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1. IMacnopT oneHouHbIX cpeacTB no qucuumiude OYIL.13 buosorus

OneHouHble CpeACTBA MO OHOJOTMM TpeJHAa3HAYCHBl IS TPOBEACHUS TEKYIIETO,
pYOEKHOrO (TEMAaTUYECKOT0) KOHTPOJIS ¥ MPOMEKYTOUHON aTTeCTalluu 1O JUCIUILTHHE.

KoHTpons M oleHKa pe3yiabTaToB OOYYEHHs OCYIIECTBISIETCS IPENojaBaTelieM B
IpolLecce MPOBEICHUs MPAKTUYECKUX 3aHITUN U Ja00paTOPHBIX PadOT, TECTUPOBAHMUS, A TAKKE
BBIMOJIHEHUSI  OOYYAIOIUMKCS ~ MHIUBUAYaJNbHBIX  33JaHUM, TPOEKTOB, HCCIICAOBAHHIA.
Pesynbratel 00y4yeHHs ONpenessitoT, 4YTo oOydaromuecs JAOJDKHBI 3HaTh, MOHUMATh U
JIeMOHCTPUPOBATD O 3aBEPIICHUH N3YUEHHS TUCIUILIUHBI.

s dbopMupoBaHusi, KOHTPOJISA M OILICHKU PE3yJIbTaTOB OCBOCHUS YYEOHON IHCHUIUIMHBI
UCTIOJIB3YEeTCS CUCTEMA OLIEHOYHBIX MEPONPUATUH, PEACTABIISIONIAs COO0M KOMIUIEKC YIeOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3ylbTaTaMu OOydeHUs U CPOpPMYIMPOBAHHBIX C Y4YETOM
®I'OC COO (npeamerHsbie pe3ynbraTsl 1o qucuuiuae) 1 I'OC CIIO.

CucreMa OLIGHOYHBIX MEPOIPHITHH, CIPOEKTUPOBAaHHAsA IO aucuuiuinHe «buomorusy,
MPE/ICTABJICHA B MACTIOPTE OLICHOYHBIX CPeACTB (Tadnuna 1).



Tabmuna 1 [Macopt oreHouHbIX cpencts no aucuurinHe OYII1.13buonorus

Pa3zgen 1

KieTka — cTpyKTYPHO-(pYHKIIHOHAJILHAS € JUHUIA KUBOT0

PesyabTaThl 00yueHus

XapakTepu30BaTh CTPYKTYPHO-(PYHKIIMOHATHHYIO OpPTraHU3aIMIO KIIETKA HAa OCHOBE HAOIOICHUS

Onenounoe

Meponpusitue

(TeMaTH4YeCKOro) KOHTPOJIs

pyOe:xHOro

Konrtponbnas padora “MoieKkyspHbIil ypOBEeHb OpraHU3alyy )KUBOTO”

Pe3yabTaTrhl  00yueHusi 1o OueHounoe MeponpusTUsE
Tema OueHoyHbIe cpeACTBA
TeMaMm TeKYILIero KOHTPOJIst
Tema 1.1 OmnuceIBaTh METOABI HcCienoBanms Ha | 1. 3amoiiHenue TtaOmuuel ¢ omnumcadHueMm | 1. Tabauuel ¢ OmMMCaHUEM METOIOB
buonorus  kak | MOJIEKYJISIPHOM U KJIETOUHOM YPOBHE METOJOB  MHUKPOCKOIIUPOBAHHS C WX | MUKPOCKOITMPOBAHUS C ux

Hayka

JOCTOMHCTBAMHU U HEAOCTaTKaMH
2. 3anonHeHue Tabnuibl «Bkiag ydyeHbIX B
pa3BuUTHE OMOJIOTUM

JIOCTOMHCTBAMH U HeJOCTaTKaMH
2. Tabmuma «Bxmang ydeHbIX B
pa3BUTHE OMOJIOTUM

Tema 1.2 O0mias | Xapakrepu3oBaTb  ypOBHU  JKMBOM | 3alOJHEHWE  CpaBHUTENbHOW  TaOmwuibl | CpaBHUTENbHAS TaOJMIlAa CXOJCTBA U
XapaKTepUCTHKA | MaTEPUH CXOJICTBA U Pa3JIUYMil )KUBOT'O U HE )KUBOT'O | PA3JIMYUMA )KUBOI'O U HE KUBOT'O
KU3ZHU OnuceiBaTh METO/ABI UCCIIETOBAHUS Ha

MOJIEKYJIIPHOM U KJIETOUHOM ypOBHE
Tema 1.3 | XapakTepusoBarb CTpOECHHUE u | 1. ®poHTanpHEI onpoc 1. Ilepeuenn BOIIPOCOB K
buonornueckun CBOMCTBAa OCHOBHBIX OMOMOJIEKYJT [TogroroBka  ycTHBIX  CcOOOmIEHHH € | PpoHTATBHOMY OTIPOCY
BAYKHBIE [IpoBouTh HaOMIOJEHHE H3MEHEHUH | Mpe3eHTalen 2. OTueTsl MO J1AOOPATOPHBIM paboTam
XUMHUYECKHE (GYHKIIMOHUPOBaHMS OMOTIOIMMEPOB 2. BoimonHenue u 3amuTa J1aOOpaTOPHBIX
COCIMHEHMUS pabot: «Omnpenenenne BuTamuHa C B

MPOAYKTaX MUTAHUS,
«'mapodminbHO-THIPOGHOOHBIE
JUTTH]IOBY

CBOMCTBA




Tema 1.4
CrpykrypHO-
(byHKIMOHATBHA
s OpraHu3anus
KJIIETOK

Pasnuuare CymecTBeHHbIE IPU3HAKU
CTPOCHMSI KJIETOK OPraHM3MOB PAa3HBIX
LApPCTB KUBOMU IIPUPOLBI

[IpoBoauTh HAOMIOJEHHE KIIETOUHBIX
CTPYKTYP ¥ UX U3MEHEHHH C IIOMOLIBIO
MHUKPOCKOIIA

1. OuenuBaemasi AMCKYCCHSI MO BOIPOCAM
JEKIUH

2. Pa3paboTka MEHTaIbHOW KapThl 110
KJ1acCU(UKALMU KJIETOK U MX CTPOEHHUIO Ha
IIPO- ¥ DYKAPUOTUUYECKUX M MO LAPCTBAM B
MUHHM IpyMnnax

3. BremonHeHnue M 3amuTa J1aOOpaTOPHBIX
pabor:

«CTpoeHue KJIETKU (pacTeHus, KUBOTHBIE,
rpulbl) U KJIETOYHbIE BKIIOYEHUS (Kpaxmall,
KapOTUHOUIBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,

«IIponunaemocts MeMOpaHbl (IU1A3MOJIU3,
JIETIIa3MOJIH3)»

1. IlepeueHpb BOIPOCOB K OLIEHUBAEMOI

TUCKYCCUU
2. MenTanbHas KapTa o
KilaccupUKalUl  KIETOK M HX

CTPOCHUIO Ha MPO- M SyKAPUOTUIECKUX
¥ 110 APCTBaM B MUHH IPYIIIax
3. Otuersl o nabopaTOpHBIM paboTam

Tema 1.5 Paznuuare cymectBeHHble mpu3Haky | 1. @poHTANBHBIN ONPOC 1. Ilepeuenn BOIIPOCOB K
CtpyKTypHO- CTPOCHHS KJIETOK OpraHW3MOB pa3HbIX | 2. Pa3zpaboTka rioccapus (GpOHTATBHOMY OTIPOCY
(GYHKIIMOHATBH | IAPCTB KUBOU MPUPOIBI 3. Pemenue 3amau Ha omnpexaenenue | 2. ['nmoccapuit ¢ onpeneneHHbIM
13 (dakTopsl | OnpenensTh MOCJIEIOBATEILHOCTh | MOCIIEI0BATEILHOCTH HYKJICOTHU IOB MepeYHEeM TEPMHUHOB
HacneacTBeHHOC | HykieotuoB JIHK nu PHK 3. Zagaun Ha OnpeAcIeHue
TH MOCJIEI0BATEILHOCTH HYKJIEOTHIOB
Tema 1.6 XapakTepu3oBaTh npoueccsl | 1. DpoHTaAIBHBIN OMpPOC 1. [Tepeuenn BOIIPOCOB K
[Ipoueccsl MaTpUYHOrO CUHTE3a 2. Tect «IIporeccyl MAaTpUYHOTO CUHTE3a»  |(DPOHTATBLHOMY OMPOCY
MaTpUYHOTO Ornpenenarpb nocyieIoBaTeabHOCTh |3.  Pemenue 3amau Ha  ompeneneHue|2. Bompocs! ais Tecta
CHUHTE3a aMUHOKHCIIOT B MOJIEKYJle Oenka MOCIIEIOBATEIIBHOCTH aMHHOKHUCIIOT B|3. 3agaun Ha onpeereHue
WNHutepnipeTupoBath  CTPYKTYpy U |MOJEKyJe Oenka MOCJIEAOBATEILHOCTH aMHHOKHUCIOT B
¢dbyHKIIMOHATBHOCT, Oenka B ciyvae (4. Pemenwe 3amau  Ha  ompeaeneHue [Mojekyine Oemka
H3MEHEHUS MOCJIEAOBATEILHOCTH |ITOCIIEIOBATEIEHOCTH AMUHOKUCJIOT B|4. 3amaun Ha onpeaeseHue
Hykaeoruaos JJHK MoONleKyne Oenka B clay4ae W3MEHEHUs |MOCIE0BAaTeIbHOCTH aMHUHOKUCIOT B

nocieaoBaTeabHOCTH HykieoTuaoB JJHK

MOJICKYJIC Oenka B CIydya€ H3MCHCHUA

MMOoCJICA0BATCIbHOCTHU

JTHK

HYKJICOTUI0B




Tema 1.7
Hexmnerounrnie

Pazauuath CYHICCTBCHHBIC TIPU3HAKH
CTPOCHHUA KIICTOK OPraHM3MOB PA3HBIX

1. ®poHTaNBHBII OIIpOC
2. IloaroroBka YCTHBIX COOOIICHUH C

1. Ilepeuenn BOIIPOCOB K
(bpoHTaTBHOMY OIIPOCY

(OpPMBI KU3HH LIAPCTB )KMUBOM PUPOBI Mpe3eHTalnen (Bupycubie u | 2. [Ipe3eHTanus 1 yCTHOE COOOIIEHUE,
OakrtepuanbHble  3abosneBaHus.  OOmME | COMIACHO MEPEYHIO TEM
MIPUHLIMIIBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX
BemecTB.  OCOOEHHOCTH ~ IPUMEHEHHUS
AHTHOUOTHKOB)
Tema 1.8 OnwuceiBath OCHOBHBIE | 1. @poHTANIBHBII OIIpOC 1. Ilepeuenn BOIIPOCOB K
OOMeH BelIecTB | SHEpreTUYecKue M IJIacTUYeckue | 2. 3aloyIHeHUe CPaBHUTENIBHOW TaOaMLbl | PPOHTAIBHOMY ONPOCY
U TIpeBpalleHHe | MPOLecChl KIETKH (0OOMEH BEeIIECTB, | XapaKTEPUCTUK THIIOB OOMEHA BEIIECTB 2. CpaBHuTenbHas Tabyuua
SHEPruu B | XeMO-, (POTOCHHTE3) XapaKTEPUCTUK THUIIOB oOMeHa
KJIETKE BELIECTB
Tema 1.9 XapakTepu3oBaTh JKM3HEHHbIM LUKI | 1. OOcyxaeHue no Bonpocam JeKUUU 1. [Iepeuyenn BOITPOCOB JUTS
Ku3HeHHbIH KJIETKH 2. Pa3paboTka JIeHTBl BpEMEHU )KU3HEHHOTO | 00CYKICHUS
LUK KIETKH. LUKJIa 2. JleHTa BpEMEHH KU3HEHHOTO IIUKJIA

Muto3. Meiio3

Pa3zpen 2

Crpoenne n pyHKIMHM OPraHU3Ma

PesyabTaTnl 00yyeHus

HpOFHOBHpOBaTB BO3HHKHOBCHHEC MMPU3HAKOB B XOJ€C MHANBUAYAJIbHOTO Pa3BUTUA U

PAa3MHOXKCHUA OPIraHU3MOB

OuenouyHoe Meponpusitue py0esKkHOro (TeMaTu4ecKoro)

KontponbHas padora “CtpoeHue u QpyHKIIMH OpraHnzma’”

KOHTPOJIA
OuneHoynoe  MepONpHATHA  TEKYILEro
Tema Pe3yabTaThl 00yueHUs 10 TeMaM ! ponp ym OueHo4YHbIE CpeAcTBa
KOHTPOJIA
Tema 2.1 | OnuceiBaTh CTpOEHUE U B3aUMOCBS3b | 1. OueHuBaemasi IMCKyccus 1. Ilepeuenn BOIIPOCOB K
Crpoenue YacTeil MHOTOKJIETOYHOTO opranu3zmMa | 2. Pa3paboTka MeHTalbHOM KapThl TKaHEH, | OLlEHUBAEMOI TUCKYCCUU




Oopranusma OpraHOB M CHCTEM OpraHOB OpraHusmoB | 2. MeHTanbHas Kapra TKaHeH,
(pacTeHus, )KUBOTHbIE, YEJIOBEK) C KPATKOM | OpDraHOB M CHUCTEM  OpraHoB
XapaKTePUCTUKON UX (PYHKIUI OpraHU3MOB (pacTeHHUs, KUBOTHBIE,
3. IloproroBka M MNpeACTaBIEHUE YCTHBIX | YEJIOBEK) c KpaTKOI
coOOUmeHni ¢ mpe3eHTanueld (MMMYHHUTET, | XapaKTEPUCTUKONW UX (QyHKIUN
UHQEKIMOHHbIE 3a00JieBaHMsl, ANHUIAEMMH, | 3. ITpesenTanus u YCTHOE
BaKIMHALINS) COOOIIEHNE COTTIACHO MEPEUHI0 TEM
Tema 2.2 | Xapakrepu3oBaThb criocoOsl | 1. @poHTaNBHBIA OPOC 1. Ilepeuenn BOIIPOCOB K
Dopmbl Pa3MHOXKEHHUS 2. 3anonHeHue TaONMLBl € KpaTKoil | GpOHTAIBLHOMY ONPOCY
Pa3MHOKEHHUS XapaKTepUCTUKOM U  mpuMepamu  opm | 2. Tabnuna c KpaTKOH
OpPraHHU3MOB Pa3MHOKEHUSI OPraHU3MOB XapaKTepUCTUKOM M  IpUMEpamu
dbopM pa3MHOKEHUS OPTaHU3MOB
Tema 2.3 | OnuceiBatTh CTaJluu oHroreneza | 1.  Pa3pabGorka  sieHTBI  BpemeHu ¢ | 1. Jlenra BpPEMEHU c
Omntorenes KUBOTHBIX U 4EJIOBEKA XapaKTEPUCTUKOU JTaroB OHTOT€HE3a | XapaKTEPUCTUKON JTaIoB
KUBOTHBIX U OTJICJIbHOM TPYIIION >KMBOTHBIX M YEJIOBEKA | OHTOIEHE3a OTIEJIBbHON  TpyMNIoi
4eJI0BEKa 10 MUKPOTpYIIIaM KUBOTHBIX M 4YEJIIOBEKa IO
2. Tect/ompoc MUKpOTpyIam
2. Bompocsl ans Ttecta/llepeueHp
BOIIPOCOB K OIIPOCY
Tema 2.4 | OnuceiBath  craguu  oHTOreHesa | CocTaBiieHHE JKU3HEHHBIX LMKIOB pacTeHHi | CXeMsl JKU3HEHHBIX LIUKJIOB
OmnTtorenes pacTeHUi pa3HbIX OTIEIIOB Mo otAenaM (MOXOBMJIHBIE, XBOILIEBUIHBIC, | pACTEHUH 10 OTAeNaM (MOXOBUIHBIE,
pacTeHui NallOPOTHUKOBHJIHBIE, TOJIOCEMEHHBIE, | XBOLIEBU/IHBIE,
MOKPBITOCEMEHHBIE) NanOpPOTHUKOBUJIHBIE,
TOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)
Tema 2.5 | OnuceiBaTh 3akoHOMepHOocTH | 1. PazpaboTka rioccapus 1. TI'moccapuii, ¢ omnpeneIeHHbIM
OcHOBHBIE HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU 2. Tecr IIEPEYHEM TEPMHUHOB
TIOHSTHS 2. Bonpocsl 114 Tecta
T€HETUKH




Tema 2.6
3aKOHOMEPHOCT
Y HACJIEI0BAHUS

OnuceiBath 3aKOHOMEPHOCTH
HacCJIeICTBEHHOCTH ¥ U3MEHUUBOCTH

Onpenensrsb BEPOATHOCTh
BO3HUKHOBEHUS HacJIeICTBEHHBIX
NPU3HAKOB  TPU  MOHO-, -,

MOJIMTHOPUAHOM M aHAIU3UPYIOIIEM
CKpEUIMBaHUU

1. ®poHTaNBHBIN 0IIPOC
2. Tect o Bompocam JIEKIUU

3. Pemenme 3amau Ha  oOmpeneeHUE
BEPOSATHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX MPU3HAKOB MPU MOHO-, -,
MOJIUTHOPUIHOM u aHATM3UPYIOILEM

CKpCIIMBaHNH, COCTABJICHUC I'CHOTHUIIMYCCKUX
CXEM CKpCIIMBaHUSA

1. Ilepeuenn BOIIPOCOB K
(GpoHTaTIBHOMY OIIPOCY
2. Bompocsl 1 Tecta
3. 3amaun Ha
BEPOATHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHbIX INPU3HAKOB  IIPH
MOHO-, [JHU-, IOJUTMOPUIHOM H
aHAJIM3UPYIOIIEM CKpELBaHUH,
COCTaBJICHUE TIC€HOTUIIMYECKHX CXEM
CKpEIIUBaHUS

OIIPECACIICHUC

Tema 2.7 | OnuceIBaTh 3akoHoMepHoctH | 1. Tect 1. Bonpocsl 151 Tecta
B3anMoneicTBu | HaCIeICTBEHHOCTH U U3MEHYMBOCTH 2. Pa3pabortka rioccapus 2. TI'moccapuii ¢ omnpenaeneHHbIM
€ TeHOB Onpenenstsb BEpOSATHOCTH | 3.  PemieHue 3amau  Ha  OIpeJesIeHUE | IepeyHeM TEPMHUHOB
BO3HHUKHOBEHHUS HACJIE/ICTBEHHBIX | BEPOSITHOCTH BO3HMKHOBEHHUA | 3.  3ajgaun  HA  ONpEIENICHUE
IIPU3HAKOB npu pas3JIMYHbIX | HACJIEACTBEHHBIX IPU3HAKOB IPU Pa3IUYHbIX | BEPOITHOCTH BO3HUKHOBEHUS
B3aUMO/JICHCTBUSAX T€HOB TUIAX B3aUMOJEHCTBUS I'€HOB, COCTABJICHUE | HACIEICTBEHHBIX IPU3HAKOB IpU
TeHOTUITNYECKUX CXEM CKPEIUBaHMS Pa3IMYHBIX THIAX B3aMMOJEHCTBUS
T€HOB, COCTaBJICHUE
TEHOTUITMYECKUX CXEM CKpEIIVBaHU
Tema 2.8 OnwuceiBatb 3akoHOMepHocTH | 1. Tecr 1. Bonipocs! 11 Tecta
Cuennennoe HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU 2. Pa3pabotka rioccapus 2. T'moccapuii, ¢ omnpeaeneHHbIM
HacJIEJOBaHHE Onpenensrs BEPOATHOCTH | 3.  PemieHme 3amad  Ha  ONpEAENEHUE | IEPEUYHEM TEPMUHOB
MIPU3HAKOB BO3HHUKHOBEHHUS HACJIEICTBEHHBIX | BEPOATHOCTH BO3HUMKHOBEHHUA | 3.  3ajgaun  HaA  ONpEJeNeHHe
IIPU3HAKOB npu CLICTUIEHHOM | HacJIEACTBEHHBIX IIPU3HAKOB IIPY | BEPOSATHOCTH BO3HUKHOBEHUS
HacJeI0BaHUHU CLEIUICHHOM HAacleZJOBAHUH, COCTaBJICHUE | HACIEICTBEHHBIX IPHU3HAKOB IPHU
TEHOTUITMYECKUX CXEM CKpELIVBaHUS CLIETUIEHHOM HacJIeI0OBaHUH,

COCTaBJICHUEC TCHOTUIIMYCCKUX CXEM
CKpCIIUBaHUA




Tema 2.9 OnuceiBath 3akoHoMmepHocTH | 1. Tecr 1. Bompocsl u1st Tecta

['eneruka mona | HacJIEICTBEHHOCTU U U3MEHUYUBOCTH 2. Pa3pabotka rioccapus 2. T'moccapuii, ¢ omnpeaeneHHbIM
Ornpenenarpb BO3MOXHOe | 3. Pemienne 3amay  Ha  ompenereHUE | IepeyHEM TEPMUHOB

BO3HUKHOBEHHE HACJIEICTBEHHBIX | BEPOSITHOCTH BO3HUKHOBEHHUA | 3.  3agaun  HaA  OIpeesieHue
MIPU3HAKOB HACJICJCTBEHHBIX MPHU3HAKOB, CIEIUICHHBIX C | BEPOSTHOCTH BO3HUKHOBEHHUS
MOJIOM, COCTABJICHHE TI'C€HOTUIIMYECKUX CXEM | HacCJIeICTBEHHBIX MPU3HAKOB,
CKpELIMBAHUS CHLEIUICHHBIX C TOJIOM, COCTAaBJICHUE
TeHOTUITUYECKUX CXEM CKpEIIMBAHU

Tema 2.10 OnuceiBaTh 3akoHOoMepHocTH | 1. Tect 1. Bonpocsl s Tecta
I'enetuka HACJIEACTBEHHOCTH U U3MEHYUBOCTH 2. Pa3pabotka rioccapus 2. TI'noccapuii, c onpeaeneHHbIM

YeloBeKa Onpenensrtob Bo3MOkHOe | 3. Pemienne 3amady Ha  ompezeNieHUe | epeuyHeM TEPMUHOB

BO3HUKHOBEHHUE HACJIEACTBEHHBIX | BEPOSITHOCTU BO3HMKHOBeHHUs | 3.  3amaum  HaA  OmpeecHue
MIPU3HAKOB HACJICICTBEHHBIX  MPHU3HAKOB,  HCMOJb3Ys | BEPOATHOCTH BO3HUKHOBEHUS
METO/Jbl TEHETHKHU 4YEJIOBEKa, COCTABJICHHE | HACIEACTBEHHBIX MIPU3HAKOB,
TeHOTUITMYECKUX CXEM CKPEIIUBAHUS UCTIOB3YS METO/IBI TeHETUKH
4. TloaroroBka YyCTHBIX COOOIIECHUW C | UEJIOBEKA, COCTaBJICHHE
Mpe3eHTaluen 0 HACJIE/ICTBEHHBIX | TECHOTUIIUYECKHUX CXEM CKPEIIUBAHUS
3a00J1€BaHUAX YEJIOBEKA 4. [IpezeHtanmst u  ycTHOE
COO0O0IIIeHNe, COTJIACHO MEePEUHI0 TeM

Tema 2.11 OnuceiBath 3akoHOMepHocTH | 1. Tect 1. Bonipocs! a5 Tecta
3aKOHOMEPHOCT | HACJIEICTBEHHOCTU U U3MEHYMBOCTH 2. Pemenme 3amau Ha onpeaesieHHe Tuma | 2. 3amayd Ha ONpeIeNieHWe THula
¥ u3MeH4YnBocTU | OnpenensaTh TUO  MyTalldd  TpH | MyTallud TIpU  Tepefaue HaCIeICTBEHHBIX | MyTallUH npu nepegaye
nepeade HacaeACTBEHHBIX MPU3HAKOB | MPU3HAKOB, COCTABJICHHE TE€HOTHUIUYECKUX | HACIIECTBEHHBIX MIPU3HAKOB,

CX€M CKpeLIMBaHus (110 rpyIaMm)

COCTaBJICHUE TE€HOTUIINYECKUX CXEM
CKpeIlrBaHus (110 rpyram)

Tema 2.12
Cenexkuus
OpraHu3MOB

OnwuceiBathb 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH
Onpenensrsb BO3MOYKHOE
BO3HUKHOBCHUE HaCJICACTBCHHBIX
IIPU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemenme 3amau Ha  oOIpeneleHue
BO3MOXXHOTI'O BO3HUKHOBCHUA
HACJIC/ICTBEHHBIX MPU3HAKOB [0 CEJEKIINH,
COCTaBJICHHUEC T'€HOTHUIIMYECCKUX CXEM

1. Bonipocs! 11 Tecta
2. T'moccapuéi ¢ omnpeneneHHbIM
NIEPEYHEM TEPMHUHOB

3. 3amaun Ha onpeaeseHue
BO3MOKHOT'O BO3HUKHOBEHUS
HAaACJICACTBECHHBIX HpI/IBHaKOB 10




CKpPEIIMBAHUS

CEJIEKIIHH,
TCHOTHITUYECKUX CXEM CKpCIIMBAHHS

COCTaBJICHUC

Pa3zpgen 3

Teopus 3BoIOHUMN

Pe3yabTaT 00y4yeHus

AprymMeHTHpoBaTh HEOOXOJMMOCTb COXPAHEHHs MHOrooOpasusi OpPraHu3MOB C LEJBIO
OTHOILIECHMS K OKPY’KaloLIel cpezie

OEepEKHOTO

OuenoyHoe MeponpusTHe
pyOexHoro (remaTnuyeckoro) | KontponbHas padota “TeopeTnueckrie acrieKThl SBOJIIOIUY KU3HHU Ha 3emie”
KOHTPOJIA
PesynbraTrel  00yueHnss 1o | OueHOYHOe MEPONPHATHHA TEKYIIEro
Tema ¥ y ! ponp yu OueHoyHble cpeacTBa
TeMaM KOHTPOJIA
Tema 3.1 XapakTepru3oBaTh NpeANnoChUIKU | 1. DpoHTaNbHBINA OMIPOC 1. [TIlepedyenr BOIPOCOB K
Hcropus " JBUKYIIHE cuiel | 2. Pa3paboTka  JIeHTBl ~ BpEMEHHU | (POHTAIBHOMY OIPOCY
SBOJIIOLIHOHHOTO BO3HUKHOBEHHUSI MHOIro0o0pa3us | pa3BUTHSI SBOIIOIIMOHHOTO YUEHHUS 2. Jlenta BpeMeHU pa3BUTHUS
y4eHus BUJIOB SBOJIIOLIUOHHOTO YYEHUs
Tema 3.2 XapakTepru3oBaTh NPEANOCHUIKA | 1. @pOHTANBHBIN ONPOC 1. Ilepeyep BONpPOCOB K
Muxkpo3Boironus " JBUKYIIHE cuisbl | 2. CocTaBieHHe I1occapus (bpoHTaTBHOMY OIIPOCY
BO3HHUKHOBEHHS MHOIr0o00pasus 2. I'moccapuii ¢ onpeneneHHbIM
BUJIOB [IEPEYHEM TEPMUHOB
Tema 3.3 XapakTepu3oBarh npeanocbuiku | 1. OnennBaemas 1UCKyccus 1. TIlepeueHp BOHmpPOCOB K
MakposBonronus u JBUXKYILHE cuibl | 2. Pa3paboTka rioccapus TEpMHUHOB OLICHUBAEMOM JAUCKYCCUHU
BO3HUKHOBEHHUSI MHOT000pa3us 2. I'moccapuii ¢ OnpeneacHHbIM
BU/JIOB MepeyHEM TEPMUHOB
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Tema 34
Bo3HukHOBeHUE
u pa3BuTHE

JKA3HU Ha 3emie

XapakTepru3oBaTh MPEANOCHUIKU
u JBUXKYIIHE CHJIBI
BO3HUKHOBEHUSI MHOI000pa3usi
BU/JIOB

1. ®poHTaNBHBIN 0IIPOC
2. IloarotoBka ©  MpeICTaBICHUE
YCTHOTO COOOIIEHUS U JICHTBI BPEMEHU
BO3HUKHOBEHHUSI U PA3BUTHS KUBOTHOTO
U PacTUTEIbHOTO MHUpa

1. TIlepeuenp BONpPOCOB K
(bpoHTaIBHOMY OIIPOCY

2. Jlenra BpEMEHU
BO3HUKHOBEHUS M  pa3BUTHS
JKUBOTHOI'O U PACTUTENBHOIO
MHpa ¥ YCTHOE COOOLIEHHE

Tema 3.5 XapakTepu3oBaTh Npeanochuiku | 1. DpoHTanbHbINA ONPOC 1. [TIlepedyenr BOIpPOCOB K
[Ipoucxoxaenue u JBIDKYIIHE cuiel | 2. Pa3paboTka JIeHT BpeMEeHM W | (pOHTAIBHOMY OIPOCY
YeloBeKa — BO3HUKHOBEHHUS MHOTr000pa3us | MEHTaJbHBIX KapT Ha BHIOOD: 2. Jlewta BpemMeHH = WU
AHTPOIIOT€HES BHJIOB “OBOIIOLUS COBPEMEHHOI'O YeJOBeKa”, | MEHTaIbHAsI KapTa Ha BHIOOD U3

“Bpemsi 1 MyTH paccelleHUs YeJIOBEeKa | MepeuHs

110 mIaHere”, “Bnusgnaue

reorpaduyeckoit Cpensl Ha

MOpP(OTIOTHIO u ¢buznonorNIo

yenoBeka”, “YenmoBeueckue  pachel’,

00cyxIeHrEe
Paznen 4 IKoJ0rus

PesyabraTt 00yuenuns

ApryMeHTHpOBaTh HEOOXOJMMOCTh COXpPAaHEHHS MHOTOoOpa3usi OpPraHW3MOB C ILENbI0 OEepeKHOro
OTHONIEHUA K OKPYKAIOIIEH cpelie

OuenoyHoe MeponpusTHe
pyOexHoro (remaTnueckoro) | KontponbHas pabota “TeopeTrndeckue aceKThl SKOJIOTHH
KOHTPOJIA
OneHoyHoe  MeponpusTHs  TeKylIero
Tema Pe3yabTaTsl 00yuyeHus1 1o TeMaM K(:[HTPOJIH ponp ym OueHovHbIe cpeacTBa
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Tema 4.1 | OnuceiBaTh CBA3b mexay | Tect mo skomorndyeckuM ¢aktopam U cpeaam | Bonpocs! st tecra
DKOJOrH4ecKue OpraHM3MOM U  CpeIOW  €ro | )KU3HU OPraHU3MOB
(bakTopel M cpeapl | OOUTaHUS
KU3ZHU
Tema 4.2 | OnuceiBaTh CBSI3b Mexay | 1. CocraBieHue cxem KpyroBoporta BemiecTB, | 1. CxeMbl KpyroBopoTa BEIIECTB,
[omynsius, OpPraHM3MOM M CpPEIOMl  €ro | UCHOJIb3ys MaTepuasbl JEKIIUU UCIIOJIb3YsI MaTepUaIIbl JICKIIUU
coo0111ecTBa, oOuTaHus 2. Pemenue mNpakTUKO-OPHUEHTUPOBAHHBIX | 2. [IpakTHKO-OpHEHTHPOBAHHbIE
SKOCHUCTEMBI VYcraHaBiuBaTh CBSI3b CTPYKTYPHI U | pACUETHBIX 3aJJaHUM M0 IEPEHOCY BEILIECTBA U | paCUETHBIE 3a/laHUsl 10 TIEPEHOCY
CBOICTB 9KOCHUCTEM SHEPrUM B OKOCHUCTEMAaX C COCTABJICHME | BEIIECTBA U DHEPIHH B SKOCUCTEMAxX
TpouUecKUX merneld U mupamMu OMOMACCHl U | C COCTaBJICHHE TPOMHUUSCKUX IeTen
SHEPTUU U paMu]] OMoMacchl ¥ SHEPTUU
Tema 4.3 | OnuceIBaTh CBSI3b Mexnay | 1. OuennBaemMasi TucKyccus 1. Ilepeuenn BOIIPOCOB K
buocdepa - | opranumdmMom U cpemoit  ero | 2. Tect OLICHUBAEMOM TUCKYCCUU
riob6anpHas oOuTaHus 3. PemeHue nOpPaKTHKO-OPUEHTHUPOBAHHBIX | 2. Bompock! amns Tecta
9KOJIOTUYECKast YcraHaBnmMBaTh  CBA3b  MEXJY | paCUCTHBIX 33Ja4 Ha OINpeAeiicHUE IUIOmaan | 3. [IpakTUKO-OpUEHTUPOBAHHBIC
cucTema CTpYKTypamu 6uocgepsl HACaXKJICHUN /Il CHW)KCHMSI KOHIIGHTPALMU | pacUeTHHIE 3aJ]aud Ha OMpe/elieHue
VIJIEKUCIOro raza B arMmocdepe CBOEro | IUomaau HaCaXJIeHUMN TUTST
pErruoHa MpoKUBaHUS CHUKEHUS KOHIICHTPALIUH
JIJIEKUCIOro raza B arMmocdepe
CBOEr0 PEruoHa MPOKUBAHUS
Tema 4.4 Bnusaue | OnuceiBaTh rJ100anbHBIE u | 1. Tect 1. Bomipocsr st Tecta
AHTPOIIOT€HHBIX pErMOHAIIbHbIE sKojoruyeckue | 2. PemieHne MpakTUKO-OPUEHTUPOBAHHBIX | 2. [IpakTUKO-OpUEHTUPOBAHHBIE
(dhaxkTopoB Ha | IpoOJIeMbI u MyTH WX | pacCUeTHBIX  3aJaHUN 10  COXPAHEHHUIO | paCUETHBIC 3aJIaHUsI IO COXPAHECHUIO
ouochepy MUHHUMM3ALUN MPUPOJHBIX  PECYpCOB  CBOEr0  PErhoHa | MPUPOIHBIX pecypcoB CBOEro
[IpennaraTe crocoObl JAEHCTBUS TIO | MPOKUBAHUS peruoHa mpoXKUBaHUS
Oe30macHoOMy MOBE/ICHUIO u

CHMXXCHUIO BJIIMAHUSA YCJIIOBEKA Ha
IPUPOAHYIO CPEIY
BeibupaTh Mepbl UIsl COXpaHEHUs
61opazHooOpaszus
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Tema 4.5 Bnusuaue
COLIUAJIbHO-
IKOJIOTHYECKUX
(dhakTOpOB Ha
3JI0pOBbE YETIOBEKA

WNHuTepnpeTupoBath pe3ynbTaThl
IPOBEIEHHOI0 OHO3KOJIOTNYECKOTI0
DKCIIEPUMEHTA C HCIOJIb30BaHUEM
KOJIMYECTBEHHBIX METOOB

1. OuenuBaemas 1ucKyccus

2. BpInonHeHus NPakTUYECKUX 3a/IaHUM:
“Onpenenenue CYTOYHOTO pauroHa
MMUTaHUS,

“Co3aHue WHAMBUAYAJIBHON MaMATKH IO
OpraHM3alil  paloOHAIbHONW  (PU3NYECKOU
AKTUBHOCTH

3. BeimosHeHue abopatopHOil pabOTHI Ha

BBIOOD:
"YMcTBEHHAs pabOTOCTIOCOOHOCTH",
"Bnusinue  abuormyeckux  (akTopoB  Ha

4esioBeKa (HU3KKE U BBICOKHE TeMIepaTypsl)"”

1. Ilepeuyenn BOIIPOCOB
OILICHUBACMOMH JTUCKYCCUU

2. 3a1aHus IPAKTUIECKUX PabOT
3. Oruer no nabopaTropHoii padboTe

K

Pasznen 5

BbuoJjorus B :XKU3HHA

PesynabraTt 00yuenus

AHaJII/I3I/IpOBaTI> OTUYCCKUEC AaCIICKTHI
TeHETHYECKUX TEXHOIOTHUH

COBPEMEHHBIX HCCJEJIOBaHUN B 00JacTM OWOTEXHOJOTUU U

OuenoyHoe MeponpusTHe
pyOexHoro (TeMaTH4YeCKOro)
KOHTPOJIs

[IpencraBienue pe3yabTaTOB PEIICHUS KeMCOB (BBICTYILICHUE C MTPE3EHTAINEH )
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OuenouHoe MepOonpUsTUS TeKylIero

Tema Pe3yabTaThl 00yueHuUs1 1o TeMaM OueHovHbIE CpeaCTBA
KOHTPOJIA
Tema 5.1 | AHanu3upoBaTh  J3TUYECKUE  AaCMEKTHI | BrimoiHeHne kelica Ha aHaM3 WHPOpPMAIWK O | 3aJaHue Keiica
buoTtexHonoruu B | COBpEMEHHBIX HCCIIEIOBAaHUI B 00JIACTH | HAYYHBIX JOCTHKEHUSIX B obnactu
AKU3ZHHU KaXKI0T0 OMOTEXHOJIOTUU u TFCHETUYECKUX | FEHETUYECKUX TEXHOJIOTHH, KJIETOYHOMU
TEXHOJIOTHI WHXCHEPUH, MUILEBbIX OMOTEXHOIOTH
Tema 5.2.1 | AHanu3upoBaTh  ITHYECKHME  AacMeKTHl |BhIMOTHEHNWE Kelica Ha aHanW3 WHQOpMAIMK o| 3amaHue Keica
buorexHonoruu B | COBpEMEHHBIX HCCIECIOBAaHUM B OONACTH |pa3BUTUM OHOTEXHOJOTMA B MEOUIMHE W
MEJIULIUHE U | OMOTEXHOJIOTUU u reHeTuyeckux |apmarmm
dapmanuu TEXHOJIOTHH
Tema 5.2.2 AHanu3upoBaTh  JITUYECKHME  acleKThl |BeimonHeHue keiica Ha aHanu3 uHdopmanuu o| 3agaHue Keica
buoTtexHONMOTHH ¥ | COBPEMEHHBIX HCCIICOBAaHUI B OOJIACTH |pa3BUTUH OHOTEXHOJIOTHHA C WCIIOIH30BAaHHEM
KUBOTHBIE OMOTEXHOJIOTHH u TF€HETUYECKUX |)KUBOTHBIX, MPUMEHEHUE MIPOJIYKTOB
TEXHOJIOT U OMOTEXHOJIOTHH B )KM3HU YEJIOBEKa
Tema 5.2.3 AHamM3UpoOBaTh ~ JTUYECKHE  acleKkThl | BeimonHeHue keiica Ha aHanu3 nHopManuu o | 3agaHue Keiica
buoTtexHonoruu u | COBpeMEHHBIX HCCIEIOBaHUI B OOJACTH | pa3BUTUU OMOTEXHOJIOTHH C HCIOJIB30BAaHUEM
pacTeHus OMOTEXHOJIOTUU u TeHETUYECKUX | paCTEHUH
TEXHOJIOTUI
Tema 5.2.4 AHamM3UpoOBaTh ~ JTUYECKHE  acleKkThl | BeimonHeHue keiica Ha aHanu3 nH@opManuu o | 3agaHue Keiica
buoTtexHonoruu B | COBpEMEHHBIX HCCIEIOBAaHUI B O0OJACTH | Pa3BUTUH MPOMBIILIEHHOW OMOTEXHOIOTUI
MPOMBIIIICHHOCT | OMOTEXHOJIOTUU u TeHETUYECKUX
u TEXHOJIOTUI
Tema 5.2.5 AHanu3upoBaTh ~ JITUYECKHME  acIleKThl | BrimonHeHue kelica Ha aHanu3 nHdopmanuu o0 | 3aganue Keiica
ComuansHo- COBPEMEHHBIX HCCIICIOBAHUNM B OO0JIACTH | ’TUYECKUX ACTIEKTax Pa3BUTUS OMOTEXHOJIOTUI
ATUYECKUE OMOTEXHOJIOTHH u TeHETUYECKUX
aCTIEKThI TEXHOJIOTHI
OMOTEXHOIOTHIA
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Pasnen 6

buoskogornyeckue uccjaeIoBaHus

PesyabraT 00yuenus

BrIsSBaATE MNPUIUHHO-CJIICACTBCHHBIC CBA3HU MCKAY OMOJIOTUYECKUMH O6’beKTaMI/I, nponeccaMu 1 SIBJICHUSAMU
IIyTEM I/ICCJ'IGI[OBaHI/Iﬁ Ha JKHUBBIX 00BEKTaX

OueHouHoe MeponpusiTue
[IpencraBienne pe3yabTaTOB BBINOJIHEHUS Y4e€OHO-MCCIIEOBATENBCKUX MPOEKTOB (BBICTYIUIEHHE C
pyoe:kHOro (TeMaTH4€eCcKOoro) IpeserTamHeH)
KOHTPOJIA
Tema Pe3yabTaTsl 00yuyeHus1 1o TeMaM Ouenounoe  MepONpHSTHS  TeKkyluIero OueHovHbIe cpeaAcTBa
KOHTPOJIA
Tema 6.1 | OnuceiBaTh MeTo/bl | BeimonHenue nabopaTopHbIX padboT Ha BeIOOp | OTYET O BBHINOJHEHHH y4eOHO-
OcHoBHbIE OMOIKOJIOIrMUECKUX UCCIeA0BaHNN B MUHUTPYIIIAX: HCCIIEN0BATENBCKOTO MPOEKTA
METO/bI [InanupoBaTh ouoskonoruyeckuit | 1. BrnusHue TemmepaTtypel Ha pocTa H
OMOPKOJIOTUYECKU | SKCIIEPUMEHT (bU3HONIOTMYECKYI0 AKTUBHOCTH JPOKKEBBIX
X UCCJIeIOBAaHUM KJIETOK
2. BnusHue yrneBomoB Ha pocTta WU
(U3NOIOTHYECKYI0O AaKTUBHOCTb JPOXKKEBBIX
KJIETOK
3. CoueTaHHOE BIIMSHHUE TEMIIEPATypbl U
VIJEBOJOB Ha pocTa U (PU3HOJIOTHYECKYIO
AKTUBHOCTb JIPOMKIKEBBIX KIIETOK
Tema 6.2 | IIpoBoauth Ouoskonornyeckuii |Beimonnenue yueOHO-HCCIIeI0BaTeNbckoro| OT4eT O  BBIOJHEHUH — y4eOHO-
broskomornuecku | S3KCepUMEHT MPOEKTa Ha BHIOOP: HCCIIEA0BATENBCKOTO MPOEKTA
1 DKCIIEpUMEHT IInanupoBaTh 6uoskonornyeckuii | 1. Onenka kagecTBa aTMOC(PEepHOTro Bo3ayxa
3KCTIEPUMEHT 2.  Onenka KayecTBa TIOYB  METOJOM
HNHuTepnpeTupoBath pe3ynbTaThl |(HPUTOTECTUPOBAHUS
npoBeJeHHOro  Ouoskosnornyeckoro (3. OrleHka KadecTBa BOJ IMOBEPXHOCTHBIX
HKCIEPUMEHTAa C HCIHOJIb30BAHUEM |BOJOEMOB IO OPraHOJENTHUYECKHUM U (U3UKO-

15




KOJINYCCTBCHHBIX METOI0B

XUMHUYECKUM CBOMCTBAM

4. Bnusinue [TAB Ha pocT W pa3BuUTHE CEMSH
BBICIIMX PAaCTCHUM

5. BnusHMe coseBOro 3arps3HeHUs Ha pOCT U
pPa3BUTHE CEMSIH BBICIINX PACTECHUU
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2. Ouenounble cpeactsa no gucuuminne OYIL.13 buonxorus

OneHoyHbIe MEPONIPUSITHS TEKYILIETO KOHTPOJIS (THUIIBI):
3ajanusi, HANpPaBJIeHHble HA CHUCTEMATH3ALMI0 M 00001eHHE TeopeTHYecKOM
uHopmanum:
- 3aroJHeHre TabIuIy
- pa3paboTKa JICHThI BpeMEHU
- pazpaboTKa riaoccapus
- pa3paboTka MEHTAILHOUN KapThl

3agaHus, HAaNpaBJeHHbIe HA (OPMUPOBAHUE U MPOBEPKY 3HAHUIA:
- TECT
- OIICHUBAaEMas JTUCKYCCHS
- (bpOoHTAIBHBIN OIIPOC
- 00cCyXIeHHE 10 BOIIPOCaM JIEKIIUH (BCTpedaeTcs y HacC TOJIbKO 1 paz)
- yCTHBIE COOOIICHUS C MPE3CHTAIIUCH

3anaHusi, HapaBJieHHbIe HA (JOPMUPOBaAHUE MPAKTHYECKHX YMEHHUI H HABBIKOB
- nabopaTopHas pabota

peuieHue 3aaay

- IPaKTUKO-OPUEHTUPOBAHHBIC PACYETHHIC 3a1aHUS

- Keic Ha aHau3 HH(OpMALUH

- y4eOHO-HUCCIIe0BATELCKUN TIPOCKT

2.1. OueHo4YHbIE CPeACTBA TEKYIIEro KOHTPOJIsS Mo AucuuiinHe «buosornsy»
Texyiuit KOHTPOJIb PE3yNBTATOB O0YyUEHUS MOYKHO OCYIIECTBIISITh PA3TUYHBIMU METOJAMH U
C IMOMOIIBIO paSHI/I‘IHI)IX OIICHOYHBIX CpG}ICTB. HO JOTUCHUITIIINHEC ((EI/IOJ'IOFI/I?[» B Ka4eCTBEC
CPEICTB TEKYIIEro KOHTPONA MPUMEHSIOTCS 3alaHus B TECTOBOM (opme; TaOIUIIb;
BH3YaJIM3aIisl TEOPETUICCKOro MaTeprasa B (hopMare JICHThI BPEMEHH U MEHTAIBHBIX KapT;
pelieHre KeicoB U Apyrue olleHOYHbIe MaTepuaibl. Huxke mpuBenemM mpuMepbl HEKOTOPBIX
N3 HUX.

2.1.1. 3ananusi, HanpaBjJeHHble HAa CHCTEeMATH3allUI0 W 0000lIeHHe

TeopeTHYecKoil HH(poOpMaALHHU

1. 3anmoJiHeHHe TA0JIHIIbI
Ha3BaHnue Tembl buonorus kak Hayka
PesyabTar 00yueHus OnuceIBaTh METO/IbI HUCCIIEI0OBAHNA Ha
o TeMe MOJIEKYJIIPHOM U KJIETOUHOM YpOBHE
O0nue KOMeTeHI MK OK 02

®opMyJIMpOBKA 3aJaHUs: 3aloyJHUTE Tabnmuny “Bkian y4yeHbIX B pa3BUTHE
O6uosioruu”, yKa3aB yueHOro, BPEMEHHOM mepuoJi paboThl HajJ OTKPHITHEM U JTalTe KPaTKylo
XapaKTePUCTHKY OTKPBITHS, HCIIONb3Yysd MaTepuan JeKUud, ydeOHUKa, MHbIe HCTOYHHKHU
uHpopMaluu.

Tabnuua — Bkiax yueHbIX B pa3BUTHE OMOJIOTUH

17



Yyen Bpemennoi Kparkast xapakrepucTaka paboThl y4eHOTO
BbIN (S04 (O

Kputepuu onieHuBanus 3a1aHus:

“5” - Tabyuiia BBIIIOJIHEHA B TIOJIHOM 00BbEME

“4” - B xoze 3aloJHEHUs TaOJWIBI MaTepuajd OTPAKEH HE TOJHOCTBIO, UMEIOTCS
HE3HAYUTEJIbHbIE HETOUHOCTH, HEI0YEThI

“3” - B X0/€ 3alOJHEHUs TaOJWIBI MaTepuajl OTPAKEH HE TOJHOCTHIO, UMEIOTCS
3HAQUYUTEJIbHbIE HETOUHOCTH, HEJ0UYETHI

“2” - Tabnuua otpaxaet MeHee 50% maTepuana Uil He BBIIOTHEHA

2. Pa3paboTka jJ1eHTbI BpeMeHH

Ha3Banue Tembl OHTOreHes )KMBOTHBIX U YEJIOBEKa

PesyibTar 00yueHus OnucelBaTh CTaJuU OHTOI€HE3a JKUBOTHBIX U
1o TemMe YeJoBeKa

O01ue KOMIeTeHIUH OK 02, OK 04

@opmMyJMpOBKAa 3aJaHUs: CO3/aliTe JIEHTY BPEMEHHU, OTPAKAIONIIYIO HTalbl
OHTOT€HEe3a OTIEIBHOW TPYMNIBI >KMBOTHBIX WJIM YEJIOBEKa C KPAaTKOM XapaKTEPHUCTHUKOM.
Haspanust craguii TOMKHBI OBITH PACIONOKEHBI B XPOHOJIOTHYECKOM TOPSIKE, OCHAIICHBI
KpaTKUM OINKUCAaHUEM OCHOBHBIX U3MEHEHUM, TPUIIOKEHBI PUCYHKH. 3alaHUE BBHIMOJIHSICTCS B
MaJlbIX Tpynnax (3-4 denoBeka)

3. Pa3pa6oTka MeHTaIbHOM KAPThI

Ha3Banue Tembl CrpoeHnue opranuzma

PesyabTar 00yueHust OnnceiBaTh CTPOCHHE W B3aUMOCBS3b YacTEH
1o TemMe MHOT'OKJIETOYHOTO OpraHu3Ma

OO01ue KOMIEeTeHIMH OK 02, OK 04

@opMyJIMPOBKA 3a/laHMsI: COCTAaBbTE MEHTAIbHBIC KapThl IO KiIacCH(DHUKAIMH
TKaHeW, OpraHoOB U CHUCTEM OpPraHoB. B kapTe oTpa3uTe O0COOEHHOCTH CTPOCHHS, (YHKITUI
00bekTOB. BBl MOXeTe 00BeAUHATH OOBEKTHI MO BBHIMOJHAEMONW (YHKIIUHA WM TI0 CHCTEME
OpraHoB.

[Ipu BBIMOMHEHWN CTYIEHTHI PACIPEACIAIOTCS Ha MaJible TPYMIbI (Mo 2-3 YeoBeKa).
3amanue sBIsSeTCS TPO(ECCHOHATBLHO-OPUEHTUPOBAHHBIM. CTyneHThl, oOydaronuecs
po¢eCCUm/CrenMaIbHOCTH CBS3aHHOM ¢ 00bekTOM mM3yueHus ‘“‘Pactenus” pa3pabarbiBaiOT
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MEHTQJIbHYIO0 KapTy MO CTPOEHHUIO OpPraHu3Ma pacTeHHH (IrpyHmbl MOXHO pa3aeiauTb IO
OTJIeNIaM PACTEHU: MOXOBHJHBIC, IUIAYHOBHJHBIC, XBOIIEBUIHBIC, MMAIOPOTHUKOBUIHLIC,
roJIOCEMEHHBIE, TIOKphIToceMeHHbIe). CTyneHThl, oOyuatomuecs: npodeccun/CnenuanbHOCTH
CBSA3aHHON ¢ 00BekTOM wm3yudeHus ‘“JKuBOTHBIE” pa3padaThIBAlOT MEHTAJIBHYIO KapTy IO
CTPOCHHUIO OpraHu3Ma >XHUBOTHBIX (TPYHIbl MOXHO pa3leNuTh [0 TUIAM UM KJaccam
KUBOTHBIX. THIIBI: KAIIEYHOMOJIOCTHBIE, IIJIOCKHE YE€PBU, KPYIJIbIe YePBU, KOJIbYATHIC YEPBH,
MOJUTIOCKH, 4YJeHHcToHorue. Kiaccel: XpsieBble pbIObI, Jonacrenepsie pbiObl, ampuoum,

IMPECMBIKAIOIIHECH,

IITUIE,

MJICKOITUTAIOIIINE).

CTyneHTsl,

oOyyJaroruecs

npodeccun/CnenuaIbHOCTH CBSI3aHHOM ¢ 00bekToM u3yueHus ‘“YUenmoBek™ pa3zpabaThIBalOT
MEHTAJIBHYIO KapTy MO CTPOCHHUIO OPraHu3Ma YesIOBEKa.
IIpu pazpaboTke peKOMEHyEM HCII0Jb30BaTh HHCTPYMEHTBI:
https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro MHCTPYMEHTA Ul CO3JaHUs MEHTAIbHBIX KapT.
[Ipumep yacTh MEHTAIILHOM KapThI:

CepaeyHO-COCyancTas cucrema

HenysOUHO-KULLIEYHBIN TPaKT

Kpurepuu ornieHuBaHMsI MEHTAJIbHOW KapThI:
«5» - 8-9 6annoB; «4» - 7 6ama0B; «3» - 5 6a0B

nyuLesoq

3 0amna 2 danna 1 6ana

Conepxanue Nudopmarnus Nudopmanus Nudopmanus

IIpeIcTaBIcHA B | IPEJCTABIICHA, HO | IpEJICTaBJICHA
MIOJIHOM 00beMe MMEIOTCS HETOYHOCTU | YaCTHUYHO
I'padguyeckoe MHorocrynen MHorocrynesn [Ipocrou
odopMileHHE KAPTHI | yaTas KapTa C | yarag Kaprta «I1ay4oK»
no0aBIeHUEM
KapTHHOK, 3HAKOB.
Hcnons3oBanue
pa3sHbIX LIBETOB Ha
oTpeeIeHHbIX
BETBSIX.

Jlekcuko- Kapta HE Kapra HE Kapra
rpaMMaTH4YecKoe COJICPKHUT OUIMOOK U | COIEPKUT IpyOBIX | COAEPKHUT TaK MHOIO
opopmiieHHE OIEeYaToK IrpaMMaTHYECKUX rpyObIX

OIIMOO0K WIH | TPaMMaTHYECKUX
OMeyaToK, KOTOpbIE | OMMOOK M OIEYaToK,
ObI OTBJIEKAJIM | YTO €€ COJEep)KaHue
BHUMaHUE 4YHUTATeNs | TPYIHO

OT COZIEP KAHUS BOCIIPUHHUMAETCS
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4. Pa3zpadoTtka rioccapus

Ha3Banue TeMbl OCHOBHBIE TTOHSATHUSA T'€HETUKHU

PesyibTaT 00y4eHHA OnuceiBaTh 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH
o TeMe ¥ U3MEHYUBOCTHU

O0ue KoMIeTeH M OK 02

@opmMyJMpPOBKAa 3a[aHUSI: COCTaBbTE TJIOCCAPUI C ONpENENECHUSMH [0 TeMe
”OCHOBHBIE HOHATHS F€HETUKA” , UCIIOIb3Ys MaTEpUabl JIEKIINNA, VYeOHUKI, CIIOBapH.
b 9 9 p

IIpumepHbIii nepeveHb TEPMHMHOB:
AnbTepHaTUBHBIE IPU3HAKU
AnnenpHbIC Te€HBI
HeannennHBIC T€HBI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHBbIN npu3HaK
['oMO3UTOTHBII OpraHnu3M
I'eTepo3uroTHeIi Opranusm
I'enotun

denoTHI

JluruGpuHoe CKperBaHe
Yucras TUHAS

I'ubpun

HacnengcrBeHHOCTH
M3MeHYnBOCTh
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2.1.2. 3apanus, HanpaBJIeHHbIe HAa (JOPMUPOBaHHE WM NIPOBEPKY 3HAHUI

1. DpoHTAIBHBII OMPOC

HazBanue Tembl HcTopus 3BOIIOIMOHHOIO YYEHHUS

Pesynbrar  00ydeHus XapakTepu3oBaTb MNPEIIOCBUIKM U JIBUXKYILUE
1o TemMe CHJIbl BOBHUKHOBEHHUSI MHOT000pa3us BUIOB

O0ue KOMIeTeH M OK 02, OK 04

IIpumepHBbIii IepeYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY

1. KakoBbl cuibHBIE U ClIa0ble CTOPOHBI CHCTEMBI OPTaHMYECKOr0 MHpa
K. JIunnes?

2. Chopmynupyiite OCHOBHBIE MTOJIOKEHUS 3BONMIOIMOHHOI Teopun XK. b.
Jlamapka.

3. [Tepeuncnure NpeanoChIKM BOSHUKHOBEHHUS JapBUHU3MA

4, [lepeunciure OCHOBHBIE TMOJOXEHUS  CHUHTETHYECKOW  TEOpPUU
SBOJIIOLUU

Kpurepuu onieHuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET AOCTATOYHO IOJIHBIH, HO €CTh HETOUYHOCTHU
«3» - OTBET KpaTKUH WIH ¢ TPyOBIMH OIIMOKaMHU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. IloaroTOBKAa YCTHBIX COOOIICHHUH C MPe3eHTAlHEeH

Ha3Banune TeMbI ['eneTuka genoBeka

OnuceiBaTh 3aKOHOMEPHOCTH HAcl€ACTBEHHOCTH
Pesynbrar  00y4eHusi| U U3BMEHYUBOCTH

o Teme Omnpenensts BO3MOXKHOE BO3HUKHOBEHHE

HACJIEICTBEHHBIX IPU3HAKOB

O01mue KOMIeTeHIHH OK 01, OK 02

@opMy/IMpPOBKa 3aJaHMA: TOATOTOBHTE YCTHOE COOOIIEHHE M TMpe3eHTaluio 00
OJTHOM HACJIeJICTBEHHOM 3a0o0JieBaHMM W3 TepedHs. Pabora BeIMONHsETCS B mapax. B
CTPYKTYp€ COOOIIEHHUs U MPEe3eHTAUN HEOOXOAUMO OTPA3UTh:

1. HazBanue 3a6oneBanus
2. Tunusanus 3a001€BaHUs
a. A) reHOMHOE / TeHHOE / TOJIUTEHHOE / XPOMOCOMHOE
b. b) ayrocomMHO-ZOMUHAHTHOE / ayTOCOMHO-pelecCuBHOE /
CIICTITICHHOE C TI0JIOM
3. CyurHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
4, Knuandeckue nposiBiieHnst 3a00J1€BaHMS
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S. YacroTa BCTpEe4aeMOCTH

6. Jlnarnoctuka
1. Wctounuku napopmanuu.
IpumepHbIi nepeveHb HacJIeCTBEHHBIX 3a00;1eBaHMIt YyeJ0BeKa
1. Cungpom DnBapica,
OHresnpMaHa 8. Cungpom
2. MykoBHCIIHI03 «KOIIAYbero KpUKa»
3. Cunpgpom ITupcona 9. CepnoBHIHOKIIETOY
4, Cungpowm JlayHa, Hasi aHEMHUsI
5. Cungpom 10. Heiipohubpomaros
Kuaitadensrepa, 11. JlanbTOHU3M
6. Cunnpom 12. I'emodummst
[IIepemeBckoro-TepHepa, 13. DEHUIKETOHYpHUS
7. Cunnpom
Yek-JIUCT /15 OLEHKHU NMpPe3eHTalnu
OneHuTe NPEe3eHTAIHIO M0 CIETYIOIIUM KPUTEPUSIM:
DneMEeHTBI CoJiepKaHus Ha Otcyr
au4ue CTBUE

TuTynbHbIN claiig

HasBanue 3a0oneBaHus

Csenenus 00 aBTOpax

JlaHa moytHast TUTIA3AIs 3a00JIeBaHUS

ITokazana CYIITHOCTb MyTallun

Onucanpl KIMHUYECKHE TPOSBICHUS
3a00JIeBaHUs

VYka3zaHa 4aCcTOTa BCTPEYAEMOCTh

Onucada IMarHoCTHUKa

Yka3zaHbl ICTOYHUKU UHPOPMALIUU

CoOmronenne €IUHOTO CTHIIA
pe3eHTAIUN

Martepuan ObUT HHTEpECEH
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Martepuan ObuI 110JIE3EH

HIkana nepeBoaa 6a/1J10B B 0TMETKY

12-11 GamoB - «5»

10 - 8 6ayoB - «4»

7-6 6amioB -«3»

Menee 6 6aI0B I OTCYTCTBHE PaOOTHI - «2»

JlonoJIHUTe/IbHBIE CBe/IEHUs IJIs1 ITPenoaBaTeJis.

B nensax nzbdexxaHue MOBTOPEHUS TEM MPE3EHTALMM, MPENo1aBaTeN0 PEKOMEH1yeTC s
pacrpeieIuTh KOHKPETHbIE TeMbl CPEAM IPYIII yJaluXcs.

3. OuennBaemasi IUCKYCCHS

Ha3zBanue TeMbl EI/IOC(bepa - TyI00aJIbHAs DKOJIOTMYECKas CHCTEMA

OrnuceIBaTh CBSI3b MEXKIY OPraHU3MOM M Cpeloin
Pe3yabTaT  00y4yeHmHsi| €ro oOMTaHUS

1o TeMe VYcraHaBnuBaTh  CBA3b  MEXAY CTPYKTypaMH
ouochepsl
O01ue KOMIeTeHIUH OK 01, OK 02, OK 07

IIpuMepHBI NepeYeHb BONPOCOB K OLIEHUBAEMOM JUCKYCCHH

1. I'moGanbHOE MoTemeHne: MU} win pearbHOCTh? YTO BaM U3BECTHO O
naHHoM siBneHuM? Kakue (akThl CyliecTBOBaHMS WM OTCYTCTBHUSL TJI0OAJIBHOTO
MOTETIEHUS BaM U3BECTHBI?

2. OO0bscHuTe, Kakue (HaKTOpbl OrPaHUYUBAIOT PACIIPOCTPAHEHUE KUZHU
B atMocdepe, nutocdepe, ruapochepe.

3. Kak MOXHO oOxapakTepu3oBaTh MCTOPUYECKHE W3MEHEHHUS pOJU
yenoBeka B 6nocepe?

4. B uém coctouT neHHocTh 0XpaHbl OnopazHooOpa3us? YTo NpuBOIUT K
COKpaIlleHHI0 OMoJoruyeckoro paznoodpasus? Ilouemy Juis dyenoBedecTBa BaKHO He
JOMYCTUTh 00eTHeHHs OnopazHoobpasusi?

Kpurepun onenuBanus:

«5» — AKTHUBHOE ydacThe B JAUCKYCCHUHU. BbICKa3bIBaHHME COOTBETCTBYET 3aJJaHHOMN
TeMe, XapaKTEPHU3YeTCs BBICOKOM HH(POPMATUBHOCTHIO M OPUTHMHAIBHOCTHIO, apTyYMEHTHI
MOJIKPETIJICHBl YOS IUTETbHBIMU TPHUMEPAMHU.

«4» - JlocTaTOYHO AaKTMBHOE y4dacTHE B JUCKycCUU. JlomyckaeTcsi He3HAYMTEIbHOE
OTKJIOHEHHE OT TEeMbl JUCKYCCHMU. BbICKa3blBaHME HOCUT OTYaCTH TPHUBUAIBHBIN,
MMOBEPXHOCTHBIN XapakTep. He Bce apryMeHTHI OIKPETUIEHBI IPUMEPaAMH.

«3» — IlaccuBHOE ywyacTue B AMCKYCCUHU. BBICKa3bIiBaHUE XapaKTEpU3YETCs] HU3KOU
MH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTpPakaeT IIOJHOTO TMOHUMAHUSI TEMBbI
TUCKYyCCUU. APTyMEHTHI CPOPMYTUPOBAHBI a0CTPaKTHO. [IprMephl OTCYTCTBYIOT.
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«2» - IlaccuBHOE y4yacTHe B IUCKYCCUH. BbICKa3bIBaHUE HE COOTBETCTBYET 3a/laHHOU
TeMe, OTCYTCTBYIOT apIr'yMEHTHI B MOJIb3Y KaKON-TMO0 TOUKH 3pEHUSI.

JlonoiHUTe/ILHBIE CBeJIeHNs /ISl IIpenoiaBaTeJis.

Jluckyccuio MozepUpyeT IpernojaBaTellb. B Hauane JUCKyCCMM OH  3aJaeT
CIIyIIaTeIsIM HECKOJBKO KIIOYEBBIX OCTPBIX BOMPOCOB, MOOYKTas HUX BCTYNUTh B
oOcyxnenue. Jlamee IMOCTENEHHO B XOJI€ JUCKYCCHM OOCYXITAIOTCSI BCE IOCTaBIICHHBIC
BOIIPOCHI, YYACTHUKHU BBICKA3bIBAIOT CBOE MHEHHUE.

4. O6cyxneHue o BONpocaM JIeKIHHU

Ha3sBanue TeMbl JKuzHenHbBIM HUKII KI1eTKH. MuTo3. Meiio3

PesyabTraTr 00ydeHHs XapakTepru30BaTh )KM3HEHHBIN ITUKJT KJICTKH
o TeMe

O01mue KoMIeTeHI U OK 02, OK 04

IIpumepHBbIii IepeYeHb BONPOCOB I 00CYKIeHUSs

1. Kakue n3meHeHHs B KJI€TKE MPEAIIECTBYIOT JEICHUI0?

2. Oxapakrepu3yidiTe (a3pl MHUTO3a ¥ KpPaTKO PpACCKaKUTE, Kak
MIPOMCXOIUT 3TOT IPOILIECC.

3. B ueMm 3aximrouaercd OMOIOrMYecKOe 3HAUEHUE MUTO3a?

4, Yem Meiio3 oTIIMYaeTcsI OT MUTO3a?

5. B ueMm 3aximrouaercd OMOIOrMYecKOe 3HAUEHNE Meio3a?
5. Tect
Ha3Banue TeMbl BzaumopeiicTBrie TeHOB

OnuceBaTh 3aKOHOMCPHOCTU HACJICIACTBCHHOCTHU
1 UBMCHYHUBOCTHU

PesynbTar 00ydeHusn
Onpenensatb  BEPOSITHOCTh  BO3HUKHOBEHUS

1o TeMe
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I paBJ'II/I‘-IHBIX
B3aMMOJICHCTBHSIX T€HOB
O01mue KOMIeTeHIHH OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUA

1. K B3aumoeicTBUsIM allieIbHbIX T€HOB HE OTHOCHT:

1) snucras, moaumMepuio, MoauUIUpyrolIee JeHCTBUE TEHOB

2) Koomepaluio, MHOKECTBEHHBIN aJIeIn3M

3) cBEpXJOMUHUPOBAHKE, KOMIUIEMEHTAPHOCTh

4) KOJOMUHUPOBAHKE, IPOMEKYTOUHOE TOMHUHUPOBAHHE

2. [IposiBieHUE y TETEPO3UTOT MPU3HAKOB, JETCPMUHUPYEMBIX JIBYMSI
ayessMu HaOJrogaeTcs MpHu:

1) cBepXIOMHUHUPOBAHHUH
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2) snucrase

3) KOIOMUHUPOBAHUH

4) onumepuu

3. HacnenoBanue 4erBepToil TIpymnmbl KpPOBH OTHOCAT K  THUIY
B3aUMOJCUCTBUSA:

1) KoIOMMHHpPOBaHUE

2) cBEpXIOMMHHUPOBAHUE

3) nonHOe JOMUHUPOBaHUE

4) mpoMeXyTO4YHOE TOMUHUPOBAHUE

4. HacnenoBanue MMHIIMIIOBOM OKPAackH y KPOJIMKOB KOHTPOJIUPYETCS
Tpems amnensaMu: A,a u ah. Kaxxaas ocoOb sIBIS€TCS HOCUTENEM TOJIBKO JABYX U3 HHX.
DTO npumep:

1) KoMIIEMEHTapHOCTH

2) Koorepanuu

3) MHOKECTBEHHOT0 aJUIeIU3Ma

4) moaumepun

S. [losiBieHne HOBOOOpa30BaHMI INpU COBMECTHOM JI€HCTBUHU ABYX
JOMUHAHTHBIX HeaJUIeJIbHBIX I'€HOB, KOIJla B TOMO3UTOTHOM WM B T€TE€PO3UTOTHOM
COCTOSIHUM Pa3BUBAETCsI HOBBIM NPU3HAK, HAOJII0IaeTCs MIPU:

1) KOMITIEeMEHTapHOCTH

2) Koomnepanuu

3) NOJIHOM TOMUHUPOBaHUU

4) neficTBUH reHOB-MOAN(PHKATOPOB

6. Ecnmu oaMH JOMMHAHTHBIM T€H MOAaBIseT JAEHUCTBHE JAPYroro
JIOMUHAHTHOTO T'€Ha, TO - 3TO IPUMeEp:

1) perieccuBHOTO MKCTa3a

2) nmonuMepuu

3) IOMMHAHTHOTIO 3MKCTa3a

4) MHOKECTBEHHOTO aJUIeNIU3Ma

Howmep Bompoca [IpaBunbHBINA OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3ananus, HanpaBJIeHHbIe Ha (JOpMUPOBaHHE YMEHUH M HABBIKOB
1. JlabopaTopHasi padora

IIpyu wm3yyeHun  aucuMIIMHBL  “buosorus”  NpPeayCMOTPEHO  BBHIIOJHEHHE
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nabopaTopHBIX PaboT:

Tema 1.3. buosiornyecku Ba)kKHble XHMHU4YecKHe coeauHeHusi: JlaGoparopHas
pabora “Ompenenenne ButamuHa C B mpoaykrax mnutanusa’; Jlabopatopnas pabota
«uapodunbHO-THAPOGOOHBIE CBONCTBA JTUITUIOBY.

Tema 1.4. CTpyKTypHO-QYHKIHOHAJbHAS OPraHM3alusa KJjeTok: JlaboparopHas
pabora «CtpoeHue KJIETKH (pacTeHHUs, XHUBOTHbIE, I'pUOBbI) U KICTOYHBIC BKIIIOUEHUS
(kpaxMan, KapOTHHOWIBI, XJOPOIUIACTBI, XpoMmorwacTel)y; Jlaboparopnas pabota
«[IponuiaeMmoctb MeMOpaHbI (IJIA3MOJIN3, JEIIa3MOIIHI3).

Tema 4.5. BiausiHue COUHUAJIBHO-IKOJOTHYECKUX (PAaKTOpPOB Ha 310pOBbe
yesioBeka: JlaboparopHas paboTa Ha BBIOOP: «YMCTBEHHass pabOTOCIIOCOOHOCTHY» WIIH
«Bnusare abuotnueckux (akTOPOB Ha YEIOBEKa (HU3KHE U BBICOKHE TEMIIEPATYPHhI)»

Tema 6.1. OcHOBHEIE METOABI O0MOAIKOJOIrHYECKHX MCCae0BaAHUI

JIaGoparopnasi pabora Ha BBHIOOp MO MHHHU Tpymnmnam: «BiusHue Temmeparypbl Ha
pocta U (U3HOIOTHYECKYI0 AaKTUBHOCTH APOXIKEBBIX KIETOK»; «BiusHUE YriieBOoAOB Ha
pocta ¥ (PU3HONOTHYECKYI0 aKTUBHOCTH JIPOAOKEBBIX KIETOK»; «CodYeTaHHOE BIIMSHHE
TEMIIEPaTyphl U YTIEBOAOB HA POCTA U (PU3HOIOTHUECKYIO0 aKTUBHOCTD JIPOMOKEBBIX KIETOK)»

OobopynoBanue Jadoparopum M padouYMx MecT JiadoOpaTOpUM: MHUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas mocyna (TMpOoOWpPKH, TOJCTaBKU IS MPOOHUPOK,
MUHIETHI, MECOK, CTYIKH C TMEeCTUKaMH, MpEeIMETHbIe U TMOKPOBHBIE CTEKIJA, CTEKJISIHHBIE
MAJIOYKH, TMpPErnapoBAIbHBIE WIJbL, (WIBTpOBaNbHAs Oymara (caiugeTrku), CTaKaHbl)
TUIEPTOHUYECKUN pacTBOp XJopuaa Hatpus, 3%-HbIi pacTBOp MEpOKCHIa BOJIOPOAA,
pacTBop Hona B HOAMCTOM KajlMH, TJIMIEPUH, KIIyOHH KapTodess, JUCT 3I0/1en KaHaICKOM,
I10]] PSAOMHBI OOBIKHOBEHHOW (psSOMHBI MM TOMAaTa), JYK pemuyaThlid, pa3BelleHHBIE B BOJE
TPOXKN).

[TpuBenem mpumep 1a00paTopHOM pabOTHI

Ha3Banue Tembl CtpykTypHO-()YHKIIMOHATIbHAS OpraHu3aLus
KJIETOK

Paznnuath CyniecTBEeHHbIE NPU3HAKUA CTPOEHUS
Pe3yabTaT  00ydYeHHsi| KJIIETOK OPIaHU3MOB Pa3HBIX LAPCTB KUBOU MPUPOJIbI

1o TemMe [IpoBouTH HaOMIOIEHUE KIETOUYHBIX CTPYKTYp U

UX U3MEHEHHUH ¢ TOMOIIbI0 MUKPOCKOIIA

O01mue KOMIeTeHIHH OK 01, OK 02, OK 04

JIaGoparophas pabota «CTpoeHne pacTUTEIbHOM, )KUBOTHON, TPUOHOMN KIIETKN
[lenb pa®oThI: 3aKpeNUTh YMEHHE T'OTOBUTH MUKPOIIpENapaThl U paccMaTpuBaTh UX
M0JT MHKPOCKOIIOM, HAaXOJIUThb OCOOCHHOCTH CTPOEHHUS KIIETOK pa3lMYHBIX OPraHU3MOB,
CpaBHMBATh UX MEXIY cO00il.
1.Bonpocs! juis fomycka k sabopaTopHoii pabore.
1. HazoBHTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX (PYHKIIHH.
2. Yro Takoe mpeIMETHOE U IOKPOBHOE cTekya? J[71s uero OHM HY>KHBbI?
3. [lepeuncnure OCHOBHBIE MpaBuiia pabOTHI C MUKPOCKOIIOM.
2.1IpoBesieHNE ONBITOB

O6opymoBaHue U mocyaa Marepuaiibl U peaKTUBbI
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1. MukpockoIibl

1.Bona

2. [IpenMeTHbIE U TOKPOBHBIE CTEKIIA

2. Pa3BeieHHbIE B BOJE IPOKKHI

3. CTeKIIHHbBIE NAJIOUKHU

3. JIyk penuatbiii

4. CtakaHbl

5. @ubTpoBanibHas Oymara (canderka)

6. CTepuIbHBIN HINaTelb

AJNTOPUTM TIPOBEACHUS PAOOTHI

Bonpocs! n 3ananus

o 1. MHM3y4yenume crpoeHust

Omnpenenure GopMy KIETOK,

PacTHTEIbHON KJIeTKH ° Haiinure SIAPO,
1.1. CHATh C BHYTpEHHEH NOBEPXHOCTHU BaKyoOJI1, 000JI0UKY KJIETKH.
MSICUCTOM 4Yelllyd JIYKOBHMIIBI TOHKYIO IUIEHKY — o 3apucyiite
AUAEPMY; HECKOJIbKO  KJIETOK  3IHJIEPMBI,
o 1.2. TlomecTuTh KycOYeK 0003HaYNB Ha PHUCYHKE:
AMUAEPMBl Ha MPEIMETHOE CTEKIO B HUTOILIa3My,  SiApO,  BaKyollu,
KaIUTIO BOJBI; 000JI0UYKY KJIETKH
o 1.3. Hakpeitb  00BEKT
HOKPOBHBIM CTEKJIOM;
. 1.4. PaccMmoTpeTh KIIETKU
AMUAEPMBI TIOJI PA3JIUYHBIM YBEIMUYEHUEM
MHUKpOCKOIIa
2. MH3ydeHue CTpOeHHMS KMBOTHOM PaccmoTpuTe Ha KOHUMKE IIMATENSA

KJIETKH

2.1. IIpoBecTu CTEPUIBHBIM IINATEIEM C
JIETKUM HaKUMOM 110 HEOY WJIH 1O AECHAM;

2.2. Hanectn KameinbKy CIIOHBI Ha
IPEIMETHOE CTEKJI0O U HAKPHITh €€ MOKPOBHBIM
CTEKJIOM;

2.3. PaccmotpeTh npenapaT npu 0O0JIbIIOM

B KalleJIbKE CIIOHBI CIYLIEHHBIE KIIETKH
SIUTEIUSA

Paccmotpute Ha npenapare
OTHEIBbHBIE KPYIHBIE IUIOCKHE KIIETKH
HenpaBwiIbHON (opmbl. bonbmias dacte
KJIETOK MEPTBBIE, [I0O3TOMY B HUX XOPOIIO
3aMETHO SIpO.

YBEIMYEHUU  C  TPUKPBITOH  auadparmoii . 3apucyiirte
KOHJICHCATOPA. HECKOJIbKO  KJIETOK, 0003HaubTe
SIPO U LIUTOILIA3MY.
3. MH3ydeHue CTpPOeHHSI  KJETKH Haiimure  OpoXIKEBYIO  KIETKY,

ApoxKkei (rpudbI)

3.1. IlomecTuTh CTEKJISIHHOM IaJOuYKOi
KaIlJII0 pacTBOpa C JpOXOKaMU Ha MpPeIMETHOE
CTEKJIO;

3.2. HakpbIThb €€ NOKPOBHBIM CTEKJIOM.
Ecin ecTb M3IMIIKK JKUIKOCTH, YOAIUTE €€ C
NOMOMIbI0 GUIBTPOBAIBHOMN Oymaru (canderkn);

3.3.  PaccMmoTpers  mpemapar = 1oj
MHUKPOCKOIIOM

paccMoTpeTh ee GopMy U OTACIIbHBIC
YaCTH.

3apucyiite
ceNaiTe MOAMKCH.

HECKOJIBKO KIICTOK,
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Hrorosasa KOHTPOJbHas 4acTb J1200PATOPHOM PadoThl (BBINOJIHHUTD

IHCbMEHHO):

N3 kakuX OCHOBHBIX YaCTEH COCTOUT JIF00ast KiieTka?

UTto 00111€T0 MMEETCS B CTPOSHUH PACTUTEIIHHOM U dKUBOTHOM KJIETOK?
Uem pa3nnyaroTcs 3TH KIETKU?

UeMm O0OBSICHUTH, YTO, OyIy4d YCTPOCHHBIMU IO E€AMHOMY ILIaHY,
KJIETKHU BEChbMa pa3zHO00pa3HbI o dbopme u pazmepam?
2. IIpakTHKO-OPHMEHTHPOBAHHbIE PacYeTHbIE 3aIaHUS

Eall A

Ha3Banue TeMbI HOHYJ'IHHI/IH, COO6H_I€CTBa, 9KOCHUCTEMbBI

OrnuceIBaTh CBSI3b MEXKIY OPraHU3MOM M CPelIoi
Pe3yabTaT  00y4yeHmHsi| €ro oOMTaHUS

1o TemMe VYcraHaBiuBaTh CBA3b CTPYKTYpbl M CBOMCTB
9KOCHCTEM
OO01ue KoMIeTeHIUH OK 01, OK 02, OK 07
IIpodeccuonanbubie IK 2.2.
KOMIIETEHI[HH

Hazpanwue 3ananus: Pacuer cpoka ucuepnaHusi NPUPOJAHBIX pecypcoB

dabyma: Pa3Burre uenoBedecKoro oOIecTBa HEBO3MOXKHO 03 B3aUMOJCHCTBUS C
npupoaoii. Jlo HEKOTOPOro BPEeMEHU OTPUIIATEIbHBIC MOCIEACTBUS XO35HCTBEHHON U MHOM
NESTETPHOCTH  YEJIOBEKa KOMIICHCHPOBAJIM  CIOCOOHOCTBIO TMPUPOJHBIX CHCTEM K
camoBoccTaHoBiIeHHI0. HOo K cepeauHe JBaaLATOro CTOJETHS CHUTyallds W3MEHMIIACH:
OKpy)Xarolllasg MpUpOJHAs cpeda YKE€ HE B COCTOSHUU KOMIIEHCHPOBATH IOJHOCTHIO
MOCJIE/ICTBUSL BO3JIEUCTBHUS POCTAa YHUCICHHOCTU JIIOJAEM M PacCIIMpPEHUs MPOU3BOJCTBA.
33Fp$[3H€HI>I BOJa, BO3AYX, PaCTCHUA, BBIIIAJAI0OT KUCIIOTHBIC JOKIANU, SPO3US BBIBOAUT IMOYBbLI
U CeIbCKOXO3SUCTBEHHOT0 00O0pOTa, MOJIAPHBIC JhABl TAIOT K3-3a MOTEIUICHHs KJIMMara,
HUCUYC3al0T MHOT'ME€ BHUJBI KUBOTHBIX U paCTeHHﬁ, HACCJICHUC HpI/IO6p€Ta€T XPOHHUYCCKUC
3a0oneBaHus, pacTéT cMepTHOCTh. CyIIEeCTBYIONINE Ceiiuac MHTEHCUBHOCTh AaHTPOIIOT€HHOTO
BO3JIEUCTBUS BEJET HAILY IUIAHETY K MCTOLIEHUIO U JIETPaJIalliH.

3aganue: OUEHUTE CPOK MCUEPIIAHUS TPUPOJHOTO pecypca, €clii U3BECTEH YPOBEHb
TO0OBIYM pecypca B TEKYIEM Tojay, a MOTpeOJeHHEe PECypCcoB B MOCIEAYIOIMINUE TOIAbI OYyIeT
BO3pacTaTh C 33JJaHHON CKOPOCTHIO MPUPOCTA €XKETOIHOT0 moTpedbneHus. Kakol npupoaHblit
pecypc UMEET caMblil JOJITUA CPOK HCUEPITAEMOCTH U KAKOW — HAMMEHBIIIHI?

Nudopmanus, HeoOXoaumast sl pEIICHUS

Tabmua 1
Pecypc 3anac JloObrua [Ipupocr
pecypca Q, mipa. T | pecypea , mupxa T | oObema
/ron notpeOieHus
pecypca TP, % B rog
Kamenusrit 6800 3,9 2
yroiib
[Tpuponusrit 280 1,7 15
ra3
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Hedts 250 3,5 2

Keneso 12000 0,79 2,5
dochop 40 0,023 1,8
Mens 0,60 0,008 1,7
Hunak 0,24 0,006 1,3
CBuHnen 0,15 0,004 2,2
AIOMUHHAH 12 0,016 1,6
Ypan 300 0,2 2

Jlnst pacdera BOCIIOJIB30BaThCS (POPMYIIOH CyMMBI WICHOB psijia T€OMETPHUYECKOM
MIPOrpeccuu

Q= T 1)

rae Q — 3amac pecypcoB, q — rojioBas A00b4a pecypca, TP — mpupoct norpedneHus
pecypca, t — 9ucio JeT.

JlorapugmupoBanue BblpaxeHus g Q HaeT cienymromyo GopMmyny M pacdera
CpOKa ucuepnaHus pecypca

= TP 2
n(1+17) @)

3. Pernenue 3aaa4

Ha3Banue Tembl 3aKOHOMEPHOCTH HACJIEAOBAHUS

OnuceiBaTh 3aKOHOMCPHOCTU HACJICIACTBCHHOCTU
1 UBMCHYHUBOCTH

Pesynbrar 00ydeHus
Onpenensatb  BEPOSATHOCTh  BO3HUKHOBEHUS

1o TeMe
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I MOHO-, An-,
MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM CKPEIIUBaHUU
O01mue KOMIeTeHIHH OK 02, OK 04

(DopMy.TII/IpOBKa 3aaHuA: pCIIUTEC 3ala4r, COCTABUB CXEMbI CKPCIINBAHUA
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3amanue sBiAeTCS MPO(EeCCHOHATBLHO-OPUEHTUPOBAHHBIM. 3agaud JUIsl CTYACHTOB
MoAOUPAIOTCS B COOTBETCTBHHM C OOBEKTOM Wu3ydeHHs ‘‘Pacrenus”, “XKuBoTHbIE” WM
“Yenosek”.

[Ipumep 3anau 115 CTYAEHTOB, oOy4arouecs npodeccuu/CrneualbHOCTH CBSI3aHHOM
¢ 00bekTOM n3ydeHus “Uenosek:

3anava 1. YV yenoBeka alnbOWHU3M U CIIOCOOHOCTDH MPEUMYIIECTBEHHO BJIA/IETh

JIEBOM PYKOM — pelecCUBHBIE NMPU3HAKHM, HACIEAYIOLIUECS He3aBUCUMO. KakoBbl T'€HOTHUIIBI
poauTenel ¢ HOpMAJIbHOM MUTMEHTAIMEN U BIAJCIOMINX MPABOM PYKOH, €CIIM Y HUX POIUIICS
pebeHok anpOUHOC 1 JeBmIa?

3amaua 2. Y yenoBeka MpaBOPYKOCTh JOMUHUPYET HaJ JEBOPYKOCTBIO, KAPErla30CTh
Haja TosryOorma3ocThio. ['osyOormaspiii mpaBmia KEHWJICS Ha Kaperia3ol mpasmie. Y HHUX
pPOIUIIOCH ABOE JETe — Kaperiasblid JieBllla U roxyoornassiii npasma. Ot BToporo Opaka
9TOr0 K€ MYKYMHBI C Kaperja3od MpaBIION pPOAWIOCH JEBATh Kaperyasbplx JEeTeH,
oKa3aBIIUXcs npasiamMu. OnpeaenuTb FreHOTUITBI MY>KUYUHBI U 00€UX KEHIIKH.

3anaya 3. VY Ileru u Cawu kapue riasa, a y ux cectpsl Maiu — rony6sie. Mama 3tux
neTei romy0orias3as, XOTs ee pOAUTENU UMeNu Kapue ria3a. Kakoii npu3Hak JOMHUHHUPYET?
Kaxoit niset a3 y nanei? Hanummre reHOTUIBI BCEX MEePEYUCICHHBIX JIUII.

Kpurepun onienuBanus

“5” - BCce OTBETHI BEPHBI

“4” - nomyuieHa ojHa omunoKa

“3” - momyuieHsl 2 OMHUOKH

“2” nonyiueHsl 3 u Oosiee OIMOOK UK padOTa HE BBIIIOJIHEHA

4. Keiic Ha aHa1u3 nHGoOpManHH

HasBaHue TeMbl buorexHonoruu B MEAUIIMHE U (I)apMaLII/II/I

AHaJ'II/ISI/IpOBaTB OTUYCCKUC ACIICKThI

PesynbTar  00ydeHus .
COBPEMEHHBIX UCCIIEIOBAHUM B 00JIaCTH OMOTEXHOJIOTUHU

o TemMe o
1 TeHETHYECKUX TEXHOJIOTHI
O01mme KoMIeTeHI MU OK 01, OK 02, OK 04
IIpodeccnonanbubie IK 2.2.
KOMIIETCHIIM U

Keficbl HCONIB3YIOTCSI B KQUECTBE OLIEHOYHOTO MEPOINPUITUS B pazjaene S “buonorus
B JKM3HM’, KOTOPBIN SBJISIETCSA MPUKIAJHBIM MOJIYJIEM U COCTOMUT U3 JIByX 4acTed. Tema 5.17
“BHOTEXHOJIOTHHU B KU3HU Kaxzjoro” A3YYarOTCs HE3aBUCUMO oT
npodeccuii/cnenuaibHOCTe  OOydarommMxcsi, Tema 2 sBIseTcs  MpoeCCHOHAIBHO
HaIpaBJIEHHOHN ¥ MOOMPAIOTCS B 3aBUCUMOCTH M MPO(eCCUOHATBLHON HAMPaBICHHOCTH.

[TpuBenem mpumep keiica k Teme 5.2.1. “buorexHosnioruu B MeAuLMHE U hapMaruun’

PopMynHMpoOBKa 3aJaHUSA:

buorexHonorusi — KOMILJIEKCHAsl HayKa, HalpaBJIEHHAas Ha IIOJIyYEHHE LIEJIEBOrO
MPOJAYKTa, C TIOMOIIbIO OHOOOBEKTOB MHUKPOOHOTO, pPACTUTEIBHOIO U IKHUBOTHOTO
IIPOUCXOXKACHHUS.

MeauuuHckass ~ OMOTEXHOJNOTMST —  OTpacib, IeJlb  KOTOpOM  co3naHue
JMAarHOCTHYECKUX, MPOPMIAKTUIECKUX U JIEYEOHBIX IpenapaToB, OHA U3Y4aeT BO3MOXKHOCTH
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WCIOJIb30BaHUS MUKPOOPTaHU3MOB, JIJIsl TIOJTYYCHHUSI aMHHOKUCIIOT, BATAMHHOB, ()€PMEHTOB,
aHTHOUOTHKOB, OPTaHUYECKUX KHCIOT.

CaxapHsblii tuabetr — 310 3a00JIeBaHre 0OMEHA BEIIECTB, MPU KOTOPOM B OpPTaHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBH MOBBIIIAETCA cojepkaHue caxapa. Conepkanue caxapa B
KpOBU HEOOXOIUMO It HOPMAIbHOTO ()YHKIIMOHUPOBAHUS KJIETOK. VMHCYIHWH, KOTOpBII
BbIpa0aTHIBAET MOJKENyI0UHAs Kelle3a, 00ecreunBaeT MPOHUKHOBEHUE TITIOKO3bI B KIIETKH,
HO WHOTJA MPOUCXOAHUT cOOW BHIPAOOTKHM MHCYJIMHA M KJIETKA HE MOJIy4aeT HEOOXOAMMOTO
MUTaHUS, a caxap HaKalUIMBaeTCcs B KPOBH. DTO MPUBOAMT K BO3HUKHOBEHHUIO CaxapHOTO
nuabeTa pa3HbIX THUIOB, OJIMH U3 KOTOPBIX SBJSETCS MHCYJIUHO3aBUCUMBIM. [Ipu Takom Tume
caxapHoro quabera 3a00JeBIINI TOMKEH BCIO )KU3Hb BBOJIUTH ce0e MHBEKIIMU HHCYIIHUHA.

[To nmamabiM cratucTuku, B 2014 1. KommuecTBO OOJNBHBIX CaxapHbBIM TUAOETOB B
Poccutiickoii dheneparnuu coctaBuio 387 miH 4enoBek. [1o HEKOTOPBIM JaHHBIM 3Ta IUdpa
KaXKbli TOJ] yBenuuuBaercs Ha 5%.

3amaHue: HaWauTe W TNPOAHAIM3HPYWTE pa3UyHble HCTOYHHKU HH(pOpMauu
(Hay4Has ¥ yaeOHO-HaydHas JINTEPATypa, CPeICTBa MaccoBoi nHpopmammu, cetb MHTEpHET
u JIpyrue) mo teme keiica. OTBeTbTe HAa BOMPOC HA OCHOBE HaWIEHHBIX AaHHBIX: C uem
CBS3aH pOCT 3a00JICBACMOCTH CaxXapHbIM JMA0CTOM CpEId B3POCIOrO HACCICHUS W
oMmonoxeHue 3aboneBanusi? Kakue Mepsl MpodUIAKTHKU caxapHOTo Auadera MOXKHO
peann3oBaTh B MOBCEIHEBHOM KU3HU Kaxkaomy u3 Hac? Kak pa3BuUBaoCh MPOM3BOJCTBO
MHCYJIUHA U ¢ KAKUMH 3TUYECKMMH HOPMaMH [IPH 3TOM CTaJIKUBAINCh YUCHbIE?

[ToaroroBbTe ycTHOE COOOIIEHHE C TPE3EHTALIUEH, B KOTOPOM HEOOXOMMO OTPA3UTh:

1. CaxapHblii AuabeT — NPUYKUHBI, CAMITOMBI, JUArHOCTUKA U JICYCHUE;

2. PacnpocTpaHeHHOCTh CaxapHOro auabeTra cpef HacelleHHs CBOEro perroHa 3a
MOCJIEIHUE TPU TOJla, MPOAHATU3UPOBAB HAyYHBIE MYOIMKAMKM M CTaTUCTHUYECKYIO
OTYETHOCTH (B TOM YHCIIe OTYETHI ['0cyaapCcTBEHHOT0 peecTpa caxapHoro quabera);

3. PacnpoctpaneHHOCTh caxapHOTO jguabera cpeau HaceneHuss Poccuiickoit
denepanuu  3a TMOCIETHHE TPH TOJa, MNPOAHAIU3UPOBAB HAyYHbIE MMYONUKALUU U
CTATUCTUYECKYIO OTYETHOCTH (B TOM YHCJIE OTYETHl [ OCYyIapCTBEHHOTO peecTpa caxapHOTO
nuabera);

4. TlpennoyiaraeMble MPUYUHBI U3MEHEHHUS 3a00J€BAEMOCTH CaxapHbIM JHa0EeTOM M
X 000CHOBaHHE;

5. Bo3zMosxHbIE TPOPUITAKTHUECKUE MEPOIIPUSTHS;

4. Metozpl OTy4YEHUsl UHCYJINHA;

5. OTpa3ute 3THYECKUE ACTIEKTHI UCIIOJIH30BAHUS OMOTEXHOJIOTHI MPU MPOU3BOJICTBE
WHCYJIMHA.

Jns  co3gaHus KaueCTBEHHOM Mpe3eHTallMM HEO0OXOOuMO  cOoOoAaTh  psij
TpeOOoBaHUI:

OO6mme 1. Ilpe3enTanus AOJKHA HAUMHATHCSA C TUTYJIBHOTO Claija,
TpeOoBaHus /1€ YKa3bIBAeTCs TEMa, CBEACHUSI 00 aBTOPE U T.II.

2. Ha crnaiinax HeoOXOAMMO pa3MelaTh TOJBKO TE3HCHI,
KIIIOYEBBIE CJIOBa, Tpaduyeckue MaTepuanbl (CXEMbl, PUCYHKH,
TabIuIbl, GOTO U T.I1.).

3. Hcnonp3oBaTh eIWHBINA CTHIH O(OPMIICHHSL.

4. KonanuecTBO cnaiioB TOMKHO OBITH JOCTATOYHBIM JIJIS
PacKpBITHS TEMBI, HO He 6osee 20-TH.

[pudTer 1. Caenyer  WCHONB30BATH CTaHJapTHHIC, IITUPOKO
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pacnpoctpaneHHbie mpudThl, Takue kak Arial, Tahoma, Verdana,
Times New Roman, Calibri u ap.;

2. Pazmep mpudTa 11 3aroloBKoB — HEe MeHee 24, UL
nHpopmanuu He MeHee 18.

3. He pexomenmyeTcs UCHONB30BaTh  pa3HbIC  THUIIBI
mIPUQPTOB B OJJHOM MPE3CHTALINH.

4. Jlns BbIIencHUs HWHPOPMAIIUU CIEAYeT HCIOIb30BaTh
KUPHBIN WPUDT, KypCUB WM O TYCPKUBAHHE.

5. He 3nm0ynotpe0asiTh MpONHCHBIMUA OYKBaMHU.

®on 1. XKenarenpHO HCMONB30BaTh OJHOTOHHBIA (DOH HESPKHUX
MacTeIbHBIX TOHOB.
2. JIns ¢poHa mpeanouTUTENbHbI XOJIOIHbIE TOHA.

Hcnonb3oB 1. Ha opHoM craiine peKOMEHAYyeTCs HCIOIb30BaTh HE
aHue 1BeTa Oostee 3-X IBETOB: OJMH i ()OHA, OAMH IS 3ar0JIOBKA, OJIUH IS
TEKCTA.

2. Jlnst poHa M TeKCTa UCIIOJIb30BaTh KOHTPACTHBIC 1[BETA.

[Ipencrasn 1. PexomeHayeTcss HCHOJb30BaTh KOPOTKHE CJOBAa U
eHue HHQpOpMaIIH MPEII0KECHUS.
2. MUHUMU3HPOBATh KOJMYECTBO MPEIJIOroB, Hapeyuii,
MpUJIaraTeabHbIX.

3. 3arogoBku AOJIKHBI IPUBJICKATh BHUMAHUC ayIUTOPUH.

O6wem He crout 3amonHATh OAWH Claiil CAUIIKOM OOJIBIIMM 00BEMOM
uH(popManuu nH(pOpMaLIMU: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHUThH He 0ojee Tpex
(aKkTOB, BEIBOJOB, OIIPEECTICHHA.

5. YueOHO-ncce10BaTebCKHI MPOEKT

Ha3zBanune TeMbI buroskonornuecknii SKCIepuMeHT

[IpoBoANTH OMO3KOJIOTUUECKHM SKCTIEPUMEHT
[TnanupoBaTh GMOIKOIOTUUECKUI SKCTIEPUMEHT

PesynbTar  00ydeHus
HNHTtepnpeTupoBarh pe3yapTaTbl IIPOBEIECHHOIO

1o TemMe
OMOIKOJIOTMYECKOTO IKCIIEPUMEHTA C HCIOJIb30BaHUEM
KOJIMYECTBCHHBIX METOI0B
O01mue KOMIeTeHIHH OK 01, OK 02, OK 04, OK 07
IIpodeccnonanbubie IK 2.2.
KOMIIETCHIIM U

Y4eOHO-HCCAe0BATEIbCKUN  MPOEKT  SIBJSIETCS OCHOBHBIM ~ CITOCOOOM  OIEHKH
pe3ynbTaToB 00y4eHHs, COPMUPOBAHHBIX y OOYyYalOMIMXCS B XOJI€ OCBOCHHs pazzaena 6
“BHO’KOJIOTHYECKHE UCCIIEIOBAHUS .

Cpenu pa3aryuHBIX TEXHOJIOTUH MPOEKTHOE 00yueHHe 001aJaeT PsIOM PEUMYIIECTB:
MO3BOJIIET  OOy4YalIIeMyCsl  CaMOCTOATENbHO (NP KOHCYJIBTATUBHOW  TOJCPIKKE
HpeHO,Z[aBaTeJIH) ,Z[O6I:IB3.TI: 3HaHHA, pa60Ta;1 C MHOI'OYHUCJICHHBIMHU NCTOYHHUKaAMHU
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uHpopManuy, npudopaMu U Ja00paTOPHBIM 00OPYAOBAaHUEM, U OJHOBPEMEHHO B JICJIOBOM
OOIIEHUH ¢ OJTHOTPYNITHUKAMU pa3BUBaTh KOMMYHHUKATUBHbIE YMEHHS U HaBBIKH.

Jns  yueOHO-MCCIeIOBaTeIbCKOTO0 MPOEKTa B paMKax Ouojoruu Hambolee
OINITUMaJIbHA IpyMIoBas Gopma padoThl Ha/l HPOEKTOM.

Tembl yueOHO-HMCCIIEOBATEIBCKOTO IPOEKTa, NPUBEIACHHBIC HIDKE, SBISIOTCS
IPUMEPHBIMM U MOTYT OBbITh MOJEPHU3UPOBAHbI IOJ PETHOHAIBbHBIE OCOOEHHOCTH U C
YUYETOM TOJTy4aeMOr yJamuMucs npodeccueit (CrenuanrbHOCThIO):

ITpumMepHbIe TEMAaTUKH y4eOHO-HUCCIIEA0BATENIBLCKOTO IPOEKTa!

1. Ouenka kadecTBa aTMOc(epHOTO BO3ayXa

2. OueHka KayecTBa [I0OYB METO0M (PUTOTECTUPOBAHUS

3. Ouenka KayecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB IO OPTaHOJENTUYECKHM H
(U3NKO-XUMHUYECKUM CBOICTBaM

4. Bnusnue IIAB Ha pocT u pa3BUTHE CEMSH BBICIINX PaCTEHUI

5. BuusHue coneBoro 3arpsi3HeHHs Ha pOCT U Pa3BUTHE CEMSH BBICILIUX PACTECHUM.

CrpyKkTypa yueOHO-HUCCIIe10BATENBCKOIO ITPOEKTA BKIIIOYAET MSITh OCHOBHBIX 3TaIa.

OCHOBHBIE IIaru MEPBOI0 ATAra BBINOJHEHHs MPOEKTa: 000CHOBAHHE aKTYalbHOCTU
BBIODAaHHOW TEMbI, BBISIBICHHE MPOOJIEMBI HCCIIENOBaHUS, (HOPMYyITHUPOBAHHE THUIOTE3HI,
[IOCTAHOBKA LIEJIM M 3aJay MCCIeIOBaHUs, BBIOOP METOJOB HCCIEIOBaHMs, BBIOOp TOUEK
orbopa Tpo® Ha TEPPUTOPUHM HCCIEAOBAHMS, OIpenaeneHue (OpMbI TPEACTABICHUS
PE3yJIbTaTOB MCCIIEN0BAHNUS, ONPEAEIECHUE ITAIIOB U COCTABJICHUE TUIAHA UCCIICOBAHMUS.

Bropoii sTan Bkiito4aeT B cedst MOArOTOBKY HEOOXOAMMOW MOCY/bI U MaTepHaia Jis
JKCIIEPUMEHTA, IPOBEACHHUE DKCIEPUMEHTAa, MEPUOJUYECKYI0 IIPOBEpPKa  TEUYCHMS
sKcHepuMenTa/ cOop Marepuaia B BRIOpaHHBIX TOYKAaxX 0TOOpa mpoo.

B nepuon Tperbero stama MpoBEACHUS OHMO3KOIOIMYECKOIO HCCIIE0OBAaHUS,
oOyyaroluecsi  HOJy4YalOT  MEPBUYHbIE  SKCIEPUMEHTAJIbHbIE  JIaHHBIE,  MPOBOJIST
CTaTUCTHYECKYI0O OOpabOTKYy TMOJIyYEeHHBIX JaHHBIX, MPOBOJAT aHAINU3 PA3JIUYHBIX
HMCTOYHUKOB MH(POPMAIIUHN B paMKax TEMbI IIPOEKTA.

Ha 4erBeprom »sTame, oOyuaromiyecs BBIABISIOT 3aKOHOMEPHOCTH — MEXIY
UCCIEeTyeMbIMU OOBEKTaMH, NpoLeccaMH M  SBICHUSIMH, (QOPMYIUPYIOT BBIBOABI U
pa3pabaTbIBalOT MPOTHO3bI, MPOBOAAT OLEHKY KauecTBa HCCIEAyeMOro oObBeKTa II0
pe3ysibTaTaM OMO3KOJIOTUYECKOT0 aHATIN3a.

Ha 3aBepmiatonieM »stame NpoBOAMUTCS OGOpPMIIEHHE pPE3yIbTaTOB BbIMOIHEHUS
y4e0HO-HCCIIEeI0OBATENIbCKOIO MPOEKTa B COOTBETCTBUHM C 33JaHHBIMU TpeOOBaHUSMHU U
IIPE/ICTAaBICHUE PE3YJIBTATOB HA 3AIUTE MPOEKTA.

[IpuBeneM npuMep OINMUCAHUS D3TAlOB BBINOJHEHUS Y4eOHO-MCCIEA0BATEIbCKOTO
IIPOEKTA:

VYBaxaemble cTyAeHTb! B pamkax mpoekta BaM HEOOXOAMMO HPOWTH MSTh STAIoB
paboThI HaJ] yueOHO-UCCIe10BaTEeIbCKIUM IIPOEKTOM OT BBHIOOpA TEMBI 10 MyOIMYHON 3aLUThI
MOJIYYEHHOTO pe3yibTara.

Ha nepBom srane:

- chopMupoBaTh KOMaHAy MpoekTa (2-3 JyenoBeka);

- BbIOpATh TEMY Y4eOHO-HCCIeI0BATENbCKOTO MPOEKTA;

- 000CHOBATh aKTyaJIbHOCTh BHIOPAHHOM TEMBI;

- BBISIBUTH ~ NPOOJIEMBI  HCCIIEAOBaHUS,  cHopMyIupoBaTh
TUIOTE3Y;

- 1o100paTh METO/IbI UCCIIEIOBAHUS B paMKaX CBOETO IIPOEKTa;

- BBIOpaTh TOYKU 0TOOpa MpoO HA TEPPUTOPHUH UCCIIETOBAHUS

- copMyIHUpOBaTh LT U 337a4l UCCIIEOBAHUS;

- COCTaBUTH IUIAHA UCCIICJOBAHMS.
Ha Bropowm orarne:
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- MOJrOTOBUTh HEOOXOIUMYIO IIOCYAy M Marepuaiga JUis
AKCIIEPUMEHTA;

- MPOBECTU  JKCICPUMEHTA, TICPUOJUYECKU TPOBEPSS €ro
TeueHrue (MPU JJIUTEIHHOM IIOCTAHOBKE OIbITa)/ cOOpaTh MaTepuan B
BBIOpAHHBIX TOYKaX 0TOOpa Mpood.

Ha tperbem aTane:

- MOJIYYUTh IEPBUYHBIC SKCIIEPUMECHTAIILHBIC JTaHHBIC;

- MIPOBECTU CTATUCTUYECKYIO 00OPa0OTKY MOJYYEHHBIX JaHHbIX;
Ha gyetBepTom ararme:

- BBISIBUTH 3aKOHOMEPHOCTH,

- chopMyIupOBaTh BBIBOJABI U JIaTh MPOTHO3 WU OICHKY
KauecTBa HCCIEAYeMOro O0ObeKTa Mo pe3yiabTaTaM OHO3KOJIOTHYECKOTro
aHamn3a.

Ha 3aBeparomiem srare:

- oopMUTH pe3yIbTATHI BBITIOJTHCHUS y4eOHO-
HCCIIEIOBATENLCKOTO IIPOEKTa B COOTBETCTBHUH C 33JaHHBIMU TPEOOBAHUSIMU;

- MOJITOTOBUTH YCTHOE COOOIIEHUE U TIPE3CHTAIIHIO;

- MIPE/ICTaBUTh pe3yabTaThl BBITIOJTHEHUS y4eOHO-
MCCIIEIOBATEIBCKOTO IPOCKTA HA 3aIIUTE.

[IpuMep BBINOIHEHUS TPOEKTA:!

Ha3Banue npoekrta: OneHka KadecTBa aTMOC(EPHOTO BO3AyXa IO XBOE COCHBI
OOBIKHOBCHHOM.

IIpoGsema mcciaenoBaHusi: ONPEICIICHUE HCTOYHUKOB 3arps3HEHUs BO3JyXxa Ha
TEPPUTOPUN HACEIEHHOIO INMyHKTa Ha OCHOBAaHUU IPOBEJEHUS SKCIIPECC-OLEHKH KauyecTBa
BO3/yXa M0 COCTOSIHUIO XBOM COCHBI OOBIKHOBEHHOHM C OINpe/eleHHEeM Kilacca 3arps3HEeHus
BO3/yXa.

Ienp mpoekra: ompenenuTbh 30HBI Pa3HOM CTENEHW 3arpsA3HEHHs, C YKa3aHHEM
HCTOYHUKA (MICTOYHUKOB) 3arpsi3HEHUS.

3agauu npoexkTa:

1. Bo1OpaTh TEppUTOPHIO HCCIEA0BAaHUS U TOUKU 0TOOpa MaTepuaa;

2. IIpoBecTu OLIEHKY NOBPEXKACHUS U YCHIXAHUS XBOY,

3. OnpenenuTh KIacc 3arpsi3HEHUs BO3AyXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHHs BO3/yXa, Ha KOTOPOH OTMETHTH 30HBI pa3HOM
CTETEeHHU 3arpsi3HEHUs BO3yXa U UCTOYHUKHU 3arpsi3HEHUS;

5. IloAroToBUTH U MyOJUYHO 3aIUTUTh PE3YNbTAThl IPOEKTAa B KOMAH/IE.

Pe3yabTaT npoekTHOM padoThl 00y4arouerocs:

Kapra cremeHu 3arps3HEHHOCTH aTMOC(epHOrO BO3JIyXa Ha TEPPUTOPHH
UCCIIEIOBAaHUSI C yKa3aHUEM HCTOYHUKOB 3arpsi3HEHUs; TPE3CHTalusl pe3ylbTaToB
HCCIIEIOBaHUS.

dopma npeacrabJieHus pe3yJbTATOB NPOEKTHOI padoThI:

3amuTa OpoeKTa € HCIOJIB30BAHUEM CPEJICTB BHU3yalNU3allUd U JEMOHCTpAlUH
MPOJYKTA.

BrinosiHeHue npoekra:

Bonpocsl 1u1s 1onycka K NPpOeKTHOM padore

1. ChopmynupoBats 11e11b IUIAHUPYEMOTO SKCIIEPUMEHTA.

2. Kakue mokaszaTelld MCIONb3YIOTCS AJIsl OLEHKHU KauecTBa aTMOC(HEpPHOro BO3AyXa
10 COCTOSIHUIO XBOM.

3. Kakne WCTOYHWKH 3arpsi3HEHHS aTMOC(EpHOro BO3[yXa €CTh B BallleM pailoHE
IIPOYKUBAHUS.
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4. IlepeunciiuTh OCHOBHBIE ITAIbI ONPEIEICHUS YUCTOTH aTMOC(HEPHOTO BO3AyXa 110
COCTOSIHUIO XBOM.

5. Kakue kiacchl NOBpEKAECHUS XBOU UCIOJIb3YIOTCS B JAHHOM METOIUKE?

6. Ilepeuncnure U 0XapakTepu3yHTe KJIACChl YChIXaHUs XBOU.

7. Kakue kiaccel 3arpsi3HeHuUs BO31yXa BbLIEISAIOT?

8. OnumuTe mpaBuiIa 0TOOpa MaTepuaa.

9. Kakue 3arpsi3HUTEIN BbI3BIBAIOT IOBPEXKACHUS XBOU?

10. Kak onpeenuTh IpOoA0IKUTETHFHOCTD )KU3HU (MaKCUMaJIbHBIN BO3pPacT) XBOU?

11. Ot yero 3aBUCUT BBIOOP PACCTOSIHUS MEKIY TOUKAMU HUCCIIETOBAHUS?

12. XBOIO Kakoro rojga HeoOXoIuMo coOpaTh A MPOBEIEHHS] OLEHKH COCTOSHMS
aTMocdepHoro Bo3myxa?

Oransl MpoBeIeHUS padOThI:

1. IToaroToBUTENbHBIIA:

- BEIOOp TEPPUTOPUH U TOUEK HCCIICIOBAHUS;

- cOop marepuana;

2. Kamepanbnas 00paboTka coOpaHHOTO MaTepuaa.

1. BeiOparb TOuKM HcchenoBanus, npuMepHo 4 — 5. Touku ODKHBI HAXOAUTCA Ha
OJIHOM JMHMM O MEpe YJaJeHHUs OT MOTEHUMAIbHOIO MCTOYHMKA 3arpsi3HEHUsS B Ballel
MECTHOCTH — HACEJIEHHOTO MYHKTAa, MPOMBIIIJICHHOTO MPEANPHUSATHS WIM aBTOMarucTpalu.
XKenarenpbHo pacrosiaraTb TOYKHM IO JIMHUU NpeoOjalaroluX BETPOB — B Ty CTOPOHY, B
KOTOPYIO BETep CHOCUT MOTEHILUATbHBIE 3arPSI3HSIONINE BEIIECTBA.

PaccrosiHne mMexay TOYKaMu 3aBUCUT OT MOUIHOCTH HMCTOYHUKA 3arpsi3HeHus. Ecnu
3TO OOJBIION HACEIEHHBIM MYHKT C MPOMBIILICHHBIMU MPEANPUATUIMUA U MHOTOUUCIICHHBIM
aBTOTPAHCIOPTOM, TO PAcCCTOSTHUE MEXIY TOUYKaMH MOTYT ObITh B mpenenax | kM (JanbHss
wiomaaka Oyner ynajleHa OoT ropoja Ha 5 kMm). Eciam 310 HeOombluas KOTeNbHas, TO
paccTositHue MeEXAy TIuiom@aakamMu MoxkeT cocrtaBiate 400 — 800 merpoB. Ecimm 310
aBTOoTpacca, To 20 — 200 MeTpoB (B 3aBUCUMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B kaxnoil Touke o0cnenoBaHHsS HEOOXOIUMO OTOOpaTh MOJIOABIE JIEPEBB,
BbICOTOH 1-1,5 M ¢ OOKOBBIMH TTOOCTaMU HE MEHee 8.

3. Omnwucarb BBITONTAHHOCTh YydYacTKa, MPHCBOUB COOTBETCTBYROIMHA Oamn (1 —
BBITAIITBIBAHUS HET; 2 — BBITONTAHBI TPOIBI; 3 — OCTAIOCh HEMHOT'O TPaBbl BOKPYT JIEPEBLEB;
4 — HEeT HU TpaBbl, HU KYyCTapHUYKOB). [Ipy BBITONTAaHHOCTH TEPPHUTOPHUH, OIECHHBAEMOU
6amiamu 3 uiu 4 oleHKa aTMOC(EepHOro 3arpsi3HEeHHs He BO3MOXKHA.

4. Ha BBICOTE CBOETO pOoCTa cOOpaTh ¢ Kaxkaoro aepesa (1 mepeBo B 0JIHON TOYKE) O
30 xBouHOK (cymmapHO 150 XxBOMHOK). XBOMHKHU JOJKHBI OBITH B BO3pacTe 2 JET, TO €CTh
HaJo0 OpaTh OOpa3llbl XBOM C MOOEroB BTOPOTO roja XKW3HU — JUISI BCEX TOUEK OJMHAKOBO
puc.l.
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boxoBHE Moberu

oceBol mober
1 roma

OCEBOH mober
2roma
oceBoH mober
3roma

Puc.1. Yactu BeTBU XBOMHOIO JiepeBa ciayKalire OMOMHIMKaTOpaMu

5. OueHuTbh NPOAOCIDKUTENBHOCTh KM3HM XBOM Ha BETBU, C KOTOPOW OTOMparoTCs
XBOWHKH, 110 OXBOSHHBIM YYaCTKaM OCEBBIX ITOOErOB B COOTBETCTBHH C PUCYHKOM 2.

[TonmHbIi BO3pacT XBOM ONpEAENSeTCs 4YHCIOM YYacTKOB OCEBBIX I0OEroB C
IIOJIHOCTBIO COXPAaHEHHOW XBOEW IUIIOC JOJS COXPAHEHHOW XBOM Ha CIEAYIOLIEM 33 HUM
y4YacTKe.

0,5 ! Iy

wn
[
o
[
A
.~
’
[N

Puc. 2. Cxema onpeneneHust IpogoKUTETFHOCTH KU3HU XBOU COCHBI

6. IIpoOy ¢ kax/10il TOUKH HaJ0 MOMECTUTH B OTAEIBHBIN MakeT (JTydine OyMa>KHBIH)
U cpa3y MojAnucarh ero (ykaspIBaeTcs Jara; Touka 0TOOpa; CTEeNeHb BHITONTAHHOCTH y4acTKa;
MIPOJOJIKUTENBHOCTD KU3HU XBOU Ha BETKE, OTKY/Aa OepyTCsl XBOMHKN).

2. IlpoBeaeHune onbITOB

2.1. AnropuTm omnpeaesieHUsl KJIACCOB MOBPEKICHUS M YChIXaHUSA XBOU

OobopynoBanue u nmocyaa Marepuan
1. JIyna 1. XBosi cocHBI B Bo3pacTe 2 JIeT, He MeHee
30 mTyk

2. JIunelika WM MWUIMMETPOBAs
Oymara
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A.]'Il"OpPITM MpoOBE€ACHUSA ONIbBITA

BOl'lpOCBI H 3a1aHUsA

1. OcMOTpETH XBOIO MPH MOMOIIH JIYIIBI.

2. Paznenuts BCIO XBOIO Ha
COOTBETCTBYIOIIME  KJacchl MO  MpU3HAKaM
MOBPEXKICHUSI U YCBHIXaHUS COIJIACHO OLIEHOYHOMU

1. 3aHecTn JaHHBIE MO KOJIUYECTBY
MTOBPEKIACHHBIX XBOMHOK B TA0NHUILY 2.

2. 3aHecTy JJaHHBIE O KOJUYECTBY
XBOMHOK C T[PU3HAKAMU YCBIXaHUS B

tabnuie 1 u pucynky 1. Tabnuiy 3.
3. ITogcunrarts KOJIM4ECTBO 2. Paccunrats IIPOLICHT
MOBPEXKACHHBIX XBOMHOK B Ka)KJIOM KJIacce. MOBPEXKACHHBIX U XBOMHOK C IMPU3HAKAMHU
4. TloacuuTaTh KOJMYECTBO XBOMHOK C | YCHIXaHUSA OTHOCUTEIILHO o0riero
MpU3HAKaMU yChIXaHHUS IO KJIaccaM. KOJIMYECTBA COOPaHHBIX XBOMHOK.
Ouenounasi Tadauua
Tabmua 1
OueHka NOBpPeKIeHNsI U YCHIXaHUS XBOU
Kunacce Buabl  moBpeskaeHuit XapakTepucTuka
NMOBPEXIeHUs /| xBOM YCBIXaHUsI XBOH
KJIACC YChIXaHUS
KIT1/KVY 1 XBOUHKA 0€3 IsATeH Her cyxux y4yacTkoB
KIT2/KV 1 XBOUHKA C HEOOJBIIUM Her cyxux y4yacTkoB
YHCIIOM METKUX TSATeH
KIT3/KY 2 XBOMHKA C OOJBIIUM VYcox KOHUHK 2-5 MM
YHCIIOM YEPHBIX M JKEITBIX
MATEH
-/KVY 3 - VYcoxia 1/3 XxBOUHKH
-/KY 4 - Ycoxio Oonee MOIOBUHBI
XBOMHKH WJIM BCS XBOWHKA JKETas U
cyxas
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Knacce! rioBpexneHus (HEXpO3kl) 1 2 3
Kinacchl yceIXxaHusA 1 1 1 2 3 4
Puc. 3. Knaccel moBpex/1eHHs U YChIXaHUSI XBOU
3. O0paboTka pe3yJbTATOB ONBITOB
Tabnuma 2
Onpenesienne Kiaacca MOBPeKICHUSA XBOU
Knacc KII KII KII
noBpexxaeHus | 1 2 3
XBOH
Howme XBOUHKH oe3 XBOUHKH c XBOUHKA c
p AepeBa MSATeH HEOOJIBIITUM YUCIIOM | OOJIBIIIUM YHUCIIOM
MEIKUX MATEH YEPHBIX U JKEJITHIX MATCH
IIT. % IIT. % IIT. %
1
2
3
Mecto
oTbopa
Marepuana
BriBon: % XBOMHOK — 0e3 IISITEH, Ha % HeOOIBbIIOE YUCIIO MEJIKUX ISTEH
JKEJITOrO I[BETA, Y % MHOTO TATEH 1O Bcel aimuHe. TakuM 00pa3oM, JOMUHHPYET
KJIacC MOBPEXKICHUSI XBOU.
Tabnumna 3
OmnpenesieHne Kiacca yCbIXaHUSI XBOU
Knacc K K K K
noBpexaeHus | Y 1 V2 V3 V4
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XBOU
Howme VY XBOMHKH Ycox Ycoxna 1/3 VYcoxio
p JaepeBa HET CYXUX | KOHYUK XBOHMHKH | XBOMHKHU Oonee  TOJIOBHHBI
YYaCTKOB Ha 2-5 MM XBOUHKM WJIM BCS
XBOMHKA JKENTast U
cyxas
I % I % i % I %
T T T T
1
2
3
Mecrt
0 oTbopa
marepuaia
BriBon: % XBOUWHOK OTCYTCTBYIOT CYXHUE€ YYacTKH, Y % ycoX KOHYHK
XBOUHKH, Y % ycoxja TpeTb XBOHMHKH, % XBOWHOK — IMOJHOCTBIO cyxue. Takum
00pa3om, TOMUHUPYET KJIacC TIOBPEKACHUS XBOH.

CrenaiiTe BBIBOJ O YMCTOTE BO3/lyXa HA UCCIEAYEMON TEPPUTOPHUH TIO TaOIHIE 4.

Krnacc uncToTsl Bo3tyxa onpeaensercs npu nepecedyeHny Kiacca MOBPEKISHUS XBOU
Ha mo0erax 2 rojia )KU3HA 1 MaKCUMaJIbHOT'O BO3pacTa XBOH Ha BETKE.

Tabnuma 4.

Onpenenenue Kjiacca 3arpsisHeHHs1 BO31yXa

Kaacc noBpexaenusi XBou Ha nmoderax 2-rorojaa xKu3Hu

MaxkcumaJb

HBIH BO3PACT XBOH 1 2 3

4 I -1l I
I I I —1v

2 I Il v

2 — v V-V

1 — v V-VI

1 — — \4

VYcnoBHbIe 0003HAYCHUS Kjlacca 3arps3HeHus Bozayxa: | — maeanmbHo wuctseiid; I —

gucteiii; [II — oTHOcuTenbHO 4HMCTHIN («HOpMay); IV — 3arps3HeHHBIN («TpeBoray); V —
rpsA3HBIN («omacHo»); VI — oueHb rps3HbIN («BpeIHOY»), ( — ) HE BO3MOXHBIE COUETaHUS.

4. 3aepmarwmmii 3ram: Pa3paboTka KapThl CTENMEHUW  3arpsI3HEHHOCTH
aTMoc(epHOr0 BO3JyXa Ha TEPPUTOPUM HCCICOBAHHUS C yKa3aHUEM WCTOYHUKOB
3arpsi3HEHUs; MPEe3eHTalusl pe3yIbTaToB HccieaoBanus. [1oaroToBka ycTHOro coo0IIeH s u
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MPE3CHTALIMH 110 PE3YJIbTaTaM MPOBEIECHHOTO UCCIICI0BAHMUS.

TpedoBaHMsi K YCTHOMY COOOIIIEHUIO:

— IPOJIOJDKUATENBHOCTE: A0 10 MuH;
— CTPYKTypa: KpaTkasi aKTyaJbHOCTh HCCJEOBaHHS, TMIIOTE3a, Lielb, 3a7aud, OOBEKTHl U
METO/bI, MOJTy4YEHHBIE PE3YIbTAThI U UX 00CYXJIeHUE (IPECTaBICHNE POIYKTa), BEIBOIBI.
TpeOoBaHMsl K CTPYKTYpe Npe3eHTAIlUN:
1. TuryneHbI# craiin. B BepxHeit yacTu ciaiia HE0OX0AMMO OTPa3uTh HH(HOPMAIUIO 00
o0pa30BaTeNbHON OpraHu3aluu, B KOTOPOW MPOBOJWIIOCH HCCieNoBaHHE. B LeHTpanbHOM
4acTH cjaiifie yKa3bIBaeTCsl TeMa Y4eOHO-HMCCIE0BATEIbCKOTO MPOEKTA. B HUKHEH 4YacTH
CIpaBa YKa3bIBAIOTCS YUYACTHUKU IMPOEKTA, BHIIOIHABILINE PaboTy;

2. AKTYalnbHOCTB;

3. I'mnoresa, 1emb, 3a1a4H;

4. OOBEKTHI M METOJIBI UCCIIETOBAHMS (MOTYT OBITH Pa30MTHI Ha JBa ciaiina u 6oiee);

5. Pe3ynpraTel unccnenoBaHuii. Moryr OBIT IpeACTaBIEHBl B BHJAE PHCYHKOB,

rpadukoB, Qororpaduii, TaONHI, KOTOPHIC JOJDKHBI HMMETh CKBO3HYIO HYMEPAIHIO U
Ha3BaHUE. KOJIMYECTBO CJIAlJIOB 3aBUCUT OT 00beMa MaTepualia, HO HE JIOJDKHO TPHUBBIIIATH
OTBEJICHHOTO BpEMEHU Ha cooOmieHre. MOXXKHO MpEACTaBIATh MaTepual HE B IOJHOM
o0beMe, a TOJIBKO CaMbl B)KHBIC MOMEHTHI;

6. BriBoAbL;

7. JaxmounTenbHbli (“brarogapro 3a BHUManue” win “Cracu0o 3a BHUMaHuE ).

JIjis co3manmsi Ka4eCTBEHHOM MPE3eHTAIIMH HEOOXO0IMMO COOJTFOIATh PSIT TPEOOBAHMIA:

O6mmue 5. ITlpe3eHTanus H0KHA HAYUHATHCS C THUTYJIBHOTO Cllaiifa,
TpeOoBaHUs /1€ YKa3bIBaCTCS TeMa, CBEACHUS 00 aBTOPE U T.II.

6. Ha cnaiinax HeoOXoauMo pa3Meliarh TOJBKO TE3HCHI,
KIIIOYEBBIE CJIOBa, Tpaduyeckue MaTepuaibl (CXeMbl, PHUCYHKH,
Tabnuuel, GoTo u T.1.).

7. Wcnonb30BaTh €UHBIN CTUITE 0OPMIICHHUS.

8. KonmuyecTtBo crnaiiloB MOMKHO OBITH JOCTATOYHBIM IS
PacKpBITHS TEMBI, HO He 60see 20-TH.

[pudte 6. Cnemyer  HCIIONB30BATh CTaHJapTHBIE, LIUPOKO
pacripocTpaHeHHble mpu@Thl, Takue kak Arial, Tahoma, Verdana,
Times New Roman, Calibri u ap.;

7. Pazamep mpugra 11 3aroJoBKOB — He MeHee 24, Ul
nH(popmanuu He MeHee 18.

8. He pexomeHayercss HCIOJIB30BaThb  pa3Hble  THIIBI
mpudTOB B OJHOU MPE3EHTAINH.

9. Ina BeIOeneHuss MHGOPMAIMM CIIEAyeT HCIIOIb30BaTh
KUPHBIN WpHUT, KypCHB WIH MO TICPKUBAHHE.

10. He 310ynotpe0asiTh MpOnUCHBIMUA OyKBaMHu.

®oH 3. XematenpHO HCMOIB30BATh OJHOTOHHBIM (POH HESPKUX
MIACTEJIbHBIX TOHOB.
4. Jlns ¢poHa MpenrnouTUTENbHBI XOJIOAHbIE TOHA.

Hcnonb3oB 3. Ha omnoMm cnaiie peKOMEHIyeTCs HCIONb30BaTh HE
aHMe I[BETa Oostee 3-X BETOB: OJMH Uil ()OHA, OJMH JIJIS 3ar0JIOBKA, OJIUH IS
TeKcTa.

4. Jlns ¢oHa U TEKCTa MCTIOIB30BaTh KOHTPACTHHIC I[BETA.
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IIpencrasn 4. PexoMeHAyeTCsI HCIIOJIb30BaThb KOPOTKHME CJIOBa U
eHHe HHpOopMaLuu IIPEIIOKEHUS.

5. MuHHMH3HMpOBaTh KOJIMYECTBO NPEJIOrOB, HapedHii,
IIPWJIAraTeIbHBbIX.

6. 3arosoBKH JOJDKHBI IPUBJICKATh BHUMAHHUE ayJUTOPUU.

O0beM He crouT 3amonHsTh OOUH CHAN] CIMIIKOM OOJBIINM 00HLEMOM
nHpopManun nH(OpMALIUU: IO MOTYT €IMHOBPEMEHHO 3allOMHUTHL HE 0ojiee Tpex
(hakTOB, BBIBOJIOB, OTIPEICICHHIA. -

2.2. OueHouyHble cpeAcTBa PpPYyO0ekHOro (TeMAaTH4YeCKOr0) KOHTPOJISl MO
aucounanae OYIL13 Buogorus

PyOexubiii KOHTpONb MO aucuuiinHe «buonorus» mnpoBogutcs B (opme
KOHTPOJBHBIX PAa0OT Ha OTAETBHBIX 3aHATHIAX IOCJIE 3aBEpIICHHUS HW3YyYEHHUs IEepBOTO,
BTOpPOT'0, TPETHETO U YETBEPTOro paszzenoB. [locie 3aBepieHus NATOro pasjesa pyoeKHbII
KOHTPOJb MPOBOAUTCS B ¢opMe 3allUThl Keica: MpeACTaBICHUs] Pe3yJIbTAaTOB pPEIleHUs
KelcoB (BBICTYILIEHUE C Ipe3eHTanuel ). PyOekHbIi KOHTPOJIb IIECTOr0 pa3jiesa MPOBOIUTCS
B (QopMmMe 3amThl NPOEKTa: NPEACTABICHUS PE3YJIbTaTOB  BBHIMOTHEHUS  y4eOHO-
HCCIIEIOBATENLCKOTO IPOEKTA (BBICTYIJICHUE C MTPE3CHTAIINEH ).

[IpuBeneM nmpuMepsl 3a1aHuii 1)1 KayK0ro TUIa pyOexHOro KOHTPOJIS.

1. KonTpoabHasi padora “MoJieKky/IsipHbI YPOBEHb OPraHU3alUM KUBOTO0”.

B pesynbrare ocBoeHus neporo pazgena “Kierka — cTpyKTypHO-(QYHKIIMOHATBHAS
€IMHUIIA XKUBOT'0” 00yJaromuecst CMOTYT:

— XapakTepu30BaThb CTPOEHHE M (PYHKIIMM OCHOBHBIX OHMOIOJMMEPOB, KIETKU U €€
CTPYKTYPHBIX 3JIEMEHTOB;

— OIpeAENATh PE3yJIbTaThl N3MEHEHUS T€HETUUECKOT0 KoJia B MPOoIieccax MaTpUYHOTO
CUHTE3a;

— OpraHu30BbIBaTh HAONIOICHHE OMOJOTMYECKUX OOBEKTOB HA MOJEKYJISIPHOM U
KJIETOYHOM YpPOBHE.

KonTponbHast pabota npeacrapisier co0oil 3ajaHusl B TECTOBOW (opMe Pa3IUYHOTO
YPOBHSl CJIOXHOCTU: “HM3KMH’, “cpegHuii” W “BbICOKMH’. B 3aBucumocTH OT THHA M
TPYJHOCTHU 3aJ[aHMsl €r0 BBINOJIHEHHWE OLIEHHWBAETCS Pa3HbIM 4yuCiIOM OauioB. BrinmonHenue
KaKJOT0 3aJlaHusl ‘““‘HU3KOTO” YPOBHS CJIOXHOCTH OlleHHWBaeTcsi 1 6amioMm. 3a BBINOJIHEHHE
3aIaHui “CpeHer0” YpOBHS CIOKHOCTH B 3aBUCHUMOCTH OT TIOJHOTHI M TPABUIBLHOCTH
OTBETa MMPHCBaNBaeTCs 70 2 6ayIoB.

K 3aganuro “BBICOKOr0” YpOBHS CJIOKHOCTHM OTHOCHTCS pemeHune 3axad. Ilpum
MPAaBUIILHOM pEIICHUH 3aJJaHHH “BBICOKOT0” ypOBHS IpHUCBanuBaeTcs 3 Gaia.

3aaHus BceX YPOBHEHN CIIOKHOCTHU MPOBEPSIFOTCS aBTOMAaTHYECKH.

Pacnipenenenne 3agaHuMii 1O YpOBHSAM CJOXHOCTH IPEACTABIECHO B CIENYIOIIEH
TalJuIe:

Yposen b IIpouent Tun Bonpocos
b  CJOXKHOCTH | aj HOe cojiep:KaHHe
3ajaHus 3a/laHui
Huzkuit 1 65% - 3aJaHusl ¢ BHIOOPOM OJHOTIO MPaBUIBHOTO
oTBETa
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Cpennuit 2 15 % - MHOKE€CTBEHHBIN BBIOOD;
- BONPOCHI Ha  YNOPSJAOYHMBAHUE WM
YCTaHOBJICHUE IIPaBUIILHON
NI0CJIeIOBATEIIEHOCTH

Bricokuii 3 20 % - CHUTYyallMOHHBIC 3aJa4dl WJIU  BOIPOCHI
IpeayCMaTPUBAIOIINE PA3BEPHYTHIN OTBET

Kputepuu oniennBanusi py0exHONH KOHTPOJIBHON paObOTHI:

Ounenka IIpoueHT BBINOJIHEHUS
“OTINYHO” 85-100%

“xopomo” 70-84%
“yIOBIETBOPUTEIHHO” 50-69%
“HeyI0BIETBOPUTENIHHO” MeHee 49%

1. AzoTtucroe ocHoBanue ageHuH B Mosekyine JJHK kommnemenTapHo...
1) ryanuny;
2) UMTO3UHY;

3) ypauuiy;
4) THMHHY.

2. K myprHOBBIM a30TUCTBIM OCHOBAHUSM OTHOCSITCSL...
1) aieHNH ¥ TyaHUH,

2) TyaHUH U [IUTO3UH;

3) UUTO3MH U ypaIlu,

4) ypauui u afieHuH.

3. Beibepute dpynxmuro u PHK?

1) XxpaHeHue reHeTu4ecKoil HHpOopMaIuy;

2) TPaHCHOPT aMHHOKHUCIIOTHI B PUOOCOMY;

3) BXOIUT B cOcTaB pubocom;

4) nepenoc renernyeckoii ungpopmanuio ot IHK k pudocome.

4. KiteTkn 5yKapuoT HE COJIepIKar...
1) muzocowm;

2) pubdocom;

3) Me30coM.;

4) xommekca ["oxbKH.

5. KneTkn npokapuoT conepixar...
1) KJI€TOYHBIN LEHTD;

2) 3HJ0MIa3MaTUYECKYIO CETh;

3) pu60COMBI H ME30COMBDI;

4) xomruiekc ['oabIKH U TU30COMBI.
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6. Kakue opraHou il BCTpEYarOTCs TOJIBKO B PACTUTEIIBHBIX KICTKaX?
1) sHgOMIIa3MaTHYECKas CETh;

2) NJIACTH/DI;

3) MUTOXOHJIpUH;

4) xomrutekc I'onbmKu.

7. B meTadazHol XpOMOCOME BBIJICTISIOT. ..
1) niieun U LEHTpocoOMYy;

2) UEHTPOCOMY M LIEHTPHOJIH;

3) LEHTPHUOJIU U LIEHTPOMEPY;

4) HeHTpOMepY M IJICYH.

8. K aBroTpodam oTHOCSTCHL. ..

1) BupycHI;

2) XeMOCUHTE3NpPYOIIHe OAKTEPUH;
3) rpuOsr;

4) napa3uTHUecKue OaKTEpUU.

9. Tpanckpumnuus — 3TO...

1) csi3piBanue aMmuHOKHCHI0THI ¢ TPHK;
2) nepeHoc aMMHOKHCIIOTHI B pubocomy;
3) yaBoenue monekyisl JJHK;

4) cunre3 u PHK na matpuie J[HK.

10. Ecom xonmupyromias 6enok yacth reHa coaepxut 6000 map HyKIEOTH[OB,
CKOJIbKO aMUHOKHCJIOT B KOJUPYEMOi MoJiekye Oenka?

1) 100;
2) 500;
3) 1000;
4) 2000.

11. Kakue 13 nepeynciaeHHbIX 00sie3HEeH, BEI3bIBAIOTCS BUPyCcaMu?
a) TyOepKyIe3 u 1udTepus;

6) dudrepus n CITU/I;

B) CIIU /I 1 rpumnm;

T') TPUIII U TYOepKYIe3;

12. B pe3ynbTare nepBoro JeneHust Meio3a MporuCcXoIuT:
a) yBeIM4YeHue Habopa XpoOMOCOM;

0) yMeHbIIEHHEe HA00pa XPOMOCOM;

B) COXpaHEHHE HCXOJHOTO HAOopa XpOMOCOM.

13. Yto mpoucxoaut B aHadaze 11 meiioza?

1) cniupanu3zaius XpoMocoMm;

2) pacxokJIeHUE K TOJI0CaM JIByXPOMAaTHIHBIX XpOMOCOM;
3) pacxo:kneHue K MoJIcaM XpOMAaTH/;

4) pacronoXeHne XpOMOCOM B TNIOCKOCTH 9KBAaTOPA KIETKH.

TO
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14. YcraHoBUTE COOTBETCTBUE

Opranounpg

OyHKIMSA

1) pubocoma

A) nepeBapuBaHUE OTMEPIIUX KIETOK

2) XJIOpOILIACThI

b) ¢porocunTe3

3) IU30COMBI

B) cunres Genka

4) ueHTpuonu

') oOpa3oBanue BepeTeHa ACICHUS

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

15. BeibepuTe XHMMHUYECKHE JIIEMEHTBHl KIETKH, KOTOpbIE BXOJSIT B COCTaB

OpPraHUYeCKUX BEIIECTB:

1) kanbImii;

2) yriepon;

3) UMHK;

4) Bogopon;

5) kucJopon;

6) Menb;

7) a3oT.

16. YcraHoBUTE COOTBETCTBUE

['pynnbel aMUHOKUCIIOT

[IpencraBurenu

1. HelitpanbHble

A) rmyraMuHOBast KUCJIOTa

2. Kucneie

b) nmu3un

3. OcHOBHBIE

B) ananun

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

17. B wmonexkyne JHK wnykneotunpr, comepkamme aaeHuH, cocTaBiasioT 10%.
CKOJIbKO MPOIEHTOB B JaHHOW MOJIEKYJe HYKJIEOTUIOB, COAEPKALUX [UTO3UH?

1) 10;
2) 20;
3) 30;
4) 40.

18. B monexyne PHK nyxieotnnbl, coxepkamue ypauui, coctaBistioT — 30% u
aneHuH — 40%. CkoJIbKO MPOLIEHTOB a/IeHUJIOBBIX HYKJIEOTHAO0B coiepxkutcs B uenu JIHK,
KOMIUIEMEHTApHOU TOM, HAa KOTOPO# cUHTe3upoBanach 3ta PHK?

1) 0;
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2) 30;
3) 35;
4) 40.

19. Yuactox monexyinbsl JJHK coctout u3 60 nap Hykneornnos. Onpeaenure AIUHY
3TOTO yuyacTka (paccrossaue mexay Hykineorunamu B JIHK cocrasnser 0,34 um)

1) 20,4;
2) 24;
3) 10,2;
4) 30.

20. ®parment monekyisl [JHK conepxut 1230 HykieoTHAHBIX OCTAaTKOB. CKOJBKO
aMUHOKHCIIOT OyJIeT BXOJAUTh B cOocTaB Oenka?

1) 205;
2) 410;
3) 408;
4) 360.

2. 3amuTa KelicoB: MpecTaBJIeHHEe Pe3y/IbTATOB PellIeHHs KeiCoB.

3amuTa Kelca sBIsAETCS PYOSKHBIM KOHTPOJIEM IO IATOMY paszzaeny “buosnorus B
KHU3HHU, B pe3yJIbTaTe U3y4yeHHsI KOTOPOro 00y4aroIuecs: CMOT'yT:

— QaHaJU3UpOBATh ATHYECKUE AaCIEKThl COBPEMEHHBIX MCCIEI0BAaHUN B 00JaCTH
OMOTEXHOJIOTMU U T€HETUYECKUX TEXHOJIOTUH.

Jnst 3amuThl KelcoB oOywaromuMces HeoOxonumo B pamkax BCP moarotoButh
YCTHOE COOOIIEHHE M0 pe3ysibTaTaM pelIeHHs Kelica ¢ OArOTOBKOM Mpe3eHTalui.

Kputepun olieHuBaHUs] YCTHOTO COOOILEHUS:

Kputepun Babl
OlleHUBAHUS
1 6ana 2 dasna 3 danna
1. CootBeTcTBHE | COAEpKAHUE JIOKJIaJia | coiep KaHue coJiepKaHue
CoJiep>KaHus JOKIaja | JIUIIb YaCTUYHO | IOKJIA/a, 3a | IOoKJIaaa
3asIBJIEHHOI TeMe COOTBETCTBYET UCKJIIOYEHHEM COOTBETCTBYET
3asIBIICHHOM TeMe OTJIETBHBIX 3asiBIICHHOI TeMe U
MOMEHTOB, B IMOJHOW Mepe eé
COOTBETCTBYET packpbIBaeT
3asIBJICHHOW TeMe W
B IIOJHOM Mepe eé
packpbIBaeT
2. Cremnensb | pacKpbiTa Majlag 4YacTh | TeMa packpbITa | TeMa packpsiTa
PaCKpBITHS TEMBI TEMBI, MOMCK | XOpPOILIO, HO HE B | MOJHOCTHIO;
uHpOpMallUK TIPOBEAEH | MOJIHOM  00BEME; | MpecTaBiIeH
ITOBEPXHOCTHO; B | HHpOpMaLH 000CHOBaHHBIM
U3JIO)KEHUU  MaTepuaia | mpecTaBIeHO 00BEM
OTCYTCTBYET JIOTHKA, | HEJJOCTaTOYHO; B | HH(OPMALIUK;
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JIOCTYITHOCTh

OTACJIbHBIX ClIy4dasax
HapyIlIeHa JIOTHKa B
U3JI0KCHUH
marepuana,
COBCEM JIOCTYITHO

HE

H3JI0KCHUC
Marcpuaia
JIOTUYHO, JOCTYIIHO

3.YMeHue n0CTynHO
U TIOHSATHO Tepenarb
coziep’KaHue JI0KJIaza
B BHJIC ITPE3CHTALUH

u3 MPEACTABICHHON
MIPE3EHTALlU HE COBCEM
IIOHsTHA TEMAaTHUKa
UCCJIEOBAHMS,  JCTaIH
HE PaCKPBITHI

Ha OCHOBE
Npe/ICTaBICHHOM
pe3eHTAINH
dbopmupyercs
olmiee MOHUMaHUE
TEMaTHKH

Ha OCHOBE
NPEICTaBICHHOM
Mpe3eHTAINH
dhopmupyercs
MOJIHOE TIOHUMAHUE
TEMaTHKH

UCCJIEIOBaHMsI, HO | UCCIIEJOBAHMUSI,
HE SICHBI JeTalu PaCKpBITHI JeTalIN
OrneHuTe MPE3CHTALNIO TI0 CIAEAYIOIUM KPUTEPUSIM:
Kpurepun banabl
OLlEHUBAHUS
0 1 2
IIOJIHOTA uHpOpMaIHs, uH(popManus, Mpe3eHTaus
HCIIOJIb30BaHUS HCIIONb3yeMast B | IPE/ICTABIICHHAS B | COACPKUT MOJHYIO
yueOHOro MaTepuaia | Mpe3eHTaluH, HE | mpe3eHTaIuu, " YETKYIO
OTHOCUTBHCS K TEME OTHOCHUTCS K Teme, | uHpopmaiuio,
HO  HEIOCTATOYHO | JOCTaTOYHYIO ISt
MOJIHO PACKPBIBAIOT | (hopmMupoBaHUS

€C COACPpIKAaHUC

MNpEaACTaBICHUA (O
TEMC

JIOTHKa U3JI0KEHUS | MaTepHal MaTepuan MaTepua,
MaTepuaia B | mpe3eHTanun HE | Ipe3eHTaluu IIPUBEICHHBIN B
COOTBETCTBUU C | COOTBETCTBYET TEME, | YACTUYHO Ipe3eHTaluN
IUIJAHOM ¥ TEMOH | IUIaHa HeT COOTBETCTBYET TEME | IMOJIHOCTHIO
3aJlaHus 3aJaHus, IUIaH | COOTBETCTBYIOT
IIOCTPOEH HE TOYHO | TeM€ 3aJaHus U
COCTaBJIEHHOMY
TUIaHy
TEPMHHOJIOTHYECKas H | B Mpe3eHTallH | B Mpe3eHTall! | B MIpe3eHTallH
opdorpapuyeckas MIPUCYTCTBYIOT IIPUCYTCTBYIOT OTCYTCTBYIOT
TPaMOTHOCTh opdorpaduueckue opdorpaduyeckue | opdorpaduyeckue
omnOKM, HE  BCe | OMMOKH, TEPMUHBI | OIIMOKH, TEPMHUHBI
TEPMHHBI IPUMEHEHBI | IPUMEHEHBI BEPHO | IPUMEHEHBI BEPHO
IO CYILIECTBY
aKKypaTHOCThb U | Ipe3eHTanus IIpE3EHTALNS IIpe3eHTALNS
OPUTHHAIBHOCTh noctpoeHa 0e3 yuera | mocrpoeHa C | mocTpoeHa B

46




MOCTPOCHHS KOMIIO3ULIUT y4eTOM TpeOOBaHUI | TOJTHOM

CIIaiIoB, 6e3 | k opopmIeHHIO, HO | COOTBETCTBUHU

COOJTIOICHHUS HET eIUHOTO | TpeOOBaHUSIMU

TpeOOBaHMI K | ohopmiteHus odopmIIeHuUS,

mpudTam u | cnaiiioB HCII0JIb30BaH

IIBETOBOMY OpPUTHHAILHBIN

o opMIICHHUIO TIOJIXO/T K
o(OpMIICHHUIO
CJIAlJI0B

Ikaja nepeBoaa 6aJ1JI0B B OTMETKY

17-15 GamnoB - «5»

14 - 9 6annoB - «4»

8-6 0aIoB -«3»

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

3. 3ammTa mnpoekra:
HCCIIeI0BATEIHCKOTO0 MPOEKTA.

npeiacTaBjeHHe Pe3yJabTATOB BbINOJHEHUs] Y4eOHO-

3amuTa TNpOEKTa SBIAETCS PYOESKHBIM KOHTPOJEM IO IIECTOMY pas3aeny
“BHOPKOJIOTUYECKUE HCCIEOBaHUs , B PE3ylbTaTe H3YYCHHUS KOTOPOro oOOydaromiuecs
CMOTYT:

— ONHUCHIBATh METO/Ibl OMOIKOIOTMYECKIX MCCIIeIOBAHNN;

— MJIAHUPOBATh OMOIKOIOTHUECKUN IKCIIEPUMEHT;

— MPOBOANUTH OMOIKOIOTUIECKHIA HKCIIEPUMEHT;

— MHTEPIPETUPOBATH PE3yIbTaThl MPOBEAECHHOTO OMOIKOIOTHUECKOTO IKCIEPUMEHTA
C MCTIOJIb30BaHUEM KOJMYECTBEHHBIX METOJIOB.

Jlng 3ammTel MpoekToB oOydaromuMmcsi Heooxoaumo B pamkax BCP moaroroButh
YCTHOE COOOIIEHHE MO Pe3ysIbTaTaM BBITIOJHEHUs y4eOHO-HCCIIEOBATEIHCKOTO MPOEKTa C
MIPE3CHTALIUMN.

TpeGoBanust K mpe3eHTAMH W COOOLICHWIO OIMCAHBI B TPHUMEPE BBITOIHEHHS
y4eOHO-HCCIIEI0BATEIBCKOTO MPOEKTA.

Kputepun olieHuBaHUs YCTHOTO COOOILEHUS:

Kpurepun banibt

OlICHUBAHUA

1 6aaa 2 0aj1a 3 0a1a
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1. cojiepKaHue coj/iepKaHue coJiepKaHu
CootBercTBHE JIOKJIaJa JIMIIb YaCTUYHO | JOKJIaja, 3a|e JIOKJIa1a
coJiepKaHusl JOKJIa/aa | COOTBETCTBYET UCKIIIOUCHHEM COOTBETCTBYET
3as1BJICHHOU TeMe 3as1BJICHHOM TeMe OTZIEJIbHBIX 3asBJICHHOUN TeMe U

MOMEHTOB, B IIOJIHOM Mepe €€
COOTBETCTBYET packpbIBaeT
3asBJICHHOW TeMe€ U

B IOJHOH Mepe eé

pacKkpbIBaeT

2. Crenenb packpeiTa Majas TeMa TeMa

PACKpBITHS TEMBI 4acTb ~ TEMbI;  IIOUCK | PaCKpbITa XOpPOUIO, | pACKpbITa
uHpopManM TPOBEAEH | HO HE B IIOJHOM | OJHOCTHIO;
MTOBEPXHOCTHO; B | 00BEME; MIPEACTABIICH
M3JIOKEHUU  MaTrepuaia | uHdopmanuu 000CHOBaHHBIH
OTCYTCTBYET JIOTHKa, | IPEACTABICHO 00BEM
JIOCTYITHOCTh HEJOCTaTOYHO; B | mH(MOpMAaIUu;
OTJIEJIbHBIX CIIY4asiX | U3JI0KEHHUE
HapyllleHa JIOTUKA B | MaTepHalia
U3JI0KEHUHU JIOTUYHO, IOCTYITHO
Marepuana, HE
COBCEM JJOCTYITHO

3.YMmenue u3 Ha  OCHOBE Ha OCHOBE
JOCTYITHO U MOHSITHO | IPEACTaBICHHOU MpEACTaBICHHOM MpEeACTaBICHHOM
nepeaaTh MPE3CHTAIIMM HE COBCEM | IIPE3EHTALUU MPE3CeHTAIUN
coJiepKaHue JOKJIazna | HOHSATHA TeMaTHka | popmupyercs dbopmupyercs
B BHJIC NIPE3CHTAIIMN | UCCIEAOBaHUs, JeTalH | 00IIee TMOHUMAHHE | TOJIHOE IOHUMAaHUE

HE PaCKPBITHI

TCMAaTHUKHU

TEMATUKHU

UCCIICIOBaHMsI, HO | UCCIIEOBaHMUS,
HE SICHBI JEeTalN PacKpbITHI JeTAIN
OneHuTe NPEe3eHTAIHIO M0 CIETYIOIIUM KPUTEPUSIM:
Kpurepun bannbl
OlLleHUBAHUS
0 1 2
IIOJIHOTA uHpopmanus, uH(popmManu MIPE3EHTALN
MCIIOJIb30BaHUs HCIIOJIb3yeMast B | s, mpexncraBieHHas | A COJIEPIKUT
y4eOHOro Marepuana | Ipe3eHTalll!, HE | B MIPE3CHTALNH, | TIOJHYI0O U YETKYIO
OTHOCHUTBCSI K TEME OTHOCUTCSI K TeMme, | uHpopMmarluio,
HO  HEJOCTATOYHO | IOCTaTOYHYI IS
MIOJTHO PacKpBIBAIOT | popMUpOBaHUS

€€ COACPpIKAaHNC

MNpEaACTaBICHUA (o)
TEMC
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TEPMUHBI IPUMEHEHBI
0 CYLIECTBY

IMPUMCHCHBI BCPHO

JOTHKa MaTepHan MatepHan MarepHa,
U3JIOKEHUSl MaTepualia | mpe3eHTaluu HE | Mpe3eHTalun MIPUBEICHHBIN B
B COOTBETCTBHH  C [ COOTBETCTBYET TeME, | YaCTHYHO MPE3CHTaINH
IUTAHOM W TEeMOH | IjaHa HeT COOTBETCTBYET TEME | MOJIHOCTHIO
3aaHHS 3aJjaHuA, IUIaH | COOTBETCTBYIOT

MOCTPOCH HE TOYHO | TeMe 3aJaHusi U
COCTaBIICHHOMY
IJIaHy

TEPMUHOJIOTHYE B B B
cKas U | Ipe3eHTallu Mpe3eHTaIUN Mpe3eHTaINH
opdorpapuyeckas MPUCYTCTBYIOT MPUCYTCTBYIOT OTCYTCTBYIOT
IPaMOTHOCTh opdorpaduyeckue opdorpaduyeckue | opdorpaduyeckue

omnOKH, HE  Bce | OMOKHM, TEPMHUHBI | OIIMOKH, TEPMUHBI

IIPUMCHCHBI BCPHO

aKKypaTHOCTb U MIPE3CHTAIHS Mpe3eHTaIH Mpe3eHTaIH
OPHUTMHAIBHOCTH nocTpoeHa 0e3 ydera | ss  INOCTpoeHa C |5  TOCTpOeHa B
MOCTPOCHHS KOMITO3ULIUT y4eTOM TpeOOBaHUil | IOJTHOM
CIIAi 0B, 0e3 [ k opopmiIeHUI0, HO | COOTBETCTBUH c
coOroAeHUS HET eIMHOTO | TpeOOBAHUAMU
TpeOOBaHMI K | oopmIieHUs odopmIIeHuUS,
mpudram U | crainioB HCIIOJIB30BaH
LIBETOBOMY OpHUTHHAIBHBIN
ohOopMIICHUIO MOAXO/ K
oopmieHuro
CJIAlJI0B
Kpurepun oneHuBaHusi 3allldThl MPOEKTa: Oalabl 3a YCTHOE COOOILIEHUE W

MpE3CHTAINI0 CYMMHUPYIOTCA. OOCHKA BBICTABJISICTCA B COOTBETCTBUH CO IIKAJIOM:

17-15 6amnoB - «5»
14 - 9 6amwoB - «4»

8-6 6amoB -« 3»

Menee 6 6a/UI0B I OTCYTCTBHUE PAOOTHI - «2»
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2.3. OueHo4YHbIE CpeaCTBA MPOMEKYTOYHOM ATTECTAMY MO THCIUIITHHE
OVYI1.13 Buojorus

IIpomexxyTouHass KOHTpPOJb M0 AucuuiuinHe «buosorus» NpoBOAUTCA B BUJE
MUCHbMEHHOW MTOTOBOW KOHTpPOJIbHOW paboTsl. KoHTponbHas paboTa BKIOYaeT B ceOs aBa
TUIA 3aJlaHUI: TECTOBBbIE BOINPOCHI, HANpPaBJIEHUE HA IPOBEPKY YCBOECHUS TEOPETUYECKOTO
MaTepuaia, W 33Jadyd W 3aJaHus, HAINPaBICHHbIE HA TPOBEPKY CHOPMHUPOBAHHOCTU
MPAKTUYECKUX YMEHUH.

Yacts 1 comepxut 15 3aganuii ¢ BBIOOPOM OJHOTO BEpHOTO OTBETA M3 4yeTbipex u 10
3aJaHui C BbIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, Ha COOTBETCTBUS OMOJIOTMYECKUX
00BEKTOB, MPOIIECCOB U SIBICHUH.

Yacte 2 comepxuT 4 3amaud M3 pa3HbIX TE€M JUCHMIUIMHBI U | MpakTHUKO-
OpUEHTHUPOBAHHOE  3aJaHue, (QOpMUPYEMOM B  COOTBETCTBUM C  METOJUYECKUMU
PEKOMEHAALUSAMH.

B 3ananusix 1-15 BeiOepute 01MH NPaBUIbHBIA OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJISIET MOJIEKVIJIA

1) ne30xkcupuOOHYKIEMHOBON KUCIOTHI

2) puOOHYKIIENHOBOW KHCIOTHI

3) nunuga

4) monucaxapua

2. VIAJIEHUE IUMEPOB TUMMWHA B MOJIEKVYJIE JHK I[MPOUCXOAUT B
IMTPOLIECCE

1) TpancBepcun

2) penaparuu

3) peruMkanuu

4) Tpanchopmanuu

3. JUIA OBPA30OBAHUA JIMIIUAHOT O BUCJIOA BAXHBI
B3AMMOJENCTBUSA MEXY MOJIEKYJIAMHU JIUITU]IOB:

1) BomopoHbIe U HIOHHBIE

2) MOHHBIE M KOBAJICHTHBIE

3) KOBaJIeHTHbIE U TUAPOPOOHBIE

4) Toabko rupodoOHbIE

4. YIAJIEHUE IUMEPOB TUMMUHA B MOJIEKVYJIE JHK I[MPOUCXOAUT B
ITPOLECCE

1) penaparuu

2) TpaHchopmanuu

3) TpaHCcBepcUHn

4) peruKanuu

5. JIUIS1 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HyKJIEOTH/IOB

3) rIMKOTeHa

4) pochomunuaon

6. BITPO®A3E MUTO3A JJIMHA XPOMOCOMBI YMEHBITAETCS 3A CHET

1) TpaHCKpUIIIUU

2) penyrMKaiuu

3) neHaTypanuu

4) ciupauzanuu

7. BIIATOJIAPA KOHBIOT'ALIMN 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBennueHue ynciia XpoMocoM B/IBOE
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2) oOMeH reHeTHYeCKOi nH(popMarreil MeKay TOMOJIOTUIHBIMH XPOMOCOMaMHU

3) yMeHbIIIEHHE YHCIIa XPOMOCOM BJIBOE

4) yBeJIMUEHHUE YUCIIAa TAMET

8. TMOJIMIIENTUAHBIE LEIMMW CHUHTE3UPYIOTCA HA PUBOCOMAX,
HAXO/ALNXCA:

1) B iuT03051€ ¥ MOTUPHUIIMPYIOTCS TAKIKE B IIUTO30J1E

2) B IMTO30JIe, 3aTeM MOAUPUITUPYIOTCS B ammapate [ obmku

3) Ha MeMOpaHe SHIOIIA3MATHYECKOTO PETUKYIyMa, 3aTeM MOIUPUIMPYIOTCS B
arnrapare ['onbmxu

4) B IMTO30J1€, 3aT€M MOAU(DUIIUPYIOTCS B JTFOMEHE JIN30COMBI

9. MIHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONBKO DYKapUOT apxedaKTepuit

2) sykapuoT U 3y0akTepuit

3) sybakTepuii u apxebakTepuit

4) apxebakTepuil U HyKapuoT

10. BCE PEAKIIMUM CHUHTE3A OPIAHMYECKMX BEIIECTB B KIJIETKE
[MPOUCXOAT

1) o6pazoBanurem monekyn ATD

2) ¢ 0cBOOOXKAEHUEM SHEPTUU

3) paciueruieHueM BelecTB

4) ncnoyib30BaHUEM IHEPTUU

11. U3 OJHOM MOJIEKYJIbI HYKJIEMHOBOM KMCJIOThI B COEJIMHEHNU
C BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpomocoma

3) ren

4) xjoporuiact

12. JOYEPHUE XPOMATUIBI CTAHOBATCA CAMOCTOSATEJIbBHBIMU
XPOMOCOMAMUMU TIOCJIE

1) cmraprBaHUs TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa yyacTKaMu MEX]ly TOMOJIOTMYHBIMU XPOMOCOMaMU

3) pazaeneHus COeTUHSIOMEN UX LIEeHTPOMEPHI

4) BBICTpanBaHUS XPOMOCOM B DKBATOPHAILHON TUIOCKOCTH KIIETKH

13. TEHETUYECKUI KOJI — DTO:

1) HaOop KJICTOYHBIX FCHOB

2) HYKJICOTHIHAS TIOCIICIOBATEIbHOCTh TeHA

3) reHeTHYEeCKast IKCIIPECCHs

4) cucTeMa 3arucy TeHeTHYECKOH HHPOpMaIn

14. B KAKUX M3 TIEPEUMCJIIEHHBIX OPI'AHEJIJT CAMAS BBICOKAS
KOHLIEHTPALIMS Ca®*

1) siape

2) MUTOXOHJIPUSX

3) uurormazme

4) anmapare "oyibpxu

15. KAKME U3 IMEPEYNCJIEHHBIX HUXKXE CTPYKTYP KJIETKU HE UMEIOT
MEMBPAHBI

1) mu3ocombl

2) XJIOPOILITACTHI

3) SAAPBIIKH

4) anmapar I'osibpxu
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ITaJI0OHLI OTBETOB

No
3a1aHusd 0 1 2 3 4 5

OTBCT

B 3amanmsax 16-25 BeIOEpUTE HECKOJIBKO IMPABHIBHBIX OTBETOB WM YCTaHOBHUTE
COOTBETCTBHUE WJIU IIOCIIEI0BATENBHOCTD!

16. BOCCTAHOBUTE B NCTOPMYECKOM [TJIAHE
IIOCJIEJIOBATEJILHOCTD 3TAIIOB BO3JIEMCTBUS YEJIOBEKA HA BUOC®DEPY:

1) ycusneHue BIUSHUS HA IPUPOY C KOPEHHBIM MPEOOPA30BAHUEM YaCTH SKOCUCTEM;

2) U3MEHEHHE 3KOCHCTEM 4Yepe3 MacTb0y CKOTa, YCKOPEHUE POCTa TpaB IyTEM HX
BBDKHUTAHUS U T. 11.;

3) rino0anbHOE M3MEHEHHE BCEX IKOJIOTMYECKHUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTpaHUYEHHOM MHTEHCU(UKAIIMEH X0341CTBa;

4) CBepXMHTEHCHMBHas 0XOTa 0€3 pe3KOro H3MEHEHMs] SKOCHCTEM B TIEPHOJ
CTaHOBJICHUS Y€JIOBEYECTBA;

5) BO3/CHCTBHE IO/ICH HAa Orochepy JIHIb KaK OOBIYHBIX OMOJIOTHYECKUX BHJIOB.

17. BBIBEPUTE ITPOLIECCHI, IMTPOTEKAIOIIWME B IIPO®A3E IIEPBOI'O
JIEJIEHVSI MEMO3A

1) oOMeH ydacTKkaMHu XpOMOCOM

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

3) AeneHue MEHTPOMEP XPOMOCOM

4) hbopmupoBaHue BepeTeHa JEIECHUS

5) BeICTpariBaHKE XPOMOCOM IO IKBATOPY KIETKU

18. KAKHE TITPOLECCHI TITPOUCXOAAT B KIIETKE B IIEPUOJ
NHTEP®A3BI?

1) cnupanuzanus XxpoMocom

2) penymnukanus moaexyn JJHK

3) pacTBOpEHHE SIIEPHOI 000I0UKU

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunte3 nPHK B siape

19. MAIJIBIE KPYI'OBOPOTHI VIJIEPOJA B BUOCO®EPE MOI'YT
OCYHWECTBJIATBHCA CIEAYIOINM ITYTEM:

1) yranekucinelif Ta3 BeIgeNseTcsl B atMocdepy B Iporecce (pOTOCHHTE3a B JHEBHOE
BpeMs, 2 B HOYHOE BPEMSI €0 YacTh MOTIIOMIAETCS] PACTEHUSIMH U3 CPEIIBL;

2) yriaekuciblii ra3 morIomaeTcs U3 arMocdepsl B mpouecce pOToCHHTE3a B JHEBHOE
BpeMsI, @ B HOUHOE BPEMsI €T0 YacTh BBIJICIISCTCS PACTCHUSIMH B CPELY;

3) yrumekucnblii raz armocdepsl IOrJOIMIaeTcss B mpolecce (POTOCHHTE3a C
00pa3oBaHMEM OPraHWYECKHX BEIIECTB, a C THOENBI0 PACTCHHH W JKUBOTHBIX MPOUCXOIUT
OKHCJICHHE OPTaHUYECKUX BEIIECTB C BBIIECICHUEM YITIEKUCIIOTO rasa;

4) yrimexucnbelii Ta3 arMocdepbl IMOTJOMIaeTCsl B Tporecce (QOTOCHHTE3a, a IpH
JIBIXaHUU BBIAETSETCS B aTMOCchepy;

S) yraekucnelii a3 arMocdepbl Toriomaercs B mporecce (OTOCHHTE3a, a TMpHU
C)KUTaHUU OPTaHMYECKUX BEIIECTB BBIJCISAETCS B aTMOChEpY.

20. YKAXUTE ITOCJIIEAOBATEJIBHOCTDH ®A3 OIVIOJJOTBOPEHU .

1) cnusiHue raMeT, WM CUHTaMUM
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2) MTMCTaHTHOE B3aHUMOJICUCTBHUE U COTMKEHUE TaMET
3) KOHTaKTHOE B3aUMOICHCTBHUE raMET U aKTUBAIIUS SHIICKICTKH

21. YCTAHOBUTE [HOCJIEAOBATEJIBHOCTb CTAIUI

NMHAWUBUAYAJIBHOI'O PA3BUTUS YEJIOBEKA, HAYMHAS OT 3UT'OThI.

1) dopmupoBaHUE YETHIPEXKaMEPHOTO CepIa

2) obpazoBaHue 0JIACTOMEPOB

3) bopMupoBaHHE HEPBHOW CUCTEMBI

4) popMupoBaHrE ME30ICPMBI

5) oOpa3oBaHKe IBYXCIOWHOTO 3apO/IbIIIa

22. BRIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI
1) obGecrieunBaeT MOCTYIUIEHUE B KJIIETKY HOHOB M MEJIKMX MOJIEKYII

2) obecrieurBaeT repeiBHKEHUE BEIIECTB B KIIETKE

3) OTrpaHUYUBAET LIUTOIUIA3MY OT OKPYXKAIOIIEeH Cpeibl

4) ydacTBYyeT B MOTJIOIIEHUH BEIIECTB KIIETKON

5) mpumaeT KJIeTKe XeCTKyIo hopmy

6) ciyxut Matpuuei g cuate3a ”PHK

23. BBIBEPUTE JIBA IIPU3HAKA HE TIOAXOAAIIWE OJIA OIIMCAHUA

TPAHCKPUIILNHN VYV OYKAPUOT

1) oO6pa3oBaHue NOJUHYKICOTHIHON ETH

2) COCAMHSAIOTCS HYKJICOTHIBI, COJIEPKAIIUE IE30KCHPUO03Y
3) marpureit ciyxut mosiekyna JJHK

4) IpOUCXOUT B SAPE

5) yaBoenue monekyisl JJHK
24, YCTAHOBUTE

[NOCJIIEAOBATEJIbBHOCTD IMTPOIIECCOB

OMBPUOHAIJIBHOI'O PA3BUTH A [TO3BOHOYHbBIX X KUBOTHBIX:

1) 3akyagka 3a4aTOYHBIX OPTaHOB 3aPOAbBIIIA

2) HampaBJIEHHbIE TIEPEMENICHHS KJIETOK U X IudPepeHImpoBKa

3) pa3BUTHE HEPBHOM MIACTUHKHU

4) cnusiHUE STUIEKIIETKU U CTIEpMaTO30HM1a U 00pa30BaHUE 3UTOTHI

5) dopMupoBaHrEe MHOTOKJIETOYHOTO OJTHOCIONHOTO 3apO/IbIIa

25. YIIOPAJJOUUTE HNCKOITAEMBIE ®OPMbI UEJIOBEKA I10 BPEMEHU

CYILECTBOBAHUS, HAUMHASI C CAMOU JIPEBHEN ®OPMBI:

1) Yenosek ymenbiii

2) KpomaHbOHIIBI

3) HeannepTrainblibt

4) YenoBek MpsMOXOISIINAN
5) ABcTpanonurek
9Taj0HBI OTBETOB

Ne 1 2 2
6 7 |8 9 o 1 2 |3 |a 5
3adaHUA
0 5, 2 4
mer (4213 |4 |45 |45 |31 |5431 |34 |5 |5231]1432

B 3aganusix 26-30 pemure 3agauu:

3aganue 26. 3agaya Ne 1. Onpenenure, Kakasg OKpacka LIBETKOB Oyl€T y pacTeHH

ropoxa, nmoJy4d€HHbIX OT CaMOONBIJICHUA T'OMO3UTI'OTHBIX POJAUTEIIBCKUX (bOpM C KpaCHBIMU U
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¢ OeIBIMU IIBETKAMH, a TAKIKE OT UX CKPEIIUBaHUS MEXKIY c000ii.0

Pemenne. O6e poaurensckue GopMbl TOMO3UTOTHBI, TO3TOMY 3alHCh CKPEIIMBAHHIMA
OyzeT cneayromei:

— ot camoomnbuieHus: 1) P: AA X AA; 2) P: aa x aa;

— OT IepeKpecTHOro onblieHus: P: AA X aa.

I'oMo3uroTHbIe POPMBI 1at0T €TUHCTBEHHBIN TUIl TaMET, U TO3TOMY MPHU UX CIUSHUU
OyzIeT moyiydeH eAnHCTBeHHBIN Tl oTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHUS [alOT TOJBKO (QOPMBI C
KpacHbIMH TIIBEeTKamMu. 2. Bce moOTOMKH pacTeHU ¢ OenbIMH [BETKaMH OyayT
OenolBEeTKOBBIMU (OHM Bcerna TroMo3urotHel). 3. Bce pacreHus oT ckpeniuBaHUs
KpPacCHOIIBETKOBBIX ~T'OMO3UTOTHBIX C  OEJOIBETKOBBIMH  OyIyT KPacHOIBETKOBBIMHU
(IOMUHAHTHBIN (PEHOTHUIT), HO TETEPO3UTOTHBIMHU 10 T€HOTHUITY.

3aganue 27. 3agaua Ne 2. Ha peGenka c | rpynmnoii kpoBu B poaoMe MPETEHIYIOT
JIB€ POAUTEILCKUE Taphl:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoii kposuy;

— 2 nmapa: Marts co I, oren ¢ III rpymnmoii kposu.

Kaxkoit nmape npuHajiexxut peoeHoK?

Pemenune. PeGenok c¢ I rp. xpoBu mo reHoruny — [°I°. Takoe coueranue amneneit
BO3MOJKHO TOJIBKO B CJIy4ae, €ClId IaMeThl U 0TI, U MaTepu OyAyT cojepxarb amuienu I1°.
CrnenoBarenbHO, 3Ta KOMOMHALMS T€HOB MOIJIAa OCYLIECTBUTHCS TOJIBKO IpPHU 3adyaTHU
peOeHka B cilydyae BTOPOM maphl, KOIJla MaTh M OTEl I'€TepPO3UTOTHl. 3alUIIEM CXEMY
CKpEILMBAHUS:

P:TAT° @xIBI° &; G?Q: 0,51 A +0,51°, GA: 0,51 B +0,51°, => F1: 0,25 I°I°.

OueBHIHO, YTO MepBas CyHpy)KecKas Mapa NpPeTeHJ0BaThb Ha ATOro pedeHKa He
MOJKET, T. K. y Hee MOT'yT ObITh J1eTH ToJibKo co 11 u Il rpynnmamu kpoBu:

P:I°1° @ x TAIBJ; F1: 50% IA I° u 50%IB I° (y neteii I u III rp. KpoBH COOTB.).

OrtBer. PeGeHOK pUHAIEKUT BTOPOIl ape Cynpyros.

3aganue 28. 3agaua Ne 3. Omnpenenure cpeiHuil pasMep JUCTOYKOB y O€moro
KJIEBEpa, MOJYYEHHOT'O OT CKPENIMBAHUS T€TOPO3UTOTHBIX pacTeHui ¢ ymcroukamu 10 u 7
MM COOTBETCTBEHHO.

Pemenue. OnpenensieM T€HOTHUITBI U 3aMIUCHIBAEM CKPEIIIMBAHUE:

P: V bav x V by v; onpenensem rametsr: GP: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
noydaem notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrBer. [Tonyueno 4 Tumna peHOTUIIOB U TEHOTUIIOB B PaBHBIX COOTHOIIEHHX. M3 HUX
JUIS TIepBOro OyJIeT XapaKTepHa CBEPXIOMUHAHTHOCTD (CPEeIHUIN pa3mep JIMUCTOUYKOB 18 MM).

3ananme 29. 3agaua Ne 4. [Ipoananusupyite xapakTtep nepeaayv peuecCHUBHOTO,
YaCTUYHO CIEIUICHHOTO C MMOJIOM, HaCIeACTBEHHOTO 3a00JIeBaHUsI OT MAaTEPU K MMOTOMKAM.

Pemenne. P:9X aX a IX AY A GomsHa F1: QX AX ad XaY AF2:9X AX a; X
aXa;d XAY A ; dX aY A 6onpHa

OtBer. bone3np mnepemaercss OT MaTepu depe3 JAeTed M MPOSBISETCS TOJNBKO Yy
BHYYEK.

3ananmne 30. 113 snemeHTOB cooOiiecTBa (IOJIEBKA, 3€PHO 3J1aKOB, (HIIMH, XOPEK)
COCTAaBbTC IMUIICBYIO LICIIb 1 HA OCHOBAHWU ITpaBHJIa DKOJIOTUYECKOMN nupaMuabl OIIPCACINTE,
CKOJIbKO HY)KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIUH (HIINH MAacCOU 2,5 KT.

Orser:
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3epHO 371aKOB MEInib-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 xr

B wuroroBoii paboTe mpencTaBieHbl 3alaHUS, OTHOCAMIMECS K TPEM YpPOBHSIM
CIOKHOCTH: “HU3KMI’, “‘CpemHMi”, “BBICOKMII”. B 3aBUCMMOCTH OT THIA W TPYIHOCTH
3aJlaHUsl €T0 BBIIIOJIHCHHE OILICHWBACTCS DPa3HBIM YHCIOM OayiyioB. BEITIONHEHUE KaXIIOTO
3a/IaHMs ““HU3KOTO” YPOBHS CJIOXKHOCTH OrlleHMBaeTcs | OamioM. 3a BBINIOJHEHUE 3aJaHHI
“cpenHero” ypOBHSI CJIOKHOCTH B 3aBHCHUMOCTH OT TMOJHOTHI M NPABUIHLHOCTH OTBETA
MprcBanBaeTcs 10 2 6aioB.

K 3amaHuio “BBICOKOr0” YpPOBHSI CIIOKHOCTM OTHOCHUTCS PEILEHUE CUTYallMOHHBIX
3a7a4. 3a BBIIOJHEHUE 3alaHUM “BBICOKOTO” YPOBHS B 3aBUCUMOCTH OT IOJHOTBI M
IIPaBWJIBHOCTH OTBETA MPUCBAUBAETCs 10 3-X OaIoB.

3amanus  “HM3KOr0” M ‘‘CpeAHEro”’  YpPOBHEH  CIIOKHOCTH  MPOBEPSIOTCS
aBTomMatuyecku. OTBETHI Ha 3a/1aHUA “BBICOKOTO” YPOBHSI MPOBEPSAIOTCS B PYYHOM PEKHUME.

Pacnpenenenue 3amaHuii MO ypOBHSIM CIIOKHOCTH IPEJACTABICHO B CIHEAYIOLIEH
Tadimue:

YposeHb baan IIpouentHoe Tun Bonpocos

CJI0KHOCTH coJep:KaHue

3alaHuA 3aaHui

Huzknit 1 50% - 3agaHWsl. C  BBIOOPOM  OJHOTO

IMPaBUJIBHOT'O OTBCTA

Cpennuit 2 33% - MHO>KE€CTBEHHBIN BBHIOOD;
- BOINPOCH Ha YIOPSJIOYUBAHHUE WIH
YCTaHOBJICHUE MIPaBUIIBHOMN
MOCTIEI0BATENHHOCTH

Bericokuii 3 17 % - 3a/1auu, MpeayCMaTPUBAIOIINE

pa3BEPHYTHIN OTBET

Kpurepuu onieHnBaHusI UTOrOBOM MUCbMEHHOM pabOTHI:

Ouenka IIpoueHT BBINOTHEHUSA
“OTIM4HO” 85-100%

“xopormio” 70-84%
“yIOBJICTBOPUTEIHHO” 50-69%
“HEyOBJIETBOPUTEIBHO” MmeHee 49%
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Nudopmanuonnoe odecnevyeHne peajan3aliy NporpaMmbl

OCHOBHBIE UCTOYHHKH:

1. Koncrantunos, B. M. buosnorus nis nmpodeccuit u crenuaibHOCTeH TEXHHYECKOTO
U €CTeCTBEHHO-HAY4YHOTO mpodwmield : yd4eOHUK st crya. yupexxaenmid CIIO / B. M.
Koncrantunos, A. I'. Pe3anos, E. O. ®aneeBa ; mox pen. B. M. Koncrantunosa. — 8-e
u3n.,crep. — Mocksa : Akagemus, 2019. — 320 c.

JlomoTHUTEThHBIE UICTOYHHKH:

1. Axmenosa, T. W. buonorus : yue6Hoe mocooue / T. 1. AxmenoBa. - Mocksa :
PI'VIL, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekcr : snexkrponnsmi. - URL:
https://znanium.com/catalog/product/1689573

2. Aunnpeea, T. A. buonorus : yuebnoe mocobue / T.A. AnapeeBa. — Mocksa :
PUOP : UHOPA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - TekcT : 31eKTPOHHBIU. -
URL.: https://znanium.com/catalog/product/1209230

3. buomorusi: y4eOHMK ¥ TPAKTUKyM JUIs CpeaHEero mnpodeccHoHAIBHOTO
obpazoBanusi / B. H. fpeirur [m gp.] ; mon penmakumerd B. H. Speiruna. — 2-¢ w3m. —
Mockga : UznatensctBo FOpaiit, 2023. — 378 c. — (IIpodeccuonanbHoe oOpa3zoBaHue). —
ISBN 978-5-534-09603-3. — Tekcr : anekTponHHbIi // Obpa3oBarenbHas miardopma KOpaiit
[caiT]. — URL.: https://urait.ru/bcode/511618

HNurepHer-pecypcesl:
. http://www.ebio.ru/index-1.html
. http://biologylib.ru/catalog/
. http://biologylib.ru/catalog/
. https://interneturok.ru/
https://interneturok.ru/
http://bio.1september.ru/urok/
http://biology-online.ru/
10. http://www.cellbiol.ru/
11. http://www.bioword.narod.ru/
12. http://biodat.ru/
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https://www.google.com/url?q=http://www.ebio.ru/index-1.html&sa=D&ust=1604341088413000&usg=AOvVaw3Mlpr317gAt5aoIJ9657Rr
https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088414000&usg=AOvVaw11h-GUP8onrP7hpdXHZPMt
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088416000&usg=AOvVaw18cbiTLtVxy1ulyXkGdaHX
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1604341088416000&usg=AOvVaw1WUIbHFzdExuuM5yzdraFx
https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http://www.cellbiol.ru/&sa=D&ust=1604341088417000&usg=AOvVaw287CZ4HsKDLwU-VwLbPcHe
https://www.google.com/url?q=http://www.bioword.narod.ru/&sa=D&ust=1604341088418000&usg=AOvVaw39AQiPd1z4x3azEQ_l9y3B
https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000&usg=AOvVaw1T4MVm8sAZ5MraPp9KfWfo

