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1. MacnopT ouEeHOYHbIX CPEeACTB No aucuunauHe «bruonormua»

OueHouHble cpeactBa No 6umonorMn npegHasHayeHbl AN NPoBeAeHUA
TekyLwero, pybexxHoro (TemaTM4yecKkoro) KOHTPOIA M NPOMEXKYTOUYHOM aTTecTauum
no AucuunauvHe.

KoHTponb M oueHKa  pe3ynbTaToB  0byYyeHMA  OCyLLecTBAAETCA
npenogasatenem B npouecce MNPOBeAEHUA MNPAKTUYECKUX  3aHATUA W
NnabopaTtopHbix paboT, TeCTMpPOBaHMA, a TaKXKe BbIMNOJHEHMA O0byYarWMMUCA
MHOMBUAYANbHbIX 3aaHWIA, MPOEKTOB, McCAenoBaHWU. Pe3ynbTatbl 0byyeHus
onpeaenarT, YTo obyyatowmeca A0NKHbI 3HATb, NTOHUMATb U AEMOHCTPUPOBATL NO
3aBepLUEHNN N3YYEHUA OUCLLUNINHDI.

Ana popmnpoBaHMA, KOHTPONA N OLEHKM Pe3yNbTaTOB OCBOEHUS y4ebHOM
ANCUMNIMHBI UCNOJIb3YETCA CUCTEMA OLEHOYHbIX MEPONPUATUM, NPeaCTaBAAOLLaA
coboit Komnnekc y4yebHbIX MepoOnpPUATUIA, COrNACOBAHHbLIX C pPe3y/bTaTaMu
oby4yeHuna n cbopmynnpoBaHHbix ¢ yuetom OrOC COO (npegmeTHble pe3ynbTaThbl
no aucumnauHe) n droc Cno.

Cncrtema OUEHOYHbBIX MEPONPUATUIA, CMPOEKTUPOBAHHAA MO AUCUMUNINHE
«bronorua», npeacrasneHa B NacnopTe OUeHOYHbIX cpeacTts (Tabamua 1).



Tabnnua 1

MacnopT oLEeHOYHbIX CPeACcTB No AMCUMNANHE «Bruonorma»

Paspenl

Knetka — CTPpyKTYpHO-YHKLMOHANIbHAA eAUHULLA }KMBOTO

Pe3ynbtatbl 06yuyeHus

XapaKTepun30oBaTb CTPYKTYPHO-GYHKLMOHA/IbHYIO OpraHM3aLMio KIETKU Ha OCHOBE HabatoaeHun

OueHo4YHoe meponpuaTue
pybekHoro (TemaTuyeckoro)

KoHTponbHana paboTa “MonekynsapHbIiM ypoBEHb OPraHmU3aLmMm Xunsoro”

KOHTpOnA
OueHo4YHOe MeponpPUATUA TEKYLLEro
Tema Pe3ynbtatbl 06y4yeHMa Nno Temam " ponp v OueHouYHble cpeacTBa
KOHTpOAA
Tema 1.1 OnucbiBaTb MeToAbl UccneaoBaHuA Ha | 1. 3anonHeHue Tabauubl C onucaHnem 1. Tabanubl c oNnUcaHMEM MeToA08B

Bbuonorua Kak
HayKa

MOJIEKYNIAPHOM U KNETOYHOM YPOBHE

METOA0B MUKPOCKOMUPOBAHUA C UX
OO0CTONHCTBAMM M HeOCTaTKaMM

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

MWKPOCKOMNUPOBAHUA C UX
OOCTOMHCTBAaMM M HegoCTaTKamm
2. Tabnnua «BKknag yyYeHbIx B
pa3BuTME BMonorn»

Tema 1.2 Obuwan

XapaKTepr3oBaTb YPOBHMU KUBOW

3ano/iHeHMEe CPaBHUTEIbHOM TabaunLbl

CpaBHuUTeNbHaa Tabauua cxoacTsa u

XapaKTepPUCTMKa | maTepuu CXOACTBA M PA3/INYMM }KUBOTO U HE XKMBOTO | Pa3/INYMUN }KUBOTO U HE }KUBOTO
KU3HU OnucbiBaTb MeToAbl UCCIe40BaHMA Ha
MOJIEKYNAPHOM M KNIETOYHOM YPOBHE
Tema 1.3 XapaKTepunsoBaTb CTPOEHME U 1. ®poHTaNbHbIN ONpoc 1. MepeyeHb BONPOCOB K
Buonornyeckm CBOWCTBA OCHOBHbIX 6MOMONEKYN MoaroToBKa YCTHbIX COODLLLEHMI C dpOHTanbHOMY onpocy
Ba*KHble MpoBoauTb HabnAEHNE NSMEHEHUI | Npe3eHTauuen 2. O1yeTbl N0 nabopaTopHbIM paboTam

bYHKUMOHUPOBAHUA Bronoanmepos

2. BbinonHeHMe v 3awuTa N1abopaTopHbIX




XMMUYeckue paboT: «OnpepeneHve sutamuHa C B
coeanHeHUsA NPOAYKTaxX MUTaHNAY,

«MapodunbHo-rnapodobHble CBOMCTBA

amnuaos»
Tema 1.4 Pasnunuatb cywiecTBeHHble NPU3HaKn 1. OueHnBaemasa gMCKYCCUA NO BONPOCam 1. NepeyveHb BOMPOCOB K
CTpyKTypHO- CTPOEHMA KNETOK OPraHM3MOB PasHbIX | IeKumu OLEeHMBAEMOM ANCKYCCUMU
bYHKLUMOHaNbHa | LAapCTB XXMBOW NpUpoAabl 2. Pa3paboTKa MeHTaNbHOM KapTbl NO 2. MeHTanbHaA KapTta no

A OpraHn3sauuma
KNEeTOK

MpoBoANUTb HabAOAEHME KNETOUYHbIX
CTPYKTYP U UX U3MEHEHWUI 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 KNeTKU (pacTeHuns, }KMBOTHbIE,
rpubbl) M KNETOYHbIE BKAOYEHMA (Kpaxman,
KapoTMHOWAbI, XIOPONAACTbI,
XPOMOMIACTbI)»,

«MpoHnLaemoctb MmembpaHbl (Mnasmonus,
Aennasmonuns)»

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

3. OT4eTbl N0 NabopaTopHbIM paboTam

Tema 1.5 Pasnnyatb cyuiecTBeHHble NPU3HaKn 1. ®poHTaNbHbIM onpoc 1. NepeyveHb BONPOCOB K
CTpyKTypHO- CTPOEHMA KNETOK OPraHM3mMoB pasHbIX | 2. PazpaboTka rnoccapmsa dpoHTanbHOMY onpocy
GYHKLUMOHANbH | LLAPCTB XXMBOW NpUpoAbl 3. PeweHune 3apgay Ha onpegeneHue 2. [noccapwin c onpeaeneHHbIM

ble paKTopbl OnpegenaTte NnocnefoBaTesibHOCTb nocneaoBaTe/ibHOCTU HYKNeoTUA0B nepeyHem TEPMUHOB
HacneacTteeHHoC | Hykneotngos AHK n PHK 3. 3agaum Ha onpegenexHuve

™ nocnenoBaTesibHOCTU HYKNeoTUA0B
Tema 1.6 XapaKtepunsosaTtb npoteccol 1. dpoHTaNbHbIN Onpoc 1. NepeyveHb BONPOCOB K

Mpoueccol MaTPUYHOrO CUHTE3a 2. Tect «[lpoueccbl MaTPUYHOIO CUHTE3a» dpoHTaNbHOMY Onpocy
MaTpPUYHOro OnpegenaTb NocnenoBaTe/IbHOCTb 3. PeweHune 3a4a4 Ha onpegeneHune 2. Bonpocbl gna tecta




CMHTe3a aMUHOKUCNOT B MosieKkyne 6enka nocnefosBaTeIbHOCTU AMUHOKUCNOT B 3. 3apaun Ha onpepeneHue
NHTepnpeTUpoBaTb CTPYKTYPY U Mmonekyne benka nocnefoBaTe/IbHOCTM aMUHOKUCAOT B
dYHKUMOHaNnbHOCTb 6eska B ciyyae 4. PeweHue 3aa4 Ha onpegeneHue Mmonekyne 6enka
NU3MeHeHuA NnocnefoBaTeIbHOCTH nocnefosBaTeIbHOCTU AMUHOKUCNOT B 4. 3apaum Ha onpeaeneHue
Hykneotnaos AHK Mosiekyne 6enka B cayvae NameHeHuA nocnefoBaTeibHOCTM aMUHOKUCAOT B

nocneposaTenibHOCTM HykneoTnaos AHK MosieKkyne 6esnka B cnyvae nameHeHuA
nocnefoBaTe/IbHOCTU HYKNeoTUA0B
OHK
Tema 1.7 Pasnnyatb cyuwiecTBeHHble NPU3HAKN 1. ®poHTaNbHbIN onpoc 1. NepeyeHb BOMNPOCOB K

HeknetouHble
$GOPMbI KMU3HU

CTPOEHMA KNETOK OPraHM3MOB PasHbIX
LLAPCTB KMBOW NPUPOLbI

2. NoAaroToBKa YCTHbIX COOOLLEHNI C
npeseHTauuen (BupycHole n
b6akTepuanbHble 3aboneBaHuna. Obwme

npuHUnUnbl NCNOJ1Ib30BaHUA NEKAPCTBEHHDbIX

BewlecTB. OCO6EHHOCTU NPUMEHEHNS
aHTMBMOTMKOB)

dbpoHTanbHOMY onpocy
2. Mpe3eHTauma n ycTHoe cooblueHue,
COrIAaCHO NepeyHto Tem

Tema 1.8
ObmeH BewecTs
U npesBpaleHme

OnucbIBaTb OCHOBHblE
3HepreTUYeckmne u naacTmyeckme
npouecchl KNeTkM (0bmeH BellecTs,

1. ®poHTaNbHbIM onpoc

2. 3anonHeHWe CpaBHUTENbHOMN Tabanubl

XapPaKTeEPUCTUK TUNOB obmeHa Bellecrts

1. NepeyeHb BONPOCOB K
dpoHTanbHOMY onpocy
2. CpaBHuUTenbHas Tabanua

SHeprum B Xemo-, GOTOCUHTES) XapPaKTEePUCTUK TUNOB 0bMeHa
Knetke BELLEeCcTB
Tema 1.9 XapaKTepun30BaTb *KU3HEHHbIN WK 1. O6cyKaeHme nNo Bonpocam NeKLnm 1. NepeyeHb BONPOCOB A1

*U3HEHHbIN
LUMKA KNETKMU.
MwuTo3. Melio3

KNeTKu

2. Pa3zpaboTKa neHTbl BpEMEHMU
YKM3HEHHOr0 LMKNa

obcyxaeHus
2. JleHTa BpeMEeHMU }KNU3HEHHOTO LMKAA

Paspen 2

CTpoeHune 1 GpyHKLMUM OpraHnsma




Pe3ynbtatbl 06y4yeHusn

npOI'HO3MpOBaTb BO3HUKHOBEHUE NMPU3HAKOB B X04€ NHOANBUNAYANbHOTO Pa3BUTUNA U

Pa3MHOXEHNA OPraHM3MOB

OueHouyHOe meponpuaTue pybexxHoro (TemaTuuecKkoro)

KoHTposibHas pabota “CTtpoeHne n pyHKUMKN opraHmsma”

KOHTpOAnA
Tema Pe3ynbTaTtbl 06y4yeHMA No Temam OueHouHoe MeponpuATUA Tekylero OueHoO4YHble cpeacTBa
KOHTpONA
OnucbiBaTb CTpoeHMe n B3aumocBAsb | 1. OueHmMBaemas gucKyccma 1. NepeyeHb BONPOCOB K
yacTei MHOTOK/IETOYHOrO opraHusma | 2. Pa3paboTka MeHTa/IbHOM KapTbl TKAHew, OLLEHNBAEMOM AMCKYCCUM
OpPraHOB M CUCTEM OpPraHOB OPraHM3MOB 2. MeHTanbHaA KapTa TKaHel,
Tema 2.1 (pacTeHus, KMBOTHbIE, YeNIOBEK) C KPaTKOM OpPraHoOB U CUCTEM OpPraHOB
CtpoeHune XapPaKTePUCTUKOM UX GYHKLMM OpraHM3MoB (pPacTeHus, }KUBOTHbIE,
opraHusma 3. NoaroTtoBKa 1 NpeacTaBieHUE YCTHbIX 4yenoBeK) C KpaTKOM
CoO0bLEHNI C Npe3eHTaumeln (MMMYHNUTET, XapPaKTePUCTUKOM UX QYHKL MM
MHPeKLMOHHbIe 3aboneBaHus, aNnagemmn, 3. Mpe3eHTauma 1 ycTHoe
BaKLUMHaLMA) coobLLeHMne cornacHoO NeEPEYHto TeM
Tema 2.2 XapaKTepur3oBaTb CNocobbl 1. dpoHTaNbHbIN ONpocC 1. NepeyeHb BONPOCOB K
dopmbl pa3sMHOXKeHuA 2. 3anonHeHue TabaunLbl C KpaTKoM dpOHTaIbHOMY OMnpocCy
Pa3MHOKeHUs XapaKTePUCTUKOM M Npumepamm ¢popm 2. Tabnnua c KpaTKom
OpraHM3mos Pa3MHOXEHNA OPraHN3mMoB XapaKTEPUCTUKON U NpMMEpPaMHU
$GOpM pasmMHOKEHMA OPraHNU3MOB
Tema 2.3 OnucbiBaTb CTagMKM OHTOreHesa 1. Pa3paboTKa JIEHTbl BPEMEHU C 1. J/leHTa BpemeHu ¢
OHTOreHes KMBOTHbIX M YenoBeKa XapaKTePUCTUKOM 3TanoB OHTOreHesa XapaKTePUCTUKOM 3TanoB
KUBOTHbIX U OTAE/IbHOM FPYNMNON }KUBOTHbIX M YENOBEKA OHTOreHe3a oTAe/IbHOM rPynno
yenoBeKa no MMUKporpynnam KMBOTHbIX M YenoBeKa no




2. Tect/onpoc

MUKpoOrpynnam
2. Bonpocsbl gns Tecta/lMepeyeHb
BOMPOCOB K onpocy

Tema 2.4 OnucbiBaTb CTagMun OHTOreHesa CocTaBnieHMe KU3HEHHbIX LLMKIOB PacTeHUM CxemMbl }KU3HEHHbIX LMKIO0B

OHTOreHes pacTeHWUI pa3HbIX OTAENO0B no oTaenam (MoxoBMAHbIE, XBOLLEBUAHbIE, pacTeHMi no otaenam

pacTeHuin NanoOpPOTHUKOBUAHbIE, TONOCEMEHHbIe, (MmoxoBuaHble, XBOLLEBUAHDIE,
NMOKPbITOCEMEHHbIE) NanoOpoOTHMKOBUAHbIE,

ro/l0CEMEHHbIe, MOKPbITOCEMEHHbIE)

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

OcHoOBHble HacneACTBEHHOCTU U M3MEHUYMBOCTHU 2. Tect nepeyHem TePMMHOB

NOHATMA 2. Bonpocobl gna tecta

reHeTUKMn

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

3aKOHOMEPHOCT | HacNeaCTBEHHOCTU U U3MEHYMBOCTH 2. TecT no BONpOCam NeKumm $pOHTaIbHOMY OMnpocCy

1M HacneaoBaHUA

Onpeaenatb BEPOATHOCTb
BO3HWKHOBEHWSA HAC/NeACTBEHHbIX
NPWU3HAKOB NP MOHO-, AN-,
NOANIMBPMAHOM M aHANN3UPYIOLLEM
CKpeLLnBaHum

3. PelleHune 3a/a4y Ha onpeaeneHme
BEPOATHOCTU BO3HUKHOBEHMS
HacNeACTBEHHbIX MPU3HAKOB NP MOHO-, An-,
NoANrMbpmMAHOM U aHaN3UPYIOLLLEM
CKpelLnBaHMmK, COCTaBIeHME TEHOTUMNYECKMX
CXeM CKpelluBaHumA

2. Bonpocsbl gns tecta

3. 3agaum Ha onpeaeneHue
BEPOATHOCTM BO3HUKHOBEHMUA
HacNeACTBEHHbIX MPU3HAKOB Npu
MOHO-, AN-, NOJINTUOPUAHOM U
QHAIN3UPYIOLLEM CKPELLMBAHNM,
COCTaBNE€HME FTeHOTUMNYECKNX CXEM
CKpelwmBaHma

Tema 2.7
B3anmopeictau
€ reHos

OnucobiBaTb 3aKOHOMEPHOCTHU
HacnegCrtBeHHOCTU U USMEHYNBOCTU
OI'Ipe,El,e]'IFITb BEPOATHOCTb
BO3HWKHOBEHUA HACNEACTBEHHbIX

1. Tect

2. PaspaboTka rnoccapwus

3. PeweHune 3aaa4 Ha onpegeneHme
BEPOATHOCTM BO3HUKHOBEHMA

1. Bonpockl aonAa tecta
2. Tnoccapwuii c onpegeneHHbIM
nepeyHem TePMMHOB




NPU3HAaKOB NpuM pa3IMYHbIX
B3aMMOAeﬁCTBMﬂX reHos

HacneacCTBeHHbIX NPU3HAKOB NPW Pa3/iMYHbIX
ThnNax B3aMMOAel71CTBMﬂ reHos, coctaBsieHune
reHOTUNMYeCKnX cxem CKkpemnBaHmA

3. 3apaun Ha onpegeneHne
BEPOATHOCTU BO3SHUKHOBEHMUA
HacNeaCTBEHHbIX MPU3HAKOB NpU
Pa3NANYHbBIX TUMAX B3aMMOLENCTBUA
reHoB, COCTaB/iEHNE
reHOTUMUYECKNX CXEM CKpeLLMBaHMA

Tema 2.8 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocbl gna Tecta
CuenneHHoe HacneacTBEHHOCTU N USMEHYNBOCTU 2. Pa3paboTKa rnoccapums 2. Fnoccapwui, c onpegeneHHbim
HacneposaHue | OnpegenATb BEPOATHOCTb 3. PeweHune 3agay Ha onpegeneHune nepevyHem TepMUHOB
NPU3HaKoB BO3HUKHOBEHWA HacneacTBeHHbIX BEPOATHOCTU BO3HMKHOBEHMUA 3. 3agaum Ha onpegeneHue
NPU3HAKOB Npwu cuenieHHoOM HacneACTBEHHbIX MPU3HAKOB Npu BEPOATHOCTU BO3HUKHOBEHUA
HacneaoBaHUM cuenneHHOM HacnefoBaHUM, COCTaBNeHMe HacneaCcTBEHHbIX NPU3HAKOB NpU
reHOTUMUYECKNX CXeM CKpeLLMBaHUA cuenneHHOM HacneaoBaHuu,
COCTaBNEHME reHOTUMNYECKUX CXeM
CKpeLwmBaHmA
Tema 2.9 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocbl gna tecta

[eHeTMKa nona

HacnegCcrBeHHOCTU U USMEHYUNBOCTU
Orlpe,u,enﬂTb BO3MOXHOe
BO3HUWKHOBEHUE HAaCNeaCTBEHHDbIX
NPU3HaKoB

2. Pa3paboTKka rnoccapus

3. PeweHune 3apa4 Ha onpegeneHune
BEPOATHOCTM BO3HMKHOBEHMUA
HaACNeACTBEHHbIX MPU3HAKOB, CLUEMNIEHHbIX C
NOJIOM, COCTaBJIEHNE TEHOTUMMNYECKUX CXEM
CKpelmBaHma

2. [noccapwuii, c onpeaeneHHbIm
nepevyHem TepMUHOB

3. 3agaum Ha onpegeneHuve
BEPOATHOCTU BO3HMKHOBEHMUA
HacneaCTBEHHbIX MPU3HAKOB,
CUEenIeHHbIX C NO/I0M, COCTaBNAEHMEe
reHOTUMUYECKNX CXeM CKpeLLMBaHuA

Tema 2.10
[eHeTuKa
yesoBekKa

OnuncbiBaTb 3aKOHOMEPHOCTHU
HacneaCcTBEHHOCTU N USMEHUYNBOCTU
OnpegenaTtb BO3MOXHOE
BO3HUKHOBEHWE Hac/eACTBEHHbIX

1. Tect

2. PaspaboTKka rnoccapus

3. PeweHune 3apay Ha onpegeneHue
BEPOATHOCTM BO3HMKHOBEHMUA

1. Bonpochbl gna tecta
2. [noccapwuii, c onpeaeneHHbIm
nepeyHem TEPMMUHOB
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NPU3HaKoB

HACNeACTBEHHbIX NPU3HAKOB, UCMONb3YA
METOAbl FTeHETUKU YeNloBeKa, COCTaB/iIeHNEe
reHOTUMNMUYECKUX CXEM CKpeLMBaHNA

4. MNoaroToBKa YCTHbIX COODLLEHNI C
npeseHTaumnen o HacNeaCTBEHHbIX
3aboneBaHMAX YeNOBEKA

3. 3apaun Ha onpegeneHne
BEPOATHOCTM BO3HMKHOBEHMUA
HACNeACTBEHHbIX NPU3HAKOB,
NCNoNb3yA MeTOoAbl reHEeTUKM
yenoBeKa, COCTaB/leHne
reHOTUMNMYECKUX CXEM CKpeLLMBaHnA
4. lpe3eHTaumA N ycTHoe
Co0bLLEeHNE, COrNACHO NepeyHto Tem

Tema 2.11
3aKoHOMepHOCT
N U3MEHYNBOCTHU

OnucbIBaTb 3aKOHOMEPHOCTH
HacneaCTBEHHOCTU U U3MEHYMBOCTU
OnpeaensaTb TMN MyTaLuun Npu
nepesaye HacneACTBEHHbIX
NpPU3HaKoB

1. Tect

2. PeweHune 3aga4 Ha onpeseneHune Tuna

MyTaUUKn Npu nepesayve HacneacTBEHHbIX

NPW3HaKOB, COCTaB/NIEHME FTEHOTUMNYECKNX
CXeM CKpelmBaHma (no rpynnam)

1. Bonpocbl gna Tecta

2. 3a4a41 Ha onpegenenHuve Tmna
MyTauum npm nepegaye
HacneaCTBEHHbIX NPU3HAKOB,
COCTaBNEHME reHOTUMNYECKUX CXeMm
CKpelwmBaHua (no rpynnam)

Tema 2.12 OnuncbiBaTb 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocbl gna tecta
Cenekuma HacneaCTBEHHOCTU U U3MEHUYMBOCTU 2. Pa3paboTKka rnoccapus 2. [noccapwuii c onpegeneHHbIM
OpraHM3moB OnpegenaTb BO3MOXKHOE 3. PeweHune 3agay Ha onpegeneHune nepevyHem TepMUHOB
BO3HUKHOBEHWE HacneaCTBEHHbIX BO3MOXHOI0 BO3HUKHOBEHMUSA 3. 3apgaum Ha onpegeneHue
NPU3HaKoB HacneACTBEHHbIX MPU3HAKOB NO cenekumu, BO3MOXHOr0 BO3HUKHOBEHMUA
COCTaBNAEHMEe reHOTUMNYECKUX CXEM HacneaCTBEHHbIX MPU3HAKOB NO
CKpelwmBaHua cenekumun, coctaBaeHue
reHOTUMUYECKNX CXeM CKpeLLMBaHumA
Paspen3 Teopwusa asonouum

Pe3ynbTtaT 06yyeHusa

AprymeHTMpoBaTb HEOBXOAMMOCTb COXPAaHEHMA MHOr006pa3na OpraHM3MoB C Lieblo 6epexkHoro
OTHOLLEHMA K OKpYyKatoLLen cpeae
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OueHo4YyHOe meponpuaTue
pyb6exHoro (TemaTuueckoro)

KoHTponbHas paboTta “TeopeTMyeckne acneKTbl 3BONOLUN HKU3HU Ha 3emne”

KOHTpOAA
Pe3ynbratbl 06y4yeHusa no OueHoYHOEe MeponpPUATUA TEKYLLEero
Tema ¥ y 4 ponp yu OueHou4Hble cpeacTBa
Temam KOHTpOAA

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

UcTopuna W ABUKYLLME CUJbI 2. Pa3zpaboTKa NeHTbl BpeMeHMU dpOoHTaNbHOMY onpocy

3BO/IOLMOHHOIO BO3HWKHOBEHWUS MHOroobpasunsa | pa3BMUTMA 3BONOLMOHHOIO yYeHUA 2. leHTa BpemMeHU pa3BuTUA

y4yeHun BUAOB 3BO/IOLUMOHHOrO y4eHMUA

Tema 3.2 XapaKtepu3oBaTtb Npeanocbiiku | 1. PpoHTaNnbHbIN ONpoc 1. NepeyeHb BONPOCOB K

MwuKpo3sontoums M ABUXKYLLME CUAbI 2. CocTtaBneHue rnoccapus dpoHTaNnbHOMY onpocy
BO3HWMKHOBEHUA MHOroobpasus 2. Fnoccapwit c onpeseneHHbIM
BUA0B nepeyHem TEPMMUHOB

Tema 3.3 XapaKtepunsoBaTb npegnocbinku | 1. OueHnsaeman Anckyccua 1. NepeyeHb BONPOCOB K

Makpossontoyma W ABUKYLLME CUbI 2. PaspaboTKka rnoccapusa TepMMUHOB OLIEHMBAEMOW AUCKYCCUMN
BO3HWMKHOBEHUA MHOroobpasus 2. Fnoccapwit c onpeseneHHbIM
BUA0B nepeyHem TeEPMMUHOB

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

Bo3HMKHOBEHME W ABUKYLLME CUbI 2. MNoarotoBKa M nNpeacTaBieHne dpOHTanbHOMY onpocy

n pasBuTHe BO3HWKHOBEHWMA MHOT006pasuna | YCTHOro COObLLEHNS U NIeHTbl BpeMeHn | 2. JleHTa BpeMeHMU

KM3HU Ha 3emne

BMAOB

BO3HUMKHOBEHUA N Pa3BUTUA KNUBOTHOTO
N pPaCTUTENbHOIo MMpa

BO3HUKHOBEHWA U PAa3BUTUA
KUBOTHOTO U PaCTUTENIBHOTIO
MUpa n yctHoe COO6LLI,€HM€
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Tema 3.5 XapakTepun3oBaTb Npegnocbiakn | 1. PpoHTaNbHbIM ONPOC 1. NepeyveHb BOMPOCOB K
MpoucxoxaeHne W OBUKYLLME CUNBI 2. Pa3paboTKa NeHT BpeMEHU U bpoHTanbHOMY onpocy
yenoBeka — BO3HWMKHOBEHMA MHOro06pa3nA | MEHTA/IbHbIX KapT Ha BblI6Op: 2. JleHTa BpeMeHUn unu
aHTponoreHes BMAO0B “JBontoumA COBPEeMEHHOro YeoBeKa”, | MeHTaNbHaA KapTa Ha Bbibop u3

“Bpems 1 NyTK pacceneHmns YenoBeka nepeyHs

no nnaHete”, “Bananue

reorpadmyeckon cpesgbl Ha

mopdonormo n Gp1M3nonoruto

yenoeka”, “Yenoseyeckne pacbl”,

obcyaeHue
Paspen 4 dKonorua

Pe3ynbrat 06yueHus

AprymeHTMpoBaTb HEOBXOAMMOCTb COXPAaHEHMA MHOrO06pa3na OpraHM3MoB C Lie/1blo 6epexkHoro
OTHOLLEHMA K OKpYyKatoLLen cpeae

OueHo4YHOoe meponpuaTue
pybekHoro (TemaTuyeckoro)

KoHTponbHas paboTa “TeopeTUyeckne acneKkTbl aKoaorum”

KOHTpOAA
OueHOYHOEe MeponpPUATUA TEKYLLEro
Tema Pe3ynbTaTtbl 06yueHMa No Temam 4 ponp yi OueHouHble cpeacTBa
KOHTpOAA
Tema 4.1 OnucbIBaTb CBA3b MEXKAY TecT no 3KoN0rMYecknm dakTopam u cpegam | Bonpocol ansa Tecta
JKosormyeckme OpPraHM3MoM U1 CpeaoW ero YKM3HU OpraHM3MOB
dakTopbl M cpeabl | 0buTaHuA
YKU3HU
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Tema 4.2

OnucoblBaTb CBA3b mexagy

1. CocTaBneHune cxem KPpyroBopoTa BeLLecCTsB,

1. Cxembl KpyroBopoTa BeLLECTB,

Monynauwms, OpPraHU3MoM 1 cpeaou ero UCNOAb3yA MmaTepuanbl Nekunm MCNONb3yA maTepuanbl NeKuum
coobuecTsa, 06UTaHUA 2. PewwieHne NpaKTUKO-OPUEHTUPOBAHHbIX 2. [paKTUKO-OpUEHTUPOBaAHHbIE
3KOoCUCTEMbI YcTaHaBAMBaTb CBA3b CTPYKTYPbl U | pacYeTHbIX 3a4aHM MO NepeHOoCy BeLLeCcTBa U | pacyeTHble 334aHNA No nepeHocy
CBOWMCTB 3KOCUCTEM 3Heprum B 3KOCUCTEMAX C COCTaBAEHUE BELLeCcTBa U 3HePrmm B IKOCUCTEMAX
TpodUuyeckux uenen n nupamua buomaccol U | ¢ cocTaBneHne TpodUYECKUX Lenen
aHeprum n nMpammg buomaccbl 1 sHeprum
Tema 4.3 OnucbiBaTb CBA3b MeXAay 1. OueHnBaemas gmuckyccma 1. NepeyvyeHb BONPOCOB K
Buocoepa - OpPraHU3MoM 1 cpegom ero 2. Tect OLEeHMBAEeMOM ANCKYCCUM
rnobanbHas obuTaHua 3. PewweHne npaKTUKO-OpUEHTUPOBAHHbIX 2. Bonpocsbl ana tecta
3Konormnyeckas YcTaHaBAMBaTb CBA3b MeXAay pacyeTHbIX 334a4 Ha onpeaeneHue naowaamn | 3. [pakTUKO-OpUEHTUPOBAHHbIE
cuctema CTPYKTYpamu 6uocodepbl HaCaXXAeHUM ANA CHUKEHUA KOHUEHTpaLMm pacyeTHble 3a4a4M Ha onpeeneHune

YrNeKUCNoro ra3sa 8 aTN\ocd)epe cBoero
PernoHa Nnpo*XmeaHMA

NAOWAaAN HacaxKaeHnn ana
CHUMKEHMA KOHUEHTpauumn
yrnekucnoro rasa B atmocoepe
CBOEro pernoHa npoKmnsBaHmA

Tema 4.4 Bananue
QHTPOMOreHHbIX
¢daKTopoB Ha
buochepy

OnucbiBaTb rnobanbHble U
pPernoHanbHble 3KON0rnYecKme
npobaembl U NyTU KX
MWUHMMM3ALMN

Mpeanaratb cnocobbl 4eACTBUA MO
6e3onacHOMy NOBEAEHMIO U
CHUXXEHMUIO BANAHUSA Ye0BEKA Ha
NPUpPOAHYto cpeay

BbIGUpaTb Mmepbl 4N1A COXPAaHEHUSA
6rnopasHoobpasus

1. Tect

2. PeweHne NpaKTUKO-OPUEHTMPOBAHHbIX
pacyeTHbIX 3a4aHNIM NO COXPaHEHUIO
NPUPOAHbLIX PECYPCOB CBOETrO PerMoHa
NpoOXMBaHUA

1. Bonpocbl gna tecta

2. [TpaKTUKO-OpUEHTUPOBaHHbIE
pacyeTHble 334aHMA NO COXPAHEHMUIo
NPUPOAHbLIX PecypcoB CBOEro
pervoHa npoXKMUBaHuA
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Tema 4.5 BanaxHue

MHTepnpeTupoBaTb pesynbTaThbl

1. OueHunBaemasn gucKyccmn

1. NepeyeHb BOMPOCOB K

COLMANbHO- nposeaeHHOro 6MO3KONOrMYeckoro | 2. BbiNoONHEHMA NPAKTUYECKMX 3a4aHUIA: OLEeHMBAaeMOM ANCKYCCUM
9KOJIOrMYECKMX 3KCNepMMeHTa € Ucnosib3oBaHMem | “OnpeaeneHne CyTOMHOrO PaLMoOHa 2. 3apaHnNA NpaKTUYecKknx pabot
dakTopoB Ha KONMYeCTBEHHbIX METOA0B nuTaHma”, 3. Otuyet no nabopatopHoii paboTe
340poOBbe “Co3paHune NHAMBMAYANbHOW NAMATKM NO
yenoseka OpraH13auumn paunmoHanbHom Gprsmnyeckom

aKkTMBHocTN”

3. BbinonHeHue nabopaTopHoi paboTbl Ha

BblGOp:

"YmcTBeHHan paboTtocnocobHoCTL",

"Bananune abuoTtmyeckmx GakTopos Ha

yesioBeKa (HU3KMeE U BbICOKME TemnepaTypbl)"
Paspen 5 Bbuonorua B }Xn3Hu

Pe3ynbrat 06yueHus

AHaJ'IM3MpOBaTb 3TUYECKNE aCneKTbl COBPEMEHHDbIX MCCJ’IG,CLOBaHVIVI B 061acTn GBuoTexHoNOrMM U
reHeTUYEeCKNX TEXHONOT UM

OueHo4YHoe meponpuaTue
pybekHoro (TemaTuyeckoro)

KOHTpOANA

MpeacTaBneHne pesynbTaToB peLleHns Kencos (BbICTyNAeHME C Npe3eHTaume)
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Tema

Pe3ynbTatbl 06yueHua no tTemam

OueHOYHOEe MeponpPUATUA TEKYLLLErO
KOHTpONA

OueHouHble cpeacTBa

Tema 5.1
BuoTtexHonornm B
*KU3HU KaxKaoro

AHann3npoBaTb 3TUHECKUE ACMEKTbI
COBPEMEHHbIX UccneaoBaHU B 061actu
BMOTEXHONOTUN N TEHETUYECKUX
TEXHONOrni

BbinonHeHWe Keica Ha aHann3 MHd)OpMaLI,MM (o)
HAY4YHbIX OCTUXKEHUAX B obnactu
reHeTn4yecCkux TeXHOfIOI'Ml‘;L KNeTOYHOM
MHXEHEPUN, NULLLEBDLIX buotexHonorum

3apaHue Kelica

Tema 5.2.1
bunotexHonornu B
meguumHe m

AHann3npoBaTb 3TUYECKNE aCNEKTbI
COBPEMEHHbIX UccneaoBaHMin B 0bactm
ONOTEXHONOMMU U FeHEeTUYECKUX

BbinonHeHWe Kelica Ha aHanu3 MHGopmauum o
pPa3BUTUN BUOTEXHOJIOTUI B MEeANLUHE U
bapmaumm

3apaHue Kelica

dapmaymm TEXHONIOTUM
Tema 5.2.2 AHanM3npoBaTb 3TUMECKME aCNEKTbI BbinonHeHue Keica Ha aHanun3 nHbopmauum o | 3agaHue Kelica
BuoTexHoIorMmM 1 | CoBpeMeHHbIX UCcCneaoBaHniM B 061acT | pasBUTUN BUOTEXHOJIOTUIA C UCMOJIb30BaHNEM
YKMBOTHbIE 6MOTEXHONOTUM U TEHETUYECKUX YKMBOTHbIX, NPUMEHEHWNE NPOAYKTOB
TEXHOJIOrni OMOTEXHONOTMN B KMU3HWN YEeI0BEKA
Tema 5.2.3 AHanM3npoBaTb 3TUMECKME aCMNEKTbI BbinosiHeHWe Kelca Ha aHann3 nHbopmauum o | 3aaaHue Kelica
BuoTexHoI0rMM 1 | COBpEMEHHbIX UCCea0BaHUI B 0bnactu PasBUTMMN BUOTEXHO/IOTUM C UCNOJIb30BAHUEM
pacTeHun 6MOTEXHONOTUM U TEHETUYECKUX pacTeHui
TEXHOJIOrni
Tema 5.2.4 AHann3npoBaTb 3TUYECKNE ACNEKTbI BbinonHeHMe Kelica Ha aHanu3 nHopmauum o | 3aaaHue Kelica

buoTtexHonornm B
NPOMBbBILLUNEHHOCT
n

COBPEMEHHbIX UccneaoBaHuUin B 061actm
OUOTEXHONOTUUN U FTeHEeTUYECKUX
TEeXHO/I0rUM

Pa3BUTUMN MPOMbILINEHHON BUOTEXHONOTMI
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Tema 5.2.5

AHanusu poBaTb 3TU4YECKNE aCNEKTbI

BbinosHeHWe Kelica Ha aHanu3 nHbopmauun

3apaHue Kelica

CouuanbHo- COBPEMEHHbIX Uccef0BaHUM B 061acTu 06 3TUYECKMX acneKTax pa3BuUTus
3TU4Yeckue OUOTEXHONOTUUN U FTeHEeTUYECKUX buotexHonorum

acnekTbl TEeXHONorum

bnoTexHonornm

Paspen 6 buoakonoruyeckue uccnenoBaHumA

Pe3ynbrat 06yueHus

BbiaBnATb NMPUYNHHO-CNEOCTBEHHbIE CBA3U MeEXAY brnonormyeckMmm O6'beKTaMM, npoueccamm n ABneHNAMM
nyTem MCCI'Ie,EI,OBaHMVI Ha XMBbIX 06bEKTaX

OueHo4yHOe meponpuarme
pybexkHoro (TemaTuyeckoro)

I'Ipep,CTaBneHme Pe3ynbTaTtoB BbINO/IHEHUA y‘-le6H0-MCCJ'Ie,CI|OBaTel'IbCKMX NPOEKTOB (BbICTyI'II'IeHMe c

npeseHTauunemn)
KOHTpons
OueHOYHOEe MeponpUATUA TEKyLLero
Tema Pe3ynbTatbl 06y4yeHMA No Temam " ponp Y OueHouHble cpeacTsa
KOHTpoAs

Tema 6.1 OnucbiBaTb MeTOAbI BbinosiHeHne nabopaTopHbIX paboT Ha Bbibop | OTYET O BbINOAHEHUN y4eOHO-
OCHOBHbIE 6MO3KONOTMYECKUX UCCIeA0BaHUN B MUHUTPYNNax: NCccNenoBaTe/IbCKOro NpoekTa
MeToAbl MnaHnpoBaTb 6BUO3KOOTNYECKUIA 1. BavAHMe TemnepaTypbl Ha pocTa U
OMO3KONOIMYECKN | SKCMEPUMEHT $13M0N0rNYECKY0 aKTUBHOCTb APOMKIKEBbIX

X UccnegoBaHum

KNEeToK

2. BansiHMe yrneBoa0B Ha PocTa U
bU3NONOTNYECKYHO aKTUBHOCTb APOMKIKEBbIX
KNEeToK

3. CoueTaHHOE B/IMAHNE TEMNEPATYPLI U
YyrneBoAoB Ha pocTa n GMU3MONOTUYECKYHD
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dKTUBHOCTb APOXMEBbIX KNIETOK

Tema 6.2
buosaKkonornyecku
M 3KCNepUMeHT

MpoBOAUTL BMO3KOIOTUYECKUI
3KCMepUMEHT

MnaHupoBaTb GMO3KOIOTUYECKUIA
3KCNepuUMeHT

NHTepnpeTnpoBaTb pe3ynbTaTbl
npoBeaeHHOro 6MO3KONOrMYECKOro
3KCNepMMeHTa C UCMNO/Ib30BaHUEM
KOZIMYECTBEHHbIX METOA0B

BbinonHeHne yyebHO-nccnenoBaTeIbCKOro
NnpoeKTa Ha Bblbop:

1. OueHka KadyecTBa aTmocdepHOro Bo3ayxa
2. OueHKa KayecTBa No4Ys MeTo4om
duToTECTUPOBAHUA

3. OueHKa KavecTBa BOA NOBEPXHOCTHbIX
BOA0EMOB MO OPraHONENTUYECKUM U GU3UKO-
XMMUYECKMM CBOMCTBaAM

4. Bnnanue MNAB Ha pocT 1 pa3sutne cemaH
BbICLUMX PACTEHWI

5. BAnAHME cONeBOro 3arpAsHEHUA Ha POCT U
pa3BUTME CEMSAH BbICLLINX PAaCTEHUM

OTYeT 0 BbIMNOAHEHUN y4ebHO-
nccnefoBaTENbCKOTO MPOEKTA
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2. OueHouYHble cpeacTBa No AucumnanHe «bnonorna»

OueHOYHble MepPONPUATUA TEKYLLLETO KOHTPOANSA (TUNbI):
3apgaHuA, HanpaB/aeHHble Ha cucTtemaTmusaumio u o6obuweHne
TeopeTuyecKoit MHpopmauum:
- 3ano/siHeHune Tabauy,
- pa3paboTKa NeHTbl BpeEMEHMU
- pas3paboTKa rnoccapms
- pa3paboTKka MeHTaNbHOM KapTbl

3aaaHuA, HanpaB/sieHHble Ha GOPMUPOBAHUE MU NPOBEPKY 3HAHUN:
- TecT
- oueHMBaeman AMCKyccus
- PpPOHTaNbHbIN oNpoc
- obcyrKaeHne No BONpocam iekumn (BCTpevaeTcs y Hac TonbKo 1 pa3)
- YCTHble coobLeHuna ¢ npe3eHTalumeln

3apaHuA, HanpasieHHble Ha GoOpPMUPOBaAHMNE NPAKTUHECKUX YMEHUI U
HaBbIKOB
- nabopartopHas paboTa
- pelueHue 3383y
- NPaKTUKO-OPUEHTUPOBAHHbIE pacyeTHbIe 3a4aHuns
- KeWuc Ha aHanu3 nHbopmauunm
- y4yebHO-UCCNeno0BaTENbCKUIA NPOEKT

2.1. OueHoYHble cpeAacTBa TeKywero KOHTPONA NO AUCLUUNJIUHE
«buonorua»

TeKkywmMin KOHTPONAb pPe3ynbTaToB OOy4YeHUA MOMKHO OCYLLECTBAATb
Pa3IMYHbIMMU METO4AaMM U C MOMOLLBbIO Pa3/IMYHbIX OLLEHOYHbIX cpeacTs. Mo
avcunnnmHe  «buonormaA» B KayecTBe CPeACTB  TEKYLEero KOHTpoAA
NPMMEHSAOTCA 3adaHMA B TecToBoM ¢opme; Tabnuupl; BM3yanusauma
TEOPEeTUYECKOro matepmana B GopmaTe NeHTbl BPEMEHU U MEHTa/IbHbIX KapT;
pelleHne KeNCcoB 1 gpyrue oLeHoYHble MaTepuanbl. Huxe npusesem npumepbl
HEKOTOPbIX U3 HUX.

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

1. 3anonHeHue Tabauubi
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HasBaHue Tembl buonormna kak HayKa

OnucbiBaTb meToabl nccneaoBaHMA Ha MONIEKYIAPHOM U

Pe3ynbTat 06yyeHua no teme
KNETOYHOM YpPOBHe

O6wue KomneTeHUUM OK 02

dopmynnpoBKa 3agaHuA: 3ano/iHUTe Tabamuy “BKknag yyeHblx B pa3Butmne
6uonormn”, ykasaB y4eHOro, BpeMeHHoOM nepunog, paboTtbl Hag OTKPbITUEM U
AANTe KPATKYHO XapaKTePUCTUKY OTKPbITUS, UCMONb3YA MaTepuan Nexkuni,
y4ebHMKa, MHble UCTOYHUKN MHOPMALMN.

Tabnnua — Bknag yyYeHbix B pa3sutmne 6uonorum

YyeHbin BpemeHHOM KpaTKana xapakTepncTmka paboTbl y4eHOro
nepuoa

Kputepum oueHnBaHMA 3a4aHus:

“5” - Tabnnua BbINOHEHA B NONHOM 0H6beme

“4” - B xoae 3anonHeHnsa Tabanubl maTepuan oTparKeEH He MNOAHOCTbLIO,
MMETCA HE3HAYUTEIbHbIE HETOYHOCTH, HEeA04YETbI

“3” - B xoae 3anonHeHnA Tabanubl maTepman oTparKeH He NONHOCTbIO,
MMeTCA 3HaYUTEIbHble HETOYHOCTU, HeAo4EeTbl

“2” - Tabnnua otparkaeTr meHee 50% maTepuana MaKU He BbIMOJHEHA

2. Pa3paboTKa NeHTbl BpemeHuU

HasBaHue Tembl OHTOreHes }XMBOTHbIX U YesioBeKa
Pe3ynbtaTt 06yueHua no OnucbIBaTb CTaAUM OHTOreHe3a *KUBOTHbIX U
Teme YyesioBeKa

O6wme KomneTeHUUN OK 02, OK 04

dopmynuposKa 3agaHuUA: CO34aNTe IEHTY BPEMEHU, OTPAXKAIOLLYIO
3Tanbl OHTOreHe3a oTAe/IbHOM rPYNMbl }KUBOTHbIX UM YEe/IOBEKa C KpaTKOM
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XapaKTepUCTUKON. Ha3BaHMA CTaani A0MKHbI BbITb PACMOIOMKEHbI B
XPOHO/IOrMYECKOM NopAAKe, OCHALLLEHbI KPAaTKMM ONMUCaHNEM OCHOBHbIX
N3MEHEHUI, NPUNOXKEHbI PUCYHKU. 3aAaHMNe BbINONHAETCA B MabIX rpynnax
(3-4 yenoBeka)

3. Pa3paboTKa MeHTaNbHOM KapTbl

Ha3BaHue Tembl CTpoeHue opraHmama

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

dopmynnMpoBKa 3apaHMA:  COCTaBbTe  MEHTa/lbHble  KapTbl MO
Knaccudumkaumm TKaHen, OopraHoB M CUCTeM OpraHoB. B Kapte oTpasute
0CcoH6eHHOCTM cTpoeHusA, PYHKUMN 06bEKTOB. Bbl MoXKeTe 06beANHATb 0O BEKTDI
Mo BbINOAHAEMOWN PYHKLMU AN NO CUCTEME OPraHOB.

Mpw BbINONHEHUW CTYAEHTbI PacnpeaenatoTca Ha Manble rpynnbl (no 2-3
yenoBeKa). 3agaHune  ABnAeTcA  NpPodeccMoHaNbHO-OPUEHTUPOBAHHDBIM.
CTyaeHTbl, obyyatowmeca npodeccnn/cneumnanbHOCTU CBA3AHHOM C 06bEKTOM
n3ydyeHua “PacteHna” pa3pabaTbiBalOT MEHTA/IbHYIO KapTy MO CTPOEHWUIo
OpraHM3ma pacTeHuit (rpynnbl MOMKHO pPa3fenuTb MO OTAEeNaM pPacTeHUM:
MOXOBWAHbIE,  MAAYHOBUAHbIE,  XBOLLEBMAHbIE,  MANOPOTHUKOBUAHbIE,
ro/1I0CEMEHHbIE, NOKPbITOCEMEHHbIE). CTyAeHTbI, obyuvatowmecs
npodeccum/cneymanbHOCTU CBA3AHHOMW C 0B6beKTom usydeHus “MuBoTHbie”
pa3pabaTbiBalOT MEHTa/IbHYl0 KapTy MO CTPOEHUIO OpraHM3ma MBOTHbIX
(rpynnbl  MOXHO pa3genuTb MO TUMAaM M KAaccamM KMBOTHbIX. Twunbl:
KMLWEYHOMO/IOCTHbIE, M/IOCKME YEpPBM, KpPYr/able YepBM, KO/NbYaTble YepBw,
MOINIKOCKK, YneHncTtoHormne. Knaccbl: xpAawesble pbibbl, onacTenepbie pbibbl,
amdunbun, npecmblkarowmecs, NTUUbl,  MneKkonutatowme). CTyaeHThl,
obyyatouwmecs npodeccnn/cneymanbHOCTU CBA3AHHOM C 06BEKTOM U3y4YeHun
“YenoseKk” pa3pabaTbiBalOT MEHTA/IbHYIO KapTy NO CTPOEHWUID OpPraHM3ma
YyenioBeKa.

Mpw pa3paboTke pekomeHAyeM NCNOIb30BaTb MHCTPYMEHTDI:

https://www.mindmeister.com

https://app.mindmup.com

WU APYroro MHCTPYMeHTa A4N1A CO34aHUA MEeHTa/IbHbIX KapT.
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MpuMep YacTM MEHTA/IbHOM KapTbl:

Cepae4YHO-COCYANCTaA CUCcTeMa

nyLEeBog

HeAyAOUYHO-KMILEYHBIA TPAKT

KMLLEYHMNK

KpuTepuun oueHnBaHMA MEHTAIbHOWN KapTbl:
«5» - 8-9 6annos.; «4» - 7 6annos.; «3» - 5 6annos

ABEHAOLATMNEPCTHAA KMLLKA

3 6anna 2 6anna 1 6ann
CopepikaHue NHdopmauyma NHdopmauyma NHdopmayma
npeacTaB/ieHa B npeAcTaB/ieHa, HO npeAcTaBneHa
nosHom obbeme MMETCA HETOYHOCTM | YaCTUYHO
paduueckoe MHorocTyneH4aTas MHorocTyneHyaTas MpocToi «nayyok»
odopmneHmne KapTbl | KapTa c gobaBneHnem | KapTta

KapTUHOK, 3HAKOB.
Ucnonb3osaHue
pPa3HbIX LBETOB Ha
onpeaeneHHbIX
BETBAX.

JleKcuko-
rpammaruyeckoe
odopmneHune

KapTa He cogeput
OWKNBOK M oneYyaToK

KapTta He cogeput
rpy6bix
rPamMMaTUYECKNX
OLWNBOK MK
OnevyaTokK, KoTopble
6bl oTBNEKANN
BHMMaHMWe ynTaTens
OT coAeprKaHuA

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

TPYAHO
BOCNPUHUMAETCA

4. PaspaboTKa rnoccapms

Ha3saHue Tembl

OcHOBHble MOHATUA FTEHETUKM

Pe3ynbtaT 06yyeHusa no teme

OnucebliBaTb 3dKOHOMEPHOCTU HacneaCTBEHHOCTUN U
M3MEHYNBOCTU

O6wme KomneTeHUUH

OK 02
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‘DOpMyI’IMpOBKa 3aAdHunA: COCTaBbTe rnoccapmﬁ conpegeneHnamm no teme ”"OCHOBHbIe
NOHATUA I'eHeTMKa”, Mcnonb3ya matepumanbl l'IeKLI,M[;i, y‘-le6HMKM, cnosapwu.

MpumepHbIA NepeyeHb TEPMUHOB:
AnbTepHaTUBHbIE NPU3HAKM
AnnenbHble reHol
HeannenbHble reHbl
JOMUWHAHTHbIM NpU3HaK
PeuLieccrBHbIN NpU3HaK
FOMO3UrOTHbI OPraHN3m
[eTepo3nroTHbIM OPraHn3m
feHoTun

®eHoTmn

OurnbpuaHoe ckpelunBaHme
Yucraa AmHma

Mbpua

HacnepctBeHHOCTb
M3meHYnBoCTb



2.1.2. 3apaHuA, HanpasneHHble Ha dopmupoBaHUE WUAU NPOBEPKY

3HaHUU
1. ®poHTanbHbIN ONPOC
HassaHue Tembl NcTopuna aBoNOLMOHHOIO y4eHUs

XapaKTepu3oBaTb NPeanocbi/IKU U ABUMKYLLNE CUJbI

Pe3synbTtat 06yyeHus no teme
BO3HWKHOBEHMA MHOroobpasuna Bnaos

O6wue KomneTeHUUM OK 02, 0K 04

MpumepHbIN nepeyeHb BONPOCOB K PPOHTAIbHOMY Onpocy
KakoBbl cuibHble 1 cnabble CTOPOHbI CUCTEMbI OpraHnyeckoro mupa K. JinHHea?
CoopmynnpyiiTe OCHOBHbIE NONOXKEHUA 3BONOLMOHHOM Teopun XK. b. Jlamapka.
MepeyncanTe NpeanocbIIKM BO3HUKHOBEHUS AapPBMHU3MA
MepeyncanTe OCHOBHbIE MONOKEHUA CUHTETUYECKOWN TEOPUM IBONOLMMU

PwnNPE

KpuTepun oueHmnBaHuA:

«5» - OTBET NONHbIN, pa3BepHyTbIN

«4» - OTBET A0CTAaTOYHO NO/IHbIA, HO €CTb HETOYHOCTH
«3» - OTBET KPATKNUt Uan ¢ rpybbimn ownbKamm

«2» - OTBET HEBEPHbIW UAN OTCYTCTBYET

2. MoaroToBKa YCTHbIX COO6LEHUI C Npe3eHTauuen

Ha3saHue Tembl eHeTnKa yenoBekKa

OnucbiBaTb 3dKOHOMEPHOCTU HacneaCTBEHHOCTU U
M3MEHYNBOCTU
OI'Ipe,CI,eI'IﬂTb BO3MOXHO€ BO3HUKHOBEHWNE
HacneaCcrtBeHHbIX NPU3HAKOB

Pe3ynbTat 06yyeHua no teme

O6Lwue KomneTeHUUn OK 01, OK 02

dopmynupoBKa 3agaHUA: NOArOTOBLTE YCTHOE COObLLEHME U NPEe3eHTaLNIo 06 ogHOM
HacneaCcTBeHHOM 3abos1eBaHMM U3 NepedHa. PaboTa BbiNoNHAETCA B Napax. B cTpykType
coobuieHnsa 1 npeseHTauMm Heobxo4MMO OTPaA3UTD:
1. HasBaHwue 3aboneBaHuA
2. Tunusaums 3aboneBaHUA
a. A)reHomHoe / reHHoe / nosnreHHoe / XxpOMOCOMHOe
b. B)ayTocomHO-AOMWHaHTHOE / ayTOCOMHO-peLeccnsHoe / cuenseHHoe ¢
nosom
3. CywWHOCTb MyTaLMu (Ha KNETOYHOM YPOBHE)
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N ow s

ok wWwNPRE

KnnHunyeckune npoasneHma sabonesaHua
YacToTa BCTpeYaeMocCTH
AunarHoctmka

NcTOYHUKM nHbOpMaumu.

MpumepHbIN NepeyeHb HacneACTBEHHbIX 3a6oneBaHUA YenoBeka
7. CuHgpom DaBapaca,

CuHApOM SHrenbmaHa
MykoBsucumaos

CuHgpom MupcoHa
CuHgpom [ayHa,
Cungpom KnanHdenbTepa,
CuHapom LLepewescKoro-
TepHepa,

YeK-nUCT ana oueHKU npeseHTauum

OueHUTe Npe3eHTaLMIO MO CeAYHLWMM KPUTEPUAM:

8. CMHOPOM «KOLAYbero Kpuka»
9. CepnoBMAHOKAETOYHAA aHEMUA

10. HenpodunbpomaTtos
11. JanbTOHM3M

12. Temodunusa

13. deHnnKeTOHYPUA

dnemMeHTbl coaepKaHna

Hanuune

OTtcyTtcTBME

1. TUTyNbHbIM cnang,

1.1 Ha3BaHue 3aboneBaHus

1.2 | CBegeHuMa ob aBTopax

2. JaHa nonHas TMnu3aums 3abonesaHuaA

3. MNoKa3saHa CyWHOCTb MyTaLum

4, OnucaHbl KNIMHUYECKME NpoABAEHUA
3abonesaHus

5. YKa3aHa 4acToTa BCTPeYaemocCTb

6. OnucaHa gnarHocTuKa

7. YKaszaHbl UICTOYHMKKN UHPOpMaLmn

8. CobntogeHne eAnHOro CTUNA Npe3eHTaumm

9. MaTtepuan 6bin UHTepeceH

10 MaTtepuan 6bin noneseH

LLikana nepeBoaa 6annos 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.




B uenax nsberkaHue NOBTOPEHNA TEM I'IpG3€HT3LI,Mﬁ, npenoaasaTtesito peKoOMeHAYETCA
pacnpenenntb KOHKPETHbIE TEMbI CpeEAU Tpynn yHalNXCA.

3. OuyeHmnBaemas AUCKyccua

HasBaHue Tembl Emocd)epa - rnobanbHas aKON0OrMyeckan cuctema

OnucbIBaTb CBA3b MEXKAY OPraHU3MOM U Cpeaoin ero
Pe3synbTtat 06yyeHus no reme obuTaHua
YCTaHaBAMBATL CBA3b MeXAY CTPYKTypamu buocdepsl

O6wue KomneTeHUUM OK 01, OK 02, OK 07

MpumepHbIA NepeyeHb BONPOCOB K OL,eHUBAEMOW AUCKYCCUM

1. TnobanbHoe notenneHune: mud UAM peanbHOCTb? YTO Bam M3BECTHO O AaHHOM
ABNeHUM? Kakme daKTbl CyLLEeCTBOBAaHMUA UKW OTCYTCTBUA rNob6anbHOro notenneHuns
BaM U3BECTHbI?

2. O6bAcHUTe, Kakne GaKTopbl OrPaHMUYMBAIOT PACNPOCTPAHEHME KU3HU B aTMOChepe,
nutocdepe, rmgpocdepe.

3. KaK MOXKHO OxapaKTep130oBaTb UCTOPUYECKME N3MEHEHWA POJIM Ye/I0BEKA B
buocoepe?

4. Bu4yéM COCTOMUT LLeHHOCTb 0XpaHbl bMopasHoobpasnsa? YTo NPMBOAUT K COKPALLEHMIO
6uonornyeckoro pasHoobpasma? MNoyemy AnA YeNOBEYECTBA BAXKHO HE JONYCTUTb
obenHeHns BUopasHoobpasns?

Kputepuu oueHnBaHua:

«5» — AKTMBHOE yyacTMe B AOMCKYCCUW. BbiCKasbiBaHME COOTBETCTBYET 3a4aHHOW Teme,
XapaKTepusyeTcs BbICOKOW WMHPOPMATMBHOCTBIO U OPUIMHANBHOCTbIO,  APryMEHTbI
noAaKkpensieHbl ybegmutenbHbIMU NpUMepPaMm.

«4» - [loCTaTOYHO aKTMBHOE y4yacTMe B AWUCKyccuu. [lonycKkaeTcss He3HauuTesnbHoe
OTK/IOHEHME OT TeMbl [AUCKYCCUMU. BbiCKasbiBaHME HOCUT OTYaCTM  TPUBMA/IbHBIN,
NOBEPXHOCTHbIM XapakTep. He Bce aprymeHTbl NOAKPENAEHbl NPUMepPamu.

«3» — T[laccMBHOe y4yacTMe B [AWCKYCCUU. BbiCKasblBaHME XapaKTepusyeTcs HU3KOM
NHPOPMATUBHOCTbIO, CTEPEOTUMNHOCTbLIO, HE OTPaXKaeT NOJIHOMO MOHUMAaHWA TEMbI ANCKYCCUN.
AprymeHTbl chopmynmpoBaHbl abcTpaKkTHO. MpMmepbl OTCYTCTBYIOT.

«2» - MaccMBHOE y4acTue B AMCKYCCUW. BbiCKasbiBaHME He COOTBETCTBYET 3a4aHHOW Teme,
OTCYTCTBYIOT apryMeHTbl B M0JIb3y KaKON-1M60 TOUKM 3peHMA.

[ononHutenbHble cBeAeHUA ANA Nnpenoaasatens.

[nckyccnio moaepupyet npenogasaTtenb. B Hayane ANCKyccMM OH 3a4aeT CayLwaTenam
HECKONIbKO KHOYEBbIX OCTPbIX BONPOCOB, NOBYKAasA UX BCTYNUTb B 0bcyKaeHue. anee
NOCTENEHHO B XO4€e AMCKYCCUM 0BCyKAatoTCA BCe NMOCTaB/AEHHbIE BOMPOChI, YYaCTHUKM
BbICKa3bIBalOT CBOE MHEHME.

4. O6¢cyxkaeHune Nno BONpocam NIeKumumu
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Ha3saHue Tembl

MU3HEHHbIN UMKA KNeTkn. Mutos. Meitos

Pe3synbTtat 06yyeHus no reme

XapaKTepM3OBaTb YKU3HEHHDbIN UNKN KNETKU

O6wue KomneTeHUUU

OK 02, 0K 04

MpumepHbIA NepeyeHb BONPOCOB ANa 06cyXaeHUua

uhwWwnN e

5. Tect

Kakune nameHeHMA B KNeTKe NpeaLIecTBYOT AeNeHN0?
OxapakTepusyiTe pa3bl MMTO3a M KPATKO PaCCKaXKUTE, KaK MPOUCXOANT 3TOT NpoLecc.
B yem 3akntoyaeTca bnonornyeckoe sHa4eHne MnTo3a’?
Yem meino3 oTiM4aeTcs oT MMTO3a”?

B yem 3akntoyaeTca buonormyeckoe saHavyeHme menosa’?

Ha3saHue Tembl

B3anmogencrame reHoB

Pe3ynbTat 06yyeHna no teme

OnucbIBaTb 3aKOHOMEPHOCTU Hac/1eACTBEHHOCTU U
N3MEHYMBOCTH
OnpenenaTb BEPOATHOCTb BO3HUKHOBEHMA
HacNeACTBEHHbIX MPU3HAKOB NPU PasINYHbIX
B3aMMOJEeNCTBUAX reHOoB

O6wue KomnetTeHUUU

OK 01, OK 02

I'Ipumep TecTtoBoro 3agaHuAa

1. K B3aMMoAeNCTBUAM annebHbIX FeHOB He OTHOCAT:
1) anucTas, noanmepuio, MoauduLmpylollee AencTBmne reHos
2) Koonepaumio, MHOXECTBEHHbIN annenmsm
3) cBEPXAOMUHUPOBAHME, KOMMNEMEHTapHOCTb
4) KOAOMUHUPOBAHME, MPOMENKYTOYHOE AOMUHUPOBAHMNE

2. lposBneHne y reTeposnroT MNPU3HAKOB,

HabnrogaeTca npu:

1) cBEpPXAOMUHMPOBAHUM
2) anucTase

3) KOAOMUHUPOBAHUM

4) onumepumn

3. HacnepoBaHwe 4eTBEPTOM FPyMMbl KPOBU OTHOCAT K TUMY B3aUMOZENCTBUS:

1) KoAOMUHMPOBaAHME
2) cBEPXAOMMHUPOBaAHME
3) nonHoe AOMUHMPOBaAHKNE

4) npoMeXKyTOYHOE AOMUHUPOBAHUE

AeTEPMUHUNPYEMDBIX OBYMA annenamu
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4. HacnepoBaHue LWWHLLIMAMIOBOM 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. MNossneHne HoBOOOpPA3OBaHMI MNPWU COBMECTHOM [AEWUCTBUMM ABYX AOMMUMHAHTHbIX
HeannenbHbIX TEeHOB, KOrga B FOMO3MIOTHOM MAM B TeTepO3UroTHOM COCTOSIHUM
pa3BMBaeTCcA HOBbIN NPU3HAK, HabtogaeTca Npu:

1) KomnnemeHTapHOCTH

2) koonepauyum

3) NOAHOM AOMWHUPOBAHUM

4) pecTBUM reHoB-MoANPUKATOPOB

6. Ecnn oguMH AOMUHAHTHbBIN reH NoAaBAAeT AeNcTBME APYroro 4OMUHAHTHOIO reHa, To

- 3TO NpuMep:

1) peueccmBHOro anucTasa

2) nonnmepum

3) 4LOMMHAHTHOrO 3NKUCTasa

4) MHOXXEeCTBEHHOTIO annennsma

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

2.1.3. 3apgaHuAa, HanpasaeHHble Ha pOopMMpPOBaHME YMEHUWU U HABbIKOB
1. NabopatopHas paboTa

Mpn  u3yyeHun  gucumnavHel  “Buonorma”  NpeaycMOTPEHO  BbINOJHEHMUe
nabopaTtopHbIX paborT:

Tema 1.3. BuonormMuecku BaxkHble XMMUUYECKue coeguHeHua: JlabopatopHad paboTa
“OnpepeneHne ButamuHa C B npoaykTax nutaHus”; JlabopaTtopHas pabota «'mapodunbHo-
rmapodobHble CBOMCTBA AMMNA0BY.

Tema 1.4. CTpyKTypHO-PYHKUMOHANbHAA OpraHuM3auma KieTok: JlabopaTopHasn
pabota «CTpoeHMe KNeTKM (pacTeHus, XHKMBOTHble, TPUObI) M KNETOYHbIE BKAOYEHUSA
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(Kpaxman, KapoOTMHOMAbI, XJIOPONAACTbl, XpomonaacTbl)»; JlabopatopHas paboTa
«MpoHMLaeMocTb MeMbpaHbl (N1a3mMonn3, Aenaa3smonns)».

Tema 4.5. BavaHue coumanbHO-3KONOrMYEeCKMX GaKTOPOB HA 340pOBbe YeNoBeKa:
NTabopaTopHaa paboTa Ha BbIOOpP: «YMcTBeHHas paboTtocnocobHocTb» uAM «BaunsHue
abuoTnyeckmx GaKTOpOB Ha YesloBeKa (HU3KME 1 BbICOKME TEMMNEPATYPbI)»

Tema 6.1. OCHOBHble MeToAbl 6UO3KONOrMYECKUX UCCnea0BaHUNA

NabopaTtopHasa paboTta Ha BbIGOp MO MMHM rpynnam: «BanaHMe TemnepaTypbl Ha
pocTa 1 GM3NONOTNYECKYHO aKTUBHOCTb A POXKKEBbIX KNETOK»; «BanaHue yrnesosoB Ha pocTa
N GU3NONOTNYECKYHO aKTUBHOCTb APOXKKEBbIX KNETOK»; «CoyeTaHHOEe BAUAHUE TeMMNEePATYpPbl
M YrNeBoAoB Ha PocTa U GU3NONOTUYECKYHO aKTUBHOCTb APOKKEBbIX KNETOK»

O6opygoBaHue nabopatopum M pabounmx mect nabopaTropum: MUKPOCKOMbI,
CeKyHAOMep, TOHOMeTp, NabopatopHaa nocyaa (NpobupKu, nNoacTaBKU Ans NPobUPOK,
NMUHLUETbI, NECOK, CTYNKM C MecTUKamu, npeameTHbie U MOKPOBHbIE CTEKNA, CTEK/AHHble
MajsiodkK, MnpenapoBasbHble UMb, ¢GUAbTPpoBanbHaa 6Oymara (candeTku), CcTakaHbl)
rMNEepPTOHUYECKUI pacTBOp xnopuaa HatpuaA, 3%-Hblii pacTBOp MNepoKcuaa BOA0pPOAa,
pacTBOp MoAa B MOAUCTOM Kanuu, rNNLEPUH, KNybHM KapTodensa, NNCT 3104en KaHaaCcKoM,
nnofd psAbuHbl 06bIKHOBEHHOM (PABGUHBLI MM TOMaTa), IYK penyaTblii, pa3BedeHHble B BoAe
APOXKKM).

Mpuseaem npumep nabopaTopHoM paboThbl

HasBaHue Tembl CTpYyKTYypHO-PYHKLUMOHANbHAA OpraHM3aLma KNeTok

PasnnyaTh cywecTBeHHbIe NPU3HAKM CTPOEHUSA KNETOK
OPraHM3MOB PasHbIX LAPCTB }KUBOM NpUpPOAabI
MpoBoAnTb HabNtOAEHME KNETOUYHbIX CTPYKTYP U UX
N3MEHEHMI C MOMOLLbIO MMKPOCKONa

Pe3synbTtat 06y4yeHusa no teme

O6uwme KomneTeHUUHU OK 01, OK 02, OK 04

NabopaTtopHan paboTa «CTpoeHMe pacTUTENIbHOM, XKMBOTHOW, FPUBHOMN KNETKM»

Llenb paboTbl: 3aKpPENUTb YMEHME rOTOBUTL MUKPOMpPenapaTbl M paccMaTpMBaTb UX NOA,
MWKPOCKOMNOM, HaX0ANTb 0COBEHHOCTU CTPOEHUSA KNETOK Pa3/IMYHbIX OPraHU3MOoB,
CPaBHUBATbL UX MeXay cObou.

1.Bonpocbl Ana gonycka K 1abopaTopHon paborTe.

1. HazoBMTE OCHOBHbIE YaCTM MMUKPOCKOMNA M ONULWINTE UX PYHKLUM.
2. Y70 TaKOE NpeAMETHOE M NOKPOBHOE CTeKNa? [ YEro OHU HYKHbI?
3. MNepeyncanTe OCHOBHbIE NpaBuaa PaboTbl C MMKPOCKOMNOM.

2.[lpoBeaeHmne onbITOB

O6opynoBaHue 1 nocyaa Matepuanbl U peakTuBbI

1. MuKpockonbl 1.Bopa
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2. npeﬁ,MeTHble M NMOKPOBHbIE CTEKNA

2. Pa3BeZieHHble B BOAE APONKKU

3. CteknAHHbIe NaNI0YKM

3. lyk penyaTbi

4. CtaKaHbl

5. dunbTpoBanbHan bymara (candeTka)

6. CTepuabHbIN WNaTenb

Anroputm nposegeHuaA paboTobl

Bonpocbl 1 3agaHuA

e 1. U3yueHue CTPOEHUA PACTUTENIbHOIA

KNeTKU

Yelwyun NYKOBULbl TOHKYIO NAEHKY — anNnaepmy;
1.2. NMomecTuTb KycoYeK anmaepmbl Ha
npeameTHOEe CTEK/I0 B Kan/ito BOAbl;

1.3. HaKpbITb 06bEKT NOKPOBHbIM
CTEKNOM;

1.4. PaccmoTpeTb KETKM annaepmbl Nog,
Pa3/InyHbIM yBEIMYEHNEM MUKPOCKONA

1.1. CHATb C BHYTPEHHEN NOBEPXHOCTN MACUCTOM

Onpeaennte Gopmy KNETOK,
Hangute agpo, Bakyosin, 060104Ky
KNEeTKu.

3apucyiiTe HECKOIbKO KNETOK
anuaepmbl, 0603Ha4YMB Ha
PUCYHKEe: uMTonnasmy, aapo,
BaKyo/M, 000/104KY K/IETKM

2. U3yuyeHune CTpoeHUsA KUBOTHOM KNETKKU

2.1. MNpoBecTn CTePUNbHbIM LUMATENEM C IETKUM
Ha*MMOM MO HEBY NN NO AecHam;

2.2. HaHeCTn KanenbKy CAKOHbI Ha NpeameTHoe
CTEK/I0 N HAKPbITb €e MOKPOBHbIM CTEK/IOM;

2.3. PaccmoTpeTb npenapat npu 601bwom
YBE/IMYEHUN C MPUKPLITOM Anadparmoi
KOHAEeHcaTopa.

PaccMoTpuTe Ha KOHUYMKE LinaTens B
KanesibKe C/tOHbI CNYLLLEHHbIE KNETKM
anuTenus

PaccmoTpuTe Ha npenapaTte oTAe/bHble
KPYNHbIE NJ0CKME KNETKN HENPaBUIbHOM
dopmbl. BonblIas 4acTb KNETOK MeEPTBbIE,
NO3TOMY B HUX XOPOLLO 3aMETHO AAPO.
3apucyiiTe HECKO/IbKO KNETOK,
0603HaybTe AAPO M LUTONNA3MY.

3. U3yueHue CTPOEHUA KNEeTKU QPOXKIKeNn
(rpmbbi)

3.1. MomecTUTb CTEKNAHHOM NasIo4YKOM Kanto
pacTBoOpa C POXK}KaMU Ha NpeaMeTHOE CTEK/O;

N3/TULWKK }KUOKOCTU, YAANNUTE €€ C MOMOLLbIO
dunbTpoBaNbHOM Bymaru (candeTku);
3.3. PaccmoTpeTb npenapat noA MUKPOCKONOM

3.2. HaKpbITb ee NOKpOBHbIM cTeKNoM. Ecnm ecTb

Hangute apoxKKeBYyHO KNETKY,
paccmoTpeTb ee Gopmy U OTAENbHbIE
yacTtu.

3apucyinTe HECKONBbKO KNETOK, caenamnte
noanucw.

MTorosas KOHTPO/IbHaA YacTb 1a6opaTopHOU paboTbi (BbINONHUTbL NUCbMEHHO):

1. W3 KakMX OCHOBHbIX YacTel cocTouT Ntobasa KneTka?
2. Y70 06LErO UMEETCA B CTPOEHUM PACTUTENBHOM U XKUBOTHOM KNETOK?

3. Yem pasnnyatloTCA 3TU KNETKU?
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4. Yem 0b6BbACHUTb, YTO, BYAYUM YCTPOEHHBIMM NO €AUHOMY MNIaHY, KNETKU BeCbMa
pa3Hoob6pa3Hbl No popme 1 pasmepam?
2. MPaKTUKO-OpUEHTUPOBAHHDbIE pacyeTHble 3aAaHunA

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

OnucbIBaTb CBA3b MEXKAY OPraHU3MOM U CPeo ero
Pe3synbTtat 06yyeHus no teme obuTaHua
YCTaHaBAMBATL CBA3b CTPYKTYPbI M CBOMCTB 3KOCUCTEM

O6wue KomneTeHUUn OK 01, OK 02, OK 07

HasBaHue 3a4aHuA: PacueT cpoKa ucuepnaHua NpUpoaHbIX pecypcos

dabyna: Pa3BuTMe YenoBeyeckoro obLiecTBa HEBO3MOXKHO 6e3 B3aMMOAENCTBUSA C
npupoaon. 1o HEKOTOPOro BPEMEHW OTPULLATENbHbIE NOCNEACTBUA XO3AUCTBEHHON U UHOM
[eATeNbHOCTU  4YeNoBeKa KOMMEHCUMPOBaNM CMOCOBHOCTbIO MNPUPOAHbLIX CUCTEM K
CaMOBOCCTaHOBNAEHMIO. HO K cepeauHe [ABaAuaToro CTONETMA CUTyauus M3MEHMNAch:
OKpY)Kalolan npupoaHas cpena Y)Ke He B COCTOSHUM KOMMEHCMPOBATb MOJIHOCTbIO
nocneacTBmsa BO3AEWCTBMA POCTa UYMCAEHHOCTM NO4eN M paclumpeHus Npou3BOACTBA.
3arpAsHeHbl BOAa, BO34YX, PAacTEHMSA, BbINaAAOT KUCNOTHbIE A0MAN, 3P03MA BbIBOAUT MNOYBbI
M CeNbCKOXO3AWCTBEHHOrO 060pPOTa, MONSAPHbIE NbAbl TalOT U3-3a MOTEN/IeHUA KaumaTa,
McYesalT MHOTMEe BUAbl KMBOTHbLIX M PacTEHUIA, HaceneHue npuobpeTaeT XPOHUYecKue
3a60/1eBaHMA, PacTET cMepTHOCTb. CylecTBytolMe celvyac MHTEHCUBHOCTb aHTPOMNOreHHOro
BO3AENCTBMA BEAET Hallly NAaHETY K UCTOLLLEHWUIO U Aerpaaalumm.

3apaHue: OueHUTE CPOK McHepnaHua NPUPOAHOro pecypca, ecin U3BECTeH YPOBEHb
A06bluM pecypca B TEKyWem rogy, a notpebneHne pecypcos B nocneaytouwme rogbl byaer
BO3pacTaTb C 3a[aHHOM CKOPOCTbIO NPUPOCTa eXKerogHoro notpebneHma. Kakoi npMpoaHbIii
pecypc MMeeT CaMblii AONTUIN CPOK MCYEPNAEMOCTU U KaKOW — HAUMEHbLINIA?

NHopmayma, Heobxogmmana onsa peweHus:

Tabanua 1
Pecypc 3anac pecypca Q, Jobblua pecypca q, Mpupoct o6bema
MApA. T Mmapa T /rog, notpebnaeHuns pecypca
TP, % B roa
KameHHbI yronb 6800 3,9 2
MpupoAaHbIn ra3 280 1,7 1,5
HedTb 250 3,5 2
HKeneso 12000 0,79 2,5
docoop 40 0,023 1,8
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Megapb 0,60 0,008 1,7
LnHk 0,24 0,006 1,3
CBuHel, 0,15 0,004 2,2
ANIOMUHNIT 12 0,016 1,6
YpaH 300 0,2 2

[na pacyeTa BOCNo/1b30BaTbCA GOPMYNOM CyMMbl YNEHOB PALA FEOMETPUYECKOM Nporpeccum

Q= # (1)

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

NorapuémunpoBaHue BbipaxkeHua gna Q daet cnegyrouwyo Gopmyny ANA pacyeTa CpPoKa
ncyepnaHus pecypca

Q-TP
_ ln(q_100)+1
t= Gy 2
n +100
3. PeweHne 3apav
HasBaHue tembl 33KOHOMepHOCTVI HacnenoBaHMA

OnuncbiBaTb 3aKOHOMEPHOCTU HAaCNeACTBEHHOCTM U
N3MEHYMBOCTH
Pe3ynbrat 06yueHua no teme OnpenenaTtb BEPOATHOCTb BO3HUKHOBEHMUA
HacNeACTBEHHbIX MPU3HAKOB NP MOHO-, K-,
NOANTMBPUAHOM U aHANN3UPYIOLLLEM CKPELLMBAHUK

O6wme KomneTeHUUU OK 02, OK 04

dopmynnpoBKa 3a4aHMA: pelnTe 3a4a4m, COCTaBMB CXEMbI CKPeLLMBaHNA

3apaHune asnaeTcA NPodeccMoHaNbHO-OPUEHTUPOBAHHbLIM. 3a4a4M A1A CTYAEHTOB
noabupatoTca B COOTBETCTBUM C OOBEKTOM WM3ydeHua “PacteHns”, “HMuBoTHble” wau
“Yenosek”.
Mpumep 3agady AN CTy4eHToB, obydalowmecs npodeccun/cneumanbHOCTU
CBsI3aHHOM C 06beKTOM M3yyeHuna “Yenosek”:
3apgava 1. Y yenoseka anbbUHM3M M CNOCOOHOCTb NPENMYLLLECTBEHHO B/1AAETb 1EBOW
PYKOM — peueccuMBHble MPU3HAKKW, Hacnepyowmeca He3aBUCMMO. KaKoBbl reHOTUMbI
poauTenen ¢ HOPManbHOW NUIMEHTaLMEN U BNALEIOLMNX NPABOM PYKOM, ECNN Y HUX POAMUNCA
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pebeHOoK anbbunHOC 1 neswa?

3apayva 2. Y yenoBeKa NpaBoOpPYyKOCTb JOMUHMPYET Had NeBOPYKOCTbIO, KapernasocTb
Hag ronybornasoctbto. Fonybornasblii nNpaBlla »KEHWUACA Ha Kapernason npaswe. Y HUX
poaunoch ABOe AeTeil — Kapernasblit neslwa M ronybornasbin npaswa. OT BToporo 6paka
3TOr0 K€ MYXKUYMHblI C Kapernason npaBlOA poOAUNOCL AEBATb Kapernasblx geTten,
OKas3aBLMXCcA Npaswamm. Onpenenntb reHOTUMNbI MYXKUYMHbBI U 06ENX KEHLLUUH.

3agava 3. Y Metn n Cawm Kapwue rnasa, a y ux cectpbl Mawm — ronybble. Mama aTux
AeTel ronybornasasn, XxoTa ee poaAUTENIN UMeNU Kapue rnasa. Kako npusHak 4OMUHUPYET?
Kako# ugeT rnas y nanbi? Hanuwmte reHOTUNbl BCEX NEPEYUCNEHHbIX TNL,

Kputepun oueHmnsaHma

“5” - BCe OTBETbl BEPHbI

“4” - ponyuieHa oaHa owmnbKa

“3” - ponyuieHbl 2 OWNGKK

“2” ponyuieHbl 3 n 6onee oWMBOK MM paboTa He BbINOJIHEHA

4. KeiAc Ha aHanu3 nupopmauumn

HasBaHue Tembl brnoTtexHonornm B megmuumnHe v d)aplv\au,mm

AHaJ'IM3MpOBaTb 3TUYECKNE aCneKkTbl COBPEMEHHDbIX
Pe3ynb'ra'r OGV‘IGHMH no reme MCCJ’Ie,CI'OBaHVIl‘;I B 061acTn GBUoTeEXHONOIMMU U
reHeTUYEeCKUX TEXHONOMMI

O6wue KomneTeHUUH OK01,0K02,0K04

Kelcbl MCNOAIb3YOTCA B KaYecTBE OL,EHOYHOro MeponpuATUA B pasgene 5 “bruonorus
B KU3HWN”, KOTOPbLIN ABNAETCA NPUKNAAHBIM MOAYNEM U COCTOUT M3 ABYX YacTen. Tema 5.17
“BNOTEXHOIOMMN B KU3HU KaXKA0ro” nsyyatoTca He3aBMCcUMMo oT npodeccuii/cneymanbHocTein
obyvatowmxca, Tema 2 saBaseTcA NPopecCMOHaNbHO HanpaBleHHOM M noabupatoTca B
3aBMCMMOCTM 1 NpodeccMoHanbHOW HanpaBAEeHHOCTM.

Mpueeaem npumep Kenca Kk Teme 5.2.1. “BUoTEXHONOTMM B MeguUnHe 1 dapmaunmn”

®opmynnpoBKa 3aaHuA:

bnotexHonorma — KOMMJIEKCHAA HayKa, Hanpas/ieHHasA Ha noJiydeHune ueneBoro
npoAaykKta, C NOMOLbKO 61Moob6beKTOB MVIKpO6HOI'O, pacTtnTenbHOro " XMBOTHOTO
NPpoUCXoxXaeHuma.

MeauunHcKaa BoTexHONOrMA — 0TPac/b, Le/ib KOTOPOM CO34aHNE AUATHOCTUYECKUX,
NPodUNAKTUYECKUX U NedebHbIX NpenapaTtos, OHa M3y4YaeT BO3MOMKHOCTU MCMONb30BaHUA
MWKPOOPraHM3MOB, ANA NONYYEHUA aMUHOKMUCIOT, BUTAMUHOB, GepMeHTOB, aHTMONOTUKOB,
OPraHUYeCKUX KUCNOT.

CaxapHbii gnabet — 370 3aboneBaHne obmeHa BeLLecTs, NP KOTOPOM B OpraHn3me
He XBaTaeT MHCY/IMHA, @ B KPOBW MOBbILAETCA cofepKaHue caxapa. CoaepikaHue caxapa B
KpOBM HeobxoaMmo ANA HOpManbHOro (GYyHKUMOHMPOBAHMA KAETOK. WHCYAWH, KOTopblii
BblpabaTbiBaeT NOAXKeNyA0YHasA Kenesa, obecneuymBaeT NPOHNUKHOBEHWE [/IHOKO3bl B KNETKK,
HO MHOraa npoucxogut cboit BbIpabOTKM MHCYAMHA U KNeTKa He nosiydyaeT Heobxoammoro
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NUTaHWUA, a Ccaxap HaKanAMBaeTcA B KPOBU. ITO MPMBOAMUT K BO3HUMKHOBEHWIO CaxapHOro
AnabeTta pasHbIX TUMNOB, OAUH M3 KOTOPbIX ABNAAETCA MHCY/IMHO3aBUCUMbIM. [py Takom Tune
caxapHoro avabeta 3a60neBLMIA AONKEH BCIO XU3Hb BBOAUTb CeHE MHBEKLMU UHCYNHA.

Mo AaHHbIM cTaTUCTUKK, B 2014 r. KonnuyectBo 60MbHbIX CaxapHbiM AnabeToB B
Poccuiickoli depepaumm coctaBuno 387 MAH YenoseK. 1o HEKOTOPLIM AaHHbIM 3Ta uudpa
Karkabli rog, ysenmumnsaeTtca Ha 5%.

3agaHuve: HanguTe U NPOaHaNM3MPYWTE pPas/IMYHble WCTOYHMKU MHOopmauun
(Hay4Han 1 yuebHO-Hay4YHasa nMTepaTypa, CPeacTBa MaccoBo MHPopmauun, ceTb UHTepHeT
n apyrve) no teme Kelica. OTBeTbTe Ha BONPOC Ha OCHOBE HaMAEeHHbIX AaHHbIX: C Yem cBA3aH
pocT 3a601€BaEMOCTN CaxapHbIM AMAabeTOM cpeau B3POC/IOr0 HAce/lieHUA U OMOJIOXKEHUe
3aboneBaHna? Kakune mepbl NPOPUAAKTUKM caxapHoOro gvabeta MOXKHO peann3oBaTtb B
NOBCEAHEBHOM XM3HWM KaxKAoMy M3 Hac? Kak pa3BuMBasoCb MPOM3BOACTBO MHCY/IMHA U C
KaKMMM 3TUYECKMMU HOPMAMU NMPU 3TOM CTaNIKUBAJIUCh YUYEHble?

MoaroToBbTe yCTHOE COODOLLEHNE C MPE3EeHTaLMEN, B KOTOPOM HEOOXOAMMO OTPA3UT:

1. CaxapHbili AnabeT — NPUYMHbLI, CUMNTOMbI, IMATHOCTUKA U JIeYEHUE;

2. PacnpocTpaHeHHOCTb CaxapHoro auvabeTta cpean HaceneHws CBOEero perMoHa 3a
nocnegHue TpW roAa, NPOAHANM3MPOBAB HayyHble Myb/AMKauMM U CTaTUCTUYECKYIO
OTYETHOCTb (B TOM Umncne otyeTbl [OCYyAapCTBEHHOIO PeecTpa caxapHoro anabera);

3. PacnpocTtpaHeHHOCTb caxapHoro auabeta cpeau HaceneHus Poccuiickom
depepaumm 3a nocnegHuMe TpU roga, NPOaHA/NM3MPOBAB  Hay4yHble Nyb6AMKAUMK WU
CTAaTUCTMYECKYIO OTYETHOCTb (B TOM uymcne oTyeTbl [OCYyAapCTBEHHOrO peecTpa CaxapHoro
Anabera);

4. Mpeanonaraemble NPUYNHbI U3MEHEHUA 3a60/1€BaeMOCTM caxapHbiM anabeTom u
nx obocHoBaHMe;

5. Bo3mMOMKHble NPpodUNaKTUYECKME MEPONPUATHUS;

4. MeToabl NONYYEHUA UHCYNNHA;

5. OTpasunTe 3TUYECKMe acneKTbl UCNONb30BaHUA BUMOTEXHONOMMA NPU NPOU3BOACTBE
WMHCYNHA.

[ns co3aaHms KauyecTBEHHOM Npe3eHTauum Heobxoammo cobaoaaTtb pag,
TpeboBaHW:

Obuwume 1. MMpe3eHTauma AOMKHA HAYMHATLCA C TUTY/IBHOTO CNaiiaa, rae

TpeboBaHun YKa3blBaeTcs TeMa, cBeZeHuaA 06 aBTope 1 T.n.

2. Ha cnaiigax Heob6xo4MMO pasMelLaTb TO/IbKO TE3UChI, KNoYEBbIe
CNoBa, rpaduyeckme matepmansl (CXembl, PUCYHKK, Tabanubl, poTo
uT.m).

3. WUcnonb3oBaTtb eAnHbIN CTUNb OPOPMAEHMA.
4. Konun4yecTtBo cnamgoB AO/IKHO ObITb [OCTAaTOYHBIM ANA PACKPbLITUA
TeMbl, HO He bonee 20-TK.
WpundThbl 1. CneayeT ncnonb3oBaTb CTaHAAPTHbIE, WWMPOKO PacnpoCTpaHEHHble
wpndTbl, TakMe Kak Arial, Tahoma, Verdana, Times New Roman,
Calibri v ap.;
2. Pasmep wpudTa ANA 3aro/IOBKOB — He MeHee 24, ana nHbopmaumm

He meHee 18.
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3. He pekomeHayeTca UCNONb30BATb PasHble TUMbI WPUPTOB B OL4HOM
npeseHTauumn.

4. [Ona sblgeneHva uHGopmauuu cnepyetr MUCNONb30BATb KUPHbBIN
WpPNPT, KYPCUB UK NogYEPKUBaAHME.

5. He 3n0ynoTtpebnsaTb NPONUCHbIMKU ByKBaMMU.

doH 1. XenatenbHo NCMONb30BaTb OAHOTOHHbIN GOH HEAPKUX NACTENbHbIX
TOHOB.
2. [Ons ¢oHa npeanoUYTUTENbHbI XO04HbIE TOHA.

Mcnonb3oBaHue 1. Ha ogHOM cnaige peKkomeHAayeTcs MCnonb3oBaTb He 6onee 3-x
uBeta LBEeTOB: 0AWNH Ana GoHa, OAWNH ANA 3ar0/0BKa, OANH ANA TEKCTa.
2. [Ons ¢oHa 1 TEKCTa MCNONb30BaTb KOHTPACTHbIE LBeTa.

MpeacraBneHne 1. PeKomeHAyeTcA MCNONb30BATb KOPOTKME CNOBA U NPeasIorKeHms.

nHdopmaLmm 2. MuUHUMM3MPOBATL KO/IMYecTBo npegnoros, Hapeuun,
npunaratTeNbHbIX.

3. 3aro/sI0BKM A0/XHbI NPMBAEKaTb BHUMAHME ayaUToOpPUN.

O6bem He cTtouT 3anonHATb OAWH cnang cAnWKom 6onbwinm obbemom
MHPOpMauum MHPOPMaLMM: NtOAN MOTYT e4MHOBPEMEHHO 3aNOMHUTL He Bonee Tpex
¢$aKToB, BbIBOAOB, ONpeaeneHunn.

5. Yue6HO-uccnepo0BaTenbCKUil NPOEKT

HasBaHue Tembl broakonormyeckmm IKCNEPUMEHT

MpoBoANTb BUOIKONOTMYECKMI IKCNEPUMEHT
MNaHMpPOBaTb BUOIKONOTMYECKUIA IKCNEPUMEHT
Pe3synbTtaTt 06yyeHusa no teme MHTepnpeTupoBaTb pe3ynbTaTbl NPOBEAEHHOTO
H6MO3KONOrMYECKOro 3KCNEePUMEHTA C UCMONb30BaHMEM

KO/IMYECTBEHHbIX METOL,0B

O6wue KomneTeHUUn OK 01, OK 02, OK 04, OK 07

YyebHo-uccneaoBaTeNlbCKUM MPOEKT ABAAETCA OCHOBHbIM Cnocobom
OLLEHKM pe3ynbTaToB 0byyeHUA, cGOPMUPOBAHHbLIX Y OOyYalOWMXCA B XOA4e
ocBoeHus pasgena 6 “bruoakonormyeckmne nccnegoBaHms”.

Cpeay pas/INYHbIX TEXHONOMMI NPOEKTHoe obyyeHne obnagaet pAgom
NpPenMyLLecTB: nossosifeTr  obyyvatouwiemyca CaMOCTOATENbHO (npwn
KOHCY/NbTaTUBHOM MNoaAepkKe npenogasatensa) AobbiBaTb 3HaHUA, paboTas ¢
MHOTOYNCNEHHBIMU UCTOYHUKAMMN MHOPMaLMK, Npnbopamun n nabopatopHbIM
obopynoBaHMEM, U OA4HOBPEMEHHO B AE€10BOM O6LEHMUN C O4HOTPYNMHUKAMMU
pa3BMBaTb KOMMYHUKATUBHbIE YMEHMA U HABbIKMW.

Ona  yyebHO-nccnenoBaTeENbCKOrO MNPOEKTa B paMKax 6uonorum
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Hanbonee onTMmasbHa rpynnoBasa ¢popma paboTbl Hag NPOEKTOM.

Tembl y4yebHO-UCCNenoBaTENbCKOrO MPOEKTa, NPUBEAEHHbIE HUMKE,
ABNAIOTCA NPUMEPHbBIMU N MOTYT HbITb MOLEPHN3NPOBAHDLI NOA PErMOHANbHbIE
OCOBEHHOCTM WM C y4eTOM MOAy4YaemMoM  yvawmmuca npodeccuen
(cneumanbHOCTbLIO):

MprMmepHble TEMATUKM Y4eBHO-MUCCNea0BaTENLCKOrO NPOEKTa:

1. OueHKa KayecTBa aTMmochepHOro Bo3ayxa

2. OueHKa KayecTBa No4YB MeTo40M PUTOTECTUPOBAHUA

3. OueHKa KayecTBa BOA NOBEPXHOCTHbIX BO4OEMOB Mo
opraHoONeNTUYECKUM U GU3UKO-XMMUYECKMM CBONCTBAM

4. Bnuanwne MAB Ha poCT 1 pa3BUTUE CEMAH BbICLUMX PACTEHWUI

5. BaunAHMe coneBoro 3arpA3HEHNA Ha POCT U Pa3BUTUE CEMAH BbICLLMX
pacTeHun.

CTpyKTypa y4yebHO-uccnenoBaTeNbCKOrO MNPOEKTa BK/AKOYAeT nNATb
OCHOBHbIX 3Tana.

OCHOBHbI€ Warn NepBoro 3Tana BbINOJIHEHMA NpoOeKTa: obocHOBaHMe
aKTyaZIbHOCTU BblOpPaHHOM TeMbl, BbliBNEHWE nNpobaembl MccnenoBaHus,
dbopmynnpoBaHMe rmnoTesbl, NOCTAHOBKA LLe/IN M 33434 UCCen0BaHmA, Bblibop
MeTOA0B MCCnenoBaHuA, Bblbop Touek oTbopa npob Ha TeppuTOopUM
nccneposaHuA,  onpegeneHve  GOpmbl  NpPeAcTaBAEHUMA  pe3y/bTaToB
nccnefoBaHUA, onpesesieHne 3Tanos M COCTaB/IEHUE NNAHA UCCAEA0BaHMA.

BTopoi 3tan BKAo4yaeT B cebAa noarotoBKy Heobxoammowm nocyabl u
mMmaTepuana AnA 3KCNepuMeHTa, NPOBeAEHME SKCNEPUMEHTA, NEPUOIMNYECKYIO
npoBepKa TeyeHMA 3KkcnepumeHTa/ cbop maTtepuana B BblIBpaHHbIX TOYKax
oT60pa npob.

B nepuog TpeTtbero 3Tana nNpoBeAeHMA  BMO3KONOrMYecKoro
nccnefoBaHuA, obyyarowmeca NOAYy4YaloT MepPBUYHbIE SKCMEPUMEHTA/bHbIE
AAHHbIE, MPOBOAAT CTaTUCTUYECKYI0 0O6pPabOTKY NONYYEHHDbIX AAaHHbIX, MPOBOAAT
aHaNN3 Pa3NNYHbIX UCTOYHMKOB MHGOPMALMN B PAMKaX TEMbI NPOEKTA.

Ha yeTBepTom 3Tane, obyyatowmeca BbIABAAIOT 3aKOHOMEPHOCTU MEXKAY
nccnegyemoiMm  0b6beKTamuM, npoueccamm U ABAEHMAMM, GOpPMynupytoT
BbIBOAbl M  pa3pabaTbiBatOT MNPOrHO3bl, MNPOBOAAT OLEHKY KayecTsa
nccnegyemoro o6bekTa nNo pesysibTaTam 6HMO3KONOrMYECKOro aHaNNn3a.

Ha 3aBepwatowem 3Tane npoBogutcA OQopmIeHUe pes3ynbTaToB
BbINO/NIHEHNA  Yy4ebHO-UCCNeA0BaTE/IbCKOrO MPOEKTa B COOTBETCTBUM  C
3a4aHHbIMKU TPebOBaAHMAMM U NPeACTaB/IEHNE Pe3yIbTAaTOB Ha 3aLMTE MPOEKTa.

MpuBeaem npumep OMNUCAHMA  3TanoB  BbINOJHEHUA  y4yebHo-
nccnefoBaTeIbCKoro NpoeKTa:

YBarkaemble cTygeHTbl! B pamkax npoeKTa Bam Heob6xoANMMO NPONTH NATL
3TanoB paboTbl Hag y4ebHO-MCCNeL0BaATENLCKMM NPOEKTOM OT BbibOpa TeMbl 40
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nNy6/1M4YHOM 3aLWLNTbI NONYYEHHOrO pe3ynbTaTa.
Ha nepsom sTane:

- cdopmmpoBaTb KOMAHAY NPOeKTa (2-3 yenosekKa);

- BblbpaTb Temy y4ebHO-MCCNen0BaATEIbLCKOTO NPOEKTa;

- 060cHOBaTb aKTyaNbHOCTb BbIOPAHHOM TeMbI;

- BblABUTb NpobaeMbl uccnegoBaHma, chopmynmposaTb rmMnoTesy;

- noaobpaTb MeToAbl UCCNEe0BAHUA B paMKaxX CBOErO NPOEKTa;

- BblOpaTb TOYKM O0TOOpPaA NPOH Ha TePPUTOPUM NUCCAELOBAHUS

- chopmynunpoBaTb LEAM M 3a[a4M UCCIe40BaAHMS;

- COCTaBWTb NAaHa UCCen0BaHUA.

Ha BTopom aTane:

-  MoAroToBUTb HEOBXOAMMYIO MOCyAy U MaTepuana ans
3KCNEePUMEHTa;

- MPOBECTM 3KCNEPMMEHTA, NEPUOANYECKM NPOBEPAA Er0 TeYEHUNE
(Npu anuTenbHOM NocTaHoBKe onbiTa)/ cobpaTb maTepuan B
BbIGpaHHbIX TOYKax oTbopa npob.

Ha TpeTbem aTane:

- MONYy4YUTb NEPBUYHbIE IKCNEPUMEHTA/IbHbIE AAHHbIE;

- MPOBECTM CTAaTUCTMUECKYIO 06paboTKY NONYYEHHbIX AAHHbIX;
Ha yetBepTom 3Tane:

- BbIABUTb 3aKOHOMEPHOCTY,

- cbopmynnpoBaTb BbIBOAbI M AaTb MPOrHO3 UM OLLEHKY KayecTsa
nccnegyemoro obbekTa no pesysbTaTam HMO3KONOrMYECKOro
aHanusa.

Ha 3aBepLatowem atane:

- 0bopMUTb pe3ybTaTbl BbINOAHEHMA y4ebHO-NUccNen0BaTENbCKOTO
NPOeKTa B COOTBETCTBMM C 3a4aHHbIMWN TPebOBaHUAMMY;

- NOAroTOBUTb YCTHOE COOBLLEHME U NPEe3eHTaLMIo;

- NpeAcTaBUTb Pe3ynbTaTbl BbINOSHEHUS yYebHO-
nccnenoBaTeNbCKOro NPoeKTa Ha 3aluumTe.

Mpumep BbINONHEHUA NPOEKTa:

HasBaHue npoekta: OueHKa KayecTBa aTMmochepHOro Bosayxa no xsoe
COCHbl O6bIKHOBEHHOIA.

Mpobnema wuccnepgoBaHuA: onpegesieHNe MUCTOYHUKOB 3arpAsHeHun
BO34yXa Ha TEepPPUTOPUM HACENEHHOro NyHKTa Ha OCHOBAHWM MNpPoOBeAeHMA
9KCMpecc-oLeHKN KayecTBa BO3AyXa N0 COCTOAHUIO XBOW COCHbl 06bIKHOBEHHOW
C onpeaeneHneMm Knacca 3arpssHeHusa Bo3ayxa.

Llenb npoekTta: onpeaenntb 30Hbl Pa3HOWM CTEMeHM 3arpasHeHud, ¢
YKa3aHMeM UCTOYHMKA (MCTOYHMKOB) 3arpsa3HEHMUS.
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3apaum npoekKra:

1. BbibpaTb TEPPUTOPUIO NCCNEeA0BaAHUA N TOUKN OTOOpPa maTepurana;

2. [IpoBecTn oueHKY NOBpeXAeHUA N YCbIXaHUA XBOW;

3. OnpegennTb KNacc 3arpAa3HeHnA BO34yXa;

4. Pa3paboTaTb KapTy 3arpA3HEHNA BO34yXa, Ha KOTOPOWM OTMETUTb 30HbI
pPa3HOM CTENEHM 3arpA3HEHNA BO3AyXa U UCTOYHMKM 3arpA3HEHMUSA;

5. MoarotoBuTb M NYHGAMYHO 3aWUTUTL PE3y/IbTaTbl MPOEKTA B KOMAHAE.

Pe3ynbTaT npoekTHOM paboTbl obyyaroweroca:

KapTta cteneHn 3arpA3HeHHOCTM aTMOCPEPHOro BO3ayxa Ha TeppuUTOpUn
UCCNepoBaHUA € YKasaHUMemM WUCTOYHMKOB  3arpA3HeHuA; npe3eHTauuA
pe3ynbTaToB UCCNea0BaHUA.

dopma npeacTaBneHUA pe3ybTaToOB NPOEKTHOMU paboTbi:

3awmnTa nMpoeKkTa C WUCNOoNb30BaHMEM CpPeacTB  BM3yanusauum w
AEeMOHCTpaLUmM NPOoAYKTa.

BbinonHeHue npoekTa:

Bonpocbl AnA gonycka K NpoeKTHou pabote
1. CdopmynunpoBsaTb Lesb NAaHUPYEMOTO SKCNEPUMEHTA.

2. Kakme nokasatenm Mcnonb3yoTca ANA OLEHKU KavyecTBa aTmochepHoro
BO3/yXa NO COCTOAHMIO XBOMW.

3. Kakne UCTOUYHMKM 3arpa3HeHnA aTMOCHEPHOro Bo3ayxa ecTb B Ballem
panoHe NPoXMBaAHMUA.

4. MNepeyncnntb OCHOBHbIE 3Tanbl oNpeaeneHna YNCTOTbl aTMOCHEPHOro
BO3/4yXa NO COCTOAHMUIO XBOMW.

5. Kakune Knaccbl NoOBpeXKAeHMA XBOM UCNONb3YHOTCA B A@aHHOM MeToAnKe?
6. MNepeuncnmte n oxapakTepusymTe KNaccCbl YCbIXaHUA XBOW.

7. Kakne Knaccbl 3arpA3HeHMA BO3ayXa BblAENAOT?

8. OnuwuTe npaBuna otbopa maTepmana.

9. KaKkune 3arpAsHMUTENIN BbI3bIBAOT MOBPEKAEHNA XBON?

10. Kak onpefenntb NpoaoaXKUTENbHOCTb XMU3HU (MaKCMManbHbIN BO3pacT)
XBou?

11. OT Yyero 3aBMCUT BbIBOP PACCTOAHMA MEXKAY TOYKaMN UccaenoBaHnA?
12. XBoto Kakoro roaa Heobxogmmo cobpaTb ANA NPoBeAEHUA OLLEHKM
COCTOAHMA aTMOCPEPHOro BO3ayxa’?

ITanbl NpoBeaeHNA PaboThbl:
1. MoAroToBUTENbHbIN:
- BbIOOP TEPPUTOPUU N TOYEK UCCIEeA0BAHUS;

- cbop maTtepuana;
2. KamepanbHas ob6paboTka cobpaHHOro maTepuana.
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1. BbibpaTb TOYKM MccnegoBaHMA, NpumepHO 4 — 5. TOYKM [ONKHbI
Haxo4MTCA Ha O4HOW IMHUM MO Mepe YAaNeHUA OT NOTEHLMAIbHOrO UCTOYHUKA
3arpsa3HeHUs B BalLEM MECTHOCTM — HaCENeHHOro MyHKTa, MPOMbILWIEHHOrO
npeanpuaTUAa UAN aBTOMarucTpanu. enatenbHoO pacnosiaratb TOYKM No ANHUK
npeobnaparOWwnx BETPOB — B Ty CTOPOHY, B KOTOPyl BeTep CHOCUT
noTeHUMaAbHble 3arpAsHAoLLIME BeLLecTsa.

PaccTtoaHMe Mmexay TOYKaMM 3aBUCUT OT MOLLHOCTM  WMCTOYHMKA
3arpAasHeHnsa. Ecam 3To 60ONbLWIOM HaAceNeHHbIM MYHKT C MPOMbILWAEHHbIMM
npeanpuUATUAMU U MHOTOUYNCIEHHBIM aBTOTPAHCMOPTOM, TO PACCTOSHUE MeXKAaY
TOYKamm moryT bbiTb B Npegenax 1 Km (AanbHAS naowaaka byaeTt yaaneHa ot
ropoga Ha 5 Km). Ecnm 310 Hebonbliaa KoTenbHasA, TO PacCTosHUE MeXay
naowaakamum moxxet coctasnatb 400 — 800 meTpos. Ecnm aTo aBTOTpacca, 1o 20
— 200 meTpoB (B 3aBUCMMOCTM OT NOTOKa aBTOTPAHCNOPTA).

2. B Kaxkpgon Touyke obcnepoBaHuA Heobxoammo oTobpaTb monoaple
Aepesbsa, BbicoToi 1-1,5 m ¢ 6okoBbIMK Noberamm He meHee 8.

3. OnucaTb BbITONTAHHOCTb y4acTKa, MPUCBOUB COOTBETCTBYOLWMI 6ann (1
— BbITANTbIBAaHMUA HET; 2 — BbITOMNTaHbl TPOMbl; 3 — OCTa/JIOCb HEMHOrO TPaBbl
BOKPYr AepeBbeB; 4 — HET HU TPaBbl, HU KYCTapHMYKOB). MpKU BbITONTAHHOCTU
Tepputopun, oueHmBaemon 6annamm 3 uam 4 oueHKa atmocdepHoro
3arpAa3HeHMns He BO3MOMKHa.

4. Ha BbicoTe cBoero pocTa cobpathb C Kaxkaoro aepesa (1 AepeBo B 04HOM
ToyKke) no 30 XBOMHOK (cymmapHO 150 XBOWHOK). XBOMHKM O0/IKHbI ObiTb B
BO3pacTe 2 feT, TO ecTb Hafo 6paTb 0bpasubl xBom ¢ noberos BTOPOro roga
¥KM3HU — ANA BCEX TOYEK 04MHAKoBO puc.l.

MYTOBKH
boxoBEIEe Toberu

~—— ITOYKH

oceBoll nmober
1 roma

oceeol mober
2rona
oceeoll mober
3roma

Puc.1. Yactn BeTBM XBOMHOIO AepeBa CayXKalume bMonHaMKaTopamm

5. OueHUTb NPOAO/IKUTENbHOCTb »KM3HM XBOW HA BETBU, C KOTOPOM
OTOMpPAlOTCA XBOMHKM, MO OXBOEHHbIM Yy4yacTKamM oOcCeBblix noberos B
COOTBETCTBUM C PUCYHKOM 2.
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MonHbIN BO3pPacCT XBOU onpeaenaeTtca HnCcaom y4acCTtkoB OCeBbIX noberos

C MNOJIHOCTbIO COXPaHEHHOW XBOeW nAtoC
cNieflylolLem 32 HUM yYacTKe.

0,5 ] 1,5 2 2,5

AonA COXpaHeHHOVI XBOMU Ha

Puc. 2. Cxema onpeaeneHNAa NpoaonNKNUTeENbHOCTU KN3HU XBOU COCHbI

6. Mpoby c Kaxkaoh TOYKM Hago NOMECTUTb B OTAENbHbIM NaKeT (nyywe
H6ymarKHbIi) 1 cpa3y noanucaTb ero (yKasbiBaeTca AaTa; Touyka otbopa; cTteneHb
BbITONTAHHOCTM YYacTKa; NPOAO/IKUTENBHOCTb KU3HU XBOW Ha BETKe, OTKyAa

6epyTca XBOUHKM).
2. MpoBeaeHue onbITOB

2.1. Anroputm onpeaeneHMUA KNaccos NOBpPeEXKAEHUA U YCbIXaHUA XBOU

O6opyaoBaHue u nocyaa

Marepuan

1. lyna 1. XBoA cocHbl B Bo3pacTe 2 aeT, He meHee 30 WTyK

2. InHeMKa nnm munnmmeTtposas bymara

An ropuTm nposegeHunA onbiTa

Bonpocbl u 3agaHuA

1. OcMmoTpeTb XBOIO NPU MOMOLLM NYNbl.

2. Pa3genutb BCIO XBOIO HA COOTBETCTBYIOLME
KN1accbl MO NPU3HAKaM NOBPEXAEHWUS U yCbIXaHMA
COrNacHo oueHoYHoM Tabanue 1 n pucyHky 1.

3. NoAacynTaTb KOANYECTBO NOBPEKAEHHbIX
XBOWMHOK B KaXA0M Kiacce.

4. MoAacunTaTb KONMYECTBO XBOUHOK C
NPU3HaKaMM YCbIXaHWA MO K/acCcam.

1. 3aHeCTV AaHHbIe NO KONUYECTBY
NOBPEKAEHHbIX XBOMHOK B Tabimuy 2.

2. 3aHecTn AaHHble NO KOJIMYEeCTBY XBOMHOK
C NPU3HAKaMM ycbixaHua B Tabaumuy 3.

2. PaccumTaTb NPOLLEHT NOBPEXKAEHHbIX U
XBOWMHOK C NPU3HaKaMM yCbIXaHUSA
OTHOCUTE/IbHO 06LLLEro KOIMYECTBA
COBpaHHbIX XBOMHOK.
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OueHo4YHana Tabnuua

Tabnnua 1
OLl,eHKa nospexxaeHnAa n yCbiXxaHna Xxsou
Knacc nospexxaeHusa / | Buabl noBpeXKaeHni Xsou XapaKTtepuctmka ycbiXxaHMA XBOU
KNacc ycbiXaHusA
KMN1/Ky1 XBOMHKa 6e3 nATeH HeT cyxmx y4acTKkoB
KN2/Ky1 XBOWHKa € HE6ObLWMM YMcnoM | HeT cyxmx y4acTKoB
MEeNKUX NATeH
KN3/Ky2 XBOWHKa € 60AbWIMM UYMCAOM | YCOX KOHUYUK 2-5 mm
YepHbIX N XKenTbiX NATEH
-/KY3 - Ycoxna 1/3 XBOUHKMU
-/KY 4 - Ycoxno 6onee NONOBUHbI XBOWHKMU
WU BCA XBOMHKA XENTaA U cyxas
Knacchl roBpexneHus (HEXpO3kI) 1 2 3
Knacchl yceIxaHus 1 1 1 2 3 4

Puc. 3. Knaccol noBpexKaeHua n yCbiIXxaHUA XBOU

3. O6paboTKa pe3ynbTaToB ONbITOB

Tabanua 2
OnpeaeneHune Knacca NoBpeXaeHUA XBOU
Knacc K1 K 2 KM 3
noBpeXaeHN
A XBOU
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Homep XBOWHKM Be3 naTeH XBOWHKM € HEGONbLINM XBOWHKa ¢ 60/1bLIMM
Aepesa YNCNOM MENKMX NATEH YNCNOM YepHbIX U
XenTbIX NATeH
L. % LUT. % LuT. %
1
2
3
MecTo
oTbopa
martepuana
BbiBoA;: % XBOWMHOK — 6e3 nAaTeH, Ha % HebONbLLIOE YUC0 MENKUX
NATEH XenTtoro uBeTa, y % MHOro nATeH no Bcen ANnHe. Takum o6pa30M,
OOMUHUpPYeET K/J1acC NoBpeXKAeHUA XBOW.
Tabnnuya 3
Onpep,enel-me KNaccCa yCbiIXaHUA XBOU
Knacc Ky 1 Ky 2 Ky 3 KY 4
noBpexaeHn
A XBOU
Homep Y XBOUHKMN HET YCcOX KOHUMK Ycoxna 1/3 Ycoxno 6onee
aepesa CYXMX YYaCTKOB XBOMHKM Ha 2-5 XBOUHKMU NMONOBUHbI
MM XBOMHKM UIN BCA
XBOMHKA *KenTaa u
cyxas
LT. % LT. % LUT. % LUT. %
1
2
3
Mecto
oTbopa
marepmana
BbiBOA;: % XBOWHOK OTCYTCTBYIOT CyXMe YyYaCTKH, Y % yCOX KOHYMK
XBOUHKN, Yy % yCOX/1a TPETb XBOUHKMN, % XBOWHOK — NOJIHOCTbIO cyxue.
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Takum 06pa3som, AOMUHUPYET _ KJlacC NOBPEXKAEHUA XBOMW.

CoenaiiTe BbIBOA, O YNCTOTE BO3/JyXa Ha UCCeAyeMon TEPPUTOPUMU NO
Tabnnue 4.

Knacc umucToTbl BO34Ayxa onpeaensetcs MNpu nNepeceyeHMn Kaacca
NoBpeXKAeHMA XBOM Ha noberax 2 roaa XM3HU U MaKCMMa/IbHOro BO3pacTa XBOU
Ha BeTKe.

Tabnunua 4.
OnpepaeneHne Knacca 3arpasHeHMA BO3AyxXa
Knacc noBpexxaeHua xsom Ha noberax 2-roroga *1M3Hu
MaKcumanbHbI
BO3PacT XBOMU 1 2 3
4 [ =1l 11
3 [ 1] -1V
2 1] 1l v
2 - v V-V
1 - v VvV -VI
1 - - Vi
YcnoBHble 00603Ha4YeHMs Knacca 3arpAsHeHus Bo3ayxa: | — maeanbHo
yunctbin; Il —ymnctolit; Il — OTHOCUTENBHO YNCTBIN («HOpMa»); IV — 3arpsA3HEHHbIN

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

4. 3aBepwatowmii 3tan: Pa3paboTka KapTbl CTENEHM 3arpA3HEHHOCTU
aTMmocpepHOro BO34yxXa HaA TEPPUTOPUM UCCNEe[0BAHMA C  YKasaHWeM
MCTOYHMKOB  3arpA3HeHuA; nNpe3eHTaumMsa pe3y/nbTaToB  MUCCAen0BaHUA.
MoarotoBKa YycTHOro coobuwieHns W nNpeseHTauMM No  pe3yabTaTam
NnpoBeAEeHHOro nccnefoBaHUA.

TpeboBaHUA K yCTHOMY CO06LEHUIO:

— NPOAONKUTENBbHOCTL: 40 10 MuH;

— CTPYKTYpa: KpaTKaA aKTya/libHOCTb WMCCNeAOBaHWUA, TMNOTE3a, Lefb,
334341, O6BEKTbI M MeToAbl, MOAyYeHHble pe3ynbTaTbl U UX 0OCYyXKAeHMe
(npeactaBneHme NpoayKTa), BbIBOAbI.

TpeboBaHMA K CTPYKTYpe npe3eHTaumu:

1. TuTynbHbIN cnaig,. B BepxHen yactu cnainga HeobxoaMmo oTpasuTb
nHoopmaunio o6 obpasoBaTenbHOM OpraHM3auum, B KOTOPOM
npoBOAMNIOCb MCCNepoBaHMe. B LeHTpanbHOW 4actu cnange
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yKasbiBaeTca Tema Yy4yebHO-MUcCcnenoBaTeNbCKOTO MPOEKTa. B
HUXHEM 4YacTM ChpaBa YKas3blBAlOTCA YYACTHUMKM MPOEKTa,
BbINONHABLUME paboTy;

AKTYanbHOCTb;

f'mMnoTesa, Lenb, 3a4a4u;

O6beKTbl U MeToAbl UccnefoBaHMA (MoryT 6biTb pa3buTbl Ha ABa
cnhapa v bonee);

Pe3ynbTatbl uccnegoBaHuii. MoryTt 6biTb NpeacTaB/ieHbl B BUAE
pUCyHKOB, rpadmkos, doTtorpadui, Tabauu, KoTopble AOKHbI
MMETb CKBO3HYIO HYMeEpaLMio M Ha3BaHWE. KONMYEeCTBO CNaigoB
3aBMCUT OT obbema MmaTepuania, HO He [AO0MKHO NpPUBbLILWATb
OTBEAEHHOIO BPEMEHWM Ha coobuieHne. MoXHO npeacTaBAATb
MaTepuan He B NOJHOM ob6beme, a TONbKO CaMbl BaXHble
MOMEHTbI;

BbiBOAbI;

3akntoumTtenbHbi (“Bnaropapto 3a BHMMaHue” nnm “Cnacmbo 3a
BHMMaHMue”).

[ns co3aaHma KauecTBEHHOM NpeseHTaumMm HeobxoaAnmo cobnaaTb pasg,
TpeboBaHU:

Obuwue

5. MNpe3eHTaums A0/KHA HAYMHATLCA C TUTYNIbHOTO Claliaa,

TpE‘6OBaHVIFI rae yKasbiBaeTcA Tema, cBeaeHNA 06 aBToOpe U T.M.

6. Ha cnainpgax HeobxoaMmo pasmeLatb TONIbKO TE3UCHI,
KNtOYeBble C/I0BA, rpadmyeckme matepmuanbl (Cxembl,
PUCYHKMN, Tabaunupbl, poTo 1 T.M.).

7. Wcnonb3oBaTb eAnHbIN CTUAb 0GOPMIEHUA.

8. Konmyectso cnangos A0MKHO ObiTb AOCTAaTOYHbIM ANA
PacKpbITUA TeMbl, HO He 6onee 20-Tu.

WpndTol

6. CJ'IG,D,VET NUCnoJsib3oBaTb CTaHAApPTHbIE, LLMPOKO

pacnpocTpaHeHHble WpudTbl, Takue Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri n ap.;

Pasmep wpudta ANs 3aronoBKOB — He meHee 24, ansA
nHpopmaumm He meHee 18.

He pekomeHayeTcA MCNOAb30BaTb Pa3Hbie TUNbI WpPUPTOB
B O4HOW Npe3eHTauum.

. Ona BblageneHua wuHpopmauum cnegyet WUCNONb30BaTb

XUPHbIM WPUPT, KYPCMB UM NOAYEPKUBAHME.

10.He 3n0ynotpebnaTb NponmMcHbiMM ByKBamu.
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®oH 3. enatenbHo Mcnonb3oBaTb OAHOTOHHbLIM GOH HEAPKMX
nactesibHbIX TOHOB.
4. OnAa doHa npeanoyTUTENIbHbI XON1I04HbIE TOHA.

Mcnonb3oBaHue | 3. Ha ogHOmM cnanae pekomeHAyeTcA WMCMNo/b30BaTb He

uBeTa 6onee 3-x UBETOB: OAMNH anA GOHa, OAMH ANA 3ar0JIOBKa,
O4MH ANA TeKCTa.

4. OnAa poHa 1 TeKCTa UCMONb30BaTb KOHTPACTHbIE LBETA.

MNpeactasneHue | 4. PekomeHAyeTCA MUCNONAb30BaTb KOPOTKME CAoBa W

nHpopmaumu npeanoXxeHus.

5. MUHUMMN3MPOBATL KOJIMYECTBO MNpPEJIOroB, Hapeyui,
npunaraTesibHbIX.

6. 3aronoBKM A0/IKHbI NPUBAEKATb BHUMaHUE ayaAUTOPUMN.

Ob6bem He cTouT 3anonHATb OAWMH cnang, cavwKom 6onblumnm
nHpopmaumnm obbemom UHbOPMAUMKU: NOAN  MOTYT eAMHOBPEMEHHO
3aNOMHUTb He bonee Tpex GpaKToB, BbIBOAOB, ONpeaeneHN.

2.2. OueHouHble cpeacTBa pyb6eXKHoro (TemaTMUecKoro) KOHTpPona no
aucumunavHe «buonorna»

Py6eHbI KOHTPONb NO AncumUnaMHe «bruonornsa» nposoauTcs B popme
KOHTPO/IbHbIX PaboT Ha OTAE/NbHbIX 3aHATMAX MOC/AEe 3aBepLIEeHUs U3ydYeHUusA
nepBoro, BTOPOro, TPETbEro U YeTBEPTOro pa3aenos. [locne 3aBepLueHns NATOro
pa3gena pybexHbIt KOHTPOAb NpoBOAMUTCA B GOpme 3aluTbl  Kekca:
npeacTaBaeHNA Pe3ynbTaToOB PeLeHNA KecoB (BbICTyNaeHMe C Npe3eHTaumen).
Pyb6eKHblii KOHTPO/b LUECTOro pasaena NpoBoAnTcA B popme 3alunTbl NPOEKTA:
npeacraBAeHUA  pe3ynbTaToB  BbINOMHEHUA  y4ebHO-UCCNen0BaTeNbCKOro
npoekTa (BbICTyNAEHNE C Npe3eHTaumnen).

MpuBegem NpuMmepsbl 3a4aHUM ANA KAXKA0T0 TUNa pybexHOro KOHTPoNs.

1. KoHTponbHasa pabota “MoneKynspHbliii ypoBeHb OpraHusauuu
¥usoro”.

B pesynbtaTe 0OCBOEHMA nepBOro pasgena “Knetka — CTPYKTYpHO-
bOYHKUMOHANbHAA egMHMLA XKMBOro” obyyarowmecs CMoryT:

— XapaKTepu3oBaTb CTpPoeHMe U GYHKLMM OCHOBHbIX HBMOMOAMMEpPOB,
KNETKU N ee CTPYKTYPHbIX 3/1IEMEHTOB;

— onpenensTb pe3ybTaTbl USMEHEHUA FEHETUYECKOro Koaa B npoueccax
MaTPUYHOrO CUHTE33;

— OpraHuM3oBbIBaTb HabngeHne 6Guonornyecknx OOBEKTOB Ha
MONEKY/IAPHOM U KNETOYHOM YPOBHE.
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KoHTponbHaa pabota npeacrtaBnaetr cobon 3agaHnA B TecToBon popme
Pa3/IMYHOIO YPOBHA C/AOXHOCTU: “HuU3KMi”, “cpegHuin” un “Bbicokmn”. B
3aBUCMMOCTM OT TUNA M TPYAHOCTU 3aZaHUA ero BbINOJIHEHME OLEHWBAETCS
pa3HbiM yncaom 6annos. BbiNnosnHeHMe Kaxaoro 3afgaHuma “Hu3koro” ypoBHA
CNOXHOCTU oueHuBaetca 1 6annom. 3a BbiNO/SIHEHWE 3adaHui “cpeaHero”
YPOBHSA C/NOMHOCTM B 3aBMCMMOCTM OT MNOJIHOTbI M MNPABUIbHOCTU OTBETa
npuceaveaeTcs 4o 2 6annos.

K 3agaHuio “BbICOKOro” ypOBHSI C/IOMKHOCTM OTHOCWUTCS pelleHue 3ajaud.
Mpu NpaBUIbHOM peLlleHMn 33aJaHMA “BbICOKOro” ypoBHA npucBamBaeTca 3
6anna.

3a[aHnA BCEX YPOBHEM COXHOCTM NPOBEPSIOTCA aBTOMATUYECKM.

PacnpepeneHve 3agaHuii NO YPOBHAM C/JOXHOCTM NpPeacTaBAeHO B
cneayrouwen Tabnumue:

YpoBeHb bann MpoueHTHOE Tun Bonpocos
CNOXKHOCTU coaepiKaHue
3apaHuA 3a4aHui
Huskuin 1 65% - 3afiaHuA ¢ BbiIbopom ogHOro

NnpaBuUIbHOIO OTBETA

CpegHumn 2 15 % - MHOYXECTBEHHbIV BbIOOP;

- BONPOCHI HA YNOpAA04YMBaAHME UK
yCTaHOB/IEHWE NPaBUIbHOM
nocnenoBaTeIbHOCTH

BbicoKkmM 3 20 % - CUTYaAUMOHHbIE 334341 UK BOMPOCHI
npeaycMmaTpmsatoLLne pas3BepHyTbIn
oTseT

Kputepun oueHnBaHUA pyberKHOM KOHTPOIbHON paboTbl:

OueHka MpoueHT BbinoONHEeHUA
“oTAnyHo” 85-100%
“xopowwo” 70-84%

“ypoBneTBoputenbHo” 50-69%
“HeypoBneTBopuTeNbHO” meHee 49%
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1. A3oTnucTOE OCHOBaHMe aaeHUH B monekyne JHK komnaemeHTapHo...
1) ryaHuny;
2) UMTO3UHY;
3) ypauuny;
4) TAMUHY.

2. K nyprHOBbIM @30TUCTbIM OCHOBaHMUAM OTHOCATCS...
1) apEeHUH U ryaHuH;
2) ryaHVH 1 LUTO3WH;
3) UMTO3MH M ypauun;
4) ypauun v afleHuH.

3. Boibepute ¢pyHKLMIO NPHK?

1) xpaHeHue reHeTU4YeCcKon nHGopmaLnu;

2) TPAHCNOPT aMUHOKUCNOTbI B pubocomy;

3) BXOANT B cOCTaB pubocom;

4) nepeHoc reHeTu4yeckon uHpopmauyuio ot [HK K pubocome.

4. Knetku sykapuoT He coaepar...
1) nu3ocom;

2) pubocom;

3) me3ocom.;

4) komnnekca Fronbaxu.

5. KneTkn npoKapunoT cogeprKar...

1) KNETOYHbIN LEHTP;

2) 3HAO0N/1Ia3MATUYECKYIO CETb;

3) pubocombl U Me30COMblI;

4) Komnnekc Fonbaxn n NN30COMbl.

—— N S S

6. Kakne opraHonabl BCTPEYAtOTCS TONbKO B PAaCTUTE/IbHbIX KNeTKax?
1) sHAONNa3MaTUYECKan CeTb;

2) nnactupabl;

3) MUTOXOHAPWUK;

4) komnnekc Fronbaxu.

7. B meTadasHoOM XpOMOCOME BbIAENSAIOT...
1) nneum n ueHTpocomy;

2) UEHTPOCOMY U LEHTPUONN;

3) UEeHTPUONN U LEHTPOMEPY;



4) ueHTpOMepY 1 Naeuu.

8. K aBToTpodam oTHOCATCA...

1) BUpYycChI;

2) XxemocuHTe3upyowme 6aktepuu;
3) rpubsl;

4) napasntnyeckme baktepum.

9. TpaHcKkpunuma — aTo...

1) cBA3bIBaHWE aMUHOKMKCAOTbI ¢ TPHK;
2) nepeHOC aMMHOKMKCIOTbI B pubocomy;
3) yasoeHne monekynbl AHK;

4) cuHte3 UPHK Ha matpuue AHK.

10. Echu koampyowana 6ei0oK YacTb reHa cogep*kut 6000 nap HyKNeoTMaoB, TO

CKO/IbKO aMWUHOKMUC/IOT B KOAUPYEMOI MOSIeKyie 6enka?
1) 100;

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

11. Kakune 13 nepeumncneHHbix 601e3Hel, Bbi3blBaOTCA BUPYCamm?
a) Tybepkrynes n gudrtepus;

6) AndTepusa n CNULI;

8) CMUA v rpunn;

r) rpynn n Ty6epkynes;

12. B pe3ynbTate NepBoro AefeHns Menosa NPouCXoauT:
a) yBenmyeHme Habopa XpOMOCOM;

6) ymeHbleHue Habopa Xxpomocom;

B) COXpaHeHMe NCXoaHOoro Habopa XPOMOCOM.

13. Y7o npoucxoaunt B aHada3ze Il menosa?

1) cnnpanmnsaumsa XxpomMoCcom;

2) pacxoxaeHue K Noscam ABYyXPOMaTUAHbIX XPOMOCOM;
3) pacxoxkaeHue K nonocam Xxpomartua,;

4) pacnonoxKeHme XpoOMOCOM B MJIOCKOCTM 3KBATOPA KETKMU.

14. YcTtaHOBUTE cOOTBETCTBUE
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OpraHoug, DyHKLNA
1) pubocoma A) nepeBapuBaHME OTMEPLLUX KETOK
2) xnoponnacTtbl B) dpoToCcuHTE3
3) nM3ocombl B) cnHTe3 HenkKa
4) ueHTpuonu ) obpasoBaHne BepeTEHa AeNEHUA

dTanoH: 1-B; 2-b; 3-A; 4-I

15. Bbibepute XMMMUYECKME 31eMeHTbl K/IETKWU, KOTopble BXOAAT B COCTaB
OpraHMYecKux BeLwecTs:

1) Kanbuui;

2) yrnepop,;
3) UMHK;

4) Bopopop,;
5) Kucnopoga;
6) meapb;

7) a3or.

16. YcTaHOBUTE COOTBETCTBME

lpynnbl aMUHOKUCNOT Mpeacrasutenu
1. HentpanbHble A) rnyTammMHOBas KMCNOTa
2. Kucnble B) nnsuH
3. OcHOBHbIe B) anaHuH

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

17. B monekyne OHK HyKneotmuapl, cogeprkawme ageHuH, coctasnatoT 10%.
CKO/IbKO NPOLLEHTOB B AaHHOM MOJIEKY/1E HYKNEeOTUA0B, COAEPHKALWMX LUTO3NH?
1) 10;

2) 20
3) 30;
4) 40
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18. B moneKkyne PHK HykneoTuabl, cogeprKawme ypaunn, coctagnatoT — 30% um
afaeHuH — 40%. CKONbKO NPOLLEHTOB af4eHUNOBbIX HYKNEOTUA0B COAEPKUTCA B
uenu AHK, KomnnemeHTapHOM TOM, HA KOTOPOW CUHTE3NpOoBanack 3tTa PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyactok monekynbl AHK coctout n3s 60 nap Hykneotngos. Onpepenute
AJIMHY 3TOro y4yacTKa (pacctoAaHue mexagy Hykneotungamu B AHK coctasnset
0,34 HMm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parmeHT monekynbl AHK cogeput 1230 HYKNEOTMAHbIX OCTATKOB.
CKONbKO aMUHOKMCAOT byaeT BXoAUTb B COCTaB 6enka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3awWwmTa KencoB: npeacTaB/ieHUe pe3y/ibTaToB pelueHUs Kecos.

3awuTa Kenca asnsetca pyberkHbIM KOHTpPOAemM Mo MATOMY pasgeny
“Buonorua B XM3HU", B pe3ynbTaTe U3y4yeHUA KOTOPOro obyyarowmecs CMoryT:

— aHaNM3MpoBaTb 3TMYECKME aCMeKTbl COBPEMEHHbIX MCCNefO0BaHUN B
obnactn 6UOTEXHONOMMU U TEHETUYECKUX TEXHONOTUN.

Ona 3awntbl KencoB obyyatowmmeca Heobxoaumo B pamKax BCP
NoAroTOoBUTb YCTHOe cooblleHne no pesynbTaTaM peleHus Kelca C
NnoAroTOBKOM Npe3eHTauun.

Kputepum oueHMBaHNA YCTHOTO COOBLEHUA:

bannbi
Kputepuu

oueHuBaHuA
1 6ann 2 6anna 3 6anna
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1. CooTBeTcTBME
cofepKaHua
AOKNaaa
3asAB/IEHHOI Teme

cogepkaHue Aoknaga
JMLWb YaCTUYHO
CcooTBeTCTBYET
3aABNEHHOW Teme

cogeprkaHue
AOKNaga, 3a
UCKAtOYEHNEM
OTAENbHbIX
MOMEHTOB,
cooTBeTCTBYET
3aAB/IEHHOW Teme U
B NOJIHOW Mepe e€’
pacKkpbiBaeT

copeprkaHue
AOoKnaga
cooTBeTCcTBYeT
3aAB/NIEHHOW Teme
M B NOJIHOI Mepe
€€’ pacKpblBaeT

2. CteneHb
PACKPbITUA TEMDI

PaCcKpbITa Manas 4acTb
TeMbl; NOUCK
nHpopmaLmm nposeseH
NOBEPXHOCTHO; B
N3N0KEHUN MmaTepmana
OTCYTCTBYET /IOTUKa,
[OCTYMHOCTb

TemMa pacKpbiTa
XOpOoLWoOo, HO He B
nosiHom ob6béme;
nHpopmaymm
npeacTaBieHo
HeJ0CTaToO4YHO; B
OTAEeNbHbIX Cy4Yanx
HapyLLeHa NormKa B
U3/I0XKEHWUU
martepuana, He
COBCEM AO0CTYMHO

TemMa pacKpbiTa
NONHOCTbIO;
npeacrasneH
0b60CHOBAHHbIM
06bEéMm
nHdopmaumu;
N3N0oXKeHune
maTtepuana
JIOTUYHO, AOCTYMHO

3.YmeHune goctynHo
M NOHATHO NepeaaTb
coaepxaHue
O0KNaaa B Buae
npeseHTaunm

13 NpeacTaBNeHHOM
Npe3eHTaLUn He COBCEM
NMOHATHA TEMATUKA
nccnenoBaHuA, geTanu
He pacKpbITbl

Ha ocHoBe
npeAcTaB/ieHHOM
npeseHTaumnm
dopmupyeTca
obliee NnoHUMaHme
TEMATUKMK
nccnenoBaHuA, HO
He ACHbl AeTanu

Ha ocHoBe
npeacTaB/ieHHOM
npeseHTaumnm
dopmupyeTca
nosHoe
NOHUMaHWe
TeEMaTUKK
nccnenoBaHus,
PacKpbITbl AeTanu

OueHuTe Npe3eHTauMIo NO CIeAYIOLNM KPUTEPUAM:

Kputepum bannbl
oueHuBaHuA
0 1 2
nonHoTa nHopmauyma, nHpopmaums, npeseHTaLmA
NCNoab30BaHMUA ncnonb3yemas B npeacTaB/eHHAA B | COAEPKUT NOJSIHYIO
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yyebHoro matepmana

npeseHTauunn, He
OTHOCUTBCA K TEME

npeseHTauun,
OTHOCUTCA K TEME,
HO HEAOCTATOYHO
NOJZIHO pPaCKpbIBAOT
ee coaepxaHume

N YeTKyH
nHdopmauumio,
AOCTAaTOYHYO ANA
dopmMmupoBaHUA
npeAcCTaBNeHUsA O
Teme

JIOTUKa W310XeHUs
maTtepuana B
COOTBETCTBUM C
NAaHOM N TEMOWA
3a4aHuA

maTepuan
npeseHTaynnm He
COOTBETCTBYET TEME,
naaHa HeT

maTepuan
npeseHTaunn
4YaCTU4YHO
COOTBETCTBYET TEME
3a4aHnA, nnaH
NOCTPOEH HEe TOYHO

maTepuan,
npuBeaeHHbIN B
npeseHTauum
NONIHOCTbIO
COOTBETCTBYIOT
Teme 334aHuA u
COCTaB/NIEHHOMY
nnaHy

TEPMUHONOTNYECKAA U

B nNpeseHTaunmn

B nNpe3eHTaunmn

B Npe3eHTauunn

opdorpadunyeckas NPUCYTCTBYIOT NPUCYTCTBYIOT OTCYTCTBYIOT
rPaMoOTHOCTb opdorpadunueckmne opdorpadumyeckmne | opdorpadpumyeckmne
OWNBKM, He BCce OLWMNOKM, TEPMUHBI | OLUMOKMK, TEPMUHBI
TEPMUHbI NPUMEHEHbI BEPHO | NPMMEeHeHbl BEPHO
NPUMeHeHbI No
cyliecTsy
aKKYypPaTHOCTb U npeseHTaumn npeseHTauus npeseHTauma
OPUIMHANBbHOCTb noctpoeHa 6e3 yyeta | NOCTpoeHa C NOCTPOEeHa B
NnocTpoeHusA KOMMNO3nLmmn yyeTom NOSIHOM
cnanpos, bes TpeboBaHUM K COOTBETCTBUMU C
cobnoaeHuns opopMneHunto, HO TpeboBaHUAMMU
TpeboBaHU K HeT eanHOro obopmneHus,
wpndTam u odopmneHua NCnoab30BaH
LBETOBOMY cnanpos OPUIMHANbHbLIN
opopmneHuno noaxon, K
opopmneHmnio
cnanaos

LLikana nepeBopa 6annoB B OTMETKY

17-15 6annos - «5»

14 - 9 6annos - «4»

8-6 6bannos -«3»

MeHee 6 6annoB unu otcyTcTme paboTbl - «2»

3. 3awumTa npoeKTa: npeacraB/IeHUne pe3yanbTaTtoB BbiIMO/IHEHUA yqe6|-|o-
nccnenoBaTesibCKoro npoekKTa.
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3awmTa npoekKTa ABAAETCA PyOeXKHbIM KOHTPOEM NO WECTOMY pasaeny

“BnoaKkonornyeckne unccneposaHma”,

obyuvatoLmecs cMoryT:

— OMNMUCbIBaTb METOAbl BUO3KOOTMUYECKUX NCCNeA0BaHNI;

— NNaHNPOBATb 6M03K0I0TNYECKUI IKCNEPUMEHT;
— nNpoBoAuUTb 6103K0NI0TNYECKUI IKCNEPUMEHT,
— UHTEPNPETNPOBATDL PE3Y/IbTATbl NPOBEAEHHOTO 6M03K0/1I0rNYECKOro

IKCNepnmeHTa € UCnosib3oBaHMeEmM KOIM4eCTBEHHbLIX METO408B.

B pe3y/sibTaTeé WU3YYEHUA KOTOPOro

Ona 3awmnTbl NpoekToB obydyatowmmeca HeobxoamMmo B pamkax BCP
NoAroToBUTb YCTHOe coobuweHne no pesynbTaTam BbINOJHEHUA Yy4yebHo-
nccnenoBaTeIbCKOro NPoeKTa C Npe3eHTauum.

TpeboBaHMA K Mpe3eHTaunuM M COODOLWEHUIO onucaHbl B NpuUmepe
BbIMNOJIHEHWNA yLIe6HO-MCCJ'IELI,OBaTeJ'IbCI-(OFO NpoeKTa.
KpMTepVIVI oueHmnBaHMA yCTHOIo COO6LLI,eHVIFII
bannbl
Kputepum
oL eHMBaHuUA
1 6ann 2 6anna 3 6anna
1. CooTBeTcTBME cogepkaHue aoknaga cogeprkaHue coaepxaHue
coaepaHus JLLb Y4aCTUYHO AOKNaza, 3a [OKNaaa
[OKNaaa COOTBETCTBYET UCK/IIOYEHNEM cooTBeTcTBYEeT
3asB/IeHHOM Teme 3asB/IeHHOM Teme OTAEeNbHbIX 3asB/IeHHOM Teme
MOMEHTOB, W B NOJIHOM mepe
cooTBeTcTByeT eé packpbiBaeT

3aABJIeHHOM Teme "
B NOJIHOM Mepe eé
packpbiBaeT

2. CteneHb
PACKpPbITUA TEMBI

pacKpbITa Manas YyacTb
TEMbI; MOUCK
MHPOPMaLMM NpoBenEH
NOBEPXHOCTHO; B
N3/1I0XKEeHUN maTepunana
OTCYTCTBYET JIOTUKA,
[OCTYNHOCTb

Tema pacKpbITa
XOPOLLIO, HO He B
noJsiHom ob6béme;
nHpopmaymm
npeacTaB/ieHo
HeJ0CTaToO4YHO; B
OTAENbHbIX C/Ty4anx
HapyLLeHa /1oTuKa B
N310KEHUU

Tema pacKpbIiTa
NMONHOCTbIO;
npeacrasieH
060CHOBaHHbI
06bEM
nHdopmaumu;
N3N0XeHne
maTtepuana
NIOTMYHO, AOCTYMNHO
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maTepuana, He
coBcem A0CTYMNMHO

3.YmeHune goctynHo
M NOHATHO Nepeaatb
copep)kaHue
O0Knaga B Buae
npeseHTauum

13 nNpeacTaB/IeHHOM
npeseHTaLunmn He COBCEM
NMOHATHA TEMATHKKa
nccnefoBaHuA, AeTanu
He PacKpbITbI

Ha ocHoBe
npeAcTaBNeHHOM
npeseHTaunn
dopmupyeTca
oblee NOHMMaHWe
TEMATUKMU
nccnenoBaHuA, HO
He ACHbI AeTann

Ha ocHoBe
npeAcTaBNeHHOM
npeseHTauum
dopmupyeTca
nosiHoe
NOHUMaHKNe
TEMATUKMU
nccnenoBaHus,
PacKpbITbl AeTanu

OueHute npe3seHTauunio no cneayrowmm KpUutTepmam:

ee coaepxaHume

Kputepuu bannwi
oueHMUBaHUA
0 1 2
nonHoTa nHbopmaumsa, nHbopmaums, npeseHTaLmA
NCNO/b30BaHMA ncnosb3syemas B npeacTaB/iieHHan B | coaep»KuT NOHYI0
yyebHOro matepmana npeseHTaLuu, He npeseHTauunuy, N YeTKyIo
OTHOCUTbLCA K Teme OTHOCUTCA K Teme, MHbOpPMaUMIO,
HO HeA0CTaTOYHO [O0CTaTOYHYIO ANA
NOJIHO pPacKpbIBatoT | bopmmpoBaHUa

npeacrasneHna o
Teme

maTtepuana B
COOTBETCTBUM C
NAaHOM N TEMOW
3a4aHun

JNOTUKa NU3N0XKEHUA

maTtepwuan
npeseHTaunn He
COOTBETCTBYET TEME,
nnaHa HeT

maTepuan
npeseHTaumnm
YacTU4YHO
COOTBETCTBYET TEME
3a4aHus, NNaH
NOCTPOEH He TOYHO

maTepuan,
npuBeaeHHbIN B
npeseHTauunm
MONIHOCTbIO
COOTBETCTBYIOT
Teme 334aHuA n
COCTaBNIEHHOMY
naaHy

opdorpadpunyeckas
rPamMoTHOCTb

TEPMUHONOTNYECKAA U

B Npe3eHTaLuu
NPUCYTCTBYIOT
opdorpapunyeckume
OWNBKHK, He BCe
TePMUHbI
nPUMeHeHbI No

B NpPe3eHTauum
NPUCYTCTBYIOT

opdorpaduueckue
OLNOKM, TEPMUHDI
npUMeHeHbl BEpHO

B Npe3eHTauum
OTCYTCTBYIOT

opdorpadpuueckue
OLIMOKM, TEPMUHBI
NPUMeHeHbl BEPHO
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cywecTsy

dKKYPaTHOCTb U
OPUTNHANIbHOCTb
nocTpoeHnA

npeseHTauns
noctpoeHa 6e3 yyeta
KOMMo31Lmn
cnanpos, bes
cobnopeHuns
TpeboBaHUM K
WwpndpTam u
LLBETOBOMY
odpopmneHunto

npe3seHTauus
NoCTpoeHa
y4yeTom
TpeboBaHMM K
odopmMneHmnto, Ho
HeT e4UHOro
odopmneHuna
chanpos

npeseHTauma
NOCTPOeHa B
NOJIHOM
COOTBETCTBUM C
TpeboBaHMAMM
odpopmneHuns,
MCMNONb30BaH
OPWUTMHANbHbIN
noaxog, K
odopmneHuto
chanpos

KpuTepmn oLueHnBaHUA 3alLMTbl NPOEKTa: 6an/bl 32 YCTHOE cooblieHne u
Npe3eHTaLMio CYMMUPYHOTCA. OLLEHKA BbICTABIAETCSA B COOTBETCTBUU CO LUKANON:

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

MeHee 6 6ann0B Unm otcyTcTBUE PaboTbl - «2»
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2.3. OueHOuHble cpeacTBa NPOMENKYTOYHOM aTTecTauMuM No AuUcumnauvHe
«buonorua»

[MpomekyTo4HaA KOHTPO/b Mo aucuunamHe «buonorma» nposoanTCA B
BMAE MNUCbMEHHOW MTOrOBOM KOHTPO/AbHOM paboTbl. KoHTponbHasa paboTa
BKAtoYaeT B cebs gBa TMNa 3a4aHWiA: TeCToBble BOMPOCHI, HanpaB/ieHWe Ha
NPOBEPKY YCBOEHUA TeOpeTMYecKoro maTtepuana, M 3aZ4adyn W 3a[aHuA,
HanpaB/ieHHble Ha NPOBEPKY CHOPMMPOBAHHOCTM MPAKTUYECKUX YMEHUN.

Yactb 1 copeput 15 3agaHui ¢ BbIGOpOM OA4HOro BEPHOro OoTBeTa U3
yeTbipex M 10 3agaHWii C BbIBOPOM HECKONbKMX BEPHbIX OTBETOB, Ha
COOTBETCTBMA BMONOIMMYECKUX OOBEKTOB, MPOLLECCOB U ABNEHUN.

YacTb 2 coaepuT 4 3a4aum 13 pasHbIX TEM AUCLUNANHBI U 1 NpaKTUKo-
OPUEHTUPOBAHHOE 3aaHne, POPMUPYEMON B COOTBETCTBMUN C METOAMNYECKMMMU
pekoMeHaaunAMM.

B 3agaHuax 1-15 Bbibepute 04MH NPaBUNbHbIN OTBET:

1. XUMUNYECKYHO OCHOBY XPOMOCOMDbI COCTABJTAET MOJIEKYNA

1) Be30KCMPUBOHYKNEMHOBOM KMCNOTbI

2) prbOHYKNENHOBOM KUCNOTbI

3) amnnpa

4) nonncaxapumga

2. YOANTEHUE AUMEPOB TUMWHA B MOJIEKYJTE AHK MPOUCXOOUNT B
MPOLLECCE

1) TpaHcBepcum

2) penapaumnu

3) penanKaumuu

4) TpaHchopmaumm

3. 419 OBPA3OBAHUA TMNUAHOIO BMCN0A BAXHbI BSAUMOAENCTBUA
MEXAY MONEKYNTAMU TNNUAOB:

1) BOAOPOAHbIE M MOHHbIE

2) NOHHbIE M KOBANEHTHbIE

3) KoBaneHTHbIe U TMAPOPOOHbIE

4) TonbKo ruapodobHbie

4. YOANEHWE ANMEPOB TUMWHA B MOJIEKYNE AHK MPOUCXOAUT B
MPOLLECCE

1) penapauum

2) TpaHcdopmaumnm

3) TpaHcBEpCUMU

4) penankauum

5. A1 KNETOK PACTEHMW HE XAPAKTEPEH CUHTE3

1) amuHoOKMCAOT

~—— N S
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2) HyKNneoTnaoB

3) rAnKkoreHa

4) pocdonmnunaos

6. B MPOPA3E MNTO3A AJ/TMUHA XPOMOCOMbI YMEHBLUAETCA 3A CHET
1) TpaHCcKpunummn

2) peaynamkaumm

3) geHaTtypauum

4) cnupanusaymm

7. BNATOAAPA KOHbHOTALMN U KPOCCUHITOBEPY MPOUCXOANT
1) yBenMYEHMeE YMcia XpOMOCOM BABOE

2) obmeH reHeTUYecko MHGoPMaLMEN MEKAY FOMONOTNYHbIMMA
XpOMOCOMamm

3) ymeHbLUeHMe YMca XPOMOCOM BABOE

4) yBennyeHune ymcna ramet

8. NONINMNENTUAOHBIE LENU CUHTE3UPYHOTCA HA PUBEOCOMAX,
HAXOAALLNXCA:

1) B uMTO301€ N MOANDULMPYIOTCA TaKKe B LMUTO30/1€e

2) B unMTo30/e€, 3aTem moanduumpytotTca B annapate FonbaKu

3) Ha membpaHe 3HAoNNa3MaTUYECKOrO PETUKYIYMa, 3aTeM MoandpuLmnpytoTca
B annapaTte [onbaXKu

4) B umTO30/€, 3aTeM MoAUPULMPYIOTCA B IIOMEHE IM30COMbI

9. NHTPOHbI BCTPEYAKOTCA B FrEHAX

1) ToNbKO 3yKapnoT apxebaKtepuit

2) ayKapuoT 1 aybakTepum

3) saybakTepuit n apxebaktepui

4) apxebakTtepuii 1 ayKapuoT

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

1) obpasoBaHmMem monekyn ATO

2) c ocBobOXKAEHNEM SHEPTUN

3) pacuienneHmem BeLLecTs

4) NCNONb30BaHNEM SHEPTUM

11. N3 OHOMN MOJIEKYNbl HYKTEMHOBOWM KUCNOTbl B COEAUHEHWU C
BETKAMW COCTOUT

1) muTOXOHAPUA

2) xpomocoma

3) reH

4) xnoponnact

12. AJOYEPHNE XPOMATUAbI CTAHOBATCA CAMOCTOATE/IbHbIMMW
XPOMOCOMAMMW NOC/NE

~—— — — —
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1) cnapMBaHWA rOMOJIOTMYHbIX XpOMaTUA,

2) o6bMeHa y4acTKamm MeXay romoIOrMYHbIMM XPOMOCOMaMM

3) pa3aeneHua coegnHALWEN UX LEHTPOMEPDI

4) BbICTPaNBaHUA XPOMOCOM B 3KBAaTOPMA/IbHOM NJOCKOCTU KNETKU
13. TEHETUYECKMW KO, —3TO:

1) Habop KNETOYHbIX FEHOB

2) HyKNeoTngHaA NocnefoBaTeIbHOCTb FreHa

3) reHeTMYECKas aKcnpeccus

4) cuctema 3anmncK reHeTMYecKon nHpopmaumm

14. B KAKUX U3 MEPEYUCNEHHbBIX OPTAHE/I1 CAMAA BbICOKAA
KOHLUEHTPALMA Ca?*

1) appe

2) MUTOXOHAPMUAX

3) uutTonnasme

4) annapaTte FonbaXu

15. KAKUE M3 NEPEYUCNEHHbBIX HUXE CTPYKTYP KNIETKU HE UMEKOT
MEMBPAHbI

1) nn3ocombl

2) xnoponnacTbl

3) aapbIWKK

4) annapaT lonbaxu

9TaNoHbI OTBETOB

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

oTBeT 1(2(4|1|3|14|12(3(1|4 |2 |3 |4]|2]|3

B 3agaHuMAx 16-25 BbibepuTe HECKONbKO NPaBUIbHbLIX OTBETOB UM YCTaHOBUTE
COOTBETCTBUE MU/IM NOCNEA0BaATENbHOCTD:

16. BOCCTAHOBUTE B NICTOPUYECKOM MNNTAHE NOCNEAOBATE/IbHOCTb
3TAMNOB BO3AENCTBMA YEJIOBEKA HA BUOCDEPY:

1) ycuneHue BAMAHUA HA NPUPOAY C KOPEHHbIM Npeobpa3zoBaHMEM YACTH
3KOCUCTEM;

2) U3MeHeHMe IKOCUCTEM Yepes NacTbby CKOTA, YCKOpPeHMe pocTa TpaB NyTemM
NX BbIXKMFAHMA U T. N.;

3) rnobanbHOe M3MEHEeHME BCEX IKONOMMUYECKMX KOMMOHEHTOB B LLe/IOM B
CBA3M C HEOTPAHUYEHHON MHTEHCUDUKALMEN XO3ANCTBA;
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4) cBepXMHTEHCMBHAA OX0Ta 6e3 Pe3KOro M3MEeHeHMA 3KOCUCTEM B Nepuos,
CTQHOB/IEHMA YE/I0BEYECTBA;

5) Bo3aencraume nogen Ha buocdepy 1b Kak 0O6bIYHbIX BUONOTMHECKUX
BMAOB.

17. BbIBEPUTE MPOLECCHI, MPOTEKAKOLUWME B MPODAS3E NEPBOIO AENEHUA
MENO3A

1) 0bmMeH yyacTKaMm XpoMOoCcom

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

3) AeneHne LeHTPOMEpP XPOMOCOM

4) bopmmpoBaHMe BepeTeHa AefleHunn

5) BbICTpanBaHMeE XPOMOCOM MO 3KBATOPY KNETKK

18. KAKUE MPOLECCHI MPONCXOAAT B KNETKE B MEPNOA UHTEPDA3DI?

1) cnnpanmsaumna Xpomocom

2) peaynnnkaumsa monekyn AHK

3) pacTBOpeHMe saepHOIt 060104KM

4) cmHTe3 6enKkoB B uMTONNA3ME

5) cuHTe3 MPHK B agpe

19. MAJIbIE KPYTOBOPOTbI YITEPOOA B BMOCOEPE MOTYT
OCYLLECTB/IATbCA CNEAYIOWMM NYTEM:

1) yrnekucnbliii ra3 Bblgenserca B atmocdepy B npouecce ¢oToCMHTE3a B
AHEBHOE BpPeMSA, a B HOYHOE BpeMA €ro 4acTb NOrNoLWaeTca pacTeHNUAMN U3
cpeabl;

2) yrnekucabii ras noraouwaerca ns atmocdepsbl B npouecce G¢OTOCUHTE3A B
AHEBHOE BPeMS, a B HOYHOE BPEMA €ro YacTb BblAENAETCA PACTEHUAMM B
Cpeay;

3) yrnekucabii ras atmocdepsbl noriowaerca B npouecce GOTOCUHTE3A C
06pa3oBaHMEM OPraHMYECKMX BELLECTB, a C TMbesblo PaCTEHNIM U XKUBOTHbIX
NPOUCXOAUT OKUCNEHME OPraHNYECKMX BELLLECTB C BblAE/NIEHUEM YTNEKUCNOTO
rasa;

4) yrnekucnolit raz atmocdepbl noraouaeTca B npouecce poTocuHTE3a, a Npu
AbIXaHUW BblaenaeTca B atmocoepy;

5) yrnekucabiii ra3 atmocdepsbl norsaowaerca B npouecce GOTOCUHTE3A, a NpU
CXMUFAaHUM OpPraHNUYECKMX BELLLECTB BblaenseTcsa B atmocoepy.

20. YKAXKUTE NOC/IEAOBATE/TbHOCTb ®A3 ONJ1I0AOTBOPEHUA.

1) cnnaHne rameT, AN CUHFAMKIA

2) AMCTaHTHOE B3aMMogencTBme U CONMKeHNe rameT

3) KOHTAKTHOE B3aMMOLENCTBUE FAMET U aKTUBALMA ANLLEKNETKU

21. YCTAHOBUTE NMOC/IEAOBATE/IbHOCTb CTAAUN UHANBUAYANBHOTO
PA3BUTUA YEZTOBEKA, HAYMHAA OT 3UTOThI.
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1) dopmmpoBaHME YeTbIPEXKAMEPHOTO cepala

2) obpa3oBaHue 6iactomepos

4) popmmpoBaHmne mesogepmbl

)
)
3) dopmmpoBaHNE HEPBHOM CUCTEMDbI
)
)

5) o6bpasoBaHMe ABYXCNOMHOIO 3apoabiLla

22. BbIBEPUTE TPU ®YHKLUMM NNASMATUYECKOM MEMBPAHbI

1) obecneymBaeT NOCTyMNAEHME B KNETKY MOHOB M MENKUX MOJIEKYN
2) obecneumnBaeT nepeBUKEHNE BELLECTB B KNETKE

4 y4acCTByeT B norioweHnn seLecTts K/IETKOM

)
)
3) OTrpaHMuMBaET LMTONNA3MY OT OKpYXatoLeii cpeabl
)
)

5) npuaaeT KNeTke *KecTky popmy

6) ChyKUT maTpuuen ana cuHtesa MPHK
23. BbIBEPUTE ABA NMPU3HAKA HE nNoAXOoAAWNE ANA ONMUCAHNA

TPAHCKPUTIUNWN Y SYRAPNOT

1) obpasoBaHMe NOAMHYKNEOTUAHOM Lenu

2) coegMHAOTCA HYKNeoTUAbl, CoAeprKalume Ae30KCMpnbosy
3) maTpuuen cayxut monekyna JHK
)

4) npoucxoauT B Agpe
5) yasoeHne monekynbl AHK

24. YCTAHOBUTE NOCNEAOBATE/IbHOCTb NMPOUECCOB 3SMBEPUOHA/IbHOIO
PA3BUTKMA NO3BOHOYHbIX KUBOTHbIX:

1) 3aK/1agKa 3a4aTO4HbIX OpraHoOB 3apoJblLla

2) HanpaB/eHHble NepemeLLLEHNN KNeTOK U ux anddepeHLMpPOBKa
3) pa3BuUTME HEPBHOM NNACTUHKMU
4) cnnsHne ANLEKNETKM M cnepmaTto3onaa U obpa3oBaHMe 3UTOThbI

5) popMmmnpoBaHME MHOTOKNETOYHOIO OAHOCIOMHOIO 3apobilla

25. YMNOPAAOYUTE NMCKONAEMBbIE ®OPMbI HEJTOBEKA MO BPEMEHMU

CYLLIECTBOBAHMWA, HAYMHAA C CAMOW APEBHEN ®OPMbI:

1) YenoseK ymensbi

2) KpomaHbOoHLUbI

3) HeaHaepTanbLbl

4) YenoBeK npamoxoaalimm
5) ABcTpanonuTek
3TaNoOHbl OTBETOB

Ne
3a4aHun 16 17 18
A

19

20

21

22

23

24

25

oreetr (5,4,2,1,3114 | 24,5

3,4,5

2,3,1

2,54,3,1

1,3,4

2,5

4,5,2,3,1

5,1,4,3,2
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B 3apgaHuax 26-30 pewnTte 3a8a4m:

3apaHue 26. 3agaua Ne 1. Onpegenuvte, Kakana OKpacKa LLBETKOB OyAeT y pacTeHui ropoxa,
NOJIyYeHHbIX OT CAMOONMbINIEHUA TOMO3UTOTHbIX POAUTENBCKMX GOPM C KpaCHbIMM U ¢ Benbimm
LLBETKAMM, A TaK¥XKe OT UX CKpeLLMBaHNA mexay coboi.0

PeweHune. O6e poanTenbckne GopmMbl FOMO3UTOTHbI, NOSTOMY 3aMMUCb CKpeLumnBaHun byaet
cnepyrouen:

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

— OT NepeKpecTHOro onbinieHna: P: AA x aa.

Ffomo3nrotHble GopMbl JAIOT €4ANHCTBEHHbIA TUMN FameT, U NO3TOMY NpU UX canaHum bypet
nosly4yeH eaUHCTBEHHbIN TMN NnoToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOLBETKOBbIE TOMO3UIOTHbIE PACTEHUA AAOT TO/IbKO POPMbI C KPACHbIMM
UBeTKamu. 2. Bce NOTOMKM pacTeHuit ¢ 6enbiMmn UBeTkamn byayt 6enouBeTKOBbIMU (OHM
BCErga roMo3nroTHbl). 3. Bce pacTeHUA OT CKpeLmBaHMA KPACHOL,BETKOBbBIX FOMO3UIOTHbIX C
6en0LBETKOBbIMU 6yayT  KpacHOUBETKOBbIMMU (BOMMHaHTHbIN deHoTUN), HO
reTepo3nroTHbIMM NO FreHOTUNY.

3apgaHue 27. 3apaua Ne 2. Ha pebeHKa c | rpynnoit KpoBu B poaaome MNpeTeHayoT ABe
poauTenbcKkue napbl:

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

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

Kakoli nape npuHaanexuT pebeHokK?

PeweHune. PebeHok c | rp. Kposu no reHoTtuny — I°I°. Takoe coyeTaHne anneneir BOSMOXHO
TONbKO B C/yyae, ecnM rametbl M OTua, W MmaTepu Oyayt copepxkatb annenun |°.
CnepoBaTtenbHO, 3Ta KOMBMHALMA reHOB MOT1a OCYLLLECTBUTBLCA TONIbKO NPU 3a4aTum pebeHKa
B C/ly4ae BTOPOM Napbl, KOrAa MaTb U OTel, reTepo3nroTbl. 3anuLiem CXemy CKpeLLMBaHuA:
P:IAIP @xIBI°@; G®:0,51A+0,5° GE': 0,51 B+ 0,51° =>F1: 0,25 I°I°.

OueBMAHO, 4TO NepBas Cynpy*KecKas napa NpeTeHA0BaTb HA 3TOrO pebeHKa He MOXKET, T. K. Y
Hee MOoryT bbiTb AeTh TonbKo co |l u lll rpynnamu Kposu:

P:1°1° @ x | A1 BGF; F1: 50% IA 1° 1 50%IB 1° (y geTeii Il v Il rp. KpoBM COOTB.).

OtBeT. PebeHOK NpUHaaNEKNT BTOPOM Nape Cynpyros.

3apgaHue 28. 3apgauva Ne 3. Onpegenute cpeaHUMM pasmep JIMCTOYKOB Yy 6enoro Knesepa,
NONIYYEHHOrO OT CKPELIMBAHUA TEeTOPO3UTOTHbIX PACTEHUM C AMcTodKamu 10 M 7 mm
COOTBETCTBEHHO.

PeweHue. Onpegensaem reHOTUNbI U 3aMNCbIBaeM CKpeLMBaHUE:

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

Otser. lonyyeHo 4 TMna GeHOTUNOB M FEHOTUMNOB B PaBHbIX COOTHOWeHUAX. U3 HKUX ana
nepBoro 6yaeT xapakTepHa CBEPXA0OMUHAHTHOCTb (CpeAHWUn pasmep IMCTOYKOB 18 mm).

3apaaHue 29. 3agaua Ne 4. MpoaHanusupyinTe xapakTep nepeaaym peLeccMBHOro, YacTUYHO
CL,ENIEHHOTO C NOJIOM, Hac/ieACTBEHHOro 3a60/1eBaHNA OT MaTePU K MOTOMKAM.

Pewenue. P: X aX a GPX AY A 6onbHa F1: @X AXa GFf XaY AF2: X AXa; @X aXa ;@ XAY
A; G*X aY A 6onbHa
OtBert. bonesHb NepegaeTca OT MaTeEpPU Yepes AeTeEN U NPOABAAETCA TONIbKO Y BHYYEK.
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3agaHue 30. 13 anemeHTOB coobLLECTBA (MONEBKA, 3ePHO 3/1aK0B, GUAUH, XOPEK) COCTaBbTe
NULLEBYIO LEMb U Ha OCHOBAHMM NPaBMAA 3KONOrMYECKOW NMPaMnabl oNpeaenunTe, CKONbKO
HY>KHO 3epHa, YTobbl B Necy BbIPOC 0ANH GUAMH MaCCoW 2,5 Kr.

Otser:
3epHO 371aKOB MEINIB-oneBKa Xopek ®unua
2500 kr 250 xr 25 kr 2,5 kr

B wuTtorosoit paboTe npeacTaBneHbl 3a4aHMA, OTHOCALLMECA K TPEM
YPOBHSIM CNOXHOCTU: “Hu3Ku”, “cpepnnin”, “sBbicokun”. B 3aBucMmoctn ot
TMMNA U TPYAHOCTU 33a4aHUA ero BbINOJHEHWE OLEHMBAETCA Pa3HbIM YUCAIOM
6annos. BbiNONHEHMEe KaxKAoro 3agaHuma “HU3KOro” yYpPOBHA CAOXHOCTU
oueHmBaetcA 1 6annom. 3a BbINOJHEHWE 3adaHMK “cpeaHero” ypoBHA
CNIO¥HOCTU B 3aBUCMMOCTU OT NOJIHOTbI M NPABMU/IBHOCTU OTBETA NPMUCBanBaeTcA
no 2 6annos.

K 3apgaHunio  “BbICOKOro” YpPOBHA CAOXMHOCTM OTHOCUTCA peLleHune
CUTYaUMOHHbIX 3aga4y. 3a BbINOJMIHEHME 3a4aHWi “BbICOKOro” ypoBHA B
3aBMCMMOCTM OT MOJIHOTbl M MNPaBWUAbHOCTM OTBETa NpuUcBamBaeTca A0 3-X
6annos.

3apgaHmna “Huskoro” mn “cpepgHero” ypOBHEM CAOXKHOCTM NPOBEPAIOTCA
aBToMaTuyeckn. OTBeTbl Ha 3a4aHMA “BbICOKOro” ypoBHS MpPOBEPAIOTCA B
PYYHOM perKnme.

PacnpepgeneHve 3agaHuii NO YPOBHAM CNOXMHOCTM NpeacTaBAeHO B
cnepytowen Tabanue:

YpoBeHb bann MpoueHTHOe Tun Bonpocos
CNNOXKHOCTU coaeprkaHue
3apaHunA 3a4aHunii
Huskni 1 50% - 3a/1aHKSA € BbIBOPOM OZIHOTO NMPaBUILHOIO
oTBeTa
CpeaHum 2 33% - MHOX€eCTBEHHbIN BbIOOP;

- BOMPOCHbI Ha ynopaao4ynsaHne nnu
yCTaHOB/1EHUNE npasmanon
nocnenoBaTte/sibHOCTU

Bbicokuii 3 17 % - 334a4n, NpeayCcMaTpPMBatoLLIME Pa3BEPHYTbIN
oTBeT

KpuTepuun oueHMBaHMA UTOTOBOI NMMCbMEHHOM pPaboTbl:

OueHKa MpoueHT BbINONHEHUA
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“oTAnyHo” 85-100%

“xopowwo” 70-84%

“yaooBneTsopuTenbHO” 50-69%
“HeynoBNeTBOPUTENbHO” meHee 49%
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