. MuKpOCKOTIIBI 1.Bona

. [IpenMeTHBIC U MOKPOBHBIE CTEKIIA 2. PasBejieHHbIE B BOJIE JPOXKIKU

. CTeK/IsIHHBIE MATIOYKU 3. JIyk pernyartslii

. CrakaHbI

. GunbTpoBanpHas Oymara (canderka)

NN | B |WIN|—

. CTepunpHBIN HINaTeah
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AJTOpUTM NpOBeeHUs PaOOTHI

BOHpOCBI " 3aJaHusA

o 1. U3y4yenmue crpoeHust
PACTUTEJBHOH KJIETKHU
1.1. CHATH ¢ BHYTpEHHEN IOBEPXHOCTH
MSCHCTOM YEIIyH JIYKOBHIIBI TOHKYIO
IJIEHKY — IUAEPMY;
e 1.2. [IoMeCTUTh KyCOYEK IUICPMBbI
Ha MPEJIMETHOE CTEKJIO B KAIUTIO
BOJbL;
e 1.3. HakpbITh 00BEKT MTOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpeTh KIETKHU SMUAEPMBI
M0/ Pa3JIMYHbIM YBETUUEHUEM
MUKpPOCKOIIa

Omnpenenure GopMy KIETOK,

e Haiinure sapo, BakyoJiu,
000JI0YKYy KIIETKH.

e 3apucyiiTe HECKOJIbKO KJIETOK
AMHUAEPMBbI, 0003HAYHB HA
PHUCYHKE: IUTOTIA3MY, SIAPO,
BaKyOJIH, 000JIOUKY KJIETKH

2. U3y4eHue CTPOCHHUS »KMBOTHOM
KJIETKH

2.1. IIpoBecTH CTEpUIIBHBIM IIIATEIEM C
JIETKMM HaKUMOM 110 HEOY WJIU 110
JIECHAM;

2.2. HaHecTu KamnenbKy CIIOHBI Ha
IPEIMETHOE CTEKIIO M HAKPBITh €€
OKPOBHBIM CTEKJIOM;

2.3. PaccmoTpeTs npenapat npu 00JIbIIIOM
YBEJIMUYEHUH C IPUKPBITON quadparmoit
KOHJIEHCATOPA.

PaccMoTpuTe Ha KOHUMKE IIIATENS B
KareJIbKe CIIFOHBI CIYIICHHbIE
KJIETKH SIUATETUS
PaccMmoTpuTte Ha npenapate
OTJIETIbHBIE KPYIIHbIE TUIOCKHE
KJIETKU HETIPABUILHON (POPMBI.
Bonbiias 4acTh KIETOK MEPTBBIE,
M03TOMY B HUX XOPOIIO 3aMETHO
A1IPO.
e 3apucyiTe HECKOJIbKO KJIETOK,
0003HAYbTE AIPO U
LUTOILIA3MY.

3. U3y4eHue CTPOCHHUS KJIETKH
ApoxKel (rpudbI)

3.1. [loMecTUTh CTEKJIIHHON Nal04YKOM
KaIlTI0 pacTBOpa C JIPOKKaMHU Ha
MIPEAMETHOE CTEKJIO;

3.2. HakphbITh €€ MOKPOBHBIM CTEKJIOM.
Ecnu ecTh U3MMILIKY KUJIKOCTH, yIATTUTE
ee C TOMOIIbI0 PUIBTPOBAIBLHON OymMaru
(candetkn);

3.3. PaccMmoTtpeTh npenapat noj

Haiinure npoxoKeByro KIETKY,
paccMoTpeTh ee hopMy U
OTJIETIbHBIE YaCTH.

3apucyiiTe HECKOJIBKO KJIETOK,
cAenanTe NOAIMUCH.
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MHUKPOCKOIIOM

HToroBasi KOHTPOJAbHAA YACTh JA00PATOPHOI PA0OTHI (BBINOJIHUTD
NUCbMEHHO):
1. M3 kakux OCHOBHBIX YacTEeW COCTOUT Jit00as KieTka?
2. Yro o611ero nMeeTcsi B CTPOCHUH PACTUTEIbHON U )KMBOTHOM KIIETOK?
3. UeM paznuyaroTCs 3TU KJIETKU?
4. YeM 00OBACHHUTD, YTO, Oy1yUH YCTPOCHHBIMHU 110 €IMHOMY IUIAHY, KJIETKA
BeChbMa pa3HO0Opa3HbI 1o hopMe U pazMepam?
2. [IpakTHKO-0pPHEHTHPOBAHHbIE PACUYETHbIE 3aJaHUS

Ha3BaHue TeMbl HOHYJ'IHHI/IH, COO6HICCTB8,, OKOCHUCTCMBI

OnuceIBaTh CBA3b MCKY OpraHu3MOM U CpCI[Oﬁ

Pe3yabTart 00yueHus mno ero oOuTaHus

TeMe VYcraHaBiaMBaTh CBSA3b CTPYKTYPHI U CBOMCTB
9KOCHCTEM

O01mue xKoMNneTeHI M OK 01, OK 02, OK 07

Haszpanue 3amanus: Pacuer cpoka ucuyepnaHus NIPUPOAHBIX pecypcoB

@abyna: Pa3Burue uenmoBeuecKoro oOIIeCTBa HEBO3MOXXHO 0e3
B3aMMOJEUCTBUA C NOpUPONOM. Jl0 HEKOTOpOro BpPEMEHHM OTPULIATEIIbHBIE
MOCIEACTBUSA ~ XO3SMCTBEHHOM W WMHOW  JICSITEIBHOCTHM  YEJIOBEKa
KOMIIEHCHPOBAIA CIIOCOOHOCTBHIO MPUPOIHBIX CUCTEM K CAMOBOCCTaHOBJIECHUIO.
Ho x cepenuHe nBannaTtoro CTOJETHS CHUTYyalMs U3MEHWJIACH: OKPYKArOIas
NPUPOJHAS Cpela YK€ HE B COCTOSSHUM KOMIICHCUPOBATh IOJHOCTBIO
MOCJEACTBUA BO3ACHCTBHUS pOCTAa YHUCICHHOCTH JIFOAEH W PaclIUpEHUs
MIPOU3BOJICTBA. 3arpsA3HEHbl BOJA, BO3AYX, PACTEHHUsA, BBINAAAIOT KUCIOTHBIC
JOK]IM, SPO3Hs BEIBOJUT MOYBBI M CEIbCKOXO3SIICTBEHHOTO 000POTa, MOJISIPHbIE
JbJbI TAIOT M3-32 MOTEIUICHUS KJIMMAaTa, UCYE3al0T MHOTHE BUIbI )KUBOTHBIX U
pacTeHuid, HaceleHHEe NPUOOpeTaeT XpOHUYECKHe 3a00JIeBaHUs, pPACTET
cMepTHOCTh. CyIIECTBYIOIIME CEeHYac HMHTEHCHBHOCTb AHTPOIOTE€HHOTO
BO3JIEUCTBH BEAET HAIY IUIAHETY K UCTOLIEHUIO U IETPaJalvH.

3amanue: OueHUTE CpPOK MCUEpIAaHUs NPHUPOJHOIO pecypca, €cCiH
U3BECTEH YPOBEHb OOBIYM pecypca B TEKYIIEM roly, a HOTpeOIeHHEe PeCypcoB
B TOCJTEAYyIOUMe rojbl OyIeT Bo3pacTaTh C 3aJaHHOM CKOPOCTBIO MPUPOCTa
eXkerojiHoro norpedaeHus. Kakoil mpupoaHbli pecypc MMEET CaMbIi JIONTUi
CPOK MCUYEPIIAEMOCTH U KaKOW — HAUMEHBIIINI?

HNudopmanus, HeoOXoaumast 1Sl peleHHs

Tabmwna 1
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Pecypc 3anac pecypca | JloOGwrua pecypca | IIpupocTt oobema
Q, muipa. T q, MJIpA T /TON noTpeOIeHUsI
pecypca TP, % B
roJt
KameHnHslii yrosap 6800 3.9 2
[TpupoHbIii ra3 280 1,7 1,5
Hedtn 250 3,5 2
Keneszo 12000 0,79 2,5
docdop 40 0,023 1,8
Menn 0,60 0,008 1,7
[{uuk 0,24 0,006 1,3
CauHeln 0,15 0,004 2,2
ATIOMUHUA 12 0,016 1,6
VYpan 300 0,2 2
Jns  pacyeta  BOCHOJB30BaThbCcsl  (OPMYJIOH  CyMMBI  YJICHOB

reOMETPUYECKOU IPOIPECCUN

TP |\
1+—|—-1)-
100) ) d

TP
100

psana

rane Q — 3amac pecypcoB, q — rojomas noObrua pecypca, TP — mpupoct
norpebieHus pecypea, t — 4uco JeT.

HOFapI/I(l)MI/IpOBaHI/Ie BBIpAXKCHUA IJIA Q AacT CICAYHOUIYIO CI)OpMYJ'Iy JJIA
pacueTa Cpoka ucuepnaHus pecypca
Q-TP | 4
(= q -100 @)
ln(1+2)

100

In

3. Pemnenue 3agau

35



Ha3BaHue TeMbl 3aKOHOMCpHOCTI/I HaCJICAOBaHUA

OmnuchIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Y U3MEHYHUBOCTHU
Pe3yabTat 00yueHus mno Onpenensate BEpOSTHOCTh BOSHUKHOBEHUS
TeMe HACJIEJICTBEHHBIX TPU3HAKOB PU MOHO-, AH-,
MOJINTUOPUTHOM U aHATU3UPYIOIIEM
CKpELIMBaHUU

O0mue KoMNeTeHUN OK 02, OK 04

(DOPMYJ'II/IPOBKa 3aJlaHMs: pCIINTC 3aJa4r, COCTABUB CXCMbI CKPCIIMBAHU

3amaHue sABISETCS NPO(ECCUOHATBbHO-OPUEHTUPOBAHHBIM. 3aJauu Jis
CTYJICHTOB TMOJOUPAIOTCS B COOTBETCTBHHM C OOBEKTOM H3yueHwus ‘‘Pactenus’,
“Kuotnsie” nn “Yenosek™.
[Tpumep 3a1a4y TUIS CTYJICHTOB, oOyuJaroluecs
npodeccuu/CnenalbHOCTH CBSI3aHHON ¢ 00BeKTOM n3ydeHus “Uemosek”:
3amaua 1. YV yenoBeka aibOMHU3M M CIIOCOOHOCTH MPEUMYILECTBEHHO
BJIAJETh JIEBOU PYKOH — pELIECCUBHBIE TPU3HAKH, HACIIEIYIOLIMECS HE3aBUCHUMO.
KakoBbl T€HOTHUIBI POAMUTENIEW C HOPMAJIbHOM NMUIMEHTALMEN W BIIAJICIOLIUX
paBOM PYKOH, €CIIM Y HUX POJMIICS peOCHOK anbOMHOC U JieBIa?
3amaua 2. Y 4yeymoBeka NPaBOPYKOCTh JTOMUHUPYET HaJ JIEBOPYKOCTHIO,
Kaperiaa3ocTb Haja ToiyOorna3octero. ['osyOornasplii mpaBila >KEHWUJICS Ha
Kaperja3son mpasmie. Y HUX POAWIOCH JBOE AETEHM — Kaperjasbld JIEBIIA U
roiayoornassiii npasma. OT BTOporo Opaka 3TOro K€ MYXYMHBI C Kaperyia3zon
IIPaBUIOW POAWIOCH JEBATH KaperjasblX JAETeH, OKA3aBILMXCS IIpaBLIaMHU.
Onpenennuts TeHOTUIIBI MY>KUMHBI U 00EUX KEHILHUH.
3anauva 3. Y [letu u Camu kapue riasa, a y uX cecTpbl Maiu — roiayOsie.
Mawma 3THux feteil romyOornasas, XoTs €€ pOJUTENH UMENH Kapue ria3a. Kakoi
npu3Hak gqomuHupyetr? Kakoil user a3 y namnbel? Hanummre reHoTHnbl BCex
NEPEUNCIECHHBIX JIHLI.

Kpurepun onennBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomy1ieHa ojHa omuoka

“3” - momymieHsl 2 OMIMOKU

“2” nomymeHsl 3 u 6osee omubOK WK paboTa HE BHITIOTHEHA

4. Keiic Ha aHa1u3 HHpoOpMaIMHU
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Ha3BaHue TeMbI buotexHonoruu B MeIUIIMHE U (hapMaliuu

AHanu3npoBaTh ITUYECKUE ACTIEKTHI
Pe3yabTat 00yueHus no .

COBPEMEHHBIX UCCIIEIOBAaHU B 00JIaCTH
TeMe .
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOIOT Uit

O0mue KoMNeTeHUN OK 01, OK 02, OK 04

Kelicbl HCIONB3YIOTCS B KAYECTBE OLIEHOYHOTO MEPONPUSATHS B pa3aeie S
“bHo0orus B )KU3HU, KOTOPBIN SIBJSETCS MPUKIAJIHBIM MOJIYJIEM U COCTOMUT U3
nByx yacteil. Tema 5.17 “BHOTEXHOIOTMM B KM3HM KaXKAOTO HU3Yy4arOTCs
HE3aBUCUMO OT mpodeccuit/cnenuaibHocTell 00yJyarommxcs, TeMa 2 sSBIsSeTCs
npodeCCUOHAILHO HAIMPABJICHHOWM MW MOJAOUPAIOTCS B  3aBUCUMOCTH H
npodecCUOHAILHON HAaMPaBICHHOCTH.

[TpuBenem npumep keiica k Teme 5.2.1. “buorexHonoruu B MEAUIIMHE U
bapmarmn’”

DopMyIMpOBKa 3aJaHHUS:

buotexHonmoruss — KOMIUIEKCHAsl HayKa, HalpaBJICHHAass Ha IMOJIYy4YCHHE
I[EJICBOTO MPOAYKTA, C TIOMOIIEI0 OMO0OBEKTOB MUKPOOHOTO, PACTUTEILHOTO U
YKUBOTHOT'O MPOUCXOKICHUS.

MenuinHackass OMOTEXHOJIOTHSI — OTpacilb, I1e7h KOTOPOW CO37aHue
JTUATHOCTUYECKHUX, MPOPUIAKTUICCKUX U JICYCOHBIX MPENapaToB, OHA H3ydaeT
BO3MOXHOCTH  MCIIOJIb30BAHUSI ~ MHUKPOOPraHW3MOB, i1  TOJyYEHHS
aMUHOKHCJIOT, BATAMHUHOB, (DEpPMEHTOB, aHTUOMOTHUKOB, OPTaHUYECKUX KUCIIOT.

CaxapHbiii guabeT — 910 3a00j1eBaHre OOMEHa BEIIECTB, MPU KOTOPOM B
OpraHu3Me HE XBaTAa€T MHCYJIMHA, 4 B KPOBH IMOBBIIIAETCS COJICPKAHUE caxapa.
Conepxanue caxapa B KpPOBH  HEOOXOAMMO  JUIsi  HOPMAJbHOIO
(G YHKITMOHUPOBAHUS KJIETOK. NHucynuH, KOTOpPBIN BbIpaOaThIBaeT
MO/KEITy TI0YHAs JKelle3a, 00eCTIeYrnBaeT MPOHUKHOBEHHUE TIFOKO3bI B KJIETKU, HO
WHOTJIa TIPOUCXOAHUT COOM BBIPAOOTKM WMHCYJWHA W KJIETKA HE TMOJIy4aeT
HEOOXOJMMOT0 THUTAHUS, a caxap HAKAIUIMBAETCS B KPOBH. DTO TPHBOJIUT K
BO3HMKHOBEHHUIO CaxapHOro amabera pas3HbIX THIIOB, OJMH W3 KOTOPHIX
SBISIETCS  HMHCYJIWHO3aBUCHMBbIM. [Ipu Takom Tume caxapHoro pauabera
3a00JICBIINI TOJDKEH BCIO )KM3Hb BBOJUTH C€0€ MHBEKITUY WHCYJIMHA.

[To nmanubiM cratuctvkd, B 2014 r. KomnuecTBo OOJBHBIX CaXapHBIM
nuaberoB B Poccuiickoit ¢enepanun cocraBuio 387 miaH 4enoBek. Ilo
HEKOTOPBIM JaHHBIM 3Ta IUdpa Kaxkablid roj yBeJIMuuBaeTcsa Ha 5%.

3ajaHue: HalguTe W NPOAHAIM3UPYWTE Ppa3WYHbIE HUCTOYHUKHU
nHpopManmu (HaydyHas W ydeOHO-Hay4yHas JMTeparypa, CpeIcTBa MacCOBOM
uHpopmaruu, cetb MHTEpHET U Jpyrue) nmo Teme keiica. OTBEThTE Ha BOIPOC
Ha OCHOBE HalICHHBIX JaHHBIX: C 4eM CBs3aH POCT 3a00JI€BAEMOCTH CaXapHbIM
JIMabeToOM CpelH B3pOCIIOro HacesieHHs U oMmoJioxkeHue 3aboneBanusi? Kakue
MephI MPOGUIAKTUKH CaXapHOTO AruabeTa MOXKHO peain30BaTh B MTOBCEAHEBHOM
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JKU3HU KaAXKIOMY U3 Hac? Kak Pa3BUBAJIOCH IIPOU3BOACTBO HHCYJIMHA U C
KaKMMH 3THYCCKMMHU HOPMaMHU IIpHU 3TOM CTAJIKHBAJIUCh y‘leHBIC?

[loaroToBhTE YyCTHOE COOOIIEHHWE C TpE3eHTAIMel, B KOTOPOM
HEO0OXOMMO OTPA3UTh:

1. CaxapHblil TuabeT — NPUYUHBI, CAMIITOMBI, AMATHOCTHUKA U JICUCHUE;

2. PacmpocTpaHeHHOCTh caxapHOro nuabeTra Cpelu HaceleHUs CBOETO
pervoHa 3a IMOCJIEJHUE TPHU roja, MpOoaHATM3UPOBAB HAYUYHbIE MyONHUKAIMH U
CTATUCTUYECKYIO OTYETHOCTD (B TOM UHMCIie OTYEThI ['ocyJapCTBEHHOTO peecTpa
caxapHoro jauadera);

3. PacnpocTpaHeHHOCTh caxapHOTO Jua0eTa Cpead HaceleHUs
Poccuiickoii deneparuu 3a nocieAHue TPU roAa, MPOAHAIM3UPOBAB HAyUYHbIE
nyOJUKalMM M CTATUCTUYECKYI0 OTYETHOCTh (B TOM YHCIIE€ OTYEThI
["ocynapcTBEHHOIO peecTpa caxapHoro nquadera);

4. TlpenmonaraemMple MPUYHHBI U3MEHEHHs 3a00JIEBAEMOCTH CaxapHbIM
JIrabeToM U MX 000CHOBAHUE;

5. Bo3aMosxHbIE TPOGUITAKTHUECKUE MEPOTIPHUITHS;

4. MeTo/1bl IOTy4YEeHUS UHCYIINHA;

5. Otpa3uTe 3TUYECKHE aCMEeKThl WCIOJb30BaHUs OMOTEXHOJIOTUN MpHU
POM3BOJICTBE UHCYJIMHA.

JI1st co3maHms KaYeCTBEHHOM Mpe3eHTAIIMH HEO0X0IMMO COOIIOIATh PSIJT
TpeOOBaHUM:

Oo6mue 1. Tlpe3eHTanms 10pKHA HAYMHATHCS C TUTYJIBHOTO Claiiia,

TpeOoBaHUS IJIe yKa3bIBaeTCs TeMa, CBEICHUS 00 aBTOpE U T.I1.

2. Ha cnaiimax Heo6X0IUMO pa3MeniaTh TOIBKO TE€3HCHI,
KITFOYEBBIE CJI0BA, TpauuecKue MaTepualbl (CXeMBbl,
PUCYHKH, TaOIUIBL, (POTO U T.I1.).

3. Hcnonp3oBaTh eAMHBIN CTUITH O)OpPMIICHUS.

4. KomnyecTBO ClIaiiIoB MOJHDKHO OBITH JOCTATOYHBIM JUIS
PacKpBITHS TeMBI, HO HE Oosiee 20-Tu.

Hpudts 1. Cnenyer UCIIOJIb30BaTh CTaHJapTHEIE, LIMPOKO
pacnpocTpaHeHHbie TpUdTHI, Takue kKak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

2. Pazmep mpudra 1y 3arosioBKOB — He MeHee 24, i
uHdopMmaiuu He MmeHee 18.

3. He pexomenayercs UCHOJIb30BaTh pa3HbIE TUIIbI IPUQPTOB
B OJIHOM MIPE3EHTAlUU.

4. Jlns BblAeneHUs HMHPOPMALUU CJEAYeT HCIOJIb30BaTh

38




KUPHBIA PUPT, KypPCUB UITU TTOTYEPKUBAHUE.
He 3moynoTtpe6ssath mponucHbIMU OyKBaMH.

don

XKenareapbHO HCHOJB30BaTh OJHOTOHHBIM (POH HESPKUX
[IACTEJIbHBIX TOHOB.
Jnist hoHa MPeANOYTUTETBHBI XOJI0HbIE TOHA.

Ucnons3oBanue
BeTa

Ha oxHoM cnaiiie pekoMeHayeTcsl CIOoIb30BaTh He Oosiee
3-x mBeToB: oauH s GoHA, OJAWH JUIsl 3aT0JIOBKA, OJUH
JUUTSL TEKCTA.

Jlst poHa ¥ TEKCTa UCTIOIB30BaTh KOHTPACTHBIE IIBETA.

IIpencraBienne
uHbOopMauu

PexomeHnnyeTcs  HMCHONB30BaThb  KOPOTKHE  CJIOBA U
IIPEUIOKEHHUS.

MuHUMU3UPOBATh KOJWUYECTBO IMPEAJIOTrOB, HAPEUYUH,
IIpUJIaraTeIbHbIX.

3aroyioBKM JOJOKHBI IPUBJIEKATh BHUMAHUE Ay IUTOPHH.

Ob6bem
uHbOopMauu

He crout 3amojHATH OAHNH cnay”m CJIIUIIKOM OOJBIINM

o0beMOM HMH(pOpMAIUU: JIOAHM MOTYT E€AMHOBPEMEHHO
3allOMHUTH He 0oJjiee Tpex (pakToB, BHIBOJIOB, ONPEACTICHHIA.

5. Y4eOHo-uccIea0BaTeNbCKUH TPOEKT

Ha3zBanue TeMbl

bunoskonornyeckui IKCIEpUMEHT

Pe3yabTat 00yueHus no

[IpoBOIUTH GMOKOIOTMUECKHI SKCIEPUMEHT
[TnannpoBaTh OMOAKOIOTUYECKUN IKCIIEPUMEHT
HNuTepnpeTupoBaTh pe3yibTaThl IPOBEIEHHOTO

TeMe
OMO3KOJIOTHYECKOT0 IKCIIEPUMEHTA C
VCTI0JIL30BaHNEM KOJIMYECTBEHHBIX METOIOB
O01mue xKoMNneTeHI MU OK 01, OK 02, OK 04, OK 07

Y4eOHO-HCCeI0BATEIbCKII MPOEKT SIBISETCS OCHOBHBIM CIIOCOOOM
OLICHKH pe3yJbTaTOB OOyueHUs, CPOPMHUPOBAHHBIX Y OOYYAIOIIUXCS B XOJHE
ocBoeHus pazzena 6 “buoskonornyeckue ucciaeqoBaHus .

Cpenu pa3nMyYHBIX TEXHOJOTHH MpPOEKTHOEe oOydeHue o0janaer psaoM

PEUMYILECTB:

MO3BOJIAET  OOydYalomiemycsi  CaMOCTOATEIbHO  (TIpH

KOHCYJIbTATUBHOM TOJAJIEPKKE TMperofaBaTesi) AJ0ObIBaTh 3HAHUs, padoTas ¢
MHOTOYHUCJICHHBIMA MCTOYHMKAMU MH(}OpManuu, npudopamMu U 1a60paTOPHBIM
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000pyZ0BaHUEM, U OJHOBPEMEHHO B JIEJIOBOM OOILEHUHU C OJHOTPYNIIHUKAMHU
pa3BUBaTh KOMMYHUKAaTUBHbIE YMEHUS U HAaBBIKU.

Jnis  y4eOHO-HCCIeIOBAaTEeNIbCKOTO MPOEKTa B paMKax OHOJIOTHH
HamOoJIee ONMTHUMAaNIbHA TPYIIoBast popmMa paboThl HAl TPOESKTOM.

Tembl yueOHO-MCCIIEOBATEIBLCKOTO MPOEKTa, MPHUBEACHHBIE HUXKE,
SBJIAIOTCS PUMEPHBIMU M MOTYT OBITh MOJCPHU3UPOBAHBI MOl PETUOHAIBHBIC
OCOOCHHOCTM M € YYeTOM TOJy4yaeMoOWl yuammmucs mnpodeccueit
(cmenuanbHOCTHIO):

ITpumepHBIe TEMATUKU YU4E€OHO-UCCIIEA0BATEIBCKOTO POEKTA!

1.0nenka kauecTBa aTMOC(EpPHOro BO3yXa

2.01eHKa KauecTBa IOYB METOJIOM (PUTOTECTUPOBAHUS

3.0ueHka KayecTBa BOJ IOBEPXHOCTHBIX BOJIOEMOB I10
OpPraHOJIENTUYECKUM U PU3NKO-XUMUYECKUM CBOMCTBAM

4.Bnusinue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUI

5.BausiHMe cOneBOro 3arpsi3HEHUS Ha POCT U Pa3BUTUE CEMSH BBICIIIMX
pPacTCHUMN.

CtpykTrypa yueOHO-HCCIIEIOBATEILCKOTO TMPOEKTa BKIIOYAET MATh
OCHOBHBIX JTara.

OCHOBHbIE IIard NEPBOrO dTana BBINOJIHEHUS MNPOEKTa: 0OOCHOBAHUE
aKTyaJIbHOCTH BBIOPAHHOM TEMbI, BBISBIECHUE IIPOOJEMBl HCCIIEI0BAHUS,
(opMyJIMpOBaHKUE TMIIOTE3bI, IOCTAHOBKA 1IEJIM U 3aja4 UCCIIEeI0BaHUs, BbIOOP
METOJIOB HCCIEA0BaHusA, BBIOOp TOuek 0TOOpa MpoOd HAa TEPPUTOPUHU
UCCIIEIOBaHMsI,  ompeleneHue  (Gopmbl  HPEICTaBICHUSI  PE3yJIbTAaTOB
UCCIIEIOBaHMSI, OIPEJEIICHNE ATANOB U COCTABJICHHE IIJIaHA UCCIIEI0BAHUS.

Bropoii stan Bkimoyaer B ceOsl MOATOTOBKY HEOOXOIUMOW MOCYABI U
MaTepuana JUisl SKCIIEPUMEHTa, MPOBEJICHHE SKCIEPUMEHTAa, MEePUOAHUYECKYIO
IpoBEepKa TEUEHHUs HKCIepUMeHTa/ cOop MaTepuana B BBIOPAHHBIX TOUYKAX
otOopa mpoo.

B nmepuoxm Tperbero osTama  mpoBeACHHS ~— OMORKOIOTUYECKOTO
UCCIIEIOBaHMsI, OOYyYalolIUecs TMOJy4aloT MEPBUYHBIE HKCIEPUMEHTAIbHbIC
JaHHbIE, NPOBOAAT CTATUCTUYECKYIO OOpabOTKYy MOJY4YEHHBIX JAaHHBIX,
OPOBOJAAT AHAIM3 PA3IMYHBIX HCTOYHUKOB HH(POpMAllMM B paMKax TEMbI
IIPOEKTA.

Ha uerBepTom sTane, oOydaromumecs: BbISBISAIOT 3aKOHOMEPHOCTH MEXKIY
UCCIIEyEMbIMU O0BEKTaMHU, NIPOLIECCAMU U SIBICHUSAMHU, (POPMYIUPYIOT BBIBObI
U pa3palaThlBalOT IPOTHO3bl, IMPOBOJAT OLIEHKY KayecTBa HCCIEIYyEMOIO
o0BeKTa Mo pe3ysibTaTaM OMO3KOJIOTUYECKOTO aHAJIHN3a.

Ha 3aBepmaromem sTame nOpoBOAUTCS OQOPMIICHHE PE3yJIbTaTOB
BBIMIOJHEHHUST  y4eOHO-UCCIEIOBATENbCKOTO IMPOEKTa B  COOTBETCTBUU €
3aJaHHBIMU TPEOOBAHUAMH U MIPEACTABICHUE PE3yIbTaTOB HA 3aIllUTE MPOEKTA.

[IpuBenemM mnpuMep OMNHCAHHUA  JTAllOB  BBIIOJHEHUS  y4eOHO-
MCCJIEI0BATENIBCKOIO MPOEKTA:

VYBaxaemble cTylaeHTb!! B paMkax nmpoekra BaM HEOOXOJUMO IHPOWTH

40



ISTh 3TaloB pabOThl HAJ y4eOHO-MCCIIEOBATEIbCKUM IPOEKTOM OT BBIOOpa
TEMBI J10 ITyOJUYHOM 3aIMThI IOJIYYEHHOIO PE3yJIbTaTa.
Ha nepBowm stane:

- chopMupoBaTh KOMaHIy MpoeKTa (2-3 yenoBeka);

- BbIOpaTh TeMy Y4eOHO-HCCIEA0BATEIBCKOTO MPOEKTA,

- 000CHOBATh aKTyaJIbHOCTh BHIOPAHHOM TEMBI;

- BBISIBUTH MPOOJIEMBI UCCIEI0BaHUS, CPOPMYITUPOBATH TUIIOTESY;

- mono0paTh METOABI UCCIIEOBAHUS B paMKaxX CBOETO MPOEKTa;

- BbIOpaTh TOUYKM 0TOOpa Npod HA TEPPUTOPUH UCCIIETOBAHUS

- chopMynIHUpoBaTh LEIH U 33]1a4H UCCIIEI0BAHUS;

- COCTaBUTbH IIAHA UCCIIEOBAHMUSL.

Ha BTopom stane:

- NOJArOTOBUTH HEOOXOAMMYIO ITOCYY U MaTepuana s
IKCHEPHUMEHTA;

- MPOBECTH IKCIEPUMEHTA, IEPUOJUUECKU TPOBEPSSI €T0 TEUECHUE
(mpu JUTUTENFHOM TTOCTAHOBKE OTBITa)/ cCOOpaTh MaTepuan B
BBIOpAHHBIX TOYKaxX 0TOOpa mpoo.

Ha tpersem srane:

- TIOJyYUTh NEPBUYHBIEC SKCTIEPUMEHTAIILHBIE TaHHBIE;

- MPOBECTH CTATUCTHYECKYIO OOPaOOTKY MOIYyYEHHBIX JAHHBIX;
Ha gerBepToM srare:

- BBISIBUTh 3aKOHOMEPHOCTH,

- c(hopMyIHpoBaTh BBIBOJBI U 1aTh IPOrHO3 UJIM OLIEHKY KaueCTBa
UCCIIEyEMOr0 00BEKTA 10 pe3ybTaTaM OMO3KOJIOTHYECKOTO
aHaIn3a.

Ha 3aBepiuaromiem srare:

- 0(pOpPMUTH pe3yIbTAThI BHITOJIHEHUS YU€OHO-UCCIEI0BATEIBCKOTO
POEKTa B COOTBETCTBUH C 3a/laHHBIMH TPEOOBaHUSMU;

- TOJATOTOBUTH YCTHOE COOOIICHNE U MPE3CHTALUIO;

- TPEICTaBUTH PE3yJIbTAThI BHINOJIHEHUS yUeOHO-
MCCJIEI0OBATEIBLCKOIO MPOEKTA Ha 3aLUTE.

[Ipumep BBINOTHEHUS IPOEKTA:

Ha3Banme npoekra: OLeHKa KayecTBa aTMOC(EPHOTO BO3/1yXa MO XBOE
COCHBI OOBIKHOBEHHOIA.

IIpoGiema wucciaer0BaHMsA: OIPEACICHUE HCTOYHMKOB 3arpsi3HCHMS
BO3/lyXa HAa TEPPUTOPUU HACEJIECHHOTO ITyHKTa HAa OCHOBAaHWUU IIPOBEACHUS
DKCIIPECC-OLICHKM ~ KAauecTBa  BO3AyXa IO  COCTOSIHUIO XBOM  COCHBI
OOBIKHOBEHHOM C OIpe/IeJICHHEM KJlacca 3arps3HeHHs BO3IyXa.

Hens mpoexkra: ompenenuTs 30HBI PAa3sHOM CTEIEHM 3arpsi3HEHUs, C
yKa3aHUEM UCTOYHUKA (MICTOYHUKOB) 3arpsI3HEHUSI.

3agaum mpoekra:

1. BbiOpaTh TEppUTOPHIO HCCIEIOBAHUS U TOUKH 0TOOpa MaTepuana;
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2. [IpoBecTu OLIEHKY MOBPEXKACHUS U YChIXaHUS XBOU;
3. OnpenenuTh Kilacc 3arps3HeHs BO3yXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHHs BO3TyXa, HA KOTOPOH OTMETUTH 30HBI

paBHOﬁ CTCIICHU 3arpA3HCHUA BO31yXad U UCTOYHUKHU 3aIPsAA3HCHUA,

5. HOI[FOTOBI/ITB u HY6J'II/I‘-IHO 3AlIUTUTD PE3YyJIbTATHI IIPOCKTA B KOMAH/IC.

Pe3yabTar npoexkTHOI padoThl 00y4aromerocs:

KapTta crenenu 3arps3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPUHU
UCCJIEIOBAHUS € YKa3aHWEM HUCTOYHUKOB 3arpsi3HEHMs;  IPE3CHTALMS

pe3yIbTaTOB HCCIIEIOBAHUS.
dopMa npeacTABJIEHUS Pe3yJIbTATOB MPOEKTHOM Pad0ThbI:
3amura TPOEKTa C HUCIOJIb30BAHMEM CPEICTB  BHU3yalIM3alluu
JEMOHCTPALIMH MPOAYKTA.
BbinosiHeHne poeKTa:
Bomnpocs 1151 10nycKa K MPOEKTHOM padoTre
1. CopmynupoBaTh 11eJb ITAHUPYEMOT'O IKCIIEPUMEHTA.
2. Kakue nokasarenu UCTOIb3YIOTCS 7151 OLIEHKH KauecTBa aTMOC(hepHOro
BO3/lyXa [0 COCTOSIHUIO XBOMU.
3. Kakue nctouHuku 3arpsi3HeHUs: aTMOC(EepHOro BO3yXa €CTh B BallleM
palioHe IPOKUBAHUS.
4. [lepedncanTb OCHOBHBIE 3TAIIbI OMPEIEICHHS YUCTOTHI aTMOC(HEPHOTO
BO3/IyXa [0 COCTOSIHUIO XBOMU.
5. Kakue kacchl OBpexAeHUS! XBOU UCTIOIB3YIOTCS B IAHHOM METOJIUKE?
6. [lepeuncnure U oXapakTepU3yHTe KIACCHl YChIXaHUS XBOU.
7. Kakue kiacchl 3arpsi3HEHUs BO3/1yXa BbIJIEISAIOT?
8. OnumuTe npausia orbopa MaTepuaa.
9. Kakue 3arpsi3HUTENN BbI3bIBAIOT TOBPEKIECHUS XBOU?
10. Kak onpenenuts NpoaoKUTEbHOCTD KU3HN (MAaKCUMAaJIbHBIN BO3PAcCT)
xBou?
11. Ot yero 3aBUCHUT BBIOOP paCCTOSIHUS MEKAY TOUKAMU UCCIIETOBAHUS?
12. XBOI0 Kakoro roja HeoOX0IuMo coOpaTh IJIsl IPOBEACHUS OLICHKU
COCTOSTHUS aTMOC(hEepHOro Bo3ryxa’?

Dtanbl IpoBeIeHUs pabOThI:
1. IloaroToBUTENbHBIN:
- BBIOOp TEPPUTOPHUU U TOUYEK UCCIIETOBAHMUS;
- cOop Marepuana;
2. KamepanbHas 00paboTka cOOpaHHOTO MaTepHaa.

151

1. BoiOpaTth TOuKM wuccienoBaHusi, npumepHo 4 — 5. Touku IOJIKHBI
HAXOJIUTCS HAa OJJHOM JIMHUM TI0 MEpe YIAICHHs OT MOTEHUHUATLHOTO HCTOYHHUKA
3arpsi3HEHUs] B Balleil MECTHOCTU — HACEJIEHHOTO MYHKTA, MPOMBIIUIEHHOTO
NPEeANpUATUS WM aBTOMarucTpaiu. JKenaTtenbHo pacnoyiaraTh TOUYKH 10 JTUHUU
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npeo0iafaloMxX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEpP CHOCHUT
MOTEHIMAIbHbBIE 3arPSI3HSIONINE BEIIECTRA.

Paccrosinne Mexay TOYKaMH 3aBUCHUT OT MOIIHOCTH HMCTOYHHKA
3arps3HeHus. Ecnu 3TO OoNbIION HAceNeHHBI MYyHKT C MPOMBIIIJICHHBIMU
OPEINPUITUSIMA 1 MHOTOYUCIIEHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXIY
TOYKAMH MOTYT OBITh B mpeaenax 1 kM (manbHss momaaka Oyner yJaaueHa oT
ropoga Ha 5 kMm). Ecnu 310 HeOonblias KOTeNbHAas, TO PACCTOSHHE MEXIY
riomaakaMu Moxet coctaBisite 400 — 800 metpoB. Eciu 310 aBTOTpacca, To
20 — 200 MeTpoB (B 3aBUCUMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B kaxnoi Touke 00cieoBaHUST HEOOXOAMMO OTOOPATh MOJOJbIE
JepeBbs, BeICOTOM 1-1,5 M ¢ G0KOBBIMH MIOOETaMK HE MeHee 8.

3. OnucaTh BHITONTAHHOCTh Y4acTKa, IPUCBOMB COOTBETCTBYIOIIMI Oast
(1 — BeITanTHIBaHMSI HET; 2 — BBITONTAHBI TPOMbL; 3 — OCTAJIOCh HEMHOI'O TPABBI
BOKPYT JIEPEBLEB; 4 — HET HU TPaBbl, HU KyCTapHUUYKOB). [Ipu BBITONTAHHOCTH
TEPPUTOPUH, OlleHHBaeMoil Oamtamu 3 wuimm 4 oOLEHKa aTMOc(hEpHOro
3arpsi3HEHUS] HE BO3MOXKHA.

4. Ha BwIcOTE CBOEro pocra coOparh ¢ Kaxaoro naepera (1 aepeBo B
onHoi Touke) mo 30 XxBOMHOK (cymmapHO 150 xBOMHOK). XBOMHKH JOJIKHBI
OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0 OpaTh 00pasibl XBOU C TIOOETOB BTOPOTO
roJia >KU3HH — 711 BCEX TOUEK OJMHAKOBO pucC. 1.

pe—— IIOHHEH

oceEol mober
1roga

oceBof mober
2 roma
ocegofl mober
Jroga

Puc.1. YacTu BeTBM XBOMHOTO JepeBa CaysKaliue OMONMHANKATOpaMu

5. OueHuTh NPOAOHKUTEBHOCTh JKM3HM XBOM HAa BETBH, C KOTOPOM
OTOMpAIOTCSI XBOMHKH, IO OXBOEHHBIM Yy4YacTKaM OCEBBIX IOOEroB B
COOTBETCTBUH C PUCYHKOM 2.

[TonHbIiA BO3pacT XBOM OMPEAETSETCS YUCIOM YYaCTKOB OCEBBIX MOOETOB
C IIOJHOCTBIO COXPAaHEHHOM XBOEH IUIIOC JO0JsI COXPAaHEHHOH XBOM Ha
CJIEYIOIIEM 32 HUM YUYacTKe.
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05 I 1,5

(]

Puc. 2. Cxema onpeneneHust Ipo0KUTEIbHOCTH )KU3HU XBOU COCHBI

6. [IpoOy ¢ KaxxJ10l TOYKK HAZ0 MOMECTUTh B OTIEIbHBIN MakeT (JTyylie
OyMa>kHBII) U cpa3y MoANnucaTh ero (yKa3plBaeTcs JaTa; Touka 0TOOpa; CTENeHb
BBITONTAHHOCTU YYacTKa; MPOJOJIKUTEIbHOCTh )KM3HU XBOM Ha BETKE, OTKYJa

OepyTCcst XBOUHKH).
2. IlpoBeneHue oNbITOB

2.1. Anropurtm onpeeeHus KJIacCOB MOBPEKIACHUS U YChIXaHUsI XBOU

O6opynoBanue u mocyaa

Marepuai

1. JIyna 1. XBos cOCHBI B BO3pacTe 2 JIET, HE MEHEe

30 mTyk

2. JInnelika WM MAJUTUMETPOBAS
Oymara

A.]II‘OpI/ITM IPoOBEACHUA OIIbITA

Bonpocsl u 3a1anus

1. OcMOTpeTh XBOIO IIPU TOMOIIH JTYTIBI.
2. Paznenuth BCIO XBOIO Ha
COOTBETCTBYIOIIIME KJIACCHI IO MPU3HAKAM
MOBPEXK/ICHUS U YChIXaHUS COTJIACHO
OLICHOYHOM Tabnuie 1 u pucyHky 1.

3. IlogcunTath KOJIMYECTBO
MTOBPEXKICHHBIX XBOMHOK B KaXJIOM
KJ1acce.

4. IloncuutaTth KOJIUYECTBO XBOMHOK C
MPU3HAKAMU YCBhIXaHHUS MO KJIaccaM.

1. 3a"ecTu 1aHHBIE IO KOJIUYECTBY
MOBPEKJACHHBIX XBOMHOK B TaOIHUILY
2.

2. 3aHECTH AaHHBIC MO KOJIUYECTBY
XBOMHOK C NMPU3HAKAMU YChIXaHUS B
Tabnwuiy 3.

2. Paccunrtatph NpouLeHT
MOBPEXKJECHHBIX U XBOMHOK C
MPU3HAKAMU yChIXaHUS
OTHOCHUTEJIBHO OOIIEro KOJIMYECTBA
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CO6paHHBIX XBOHWHOK.

OuenouyHnas TadJuIa

Tabmuma 1

OueHka noBpe:KIeHus U YChIXaHUs XBOU

Kaace Buabi MOBpeKIACHUN | XapaKTePUCTUKA YCbhIXaHUS
MOBPEKICHUSA /| xBOM XBOH
KJIACC YChIXaHMUSI
KIT1/KVY 1 XBoWHKa 0€3 mATeH Her cyxux ydactkoB
KIT2/KVY 1 XBouHKa ¢ HeOoabmmM | HeT cyxux y4acTkoB
YUCIIOM MEJIKHX IISTCH
KIT3/KVY 2 XBonHKa ¢ OonbmuM | YCOX KOHYHK 2-5 MM
YUCJIOM YEPHBIX U KEJIThIX
IATCH
-/KV 3 - Vcoxna 1/3 XBOMHKH
-/KY 4 - VYcoxmo  Ooiee  MHOJIOBHHEI
XBOMHKM HWJIM BCS XBOWHKA
KENTast U cyxast
Knaccel mospexneHUA (HEKPO3EI) 1 2 3
Knacch! yeeIXaHus 1 1 1 2 3 4

Puc. 3. Kitaccel NOBpeXI€HNS U yChIXaHUS XBOU
3. O0padoTKa pe3yIbTaTOB ONBITOB

Tabmuna 2

Onpeneneﬂne KJjacca NMOBPEKACHUA XBOU
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Knacc KII1 KIT 2 KIT 3
MOBPEXKIEH
Usl XBOU
Homep XBOUHKH 0€3 TSATEH XBOUHKH C XBOWHKA C OOIBIITAM
nepeBa HEOOJIBIITUM YHCIIOM YHUCJIOM YEPHBIX U
MEJIKHUX ISITEH YKENTHIX MSTEH
LT. % LT. % LIT. %
1
2
3
Mecro
otbopa
Marepuaa
BeiBog: % xBouHOK — 0Oe3 msiTeH, HA % HEOOJIbIIOE YHUCIIO
MEJIKUX TSTEH KEJITOro IBETa, Y % MHOrO MOATEH MO Bcel anuHe. Takum
00pa3zoM, JOMUHHUPYET _ KJIACC MOBPEXKICHUS XBOU.
Tabmuma 3
Omnpenenenue Kiacca yCbIXaHUsl XBOU
Kiace KV 1 KV 2 KV 3 KV 4
MTOBPEXKJIEH
Us XBOU
Howmep Y XBOMHKH HET | YCOX KOHYMK VYcoxma 1/3 Ycoxio 6onee
nepeBa CyXHMX yYacCTKOB | XBOMHKHU Ha 2-5 XBOMHKHU MTOJIOBUHBI
MM XBOWHKH WJIU
BCSI XBOMHKA
KeTasi u cyxast
IIT % T % IIT. % TIT. %
1
2
3
Mecto
otbopa
Marepuala
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BriBog: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacCTKH, y % ycox

KOHYMK XBOMHKH, Y % ycoxyia TpeTb XBOMHKH, % XBOMHOK —
NOJTHOCTBIO cyxue. Takum o0pa3om, HOMUHHUPYET KJIACC TMOBPEXKACHUS
XBOM.

CrenaiiTe BBIBOJI O YHCTOTE BO3/yXa Ha HMCCIECTyEeMOW TEPPUTOPUU TIO
tabauie 4.

Kmacc dmcTtoThl BO3MyXa oOmpefensercss Mpu TEepecedueHrH Kiacca
MOBPEXKICHUS XBOM Ha mo0erax 2 roja KUu3HU ¥ MaKCUMAaJIbHOTO BO3PACTa XBOH
Ha BETKE.

Ta0Omumna 4.
OnpenejieHue Kaacca 3arpsi3HeHHs BO31yXa

Makcumauabnbiii | Kitacc moBpexaenusi XBou Ha moderax 2-rorojaa >Ku3Hu
BO3PAacT XBOHU 1 2 3

4 I I-1I 111

3 I II I -1v

2 II 11T v

2 — v V-V

1 — v V-VI

1 — — VI

VYcnoBHble 0003HauYeHUs1 Kiacca 3arpsi3HEHUs Bo3ayxa: | — mieanbHO
yuctelii; Il — wuwmcteii; III — oTHOcuTenbHO dYHCTHIM («HOpMay); IV —
3arpsi3HEHHBIA («TpeBora»); V — rpsi3Hblid («omacHo»); VI — odyeHb rps3HbIf
(«BpenHO»), ( — ) HE BO3BMOKHbBIC COUETAHUS.

4. 3aBepmaromuii 3Tan: Pa3paboTka KapThl CTENEHH 3arps3HEHHOCTH
aTMOC()epHOTO BO3JlyXa Ha TEPPUTOPUHM HCCIEAOBAHUS C YyKa3aHUEM
WCTOYHMKOB  3arpsA3HCHUS, NPE3CHTAlUMs  PE3YyJbTaTOB  HCCIECAOBaHMUS.
[lonroToBKa YCTHOTO COOOIIEHHWS W TPE3CHTAIMM 10  pe3yjbTaTam
MIPOBEICHHOT'O UCCIIEOBAHUS.

TpeGoBaHHA K YCTHOMY COOOLIEHHIO:

— MPOAOIKUTEIBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkas akTyaJIbHOCTb HCCIEHOBAHMS, TUIIOTE3a, LEJIb,
3a7a4, OOBEKThI M METOJbI, MOJyYEHHBIE PE3yJbTaThl U HX OOCYXJICHHUE
(mpencraBiaeHUe MPOAYKTA), BEIBOIBI.

TpeOoBaHUA K CTPYKTYpe NpPe3eHTALUN:

1. Turynenblii cnaiin. B BepxHel wyacTtu crlaijga HEOO0XOIUMO
oTpa3uTh uHPOpMaIUO 00 o0pa3oBaTeIbHOM OpraHu3aliu, B
KOTOPOW TPOBOJUIIOCH HCCIIEOBaHME. B IEHTpaibHOM YacTu
ciaiifie yKa3bIBaeTCsA TeMa Y4eOHO-HCCIEI0BaTEIbCKOrO MPOEKTa.
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6.
7.

B HIDKHEM YacTH CHpaBa YKAa3bIBAlOTCA YYACTHUKHU IIPOEKTA,
BBITIOJIHABIIIME Pa0OTY;

AKTYanbHOCTB;

['unote3a, 1enp, 3a7a4u;

OOBEKTHI M METO/BI UCCIEAOBaHUS (MOTYT OBITh pa30WTHI HA JBa
ciaiiga u 6oiee);

PesynbTarsl ucciaenoBanuii. Moryt ObITh MpenCTaBICHBI B BUJE
pUCYHKOB, TpadukoB, ¢ororpaduii, Tabnui, KOTOPHIE IOJHKHBI
MMETh CKBO3HYI0 HYMEpAlMI0 M Ha3BaHHE. KOJUYECTBO CIIANIOB
3aBUCUT OT 00beMa MaTepuayia, HO HE JOHKHO MPUBBIIIATH
OTBEJICHHOTO BpPEMEHUM Ha cooOuieHue. MOXKHO NpeacTaBIIsTh
MaTepHall He B MOJIHOM 00beMe, a TOJIbKO CaMbl BaXKHbIE MOMEHTHI;
BriBojbI;

3akmounTtenbHbii (“brarogapro 3a BHuManue” wim “Cracub6o 3a
BHHMAaHUE").

Jlia co3manus KauyeCTBEHHOW MPE3eHTalUU HEOOXOAUMO COOTIONATh AL

TpeOOBAHMIA:

OO01me

TpeOOoBaHMS

5. IlpeseHTanys AOJHKHA HAYMHATHCS C TUTYJIBHOTO ClIania,
IJle yKa3bIBaeTCs TeMa, CBEACHUs 00 aBTOpE U T.I1.

6. Ha cnaitnax HeoOX0oAMMO pa3MeniaTh TOIbKO TE3UCHI,
KJTFOUEBBIE CJIOBA, Ipauueckue MaTepHralibl (CXEMBI,
PUCYHKH, TaOJIUIIBI, POTO U T.I1.).

7. Wcnonb30BaTh €AMHBIN CTHIIH OPOPMIICHHS.

8. KonmuecTBo cnailioB JOMKHO OBITH JOCTATOYHBIM IS
PacKpbITHS TEMBI, HO He Ooiiee 20-TH.

pudTe!

6. Cnenyer UCIIOJIb30BaTh CTaHJapTHBIE, HIUPOKO
pacripoctpaHeHHble mpudThl, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u nip.;

7. Pazmep mpudTa I8 3arojJoBKOB — HE MeHee 24, s
uH(popmanuu He Mmenee 18.

8. He pexomeHyeTcs UCHOIb30BaTh pa3Hble TUIIBI HIPU(TOB
B OJJHOM IPE3CHTALIUH.

9. dna BblaeneHuss HHQOpPMAIMH CJIEAYyET HCIOJIb30BATh
KUPHBINA MPUPT, KypCUB WU TIOTUYEPKHUBAHHE.

10.He 310ynotpe6isiTh MpONUCHBIMU OyKBaMHu.

don

3. XKenarenbHO HCMOJIB30BaTh OJHOTOHHBIM (POH HESIPKUX
MacTeIbHBIX TOHOB.
4. Jns ¢poHa MPeArnoUTUTENHBI X0JIOAHBIE TOHA.
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Ucnons3oanue | 3. Ha ogHOM ciaiiie peKkoOMeHIyeTcs KCI0JIb30BaTh He OoJiee

1IBETa 3-X 1BETOB: OJMH s (pOHA, OJIUH JUIsl 3aroJIOBKa, OJIUH
JUISL TEKCTA.

4. Jlns (hoHA M TEKCTA UCIIOJIB30BATh KOHTPACTHHIC I[BETA.

[IpencraBnenue | 4. PeKOMEHIyeTCs HMCIOJb30BaTh KOPOTKHE CJOBa H

uHbOopMaIuu MIPEIIOKECHHUS.

5. MunuMH3MpOBaTh KOJIMYECTBO MNPEIJIOrOB, HApEUHi,
IIpUJIaraTebHBIX.

6. 3aroJoBKH JOJDKHBI IPUBJIEKATh BHUMAHUE ayAUTOPUU.

Ob6bem He crouT 3amonHsATh OOWH CHaij CIMIIKOM OOJBIINM
uHbOopMaIuu o0beMOM HMH(pOpMAIUU: JIOAHM MOTYT E€AMHOBPEMEHHO
3allOMHHUTH HE OoJiee TpeX (PaKTOB, BEIBOJOB, OMPEICICHUN. -

2.2. OuneHo4YHBbIE cpeACcTBAa PYy0e:KHOr0 (TEMATUYECKOT0) KOHTPOJIS 10
aucuunanne «buosorus»

PyGexxHbIl KOHTPOJIb MO JUCHUIUINHE «bHOoNOrus) mpoBoauTcs B (hopme
KOHTPOJIHBIX PabO0T Ha OTIENbHBIX 3aHATHSX IOCJTE 3aBEpPUICHUS U3YUYEHUS
IIEPBOr0, BTOPOr0, TPETHEr0 M UYETBEPTOro paszzaesoB. llocne 3aBepiieHUs
IATOrO paszzaena pyOeKHBIH KOHTPOJb MPOBOAUTCS B (OpME 3allUThl Kekca:
IIPEICTABIICHUS PE3YJIbTaTOB PELICHHS KEMCOB (BBICTYIUIEHUE C IPE3CHTALUEN).
Py6exHbIif KOHTPOJIB IIECTOTO pa3zesia MPOBOAUTCSA B (JOPME 3alIUTHI MTPOEKTA:
NpPEJICTaBICHUS  PE3YJbTATOB  BBHIMOJIHEHHS  y4eOHO-UCCIIEIOBATEIBCKOTO
IPOEKTAa (BBICTYIUIEHHE C MPE3EHTALNEN ).

[TpuBenem nmpuMepsl 3ajaHui 1J1s KQXKI0T0 TUIA PYOEKHOTO KOHTPOJIS.

1. KonrposabHass padora “MoJieKyJasIpHbIi YPOBEHb OPraHU3ANUU
JKMBOI0”.

B pesynbTaTe ocBoeHust mepBoro pasnena “Kietka — CTpyKTypHO-
byHKUIHOHAIBHAS €AUHUIIA )KUBOTO” 00y4YarOIIUeCs] CMOTYT:

— XapaKTepu3OoBaThb CTPOECHHE W (YHKIHUHM OCHOBHBIX OHOIMOJHUMEPOB,
KJIETKH U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— OINPENENATh Pe3yabTaThl U3MEHEHUS] TEHETUYECKOI0 KOJa B MpPOLEccax
MaTPUYHOI'O CUHTE3Q;

—  OpraHM30BBIBaTH HAOIOJEHHWE OWOJOTHYECKUX OOBEKTOB HA
MOJIEKYJIIPHOM U KJIETOYHOM YPOBHE.

KontponbHas paGoTa mpencraBisieT coOOi 3aJaHus B TECTOBOM (opme
pPa3JIMYHOIO YPOBHSI CIOXHOCTHU: “HU3KUM’, ‘“‘cpenHuii” W “‘BbicOkuii”. B
3aBUCUMOCTH OT THUIMA W TPYAHOCTU 3aJIaHUS €r0 BBIMIOJHEHUE OLICHUBAETCS
pa3HbIM 4YHCIOM OayioB. BhIMoiaHeHHE KaXIOoro 3afaHusi ‘“‘HU3KOro” YpPOBHS
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CJIOXKHOCTH olleHuBaeTcss 1 OamioM. 3a BBIMOJHEHHE 3aJaHUil ‘“‘cpeaHero”
YPOBHSI CJIOKHOCTH B 3aBUCUMOCTH OT IIOJHOTBHI M IPAaBWIBHOCTU OTBETA
npucBanBaeTcs 10 2 0aioB.

K 3aganuto “BBICOKOTO” YpOBHS CJIOKHOCTH OTHOCUTCS PEIICHHE 3a/]au.
[Ipy npaBWIBHOM pEUIEHWH 3aJaHUM “BBICOKOIO’” YpPOBHS NpHCBauBaercs 3

oaya.

3agaHus BCEX YPOBHEU CIIOAKHOCTHU MPOBEPSIOTCS aBTOMATUUECKU.
Pacnipenenenne 3amaHuid MO yPOBHSIM  CJOXXHOCTH TMPEJACTABICHO B

cieayroen Tadauie:

YpoBennb baan | IlIpoueHtHoe Tun Bonpocos
CJIOKHOCTH coJiep:xaHue

3aJaHus 3aJaHuH

Huzkui 1 65% - 3aJ1aHUsI C BLIOOPOM OJTHOTO
IPaBUIILHOTO OTBETA

Cpennuii 2 15 % - MHOKE€CTBEHHBIN BBIOOD;
- BOTIPOCHI HA yIOPSIA0UUBAHUE WU
YCTAHOBJICHUE MMPABUILHOMN
MIOCJIEJOBATEILHOCTH

Bricokuit 3 20 % - CUTYallMOHHBIE 3a]1a4M UJIA BOIIPOCHI
MpeyCMaTPUBAIOIIUE PA3BEPHYTHIN
OTBET

Kputepun oniennBanus pyOexHONH KOHTPOJIbHOM pabOTHI:

Ouenka IIpoueHT BBINOJIHEHUSA
“OTIINYHO” 85-100%
“xopowo” 70-84%
“yIOBJIETBOPUTEIIHHO” 50-69%
“HeyOBIETBOPUTEIIBHO meHnee 49%

1. A3otucroe ocHoBaHuE ajieHuH B Mosiekyse JJHK kommiementapHo...

1) ryanuny;
2) LIUTO3UHY;
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3) ypamuny;
4) TAMHUHY.

2. K mypuHOBBIM a30THUCTBIM OCHOBaHUSIM OTHOCSITCS...
1) aneHNH ¥ TYaHMH,;

2) T'yaHHH U IUTO3MH,;

3) UMTO3WH U ypaluJ;

4) ypauui u aJicHUH.

3. Beibepure ¢pynkuuro uPHK?

1) xpaHeHue reHeTuuecKoi nHopMaIuy;

2) TpaHCIOPT aMUHOKHUCIIOTHI B pHOOCOMY;

3) BXOIUT B COCTaB pubOCOM;

4) nepenoc renernvyeckoit uHpopmanmio ot JHK k pudocome.

4. KjieTKkH 3yKapuoT HE COJIepIKar...
1) mu3zocom;

2) pudocom;

3) Me3ocoMm.;

4) xomruiekca ['onbxu.

5. KneTtkn npokapuor coaepixar...
1) KIeTOYHBIN LEHTP;

2) BHAOIUIa3MaTHYECKYIO CETh;

3) pnd0COMBI M ME30COMBI;

4) xoMmruiekc ['0abKU U TU30COMBI.

6. Kakue opranonibl BCTpE4arOTCs TOJBKO B PACTUTENBHBIX KJIETKAX ?

1) sHaoMmIa3MaTHYECKasl CETh;
2) JIACTU/BI,

3) MUTOXOHJPUH;

4) xomruiekc ['oabmKu.

7. B meTadazHoil XpOMOCOME BBIIETISIOT. .
1) nieun ¥ HEHTPOCOMY;

2) UEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPHOJIU U LIEHTPOMEPY;

4) neHTpOoMepYy M IJIeYH.

8. K aBToTpodam oTHOCATCHA. ..

1) Bupycsr;

2) XeMOCHHTe3HpYyOLIHe 0aKTepuu;
3) rpuosr;

4) napazuTuuecKue OakTepuu.
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9. Tpa"ckpunus — 310...

1) cBsizpiBaHue aMUHOKUCTOTH ¢ TPHK;
2) mepeHoC aMHUHOKHUCIIOTHI B puOOCOMY;
3) yaBoenue monekyisl JIHK;

4) cunte3 ”PHK na matpune JITHK.

10. Ecnu koaupyrorias 6eok yacth reHa coaepxut 6000 nap HyKJI€OTHIOB, TO

CKOJIbKO aMUHOKHUCIIOT B KOJUPYEMOM MoJieKyie Oeka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuuciaeHHbIX 00J€3HeH, BRI3BIBAIOTCS BUPYCcaMu?
a) TyOepkyse3 u nudTepus;

0) Audrepus u CITN/;

B) CIIN/I u rpumnm;

T') TPUIIN U TyOEpKyJIe3;

12. B pe3ynbrare nepBoro AeIeHHs Me03a IPOUCXOJINT:
a) yBeJIM4YeHHEe Habopa XPOMOCOM,;

0) yMeHbLIEHHE HA00pa XpOMOCOM;

B) COXpaHEHUE UCXOTHOI0 Habopa XpOMOCOM.

13. Uro npoucxoaut B anadase Il meiioza?

1) ciupanuzanus XpoMocom;

2) pacXOXJAEHHUE K MOJIFOCaM JIByXPOMATHIHBIX XPOMOCOM;
3) pacxoxaeHue K MoJII0caM XpoOMaTH/;

4) pacnoioKeHue XpOMOCOM B TNIOCKOCTH 3KBATOPa KIIETKHU.

14. YcraHoBUTE COOTBETCTBUE

Opranounn OyHKIISA
1) pubocoma A) nepeBaprBaHUE OTMEPIIUX KIETOK
2) XJIOpPOIIACThI b) dorocuntes
3) AM30COMBI B) cunres Genka
4) IeHTPHUOJIU I') oGpa3zoBanue BepeTeHa JieeHuUsI

Otanon: 1-B; 2-b; 3-A; 4-I'

52



15. Beibeputre XuMUYECKHE 3JIEMEHThI KIIETKH, KOTOPbIE€ BXOIST B COCTaB
OpraHUYeCKUX BEIIECTB:

1) xanpmii;

2) yriepon;

3) UMHK;

4) Bonopon;

5) kucaopon;

6) Mefb;

7) a3o0T.

16. YcTaHoBUTE COOTBETCTBUE

I'pynmsl aMHHOKHCTIOT [IpencraBurenn
1. HelitpanbHbie A) rimyTaMMHOBAsI KHUCIIOTa
2. Kucnsie b) mu3un
3. OcHOBHBIE B) ananun

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

17. B monekyne JIHK HykneoTunapl, coaepkamue aaeHuH, cocTaBistoT 10%.
CKOJBKO TIPOLIEHTOB B JAaHHOH MOJIEKyJe HYKJICOTHAOB, COAEpKaIIUX
LIUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK Hykneotuasl, cogepxkamme ypauui, cocTaBisitoT — 30% u
aneHnH — 40%. CKOJIBKO MPOLIEHTOB aJ€HUJIOBBIX HYKJIEOTUIOB COIAEPKHUTCS B
uenu JIHK, koMrmemeHTapHoil TOH, Ha KOTOpoil cuHTe3upoBasiack 3ta PHK?
1)0;

2) 30;

3) 35;

4) 40.

19. Yuactox monekynsl JJHK cocroutr u3z 60 nap nykieorunoB. Onpenenure
JUIMHY 3TOTO yyacTka (paccrosinue mexay Hykieotunamu B JJHK cocrtaBnser
0,34 am)

1) 20.4;

2) 24,

3)10,2;

4) 30.
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20. Pparment monekysbl JHK coaepxur 1230 HYKICOTHMAHBIX OCTaTKOB.
CKOJIbKO aMHUHOKHCJIOT OYyJIET BXOJUTh B COCTaB Oelka?

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

2. 3ammTa KeicoB: MpeACTABJIeHHE Pe3yIbTATOB PelleHus KeiicoB.

3ammTa KeWca SBISETCS PYyOSKHBIM KOHTPOJEM IO TSATOMY pa3fierly
“buosiorust B )KU3HU’, B pe3yJIbTaTe U3y4YeHUsI KOTOPOTO 00YUaAOIIHECS CMOTYT:
— AQHAJIM3UPOBATH ATUUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIECIOBAaHUN B
00J1aCTH OMOTEXHOJIOTUU U TEHETHYECKUX TEXHOJIOTHIA.
Jns 3amuThl  KeMcoB oOydaromumcs Heobxogumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHHWE TI0 pe3yJbTaTaM pEIIeHus Keica C
IIOATOTOBKOM NPE3ECHTALIUMN.

Kpurepuu oneHrBaHus yCTHOTO COOOIICHHUS:

banasl
Kpurepuu
OllecHUBAHMSA
1 6aan 2 0ay1a 3 0asaa
1. CooTBEeTCTBUE | COAEPIKAHUE JOKIIA/IA | COJIEpIKAHUE coZiepKaHNE
CONEpIKAHUS JIMIIb YaCTUYHO JIOKJIaza, 3a JIOKJIaza
JIOKJIaza COOTBETCTBYET HUCKJIIOUECHUEM COOTBETCTBYET
3asIBJICHHOW TeMe | 3asBJICHHOW TeMe OTOCIBHBIX 3asIBJICHHON
MOMEHTOB, TEME U B IIOJIHOM
COOTBETCTBYET Mepe e€
3as1BJICHHOM T€ME | PACKPbIBACT

Y B TIOJIHOW Mepe
€€ pacKpbIBACT

2. CreneHb
PACKPBITHS TEMBI

packphITa Masas
4acTh TEMbI; IOUCK
uHpopmaru
IIPOBEIEH

TeMa pacKphITa
XOpOIIIO0, HO HE B
II0JIJHOM 00BEME;
uHopMaru

TE€Ma PacKphITa
[IOJIHOCTEIO;
IIpE/ICTaBIICH
000CHOBaHHBIN
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IIOBEPXHOCTHO; B IIPEICTABIICHO 00BEM
U3JI0KCHUH HEJ0CTaTO4YHO; B | MH(OpMaLuy;
Marepuaa OTJIEJIbHBIX U3JI0KCHUE
OTCYTCTBYET JIOTHKA, | CIIy4asix MaTtepuaa
JOCTYITHOCTb HapylIeHa JIOTUYHO,
JIOTHKA B JOCTYITHO
U3JI0KEHUHT
Marepuana, He
COBCEM
JOCTYITHO
3.YmeHue W3 IIPEJICTABICHHOW | HA OCHOBE Ha OCHOBE
JOCTYITHO U MIPE3ECHTALUN HE MIPEACTABICHHON | IPEACTABICHHOM
IIOHATHO IEpEAATh | COBCEM IOHSITHA IIPE3EHTAlUU IIPE3EHTalUN
cozepkKaHue TeMaTHKa dopmupyercs dopmupyercs
JIOKJIa/1a B BUJIE UCCIIEI0BAaHHS], oOuiee IIOJIHOE
IpE3EHTalUU JIETAJIA HE PACKPBITHl | IOHUMAHUE IIOHUMaHue
TEMAaTUKHU TEMAaTUKU
UCCIICIOBAHUs, | MCCIICIOBAHU,
HO HE SICHBI PaCKpBITHI
JeTau JeTan
OueHuTe NPE3EHTALMIO 110 CJIEIYIOIUM KPUTEPHUSIM:
Kpurepuu banasl
OLICHMBAHMA
0 1 2
MIOJIHOTA uHbopMarus, uH(popManus, pe3eHTalus
WCITOJIb30BaHUS UCIIOJIb3yeMasi B | IPEACTABJICHHAS | COAEPKUT
y4eOHOTO NPE3EHTAll, HE | B IPE3EHTALMH, | [OJHYIO U
Marepuaa OTHOCHUTBCA K OTHOCHUTCS K YETKYIO
TEME TeMe, HO UH(pOpMaLHUIO,
HEZ0CTaTOYHO JOCTATOYHYIO
IIOJIHO JULSL
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PacKphIBaIOT €€

dbopmMupoBaHUs

OpUTHMHAIBHOCTD
MOCTPOCHUS

nocTpoeHa 6e3
ydera
KOMITO3UITAH
cllannos, Oe3
COOTIOICHUS
TpeOOBaHMIT K
mpudTam u
I[BETOBOMY
ohopMIICHUIO

MIOCTPOCHA C
y4EeTOM
TpeOOBaHMIT K
o opMIIEeHHIO,
HO HET ¢IMHOTO
oopmIieHUS
CJIalJI0B

COJIEpKaHue IIPEICTaBICHUS O
TeMe
JIOTHKA W3JI0KECHHsS | MaTepHa MaTepuat MaTepua,
MaTrepuania B MPE3EHTAIlN HEe | MPE3CHTAINH IPUBEICHHBIN B
COOTBETCTBHH C COOTBETCTBYET JaCTHUYHO pe3eHTalun
MJIAHOM U TeMOM TeMe, TUTaHa HET | COOTBETCTBYET | TOJIHOCTHIO
3aJlaHUS TEeMe 3a/IaHus, COOTBETCTBYIOT
IJIaH TIOCTPOCH | TEME 3aJaHus U
HE TOYHO COCTaBJICHHOMY
TUTaHy
TEPMUHOJIOTHYECKA | B MMPE3CHTAINH B IIPE3CHTALIMHA | B IPE3CHTAIINU
U PUCYTCTBYIOT NPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | opborpaduyeck |opdorpaduyeck
IPaMOTHOCTD OIIIMOKH, HE BCE 1€ OIINOKH, 1€ OIINOKH,
TEPMHHBI TEPMHHBI TEPMHUHBI
IPUMEHEHBI 110 IPUMEHEHBI IPUMEHEHBI
CYIIIECTBY BEPHO BEPHO
aKKypaTHOCTh H pe3CHTaIUs Npe3CHTALNSA Ipe3CHTALUS

MOCTPOEHA B
NOJIHOM
COOTBETCTBHH C
TpeOOBaAHUSIMU
oopmieHus,
UCII0JIb30BaH
OPUTMHAJIbHBIN
MOAXO0M K
0(hOpPMIICHUIO
CJIalI0B

IlIkaJsia nepeBoaa 60aJ1JI0B B 0TMETKY

17-15 6amwioB - «5»
14 - 9 GamwioB - «4»
8-6 0aIoB -«3»

Memnee 6 6an10B WM OTCYTCTBUE PAOOTHI - «2)%
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3. 3amura npoexkTa: MNpeacTaBjIeHHe Pe3yabTATOB BbINOJHEHHUSA

Y4eOHO-HCC/IeI0BATEIbCKOT0 MPOEKTA.

3amura MpoeKTa SABIAETCS PyOESKHBIM KOHTPOJIEM IO MIECTOMY pa3ieny
“buoskomoruueckue HCCIASAOBaHHS ,
o0OydJaromecs: CMOTyT:

— ONHUCHIBATh METOJIBI OMO3KOJIOTHYSCKUX MCCIICI0BAHUIT;

— TUTAHUPOBATh OMOIKOJIOTHYECKHI SKCIIEPUMEHT;

— IIPOBOAUTH OMOIKOJIOTHYECKHUI IKCIIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YJIbTATHI TPOBEICHHOTO OMOIKOJIOTHUYECKOTO

9KCIICPUMCHTA C UCIIOJIBb30BAHUEM KOJIHMYCCTBCHHBIX MECTOAOB.

B pE3yJpTaTe W3Yy4YEeHHUs KOTOPOIo

JUnist 3amuThl POEKTOB oOydarommmces Heob6xoaumo B pamkax BCP
HOJATOTOBUTh YCTHOE COOOIIEHHE IO pe3yJibTaTaM BBINOJHEHHS Yy4eOHO-
UCCIIEI0BATENLCKOTO MTPOEKTA C MPE3CHTAIU.

TpeboBanust K mMpe3eHTAMU M COOOIICHUIO OMUCAaHbl B TPUMEPE
BBINOJIHEHUSI Y4€OHO-HCCIIe10BaTEIbCKOTO IPOEKTA.

Kpurepuu oneHnBaHus yCTHOTO COOOIICHHUS

banasl
Kpurepuu
OllecHUBAHMSA
1 6aan 2 0ay1a 3 0asaa
1. CooTBEeTCTBUE | COAEPIKAHUE JOKIIA/IA | COJIEpIKAHUE coZiepKaHNE
CONEpIKAHUS JIMIIb YaCTUYHO JIOKJIaza, 3a JIOKJIaza
JIOKJIaza COOTBETCTBYET HUCKJIIOUECHUEM COOTBETCTBYET
3asIBJICHHOMN TeMe | 3asBJICHHOU TEeMeE OTOCIBHBIX 3asIBJICHHOM
MOMEHTOB, TEME U B IIOJIHOM
COOTBETCTBYET Mepe e€
3asIBJICHHOM T€ME | PACKPbIBAECT

Y B TIOJIHOW Mepe
€€ pacKpbIBACT

2. CreneHb
PACKPBITHS TEMBI

packphITa Masas
4acTh TEMbI; IOUCK
uHpopmaru
IIPOBEIEH

TeMa pacKphITa
XOpOIIIO0, HO HE B
II0JIJHOM 00BEME;
uHopMaru

TE€Ma PacKphITa
[IOJIHOCTEIO;
IIpE/ICTaBIICH
000CHOBaHHBIN
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IIOBEPXHOCTHO; B IIPEICTABIICHO 00BEM
U3JI0KCHUH HEJ0CTaTO4YHO; B | MH(OpMaLuy;
Marepuaa OTJIEJIbHBIX U3JI0KCHUE
OTCYTCTBYET JIOTHKA, | CIIy4asix MaTtepuaa
JOCTYITHOCTb HapylIeHa JIOTUYHO,
JIOTHKA B JOCTYITHO
U3JI0KEHUHT
Marepuana, He
COBCEM
JOCTYITHO
3.YmeHue W3 IIPEJICTABICHHOW | HA OCHOBE Ha OCHOBE
JOCTYITHO U MIPE3ECHTALUN HE MIPEACTABICHHON | IPEACTABICHHOM
IIOHATHO IEpEAATh | COBCEM IOHSITHA IIPE3EHTAlUU IIPE3EHTalUN
cozepkKaHue TeMaTHKa dopmupyercs dopmupyercs
JIOKJIa/1a B BUJIE UCCIIEI0BAaHHS], oOuiee IIOJIHOE
IpE3EHTalUU JIETAJIA HE PACKPBITHl | IOHUMAHUE IIOHUMaHue
TEMAaTUKHU TEMAaTUKU
UCCIICIOBAHUs, | MCCIICIOBAHU,
HO HE SICHBI PaCKpBITHI
JeTau JeTan
OueHuTe NPE3EHTALMIO 110 CJIEIYIOIUM KPUTEPHUSIM:
Kpurepuu banasl
OLICHMBAHMA
0 1 2
MIOJIHOTA uHbopMarus, uH(popManus, pe3eHTalus
WCITOJIb30BaHUS UCIIOJIb3yeMasi B | IPEACTABJICHHAS | COAEPKUT
y4eOHOTO NPE3EHTAll, HE | B IPE3EHTALMH, | [OJHYIO U
Marepuaa OTHOCHUTBCA K OTHOCHUTCS K YETKYIO
TEME TeMe, HO UH(pOpMaLHUIO,
HEZ0CTaTOYHO JOCTATOYHYIO
IIOJIHO JULSL
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PacKphIBaIOT €€

dbopmMupoBaHUs

OpUTHMHAIBHOCTD
MOCTPOCHUS

nocTpoeHa 6e3
ydera
KOMITO3UITAH
cllannos, Oe3
COOTIOICHUS
TpeOOBaHMIT K
mpudTam u
I[BETOBOMY
ohopMIICHUIO

MIOCTPOCHA C
y4EeTOM
TpeOOBaHMIT K
o opMIIEeHHIO,
HO HET ¢IMHOTO
oopmIieHUS
CJIalJI0B

COJIEpKaHue IIPEICTaBICHUS O
TeMe
JIOTHKA U3JIOKEHUS | MaTepuan MaTepuat MaTepua,
MaTrepuania B MPE3EHTAIlN HEe | MPE3CHTAINH IPUBEICHHBIN B
COOTBETCTBHH C COOTBETCTBYET JaCTHUYHO pe3eHTalun
MJIAHOM U TeMOM TeMe, TUTaHa HET | COOTBETCTBYET | TOJIHOCTHIO
3aJlaHUS TEeMe 3a/IaHus, COOTBETCTBYIOT
IJIaH TIOCTPOCH | TEME 3aJaHus U
HE TOYHO COCTaBJICHHOMY
TUTaHy
TEPMUHOJIOTHYECKA | B MMPE3CHTAINH B IIPE3CHTALIMHA | B IPE3CHTAIINU
U PUCYTCTBYIOT NPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | opborpaduyeck |opdorpaduyeck
IPaMOTHOCTD OIIIMOKH, HE BCE 1€ OIINOKH, 1€ OIINOKH,
TEPMHHBI TEPMHHBI TEPMHUHBI
IPUMEHEHBI 110 IPUMEHEHBI IPUMEHEHBI
CYIIIECTBY BEPHO BEPHO
aKKypaTHOCTh H pe3CHTaIUs Npe3CHTALNSA Ipe3CHTALUS

MOCTPOEHA B
NOJIHOM
COOTBETCTBHH C
TpeOOBaAHUSIMU
oopmieHus,
UCII0JIb30BaH
OPUTMHAJIbHBIN
MOAXO0M K
0(hOpPMIICHUIO
CJIalI0B

KpI/ITCpI/II/I OLCHUBAHMS 3allIMUTEI ITPOCKTA: OasInl 3a YCTHOC COO6HICHI/IC 141

MPE3EHTALMI0 CYMMUPYIOTCS.

IIKAJIOM:

17-15 Gamos - «5»
14 - 9 GayioB - «4»
8-6 0aITOB -«3%»

OLCHKa BbICTABJLICTCA B COOTBETCTBHUHU CO
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Menee 6 6aniIoB WM OTCYTCTBHE PAOOTHI - «2»
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2.3. OneHoYHbIe CpPeACTBA NMPOMEKYTOYHOM ATTECTAIMU IO JUCHUIINHE
«buoJsorusa»

[IpomesxkyTouHass KOHTPOJIb MO AUCHUIUIMHE «bUONOrus» MpOBOAUTCS B
BUJI€ TMCHMEHHOM WTOrOBOM KOHTpOJIbHOM paboThl. KouTponpHas pabdora
BKJIIOYAEeT B ceOsl /Ba THUMA 3aJaHUi: TECTOBBIE BOIMPOCHI, HAINpPaBJICHUE Ha
IPOBEPKY YCBOEHHSI TEOPETUYECKOTO Marepuana, W 3aJadyd M 3aJaHus,
HaIpaBJIeHHbIE HA TPOBEPKY CPOPMUPOBAHHOCTU NMPAKTUUECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEPHOIO OTBETA U3
geteipex ©u 10 3agaHuit ¢ BBIOOPOM HECKOJBKMX BEPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTMUECKUX 0OBEKTOB, MTPOIIECCOB U SBJICHUIA.

Yactb 2 conepxuT 4 3a1a4u U3 pa3HbIX TEM JUCLUIUIMHBI U 1 MpaKTHKO-
OpUEHTHUPOBAHHOE 3a/laHue, (OPMUPYEMOIl B COOTBETCTBHH C METOAMYECKUMU
PEKOMEHIAIUSIMU.

B 3ananusx 1-15 BeiOepuTe oAuH IPaBUIIbHBINA OTBET:

1. XUMMYECKYKO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVYJIA

1) ne30KkcupruOOHYKIEHHOBOM KUCIOTHI

2) puOOHYKJIEMHOBOW KUCJIOTHI

3) nunuaa

4) nonucaxapuaa

2. YAAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVYJIE JIHK
[MPOUCXOJUT B ITPOLIECCE

1) TpancBepcun

2) penapanuu

3) pennukanuu

4) Tpancdopmaiuu

3. 1JIAA OBPASOBAHUA JIMITUAHOI'O BUCJIOA BAXKHbI
B3ANMOJIEMCTBUA MEXY MOJIEKYJIAMU JIUTTHJIOB:
1) BogopoHbIe U HOHHbBIE

2) NOHHBIE U KOBAJICHTHbIE

3) KOoBaJIeHTHBIE U THAPODHOOHBIE

4) Tonbko TUIPOPOOHBIE

4. YIAJIEHUE TUMEPOB TUMMWHA B MOJIEKYJIE JIHK
[MPOUCXOUT B ITPOLIECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHCBEpCHH

4) peruMKanuu

5. IS KJIETOK PACTEHMM HE XAPAKTEPEH CUHTE3
1) aMMHOKHCIIOT

2) HYKJICOTHJIOB

3) rMKoreHa
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4) dpochonunuaon

6. B ITIPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBITAETCA 3A
CUET

1) TpaHCcKpUNUU

2) penyIiKaiuu

3) nenarypauuu

4) cnupanu3zainuu

7. BIIATOAPS KOHBIOT'AIIUN U KPOCCHUHI'OBEPY ITPOUCXOUT
1) yBenuueHue yuciaa XpoMocoM BJIBOE

2) 0OMeH reHeTuyeckor nHpopmalmen Mexay TOMOJIOTMYHBIMA XPOMOCOMaMHU
3) yMeHbIIIEHUE Yncia XpPOMOCOM BJIBOE

4) yBenu4yeHue Ynucia raMmeT

8. IOJIMITENITUAHBIE LHEITIM CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJAIINXCA:

1) B uT03051€ ¥ MOAUDUIIUPYIOTCS TAKXKE B IIUTO30J1€

2) B IATO30J1€, 3aTeM MOAUPUITUPYIOTCS B anmapare [ oibmku

3) Ha MmeMOpaHe SHAOIIa3MaTHUYECKOI0 PETUKYIyMa, 3aTeM MOIN(DULIUPYIOTCS
B anmnapare ['onpmku

4) B IUTO3071€, 3aTEM MOAUPUITUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUAIOTCA B TEHAX

1) ToBKO PyKapuoOT apxeOaKTepuit

2) 9yKapuoT U dyOaKTepuii

3) sybakTepuii u apxebakTepuii

4) apxeOakTepuil U IyKapuoT

10. BCE PEAKIIMM CUHTE3A OPTAHNYECKHMX BEIIECTB B KJIETKE
[MPOUCXOIAT

1) o6pazoBannem Mosnekya ATD

2) ¢ 0CBOOOXKACHUEM YHEPTHH

3) pacuienjeHueM BEIIECTB

4) UCIOJB30BAaHUEM SHEPIUU

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOI KHCJIOTHI B
COEJVMHEHUMU C BEJIKAMU COCTOUT

1) MUTOXOHIPUS

2) xpomocoma

3) ren

4) xJoporuiact

12. JOYEPHUE XPOMATUIbI CTAHOBATCA CAMOCTOATEJIbHBIMU
XPOMOCOMAMU ITOCIJIE

1) cnapuBaHUs TOMOJIOTUYHBIX XPOMATH]T

2) oOMeHa yJyacTKaMH MEKTy TOMOJIOTHYHBIMU XPOMOCOMAMH

3) pa3neneHus COEIUHAIOMIEH UX HEHTPOMEPHI

4) BrICTpauBaHUSI XPOMOCOM B DKBATOPUATHHOU MJIOCKOCTH KIETKU

13. TEHETUYECKUM KO/ — DTO:
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1) HaOOp KJIETOYHBIX TEHOB

2) HyKJICOTHIHASI TIOCTIEA0BATEILHOCTh T'eHa

3) reHeTUYECKask SKCIPECCUs

4) cuctema 3amucyu TeHeTHUeCKOo nH(popMaIuu

14. B KAKUX U3 ITEPEUMCJIEHHBIX OPTAHEJIJT CAMAS BBICOKAA
KOHIEHTPALIS Ca*

1) snpe

2) MUTOXOHJIPHUSX

3) uuroriazme

4) annapare ['onbaxu

15. KAKHWE 13 ITEPEYNCIIEHHBIX HMXXE CTPYKTVYP KJIETKU HE
NUMEIOT MEMBPAHbBI

1) mu3ocombl

2) XJIOPOILJIACThI

3) AnpBIIKY

4) annapat ['onbmxu

ITAJIOHBI OTBETOB

Ne 3ananus 1121341516789 10| 1112|1314 | 15

OTBET 1(214)11(3(4|2(3|1|1 4|2 ]|3]|4]|2]3

B 3ananusax 16-25 BbiOepuTe HECKOJIBKO MPABUIBHBIX OTBETOB UJIM YCTAHOBUTE
COOTBETCTBHUE WJIU MOCIEI0BATEIbHOCTb:

16. BOCCTAHOBUTE B ICTOPUYECKOM ITJIAHE
TTOCJIEJOBATEJIBHOCTb STAIIOB BO3JIEMCTBUS YEJIOBEKA HA
BUOC®EPY:

1) ycuiieHne BIMSIHUS Ha PUPOY C KOPEHHBIM ITPeoOpa3oBaHUEM YacTH
HIKOCUCTEM;

2) U3MEHEHUE IKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHUE POCTa TPAB MyTEM
WX BBDKUATAHUS U T. IL.;

3) rmo0anbHOE U3MEHEHUE BCEX IKOJIOTUYECKUX KOMIIOHEHTOB B LIEJIOM B CBSI3H
C HEOTpaHWYCHHON MHTEHCU(UKAIEH X035HCTBa;

4) cBepXMHTEHCUBHAs 0XOTa 0€3 Pe3KOT0 M3MEHEHUS SKOCUCTEM B IEPUOJ
CTAaHOBJICHUS YEJIOBEYECTBA;

5) Bo3aeiicTBUE JrOACH Ha Orochepy JHIIb KaK OOBIYHBIX OMOIOTUYECKUX
BUJIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAIOIIHWE B [TPOD®A3E ITEPBOI'O
JIEJIEHV ST MEMO3A

1) oOMeH yJacTKaMu XpOMOCOM

2) Habop xpomocoM u yucio mojiekys JIHK B kiietke — 4ndc

3) AeneHue LEHTPOMEDP XPOMOCOM
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4) popmMupoBaHue BepeTeHA JCIICHUS

5) BbICTparBaHUE XPOMOCOM I10 3KBATOPY KIETKH

18. KAKUE ITPOIIECCHI ITPOUCXOJAT B KIIETKE B ITEPUO/]
NHTEP®A3BI?

1) cinpanuzanus XpoMocoM

2) penymnukanus mogekya JJHK

3) pacTBOpeHuUE AIEPHON 0OOTOUKH

4) cuHTe3 OCIIKOB B IIUTOILIA3ME

5) cunte3 uPHK B sape

19. MAJIBIE KPYT'OBOPOTAI YTJIEPOIA B BUOCOEPE MOI'YT
OCYUIECTBJIATHCA CIEAYIOUUM ITY TEM:

1) yrnekucielii ra3 BeiiessieTcss B armocdepy B npoiecce GOTOCUHTE3a B
JTHEBHOE BpeEMsl, @ B HOUHOE BPEMSI €r0 4acTh MOMJIOUIAETCS PACTCHUSIMU U3
Cpenpbl;

2) yTIeKHCIIbIi Ta3 MOorIonaeTcst u3 arMocepsl B mporecce GOTOCUHTE3a B
JTHEBHOE BpEMSI, 2 B HOUHOE BPEMSI €r0 YacTh BBIIESETCS PACTCHUSIMU B CPENY;
3) yraekucisiii ra3 atMocdephl morIonaeTcs B mpoiecce (poTocuHTe3a ¢
00pa3oBaHMEM OPTaHMYECKUX BEIIECTB, a C THOCTHIO PACTEHUH U )KUBOTHBIX
MIPOUCXOUT OKUCIICHNE OPTAaHUYECKUX BEIIECTB C BBIICICHUEM yTIIEKUCIIOTO
rasa;

4) yriekucibii ra3 aTMocQepsl MOToaeTcs B npouecce GOTOCUHTE3a, a IPU
JIBIXaHUU BBIJIENSIETCS] B aTMOC(EPY;

5) yraekucielil ra3 arMocdepbl NOriIomaeTcs B rmpoiiecce POTOCUHTERA, a IPH
CKUTAaHUM OPTaHUYECKHUX BEILECTB BBIJEISETCS B aTMOCheEpY.

20. YKAXKUTE ITIOCJIEAOBATEJIBHOCTB ®A3 OIVIOAOTBOPEHNM 4.
1) causitHuE TaMeT, Ui CUHTaMUi

2) TMCTAHTHOE B3aMMOJICMCTBHUE U COJMMKEHUE TaMeT

3) KOHTAKTHOE B3aUMOJICUCTBUE TAMET U aKTHBAIUS SUTICKICTKH

21. YCTAHOBMUTE ITOCJIEJJOBATEJIbHOCTb CTA NI
NHANBUYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHAA OT
3UT'OTHI.

1) bopMupoBaHHe YETHIPEXKAMEPHOTO CEPIIA

2) o6pa3oBaHue 0JIaCTOMEPOB

3) popmMupoBaHUE HEPBHOW CUCTEMBI

4) hopmMupoBaHHE ME301€PMBbI

5) oOpa3oBaHue IBYXCIOHHOTO 3apo/abliia

22. BBIBEPUTE TPU ®YHKIH ITJIASMATUYECKOII MEMBPAHBI
1) obecrieurBaeT MOCTYIIEHUE B KJIETKY HOHOB U MEJIKUX MOJIEKYJI

2) obecrieunBaeT MepeIBMIKEHNE BEIIECTB B KIIETKE

3) OTrpaHMYMBAET HUTOIUIA3MY OT OKPYXKAIOLIEH CpeIbl

4) yyacTByeT B MOTJIOIIEHUU BEILIECTB KJIETKOM

5) mpumaeT KJIETKe XeCTKYI0 hopMy

6) cayxut Matpuueit asa cuare3a nPHK
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23. BBIBEPUTE JIBA INPU3HAKA HE ITOAXOAAIIME J1J1A OITMCAHUA
TPAHCKPUIIHUN YV DVYKAPUOT

1) o6pazoBanue MOTMHYKICOTHTHON IIETIH

2) COeNMHSIOTCS HYKIICOTH/IBI, COJIEPIKAIINE JE30KCHPUO03y

3) marpuiieit ciyxut monekyna JIHK

4) npoucxoauT B sA1pe

5) yasoenue monekyisl JTHK

24. YCTAHOBMUTE INOCJIIEJOBATEJIbBHOCTH IMTPOIIECCOB
OMBPUOHAIJIBHOI'O PA3BUTHA ITO3BOHOYHbBIX )KUBOTHBIX:
1) 3aknanka 3a4aTOYHBIX OPTaHOB 3apOAbIIIA

2) HampaBJICHHBIE TIEPEMEIISHUsI KJIETOK U UX AudPpepeHupoBKa

3) pa3BUTHE HEPBHOM TUIACTUHKHU

4) cnusiHUe AULIEKIETKH U CIIEPMATO301]1a 1 00pa30BaHUE 3UTOTHI

5) bopmupoBaHrEe MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apOo/ibliia

25. YIIOPAAOUYUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA T10
BPEMEHU CYIIECTBOBAHNS, HAUMHAS C CAMOW JIPEBHEM
®OPMBI:

1) YenoBek yMenblii

2) KpomaHbOHIIBI

3) HeannepranbLbl

4) YenoBek NpsiMOXO SN

5) ABCTpajonuTeK

ITaJOHbI OTBETOB

Ne
3a1aHU 16 171 18 19 20 21 22 | 23 24 25
a1

OTBET 5’4’32’1’ 1,412,4,5]13,4,5| 23,1 2543, 1,3,42,5 4,5,2,3,15,1,4.3,

B 3apanusx 26-30 pemmure 3agavu:

3ananue 26. 3agaua Ne 1. Omnpenenure, Kakas OKpacka IIBETKOB OyJeT y
pacTeHuUM  ropoxa, IMOJYYEHHBIX OT  CAMOOIBUICHHS  TOMO3UTOTHBIX
pOIUTENbCKUX (POPM C KpacHBIMU U C OENBIMH I[BETKAMH, a TaKXKe OT HUX
CKpeLIMBaHus MeX 1y co00ii.0

Pemenne. OO6e poautenbckue (OPMBI TOMO3UTOTHBI, TMOITOMY 3aIlUCh
CKpeNnIMBaHui OyIeT CIeMYIOIEeH:

— ot camoonsuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT IEPEKpeCTHOro onbuieHus: P: AA X aa.

['omo3uroTHbie (OpMBI JAIOT €IMHCTBEHHBIA TUIl TAMET, U MOATOMY MPU HX
CIUSTHUM OYJIeT MOJy4YeH €IUHCTBEHHBIN Tuil nmotoMkoB: 1) F1 Bce AA; 2) FI
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Bce aa;3) F1 Bce Aa.

OrtBert. 1. KpacHOLIBETKOBBIE TOMO3UTOTHBIE PACTEHUS AAIOT TOJIBKO (POPMBI C
KpacHBIMU IIB€TKaMu. 2. Bce moToMku pactenuii ¢ OenbIMU I[BETKaMu OyAyT
OenoLBETKOBBIMU  (OHM BCerAa TOMO3WUTOTHBI). 3. Bce pactenuss ot
CKpEILMBAaHUSA KPAaCHOIIBETKOBBIX TOMO3UTOTHBIX C O€JIOLBETKOBBHIMH OyAyT
KpPaCHOLIBETKOBBIMU  (JOMUHAHTHBIA (EHOTHUIT), HO TETEPO3UTOTHBIMU IO
TEHOTHITY.

3ananue 27. 3agmaya Ne 2. Ha peGenka ¢ | rpymnmoii KpoBH B poOJIoMe
MPETEHAYIOT JBE POAUTEIBCKHUE TAPhI:

— 1 mapa: matsb ¢ I, orent ¢ I'V rpynnoii kpoBu;

— 2 mapa: matsb co II, oren ¢ Il rpynmnoit kposu.

Kaxko#i mape npuHaiexuT peoeHoK?

Pemienne. PeGenok c¢ I rp. kpoBu mo reHoruny — [°I°. Takoe coueranue
ayyiesel BO3MOXKHO TOJBKO B CIIy4ae, €ClId TaMeThl U OTIa, U MaTepu OyIyT
comepxath amienmu [°. CrnemoBarenbHO, 3Ta KOMOWHAIIMS TEHOB MOTJa
OCYILIECTBUTHCSI TOJBKO MPHU 3a4aThUM peOCHKA B Cllydyae BTOPOW Maphl, KOTa
Math U OTEll F€TEPO3UTOThI. 3AIMHUILIEM CXEMY CKPEIIMBAHMUS:

P:TAT° @xIBI°J3; GQ: 0,51 A +0,51°; GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.
OdeBuHO, UTO TIEpBasi CyINpyKecKas mapa MpeTeHI0BaTh Ha ATOTO peOeHKa He
MOXKET, T. K. Y He€ MOTYT ObITh 1eTH ToJbKO co II u Il rpynmamu kpoBu:

P: I°I° @ x T A1BJ; F1: 50% IA 1° u 50%IB 1° (y nmereii 11 u III rp. xpoBu
COOTB.).

OtBet. PeOeHOK NMPUHAJIEKUT BTOPOU Mape Cynpyros.

3ananue 28. 3agaua Ne 3. Onpenenute cpeIHUI pa3Mep JIMCTOUYKOB y Oe0ro
KJIEBEPA, IMOJYYEHHOTO OT CKPEIIUBAaHUS TETOPO3UTOTHBIX PACTCHUN C
auctoukaMmu 10 U 7 MM COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTHUIIBI U 3aMUChIBAEM CKPEIIUBAHUE:

P: V ba v x V by v; onpeznensiem ramers: GQ: 0,5V ba + 0,5v; GJ: 0,5V by +
0,5v; momyuaem motomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.
Otser. [lonyueno 4 tumna (HEHOTUIIOB U TEHOTUIIOB B PaBHBIX COOTHOIICHUSX.
N3 Hux s mepBoro OyAeT XapakTepHa CBEPXJOMUHAHTHOCTb (CpeAHM
pasmep JIMCTOUKOB 18 MMm).

3ananme 29. 3amaua Ne 4. IIpoananuzupyiTe Xapaktep nepeaayu
PELECCUBHOIO, YaCTUYHO CLEIJIEHHOTO C  TI0JIOM, HAacCIeACTBEHHOTO
3a0051eBaHuUsl OT MaTepU K MOTOMKAM.

Pemenne. P:9X aX a X AY A Gonbna F1: QX AX a & X aY A F2:9X AX
a; PXaXa;d XAY A ; X aY A GonbHa

OtBer. bose3np nepenaercss OT MaTepu 4epes3 AETEN U MPOSBIAETCS TOJIBKO y
BHYYEK.
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3apanme 30. 113 snemeHTOB cooOiecTBa (IOJIEBKA, 3€PHO 3J7AKOB, (PUIIHH,
XOpEK) COCTaBbTE MUILEBYIO IIeMb U HA OCHOBAHMU IpaBHJIA 3KOJOTHYECKOM
NUPAMUJIBl OTIPEACTUTE, CKOJBKO HYXKHO 3€pHa, 4TOOBI B JIECY BBIPOC OJUH
¢bunuH Maccoii 2,5 Kr.

Otser:
3epHO 371aKOB Mpe1ns-ioneBka Xopek OwH
2500 xr 250 xr 25 kxr 2,5 kr

B wurtoroBoii paboTe mpeAcCTaBiEHbl 3aJaHUsl, OTHOCSIIMECS K TpeM
YPOBHSIM CJIOKHOCTH: “HU3KUN”, “cpeaHuil”’, “BbICOKMI”. B 3aBUCHMMOCTH OT
TUNA U TPYAHOCTU 3aJaHUSI €rO BBINIOJIHEHUE OLEHUWBAECTCS Pa3HbIM YHUCIOM
OayutoB. BEITIOTHEHNWE KaXJIOTO 3aJaHusl “HU3KOTr0” YPOBHS CIIOKHOCTH
orneHuBaeTcss 1 Oammom. 3a BBINOJHEHHUE 3aJaHUN ‘‘CpeHero”  YpOBHS
CIOKHOCTM B 3aBUCHMOCTH OT IIOJHOTBI M MPABUJIBHOCTH OTBETa
npucBauBaeTcs 0 2 OaJlIoB.

K 3amanuio “BbICOKOTO” YpOBHSI CJIOKHOCTH OTHOCUTCSI pEIICHUE
CUTYAIlMOHHBIX 3aJady. 3a BBINOJHEHUE 3aJaHUN “BBICOKOTO” YPOBHS B
3aBUCUMOCTH OT TIOJHOTHI U TPaBWJIBHOCTH OTBETa IPUCBAMBAETCS N0 3-X
0aJIoB.

3amaHus “HU3KOro” W “‘CpelHero” ypOBHEW CIOKHOCTH IPOBEPSIOTCS
aBromMaTudeckd. OTBETHl Ha 3aJaHMs “‘BBICOKOTO” YpPOBHS INPOBEPSIOTCS B
PYYHOM pEKUME.

Pacnipenenenne 3amaHuid MO yPOBHSIM CJIOXXHOCTH TMPEJACTABICHO B
cieayrouien Tadauie:

YpoBennb bana | IlpouenrHoe Tun Bonpocos
CJI0KHOCTH coJep:kaHue

3aJaHusd 3aJaHuH

Huzkuin 1 50% - 3aJIaHUSI C BLIOOPOM OJTHOTO

IMpaBUJIbBHOT'O OTBCTA

Cpennuit 2 33% - MHOKECTBEHHBIN BBIOOD;

- BOIIPOCHI Ha YMOPSJOYUBAHHUE UITU
YCTaHOBJICHHE MPABUIILHOMN
MOCJIEIOBATEILHOCTH

Bricoknit 3 17 % - 33/1a4M, NPEeayCMaTPUBAIOIIME
Pa3BEpHYTHIN OTBET
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Kpurepuu onieHrBaHuUsI UTOTOBOM MUCbMEHHON paOOTHI:

Ouenka IIpoueHT BHINOJIHEHUSA
“OTIMYHO” 85-100%
“xopoio” 70-84%
“yI0BIETBOPUTEIHHO 50-69%
“HEYJI0BJIETBOPUTEIIBHO”’ Menee 49%
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