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1. IMacmopT OLEHOYHBIX CPEACTB MO AUCHUILINHE «bHosorHum»

OrneHouHble CpeacTBa 1O OWONOTHMH TIPEAHA3HAYCHBI [JI1 TPOBEICHUS
TEKYIIET0, pyOeKHOTO (TEeMAaTUYECKOT0) KOHTPOJISI M POMEKYTOUYHOHN aTTeCTallun
10 AUCIUILIINHE.

KoHTpoms ®  omeHka  pe3yabTaToB  OOY4YEHHS  OCYIIECTBIISETCS
npenojaBaresieM B IpPoIecCe MPOBEACHUS  NPAKTUYECKUX  3aHATHUM U
Ja00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBHITIOJTHEHHUS OOYYaIOIIUMUCS
WHUBUYAIbHBIX 3aJaHUM, MPOEKTOB, HCCIeNOoBaHUN. PesynbTathl 00ydeHUSs
OTIPEJIEIISIIOT, YTO O0y4aromuecs MOJDKHBI 3HATh, MIOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCITUTUINHBI.

Jnst popMupoBaHusi, KOHTPOJIA U OLIEHKH PE3yJIbTATOB OCBOCHUS Yy4eOHOM
JTVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIIEHOYHBIX MEPOIPUATUM, MPEICTABISIONIAS
co00Ol KOMIUJIEKC YYEeOHBIX MEPOIPUSTUH, COTJACOBAaHHBIX C PE3yJbTaTaMU
oOyuenus u chopmynupoBaHHeix ¢ ydetom @OI'OC COO (mpeamerHbie
pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

CucreMa OLEHOYHBIX MEPONPUSTUN, CHPOCKTUPOBAHHAS MO JUCIMUIUIMHE
«buonorusy, mpeacTaBlieHa B MacoOpTe OLIEHOYHBIX CpeacTB (Tabnuma 1).



Tabmuna 1

[TactiopT OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE «buosorusy»

Pa3zgen 1

Kierka — cTpyKTypHO-GpYHKIMOHAIbHAS eUHULA 'KUBOI0

Pe3yabTaTnl 00yyeHus

XapakTepu30BaTh CTPYKTYPHO-(PYHKIIMOHATIBHYIO OPraHU3alUIO KJIETKA HAa OCHOBE HAOIIOACHHUS

OuenovyHoe MmeponpusiTue
pPYOexHOro (TeMaTH4€eCKOro)

KontponbHas padora “MoieKkyspHbIil ypOBEHb OpraHU3alUH KUBOTO”

KOHTPOJIA
Tema Pe3yabTaThl 00y4eHuUs1 10 TeMaM Onenodnoe MepoNpusTH TEKyMEro OueHovHbIe cpeacTBa
KOHTPOJIA
Tema 1.1 OmnuceiBaTh METOIEI UCCIENOBAHUA Ha | 1. 3amojiHeHne TaOIUIBI C OIMMCAHUEM 1. TaOnuupl ¢ OIMCaHUEM METOIOB
buonorusa xak MOJIEKYJIIPHOM U KJIETOUHOM YpOBHE METOJ0B MUKPOCKOITUPOBAHMS C X MHUKPOCKOIIUPOBAHUSA C UX
HayKa IOCTOMHCTBAMU U HELOCTATKaAMH JIOCTOMHCTBAMU U HEJTOCTATKAMU
O6mas 2. 3anonHenue Tabnuiel «Bkinag yaensix B | 2. Tabnuna «Bkmaj yueHbIX B
XapaKTEePUCTHKA pa3BuUTHE OMOJIOTUM pa3BUTHE OMOJIOTUM
JKU3HA
XapakTepu3oBaTh YPOBHU KUBOU 3anoixHeHne CPaBHUTENHbHON TaOIUIIbI CpaBHuTenbHas TabIuUIla CXO/ICTBA U
MaTepuu CXOJICTBA U Pa3IUYMil )KMBOTO M HE )KUBOTO | PA3JTMYUM )KUBOTO U HE KUBOTO
OnuceiBaTh METOABI HCCIIEIOBAHNS Ha
MOJICKYJISPHOM U KJIETOUHOM ypOBHE
Tema 1.2 Paznuyate cyniecTBeHHbIE TPU3HAKHU 1. OueHnnBaeMast IMCKYCCHS IO BOITpOcCaM 1. Ilepedyenp BOPOCOB K OLIEHUBAEMOM
CtpyKTypHO- CTPOEHHUS KJIETOK OPraHU3MOB Pa3HbIX | JIEKIUU JTUCKYCCUU
(GyHKIIMOHAJIbHA | HAPCTB XKUBOM MPUPOIBI 2. Pa3paboTka MeHTalIbHOM KapThl MO 2. MeHTanpHas KapTa 1no

s OpraHu3anu-d
KJICTOK

[TpoBoUTH HAOMIOIEHUE KIETOUHBIX
CTPYKTYpP Y MX U3MEHEHUH C IOMOIIBIO
MHUKPOCKOIIa

KJIacCU()MKALIMU KJIETOK U UX CTPOCHUIO Ha
MIPO- ¥ SYKapUOTHYECKUX U I10 IapCTBaM B
MHUHHU TPYIIAax

KJ1accu(UKALMK KJIETOK U MX
CTPOEHHIO Ha MPO- U 3YKapHOTUUECKUX
¥ 110 IIapCTBaM B MHHHM TIpyIIax




3. BrimonHeHue U 3amuTa 1a00paTOpHBIX
pabor:

«CTpoeHue KIETKH (pacTeHusl, 5)KUBOTHBIE,
rpuOBbl) M KJIETOYHBIC BKIIOYEHUS (Kpaxmat,
KapOTUHOUIBI, XJIOPOTLIIACTHI,
XPOMOILIACTBI)»,

«[IpoHnIIaeMocTh MEeMOpPAHHI (IJIA3MOJIU3,
JIETIIIa3MOJIH3 )»

3. Otuersl o nabopaTOpHBIM paboTam

Tema 1.3 Paznuyatk cyniecTBeHHbIE IPU3HAKU 1. dpoHTaNBHBIN OMpoC 1. IlepedyeHs BONPOCOB K
CrtpyKTypHO- CTPOEHMS KJIIETOK OpraHu3MoB pa3HbiX | 2. Pazpabotka rioccapus (bpoHTaTBEHOMY OIIPOCY
(GYHKIIMOHATBH | HAPCTB KUBOM MPUPOIBI 3. Pewienue 3aau Ha onpeeneHue 2. I'noccapuii ¢ onpeaeneHHbIM

bI¢ (DaKTOPBI Ornpenenars nocaea0BaTeIbHOCTh MOCIEA0BATEIbHOCTH HYKJICOTUOB MEPEYHEM TEPMHUHOB
HacneacTBeHHOC | HykineotuoB JIHK n PHK 3. 3amauu Ha onpeeeHUue

™ MOCIEA0BATEIbHOCTH HYKJIEOTHUIOB
Tema 1.4 OnuceiBaTh OCHOBHBIE 1. ®poHTaNBHBIN ONPOC 1. [IepeyeHr BOIpoOCOB K

OOMeH BEIIECTB
U TIpeBpalieHue

JHEPTeTHYCCKHE U TUTACTUICCKHE
MIPOLIECCHI KIIETKH (0OMEH BEIIECTB,

2. 3anoyiHeHNE CPaBHUTEIBHON TaOJIMIIBI
XapaKTePUCTHK TUIIOB 0OMEHa BEIIECTB

(pOHTAIILHOMY OIIPOCY
2. CpaBHuUTeNbHAS TaOIUIA

SHEPTHH B XeMO-, JOTOCHHTE3) XapaKTepUCTHK TUIIOB 0OMEeHa
KIIETKE BELIECTB

Tema 1.5 XapakTepHu30BaTh KU3HEHHBIN LIUKII 1. O6cyxaeHne o Borpocam JeKIUH 1. Ilepeuens BOonpocoB isl
JKu3HeHHbIN KJIETKH 2. Pa3paboTka 1eHTbl BpEMEHU KU3HEHHOTO | 00CYXKIeHUs

UK KJIIETKH.
Muro3. Meiio3

IIUKJIA

2. Jlenra BPEMCHH KU3HCHHOI'O TUKJIa

Pa3zpen 2

Crpoenue u pyHKIIUM OpPraHU3Ma

Pe3yabTaThl 00yyeHus

HpOFHO3I/IpOBaTI) BO3HHMKHOBCHHE ITPU3HAKOB B X01€ MHAWBUAYAJIBHOT'O pa3BUTUA U

PAa3MHOXKCHUA OPraHU3MOB




OueHouHoe MeponipusiTHe Py0e:KHOT0 (TeMATHYECKOI0)

Kontponbnas padota “Ctpoenue u pyHKIIUU opraHuzma’

KOHTPOJIA
Tema Pe3ysabTarnl 00y4eHus 0 TeMaM Ouenounoe MeponpusITHs TeKyIIero OueHo4YHbIE CpecTBA
KOHTPOJISA
OnuceiBaTh CTpoeHUE U B3aUMOCBA3b | 1. OnieHnBaeMas JUCKyCCHs 1. Ilepeuens BOpoCoOB K
94acTeil MHOTOKJIETOYHOTO opranu3mMa | 2. Pa3paboTka MEHTaJIbHOW KapThl TKaHEH, OLICHUBAEMOM JUCKYCCUU
OpraHoB U CUCTEM OpraHOB OPraHU3MOB 2. MeHTanpHas KapTa TKaHEeH,
Tema 2.1 (pacTeHust, ’)KUBOTHbIE, YEJIOBEK) C KPAaTKOU OpraHOB ¥ CUCTEM OpPraHOB
Crpoenue XapaKTePUCTUKON UX (PYHKLIUI OpPraHu3MOB (PacTEHMsI, )KUBOTHBIE,
opraHusma 3. [loaroroBka u NpeaCTaBIE€HNUE YCTHBIX YeJIOBEK) C KPaTKOU
COOOLIEHUH C Mpe3eHTanueil (MMMYHHTET, XapaKTePUCTUKON UX (PYHKLUI
MH(pEKIMOHHbIE 3a00JI€BaHNs, HUJIEMUH, 3. Ilpe3enTanus u ycTHoe
BaKIMHAIINS) COOO0IIIEHNE COTJIACHO MEPEYHIO TeEM
Tema 2.2 XapakTepHu30BaTh CIOCOOBI 1. ®poHTaNBHBII OIIPOC 1. Ilepeuens BOnpocoB K
Dopmbl Pa3MHOXEHUS 2. 3anonHeHue TabJIUIIbI C KPaTKOM (GpOHTATILHOMY OITPOCY
Pa3MHOXKEHHUS XapaKTepUCTUKON U TpUMepaMu Gopm 2. Tabnuua ¢ KpaTkon
OpPraHHU3MOB Pa3MHOKEHUS OpPTraHU3MOB XapaKTepUCTUKON U TpUMEpaMH
(GbopM pa3sMHOXKEHHS OPraHU3MOB
Tema 2.3 OnuceIBaTh CTAIUU OHTOTCHE3A 1. Pa3zpaboTka JIEHTBI BpEMEHU C 1. JIenTa BpeMeHH C
Ontorenes KUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKOM 3TarloB OHTOI'€HE3a XapaKTEpUCTUKOM 3TanoB
KUBOTHBIX U OTJIEIbHON TPYMIOHN )KMBOTHBIX U U€IOBEKa OHTOT'€HE3a OT/AEIbHON IpyNIon
4eJI0BEKa 10 MUKPOTpYIIaM KUBOTHBIX U YEJIOBEKA TI0
OHrorenes 2. Tect/ompoc MHKPOTPYIIIIaM
pacTeHui 2. Bonpocsr! i Tecta/Ilepeuens

BOITPOCOB K OIPOCY




OnucelBaTh CTAAUM OHTOTEHE3A
pacTeHUi pa3HbIX OTCIIOB

CocraBiieHne )KM3HEHHBIX LIUKJIOB PACTEHUI
1o oT/AenaM (MOXOBUIHBIC, XBOIIEBHUIHEIE,
[IaIIOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

CxeMBbl JKU3HEHHBIX IIUKJIOB
pacTeHui 1o otenaam (MOXOBUIHBIC,
XBOILIEBUIHBIE,
MaropOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

Tema 2.4
3aKOHOMEPHOCT
Y HACJICI0BAHMS

OnuceIBaTh 3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH U U3MEHUUBOCTH
Onpenensitb BEpOSITHOCTh
BO3HUKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB TIPY MOHO-, [T -,
MOJUTUOPUAHOM U aHATTU3UPYIOILEM
CKpEUIMBaHUU

1. ®poHTaNIBHBII O0IIpOC

2. Tect no Bormpocam JeKIUH

3. Pemienue 3a1a4 Ha onpeaeacHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-, /-,
HOJUTUOPUIHOM U aHATTU3UPYIOILEM
CKpEIINBAHUU, COCTABJICHUE T€HOTUITNYECKUX
CXEM CKpeLIMBaHUs

1. Ilepeuenp BOnpocoB Kk
(bpoHTaIBLHOMY OIIPOCY

2. Bompocsl j1st Tecta

3. 3aauu Ha onpeeIeHue
BEPOATHOCTH BOSHUKHOBEHMUSI
HACJIE/ICTBEHHBIX [TPU3HAKOB IpU
MOHO-, TU-, IOJINTUOPUIHOM U
aHAJIM3UPYIOIIEM CKPELIMBAHU,
COCTaBJICHUE T€HOTUITNYECKUX CXEM
CKpEeLIMBaHUs

Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsr u1s Tecta
CuenneHHoe HACJIEJICTBEHHOCTU U U3MEHUYMBOCTH 2. Pa3pabotka rioccapus 2. I'noccapuii, ¢ onpeaeneHHbIM
HacJeI0BaHue OrnpenensaTs BEpOATHOCTh 3. Pemenue 3aau Ha onpeencHue MepeYHeM TEPMUHOB
MIPU3HAKOB BO3HUKHOBEHMS HACIEICTBEHHBIX BEPOSITHOCTH BO3HUKHOBEHUS 3. 3agauu Ha onpeneIeHue
MIPU3HAKOB TIPH CIIETUIEHHOM HACJIEJICTBEHHBIX MTPU3HAKOB MPH BEPOSITHOCTH BO3HUKHOBEHUS
HaclieIOBaHU U CLICTUICHHOM HacJIeJIOBaHUH, COCTaBJICHUE HACJIEICTBEHHBIX TPU3HAKOB MPHU
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUs CIICTIJICHHOM HacJIeJ0BaHUH,
COCTaBJICHHE TEHOTUITUYECKUX CXEM
CKpEITUBaHUS
Tema 2.6 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 151 Tecta
3aKOHOMEPHOCT | HACJEICTBEHHOCTU U U3MEHYMBOCTH 2. Pemienue 3a7a4 Ha onpeieJieHUue TUIa 2. 3agauu Ha onpeeNieHUE TUIa

1 U3MEHYUBOCTHU

Ornpenenars TUI MyTalluy IIpU
repeaade HacIeACTBEHHBIX IPU3HAKOB

MyTallly IpH Nepeiade HacaeICTBEHHBIX
IIPU3HAKOB, COCTaBICHUE TEHOTUITNYECKHUX
CXEM CKpelMBaHusl (110 TpyInam)

MyTaluu IIpHU Ieperaye
HACJIEICTBEHHBIX [TPU3HAKOB,
COCTABJICHUE T€HOTUITNYECKHUX CXEM




CKpeIlMBaHus (110 rpymam)

Pa3zpgen 3

Teopus 3BoJIIOINHA

Pe3yabTaT 00y4yeHus

ApryMeHTHpOBaTh HEOOXOIUMOCTh COXPAHEHUSI MHOTOO0pa3Hsl OPraHU3MOB C IIEITBI0 OEPEeKHOTO
OTHOILIECHMS K OKPY’KaloLlel cpeze

OuenovyHoe MmeponpusiTue
PYyOexHOro (TeMaTH4ecKoro)
KOHTPOJIA

KonTponbnas pabota “TeopeTndeckue acreKThl IBOJIIOLNN KU3HU Ha 3emiie”

Tema PesynbTaTsl 00yyeHus 1mo OuneHoyHOE MEPONIPUATHA TEKYIIEro Ouenounbie cpencTsa
TeMaM KOHTPOJIsA
Tema 3.1 XapakTepru30BaTh NPeANoCbUIKY | 1. DpOHTANBHBIN ONPOC 1. Ilepeuens BOnpocoB K
Uctopus Y JIBHXKYIIIAE CHUIIBI 2. Pa3zpaboTka JICHTBl BpEMEHU (pOHTAIILHOMY OIIPOCY
3BOJIIOLIUOHHOTO BO3HUKHOBEHUSI MHOTOOOpa3usi | pa3BUTHUS 3BOIOLIMOHHOTO YUEHUS 2. JleHnTa BpeMEHM pa3BUTHS
yueHus BUJIOB SBOJIFOLIHOHHOTO yYEHUs
MukposBonronus
XapakTepr30BaTh Npeanocbulku | 1. OpoHTaNBHBIN ONpOC 1. Ilepeuens BOIpoOCOB K
Y IBHDKYILAE CHIIBI 2. CocraBieHue rioccapus (bpoHTaTBHOMY OIIPOCY
BO3HUKHOBEHHSI MHOTOOOPa3us 2. I'moccapuii ¢ onpeaeneHHbIM
BUJIOB [IEpEYHEM TEPMHUHOB
Tema 3.2 XapakTepr3oBaTh Npearnocbuik | 1. OneHnBaemMast JUCKYCCHs 1. Ilepeuenr BOIpOCOB K
Maxkpo3Boronus U IBMDKYILAE CUIIBI 2. Pa3zpaboTka rioccapusi TEpMHHOB OLICHUBAEMOH JUCKYCCUHU
Bo3HukHOBEHUE BO3HUKHOBEHHSI MHOTOOOPa3us 2. I'moccapuii ¢ onpeaeneHHbIM




Y pa3BUTHE
JKA3HU Ha 3emie

BHUJIOB

[IEpEYHEM TEPMHUHOB

XapakTepru30BaTh MPEINOCHUIKI
U JIBUXKYILIAE CUITBI
BO3HUKHOBEHHUS MHOT000pa3us
BUJIOB

1. ®poHTaNbHBIA ONpoc
2. IloaroroBka u mpeJiCTaBICHUE

YCTHOI'O COO6H_IeHI/I$[ H JICHTBI BPpEMCHU
BO3HUKHOBCHUA U PA3BUTHA JKUBOTHOI'O

H PaCTUTCIIBHOI'O MHUpPa

1. Ilepedyens BONPOCOB K
(GpOHTATBHOMY OTIPOCY

2. JlenTta BpeMeHU
BO3HUKHOBCHUS U PA3BUTHS
KUBOTHOTO M PACTUTEIHHOTO
MHUpa U YCTHOE COOOLIEHHE

Tema 3.3 XapakTepu3oBaTh NPeanocbuiku | 1. poHTaIbHBINA OIIPOC 1. Ilepedyens BONPOCOB K
[Ipoucxoxaenue U IBIOKYILHE CHIIBI 2. Pa3paboTka JIeHT BpeMEHU U (bpoHTaTBEHOMY OIIPOCY
YenoBeKa — BO3HHUKHOBEHHUS MHOTOOOpa3usi | MEHTaJbHBIX KapT Ha BHIOOD: 2. JleHTa BpeMEHH WU
AHTPOIIOT€HES BHJIOB “OBOJIOIMS COBPEMEHHOIO YEJIOBEKa™”, | MEHTalbHAas KapTa Ha BHIOOpP U3

“Bpems U yTH paccesieHus YeloBeKa nepeyHs

o mianere”’, “Bnmsaue

reorpaduueckoii cpebl Ha

Mop(hooruo 1 GU3NOJIOTHIO

yenoBeka”, “HUenoBedyeckue pacel”,

o0cyxIeHne
Paznen 4 IKOJIOTHSA

Pe3yabraT 00yuenus

ApryMeHTHpPOBaTh HEOOXOAUMOCTH COXPaHEHUSI MHOT000pa3usi OPraHU3MOB C LIEJIbI0 OEPEKHOTO
OTHOIIEHUS K OKPYXKAIOIIEH cpelie

OueHnouyHoe meponpusitue
PYOe:KHOro (TeMaTH4YeCKOro)
KOHTPOJIS

Kontponbras padota “TeopeTrndeckue aceKThl IKOJIOTHN




Oueno'lnoe MEPONPUATHUSA TEKYLIET0

Tema Pe3ysabTarsl 00y4yeHusi o TeMaM OueHo4YHbIE CpPeACcTBA
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBSI3b MEKIY TecT no skonoruueckum dakropam u cpeaam | Bompockr mis Tecta
DKOJIOrH4ecKue OpPraHU3MOM U CPEAOH ero JKU3HU OPraHU3MOB

(bakTOphI U CpeIbl
KU3HU

oOurTanusg

Tema 4.2 OnuceIBaTh CBSI3b MEKIY 1. CocraBieHue cxeM KpyroBopota BemecTB, | 1. CxeMbl KpyroBopoTa BELECTB,
[omymsiuus, OpraHU3MOM U CPeloil ero UCIIOJIb3YSl MaTepUallbl JIEKIIUU UCIIOJIb3YSl MaTepUalIbl JIEKIIUU
coo0111eCcTBa, oOuTaHus 2. Pemenne npakTUKO-OPUEHTHPOBAHHBIX 2. [IpakTHKO-OPHEHTUPOBAHHBIE
9KOCHCTEMBI YcTaHaBnuBaTh CBA3b CTPYKTYPBl U | paCUETHBIX 3aJJaHUI 110 IEPEHOCY BEIIECTBA U | PACUETHBIE 3aJjaHUsI 110 TIEPEHOCY
CBOICTB 9KOCUCTEM SHEPrUH B 3KOCUCTEMAX C COCTaBJICHHE BEIIECTBA U HYHEPTUU B IKOCHUCTEMAX
TpopUIECKUX LENei 1 MupamMul OMOMACcChl M | C COCTABJICHHUE TPOPHUECKUX IeTIeH
SHEPTUU U paMu]] OMoMacchl U SHEPTUU
Tema 4.3 OnuceIBaTh CBA3b MEKIY 1. OuenuBaemas 1ucKyccus 1. Ilepeuens BOpoCoOB K
buocdepa - OpPTaHU3MOM U CPEION ero 2. Tect OIICHUBAEMOM JUCKYCCUU
rino0anbHas oOuTaHus 3. PemnieHne npakTUKO-OPUEHTHPOBAHHBIX 2. Bompocsr yist Tecta
9KOJIOTHYecKas YcTaHaBIMBaTh CBA3b MEXKIY pacueTHBIX 3aj]a4y Ha ompenaeneHue miomaan | 3. [lpakTuko-opueHTHPOBaHHBIE
cUcTeMa CTPYKTYypaMu Ouochepsl HAaCa)kJICHUH NIl CHYDKEHUS KOHLIEHTpaluu pacueTHbIE 33JJa4M Ha ONpeeIICHUE

YIJIEKUCIIOTO Ta3a B aTMOc(epe CBOETO
pETHOHA TPOKUBAHHUSI

IO N HaCAKACHUHN TS
CHM)KEHUSI KOHIEHTPALUKU
VTIIEKHUCIIOTO Ta3a B atMochepe
CBOET0 PETHOHA MPOKMUBAHUS

Tema 4.4 Bauauue
AHTPOIIOT€HHBIX
(dakTOpoB Ha

ouochepy

OmnuceiBaTh r100ATBHBIC U
PETHOHAJIBHBIC YKOJIOTUIECKUE
po0JIEMBI U ITYTH UX
MUHHUMH3ALUAU

[IpemyaraTe criocoObI IEUCTBUS TIO
0e30MmacHOMY MTOBEICHUIO U

1. Tect

2. Pemienne npakTUKO-OPUEHTUPOBAHHBIX
pacyYETHBIX 3aIaHUM IO COXPAHEHUIO
MPUPOAHBIX PECYPCOB CBOETO PETHOHA
HpO)KI/IBaHI/ISI

1. Bonipocs! 1 Tecta

2. IIpakTMKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a/1aHKS IO COXPAHEHUIO
IIPUPOJHBIX PECYPCOB CBOETO
pEeruoHa npoXKUBaHUs

10




CHMIXXCHHIO BJIMAHUSA YCIOBCKA Ha

IIPUPOJHYIO Cpeny
Br16upaThs Mepbl 1151 COXpaHeHuUs

O6uopazHooOpa3us
Tema 4.5 Bnusaue | UHTepnpeTupoBaTh pe3yabTaThl 1. OueHnBaeMasi AMCKYCCHS 1. Ilepedenn BOIPOCOB K
COLIMAJIbHO- MPOBEJICHHOTO OMOJKOJIOTHYECKOTro | 2. BBIMOIHEHUS TPAKTHYECKUX 3aJaHHIA: OIICHUBAEMOM JUCKYCCUU
HKOJIOTHYECKUX 9KCIIEPUMEHTA C UCTHONb30BaHueM | “OmpeneneHue CyTOYHOTO palioHa 2. 3aaHus MpaKTUYECKUX padoT
(dakTopoB Ha KOJIMYECTBEHHBIX METOOB nuTanus”, 3. Ortuer 1o 1abopaTopHOit padboTe

3A0POBLEC UCIIOBCKA

“Cozanue MHIMBUYaJbHOW MAMATKH 110
OpTaHMU3aIH PAIMOHATLHON (PU3HUECKOM
AKTUBHOCTH

3. BeimonHenue 1abopaTtopHoit paboThl Ha
BBIOOD:

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BiausiHue abuoTnyeckux pakTopoB Ha
yesioBeKa (HU3KHE U BBICOKHE TeMIepaTypsbl)”

Pasznen 5

BuoJjgorus B :XKU3HHU

PesyabraTt 00yuenuns

AHaJ'II/I3I/IpOBaTB ITUYCCKUEC ACIICKThI COBPEMCHHBIX HUCCIIEIOBAHUM B 00J1acTH OMOTEXHOJIOTHH U
TCHETHYCCKHUX TEXHOIOTHH

OuenovyHoe MeponpusiTue
pPyOexHOro (TeMaTH4eCcKOro)
KOHTPOJIA

[IpencraBieHne pe3ynbTaTOB PEHICHUS KEHCOB (BBICTYIICHUE C MIPE3EHTAIUEH )
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Tema

Pe3ysabTarsl 00y4yeHusi o TeMmamM

OueHoyHOE MepONIPUATHS TeKYIEro
KOHTPOJIS

OueHo4YHbIE CpeCTBA

Tema 5.1
buorexnonoruu B
SKA3HU KaKI0r'0

AHaJIM3UPOBATH ITUYECKHUE aCIIEKThI
COBPEMEHHBIX UCCIICJIOBAHHI B 00JIACTH
OHMOTEXHOJIOTHH U F€HETHYECKUX
TEXHOJOTHI

Brimonnenue keiica Ha aHanu3 UHPOPMAILUH O
HAYYHBIX JIOCTI)KCHHUSAX B 00JIACTH
TeHETUYECKUX TEXHOJIOTHIl, KIIETOUHOM
WH)XEHEPUH, MUIIEBBIX OMOTEXHOJIOTHI

3amanue keiica

Tema 5.2.
BuorexHonoruu B
TCXHHUYCCKHEC
CHCTEMBI

AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI
COBPEMEHHBIX UCCIIEAOBAaHUHN B 00J1aCTH
OHMOTEXHOJIOTHU U T€HETHYECKNX
TEXHOJOTrui

BrimonHenue kelica Ha aHaM3 HHPOPMAIIH O
pa3BUTUU OMOTEXHOJIOTHA B MEUIIMHE U
bapmarn

3aganue keiica
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2. OHeHO‘lHBIe CpeacTrea mo IMCIUIJINHE «bnoaorus»

OneHo4HbIE MEPOIIPUSATHS TEKYIIET0 KOHTPOJIS (THIIBI):
3ajannsi, HAaNPaBJIEeHHbIE HA CHCTEMATU3ALMIO U 000011IeHue
TeopeTu4ecKoil uHgopmMaumu:
- 3aroJHEHUE TaOIuIl
- pa3paboTKa JEHThl BPEMEHU
- pa3paboTka rioccapus
- pa3paboTKa MEHTAIBHOU KapThI

3aganus, HanpaBJieHHbIe HA GopMUpPOBaHMe WM NPOBEPKY 3HAHUIA:
- TecT
- OllEHHMBaeMasi JUCKYCCHS
- (ppoHTaNBHBINA OIIPOC
- 00Cy’KJeHue 1o BOIpocaMm JIEKIIUH (BCTpeUyaeTcs y Hac TOJIbKo 1 pa3)
- YCTHBIE COOOIIIEHHUS C MTPE3CHTalUEH

3agaHus, HAaNpaBJieHHbIe HA (JOpMUPOBaHHE NMPAKTHYECKUX YMEHHU
U HABBIKOB
naboparopHas paboTa
pelieHue 3aaa4q
MPAKTUKO-OPHUEHTHPOBAHHBIE PACUETHBIC 3a/1aHUS
Kelic Ha aHanu3 HHpopMaluu
y4eOHO-UCCIIE0BATENCKUNA TPOEKT

2.1. OuneHouyHble CpeACTBA TEKYHIEr0 KOHTPOJISI MO JMCIHUIIAHE
«buoaorus»

Tekyluii KOHTPOJIb PE3yJbTaTOB OOYUYEHHMS] MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMA METOJAMU M C MOMOIIBI PA3JIUYHBIX OLICHOYHBIX cpeactB. 1o
aucuuIuiiHe  «buosiorus» B KauyecTBE  CPEACTB  TEKYWIETO  KOHTPOJIS
MPUMEHSIOTCS  3a7aHusi B TECTOBOW (opme; TaOmMIbl; BHU3yaTW3aIus
TEOPETUYECKOT0 Marepuana B ¢opmare JEHThl BPEMEHU M MEHTAIBHBIX KapT;
pElIeHUE KEMCOB U JAPYyrue OLUECHOYHbIe Marepuainbl. Huxke npuseneM npumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HAaNpaBJIeHHbIE HA CUCTEMATU3ALUIO U
00001IeHHME TeopeTHYeCKOH HH(poOpMaLIUK

1. 3anogHeHnue TA0JUILI

Ha3Banue TemMbl buonorus kak Hayka

Pe3yabTaTt 00yuyeHus mo teMe | OnucbiBaTh METOABI UCCIEAOBAHUS HA MOJIEKYJISIPHOM U
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KJICTOYHOM YPOBHE

O0ue KoOMIeTeH M OK 02

@opmyTHPOBKA 3aJaHHUSA: 3aMI0IHUTE Ta0IUy “Bkiaa ydyeHbIX B pa3BUTHE
ouonorun”, ykazaB yueHOTO, BPEMEHHOM MepHroJ] padOThl HaJl OTKPHITUEM U
JAWTE KPATKYIO XapaKTEPUCTUKY OTKPBITHS, UCIIOIb3Ysl MaTEpHa JICKLIAH,
yueOHUKa, HHbIE UICTOYHUKN HH(POPMAIIHH.

Tabnuia — Bkiiasl yueHbIX B pa3BUTHE OMOJIOTUA

Yuenslii Bpemennon Kpatkas xapakrepuctuka paboThl y4€HOTO
[IEepUoJ

Kputepun ouieHMBaHus 3a/1aHHUS:

“S5” - TabMIIa BBIIIOJIHEHA B IIOJITHOM 00bEME

“4” - B X0J1€ 3aroTHeHHS TaOIUIBI MaTepral OTPAKEH HE MOJTHOCThIO, HMEIOTCS
HE3HAYUTEIbHBIE HETOYHOCTH, HEI0YETHI

“3” - B X0J1€ 3aMoTHEHUS TaOJIUIbI MaTepual OTPAKEH HE MOJTHOCThIO, HMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEI0UYETHI

“2” - Tabnuna otpaxkaeT meHee 50% Marepuaia Ui HE BBINOJTHEHA

2. Pa3pa0oTka JeHTbl BpeMeHH

Ha3Banue Tembl OHTOreHe3 )KUBOTHBIX U YEJIOBEKa
Pe3yabTar 00yueHus mo OnuceIBaTh CTaANMM OHTOT€HE3a )KUBOTHBIX U
Teme YeJIoBeKa

O01mmMe KOMNeTeHINHI OK 02, OK 04

D®opMyIMPOBKA 3aIaHUS: CO3JANTE JICHTY BPEMEHH, OTPAXKAIOLIYIO
3Tanbl OHTOTE€HE3a OTAEIBHON IPYIIIbI )KUBOTHBIX MJIM YEJIOBEKA C KPATKOM
xapakTepucTukoil. HazBanus craauii JOMKHBI OBITH PACIIOIOKEHBI B
XPOHOJIOTMYECKOM IMOPSAKE, OCHAILIEHBI KPATKUM OIMCAHUEM OCHOBHBIX
W3MEHEHUH, IPUJIOKEHBI PUCYHKH. 3aJaHU€E BBIMOIHAETCS B MaJbIX Ipynmnax (3-
4 geyoBeKa)

14



3. Pa3zpaGoTka MeHTAJIbHOW KapThI

Ha3Banue TeMbl CrtpoeHue opranuszma
Pe3yabTar 00yueHust mo OnuceiBaTh CTPOCHUE U B3aUMOCBSI3b YaCTEH
TEME MHOT'OKJIETOYHOTO OpraHu3Ma
OO01mue KoMneTeHUNN OK 02, OK 04

@opmyaMpoBKa 3aJaHUsl: COCTaBbTE MEHTAJIbHBIE KapThl IO
KjaccuduKanuyu TKaHEW, OpPraHoB M CHUCTEM opraHoB. B kapte otpaszute
0COOCHHOCTH CTPOCHHMS, QYHKITUN 00BEKTOB. BBl MOXKeTe 00BeIUHATE 0O BEKTHI
0 BBITOTHAEMOM (PYHKIIUU UIJIH 110 CUCTEME OPTaHOB.

[Ipu BBITIOTHEHUH CTYJEHTHI PACTIPEICIISIOTCS Ha Majible TPpyIIbI (TIo 2-3
YyesjoBeKa).  3aJaHue  SABISIETCS  MPOQPECCUOHATBHO-OPUEHTUPOBAHHBIM.
CryaenTsl, o0y4aromuecs: npodeccun/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
m3yuenus “‘PactenHus” pa3pabaThIBalOT MEHTAJIbHYIO KapTy IO CTPOECHUIO
OpraHu3Ma pacTeHuil (TpyIIbl MOXHO pa3JeIuTh MO OTAEJaM PACTCHHIA:
MOXOBHJIHBIE,  IUIAYHOBUIHBIC,  XBOIIEBHJHBIC,  IMAMIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CTyneHTsl, oOyyaroruecs
npodeccun/cnenuanbHOCTA CBSI3aHHOM ¢ 00bekTOM u3yuyeHus ‘“JKuBoTHbIe”
pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOEHUI0 OpTraHM3Ma KUBOTHBIX
(rpynmbl  MOXKHO pa3fieUTh IO THIAM M KjaccaM JKUBOTHBIX. |HIIBI:
KUIIIEYHOTIOJIOCTHBIE, TUIOCKUE YEPBH, KPYIJIbIE YEpPBH, KOJbYaThie YEPBH,
MOJITIOCKH, WieHncToHorre. Kiacchl: XpsiieBbie pblObl, JIomacTenepbie phiOkI,
am(puOuu, TpecMBbIKAIOIMUECs, MNTUIb, MiekonuTatomue). CTyneHThl,
oOyuyarormuecs: Tpodeccrur/CeruarIbHOCTA CBSI3aHHOM ¢ OOBEKTOM H3YUYEHUS
“YemoBek” pa3pabaThiBalOT MEHTAJIbHYIO KapTy MO CTPOCHHUIO OpraHu3Ma
YeJI0BeKa.

[Tpu pa3paboTke peKOMEHYyEeM UCIIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYTrOTO MHCTPYMEHTA JJISI CO3/IaHUS MCHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIBHON KAPTHI:

CepaeYHO-COCYAMCTAR CUCTEMA

nuweson
HeayaAOUHO-KMLWEYHBIA TRPAKT

KMLIEYHWK ABEHaLUATUNEPCTHAA KMIWKa
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Kpurepnun onieHMBaHNs MEHTAJIBbHOU KapTBHI:
«5» - 8-9 6an0B; «4» - 7 6a/10B; «3» - 5 0a/LI0B

3 danna 2 danna 1 6ana
Conep:xanue WNudopmarnus WNudopmanus Nudopmanus
IIPEJICTaBJICHA B IIPEJICTaBJICHA, HO IIpeCTaBICHA
IIOJIHOM 00beMe MMEIOTCSl HETOYHOCTH | YaCTUYHO
I'papuueckoe MHorocrynenyaras MHorocrynenyaras [Ipocron «ay4ox»
odopmiieHHEe KAPTHI | KapTa ¢ J00aBJIEHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnoap3oBanne
Pa3HBIX IIBETOB Ha
OIIPENEICHHBIX
BETBIX.

Jlekcuko-
rpaMMaTu4ecKoe
odopmiieHue

Kapra He conepxut
OIIUOOK M OITEYaTOK

Kapra He conepxut
rpyObIX
IrpaMMaTHYECKUX
OIIMOOK MIIA
OMEYaTOK, KOTOPBIE
OBl OTBJICKAJIN
BHHMaHHE YUTATEIIS
OT COJEPIKAHUS

Kapra cogepxut Tak
MHOT0 IpyOBbIX
rpaMMaTHYECKUX
OIIOOK U OIIEUAaTOK,
4TO €€ COIepKaHNE
TPYIHO
BOCIIPUHHUMAETCS

4. Pa3zpaboTka rioccapus

Ha3sBanne TeMbI

OcHOBHbBIC TOHATUS TCHETUKU

Pe3yabTar 00yyeHus mo reme

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U

N3MCHYNBOCTH

Oo0ue KoMneTeHuu

OK 02

DopmMy/IMPOBKA 3aJaHUsA: COCTABbTE INIOCCAPUH C ONPEAEICHUAMU 10 TeMe ~OCHOBHBIE
MOHATHUS T€HETHUKA , UCIIOIB3YsI MaTepUaIIbl JEKIUH, y4eOHUKHU, CIIOBAPH.

IIpuMepHBbIi NepeyeHb TEPMUHOB:
AJbT CPHAaTUBHBIC ITPU3HAKN

AJenpHbIE TEHDI
HeamnenrHbIE TeHbI

JIOMUHAHTHBIN [IPU3HAK

PenieccuBHbIN Tpu3HaK

I'OMO3HUTOTHBIN OpraHu3M
I'eTepo3uroTHeIi OpraHusm

I'enoTun
denorun

JurnbpuHoe CKpenrBaHme
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Ywucras mTuHUAS
['ubpun
HacneacrBeHHOCTH
HN3MeHYMBOCTH
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2.1.2. 3apanns, HanpasJieHHble HA (GOpPMHpPOBaHME WJIH INPOBEPKY

3HAHUH
1. POpoHTAIBHBIH 0NIPOC
Ha3Banue Tembl Hcropust 3BOIIOLIMOHHOIO YYEHUS

XapaKTepI/ISOBaTB MMPpEANOCBUIKA U IBUXKYIIHUE CHUIIbL

Pe3yJ'ILTaT Oﬁy‘leHHH Imo TeMe
BO3HHUKHOBCHUA MHOI‘OO6pa3I/I$I BUJI0B

OO01ue KoMneTeHIHH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY
KaxoBbl cuiibHbIE 1 c1abble CTOPOHBI cCUCTeMBbI opranndeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMIOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeunciure npeanOCHIIKY BOSHUKHOBEHUS TapBUHU3MA
Hepe‘-II/ICJII/ITe OCHOBHBIC TTOJIOKESHUSI CHHTETUUYECKOM TCOPHH SBOJIOLUA

el A

Kpurepun onieHuBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIM, HO €CTh HETOUYHOCTHU
«3» - OTBET KpaTKU WK ¢ TPyObIMH OIIMOKaMHU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. [ToaroroBka yCTHBIX COOOLEHUI ¢ Mpe3eHTanuel

Ha3zBanune TeMbI I'eneTnka uesoBeka

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBECHHOCTH 1
HU3MCHYHUBOCTHU
OHpCILCJ’IHTB BO3MO>XHOC€ BO3HUMKHOBCHHUEC
HACJICACTBCHHBIX IMPU3HAKOB

PesynbTaT 00yueHus mo teme

O01mue KOMIeTeHIHU OK 01, OK 02

@opMyIMPOBKA 3aJaHUs: TIOATOTOBHTE YCTHOE COOOIICHHE U MPE3SHTAIINIO 00 OHOM
HaCJIeICTBEHHOM 3a00JIeBaHNH U3 TiepeuHs. PaboTa BeIMoNHsIETCS B apax. B cTpykType
COOOMICHUS U TPE3EHTAIINN HEOOXOIMMO OTPA3UTh:
1. Ha3Banwue 3a6oneBaHus
2. Tunwusanma 3aboseBaHusg
a. A)reHoMHOE / TeHHOE / TIOJUTeHHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PEIECCUBHOE / CIICTUIEHHOE C
MI0JIOM
CymiHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knunudeckue nposiBieHus 3a0071eBaHuUs
YacroTa BCcTpeuaeMoCcTH
Jlnarnoctuka

ISR ol
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ocoukrwhE

Hcrounuku nHpopmManuu.

IIpumepHbIii IepeYeHb HACIEACTBEHHBIX 3200/1eBAaHNI YeJI0BeKa
7. Cunapom DxaBapica,

Cunapom DHrenbmMaHa
MykoBuCHHA03

Cungpom ITupcona
Cungpowm JlayHa,
Cunnpom KnaitHdensrepa,
Cungpowm llepemeBckoro-
Tepnepa,

Yek-auCT 1J19 OLIEHKH Nnmpe3cHTanumu

OI_[eHI/ITC IMMPE3CHTAIMIO 110 CICAYIOIIUM KPUTCPUAM:

8. CHUHIPOM «KOIIAYbero KpUKa
9. CeprnoBUIHOKIIETOYHAS AaHEMHUS

10. HeitpopubpomaTo3
11. JlanbTOHU3M

12. T'emodunus

13. ®enunkeToHypHs

DneMEeHTHI CoJIepKaHus

Hanuuue

OtcytcTBHE

1. TutynbHBIN Can

11 Hazpanue 3a0oneBanus

1.2 | CBenenus 06 aBTopax

2. JlaHna mosyiHast TUIIM3AIMs 3a00JICBaHUS

3. [Toka3zana CyIIHOCTh MyTallUu

4. Onucanbl KITMHUYECKUE MTPOSBICHUS
3a0051eBaHUS

5. Yka3zaHa yacToTa BCTPE4aeMOCTh

6. OmnucaHa 1MarHocTuKa

7. Yka3zaHbl HCTOYHUKU UHPOPMALIUU

8. Cobuto/ieHne eIMHOT0 CTUJIS IPE3eHTaluU

9. Martepuan Obl1 HHTEpECeH

10 Martepuan OblT MOJI€3€H

IIkana nepeoaa 6a/1J10B B OTMETKY

12-11 6anmoB - «5»

10 - 8 6annoB - «4»

7-6 0amoB -«3»

Menee 6 6a/I0B T OTCYTCTBHE PAOOTHI - «2»

JlonoJHUTe/ILHBbIE CBeIeHUs 1JIS1 TPenoaaBaTeJis.
B nensx n30exaHue MoBTOPEHUS TEM MPE3EHTAIIHM, TPETogaBaTeio PEKOMEH IyeTCs

pacupenenuTb KOHKPETHBIE TEMbI CPEIU TPYII yYalUXCsl.




3. OuenunBaeMasi TUCKYCCHS

Ha3Banue TeMbI BI/IOC(bCpa - TiIo0aNibHas PKOJIOTHYECKask CHCTEMA

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €ro
Pe3yabTaTr 00yyeHus mo reme oOuTaHus
YcTanaBiIMBaTh CBS3b MEXIY CTPYKTypamMu Ouochepsl

O01mme KoMIeTeHINH OK 01, OK 02, OK 07

IIpumepHBbIii IepeYeHb BOMPOCOB K OLEHUBAEMOM M CKY CCHU

1. T'moGanmpHOE MOTEIUIEHHE: MU} WK peabHOCTh? UTO BaM U3BECTHO O JAHHOM
spieHnn? Kakue (hakTbl CyIiecTBOBaHUS UM OTCYTCTBUS T7100aTBHOTO MOTETIICHUS
BaM U3BECTHBI?

2. OObscHuUTE, Kakue (aKkTOpbl OTPAHUYHUBAIOT PACIPOCTPAHEHUE KU3HH B aTMocdepe,
matochepe, ruapocdepe.

3. Kak MoxHO oxapakTepu30oBaTh HCTOPUUYECKHE U3MEHEHUS POJIM YEeIIOBEKa B
ounocgepe?

4. B 4éM COCTOUT LICHHOCTh OXpaHbl OnopazHooOpazusa? UTo MpUBOIUT K COKPALLICHHIO
Ouosornyeckoro paznoodpaszus? [louemy /is yeaoBedecTBa BaXKHO HE IOMYCTHTD
obenHeHust Onopasznoobpazusi?

Kpurepun oniennBanus:

«5» — AKTUBHOE ydacThe B JUCKYyCCUU. BBICKa3bIBaHME COOTBETCTBYET 3aJaHHOU TeMe,
XapaKTepu3yeTcsi BBICOKOW HH(MOPMATUBHOCTHIO M  OPUTHHAIBHOCTBIO, APTyMEHTHI
MOJIKPEIJIEHbl YOeAUTEIbHBIMU TPUMEpPaMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4YacTHE B JUCKyccuH. Jlomyckaercs HE3HauUUTENbHOE
OTKJIOHEHHE OT TEMbl JAHMCKYyCcCHMU. BbICKa3blBaHME HOCHT OTYacTH TPUBUAIbHBIN,
IIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI NOJKPEIUIEHBI IPUMEPAMHU.

«3» — IlaccuBHOe yuacTue B JUCKycCHM. BbICKa3blBaHHE XapaKTepU3yeTCsl HHU3KOM
MH(POPMATUBHOCTBIO, CTEPEOTUIIHOCTbIO, HE OTpakaeT IOJHOI0 IOHUMAaHHUS TEMBI
TUCKYyCCUU. APTyMEHTBI CPOPMYIUPOBaHbl aOCTPakTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTHe B JUCKYyCCHH. BbICKa3bIBaHHME HE COOTBETCTBYET 3aJaHHON TEME,
OTCYTCTBYIOT apT'yMEHTHI B MOJIb3Y KaKOH-TMO0 TOUKU 3pEHUsI.

JlonosiHUTe/IbHBIE CBeIEeHUs /I NIpenoaBaTeJis.

Juckyccuto MoaepupyeT mpenojiaparesib. B Hauane 1McKyccuu OH 3a/1aeT CaylaTeasaM
HECKOJIBKO KJIFOYEBBIX OCTPBIX BOIPOCOB, MOOYXK/ast UX BCTYNHUTH B oOcyxaenue. [Janee
MOCTETIEHHO B X0JI¢ JUCKYCCHUU O0CYKIAIOTCS BCE TIOCTABICHHBIE BOMPOCHI, YHACTHUKHU
BBICKA3bIBAIOT CBOEC MHEHHE.

4. O0cy:xaeHue 1o BONpocam JeKIHU

Ha3zBanue TeMbl KuzHeHHbI MK KIIeTKU. Muto3. Meios
PesyabTaT 00yueHus mo teme XapakTepu30BaTh )KU3HEHHBIN [IUKJI KJIETKH
O01uMe KOMIEeTEeHI U OK 02, 0K 04
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IIpumepHBbIii IepeYeHb BONPOCOB JJI51 00CYKACHUS
Kakue n3menenus B KJIeTKe NpeIIeCTBYIOT JEICHUIO?
2. Oxapaxrtepusyite (a3pl MUTO3a U KpaTKO pPACCKaXKUTE, KaK MPOMCXOAUT ITOT
IpoLecc.

=

3. B uem 3axirodaercs OMOIOrMYECcKOe 3HAUYEHUE MUTO3a?
4. Yem Mel03 OTIMYAETCS OT MUTO3a?
5. B udem 3axirogaercs OMOIOrnyecKoe 3HaUueHue Meiio3a?
5. Tect
HasBanune TeMbI B3aumonelictBrue reHoB
OnuchIBaTh 3aKOHOMEPHOCTH HACJICACTBEHHOCTH U
U3MEHYUBOCTHU
Pe3yabTaT 00yuenusi no teme Onpenenarbs BEpOSATHOCTh BOSHUKHOBEHUS
HACJICJACTBEHHBIX MPU3HAKOB MIPH PA3IMYHBIX
B3aUMOJICUCTBUSAX TEHOB
O0mue KoMneTeHINHA OK 01, OK 02

IIpuMep TecTOBOIO 3aaHUA
1. K B3auMmonelcTBUSAM ajjieNbHBIX T€HOB HE OTHOCHT:
1) snucra3, nonumepuio, MoAU(ULMpYIOIIee 1eHCTBIE TEHOB
2) Koomepaluio, MHOKECTBEHHBIN ajljIeIn3M
3) cBepXIOMUHUPOBAHHUE, KOMIIJIEMEHTApPHOCTh
4) KOJOMUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHHE
2. IlposiBaeHHe y TeTepo3UroT MPU3HAKOB, JETEPMUHUPYEMBIX JABYMS aJlJIelsiMU
HaOJII0JaeTCs TIPH:
1) cBepXIOMUHUPOBAaHUU
2) snucrase
3) KOJIOMUHUPOBAaHUH
4) onumepuu
3. HacnenoBanue yeTBepTOil TPYNIBI KPOBU OTHOCAT K THUITY B3aUMOJICHCTBHS:
1) KogoOMUHHpOBaHKE
2) CBepXIOMMHHUPOBaHUE
3) moTHOE TOMUHUPOBAHUE
4) mpoMeXKyTOuHOE JOMUHHPOBAHNE
4. HacnegoBaHue IIMHIIWUIOBOM OKpackh Yy KpPOJHMKOB KOHTPOJUPYETCS Tpems
amtensamu: A,a u ah. Kaxxaas ocoOb sIBIsieTcss HOCUTENIEM TOJNBKO ABYX M3 HUX. DTO
pUMep:
1) KOMIIJIEeMEHTapHOCTH
2) Koomnepanuu
3) MHO>KECTBEHHOT'O aJuIeIn3Ma
4) nonumepun
5. TlosBneHue HOBOOOpA3OBaHMK TIPH COBMECTHOM JICMCTBHH JBYX JTOMHHAHTHBIX
HEaJJIENbHBIX T'€HOB, KOIZla B T'OMO3UIOTHOM WM B TI€TEPO3UTOTHOM COCTOSIHUM
pa3BUBAETCS HOBBIM NPU3HAK, HAOIIOAAETCS MPU:
1) koMIIIEMEHTAPHOCTH
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2) Koorepanuu
3) MOJTHOM TOMUHUPOBAHUH
4) neicTBUM reHOB-MOAN(PUKATOPOB
6. Ecnm onvH TOMUHAHTHBIN I'€H MMOJABJISET JSHCTBHE APYroro JOMHHAHTHOTO T€HA, TO
- 3TO IPUMeEp:
1) pereccuBHOIO AMKCTa3a
2) noiMMepuu
3) TOMHUHAHTHOTO PIUCTAa3a
4) MHOXKECTBEHHOT'O aJuIelinu3Ma

Howmep Bonpoca [IpaBuiBbHBINA OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apanus, HanpaB/ieHHble Ha (OpPMHpPOBAHHE YMEHUH H
HABBIKOB

1. JlaGopaTopHas paGoTa

IIpuy  wu3ydyeHuum  JUcUMIUIMHBL  “buonorus”  mpeaycMOTPEHO  BBINOJIHEHUE
1ab0OpaTOPHBIX padoT:

Tema 1.3. buojornyecku BaskHble XHMHU4YeCKHe coeluHeHusi: JlaGopaTtopHas
pabora “Ompenenenne ButamuHa C B mpoaykrax nuTaHus”; JlaGopaTtopHas pabota
«MuapodunbHO-THAPOGHOOHBIE CBONCTBA JTUTHIOBY.

Tema 1.4. CTpyKkTypHO-QYHKIHMOHAIbHASI OpraHu3anus kJjerok: JlabopaTopHas
pabora «CtpoeHue KIETKH (pacTeHHs, >KHUBOTHBIC, TPHUOBI) W KJICTOYHBIC BKIIOUYCHUS
(kpaxMan, KapOTHHOWIBI, XJOPOIJIACTBI, Xpomoractel)»; JlaboparopHas paboTa
«IIponutiaeMocTs MeMOpaHsbI (TIJIA3MOJIHN3, AETUTA3MOJIH3 ).

Tema 4.5. BiausiHue COUHUAJBHO-IKOJOTHYECKHX (PaKTOpPOB Ha 370pOBbe
yesioBeka: JlaboparopHass paboTa Ha BBIOOP: «YMCTBEHHas pabOTOCIIOCOOHOCTH» WU
«BnusiHre abuoTnyecknx (pakTOPOB Ha YesIoBeKa (HU3KHE U BBICOKHE TEMIIEPATYpHhI)»

Tema 6.1. OcHOBHBIE MeTOAbI O0MOIKOJOTHYECKHUX MCCJIeIOBAHUM

JlaboparopHasi pabota Ha BeIOOp MO MHHH Tpymnam: «BiusHue TemmepaTypsl Ha
pocta U (U3HOIOTHYECKYI0 AaKTUBHOCTh APOXIKEBBIX KIETOK»; «BiusHUE YriieBoJOB Ha
pocta ¥ (PU3MONOTUYECKYI0 AKTUBHOCTH JIPOAOKEBBIX KIETOK»; «CodYeTaHHOE BIIUSHHE
TEMIIEpPaTyphl U YIIIEBOAOB Ha POCTa U (PU3HOJIOTHUECKYIO0 aKTUBHOCTD JIPOAOKEBBIX KIETOK»

OobopynoBanue Jadoparopum M padouynMx MecT JadOPATOPUM: MUKPOCKOIIBI,
CeKyHIOMEp, TOHOMETp, JlabopaTopHass mocyna (MPOOHPKH, MOJACTABKH IS MPOOUPOK,
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MUHIETHI, TMECOK, CTYNKH C TECTUKAMH, MPEIMETHbICE M IMOKPOBHBIC CTEKJIA, CTCKJISTHHBIE
MajJOuKH, TMpenapoBajibHble WIJbl, (QUIbTpOBadbHAass OyMara (candeTKu), CTaKaHBbI)
TUTNIEPTOHMYECKUN PacTBOp XJopuaa HATpusi, 3%-HBI pacTBOp TMEpOKCHIA BOJIOPOAA,
pacTBop Hona B HOAMCTOM KallH, TIIMIEPUH, KIIyOHH KapTodess, JUCT 3JI0/Ien KaHaJICKOM,
TI0J] PSOMHBI OOBIKHOBEHHOW (pSOMHBI MIIM TOMATa), JTyK permuaThiid, pa3BeIeHHBIC B BOJC
JIPOXKIKH).

[IpuBenem npumep 1a00paTOpHOIl pabOTHI

Ha3Banue Tembl CtpykTypHO-GyHKIIMOHATIbHAS OPTaHU3alUs KIETOK

Pa3znuyath cylecTBEHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU IPUPOJIBI
[TpoBoUTH HAOIIOACHNE KIETOUYHBIX CTPYKTYP U UX
M3MEHEHUH C TOMOIIBIO MUKPOCKONA

Pe3yabTaT 00y4yeHus mo Teme

OO01ue KoMneTeHIHH OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE PaCTUTENbHOM, )KUBOTHOU, TPUOHOMN KIETKI

[{esib pabOTHL: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIPENapaThl ¥ pacCMaTpUBaTh UX MO
MHUKPOCKOIIOM, HaXOJAUTh OCOOCHHOCTH CTPOCHHUS KIETOK Pa3IMYHBIX OPTaHU3MOB,
CpPaBHMBATh UX MEXIY cOOOil.

1.Bompocs! uig gonyeka K 1adopaTropHoii padboTe.

1. Ha3oBHTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMHUIINTE UX (PYHKIIUH.
2. Uto Takoe npeaMeTHOE U MOKPOBHOE CTekya? J[Jis 4ero oHu Hy»KHBI?
3. [lepeuncnure OCHOBHBIE MTpaBuiIa pabOTHI C MUKPOCKOIIOM.

2.IIpoBeaeHNE ONBITOB

O6opynoBanue u mocyaa Marepuaibl U peaKTHUBBI
. Mukpockomnsl 1.Boxa
. IlpeameTHBIE ¥ TOKPOBHBIE CTEKIIA 2. Pa3Be/ieHHBIE B BOJIE IPOACKU
. CTeKJIIHHBIE NTaJIOYKU 3. JIyk pernuaTsiii
. CTakaHbl
. ®unpTpoBasibHAsE Oymara (canderka)
. CrepuibHBIA mMIaTenb

AJNTOpUTM TIPOBEACHUS PAOOTHI Bomnpocs! u 3aganus
e 1. U3yueHue cTPOEHHSI pACTUTEILHOM Onpenenure GopMy KIETOK,
KJIeTKH e Haiinute siapo, Bakyosiau, 000JI0UYKYy
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1.1. CHATB ¢ BHYTpEHHEN OBEPXHOCTH MICUCTOMN
Yelyn JIYKOBHILIBI TOHKYIO IUIEHKY — 3IUJEPMY;
e 1.2, IloMecTuTh KyCOYEK 3MUAECPMBI HA
IPEIMETHOE CTEKJIO B KAIJIIO BOJBI;
e 1.3. HakpbITh O0BEKT IOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOoTpeTh KJIETKH 3MHIEPMBI 1O/
Pa3JINYHBIM YBEJIMYEHUEM MUKPOCKOIA

KJIETKH.

e 3apuCyiTe HECKOJBKO KIJIETOK
SMHIEPMBI, 0003HAYUB HA PUCYHKE:
UTOILIa3My, PO, BaKyOJIH,
000JI0YKY KJIETKH

2. U3yuyeHue cTpOeHUs ;KUBOTHOM KJIETKHU

2.1. IIpoBecTH CTEpUIIBHBIM IIMATENIEM C JIETKUM
HA)XHUMOM 110 HEOY WIIH 110 JIeCHAM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccMmoTpeth npenapat npu 001b110M
YBEJIMUYEHUH C IPUKPBITON quadparmoii
KOHJIEHCATOopa.

PaccMmoTpuTe Ha KOHUMKE IITIATENs B
KalCJIbKC CIIOHBI CIIYIICHHBIC KIICTKH
AIUTEIHS
PaccmoTpuTe Ha penapate OT/IeNbHbIE
KPYITHBIE IIOCKHUE KJICTKH HENPaBUIBHOM
(dopMebl. BosbIas 9acTh KJIIETOK MEPTBEIE,
HIOATOMY B HUX XOPOIIIO 3aMETHO SPO.

e 3apucyiiTe HECKOJIBKO KIIETOK,

0003HAYBTE PO U IIUTOILIAZMY.

3. U3yueHne cTpoeHHUS KJIETKH JAPOKIKei
(rpudb)

3.1. IloMecTUTh CTEKITHHOM NAJIOUYKOM KaIlIio
pacTBopa ¢ IpokKaMU Ha MPEAMETHOE CTEKIIO;
3.2. HakpwITh ee mOKpoBHBIM cTekiioM. Ecinu ecTh
W3JIAIIKY KAJKOCTH, YIAJTUTE €€ C TOMOIIBI0
¢ubTpoBaNbHOM Oymaru (canderkn);

3.3. PaccMoTpeTs mpemnapar 1moja MUKpOCKOTIOM

Haiigure npoxokeByIo KIETKY,
paccMoTpeTh ee (hOpMY M OTACIbHBIC
YacTH.

3apucyiTe HECKOIBKO KIIETOK, CACIIalTe
MOJIHCH.

HTorosasi KOHTPOJILHASI YACTH JIA00PATOPHOH PA0OTHI (BLINOJHUTH MHUCLMEHHO):

1. W3 xakux OCHOBHBIX YacTeW COCTOUT Jito0ast KiieTKa?
UYro obmiero uMeeTcsi B CTPOEHUH PaCTUTEIbHON U )KUBOTHOM KJIETOK?

2
3. UYeM paznuyaroTCs 3TH KJIETKU?
4

YeM 00BACHUTD, UTO, OyIy4d YCTPOEHHBIMHU I10 €IMHOMY IUIaHY, KJIETKH BECbMa

pa3HooOpa3Hbl 1o popme U pazmMepam?

2. [IpakTHKO-OpHEHTHPOBAHHBbIE pacyeTHbIE 3aIaHUA

Ha3Banue Tembl [Tomynsmus, coob1ecTBa, 5KOCUCTEMBI

Pe3yabTar 00yyeHus mo reme

OnuceIBaTh CBI3b MCKAY OpraHnu3MoM U CpCZ[Oﬁ €ro

YcranaBiIuBaTh CBA3b CTPYKTYpPHBI U CBOMCTB PKOCHUCTEM

oOuTanusa

Oo0ue KoMneTeH

OK 01, OK 02, OK 07

Hazpanue 3ananus: Pacuer cpoka ucuepnaHusi NPUPOIHBIX pecypcoB
@albyna: Pa3BuTHe 4YenoBedyecKoro oOIIecTBa HEBO3MOXKHO 0€3 B3aMMOJICHCTBUA C
npupoAoi. J1o HEKOTOPOro BPEMEHM OTPHULIATEIIbHBIE MOCIEACTBUS XO3SIMCTBEHHON U WHOU

ACATCIIBHOCTH  YCJIOBCKA  KOMIICHCHPOBAJIA

CHOCOOHOCTBIO  NMPHPOJIHBIX CHCTEM K

caMoOBOCCTaHOBJIeHHIO. HO K cepeawHe IBaallaTOro CTOJETHS CHUTYallds HW3MEHHIIACH:
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OKpy)Kaolllasgs IpPUpPOJHAsl Cpeda YK€ HE B COCTOSHUU KOMIIEHCHPOBATH IIOJHOCTHIO
MOCIICACTBUSL BO3ACMCTBUS pOCTAa YHCIECHHOCTU JIOACH M pacIIMpeHHs] MPOU3BOJCTBA.
3arpsi3HEHBI BOJIa, BO3/AYX, PACTCHHUS, BBINAAAI0T KUCIOTHBIE 0K, SPO3Us BBIBOJUT ITOYBbI
U CelNbCKOXO3UCTBEHHOr0 000pOTa, MOJIAPHBIE JbAbl TAIOT K3-3a MOTEIUICHHS KJIMMara,
MCYE3al0T MHOTHE BHJbI JKMBOTHBIX M DPACTEHUH, HACEICHHE MPUOOpPETaeT XPOHUUYCCKUE
3a0oieBaHus, pacTéT cMepTHOCTh. CyIIeCTBYIOUIUE Ceiluac MHTEHCUBHOCTh AaHTPOIIOI€HHOTO
BO3/ICUCTBUS BEJET HANLY IJIAHETY K UCTOLIECHUIO U JIETPaJIallii.

3ananue: OueHUTe CPOK MCUEpHaHUs MPUPOJHOTO pecypca, eciau U3BECTEH YPOBEHb
JI00BIYM pecypca B TEKYIIEM rofy, a MOoTpeOJIeHne pecypcoB B MOCIEAYIOMINE IOl OyaeT
BO3pacTaTh C 33JaHHON CKOPOCTBIO MPUPOCTA €XKEroAHOT0 norpednenus. Kakoi npupoaHblit
pecypc UMEET caMblil JOJITUA CPOK UCUEPITAEMOCTH U KAKOW — HAMMEHBIIIHI?

Nudopmanus, HeoOXoaumast AJIs PEIICHUS:

Tabnuna 1
Pecypc 3amac pecypca Q, Jo06srua pecypca q, [Ipupoct 06BemMa
MJIPI. T MJIPJ T /TOJ noTpedIeHus pecypca
TP, % B roxg
KamMeHHbIit yroJib 6800 3,9 2
[Ipupoausiii ra3 280 1,7 15
Hedts 250 3,5 2
Kemneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menb 0,60 0,008 1,7
Huak 0,24 0,006 1,3
CBuHen 0,15 0,004 2,2
AFOMUHAN 12 0,016 1,6
VYpaun 300 0,2 2

Jly1g pacueTa BOCIIOJIb30BaThCs (POPMYIION CyMMBI YJIEHOB psifia T€OMETPUYECKON MPOrpeccuu

(22 o)
_ () o

ioo
rae Q — 3amac pecypcoB, q — rojoas 100sr4a pecypca, TP — mpupocT nmotpebieHus pecypca,
t — gucio ser.
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JlorapudmupoBanue BblpakeHus it Q naer cieayromyro (GopMmyny s pacuera Cpoka
ucyepnaHus pecypca

(244
— --q-‘_|:ll:l-
t= %y @
tnf14+—)
. 100 S
3. Pemienue 3a1a4
Ha3zBaHue TeMbI 3aKOHOMEPHOCTH HACTICTOBAHUS

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
HN3MCHYHMBOCTHU
Pe3y.m>TaT oﬁyqemm Imo Teme OHpe,I[eJ'IHTB BCPOATHOCTb BOSHUKHOBCHHUA
HACJICACTBCHHBIX ITPU3HAKOB IIPpYU MOHO-, -,
HOJ'II/II‘I/I6pI/II[HOM " aHAJIM3UPYIOUICM CKPCIIMBAHUA

O01mme KOMIeTeHINH OK 02, OK 04

CDOpMy.TII/IpOBKa 3a/laHuA: PCHIUTC 3ala4ui, COCTAaBUB CXCMbI CKPCIIHMBAHHA

3agaHue sBIseTCS NPOQPecCHOHATbHO-OPUEHTUPOBAHHBIM. 3aauM Jjsl CTYACHTOB
oA0UPAIOTCSI B COOTBETCTBUU C 00BEeKTOM wu3yueHus ‘Pactenus”, “KuBoTHble” uiIu
“Yenosek”.
[Ipumep 3amay juisi  CTYAEHTOB, oOOydarommecss Tpodeccuu/crnenuanTbHOCTH
CBSI3aHHOMU C 00BeKTOM n3yueHus “YenoBek:
3anaya 1. Y yenoBeka aabOMHM3M U CIIOCOOHOCTH MPEUMYIIECTBEHHO BJaJI€Th JIEBOU
PYKOH — pELIECCUBHBIE IPU3HAKM, HACIEIyIOIMecs He3aBUCUMO. KaKOBBI T€HOTHIIBI
poauTenel ¢ HOpMaJIbHOW MUTMEHTALIMEN U BIAACIOIUX IIPABOW PYKOH, €CIIM Y HUX POJMIICS
pebeHok anbOuHOC U JeBIa?
3anaya 2. YV yenoBeKka MpaBOPyKOCTb JOMUHUPYET HAJl IEBOPYKOCTHIO, KAPETIa30CTh
Haja rosyOormazocTbio. ["osyOormassiii mpaBiia »KEHWUJICS Ha Kaperyia3ol mpasmie. Y HHUX
pOIMIIOCh ABOE JETe — Kaperyiasblid JieBllla U roxyoornassiii npasma. OT BToporo Opaka
9TOrO0 € MYXYHMHBI C Kaperja3od INpaBIION pOAUIOCH JEBATh KaperiasblX JeTeH,
oKazaBIIUXcs npasBiaMu. OnpeaenuTb FreHOTUIBI MY>KUYUHBI U 00€UX KEHILKH.
3amaua 3. V Iletu u Camu xapue riasa, a y ux cectpbl Mammu — ronyosie. Mama 3Tux
neTeil romy0oria3as, XOTs ee poAUTENH UMeNn Kapue ria3a. Kakoi mpusHak AOMUHUDPYET?
Kakoii user rna3 y nanel? Hanmummre reHOTUIIBI BCEX MEPEYUCICHHBIX JIULL.

Kpurepun oniennBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomymieHa ojHa omuoOKa

“3” - momymieHsl 2 OMIMOKH

“2” nonymieHsl 3 u Oosiee oMOOK UK paboTa HE BBHIIOJIHEHA

4. Keiic Ha ananu3 nuagopmanun

Ha3Banue TemMbl buorexHonoruu B MmeaunuHe u papmanuu
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AHaJ]I/ISI/IpOBaTB 9TUYCCKUC aCIICKTBI COBPECMCHHBIX
Pe3y.m>TaT oﬁyqem/m mo Teme I/ICCJ'Ie,[[OBaHI/Iﬁ B 00JIaCTH OMOTEXHOJIOTHH U
FeHETHYSCKUX TEXHOJIOTHI

O0mme KOMNeTeHI U OK 01, OK 02, OK 04

Kelicbl UCIIONB3YIOTCS B KAYECTBE OLIEHOYHOIO MEPONPUSTHS B paszeie 5 “buosorus
B JKW3HU ", KOTOPBIM SIBJISIETCA MPUKIAAHBIM MOJYJIEM M COCTOUT W3 JIBYX dacTted. Tema 5.17
“BUOTEXHOJIOTHH B JKU3HU KaXJ10ro” H3y4arOTCs HE3aBHCUMO oT
npodeccuii/criennarbHOCTEN  00yJaroImmxcsi, Tema 2  sABIAETCS  NpodecCHOHAIBLHO
HaIpPaBJICHHOW U MTOAOUPAIOTCS B 3aBHCUMOCTH M MPO(ECCHOHATTLHON HAIPaBICHHOCTH.

[TpuBenem mpumep kerica k Teme 5.2.1. “buoTexHonoruu B Meauuuae u hapManun’

@opMynHMpoOBKa 3aJaHUSA:

buorexHonoruss — KOMIUIEKCHasi HayKa, HApaBJICHHAs Ha IOJYyYEHHUE IIEJIIEBOTO
MPOAYKTa, C TOMOIIbI0 OHOOOBEKTOB MHKPOOHOTO, pPACTUTENBHOTO M IKHBOTHOTO
MIPOUCXOXKICHHUSL.

Menunuackass ~ OMOTEXHOJOTUS  —  OTpacib, IeJIb  KOTOPOM  CO3/laHue
JTUArHOCTHYECKUX, TPOPUIAKTHUECKUX U JIeUeOHBIX MPernapaToB, OHA U3y4aeT BO3MOKHOCTU
HCI0JIb30BaHUSI MUKPOOPTraHU3MOB, JJISl MOJIYYEHUs] aMUHOKUCIIOT, BATAMUHOB, ()EPMEHTOB,
aHTHOUOTHKOB, OPTaHUYECKUX KUCIOT.

Caxapnsiii nuadet — 310 3a00JeBaHNe OOMEHa BEIIECTB, MPU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBM MOBBIIIAETCA cojepkaHue caxapa. CoaepkaHue caxapa B
KpOBU HEOOXOIUMO JJIsi HOPMAaJbHOrO ()YHKIMOHHUPOBAHUS KJIETOK. MHCYNIHMH, KOTOpBII
BbIpa0aThIBAET MOKEITYI0UHAs Kejle3a, 00ecreurnBaeT MPOHUKHOBEHUE TIIIOKO3bI B KIIETKH,
HO MHOTI/Ia MIPOUCXOIUT cO0il BBIpaOOTKM MHCYJMHA, U KJIETKa HEe MOJydaeT He0OOXOAUMOIo
MUTaHUS, a caxap HAKAIUIMBAETCA B KPOBU. DTO MPHUBOJUT K BO3HUKHOBEHHMIO CaxapHOTO
nuabera pa3HbIX TUIIOB, OJIUH U3 KOTOPBIX SIBISETCS MHCYIUHO3aBUCUMBIM. [Ipu Takom Tumne
caxapHoro nuabeTa 3a00J€BIINH T0JIKEH BCIO )KU3Hb BBOAUTH ce0€ MHBEKIIUU UHCYIHHA.

[To manubiM cratuctuku, B 2014 1. KonudyecTBo OONMBHBIX CaxapHBIM Ha0ETOB B
Poccuiickoil ¢enepanun cocraBuio 387 miiH 4yenoBek. [1o HEKOTOPBIM JTaHHBIM 3Ta LUbpa
KaXKbIi TOJ] yBenuuuBaercs Ha 5%.

3ajaHue: HalaUTe W TPOAHATM3UPYHTE pa3NMYHBIE WUCTOYHUKH WHGOpMAIUU
(Hay4Has U yueOHO-Hay4yHas JIMTEepaTypa, CpecTBa MaccoBoi HHpopmanuu, cetb MHTepHEeT
U Jpyrue) mno teme keiica. OTBeTbTE€ Ha BONPOC HAa OCHOBE HaieHHBIX JNaHHBIX: C yeMm
CBSI3aH pOCT 3a00JIeBa€MOCTH CaxapHbIM JMAa0ETOM Cpenud B3POCIOro HAaCEeIeHUs W
oMmonioxkeHue 3aboneBaHusi? Kakue Mepbpl NpPOPUIAKTHKU CaxapHOro auadeTa MOKHO
peayn30BaTh B MOBCEJIHEBHOM XW3HU KakaoMmy M3 Hac? Kak pa3sBuBajoch NMpPOU3BOJACTBO
MHCYJMHA U ¢ KAKUMH 3TUYECKMMH HOPMAaMH IIPH 3TOM CTaJIKUBAINCh YUECHbIE?

[ToaroToBETE YyCTHOE COOOIICHHE C TIPE3CHTANNEH, B KOTOPOM HEOOXOIUMO OTPA3HTh:

1. CaxapHblit 11abeT — NPUYNHBI, CAMIITOMBI, AHATHOCTUKA U JICUCHUE;

2. PacmipocTpaHeHHOCTh caxapHOTO nuadera CpelH HACeNeHUs CBOETO pPErnoHa 3a
MOCNeAHNEe TPH ToJa, TMPOAHATU3UPOBAB HAYYHBIE IYOJIUKAIIMA W CTAaTHUCTUYECKYIO
OTYETHOCTH (B TOM UHKCIIe OTYETHI ['0Cy1TapCTBEHHOTO peecTpa caxapHoro nuadera);

3. PacmpocTpaHeHHOCTh caxapHOTO Jaua0eTa cpeau HaceneHus Poccuiickoii
denepanuu 3a TOCIEOHWE TPH TOAA, MPOAHATU3UPOBAB Hay4yHbIE MyOJMKANUU U
CTAaTHUCTUYECKYI0 OTYETHOCTh (B TOM YHCIIE OTYETHI [ 0CyIapCTBEHHOTO peecTpa caxapHOTO
nuadeTa);

4. IlpeanonaraeMple TPUYMHBI U3MEHEHUS 3a00JIEBAEMOCTH CaXxapHBIM TUabeTOM H
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HX 000CHOBAHMUE;

5. Bo3aMoskHbIE TPOPUIAKTHUECKUE MEPOIPUITHS
4. MeTto/pl OTy4YeHUs: UHCYJINHA;
5. Otpa3ute 3TUYECKUE aCIEKThl UCIOIb30BaHUSI OMOTEXHOJIOTUIN MPU MPOU3BOACTBE

MHCYJIMHA.

JIns co3anusi Ka4eCTBEHHOM Mpe3eHTaIMK HE00X0AuMO cOOJII0IaTh P

TpeOOBAHUIA:
OO6uue 1. Tlpe3eHTanus NOIKHA HAYMHATHCS C TUTYJIBHOTO Cllaiifa, rae
TpeOoBaHUs yKa3bIBAETCs TEMA, CBEJICHHUS 00 aBTOPE U T.II.
2. Ha cnaiinax Heo0X0AUMO pa3MelaTh TOJbKO T€3UCHI, KIIOUEBbIE
CJIOBa, TpaduuecKre MaTepuaibl (CXeMbl, PUCYHKH, TaOIHIbI, (HOTO
U T.IL).
3. Hcnonp3oBarh enUHBINA CTUIH OOPMIICHHS.
4. KonuuecTBo claiJOB JOJKHO OBITH JOCTATOYHBIM JJISI PACKPBITUS
TEeMEI, HO He Oojiee 20-TH.
HIpudrer 1. Crenyer ucnoib3oBaTh CTaHIAPTHBIE, IIUPOKO PACIPOCTPAHEHHBIE
mpud eI, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;
2. Pasmep mpudTa 11 3aroJoBKOB — He MeHee 24, i1 MHPOpMauu
He MeHee 18.
3. He pexomenayeTcst HCIIOIB30BAaTh Pa3HBIE TUIBI MIPH(PTOB B OJHON
IPE3EHTAIHH.
4. Jlnsa BbimeneHuss WHQOPMALWHU CIEAYET HWCIOIB30BATh IKHUPHBIN
HIpUQT, KypCUB WU NTOAYEPKHUBAHUE.
5. He 3nmoynotpeb6nath NponucHbIMUA OyYKBaMH.
®on 1. XenaTtenbHO HCIOIB30BATh OAHOTOHHBIN (POH HESIPKUX MACTEIbHBIX
TOHOB.
2. Jlns ¢poHa MpeArnouTUTETbHBI XOJIOIHbIE TOHA.
Hcnonb3oBanue 1. Ha onHoM crnaiiie pekoMeHIyeTcsi HCIOJb30BaTh He Oonee 3-X
1BETa I[BETOB: OJIUH JUTst (DOHA, OJIMH IS 3aTOJIOBKA, OJMH ISl TEKCTA.
2. Jlns ¢oHa M TEKCTa UCIOIb30BaTh KOHTPACTHBIE I[BETA.
[IpencraBnenne 1. PexomeHIyeTCst HCTIOIB30BATh KOPOTKHE CIIOBA U MIPEIOKEHUSI.
uHpopMaIuu 2. MuHMMH3HUPOBATH KOJINYECTBO NPEJIOrOB, Hape4Hid,
npusaraTeIbHbIX.
3. 3arosioBKH JIOJKHBI IPUBJIEKATh BHUMAHUE ayJUTOPUH.
O6bem He crout 3amonHATh OOUH CHAiI CIMIIKOM OOJBIIUM OOBEMOM
uHpOpMAIIN WHGOpPMAIMU: JFOJA MOTYT €IMHOBPEMEHHO 3allOMHHTH HE 0ojiee Tpex

(hakToB, BBIBOJIOB, OTIPEICIICHUH.

5. YueOHO-ucce10BaTEIbCKHI NPOEKT

HasBanune TeMbI

broskoIornueckuil S3KCEpUMEHT
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[TpoBOIUTH OMOIKOIOTUUECKU IKCTIEPUMEHT
[1nanupoBaTh GMOIKOIOTUUECKUI IKCIIEPUMEHT
PesyabTaT 00yuenus mo teme HHTeprpeTupoBaTh pe3yabTaThl IPOBEAECHHOTO
OMO03KOJIOIMYECKOTI0 IKCIIEPUMEHTA C UCII0Ib30BAHUEM

KOJIMYECTBEHHBIX METOOB

O0mme KOMNeTEeHI U OK 01, OK 02, OK 04, OK 07

VY4eOHO-uCCIe10BATENBCKUI MPOEKT SBJISIETCS OCHOBHBIM CIIOCOOOM
OLICHKU PE3yJIbTaTOB 00y4YeHUs, C(HOPMHUPOBAHHBIX Yy OOyHAIONIMXCS B XOJE
ocBoeHUs pazzena 6 “bruo3konornyeckue uCCaeqoBaHus .

Cpenu pa3nuyHBIX TEXHOJOTUMH MPOEKTHOE oOyueHue 00JaJaeT psAIoM
OPEUMYILECTB:  MO3BOJSET  oOydarleMycss  caMOCTOSITeNbHO  (Tpu
KOHCYJIbTATUBHOW MOJJIEPKKE MpenojaBaTelisi) N00bIBaTh 3HaHUA, padboTas ¢
MHOTOYUCJIEHHBIMA UCTOYHUKAMU MH(OpMaLuu, TprudopamMu U J1abopaTOpHBIM
000pyJ0OBaHUEM, U OJTHOBPEMEHHO B JIEJIOBOM OOLIEHUH C OJHOTPYHITHUKAMHU
pa3BUBaTh KOMMYHUKATHUBHBIE YMEHUS U HABBIKH.

Jlns  y4eOHO-HCCIIeIoBaTeIbCKOTO MPOEKTa B paMKax OUOJIOTUU
HanOoJiee oNTUMalbHA rpynmnoBas GopmMa paboThl HaJl TPOEKTOM.

Tembl y4eOHO-MCCIENOBATENBCKOTO IPOEKTa, MPHUBEIACHHBIE HUKE,
ABJISIFOTCS. IPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI MO PETUOHAIbHbBIE
OCOOEHHOCTM HM C YYETOM I[OJy4yaeMOW  ydwanumucs mpodeccueit
(cenmanbHOCTHIO):

[IpumepHbIe TEMaTUKN y4E€OHO-UCCIIE0BATEIBCKOTO IPOEKTA!

1. OueHka kayecTBa aTMOC(EPHOrO BO3ayXa

2. OreHka KayecTBa MO4B METOA0M (PUTOTECTUPOBAHUS

3. Ormenka KauecTBa BOJ TOBEPXHOCTHBIX BOJIOEMOB 10
OpPraHoJIENTUYECKUM U (PU3UKO-XMMUYECKUM CBOMCTBAM

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUM

5. BumsiHMe coneBoro 3arps3HEHHs Ha POCT M Pa3BUTUE CEMSIH BBICIIMX
pacTeHUN.

CtpykTypa y4eOHO-MCCIIEIOBATEIBCKOTO TPOEKTa BKIIOYAET TMSATh
OCHOBHBIX 3Talla.

OcHOBHBIE IIard MEpPBOTO 3Tara BHIOJHEHHUS MPOEKTa: OOOCHOBAHME
aKTyaJlbHOCTH BBIOPAHHOM TEMbI, BBIABICHUE NPOOJIEMbl HCCIEI0BaHUS,
(opMynupOBaHUE TUIOTE3bI, TOCTAHOBKA 1IEJIM U 3aa4 MCCIEIOBaHUs, BHIOOD
METOJIOB HCCIEOBaHUs, BBIOOp TOYEK oOTOOpa Mpo0 Ha TEPPUTOPUHU
UCCJIeIOBaHUsI,  ompeAeneHre  (GOpMbl  TMPEACTaBICHUS  PE3yIbTaTOB
UCCJIeIOBAHUSI, ONIPE/IETICHUE ATANOB U COCTABJICHUE TUIaHA UCCIEIOBaHUSI.

Bropoii stan Bkiodaer B ceOs MOATOTOBKY HEOOXOJMMOMN MOCYAbl U
Marepuana JUisl JKCIEPUMEHTA, MPOBEACHUE SKCIEPUMEHTA, MEPUOAUYECKYIO
IpoBepKa TEUEeHUsI JKCIepuMeHTa/ cOOp Marepuana B BBIOpAHHBIX TOYKax
oT6opa mpo0O.
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B mepuom  Tperbero - 3rama  MPOBEACHHS — OMO3KOJIOIHMYECKOIrO
UCCIIeIOBaHMs, OOydYaromuecss TMOMy4YaroT MEPBUYHBIE SKCIEPUMEHTAIBHBIC
JaHHbIE, TPOBOAST CTATUCTUYECKYIO OOpaOOTKYy TMOJYYEHHBIX JaHHBIX,
MPOBOAAT aHaJIM3 Pa3UYHBIX MCTOYHHUKOB HH(GOpMAlUM B paMKax TEMbI
IPOEKTA.

Ha detBepToM 3Tamne, oOy4aroniyecs: BhISBISIIOT 3aKOHOMEPHOCTU MEXKITY
UCCleIyeMbIMU 00BEKTAMHU, MPOIIECCAMU U SIBIICHUAMHU, (POPMYIHUPYIOT BBIBOJIBI
U pa3pabaThIBalOT MPOTHO3bI, MPOBOASAT OIEHKY KayecTBa MCCIIETyEeMOro
00BbeKTa 1Mo pe3ysibTaTaM OMO3KOJIOTMYECKOT0 aHaINu3a.

Ha 3aBepmarorem »Tame mnpoBOAUTCS OG(OpPMIIEHHE Ppe3yJbTaTOB
BBINIOJIHEHHSI  y4EOHO-HCCIEOBATENILCKOTO MPOEKTa B  COOTBETCTBUU C
3a/IaHHBIMU TPEOOBAaHUAMM U MPEACTABICHUE PE3YJIbTATOB HA 3aLIUTE MPOEKTA.

[IpuBenem mpuMep OMHCAHMUS  JTAOB  BBINOJHEHUS  Y4eOHO-
HCCJIEI0BATENBCKOTO MPOEKTA:

VYBaxkaemble cTylneHThl! B pamkax mpoekta BaM HEOOXOJUMO MPOMTH
[ATh 3TAnoB pabOThl HAJ y4eOHO-UCCIENOBATEIBCKUM IPOEKTOM OT BbIOOpa
TEMBI 10 MyOJIMYHOM 3aIIUTHI OJYYEHHOIO PE3yNbTara.

Ha nepsowm srane:

- copmupoBaTh KOMaHIy PoeKTa (2-3 yeraoBeKa);

- BBIOpaTh TEMY yueOHO-HCCIIEIOBATEIHCKOTO MTPOCKTA;

- 000CHOBAaTh aKTYaJbHOCThH BEIOPAHHOU TEMBI;

- BBISIBUTH NPOOJIEMBI UCCIEI0OBAaHUS, CPOPMYIUPOBATH TUIIOTESY;

- 1ojo0paTh METO/ABI UCCIIEOBAHUS B paMKax CBOETO IIPOEKTa;

- BbIOpaTh TOUKK OTOOpA MPOO HA TEPPUTOPHUH HCCIIETOBAHUS

- c(opmynupoBaTh LENH U 33141 UCCIIEIOBAHMUS;

- COCTaBUTb IJIaHa UCCIICJOBAHUSI.

Ha BTopom srarme:

- MOATOTOBUTH HEOOXOJUMYIO MOCYy U MaTepuaa s
HKCIIEPUMEHTA;

- TIPOBECTH PKCIEPUMEHTA, IEPUOIUUECKH MPOBEPSs €ro TeUCHNE
(Tpu IIUTENBHON TTOCTAHOBKE OMBITa)/ cOOpaTh MaTepHall B
BBIOpaHHBIX TOYKAaX 0TOOpA Mpoo.

Ha tpetpem starme:

- TIOJYYUTh IEPBUYHBIC IKCIIEPUMEHTAIBHBIC JIAHHBIC;

- TIIPOBECTHU CTATUCTUYECKYIO 00pabOTKY MOJYyYEHHBIX TaHHBIX;

Ha getBeprom srane:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(hOopMyIHUPOBATh BEIBOJBI M JaTh MPOTHO3 WJIM OIIEHKY KauyecTBa
UCCIIEyeMOTO 00BEKTA 0 pe3ysibTaTaM OHOAKOJIOTUUECKOTO
aHanu3a.

Ha 3aBepiaromiem srarne:

- 0OpPMUTH pe3yJbTAThI BHIMOIHEHUS y4€OHO-UCCIIEOBATEIBCKOTO
MPOEKTa B COOTBETCTBUU C 3a/IaHHBIMH TPEOOBaHUSMU;
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- HOArOTOBUTH YCTHOC COO6IH€HI/I6 " IPE3CHTALUIO,
-  HpCaACTaBUTH PE3YJIbTATHI BBIIIOJIHCHUS yqe6H0-
HCCIICIOBATCIILCKOTO ITPOCKTA Ha 3allIUTC.

[IprmMep BBINOTHEHUS MPOEKTA:!

Ha3Banue npoekra: OleHka KauecTBa aTMOC(HEPHOTO BO3AyXa MO XBOE
COCHBbI OOBIKHOBEHHOM.

IIpobyaema wucc/ief0OBaHMs: ONPEACICHUE MCTOYHHUKOB 3arps3HCHUS
BO3/lyXa Ha TEPPUTOPUM HACEJIEHHOI'O IyHKTa HAa OCHOBAaHWUU IPOBEACHUS
JKCIIPECC-OLICHKM  KauecTBa  BO3AyXa II0  COCTOSIHUIO XBOM  COCHBI
O0OBIKHOBEHHOM C OIPECIICHUEM KJlacca 3arpsi3HEHUs BO3AyXa.

Henp mpoekTa: ONpEeNeIUTh 30HBI PAa3HOW CTEIEHU 3arps3HEHUs, C
yKa3aHUEM UCTOYHUKA (MICTOYHHKOB) 3arpsi3HEHUS.

3amauum npoekra:

1. BeiOpaTh TeppuTOpHIO HCCIEIOBAHUS U TOUYKH OTOOpA MaTepHaa;

2. IIpoBecTH OLIEHKY MOBPEKICHHS U YChIXaHUS XBOH;

3. Onpenenuts Kiacce 3arps3HEHUs BO3yXa;

4. PazpaboTath KapTy 3arpsi3HEHUs BO3/lyXa, HA KOTOPOl OTMETUTH 30HbI
Pa3HOM CTENEHU 3arpsi3HEHUSI BO3AyXa U HICTOYHUKHU 3arps3HEHMS;

5. [1oArOTOBUTH U MyOJIMYHO 3aLIUTUTh PE3YJIbTAThl IPOEKTAa B KOMAaH/E.

Pe3yabTaT npoeKkTHOM padoThHI 00yYaOmIerocs:

Kapra crenenu 3arpsi3HEHHOCTH aTMOC(EPHOro BO3AyXa Ha TEPPUTOPUHU
UCCIEOBaHMUS C YKa3aHWEM HWCTOYHUKOB 3arps3HEHUs; IMpe3eHTalUs
PE3yNbTaTOB UCCIEOBAHUS.

dopMa npeacTABJICHUSA Pe3yJIbTATOB IPOEKTHOM PadoThI:

3amyra TpOeKTa € HCIHOJIB30BAHUEM CpPEICTB BHU3yaM3alud MU
JEMOHCTPALUU MTPOIYKTA.

BbinoJsiHeHHe MpPoeKTAa:

Bomnpocs! AJ151 10IMycKa K MPOEKTHOI padoTe
1. ChopmynupoBath 1eib MIaHUPYEMOTO YKCIIEPUMEHTA.

2. Kakue nokaszatenu UCHOIB3YIOTCS JIJIs1 OLIEHKH KauecTBa aTMoc(hepHOTro
BO3/lyXa [0 COCTOSTHUIO XBOMU.

3. Kakue ucTouHuKM 3arps3HeHus: aTMoc(hepHOro Bo3AyXa €CTh B BallleM
palioHe IPOKUBAHUS.

4. IlepeyucinuTh OCHOBHBIE 3TAIbl OMPEAEICHUS YUCTOTHI AaTMOC(HEPHOTO
BO3/lyXa M0 COCTOSTHUIO XBOMU.

5. Kakue kacchl MOBpeXASHUS XBOU UCIIONIB3YIOTCS B JAHHON METOJIUKE?
6. [lepeuncinre n 0XapakTepU3yHTE KIACCHl YChIXaHUS XBOU.

7. Kakue knacchl 3arpsi3HEHUS BO3/yXa BBIICIISIOT?

8. OnummTe mpaBuiia 0TOOpa MaTepuana.

9. Kakue 3arpsi3HUTENN BBI3BIBAIOT MOBPEXKAECHUS XBOU?

10. Kak onpenenutb NpoaoKUTENBHOCTD KU3HN (MaKCUMaJIbHBINA BO3PACT)
xBou?
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11. Ot yero 3aBUCUT BBIOOP PACCTOSIHUS MEXKY TOUKAMH UCCIIEIOBAHUS?
12. XBor0 Kakoro rojga Heo0XoAuMO coOpaTh JJI MPOBEACHUS OLICHKU
COCTOSIHUSL aTMOC(EpHOTro BO3ayxa?

Dtanbl IpoBeJIeHUs paboThI:
1. IloaroToBUTEILHBII:
- BBIOOp TEPPUTOPHUH U TOUEK UCCIICIOBAHNUS;
- cOop martepuana;
2. Kamepanbaast 06paboTka coOpaHHOTO MaTepHaia.

1. BeiOpaTh TOukKHM wucclieqoBaHusi, npuMepHo 4 — 5. Touku TOJKHBI
HAXOJIUTCSl Ha OJHOM JIMHUU 10 MEpe YAAJIICHUS OT MOTEHIIMAILHOTO UCTOYHUKA
3arpsi3HEHHsS] B Balllell MECTHOCTH — HACEJIEHHOTO MYHKTA, MPOMBIIUIEHHOTO
PEANPUATHS UM aBTOMarucTpainu. JKenareabHo pacnojararb TOYKY M0 JTUHUH
npeodJialalonuXx BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MMOTEHIIUAJIbHBIC 3arPS3HSIONINE BEIIECTRA.

PaccTostHue Mexay TOYykKamMu 3aBUCUT OT MOIIHOCTA HCTOYHUKA
3arps3HeHusi. Ecii 5TO OOJIbIION HACENCHHBIA MYyHKT C MPOMBIIIJICHHBIMU
MPEANPUATASIMA ¥ MHOTOYUCIICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSTHUE MEXKTY
TOYKaMH MOTYT ObITh B Ipeaenax 1 kM (JanpHss miomaaka OyAeT yaajaeHa oT
ropoga Ha 5 kM). Eciau 310 HeOomblas KOTEIbHAs, TO PACCTOSHUE MEXKIY
momaakaMu MoxeT coctaBisaTh 400 — 800 metpoB. Ecnu 310 aBTOTpacca, To
20 — 200 meTpoB (B 3aBUCUMOCTH OT ITIOTOKA aBTOTPAHCIIOPTA).

2. B kaxmol Touke oOCiemoBaHUS HEOOXOIUMO OTOOpaTh MOJIOIBIC
NepeBbs, BeICOTOM 1-1,5 M ¢ G0OKOBBIMHU ITOOEraMu HE MEHeEe 8.

3. Onucath BBITONTAHHOCTH Y4acTKa, IPUCBOMB COOTBETCTBYIOMINMA OaII
(1 — BeITAaNTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOTO TPaBbI
BOKPYT JCPEBBLEB; 4 — HET HU TPaBbI, HU KyCTapHUYKOB). [Ipy BBITONITAHHOCTH
TEPPUTOPHUH, OLIEHHMBaeMOil Oamiamu 3 win 4 OLEHKa aTMoc(hepHOTo
3arps3HEHUsI HE BO3MOKHA.

4. Ha BwICOTE CBOEro pocra cobparh ¢ Kaxaoro nepeBa (1 nmepeBo B
onHoM Touke) Mo 30 XxBOMHOK (cyMMapHO 150 XBOMHOK). XBOWHKHU JOJIKHBI
OBITH B BO3pacTe 2 JIeT, TO €CTh HaJlo OpaTh 00pa3lbl XBOU C MOOETOB BTOPOTO
roJia >KU3HU — JIJI1 BCEX TOUEK OJIMHAKOBO pHC.1.
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OCEBOH nmober
1 roma

OCEBOH mober
2roma
oCEBOH mober
3roma

Puc.1. YacTu BeTBM XBOIHOIO JiepeBa ciayKaluue OMONHIUKATOpaMu

5. OueHuTh NPOIOJDKUATENIBHOCTh JKW3HU XBOM HA BETBU, C KOTOPOHU
OTOMpaIOTCSd XBOWMHKH, IO OXBOCHHBIM YYacCTKaM OCEBbIX MOOEroB B
COOTBETCTBHUM C PUCYHKOM 2.

[TonHbIN BO3pACT XBOU ONPEAEIISIETCS YUCIOM YYaCTKOB OCEBBIX MTOOETOB
C TMOJHOCTBIO COXPAHEHHOM XBOEW IUIIOC JOJII COXPAaHCHHOW XBOM Ha
CIEAYIOIIEM 3a HUM yYaCTKE.

0,5 ] 1,5

[
»o
(&
.

3
N

Puc. 2. Cxema OIIPCACIICHUA ITPOAOJIKUTCIIBHOCTH )KU3HHU XBOHU COCHBI

6. [IpoOy ¢ Kaxa0¥1 TOYKK HAJO0 TOMECTUTHh B OTACIBbHBINA MaKeT (JIydIiie
OyMaKHBIN) U cpa3y MOAMUCATh ero (yKa3bplBaeTCs 1aTa; TOYKa 0TOOpa; CTENeHb
BBITONTAHHOCTH Y4YacTKa; MPOJOJDKUTEIIBHOCTh KU3HU XBOW Ha BETKE, OTKYJa
OepyTcsi XBOMHKH).

2. IIpoBenenne onbITOB

2.1. AIropuTM OIpeeIeHUs1 KJIACCOB NOBPEKICHUSA U YChIXaHUSA XBOH

O6GopynoBanue u mocyaa Marepuan

1. JIynma 1. XBos cocHBI B Bo3pacte 2 jieT, He MmeHee 30 mTyk
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2. JIuHelka WM MUJUTUMETPOBasi Oymara

A.]'Il"OpPITM MMpOBE€ACHUSA ONIbBITA

BOI[pOCbI H 3aJ1aHUA

1. OcMOTpETH XBOIO MPU MOMOIIH JIYIIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIME
KJIACChI IO MPU3HAKAM MOBPEXKACHUS U YCHIXaHUS
COIJIACHO OLIEHOYHOH Tabnuie 1 u pucyHky 1.

3. [loncunTaTh KOMMUYECTBO MOBPEKICHHBIX
XBOMHOK B Ka)KJIOM KJ1acce.

4. ITogcuuTaTh KOINYECTBO XBOUHOK C
NPU3HAKAMHU YCBIXaHHSA MO KIIaccaM.

1. 3aHecTn JaHHBIE 110 KOJUYECTBY
MOBPEKICHHBIX XBOMHOK B TA0NHUILY 2.

2. 3aHECTH JaHHBIC [0 KOJUYECTBY
XBOMHOK C IPU3HAKAMH YCHIXaHUS B
Tabnuiy 3.

2. Paccuurtarh nmpoIeHT NOBPEKIECHHBIX U
XBOMHOK C IPU3HAKAMU YChIXaHUS
OTHOCHUTEIIBHO OOIIET0 KOJINYECTBA
COOpaHHBIX XBOUHOK.

OuneHouyHast TadJauIA

OueHka noBpeKIeHUsA

Tabmuua 1
U YCHIXaHHS XBOH

Kuaace nmoBpe:xkaeHus
/ KJacc yChbIXaHUsA

Buabl noBpe:xaeHuid XBou

XapakTepucTHKA YCbIXaHUS XBOM

KIT1/KVY1 XBOMHKa 0e3 nmaTeH Her cyxux ydacTkos
KII2/KV 1 XBOMHKA c HeOonpMM | HeT cyxux yuacTkoB
YHCIIOM MEJIKUX ISTEH
KII3/KVY 2 XBOMHKa € OOJIBIIMM YHUCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX U JKEITHIX MATEH
-/KY 3 - VYcoxna 1/3 xBoMHKH
-/KY 4 - VYcoxio 6oree MOJOBUHBI XBOWHKH

HJIK BCS XBOMHKA KCJITad U CyXad
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Knacce! moBpexneHus (HEXpO3kI) 1 2 3

Kiacchl yceIxaHusA 1 1 1 2 3 4

Puc. 3. Kinaccol moBpexIeHUS U YChIXaHUSI XBOU
3. O0padoTKa pe3yJbTaTOB ONBITOB

Tabmuma 2
OnpenesieHue Kjiacca MOBPeKICHUSA XBOU
Knacc KII1 KII2 KII 3
MMOBPCIKACHU A
XBOHU
Howmep XBOUHKH 0€3 TSATEH XBOUHKH C HEOOJBIITUM XBOMHKA C OOJIBIITUM
ACpeBa YUCJIOM MCJIKUX IISATCH YUCJIOM YCPHBIX U
JKCIITBIX ITATCH
IIT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
Marepuaia
BriBon;: % XBOMHOK — 0O€3 MATCH, Ha % HeOO0JIBIIIOE YHCIIO
MEJIKUX IISTEH KEITOTO LBETA, Y % MHOTO IISITEH IO BCEH IMHE. TakuMm
00pa3om, TOMUHUPYET KJIACC MOBPEXKIAECHUS XBOMU.
Ta0muna 3

Onpez[e.ﬂelme KJjJacca yCbIXaHud XBOH
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Kiacc KV 1 KV 2 KV 3 KV 4
TIOBPEXKICHHS
XBOU
Howmep Y XBOMHKH HET Y cox KOHYHK Ycoxina 1/3 Ycoxio 6omee
nepeBa CYXHX Y4aCTKOB XBOMHKH Ha 2-5 XBOWHKH TIOJIOBHUHBI
MM XBOUHKH HJTH BCSI
XBOWHKA JKeJITast U
cyxas
IT. % IT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
marepuaa
BriBos: % XBOMHOK OTCYTCTBYIOT CYXH€ YYaCTKH, y % ycox

KOHYHUK XBOWHKH, Y

% ycoxja TpeTb XBOWHKH,
MOJIHOCTBIO cyxue. Takum o0pazoM, TOMUHUPYET

% XBOUHOK —

KJIaCC ITOBPCKIACHHUA

XBOMU.

CnenaiiTe BBIBOJ O YHMCTOTE BO3JyXa Ha HCCIEAYEMON TEPPUTOPUU TIO
Tabsmie 4.

Knacc YUCTOTBI BO3AyXa OIpCACIACTCA IIPpU IICPCCCUCHHH KJIaCCa
IMOBPEXKACHUSA XBOU Ha nmoberax 2 roja >XU3HU 1 MaKCUMAJIbHOTO BO3pacTa XBOU
Ha BCTKC.

Tabmnura 4.
Onpenesenue Kiaacca 3arpsi3HeHUs BO31yXa
Kiace noBpe:xnenusi XBou Ha nooerax 2-rorojaa xKu3Hu
MakcuMaJdbHbBII
BO3pPacT XBOH 1 2 3
4 I -1 i
I | -1
2 I 11 AV
2 - v v -V
- AV V -VI
— - Vi
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VYcaoBHble 0003HAUYEHUsSI Kilacca 3arps3HEHUs Bo3ayxa: | — ujeanbHO
yucteiii; Il — wyumcreni; Il — oTHocuTenbHO YHCTBIA («HOpMaAY); IV —
3arps3HEHHBIA («TpeBoray); V — rps3HbIM («omacHo»); VI — odeHb Ips3HBIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COUETAHUS.

4. 3aBepmaromuii 3tan: Pa3zpaboTka KapThl CTENEHU 3arpsS3HEHHOCTH
aTMOC(EepHOro BO3AyXa Ha TEPPUTOPUU HCCIEAOBAHUS C YyKa3aHHEM
WCTOYHUKOB  3arpsi3HCHUS;  TPE3CHTAlMs  Pe3yJbTaTOB  HCCIIEOBAHUSI.
[TogroroBka ycTHOrO COOOIIEHHWS U  TPE3CHTAlMM 10  pe3yJibTaram
MIPOBEJICHHOTO UCCJICIOBaHUSI.

TpeOoBaHusA K YCTHOMY COOOLICHMIO:

— NPOJOJLKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkas aKTyaJbHOCTb HCCIICIOBaHMS, TUIOTE3a, IIEb,
3a7a4i, OOBEKThl M METOblI, MOJYYEHHBIC PE3YyJIbTAaThl U HUX OOCYXICHUE
(mpencraBieHue MPOIYKTA), BHIBOIBI.

TpeOoBaHuA K CTPYKTYpe NpPe3eHTALNN:

1. TuryneHbIfi cnadin. B BepxHedl wacTtu claiiia HEoOXOAMMO OTPa3UTh

uHpopmalmio o0 oOpa3oBaTeIbHON OpraHu3alui, B KOTOPOW MPOBOJIUIOCH

uccienoBanue. B 1eHTpanbHON YacTH claijie yKa3bIBaeTCsi TeMa y4deOHOo-

UCCIIEOBATEIbCKOTO TMPOEKTa. B HUKHEW YacTH CIpaBa YKa3bIBAIOTCS

YYaCTHUKU MTPOEKTA, BHITIOIHSBIINE padoOTYy;

AKTyaJIbHOCTB;

I'mmioTesa, 11€71b, 3a1a9H;

4. OOBEKTHI U METOJBI UCCIAEAOBAaHUS (MOTYT ObITh pa3OUTHI Ha JBa cllaiiia u
Ooiee);

5. Pesynbrarhl ucciaenoBanuii. Moryt ObITh MPECTABICHBI B BUJAEC PHUCYHKOB,
rpadukoB, ¢dororpaduid, TaOIHI, KOTOPHIE JIOJDKHBI HMETh CKBO3HYIO
HyMEpalMi0 W Ha3BaHWE. KOJUYECTBO CIJIAlJIOB 3aBUCUT OT oObeMa
Marepuaina, HO HE€ JOJDKHO IMIPUBBIIIATH OTBEICHHOTO BPEMEHM Ha
coobrmieHre. MoXHO MPECTaBIATh MaTepual HE B TIOJIHOM 00beMe, a TOJIBKO
CaMbl Ba)KHbIE MOMEHTBI;

6. BrIBOAEL,

7. 3axmountensubiii  (“brmaromapro  3a  BHuManue” wm  “Cmacubo 3a
BHUMAHUE).

JInst co3ganus KaueCTBEHHOM Mpe3eHTallMd He0O0X0IMMO COOJII0AaTh Psij
TpeOOBAHMIA:

W™

Oo0mue 1. TlpeszenTanus A0JKHA HAYUHATHCS C TUTYJIHBHOTO Cciaia,
TpeOoBaHUs /i€ YKa3bIBACTCS TEMa, CBEACHUS 00 aBTOPE U T.II.

2. Ha cnaiizax He0OXOAMMO pa3MeIaTh TOJIbKO TE3UCHI,
KITFOUEBBIC CJI0Ba, rpaduIecKrue MaTepratbl (CXEMBbI,
PUCYHKH, Ta0JIUIIBI, (HOTO U T.I1.).
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Hcnonb30BaTh €UHBIN CTUITE OOPMIICHUS.

KosimdecTBO ciaiiIoB JODKHO OBITH TOCTATOYHBIM JIJISI
PacCKpBITHSI TEMBI, HO HE Ooiiee 20-TH.

HpudTe!

Cnenyet HCIIOJI30BaTh CTaH/apTHEIC, IIIHPOKO
pacnpocTpaHeHHbIe TpU(THI, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

Pasmep mpudra miis 3arogoBkoB — He MeHee 24, IS
uH(popmanuu He meHee 18.

He pexomeHnayeTcs MCnoib30BaTh pa3Hble TUIBI IPH(PTOB
B OJIHOM ITPE3EHTALINN.

Jns  BwigeneHuss HHGOpPMALUMU CJIEAYeT MCIOIb30BaTh
XKUPHBIA WPUPT, KypPCUB UM TIOTYEPKUBAHHKE.

He 3moynoTpebisaTh MponucHbIMU OyKBaMH.

don

KenaTenbHO HMCHOJB30BaTh OJHOTOHHBIA (DOH HEAPKHUX
NACTEIbHBIX TOHOB.

Jlnst poHa npeanoyTUTENbHBI XOJIOAHBIE TOHA.

Hcnonb3oBanue
IBETA

Ha ogHoMm craiiie pekoMeHyeTCsl UCII0JIb30BaTh He Ooliee
3-X TBETOB: OJWH s (POHA, OMMH JUIs 3arojIOBKA, OJUH
JUIST TEKCTA.

Jnst boHa 1 TeKcTa UCMOIb30BaTh KOHTPACTHBIC 1[BETA.

[IpencraBnenue
uHbopmauu

PekomeHnnyeTcs  MCIONB30BaTh  KOPOTKME CJlIOBA W
IPEJIOKEHMSL.

MuUHMMU3UPOBATh KOJIMYECTBO IMPEJIOrOB, HAPEUYUH,
IIPUJIaraTesIbHbIX.

3aroaoBKHU AOJKHBI IIPUBJICKATb BHUMAHHUC Ay IUTOPUH.

O6bem
uH(popMaIuu

He crouT 3amonHsATh OAMH CIIalJ CIUIIKOM OOJBIINM
o0beMOM HMH(pOpPMALIUU: JIIOJU MOTYT E€IUHOBPEMEHHO
3allOMHUTh HE Oosiee  Tpex  (akTOB, BBIBOJOB,
ONPEIEIICHUMN.
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2.2. OneHO4YHBIE CPeACTBA PY0E:KHOTO (TEMATUYECKOT0) KOHTPOJIS 110
aucuuiuinie «buosorus»

Py6exxHblit KOHTPOJIb TIO AUCIHUIUIMHE «buosorus» npoBoauTcs B hopme
KOHTPOJBHBIX PabOT Ha OTHEIBHBIX 3aHATHUSIX IOCJE 3aBEPIICHUS H3YyYCHHS
MEepBOro, BTOPOTO, TPEThEro M ueTBepTOro paszaenon. Ilocie 3aBepiieHHs
MATOTO pazjesia pyOeKHBIH KOHTPOJIh MPOBOAUTCS B (OpME 3alIUTHI Keiica:
MIPEJCTABIICHUS PE3YIbTATOB PEIICHUS KECOB (BBICTYIUUICHUE C TIPE3CHTAIUEH ).
Py0GexxHbIl KOHTPOJIB MIECTOTO pas/ieia MPOBOAUTCS B (JopMe 3aIIUTHI TPOCKTA!
MPEJCTABICHUS]  PE3YJbTATOB  BBINOJHEHUS]  y4e€OHO-UCCIEI0BATEILCKOTO
MIPOEKTA (BBICTYIUICHHUE C MPE3CHTALINEN ).

[IpuBenemM mpumepsl 3aIaHUi TSl KaXKI0TO TUTIA PyOeKHOTO KOHTPOJIS.

1. KontposbHas pabdora “MoJjieKy/JsIpHbIIl YPOBeHb OPraHHM3alUM
JKMBOI0”.

B pe3ynbrate ocBoeHus mnepBoro pasuaena “‘Kinerka — cTpykTypHO-
byHKIIMOHATBHAS €IMHUIIA )KUBOTO” 00yYaroluecs CMOTYT:

— XapakTepu30BaTh CTPOCHHE W (YHKIMH OCHOBHBIX OHOMOJIUMEPOB,
KJIETKU U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— OMPEAEATh Pe3yJIbTaThl U3MEHEHUS] TEHETUYECKOT0 KOJIa B Mpolieccax
MaTPUYHOIO CUHTE3;

— OpraHU3OBBIBATH HAOIOJICHHE OWUOJOTHUYECKUX OOBEKTOB Ha
MOJIEKYJISIPHOM U KJIETOYHOM YpPOBHE.

KontponrHast paboTa mpencrasisier coOoi 3aiaHusi B TeCTOBOU (popme
Pa3IMYHOTO YPOBHA CJIOXHOCTHU: “HM3KWN, ‘“‘CpenHUN’ W “BbICOKU . B
3aBUCHUMOCTH OT THIIA M TPYAHOCTH 3aJaHUSI €r0 BBINOJHEHHE OLIEHUBAETCS
pPa3HBIM 4YUCIIOM OauioB. BeimoigHeHWE KakIOoro 3agaHusi ‘“‘HU3KOTO” YPOBHS
CIOKHOCTH oOlleHuBaeTcs 1 OamioM. 3a BBIMOJHEHHE 3aJlaHWM “‘cpeaHero”
YPOBHSI CIIOKHOCTHM B 3aBUCHUMOCTH OT TMOJHOTBI M NPaBUIBHOCTA OTBETA
prcBauBaeTcs 70 2 OaJIoB.

K 3amaHnio “BBICOKOTO” YpOBHSI CJIOKHOCTH OTHOCUTCS PEILICHHE 3ajad.
[Ipy nmpaBuIbHOM pPEMIEHUM 3aJaHUN “‘BBICOKOTO’ YPOBHS INPHUCBAaMBAETCA 3
Oana.

3agaHus BCEX YPOBHEU CIIOKHOCTH MPOBEPSIIOTCS aBTOMATHUECKHU.

Pacnipenenenue 3amaHuid MO YPOBHSM CIIOKHOCTH TNIPEICTABIIEHO B
cieayromen Tadauie:

YpoBeHnb baan | IIpouentHoe Tun Bonpocos
CJIO’KHOCTH coJiep:KaHue

3alaHuA 3aJlaHul

Huzkuii 1 65% - 3a/1aHKS C BBIOOPOM OJTHOTO

IIPaBUJIBHOTO OTBCTA

Cpenuuii 2 15 % - MHO>KECTBEHHBIN BBIOOD;
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- BOIIPOCHI Ha YNOPAIOYNBAHUE WIH
YCTaHOBJICHHUE NPABUIIBHON
I10CJIEOBATEIbHOCTH

Bricokuit 3 20 % - CUTYaIIMOHHBIE 33]]a4i WU BOIIPOCHI
IpeIyCMaTPUBAIOIINE PAa3BEPHYTHIN
OTBET

Kpurepuu onieHnBaHusi pyoexHOM KOHTPOJILHON PabOTHI:

Ouenka IIpoueHT BBIMOJIHEHHS
“OTIMYHO” 85-100%
“xopormo” 70-84%

“y10BJIETBOPUTEIHHO 50-69%
“HeyAOBIETBOPUTEIBHO Menee 49%

1. A3otucroe ocHoBanue ajieHuH B Mosekye JJHK kommuemeHnTapHo...
1) ryanuny;
2) LUUTO3UHY;

3) ypauuy;
4) TAMHHY.

2. K mypruHOBBIM a30THCTBIM OCHOBAHUSIM OTHOCATCH...
1) ajeHHH ¥ TyaHMH;

2) ryaH¥H | [IUTO3HH,;

3) LMTO3UH U ypalui;

4) ypauui v aJicHUH.

3. Boibepute gpynkuuro nPHK?

1) xpaHeHHe reHeTu4ecKoi HHpOpMaIINH;

2) TpaHCHIOPT AMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOZUT B cOCTaB pudOCOM;

4) nepenoc renernyeckoii ungopmanui ot JJHK k pudocome.

4. KneTku 3yKapuoT HE COIEpXKar...
1) nmuzocom;

2) pudocom;

3) Me30coM.;

4) xomrekca ['oabmxu.
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5. Knetkn npokapuor coaepxar...
1) K1eTOUHBIN LEHTP;

2) SHIOIIa3MaTUYECKYIO CETh;

3) pu60COMBI H M€30COMBI;

4) koMIu1eKC ['0JIb/KM U TM30COMBI.

6. Kakue opraHouibl BCTpEUarOTCs TOJIBKO B PACTUTENIbHBIX KIETKAX?
1) sHpoMmIa3MaTHYeCKas CeTh;

2) MJIACTH/BI;

3) MUTOXOHAPUH;

4) xomruiekc ['ombmxu.

7. B meTagazHOi XpOMOCOME BBIJEISIOT. ..
1) nneun U LEHTpOCOMY;

2) LEHTPOCOMY U LICHTPUOJIH;

3) LEHTPUOIU U LIEHTPOMEDPY;

4) meHTpoMepy H ILIeYH.

8. K aBToTpodam oTHOCSTCH. ..

1) BUpychI;

2) XeMOCHHTE3UPYIOIINe DaKTepHH,
3) rpu0si;

4) mapazutuyeckre OaKTepuu.

9. Tpanckpunuus — 370...

1) cBsizpiBanue amMmuHOKUCIOTHI ¢ TPHK;
2) IepeHOC AMUHOKUCIIOTHI B PUOOCOMY;
3) yaBoenue motiekyinl JIHK;

4) cunte3 ”PHK na matpune JHK.

10. Ecn xogupytomas 6enok 9acTh rera cogepxut 6000 map HyKI€OTHIOB, TO
CKOJIbKO aMHUHOKHUCJIOT B KOJIUPYEMOU MOJIEKYJie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuuciaeHHbIX 00€3HEH, BRI3bIBAIOTCS BUPYCAMM?
a) TyOepkysne3 u nudpTepus;

0) dudrepus u CITN/;

B) CIIN/ u rpunm;

41



T') TPUIII U TYOEPKYJIE3;

12. B pe3ynbrare nepBoro AeiaeHus Meno3a NpOUCXOIUT:
a) yBeJIMYEHUE Habopa XpOMOCOM;

0) yMeHbIlIeHHe HA00OpPa XPOMOCOM;

B) COXpaHEHUE UCXOTHOr0 Habopa XpoOMOCOM.

13. Yto npoucxoaut B anadase Il meiioza?

1) ciupanuzanus XpoMOCOM;

2) pacxo>KIEHHUE K MOJII0CaM JBYXPOMATHUIHBIX XPOMOCOM;
3) pacxoxkieHne K moJI0caM XpoOMaTH/I;

4) pacnoJioKeHUE XPOMOCOM B IIJIOCKOCTH 3KBAaTOPA KIIETKH.

14. YcTanoBUTE COOTBETCTBUE

Opranoun OyHKIUS
1) pubocoma A) epeBaprMBaHUE OTMEPIINX KIIETOK
2) XJ0pOILIACThI b) dorocunTes
3) MM30COMBI B) cunres 6enka
4) ueHTpuoIH I') o6pazoBanue BepeTeHa AeNeHUs

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

15. BriOeputre XUMHYECKHUE DJIEMEHTHI KJIETKH, KOTOpPbIE BXOJASIT B COCTaB
OpTraHUYECKUX BEIIECTB:

1) kanbLMii;

2) yriiepon;

3) uuHK;

4) BOaoOpo;

5) kucaopon;

6) Melib;

7) a3oT.

16. YcTtaHoBUTE COOTBETCTBUE

['pynner aMMHOKUCIOT [IpencraBurenu

1. HelitpanbHble A) rimyraMuHOBas KUCJIOTa
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2. Kucnbie b) nuzun

3. OcHOBHBIE B) ananun

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

17. B monekyne JIHK HykneoTuabl, coaepkamue aaeHuH, cocTaBisaoT 10%.
CKOJIBKO TpOLIEHTOB B JaHHOM MOJIEKYJIE HYKJIEOTHIIOB, COJEPKAIIUX
[IATO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK Hykneotuasl, cogepxkamue ypamui, coctaBisitor — 30% u
aneHuH — 40%. CKOJBKO MPOLEHTOB aJICHWIOBBIX HYKJICOTUIOB COJIEPKUTCS B
uenu JIHK, kommneMeHnTapHoi TOM, Ha KOTOPOU cuHTe3npoBanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyactox monekynsl JJHK coctout n3 60 map mykineotuno. Onpenenure
JUTMHY ATOTO y4acTka (paccrossHue Mexay Hykieotunamu B JIHK cocrapnser
0,34 um)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment mousekynsl JIHK copepxutr 1230 HYKIECOTHMAHBIX OCTaTKOB.
CKOJIbKO aMMHOKHUCIIOT OyIET BXOJAUTh B COCTaB Oefka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJIEHNE Pe3yJbTATOB pPellieHUsl KeiicoB.

3amuTa Keiica SBISETCS PYOEKHBIM KOHTPOJEM IO MATOMY pa3iemy
“broiorys B ®U3HU’, B pE3yJIbTaTe N3yUEHUs KOTOPOTo 00yJaroInecs CMOTYT:
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— aHAJM3UPOBATh ITUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHHUI B
o0yacTi OMOTEXHOJIOTHH U TeHETUYECKUX TEXHOJIOTHIA.
Jnsa 3ammThl  KeiicoB oOydaromumcsi Heoboxonumo B pamkax BCP

[OJArOTOBUTh YCTHOE COOOILIEHHE IO pe3yJbTaTaM

IIOJITOTOBKOM ITPE3CHTALINM.

KpI/ITepI/II/I OIOCHHMBAHUA YCTHOI'O COO6IH€HI/I$II

pelmeHns Kenca C

Bbanabl
Kpurepun
OLlEHUBAHUS
1 6ana 2 dasia 3 dasa
1. CooTBeTcTBHE coJ/iepKaHue JOKIaaa coJiep)KaHue coJiepKaHue
COJIep>KaHusl AOKIaAa | JIUIIb YaCTUIHO JOKJIaja, 3a JOKJIaza
3asBJICHHON TeMe COOTBETCTBYET HCKIIIOYCHHEM COOTBETCTBYET
3asBJICHHOW TeMe OTJICTbHBIX 3asiBIICHHOI TeMe U
MOMEHTOB, B IOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

3asBICHHOI TeMe 1
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. Crenespb
PaCKpPBITUS TEMBI

packphITa MaJiast 4acTh
TEMBI; TOMCK
uH(popMaIuu MpoBeIEH
MMOBEPXHOCTHO; B
U3JI0’KEHUHU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKpbITa
XOpOIIO, HO HE B
ITOJTHOM 00BEME;
uHpopMaun
MIPEICTaBICHO
HE/I0CTaTOYHO; B
OTJENBHBIX CITYJasx
HapylleHa JOruKa B
U3JI0KCHUT
marepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MOJTHOCTBIO;
MpeCTaBJICH
00OCHOBaHHBIH
00BEM
uHpOpMaINH;
U3JI0KCHHE
Mmarepuana

JIOTUYHO, JOCTYITHO

3.YMeHue 10CTynHo
1 IIOHATHO IEPCAATH
coJiepKaHue JToKIajga
B BUJIE€ IPE3EHTALIUU

U3 MIPEICTABICHHON
IPE3EHTAlMH1 HE COBCEM
MOHATHA TeMaTHKa
UCCIIEIOBaHMs, AETaIN
HE PacKpbITHI

Ha OCHOBE
MPECTAaBICHHOMN
MPe3CHTAIH
dbopmupyercs
00111eC TOHUMAaHUE
TEMaTHKH
HCCJIEI0OBAHMS, HO

Ha OCHOBC

MPEICTaBICHHOMN

Ipe3eHTaIH
dbopmupyercs

IIOJIHOC IIOHMMAaHHUC

TeMaTUKH
HCCIICAOBAHUSA,
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HC ACHbI JC€TaJI1

PAaCKpBITHI AeTaIu

OueHuTe NPe3eHTAHIO 110 CIEIYIOIUM KPUTEPHUSIM:

€C COACPIKAHUC

Kpurepun Bajbl
OLICHUBAHHSA
0 1 2
II0JIHOTA uHpopmanus, uHpopManus, IIPE3EHTALNS
MCIIOJIb30BaHUs UCIoJIb3yeMas B IIPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
y4yeOHOro MaTepuana | Mpe3eHTaluu, He IIPE3EHTALNH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K TeMe, | nHpopmanuzo,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PAaCKPBIBAIOT | popMupoBaHUs

npeacTaBJICHUA O
TEMC

JIOTHKa W3JI0KEHHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepual
MpE3EHTalNU HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MPE3EeHTALUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TJ1aH
MIOCTPOEH HE TOYHO

Marepuall,
MIPUBEJCHHBIN B
Mpe3EHTalNU
IIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHusT U
COCTaBJICHHOMY
TJIaHy

TEPMHUHOJIOTHYCCKas 1
opdorpapuyeckas
IPaMOTHOCTD

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TEPMHHBI IPUMEHECHBI
IO CYIIECTBY

B IpC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIINOKU, TEPMUHBI
MMPUMCEHCHBI BEPHO

B IIPC3CHTAlUA
OTCYTCTBYIOT
opdorpaduueckue
OLTMOKHU, TEPMUHBI
MMPUMCEHCHBI BEPHO

AKKypaTHOCTb U
OpUTMHAJILHOCTh
ITOCTPOEHUS

MIPE3CHTAIHS
noctpoeHa 6e3 yuera
KOMITO3HUITUH
cIammoB, 0e3
coOIroIeHUA
TpeOoBaHMIT K
mpudram u
LIBETOBOMY
0(hOpMIICHUIO

MIpe3CHTAIHS
MOCTPOEHA C
y4eToM TpeboBaHUM
K 0 OpMIICHHIO, HO
HET €MHOTO
odopmIIeHUs
CclIaiI0B

MIPe3CHTAIHS
MIOCTPOCHA B
TTOJTHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmienus,
WCTIOIB30BaH
OpUTMHAJIbHBIN
MOJIXO/T K
oopmieHuro
CJIalIOB

Ikana nepeBoaa 6a/1JI0B B 0OTMETKY

17-15 6amioB - «5»
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14 - 9 6amnoB - «4»
8-6 0aw10B -« 3»

Menee 6 6aUIOB MM OTCYTCTBHE PAOOTHI - «2»

3. 3amura npoexkra: mNpeAcCTaBJIeHUE Pe3YJbTATOB BbINOJHEHUS

Y4eOHO-HCCJIe0BATEIbCKOT0 MPOEKTA.

3amura MpoeKTa SBISETCA PyOEKHBIM KOHTPOJIEM IO IMIECTOMY pa3aeiy
“BHOPKOTOTHUECKHE HCCIACAOBAHHS ,
00yyYaroIMecs: CMOTYT:

— ONHMCBIBATh METOABI OMO’KOIOTHUYECKUX UCCIICIOBAHUT;

— IJIAHUPOBATh OMOAKOJIOTUUECKUN IKCTIEPUMEHT;

— IPOBOJIUTH OMOIKOJIOTUYECKUI IKCIIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YJIbTATHI IPOBEACHHOTO OMOAKOJIOTHUECKOTO

OKCIICPUMCHTA C UCITIOJIb30BAHUCM KOJIUMYICCTBCHHBLIX MCTOJ0B.

B pe3yJbTare H3Yy4YEHUS KOTOPOro

JIist 3amuThl MPOEKTOB oOydaromuMmcss HeoOxoaumo B pamkax BCP
MOJITOTOBUTH YCTHOE COOOIIEHHE IO pe3yjbTaTaM BBIMOJHEHUS Y4eOHO-
UCCIIE0BATEIBCKOTO MTPOEKTA C MPE3EHTALIUM.

TpeOoBaHus K Tpe3eHTAllMd W COOOIIECHUIO OIKCAaHbl B MpUMEpPE
BBITIOJIHEHUS Y4€OHO-UCCIIeI0BATEIHLCKOIO MPOCKTA.

Kpurepuu onieHMBaHUsl yCTHOTO COOOIIECHHUS

Banabl
Kpurepun
OlLlCHUBAHUSA
1 6an 2 0aj1a 3 0a11a
1. CooTBeTCcTBHE cojiepXaHue JoKIaaa cojiepKaHue coJiepKaHue
coJiepKaHus JOKJIaIa | JIUIIh YaCTUIHO JIOKJIaza, 3a JOKJIaga
3asiBJIEHHOI TEME COOTBETCTBYET HUCKJIIOUEHUEM COOTBETCTBYET
3asBJIEHHON TeMe OTIICIILHBIX 3a4BJIEHHON TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3as1BJICHHOI TeMe U
B MOJIHOW Mepe €€
pacKpbIBaeT

2. Crenespb
PaCKpPBITHS TEMBI

packpeITa Majas 4yacTb
TEMBI; TOUCK
uH(pOpPMAaLIMU TPOBEAEH
IIOBEPXHOCTHO; B
U3JI0KEHUU MaTepuasia

TEeMa pacKpbITa
XOpOIIO, HO HE B
MOJTHOM 00BEME;
nHpopmaruu
MIPEJICTABICHO

TeMa pacKphITa
MMOJHOCTBIO;
MPENCTABIIEH
000CHOBaHHBIH
00BEM
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OTCYTCTBYCT JIOI'UKa,
JAOCTYIIHOCTD

HEJ0CTaTOYHO; B
OTJIENbHBIX CIyYasix
HapYyIICHA JTOTHKA B
U3JI0KEHUU
MaTepuaia, He
COBCEM JIOCTYITHO

uH(bOpMaINH;
U3JI0)KEHHE
marepuana
JIOTUYHO, JOCTYITHO

3.YMeHue 10CTyITHO
Y TIOHSITHO MepeaTh
coJiepKaHue JI0KJIaa
B BHJIC NIPE3CHTAIIUU

U3 MpeICTaBICHHONW
IIpE3EHTALM1 HE COBCEM
MOHTHA TEMaTHKa
UCCJIEIOBaHMSI, eTaIN
HE PaCKPBITHI

Ha OCHOBE
MPEICTaBICHHON
MIPE3eHTalUN
dopmupyercs
oO11ee MoHUMaHHUE
TEMaTUKU
HCCJIEI0BAHMS, HO
HE SICHBI JeTalu

Ha OCHOBE
MPECTAaBICHHON
MIPE3EeHTALUN
dbopmupyercs
MOJIHOE TOHUMaHUE
TEMATHKHU
HCCIIEI0BAHMS,
PACKpBITHI JETAIH

OueHuTe Npe3eHTalHIO 10 CIEIYIOUUM KPUTEPHUSIM:

€C COACPpIKAaHUC

Kpurepun Basl
OLICHUBAHMS
0 1 2
IIOJIHOTA nHpopmanus, uH(popManus, MIPE3CHTALNS
MCIIOJIb30BaHUs UCIOJIb3yeMas B IIPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOro MaTepuana | Ipe3eHTaluu, He Mpe3eHTAlNH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHTCS K TeMe, | nHpopMmarluio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PAaCKpBIBAIOT | popMupoBaHUs

IIPEJICTaBJICHUS O
TeMe

JIOTHKA U3JI0KEHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepual
MpE3EHTAlNN HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MPE3eHTAIUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TJ1aH
MIOCTPOEH HE TOYHO

Marepuarl,
IIPUBEJICHHBIN B
[IPE3EHTALUN
MTOJIHOCTBIO
COOTBETCTBYIOT
TEeMe 3a1aHUs U
COCTaBJICHHOMY
IJIaHy

opdorpaduyeckas
rpaMOTHOCTD

TCPMHUHOJIOTMYCCKAas U

B IIPE3CHTAINU
MPUCYTCTBYIOT
opdorpapudeckue
OIIMOKH, HE BCE
TCPMUHBI IPUMCHCHDBI

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpaduyeckue
OIMMOKHU, TEPMUHBI
MPUMEHEHBI BEPHO

B IIPE3CHTAINH
OTCYTCTBYIOT

opdorpadudeckue
OImUOKH, TEPMUHBI
MIPUMEHEHBI BEPHO
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0 CYLIECTBY

AKKYPAaTHOCTb U
OpUTrMHaJIbHOCTDH
IMOCTPOCHUA

MPE3CHTAIHSI
MocTpoeHa 0e3 yuera
KOMITO3UIIUU
clIaumoB, 0e3
cOOIrOIeHUS
TpeOOBaHMI K
mpudTaM u
I[BETOBOMY
0(OpMIICHUIO

pe3CHTAIHS
MIOCTPOCHA C
y4eTOM TpeOOBaHMI
K 0 OpMIICHHIO, HO
HET JMHOTO
odopmIIeHUS
CJIaliI0OB

Mpe3eHTalUs
MIOCTPOCHA B
MIOJIHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmrenus,
UCIOJIb30BaH
OpUTMHAIbHBIN
MOAXOJI K
odopmiteHnIO
cJIai0B

KpI/ITepI/II/I OLICHHMBAHUA 3allIUTHI IIPOCKTA! OajIbl 3a YCTHOC COO6HICHI/IG n

IMPC3CHTAINIO CYMMUPYIOTCA.

IIKAJIOH:

17-15 6amwioB - «5»
14 - 9 6amoB - «4»

8-6 0aw1oB -«3»

Menee 6 6a/10B WM OTCYTCTBUE PAOOTHI - «2»

OLI€CHKAa BBICTABJIAACTCA B COOTBCTCTBHH CO
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2.3. OueHoYHBIE CpPeaCTBA NMPOMEKYTOYHOM ATTECTALMHU IO JMCHUIJINHE
«buoJsorus»

[IpomexxyTOUHass KOHTPOJIb MO AUCHUIUIMHE «bHONOrus» MpPOBOJIUTCS B
BHUJIE MHCHMEHHOW HTOrOBOM KOHTPOJIbHOW paboThl. KoHTponwHas paboTa
BKJIIOUaeT B ceOs JBa THUMA 3aJaHUN: TECTOBBIE BOIMPOCHI, HAMpaBICHHE Ha
IIPOBEPKY YCBOEHUS TEOPETUYECKOrO0 MaTrepuana, 3aJadyd MW 3aJaHus,
HaIpaBJIeHHbIC HA TPOBEPKY CHOPMUPOBAHHOCTU MPAKTUUECKUX YMEHUH.

Yacts 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOIO BEPHOTO OTBETA W3
yetblpex M 10 3amaHuil ¢ BBIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTMYECKUX 0OBEKTOB, IPOLIECCOB U SIBJICHUIA.

Yacts 2 copepkuT 4 3a1a4n U3 pa3HbIX TEM JUCLUIUIMHBI U 1 MPaKTHKO-
OpUEHTUPOBAHHOE 3aJlaHue, (OPMUPYEMON B COOTBETCTBUM C METOJUYECKUMU
PEKOMEHJALUSIMU.

B 3aganusx 1-15 BeiOeprTe 01MH NPaBUIIBHBIN OTBET:

1. XUMMYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVYJIA

1) ne30KCMpUOOHYKICHHOBOM KHCIOTHI

2) puOOHYKIIEMHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVIJIE JTHK
[MPOUCXOOUT B ITPOLECCE

1) TpancBepcuu

2) penapaiuu

3) peruukanuu

4) tpanchopmanuu

3. AJIAA ObBPASOBAHUA JIMITMAHOI'O BUCJIOA BAXKHbI
B3AUMOJIEVICTBUS MEX]TY MOJIEKYJIAMU JIMTTMIOB:
1) BomopoaHbIE U HOHHBIE

2) UOHHBIE U KOBAJICHTHbIE

3) KoBaNieHTHBIE U TUAPODHOOHBIE

4) Tonbko rupodoOHbIC

4. YIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVIJIE JTHK
I[MPOUCXOIUT B ITPOLECCE

1) penapauuu

2) Tpanchopmaruu

3) TpaHCBEepCcUU

4) peruiukanuu

5. I KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) aMMHOKHUCIIOT

2) HYKJICOTHJIOB
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3) raukoreHa

4) pochomunuaon

6. B [TIPO®A3E MUTO3A JJIMHA XPOMOCOMbBbI YMEHBIIIAETCA 3A
CUET

1) TpaHCKpUIIITUU

2) penyIIuKaiuu

3) neHatypauuu

4) ciupanu3aluu

7. BIATOJAPA KOHBIOTAIUM 1 KPOCCHUHI'OBEPY ITPOUCXOJUT
1) yBenu4eHue ynciaa XpoMocoM BIIBOE

2) oOMeH reHeTuYecKor nHpopManuen Mexay TOMOJIOTHYHBIMA XPOMOCOMaMH
3) yMEHBbIIIEHUE YK CIIa XPOMOCOM BIBOE

4) yBenM4YEeHHUE YKCTIa TaMET

8. ITOJIMITEIITUAHBIE LHETI CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuT03051€ 1 MOAUGDULIUPYIOTCS TAKXKE B ITUTO30JI€

2) B IMTO30J1€, 3aTeM MOAUpUIUpPYyIOTCs B anmnapare ['onbmku

3) Ha MeMOpaHe PHI0TUIa3MAaTUYECKOTO PETUKYIIyMa, 3aTeM MOAUPUITUPYIOTCS
B anmapate [ oybaxu

4) B IMTO30J1€, 3aTEM MOAUPHUITUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUHAIOTCA B TEHAX

1) ToJIbKO 2yKapuOT apxebakTepuii

2) 9yKapuoT u dy0aKTepHii

3) sybakTepuii U apxebakTepuii

4) apxebakTepuil U IyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKMX BEIIECTB B KJIETKE
I[MPOUCXOJAT

1) o6pazoBanuemM Mosnekyia ATD

2) ¢ OCBOOOXIECHUEM SHEPTUU

3) pacuienjaeHueM BEIIeCTB

4) UCTI0JIb30BAHUEM PHEPTUU

11. 3 OJJTHOM MOJIEKYJIbI HYKJIEMHOBOI KMCJIOTHI B
COEJUHEHUNU C BEJIKAMU COCTOUT

1) muTOoXOHIPUS

2) xpomocoma

3) ren

4) XJ0pOoILIacT

12. JOYEPHUE XPOMATHUIbI CTAHOBSTCS CAMOCTOSATEJIBHBIMU
XPOMOCOMAMMU ITOCIJIE

1) cnapuBaHusi TOMOJIOTUYHBIX XPOMATHU]T

2) oOMeHa y4yacTKaMH MEX]Ty TOMOJIOTHYHBIMU XPOMOCOMAMHU

3) pa3neneHusi COeIUHSIONIEH UX LIEHTPOMEPHI

4) BBICTpaBaHUS XPOMOCOM B 3KBATOPHALHOMN TUIOCKOCTH KIIETKH
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13. TEHETUYECKUU KOJI — OTO:

1) HaboOp KIETOYHBIX TCHOB

2) HyKJICOTUIHAS MTOCIICIOBATEILHOCTh T'eHA

3) reHeTHYECKAs IKCIIPECCHS

4) cucteMa 3amrcy TeHETHUCCKOM nHpOpMaIK

14. B KAKUX U3 I[TEPEYNCJIEHHBIX OPTAHEJIJI CAMA S BBICOKAS
KOHI[EHTPALIMS Ca?*

1) simpe

2) MUTOXOHIPHUSIX

3) muToIIa3Me

4) armapare ["oybxu

15. KAKHME W13 ITEPEYMCJIEHHBIX HMXXE CTPYKTYP KJIETK HE
NMEKOT MEMBPAHBI

1) MM30COMBI

2) XJIOPOTIACTHI

3) sApBIIIKA

4) ammapart I'obmku

ITaJIOHBI OTBETOB

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

OTBET 1121411342314 |2 |3 |4]|2]|3

B 3anmanusax 16-25 BeiOepuTe HECKOJIBKO MPABUIIBHBIX OTBETOB WM YCTAHOBUTE
COOTBETCTBHUE WJIM MOCIIEI0BATEIBHOCTD:!

16. BOCCTAHOBUTE B MICTOPUYECKOM IIJIAHE
[TOCJIEJIOBATEJILHOCTB STAIIOB BO3/JIEMCTBUS YUEJIOBEKA HA
BUOC®EPY:

1) ycwiieHue BIMSHUS Ha IPUPOTY C KOPSHHBIM ITPeoOpa30BaHUEM YacTH
AKOCHUCTEM;

2) U3MEHEHHUE PKOCUCTEM Yepe3 NMacTh0y CKOTa, YCKOPEHUE POCTa TpaB MyTeM
WX BBDKUTAHUS U T. I1.;

3) rino0anbHOE U3MEHEHHE BCEX IKOJOTUUECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U
C HEOTPAaHMYCHHOW MHTEHCU(UKAIIUEH XO3SICTRA;

4) cBepXUHTEHCUBHAS 0X0Ta 0€3 PE3KOTr0 NM3MEHEHHUS YKOCUCTEM B IEPUOJ
CTaHOBJICHHSI YEJIOBEUYECTBA,;

5) BoznelcTBHE Mtojiel Ha Orocdepy UMb KaKk OOBIYHBIX OMOJIOTHYECKUX
BHJIOB.

17. BBIBEPUTE TTPOLIECCHI, ITPOTEKAIOIIUE B ITPOD®A3E ITEPBOI'O
JIEJIEHV ST MEHO3A
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1) oOMeH yyacTkaMu XpoMOCOM

2) Habop xpoMocom u yucio monekys JIHK B kinetke — 4n4c

3) neneHue LEeHTPOMEP XPOMOCOM

4) popmupoBaHHE BEpETEHA IETICHUS

5) BbICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKU

18. KAKUE IMPOLECCHI ITPOUCXOAAT B KIIETKE B ITEPUO/]
NHTEP®A3bBI?

1) ciupanuzanus XpoMocoM

2) penymnukarus Mmoiekyn JJTHK

3) pacTBOpeHHE SIACPHOU 000JIOUKH

4) cuHTE3 OEJIKOB B IIUTOIIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOIA B BUOC®EPE MOT'YT
OCYIIECTBJIATHCA CIIEAYIOUINUM ITYTEM:

1) yriekucnelii ra3 Boiensiercs B atMmocepy B mporiecce (OToCHHTE3a B
JTHEBHOE BpEMSI, 2 B HOYHOE BPEMSI €T0 YaCTh MOTJIOIACTCS PACTEHUSAMH U3
cpensl;

2) yrieKucIbIi Ta3 morjiomaeTcs u3 arMocdepsl B nporecce GOTOCUHTE3a B
JTHEBHOE BpEMSi, a B HOUHOE BPEMsI €70 YaCTh BBIJICISETCS PACTCHUSIMU B CPEY;
3) yriIeKucIbIi a3 aTMocdepsl MorioniaeTes B mpoiecce oTOCHHTE3a C
00pa3oBaHUEM OPTaHUYECKHUX BEIECTB, & C THOEIbIO0 PACTEHUI U )KUBOTHBIX
MPOUCXOUT OKUCIICHUE OPTaHUYECKUX BEUIECTB C BBIICIICHUEM YTJIEKHUCIIOTO
rasa;

4) yriekuclblii ra3 atMocQepsl morjiomaercs B mpoiecce GOTOCUHTE3a, a IpU
JILIXaHUM BBIACISIETCSL B aTMOC(EpY;

5) yriekuchslii ra3 aTMocdepbl OTIIONIAETCs B Mpoliecce GOTOCUHTE3A, a IPU
CKUTAaHUU OPTAaHUYECKUX BEILECTB BIACIACTCSA B aTMOChepy.

20. YKAXUTE ITOCJIIEIOBATEJIBHOCTDH ®A3 OIIJIOJOTBOPEHNUA.
1) cnusiHME TaMeT, WM CUHTaMui

2) TUCTAaHTHOE B3aMMOJCHCTBHE M COMMIKCHHE TaMET

3) KOHTaKTHOE B3aUMOJICUCTBUE TaMET U aKTUBAITUS STHIIEKIICTKH

21. VCTAHOBMUTE ITOCJIEJJOBATEJIbHOCTb CTA TN
NHANBUAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHASA OT
3UT'OTHL.

1) bopmupoBanme YeTHIPEXKaMEPHOTO CEP/IIIa

2) o6pa3oBaHue 0JIACTOMEPOB

3) popMupoBaHrie HEPBHON CUCTEMBI

4) popmupoBaHrEe ME30AEPMbI

5) oO6pazoBaHKe ABYXCIONHOTO 3apO/IbIiia

22. BRIBEPUTE TPU ®YHKIUH ITJIASMATUYECKOII MEMBPAHBI
1) obecrnieunBaeT MOCTYIJIEHUE B KJIETKY HOHOB U MEIKUX MOJIEKY

2) obecrnieunBaeT MepeBUKEHNE BEILIECTB B KIIETKE

3) OTrpaHMYMBaAET UUTOIIA3My OT OKPYKAIOLIEN CpeIbl
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4) y4acTByeT B MOIVIONIEHUHU BEUIECTB KJIETKON

5) mpuaaeT KJIeTKe KECTKYIO popMy

6) cyxuT maTpuuei s cuare3a uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE JIA OITMCAHUA
TPAHCKPUIIHUUN Y DYKAPUOT

1) obpa3zoBaHue MOJUHYKICOTHUTHON LIeTTH

2) COeAMHSIOTCS HYKJICOTH/IbI, COJIEpKaIlie IE30KCUPUO03y

3) matpurieit cimyxut Mojekyiaa JJHK

4) IpOUCXOIUT B SApE

5) yasoenue mojekyisl JJHK

24. YCTAHOBUTE INOCJIIEAOBATEJIBHOCTbB ITPOLIECCOB
OSMBPUOHAIJIBHOI'O PA3BUTHA [TO3BOHOYHBIX )KUBOTHBIX:
1) 3aknaaka 3a4aTOYHBIX OPraHOB 3apOAbIIIa

2) HampaBJIEHHbIE TIEPEMEILICHUS KIIETOK U UX JudPpepeHupoBKa

3) pa3BUTHE HEPBHOM TUIACTUHKHU

4) cnusiHue AULEKIETKH U CIIEpMATO30Ma U 00pa30BaHUE 3UTOThI

5) popMupoBaHE MHOTOKJIETOUYHOT'O OJJHOCIIOMHOTO 3apO/Iblilia

25. YIIOPAAOUUTE NUCKOITAEMBIE ®OPMbI YEJIOBEKA I10
BPEMEHU CYIIECTBOBAHUS, HAUMHASI C CAMOM JIPEBHEM
OOPMBI:

1) YenoBek ymemnblii

2) KpoMaHbOHIIBI

3) HeanaepTanbIisl

4) YenoBek NpsIMOXOISIINNA

5) ABcTpanonurek

JTaJI0HBI OTBETOB

No
3aaHus

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213|141245(345| 231 2543113425 (45231]51,4,3,2

B 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3agaua Ne 1. Onpenenurte, Kakasi OKpacka IIBETKOB OyJIeT y pacTeHUil ropoxa,
MOJIYYEHHBIX OT CaMOONBUIEHUS TOMO3UTOTHBIX POIUTENBCKHX (OPM C KpPacCHBIMH U C
OebIMU 1IBETKAMH, a TAK)Ke OT UX CKPEIUBaHUs MEKIy c000i.0

Pemenne. OGe poaurensckue GopMbl TOMO3UTOTHBI, TO3TOMY 3alUCh CKPEIIMBAHUNA OyneT
CHEAYIOLIEH:

— ot camoonuieHus: 1) P: AA X AA; 2) P: aa X aa;

— OT MEePEKPECTHOrO onbuieHUs: P: AA X aa.

["omo3uroTHbIe (POPMBI JAIOT €AMHCTBEHHBIN THII TaMET, U MTO3TOMY IIPHU UX CIUSHUM OyAeT
MoJTy4eH eIMHCTBeHHbIN Tin noToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHOIIBETKOBbIE TOMO3UIOTHBIE PACTEHHs JAIOT TOJBKO (OPMBI ¢ KPaCHBIMU
nBeTkamu. 2. Bce moToMku pacteHuil ¢ OenbIMHM LBETKaMH OyIyT OelIOIBETKOBBHIMH (OHU
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BCEr/Ia TOMO3UTOTHBI). 3. Bce pacTeHHs OT CKpelMBaHUsI KPACHOI[BETKOBBIX TOMO3UTOTHBIX
Cc  OCJIONBETKOBBIMH  OYyIyT  KPAacCHOIIBETKOBBIMH  (IOMHHAHTHBIM  (EHOTHII), HO
TeTepPO3UTOTHBIMU IO TEHOTHUITY.

3aganue 27. 3agauya Ne 2. Ha peGenka c [ rpynmoii kpoBu B pojjoMe MPETEHAYIOT IBE
POIIUTENbCKUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoii kposu;

— 2 nmapa: Matb co 11, oren ¢ III rpynmoit kpoBu.

Kakoli nape npuHaiiexxut peOeHoK?

Pemenue. Pe6enok ¢ I rp. kpoBu no reHoruny — I°1°. Takoe coueTanue aneneil BO3MOKHO
TOJBKO B CIy4yae, €CIIM TaMeTbl W OTUA, W Marepu Oynyr conepkarb amenn [°.
CrnenoBarenbHO, 3Ta KOMOMHAILIMS TE€HOB MOTJIA OCYIIECTBHUTHCS TOJIBKO MPH 3a4yaTHH
peOeHka B cilydae BTOPOW Maphl, KOTJIa MaTh M OTEI T'€TEPO3UTOTHL. 3alulIeM CXeMy
CKpEIIMBAHUS:

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

O4eBHUIHO, YTO MEpBasi CYMpPYXKECKas mapa MpeTeH10BaTh Ha 3TOr0 peOeHKa HE MOXKET, T. K. Y
Hee MOryT ObITh ety ToabKo co Il u I rpynnamu kposu:

P: I°1° @ x IA 1 BJ; F1: 50% 1A 1° u 50%IB I° (y mereii 11 u I11 rp. KpoBH COOTB.).

OTtBer. PeOeHOK pUHAIUIEKUT BTOPOI TTApe CYIPYTOB.

3ananme 28. 3agaua Ne 3. Onpenenure cpeaHUN pa3Mep JIMCTOYKOB Yy Oeloro Kiesepa,
MOJIYYEHHOTO OT CKpPEIIMBAHUA TETOPO3UTOTHBIX pacTeHuii ¢ jucroukamu 10 u 7 mMm
COOTBETCTBEHHO.

Pemenue. OnpezensieM TeHOTHUITBI U 3aMIMCHIBAEM CKPEIIMBAHUE:

P: V ba v x V by v; onpenensiem ramersr: GQ: 0,5V ba + 0,5v; G3: 0,5V by + 0,5v;
nosiy4daem moromkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Oteer. [lonydyeno 4 tuna (pEeHOTUIIOB U TEHOTUIIOB B PAaBHBIX COOTHOIICHHSIX. M3 HUX s
nepBoro OyJaeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHH pa3Mep TUCTOYKOB 18 MM).

3aganue 29. 3agauya Ne 4. [IpoananusupyiiTe XxapakTep Nnepeaadu peecCUBHOr0, YaCTUIHO
CLIETVIEHHOTO C I10JIOM, HAaCJIeICTBEHHOTO 3a00JI€BaHMs OT MaTepu K OTOMKAM.

Pemenne. P:2X aX a IX AY A Gonpna F1: 92X AXad XaY AF2:9X AXa; $XaXa ;&8
X AY A ; 38X aY A GonbHa

OTtBer. bone3nn NnepeaacTes OT MaTCpu 4Cpe3 JeTel u MMPOABJIACTCA TOJIBKO Y BHYYCK.

3ananue 30. 13 snemenToB cooliiecTBa (1MOIE€BKa, 3€pHO 371aKOB, (PUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO [N ¥ Ha OCHOBAHWU TPaBWJIA SKOJOTMYECKON TTHPAMHUJIBI OTIPEICITHTE, CKOIBKO
HYKHO 3€pHa, UTOOBI B JIECY BBIPOC OJIUH (PUIIMH Maccoil 2,5 Kr.

Otser:
3epHO 31aK0B Mebmis-moneBka Xopek QunuH
2500 kr 250 xr 25 kr 2,5 kr

B wurtoromoit paboTe mnpeacTaBieHbI 3aJaHus, OTHOCSIIUECS K TpeM
YPOBHSIM CJIOKHOCTH: “‘HU3KMI~, “‘CcpeaHuid”’, “BbICOKMN~. B 3aBUCMMOCTH OT
TUTA ¥ TPYJIHOCTH 3aJaHUSl €r0 BBIMOJHEHUE OIEHMWBAETCS Pa3HbIM YHCIOM
O0amioB. BpIMmogHeHHe KaXaA0ro 3ajaHus “‘HU3KOT0” YPOBHSA CIOXXKHOCTH
oueHuBaerca 1 OamioMm. 3a BBIMOJHEHUE 3aJaHUN ‘“‘CpeAHEro” ypOBHS
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CIIOKHOCTH B 3aBUCUMOCTH OT TIOJIHOTBI M TPAaBWIBHOCTH OTBETA
MIPUCBAMBAETCS J10 2 OaIOB.

K 3aganuio “BBICOKOTO” YpOBHSI CIIOKHOCTH OTHOCHUTCSI PEILICHUE
CUTYalIMOHHBIX 3aJa4. 3a BBINOJIHEHUE 3aJaHUld “‘BBICOKOrO” YpPOBHA B
3aBUCUMOCTH OT IMOJIHOTHI M TPaBWIBHOCTH OTBETAa MpHCBaumBaeTcs 10 3-X
OaJsIoB.

3agaHus “‘HU3KOTO” M “‘CpeAHEr0” YPOBHEW CIOKHOCTH HPOBEPSIIOTCS
aBToMarndeckd. OTBETbl Ha 3aJaHUs ‘‘BBICOKOrO” YpPOBHS IPOBEPSIOTCS B
PYYHOM PEKUME.

Pacnipenenenne 3amaHuid 1O YpPOBHSAM CJIOKHOCTH TPEACTaBICHO B
cieayomie Tadauie:

YpoBeHb banaa IIpouenTHoe Tun Bonpocos
CJIOKHOCTH cojlep:KaHue
3aJlaHus 3aAaHuM
Huszkuit 1 50% - 3a71aHUs C BLIOOPOM OJTHOTO MPABHIIBHOTO
OTBETa
Cpenuuii 2 33% - MHO>KECTBEHHBII BBIOOD;

- BOIIPOCHI Ha YIIOPSI0YNBAHUE UIH
YCTaHOBJICHUE IIPABUIIBHOU
[IOCJIEI0BATEILHOCTH

Bricoknii 3 17 % - 33714, ITPEAYCMATPUBAIOIINE Pa3BEPHYTHIN
OTBET

KpI/ITepI/II/I OLIEHHBAHHUS UTOTOBOM MHUChMEHHOM pa6OTBII

Ounenka IIpoueHT BbINOJTHEHUS
“OTNIUYHO” 85-100%
“xopormio” 70-84%

“yIIOBJIETBOPUTEIIHO™ 50-69%
“HEyOBJIIETBOPUTEIBHO” MmeHee 49%
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