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doHO OLEHOYHbIX CpeacTB MO ydebHOW AUCUUNIIVHE
OYT.08. «bwuonorua»  paspabotaH Ha ocHoBe ®IOC CI1O no
cneumanbHOCTU 09.02.11 Pa3pa6oTKka U  yhnpaBJ/ieHHe
nporpaMMHbIM o6ecnnedenueMm CI1O no nporpamme yrny6neHHom
noaroToBKM 1 paboyen nporpamme ydebHom aucumnnuHel OYI1.08.
«buonorunsa»

CocrtaButenb: npenogaBatenb [AINOY «CabuHckuin arpapHbii Konnemk» Xaguesa JlencaH
AnbbepToBHa
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1. MacnopT ouEeHOYHbIX CPEeACTB No aucuunauHe «bruonormna»

OugeHo4yHble cpeacTBa No 6uonorMM npeaHasHayeHbl A8 MNPOBEAEHUA
TeKyLero, pybexHoro (TemMaTU4yeckoro) KOHTPO/IA M MPOMEXKYTOUYHOM aTTecTaumnm
no AuCUUNInHE.

KoHTponb ¥ oOueHKa  pe3ynbTaToB  0byyeHMA  OcCyw,ecTBafeTcs
npenogasaTesiem B NpoLecce MNpPoOBeAeHUA MPAKTUYECKMX 3aHATUIA U
NnabopaTtopHbix paboT, TecTMpoBaHWA, a TaKXKe BbIMNOJHEHMS 00yYarWMMKUCA
WHAMBUAYANbHbIX 3a4aHWI, NPOEKTOB, UCCnedoBaHUW. Pe3ynbTaTbl 0byyeHUs
onpeaenatoT, Yto obyvarowmecs AONXKHbI 3HaTb, NOHUMaATb U AEMOHCTPUPOBATb
No 3aBepLIEeHUN NU3YyYeHUA AUCUMNINHDI.

Ans dopmmnpoBaHMs, KOHTPOIA N OLEHKN pe3ynbTaToB OCBOEHUA y4yebHoM
AVNCLUNNHDI Mcnonb3yeTcs cucTema OLLeHOYHbIX MeponpUATUNA,
npeacTasaatowas cobor Komnaekc ydebHbIXx MeponpuATUIA, COrAaCoBaHHbIX C
pesynbTaTammn obyyeHns U cHOpPMYyAMpPOBaHHbIX € ydyetom OHIOC COO
(npeameTHble pe3ynbTaTbl No gucunnamde) n roc Crno.

CucteMa OLEHOYHbIX MEPONPUATUIA, CMPOEKTUPOBAHHAA NO AUCUMNANHE
«bronoruna», npeactaBneHa B NacnopTe OLeHOYHbIX cpeacTs (Tabamua 1).

2
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Tabnnua 1

MacnopT oUEeHOYHbIX CPeAcTB No AUCUUNIUHE «Bruonorma»

Paspenl

KneTka — CTpyKTYpHO-GYHKLMOHANIbHAA eAUHULLA }KMBOTO

Pe3ynbtatbl 06yueHusn

XapaKTepun3oBaTb CTPYKTYPHO-PYHKLMOHANbHYIO OPraHM3aLMio KNEeTKN Ha OCHOBe HabaoaeHUs

OueHo4YHoe meponpuaTue
pybekHoro (TemaTuyeckoro)

KoHTponbHan paboTa “MonekynapHbIiN ypoBEeHb OPraHM3aLmm Knsoro”

KOHTpOANA
OueHO4YHOe MeponpUATUA TEKYLLEro
Tema Pe3ynbratbl 06yueHMa no Temam " ponp i OueHouYHble cpeacTBa
KOHTpOAA
Tema 1.1 OnucbiBaTb MeToAbl UccneaoBaHunA Ha | 1. 3anonHeHMe Tabaunubl C oNnUcaHUem 1. Tabanubl c oNUcaHNEM MeTOA0B

Bbuonorua Kak
HayKa

MOJIEKYNIAPHOM U KNETOYHOM YPOBHE

METOA0B MUKPOCKOMUPOBAHUA C NX
OO0CTOMHCTBAMM M HeLOCTaTKaMm

2. 3anonHeHue Tabaunubl «Bknag, yyeHbix B
passuTME Bronorun»

MUWKPOCKOMNUPOBAHUA C UX
OOCTOMHCTBAMM M HegoCTaTKamu
2. Tabnnua «BKknag yyYeHbIx B
pa3BuTME BMonorn»

Tema 1.2 Obuwan

XapaKTepr3oBaTb YPOBHMU KUBOW

3ano/siHeHMe CpaBHUTENIbHOM TabaunLbl

CpaBHUTeNbHan Tabamua cxoacTsa u

XapaKTepPUCTMKa | maTepuu CXOACTBA M PA3/INYMM }KUBOTO U HE XKUBOTO | Pa3/INYMUN }KUBOTO U HE }KUBOTO
U3HU OnucblBaTb MeTOAbl UCC/Ief0BaHNA HA

MOJIEKYNAPHOM M KNIETOYHOM YPOBHE
Tema 1.3 XapaKTepun3oBaTb CTPOEHME U 1. ®poHTaNbHbIN ONpoc 1. MepeyeHb BONPOCOB K
Buonornyeckm CBOWCTBA OCHOBHbIX 6MOMONEKYN MoaroToBKa YCTHbIX COODLLEHMI C dpOHTaNbHOMY Onpocy
Ba*KHble MpoBoauTb HabnogeHME NSMEHEHUI | Npe3eHTaumeln 2. O1yeTbl N0 nabopaTopHbIM paboTam
XMMMYECKue GYHKLMOHUPOBaHWUA B1MononMmepos 2. BbinonHeHMe 1 3awuTa NabopaTopHbIX
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coeanHeHUs paboT: «OnpegeneHme sutammHa C 8

NPOAYKTaxX MUTaHUAY,

«MapodunbHo-rnapodobHble CBOMCTBA

amnuaos»
Tema 1.4 Pasnnyatb cylecTtBeHHble NPU3HaKn 1. OueHnBaemasa gMCKYCCUA NO BOMPOCaAM 1. NepeyveHb BOMPOCOB K
CTpyKTypHO- CTPOEHUA KNETOK OPraHM3MOB PasHbIX | IeKumun oLeHMBAEMOM ANCKYCCUMU
bYHKLUMOHaNbHa | LAapCTB XXMBOW NpUpoabl 2. Pa3paboTKa meHTanbHOM KapTbl NO 2. MeHTanbHaA KapTta no

A OpraHn3sauuA
KNEeTOK

MpoBoAnUTb HabAOAEHME KNETOUYHbIX
CTPYKTYP U UX U3MEHEHUI C MOMOLLbIO
MMKpOCKoNa

KnaccuduKauum KNeTok 1 Ux CTPOEHUIO Ha
NPO- M 3YKapMOTMYECKUX U MO LLapCTBam B
MWHM rpynnax

3. BbinosHeHMe 1 3awuTa NabopaTopHbIX
paboT:

«CTpoeHue KNeTKK (pacTeHusn, *KUBOTHbIE,
rpnbbl) M KNETOYHbIE BKAOYEHMA (Kpaxman,
KapoTMHOWUAbI, XIOPONAACThI,
XPOMOMIACTbI)»,

«MpoHnyaemoctb membpaHbl (Nnasmonus,
Aennasmonuns)»

KNaccMOUKaLMM KNETOK U UX
CTPOEHMIO Ha MPO- U 3YKAapPNOTUYECKUX
M NO LLapCcTBaM B MUHU rpynnax

3. OT4eTbl N0 NabopaTopHbIM paboTam

Tema 1.5 Pasnunyatb cylecTtBeHHble NPU3HaKn 1. ®poHTaNbHbIM onpoc 1. NepeyveHb BONPOCOB K
CTpyKTypHO- CTPOEHMA KNETOK OPraHM3mMoB pasHbIX | 2. PazpaboTka rnoccapumsa dpoHTaNnbHOMY onpocy
GYHKLUMOHANbH | LAPCTB XXMBOW NpUpoAbI 3. PeweHwne 3agay Ha onpegeneHune 2. [noccapwin c onpeaeneHHbIM

ble paKTopbl OnpegenaTb NnocnefoBaTes/ibHOCTb nocneaoBaTesibHOCTU HYKNeoTUA0B nepeyHem TEPMUHOB
HacneacTeeHHoC | HyKneotuaos AHK n PHK 3. 3agaum Ha onpegeneHue

™ nocnenoBaTesibHOCTU HYKNeoTUA0B
Tema 1.6 XapaKrepunsosaTtb npoteccol 1. dpoHTaNbHbIN ONpoC 1. NepeyveHb BONPOCOB K

Mpoueccol MaTPUYHOrO CUHTE3a 2. Tect «[lpoueccbl MaTPUYHOrO CUHTE3a» dpoHTaNbHOMY Onpocy

MaTpUYHOrO OnpegenaTb NoCnen0BaTe/IbHOCTb 3. PeweHmne 3a43a4 Ha onpegeneHume 2. Bonpocebl gna tecta

B I/TEKTPOHHBIN
=P TATAPCTAH
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CMHTEe3a aMUHOKUCNOT B MosieKkyne 6enka nocnenoBaTeIbHOCTU aMUHOKUCAOT B 3. 3apaun Ha onpepeneHue
NHTepnpeTUpoBaTb CTPYKTYPY U Mmonekyne benka nocnefoBaTe/IbHOCTM aMUHOKUCAOT B
dYyHKUMOHanbHOCTb 6enka B ciyyae 4. PeweHue 3aa4 Ha onpegeneHuve monekyne 6enka
N3MeHeHMA NocnefoBaTeIbHOCTH nocnenosaTeNIbHOCTU aMUHOKUCAOT B 4. 3apaum Ha onpeaeneHune
Hykneotnaos AHK MosnieKyne 6enka B ciy4ae U3MeHeHUn nocnefoBaTe/IbHOCTM aMUHOKUCNOT B

nocnefosaTeibHOCTM HyKneoTnaos AHK MmosneKkyne 6enka B cly4ae U3MeHeHUA
nocnefoBaTe/IbHOCTU HYKNeoTUA0B
OHK
Tema 1.7 Pasnnyatb cylecTtBeHHble NPU3HaKn 1. ®poHTaNbHbIM onpoc 1. NepeyeHb BOMPOCOB K

HekneTouHble
$GOPMbI KU3HU

CTPOEHMA KNETOK OPraHM3MOB PasHbIX
LLAPCTB *KMBOW NPUPOAbI

2. NoAroToBKa YCTHbIX COOBLEHNI C
npeseHTaunen (BupycHoie n
b6akTepuanbHble 3aboneBaHuna. Obwme

NPUHLKUNbI NCNOJ1Ib30BaHUA NEKAPCTBEHHbIX

BewlecTB. OCO6EHHOCTM NPUMEHEHUS
aHTMBMOTUKOB)

dbpoHTanbHOMY onpocy
2. Mpe3eHTauma 1 ycTHoe cooblieHue,
COrIAaCHO MepeyHto Tem

Tema 1.8
ObmeH BellecTs
n npespaleHme

OnucbIBaTb OCHOBHblE
3HepreTUYeckne m naacTmyeckme
npouecchl KNeTkn (obmeH BeLlecTs,

1. ®poHTaNbHbIM onpoc

2. 3anonHeHWe cpaBHUTENbHOM Tabanybl

XapPaKTeEPUCTUK TUNOB obmeHa Bellecrts

1. NepeyveHb BONPOCOB K
dpoHTanbHOMY onpocy
2. CpaBHUTeNbHaA Tabanua

SHepruu B Xxemo-, $OTOCUHTE3) XapPaKTEPUCTUK TUNOB 0bMeHa
Knetke BELLEeCTB
Tema 1.9 XapaKTepun30BaTb *KU3HEHHbIN LUK 1. O6cyKaeHMe No Bonpocam NeKunm 1. NepeyeHb BONpPOCOB ANA

U3HEeHHbIN
LUMKA KNETKMU.
MwuTo3. Melio3

KNeTKu

2. Pa3zpaboTKa neHTbl BpEMEHMU
YKM3HEHHOrO LMKNa

obcyxaeHuns
2. JleHTa BpeMEHMU }KNU3HEHHOIO LUMKAA

Paspen 2

CTpoeHune 1 GpyHKLMUU OpraHu3ma

5
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MporHo3npoBaTb BOSHUKHOBEHWE NPU3HAKOB B XO4€ UHAMBUAYANbHOIO Pa3BUTUA U
Pe3ynbtatbl 06yuyeHusn
pPa3sMHOXEeHMA OPraHM3MOB
S:::p(::;oe meponpuaTue py6exHoro (remaruueckoro) KoHTponbHas pabota “CtpoeHune n pyHKUMmM opraHmsma”
Tema Pe3ynbTaTtbl 06yyeHMa Nno Temam OueHouHoe MeponpuATUA TekyLuero OueHouYHble cpeacTBa
KOHTpONA
OnucbiBaTb CTpOeHMe K B3aumocBAsb | 1. OueHmnBaemas gucKyccma 1. NepeyeHb BONPOCOB K
yacTei MHOTOK/IETOYHOrO opraHuama | 2. Pa3paboTka MeHTa/IbHOM KapTbl TKAHEN, OLLEHMBAEMOM AMCKYCCUM
OpPraHOB M CUCTEM OpPraHOB OPraHM3MOB 2. MeHTanbHaA KapTa TKaHel,
Tema 2.1 (pacTeHus, *KMBOTHbIE, YHENOBEK) C KPATKOM OpraHoOB U CUCTEM OPraHOB
CtpoeHune XapPaKTePUCTUKOM UX GYHKLMM OPraHn3MoB (pacTeHus, }KUBOTHbIE,
opraHusma 3. NoaroTtoBKa M NpeacTaB/ieHNE YCTHbIX 4yenoBeK) C KpaTKoM
CoO0bLLEHN C Npe3eHTaumeln (MMMYHUTET, XapPaKTePUCTUKOM UX GYHKL MM
MHPEeKLMOHHble 3aboneBaHusA, aNNgeMmum, 3. MNpe3eHTauma n yctHoe
BaKLUMHaALMA) coobLLeHne cornacHoO NePeYHto TemM
Tema 2.2 XapaKTepun3oBaTb CNocobbl 1. dpoHTaNbHbIN ONpoC 1. NepeyeHb BONPOCOB K
®opmbl pa3sMHOXeHMUA 2. 3anonHeHne TabaunLbl C KpaTKoOM $pOHTaNbHOMY Onpocy
Pa3MHOXKeHus XapaKTePUCTUKOM M Npumepamm ¢opm 2. Tabnnua c KpaTKom
OpraHM3mos Pa3MHOXEHWNA OPraHN3MOB XapPaKTEPUCTUKON U NpMMEpPaMu
$GOpM pasmMHOKEHMA OPraHM3MOB
Tema 2.3 OnucbiBaTb CTagMn OHTOreHesa 1. Pa3paboTKa JIEHTbl BDEMEHU C 1. J/leHTa BpemeHu c
OHTOreHes KMBOTHbIX U YeNl0BEKa XapaKTePUCTUKOM 3TanoB OHTOreHesa XapaKTePUCTUKOM 3TanoB
KMBOTHbIX U OTAE/IbHOM FPYNNON }KUBOTHbIX M YENOBEKA OHTOreHesa oTAe/IbHOM rPynno
YyesioBEKa no MUKporpynnam KMBOTHbIX M Ye/IoBEKaA No
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2. Tect/onpoc

MUKporpynnam
2. Bonpocsbl gns Tecta/lMNepeyeHb
BOMPOCOB K onpocy

Tema 2.4 OnucblBaTb CTaAMM OHTOreHesa CocTaBnieHMEe KU3HEHHbIX LIMKIOB pacTeHnn | CXxembl XKU3HEHHbIX LMKI0B

OHTOreHes pacTeHWUI pa3HbIX OTAEN0B no oTaenam (MoxoBMAHbIE, XBOLLEBUAHbIE, pacTeHui no otaenam

pacTeHui NanopOTHMKOBUAHbIE, FTOJIOCEMEHHbIE, (MmoxoBuaHbIe, XBOLLEBUAHDIE,
NMOKPbITOCEMEHHDbIE) NanoOpoOTHMKOBUAHbIE,

ro/l0CEMEHHbIe, MOKPbITOCEMEHHbIE)

Tema 2.5 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. Pa3paboTKa rnoccapus 1. Fnoccapuit, c onpegeneHHbIm

OcHOBHbIE HacNeaCTBEHHOCTU U USMEHYMBOCTH 2. Tect nepeyHem TePMMHOB

NOHATMA 2. Bonpocbl gna tecta

reHeTUKMu

Tema 2.6 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. ®dpoHTaNbHbIN ONpocC 1. NepeyeHb BONPOCOB K

3aKOHOMEpPHOCT | HaCNeACTBEHHOCTM U U3MEHUYMBOCTH 2. TecT No BOMpPOCam NeKLUm $pOHTaNbHOMY Onpocy

1M HacneaoBaHUA

Onpeaenatb BEPOATHOCTb
BO3HWKHOBEHWSA HAC/NeACTBEHHbIX
NPWU3HAKOB NP MOHO-, AN-,
NOANIMBPUAHOM U aHAN3UPYIOLLEM
CKpeLLnBaHum

3. PelleHue 3a/a4 Ha onpeaeneHme
BEPOATHOCTU BO3HUKHOBEHMUS
HacneACTBEHHbIX MPU3HAKOB NP MOHO-, K-,
NnoAnrMbpmnaHOM U aHaU3UPYIOLLLEM
CKpelnBaH1n, COCTaBEHMUE TEHOTUMNYECKMX
CXeM CKpeliuBaHun

2. Bonpocsbl gns tecta

3. 3agaum Ha onpeaeneHue
BEPOATHOCTM BO3HUKHOBEHMUA
HacneACTBEHHbIX NPU3HAKOB Npu
MOHO-, AN-, NOJINTUOPUAHOM U
AHANIN3MPYIOLLEM CKPELLUBAHWUY,
COCTaBNEHME FTeHOTUMNYECKNX CXEM
CKpelwmBaHus

Tema 2.7
B3anmopeictau
€ reHos

OnucobiBaTb 3aKOHOMEPHOCTU
HacnenCTBEHHOCTU N UIBMEHYUNBOCTU
OI'Ipe,El,eJ'IHTb BEPOATHOCTb
BO3HUKHOBEHUA HaCcneaACTBEHHbIX

1. Tect

2. PaspaboTka rnoccapwus

3. PeweHune 3a4a4 Ha onpegeneHme
BEPOATHOCTM BO3HUKHOBEHMUA

1. Bonpocbl anAa tecta

2. Fnoccapuii c onpeaeneHHbImM
nepevyHem TeEpPMUHOB

3. 3agaum Ha onpeaeneHue
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NPU3HAKOB Npwn pas3sInyHbIX HacneaCTBEHHbIX MPU3HAKOB NPW pa3/inyHbIX | BEPOATHOCTU BO3HUKHOBEHUA
B3aMMOAeﬁCTBMﬂX reHos ThnNax B3aMMOAel71CTBMﬂ reHos, coCctaBsieHune HacneancCTBeHHbIX NPU3HAKOB Npu
reHoOTUNMYeCKnX cxem ckpemnBaHumA Pa3NNYHbIX TUNAX B3aMMOA€ﬁCTBMﬂ
reHos, coctaBsieHune
reHoOTUNnMYeCKmnX cxem CKpewmnBaHmA

Tema 2.8 OnucbiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpocbl gna tecta
CuenneHHoe HacneaCcTBEHHOCTU U U3MEHYMBOCTU 2. Pa3paboTKa rnoccapums 2. [noccapwui, c onpegeneHHbIm
HacnegosaHue | OnpegenAaTb BEPOATHOCTb 3. PeweHune 3agay Ha onpegeneHune nepevyHem TepMUHOB
Npu3HaKos BO3HWKHOBEHWA Hac/neaCTBEHHbIX BEPOATHOCTU BO3HMKHOBEHMUA 3. 3agaun Ha onpegeneHune
NPU3HaKoB Npu cuenieHHOM HacneaCTBEHHbIX MPU3HAKOB Npu BEPOATHOCTU BO3HMKHOBEHMUA
HacnefoBaHUMU cuenneHHOM HacnefoBaHUM, COCTaBAEeHMe HacneACTBEHHbIX MPU3HAKOB Npu
reHOTUMUYECKNX CXeM CKpeLLMBaHumA cuenneHHOM HacneaoBaHuu,
COCTaBNEHMEe reHOTUMNYECKUX CXem
CKpelwmBaHuma
Tema 2.9 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocbl gna tecta
leHeTWKa nona HacneaACTBEHHOCTU U U3MEHUYMBOCTH 2. Pa3paboTKka rnoccapus 2. [noccapwuii, c onpeaeneHHbIm
OnpepenaTb BO3MOXKHOE 3. PeweHune 3agay Ha onpegeneHune nepevyHem TepPMUHOB
BO3HWKHOBEHMWE HAacNeACTBEHHbIX BEPOATHOCTU BO3HMKHOBEHMUA 3. 3apgaum Ha onpegeneHue
NpU3HaKoB HacneaCTBEHHbIX MPU3HAKOB, CLUENNEHHbIX C | BEPOATHOCTU BO3SHUKHOBEHMA
NONOM, COCTaBNEHME FTeHOTUMNYECKUX CXEM HacneACTBEHHbIX MPU3HAKOB,
CKpeLmBaHmA CUEeneHHbIX C NOJIOM, COCTaBNeHue

reHOTUNMYeCKNX CXem CKpemnBaHumA

Tema 2.10 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. Tect 1. Bonpochbl gna tecta
leHeTHnKa HacneaACTBEHHOCTU U U3MEHUYMBOCTHU 2. Pa3paboTKka rnoccapus 2. [noccapwuii, c onpeaeneHHbIM
yenoseka OnpegenaTtb BO3MOXHOE 3. PeweHune 3apa4 Ha onpegenexHune nepevyHem TepMUHOB
BO3HWKHOBEHMWe HacneaCTBeHHbIX BEpPOATHOCTM BO3HUKHOBEHMUA 3. 3agaum Ha onpepeneHune
NpU3HaKoB HacneACTBEHHbIX NPU3HAKOB, UCMONb3YyA BEPOATHOCTU BO3HUKHOBEHMUA
8
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METOAbl FeHETUKU YeN0oBeKa, COCTaBeHNEe
reHOTUNMYECKUX CXEM CKpeLMBaHUA

4. MNoaroToBKa YCTHbIX COOBLLLEHNI C
npeseHTaumnen o HacaeaCTBEHHbIX
3aboneBaHUAX YenoBeKa

HacneACTBEHHbIX MPU3HAKOB,
NCNONb3yA METOAbl FeHETUKMN
YyesioBEKa, COCTaBAeHUe
reHOTUNUYECKMX CXeM CKpeLLMBaHuA
4. lpe3eHTaumAa N ycTHoe
coobLeHne, CorNacHoO NepeyHo Tem

Tema 2.11
3aKoHOMepHOCT
N U3MEHUYUBOCTHU

NPU3HaKoB

OnucbIBaTb 3aKOHOMEPHOCTH
Hac/neACTBEHHOCTU U M3MEHYMBOCTHU
OnpeaensaTb TMN MyTaLuun Npu
nepesaye HacneACTBEHHbIX

1. Tect

2. PeweHune 3aga4 Ha onpeseneHune Tuna

MyTauuKn Npu nepesaye HacneaCcTBEHHbIX
NPW3HaKOB, COCTAB/IEHWNE FTEHOTUMNYECKNX
CXeM CKpelunBaHuma (no rpynnam)

1. Bonpocbl gna tecta

2. 3a4a4m Ha onpegeneHuve Tmna
MyTauum npm nepegaye
HacneaCTBEHHbIX MPU3HAKOB,
COCTaBNEHMEe reHOTUMNYECKUX CXeMm
CKpelmBaHma (no rpynnam)

Tema 2.12 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocbl gna tecta
Cenekuma HacneaACTBEHHOCTU U U3MEHUYMBOCTH 2. Pa3paboTKka rnoccapus 2. [noccapwuii c onpegeneHHbIM
OpraHn3mos OnpegenaTb BO3MOXKHOE 3. PeweHune 3apgay Ha onpegeneHune nepevyHem TepPMUHOB
BO3HWKHOBEHMWE HAacNeACTBEHHbIX BO3MOXHOI0 BO3HUKHOBEHUA 3. 3apgaum Ha onpegeneHue
NpU3HaKoB HacneaCTBEHHbIX MPU3HAKOB MO cenekumm, BO3MOXHOI0 BO3HUKHOBEHUA
COCTaBNAEHMEe reHOTUMUYECKUX CXEM HacneACTBEHHbIX MPU3HAKOB NO
CKpeLmBaHmA cenekunun, coctaBaeHme
reHOTUMUYECKMX CXeM CKpeLLMBaHmA
Paspen3 Teopwusa asonouum

Pe3ynbTtaT 0b6yueHus

AprymeHTMpoBaTb HEOBXOAMMOCTb COXPAaHEHMA MHOr006pa3na OpraHM3MoB C Liesiblo 6epekHoro
OTHOLLEHMA K OKpYyKatoLLen cpeae
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OueHouyHOe meponpusaTue

pyb6exHoro (TemaTtuueckoro) KoHTponbHas paboTa “TeopeTnyeckme acneKTbl 3BONOLMN KU3HN Ha 3emne”

KOHTpOAA

Tema Pe3ynbTatbl 06y4yeHusa no OueHoYHOEe MeponpUATUA TEKYLLEro OleHOuHble cpeacTBa
Temam KOHTpOAA

Tema 3.1 XapaKTtepu3oBaTtb Npeanocbiiku | 1. PpoHTaNnbHbIN ONpocC 1. NepeyeHb BONPOCOB K

UcTopuna W ABUKYLLME CUJbI 2. Pa3zpaboTKa NeHTbl BpeMeHMU dpOoHTaIbHOMY Onpocy

3BO/IOLMOHHOrO BO3HWKHOBEHWA MHOroobpasunsa | pa3BUTMA 3BONOLMOHHOIO YYeHUs 2. leHTa BpeMeHu pa3BuTUA

y4yeHus BUAOB 3BO/IOLMOHHOIO y4eHUs

Tema 3.2 XapaKTtepu3oBaTtb Npeanocbiiku | 1. PpoHTaNnbHbIN ONpoc 1. NepeyeHb BONPOCOB K

MwuKpoasoatouua W ABUKYLLME CUbI 2. CocTtaBneHue rnoccapus dpoHTanbHOMY onpocy
BO3HWKHOBEHWA MHOroobpasusa 2. [noccapwuii c onpeseneHHbIM
BUA0B nepe4yHem TEPMUHOB

Tema 3.3 XapaKtepunsoBaTb npeagnocbinky | 1. OueHnBaemana guckyccua 1. NepeyeHb BONPOCOB K

Makpossontoyma W ABUKYLLME CUbI 2. Pa3spaboTKa rnoccapusa TepMUHOB OLLeHMBAEMOM ANCKYCCUM
BO3HWKHOBEHWA MHOroobpasusa 2. [noccapwuii c onpeseneHHbIM
BUA0B nepe4yHem TEPMUHOB

Tema 3.4 XapakTepun3oBaTb NpPesnocbiNku | 1. PpoHTaNbHbIN onpoc 1. MepeyeHb BONPOCOB K

Bo3HMKHOBEHME W ABUKYLLME CUbI 2. MoarotoBKa M NpeacTaBieHUe bpOoHTaNbHOMY Onpocy

n pasBuTHe BO3HWKHOBEHWA MHOroobpasunsa | yCTHOro COObLLEHUA U NeHTbl BpeMeHu | 2. JleHTa BpeMeHHU

M3HU Ha 3emne BUA0B BO3HMKHOBEHMA U PAa3BUTUA }KUBOTHOTO | BO3HMKHOBEHWSA U PA3BUTUA

W PACTUTENBHOIO MMpa KMBOTHOIO N PacTUTENBbHOTO
MUPpa 1 yCTHoe coobueHne
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Tema 3.5 XapakTepun3oBaTb Npegnocbiikn | 1. PpoHTaNbHbIA ONpPOC 1. NepeyveHb BOMPOCOB K
MpouncxoxaeHne W OBUKYLLME CUNDbI 2. Pa3paboTKa NeHT BpEMEHU U dbpoHTanbHOMY onpocy
yenoBeka — BO3HMKHOBEHWMA MHOrO06pPa3nA | MEHTA/IbHbIX KapT Ha BblIGOP: 2. JleHTa BpeMeHUn unu
aHTponoreHes BMAO0B “JBontoLmA COBPEMEHHOrO YeNoBeKa”, | MeHTaNbHaA KapTa Ha Bbibop u3

“Bpems 1 NyTn pacceneHmns YenoBeka nepeyHs

no nnaHete”, “Bananune

reorpadumyeckon cpegbl Ha

mopdonormo n Gp1M3nonoruto

yenoeka”, “Yenoseyeckne pacbl”,

obcyKaeHune
Paspen 4 dKonorua

AprymeHTMpoBaTb HEOBXO0AMMOCTb COXpaHeHMA MHOroobpasma opraHM3mMoB C Lenbto bepexxHoro
Pe3synbtar 06yueHus o
OTHOLLEHMA K OKPYrKaloLLEeN cpeae
OueHo4YyHOe meponpuaTue
pybekHoro (TemaTuyeckoro) KoHTponbHasa paboTa “TeopeTUyecKkne acneKkTbl aKoaormm”
KOHTpoOAA
Tema Pe3synbTaTtbl 06yyeHMa no Temam OueHouHoe MeponpuUATHA TekyLuero OueHou4Hble cpeacTsa
KOHTpoAA

Tema 4.1 OnucbiBaTb CBA3b MeXXAY TecT no akonornyecknm dakTopam u cpeagam | Bonpocol ana tecta
JKonornyeckme OPraHU3MOM 1 cpeaou ero YKMU3HW OPraHM3moB
dakTopbl M cpeabl | 0buTaHuA
XU3HU

11
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Tema 4.2

OnucoblBaTb CBA3b mexagy

1. CocTaBneHune cxem KPpyroBopoTa BeLLecCTsB,

1. Cxembl KpyroBopoTa BeLLECTB,

Monynauwms, OpPraHU3MOM 1 cpegou ero UCNOAb3yA MmaTepuanbl Nekunm MCNONb3yA maTepuanbl NeKuum
coobuecTsa, 06UTaHUA 2. PewwieHne NpaKTUKO-OPUEHTUPOBAHHBbIX 2. [paKTUKO-OpUEeHTUpPOBaHHbIE
3KOCUCTEMbI YcTaHaBAMBATb CBA3b CTPYKTYPbl U | pacyeTHbIX 3a4aHM MO NepeHOoCy BeLLeCcTBa U | pacyeTHble 334aHMA Mo nepeHocy
CBOWCTB 3KOCUCTEM 3Heprum B 3KOCMCTEMAX C COCTaBAeHne BeLLeCcTBa U 3Heprmm B aKoCUCTemax
TpopUuUeckux uenen n nupamma buomaccbl U | ¢ cocTaBneHne TpodUYecKkux Lenem
aHepruu n nMpammg bromaccbl 1 sHeprnn
Tema 4.3 OnucbiBaTb CBA3b MeXAay 1. OueHnBaemas guckyccma 1. NepeyeHb BOMNPOCOB K
Buocoepa - OpPraHU3MOM 1 cpenou ero 2. Tect OLEeHMBAEMOM ANCKYCCUM
rnobanbHan obuTaHuA 3. PewweHne npaKTUKO-OpUEHTUPOBAHHBbIX 2. Bonpocsbl gna tecta
3Konormnyeckas YcTaHaBAMBaTb CBA3b MeXAay pacyeTHbIX 334a4 Ha onpeaeneHune naowaan | 3. [NpakTUKO-OPUEHTUPOBAHHbIE
cuctema CTPYKTYpamm 6uocodepbl HaCaXXAEeHUN ANA CHUXKEHUA KOHLUEHTpaLmm pacyeTHble 3a4a4M Ha onpeaeneHune

YrNeKUCNoro ra3sa 8 aTN\ocd)epe cBoero
PernoHa Npo*xXmeBaHMA

NAOWAaAN HacaxKaeHu ana
CHUXKEHUA KOHUEHTpauumn
yrnekucnoro rasa B atmocoepe
CBOEro permoHa npoKmnsBaHmA

Tema 4.4 Bananue
QHTPOMOreHHbIX
¢daKTopoB Ha
buochepy

OnucbiBaTb rnobanbHble U
pPernoHanbHble 3KO0rnYecKkme
npobaembl U NyTU KX
MWUHMMM3ALMN

Mpeanaratb cnocobbl 4eACTBUA MO
6e3onacHOMY NOBEAEHMUIO U
CHUXXEHMIO BANAHUA YeNI0BEKA Ha
NPUPOAHYto cpeay

BbIbupaTb Mmepbl 4N1A COXPaHEHUA
6rnopasHoobpasuns

1. Tect

2. PeweHne NpaKTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3a4aHNI NO COXPaHEHUIO
NPUPOAHbIX PECYPCOB CBOETrO PerMoHa
NpoOXMBaHMA

1. Bonpochbl gna Tecta

2. [TpaKTUKO-OPUEHTUPOBAHHbIE
pacyeTHble 3a4aHMA NO COXPAHEHUIO
NPUPOAHbLIX PecypcoB CBOEro
pervoHa npoXKMBaHua

Tema 4.5 BamaHune

NHTepnpeTnpoBaTb pesynbTaTbl

1. OueHnBaemas gmuckyccma

1. NepeyeHb BONPOCOB K

12
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counanbHO- nposegeHHOro 61o3Kkonormyeckoro | 2. BoinonHeHun NPaKTUYECKUX 3a,a,aHm71: OLLeHMBaeMOl;'I ANCKYyCCHUM

3KOJIOFUYECKMX 3KCNepmMMeHTa C Ucnosib3oBaHnem | “OnpeaeneHune CyTOYHOro paumoHa 2. 3agaHuna NpaKkTUYecknx pabor
baKkTopoB Ha KONMYEeCTBEHHbIX METOA0B nutaHma”, 3. Otuet no nabopatopHoli paboTe
340p0BbE “Co3paHuve NHAMBUAYaAbHOW NAaMATKM NO
yenoseka opraHM3auuun paumoHanbHon Gpusmnyeckom

aKTUBHOCTU”

3. BbinosiHeHWe nabopaTopHoM paboTbl Ha

BblGOP:

"YmcTBeHHas pabotocnocobHocTh",
"BanaHne abnotmnyeckmx GakTopoB Ha
yesioBekKa (HM3KMe U BbICOKME TemnepaTypbl)"

Paspen 5 buonorua B }XnsHu

AHaIIVI3VIpOBaTb 3TUYECKNE aCneKTbl COBPEMEHHDbIX MCCﬂeAOBaHMVI B 061acTn GBuoTexHoONOUMU U

Pe3ynbrat 06yuyeHus .
reHEeTUYECKUX TEXHOIOTUI

OueHo4yHoe meponpuatue

py6e)K|-|oro (TeMaTW-leCKOI'O) I'Ipep,CTaBneHme pe3ynbTaTtoB pelweHnAa Kencos (BbICTyI'IneHme C npe3eHTaL|,14ei/'1)
KOHTpoOANA
13
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Tema

Pe3ynbTatbl 06yueHMa no tTemam

OU,EHO‘-IHOG meponpuAaTua TeKkyuwero
KOHTpOANA

OueHouHble cpeacTBa

Tema 5.1
BuoTtexHonornm B
*KU3HU KaXKaoro

AHann3npoBaTb 3TUYECKUE AaCNEKTbI
COBPEMEHHbIX UccnefoBaHU B 061acTu
BMOTEXHONOTUN N TEHETUYECKUX
TEXHONOorni

BbinonHeHWe Kelca Ha aHaNu3 MHd)OpMaLI,MM (o)
Hay4HbIX JOCTUXKEHNAX B obnactu
reHeTn4yecKkux TeXHOJ'IOFMﬁ, KNEeTOYHOM
UHXEeHEePUU, NNEBDLIX buoTexHonormm

3apaHue Kelca

Tema 5.2.1
bunotexHonornu B
meguumHe m

AHann3npoBaTb 3TUYECKNE aCMNEKTbI
COBPEMEHHbIX UcCcneaoBaHuin B obactm
ONOTEXHONOMUU U FeHEeTUYECKUX

BbinoNHeHWe Kelica Ha aHanu3 nHopmaymm o
pPasBUTMMN BUOTEXHOIOTUI B MEAULIUHE U

dapmaumm

3apaHue Keinca

dapmaymm TEXHONOINM
Tema 5.2.2 AHanM3npPOBaTb 3TUYECKME aCNEKTbI BbinosiHeHWe Kelica Ha aHanu3 nHpopmaumm o | 3agaHue Kelica
BruoTexHonorMm n | coBpemMeHHbIX uccnegoBaHMii B 061acT | pa3BUTUKM BMOTEXHOOTUI C UCMOJIb30BaHUEM
YKMBOTHbIE 6MOTEXHONOTUM U TEHETUYECKUX YKMBOTHbIX, NPUMEHEHWNE NPOAYKTOB
TEXHONOrnmn 6MOTEXHONIOTUN B XKU3HW YeNl0BeKa
Tema 5.2.3 AHaNM3MPOBaTb 3TUYECKME aCMNEKTbI BbinonHeHue Kelica Ha aHann3 nHpopmaumm o | 3agaHue Kelica
BruoTexHoNorMm n | coBpemMeHHbIX nccaeaoBaHuii B obnactu Pa3BUTUN BUOTEXHOJIOTUI C UCMOJIb30BaAHUEM
pacTeHus 6MOTEXHONOTUM U TEHETUYECKUX pacTeHuni
TEXHONOrnmn
Tema 5.2.4 AHann3npoBaTb 3TUHECKNE ACNEKTbI BbinonHeHWe Kelica Ha aHanu3 nHopmaumm o | 3aaaHue Kelica

buoTtexHonornu B
NPOMBbIWNEHHOCT
n

COBPEMEHHbIX UccneaoBaHnin B 0b1actm
OUOTEXHONOTUUN U TeHEeTUYECKUX
TEeXHO/10ruMm

pPa3BUTUU NPOMbILLIEHHOW BUOTEXHONOTUI

Tema 5.2.5
CoumanbHo-

AHaI'IVI3VIpOBaTb 3TUYECKNE aCneKTbl
COBPEMEHHDbIX I/ICCJ'Ie,EI,OBaHMl\;I B 061acTu

BbinonHeHWe Keica Ha aHanAn3 nHbopmauunm
06 3TUYECKMX acneKTax pa3BuUTUA

3apaHue Keica

14
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3TUYecKue 6NOTEXHONOMMU U FeHEeTUYECKUX buoTtexHonormnm
acnekTobl TexXHonornm

bnoTexHonornmn

Paspen 6 BuosKonornueckue uccneaoBaHus

Pe3synbTtaTt o6yueHus

BbIABAATb NPUYMHHO-CNEACTBEHHbIE CBA3U MeXK Ay BUoNorMyeckummn obbekTamm, NpoLeccammn 1 ABNEHUAMM
nyTem UccaeaoBaHU Ha *KUBbIX 0O6beKTax

OueHo4yHOe meponpuarue
pybexHoro (TemaTuueckoro)

I'Ipep,CTaBneHme Pe3ynbTaToOB BbINO/ITHEHUA y‘-IE6HO-MCCJ'Ie,CI|OBaTel'IbCKMX NpPOEKTOB (BbICT\/I'II'IeHVIe C

X ccneoBaHUM

KJEeTOK
2. BavsaHWe yrneBogoB Ha pocTa U
$M3MONOTNYECKYHO aKTUBHOCTb APOMKIKEBbIX
KNEeToK

3. CoyeTaHHOE BUAHME TEMNEPATYPbI U
yrneBooB Ha pocTa 1 GU3NONOTNYECKYHO
aKTMBHOCTb APOXMKEBbIX KNETOK

npeseHTauunemn)
KOHTponsA
OueHoYHOEe MeponpUATUA TEKYLLLEero
Tema Pe3ynbTaTtbl 06yyeHMa Nno Temam 5 ponp vl OueHouHble cpeacTBa
KOHTpONA

Tema 6.1 OnucbiBaTb MeTOAbI BbinonHeHne nabopatopHbIX paboT Ha BbiI6op | OTYET O BbINOAHEHUN Yy4ebHO-
OCHOBHbIe 6MO3KONOrMYECKMX UCC/IeA0BaHUMN B MUHUTPYMNNax: NCcCNenoBaTe/IbCKOro NpoekTa
MeToAbl MnaHnpoBaTb 6BUO3KOOTMYECKUIA 1. BavAHMe TemnepaTypbl Ha pocTa U
H6MO3KONOINMYECKN | SKCMEPUMEHT OU3MONOTNYECKYIO aKTUBHOCTb [IPOKIKEBbIX

15
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Tema 6.2
Buoskonornyeckm
M 3KCNepUMEHT

MpoBoANTb BUO3KONOTUYECKMIA
3KCNEepPUMEHT

MnaHMpoBaTb BUO3KONOrNYECKUIA
3KCNEepPUMEHT

NHTepnpeTnpoBaTb pe3ynbTaThbl
npoBeAeHHOro 6GMO3KONOrMYECKOTO
3KCNEePUMEHTA C UCNO/b30BaHUEM
KO/IMYECTBEHHbIX METOL,08B

BbinonHeHWe yyebHO-NCCNef0BaTENbCKOTO
npoeKTa Ha Bblbop:

1. OugeHKa KayecTBa aTmochepHOro Bo3ayxa
2. OueHKa KavyecTBa No4YB MeETO40M
duToTeCcTMpOBAHMA

3. OueHKa KayecTBa BOA, MOBEPXHOCTHbIX
BOA0EMOB M0 OPraHONeNTUYEeCKUM N GU3nKo-
XMMMUYECKMM CBONCTBAM

4. Bnnanwne MNMAB Ha pocT 1 passutue cemsaH
BbICLUMX PAcTeHUM

5. BaMaHue coneBoro 3arpA3HeHuna Ha pocT U
pa3BUTUE CEMAH BbICLLUMX PACTEHUM

OTyeT 0 BbINOAHEHUMU yqe6Ho—
nccnenoBaTesibCKoro NpoekKTa

16
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2. OueHouYHble cpeacTBa No AucumMnanHe «bnonorua»

OUuEHOYHbIE MEPONPUATUA TEKYLLETO KOHTPOAA (THMbI):

3apgaHuA, HanpaBaeHHble Ha cucTtemaTmusaymio u 06o6uweHune

TeopeTuyecKko MHpopmaLuu:

3anosiHeHue Tabauy,
pa3paboTKa NeHTbl BpeMeHMU
pa3paboTKa rnoccapmn
pa3paboTka MeHTAIbHOM KapTbl

3aaaHuA, HanpaBaeHHble Ha GOPMUPOBAHMUE MU NPOBEPKY 3HAHUN:
TecTt

oLeHMBaemMas ANCKyccUs

$POHTaNbHbIN ONpoC

obcyXaeHne No BoNpocam neKkuum (BcTpeyaeTtca y Hac Tonbko 1 pas)
YCTHble CO0bLEHMA C Npe3eHTaunen

3aaaHuA, HanpasaeHHble HA GOPMUPOBAHME NPAKTUUYECKUX YMEHUI U

HaBblKOB

nabopatopHan pabota

pelueHme 3agau

NPaKTUKO-OPMEHTUPOBAHHbIE pacyeTHble 3aJaHunA
Kenc Ha aHanu3 nHdopmaumm
y4yebHOo-1ccnesoBaTeNbCKUIA NPOEKT

2.1. OueHo4Hble cpeacTBa TeKywero KOHTPONA NO AUCLUUNJINHE

«buonorua»

TeKyWwnii KOHTPONb pPe3ynbTaToB OOYYEHUA MOMKHO OCYLLECTBAATb

Pa3INYHbIMM METOAAMMU U C MOMOLLBbIO PA3/IMYHBbIX OLEHOYHbIX cpeacTs. o
avcuunanHe  «buonornAa» B KayecTBe CPEACTB  TEKYLWEro KOHTPOAA
NPMMEHAOTCA 3adaHuMA B TecToBoM ¢opme; Tabnuupl; BM3yanmsayma
TEOPEeTUYECKOro matepmana B GopmaTe /IeHTbl BPEMEHU U MEHTANbHbIX KapT;
pelleHne KencoB M Apyrne OLEHOYHble MaTepuanbl. HuKe npuBegem
NpPMMepPbl HEKOTOPbIX U3 HUX.

2.1.1. 3apaHuA, HanpaBAeHHble HAa CUCTeMaTU3aLUIO U
0606LeHne TeopeTuueckon UHGopmaumumn

1. 3anonHeHue Tabnuubl
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HasBaHue Tembl buonormna kak HayKa

OnucbiBaTb meToabl nccneaoBaHMA Ha MONIEKYIAPHOM U

Pe3ynbTat 06yyeHua no reme
KNETOYHOM YpPOBHE

O6wue KomneTeHLUUm OK 02

dopmynunpoBKa 3agaHuA: 3anoHUTe Tabamuy “BKknag yy4eHblx B pa3suTune
6uonormn”, ykasaB y4eHOro, BpemeHHoM nepunog paboTbl Hag OTKPbITUEM U
AANTe KPATKYO XapaKTePUCTUKY OTKPbLITUSA, UCNONb3YA MaTepuan NeKkuni,
y4ebHMKa, MHble UCTOYHUKN MHPOpMaLUN.

Tabnnua — Bknag yyYeHbix B pa3sutne bmuonormum

YyeHbin BpemeHHOM KpaTKasa xapakTepucTmMka paboTbl y4eHOro
nepuoa

KpuTepum oueHnBaHMA 3aaaHNA:

“5” - Tabnnua BbINOHEHA B NONHOM 0H6beme

“4” - B xoge 3anonHeHnsa Tabaunubl maTepuan oTparKeH He NOSIHOCTbIO,
MMEIOTCA HE3HAYUTEIbHbIE HETOYHOCTH, HEe404YETbI

“3” - B xoae 3anosiHeHnsa Tabanubl MaTepuan OTParKeH HE NMOJIHOCTbIO,
MMETCA 3HAYMTENIbHbIE HETOYHOCTU, HEeA04ETbl

“2” - Tabnnua otparkaeTt meHee 50% maTepunana MK He BbINOAHEHA

2. Pa3paboTKa NeHTbl BpemeHuU

HasBaHue Tembl OHTOreHes }XMBOTHbIX U YesioBeKa
Pe3ynbTaTt 06yueHua no OnucbIBaTb CTaAMM OHTOreHe3a XUBOTHbIX U
Teme YyesioBeKa

O6wme KomneTeHUUN OK 02, 0K 04

dopmynupoBKa 3agaHuUA: CO34aNTe NEHTY BPEMEHU, OTPaXKaIOLLYIO
3Tanbl OHTOreHes3a oTAe/IbHOM FPYNMbl })KUBOTHbIX UM YE/I0BEKa C KPaTKOM
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XapaKTepUCTUKON. Ha3BaHMA CTaani A0MKHbI BbITb PAcNoIOMKeHbI B
XPOHO/IOrMYECKOM NOpPAAKE, OCHALLLEHbI KPAaTKMM ONMUCAHNUEM OCHOBHbIX
N3MEHEHUI, NPUNOXKEHbI PUCYHKU. 3aAaHNe BbINONHAETCA B MabIX rpynnax
(3-4 yenoBekKa)

3. Pa3paboTKa MeHTaNbHOM KapTbl

Ha3BaHue Tembl CTpoeHue opraHmama

Pe3ynbrat 06yuyeHus no OnucbliBaTb CTPOEHME N B3aUMOCBA3b YacTel
Teme MHOTFOKNETO4YHOro OpraHmn3ma
O6uwme KomneTeHUUN OK 02, OK 04

dopmynnMpoBKa 3apaHMA:  COCTaBbTe  MEHTa/NbHble  KapTbl  NO
Knaccudumkaumm TKaHen, OopraHoB M CUCTeM oOpraHoB. B Kapte oTpasute
0COHBEHHOCTM CTpPOeHMA, OGYHKUMM 06beKToB. Bbl moXkeTe 06beauHATb
06beKTbl MO BbINO/HAEMOM PYHKLUN MAN MO CUCTEME OPTraHOB.

Mpw BbINOJHEHUW CTYAEHTbI PACNPeAenatoTcA Ha Manble rpynnbl (No 2-3
yenoBeKa). 3agaHune  ABnAeTcA  NpPodeccMoHaNbHO-OPUEHTUPOBAHHDLIM.
CTyaeHTbl, obyyatowmeca npodeccnun/cneumnanbHOCTU CBA3aHHOM C 06bEKTOM
n3ydyeHua “PacteHna” pa3pabaTbiBalOT MEHTA/IbHYIO KapTy MO CTPOEHUto
OpraHM3ma pacTeHuit (rpynnbl MOXKHO pasAenuTb MO OTAEeNaM pPacTeHUM:
MOXOBWAHbIE,  MAAYHOBUAHbIE,  XBOLLEBMAHbIE,  MNANOPOTHUKOBUAHbIE,
ro/1I0CEMEHHbIE, NOKPbITOCEMEHHbIE). CTyaeHTbl, obyuvatowmecs
npodeccmmn/cneumanbHOCTU CBA3AHHOM C O0BBEKTOM M3yyeHua “HKuBoOTHble”
pa3pabaTbiBalOT MEHTa/IbHYl0 KapTy MO CTPOEHWUIO OpPraHM3Ma MKMBOTHbIX
(rpynnbl  MOXHO pa3genuMTb NO TUMAM M KNacCaM KMBOTHbIX. Twunbl:
KMLWEYHOMNOIOCTHbIE, M/JIOCKME YEepPBM, KpPYr/ble 4YepBM, KOJbYATble YepBM,
MOINIKOCKK, YneHncTtoHormne. Knaccbl: xpAwesble pblbbl, 1onacTenepbie pbibbl,
amdunbun, npecmblikarowmecs, NTUUbl,  Mmnekonutatowme). CTyaeHTsl,
obyyatowmecs npodeccumn/cneumanbHOCTU CBA3AHHOM C 0B6BEKTOM M3y4YeHUs
“YenoBeKk” pa3pabaTbiBalOT MEHTA/ZIbHYKO KapTy NO CTPOEHUID OpraHu3ma
YyenioBeKa.

Mpu pa3paboTKe pekomeHAyeM NCNONb30BaTb MHCTPYMEHTDI:

https://www.mindmeister.com

https://app.mindmup.com

WU APYroro MHCTPYMeHTa ANA CO34aHUA MeHTaIbHbIX KapT.
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https://www.mindmeister.com/
https://app.mindmup.com/

MpuMep YacTM MEHTANIbHOM KapTbl:

CepaAEeYHO-COCYAMCTaA CUCTEMA

Ny esom,

H{eAyAOYHO-KMILUEYHBIA TPAKT

KEMLLEYHNK

KpuTepum oueHnBaHMA MEHTA/IbHOW KapTbl:
«5» - 8-9 6annos; «4» - 7 6annos; «3» - 5 6annos

ABEHAOUATMNEPCTHAA KMIWKa

3 6anna 2 6anna 1 6ann
CopepikaHue NHopmayma NHopmauyma NHdopmauma
npeacTaB/ieHa B npeAcTaB/iieHa, HO npeAcTaBneHa
nosHom obbeme MMETCA HETOYHOCTU | YaCTUYHO
paduueckoe MHorocTyneHuaTas MHorocTyneHuaTas MpocToi «nayyok»
odopmneHune KapTbl | KapTa c gobaBneHnem | KapTa

KapTUHOK, 3HAKOB.
Mcnonb3osaHue
pPa3HbIX LBETOB Ha
onpeaeneHHbIX
BETBAX.

JleKcuko-
rpammaruyeckoe
odopmneHune

KapTa He cogeput
OWKNBOK M oneYyaToK

KapTta He cogepxut
rpy6bix
rPamMMaTUYECKNX
OLWNBOK MK
OnevyaTokK, KoTopble
6bl oTBNIEKANN
BHMMaHMWe ynTaTens
OT coAeprKaHuA

KapTa conepxuT Tak
MHOTO rpy6bix
rpammaTUYecKux
OWMBOK U OMeyaTok,
yTO ee coaeprKaHue

TPYAHO
BOCNPUHUMAETCA

4. PaspaboTKa rnoccapus

Ha3saHune Tembl

OCHOBHble NOHATUA FTEHETUKM

Pe3ynbTaT 06yueHusa no teme

OnucebliBaTb 3dKOHOMEPHOCTU HacneaCTBEHHOCTU U

M3IMEHYNBOCTU

O6wue KomneTeHLUH OK 02
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‘DOpMyI’IMpOBKa 3aAaHuA: CoCTaBbTe rnoccapmﬁ conpegeneHnaMmun no teme ”"OCHOBHbIE
NOHATUA I'eHeTMKa”, NMcnoab3ya matepuasbl l'IeKLI,Ml‘;L y‘-le6HMKM, cnosapwu.

MNpumepHbIN NepeyeHb TePMUHOB:
AnbTepHaTUBHbIE NPU3HAKM
AnnenbHble reHbl
HeannenbHble reHbl
JOMUWHAHTHBIV NpU3HaK
PeuL.eccrBHbIN NpU3HAK
FOMO3UrOTHbI OPraHn3m
[eTepo3nroTHbIM OPraHM3m
feHoTun

deHoTmn

OnrnbpuaHoe ckpelmBaHme
Yucraa AmHua

Mbpua
HacneactBeHHOCTb
N3meH4YnBOCTb
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2.1.2. 3apaHuA, HanpasneHHble Ha ¢dopmupoBaHUE WUAU NPOBEPKY

3HaHUM
1. ®poHTanbHbIN ONPOC
HasBaHue Tembl NcTopuna aBoNOLMOHHOIO y4eHUA

XapakTepun3oBaTb NPeANOCbIIKM U ABUNKYLLNE CUNbI

Pe3yana'r 06y‘-IEHMF| no reme
BO3HMKHOBEHUA MHOI’OO6pa3VIF| B1A0B

O6wue KomneTeHLUU OK 02, 0K 04

MpumepHbIN nepeyeHb BONPOCOB K PPOHTAIbHOMY Onpocy
KakoBbl cuibHble 1 cnabble CTOPOHbI CUCTEMbI OpraHuyeckoro mupa K. JinHHea?
CoopmynnpyiiTe OCHOBHbIE NONOXKEHUA 3BONOLMOHHOM Teopun XK. b. JlamapKa.
MepeyncanTe NpeanoCbIIKM BO3HUKHOBEHWUA AAPBUHU3MA
MepeyncanTe OCHOBHbIE MONOKEHUA CUHTETUYECKOWN TEOPUM 3BONOLMM

PwnNPE

Kputepun oueHmnBaHuA:

«5» - OTBET NONHbIN, pa3BepPHYTbIN

«4» - OTBET A0CTAaTOYHO NO/IHbIA, HO €CTb HETOYHOCTH
«3» - OTBET KPATKUI MU C TpybbiMK OLIMOKamm

«2» - OTBET HEBEPHbIW UAN OTCYTCTBYET

2. MoaroToBKa YCTHbIX COO6LLEHUI C Npe3eHTauuen

Ha3saHue Tembl eHeTUKa yenoBekKa

OnucbiBaTb 3dKOHOMEPHOCTU HacneaACTBEHHOCTU U
M3IMEHYNBOCTU
Onpe,u,enmb BO3MOXHO€ BO3HUKHOBEHUE
HacneacCcTBeHHbIX NPU3HaKOB

Pe3ynbTaTt 06yueHusa no teme

O6wue KomneTeHL UM OK 01, OK 02

dopmynupoBKa 3agaHUA: NOArOTOBLTE YCTHOE coObLLEHME U Npe3eHTaLnio 06 ogHOM
HacneacTBeHHOM 3abosieBaHMM U3 NepedHa. PaboTa BbiNoNHAETCA B Napax. B cTpykType
coobuieHna n npeseHTauMmnm Heobxoa4MMo OTPa3UTb:
1. HasBaHue 3aboneBaHuA
2. Tunusaums 3aboneBaHUA
a. A)reHomHoe / reHHoe / nonvreHHoe / XxpOMOCOMHOe
b. B)ayToOCOMHO-AOMWHAHTHOE / ayTOCOMHO-peLeccuBHoe / cuenieHHoe ¢
nosom
3. CywWwHOCTb MyTaLMn (Ha KNETOYHOM YPOBHE)
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4. KnnHuyeckue npossneHuns sabonesaHun
5. YacToTa BCTpeyaemocTn
6. [uarHoctuKka
7. WCTOYHMKKM MHPOpMaLmn.
MpumepHbIA NepeyeHb HacneACTBEHHbIX 3aboneBaHnii YenoBeka

1. CuHApOM DHrenbmaHa 7. CuHpgpom DaBapaca,
2. Mykosucungos 8. CMHApPOM «KOoLLaybero KpuKa»
3. CuHapom lMunpcoHa 9. CepnoBMAHOKAETOYHAA aHEMUA
4. Cungpom OayHa, 10. HenpodunbpomaTtos
5. CuHgpom KnaliHdenbTepa, 11. AanbTOHM3M
6. CuHpgpom LLepewescKkoro- 12. Temodunusa

TepHepa, 13. deHunKeTOHYpPUA

YeK-UCT ANA OLEHKMU Npe3eHTauum
OueHuTe NpeseHTauMIo No CAeAyLWUM KPpUTEPUAM:

dnemeHTbl coaeprKaHua Hanunune

OTtcyTcTBME

1. TUTyNbHbIV Chang,

1.1 Ha3ssaHue 3aboseBaHuA

1.2 | CBegeHunAa o6 aBTopax

2. JaHa nonHas TMnu3auus 3abonesaHun

3. MNMoKa3saHa CywHOCTb MyTaLum

4, OnucaHbl KNIMHUYECKME NPOABAEHUA
3a60/s1eBaHuA

5. YKa3aHa 4acToTa BCTPeYaemocCTb

6. OnuvcaHa gnarHoCcTuKa

7. YKasaHbl UICTOYHMKU MHPOpPMaLMH

8. CobntogeHne eANHOro CTUNA Npe3eHTaumm

9. MaTtepuan 6bin UHTepeceH

10 MaTtepuan 6bin noneseH

LLikana nepeBoaa 6annoB B OTMETKY

12-11 6annos. - «5»

10 - 8 6annos. - «4»

7-6 6annos -«3»

MeHee 6 6annoB unu otcytcTeme paboTbl - «2»

[ononHutenbHble cBegeHUA ANa npenogasartens.
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B uenax nsberkaHue NOBTOPEHUA TEM npe3eHTaL|,m71, npenoaasaTteIito peKoOMeHAYETCA
pacnpenenntb KOHKPETHbIE TEMbI CpeEAU Tpynn yHalNXCA.

3. OueHmnBaemas gUcCKyccus

HasBaHue Tembl Emocd)epa - rnobanbHas 3KONOrMyecKan cuctema

OnucbIBaTb CBA3b MEXKAY OPraHU3MOM U CPeon ero
Pe3synbTtat 06yyeHus no reme obuTaHmA
YCTaHaBAMBATL CBA3b MeXAY CTPYKTypamu buocdepsl

O6wue KomneTeHLUH OK 01, OK 02, OK 07

MpumepHbIA NepeyeHb BONPOCOB K OL,eHUBAaeMON AUCKYCCUM

1. TnhobanbHoe notenneHune: mud UAM peanbHOCTb? YTO Bam M3BECTHO O AaHHOM
ABNeHUn? Kakne dakTbl CyLLECTBOBAHMUA UKW OTCYTCTBUA rN06abHOro NoTenneHus
BaM U3BECTHbI?

2. O6bAcHUTeE, Kakne GpaKTopbl OrpaHUYMBAIOT PACNPOCTPAaHEHME KU3HM B aTMoOchepe,
nutocdepe, rmgpocdepe.

3. KaK MOXKHO OXapaKTepu3oBaTb UCTOPUYECKME N3MEHEHUA POJIM Ye/I0BEKA B
buochepe?

4. Bu4yéM COCTOMUT LLeHHOCTb OXpaHbl 6MopasHoobpasna? YTo NPUBOAUT K COKPALLEHMIO
6uonornyeckoro pasHoobpasma? MNoyemy Ana YenoBeYECTBA BaXKHO HE AONYCTUTb
obenHeHuns 6UopasHoobpasns?

KpuTepum oueHuBaHuA:

«5» — AKTMBHOE yyacTMe B OMCKYCCUW. BbiCKasbiBaHME COOTBETCTBYeT 3aJaHHOW Teme,
XapaKTepusyeTcs BbICOKOW WMHPOPMATUMBHOCTbIO W OPUTMHANIBHOCTbIO,  aPryMEHTbI
noAaKkpensieHbl ybeamutenbHbIMU NpUMepamMmu.

«4» - [loCTaTOYHO aKTMBHOE y4yacTMe B AWUCKyccuu. [lonycKaeTcss He3HauuTesnbHoe
OTK/IOHEHME OT TeMbl AUCKYCCUMU. BbiCKasbiBaHME HOCUT OTYaCTM TPUBMA/bHbIN,
NOBEPXHOCTHbIM XapakTep. He Bce aprymeHTbl NOAKPENAEHbI NPUMEpPaMM.

«3» — T[laccMBHOe y4yacTMe B [AWMCKYCCUWU. BbICKasblBaHME XapaKTepusyeTcs HU3KOM
NHPOPMATUBHOCTbIO, CTEPEOTUMHOCTbIO, HE OTpakaeT MNOJHOI0 MNOHWUMaHUA TeMbl
ANCKyCcCUn. AprymeHTbl chopMynnpoBaHbl abCTpakTHO. MpuMepbl OTCYTCTBYIOT.

«2» - MaccMBHOE y4acTue B AUCKYCCUWU. BbiCKasbiBaHME He COOTBETCTBYET 3aA4aHHON TeMe,
OTCYTCTBYIOT apryMeHTbl B M0JIb3y KaKON-1M60 TOUKM 3peHus.

[ononHutenbHble cBeAeHUA ANA Nnpenoaasatens.

[nckyccnio moaepupyeT npenogasaTtenb. B Hayane ANCKycCcMM OH 3a43a€eT caylwaTenam
HECKO/IbKO K/THOUYEBbIX OCTPbIX BONPOCOB, NOBYKAasA UX BCTYNUTb B 0bcyKaeHue. lanee
NoCTeNeHHO B X0A4e AMUCKYCcCMM 0BCY»KAat0TCA BCe NOCTaB/EHHbIE BOMPOCHI, Y4aCTHUKM
BbICKA3blBalOT CBOE MHEHME.

4. O6¢cyxaeHue No BONpocam ieKumm
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Ha3ssaHue Tembl MU3HEHHbIN UMK KNeTkn. Mutos. Meios

Pe3ynb'raT OGy‘-IEHMFl no reme XapaKTepmsoBaTb YKU3HEHHbIM LUK KNETKU

O6wue KomneTeHLUUm OK 02, OK 04

MpumepHbIN NepeyeHb BONPOCOB ANA 06CyKAeHnn
1. Kakue nameHeHuA B KNeTKe NpeaLlecTByoT AeNeHNo?
2. OxapakTtepusyiTe ¢asbl MUTO3a M KPATKO PaACCKAXKUTE, KaK NpoOMCXoauT 3TOT
npouecc.
B yem 3akntoyaeTcsa buonormyeckoe sHa4eHne MnTosa?
Yem meinos oTiM4aeTcs oT MmMTo3a’?
5. Buyem 3akntoyaeTcs bMonormyeckoe sHa4yeHne meriosa?

P w

5. Tecr
Ha3sBaHue Tembl B3anmopgencrame reHoB
OnucbiBaTb 3aKOHOMEPHOCTU HAaCNeACTBEHHOCTHU U
M3MEHYNBOCTHU
Pe3ynbTat 06yyeHua no reme OnpenenaTb BEPOATHOCTb BO3HMKHOBEHMA
HacNeACTBEHHbIX NPU3HAKOB NPU PA3/INYHbIX
B3aMMOJeNCTBUAX reHOoB
O6wue KomneTeHLUH OK 01, OK 02

Mpumep TectoBOro 3agaHuA
1. K B3aumopgencTsmam annenbHbiX reHOB HE OTHOCAT:
1) anucTas, noanmepuio, Moanduumpytoee AenNcTBME reHoB
2) Koonepaumo, MHOXECTBEHHbIM anienmsm
3) cBepXAOMUHUPOBAHME, KOMNAEMEHTAPHOCTb
4) KOAOMMHNPOBAHME, MPOMEKYTOYHOE AOMUHUPOBAHME
2. lpoaABneHne y reTepo3vroT MPU3HAKOB, AETEPMUHUPYEMbIX ABYMA annensimu
HabnogaeTtcs npu:
1) cBEpXA0MUHUPOBAHUMU
2) anucTase
3) KOAOMWHUPOBAHUK
4) onumepumn
3. HacnepoBaHue 4eTBepTOM rpynnbl KPOBU OTHOCAT K TUMY B3aMMOAENCTBUSA:
1) KogoOMUHUPOBaHME
2) cBEPXAOMMHMPOBaHME
3) nonHoe AOMUHMPOBAHKE
4) npoMeXKyTOYHOE AOMUHMPOBaHME
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4. HacnepoBaHve LWWHLLMAMIOBOM OKPACKM Yy KPOJIMKOB KOHTPO/IMPYETCA Tpems
annenamu: A,a u ah. Kaxkaaa ocobb ABNAETCA HOCUTENEM TONbKO ABYX U3 HUX. ITO
npumep:

1) KomnnemeHTapHOCTH

2) koonepauyum

3) MHOXXECTBEHHOTO annenn3ma
4) nonumepumn

5. TMNossneHne HOBOOOPA30BaHW MNPU COBMECTHOM [AEWUCTBUMU ABYX AOMUHAHTHbBIX
HeanNenbHbIX FEHOB, KOrga B FOMO3UIOTHOM WM B TE€TEPO3UTOTHOM COCTOSHUM
pa3BMBaeTCA HOBbIN NPU3HaK, HabtogaeTca Npu:

1) KomnnemeHTapHOCTH

2) koonepauyum

3) noNAHOM AOMUHUPOBAHUM

4) pecTBUM reHoB-MoANPUKATOPOB

6. Ecnv oguMH AOMMHAHTHBIN reH NoAaBnseT AeCTBME APYroro 4OMUHAHTHOrO reHa, To

- 3TO NpuMep:

1) peueccmBHOro anucTasa

2) nonnmepum

3) 4LOMMHAHTHOrO 3NKncTasa

4) MHOXXEeCTBEHHOTO annennsma

Homep Bonpoca MpaBUNbHbIM OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apgaHuAa, HanpasaeHHble Ha popMmMpoOBaHME YMEHUN U HAaBbIKOB
1. NabopatopHas paboTa

Mpn  u3yyeHnn  gucumnavHbl  “buonorma”  nNpeaycMOTPEHO  BbINOJHEHMe
nabopaTtopHbIX paborT:

Tema 1.3. Bbuosornyeckm BaKHble XuUmUYeckue coeguHeHusa: JlabopaTopHasn
pabota “OnpepeneHve ButamuHa C B nNpoayKTax nuTaHua”; JlabopatopHas paboTa
«'vapodunbHo-rinapodobHble CBOMCTBA INNUAO0BY.

Tema 1.4. CTpyKTypHO-PYHKUMOHANbHAA OpraHuMsauma KneTtok: JlabopaTopHasn
pabota «CTpoeHMe KNeTKM (pacTeHusi, KMBOTHble, TPUObI) M KNETOYHbIE BKIOYEHUSA
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(Kpaxman, KapoTMHOMAbI, X/JI0pPOMNAACTbl, XpomonnacTbl)»; JlabopatopHas paboTa
«MpoHMLaeMocTb MeMbpaHbl (N1a3mMoNn3, AeNNA3MONN3)».

Tema 4.5. BavaHue coumnanbHO-3KoN0rMyeckux pakTopoB Ha 340pOBbe YeNoBeKa:
NTabopaTopHaa paboTa Ha BbIOOP: «YmMcTBeHHas paboTtocnocobHocTb» uAn «BausHue
abuoTnyecknx GaKTopoB Ha YesioBeKa (HU3KME U BbICOKME TeMNnepaTypbl)»

Tema 6.1. OCHOBHble MeToAbl BUO3KONOrMYEeCKUX UCCef0BaHUNA

NabopaTtopHasa pabota Ha BbIGOP MO MMHM rpynnam: «BansaHue TemnepaTypbl Ha
pocTa U GU3MONOrMYECKYI0 aKTMBHOCTb APOMKIKEBbIX KAETOK»; «BnvaHue yrnesonoB Ha
pocta U GU3MONOTMYECKYID AKTUBHOCTb [OPOMMKEBbIX KAETOK»; «CoyeTaHHOe BAUAHUE
TemnepaTypbl U YI1eBOAOB HA POCTa U GUINONOTNYECKYHO aKTUBHOCTb APOMKMKEBbIX KNETOKY»

O6opygoBaHue nabopatopum u pabounmx mect nabopaTropum: MUKPOCKOMbI,
CEeKYHAOMEpP, TOHOMETP, NabopatopHaa nocyda (NpobupKM, NOACTaBKM Ansa Npobupok,
NMUHLETbI, NMECOK, CTYNKM C NecTUKaMu, NpeamMeTHble U MOKPOBHbIE CTEKNA, CTEKNAHHbIe
NnasiodkK, npenapoBasibHble WUrabl, ¢uabTpoBanbHaa bymara (candetku), CTaKaHbl)
rMNEePTOHUYECKUI pacTBOp xiopuaa HatpuaA, 3%-Hblii pacTBOp MNepoKcuaa BOA0pPOAa,
pacTBOp MoAa B MOAUCTOM Kanuu, IULUEPUH, KNYOHM KapTodena, NNCT 3104en KaHaACKow,
nnofd pAabuHbl 06bIKHOBEHHOM (PABGUHBI MM TOMaTa), IYK penyaTblii, pa3BedeHHble B BoAe
APOXKKM).

Mpuseaem npumep nabopaTopHon paboThbl

HasBaHue Tembl CTpYKTYypHO-PYHKUMOHANbHAA OpraHmn3aLma KNeTok

PasnnyaTh cywecTBeHHbIe NPU3HAKM CTPOEHUS KNETOK
OPraHM3MOB PasHbIX LAPCTB }KUBOM NPUPOAabI
MpoBoAnTb HabNtoAEHME KNETOUYHbIX CTPYKTYP U UX
N3MEHEHWI C NOMOLLbIO MUKPOCKONa

Pe3synbTtat 06yyeHus no reme

O6uwme KomneTeHUUU OK 01, OK 02, OK 04

NabopatopHan paboTa «CTpoeHMe pacTUTENbHOM, XKUBOTHOMN, FPUBHOM KNETKMU»

Llenb paboTbl: 3aKpenUTb YyMeHUe roToBUTb MUKpONpenapaTbl U paccMaTpuBaTh UX Noj,
MWKPOCKONOM, HaX0ANTb 0COBEHHOCTUN CTPOEHMUSA KNETOK Pa3IMYHbIX OPraHM3moB,
CPaBHUBATb UX MeXay COboN.

1.Bonpocbl Ana gonycka K 1abopaTopHon paborTe.

1. HazoBMTE OCHOBHbIE YaCTV MMUKPOCKOMNA M ONULINTE UX GYHKLUUMK.
2. Y70 TaKOE NpeaAMETHOE M NOKPOBHOE CTeKNa? [ YEro OHU HYKHbI?
3. MNepeyncanTe OCHOBHbIE NpaBuaa PaboTbl C MMKPOCKOMNOM.

2.[lpoBeaeHmne onbITOB

O6opy,c|,osaHme n nocyaa MaTepunanbl N peakTusbl
1. MuKpockonbl 1.Bopa
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2. I'Ipep,rv\eTHble M NOKPOBHbIE CTEKNA

2. Pa3BeZeHHble B BOAE APOMKKU

3. CTeknAHHbIe NaN0YKMU

3. lyk penyaTbi

4. CtaKaHbl

5. dunbTpoBanbHan bymara (candeTka)

6. CTepuabHbIN WNaTenb

Anroputm nposeaeHua paboTsbl

Bonpocbl n 3agaHua

e 1. U3yueHue cTpoeHUnA pacTUTeNbHOMK
KNETKU
1.1. CHATb C BHYTPEHHEN NOBEPXHOCTN MACUCTOM
Yyelym IYKOBULLbI TOHKYHO NAEHKY — aNnaepmy;
e 1.2. NomecTnTb KycoyeK annaepmbl Ha
npegMeTHOE CTEKNO B Kan/ito BOAbI;
e 1.3. HakpbITb 06bEKT NOKPOBHbIM
CTEK/IOM;
e 1.4. PaccmoTpeTb KNETKU aNuaepMbl Mo
Pa3/IMYHbIM YBENIMYEHMEM MUKPOCKOMA

Onpeaennte Gpopmy KNETOK,

e Hanaute agpo, Bakyonn, 060104Ky
KNETKN.

e 3apucyiiTe HECKO/IbKO KNETOK
annaepmbl, 0603HAUYMB Ha
PUCYHKe: uMTonnasmy, Aapo,
BaKyonu, 000104YKY KNETKM

2. U3yuyeHune CTpoeHUs KUBOTHOM KNETKU

2.1. MNpoBecTn CTEPUNbHbBIM LUMATENIEM C IETKUM
HaXXMMOM MO HEDY MK NO AecHaMm;

2.2. HaHeCTn KanenbKy CAOHbI HA NpeameTHoe
CTEK/I0 N HAKPbITb €e MOKPOBHbIM CTEK/IOM;

2.3. PaccmoTpeTb npenapat npu 601bwom
YBE/IMYEHUN C MPUKPLITON Anadparmoi
KOHAeHcaTopa.

PaccmoTpuTe Ha KOHYMKe LWnaTens B
KanenbKe CNHOHbI CYLLLEHHbIE KNETKM
anuTenua
PaccmoTpuTe Ha npenapaTe oTAeNbHble
KPYMHbIE NJ0CKME KNETKN HeNpPaBuIbHOM
dopmbl. BosblIas 4acTb KNETOK MEPTBbIE,
MO3TOMY B HMX XOPOLLO 3aMEeTHO AApP0.

e 3apucyiiTe HECKONIbKO KNETOK,

0603HayYbTE AAPO N LUTOMNNA3MY.

3. U3yueHue CTPOEHUA KNETKU APOXKIKeM
(rpmbbi)

3.1. NlomecTUTb CTEKNAHHOM NasoYKOM Kanato
pacTBOpa C APOXKKAaMKN Ha NpeaMeTHOEe CTEKNO;
3.2. HakpbITb €e NOKPOBHbIM CTeKNoM. Ecnm ecTb
U3/INLLKK }KUOKOCTU, yAaNnTe ee C NOMOLLbIO
dunbTpoBaNbHOM Bymaru (candeTku);

3.3. PaccmoTpeTb npenapat No4 MUKPOCKONOM

Hanante apoxKKeBYLO KNETKY,
paccmoTpeTb ee GOpMy U OTAENbHbIE
yacTtu.

3apucyinTe HECKONbKO KNETOK, caenamnte
noanucu.

NTorosas KOHTPO/IbHaA YacTb 1abopaTopHOM paboTbi (BbINONHUTbL NUCbMEHHO):

1. W3 KakuMx OCHOBHbIX YacTel cocTouT nob

aA KneTka?

2. YTto obLiero nmeetcs B CTPOEHUN PACTUTENBHOM U KUBOTHOM KNETOK?

3. Yem pasnnyatloTCA 3TU KNETKU?
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4. Yem 0b6BbACHUTD, YTO, BYAYyYM YCTPOEHHBIMW NO €4MHOMY NaHY, KNeTKU BeCbMa
pa3Hoo6pa3Hbl No popme 1 pasmepam?
2. MPaKTUKO-OPUEHTUPOBAHHDbIE pacyeTHble 3aAaHuA

HasBaHue Tembl nOHyﬂﬂLl,Mﬂ, COO6LLI,eCTBa, 9KOCUCTEMbI

OnucoblBaTb CBA3b mexay opraHM3IMom 1 cpe,a,oﬁ ero
Pe3ynb'raT OGy‘-IEHMFl no reme 0buTaHuA
YcTaHaBAMBaTb CBA3b CTPYKTYypbI U CBOWCTB 3KOCUCTEM

O6wue KomneTeHLUUm OK 01, OK 02, OK 07

HasBaHue 3aaaHuA: PacyeT cpoKa ucyuepnaHua NPUpPoOAHbIX pecypcos
®abyna: Pa3ButMe Yenoseyeckoro obuLecTBa HEBO3MOXKHO 6€3 B3aMMoAeNCTBUA C
npupoaon. [1o HEKOTOPOro BPEMEHW OTpULLATENIbHbIE NOCNEACTBUA XO3ANCTBEHHOM U MHOM
AEeATENbHOCTM  4YeNoBEeKa KOMMEHCMPOBANU  CMOCOOHOCTbIO  MPUPOAHLIX CUCTEM K
CaMOBOCCTAHOBNEHWNIO. HO K cepeguHe [ABaAUATOrO CTONETMA CUTYyauMA M3MEHMIACh:
OKpY’KatloWwana nNpUPOAHAsA Cpena YKe He B COCTOAHWMW KOMMEHCMPOBATb MOJIHOCTbIO
nocneacTBMA BO3AEWCTBMA POCTa UYMCAEHHOCTM NOAEN W paclUMPeEHMA NPOM3BOACTBA.
3arpAasHeHbl BOAA, BO34yX, PacTeHMA, BbiNAaAalOT KUCAOTHble AOMAW, 3PO3UA BbIBOAUT
MOYBbl M CENbCKOXO3ANCTBEHHOro 060pOTa, MOAAPHbIE NbAbl TAlOT M3-33 MNOTENJIeHUA
KAMMaTa, WcYe3aloT MHOTMe BWMAbl XMBOTHbIX M PacTeHWM, HaceneHue npuobpetaeT
XpOHuYeckmMe 3aboneBaHuA, PacTéT cmepTHOCTb. CyuiecTBylolmne cenyac MHTEHCUMBHOCTb
aQHTPOMOreHHOro BO34ENCTBUA BEAET Hally NIaHETY K UCTOLLLEHUIO U Aerpagaunu.
3apaHue: OueHUTe CPOK McYepnaHmMA NPUPOLHOro pecypca, ecin U3BECTEH YPOBEHb
[06bluM pecypca B TeKywem rogy, a notpebneHne pecypcos B nocneaywouime roabl byaer
BO3pacCTaTb C 3aJaHHOM CKOPOCTbIO MNPUPOCTa exerogHoro notpebneHua. Kakon
NPUPOAHbLIN pecypc UMeeT CamMblii LO/ITUIA CPOK MCYEPNAEMOCTM U KAaKOM — HAMMEHbLUUA?

NHopmauma, Heobxogmmasna ons peleHuns:

Tabanua 1
Pecypc 3anac pecypca Q, [obblua pecypca q, MpupocT obbema
MApAa. T MApA T /roa, notpebneHuns pecypca
TP, % B rog
KaMeHHbI yronb 6800 3,9 2
MpupoaHbIn ras 280 1,7 1,5
HedTb 250 3,5 2
Keneso 12000 0,79 2,5
docoop 40 0,023 1,8
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Meapb 0,60 0,008 1,7
LUnHK 0,24 0,006 1,3
CauHel, 0,15 0,004 2,2
ANOMUHNIN 12 0,016 1,6
YpaH 300 0,2 2

[na pacyeTa BOCMNO/b30BaTbCA GOPMYNON CYMMbl YNEHOB pPAga FeoOMETPUYECKOM
nporpeccun

Q=1 1 (1)

roe Q — 3anac pecypcos, q — rogoBas gobbiua pecypca, TP — npupocT notpebaeHuns pecypca,
t —uncno ner.

NorapuomunpoBaHue BbipaxkeHua gaa Q Jaet cnegyrowyto GopmMmyny ANA pacyeTa CPoKa
ncyepnaHus pecypca

QTP
_ ln(q_100)+1
A P )
n +100
3. PeweHune 3apav
HasBaHue Tembl 3aKOHOMepHOCTVI HacnenoBaHMA

OnucbiBaTb 3dKOHOMEPHOCTN HAaCcNeaCTBEHHOCTU U
M3IMEHYNBOCTU
Pesynbtar OGVHEHMH no teme Oﬂpeﬂ,eﬂﬂTb BEPOATHOCTb BOSHNKHOBEHUA
HacneaCTBe€HHbIX NPU3HAKOB Npn mOHO-, AN-,
I'IOJ'IMI'VI6pVI,£I,HOM N aHaansnpyrwem CKkpewmBaHnm

O6wme KomneTeHLUU OK 02, OK 04

dopmynnpoBKa 3a4aHMA: pelnTe 3a4a4m, COCTaBMB CXEMbI CKPeLLMBaHMA

3apaHue asnaeTcA NPodeccMoHaNbHO-OPUEHTUPOBAHHbIM. 3a4a4M ANA CTYAEHTOB
noabupatoTca B COOTBETCTBUM C 0OOBEKTOM WM3ydeHua “PacteHus”, “HMuBoTHble” wnu
“Yenosek”.
Mpumep 3agay AN CTyAeHToB, oObydalowmecs npodeccun/cneumanbHOCTU
CBA3aHHOMN C 06bEeKTOM n3yyeHua “Yenosek”:
3agava 1. Y yenoseka anbbMHM3M M CNOCOBHOCTL NPEUMYLLLECTBEHHO BNALETb 1€BOM

pyKOVI — peueccnmBHble NpPU3HaAKKW, Hacneagywuwmeca He3aBUCUMO. KakoBbl reHoTunbl
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poauTenei C HOPMAJbHOM MNUIMEHTAUMEN W BAALEIOWMX MNPABOM PYKOW, €CAN Y HUX
poaunca pebeHok anbbuHOC 1 neswa?

3apava 2. Y yenoBeKa NpaBoOPYyKOCTb AOMUHUPYET HaL N€BOPYKOCTbIO, KapernasocTb
Hag ronybornasoctbto. Fonybornasblii nNpaBlla »KEHWUACA HA Kapernason npaswe. Y HUX
poaunoch ABOe AeTeil — Kapernasblit neslwa M ronybornasbin npaswa. OT BToporo 6paka
3TOr0 K€ MYKUYMHblI C Kapernason npaslOA pOAMNOCL AOEBATb Kapernasbix aertew,
OKas3aBLMXCcA Npaswamm. Onpenenntb reHoTUMNbI MYXKUYMHBI U 06EUX KEHLLUUH.

3agava 3. Y Metn n Cawm Kapwue rnasa, a y ux cectpbl Mawwm — ronybble. Mama aTux
aeten ronybornasan, xoTa ee poanTeNn UMenn Kapue rnasa. Kakon npmsHak gomumHupyeT?
Kako# ugeT rnas y nanbi? Hanuwmte reHOTUNbl BCEX NEPEYUCNEHHbIX TNL,

Kputepumn oueHmnBaHmA

“5” - BCe OTBETbl BEPHbI

“4” - ponyuieHa ogHa owwmnbKa

“3” - ponyuieHbl 2 OWNBKK

“2” ponyuieHbl 3 n 6onee owMBOK MM paboTta He BbINOJIHEHA

4. KeiAc Ha aHanu3 nHpopmauumn

HassaHue Tembl BuotexHonornmn B meanumuHe n dapmaumnm

AHaI'IM3MpOBaTb 3TUYECKNE aCneKTbl COBPEMEHHDbIX
Pe3ynb'ra'r o6yqum| no reme MCCJ’Ie,CI'OBaHMﬁ B 06/1aCTN BUOTEXHOIOTNU U
reHeTUYeCKUX TEXHONOM UM

O6wue KomneTeHLUH OK01,0K02,0K04

Kelicbl MCNO/Ib3YIOTCS B KaYecTBE OL,eHOYHOro MeponpuaTus B pasgene 5 “buonorus
B *KU3HKN”, KOTOPbIN ABASETCA NPUKNAAHbIM MOAY/IEM U COCTOMUT U3 ABYX YacTen. Tema 5.17
“BMOTEXHONOTUN B KU3HU Kaxkgoro” n3yvatoTtca He3aBUCMMO oT
npodeccuit/cneumanbHocten  obyyawouwmxca, Tema 2 AsasAetcA  NpodeccHMoHanbHO
HanpaB/iIeHHOM 1 NoAbUpPalTCA B 3aBUCMMOCTM M NPOPECCMOHANbHOM HanpPaBAEHHOCTH.
Mpuseaem npumep Kenca Kk Teme 5.2.1. “BnotexHonorum B meguuuHe n epapmaummn”
dopmynnpoBKa 3agaHuA:

BuoTexHONOrMA — KOMMNIEKCHaA Hayka, HanpaBieHHasa Ha MoJiydeHue Lenesoro
NPoAyKTa, C MOMOLWbID 6MOOOBLEKTOB MMUKPOBHOro, pPacTUTENIbHOTO U XUBOTHOTO
NPOUCXOXKAEHMUA.

MeauumHckaa  6uoTexHosorMs  —  OTpacib, LUelb  KOTOPOW  co3jaHue

ANArHOCTUYECKMX, NPOPUNAKTUUECKMX U NevebHbIX NpenapaTos, OHA U3y4YaeT BO3MOXKHOCTH
MCMONb30BaHMUA  MWKPOOPraHM3MOB, [A/A  MNOJYYEHUA  AMWMHOKMCAOT, BWUTAMMHOB,
bepmeHTOB, aHTUBMOTUKOB, OPraHUYECKUX KUCAOT.

CaxapHbiii anabet — aTo 3aboneBaHne obMeHa BELLECTB, NPU KOTOPOM B OpraHusme
He XBaTaeT MHCY/IMHA, @ B KPOBM MOBbLIWAETCA coaep’KaHmne caxapa. CoaeprkaHue caxapa B
KPOBN HEOBXoAMMO ANA HOPMANbHOrO YHKUMOHMPOBAHUA KNeToK. WHCYnuH, KoTopbii
BblpabaTbiBaeT NOAXKeNyAo4YHaA XKenesa, obecneuymBaeT NPOHUKHOBEHME [/IFOKO3bl B KNETKU,
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HO MHOrga npoucxogut cboi BbIPabOTKM MHCYIMHA M KNETKA He noay4vaeT Heobxoammoro
NUTAHWA, @ Caxap HaKan/JIMBaeTCA B KPOBMU. ITO MPUBOAMT K BO3HMKHOBEHWMIO CaxapHOro
AnabeTta pasHbIX TUMNOB, O4UH U3 KOTOPbIX ABAAETCA MHCYMHO3aBUCUMBIM. [py Takom Tune
caxapHoro AuabeTta 3a60neBLWNI JONKEH BCHO XU3Hb BBOAUTb cebe MHBbEKLMMN MHCYNNHA.

Mo pgaHHbIM cTaTUCTUKK, B 2014 r. KonnyectBo 60nbHbIX caxapHbiM Anabetos B
Poccuiickolt depepaumm coctaBuno 387 MAH YenoseK. [N1o HEKOTOPLIM AaHHbIM 3Ta undpa
Karkapl rog, ysenmumnsaetca Ha 5%.

3agaHune: HanguTe W NPOaAHANM3IMPYWTE PA3ANYHbIE MCTOYHUKM MHbOpMaLmm
(HayyHas 1 yyebHO-Hay4YHasA nUTepaTypa, CPeacTBa MaccoBon MHoOpMaLmm, ceTb MHTEpHET
M gpyrve) no teme Keica. OTBeTbTE Ha BOMPOC Ha OCHOBE HAWAEHHbIX AaHHbIX: C yem
cBA3aH pocT 3aboneBaemocTu caxapHbiM AauabeTom cpeau B3POCAOTO HAceNeHUA W
oMo/IoKeHne 3abonesBaHmAa? Kakne mepbl NPOdUNAKTUKM caxapHoOro guabeta MOXKHO
peann3oBaTb B NOBCEAHEBHOM KU3HWU KaXAOMY M3 Hac? Kak pa3sBMBanoCcb NpoM3BOACTBO
MHCYNIMHA U C KaKUMM STUYECKMMM HOPMAMM MPU STOM CTa/IKMBAIUCL yYeHble?

MoarotoBbTe YCTHOe COODOLLEHME C MpPe3eHTauMen, B KOTOPOM Heobxoammo
OTPasuTb:

1. CaxapHbiii AnabeT — NPUYMHbI, CUMNTOMbI, AMArHOCTMKA U JIeYeHUe;

2. PacnpocTpaHeHHOCTb CaxapHoro auvabeTta cpean HaceneHwus CBOEro pervoHa 3a
nocnegHve TpW roAa, MPOAHAAUM3MPOBAB Hay4yHble MybAMKauMM U CTaTUCTUYECKYH
OTYETHOCTb (B TOM Umncne otyeTbl [OCYyAapCTBEHHOIO PeecTpa caxapHoro aAnabeta);

3. PacnpocTpaHeHHOCTb caxapHoro Aauabeta cpeau HaceneHua Poccuiickon
depepaymm 3a nocneaHue TpU roaa, NPOAHANM3MPOBAB Hay4yHble NybAMKauumu U
CTaTUCTMYECKYIO OTYETHOCTb (B TOM 4mcie oTyeTbl [0CyAapCTBEHHOro peectpa CaxapHoro
Anabeta);

4. Mpeanonaraemble NPUUYNHbI U3MEHEHUA 3a60/1eBaeMOCTM CaxapHbIM aMabeTom m
nx obocHoBaHMe;

5. Bo3mMOMKHble NPpodUNaKTUYECKME MEPONPUATHUS;

4. MeToabl NONYYEHUA UHCYNINHA;

5. OTpasunTe 3TUYECKME acNeKTbl UCNONb30BaHUA BUMOTEXHOIOTMIA NPU MPOU3BOACTBE
WMHCYNMHA.

[ns co3aaHmns KayecTBeHHOM npeseHTaumm Heobxoammo cobnogaTb pajg,

TpeboBaHW:
Obuime 1. Mpe3eHTauua A0MKHA HAYMHATLCA C TUTY/IbBHOTO Cnanaa, rae
TpeboBaHuA yKa3blBaeTcA Tema, cBeJeHuna 0b aBTope v T.1.

2. Ha cnaigax Heob6xoanMMO pasmeLlaTb TOIbKO TE3UChI, KNOYEBbIE
cnoBa, rpadmyeckne matepuanbl (cxembl, pUCYHKM, Tabanubl, doto
uT.m).

3. WUcnonb3oBaTb eAnHbIN CTUNb OPOpPMAEHUS.

4. KonnyectBo cnangoB AO/XKHO ObiTb AOCTAaTOYHbIM A5 PACKPbITUS
TeMbl, HO He bonee 20-TK.

WpundThbl 1. CneayeT ncnonb3oBaTb CTaHAAPTHbIE, WWMPOKO PacnpoOCTpaHeHHble
wpndTbl, TakMe Kak Arial, Tahoma, Verdana, Times New Roman,
Calibriwn gp.;
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2. Pasmep wpundTa ons 3aroNoBKOB — He MeHee 24, ana nHpopmaLmu
He meHee 18.

3. He pekomeHayeTca MCNONb30BaTb pa3Hble TUMbl WPUEGTOB B O4HOM
npeseHTauum.

4. [Ona BblgeneHna uHPopmaumn cnemyeTr MUCMO/b30BaTb MUPHbIN
WpPUPT, KYPCUB UM NogYEPKMBAHME.

5. He 3noynotpebaatb nponucHbimu BykBamu.

doH 1. XenatenbHoO MCNONb30BaTb OAHOTOHHbIN GOH HEAPKUX NACTENbHbIX
TOHOB.
2. [Ons ¢oHa npeanoUTUTENbHbI XON0AHbIE TOHA.

Ncnonb3oBaHue 1. Ha ogHOM cnainge peKkomeHAayeTcs MCNonb3oBaTb He 6onee 3-x
uBeta LBEeTOB: 0ANH Ana GoHa, OAWNH ANA 3ar0/1I0BKa, OANH ANA TEKCTa.
2. [Ons ¢oHa M TeKCTa MCNONb30BaTb KOHTPACTHbIE LBETa.

MpeacTaBneHne 1. PeKomeHAyeTcA MCNONb30BATb KOPOTKME CNOBA U NPeasIoXKeHUs.

nHdopmaLmm 2. MUHMMM3MPOBATL KO/IMYecTBo npegnoros, Hapeunn,
npunaraTeNbHbIX.

3. 3aro/sI0BKM A0/IXKHbI NPUBEKaTb BHUMAHWE ayaUTOPUN.

O6bem He cTtouT 3anonHATb OAWH cnang, canwKom 6osbwnm obbemom
MHPOpPMaL MM MHPOPMaLMKU: NOAN MOTYT e4MHOBPEMEHHO 3aNOMHUTb He Bosiee Tpex
¢$aKToB, BbIBOAOB, ONpeaeneHuni.

5. Yue6HO-uccnepoBaTenbCKUii NPOEKT

HassaHue Tembl BUO3KONOrMYECKMIA IKCNEPUMEHT

MpoBoANTb BUOIKONOTNYECKMI IKCMEPUMEHT
MnaHMpoBaTb BUOIKONOTUYECKMIA IKCMEPUMEHT
Pe3ynbTar 06y4yeHusa no rTeme MHTepnpeTupoBaTh pe3yabTaTbl NPOBEAEHHOTO
H6MO3KONOrMYECKOro 3KCNepMMEHTa C UCMONb30BaHMEM

KOJIMYECTBEHHbIX METOA,08B

O6wue KomneTeHL UM OK 01, OK 02, OK 04, OK 07

YyebHo-uccneaoBaTeNIbCKUN  MPOEKT ABAAETCA OCHOBHbIM cnocobom
OLLEHKWN pe3ynbTaToB 0byyeHMs, cHoOpMMPOBaHHbLIX Yy oby4yatowmxca B xode
0oCBOeHus pasaena 6 “buoakonormyeckmne nccnegoBaHms”.

Cpean pasnuyHbIX TEXHO/IOTMN NPOEKTHOe oby4vyeHue obnagaet pAaaom
NPeMMyLLLeCTB: nossonser  oby4aloliemycs CaMOCTOSITE/NIbHO (npwm
KOHCY/bTaTUBHOW noaaep)KKe npenogasaTtens) AobbiBaTb 3HaHUA, paboTas ¢
MHOTOYNCNEHHbIMM NCTOYHUKAMM nHpopmaumu, npmbopamu n
nabopatopHbiMm obopyaoBaHMEM, U OAHOBPEMEHHO B AE€/10BOM OOLWEHUU C
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OAHOrPYNMHUKAMM Pa3BMBaTb KOMMYHUKATUBHbIE YMEHUA N HABbLIKWN.

Ona  yyebHO-nccnenoBaTeENbCKOrO MPOEKTAa B paMKax buonorum
Hanbonee onTMmasbHa rpynnosaa ¢popma paboTbl Hag NPOEKTOM.

Tembl y4yebHO-UCCNenoBaTENbCKOrO MPOEKTa, MNPUBEAEHHbIE HUXKE,
ABNAKOTCA NPUMEPHBIMU U MOTYT BbITb MOAEPHU3MPOBAHbI NOA PErMOHA/IbHbIE
0COBEHHOCTM M €  y4eTOM MOJiydaemMoM  y4yawummca  npodeccuen
(cneumanbHOCTbLIO):

MprMepHble TEMATUKM Yy4ebHO-UCCNea0BaTENbCKOrO NPOEKTa:

1. OugeHKa KayecTBa aTMochepHOro Bo3ayxa

2. OugeHKa KayecTBa No4YB MeTog0oM PUTOTECTUPOBAHMA

3. OueHKa KayecTBa BOA, NOBEPXHOCTHbIX BOAOEMOB MO
OopraHoNenTUYeCKMM U GU3UKO-XMMNYECKMM CBOMCTBAM

4. Bnuanue MNAB Ha pocT 1 pa3BUTHE CEMAH BbICLLUMX PACTEHUN

5. BanAHune coneBoro 3arpA3HeHMA Ha POCT U Pa3BUTME CEMAH BbICLUUX
pacTeHun.

CTpykTypa y4yebHO-MUCCNenoBaTENIbCKOTO MPOEKTa  BKAKOYaeT nNATb
OCHOBHbIX 3Tana.

OCHOBHbI€ Warn NepBoro 3Tana BbINOJIHEHMA NpoekTa: obocHOBaHMe
aKTyanbHOCTU BblOpaHHOM Tembl, BblABAeHWE npobnembl UcCnefoBaHMUA,
dbopmynunpoBaHue rmnoTesbl, NOCTAHOBKA Lean 1 3a4a4 nccnegoBaHus, Bbibop
MeTo40B UcCcnenoBaHUA, Bblbop Toyek oTbopa npob Ha TeppuTopUU
nccnepoBaHuA,  onpegeneHve  GOpmMbl  NpeacTaBAeHMA  pPe3yNbTaToB
nccnepoBaHUA, onpeaesieHme 3Tanos M COCTaB/IEHME NIaHa UCCNeA0BaHMA.

Bropoi sTtan BKAatoyaeT B cebs noarotosky HeobxogMmonm nocyabl U
MmaTepuana oA sKkCcnepumeHTa, NpoBeaeHne SKCnepumeHTa, Nepmoanyeckyto
npoBepKa TeyeHua 3KcrnepumeHTa/ cbop maTepuana B BblOpPaHHbIX TOYKaX
oTb6opa npob.

B nepuog Tpetbero 3Tana nNpoBeAeHMA  BMO3KONOrMYecKoro
nccnepoBaHua, obydarowmeca NOAYyYalOT MNEPBUYHbIE IKCMEPUMMEHTA/bHbIE
AaHHble, TMPOBOAAT CTATUCTMYECKYD 06paboTKy NONYYEHHbIX AaHHbIX,
NPOBOAAT aHaNN3 pPa3INYHbIX WMCTOYHUKOB MHPOPMALMM B PaMKax TeMbI
npoekKTa.

Ha yeTBepTom 3Tane, obyyatowmeca BbIABAAIOT 3aKOHOMEPHOCTU MeXKAY
nccnegyembiMu  o6beKTaMK, npoueccamnm U ABneHUamU, GopmMyampyroT
BbIBOAbl M pa3pabaTbiBalOT MPOrHO3bl, NPOBOAAT OLEHKY Ka4yecTsa
nccnegyemoro ob6beKkta no pesynbraTam BMO3KONOrMYECKOro aHanu3a.

Ha 3asepwatowem 23tane nposBogutcA oOdopmiaeHue pesynbTaToB
BbINO/NHEHNA  y4ebHO-MUCCNeA0BaTENIbCKOrO MPOEKTa B COOTBETCTBUM  C
3ag4aHHbIMK TpeboBaHMAMM W NpeacTaBNEHUE pPe3y/nbTaTOB Ha 3awuTe

NnpoeKTa.
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MpuBegem npumep  OMNUCAHMA  3TANOB  BbIMNOAHEHUA  y4yebHo-
nccnepoBaTeIbCKOro NpoeKTa:

YBaxaemble cTygeHTbl! B pamkax npoeKta Bam HeobxoaAumMO NpPonTU
NATb 3TanoB paboTbl Hag yvyebHO-McCea0BaTENIbCKMM MPOEKTOM OT BblbOpa
TeMbl 40 NyH6AMYHOM 3aLWMTbl NONYYEHHOTO pe3y/bTaTa.

Ha nepsom 3Tane:

- cbopmmnpoBaTb KOMaHAY NpoekTa (2-3 yenoseka);

- BblbpaTb TeMy y4ebHO-MCCNen0BaATEILCKOTO NPOEKTA;

- 060CHOBaTb aKTya/bHOCTb BbIOPAHHOM TEMDbI;

- BblABUTb NpobaeMbl UccneaoBaHma, chopmynmposaTb rMNOTesy;

- noaobpaTb MeToAbl UCCNea0BaHUA B paMKax CBOErO NPOEKTa;

- BblOpaTb TOYKM OTOOPaA NPOD Ha TePPUTOPUM UCCAea0BaAHUS

- cbopmMynnpoBaTb LLeAU M 334341 UCCNIe0BaHMA;

- COCTaBWUTb N/JaHa UCCAe[0BaHMUA.

Ha BTOopom 3Tane:

- NoAroToBMTb HeobxoaMmyto nocyay U matepuana gns
3KCNEePUMEHTa;

- MPOBECTM 3KCNEPUMEHTA, NEPUOANYECKN MPOBEPAA €ro Te4eHne
(Npu aAnTEeNbHOM NOCTaHOBKe onbiTa)/ cobpaTb maTepuan B
BbIGpaHHbIX TO4YKax oTbopa npob.

Ha TpeTbem aTane:

- MONYYUTb NEPBUYHbIE IKCMEPUMEHTA/IbHbIE AAHHbIE;

- MPOBECTM CTaTUCTUYECKYIO 06PABOTKY NONYYEHHbIX AAHHbIX;

Ha yetBepTom aTane:

- BbIABUTb 3aKOHOMEPHOCTY,

- cbopmynnpoBaTb BbIBOAbI M AaTb MPOrHO3 UM OLLEHKY KayecTBa
nccnepgyemoro ob6bekTa no pesysbTaTam GMO3KONOrMYECKOro
aHanm3a.

Ha 3aBepliatoem stane:

- opopmuUTb pesynbTaTbl BbINOJIHEHUA yY4ebOHO-MCCNE0BATEIBCKOTO
NPOEKTa B COOTBETCTBUM C 3a4aHHbIMKN TpeboBaHUAMY;

- NOAroToBUTb YCTHOE COObLLEHME U NPEe3eHTaLMIo;

- NpeAcCTaBUTb pPe3ynbTaTbl BbINOSIHEHNSA yYebHO-
nccnefoBaTeNbCKOro NPOEKTA Ha 3aLuuTe.

[Mprmep BbIMNO/IHEHMA NPOEKTa:

HasBaHue npoekra: OueHKa KayecTBa aTMoOCcpepHOro Bosayxa no xsoe
COCHbl 0O6bIKHOBEHHOMN.

Mpobnema wuccnepoBaHuA: onpegeneHne MUCTOYHUKOB 3arpAsHeHuA
BO3/yXa Ha TEeppUTOPUM HACENEHHOro MyHKTa Ha OCHOBAaHUW NpoBefeHuA
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JKCMNpecc-oueHKM  KayecTBa  BO34yxa MNO  COCTOAHMIO  XBOW  COCHbI
0bObIKHOBEHHOM C onNpeaeneHMem Knacca 3arpsasHeHua Bo3ayxa.

Lienb npoekrta: onpeaenntb 30Hbl PA3HOM CTEMeHW 3arpA3HeHua, C
YyKa3aHMeM UCTOYHMKA (MCTOYHUKOB) 3arpA3HEHMUS.

3apaum npoekKra:

1. BoibpaTb TEppPUTOPMIO UCCNEA0BaHUA N TOUKM 0TOOpa maTepurana;

2. [IpoBecTn OUEHKY NOBPEXAEHUA N YCbIXaHWUA XBOW;

3. OnpenennTb KNacc 3arpAa3HeHnA BO34yXa;

4. Pa3paboTaTb KapTy 3arpAa3HeHnA Bo3ayxa, Ha KOTOPOM OTMETUTb 30HbI
Pa3HOM CTENEHM 3arpA3HEHNA BO3AyXa U UCTOYHUKM 3arpA3HEHMS;

5. MoAarotoBuTb M NYHAMYHO 3aWMUTUTDL PE3YIbTaTbl MPOEKTA B KOMAHAE.

Pe3ynbTtat npoekTHOM paboTbl obyyaloweroca:

KapTa cteneHn 3arpA3HEHHOCTM aTMOCPEepHOro Bo3ayxa Ha TeppuTopum
nccnefoBaHUA € YKasaHMeM  WUCTOYHMKOB  3arpA3HeHuA; npes3eHTaumA
pe3ynbTaToB UcCcneaoBaHUA.

dopma npeacrtaBaeHUA pe3yNbTaToOB NPOEKTHOM paboTbli:

3awmnTa nMpoeKkTa C MUCNOoNb30BaHMEM CpeacTs  BM3yanusauum w
AEeMOHCTpaLMmM NPOoAYKTa.

BbinonHeHue npoekKra:

Bonpocbl AnA ponycKa K NpoeKTHou paborte
1. CpopmynunpoBaTb Lenb NAaHUPYEMOTO SKCNEPUMEHTA.

2. Kakme nokasatenm Mcnonb3ytoTca ANA OUEHKU KavyecTBa atTmochepHoro
BO34yXa NO COCTOAHUIO XBOMW.

3. Kakne UCTOYHMKM 3arpasHeHnAa aTMochepPHOro Bo3ayxa ecTb B BalleM
panoHe NpPoXMBaHMUA.

4. MNepeyncanTb OCHOBHbIE 3Tanbl ONpeaeNeHna YNCTOTbl aTMOCHEPHOro
BO3/yXa NO COCTOAHUIO XBOMW.

5. Kakune Knaccbl noBperKaeHNA XBOM MCNONb3YHOTCA B AaHHOM MeToAuKe?
6. MNepeuncnmte n oxapakTepum3ymTe KNaccbl YCbIXaHUA XBOW.

7. Kakue Knaccol 3arpAa3HeHnA Bo34yXa BblAeNnAloT?

8. OnuwunTe Nnpasmaa oTbopa maTtepuana.

9. KaKkune 3arpAasHUTeNn Bbi3blBalOT MOBPEKAEHNA XBON?

10. Kak onpezenntb NpoaoNKUTENBHOCTb XKMU3HU (MAaKCMMaNbHbIA BO3PacT)
XBou?

11. OT Yero 3aBMCUT BbIBOP PACCTOAHMA MEXKAY TOYKAMM UCCAE0BAHMA?
12. XBoto Kakoro roaa Heobxogmmo cobpaTb 414 NPOBEAEHUA OLLEHKM
COCTOAHMA aTMOCPEPHOro Bo3ayxa?

dTanbl NpoBeaeHUA PaboTbl:
1. NoaroToBUTENbHbIN:

36
[okymeHT co3aaH B anekTpoHHo chopme. Ne 50 ot 08.06.2026. MicnonHutens: dasbinosa A.A. r'3ﬂEHTPOHHbm
Ctpanuua 38 13 64. CtpaHuua cosgaHa: 08.06.2026 12:24 =¥ TATAPCTAH CTAH



- BbIBOp TEPPUTOPUM M TOUEK UCCEeA0BaAHUA;
- cbop maTepuana;
2. KamepanbHaa 0b6paboTka cobpaHHOro maTepuana.

1. BbibpaTb TOYKM uMccnenoBaHMA, NpumepHO 4 — 5. TOYKM [OMKHbI
HaXxoAMTCA Ha OAHOM /AMHUM NO Mepe yAaneHua OT MNOTEeHUMANbHOro
MCTOYHMKA 3arpAa3HeHMA B BallerM MeCTHOCTM — HACEeNEeHHOro MNyHKTa,
NPOMbIWNAEHHOIO  NPegnpuatTMA  MAWM  aBTomaructpanu.  KenatenbHo
pacnonaratb TOYKM MO NAUHUKM Npeobnagatowmnx BETPOB — B Ty CTOPOHY,
KOTOpPYHO BETEP CHOCUT MNOTEHLMA/IbHbIE 3arpA3HAIOLLINE BELWECTBa.

PaccToAHMe mexay TOYKaMu 3aBUCMT OT MOLLHOCTU WCTOYHMKA
3arpAsHeHnsa. Ecam 3T1o 60/1blWOM HAaceneHHbIM MYHKT C NPOMbILW/IEHHBIMU
npeanpuATUAMM U MHOTOYUCNEHHbIM aABTOTPAHCMOPTOM, TO pPaACCTOAHME
MeXay TOYKaMM MOryT 6biTb B npegenax 1 KM (ganbHAA naowanKka byaet
yaaneHa ot ropoga Ha 5 kKm). Ecam 310 Hebonbliaa KoTenbHadA, TO paccToaHue
mexnay niaowaakamm moxket coctanatb 400 — 800 metpos. Ecam 3to
aBToTpacca, To 20 — 200 meTpoB (B 3aBUCMMOCTM OT NOTOKA aBTOTPAHCNOPTA).

2. B Kaxaowm Touyke obcnepoBaHMA Heobxoaumo oTobpaTtb mosnoaple
Aepesbsa, BbicoTolh 1-1,5 m ¢ 6o0koBbIMKM Noberamm He meHee 8.

3. OnucaTtb BbITONTAHHOCTb Yy4acTKa, MPUCBOMB COOTBETCTBYIOWMIM Bann
(1 — BbITaNTbIBAaHMA HeT; 2 — BbITONTaHbl TPOMbI; 3 — OCTAaNI0OCb HEMHOTO TPaBbI
BOKPYr AepeBbeB; 4 — HET HU TPaBbl, HU KyCTapHMYKOB). MNpK BbITONTAHHOCTH
Tepputopun, oueHmBaemon OGannamm 3 uam 4 oueHKa aTmocdepHoro
3arpA3HEeHMA He BO3MOXKHa.

4. Ha BbicoTe cBoero pocta cobpatb € Kaxaoro aepesa (1 gepeso B
oaHoM Touyke) no 30 XBOMHOK (cymmapHO 150 XBOWHOK). XBOMHKWU AONXKHbI
6bITb B BO3pacTe 2 neT, To ecTb HaAo bpaTb 0bpasubl xBon ¢ noberos BTOPOro
rofa XM3Hu — oA BCex TOYeK 04NHaAKoBO puc.l.

LY TOERH

boxoBre Dobern

oceBol nober
1roma

oceeodl mober
2 rofga
oCeEoil mober
3rofga

Puc.1. Yactn BeTBM XBOMHOIO AepeBa cayXKalme bMonHaMKaTopamum
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5. OueHnTb NPOAOIKUTENBHOCTb XU3HM XBOW Ha BETBM, C KOTOPOW
OTOMPAIOTCA XBOMHKM, MO OXBOEHHbIM Yy4yacTKam oceBbix noberos B
COOTBETCTBUM C PUCYHKOM 2.

MonHbIM BO3PACT XBOM ONpeaenfaeTca YNCIOM YHaCTKOB oceBbix noberos
C MNONHOCTbIO COXPAaHEHHOW XBOEM NAC [A0NA COXPAaHEHHOM XBOW Ha
cneayowem 3a HAM yvacTke.

0,5 ! 1,5

=t
Ll
L
s
3
-

Puc. 2. Cxema onpegeneHuna npoaonKnMTeNbHOCTU }U3HN XBOW COCHBbI

6. Mpoby ¢ KaxKaoi TOYKM Haao NOMECTUTb B OTAENbHbIM NakeT (nyywe
B6yMaXKHbI) 1 cpa3y noanucaTtb ero (yKasblBaeTca AaTta; ToYKa 0TOOpa; CTeneHb
BbITONTAHHOCTM Yy4acTKa; NPOAOKUTENBHOCTb KM3HU XBOW Ha BETKEe, OTKYAa
b6epyTca XBOUHKM).

2. NpoBeaeHue onbITOB

2.1. Anroputm onpeaeneHMUA KNaccos NOBpPEXKAEHUA U YCbIXaHUA XBOU

O6opyaoBaHue 1 nocyaa Marepuan

1. Nlyna 1. XBo#a cocHbl B Bo3pacTe 2 neT, He meHee 30 WTyK

2. InHelKa unm muanmmeTposas bymara

Anroputm nposeaeHuUA onbiTa Bonpocbl 1 3agaHunA
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1. OCcMOTpETb XBOKO NPWU NOMOLLLM NyMbl.

2. Pa3genunTb BCHO XBOKO HA COOTBETCTBYHOLLMNE
K/J1accbl NO NPU3HaKaM MOBPEXKAEHMUA U YCbIXaHUA
COrNAcHO oLeHoYHOM Tabnmue 1 n pucyHky 1.

3. MNoAacunTaTh KONMYECTBO MOBPEKAEHHbIX
XBOMHOK B KaXXA0M Knacce.

4. NopacunTaTh KOIMYECTBO XBOMHOK C
NPU3HAKaMM YCbIXaHMA MO KAaccam.

1. 3aHecTu faHHble NO KOANYECTBY
noBpeXAeHHbIX XBOMHOK B Tabanuy 2.

2. 3aHeCTn AaHHble N0 KONNYECTBY XBOMHOK
C NPU3HAKaMM yCbIXxaHuA B Tabauuy 3.

2. PaccumTaTb NPOLLEHT NOBPEXAEHHDBIX U
XBOMHOK C NPW3HAaKaMM yCbiXxaHUsA
OTHOCUTE/IbHO 0bLLEero KonnyecTsa
COBpaHHbIX XBOMHOK.

OueHouHan Tabauya

Tabanua 1
OU,EHKa nospexxaeHnAa n ycbixaHmna Xxsoun
Knacc nospexaeHus | Bugbl noBpexKaeHuit Xsom XapaKTepucTUKa yCbIXaHUA XBOU
/ Knacc ycbixaHusa
KN1/Ky1 XBOWHKa 6e3 nateH HeT cyxux y4yacTtkos
KN2/Ky1 XBOMHKA C HebonblwMMm | HeT cyxmx yyacTkos
YMCNOM MENKUX NATEH
KN3/Ky?2 XBOMHKA C 60/blLIMM YUC/IOM | YCOX KOHUMK 2-5 mm
YEPHbIX N XeNTbIX NATEH
-/KY3 - Ycoxna 1/3 XBOUHKM
-/RY 4 - Ycoxno 6onee nonoBMHbl XBOUHKM
WX BCA XBOMHKA XKENTaa 1 cyxan
Knaccel nospexineHHA (HEKPO3KI) 1 2 3
Knacchl YcEIXaHHA 1 1 1 2 3 4

Puc. 3. Knaccbl noBpexKaeHua 1 yCbiXxaHMA XBOU
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3. O6paboTKa pe3ynbTaToB ONbITOB

Tabanua 2
Onpe,qenel-me K/1aCCa noBpexaAeHna Xxsou
Knacc KMni KM 2 KM 3
NOBpPEeXAeHU
A XBOU
Homep XBOWHKK Be3 naTeH XBOMHKM C HEGObLUNM XBOWHKa ¢ 60/1blIMM
Aepesa YMC/IOM MENKUX NATEH YMC/IOM YEPHbIX U
XeNTbIX NATEH
wr. % wT. % wr. %
1
2
3
MecTo
oTtbopa
matepuana
BbiBOA: % XBOWMHOK — 6e3 nAaTeH, Ha % Hebonbwoe 4yncno
MEeNKUX NATEH Xentoro uBeTa, Yy % MHOro MATEH NO BCeW ANnnHe. Takum
06p830M, AOMUHUPYET KNacc noBpexgeHnAa Xsou.
Tabnnua 3
OHPEAEHEHME KNaccCa yCbIXaHUA XBOU
Knacc KY 1 KY 2 KY 3 KY 4
noBpexKaeHu
Al XBOM
Homep Y XBOUHKMN HeET YcOX KOHUYMK Ycoxna 1/3 Ycoxno 6onee
aepesa CYXMX YY4aCTKOB XBOWHKM Ha 2-5 XBOUHKMU NOJIOBUHbI
MM XBOWHKU UK BCA
XBOWMHKA }entaa u
cyxas
wT. % WwT. % WwT. % WwT. %
1
40
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2
3
Mecto
oTbopa
maTepuana
BbiBoA;: % XBOWHOK OTCYTCTBYIOT CYXMe YYACTKU, Y % yCOX KOHYMK
XBOUHKMW, Y % ycoxna TPeTb XBOMHKM, % XBOMHOK — MONAHOCTbIO Cyxue.
Takum obpasom, AoMUHUPYET KNacc NoBpeXXaeHMA XBOMW.
Cpenanite BbIBOA, O YMCTOTE BO3AyXa Ha UCCeayeMon TeppuTopun no
Tabnnue 4.

Knacc uuctoTbl Bo3gyxa onpegenAetcd nNpu MepecevyeHun Knacca
noBpeXaeHMa XBoW Ha noberax 2 roga KM3HU M MaKCMMa/JIbHOrO BO3pacTa
XBOW Ha BETKe.

Tabnunua 4.
OnpepgeneHune Knacca 3arpasHeHUA BO3ayxa
Knacc noBpexxgeHua xson Ha noberax 2-roroga *XM3Hu
MaKcrmanbHbIi
BO3pPacT XBOMU 1 2 3
4 [ I =1l 11
3 [ 1] -1V
2 I I \Y;
2 - v V-V
1 - v V-VI
1 - - Vi
YcnoBHble 0603HaYeHMs Knacca 3arpAsHeHus Bo3ayxa: | — maeanbHo
4yucTblin; Il —ymctbiid; Il — oTHOCUTENBHO YNCTBIN («HOpMa»); IV — 3arpsA3HEHHbIN

(«TpeBora»); V — rpasHbii («onacHo»); VI — oyeHb rpsasHbil («BpegHo»), (—) He
BO3MOMHble coyeTaHuA.

4. 3aBeplalowmnii atan: Pa3paboTKa KapTbl CTENEHWU 3arpA3HEHHOCTU
aTMochepHOro BO3Ayxa Ha TEPPUTOPUM WCCNEOBAHUA C  YKasaHUeM
MCTOYHUKOB  3arpA3HeHus; MNpeseHTaums  pes3y/ibTaToB  MCCNenoBaHuA.
MogrotoBKa YCTHOrO COOOLWEHWS W Npes3eHTauuu Mo  pesysbTaTam
NpoBeAeHHOro UccaeaoBaHuA.
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TpeboBaHUA K YCTHOMY cOOb6LLEHUIO:

— NPOAOMKUTENBHOCTL: 40 10 MuH;

— CTPYKTypa: KpaTKaA aKTyanbHOCTb MCCAe4O0BaHMA, TMNOTe3a, Lenb,
33434, 0b6BEKTbI M METOoAbl, MONYyYeHHble pe3ynbTaTbl U UX obcyxKaeHue
(npeacTaBneHmne NpoayKTa), BbiIBOAbI.

TpeboBaHUA K CTPYKTYpe Npe3eHTauuu:

1.

w

TutynbHbIN  cnana. B BepxHen uYactu cnanga Heobxoammo
oTpasuTb MHbopmauuto o6 obpasoBaTenbHOM OpraHM3auuu, B
KOTOpOM npoBOAMNOCL WUCCnedoBaHWe. B LeEeHTpasbHOM 4acTu
cnange yKasblBaeTca Tema y4ebHo-uccaen0BaTeNIbCKkoro NpoekTa.
B HWXHEM 4YacTM CnpaBa YKasblBAlOTCA YYACTHUMKM MPOEKTa,
BbIMNOAHABLIME paboTy;

AKTYanbHOCTb;

[vMnoTesa, uenb, 3a4a4u;

O6beKTbl U MeToAbl UccneaoBaHMA (MoryT 6biTb pa3buTbl Ha ABa
cnhanpa v bonee);

Pe3ynbTaTbl uccneaoBaHuin. MoryT 6biTb NpeacTaBAeHbl B BUAE
PUCYHKOB, rpadukos, ¢otorpaduii, Tabnauu, KoTopble AOMKHbI
MMETb CKBO3HYK HYMEpaLMIO U Ha3BaHWE. KONMYECTBO ClaligoB
3aBMCUT OT obbema maTepuana, HO He [AO0MKHO NPUBbILWATb
OTBEAEHHOr0 BPEMEHW Ha coobuieHne. MoXHO npeacTaBNATb
MmaTepuan He B MNOJHOM o0b6beme, a TONbKO CaMbl BaXHble
MOMEHTbI;

BbiBOAbI;

3akntoumTtenbHbin (“Bnarogapto 3a BHMMaHue” unm “Cnacmbo 3a
BHMMaHMe”

Ona co3gaHMA KayecTBEHHOWM npe3eHTaumu Heobxoaumo cobnoaatb

pag TpeboBaHUM:
Obuwue 5. MNpe3eHTaumnsa A0NXKHA HAYMHATBLCA C TUTY/IbHOFO C/1anaa,
TpeboBaHuA rae yKasblBaeTca Tema, cBeAeHua o6 aBTope U T.M.
6. Ha cnangax HeobxoanMmo pasmellaTtb TONbKO TE3UCHI,
KNtoYeBble C/10Ba, rpadmyeckne matepuranbl (CXembl,
PUCYHKMK, Tabaunubl, $OTO U T.M.).
7. Ycnonb3oBaTb eAnHbIN CTUb 0DOPMAEHMA.
8. KonnyectBo cnangoB AO0/MKHO ObiTb AOCTAaTOYHbIM ANS
PacKpbITUA TeMbI, HO He 6onee 20-Tu.
WpnoTol 6. Cneayet MCNoNb30BaTb CTaHAAPTHbIE, LUMPOKO
pPacnpoCcTpaHeHHble WpudTbl, TakMe Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri n gp.;
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7. Pasmep wpudTta 4na 3aronoBKoB — He meHee 24, ans
nHpopmaumm He meHee 18.

8. He pekomeHayeTcA UCNONb30BaTb pasHble TUNbI WpPUPTOoB
B OA4HOW Npe3eHTauuu.

9. na BblaeneHna uHPoOpmMauum cnepyet WUCMNOAb30BaTb
XUPHbIM WPUPT, KYPCMB UM NOAYEPKMBAHME.

10.He 3n10ynoTpebaaTb NponnucHbiMu ByKBamMm.

®oH 3. enatenbHO MCNoONb30BaTb OAHOTOHHbLIN POH HEAPKMX
nacTenbHbIX TOHOB.
4. Onsa doHa npeanoyTUTeNIbHbI XO/I0A4HbIE TOHA.

Mcnonb3oBaHme | 3. Ha ogHom cnange pekoMeHAyeTcA MCNo/Jib30BaTb He

uBeTa 6onee 3-x UBETOB: OAMH A1a GOHA, OAUH ANA 3aroN0BKa,
OAWNH ONA TEeKCTa.

4. Onsa $oHa M TEKCTa UCNO/1b30BaTb KOHTPACTHbIE LBETA.

MNpepctasnenne | 4. PekomeHAyeTCA  UCNONb30BAaTb KOPOTKME C/0OBa MU

nHpopmaumm npeanoXKeHus.

5. MMHMMMN3MPOBATb KOAMYECTBO NPeasioroB, Hapeyui,
npunaraTenbHbIX.

6. 3aron0BKM JO0MKHbI NPUB/IEKATb BHUMAHME ayaUTOPUN.

O6bem He cTouT 3anonHaTb ogMH cnahg, cavwkom 60ablimm
MHbOopMaLUM obbeMomM WHPopMauMu: AAM  MOTYT eANHOBPEMEHHO
3aMoOMHUTb He Bosiee Tpex GaKToB, BbIBOAOB, ONpeaeeHni.

2.2. OueHouHble cpeacTBa pybexkHoro (TemaTuyeckoro) KOHTponsa no
auncumnnaunHe «bnonorna»

PybeKHbIN KOHTPOb N0 AucumnanHe «bunonormsa» nposoantcs B popme
KOHTPO/IbHbIX PaboT Ha OTAE/NbHbIX 3aHATUAX MOC/AEe 3aBeplIEeHUs U3yYeHUs
nepBOro, BTOPOro, TPeTbero WM 4eTBepToro pasgenos. [locne 3aBepllieHUA
NATOro pasgena pybekHbli KOHTPO/b NpoBoauTca B popme 3almTbl Kenca:
npeacTaBNeHUA  pe3y/nbTaTOB  PelleHMAa  KelucoB  (BbICTyn/ieHue ¢
npeseHTaumei). PybexxHblii KOHTPO/b LWWeCToro pasgena nposoautca B popme
3alWMTbl  NPOEKTa: npeacCTaBNeHMA pPe3ynbTaToB  BbIMNOJHEHUA y4ebHo-
nccnepoBaTeIbCKoro NpoekKTa (BbICTyN/IEHWE C Npe3eHTaumen).

MpuBegem NpuMmepbl 3a4aHUM ANA KaXKA0ro TUNa pybeXHOro KOHTpos.

1. KoHTponbHaa pabota “MoneKkynapHbii ypoBeHb OpraHusauuu
¥usoro”.
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B pesynbtaTe 0OCBOEHMA nepBOro pasgena “Knetka — CTPYKTYypHO-
OYHKUMOHANbHAA eaMHMLA *KUBOTro” oby4yatowmecs CMOryT:

— XapaKTepusoBaTb CTpoeHMEe U GYHKLUMM OCHOBHbIX BMOMNOMMEpPOB,
KNETKU N ee CTPYKTYPHbIX 3/IEMEHTOB;

— onpepensaTb pe3y/bTaTbl UBMEHEHUA FEHETUYECKOTO Ko4a B Npoueccax
MaTPUYHOrO CUHTE33;

— OpraHuM3oBbiBaTb HabngeHne 6uonornyecknx OOBEKTOB Ha
MOIEKY/IAPHOM U KIETOYHOM YPOBHE.

KoHTponbHaA paboTta npeactasnseT cobon 3agaHms B TeCTOBOM popme
Pa3/IMYHOIO YPOBHA CAOXHOCTM: “HuU3KMIK”, “cpeaHun” un “Bbicokmin”. B
3aBMCMMOCTM OT TUMA M TPYAHOCTM 33a4aHMA ero BbINOJIHEHME OLeHWBaeTcA
pa3HbiM yncaom 6annos. BbinonHeHMe KaxKaoro 3agaHumsa “HU3Koro” ypoBHA
CNOXHOCTU oueHmBaeTca 1 6annom. 3a BbINO/NHEHME 3aaaHui “cpeaHero”
YPOBHA C/NOMHOCTM B 3aBUCMMOCTM OT MNOJIHOTbI M MNPABUIbBHOCTU OTBETa
npuceameaeTca 4o 2 6annos.

K 3apaHunio “BbICOKOro” ypOBHA C/IOMHOCTU OTHOCUTCA pelleHue 3agau.
Mpu nNpaBUIbHOM peleHUn 3adaHuMin “BblcOKOro” ypoBHSA npucBamBaeTca 3
6anna.

3a[,aHNA BCEX YPOBHEM CNOXHOCTM NPOBEPAIOTCA aBTOMATUYECKM.

PacnpepeneHne 3agaHWii NO YPOBHAM C/IOXHOCTM NpeacTaBAeHO B
cnepytowen Tabamue:

YpoBeHb bann MpoueHTHOE Tun Bonpocos
CNOXHOCTU copepxaHue
3a4aHuA 3a4aHuii
Husknim 1 65% - 3a4aHunA ¢ BbIbopom o0aHOro

NpPaBUJIbHOIo OTBETA

CpegHum 2 15 % - MHOX€ECTBEHHbI BbIOOP;

- BONPOCbI HA YNOpsAA04YNBaAHME UK
YyCTAHOB/IEHWE NPaBUIbHOM
nocnefoBaTeNbHOCTH

BbicoKui 3 20 % - CUTYaUMOHHbIe 334341 UU BOMPOCHI
npeaycMaTpuBatoLLne pa3BepHyTbIN
oTBeT

Kputepuun oueHnBaHua pyberKHOM KOHTPObHOM paboTbl:
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OueHKa MpoueHT BbINONHEHUA
“oTnnyno” 85-100%
“xopowo” 70-84%

“ypoBnetBoputenbHo” 50-69%
“HeypoBneTBopuUTeNbHO” meHee 49%

1. AsoTnucTOe ocHoBaHMe afeHUH B monekyne JHK KomniemeHTapHo...

1) ryaHuHy;
2) UNTO3UHY;
3) ypauunny;
4) TMMUHY.

2. K NnyprHOBbIM a30TUCTbIM OCHOBaHWUSAM OTHOCATCS...
1) aAeHWH U ryaHuH;
2) ryaHuH U UUTO3WH;
3) UMTO3MH W ypauun;
4) ypauun v aieHunH.

3. Bbibepute dpyHKUMO MPHK?

1) xpaHeHWe reHeTU4YeCcKon nHdopmaLunu;

2) TpaHCMOPT aMUHOKMUCAOTbI B pubocomy;

3) BxoauT B coctaB pubocom;

4) nepeHoc reHeTnuecko uHpopmauuio ot [HK K pubocome.

4. KneTku ayKapuoT He coaeprKar...
1) nnsocom;

2) pubocom;

3) me3ocom.;

4) komnnekca FonbaxKu.

5. KneTkn npokapmoT cogepar...
1) KNETOYHbIN LUEeHTp;

2) aHAONNA3MaTUYECKYIO CETb;

3) pubocombl U me30COMbI;

4) komnnekc MonbaXM N NTU30COMbI.

6. Kakne opraHomnapbl BCTPEYAIOTCA TO/IbKO B PACTUTENbHbIX KNeTKax?
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1
2
3
4

9HA0N1a3MaTUYECKaA CeTb;
nnacTuabl;

MWTOXOHOPUMN;

Komnaekc FonbgrKu.

~—— N — —

7. B meTadasHOM XxpoMOCOMe BblAENAIOT...
1) nneuun u yeHTpocomy;

2) LEHTPOCOMY U LLEHTPUONY;

3) LEHTPUONN N LEHTPOMEDY;

4) ueHTpomepy U Nneum.

8. K aBToTpodam oTHOCATCA...
1) Bupycobl;

2) XxemocuHTe3upyowmne 6aktepuu;
3) rpubbI;

4) napa3nTnyeckue baktepuu.

9. TpaHcKpunumnAa — 3T10...

1) cBA3bIBaHWE aMUHOKUCAOTbI ¢ TPHK;
2) nepeHOC aMMHOKMKCIOTbI B pubocomy;
3) yasoeHune monekynbl AHK;

4) cuHte3 UPHK Ha matpuue AHK.

10. Echn Koagmpyrowana 6enokK 4yactb reHa coaepkmt 6000 nap HyKNeoTMaos, TO
CKOJIbKO aMWUHOKMUC/IOT B KOANPYEMOM MOSIEKy e benka?

1) 100;

2) 500;
3) 1000;
4) 2000.

11. Kakue 13 nepeuncieHHbix 6one3Hel, Bbi3bIBalOTCS BUPYCaMm?
a) Tybepkynes u andrtepus;

6) AndTtepua n CNNA;

8) CNMUA v rpunn;

r) rpunn v Ty6epkynes;

12. B pe3ynbTtaTte nepBoro AeneHus menosa nponcxoauT:

a) yBesinyeHMe Habopa XpoOMoCom;
6) ymeHblieHUe Habopa xpomocom;
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B) CoXpaHeHne ncxoaHoro Ha6opa Xpomocom.

13. Y10 npouncxoauT B aHadase |l menosa?

1) cnupanmnsauma Xpomocom;

2) pacxorkaeHue K noatocam ABYXPOMaTUAHbIX XPOMOCOM;
3) pacxoxKaeHue K Noacam XpomaTtua,;

4) pacnonoXKeHUe XPOMOCOM B NJIOCKOCTU 3KBATOPa KNETKW.

14. YcTaHOBUTE COOTBETCTBUE

Opranoung,

OyHKLMA

1) pubocoma

A) nepeBapuBaHMe OTMEPLLMX KNETOK

2) xnoponnacTbl

B) doToCcUuHTE3

3) nM3ocombl

B) cMHTe3 HbenkKa

4) ueHTpuonu

) obpa3oBaHuMe BepeTeHa AeNeHuns

3TanoH: 1-B; 2-b; 3-A; 4-

15. Bbl6epVITe XMUMNYECKNE 3S/1EMEHTblI KNETKN, KOTOpbleé BXOAAT B COCTaB

OpraHN4YeCKnX BeLEeCTB:

1) Kanbuum;
2) yrnepop,;
3) uUMHK;

4) Bogopop,;
5) Kucnopoga;
6) meab;
7) a3or.

16. YcTaHOBUTE COOTBETCTBUE

pynnbl aMMHOKMCNOT Mpeacrasutenu

1. HenTpanbHble

A) rnyTammHOBas KMCNoTa

2. Rucnbie

B) nn3uH

3. OcHOBHbIe

B) anaHuH
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dT1anoH: 1-B; 2-A; 3-b

17. B monekyne [OHK HyKkneotuabl, cogeprkawime ageHuH, coctanaatoT 10%.
CKONbKO MNPOUEHTOB B [AaHHOW MOJIEKY/Ie HYKNEeOTMAOB, COAepKalimx
UMUTO3UH?

1) 10;

2) 20;
3) 30;
4) 40
18. B monekyne PHK HykneoTtuabl, cogepxawme ypauymn, coctaBnatoT — 30% u
ageHnH — 40%. CKONIbKO NPOLEHTOB af4EeHMNOBbIX HYKEOTUA0B COAEPIKUTCA B
yenun AHK, KomnnemeHTapHOM TOW, Ha KOTOPOW CUHTE3MpoBasiacb 3Ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyactok monekynbl AHK coctomnt n3 60 nap Hykneotngos. Onpepenute
AZIMHY 3TOro y4yacTKa (pacctoAaHue mexay Hykneotngamm B AHK coctaBnser
0,34 HMm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parmeHT monekynbl AHK cogepxut 1230 HYKNEOTMAHbIX OCTATKOB.
CKONbKO aMUHOKMKCNOT ByaeT BxoauTb B cocTaB benka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3awWwmTa KeiCcoB: NpeacTaB/ieHMe Pe3yibTaToB peLueHUA Kelcos.
3awmTa Keica ABnAeTca pybexkHbIM KOHTPOJIEM MO NATOMY pasgeny
“Buonorua B Xn3HU", B pesynbtaTe U3y4eHUA KOTOPOro obyyarowmecs CMOryT:

— aHaNU3MpPOBaTb 3TUYECKME aACMEKTbl COBPEMEHHbIX UCCAeA0BaHWUI B
obnactm BUOTEXHONOTUU U TeHEeTUYECKUX TEXHONOTUN.
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Ana 3awmThbl

Kencos obyvarowmmca Heobxoaumo B pamkax BCP

noarotToeuntb YCTHOE COO6LLI,E‘HMe no pe3ysbTatTaM peweHnA Kerca c
NOArOTOBKOM Mpe3eHTauun.
KpMTepMVI oueHmnBaHMA yCTHOro COO6LLI,€HMF|Z
Bannbl
Kputepumn
OoueHUBaHUA
1 6ann 2 6anna 3 6anna
1. CooTBeTcTBME coaeprkaHue goKnaga copeprkaHue copeprkaHue
coaepKaHusa JINWb YaCTUYHO OO0KNaga, 3a OOKNaga
AOKNaaa cooTBeTCcTBYeT UCKNOYEHNEM cooTBeTCcTBYeT
3asB/IeHHOW Teme 3asB/IeHHOW Teme OTAE/IbHbIX 3asB/IeHHOW Teme
MOMEHTOB, N B NOJIHOI mepe
COOTBETCTBYET ee’pacKpbliBaeT
3asB/IeHHOW Teme m
B NOJIHOW mepe e€’
pacKpbiBaeT
2. CteneHb PacKpbITa Masias 4yacTb TeMa pacKpbITa TemMa pacKpbiTa
PacKpbITUA TEMbI TEMbl; MOUCK XOpOoLWo, HO He B NONHOCTbIO;
nHbOpMaLMM NpoBeAEH | NONHOM 0OBbEME; npeacrasneH
NOBEPXHOCTHO; B nHpopmaumm 0b0CHOBaHHbIM
U3/10KEeHUM MaTepuana | NpeacTaBaeHo 06BEM

OTCYTCTBYET /IOTMKa, HeZ0CTaToO4HO; B nHdopmaumu;
AOCTYMHOCTb OTZE/bHbIX CNYYasAX | U3OXKeHMe
HapyLlLeHa NornKa B | matepuana

N3NI0KEHUM
maTepuana, He
COBCEM AOCTYMHO

NOTrnMYHO, AOCTYNHO

3.YMeHuMe AOCTYNHO | U3 NpeACTaBAEHHOM Ha ocHoBe Ha OCHoBe

M NOHATHO NepesaTtb | NPe3eHTaLun He COBCEM | NpPeacTaBAEHHOM npeacTaBieHHoOM

coaeprKaHue NOHATHA TEMATUKA npeseHTauun npeseHTaunm

[lOKNaja B BuAe nccnefoBaHus, getaam | dopmumpyercs dopmmpyeTca

npeseHTaunm He pacKpbITbI obliee NOHMMaHKe | NosHoe
TEMaTUKK NMOHMMaHUue
NCCNe0BaHUA, HO | TEMATUKM

nccnenoBaHus,
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He ACHbl geTanun

pacKpbITbl AeTanun

OugeHute npe3eHTauuto nNo cneayrowmnmm KpUutepmnam:

ee coaepxaHume

Kputepuu bannbi
oLeHUBaHuA
0 1 2
nosHoTa nHbopmaums, nHbopmaums, npeseHTauma
NCNoab30BaHMA ncnosnbsyemas B npeacTaBNeHHaAA B | coaepKuT NOHYIO
yyebHOro matepmana npeseHTauuu, He npeseHTauuu, N YeTKyo
OTHOCUTLCA K TEMe OTHOCUTCA K Teme, | MHPpopMauuio,
HO HEeA,0CTAaTOYHO O0CTAaTOYHYIO ANA
NOJIHO pPacKpbIBatoT | bopmumpoBaHUA

npeacrtasseHnAa o
TEME

NIOTUKA U3/10XKEHUA MaTepuan maTepuan maTepuan,

MmaTepuana B npe3eHTaLnn He npeseHTaunm npuBeAEeHHbIN B

COOTBETCTBUM C COOTBETCTBYET TEME, | YAaCTUYHO npeseHTauum

NJAaHOM M TeMOM nAaHa HeT COOTBETCTBYET TEME | NOJIHOCTbIO

3afaHuA 3a/laHuA, NaaH COOTBETCTBYIOT

NMOCTPOEH He TOYHO | Teme 3a4aHUA U

COCTaB/NIEHHOMY
nnaHy

TEPMUHONOTNYECKAA U

B Npe3eHTauunmn

B nNpe3eHTaunmn

B Npe3eHTauunmn

opdorpadmueckan NPUCYTCTBYIOT NPUCYTCTBYHOT OTCYTCTBYIOT
rPamMoTHOCTb opdorpapunyeckume opdorpadpuueckme | opdorpaduyeckme
OLWNBKHK, He BCe OWNOKU, TEPMUHDBI | OLIMOKK, TEPMUHDI
TEPMMUHDbI NPUMeEHEHbl BEPHO | NpMMEeHeHbl BEPHO
npUMeHeHbl No
cyliecTsy
aKKYpaTHOCTb U npeseHTaums npeseHTauus npeseHTaumn
OPUIMHANbHOCTb noctpoeHa 6e3 yyeta | nocTpoeHa c NOCTPOEeHa B
nocTpoeHusa KOMNO3unLmmn yyeTom NOSIHOM
cnanpos, 6es TpeboBaHMM K COOTBETCTBMM C
cobnoaeHuns obopmMaeHuto, HO TpeboBaHMAMM
TpeboBaHUM K HeT eauHOro obopmneHus,
Wwpudtam u odopmneHun MCNONb30BaH
LBETOBOMY cnanpos OPUIMHANbHbLIN
odopmaeHuto noaxoa K
opopmneHunio
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cnanpos

LLikana nepeBoaa 6annoB B OTMETKY

17-15 6annos - «5»

14 - 9 6annos - «4»

8-6 6annos -«3»

MeHee 6 6annoB nnm otcyTcTeue paboTbl - «2»

3. 3awuMra npoeKTa: npeacTaB/lieHUMe pPe3ynbTaTOB BbiMO/NHEHUA
yuebHO-1ccnen0BaTeNbCKOro NPoeKTa.

3awmnTa NpoeKTa aBaaeTca pyberKHbIM KOHTPOJIEM MO LWEeCTOMY pasaeny
“BuoaKkonornyeckne uccnegoBaHma”, B pe3ynbTaTe W3y4YeHUA KOTOPOro
obyuyatoLimecs CMoryT:

— ONUCbIBaTb MeToAbl BMO3KONOrMYECKUX UCCIeA0BAHUN;

— NNIaHUPOBATb BMO3KO/IOTMYECKUIN IKCNEPUMEHT;

— NPoBOAMTb BMO3KOTIOTMYECKMIN SKCNEPUMEHT;

— MHTEPNPeTUpPOBaTb pe3ynbTaTbl NPOBEAEHHOIro BMO3KONOrMYECKOTo
3KCNepUMEHTA C NCMOIb30BaHMEM KOIMYECTBEHHbIX METOA0B.

Ona 3awuTbl NpoekToB obydyatowmmca Heobxoaumo B pamkax BCP
noaroToBuTb YCTHoe coobueHne no pesysibTaTaM BbINONHEHUA y4ebHo-
nccnenoBaTeIbCKOro NPOEKTa C Npe3eHTauun.

TpeboBaHMA K Npe3eHTauum M COODOLEHUIO OnucaHbl B NpuUmepe
BbIMNO/IHEHUS Y4ebHO-UCCNea0BaTeNbCKOTo NPOEKTa.

Kputepmm oueHMBaHNA YCTHOTO COOBLLEHUS:

bannbl
Kputepuu
OoueHUBaHuA
1 6ann 2 6anna 3 6anna
1. CooTBeTtcTBME cofeprkaHue AoKnaga coaeprkaHue coaeprkaHue
coaepKaHua NNLWb YaCTUYHO AOKnaaa, 3a OOKNnaaa
AOoKNnaaa COOTBETCTBYET WUCKNOYEHUEM COOTBETCTBYET
3asABJIEHHOM Teme 3asBJIEHHOM Teme OTAE/NbHbIX 3aABJIEHHOM Teme
MOMEHTOB, W B NOJIHOM mepe
COOTBETCTBYET eé packpbiBaeT
3aABJIEHHOM Teme n
B MNOJIHOM Mmepe eé
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packpbliBaeT

2. CteneHb
PaCKpPbITUA TEMbI

pacKpbITa Manasa 4acTb
TEeMbl; NOUCK
nHbOopMaLmMm NpoBeaEH
NOBEPXHOCTHO; B
N310XKEHUM MaTepuana
OTCYTCTBYET JIOTUKa,
[OCTYNHOCTb

Tema pacKpbITa
XOPOLLIO, HO He B
nosHomMm o6béme;
nHbopmaymm
npeacTas/ieHO
HeJ0CTaToO4YHO; B
OTAE/IbHbIX Cy4Yasnx
HapyLleHa /IornKa B
N3N0XKEHUN
martepuana, He
COBCEM A0CTYMHO

Tema pacKpbiTa
NONHOCTbIO;
npeacrasfeH
060CHOBAHHbLIN
06BEM
nHbopmaumm;
N3N0XKeHne
maTtepuana
JNIOTNYHO, AOCTYNHO

3.YmeHue f0CTynHO
W NOHATHO NepeaaTb
copeprkaHue
AOKNaaa B BuAe
npeseHTaLum

13 NpeacTaBAEHHOM
npeseHTauumn He CoBCEM
NOHATHA TeMaTuKa
nccnefoBaHus, AeTanu
He pacKpbITbI

Ha OCHOBe
npeacTaBieHHON
npeseHTauum
dbopmupyeTca
obliee NnoHUMaHue
TEMATUKHU
nccnenoBaHuA, HO
He ACHbI AeTann

Ha ocHoBe
npeAcTaBNeHHON
npeseHTaumm
dbopmupyeTca
nonHoe
NOHMUMaHMe
TeEMaTUKK
nccnenoBaHus,
PacKpbITbl AeTanu

OugeHUTe Npe3eHTaLMIo No CAeAYWNUM KPUTEPUAM:

Kputepuu bannbl
oueHUBaHuUA
0 1 2
NOJIHOTA nHpopmaums, nHpopmaums, npeseHTauuA
MCNONb30BaHUA ncnonb3yemas B npeacTaB/feHHaa B | COAEPKUT NOSHYIO
y4yebHoro matepuana npeseHTauum, He npeseHTauum, N YeTKYIO
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OTHOCUTBCA K TEME

OTHOCUTCA K TEME,
HO HEAOCTATOYHO
NOJZIHO pPaCKpbIBAOT
ee coaepxaHume

nHopmaumtio,
AOCTAaTOYHYIO ANA
dopmMmupoBaHmuA
npeAcCTaBNeHUsA O
Teme

NOTUKA U3NOXKEHUA maTtepuan MmaTepwuan mMmaTtepwman,

MaTepuana B npeseHTauun He npeseHTauuu npvBeAeHHbIN B

COOTBETCTBUM C COOTBETCTBYET TEME, | YaCTUYHO npeseHTauumu

NNaHOM U TeMOA nnaHa Het COOTBETCTBYET TEME | NONIHOCTbIO

3aZaHuA 3a4aHuA, NNaH COOTBETCTBYIOT

NOCTPOEH He TOYHO | Teme 3aJaHunA U

CoCTaBNEHHOMY
nnaHy

TEPMUHONOTNYECKAA U

B Npe3eHTauunmn

B nNpe3eHTaunu

B nNpe3eHTauunmn

opodorpaduryecKasn NPUCYTCTBYIOT NPUCYTCTBYIOT OTCYTCTBYIOT
rPAaMOTHOCTb opdorpadunyeckmne opdorpadumyeckmne | opdorpadpunyeckmne
OWMBKM, He BCe OLWMOBKN, TEPMUHDBI | OLIMBKN, TEPMUHDI
TEPMMUHDbI NPUMEHEHbI BEPHO | NPMMEHeHbl BEPHO
NPUMeHeHbI No
cyliecTsy
aKKYypPaTHOCTb U npeseHTauus npeseHTauus npeseHTauus
OPUTMHANIBHOCTb nocTpoeHa 6e3 yyeta | noctpoeHa c NOCTPOEHa B
NnocTpoeHus KOMNO3nLmmn yyeTom NOSIHOM
cnanpos, bes TpeboBaHUM K COOTBETCTBUM C
cobnoaeHun opopMNeHunto, HO TpeboBaHUAMMU
TpeboBaHM K HeT eanMHOro obopmneHus,
wpndTam u odopmneHua NCnoab30BaH
LBETOBOMY cnanpos OPUIMHANbHbLIN
opopmneHuno noaxon, K
opopmneHmnio
cnanaos

KpVITepMVI oueHnBaHMA 3alNUTbl NPOEKTA: 6annol 3a YCTHOE COO6LLI,€HVI€
M npeseHTaunto CymMmmMmuUpyroTCA. OueHKa BbICTaBAAETCA B COOTBETCTBUU CO

LLIKaNIOM:

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

MeHee 6 6an10B UK OTCYTCTBME PAbOTLI - «2»
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2.3. OueHOouHble cpeacTBa NPOMENKYTOUHOM aTTecTaumMu No AUCUUNAUNHE
«buonorua»

[MpomekyTo4HaA KOHTPOb Mo gucuunamHe «buonorua» nposoanTCA B
BMAE MNUCbMEHHOW MWTOrOBOM KOHTPOAbHOM paboTbl. KoHTposnbHaa paboTa
BKAtoYaeT B cebs agBa TMna 3a4aHWI: TeCToBble BOMPOCHI, Hanpas/ieHWe Ha
NPOBEPKY YCBOEHWA TEOpPEeTMYECKOro MmaTepuana, M 3a4ayunm W 3a[aHuA,
HanpaB/IeHHble HA NPOBEPKY CHOPMMUPOBAHHOCTM NPAKTUYECKUX YMEHUA.

Yactb 1 copepumt 15 3agaHMin ¢ BbIBOpOM OA4HOro BEPHOro OoTBeTa U3
yetbipex M 10 3agaHuii C BbIBOPOM HECKONbKMX BEPHbIX OTBETOB, Ha
COOTBETCTBUA BMONOMMYECKMX OOBEKTOB, MPOLLECCOB U ABNEHUN.

YacTb 2 coaepuT 4 3a4a4m 13 pasHbIX TeEM AUCLUNAUHBI U 1 NpaKTUKo-
OPUEHTMPOBAHHOE 3aAaHne, POPMUPYEMON B COOTBETCTBMU C METOANYECKMMN
peKomMeHaaunAMM.

B 3apaHuax 1-15 Bbibepute 04MH NPaBUIbHbIN OTBET:

1. XUMUNYECKYHO OCHOBY XPOMOCOMBbI COCTABJTAET MOJIEKYNA

1) Ae30KCMPUBOHYKNEMHOBOM KMCNOTbI

2) pMbOHYKNENHOBOM KUCIOTbI

3) nunnpa

4) nonncaxapuga

2. YOAJTEHUE AUMEPOB TUMWHA B MOJIEKYJIE AHK MPOUCXO4UT B
MPOLECCE

1) TpaHcBepcum

2) penapaunu

3) penanKaumnu

4) TpaHchopmaumu

3. 419 OBPA3OBAHUA TMNUAHOIO EMC/10A BAXHbI BSAUMOJENCTBUA
MEXAY MOJTEKYNTAMU TUMNNAO0B:

1) BOAOPOAHbIE M MOHHbIE

2) MOHHbIE M KOBa/NIEHTHbIE

3) KoBaneHTHble U TMAPOodObHbIe

4) TonbKo rnapodobHbie

4. YOANEHWUE ANMEPOB TUMWHA B MOJIEKY/TE AHK MPOUCXOAUT B
MPOLIECCE

1) penapaumm

2) TpaHchopmaumm

3) TpaHcBepcUumn

4) pennvkaumm

5. 019 KNETOK PACTEHUW HE XAPAKTEPEH CMHTE3

1) ammMHOKMCAOT

~—— N S
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2) HyKNneoTnaoB

3) rAnKkoreHa

4) dochonmnngos

6. B MPO®A3E MNTO3A A/TMHA XPOMOCOMbI YMEHbBLLUAETCA 3A CHET
1) TpaHcKpunumun

2) pegynankauum

3) geHaTypauum

4) cnupanusauunm

7. BNATOAAPA KOHbHOTALUMU U KPOCCUHTOBEPY NMPOUCXOAUT
1) yBeNMYEHMeE YMcia XPOMOCOM BABOE

2) obMeH reHeTuYeckon MHbopMaLMen MexKay roMoNOrMYHbIMK
XpOMOCOMamm

3) ymeHbLUEeHMe YMcia XPOMOCOM BABOE

4) yBennyeHue ymcna ramet

8. NONNNENTUAHBIE LEMN CUHTE3SUPYHOTCA HA PUBOCOMAX,
HAXOAALLMXCA:

1) B unTo3001€ U MOoANDULINPYIOTCA TaKKe B LUTO30/1€e

2) B umMTo30/e, 3aTem moanduLmpytoTca B annapate FonbaxKu

3) Ha membpaHe 3HA0MNNAa3MATUYECKOrO PETUKYIYMA, 3aTeM MoAndMUMpytoTCA
B annapaTte [onbaXKu

4) B umMTO30ne, 3aTemM MoaUPULMPYIOTCA B IOMEHE NM30COMbI

9. MHTPOHbI BCTPEYAKOTCA B TEHAX

1) ToNbKO 3yKapnoT apxebaKTepui

2) ayKapuoT 1 aybaKTepui

3) sybakTepuin n apxebaktepum

4) apxebaKkTepuin 1 sayKapmoT

10. BCE PEAKUMWN CUHTE3A OPTAHUYECKMX BELLLECTB B K/TIETKE
nPONCXOAOAT

1) obpasoBaHMem monekyn ATO

2) c ocBobOXKAEHMEM IHEPIUN

3) pacuienneHnem BeLLLecTs

4) NCNONb30BAHNEM SHEPTUM

11. N3 OAHOMN MOJIEKYNbl HYKTEMHOBOWM KUC/1OTbI B COEAUHEHWN C
BEJTKAMW COCTOUT

1) MuTOXOHAPUA

2) xpomocoma

3) reH

4) xnoponnact

12. JOYMEPHUE XPOMATWMAbI CTAHOBATCA CAMOCTOATE/IbHbIMIA
XPOMOCOMAMMU NOCNE

~—— — — —
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1) cnapmBaHMA FOMOJIOTMYHbIX XpOMaTUA,

2) obmeHa y4yacTKamm MmeXay romoIorMYHbIMM XPOMOCOMaMM

3) pa3aenenma coeanHALWEN UX LEHTPOMEPDI

4) BbICTPANBAHUA XPOMOCOM B 3KBAaTOPMA/IbHOM MNIOCKOCTU KNETKU
13. TEHETUYECKMI KOZ, — 3TO:

1) Habop KNETOYHbIX FEHOB

2) HyKNeoTnaHasA NocnefoBaTe/IbHOCTb reHa

3) reHeTMYECKan aKcnpeccus

4) cuctema 3anmncm reHeTM4eckon nHpopmaumu

14. B KAKUX N3 NEPEYUCNEHHbBIX OPTAHENIT CAMASA BbICOKASA
KOHLUEHTPALMA Ca?*

1) agpe

2) MUTOXOHAPUAX

3) uMtTonnasme

4) annapaTte Fonbaxu

15. KAKUE U3 NEPEYUCNEHHDBIX HUXE CTPYKTYP KNTETKU HE UMELIOT
MEMBPAHbI

1) nn3ocomol

2) xnoponnacTbl

3) AapbIWKK

4) annapatT lonbaxu

9TaNoHbI OTBETOB
Ne 3agaHuA 1(2(3|4(5|6(7|8|9|10(11 (1213|1415

oTBeT 1(2(4|1|3|14(2(3(1|4 |2 |3 |4]|2]|3

B 3apaHuax 16-25 BbibepuTe HECKONLKO NPaBU/IbHbIX OTBETOB MU/IN YCTAHOBUTE
COOTBETCTBMUE UM NOC/Ief0BaTeIbHOCTb:

16. BOCCTAHOBUWTE B NICTOPUYECKOM MNNTAHE NOCNEAOBATE/IbHOCTb
3TAMOB BO3JENCTBMA YEJIOBEKA HA BMOCHEPY:

1) ycuneHue BAUAHUA HA NPUPOAY C KOPEHHbIM Npeobpa3zoBaHMEM YaCcTH
3KOCUCTEM;

2) M3MeHeHMe 3KocUcTeM Yepes NacTbby CKOTA, YCKOPEeHMe pocTa Tpas NyTem
MX BbIXKMFAHMA U T. N.;

3) rnobanbHoOe M3MeHEHME BCEX IKOOTMYECKMX KOMMNOHEHTOB B LLE/IOM B
CBA3M C HEOTPAHMYEHHON MHTEHCUDUKALMEN XO3ANCTBA;
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4) cBEpXMHTEHCUBHAA OXOTa 6e3 pe3Koro M3MeHeHMA 3KOCUCTEM B Nepuos,
CTAHOB/IEHMA YE/10BEYECTBA;

5) Bo3aencTBue nogen Ha buocdepy Anb Kak 06bIUYHBbIX BUONOTMYECKNX
BMAOB.

17. BbIBEPUTE NMPOLUECCHI, NPOTEKAKOLWWME B MPODA3E NEPBOIO AENEHUA
MEMO3A

1) 06MeH yyacTKaMmn XpomMocom

2) Habop xpomocom u uncno monekyn AHK B knetke —4n4c

3) peneHune LEeHTPOMEP XPOMOCOM

4) bopmmpoBaHune BepeTeHa AeNleHnA

5) BbICTpanBaHMe XPOMOCOM MO 3KBATOPY KNETKK

18. KAKUE MPOLECCHI MPONCXOAAT B KNETKE B MEPNOA MHTEPDA3DI?

1) cnupanmsauma Xpomocom

2) peaynankauma monekyn AHK

3) pacTBOpeHMe aaepHOIt 060104KM

4) cnHTe3 6enKoB B UMTONAA3ME

5) cuuTe3 MPHK B agpe

19. MA/TbIE KPYTOBOPOTbI YITEPOA B BUOCDEPE MOTYT
OCYLLECTB/IATbCA CNEAYIOWMM NYTEM:

1) yrnekucnblii ra3 Bblgenserca B atmocoepy B npouecce G¢OTOCMHTE3a B
AHEBHOE BPeMSA, a B HOYHOE BpPeMs ero 4acTb NOr/aoWwaeTca pacTeHUAMM U3
cpeapl;

2) yrnekucnbin ras noraouaeTca us atmocdepol B npouecce GOTOCUHTE3A B
AHEBHOE BPEMS, a B HOYHOE BPEMSA €ro YacTb BblAENAETCA PAaCTEHUAMMU B
cpeAay;

3) yrnekncnbin ra3 atmocdepbl noriowaerca B npowecce ¢oTocnHTesa C
06pa3oBaHMEM OpPraHMYECKMX BELLECTB, a C rMbenblo PacTeEHNIN N }KUBOTHbIX
NPOUNCXOAUT OKUCNEHME OPFraHUYECKMX BELLLECTB C BblAE/IEHUEM YTNEKNUCNOTO
rasa;

4) yrnekucnbliit raz atmocdepbl noraouiaeTca B npouecce poTocnHTE3a, a Npu
AbIXaHUW BblaenseTca B aTmocodepy;

5) yrnekucnbiv ras aTmocdepsbl noraowaetca B npouecce GOTOCMHTE3A, a NpU
CXMFaHUM OPraHNUYECKMX BELLLECTB BblaenseTca B atmocohepy.

20. YKAXKUTE NOCNEAOBATE/IbHOCTb ®A3 ON/1I0AOTBOPEHUA.

1) cAnnaHne rameT, AN CUHraMKiA

2) AncTaHTHOE B3aMMogencTemne U connkeHne ramet

3) KOHTaAKTHOE B3aMMOAENCTBUE FAMET U aKTUBALMA ANLEKNETKN

21. YCTAHOBUTE NOC/EAOBATE/IbHOCTb CTAAUN MHAMBUAYANBHOTO
PA3BUTUA YEJTOBEKA, HAYNHAA OT 3UTOTbl.
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1) popmmrpoBaHMe YeTbipeXKaMepHOro cepaua

2) obpasoBaHue 6ractomepos

3) dopmmpoBaHNEe HEPBHOM CUCTEMDbI

4) popmmnpoBaHMe me3oaepmbl

5) obpa3oBaHMe ABYXCNIOMHOrO 3apoAbiLla

22. BbIBEPUTE TPU ®YHKLIMU NJTASMATUYECKON MEMBPAHbI
1) obecneumBaeT NOCTyN/IEHNE B KNETKY MOHOB N MENKUX MOJIEKYN
2) obecneunBaeT nepenBuKeHME BELLECTB B KNeTKe

3) oTrpaHMYMBaET UMTONIA3My OT OKPYKalLen cpeabl

4) yyacTByeT B NOr/IOWEHNN BELLLECTB KNETKOM

5) npuaaeT KneTke KecTkyto popmy

6) CnyKUT maTpuuen ana cuHtesa nPHK

23. BbIBEPUTE ABA NMPU3HAKA HE nNoAXOoAAWNE ANA ONMUCAHNA
TPAHCKPUTNUNINY YKAPUOT

1) o6pasoBaHMeE NOAMHYKNEOTUAHOM Lenu

2) coeaMHAOTCA HYKNeOoTUAbI, coaeprKaline Ae3oKcnMpmnbosy

3) maTpuuen cayxRut monekyna JHK

4) nponcxoauT B aape

5) yasoeHne monekynbl AHK

24. YCTAHOBUTE NOCNEAOBATE/IbHOCTb NMPOLUECCOB SMBEPNOHA/TBHOTO
PA3BUTNA NMO3BOHOYHbIX KUBOTHbIX:

1) 3aK/N1aZKa 3a4aTOYHbIX OPraHOB 3apPoAbiLla

2) HanpaBneHHble NepeMeLLEHNA KNeTOK U UX AnddepeHuUMpoBKa
3) pa3BuTME HEPBHOM NNACTUHKM

4) cnuaHne ANLEKNEeTKM M cnepmaTto3onaa u obpasoBaHue 3uUroThbl
5) dopmmnpoBaHMe MHOrOKNE€TO4HOrO O4HOC/NOMHOIO 3apoabllla
25. YNOPALO4YUTE MCKONAEMBbIE ®OPMbI YEJTOBEKA NO BPEMEHMU
CYLECTBOBAHMA, HAYMHAA C CAMOW APEBHEN ®OPMbI:

1) YenoBek ymenblii

2) KpomaHbOoHLUbI

3) HeaHaepTanbubl

4) YenoBeK npamoxoaaLimm

5) ABcTpanonuTek

3TanoHbl OTBETOB

Ne
334aHun 16 17 18 19 20 21 22 23 24 25
A

orser |(5,4,213(14 (245|345 23,1 25431134 25 |45,23,1|5,1,4,3,2
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B 3apgaHuaAx 26-30 pewwnTe 3a4a4m:

3apaHue 26. 3agaua Ne 1. Onpegenuvte, Kakana OKpacKa LLBETKOB OyAeT y pacTeHui ropoxa,
NONYYEHHbIX OT CAaMOOMbIJIEHUA TOMO3UFOTHbIX POAUTENBCKUX GOPM C KPacHbIMWU U C
6enbiMM LBETKAMMU, @ TaKKe OT UX CKpeLmBaHmMa mexay coboin.0

PeweHue. O6e pogutenbckme GopmMbl FOMO3UTOTHbI, NO3TOMY 3aMUCb CKpeLLMBaHMU byaeT
cnepyrouen:

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

— OT NepeKpecTHOro onbinieHma: P: AA x aa.

fomo3nrotTHble GopMbl JAIOT €4ANHCTBEHHbIA TUN FamMeT, U MO3TOMY NpU UX canaHun byaet
NnoNy4YeH eaMHCTBEHHbIM TN NoTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBet. 1. KpacHOLBETKOBblIE TOMO3UIOTHbIE PACTEHUA AAIOT TOIbKO POPMbI C KPACHbIMM
UBeTKamu. 2. Bce NOTOMKM pacTeHUin ¢ 6enbiMmn uBeTkamn byayt 6enouBeTKOBbIMU (OHM
BCErga roMo3nroTHbl). 3. Bce pacTeHMA OT CKpeLmBaHMA KPACHOLBETKOBbIX FOMO3UTIOTHbIX C
6en0LBETKOBbIMU 6yayT  KpacHOUBETKOBbIMMU (BOMMHaHTHbIN deHoTMN), HO
reTepo3nroTHbIMM NO FeHOTUNY.

3apgaHue 27. 3agaua Ne 2. Ha pebeHKa c | rpynnoii KposBu B poaaome MNpeTeHayoT ABe
poauTenbcKkue napbl:

—1 napa: matb ¢ |, oTew ¢ IV rpynnoit Kposw;

— 2 napa: matb co I, otew, c Il rpynnoii Kposu.

KaKkoi nape npuHagnexxmnt pebeHok?

PeweHune. PebeHok c | rp. Kposu no reHotuny — I°I°. Takoe coyeTaHue anneneit BOSMOXHO
TONbKO B C/yyae, ecnM rametbl M OTua, W MmaTepu Oyayt copepxkatb annenun |°.
CnepoBatenbHO, 3Ta KOMOWHAUMA FEeHOB MOFa OCYLWECTBUTbCA TOJMIbKO NpPU 3a4aTuu
pebeHKka B C/nyvyae BTOPOM Napbl, KOrga MaTb W OTel, reTepo3uroTbl. 3anuwem cxemy
CKpeLLmBaHumA:

P:1TAI° @xl BI°@F; G@: 0,51 A+0,51°; G@: 0,51 B+0,51° =>F1: 0,25 I°I°.

OueBMAHO, YTO NepBasA CynpyKeckana napa NpeTeHA0BaTb Ha 3TOro pebeHKa He MOXKET, T. K.
y Hee moryT 6bITb AeTn TosbKo co |l u Il rpynnamm KpoBwu:

P:1°1° @ x | A1 B@F; F1: 50% IA 1° 1 50%IB I° (y geTeii Il u Il rp. KpoBwM COOTB.).

OTBeT. PebeHOK NpUHaNEXKNT BTOPOM Nape Cynpyros.

3apaHue 28. 3apgaua Ne 3. Onpegenute cpegHUn pasmep IMCTOYKOB y Henoro knesepa,
NMONYYEHHOTO OT CKPELWMBAHMA TETOPO3UFOTHbLIX PACTEHMM C AMcTodKammn 10 n 7 mm
COOTBETCTBEHHO.

PeweHue. Onpenensaem reHOTUNbI U 3aNUCbIBaeM CKpeLlMBaHUeE:

P: V bav x V by v; onpegensem rametsi: G®: 0,5V ba + 0,5v; G@: 0,5V by + 0,5v; nosyyaem
notomkos: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otsert. NonyyeHo 4 TMna GeHOTUNOB U rEHOTUMNOB B PaBHbIX COOTHOLWeEHMAX. U3 HKUX ana
nepBoro 6yaeT xapakTepHa CBEPXA0MMUHAHTHOCTb (CpeaHUI pasmep IMCTOYKOB 18 mm).

3apaHue 29. 3agaua Ne 4. MpoaHanusupyiTe xapakTep nepeaayn peLeccMBHOro, YacTMYHoO
CL,ENIEHHOTO C NOJIOM, Hac/leACTBEHHOro 3a601eBaHNA OT MaTeEPU K MOTOMKaM.

Pewenne. P:@X aX a @ X AY A 6onbHa F1: @XAXa @F XaY AF2:@X AXa; @XaXa ;@ X

AY A ; @ X aY A 6onbHa
OTBeT. bonesHb NepeAaeTca OT MaTepPH Yepes AeTel U NPOABAAETCA TONIbKO Y BHYYEK.
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3agaHue 30. 13 anemeHTOB co0bLLECTBA (MONEBKA, 3€PHO 3/1aK0B, GUAUH, XOPEK) COCTaBbTE
NULWLEBYIO LEMb U Ha OCHOBAHMM NPaBMIa 3KONOTMUYECKOW NMPaMuabl onNpeaenunTe, CKONbKO
HY»KHO 3epHa, YTobbl B 1ecy BbIPOC 0ANH GUAMH Maccom 2,5 Kr.

Otser:
3epHO 371aKOB .| Meimb-rioneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 kr

B wuTtorosoii paboTe npeacTaBneHbl 3a4aHMA, OTHOCAWMECA K Tpem
YPOBHAM C/NOXHOCTU: “HU3KMN”, “cpepgHnin”, “Bbicokmin”. B 3aBucmmoctn oT
TMMNA U TPYAHOCTU 3a4aHUA ero BbINOJHEHWE OLEHMBAETCA Pa3HbIM YUCIOM
6annos. BbiNONHEHMEe KaxKAoro 3afaHua “HU3KOro” YpPOBHA C/AOXKHOCTU
oueHmBaetcA 1 6annom. 3a BbINOJHEHWE 3adaHuUK “cpeaHero” ypoBHA
CNOXHOCTM B 3aBMCMMOCTM OT MOJHOTbI W  MPaBUAbHOCTM  OTBeTa
npuceameaeTca 4o 2 6annos.

K 3agaHuio  “BbICOKOro” YpPOBHA CAOXMHOCTUM OTHOCUTCA peLUueHue
CUTYaUMOHHbIX 3ada4y. 3a BbINOJIHEHME 3a4aHUM  “BbICOKOro” YypoBHA B
3aBMCMMOCTM OT MONHOTbI M MNpPaBWAbHOCTM OTBETa NpucBamBaeTca A0 3-X
6annos.

3apaHua “Huskoro” m “cpepHero” ypoBHEN CNOXHOCTM MNPOBEPATCS
aBToMaTuyeckn. OTBeTbl HA 3a4aHWA “BbICOKOro” ypoBHS MPOBEPAIOTCA B
PYYHOM peXKUME.

PacnpepeneHne 3agaHWii NO YPOBHAM CNOXHOCTM NpeacTaBNeHO B
cnepytowen Tabamue:

YpoBeHb bann MpoueHTHOE Tun Bonpocos
CNOXKHOCTU coaeprkaHue
3apaHuna 3apaHuM
Huskumin 1 50% - 3a/1aHUA C BbIBOPOM OZIHOTO NPaBUILHOIO
oTBeTa
CpeaHumn 2 33% - MHOX€eCTBEHHbIN BbIOOP;

- BOMPOCbI Ha ynopAaao4nBaHune naum
yCTaHOB/1EHUNE I'IpaBVIJ'IbHOl\/’I
nocnenoBate/sibHOCTU

Bbicokuii 3 17 % - 334a4n, NPeayCcMaTpPMBaloOLLIME Pa3BEPHYTbIN
oTBeT

KpuTepuun oueHMBaHMUA UTOTOBOI NMMCbMEHHOM paboTbl:
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OueHka

MpoueHT BbINONHEHUA

“oTnn4yHo” 85-100%
“xopowo” 70-84%
“ypoBneTBoputenbHo” 50-69%

“HeypoBneTBOpPUTENbHO”

meHee 49%
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Jluct cornacosanua k AokymeHTy N2 50 ot 08.06.2026
Muunumnartop cornacosanuna: ®asbinosa A.A. CexpeTtapb
Cornacosanue nHuyunposaHo: 08.06.2026 12:24

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 BukmyxameTos 3.M. Lloanucano

08.06.2026 - 13:04
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