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1. IIacnopT oleHOYHBIX cpeACcTB N0 AucuunIuHe «buoaorusm»

OrneHoYHbIE CPEACTBA MO OWOJIOTHH TNPEIHA3HAYEHBI Ui MPOBEACHUS TEKYIIEro, pyOeKHOTro
(TeMaTu4ecKoro) KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallH 110 AUCLHUIUIMHE.

KoHTposs M OllEHKa pe3ylbTaToB OOyUYCHHs OCYIIECTBIIETCS IPENOJaBaTesieM B IPOILECCE
NPOBEICHUS NPAKTUYECKUX 3aHATHA M JAO0OpaTOpHBIX paboT, TECTHPOBAHUSA, a TaKXKe
BBIIOJIHEHUSI ~ OOYYarOIMMUCS ~ MHIMBUAYAJIbHBIX  3aJaHUN, IPOEKTOB, HCCIIEIOBaHUI.
Pe3ynbraTel 00y4eHUS ONpEAEISAIOT, 4YTO OOydaroumuecs [OJDKHBI 3HaTh, I[OHMMaTh U
JIEMOHCTPUPOBATH IO 3aBEPIICHUH N3YyUEHUS TUCLUILIMHBIL.

Jlis  GpopMHpOBaHUS, KOHTPOJS M OLEHKH pe3yJbTaTOB OCBOEHHUS YYEOHOH IUCLUIUIMHBI
UCTIOJIB3YETCS CHCTEMa OLEHOYHBIX MEPONPUATHI, MPEACTABIAIONAs COOOH KOMIUIEKC YUeOHBIX
MEPONPUITHH, COIIACOBAHHBIX C pe3yibTaTaMu OOydeHHUs U CPOPMYJIUPOBAHHBIX C YUYETOM
OI'OC COO (npeametHsbie pe3ynbrathl 1o aucuuiuae) 1 I'OC CIIO.

CucremMa OLEHOYHBIX MEPOIPHUATHI, CHOPOEKTUPOBAaHHAs MO JucUUIUIMHE «buonorusy,
IpeJCcTaBIeHa B MAaclopTe OLIEHOUHBIX cpescTB (Tabauna 1).



Taomuma 1

HacnopT OLICHOYHBIX CPEJACTB 110 AUCHUIIINHE «buoornsay

Pa3zpen 1

Kierka — cTpyKTYypHO-QYHKIIMOHAJbHAS €IMHULA KUBOTO

PesynbTaTnl 00y4yeHus

XapakTepru3oBaTh CTPYKTYPHO-(PYHKIIMOHATHHYIO OpPTraHU3aIUI0 KJIETKH HAa OCHOBE HAOJIOICHUS

OuneHo4yHoe MeponpusiTue
PYOe:XHOro (TeMaTH4eCKOro)

KonTponbhas pabota “MonekynspHblii YpOBEHb OpraHU3alluu >KUBOTO™

KOHTPOJIA
OueHoYHOE MEPONPUATHS TEKYIIEro
Tema Pe3yabTaThl 00yUyeHUs IO TEMaM ponp y OueHovHbIe cpeacTBA
KOHTPOJIs
Tema 1.1 OmnuceIBaTh METOIBI UcCcenoBauus Ha | 1. 3amonHenne TaOinIbl ¢ ONMMCAHUEM 1. TabuuLbl ¢ OIIUCAHUEM METOIOB

buonorus xak
HayKa

MOJICKYJISIDPHOM U KJICTOYHOM YPOBHC

METOI0B MHKPOCKOITUPOBAHHUSI C UX
JOCTOMHCTBAMHU N HEAOCTAaTKaMU

2. 3anonHeHue Tabnuibl «Bkiiag y4eHbIX B
pa3BUTHE OMOJOTHUM»

MUKPOCKOIHUPOBAHUS C UX
JIOCTOMHCTBAMU M HEJOCTaTKaMH
2. Tabnuna «Bxian yueHbIx B
pa3BUTHE OMOJIOTUI

Tema 1.2 O0mas
XapaKTePUCTHKA
JKU3HUA

XapakTepru30BaTh YPOBHU KUBON
MaTepun

OnuceiBaTh METO/IbI UCCIIEIOBAHUS HA
MOJIEKYJISIPHOM U KJIETOUHOM YPOBHE

3anoJiHeHUE CPAaBHUTEILHON TaOIUIIbI
CXOZICTBA U Pa3IMUUil )KMBOTO U HE KUBOTO

CpaBHuTeNnbHAs TAOIUIIA CXOJCTBA U
pa3Inunii ’KMUBOTO U HE KUBOTO

Tema 1.3
bronornuyeckn
BaKHBIE
XUMHYECKHE
COCJIMHEHUS

XapakTepru3oBaTh CTPOCHUE U
CBOMCTBA OCHOBHBIX OMOMOJIEKYJT
[TpoBoauTh HaOMIOICHNE U3MEHEHUI
(GYHKIIMOHUPOBAHUS OMOTIOJIMMEPOB

1. ®poHTaNBHBII OIIPOC

[ToaroroBka yCTHBIX COOOIIEHUH C
Mpe3eHTauuen

2. BoinosiHeHue ¥ 3amura J1abopaTopHBIX
pabot: «Omnpenenenue puramuna C B
MPOAYKTaX MUTAHUSY,
«T'unpodpunbHO-THIPOHOOHBIE CBOWCTBA
JUTIHI0BY

1. Ilepeuens BOnpocoB Kk
(GpoHTAIBHOMY ONPOCY
2. Otuets! 0 1aGOPAaTOPHBIM paboTam




Tema 1.4
CrpyKTypHO-
(GyHKIMOHAIbHA
s OpraHu3aIus
KIIETOK

Pa3nuyarth cymiecTBeHHbIe TPU3HAKU
CTPOEHHUSI KJIETOK OPraHU3MOB Pa3HbIX
APCTB KUBOU MPUPOIBI

[TpoBoauTh HAOIOICHNE KICTOYHBIX
CTPYKTYp U UX U3MEHEHUH C IOMOIIIBIO
MHUKpPOCKOIIa

1. OnenuBaemas TUCKyccus IO BOIIpocam
JEKLIUU

2. PazpaboTka MEHTaIBLHOW KapThl 11O
KJIacCU()MKALMU KJIETOK U MX CTPOCHUIO Ha
IPO- U SYKapHOTHUYECKUX U 110 LIapCTBaM B
MUHHU TpyIIax

3. BeinosiHeHue u 3ammuTa 1a00paTOpHBIX
pabor:

«CTpoeHue KIeTKHU (pacTeHusl, ’KUBOTHBIE,
rpuObl) U KJIETOYHBIC BKIIOUEHUS (KpaxMall,
KapOTHUHOU/IbI, XJIOPOIIACTHI,
XPOMOILIACTBI)»,

«IIpoHunaemoctb MeMOpaHs! (ILJ1a3MOJIN3,
JIETUIa3MOIIH3)»

1. Ilepedyens BOMPOCOB K OLICHUBAEMOI1
JTUCKYCCHH

2. MeHTanpHas kapra 1o
KJIAaCCH(PUKAIIUU KIETOK U UX
CTPOECHHIO Ha MPO- U DYKAPUOTUUECKUX
U TI0 [IaPCTBaM B MUHU TPYIITax

3. Otuetsl Mo JabOpaTOPHBIM paboTam

Tema 1.5 Paznuuate cymiecTBeHHbIE TPU3HAKU 1. ®poHTaNBHBINA ONPOC 1. Ilepedenn BOIPOCOB K
CtpyKTypHO- CTPOCHUS KJICTOK OpraHu3MOB pa3HbIX | 2. Pa3pabotka rioccapus (GpOHTATBEHOMY OTIPOCY
(GYHKIIMOHATBH | IAPCTB KUBOU MPUPOIBI 3. Pemienue 3a1a4 Ha onpeeeHue 2. I'moccapuii ¢ onpeaeneHHbIM

bIe (PaKTOpPHI Ornpenenars mocaea0BaTeIbHOCTh MOCJIEIOBATEILHOCTH HYKJICOTHIOB MepeyHeM TEPMUHOB
HacieacTBeHHoc | HykneotuoB JIHK nu PHK 3. 3agauu Ha onpeneneHue

TH MOCJIEIOBATEILHOCTH HYKJIEOTHIOB
Tema 1.6 XapakTepu30BaTh MPOLECCHI 1. ®poHTaANBHBIN ONPOC 1. [Iepeuenpb BOmpocoB Kk

[Ipoueccsl MaTpUYHOTO CUHTE3a 2. Tect «IIporeccsl MaTpUYHOTO CUHTE3a»  |(DPOHTATIBLHOMY OIPOCY
MaTPUYHOTO Ornpenenars Mocae0BaTeIbHOCTh 3. Pemenue 3aau Ha onpeencHue 2. Bonpocsr! nist Tecta

CUHTE3a AMUHOKUCIIOT B MOJIEKyJie Oenka MOCJIeI0BATEIbHOCTH aMUHOKHUCIIOT B 3. 3agauu Ha onpeneIeHue

WuaTepnpeTpoBath CTPYKTYpy H
(YHKIIMOHATIBHOCTH OeliKa B cliyyae
WU3MEHEHHS TI0CIIEeI0BATEIIBHOCTH
Hykneotuaos JIHK

MOJIEKYJIe OenKa

4. Pemienue 3aja4 Ha onpeesieHue
MOCJIEIOBATEILHOCTH aMHUHOKHCIIOT B
MoJIeKyJie OeNka B cliyuyae U3MEHEHUs
nocieaoBarebHOCTH HykiIeoTua0B JJHK

MOCJICI0BATEIIFHOCTH aMHUHOKHCIIOT B
MoJleKye Oenka

4. 3amaun Ha ONpeIeTICHNE
MOCIIE0BATEILHOCTH aMHUHOKHCIIOT B
MoJIeKyJIe OeNKka B clTydae U3MEHEHUS
MOCIIE0BATEIHLHOCTH HYKIICOTH]IOB
JIHK




Tema 1.7
Hexnerounsie
(hOpMBI KU3HH

Pa3nuyarth cymiecTBeHHbIe TPU3HAKU
CTPOEHHUSI KJIETOK OPraHU3MOB Pa3HbIX
APCTB KUBOU MPUPOIBI

1. ®poHTaNBHBINA ONPOC

2. IloarotroBka yCTHBIX COOOILIEHUM €
npesentanueit (BupycHeie u
OaktepuanbHbie 3a00meBanms. Oome
MIPUHIIMITBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OCOOEHHOCTH TPUMEHEHUS
AHTUOHMOTHKOB)

1. Ilepedyens BONPOCOB K
dpoHTaTBEHOMY OIIPOCY

2. [IpeseHTanus U yCTHOE COOOIIICHHE,
COTJIACHO TMEPEUHIO TeM

Tema 1.8
OOMEH BELIECTB
U TIpeBpalIcHue

OnwuceIBaTh OCHOBHBIC
SHEPreTUYECKHUE U TIaCTUYECKHE
MIPOIIECCHI KJIETKH (OOMEH BEIIECTB,

1. ®poHTaNBHBIN OIpoC
2. 3aroTHEHUE CPaBHUTEIIBHON TaOJIUIIBI
XapaKTEPUCTUK TUIIOB O0OMEHA BEIIECTB

1. Ilepeyens BOIIPOCOB K
(bpoHTaIBHOMY OIIpOCY
2. CpaBHuTeNnbHAs TabnuLA

SHEepIruu B XeMo-, (POTOCHHTE3) XapaKTepUCTUK TUIIOB OOMEHa
KJIETKE BELIECTB

Tema 1.9 XapakTepu30BaTh )KU3HEHHBIN [TUKJI 1. O6cyxkaeHue 1o BorpocaM JEKIUU 1. Ilepeuensb BOIpocoB ais
XKuzHeHHsbIH KJIETKH 2. Pa3zpa0oTka JeHTbl BpEMEHU JKU3HEHHOI'O | 00CYXICHUS

IIHUKJI KJICTKH.
Muro3. Meiio3

OUKIIa

2. JlenTa BpeMeHH KU3HEHHOT'O IIUKJIa

Pa3zpen 2

Crpoenne n pyHKIMH OPraHU3Ma

PesynbTaTnl 00y4yeHus

HpOFHO3I/IpOBaTB BO3HHUKHOBCHHC ITPU3HAKOB B XO0€ UHAUBUAYAJIBHOT'O PA3BUTUA U

Pa3MHOKCHHWA OpTraHN3MOB

OueHouHoe MeponpusiTHe PyOe:KHOIro (TEeMATHYEeCKOr0)

KonTponbnas padota “Ctpoenue u GyHKIUU opraHnzma’

KOHTPOJIA
OueHo4yHOe MepONPUATHSA TEKYIEero
Tema Pe3yabTaTsl 00y4yeHus1 10 TeMaM ponp y OueHoyHble cpeacTBa
KOHTPOJIA
Tema 2.1 OnuceIBaTh CTPOCHHUE M B3aUMOCBSI3b 1. OuenuBaeMasi TUCKyCCHS 1. Ilepedyens BONPOCOB K

Crpoenue

4acTe MHOTOKJIETOYHOT'O OopraHu3mMa

2. Pa3zpaboTka MEHTaJIbHOMN KapThl TKAHEH,

OLICHUBaEMOM AUCKYCCHUU




opraHusma OpraHOB M CUCTEM OpPraHOB OPIaHU3MOB 2. MeHTasibHAs KapTa TKaHEH,
(pacTeHus1, )KUBOTHBIE, UEIOBEK) C KPaTKOU OpPraHOB U CHUCTEM OpPraHOB
XapaKTePUCTUKON UX (YHKIIMHA OpraHu3MoB (pacTeHus, )KUBOTHBIE,
3. IToaroroBka u NpeaCTaBIEHNUE YCTHBIX YeJI0OBEK) C KpaTKOH
COOOIIeHUH ¢ Tpe3eHTanueld (MMMYHUTET, XapaKTEPUCTUKON UX PYHKITUH
MH(EKIMOHHBIC 3a00JIeBaHUs, THIEMUH, 3. [Ipe3enTanus u ycTHOE
BaKI[MHALIHS) COOOIIIEHUE COTJIACHO MEPEYHIO0 TEM
Tema 2.2 XapakTepu3oBaTh COCOObI 1. ®poHTaNBHBIN 0IIpOC 1. [lepeuenp BOpocoB Kk
Dopmbl Pa3MHOKEHUS 2. 3anoiaHeHue TabJIUIbI ¢ KPAaTKOM (GbpoHTATBHOMY OIIPOCY
Pa3sMHOXEHHUS XapaKTepUCTUKON U mpuMepamu Gpopm 2. Tabnuma ¢ KpaTKou
OpraHu3MOB Pa3MHOKEHHUSI OPraHU3MOB XapaKTEPUCTUKON U IPUMEpaMU
(hopM pa3MHOKECHHS OPTaHK3MOB
Tema 2.3 OrnuceIBaTh CTAJUU OHTOTCHE3a 1. Pa3zpaboTka JIeHTbI BpEMEHU C 1. Jlenta BpemeHnu ¢
OHrorexnes JKUBOTHBIX U YEJIOBEKa XapaKTEPUCTUKOM 3TAlOB OHTOT€HE3a XapaKTEPUCTUKOM 3TANOB
JKUBOTHBIX U OTJIEIbHOM T'PYMIION )KUBOTHBIX U Y€JIOBEKa OHTOT€HE3a OT/IEIbHON IpyNIon
4eJI0BEKa 110 MUKPOTpyTIaMm KUBOTHBIX U 4EJIOBEKA T10
2. Tect/ompoc MUKpOTpYIIaM
2. Bonpocs! quis tecta/llepedenn
BOIIPOCOB K OIPOCY
Tema 2.4 OnuceIBaTh CTalMA OHTOTEHE3A CocraBieHne KU3HEHHBIX LIMKJIOB pacTeHui | CXeMBbI JKU3HEHHBIX LIUKJIOB
OnTtorenes pacTeHMi pa3HbIX OTIEJIOB 0 OTAeNaM (MOXOBUIHBIE, XBOIIIEBHU/IHbIE, pacTeHuii 1o otTAenaM (MOXOBUIHBIE,
pacTeHni MallOPOTHUKOBHIHBIE, FTOJIOCEMEHHBIE, XBOILEBUIHBIE,
MOKPBITOCEMEHHBIE) MallOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
Tema 2.5 OnuceiBaTh 3aKOHOMEPHOCTH 1. Pa3zpaboTka rimoccapus 1. I'moccapuii, ¢ onpeaeIeHHbIM
OcHOBHBIE HACJIEJCTBEHHOCTH U N3MEHYNBOCTH 2. Tect MepeYHEM TEPMUHOB
MOHATHUSA 2. Bompocsl uist Tecta

T'C€HCTUKHU




Tema 2.6
3aKOHOMEPHOCT
U HaCJe0BaHUs

OnwuchIBaTh 3aKOHOMEPHOCTH
HACJICJICTBEHHOCTH ¥ H3MEHYHUBOCTH
OmnpenensiTh BEpOSATHOCTh
BO3HUKHOBEHUS HACJICJICTBEHHBIX
NPU3HAKOB TP MOHO-, JTH-,
MOJIUTHOPUIHOM H aHATH3UPYIOIIEM
CKpEIMBAaHUH

1. dpoHTaNbHBIN OMpoc

2. Tect o BompocaM JIEKIUH

3. Pemienue 3a7a4 Ha onpeiesieHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-, 1H-,
MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM
CKPEILMBAHUU, COCTABJICHHE FT€HOTUITUYECKUX
CXEM CKpEIIMBaHUS

1. IlepeyeHn BONPOCOB K
(GpOHTATBHOMY OIIPOCY

2. Bompocsl a1 tecta

3. 3ajiauM Ha onpezeeHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX MPU3HAKOB MPHU
MOHO-, TU-, IOJIUTUOPUIHOM U
AHATM3UPYIOIIEM CKpPEIIMBAHUH,
COCTaBJICHHE F€HOTUITNYECKUX CXEM
CKpCIIUBAHUS

Tema 2.7 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 1151 Tecta
B3anmoneicTBr | HaCIEeACTBEHHOCTH U U3MEHYMBOCTH 2. Pa3pabotka rioccapus 2. I'noccapuii ¢ onpeneaeHHbIM
€ IeHOB OnpenensaTb BEpOATHOCTh 3. Pemienue 3a1au Ha onpezaeseHue [epeYHEM TEPMHUHOB
BO3HUKHOBEHUS HACJIEJICTBEHHBIX BEPOSATHOCTH BOSHUKHOBEHMUSI 3. 3ajauu Ha onpezeseHue
IPU3HAKOB P Pa3IMYHbIX HACJIe/ICTBEHHBIX [TPU3HAKOB IIPU PA3JIUYHBIX | BEPOATHOCTH BOSHUKHOBEHMS
B3aMMOJIEHCTBUSIX T€HOB TUIIAX B3aUMOJICHCTBUS T€HOB, COCTABJICHUE | HACJEICTBEHHBIX IPU3HAKOB IpU
TEeHOTUITNYECKUX CXEM CKpEIIMBaHUS Pa3IUYHBIX THUMAX B3aUMOAEHUCTBUS
I'€HOB, COCTaBJICHUE
TFEHOTUIIMYECKUX CXEM CKPEIIMBAHUS
Tema 2.8 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonmpocs! 1uist Tecta
CuennenHoe HACJIEICTBEHHOCTU ¥ U3MEHUYHUBOCTH 2. Pa3pabotka rioccapus 2. I'moccapuii, ¢ onpeeieHHbIM
HacJIeJOBaHHe Onpenenars BEpOSITHOCTh 3. Pemenue 3a1a4 Ha OnpeesIeHNE [IEPEYHEM TEPMUHOB
MPU3HAKOB BO3HHUKHOBEHUS HACJIEICTBEHHBIX BEPOSTHOCTH BOSHUKHOBEHHUS 3. 3ajaun Ha onpezeneHne

NPU3HAKOB TIPU CHETUICHHOM
HAaCJIEIOBAHUU

HAaCJICACTBCHHBIX NPU3HAKOB IIPpU
CICIIJICHHOM HacCJI€JOBAaHUH, COCTAaBJICHUC
TCHOTUIIMYCCKUX CXEM CKPCIIUBAHUA

BEPOATHOCTU BOSHUKHOBCHMUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
CICIVICHHOM HaCJICJOBaHUU,
COCTaBJICHHUEC I'CHOTUIIMYCCKUX CXEM
CKpCIINBaHUA




Tema 2.9
T'enetuka momna

OnuceiBaTh 3aKOHOMEPHOCTHU
HaCJICACTBCHHOCTH U UBMCHYHUBOCTHU
OHpeHCHHTB BO3MOJXHOC
BO3HHKHOBCHUEC HACJIICACTBCHHBIX
IMPHU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemenue 3a7a4 Ha onpeicsiCHUE
BEpPOSITHOCTH BO3HUKHOBEHUS

HACJICACTBCHHBIX IIPHU3HAKOB, CUCIJICHHBIX C
II0JIOM, COCTAaBJICHHUEC I'CHOTUIIMYCCKUX CXCM

1. Bonpocs! 151 Tecta

2. I'noccapuii, c onpeeneHHbIM
MepeyHEM TEPMUHOB

3. 3agauu Ha ompeneNieHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX TIPU3HAKOB,

CKpEIIUBAHUS CIETVIEHHBIX C IOJIOM, COCTaBJICHHE
TCHOTUITMYECKHUX CXEM CKPEIIHBAHUS
Tema 2.10 OnuceIBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocs! 151 Tecta
I'enetuka HACJIEJICTBEHHOCTH U U3MEHYMBOCTH 2. Pa3pabortka rioccapus 2. I'noccapuii, ¢ onpeeneHHbIM
YenoBeKa OnpenensiTb BO3MOXKHOE 3. Pemenue 3a1a4 Ha onpeseseHme MepeyHEM TEPMUHOB
BO3HUKHOBEHHE HACJIEACTBEHHBIX BEpPOSITHOCTH BO3HUKHOBEHUS 3. 3amaum Ha ompeseeHre
MIPU3HAKOB HACJIEICTBEHHBIX MPU3HAKOB, UCIIOJIb3YS BEPOATHOCTH BOSHUKHOBEHHUS
METO/bl TCHETUKH YE€JIOBEKa, COCTABIICHHE HACJIEJICTBEHHBIX MTPU3HAKOB,
TeHOTUITUYECKUX CXEM CKPEIIMBAHUS UCIOJIB3YSl METO/IbI TEHETUKHI
4. IloarotoBka yCTHBIX COOOLIEHUI € YEJIOBEKA, COCTABIICHHE
MPE3EHTALMEN O HACIEeICTBEHHBIX TeHOTUITUYECKHUX CXEeM CKPEIIUBAHUS
3a00J1€BaHUAX YEJIOBEKa 4. TlpeseHTtanus U yCTHOE
COOOIIIEHUE, COTTIACHO MEPEUHI0 TEM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonipocs! 11 Tecta
3aKOHOMEPHOCT | HACJIEACTBEHHOCTH U U3MEHYMBOCTH 2. Pemienue 3a7a4 Ha onpeieNieHrue TUTIA 2. 3agaun Ha ompeiesieHre TUTIa

N U3BMCHYHMBOCTHU

OHpeI[eJ'ISITB THUIT MyTalluH IIpU
nepeaadyc HaCJICACTBCHHBIX IIPU3HAKOB

MyTalllU MIPH MepeIaye HacaeACTBEHHbIX
MIPU3HAKOB, COCTABJICHHE TCHOTUITHICCKIX
CXeM CKpeIuBaHusl (110 TPyIam)

MYTAallUH IIPH NIepeave
HaCJIEICTBEHHBIX MPU3HAKOB,
COCTaBJICHHE FEHOTUIINYECKUX CXEM
CKpellrBaHus (10 rpyTmmnam)

Tema 2.12
Cenexuus
OpraHU3MOB

OnuceiBaTh 3aKOHOMCPHOCTHU
HaCIC€ACTBCHHOCTH U UBMCHYHNBOCTH
OHpe,Z[CJ'IHTB BO3MOXHOC
BO3HHUKHOBCHUEC HACJIICACTBCHHBIX
IMPU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemienue 3a1a4u Ha onpezeieHne
BO3MOXXHOT'O BOSHUKHOBCHUA
HACJIe/ICTBEHHBIX MTPU3HAKOB IO CEJIEKILIUH,
COCTAaBJICHUE I'€CHOTUIITNYECKUX CXEM

1. Bonmpoce! uist Tecta

2. I'moccapuii ¢ onpeesneHHbIM
[IEPEYHEM TEPMUHOB

3. 3agaun Ha onpeneneHne
BO3MO>XHOI'O BOZHUKHOBEHUS
HACJICACTBCHHBIX ITPHU3HAKOB I10




CKp€HIIMBaHHUA

CCJICKIIMH, COCTABJICHUC
FCHOTUIIMYCCKHX CXEM CKPCIIMBAHUA

Pa3zpgen 3

Teopus 3BoJIOHUMN

Pe3yabTar 00yueHus

AprymMeHTHpOBaTh HEOOXOAUMOCTh COXPaHEHUSI MHOI000pa3usi OpPraHU3MOB C LIEJIbI0 OEPEKHOTO
OTHOULIEHUS K OKPYKAIOIIEH cpeie

OuenoyHoe MeponpusTHe
PYOe:XHOro (TeMaTH4eCKOro)
KOHTPOJIS

KonTponbhas pabota “TeopeTudeckue acrieKThl 3BOJIIONUH )KU3HU Ha 3emiie”

Tema PesynbTaThl 00y4eHus 1o OneHo4yHOe MEpONPHUATHSA TEKYIIEro Ouenounbre cpeacTsa
TEeMaM KOHTPOJIA

Tema 3.1 XapakTepru30BaTh NPEANOChUIKH | 1. @pOHTANBHBIN ONPOC 1. [Iepeuenp BOpocoB Kk

HcTopus U ABWOKYLIUE CUJIBI 2. Pa3zpaboTKa JIeHThl BpeMEH! (bpoHTaTBLHOMY OIIpOCY

HBOJIFOLIMOHHOTO BO3HUKHOBEHHS MHOTOOOpa3usl | pa3BUTHS 3BOJIIOIMOHHOTO YUCHUS 2. JleHnTa BpeMEHH pa3BUTHUS

y4EHUs BUJIOB 3BOJIIOLIMOHHOIO YYEHHUS

Tema 3.2 XapakTepru30BaTh NPEANOChUIKH | 1. @pOHTANBHBIN ONPOC 1. [Iepeuenpb BOmpocoB Kk

MukposBomronus U JBIKYIIUE CUIIBI 2. CocraBieHue rioccapus (bpoHTaTBLHOMY OIIpOCYy
BO3HHUKHOBEHHUS MHOT000pa3ust 2. I'noccapuii ¢ onpeneneHHbIM
BUJIOB [IEPEYHEM TEPMUHOB

Tema 3.3 XapakTepu3oBathb Mpeanocsbuiky | 1. OnenuBaemas 1ucKyccus 1. Ilepeuens BOnpocoB Kk

MakposBonronus U JIBUXKYILUE CUIIBI 2. Pa3paboTka rioccapus TEpMHUHOB OLICHUBAEMOM JUCKYCCUU
BO3HUKHOBEHHUSI MHOT000pa3us 2. I'moccapuii ¢ onpeeneHHbIM
BHJIOB IIepEYHEM TEPMHUHOB




Tema 3.4
Bo3nuknoenune
Y pa3BUTHE
JKM3HHU Ha 3emiie

XapakTepru3oBaTh MPEANOCHUIKH
U JIBUKYILHUE CUIIBI
BO3HUKHOBEHHSI MHOTOOOpa3us
BHUI0OB

1. dpoHTaNBHBIN OMpOC
2. IloaroroBka u npeCTaBICHUE
YCTHOTO COOOIIIEHUS U JIEHThI BpEMEHU

BO3HUKHOBCHUSA U PA3BUTHA )KUBOTHOI'O

" paCTUTCIIBHOI'O MUpa

1. Ilepedenn BOIIPOCOB K
dpoHTaTBEHOMY OIIpOCY

2. JlenTta BpeMeHU
BO3HUKHOBEHUS U PA3BUTHUS
KUBOTHOT'O U PACTUTEIILHOTO
MHpa M YCTHOE COOOIICHHE

Tema 3.5 XapakTepu3oBaTh Npeanocbuiku | 1. @poHTanbHbINA ONIPOC 1. Ilepedenn BOIIPOCOB K
[Ipoucxoxnenue Y IBUXKYIIUE CHIIBI 2. Pa3zpaboTka JIeHT BpeMEHHU U dpoHTaTBEHOMY OTIpOCY
YeNoBeKa — BO3HUKHOBEHHUS MHOTOOOpa3usi | MEHTAJbHBIX KapT Ha BHIOOD: 2. JlenTa BpeMEeHH WU
AHTPOIIOr€HE3 BHJIOB “OBoronus COBpEMEHHOT0 YeJIoBeKa™ , | MEHTaJbHas KapTa Ha BbIOOp U3

“Bpems 1 yTH paccelieHus 4YeI0BeKa nepeyHs

110 Ira"ere”’, “BimsHue

reorpaduueckoii cpeapl Ha

MOP(OIOTHIO U (PUZHUOITIOTHIO

yesoBeka”, “YenmoBedyeckue pachl”,

o0cyxaeHue
Paznen 4 JKoJI0THA

PesyabTaT 00yyeHnus

ApryMeHTHpOBaTh HEOOXOAUMOCTH COXPaHEHUSI MHOT00Opa3Hsi OPraHU3MOB C LIETIbI0 OepeKHOTO
OTHOUIEHUS K OKPYXKAIOIIEH cpene

Ouneno4yHoe meponpusiTue
PYOeKHOro (TEeMATHYECKOr0)
KOHTPOJISt

Kontponbnast paborta “TeopeTrnueckue acleKThl YKOJIOTHH

Tema

PesynbTaThl 00y4eHust o TeMam

OneHo4yHOE MEepONPUATHA TEKYIIEro

KOHTpPOJIs

OueHouHbIE CpeCTBA




Tema 4.1
DKOIOrHYECKHUE
(haKTOpBI U CpeIbI
JKU3HU

OnuchIBaTh CBA3b MEXTY
OpraHU3MOM H CpELOH ero
oOuTaHus

Tect 1o 3xo0rNYecKkuM GakTopaMm U cpeaam
KU3HU OPTaHU3MOB

BOHpOCBI I TECTa

Tema 4.2 OnuceIBaTh CBSA3b MEKIY 1. CocTaBiieHre cxemM KpyroBopora BemectB, | 1. CxemMbl KpyroBopoTa BEIIEeCTB,
[omynsus, OpraHU3MOM U CPEOH ero WCIIONB3Ysl MaTEPHAIIbI JICKIIUU UCIIOJIBb3YSl MaTEPHUAIIbI JICKIIUU
coo00111eCcTBa, oOuTaHus 2. Pemenune npakTUKO-OpUEHTHUPOBAHHBIX 2. [IpakTUKO-OpHUEHTUPOBAHHBIE
HKOCHUCTEMBI YcraHaBiuBaTh CBS3b CTPYKTYPBI U | PACUETHBIX 3aIaHUI 10 MEPEHOCY BEIIECTBA U | paCYETHBIC 3aaHUS IO TIEPEHOCY
CBOMCTB 9KOCUCTEM SHEPTUU B IKOCHCTEMaX C COCTABICHUE BEIIECTBA U SHEPTUU B IKOCHUCTEMAX
TpopUUECKUX Lenei u mupamMu OMOMAacChl M | C COCTaBJICHUE TPO(PHUUECKHX TIeTIei
SHEPTUU U TUpaMu]] OoMacchl U SHEPTUu
Tema 4.3 OnuceIBaTh CBSI3b MEKIY 1. OnennBaemast TUCKYCCHS 1. Ilepedyens BONPOCOB K
buocdepa - OPraHu3MOM M CPeIon €ro 2. Tect OLICHUBAEMOM JUCKYCCUU
riobanpHas oOuTaHus 3. Pemiennie npakTUKO-OPHEHTUPOBAHHBIX 2. Bompocsr j1st Tecta
IKOJIOTUYECKAS YcraHaBIUBaTh CBS3b MEXITY pacyeTHBIX 33724 Ha onpeaenenue mwiomanu | 3. [IpakTuko-opueHTHpOBaHHBIC
cucreMa CTpyKTypaMu 6uocgepsl HaCaXXJEHUM JJIs CHUKEHUSI KOHIIEHTPALIMH pacyeTHbIE 3a/1a4u Ha ONpEeICHUE

YIJIEKUCIIOTO Ta3a B aTMOC(epe CBOETO
pEruoHa TPOKUBAHUS

IUTOMAAN HAaCAXKICHUN JUIS
CHIKEHUS KOHILIEHTPALUU
YIJIEKUCIIOTO ra3a B atMocdepe
CBOET0 PETrMOHA MPOKUBAHUS

Tema 4.4 Bnusiaue
AQHTPOIIOTE€HHBIX
¢dakTopoB Ha

ouochepy

OnuceIBaTh ria00abHBIC U
pETHOHAIBHBIC YKOJIOTUYECKUE
MpOOJIEMBI U ITyTH UX
MUHUMH3AINAN

[IpennaraTh CiocOOBI IEWCTBUS TIO
0e30MmacHOMY MOBEICHHUIO U
CHIDKEHHIO BIIUSTHHS YeJIOBEKa Ha
MIPUPOIHYIO CPEIy

BoiOupars MepsI 1151 COXpaHEHUS
Oropa3zHooOpasus

1. Tect

2. Penienne npakTUKO-OPUEHTUPOBAHHBIX
pacyYeTHBIX 3aJIaHUN 110 COXPAHEHUIO
MIPUPOJIHBIX PECYPCOB CBOETO PETHOHA
HpO)KI/IBaHI/ISI

1. Bompocsr st Tecta

2. IIpakTHKO-OpUEHTUPOBAHHbBIE
pacyeTHbBIC 3a/IaHUsI IO COXPAHEHUIO
MIPUPOJHBIX PECYPCOB CBOETO
perruoHa Mpo>KMUBaHUS




Tema 4.5 Bnustnue | UaTepnpeTupoBaTh pe3yibTaThl 1. OueHnuBaeMasi TUCKyCCHS 1. Ilepedyenn BONPOCOB K
COIMAIbHO- MIPOBEJICHHOTO OMO3KOJIOTHYECKOTO | 2. BBIMONIHEHUS MTPAKTUYECKUX 3aJaHHIA: OLICHUBAEMOU JAUCKYCCUU
9KOJIOTHYECKHUX JKCIIEPUMEHTA C UCIOIb30BaHHEM “Omnpenenenre CyTOYHOTO palioHa 2. 3ajaHus NpakTUYECKUX paboT
¢dakTopoB Ha KOJIMYECTBEHHBIX METOOB MUTaHus, 3. Otuer o naboparopHoit paborte
3I0pPOBbE YEJIOBEKA “Co3nannie MHAUBUIYaJIbHOU MaMSTKHU 110
OpraHHU3aIy PAMOHATBEHON (PU3HUECKON
AKTUBHOCTH

3. Brimonnenue 1abopaTopHoii paboThl Ha
BBIOOD:

"YMcTBEeHHAs! pabOTOCTIOCOOHOCTH",
"Brnusnue abuotrueckux GpakTopoB Ha
yesioBeKa (HU3KHUE U BBICOKHE TeMIeparypsbl)”

Pasznen 5 Buogorus B JKU3HHN

AHaJ'II/ISI/IpOBaTB OTHUYCCKUC ACIICKTBI COBPEMCHHBIX HCCIIEIOBAHUM B 00J1acTH OMOTEXHOJIOTUU U

PesynbTaT 00yuenus o
TCHETUYCCKUX TCEXHOJIOIMH1

OueHoyHoe MeponpusiTHe
PYOEKHOIO0 (TeMaTH4Y€eCKOro) [TpencraBieHue pe3ynbTaTOB peLIeHUs KeHCOB (BBICTYIUICHHE C MTPEe3eHTaIei)
KOHTPOJIA




Tema

Pe3yJ'II>TaTbI OﬁyquI/Iﬂ o TeMamM

O1eHoYHOe MEePONPHUSITHS TEKYIero
KOHTPOJIS

OueHouHBbIE CpeICTBa

Tema 5.1
Buorexuonoruu B
JKU3HU KaXJI0T0

AHaNM3UpPOBaTh 3TUUECKHUE ACTICKTHI
COBPEMEHHBIX HCCJICIOBAHUI B 00JIaCTH
OHMOTEXHOJIOTUH U T€HETHYECKUX
TEXHOJIOTHI

Brimonnenue keiica Ha aHaM3 HHPOPMAITHH O
HayYHBIX JIOCTHXKEHUAX B 00JaCTH
TCHETUYCCKUX TEXHOJIOTHH, KIIETOUHOM
WH)XEHEPHUH, IMUIIEBBIX OMOTEXHOJIOTHI

3agaHue kenca

Tema 5.2.1
buorexnonoruu B
MEIULIMHE U

AHaIM3upOBaTh ITHUECKUE aCTIEKThI
COBPEMEHHBIX MCCJIEI0OBAHUI B 00JIaCTH
OMOTEXHOJIOTHH U TeHETUYECKUX

BrimonHeHue keiica Ha aHATU3 UHPOPMALIUU O
pa3BUTHU OMOTEXHOJIOTHIA B METUITUHE U
(hapmanuu

3agaHue keca

dapmaruu TEXHOJIOT U1
Tema 5.2.2 AHanu3upoBaTh ITUYECKHUE aCIEKThI BrimonHenue kelica Ha aHaIM3 HHGOpPMAIUU O 3agaHue keca
broTtexHoIOrHM U | COBPEMEHHBIX HCCIIEIOBAaHUN B 001aCTH Pa3BUTUU OMOTEXHOJIOTHI C UCTIOIB30BAHHEM
>KUBOTHEBIE OHMOTEXHOJIOTUU U TEHETUUECKUX YKUBOTHBIX, IPUMEHEHUE TPOyKTOB
TEXHOJIOTHI OMOTEXHOJIOTHH B KU3HHU Y€JIOBEKA
Tema 5.2.3 AHaM3UPOBATh STUUECKHUE ACTICKTHI Brinonnenue kelica Ha ananu3 uHpopmaiuu o | 3agaHue keiica
buoTtexHonoruu u | COBpeMEHHBIX HCCIEI0BaHU B 001acTH pa3BUTHUN OMOTEXHOJIOTHI C UCTIOTB30BAHUEM
pacreHus OMOTEXHOJIOTHUN U T€HETUIECKUX pacTeHui
TEeXHOJIOTUN
Tema 5.2.4 AHaM3UPOBATh STUUECKHUE ACTICKTHI Brinonnenue kelica Ha aHanu3 uHpopmaiuu o | 3agaHue keiica
buoTtexHonoruu B | COBpeMEHHBIX HCCIEI0OBaHUI B 001acTH pPa3BUTHUHU IPOMBIIIICHHON OMOTEXHOIOTUI
MPOMBINIUICHHOCT | OMOTEXHOJOTUU U TEHETHYECKUX
" TEeXHOJIOTUN
Tema 5.2.5 AHaNM3UpOBaTh 3TUYECKHUE ACTICKTHI Brinmonnenue keiica Ha aHanu3 uHopmarmu 06 | 3aganue keiica
CoransHo- COBPEMEHHBIX MCCJICIOBAHMI B 00JIaCTH ATUYECKUX ACTIEKTax Pa3BUTUS OMOTEXHOJIOTUI
STHYECKHE OMOTEXHOJIOTUH U T€HETHYECKUX
ACIEKTHI TEXHOJIOTUH

OUOTEXHOIOT I




Pa3znea 6

buoskoornyeckue uccaeI0BaHus

PesynabTaT 00yuenus

BrisgBiaTe IMIPUYIUHHO-CJIICACTBCHHBIC CBA3U MCXKIY OHOJIOrMYECKUMU O6’bCKTaMI/I, mponeccaMu 1 ABJICHUAMHA
IIyTeM HCCIICAOBAHUM Ha KHUBBIX 00BEKTax

OueHoyHoe MeponpusiTHE
PYOe:KHOTrO (TeMaTH4YeCKOr0)

HpeﬂCTaBHeHI/Ie PE3YIbTATOB BBIIIOJIHEHUA y‘le6HO-I/ICCJ'ICI[OBaTCJ'II)CKI/IX IIPOCKTOB (BBICTYHJ'IGHI/IG C

IIpEe3EHTalMEN
KOHTPOJIst P e
OneHo4yHOe MepONIPUATHSA TEKYIEro
Tema Pe3yabTaThl 00y4yeHus o reMam ponp y OueHoYHBbIE CpeICTBa
KOHTPOJIS

Tema 6.1 OnuceIBaTh METOIbI BoinonHenue naboparopHbsix padoT Ha BbIOOp | OTUeT O BBIIOJHEHUH Y4eOHO-
OcHoBHbIE OMODKOJIOTHYECKIX MCCIIeIOBAaHUN B MUHUTpyHHax: UCCJIEIOBATEILCKOTO IIPOEKTa
METO/1bI [TnanupoBaTh GMOIKOIOTUUECKUI 1. BausiHue TeMmnepaTtypsl Ha pocTa U
OMOIKOJIOTMYECKH | DKCIIEPUMEHT (bU3HOIOTMYECKYI0 aKTUBHOCTD JIPOMKIKEBBIX

X UCCIIeIOBaHUM

KJIETOK

2. BrnusiHue yrieBoJioB Ha pocTa U
(U3MOOTHYECKYI0 AKTUBHOCTD JAPOAOKEBBIX
KJIETOK

3. CoueTaHHOE BIIMSHUAE TEMIIEPATYPHI U
YIJII€BOJIOB Ha pocTa U (PU3HOJIOTUUECKYIO
AKTUBHOCTbB JIPOKIKEBBIX KIIETOK

Tema 6.2
buoskonoruueckn
1 DKCIIEpUMEHT

[TpoBOIUTH OMOAKOIOTHIECKUI
SKCIEPUMEHT

[TnarupoBaTh OMOIKOTOTUUECKUMA
SKCIEPUMEHT

HNHTepnpeTrpoBaTh pe3yabTaThl
MIPOBEIEHHOTO OHOAKOJIOTHUECKOTO
JKCIIEPUMEHTA C UCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METOIOB

Brimonnenune yueOHO-UCCIE0BaATEIBCKOTO
MPOEKTa Ha BHIOOP:

1. Onenka kauecTBa aTMOC(HEPHOTO BO3TyXa
2. O1eHKa KavyecTBa MOYB METOAOM
¢buToTeCTUPOBAHUS

3. O1eHKa KauecTBa BOJ OBEPXHOCTHBIX
BOJIOEMOB I10 OPTAaHOJICTITHYECKUM U (PHU3HKO-
XUMUYECKUM CBOWCTBAM

OT4YeT 0 BHITIOJIHEHUH YYeOHO-
HCCIIEIOBATENIBCKOTO IMPOEKTa




4. Bnustnue [TAB Ha pocT u pa3BuTHE CEMSH
BBICIIMX PAaCTECHUU

5. BiusiHME CONEBOTO 3arpsi3HEHMS Ha pOCT U
pa3BUTHE CEMSH BBICUIMX PACTEHUN




2. OueHo4HbIe cpeaCcTBA MO AucuuNInHe «buosorus»

O1neHOYHBIE MEPOIIPUATHS TEKYLIETO KOHTPOJIS (TUIIBI):

3ananusi, HaNpaBJIeHHbIE HA CHCTEMATH3AIUI0 U 00001IeHNe TeopeTUYeCKOo HH(poOpMaIlUn:
- 3ar0JIHEHNE TaOJINIT

- pa3paboTKa JICHTHl BpEMEHU

- pa3paboTka rioccapus

- pa3paboTKa MEHTAIBLHOW KapThl

3ananusi, HanpaBJieHHbIe HA (OPMHUPOBAHUE WJIV NIPOBEPKY 3HAHMIA:

- TECT

- OILICHUBaeMast TUCKYCCHS

- (GpoHTaNbHBIN OIIpOC

- o0cy>kIeHHE 10 BOMPOCcaM JIEKIUHU (BCTpEYaeTcsi y Hac TOIbKO 1 pa3)
- YCTHBIE COOOIIEHUS C pe3eHTauei

3ajnanus, HanpaBJeHHbIe HA (OPMUPOBaHMeE MPAKTHYECKHUX YMEHHUI 1 HABBIKOB
- nabopaTopHas pabota

- pelieHue 3aaad

- MPAKTHUKO-OPUEHTUPOBAHHBIE PACUETHBIC 3a/IaHUS

- Kelic Ha aHanu3 uHpopMaluu

- y4e0HO-UCCIIEe0BATENbCKHUIA TPOCKT

2.1. OueHo4HbIe CPEACTBA TEKYLIEro KOHTPOJIA MO AucuumInHe «buosornsa»

Texymuid KOHTPOJIb PE3yJIbTATOB OOYYEHHS MOKHO OCYIIECTBISITH PAa3IHMUYHBIMH METOJaMU U C
MOMOIIBIO PA3JIMYHBIX OUEHOYHBIX cpeAcTB. [lo agucuuminHe «buosorus» B KadecTBE CpENCTB
TEKYIIET0 KOHTPOJISI TPUMEHSIOTCS 3aJaHusl B TECTOBOM (opme; TaONMIIBl, BU3yalu3aIlus
TEOPETHUECKOro Marepuana B ¢opmare JCHThl BPEMEHH U MEHTAJIbHBIX KapT; pEeIIeHHE KEHCOB U
JIpyTHE OLICHOYHbIE MaTepuabl. Huxe npuseneM npumMepsl HEKOTOPBIX U3 HUX.

2.1.1. 3axaHus, HanpaBJeHHbIC HA CHCTEMATH3ALMIO M 000011IeHIe TeOpeTHYeCKO MH(OPMAHHU

1. 3anmoJiIHeHNe TA0JIHIbI

BAHUEC TEMbI buonorus xak HaykKa

ChIBATb MCTOABI UCCIICAOBAHU HAa MOJICKYJIAPHOM U KJICTOY

ILTAT 00y4eHHUsI 10 TeMe
YpOBHE

Me KOMIeTeHIINH OK 02

®opMy.THPOBKA 3aIaHU: 3aTI0JHUTE TaOIuIy “Bkiaja yueHbIX B pa3BUTHE OUOJIOTUH, yKa3aB YUE€HOTO,
BPEMEHHOH Nepro paboThl HaJl OTKPBHITUEM U JaliTe KPAaTKYIO XapaKTePUCTUKY OTKPBITHUS, UCTIONb3YSI
MatepHal JeKIuH, yaeOHUKa, NHbIE HCTOYHUKH HUH(POPMAIIHH.

Tabnuua — Bkiaa yueHbIX B pa3BUTHE OMOJIOTUH

YueHsiil Bpemennoii nepuon Kparkast xapakTepucTuka paboTbl y4eHOTO




Kputepuu onieHUBaHUS 3a1aHUS:
“5” - TabiuLa BBIIOJHEHA B IIOJIHOM 00bEME
“4” - B X0/1€ 3aMOTHCHHS TAOJIUIIBI MaTepHall OTPAXKEH HE TIOJHOCTHIO0, UMEIOTCSI HE3HAYUTEIILHBIC
HETOYHOCTH, HEAOYETEI
“3” - B X0JI€ 3aMOTHCHHS TAOJIUIIBI MaTEPHAJl OTPAKEH HE TOJTHOCTHIO, UMEIOTCS] 3HAYUTEIbHBIC HETOYHOCTH,
HEN0YETHI
1% 12) 0
2” - Tabnuia otpakaeT MeHee 50% MaTepuana UM HE BHIIOJIHEHA

2. Pa3pa6Gorka j1eHTbI BpeMeHH
BaHNE TeMbI OHTOreHe3 »KUBOTHBIX U YEJIOBEKa
IbTAT 00yYeHHs M0 TeMe OmnuceIBaTh CTaIUH OHTOI€HE3a KUBOTHBIX M YeJIOBEKA
He KOMIETEeHIUHI OK 02, 0K 04

DopMy.THPOBKA 3aIaHUSI: CO3JAITE JIGHTY BPEMEHH, OTPAKAIOLIYIO ATAIbl OHTOTE€HE3a OTACIBHOMN IPYIIITHI
YKMBOTHBIX MJIM YEJIOBEKA C KPaTKoi xapakrepucTukoi. Ha3BaHus cTaguil 10KHBI ObITh PAaCONI0KEHBI B
XPOHOJIOTUYECKOM TTOPSIKE, OCHALICHBI KPAaTKUM OMUCAHWEM OCHOBHBIX H3MEHEHUH, TPUIIOKEHBI PUCYHKH.
3aaHue BBINOJIHACTCS B MAJIBIX Tpynnax (3-4 dyenoBeka)

3. Pa3paGoTka MeHTAJIbHOI KapThl

BAHUEC TEMbI CTpOGHI/Ie OopraHu3mMa

[IMCbIBATh CTPOCHUC U B3aUMOCBA3b YacTel MHOT'OKJIETOYHO

ILTAT 00y4eHHUsI 10 TeMe
opraHusma

He KOMIIeTEeHI[MU OK 02, OK 04

®opMy.THPOBKA 33JaHUSA: COCTaBbTE MEHTAJIbHBIE KAPTHI MO KIacCU(PUKALIMKM TKaHEeH, OPraHOB U CUCTEM
opraHoB. B kapte oTpasuTe OCOOEHHOCTH CTpOeHUs, (YHKIHH OO0BEKTOB. BBl MoOXeTe 0O0BEAMHSTH
O0O0BEKTHI 10 BBIMOTHAEMON (PYHKIUHU UIIH [0 CUCTEME OPTaHOB.

[Ipu BBIMOJIHEHUH CTYAEHTHI paclpeensioTcss Ha Manble Tpynnbl (1Mo 2-3 yenoBeka). 3ajaHue sSBISETCS
npodecCHOHATBLHO-OPHEHTUPOBaHHBIM. CTyIeHTbI, oOydaromecs npogeccun/CnenualbHOCTH CBI3aHHON
¢ o0bexToM n3yueHus “Pacrenus” pa3pabaTbiBalOT MEHTAIBHYIO KapTy MO CTPOECHUIO OpraHu3Ma pacTeHUN
(Tpynmbl MOXHO pa3JleNuTh MO OTAeNlaM pacTeHHUH: MOXOBMIHBIC, IJIAYHOBHMIHBIC, XBOILIEBHUIHBIC,
ManOPOTHUKOBUJIHBIE, roJ0CEMEHHBIE, MTOKPBITOCEMEHHBIE). CryneHTsl, oOyuaromuecs
npodeccun/CnenuaibHOCTH CBSI3aHHOM ¢ 00beKTOM H3ydeHus “JKuBOTHBIE” pa3padaThIBalOT MEHTAIbHYIO
KapTy MO0 CTPOEHHUIO OpraHU3Ma KUBOTHBIX (TPYIIBI MOXHO pa3feNuTh MO TUIIAM M KJlaccaM >KMBOTHBIX.
Tunel: KHUILIEYHONOJIOCTHBIE, IIJIOCKME YEpPBM, KpYyIJble YEpBU, KOJbYAThlE YEPBU, MOJUIFOCKH,
yieHucToHorue. Kiaccel: XpsieBbie poIObI, JJomacTenepbie peiObl, aM(puONN, TPECMBIKAIOIIUECS, TTHIIBI,
miekonurawonme). CryaeHTsl, oOydaronipecs Npo(eccui/CenualbHOCTH CBA3aHHOM € OOBEKTOM
n3yueHus “YemoBek™ pa3pabaThIBAalOT MEHTAJIBHYIO KapTy MO CTPOSHHUIO OpraHru3Ma YejlOBeKa.

[Tpu pa3paboTke peKOMEHAYEM UCIIOIb30BaTh HHCTPYMEHTHI:



https://www.mindmeister.com
https://app.mindmup.com

WM APYToro MHCTpyMEHTA IJI1 CO3AaHnsA MCHTAJIbHBIX KapT.

IIpumep yacT MEHTaJIbHON KapThl:

CepaeYHO-COCYAUCTAA CUCTEMA

HeayAOUYHO-KMLIEYHBINA

Kputepuu ornieHMBaHHUS MEHTAIBHON KapThI:
«5» - 8-9 6as10B; «4» - 7 6a1J10B; «3» - 5 0a/LI0B

nuwesog,

TPaKT

KMILIEYHUE

ABeHagLaTUNep

3 das1a

2 daJli1a

1 0aan

Conep:xanue OpMalus MpecTaBIcHa

oM 00BeMe

opMalnu:a IpcacTraBjicHa,
PTCA HCTOYHOCTHU

opManus IpcacraBjicHa
HUYHO

rOCTYyIICH4YAaTasd KapTa C

BJICHUCM KapTHUHOK, 3HAK
PJIb30OBAHUC PA3HbIX IIBCT
IPCACIICHHBIX BETBAX.

padpudeckoe opopmieH
KapThl

COCTyIICHYATas KapTa

[TOU «I1ay4OK»

a HE COJIEPYKUT OIITUOO0K
aTOK

EKCHKO-TPAMMATHYeCK
opopmiieHue

a HE COJIEPIKUT IrpyObIX
MaTHUYECKUX OIIUOOK WII
ATOK, KOTOpbIE ObI OTBIIE
faHUE YUTATEIS OT
pKaHUs

a COJIEPKUT TaK MHOTO
BIX TPAMMATHUECKHUX OII
BYATOK, UTO €€ COJIePIKak
HO BOCITPUHUMAETCS

4.  Pa3pa6ortka riaoccapust

BAHUEC TEMbI

OCHOBHBIC TOHATUS TCHETUKH

ILTAT 00y4eHHUsI 10 TeMe

ICBIBATb 3aKOHOMCPHOCTU HACJICACTBECHHOCTU U U3SMCHYUBO

He KOMIIETCHI MU

OK 02

®opMyJIMPOBKA 3aJaHHUsI: COCTABbTE INIOCCAPUI C OIIPEENEHUAMH 110 TeMe ~OCHOBHBIE MOHATHUS
TeHEeTHUKa’’, UCIIOJIb3Ysl MaTepuabl JIEKIUi, y4eOHUKHU, CIIOBApH.

IIpumepHBbIii nepeYeHb TEPMHHOB:
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AJbTEepHAaTUBHBIE MIPU3HAKU
AnnenbpHbIe T€HBI
HeannensHbIe TEHBI
JIOMUHAHTHBII pU3HAK
PenieccuBHBIN pu3HaK
I'OMO3UrOTHBIN OpraHu3M
['eTepo3uUroTHEII Opranu3M
I'enoTun

denotui

JuruOpuiHoe CKpenuBaHme
Yucras TuHUS

['ubpun
HacnencrBeHHOCTH
HN3MeHYHNBOCTH

2.1.2. 3apanus, HanpaBJeHHbIe HA (POPMUPOBaHUE HJIU NPOBEPKY 3HAHUM

1. ®poHTANBHBII oMpOC

BAHHUEC TEMbI HCTOpI/IH 9BOJIIOMUOHHOI'O YUCHUA

AKTCPU30BATh NPCAINNOCBUIKA U ABHUXKXYIIUC CUJIBI BOSHUKHOB

ILTAT 00y4eHUsI 10 TeMe
MHOT000pa3us BUAOB

He KOMIIeTEeHI[MU OK 02, OK 04

IIpumepHbIii epevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY
KakoBbl cuiibHBIE U c1a0ble CTOPOHBI CUCTEMBbI opranndeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE MOJIOXKEHUS dBOTonMOHHOM Teopuu XK. b. Jlamapka.
[lepeuncnrre npeANOCHUIKA BO3HUKHOBEHUSI TapBUHHU3MA
HepetmanTe OCHOBHBIE MOJIOKEHUSI CHHTETHUECKOM TCOPHU SBOJIIOLNUHA

el AN

Kpurepun onieHuBanus:

«5» - OTBET IOJHBIN, Pa3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIN, HO €CTh HETOYHOCTH
«3» - OTBET KpaTKUil WK ¢ TPyObIMH OIINOKAMU

«2» - OTBET HEBEPHBIN WM OTCYTCTBYET

2. IToaroroBKa yCTHBIX COOOIEHHUI C Npe3eHTanHel

BAHUE TEMBI I'eneTuka ueoBeka

J1ICHIBATh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTU U U3MEHYHBO
ILTAT 00y4eHHs M0 TeMe OnpenensaTs BO3MOKHOE BOSHUKHOBEHUE HACIIEICTBEHHBIX
MIPU3HAKOB

He KOMIIeTeHITHH OK 01, OK 02




@DopMyJIMPOBKA 3aJJaHUA: ITOJITOTOBBTE YCTHOE COOOIIIEHNE U MTPE3CHTAINIO 00 OJTHOM HACJIEACTBEHHOM
3a00sieBaHUU U3 TiepeuHs. PaboTa BhIMIONHSAETCS B Tapax. B cTpyKType cOOOIIeHHs U TPEe3CHTAIIH
HEO0OXOAMMO OTPA3UTh:

1.  HazBanue 3a0o0neBaHus
2. Tunuzanus 3a001eBaHusA
a.  A)reHomHOe / TeHHOE / OJIMTEHHOE / XPOMOCOMHOE
b.  B)ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PEIECCUBHOE / CIIETIICHHOE C TI0JIOM
3. CymHocTh MyTanuu (Ha KJIE€TOYHOM YPOBHE)
4.  Kiunuyeckue nposiBieHus 3a00JieBaHUs
5.  Yacrora BcTpeuyaeMOCTH
6. Jlmarmocrtuka
7. Hcrounuku uHpOpMaIHH.
[IpumMepHBIii MepedeHb HACTEICTBEHHBIX 3a00/1€BaHII YeI0BEeKA
1.  Cungpom DHrenpMaHa 8.  CHUHIPOM «KOIIAYhero KPUKa
2. MykoBHCIIII03 9. CeprioBUIHOKIIETOYHAS AaHEMHUSI
3. Cungpowm I[lupcona 10. Heiipopubpomaros
4.  Cungpowm [layHa, 11. J{anpTOHHU3M
5. Cunngpom Knaitndensrepa, 12. Temodunus
6.  Cunnpom llepemesckoro-Tephepa, 13. ®DenunkeToHypus
7. Cungpom DnBapica,

Yex-THCT A5 OLEHKH NpPe3eHTaluu
OneHuTe Npe3eHTaMIO 0 CIEAYIOIIUM KPUTEPUSIM:

(CHTBI COACPIKAHUA i15(% [TCTBUC

JILHBIA CJIANT

BaHue 3a00JIEBaHUA

eHust 00 aBTopax

INOJIHasA TUIIN3aluAa 3a00JIeBaHUS

13aHa CYIIHOCTH MyTallun

CaHBbI KIIMHUYCCKHUEC IIPOABIICHHUA 3a00JIeBaHUs

aHa 4aCToTa BCTPCHACMOCTDb

FaHa JHUarHoCTHUKa

aHbl ICTOYHUKU UHPOpMALIUU

[FIOACHUEC CANHOI0 CTUJIA IMPE3CHTAUN

Ppual ObLT MHTEPECEH

>puai ObLI MOJIe3eH

IIIkajia nepeBoja 0a/1710B B OTMETKY
12-11 6an10B - «5»

10 - 8 6amnoB - «4»

7-6 0ayIoB ~«3»



Menee 6 0amIOB MM OTCYTCTBHE PabOTHI - «2)
JlonoJIHUTeIbHbIE CBeIeHHs 151 MPenoaaBaTeJis.
B nensix n3bexaHue MOBTOPEHUS TEM MPE3CHTAIHH, ITPETI0aBATEIII0 PEKOMEHIYETCS PaCTIPEISIIUTh

KOHKPETHBIE TEMbI CPEIU TPYIII yYalIuXCS.

3. OuenunBaeMasi IUCKYCCHS

BAHHUEC TEMbI BI/IOC(bepa - TIo0aNibHAas PKOJIOTHYECKask CHCTEMA

MUCHIBATh CBA3b MEXKJLy OPTraHU3MOM H CPEJIoH ero oOuTaH]

IbTAT 00y4eHHs M0 TeMe
YcTaHaBIMBATh CBA3b MEXKIY CTPYKTypamu Ouochepsl

He KOMIETEeHINHA OK 01, OK 02, OK 07

IIpruMepHBbIi epeYyeHb BONPOCOB K OLEHUBAEMOM TUCKYCCHU

1. TI'moGambHOe moteruieHue: Mu( WM peanbHOCTh? YTO BaM M3BECTHO O JaHHOM siBiieHUN? Kakue
(bakThl CyIIeCTBOBAHUS WM OTCYTCTBUS T7100aTBHOTO MOTEIIJICHHS BAM U3BECTHBI?

2.  OObsicHUTE, KaKkue (PaKTOPBI OTPAaHUYMBAIOT PACIPOCTPAHEHHUE KU3HU B aTMocdepe, utochepe,
ruapochepe.

3. Kak MOXHO oxapakTepru30BaTh HCTOPHUECKUE U3MEHEHHSI POJIH YesloBeKa B Onocdepe?

4. B uém cocTOUT LIEHHOCTh OXpaHbl OMopazHo0Opasusi? UTo MPUBOAUT K COKPAILIEHUIO
Ouosiornueckoro pazHooopaszus? [louemy s yenmoBeyecTBa BaKHO HE JOMYCTUTH 00€THEHUS
O6uopazHooOpaszus?

Kpurepuu onieHuBanus:

«5» — AKTHUBHOE YydYacTHE B JUCKYCCHU. BbICKa3bIBaHHE COOTBETCTBYET 3aJlaHHOW TEMe,
XapaKTepU3yeTcsi BBICOKOW HH(OPMATUBHOCTHIO W OPUTHHAIBHOCTBHIO, APTYMEHTHI TOJKPEIUICHbI
yOeIUTEIbHBIMU TTPUMEPAMHU.

«4» - JlocTaTOYHO aKTUBHOE ydacTHE B JAMCKYCCHH. [[omycKaeTcss HE3HAYMTENbHOE OTKIOHEHHE OT
TeMbl JUCKYCCHHM. BbICKa3piBaHHE HOCUT OTYACTH TPHUBUAJIBbHBIN, MOBEPXHOCTHBIN xapaktep. He Bce
apryMEHTBhI OJAKPEIIEHBI TPUMEPaAMH.

«3» — IlaccuBHOoe ywacTMEe B JHCKyCCHH. BBICKa3pIBaHHWE  XapaKTEPU3YyeTCs  HHU3KOU
WH(OPMATUBHOCTBIO, CTEPEOTUIIHOCTHIO, HE OTpakaeT IMOJHOTO TIOHUMAaHUS TEMbl JHUCKYCCHUH.
AprymeHTsl chopMyIHpoBaHbl a0CTpakTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE ywacTMe B JUCKYCCHUU. BbICKa3bIBaHHE HE COOTBETCTBYET 3aJaHHOM Teme,
OTCYTCTBYIOT apTyMEHTHI B MOJIb3y KaKOW-TMOO TOYKH 3PEHUS.

JlonoJTHUTeIbHBIE CBeIeHH S IS MIPenoaaBaTeJIs.

Juckyccruio MojepupyeT IpenojaBaTenb. B Hauale TUCKYycCMM OH 3aJaeT CIyLIaTelIssM HECKOJIbKO
KJIIOYEBBIX OCTPBIX BOIIPOCOB, MOOYXJas MX BCTYHNUTh B oOCyxkjaeHue. Jlagee MOCTENEHHO B Xoje
JUCKYCCHH 00CYK/1al0TCsl BCE MOCTABJIEHHBIE BOIIPOCHI, YUaCTHUKU BbICKA3bIBAIOT CBOE MHEHUE.

4. O0cyxneHue 1Mo BONPOCaM JIeKIHH

BaHHUE TEMbI JKM3HEeHHBIA UK KIeTKU. MuTto3. Meiio3

IbTAT 00Y4YeHHs 10 TeMe XapakTepru30BaTh )KU3HEHHBIN [IUKIT KJICTKU

He KOMIIeTeHITHH OK 02, 0K 04




IIpumepHBbIi IepeYyeHb BOMPOCOB /1JIs1 00CYXKICHUS
Kakue n3meHenus B KJIETKE NPEIIECTBYIOT JEICHUIO?
OxapakrepusyiTe ¢ha3bl MUTO3a U KPATKO PACCKaKUTE, KaK MPOUCXOIUT ATOT MPOIIECC.
B uem 3akmrouaeTcst OHOIOrnYecKoe 3HaueHUEe MUTO3a?
Yem Meli03 OTIIMYAETCS OT MUTO3a?
B uem 3akmarouaeTcst OHOIOrnYecKoe 3HaueHUe Mero3a?

arONE

5. Tect

BaHUE TeEMbI BzauMmoerictBre reHOB

ICBIBATH 3aKOHOMCPHOCTH HACJIEACTBEHHOCTH U N3MCHYUBO
IbTaT oﬁyqe}mﬂ Imo TeMe OHpCIIeJIHTI) BCPOATHOCTb BOBHUKHOBCHUA HACJIICACTBCHHBI
IMPHU3HAKOB IIPpHU PA3JIMYHbIX BSaHMOHeﬁCTBHHX I'CHOB

He KOMIETEeHIUH OK 01, OK 02

IIpumep TecTOBOrO 3a]aHUA
1. K B3aumopaeicTBUsIM ajuIeIbHBIX T€HOB HE OTHOCAT:
1) anucTas, nonumepuio, MoauuIupyoIIee 1eHCTBIE TEHOB
2) Koomnepanuio, MHOKECTBEHHBIN aJlJICIN3M
3) cBepXJOMUHUPOBAHUE, KOMILJIEMEHTAPHOCTh
4) KOIOMMHHUPOBAHKE, TPOMEKYTOUHOE TOMUHUPOBAHHE
2.  IlposBneHue y reTepo3uroT NpU3HAKOB, JETEPMUHUPYEMBIX ABYMs aJUIeIIMHU HaOIt0JaeTcs Ipu:
1) cBepXIOMUHUPOBAHUH
2) snucraze
3) KOZOMUHUPOBAHUU
4) onumepun
3. HacnenmoBaHue 4eTBEpTOH TPy KPOBH OTHOCST K THITY B3aUMOJICHCTBUS:
1) KOIOMUHUPOBaHHE
2) cBEpXJIOMUHHUPOBaHHE
3) nmonHOEe TOMUHUPOBAHKE
4) npoMeXyTO4YHOE TOMUHUPOBAHUE
4.  HacnenoBaHue HIMHIIMJUIOBOM OKpPAackH y KpPOJIMKOB KOHTPOJUpYyeTcs Tpems amuiensMu: A,a u ah.
Kaxxnast ocoOb siBIIsieTCsl HOCUTENEM TOJIBKO ABYX M3 HUX. DTO MPUMED:
1) KOMIUIEMEHTapHOCTH
2) Koomnepanuu
3) MHOKECTBEHHOTO ajlIeTu3Ma
4) nonumepun
5.  ITlosiBnenne HOBOOOpa30BaHMM MPU COBMECTHOM JIEHCTBUU JIBYX JIOMHUHAHTHBIX HEaJUIENbHBIX I€HOB,
KOTJ]a B TOMO3UT'OTHOM MJIM B T€TE€PO3UTOTHOM COCTOSIHUM Pa3BUBACTCS HOBBIM NMPHU3HAK, HAOIIOAAETCS MPH:
1) KOMIUIEMEHTapHOCTH
2) Koomnepanuu
3) NOJTHOM TOMUHHUPOBAHUU
4) nelicTBUN TeHOB-MOJAU(PHUKATOPOB
6.  Ecnu ouH 1OMMHAHTHBIN I'eH NOJABIIAET AEHCTBHE APYroro JOMUHAHTHOTO T'€Ha, TO - 3TO MPUMeEp:
1) peueccuBHOrO 3MKcTa3a
2) nmoauMepun
3) IOMHUHAHTHOTO SIKCTa3a
4) MHO)KECTBEHHOTO aJlIe/IN3Ma



Howmep Bompoca [IpaBunbHBINA OTBET
1 1
2 3
3 1
4 3
2
6 3

2.1.3. 3axanus, HanpaBJeHHbIC HA (JopMHPOBaAHHE YMEHU M HABBIKOB
1. Jladopartopnasi padoTra

[Tpu u3yueHUH TUCHUILIMHBI “broiorus™ npeaycMOTpeHo BBIIOIHEHUE JIaOOPaTOPHBIX padoT:

Tema 1.3. buosiornyecku BaxHble XMMUYeCKHe coeqnHeHus: JlabopaTopuas padota “OnpeneneHue
ButamuHa C B mpoaykrax nurtanus’; Jlabopartopnas pabota «I mapodunbHO-ruapodoOHbIe CBOWCTBA
JIUTIAIOBY.

Tema 1.4. CTpyKTYpHO-(PYHKIIMOHAJIBHAS OpPraHu3anus KjaeTok: JlaboparopHas padora «CtpoeHue
KJIETKH (pacTeHHus, J>KUBOTHBIC, TIpuUOBI) M KIETOYHbIE BKIIOUEHUS (Kpaxmaj, KapOTHHOHJBI,
XJIOPOIIJIACThl, XpoMoIutacTel)y; JlaboparopHast pabora «IIpoHunaemocts MeMOpaHbl (IL1a3MOJIM3,
JIETIIa3MOJTH3)».

Tema 4.5. Biusinue conMajbHO-3K0J0IrMYecKUX (paKkTOPOB HA 310pOBbe YesioBeka: JlaboparopHas
pabota Ha BBIOOp: «YMCTBEHHass pabOTOCTOCOOHOCTHY WM «BiusHue aOuoTHYecKHUX (PaKTOpoB Ha
4eJoBeKa (HU3KUE U BBICOKUE TEMIIepaTyphl)»

Tema 6.1. OcHOBHBIE MeTOAbI 0HMOIKOJIOTHYECKHX MCCIIeI0BAHUM

JlaGopatopHass pabora Ha BBIOOp MO MHMHH TIpynmnam: «BriusHue Temmeparypsl Ha pocTa H
(U3HNOTOTHYECKYI0 aKTUBHOCTH JIDOXOKEBBIX KIIETOK»; «BimsHWe yrieBomoB Ha pocta u
(U3UOIOTHMUECKYI0 aKTMBHOCTb JIPOXOKEBBIX KJIETOK»; «CoueTaHHOE BIMSHUE TeMIEpaTyphl H
YTIIEBOAOB Ha POCTa U (PU3UOJIOTHIECKYIO aKTHBHOCTB JAPOIKIKEBBIX KIETOK)

OobopynoBanue 1adoparopuu U padbo4ux MecT JJadOPATOPUM: MUKPOCKOIIbI, CEKyHIOMEDP, TOHOMETD,
naboparopHas nocyna (IpoOHpKH, MOACTABKH sl MPOOUPOK, MUHIETHI, IECOK, CTYNKU C MEeCTUKAMU,
MNPEAMCETHBICE W IIOKPOBHBIC CTCKJIA, CTCKIISAHHBIC IMaJIOYKH, IMPENAapOBAJIbHBIC HIJIbI, (bHJIBT’pOBaJ'II)Haﬂ
Oymara (canderku), cTakaHbl) THIIEPTOHUYECKUN pacTBOp XJopuiaa HATpus, 3%-HBII pacTBOp
NepoKCcHIa BOJOPOa, pacTBOp Hoja B HOAMCTOM KalHH, IIHLEPUH, KIYOHH KapTOoQes, JUCT 3J10]eU
KaHAJICKOH, M0 pssOMHBI OOBIKHOBEHHOH (PsAOMHBI MIIM TOMATa), JIYK PeMuaThlid, pa3BEJICHHBIE B BOJC
TPOACKH).

[TpuBenem mpumep 1a00paTopHOM pabOTHI

BaHUe TeMbl CtpykTypHO-(DyHKIMOHAIIbHAS OPraHU3aIIHsl KIETOK

1M4aTh CYLECTBEHHbIE IPU3HAKU CTPOEHMSI KIIETOK OPTaHMU?
ILTAT 00y4eHUs 10 TeMe Pa3HBIX LAPCTB KUBOU MPUPOLBI
OBOIMTDH HAOJIOICHUE KIICTOYHBIX CTPYKTYP U MX U3MEHEHN




IIOMOIIbIO MUKPOCKOIIa

He KOMIIeTeHIIHH OK 01, OK 02, OK 04

JlaboparopHast pabota «CTpoeHue pacTUTEIBHOMN, J)KUBOTHOW, TPUOHOMN KIETKI

[{es1b pabOTHI: 3aKPENUTh YMEHUE TOTOBUTh MUKPOIPENapaThl U paCCMaTPUBATh MX MO MUKPOCKOIIOM,
HaXOJUTh OCOOCHHOCTH CTPOEHUS KJIETOK pa3IMYHbIX OPIraHU3MOB, CPABHUBAThH UX MEXKAY COOOM.

1.Bompocs! uig gonycka K 1aboparopHoii padboTe.

1. Ha3oBuTE OCHOBHBIE YaCTH MUKPOCKOIA U OMUIINTE UX (PYHKLIUH.
2. Yto Takoe npeaMeTHOE U MMOKPOBHOE cTeksia? J[jist yero oHu Hy>KHBbI?
3. Ilepeuncinte OCHOBHBIE ITpaBHiia PA0OOTHI C MUKPOCKOIIOM.

2.1lpoBeneHne ONBITOB

Ob6opynoBanue u mocyaa Martepuaibl U peakTUBbBI
MKPOCKOTIBI ma
DeIMETHBIE U TIOKPOBHBIE CTEKJIa 3BEJICHHBIC B BOJIC APOKKHI
'€KJITHHBIE TTAJIOYKH /K perrdaThIii

[AaKaHbI

1IBTpOBaJIbHASA OyMmara (canderka)

"epHJ’IBHBIfI mmnmaTciib

PUTM NPOBEACHUS pabOThI DOCHI U 3a/1aHus

1. U3ydyeHue cTpoeHHMsI PACTHTEIbHOM KJIETKH pAenuTe GopMy KIETOK,
CHSATH ¢ BHyTpEHHEHN MOBEpXHOCTH MscucTol yemyr Haliaute siipo, Bakyoiin, 000JI0YKY KIETKH.

BUI[bl TOHKYIO IUICHKY — IIUAEPMY; 3apucyiTe HECKOIbKO KJIETOK AMUIEPMBI,
1.2. [ToMecTUTh KyCOU€K 3MUAECPMBI Ha TPEIMETHOHAYNB Ha PUCYHKE: IUTOILIA3MY, SIAPO, BAKYO
10 B KaIUIIO BOJBI; OUYKY KJIETKH

1.3. HakpbITh OOBEKT MOKPOBHBIM CTEKIOM;
1.4. PaccMOTpeTh KIETKU 3MHUAEPMBI TIO]T PA3JINYHb]
MYEHHUEM MUKPOCKOITA

BYIEHHE CTPOCHUSA JKHBOTHOM KJIETKH MOTPUTE HAa KOHYMKE HITIAaTEIIA B KaIlICJIBKE CJI

[ IpoBECTH CTEpUIIbHBIM IIMATENIEM C JIETKUM HAXKUMAIEHHbIE KJIETKH SMUTETUS

WJIH TI0 JIeCHaM; MOTpPHTE Ha MperapaTe OTIeIbHbIE KPYITHBIC

HaHecTu KamenbKy CIIOHBI Ha MPEAMETHOE CTEKIIO U [KHMe KJIETKU HEeMpaBHIbHOU Gopmbl. bornbiias

IbITH €€ ITIOKPOBHBIM CTCKIIOM; p KIICTOK MEPTBEIC, TIOOTOMY B HUX XOPOIIO

PacCMOTpETh Mpernapar npu OOIBIIOM YBETHYEHHH CTHO SAPO.

peITON nuadparMoil KOHAEHcaTopa. 3apucyiTe HECKOJIBKO KIETOK, 0003HAYBTE S
roruiazmy.

JydeHHe CTPOEHUS KJIeTKH IAPox:Keil (rpudb) [UTE IPONKEBYIO KIIETKY, pACCMOTPETH €€ (o




[ lToMeCTUTh CTEKJISTHHOM MaJIOYKOW KaIlIlo pacTBopa JIeJ'IBHBIe YacCTH.

©KaMH Ha IIPEIMETHOE CTEKJIO; CYWTE HECKOJIBKO KJIETOK, CAIEJIaliTe OIUCH
HakppITh ee MOKPOBHBIM cTeKJIOM. Eciin ecTh u3nuin
KOCTH, YIAJUTE €€ C TOMOILBIO (PMIBTPOBATBHOM OYN
beTkm);

PacCMOTPETH Mpenapar 1ol MUKPOCKOIIOM

HUTOoroBasi KOHTPOJIbLHASL YACTh J1A00PATOPHOI Pad0Thl (BBINOJHUTH MUCHbMEHHO):

1. U3 kakux OCHOBHBIX YacTel COCTOMT Jt00as KieTka?

2. Uro obuiero uMeeTcs B CTPOCHUU PACTUTEIBHOM U )KUBOTHOM KJIETOK?

3. UeM pa3au4aroTCs 3TH KIETKU?

4.  Yem 00BSACHUTH, 4TO, OyyUH YCTPOCHHBIMH I10 €IMHOMY IUTaHY, KJIETKH BECbMa Pa3HOOOpa3HbI 10
dbopme u pazmepam?

2. [IpakTUKO-OPUEHTUPOBAHHBIE PACUYETHBIE 3aJaHUS

BaHHE TeMbI [Momynsusi, cooOIiecTBa, YKOCUCTEMBI

MUCBIBATH CBA3b MCKIAY OPraHU3MOM U CpeHOﬁ €ro o0uTaHI

IbTAT 00y4eHHs M0 TeMe .
YcraHaBIMBaTh CBA3b CTPYKTYPBI U CBOMCTB 3KOCUCTEM

He KOMIIeTEeHI[MU OK 01, OK 02, OK 07

HazBanue 3ananus: Pacder cpoka ucyepnaHusi NPUPOAHBIX PeCypcoB

@®abyna: Pa3BuTue uenoBeyeCKOro OOIIecTBa HEBO3MOXKHO 0€3 B3auMoJeWCTBUS ¢ mpupojoil. [o
HEKOTOPOr0 BPEMEHM OTPHULATENIbHBIE MOCIEICTBHUS XO3SMCTBEHHON U MHOW NEATEIIBHOCTH 4YEIIOBEKA
KOMIIEHCHUPOBAJIM CIIOCOOHOCTBIO MPUPOJIHBIX CHCTEM K camMoBOccTaHoBieHMI0. Ho k cepenune
JBaJLIaTOTO CTOJIETHS CUTYyalMs W3MEHWIACh: OKPYXKarollas MPUPOJAHAs Cpella YK€ HE B COCTOSHUHU
KOMIICHCHUPOBATH ITOJHOCTBIO ITOCICACTBUA BOBI[CI\/’ICTBI/ISI pocTa YHMCICHHOCTU J'IIOJIGI\/'I U pacluupeHUd
IIPOM3BOJICTBA. 3arpsi3HEHBI BOJA, BO3YX, PACTECHUs, BBINAAAIOT KUCIOTHBIE OKIU, SPO3Hs BBIBOJUT
MMIOYBEI M CEIBCKOXO3SIHCTBEHHOTO 06op0Ta, MOJIAPHBIC JIBAbI TAalOT H3-3a IMOTCINUICHUA KJIIMMAaTa,
MCUEe3al0T MHOTHE BU[IbI )KMBOTHBIX U PACTEHMH, HaceJIeHHe MpuoOpeTaeT XpoHUUecKue 3abosieBaHus,
pactér cMmepTtHOCTh. CylIECTBYIOIIME CeHYac MHTEHCUBHOCTh AHTPOINIOTEHHOTO BO3JEHCTBUS BEIET
Hallly TUIaHETYy K UCTOILEHUIO U JAETpaJaliu.

3ananue: OueHuTe CpoK MCUEPIIaHUs MPUPOJHOTO pecypca, €Clii U3BECTEH YPOBEHb JOOBIYM pecypca B
TEKyIIEM TOJy, a MOTpeOJIeHHEe pecypcoB B IMOCIERyIOIME Tojbl OyAeT BO3pacTaTh C 3aJaHHOM
CKOPOCTBIO IPUPOCTA €XKeroIHOT0 noTpednenus. Kakoil mpupoaHbIil pecypc UMeeT caMblil JOJITHI CPOK
MCYEPIIAEMOCTH U KaKOM — HAaUMEHbINN ?

WNudopmanus, HeoOXoaumas 115 perIeHus:

Tabmuna 1

Pecypc hrtac pecypca Q, mutpapraa pecypcea g, MIp.I TpOCT 00beMa MOTPeOICHUS Pec
TP, % B rox

Kamennsrit yronp 6800 3,9 2

[Ipuponnslii ra3 280 1,7 1,5




Hedts 250 3,5 2
Keneszo 12000 0,79 2,5
Dochop 40 0,023 1,8

Mens 0,60 0,008 1,7

[uak 0,24 0,006 1,3
Caunen 0,15 0,004 2,2

AroMuHUH 12 0,016 1,6
VYpan 300 0,2 2

I[J'IH pacdcTa BOCIIOJIb30BaTbHCA (I)OPMYHOP’I CYMMBI HJICHOB pAaa FGOMeTqueCKOﬁ IIporpeccuun

(1+£)t—1 -q

o = i) 2 @
100

rae Q — 3amac pecypcos, q — rojioBas 1o6b4a pecypea, TP — npupocT noTpebieHns pecypea, t — 4iclo

JICT.

JlorapugmupoBanue BblpakeHus uid Q naeT cieayrouryro GopMyiy A pacyeTa cpoka McUepHaHHs
pecypca

QTP
_ ln(q.100)+1 2
i evsiay @
n 100
3. Permnenue 3a1a4
BAHUE TEeMBbI 3aKOHOMEPHOCTH HACJICTOBAHUS

OnuchIBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTU U U3MCHYUBOCTH
IbTaT oﬁyqe}mn o TeMe pPEACTIATE BEPOATHOCTE BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAI
pAa MOHO-, 1U-, HOJII/II‘I/I6pI/II[HOM 1 aHAJIM3UPYIOMICM CKPCIINBAHU

He KOMIIeTeHI[MU OK 02, OK 04

DopMyTUPOBKA 33JIaHUS: PEITUTE 3a]]a4H, COCTABUB CXEMBI CKPEIITMBAHUS

3amanue sBISIETCS MPOQECCHOHATHLHO-OPUEHTUPOBAHHBIM. 3afaddl Ui CTYAEHTOB TOAOWPAIOTCS B
COOTBETCTBUH ¢ 00BbEKTOM H3ydeHus “‘Pacrenus”, “JKuotHsie” nim “Yemnosek”.
[Ipumep 3amay myis CTYIEHTOB, oOywaromuecs MNpodecCUr/CeUaTbHOCTA CBSI3AaHHOW C OOBEKTOM
u3ydeHus “Yenosek™:

3amaua 1. Y dyemoBeka aqbOMHU3M U CIIOCOOHOCTH TMPEMMYIIECTBEHHO BJIAJIETh JICBOM PYKOW —
pelLiecCUBHBIE NMPU3HAKU, HACIEOyIoIecs He3aBUCUMO. KakoBBI T€HOTHITBI POJHTENCH ¢ HOPMAaJIbHOM



MATMEHTAIMEN 1 BIAJCIONINX MPABON PYKOM, €CIIM Y HUX POIUIICS peOCHOK aTbOMHOC U JieBia?

3amaga 2. Y uyenoBeKa MPaBOPYKOCTb JOMUHUPYET HaJl JEBOPYKOCTbIO, Kaperjia3ocTh Haj
ronyOorna3octbio. ['omy0oriaselii mpaBiia >KEHWJICS Ha Kaperia3oi mpaslie. Y HHUX POAMIOCH JBOE
JeTell — Kaperniasblii JeBlla W roiyOornaspiii mpasma. OT BTOpoOro Opaka 3TOro k€ MY>KYHHBI C
Kaperyia3oi MpaBIIOKW POAMIIOCH NEBATh KaperiasblX AETei, Oka3aBIIMXCs mnpaBmamu. OnpenenuTsb
TEHOTHUIIBI MY>KUYUHBI 1 00EUX KEHIIHH.

3amaua 3. YV Ileru m Camm kapue T7a3a, a y MX cecTpbl Mamm — romyOsie. Mama 3THX JaeTei
romy0orya3asi, XOTs €€ POJUTENIN UMel Kapue riia3a. Kakoil nmpusHak gnomuHupyet? Kakoi mBeT rias y
nanel? Hanummure reHoTUIbl BCEX MEePEeYUCIICHHbIX JIULL.

Kpurtepuu oneHuBaHus

“5” - Bce OTBETHI BEPHBI

“4” - nomy1ieHa ofHa omrroka

“3” - momymieHsl 2 ONIHOKH

“2” nomymuieHsl 3 u 6osee omMOOK WM paboTa HE BBIMOJIHEHA

4. Keiic Ha ananu3 nunopmanun

BaHHe TeMBbI buorexnonoruu B MmegunuHe u hapmanuu

VIM3UPOBATDb 9THYCCKUEC ACIICKTBI COBPEMCHHLIX MCCIJICAOBAH

IbTaT oﬁyqe}mﬂ Imo TeMe o
00J1acTH OMOTEXHOJIOTHU U TEHETUUECKUX TEXHOJIOT UM

He KOMIIeTEeHI[MU OK 01, OK 02, OK 04

Keiichl nCnonb3y0TCS B KAYECTBE OLIEHOYHOTO MEPOIPUATHS B pazzeiie S5 “bruonorust B u3HU, KOTOPBIN
SABJSIETCS TPUKIATHBIM MOAYJIEM M COCTOMT W3 JABYX yacted. Tema 5.17 “BHOTEXHONOTHHM B >KU3HU
KKI0ro” M3y4aroTcsl HE3aBUCUMO OT mpodeccuil/cnenuanbHocTeld 00ydaromuxcs, TeMa 2 sBIsieTcs
MpOoPECCHOHAIBHO  HANpPaBJICHHOW W  TOAOUPAIOTCA B 3aBUCUMOCTH M MPOQECCHOHAIBHOU
HaIlpaBJIECHHOCTH.

[Tpusenem npumep keiica k Teme 5.2.1. “buoTtexHonornu B Meaunuuae u papmanuu’

DopMyIMpOBKa 3aJaHUSA:

buoTrexHonorus — KOMIUIEKCHas HayKa, HalpaBJeHHAsl Ha MOJYYEHHUE IEIEBOT0 MPOAYKTa, C IOMOIIIBIO
01000BEKTOB MUKPOOHOTO, PACTUTEIBLHOTO U KHUBOTHOTO MPOUCXOXKICHUSI.

Menuiuackass ~ OMOTEXHOJOTHUS  —  OTpacib, Ielb  KOTOPOW  CO3JaHWE  JUArHOCTUYECKHX,
NpOPUIAKTHYECKUX W  JICYeOHBIX TIPemapaTroB, OHA HW3Y4aeT BO3MOXXHOCTH  HCITOJI30BaHUS
MUKpPOOPTaHU3MOB, Ui TOJY4YeHHS aMHHOKHUCIOT, BHUTAaMHUHOB, (EPMEHTOB, AaHTUOHMOTHUKOB,
OpTaHUYECKHUX KHUCIIOT.

CaxapHblii nuaber — 3T0 3aboneBaHHe OOMEHa BEIIECTB, NMPH KOTOPOM B OpPraHW3ME HE XBaTaeT
WHCYJIMHA, a B KPOBU TOBBIIIACTCS cojaepkanue caxapa. CoaepikaHue caxapa B KPOBH HEOOXOIUMO IS
HOPMaIbHOTO ()YHKIIMOHUPOBAHUSI KIIETOK. IHCYIIMH, KOTOPBII BhIpaOaThIBaeT MOKETyI0UYHAS Kele3a,
obecreunBaeT MPOHUKHOBEHHE TIFOKO3bI B KJIIETKH, HO MHOT/Ia MPOUCXOIUT COOM BHIPAOOTKHM MHCYJIMHA U
KJIETKa HE MOJy4aeT HEeoOXOAMMOTO IMHTaHUs, a caxap HAKaIUIMBAeTCd B KPOBU. DTO MPHUBOIUT K
BO3HUKHOBEHHIO CaXxapHOTO ArabeTa pa3HbIX THIOB, OJUH U3 KOTOPBIX SBISETCS WHCYITMHO3aBUCUMBIM.
[Ipu TakoM Tume caxapHoro auabera 3a0ONEBIIMI JOMKEH BCIO KM3Hb BBOAUTH Ce0€ HMHBEKIIUU
WHCYJIMHA.

[To nanubiM cTaTuCTHKY, B 2014 1. KonmuecTBo O0NBHBIX caxapHbIM 1uabeToB B Poccuiickoii henepammu
coctaBmio 387 miH denoBek. [1o HEKOTOPHIM JaHHBIM 3Ta U(Ppa KaKIBIN TOJ yBeIuuuBaeTcs Ha 5%.
3amanue: HalaAWTe W MPOAHATM3UPYHUTE pa3lWYHbIE HCTOYHHKU HHPOpManuu (HaydyHas W y4eOHO-
Hay4Hasl JIMTepaTypa, CpelcTBa MaccoBod WHpopmaruu, ceth MHTEpHET M apyrue) mo TeMme Keiica.



OTBeThTE Ha BOMPOC HAa OCHOBE HaWAEHHBIX AaHHBIX: C 4YeM CBsS3aH POCT 3a00JEBAEMOCTH CaxXxapHbBIM
nrabeToM cpelu B3pOCIIOr0 HAceNeHHs W OMOJokeHue 3aboneBanus? Kakue Mmepbl MpopMIaKTUKU
caxapHoro aua0era MOXHO Peajn30BaTh B MOBCEJIHEBHOM KM3HM KaxkaoMy u3 Hac? Kak pa3BuBanoch
IIPOM3BOJICTBO MHCYJIMHA U C KAKUMU 3THYECKUMHU HOPMaMHU IIPU 3TOM CTAJIKUBAJIUCH YUEHbIE?

[ToaroToBbTE YCTHOE COOOIIEHHE C TTPE3eHTALKEH, B KOTOPOM HEOOXOMMO OTPA3UTh:

1. CaxapHuslii uaber — MPUYKHBI, CHMIITOMBI, TMarHOCTHKA U JICYCHHE;

2. PacmipocTpaHeHHOCTh CaXapHOTo auadera cpeir HAacelIeHUs CBOETO perroHa 3a MOCIeqHHe TPU Toja,
MPOAHAIM3UPOBAB HAy4dHble NYOIMKAIMM M CTAaTHCTUYECKYI0 OTYETHOCTh (B TOM YHCIE OTYETHI
["ocynapcTBeHHOTO peecTpa caxapHOro aguadera);

3. PacnpocTtpaneHHOCTh caxapHoro nuabera cpenu HaceneHusi Poccuiickoit denepanuu 3a mociegHue
TPH TOAA, IPOAHATU3UPOBAB HAYUHbIE yOIMKAMN U CTATUCTUYECKYIO OTYETHOCTH (B TOM UHUCIIE OTYETHI
["ocynapcTBEeHHOTO peecTpa caxapHoro auadera);

4. Ilpenmnonaraemble IPUYNHBI U3MEHEHUS 3a00J1I€EBAEMOCTH CaXapHbIM AMa0ETOM U UX 0OOCHOBAHHUE;

5. Bo3amoskHbIe MTPOGUITAKTHUYECKHE MEPOIIPHUSATHS,

4. MeTo/1bl IOTYyYEHUSI UHCYJINHA;

5. OTpa3uTte STUUECKHE aCMIEKThl UCTIOIb30BaHMs OMOTEXHOJIOTUH MPU TPOU3BOJICTBE UHCYJIHMHA.

J1st co3nanusi Ka4YeCTBEHHOM Mpe3eHTalui He00X0AUMO COOII0AATh Psiji TPeOOBaHMI:

ne TpeOOBaHuUs [Tpe3enTanmst JOKHA HAYMHATHCS C TUTYJIBHOTO CIIali/a, T1Ie YKa3bIBaeTC!
, CBeJIeHUs 00 aBTOpE U T.II.

Ha crnaiimax He0OX0IuMO pa3MeniaTh TOIBKO TE3UCHI, KIIFOUEBBIE CIIOBA,
MYEeCKHe MaTepHalibl (CXeMbl, PUCYHKH, TaONIULIbI, (POTO U T.IL.).
Hcnonb30BaTh €AUHBIN CTUIIBL O(POPMIIEHUS.

KonnuecTBo cnaiijoB JOMKHO OBITH JOCTATOYHBIM JJISi PACKPBITUS TEM]
nee 20-Tu.

¢bTHI CrnenyeT WCMoONb30BaTh CTaHAAPTHBIC, MIUPOKO PACIIPOCTPAHEHHBIE ILIPY
e kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;
Pasmep mpudra 1 3aronoBkoB — He MeHee 24, st “HQOpPMAIK HE N

He pexkomeHayercs HCIONB30BaTh pa3Hble THUMBI MIPUPTOB B Q
CHTAIUH.

Jlnist BeIesieHust MTHPOPMAIUK CJielyeT UCTIOIb30BaTh )KUPHBIN pUT, Ky
10YE€pPKUBaHUE.

He 310ynotpe0iasiTh NponUCHBIMUA OyKBaMHU.

JKenatenbHO NCHOIB30BATH OJJTHOTOHHBIN (DOH HESIPKUX MACTEIBHBIX TOHO)
Jns pona npeanoyTUTENbHbI X0JI0IHbIE TOHA.

JIb30BAHHEC IIBETA Ha oxnowm crmaiine PCKOMCHAYCTCA HCIIOJIB30BATH HE Ooiee 3-x OBCTOB:
bOHa, OJIMH IJIA 3aroJIOBKa, OAWH JJIs1 TEKCTAa.
I[J'I}I (I)OHa 1 TCKCTA UCIIOJIb30BATh KOHTPACTHLIC IBCTA.

(CTABJICHUC I/IH(bOpMa PeKOMeH}IyeTCﬂ HCIIOJIB30BAaTh KOPOTKHUE CJIOBA U MMPCATTOKCHUS.
MI/IHI/IMI/I3I/IpOBaTB KOJIMYCECTBO IMPCAJIOroB, Hapeqnﬁ, MpuUuIaraTCibHbIX.
3aroJjIoBKu JOJDXKHBI IPUBJICKAaTh BHUMAHUC ayIUTOPHH.

PM MHGOpMaITuu TOUT 3aMOJHATH OJIUH CJIAM]] CIMIIIKOM OOJBITUM 00beMOM HH(MOPMAITUH: |
T €IMHOBPEMEHHO 3allOMHUTH He 0oJjiee TpexX (hakToB, BEIBOJOB, OIPE/ICIICH

5. YueOHO-nccIe10BATEIBCKHH NIPOCKT



BaHUE TEMbI buoskonornuecknii 3KCIEpUMEHT

IIpoBoIUTH OMO3KOIOTNYECKUN SKCTIEPUMEHT
[TnanupoBaTh OMO3KOJOTUUECKUM SKCIIEPUMEHT
epIIpPETUPOBATh PE3YJIbTATHI IPOBEAECHHOIO OMOAKOJIOTHYEC
KCIIEPUMEHTA C UCIIOJb30BAHUEM KOJINYECTBEHHBIX METOJI0

IbTaT 06y‘{eHI/IH Imo TeMe

He KOMIIeTeHI MU OK 01, OK 02, OK 04, OK 07

Y4eOHOo-HCcCIe10BaTeNIbCKUIM MPOEKT SIBIISETCS OCHOBHBIM CIOCOOOM OLIEHKH pe3yJIbTaToOB O0y4YeHHS,
c(OpPMHUPOBAHHBIX Y O0YUAIOMIMXCS B X0OJ€ OCBOCHHUS pasjena 6 “buoskonoruueckue uccieJoOBaHus .

Cpeau pa3inMuUHBIX TEXHOJOTUI MPOEKTHOE OO0ydeHHe 00JaJaeT psAIoM MPEHMYIIECTB: IO3BOJISIET
00yyaroIeMycst CaMOCTOATEIbHO (IIPU KOHCYJIFTaTUBHOM MOJIEPKKE MperoiaBaresi) 1oObIBaTh 3HAHUS,
paboTas C MHOTOYMCICHHBIMH UCTOYHMKaMu uHpopManuu, npubopamMu U  1a00paTOPHBIM
o0Opy0OBaHHMEM, H OIHOBPEMEHHO B JICJIOBOM OOLICHMH C OJHOTPYNIHHKAMH pa3BUBAThH
KOMMYHHUKATHBHbIC YMEHUS U HABBIKH.

st y4e0HO-HCCIIeIOBATEIbCKOTO MPOCKTa B paMKax OWOJNOTMH HaWOoJiee ONTHMAalbHA TPYIIIOBAs
dbopma paboTHI HaJ POEKTOM.

Tembl yueOHO-UCCIIEOBATENBCKOIO IPOEKTA, NMPUBEACHHBIE HIKE, SBISIOTCS NPUMEPHBIMU U MOTYT
OBITh MOJECPHU3UPOBAHBI IOJ PETHOHATbHBIE OCOOEHHOCTH M C YYE€TOM IOJNydyaeMOW YyYallluMHCA
npodeccueit (crennanbHOCThIO):

[TpumepHbIe TEMAaTHKU y4eOHO-UCCIIE0BATETHCKOTO POEKTA!

1.  Ouenka kauecTBa aTMOC(EpHOTO BO3ayXa

2. OrmeHka Ka4ecTBa IM0YB METOZOM (PUTOTECTUPOBAHHSI

3. OueHka KauecTBa BOJl HOBEPXHOCTHBIX BOJIOEMOB 10 OPTaHOJICTITUYECKUM U (PU3UKO-XUMUIECKUM
CBOMCTBaM

4.  Bnuszue ITAB Ha pocT u pa3BUTHE CEMSH BBICIINX PAaCTEHHIM

5.  BnusiHue coneBoro 3arpsi3HEHUs: Ha pOCT U Pa3BUTHE CEMSH BBICIINX PACTECHUI.

CtpykTypa yuyeOHO-HCCIeI0BATENBCKOTO MTPOEKTA BKIIFOYAET MATh OCHOBHBIX JTara.

OcHOBHBIE IIard MEPBOTO 3Tara BBIMOJIHEHMS MPOEKTAa: 0OOCHOBAaHUE AKTYaJbHOCTHU BHIODAaHHON TEMBI,
BBISIBJICHHE TMPOOJEMbl HUCCIENOBaHMs, (QOpPMYITUpOBaHHWE THIOTE3bl, IOCTAHOBKA IIeMM U 3aJad
UCCJIEIOBaHMSI, BBIOOp METOJIOB MCCIIEJIOBAHUS, BBIOOpP TOUEK OTOOpa MpoO Ha TEPPUTOPUU UCCIIEOBAHMS,
ornpeneneHue (GopMbl MpeJCTaBICHUs Pe3yJbTaTOB MCCIENOBAHUSA, OIpEeNIeHHe 3TaloB M COCTaBJIECHUE
IJIaHA UCCIIEIOBaHUSI.

Bropoif stan BkitoyaeT B ce0si MOATOTOBKY HEOOXOAMMOM MOCyIbl M MaTepuana s SKCIEepUMEHTa,
MPOBEJCHNE HKCIEPUMEHTa, MEPHOJUYECKYI0 TpOBEpKa TEUYEeHHUs OJKCIepuMeHTa/ cOop Marepuana B
BBIOpaHHBIX TOYKaX O0TOOpa Mpoo.

B mnepuon Tperbero srama mpoBeAeHHs OMOIKOJIOTMYECKOTO HCCIEAOBAHUS, OOydYarolUecs IOIy4aroT
MEPBUYHBIE JKCIIEPUMEHTAIbHBIC TaHHBIE, MPOBOJSAT CTATUCTHYECKYI0 00pabOTKy MONTYYSHHBIX ITaHHBIX,
MPOBOJST aHAIN3 PA3JIMYHBIX HCTOYHUKOB HH(OPMAIIMU B paMKaX TEMbI IPOEKTA.

Ha uerBeprom »sTame, oOydyaromiuecs: BBISBISIIOT 3aKOHOMEPHOCTH MEXKIy MCCIEIyeMBbIMU OOBEKTaMH,
npoueccaMu U SIBICHUSAMH, (OPMYJIUPYIOT BBIBOJABI M pa3paldaThIBAIOT IMPOTHO3bI, MPOBOIAT OLEHKY
Ka4yecTBa MCCIelyeMOro 00beKTa 1o pe3ysibTaTaM OMO3KOJIOTHYECKOT0 aHaU3a.

Ha 3aBepiaromiem stane nmpoBoAUTCsS 0QOpPMIIEHHE Pe3yIbTaTOB BBIOJIHEHUS Y4eOHO-UCCIIE0BATEIBCKOTO
IPOEKTa B COOTBETCTBUU C 33JJaHHBIMU TPEOOBAaHUSAMHM U TIPEACTABICHUE PE3yJIbTATOB Ha 3alIUTE MPOEKTA.
[TpuBeneM mpuMep ONMMCAHUS STANOB BHINOJIHEHHS yUeOHO-MCCIIE0BATENbCKOTO MIPOEKTA:

VYBakaempble cTyAeHTHI! B paMkax mpoekTta Bam HEOOXOAMMO MPOWTH MATH ATAmoB paOOTHI HaJ y4eOHO-
UCCIIEIOBATEIBCKUM ITPOEKTOM OT BIOOpA TEMBI 710 yOINYHO 3aIIUTHI ITOJIy4YEHHOTO Pe3ybTaTa.

Ha nepBowm sTane:

- chopMupoBaTh KOMaHIy MpoekTa (2-3 uenoBeka);



- BBIOPATh TeMy y4eOHO-HCCIICIOBATEIBCKOTO MTPOCKTA;
- 000CHOBATh aKTyaJIbHOCTh BEIOPAHHOM TEMBI;
- BBISIBUTH IPOOJIEMBI HCCIIEIOBaHMs, COPMYIHUPOBATH TUIIOTE3Y;
- o00paTh METO/IbI UCCIICAOBAHMS B PAMKaX CBOETO MPOEKTa;
- BbIOpaTh TOUKU 0TOOpa MPod HA TEPPUTOPHH UCCIEIOBAHUS
- chopMyIHpOBATH 1SN U 33]]a4U UCCIICJOBAHUS;
- COCTaBUTb IJIaHA UCCIICIOBAHUSI.
Ha Bropowm srarme:
- MOJAMOTOBUTH HEOOXOAUMYIO MOCYY U MaTepuaia Juisi SKCIIEPUMEHTA;
- IPOBECTU IKCIIEPUMEHTA, IEPUOANIECCKH MTPOBEPSS €r0 TeUeHue (MU JTUTETbHON ITOCTAHOBKE
onbITa)/ cOOpaTh MaTepual B BRLIOPAaHHBIX TOYKaX 0TOOpa Mmpoo.
Ha tpersem stane:
- MOJIyYUTh IEPBUYHBIEC SKCIIEPUMEHTATIbHbIC JaHHBIE;
- IIPOBECTU CTATUCTUYECKYIO 00paOOTKY MOJIyUYEHHBIX JIaHHBIX;
Ha getBepToM aTame:
- BBISIBUTH 3aKOHOMEPHOCTH,
- c(hOopMyIHUPOBATh BHIBOJBI M IaTh MPOTHO3 WM OIICHKY KauecTBa UCCIIEyeMOro 00BhEeKTa Mo
pe3yibTaTaM OMO3KOJIOTHYECKOTO aHAIH3a.
Ha 3aBepiaromiem arare:
- 0(pOpPMHUTE pe3yNIbTATHI BHIIOTHEHUS y4eOHO-NCCIIEAOBATENBCKOTO MTPOEKTa B COOTBETCTBUU C
3aJJaHHBIMU TPEOOBAHUSIMU;
- MOJTOTOBUTH YCTHOE COOOIIIEHHUE U TPE3EHTALIUIO;
- MPEJICTAaBUTh PE3YJIbTAaThl BBINOJIHEHUS Y4eOHO-UCCIIE0BATENIHCKOTO TPOEKTA Ha 3aIIHTE.

[TpriMep BBINOIHEHUS TPOEKTA:
Ha3Banne npoekra: OnjeHka KkauecTBa aTMOC(EPHOT0 BO3/4yXa 10 XBOE COCHBI OOBIKHOBEHHOM.
IIpobiema wccienoBaHMs: OIPENEICHUE WCTOYHUKOB 3arps3HEHUs BO3AyXa Ha TEPPUTOPHUH
HACEJICHHOT0 IYHKTa Ha OCHOBaHHMM MPOBEICHMS SKCIPECC-OLIEHKH KayecTBa BO3AyXa IO COCTOSHHUIO
XBOU COCHBI OOBIKHOBEHHOH C OIIpeIeIeHneM Kilacca 3arps3HeHus Bo3ayXa.
Lleab mpoekTa: onpeaenuTh 30Hbl Pa3HOI CTETIEHU 3arpsi3HEHUs, C YKa3aHUEM UCTOYHHUKA (MCTOYHHKOB)
3arpsi3HEHUs.
3agauu npoexra:
1. BeIOpaTe TEppUTOPHIO HCCIIEOBAHUS U TOUKH 0TOOpa MaTepHuana;
2. [IpoBecTu OLIEHKY MOBPEXACHUS U YCHIXaHUS XBOU;
3. Onpenenuts Kilacc 3arps3HEHUs BO31yXa;
4. Pa3pabotarh KapTy 3arpsi3HEHUs] BO31yXa, Ha KOTOPOM OTMETUTH 30HbI Pa3HOM CTENEeHU 3arps3HEHUs
BO3/JyXa U UCTOUHUKH 3arpsi3HEHUS;
5. IloaAroToBUTH U MyOJUYHO 3aIIUTUTH PE3YJIBTAThl IPOEKTa B KOMaH/IE.
PesynbTaT npoekTHOM padoThl 00y4aromerocs:
Kapra crenenu 3arpsi3HEHHOCTH aTMOC(HEpPHOr0 BO3/yXa Ha TEPPUTOPUMU HCCIEAOBAaHUS C YKa3aHHEM
MCTOYHUKOB 3arpsA3HEHMSI; IPE3EHTALUS PE3YIIbTaTOB UCCIIEJOBAHMSI.
®DopMa npeacTaBIeHus pe3yabTATOB IPOEKTHON padoThI:
3amuTa NpoeKTa ¢ UCI0JIb30BAHUEM CPEJCTB BU3YAIU3ALMH U JEMOHCTPALIMU TPOJAYKTA.
BrinoJsiHeHue npoeKTa:
Bonpocsl 1411 10mMycKa K NPOEeKTHOM padore
. ChopmynupoBats 11e1b MJIaHUPYEMOT0 FIKCIIEPUMEHTA.
. Kakue nokasarenu ucrnonb3yroTcst 171 OI[EHKH KayecTBa aTMOC(EpPHOro BO3AyXa MO COCTOSIHUIO XBOH.
. Kakue ucrounuku 3arpsizHeHust aTMoc(EpHOro BO3yxa €CTh B BallleM pailloHe MPOXKUBAHHUS.
. I[lepeuncnuTh OCHOBHBIE 3TAIbI ONPEACICHHS YUCTOTHI aTMOC(EPHOTO BO3IyXa 110 COCTOSTHUIO XBOU.
. Kakue ki1accol MOBpEKIEHUSI XBOU UCTOJIBb3YIOTCS B JAHHOW METOJIUKE?
. [lepeunciure U 0XapaKTEPU3YyUTE KIACCHI YCHIXaHUS XBOU.
. Kakue kitacceol 3arpsi3sHeHUsI BO31yXa BBIACIISIIOT?
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8. OnumuTe mpaBuiIa 0TOOpa MaTepHaa.

9. Kakue 3arpsi3HUTENN BBI3bIBAIOT IIOBPEXKIECHUS XBOU?

10. Kak onpenenuTs NpoaoKUTEIHbHOCTD KU3HU (MaKCUMaJIbHBIN BO3PACT) XBOU?

11. OT yero 3aBUCHUT BBIOOP PACCTOSIHUA MEXy TOUKAMH UCCIICIOBAHUS?

12. XBo10 Kakoro roja HeoOXoauMo coOpaTh 715 MPOBEACHUSI OLIEHKU COCTOSIHUS aTMOC(HEpPHOro Bo3ayxa?

Orarnsl NpoBeieHus: padoThI:

1. IToAroTOBUTENBHBIN:

- BBIOOD TEPPUTOPUHU U TOUYEK UCCIICIOBAHNUS;

- cOop Marepuana;

2. Kamepanbnas 06paboTka coOOpaHHOTO MaTepuana.

1. BeiOpathk TOUYKHM Hccae10BaHus, TpUMepHO 4 — 5. TOYKH AOJDKHBI HAXOIUTCS Ha OJTHOW JIMHUU TI0 Mepe
yAaneHusl OT MOTEHIMAIBHOIO HMCTOYHUKA 3arps3HEHUs B Balleil MECTHOCTU — HACEICHHOTO IyHKTa,
MPOMBIIUICHHOTO TPEANPHUATUS WIM aBToMaructpaiu. JKenaTelbHO pacrosiaraTb TOYKA 1O JIMHUU
npeolbsiajalouX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€pP CHOCUT MOTEHIMAIIbHBIC 3arps3HSIONINE
BEIIIECTBA.

PaccTosHue MexIy TOYKaMH 3aBHCHT OT MOUIHOCTHM MCTOYHMKa 3arpsisHeHus. Eciu 310 Oonblioi
HACEJICHHBIM IMYyHKT C MPOMBIIUICHHBIMUA TPEANPUATUSIMHA U MHOTOYHCICHHBIM aBTOTPAHCIIOPTOM, TO
paccTosiHuE MEeXAYy TOYKAaMU MOTYT OBITh B mpeaenax | KM (JanbHsisl IUlomiaaka OyaeT yjaaiaeHa oT
ropoma Ha 5 k™). Ecmu 310 HeOosbmiass KOTENbHAs, TO PACCTOSHUEC MEXAY IUIOMIAJKAMH MOXKET
coctaBiaTh 400 — 800 metpoB. Eciau 3To aBTOTpacca, To 20 — 200 MeTpoB (B 3aBHCHMOCTH OT IOTOKA
aBTOTPAHCIIOPTA).

2. B xaxmoil Touke oOcClIemoBaHUsS HEOOXOIMMO OTOOpaTh MOJIOABIC JepeBbs, BbicoTorM 1-1,5 M ¢
OOKOBBIMH OOETaMu HE MEHEE 8.

3. Onucath BBITONTAHHOCTh Y4YacTKa, MPUCBOMB COOTBETCTBYIOMIMK 6amn (1 — BbITanThIBAaHUS HET; 2 —
BBITONTAHBl TPOMBI; 3 — OCTAJOCh HEMHOTO TpaBbl BOKPYT JEpEeBhEB; 4 — HET HU TpaBbl, HHU
KycTapHUYKOB). [IpuM BBITONTAHHOCTH TEPPUTOPUM, OIEHHBaeMoil Oamramu 3 wnu 4  oOleHKa
aTMOoc(epHOro 3arpsi3HEHUs] HE BO3MOXKHA.

4. Ha BbICOTE CBOEro pocTa coOpaTh ¢ Kaxaoro aepera (1 gepeBo B oaHoi Touke) mo 30 XBOMHOK
(cymmapuo 150 xBoMHOK). XBOUHKH JTOJDKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HaJl0 OpaTh 00pa3iibl XBOU
¢ MOOETOB BTOPOTO roj/ia ®U3HU — ISl BCEX TOYEK OJJMHAKOBO puC.1.

boxoprle moberu

R AT e —— TTOUKH

oCEBOH nmober
1rona

oceeolt mober
2rona
oceBol nmober
3roma

Puc.1. YacTu BeTBH XBOWHOTO JiepeBa CiyKamnue ONMOMHINKATOpaMH

5. OueHuTh MNPOJOIKHUTEIBLHOCTh KM3HM XBOM Ha BETBH, C KOTOpPOM OTOMpArOTCs XBOMHKH, II0
OXBOEHHBIM yYaCTKaM OCEBBIX IOOETOB B COOTBETCTBHH C PUCYHKOM 2.
[TonHBIM BO3pacT XBOHM OIpENEsseTCS] YUCIOM YYacCTKOB OCEBBIX MOOETOB C IMOJIHOCTHIO COXPaHEHHOU
XBOEH IUTIOC J0JIs1 COXPAHEHHOM XBOU Ha CIEAYIOIIEM 3a HUM y4YacTKe.
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Puc. 2. Cxema onpezneneHus: npogoIKUTEILHOCTH KU3HU XBOU COCHBI

6. [IpoOy ¢ ka0l TOUYKH HaJ0 [MOMECTUTH B OTJEJIbHBIN NakeT (JTydyile OyMaKHBIN) U cpa3zy NOANUCATh
ero (ykasbIBaeTcs JaTa; TOYKa 0TOOpa; CTENEHb BBITONTAHHOCTH Y4YacTKa; MPOJODKUTEIBHOCTD JKU3HU

XBOM Ha BETKE, OTKyJ1a O€pyTCsl XBOUHKH).
2. IIpoBeeHue oNbITOB

2.1. Aaroputm omnpeesieHusl KJIACCOB NMOBPEKICHUN H YChIXaHHUS XBOH

Oo6opyaoBanue u mocyaa

Marepuan

18 8Osl COCHBI B BOo3pacTe 2 JeT, He MeHee 30 mTyK

THEeWKa WM MAJUTUMETPOBas Oymara

A.]'Il"OpI/ITM nmpoBeacHus onbIiTa

BOl'lpOCbI H 3aJJaHuA

PMOTPETH XBOIO IPY TIOMOIIH JTYTIBL.
3/ICJINTh BCIO XBOKO HA COOTBETCTBYIOLIME KIIACCHI 110
HaKaM IOBPEXICHUS U YChIXaHUsS COIIACHO OLIEHOYH
pue 1 u pucyHky 1.

DIICUNTATh KOJIMYECTBO MOBPEXKACHHBIX XBOMHOK B
[OM KJiacce.

DJCUNTATh KOJIMYECTBO XBOMHOK C MPU3HAKAMH YCBIX{
Taccam.

HOK B TaOnHIy 2.

HaKaMU yCbIXaHUS B TabmuILy 3.

qyeCTBa CO6paHHLIX XBOHWHOK.

HCCTU JAaHHBIC IO KOJIMYCCTBY IMOBPCIKIACHHBIX
HECTU JAaHHBIC IO KOJIMYCCTBY XBOWHOK C

CCUUTATDh MPOLCHT MOBPCKACHHBIX U XBOWHOK]
HAaKaMHW YCbIXaHUSI OTHOCHUTECIBHO O6HIGFO

Onenouynas TadJauIa

OueHka MoBpe/AeHUs] U YCbIXaHUS XBOH

Tabmuna 1

°C TOBpeXkAeHUusi / Kl MOBPeKAeHHI XBOU
KaHUS

AKTEPUCTUKA YCHIXaHUA XBOH




/KVY 1 THKa 0e3 TsATeH CYXHX y4acTKOB
/KY 1 THKa C HEOOJIBIIMM YHCJIOM MEYXHUX yYaCTKOB
3
/KY 2 THKa ¢ OOJBIIMM YHCJIOM YepHK KOHYHUK 2-5 MM
BIX TISITECH
/KY 3 (a 1/3 XBOMHKH
/KVY 4 (o Oojiee TMOJOBHHBI XBOMHKU WY
HKa JKeJTasi U cyxas

Knacce! roBpexneHus (HEXpO3kl) 1 2 3

Knacchl yceIxaHus 1 1 1 2 3 4

Puc. 3. Knaccbl moBpex/1eHus ¥ yChIXaHUSI XBOU
3. O0padoTKa pe3y1bTATOB ONBITOB

Tabmumna 2
OnpeneneHue Kiacca NOBpPeXIEHNs XBOU
C MOBPEXKICHUS KIT 1 KII 2 KII 3
Howmep nepesa XBOWHKHM 0€3 IISITEH  [BOMHKHU C HEOOJIBIITUM YUCII{HKA C OOIBIIIUM YHCIIOM Ye]
MEJIKHX TATEeH U KENTHIX MATCH
IIT. % IIT. % IIT. %
1
2
3
ro oTOOpa Maref]
BeiBox: % XBOMHOK — 0€3 msATeH, Ha % HEOOJBIII0e YUCIIO METIKUX MSATEH KENTOro 1[BEeTa, y

% MHOTO MSITEH 1o Bee juHe. Takum o6pa3oM, JOMUHUPYET KJIaCC MOBPEXKACHUS XBOU.



Onpelle.nelme KJIacca yCbIXaHUdA XBOU

Tabmuma 3

macc noBpexaeH KV 1 KV 2 KV 3 KV 4
XBOU
Howmep nepeBa Y XBOMHKH HET CyXUXX KOHYMK XBOMHKH H{ Y coxiia 1/3 XBOMHKH/ COXJIO 00Jiee TIOJIOBUH
Yy4acTKOB MM BOMHKH UJIM BCSI XBOUH
KenTast U cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
ro orbopa maref
BriBoga: % XBOMHOK OTCYTCTBYIOT CyXU€ yYacCTKH, Y % ycoX KOHYUK XBOUHKH, Y % ycoxna
TPEThb XBOMHKH, % XBOMHOK — MOJHOCTBIO cyxue. Takum o00pazoM, IOMHUHHUPYET KJ1acc

MOBPCIKACHHA XBOU.

Crenaiite BBIBOJI O YUCTOTE BO3AyXa HA UCCIIEYEMON TEPPUTOPHH IO Tadnuiie 4.

Kitacc uncToThl BO31yXa onpeesieTcs pu MepecedeHu  Kiracca MOBPEXKICHHs XBOM Ha rmoderax 2 rojaa

JKU3HU 1 MAKCUMAJIBHOT'O BO3paCTa XBOU Ha BCTKE.

Tabmua 4.
OmnpenesieHne Kiaacca 3arpsi3HeHUs1 BO31yXa
Knacc moBpexaeHusi XBOM Ha moderax 2-roroaa ;Ku3Hu

CHMAJIBHBIN BO3PACT ) 1 2 3

4 I -1l Il

3 I 1 -1

2 1 i AV

2 - v V-V

1 - v V-VI

1 - - Vi

VYcnoBubie 0003HAUEHUs Kiacca 3arps3HeHus Bo3ayxa: | — wmaeambHo wumcteiid; II — uwmcrsrid; 11 —

OTHOCHUTEIIFHO YHCTBIA («HOpMay); IV — 3arpssHeHHBIN («TpeBora»); V — Tps3HBIA («omacHO»); VI —

OYCHb TPSA3HBIN («BPEIHOY), ( — ) HE BO3MOXKHBIC COUCTAHMS.

4. 3aBepmarommii 3tan: Pa3pa0oTka KapThl CTENEHM 3arpsA3HEHHOCTH aTMOC(epHOro BO3ayXa Ha

TEPPUTOPUU UCCIEOBAHMUS C YKa3aHUEM HCTOYHUKOB 3arps3HEHMUS,;

Mpe3eHTalMsl pe3ylIbTaToB

HCCICOO0BaHUs. HO,Z[I‘OTOBKa YCTHOT'O COOGH_IGHI/I}I U OpE3CHTAIMU TI0 pE3yJibTaTaM HIPOBCACHHOIO

HCCICOOBaHUsI.



TpeOoBaHMsI K YCTHOMY COOOILIEHUIO:

— MPOJIOJDKUTENBHOCTE: 0 10 MuH;

— CTPYKTypa: KpaTkas akTyaJlbHOCTb HCCIICZJOBAHUS, TUIIOTE3a, LeNb, 3aJaud, OOBEKTHl U METOBbI,
NIOJIyYeHHBIE PE3YIbTAThl U UX 00CYXIeHHE (TIPEICTaBIeHUE MTPOAYKTa), BEIBOIBI.

TpeOoBaHMs K CTPYKTYpPe Npe3eHTAIlUN:

1. Turynebli cnaiin. B BepxHeld dYacTu cnmaiijla HEOOXOAMMO OTpa3uTh HHPOpPMAIUIO 00
o0pa3oBaTeNbHOI OpraHu3aluy, B KOTOPOil MPOBOJMIIOCH HCCeoBaHue. B ieHTpaibHOl yacTu craiine
YKa3bIBAETCSl TeMa Yy4eOHO-HCCIEN0BATENbCKOIO IPOEKTA. B HIDKHEH YacTH CIpaBa YKa3bIBAIOTCS
Y4aCTHUKHU MIPOEKTA, BHIMOIHIBIINE PabOTYy;

2. AKTyaJIbHOCTB;

3.  T'unmoresa, nens, 3a1auu;

4.  OOBEKTHI U METOJBI UCCIIEIOBAHMS (MOTYT OBITh pa30MTHI HA JIBA Ciaiiia u 6osee);

5. Pesynpratel wuccnemoBaHuil. MoryT ObITh MNpEACTaBICHbl B BHAE PUCYHKOB, TIpadUKOB,
¢dororpaduii, TabaUIL], KOTOPHIE TOJKHBI UMETh CKBO3HYIO HyMEpAlMIO U Ha3BaHHE. KOJIMUYECTBO CJIaii10B
3aBHCUT OT OObeMa MaTepuaia, HO HE JIOJDKHO IMPUBBIIIATH OTBEIEHHOTO BPEMEHU Ha COOOIIEHHE.
MOo>KHO TIpeCTaBIATh MaTepUall HE B TOJTHOM 00bEME, a TOJIBKO CaMbl BA)KHBIE MOMEHTHI;

6. BriBOIBI;

7. 3axmounrtenbHbii (“biaronapro 3a BHuManue” uiam “Cracu0o 3a BHUMaHue”).

J1st co3nanusi KaYeCTBEHHOM Mpe3eHTalui He0OX0AUMO COOII0AATh Psiji TPEOOBaHMIA:

ne TpeOOBaHuUs [Tpe3enTanmst JOKHA HAYMHATHCS C TUTYJIBHOTO CIIali/a, T1Ie YKa3bIBaeTC!
, CBeJIeHUs 00 aBTOpE U T.II.

Ha crnaiimax He0OX0IuMO pa3MeniaTh TOIBKO TE3UCHI, KIIFOUEBBIE CIIOBA,
MYEeCKHe MaTepHalibl (CXeMbl, PUCYHKH, TaONIULIbI, (POTO U T.IL.).
Hcnonb30BaTh €AUHBIN CTUIIBL O(POPMIIEHUS.

KonnuecTBo cnaiijoB JOMKHO OBITH JOCTATOYHBIM JJISi PACKPBITUS TEM]
nee 20-Tu.

¢bTHI CrnenyeT WCMoONb30BaTh CTaHAAPTHBIC, MIUPOKO PACIIPOCTPAHEHHBIE ILIPY
e kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;
Pasmep mpudra 1 3aronoBkoB — He MeHee 24, st “HQOpPMAIK HE N

He pexkomeHayercs HCIONB30BaTh pa3Hble THUMBI MIPUPTOB B Q
CHTAIUH.

Jlnist BeIesieHust MTHPOPMAIUK CJielyeT UCTIOIb30BaTh )KUPHBIN pUT, Ky
10YE€pPKUBaHUE.

He 310ynotpe0iasiTh NponUCHBIMUA OyKBaMHU.

JKenatenbHO NCHOIB30BATH OJJTHOTOHHBIN (DOH HESIPKUX MACTEIBHBIX TOHO)
Jns pona npeanoyTUTENbHbI X0JI0IHbIE TOHA.

JIb30BAHHEC IIBETA Ha oxnowm crmaiine PCKOMCHAYCTCA HCIIOJIB30BATH HE Ooiee 3-x OBCTOB:
bOHa, OJIMH IJIA 3aroJIOBKa, OAWH JJIs1 TEKCTAa.
I[J'I}I (I)OHa 1 TCKCTA UCIIOJIb30BATh KOHTPACTHLIC IBCTA.

(CTABJICHUC I/IH(bOpMa PeKOMeH}IyeTCﬂ HCIIOJIB30BAaTh KOPOTKHUE CJIOBA U MMPCATTOKCHUS.
MI/IHI/IMI/I3I/IpOBaTB KOJIMYCECTBO IMPCAJIOroB, Hapeqnﬁ, MpuUuIaraTCibHbIX.
3aroJjIoBKu JOJDXKHBI IPUBJICKAaTh BHUMAHUC ayIUTOPHH.

PM MHGOpMaITuu TOUT 3aMOJHATH OJIUH CJIAM]] CIMIIIKOM OOJBITUM 00beMOM HH(MOPMAITUH: |
T €IMHOBPEMEHHO 3allOMHUTH He 0oJjiee TpexX (hakToB, BEIBOJOB, OIPE/ICIICH




2.2. OnleHOYHbBIE CPeACTBA PY0EKHOI0 (TeMATHYECKOr0) KOHTPOJISI 0 AucHuIinHe «buosorus»

PyOexHblii KOHTpodb O aucuuiuinHe «buonorus» npoBoauTcss B (GopMe KOHTPOJIBHBIX paboT Ha
OTJIEJIbHBIX 3aHATHUSAX IIOCJIE 3aBEPILICHUS U3yUEHUS [IEPBOr0, BTOPOrO, TPETHETO U YETBEPTOTO PA3/IEIIOB.
[Tocne 3aBepuieHHs NATOro pasfena pyOekHbI KOHTPOJIb NPOBOAUTCA B (opMe 3alluThl Keiica:
NPECTaBICHUS PE3YJIbTaTOB PEIICHHsS KEHCOB (BBICTYIUIEHHE C Ipe3eHTaluei). PyOesxHbplli KOHTPOJIb
HIECTOr0 paszzesa MNpOBOJUTCA B (OpMe 3aIlUThl MIPOEKTAa: MPEJCTABICHMS PEe3yJIbTATOB BbIMOIHEHUS
y4€0HO-UCCIIEI0BATENBCKOIO IPOEKTA (BBICTYINIEHUE C IIPE3EHTALUEN ).

[TpuBenem mpuMepsl 3a1aHuil U1l KaX10T0 TUIa pyOeKHOT0 KOHTPOJIS.

1. KonTpoabHas padora “MoJieky/IsIpHbIil YPOBeHb OPraHU3alMU KHBOI0”.

B pesynbrate ocBoeHus mepBoro pazzgena “‘Kietka — cTpyKTypHO-(YHKIMOHAJIbHAS CIMHHIA KUBOTO
00yJaromuecs: CMOIyT:

— XapakTepu3oBaTb CTPOCHHE U (PYHKIMM OCHOBHBIX OMONOJIMMEPOB, KJIETKHM M €€ CTPYKTYPHBIX
AJIEMEHTOB;

— OIIpEAENATh PE3yIbTaThl U3MEHEHHUS T€HETHUECKOI0 KOZA B IIPOLIEccaX MaTPUYHOIO CUHTE3a;

— OpPraHHU30BbIBATh HAOJIOIEHIE OMOJIOTHYECKUX 0OBEKTOB HA MOJIEKYJIIPHOM U KJIETOYHOM YpPOBHE.
KonrtponbHas pabota npezcraiser co00il 3ajaHusi B TECTOBOM (hopMe pa3InYHOTO YPOBHSI CIIOKHOCTH:
“HU3KM”, “cpeqHuil’” W “BbICOKMI”. B 3aBHCHMMOCTM OT THUNa M TPYJHOCTU 33JaHMs €rO BBIIOJIHEHHE
OLIEHUBAETCS Pa3HbIM YMUCIOM OaijioB. BhIoNHEHHE KaXJ0ro 3afjaHus ‘“‘HU3KOTO” YPOBHS CIOKHOCTH
oneHuBaercs | OamnoM. 3a BBIOJNHEHHE 33JaHHUN “CpEIHEr0” YpPOBHS CIOKHOCTH B 3aBHCUMOCTH OT
HOJIHOTHI ¥ IPaBUJILHOCTH OTBETA IPUCBAaUBaeTcs A0 2 6ayuIoB.

K 3aganuio “BbICOKOrO” ypOBHSI CJIOKHOCTH OTHOCHUTCS pelieHue 3aaad. Ilpu mpaBuibHOM perieHun
3aJIaHUK “BBICOKOT'0” YPOBHSI IIpHCBauBaeTcs 3 Oasia.

3aaHus BceX YpPOBHEH CII0KHOCTH MPOBEPSIFOTCS aBTOMATHUECKH.

Pacnpenenenue 3a1anuii o ypoBHSAM CIOKHOCTH ITPEJICTABICHO B clieaytoliel Tadnuie:

POBEHb CJ10:kHOC| baan  pueHTHOE coaepikal Tun Bonpocos
3ajaHus 3ajaHui
Huskui 1 65% AHUS C BBIOOPOM OJHOTO NMPaBHJILHOIO OTBETA
Cpennuit 2 15% KECTBEHHBIN BHIOOD;

POCEHI HAa YIIOPAAOYNBAHNUEC UJIN YCTAHOBJICHUC
ITHHOM IMOCJICA0OBATCIBbHOCTHU

Bricokwmit 3 20 % yallMOHHBIE 3a7]a41 WA BOIIPOCHI
yCMaTPUBAIOIIUE PA3BEPHYTHIN OTBET

Kpurepuu oneHuBanus pyoe:KxHOW KOHTPOJIBHOM paboThI:

Ouenka IIpoueHT BbINOJIHEHHUS
“OTIMYHO” 85-100%
“xopormro” 70-84%

“yIIOBIETBOPUTENILHO™ 50-69%
“HeyI0BJIETBOPUTEIIBHO™ MeHee 49%

1. A3zotucroe ocHoBanue ajgeHuH B Mosiekyse JJHK kommiemenTapHo...
1) ryanuny;



2) IUTO3HHY;

3) ypaumuy;
4) THMHUHY.

2. K nypuHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSITCH...
1) aieHMH ¥ TYaHUH,

2) ryaHuH ¥ LIUTO3UH;

3) UMTO3MH U ypaluI;

4) ypauui v aJeHuH.

3. Beibepure ¢pynkuuro nPHK?

1) XpaHeHue reHeTH4YeCKoi nH(pOpMAINH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B pubocomy;

3) BXOIUT B cOCTaB puOOCOM;

4) neperoc reHerudeckoii mapopmanuio ot JIHK k pudocome.

4. KneTku 3yKapuoT HE COAepKar...
1) mu3ocom;

2) pudocom;

3) Me30coM.;

4) xoMmruiekca ["onbKu.

5. KiteTku IpoOKapuoT COJEpIKar...
1) KJIETOYHBIN LIEHTP;

2) 3HJOIIIIaA3MAaTUYECKYIO CETh;

3) pub0COMBI H ME30COMBI;

4) koMILIeKC I"0JIbJIKH M JTU30COMBI.

6. Kakue opraHouibl BCTpEUYarOTCs TOJIBKO B PACTUTEIBHBIX KIIETKaX?
1) sHOIUTa3MaTHYECKAs CETh;

2) IIACTH/BI,

3) MUTOXOHIpHH;

4) xomruiekc [ombmku.

7. B meragazHoil XpoMOCOME BBIAETSIOT. ..
1) muieuu U LeHTpoCcoOMY;

2) HEHTPOCOMY U LIEHTPHOJIH;

3) UEHTPHUOJIU U IIEHTPOMEDY;

4) HeHTpOMEpY M NJICYH.

8. K aBToTpodam oTHOCATCH. .

1) Bupychi;

2) XeMOCHHTE3UPYIOlIlHe OaKTepuHu;
3) rpubsr;

4) napazuTudeckre OaKTepHH.

9. Tpanckpunuus — 370...

1) cBsi3piBaHre aMUHOKHUCIIOTH ¢ TPHK
2) mepeHoCc aMUHOKHUCIIOTH B pUOOCOMY;
3) yaBoenue monekyisl JJHK;

4) cunre3 ”PHK na matpuue JJTHK.



10. Ecniu kogupytomas 6emok 9acth reHa cojep:xkut 6000 map HyKI€OTHAOB, TO CKOJIBKO aMUHOKHUCIIOT B
KOJIMPYEeMOU MoJIeKyJie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepe4rciieHHbIX 00J1e3HEeH, BEI3BIBAIOTCS BUPYCAMHU?
a) TyoepkyIe3 u qTuTepus;

0) dudrepus u CITN/;

B) CIIU/I u rpumm;

') TPUII U TYOEpKyJIe3;

12. B pe3ynbTare nepBoro JesieHus Meio3a MpOUCXOIUT:
a) yBeJIMueHne Habopa XpOMOCOM;

0) yMeHblIIeHHEe HAOOPa XPOMOCOM;

B) COXpaHEHHUE UCXOJHOI0 Habopa XpoMOCOM.

13. Yro nmpoucxoaut B anadase I meiioza?

1) cimpanu3zanusi XpOMOCOM;

2) pacxoKJEeHHE K MOJI0CaM JIByXpOMaTHIHbIX XPOMOCOM,;
3) pacxo:ieHHe K IOJII0caM XPOMATH];

4) pacroyioxkeHrne XpoMOCOM B TUIOCKOCTH SKBATOPa KIIETKH.

14. YcTaHOBUATE COOTBETCTBUE

Opranownn OynkIuUs
O0ocoma PpeBaprBaHUE OTMEPIIUX KIETOK
OPOTUIACTHI DTOCHUHTE3
30COMBI THTE3 OeKa
HTPUOJH Dpa30BAHUE BEepeTEHA JICTICHHS

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

15. BoiOepute XUMHUYECKHE 3JIEMEHTBI KJICTKH, KOTOPBIC BXOJIAT B COCTAB OPTaHUYECKUX BEIICCTB:
1) xanpuuii;

2) yraepon,

3) HUHK;

4) Bomopon;

5) kucJopon;

6) Menb;

7) a30T.

16. YcTaHoBUATE COOTBETCTBUE



['pynmsl aMUHOKHUCIIOT [IpencraButenu

‘fITpaJ'IBHBIe [YTaMHUHOBAs KHCJIO0Ta
1CJIBIC 13MH
HOBHBIC [AHWH

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

17. B monekyne JIHK nHykieotuasl, conaepxkamue aneHuH, coctaBissioT 10%. CkoIbKO IPOLIEHTOB B
JTAHHOW MOJIEKYJI€ HYKJIEOTUO0B, COJIEPKALINX IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nHykieoTuasl, coaepxaiiue ypauui, coctaBisitoT — 30% u ageHun — 40%. Ckoiibko
IIPOLICHTOB aJCHUIOBBIX HYKJIEOTHAOB coxepxkurcs B unenu JIHK, komiuieMeHTapHON TOH, HA KOTOPOH
cuHTe3upoBasiach 3Ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrox monekynsl IHK cocrour uz 60 nmap Hykneotuao. OnpeaenuTe UIMHY 3TOrO ydacTKa
(paccrosiuue mexay Hykineotuaamu B JIHK cocrasnser 0,34 Hm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment monekyisl JJIHK conepxutr 1230 HykneoTuaHbIx ocTaTKoB. CKOIBKO aMUHOKHCIIOT OyeT
BXOJMTH B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeicoB: NMpeACTABJICHHE Pe3y/IbTATOB PellIeHUs KeHCOoB.

3amura Keiica sBnseTcs pyOeXHbIM KOHTPOJIEM I10 MATOMY pasjieny “buosorus B *HU3HU, B pe3ysbTaTe
M3Y4YEHUsI KOTOPOTo 00yYaronrecs CMOryT:

— aHAJM3UPOBATh OSTHUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEJOBaHMA B 00JacTH OMOTEXHOJOTMH U
TCHETHYECKUX TEXHOJIOTHH.

Jnis 3amuTel KelicoB o0yvaromumcest Heooxonumo B pamkax BCP moAarotoBuths ycTHOE cOOOIIEHHE 11O
pe3yJibTaTaM pelieHus Kenca ¢ MoAroTOBKOW MPe3eHTaIIHi.

Kputepuu onieHHBaHUS YCTHOTO COOOIIEHUS:



Banabl

Kpurepuu oueHuBaHU

1 0aan

2 daJL1a

3 0as1a

OTBCTCTBUC COACPIKAHN
aza 3asIBJICHHOI TeMe

prKaHKe JOKJIaa JIUIIb

MYHO COOTBCTCTBYCT 3asBJIC

P’)KaHUC OOKJIaaa, 3a
IOUCHHUEM OTICIIBHBIX
PHTOB, COOTBCTCTBYCT

TCHHOM TeMe U B IIOJIHPBIBACT

€€ pacKpbIBacT

p>KaHue JT0KIajga
BETCTBYET 3asIBJIIEHHO]

Y B IIOJIHOW Mepe €€

'€IIEHb PACKPBITHS TEMbPBITA Majlasi YaCTh TEMBI; I1(
bpMaLuu IIPOBEIEH

[PXHOCTHO; B U3JIOXKCHUU
pyajia OTCyTCTBYET JIOTHKA,
YIIHOCTh

ITIBHBIX CIIy4asX Hapyll

PacKpbITa XOPOLIO, H(
oM 00béMe; nHpopMal
CTaBJICHO HEIOCTATOY}

Ka B U3JI0)KEHUHU
praja, He COBCEM
yITHO

PacKphITa MOJTHOCTHK
CcTaBJieH 000CHOBaHH}
M nH(pOpManuu;
PKCHHE MaTepraa
YHO, TOCTYITHO

pe3eHTalun €10

CHUC JOCTYITHO U MOHSADEACTABICHHOMN npe3eHTaly
aTb COACPIKAHUC NOKIILM ITOHATHA TCMAaTHUKaA

BaHUs, ICTAJIN HC PACKP

FHOBE ITPEICTABICHHOY
EHTaluu GOPMHUPYETCS
€ IOHMMAHHUE TEMATH]
€10BaHusl, HO HE SICHBI
131

"HOBE IIPEJICTABICHHO
EHTaN GOpPMUpPYETC
0€ MOHMMAaHHUE TEMAT
€10BaHUSl, PACKPBITHI
1

OueHuTe NPEe3eHTANIO N0 CJIE]

FOIIIMM KPUTEPHSM:

Kpurepun onenuBanus

Banasl

0Ta MCIIOJIB30BaHUS yueO|
puana

pManus, UCIoJIb3yemMas
CHTAllMH, HC OTHOCHTLCH

PpMalnus, NpeaCTaBJICH
C3CHTAallM, OTHOCUTCA
, HO HCJOCTAaTOYHO IIO.
PLIBAIOT €C COACPIKAHY

CHTAIHSI COJICPIKUT
VIO U YETKYIO
DPMAILIUIO, JIOCTATOYHY
bopmupoBanus
CTaBJICHHS O TEME

Ka H3JI0OXKCHUS MaTCpualj
BCTCTBUU C IIJTaHOM U TEM

pHUal Ipe3eHTalnuy He
BETCTBYET TEME, IJIaHA Y

pral Ipe3eHTaLUN

pyaJl, IPUBEICHHBIN B
CHTALUU ITOJTHOCTBIO

MIHO COOTBCTCTBYCT T




HH A

HUA, T1IJIaH IIOCTPOCH H
O

BCTCTBYIOT TEME 3a/1aH
NBIICHHOMY ILJIaHy

MHOJIOTUYECKAst U
rpadudeckas TpaMoOTHOC]

P3CHTALIUY TIPHCYTCTBYH]
rpaduyueckue omuoKHy,
€PMUHBI TPUMEHEHBI T1Q
ECTBY

P3CHTAIIUN TIPUCYTCTBY
rpaduueckue ommoKy
WHBI IPUMEHEHBI BEPH

P3EHTALIUU OTCYTCTBYH
prpaduyecKre OuOKy
WHBI IPIMEHEHBI BEPH

PAaTHOCTh U OPUTHHAIIBHO
pocHMsI

PHTAIMS TOCTPOCHA 0e3
i KOMIIO3UIUH CJIaM0B,
[0JICHUSI TPEOOBAHUH K

CHTAIIWS IOCTPOCHA C
pM TpeOOBaHUI K
PMJICHHUIO, HO HET €/IUH

CHTAIUS TIOCTPOEHA B
OM COOTBETCTBHH C
PBaHUSMU 0POpPMIIEHN

pram 1 BeTOBOMY DMIICHHUS CIIAaHI0B

DMJICHH IO

JTh30BaH OPUTHUHAIBHE
0J1 K opopMIICHHIO
0B

IIIkajia nepeBoja 6a/1JI0B B OTMETKY

17-15 6amm10B - «5»

14 - 9 GannoB - «4»

8-6 0aytoB -«3»

Memnee 6 6ayIOB WM OTCYTCTBHE PAOOTHI - «2»

3. 3ammrTa mnpoekra:
NMpoeKTAa.

NnpeacraBjacHue pe3yjbTaTOB BbINOJHCHUA y‘leﬁHO-HCCJ’ICI{OB&TCJ’IBCKOFO

3ammra NpOeKTa SBIsSeTCs pyOeKHBIM KOHTpPOJEM IO IIecToMy paszaeny ‘‘buoskomormueckue
HCCJIEIOBaHMS, B PE3YyJIbTAaTE U3yUEHUsI KOTOPOro 00y4aroIuecss CMOTYT:

— OIUCBIBATh METO/IbI OMO3KOJIOTMUECKUX UCCIIEIOBaHUA;

— IUTAaHUPOBATH OMOIKOJIOTHUECKHII HKCIIEPUMEHT;

— MPOBOAMUTH OMO3KOJIOIMYECKHH HIKCIIEPUMEHT;

— HHTEPIIPETHPOBATH PE3YIBTATHI IPOBEACHHOTO OMOIKOIOTHUECKOTO HKCIIEPUMEHTA C HCIIOIB30BAaHUEM
KOJINYECTBEHHBIX METOJIOB.

J71s1 3amMTHl MPOEKTOB O0yYarOIIMMCsT He00X01uMo B pamkax BCP moaroroButh ycTHOE COOOIIEHHE IO
pe3yJbTaTaM BBIIOJIHEHUs y4eOHO-HUCCIIe0BATENBCKOTO MIPOEKTa ¢ MPE3EHTAlUM.

TpeboBaHusi K Tpe3eHTAlMd U  COOOIIEHMIO ONHCAaHbl B TPUMEPE BBINOJHEHUS Yy4eOHO-
MCCJIEI0BATEIBCKOTO IIPOEKTA.
Kputepuu onieHHBaHUs YCTHOTO COOOIIEHUSI:
baybl
Kpurepun oneHuBaHu
1 6ann 2 dana 3 6asia




OTBCTCTBHUE COACPKAHU

aja 3asABJICHHON TEME WHYH

p>KaHWEC JOKIada JINIIb

0 COOTBCTCTBYCT 3asBJIC

P’KaHUEC JOKJIaaa, 3a

PHTOB, COOTBETCTBYET
IEHHOUW TEME U B IIOJIH(

FOUCHUEM OTACIIBHBIX

€€ pacKpbIBacT

pKaHHe JOKIaaa
BETCTBYET 3asiBJICHHO},
Y B MOJIHOM Mepe €€
PBIBACT

'€IIEHb PACKPBITHS TEMB]
pM

pbITa MaJj1asd 4aCTb TCMBI; I1Q

[PXHOCTHO; B U3JIOKECHUU
pyajia OTCYyTCTBYET JIOTHKA,
YITHOCTb

alnu MpOBEJEH

pacKpbITa XOPOIIIO, H(
oM 00BEMe; nH(popmal
CTaBJICHO HEJIOCTATOYI
ITBHBIX CITy4asx Hapyll
Ka B U3JI0)KCHUN
puraia, He COBCEM
YITHO

PacKpbITa NOJHOCTHK
CTaBJIeH 0OOCHOBAHHE
M MH(pOpMaIuy;
PKeHHE MaTepuana
YHO, IOCTYITHO

CHUC JOCTYIIHO U IMOHSAT]
1aTb COACPIKAHNUEC TOKIIG

MMpe3cHTaIun €10

DEJICTABJICHHOMN IIPE3eHTalN
EM MOHSTHA TEMaTUKa

BaHMSI, IETaJIU HE PACKp

FHOBE IPEICTABICHHO}
EHTalMU (HOPMUPYETCS
e TOHMMAaHHE TEMaTH]
€10BaHUsl, HO HE SICHBI
1031

THOBE IIPEJICTaBICHHO
EHTAIH POPMUPYETC
0€ MOHWMAaHHUE TeMaT
CI0BaHUS, PACKPBITHI
1031

OueHuTe NPE3eHTALMIO 1O CIIE

IOIIUM KPpUTCPUIM!

Kpurtepun onenuBanus

Banabl

0Ta MCTIOIL30BAHMS YUueh
puana

pManus, UCIOJIb3yeMas
CHTAllMH, HC OTHOCHUTLCH

DpMaIIvsi, IPeJICTaBIICH
P3EHTAI[UHN, OTHOCUTCS
, HO HEJIOCTaTOYHO TI0
PBIBAIOT €€ COJIEPIKaHY

FHTaIWsA COACPKUT
YIO U YETKYIO
DPMALIUIO, IOCTATOYHY)|
bopmupoBaHus
CTaBJICHUS O TEME

[Ka M3JIOKCHHA MaTCpHaAJIg
BCTCTBUU C IIJIaHOM U TEM
HUA

praJT IPE3CHTAINH HE
BETCTBYET TEME, IJIaHA §

pyra Ipe3eHTaluu
TUHO COOTBETCTBYET T
HYS, TUTaH IOCTPOEH Hy
0

praJl, IPUBEICHHBIN B
CHTAIUH ITOJTHOCTBIO

BETCTBYIOT TEME 3aJ1aH
ABJICHHOMY IUIAHY

MHOJIOTUYECKAst U
rpaduyeckasl rpaMOTHOC]

P3CHTAIMN TIPHCYTCTBYK
rpadudeckue ommoKy,
C€pPMHHBI TPUMEHEHBI 119
PCTBY

P3CHTAI[N TIPUCYTCTBY
rpaduieckrue OuOKy
WHBI IPIMEHEHBI BEPH

P3EHTALIUN OTCYTCTBYH
prpaduyecKkre OOk
WHBI IPIMEHEHBI BEPH




PaTHOCTb U OPUTMHAIBLHOPHTALMS TOCTPOEHa 03 PHTALMA OCTPOEHA C PHTALMS [TOCTPOEHA B
pOoeHUS N KOMITO3UIMH CIIaliI0B,pM TpeOOBaHUHN K OM COOTBETCTBUU C
[0ZIeHNs TPeOOBAaHUM K DMIICHMIO, HO HET eAMHOBaHUAMHU O0(hOpMIIeHN
pram 1 BeTOBOMY DMIICHHUS CIIANI0B JIb30BaH OPUTMHAJIBHE
PMIICHUIO 0J1 K ohopMiIeHUIO
0B

Kputepun onieHUBaHUS 3alTUTHI IPOEKTa: OAJUTBI 32 YCTHOE COOOINEHUE M MPE3CHTAIIUI0 CYMMHUPYIOTCS.
OII€HKA BBICTABIISIETCS B COOTBETCTBUH CO IIKAJIOM:

17-15 6annoB - «5»

14 - 9 6ann0B - «4»

8-6 6amioB -«3»

MeHee 6 06aIIOB MK OTCYTCTBHE PaOOTHI - «2)

2.3. OueHo4HbIE CPEACTBA MPOMEKYTOYHOM aTTeCTALIMM MO JucuuILvinHe «buosorus»

IIpomexxyTO4Hast KOHTPOJb IO AUCHUIUIMHE «bHOJIOTHS» NPOBOAUTCS B BHJE INHCBMEHHOM HTOTOBOM
KOHTpOJbHOM paboThl. KoHTponbHas paboTa BKiIouaeT B ceOs J1Ba TUIA 3a/laHUIl: TECTOBBIE BOIPOCHI,
HaIpaBJIEHUE Ha MPOBEPKY YCBOEHMsI TEOPETUUYECKOTO MaTepuala, U 3aJadyd U 3a/JaHUs, HallpaBJICHHbIE Ha
IPOBEPKY CPOPMUPOBAHHOCTH MPAKTHUECKUX YMEHUI.

Yactp 1 conepxut 15 3aganuil ¢ BBIOOPOM OJHOIO BEPHOIO OTBETAa U3 4eTbipex U 10 3amaHuii ¢ BbIOOpOM
HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOTMYECKUX 0OBEKTOB, IPOLIECCOB U SIBJICHUH.

Yactps 2 couepxuT 4 3aauyu U3 pa3HbIX TE€M AUCHMIUIMHBI U | NPaKTUKO-OPHUEHTHPOBAHHOE 3aaHHE,
(bopMHpyeMOii B COOTBETCTBUH € METOANYECKHMMH PEKOMEHTAIIUSIMH.

B 3apanusax 1-15 BeiOepuTe 01MH MPaBUIbHBIN OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYJIA

1) ne30kcuprOOHYKIEHHOBOM KMCIOTHI

2) puOOHYKJIENHOBOW KHCIIOTHI

3) munuaa

4) nonucaxapuaa

2. YIAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVYJIE THK ITPOUCXOJUT B ITPOLIECCE

1) TpancBepcumn

2) penapanuu

3) peruMkanuu

4) Tpancopmanuu

3. JIU1s1 OBPAZOBAHNS JIMITUTHOI'O BUCJIOS BAXKHBI B3AUMO/JIEVICTBUS MEXTY
MOJIEKYJIAMU JIMITUJIOB:

1) BonopoaHbIe 1 HOHHBIE

2) NOHHBIE U KOBAJICHTHbIE

3) KoBaJNIeHTHbIE U THIPO(POOHBIE

4) TonbKko rupohoOHbIE

4. YIAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVJIE IHK ITPOUCXOAUT B ITPOLIECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) peruKaum

5. JUIS KJIETOK PACTEHHI HE XAPAKTEPEH CUHTE3

1) aMHUHOKHCIIOT

2) HyKJIEOTHOB

3) rimKoreHa

4) ¢pochonunuaos



6. BITPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBHIAETCA 3A CUET

1) Tpanckpunn

2) peayIuiiKaIuu

3) nenatypauuu

4) ciupanu3ainuu

7. BIIATOJAPS KOHBIOT AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenMueHHE YHCITa XPOMOCOM BJIBOE

2) oOMeH reHeTHYeCcKOi nH(popMareit MeX1y TOMOJIOTUYHBIMH XPOMOCOMaMHU

3) YyMEHBIIICHHE YHCIIa XPOMOCOM BJIBOE

4) yBenuueHue yncia raMeT

8. IOJIMITEINITUAHBIE LHEIMN CUHTE3UPYIOTCS HA PUBOCOMAX, HAXOAAINXCA:
1) B tuTO307€ ¥ MOAU(PHUIIMPYIOTCS TAKKE B IIUTO30JIE

2) B ITO301J1€, 3aTeM MOAUDUIIUPYIOTCS B anmapare [ oyibpku

3) Ha MmeMOpaHe dHI0IIIa3MaTHYECKOT0 PETHUKYITyMa, 3aTeM MOAU(PHUIUPYIOTCS B anmnapate [ oiabmKu
4) B IMTO30J1€, 3aTeM MOAU(DHUIIUPYIOTCS B JTFOMEHE JIN30COMBI

9. MIHTPOHBI BCTPEYHAIOTCS B TEHAX

1) TonpKO 3yKapuoT apxebakTepuil

2) 5yKapHuoT U DyOaKTepHid

3) aybakTepuii u apxedbakTepuit

4) apxebaKTepuil U 3yKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKUNX BEIIECTB B KJIETKE [TPOUCXOIAT
1) obpazoBanuem mosiekysn ATD

2) ¢ OCBOOOXKICHUEM YHEPTUH

3) pacierieHueM BEIIeCTB

4) UCTIONIb30BAaHUEM YHEPTUU

11. U3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOI KHUCJIOThI B COEJJMHEHUU C BEJIKAMMU
COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xnmoporuiact

12. JOYEPHUE XPOMATHUIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMU XPOMOCOMAMUN
ITOCIJIE

1) cnapuBaHHS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMU MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMaMHU

3) pasneneHus COeTUHSIONICH X IIEHTPOMEPHI

4) BBICTpanuBaHUS XPOMOCOM B DKBATOPUATHHON TUIOCKOCTH KJIETKH

13. TEHETUYECKUI KOJI — OTO:

1) HaOop KJIETOYHBIX TCHOB

2) HYKJICOTHTHASI TIOCJICI0BATEIbHOCTh F'eHA

3) reHeTHuecKast IKCIIPECCHSI

4) cucteMa 3arucH TeHeTUIEeCKO HH(opMaIun

14. B KAKUX U3 ITEPEUYUCJIEHHBIX OPT AHEJIJI CAMA ST BBICOKA ST KOHITEHTPAIIUS Ca?*
1) siape

2) MUTOXOHJIPHUSIX

3) nurormiazme

4) anmapare "oyibpxu

15. KAKME U3 INEPEYNCJIEHHBIX HUKE CTPYKTYP KJIETKM HE UMEIOT MEMBPAHbBI
1) nu30coMBI

2) XJIOPOTLIACTHI

3) sApBIIIKH

4) anmapar I'osbxu



9Taj0HbI OTBETOB

Ne 3amanus

OTBET

B 3anmanusx 16-25 BbpIOepUTE HECKOJIIBKO NPABWIBHBIX OTBETOB WJIM YCTAaHOBUTE COOTBETCTBUE WIIU
H0CJIEI0BATENbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE ITOCJIEJOBATEJIBHOCTbD OTAIIOB
BO3JIEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycuneHue BIMSHUS HA TIPUPOJLYy C KOPEHHBIM MpeoOpa3zoBaHUEM YaCTH SKOCUCTEM;

2) I3MEHEHHE KOCUCTEM Yepe3 MacTh0y CKOTa, yCKOPEHHE POCTa TPAB IyTEM WX BEDKUTAHUSA U T. 11.;

3) rmobanbHOE U3MEHEHHUE BCEX IKOJIOTMUECKUX KOMIIOHEHTOB B 1I€JIOM B CBSI3U C HEOTPAaHUYEHHOM
MHTEHCU(UKAINEH X035HCTBA;

4) cBepXUHTEHCUBHAsl 0XOTa 0€3 Pe3KOr0 M3MEHEHUS YKOCUCTEM B TIEPUOJI CTAHOBIICHUS YETIOBEUECTBA;
5) BO3ACHCTBHE JTIO/ICH HAa OrOCc(hepy JIHIIb KaK OOBIYHBIX OMOJIOTUYECKUX BHJIOB.

17. BBIBEPUTE ITPOLIECCHI, ITIPOTEKAIOIIUE B ITIPO®A3E ITEPBOI'O JJEJIEHMI MEHO3A
1) oOMeH yyacTKkaMu XpOMOCOM

2) nabop xpomocoM u uucio monekyn JJHK B kietke — 4n4c

3) neneHue HEHTPOMEP XPOMOCOM

4) popmupoBaHme BepeTeHa JICICHUS

5) BBICTpauBaHHE XPOMOCOM TI0 KBATOPY KJIETKH

18. KAKUE ITPOLIECCBI [TPOUCXOJAT B KIIETKE B [TIEPUOJ MHTEP®A3BI?

1) cnupanu3zanus XpoMocoM

2) peaymnukanus mosaexya JJHK

3) pacTBOpeHuUe A1epHON 000I0UKH

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunre3 uPHK B sape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJA B BUOCOEPE MOT'YT OCYIIECTBJIATHCA
CJIEAYIOUIUM IIYTEM:

1) yriexkucinelii ra3 BeiensieTcs B atMocdepy B mpoiiecce POTOCHHTE3a B THEBHOE BpEMsi, @ B HOYHOE BpeMs
€r0 YacTh MOTJIOIIAETCS PACTEHUSIMU U3 CPEIbI;

2) yIJIeKUCIbIH ra3 norjomuaercs u3 arMmocdepsl B npoiiecce HOTOCHHTE3a B JHEBHOE BPEMs, @ B HOUHOE
BpEMsI €T0 YacTh BBIJICISECTCS] PACTCHUSIMH B CPELLY;

3) yraekucislii ra3 armocepsl moriouaercs B npouecce GOTOCHHTE3a ¢ 00pa30BaHUEM OPraHUYECKUX
BEIIIECTB, a C THOCIHIO PACTEHUH M KHUBOTHBIX MTPOUCXOIUT OKUCIICHUE OPTaHUIECKHUX BEIIECTB C
BBIJICTICHHEM YTIIEKUCIIOTO Ta3a;

4) yriaeKkucIblii ra3 aTMocdepsl moryionaercs B mpoiecce GOTOCHHTE3a, a TIPU IbIXaHUH BbIJICISCTCS B
aTMocdepy;

5) yrnekucielii ra3 armocdepsl MoTIoniaeTcs B mpomecce (GOTOCHHTE3a, a IPH CKUTAHUNA OPTaHUIECKUX
BEIIIECTB BBIZCISAETCA B aTMOCheEpYy.

20. YKAXUTE INOCIEAOBATEJIBHOCTbH ®A3 OITJIOAOTBOPEHNM .

1) cnusiHue rameT, WM CUHTaMun

2) IMCTAaHTHOE B3aMMOJICHCTBHE U COTMKCHUE TaMeT

3) KOHTaKTHOE B3aMMOJICHCTBHE raMeT U aKTUBALIUS SHIIEKICTKH

21. YCTAHOBUTE ITOCJEJOBATEJILHOCTh CTAJIMI UHJIMBUIY AJIBHOI'O PASBUTU S
YEJIOBEKA, HAUNHAA OT 3UT'OTHI.

1) bopmupoBaHue YeTHIpEXKaMEPHOTO ceparia

2) obpazoBaHue 6J1aCTOMEPOB



3) dbopmupoBaHUEe HEPBHOU CHUCTEMBI

4) hopmupoBaHUE ME30ePMBI

5) oOpa3oBaHue IBYXCIOWHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIUU ITJIASMATUYECKOM MEMEPAHBI
1) obecnieunBaeT MOCTYIUICHHE B KJIETKY MOHOB M MEJIKUX MOJIEKYJI

2) obecrieunBacT MepeIBIKEHUE BEIIESCTB B KIETKE

3) OTrpaHUYMBAET LIUTOIIA3MY OT OKPYKAIOIIEH CpeJibl

4) y4aCTBYET B MOTJIOIICHUN BEILIECTB KIETKOM

5) mpuaaeT KJIeTKe KECTKYI0 popmy

6) cny>xut Marpuueit s cuaresa uPHK

23. BBIBEPUTE JIBA [TPU3HAKA HE INOAXOJAILIUE JJIA OITMCAHUSA TPAHCKPUIILNUN Y
OYKAPUOT

1) oOpa3oBaHue MOMMHYKICOTUIHON [IEITH

2) COeANHSIOTCS] HYKJICOTHIbI, COACPKAIIHIE 1€30KCUPHO03Y

3) matpuuei ciyxut monekyna JJHK

4) NpoucxoauT B siipe

5) ynBoenue monekyisl JJTHK

24. YCTAHOBUTE ITOCJIIEAOBATEJIbHOCTB ITPOLHECCOB 5SMBPUOHAJIbBHOI'O PA3SBUTU A
[TO3BOHOYHbBIX X XNBOTHBIX:

1) 3akiyiajKa 3a4aTOYHBIX OPraHOB 3apOAbIIIA

2) HampaBIlIEHHBIE MTEPEMEIECHUS KIETOK U uX auddepeHnpoBKa

3) pa3BuUTHE HEPBHOMU IMJIACTUHKH

4) causiHUe SIMIIEKIIETKH U CIIEPMaTO301 ]1a M 00pa30BaHKUE 3UTOThHI

5) bopmupoBaHre MHOTOKIIETOYHOT'O OJHOCIONHOTO 3apO/IbIIIa

25. YIIOPAAOUYUTE UCKOITAEMBIE ®OPMbI UEJIOBEKA 11O BPEMEHU CYIIECTBOBAHNA,
HAUUHAS C CAMOI JIPEBHEI ®OPMBI:

1) YenoBek ymenblii

2) KpomaHbOHIIBI

3) Heanneptanblisl

4) YenoBek psIMOXO SN

5) ABcTpanonuTex

ITaJIOHbI OTBETOB

No 3agaHUs 16 17 18 19 20 21 22 23 24 25

orBer |954,213| 14| 245(345| 231 |25431| 134 25|4,5,23,1(51,4,3,2

B 3anganusx 26-30 pemure 3agauu:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka I[BETKOB OyJIET y pacTeHUN ropoxa, MoJTy4eHHbIX
OT CaMOOIIBIJICHUS TOMO3UTOTHBIX POAMTENBCKUX (DOPM C KPACHBIMU M C OEJIBIMU IIBETKAMH, a TAKXKE OT
UX CKpelIMBaHus Mex Iy co00ii.0

Pemenne. O6e poaurenasckue GopMbl FOMO3UTOTHBI, TOITOMY 3allUCh CKPEIIMBAHUM OyIeT clelyroIei:

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

— OT MEePEKPECTHOro onbuieHUs: P: AA X aa.

['omo3urotHsie GOpMBI JAIOT €IWHCTBEHHBIM THI TaMeT, U MO3TOMY MpPHU UX CIUSHUHM OyJeT MOIy4eH
enuHcTBeHHbIN T TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Oteer. 1. KpacHOIBETKOBBIC TOMO3UTOTHBIE PACTCHHS JAOT TOJBKO (POPMBI C KPaCHBIMH IIBETKAMH. 2.
Bce noromku pactenuii ¢ 6enpIMu [IBETKaMu OyIyT O€JIO0IBETKOBBIMH (OHM BCETJja TOMO3UTOTHBI). 3. Bee
pacTeHHs OT CKpEUIMBAaHUS  KPACHOIBETKOBBIX TOMO3UTOTHBIX C  O€JOLBETKOBHIMU  OyayT



KpPacCHOLIBETKOBBIMU (JIOMUHAHTHBII ()EHOTHUI), HO FTETEPO3UTOTHBIMHU 10 TEHOTHUITY.

3ananmue 27. 3agaua Ne 2. Ha peGenka c I rpynmoii KpoBu B pojioMe MPETSHAYIOT JIBE POJAUTEILCKUE TapHhI:
— 1 mapa: marts ¢ I, oren ¢ IV rpynnoii kposu;

— 2 mapa: mats co 11, oren ¢ III rpynmnoit kpoBu.

Kakoii mape npunaanexxut pedeHok?

Pemenue. Pebenok c I rp. kpoBu mo redorumy — [°I°. Takoe coderanue aieneii BO3SMOKHO TOJIBKO B
cilydae, eClid TaMeThl M OTLa, U MaTepu OyayT coxepxkath amienu 1°. CiaenoBarenbHO, 3Ta KOMOUHAIHS
TE€HOB MOTJIa OCYILIECTBUTHCS TOJBKO IPU 3a4aTHH peOeHKa B ciyuyae BTOPOU Maphl, KOTJa MaTh U OTell
TETEPO3UTOThL. 3aMUILIEM CXEMY CKPELIUBAHUA:

P:TATI° @xIBI°J; GQ: 0,51 A +0,51° GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBUIHO, UTO TEpBasi CYMpYKeCKas rapa MpeTeH0BaTh Ha ATOTO PeOCHKAa HE MOXKET, T. K. Y HEe MOTYT
ObITh ety TonbKo co Il u Il rpynnamu kpoBwu:

P:I°1° @ x IATBJ; F1: 50% IA I° u 50%IB 1° (y nereii Il u 11l rp. kpoBu cooTB.).

OtBeT. PeOGeHOK MPUHAITICKUT BTOPOIl Mape Cympyros..

3aganue 28. 3agaua Ne 3. Onpenenure cpeqHuil pa3Mep JUCTOYKOB y O€I0ro KieBepa, MoJIyu4eHHOTO OT
CKpEIIUBAHUS TETOPO3UTOTHBIX PACTCHHA ¢ JiucToukamu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OmnpenensieM TeHOTHUIBI U 3aIIUChIBAEM CKPEIIUBAHUE:

P: V ba v x V by v; omnpenensem ramersr: GQ: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nomydaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OtBet. [lomydeno 4 tuma (EHOTHIIOB W TCHOTHUIIOB B PAaBHBIX COOTHOIICHUSX. V3 HUX UIsI TIEPBOTO
OyZIeT xapakTepHa CBEpXJOMUHAHTHOCTD (CpeaHHiA pa3Mep JTUCTOYKOB 18 MM).

3aganue 29. 3agaua Ne 4. Ilpoanamusupyiite XapakTep I€peJayd pPELECCUBHOTO, YacTHYHO
CLIETUIEHHOTO C 10JIOM, HAaCJEeICTBEHHOT0 3a00JI€BaHMsl OT MaTepu K OTOMKaM.

Pemenne. P:9X aX a 3X AY A Gonbna F1: QX AXad XaY AF2:9X AX a; QX aXa ;4 XAY A;
dX aY A 6onpHa

OrtBet. bosie3np nepenaercs OT MaTEPU Yepe3 JETEN U MPOSIBIIAETCS TOJIBKO Y BHYYEK.

3aganue 30. 13 snemeHTOB cooOiiecTBa (MoJeBKa, 3€PHO 37aKOB, (PHIIMH, XOPEK) COCTaBHTE MHUILEBYIO
1IEMb ¥ Ha OCHOBAHHMHM TIPaBUJIa YKOJOTUYECKON MUPAMUJIBI OMIPENEITUTE, CKOJIBKO HYKHO 3€pHA, YTOOBI B
Jiecy BBIPOC OAMH (PHIIMH Maccou 2,5 K.

Otsert:
3epHO 371aKOB MEmis-moneBka Xopek ®unuH
2500 kr 250 xr 25 kr 2,5 xr

B wutoroBoii paborte mpeicTaBiIeHbl 33aJaHMs, OTHOCSIIMECS K TPEM YPOBHSIM CIIOXKHOCTHU: “‘HU3KHN”,
“cpenHMil”, “BBICOKMI’. B 3aBUCMMOCTH OT THIIa U TPYAHOCTH 3aJaHUS €0 BBIIIOJHEHHE OLICHUBAECTCS
pa3HBIM YUCIIOM 0auIoB. BhINONHEHHE KaXKA0T0 3alaHUs “HU3KOTr0” YPOBHSI CIOKHOCTU OlLleHHBaeTcs 1
OayutomM. 3a BBIMIOJHEHUWE 3alaHUM “‘CPeTHETO” YPOBHS CIIOKHOCTH B 3aBUCHUMOCTH OT TIOJIHOTHI U
NPaBUIBHOCTH OTBETA MPHCBAUBAETCS 10 2 GalIOB.

K 3amannro “BBICOKOTO” YpOBHS CIIOXKHOCTH OTHOCHUTCS PEIICHHE CUTYAIllMOHHBIX 3a7a4. 3a BBIIOJHEHHE
3a/laHuil “BBICOKOT0” YPOBHS B 3aBUCHUMOCTH OT IIOJHOTHI M MPAaBUJIBHOCTH OTBETA IIPUCBAUBAETCS 10 3-X
0asu1oB.

3aganus “HU3KOro” W “‘CpeHero” ypoOBHEH CII0KHOCTU MPOBEPSIOTCS aBTOMaTtuuecku. OTBETHI HA 3a1aHUs
“BBICOKOT0” YPOBHSI IPOBEPAIOTCS B PYUHOM PEKUME.

Pacnpenenenue 3aganuii o YpOBHSM CIIOKHOCTH MPEJICTABICHO B CleAyIoIel Tabiuie:



POBeHb CJI0KHOC| baju  pueHTHOe coaepxka) Tun Bonpocos
3a/IaHus 3a/laHui
Huzknii 1 50% AHKS C BLIOOPOM OJTHOTO TPABHIIBHOTO OTBETA
Cpennuit 2 33% DYKECTBEHHBIN BBHIOOD;
POCHI Ha YIOPSIIOUYNBAHKE WIIH YCTAHOBIICHHE
MUTBHOU TOCIIeIOBATEIbHOCTH
Bricokuit 3 17 % A4, TTPEyCMaTPUBAIOIINE PA3BEPHYTHIN OTBET

Kputepun onieHrBaHNs HTOTOBOW MUCbMEHHOU padOTHI:

Ounenka IIpoueHT BBINOJHEHHUS
“OTIAMYHO” 85-100%
“xoporro” 70-84%

“yIIOBJICTBOPUTEIHHO” 50-69%
“HEyI0BJIETBOPUTEIIBHO™ MeHnee 49%




