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1. TACIIOPT ®OHJA OIIEHOYHBLIX CPEJACTB

OcBoenue comepxanuss ydeOHoro mpeamera OVYIL.13 buomoruss obecneunBaeT ITOCTHIKEHUE
oOygarormmmucs pe3ynbraroB, npeaycMorpeHHbix @T'OC COO u ®I'OC CIIO mo cnenuanabHOCTH
13.02.07 DnextpocHaOxeHUE , 3HAHWW, YMEHUH, KOTOphie (GOPMUPYIOT 00mue u npodeccunoHanbHbIC
KOMIIETECHIIUH:

yYMeThb:

VY1 - onpenensTh )KUBbIe 00BEKTHI B IPUPO/IE; MPOBOAUTH HAOIIOACHHS 32 SKOCHCTEMAMH IS BbI-
SIBJICHUSI €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHHH, MHTEPIPETUPOBATh PE3YIbTAThl HAOIIOICHU;

Y2 - npoBOAXTH MPOCTEHIINEe OUOIOTHYECKHE IKCIIEPUMEHTAIbHbBIE UCCIIEIOBAHUS ¢ COOMIOACHU-
eM TpaBuiI 0€30IMacHOT0 00palieHus ¢ 00bEKTaMH U 000PYIOBAHHUEM;

Y3 - ucnonp3oBaTh HHPOPMAIHIO OMOJIOTHYECKOTO XapaKTepa U3 pa3IMyHbIX HCTOUHUKOB;

Y4 - nporHo3upoBark MOCIEICTBUS CBOCH JEATEILHOCTH 110 OTHOUICHHUIO K OKpY)Karolllel cpere,
COOCTBEHHOMY 3[I0POBbIO; 000CHOBBIBATH U COOJIIOATh MEPbI MPO(UIAKTUKH 3a00I€BaHUI.

3HATh:

31 - cTpoeHue, MHOTOOOpa3re U 0COOEHHOCTH KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allvH, 3a-
KOHOMEPHOCTH IMPOTEKaHUsl OMOIOTUYECKUX IMPOLIECCOB U SIBICHUN B OKPYXKAlOIIEeH cpese, HeTOCTHYIO
HAyYHYIO0 KapTUHY MUPA, B3AUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

32 - 3HaUMMOCTh JOCTHKEHUIN OMOJOTMYECKO HAyKU U TEXHOJOTUH B MPAKTHUUECKOU JeITeIbHO-
CTH Y€JIOBEKa, Pa3BUTUH COBPEMEHHBIX MEIUIIMHCKIX TEXHOIOTUN M arpoOMOTEXHOIOTHIA.

o0mme KOMIEeTeHU NN

OK 01. BeiOupars crioco0bl pemeHus 3a1ad npodeccnoHaibHON NeSITeTbHOCTH IPUMEHUTETBEHO
K Pa3jIM4HbIM KOHTEKCTaM.

OK 02. Vcnonp30BaTh COBpEeMEHHBIE CPECTBA MOKCKA, aHAIN3a U MHTEPIIPETAluU UHPOPMAIIH,
1 UHGOPMAIIMOHHBIE TEXHOJIOTUHU JUIS BBHITIOTHEHHS 3a/1a4 TPOo(ecCuOHaNbHOMN AeITeIbHOCTH.

OK 04. D} dexTrBHO B3aMOAECHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOLIEH CpEAbl, PeCypcoCOepeKeHNI0, TPUMEHSTh
3HaHHUA 00 M3MEHEHUU KJIMMaTa, MPUHIUIBI OEPEKIUBOTO MPOU3BOACTBA, A(P(PEKTUBHO NEHWCTBOBATH B
Ype3BbIYANHBIX CUTYAIHSIX.

npogeccuoHaIbHbIe KOMIIETEHIMU:

MK 3.1. IlmanupoBath W OpraHU30BBIBaTH pabOTy MO TPAHCIOPTHO-JIOTUCTUYECKOMY
00CITy>KMBaHHIO B cpepe TPy30BbIX EPEBO30K.

®opMoil MPOMEKYTOUHOW aTTecTalMK MO y4yeOHOMY NpenMeTy siBisercs Au¢dpepeHUpOBaH-
HBI 3a4€T.



2. PE3YJIBTATBI OCBOEHUA YYEBHOI'O TIPEJIMETA,
HOJJIEXKAIINUE ITPOBEPKE

2.1. B pe3ynprare arrectaliuy Mo y4eOHOMY MpPEAMETY OCYIIECTBISETCS KOMIUIEKCHAsI MpOBepKa
CIICAYIOIMX yMEHHH M 3HaHWH, a Takke JUHaMUKa (HOPMHUPOBAHUS OOMMX M TNPO(ecCHOHATBHBIX

KOMITETEHIINH:

Pe3y.]Il>TaTl)l oﬁyqe}mﬂ: yYMenusi, 3Ha-
HUA U KOMIICTCHI NN

Iloka3aTesn oeHKH pe3yJjabTara

(DOI)Ma KOHTPOJIA U
OINCHUBAHUA

Ymern:

¥1 - onpenensiTh KUBbIE 00BEKTH B NPH-
poze; MpOBOANTH HAOIIOICHUS 332 3KOCH-
CTeMaMU [l BBISIBIIEHUS] €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX HM3MEHEHHUH, HHTepIpe-
THUPOBATH PE3yIIBTaThl HAOIIOICHUH;

OK 01, OK 02, OK 04, OK 07,

c(hOPMHUPOBAHHOCT, ~ YMCHHI  ONPENCNIAThH
JKUBBIC OOBEKTHI B MPUPOJEC; MPOBOIUTH
HaOJIroeHNs 3a JKOCHCTEMaMU JUTSE

BBISIBIICHUSI €CTCCTBEHHBIX W AHTPOIOTCHHBIX
W3MCHEHHH, HWHTEPIPETUPOBATh PE3YJIbTAThI
HaOJIrOIEeHUI

OpOoHTAIBHBIA OIIPOC.
OrneHuBaeMas AUCKYCCHUS.
TectupoBanue.

Pe3ynbTatr BeINOTHEHUS
MIPAKTUYECKUX 3aHATHN U
CaMOCTOSITEITFHBIX PadoT

Y2 - mpoBomuTh MpOCTEHIINe OHOIOTH-
YEeCKHEe SKCIEPHMEHTAIbHBIC HCCIIEI0Ba-
HUS C COOIONCHUEM IpaBmi 0€30IacHOTO
oOpamieHnst ¢ 00beKTaMu M 000pYIOBaHH-
eMm;

OK 01, OK 02, OK 04, OK 07,

npuodpeTeHne OIIBITa MPOBOIUTH
TpoCTenTme Ouomornueckue
IKCIIEPUMEHTAJIbHBIC HCCIIETOBaHUS c
CcOOIrOIEHNEM TIPaBUI 0€e30I1acHOro

oOparmieHns ¢ 00beKTaMu 1 000pyIOBaHUEM

Pe3ynbTaT BEIIOTHEHHS
7ab0paTopHBIX PaboOT

Y3 - ucnonk3oBars HHPOPMAIHIO OGHOO-
TMYECKOTO XapaKTepa W3 Pas3InYHbIX HC-
TOYHUKOB;

OK 01, OK 02, OK 04, OK 07,

c(OPMUPOBAHHOCTh ~ YMEHHS  KPHUTHYECKH
OLIEHMBaTh HMH(POPMALUIO  OHOJIOIHYECKOTO
COZIEPKAHUsI, BKIIOYAIOUIYIO IICEBIOHAyYHbIC
3HAHUSA U3 PA3IMYHBIX UCTOYHHMKOB (Cpe/CTBa
MaccoBoi MH(opMaLK, HAYYHO-TIOMYIISIPHBIC
MaTepHarbl)

OpOoHTANBHBIHA OIIPOC.
OrneHuBaeMas UCKYCCHS.
OOcyXIeHue 1o Bonpocam
JCKLIUH.

TectupoBanue.

3amura keiica.

Pesynbrar BRIMONTHEHMS
MIPaKTHYECKUX 3aHATHH,
KOHTPOJBHBIX U
CaMOCTOSATENBHBIX PadoT

Y4 - nporHo3upoBaTk NOCJIEACTBUS CBOEH
JEATEIIBHOCTH 110 OTHOLICHHIO K OKpY-
Karoled cpeae, COOCTBEHHOMY 370poO-
BbI0; O0OCHOBBIBaTh U COONIONATH MEPHI

c(hOpMHUPOBAHHOCTh YMECHUH MPOTHO3UPOBATH
MOCTENCTBUSL  CBOCH  JEATCIIFHOCTH  TI0
OTHOLLEHHUIO K OKpYy’Karouiei cperne,
COOCTBEHHOMY 3[J0pPOBbIO; OOOCHOBBIBATH U

®poHTaNBHBIN OIpOC.
OneHnBaeMas UCKYCCHSI.
TectupoBanue.

Pe3ymbTar BEIOTHEHUS

HUH B OKpYXalolled cpeie, LEIOCTHYIO
Hay4YHYI0O KapTHHY MHpPa, B3aUMOCBSI3U U
B3aMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;
OK 01, OK 02, OK 04, OK 07,

OMONIOrMYEeCKNX TPOIIECCOB M SBICHUH B
OKpY)XaloIlled cpele, LEJOCTHOM HaydyHOM
KapTHHE MHpa, B3aNMOCBS35X "
B3aUMO3aBHCHUMOCTSIX €CTECTBEHHBIX HAYK

npodunakTrky 3a00JeBaHIH; co0nroaaTh MepbI NpOQUIAKTUKY | TPAKTUYECKUX 3aHATHH U
OK 01, OK 02, OK 04, OK 07, 3a00JIeBaHMI1 CaMOCTOSITENIbHBIX paboT
3HaTh:

31 - cTpoenue, MHOToOOpa3ue u 0coOeH- | CHOPMUPOBAHHOCTh 3HAHMH O CTpoeHuH, | OpOHTANBHBIN OIpOC.
HOCTH JXUBBIX CHUCTEM Ppa3HOTO YPOBHI MHOFOO6pa3I/II/I u 0COOEHHOCTIX KUBBIX OI.[CHI/IBaeMaH JUCKYCCHUA.
OpraHM3alyy, 3aKOHOMEPHOCTH IPOTEKa- | CUCTEM  Pa3HOro  ypoBHs  opranuzaumu, | OOCyXIeHHe Mo BOIpocam
HHSl OHOJIOTMYECKUX TPOLECCOB M SBJIS- | 3aKOHOMEPHOCTSX MPOTEKAHUS | JICKLIMH.

TectupoBanue.
Pesynbrar BeIIONHEHMS
MIPaKTHYECKHUX 3aHATUH,
KOHTPOJBHBIX U
CaMOCTOSTENbHBIX padoT

32 - 3HAYUMOCTH IOCTWKEHHII OMOJIOTH-
YECKOW HayKU U TEXHOJIOTUH B IpaKTUYE-
CKOW JESITeTbHOCTH YelIOBEKa, Pa3BUTUH
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTUH
U arpoOHNOTEXHOJIOT UH;
OK 01, OK 02, OK 04,

c(hOpMHUPOBAHHOCTh 3HAHUH O 3HAYUMOCTHU
JIOCTIDKCHUI ~ OMOJIOTMYECKOW  Hayku U
TEXHOJIOTMIl B MPAaKTUUYECKOW MAESITeIbHOCTH
YyeJoBeKa, pa3BUTUHU COBPEMEHHBIX
MEJUIUHCKUX TEXHOJIOT U u
arpoOMOTEXHOJIOTHI

Samura Keiica.

PesynbTar BEIOTHEHUS
MPaKTUYECKUX 3aHATUA U
CaMOCTOATENIFHBIX PaboT




3. OHEHKA OCBOEHUSA YYEBHOI'O ITPEJMETA
3.1. ®opMbI U METOIAbI OLICHUBAHUS

[TpenMeToM OLIEHKH ciyXaT yMeHus U 3HaHus, npegycMmorpenasie @I'OC COO u ®I'OC CIIO.

KoHTpoiib M oOmeHKa pe3ylbTaToB OCBOEHUS Y4eOHOro IpeaMera OCYLIECTBISETCA
MPENOAABaTEIEM B MPOLECCE NPOBEACHUS AyIUTOPHBIX 3aHATUN. TEKyIIMHA KOHTPOJIb OCYILIECTBIISETCS B
¢dopme: (PpOHTANBHOIO OHpOca, OLEHMBAEMOW ITUCKYCCHM, OOCYXKIEHHUS IO BOIpocaM JIEKIUH,
TECTHPOBAHUS, BBINOJHEHHUS JA0OPATOPHBIX pabOT M MPAKTHYECKUX 3aHATUH, BBINOJHEHUS
BHEAyJAUTOPHBIX CaMOCTOATENbHBIX paboT. IIpomexxyrounas artecrauus NOpoBOOUTCS B  (opme
QG epeHIIMPOBAHHOTO 3a4YeTa.

3.2. Konndukarop oueHOYHBbIX CPEACTB

DOYHKUMOHAJbHBIN MPU3HAK OLEHOYHOI'0 CPeACTBA (THII

Kopa onenounoro cpeacrsa
KOHTPOJIbHOI'O 3a/1aHNS)

DpoHTATIBHBINA OITPOC O[0)
IIpakTrueckoe 3anstue Nen I13 Nen
Jlaboparopnas pabota Nen JIP Nen
TectupoBanue T
OnenuBaemas TUCKyccus ol
OO6cyx1eHre o BOIpocam JICKIHH OJ1
Keiic-3anaua K3
3amaHus A CaMOCTOSITENIbHOM pabOTHI: CP

- 3amoJIHEeHNE TaOJINIL;

- pa3paboTKa JICHTHl BpEMEHH;

- YCTHOE COOOIIEHUE C MTPEe3EHTAINCH;

- pa3paboTKa rioccapusi;

- COCTaBJICHUE CXEM KPyroBOPOTA BEIICCTB.
HuddepennmpoBanHbIii 3a4€T 13




3.3. KoHTpoJIb 1 01leHKA 0CBOEHHS Y4eOHOr0 MpeaMeTa mo TeMam (pasaeiaam)

DJleMeHT y4eOHOoM
JMCIHUILIMHBI (TIpes-

(I)OpMBI U METOAbI KOHTPOJA

Texkymmii KOHTPOJIb

Py0e:xHbIii KOHTPOJIb

HpOMe)KyTO‘lHaH arrecranud

MeTa) DopMbI IIpoBepsiemble ®opmbI IIpoBepsiembie dopma IIpoBepsiembie
KOHTPOJISA 3,¥, 0K, IIK KOHTPOJISA 3,¥, 0K, IIK KOHTPOJIsA 3,Y, 0K, IIK
Paznen 1. buogorusi I3 V3, 31,
KaK__Hayka. 7KuBble OK 02
CHCTEMBI " HX
OpraHu3anms
Tema 1.1. BuoJiorus B )]0 V3, 31,
cucreme HayK. O0mas CP Nel OK 02
XapaKTepUCTUKA Ilposepxa
JKH3HH mabnuy
Pazjien 2. I3 V2, V3, 31,
XUMHYECKHIi __COCTaB OK 01, OK 02, OK 04
M _CTPOEHHE KJIETKH
Tema 2.1. @0 V2, V3, 31,
XuMUYeCKH cocTaB 113 Nel OK 01, OK 02, OK 04
KJIEeTKH. Bona "
MHHepPaJIbHbIE
BellecTBA
Tema 2.2. )10 V2 V3, 31,
buosornyecku JIP Nel OK 01, OK 02, OK 04
Ba’KHble XMMHYECKHE
cOeIMHEeHus
Tema 2.3. ol V2, V3, 31,
CrpykTypHO- JIP No2 OK 01, OK 02, OK 04
(pyHKkunoHaIBbHAA
OpPraHu3anMs KJIETOK
Pazjien 3. 3 V3, 31,
Kn3HnenessTeJbHOCTD OK 01, OK 02, OK 04
KJIEeTKH
Tema 3.1. OOmen 10 V3, 31,




BelleCTB " CP No2 OK 01, OK 02, OK 04
npeBpalieHue Ilposepka
JHEPIruu B KJIeTKe maoauysl
Tema 3.2. buocunre3 D0 V3, 31,
Oesika 113 No2 OK 01, OK 02, OK 04
Tema 3.3. Bupycnl o/ V3, 31,
T OK 01, OK 02, OK 04
Paznen 4. /3 V3, 31,
Pa3sMHoO:KeHHE H OK 01, OK 02, OK 04
HHJIMBHIYAJbHOE
pPa3BUTHE OPTaHHU3MOB
Tema 41. oJ1 V3, 31,
JKu3HeHHbIH IUKJI CP Ne3 OK 01, OK 02, OK 04
KJIETKH Ilposepxa
JIeHMbl
8peMeHU
Tema 4.2. d®opmbl D0 V3, 31,
Pa3MHOKeHUsI CP No4 OK 01, OK 02, OK 04
OpPraHM3MoOB Ilposepxa
maobauywvl
Tema 4.3. T V3, 31,
NuauBuayaiabHoe 113 Ne3 OK 01, OK 02, OK 04
pa3BUTHE OPraHU3MOB
Pazjien 5. I3 V3, 31,
HacjieacTBEHHOCTb H OK 01, OK 02, OK 04
U3MEHYHBOCTh
OpraHu3MoB
Tema 5.1. @0 V3, 31,
3akoHOMepHOCTH T OK 01, OK 02, OK 04
HaCJIe[IOBAHUS 113 No4
Tema 5.2. T V3, 31,
CuenJjieHHOe 113 Ne5 OK 01, OK 02, OK 04
HacJIeqOBaHUe CP No5
NPU3HAKOB IIposepxa

clloccapus




Tema 5.3. T V3, 31,
3aKOHOMEPHOCTH 113 No6 OK 01, OK 02, OK 04
W3MEHYHBOCTH
Tema 5.4. T'eneruka T V3, 31,
yeJjioBeKa 113 Ne7 OK 01, OK 02, OK 04
Paznen 6. 13 V3, 31,
IBOJIOIHOHHAS OK 01, OK 02, OK 04
OMoJIorusi
Tema 6.1. @0 V3, 31,
IBOJIIONIUOHHASA CP No6 OK 01, OK 02, OK 04
Teopusi U ee MecTo B | [Iposepka
omoJioruu anoccapus,

JIeHmbl

8pemeru
Tema 6.2. @0 V3, 31,
Mukpo3BoIouMs OK 01, OK 02, OK 04
Tema 6.3. on V3, 31,
MaxkposBoJtonus 113 No§ OK 01, OK 02, OK 04
Paznen 7. 113 V3, 31,
Bo3HukHOBeHHE u OK 01, OK 02, OK 04
pa3sBUTHE KM3HHM Ha
3emuie
Tema 7.1. 3apoxkaenue DO V3, 31,
U pa3sBHUTHE KU3HH CP Ne7 OK 01, OK 02, OK 04

Ilposepxa

JIeHmbl

8peMeHU
Tema 7.2. Cucrema @0 V3, 31,
OPraHMYecKoro Mmpa. CP Ne8 OK 01, OK 02, OK 04
IIpoucxoxaenue lIposepka
YeJI0BeKa - JleHmbl
aHTpPONOTreHe3 8pemeHuU
Tema 7.3. OcHOBHBIE @0 V3, 31,
craauu IBOJIIOLIMH 113 Ne9 OK 01, OK 02, OK 04

Ye€J0BCKa




Pasznen 8. Opranu3Mel 113 Vi, V3, 31,
H OKPY:KAIIIasa cpeaa OK 01, OK 02, OK 04, OK 07
Tema 8.1. Dxoaorus T Vi, V3, 31,
kak Hayka. Cpeabl OK 01, OK 02, OK 04,
JKH3HH. OK 07
IKO0JOrHYeCKHe
(paxTopsl
Tema 8.2. T Vi, V3, 31,
IKoJOorHUecKne 113 Nel0 OK 01, OK 02, OK 04,
XapaKTepPUCTUKH OK 07
NONYJISIIHI
Pa3nen 9. 13 Vi1, V2 V3 V4, 31,
Coo01ecrBa )11 OK 01, OK 02, OK 04, OK 07,
JIKO0JIOTHYEeCKHE IIK 3.1
CHCTEMBbI
Tema 9.1. 10 Vi, V3, 31,
Coo01mecrBa CP Ne9 OK 01, OK 02, OK 04,
OPraHu3MoOB, Ilposepxa OK 07, IIK 3.1
IKOCHCTEMbI cxem
Kpy2080poma
seuecmas

Tema 9.2. IIpupoanbie @0 Vi1,V3, V4, 31,
IKOCHCTEMBI OK 01, OK 02, OK 04,

OK 07, IIK 3.1
Tema 9.3. buocdepa — on Vi1, V3, V4, 31,
rJ100aJLHasA T OK 01, OK 02, OK 04,
IKOCHCTEMA 3eMJIH OK 07, IIK 3.1
Tema 9.4. Biusinue T Vi, V3, V4, 31,
AHTPONOTCHHBIX 113 Nell OK 01, OK 02, OK 04,
dakropos Ha OK 07, IIK 3.1
onocdepy
Tema 9.5. Buusinme on V2 V3 V4 31,
COIMAJILHO- JIP No3 OK 01, OK 02, OK 04,
IKO0JIOTHYECKHUX OK 07, IIK 3.1

(paxrTopos Ha




310POBbLE Y€JI0BCKaA

Paznea 10. Cenexuus 113 V3, 32,
OpPraHU3MOB, OCHOBBLI OK 01, OK 02, OK 04, OK 07,
OMOTEXHOJOIHH TIK 3.1
Tema 10.1. Cenexkmus on V3, 32,
KaK HayKa M Mmpoiecc OK 01, OK 02, OK 04,
OK 07, IIK 3.1
Tema 10.2. OcHoOBBI @0 V3, 32,
OMOTEXHOJIOrHH OK 01, OK 02, OK 04,
OK 07, IIK 3.1
Tema 10.3. 113 Nel2 V3, 32,
Bbuorexnosoruun 113 Nel3 OK 01, OK 02, OK 04,
B KH3HHU M npodeccun OK 07, IIK 3.1
Pasnen 11. Pemenue 3awuma | V3, 32, I3 V3, 32,
KeilicoB B 00J1aCTH K3 OK 01, OK 02, OK 04, OK 01, OK 02, OK 04, OK 07,
OMOTEXHOJOT M OK 07, IIK 3.1 ITIK 3.1
Tema 11.1. 113 Nel4 V3, 32,
buorexHoorun 113 Nel5 OK 01, OK 02, OK 04,
B MPOMBIIJIEHHOCTH CP Nel( OK 07, IIK 3.1

CP Nell
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4. 3AJAHUA U1 OHEHKHW OCBOEHUSA YYEBHOI'O TIPEIMETA
4.1. Tekymmii KOHTPOJIb

Texkyumii KOHTPOJIb TPOBOJWTCS HAa IUIAHOBBIX 3aHATHSIX W B XOJ€ IPOBEPKU
CaMOCTOATENIFHBIX paloT. I71aBHAs IeTb TEKYLIETo KOHTPOJS - ONEepaTUBHAs OIEHKA PaOOTHI
npenojaBarenis M O0ydaeMmbIX, a TaKkKe HX HWHAWBUIYAIBHBIX OCOOCHHOCTEH. DYHKIUHU
TEKYIEro KOHTPOJIS: COACHCTBYeT Ooiee ONEpPaTUBHOMY BBISBICHHUIO OTCTAIOMIMX IS
HaUIC)Kalero pcarupoBaHud; ONTHMUBHUPYCT HWHAWUBUAYAJIBHBIC 3aHATHUA; PATUOHAIMUZUPYCT
paboTy ¢ IPOrpaMMHBIM MaTEPHAIIOM.

@®opMBbI TEKYIIETO KOHTPOJIA

3amaHus, HampaBJeHHbIE Ha CHCTEMaTH3alUI0 M O000OIIeHHEe TEOpeTHYECKOU
UHpOpPMaIUH:

- 3aroJHEHUE TaOIHIL;

- pa3paboTKa JCHTHI BPEMEHU;

- pa3paboTKa rIoccapus;

- COCTaBJICHHE CXEM KPyroBOPOTa BEILECTB.

3ajanust, HarpaBJIeHHbIE HA (JOPMHUPOBAHHE HITH ITPOBEPKY 3HAHUI:

- (poHTANTBHBIN OIPOC;

- OIICHHMBaeMasi JUCKYCCHUS;

- 00CyXJeHHE TI0 BOTIPOCAM JICKIIHH;

- TECTHPOBAHHE;

YCTHBIE COOOIICHUS C TIPE3CHTAINCH.

3amanusi, HarpaBJIeHHbIE HA (POPMHUPOBAHHE TPAKTUIECKUX YMEHHI Y HAaBBIKOB!

- jaboparopHas padboTa;

- MPaKTUYeCKOe 3aHiATHE (pelIeHHE 3a1ad; NPaKTHKO-OPHEHTHPOBAHHBIC pPACUCTHHIC
3aJaHusT; KeHC Ha aHamu3 HH(popMaIyn).



4.1.1. 3apnanus, HanpaBJeHHbIe HA CHCTEMATH3ALMIO U 000011IeHHEe TeopeTHYeCKOoil
uHopManuu

4.1.1.1. 3anojHenue Ta0JINI

Paznen 1. buoJsiorus kak Hayka. 2KuBble CHCTEMbI M UX OPraHU3ANMSA

Tema 1.1. BuoJiorusi B cucreme Hayk. O01asi XapaKTepHCTHKA KU3HH

Pe3yabTar 00yuyenus no reme: OnuceiBaTh METOJIbI UCCIIEJOBAHUS HA MOJIEKYIIIPHOM U
KJIETOYHOM YPOBHE.

1. 3anmonHeHme TAGJMIBI C ONHMCAHMEM METOAOB MHMKPOCKONHPOBAHUS € HX
JOCTOMHCTBAMHU M HEAOCTATKAMM.

@opMyJIHPOBKA 3a/IaHUA: 3aTIOTHUTE TaOIUIy «OCHOBHBIE MUKPOCKOIIUYECKHE METO/IBI
UCCICNOBAaHUA», [aB KpPAaTKyl0 XapaKTEPUCTUKY METOLOB, YKAKHUTE€ UX JOCTOMHCTBA U
HEJIOCTATKH, UCIIOJIb3Ysl MaTepHall JIGKIIUH, YIeOHNKa, HHbIC HCTOYHUKH HH(POPMAIUH.

Tabnuna - OCHOBHbIE MUKPOCKOITMYECKHUE METObI MCCIICI0OBAHMS

Kpatkas Hocrouncta Mmerona | HemocraTku metona
Hazpanne merona
XapaKTEePUCTHKA (+) (-)
CemyiononbpHas  MHK-
pocKomnus
TeMHOMOJMIBHAsT MUKPO-
CKOmust

Konrposmpyemsbie komnerenuuu: OK 02

2. 3anosHenne Tadauubl «Bkiiag ydeHbIX B pa3BUTHE OMOJIOTHID).

@opmMyJIMPOBKA 3aJaHMS: 3aM0JIHUTE TaOMUIy «BKiIan yuyeHbIX B pa3BUTHE OUOIOTHI,
yKa3aB YYeHOT0, BpeMEHHOU nepruojl paboThl HaJl OTKPHITUEM U JANTe KPaTKYI0 XapaKTepPUCTUKY
OTKPBITHS, UCTIONB3YsI MAaTepHal JIGKIIUH, YIeOHUKA, HHbIE HCTOYHUKN MH()OPMAIIHH.

Tabnuua — Bxnajx yuyeHsIX B pa3BuTHE OMOJIOTUH

NAS: 15171 Bpemennoii nepuon Kparkas xapakrepuctuka paboThl y4eHOTO

KonTtpoanpyembie komnerenuuu: OK 02

3. 3anonHeHWe CPABHMTEJIbHOH TAa0JMUbI CXOACTBA W Pa3jIu4YMii KMBOIO U
HE’KMBOTO.

®opMyIMpoOBKAa 3aJaHus: 3anoiHuTe Tabnuny «CpaBHUTENbHAs XapaKTepUCTUKA
O00BEKTOB KHMBOW M HEKUBOW MPHUPOJBI», HCHONB3Yys Marepuan JeKUuHd, ydeOHHKa, WHBbIE
MCTOYHUKHU UH(POPMALIHH.

Tabnuna - CpaBHUTEIbHAS XapaKTEPUCTHKA OObEKTOB KMBOW U HEKHUBOM MPUPOABIL.

Kpurepuu cpaBHeHns O6bexThl HeXXUBOU pUpoibl | OOBEKTHI JKUBON TPUPOJIBI

Kierounoe ctpoenue

Hamuuue osHeprum s cymie-
CTBOBAaHHUI

O6meH BemniecTB (IUTaHUE, Jbl-




XaHUE U BBIICJICHUC)

Poct

Pa3Butue

Paznpaxumocts

IlepenBuxenue

KonTtpoanpyembie komnerenuuu: OK 02

Paznen 3. 7Ku3He1eATeIbHOCTh KJIETKH

Tema 3.1. OOMeH BellecTB M NMPeBPallleHUE IHEPTUU B KJIETKe

Pe3ynbrar 00yuenusi no teme: OnuchiBaTh OCHOBHBIC SHEPIETUUECKUE U TIACTUYECKUE
MPOLECCHI KIETKH.

3anoJiHeHHe CPABHUTEJIbHOM TA0IMIbI XaPAKTEPUCTUK THIIOB 00MEHA BelleCcTB

@opMyJIHPOBKA 3aJaHUs: 3aMOJIHUTE CPABHUTEIBbHYIO Tabmuiy «OOMEH BelIecTB U
IpEeBpalleHHe YHEPTUH B KIETKE», yKa3aB 3Tallbl, MECTO M YCJIOBUS MPOTEKAHMsI, y4aCTBYIOILUE
BEIIECTBA, CYyTh MPOTEKAIOIINX MPOIIECCOB M PE3YIIBTAT, HCIIONB3Ysl MaTepual JEKIui, yueOHuKa,
WHBIE HCTOYHUKU UH(POPMALIUH.

CpaBuurenbHas Tabauna - OOMeH BeLeCTB U NpeBpalleHue sHepruu B kierke (buocun-
Te3 Oenka, PoTocuHTe3, DHEPreTHUECKU OOMEH )

CyTb
Mecto VYuacrtByto- yr
Ycnosus MPOTEKAKO-
[Iponeccol Otanbl | NpoTeKa- e Pesynbrar
MpOTEKaHUs LIMX Tpo-
HUSA BEIIlEeCTBa
IIECCOB
buocunres
Oenka
dorocunTes
OHepreruye-

CKUI 00OMeH

KonTtpoanpyembie komnerennuu: OK 01, OK 02

Pa3nen 4. PasMHokeHMe M MHAMBHAYAIbHOE Pa3BUTHE OPraHU3MOB
Tema 4.2. ®opMbI pa3MHOKEHHUSI OPraHNU3MOB
Pe3ynbrar 00ydyenus no reme: XapakTepru3oBaTh CIIOCOOBI pAa3MHOKEHUSI.

3anosiHeHHe Ta0JAMIBI € KPaTKOil XapaKkTepUCTHKOW U mnpumepamu dopm
Pa3MHOKEHUS OPraHU3MOB

@opMy/IMpOBKA 3aJaHUs: 3amodHUTE TAOMUIy «OCHOBHBIE THUIBI PAa3MHOKECHHSY,
yKa3aB CyIIECTBEHHbIE NMPHU3HAKU MPOLECCOB PAa3MHOKEHHUS, NMPUBEAUTE NPUMEPHI OPraHU3MOB,
Pa3MHOXKAIOUIUXCS ATHM IIyT€M, HCIIONIb3Ysl Marepuasl JeKUWH, ydyeOHHKA, WHble MCTOYHUKU
UHpOpMaLIUH.

Ta6Jmua - OCHOBHBIE THUIIBI PAa3MHOKCHHUA

Tun pazMHOXKEHUS
Oecnoioe I10JIOBOE

IIpusnaku

KonnuecTBo ocobeit y1s1 pa3MHOKEHUS

Kakoil Tum KJI€TOK TpPUHUMAET YydacTue B
Pa3MHOXCHUH




N3 kakux KJIETOK MOSBIISIETCS HOBBIM OpraHu3M

buonoruueckas ocHoBa  pa3MHOXKEHUs  (3a
UCKJIFOYEHHUEM BBICIINX PAaCTEHUI)

CKOpOCTb yBEIMUYEHHS YUCICHHOCTH 0CO0eH

I'eHeTHYeCcKHEe 0COOSHHOCTH IIOTOMCTBA

HquHHa MOABJICHUA  HOBBIX IIPU3HAKOB Yy
IIOTOMCTBA

[TpucnocoOuTeNnbHBIE  BO3MOXKHOCTH ~ HOBBIX
OpraHu3MOB

3HaueHue Pa3MHOKECHHUS

CriocoObI pa3MHOKEHUS

[Tpumeprl OpraHu3MoOB, KOTOPBIM CBOMCTBEH JaH-
HBIM TUII pa3MHOKECHHUS

Konrtpouanpyembie komnerenuuu: OK 01, OK 02

Kpurtepuu onenuBanus:

«5» - TabnuIIa BHINIOJHEHA B TIOJIHOM 00BbEME;

«4» - B XOzie 3amojHEHWs TaONMWIBl Marephall OTPaKEH HE MOJIHOCTHIO, MMEIOTCS
HEe3HAYUTEIbHbIC HETOYHOCTH, HEI0YETHI;

«3» - B XO/€ 3aloJHEHUs TaONMIBl Marepuajl OTPaXEH HE TOJHOCTHIO, HWMEIOTCS
3HAYUTEJIbHBIC HETOUHOCTH, HEJIOUCTEI;

«2» - Tabnuia orpaxkaer MeHee 50% marepuaa Wi HE BHITIOJIHEHA.




4.1.1.2. PazpadoTka JeHTHI BpeMeHH

Pasnea 4. PasMHOKeHNe 1 HHANBUAVAJLHOE PA3BUTHE OPraHU3MOB
Tema 4.1. ZKuzHeHHBIA UK KJICTKHA
Pe3ynbrar 00y4yenus no reme: XapakTepu30BaTh >KM3HEHHBIN ITUKIT KJIETKH.

Pa3paboTka J1eHTHI BpeMeHH KU3HEHHOT0 IIUKJIA KJIeTKH

@opMy/JIHPOBKA 3aJaHUSl: CO3JalTE JIEHTY BPEMEHH, OTPAXKAIOIIYI0 IPOILECCHI,
npoucxoAsiie B  KieTke. Ha3BaHusi mpoleccoB  JOMKHBI  OBITh  PAacHoONIOKEHBI B
COOTBETCTBYIOLIEH KU3HEHHOMY IIUKIY KJIETKH I[OCJIEOBATEIbHOCTH, OCHAIEHBl KPaTKuM
OMHUCAHUEM, TPUIIOKEHBI WILTIOCTPALIUH.

3aaHue BBIMOIHACTCS B MaJIbIX rpymiax (3-4 yeiaoBeka).

KonTposmpyemblie komnerenuuu: OK 01, OK 02, OK 04

Paznes 6. IBoonMoOHHasi 0H0JI0THA

Tema 6.1. IBo/TIIOLIHOHHASI TEOPHS U €e MeCTO B OM010THH

Pesyabrar o0yuenusi mo teme: XapaKTepu30BaTh NPEINOCBUIKH M JBHXKYIIUE CHIIBI
BO3HHUKHOBEHUSI MHOTOOOpa3us BUIOB.

Pa3paboTka j1eHTHI BpeMeHH Pa3BUTHS IBOJTIOIUOHHOIO YUEHUSI

@opMyJIHPOBKA 3a/IaHMS: CO3JIaliTe JICHTY BPEMEHH, OTPAXKAIOLIYIO JTalbl Pa3BUTHUS
MPEACTABICHU 00 DSBOJIOIUU JKUBBIX OpraHu3MoB. Ha3BaHus 9TanoB [OJDKHBI OBITH
PacIoNIOKEeHbI B XPOHOJIIOTUYECKOM TMOPSIJIKE, YKa3aHbl (DaAMHUINU YUYEHBIX C KPATKHUM OIMHCAHUEM
WX BKJIaJ]a B PA3BUTHE SBOIOIMOHHBIX MTPEICTABICHUM.

3amaHue BBIMOJHACTCS B MaNbIX rpynnax (3-4 yenoeka).

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Paznen 7. Bo3HMKHOBEHHE M pAa3BUTHE JKHU3HU Ha 3eMJie

Tema 7.1. 3apoxkneHue u pa3BuTHE )KM3HU

Pe3ynbrar o0ydyeHuss mo teme: XapaKTepu30BaTh MPEANOCHUIKA U JBWXKYIIUE CHIIbI
BO3HHUKHOBCHUSA MHOFOO6pa3I/I$I BHUIOB.

Pa3paGoTka j1eHTbI BpeMeHU BOSHMKHOBEHHS M Pa3BUTHS KU3HU Ha 3emuie

@opMyIMPOBKA 3aJlaHMs: CO3JaliTe JIEHTY BPEMEHM, OTPAKAIOLIYIO ATalbl Pa3BUTHS
U3HU Ha 3emie. Ha3zBaHus 3TanoB AOKHBI OBITH PACHOI0KEHBI B XPOHOJIIOTUYECKOM TMOPSIJIKE,
OCHAILIEHBI KPAaTKUM OIMCAHUEM OCHOBHBIX U3MEHEHUH, PUIIOKEHBI HIUTIOCTPALUH.

3asiaHue BBINOJIHSETCA B MalbIX rpynnax (3-4 yenoseka).

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04

Tema 7.2. Cucrema opranumdeckoro mmupa. IIpoucxoxknaenne 4denopeka —
aHTPONOreHe3

Pesynbrar o0ydyeHuss mo teme: XapaKTepu30BaTh IMPEANOCBUIKA W JBWXKYIIUE CHIIBI
BO3HHKHOBEHUSI MHOTOOOpa3Msi BUJIOB.

Pa3pa0oTka J1eHTBI BpeMeHHU NMPOMCXO0KICHUS YeJI0BeKa

@opMyJUPOBKA 3aJaHUA: CO3JANTE JIGHTY BPEMEHH, OTPAXKAIOIIYI0  ATallbl
aHTpororeHe3a. Ha3BaHus 3TamnoB JOKHBI OBITH PACIIONOKEHBI B XPOHOJOTHYECKOM MOPSIKE,
OCHAIIlEHbl KPaTKUM ONHCAaHHEM OCHOBHBIX M3MEHEHUH (KOrna W TJe >KWJIU MPEeAKU YesIOBeKa,
IIPOIPECCUBHBIE YEPTHI, OPYAMS TPYNa), IPUIO0KEHBI KAPTUHKU IIPEIKOB UEIOBEKA.

3a/iaHue BBINOIHSETCSA B MaJbIX rpynnax (3-4 yenoseka).



Kontpoanpyembie komnerennuu: OK 01, OK 02, OK 04

[Tpu pa3paboTke peKOMEHAYeTCs UCTIONb30BaTh OHJIAH-CEPBUCHI:

TimeRime.com

Timetoast.com

HJIN APYTHUE CCPBUCHI IJI1 CO3AaHuA JICHT BPEMCHHU.

Kpurepun oueHuBanmusi:

«5» - 6 0aJIoB;

«4» - 4-5 6annos;

«3» - 3 Oama.

2 0aJu1a 1 6aa 0 6as10B
HNudopmaTuBHOCTH, | DTaIbl pa3BUTHUS | DTarbl pasButus | Ha nente BpemeHH
HLJTIOCTPAIlUA (mportieccoB) (mpotieccoB) yYKa3aHbI TOJIKO
TPaMOTHO OIKCAHBI M | TPAMOTHO OMHCAHBI M | HA3BaHUs 3TaroB
MPOUJUIIOCTPUPOBAHBI | IPOUJUTIOCTPUPOBAHBI | PA3BUTHUS
u cozieprkar (mporieccoB) U He
JOTIOTHUTEIBHYIO MPOUJLTIOCTPUPOBAHBI
HH(pOpMaIUIO 1o
TeMe
XpoHoJIoTHs 3TANOB | XPOHOJIOTHSA 3TanoB | XPOHOJOTHS  ATANOB | XPOHOJOTHS  JTAloB
pa3BUTHSA pa3BUTHUA pa3BUTHUA pa3BUTHUA
(mpoueccoB) (mporeccoB) He | (ITPO1IeCCOB) He | (IIpo1IeCcCoB)
HapyIleHa, HapyIleHa, HO | HapyIIeHa
MpHUBEICHA B TOJHOM | IPUBEJACHA HE B
o0Bbeme MOJTHOM 00BbeMe
Jlekcuko- Jlentra Bpemenu He | Jlenta Bpemenu He | JleHta BpPEMEHU
rpaMMaTH4yecKoe | COICPXKUT OIIUOOK U | COAEPKUT rpyOBIX | COOEPKUT TaK MHOTO
opopMiIEeHHE OIIEYaTOK IrpaMMaTHYECKUX rpyOBIX
91115 () 3 WIH | TPaMMaTHYeCKUX
OTEYaToK,  KOTOpBIC | OMMMOOK M OIEYATOK,
OBl OTBIIEKAJIM | UTO €€ COJep)KaHue
BHUMAaHUE YWTATEISA | TPYIHO

OT COACPIKAHUA

BOCIIPUHUMACTCS



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

4.1.1.3. PazpaboTka riioccapust

Paznen 5. HacjeacTBEHHOCTh M H3MEHYHMBOCTHL OPraHN3MOB

Tema 5.2. CuenieHHOe HacJieJ0BaHHe PU3HAKOB

Pe3ynbrar o0ydyenuss mo teme: OmNUCHIBaTH 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
W3MEHYHMBOCTH.

Pa3padorka riioccapusi.
@opmyTUpPOBKa 3aJaHMs: COCTAaBbTE IJOCCAPUN C OMNpEACNEHUAMH TI0 TeMe
«CriemnieHHOe HacIeI0BaHUE MPU3HAKOBY, UCIOIb3Yys MaTeprallbl JIEKIHUM, yYeOHUKH, CIIOBApH.

IlepeyeHb TEPMUHOB:
Hacnencrsennocts
HN3MeHunBOCTH

Jlokyc

AJnienbHbIE TeHbI

I'enorun

®enotun

XpOMOCOMHBII Habop
CuemnieHHOE Haclel0BaHue
[Tonnoe cueruienne

Henonnoe cuennenue
Kpoccunnrosep

HekpoccoBepHblie rameTbl
KpoccosepHbie rameTst
AyTocoMbl

I'eTepocompl

l'omorameTHbIi
I'eTreporameTHslii Mox
HacnenoBanue cuemieHHoOe ¢ I0JI0M
['eneTnyeckas kapTa XpOMOCOMBI

KonTtpoanpyembie komnerennuu: OK 01, OK 02

Pa3nes 6. IBoJIIOLIMOHHAS OUOJI0TUS

Tema 6.1. IBoTIOLIMOHHASI TEOPHS U €€ MeCTO B OM010THH

Pesynbrar o0ydyenus mo teme: XapaKTepu30BaTh IPEANOCBUIKA U JBHXKYIIUE CHIIBI
BO3HUKHOBEHUS] MHOTOOOpa3usi BUJIOB.

Pa3pa0orka riioccapus.

®opmyJHpOBKa 3alaHUsA: COCTaBbTE IIOCCapuil ¢ onpeaeneHusaMu o teme «Mcropus
HBOJIOIMOHHOIO y4eHHUs. MUKPOIBOIIOLMS», MCIOIb3YysS Marepuanbl JIeKUuid, yueOHUKH,
CJIOBapH.

IlepeyeHb TEPMHUHOB:
OBosonus

DaKTOphI IBOTFOLIUH
HacnencreHHast U3MEHUNBOCTh
EcrectBennsrit oTo0p
HckyccTBeHHBIH 0TOOp

Bbopn0Oa 3a cymectBoBanue
[Homynsus

I'enodona nonynauuu



MuxkposBonronus
BunoobpazoBanue

KonTposmpyembie komnerenuuu: OK 01, OK 02

Kpurepun oneHuBaHus:
«5» - cofepKaHUe IIIOCCapUsi COOTBETCTBYET 3a/IaHHOU TE€ME, COJIEPKUT BCE MOHSATUS U

TEePMUHBI;
«4» - conepkaHue IOCcapusl COOTBETCTBYET 3a/laHHOM TEME, COIEPKUT He MeHee 75%

MMOHATHH;
«3» - colepkaHue Ioccapusl COOTBETCTBYET 3a/laHHOM TeMe, colepKUT He MeHee 50%

MMOHATHH;
«2» - comeplKaHHE TIOCCApHsi COOTBETCTBYET 3aJaHHOW Teme, coaepkHuT MmeHee 50%

MMOHSATHUH WA HE BBHIITOJHEH.



4.1.1.4. CocTaBieHue cxeM KPyropopora BelecTB

Paznen 9. CooluiecTBa M 3K0JI0TrHYeCKHE CHCTEMBI

Tema 9.1. CoolOmecTBa OPraHu3MoB, IKOCUCTEMbI

Pesynbrar o0yuenusi mo teme: OmNUCHIBATH CBA3b MEXKIY OPraHM3MOM M CpPEIION ero
oOuTaHus. YCTaHABIMBATh CBS3b CTPYKTYPhI U CBOMCTB 3KOCUCTEM.

®opmyaupoBKa 3agaHusi: ONUIINTEe KPYrOBOPOT BEILIECTBA M COCTABBTE CXEMY:

1 BapuanT — Yriepon,

2 Bapuant — Kucnopog,

3 BapuaHT — A30T,

4 Bapuanrt — Cepa,

5 Bapuant — ®ocdop.

Jlis BbIMoONHEHHUsT pabOThI KCIIOJIb30BaTh JIEKIMOHHBIA MaTepuaj, PEeKOMEH/IOBaHHbBIC
Y4EOHUKHU.

3a/iaHue BBINOIHSIETCA B MaJIbIX rpynmnax (1o 2-3 4eaoBeka).

Konrposmpyemsie komnerenunu: OK 01, OK 02, OK 04, OK 07, IIK 3.1

Kpurepumn oneHuBaHmsi:

- MPAaBWJIBHOCTH BHIOOpA KOMIIOHEHTOB KPYrOBOPOTA;

- IpaBUJIbHAS TTOCJIEOBATENLHOCTD IPOUCXOSIINX IPOIECCOB;
- TBOPYECKUU TTOIX0] K 0OPOPMIICHUIO PabOTHI.



4.1.2. 3aganusi, HanpaBJeHHbIe HA (JOPMUPOBAHUE WM MPOBEPKY 3HAHMIA
4.1.2.1. ®poHTAJBHBII ONIPOC

Pasnen 1. buojorus kak Hayka. JKuBble cMCTeMbl M X OPTraHU3ALNS

Tema 1.1. buosiorusi B cucreMe Hayk. O01asi XapaKTepuCTHKA KU3HU

Pe3ynbrar 00yuyeHusi mo treme: OnuchIBaTh METObI UCCIICIOBAHUS HA MOJICKYISIPHOM U
KJIETOYHOM YPOBHE.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Yo u3y4aer OMonorus Kak Hayka?

2. Kakue Benukue yueHble JPEBHOCTM BHECIM 3aMETHBIM BKJIAaJ B pa3BUTHE
OMOJIOTUUECKUX 3HAHUMN?

3. [Touemy coBpeMEHHYIO OHMOJIOTUIO CUNTAIOT KOMILUIEKCHOW HAyKOH ?

4. Kakue HarpaBJIeHUs B Pa3BUTUU OUOJIOTUN BbI MOXKETE BBIJICIUTH?

5. Kakoe ormpeneneHne MOXXHO JaTh HMOHSITHUIO «KH3HB»? B ueM cOCTOAT OCHOBHBIE
3aTpyAHEHUs pU POPMYIHUPOBAHUY TAHHOTO ONpEAeICHUs?

6. Kakue cBolicTBa ®MBOTO BaM U3BECTHBI?

7. Kakas cTpyKTypa CUMTaeTCs 3JIEMEHTApHON eTMHUIIEH )KUBOTO?

8. Kakue MeTozipl TO3HAHMSI )KUBOI MPUPOABI BB 3HAaeTE?

Kounrposmnpyemsbie komnerenunu: OK 02

Paznen 2. XuMHUYECKHIi COCTAB M CTPOEHHE KJIETKH

Tema 2.1. Xumnueckuii coctaB kjieTKU. Boia u munepaabHble BelecTsa

Pesynbrar o0ydyenuss mo Teme: Pasznuuarh CyIIECTBEHHbIE NPU3HAKM XHUMHUYECKOTO
COCTaBa KJIETOK OPraHU3MOB Pa3HBIX LIAPCTB )KUBOW MPUPOBI.

Ilepedyenb BONPocoB K GPOHTAILHOMY ONIPOCY:

1. Yro Takoe kneTka?

2. Kakue KOMIOHEHTHI BXOAT B XUMHUUYECKHM COCTaB KIETKU?

3. KakoBa posib BOJbI B KJIETKaX?

4. Tlouemy Boja BaskHA JIJIS )KU3HU?

5. HazoBuTe cBOMCTBA BOABI, BAXKHBIE JUISl )KU3HEIEATEIBHOCTH.

6. Uem 0OBsICHSIETCS YHUKAITBHOCTh CBOMCTB BO/IBI?

7. ITouemy noteps Aaxke HEOOIBIIOTO KOJMUYECTBA BOJIBI OPTaHU3MOM BEJIET K CEPhe3HbIM
nocneacTsusaM? [peanoxuTe npakTH4ecKue COBETHI 10 COXPAHEHHUIO BOJHOTO OalaHca.

8. KakoBbl (hyHKIIMM MUHEPAJIBHBIX COJIEH B OpraHusmMe?

9. IlpuBenuTe NpruMepbl MaKPOIIEMEHTOB U MUKPOAJIEMEHTOB.

10. /111 yero HeOOXOMMbBI MUKPO3JIEMEHTHI OpraHU3My?

11. OOGbsicHUTE 3HaYEHNE TEPMUHA «MUHEPAJIbHASL HEOCTAaTOUHOCThY.

12. OObsicHUTE, Kak paboTaeT MPOLECC OCMOCAa M KAKYI0 POJIb UIPAET OCMOTHYECKOE
JlaBJieHNE B (DYHKIIMOHUPOBAHUU KJIETKH.

Konrposmpyemsie komnerenuuu: OK 01, OK 02, OK 04

Tema 2.2. Buojornuecku Ba:KHbIe XUMHYECKHE COeTNHEHUS
Pesynbrar o0yuennsi mo reme: Pazinuarh CyliecCTBEHHbIE MPU3HAKU CTPOEHUS KIETOK
OPTraHU3MOB PA3HBIX [[APCTB KUBOU MPUPOJBI.

IlepeueHb BONMpPocoB K (PPOHTAIHLHOMY ONPOCY:
1. Kakue BentecrBa Ha3bIBaroTCA OcaKamMu?
2. Uto Takoe nmepBUYHAS CTPYKTypa Oenka?



. Kak o0pasyrorcst BropuuHasi, TpeTUYHASI U YeTBEPTUYHASL CTPYKTYPHI Oenka?
. I1o kakomMy mpu3HaKy OEJIKH JIESTCS Ha MIPOCTHIE U CIOKHbBIE?

. Kakue yrneBoabl Ha3bIBalOTCS MOHO-, OJIUTO-, TIOJIMCaXapuiaMu?

. Kakue QyHKIIMU BBIMONHSAIOT YIIIEBO/IbI B )KUBBIX OpraHu3Max?

. [Touemy yrIiiIeBOABI CUMTAIOTCS IMIABHBIMUA MCTOYHUKAMH HEPTUU B KIIeTKe?

. Kakue BemecTBa OTHOCATCS K JIUNUgam?

. Kakoe ctpoenne umeror sxupui?

0. Kakne hpyHKIMH BBITTOIHSIOT JIMITHIBI?

. Kakue xierku u Tkanu Hanboiiee 00orarsl JINITAAAMEU?

12. Kakue BeniecTna Ha3bIBAKOTCS HYKIEMHOBBIMHU KUCIOTAMU?

13. Kakue BUIbI HYKJIEMHOBBIX KUCIOT OOHAPYKEHBI B KJIETKE?

14. Kakoe ctpoenue umeet mosiekyna JJHK?

15. KaxoBsl ocnoBHble pynkinu JJHK B kineTke?

16. B yem 3akiroyaeTcsi IPUHIIUAN KOMILUIEMEHTAPHOCTU?

17. Yto oOuiero 1 kakue pasnuuus umerorcs B ctpoeHuu monekyn JIHK u PHK?
18. Kakue tunel mosiexyn PHK Bam uzectHbr? KakoBa ux ¢hyHKIms?

19. Kakoe cTtpoenue numeer moisiekyna ATD?

20. Kakyro ¢pynkuuio Beimonusetr ATD?

21. Kakyto poib BBINOJTHSIOT B OPraHU3ME BUTAMHUHBI?
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Konrtposanpyembie komnerenuuu: OK 01, OK 02, OK 04

Paznen 3. 7Ku3zHeaeATeIbHOCTh KJIETKH

Tema 3.1. O0MeH BeniecTB U NpeBpalliecHUe JHEPIrUU B KJIEeTKe

Pe3ynbrar 00yuenusi no teme: ONuchiBaTh OCHOBHBIC SHEPTETUUECKUE U TIACTUYECKUE
MPOLECCHI KIIETKH.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Yro Ha3bIBaIOT TOMEOCTA30M?

2. Yro Takoe meradbonu3M? M3 kakux mporeccoB OH CKJIajbIBaeTcs?

3. Kak cBsi3aHbl Mex1y cOOOM MIACTUYECKUN U SHEPTETUUECKUN OOMEHBI?

4. B kakux oOpraHomjax KJIETKH IPOUCXOAUT MEPBUYHBIA CHUHTE3 OPraHUYECKHX
BEIIECTB?

5. Kakyto poisib B pOTOCHHTE3€ UTpaeT XJI0popuiut?

6. [lepeuniciiuTe OCHOBHBIE peakly CBETOBOM (pa3bl POTOCHHTE3A.

7. Kakue peakiuu uayT B TeMHOBOH (paze porocunresa?

8. UeMm peakuuu XeMOCHHTE3a OTIMYAIOTCH OT QorocuHTe3a? Kakue opraHuzmbl
SBJISIFOTCSI XeMOCHUHTETUKaMH?

9. B uem 3akmtouaercs poinb AT® B oOMeHe BeecTB B KJIETKe?

10. Kakne cTpyKTypsl KIETKHA OCYLIECTBIIAIOT cUHTE3 ATD?

11. Kakwue sTansl BEICTSAIOT B JHEPTETHIECKOM 0OMEHe?

12. B yem oTIM4Us SHEPreTHYECKOro 0OMeHa y a3po00B U aHa3pOOOB?

Kountposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Tema 3.2. Buocunres 0esika
Pe3yabrar 00ydyenusi no reme: OnuchIBaTh Mporecc OMOCHHTE3a OeKa B KJIETKaX.

Ilepeyensb BONpocoB K GPOHTAILHOMY OMPOCY:

1. Yro Takoe OnocunTes 6enka?

2. Yro npexacrasinseT codoi reHeTnyeckas HHGopMaIus, 1 Kak OHa XpaHUTCS B KiIeTKe?
3. UTo Takoe reHeTH4eCKUN KO/, 1 KAKMMHU CBOMCTBaMHU OH o0Jiafgaet?

4. Yro Taxkoe peakiysi MaTpUYHOTO CHHTE3a, M KaK OHa CBS3aHa ¢ OMOCHHTE30M Oeka?



5. Kakwue sTansl BKIIIOYAIOT peain3aliio TeHeTHIeCKO HHPOpMaILUY B KIIETKE?

6. Uto Takoe TpaHCKPUMITUS, U KaK OHA TTPOXOAUT?

7. YTo Takoe TpaHCIIALHNS, U KAKOBO €€ Ha3HaueHHE?

8. Kak aMUHOKHUCIIOTHI KOAUPYIOTCSI B TEHETUYECKOM KOJIe?

9. Kakue MoJIeKyibl U CTPYKTYPBl y4aCTBYIOT B TpaHCIsALUN?

10. Kakue curuansl 0003Ha4ar0T Ha4ajlo U KOHEL CHHTe3a Oeka?

11. Kakyto poib urpatoT pudocomsl B OnocunTese oenka?

12. Kak perynupyroTcs npoiecchl TPAaHCKPUIIMU U TPAHCIISIIIUU B KJIETKe?

13. Kakue HapymieHus B MpOlECCaX TPAHCKPUIIUU U TPAHCISIIUU TPUBOAIT K
3a0oneBaHusIM?

KonTposmpyemblie komnerennuu: OK 01, OK 02, OK 04
Paznena 4. PazMHokeHe M HHANBUAVAJLHOE PA3BUTHE OPraHu3MOB

Tema 4.2. ®opMBbI pa3MHOKeHHUsI OPraHNU3MOB
Pe3yabrar 00yueHus 1o TeMe: XapaKTepu30BaTh CIIOCOOBI Pa3MHOKEHUSI.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. [laiiTe onpeneneHue Npoueccy pa3MHOXKEHUsI OPTaHU3MOB.

2. Kakue ¢popmbl pa3sMHOKEHUS OPraHU3MOB BCTPEUAIOTCS B IpUpoe?
3. Kakoe pa3zMHOXEeHHE Ha3bIBAETCS OECIIONIBIM?

4. Kakue BUBI OSCIIOIOTO pa3MHOKEHUS Pa3IndaroT?

5. KakoBo Guosnoruueckoe 3HaueHue 0€CIoyioro pa3MHOKEHUS?

6. B yem npeumyIiecTBo MosxoBOro pa3MHOXKEHHS nepe 6ecroabiM?
7. Kakue criocoObl 110JIOBOTO Pa3MHOXKEHMS BAM U3BECTHbI?

8. I'me 1 KaK MPOUCXOAUT Pa3BUTHE MOJOBBIX KJIETOK Y )KMBOTHBIX ?
9. Uro Takoe ormnonorBopenue? Kakum oHO ObIBaeT?

10. Yem melio3 oTIM4aeTcss OT MUTO3a?

11. B yewm 3akirouaercs OMOJIOTHYECKOe 3HaYCHUE Meio3a?

KonTtposanpyembie komnerenuuu: OK 01, OK 02, OK 04

Pasznen 5. HacjaeacTBEeHHOCTh M H3MEHYHBOCTHL OPraHN3MOB

Tema 5.1. 3akoHOMepPHOCTH HACJIEAOBAHUS

Pesynbrar o0yuyenuss mo teme: ONUCHIBaTh 3aKOHOMEPHOCTH HACTEACTBEHHOCTH M
W3MEHYHMBOCTH.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIIPOCY:

1. Yro usyvaer reneruka?

2. Ilouemy nmeHHO [. Menaens cunTaroT OCHOBOIIOJIOKHUKOM I'€HETUKHU ?

3. Yro Takoe yucTas JUHUA U THOpU?

4. Yto Takoe ajuieibHbIe FeHbl (anenu)?

5. Kakue ocoOu Ha3bIBatOTCsl TOMO3UTOTHBIMH, a KaKHE - Te€TepO3UroTaMu’?

6. Kakue nmpusHaky Ha3bIBAaIOTCSA JOMUHAHTHBIMH, a Kakue - perieccuBHbIMU? [IpuBenure
pUMEpbl JOMUHAHTHBIX U PELIECCUBHBIX IPU3HAKOB OPTaHU3MOB.

7. Chopmynupyiite npaBuio equHooOpas3ust ruOpuI0B repBoro mnokoneHus . Menaens.

8. ChopmynupyiitTe mpaBuio pacuieruienus [. Menaensi.

9. ChopmynupyiiTe 3akoH YUCTOTHI TameT I. Menpaens.

10. B uem oTinuue ABYX MOHATHI: (PEHOTUI U TEHOTUI?

11. Kakoe ckpelniBanue Ha3bIBaeTCs AUTHOPUIHBIM?

12. ChopmynupyiTe 3aKOH HE3aBUCUMOTO HACJIEIOBAHUS MPU3HAKOB.

KonTtposanpyembie komnerenuuu: OK 01, OK 02, OK 04



Pa3nen 6. IBoOLIHOHHASA OMOJIOTUS

Tema 6.1. IBoIIOLMOHHAS TEOPHUS U €€ MeCTO B OHOJIOTUH

Pe3ynbrar o0ydyeHuss mo TeMe: XapaKTepu30BaTh MPEANOCHUIKA U JBWXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOT0O00pa3usi BUOB.

IlepeyeHb BONIPOCOB K (PPOHTAIBHOMY ONPOCY:

1. KakoBbI cUITbHBIC U CJTa0BbIe CTOPOHBI CHCTEMBI Opranudeckoro mupa K. JIunnes?

2. CopmymnupyiiTe OCHOBHBIE ITOJIOXKEHUS dBOOIIMOHHON Teopun JK. b. Jlamapka.

3. Ilepeuncanre IpeANOCHUIKH BOSHUKHOBEHHUS JAPBUHHU3MA.

4. B yeM cocTOAT OCHOBHBIE NoJiokeHus yueHus Y. Jlapsuna?

5. Kakue Qaxtbl mO3BOJISIIOT TOBOPUTH O Oophbe 3a cymecTBoBanue? Kak mposiBiseTcs
aTa 6oprOa B npupozae?

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Tema 6.2. Muxkpo3BoJIIOIHS
Pe3ynbrar o0ydeHuss mo Teme: XapaKTepu30BaTh MPEANOCHUIKA U JBWXKYIIUE CHIIbI
BO3HUKHOBEHUSI MHOTO0Opa3usi BUIOB.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:
1. Ilepeuncnure OCHOBHBIE MOJIOKEHNS CUHTETUUECKOW TEOPUU IBOJIOLUH.
. Jlaiite onpeneneHne OMOIOTUYECKOTO BUA.
. Kakue kpurepuu Buga BaM U3BECTHBI?
. UTo Takoe 11eT0OCTHOCTh BUA, KaK OHA MPOSIBIIAETCS?
. [Touemy Ba)KHO COXpaHITh BUIBI B pUpojie?
. Uto Takoe nmomynsuus?
. [Touemy OMOTIOTHYECKUE BUIBI CYIIECTBYIOT B ()OPME IO YIISIIIHIA?
. Kakue cBoiicTBa nmomymsiiuii CmocoOCTBYIOT yCTOMYMBOMY CYIIIECTBOBaHHIO BUaa?
9. UTto Takoe eCTeCTBEHHBII 0TOOP?
10. Yto Takoe reHodOH T TOMYASIUU?
11. IToyemy GosbIasg yacTh MyTallMil HE MIPOSABISAETCS BHEIIHE?
12. B 1yeM KkpoeTcst CrioCOOHOCTh MOMYNSIIMK aTanTHpPOBaThes (MpUcnocabauBaTbes) K
HOBBIM yCIIOBUSIM?
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KonTtposanpyembie komnerenuuu: OK 01, OK 02, OK 04

Paznen 7. Bo3HHKHOBeHHE ¥ pa3BUTHE JKU3HU Ha 3em.ie

Tema 7.1. 3apoxkneHue u pa3BUTHE JKM3HH

Pe3ynbrar 00yuenusi mo teme: ONKCHIBaTh TUIIOTE3bI BOBHUKHOBEHUS KU3HU Ha 3eMIle,
XapaKTepHU30BaTh MEPUOIbI PA3BUTHS )KU3HU Ha 3eMJIe.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Kakue runoressl CyIIECTBYIOT O IPOUCXOKICHUH KU3HU Ha 3emiie?

2. B ueM cyTh runoressl abuorexesa?

3. B ueM cyTh runoressl naHcrnepmMun?

4. Yro takoe PHK-mup u mouemy 3Ta rumoresa CUMTAETCS BaKHOM Ul NOHMMaHUs
3apOKICHUS )KU3HH?

5. Korna, no coBpeMeHHBIM OLIEHKaM, BO3HUKJIA )KM3Hb Ha 3emiie?

6. UTo Takoe reoJorudeckas 3pa u nepuoj’?

7. IlepeurcinTe OCHOBHBIE 3Pbl B UCTOPUH 3EMIIA B XPOHOJIOTMYECKOM MOPSIIIKE.

8. Kakne oCHOBHBIE COOBITHS POU3OIIIN B apXEUCKYIO 3py?

9. Kakue ocHOBHBIE COOBITHS MTPOU3OILIN B TPOTEPO3OUCKYIO ApYy?

10. Ha xakue neproasl JeIUTCs Taaeo30McKas pa?



11. Ha xakue neproabl A€IUTCS ME3030HcKas apa?

12. Ha xakue nepuoabl JeIuTcsa KaHo30icKas spa?

13. Kakue opranu3mbl ObUTH JOMUHUPYIOITUMH B apXEUCKYIO 3py?

14. Yto Takoe KUCIOpOaHAs KaTacTpoda 1 Korja oHa mpou3onuia?

15. Kakue 0CHOBHBIE COOBITHSI TPOU3OILIN B KEMOpUHCKOM Tiepuoie?

16. Kakue opranu3Mbl BBIIIUIM Ha CYIIIY B MAJIE030MCKYIO 3py?

17. Kakrie OCHOBHBIE IPYIIIBI PACTEHUH NOSBUINCH B NIAJIE030MCKYIO 3pYy?
18. Kakue oCHOBHBIE IPYIIbI )KUBOTHBIX MOSIBIJIKCH B MAJIEO30UCKYIO 3py?
19. Kakoe kpynHoe BBIMMpaHUE MPOU3OIIIIO B KOHIIE IEPMCKOTrO repuoaa?
20. Kakue opranu3mbl ObLIIH JOMUHUPYIOIIUMH B ME3030HCKYIO 3py?

21. Kakue 0CHOBHBIE COOBITHS ITPOU3OIILIN B FOPCKOM Mepuoje?

22. Kakoe KpyIHO€ BBIMUPaHUE MPOU30IILIO B KOHIIE MEJIOBOTO neproja’?
23. Kakue opranusmsl CTalId JOMUHUPYIOUIMMH B KaitHO30HCKYIO 3py?

KonTposanpyembie komnerenuuu: OK 01, OK 02, OK 04

Tema 7.2. Cucrema opranuveckoro wmmupa. Ilpoucxoxxkaenme 4dejaoBeka —
aHTpoONoOreHe3

PesyabTrar oOyueHumss mo TeMme: XapaKTepu30BaTb IIPOUCXOXKJIEHHE 4YeEJIOBEKa -
aHTPOIIOTEHE3.

IIepeyeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY:

1. aiite onpeneneHue aHTPOIIOIOTHH.

2. Kakue 3a1a4u cTosT nepes antpornosiorueii? M3 kakux paszienoB COCTOUT 3Ta Hayka?

3. Kakue nanHble JOKa3bIBalOT POACTBO YEIOBEKA C KUBOTHBIMU?

4. Ilepeuncnure XapakTepHbIe YEPThI, OTIIMYAIOIINE YEJIOBEKa OT KUBOTHBIX.

5. Kakue Ouonornueckue M colMalbHblEe (DAKTOPbl SBWIUCH JIBHKYLIIUMHU CHIIAMHU
aHTpororexes3a?

Kounrposmpyemsie komnerenunu: OK 01, OK 02, OK 04

Tema 7.3. OcHOBHBIE CTAANH DBOJIIOIHNH YeJI0BEKA
Pesynbrar o0ydyenuss mo TeMme: XapaKTepu30BaTb OCHOBHBIE CTaJUU HBOJIIOIUHU
YyeJIoBeKa.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Ilepeunciute U 0OXapakTepU3yHTe OCHOBHBIE CTaJIUU 3BOJIIOLIUYU YEJIOBEKA.

2. JlaiiTe onpeiesIeHNE YEJI0BEYECKUM PaCaM.

3. Ha xakue pacbl noapasfeinsoT COBpeMEHHOE yenoBedecTBo? [lepeuncnnre 0OCHOBHbIE
IIPU3HAKU pac.

4. IlpuBenure (akThl, JOKA3bIBAIOIINE €IUHCTBO YEIOBEUECKUX pac.

Konrtposanpyembie komnerenuuu: OK 01, OK 02, OK 04

Pasnen 9. CoolOuiecTBa M 3K0JI0THYECKHE CHCTEMBI

Tema 9.1. Coob1mecTBa OpraHn3mMoB, IKOCHCTEMbI

PesyabTar o0yuenusi mo teme: OnuchiBaTh COOOIECTBA OPraHU3MOB, XapaKTepU30BaTh
HKOJIOTMYECKUE CUCTEMBI.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Uto Takoe coo0IIecTBO OPraHu3MOB?

2. Kakue ypoBHU OpraHu3aIiui OMOIOTUYECKONH CUCTEMBI BBIJIEISIIOT YUEHbBIE?
3. JlaiiTe onpeneneHre NOHATHIO «IKOCUCTEMAY.



4. Kakue 0CHOBHBIC KOMIIOHEHTBI COCTABIISIOT JTFOOYIO 9KOCUCTEMY?

5. Uto moHMMAaETCS MO YKOJIOTMYECKON HUIIIEH ?

6. Kakue kputepuu yunuThIBaIOT IIPU ONPEIEICHUN YKOJIOTMYECKON HUIIN?

7. Yto Takoe nuieBbie enu u cetu? [IpuBeaure npuMepsl MUILEBOM 1IEMH.

8. Uto Takoe MpOAYLEHTHI, KOHCYMEHThl U peayleHTbl? Kakyio poib KaKIplii U3 HUX
UrpaeT B 3kocucrteme?

9. Yto 3HAUUT «TPOPUUECKHI YPOBEHb» U CKOJIBKO YPOBHEH BBIZENSACTCS B OOJBIIMHCTBE
3KkocucreM?

10. [ToueMy 3HEprus yMEHBIIACTCS HA KaXKJOM YPOBHE MUIIEBOU MUPAMUIBI?

11. Yto Takoe KpyroBOpoT yriiepoja v a30Ta B npupoje?

12. Kak perynupyercs YUCIEHHOCTh 0CO0eH B €CTECTBEHHBIX IKOCUCTEMAX ?

13. Kakumu cBolicTBamu o0namaer s3xocucreMa’?

14. Yro Takoe cykueccusi?

15. Kakue BUibl CyKIIECCUU BbI 3HaETE?

16. Ilpuxomumoch 1M BaM HaOMIONATh CYKIIECCHOHHbIE WM3MEHEHHs B THpupone?
Pacckaxure o cBOMX HaOMIONCHUSIX.

Konrposmpyemsie komnerenunu: OK 01, OK 02, OK 04, OK 07, IIK 3.1

Tema 9.2. IlpupoaHbie IKOCHCTEMbI
Pe3ynbrar 00yuyenus no teme: OnuchIBaTh MPUPOIHBIE IKOCUCTEMBI.

IlepedyeHb BONpPocoB K GPOHTAILHOMY ONPOCY:
. Kakue ObIBarOT 3KOCHCTEMBI, 110 MPOUCXOXKICHUIO?
. UTo Takoe mpupoaHas sKocucreMa?
. UeM OTIMYaIOTCs MPUPOIHBIE SKOCUCTEMBI OT HCKYCCTBEHHBIX?
. Kakue ocHOBHbIE KOMITIOHEHTHI IPUCYTCTBYIOT B KaXKIOW sKOcucTeMe?
. [IpuBeuTe MpUMEPBI IPUPOIHBIX IKOCHCTEM Poccum.
. Kakue sxocucTeMbl OTHOCSATCS K IPECHOBOAHBIM, MOPCKUM U CYXOIYTHBIM?
. Uro Takoe JecHbIe FKocucTeMbl? Kakue THIbl JiecoB BcTpevaroTcs B Poccun?
. KaKI/Ie IIOAXOAbI HpI/IMCHﬂIOTCSI JJIA COXpaHCHI/ISI HpHpOI[HI)IX 3KOCI/ICTCM?
9. Tlouemy coxpaHEeHHE MTPHUPOTHBIX IKOCHUCTEM BAXKHO ISl YCTOWYHMBOTO Pa3BUTHUS
obmecTna?
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Kountpoanpyemsie komnerenunu: OK 01, OK 02, OK 04, OK 07, ITIK 3.1

Paznen 10. Cejaekuysi OpraHu3MoB, 0CHOBbI 0MOTEXHOJIOTHH

Tema 10.2. OcHOBBI OMOTEXHOJIOTHH

Pe3yabTar oO0yueHusi 1Mo TeMe: XapaKTepHU30BaTh OWOTEXHOJOTHIO KakK OTpacib
MIPOU3BOICTBA.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Yro Takoe OMOTEXHOIOTHs?

2. Yto Takoe reHHas MH)XEHEPUs U KaK OHa IPUMEHsIETCsl B ONOTEXHONOTUH?

3. Ilouemy MeTOnbl KJIETOYHON M T€HHOM HWH)KEHEPUU CUUTAIOTCSI MEPCHEKTUBHBIMH B
OMOTEXHOJIOTUU?

4. Kakue Mepsl NPeJOCTOPOKHOCTH MPEANPUHUMAIOTCS JUIsl NPEIOTBPAILCHUS PHCKa
CJIy4aifHOTO BBIXOJa MOAU(HUIIMPOBAHHBIX OPIraHU3MOB B OKPYKAIOIIYIO Cpeay?

5. Kakue ropuaudeckne HOpMbI PENIAMEHTHPYIOT CO3l1aHHue U pacnpocrtpanenue ['MO-
IPOAYKTOB?

Kountpoanpyemsie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I[IK 3.1



Kpurtepun onenuBanus:

«5» - OTBET MOJIHBIN, pa3BEPHYTHII;

«4» - OTBET JOCTATOYHO IIOJIHBIM, HO €CTh HETOYHOCTH;
«3» - OTBET KpaTKHil UK ¢ rpyObIMH OIIHOKaMU;

«2» - OTBET HEBEPHBIN UIIM OTCYTCTBYET.



4.1.2.2. OuennBaemasi JUCKYCCHS

Pasznen 2. XuMn4ecKHii COCTAB M CTPOEHHUE KJIETKH

Tema 2.3. CTPYKTYPHO-(P)YHKIIHOHAJIbHASI OPTaHU3ALMS KJIETOK

Pe3ynbrar o0yuenusi mo teme: Paszinuarh CyliecCTBEHHbIE MPU3HAKU CTPOCHUS KJIETOK
OpPraHU3MOB Pa3HbIX LIAPCTB KUBOWU MPUPOBL.

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IMCKYCCHH:

1. Kakoe 3HaueHue UMEIOT LIUTOJOTUYECKUE 3HAHUS B )KU3HU COBPEMEHHOIO UeloBeKa?

2. lloueMy MOXHO YTBEpXKAarb, 4YTO XMMHMYECKMH COCTaB KJIETKU SIBISETCS
JI0Ka3aTeJIbCTBOM €MHCTBA KUBOW MIPUPOJIbI U OOLTHOCTH KUBOW U HEXKUBOM IIPUPOBI?

3. Ilouemy yueHble CUUTAIOT, YTO IPOKAPUOTHl SBIAIOTCS Hauboiee IpPEeBHUMHU
OopraHM3MaMH Ha Hallel rianere?

Paznen 3. 7Ku3He1eATeIbHOCTh KJIETKH

Tema 3.3. Bupycsi

Pe3ynbrar 00ydyenus no reme: Pazinuarh CyliecTBeHHbIC IPU3HAKU BUPYCOB.

1. Yuensbie 10 cux mop CropsT, Kyl1a OTHECTU BUPYChI — K )KMBOU MJIM HEKUBOM ITpupozae?
KaxoBbl ocHOBanus i criopa? JlokaKuTe CBOU MPEIITOI0KESHHUS.

2. [Touemy TpynHO J1e4UTh OOJIE3HU, BBI3bIBAEMbIE BUpyCaMu?

Kounrposmpyemsie komnerenuuu: OK 01, OK 02, OK 04

Pa3zjies 6. IB0JIIOLMOHHASI 0MOJIOTUSA

Tema 6.3. Makpo3BoJiionust

PesyabTar o0yueHuss mo teme: XapakTepu30BaTh MPEANOCHUIKH U JIBHXKYIIUE CHUJIIbI
BO3HUKHOBCHUA MHOFOO6paBI/I$I BUIOB.

IlepedyeHb BONMPOCOB K OLIEHUBAEMO¥i TMCKYCCHM:

1. OObsicHuTe, TOYEeMy B MpPOIECCe Pa3BUTHs >KM3HM Ha 3eMjie OOHH OPTraHU3MbI
BBEIMHPAJIH, 2 HOBBIE CHCTEMATHIECCKUE TPYIITBI OPTaHU3MOB TIOSBIISUTHCK.

2. O0bsacHUTE, TOYEMY KOHEI] MPOTEPO30HCKON APl HA3BIBAIOT BEKOM MEJy3, XOTS B 3TO
BpeMs Ha 3emiie OOUTaIN HE TOIBKO KUIIIEYHOTIOJOCTHBIC )KUBOTHBIE.

3. Yd4eHble CUUTAIOT, YTO repMappoAUTHI (KHILIEYHOMOIOCTHEIE, MIOCKUE M KOJIbYaThIe
YepBH, HEKOTOPHIC MOJUTIOCKH) SIBISIOTCS HauOoJIee IPEBHUMH >KUBOTHBIMH OpPTaHH3MaMH.
KakoBo, Ha Ba1 B3MIsL]I, 3HaU€HHE 000ETONIOCTH U TIOYEMY B XOJI€ IBOIOIIUH CTalld IPeodIaaaTh
Pa3IebHOTIONBIC BUIBL.

4. JIoKa>KuTe pOJICTBO OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII.

Kountposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Pasnen 9. Coo0uiecTBa M 3K0JI0IrHYECKHE CHCTEMBbI

Tema 9.3. buocdepa — iodanbHasi IKocucTemMa 3emMJan

PesyabTar o0yueHusi mo teme: ONUCHIBaTh CBSI3b MEXKIY OPraHU3MOM U CPENOil ero
obuTaHus. YCTaHABIUBATH CBSI3b MEXKIY CTPYKTypaMu Onochepsl.

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IUCKYCCHH:

1. TnmoGanbHOE moTemeHue: MU} WIM peasbHOCTh? UTO BaM H3BECTHO O JaHHOM
aprneHun? Kakue @axThl CyliecTBOBaHUS WJIM OTCYTCTBHSI INIOOAJbHOTO MOTEIUIEHHS] BaM
U3BECTHBI?

2. O6mbsacHuTe, Kakue (aKTopbl OTPAaHUYUBAIOT PACIPOCTPAHEHUE KU3HU B arMocdepe,
mutocdepe, ruapocdepe.

3. Kak MO>XHO O0XapaKTepHu30BaTh HICTOPUUYECKHUE U3MEHEHUS POJIU YelloBeKa B buochepe?



4. B 4éM COCTOHMT LIEHHOCTh OXpaHbl OnopazHooOpa3usa? UTo NpUBOAUT K COKpAIEHUIO
Ouosnoruueckoro paznoodpaszus? Ilouemy 1uisi yenoBedecTBa BaXHO HE JOMYCTUTH OOEIHEHUS
Oonopa3zHooOpazus?

5. MOXHO JIi CYUTaTh 3aBEPIICHHBIM Iporiecc opMupoBaHus ouochepnr?

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, I1IK 3.1

Tema 9.5. Biansinue coumaaibHO-IKOJOTHYECKNX (PAKTOPOB HA 310POBbe YeJI0BEKA
Pesynbrar oOyueHuss mo Teme: IHTepnperupoBarh pe3yabTarbl MPOBEIECHHOTO
OHOSKOJIOTUYECKOT0 IKCIIEPUMEHTA C UCIIOTIB30BaHUEM KOJIMYECTBEHHBIX METO/IOB

IlepeyeHb BONIPOCOB K OLIEHUBAEMOM IMCKYCCHH:

1. Kak cka3bIBaeTcsi COCTOSIHHE TPUPOJAHON OKPYKAIOIICH Cpe/ibl Ha 3I0POBbE YesIOBEKa?
Kakne HeusBecTHble paHee OOJNIE3HM NOABWINCH B pe3yjibrare JEHCTBUS TEXHOTEHHBIX
dakTopoB?

2. B mnocnennee Bpemsi HaOmomaeTcs TEHIACHIMS K BceoOledl KOMIbIOTepU3allUu:
NEPCOHAJBHBIE KOMITBIOTEPHl HCHOJB3YIOTCS Ha pabore, B mKoine, jgoma. OnHako OHHU
orpeieieHHbIM 00pa3oM 3arps3HSIOT OKPYXKAIOUIYI0 Cpedy, U 9TO OJHA W3 Haubosee Ba)KHBIX
ceiiyac asKojorudeckux mnpoodsem. Uto 3T0 3a 3arpsi3HEHHWE M KaK OHO BIUSET Ha 3J0POBBE
yesioBeKa?

3. MoxeT a1 4enoBeK XKuTh B OeciiyMHOUN cpene? YUTo sBiseTCs MCTOYHUKOM IIyMa B
OKpyXarollleM Hac mnpocTtpaHcTBe? HazoBuTe MOCHEACTBUS ILIYMOBOIO 3arpsi3HEHUs s
yenoBeka. Kak Mbl MO>keM OOpOTBHCS C ITYMOBBIM 3arpsi3HEHUEM?

4. Ham 4acTto KaxeTcs, 4TO C 3arpsA3HEHHUEM OKpPYKArOUIEH Cpelbl Mbl CTAJIKHBAEMCS
JIMILb Ha YJIMIIE, U IO3TOMY Ha 3KOJIOTHIO HAIllMX KBapTUp oOpaiaem mMano BHUMaHus. Kakue ke
ONAaCHOCTH MOACTEPEraroT HAC A0OMa, M KaK OHU OTPAXAIOTCS Ha HalleM 310poBbe? Kak MOXHO
CHU3UTH BIIMSIHAE BPEIHBIX IKOJOTHYECKUX (DAKTOPOB B HAIIUX KBApTHUpax?

5. B 1990-¢ rr. ®unens KacTtpo B Ha3ujgaHUe CBOMM COTpak/JaHaM OTKaszajcs OT OJHOM
BpPEOHOH TIPUBBIYKK, 3a 4YTO OB HarpaxaeH Megaiblo BceMupHO — opraHu3anuu
3apaBooxpaHeHusi. OT yero oH oTkaszaics? YTo Takoe NacCMBHOE KypeHUE U YEM OHO OIMACHO?

6. [Touemy npecTUKHO BECTH 3/10POBBIN 00pa3 KU3HN?

Kountpoanpyemsie komnerenunu: OK 01, OK 02, OK 04, OK 07, ITIK 3.1
Paznen 10. Cejaekiysi OpraHu3MoB, 0CHOBbI 0MOTEXHOJIOTHH

Tema 10.1. Cesnreknusi Kak HayKa H Ipouecc
Pesynbrar 00yuenusi no teme: ONuchIBaTh CENEKIMIO KaK HAyKy U IIPOLECC.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. KakoBa mnenp cenexkuumu? Kakue couuanbHble M SKOHOMHMYECKHE MOTPEOHOCTH
YAOBJIETBOPSIET IaHHAsl OTPACIb HayKu?

2. Kakue npo0ieMbl CelIbCKOX035HCTBEHHOTO MMPOU3BO/ICTBA PEILIACT CENEeKIHs?

3. SBnsiercst M ceNeKlUs HCKIIOYUTENBHO CEeNbCKOXO3SHCTBEHHOW HAayKOM WM OHa
BOCTpeOOBaHAa U B IPyTUX 001ACTAX 4ETOBEUYECKON AeITeNbHOCTH?

4. Kak BHeApSAIOTCS pe3yabTaThl CENEKUUOHHOW paboThl B MPAKTHKY CEIbCKOTO
xo3sicTBa? Beerna nu HoBIIECTBa OBICTPO MPUHUMAIOTCS (PepMepaMy U arpOKOMITAHUSMU?

5. CommacHsl 1M Bbl C  YTBEpPXKACHHEM, 4YTO TOBBIIIEHUE YPOKAWHOCTH
CEJIbCKOXO3SMICTBEHHBIX KYIBTYD 3a CUET CENEKLUHU BEAET K CHUIKEHUIO KaueCcTBa MPOAYKIIMH?

6. JlomycTMMO 1M BBIPAIUBATh JKOJIOTUYECKH YHCTHIE MPOAYKTHI 0€3 NpHUMEHEHUs
JOCTHKEHUH CeNeKIInn?

7. Kak nomkHa pa3BUBATHCS CEJEKIHs, YTOOBI 00ECTEUNTh HACEJICHUE KauyeCTBEHHOU
IPOAYKLUEN U COXPAaHUTh IPUPOAY?

8. CTouT 1M CTPEMUTHCS K CO3JAaHHUIO HJI€aTbHBIX COPTOB M MOPOJ WJIM HEOOXOIUMO



YYUTBIBATh MOTEHIIMAIBHBIE YTPO3bI MOHOKYJIBTYPBI M OIHOOOpa3usi reHeTu4eckoro houa?
KonTtpoanpyembie komnerenuuu: OK 01, OK 02, OK 04, OK 07, IIK 3.1

Kpurepun ouennBanus:

«5» - AKTUBHOE y4acTHe B JHUCKYCCHH. BBICKa3bIBaHHE COOTBETCTBYET 3a/IaHHOU TEME,
XapaKTepU3yeTCsi BBICOKOW MH()OPMATUBHOCTHIO U OPUTUHAIBHOCTBIO, apTyMEHTHI OAKPEIUICHBI
yOeUTebHBIMU TPUMEPAMHU.

«4» - JlocTaTOYHO AaKTMBHOE Yy4YacTHE B JUCKyCCHM. JlOIyCKAaeTcsi HE3HAUYUTEIIbHOE
OTKJIOHEHHE OT TeMbl JHCKyCCHMHM. DBbICKa3blBaHME€ HOCUT OTYaCTH TPUBHAIbHBIN,
IIOBEPXHOCTHBIH Xapakrep. He Bce apryMeHThI NOAKPEIIIEHBI IPUMEpPaMHU.

«3» - IlaccuBHOe yuyacTHe B JUCKYCCHUU. BpICKa3blBaHHWE XapaKTE€pU3YeTCs HU3KOU
UH(POPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKACT IMOJHOTO NOHMMAHUSA TEMbI AMCKYCCHU.
AprymeHTbl chopMynHpoBaHbl abcTpakTHO. [IprMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE ydacTue B JAMCKYCCHH. BbICKa3blBaHHE HE COOTBETCTBYET 3aJaHHOMN
TeMe, OTCYTCTBYIOT apT'yMEHTHI B MOJIb3Yy KaKOM-THO0 TOUKHU 3PEHHUS.



4.1.2.3. O6cyxaeHne Mo BONPOCcam JEeKIHH

Pasnea 4. PasMHOKeHNe 1 HHANBUAVAJLHOE PA3BUTHE OPraHU3MOB
Tema 4.1. ZKuzHeHHBIA UK KJIETKHA
Pe3ynbrar 00y4yenus no reme: XapakTepu30BaTh >KM3HEHHBIN ITUKIT KJIETKH.

Ilepedyenb BONPOCOB 1Jist 00CYKICHHA:

1. Kakue u3MeHeHMsl B KJIETKE IPEALIECTBYIOT JeICHUIO0?

2. Oxapakrepusyiite (a3bl MUTO3a U KPATKO PACCKAKUTE, KaK MPOUCXOTUT ITOT MPOILECC.
3. B ueMm 3akirouaercs OGMOJIOTMYECKOE 3HaU€HHE MUTO3a?

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04

Kpurepun oueHuBaHus:

«5» - OTBET MOJIHBIHI, Pa3BEPHYTHIN;

«4» - OTBET NOCTAaTOYHO MOJIHBIN, HO €CTh HETOUHOCTH;
«3» - OTBET KPAaTKUH HIIH C TPYOBIMH OIIMOKAMU;

«2» - OTBET HEBEPHBIN UJIM OTCYTCTBYET.



4.1.2.4. TectrupoBanue

Pasnea 3. JKuzHenessTeJbHOCTh KJICTKHU
Tema 3.3. Bupycsi
Pe3ynbrar 00ydyenus no reme: Pazinuarh CyliecTBeHHbIC IPU3HAKU BUPYCOB.

TecToBoe 3a1aHue
Buvibepume ooun npasunvhwsiii omseem
1. Bupycbl OTKpBLI:
a) Bunorpaackuii
0) [TaBioB
B) BaHOBCKUI
r) Bepuanckuii

2. KnneTroyHoro cTpoeHusi He UMEIOT:
a) CHHE-3€JICHbIC BOJOPOCIH (IIMAHEH )
0) 6akrepun

B) JIPOAOKH

I') BUPUOHBI

3. Bupyc Hapy1aer ;KU3HEeAeATeIbHOCTD KIIETKU-X0391HA IOTOMY, YTO:
a) HyKJIEMHOBAs KUCJIOTA IIPOHMUKAET B KJIETKY XO35MHA

0) KJIeTKa TepsieT CIOCOOHOCTh K PETPOAYKIIUT

B) pa3pyllaeT MUTOXOHJIPUHU B KJIETKE XO35IMHA

r) IHK ¢ara ocymectsisier cuaTe3 COOCTBEHHBIX MOJIEKYJ OeliKa

4. Bupychl pa3MHOXKaOTCS:

a) TOJIBKO B KJIETKE X03MHA

0) CaMOCTOSTEIILHO

B) BapuaHThI a U O

I') HE CIIOCOOHBI K Pa3MHOKEHHIO

5. Kakoii Bupyc Hapymaetr paboTy HMMYHHOM cHCTEMBI YesloBeKa?
a) NOJIMOMHEIUTA

0) ocribl

B) Tpumma

r) BU4

6. Kakue ¢popMbl )KU3HU 3aHIMAIOT TIPOMEKYTOUHOE MTOJIOKEHUE MEXK/TY TeJIaMHU KUBOH H
HEKUBOU MPUPOABI?

a) BUPYChI

0) Gakrepun

B) JINIIAHUKU

I') TpHOBI

7. BupycHble 4acTUIIbl Ha3bIBAIOTCS:
a) BUOPHOHBI

0) BUPHOHBI

B) SMOPHOHBI

') FaMeThI

8. Kamcupg — sto:
a) UTOIJIa3Ma BUpyca



6) AHK Bupyca
B) 0001104Ka BUpYyca
r) epMEeHTHI BUpYca

9. BeiGepuTe HEBEpHOE YTBEP)KICHHE O OMOIOTMYECKOM PO BUPYCOB. Bupychr:
a) B IPUPOJIE SIBISIOTCS POAYLIEHTaMU

0) HE UMEIOT COOCTBEHHOTO MEeTa0O0IM3Ma

B) SBJISIFOTCS] OTHUMH M3 BaYKHBIX ITaTOTCHOB YEJIOBEKa U )KUBOTHBIX

T') B IPUPOJIE UTPAIOT POJIb KOHCYMEHTOB

10. Bupychl OTHOCATCSI K JOKJIETOYHBIM OpPraHU3MaM MOTOMY, YTO OHU:
a) He coziepKar saapa

0) HEe CIOCOOHBI K CaMOCTOSITEIbHOMY OOMEHY BEIIECTB

B) ABJISIFOTCS TTapa3uTaMu

I') HE UMEIOT OPraHOUJIOB

11. Bupycbl ObUIH OTKPBITHI B:
a) 1828 rony
0) 1865 rony
B) 1892 rony
r) 1900 rony

12. Kakoe u3 nepeunciieHHbIX 3a00JIeBaHU YeIOBEKa BEI3BAHO HEKJIETOUYHBIMHU (POPMaMuU
KU3HN?

a) ocra

0) TyOepkyne3

B) IU3EHTEpUS

T) XoJepa

13. Bupycsl, npoHHKas B KIETKY XO35MHA!

a) NuTarTca pudocoMaMu

0) OTPAaBIAIOT €€ CBOUMHM MTPOAYKTAMHU KU3HEESTEIbHOCTH
B) BOCIPOU3BOJAT CBOM Fr€HETUUECKUI MaTepual

I') HOCEJSAIOTCS B MUTOXOHPUSX

14. TlepBoii 3aUTHON peakluel KIETOK YeIOBeKa U KUBOTHBIX Ha 3apaKCHHE BUPYCOM
SIBJIICTCSl CUHTE3 CICIHAIBHBIX MPOTUBOBUPYCHBIX OCIIKOB, MOABIISIFOIIMX Pa3BUTHE BHpYyca B
ATOM KJIETKE U JEeNA0NUX HEBOCIPUUMYUBBIMY K HEMY COCETHUE. DT OENKH Ha3bIBAIOTCS

a) aHTUTEHBI

0) aHTUOMOTHKHU

B) BaKI[UHBI

I') UHTEpHEPOHBI

15. PerpoBupycsl — 3T0:

a) 6aktepuodaru

6) AHK-conep:xariue BUpychbl

B) PHK-conepxariue Bupychl

r) IHK- u PHK-conepxaine Bupycsl

16. YcraHoBUTE COOTBETCTBHE MEXKIy MNpPHU3HAKOM OObeKTa M (HopMON KM3HM, IS
KOTOpPOM OH XapaKTEPEH:
[Tpu3nak oObexTa ®opma KU3HU
A) Hannure pudbocom 1) HekneTouHas (BUPYCHI)



B) orcyrcTBHe mnazMarnyeckoit MeMOpaHbI 2) knetouHas (GaKTepun)
B) He nMeroT coOCTBEHHOTO 0OMEHA BEIIECTB

') 60MBIIMHCTBO TETEPOTPOPHI

J1) pa3MHOKEHHE TOJIBKO B KJICTKAaX XO3SIMHA

E) pasmHoxeHue aeeHueM KJIeTKU

17. YcranoBuTe MOCIEI0BATENFHOCTD )KU3HEHHOTO IMKIJIAa OakTepuodara.
A. Berpaupanue JIHK Gakrepuodara B KIeTKy-X0351MHa

b. Cunres Bupycubix JIHK u 6enkoB B kiteTke 6akTepuodara

B. IIpukperienue 6akrepuodara kK 000J04ke OaKTepun

I". IlponuknoBenne JJHK Gakrepnodara B knerky 6akrepun

J1. Boixon 6akTepuodara u3 KJIeTKU, 3apakeHUe IPYrux

E. CamocOopka BupycoB

18. YcranoBuTe nocienoBaresbHOCTh KU3HeHHOro nukia PHK-coxepxaiero Bupyca B
KJIETKE XO35MHA!

1) pacTBopeHHEe 000JIOUKH KJIIETKH B MECTE TPUKPEIUICHHSI BUPYCa;

2) BcrpauBanue JJHK Bupyca B IHK kneTku xo3suHa;

3) cunte3 BupycHoi JITHK;

4) hbopMupoBaHHE HOBBIX BUPYCOB;

5) mpuKperyieHre BUpyca CBOUMHU OTPOCTKAMHU K 000JI0UKE KIIETKH;

6) nponukHoBeHue PHK Bupyca B ki1etky;

7) oOparHasi TpPaHCKpUIILUS;

8) cHTE3 BUPYCHBIX OEJIKOB.

Bvibepume 06a npasunvnvix omeema

19. Bupycsl - 310!

a) IOKJICTOYHBIC (JOPMBI JKH3HU

0) ApeBHEUIINE U3 DYKAPUOT

B) IPUMUTHUBHBIC OAKTEPUH

I') 3aHUMaIOT IPOMEKYTOUHOE TIOJIOKEHUE MEX 1Y )KMUBOM M HEKUBOM MPUpPOI0it
1) CoieprKaT HEKOTOpble HEeMEeMOpaHHbIE OPTaHOMIbI

20. Obs3arenbHBIMU KOMIIOHEHTAMU BUPYCa SBIISIOTCS:
a) JIATIN]TBI

0) HyKJICHHOBBIE KHCIIOThI

B) Oenku

T') OJIMCaXapuabl

n) AT®

21. Ilpu3HaKu OpraHU3MOB, XapaKTEPHbIE JIJIsl HEKJIETOUHOU (DOPMBI JKU3HHU:
a) MUTaHue

0) BbI/I€TICHHE BPEAHBIX MPOAYKTOB )KU3HEIEATEIbHOCTH

B) JbIXaHUE

I') BBICOKAsI CTENIEHb M3MEHEHHSI PUCIIOCOOIEHHOCTH K cpejie

1) HacJeICTBEHHOCTD

22. He ABASIFOTCS. BUPYCHBIMU 3200JICBAHUSIMH:
a) sIyp

0) cudunuc

B) KpacHyxa

T) OEIIEHCTBO

n) Tid



23. OcCHOBHOE OTIMYME B CTPOCHHM BHpYCa OCHBI OT JUPTEPUIHON NaTOUKU
3aKJIF0YaeTCs B OTCYTCTBUH Y BHpYca:

a) OeNKkoB

6) AHK

B) TC€HOB

r) pubocoM

1) LIUTOILJIA3MBbl

Jlaiime nonmnwiii pazeeprymolii omeem.

24. Tlouemy ¢ BUpycamMH - BO30yIHUTENIsIMH 3a00JIeBaHUM TPYAHO BecTH OOpHOy u
MOJTHOCTHIO MX YHUUYTOXKHUTH?
25. Kakoe 3HaueHne uMeroT 0akrepruodaru s yenoBeka?

ITa0HBI OTBETOB:

Ne 3aganus 1 2 3 4 6 7 8 9 10
OTBET B r 0 a r a 0 B a 0
Ne zamanus 11 12 13 14 15 16 17 18
OTBET B a B r B l?ﬁ)) 22” ]2) 11’ ’E];E));’ BI'ABE/] 51673284
Ne 3amanus 19 20 21 22 23
OTBET a,r | 0,B LI 0, 1 LI

Konrposmpyemsbie komnerenuuu: OK 01, OK 02

Paznen 4. PasMHoKeHHe M HHIHBHIYAJbHOE PA3BUTHE OPraHN3MOB

Tema 4.3. UuanBuayaibHOE pa3BUTHE OPTaHU3MOB
Pesyabrar 00ydyenust mo teme: OnuchiBaTh CTQAUKU OHTOI€HE3a PAaCTEHUM, )KUBOTHBIX U
YeJI0BEKa.

TecToBOE 3aaHHE

1. KT0 BBen B OMOJIOTHUECKYIO HAYKy TEPMUH «OHTOTEHE3»?

1) XK. b. Jlamapk
2) Y. lapBuH

3) O. I I'ekkenb
4) I'. Mennenb

2. CTa,I[I/IH OTHOCIOMHOTO 3apoAbIia:

1) Helipyna
2) 6nacryna
3) ractpyna
4) me3zonepma

3. JIBYXCIOWHBIN 3apOJIbILL:
1) 6nmacTyna

2) mopyna

3) Heiipyna

4) ractpyna

4. U3 me3oaepMbl HhOpMUPYIOTCS:

1) nerkue

2) TeYeHb

3) KPOBEHOCHBIE COCYIIbI
4) HepBHas cucTeMa




5. Y n03BOHOYHBIX KMBOTHBIX IIPAMOE Pa3BUTHE XapAKTEPHO IS
1) pbIO, 3¢ MHOBOJHBIX, PENITHIINI
2) am$puOuit, NTHUI], MICKOTTUTAIOIIHNX
3) 3eMHOBOJHBIX, IPECMBIKAIOIIIUXCS
4) nTHLl, MIIEKOIUTAOIIUX

6. VYcTraHOBUTE COOTBETCTBHE MCXKAY THUHIIaMU HOCT3M6pI/IOHaJII)HOFO Pa3sBUTHUA U
KOHKPCTHBIMH OpPraHU3MaMU:

7. 3aKoHYHTE omnpeaeJacHue. CrustHUE MOJIOBBIX KJIETOK -

8. 3akonuure onpeneenue. OMI0OTBOPEHHAS SUIICKIICTKA -
9. 3akonuure onpenesenune. Pazsurue cucreM OpraHoB 3apoJIbIIa -

[Tpumeps! opraHu3MoB

1) ScTpeb-nepenensaTHuK
2) bensinka 0OBIKHOBEHHASI
3) bonbas nanna

4) Maiickuii xKyK

5) ApeBecHas KBakiia

6) l'omy0oit kuT

7) O3epHas IAryiika

8) Ilayk-KpecTOBUK

ITaJ0HBI OTBETOB:

Turnbl pazBuTus
A) Ilpsamoe pa3Butue
b) Henpsimoe pa3Butue

Ne 3amanus 1 2 3 4 5 6

OTBET 3 2 4 3 4 1A, 2B, 3A, 4B, 5B, 6A, 7A, 8b
Ne zamanus 7 8 9

OTBET OIIOIOTBOPCHHE 3UI0OTa OpraHoreHes

Konrtposamnpyembie komnerenuuu: OK 01, OK 02

Pasnesa 5. HacaeacTBeHHOCTHL M H3MEHYHNBOCTH OPIraHU3MOB

Tema 5.1. 3akoHOMEpPHOCTH HACJIETOBAHUS
Pesynbrar o0ydyenuss mo teme: ONKCHIBATH 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH M
U3MCHYHNBOCTH. OHpCI{CJ’IﬂTB BCPOATHOCTh BO3HHMKHOBCHHA HACJICACTBCHHLIX IPU3HAKOB IIPU
Pa3IMYHBIX B3aUMOJICHCTBUIIX T€HOB.

1. K B3auMOIEHCTBUAM aJJIEIBHBIX TEHOB HE OTHOCST:

TecToBOE 3a7aHHUE

1) sniucTas, monumepuio, MoIuUIHpyolIee AeiicTBUE TeHOB
2) Koonepalno, MHOKECTBEHHBIN aJlIeIn3M
3) cBepXJOMUHHPOBAHUE, KOMIUIEMEHTAPHOCTh

4) KOIOMUHHUPOBAHKE, IPOMEKYTOUHOE IOMUHUPOBAHHE

2. [IposiBiieHUE y TETEPO3UTOT MPHU3HAKOB, JTETEPMUHUPYEMBIX JBYMs aJJICIIIMU HaOIIO-

HAacTCs MpU:

1) cBEpXJOMUHUPOBAHUU
2) snucrase

3) KOHOMUHUPOBAHUU

4) onumepun

3. Hacnegosanue LICTBCpTOI\/'I rpynibl KpOBU OTHOCAT K TUITY B3aHMMOJACHCTBUS:




1) komoMUHUPOBaHKE

2) CBepXJOMUHHUPOBAHUE

3) noaHOE JOMUHUPOBAHUE

4) IPOMENKYTOUHOE TOMUHUPOBAHUE

4. HacnenoBaHue MIMHIIWUIOBON OKPACKH Y KPOJIMKOB KOHTPOJMPYETCS TPEMs ajliessi-
Mmu: A, a u ah. Kaxxnas 0co0Ob sIBISIETCS HOCUTENIEM TOJIBKO ABYX U3 HUX. DTO MPUMEP:

1) KOMIUIEeMEHTapHOCTH

2) Koorepanuu

3) MHOXKECTBEHHOTO aJIJIETM3Ma

4) nonumepuu

5. [osiBnenne HOBOOOPA30BaHUN MPU COBMECTHOM JACWCTBUH JIBYX JOMUHAHTHBIX HEa-
JIeJIbHBIX T€HOB, KOTJla B TOMO3UIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSHMM Pa3BUBAETCS HOBBIN
NpU3HAK, HAOMIOAAETCs IPH:

1) KOMIJIEMEHTApHOCTH

2) Koornepaluu

3) MoJIHOM JOMMHUPOBaHUU

4) nelicTBUM TeHOB-MOAN(DUKATOPOB

6. Eciiu oquiH TOMUHAHTHBIN T€H MOJABIISET ACHCTBHE JPYroro JOMHHAHTHOTO Te€Ha, TO -
3TO MIPUMED:

1) peueccuBHOrO 3MKCTa3a

2) MONTMMEpPUH

3) IOMUHAHTHOTO AMUCTAa3a

4) MHO>KECTBEHHOTO ajuleIn3Ma

OTal0HBI OTBETOB:

Ne 3apanus 1 2 3 4 5 6

OTBET 1 3 1 3 2 3

KonTtpoanpyembie komnerennuu: OK 01, OK 02

Tema 5.2. CueniieHHOe HAcC/IeIOBaHHE IPU3HAKOB
Pesyabrar o0ydenusi mo teme: ONUCHIBaTH 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH W

N3MCHYHBOCTH. OHpCI[CJ'I?ITI) BCPOATHOCTh BO3HHMKHOBCHHA HACJICACTBCHHLIX IPU3HAKOB IIPU
CHCIIJICHHOM HaCJICAOBaHHMU.

TecTroBoe 3a1anue
1. CuenneHHO€e HacJe0BaHUE -
1) coBMEeCTHOE HacIeJ0BaHUE JIFOOBIX T€HOB
2) COBMECTHOE HACJIEJOBAHNE T€HOB, JIOKAJIM30BAHHBIX B OTHOM XpPOMOCOME
3) HaciieZi0BaHNE T€HOB, KOHTPOJIMPYIOIIUX CXO/IHbIE IPU3HAKU
4) Hacnel0BaHNE T€HOB PA3HBIX XPOMOCOM

2. Ha xakux o0bekTax mpoBoaui uccienosanus T. Mopran
1) ropox

2) HOYHas KpacaBUIIA

3) Mmyxu Ap030QHIIbI

4) MBIITH

3. Kakue npu3Haky MOTYT HAclIeI0BaThCs C MOJIOM YeIoBeKa?
1) poct




2) uBeT a3
3) naneTOHU3M
4) cnocoOHOCTH K (huznyeckoit padore

4. Yucno rpynn CUEIUIeHUs] B KApUOTHIIE YeJIOBEKa
N1

2)2

3) 46

4) 23

5. B ombitax T. Moprana mnpu ckpemmBaHuu ruOpugHoro camua (AaBb) wu
JIUTOMO3UTOTHOM PelleCCUBHOM caMKkH (aabb) HaOI0IaI0Ch

1) nonHoe cuerieHue

2) HEMOJIHOE CLEIIJICHHE

3) He3aBUCHUMOE HACJIEI0BAHKE

4) cBOOOTHOE HACJICIOBAHHE

6. Kpoccunrosep - 310

1) oOMeH reHeTHYeCKUM MaTepraioM MEXAY Pa3IMYHbIMU XPOMOCOMAaMHU

2) oOMeH (pparMeHTaMu MEXAY ayToCOMaMU U TOHOCOMAaMHU

3) oOMeH ¢pparMeHTaMH MEXTy XpOMaTHIaMH OJTHOW XPOMOCOMBI

4) oOMeH UAECHTUYHBIMU Y4aCTKaMU HECECTPHUHCKHUX XPOMATHU/L OJHOM Mapbl XpOMOCOM

7. B poocioBHO# MpH periecCHBHOM X-CLEIUICHHOM THITE HACIICIOBAHUS
1) onuH U3 ponutenei 00s3aTenbHO OOJIEH

2) OOJIbHBIC B Ka)KJIOM ITOKOJICHHH

3) paBHOBEPOATHO OOJICIOT MY>KUYMHBI U KEHITUHBI

4) OGOJIbHBI XKCHIUHBI 110 TUHUUA MaTepu

8. Cwia CIICTUICHHUS TEHOB B XPOMOCOME

1) He 3aBUCHUT OT B3aMMOPACIIOJIOKEHUS TEHOB

2) mpsIMO TIPOTMOPIIMOHAIbHA PACCTOSHUIO MEXKIY T€HaMU
3) 3aBUCHUT OT COCTaBa reHOB

4) oOpaTHO MPOMOPIIMOHATHFHA PACCTOSHUIO MEXTy TeHAMH

9. B kakux ciydasix MOXET POAUTHCS JIeBOUKa, Ooseromias reMopuineit?
1) ecnu 3m0poOBast MaTh TOMO3UTOTHA, a OTeIl OoJieeT reModrIneit

2) eciu MaTh TeTepO3UroTHa, a OTell OoseeT remopuinen

3) ecnu OTell U TOMO3UTOTHAs! MaTh 3/I0POBBI

4) eci MaTh TeTEpO3UTOTHA, a OTEIl 3/J0POB

10. B xakoMm ciy4ae poasTcs 3J0pOBBIE JeTH (MaTBYMKU M JIEBOYKH), €CIIM OTel] OOJeH
remopunuein?

1) MaTh rOMO3HUrOTHA N0 peneccuBHOMY npu3Haky (XhXh)

2) MaTh TOMO3HUIOTHA 110 TOMHHAHTHOMY nipu3Haky (XHXH)

3) marthb rereposurotaa (XHXh)

4) B 110060M citydae poasTcst 0OJIbHbIE JETH

9TaJIOHBI OTBETOB:

AN
(6}
(op}
~
(e}
©

No 3amanug 1 2 3 10

OTBET 2 3 3 4 1 4 3 2 2 2

Kounrposmpyemsbie komnerenuuu: OK 01, OK 02




Tema 5.3. 3aKOHOMEPHOCTH U3MEHYMBOCTH
Pe3yabrar 00yueHuss mo teme: ONUCHIBATH 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
U3MCHYHNBOCTH. OHpeIIeJISITB TUII MyTalluu Ipu nepeaavdc HACJICACTBCHHBIX ITPU3HAKOB.

TecToBoe 3a1aHue
1. BoiOepuTe TPH BepPHBIX OTBETAa U3 HIECTH.
UYem xapakTepu3yeTcsi TeHOMHAsi MyTaLus?
1) u3mMeHeHneM HyKJICOoTUIHOM TocnenoBarenbHocTr JJHK
2) yrparoil OAHON XpPOMOCOMBI B IUIIJIOWAHOM Habope
3) KpaTHBIM YBEJIMUYEHHUEM YHCIIa XPOMOCOM
4) N3MEHEHUEM CTPYKTYPbl CUHTE3UPYEMBIX OEIKOB
5) yIBO€HHEM y4acTKa XpOMOCOMBI
6) U3MEHEHUEM UYHnClIa XPOMOCOM B KapUOTHIIE

2. BoiOepuTe IBa BEpPHBIX 0TBETA U3 NSATH.

MyranuonHasi HM3MEHYMBOCTb I€pelaeTcs II0 HacJlelICTBY, TaK KaK BO3HHUKAET B
MHOTOKJIETOYHOM OpraHHU3Me B:

1) Muokape

2) salLeKIeTKax

3) ma3Me KpoBH

4) MEXKJIETOUHOM BELIECTBE

5) cnepmaro3oniax

3. BolOepuTe 1Ba BepPHBIX OTBETA U3 NSTH.

Hopwma peakmuu:

1) u3MeHsIeT reHOTHIT OpraHu3Ma

2) onpenensercs TeHOTUIIOM OpraHu3Ma

3) BegeT K MyTaluuu

4) U3MEeHsET JOKYChl TE€HOB

5) popMupyer B OHTOreHEe3€e, B 3aBUCMOCTH OT YCJIOBUH CpeAbl, pa3Hble (PEHOTUIIBI

4. Bce npuBeAéHHble HHIKe NPHU3HAKH, KPOMe JABYX, MOKHO MCHO0JIb30BaTh B
KayecTBe NPHUMepa XPOMOCOMHBIX NepecTPoeK.

Omnpenenurte 1Ba MPU3HAKA, «BBINAJAIOLUINX» U3 OOIIEro CIUCKA, U 3aIMIIUTE B OTBET
U pbl, O] KOTOPHIMU OHU YKa3aHBI:

1) IToBopoT yuacTka XxpomMocoMbl Ha 180 rpaaycoB OTHOCUTCS K MyTallusiM

2) 3ameHa 0JIHOTO HyKJIeOTH 1a Ha Jipyroi B cTpyktype JJTHK

3) KonupoBanue yuacTka XpoMOCOMBI

4) Y1para yyacTtka XpOMOCOMBI

5) 3MeHeHue KoiauyecTBa XpOMOCOM, KOTOPOE KPaTHO rarjionJHOMy Habopy

5. BoiOepuTe 1Ba BepHBIX 0TBETA U3 MATH.

N3MeHYNBOCTH, KOTOpAst UTPACT PEIIAOIIYIO POJIb B SBOJFOIUH:
1) cooTHOCUTENBHAS

2) ompeenéHHas

3) MmyTanuoHHas

4) sKoJoruuecKast

5) TeHOTUIHYecKas

6. BoiOepuTe A1Ba BePHBIX 0TBETA U3 MSATH.

K HacnencTBeHHOM U3MEHUMBOCTH HE OTHOCUTCS] U3MEHUNBOCTD!
1) uHIMBUAYaIbHAS

2) MyTallMOHHAs



3) MmoaudukanroHHas
4) KoMOMHATHBHAS
5) onpeneneHHas

7. BolOepuTe TPH BePHBIX 0TBETA U3 HIECTH.

MyTannoHHast U3MEHYUBOCTH 00YCIIOBIIEHA!

1) cnupanuzanueil XpoMocoM

2) cmydaiiHOM BCTpEYeH raMeT MU OIUIOA0TBOPEHUHN

3) 3aMeHOl HyKJIEOTUIOB

4) U3MEHEHHUEM YHCIIa XPOMOCOM

5) HE3aBUCHMBIM PacXO0XkIEHUEM TOMOJIOTHYHBIX XPOMOCOM B Mel03€
6) BCTaBKOH HYKJICOTH]IOB

8. YcranoBuTe cOOTBETCTBHE MEKIY XapPAKTEPUCTUKON MYTAIlUU U €€ BUIOM:

XapakTepucTuKa MyTaluu Bun myranuun

1) u3mMeHeHue nociIe0BaTeIbHOCTH HYKIICOTHA0B B MoJiekyne JJIHK A) rennas

2) U3MECHEHHUE CTPOCHUS XPOMOCOM b) xpomocomHas
3) U3MEHEHUE YKCciia XpOMOCOM B sijipe B) renomuas

4) MOIUILION TUS
5) U3MEHEHUE MOCIICIOBATEIFHOCTH PACIIONIOKEHHUS TCHOB

9. ¥YcraHoBUTEe COOTBETCTBHE MEXKIY XapPAKTEPUCTHKAMU HM3MEHYUBOCTH H eé
BH/IAMH

XapaKTepI/ICTI/IKI/I NU3MCHYHUBOCTHU BI/IIII)I NU3MCHYHUBOCTHU
1) u3MeHsieT EHOTHIT B TIpe/ieiax HOPMbI PEAKIIUU A) MyTanMoHHas
2) nepena€rcs o HACIEACTBY b) Monudukannonnas

3) 3arparuBaeT reHbl, XpOMOCOMBI

4) BbI3BIBACT OJIMHAKOBBIE U3MEHEHUS Y BCcex ocolel Buaa
5) BBI3BIBAET MHIMBUAYAJIbHbIE U3MEHEHUS

6) ananTUBHA K YCIOBUSAM CpPEIbl

DTalIOHBI OTBETOB:

Ne zamanus 1 2 3 4 5 6 7 8

OTBET 2,3,6| 2,5 2,5 2,5 3,5 3,5 |3,4,6| 1A,25b, 3B, 4B, 5b
Ne 3aganus 9

OTBET 1B, 2A, 3A, 4B, 5A, 6b

KonTtpoanpyembie komnerennuu: OK 01, OK 02

Tema 5.4. 'eHeTnKa Ye10BeKa
Pe3yabTaT 00y4yeHus no reme: OnuchIBaTh OCHOBHBIE METO/Ibl TEHETHKHU YEJIOBEKA.

TecroBoe 3a1anue
1. COBOKYITHOCTh BCEX F€HOB MOIMYJISAMN HAa3bIBACTCS?
1) rerodona
2) reHoM
3) reHoTHn
4) kapuoTun

2. MetoJ u3ydeHus: XpOMOCOMHBIX OoJie3Hen?
1) reneanorunyeckuit




2) IIUTOTC€HETUYECKUH
3) 6M3HEOBbIN
4) OMOXMMHUYECKUI

3. MeToz, no3BOJISIONIMI YCTAaHOBUTh PACIIPOCTPAHEHHUE I'E€HOB B MOMYJISILIUAX YesloBeKa?
1) 61M3HeOBbI

2) OHTOT€HETHUYECKU I

3) reorpaduyeckuii

4) nonysIIMOHHO-CTaTUCTUYECKUM

4. CuemieHHoO ¢ II0JIOM Hacienyercs?
1) remodunus

2) uBer rias

3) nuaber

4) paxut

5. MeTos reHeTUKH, OCHOBAHHBIN HA U3YyYEHHUH POJIOCIOBHBIX YEJIOBEKA, HA3bIBACTCS:
1) rubpuoIornaecKuit

2) reHeaqoru4ecKui

3) NOMyNSAIMOHHBIHA

4) IUTOTEeHETUYECKUI

6. Biusiare ycnoBwiA BHEIIHEW Cpeibl HA OJUH U TOT K€ T€HOTHUII IMO3BOJISICT U3YYUTh
METO/I:

1) Guoxumuveckuit

2) OIU3HEIOBBIN

3) nonyJaALMOHHBIN

4) 3KOJIOTHYECKHU I

7. Camblii IpeBHUI METO U3YYCHUS TEHETUKH YeJloBeKa?
1) naneoHTOIOrH4YECKHit

2) GMOXUMHUYECKHIA

3) reHeaNIOrM4eCKui

4) TUTOreHeTHUYECKH

8. Meroj, MO3BOJIAIOUIMNA BBISIBUTH HAcleICTBEHHbIE 3a00JieBaHMs, BO3ZHHUKIINE H3-3a
HapylIeHus oOMeHa BellecTB (HanpuMep, caxapHblil tuader, PKVY)?

1) GnoxXuMHUYeCKHii

2) NOMmyJSIIMOHHBIH

3) IMTOreHEeTHUYECKH

4) reHeanorun4eckui

9. HepocTaTok reHeaiornyeckoro Meroaa?

1) MHOTO pOJICTBEHHUKOB

2) HegocToBepHas nHpopMalnsg 000 BceX WieHaX CEMbU

3) 3aTpaunBaeTCsi MHOTO BPEMEHHU Ha COCTaBJIEHUE POJIOCIOBHBIX

10. OgHa U3 NpUYHMH HACIEACTBEHHBIX 3a00JI€BaHUI YeIoBeKa:
1) He0Opa30BAaHHOCTH YEIOBEKA

2) 6IU3KOPOACTBEHHBIE OpaKH

3) 00pa3 )xU3HU YeIoBeKa

4) BpeHbIE IPUBBIYKU U HEMPABUIIbHOE MUTAHUE



9TaJ0HBI OTBETOB:

w
SN
Ul
o
~
o)
©

Ne 3amauns 1 2 10

OTBET 1 2 4 1 2 2 3 1 2 2

KonTposmpyembie komnerenuuu: OK 01, OK 02

Pa3nen 8. Opranu3msl M OKpy:KaLias cpeaa

Tema 8.1. Dkosiorus kak Hayka. Cpeabl :KM3HU. JK0JIOTHYecKHe GaKTOPbI

Pe3yabrar 00yuenusi mo teme: ONUCHIBaTh CBA3b MEXKIY OPraHU3MOM U CPEIIOM €ro
oburtanus.

TecroBoe 3a1aHue
1. Hayka, n3y4aronias CBsi3u OpraHu3MOB C OKPY>Karolen cpeaoit
1) 300mn0rus
2) 6oTaHUKa
3) anaromusi
4) sKoJorus

2. ®aKTOphI HEXKUBOW MPUPOJIBI, BO3JICHCTBYIONIUE HA OPTaHU3M
1) abuotudeckue

2) OMOTHYECKHE

3) aHTpONOreHHbIE

4) OMOXMMHUYECKHE

3. dakTopkl KUBOW TPUPOJIBI, BO3ACHCTBYIONINE HA OPraHU3M
1) abuotndeckue

2) OMOTHYECKHE

3) aHTpOMOreHHbIE

4) OMOXMMHUYECKHE

4. Bo3zeiicTBue yeloBeKa U ero X03siCTBEHHON eI TeIbHOCTH Ha KUBbIE OPraHU3MBbl U
NPUPOY B IIETIOM

1) abuotnyeckue pakTopsl

2) buotnyeckue pakTopsl

3) aHTponoreHHble (PaKTOPHI

4) pusmonoruueckue GpakTopsl

5. Okonornveckuii (hakTop, BEIXOISAIINN 32 TIPEIEITBl BBIHOCIHBOCTH OPTaHU3MOB
1) anTpOnOreHHbII

2) orpaHMYMBAIOIINN

3) abuoTHUecKHit

4) cTuMynupyOUmit

6. BiusiHue )XUBBIX OPraHU3MOB APYT Ha Apyra
1) abuotuueckue GpakTopsl

2) 6uoTnueckue GpakTopsl

3) anTponoreHHble (haKTOPbI

4) ¢puznonoruueckue GakTopbl

7. buotndeckuMu GakTOpaMu SBISAIOTCS

1) ocymienue 60JI0T, BRIpyOKa JIECOB, CTPOUTENBCTBO JIOPOT
2) pactenus, 6akTepuu, TpuOBbl, >)KUBOTHbIE, BUPYCHI

3) mapa3uTu3M, XUIIHUYECTBO, KOHKYPEHLIHs, CUMONO03




4) Temrieparypa, COCTaB BO3/yXa H MOYBBI, pebed, CBET, BIAKHOCTh

8. K abuotnueckuM ¢akTopam cpeabl OTHOCAT
1) oceHHuii aUCTOIAT

2) CTPOUTENIBCTBO MIOTHH

3) OOWIBHBIN CHETroma

4) MurpanuIo nTuIy

9. Boanast cpena oOuTaHus XapaKTepU3yeTcs CIEIYIOIIMMHA OCOOSHHOCTIMU
1) ManbIM coaiepKaHueM KUCIopoaa

2) CWJIbHBIMU TIepenajamu JaBICHUS

3) HU3KOM TIOTHOCTHIO

4) orpaHMYE€HHON MTPOHUIIAEMOCTBIO JIJIsI CBETA

5) oGunuem cBeTa U BBICOKUM COJIEp:KaHUEM KHCIopoaa

6) 3HaYUTENbHBIMU I€PENAIaMu TEMIIEPATYP

10. HaszemHo-Bo3nymHas  cpega  OOMTaHUS — XapaKTEPH3YeTCsl  CIEAYIOIIUMHU
0COOCHHOCTSIMU

1) ManbIM coaepkaHueM KUciIopoaa

2) CUJIbHBIMU TepernagaMu JaBICHUS

3) HU3KOM TIOTHOCTHIO

4) orpaHHMYEHHON MPOHUIIAEMOCTBIO JIJISl CBETA

5) obmiIMeM CBeTa M BBICOKHM COJIEpKaHUEM KHUCIOpoa

6) 3HaYNTENbHBIMH [IEperaaMu TeMIIepaTyp

OTal0HBI OTBETOB:

NS
o1
o
~
oo
©

Ne 3amanns 1 2 3 10

OTBET 4 1 2 3 2 2 3 3 1,2,413,56

KonTposanpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 8.2. DkoJiornyeckue XapaKTepUCTHKH MOMYJIALUA
PesynbraT 00y4yenusi mo teme: OnuceiBaTb OCHOBHBIE SKOJOTUYECKUE XaPAKTEPUCTUKH

Mnomyiaanun

TecToBoe 3ag1anue
1. Crapble 0coOU COCTABIISAIOT OONBIIYIO AOMIO B MOMYJIALUAX:
a) OBICTPO PACTYILHUX;
0) HaXOJAIMXCS B CTAOMIBHOM COCTOSIHUH;
B) CO CHKCHHOM YMCICHHOCTHIO;
I') B KOTOPBIX HE HAOIIOAAETCs YeTKOW 3aKOHOMEPHOCTH POCTA.

2. Ecu cxopocTh pocta nomyssiiiuu N paBHa HYIIO, HAOTI0Iae€TCs OJTHA U3 CIEAYIONIIUX
BO3MOKHOCTEH:

a) TIOMYJIANMS YBEIWYWUBACTCA W OXHJIACTCA CUJIbHAs KOHKYPEHIMS 3a MUy |
TEPPUTOPHIO;

0) mMOmyNsIIusl YBEIMYHBACTCS W OXHUIACTCS BBICOKAs AaKTUBHOCTh I1apa3WTOB U
XHUIIHUKOB;

B) MOMYJISAIIAST YMEHBIIIAETCS BCIICJCTBUE HAKOTUICHUS MYTAIU;

T) MOMYJIALMS JOCTUTAET MAaKCUMAJIbHBIX Pa3MEPOB.

3. Yucno ocobeit BUJla Ha CAUHHLY IUJIOMAaAW WKW Ha CAWHUILY o0beMa KU3HECHHOIO
IMPOCTPAHCTBA ITOKA3bIBACT:




a) BUJIOBOE pa3HOOOpasue;
0) IJI0IOBUTOCTD;

B) IUIOTHOCTH TOMYJISIIIAM;
') OOWJIHE MOIYJISIIINH.

4. O6mee umcio ocoOei MOMyNSAIUU, WKW 00Imas macca ocoOeil Ha ompeneeHHOMN

TEPPUTOPUH, — ITO:

a) UHJEKC YHCIEHHOCTH;

0) o0wine MonyIALnu;

B) IUIOTHOCTH HOIYJISIINH;

T') KOJIOTUYECKasi MTUPAMH/IA.

5. CootHouleHue 0co0eil MOMmyIsIKYU 110 BO3PACTHOMY COCTOSIHUIO HA3bIBAIOT:

a) cpeliHed TPOAOIKUTEILHOCTBIO KU3HU 0CO0EH B MOMYJISINY;
0) BO3pACTHBIM CIIEKTPOM IOMYJIALNY;

B) GU3HOIOTHMYECKOI MJI0I0BUTOCTHIO;

T') SKOJIOTUYECKOU POKIAEMOCTBIO.

6. Hanbomnee ycTOMYUBBIMU SBISTFOTCS TIOIYJISIIIIH, COCTOSIIHE:
a) U3 OJTHOM TeHepalH (IMTOKOJICHUS );

0) IByX TeHepalui;

B) TpeX I'eHepaluii;

I') HECKOJIbKUX FeHepaluii ¥ IOTOMKOB KaXkJ10i U3 HUX.

7. Ionmymamuio XapakTePU3YIOT CIEAYIOIIME CBOMCTBA:
a) pO’KIaeMOCTh, CMEPTHOCTb;

0) TUIOIAIb TEPPUTOPUH;

B) pacIipe/ieJieHHe B IPOCTPAHCTBE;

) cpeaa oOuTaHus, YCIOBUS JKU3HHU.

8. 3HaHus aemorpauyecKux IOKa3aTejael MOMmyIsSUU MMEET BaKHOE IPAKTHUYECKOe

3HAYCHUC!

a) B OXOTHUYBUX XO3SIHCTBAX;
0) 1751 METMKO-CaHUTAPHOM CITyXKOBI;
B) B pbIOOJIOBCTBE.

9. Bo3pacTHast cTpyKTypa MOMYJISIINH:

a) ONpeeNsIeTCs BHEITHUMH YCIOBUSMU;

0) HE 3aBUCHUT OT KU3HEHHOTO ITUKJIA BUJIA;

B) 3aBUCUT OT MHTEHCHUBHOCTU CMEPTHOCTH U OT BEJIMYUHBI POKIAEMOCTH;
T') 3aBUCHT OT Pa3MEPOB IMOMYJISIUH.

10. 3asm-6emnsk u 3as11-pycak, OOUTAIONINE B OJHOM JIECY, COCTaBIISIOT:
a) OJIHY TMOMYJISALUIO OJHOTO BUA,;

0) IBE OMYJIAINK OJTHOTO BU/IA;

B) JIBE MOMYJSIIUU ABYX BHJIOB;

T') OJIHY MOMYJISAIINIO TBYX BHJIOB.

9TaJIOHBI OTBETOB:

Ne 3amanuns

1

10

OTBECT

B

KonTtpoanpyembie komnerenuuu: OK 01, OK 02, OK 07




Paznen 9. CoobuiecTBa M 3K0J0THYECKHE CHCTEMBI
Tema 9.3. buocgepa — riaodanbHas 3xkocucreMa 3emiin

PesyabTar o0y4eHusi mo teme: OnuChIBaTh CBSI3b MEKIY OPraHU3MOM U CPENOM €ro

oOuTaHus. YCTaHABIMBATh CBS3b MEXKAY CTPYKTYpamu Ouocdepsl.

TecroBoOe 3ananue

1. SlBneHus KpyroBopoTa BEIIECTB U HHEPrUH, MPOUCXOASIIUE MPU YYACTUU >KUBBIX

OpPraHU3MOB, U3y4YalOT Ha YPOBHE
1) 6uocheprnom
2) GUOTEOIIEHOTHYECKOM
3) nonynsAMOHHO-BUI0BOM
4) opraHu3MEHHOM

2. HeoOxomumoe ycioBue CoXpaHeHHUs! paBHOBECHs B Onocdepe

1) »BOMIOLIMSA OPraHUYECKOT0 MUpa

2) 3aMKHYTBIH KpyroBOPOT BEIIECTB U SHEPTUU

3) ycuiieHHe MPOMBIIIJICHHON U CHIYKEHUE CEJTbCKOX03SMCTBEHHOM A TEIbHOCTH
YeJI0BEeKa

4) ycuseHue CebCKOX03SICTBEHHON M CHIDKEHHE MPOMBIIIIIICHHOM J1eATeTbHOCTH
YeJI0BEeKa

3. B buocdepe

1) Guomacca pacreHuii paBHa Omomacce JKUBOTHBIX

2) 6buomacca JKUBOTHBIX BO MHOTO pa3 MpeBbIIIaeT OMOMACCy pacTCHUN

3) 6momacca pacTeHHIT BO MHOTO pa3 MPEBHIIIAST OMOMAcCy JKUBOTHBIX

4) coOoTHOIIEHHs OMOMAacC PACTCHHI U )KUBOTHBIX IMMOCTOSHHO H3MEHSIETCS

4. buocdepa sABISIETCS OTKPBITOM CHCTEMOM, TaK KaKk OHA
1) cnocoOHa K caMOoperyisiuu

2) criocoOHa U3MEHATHCS BO BPEMECHH

3) COCTOUT U3 HKOCUCTEM

4) cBsi3aHa ¢ KOCMOCOM OOMEHOM BEIIIECTB

5. Bepxnss rpanuna ouocdepsl HaxoauTes Ha BbicoTe 20 KM OT IOBEPXHOCTH 3eMIIH, TaK

KaK Tam
1) OTCYTCTBYET KHUCIOPOL
2) OTCYTCTBYET CBET
3) oueHb HM3Kas TemIeparypa
4) pa3Meraercst 030HOBBIH CIION

6. OOGomnouka 3emin, HaceleHHas XUBBIMH OpPraHW3MaMH W TPeoOpa3OBaHHAS WMH,

Ha3bIBACTCSI
1) ruapocdepa
2) nurocdepa
3) Hoocdepa
4) 6uocdepa

7. Tlo ompenenenuto B.M. Bepnajackoro Benymas pojib B CO3JaHHMM HOOCHEPHI

NIPUHAIICKAT
1) Gakrepusm
2) pacTeHUsAM
3) xocmocy
4) gyenoBexky



8. [lomnepxanuio paBHOBecHs B Orocdepe, ee eTOCTHOCTH CIIOCOOCTBYET
1) coxpanenue 6uopaznoobpaszus

2) BceJieHHE HOBBIX BUJIOB B 9KOCHCTEMBbI

3) co3naHue arpo3KOCUCTEM

4) paciupeHnue iouaau 3eMeib, 3aHATHIX KYJIbTYPHBIMU PACTEHUSIMU

9. YcroitunBocTh OMOChEphl Kak I100ATbHONW SKOCUCTEMBI OIIPEICIIICTCS
1) pazHOOOpasueM ee BUAOBOTO COCTaBa

2) KOHKYpEHIIHEeH MeX Ay OpraHu3MamMu

3) nonynIsMOHHBIMHU BOJTHAMU

4) 3aKOHOMEPHOCTSIMHU HACIIECTBEHHOCTH ¥ U3MEHUNBOCTH OPraHU3MOB

10. Beigenenue B atMmocepy OKCHIOB CEphbI, a30Ta BHI3HIBACT
1) yMeHbLIIEHUE 030HOBOIO CIIOS

2) 3acoJieHre MUPOBOTO OKEeaHa

3) BbINIaJICHUE KUCIOTHBIX AOXKICH

4) yBenu4yeHre KOHIICHTPAIIUHU YITIEKUCIIOTO rasa

OTal0HBI OTBETOB:

NS
o1
o
~
oo
©

Ne 3amaums 1 2 3 10

OTBET 1 2 3 4 4 4 4 1 1 3

KonTposanpyembie komnerenuuu: OK 01, OK 02, OK 07

Tema 9.4. Biusinne aHTponoreHHbIX GakTopoB HA Ouochepy

PesyabTar oO0yuenus mo Teme: OmnuceiBaTh [0OaJIbHBIE U  PETHOHAIBHBIC
OKOJIOTHYECKHUEC HpO6JIeMI>I n IOyTh HMX MUHHMU3AIUH. HpennaraTb CcrocoObI Ilef/'ICTBI/Ifl 10
0e30MacHOMY TOBEJICHUIO U CHIIKCHHIO BIMSHHS YeJIOBEKa Ha MPHUPOIHYIO cpeny. Buibuparhb
MEpHI [Tl COXpaHEHUsT OMOPa3HOOOpasusl.

TecToBoe 3aganue
1. AHTpomnoreHHsle (PaKTOPBHI - 3TO
1) mo0ble nelcTBUS YeT0BeKa, U3MEHSIOIINE MPUPOTY
2) BIMSAHUE NPUPOJIBI HA JIEHCTBUA YeTIOBEKa
3) yXyIuIeHue 3KOJI0rM4ecKON CUTyaluu
4) yaydiieHue 5KOJIOTHYECKOM CUTyaIuu

2. W3 cnucka BbiOepUTe NMpsMON aHTPONIOTEHHBIH (hakTop
1) SKCIOPT TOMJIMBHBIX HEJIJIET

2) NpOU3BOJICTBO MOPOKEHOTO

3) BeIpyOKa poiu

4) BbIIUIaBKa MeTaJlIa

3. 13 crincka BeIOEpUTE KOCBEHHBIN aHTPOTIOTCHHBIN (haKTOp
1) cTpoUTENBCTBO MIIOTHHBI

2) CTPOUTENBCTBO HOBOT'O MTOCETKA

3) MoaepHH3aIMs OUUCTHBIX COOPYKEHHI CTaporo 3aBojia
4) OXOTHHYUH CE€30H

4. [Ipsimoii HarpeB 6uochepsl K YeMy IPUBOIUT?
1) U3MEHEHUIO TIOTO/IBI
2) U3MEHEHHUIO0 HeOMOIOTHYECKUX MPOLECCOB




3) u3MEeHEeHUIO KImMara
4) HapyIICHUIO a30HOBOTO CIIOSI

5. KpyroBopot kakoro BeliecTBa oka3aH Ha pUCyHKe?

Yrnekvucnbii ra3 8 atmocdepe

.. N0
' CO2
/ ®OTOCHHTES

1) Boopona
2) yriepona
3) a3oTa

4) xuciopoaa

6. PasBenka, noObIua, mepepadoTKa MOJIE3HBIX MCKOIMAEMBIX - 3TO KaKasl JesTeIIbHOCTH?
1) ropHO-TeXHHUYECKAs

2) UHKEHEPHO-CTPOUTENIbHAS

3) cenbCKOX0351CTBECHHAS

4) nnxeHepHas

7. CTpouTEnsCTBO BOJAOXpAHMIUIL, TUIOTHH, ' DC - 3TO Kakas nesTeIbHOCTh?
1) ropHO-TeXHUYECKas

2) MH)XUHEPHO-CTPOUTEITbHAS

3) cenbCKOX0351CTBECHHAS

8. K ueMy npuBOUT CBe/IEeHUE JIECOB?

1) K MI3MEHEHHIO Ta30BOTO COCTaBa arMochepsl
2) K U'3MEHEHUIO KJIMMaTHYECKUX YCIOBUN

3) K I3MEHEHUIO COCTOSHUS TTOYB

4) BCe OTBETHI BEPHBI

9. 3MeHeHus mpUpo/Ibl B pe3ysbTaTe MPsIMOT0 BO3JEHCTBUS X03IHCTBEHHOM 1€ TeNbHO-
CTH YeJIOBEKa Ha MPUPOIHBIE OOBEKTH — 3TO .... BO3ACHCTBHE

1) kpaTKOBpeMeHHOE

2) HETIOCPEACTBEHHOE

3) KocBeHHOE

4) crabunu3upyromiee

10. Bo3neiicTBue yenoBeka Ha MPUPOTY B MPOIECCe €€ XO35HCTBEHHOTO UCTIOh30BaHUS -
310 ...7
1) npupoa0I0aB30BaHNE



2) 3KOJIOTHS
3) skocucTema
4) OMOTEXHOJIOT U

ITaJI0HBI OTBETOB:

N
w
AN
o1
(o]

Ne 3amanug 1

oo

10

OTBET 1 3 3 2 2 1

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 07

Kpurepun oueHuBaHusi:

3a Kax/Ibli MPaBUIIBHBIN OTBET, HAUUCsIieTcs 1 6art.
«5» - mpaBUJIbHO BhINOJHEHO 91 — 100% 3ananuid;
«4» - npaBubHO BbINoJHEHO 71 — 90% 3ananui;
«3» - mpaBUWJIbHO BBINOJHEHO 51 — 70% 3amanuii;
«2» - IpaBUIILHO BBINIOJHEHO MeHee 51% 3ananuil.




Tadauna 3 - @opma uHGOPpMANMOHHON KAPTHI 0AHKA TECTOBBIX 3aJJaHU I

KosaunuyectBo popm T3

Bcero KonTtposmnpyembie
HaumenoBaHue pa3aesioB, Tem OTKpBITOrO 3akpsITOro Ha
T3 Ynopsizouenue KOMIIeTEeHIINH
THIIA THIIA COOTBETCTBHE

Paznen 3. JKusHenesTeJbLHOCTh KJICTKH 25 2 20 1 2 OK 01, OK 02
Tema 3.3. Bupycni 25 2 20 1 2 OK 01, OK 02
Paznen 4. PazMHoOkeHHe M MHAMBUIYAJbHOE 9 3 5 1 0 OK 01, OK 02
pa3BUTHE OPraHU3MOB =
Tema 4.3. HWuauBuayajbHOe pa3BUTHE 9 3 5 1 0 OK 01, OK 02
OpPraHu3MoB
Paznen S. HacJieICTBEHHOCTh 11 35 0 33 2 0 OK 01, OK 02
H3MEHYUBOCTH OPraHN3MOB -
Tewa S.1. 6 0 6 0 0 OK 01, OK 02
3aKOHOMEPHOCTH HAC/IeJOBAHHUS
Tema 5.2. CuemieHHOe HacJieJ0BaHHe 10 0 10 0 0 OK 01, OK 02
NPHU3HAKOB
Tema 5.3. 3aK0HOMEPHOCTH H3MEHYHBOCTH 9 0 7 2 0 OK 01, OK 02
Tema 5.4. 'eHeTHKA YesiOBEKA 10 0 10 0 0 OK 01, OK 02
Pasnen 8. OpraHusmMpl ¥ __OKpY:KaKOWAas 20 0 20 0 0 OK 01, OK 02, OK 07
cpena =
Tema 8.1. JIkosaorus
kak Hayka. Cpeabl ku3nu. JkoJjoruueckue | 10 0 10 0 0 OK 01, OK 02, OK 07
(paxTopsl
Tema 8.2. Jxosornyeckne XxapakTepUCTUKH 10 0 10 0 0 OK 01, OK 02, OK 07
NonYyJIsIU
Paznea 9. CooluiecTBa M _IKOJIOTMYECKHE 20 0 20 0 0 OK 01, OK 02, OK 07
CUCTEMBI =
Tema 9.3. buochpepa — wn1odaabHAS 10 0 10 0 0 OK 01, OK 02, OK 07
3kocucrema 3emiu
Tema 9.4. BuusHHe  aHTPONOIreHHBIX 10 0 10 0 0 OK 01, OK 02, OK 07

(paxTopoB Ha Ouochepy




4.1.2.5. YcTHbIe cO001ICeHNS C Pe3eHTanuel

Pa3nen 4. PasMHokeHHe 1 MHAUBWIYAJbHOE Pa3BUTHE OPraHU3MOB
Tema 4.3. UnauBuayaibHOE pa3BUTHE OPraHU3MOB
Pesyabrar o0yuenusi mo Tteme: Paznuuarh CylieCTBEHHbIE NPHU3HAKH CTPOCHHS KIIETOK

OpPraHU3MOB Pa3HBIX LAPCTB KUBOU MPUPOJIBI.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Yex-JIUCT JJI51 OLEHKH NMPe3eHTANMN 0 BUPYCHOM HMJIM 0aKTepHAJIbLHOM 3200/1eBAHUU
OLeHNUTE NMPE3CHTAIUIO MO CICAYIOIIUM KPUTEPUSIM:

Hamuuue (1 6am) /

DJIeMEHTBI CONIepPIKAHUS
ACP orcyrctue (0 6amioB)

Tutyneublit  cnaiin (Ha3Banue 3aboneBanus, @O.N.O. aBropa
TIPE3CHTAITIH )

Ornurcanbl TPU3HAKU U CUMIITOMBI 3200JI€BaHUS

Vkazanbl IIyTH Iepcaadu 3a00JIeBaHUS

Omnucana IuarHocTrka

HpI/IBe,I[GH INEPCUCHBb UCIIOJIb3YCMbIX JICKAPCTBCHHbBIX BCIICCTB

Omnwucanbl 0COOCHHOCTH TPUMEHEHHS aHTHOMOTHKOB

Omnwucanbl Mepbl MPOQUITAKTHKH

YKa3aHbl HICTOUHUKH WH(OpMAITUT

QXN |G|~ |w|N

Co0broieHne eIMHOr0 CTUIISI PE3EHTaluU

-
©

Marepuan OblI1 HHTEpECEH

[EEN
=

Marepuan 6L 1oJsIe3eH

IIIkaja nepeBoaa 6a/JI0B B OTMETKY:

«5» - 11-10 6amioB

«4» - 9-8 GamnoB

«3» - 7-6 6amIoB

«2» - MeHee 6 0aJIoB WM OTCYTCTBHE PabOThI



4.1.3. 3aganusi, HanpaBJeHHbIe HA (JOpMHUPOBaHUE YMEHUI H HABBIKOB

JlaboparopHnas pabora Nel
Onpenenenne puramuHa C B NPOAYKTAX MUTAHUA

Leab padoThi: onpeneuTs cofepxanue BUTaMuHa C B pa3jIMYHBIX NPOAYKTAX MUTAHUS.

1. Bonnpochl U1 100YCKA K JJa0opaTopHoi padore:

1. Yro npencrasinser codboi BuTamuH C 1 KakoBa €ro pojib B opraHuzMe?

2. Kakue nmpoaykTsl 6oratel BUTAMUHOM C?

3. Ha uem ocHoBan metox ompexnencHus ButamuHa C B JaHHO# nabopartopHoii pabore? s
OTBETa UCIOJIb3YHTE CIPABOYHBIN MaTepuall B KOHIE pabOThI.
4. Tlouemy B JaHHO# ab0OpaTOpHO paboTe HCIIONB3YETCs KpaXMalbHbIHN KieiicTep?

2. [IpoBenieHre OMBITOB

O6opynoBanue 1 nocyaa

MaTepI/IaJ'IBI 1 PCAKTUBLI

1. XuMuueckune cTakaHbl

2. MepHbIe HHJIUH]IPBI

3. Tepka

4. Ilunerka

5. CTeKJIsTHHbIE TTAJIOUKH IS IepeMeIIiBaHUs

1. KpaxmanpHbplli  KJI€HcTep  (CBEXENPHUTO-
TOBJICHHBII)

2. CnupToBoit pacTBop Hoaa 5% (anteqHblii)

3. Bona

4. JIuMOH, CBEXHW OTypel, ChIpod KapTodenb
(MOKHO HCITONIB30BaTh OEJIOKOYAHHYIO KAITyCTY,
s10JI0KO, aresIbCHH)

5. PactBop ackop6unoBoit kuciotsl 0,1 % ans
MIPUTOTOBIIEHUSI KOHTPOJIBHOTO 00pasia

ANTOpPUTM IIPOBENICHUS PAOOTHI

Bonpocsl v 3aganus

1. [ToaroroBKa KOHTPOJIBLHOTO 00pa3ua.

- Passemure 1 mut 0,1% pactBOpa ackopOuHO-
BOH KUCIOTHI B 49 M1 BOBI.

« B pesynbTaTte moayduTcs pacTBOp 00BEMOM
50 ma, conepxamuii 1 mr Buramuna C.

1. [ToncunTaiiTe NpU THUTPOBAHUM YHCJO
KamneJb HoJa, J00aBICHHBIX B KaXKIbIA IH-
JUHADP (BKJIOYAas KOHTPOJBHBIN oOpaselr), 10
MOSIBJIICHUSI YCTOMYMBOTO CHHETO OKpaIlnBa-
HUSL.

2. lloaroroBka 00pa3uoOB MPOAYKTOB.

«  Jlumon - BbIIaBUTE COK U NPOQUIBTPYHTE
ero uepe3 maparo. Ormepsre 10 Mi1 coka u pas-
0aBbTE BOJOH 10 00BeMa 50 M.

- Kapmogensy - HaTpuTe Ha TEpKe, OTOKMHU-
T€ COK, npodunbTpyiite. OT™mMepbTe 10 M coka
u paz0aBbTe BOJOH 10 00beMa 50 mul.

«  QOcypey - aHaNOTMYHO KapTOQet0 HATPUTE
U 0TOXXMHTe cok. Pa36aBbre 10 Mia coka Boaoi
10 oovema 50 mu.

[IpuBenenue Bcex pacTBOpoB K oObemy 50 mi
WCKJIFOYAeT BIHMSHUE pPa3IndYuil B MCXOJHOU
KOHILIeHTpauuu ButamuHa C B pa3HbIX o0beMax
pacTBOopa, JeNlaeT yCJIOBUS JKCIEPUMEHTa
CTaHJAPTHBIMU JJIsI BCEX 00pas3IloB.

2. 3anuInTe HAOJIIONEHUS: BHECUTE TaHHBIE
TUTPOBAaHUS (YUCIIO Kareiab Hoja sl KaxK10-
ro obpasia, BKJIOYask KOHTPOJbHBIN) B TaOIu-
e 1.

3. /lobaBiieHHe MHAUKATOPA.

B xaxapiii munuHIp (KOHTPOJIBHBIN U ¢ TPOIYK-
TamMu) 100aBbTE MO 1 MJI KpaxMaJIbHOTO KJIEH-
crepa. Ilepememarire.

3. Paccuuraiite conepxkanue Buramuua C B
uccjeayeMbIX NPOAYKTaxX (B MUJUIMTPaMMax
Ha 10 M coka): ucnosib3yss KOHTPOJIbHBIN 00-
pasel] (C U3BECTHBIM COJIEp)KaHHEM BHUTaMHUHA
C B 1 mr), paccuuTaiiTe coaepkaHne BUTAMIHA




C B KaXJOM NPOAYKTE MO GopMyIie.

4. TurpoBaHue.

. Mennenno pobaBmsiite 5% pacTBop Hona
KamjIsMH; IMOCJIC KaXKJ0# KaIlIi THIATEILHO Ie-
peMenIMBanTe.

. Ilocunrailite yucnao kamenb Homa, HEOOXOIH-
MO€ JJId MOSIBJCHUS YCTOWYHMBOIO CHHETO

OKpalluMBaHUs, He ucue3arouero B teuenue 10-
15 c.

4. CpaBHute coaep:xxanue ButamuHa C B
NPOAYKTAX € KOHTPOJBHBIM 00pa3noM:
BBIBEJIUTE OTHOILIEHUE cojiep)KaHus
BuTamuHa C B HCClEeAyeMbIX NPOAYKTaX K
KOHTPOJILHOMY 00pasiy.

5. 3anuch JaHHBIX.
3adukcupyiTe 4McIo Kamelb IS KaXJI0ro o0-
pasua, BKJIF0Yas KOHTPOJIbHBIN

5. PaccunTaiiTe OTHOCHUTEJIbHOE COJAEepPKaAaHUe
putamMuHa C (B mNpoOLEHTAax): OINpelenuTe
NPOAYKT C HauOONBIIUM COJCpPKAHHEM BH-
tamuHa C. Paccuuraiite, CKOJIBKO MPOIEHTOB
BuTtamuna C cojaepxar JIpyrue npoayKThl OT-
HOCHTEJIBHO 3TOr0 3HAUCHUS

Dopmyna oaa pacuema cooepycanusn sumamuna C 6 ucciedyemvix npooykmax:

C= (anonmx) / Nk,

rae C - conepxanue ButamuHa C B mponykte, Mr/10 mi coka;

Nrpon - YUCIIO Karelsb Hoja JyIsl TATPOBAHMSI 00pasia;

Mk - cogepxanue Butramuua C B KOHTpoJIbHOM obOpasiie (1 mr);
Nk - 9HCITI0 Karemb Hoaa JUIsi TATPOBAHUS KOHTPOJIBLHOTO 00pasiia.

Ipumep pacuema.
Hano:

« YHCJIO Karelb Hoaa JIs TATPOBAaHMS KOHTPOJIbHOTO oOpa3sna Nk - 20;

« 4uCIIo Karenp misa Jtumona Ny - 50.

Pewenue:
C=(Namx) / Nk=(50x 1) /20=2,5mr/ 10 ma
Tabauua 1. OTHOCHTE/IbHOE co/lepKaHie BUTAMHHA C B IPOAYKTAaX NUTAHUS
Hazpanne |Yucno kanens| Conepkanue OtHocurensHOE conepkanue sutamuna C, %
MIPOJyKTa nona ButamuHa C,
mr/10 min

JIlnumon
Kaprodenb
Orypen
KoHTpOIbHBIM 1 1
oOpa3zery

KOHTpO.]'ILHbIe BOIIPOCHI, HA KOTOPbIE HCOﬁXOIlI/IMO AaTb INCBbMEHHBIC OTBETDI:

1.
HauMeHbIee?
2.
3.
4,
5

CnpaBouynasi uH(popmanus:

B kakoM U3 WHcCclnenoBaHHBIX MPOAYKTOB conaepkaHne BuTamuHa C  HamOosbiiee?

[Touemy Ba)KHO CUMTaTh KaIlJIM M0/Ja 10 NOSIBICHHS YCTOMYMBOTO OKPAIUBAaHUA?

Kak BBl nymaeTte, mouemy Juist SKCIIEPUMEHTA UCIIOIB3YIOTCS CBEKUE TIPOILYKThI?
Kakue axTopsl MOryT BAMATH Ha coaepkaHue BuTamuHa C B mpoaykrax?

Kak pe3ynbrarsl KOHTPOJIBHOTO 00pasiia MOMOTalT OObSICHUTH JaHHbIE SIKCTIEpUMEHTA?

Xumuueckan ocnosa memoda - ButamuH C (ackopOuwHOBas kuciora, CeHgOg) sBISICTCS
MPUPOIHBIM aHTHOKcHIaHTOM. OH JIETKO pearupyer ¢ MOJIEeKyllaMu Hoja, MpeBpaias uX B MOHBI HoAuIa.
Takast XuMU9eCcKasi peaKIIvs Ha3bIBACTCSl OKHCIUTEIIBHO-BOCCTAHOBUTEIHHOM:




* BOCCTAaHOBUTEIb - BATAMHUH C, KOTOPBIN «OTIAET» AIIEKTPOHBI;

* OKHUCIIUTEINb - MOJIEKYJISIPHBIN 0], KOTOPBIN «IIPUHUMAET) AJICKTPOHBI.

[Ipu noGaBneHuu i#oma K pacTBopy, coiepxamiemMy ButamMuH C, HOA BOCCTaHABIMBACTCS [0
vomuna (In — '), a Butamua C OKHCIAETCS 10 NETHAPOACKOpPOMHOBOM KucioThl. [loka B pacTtBOpe
npucyrcTByer BuTaMuH C, oH OyIeT B3aMMOZICHCTBOBATH C WOAOM, MPEMATCTBYS HOSBICHUIO CHHEIO
OKpalllMBaHUs, XapakTEepHOro Juisl peakuuu hoxa ¢ kpaxmainoMm. Korma Beck ButamuH C B pacTtBOpe
IpopearupyeT ¢ HOa0M, OCTABIIMKCSA CBOOOIAHBIN O HAYHET B3aMMOJICHCTBOBATh C KpaxMasioM, 00pasys
CUHE-(PHOIETOBBIN KOMITJIEKC. DTOT MOMEHT OIpEeiieT KOHELl TUTPOBaHUSI.

Tumpoeanue - MeTO[ XMMHUYECKOTO aHAJIN3a, IPU KOTOPOM M3BECTHBIM PEaKTHB J00ABIAETCS K

HCCIEAYEMOMY BEIICCTBY A0 3aBEPIICHHUA PCaAKIIUH.

Hnoukamop - BellecTBO, KOTOPOE U3MEHSET IIBET, MTOKA3bIBasl 3aBEPILICHUE PEeaKIUU (B JAHHOM

OTIBITE Kpaxman).

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

JlaboparopHas padora Ne2
CrpoeHue KJIeTKH (PACTEHUs, ’)KUBOTHbIE, TPHObI) U KJIeTOYHbIE BKJIYCHUS (KpaxmaJ,
KapOTHHOU/bI, XJIOPOILIACTbI, XPOMOILIACTHI)

Heap padorbl: 3aKpenuTb YMEHHME T'OTOBUTH MHUKpOIIpenaparbl M paccMarpuBarb HX O]
MHUKPOCKOIIOM, HAXOAUTh OCOOCHHOCTH CTPOEHUS KJIETOK Pa3IMYHbIX OPraHU3MOB, CPABHUBATh UX MEXY

cOo0O¥.

1. Bonnpocsl JI71s1 IoNyCKa K JIA00PATOPHOM padoTe:

1. Ha30BUTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMHUIINTE UX PYHKIUU.
2. YUto Takoe mpeaMeTHOe U MOKPOBHOE cTekiia? Ijist uero OoHu HYXHBI?
3. Ilepeuricnute OCHOBHBIE MTPaBHIIa PAOOTHI C MUKPOCKOTIOM.

2.IIpoBesieHUE OMBITOB

O6opynoBanue U mocyaa

Marepuaisl ¥ peaKTUBbI

1. Mukpockonsl

1.Boxa

2. IlpenMeTHBIE U TOKPOBHBIE CTEKJIA

2. Pa3BesieHHBIE B BOJIE APOXKKHI

3. CTexyIgHHBIE TAJIOYKHU

3. JIyk penyarslit

4. CrakaHbl

5. @unpTpoBanbHas Oymara (canderka)

6. CTepwJIbHBIN IINIAaTENh

ANropuT™ npoBesieHHs! paboThI

BOHpOCBI " 3aJlaHuA

1. U3yueHne cTpOeHHMS PACTUTEIbHOMN KIETKHU
1.1. CHATH ¢ BHYTpEHHEN MOBEPXHOCTH MSICHCTOU
YeIIyH JTYKOBULIbI TOHKYIO IJIEHKY — 3MHJIEPMY.

1.2. TIomecTUTh KycOueK dMUAEPMBI Ha ITPEIMETHOE
CTEKJIO B KaIUTIO BOJBIL.

1.3. HakpbITh 0OBEKT MOKPOBHBIM CTEKJIOM.

1.4. PaccMOTpeTh KIIETKM SIUAEPMBI ITOJ pa3yidy-
HBIM YBEJIMYEHUEM MHUKPOCKOIIA.

Omnpenenute GopMy KIETOK.

Haiiaure sapo, Bakyonu, 000JI0YKY KIETKH.
3apucyiiTe HECKOJIbKO KJIETOK SIMHIEPMBbI, 000-
3HAYMB HA PUCYHKE: ITUTOILIa3MYy, SAPO, BaKYOJIH,
000JI0UKY KJIETKH

2. U3yyeHue CTPOCHUS )KMBOTHOH KJIETKH

2.1. IlpoBecTH CTEpWIIBHBIM INMATEIEM C JIETKHM
HaXUMOM 110 HEQY MJIH TIO JIECHAM.

2.2. HanecTu KamenbKy CIIOHBI Ha IpPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ IIOKPOBHBIM CTEKIIOM.

2.3. PaccMmoTperb mpenapar nOpu  OOJIBIIOM

PaccMoTpuTe Ha KOHYHMKE MIMATeNsl B KarebKe
CJIIOHBI CITYIIEHHBIE KIETKH SIHUTEIHS.
PaccmoTpuTe Ha penapare oTAenbHbIe KPYITHBIE
IUIOCKWE  KIJIETKH  HEeNpaBWIBHOM  (OpMBI.
BornbIrast 9acTe KJIETOK MEPTBBIE, IO3TOMY B HUX
XOPOIIO 3aMETHO SIPO.




YBEIIMYECHUH c MPUKPBITON nuadparmoit | 3apucyiiTe HECKOIBKO KJIETOK, 0003HAYbTE SIIPO

KOHJICHCATopa. U [UTOILIa3MY.

3. MHM3ydeHume CTPOeHHs KJETKH Apoxokeil | Haliqure npoxikeByr0 KIIETKY, pacCMOTPETh €€
(rpudnbI) (dbopMy U OTJENBHBIE YaCTH.

3.1. ITlomecTuTh CTEKJIAHHOM MaJOYKOM Karulo | 3apuUCylTe  HECKOJIBKO  KJIETOK,  CHAeNaiTe
pacTBopa C IpOxrKaMu Ha MPEAMETHOE CTEKIIO. HOJIIUCH.

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM. Eciu ecthb
W3JMIIKK KUJIKOCTH, YAAJIUTE €€ C IOMOIIBIO
bunpTpoBaEHON Oymaru (candeTkn).

3.3. PaccMoTpeTh npenapar noj MUKpOCKOIIOM

HUToroBasi KOHTPOJIbHAN YACTh JIA00PATOPHOI Pa0OThI (BbINOJHUTH NUCHbMEHHO):

1. U3 kakux OCHOBHBIX YacTel COCTOUT Jito0as KiieTKa?

2. Y10 0011ero uMeeTcst B CTPOCHUH PACTUTEIBHON M dKHUBOTHOM KJIETOK?

3. Uem pa3nuyarOTCs 3TH KICTKH?

4. Yem 00BSACHUTH, UTO, OyAYYH YCTPOCHHBIMH 10 €IMHOMY TUIaHY, KIIETKH BeChbMa Pa3HOO0pa3HbI
o gopme u pazmepam?

KonTpoaupyemsbie komnerennuun: OK 01, OK 02, OK 04

JladoparopHasi paGora Ne3
YMcTBeHHasi padoTOCNOCOOHOCTH

Lean padoTsl: nccaeq0BaHHE YMCTBEHHOH PabOTOCIIOCOOHOCTH.

®opmynupoBka 3agaHusi: OnpezneneHHe YMCTBEHHOH pabOTOCHOCOOHOCTH HOCPEACTBOM
KOPPEKTYpHOTO TeCTa.

OO0opynoBanue: OykBeHHbIE TaOIN1IbI AHPUMOBA; CEKYHIOMED.

YMcTBeHHasi pabOTOCHOCOOHOCTh YEJIOBEKa 3aBUCUT OT MHOTHX (PaKTOPOB, COBOKYIHOCTh
KOTOPBIX MOKHO pa3fie/IuTh HA TP OCHOBHBIE I'PYIIIIbI:

@usuonocuueckue ¢axkmopvl - BO3pPACT, IOJ, YpPOBEHb (U3MUECKOr0 M (YHKIMOHAIBHOTO
pa3BUTHsA, COCTOSIHUE 310POBbS, TUTAHUE U JP.;

gaxkmopuvl uzuueckoco xapaxkmepa, OTpaxarwollne reorpapuueckue, KIMMaTUYeCKUe YCIOBHS
CYIIIECTBOBAHHS,

ncuxuyeckue hakmopwvl - MOTUBALUS I€ATEIbHOCTH, IMOLIMOHAIILHBIM HACTPOH U JIp.

IToka3zarenn yMCTBEHHOH pabOTOCHOCOOHOCTH CIY)KaT JUIsl MHTErpaJlbHOM XapaKTepUCTUKU
(YHKIIMOHAJIBHOTO COCTOSIHUSI OPTaHU3Ma.

Xon padorsi:
1. B Tabnune Andumona (Tabnuna 1) BeluepkuBaiiTe 3a1aHHbIe OYKBBI B TEUEHUE 4 MUHYT.

Tabmuua 1. KoppextypHsblii Tect (Tabnuia AHprMOBa)
CXaBCXEBHMAaXHAaUMCHXBXBKCHAaUCBXBXEHAN
BHXUBCHAaBCaBCHAaEKeaXBKeXCBCHaUCAHUC
HXUCXBXEKBXHUBXECHUCHEUHAUEHKXKUKXEKE
XaKHXCKAaUCBEKBXHAUCHXEKXHUCCHAKCKBX
MCHAaNUXAEXKUCHAXEKEXEUCHAXKEKEKXBHUC
CHAaMCBHKXBaHCHaXKeXCHaKCBeeBeauCHa
KXKEKHEUCHBEXCHAUCKECUKHAECHKXKBHUX
AMCHAEXKBEHHXBEANCHKANKEBHBHKBXaBeE
KaXBEUMUBHKXMEHAUKBHUEAKEUBAaKCBEUKCB
HKECHKCBXHUECBXKHKBCKBEBKHHUECABUEXE




K€EMBKaUCHACHAUCXAaKBHHAaKCXauHCHAaCHAU
CBXAaKXCHCHCHAQUNCKBHBKXBCKCBKBHAUNCCH
ABCHAKXaC€CCHAHUNCCCXKBaAaUCHACaAaBKXCHCH
BUHUKBCHAUNCHCKXAaBHUHXHBHUHXKXCXHBHCHBCAcC
HKCXBHUBHACBUCHBHNACHXBXBHCHACHUCKAHNUB
K€EHMHCHCCACHUXBKCBHCHACAUNCHKBXHUKXHKC
CaAaKAaCKXCBCKXCKXHAQUCHKABCBCCHANCCKX
NHCHECEUCHBUCXKBXCHBHAKHCXAaHUECEBKCKHUECXC
BXBAaKCHCHANAUCHAKCXKUBXHHUNKCHAUBCCH
CHAaUHKBCXKXBCCKHCXHNAaCHAKCXKBXBXf€accC
CKXCKHAUBKBKXCHUKXHUNCHAQUKXAaKCHAaUCHBK
NHCHAUCHKXAKCHUBAUNCBKUXBAaUBXCHUXBHUK
XBCKKCUKCXAaUCXCHANHNCXCECXCKCHHUCBHCK
ABCHAXNWNAaKBCHUHBCAaNKBABHXHABXKCEBXXCK
CHaBCCKBXCKCHAKXBCHXCBCXKAaCHBXHHKUCA
K€EBCXHBHXHBKAHCCHKXHNAaHCKAaCUBCHUHUXAK
KHNCHHCKHBHCXXAaHNBCHHAQHANXHHUXKBXAaHuCK
NHCHKCHKXAaHMHAQBUCHUBCHKAaNCXauUCCHAaAaBHaAa
HCKAaUBKXAaKHNHCHBUCKXaAaUXBKaAaUHCXBBCKBC
HaAaHNCHUXCKBKHCHAQUCHXHAQUCBCXBCKAaNUCXUB

2. Ilo oxoHuaHum pabOTHl MOJCUMTANTE O0OIIee KOJIMYECTBO MPOCMOTPEHHBIX 3HaKoOB (S),
KOJIMYECTBO BBIYEPKHYTHIX OyKkB (M), o0Iiee KoJu4ecTBO OyKB, KOTOPOE HEOOXOMUMO OBIIIO BBIUCPKHYTH

B MpOocMOTpeHHOM TekcTe (N) 1 KoruecTBO OmmooK (n).

3. Beruucaure:
K03(pPUIIMEHT TOYHOCTHU BBINOJIHEHUA 3a1aHus (A):

A=M/N;

K03(pPUIIMEHT yMCTBEHHOM npoaykTuBHOCTH (P):

P=AxS;

o0beM 3putenbHOi nHpopMaruu (Q, OuT):

Q=0,5936x S,

rae 0,5936 — cpennuit 00beM HHGOPMAIIUK, TPUXOIAIIUNCS HA OIUH 3HAK;
CKOpOCTb IepepaboTKu nHpopManuu, OuT/c:

ClIN=(Q-2,807xn)/T,

rae 2,807 6uta — norepst MHPOPMALIUU, TPUXOASIIEICS Ha OIMH IPONYIICHHBIN 3HAK;
T- Bpems BbINONHEHU 3a1aHus, C;

YCTOMYUBOCTH BHUMAHUS:
YB=S/N.

4. JlaHHbIE pacueToB 3aHecUTe B Tabnuiy 2. OnpeaenuTe CpeaHerpynnoBble 3HaYCHNUS.



Tabnuia 2. Pe3ynbrarsl HcciegoBaHusl YMCTBEHHON pabOTOCIIOCOOHOCTH

Jlanublie A

P Q

CIIN YB

NunuBuyanbHbIe

CpenHerpynnoBble

5. OpHEHTHPOBOYHO OLIEHUTE YMCTBEHHYIO Pab0OTOCIIOCOOHOCTH IO TAHHBIM TAOJHUIIHI 3.

Ta6nuia 3. Kputepun onienku ymctBeHHoro tpyaa (Anunos H.H., 2005)

Ouetixa KonuuectBo Tpyaa - mpocMoTpe- KauectBo Tpyza - gomyiieHo
HO 3HAKOB omub0K
OT1auyHO bonee 1000 2 ¥ MEHee
Xoporio 900-1000 3-5
YIIOBJIETBOPUTEITHHO 800-900 6-10
HeynosneTBopurenbHO Menee 800 11 u Gonee

6. OueHuTe ypoBEHb MHANBUAYAIBHON pabOTOCIIOCOOHOCTH B CPAaBHEHUH CO CPEAHETPYIIIOBBIMU
Y OIICHOYHBIMH JIAaHHBIMHU.

3ananue sBisgeTcs MpodeccnoHaIbHO-OPHEHTUPOBAHHBIM.

Kontpoaupyembie komnerenuun: OK 02, OK 04, OK 07, [1K 3.1

IIpakTHyeckoe 3anaTue Nel
Buonoruyeckas posib MHHEPAJIbHBIX BelIECTB B 00eCIeYeHHH KU3HeAeATeIbHOCTH OPraHN3MOB,
NposiBJeHUs JucOaTaHca MUHEPAJIbHBIX 3JIEMEHTOB

Heas: V3yuuTh poiib MUHEPAIBHBIX BELIECTB B OPraHU3ME, pacCMOTPETh MPUMEPHI UX OMOIOIHYECKOi
AKTHBHOCTH U TPOSIBIICHHUS N30BITKA HITH HEAOCTATKA.

3aganus:

1. W3yunTh K1accudukaio MUHEPaIbHBIX BEIIECTB.

2. PaccMOTpeTh posib Makpo- U MUKPOAJIEMEHTOB B OpPraHU3Me.

3. M3y4nTh OMOIIOTHYECKYIO POJIb OTIEIBHBIX MHHEPAJIHHBIX BEIIECTB.

4. PaccMoTpeTh pUMeEpHI AucOaiaHca MUHEPAIbHBIX JIEMEHTOB U MX MPOSBICHMUS.

5. Ompenenutb METObI KOPPEKIMH JucOaiaHca MUHEPaIbHBIX BEILIECTB.

Xon 3aHATHSA:
1. BBenenue:

e MuHepanpHbIe BEIIECTBA — 3TO HEOPraHMYECKHE COEIMHEHUs, HEOOXOIUMBIE I HOPMAJIbHOTO
(YHKIMOHUPOBaHMSI OpraHU3Ma.

e OHU y4yacTBYIOT BO MHOTMX OMOXMMHUYECKHX Mpolleccax, TaKUX Kak OOMEH BEIleCTB, FOpPMO-
HaJIbHBIM OajaHc, HEpBHAs MPOBOAMMOCTb, COKpAIlEHUE MBILII U MOJAEP)KaHUEe KHUCIOTHO-IIEIOUYHOTO
OanaHca.

o MuHepanpHble BEIECTBA MIOCTYNAOT B OPraHU3M C ITUIIEN U BOIOM.

2. Knaccudukaiiys MUHEpaTbHBIX BEIIESCTB:

e MakpoajieMeHThI:

TpeOyIOTCS OpraHu3My B OOJBIIMX KONMMYECTBax (Kaubluid, dochop, Kamui, HATpUil, MarHui,
XJIOp, CEPA).

e MuKpo3j1eMeHThI:

TpeOyIOTCSI B MEHBIIIMX KOJUYECTBaX (Kene30, IMHK, MEIb, MO, CEJeH, MapraHell, MOJUOJCH,
¢bTOp, XpoM, K0OaNIbT, 00p, KPEMHUH).



3. buonoruueckas poib MUHEPAJIbHbBIX BELIECTB!
o Kaannmii:
(dbopMupoBaHHE KOCTEH 1 3yOOB, HEpBHAS TPOBOAMMOCTb, MBIIIICYHBIC COKPAIIICHUS.

o ®ocdop:

(dhopMupoBaHHE KOCTEH 1 3yOOB, SHEPTETUUECKUI OOMEH, B COCTABE HYKJICHHOBBIX KUCIIOT.
o Kamii:

MoJIepIKaHUE BOJTHO-COJIEBOTO OallaHca, HEPBHAS MPOBOIUMOCTD, MBIIIICUHBIC COKPAIICHHSI.
o Harpnii:

PETYIISALUS BOIHO-COJIEBOTO OajaHca, HEpBHAS TPOBOJAMMOCTb, MBIIIICYHBIC COKPAIIICHUS.

e Marnmuii:

akTuBanus GepMeHTOB, HEPBHAS MPOBOIUMOCTh, MBIIIICUHBIE COKPAIICHHS, CHHTE3 OeKa.
o Keaeso:

BXOJIMT B COCTaB reMOIIO0MHA, y4aCTBYET B TPAHCIIOPTE KUCIOPO/A.

o Iunk:

BXOJIUT B COCTaB MHOTHX ()ePMEHTOB, Y4aCTBYET B POCTE, PA3BUTHH U UMMYHUTETE.

o WMon:

KOMITIOHCHT FOpMOHOB H.IPITOBPII[HOﬁ JKCJIC3BI.

o Ceien:

AHTHUOKCHUJAaHTHAas 3alluTa, BXOAUT B COCTaB (1)€pM€HTOB.

4. lucbanaHc MUHEPAJIbHBIX BELECTB!
e Jledpumur:
Kaabums: ocTeonopos, paxur, CyI0pOTH.
7 Kese3a: anemusl.
1 HMoma: THIIOTHPEO3, SHIEMUYECKHiT 300.
") Hunka: HapyIIeHHe POCTa U PA3BUTHS, CHI)KEHUE HMMYHUTETA.
o W30bITOK:
7 Kanpuus: runepkanbleMusi, KAMHH B MIOYKaX.
' dTopa: daroopos.
1 7Keneza: remoxpomaros.

5. Koppekmus nucbananca:
o (COanaHCUpOBAHHOE MTUTAHUE.
o [lpumeHeHne MUHEPANBHBIX JOOABOK 110 HA3HAYEHUIO Bpaya.
o Jleuenue 3a001€BaHUi, BEI3LIBAIOIINX AUcOaIaHC.

6. BuIBOIBL:

e MuHepanbHbIe BENIECTBA UTPAIOT BAXKHYIO POJIb B MOAIEPHKAHUU 3JOPOBbSL.

e JlucOGanaHc MUHEPAIBHBIX BEIIECTB MOXKET MIPUBOIUTH K Pa3IMUHBIM 3a00JIEBAHUSIM.

o (COanaHcupoBaHHOE NMUTAHHE W CBOEBPEMEHHOE OOpalleHHe K Bpady MOMOTYT HU30exaTh Mpo-
0J51eM, CBSI3aHHBIX C ACPUIIUTOM HIIA U30BITKOM MUHEPATHHBIX BEIIECTB.

Kontponaupyembie komnerenuun: OK 01, OK 02, OK 04

IIpakTnueckoe 3ansaTue Ne2
Pemienne 3a1a4 Ha onpeejieHHe NOCI1€10BATEIbHOCTH HYKJICOTH/10B

He.]Ib: HAay4YUuThCA  pCIIaTb TUIIMYHBIC 3aJa4ud Ha  OIPCACIICHUE IOCICA0BATCIbHOCTHU
HYKJIICOTUAO0B, aMUHOKHCJIIOT B HOPMC U B CJIy4aC U3BMCHCHUS ITOCIICAOBATCIIbHOCTH HYKIICOTUI0B I[HK

(I)OpMy.HI/IPOBKa 3alaHMs: PCIINTC 3aa91 Ha YCTAHOBJICHUC ITOCIICA0OBATCIIbHOCTHU HYKJIICOTU OB,
AMHWHOKHUCIIOT B HOPME U B CJIydac UBMCHCHUS ITOCJICAOBATCIIbBHOCTH HYKJIICOTHI0B Z[HK



3amaya 1. Onna u3 uenouek JJHK umeer nocnenoBarensHocts Hykineotua: AI'T ALl AT AT
HIA TTT AL Kakyio mnocnenoBaTebHOCTh HYKJICOTHAOB MMeeT Bropas uemnodka JIHK Toit ke
MOJIEKYIIBI.

3anada 2. [TocnenoBareIbHOCTh HYKJICOTHAOB B Ha4alle T€HA, XpaHsero naHopmaiuo o o6emke
uHcynuHe, HauumHaetcs Tak: AAA ALl UTT ITT I'TA TAll. Hanumure mnocneaoBaTeIbHOCTH
AMUHOKHCIIOT, KOTOPO HAYMHAETCS LETlb UHCYJINHA.

3anava 3. Yuacrok momnekynsl MPHK cocrout u3 nocienosarenbHocT Hykieotuaos: 'Y -AT'Ll-
AT'Y-VI'V-IHAI. U3 kakux aMUHOKHUCIIOT OyACT COCTOSITh OEJI0K, CHHTE3UPOBAHHBIM Ha 3TOW MoJIeKyse?
Onpenenure nociaeaoBaTeabHOCTh HykIeoTu 0B B nenu JTHK, ¢ koTopoil mpousonina TpaHCKPUILIMSL.

3amaua 4. Y4acTok OCJIKOBOM MOJEKYIbl COCTOUT W3 CIEAYIOIIEH IOCIeI0BaTeIbHOCTH
AMUHOKHCIIOT: METUOHUH - apTUHUH - aJaHuH - UuH. OnpenenuTe BO3MOKHYIO MMOCIeI0BaTeIbHOCTD
HyKJ1eoTu10B B Mostekyne JJHK.

3anava 5. Kak uaMeHutcs cTpykrypa Oenka, eciu u3 konupyroieit ero nenu JHK: I'-A-A-T-I'-T-
A-T'-II-T-A-T" ynanuts 4-ii Hykneotua?

3agaya 6. Ompenenute TpumuieTsl (antukononsl) TPHK, ywactByromue B cuHTe3e Oenka, eciu
xogupytoumii pparment AHK cocrout 3 mykneorunos: I'-I'-T-A-LI-I-A-T-I'-T-1I-A-A-TI'-A. Ckonbko
TPHK yuactByer B cunTese 6enka? Kakre aMUHOKUCIIOTHI 3akonupoBansl B 3ot JJHK?

Kpurepun ouenuBanmusi:

«5» - BCE OTBETHI BEPHBI;

«4» - nomnylieHa ogHa oImunoKa;

«3» - 1OnyILEHbl 2 OLINOKY;

«2» - nonyieHsl 3 u 0osee omMOOK WK paboTa HE BHINOJIHEHA.

KonTpoaupyemsbie komnerenuun: OK 01, OK 02, OK 04

IIpakTnueckoe 3ansaTue Ne3
Nudexunonnbie 3a00/1eBaHUs U 3NMIeMHH B HICTOPHH YesioBeyecTBAa. Baknunanusa kak
npopuIakTuKa HHPEKIIHOHHBIX 3200/ 1eBAHU I

@®opMyJIMPOBKA 3aJaHMA: [OJrOTOBBTE YCTHOE COOOIEHHE C TMpe3eHTaluued 00 OaHOM
MHQPEKIIMOHHOM 3a00JIeBaHUM (BUPYCHOM MM OakTepuanbHOM) M3 mepeuyHs. PaboTa BbINONHSAETCS B
napax. B cTpykType cooOlmieHus v mpe3eHTalni HEOOX0IUMO OTPa3UTh:

Ha3zBanue 3a0oneBanus

[Ipu3Haky U CUMIOTOMBI 3200JI€BaHUS
[Tytu nepenauu 3a00neBaHMs
Jnarnocruka

Hcnonbp3yeMble JIEKapCTBEHHBIE BEIIECTBA
Oco0eHHOCTH MPUMEHEHNS aHTUOMOTHKOB
Meps! npopHIIakTHKH

WcTtounnku nHpopmanmu

N wNE

IIpumepHbIii epeyeHb BUPYCHBIX M 0aKTepUaIbHbIX 3200/1eBaHMII Yesl0BeKa

Bupycubie nHexkIun:
COVID-19,

TpHII,



https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/virusnaya_infekciya.php

OPBH,

BHUPYCHBIE T'€IIaTUTHI,

BUY,

MH(}EKIMOHHBIA MOHOHYKIIE03,
repriec,

BETpsIHAsI OCIIa,

KOpb,

KJICIIEBOM 2HIIEPAIUT.

bakrepuajbHble HHOEKIUHN:
TTU3CHTEPHUS,

CaJIbMOHEIIES,

TyOepKyJes,

xoJepa,

qyma,

cubupckas s3Ba,

KOKJIFOIII,

CTOJIOHSIK.

KonTpoaupyemsbie komnerennuu: OK 01, OK 02, OK 04

IIpakTuyeckoe 3anaTue Ned
Pemenue 3aga4 Ha onpeaeieHue BEPOSTHOCTH BOSHMKHOBEHHS HACJIEACTBEHHbIX NIPU3HAKOB NPHU
MOHO-, 11-, TOJTUTHOPUIHOM U AHAJIM3MPYIOIEM CKPEeIIUBAHNH, COCTABJIeHHE TeHOTUNINYECKHUX
CXeM CKpeluBAHUS

He.]]b: HAy4YUTBCs PCHIATh TUIHWYHBIC 3a4a4u Ha OIIPCACICHUC BCPOATHOCTU BO3HHUKHOBCHUS
HACJICACTBCHHBIX ITPHU3HAKOB IIPpWU MOHO-, A1-, HOJII/IFI/I6pI/I[[HOM 1 aHAJIM3UPYIOUICM CKPCIIMBAHWU.
(I)OpMyJII/IPOBKa 3aJaHusA: PCIINTC 3aaa491, COCTaBUB CXEMBI CKPCIIMBaHUs.

3amaua 1. Y dyemoBeka anbOWHU3M U CHOCOOHOCTHh MPEUMYIIECTBEHHO BIAAETh JIEBOM PYKOH -
pELIECCUBHBIE MPU3HAKH, HACIEAYIOIIMECS HE3aBUCUMO. KakOBBI T€HOTHIIBI POAUTEIEH C HOPMaJbHOU
MUTMEHTAllMEeH U BIAJCIOIINX MPaBOil pyKo#, eclii y HUX poauiics peOeHOK albOMHOC U JieBIa’?

3amaga 2. Y 4yenoBeKa NPAaBOPYKOCTh JOMHHHUPYET HaJ JEBOPYKOCTBIO, Kaperia3zocTh Hal
roiyoorna3octhio. [omy0ornassiil mpasiia >KeHUJICS Ha Kaperia3ou mpasiie. Y HUX POAWIOCH IBOE JIETeH
- Kaperyasblif JeBina u roixydornasbiii mpaBma. OT BTOpoOro Opaka 3TOrO ke MYKYMHBI C Kaperia3on
npaBmoﬁ POOAMIIOCE JCBATH Kaperila3bIX I[CTCI\/'I, OKa3aBIIMXCA IIpaBOIaMH. OHpGZ[eJ'II/ITI) TCHOTHUIIBI
MY>KYMHBI B 00€UX JKEHIIHUH.

3amaua 3. VYV 4yesnoBeka KOCOJANOCTh JOMUHHMPYET HaJ HOPMAJIbHBIM CTPOEHHEM CTOIIBI, a
HOpMaJIbHBIN OOMEH YIJIEBOJIOB - HaJ| caxapHbIM auadeToM. JKeHIMHa, UMeIolias HOpMajIbHOE CTPOCHHE
CTONBl U HOPMAaJIbHBIH OOMEH YIVIEBOJIOB, BBIILIA 3aMyX 3a KOCOJIANOTO0 MYKYMHY C HOPMaJIbHBIM
oOMeHOM yrieBojoB. OT 3TOoro Opaka poaMJIOCH JBOE JAETEW, y OJHOTO0 U3 KOTOPBIX pa3BUBAJIACh
KOCOJIaTIOCTh, @ y JAPYroro - caxapHblii auaber. MOXHO JM OINpeNesuTh T'€HOTUIIBI POIMUTENECH I0
dbenotuny ux aereit? Kakue emre reHOTUIBI M (PEHOTHUITHI JETEH BO3MOXKHBI B TAHHOU CeMbe?

3anaua 4. Y Ilern u Camum kapue 1miasza, a y UX cecTpbl Mammu - roinyosle. Mama 3Tux nereit
royryoormasasi, XoTsd ee poAuTean uMenu kapue masza. Kakoil npusHak nomunupyer? Kaxkoil uBer a3 y
nanbsl? Hanummre reHoTUIbL Bcex MNEPCUNCICHHBIX JIUII.


https://neotlozhnaya-pomosch.info/infekcionnye_zabolevaniya/bakterialnaya_infektsiya.php

Kpurepun onenuBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - nomyliieHa ogHa oImunoKa;

«3» - TOMYIIEHBI 2 OIINOKH;

«2» - nomyiieHsl 3 u 6onee OmMOOK WK PaboTa HE BHIIOTHEHA.

Kontponupyembie komnerennun: OK 01, OK 02, OK 04

IIpakTuyeckoe 3ansaTue NeS
Pemienue 3a1a4 Ha onpeieieHne BEPOSTHOCTH BO3SHMKHOBEHUS HAC/IEICTBEHHBIX IPU3HAKOB NPH
CLeNJIeHHOM HaCJIeJJI0BAHUM, COCTABJIEHHE FTeHOTUNIMYECKUX CXeM CKpellMBaHUS

Heﬂb: HAy4YUThCA PpCHIaTh THUIIMYHBIC 3aJa4d Ha OIIPECACICHUEC BCPOIATHOCTH BO3HHKHOBCHUA
HACJICACTBCHHBIX IMPHU3HAKOB ITPU CHCIIJICHHOM HACJICJOBAHUU.
(I)OpMyJII/IPOBKa 3aJaHudA: PCIINTC 3a1a4n, COCTaBHUB CXEMbI CKPCIIIMBAHU .

3anaua 1. ['enbl A u B cuemiensl, cuia crernsenus paBusercs 20 mopranugam. Kakue rameTsl U B
KaKOM COOTHOIICHHH OynyT BO3HUKATh B XOJI€ MEH03a y TUTETEPO3ZUTOTHOTO OpraHu3ma’?

3amada 2. I'eModwmimst ¥ TaTbTOHU3M HACICIYIOTCS KaK PEIECCUBHBIC MPU3HAKH, CIICTIIICHHBIC C
X-xpomocomoii. Paccrosinue mexay renamu 9,8 Mopranusl.

a) JleBymika, orell KOTOpOH CTpajaeT OMHOBPEMEHHO TeMOopWiMeld W JAIBTOHU3MOM, a MaTh
3I0pOBa U MPOUCXOIUT U3 OJIArOMONYyYHOM MO STUM 3a00JIEBaHUSM CEMbHU, BBIXOJUT 3aMYK 32 3J0POBOTO
MyxarHy. ONpenenuTe BepOSTHBIC TeHOTUIIBI U (DEHOTHITHI IETEH OT 3TOTO Opaka.

0) JKenmmuna, MaTh KOTOPOIl CTpajana AaJbTOHU3MOM, a OTell remoduiaueii, BCTymaer B Opak ¢
MY)KYMHOH, cTpamaromuM oboumu 3aboneBanusmu. Onpenenure ¢GeHOTUIBI neTei. Omnpenenurte
BEPOSTHOCTH POXKICHHUSI IETEH B 3TOM ceMbe OJJHOBPEMEHHO ¢ 000eMH aHOMATHSIMH.

3agaya 3. Karapakrta ¥ NOJUMAAKTUIMS OOYCIOBIEHBl JOMHUHAHTHBIMU ayTOCOMHBIMH TECHO
CLICIIJICHHBIMU T'eHaMH (T.€. KPOCCHHIOBEp He oOHapykuBaeTcs). JKeHIMHa yHacienoBajla KarapakTy oT
Marepy, a MOJUIAKTUINIO OT OTHa. Ee MyX HOpMaleH B OTHOLICHMHM OOOMX NMPHU3HAKOB. YTO MOXKHO
OXKUJATh OT UX JIETEH: OTHOBPEMEHHOTI'O MOSBICHMSI KaTapaKThl U MOJIUAAKTUINH, OTCYTCTBUS O0OMX ITHX
MIPU3HAKOB WM HAIWYHSI TOJBKO OTHOW aHOMAJIMH - KaTapaKThl U MOJIUIAKTUINN?

3amaya 4. ['eH 1IBETHOH CIIENOTHI U T€H HOYHOW CIENOTHI HACIENYIOTCS KaK PELECCHBHBIC
clerieHHble ¢ X-XpoMocoMoMl. PaccrosiHue Mexay OSTUMU TreHamu cocTtaBiser 50 MopraHu.
Omnpenenure BEPOATHOCTh POXKACHUS JETe OMHOBPEMEHHO C 00CMMM aHOMAIHMSIMH B CEMbE, INie JKeHa
MMEET HOPMAJIBHOE 3pEHHE, HO €€ MaTh CTpajiajla HOYHOM CJIENOTOM, a OTell - I[BETHOU ciienoToi. Myxk ee
HOpPMAaJIEH MO 3TUM MpU3HAKaAM.

Kontponupyembie komnerennun: OK 01, OK 02, OK 04

Kpurepun onenuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - nomylieHa ogHa OImunoOKa;

«3» - TOMYIIEHHI 2 OIINOKH;

«2y» - nomnyiieHsl 3 u 0onee omMMOOK WK PaboTa HE BHIIOIHEHA.

IIpakTHyeckoe 3ansaTHE N6
Pemenne 3a5a4 Ha onpeaeieHNe BEPOSITHOCTH BOSHUKHOBEHHUSI HACICACTBEHHBIX NPU3HAKOB NPH
PA3JIMYHBIX THUNAX B3aUMO/IeliCTBHUS TeHOB, COCTABJIeHHe TeHOTUIIHYECKUX CXeM CKpelIMBaHus



Heﬂb: HAaY4YUTHCA pCUIATH

3ala4i Ha ONpPCACICHUC BEPOATHOCTU BOSHUKHOBCHHA HACJICACTBCHHLIX ITPU-

3HAKOB IIPH pa3IMYHBIX THUIIaX BSHHMOHeﬁCTBHH TCHOB, COCTaBJIATh 'CHOTHUIIMYCCKHUEC CXEMBI CKpPCIIBa-

HMHL.

Henonnoe oomunuposatiie.

3amaua Ne2,

3apaua Nel,

YV myxu aposzoduiabt cepuiii user Tena AoMuHHpyer Haa uepHeiMm. [lpn
CKP CLIHBAHMH CEPBIX H YEPHBIX MYX B [I0TOMCTBE N0JI0BHHA 0co0eii HMea cepyio
OKPAacKy, NOJI0BHHA — YepHY10. OnpeieanTe reHOTHIIb POAHTEIbCKHX (opM.

HaHo: PemeHHe:

A — cepbui LBET Ecm aposodHina HMeeT HepHYIO OKPAacKy

a — YepHbIH LBeT TeNa, TO €€ IeHOTHIT SRIIETCS TOMO3HIOT-

F) : cep. X 4ep. HBIM I10 peLlecCHBY — aa (HHa4e okpacka 0y-

50 9% cep. : 50 % qep. aer cepor). Uit toro 4To0bl ONpEAETHTHL

HanitH: FEHOTHIT APO30(QHILI ¢ CEPbIM LIBETOM TeJIa,
MPOBEAEM AHUTHIHPYIOIEE CKPelIHB aHHE:

TeHOTHILI P — 7
cep Yep

a)P: 2A?2x daa

S O O

Fi: Aa: aa

cep. Hep
Tak Kak B rnoroMcIBe Halunio1aeTcs pacuern-
JIeHHE B COOTHOIIEHHH 1 : 1, ClIe0BaTEIbHO
FeHOTHIT JP030dHILI ¢ CEPBIM LIBETOM TeNa
Obr1 Aa.
O T8BeT redoruns P - Aa, aa.

dopma yanIeyky y 3eMIISSHHKH MOMKET ObIThb HOpMalbHas (JOMMHAHTHBI

np M3H8K) " JIHUCTOBHIHAsA.

Y rerepo3uror 4ameykH HMEKT I[P OMEKYTOUHYIO

(hopMy Mex Ty HOPMAIBLHOI M THCTOBHAHOI. Onpe/iennTe BO3MOKHBIE TeHOTUIIBI H

Q)CHOTHHBI noToMCTBa

OT CKp€llHBaHHA JBYX p ACTeHWH, HMEKIIHX

NP OMEKYTOUHYIO (DOP MY YaIIIEUKH.

HaHo:

A — HopMabHas1 fopma
a — JIHCTOBH/HAs

Aa — TIPOMEXKYTOYHAast
topma

P:Q Aaxd Aa
HalTH: reHOTHITbI H
(peHOTHIBLI Fy — ?

OTrBeT: lAA:2Aa:

PemeHHe:
JIHCT.

HOp. ;
P: AAx Jaa
G

Fy: Aa- npomesxyToyHad Gopma qaueyKy.
npoM npoM.
P,: QAax dAa

@

Fo: AA : Aa : Aa : aa
HOp. NMpoM  MpoM  JOMCT.

no ¢peroruny 1:2:1

rno reHotuny 1AA : 2 Aa: laa

laa;

25 % wuMerT HOopManbHYo vameuky, 50 % — npomexyTtounyio u 25 % —

JIMCTOBHUIHYHO.



Kooonmunuposaniie.

Zanaua Ne 1.
VY marepn | rpyima xposn, ¥ omua IV, MoryT am j1em yHacaeosars rpymry
KPOBH OJIHOIO 163 poamTeaedi?
Hauo: Pemenne:

o -1 rpyrma Iip Wip

o - IV rpynna P: PP » e
@ |

F; ¢ rpynmnoit kposi o=

HOro M3 poaHTeieit — 7 kP PP

Il rp. o rp.

O'T B e T: HET, B IaHHOM C/1YYAC JICTH HE MOTYT YHAC/IEA0BATh P YT KPOBH

poauTeneii.
Zagaua Ne2,
Mars romozurorsa, mmeer A (1) rpynny Kposi, oTen roMo3nroTes, nmeer B
(HI) rpynny kposu. Kakue rp ynis: KposH BOIMOKHL Y HX JeTei?
HaHo: PemeHHe:
o-TATA P! %Iﬁo—-l-ﬂ lg;
no-IEB G:
AP
F-? | IV 1p.
Ot1Ber: TOmKo IV rpyrmna KposH.
3ajaua Ne3.

Mepen cyachHO-MEAHIHCKON IKCHEP TIION NOCTARACHA 331348 BhIACHITE;

SBAKCTCR /1M MANBYIK, HMCIOLMICH B CeMbe CYy P YTos P |, pOIHBIM MM P HEMHbIM,
Heenenosanne kposi myxa, aeust i pebenxa nokasano: xeua — AB (IV) rpynma
sposu, myx — O (1) rpymna kposu, pedenok ~ O (1) rpynna kposu. Kaxoe
FARMONCHHE TOIKCH aTh IKCHCP T M HA 4eM OHO Oyaer ochosano?

Nawno: Pemenne:

o - AB (IV) P: PP OOPP

o-0() G: (@

F| — poAHOi WiH NpHeMHLIA 7

| | =N,
) 3 o BP
orp. I rp.
O 18 €1 MAABUHK — NP HEMHBIT CHIH, TAK KK B JJAHHON CCMbE HE MOKET ObITh
pedesika ¢ | rpynnoit kposu.
3anava Ned.

Crpecmum nectpuix neryxa s kypuuy. Hoaywum 26 necrpuix, 12 wephbix u
13 OGenwx usnuiar. Kakoit npianak aomunupyer? Kax sacieayercs okpacka
ONEPCHUA Y ITOI NOpoas Kyp?

HaHo: Pemenue:
P: ¥ necrp. X ¢ necrp. RTD TP
9 e 16 » Py ?Aﬂ X aAI

25 nectp. : 12 qep. : 13 Gen. G @@
HafTH: Kaxofl MPHGHAK 10 | F;; AA : Aa : Aa : aa
MHHHpYeT —~ ? s, ey
Kak Hacnexyercs owpacka y
310 NopoakI Kyp?

O T B¢ T: HI OAMH U3 IPHIHAKOB B AAHHOM CAYYAC HC JOMMHIP YCT, TAK KaK

HAC/ICAOBAHME OKPACKH Y  JT0il  NOPOAM Kyp NPOHCXOAMT 10  THIY
KOJIOMHHHPOBAHHA — ¥ IETCPOIUNOT NPOSRIKIOTCH 008 P OAHTCALCKHX NP H3HAKA.




Tabnmnua. Hacienoeanue rpynm kpoeu cucTeMsl ABO  I'pynma Tenornn
1(0) j0j0
I (A) JATA, JAJO
1 (B) JBJB, IBJO
IV (AB) JAIB

IIpu cKkpemHBAHHHA MeKAY cO00H pacTeHHH KPACHOIIOXHOMH

3eMJISTHHKH BCera MoJIy4aloTcs pacTeHHs ¢ KPACHBIMH AIF0JAMH, 2 0e10II0qHOk —
¢ 6ebIMH. B pe3yabTaTe CKpelIHBaAHHS 000HX COPTOB MOJIYYAaIOTCS PO30BLIE
sroasl. Kakoe moroMcTBo NoIyunTCs IPH ONBLLIEHHH KPACHOILIOAHOM 3eMISHHKH
NbLILION PACTEHHA ¢ PO30BBIMH SToJaMH?

@opMa YaTIEUYKH Y 3eMITHHKA MOKeT ObITH HOpMaJbHas H

JIHCTOBHAHAA. ¥ reTepo3HroT YalleuyKH HMeloT IPOMeKYTOUHYI0 (hopMy Mexay
HOPMAJTBLHOH H JIHCTOBHAHOH. OTNIpeeIATH BO3MOKHBbIe TEHOTHIBI H (heHOTHIBI
MOTOMCTBA OT CKPeNIHBaHUA JBYX pPacTeHHil, HMEIOIIHX HPOMEKYTOUHYIO hopmy
JalIeuKH.

KoxunnypoBble HOpKH (CBeTJIbIe, C YEePHBIM KpecTOM Ha CIIHHE)

NOJYYAI0TCH B pe3yJbTare CKpelIHBaHUs DeJIbIX HOPOK ¢ TeMHbIMH. CKpelHBaHme

MesRay co00ii DebIX HOPOK Beeria 1aeT 0elloe MOTOMCTBO, a CKpelHBaHHe

TeMHBIX — TeMHoe. Kakoe II0TOMCTBO NOIyYHTCS OT CKPEUIHBAHAS MeKAY c000ii KOXHHYPOBBIX Hopok? Kakoe moToMcTBO NOIy4HTCS OT
CKpeMHBAHAA KOXHHYPOBBIX HOPOK ¢ Ge1bIMu?

Y manpunka I rpynna, y ero cecrpsi — IV. Uto MoskHO cKa3aTh 0 IPyHNIax KPOBH HX poxnreeii?

Y orua IV rpynna kpoBu, y matepn — I. MoskeT /11 pefeHOK yHAC/I€I0OBATh IPYNILY KPOBH CBOEro oTna?

Ponutesan nmerot II 1 III rpynnel kposn. Kakne rpynnsl ciiegyeT o;KHIATH Y OTOMCTBA?

B pornabHOM 10Me mepemyTain ABYX AeTeii. [lepBas mapa
ponuTteeii umeer I u Il rpynner kpoBu, Bropas napa — II u IV. Oaun peéenok
umeet Il rpynmy, a Bropoii — I rpynmy. Onpeneants poauresieii 060HxX qeTeid.

Y matepwu | rpynna KpoBwu, a y otua IV. MoryT nu geTv yHacnegoBaThb rpynny KpoBv 04HOTo U3 poauTeneii?



Pogutenun vimetoT Il v 11l rpynnbl KPoBW, a UX CbiH - |. ONpegennTe reHOTUNbI poguUTenei.

B poanisHOM J0Me nepenyTaan IByX MATb4YHKoB. PoquTen onnoro u3 Hux umeroT I' u II rpynnel kpoen, poputenan apyroro — Il u I'V. HcciienoBanns
nokasanau, uro letn numeroT I 1 I rpynnsl kpoeu. Onpenennre, KTo e ChIH.

Kakne rpynnel KpoBH BO3MOKHBI Y JdeTell, eCJTH y HX MaTepH BTopasi IPYNIa, a y 0THA YeTBepTasa?

Kakue rpynnbl KpoBM BO3MOXKHbI Y leTeld, ecnin y mx matepwm Il rpynna Kpoeu, a y otua VI rpynna Kposu?

3ananus 1J151 MHAMBUAYAJIbHON PadoThI
Bapuanr 1

1. Kakue rameTsl 00pa3yroT OpraHu3Mbl CO CJIEIYIOIIUMU reHotunamu: aasB, AaBB, AassCc.

2. Y 4enoBeka HaIMYUE BECHYIIEK SIBISIETCSA JIOMUHAHTHBIM [IPU3HAKOM, @ UX OTCYTCTBUE PELIECCUBHBIM;
pBDKME BOJIOCHI - JIOMMHAHTHBII NPU3HAK, a pychle - pereccuBHbli. O0e mapbel r€éHOB PacHOI0XKEHbI B
pasHbIX XpoMocomax. Kakoe mOTOMCTBO MOXHO OKUIATh B Cllydae BCTYIUIEHUS B Opak poauTeneil co
CIIEAYIOIIUMU (PEHOTUIIAMHU U T€HOTUIIAMU:

a) OTeI] U MaTh UMEIOT BECHYIIKH, HO OTEL] TOMO3UIOTEH, @ MaTh '€TEPO3UTOTHA 10 3TOMY IIPU3HAKY; 00a
POIUTEINS ¢ PHKMMH BOJIOCAMHU M I€TEPO3UTOTHBI [10 3TOMY IIPU3HAKY;

6) OTen ¢ pyChIMH BOJIOCAMH M HE UMEET BECHYIIIEK, 2 MaTh C BECHYIIKAMHU U PBDKUMH BOJIOCAMH U TeTe-
PO3UrOTHA 110 0OOUM MPU3HAKAM.

3. Y cobak 4epHBIN [BET MIEPCTH TOMHUHHUPYET HaJ KOo(elHbIM, a KOPOTKas MIepcTh Haja JUIMHHON. O0e
IMapbl TCHOB PACIIOJIOKCHBI B Pa3HbIX XpOMOCOMax. KakoBbI reHOTHIIBI U (1)GHOTI/IHI)I HI€HKOB, €CJIN:

a) 00a poauTeNss TOMO3UTOTHBI IO 00OUM MPU3HAKAM;

0) 00a poaUTEIIs TeTEPO3UTOTHHI IO 0OOUM MPU3HAKAM.

3agaHus 119 HHAMBUAYAJIbHON PadoThl
Bapuanr 2

1. Kakue rameTsl 00pa3yroT OpraHu3Msbl co cienyromumu renotunamu: AABB, Aass, AABBCc.

2. Y yenoBeka Kapue Iiasa siBIsSeTCs JOMUHAHTHBIM IPU3HAKOM, a FOJIyObIe - PelieCCUBHBIM; TEMHBIE BO-
JIOCHI - TOMUHAHTHBIM MPHU3HAK, a pychble - pereccuBHbIi. O0e mapbl FTeHOB PacIlOIOKEHbl B Pa3HBIX XPO-
MocoMax. KakoBbl (peHOTUIIBI 1 T€HOTHUIIBI IETEH, POKACHHBIX OT OpaKoB:

a) ros1y0oria3oi ¥ TEMHOBOJIOCOM FOMO3UTOTHOM KEHIMHBI U AUTETEPO3UTOTHOIO Kaperiiazoro TeMHO-
BOJIOCOT'O MYK4HHBI;

0) y Kaperias3bIX MYKYMHBI U KEHIIUHBI, €CIM OHM I'e€T€PO3UTOTHBI MO0 3TOMY IPU3HAKY, 00a POAUTENS
HUMEIOT PYCBIE BOJIOCHI.

3.V 4denoBeka reH Kapux ria3 JOMUHHUPYET HaJ T€HOM roTy0Oil OKpacKH ria3, a reH, 00yCIaBIMBaIOIUN
yMEHHE Ty4llle BIAJeTh MPaBON PyKoH, mpeobiasaeT HaJ T€HOM, ONPEICSISIIONIMM Pa3BUTHE JIEBOPYKO-
cti. O0e mapbl reHOB PACIIONOKEHBI B pa3HbIX XpoMocoMmax. KakoBbl reHOTUIIBI U (DEHOTHUIBI TOTOMKOB,
€CIIN:

a) MaTh M OTEIl UMEIOT rOJIyObIe TJ1a3a U JICBIIIH;

0) MaTh ¥ OTEI] MPABIIN C KAPUMHU TTIa3aMHU U T€TEPO3UTOTHBI 10 OOOUM TIPU3HAKAM.



Kontpoaupyembie komnerenuuun: OK 01, OK 02, OK 04

IIpakTHyeckoe 3anATHE N7
CocTaB/ieHHe U aHAJM3 POJOCIOBHBIX Ye10BEKA

Heab: HayuuTbCS COCTABIATH POAOCIOBHBIE C MCHOJIB30BAaHHEM OOLICHPUHATHIX 0003HAUYCHUH,
ONPENCIIATh THUIl HACJIECAOBAaHHWS NPU3HAKOB W PACCUMTHIBATH BEPOSTHOCTh HMX IEPENayd MOTOMKaM;
yoIyOUTh M paclIMpPUTh 3HAHUSA O METOAAaX U3YyYeHHUsl TEeHETUKH YeJOBeKa; CO/eWCTBOBAThH
(hOpMUPOBAaHUIO YMEHU aHATU3UPOBATH POJIOCIOBHBIC U COCTABIIATH CXEMBI POIOCIOBHBIX.

Xoja 3aHATHA:
1. M3yunrte KpaTkue TEOPETHUYECKUE CBEJEHHUS U CIPABOYHYK HMH(GOpPMALMIO JUIsl PELIeHus 3ajad Mo
TCHETHUKE.
2. BpInonHuUTE 3aaHNs IPAKTUYECKON YacCTH.
3. BHUMaTEeNpHO IPOYUTANTE YCIOBHUE 3a/1a4 M PEIIUTE UX.

Kparkue Teopernyeckue CBeeHHs U ClIpaBoYHast HHGopManus /s pelieHHus 32/1a4 110 F'eHeTHKe:

I'eneanornyeckuii MeTOJ M3y4aeT HACIEACTBEHHBIE IPU3HAKH B CEMbE YEPE3 COCTABICHUE
POIOCIOBHONW. MeToa MO3BOJISIET MPOCIEIUTh PACIPOCTPAHEHUE NPU3HAKOB, BBIIBUTH 3aKOHOMEPHOCTHU
HACJICJOBAHUS, ONPEICINTh THUIIBl TE€HETHMYECKHX CBA3ECH, IPOCIEIUTh XapakTep HaCIEeJOBAHUS
IIPU3HAKOB B OTJENbHBIX CEMbSIX M COCTaBUTh IMPOTHO3 pOXKACHUS peOEHKAa C aHAIU3UPYEMbIM
npu3HakoM. Yaiue Bcero aHajims BeJETCS 110 OJHOMY IIPU3HAKY.

OcHoBHbBIE ITANIbI T€HEAJIOTHYeCKOI0 MeToa:

1. Cocmaenenue pooocnoenoit u eé zpaguueckoe uzooparxcenue. Ilpodann - nuI0, C KOTOPOTO
HAUMHAETCS COCTABIICHUE POJIOCIOBHON MpPU FeHEATOTHYECKOM aHaIu3e (YEOBEK, ISl KOTOPOro
COCTaBIIIETCSl pOAOCIOBHAs) 0003HayaeTcs B ieHTpe. CHOCH — KpOBHBIE POJACTBEHHUKH (Oparbs,
cecTpbl). bpaTes U cecTpbl pacmonaraloTcsi cjieBa HampaBo B mopsake poxiaeHus. [Tokonenus
Hymepytorca puMmckumu nudpamu (I, I, 11I), noromku ogHOrO MOKONEHUs — apabCKUMU LUppaMu
(mampumep, 11-1, 11-2).

2. TI'enemuueckuii ananu3 noy4eHHbIX OAHHBIX:

1) ompenenenue Tuna HacnexoBanus (Tabmumna 1, 2);

2) pacuer BEepOSTHOCTEHW Mepeaayn MPU3HAKOB TOTOMCTBY.

[Tepen cocraBieHueM pOIOCIOBHOI MPOBOAAT cOOp reHearsornyeckoil MHGopMaluu, Ha4YMHas ¢
npo0aHa, TO €CTh JIUIA, C KOTOPOTO HAYMHASTCSI COCTABIICHHE POAOCIOBHON. PomHbIe OpaThst 1 CECTPHI B
CeMbe Ha3bIBAIOTCS CUOCAMH.

[Tocne cbopa cBemeHHI MEPEXOAST K TpaduueckoMy H300paKECHUIO POJOCIOBHOU, JISI ITOTO
OOBIYHO MOJIB3YIOTCS CTAaHAAPTHBIMUA CUMBOJIAMH.

Tabnwuia 1. Tuns! HaciieqOBaHUS
Tun HacienoBanus OcHOBHbBIE XapaKTePUCTUKH
AyTOCOMHO-JOMUHaHTHOE IIpu3Hak mnposiBiIsAeTCd B KaXAOM IOKOJIEHMHM. MyKYMHBI U
JKEHIIUHBl HACIEAYIOT €r0 C OJWHAKOBOM BEPOSTHOCTHIO. Y
TeTEPO3UTOTHBIX  POAMTENEH  BEPOATHOCTh  HACJIEAOBAaHUS
npusHaka 75 % (rereposurorsl) unu 100 % (roMo3uroTsl)

AyTOCOMHO-pelecCHBHOE [Tpu3Hak MOXXeT IIPOIYCKaTh IIOKOJEeHHUA. Y HOCUTeei
BEpPOATHOCTb POXZEeHHUA pebeHKa c mpusHakoM - 25 %.
YacTo BcTpedaeTcs Ipu OJIM3KOPOICTBEHHBIX Opakax

Cumemrennoe ¢ X-xpomocomoii | [Ipusnak wame BcTpeuaercs y >xeHmuH. Ecim orem c

(moMUHAHTHOE) IpU3HAKOM, TO BCe JO4YepH HaCIeZyoT ero. Y




—-50-75%

reTepO3UTOTHOM MaTepH BepPOATHOCTH IlepejadM IpU3HaKa

Cuemnennoe ¢ X-xpomocomoii | [Ipusnak game BcTpeuaerca y Myx4uH. MaTepu-HocuTenu

(peueccuBHOe) IepesaloT IPU3HAK CBHIHOBBAM C BeposaTHOCThIO 50%.

Jlodepu MOTyT OBITH TOTBPKO HOCUTEJIBHUIIAMH.

Ta6auna 2. OnpeaeseHne TUNA HACTET0BAHUSA

HpI/I3HaK HaCJCA0BAHUA

Tun HacJienoBaHus

[TpusHak nmpoABageTcd B KaXJ,0M IIOKOJIeHUU

AyTOCOMHO-JOMUHAaHTHOE WU CIeIlJIEHHOE C
X-xpoMocoMO¥ (ZOMHUHAHTHOE)

HPI/IBHaK IIPOIIYyCKAeT IIOKOJIE€HMN A

AyTOCOMHO-pelLieCCHBHOE HJIHU CIeIlJIEHHOE C
X-XxpoMocoMmoii (pemeccuBHOE)

HPI/IBHaK IIPOABJIAETCS TOJIBKO Y MYXKYHNH

FOJIHH,ZLPI/I‘IECKOG HacCJiemOBaHUE

HPI/IBHaK dalle BCTpEYdeTCA Yy KEHIINH

CuemnyenHoe c X-xpomocomoit
(moMuHAHTHOE)

ITpusHak yamie BCTpedaeTcsa y MyXX4YUH

CremneHHoe ¢ X-XpoMOCOMOi1 (peLiecCUBHOE)

Bce mouepu yHaciemoBany MpU3HaK OT OTIA CuemieHuoe C X-xpomMocoMoi
(moMuHaAHTHOE)

[Tpu3Hak mposABIsfeTCS C OUHAKOBOM YacTOTOM | AyTOCOMHOe (moMuHAHTHOE 159071

y MYXXYUH U KeHIUH pelecCuBHOE)

3ananme 1. PaccMoTpuTe CHMBOJIBI, MCIHOJb3yeMble IPH COCTABJIEHMH POIOCIOBHOIM.

3anummuTe UX B TeTpaab.

CI/IMBOJ'II)I, HUCII0JIB3YEMBIC B POI0OCTOBHBIX:

— 3TOPOBBIN MY>KYHMHA;

— 30pOoBad KeHIIHHAa,

MyMH4YHHa C IPDHU3HAKOM;
— JKEeHIMUHAa C MIPU3HaAKOM;

— HOCHTEJIb IIPHU3HaKa (reTeposurora);
— OpayHas CBA3L;

| ©OHl O]
|

| — IIOTOMCTBO.
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3aganue 2. [IpounTaiiTe NnpaBuJia cocTaBJIeHUs] POAOCIOBHOM. 3anuIInTe B TETPalb.

1. CocraBnenue poaocioBHON HauMHaeTcs ¢ mpobana. Eciiu B ceMbe MMEETCsl HECKOJIBKO JIETEH,
TO CHOCHI PACIIONATalOTCs B MOPSIKE POXKICHUS CIeBa HAIPaBO, HAYWHAS CO CTAPILETO.

2. Kaxgoe rmpeauiecTByrollee IOKOJIEHHE H300pakaeTcs BblI€ JIMHUM [poOaHnIa, a
MOCJEAYIOIIEE - HUKE €€.

3. Bce uieHbl pogoCciIoBHON JOKHBI PACONararbCsi CTPOro MO MOKOJIEHUSAM B OJIUH PS.

4. TloxoneHust 00O3HAYAIOTCS PUMCKHUMH IH(pamMu CBepXy BHH3, KOTOpPBIE CTaBATCS ClI€Ba OT
POIOCIIOBHOM.

5. Apabckumu udpaMu HyMepyeTcst IOTOMCTBO OJTHOTO ITOKOJICHUS CJIeBa HAIPaBO.

3ananue 3. IlpounTaiiTe mMpaBuja coCcTaBJIeHHs] POAOCIOBHON cBoeii ceMbH. 3anuiuuTe B
TeTpalb.

1. PaGota Hax pomocCIOBHOW OECKOHEYHA, OHa MOXKET MPOJOJDKATHCS BCIO KM3Hb U MOTpeOyeT
THIATEIbHBIX U3BICKAHUI, TTO9TOMY HEOOXOIMMO 3aMaCTHCh TEPIIEHUEM, CTapaHuEM U aKKYPaTHOCTHIO.

2. Bce 3ammcu, B TOM YHCIIE M YEPHOBHUKH, HY)KHO BECTH aKKYPaTHO M KaK MOYXHO TIOIpOOHEe.

3. BetrBu (kopHH) nepeBa JOKHBI OBITH aOCONIOTHO CHMMETPHUYHBIMH, a KOJIMYECTBO BETBEH -
YETHBIMU.

4. Tlpu 3amolHEHUW POAOCIOBHOM cTapaiiTech, YTOOBI KakJaas BETOUYKa coaepkana (aMHIUIO,
UMs, OTYECTBO. BCIIOMHHTE COCTOSIHHE 3I0pOBBS OO0O3HAYCHHBIX POJICTBEHHHUKOB, OCOOCHHOCTH
Xapakrepa, cynbObl Kaxkaoro. Paccpocute 00 3ToM Beex, KTo ux 3Hau. [locTaBbre M0 BOBMOXKHOCTH J1aThl
POXKIIEHHS U CMEPTH U CJIIEJIaliTe OTMETKHU O TIEpEHECEHHBIX 3a00JIEBaHHSIX.

5. Ilpu onmcanuu HAIIEro poja MbI CTapaeMcsl y3HaTh KaK MOXKHO OOJIbIIIE O T€X, KOTO YK€ HET B
KHBBIX, U COBEPIICHHO 3a0bIBa€M O T€X, KTO psimoM. Mexay Tem, neaymkn u 0adymikd, Mama W Iamna
MOTYT CYIIECTBEHHO MTOMOYb.

6. Ilpu cOope mHPOpPMAIMKE HE HAIO Cpa3y paslelsaTh (DaKThl HAa CYIIECTBEHHBIE W KaXyIIAECs
Tebe HeCyIIeCTBeHHBIMHU.

7. He oTkianpiBaii HM Ha OAWH JCHBb 33lyMaHHOTO B pabOTe HaJl POIOCIOBHOM, OCOOCHHO €CIIH
3TO KacaeTcs JIIo/IeH cTapIero Bo3pacra.

8. Iloka ThI HE MOXKENIb OINPENEIUTh 3HAYMMOCTh TOTO WM HWHOTO JIOKYMEHTa, Marepuala,
coOupaii B, UTO KacaeTcs TBOCH CEeMbH.

3aganue 4. CocTtaBb cxemy cBOeil pogocI0BHOM Ha npumepe pogociaoBHoi A.C. Ilymkuna
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IIpumepsbI pacueToB BepOATHOCTEIi:
1. Aymocomno-oomunanmnoe nacneoosanue.
JlOMMHAHTHBIH aJ1J1eJIb Y OJHOT0 IeTePO3UIrOTHOIO0 poauTeis (Aa):
- 50 % nereit c npuzHakoM (Aa);
- 50 % 3m0opoBbIX AeTeii (aa).
2. AymocomHo-peyeccugnoe Hac1e008aHUe.
O6a poxuressi HocuTe M (Aa):
- 25 % nereil ¢ npu3HakoM (aa);
- 50 % Hocurteneii (Aa);
+ 25 % 3nopoBbIx gereit (AA).
3. Cuyennennoe c X-xpomocomoit peyeccuenoe Haciedosanue.
Y marepu-Hocureabnunbl (XHXh) u 3moposoro orua (XHY):
- cbHOBBS: 50 % 6onbHbIX (XhY), 50 % 3m0poBeix (XHY);
- gpouepu: 50 % wocutensuuil (XHXh), 50 % 3moposbix (XHXH).

3ATAYA 1
Ha puc. 1.2 mpuBeneHa cemeiliHas MCTOpPHS HACIEIOBAHMs KOXKHOM aHOMAaJIMM y 4YEJIOBEKA.
Onpenenvre NpaBUIbHBIA MEXaHNW3M HACJIEJOBAHUS 3TOrO IPU3HAKa:

1) cuermieHHsli ¢ X-XpOMOCOMOI JIOMHHAHTHBII;

2) CUEIUIEHHBIH ¢ X-XPOMOCOMO# PelieCCHBHBIN;

3) ayTOCOMHO-IOMHHAHTHBIIA;

4) ayTOCOMHO-PEIECCHUBHBIIA;

5) cuemieHHbIH ¢ Y-XpOMOCOMOHA.

e
=

Puec. I1.2




3AJTAYA 2
[TonupakTinus (Hamu4ue JUIIHUX MajbleB Ha pyKax MM HOrax) Hacjenyercs MO ayTOCOMHO-

noMuHaHTHoOMYy tuny. Ha mnpuseneHHoil Ha puc. I1.3 pomocioBHOl OTpake€HO, KaK 3TOT IPHU3HAK
IIEPEJACTCS YePE3 YEThIPE IIOKOJICHUS CEMBH.

1.

2.

1)
2)

3)
4)

5)

B nepBoM MOKOJIEHUU: OAMH U3 POAUTEIEN MMEET MONUJAKTUINIO (FE€TEPO3UTOTEH), BTOPOMl —
310pOB (TOMO3HUTOTEH).

Bo Bropom mnokoieHHH: Yy Mapsl Tpoe€ JETeH, U3 KOTOPbIX OIUH 3J0pOB, a JBOE HMEIOT
MOJINJAKTHIINIO.

B TperbeM MOKOJIEHUM: OAMH W3 JIETEH C MOJUAAKTWIMEH BCTyMaeT B Opak c 4eloBeKoM 0e3
IIpU3HAKa. Y HUX JBa peOeHKa.

3aoanusn:

OIIPEEIUTE TEHOTHUIIBI BCEX YWICHOB CEMbH, YKa3aHHBIX B POJIOCIIOBHOM;

paccuuTaiiTe BEpOITHOCTD TOTO, UTO B TPETHEM ITOKOJIEHHHU:

peOeHOK yHaceayeT MOIUAAKTUIMIO;

pebeHOK OyIeT 3I0POBBIM;

IIOCTPOUTE POAOCIOBHYIO, 0TOOPAXKAIOIIYIO HACIE0OBAaHUE MTOJUAAKTUINN B 3TOU CEMbE;
00BACHUTE, TIOYEMY NPU3HAK MOXKET IepeaaBaThCsl Yyepe3 HECKOJIBbKO IMOKOJICHHH, HO HE BCeraa
IIPOSIBIISIETCS Y BCEX ITOTOMKOB;

c/enaiiTe BbIBOA O 3HAUEHUU aHAJIN3a ayTOCOMHO-JIOMMHAHTHBIX NPU3HAKOB Ui IUIAHUPOBAHUS

» . 6ﬁ
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Puc. T1.3

3AJIAUA 3
I/ICCJ'ICI[OBB.HI/I}I IIoKaszajimu, 4TO B pO,Z[OCJ'IOBHOfI CCMBbH TIPUCYTCTBYCT OHpC,I[CHCHHBIﬁ )Ie(I)CKT

3penus (puc. 11.4).

1)

2)
3)
4)
5)

3aoanusn:

YKOKUTE, KaKMe W3 CIEAYIOIIMX MEXaHW3MOB HACIEHOBAaHUS BO3MOXHBI: ayTOCOMHO-
JIOMUHAHTHBIA, ayTOCOMHO-PEIIECCUBHBINA, CIEIUIEHHBIH ¢ X-XpOMOCOMOH (ZOMUHAHTHBIN),
CIEIUICHHBIN ¢ X-XpOMOCOMOM (PEIIeCCUBHBIN), CIIETUICHHBIN C Y-XPOMOCOMOIA;

yKa)kKuTe Haubosiee BepOsSTHBIN MEXaHU3M HaCJIeI0BaHUS;

YK@)KUTE TEHOTHUII KEHITUHBI A;

yKa)KUTE TEHOTHI MY>KUHHBI B;

paccunTaiTe BEpOsITHOCTB TOTO, 4TO peOeHOK oT Opaka C yHaciemyeT 3ToT neeKT 3peHusl.
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3ATAYA 4

HacnenoBanue omnpenesneHHOro TUIIa pOCTa BOJOC Ha JIMIE B CEMbE IPEICTABICHO Ha
pomocioBHoi (puc. I1.5).

3aoanus:

1) ompenenuTe MEXaHU3M HACJICOBAHHUS:

*  ayTOCOMHO-IOMHUHAHTHBIH;

* AyTOCOMHO-PELIECCUBHBIN;

* CLEIUICHHBIN C Y-XpOMOCOMOM;

* CIEIUICHHBIN ¢ X-XpOMOCOMOM (JIOMUHAHTHBIH );

* CLEIUIEHHBIN ¢ X-XpOMOCOMOH (pEeLieCCUBHBI);

2) ucnonb3ys OykBy F Ui TOMHHAHTHOTO ajuiens U f ajst periec~CHUBHOIO ajiesnisi, OnpeaeuTe
TeHOTHUIIBI ponuTeneil B Opake B;

3) yKakuTe, KakoBa BEPOSTHOCTb, 4TO B Opake C cieayroluii peOeHOK yHAC/IeayeT 3TOT MPU3HAK.

B O
oute

olenetm
‘MO OO

Puc. I1.5

3AIAYA 5

B cembe, 1€ 01MH U3 AETEH CTpagaeT yMCTBEHHOW OTCTalOCThIO, U3BECTHHI CIEAYIONINE (DAKTHI
(puc. I1.6):

® y Marepu ecTh Opar ¢ TaKuM ke 3a00IeBaHNEM, HO €€ POIUTENH 3I0POBHI;

® MYX H €T0 CEMbs TTOJIHOCTHIO 37]0POBHI;

e TepBBI PEeOCHOK ATOHM Maphl - JEBOYKA, KOTOpas TaKKe MPOSBISET MPU3HAKA YMCTBEHHOM
OTCTaJIOCTH;

e ceifluac ceMbsl OXHAACT BTOPOrO0 pPEOCHKA M XOYET TOHATh BEPOATHOCTH HACJIEIOBAHMS
3a00eBaHus.

3aoanus:

1) ompenenute BEpOATHOCTH, YTO BTOPOM peOCHOK yHACIEAYET 3a00/IeBaHNE;



2) pacCMOTPHUTE CUTYAIMIO: €CJIU BTOPOH PEOCHOK OyleT MaJbuUKOM, KaKoBa BEPOSTHOCTb, YTO OH
OyIeT cTpaziaTh OT ATOTO 3a00JeBaHUs?

0O
LCVoYe

B?

Puc. I1.6

3ATAYA 6
[Ipoananu3upyiite poJOCIOBHYIO U ONpEAETUTE TUIl HACIeq0BaHUs MTpu3Haka (puc. I1.7).
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3AJIAYA 7*!
B cembe HaOmromaercs 3a0051eBaeMOCTh caxapHbIM auadbetoM. [Ipobana - jkeHmIuMHA, OOJIbHAsS

caxapHbiM quabetom. Ee Opart, cectpa u poauTenu 370poBbl. Y oTHa npodanjga Obl1 Opat, cTpagaBIInit
caxapHbIM 1abeToM, U JBe 310poBble cecTpbl. OHA U3 cecTep UMella TPOUX 310POBBIX AeTel, Apyras -
OZIHOTO 3JI0POBOTO ChIHA. PonuTenu oTma ObLIM 370pOBBI, HO ero 06alymika MO MaTepUHCKOM JIMHUU
Oosiena caxapHbIM 1uadbetoM. Marb nnpobanjia, ee poauTenu U Opar marepu 310poBbl. bpar Marepu umeer
JBYX 3JI0POBBIX JIETEH.

1)

2)

3)

3aoanusa:

COCTaBBbTE POAOCIOBHYIO 3TOH CEeMbH, O0O3HAYMB OOJBHBIX CaXapHBIM JMA0ETOM UYEPHBIMHU
CHUMBOJIaMH, a 3JJOPOBBIX — OeNbIMU. YKaKUTE NpoOaH/a;

ompefenuTe HauOolee BEPOATHBIM THIT HACIEAOBaHUs caxapHOro auabera B JaHHOW CeMbe
(ayTOCOMHO-IOMUHAHTHBIN, ayTOCOMHO- PEIECCUBHBIA, X-CIEIJICHHBIA JOMUHAHTHBIA WM X-
CIICTUICHHBIN perieccuBHBIN). OO0CHYHTE CBOM BHIOOP, OMUPASCh HA JAHHBIE POJIO CIIOBHOM;
paccuuTaiiTe BEpOsTHOCTb POXKICHHS OONBHOr0 pedeHKa y mpobaHia, eciau OHa BBIMJET 3aMyK 3a
3IOPOBOTO MYKYMHY, HE HMEIOIIEr0 CEMEHHOW HCTOpHHM caxapHoro mamadera, HUCXOAsS U3
OTIpe/IeICHHOTO BaMU THIIA HACJIEJOBAHMUSL.

3ATAYA 8*
O cembe, B KOTOpOWl BCTpedaeTcss reMopuiaus (CHEIUICHHOE ¢ X-XPOMOCOMOH pEIeCCUBHOE

3360J’ICBaHI/Ie), HU3BCCTHLI CJICAYIOIIUC NAaHHBIC!

1)
2)
3)

4)

1)

2)

po0aH/I: KEHIIMHA, 310pOBa, HO ee Opar 60oseH reModuueii;

poauTenu mpodaHa: OTel] 310pOB, MaTh 37I0POBA, HO SIBIISICTCS HOCHTEIEM T'eHa reMO(UITHH;
0alymika v IeayIiKa mpodaH/a 1mo OTIIOBCKOHM JIMHUU: 00a 37I0OPOBBI;

6alymika U JeAymika npoOaHia MO MaTepUHCKOM NuHUM: 0alymika 310poBa, Aedylika OoyieH
reMouimneil;

s mpobana (Opar Marepu): 370pOB;

IBE TETH TpoOaHma (CecTphl OTIA): 00€ 3A0POBHI, OHA 3aMYy)KEM 3a 3JI0POBBIM MYKYHMHOH W
MMEET JIBYX 37I0POBBIX CHIHOBEH M OJIHY 3/I0POBYIO JI0Ub, IPyTasi HE 3aMYKEM.

3aoanusn:

COCTaBbTE POJIOCIIOBHYIO, HCIIOJIB3Ysl OOIICIPUHSATHIC 0003HAYCHUS;

Ha OCHOBE POJIOCIIOBHOM OOBSICHHUTE, KaK TIepeacTcsi TeH reMO( NN B ITOH CEMbE;

OTpeleTUTe TEeHOTHUIIBI BCEX WIEHOB CEMbH, HACKOIBKO 53TO BO3MOXKHO, Ha OCHOBE
MIPEJICTABICHHBIX JTAaHHBIX;

paccuuTaiiTe BEpOSTHOCTh POXKIACHHS OOJIbHOTO pedeHka y mpobaHa, eciau OHa BBIHICT 3aMyXK 3a
3I0POBOTO MYXXYHHY.

3ATAYA 9*
[TocTpoiiTe pogOCIOBHYIO CEMbH, B KOTOPOIl HaOM0AaeTCs HACIEeI0OBaHHUE MTPaBO- U JIEBOPYKOCTH.
JlaHHBIE O CEMbeE:
I mokonenwue: 6abyiika MO MaTepUHCKON JIMHUU - JIEBOPYKas; ASAYIIKa IO MAaTEPUHCKON JINHUU -
MpaBOpPyKUii; 6adylika MO OTIOBCKOW JMHHUHM - MpaBOpyKas; IEAyIIKa MO OTIIOBCKOW JIMHUU -
[IPaBOPYKHU;
II mokonenue: Mate IpobaHa - IpaBOpyKas; OTeI] MpodaHAa - MPABOPYKU; y MaTepu MpodaHaa
€CTb JIEBOPYKas CECTPA;
III moxonenue: mpobaH. - MPaBOPYKHUH; y MpoOaH a eCTh JICBOPYKHUI OpaT M mpaBopyKas cecTpa.
3aoanusa:
MTOCTPOMTE POJAOCIOBHYIO CEMbH, UCTIONB3YS CTaHIAPTHBIE 0003HAUCHUS: KBAAPATHI I MY>KIHH,
Kpyru a7s skeHiH. O003HaubTe MPABOPYKUX U JIEBOPYKUX WICHOB CEMbH. YKKUTE MpoOaH/a;
OTIPENIETNTEe TEHOTHUIIBI, HACKOJIBKO 5TO BO3MOXKHO, IJIi BCEX WIEHOB CEMbH, YYHTHIBAs, YTO
MPaBOPYKOCTh HE BCET/Ia OIpenessieTcsi onHUM TeHOM. OOOCHYITE CBOM TIPEINOIOKECHHS,

1 .
*S3agayn MOBBILIEHHOH CIOXHOCTH



3) paccumraiiTe BEpOSTHOCTh POXKICHUS JICBOPYKOro peOeHKa y mpoOaHIa, €CliM €ro cymnpyra
IpaBOpyKasi, a e€e OTel ObUI JICBOPYKUM, a Marh - MPABOPYKOW. YUTUTE, YTO 3TO YIPOLICHHAS
MOJIETTb M HACJIeZI0BAaHHE MTPABOPYKOCTH B PEATHLHOCTH CIIOXKHEE.

3AJTAYA 10*

[TocTpoiite poOCIOBHYIO CEMBbH, B KOTOpoi HaOmonaercs permi-keronypus (PKY).

JlaHHbBIE O CeMbe:

- | mokonenue: Oadymika MO MaTEPUHCKON JIMHUM 37I0POBa, HO sBIsieTcsl HocuteiaeMm reHa OKY;
JeylIKa M0 MaTepUHCKON JTMHUK 370pOB; 0a0yIliKka MO OTIOBCKOW JIMHUU 310pOBa; JEHYIIKA IO
OTIIOBCKOM JIMHUY 3/I0POB;

- I mokonenue: marh mpobOaHja 310poBa, HO sBiseTcss HocutesneM reHa ®KYVY; oren npobanna
3I0pOB; Y Matepu npobana ectb Opar, boapHON DKV

- 1II mokonenwue: nmpobaH 310pOB; y podanaa ecth Opat, 6onsHOi DKY, 1 310poBas cecrpa.
3aoanusa:

1) mocrtpoiiTe poJOCIOBHYIO 3TOW CEMbH, UCIIOJIB3Ysl CTaHAApTHBIC 0003HAUYCHHS U 0003HAYCHUEC
HOcHUTeNeH. YKaxuTe npodaHa;

2) OIpeaeuTe TeHOTHITbI, HACKOJILKO 3TO BO3MOXKHO, Ui BCeX WieHOB ceMbu. OOOCHYMTE CBOU
BbIBOJIBI. Mcmonb3yiiTe 0003HaueHe aieneil: 4 - JTOMUHAHTHBIN ajuiellb (3J0POBBIi); @ - peleCCHUBHBIN
amens (OKY);

3) paccuuTaiite BepoATHOCTh poxacHus pederka ¢ KV y nmpobana, eciu ero cymnpyra 310poBa,
HO ee Opart 6onen OKY;

4) obcynuTe BEpOSATHOCTh TOTO, YTO CYIpyra npobana sBiseTcst Hocutenem rena PKY;

5) oObsicHUTE, MMOYEMY Ba)KHO 3HATh CEMEHHYIO MCTOPHIO NPU IJIAHUPOBAHHH CEMbH, OCOOCHHO
€CIIi B POJIy €CTh CIy4ad HACIIEJICTBEHHBIX 3a00JICBaHUH.

KoHnTpoJibHbIE BOIPOCHI:

1. Kakoe 3HaueHUE B OMOJIOTMH HMEET TeHEATOTMUSCKIIA METO?

2. K kakoli rpymie OTHOCHUTCS TeHEeaTOTHYeCKH MeTo1?

3. Kakwue eme MeTo 16l MOYKHO IPUMEHUTH ITPH ONIPEICIICHUU POJICTBA?
4. CKOJIBKO MOKOJIGHUI BBl OTOOpA3WiIH B CBOEH POIOCIOBHON?

KonTpoaupyemsbie komnerennun: OK 01, OK 02, OK 04

IIpakTHyeckoe 3ansaTHE Ne§
CpaBHeHnne BH/10B 10 MOP(0JIOTHYECKOMY KPUTEPHIO

Heab: u3yuynThb M CpPaBHUTH MOpP(OIOTHYECKHE TPHU3HAKK DPACTEHUH [UIS BBISBICHUS UX
MIPUHA/IJIEKHOCTH K OIPE/IETICHHOMY BUTY.
Bonpoch! 1J1s1 10NMyCKa K NPAKTHYECKOMY 3aHATHIO!
Yro Takoe BUJ B OMOJIOTHUH?
Kakue kpurepun UCTIONB3YIOTCS AJIs ONpesieNeHust Bua?
UYro Takoe Mop¢osornyeckuil Kputepui Buga?
Kakue ocHoBHBIE MOp(osIOrnUyecKkre NpU3HAKU PACTCHUI Bbl 3HaeTe?
[Touemy Ba)KHO CpaBHUBATh PACTEHUS OJTHOTO POZA MPH U3YYEHUU BUIOBBIX Pa3IUyuil?

oM E

IIpoBeneHne OnbITOB:

OO0opynoBanue 1 nocyna Marepuaiibl ¥ peaKTUBbI
Jyna I'epbapHbie 00pa3ibl WM KMBBIE 3K3EMIULSIPhI TPEX BHUJIOB pPACTEHHI,
IIPUHAJICKAUX K OJHOMY POAY




Anroput™ npoBeneHuUs Bompocs! u 3aganus
paboTsl

ITpu IIOMOII U mynsl | 1. BeraBuTe 4epThl pa3IuuUa MeXIY PACTeHUAMU IO pPARY IPU3HA-
paccMOTpuUTe  BBIJAHHEIE | KOB U 3allOJIHUTe Tabaumy 1.

00pa3npl pacTeHUH pasHbIX | 2. 3apucyiiTe Hamnbojee XapaKTepHble OTIWYUTENIbHBIE IIPU3HAKU
BUJJOB OJJHOTO POZa KaXXJ0TO BUZA.

3. ChemaiiTe BBIBOT,

Tabiuua 1. CpaBHUTeJIbHASI XapAKTEPUCTHKA MOP(OIOrHYeCKuX
IIPU3HAKOB M3Y4aEeMbIX PACTCHUN
IIpu3nak cpaBHEHUs Pon
Bun 1 Bun 2 Bun 3

. dDOpMa JHUCTa UJIN JIMCTOYKOB B CJIO0XKHOM JIUCTC

. Popma kpas nucta

. OIylIeHHOCTb JIUCThEB U CTEOJII

. THII )XUIKOBaHUS JTHUCTHEB

. Pasmep mBeTka

. Okpacka 11BeTOB B COI[BETHH

. Pasmep conperus

R[N |V |W N~

. ®opma cTebns

KoHnTpoJbHbIE BOIPOCHI:
1. Kakue mopdomornueckne NMpU3HAKK OKa3aJMCh HambOojiee MH(POPMATHBHBIMH IS Pa3INUCHUS
BUIOB?
bbun 1 npu3Haku, 1o KOTOPHIM BCE TPHU BUAA OKa3aauch cxoxumu? [louemy?
3. MOXHO 1M Ha OCHOBAaHUM TOJIBKO MOP(OIOIHYECKHX MPHU3HAKOB C YBEPEHHOCTHIO YTBEP)KIaTh,
YTO U3yYEHHbIEC PACTEHUS IPUHAJIEKAT K pa3HbIM BUAaM?
4. Kakue 10MOJHUTEIbHBIE METObl UCCIEIOBAHNS MOIIN ObI IIOMOYb B 00JIe€ TOUHOM OIpeeIICHUH
BUJIOBOW MPUHAIEKHOCTH?
Kak mnosiydyeHHble pe3yabTaTbl MOTYT OBbITh HCIIOJIB30BAHBI B MPAKTUYECKOW AEATEIbHOCTH
(HarpuMmep, B CEJIbCKOM XO3SICTBE MIIM OXpaHe MPUPOJIbI)?

N

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04

IIpakTnyeckoe 3ansaTue Ne9
(Ha BHIOOP npenofaBarteJis)
«BpeMsi 1 myTH paccesieHHs YeJT0BEKA M0 MJIAHETe»
i «IIpucnocod/ieHHOCTh Ye10BeKa K Pa3HbIM YCJI0BMAM cpefbl. Bausnue reorpaguyeckoii
cpeabl HA MOP(OJIOTHIO U (PU3HOJIOTHIO YEJI0BEKA)

esb: npoaHanu3upoBaTh HAyYHYIO HH(POPMAIIUIO O BPEMEHH U MYTAX PacCeIeHUs YeI0BeKa 10 IIIaHeTe,
€ro TMPHUCIOCOOJIEHHOCTH K pa3HbIM YCIOBUSIM CpEIbl U BIUSHUU Teorpapuyeckodl cpeasl Ha
MOpP(OJIOTHIO U (PU3NOJIOTHIO YEIIOBEKA.

Xoa 3aHATHA:
Ymo nyscno coenamo 00 3aHAmMuUA:
1. Pasgenutecs Ha rpymnmbl. Kaxnmas rpynna noipkHa coctosTh M3 3-4 uven. Kaxmoil rpymme
MIPeTo/aBaTelb Ha3HAYAET OJHY U3 MPEIJIOKEHHBIX TeM (BCEro 5 TeM).



2. TIpocmoTpute BuaeoMaTepual, 3aKperieHHbI 3a Bamieil Tpynmoii. Bumeo? comepkar 0CHOBHYIO

nH(pOpMaIMIO 10 TeMe, Ha OCHOBAHMM KOTOPOW HYXKHO MOATOTOBHUTH JOKJAA U MPE3EHTALUIO.
YOenurech, 4TO BCE YIACTHUKH TPYIIIIBI TOCMOTPEIH BUJEO M COCTABWIIM KPAaTKUI KOHCIICKT JIJIst
COBMECTHOH paboThI.

[TogroroBere mpe3eHTanuioo U aokaaa. lIpeseHTanus QOJKHA MTOMOYb BU3YalIbHO NPEACTABHUTH
OCHOBHBIE TE3UChl Balllero BbICTYIJIEHUS. Jlokimaa ndokeH ObITh YETKUM U JIOTUYHO
CTPYKTYPHUPOBAHHBIM, PACCUUTAHHBIM HA 5-7 MUH.

Tpeoosanusa k npezenmayuu:

1.
2.

O0BeM: 5-8 ciainos.
CTpyKTypa Ipe3eHTalHH:

*TUTYJIBHBIA CIIali]]; Ha3BaHWE TEMbI, HOMEP TPYIIIbI, (aMUINH YYACTHUKOB;
-KJIFoueBasi MTHPOPMAIMs: UCIOJIb3YHTE 3arolOBKU U KpaTKHe IyHKTBI JUI KaXJ0To acleKkTa Ballen

TEMEL,

*WILTFOCTPALMK: N300paykeHMsI, CXEMbl, KAPThI MM TAOJIHULIbI JIs1 HAIVISTHOCTH;
*3aKJTIOYMTENIBHBIA CIIAl/l: OCHOBHBIE BBIBOABI M, €CIM MOXHO, WH(orpaduka, CyMMHUPYIOIIas

3.

nHpopmaIuio.
OdopmiieHne pe3eHTaINH:

“4UTAEMOCTh IIPUPTOB;

-OTCYTCTBHE NEPErPYKEHHOCTH CJIaliZIOB TEKCTOM;

-€/IMHas LIBETOBasl CXEMa;

-JIOTMY€ECKas CBA3b CIAN0B C JOKIJIAZ0M.
Tpebosanus Kk 0oknady:

1.
2.

[Ipoa0IKUTENBHOCTD BBICTYIUIEHUS: 5-7 MUH.
CrpykTypa J0KIajaa:
2.1 BBenenue: kparko npencTaBbTe TEMY U OOOCHYHTE €€ aKTyallbHOCTb.
2.2. OcHOBHasi 4YacTh: JIOTHYHO U3JOXKHUTE HMH(POpPMAIMIO, ONHUpasCh Ha BHUAECO U
BOIIPOCHI U3 33aHHUS.
2.3. 3aKIIo4eHue: MoIBeJICHIE UTOTOB U (HOPMYIHMPOBAHUE BHIBOIOB IO KEHCY.

Iloozomoeka K 6bICMYNJICHUIO:

1.
2.

3.

JIoKIIaquuK He JOJHKEH YUTATh TEKCT ¢ ucTa. Mcnomp3yiiTe Te3uchl, YT00bI TOBOPUTH CBOOOIHO.
KZDKI[BIIZ YICH T'pyninbl MOXKET BBICTYIIUTH C OTI[GJ'II;HOﬁ YaCTbIO OOKJIaaa WM NpEACTABUTL €TO
COBMECTHO.

TekcT nokiana A0KeH ObITh COITIACOBAH C MPE3EHTAIUEH.

Pekomem)auuu no paﬁome Ha 3anamuu.:

1.

2.

Bama rpynma nomkHa BBICTYNUTH IE€pe] OJHOTPYNITHUKAMH, HCIOIb3Ys IOATOTOBIIEHHYIO
[IPE3ECHTALIUIO.

Bo Bpemst BBICTYIIIICHUI IpYyTrUX TPYIII 3alMChIBATE KIIOUYEBYIO HHpOpMAIio B Tabmuie 1.
VYuacTByiiTe B 00cyxkaeHnn obiero Bompoca: «Kak coBpeMeHHbIe TEXHOJIOIMHU MOTYT HOBJIHSThH
Ha JlaJIbHENIIIee paccelleHNe YeloBedecTBa?»

Tab6muma 1. Tabnuia 11 3armoHe s Ha 3aHsITHH

Acnekr Pannune romuHUIBI Homo ergaster Homo sapiens

ITepuop cymecTBoBaHUS

OCHOBHEIE MecTa
oOuTanusa

Kinumatuueckue
yCJIOBUA

Anatomuueckue
0C00eHHOCTH

CoocobHOCTP K MHU-

B HPHI(TI/I'IECKOI/? pa60Te HCIIOJTB30BAaHbBI BHAEO/JI€KIIHH CraruciaBa B/IZ,ZZHMHPOBH‘IH JPOﬁEIIHé’BCKOFO - POCCHP?CI(OFO IiazeoaHTporojiora u

HOmy/AApH3aTOpa HAYKH, KAHAHAATa OHOJTOTHYeCKAX HAYK, JoLeHTa Kagespsr anrpornoxoruy MI'Y nmenn M.B. J/lomorocoBa.



rpanyaMm

OcHOBHBIE MapUIPYTHI
MHUIpaluH

Apanranuu K cpeze

SAJAHUA JJIA T'PYIII

3aoanue ona 1-it epynnot:
KaK YCJOBCK 3aCCJINJI BECh 36MH0171 map:
https://rutube.ru/video/33ca8aa9987232735858c0b44106ade4/?r=wd

MI/IFpaI_[I/II/I I[peBHeFO YCJIOBCKA.
https://rutube.ru/video/b62f1221b01c52¢115e1a61a68c9b787/?r=wd

B IMPE3CHTAlH OTPA3UTE!:

1)
2)
3)
4)

5)

XPOHOJIOTHIO0 OCHOBHBIX ATAllOB PacCEIEHUs Y€I0BEKa 110 IJIaHETE;
IV1aBHbIE (DaKTOPBI, CIIOCOOCTBOBABILNE MUIPALIUSAM IPEBHUX JIFOICH;

OCHOBHBIE MapIIPYTHl MUTpaluii U3 AQpukn (MOXKHO MPEICTaBUTh Ha KapTe);

CpaBHEHHME CKOPOCTH pacCeJCHMs pa3HbIX BHUJOB JIPEBHUX Jofel (Hanpumep, HOmo ergaster u
Homo sapiens);

O0bsSCHEHHE HCIOJIb30BAHUIO OTHS, CO3JAHMIO OZEXKJIbl M M3TOTOBJIECHUIO JOJOK B pacceIeHUu
JHOAEH.

3aoanue ona 2-it epynnol:
Kak 4yenoBek aganTupoBalicsi K pa3HbIM KIIMMAaTHYECKUM 30HAM:
https://rutube.ru/video/462323d95bchbbbf8abfb9021a951b974/?r=wd

1.

2.
3.

CocTaBbTe CHUCOK OCHOBHBIX KJIMMAaTUYECKUX 30H, K KOTOPBIM aJlaliTUPOBAJICS 4YEJIOBEK,
YHOOMSIHYTBIX B BHIEO.

Onumure GU3MONIOrHYECKHUE ATANTAUN YeTIOBeKa K )KapKOMY KIIUMATY.

[lepeuncnure OCHOBHBIE IPUCIIOCOOICHHSI YETOBEKA K XOJIOAHOMY KIIMMATY.

OObsicHUTE, KaK W3MEHEHUS B MUTAaHUHM I[OMOIJM YEJOBEKY aJalTUPOBAThCS K Pa3IMYHbIM
KJIIUMAaTUYECKUM YCIIOBUSIM.

[IpuBenuTe mpuMepbl KyIbTYpHBIX aganTanuii (HampuMmep, OJEXKIa, KHUIUIIE, TEXHOJIOTHH),
KOTOPBIE MO3BOJIMIIA YEJIOBEKY BBKUTh B OKCTPEMAJIbHBIX KIMMAaTUUECKUX YCIOBHUSX.

CpaBHUTE CKOPOCTh OHONOTMYECKUX U KYIBTYpHBIX aJanTaluii dYeloBeKa K HOBBIM
KJIIUMAaTUYECKUM YCITOBUSIM.

3aoanue ona 3-it cpynnol:
Kax MoHronounas! paccensces no A3zuun?
https://rutube.ru/video/06923ca3098346d13931ece0d5d8f43f/?r=wd

1.

2.
3.

o1

CocraBbTe XpOHOJOTHUECKYIO MOCIEA0BATEILHOCT OCHOBHBIX ATAllOB PACCEIEHUS] MOHTOJIOU]I0B
o Asum.

OnuiuTe OCHOBHBIE MAPIIPYThl MUTPAITUH MOHTOJIOU OB, YIIOMSIHYTHIE B BHJICO.

[Tepeuncnure kimroueBbie (AKTOPHI, KOTOPHIE CIOCOOCTBOBAIHM PACCENECHUIO MOHTOJIOHIOB IO
Azum.

OOBbscHUTE, KaK KIMMATHYECKUE U3MEHEHUS BIMSIN HA MUTPAIMU MOHTOJIOUIOB.

OnuiuTe OCHOBHBIC aaNTalldd MOHTOJIONUIOB K Pa3TUYHBIM KIMMAaTUYECKUM yCIOBUAM A3HH.
CpaBHHTE CKOPOCTb pacCelIeHUsi MOHTOJIOMAOB C JPYTMMH TpylnamMu JApPEeBHUX JIOAEH,
YIOMSIHYTBIMU B BHJICO.

3aoanue 0 4-u cpynnol:
OT KOTO l'[pOI/I3OI_HJ'II/I eBp0HCOI/II(LI M KaK OHH 3aI1OJIHAIN EBpa3I/IIO?
https://rutube.ru/video/7d3de7c1cb20c091282c303e8bc28af7/?r=wd

1. CocraBbTe XpOHOJIOIMYECKYIO MOCIEA0BATEILHOCTh OCHOBHBIX 3TAIlOB paccelieHus] eBPONEOUI0B IO
EBpazumu.
2. OnuimTe OCHOBHBIE MAPIIPYTHl MUTPALIUU €BPOIIEOUIOB, YIIOMSIHYTHIE B BUJIEO.


https://rutube.ru/video/33ca8aa9987232735858c0b44106ade4/?r=wd
https://rutube.ru/video/b62f1221b01c52c115e1a61a68c9b787/?r=wd
https://rutube.ru/video/462323d95bcbbbf8abfb9021a951b974/?r=wd
https://rutube.ru/video/06923ca3098346d13931ece0d5d8f43f/?r=wd
https://rutube.ru/video/7d3de7c1cb20c091282c303e8bc28af7/?r=wd

3. Ilepeuncnute KitoueBbie (HaKTOPBI, KOTOPbIE CIOCOOCTBOBAJIM PACCEICHUIO eBponeona0B o Eppasumn.
4. OObsicHUTE, KaK KIIMMaTHYeCKe U3MEHEHUS BIMSIIM HA MUTPALIMA €BPOIIEOUI0B.

5. Onummure OCHOBHBIE aJalITAl[MM €BPOINEOUIOB K Pa3IM4YHbIM KIMMAaTHYECKUM ycinoBuaM EBpazun.

6. CpaBHUTE OCOOCHHOCTH pacCeleHHs] EBPONEOUJOB C JPYIMMH TpyHIamMH JAPEBHUX JIIOACH,
YIIOMSIHYTBIMHU B BHJIEO.

3aoanue ona 5-u epynnot:

Kopennoe nacenenne Amepuku: kak oHM mnomnajiu Ha CeBepHbli U HOXKHBI KOHTMHEHTBI M OT KOTO
MIPOUCXOJAT?

https://rutube.ru/video/cf5667dd0ebf269a5f1a3196eba6b020/?r=wd

1. CocraBpTe XPOHOJIOTHYECKYIO TOCJEIOBAaTeIbHOCTh OCHOBHBIX JTarloB 3acejcHusi AMEpHKH,
YHOOMSIHYTBIX B BHIEO.

2. OnummuTe OCHOBHBIE MAPIIPYTHl MUTPAIIMH MIEPBBIX JIIOACH B AMEPHKY.

3. Ilepeunciure KiItO4YEBBIE  (AKTOPBI, KOTOPBHIE CIOCOOCTBOBAIM  3aCElICHUI0 aMEPUKAHCKHX
KOHTHHEHTOB.

4. OObsicHUTE, KaK U3MEHECHHUSI KJIMMara U reorpaduu BIUSIN Ha MUTPAIIAU JTIOICH B AMEPHKY.

5. OnumuTe OCHOBHBIE T€HETUYECKHUE JINHUKM KOPEHHOTO HACENIEHUsI AMEPHUKHU U UX MPOUCXOXKICHUE.

6. CpaBHUTE TEOPHUH O KOJIUYECTBE MUTPAIIIOHHBIX BOJH B AMEPUKY, YIIOMSHYThIE B BUJIEO.

Bonpoc 1151 06cy k1eHUs B KOHIIE 3aHATHS
Kak coBpeMeHHbIE TEXHOJIOTMH MOT'YT IOBJIUATH Ha JlajbHEHIIee pacceleHne yeoBeuecTna’?

Kontponupyembie komnerennun: OK 01, OK 02, OK 04

[pakTnyeckoe 3ansitue NelQ
IHoac4éT NJIOTHOCTH MONYJIALUHI PA3HBIX BUIOB PACTEHUH

Ieab: 03HaKOMIICHUE C MPOCTCHITUMHU METOJIAMH ITOJICYETA TUIOTHOCTH MMOMYJISIIMA HAa OCHOBE 3HAHHH O
MOMYJISIIIMY ¥ KPUTEPUSIX BUJIA.

Marepuau u o0opyroBaHue: KBaapar (nepeBsinHas pamka pazmepom 100x100 cMm), pyneTka uim apyrou
WHCTPYMEHT ISl ONIPEIEIICHHUS TIOUIA/IH.

OnuH KBaJpar - 3TO BCEro JIMIIL HaOOp Moiieil, Ha KOTOPBIX MOCAKEH OINpe/eNeHHbIH Habop
pactenuii. Ilpu wucronb30BaHMM MeTOJa KBaJpaToB OYEHb BaKEH y4yeT KBajpara B 3TOM IIpoliecce
u3Mepenus. Kaxaelii U3 kBagparoB oOnajaer ompeaenaeHHOR ¢opmoit n pazmepoM. C TOUKH 3peHUs
9KOJIOTUM METOJ| KBaJparoB sBJsAETCS Haubojiee MPUMEHUMbBIM U MOAXOASIINM ISl U3MEPEHUS TOYHOU
BEJIMYMHBI MTOMYISAUH JTF0O0T0 pacTeHusl.

[TonynsunoHHasl MJIOTHOCTh XapaKTepU3YeT 3aloJIHEHHWE OCOOSIMM pPAcTeHHM MOMYNISLHOHHOTO
nois. [IMOTHOCTH MOMYNSLMHM BBIPAXKAETCS KOJIMYECTBOM OcCoOeld wuiM Ouomaccod Ha eAMHHLE
TIPOCTPAHCTBA, HAPUMED, KOMMYECTBO JEPEBhEB Ha 1 ra MM KOJTMIECTBO BOAOPOCeH MIaHKToHa B 1 M°,

JIs TPaBSAHUCTHIX PACTEHH OOBIYHO MCTIONB3YIOT PA3MEPHOCTD IIT. /M2,

[TonynsAMOHHYIO IMJIOTHOCTh B HAJ3€MHBIX (DUTOLIEHO3aX Yallle BCEro ONPEAENsiOT METOI0M
npoOHbIX Mmiomanok. i1 gepeBbeB pa3mep OTIAENbHOW NMPOOHOMN MJIOMIAJKU JIOJDKEH COCTaBIATh HE
meHee 400 M2, 171 oficUeTa KyCTapHUKOB HCTION3YIOT TIomanku B 100 M2, [1s TPaBSHUCTHIX PACTEHHIA
B 3aBUCHMOCTH OT pa3Mepa 0cobeii MIoNaaKy JOMKHE HMeTh pasMepsl ot 10 M2 110 0,1 M2,
[TonynsAunOHHYIO MIIOTHOCTH BHIYUCISIOT IO hopmyre:

D = N/P,
rae D - nonyisiiuoHHas MiI0THOCTb;
N - grcao ocobei;
P - mmomane.
Xo1 3aHATHA:


https://rutube.ru/video/cf5667dd0ebf269a5f1a3196eba6b020/?r=wd

1) MeToax mOJTHOTO ydeTa oco0eil MOMyJsiuu (IPUMEHSETCS JJIS TOJACYECTa KPYIMHBIX U XOPOIIO
3aMETHBIX OOBEKTOB).

1. Beibepute nBa BHIa AEPEBHEB, PACTYIIMX HA y4acTKe BONMM3M MIKOJIBL. [logcunTaiiTe 4yuciio aepeBbeB
Ka)X0T0 BUJIA.

2. Beruucnure mioniaab y4acTka.

Bunel nepeBnes KonunuectBo nepeBbeB Ilomane yyactka

3. IlopcunTaiTe INIOTHOCTD AJIS KAXKI0T0 BU/IA JEPEBHEB.

D1=N/P

D2=N/P

2) MeTton npoOHBIX IIOIIA/IO0K.

1. Beibepute nponsBoibHO 2 momaaku (1M X 1M) B pa3HbIX 4acTaX y4acTKa.

2. OnpenenuTe BUJOBOM COCTaB TPaBIHUCTBIX pacTeHui. IlogcunTaiite unciao pacTeHU OJHOrO BUJA Ha
IIOLIAIKE.

3. IloxmcuuraiiTe IUIOTHOCTh PAacTEHMH OJHOIO BHJAAa Ha Kaxaod Iulomanake. CpaBHUTE IUIOTHOCTh
pacTeHH Ka)10ro BU/Ja HA Pa3HBIX Y4aCTKaX U COOTHECHUTE PE3y/bTaThl C YCIOBUAMU OOUTAHUS.

4. Cpenaiite BBIBOA.

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04, OK 07

IpakTuyeckoe 3ansaTue Nell
OT1xo0abl MPOU3BOACTBA

Hean: u3yunts DenepanbHblii KIaCCU(MUKAIIMOHHBIA KaTajJor OTXOI0B, HAYYUTHCSA OIPEACIIATH
KOJl OTXOJ/la, €r0 MEepapXUYECKyI0 MO3HIIMI0, KIacC OMACHOCTH, arperaTHOe COCTOSHUE U (PHU3HUECKYIO

dopmy.

TeopeTnueckasi 4acTh

®enepanbHbIi KIacCU(PHUKAIIMOHHBIM KaTajaor OTXOJOB - 3TO CIIMCOK OTXOJOB, COAEpXalluil B
cebe KiIacCH(UIMPOBAHHYI0 M CTPYKTYpPUPOBAaHHYIO HHQOpMAIMIO TIO0 BHUJAM HAWMEHOBAaHUS U
OIpeJieNIeHs] Kjacca OMAacHOCTU JUIs JI'oOOro Buia mycopa. IIpon3BOACTBEHHbIE M MOTPEOUTEIbCKHE
OTXOJIBI - ATO Cepbe3Hast IKOJIOTUYeCcKas mpobdiaema Jist 001IecTBa.

OTxo0zbI - BelllecTBa Pa3HOro MPOUCXOKICHUsS, 00pa3oBaBIIMECs B pe3ylbTaTe MPOU3BOJACTBA MU
JIPYroM AEeSTENbHOCTH YEJIOBEKA:

- TOBapbl WU U3JIEJINs, YTPATUBILNE CBOM CBOMCTBA;

- IIPULLIENIINE B HETOJHOE COCTOSHUE;

- YIIaKOBOYHBIE MaTepUasbl.

Jliia obecrnieueHus: 6€30MaCHOCTH OKPYKaroIlel cpeabl HE0OX0IMMO BECTH OpraHU30BaHHbBIN yueT
BCEX OCTATKOB JIEATEILHOCTH KaK 4eJIOBeKa, Tak U mpousBozcTea. C 3Toi nensto 661 pazpadoran PKKO,
KOTOPBIM periaMeHTUpyeT paboTy MpeAnpusTUil B 00JacTU CHUCAHUS MaTepHalioB, YTPATUBIIMX CBOIO
(GYHKIMOHAIBHOCTD, MPUILEAIINX B HENPUTOAHOCTb, TpeOyromux 3amMeHbl. OJJHAKO OCHOBHAsI 1I€b €ro
co3laHusl - oOecrieueHue 0€30MaCHOCTH YTHIIM3AIMM OTXOAOB, MX IEPEBO30K; CO3JaHHE YCIOBHUI He
HapyLIAOMUX SKOJOrMYECKUX MPUHIIUIIOB COXPAHEHUS YUCTOTHI IPUPOJIBL.

B knaccudukanuum oroOpakaercs:

- TPOMCXOXKACHUE OTXOJO0B, BCETO MATh BHUJOB (PKUBOTHOTO, PACTUTEIHHOIO, MHHEPAJIBHOTO,
XUMHUYECKOT0, KOMMYHaJIbHO-OBITOBOTO);

- arperarHoe COCTOSIHME BEIECTBa, a Takxke ¢usndeckas ¢opma (OIOKH, CTPYKKa, TOIIIMBHBIE
KHUJKOCTH);

- 00pa3oBaHUEe CHIPbS, XHMHUUECKUH COCTaB, TEXHOJIOTHH MOTYyYECHHUS;

- mocneaHue MUGpsl 0003HAYAIOT IKOJIOTHUECKYIO OMMACHOCTbD.

denepanbHbIi K1accUpUKAIIMOHHBIN KaTajaor oTxo/0B yTBepxkaeH [Ipukasom Pocrpupoananzopa




ot 22.05.2017 Ne 242 (pen. ot 16.05.2022).

Kon xaxnoro Busa 0Txon0B uMeeT 11-3HauHyt0 CTPYKTYpY.

[TepBBie BOCEMb 3HAKOB KOJA MCIOIB3YIOTCS JIJIsl KOAMPOBAHUS MPOUCXOKICHUS BUAA OTXOJO0B U
HX COCTaBa.

JleBATBIA M JECATHIA 3HAKH KOAA WCIOJNB3YIOTCS JII KOAMPOBAHHS arperarHoro COCTOSIHHS U
¢dbusuveckoit popmel Buaa otxonos (IIpuioxenne).

OpuHHAAIATHINA 3HAK KOJA - JUIS KOAMPOBAHMS Kjlacca OMACHOCTH BHJA OTXOJOB B 3aBUCHMOCTH
OT CTETICHH HETaTUBHOTO BO3/ICUCTBHS HA OKPYKAIOUTYIO CPETY.

B 11-m 3nake kona nudpa 0 ucnoyib3yercs Jijisi OJIOKOB, TUIIOB, IOATHIIOB, TPYIII U ITOATPYIIIL; JIJIs
BHJIOB OTXOJOB 3Havamas 1udpa odo3HavaeT: 1 - I kmacc omacHoctH; 2 - II kimacc omacHocTH; 3 —
1l ximace omacuoctw; 4 - IV xitacc omacHoctH; 5 - V KIIacc OIacHOCTH.

denepanbHbIil KIAaCCH(PUKAIIMOHHBIA KaTaJIor OTXOMIOB, MMEET IATh YPOBHEW Kilaccu(ukaiuu,
PaCTOI0KEHHBIX IO HEPAPXUICCKOMY IPUHIIUITY: OJIOKH, TUIIBI, TOATHIIBI, TPYIIITHI, IIOATPYIIIHL.

BreiciuM  ypoBHeM KiIacCU(pUKALUKM  SBJISIOTCS  OJOKH, CGHOPMHUPOBAHHBIE 10 IPHU3HAKY
MIPOUCXOXKICHHSI OTXOJI0B, OHH 0003HAYEHBI CIEAYIONMME [u(pamMu:

10000000000 biok 1. OTX0/1bI CETBbCKOTO, JIECHOTO X03SIMCTBA, phIOOBOICTBA M PHIOOIOBCTRA.

20000000000 Biiok 2. OTx01b! JOOBIYHN ITOJE3HBIX UCKOITAEMBIX.

30000000000 biok 3. OTx0mb1 00padaThIBAIOIUX MPOU3BOCTB.

40000000000 bimok 4. Otxoasl MOTPeOJICHUS IPOU3BOACTBCHHBIC M HEIPOM3BOJICTBCHHBIC,
Marepuaibl, U3CIHUs, YTPATUBIINE MMOTPEOUTEIIBCKAE CBOMCTBA, HE BOIICAIINE B
Oomokn 1 —3,6-9.

6 00 000 00 00 O bnok 6. OTxoap1 oOecrieueHus AEeKTPOIHEPTUeH, ra30M U MapoM.

70000000000 brok 7. OTxompl ipu BOIOCHAOKEHHUH, BOJIOOTBEICHUH, JICATEIHHOCTH IO cOODY,
00paboTKe, YTUIM3AIHH, 00€3BPEKUBAHUIO, PA3MEIICHUIO OTXOIOB.

80000000000 brnok 8. OTXoap! CTPOUTENHCTBA U PEMOHTA.

90000000000 biiok 9. OTxoap! Ipu BBIOJIHEHUW TTPOYUX BUJOB JACATEILHOCTH, HE BOLIEIIINE B
ook 1 — 3,6 —8.

[Tponymennsie UGPHI OCTaBIEHBI I 0003HAYECHUSI PE3EPBHBIX OJIIOKOB B MPHUHSATON CHUCTEME
KOJTUPOBAHUSI.

B OCHOBY BbIIENEHHUS pa3IMYHBIX THIIOB BHYTPU OJIOKOB IIOJIOKEHBI PA3JIMYHbBIC TPU3HAKU:
MIPOUCXOXKJICHUE MCXOJHOTO CBIPbs, IPOM3BOACTBEHHAs (TEXHOJIIOTHYECKas) MPUHAJICKHOCTh MO3ULIUH,
XUMHAYECKHI COCTaB M XUMUYECKHE CBOWCTBA, arperaTHOE COCTOSTHHE U IPYTHe CBOWCTBA.

Hepapxudeckuil mepexoj; OT TUIIOB K MOATPYIIIaM COOTBETCTBYET IEpexody OT Oosiee o0Iero k
0oJiee KOHKPETHOMY | 00Jiee MOAPOOHOMY OIMHUCAHUIO XapaKTEPUCTUK U CBOMCTB JAHHOTO OTXO/Ia.

[IpuHsATEIE TpaBMiIa MO3BOJIMJIM BBECTH CUCTEMY LHU(POBOTO KOAMPOBAHUS OTXOAOB C LEINBIO
dbopmanuzauu ux o003HAYCHHM W ynoOcTBa cOopa, 0O0pabOTKM M Tepenayr WHQPOpPMAIUU O JIFOOBIX
BUJIaX OTXOIOB.

B Takoit cucteme 60k 0003HA4YaETCs KOIOM C OMHOW MEpBOW 3Hauamied nudpoit (Hampumep,
1 00 000 00 00 0), Tum, coorBercTBeHHO, ¢ nBYMs (Hampumep, 1 10 000 00 00 0), moarum — ¢ Tpems
(manmpumep, 1 11 000 00 00 0), rpymma — ¢ 4yerbippMs (Hampumep, 1 11 100 00 00 0), moarpynma — ¢
msThI0 (Hanmpumep, 1 11 110 00 00 0).

IIpakTHyeckas yacThb
1. OnpenenuTs CBOW BapuUaHT 3a/laHUs, UCHIONb3Ys TaOIuIy 1.
Tabauua 1. No BapuaHTa, corsiacHO HoMepa 00y4Jarolerocss B CHUCKE M0 KypHaIy
Ne BapuanTa Howmep cTyeHTa B ciMcke MO0 KypHaLy
1 1,11,21
2,12, 22
3,13, 23
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8 8, 18, 28

9 9,19, 29

10 10, 20, 30

2. Haiitu B cetn nTeprer denepabHblii Ki1accuGukanoHHbIN kataior otxonoB (PKKO).
3. 3anonHuTh Tabnuily 2 B COOTBETCTBUU C BapHMaHTOM 3ajaHus (OJOK, THII, MOATHI, TpyIIa,

MOATPYIITIA U BUJT OTXO/A).

4. Onpenenuth 1o kony PKKO u koqudukaTopy arperarHoro COCTOsSHUS U (pu3ndeckoil Gopmbl

(ITpunoxenue) Kjaacc OMaCHOCTH OTXOJ1a; arperaTHoe COCTOsSIHUE U Ppu3nveckyro Gopmy.

Kox ®KKO HaumenoBanue

biok

Tun

IlonTun

I'pynna

[Toarpynna

Bug orxoma

Knacc ommacuocru:
ArperatHoe cocTtosiHue U (pusndeckas popma:

Hanpumep:
Crebnu KyKypy3bl

Koo ®KKO Haumenosanue

10000000000 | OTXOAbI CEJILCKOI'O, JIECHOI'O XO3SHCTBA, PbIFOBOJCTBA u

PbIEOJIOBCTBA

110000 00 00 0 | OTXO/bI CEJIBCKOI'O XO35AHCTBA

111000 00 00 0 | Omxo0vl pacmenuesoOcmea (8KaOUASE OESIMENLHOCHb NO NOO20MOBKE NPOOYKYUU K

covimy)

111100 00 00 0 | Omxo0vl npu svipawueanuu 3epHOBHIX U 3ePHOOODOBHIX KYIbMYP

1111100000 0 | Omxoowl npu ybopxe ypodtcas 3epHO8bIX U 3ePHODO0O0BYIX KYIbIYD

11111004 235 | Cmebau kyxypy3ol

BO.

Knacc onacnocmu: V
Aepezammnoe cocmosinue u Qpusureckas popma: 8010KHO.

Bapuanrt 1
1. 3epHOOTXO/IbI TPEUNXH.

2. llInamel OypoBbIe Mpu OypeHUU, CBSI3AHHOM C JI00BIYEH MPECHBIX M COJIOHOBATHIX MOA3EMHBIX

. lllenyxa opexos.

. MopoxxeHoe, yTpaTuBiiiee ToTpeOuTeILCKIE CBOWCTBA.

. OTX0/1bI IPH OYUCTKE KOTJIOB OT HAKHUIIH.

. 301 OT CYKUTAHUS MBUTH XJIOMKOBOM, OTXOJI0B OyMaru, KapToHa, TPEBECHUHBI.

. OTX0/1bI rpyHTa NPU MPOBEJICHUN OTKPBITHIX 3eMJISTHBIX Pa00T MPAaKTHUYECKHU HEOMACHbIE.
. OUIBTPBI OYUCTKU Macya, IepeKauuBaeMOTO HACOCHBIM 000PYIOBAHUEM.

Bapuanr 2

1. CyGcTparsl MUHEpATOBAaTHBIC ISl TETIMYHOTO PACTEHUEBOJCTBA OTPa0OTaHHBIE.

2. OTx0ab! (XBOCTHI) (GIIOTAIMH PYA CEPEOPSIHBIX U 30I0TOCOACPIKAIIIHX.

3. KocTouk¥ mI00BEIE.

4. ITuieBble KOHIEHTPAThI, yTPaTUBIINE NOTPEOUTETHCKUE CBOMCTRA.

5. OTXOIBI YHUCTKN TEXHHYECKUX KaHAIOB KOTEIHHBIX TOMEIICHUH.

6. ITecok kBap1eBbIil PUIBTPOB OYMCTKU BOABI IJIABATEIbHBIX 0ACCEHHOB OTPaOOTaHHBIH.
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7. JIoM KUpUYHOU KJIAJAKU OT CHOCA U pa300pKH 31aHUN.
8. KoHzieHcar BOqHO-MaCIAHbIN KOMIIPECCOPHBIX YCTAHOBOK.
Bapuanr 3
. HaBo3 KpyImHOT0 poraroro ckota CBEXH.
. Ocaziok 0TCcTOSI BOABI THAPOYOOPKH 00OPYIOBAHUS arIOMEPAIIUH JKEJIC3HBIX PYI.
. 2KMBIX TOpYMYHBII.
. Onesina u3 HaTypasbHBIX BOJIOKOH, YTPATUBIIHNE MOTPEOUTENILCKIE CBOMCTRA.
. 30JIOIIJIAKH MPY ITPOU3BOJICTBE FEHEPATOPHOIO r'a3a U3 yIiei.
. @UIBTPHI HA OCHOBE CTEKJIOBOJIOKHA, OTPA0OTaHHBIE ITPU BOIOIOATOTOBKE.
. OTXO0[IBI CTPOUTENHHOTO 1IEOHS He3arpsI3HEHHBIE.
. OTX011pI METaHOJIA IPU €T0 XPAHEHUHU.
Bapuanr 4
1. OTX0/1bI MOICTUIIKU U3 IPEBECHBIX ONMJIOK IPU COAECPKAHUM CBUHEH.
2. OTX0[bl OUUCTKU IPUPOIHOIO ra3a OT MEXaHUYECKUX TPUMECEH.
3. [TaxTa npu cenapanuu CIUBOK.
4. Croeuonmexna U3 IIEPCTSIHBIX  TKaHEW, yTpaTHBIIAas MOTPEOMTENbCKHE  CBOMCTBA,
He3arpsi3HeHHasl.
5. Kongencar ¢puiabTpoB OUMCTKU ra3000pa3HOro TOILIHBA.
6. OcaZioK OUMCTHBIX COOPYKEHUH 10’K1€BOM (JIMBHEBOM) KaHAJIM3ALlMM MAJIOOIaCHbIH.
7. OTX0/BI IEMEHTA B KyCKOBOH (hopMme.
8. Otxonel rpaduTa MpU peMOHTE TPAPUTOBOTO 0OOPYIOBAHHUS.
Bapuanr 5
1. ITomeT KypUHBIN CBEKHUM.
2. Konpnencar ra3oBbiii He(pTstHOTO (ITOMYTHOTO) Tasa.
3. MonouHas npoAyKIHsi HEKOHIULIMOHHAS.
4. Crneuoaexaa U3 MOJUIIPONUICHOBOTO BOJIOKHA, 3arpsi3HEHHAs PeHOIOM.
5. OTX0/1bl 3a4MCTKH MACJIONPUEMHBIX YCTPONCTB MacIOHAOJIHEHHOT'O 31EKTPOOOOPYyI0BaHUSI.
6. Mycop ¢ 3alIMTHBIX pEHIETOK XO3AKiCTBEHHO-OBITOBOM M CMEIIAHHOW KaHalW3aluu
IIPAaKTUYECKU HEOIIACHBIN.
7. JIom >kene300€TOHHBIX U3AENni, OTXO/bI Kelle300eTOHa B KYCKOBOH dopMe.
8. JIoM KHCIIOTOYOPHOTO KUPIHYA.
Bapuanr 6
1. )Kunkue oTxXoabl CMbIBA HEUUCTOT MPU YOOPKE BOJIBEPOB.
2. IIb11b TA300YUCTKHA KAMEHHOYTOJIbHAS.
3. OTX0b! IPOOIEHKH U CEUYKH OBCSTHOM.
4. Otxonbl GaHepsl U U3AETUN U3 HEe He3arpsi3HEHHBIE.
5. JIM3TUJICHIIIMKOIIb, OTPa0OTaHHBIN NP OCYILIKE TPUPOIHOTO rasa.
6. Vn craOunu3upoBaHHBIA OHOJIOTHYECKHX OYHCTHBIX COOPYXEHHH XO3SHCTBEHHO-OBITOBBIX U
CMEIIaHHBIX CTOYHBIX BOJI.
7. O0pe3b U JIOM TMICOKAPTOHHBIX JIUCTOB.
8. Jlom (hyTepoBOK Tedelt 1 meyHoro 000pyA0BaHMs TPOU3BOICTBA KOKCA.
Bapuant 7
. lepOunin cumasuH, 3anpeIeHHbIN K UCIIOIb30BAHUIO.
. lllnaM yroyibHbIA OT MEXaHUYECKOM OYMCTKU MIaXTHBIX BOJ MaJIOOTACHBIM.
. OOGpe3ku 1 OOPBIBKHU IIEIIKOBBIX TKaHEH.
. JIom 1 0TX0zBI 0JI0Ba HECOPTUPOBAHHBIE.
. Caxka pu CKUTaHUM Ma3yTa.
. In u30bITOUHBIN OMOIOTUYECKUX OYUCTHBIX COOPYKEHUH HeTeCcoAepkKaIIUX CTOUHBIX BO/I.
. OTX0IBpI LITYKAaTYPKH 3aTBEPEBIIECH MaIOOMAaCHbIE.
. JJoMm dyTepoBKH MUKCEPOB aIFOMUHUEBOTO IPOU3BOJICTBA.
Bapuant 8
1. OTxonel cumoca.
2. CyrmuHHUCTBIE BCKPBIIIHBIC TTOPOIBI TPAKTUIECKHA HEOTIACHBIE.
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3. bpak xeBarenbHON PE3UHKU B IPOU3BOICTBE )KEBATENBHON PE3UHKU.
4. OTX0IpI ra3er.

5. OTX0fbI IPU OYUCTKE KOTJIOB OT HAKUIIH.

6. Mycop u CMET YJIIMYHBIMN.

7. OTxonampl pydepouaa.

8. JIom 0OMYpOBKH MapOBBIX KOTJIOB.

Bapuant 9

. OTX0ABI KOpUEBAHUS ITHEN.

. [lecuanblie BCKPBIIIHBIE TOPO/IBI IPAKTUYECKU HEOMIACHBIE.

. [Iputb yaiinas.

. boli CTEKIJIAHHBINA PTYTHBIX JaMII U TEPMOMETPOB € OCTaTKAMH PTYTH.
. 3oma ot cxxuranus Topda.

. PacturenbHbie OTXOABI TP YXO/I€ 3@ Ta30HAMHU, LIBETHUKAMU.

. OTX0zABI TMHOJIEYMa HE3arpsi3HEHHBIE.

. OTX0/bI 3a4UCTKU U TPOMBIBKH Ta30ME€PEKAYNBAIOIINX arperaTros.
Bapuanr 10

. OTX0/BI ceTel U CEeTEeNOIMBOYHOTO MaTepraia U3 MOJMaMUIHOTO BOJIOKHA.
. CxanbpHbI€ BCKPBILIHBIE IOPOJIbI B CMECH MTPAKTUYECKU HEOMACHBIE.

. Beokumku cnaakue.

. OTxonpl Oymaru u KapToHa, 3arpsi3HEHHbIE JIAKOKPACOUHBIMH MaTepUaIaMHu.
. 30112 OT CKUTAHUS YIJI1 MaJOOMacHasl.

. CMeT ¢ TeppUTOpUHU aBTO3aIIPABOYHOM CTAHIIMU MAJIOOTACHBIM.

. llImasnel sxene3HOIOPOKHBIE KeJIe300€TOHHBIE OTPa0OTaHHBIE.

. [lImam o4MCTKH TaHKOB HE(PTEHATUBHBIX CYJIOB.

0NN KW~
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Ipunoorcenue
Komuduxarop arperarHoro coctostuus U Gu3nueckon (opMbl 0TX0AA
(IeBSITBIN M JECATHIN 3HAKH KOJA):

00 - He tpeOyet onpeeneHus: arperarTHoro COCTOSIHUS U (Gu3nIecKor (hopMbl

10 - XKunkoe / MHauBHIya IbHBIE BEIECTBA, PACTBOPHI

20 - Teepmoe / Wcmonb3yeTcsi, €claM TBEpAbI OTXON TMPEACTABIECH CMECHIO PA3IMYHBIX
¢uznueckux popm

21 - KyckoBas (opma

22 - Ctpyxka

23 - BonokHo

29 - Ilpoune hopMBI TBEPIBIX BEIIECTB

30 - [luciepcHbIe CUCTEMBI

31 - XXunkoe B )KUIKOM / DMYIbCHS

32 - Teepnoe B xuakom / CycrieH3us

33 - TBepnoe B xuakom / [Tacrta

39 - [Ipourie quCHepCHBIE CUCTEMBI

40 - Tepapie CITYYHE MaTepUATTBI

41 - TToporok

42 - ITeuib

43 - Onunku

49 - TIpoune chITyYre MaTepHAIIbI

50 - U3nmenwust u3 TBEpABIX MaTepUasIoOB, 32 UCKIIOYEHUEM BOJIOKOH

51 - Uznenue u3 oqHOTO MaTepuaia

52 - U3nenwust U3 HECKOJIBKUX MaTepUaiOB

53 - Uznenwsi, comeprkaniie KuaKoCTh

54 - Uznenwus, copeprkaniue ra3

60 - Uznenus u3 BOJIOKOH



61 - 3nenue U3 0MHOTO BOJIOKHA

62 - V3nenus N3 HECKOJIBKUX BOJIOKOH

70 - CMmecu TBEpABIX MaTepUajIoB U U3IEIUN

71 - CMech TBEpIIBIX MaTEpPHAIOB (BKJIFOYAst BOJIOKHA)

72 - CMech TBEpBIX MaTEpUAIOB (BKIJIIOYAsl BOJIOKHA) M U3JEIUI

3ananue sBisgeTcs NpodeccnoHaIbHO-OPUEHTUPOBAHHBIM.

KonTpoaupyemsbie komnerennuun: OK 01, OK 02, OK 04, OK 07, T1K 3.1

[IpakTnyeckoe 3ansiTue Nel2
Keiicbl Ha anaan3 nHGOPMALIUM 0 HAYYHBIX TOCTHKEHUSIX B 00/1aCTH FeHeTHYECKUX
TEeXHOJIOTHH, KJIETOYHO! MHKEHEePUH, NUIIEBbIX OMOTEXHOJIOTHil.
IIpakTnyeckoe 3ansaTue Nel3
3ammra Keiica: npeacraBjieHue pPe3yJibTATOB pellieHUsl KeiicoB (BbICTYIJIEHHE € NPe3eHTaueil)

DopMyJIHPOBKA 3a1aHNA:

buorexHomorus - KOMIUIEKCHAass HayKa, pa3padarhIBaroliasi CIIOCOOBI MONYYEHHUS] HEOOXOIUMBIX
YeJIOBEKY BEIECTB C MOMOIIBIO KUBBIX OPTraHU3MOB.

Knerounas uHxeHepus - 3T0 METO/l OMOTEXHOJIOTMH - BBIPAIIMBAHHUE B CHELMAJIBHBIX YCIOBUSX
KYJIBTYp KJIETOK KHBBIX OPIraHU3MOB JIJIsl IPOBEICHUS UCCIIEIOBAHMM, a TaK)Ke AJI1 MEAUIIMHCKUX LieJei -
HalpuMep, BbIpallliBaHue TKaHEH yesloBeKa AJis MOCIEAYIOLEeH TPaHCIUIaHTALINH.

[enHas wHXXeHEpHsl - 3TO METOJ] OMOTEXHOJIOTUM WM HAlpaBICHHE MOJEKYISIpHOW OUOIIOTHH, B
pamMKax KOTOPOI'O OCYILECTBIISIETCS UCCIE0BAaHUE U BBIJICIIEHUE T€HOB U3 KJIETOK KUBBIX OPraHU3MOB IS
MOCJIEAYIONIEH MAaHUTYIISALIUU.

[TumeBasi OMOTEXHOJOTHS - 3TO NMPUMEHEHHE COBPEMEHHBIX OMOTEXHOJOIMYECKHX METOIOB K
MIPOU3BOJACTBY M IMEpepadOTKe MUIIEBBIX MPOAYKTOB, a TAKXKe MHIIEBBIX HMHIPEIUEHTOB W MHILIEBHIX
N00aBOK.

B Poccuiickoit @eneparn 2022-2031 rr. 0OBSABICHBI JECATUICTUEM HAyKd M TEXHOIJIOTUH, Tak
Kak 1o pesynsraram uccienoBanuss BIIUOM Oonee 70% poccusiH MHTEPECYIOT HOBBIE JIOCTH)KEHUS B
HayKe U TEXHUKE.

3aganue: HalAUTE U IPOAHAIU3UPYUTE pa3IMUHble HCTOYHUKU MH(OpMAIK (HaydHas U yueOHO-
Hay4Has JHUTepaTypa, CpelIcTBa MaccoBoW MHpopmanuu, cetb MHTEepHET M Jpyrue) mo Teme Keiica.
OTBeThTE Ha BOIIPOC HAa OCHOBE HalJICHHBIX JaHHBIX: Kakue HayyHble JOCTH)KEHUS UMEIOTCS B 00JacTH
TeHETUYECKUX TEXHOJIOTUM, KIETOYHOW WH)KEHEPHH, MUIIEBbIX OnoTexHomoruii? KakoBbl mepcreKTUBbBI
pa3BUTHS JaHHBIX HAIIPaBJIECHUN B HayKe?

3aaHue BBINOJIHAETCSA B MalbIX rpynnax (3-4 yenoeka):

1 rpynna - HayuHble 1oCTH)XeHHSI B 00JIaCTH FeHETHYECKUX TEXHOJIOTUH.
2 rpymnma - HayuHble TOCTHKEHHS B 00JIACTH KJICTOUHOW MHIKEHEPHH.

3 rpynmna - HayuHsle ToCTHXKEeHHS B 00JIACTH MUILEBBIX OMOTEXHOIOTHH.

3aI[aHI/Ie SABIIACTCA HpO(l)CCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHHM.

[ToaroroBsTe yCTHOE COOOIIEHHE C MMPE3eHTAlMeN, B KOTOPOM HEOOXOMMO OTPa3HUTh:
1. Onucanue KpaTkod UCTOPHUH CO3JaHUS TEXHOJIOTUU.

2. [Ipumepbl HayYHBIX 10CTUKEHUH.

3. [TonoxuTenbHbIE MOCIEACTBUS UCIIOJIB30BAHUS TEXHOJIOTHH.

4. OtpunareiabHble OCIEACTBHSI UCIIOJIB30BaHUS TEXHOJIOTHH.

5. IlepcnekTHBBI pa3BUTHS TAHHBIX HAIPABICHU B HAyKe.

Jnst co3manms KaueCTBEHHOM Mpe3eHTaIuu Heo0X0IMMO COOTI0IaTh psij TpeOOBaHUIA:



Oo6mue 1. Ipe3enTanus qO0MKHA HAYMHATHCS C TUTYABHOTO Claiiia, IJe yKa3bIBaeTCs TeMa,
TpeOoBaHUS CBeJIcHUs1 00 aBTOPE U T.II.

2. Ha cnaiimax HeoOX0quMO pa3Menarh TOJbKO TE3UCHI, KIIOUEBhIE CII0Ba, rpadude-
CKHE MaTepHuabl (CXeMbl, pUCYHKH, TaOJIHIIBI, ()OTO U T.I1.).

3. Ucnonp30BaTh €AMHBIA CTHIIB O)OpMIICHUS.

4. KonuuecTBo ciaiioB HOJKHO OBITH JTOCTAaTOYHBIM JII PACKPBITHSI TEMBbI, HO HE
6oxee 20-Tu.

MpudTs 1. Cnenyer ucnonb30BaTh CTaHAAPTHBIE, IIMPOKO PACIPOCTPaHEHHBbIE MIPUQTHI, Ta-
kue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;

2. Pasmep mpudTa A1 3arojIoBKOB - HE MeHee 24, s nHdopmaruu He MeHee 18.

3. He pexomeHayeTcst HCTIOIB30BaTh Pa3HbIC THITHI IIPUGPTOB B OTHOM MPE3CHTAIUH.
4. JIns BblAeneHuss UHPOPMALIUK CIEAYyeT HCHOJIb30BaTh >KUPHBIM MIPUDT, KypcUB
WM TTOTYCPKUBAHHE.

5. He 3m0ynotpe6aaTh mpoOnucHbIME OyKBaMHU.

®oH 1. XKenarenbHO NCHOIB30BATh OMHOTOHHBINA (POH HESIPKUX MACTEIBHBIX TOHOB.
2. J111 hoHa IpeAnoYTUTENbHBI XOJIOIHbIE TOHA.

Hcnonw3oBanu | 1. Ha omHoM craiiie peKOMeHIyeTcs UCIONIb30BaTh HEe OoJiee 3-X LBETOB: OAMH JUIS
e IBeTa ¢dboHa, OAMH /IS 3ar0JIOBKA, OJIMH ISl TEKCTA.
2. Jlna poHa 1 TeKcTa UCIIONIh30BaTh KOHTPACTHBIC IIBETA.

IIpencraBnenn | 1. PexomeHnnmyercs UCIOIb30BaTh KOPOTKUE CIIOBA U MPEITIOKECHHUSL.
e uadopmanuu | 2. MUHUMH3UPOBATH KOJIMYECTBO MPEIOTOB, HAPEUUHd, IPUIIAraTeNIbHBIX.
3. 3aroJ0BKH JOJDKHBI IPUBJIEKATh BHUMAHHE ayUTOPUH.

O0beM He crout 3amonHATh OAWH CIai] CIUIIKOM OOJIBIIMM 00beMOM MH(MOPMALIMH: JTFOIN
nH(popMaITUu MOTYT €AMHOBPEMEHHO 3alIOMHHTH HE O0siee Tpex (PakToB, BEIBOJOB, OTIPEACIICHUH.

KonTpoaupyemsbie komnerennun: OK 01, OK 02, OK 04, OK 07, I1K 3.1

IpakTuyeckoe 3anaTue Nel4
Keiicbl Ha aHa1M3 HHGOPMALMY 0 PA3BUTHH NMPOMBIIIJICHHON OMOTEXHOIOTHi (110 MUHU-TPYIIIIAM)
IIpakTuyeckoe 3ansaTue NelS
3ammTa Keiica: mpeACTaB/JIeHHE Pe3yJbTATOB PeIIeHNs KelCOB (BBICTYIICHHE C Pe3eHTaIHel)

DopMyTHPOBKA 3aJaHHA:

buorexHonmorusi - KOMIUIEKCHash HayKa, pa3padarbiBarollas CIOCOObl MONY4YEHHUsS HEOOXOAMMBIX
YeJIOBEKY BELIECTB C MIOMOILBIO JKUBBIX OPraHU3MOB.

buorexHonmoruss NpOMBILIUIEHHAs - NpPaKTU4YecKas BETBb OHMOTEXHOJOTMH, OCYIIECTBIISIIOIIAS
IIMPOKOMACIITAOHOE MPOU3BOJICTBO OMOMPOIYKTOB IO BCEM CEKTOpaM OMOTEXHOJOTMU (METUIIMHCKOMY,
MUIIEBOMY, CEIbCKOXO35HCTBEHHOMY, JHEPT€TUYECKOMY, IKOJIOTHUYECKOMY U JIp.).

buonornueckuii cUHTE3 MO3BOJISIET CO3/aBaTh OIPOMHOE Pa3HOOOpazue HOBBIX MPOAYKTOB C
3aJlaHHBIMU CBOMCTBaMU. Peub uJeT Kak o0 TpaAUIMOHHBIX 00JacTIX (Hampumep, NPOAYKThl MUTAHUS I
YeJoBeKa, KOpMa JUIs JKMBOTHBIX M TaK Jajiee), TaKk M MPUHIMIIMAIBHO HOBBIX OONACTSIX (TaKUX Kak
MIPOM3BOJICTBO OMOIIOJIMMEPOB, MTPOU3BOACTBO OHOpa3araéMbIX MPOIYKTOB, OMOTOIUIMBO). DTOT CEKTOP
ABISIETCA B HACTOSIIMM  MOMEHT  MOUIHBIM  JBUTaTe€NeM  pa3BUTHUS  OMOTEXHOJOTMUYECKOM
MIPOMBIIIIIEHHOCTH B MUDE.

B coBpemenHoit Poccun cyiecTBylOT KOMITJIEKCHBIE MPOTPaMMbl M0 Pa3BUTHIO OMOTEXHOJIOTHH,
Ha KOTOpBI€ BBIIEISAIOTCS OIO/KETHBIE CPE/ICTBA B MIULTHApax pyoiei.

3aganue: HaiiuTe U MpOAHATU3UPYHTE pa3TUYHbIe UCTOUHUKY HH(OpMaIK (Hay4dHas U y4yeOHo-
Hay4Has JUTepaTypa, CpelcTBa MaccoBol HMHpopmanuu, cetb MHTEepHET M Jpyrue) mo Teme Keiica.



OTBeTHTE HA BOIIPOC HAa OCHOBC HaﬁﬂeHHBIX JaHHBIX: Kaxkue CYIICCTBYIOT COBPCMCHHBIC HAIIPABJICHUSA
Pa3BUTHS TPOMBINUICHHBIX OHOTEXHONOTHH? KakoBO MpUMEHEHWE AAHHBIX TEXHOJOTHHA B Pa3iIMYHBIX
cdepax KU3HU COBPEMEHHOTO 0011IecTBa?

3aiaHue BBINOJIHAETCS B MalbIX rpynnax (3-4 yenoeka):

1 rpymma - [IpousBoncTBO (hepMEHTOB.

2 rpynna - bruoTexHoaorn4eckoe Nponu3BOICTBO AMUHOKHUCIIOT.

3 rpynna - [Ipou3BoacTBO nosnucaxapuios.

4 rpynma - [Ipou3BoacTBo cyOcTaHIMi aHTHOMOTHKOB.

5 rpynna - [Ipou3BoacTBO OMOTOIIMBA HA OCHOBE JIPEBECHBIX OTXOJOB.

3a,I[aHI/Ie ABIIACTCA HpO(i)eCCI/IOHaJ'IBHO-OpI/IeHTI/IpOBaHHBIM.

[ToaroroBeTe yCTHOE COOOIIEHHUE C TIPE3CHTAIMEH, B KOTOPOM HEOOXOIUMO OTPa3UTh:

1. ChopmynupoBath MOHATHE, O0JIACTH UCIIOIH30BAHUS.

2. l'eorpadust poCCUICKUX TPEANPHUSITHN, 3aHUMAIOIIUXCS TPOMBIIIJICHHBIMA OHMOTEXHOJIOTUSIMH.
3. CoBpeMeHHBIE JOCTHKCHHS U TIEPCICKTUBBI Pa3BUTHUS B 00JACTH TMPOMBIILICHHBIX

OMOTEXHOJIOTUIA.

Jlns1 co3manms KaueCTBEHHOM Mpe3eHTAIMu He00X0IMMO coOII0IaTh s TpeOOBaHUM:

e uadopmanuu

OO6mme 1. TlpeseHTanus nOKHA HAYMHATHCS C TUTYJIBHOTO CIIAijia, Ie€ YKa3bIBaeTCs TeMa,
TpeGoBaHus cBeJleHHs 00 aBTOpE U T.II.
2. Ha cnaiinax HEOOXOQMMO pa3MeNIaTh TOJBKO TE3HUCHI, KIIOYEBBIE CIIOBA, Tpadu-
YeCKHEe MaTepHalibl (CXeMbl, pUCYHKH, TAOIUIIBI, (OTO U T.II.).
3. Hcmonb30Barh eIWHBINA CTUIH OOPMIICHHS.
4. KonuuecTBO ClaiiIoB AOJKHO OBITH TOCTATOUHBIM Ul PACKPBITUS TEMbI, HO HE
6onee 20-Tu.
HIpudrer 1. Cuenyer ucnonp30BaTh CTaHAAPTHBIE, IUPOKO PacpOCTpaHEHHbIE HIPUQTHI, Ta-
kue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u np.;
2. Pa3mep mpudra A 3aroJoBKOB - He MeHee 24, U1t nHpopManuu He MeHee 18.
3. He pexomeHIyeTCst HCIIOIB30BaTh pa3HbIe THUITHI IIPUQPTOB B OHOM MTPE3CHTAIUH.
4. Jlns BblAENeHUS MHPOPMAIMM CIEAYeT UCIOJIb30BaTh XKUPHBIA MIPUDT, KypCcUB
WY TIOTYepKUBaHUE.
5. He 31moynorped6asaTh MpONUCHBIMU OyKBaMH.
®on 1. JKenarenbHO MCIIOIB30BATH OTHOTOHHBIN (DOH HESPKUX MACTEIILHBIX TOHOB.
2. Jlnst poHa mpeanovTUTENFHBI XOJIOAHbBIE TOHA.
Hcnonb3oBanu | 1. Ha onHoM crnaiiie pekoMeHayeTcs MCIoNb30BaTh HE Oosee 3-X LBETOB: OUH JUIs
e 1BeTa ¢doHa, OMH JJIsI 3ar0JI0BKA, OJTUH JUISI TEKCTA.
2. Jlns poHa u TeKcTa UCMONB30BaTh KOHTPACTHBIE L[BETA.
[IpencraBnenn | 1. PexoMmeHmyeTcs MCTONB30BaTh KOPOTKUE CIIOBA M MPEIIOKEHHS.

2. MUHUMH3UPOBATH KOJIMYECTBO MPEIOTOB, HAPEUNid, MPHIIaraTeIbHbIX.
3. 3aroyioBKH JIOJKHBI PUBIIEKATh BHUMAHUE ayTUTOPHH.

Ob6wvem
uHpOpMaLuu

He crout 3amonHATh OAMH Claij CIUIIKOM OOJNBIIUM 00beMOM MHGOpMAIIH: TN
MOTYT €TUHOBPEMEHHO 3alIOMHUTH HEe OoJiee Tpex (PaKToB, BHIBOAOB, ONPEACICHHA.

KonTpoaupyemsbie komnerennun: OK 01, OK 02, OK 04, OK 07, I1K 3.1



4.2.4. 3ammTa KelCoB: NMpeacTaBJeHNe Pe3yJIbTATOB PellleHUsl KelicoB

Pe3syabTar o00ydeHuss 1o

TEME:

AHaIM3upOBaATH

I/ICCJIQI[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOIUN ¥ T€HETHUECKUX TEXHOIOTHIA.

OTUYCCKHUC

ACIICKThI

Kountpoanpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, [1IK 3.1

3amuTa Kelca sBiseTCs pyOeKHBIM KOHTpOJIEM IO IATOMY pasneny «buomnorust B u3Hu», B

pe3ynbrare U3y4eHHs! KOTOPOro o0yJaromuecst CMOTyT:

— aHAJIM3UPOBATH 3THUYCCKUC ACIICKTbI COBPCMCHHBIX I/ICCJIe[[OBaHI/Iﬁ B 001aCTH OMOTEXHOJIOTUU U

TeHETHYCECKHUX TEXHOJIOTHI.

J1Jis 3amuThI KelicoB oOydarommmMces Heooxonumo B pamkax BCP moarotoButs ycTHOE coOOIIeHUE

0 pe3y/bTaTaM peuIeHus Keiica ¢ MOArOTOBKOM Mpe3eHTaIHil.

Kputepuu onieHnBaHus yCTHOro COOOLICHHUS:

Kpurepun

Baaiabl

OIlCHUBaHUA

1 6aan

2 0aj11a

3 0as1a

1. CootBeTcTBHE
COJIEPKaHMS TOKJIaIa
3asiBJICHHOI TEMe

coliepKaHue JA0KIaaa
JINIIb YaCTUYHO
COOTBETCTBYET
3asBICHHOI TEMe

coJiep)KaHue JTOKIaa, 3a
UCKJIIOYEHUEM
OTJIEJIbHBIX MOMEHTOB,
COOTBETCTBYET
3asBIICHHOW TEME U B
MIOJTHOM Mepe €€
pacKpbIBaeT

cofiepKaHue JToKIa1a
COOTBETCTBYET
3asIBIIGHHOM TeMe U B
MIOJIHOM Mepe eé
pacKpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

packpbITa Maias 4acTb
TEMBI; TTIOMCK
uH(pOpMaIH IPOBEIEH
MOBEPXHOCTHO; B
U3TI0KEHUH MaTepuaia
OTCYTCTBYET JIOTHKA,
JIOCTYTTHOCTb

TEMa PacKpbITa XOPOIIIO,
HO HE B IIOJIHOM 00BEME;
uHpopmarun
MIPEIICTABICHO
HEI0CTaTOYHO; B
OTJIENTBHBIX CITyJasx
HapyIlIeHa JIOTHKA B
W3JIOKEHUH MaTepurala,
HE COBCEM JOCTYITHO

TeMa pacKphITa
MIOJTHOCTBIO;
Ipe/ICTaBICH
000CHOBaHHBIN 00BEM
uHpOpMaLuY;
M3JI0)KEHUE MaTepurasa
JIOTUYHO, I0CTYITHO

3.YMeHue 10CTyIHO
U TIOHATHO NepesaTh
cozlepKaHue JOKJIa1a
B BUJI€ NIPE3CHTALIUU

W3 IPEACTaBICHHON
MPE3EHTALMU HE COBCEM
IIOHATHA TCMAaTUKaA
HCCIICIOBaHUS, IeTalu
HE PaCKPBHITHI

Ha OCHOBE
NPeCTaBICHHOM
MpE3CHTANN
dbopmupyetcs odiee
IIOHUMAaHHUEC TEMATUKU
UCCIICIOBAHUS, HO HE
SICHBI AC€TaJIN

Ha OCHOBE
MPEICTaBICHHOMN
Mpe3eHTAIUN
dbopmMupyeTcs moiHoe
MMOHMMAHNE TEMATUKH
UCCIIEIOBAHMUSI,
PaCKpPBITHI JeTAN

Kpurepnn onieHnBaHus npe3eHTanum:

bannbl
Kpurepun ouennBanus
0 1 2
MOJTHOTA UCIIOIb30BaHMs | MHpOpMaLUs, uH(popMaus, MIPE3EHTALMS CONEPKUAT

y4eOHOro Marepuasia

HCIIONIb3yeMasl B
MIPE3EHTAINH, HE
OTHOCHUTBCS K TEME

Mpe/ICTaBICHHAs B
MPE3EeHTAINH, OTHOCUTCS
K TEME, HO

MIOJIHYIO U YETKYIO
uH(pOpMaIHIo,
JIOCTAaTOYHYIO JUISI

COBPCMCHHBIX




HEOOCTAaTOYHO ITOJIHO
PacKpBIBAIOT €¢
CoZiep)KaHue

¢dbopmupoBaHus
HPEICTABICHUS O TEME

JIOTHKA H3JI0KCHUS
Marepuasa B
COOTBETCTBHUM C IJIAHOM
1 TEMOM 3aJIaHus

Marepuail
MPE3EHTALIMU HE
COOTBETCTBYET TEME,
IIJIJaHA HET

Marepua Mpe3eHTaluu
YaCTUYHO COOTBETCTBYET
TeMe 3aJjaHusl, IJI1aH
IIOCTPOEH HE TOYHO

Marepual,
MPUBEICHHBIN B
Mpe3eHTALUU
IIOJIHOCTBIO
COOTBETCTBYIOT TEME
3aJaHus U
COCTaBJICHHOMY IUIaHY

TEPMUHOJIOTHYECKAS U
opdorpaduyeckas
IPaMOTHOCTh

B [IPE3EHTAIUU
MPUCYTCTBYIOT
opdorpaduieckue
OIIMOKH, HE BCE
TEPMHUHbBI IPUMCHCHBI
0 CYIIECTBY

B IIPE3EHTAIIUU
HPUCYTCTBYIOT

opdorpapudeckue
ONIMOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

B IIPE3EHTAIIUU
OTCYTCTBYIOT
opdorpapudeckue
OIIMOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

AKKYpaTHOCTb U
OpUTrMHaJIbHOCTD
IMOCTPOCHUA

MpE3CHTAIUS
MocTpoeHa 0e3 ydyera
KOMIIO3HIIUU
cIamumoB, 0e3
cOOITIOIEHUSA
TpeOoBaHUH K
mpudTaM u
I[BETOBOMY
0OpMIICHHUIO

Ipe3eHTalus IOCTPOCHA
C y4eToM TpeboBaHHH K
0(opMIIEHHUIO, HO HET
eMHOT0 0(hOpMIICHUS
CIaliI0B

pe3eHTaIus
MOCTPOCHA B IIOJTHOM
COOTBETCTBUHU C
TpeOOBaHUSMU
odopmIIeHNUS,
MCTIOJIb30BaH
OpPUTHHAJIbHBIN MOIX0]T
K 0()OpMIICHUIO
CIalI0B

IIkasa nepeBoga 0a/U10B B OTMETKY:

17-15 GamosB - «5»
14 - 9 damoB - «4»
8-6 0ayIoB - «3»

Menee 6 6a10B MM OTCYTCTBUE PAOOTHI - «2»




4.3. IIpomesxyTounast arrecranus (1upepeHINPOBAHHBIN 3a4€T)

[IpomexxyTounast arrecranusi no aucuurunHe (npeamery) OVIL13 buonorus mpoBoauTcs B
dopme nuddepeHIMPOBAHHOTO 3a4eTa. 3aJlaHue BKJIIOYAeT B ceOsi: TECTOBBIE BOMPOCHI, HAMPABICHHBIC
Ha MPOBEPKY YCBOEHUSI TEOPETUYECKOIO Marepuaia, ¥ 3aJayd U 3a/laHusl, HallpaBJICHHbIE HA MPOBEPKY
c(hOpMUPOBAHHOCTH MPAKTUUECKUX YMEHUH.

Yacts 1 copepxut 15 3amanuii ¢ BBIOOPOM OAHOIO BEPHOIO OTBETa U3 4eThipex U 10 3amaHuii ¢
BBHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, Ha COOTBETCTBHUS OHOJOTMYECKUX OOBEKTOB, MPOLECCOB U
SIBJICHUU.

Yacte 2 copepkuT 4 3amaud U3 pa3HbIX TeM AUCHMIUIMHBL (mpeameTra) U 1 MpaKTHKO-
OpPUEHTUPOBAHHOE 3aJJaHUE.

Kountpoanpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, [1IK 3.1

Yactb 1
B 3aganmsix 1-15 BoiOepuTe 01MH NPABUJIbLHBIH OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMBI COCTABJISIET MOJIEKVJIA

1) ne30kcUprUOOHYKIEMHOBOM KUCIIOTHI;

2) puOOHYKIEHHOBOW KHUCIIOTHI

3) nununa;

4) monucaxapuma.

2. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVJIE IHK ITPOUCXOAUT B ITPOLUECCE
1) TpancBepcuu;

2) penapanuu;

3) perumMKanuu;

4) Tpancdopmanuu.

3. JUIA OBPA3OBAHMSA JIUIIMAHOI'O BUCJIOS BAXHBI B3AUMOIENCTBUSA MEXIY
MOJIEKYJIAMU JIMITNOB:

1) BomOpoOHbIE U HOHHBIE;

2) NOHHBIE U KOBAJICHTHBIE;

3) xoBaneHTHBIE U TUAPOGOOHEIE;

4) Tonbko THAPOoGOOHBIE.

4. VIAJIEHUE IMMEPOB TUMHWHA B MOJIEKVJIE IHK ITPOUCXOAUT B ITPOLIECCE
1) penaparuu;

2) TpaHcdopmanuy;

3) TpaHCBepCHH;

4) peruMKanuy.

5. V151 KJIETOK PACTEHMII HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIIOT;

2) HyKJIEOTH/IOB;

3) mMKOTeHa;

4) pocdonmunuaos.

6. B ITIPO®A3E MUTO3A JJIMHA XPOMOCOMBI YMEHBITAETCSH 3A CHET
1) TpaHCKpUIILIUY;

2) peayIuIMKaIum;

3) nenaryparnuu;

4) cnupanuzanuy.

7. BJIATOJAPSA KOHBIOTAIIMU 1 KPOCCHUHI'OBEPY [TIPOUCXOUT

1) yBenuueHHe 4ncia XpoOMOCOM BIBOE;

2) oOMeH reHeTH4ecKoi HHpopMalre Mex a1y TOMOJIOTHYHBIMH XPOMOCOMaMH;

3) yMEHBIIIEHHE YMCIIa XPOMOCOM BJIBOC;

4) yBenn4eHue yuciia ramer.



8. IIOJIMITETITUAHBIE LEIT CUHTE3UPYIOTCA HA PUBOCOMAX, HAXOAIINXCA:
1) B uTO3051€ ¥ MOAM(PUITUPYIOTCS TAKKE B ITUTO30JIE;

2) B IMTO30J1€, 3aTeM MOAUPUITUPYIOTCS B anmapare [onbmku;

3) Ha MeMOpaHe SHAOIIa3MaTUYECKOT0 PETUKYITyMa, 3aTeM MOAUPUIIUPYIOTCS B anmnapare [ onbixu;
4) B uMTO30I]1€, 3aTeM MOAU(DULIUPYIOTCS B JIFOMEHE JTU30COMBI.

9. MIHTPOHBI BCTPEYAIOTCSA B 'EHAX

1) TONBKO SYKapHOT apxebaKTepHii;

2) 9yKapuoT U dyOaKTepHii,

3) syOakTepuii U apxeOaKTepHii;

4) apxeOaKkTepuid U IYKapHOT.

10. BCE PEAKIIM1 CMHTE3A OPTAHMYECKHNX BEIIECTB B KJIETKE ITPOUCXOAAT

1) o6pazoBanuem mosekyn ATD;

2) ¢ 0cBOOOXK/IEHUEM YHEPIUH;

3) pacuienyieHueM BEIECTB;

4) ncnoap30BaHUEM SHEPTUU.

11. U3 OJHOM MOJIEKYJIBI HYKJEMHOBOM KHMCJIOTHI B COEJVUHEHHU C BEJKAMU
COCTOUT

1) MUTOXOHPHS;

2) xpoMocoMma;

3) rew;

4) xJI0pOIIaCT.

12. TOYEPHUE XPOMATH/bI CTAHOBATCA CAMOCTOATEJIbBHBIMU XPOMOCOMAMU
[TOCIJIE

1) cnapuBaHUs TOMOJIOTUYHBIX XPOMATHU];

2) oOMeHa yyacTKaMH MEK1y TOMOJIOTUYHBIMU XPOMOCOMaMU;

3) pazneneHusi COeAUHSIOMEN UX LIEHTPOMEPHI;

4) BhICTpaMBaHMsI XPOMOCOM B 9KBATOPHATIBHOM TIOCKOCTH KJICTKH.

13. TEHETUYECKUH KO/ — DTO:

1) HaOOp KJICTOYHBIX T'€HOB;

2) HyKJICOTHIHAsI TTOCIIE0BATEIbHOCTh TCHA,;

3) reHeTHYeCKast SKCIIPECCHs;

4) cucrema 3arucy reHeTHIECKOi HHGOPMAIIUH.

14. B KAKUX U3 MEPEUUCIEHHBIX OPTAHEJIJTI CAMAS BBICOKA S1 KOHIIEHTPAILIU A Ca?*
1) sipe;

2) MUTOXOH/IPHSIX;

3) uMToIIasme;

4) armmapare ['onbKy.

15. KAKHME 13 INIEPEYNCJIIEHHBIX HWKE CTPYKTYP KJIETKW HE UMEIOT MEMBPAHBI
1) nu30comBbl;

2) XJIOPOILIACTBI;

3) SApBILIKH;

4) anmapar ['onbmKH.

ITAJIOHBI OTBETOB:

Ne 3apganus 112(3|4(5|6|7|8|9(10 (11 12| 13| 14| 15

OTBET 112411342314 |2 (3|4 2]3

B 3apanusx 16-25 Bpi0epuTe HECKOJIBKO NPABUJIBHBIX OTBETOB MJIM YCTAHOBUTE COOTBETCTBHE WU
M0CJIe0BATEIbHOCTD:

16. BOCCTAHOBUTE B HCTOPUYECKOM IIJIAHE HOCIENOBATEJIBHOCTb OS5TAIIOB
BO3AEVCTBUA UEJIOBEKA HA BUOCOEPY:



1) ycuneHue BIUSHUS HA PUPOAY C KOPEHHBIM NMPEOOPA30BAHUEM YaCTU IKOCUCTEM;

2) U3MEHEHHE IKOCUCTEM uepe3 NacTh0y CKOTa, YCKOPEHHE POCTa TPaB MyTEM UX BBDKUTAHMS U T. I1.;

3) mio6anbHOE M3MEHEHHE BCEX HJKOJOTHYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3UM C HEOTPAHMYEHHOM
WHTEeHCU(PUKAIIMEH X03sICTBA,;

4) CBepXMHTEHCHBHAS 0X0Ta 0€3 PE3KOro M3MEHEHUS SKOCHCTEM B IIEPHUOJ] CTAHOBIICHHS YEJIOBEUECTBA;

5) BoznercTBHE Jtofeii Ha Onocdepy JUIb KaKk OOBIYHBIX OMOJIOTHYECKHUX BHUJIOB.

17. BBIBEPUTE ITPOLIECCHI, [TPOTEKAIOIIME B ITPO®A3E ITIEPBOI'O JIEJIEHUS MEMO3A

1) oOMeH yJacTKaMH XpOMOCOM;

2) nabop xpomocom u uncio monekyn JJHK B kierke — 4n4c;

3) AeneHue LEHTPOMEP XPOMOCOM;

4) hbopMupoBaHUE BEpPETCHA JCTICHUS;

5) BeICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKHU.

18. KAKHUE IMPOIECCHI ITPOUCXOAAT B KJIETKE B ITEPMO UHTEP®A3BI?

1) cnupanuzanus XpoMocoM;

2) penyrmukanus mojiexkyn JHK;

3) pacTBOpEHHE SAICPHOIN 00OJIOUKH;

4) cuHTe3 OCIKOB B IIUTOILIA3ME;

5) cunte3 uPHK B siape.

19. MAJIBIE KPYI'OBOPOTHI VYIJIEPOJA B BUOC®EPE MOI'YT OCYIIECTBJIATBHCA
CIIEAYIOIMM ITYTEM:

1) yrmekucnelii ra3 Beiensiercs B arMmocdepy B mpouecce (OTOCHHTE3a B THEBHOE BPEMsl, a B HOYHOE
BpPEMS €T0 YacTh MOIVIONIAETCA PACTEHUSIMHU U3 CPEJIbI;

2) YIJIEKUCIBIH Ta3 MOTIoImaeTcs U3 arMocdepsl B mporiecce POTOCHHTE3a B JHEBHOE BPeMs, a B HOYHOE
BpEMS €T0 YacTh BBIJCNAETCA PACTEHUSIMHU B CPELy;

3) ymiekuciblii ra3 arMocdephl MomomaeTcs B mpormecce GOTOCHHTE3a C 00pa30BaHUEM OPTaHMYECKUX
BEIIECTB, & C THOENbI0 PACTEHHI M JKUBOTHBIX IPOMCXOAMT OKHCIIEHHE OPraHUYEeCKHUX BEIIECTB C
BBIJICIICHUEM YIJIEKHCIIOTO ra3a;

4) yriekucinelii raz atMmocdepsl MOMIOMIAETCs B Mpoiecce POTOCHHTE3a, a MPHU ABbIXaHUU BBIICISETCS B
armocdepy;

5) yriekuciblil ra3 atMmocdepsl MOMIoIaeTcs B npoiecce (OTOCHHTE3A, a PU CKUTAHUH OPTaHUYECKUX
BEIIIECTB BBIJIETSIETCA B aTMOCchepy.

20. YKAXUTE ITOCJIEAOBATEJIBHOCTbH ®A3 OIUVIOJOTBOPEHUA.

1) cnusiHUe TaMeT, WM CUHTaMU;

2) TUCTaHTHOE B3aUMOJICHCTBHUE U COMKEHUE TaMET;

3) KOHTaKTHOE B3aUMOJICHCTBUE raMeT M aKTHBAIUS SUTICKIICTKH.

21. YCTAHOBUTE IOCJIEJOBATEJIbBHOCTb CTAJIM WHAWBUJIYAJIBHOI'O PA3SBUTHS
YEJIOBEKA, HAUMHAA OT 3UT'OTHI.

1) bopMupoBaHUe YEThIPEXKaMEPHOTO CEPAIIa;

2) obpazoBaHue OJIACTOMEPOB;

3) bopMupoBaHUE HEPBHON CHCTEMBI;

4) popmupoBaHHEe ME30/IEPMBI;

5) oOpa3oBaHue ABYXCIOWHOTO 3apO/IbIIIIA.

22. BBIBEPUTE TPU ®YHKIIVU IVIASMATHUYECKOM MEMBPAHBI

1) obecreurBaeT MOCTYIUICHHE B KJIETKY HOHOB U MEJIKMX MOJICKYI;

2) obecreunBaeT NePEBUKEHNE BELIECTB B KIIETKE;

3) OTrpaHUYMBAET LUTOIIA3MY OT OKPYXKAIOIIEH CPE/bI;

4) yqacTByeT B MOTJIONIEHNUN BEIIECTB KICTKOM;

5) mpuaaeT KIeTKe KECTKYIo hopmy;

6) cyxuT Marpureit ais cuare3a nPHK.

23. BBIBEPUTE JIBA TIPU3HAKA HE TIOAXOJAIIUWE JJISA OIMMCAHUSA TPAHCKPUIILIUU ¥V
OYKAPUOT

1) oOpa3oBaHKe MOIUHYKJICOTHIHOM 1IETIH;

2) COeAMHSAIOTCS HYKIICOTHIBI, COIEPIKaIINe Ie30KCUPHUO03Y;



3) marpuueit cayxut moiekyna JIHK;

4) MPOUCXOIUT B SAJIPE;

5) ynBoenue monexyns! JTHK.

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbD ITPOLIECCOB 3MBPUOHAJIBHOI'O PAZBUTUA
I[MTO3BOHOYHLBIX )XMBOTHbBIX:

1) 3akiiajKa 3a4aTOYHBIX OPraHOB 3apO/IBIIIA;

2) HanpaBlieHHBIC TIEPEMEIICHHSI KJIETOK U uX auddepeHupoBKa;

3) pa3BUTHE HEPBHOM IIJIACTUHKH,

4) cnusiHUE STMIEKIICTKH U CTIEpMaTo301,1a U 00pa30BaHUE 3UTOTHI,

5) bopMupoBaHrEe MHOTOKJIETOYHOTO OAHOCIOWHOTO 3apO/IbIIIA.

25. YIIOPAAOUYUTE NCKOITAEMBIE ®OPMbI UEJIOBEKA 110 BPEMEHU CYHIECTBOBAHUA,
HAUMHAS C CAMOU IPEBHEN ®OPMBI:

1) YenoBek ymenslii;

2) KpoMaHBOHIIHI;

3) HeanneprainbLibl;

4) YenoBek MpsIMOXOISIIIHIA;

5) ABCTpanoOnuTEK.

ITAJOHBI OTBETOB:

Ne 3ananus 16 17 18 19 20 21 22 23 24 25

OTBET 54213141245 |345( 231 (25431134 (25| 45231 | 51432

YacTtb 2
B 3aganmsix 26-30 pemure 3axaum:

3aganue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka I[BETKOB OyI€T Y paCTeHUI ropoxa, MOITyYeHHbBIX
OT CaMOOTBUICHUS TOMO3UTOTHBIX POIUTEIHCKUX (OPM C KPACHBIMU M C O€JIBIMU LIBETKAMH, a TAKKE OT
UX CKpELIMBaHUsS MKy co00il.

Pemenue. O6e ponurenbckue OpPMbI TOMO3UTOTHBI, TOATOMY 3aIUCh CKPEIIUBAHUIN OyIET CIEIYIOIICH:
— ot camoonsuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT nepekpecTHoro onbuieHus: P: AA x aa.

['omMo3uroTHBIE (POPMBI JAIOT €IMHCTBEHHBIM TUI TaMET, U MOITOMY MPU UX CIUSHUU OyAeT IMOJy4eH
enuHCTBeHHBIN TN MOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Otsert. 1. KpacHo1BeTKOBbIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (OPMBI C KPACHBIMH I[BETKAMU. 2.
Bce notoMku pacteHuil ¢ 6enpIMU [IBETKaMH OynyT OesIOIIBETKOBBIMH (OHU BCErJa FOMO3UIOTHBI). 3. Bee
pacTeHussT OT CKpEUIMBaHUS  KPAaCHOILIBETKOBBIX T'OMO3HIOTHBIX C  OEJOLBETKOBBIMH  OymyT
KPaCHOIIBETKOBBIMU (JIOMUHAHTHBIN ()EHOTHIT), HO T€TEPO3UTOTHBIMHU 110 TEHOTHITY.

3aganue 27. 3agauya Ne 2. Ha peOenka c I rpynmnoil kpoBu B pojioMe NMPETEHAYIOT JIBE POJUTENbCKHE
Hapsbl:

— 1 mapa: mars ¢ I, orer; ¢ IV rpynnoii kpoBu;

— 2 mapa: Mars co II, orer ¢ III rpynmnoit kpoBu.

Kakoii mape npuHaanexut pebeHok?

Pemenue. Pebenok ¢ I rp. kposu no renorumny — [°I°. Takoe coueranue amneneii BO3MOXKHO TOJBHKO B
cllydae, €CJM raMeThl U OTLa, U Marepu OynyT cozaepkars amnenu [°. CrienoBarenbHO, 3Ta KOMOMHALINSA
T€HOB MOIVIa OCYIIECTBUTHCS TOJIBKO MPH 3a4aTud peOeHKa B ciydae BTOPOW Mapbl, KOTa Marh U OTel]
TeTEPO3UTOTHI. 3aIUILIEM CXEMY CKPEIIMBaHHUS

P:TAI° @xIBI° &; GRQ: 0,51 A+ 0,51°; GJ: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHIHO, YTO MEpBasi Cynpykeckas mapa NpeTeH0BaTh Ha 3TOro peOeHKa He MOXKET, T. K. Y HE€ MOTYT
Ob1Th netu Tonbko co 11 u Il rpynnamu kpoBu:

P:1°I° @ x TATBJ; Fl1: 50% IA I° u 50%IB I° (y meteii 1T u I11 rp. KpoBH COOTB. ).



OrtBer. PeGeHOK npuHAIEKUT BTOPOI Mape Cyrnpyros.

3ananme 28. 3agaya Ne 3. Onpeznenure cpeHUI pa3Mep JUCTOUKOB Y Oeoro Kiiesepa, MOJy4eHHOTO OT
CKPELIMBAHUS T€TOPO3UTOTHBIX PACTeHUH ¢ aucToukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenune. OnpenensieM reHOTUIIBI U 3aIIUChIBAEM CKPEILMBAHUE:

P: Vbav x V by v; onpenensiem ramerst: GQ: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; nony4aem IOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25V by v; 0,25vv.

Ortger. [TonyueHo 4 Tuna (peHOTUIIOB ¥ TEHOTUIIOB B PABHBIX COOTHOIIEHUAX. 13 HUX a71s1 mepBoro Oyner
XapaKTepHa CBEPXJIOMUHAHTHOCTb (CPEJHUN pa3Mep JIMCTOUYKOB 18 MM).

3ananme 29. 3agaua Ne 4. [IpoaHanu3upyiiTe XapakTtep INepelaud pelecCUBHOrO, YacTHYHO
CIIETJIEHHOTO C TIOJIOM, HAClI€ICTBEHHOTO 3a00JI€BaHUs OT MaTepy K MOTOMKAM.

Pemenne. P:9X aX a IX AY A Gonbna F1: $X AX a d XaY AF2:9X AX a; $X aX a;d XAY A ;
34X aY A 6onbHa

Ortser. bonesns nepenaercs oT MaTepu 4epes3 AETEH U MPOSABISIETCS TOJIBKO Y BHYYEK.

3anganue 30. 113 snemenToB cooOmiecTBa (MOJIEBKA, 3€PHO 3JIaKOB, (DUIIMH, XOPEK) COCTaBBTE IMUIIEBYIO
LleNb ¥ Ha OCHOBAHUM IPaBUJIA HKOJIOTHYECKOM MUpPaMUJIbl ONIPEEIIUTE, CKOJIBKO HYXKHO 3€pHa, 4TOObI B
JIECy BBIPOC OJMH (PYUIMH Maccou 2,5 KT.

OrBer:

3epHO 371aK0B Mpemrs-nioneBka Xopek OunuH
2500 kr 250 xr 25 Kkr 2,5 xr

B Yactu 1 u Yactu 2 mpexacraBiieHbl 3aaHusi, OTHOCSILIMECS K TPEM YPOBHSIM CIIOKHOCTHU:
«HU3KHUI», «CPEIHUI», «BBICOKHI». B 3aBUCMMOCTH OT THNA U TPYIHOCTU 33JaHUSl €r0 BBIIOJIHEHHE
OLIEHUBAETCSl PAa3HBIM YHCJIOM OalIOB. BBIMONHEHNWE KaXKIOTO 3aaHUsl «HHU3KOTO» YPOBHS CIOKHOCTH
orieHuBaercs 1 O6amiom. 3a BBINOTHEHHWE 3aJaHUM «CPETHETr0» YPOBHS CIOXKHOCTH B 3aBHUCHUMOCTH OT
MIOJIHOTHI U NTPaBHJIBHOCTH OTBETA MPUCBAUBAETCs /10 2 OaJjIoB.

K 3amaHuio «BBICOKOTO» YpPOBHS CIOXHOCTHM OTHOCHUTCSl pEUIEHUE CUTYAllMOHHBIX 3a/Jad. 3a
BBINIOJITHEHUE 33JaHUN «BBICOKOTO» YpPOBHS B 3aBUCHMOCTH OT IIOJIHOTHI M MpPaBWJIBHOCTH OTBETA
MpHCcBanBaeTcs 10 3-X OaljIoB.

3aaHusl «HU3KOTO» U «CPEIHEro» ypOBHEH CIO0KHOCTU MPOBEPSIIOTCS aBTOMaTH4ecku. OTBETHI Ha
3a/IaHMs] «BBICOKOTO» YPOBHS IPOBEPSIIOTCS B PYYHOM PEKHUME.

Pacnipenenenue 3aganuii o ypoBHSIM CIOXHOCTH MIPEJICTABIICHO B CIEIYIONIEH TabIuIIe:

YpoBeHb IIpouenTHoe
CJIOKHOCTH bann coaep:kaHue Tun Bonpocos

3ajaHus 3ajaHui

Huzkuit 1 50% - 3aJIaHKsI ¢ BBIOOPOM OJTHOTO MIPAaBUIIBHOTO OTBETA

Cpennuit 2 33% - MHO>KECTBEHHBIN BBIOOD;
- BOOPOCBl  HA  YNOpPSAJOYMBAHUE WU
YCTaHOBIICHHE MTPABHIILHOMN TOCIE0BATEILHOCTH

Beicoknii 3 17% - 3aJa4M, MPEeAyCMaTpUBAIOIINE pPA3BEPHYTHIN
OTBET




Kpurepun onenuBanus:

Ouenka IMpoueHT BHIIOTHEHUSI
«OTIIMYHO» 85-100%
«XOpOLIO» 70-84%

«YIOBIIETBOPUTEITHHO 50-69%

«HEYOOBJIICTBOPUTECIIBHO»

menee 49%




