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1. IIacnopT OLEHOYHBIX CPEACTB MO AucHUIInHe «buosorus

OueHouHbIE Cpe/cTBa MO OHOJIOTUU MPEIHA3HAYEHBI [JIs MPOBEJICHUS
TEKYIEro, pyOeKHOro (TEMAaTHYECKOT0) KOHTPOJIS U MPOMEKYTOUHOM aTTECTalUU
0 TUCUHUILIIUHE.

Kontponib u  omeHka  pe3yibTaToB  OOy4Y€HHUsI  OCYILIECTBISETCA
mpernojaBareieM B MPOIECCE TPOBENCHUS  MPAKTUYECKUX  3aHATUH U
1abopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBHITIOJHEHUS OOYyJarOUTUMUCS
WHINBUIYATbHBIX 3aJaHUi, MPOEKTOB, HCCIENOBaHUN. Pe3ynpTaThl 00yueHUs
OTPENIEIISIOT, YTO 00YyYaroIIuecs JOJDKHBI 3HaTh, HOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCIUTUTUHBI.

s popMupoBaHUs, KOHTPOJIS U OLICHKH PE3yJIbTaTOB OCBOCHUS YueOHOM
JTUCIUTUTMHBI UCTIONB3YETCSl CUCTEMA OIICHOYHBIX MEPONPUSITHH, MpeCTaBISIOIAs
co00Ol KOMIUIEKC Y4YEOHBIX MEPONPHUATUM, COTJIACOBAHHBIX C pe3yJbTaTaMu
o0yuenuss u chopmyinpoBaHHeIXx ¢ ydetom @OI'OC COO (mpeaMeTHbIC
pesyabTtarsl o aucuuimuuae) u GrrocC CIIO.

CucrteMa OILICHOYHBIX MEPOMPUSATUM, CIPOCKTUPOBAHHAS MO JUCIUIUIMHE
«buonorusy, mpeAcTaBiieHa B NaCIOPTE OLICHOYHBIX Cpe/ICTB (Tabnuma 1).



Tabmuma 1

HacnopT OIICHOYHLIX CPCACTB 11O JUCHUIIIINHC «buonorusy

Pa3znen 1

Kierka — cTpyKTYpPHO-(PYHKIIMOHAJIbLHAA €IMHULA 5 KUBOTO

Pe3yabTarhl 00yueHust

HaOJIIOIEHUS

XapakTepu3oBaTh CTPYKTYPHO-(QYHKIIMOHATIBHYIO OpraHU3allui0 KJIETKA HA OCHOBE

OueHoyHoe meponpusitue

pyOe:kHOr0

(TeMaTH4eCcKOro) KOHTPOJIst

KonTponbsHas pabota “MosiekyIapHbIi ypOBEHb OpraHU3alliuy KUBOTO™

Tema

Pe3yabTarhl 00yyeHus mno
TeMaM

OueHo4yHoe MepoNIpPUATHS
TeKyllero KOHTPOJIs

OueHoYHBbIE CpeacTBa

Tema 1.1
buonorung xak
HayKa

OnuceIBaTh METObI
HNCCIICAOBAHNUA HA MOJICKYJIIPHOM
" KJIICTOYHOM YPOBHC

1. 3anoiHeHne TaOJIULIBI C
OIMCAaHUEM METO0B
MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAMHU U HEAOCTATKAMU
2. 3anonnenne tadaunel «Briasg
YYCHBIX B pa3BUTHE OMOJIOTHI

1. TaOnu1B! ¢ OITMCAaHUEM
METOJ/I0B MUKPOCKOITHPOBAHUS C
MX JTOCTOMHCTBAMH U
HEI0CTAaTKaMU

2. Tabnuia «Bxiana ydeHbIX B
pa3BUTHE OMOIOTHM

Tema 1.2
OOmas
XapaKTEePUCTH
Ka JKU3HHA

XapakTepu30BaTh YPOBHU KUBOU
MaTepuu

OnuceIBaTh METOJIBI
HCCJIEJOBAHNS HA MOJICKYJISIPHOM
Y KJIETOYHOM YPOBHE

3anoJIHEHUE CPAaBHUTEIIBHOM
TaOJHIIBI CXOJICTBA U PA3TUUHIMA
YKHABOTO U HE )KUBOTO

CpaBHuTeabHas TabauIIa
CXOJICTBA M PA3JINUUM )KMBOTO U
HE KUBOT'O




Tema 1.3

XapakTepu30oBaTh CTPOCHUE U

1. ®poHTaNBHBII ONPOC

1. ITepeuenb BOpoOCOB K

buonornyeck | cBoiicTBa OCHOBHBIX OMomodiekyd | [lonroroBka ycTHBIX cOOOIIEHUH C (GbpOoHTaLHOMY OIPOCY
Y BaJKHbIC [IpoBouTh HAOMIOACHHE npe3eHTanuen 2. OtyeTsl 10 J1a00PATOPHBIM
XUMHUYECKHE | M3MEHEHUM (yHKIMOHMpOBaHUs | 2. BelmoiHeHHE U 3amuTa pabotam
COCIMHEHUSI | OMOTOJIUMEPOB 1abopaToOpHBIX paboT:

«Omnpenenenue Butamuua C B

MPOAYKTaX MUTAHUSD,

«T'uapodunsHO-TUAPOPOOHBIE

CBOMCTBA JIUITUIOBY
Tema 1.4 Paznuuats cymiecTBeHHbIE 1. OueHnuBaemasi JUCKyCCHS TIO 1. ITepeuenb BOIpOCOB K
CTpyKTypHO- | IPU3HAKU CTPOCHHUS KIETOK BOIIPOCaM JIEKIIMH OLICHMBAEMOM IUCKYCCHH
(GYHKIIMOHATb | OPraHU3MOB Pa3HbIX LAPCTB 2. Pa3paboTka MeHTaNbHOM KapThl O | 2. MeHTanbpHas KapTa 1o
Has KUBOU IPUPOBI KJIaCCU(UKALIMHU KIETOK U UX KJIaCCU(pUKAIUU KIETOK U UX
opranuzauus | [IpoBoauTe HaOmoAeHNE CTPOEHUIO Ha MPO- U CTPOEHUIO Ha MPO- U
KJIETOK KJIETOUYHBIX CTPYKTYP U UX AYKapUOTUYECKHX U IO LIAPCTBAM B | 9YKAPUOTUYECKUX U 10 [JapCTBaM

U3MEHEHHUH C IIOMOIIBIO
MHKPOCKOIA

MUHH TPYIIIax
3. BrinosiHeHHE U 3aIUTa
71a00paTOPHBIX PadoT:

«CTpoeHue KIIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIIETOUHbIE
BKJIFOUECHHS (KpaxMall, KApOTUHOU/IBI,
XJIOPOILJIACTBI, XPOMOILIACTHI )»,
«IIpoHutaeMocTsr MEMOpPaHbI
(Tu1a3Monu3, Ier1a3MoIIn3)»

B MUHU TPYIIIax
3. OTyeTsl 10 J1abOPaTOPHBIM
paboTtam




Tema 1.5
CtpyKTypHO-
(hyHKIIMOHAIb
HbIe (haKTOPbI
HACJIeICTBCHH
ocTH

Paznuuath cyniecTBEHHbIE
IPU3HAKUA CTPOEHUS KIETOK
OpraHU3MOB Pa3HbIX LAPCTB
YKUBOU IIPUPOIBI
Onpenensth
IIOCJIEIOBATEIBHOCTD
nykiaeorunoB JIHK u PHK

1. ®poHTaNBHBII ONPOC

2. Pa3pabortka rioccapus

3. Pemenue 3a1a4 Ha onpeesieHue
IIOCJIEIOBATEIBHOCTH HYKIICOTHIOB

1. ITepeuenb BOpoOCOB K
(GbpOoHTaLHOMY OIPOCY

2. I'moccapuii ¢ onpeaeaeHHbIM
NepeYHEM TEPMHUHOB

3. 3agaum Ha onpeesICHHE
IIOCJIEI0BATEILHOCTH
HYKJICOTUIOB

Tema 1.6
[Tpoueccnl
MaTPUYHOTO
CHHTE3a

XapakTepu3oBaTh IMPOIECCHI
MaTpUYHOTO CHUHTE3a
Onpenensath
MTOCJICA0BATEILHOCTD

AMUHOKHUCIIOT B MOJIEKyJe Oenka
HHTepnipeTnpoBaTh CTPYKTYpy U

(yHKUIMOHAIBHOCTH O€JKa B
clly4ae U3MEHEHUS
MIOCTIETI0BATENBHOCTH
HykieoruaoB JIHK

1. ®poHTanbHBIN ONPOC

2. Tect «IIpoueccbl MaTpUYHOTO
CUHTE32»

3. Pemienue 3aiau Ha onpeaesieHue
NOCJIEOBATEILHOCTH aMHUHOKHCIIOT B
MoOJIeKyJe Oeka

4. Pemenue 3aaa4 Ha ONpeaeIcHne
NOCJIEOBATEIBHOCTH aMUHOKHCIIOT B
MoJIeKyJie Oelika B Cily4ae U3MEHEHHUSI
MOCJIEIOBATENBbHOCTA HYKJICOTHIOB
JHK

1. Ilepeuenb BOIPOCOB K
(GbpoHTaTEHOMY OIIPOCY

2. Bompocsl 15 Tecta

3. 3agauu Ha onpeesieHHe
MOCJEA0BATEIbHOCTH
aMUHOKHCJIOT B MOJIEKYJie Oenka
4. 3aaun Ha onpeacIcHUE
MOCJIEI0BATEIbHOCTH
aMUHOKHUCIIOT B MOJIEKyJe Oeka B
cllyyae U3MEHEHHUS
MOCJIEIOBATENHHOCTH
nykieoruaoB JJHK

Tema 1.7
Hexnerounrie

hopMBI
KU3HU

Paznuyath CyniecTBEHHbIE
MPU3HAKU CTPOEHHUS KIIETOK
OpraHU3MOB Pa3HBIX LIAPCTB
KUBOU IIPUPOIbI

1. ®poHTaNBHBIN ONPOC

2. IlonroToBKa yCTHBIX COOOIIEHUM C
npeseHTaiuen (Bupychsie u
OakTepuaibHBIC 3200JI€BaHUS.
OO61re TPUHITUIIBI UCTIOIb30BaHUS
JIEKApCTBEHHBIX BEIIIECTB.
Oco0eHHOCTH TPUMEHEHUS

1. Ilepeuenb BOIpOCOB K
(bpOoHTATBEHOMY ONPOCY

2. IIpe3eHTanus U yCTHOE
COOOIIIEHHE, COTJIACHO NIEPEUHIO
TEM




aHTUOMOTHUKOB)
Tema 1.8 OnunceIBaTh OCHOBHBIE 1. ®poHTanpHBIN OIIPOC 1. Ilepeuens BOIpOCOB K
O6meH SHEPreTUYECKUE U TJIACTUYECKUE | 2. 3aMOJIHEHUE CPABHUTEIbHON (bpoHTATBLHOMY OIPOCY
BEIIECTB U MPOILIECCHI KIETKHU (0OMEH TaOJIUIbI XapaKTEPUCTUK TUIIOB 2. CpaBHUTENbHAS Ta0IUIA
MpEeBpallleHUE | BEIECTB, XeMO-, (HOTOCHHTE3) oOMeHa BellleCTB XapaKTEPUCTUK TUIIOB OOMEHa
SHEPrUU B BEIIECTB
KJIETKE
Tema 1.9 XapakTepu3oBaTh )KU3HEHHBIN 1. O6cyxnenue o Bonpocam jekuuu | 1. Ilepeuens BonpocoB st
JKv3HEHHBIH | LUK KIETKU 2. Pa3zpaboTka JeHThl BpeMEHH o0CyXaeHUS
LUKJI KJIETKH. KU3HEHHOTO LIUKJIa 2. JIeHTa BpeMEHU KU3HEHHOTO
Muros. [MUKJIa
Metios
Paszpnen 2 Crpoenune 1 pyHKIHMH OPraHU3MA

HpOFHOSHpOBaTB BO3HUKHOBCHHUC ITPU3HAKOB B XO0AC HHANBUAYAJIBHOT'O

Pe3yabTathl 00yueHust
Pa3BUTHS U Pa3MHOKEHUSI OPTaHU3MOB

OueHoyHoe meponpusiTue pyoe:;KHOro

KonTtponbshas pabota “Ctpoenue u GyHKIIUN OpraHu3Ma’
(TeMaTH4eCcKOro) KOHTPOJIst




Pe3yabTaTbl 00yueHus 10

OueHoO4YHOE MEepONPUSTHS TEKYIIEro

Tema OueHo4YHbIE CpeacTBa
TeMaM KOHTPOJIS
OnuceIBaTh CTPOCHUE U 1. OnenuBaemas qucKyccus 1. Ilepeuens BOIpOCOB K
B3aMMOCBSI3b 4acCTeU 2. Pa3zpaboTka MEHTAJIbHON KapThI OLICHUBAEMOM JUCKYCCUU
MHOT'OKJIETOYHOT'O OpraHu3ma TKaHEW, OPraHOB U CUCTEM OPTraHOB 2. MenTanbpHas KapTa TKaHew,
Tema 2.1 OpraHU3MOB (paCTﬁiHI/ISI, KUBOTHBIC, | OPraHOB M CHCTEM OPraHOB
CrpocHne YeJIOBEK) C KpaTKOH XapaKkTepUCTHKOH | OpraHH3MOB (pacrenus, §
opram3Ma uxX QyHKIuH KUBOTHBIE, YEJIOBEK) C KPATKOM
3. [ToaroroBka U NpeacTaBiIeHUE XapaKTEePUCTUKON UX (HYHKIIHMA
YCTHBIX COOOIICHHH C MMPE3CHTAINEH 3. IIpe3enTanus u ycTHOE
(MMMYHHTET, HHOEKITMOHHBIC COOOIIIEHHE COTJIACHO TIEPEUHIO
3a00JIeBaHus, SUIEMHH, BAKIMHALINASA) | TEM
Tema 2.2 XapakTepu3oBaTh CIIOCOObBI 1. ®poHTanpHbIN ONPOC 1. ITepeuenb BOPOCOB K
®opmsbl Pa3MHOXKEHUS 2. 3anoiaHeHue TabIUIbI ¢ KPAaTKOM (bpoHTaIBHOMY OIIPOCY
Pa3sMHOXEHUSA XapaKTepUCTHKON U mpuMepamu Gopm | 2. Tabnuua ¢ KkpaTkon
OpPraHU3MOB Pa3MHOXKEHUSI OPTAHU3MOB XapaKTEpUCTUKON U
npumMepamMu Gopm
Pa3MHOKEHUSI OPTaHU3MOB
Tema 2.3 OnuceiBaTh cTagnu oHTOTeHe3a | 1. Pa3spaboTka jneHTH BpeMeHu ¢ 1. JIenTa BpemeHu ¢
OHrOrenes KUBOTHBIX U YEJIOBEKA XapaKTEpUCTUKOM ITAIIOB OHTOTEHE3a | XapaKTEPUCTUKOW ITAIlOB
KUBOTHBIX U OTZEJIbHOW IPYNIION )KUBOTHBIX U OHTOT'€HE3a OTAEJIBHOU
YeI0BeKa YeJI0BeKa M0 MUKPOTPYIIIaM rPYNNoM KUBOTHBIX U

2. Tect/onpoc

YEJIOBEKA 10 MUKPOTPYIIIaM
2. Bonpocs! ay1s
tecta/llepeueHs BONIpOCOB K




OTIpocy

Tema 2.4 OnuceiBaTh cTaguu OHTOreHe3a | CoCcTaBlICHUE )KU3HEHHBIX [IUKIIOB Cxembl )KU3HEHHBIX [IUKJIOB
OHrOrenes pacTeHU pa3HbIX OTAEJIOB pacTeHuit mo otaenam (MOXOBUAHBIC, | pacCTEHHUH MO OTJeIaM
pacTeHui XBOILIEBUAHbIC, TAIOPOTHUKOBUJIHBIE, | (MOXOBHJIHbBIE, XBOLIEBUIHBIE,
rOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE) MariOpOTHUKOBUAHBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Pa3paboTtka rioccapus 1. I'moccapuii, ¢ onpeneneHHbIM
OcHOBHBIE HACJIEICTBEHHOCTH U 2. Tect MIEpEYHEM TEPMUHOB
HNOHSATHS M3MEHYMBOCTH 2. Bonpocsl i1 Tecta
TE€HETUKHU
Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTanpHBIN ONIPOC 1. Ilepeuens BOIPOCOB K
3aKOHOMEPHO | HACJIECTBEHHOCTH U 2. Tect no Bonpocam JIeKIUU (GbpOoHTaNLHOMY OIPOCY
CTH U3MEHYUBOCTH 3. Pemienue 3a1a4 Ha onpeaencHue 2. Bonpocsl s Tecta
HacienoBaHus | Onpenenstb BEPOSITHOCTh BEPOSITHOCTA BO3HUKHOBEHUS 3. 3agauyu Ha ONpeIeIICHHE
BO3HUKHOBEHUS HACJICICTBEHHBIX IIPU3HAKOB IIPU BEPOSTHOCTH BO3HUKHOBEHMS

HACJICJICTBEHHBIX NMPU3HAKOB TIPH
MOHO-, JIH-, TTIOJTUTHOPHUTHOM U
aHAJIM3UPYIOIIEM CKPEIMBAaHUN

MOHO-, JIU-, TTIOJTUTHOPUTHOM U
AHAUTU3UPYIOIEM CKPEIMBAHUH,
COCTABJICHUE T€HOTUITMYECKUX CXEM
CKpEIIUBAHUS

HACJIEJICTBEHHBIX MMPU3HAKOB
Ipu MOHO-, JTU-,
MOJUTHOPUTHOM U
aHAIM3UPYIOLLIEM
CKpEILMBaHUU, COCTABIICHHUE
T€HOTUITMYECKUX CXEM
CKpeIlUBaHUS




Tema 2.7

OmnuceIBaTh 3aKOHOMCPHOCTH

1. Tect

1. Bornipock! s Tecta

B3auMoAeicT | HacIeACTBEHHOCTH U 2. Pa3pabotka rioccapus 2. I'moccapuii ¢ onpeneeHHbIM
BHE I'€HOB U3MEHUYNBOCTH 3. Pemenue 3a1a4 Ha onpeesieHue [IEPEYHEM TEPMUHOB
OnpenensaTe BEpOSTHOCTD BEPOSITHOCTA BOSHUKHOBEHUS 3. 3ajaun Ha oNpeeICHUE
BO3HMKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU BEPOSITHOCTH BO3HUKHOBEHHS
HACJIEJICTBEHHBIX IPU3HAKOB IIPU | Pa3JIMYHbIX THIIAX B3aUMOJECUCTBUSA HACJIEICTBEHHBIX IPU3HAKOB
Pa3IMYHBIX B3aMMOIEHCTBHIX I€HOB, COCTaBJICHUE T€HOTUIINYECKUX | [IPH Pa3IMYHBIX THUIAX
I'€HOB CXEM CKpPEILMBAHUS B3aUMOJIEHCTBUS T€HOB,
COCTABJICHHE T€HOTHUITMYECKUX
CXEM CKpEIIUBaHUs
Tema 2.8 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! gist Tecta
CuernieHHOE | HAaCJEICTBEHHOCTH U 2. Pa3pabotka rinoccapus 2. I'moccapuii, ¢ ONpeaeaeHHbIM
HACJIEJ0BAHKE | N3MEHYMBOCTH 3. Pemienue 3a1a4 Ha ornpeesieHue NEpEeYHEM TEPMUHOB
MIPU3HAKOB Onpenensite BEpOSITHOCTD BEPOSITHOCTH BOSHUKHOBEHHUS 3. 3ajauu Ha onpeeeHue
BO3HMKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB MIPU BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEeJICTBEHHBIX IPU3HAKOB MPHU | CUEIJIEHHOM HacleOBaHUH, HACJIEeICTBEHHBIX TPU3HAKOB
CLEIUICHHOM HaclieZJOBaHUU COCTaBJICHHE T€HOTUITMYECKUX CXEM IIPU CLICTNIEHHOM
CKpELIBaHUs HACJIEI0BAHNH, COCTaBICHUE
TF€HOTHITHYECKUX CXEM
CKpELIMBaHUs
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! aiist Tecta
['enernka HACJIEICTBEHHOCTH U 2. Pa3zpabortka rioccapus 2. I'moccapuii, ¢ onpeneneHHbIM
noJa U3MEHYMBOCTH 3. Pemenue 3a1a4 Ha OIpeesIeHue IIEpEeYHEM TEPMUHOB
Onpenensate BO3MOKHOE BEPOSATHOCTHA BO3HUKHOBEHHUS 3. 3ajaun Ha ONpEaEICHUE
BO3HHKHOBEHUE HACJIEICTBEHHBIX IIPU3HAKOB, BEPOSITHOCTH BO3HUKHOBEHHS

HaCJICACTBCHHBIX ITPHU3HAKOB

CLOCINICHHBIX C II0JIOM, COCTaBJICHUC

HaCJICACTBCHHBIX ITPU3HAKOB,

10




IFCHOTHUIIMYCCKUX CXCM CKPCIIHMBAHHUA

CICIINICHHBIX C IIOJIOM,
COCTaBJICHUC I'CHOTHIIMYCCKHNX
CXCM CKPCUIMBAHUA

Tema 2.10 OnurceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! s Tecta
['eneTuka HACJIEICTBEHHOCTH U 2. Pa3paboTtka rioccapus 2. I'moccapui, ¢ OnpeaeaeHHbIM
YeJioBeKa M3MEHYUBOCTH 3. Pemienue 3a1a4 Ha ornpesiesieHue NepeyHEeM TEPMUHOB
Onpenensitb BO3MOXKHOE BEPOSITHOCTA BOSHUKHOBEHUS 3. 3ajauu Ha onpeereHue
BO3HUKHOBEHUE HACJIEICTBEHHBIX IPU3HAKOB, BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB UCIIOJIb3YSl METO/Ibl TEHETUKU HACJIEICTBEHHBIX IPU3HAKOB,
4eJI0BEKa, COCTaBICHHE UCIOJIB3YSl METO/Ibl T€HETUKH
TEHOTUITHYECKUX CXEM CKPEIIMBAHUS | YEJIOBEKA, COCTABIICHUE
4. IToaroToBKa YCTHBIX COOOIIECHHUI C | TEHOTUITMYECKUX CXEM
IIpe3eHTaluel O HACIECTBEHHBIX CKpELIMBaHUs
3a00JIeBaHUAX YEIOBEKa 4. Tlpe3eHTanMs U YCTHOE
COO0OIIIEHUE, COTTIACHO MEPEUHIO
TeM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! gist Tecta
3aKOHOMEPHO | HAaCJIEACTBEHHOCTH U 2. Pewrenue 3a1a4y Ha onpeeeHue 2. 3agauu Ha onpeneIeHue
CTH U3MEHYHBOCTH TUIIa MyTallMy [pHU [iepeaayde TUIIa MyTallMy [pU [iepeaayde
M3MEHYMBOCT | Onpenenarb TUIl MyTaluy IPU | HACJEACTBEHHBIX TPU3HAKOB, HACJIEICTBEHHBIX IPU3HAKOB,
u nepeaaue HacaeACTBEHHBIX COCTaBJICHHE T€HOTHUIIMYECKUX CXEM COCTaBJICHHE T€HOTUITHNYECKUX

MPU3HAKOB

CKpemuBaHus (110 rpyIinam)

CXEM CKpeluBaHus (1o
rpymnmnam)
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Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bornipock! s Tecta
Cenekuus HaCJICJICTBEHHOCTH U 2. Pa3zpabotka riaoccapusi 2. I'moccapuii ¢ onpeaeaeHHbIM
OpraHu3MOB M3MEHUYHNBOCTH 3. Pemienue 3a1a4 Ha onpeAeeHue MEepEeYHEM TEPMUHOB
OnpenensiTe BO3MOKHOE BO3MO>KHOI'O BO3SHHKHOBEHUS 3. 3aaun HaA ompeeTICHUE
BO3HUKHOBEHHE HACJIEJICTBCHHBIX ITIPU3HAKOB I10 BO3MOKHOI'O BOBHMKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB CEJIEKIIMU, COCTaBJICHHE HACJIEJICTBEHHBIX MMPU3HAKOB I10
TCHOTUITMYECKHUX CXEM CKPEIIUBAHUS CEJICKIIMH, COCTaBJICHUE
T'C€HOTHUIIMYECKUX CXEM
CKpEIIUBaHUSA
Pa3znean 3 Teopus 3BoIIONUN

Pe3yabTaT 00y4eHus

ApryMeHTHpOBaTh HEOOXOAMMOCTh COXPAaHEHUS MHOTO00pa3usi OPraHU3MOB C IEJTBIO
OepeKHOTO OTHOIICHUS K OKPY’KAIOIICH cpere

OueHo4yHoe MeponpusiTHE

pyoe:xHoro (temarudeckoro) | KoarponpHas padota “TeopeTndeckue acClieKThI DBOJIOHY KU3HU Ha 3emIie”

KOHTPOJIsA
Pe3yibTaTrhl 00y4eHus 10 OueHoynoe MeponpusTus
Tema OueHo4YHbIE CPeCTBA
TeMaM TeKyLIero KOHTPOJIst

Tema 3.1 XapakTepu3oBaTb 1. ®poHTanbHBIN OIIPOC 1. Ilepeuensb BOIIPOCOB K
Ucropus NPEINOChUIKH U BMXKYyIue | 2. PazpaboTka JIeHTHl BpeMEHH (bpoHTAIBEHOMY OIPOCY
ABOJIFOLIUOHHOT CUJIbI BO3HUKHOBEHUS pPa3BUTHS 3BOJIIOLIMOHHOIO yuyeHus | 2. JlenTa BpemeHu
0 YUEHHS MHOT000pa3usi BUAOB Pa3BUTHSI 3BOJIOLIMOHHOTO
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yUYEHUS

Tema 3.2 XapaxkTepus3oBaTh 1. ®poHTanpHBIN OIIPOC 1. ITepeuens BOpoOCOB K
MuKkposBOITIOLL NPEANOCHUIKY U ABMXKYyIIMe | 2. CocTaBieHue Iiioccapus (GpOoHTaTBEHOMY OIIPOCY
ust CHJIbI BOBHUKHOBEHUS 2. I'moccapuii ¢
MHOT000pa3usi BUAOB OTIPEJICIICHHBIM MTEPEYHEM
TEPMUHOB
Tema 3.3 XapakTepuzoBaTh 1. OuenuBaemasi IUCKycCus 1. Ilepeuenb BOpoOCOB K
Makpo3BoJTro1 NPEANOChUIKY U IBIKyIME | 2. Pa3zpaboTka rimoccapus OLIECHUBAEMOM TUCKYCCHH
ust CHUJIbl BO3BHUKHOBEHUS TEPMUHOB 2. I'noccapwmii ¢
MHOT000pa3usi BUJIOB OIIPEICIICHHBIM IIEPEYHEM
TEPMHUHOB
Tema 3.4 XapaktepusoBaThb 1. ®poHTanpHBIN ONIPOC 1. Ilepeuenb BOIpOCOB K
Bo3HUKHOBEHN Ipeanocbulky U ABrxkylme | 2. [loaroroBka u npencraBieHue | ppoOHTAIBLHOMY OINPOCY
€ U pa3BUTHE CUJIBI BOSHUKHOBEHUS YCTHOT'O COOOIIEHUS U JIEHTHI 2. JlenTta BpemeHn
KU3HU Ha MHOT000pa3ust BUJIOB BPEMEHU BO3HUKHOBEHUS U BO3HMKHOBEHUS U
3emiie Pa3BUTHS )KUBOTHOIO U Pa3BUTHS )KUBOTHOIO U
PacTUTENBHOTO MHUpa PacTUTEIIBHOIO MUPA U
YCTHOE COOOIIeHne
Tema 3.5 XapakTepu3oBaTh 1. ®poHTanpHbIN OIPOC 1. ITepeuenb BOIPOCOB K
[Ipoucxoxnex IOPEINOChUIKN U ABMXKYylue | 2. PazpaboTka IeHT BpeMeHU U (GpoHTaIIBHOMY OIPOCY
Y€ YeJIOBeKa — CUJIbI BO3HUKHOBEHUS MEHTAJIbHBIX KapT Ha BBIOOD: 2. JlenTa BpeMEHU WU
AHTPOIIOTECHE3 MHOT000pa3usi BUJIOB “BOJIOLHS] COBPEMEHHOIO MEHTaJbHas KapTa Ha
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yenoseka”, “Bpems u nmytu BBIOODP U3 NEpPEeUHs
pacceieHHs YeJI0BEKa Mo
miaHere”, “Biusane
reorpagpuueckoil cpepl Ha
MOP(OJIOTHIO ¥ PUZUOTOTHIO
yesioBeka”, “UenoBeueckue
pacer”’, 00CyKIeHue

Pa3znen 4

IKOJOTrus

Pe3yabTart o0yueHus

ApryMeHTHpoBaTh HEOOXOAUMOCTh COXPAaHEHUS MHOTO00pa3usi OpraHU3MOB C IIEJTBIO
OepeKHOTO OTHOIIEHUS K OKPYKAIOIIEH cpere

OueHouHoe meponpusitue

pyoe:xHoro (temaruueckoro) | Kourponbnas padota “TeopeTrdeckue acClieKThl SKOJIOTHH

KOHTPOJIS
Pe3yabrathl 00yueHusi no | OueHoYHOe MepONPUATHS TEKYylIIero
Tema y y 1 porp yu OueHovHbIE CpeaCcTBA
TeMam KOHTPOJIS
Tema 4.1 OnuceIBaTh CBA3b MEXKY TecT mo sxonoruvyeckum paktopam u | Bormpocsr s Tecta
DKOJIOTUYECKUE | OPraHU3MOM U CPENION €ro cpeaam KU3HU OPraHu3MOB
(haKkTophI U oOuTaHUs

Cpelibl )KU3HU
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Tema 4.2 OnuceIBaTh CBA3b MEKIY 1. CoctaBneHue cxem Kpyropopora 1. CxembI KpyroBopoTa
[Tonmyssanws, OpraHU3MOM U CPEIOH €ro BEIIECTB, UCIIOJIb3YsI MATEPHAIIbI BELIECTB, UCIIOJIB3YsI
coo0111eCTBa, oOuTaHus JEKINN MaTepHUaJIbl JICKLUU
DKOCUCTEMBI VYcTanaBnuBaTh CBS3b 2. PemreHne nmpakTuko- 2. IIpaktuko-
CTPYKTYpBI U CBOWCTB OPHUEHTUPOBAHHBIX PACUETHBIX OPUEHTUPOBAHHBIE PACUECTHBIC
HDKOCHUCTEM 3a1aHUM 110 IEPEHOCY BELIECTBA U 3a/1aHUA 110 IEPEHOCY
OHEPIUM B DKOCHCTEMAX C COCTABJIICHUE | BELIECTBA U DHEPTUHU B
TpoUyecKuX Lenel 1 mupamMusa DKOCHCTEMAX C COCTABJICHUE
OroMacchl M SHEPruu TpoUUyeCKUX 1enen u
nupamuj OMOMacchl U SHEPTUU
Tema 4.3 OnuceIBaTh CBA3b MEXKIY 1. OueHnBaemast AUCKyCCHUS 1. IlepeyeHs BOpPOCOB K
buocdepa - OPTaHU3MOM U CPEIOH €T0 2. Tecr OLICHMBAEMOU JUCKYCCUH
rinobanpHas oOuTaHus 3. Pemienune npaktuko- 2. Bonpocs! 11 Tecta
DKOJIOTMYECKasd | YCTaHABIMBATh CBA3b MEXKIY | ODHEHTUPOBAHHBIX PACUETHBIX 3a]1a4 3. [IpakTuko-
cucrema CTpYKTypamu onochepbl Ha ONPEACIICHUE TUIOIAN OPHUEHTUPOBAHHBIE PACUETHBIE
HACaXJICHUM I CHYXKEHUS 3a/1a4M HA OIIpEJEIIEHUE
KOHIICHTPALIMHU YTJIEKUCIIOrO ra3a B IJIOIIAIA HACAKACHUMN JUIsl
aTMoc(epe CBOEro pernoHa CHW)KCHUS KOHLIEHTpaLuu
IIPOXKUBAHHUS YIJIEKUCIIOTO Ta3a B aTMocdepe
CBOETO PETHOHA IIPOKUBAHMS
Tema 4.4 OnuckIBaTh T71I00aJIbHBIE U 1. Tecr 1. Bonpocs! auis Tecta
Binsnaue pPErMOHAJIBHBIE DKOJIOTHYECKHE | 2. Perenne npakTuko- 2. IIpaktuko-
AHTPONOI'€HHBIX | MPOOJIEMBI U MYTH UX OPUEHTHPOBAHHBIX PACUETHBIX OpPUEHTHUPOBAHHBIE PACUECTHBIC
(bakTopoB Ha MUHUMH3aLUU 3a1aHUM 110 COXPAHEHMIO IIPUPOJHBIX | 3aJIaHMs 110 COXPAHEHHUIO
ouochepy [Ipennarats ciocoObl pPECYpPCOB CBOEr0 pErMoHa IIPOKUBAHHUS | IPUPOIHBIX PECYPCOB CBOETO

JNENUCTBUS 110 OE30MTaCHOMY

PCTHUOHA IIPOKUBAHHNA
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MOBEJICHUIO U CHIKCHUIO
BIIUSIHUA YEJIOBEKa Ha
IPUPOAHYIO CpELy
Brui6upars mepsl asis

cCOoXpaHeHus1 OMOopa3HO0Opa3us

Tema 4.5 WNurepnperrpoBath 1. OuenuBaemasi AUCKYCCHUS 1. [lepeyeHn BOMpOCOB K
Bnusuue pe3yabTaThl IPOBEACHHOTO 2. BoinoaHeHUs: TPaKTUYECKUX OLICHHUBAEMOM TUCKYCCUH
COLIMAIIBHO- OHMO’KOJIOTUYECKOTO 3aJIaHHMN: 2. 3aiaHus TPaKTUYECKUX
DKOJIOTMYECKUX | DKCIIEPUMEHTA C “OnpenesieHre CyTOYHOTO pallOHa paboT
(bakTopoB Ha UCII0JIb30BaHUEM MUTaHUS, 3. Otuet no nabopaTopHOI
310pOBBE KOJINYECTBEHHBIX METOLOB “Coznanne HHIUBUAYaIbHOU NaMsATKU | paboTe
YeJIoBeKa 110 OPTaHHU3aLUHU PALMOHATILHON

(bu3rIecKoi aKTUBHOCTH

3. BeinonHenue 1abopatopHOi pabOTHI

Ha BBIOOD:

"YMcTBEeHHAast pabOTOCIIOCOOHOCTH",

"Bnusinue abuotnyeckux (pakTopoB Ha

YyesoBeKa (HU3KHE U BHICOKHE

TeMIepaTypsl)"
Paznea 5 BuoJjgorus B :xu3Hu

Pe3yabTat 00yueHus

AHaJ]I/I?)I/IPOBaTB 9THYCCKHUE ACIICKThI COBPECMCHHBIX I/ICCJIGJIOBaHI/Iﬁ B 00/1aCTH
OMOTEXHOJIOTHHU U T€HETHYCCKUX TEXHOIOTHI
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OueHoyHoe meponpusitue
PYO€KHOI0 (TeMATHYECKOI0)
KOHTPOJIsI

[IpencraBienne pe3yabTaTOB pelIeHUsI KEMCOB (BBHICTYIICHHUE C TTPE3CHTAlIUEH )
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OueHo4yHOe MepPONPUATHS TEKYIIero

Tema Pe3yabTaThl 00y4eHHUs 110 TEMaM OueHo4yHbIE CpeacTBA
KOHTPOJISA
Tema 5.1 AHanM3UpPOBaTh dTUYECKUE aCEKThl | BrimonmHEeHNe Keiica Ha aHaIu3 3amaHue keiica
buoTtexHonorn | COBpEMEHHBIX UCCIIECIOBAHUN B nH(pOpMAaIK O HAYYHBIX JTOCTHKECHUSIX
U B )KU3HU o0J1acTi OMOTEXHOJIOTHU U B 00J1aCTH T'€HETHYECKUX TEXHOJIOTHH,
Ka)XJI0T'0 Fe€HETUYECKUX TEXHOJIOTUH KJICTOUHOW MHKCHEPUH, MTUILEBBIX
OMOTEXHOJIOTHUH
Tema 5.2.1 AHaIM3UPOBATh dTUYECKHUE aCTIEKThI |BBINMOMHEHUE Kelica Ha aHAIU3 3aganue kerica
buoTtexHonorn | COBpEMEHHBIX UCCICIOBAaHUN B nH(popMaIu 0 pa3BUTHH

U B MEIUITTHE
u apmaruu

001acTh OMOTEXHOJIOTUHA U
FEHETUYECKUX TEXHOJIOTUN

OMOTEXHOJIOTUI B MEIUIIMHE U (papMaruu

Tema 5.2.2
buorexuonoru
U U )KUBOTHEIE

AHaTM3UPOBATH ITHYCCKUE aCTICKThI
COBPEMEHHBIX HUCCIICJOBAHMI B
00J1aCcTH OMOTEXHOJIOTUU U
FeHETUYECKUX TEXHOJIOTUI

BrinonHeHue kelca Ha aHaIu3
nH(popMaIu 0 pa3BUTHH
OMOTEXHOJIOTHH C UCIIOJIb30BaAHUEM
KUBOTHBIX, IPUMEHECHUE MPOJTYKTOB
OMOTEXHOJIOTHHU B KHU3HH YEJIOBEKA

3aganue kerica

Tema 5.2.3
buorexuonoru
U U paCTCHUS

AHaIU3UPOBATh ITUYECKUE aCIICKThI
COBPEMCHHBIX UCCJICIOBAHUI B
00s1acTH OMOTEXHOJIOTUU U
FEHETUYECKUX TEXHOJIOTUI

BrimonnHeHue kerca Ha aHaIu3
uH(GOpPMAIHU O Pa3BUTHH
OMOTEXHOJIOTHI C UCIIOJIb30BAHUEM
pacTeHuin

3amaHue Keiica

Tema 5.2.4
buorexuonoru
U B

AHaIU3UpPOBATh ITUUYECKUE aCIICKThI
COBPEMCHHBIX UCCJICIOBAHUI B
001acTH OMOTEXHOJIOTHH U

BrimonnHeHue kerca Ha aHaIu3
uH(OPMAITIHU O Pa3BUTHH
IPOMBINIJICHHOW OMOTEXHOJIOTHIA

3amanue Keiica
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MIPOMBIIUICHHO | FEHETUYECKUX TEXHOJOTHI

CTH

Tema 5.2.5 AHanu3UpoBaTh dTUYECKUE aCNEKThl | BrIonHEeHNe Keiica Ha aHaIu3 3amaHue keiica
ConuaiasHo- COBPEMEHHBIX UCCIICAOBAHUN B uHpopManu 00 STUYECKUX aCTIEKTaxX

STUYECKUE o0y1acT OMOTEXHOJIOTUA U pa3BUTUS OMOTEXHOIOTUIN

ACIIEKTEI FeHETUYECKUX TEXHOJIOTUHI

OMOTEXHOJIOTH

51

Pa3nen 6 buoskojornueckune ucciaeg0BaHus

PesyabTaTt 00y4eHust

BrisBasTh IMPUINHHO-CJIICACTBCHHBIC CBA3U MCKIY OMOJOTrHYECKHUMHU 06T>GKTaMI/I,
ImponccCcaMu U ABJICHHUAMU IIYTCM I/ICCJ'ICI[OBaHI/Iﬁ Ha JKUBBIX 00BEKTax

OueHovyHoe MmeponpusiTue
PYO€KHOr0 (TeMATHYECKOI0)
KOHTPOJIsI

[IpencraBieHue pe3ysibTaTOB BLIIIOJIHEHUSI y4E€OHO-UCCIIEIOBATEIIbCKUX MTPOCKTOB

(BBICTYIUUIEHHE C MPE3EHTALINEH )

Tema Pe3yabtarbl 00yyennsi no | OueHo4Hoe MepONPUATHS TEKYLIETr0 Ouenounbie cpercTBa
TeEMaM KOHTPOJIsI
Tema 6.1 OnuceiBaTh METOIBI BrimonHenune nabopatopHbsix padoT Ha | OTYeT 0 BBINIOJHEHUH Y4eOHO-
OcHOBHBIE OMOIKOJIOTUYECKUX BBIOOP B MUHUTPYIITIAX: MCCIICIOBATEILCKOTO TIPOEKTa
METO/IbI UCCJICIOBAHUIM 1. Bnusnue TemrnepaTypbl Ha pocTa u
o6uoskonoruyec | [Lmanuposath (U3HOTOTUYECKYIO aKTUBHOCTh
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KHX OMOAKOJIOTUYECKU JPOAKEBBIX KIETOK
UCCJIEIOBAHUN | DKCIIEPUMEHT 2. Biusinue yrieBoJioB Ha pocTa u
(bU3HOTOTUYECKYIO0 aKTUBHOCTh
JPOAKEBBIX KIIETOK
3. CoueTaHHOE BIUSHUE TEMIEPATYPhI
Y yTJIEBOJIOB HA POCTa U
(bU3MOIOrMYECKYI0 aKTUBHOCTD
JPOKIKEBBIX KIIETOK
Tema 6.2 [IpoBonuTh Guo3KOIOTMUECKHI |BbInonHenne yueOHo- OT4eT 0 BHINOJHEHUU Y4eOHO-
buoskonornye | 3KCIIEPUMEHT UCCJIEI0BATEIBCKOIO MMPOEKTA Ha MCCJIEI0BATEIBCKOIO MMPOEKTA
CKHI [InanupoBath BBIOOD:
AKCIEPUMEHT | OMOAKOJIOTUUECKUI 1. Ouenka kauecTBa aTMOCHEPHOTO
HKCIIEPUMEHT BO3yXa
NuTtepnpetnpoBats pe3ynbrarsl (2. OLEHKa Ka4ecTBa II0YB METOOM
IIPOBENEHHOTO (duTOoTECTHPOBAHUS
OHMO’KOJIOTHYECKOT'O 3. OneHka Ka4ecTBa BOJ
HKCIIEPUMEHTA C MOBEPXHOCTHBIX BOJOEMOB 10
UCIIOJIb30BaHUEM OpraHoJIENITUYECKUM U (PU3UKO-

KOJIMYCCTBCHHBIX MCTO/J0B

XUMHUYECKUM CBOWCTBAM

4. Bnusinue ITAB Ha pocT u pa3BuTHe
CEMSH BBICIIIMX PACTEHUMN

5. BausHue coneBoro 3arpsi3HEHUs Ha
POCT ¥ pa3BUTHE CEMSH BBICIINX
pacteHuit
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2. OneHoYHbIE cpeacrsa 1mo JMCHMILINHE «buosorus»

OneHOYHBIE MEPONPUATUS TEKYIIETO KOHTPOJIS (THUIIBI):
3anaHus, HanpaBJeHHbIE HA CUCTEMATH3AIUI0O U 00001IeHue
TeopeTH4YecKoil HH(popMaMH:
- 3amnoJIHEHHE Ta0JIUIL
- pa3paboTKa JIEHThl BpeMEHU
- paspaboTka rioccapus
- pa3paboTka MEHTaJIbHOU KapThl

3agaHusi, HanpaBJieHHbIe HA GopMUpPOBaHMe WM NPOBEPKY 3HAHUIA:
- TecT
- OIleHWBaeMasi JIUCKYCCHS
- (poHTaIBHBIN OMPOC
- 00CyKIeHHue TI0 BOIIPOCaM JICKITUH (BCTpeUaeTcs y Hac TOIbKo 1 pa3)
- yCTHBIE COOOIICHHUS C Mpe3eHTAINEeH

3ananus, HaNpaBJieHHbIEe HA (OPMHUPOBAHNE MPAKTHYECKUX YMEHUH
1 HABBIKOB
- nabopaTtopHas paboTa
- peleHue 3am1a4
- TPaKTHUKO-OPHEHTHPOBAHHBIC PACUCTHBIC 3a/IaHUS
- Ke#c Ha aHayu3 UHGOPMAIIHH
- y4eOHO-HUCCIIeI0BATEeIbCKHUM MPOESKT

2.1. OueHouyHble CpeACTBA TEKYIIEro KOHTPOJS MO JAUCHUILINHE
«buojsorus»

Texkymuii KOHTpOJIb pe3yJbTaTOB OOYYEHUsST MOKHO OCYIIECTBISATH
pPa3IMYHBIMA METOAAaMU M C MOMOILIBIO Pa3IMYHBIX OLEHOYHBIX cpeacTB. Ilo
aucuuiiiHe  «buosiorus» B KadyecTBE  CPEACTB  TEKYIIETO  KOHTPOJS
MPUMEHSIOTCST  3a7aHusl B TECTOBOW (Qopme; TaONHIBl, BHU3yad3aIus
TEOPETUUECKOro Marepuana B (opmaTe JEHTH BPEMEHU U MEHTAIBHBIX KapT;
pEIICHUE KEWCOB U JAPYrrue OLECHOYHbIE MaTepuaibl. Huxke nmpuBeaeM nmpuMmepsl
HEKOTOPBIX U3 HHUX.

2.1.1. 3ajanus, HaNpaBJIEeHHbIE HA CUCTEMATU3ALNIO U
00001IeHUE TeopeTHYEeCKOM HHPOpMAITUT

1. 3anmostHeHHMe TAOJIUIBI

Ha3BaHue Tembl buonorus kak Hayka

Pe3yJII)TaT OﬁyquHﬁ mo OnuceIBaTh METOAbI HCCIICAOBAHUS Ha
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TEME MOJICKYJIAPHOM H KJICTOYHOM YPOBHC

O0mue KOMIeTeHINH 0K 02

@ opMyJIHPOBKA 3aJaHUsI: 3aM0JHUTE Ta0uIly “‘Bkiag y4eHBIX B pa3BUTHE
Oononorun”, yKazaB y4eHOTO, BPEMEHHOU Meproi pabOThl HaJl OTKPHITHEM U
JaiTe KPaTKylo XapaKTEPUCTUKY OTKPBITHS, HCTIOIB3Ys MaTepua JICKIIH,
y4eOHMKa, HHbIE UCTOYHUKU MHGOPMAIIHH.

Tabnuma — Bkiaj ydeHbIX B pa3BUTHE OMOJIOTHH

Yuensii Bpemennoit Kpatkas xapakrepuctrka paboThl Y4EHOTO
(505 (O

Kpurepun olieHHBaHUS 3aJaHUsA:

“5” - TabyMLIa BBIIIOJIHEHA B IOJTHOM 00BbEME

“4” - B X0/1e 3aMOJHEHUs TaOJINIIBI MaTEPUAl OTPAKEH HE MOJIHOCTBIO, UMEIOTCS
HE3HAUUTEIbHbIE HETOYHOCTH, HEJJOUETHI

“3” - B X0/1e 3aMOJHEHUs TaOJIUIIbl MaTEPUAl OTPAXKEH HE MOJIHOCTHIO, UMEIOTCS
3HAYNUTEIIbHBIE HETOYHOCTH, HEJJOUETHI

“2” - Tabnuua otpaxkaet Menee 50% maTepuana Wil He BHIIOTHEHA

2. Pa3pa0oTka JieHTbl BpeMeHH

Ha3BaHue TeMbl OnToOreHes >XKMBOTHBIX U YEJIOBEKA
Pe3y.11[.TaT OﬁyquI/Iﬂ mo OnuceIBaTh CTaauH OHTOI'CHC3a )KNBOTHBIX U
TEeMe YCJIOBCKaA

OO0mmue KoMneTeHINN OK 02, OK 04

@opMyTHPOBKA 3aIaHNsI: CO3ANTE JICHTY BPEMEHH, OTPAKAIOIIYIO
ATambl OHTOTEHE3a OTACIHHON TPYIIHI )KUBOTHBIX MJTH YEJIOBEKA C KPATKOM
XapakTepucTuKoi. Ha3zBaHus ctaauii JOMKHBI OBITH PACIIONIOKEHBI B
XPOHOJIOTHYECKOM TMOPSAKE, OCHAIICHBI KPATKUM OMMCAHUEM OCHOBHBIX
W3MCHEHUH, MPUJI0KEHBI PUCYHKH. 3aJaHUE BHITIOTHACTCS B MaJIbIX Tpyrmax (3-
4 denoBeka)
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3. Pa3paboTka MeHTAJIbHOI KAPThI

Ha3BaHue TeMbl CTpOCHI/Ie OopraHuismMa
Pe3yJ]])TaT Oﬁyqennﬁ mno OnuceiBaTh CTPOCHHUC U B3aAMMOCBA3b yacTen
TEeMe MHOT'OKJICTOYHOI'O OpraHu3sma
O0mmue KoMneTeHINN OK 02, OK 04

@opMyIHpPOBKAa 3aJaHMS: COCTaBbTE MEHTAJIBHBIE KapThl IO
KJacCU(pUKalMU TKaHe, OpraHoB M CHUCTEM oOpraHoB. B kaprte otpasute
OCOOEHHOCTH CTPOCHHUS, GYHKIIUNA 00BEKTOB. BBl MOKeTEe O0OBEIUHATH OOBEKTHI
O BBIMOJIHAEMON (PYHKIMU WU MO CUCTEME OPTaHOB.

[Ipu BBINOJIHEHUH CTYJEHTHI PACIPEAEISIOTCA Ha Majble rpymnsl (1o 2-3
yeloBeka).  3ajaHue  sABIsAETCA  Npo(decCHOHaTbHO-OPUEHTUPOBAHHBIM.
CryaenTsl, o0yuaromuecs npodeccun/cnenuaibHOCTH CBA3aHHON € 00BEKTOM
uzydyeHus: “Pacrenuss” pa3pabaTblBalOT MEHTAJbHYIO KapTy IO CTPOCHHIO
OopraHu3Ma pacTeHu# (TpyIIbl MOXKHO pa3leiuTh MO OTAellaM pacTeHHI:
MOXOBHUJIHbIE,  IJIAyHOBHJHBIEC,  XBOIIEBUJHBIC,  MAlOPOTHUKOBHUIHBIEC,
rOJIOCEMEHHBIE, HNOKPBITOCEMEHHBIE). CryneHTsl, oOyuatoluecs
npodeccun/crnenuaibHOCTH CBSI3aHHONW C 0O0BEKTOM wu3ydeHus ‘YKuBOTHbBIE”
pa3pabaThIBAlOT MEHTAJbHYI0 KapTy IO CTPOEHHUIO OpTaHM3Ma >KHUBOTHBIX
(rpynmbl  MOXKHO —Pa3feNiuTh IO THIAM M KjaccaM JKUBOTHBIX. | HIIBI:
KUIIEYHONOJIOCTHBIE, TUIOCKHE YepBU, KPYIJIbIE YEpBH, KOJbUaThie YEPBH,
MOJUTIOCKH, WIEHHCTOHOTHE. Kiaccel: XpsieBbie phIObl, JOMacTenepole polObl,
ampuOum, mnpecMbIKalolmuecs, NTULbL,  MiekonuTawmue). CTyIeHTHI,
oOyyarotuecs: Tpodeccruu/cCenuaibHOCTA CBSI3aHHOM ¢ OOBEKTOM H3YUYCHHS
“YenmoBek” pa3paldaThlBalOT MEHTAJIBHYIO KapTy IO CTPOCHHUIO OpraHu3zma
YeJI0BeKa.

[Ipu pa3paboTke peKOMEHyeM HCIOIb30BATh UHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com
WU APYTroTo HHCTPYMEHTA JIJIS CO3/IaHHS MEHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIIBHOMN KApPTHI:

CepaeyHO-COCyAMCTan cucTeMa

HeAyAOUYHO-KMLIEYHBIA TPAKT
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Kpurtepun onieHMBaHNMS MEHTAILHOW KapThl:
«5» - 8-9 06an10B; «4» - 7 6a1710B; «3» - 5 6a/LJ10B

3 0as1a 2 dana 1 6aan

Conepxkanue Nudopmarus Nudopmarus Nudopmarus

IpeJICTaBJICHA B NPEICTABIIEHA, HO | IPEICTABIICHA

HOJTHOM 00BeMe UMEIOTCS JaCTUYHO

HETOYHOCTHU
I'pa¢uueckoe | MHorocrynenuara | MHoroctynenyara | IIpocroit
opopmiieHUE s KapTa ¢ g KapTa «IMay90K»
KapThl no0aBIeHUEM

KapTUHOK, 3HAKOB.

Hcnonb3oBanue

Pa3HbIX IIBETOB Ha

onpeeIeHHbIX

BETBSIX.

Jlekcuko- Kapra ne Kapra ne Kapra conepxut
rpaMMaTH4YeCKoe | COJIEPKUT OUIMOOK | COIEPKUT IpyObIX | TAaK MHOTO TpyOBIX
opopmiieHue U OII€YaTOK rpaMMaTHYECKUX | FPaMMaTHYECKUX

OIIUOOK WU OIUOOK U
OTeYaToK, OTIeYaToK, 4To €€
KOTOpBIE ObI CoZIepKaHHe
OTBJICKAJIH TPYJIHO
BHHUMAaHHE BOCIIPHHUMAETCS
YUTATENS OT

coziepKaHus

4. Paspa0orka rioccapus

Ha3Banue TeMbl

OCHOBHBIC TTOHITHS TEHETUKHU

Pe3yabTaT 00y4yeHus no

TEME

OmnuceIBaTh 3aKOHOMCPHOCTH HACJIICACTBCHHOCTH
U U3MCHYHNBOCTH

O0mue KoMIneTeHINH

OK 02
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@OopMyJTHPOBKA 3aaHMsI: COCTABHTE IJIOCCAPUI C ONPEICICHUSIMU T10
Teme “OCHOBHbBIC MOHSATHS T€HETUKA , UCIIOJIB3Ysl MaTepHUalbl JICKIIHHA,
y4eOHUKH, CIIOBAPH.

IIpumepHBIN NepeyeHb TEPMUHOB:
AJbTepHATUBHBIC PU3HAKU
AJnenpHbIe TeHbBI
HeannenbHble Te€HBI
JIOMUHAHTHBIN NPU3HAK
PeneccuBHBIN pU3HAK
['oMO3UTOTHBIN OPraHU3M
I'eTepo3UroTHBIN OpraHu3m
I'enoTun

denotun

JIuruOpuHOE CKpEIIMBaHKE
Yucras TuHUSA

['ubpun

HacnencrBeHHOCTD
M3MEeHUYHBOCTH



2.1.2. 3ajanusi, HanpaBJieHHbIe Ha (POPMHUPOBAHHE WJIH TPOBEPKY
3HAHUM

1. DpoHTAIBHBIN OIIPOC
Ha3BaHue Tembl HcTopus 3BOTIOIMOHHOTO yUEHUS
Pegy.]]bTaT OﬁyquHﬂ mo XapaKTepI/ISOBaTI) IMPCAIIOCBIIKY U ABUKYIIIUC
TeMe CHUJIBI BOSHUKHOBEHHUS MHOTO00pa3usi BUIOB
O0mmue KoMneTeHINN OK 02, OK 04

IIpumepHbIN epevYeHb BONPOCOB K (PPOHTAIBHOMY ONPOCY
1. KakoBbI cuIbHBIE U CJla0ble CTOPOHBI CUCTEMBI opraHudeckoro mupa K.
JIunnes?
2. ChopmynupyiiTe OCHOBHBIEC MOJIOKEHUs 3BOMtOIIMOHHON Teopuu K. b.
Jlamapka.
3. Ilepeuncnute NpeanoChbUIKM BO3HUKHOBEHHUS JApBUHU3MA
4. Tlepeuncnaute OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUHU SBOJIIOILIUU

Kpurepuu ouenuBanus:

«5» - OTBET NOJIHBIN, Pa3BEPHYTHIN

«4» - OTBET AOCTATOYHO MOJIHBIN, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKHUI WK C TPyOBIMU OIIMOKaMU

«2» - OTBET HEBEPHBIN MU OTCYTCTBYET

2. IToAroToBKa YCTHBHIX COOOIICHUN € MPe3eHTanHeH

Ha3Banue TeMbl ['eHeTnKa 4yeI0BEKA

OmnuceIBaTh 3aKOHOMCPHOCTH HACJIICACTBCHHOCTH

Pe3yabTar 00yueHus mno 1 UBMEHYMBOCTHU
Teme Onpenensitb BO3MOKHOE BO3HUKHOBEHHE

HaCJICACTBCHHBIX ITPU3HAKOB

O0mmue KoMneTeHINN OK 01, OK 02

@opMyTHPOBKA 3aIaHMSI: TI0JITOTOBHTE YCTHOE COOOIICHNUE U TTPE3CHTAIIUIO
00 OJTHOM HACJICJICTBEHHOM 3a00JIcBaHUH U3 TiepeyHs. PaboTa BBITONTHICTCS B
napax. B cTpykrype cooOmieHus ¥ mpe3eHTaIu HE00X0UMMO OTPa3UTh:

1. HasBanue 3a0o0eBaHus
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Nownsew

S i

7.

Tunuzamnus 3a001eBaHusA

a. A) reHOMHOE / TeHHOE / TIOJTUTeHHOE / XpPOMOCOMHOE
b. b) ayrocoMHO-T1OMHHAHTHOE / ayTOCOMHO-PELIECCUBHOE /

CIHCIITICHHOC C IIOJIOM

CymHocTh MyTaluy (Ha KJIETOYHOM YPOBHE)
Knuanueckue nposiBneHus 3a001eBaHus

Yacrora BCTpeuaemMoCTH
Jlnarnoctuka
Hcrounrku nndopmanuu.

IIpuMepHBIii epeYeHb HACIEACTBEHHBIX 3200 1eBaHUI YeJ10BeKa
8. CHHAPOM «KOIIAYbETO

Cungpom DHrenbMaHa
MyxkoBuCIM103

Cungpom IMupcona
Cungpom JlayHa,
Cunnpom Knaitndenbrepa,
Cunapowm IllepemeBckoro-
TepHepa,

Cunapom DaBapica,

Yek-aucT 11 OLEHKH NMpe3eHTAlNH
OneHuTe MPE3eHTAIMIO 10 CASAYIOIMINM KPUTEPHUSIM:

KpUKa

9. CepnoBUIHOKJIETOYHAS

AHCMMUI

10.Heiipodpudbpomaros
11.lanbTOHNU3M
12.T'emodunus
13.®enunkeTonypus

DIIEMEHTBI COAEPKaHUS

Hamuue

OtcyTtcTBHE

1. TUTynbHBIN CHAN

1.1 | Ha3Bauwue 3a0oieBanus

1.2 | CBegenust 00 aBTOpax

2. JlaHa morHas THIM3AIMs 3a00IeBaHUS

3. | Iloka3aHa CymiHOCTh MyTaluu

4. OnucaHbl KIMHUYECKHUE MPOSIBIICHUS
3a00JIEBaHUS

5. | YKa3aHa yacTtoTa BCTpE4aeMOCTh

6. Ommncana TUarHOCTHKA

7. YkazaHbl ICTOYHUKH HH(POpMAITIU

8. CoOirogeHre eIUHOr0 CTHIIA

IMpC3CHTallN
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9. | Marepuan OblI UHTEpPECEH

10 | Martepuain ObLI nOJIE3€H

IIlkana nepeBoaa 0a/1JI0B B OTMETKY

12-11 6ayu1oB - «5»

10 - 8 Gayu1oB - «4»

7-6 6aIUIOB -«3»

Menee 6 6aIOB WJIM OTCYTCTBHE PaOOTHI - «2)

I[OHOJIHI/ITGJIBHI:IQ CBeACHUA IJIA nMpenoaaBaTeJis.

B nensix nzbexaHue MOBTOPEHUS TEM MPE3EHTAIIUN, TIPETI0IaBaTEIIO
PEKOMEHIYETCS PACIIPENCIINTh KOHKPETHBIE TEMBI CPEJIA TPYIII YUaIIUXCS.

3. OueHuBaemasi JUCKYCCHS

Ha3zBanue Tembl buocdepa - rmodanpHas sKoI0TrHYECKas CUCTEMA

OnuceIBaTh CBA3b MEXKY OPTaHU3MOM U CPEoi

Pe3yabTart 00yueHus mno ero oouTaHus

Teme VYcraHaBnuBaTh CBSI3b MEXKY CTPYKTYpaMHU
ouochepsl

O0mmue KoMneTeHINN OK 01, OK 02, OK 07

IIpumMepHbIH epeYyeHb BONMPOCOB K OLICHMBAEMOM TUCKYCCHHU

1. I'moGanbHOE noTeruieHue: Mug Uik peaabHOCTh? YTO BaM M3BECTHO O
naHHOM siBiieHun? Kakue GpakThbl CylecTBOBaHUS WM OTCYTCTBHUS
rJI00JIBHOTO MOTEIJICHUS] BaM U3BECTHBI?

2. O6bsacuure, kakue (HakTOPbl OTPAHUYNBAIOT PACTIPOCTPAHCHUE KU3HU B
atMocepe, mutocdepe, ruapocdepe.

3. Kak MOXHO 0XapaKkTepu30BaTh HCTOPUICCKHEC U3MEHEHUS POJIH YETIOBEKA
B Onocdepe?

4. B 4éM COCTOUT LIECHHOCTh OXpaHbl OMopazHooOpasus? YTo npuBOIUT K
COKpaIIEHUI0 OMOJIOrMYecKoro pasHooopasus? [louemy as
YeJI0BEYECTBA BAXKHO HE JIOMYCTUTh 00eHEHUS OUopa3zHooOpa3us?

Kpurepuu onenuBanus:

«5» — AKTHBHOE Yy4acTHE B JAHCKYCCHUHU. BbICKa3blBaHHE COOTBETCTBYET
3aJlaHHOM  TeMe, XapaKTepu3yeTcsl  BBICOKOM  HH(POPMATUBHOCTBHIO U
OpUTHUHAIBHOCTHIO, APTYMEHTHI TTOJIKPETUICHBI YOS UTEIbHBIMU ITPUMEPAMHU.
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«4» - JlocTaTOYHO aKTUBHOE yd4acTMe B JAUCKyccuu. Jlomyckaercs
HE3HAYUTEIbHOE OTKJIOHEHUE OT TEMbl IHUCKYCCHM. BBICKa3bIBaHHE HOCHUT
OTYaCTWM TPUBUAJBHBIN, NOBEPXHOCTHBIM xapakrep. He Bce apryMmeHTsl
IIOJKPEILICHBI IPUMEPAMH.

«3» — IlaccuBHOE ydacTHe B JUCKYCCHUHU. BBICKa3bIBaHHME XapaKTEPHU3YETCS
HU3KOW HMH()OPMATHUBHOCTHIO, CTEPEOTUITHOCTBIO, HE OTpa)kaeT TMOJIHOrO
MOHUMAHUA TEMBbl IUCKYyCCHU. APryMeHThl C(OpMyIHpOBaHBI aOCTPAKTHO.
[TIpumepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE y4acTMe B AUCKYCCHM. BBICKa3bIBAHME HE COOTBETCTBYET
3aJlaHHOM TeME, OTCYTCTBYIOT apr'yMEHTHI B MOJIb3Y KAKON-TMOO TOUKHU 3PEHUS.

JlonoiHUTe IbHBIE CBEeeHH ISl penoiaBaTes.

JMcKyccrio MoiepupyeT npenoiaBareib. B Hauane qUCKyccuu OH 3a/1aeT
CJIyIIATEISIM HECKOJIBKO KIFOUYEBBIX OCTPBIX BOIIPOCOB, MOOYXk/1ast UX BCTYIIUTh
B o0cyaeHue. Jlaiee moCTENeHHO B X0/I€ IUCKYCCUU 00CYKIAat0TCsl BCE
MIOCTaBJICHHBIE BOMPOCHI, YYACTHUKH BBICKA3bIBAIOT CBOE MHEHHUE.

4. O0cyxaeHue M0 BONMPOCAM JIEKINH

Ha3BaHue TeMblI JKu3HeHHBIN MK KJIeTKU. MuTto3. Meiio3
Pe3y.m>TaT OﬁyquHﬂ mo XapaKTepI/ISOBaTB JKU3HEHHBIN LIUKJI KJICTKH
TeMe

OO0mmue KoMneTeHINN OK 02, OK 04

IIpuMepHbIi IepeYeHb BONPOCOB AJIs1 00CyKACHUS
Kakue n3MeHnenus B KJIETKE NPEAIIECTBYIOT JICJICHUIO?
OxapakTtepusyiiTe ¢a3bl MUTO3a U KPATKO PACCKAXKHUTE, KaK MPOUCXOIUT
ATOT MpOoLECC.
B uem 3aknroyaeTcst OMOJI0THYECKOE 3HaYEeHUE MUTO3a?
Yem Mel03 OTIMYaeTcst OT MUTO3a?
B uem 3axnrovaercst Ouonorunyeckoe 3HaueHue meiosza’?

N —

oW

5. Tect

Ha3zBanue TeMbl B3aumoneiictBue reHOB

OnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU
N U3MCHYHMBOCTH
OHpeI[eJ'IHTB BCPOATHOCTh BO3BHUKHOBCHU

Pe3yabTart 00yueHus mno
TEMe
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HaCJICACTBCHHBIX ITPU3HAKOB IIPU PA3JIMIHBIX
BSaHMOﬂGﬁCTBHHX I'CHOB

OO01mue xkoMNneTeHI U OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUA
1. K B3aumMogencTBUsAM ajIEIbHBIX T€HOB HE OTHOCSHT:
1) smucTas, moMMepurIo, MOIUGUIIUPYIOIIEee NeHCTBUE T€HOB
2) KoomepaIunio, MHOKECTBEHHBIN ajlIelIn3M
3) cBEepXIOMUHHPOBAHUE, KOMILLIEMEHTAPHOCTh
4) KOAOMUHUPOBAHHUE, TPOMEKYTOUHOE JOMUHUPOBAHUE
2. IlposiBneHrne y TeTEPO3UTOT TMPU3HAKOB, JACTEPMUHUPYEMBIX IABYMS
aJyIesiMU HaOJII0AaeTCs pU:
1) cBepX1OMUHUPOBAHUU
2) snucTasze
3) KOJOMUHUPOBAHUH
4) onumepuu
3. HacnegoBaHue  4YeTBEpPTOM  TpyIIbl KPOBH  OTHOCAT K  THILY
B3aUMOJCHUCTBUS:
1) komoMuHUpPOBaHUE
2) CBEpXIOMUHUPOBAHUE
3) noJaHOE JOMUHUPOBAHUE
4) NpoMeKyTOYHOE IOMUHHPOBAHUE
4. HacnenoBaHne MMHINMIUIOBOM OKPACKHM y KPOJMKOB KOHTPOJIUPYETCS
TpeMst ayutensimu: A,a u ah. Kaxnas ocoOb SIBISIETCS HOCUTEJIEM TOJIBKO
JIBYX W3 HUX. DTO MPUMEP:
1) KoMIIIIEMEHTapHOCTH
2) Koonepanuu
3) MHOKECTBEHHOTO aJlJIeIn3Ma
4) nonumepun
5. TlosiBneHne HOBOOOpPA30BaHMII TP COBMECTHOM JIEUCTBHUU JBYX
JOMUHAHTHBIX HEAJUIENbHBIX T'€HOB, KOIJla B TOMO3UTOTHOM WJIA B
reTePO3UTOTHOM COCTOSIHUM Pa3BUBAETCSI HOBBIM MPHU3HAK, HAOIIOJACTCS
pHu:
1) koMIIIEMEHTapHOCTH
2) xoomnepaiuu
3) MOJIHOM JOMUHUPOBAHHUH
4) necTBUU reHOB-MOIU(PUKATOPOB
6. Ecntu oOOMH JOMUHAHTHBIA T€H TOJABJISIET JIEMCTBUE JPYroro
JIOMUHAHTHOT'O T€Ha, TO - 3TO MPUMED:
1) perieccuBHOrO ANUCTa3a
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2) noauMepuu
3) JIOMHUHAHTHOTO AIKCTa3a
4) MHOXXECTBEHHOTO aJljIeIu3Ma

Howmep Bompoca [IpaBuIBHBIN OTBET
| 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apganusi, HanpaBJ/ieHHble Ha (opMHpPOBaAHME YMEHUN WM
HABBIKOB

1. JlabopaTopHasi padora

[Ipu m3zyueHun nucuMIUIMHBL “Buonorusa” npeaycMOTPEHO BBIMOJIHEHHE
nabopaTopHBIX PaboT:

Tema 1.3. buosornyecku Ba)KHble XHUMHUYECKHE COCJIUHCHHUS:
JlaGopatopnass pabota “OmnpeneneHue ButamuHa C B MPOAYKTax MUTaAHUS
Jlabopatopnas pabota «['uapodunbHo-ruipodhoOHBIE CBONCTBA JUIMHUIOBY.

Tema 1.4. CTpyKTYpHO-(QYHKIHOHAJIbHAS OPraHM3alus KJIETOK:
JlaGoparopHas pabota «CTpoeHue KIETKU (pacTeHUs, >KUBOTHBIC, IPUOBI) U
KJIETOYHBIC BKJTFOUCHUSI (kpaxma, KapOTHUHOU/IBI, XJIOPOTLIACTHI,
xpomoruiactel)y;  JlabopatopHass pabora «lIpoHuniaemocts  MeMOpaHbI
(TuTa3MOIU3, JETIIIa3MOJINU3).

Tema 4.5. Biausinue CcONHAJIBHO-IKOJOTHYECKHX (PAKTOPOB Ha
310poBbe 4enoBeka: JlabopatopHas pabGota Ha BbIOOp: «YMCTBEHHas
paborocniocoOHOCTh» uiu «BnusiHue abuoThdeckux (PakTOpOB HA UEJIOBEKa
(HU3KHUE U BBICOKHE TEMIIEPATYPBHI)»

Tema 6.1. OcHOBHBIE MeTO/IbI O0HOIKOJOTHYECKUX HCCJIEIOBAHNM

Jlabopatopnasi pabotra Ha BbIOOp 1O MUHH rpynnam: «BrusHue
TeMIepaTyphl Ha pocTa U (PU3UOJIOTUYECKYI0 AKTUBHOCTD JIPOXIKEBBIX KIETOKY;
«BnusHue yrieBooB Ha pocTa U (PU3UOJIOTUYECKYH0 aKTUBHOCTD JPOKKEBBIX
KJIeTOK»; «CoueTaHHOE BIMSHUE TEMIEpaTypbl M YIJIEBOAOB Ha pocTa u
(hU3MOJIOTHYECKYI0 AKTUBHOCTD JIPOKIKEBBIX KIIETOKY
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ObOopynoBanmne Jadopatopuu Hu padouyux MecT JadopaTropum:
MUKPOCKOIIBI, CEKYHJOMEpP, TOHOMETp, JabopaTopHas mnocyna (TpoOupkw,
MOJICTaBKHU JIJIsl TPOOUPOK, MTUHIIETHI, MIECOK, CTYTNKHU C MECTUKaMU, TPEIMETHbBIC
M TIOKPOBHBIE CTEKJIa, CTEKJISIHHbIE TaJOYKH, TMPENapoBaIbHBIC WIJIbI,
¢dbunpTpoBasibHass Oymara (canderku), CTakaHbl) TUIIEPTOHHYECKHH pPACTBOP
xjopuaa Hatpusi, 3%-Hbli pacTBOp MEpPOKCHAA BOJOPOJA, PAcTBOp HoJa B
HOMCTOM KaJuH, TIUIEPUH, KIyOHU KapTodens, JUCT JIO0ACH KaHAICKOM,
10 psAOUMHBI OOBIKHOBEHHOW (pAOMHBI WJIM TOMAaTa), JyK permyaThlid,
Pa3BEJICHHBIC B BOJIC JIPOXIKH).

[IpuBenem mpumep 1adbOpaTOpPHOM pabOTHI

Ha3zBanue Tembl CtpykTypHO-GYHKIMOHATbHAS OpraHu3alus
KJIETOK

Paznuuath CYIICCTBCHHBIC ITPU3HAKN CTPOCHUA
KJICTOK OPIraHU3MOB PAa3HLBIX IAPCTB YKMBOU

PesyabTar 00yueHus no IPUPOIBI

Teme [IpoBoaUTE HAOIOICHHE KIETOYHBIX CTPYKTYP H
UX U3MEHEHUHU ¢ TIOMOIIBI0 MUKPOCKOIIA
OO0mmue KoMneTeHINN OK 01, OK 02, OK 04

Jlabopatophas pabora «CTpoeHHE paCTUTEIHHOM, KUBOTHOM, TPUOHOMN KIIETKI)

Llenap pa®oThl: 3aKpENUTh YMEHUE TOTOBUTH MUKPOTIPETAPAThl U paCCMaTpPUBATh
UX MOJ] MUKPOCKOTIOM, HaX0JIUTh OCOOEHHOCTH CTPOEHUS KJIETOK Pa3IUYHBIX
OpraHU3MOB, CPABHUBATH UX MEXKITY COOOM.

1.Bomnpocel 115 gomycka K 1abopaTopHoi paboTe.

1. Ha3oBUTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX (QYHKLIHH.
2. YTo Takoe NpeIMETHOE 1 MOKPOBHOE CTeKJIA? J[JIs1 4eTO OHU HYKHBI?
3. [lepeunciure OCHOBHBIE MpaBUiia padOThl ¢ MUKPOCKOIIOM.

2.1IpoBeieHNE ONBITOB

OO6opynoBaHue H Mocyaa Marepuanbl U peaKTUBbI
1. MukpockoIibl 1.Bona
2. [IpenMeTHBIE M TOKPOBHBIE CTEKIIA 2. Pa3zBejieHHBIE B BOJIE JPOXKIKU
3. CTeKIIAHHBIE TAIOYKH 3. JIyk peruateii
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4. CtakaHbl

5. @uneTpoBanbHas Oymara (canderka)

6. CTepuJIbHBIN IITIATEIb

AJTOpPUTM IIPOBENICHUS PAOOTHI

Bormpocs! u 3amanus

e 1. U3yuenue crpoenust
PACTUTEJIbHOM KJIETKH
1.1. CHATB ¢ BHYTPEHHEN NOBEPXHOCTH
MSICHCTOH YEIIyH JIYKOBHIIBI TOHKYIO
IUIEHKY — SIUAEPMY;
e 1.2. IlomecTuTh KycOUEK SIUAECPMBI
Ha IPEIMETHOE CTEKJIO B KAIUIIO
BOJIbI;
e 1.3. HakpbITh OOBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETH KIIETKU SITUAEPMBI
10/ Pa3JIMYHBIM YBETUUCHUEM
MHUKpPOCKOIa

Omnpenenute GopmMy KIETOK,

o Haiigure sinpo, Bakyouu,
000JIOUKY KIIETKH.

e 3apucyiTe HECKOJIbKO KIIETOK
SMIUEPMBI, 0003HAYMB Ha
PUCYHKE: IIUTOILIa3MYy, PO,
BaKYyOJId, 000JIOUKY KJIETKH

2. U3y4yeHue CTPOCHUSA KUBOTHOM
KJIETKH

2.1. IIpoBecTH CTEpUIIBHBIM ILIIMATEIIEM C
JIETKUM Ha)KUMOM 110 HEOY UJITU TI0 JIeCHAM;
2.2. HaHnecTu kanenbKy CIIOHBI Ha
MPEAMETHOE CTEKJIO U HAKPBITH €€
MOKPOBHBIM CTEKJIOM;

2.3. PaccMoTpeTh mpenapar npu OOJIBIIOM
YBEJIMYCHHUH C PUKPBITON Tuadparmoit
KOHJIEHCATOopa.

PaccmoTpuTe Ha KOHYMKE IITIATENS B
KareJabKe CIIOHBI CITYIICHHBIC
KJIETKH SIUATETUS
PaccMmoTpute Ha npenapare
OTJIeJIbHBIE KPYITHBIE TUIOCKHE
KJIETKU HENPaBUILHOU (POPMBI.
Bonbias 4acTe KJIETOK MEPTBBIE,
MO3TOMY B HUX XOPOILO 3aMETHO
AIPO.
e 3apucyiTe HECKOJIbKO KIIETOK,
0003HAYbTE PO U
UTOIIa3MYy.

3. U3yuyeHue CTpOeHHs KICTKH
AposKeH (rpudbI)

3.1. IloMecTUTh CTEKITHHON MAIOYKOU
KAIUII0 PacTBOpPaA C APOX-KaMU Ha
IIPEAMETHOE CTEKIIO;

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM.
Ecnu ecTb U3NUIIKY KUJKOCTH, YJIaTUTe
ee ¢ OMOUIbI0 (UIBTPOBAILHON Oymaru

Haiinnre 1pox:KeByIO KIETKY,
paccMoTpeTh ee (GOpMy U OTIETbHEIC
YacTH.

3apucCyrTe HECKOJIBKO KJIETOK,
cIeJIauTe MOIIHUCH.
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(canderkn);
3.3. PaccmotpeTs nipenapar noa
MUKPOCKOIIOM

Hrorosasi KOHTPOJIbLHASA YACTh JA00PATOPHOI PA0OTHI (BbINOJIHUTH
NHCbMEHHO):
1. W3 KxakuX OCHOBHBIX YacTeil COCTOUT Jit00ast KieTka?
2. Yto 06111ero UMeeTcsl B CTPOSHUU PACTUTENIbHON U )KUBOTHOU KJIETOK?
3. Yewm pa3nuyaroTCs 3TU KJIETKU?
4. Yem 0OBSACHUTD, YTO, OYTy4Hd YCTPOCHHBIMU IO €IMHOMY ILUIAHY, KIETKU
BeChbMa pa3HO0Opa3HbI 1o popMe U pazmepam?
2. IIpaKkTUKO-OpPHUEHTHPOBAHHbIE PACYETHbIE 32 IaHUA

Ha3BaHue TeMblI [Tomynsmus, coo01ecTBa, SKOCHCTEMBI

OnuchIBaTh CBSI3b MEXKy OPTaHU3MOM U CpeIoit

Pe3yabTar 00yuyeHus mno ero oOuTaHus

TeMe YcraHaBIMBaTh CBSA3b CTPYKTYPBI U CBOWCTB
IKOCHCTEM

OO0mmue KoMneTeHINN OK 01, OK 02, OK 07

Haspanue 3amanus: Pacyer cpoka ucueprnaHusi IPMPOAHBIX pecypcoB

@®abyna: Pa3BuTue 4enoBEYECKOro OOLIECTBA HEBO3MOXKHO 0e€3
B3aUMOJCUCTBUA C HOpupoaou. Jlo HEKOTOPOro BPEMEHU OTPULIATEIIbHbIC
MOCJIEICTBUA XO3SIICTBEHHOMN 151 UHOU  JIeITEIBbHOCTH YyeJloBeKa
KOMITEHCUPOBAJIH CIIOCOOHOCTBIO MPUPOHBIX CUCTEM K CAMOBOCCTAaHOBJICHHMIO.
Ho k cepenuHe nBaanaTroro CToJeTHUs CUTyalUs W3MEHUIIACH: OKpY Karollas
IpUpOAHas cpela yXKe He B COCTOSHMM KOMIIEHCUPOBATh IIOJHOCTBHIO
IIOCJIEACTBUSA  BO3JACMCTBHUS pOCTAa YMCIEHHOCTH JIIOACH U PaCIIUPEHHUs
IIPOU3BOJACTBA. 3arpsi3HEHBI BOJA, BO3AYX, PACTEHMs], BBINAJAIOT KUCIOTHBIE
JOX AU, 3PO3HsI BBIBOJUT MOYBBI U CEIBCKOX03IHCTBEHHOTO 000pOTa, MOJISIPHBIE
JBJbI TAIOT U3-3a NOTEIUICHUS KIMMAaTa, UCYE3al0T MHOTUE BHUJIBI KUBOTHBIX U
pacTeHMil, HaceleHue NpuoOpeTaeT XPOHUYECKHE 3a00JEBaHUS, PACTET
cMepTHOCTh.  CylIecTBylOIME Ce€WYac HMHTEHCHUBHOCTb AHTPOIOTEHHOIO
BO3JICMCTBHS BEAET HAIlY IUIAHETY K UCTOIIECHUIO U JIETpajaliu.

3aganue: OLEHUTE CpPOK HCYEpPIaHHs MPUPOAHOTO pecypca, €clu
M3BECTEH YPOBEHb JOOBIUM pecypca B TEKYIIEM IOy, a MOTpeOIeHUE PECYPCOB
B IOCJIENYIOUME TOAbl OyleT BO3pacTaTh C 3aJaHHOM CKOPOCTBIO MPHUPOCTa
exerogHoro norpedsenus. Kakoil mpupoIHbI pecypc MMEET CaMmblid TOJITUi
CPOK MCUYEPIIAEMOCTHU U KaKOW — HAUMEHBIITNI ?

Nudopmanus, HeoOxoaumasi sl pelIeHHUs:
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Tabmuma 1

Pecypc 3anac pecypca | JoObrua pecypca | IIpupoct o6bema
Q, muipa. T q, MJIpA T /TON noTpeOICHHS
pecypca TP, % B
roj
KamenHb111 yrosb 6800 3,9 2
[Ipupoanblii ra3 280 1,7 1,5
Hedrs 250 3,5 2
Kenezo 12000 0,79 2,5
docdop 40 0,023 1,8
Menn 0,60 0,008 1,7
[Munk 0,24 0,006 1,3
CBuHen 0,15 0,004 2,2
AnroMUHUN 12 0,016 1,6
VYpan 300 0,2 2
Jis  pacdyera  BOCIIOJIB30BaThCA  (OPMYJIOM  CyMMBI  4ICHOB  psia

F€OMETPUYECKON MTPOTPECCHU t
_ <(1+%) _1)” 1
Q=—pf—- (1)
100
rie Q — 3amac pecypcoB, q — rojomas no0b4a pecypca, TP — mpupoct
noTpedeHus pecypcea, t — Yuco Jer.

JlorapudmupoBanue BblpaxkeHus Uil Q paer cienyoumy Q(opMmMyiy Ui

pacueTa Cpoka hcueprianus pecypca
ln(M !+1
t — q-lOO (2)

ln(1+%)

3. Pemienue 3a1a4
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Ha3Banue TeMbl 3aKOHOM€pHOCTI/I HaCJICAOBAaHU:

OnuceIBaTh 3daKOHOMCPHOCTH HACJICACTBECHHOCTHU
N U3MCHYHMBOCTHU

Pe3ybTaT 0Gy4eHus 1o OrnpenensaTe BEpOATHOCTh BOBHUKHOBECHHS
TeMe HACJIEJICTBEHHBIX MTPHU3HAKOB MPH MOHO-, JIH-,
MTOJTUTHOPUTHOM U aHAJIU3UPYIOIIEM
CKpeIllUBaHUU
O0mmue KoMneTeHINN OK 02, OK 04

CDOpMyJ'II/IpOBKa 3aJaHusA: PCIIUTC 3a1a4r, COCTAaBUB CXCMbI CKPCIIIMBAHUA

3anaHue SBISETCS MPOPECCHOHAIBHO-OPUEHTUPOBAHHBIM. 3aJaduul JJis
CTYJCHTOB MOJOUPAIOTCS B COOTBETCTBUHM C OOBEKTOM H3yueHus ‘‘Pactenus”,
“YKuBotubie” wm “Yenosek™.
[Tpumep 3a1a4 JUTS CTYJECHTOB, oOyyaronuecs
npodeccun/crnenuaibHOCTH CBI3aHHON ¢ 00BEKTOM M3yueHus “YenoBek™:
3amaya 1. V yenoBeka albOMHU3M M CIOCOOHOCTh MPEUMYIIECTBEHHO
BJIQJIETh JIEBOW PYKOW — PELIECCUBHBIE ITPU3HAKH, HACJIEAYIOIIUECS HE3aBUCUMO.
KakoBbl T€HOTUNIBI POAUTENEH C HOPMAJIbHOW MUTMEHTAIMENd W BIAACIOLINX
MpaBoil pyKOH, €ClIi y HUX POIUIICS PEOCHOK albOMHOC | JieBIa?
3amaya 2. Y 4denmoBeka NMPaBOPYKOCTh JOMUHUPYET HaJ JIEBOPYKOCTHIO,
Kaperiaa3ocTb Haj roiyOoriazocteio. ['omyOornasplii mpaBiia JKEHWJICS Ha
Kaperiazod npasme. Y HUX POAWIOCH JABOE JIETEM — Kaperyia3bld JieBIIA W
roixy6ornaseiid mpasmia. OT BTOpOro Opaka 3TOro K€ MYXXYHMHBI C Kaperjia3ou
IIPABIION POAWIOCH JEBATh Kaperjas3blX JETEeW, OKAa3aBIIMXCS MpPaBLIAMU.
OnpenenuTs FeHOTUIIBI MY>KUYMHBI U 00€UX JKEHILUH.
3amaua 3. Y Iletu u Camm kapue riasa, a y ux cectpsl Mamm — roiyosie.
Mama »Tux nerei roiay0oriaszas, XoTs €€ poAUTEIN UMeNu Kapue riaza. Kakoi
npu3zHak gomuHupyet? Kakoi nger rma3 y namnel? Hanumure reHOTHNBI BCEX
NEPEYUCIICHHBIX JIULI.

Kpurepuu oneHuBaHuUs

“5” - BCce OTBETHI BEPHBI

“4” - momyIieHa oJiHa OITHOKa

“3” - momyIIeHBI 2 OIINOKH

“2” momymeHsl 3 1 6oJee omruOOK Wi padoTa HE BHITIOJIHEHA

4. Keiic Ha aHa M3 MH(pOpMALUH
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Ha3Banue TeMbI buotexHomoruu B MeIUIIMHE U (hapMalluu

AHaJ'II/ISI/IPOBaTB ITHYCCKHUEC aCIICKTHI
COBPCMCHHBIX I/ICCJIC,Z[OBaHI/Iﬁ B 00J1acTH
OMOTEXHOJIOTHMH U T€HETHYCCKUX TEXHOIOTHI

Pe3yabTar 00yuyeHus mno
TEMe

OO0mmue KoMneTeHINN OK 01, OK 02, OK 04

Keiichl nCronb3y0TCsa B KAYECTBE OIIEHOUYHOTO MEPOTIPUITHS B pa3fee 5
“BHOJIOTHS B )KU3HU , KOTOPBINA SABJISIETCS MPUKIIAIHBIM MOAYJIEM U COCTOUT U3
nByx yacteil. Tema 5.17 “BuoTexHOIOTMM B KM3HM KaXJIOT0~ H3y4aroTCs
HE3aBUCHMO OT Ipodeccuii/cCrenuaabHOCTeH 00yJaroImXxcs, TeMa 2 sSBISICTCS
mpoeCCHOHAILHO  HAMpPABJICHHOW W TMOJOMPAIOTCS B  3aBHCHUMOCTH U
npoeCCHOHATEHON HAITPABICHHOCTH.

IIpuBenem npumep kerica k Teme 5.2.1. “buorexHosorun B MEIULIUHE U

bapmanun”
DopMyJIMPOBKA 3a1aHUA:
buorexHonorus — KOMIUIEKCHAs HayKa, HAIpaBJICHHAs Ha IIOJIy4YE€HUE

L[EJIEBOT0 MPOAYKTa, C TOMOIIBI0 OMOOOBEKTOB MUKPOOHOTO, PACTUTEILHOTO U
KUBOTHOT'O MPOUCXOKICHUSI.

MenunuHckass OMOTEXHOJOTUS — OTpacib, LEJdb KOTOPOM CO3JaHue
JTUArHOCTUYECKUX, MPOPMIAKTHUECKUX U JIEYEOHBIX MPenapaTroB, OHA U3ydaeT
BO3MOKHOCTH  HWCIIOJb30BaHWS  MHUKPOOPraHM3MOB,  [Ji1  TOJYYEHHUS
AMUHOKHUCIIOT, BATAMHHOB, (DEPMEHTOB, aHTUOMOTUKOB, OPTAHUYECKUX KUCIIOT.

CaxapHblii quabeT — 310 3a00eBaHre 0OOMEHa BEIIECTB, PU KOTOPOM B
OpraHu3Me HE XBaTaeT MHCYJIMHA, & B KPOBU MOBBIIIAETCS COJIEPKAHUE caxapa.
ConepxaHne caxapa B KpPOBH  HEOOXOIMMO  JUIsl  HOPMAaJbHOTO
(YHKIIMOHUPOBAHUS KJIETOK. Nucynun, KOTOPBIi BbIpaOaThIBaeT
MOJ/IKEITy I0YHas JKelie3a, 00ecreYMBaeT NIPOHUKHOBEHUE TIIFOKO3bI B KJIIETKH, HO
MHOTJIa TPOUCXOAUT cOOl BBIPAOOTKM HMHCYJIMHA U KIETKa HE MOJydaer
HEOOXOJMMOr0 MUTAHUs, a caxap HAKAIIUBAeTCsl B KPOBU. DTO MPHUBOAMUT K
BO3HMKHOBEHHUIO CaxapHOro JAuabera pa3HbIX THUIOB, OJWH U3 KOTOPBIX
ABJISIETCSl MHCYJMHO3aBUCUMBbIM. [Ipu TakoMm Tume caxapHoro auabera
3a00JIEBIIMI JIOJKEH BCIO )KM3Hb BBOJIUTH c€0€ MHBEKIIUU WHCYJIMHA.

ITo nanubiM cratuctuku, B 2014 1. KonmdecTBO OOJBHBIX CaxapHBIM
nuabetroB B Poccuiickoit denepanun coctaBuno 387 wmuH dyenoBek. [lo
HEKOTOPHIM JaHHBIM 9Ta IU(dpa KKl ro/1 yBeTuduBaeTcs Ha 5%.

3ajgaHue: HalauTe W NOPOAHAIU3UPYUTE pa3IUyYHbIE HCTOYHUKH
uHpopmaruu (HayuyHas U y4eOHO-HAydHas JUTEpaTypa, CPelCTBa MacCOBOM
uHpopMaluu, cetb MIHTepHET U Apyrue) mo teme kerica. OTBEThTE Ha BOIMPOC
Ha OCHOBE HalJEHHBIX JaHHBIX: C 4eM CBA3aH POCT 3a00J€BAEMOCTH CaXxapHbIM
IuabeToM Cpelld B3pOCIIOro HAaceleHHs U OMOJokeHue 3aboneBanusi? Kakue
Mephl MPOPUIAKTUKN CaXapHOTO JuadeTa MOKHO peain30BaTh B MOBCEIHEBHOM
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JKU3HHU KAXKIAOMY H3 Hac? Kak Pa3BUBAJIOCH IIPOU3BOJACTBO HMHCYJIHMHA U C
KaKMMH 3THYCCKHUMH HOpMAaMU IIPpHU 3TOM CTAJIKHBAJINCh y‘leHBIC?

[loaroToBhTE YCTHOE COOOIIEHHE C TpPE3CHTalUe, B KOTOPOM
HEO0OXOJIUMO OTPA3HTh:

1. CaxapHblil 1uabeT — MPUINHBI, CHMIITOMBI, TUATHOCTUKA U JICUCHUE;

2. PacnpocTpaHEHHOCTh CaxapHOrO auadeTa Cpeard HACEICHHUS CBOETO
pErroHa 3a TMOCJCIHUE TPU TOja, MPOAHATM3UPOBAB HAyUYHBIC MyOIMKAUA U
CTATUCTUYECKYIO OTYETHOCTH (B TOM 4YHUCIIE€ OTYETHI ['0CyJapCTBEHHOTO peecTpa
caxapHoro auadera);

3. PacnpocTpaHeHHOCTb caxapHOro Juabera CpeAu  HaceJICHUS
Poccuiickoli ¢denepanuu 3a mociaeaHue TPU rojaa, TPOaHATU3UPOBAB HAYUHbIE
NyOJIMKallMM M CTaTUCTUYECKYH) OTYETHOCTh (B TOM YHCJIE OTYETHI
['ocynapcTBeHHOTrO peecTpa caxapHoro n1uadera);

4. Ilpeanonaraembie MPUYMHBI U3MEHEHHUS 3a00JIEBAEMOCTH CaXapHbBIM
TuabeToM U X 000CHOBAHME;

5. Bo3moskHbIe TPOGUTAKTUYECKHE MEPOTIPHUSITHS;

4. MeTobl TOTYyYEHHS] MHCYJINHA;

5. OTpa3ute TUYECKHE ACTEKTHl MCIOJIB30BaHUS OUOTEXHOJOTUN TIPH
MIPOU3BOJICTBE UHCYJIMHA.

JIJist co3maHus KaYeCTBEHHOM MPE3CHTAINI HEO0X0IUMO COOTIOAATh PSIT
TpeOOBAHUN:

O6mrue 1. IlpeseHTanus 101KHA HAUMHATHCS C TUTYJIBHOTO Cllaiija,

TpeboBaHUs /i€ YKa3bIBaeTCsl TeMa, CBEACHUS 00 aBTOPE U T.1I.

2. Ha cnaiimax He0OX0AMMO pa3MeIiaTh TOJbLKO T€3HUCHI,

KJIFOUEBbIE CJIOBA, rpapuUecKue MaTepHalibl (CXEMBI,

PUCYHKH, TaOJIUIIBI, HOTO U T.I1.).

Hcnonb30oBaTh €MHBIN CTUITE OPOPMIICHUS.

4. KonuuecTBO CIai0B JIOJDKHO OBITh JIOCTATOYHBIM JIJIS
pacKpeITHs TeMBI, HO He Ooiee 20-Tu.

W

pudTe 1. Cnenyer MCII0JIb30BaTh CTaHJIAPTHHIE, IHUPOKO
pacripocTpaHeHHble mpudThl, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u ap.;

2. Pa3smep mpudrTa I8 3arojloBKOB — He MeHee 24, A
uHpopMmaiuu He Mmenee 18.

3. He pexomeHnayeTrcs UCHOIb30BaTh Pa3HbIe TUIBI LIPU(PTOB
B OJJHOM IPE3CHTALNH.

4. Jlns BeiaeneHuss WHQOpMAIMU CIEAYET HCIO0JIb30BaTh
YKUPHBIN MPUQPT, KYpCUB WU MOTYCPKHUBAHUE.

5. He 3noynotpe6isth NponucHbIMU OyKBamu.
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®ouH 1. ’KenaTenbHO HCMOIB30BATH OJHOTOHHBIA (OH HESPKUX
MaCTEIbHBIX TOHOB.
2. Jns dhoHa npenrnoYTUTENbHBI XOJI0HbIE TOHA.

Ucnons3oBanue | 1. Ha ogHoMm criaiifie pekoMeHayeTcsl UCIIOIb30BaTh HE OoJee

IIBETA 3-x 1BETOB: OJWH s (OoHA, OJMH JUIS 3aroJIOBKa, OJIMH
JUTST TEKCTA.

2. Jlng ¢poHa M TEKCTA HCIIOJIB30BAaTh KOHTPACTHBIC IBETA.

IIpencraBnenne | 1. PekomeHayeTcss UCHOIB30BaTh KOPOTKHE CIIOBA H

uHbopMaIuu MPEIOKEHHUS.

2. MUHUMHM3UPOBATh KOJMYECTBO MPEHJIOrOB, HapEUHil,
npuiaraTebHbIX.

3. 3aroyioBKU JOJKHBI IPUBIIEKATh BHUMAHUE Ay IUTOPHUHU.

O06beM He croutr 3amosHATH OAWH CHAl CIHMIIKOM OOJIBIIIMM
uHbopMaIu o0beMOM wWHpOpMAIMK: JIOJA MOTYT EIUHOBPEMEHHO
3aIIOMHUTH He OoJiee TpeX (PaKkToB, BEIBOJIOB, OIIPEACIICHHUI.

5. YueOHo-ucc1e10BaTeILCKUI NIPOEKT

Ha3BaHue Tembl bro3K0oI0rn4ecKuil SKCIepuMEHT

[TpoBOAUTE OMOIKOIOTUYECKUHN HKCTIEPUMEHT
[InanupoBaTh OMOIKOJIOTMUECKUM IKCIIEPUMEHT

PesyaLTaT 00yenns mo HNHTepnpeTupoBaTh pe3yJibTaThl IPOBEICHHOTO

Teme OMO2KOJIOTHYECKOTO IKCIIEPUMEHTA C
VICIIOJIb30BaHUEM KOJIMYECTBEHHBIX METO/IOB
OO01mue xkoMneTeHI M OK 01, OK 02, OK 04, OK 07

VY4eOHOo-HCcCIe10BaTeNIbCKUM  MTPOEKT SIBJISIETCSI OCHOBHBIM — CIIOCOOOM
OLICHKW PE3yJIbTaTOB 00yuYeHUs, CHOPMHUPOBAHHBIX Y OOYyYAIOIMUXCS B XOJ€
OCBOCHMS pazjena 6 “bruo3K0I0rHYeCKUe UCCIIeI0BaHUs .

Cpenu paznUYHBIX TEXHOJOTUH MPOEKTHOE OOydeHue o0iafaeT psaoM
NPEUMYIIECTB:  TO3BOJISIET  OOydYalIIeMycsi  caMOCTOSITeNIbHO  (Tipu
KOHCYJbTaTUBHOW TOJICPKKE TpernojaBaTens) M00bIBaTh 3HAHUA, padoTas ¢
MHOTOYUCJIEHHBIMU HCTOYHUKAMHU HMH(OpManuu, npuOopamMu U J1ad0paTOpHBIM
000pyI0OBaHUEM, U OJTHOBPEMEHHO B JIEJIOBOM OOLIEHUHU C OJHOTPYIITHUKAMHU
pa3BUBaTh KOMMYHUKATHUBHBIE YMEHUS U HABBIKH.

Jist  yuyeOHO-HCCNe0BaTeIbCKOTO  MPOEKTa B paMKax OHMOJIOTUu
HauboJee onTUMalibHA rpyInoBas popma paboThl HaJl TPOEKTOM.

Tembl yueOHO-MCCIEAOBATEIBCKOTO MPOEKTa, IPUBEACHHBIE HUXKE,
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ABJISIIOTCSA IPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI O]l PETUOHAIIBHBIE
OCOOCHHOCTM U C Yy4eTOM MOJy4yaeMoW ywamumucs mpodeccueit
(criennaIbHOCTHIO):

[IpumepHbIE TEMAaTUKU y4€OHO-UCCIIE0BATEIBCKOTO POEKTA!

1. Omenka kauecTBa aTMOC(HEPHOTO BO3ayXa

2. OlleHKa KayecTBa MOYB METOJI0M (PUTOTECTUPOBAHHUS

3. OneHka KauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB 10
OpraHoJIENITUYECKUM U (PU3UKO-XMMUYECKUM CBOMCTBAM

4. Bnusanue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICILINX PACTEHUN

5. BausiHME COJIEBOTO 3arps3HEHMs HA POCT M PAa3BUTHE CEMSH BBICILIUX
pacTECHUH.

Crpykrypa yueOHO-UCCIIEJOBATEIBCKOTO TMPOEKTa BKIIOYAET MATh
OCHOBHBIX 3Talla.

OcCHOBHBIE IIard MEPBOro 3Tana BBHIIOJHEHHUS MPOEKTa: OOOCHOBAHME
aKTyaJlbHOCTH BBIOPAHHOM TEMbl, BBISBICHUE MPOOJIEMbI HCCIEIOBAHUS,
(dbopMyMpoBaHHE THUIMOTE3bI, TOCTAHOBKA II€JIM U 3aj]]a4 UCCIEeI0BaHUs, BBIOOP
METOJIOB HCCIEJOBaHUsA, BBIOOp TOuUeK OTOOpa Mpo0 Ha TEPPUTOPUU
UCCJEIOBAaHMs,  ompeneneHue  (GOopMbl  NPEICTABICHUS  pe3YyJbTaTOB
MCCJIEI0BAHMSI, ONIPE/ICIICHNE ATANIOB U COCTABJICHUE TJIaHa UCCIIEJOBAHUS.

Bropoii stan Bkitodyaer B ceOs MOATOTOBKY HEOOXOIMMON MOCYAbl U
Marepuana sl SKCIEPUMEHTA, MPOBEACHUE IKCIEPUMEHTA, MEPUOIUUYECKYIO
MpoBepKa TEYEHHs JKCIepuMeHTa/ cOop Marepuana B BBIOPAHHBIX TOYKAX
otbopa mpo0.

B nepuox  Tperbero 3rama  NpoBEAEHHS — OMORKOJIOTHYECKOTO
UCCIIEZIOBAHUS, OOYyYarol[Uecs: IMOJIy4aloT MEpPBUYHBIE HKCIEPUMEHTAIbHbIC
JaHHbIE, TPOBOJAAT CTATUCTUYECKYIO OOpaOOTKYy TOJYYEHHBIX JaHHBIX,
NPOBOAAT aHaIM3 Pa3IMYHBIX MCTOYHHKOB HH(OpMAalUKd B pPaMKax TEMBI
IIPOEKTA.

Ha gerBeprom 3T1arne, o0y4daromuecs BbIABIISIOT 3aKOHOMEPHOCTH MEXTY
UCCIIETyeMbIMU O0BEKTaMH, MPOLIECCAMU U SIBICHUSIMH, (DOPMYIHPYIOT BBIBOBI
U pa3palaThIBalOT MPOTHO3bI, MPOBOJAT OLEHKY KauyecTBa HCCIEAyEMOTO
00BEKTa M0 pe3yJibTaTaM OMO3KOJIOTMYECKOr0 aHAJIN3A.

Ha 3aBepmaromem »Ttanme npoBOAUTCS O(OPMIIEHHE Ppe3yJbTaTOB
BBINIOJIHEHUSI  Y4EOHO-HUCCIEA0BATEIbCKOTO TPOEKTa B COOTBETCTBUU C
3aJlaHHBIMU TPEOOBAHUSAMHU U MPECTaBICHUE PE3YyJbTATOB Ha 3aLIUTE MPOEKTA.

[IpuBeneM mnpuMep ONMCAHMS  JTAOB  BBINOJIHEHUS  Y4eOHO-
UCCIIEZIOBATEIBCKOTO MPOEKTA!

VYBaxaemble cTyIeHTh! B paMkax mpoekrta BaM HEOOXOAMMO IPONTH
MATh 3TAanoB pabOThl HAJ y4eOHO-MCCIENOBATEIBCKUM IMPOEKTOM OT BhIOOpa
TEMBI 10 IMyOJIUYHOM 3aIMUTHI MOJIYYEHHOIO pe3yJibTaTa.

Ha nepsom srane:

- copmupoBaTh KOMaHIY MPOEKTA (2-3 YeIoBeKa);
- BBIOpaTh TEMY y4eOHO-MCCIIEI0BATEIBCKOIO TPOEKTA;
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- 000CHOBATh aKTYaJIbHOCTh BEIOPAHHOM TEMBI;

- BBIBUTH NPOOJIEMBI UCCIIEI0BAHUS, CPOPMYIUPOBATH TUIIOTE3Y;

- mojoOpaTh METOJIbI HCCIIEIOBAHUS B pAMKaX CBOETO MPOEKTa;

- BBIOpaTh TOYKU OTOOpA MPOO HA TEPPUTOPUU UCCIICTOBAHUS

- copMynupoBaTh eI U 3372491 UCCIEIOBAHUS;

- COCTaBUTbH IJIaHA UCCIICIOBAHMUS.

Ha Bropowm srare:

- TOJATOTOBUTH HEOOXOAMMYIO MOCYAY U MaTepuaia Jis
AKCIIEPUMEHTA;

- TIPOBECTH DKCIEPUMEHTA, MEPUOTUIECCKH MPOBEPSSI €T0 TCUCHHE
(mpu IIUTETHLHON MOCTAHOBKE OMbITa)/ cOOpaTh MaTepual B
BBIOpPaHHBIX TOYKAaX 0TOOpa Mpoo.

Ha tpetpem srane:

- TOJYYUTh NEPBUYHBIC IKCIIEPUMEHTAIbHBIEC IaHHBIE;

- TMPOBECTHU CTATUCTHUYECKYIO 00pabOTKY MOJYyYEHHBIX JaHHBIX;
Ha gyeTBepTom starne:

- BBIIBUTH 3aKOHOMEPHOCTH,

- copmynupoBaTh BEIBOJBI U AaTh MPOTHO3 WJIK OIICHKY Ka4eCTBa
HCCIIETyeMOro o0bEeKTa MO pe3ybTaTaM OMO3KOJIOTHIECKOTO
aHanm3a.

Ha 3aBepmaromem srane:

- 0(pOpMUTH pe3yIbTATHI BHIIIOJIHEHUS yUeOHO-UCCIIEJOBATETHCKOTO
MPOEKTa B COOTBETCTBUU C 33/IaHHBIMH TPEOOBaHUSIMU;

- TOATOTOBUTH YCTHOE COOOIICHUE U TIPE3CHTAIINIO;

- TIPEICTaBUTH PE3yJIbTAThl BHIMIOJTHEHUS YIeOHO-
HCCIIEIOBATENLCKOTO MIPOEKTa Ha 3alllUTe.

[Ipumep BBIMOTHEHUS! TPOEKTA:

Ha3zBanme npoekrta: OneHka KauecTBa aTMOC(EpHOro BO3yXa MO XBOE
COCHBI OOBIKHOBEHHOM.

IIpobaema wucciaenoBaHMs: ONPEACICHUE HCTOYHUKOB 3arps3HEHU
BO3/yXa Ha TEPPUTOPUU HACEJIEHHOTO IYHKTa HAa OCHOBAHUU MPOBEACHUS
AKCIPECC-OLICHKM  KayecTBa BO3JAyXa IO COCTOSIHUIO XBOU  COCHBI
OOBIKHOBEHHOU C OTIPEIEIICHUEM KJlacca 3arpsi3HEHUS BO3/IyXa.

Iear mpoekTa: omnpeneauTh 30HBI PAa3HON CTENEHW 3arps3HEHUs], C
yKa3aHHEM UCTOYHUKA (MICTOYHUKOB) 3arpsi3HEHUS.

3ajgaum npoekra:

1. BeiOpath TEppUTOPUIO UCCIICIOBAHMS U TOUKH OTOOpa MaTepuana;

2. IIpoBecTu OIIEHKY MOBPEXKICHUS U YChIXaHUSI XBOU;

3. Onpenenutsb Kiacc 3arps3HeHUs BO3yXa;

4. PazpaboTtarh KapTy 3arpsi3HEHHs BO3/lyXa, HA KOTOPOH OTMETUTH 30HbI
pa3HOM CTENEHU 3arpsi3HEHUS BO3/1yXa U UICTOYHUKHU 3arps3HEHMUS;

5. [oArOTOBUTH ¥ MyOJIMYHO 3aITUTUTh PE3YyJIbTATHI MPOEKTAa B KOMAH/IE.
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Pe3yabTaT NpoeKTHON PpadoThHI 00y4aKOIErocs:

Kapra cTenenu 3arpsi3HEHHOCTH aTMOC(EPHOrO BO3/AyXa Ha TEPPUTOPUU
UCCIENOBAaHUS C YKAa3aHUEM HCTOYHHUKOB 3arps3HEHUS; IPE3EHTALUS
PE3yNbTATOB UCCIIEAOBaHUS.

dopMa npeaCcTABICHUSA Pe3yJIbTATOB MIPOEKTHOH PadoThI:

3amura OpoeKTa € HUCIOJIB30BAHUEM CPEACTB  BHU3yalIM3alud U
JE€MOHCTPALUU MTPOIYKTA.

BoinosiHeHue npoekra:

Bonpocs! Aj1s1 101yCKa K POEKTHOM padore
1. ChopmynupoBath Leb MIaHUPYEMOT'O SKCIIEPUMEHTA.

2. Kakue nokaszaTenu UCTONb3YIOTCA JIJIsl OLIEHKU KayecTBa aTMOC(HEPHOTro
BO3/1yXa II0 COCTOSIHUIO XBOH.

3. Kakue uctouHuku 3arpsi3HeHus aTMOC(epHOro BO3/1yXa €CTh B BallleM
palioHe MTPOKUBAHUS.

4. IlepeyncnuTh OCHOBHBIE 3TAIbI ONPEEICHHUS YUCTOTHI aTMOC(HEPHOTO
BO3/lyXa IO COCTOSIHUIO XBOMU.

5. Kakue knacchl HOBPEXACHUSI XBOU UCIIOIB3YIOTCS B IAHHOW METOIUKE?
6. Ilepeuncinure U oxapakTepU3ynTe KIacChl yChIXaHUS XBOM.

7. Kakue kiacchl 3arpsi3sHEHUS BO3yXa BBIICISIOT?

8. OnummuTe mpaBmia 0TOOpa MaTepuana.

9. Kakue 3arpsi3HUTENMN BbI3BIBAIOT MOBPEKICHUS XBOU?

10. Kak onpenenuts NpoaoKUTEIbHOCTh KU3HU (MaKCUMaJIbHBINA BO3PACT)
xBou?

11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSHUS MEXK]TY TOUKAMH HCCIIEIOBAaHUSA?
12. XB0o10 Kakoro roja Heo0XoJIMMO coOpaTh AJIs IPOBEACHUS OLIEHKU
COCTOsIHUS aTMOC(epHOTO BO3TyXa?

Orarbl NpoBeJIeHUs PaObOThI:
1. IloaroTroBUTEILHEIN:
- BBIOOp TEPPUTOPHUH U TOUEK UCCIICTOBAHMUS;
- cOop maTepuana;
2. KamepanbHas o0paboTka coOOpaHHOTO MaTepuara.

1. BeiOpaTth TOuKHM wuccienoBanusi, nmpumepHo 4 — 5. Touku IOKHBI
HAXOJIUTCS HAa OJTHOM JIMHUH TI0 MEpe YIAJICHHsI OT MOTEHIIUATFHOTO NCTOYHHUKA
3arpsi3HCHHs] B BaIlleil MECTHOCTH — HACEJIEHHOTO MYHKTA, MPOMBIILIEHHOTO
MPEANPUATHS WJIA aBTOMarucTpai. JKenaTenpbHO pacmoiaraTh TOUYKH 10 JTUHUN
npeodsialaloIuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MOTEHIIUAJIbHBIC 3arPSI3HAIONINE BEIIECTRA.

PaccrossHne Mexay TOYKaMH 3aBHCHUT OT MOITHOCTH HCTOYHHKA
sarpsi3sHeHus. Eciau 3TO OOJBINONW HACEICHHBIM IYHKT C IPOMBIIUICHHBIMU
MPEANPUATHSIMH ¥ MHOTOYUCIICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSTHHE MEXKTY
TOYKaMH MOTYT OBITH B mpenenax 1 kM (TayibHss TUIoMIaaKa OyIeT yaaieHa ot
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ropona Ha 5 kM). Eciu 310 HeOousbliasg KOTENbHAs, TO PACCTOSHUE MEXKIY
momaakamMu moxer coctasiarh 400 — 800 merpos. Ecnu 3T0 aBTOTpacca, To
20 — 200 MeTpoB (B 3aBUCUMOCTH OT IMOTOKA aBTOTPAHCIIOPTA).

2. B kaxmol Todke o0OCieI0OBaHUS HEOOXOJMMO OTOOpPAaTh MOJIOJBIC
JepeBbs, BEICOTOM 1-1,5 M ¢ G0KOBBIMHU ITOOEraMu He MEHee 8.

3. OnucaTh BBITONTAHHOCTh YYAaCTKa, MPUCBOMB COOTBETCTBYIOMINMA OaII
(1 — BbITanThIBaHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOI'O TPaBbl
BOKPYT JE€PEBbEB; 4 — HET HU TPaBbl, HU KyCTapHUUYKOB). [Ipu BeITONTaHHOCTH
TEPPUTOPUH, OlleHMBaeMod Oamtamu 3 win 4 oOleHKa aTMOC(EpHOro
3arps3HEHUs] HE BO3MOKHA.

4. Ha BwICOTE CBOEro pocra cobparh ¢ Kaxjaoro naepera (1 aepeBo B
onHoM Touke) Mo 30 XBOMHOK (cymMmapHO 150 XBOMHOK). XBOMHKHU JTOJKHBI
OBITH B BO3pacTe 2 JIeT, TO €CTh HaJlo OpaTh 00pa3libl XBOU C MOOETOB BTOPOTO
rojia ’KU3HU — JIJIs1 BCEX TOUYEK OJMHAKOBO puc. 1.

MYTOEBEH

bBokoEre Dobern

oceEol mober
1roga

oceeoll nober
2 rona
oceeofl mober
3rona

Puc.1. YacTu BEeTBM XBOWHOTO JIepeBa CiyKaliue OMOMHINKATOpaMu

5. OueHuTh NPOJOJKUTEIBHOCTh JKU3HM XBOM HAa BETBU, C KOTOPOM
OTOMpalOTCd XBOWMHKHM, IO OXBOCHHBIM YYacTKaM OCEBbIX MOOEroB B
COOTBETCTBHH C PUCYHKOM 2.

[TonHBIM BO3pAacT XBOM ONPEAEIIAETCS YUCIOM yYaCTKOB OCEBBIX ITOOETOB
C IIOJHOCTBIO COXPAaHEHHOM XBOEW IUIOC JO0JI1 COXPAaHEHHOM XBOM Ha
CJIEAYIOLIEM 32 HUM Y4YacTKe.
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Puc. 2. Cxema onpeneneHust TpoAOKUTENBHOCTH JKU3HU XBOU COCHBI

6. [IpoOy ¢ KaxkJ10i TOYKU HAJ0 MMOMECTUThH B OTIEIbHBIN MakeT (JTyule
OyMaKHBIN) U cpa3y moAnucaTh ero (ykasblBaeTcs ara; ToUka 0TOopa; CTENneHb
BBITONTAHHOCTH Y4YacTKa; NPOJOJKUTEIBHOCTh KU3HU XBOM HA BETKE, OTKyJa

OepyTCsl XBOMHKH).
2. IIpoBeneHue oNbITOB

2.1. AaropuTm onpejeieHus KJIacCOB MOBPeKIEHHsI M YChIXaHHsI XBOH

OOopynoBaHue u nocyaa

Marepuan

1. JIyma 1. XBOs COCHBI B BO3pacTe 2 JIeT, HE MEHEE

30 mwryk

2. JInnelika Wi MAJTUMETPOBAs
Oymara

AJITOPUTM NPOBEJACHHS ONBITA

Bonpocsel u 3apanus

1. OcmOTpeTh XBOKO ITPU TOMOIIH JIYIIBI.

2. Pa3mennTh BCIO XBOIO Ha
COOTBETCTBYIOIIIME KJIACCHI IO MPU3HAKAM
MOBPEXKJICHUS U YChIXaHUS COTJIACHO
oricHOYHOMU Tabmuie 1 u pucyHky 1.

3. [loacuuTaTh KOJTUYECTBO MOBPEKACHHBIX
XBOMHOK B KaXIOM KJ1acce.

4. IloacuuTaTh KOJIMYECTBO XBOMHOK C
MpPU3HAKAMM YCBIXaHHUS MO KJiaccaM.

1. 3aHecTr 1aHHBIE 110 KOJUYECTBY
MOBPEXKJECHHBIX XBOMHOK B TaOJIHUILY
2.

2. 3aHEeCTH NaHHBIE TI0 KOJIUYECTBY
XBOWHOK C MPU3HAKaAMU YChIXaHUS B
Taduity 3.

2. PaccunTaTh NpoOLCHT
MOBPEXKICHHBIX U XBOUHOK C
MpYU3HAKaMH YChIXaHUS
OTHOCHUTEJIFHO OOIIEro KOJIN4YeCcTBa
COOpaHHBIX XBOUHOK.
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OunenouHnas TadauIa

Tabmuma 1
OneHka nNoBpexaeHus U YCbIXaHUS XBOH
Kunace Buabi NMOBPEKIAeHUN | XapaKTepUCTUKA  YChIXaHUS
NMOBpe:KIeHusi /| XBOM XBOM
KJIACC YChIXaHU S
KIT1/KVY 1 XBouHKa 0€3 mATeH Her cyxux yuacTkoB
KIT2/KVY 1 XBouHKa ¢ HebonbmuM | Het cyxux ydacTkos
YHUCIIOM MEJIKUX TSATEH
KIT3/KY 2 XBonHKa ¢  0oabpIIUM | YCOX KOHUHK 2-5 MM
YHCJIOM YEPHBIX U JKEITHIX
MSATEH
-/KY 3 - VYcoxima 1/3 XxBouHKH
-/KY 4 - Ycoxsio  Oonee  MOJOBUHBI
XBOMHKA WJIM BCS XBOWHKA
KeENTast U cyxas
Knaccel nmoepexneHUs (HEKPO3EI) 1 2 3

Krnacchl ycRIXaHHA

Puc. 3. Kitacchl OBpEXKICHUS U YChIXaHUS XBOU
3. O0paboTKa pe3yJbTaTOB ONBITOB

Ta0mnuma 2

OnpeneneHne KJIacCa NMOBPCKACHUSA XBOU
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Kiacc KII 1 KII2 KII3
MOBPEXICH
U XBOU
Howmep XBOMHKM 0€3 IATEH XBOWHKH C XBOMHKA C OOJIBIIIUM
nepesa HEOOJIBIIIUM YHCIIOM YHUCJIOM YEPHBIX U
MEJIKUX IISTEH JKEJITHIX MATEH
IIIT. % IIIT. % IIIT. %
1
2
3
Mecto
otbopa
MaTepuasa
BrBon;: % XBOMHOK — Oe€3 ISITeH, Ha % HEOOJBIIOE YHUCIIO
MEJIKUX IIST€H KEJITOrO LBETA, Y % MHOTO MSATEH Mo Bcel aiuHe. Takum
o0pa3om, TOMUHUPYET KJIaCC MOBPEXKICHUS XBOU.
TabOmuna 3
Omnpenenenue Kiacca yCbIXaHUsI XBOH
Kitacc KV 1 KV 2 KV 3 KV 4
MOBPEKICH
U XBOU
Homep VY XBOWHKHU HET | YCOX KOHUHK VYcoxua 1/3 VYcoxio 6oliee
nepesa CyXHUX YYaCTKOB | XBOMHKHU Ha 2-5 XBOUHKH OJIOBUHBI
MM XBOUHKH WINA
BCS XBOMHKA
JKeJTast U cyxas
IT. % IIT. % IIT. % IIT. %
1
2
3

46




Mecto

otbopa
MaTepualia
BriBog: % XBOWHOK OTCYTCTBYIOT CyXH€ YYacTKH, Y % ycox
KOHYMK XBOWHKH, Y % ycoxja TpeTb XBOWHKH, % XBOUHOK —
MOJIHOCTBIO CyXxue. Takum 00pa3oM, JTOMUHHUPYET KJIacC TOBPEXKICHUS
XBOM.

Crenaiite BBIBOJ O YHUCTOTE BO3JyXa HAa UCCIEAYEMON TEPPUTOPUU IO
Tadymue 4.

Kiacc uuctoThl BO3AyXa ompenensercs MpU MEpPeceYeHUH Kiacca
MOBPEXKJECHUS XBOU Ha mo0erax 2 roja »u3HU 1 MAaKCUMaJIbHOTO BO3pacTa XBOU
Ha BETKE.

Tabnuna 4.
Onpenesienue KJjaacca 3arpsi3HeHHsI BO3yXa
Knacc moBpexaeHusi XBOM HA moderax 2-roroja sKu3Hu

MaxkcuMaabHbIA
BO3PACT XBOH 1 2 3

4 I [-1I 111

3 I II r-1v

2 II III v

2 — v V-V

1 — v V-VI

1 — — VI

YcnoBHble 0003HAUYEHUSI Kilacca 3arpsi3HEHUs Bo3ayxa: | — uieanbHO
gucteiii; Il — wwmcrent; Il — oTHocuTenbHO YHCTBIA («HOpMaY); IV —
3arpsi3HEHHBIA («TpeBoray); V — rps3Hbld («omacHO»); VI — oueHb rps3HbIN
(«BpenHO»), ( — ) HE BOBMOKHbBIE COUETAHUS.

4. 3aBepmaromuii 3Tan: Pa3paboTka KapThl CTENEHU 3arps3HEHHOCTU
aTMOC(EpHOro BO3AyXa Ha TEPPUTOPUM HCCIEJOBAHUS C yKa3aHUEM
UCTOYHUKOB  3arpsi3HEHMs;  MpE3eHTAlUsl  pe3yJbTaTOB  HCCIEAOBAHMS.
[logrotoBka YCTHOrO COOOIIEHMSI W Mpe3eHTAllMd IO  pe3yjbTaTam
IIPOBEJICHHOT'O UCCIIEAOBAHMUS.

TpeboBaHUAA K YCTHOMY COOOIIEHUIO:

— NPOJOHKUTENBHOCTE: /10 10 MuH;
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— CTPYKTypa: KpaTkKas aKTyaJbHOCTb HCCIEOBaHUS, TUIIOTE3a, 1Eb,
3alayu, OOBEKThl W METObI, IMOJYYEHHBIE pE3yJbTaThl MU HX OOCYXKIEHUE
(mpencraBieHUE MPOIYKTA), BBIBOIBI.

TpeOoBaHus K CTPYKTYpe NPe3eHTALNM:

l.

W

6.
7.

Tutyneuelii cnaiin. B BepxHel dYacTu crnaiga HEOO0XOIUMO
oTpa3uTh HHPOpMAIIO 00 0o0pa30BaTeIBPHOW OpraHU3aIldd, B
KOTOPOM TMPOBOJAWIOCH HCCJEIOBaHWE. B IMEeHTpalbHOW YacTu
ClIaiijie yKa3bIBaeTCsl TeMa Y4eOHO-MCCIIEN0BATEILCKOTO MPOCKTA.
B HIDKHEH YacTH CIpaBa YKa3bIBAIOTCS YYACTHUKH IPOCKTA,
BBITIOJTHSIBIIINE Pa0OTYy;

AKTyanbHOCTB;

I'mnoresa, 1eab, 3a7a4u;

OOBEKTBHI U METOJIBI UCCIe0BaHUs (MOTYT OBITh pa30UTHI Ha JBa
crnaiiga u 6osee);

Pesynbratel uccnenoBaHuii. MoryT ObITh NpEACTaBICHBI B BUJIE
pUCyHKOB, TpadukoB, ¢oTorpadwuii, TabIHUI, KOTOPHIC TOJKHBI
MMETh CKBO3HYIO HYMEpPAIMI0 U Ha3BaHHE. KOJIMYECTBO CIIali/I0B
3aBUCUT OT 0ObeMa MaTepualia, HO HE€ JOJHKHO TPUBBIIIATH
OTBEJICHHOTO BPEMEHH Ha cooOmieHue. MOXHO TMpeACTaBISTh
MaTepHuas He B MIOJTHOM 00bEeMe, a TOJIbKO CaMbl BaKHBIE MOMEHTHI;
BriBojbI;

3akmounTenbHblid (“brnarogapro 3a BHUManue” uinu “‘Cracu0o 3a
BHUMAHUE).

JUis co3naHusl Ka4eCTBEHHOM MPE3eHTAllui HEOOXOAUMO COOJIIOIAaTh Pl

TpeOOBAHU:

OO01ume

TpeOoBaHMs

5. Tlpe3eHTanus 10KHA HAUMHATHCS C TUTYJIBHOTO cllaia,
/i€ YKa3bIBaeTCsl TeMa, CBEACHUS 00 aBTOPE U T.1I.

6. Ha cnaitnax Heo0xoauMo pa3mMeniaTh TOIbKO TE3HUCHI,
KJIFOUEBBIEC CJIOBa, rpadpuuecKkue MaTepHrabl (CXEMBI,
pUCYHKH, TaONIHUILIBI, GOTO U T.11.).

7. Wcnonb30BaTh €IUHBIN CTHIIb O()OPMIICHHUS.

8. KommuecTBo ciaiioB OOKHO OBITH JOCTATOYHBIM IS
PacKpBITUS TEMBI, HO He Oonee 20-TwH.

IpudTe

6. Cnenyer UCII0JIb30BaTh CTaHJapTHHIE, IIUPOKO
pacnpocTpaHeHHbie TpudTH, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

7. Pazmep mpudta s 3arojloBKOB — He MeHee 24, mid
uH(popmanuu He meHee 18.

8. He pekomennmyeTcsi HCMOIB30BATh Pa3HbIe TUIBI LIPUQPTOB
B OJTHOW MPE3ECHTALIUMU.

9. nsa BbmeneHus wWHQOpMAIMK CJIEAyeT HCIOJIb30BaTh

48




KUPHBIA IPUPT, KypCUB WUITU TIOTYEPKUBAHHUE.
10.He 310ynotpe6isth MpONUCHBIMU OyKBaMHu.

®ouH 3. XKenaTenbHO HCMOIB30BATH OJHOTOHHBIA (OH HESPKUX
MaCTEIbHBIX TOHOB.
4. Jlns ¢hoHa NpenoYTUTENbHBI XOJIO0HbIE TOHA.

Ucnons3oanue | 3. Ha ogHoM criaiifie pekOMEHIyeTCsl UCIIOIb30BaTh HE OoJiee

IIBETA 3-x 1BEeTOB: OJWH s ¢OoHA, OJIMH JUIS 3aroJiOBKa, OJIMH
JUIST TEKCTA.

4. Jlng ¢poHa M TEKCTA HCIOJIB30BaTh KOHTPACTHBIC IBETA.

IIpencraBnenue | 4. PekomMeHAyeTCs  HUCHOIB30BaTh KOPOTKHE CIIOBA M

uHbopMaIuu MPEIOKEHHUS.

5. MUHUMH3UPOBATH KOJMYECTBO MPEJIOTOB, HAPEUYUH,
npuiaraTeibHbIX.

6. 3aroJIoBKU JIOJKHBI IPUBIIEKATh BHUMAHUE Ay IUTOPUU.

O6beM He crout 3amosHATH OAWH CHalj CIHMIIKOM OOJIBIIIHM
uH(bopMaIuu o0beMOM wWHpOpMAIMK: JIOJU MOTYT EIUHOBPEMEHHO
3aIIOMHUTH He Oosiee TpeX (PaKkToB, BEIBOJIOB, OIIPESACICHUN. -

2.2. OueHoYHbIE CPeCTBA PYOEKHOr0 (TeMAaTH4YeCKOr0) KOHTPOJIS 10
aucuuminHe «buosorus»

PyOesxHblil KOHTPOJIb 10 JUCHUILIMHE «brosorus» npoBoguTcs B Gpopme
KOHTPOJIBHBIX PAa0OT Ha OTHENbHBIX 3aHATHUAX IOCJIE 3aBEPLICHUS H3yUEHUs
IIEPBOT0, BTOPOro, TPETHETO M 4YeTBEpPTOro pasaenos. llocime 3aBepuieHus
IATOro paszzesia pyOexHbIH KOHTPOJb MPOBOAUTCS B (GopMe 3allUThl Keiica:
IIPEICTABIICHUS] PE3YJIbTATOB PEUIEHUS KEMCOB (BBICTYIIEHUE C IIPE3ECHTALNEN).
Py0eHblii KOHTPOJIb MIECTOTO pa3jiesia MPOBOAUTCS B (JOPME 3alTUTHI TPOEKTA:
IIPEACTABICHHUS]  PE3YyJbTAaTOB  BBINOJHEHUS  y4e€OHO-HCCIIEI0BATENHCKOTO
MIPOEKTAa (BBICTYIUICHHUE C MPE3CHTALIMEN ).

[IpuBeneM npumepsl 3aJaHUi JUIs KaXKA0T0 TUIAa PyOeKHOT0 KOHTPOJIS.

1. KouTposbHas padora “Mojieky/JasipHbIii YPOBEHb OpPraHM3aluM
JKMBOI0”.

B pesynbraTte ocBoenHus mnepBoro paszaena “Kmetka — cTpykTypHO-
(GyHKIMOHAIbHAs €IMHULA )KUBOT0” 00yYaroLUeCs] CMOTYT:

— XapaKTepu30BaTh CTPOCHHE M (PYHKLUHUU OCHOBHBIX OHOIOIMMEPOB,
KJIETKH U €€ CTPYKTYPHBIX JIEMEHTOB;

— OIPEAEIIATh Pe3yabTaThl U3MEHEHUS TEHETHUECKOI0 KOJIa B IIPOLEccax
MaTpUYHOI'O CUHTE34;
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— OpraHM3OBBIBaTh HaOIIOJeHHWE OUOJOrMYECKUX OOBEKTOB Ha
MOJIEKYJISIPHOM U KJIETOYHOM YpPOBHE.

KontponbHas pabora mpencraBiser coO0W 3aqaHus B TECTOBOU (opme
pPa3IMYHOTO YPOBHS CIOXHOCTH: “HM3KUK~, ‘“‘cpenHuil” W “BbiCOKUA~. B
3aBUCUMOCTH OT THIIA U TPYAHOCTH 3aJaHUS €r0 BBIIIOJHEHUE OLICHWBACTCS
pa3HbIM yuciIOoM OaioB. BhIMoJIHEHWE KaXAOro 3aJaHus “HU3KOr0” YPOBHS
CJI0XXKHOCTH oOIleHHUBaeTcs 1 OammoM. 3a BBINOJHEHUE 3aJlaHui ‘‘CpeaHero”
YPOBHSI CJIOKHOCTH B 3aBUCHMOCTM OT IOJHOTHI M NPABWIBHOCTA OTBETA
MpucBanBaeTcs 10 2 0aJIOB.

K 3agaHnio “BBICOKOr0” YpPOBHSI CIOKHOCTH OTHOCUTCS PEIICHHE 3a1ad.
[Ipn mpaBuUNbHOM pEMIEHWU 3aJaHUN “‘BBICOKOTO’ YPOBHS IPHUCBAaMBAECTCA 3
Oaina.

3amaHus BCeX YPOBHEH CII0)KHOCTHU MPOBEPSIIOTCS aBTOMATUYECKHU.

Pacnpenenenne 3amaHuid MO YPOBHSIM CIIOXKHOCTHM NPEACTABICHO B
cienyroien Tabiuiie:

YpoBennb bann | IlpouentHoe Tun Bonpocos
CJIOKHOCTH colepkaHue
3aJaHuA 3aJ]aHu
Huzkuii 1 65% - 3aJJaHUSI C BLIOOPOM OJTHOTO

IIPpaBUJIbHOI'O OTBCTA

Cpennuit 2 15 % - MHO>KECTBEHHBINU BHIOOD;

- BOIIPOCHI HA YIIOPSI0YMBAHUE WU
YCTaHOBJICHHUE MPABUIBHOMN
MOCJIEIOBATCIBHOCTH

Beicokuii 3 20 % - CUTyallMOHHBIE 33/1a41 WU BOIPOCHI
peyCMaTPUBAIOLINE PA3BEPHYTHIN
OTBET

Kputepun ouenuBanusi pyoexkHOW KOHTPOJIbHOM paOOThI:

Ouenka IIpoueHT BBINOJHEHUA
“oTmyHO” 85-100%
“xopouo” 70-84%

“yII0BJIETBOPUTEIBHO 50-69%
“HeyIOBJIETBOPUTEILHO Menee 49%
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1. Azotucroe ocHoBanue ajieHuH B Mosekyse JJHK kommemenrapHo...
1) ryanuny;
2) IIUTO3UHY;

3) ypauuiy;
4) TUMHHY.

2. K mypuHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSTCH...
1) aneHVH U ryaHHH;

2) ryaHyH U LIUTO3MH;

3) UMTO3UH U ypallui;

4) ypauum u aJeHuH.

3. Beibepure gpynkuuto uPHK?

1) XxpaHeHue reHeTHYecKoi HHPOpMaLINH;

2) TpaHCIIOPT AMUHOKHUCIIOTHI B puOOCOMY;

3) BXOJUT B COCTaB pubOCOM;

4) nepenoc renern4yeckoit uapopmanuro ot JJHK k pudocome.

4. KneTku 3yKapuoT HE COJIepXkar...
1) nuzocom;

2) pudocom;

3) me30coMm.;

4) xomrekca "ok,

5. Knetkn npokapuot coaepxar...
1) KJIETOUHBIN LIEHTD;

2) SHJIOTIJIa3MATHYECKYIO CETh;

3) pu60OCOMBI M1 ME30COMBI;

4) xoMIuieKC ['0b/IKU U JIN30COMBI.

6. Kakue opraHouipl BCTPEYAOTCS TOJIBKO B PACTUTENBHBIX KJIETKaxX?
1) sHIOMIa3MaTHYECKAs CETh;

2) IJIaCTU/BI;

3) MUTOXOHJPUH;

4) xomruekc ['onbmxu.

7. B MmetadazHoit XpoMOCOME BBIJEIISIOT. ..
1) me4n U HEeHTPOCOMY;

2) LEHTPOCOMY U LIEHTPUOJIH;

3) LEHTPHOIU U LIEHTPOMEPY;

4) neHTpOMeEpPY U IJICUH.



8. K aBToTpodam oTHOCSTCA. ..

1) Bupycsr;

2) XeMOCHUHTe3UpYyIle 0aKTepPUHu;
3) rpublsr;

4) mapazutuyeckre OaKTepuHu.

9. Tpanckpunuus — 3T0...

1) cBa3piBanue aMmuHOKUCIOTHI ¢ TPHK;
2) IepeHOC aMUHOKUCIIOTHI B pPUOOCOMY;
3) yasoenue monekyJibl JIHK;

4) cunrte3 uPHK na marpune JTHK.

10. Ecnu xogupyrorias 6enok yacth reHa coaepxut 6000 nap HyKJI€OTHIOB, TO

CKOJIBKO daMHUHOKHUCJIOT B KOHpreMOﬁ MOJICKYJIC 6CHK3.?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 mepeunciaeHHbIX 00JIe3HEH, BEI3BIBAIOTCS BUPYCaMu?
a) TyOepKyJe3 u THPTEPHs;

0) dudrepus u CIIN/;

B) CIIM/I u rpumnm;

T') TPUIII U TyOEpKYJIe3;

12. B pe3ynbTaTe nEPBOTO AEIEHUA MEN03a TPOUCXOJINT:
a) yBeJIMYeHHE Habopa XpOMOCOM;

0) yMeHbIlIeHHe HA00pa XPOMOCOM;

B) COXpaHEeHHE UCXOAHOTO0 Habopa XPOMOCOM.

13. Yro mpoucxoaut B anadase 11 meiioza?

1) ciupanuzanus XxpoMocowm;

2) pacxokJAeHUE K MOJII0caM ABYXPOMATHIHBIX XPOMOCOM;
3) pacxoxaeHue K MoJI0caM XpoOMaTH/I;

4) pacnoJio)Ke€HHE XPOMOCOM B IIJIOCKOCTH 3KBAaTOPA KIIETKH.

14. YcTaHoBUTE COOTBETCTBUE

Opranoun OyHKIMSA

1) pubocoma A) nepeBapuBaHUE OTMEPIINX KIETOK
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2) XJIOpOILIACThI b) porocunres

3) TU30COMBI B) cuntes Oenka

4) eHTPUOJIU I') oOpa3oBanue BepeTeHa ICICHUS

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

15. Bribeputre XUMHYECKHE DJIEMEHTBHI KJIETKH, KOTOpPbIE BXOJST B COCTaB
OpraHUYeCKUX BEIIECTB:

1) xanbIuii;

2) yrjepon;

3) LUHK;

4) Bonopon;

5) kucaopon;

6) Me/ib;

7) a30T.

16. YcTaHoBUTE COOTBETCTBUE

['pynmsl aMMHOKHCTIOT IIpencraBurenu
1. HeutrtpanbHbie A) rmyTaMuHOBas KMCJI0Ta
2. Kucneie b) nu3zun
3. OcHOBHBIE B) ananun

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

17. B monekyne JIHK HykneoTunabl, coaepkamue aaeHuH, cocTaBisoT 10%.
CKOJIBKO TPOLIEHTOB B JaHHOM MOJIEKYJIE HYKJIEOTHJIOB, COJEPKAIUX
IATO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneotuasl, coaepxaniue ypamui, coctaBiasttoT — 30% u
aneHuH — 40%. CKOJIbKO MPOLEHTOB aJICHUIOBBIX HYKJICOTHUAOB COJIEPKUTCA B
uenu JJHK, kommiiemenTapHoil TOM, Ha KOTOpOM cuHTe3upoBanack 3ta PHK?

1) 0;

53



2) 30;
3) 35;
4) 40.

19. Yyactoxk monekynsl JJHK coctout u3z 60 map HykieotuaoB. Onpenenure
JUIMHY 3TOTO y4acTka (paccrosiHue Mexay Hykineoruaamu B JJHK cocraBiser
0,34 um)

1) 20,4;

2) 24;

3)10,2;

4) 30.

20. ®parment mousekynsl JJHK comepxutr 1230 HYKICOTHOHBIX OCTATKOB.
CKOJIbKO aMMHOKHUCIIOT OYZIET BXOJIUTh B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJIEHNE Pe3YJbTATOB pPellieHUsl KelicoB.

3amura Keiica sABIEeTCS PyOEKHBIM KOHTPOJIEM IO MATOMY pasieiy
“buonorust B U3HU, B pe3yJbTaTe U3yUYEHHsI KOTOPOrO 00y4YaroIIUecs: CMOTYT:

— aHAJIM3UPOBATH ATUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUI B
0071acTH OMOTEXHOJIOTHH ¥ TCHETHYECKUX TEXHOIOTHH.

Jlnst 3amuThl  KeicoB oOydaromumcs Heobxoaumo B pamkax BCP
MOJATOTOBUTH YCTHOE COOOIIEHHE TI0 pe3yjbTaTaM pelieHus Keica ¢
IIOJITOTOBKOW MTPE3CHTALINH.

Kpurtepun onieHMBaHKS YCTHOTO COOOIIESHHUS:

Bbanabl

Kpurepun
OllCHUBAHUSA
1 6aan 2 0aJ1a 3 0a1a
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1. CooTBeTCTBHE | COIEpKAHUE JAOKIIAA | COJIEp KAHHE coJiep KaHue
CoJIep KaHUs JMIIb YaCTUYHO JoK1aia, 3a J0K1a/1a
JOK1a/1a COOTBETCTBYET UCKJTFOUECHUEM COOTBETCTBYET
3asIBJICHHOM TEME | 3asBJICHHOMW TeMe OT/EJIbHBIX 3asIBJICHHOW
MOMEHTOB, TEME U B MOJHONH
COOTBETCTBYET | Mepe €€’
3asBIICHHON TeMeE | paCKphIBacT
U B TIOJIHOH Mepe
€€ pacKpbIBaeT
2. Crenenb packppITa MaJsias T€Ma pacKpbITa | TeéMa pacKpbITa
PACKPBITHS TEMBI | YaCTh TEMBI; TIOUCK | XOPOIIIO, HO HE B | ITOJIHOCTHIO;
uH(popMaIuu MOJIHOM 00BEME; | MPECTaBIICH
pOBEICH uHpopMaru 000CHOBaHHBIH
MIOBEPXHOCTHO; B IIPECTABICHO o0BeM
U3JI0KEHHUH HEJI0CTaTOYHO; B | HH(OpMAITUH;
MaTepuala OTJIETbHBIX U3JI0KCHHEC
OTCYTCTBYET JIOTHKA, | CIIydasix MaTtepuaa
JIOCTYITHOCTh HapyleHa JIOTUYHO,
JIOTHKA B JIOCTYITHO
U3JI0KCHUH
MaTtepuaia, He
COBCEM
JOCTYITHO
3.YmMenue U3 TIPEJICTABJICHHON | HA OCHOBE Ha OCHOBE
JOCTYITHO H IIPE3CHTAIUU HE NIPEJICTABICHHON | IIPEICTABICHHON
MOHATHO MEpeaaTh | COBCEM MOHSATHA pe3eHTaIun Mpe3eHTalun
coziepKaHue TEeMaTHKa dbopmupyeTcs dbopmupyeTcs
JI0KJIa/ia B BUJIE UCCIIE0BAHMS, oO1mee MOJIHOE
Mpe3eHTaluu JICTaJIA HE PAaCKPBITHl | TOHUMAHHE MOHUMaHUE
TEMAaTHUKH TEMAaTHUKHU
UCCJIEIOBAHUS, | MCCIIEIOBAHUA,
HO HE SICHBI PaCKpBITHI
JeTau JeTanu

OH€HHT€ IMPC3CHTAINIO 110 CICAYIOIIHUM KPUTCPHUAM:
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Bbanabl

Kpurepun
OlleHUBAHUA
0 1 2
IIOJIHOTA uH(popmanus, uH(popmarus, IIpe3eHTalUs
UCIIOJIb30BaHUS UCIIOJIb3yeMasi B | IPEACTaBICHHAs | COAEPKUT
y4eOHOTO MpEe3eHTallU, HE | B IPE3€HTAlMH, | [OJHYIO U
MaTepuala OTHOCUTBCH K OTHOCHTCSI K YETKYIO
TEMe TeMe, HO uH(popMaIuio,
HEI0CTaTOYHO JOCTaTOUYHYIO
HIOJTHO TUISL
packpbIBaoT €¢ | hopMHUpOBaHMUS
coJiepKaHue IPEICTaBICHUS O
TEME
JIOTHKA W3JI0KEHMsI | MaTepHan MaTepual maTepua,
maTepuaia B NPE3CHTALUY HE | IPe3eHTaluu IPUBE/ICHHBIN B
COOTBETCTBHH C COOTBETCTBYET YaCTUYHO pe3eHTalun
TUTAaHOM U TeMOM TE€ME, IUIaHa HET | COOTBETCTBYET | HOJHOCTBIO
3a/1aHus TEeMe 3a/1aHusl, COOTBETCTBYIOT
IUTaH MIOCTPOEH | TeMeE 3a/laHud U
HE TOYHO COCTABJIICHHOMY
IIaHy
TEPMHUHOJIOTHYECKA | B MPE3EHTALUU B IIPE3CHTALIMM | B IPE3CHTALIUN
au MPUCYTCTBYIOT OPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | opdorpadpuueck | opdorpaduyeck
rPaMOTHOCTD OIIMOKH, HE BCE 1¢ OIMOKH, 1¢ OIMOKH,
TEPMUHbI TE€PMHHbI TE€PMHHbI
IPUMEHEHBI 110 IPUMEHEHBI IPUMEHEHBI
CYLLECTBY BEPHO BEPHO
aKKypaTHOCTb U pe3eHTalus pe3eHTanus pe3eHTalus
OpPUTMHAIILHOCTD nocTpoeHa 6e3 IIOCTPOEHA C IIOCTPOEHA B
OCTPOEHUS ydera y4eToM HIOJTHOM
KOMIIO3UINH TpeOOBaHMI K COOTBETCTBHH C
CJIaiJI0B, €3 o opMIIEHHIO, TpeOOBAHUSIMU
coOmoeHus HO HET eIMHOr0 | opopmiieHus,
TpeOOBaHMIT K odopmiieHus UCIIOJIb30BaH
mpudTam u CJIalJIOB OPUTHHAJIbHBIN
[[BETOBOMY MOJIXOJ K
o opMIIEHUIO 0(pOopMIIEHUIO
clangoB
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IlIxaa mepeBoaa 0AUIOB B OTMETKY

17-15 6ayioB - «5»

14 - 9 6ayioB - «4»

8-6 0asIoB -«3»

Menee 6 0ayIOB UK OTCYTCTBUE PAOOTHI - «2»

3. 33HII/IT3 MPOEKTa: IPECACTABJICHHUE PE3YyJbTAaTOB BbINOJHCHUNA
y‘leﬁHO-I/ICCJIeIlOBaTeJILCKOI‘O IPOEKTA.

3ammra npoeKTa sBJIAETCS pyOEeKHBIM KOHTPOJIEM IO IIECTOMY pPa3zeily
“BrMOPKOIOrMYECKUE HCCIEAOBAaHUS, B PE3yJbTAaT€ U3YUYECHUS KOTOPOrO
oOy4aromniecs: CMOryT:

— OMKCHIBATH METO/IbI OMOIKOJIOTMUYECKUX UCCIIEOBAaHUM;

— IUTAHUPOBATH OMOIKOJIOTHUECKUI YKCIIEPUMEHT;

— TIPOBOJUTH OMOIKOJIOTUYECKUI SKCTICPUMEHT;

— UHTEPIPETUPOBATH PE3YJIbTAThl IPOBEAECHHOIO OMOIKOIOIHUECKOT0
HKCIIEPUMEHTA C UCIIOJIb30BAHUEM KOJIMYECTBEHHBIX METO/IOB.

JIist 3amuThl MPOEKTOB oOydaromuMmcss Heooxoaumo B pamkax BCP
MOJTOTOBUTh YCTHOE COOOIEHHWE MO pe3yJbTaTaM BBINOJHEHHUS Y4eOHO-
MCCJIEI0BATENBCKOTO MPOEKTa C MPE3EHTALUN.

TpeOoBaHus K Npe3eHTAUMM U COOOLIEHUIO OIMCaHbl B MPUMEpPE
BBINIOJIHEHUSI Y4EOHO-UCCIIE10BATEIBCKOIO IPOEKTA.

Kpurepun onieHMBaHUS YCTHOTO COOOIICHUS .

baniabl
Kpurepuu
OLIEHHMBAHUA
1 6aaa 2 pasia 3 days1a
1. CooTBeTCTBHE | COACpIKAHUE JIOKJIANA | COACPIKAHUC COJICpIKaHUE
COJICpIKAHUS JIUIIb YaCTHIHO JIOKJIa1a, 3a JIOKJIa1a
JIOKJIaga COOTBETCTBYET HCKITIOUEHUEM COOTBETCTBYET
3asBJIEHHOM TEME | 3aABICHHOU TEME OTHEIBHBIX 3as1BJIEHHON
MOMEHTOB, TEME U B MOJIHOH
COOTBETCTBYET | Mepe €€’
3asBJICHHOM TEME | PACKPHIBAET
U B TIOJTHOU Mepe
€€ pacKpbIBAET
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2. CrernieHb

packpbITa Masiast

TEMaA pacCKphbITa

TEMa paCKpLITa

PACKPBITHS TEMBl | YACTh TEMBI; IOUCK | XOPOILIO, HO HE B | TOJIHOCTHIO;
uH(popMaIuu MOJTHOM 00BEME; | MPEJCTaBIICH
IPOBEJIEH uHpopMaru 000CHOBaHHBIH
MMOBEPXHOCTHO; B IIPECTABICHO o0BeEM
U3TI0KEHHUH HEJIOCTATOYHO; B | UH(OpMAIUK;
Marepuala OT/IECJIbHBIX U3JI0KEHHE
OTCYTCTBYET JIOTHKA, | CIIydasix MaTtepuaa
JOCTYITHOCTb HapyleHa JIOTUYHO,
JIOTHUKA B JIOCTYTTHO
U3JI0KEHUN
MaTtepuaia, He
COBCEM
JIOCTYTTHO
3.YMenue U3 TIPEJICTABJICHHON | HA OCHOBE Ha OCHOBE
JOCTYTTHO U MpE3EHTAIlUU HE NIPEJICTABICHHOMN | IPEJICTABICHHON
MOHATHO IEPENaTh | COBCEM MOHATHA Mpe3eHTaIuU Mpe3eHTalun
coaep>KaHue TeMaTHKa dbopmupyercs dbopmupyercs
JI0KJIa/ia B BUJIE UCCIIEC/IOBAHMUS, oOwee MOJIHOE
pPE3CHTAIIUU JIeTaIu HE PAaCKPBIThl | IOHUMaHUE MOHUMAaHUE
TeMaTUKU TeMaTUKH
UCCJIEIOBAHUS, | MCCIIEIOBAHUA,
HO HE SICHBI PaCKpBITHI
JeTau JeTanu
OueHNTe NPEe3EeHTALMIO 110 CAEAYIOUIUM KPUTEPHSIM:
Kputepun bajuibl
OlLlCHUBAHUSA
0 1 2
MOJIHOTA uHdopmanus, uHpopmarus, npe3eHTalus
UCIIOJIb30BAHUS UCIIOJIb3yeMasi B IPE/ICTaBIICHHAS | COACPIKUT
y4e0HOTO MpPEe3eHTallMU, HE | B PE3CHTAIMH, | [OJHYIO U
Marepuana OTHOCHUTBCS K OTHOCHTCS K YETKYIO
TeMe TeMe, HO nHpopMaruio,
HEJIOCTATOYHO JIOCTATOYHYIO
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ITOJIHO
PACKPLBIBAKOT €€

TUTST
dbopmupoBaHUs

coJiepKaHue MIPEICTABICHUS O
TeMe
JIOTUKA U3JIOKEHUST | MaTepua MaTepual MaTepuall,
MaTepuasa B MpEe3eHTaIlNN He pe3eHTAIuU IPUBEICHHBIN B
COOTBETCTBHH C COOTBETCTBYET YaCTHUYHO pe3eHTaIluU
TUTAHOM U TeMOM TeMe, IJIaHa HET | COOTBETCTBYET | MOJIHOCTHIO
3a/IaHuS TEeMe 3aJIaHusl, COOTBETCTBYIOT
IUTaH MIOCTPOCH | TEME 3aJIaHus U
HE TOYHO COCTaBJICHHOMY
TUTaHy
TEPMHUHOJIOTHYECKA | B TIPE3CHTAIINN B MIPE3CHTAIUN | B IPE3CHTAINH
U MPUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | ophorpaduyeck |opdorpaduueck
rPaMOTHOCTb OIIMOKHU, HE BCE 1¢ OIMOKH, 1€ OIMOKH,
TEPMUHBI TEPMUHBI TEPMUHBI
MPUMEHEHBI 110 PUMEHEHBI PUMEHEHBI
CYILIECTBY BEPHO BEPHO
aKKypaTHOCTh U Mpe3eHTaINS TIpe3eHTAINS Tpe3eHTAINS
OpUTHUHAIBHOCTD nocTpoeHa 6e3 MOCTPOEHA C OCTpOEHA B
MOCTPOCHUS ydera y4eToM MOJIHOM
KOMITO3HIINH TpeOOBaHMIA K COOTBETCTBHH C
CJIaiz10B, 6€3 o(popMIIEHHIO, TpeOOBAHUSIMU
COOTI0ICHU S HO HET €IMHOTO | 0hOopMIICHHS,
TpeOOBaHMIT K opopMeHuUs UCIIOJIb30BaH
mpudram u CJIalJIOB OPUTHHAJIbHBIN
IBETOBOMY MOJIXOJT K
o opMIIEHUIO 0(popMIIEHUIO
ClIafI0B

Kpurepuu orieHMBaHUs 3alIUTHl TPOEKTA: OAJLIIBI 32 YCTHOE COOOIIEHUE U

NPE3EHTALUI0 CYMMHUPYIOTCS.

IIKAJIOM:

17-15 G6ayioB - «5»
14 - 9 6ayioB - «4»
8-6 0asIoB -«3»

Menee 6 0ayIOB UM OTCYTCTBUE PAOOTHI - «2»

OLCHKA BBICTABIACTCA B COOTBCTCTBHU CO
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2.3. OueHoYHbIE CPeACTBA MPOMEKYTOYHOH ATTECTAIMU MO JUCUHMILJIMHE
«buosorus»

[IpomesxyTouHass KOHTPOJb MO AUCHUIUIMHE «BbHONOrus» MpoOBOAUTCS B
BHUJIE TMHCHBMEHHOW HTOTOBOM KOHTPOJIbHOM paboThl. KoHTponwHas pabota
BKJIIOYAaeT B ceOsl /1Ba THMa 3aJaHUi: TECTOBBIE BOIMPOCHI, HAINPABJICHUE Ha
IPOBEPKY YCBOEHHSA TEOPETUUYECKOTO Marepuaia, M 3aJadyd U 3aJaHus,
HaIpaBJICHHbIC HA TPOBEPKY CPOPMUPOBAHHOCTU MPAKTUUECKUX YMEHUH.

Yacts 1 comepxkur 15 3amanuii ¢ BEBIOOPOM OJHOTO BEPHOTO OTBETA W3
geTbipex u 10 3agaHuii ¢ BBIOOPOM HECKOJBKMX BEpPHBIX OTBETOB, Ha
COOTBETCTBHS OMOJIOTHYECKUX 0OBEKTOB, IPOLIECCOB U SBJICHUIA.

Yactpb 2 coliepKUT 4 3aa4d U3 pasHbIX TeM JUCIUIUIMHBI U 1 MpaKTHUKO-
OPUEHTHPOBAHHOE 3a/laHue, GOPMUPYEMOI B COOTBETCTBHH C METOAMYECKUMU
PEKOMEHJALUSIMU.

B 3apganusax 1-15 BeiOepuTe 01MH MPaBUIIBHBIN OTBET:

1. XUMMYECKYIO OCHOBY XPOMOCOMBI COCTABJIAET
MOJIEKVYJIA

1) ne30kcupruOOHYKIEMHOBON KHCIIOTHI

2) puOOHYKJIENHOBOM KUCIOTHI

3) nunuaa

4) nmonucaxapuaa

2. YAAJIEHUE ITUMEPOB TUMMWHA B MOJIEKVYJIE JTHK
I[MPOUCXOOUT B ITPOLECCE

1) TpancBepcumn

2) penapanuun

3) penukanuu

4) Tpanchopmanuu

3. 1JIAA OBPA3OBAHUMA JIMITNUHOI'O BUCJIOA BAXXHBI
B3ANMOJIEMCTBUAI MEXTY MOJIEKYJIAMMU JIMITHIOB:
1) BomopoiHbIEC U UOHHBIE

2) MOHHBIC U KOBAJICHTHBIE

3) KOBaJIeHTHbIE U TUAPO(POOHBIE

4) ToapKo ruapodoOHbIe

4. YAAJIEHUE ITUMEPOB TUMMWHA B MOJIEKVYJIE JIHK
I[MPOUCXOOUT B ITPOLECCE

1) penapauun

2) Tpanchopmaruu

3) TpaHcBepCcUU

4) pervukanuu

5. I KJIETOK PACTEHUI HE XAPAKTEPEH CUHTES3
1) aMMHOKHCTIOT

2) HyKJIEOTH/IOB

3) ruKoreHa
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4) dpochonunuaoB

6. B ITIPOOA3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBITAETCA 3A
CUET

1) Tpanckpunuuu

2) penymiuKauu

3) neHarypauuu

4) ciupanu3aiuu

7. BIIATOAAPA KOHBIOT'AIMM 1 KPOCCHUHI'OBEPY I[TPOUCXOAUT
1) yBenuueHue ynciia XxpoMOCOM BJIBOE

2) 0OMeH reHeTuyecKkoi nHpopMauen Mexay TOMOJIOTHYHBIMA XPOMOCOMaMH
3) yMeHBIIEHUE YHCia XPOMOCOM BJIBOE

4) yBeTUYEeHHE YKCTIa TaMeT

8. ITIOJIUITENITUIHBIE LEITN CUHTE3UPYKOTCA HA PUBOCOMAX,
HAXOJAINXCA:

1) B uuto3011€ 1 MOIUGUIUPYIOTCS TAKXKE B LIUTO30J1€

2) B IMUTO30J1€, 3aTeM MoauUIpyroTcs B anmnapare ['onbmku

3) Ha MmemOpaHe HOIIa3MaTHYECKOI0 PETUKYIYyMa, 3aTeM MOIU(DULIUPYIOTCS
B armapare [ oibmku

4) B IUTO30J1€, 3aTEM MOAUPHUITUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUAIOTCSA B 'EHAX

1) TonmpKO 3yKapuoT apxeOakTepuit

2) 3yKapuoT U 3y0aKTepHii

3) syOakTepuii u apxedakTepuid

4) apxeOaKkTepuil U 3yKapruoT

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKIMX BEHIECTB B KJIETKE
[MPOUCXOIAT

1) o6pazoBanrem monekyia ATD

2) ¢ 0CBOOOXKIEHUEM dHEPTUU

3) pacuienjaeHeM BEIIECTB

4) UCTI0JIb30BAaHUEM YHEPTUH

11. U3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOI KMCJIOTHI B
COEIAMHEHNU C BEJIKAMU COCTOUT

1) muTOoXOHPUS

2) xpomMocoma

3) ren

4) xJIoporiacT

12. JOYEPHUE XPOMATHU/IbI CTAHOBATCA CAMOCTOATEJIbHbIMU
XPOMOCOMAMMU TTOCJIE

1) cnapuBaHus TOMOJIOTUYHBIX XPOMATHU/T

2) oOMeHa y4yacTKaMH MEK]Ty TOMOJIOTHYHBIMU XPOMOCOMAMH

3) pa3neneHus COeIMHAIONIEH UX EHTPOMEPHI

4) BbICTpauBaHUs XPOMOCOM B 9KBATOPHAIBHOMN MIIOCKOCTH KJIETKH

13. TEHETUYECKUH KOJI — DTO:
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1) HaGop KIETOYHBIX TEHOB

2) HyKJICOTH/IHAS MIOCTIEA0BATEIbHOCTh IT'eHa

3) reHeTHYECKas SKCIPECCHUS

4) cucreMa 3amucy reHeTUYeCKor nHpopMaIuu

14. B KAKUX 13 [TIEPEUMCJIEHHBIX OPT"AHEJIJI CAMASA BBICOKAA
KOHIIEHTPALIUS Ca*

1) ssnpe

2) MUTOXOHJIPUSX

3) nuTomaazme

4) annapate ['onabmxu

15. KAKHWE 13 ITEPEUYNCIIEHHBIX HUXXE CTPYKTVYP KJIETKU HE
NMEIOT MEMBPAHBI

1) mu30coOMBI

2) XJIOPOIIACThI

3) SApBILIKA

4) anmapar ['onbxu

ITaJIOHBI OTBETOB

Ne 3amanus 121314 (5]6|7(8]9|1011 1213|1415

OTBET L{214|1(3]4|2(3|1| 4|2 |3 |[4]|2]3

B 3apanusax 16-25 BbiOeprTE HECKOJIBKO MPABUIIBHBIX OTBETOB MJIM YCTAHOBUTE
COOTBETCTBUE WJIN ITOCJIEI0BATEIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
[IOCJIEJIOBATEJILHOCTbB STAIIOB BO3JJEMCTBU S YUEJIOBEKA HA
BUOCOEPY:

1) ycuienue BIUSHUS Ha MPUPOY C KOPEHHBIM MTpeoOpa3oBaHUEM YacTH
HKOCUCTEM;

2) U3MEHEHHUe IKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHUE POCTa TPaB MyTeM
WX BBDKUTAHUS U T. IL.;

3) rio6anbHOE U3MEHEHUE BCEX IKOJIOTUUECKIX KOMIIOHEHTOB B 11€JIOM B CBSI3H
C HEOTPaHUYCHHON WHTEHCU(DUKAITMEH X035 UCTBA;

4) cBepXUHTEHCHUBHAsI 0X0Ta 0€3 pe3KOro U3MEHEHHUSI SKOCUCTEM B MEPUO]]
CTAHOBJICHUSI YEJIOBEUECTBA;

5) Bo3aelcTBHE M0Jel Ha Orocdepy UMb KaK OOBIYHBIX OMOJIOTHYECKUX
BUJIOB.

17. BBIBEPUTE IMTPOLECCHI, ITPOTEKAIOIIWE B I[TPO®A3E ITEPBOI'O
JIEJIEHV ST MEHO3A

1) oOMeH y4acTKaMu XpOMOCOM
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2) Habop xpomocoM u yucio mojiekyn JIHK B kierke — 4ndc

3) nesieHue HEHTPOMEP XPOMOCOM

4) popmupoBaHue BepeTeHA EICHUS

5) BBICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKU

18. KAKHE IMPOLIECCHI ITPOUCXOIAT B KJIIETKE B ITEPUO/]
NHTEP®A3BI?

1) cniupanuzanus XpoMocoM

2) peaymnukanus moaekyn JHK

3) pacTBOpeHuUE SIACPHOU 000JI0UKH

4) cuHTe3 0EJIKOB B IIUTOILIA3Me

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJIA B BUOC®EPE MOI'YT
OCYHIECTBJIATHCA CIEAYIOUIUM ITYTEM:

1) yrnekuciblii ra3 BeiiensieTcs: B arMmocgepy B npoiecce GOTOCUHTE3a B
JTHEBHOE BpEMsi, @ B HOUHOE BPEMsI €0 YaCTh MOTJIONIACTCS PACTCHUSIMH U3
Cpelbl;

2) yriIeKHUCIbIi Ta3 MorjiomaeTrcs u3 arMocdepsl B mporecce (OTOCHUHTE3a B
JTHEBHOE BpEMSI, @ B HOYHOE BPEMS €T0 YaCTh BBIACISIETCS PACTEHUSIMU B CPELLY;
3) yriIeKucIblii Ta3 atMocdepsl mmorioniaeres B mpoiecce GOTOCHHTE3a C
o0pa30BaHHEM OPTaHUYECKHUX BEIIECTB, 4 C THOEIBIO PACTCHUI M )KUBOTHBIX
MIPOUCXOUT OKHUCIEHNUE OPTaHUYECKUX BEIIECTB C BBIIEICHUEM YTIIEKUCIOTO
rasa;

4) yriekuciibli ra3 atMoc@epsl moryiomaercs B mpoiecce (GOTOCUHTE3a, a IPU
IBIXaHUU BBIACIAETCS B aTMOCc(hepy;

5) yraekucislii ra3 arMocepsl noriomniaeTcs B mpouecce GoTocuHTe3a, a Npu
C)KMUT'aHUM OPTaHUYECKHUX BELIECTB BhIACISIETCS B aTMOchepy.

20. YKAXUTE TTOCJIEAOBATEJIBHOCTbH ®A3 OIIJIOAOTBOPEHU .
1) cnusiHue ramer, Ui CUHraMuii

2) TUCTAaHTHOE B3aUMOJICHCTBUE U COJIMKEHUE TaMeT

3) KOHTAKTHOE B3aUMOJICCTBUE TaAMET U aKTHBAIUS SIULICKICTKU

21. VCTAHOBMUTE ITOCJIEJIOBATEJIbHOCTb CTAJIMIA
NHANBUAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNMHASA OT
3UT'OTHIL.

1) bopMupoBaHue YeTHIPEXKaMEpPHOTO cepla

2) oOpa3oBaHue OJACTOMEPOB

3) popmMupoBaHUE HEPBHOW CUCTEMBI

4) popmupoBaHre ME301€pPMbI

5) oO6pa3oBaHKe IBYXCIONHOTO 3apOIbIiia

22. BBIBEPUTE TPU ®YHKIINH IIJIASMATUYECKOW MEMBPAHBI
1) obecnieurBaeT MOCTYIUICHUE B KIETKY HOHOB U MEJIKUX MOJIEKYJI

2) obecrieunBaeT MepeIBUKEHUE BEILIECTB B KIETKE

3) OTrpaHUYMBACT IIUTOIIA3MY OT OKPYXKAIOIIEH CpeIbl

4) yyacTBy€T B HOTJIOIIEHUY BEIIECTB KIETKOM
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5) nmpuaaeT KIeTKe KeCTKyo hopmy

6) ciy>kut matpuieit s cuareza uPHK

23. BBIBEPUTE IBA IMTPM3HAKA HE IIOAXOAAIIUE JI OITMCAHU A
TPAHCKPUIIIUA Y OYKAPUOT

1) o6pa3oBaHUE MOJIMHYKICOTHIHOM IIETTH

2) COeTUHSIOTCS HYKJICOTHIBI, COACPIKAIIINE I€30KCHPHO03Y

3) marpurieit ciyxkut monekyna JIHK

4) npoucxoauT B sAzIpe

5) yasoenue Mozekynsl JJHK

24. YCTAHOBUTE ITOCJIIEHAOBATEJIbHOCTH ITPOILIECCOB
OMBPUOHAIJIBHOI'O PA3BUTHU A ITO3BOHOYHbBIX ) KUBOTHbBIX:
1) 3akiajika 3a4aTOYHBIX OPTAHOB 3apOAbIIIA

2) HampaBJIEHHBIE TIEpEMEIICHUS] KJIETOK U UuX JudPpepeHupoBKa

3) pa3BuTHE HEPBHOM TUIACTUHKHU

4) cnusiHue SULEKJIETKH U CIIepMAaTo301/1a U 00pa30BaHuE 3UTOTHI

5) dbopmupoBaHE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apO/IbIIa

25. YIIOPAAOYUTE UCKOITAEMBIE ®OPMbI HEJIOBEKA I10
BPEMEHU CYI[ECTBOBAHNS, HAUMHAS C CAMOM JIPEBHEI
OOPMBbI:

1) YenoBek ymenslii

2) KpomaHbOHIIBI

3) HeannepranbLbl

4) YenoBek nmpsMOXO SN

5) ABcTpanonurex

JTAJIOHBI OTBETOB

No
3a1aHu 16 17 | 18 19 20 21 22 | 23 24 25
a1

5’492) 1 2
3

2,5’493) 4’592)3, 5)1)4’39

OTBET 1,412,45(3,4,5| 23,1 1,3,4(2,5

B 3apanusax 26-30 pemurte 3a1auu:

3aganue 26. 3agauya Ne 1. Ompenenure, Kakas OKpacka IIBETKOB OyIeT y
pacTeHHii  ropoxa, TMOJYYEHHBIX OT  CaMOOIBUICHHS  TOMO3HUTOTHBIX
POIUTENBCKUX (OPM C KpacHBIMH U C O€NbIMH IIBETKAMHU, a TaKXe OT HUX
CKpEUIMBaHUs MEXIy co00i.0

Pemenne. OO0e poautTenbckue (HOPMbI TOMO3UTOTHBI, MO3TOMY 3alUCh
CKpeIlUBaHUM OyIET CIIEIYIOIICH:

— oT camoonbuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT EPEKPECTHOrO onbuieHus: P: AA X aa.
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['oMo3uroTHsie GopMbI AAIOT €IUHCTBEHHBIA TUIl TaMET, U MO3TOMY MPU HX
CIUSTHUM OyJIeT MOJy4eH eAUHCTBeHHBIN TuIl moToMkoB: 1) F1 Bce AA; 2) F1
Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOLBETKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (POPMBI C
KpacHbIMHU IIB€TKaMu. 2. Bce moTOMKHM pacTeHMil ¢ OenbIMU IBETKaMU OyIyT
OenonBeTKOBBIMA  (OHM BCEerja TOMO3WTOTHBI). 3. Bce pacrenus ot
CKPEILMBAHUSA KPAaCHOIIBETKOBBIX TOMO3UTOTHBIX C OE€JIOLIBETKOBBIMU OYIyT
KPaCHOLBETKOBBIMH (JOMHMHAHTHBIA (PEHOTHI), HO TE€TEPO3UTOTHBIMHU 10
TEHOTHUITY.

3aganme 27. 3amaya Ne 2. Ha peGenka c¢ | rpymmoil KpoBU B pojajioMe
IPETEHAYIOT JBE POAUTEIBCKUE NAPBI:

— 1 mapa: mats ¢ I, oren ¢ IV rpynnoit kpoBu;

— 2 mapa: matsb co II, oren ¢ Il rpynmnoit kposwu.

Kaxkoii mape npuHajiexuT peoeHoK?

Pemenne. PeGenox c¢ I rp. xpoBu mo renorumny — I°I°. Takoe coderanue
ajseneid BO3MOXKHO TOJIBKO B ClIydae, €Clid TaMeThl U OTLA, U MaTepu OyayT
comepxkate amutenu [°. CrnenoBaTenbHO, 3Ta KOMOMHALMS TE€HOB MOIJa
OCYIIECTBUTHCSA TOJBKO MpHU 3a4aThM peOeHKa B Cilydae BTOPOHM Maphl, KOTIa
MaTh U OTELl FETEPO3UTOThI. 3AMUIIEM CXEMY CKPEIIMBAHU:

P:TAI° QxIBI°J; GP: 0,51 A +0,51° GJ: 0,51 B + 0,51°; => F1: 0,25 I°I°.
O4eBuAHO, UTO MepBasi CynpysKeckas rmapa NpeTeHI0BaTh Ha 3TOr0 peOeHKa He
MOET, T. K. Yy Hee MOT'YT ObITh J1eTH ToJbKO co I u Il rpynnamu xpoBu:

P: I°I° @ x I A 1 Bd; F1: 50% IA 1° u 50%IB 1° (y mereii II u III rp. xpoBu
COOTB.).

OtBet. PeOeHOK NPUHAIJIEKUT BTOPOU Mape CyNpyTroB.

3apanue 28. 3agaua Ne 3. Onpenenure cpelHUN pa3Mep JIMCTOUYKOB y O€I0ro
KJIeBepa, IMIOJYYEHHOTO OT CKpEIIMBAaHUS TE€TOPO3UTOTHBIX PACTEHUH C
auctoukamu 10 U 7 MM COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTHUIIBI U 3alIUChIBAEM CKPEIIUBAHUE!

P: V ba v x V by v; onpenensiem rametsr: GQ: 0,5V ba + 0,5v; G3: 0,5V by +
0,5v; momydaem motomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.
OrtBer. [lonyueno 4 tuna (HEHOTUIIOB U TEHOTUIIOB B PABHBIX COOTHOIICHUSX.
N3 wux g mepBoro OyJeT XapakTepHa CBEPXJIOMHUHAHTHOCThH (CpeaHuit
pa3mep JIMCTOYKOB 18 MM).

3aganue 29. 3amaya Ne 4. Ilpoananusupyite xapakrep Iepenadu
PEUECCUBHOIO, YaCTUYHO  CLEIJIEHHOTO C  TOJIOM,  HAcJIeICTBEHHOTO
3a00JIeBaHUsl OT MaTEPH K IIOTOMKaM.

Pemenne. P:2X aX a IX AY A Gompna F1: 9X AX a & X aY A F2:9X AX

a; X aXa;dXAY A; dX aY A GonbHa
OtBer. bones3Hp nepegaercs OT MaTepy 4epe3 AETel U MPOSBIAETCS TONBKO y
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BHYYEK.

3aganme 30. 13 snmemeHTOB cooOimiecTBa (T0JIEBKA, 3€pHO 3JIaKOB, (DUIIUH,
XOpEK) COCTaBbTE MUIIEBYIO 1I€Tb U HA OCHOBAaHUHU IMPaBUJIA SKOJOTUYECKOMN
MUpaMUbl OMPENEIUTe, CKOJIbKO HYXKHO 3€pHA, YTOOBI B JIECY BBIPOC OJIMH
¢bunuH Maccoit 2,5 Kr.

Otser:
3epHO 371aK0B MEIib-moneBka Xopek Qunux
2500 kr 250 xr 25 kr 2,5 kr

B wuroroBoii paboTe mpeACTaBICHBI 3aJaHUsA, OTHOCAIIUECS K TpPeM
YPOBHSIM CJIOKHOCTHU: “HUBKUN’, “‘cpeaHuil”, “BhICOKMU’. B 3aBHCUMOCTH OT
TUNA U TPYAHOCTHU 3aJaHUsl €ro BBINOJHEHHE OLEHUBACTCS PA3HBIM YUCIOM
OayoB. BpInonHeHWEe KaXIO0ro 3agaHusi “‘HU3KOro” YPOBHS CJIOKHOCTH
oueHuBaercss 1 Oamwiom. 3a BBINOJHEHUE 3aJaHUN  “‘CpelHEro”  ypOBHS
CIO)KHOCTM B 3aBUCHUMOCTH OT TIOJHOTHl M TPaBUJIBHOCTU OTBETA
pucBanBaeTcs 10 2 O6aIoB.

K 3amanuio “BBICOKOrO” YpOBHSI CJIOKHOCTH OTHOCUTCSI PEUICHUE
CUTYAIIMOHHBIX 3aJad. 3a BBINOJHEHUE 3aJaHui “BBICOKOrO” YpPOBHS B
3aBUCHUMOCTH OT TMOJIHOTBI M MPAaBWIBHOCTH OTBETa IMPUCBAMBAETCA A0 3-X
OaJIoB.

3agaHuss “HU3KOTO” W “‘CpeAHEro” YpPOBHEUW CIOKHOCTH IIPOBEPSIIOTCS
aBToMarnueckd. OTBEThl Ha 3aJaHus ‘‘BBICOKOIO” YpPOBHSI MPOBEPSIOTCS B
PYYHOM pPEKHUME.

Pacnpenenennie 3amaHuii MO YPOBHSIM CIIOXKHOCTH NPEACTaBICHO B
cieayroliei Tadauiie:

Yposenb bann | IlpouentHoe Tun Bonpocos
CJ0KHOCTH coJiep:KaHue
3aJJaHUS 3aJJaHuM
Huzkni 1 50% - 3aJIaHUsI C BLIOOPOM OJIHOTO

IMPaBUJIBHOTO OTBETA

Cpennnii 2 33% - MHOYKECTBEHHBIN BBIOOD;

- BOIIPOCHI HA YNOPSAJOUYMBAHUE WU
YCTaHOBJICHUE IIPABUILHOM
II0CJIEIOBATEIIbHOCTH

Bricokuii 3 17 % - 3a]1a4d, IPEeayCMaTPUBAIOIINE
Pa3BEPHYTHII OTBET
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Kputepun olieHHuBaHUSI UTOTOBOM MUCHMEHHOM pabOTHI:

Ouenka IIpoueHT BBHINOJTHEHHUS
“OTIIMYHO” 85-100%
“xopo1o” 70-84%

“yIOBIETBOPUTEIHHO 50-69%
“HEeyOBIETBOPUTEIBHO MeHee 49%
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