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1. MacnopTt oUEHOYHbIX CPeACTB MO gucuunianHe «buonorusa»

OueHoYHble cpepcTBa NoO OMONOrMM  MpefHa3HaYyeHbl [A  NPOBEAEHMSA
TEKyLWero, pybexHoro (TeMaTMYeCcKoro) KOHTPONS U MPOMEXYTOUYHOI aTTecTalmm no
AVCLUNNNHE.

KoHTposb v oLeHKa pe3ynbTaTtoB 00y4YeHUA OCYLLECTBAAETCA NPenoLaBaTenem
B npouecce MNpPOBEAEHMA TMPAKTUYECKMX 3aHATMIA W nabopaTopHbix paboT,
TECTUPOBAHUA, @ TaKXKe BbINOSIHEHWUA 0OYYAWMMNCA WHAMBUAYANbHLIX 3a4aHWNA,
NPOEKTOB, UCCneaoBaHuii. Pesynbtatl 0OyyeHUs onpepensioT, yTo obyyawluecs
LOMXKHbI  3HaTb, MNOHMMATb W JAEMOHCTPUMPOBATL MO 3aBEPWEHUU U3YYEHUA
AVCLUNAWHBI.

[na ¢hopMUpOBaHMA, KOHTPOAA U OLEHKU PEe3yNbTaTOB OCBOEHUS yyebHOW
AVCLUNANHBI UCMONb3YETCA CUCTEMA OLEHOYHbIX MEpPONpUATUIA, NpeacTaBAAoLLanA
co60i KomMnnekc y4yebHbIX MEPONPUATHIA, COTNACOBAHHbIX C pe3y/bTaTaMi 00y4YeHus
n chopmynupoBaHHbix ¢ yyetom OFOC COO (npepmeTtHble pe3ynbTaThl NoO
avcuunnude) u ®r0C CMo.

CucteMa OUEHOYHbBIX MEPONPUATUN, CNPOEKTUPOBAHHAA NO JUCLUNAUHE
«buonorusy, npeactaBneHa B nacnopTte oLEeHOYHbIX cpeacTs (Tabnuua 1).



Tabnuua 1

I'IacnopT OLUEHOYHbIX CpencTs no gncuunianHe «buonoruay

Paspen 1

Knetka — CTpyKTYpHO-(pYyHKLMOHANbHAA €AUHULLA KMBOTO

Pesynbtatbl 06yyeHus

XapaKTepu30BaTh CTPYKTYPHO-GYHKLMOHANBHYIO OPraHU3aLMI0 KNETKU Ha OCHOBE HablofeHUs

OueHouyHoe meponpusaTHe
py6exHoro (TeMaTuyeckoro)

KoHTponbHas paboTa “MonekynsipHblii ypoBeHb OpraHM3aLmm XXueoro”

KOHTpONA
OueHo4YHOE MepOoNpPUATUA TEKYLLEro
Tema Pe3ynbTathl 06y4eHUs no Temam . ponp yu OueHouYHble cpeacTBa
KOHTpOA
Tema 1.1 OnucbiBaTb METOAbI MCCNEROBAHMA HA 1. 3anonHeHwe Tabanubl C ONMCAHUEM 1. Tabauubl C ONUCAHUEM METOMIOB

buonorus Kak
HayKa

MONEKYNAPHOM U KNETOUYHOM YPOBHE

MeTOA0B MUKPOCKONMUPOBAHUA C UX
LOCTOMHCTBAMMU U HEAOCTATKAMM

2. 3anonHeHue Tabnuubl «Bknaa yueHbIx B
pa3BuUTME BUONOTUINY

MUKPOCKONUPOBAHUSA C UX
AOCTOMHCTBAMM U HEAOCTATKAMM

2. Tabnuua «Bknap yueHbIX B pa3BuTue
buonorum»

Tema 1.2 O6was

XapaKTepu3oBaTb ypOBHU KUBOK

3anonHeHMe CPaBHUTENbHOW TabaMLbI

CpaBHMTenbHasA TabauLa cxoacTea U

XapaKTepucTuKa | matepuu CXOACTBA U PA3/IUYNIA XKUBOTO U HE JKMBOTO | PA3/IMYNI XUBOTO U HE XUBOTO
XU3HU OnuceblBaTb METOAbI UCCNEA0BAHMA HA

MONEKYIAPHOM U KNETOYHOM ypOBHE
Tema 1.3 XapaKTepu3oBaTb CTPOeHUe M CBOCTBA | 1. PpoHTaNbHbIA ONpOC 1. NepeyeHb BONPOCOB K
buonornyecku OCHOBHbIX GUOMOSIEKY MoaroToBKa YCTHbIX COO6LEHU ¢ (bpoHTanbHOMY Onpocy
BAXHble MpoBOAUTL HABNIOAEHNE U3MEHEHUIA npeseHTaLue 2. OTyeTel no nabopatopHbiM paboTtam
XMMUYeCcKue (YHKLMOHMPOBaHUS 6UONONUMEPOB 2. BbinonHeHue 1 3awwuTta 1abopaTopHbIX
coefiMHeHus pabot: «Onpegenerue sutamuHa C B

NPOAYKTaxX MUTAHUAY,




«mppodunbHo-rugpodobHble cBoiicTBa
ANNUA0B»

Tema 1.4
CTpyKTypHO-
(byHKUMOHaNbHA
A OpraHu3aums
KNeToK

Pa3nunyatb CywecTBeHHbIE MPU3HAKM
CTPOEHUA KNETOK OPraHU3MOB Pa3HbIX
LLAPCTB XMBOW NpUpoAbI

MpoBOANUTL HABNIOAEHNE KNETOUHbIX
CTPYKTYP M UX U3MEHEHUIA C NOMOLLbIO
MUKpOCKONa

1. OueHnBaemas gUCKyCCMA NO BONPOCaM
neKumu

2. Pa3zpaboTka MeHTaNbHOW KapTbl NO
KNacCMUKALMU KNETOK M UX CTPOEHUIO HA
NPO- U 3yKapuOTUYECKNX U NO LLAPCTBAM B
MUHM Tpynnax

3. BeinonHeHue u 3awuta nabopaTopHbix
pab6oT:

«CTpoeHue KneTkn (pacTeHus, JUBOTHBIE,
rpubbl) U KNETOYHbIE BKIKOUYEHUS (Kpaxman,
KapOTUHOUABI, XI0OPONAACTSI,
XPOMONNACTbI)»,

«[poHnUaemMocTb MemMbpaHbl (Nnasmonus,
AENNa3MoNn3)»

1. NepeyeHb BONPOCOB K OLEHWBAEMOW
AUCKyCCUU

2. MeHTanbHas Kapra no
KNaccuuKaLmum KneTok U ux CTpPOEHUIo
HAa MPO- M 3YKAPMOTUYECKMX U NO
LAPCTBAM B MUHU rpynnax

3. OTuetsl no nabopatopHbIM paboTam

Tema 1.5 Pa3nuuathb CywecTBeHHbIE NPU3HAKK 1. ®poHTanbHbIA 0Npoc 1. lNepeyeHb BONPOCOB K

CTpyKTYpHO- CTPOEHUSA KNETOK OPraHM3MoB pasHbix | 2. Pa3paboTka rnoccapus (bpoHTanbHOMY Onpocy
(YHKLUMOHANBHBI | LAPCTB XUBOW NpUpOabI 3. PeweHwue 3apay Ha onpegeneHue 2. ['noccapui ¢ onpepeneHHbIM

e (akTopsl Onpepenatb NOCNEA0BATENbHOCTD nocneaoBaTeNbHOCTM HYKNeoTUA0B nepevyHem TEPMUHOB

HacnencTBeHHoC | Hykneotupos AHK n PHK 3. 3apauun Ha onpepeneHue

™ nocnefoBaTeNbHOCTU HYKNEOTUAOB
Tema 1.6 XapaKktepu3oBaTb NpoLecChl 1. ®poHTanbHbI ONPOC 1. MepeyeHb BONPOCOB K DPOHTANbHOMY
Mpoueccol MaTPUYHOTO CUHTE3a 2. TecT «[Tpoueccbl MAaTPUYHOTO CUHTE3A» onpocy

MaTPUYHOTO Onpepenatb NOCNEA0BATENbHOCTD 3. PeweHwue 3apay Ha onpegeneHune 2. Bonpocsl ansa tecta

CHUHTE3a aMUHOKUCNOT B MosieKye Henka nocneaoBaTeNbHOCTU AMUHOKMCIOT B 3. 3apauu Ha onpefenexue

WHTepnpeTupoBaTh CTPYKTYPY U
(YHKLMOHANbHOCTb GENKa B Clyyae
W3MEHEeHWUs NOCNEeA0BATENbHOCTH

Monekyne 6enka
4. PeweHue 3a1a4 Ha onpegeneHue
NoCAeA0BaATENbHOCTM AMUHOKUCIOT B

nocnenoBaTeNbHOCTU AMUHOKUCAOT B
Monekyne 6enka
4. 3apauv Ha onpepeneHue




Hykneotugos AHK

MofieKysie 6enka B ciyyae U3MeHEHMUA
noCNefoBaTeNbHOCTU HyKneotugos AHK

nocneaoBaTenbHOCTU AMUHOKNUCNOT B
MosieKyne 6eNka B ciyyae M3MeHeHUs
nocneposarenbHoCcTU Hykneotugos HK

Tema 1.7
Hekneto4Hsble
(hopMbl XKU3HM

Paznuyatb CywecTBeHHbIE NPU3HAKK
CTPOEHUA KNETOK OPraHU3MOB Pa3HbixX
LAPCTB XXWBOW NPUPOAbI

1. ®poHTanbHbI 0Npoc

2. MoaroToBKa yCTHbIX COOOWEHM C
npe3seHTaumeit (BupycHole n 6akTepuanbHole
3abonesaHus. 06wme npuHUUNBI
MCNOb30BAHUA NEKAPCTBEHHbIX BELLECTB.
0co6eHHOCTW NPUMEHEHMUSA AaHTUOUOTUKOB)

1. NepeyeHb BONPOCOB K
(hpoHTanbHOMy onpocy

2. [pe3eHTaums un ycTHoe coobLLeHue,
COrNacHo NepeyHIo Tem

Tema 1.8
O6MeH BeLlecTs
W npeBpaLleHune

OnucbIBaTb OCHOBHbIE IHEPreTUYECKUe
W NNACTUYeCKUe NPOLeCChl KNETKM
(06MeH BelecTB, XeMo-, POTOCUHTE3)

1. ®poHTanbHbI 0Npoc
2. 3anosHeHWe CpaBHUTENbHOM TabauLbl
XapaKTEPUCTUK TUNOB 0OMeHa BellecTB

1. NepeyeHb BONPOCOB K
(bpoHTanbHOMY ONpoCy
2. CpaBHUTE/IbHAA TabnMLA

3HEPrUM B XapPaKTEPUCTMK TMNOB 06MEHa BeLlecTs
KneTke

Tema 1.9 XapaKTep130BaTh HU3HEHHbIA LUKA 1. 06cyxaeHUe No BONPOCAM NeKLMK 1. NepeyeHb BONPOCOB AN
HU3HEHHbI KNeTku 2. Pa3paboTKa NeHTbl BPEMEHM U3IHEHHOTO | 06CYKAEHUS

LUMUKN KNeTKK.
Muto3. Meio3

UMKNa

2. JleHTa BPEMEHM U3HEHHOTO LMK

Paspen 2

CtpoeHue u GyHKUUM OpraHU3Ma

Pe3ynbTathl 06yyeHus

Pa3MHO¥EHNA OPraHU3mMoB

npOFHO3VIpOBaTb BO3HMKHOBEHWE NPU3HAKOB B X04€ MHAMBUAYAJIbHOTO PA3BUTUA U

OueHouyHoe MeponpusTue pybexHoro (TeMaTtuyeckoro)

KOHTPONS

KoHTponbHas pabota “CTpoeHune u GyHKUMM opraHusma”




OueHoyHoe MEpPONpUATUA TEKYLILETO

Tema Pe3ynbTatbl 06yyeHus no Temam OueHouHble cpepcTBa
KOHTpONA
OnucbiBaTh CTPOEHKUE M B3aMMOCBA3b 1. OueHnBaemas anCKyccus 1. MNepeyeHb BONPOCOB K
4acTen MHOrOKNETOYHOr0 OpraH13ma 2. Pa3paboTka MEHTANbHO KApTbl TKAHEW, OLEeHUBAEMOW AUCKYCCUM
OpraHoB W CUCTEM OPraHOB OPraHM3MOB 2. MeHTanbHas Kapta TKaHei,
Tema 2.1 (pacTeHus, MMBOTHbIE, YENOBEK) C KPATKOIA OpraHoB U CUCTEM OpPraHoB
CrpoeHue XaPaAKTEPUCTUKON UX HYHKLUMI OpraHn3moB (pPaCTEHUS, JKUBOTHbIE,
OpraHusma 3. [MoaroToBKa WU npefcTaBaeHne YCTHbIX 4enoBeK) C KPaTKOiA

coobueHni c npe3eHTaLmnei (MMMYyHUTET,
MH(EKLMOHHble 3a60n1eBaHUS, INUAEMUY,
BaKLMHALMA)

XapPaKTEPUCTUKOMN UX PYHKLUN
3. lNpe3eHTaums u ycTHoe coobuieHmne
COrNACHO NEpeYHIo TeM

Tema 2.2 ®opmbl

XapaKTepu3oBaTh CMocobbl

1. ®poHTanbHbIA 0ONPOC

1. lNepeyeHb BONPOCOB K

pa3sMHOXeHus pa3sMHOXeHuA 2. 3anonHeHue TabauLbl C KPATKOIA (bpoHTanbHOMy onpocy
OpraHn3moB XapaKTepUCTUKOM U npumepammn Gopm 2. Tabnuua c KpaTKoii
pa3MHOXEHUA OpPraHUu3MoB XapaKTepUCTUKOM U npumepamu hopm
Pa3MHOXEHWA OpPraHM3MOoB
Tema 2.3 OnucebiBaTh CTaAMM OHTOrEHe3a 1. Pa3paboTKa NeHTbl BpeMeHU C 1. JlenTa BpemeHu ¢
OHTOreHes MBOTHbIX M YeN0BEKA XapaKTepUCTUKON 3TanoB OHTOreHe3a XapaKTEPUCTUKOMN 3Tan0B OHTOreHe3a
UBOTHBIX U OTAENbHOW rPynnoi XXMBOTHbLIX U YENOBEKA NO | OTAENLHOW FPYNMNON UBOTHbIX U
yenoseka MUKpOrpynnam 4efI0oBEKA MO MMKpOrpynnam
2. Tect/onpoc 2. Bonpocsl ans Tecta/MepeyeHsb
BONPOCOB K OMpoCy
Tema 2.4 OnucebiBaTbh CTaAMM OHTOrEHE3a CocTaBneHue XMU3HEHHbIX LMKNOB PACTEHUN NO | CXeMbl XU3HEHHbIX LIMKNOB PacTEHMIA
OHTOreHes pacTeHuit pa3Hbix OTAEN0B oTAenam (MOXOBUAHbIE, XBOLLEBUAHDIE, no otaenam (MOXoBUAHbIE,
pacTeHuii NanopoTHUKOBUAHbIE, FTOIOCEMEHHDIE, XBOLLEBUAHBIE, NANOPOTHUKOBUAHbIE,

NOKPbLITOCEMEHHbIE)

r0/1I0CEMEHHbIE, MOKPbITOCEMEHHBIE)




Tema 2.5 OnucobiBaTb 3aKOHOMEPHOCTH 1. Pa3pab6oTka rnoccapus 1. [noccapui, c onpefeneHHbIM
OcHoBHbIe HacnegCTBEHHOCTU M U3MEHYUBOCTH 2. Tect nepevyHemM TEPMUHOB
NOHATUA 2. Bonpocobl gns Tecra
reHeTUKK
Tema 2.6 OnucobiBaTb 3aKOHOMEPHOCTH 1. ®poHTanbHbIA ONPOC 1. NepeyeHb BONPOCOB K
3aKOHOMEPHOCTU | HACNEACTBEHHOCTU U U3MEHUYUBOCTH 2. TecT no Bonpocam feKuum (bpoHTanbHOMY ONpocy
HacnegoBaHuMS Onpepenatb BEPOATHOCTD 3. PewweHue 3aaa4 Ha onpejeneHue 2. Bonpocsbl gns tecta
BO3HUKHOBEHWS HACNEACTBEHHbIX BEPOATHOCTU BO3HUKHOBEHMSA 3. 3apauv Ha onpepeneHue
NPU3HAKOB NpU MOHO-, M-, HaCNeACTBEHHbIX MPU3HAKOB NPU MOHO-, K-, BEPOATHOCTW BO3HUKHOBEHUSA
NOAMTUOPUAHOM W aHANU3MPYIOLLEM NOAMTUOPUAHOM W aHANU3MPYIOLLEM HACNeACTBEHHbIX MPU3HAKOB Npu
CKpelBaHum CKpeLLMBAHWM, COCTABIEHME TEHOTUMUYECKUX | MOHO-, AiU-, NONUTUOPULHOM U
CXeM CKpelynBaHus aHANM3MPYIOLLEM CKpPELLUBAHWY,
COCTAB/IeHME TEHOTUMNYECKUX CXEM
CKpeluBaHus
Tema 2.7 OnucobiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsl ans tecta
B3aumopeicTeue | HACNEeACTBEHHOCTM U U3MEHYUBOCTH 2. Pa3spaboTka rnoccapus 2. [noccapuin c onpegeneHHbIM
reHoB Onpepenstb BEPOATHOCTD 3. PeweHue 33pay Ha onpefeneHue nepevyHem TePMUHOB
BO3HUKHOBEHUS HACNEACTBEHHbIX BEPOATHOCTU BO3HUKHOBEHUA 3. 3apgauu Ha onpefeneHune
NPU3HAKOB NPU PA3AUYHBIX HAaCNeACTBEHHbIX MPU3HAKOB NPU PA3NYHBIX BEPOATHOCTM BO3HUKHOBEHUSA
B3aUMOOENCTBMAX reHOB TUNAax B3aUMOAEHCTBUSA T€HOB, COCTABAEHUE HAaCNeACTBEHHbIX MPU3HAKOB Npu
FeHOTUMUYECKUX CXEM CKPELUMBAHUSA PA3AUYHbIX TUMAX B3aMMOJENCTBUA
FeHOB, COCTABNEHUE TeHOTUNUYECKMX
CXeM CKpeLimBaHma
Tema 2.8 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tecr 1. Bonpocsl ans Tecta
CuenneHHoe HacnegCTBEHHOCTU M U3MEHYUBOCTH 2. Pa3spaboTka rnoccapus 2. [noccapui, ¢ onpefeneHHbIM
Hacneo0BaHue Onpepenarb BEPOATHOCTD 3. PeweHue 3agay Ha onpefeneHue nepevyHemM TEPMUHOB
MPU3HAKOB BO3HUKHOBEHWS HACNEACTBEHHbIX BEPOATHOCTU BO3HUKHOBEHMSA 3. 3apauv Ha onpepeneHue

NPU3HAKOB NPW CLENNEHHOM
Hacneao0BaHMK

HAaCNeaACTBEHHbIX NPU3HAKOB NPU CLUENNIEHHOM
HachenoBaHUN, COCTaBNEHUE TEHOTUNNYECKNX
CXeM CKpelwmnBaHuA

BEPOATHOCTU BO3ZHUKHOBEHNA
HaCNeaACTBEHHbIX MPU3HAKOB NpU
CUenNeHHOM HachenoBaHUN,




COCTaB/IEHUE FEHOTUMMYECKUX CXEM
CKpewuBaHus

Tema 2.9
[eHeTuKa nona

OnucbIBaTb 3aKOHOMEPHOCTH
HACNEeACTBEHHOCTU U U3MEHUYUBOCTH
Onpepenatb BO3MOXHOE
BO3HUKHOBEHME HACNECTBEHHbIX
NPU3HaKoB

1. Tect

2. Pa3spaboTka rnoccapus

3. Pewenue 3apay Ha onpefeneHue
BEPOATHOCTU BO3HUKHOBEHUA

HaC/IeACTBEHHBIX MPU3HAKOB, CLENIEHHbIX C

MOJIOM, COCTAB/IEHWNE TEHOTUMUYECKUX CXEM
CKpewuBaHus

1. Bonpocebl gns tecra

2. [noccapuit, ¢ onpefeneHHbIM
nepeyHem TepMUHOB

3. 3apauu Ha onpefienexue
BEPOATHOCTW BO3HUKHOBEHUSA
HACNeACTBEHHbIX MPU3HAKOB,
CLUENNEHHBIX C NOOM, COCTABIEHME
reHOTUMNUYECKUX CXEM CKpeLMBaHUS

Tema 2.10 OnuceiBaThb 3aKOHOMEPHOCTU 1. Tect 1. Bonpocsl ans recra
[eHeTUKa HAacNeaCcTBEHHOCTU U U3MEHYUBOCTHU 2. Pa3spaboTka rnoccapus 2. [noccapuin, C onpefieneHHbIM
4yenoBeka OnpepensaTtb BO3MOXHOE 3. PeweHue 3apay Ha onpepenexHue nepeyHem TepMUHOB
BO3HUKHOBEHWUE HACNEACTBEHHbIX BEpPOATHOCTU BO3HUKHOBEHUA 3. 3apgauu Ha onpefeneHune
MPU3HAKOB HaC/eACTBEHHbIX MPU3HAKOB, UCMO/b3YA BEPOATHOCTM BO3HUKHOBEHUA
METOAbl FeHETUKU YeNO0BEKa, COCTABNEHUE HacneaCTBEHHbIX MPU3HAKOB,
TEHOTUMUYECKUX CXEM CKpELMUBAHUSA MCNoJib3yA MeToAbl FTeHEeTUKM
4. MoaroToBKa YCTHbIX COOBLIEHUIA C YyeNloBeKa, COCTaBNIeHUE
npe3eHTauuein 0 HaCNeaCTBEHHbIX FTEHOTUNMUYECKUX CXeM CKpeLLnBaHuUsA
3a601eBaHUAX YeN0BEKa 4. Tpe3eHTaumsa u ycTHoe
co06LEeHNe, COTIACHO NEPEYHIO TEM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocebl ans tecta
3aKOHOMEPHOCTU | HACNEACTBEHHOCTU U U3MEHUYUBOCTH 2. PelweHune 3apay Ha onpefeneHune tuna 2. 3apa4m Ha onpejeneHue Tuna
NU3MEHUYNBOCTU Onpependarts TMN MyTaLUK Npu MyTaL MKW Npu nepepaye HacneaCcTBeHHbIX MyTauuu nNpu nepepave

nepepaye HacneaCTBeHHbIX NPU3HAKOB

NPU3HAKOB, COCTABNIEHUE TEHOTUNMYECKUX
CXEM CKpelmBaHus (no rpynnam)

HACNeCTBEHHbIX MPU3HAKOB,
COCTaBAEHME FEHOTUMUYECKUX CXEM
CKpewmBaHua (no rpynnam)
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Tema 2.12 OnucelBaTb 3aKOHOMEPHOCTH 1. Tecr 1. Bonpocsl ansa recra
Cenexuma HacneACTBEHHOCTU U U3MEHYUBOCTH 2. Pa3pabotka rnoccapus 2. ['noccapuit c onpepeneHHbiM
OpraHu3moB Onpepenatb BO3MOXHOE 3. PeweHue 3apay Ha onpegeneHue nepe4yHem TepMUHOB
BO3HUMKHOBEHMWE HACNEACTBEHHbIX BO3MOXHOI0 BO3HMKHOBEHMA HACNEACTBEHHbIX | 3. 3aA4a4un HA onpefenexHue
NPU3HAKOB NPU3HAKOB NO CeseKLUu, COCTaBaeHUe BO3MOXHOI0 BO3HUKHOBEHMA
reHOTUNUYECKUX CXEM CKPELyMBAHNA HACNeCTBEHHbIX MPU3HAKOB MO
ceneKuum, coctaBieHme
reHOTUNUYECKUX CXEeM CKpeLuMBaHUsA
Pa3zpen 3 Teopusa 3sonoumnm

AprymeHTUpOBaTh HE06XOAMMOCTb COXPAHEHNUS MHOTO0OPA3NA OPraHU3MOB C LE/IbIo GEPEXHOr0 OTHOWEHMUS K

Pe3ynbTtat 06yueHus oKpyHaIOLIEH Cpefe

OueHouyHoe meponpusaTHe
py6exHoro (TeMaTuyeckoro)
KOHTpONs

KoHTponbHas paboTta “TeopeTuyeckue acneKTbl IBOMIOLUM KU3HU Ha 3emne”

Pe3ynbTatbl 06yyeHus no
TeMaMm

OueHoYHOE MEpONPUATUS TEKYILLETO
KOHTpONs

Tema OueHouHble cpeacTBa

Tema 3.1 Wctopus Xapakrepu3oBaTb npeanocbiku | 1. ®poHTanbHbIA 0NPOC 1. [lepeyeHb BONPOCOB K

3BOJIIOLIMOHHOTO U OBUXKYLLME CUAbI 2. Pa3paboTKka neHTbl BpeMeHW pa3Butus | GpoHTaNbHOMY ONpoCyY
y4eHus BO3HUKHOBEHUSA MHOr000pa3us | 3BOSIIOLLMOHHOIO YYEHNUS 2. JleHTa BpeMeHW pa3BuUTUA
BUAOB 3BOJTIOLUMOHHOTO yYeHUA
Tema 3.2 XapakTtepu3oatb npeanocbiikn | 1. ®poHTanbHbIi onpoc 1. NepeyeHb BONPOCOB K
Mukpo3asonioums W ABMKYLLME CUITbI 2. CocTtaBneHwe rnoccapus (bpoHTanbHOMY Onpocy

BO3HUKHOBEHUS MHOr006pa3us
BUIOB

2. [noccapuin ¢ onpefeneHHbIM
nepeyHeMm TEPMUHOB
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Tema 3.3 Xapaktepusosatb npeanocbiikn | 1. OueHusaemas guckyccus 1. lNepeyeHb BONPOCOB K
Makpo3Bonouus U OBUXKYLME CUNbI 2. Paspa6oTka rnoccapus TepMUHOB OLLeHMBAEMON AUCKYCCUU
BO3HUKHOBEHUSA MHOr006pa3us 2. [noccapwuin ¢ onpegeneHHbIM
BUAOB nepeyHem TEPMUHOB

Tema 3.4 Xapaktepu3oBatb npegnocblikn | 1. ®poHTanbHbIA onpoc 1. lNepeyeHb BONPOCOB K
Bo3HUKHOBEHWME U U OBUXKYLME CUNbI 2. NMoparoToBKa 1 NpefcTaBAeHUe YCTHOTO | GPOHTANbHOMY ONpoCy
pa3BUTHE XU3HU BO3HWUKHOBEHUS MHOT006pa3us | COOOLWEHUS U NEHTbI BPEMEHM 2. JleHTa BpemeHu
Ha 3emne BUAOB BO3HMKHOBEHUA U PA3BUTUSA UBOTHOTO | BO3HUKHOBEHMA U Pa3BUTUA

W pacTUTENbHOIo MUPA XMBOTHOTO U PaCTUTENbHOIO

MUPA M YCTHOE CO0bLeHN e

Tema 3.5 XapakTepu3oBaTb npeanocebiikn | 1. ®poHTanbHbIA onpoc 1. lNepeyeHb BONPOCOB K
MpouncxoxaeHue U OBUXKYLME CUNbI 2. Pa3zpaboTka NeHT BPEMEHM 1 (bpoHTaNnbHOMY ONpocy
YeNoBeKa - BO3HUKHOBEHUSA MHOT000pa3usa | MEHTANbHbIX KAPT HA BbIGOP: 2. JleHTa BpemMeHu unu
aHTponoreHes BUAOB “IBONOUNA COBPEMEHHOTO YenioBeKa”, MeHTasibHas KapTa Ha Bbl6Op U3

“Bpems u nyTu pacceneHuns YenoBeKa No | NepeyHs

nnaHete”, “BnusHue reorpaduyeckon

cpeabl Ha MOPdONOTUID U PUUONOTUID

yenoBeka”, “Yenoseyeckue pacol”,

06CyXKaeHue
Paspen 4 JIkonorus

Pe3ynbrat 06y4yeHUs

OKpyXatoulen cpepe

AprymeHTUpOBaTh HE06XOAMMOCTb COXPAHEHNS MHOTO0OPA3NA OPraHU3MOB C LE/bIo GEPeXHOro OTHOWEHUS K

OueHouyHoe meponpusaTHe
pybexHoro (TemaTu4eckoro)
KOHTpONs

KoHTponbHas paboTta “TeopeTuyeckue acnekTbl 3Koaorum”
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OueHoyHoe MEepoONpUATUA TEKyLLETO

Tema PesynbTatel 06yyeHUsa No Temam OueHouHble cpepfcTBa
y y KOHTpOAA . pea
Tema 4.1 OnucblBaTb CBA3b MEXAY TecT no 3KoNOrMYECKUM (PAKTOPAM U Cpepam Bonpocel ans tecta
JKonoruyeckue OpraHWM3MOM U cpefiof ero 0OUTaHUSA | KU3HW OPraHU3MOB

(akTopbl U cpeppl
XU3HU

Tema 4.2

Monynauusa,
coobuecTsa,
3KOCMCTEMbI

OnucblBaTb CBA3b MEXAY
OpraHM3MOM 1 Cpefioi ero obuTaHus
YcTaHaBMBaTh CBA3b CTPYKTYPLI U
CBOWMCTB 3KOCUCTEM

1. CocTaBneHMe CxeM KpyroBopoTa BELeCTB,
NCNONb3ysA MaTEpUabl IEKLUM

2. PelueHne npaKTUKO-OPUEHTUPOBAHHBIX
PaCcyeTHbIX 3aflaHUil N0 NEPEHOCY BelecTBa U
3HEepPruu B 3KOCUCTEMAX C COCTABEHMUE
TpouUecKux Lenei u nupammg 6MoMacchl u
3Hepruu

1. CxeMbl KpyroBopoTa BELLECTB,
MCNOMb3yA Matepuanbl NeKumu

2. [IpaKTUKO-OpMEHTUPOBAHHbIE
pacyeTHble 3a4aHuA M0 NepeHocy
BELIEeCTBA W IHEPrUM B IKOCUCTEMAX C
COCTaBNIEHME TPOPUYECKUX Lieneit u
nupamug 6MoMacChl U 3HEPTUM

Tema 4.3 buocdepa
- rnobanbHas
3Konorumyeckas
cuctema

OnucbIBaTb CBA3b MEXAY
OpraHM3MoM U cpefioi ero obuTaHus
YcTaHaBAMBaTL CBA3b MEXAY
CTpYKTYpamu 6uocdepsl

1. OueHunBaeman gUCKyccus

2. Tect

3. PeweHne npakTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 33434 Ha onpejenexHue naowaau
HACAMAEHUI ANA CHUXKEHUA KOHLEHTPALUK
YIAEKUCAOro rasa B atmocdepe CBoero
pervoHa npoXXuBaHua

1. lNepeyeHb BONPOCOB K
OLLeHNBAEMON AUCKYCCUU

2. Bonpocel ana Tecta

3. [paKTMKO-OpMEHTUPOBAHHbIE
pacyeTHble 3341 HA OnpefeneHue
NAOLLAAMN HACAKACHWNIA A CHUXKEHUA
KOHLEHTPALMM YyrNeK1Cnoro rasa B
atmoc(epe CBOEro pernoHa
NPOXWBAHUA

Tema 4.4 Bnusanue
aHTPONOTrEeHHbIX
(hakTopoB Ha

buochepy

OnucoiBaTh rnobasnbHble 1
PErvoHaNbHbIE 3KONOrMYeCKue
npo6aeMbl U NYTU UX MUHUMM3ALUN
Mpennaratb cnocobbl AENCTBUA NO
6e30nacHOMyY NOBEAEHMIO U1
CHUXEHUIO BAUAHMSA YeN0BEKA Ha

1. Tect

2. PeweHune npakTMKO-OPUEHTUPOBAHHDIX
pacyeTHbIX 3ajaHUI N0 COXPAHEHUID
NPUPOAHBIX PECYPCOB CBOEro PernoHa
NPOXXMBAHUSA

1. Bonpocsl pna tecta

2. [IpaKTUKO-OpMEHTMPOBAHHbIE
pacyeTHble 33aHNsA MO0 COXPAHEHMIO
NPUPOAHBIX PECYPCOB CBOETO
pernoHa npoXuBaHus
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NPUPOAHYIO Cpeay
Bbi6GupaTh Mepbl A1 COXPaHEHUs
6ropa3Hoo6pa3us

Tema 4.5 BnuaHue
COLMANbHO-
3KONIOTMYLCKUX
(hakTOpOB Ha
3[10pOBbE YENI0BEKA

WHTepnpeTupoBaTh pe3ysbTaThl
NPOBEAEHHOTr0 BMO3KONOTUYECKOTO
3KCNEPUMEHTA C UCMONb30BAHNEM
KONIMYECTBEHHbIX METO/I0B

1. OueHuBaemas aUCKyccUs

2. BbinonHeHUs npakTMyecKux 3afaHmii:
“OnpepeneHune CyTOYHOTO pauMoHa nNuTaHua”,
“Co3paHne MHAMBMAYANbHOW NAMATKM MO
OpraHu3aLuu paunoHanbHoM PU3nyecKon
aKTUBHOCTM”

3. BbinonHeHue nabopaTopHoii paboTbl Ha
BbIGOP:

"YmcTBEHHas paboTocnocobHoCTL",
"BausHue abnotnyecknx hakTopos Ha
yenoBeka (HU3KWE W BbICOKME TeMNepaTypbl)”

1. NepeyeHb BONPOCOB K
OLLEHUBAEMOW ANCKYCCUM

2. 3ajaHus npaKTUYeckux pabot
3. OtyeT no nabopatopHoit pabote

Pa3pen 5

buonorus B XX13Hu

PesynbTar 06yyeHus

TexXHONOorun

AHaJ'IVI3V|pOBaTb 3TN4eCKKne aCcneKTbl COBPEMEHHbIX UCCNenoBaHui B 06N1aCT BUOTEXHONOTUM U TEHETUYECKUX

OueHouyHoe meponpusaTHe
py6exHoro (TeMaTuyeckoro)

KOHTPONS

MpeacTaBneHue pe3ynbTaToB PeLleHUs KeicoB (BbICTYNAEHWE C Npe3eHTauueil)
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Tema

Pe3ynbTatbl 06yyeHus no Temam

OueHoyHoe MEPONpPUATUA TEKYLLETO KOHTpOAA

OueHo4Hble cpeacTBa

Tema 5.1
buoTtexHonormuu B
KU3HM KaxKporo

AHanM3npoBaTb 3TUHECKME ACNEKTDI
COBPEMEHHbIX MCCNeaoBaHM B 061acTm
OUOTEXHONOTUM U TeHETUYECKUX
TEXHONOT U

BeinonHeHwe Keiica Ha aHanu3 uHdopmaymu o
HAYYHbIX [JOCTUXKEHMUAX B 061ACTU FTE€HETUYECKMX
TEXHOJIOTUI, KNETOYHON UHXEHEPUU, NULLEBBIX
ouoTexHonorun

3apaHue Keiica

Tema 5.2.1 AHanu3mpoBaTb 3TUYECKME aCNeKTbl BoinonHeHwue Keiica Ha aHanu3 nHbopmauum o 3apaHue Keica
BuoTexHONOrMM B | COBPEMEHHBIX MCCAeA0BaHMI B 061acTy pa3BUTUU BUOTEXHONOTWIA B MEAULIMHE W
MeOULUHE U BMOTEXHONOMUU U TEHETUYECKNX (hapmaumu
thapmavmuu TEXHOOTnii
Tema 5.2.2 AHanu3mpoBaTb 3TUYECKME aCNeKTbl BoinonHeHwue Keiica Ha aHanu3 nHbopmauum o 3apaHue Keica
B1OTeXHONOrUM U | COBPEMEHHBIX MCCNEeA0BAHMI B 061aCTy pa3BUTUU BUOTEXHONOTWIA C UCMOIb30BAHMEM
XWUBOTHbIE BMOTEXHONOMUU U TEHETUYECKNX WBOTHbIX, NPUMEHEHUE NPOAYKTOB
TEXHONOT Wi BMOTEXHONOTUU B XKM3HU YeNOBeKa
Tema 5.2.3 AHanu3npoBaTb 3TUYECKME aCNeKTbl BeinonHeHwue Keiica Ha aHanu3 uHMoOpmMaLmu o 3apaHue Keica
B1OTeXHONOrUM U | COBPEMEHHBIX MCCNEeA0BAHMI B 061aCTy pa3BUTUU BUOTEXHONOTUI C UCNONb30BAHUEM
pacTeHus BMOTEXHONOTUU U FTEHETUYECKUX paCcTeHuii
TEXHONOT Ui
Tema 5.2.4 AHanu3npoBaTb 3TUYECKME aCNeKTbl BeinonHeHwue Keiica Ha aHanu3 uHMoOpmMaLmu o 3apaHue Keica

buoTtexHonormuu B
MPOMbILLNEHHOCTH

COBPEMEHHbIX MCCNeaoBaHM B 061acTm
OUOTEXHONIOTUU U TeHETUYECKUX
TeXHONOrun

Pa3BUTMU NMPOMbILIEHHON BUOTEXHONOT UM

Tema 5.2.5
CoumanbHo-
3TMYECcKue
acnekTbl
OUOTEXHONOT it

AHanu3upoBaTb ITUYECKME aCNeKTbl
COBPEMEHHbIX MCCNeaoBaHM B 061acTm
OUOTEXHONOTUMN U TeHETUYECKMX
TEXHONOT U

BbinonHeHue Keica Ha aHanu3 uHbopmauum 06
3TUYECKUX ACNeKTax Pa3BUTUS BUOTEXHONOTWiA

3apgaHue Keica
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Pa3pen 6

buoakonorunyeckue uccnepgoBaHusa

Pe3ynbrat 06y4yeHUs

BbiagnAtb NPUYUHHO-CNEACTBEHHDbIE CBA3U MeXAY OUONOrnYeCKUMm O6'beKTaMVI, npoueccamu U ABNEeHNAMHU
nyTem NCCNEA0BAHMI HA HMBbIX 00ObeKTax

OueHoyHOe meponpusTHe
pybexHoro (TemaTu4eckoro)

I'Ipe,U,CTaBneHwe Pe3ynbTaToB BbINOJMHEHUA y'-le6HO'VICCJ'Ie,D,OBaTeJ'IbCKVIX NPOEKTOB (BbICTyI'IJ'IeHVIe C

npeseHTauuen
KOHTpONns P unei)
OueHo4yHoe MeponpUATUS TEKYLLEro
Tema Pe3ynbTatbl 06y4eHUs no Temam . ponp yil OueHouYHble cpeacTsa
KOHTpOAA

Tema 6.1 OnuceIBaTb METOAbI BbinonHeHne nabopatopHbix paboT Ha Bbi6op B | OTYET 0 BbINOJAHEHUU Y4eOHO-
OCHOBHbIE METOfbI | BUOIKONOTUYECKUX UCCAEN0BAHMI MUHUTPYNNax: UCCNeaoBaTeNbCcKoOro NPoeKTa
6uoakonoruyeckn | MnaHupoeatb BUOIKONOrMYECKUIA 1. BauaHue Temnepatypsl Ha pocTa u

X UCCneoBaHuim

3KCNEPUMEHT

(b13MONOrMYECKYI0 AKTUBHOCTL POXIKEBbIX
KNeToK

2. Bauanue yrneBofoB Ha pocta u
(DU3MONOTNYECKYI0 AKTUBHOCTD APOXIKEBbIX
KNeToK

3. CoueTaHHOE BAMSAHKUE TEMNEPATYPHI U
YrNeBOJOB HA POCTa U PU3MONOTUYECKYIO
AKTUBHOCTb APOXKEBBIX KNETOK

Tema 6.2
buoskonornyecku
i IKCNepUMEHT

MpoBOAMTbL GUO3KONOTUYECKMIA
3KCNEPUMEHT

MnaHupoBaTb GMO3KONOTUYECKNMIA
3KCNEPUMEHT

WHTepnpeTupoBath pe3ynbrarhl
NPOBEAEHHOTr0 BUO3KONOrMYECKOro

BbinonHeHue yue6HO-UCCNER0BATENBCKOTO
NpoeKTa Ha BbIGOp:

1. OueHKa KayecTBa aTMOC(EpPHOro BO3ayxa
2. OueHKa KayecTBa NOYB METOAOM
tuToTECTUPOBAHMA

3. OueHka KayecTBa BOA NOBEPXHOCTHBIX

OT4eT 0 BbINOAHEHUN Y4eOHO-
NCCNeA0BATENbCKOTO NPOEKTA
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3KCNEepUMeHTa C UCNOJIb30BAHUEM
KONMU4YeCTBEHHbIX METOA0B

BOJJ0EMOB N0 OPraHONENTUYECKUM U PU3MKO-
XUMWUYECKUM CBONCTBAM

4. Bnnanue AB Ha pocT 1 passutue cemaH
BbICLIMX PACTEHMIA

5. Banauue conesoro 3arpsA3HeHns Ha pocT U
pa3BuTUE CEMAH BbICIINX PACTEHUIA
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2. OueHouyHble cpeacTBa no gucuunauHe «buonorusa»

OueHOYHbIE MEPONPUATUA TEKYLLEr0 KOHTPONA (TUMbI):
3apjaHuA, HanpaBfieHHbIe HA CUCTEMaTU3auuio n 0606weHne
TeopeTuyecKoi uHdopmauuu:
- 3anofHeHue Tabnuy
- pa3paboTKa NEHTbI BPEMEHM
- paspaboTka rnoccapus
- pa3paboTKa MEHTANbHON KapThl

3apaHua, HanpaBneHHble Ha GOPMMPOBAHUE WU NPOBEPKY 3HAHMIA:
- Tect
- OlUeHMBaemasa JUCKyCcuA
- (pOHTaNbHLIA onpoc
- 0bCy¥zeHMe no BONPOCAM NeKLMM (BCTPEYaEeTCA Y HAC ToNbKO 1 pas)
- YCTHblE COOBLEeHMA C Npe3eHTaLmel

3apaHus, HanpaBneHHble Ha GOpPMMPOBAHUE NPAKTUYECKUX YMEHMUI U
HaBbIKOB
- nabopatopHas paboTa
- peleHwue 3afay
- MPaKTUKO-OPUEHTUPOBAHHbIE PaCYeTHbIE 3afjaHus
- KeWcC Ha aHanu3 uHdopmaLlmu
- yyebHO-MCCNefoBaTENbCKUI NPOEKT

2.1. OueHoyHble cpeacTBa TeKylWEro KOHTPOJNA MO AUCLUNANHE
«buonorua»

TekyWwuid  KOHTPONb  Pe3ynbTaToB  O0OYYEHMA MOXKHO  OCYWECTBAATH
Pa3NUYHbIMM METOJAMM M C MOMOLWbIO Pa3NNYHbIX OLEHOYHbIX cpeacTs. [lo
oucumunnuuHe «buonorusa» B kauecTse CpefCcTB TEKYWErO KOHTPOS NPUMEHSIOTCS
3aAaHu1A B TECTOBOW GopMe; TabnuLbl; BU3yanu3aLma TeOPeTUYECKOTro MaTepuana
B (opmaTe NEHTbl BPEMEHW W MEHTANbHbIX KapT; PELeHWe KeWcoB W ppyrue
OLeHOYHble MaTepuansl. Huxe npuBeaem npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. 3apaHuA, HanpaBNeHHbIE Ha CUCTEMATU3ALMUIO U
0606wweHne TeopeTMyeckon uHGpopmaLmm

1. 3anonHenue Tabnuubl

Ha3BaHue Tembl Buonorus Kak Hayka

OnucbiBaTb METOAbI MCCNEROBAHMSA HA MOJIEKVIAPHOM U

Pe3ynbTtar 06yyeHus no teme
KNETOYHOM YPOBHE

06wme KomnetreHUUU 0K 02
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®opmynupoBKa 3aaHuA: 3anonHUTe TabauLy “Bknag yyeHbix B pa3sutue
ornonorun”, ykaszae y4eHoro, BpeMeHHO nepnop paboTbl HaZ OTKPLITUEM U AaiiTe

KPaTKYl0 XapaKTePUCTUKY OTKPLITUSA, UCNONb3YsA MATEPUAN NEKLNIA, yuebHUKa,
NHbIE UCTOYHUKK UHDOPMALIUY.

Tabnuua — Bknag y4eHbix B pa3Butne 61Monoruu

YueHblit BpemeHHOM KpaTkas xapaktepucTnka paboTbl yYEHOTO
nepuog

Kputepuu oueHMBaHNUA 3a0aHNA:
“5” - Tabnuua BbINOAHEHA B NOJHOM 06beMe

“4" - B xo4e 3an0fHeHNs TabNMLbl MAaTEPMAN OTPAXKEH HE NOSIHOCTLIO, UMEKTCA
HE3HaYMTEe/IbHbIE HETOYHOCTU, HEAOYETHI

“3" - B x04e 3an0HeHNs TabNuLbl MaTEPMAN OTPAXKEH HE NMOSIHOCTLIO, UMEKTCA
3HAYUTENIbHbIE HETOYHOCTH, HELOYETHI

“2" - Tabnuua otpaxaeT meHee 50% maTepuana uau He BbINOSIHEHA

2. Pa3paboTka neHTbl BpeMeHHu

Ha3eaHue TeMbl OHTOreHe3 XMBOTHbIX U YeNoBeKa
Pe3ynbTar 06y4eHus no OnuceiBaTh CTafuMM OHTOreHe3a XMBOTHLIX U1
Teme yenoBeka

06wue KomMneTeHL UM 0K 02, 0K 04

®opMynUpPOBKa 3aJlaHUA: CO3JaliTe NNEHTY BPEMEHM, OTPAXAIOLLYI0 3Tanbl
OHTOreHe3a OTAENbHOW rPYNMbl UBOTHBIX MM YEJOBEKA C KPATKOW
XapaKTepucTukoit. Ha3zBaHusa cTaanit oMK HbI ObITb PACNONOKEHBI B
XPOHONOTMYECKOM NMOPALKE, OCHALLEHbI KPAaTKUM ONUCAHNEM OCHOBHbIX

M3MEHEHWI, NPUNOXKEHbI PUCYHKU. 3afiaHue BbINMONHAETCA B Manbix rpynnax (3-4
yenoBeKa)

3. Pa3paboTKa MeHTanbLHOW KapTbl
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Ha3BaHue TeMmbl CTpoeHwue opraHunsma

Pe3ynbTar 06y4eHus no OnucbiBaTbh CTPOEHME U B3aMMOCBA3b YacTel
Teme MHOTOKNETOYHOrO OpPraH1M3mMa
06wue KomMneTeHL UM 0K 02, 0K 04

®opMynUpOBKA  3ajlaHMA:  COCTaBbTe  MEHTaNbHble  KapThl  No
KnaccuduKaLmMm TKaHel, OpraHoB M CuUCTeM OpraHoB. B kapte oTpasute
0COBEHHOCTU CTPOEHUA, DYHKLMI 06BbEKTOB. Bbl MOXeTe 00beANHATL 0OBEKTHI NO
BbINOSHAEMOMN QYHKLMM MAN NO CUCTEME OPraHOB.

Mpv BLINONHEHUU CTYAEHTH pacnpefenstoTca Ha manble rpynnsl (no 2-3
yenoseka). 3afaHue ABnAeTCA NPOPECCHOHANbHO-OPUEHTUPOBAHHbIM. CTYAEHTDI,
obyvatwmecs npodeccmun/cneunanbHoCTM CBA3AHHON C OOBEKTOM W3Yy4YeHUS
“PacteHns” pa3pabaTtbiBalOT MEHTANbHYIO KApTy MO CTPOEHUI0 OpraHu3ma
pacTeHuit (rpynnbl MOXHO pa3fennTb NO OTAeNnaM pPaCTeHMIt: MOXOBUHbIE,
nNayHOBUAHbIE,  XBOLWEBMUAHbIE, NanopoTHUKOBUIHbIE, rofI0CEMEHHbIE,
nokpbiTocemeHHble). CTyaeHTsl, obyyalowmecs npodeccuu/cneymansHoCcTy
CBA3aHHOM C o6bekTOM u3yyeHusa “uBoTHble” pa3pabatbiBaloT MeHTaNbHYIO
KapTy MO CTPOEHMIO OPraHM3Ma XUBOTHbIX (FPYnMbl MOXHO Pa3fesnTb N0 TUNAM W
Knaccam XUBOTHbIX. TUMbI: KALWEYHOMNONOCTHbLIE, NIOCKME YEPBU, KPYI/ble YepBH,
KONMbYyaTble YEepBM, MONIOCKM, uneHucToHorve. Knaccel: Xxpswesble pbiObl,
nonacTtenepsle pblbbl, ambubuKM, npecMmbikalowmecs, NTULbL, MIEKONUTaoWMe).
CryneHTel, obyuyatowmeca npodeccuu/cneunansHOCTU CBA3AHHON € 0ObEKTOM
n3ydyeHuns “Yenosek” pa3pabatbiBalOT MEHTA/IbHYIO KAPTY MO CTPOEHMIO OpraHM3ma
yenoBeka.

Mpu pa3paboTke peKOMeHAYEM UCMOb30BATL MHCTPYMEHTbI:

https://www.mindmeister.com

https://app.mindmup.com

WNW APYroro MHCTPYMEHTA ANA CO34aHMA MEHTANbHbIX KapT.

[pumep YacTh MEHTANbHOWN KapThbl:

CepaeuHO-COCYAMCTAR CNCTEMA

HeAYAOUHO-KMWEYHBIA TRPAKT

Kputepuu oLeHMBAHWA MEHTAIbHOM KapTbi:
«5» - 8-9 6annos.; «4» - 7 6annos; «3» - 5 6annos
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3 6anna 2 6anna 1 6ann
Copepxanue NHdopmauyua NHdopmauyua NHdopmauma
npeAcTaBieHa B npeAcTaBneHa, Ho npeAcTaBieHa
nonHoMm obveme NMEIOTCA HETOYHOCTU | YACTUUHO
Ipadmnueckoe MHoroctyneHyaras MHoroctyneHyaras pocToi «nay4yoKk»
odopmnenune kapTbl | KapTa c gobaBneHunem | KapTta

KapTUHOK, 3HAKOB.
Ncnonb3oBaHue
Pa3HbIX LBETOB Ha
onpefeneHHbIX
BETBAX.

Jlekcuko-
rpammaTmyeckoe
odopmneHue

Kapta He copepxut
OWMOOK U oneyaTok

Kapta He copepxur
rpy6bIx
rpamMMaTYeCcKuX
OWKUOOK UM onevartok,
KoTopble 6bl
OTBAIEKANN BHUMAHME
yuTaTens ot
COfEpKaHMA

KapTta cogepxur TaK
MHOTO rpy6bIx
rpamMmmaTuyecKux
OWMBOK W ONeyaTok,
4TO €e coaepKaHue

TPYAHO
BOCMPUHUMaETCA

4. Pa3pab6otka rnoccapus

Ha3BaHue TeMbl

OCHOBHbIE€ NOHATUA TEHETUKU

PesynbTtar 06yueHus no teme

OnuceiBaTh 3dKOHOMEpPHOCTU HacneaCTBEHHOCTU U

M3MEH4YNBOCTU

06wue KoMneTeHLUUH

0K 02

®opmynupoBKa 3afaHMA: COCTAaBbTE FN0CCAPUiA ¢ onpeaeneHuamu no teme "0CHOBHbIE
NOHATUA TEHETMKA”, UCMOJIb3YA MATEPUANbI IEKLUIA, Y4eBHUKM, COBAPU.

lpumepHbIA NnepeyeHb TEPMUHOB:
AnbTepHaTUBHbIE MPU3HAKM

AnnenbHble reHsl
HeannenbHble reHsb

JlOMUHAHTHbIA Npu3HaK
PeLieccuBHbIN Npu3HaK
[OMO3UTOTHbIN OpraHn3m

[eTepOo3UroTHbLIA OpraHu3m

[eHoTMN
®eHoTun

[nrnbpupHoe ckpelmsaHme

Yucrtasa nuHus
fubpua

HacnepctBeHHOCTb
N3MeHUYMBOCTb
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2.1.2. 3apaHusA, HanpaBneHHble Ha (QOpPMUPOBAHUE WU NPOBEPKY
3HaHUU

1. ®poHTanbHbIA ONpoc

Ha3Banue tembl NcTopus 3BONIOLMOHHOIO y4eHUA

XapaKTepu3oBaTb NPeANOChUTKM U ABUKYLLME CUNbI

Pesynbtat 06yyeHus no teme
BO3HUKHOBEHUS MHOT006pa3us BUAOB

06wme KomnetreHUUU 0K 02, OK 04

[pumepHbIit nepeyeHb BONPOCOB K (POHTANILHOMY ONPOCY
KakoBbl cuibHble U Cnabble CTOPOHBI CUCTEMbI OpraHnyeckoro mupa K. JIuHHes?
CchopmynmpyinTe 0CHOBHbIE NONOXKEHUA IBONKOUMOHHON Teopum K. b. Jlamapka.
lepeuncnute npeanoCcbINKM BOSHUKHOBEHUA AAPBUHN3MA
MepeuncanTe 0CHOBHbIE NONOXKEHUA CUHTETUYECKOW TEOPUM IBOMIOLMH

POONME

Kputepuu oueHunBaHus:

«5» - OTBET NOJIHbINA, PA3BEPHYTHIN

«4» - OTBET [JOCTAaTOYHO NOJIHbIA, HO €CTb HETOYHOCTH
«3» - OTBET KpaTKMiA uau ¢ rpy6eiMu ownbdKamm

«2» - OTBET HEBEPHbIA UK OTCYTCTBYET

2. MoproTtoBKa yCTHIX COOOLEHMIA C npe3eHTaLueik

Ha3saHue Tembl [eHeTUKA yenoBeKa

OnuceiBaTh 3dKOHOMEpPHOCTU HacneaCTBEHHOCTU U

W3MEHUYUBOCTH
PesynbTar 06yueHus no teme
Onpenensitb BO3MOXHOE BO3HUKHOBEHUE HACNECTBEHHbIX
NpU3HAKOB
06wme KomneTeHUUU 0K 01, 0K 02

GopMynnpoBKa 3aflaHuA: NOLrOTOBLTE YCTHOE COOOLEHME U Npe3eHTaLmMo 06 OfHOM
HacnefCTBEHHOM 3a601eBaHUM U3 nepeyHs. PaboTa BbINoaHAETCA B napax. B cTpyktype
CO0OWEHNSA U NPe3eHTauun Heo6X0AMMO OTPA3UTh:

1. HaseaHwue 3ab60neBaHUs

2. Tunu3auums 3a6onesaHus

a. A) reHomHoe / reHHoe / mofMreHHoe / XxpoMOCOMHOe

b. B) ayToCOMHO-AOMUHAHTHOE / ayTOCOMHO-PELECCMBHOE / CLIENIEHHOE C MOJIOM
CywHOCTb MyTaLuumM (Ha KNETOYHOM YPOBHE)
KnuHuyeckue nposBneHus 3abonesaHus
YacToTa BCTpe4aemMocTu
JlnarHocTtuka
WcTouHMKKM nHbopmaLmu.

Nooabkow
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NoghkwhE

MpumepHbit nepeyeHb HAaCNEACTBEHHDbIX 3a60s1eBaHMiA YenoBeka

CuHppom JHrenbmaHa
MyKoBucuuao3

Cunppom Mupcona

Cunppom [layHa,

CuHpgpom KnaiiHdenbtepa,
Cunppom LLlepewesckoro-TepHepa,
CuHppom 3aBapaca,

YeK-nucT ana OLEHKU Npe3eHTalLum

OueHute Npe3eHTauuto no Cegyrwnm KpUuTepuam:

8. CMHAPOM «KOLWAYbEro KpUKay»
9. (CepnoBMAHOKNETOYHAs AHEMUS

10. Heitpodnbpomaro3

11. lanbToHU3M
12. Temopunusa

13. GenunketoHypus

INeMeHTbl copepxaHua

Hanuyue

OtcyTcTBME

1. TUTyNbHBIA Cnaing,

1.1 Ha3BaHue 3aboneBaHus

1.2 | CBepeHus 06 aBTOpax

2. [laHa nonHas Tunu3aums 3aboneBaHus

3. [loKa3aHa CyWHOCTb MyTaLUM

4, OnucaHbl KTMHWMYECKME NPOABAEHUSA
3aboneBaHus

5. YKa3aHa 4acToTa BCTPEYAEMOCTD

6. OnucaHa AMarHoCcTuKa

7. YKa3zaHbl UCTOYUHUKM MHDOPMALUM

8. CobniofieHMe eanHOro CTUAA NPe3eHTaLUu

9. Matepwuan 6bln1 UHTepeceH

10 | Matepuman 6bin nonesex

llikana nepesosa 6annos B 0TMETKY

12-11 6annos. - «5»

10 - 8 6annos. - «4»

7-6 6annoB -«3»

MeHee 6 6anNoB UK OTCYTCTBME PABOTHI - «2»

JllononHuTtenbHble CBeAeHUsA ANsA npenofaBaTens.
B uensx nzbexaHue noBTOPEHNUs TeM Npe3eHTauui, NPpenofaBaTelo peKoMeHaYeTCs

pacnpepenuTb KOHKPETHbIE TeMbl CPEAM FPYNM yYaLWUXCA.

3. OueHuBaemas aucKyccus
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Ha3BaHue Tembl Buocdepa - rnobanbHas 3KonorMyeckas cucrema

OnucbiBaTh CBA3b MEXAY OPraHU3MOM U CPeAoH ero
Pe3ynbTar 06yyeHus no teme obuTaHus

YcTaHaBnUBaTL CBA3b MEXAY CTPYKTypamu 6uocdepsbl

06wue KomneTeHUUU 0K 01, 0K 02, OK 07

[puMepHbIiA NnepeyeHb BONPOCOB K OLEHUBAEMOMN AUCKYCCUU

1. Tno6anbHoe notennexnue: Mud MM peanbHOCTL? YTo BaM M3BECTHO O JAHHOM SIBJIEHUM?
Kakue akTbl CylWecTBOBaHUA UK OTCYTCTBUSA FN06ANbHOTO NOTENIEHUS BaM
U3BECTHbI?

2. 06bacHUTe, Kakue haKTopbl OTPaHUYMBAIOT PACNPOCTPAHEHUE KU3HU B aTMOChepe,

nutocgepe, rnapochepe.

Kak M0)XHO 0XapaKTepn30BaTb UCTOPUYECKNE U3MEHEHWUS POaK YenoBeka B Guochepe?

4. B 4éM COCTOMT LEHHOCTb OXpaHbl GMopa3Ho06pa3mna? YTo NPUBOAMT K COKpALUEHUIO
6uonoruyeckoro pazHoo6pasusa? lNoyemy ans yenoBeyeCcTBa BaXKHO He AOMYCTUTH
obepHeHUs 6uopasHoo6bpa3mus?

w

Kputepuu oueHuBaHus:

«5» — AKTMBHOe yyacTMe B [AMCKycCMM. BbiCKa3biBaHWMe COOTBETCTBYET 3afldaHHON Tewe,
XapaKTepu3yeTcs BbICOKON MHHOPMATUBHOCTbIO M OPUTMHANLHOCTbIO, APryMEHTbI NOAKPENeHb
y6eanTenbHbIMKU NPUMEpaMK.

«4» - [10CTaTOYHO AaKTUBHOE y4acTue B AUCKYCCUM. [loNyCKAeTCA HE3HAYUTENbHOE OTKIOHEHWe
OT TeMbl ANCKYCCUK. BblCKa3bIBaHME HOCUT OTYACTW TPMBMANbHbIN, TOBEPXHOCTHbIN XapakTep. He
BCE apryMeHTbl NOJKPEneHbl MpuMepamu.

«3» - TlaccuBHOe yyacTMe B [AMCKYCCMW. BbiCKasbiBaHMe xapaKTepusyetcss HU3KOi
WH(OPMATUBHOCTbIO, CTEPEOTUMHOCTbIO, HE OTPAXKAET MOMHOrO MOHUMAHUA TEMbl [UCKYCCUM.
AprymeHTbl chopMynMpoBaHbl aBCTPaKTHO. MpUMepbl OTCYTCTBYIOT.

«2» - llaccMBHOe yyacTue B AMCKYCCUW. BbiCcKa3biBaHMe He COOTBETCTBYET 3aflaHHON Teme,
OTCYTCTBYIOT apryMeHTbl B N0JIb3Yy KaKOM-NMGO TOUYKM 3peHus.

JllononHuTtenbHble CBeAeHUsA ANsA npenofaBaTens.

[Inckyccuio MoaepupyeT npenoaasatens. B Hauane AUCKYCCUMU OH 3aaeT CyLwaTensam
HECKOJIbKO K/IDYEBbIX OCTPbIX BONPOCOB, N06YX¥Aas ux BCTynuTh B 06cyxaeHue. [lanee
NOCTENEHHO B XO[1€ AUCKYCCMU 0OCYKAAKTCA BCE NOCTABAEHHbIE BONPOChHI, Y4ACTHUKH
BbICKA3bIBAIOT CBOE MHEHMUE.

4. 06cyxpeHMe No BONPOCaM NEKLUHU

Ha3BaHue TeMbl JKU3HEeHHbIN UMKN KneTkn. Mutos. Meio3s
Pe3ynbTat 06yuyeHus no teme XapaKTepu30BaTh XU3HEHHbIA LUK KNEeTKM
06wue KoMneTeHUUU 0K 02, 0K 04

MpuMepHbIil nepeyeHb BONPOCOB ANs 06CyKaeHUs
1. Kakue n3meHeHMs B KNeTKe NPeAWeCcTBYIOT AENEHUIO?
2. Oxapaktepu3yiTte (a3bl MUTO3a M KPAaTKO PACCKAXKMTE, KaK MPOUCXOAUT 3TOT NPOLECC.
3. B uem 3akntoyaeTcs 6UONOrMYECKOE 3HAYEHME MUTO3A?
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4. Yem mMeil03 0TIMYALTCA OT MUTO3a?
5. B yem 3aknyaertcsa 6Monormyeckoe 3HayeHume meinosa?

5. Tect
Ha3BaHue TeMmbl B3aumopencTeme reHoB
OnucebIBaTbH 3aKOHOMEPHOCTU HACTEACTBEHHOCTU U
N3MEHYMBOCTU
Pe3ynbTat 06yuyeHus no teme Onpepenarb BEPOATHOCTb BO3HUKHOBEHUA
HacneACTBEHHbIX MPU3HAKOB NPU Pa3NUYHbIX
B3aUMOAENCTBMAX FTEHOB
061ue KoMneTeHUUu 0K 01, 0K 02

lpumep TectoBoro 3apaHus
1. K B3aumonencreuam annenbHblX reHOB He OTHOCAT:
1) 3anucTas, noAnMepmio, MoauduuMpyioLLee AeNCTBUE reHOB
2) KOOMEepawumio, MHOXECTBEHHbIN aNnenusm
3) CBEPXAOMUHMPOBAHME, KOMMIEMEHTAPHOCTD
4) KOOOMUHMPOBAHME, MPOMEXYTOUHOE JOMUHUPOBAHME
2. [lposBneHue y reTepo3UroT NpPU3HAKOB, [AETEPMUHWUPYEMbIX [BYMA ANNENAMMU
HabnoaaeTcs npu:
1) cBepXAOMUHWUPOBAHUM
2) 3nucrase
3) KOLOMUHUPOBAHUU
4) onumepuu
3. HacnepoBaHwe 4eTBEpTOM rpynnbl KPOBM OTHOCAT K TUMY B3aMMOAENACTBUA:
1) KOROMUHUPOBAHME
2) CBEPXAOMUHUPOBAHKE
3) nonHOEe LOMUHUPOBAHME
4) NPOMEXYTOUHOE LOMUHUPOBAHKE
4. HacnepoBaHWe WHHWKUANOBOW OKPACKW Y KPOJMKOB KOHTPONUPYETCA TPEMSA annensamu:
A,a v ah. Kaxpaas ocobb saBnseTcs HocuTenem ToAbKO ABYX U3 HUX. 3TO NpuUMep:
1) KoMNNeMeHTapHOCTU
2) Koonepaumu
3) MHOXXECTBEHHOTO anenm3Ma
4) nonumepum
5. TMoseneHne HOBOOOpPA30BaHWIA NpW COBMECTHOM [AEACTBUM [BYX AOMMHAHTHbIX
HeannenbHblX reHOB, KOrAa B TOMO3WrOTHOM WAW B TEeTEPO3UrOTHOM COCTOSAHUU
Pa3BMBAETCSA HOBbIW NPU3HAK, HabofaeTcs npu:
1) KoMneMeHTapHOCTU
2) Koonepaumu
3) NONHOM JOMUHMPOBAHUM
4) BeiCTBUM reHoB-MOAN(DUKATOPOB
6. Ecnu oanH LOMUHAHTHBIA reH NofaBAseT AeACTBUE APYTOro AOMUHAHTHOIO reHa, To - 3T0
npumep:
1) peueccuBHOro 3anmcTasa
2) nonMmepuu
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3) AOMMHAHTHOTO 3NMCTa3a
4) MHOXECTBEHHOTO annenn3ma

Homep Bonpoca paBunbHbINA 0TBET
1 1
2 3
3 1

N
w

2.1.3. 3apaHus, HanpaBneHHble Ha GOpPMUPOBAHME YMEHUIA U HABbLIKOB
1. JNlabopatopHas paboTa

Mpu n3yyeHun pucumnauHsl “buonorua” npepycMoTPeHO BbINOSHEHUE NAGOPATOPHBIX
pabot:

Tema 1.3. buoNOrMYECKU BaXKHbIE XUMUUYECKME coefuMHeHus: JlabopaTopHas paboTa
“Onpepenexne ButamuHa C B npoayktax nutaHusa”; JlabopatopHas pa6ota «mapodunbHo-
ruapodo6Hble CBONCTBA MUNMUAOBY.

Tema 1.4. CTpyKTypHO-(PYHKUMOHANbHASA OPraHM3aums KneTok: JlabopatopHas pabota
«CTpoeHue Kknetku (pacTeHus, XUBOTHble, TPUObLI) W KNETOUHblE BKAOYEHUs (Kpaxmarn,
KapoOTMHOMAbI, XOPOMIACTL, XPOMOMAACThl)»; JlabopaTopHas pa6ota «lpoHMLAeMOCTb
MeMO6paHbl (NNa3Monus, Aennasmoans)m».

Tema 4.5. Bausnue couuanbHO-3K0NOrMYecKux (pakTopoB HA 3[A0POBbE YEJIOBEKA:
JlabopatopHas pabota Ha BbGop: «YMcTBeHHas paboTocnocobHOCTbY UM  «BnusHue
abnoTnyeckux GaKkTopoB Ha YesoBeKa (HU3KUE U BbICOKKUE TEMMEPATYPbI)»

Tema 6.1. OcHOBHble MeTOAbI 6MOIKONOTUYECKUX UCCIEA0BAHNIA

JlabopatopHas pa6oTa Ha BbI6OP MO MUHM rpynnam: «BausHue Temnepatypbl Ha pocTa 1
(DU3NONOTUYECKYI0 AKTUBHOCTb [POMOKEBbLIX KNETOK»; «BnusHue yrneBOoAOB HAa pocTa M
(U3NONOTUYECKYIO AKTUBHOCTb APOXGKEBbIX KNETOK»; «CoyeTaHHOE BAUSHUE TeMNepaTypbl W
YINEBOAOB HA POCTa U (HU3MONOTUYECKYID AKTUBHOCTb JPOXIKEBBIX KNETOKY

O6opynoBanume nabopatopum u pabouyux Mmect nabopaTopum: MUKPOCKOMbI,
CeKyHLOMEpP, TOHOMETP, labopaTtopHas nocyaa (Npo6upKY, NOACTABKU A1 NPOOUPOK, MUHLETHI,
NecoK, CTYNKM C NeCcTUKaMW, MpefaMeTHble W NOKPOBHbIE CTEKNA, CTEKNAHHbIE NANOYKK,
npenapoBasbHble Wrbl, GuUAbTPoBanbHAA Gymara (candeTku), CTaKaHbl) TMNEPTOHUYECKMA
pacTBOp XNOPUAA HATPUA, 3%-Hblii pacTBOP NEpoKCcMAa BOAOPOAA, PAcTBOP #oaa B MOAUCTOM
Kanuu, rauLepuH, KnyoHW kaptodens, MCT 3M10AeU KaHafACKOMW, nnog psa6uHbl 06bIKHOBEHHOW
(psAbUHbBI UM TOMATA), YK PenyaThlil, pa3BefeHHbIE B BOAE LPOXIKM).

Mpuseaem npumep NabopaTopHoi paboTbl
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Ha3BaHue Tembl CTpyKTYypHO-(YHKUMOHANBHAN OPraHM3aLUs KNETOK

Pa3nnyatb CywecTBeHHbIE NPU3HAKKU CTPOEHUA KNETOK
OpraHn3MoB pPa3HbIX LLAPCTB XUBOW NPUPOSbI
MpoBOANTbL HAbNIOAEHME KETOUYHBIX CTPYKTYP U UX
M3MEHEHUI C NOMOLLbI0O MUKPOCKONA

Pesynbtat 06yyeHus no teme

06wme KomnetreHUUU 0K 01, OK 02, OK 04

JlabopatopHas pabota «CTpoeHWe pacTUTENbHOM, XKMBOTHOW, TPUOHOM KNETKUY

Llenb pa6oThl: 3aKpenuTh yMEHWUE FOTOBUTL MUKPONpPEnapaThl U pacCMaTPMBAThL UX NOf,
MUKDPOCKOMOM, HAXOAUTb 0COOEHHOCTU CTPOEHMA KNETOK Pa3NMYHbIX OPraHM3MOB, CPaBHUBATD
UX Mexay coboi.

1.Bonpockl ans gonycka K nabopatopHoii pabore.

1. Ha30BMTE OCHOBHbIE YACT MUKPOCKONA M ONULWIUTE UX DYHKLMK.
2. YT0 TaKoe NpeaMETHOE U MOKPOBHOE CTeKna? [ Yero OHW HyXHbI?
3. MepeyncanTe 0CHOBHblE NpaBuia PaboTbl C MUKPOCKOMOM.

2.[lpoBefeHune oNbITOB

06opynoBaHue 1 nocyaa MaTtepuansl U peaKkTUBbI
1. MukpocKonsl 1.Bopa
2. NpegMeTHble U MOKPOBHbIE CTEKNA 2. Pa3BefieHHble B BOAE APOXIKM
3. CteknsaHHbIE NANOYKM 3. Jlyk penuarblii

4. CTakaHsl

5. dunbTpoBanbHas bymara (candetka)

6. CTepunbHbIiA WnaTenb

Anroputm npoBeaeHus paboTbl Bonpochl v 3apaHus
e 1. N3yuyeHue CTpOEHUSA PacCTUTENbHOI Onpegenute hopmy KNeToK,
KNeTKu e Haiigute sappo, Bakyonu, 060104Ky
1.1. CHATb C BHYTPEHHEeH NOBEPXHOCTU MACUCTOM KNeTKU.
Yewymn YKOBULbI TOHKYIO NAEHKY — 3NUAEpMyY; e 3apucyinTte HECKONbKO KNeToK
o 1.2, [lomecTuTb KyCOYEK 3nMAepMbl HA 3NupaepMmbl, 0603HAYMUB HA PUCYHKE:
npefMeTHOe CTEK0 B Kanaio BOAbI; uMTonnasmy, A4po, BaKyoIu,
e 1.3, HakpbiTb 06BEKT NOKPOBHbIM CTEKIOM; 060/104KY KNETKM
e 1.4. PaccmoTpeTb KNeTKU 3nuaepMmbl Noa
Pa3/IMYHbIM YBEIMYEHUEM MUKPOCKONA
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2. N3yuyeHue CTPOEHUS INBOTHOIM KIIETKK PaccmoTpuTe Ha KOHYMKe WnaTens B

2.1. [IpoBeCTU CTEPUNbHBIM WINATENEM C IETKUM KanesibKe COHbI CNYLIEHHbIE KNETKN
HAXUMOM o HEGY MU MO fecHaM; nuTenus

2.2. HaHecTu KanenbKy CNOHbI HA NpeaMeTHoe PaccmoTtpuTe Ha npenapare oTAesbHbIe
CTEK/I0 M HAKPbITb €€ MNOKPOBHbIM CTEK/IOM; KpynHble NNOCKUE KINETKN HEeNnpaBUIbHOM
2.3. PaccmoTpeTb npenapat npu 60abWoM (opmbl. bonbluas yacTe KNETOK MepTBble,
yBENNYEHUMN C NPUKPBLITOIN auadparmoi NO3TOMY B HUX XOPOLIO 3aMETHO AAPO.
KOHAeHcaropa. e 3apucyiiTe HeCKONIbKO KNETOK,

0603HaubTe AQPO U LUTONNA3MY.

3. U3yueHme cTpoeHuns Knetku apoxokei (rpubol) | Hailanute ApoxoKeByto KNETKY, PaCCMOTPeTb
3.1. lomecTuTb CTEKIAHHON NANOYKON Kano ee GopMy 1 OTAeNbHbIE YaCTU.

pacTBoOpa C APOXKAMM HA NpeAMETHOe CTEKNO; 3apucyiite HECKONbKO KNeTOK, caenante
3.2. HaKpbITb €e NOKPOBHbIM CTEKNOM. ECin ecTb noanucu.

U3NULKN XUAKOCTH, yAIUTE ee C NOMOLLbIO
tunbTpoBanbHoOii Bymaru (candetku);

3.3. PaccmoTpets npenapart nof MUKPOCKOMNOM

W1oroBas KOHTpOJbHAs YacTb NA60PaTOPHOIA Pa60oTLl (BbINOJIHUTL NUCbMEHHO):
1. W3 Kakux 0CHOBHbIX 4acTe COCTOMT Ntobas knetka?
2. Yro 0buero uMeeTcs B CTPOEHUN PaCTUTENbHOM U XUBOTHO KNETOK?
3. YeMm paznuuanTcs 3TU KNETKN?
4. Yem 06bACHUTD, YTO, OYAYYM YCTPOEHHBIMU MO MHOMY NNaHY, KNEeTKN BECbMa
pa3Hoo6pa3Hbl No Gpopme U pasmepam?
2. [paKTUKO-OpMEHTUPOBAHHbBIE PACYETHBIE 3aAHUA

Ha3BaHue Tembl Monynsuus, coobLecTBa, IKOCUCTEMDI

OnucebIBaTh CBA3b MEXAY OPraHU3MOM U CPEfoi ero
Pe3ynbTar 06yyeHus no teme obuTaHus
YcTaHaBAMBaTh CBA3b CTPYKTYPbI U CBOMCTB 3KOCUCTEM

06wme KomnetreHUUU 0K 01, OK 02, OK 07

HassaHue 3apaHua: Pacyer cpoka ucyepnaHusa npupoaHbiX pecypcos

Gabyna: Pa3BuTMe uyenoBevyecKoro 06WECTBA HEBO3MOXHO 6e3 B3aUMOAENCTBUSA C
npupoaon. 1o HEKOTOpPOro BpeMeHW OTpUUATeNibHble NOCNeACTBUA XO3AWCTBEHHOW W WHOWM
AEATENbHOCTM  4YeNoBeKa  KOMMEHCUPOBAIM  CMOCOBHOCTbIO  MPUPOAHBIX — CUCTEM K
camoBoCCTaHoBneHuo. Ho K cepeauHe [ABafuaToro CToeTUA  CUTyaLMUA  M3MEHMNACh:
OKpyXKarLwas NpupoaHas Cpefia yiKe He B COCTOAHUM KOMNEHCUPOBATbL NOHOCTHIO MOCNEACTBUA
BO3[ENCTBMA POCTA YWUCNEHHOCTU NI0OAEA WM pacMpeHus MpOM3BOACTBA. 3arpsA3HEHbl BOAQ,
BO34yX, pacTeHus, BbINAAAIT  KUCNOTHble  A0XAWM, 3pO3MA  BbIBOAMT  NOYBbI WU
CebCKOX03ANCTBEHHOT0 060p0Ta, NONSAPHbIE NbAbl TAKT U3-33 MOTENIEHUA KNUMATA, UCYE3AI0T
MHOTME BUAbl XMBOTHbIX M PACTeHWii, HaceneHue NpuoOpEeTaeT XpoHM4eckue 3aboneBaHus,
pacTéT cMepTHOCTb. CylecTBylowme CeMYaC MHTEHCUBHOCTb AHTPOMOrEHHOro BO3AeNCTBUA
BEeAET HaLly NIAHETY K UCTOLEHUIO U Aerpaaauuu.

3apanue: OueHuTe CPOK MCYEpnaHWa NPUPOLHOrO pPecypca, ecnu WU3BEeCTeH YPOBEHb
Ro6bluM pecypca B TeKylem rogy, a notpebneHne pecypcoB B nochegywuwme rogsl 6yaet
BO3PACTaTb C 3a[laHHOW CKOPOCTbIO MPUPOCTA exerogHoro notpebneHns. Kakoi npupogHbiit
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pecypc UMeeT CaMmblil JONTUN CPOK MCYEPNAEMOCTU U KAKON — HAUMEHbLINIA?

WHdopmayms, HeobxoamMas Lis pelleHuns:

Tabnuua 1
Pecypc 3anac pecypca Q, Hlob6blua pecypca q, MpupocT o6bema
MIpA. T MApA T /Tog noTpeGneHus pecypca
TP, % B rop,
KameHHbIl yronb 6800 39 2
MpupoaHbiit ras 280 17 15
Hedtb 250 35 2
HKeneso 12000 0,79 25
®octop 40 0,023 18
Meab 0,60 0,008 1,7
LUunHk 0,24 0,006 13
CBunel, 0,15 0,004 22
AnloMuHuiA 12 0,016 16
YpaH 300 02 2

[lns pacyeTa BOCNONb30BaATHCA POPMYNOI CyMMbl YNEHOB PAAA FrEOMETPUYECKON NpOrpeccuu

Q= w, 1)

100
rae Q - 3anac pecypcos, g — rogoas fo6biua pecypca, TP — npupoct notpe6neHus pecypca, t —
4ucno nert.

JlorapucdmupoBaHue Bbipaxenus ans Q aaet cnepyiowyio Gopmyny Ans pacdyera Cpoka
ucyepnaHus pecypca

QTP
_ ln(q~1oo)+1 2
ey “
n 100
3. Pewenune 3apau
Ha3BaHue Tembl 33aKOHOMEPHOCTU HaCNef0BaHNA
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OnucbiBaTb 3aKOHOMEPHOCTU HACNEACTBEHHOCTHU U
W3MEHYMBOCTH
Pe3ynbrar 06yyeHuns no teme OnpepensTb BEPOATHOCTb BO3HUKHOBEHMUSA
HacnefCTBEHHbIX NPU3HAKOB NPU MOHO-, An-,
NOAUTMOPUAHOM U aHANN3UPYIOLEM CKPELLMBAHNM

06wme KomnetreHUUU 0K 02, OK 04

dJopmynMpOBKa 3afaHuA: pewunte 3anayvum, COCTaBUB CXEMbl CKPeLWWUBAHUA

3apfaHve saBnsetca npodecCMOoHaNbHO-OPUEHTUPOBAHHbBIM. 3aauyn ANA CTYAEHTOB
noabMpatTCsA B COOTBETCTBUM C 06bEKTOM U3y4eHus “Pactenuns”, “usotHble” unu “Y4enosek”.
Mpumep 3apay ans cTyneHTos, obyyaowmecs npodeccum/cneuuanbHoOCTU CBA3AHHOI
C 00beKTOM U3ydeHus “Yenosek”:
3apava 1. Y 4yenoBeka anbbMHWU3M M CNOCOOGHOCTb NPEUMYILECTBEHHO BNALETL NIEBOI
PYKOMN — peLecCuBHble NPU3HAKK, HACNEAYIOWMECH He3aBUCUMO. KaKOoBbI FTE@HOTUNBI PoauUTeNeil
C HOPMaNbHOM NMWUIrMEHTaUWeil W BRAfelWMUX NPaBON PYKOW, ecanM y HUX popmncs pebeHoK
ansObUHOC U neBwa?
3apfava 2. Y yenoBeka NpaBopyKOCTb AOMUHMPYET HAf NIEBOPYKOCTbIO, KAPErna3oCTb Hag,
rony6ornazoctbo. [ony6ornasbiil NpaBlLA KEHUICA HA Kapernas3oi npasle. Y HUX poauaoch
ABOE ieTeil — Kapernasblil neswa v rony6ornasslii npasiwa. OT BTOPOro 6paka 3TOro e MyX4uHbl
C Kapernason npasWoi PpOAMNOCL [EBATb Kapernasblx [eTel, OKA3aBLUMXCA NpaBLUIAMW.
OnpepenuTb reHOTUMbI MYXKYUHBI U 06EUX KEHILMH.
3apava 3. Y Netu u Cawn kapue rnasa, a y ux cectpol Mawwm — ronybole. Mama atux feten
rony6ornasas, XoTs ee poAuTeNn UMenu Kapue rnasa. Kakoit npusHak pommuupyet? Kakoi uget
rnasy nanbl? HanuwuTe reHOTUNbI BCEX NEPEYUCTEHHBIX UL,

Kputepum olieHMBaHNA

“5" - BCe OTBETHI BEPHbI

“4" - nonyuieHa oaHa oWMOKa

“3” - ponyuieHbl 2 OWKUOKK

“2" ponyuweHsbl 3 1 6onee owKUO0K UK paboTa He BbINOSHEHA

4. Keiic Ha aHanu3 uHdopmauymm

Ha3BaHue Tembl BuoTexHonorMu B meguumuHe n Gpapmaumm

AHanu3npoBaTb 3TUYECKUE ACNEKTbl COBPEMEHHbIX
Pe3ynbTat 06yuyeHus no teme UccnefoBaHuin B 06n1act GMOTEXHONOTUU U TeHETUYE CKUX
TeXHONIOTUN

06wme KomnetreHUUU 0K 01, OK 02, OK 04

Kelcbl UCNonb3y0TCA B KAYeCTBE OLLEHOYHOTO MEpONpUATUA B pasaene 5 “buonorus B
XW3HW", KOTOPBIA ABNAETCA NPUKNAAHBIM MOLYNEM U COCTOMT M3 ABYX yactel. Tema 5.17
“BMOTEXHONOMMM B XU3HM KaXAoro” M3yyatTcs He3aBMCUMO OT npodeccuii/cneymanbHocTe
obyyalowmxcs, Tema 2 ABNAETCA NPO(eCcCUOHANbHO HANpaBAeHHOW U nopbupalTcs B
3aBUCUMOCTM U NPOECCMOHANBHOW HANPABAEHHOCTH.
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Mpusepem npumep keica K Teme 5.2.1. “buotexHonoruu B meguumnHe u papmauuu”
GopmMynMpoBKa 3afaHuMA:

BuoTexHONOrMs — KOMMJEKCHAs HayKa, HanpaBfieHHas Ha MONy4YeHWe LeneBoro
npoayKTa, C TNoMOWb OGUOOOBEKTOB  MUKPOOHOrO, paCTUTENIbHOTO W XKMBOTHOTO
NPOUCXOXKAEHUS.

MeaMuUMHCKasn BGMOTEXHONOMMA — OTPACAb, LeNb KOTOPOW CO3J4AaHME OUATHOCTUYECKUX,
NPOUNAKTUYECKMX W NevyebHbIX MpenapaTtoB, OHA WM3y4yaeT BO3MOMXHOCTM MCMOJIb30BAHMSA
MWKPOOPraHU3MOB, ANA MOJyYeHUS AMUHOKUCIOT, BUTAMUHOB, (DEPMEHTOB, AaHTUOWOTUKOB,
OpraHUYecKux KUcnoT.

CaxapHblil fuabet — 310 3ab6oneBaHWe 0O6MEHA BeLWeCTB, NPU KOTOPOM B OPraHu3Me He
XBATAET MHCY/IMHA, 3 B KPOBU MOBLIWAETCA COAEpKaHuUe caxapa. CopaepxXaHue caxapa B KpoBu
Heo6X0aUMO A HOPMANbHOTO PYHKLMOHUPOBAHMUA KNETOK. MIHCY/IMH, KOTOPbIi BbipabaTbiBaeT
noaXKenyaoyHas enesa, obecneymBaeT NPOHUKHOBEHME T[/IOKO3bl B KAETKW, HO WHOrAA
npoucxoant c6oii BBIPabOTKM MHCYAMHA W KNETKA He MOJYYaeT He0BXOANMOT0o NUTAHMSA, @ Caxap
HaKanJMBaeTCs B KPOBU. 3TO MPUBOAMUT K BO3HUKHOBEHWIO CaxapHOro AuabeTa pasHbix TUMOB,
OAWMH W3 KOTOPbIX SBASAETCA MHCYAMHO3aBUCUMbIM. [lpy Takom Tune caxapHoro puabeta
3360/1eBILNI AOMIKEH BCIO XWU3Hb BBOAMUTb CeHE UHBEKLIMU UHCYNHA.

Mo paHHbIM cTatucTukK, B 2014 1. KonnuectBo 60NbHbIX CaxapHbiM AnabeToB B
Poccuiickoit bepepaummn coctasuno 387 maH yenoBeKk. [10 HEKOTOPBIM AaHHbIM 3Ta uUMdpa
KaXKablil rog ysenuyumesaerca Ha 5%.

3afaHue: HaiauTe U NPOAHANM3MPYIATE PAa3IMYHbBIE UCTOYHUKM UHDOPMALMK (HAyYHASA 1
yuyebHO-Hay4YHas nuTepaTypa, CpeacTBa MaccoBon MHdopmauum, cetb NHTepHeT u apyrue) no
Teme Keica. OTBeTbTe Ha BOMNPOC HA OCHOBE HAWAEHHbIX AaHHbIX: C yem CBA3aH PpoCT
3a60/1€BaeMOCTM CaxapHbIM [MAGETOM Cpeau B3POCAOr0 HACENEHUS U OMOJIOKEHMe
3aboneanua? Kakue Mmepbl NpoMUNAKTUKM CaxapHOro AuabeTa MOXHO peanu3oBaTh B
NOBCEAHEBHOM XM3HM Kaxaomy 13 Hac? Kak pa3BnBanoCh NpOU3BOACTBO MHCY/IMHA U C KAKUMU
3TUYECKMMMU HOPMAMMU NPU 3TOM CTANKUBAZIUCh YYEHbIE?

MoaroToBbTE YCTHOE COOBLEHME C NPe3eHTaLKuel, B KOTOPOM HE06X0AUMO OTPA3NTh:

1. CaxapHblii [MabeT — NPUYUHBI, CUMNTOMbI, AMATHOCTUKA U NleYeHue;

2. PacnpocTpaHeHHOCTb CaxapHoro auabera cpefu HaceneHUs CBOEro pernoHa 3a
nocnefH1e Tpu rofia, NpoaHanU3MpoBaB HayuHble NyBAMKALKUM U CTaTUCTUYECKYIO OTYETHOCTD (B
TOM Ymncsie oT4yeTbl [0CYAPCTBEHHOMO PeecTpa caxapHoro amabeta);

3. PacnpoctpaHeHHOCTb caxapHoro fuabeta cpeaun HaceneHus Poccuitckoit hepepauum
3a NoCNeAHMe TP rofa, NPOAHANM3MPOBAB HayYHble NYGAUKALUM U CTAaTUCTUYECKYIO OTYETHOCTb
(B ToM uncne oTyeTbl [0CYAAPCTBEHHOTO peecTpa caxapHoro avabera);

4. NMpeanonaraemble NPUYUHLI U3MEHEHMA 3a60E€BAEMOCTH CaxapHbIM AUAGETOM U UX
060CHOBaHME;

5. Bo3moxHble npodmnakTMyeckme MeponpusaTus;

4. MeTopabl NONYYEHUA UHCYNIMHA;

5. OTpa3uTe 3TUYECKME aCNeKTbl UCMONb30BaHUA OMOTEXHOMOMMI NPU NPOU3BOACTBE
MHCYMHA.

[Ans co3paHuns KauyecTBEHHOW Npe3eHTaLmMmn Heobxoanmo cobnioaate psa
TpeboBaHMii:

0buwme 1. TMpe3eHTaumsa LOMKHA HAYMHATBCA C TUTYNLHOTO CNAAa, rae

TpeboBaHuUA yKa3blBaeTCs TeMa, CBefeHUs 06 aBTope W T.M.

2. Ha cnaiipax Heo6x0aMMO pa3meLaTb TOJbKO TE3UCHI, KNoYeBble
CNoBa, rpadhuyeckme matepuanbl (CXeMmbl, pUCYHKHM, Tabnunubl, HoTo U
T.M.).
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Wcnonb3oBaTh eAuHbINA CTUAbL OPOPMAEHUSA.
KonuyectBo cnaiigoB AOMKHO OblTb AOCTAaTOYHbIM [N PACKPLITUSA
TeMbl, HO He 6onee 20-Tu.

il

Wpundsl 1. CnepyeT ucnonb3oBaTb CTAHAAPTHbIE, LWWMPOKO PACMPOCTPAHEHHbIE
wpudTel, Takne Kak Arial, Tahoma, Verdana, Times New Roman, Calibri
v ap.;
2. Pa3mep wpugTa ANA 3aroN0BKOB — HE MEHee 24, 1A MHQOPMALMUKN He
meHee 18.

3. He pekomeHfyeTcsa MCNONb30BaTb pasHble TUMbl WPUGHTOB B OJHOM

npe3seHTayuu.

4. [ins Boigenenus uHdopmaumu cnegyert UCNob30BaTh XMUPHLIA WpUPT,

KYPCUB WIN NOJYEPKUBAHWE.

5. He 3noynotpe6astb nponucHbiMU GyKBaMM.

®oH 1. XenatenbHo MCNoNb30BaThb OAHOTOHHBIA (OH HEAPKUX NACTENbHbIX
TOHOB.

2. [lna oHa npeanoyTUTENbHbI XON0HbIE TOHA.

Wcnonb3oBaHue 1. HaopHom cnaiige peKOMeHAYETCA UCNOb30BATHL He Hoslee 3-X LUBETOB:
LuBeTa OAWH Ana hOHA, OAUH ANA 3ar0/I0BKa, OAMH ANA TEKCTA.

2. [ina $hoHa ¥ TeKCTa UCNONb30BATb KOHTPACTHbIE LBETA.
lpeacraBnexue 1. PekomeHpyeTCs MCNOAB30BATh KOPOTKME C/1I0BA U NPEAJIOKEHUS.
MH(pOpMaLUK 2. MMHMMU3MPOBATb KONMYECTBO NPEANOroB, HAPEYUiA, NPUNAraTenbHbIX.

3. 3aronoBKM JOMKHbI NPUBNEKATb BHUMAHUE ayaUTOPUN.
06beMm He cTouT 3anonHaTb OAMH cCnaig cauwkom 6onbwuM 06beEMOM
WH(pOpMaLUK WHGhOPMALMU: NIOAUM MOFYT €AMHOBPEMEHHO 3anoMHUTL He Gofee Tpex

(akToB, BbIBOAOB, ONpeAeneHui.

5. YuebHo-uccnepoBaTenbCKuil NpoexT

Ha3saHue TeMmbl

buoskonornyeckuin skCnepuMeHT

Pe3ynbrar 06yuyeHus no teme WHTepnpeTpoBaTth pe3ysbTaTbl NPOBEAEHHOTO

MpoBOANUTL GUO3KONOTUYECKMIA IKCNEPUMEHT
MnaHMpOoBaTb GUO3KONOTUYECKMIA IKCTEPUMEHT

OMO3KONOrMYECKOTO 3KCNEPUMEHTA C UCNONIb30BAHUEM
KONTM4ECTBEHHLIX METOO0B

06wue KoMneTeHUUU 0K 01, 0K 02, OK 04, OK 07

YyebHO-uccnefoBaTeNbCK U NPOEKT ABMAETCA OCHOBHBIM COCOOOM OLEHKM
pe3ynbTaToB 00y4YeHWs, ChOPMUPOBAHHLIX Y 0OYYalOWMXCA B XOAE OCBOEHMUA
pasgena 6 “buoakonornyeckune nccnegobaHua”.

Cpeon pasfnMyHbIX TEXHONOTMIA NMpOeKTHoe obyyeHne o06nafaeT paaoM

npenmylLecTs:

nossonser obyyalolemycs CaMOCTOATENbHO (npu

KOHCYNbTATMBHOM NOAAEPXKe npenogaeatens) [o6biBaTb 3HaHWA, paboTas c

32




MHOTOYUCIEHHBIMW UCTOYHMKAMK WHDOPMauMu, npubopamm M nabopaTopHbLIM
060opyfoBaHWEM, U OLHOBPEMEHHO B [E/0BOM OOLWEHUU C OJHOTPYNMHUKAMM
pa3BMBaTb KOMMYHWKATUBHbIE YMEHUS U HABBIKMK.

[Ons yyebHO-MCCnenoBaTebCKOro nNpoeKkTa B pamkax 6uonorun Haubonee
onTMManbHa rpynnoeas popma paboTbl Haj NPOEKTOM.

Tembl  y4ebHO-MCCNEAOBATENbCKOTO  MNPOEKTA, NPUBEAEHHbIE  HUXKE,
ABNAOTCA MPUMEPHBIMM U MOTYT ObiTb MOLEPHU3MPOBAHLI MOA PernoHanbHble
0COBEHHOCTM M C  yyeTOM  NoOJy4Yaemoi  yvyawmmucs  npodeccuent
(cneuuanbHOCTbIO):

[pumepHble TEMATUKK Yy4ebHO-UCCIeL0BATENBCKOTO NPOEKTA:

1. OueHKa KayecTBa aTMOC(HEPHOTO BO3AyXa

2. OueHKa KayecTBa NoYB METOAOM (PUTOTECTUPOBAHUA

3. OueHKa KayecTBa BOJ NOBEPXHOCTHbIX BOAOEMOB NO
OpraHoNenTUYeCKUM U HU3UKO-XUMUYECKUM CBOMCTBAM

4. Bnuaxue AB Ha poCT 1 pa3BuTUE CEMAH BbICIIMX PACTEHUI

5. BnuaHue coneBoro 3arpA3HEHUA Ha POCT U Pa3BUTHE CEMAH BbICLINX
pacTeHu.

CTpykTypa y4ebHO-UCCNeA0BaTENBCKOTO MPOEKTA BK/IOYAET NATh OCHOBHbIX
jTana.

OCcHOBHble WarM nepBOro 3Tana BbINOJHEHMA NpoekTa: 060CHOBaHWe
aKTyanbHOCTM  BbIOPAHHOM  TeMbl, BbiABNEHME NPOGNEMbl  WUCCNEROBAHMUS,
(opMyMpoBaHMe rUNOTE3bl, MOCTAHOBKA LENU M 3afay WUCCNefoBaHWsA, BblGOp
METOJ0B MCCNeAoBaHUA, BbIOOP TOUeK 0TOOPA NPO6 Ha TEPPUTOPUM NCCNEAOBAHMS,
onpepeneHve GopMbl NpeaCcTaBfeHNUA pe3yNbTaToOB UCCNeA0BAHNA, OnpeaeneHue
3TanoB ¥ COCTaBAEHME NaaHa UCCNeA0BaHMA.

Btopoit 3tan BkAo4yaeT B cebA MOArOTOBKY HE0OX0AMMOW mocyabl W
maTepvana [LnAa I3KCNepUMeHTa, NMpPOBEAEHME 3KCNEepUMEHTa, MepUOAUNYECKYHD
NPOBEpPKa TeYEHUA IKCNepuMeHTa/ cOop MaTepuana B BeIOPaHHbIX TOYKax 0THOPa
npo6.

B nepuog TpeTbero atana npoBefeHUs GMO3KONOrMYECKOrO NCCNeA0BAHNA,
obyyalolmMecs Moay4valT NEPBUYHbIE IKCMEPUMEHTANbHbIe AaHHbIE, MPOBOAAT
CTaTUCTUYECKYID 06pabOTKY MOMYYEHHbIX AAHHbIX, MPOBOAAT aHANN3 Pa3NNYHbIX
WCTOYHUKOB MHPOPMALMK B paMKax TEMbl NPOEKTA.

Ha yetBeptom 3Tane, oOy4alowMecs BbIABNAT 3aKOHOMEPHOCTU MeXay
nccnepyembiMmn 06bEKTaMM, MPOLECCAMU U ABNEHUAMM, DOPMYIUPYIOT BbIBOAbI U
pa3pabaTbliBalOT NPOrHO3bl, NPOBOAAT OLEHKY KAa4yecTBa Uccieayemoro ob6bekta no
pe3ynbTaTam GMO3KONOTMYECKOTO aHaNun3a.

Ha 3aBepwatmowem 3Tane npoBOAUTCA O(OpPMNEHUEe pe3ynbTaToB
BbINOSIHEHUSA Y4eOHO-MCCNEeA0BATENLCKOTO NPOEKTa B COOTBETCTBUM C 3aaHHbIMM
TpeboBaHUAMU U NPeACTaBEHME Pe3yNbTaTOB Ha 3alyMTe NPOeKTa.

MpvBegemM  npumep  ONWCaHWA  3TanoB  BbINOAHEHMA  yyebHo-
McCnepoBaTeNbCKOro NpoeKTa:

YBaxaeMmble CTyAeHTbl! B pamkax npoekTa Bam HEOOXOAMMO NPONTU MATL
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3TanoB paboTbl Haj y4yebHO-uUCCnefoBaTENLCKMM NPOEKTOM OT BhiGOpa TeMbl o
ny6/MYHOM 3aLMUTHI NONYYEHHOTO pe3ynbTaTa.
Ha nepsom 3Tane:

- chopmupoBaTb KOMaHAy npoekTa (2-3 yenoeeka);

- BblOpaTb TEMY y4ebHO-MCCe[0BATENBCKOTO NPOEKTa;

- 000CHOBATb aKTyaNIbHOCTb BbIOPAHHOM TEMbI;

- BbIABMTb NPo6IeMbl UCCNefoBaHUs, CHOPMYyNMPOBATL FUNOTE3Y;

- nopobpaTb MeTOAbl MCCNEe[0BAHMA B paMKax CBOEro NpoekTa;

- BbIOpaTh TOYKM 0TOOPA NPOH Ha TEPPUTOPUU UCCNEAOBAHMA

- copmynMpoBaTh LENn 1 3aja4n UCCNeaoBaHNA;

- COCTaBMTb NflaHa MCCNeaoBaHUs.

Ha sBTopom 3Tane:

- TMOArOTOBWUTL HEOOXOLMMYIO MOCYaY M MaTepuana ans
3KCNepUMeHTa;

- MpOBECTU IKCNEPUMEHTA, NEPUOANYECKN NPOBEPAS €ro TeYeHue
(Npw LnuTenbHOM NOCTaHOBKe onbiTa)/ cobpaTb MaTepuan B
BblOpaHHbIX TOYKax 0T60pa Npob.

Ha Tpetbem 3Tane:

- MOAYYUTb NEPBUYHbIE IKCMIEPUMEHTANIbHbIE AAHHbIE;

- TPOBECTU CTAaTUCTUYECKYIO 0OPAaBOTKY NONYYEHHBIX AHHbIX;
Ha yeTBepToMm 3Tane:

- BbIABUTb 3aKOHOMEPHOCTH,

- copmynnpoBaTh BbIBOAbI M AaTb MPOrHO3 UM OLEHKY KayecTBa
nccnepyemoro o6bekta no pesynbTatam 6M03KONOrMYECKOro
aHanu3a.

Ha 3aBepuwatowem atane:

- 0opMUTb pe3ynbTaThl BbINOAHEHUA Yy4eOHO-UCCNIef0BATENBCKOTO
NpOeKTa B COOTBETCTBUM C 3afjaHHbIMU TpebOBaHUAMM;

- TMOAFOTOBWTL YCTHOE COOBLEHNE M NPE3eHTaLMIO;

- NpeACTaBWTb Pe3yNbTaThl BbINOAHEHMA Yy4eOHO-MCCNeA0BATENLCKOTO
NpoeKTa Ha 3aluTe.

[puMep BbINOSHEHMUS NMPOEKTA:

Ha3BaHue npoekrta: OueHka KayecTBa aTMOC(HEpPHOro BO3jyxa NO XBOE
COCHbl 0ObIKHOBEHHOA.

Mpobnema wuccnepoBaHusA: oOnpeaeneHne WCTOYHUKOB  3arpa3HeHus
BO3AyXa HAa TEPPUTOPWUM HACENEHHOro MyHKTa Ha OCHOBAHUWM NPOBEAEHUA
3KCMPECC-OLEHKM KAayecTBa BO3AyXa NO COCTOAHMIO XBOU COCHbI 0ObIKHOBEHHO C
onpeaeneHnem Knacca 3arps3HeHus Bo3gyxa.

Llenb npoekTta: onpeaenuTb 30HbI Pa3HOM CTENEHM 3arpA3HeHus, C
YKa3aHWeM UCTOYHMKA (MCTOYHWUKOB) 3arpA3HEHUA.

3apayu npoekra:

1. BblbpaTb TEPPUTOPHIO MCCIELOBAHMUA U TOYKM OTOOPA MaTepuana;

2. [IpoBECTM OLEHKY NOBPEXAEHUA U YCbIXAaHWUA XBOU;
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3. OnpepennTb Knacc 3arpAa3HeHna BO3ayxa;

4. PaspaboTatbh KapTy 3arpsa3HeHUs BO34yxa, HAa KOTOPOW OTMETUTbL 30HbI
Pa3HO CTeneHu 3arpA3HeHnA BO34yxa U UCTOYHUKMW 3arpAa3HeHus;

5. MofroToBUTL M NyGANYHO 3aLKUTUTE PE3YNbLTATHI MPOEKTA B KOMAHAE.

Pe3ynbTat NnpoeKkTHO paboThl 0byyalouerocs:

Kapta cteneHu 3arpA3HeHHOCTU aTMOC(EPHOro BO34yxa Ha TEPPUTOPUU
MCCNepoBaHMA € yKa3aHUeM UCTOYHUKOB 3arpA3HEHUA; Npe3eHTaLu s pe3ynbTaTos
nccnepoBaHusa.,

®opma npepcTaBneHUA pe3ynbTaToOB NPOEKTHON PaboThI:

3awmMTa npoeKkta € WUCNONb30BaHMEM CPEeACTB  BM3yanusauuum u
AEMOHCTPaLLMM NPOAYKTa.

BoinonHeHue npoekTa:

Bonpochkl ansa gonycka K npoeKTHoi paboTe
1. ChopmynupoBath Lenb N1aHUPYEMOro 3KCNEPUMEHTA.

2. Kakue nokasatenu MCNoNb3ylOTCA ANA OLEHKKU KayeCTBa aTMOCHEPHOTo
BO34yXa NO COCTOAHMUIO XBOU.

3. Kakue UCTOYHUKK 3arpA3HeHus aTMoCepHOro Bo3ayxa eCTh B BalleM paioHe
NPOXWUBaHUA.

4. [lepeyncnuTb OCHOBHbLIE 3Tanbl ONPeAeNeHUa YNCTOTbI aTMOCHEPHOro BO3ayxa
NO COCTOAHUIO XBOMU.

5. Kakue knaccol noBpexaeHna XBOM UCNONb3YIOTCA B JAHHON METOAMKE?

6. lepeyncnunte n oxapakTepuaymTe KNacchbl yCbIXaHWUA XBOU.

7. Kakue Knaccol 3arpa3HeHuMs BO3ayxa BblAENA0T?

8. OnuwuTe npasuna otéopa Matepuana.

9. Kakue 3arpasHUTeN BbI3bIBAOT NOBPEXAEHUA XBOU?

10. Kak onpegennTb NpofoMKUMTENbHOCTL XMU3HU (MaKCMMaNbHbIA BO3PacT)
xBOwn?

11. OT yero 3aBMCUT BLIGOP PACCTOAHMA MEXAY TOYKAMMU UCCNefoBaHnA?

12. XBOI KaKoro rogaa Heob6xoanmo cobpaTtb AN NPOBEAEHNA OLEHKM COCTOAHMUA
aTtmocdepHoro Bo3gyxa?

JTanbl npoBefeHMs paboThl:
1. MNoaroToBUTENbHbIN:
- BbIOOD TEPPUTOPUM U TOYEK UCCNIEAOBAHUSA;

- cbop maTepuana;
2. KamepanbHas 06pabotka cobpaHHOro matepuana.

1. BbibpaTb TOYKM WCCNEAOBaHMA, NPUMEPHO 4 — 5. TOYKM [LOMKHbI
HAaX0AUTCA HA OLHOM NIMHWUM MO Mepe yAaNeHUs OT NOTEHLMANbHOTO UCTOYHMKA
3arpsA3HeHUs B Balleil MECTHOCTM — HACENEHHOr0 NYHKT3, NPOMbIWAEHHOrO
npeanpuaTua unu astomaructpanu. XenatenbHo pacnonarate TOYKU NO AUHMU
npeobnajaoLmnx BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEP CHOCUT NOTEHLMANbHbIE
3arpAsHAlolLMeE BEWECTBA.
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PacctosHMe Mexay TOYKaMM 3aBUCUT OT  MOWHOCTM  WUCTOYHMKA
3arps3HeHnsa. Ecnu 310 60MbWON HACENeHHbI NYHKT C MNPOMbIWAEHHBIMM
npeanpuATUAMU U MHOTOYUCIEHHLIM ABTOTPAHCMOPTOM, TO PACCTOAHME MEXAY
TOYKaMW MOryT ObiTb B npegenax 1 KM (AanbHAA nnowagka byaet yaaneHa ot
ropofga Ha 5 kM). Ecim 310 Hebonblas KOTefbHas, TO PACcCTOAHUE MEXAY
naowaakamm moxet coctasnAate 400 — 800 meTtpos. Ecnun 370 aBToTpacca, 1o 20 -
200 meTpoB (B 3aBMCMMOCTM OT MOTOKA aBTOTPAHCNOPTA).

2. B kaxpoit Touke obcnepoBaHMA HeobxoaMMo 0TOOpaTb MOSOAblE
LiepeBbs, BbICOTOM 1-1,5 M ¢ 60KOBbIMK Noberamu He meHee 8.

3. 0nuncaTb BEITONTAHHOCTb y4aCTKa, NPUCBOMB COOTBETCTBYIOWMIA 6ann (1 —
BbITANTbIBAHWUA HET; 2 — BbITONTAHbI TPOMbI; 3 — 0CTaNOCh HEMHOTO TPaBbl BOKPYT
[lePEBbLEB; 4 — HET HU TPaBbl, HU KYCTapHUYKOB). Mpu BLITONTAHHOCTU TEPPUTOPUMU,
oueHuWBaeMoil 6Gannamum 3 MAM 4 oUeHKa aTMOCHEepHOro 3arpa3HeHus He
BO3MOXHa.

4. Ha BbicoTe CBOEro pocta cobpath € Kawaoro gepesa (1 aepeBo B 04HOIA
Touke) no 30 xBOMHOK (cyMmMapHO 150 XBOWHOK). XBOMHKM LOMKHbI ObiTb B
BO3paCTe 2 JIeT, TO €CTb HAaA0 6paTh 06Pa3Lbl XBOU C NOOEr0B BTOPOro rofa Kn3Hu
— ANA BCEX TOYEK OAMHAKOBO puc.l.

MYTOBKH

boxoBrIe oberu

ocepol mober
1 roma

OCEBOH mober
2rona
oceBoil mober
3roma

Puc.1. YacTi BeTBM XBOWHOTO flepeBa Cyxalme GMonMHANKATOpamu

5. OUEeHUTb NPOAONKMUTENLHOCTb XW3HM XBOWU HAa BETBWM, C KOTOPOM
0TOMPAIOTCH XBOMHKM, O OXBOEHHbLIM Y4aCTKaM OCEBbIX NOOErOB B COOTBETCTBUM C
pUCYHKOM 2.

MonHbIA BO3pACT XBOW ONPEAENAETCS YMCIOM Y4aCTKOB OCEBbIX NOGEroB C
NOSIHOCTbI COXPAHEHHOW XBOEW NC A0NA COXPAHEHHOW XBOU Ha chefylolem 3a
HUM y4yacTKe.
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Puc. 2. Cxema onpeaeneHuns npoaoIKMTENbHOCTU XU3HU XBOU COCHbI

6. Mpoby C Kaxponh TOYKWM HAJO MOMECTUTb B OTAENbHbLIA NakeT (nydwe
OyMaxHbIi) M cpa3y noanucatb ero (YKasblBaeTcA AaTta; TOYKa 0TOOpa; CTeneHb
BLITONTAHHOCTU Y4YacTKa; NPOAOMKUTENLHOCTb XW3HWM XBOWM Ha BETKe, OTKyAa

6epyTCca XBOMHKM).
2. [lpoBegeHune onbITOB

2.1. AnropuTm onpefieneHus KnaccoB NOBPEXAEHUA U YCbIXaHUA XBOU

06opypoBaHue 1 nocyaa

Martepuan

1. Jlyna 1. XB0A COCHbI B BO3pacTe 2 neT, He meHee 30 WTyK

2. Jluneitka unu munnumeTpoBas bymara

Anroputm npoBefieHUs onbiTa

Bonpocb! 1 3apanunsa

1. OCcMOTPETb XBOI NPU NOMOLUM AYNbI.

2. PazpenuTb BCIO XBOKO HA COOTBETCTBYIOLUE
KMaccbl N0 NPU3HAKAM NOBPEXAEHUA U yCbIXaHUA
COrNacHO OLEeHOYHOW Tabnuue 1 v pucyHky 1.

3. MopacunTaTh KOMMYECTBO NOBPEXAEHHbIX
XBOMHOK B KaXX[10M Knacce.

4. TlopcumtaTtb KOANYECTBO XBOMHOK C NPU3HAKaMu
YCbIXaHMA NO KlaccaM.

1. 3aHeCTu JaHHbIE MO KOIMYECTBY
NOBPEXAEHHbIX XBOMHOK B TabnuLy 2.

2. 3aHeCTU [aHHbIE N0 KONUYECTBY XBOUHOK
C NPU3HAKAMM yCbixaHus B Tabnuuy 3.

2. PaccuuTatb NpoOLEHT NOBPEKAEHHbIX U
XBOMHOK C NPU3HAKAMU YCbIXaHUS
OTHOCUTENIbHO 06LIEero KONUYECTBA
COBPAHHbIX XBOMHOK.

OueHoyHas Tabauua

Tabnuua 1

OueHKa NnoBpeXAeHMUs U yCbIXaHUA XBOW
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Knacc nospexpaeHus / | Buabl noBpexaeHuin XBou XapakrepucTUKa yCbixaHUs XBOM
KJ1ACC yCbIxaHus
KNn1/Ky1 XBOMHKA 6€3 nATeH Het cyxux yyacTkos
Kn2/Ky1 XBOWMHKA C HebonbWUM YucioMm | HeT cyxux y4acTkos
MENKUX NATEH
KN3/Ky2 XBOMHKA C 6OAbWKUM 4YUCNOM | YCOX KOHYMK 2-5 MM
YEPHbIX W XeNTblX NATEH
-/KY3 - Ycoxna 1/3 xBOUHKM
-/ KY4 - Ycoxno 6onee noNoBUHbI XBOUHKM UK
BCA XBOMHKA XeNTaa u cyxas
Knacce! roBpexneHus (HEXpO3kI) 1 2 3
Knacchl yceIxaHus 1 1 1 2 3 4

Puc. 3. Knaccbl noBpexAeHUsA U yCbiXaHUs XBOM
3. 06paboTKa pe3ynbTaToOB ONbLITOB

Tabnuua 2
OnpepneneHune Kiacca NOBPEXAEHUA XBOU
Knacc K1 Kn 2 KN 3
NOBPEXAEHNS
XBOM
Homep XBOUHKU 63 nATeH XBOUHKM C HEGONbLINM XBOMHKA C 60MbWNM
AepeBa 4UCIOM MENKMX NATEH YUCIOM YEPHBIX U XKENTbIX
nATeH
wT. % wr. % . %
1
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2

3
MecTo oT6opa
marepuana
BbiBoa: __ % XBOMHOK — 6€3 naTeH, Ha % HEbGONbLOE YNCIO MENTKUX
NATEH XENTOro UBeTa, V __ % MHOro naTeH no Bcei anuHe. Takum obpasom,
AOMUHUPYET ____ KJacC NOBPeXAeHUA XBOMU.
Tabnuua 3
OnpepeneHune Knacca ycbixaHUA XBOM
Knacc KY1 Ky?2 KY3 KY 4
noBpexaeHuns
XBOU
Homep Y XBOUHKU HET YCOX KOHUMK Ycoxna 1/3 Ycoxno 6onee
hepesa CYXUX y4aCTKOB XBOWHKKW HA 2-5 MM XBOUHKU NONOBUHBI XBOUHKNK
MNn BCA XBOUHKA
enrtaa u cyxas
wrT. % wT. % wr. % wrT. %
1
2
3
Mecto oT60pa
marepuana
BoiBog: _ _ % XBOWHOK OTCYTCTBYIOT CyXMe Yy4acTKu, y % yCoX KOHYMK
XBOWHKH, y % ycoxna TpeTb XBOUHKMW, ___ % XBOWHOK — MOJIHOCTLIO CyXue.

Takum 0O6pa3oM, AOMUHUPYET ___ KNacC NMOBPEXAEHUA XBOU.

CoenaiiTe BbIBOA O YMCTOTE BO3AyXa Ha WUCCneayemoi TeppuTopuu no
Tabnuue 4.

Knacc u4ucToThl BO3AYXa ONpEAeNnseTca npu NepecevyeHun Knacca
NOBPEXAEHUA XBOU Ha noberax 2 rofla Xu3sHu v MakCUManbHOro BO3pacTa XBoU Ha

BeTKe.
Tabnuua 4.

OI'IPEAEJ'IEHVIE KnacCcCa 3arpAa3HeHua so3ayxa

Knacc nospexpaeHus xBou Ha noberax 2-rorofia u3Hu

MakcumanbHbIit
BO3PacCT XBOU 1 2 3
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- v V-V

1 - v V-Vi

1 - - VI

YcnoBHble 0003HAYeHMs Kfacca 3arpasHeHus Bo3gyxa: I — upaeansHo
yuctbli; IT — unctoiit; IIT - oTHOCUTENBHO YMCTLIN («HOpMay); IV — 3arpA3HeHHbIN
(«TpeBoray); V — rpasHblit («onacHo»); VI — oueHb rpasHbliii («BpegHoy), ( — ) He
BO3MOXHble COYETaHuUA.

4. 3aBepwaiowmit 3tan: Pa3paboTka KapTbl CTENEHM 3arpA3HEHHOCTY
aTMOC(epHOro Bo3ayxa Ha TEPPUTOPUU UCCNELOBAHUA C YKa3aHWEM UCTOYHUKOB
3arpA3HeHuna; npes3eHTauuAa pe3ynbTaToB MCCneaoBaHuA. [MoArotoBKka yCTHOro
co006LeHMA N Npe3eHTaLMK No pe3ynbTaTaM NPOBEAEHHOTO UCCIEA0BAHMS.

Tpeb6oBaHus K yCTHOMY COOOWEHMIO:

— NPOJONXKMUTENBHOCTL: 40 10 MUH;

— CTPYKTYpa: KpaTKasa aKTyanbHOCTb UCCNEA0BAHMA, TMNOTE3], LeNb, 3aAa4u,
00BbEKTBI M METOLbI, NONYYEHHbIE pe3ynbTaThl U UX 0b6Cy¥AeHMe (npeacTaBneHune
NpoAyKTa), BbIBOAbI.

TpeboBaHuUA K CTPYKTYpE Npe3eHTaLuu:

1. TutynbHbI cnaita. B BepxHelt YacTu cnaifa HeoOXOAMMO OTpPa3nTh
nHpopmauuto 06 o6pa3oBaTenbHOW OpraHuM3auuMu, B KOTOPOM
NpoBOAMNOCH WcCCnepaoBaHue. B uUeHTpanbHOW 4acTu cnange
YKa3blBAETCS TeMa y4ebHO-UCCNeA0BaATENLCKOTO NPOEKTA. B HUXKHEN
4aCTU CnpaBa YKa3blBalOTCA YYaCTHUKM NPOEKTa, BbINOMAHABLME
pabory;

AKTYanbHOCTb;

[MnoTesa, uens, 3agayu;

06beKTbl M MeTOAbl MccnepoBaHua (Moryt ObiTb pa3dbuTbl Ha fBa
cnaiipa v 6onee);

5. Pe3ynbTathl wccnepnoBaHuid. MoryT ObiTb MpeAcTaBieHbl B BUAe
PUCYHKOB, rpadukoB, hoTorpaduii, Tabnul, KOTOpble LOMKHBI UMETH
CKBO3HYI0 HYMEpaLWio U Ha3BaHWE. KONMYECTBO CNAaNOB 3aBUCUT OT
00beMa MaTepnana, Ho He OJIKHO NPUBLIWATL OTBEAEHHOTO BPEMEH U
Ha coobuieHne. MoXHO NpeacTaBNATL MAaTEPUAN HE B MOSTHOM 06beME,
a TOJIbKO CaMbl BaXHble MOMEHTbI;

BbiBogbl;

7. 3akntiouutencHelit (“bnarogapto 3a BHMMaHue” unu “Cnacubo 3a

N

o
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BHUMaHue" ).
[Ins co3pgaHnsA KayecTBEHHOW Mpe3eHTauuM HeobxonmMmo cobnoaaTe pafg

TpeboBaHMIA:
06wue 5. lpe3eHTauna pomKHa HAYMHATBCA € TUTYIBHOTO Cnaiga,
TpeboBaHus rae yKasblBaeTcA TeMa, CBeAeHUA 06 aBTope U T.M.
6. Ha cnaipax Heo6X0AMMO pa3MelaTh TOMbKO TE3NCHI,
KnoueBble CNoBa, rpadmyeckune matepuansl (Cxemsl,
PUCYHKM, TabnuLbl, ¢oTo 1 T.0.).
7. Wcnonb3oBaTh efuHbIA CTUAb OOPMAEHHUA.
8. Konnyectso cnafoB AOMKHO ObITb AOCTAaTOYHBIM - ANSA
PACKpLITUA TEMbI, HO He 6onee 20-Tu.
WpndThl 6. Cnepyet MCNONb30BaTh CTaHJapTHbIE, WMPOKO
pacnpocTpaHeHHble wpudTel, Takue Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri n gp.;
7. Pasmep wpudTa AnA 3aronoBKOB — He MeHee 24, OnA
WHpopmMaLnmn He meHee 18.
8. He pekomeHpyeTca MCNoNb30BaTh pa3Hble TUNbI WPUPTOB B
OLHOM Npe3eHTauunu.
9. Ona BbigeneHna wuHdboOpMaLuM CnepyeTr UCNONb30BaATH
KUPHBIW WPKPT, KYpCUB UK NOJYEPKMUBAHME.

10. He 3n0ynotpebnsaTts NponuCHbIMU ByKBaMU.

®oH 3. enatenbHo wnCnNonb30BaTb OHOTOHHLIA (DOH HEAPKUX
NnacTeNibHbIX TOHOB.

4. Nlna dhoHa NpeanoyTUTENbHBI XONO0AHbIE TOHA.
Wcnone3oBanue | 3. Ha ogHoMm cnaiije pekoMeHAyeTCAs MCnonb3oBaTh He Gonee
uBeTa 3-X UBETOB: OAWH AnA (hOHa, OAWUH ONA 3aroN0BKa, OAUH ANA

TeKCTa.

4. Nlna dhoHa 1 TEKCTA UCNONIb30BATh KOHTPACTHLIE LiBETA.
MpeactaBnenne | 4. PekomeHpyeTca  MCNONb30BaTb  KOPOTKWE  CnoBa U
WHbOPMaLLUK NpeanoXeHus.

5. MUHMMU3MPOBATL  KOAMYECTBO  MPELIOroB,  Hapeuyuw,

npunaratenbHbIX.

6. 3aronoBKW LOMXKHbLI NPUBNEKATb BHUMAHWE ayaUTOPUU.
06bem He cTouT 3anonHATb OAWMH Cnaing CAMWKOM 60MbWKM
MHpOPMALUK 06beMOM  MH(OpMALMK:  JIIOAM  MOTYT  €AUHOBPEMEHHO

3anOMHUTL He Bonee Tpex PaKToB, BbIBOAOB, ONPEAeNeHNN.
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2.2. OueHoyHble cpepcTBa pybexHoro (TeMaTMyeckoro) KOHTpPoOAs no
amcuunaumHe «buonorunax»

Py6exHblil KOHTPONbL No aucuunnuHe «buonorusay» nposoanTca B dhopme
KOHTPONIbHbIX PabOT Ha OTAENbHbIX 3aHATUAX NOCNE 3aBEPWEHUS W3YYEHUA
nepBoro, BTOPOro, TPETLEro M YETBEPTOro pasaenos. locne 3aBeplweHns NAToro
pasfena pybGexHblii KOHTpONb NpoBoAuTCA B (QopMe 3aluThl  Keiica:
npeacTaBieHUA pe3ynbTaToB peleHns Keilcos (BbICTYNNEHUE C Npe3eHTaLuel).
Py6exHblil KOHTPONb WEeCTOro pasaena NpoBOAWUTCA B (hopMe 3alMThl NPoeKTa:
npeacTaBieHUA Pe3ybTaToB BhIMONHEHUS Y4ebHO-UCCNef0BaTENbCKOTO NPOEKTa
(BbICTYNNIEHME C Npe3eHTaLmen).

MpuBeaem NpUMepLl 3afaHNI ANA KAXKLOT0 TUMA PYOEKHOTr0o KOHTPONS.

1. KoHTponbHas pabota “MoneKkynsapHbliii ypoBeHb OpraHu3auuu
Xusoro”.

B pesynbTate ocBoeHus nepBoro pasgena “Knetka — CTpYKTypHO-
(GYHKLMOHaNbHAA eauHMLA KMBOro” 0byyatowmecs cMoryT:

— XapaKTep130BaTh CTPOEHME U BYHKLMM OCHOBHbIX OMONOMMEPOB, KNETKM
N €€ CTPYKTYPHbIX 3IEMEHTOB;

— onpenenaTb pe3ynbTaThl U3MEHEHWUA FEHETUYECKOro KOAa B MpoLeccax
MATPUYHOrO CUHTE3];

—  OpraHu3oBbiBaTb  HabnwogeHue  OMONOrMYecKMx OOBEKTOB  Ha
MOIEKYNAPHOM W KNETOYHOM YPOBHE.

KoHTponbHas paboTta npeacTtaBnser coboil 3agaHuas B TecToBOW (opme
Pa3IMYHOrO YPOBHA CROXHOCTU: “Huskuin”, “cpepHmin” wn “Bbicokuin”. B
33aBMCMMOCTM OT TUMA M TPYAHOCTU 3afaHUA €ro BbIMOJHEHUE OLEHWBAETCA
pa3HbIM 4Yucnom 06annoB. BbinonHeHMe KawAoro 3agaHus “HU3KOro” ypoBHs
CNOXHOCTK oLeHnBaeTcs 1 6annom. 3a BbINONHEHME 3ajaHuit “cpefHero” ypoBHs
CNOYXHOCTM B 3aBUCMMOCTM OT MOJTHOTbLI U MPABUILHOCTY OTBETA NPUCBANBAETCA A0
2 6annos.

K 3apaHunio “BbICOKOro” ypoBHA CNOXKHOCTU OTHOCUTCA peleHune 3aaad. Mpu
NpPaBuIbHOM pelleHnm 3aaaHnit “BbICOKOro” ypoBHA npuceaneaetca 3 6anna.

3ajaHunA BCex YpOBHENR CNOXHOCTH NPOBEPAIOTCA aBTOMATUYECKM.

PacnpepeneHve 3ajaHuii No YpPOBHAM C/IOXHOCTM MNpPeACTaBIEHO B
cnepywolei Tabnuue:

YpoBeHb bann lpoueHTHOE Tun Bonpocos
CNOXHOCTU coaepxaHue

3aflaHus 3afjaHui

Hu3kui 1 65% - 3alaHnA C BLIGOPOM OZIHOTO

NpPaBUNbHOTO OTBETA

CpepHuit 2 15 % - MHOXECTBEHHbI BbIOOP;
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- BONPOCHI Ha ynopaaoynBaHue nnu
yCTaHOBNEHHNE ﬂpaBMﬂbHOVI
nocnenoBatTesibHOCTHU

Bbicokui 3 20 % - CUTYaLMOHHbIE 334a4M UAU BOMPOCH
npeLycMaTpuBatoLLmMe pa3BepHyThIi
oTBeT

Kputepun oueHMBaHUA pyOeKHOW KOHTPONbHON PaboThl:

OueHka [poueHT BbINONHEHUA
“otnnyHo” 85-100%
“xopowo” 70-84%

“ynosnetsoputensHo” 50-69%
“HeypoBneTBopuTENHLHO” meHee 49%

1. A3oTCTOE OCHOBaHWe ageHuH B monekyne [1HK komnnemeHTapHo...
1) ryaHuHy;

2) UMTO3UHY;

3) ypauuny;

4) TAMUHY.

2. K nypMHOBBIM a30TUCTBIM OCHOBAHUAM OTHOCATCA. ..
1) af€HWH U ryaHuH;
2) TyaHWH U LUTO3UH;
3) ULMTO3UH K ypauun;
4) ypauun v afeHuH.

3. Boibepute dyHKumMio MPHK?

1) xpaHeHune reHeTu4YecKkoi nHdopmaLmu;

2) TPAHCMOPT aMUHOKMCNOTEI B pubocomy;

3) BXOAWT B COCTaB pMboCcoM;

4) nepeHoc reHeTnyeckoi nHpopmaumio ot [IHK k pubocome.

4. KneTku 3yKapuoT He cofepxar...
1) nu3ocom;

2) pnboconm;

3) me3ocomM.;

4) komnnekca lonboxu.
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5. Knetku npokapuoT coaepxar...
1) KNETOYHbLIA LEeHTP;

2) 3HAONNA3MATUYECKYIO CETb;

3) pub0COMbl U ME30COMDI;

4) komnnekc FoNbAXN 1 TN30COMbI.

6. Kakue opraHounzbl BCTPEYaTCA TONbKO B PACTUTENbHbIX KNETKax?
1) 3HponnasmMaTMyecKas CeTb;

2) nnacTuppbl;

3) MUTOXOHAPUMK;

4) komnnekc Monbaxu.

7. B meTadpazHON xpomMocoMe BbIfeNAIT...
1) nneyun u LeHTPOCOMY;

2) LLeHTPOCOMY U LEHTPUONH;

3) LEHTPUONU W LEHTPOMEpY;

4) ueHTpOMEpY U NJieYu.

8. K aBToTpOdham oTHOCATCA. ..

1) BMpYCHI;

2) xeMoCUHTe3upylolue 6akTepuu;
3) rpubsl;

4) napa3uTuyeckue baktepuu.

9. TpaHcKkpunumua — ato...

1) cea3biBaHUe amuHokucnotsl ¢ TPHK;
2) NepeHoc aMMHOKUCNOTLI B pubocomy;
3) yaBoexue monekynsl AHK;

4) cuntes MPHK Ha matpuue [HK.

10. Ecnm Koampytowas Genok 4acTb reHa coaepxut 6000 nap HyKNeoTuaos, TO
CKO/IbKO aMUHOKMCNOT B KOAUPYEMOW MoneKyne benka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue 13 nepeyncneHHblx 60se3He, Bbi3bIBAOTCA BUPYCaMuU?
a) Ty6epkynes u audrepus;

6) Oudptepus u CNNL;

B) CMMUJ v rpunn;

r) rpunn v Ty6epkynes;
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12. B pe3synbTaTe nepBoro geneHusa menosa npoucxoauT:
a) yBenunyeHue Habopa xpoMoCoM;
6) ymeHbweHne Habopa XpoOMOCOM;

B) COXpaHEHMEe UCXOAHOrO

Habopa XpoMOCOM.

13. Y7o npoucxoaut B aHadase II meinosza?

1) cnupanu3aymsa XpoMoCoM;

2) pacxoXneHue K noaocam ABYXPOMATULHbLIX XPOMOCOM;
3) pacxoxpaeHue K nosilncaMm XpoMaTua;

4) pacnono}eHne xpoMOCOM B NMJIOCKOCTU IKBATOPA KNETKMU.

14. YcTaHOBWTE COOTBETCTBUE

OpraHoug

OyHKUMS

1) pubocoma

A) nepeBapuBaHMe 0TMEPLINX KNETOK

2) xnoponnacTsl

B) poTocuHTe3

3) NM30CoMbl

B) cuHTe3 benka

4) LeHTpHonm

[) o6pa3oBaHue BEpETEHA feNeHus

J3tanoH: 1-B; 2-b; 3-A; 4-T

15. BblbepuTe XuMMUYECKME INEMEHTbI KNETKM, KOTOpble BXOAAT B COCTaB

OpraHMy4ecKux BeLecTB:
1) Kanbumit;

2) yrnepoga,;

3) UKHK;

4) sogopoa;

5) kucnopog;

6) mepb;

7) a3or.

16. YcTaHOBUTE COOTBETCTBUE

[pynnbl aMUHOKMCNOT lpeacrasutenu

1. HeittpanbHble

A) rnyTamuHOBas KMCIOTA

2. Kucnble

B) nusuH
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3. OcHOBHble B) anaHuH

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

17. B monekyne OHK Hykneotupbl, copepwaliue apeHuH, coctasnawot 10%.
CKONbKO NPOLEHTOB B JAHHOW MONEKY/e HYKNeOTUAOB, COAEPKALLMUX LUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK Hykneotupbl, copepxawme ypaumn, coctaBnatoT — 30% u
apeHuH — 40%. CKonbKO NpOLEHTOB afAEHMNIOBLIX HYKNEOTUAOB COLEPHMUTCA B
uenu AHK, komnnemeHTapHOM TOW, Ha KOTOPOM CHTe3MpoBanack 31a PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuactok monekynel AHK coctouT n3 60 nap Hykneotugos. Onpegenute ganHy
3TOro y4yactka (pacctoaHue mexgay Hykneotugamum B JHK coctaBnset 0,34 HM)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parmeHT monekynel JHK copepxut 1230 HyKneoTuaHbIX 0CTaTKOB. CKONBKO
aMUHOKMCOT OyaeT BXOAUTL B COCTAB 6enka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3awuTa KeilcoB: npeacTaBieHUe pe3ybTaToB peleHus Keilcos.

3alWmMTa Keilca ABNAETCA pPYOEXHbIM KOHTPONIEM MO NATOMY pasfeny
“Buonorus B XusHu", B pesysbtate U3y4YeHus KOTOPOro obyyaolWwmecs CMOTyT:

— aHanM3MpoBaTb 3TUYECKWUE ACMEKTbl COBPEMEHHbIX MCCIefoBaHW B
06/1aCTV OUOTEXHONOTUU U TEHETUYECKNUX TEXHOIOTUA.

[Ans 3aWwmnThl KeilcoB 0byyatowmmcs Heobxoammo B pamkax BCP nogrotosuTh
YCTHOE Co0bLeHMe MO pe3yNbTaTaM peLleHs Keiica ¢ NoAroToBKOM Npes3eHTaLui.

Kputepnu oLeHMBaHNA YCTHOTO COOBLEHMA:
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bannsl

Kputepuu
OLLeHUBaHUSA
1 6ann 2 6anna 3 6anna
1. CooTBeTCTBUE COAEpKaHue foKNapa copepxaHue copepxaHue
COAEPXAHUA AOKNAJA | UL YACTUYHO 10KNaga, 3a JoKnaga
3afABJIEHHOW Teme COOTBETCTBYET UCKJTIOYEHMEM COOTBETCTBYET
33ABJIEHHON Teme OTAENbHbIX 3aABJIeHHO TeMe U
MOMEHTOB, B NOJIHOM Mepe e€’
COOTBETCTBYET pacKpbIBaeT

3asABJIeHHON TeMe U
B NOJIHOW Mepe e€’
pacKkpbiBaeT

2. CreneHb pacKpbITa Manas 4acrb TeMa pacKpbITa TeMa pacKpbITa
PacKpbITUSA TEMbI TeMbl; NOUCK XOpOLLO, HO He B MOJIHOCTbIO;
MH(OpMaLUM NPoBEAEH NoNHOM 06bEME; npeacTasnieH
NOBEPXHOCTHO; B WH(OpMaL M 060CHOBAHHBII
W3N0XEHUN MaTepunana npeacTaBaeHo 00BEM
OTCYTCTBYET JIOTUKA, HeA0CTaTOYHO; B WHGOpMaLuu;
AOCTYMHOCTb OTAENbHbIX CIYYaAX | U3N0XKeHue
HapylleHa I0rnKa B | matepuana
U3N0XKEHUM NOTUYHO, AOCTYNHO
Marepuana, He
COBCEM A0CTYMHO
3.YMeHue fOCTYNHO U | U3 NPeACTaBAEHHO Ha OCHOBe Ha OCHOBe
NOHATHO nepeaaTsb Npe3eHTaLMn He COBCEM | MPeACTaBNeHHOM NpeACTaBAeHHON
coflepyKaHue AoKNafa | NOHATHA TeMaThKa npe3eHTaLum npe3eHTaLum
B BUJe NPe3eHTauun | UCCNef0BaHmnA, AeTanu He | hopmupyetcs thopmupyertcs
PacKpbITbI oblee NOHUMAHKUE | NONIHOE MOHUMAHME
TEMATUKU TEMATUKU

nccnenoBaHua, HO
He ACHbI AeTann

UccneaoBaHus,
PaCKpbITHl AeTaNU

OueHWTe NPe3eHTaLMI0 N0 CIEAYIOUUM KpUTEPHUAM:

Kputepuu
OLleHNBaHUA

bannsl
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noNHoTa
NCnoNb30BaHUS
yuebHoro matepuana

nHdopmayus,
ncnosiblyemas B
npe3eHTauum, He
OTHOCMUTbHCA K TeMe

nHdopmayus,
npeAcTaBfieHHas B
npeseHTaymnu,
OTHOCMUTCA K Teme,
HO He[0CTaTOuHO
MOJIHO PACKpPbIBAIOT
ee cofepxanue

npeseHTauus
COZIEPIKUT NOJIHYIO U
YETKYI0
MH(opmaLlmio,
A0CTATOYHYIO And
(hopmupoBaHus
NpeAcTaBaeHunsa 0
Teme

NOTUKA U3N0XeHUs
matepuana B
COOTBETCTBUU C MIAHOM
M TEMOIN 3a0aHUSA

matepuan
npe3eHTauyuu He
COOTBETCTBYET TEME,
nnaaHa HeT

Matepuan
npe3eHTaLuu
YaCTUYHO
COOTBETCTBYET TEME
3a[)aHNs, NNaH
NOCTPOEH He TOYHO

marepuan,
NpUBEAEHHbIN B
npe3eHTaLum
NOJTHOCTbHIO
COOTBETCTBYIOT TEME
33AaHus 1
COCTaB/IEHHOMY
niaHy

TEPMUHONOTUYECKASA U
opdorpacduyeckas
FPaMOTHOCTb

B Npe3eHTaumm
NPUCYTCTBYIOT
optorpadpuueckue
oWKn6KK, He Bce
TEPMUHbI MPUMEHEHDI
no CywecTBy

B Npe3eHTaLum
NPUCYTCTBYIOT

optorpadpuueckue
oWKBHKM, TEPMUHBI
NPUMEHEHbI BEPHO

B Npe3eHTaLum
OTCYTCTBYIOT

optorpadpuueckue
ownBKM, TEPMUHBI
NPUMEHeHbl BEPHO

aKKypaTHOCTb W
OPUrMHANBbHOCTb
NOCTPOEHUS

npe3eHTayms
nocTpoeHa 6e3 yyeta
KOMNO3MLLMKN CNANgoB,
6e3 cobnoaeHus
TpeboBaHuii K
wpnupTam u
L|BETOBOMY
oopmneHuio

npe3eHTaLus
NOCTPOEHA C YYETOM
TpeboBaHMii K
0(OpMIEHWIO, HO
HET eANHOTO
oopmneHus
cnanpos

npe3eHTaLus
NOCTPOEHA B
NOJIHOM
COOTBETCTBUU C
TpeboBaHMAMU
oopmneHus,
MCNONb30BaH
OPUTUHANbHBIH
NoAXoA K
oopmaeHuio
cnanpos

llkana nepeBopa 6annoB B 0TMETKY

17-15 6annos - «5»
14 - 9 6annos. - «4»
8-6 6annoB -«3»

MeHee 6 6annoB MK OTCYTCTBME PabOThI - «2»

3. 3awuTa npoekTa: npeacTaBiieHUe pe3yNbTaToB BbINOHEHUA YYebOHO-

nccnepoBatesibCKoro npoekTa.

3awmuTa npoekTa ABnAeTcA pybGeMHbIM KOHTPOMEM MO LWEeCTOMY pasgeny

“Buoakonornyeckue

00yyaloWmecs cMOryT:

uccnegosanua’, B

pesynbTaTte

n3yvyeHunsa

KOTOPOro
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ONMUCbIBATb METOAbl OUO3KONOTMYECKUX UCCNEA0BAHMIA;
NNaHUPOBATbL OUOIKONOTUYECKUIN IKCNIEPUMEHT;
NPOBOAMTL OMOIKONOTUUYECKUI IKCNEPUMEHT;
MHTEPNPETUPOBATL PE3y/bTaThl NPOBEAEHHOTO OGUO3KONOTUYECKOTO

3KCNepuMEHTa C MCNONIb30BAHNEM KONIMYECTBEHHbBIX METOOB.
NpoekToB obyvawwumecs Heobxoaumo B pamkax BCP

[na  3awuTsl

NnOAroTOBUTL YCTHOE coobLleHne

no pesynbratam

nccnenoBaTeNbCKOro NpoekKTa C I'Ipe3EHTaLI,VIl7I.

BbINONIHEHUA  y4YeOHo-

TpeboBaHMs K nNpe3eHTaUMM W COOOWEHMIO ONWUCaHbl B MpUMepe
BbINONTHEHUA yl-IE6HO-VICCJ'IED,OBaTEJ'IbCKOFO NnpoeKTa.
KpuTepun oLeHMBAHMA YCTHOTO COOOLWEHMA:
bannui
Kputepuu
OLEeHUBAHUSA
1 6ann 2 6anna 3 6anna
1. CooTBeTcTBUE COEepXaHue foknaaa cofepxaHue cofepxanue
COAEPXaHUA A0KNAAA | NUWb YaCTUYHO A0KNaaa, 3a AoKnapa
3aABNIEHHOW TeMe COOTBETCTBYET UCKNKOYEHNEM COOTBETCTBYET
33ABNIEHHOW TEME OTAENbHbIX 33ABNEHHOI TEME U
MOMEHTOB, B NOJIHOW Mepe eé
COOTBETCTBYET paCcKpbIBaEeT

33ABJIGHHON TeEMe U
B NOJHOM Mepe eé
pacKpbIBaeT

2. CteneHb
PaCKpbITUSA TEMBI

packpbiTa Manas 4actb
TEeMbl; NOUCK
WH(OpPMALUK NPOBEAEH
NOBEPXHOCTHO; B
W3N0XEeHUW maTepuana
OTCYTCTBYET JIOTUKA,
AOCTYNHOCTb

TEMa PacKpeITa
XOpOLWO, HO He B
noAHoM 06bEME;
MHopMaLuu
NpeAcTaBAeHO
HE[0CTAaTO4YHO; B
OTAENbHbIX CyYaAAX
HapyLlIeHa I0ruKa B
U3N0XKEHUM
MaTepuana, He
COBCEM AOCTYNHO

TEMA PacKphbITa
NONHOCTbIO;
npeacTaBieH
060CHOBAHHbI
00BbEM
uHbopmauum;
U3N0XeHUe
Marepuana
NOTUYHO, JOCTYNHO

3.YmeHune JoCTynHO 1
MOHATHO Nepeaathb

U3 NpeacTaBieHHON
npe3eHTauuu He CoBCeM
NOHATHA TEMAaTUKA

Ha OCHOBe
npeacTaBAeHHOM
npe3eHTauum

Ha OCHOBe
npeacTaBAeHHOWM
npe3eHTauum
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copepiaHue noknaaa
B BUAE Npe3eHTaunu

uccnenoBaHus, feTanu He
PacKpbIThI

dbopmupyetcs
obllee NoOHUMaHKeE
TEMATUKM
nccnefoBaHus, Ho
He ACHbI AeTanu

dbopmupyetcs
NOIHOE NOHUMAHUE
TEeMATUKK
nccneaoBaHus,
PacKpbIThl geTanu

OueHWTE Npe3eHTaLM o No CNefyWnM KpUTepruam:
Kputepuu bannbl
OLleHUBAHUA
0 1 2
nosHOTA nHdopmauus, WHdopMaLms, npeseHTayus
NCNONb30BAHUA ncnoab3yemas B NPeAcTaBNeHHas B | COAEPXMT NONHYIO 1
yyebHOro matepuana npe3eHTauum, He npeseHTaymnu, YETKYIO

OTHOCUTbLCA KTEME

OTHOCMTCA K TeMe,
HO HEL0CTATOUYHO
MNOJIHO PacKpbIBAIOT
ee cofiepxaHue

MH(opmaLlmio,
AOCTATOYHYIO AN
thopmupoBaHus
npeacTaBfieHuns o
Teme

NOTUKA U3N0XKEHUS
Matepuana B

M TEMOW 3aaHuUA

COOTBETCTBUU C NNAHOM

marepuan
npe3eHTaLum He
COOTBETCTBYET TEME,
naaHa HeT

MaTepuan
npe3eHTaLmu
4aCTUYHO
COOTBETCTBYET TEME
3a[laHus, NnaH
NOCTPOEH HEe TOUYHO

martepuan,
npuBeaeHHbIN B
npeseHTauuu
MOAHOCTbIO
COOTBETCTBYIOT TEME
3afaHus u
COCTAaBJIEHHOMY
nnaxy

opdorpatuyeckas
FPaMOTHOCTb

TEPMUHONIOrM4YECKaa 1

B Npe3eHTaUum
NPUCYTCTBYIOT
optorpadpuueckue
oWwKn6KK, He Bce
TEPMUHbI MPUMEHEHDI
no CywecTBy

B Npe3eHTaLum
NPUCYTCTBYIOT
optorpadpuueckue
OWKOKM, TEPMUHBI
NPUMEHEHbI BEPHO

B Npe3eHTaLum
OTCYTCTBYIOT
optorpadpuueckue
OWKGKM, TEPMUHBI
NPUMEHEHbI BEPHO

aKKypaTHOCTb W
OPUrMHANBHOCTb
NOCTPOEHUS

npe3eHTayms
nocTpoeHa 6e3 yyeta
KOMNO3MLLMKN CNANgoB,
6e3 cobnoaeHus
TpeboBaHuit K
wpnupTam u
L|BETOBOMY
oopmneHuio

npe3eHTaLus
NOCTPOEHA C YYETOM
TpeboBaHMii K
0(OpMIEHWIO, HO
HET eINHOTO
oopmneHus
cnanpos

npeseHTaLus
NOCTPOEHA B
NOJHOM
COOTBETCTBMU C
TpeboBaHMAMU
oopmneHus,
MCNoNb30BaH
OpPUTMHANbHBIN
NoAXoA K
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oopmneHuio
cnanpos

Kputepuu oueHuBaHmMsa 3aWiuThl npoekTa: 6annbl 3a YyCTHOE COOBLWEHME U

npe3eHTauntio CyMMUPYIOTCA. OUEeHKa BbICTaBnAETCA B COOTBETCTBUN CO WKanou:

17-15 6annoB - «5»

14 - 9 6annoB - «4»

8-6 6annos -«3»

MeHee 6 6anN0B UM OTCYTCTBME PAbOTHI - «2»
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2.3. OueHoyHble cpeacTBa NPOMEKYTOYHON aTTecTauuu no AUCLUNAUHE
«buonorusa»

MpoMeXyToyHas KOHTPONb N0 AncuMnInHe «bruonorusay npoBoanTCA B BUAE
MUCbMEHHO UTOrOBOW KOHTPONbHOW paboThl. KoHTposbHAs paboTa BK/IOYAET B
cebs [Ba TMNA 3aaHMi1: TECTOBLIE BONPOCH!, HANpaBieHWe Ha NPOBEPKY YCBOEHMUA
TEOPETNYECKOTO MaTepuana, M 3afjayu W 3afaHus, HanpaBieHHble Ha MPOBEpKY
CHOPMUPOBAHHOCTM NPAKTUYECKMX YMEHUIA.

Yactb 1 copepwut 15 3agaHuii ¢ BbIGOPOM OLHOrO BEPHOrO OTBETA W3
yeTbipex 1 10 3agaHnil ¢ BIGOPOM HECKONbKMX BEPHbIX OTBETOB, HA COOTBETCTBUA
Ornonornyecknx 06HEKTOB, NPOLLECCOB U ABIEHUM.

Yactb 2 copepXuT 4 3afayv M3 pasHblx TEM AUCUMNAUHLI M 1 npakTuko-
OpWEeHTUPOBaHHOE 3afaHue, hOPMUPYEMON B COOTBETCTBMU C METOLUYECKMMM
peKoMeHaaLnaMm.

B 3apaHusx 1-15 Bbibepute 0AWH NPaBUIbHbLIA OTBET:

1. XAMWYECKYH OCHOBY XPOMOCOMbI COCTABIAET MOJTEKYIA

1) Be30KCMPUOOHYKIENHOBOMN KUCNOTI

2) pM6OHYKNENHOBOM KMCIOTbI

3) nunupa

4) nonucaxapuga

2. YOAJIEHWUE ANWMEPOB TUMWHA B MOJTEKYJIE JHK MPOUCXOANT B MPOLECCE
1) TpaHcBepcuu

2) penapauuu

3) pennuKkaymu

4) TpaHchopmaumuu

3. A1 OBPA30BAHUA NMNNAHOT0 BNUC0A BAXHbI B3AUMOJENCTBISA
MEX Y MOJTEKYTAMU NTUNNAO0B:

1) BOAOPOAHbBIE U UOHHbIE

2) VOHHbIE 1 KOBANEHTHbIE

3) KoBaneHTHble U T1MAPodhobHbIe

4) TONbKO rnapodobHble

4. YOANEHWUE OUMEPOB TUMWUHA B MOJIEKYJTE AHK NMPOMCXO0AUT B NPOLECCE
1) penapauuu

2) TpaHcdhopmaumuu

3) TpaHcBepcuu

4) pennuKaumu

5. 1A KNETOK PACTEHW HE XAPAKTEPEH CUHTE3

1) amuHoKucnot

2) HYKNeoTngos

3) rnukoreHa

4) pochonunupos

6. B MPO®A3E MUTO3A JJIMHA XPOMOCOMbI YMEHBLIAETCA 3A CHET

1) TpaHCKpUNLUUM
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2) penynaunkaumm

3) peHatypaumuu

4) cnupanu3auuu

7. BNTATOJAPA KOHBbHOTAL MW U KPOCCUHTOBEPY MPONCXOANT

1) yBenuyeHue 4ncia XxpoMocom BABOE

2) 0OMeH reHeTMYecKon nHbopMaL e MeXay roMoNOrMYHbIMU XPOMOCOMaMK
3) yMeHblUEHME YMCNa XPOMOCOM BABOE

4) yBenuMyeHue yucna ramet

8. NOJIMNENTULHBIE LENW CUHTE3UPYHOTCA HA PUBOCOMAX, HAXOLALKMXCA:
1) B uMTO30/1€ U MOANDULUPYIOTCA TaKKE B LUTO30/€

2) B UMTO30/€, 3aTeM MOAMDULMPYIOTCA B annapaTe [onbaxu

3) Ha MembpaHe 3HAONNA3MATUYECKOTO PETUKYNYMA, 3aTEM MOANDULUPYIOTCA B
annapare [onbaXu

4) B LMTO30/1€, 3aTEM MOAUDMLMPYIOTCA B IOMEHE IM30COMBI

9. NHTPOHbI BCTPEYAKTCA B FTEHAX

1) TONbKO 3yKAapuoT apxebaKkTepuii

2) 3yKapuoT 1 3ybakTepuit

3) aybakTepuii u apxebakTepuii

4) apxebaKTepuit 1 ayKapumoT

10. BCE PEAKUWW CUHTE3A OPTAHUYECKWNX BELLECTB B KNETKE MPOUCXOAAT
1) o6pazoBaHuem monekyn AT®

2) C 0CBOGOXAEHNEM IHEPTUM

3) paclenneHvem BelecTs

4) UCNONMb30BaHNEM IHEPTUM

11. U3 OQHOM MONEKYNbI HYKNEUHOBOW KMCNTOThI B COEAUHEHNN C
BETKAMWU COCTOUT

1) MmuTOXOHAPUA

2) XpOMOCOMa

3) ren

4) xnoponnact

12. AOYEPHUE XPOMATU bl CTAHOBATCA CAMOCTOATE/IbHBIMNA
XPOMOCOMAMW NOCNE

1) cnapvBaHMA roMONOMMYHbBIX XPOMATUA

2) o6MeHa y4yacTKamu Mexay roMoNorMyHbIMU XPOMOCOMaMU

3) pa3aeneHuns coeanHaoLWen X LEHTPOMEDSI

4) BbICTPAMBAHUA XPOMOCOM B 3KBATOPUANbHOM NIOCKOCTU KNETKM

13. TEHETUYECKWI KOJI - 3TO:

1) Habop KNEeTOYHbIX TEHOB

2) HYKNeoTUAHas NOCNef0BaTENbHOCTL FreHa

3) reHeTMYeCKas IKCNpeccus

4) cucTeMma 3anucu reHeTMyeckon MHpopmaumm

14. B KAKNUX U3 MEPEYNCITEHHBIX OPTAHENT CAMAA BbICOKASA
KOHLUEHTPALINA Ca*

1) appe
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2) MUTOXOHAPUAX

3) uuTonnasme

4) annaparte lonbaxu

15. KAKUE U3 NEPEYNCNEHHbBIX HUXKE CTPYKTYP KNETKW HE UMEKOT
MEMBPAHbI

1) nu3zocomsl

2) xnoponnacTsl

3) AAPbIWKK

4) annapart lonbaxu

JTanoHbl OTBETOB

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

oTBeT 1121411342314 |2 |3 |4]|2]|3

B 3amaHusax 16-25 BblOEpPUTE HECKONLKO MPABW/bHLIX OTBETOB MM YCTAHOBUTE
COOTBETCTBME WU/IN NOCNELOBATENbHOCTb:

16. BOCCTAHOBWUTE B UCTOPUYECKOM NJTAHE NOCNELOBATENILHOCTb 3TAMNOB
BO3[EACTBMA YEIOBEKA HA BUOCHEPY:

1) ycuneHue BAMAHUA Ha NPUPOAY C KOPEHHbIM Npeobpa3oBaHUEM YacTy
3KOCUCTEM;

2) U3MEHEHWE 3KOCMCTEM Yepe3 NacTbby CKOTa, yCKOpPEHWE pocTa TpaB MyTeM UX
BbIXKUTAHWUA U T. N.;

3) rnobanbHoe M3MEHEHME BCEX IKONOTUYECKUX KOMMOHEHTOB B LLENIOM B CBA3M C
HeOrpaHNYeHHON MHTEHCUDMKALME X03ACTBa;

4) CBEPXMHTEHCMBHAA 0X0Ta 6€3 PE3KOro U3MEHEHNA IKOCUCTEM B NEPUOS,
CTaHOB/IEHUA YE€NOBEYECTB];

5) Bo3feNCTBME NoAeN Ha Brocdepy NMWb Kak 0ObIYHbIX BUONOTMYECKMX BULOB.
17. BbIBEPUTE NMPOLECCHI, NPOTEKAIOLWME B MPO®A3E MEPBOTO AEJIEHNA
MENO3A

1) 06MeH yyacTKamu XpOMOCOM

2) Habop xpomocom 1 yucno monekyn AHK B knetke — 4n4c

3) neneHve LEHTPOMEP XPOMOCOM

4) hopMUpPOBaHME BEpPETEHA AENEHUA

5) BbICTPauBaHWe XPOMOCOM MO IKBATOPY KNETKM

18. KAKME MPOLECCHI MPOUCXOAAT B KNETKE B NEPUOL UHTEP®A3bI?

1) cnupanu3aums XpoMoCcom

2) pepynnukauua monekyn JHK

3) pacTBOpeHue AfepHOit 060104KM

4) cMHTe3 6eNKOB B LMUTONNIA3Me

5) cuuTe3 uPHK B appe
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19. MAJIbIE KPYTOBOPOTbI YITTEPOLA B BUOC®EPE MOTYT OCYLWLECTBAATLCA
CNEAYHOLWMM NMYTEM:

1) yrnekucnblil ra3 BolgenseTca B atmocdepy B npouecce hoToCHHTE3A B
LAHEBHOE BPEMS, @ B HOYHOE BPEMA €ro YacCTb NOrNOWAETCA PACTEHUAMM U3
cpegbl;

2) yrneKkucnbiv ra3 nornowaeTca u3 atmocdepsl B npouecce hoTocHHTE3A B
LHEBHOE BPEMS, @ B HOYHOE BPEMA €ro YacTb BbILENAETCA PACTEHUAMU B CPEAY;
3) yrnekucnbiv ra3 atmocdepsl NornowaeTcs B npouecce GoTocuMHTe3a C
06pa3oBaHNEM OpPraHNYeCKnX BEWECTB, a C TMOE/bI0 PacTEHNI M KUBOTHbIX
NPOUCXOANUT OKUCIEHNE OPraHUYECKNX BELLECTB C BbIJENEHNEM YINEKUCNOTO
rasa;

4) yrnekucnolt ra3 atmocdepsl nornowaerca B npouecce hoToCUHTE3A, a NPy
LbIXaHUW BbIAENAETCA B aTMOChepY;

5) yrnekucnblil ra3 atmocdepsl nornowaerca B npouecce GOTOCMHTE3a, a NpK
CUTaHUW OpraHMYeCcKMX BELWECTB BbIJENAETCA B aTMOChepy.

20. YKAXXWTE NOCNEJOBATE/IBHOCTb ®A3 OMNJIOA0TBOPEHUA.

1) cnuAHWe rameT, Uam CUHramuii

2) LMCTaHTHOE B3aMMOLEeNCTBME U CONUKEHME TamMeT

3) KOHTaKTHOE B3aMMOAENCTBME raMeT U aKTUBALMUA ANLEKNETKM

21. YCTAHOBWUTE NOCNEAOBATEJIbHOCTb CTAAUN NHOANBUIYANLHOIO
PA3BUTUA YENNOBEKA, HAYMHAA OT 3UTOThI.

1) popmnpoBaHMeE YeTbIpEXKaMEPHOTO CepaLa

2) obpa3oBaHue BracTomepos

3) hopMupoBaHME HEPBHOW CUCTEMBI

4) hopMUpoOBaHME ME30AEPMbI

5) 06pa3oBaHue JBYXCNONHOIO 3apOAbILa

22. BBIBEPUTE TP ®YHKLMW NASMATUYECKOA MEMBPAHDI

1) obecneynBaeT NOCTYNNEHUE B KNIETKY MOHOB U MENKUX MONEKYN

2) obecneynBaeT nepeaBuKeHne BELWECTB B KIETKE

3) oTrpaHMyYMBaET LMTONNA3MYy OT OKPyXatoLei cpeabl

4) y4acTBYET B NOTNOWEHUN BELWECTB KNETKOM

5) NpULAET KNETKE KECTKYI0 GopMmy

6) CnyXuT MaTpuuen ana cuHtesa MPHK

23. BbIBEPUTE ABA MPU3HAKA HE NOAXO4ALLUME AN1A ONUCAHUA
TPAHCKPUNUWW Y 3YKAPUOT

1) o6pa3oBaHuMe NOAUHYKNEOTUAHON Lenu

2) COEAMHAITCA HYKNEOTUAbI, COAEPKaLLME LE30KCUPNOO3Y

3) matpuuen cnyxut monekyna AHK

4) NPOUCXOANT B Afpe

5) yaeoeHue monekynsl JHK

24. YCTAHOBUTE NOCNEQOBATENBHOCTb MPOLECCOB IMEPUOHA/IBHOTO
PA3BUTUA NO3BOHOYHbIX XXUBOTHbIX:

1) 3aKknajKa 3a4aTO4YHbIX OPraHoB 3apoAbiwa

2) HanpaBneHHblE NEPEMELLEHUA KNETOK U ux auddepeHunpoBKa



3) pa3BuTME HEPBHOM NNACTUHKM

4) CNMAHWE ANLEKNETKU U CiepMaTo3onia U 06pasoBaHue 3UroThl
5) GOpMUPOBAHME MHOTOKNETOYHOTO OAHOCNONHOTO 3apPOAbILLa
25. YNOPAOOYNTE NCKOMAEMBIE ®OPMbI YEJTOBEKA MO BPEMEHU
CYLLIECTBOBAHMA, HAYMHAS C CAMOW IPEBHEI ®OPMbI:

1) Yenosek ymentiit

2) KpomaHboHLb

3) HeaHpepTanblibl

4) YenoBeK NpAMOXOLALLUIA

5) ABCTpanonuTek

JTanoHbl OTBETOB

Ne
3aJaHus

16 17 18 19 20 21 22 | 23 24 25

otBet | 54213 |14 | 245|345 231 | 25431 | 134 |25 (45231(51432

B 3apaHuax 26-30 pewnte 3apauu:

3apaHue 26. 3apava Ne 1. OnpepenuTe, Kakas OKpacKka UBETKOB OyAeT y pacTeHUid ropoxa,
NONyYeHHbIX OT CAMOOMbIIEHWUS TOMO3UTOTHBIX POAMTENbCKMUX (POPM C KPACHBIMU U C GenbiMu
LBETKAMM, @ TaKXKe OT UX CKpeLUMBaHWA Mexay co6oi.0

Pewenune. 06e poautenbckue HOpMbl FOMO3WUTOTHBI, MO3TOMY 3anWUCb CKPELMBaHMWA OyaeT
cnepyloLe:

— oT camoonbineHus: 1) P: AA x AA; 2) P: aa x aa;

— OT nepeKpecTHoro onbineHusa: P: AA x aa.

FOMO3WTOTHble (POPMbl AAKT €AUHCTBEHHbIA TUM TAMET, U MO3TOMY NPU UX CAUsHUM OByaeT
NoNyYeH eANHCTBEHHBI TR noTomMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOUBETKOBble TOMO3WIOTHble PACTEHMS AAKOT TONbKO (hOPMbl C KPAaCHbIMM
LBETKaMMU. 2. Bce mOTOMKM pacTeHuii ¢ 6enbiMu LBeTkamu 6yayT 6enouBeTKOBbIMU (OHM BCeraa
romMo3uroTHol). 3. Bce pacTeHus 0T CKpewmuBaHMA KPACHOUBETKOBbLIX TOMO3MIOTHbIX C
6enoLBeTKOBbIMM ByYT KPACHOLBETKOBbLIMI (AOMUHAHTHBIMA (PEHOTUN), HO FeTEPO3UTOTHBIMU NO
reHoTUny.

3apaHue 27. 3apaya N° 2. Ha pebeHka c I rpynnoii KpoBM B pOAAOME NpETEHAYIOT [BE
poAuTeNbCKUE napbl:

— 1 napa: matb ¢ L, otey ¢ IV rpynnoi kposu;

— 2 napa: matb co II, otey ¢ III rpynnoi KpoBu.

Kakoi nape npuHaanexut pebeHok?

Pewenune. PebeHok c I rp. kpou no reHotuny — I°I°, Takoe coyeTaHue annenei BO3IMOMHO
TOJIbKO B C/ly4ae, €CIW rameTbl U 0TUa, U MaTepu GyayT copaepxatb ainenu I°, CnepoBatenbHo,
3Ta KOMOMHALMA reHOB MOINa OCYLWECTBUTLCA TONbKO NpW 3a4aTuu pebeHKa B Ciyyae BTOPOM
napbl, KOrAa MaTh M OTeL, reTepo3nroThl. 3anulieM CXemy CKpelunBaHmA:

P:TAI° B xIBI° [E):GE): 051 A+051°;GE): 051 B+051°; =>F1: 025 I°l°.
OueBMAHO, 4TO NEPBAA CYMpyKECKas napa NPeTeHA0BaTb HA 3TOr0 pebeHKa He MOXKET, T. K. y Hee
MOTyT ObITb AieTh TonbKo co II n IIT rpynnamu kpoBu:

P:1°1° € x 1 A1B[E3; F1: 50% IA 1° 1 50%IB 1° (y geteit 1l u 111 rp. kposu cooTs.).
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OtBet. PebeHoK NpUHaANeXUT BTOPOii Nape Cynpyros.

3apanue 28. 3apaya N° 3. Onpepenute cpeaHuii pasmep AMCTOYKOB y 6enoro Knesepa,
MONYYEHHOTO0 OT CKPELMBAHWUA TeTOPO3UTOTHLIX PacTeHuii ¢ auctoukamm 10 u 7 wmm
COOTBETCTBEHHO.

Pewenue. Onpefensem reHOTUMbI U 3aNMCbiBaEM CKpeLUBaHHe:

P:Vbav x V by v; onpegensiem rametsl: G : 0,5V ba + 0,5v; G [&: 0,5V by + 0,5v; nonyyaem
notomkos: F1: 0,25V baV by; 0,25V ba v; 0,25V by v; 0,25wv.

OtBert. MonyyeHo 4 TMna GeHOTMNOB U FeHOTUMOB B PaBHbIX COOTHOIWEHUAX. V3 HUX s nepBoro
6yeT xapaKTepHa CBEPXAOMMHAHTHOCTb (CPefiHWil pa3Mep MCTOYKOB 18 MM).

3apanue 29. 3apgaya N° 4. [lpoaHanu3upyite xapakTep nepefayu peuecCUMBHOrO, YacTUYHO
CLeNNEHHOTO C NOJIOM, HACNEACTBEHHOTO 3a601EBAHMA OT MAaTEPU K MOTOMKAM.

Pewenue. P: ) X aXa EIXAY A 6onbHa F1: )X AXa B XaYAF2: B X AXa: B XaXa:[E)
XAY A ; [EXaY A 6onbHa

OtBet. bosne3Hb NepeaaeTcs OT MaTepu yepes feTei U NPOABAAETCSA TONbKO Y BHYYEK.

3apaHue 30. 13 3nemeHTOB coobuiecTBa (N0NEBKA, 3€PHO 3N1aKOB, HUAUH, XOPEK) COCTaBbTE
MULWEBYID Lienb W HA OCHOBAHMM MpPaBWAA 3KOOTMYECKOW NUPaMUAbI OMpeaenuTe, CKOMbKO
HY)XHO 3€pHa, YT06bI B IeCy BbIPOC OAMH (UANH MACCOM 2,5 Kr.

Otsert:
3epHo 351aKOB Melib-noneska Xopex Ounnn
2500 kr 250 kr 25 xr 2,5 xr

B utoroeoi paboTe npeacTaBneHbl 3ajaHNsA, OTHOCALMECA K TPEM YPOBHAM
cnoxHoctu: “Huskuin”, “cpepHuit”, “Bbicokuit”. B 3aBMcMmMoCTM OT Tuma K
TPYOHOCTU 33afaHWA €ro BbIMOSHEHWE OLEHMBAETCA pa3HbiM yuciom 6Gannos.
BoinonHeHMe Kawpaoro 3agaHus “HU3KOro” ypoBHA CNOXHOCTM OUeHuBaeTcAa 1
6annom. 3a BbINOSHEHME 3afaHUit “cpeaHero” ypoBHSA CIOXKHOCTU B 3aBUCHMOCTH
OT NOJIHOTbI ¥ NMPABUABLHOCTK OTBETA NPUCBanMBaeTca Lo 2 6annos.

K 3aganuio  “BbicCOKOro” yYpOBHA  CNOXHOCTM  OTHOCWUTCA peleHue
CUTYaLMOHHbIX 33afay. 3a BLINOJHEHWe 3ajaHui  “BbICOKOT0” yYpOBHA B
3aBMCHUMOCTM OT NMOSIHOTbLI M NMPABUILHOCTU OTBETA NPUCBANBAETCA f0 3-X 6anios.

3apaHus “Huskoro” wn “cpegHero” ypoOBHEW CNOXHOCTU NPOBEPAIOTCA
aBToMaTnyeckun. OTBETHl Ha 3afaHuA “BbICOKOTO” YPOBHA NPOBEPAIOTCA B PYYHOM
pexume.

PacnpepneneHne 3ajaHuii No YpPOBHAM C/IOXHOCTM MpPeACTaBIEHO B
cnepywolei Tabnuue:

YpoBeHb bann lpoueHTHOE Tun Bonpocos
CNOKHOCTU coaepxaHue
3aiaHusn 3alaHui
Huzkui 1 50% - 33[1aHNA C BbIGOPOM O[LHOTO MPABUILHOTO
0TBETA
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CpepHuit 2 33% - MHOXXECTBEHHbI BbIGOp;
- BOMPOChI Ha ynopafo4MBaHue nnu
YCTaHOBAEHWE NPABUbHON
nocneaoBaTeNbHOCTH

Bbicokuit 3 17 % - 33344, NpelyCMaTpuBalLL1e pa3BepHyTbIN

oTBeT

Kputepuu oueHWBaHWUSA UTOTOBOW NMUCbMEHHOW PaboTh:

Ouenka [poueHT BuINOAHEHUA
“oTAnyHo” 85-100%
“xopowo” 70-84%

“ynoBNEeTBOPUTENBHO” 50-69%

“HeynoBNeTBOPUTENDBHO”

meHee 49%
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