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1. O0mas xapakTepucTHKa padoyeil mporpaMMsl 001e00pa3oBaTe/IbHON JTUCIUIIIHHBI
«BAOJIOT' USI»

1.1. MecTOo TMCHMILIUHBI

Oo6meoOpa3oBaTenpHas AucnuiuinHa «buonorusy sBiseTcs 00s3aTeTbHOM YaCThIO
00111600pa30BaTEILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO mo
cneuuanbHocTH 54.02.01 «Iu3zaiin (1o oTpacism)y».

1.2. I_Ie.]'ll/l U IINTIAHUPYEMBIC PE3YJbTATbI OCBOCHUSA TUCHUIIJIMHBI:

1.2.1. leau aucuunJIMHbI

Lenb: popmMupoBaHue y 00ydaromuXxcsi CACTEMbI 3HAHUN O Pa3IMYHBIX YPOBHSX )KU3HU CO
3HAHMEM COBPEMCHHBIX NPEJCTABICHUNW O JKHUBOW TPUPOJE, HABBIKOB TII0 IPOBEICHHUIO
OHMOJIOTUYECKUX HCCIICJOBAaHUI C COOJIIOJACHUEM OTHYECKUX HOPM, apryMEHTHPOBaHHON
JTUYHOCTHOMW TIO3UIINH 110 OEPE)KHOMY OTHOIICHHIO K OKPYKAOIIEH cpee.

3angauu:

* mosydeHue pyHaaMeHTaIbHBIX 3HAHUH 0 Ononornveckux cucremax (Kierka, Opranusm,
[Momynsimus, Bun, Dxocucrema); UCTOPUU Pa3BUTHS COBPEMEHHBIX MPEICTABICHUNM O >KUBOUN
MIPUPOJIC, BBUIAIOIINXCS OTKPBITHIX B OHOJIOTMUYECKON HayKe; poJi OWOJIOTHYECKOW HAyKH B
(GbOopMUPOBaHUN COBPEMEHHOW EeCTECTBEHHO-HAYYHOW KapTHUHBI MHpa; METOJaX Hay4yHOTO
TIO3HAHWS,;

* OBJAQJICHHE YMEHUSIMH JIOTUYECKH MBICIHTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTUYECKNX 3HAHWW B MPAKTHICCKOW JEATSIBHOCTH JIFOJEH, DPAa3BUTHH COBPEMEHHBIX
TEXHOJIOTHil; OMPEIeNATh )KUBbIE 00BEKTHI B MPUPO/IE; MPOBOIUTH HAOIIOICHUS 32 YKOCUCTEMaMU
C IETBI0 UX OIHMCAHUS M BBISBJICHHS €CTECTBEHHBIX W aHTPOTIOTCHHBIX U3MEHEHUH; HAXOUTh U
aHAIM3UPOBATH HHPOPMAITUIO O KUBBIX 00BEKTAX;

* pa3BUTHE MIO3HABATEILHBIX MHTEPECOB, MHTEILICKTYAJIbHBIX H TBOPUYECKHUX CITIOCOOHOCTEH
oOydaromuxcsi B Mporecce U3ydeHUs OMOJNOTUYECKHUX SIBICHUN; BBIJAIONINXCS TOCTHXKEHUHN
OMOJIOTHH, BOIICANINX B OOIMIEYETIOBEUSCKYIO KYJIbTYPY; CIOXKHBIX M IMPOTUBOPEUUBBIX MyTEH
pa3BUTHS COBPEMEHHBIX Hay4HBIX B3TJIS0B, UJIEH, TEOPHid, KOHIEMIUI, THIIOTE3 (O CYIHOCTH U
MIPOUCXOXICHUH KHU3HU, YEJIOBEKA) B X07I€ paOOTHI ¢ Pa3IMYHBIMA UCTOYHUKAMU UH(POPMAITUH;

* BOCNHUTaHHWE YOEKIACHHOCTH B HEOOXOJUMOCTH TIO3HAHUS JKUBOW TMPUPOJIBI,
HEO0OXOIUMOCTH PaIMOHAIBHOTO MPUPOIOIIOIE30BAHUS, OSPEKHOTO OTHOMICHUS K MPUPOIHBIM
pecypcam U OKpyXkKaroIieid cpesie, COOCTBEHHOMY 3/JOPOBBIO; YBXKEHHS K MHEHHIO ONIMOHEHTA MPH
00CYX)ICHUU OMOJOTUYECKHUX TTPOOIIEM;

* UCIOJIb30BaHUE MPUOOPETEHHBIX OMOJOTMUYECKUX 3HAHWM W YMEHUH B MOBCEIHEBHOM
KU3HU JUIS OIEHKH TTOCJICJICTBUN CBOEH JCATENBHOCTH (M JEATEIBHOCTH IPYTHX JIOACH) IO
OTHOIICHHUIO K OKpY’Kalollel cpefe, 3M0pOBBI0 JIPYTHX JIIOAEH U COOCTBEHHOMY 3JI0POBBIO;
000CHOBaHUE U COONIOZICHNE Mep MPODUIAKTHKN 3a00JIEBaHHM, OKa3aHUE MTePBOW TTOMOIIU MPH
TpaBMax, COOJIIO/ICHHE TTPABHII TTOBEICHHUS B TIPUPO/IC.

1.2.2. Ilnanupyemble pe3yJbTAThbl 0OCBOCHUS 00111e00pa30BaTeJIbHOM IUCIUILUIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Oco6oe 3HaueHNnEe TUCITUIIIINHA UMeeT pu popMupoBanuu u pazsutun OK:

OK 01. BeiOupats cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW IeSATEIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOWUCKA, aHAJIM3a W HMHTEPIPETALUU
uHpopMaluu ¥ UHDOPMALMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHs 3a1ad MpodeccuoHaIbHON
NeSITeTbHOCTH;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH Cpebl, PecypcocOepexeHuIo,
OPUMEHSTh 3HaHWS 00 W3MEHEHUU KIuMaTa, MPUHIMIBI OepexIIMBOro MPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALIUsX;

Koa m HauMeHOBaHHE l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

popmupyembIx

KOMIIeTeHIHii O0mue JucuMiuimHapHbIe
OK 01. Beibupatp B 4acTH TPYAOBOIO | - CcGOPMUPOBATH 3HAHUSA O
COCcO0BI pelIeHus 3a1a4 BOCIIMTAHUS: MecTeé U poiau OHOJIOTUH B
npodeccHoHaIbHON - TOTOBHOCTb K  TpPYyAY, | CACTEME €CTECTBEHHBIX HayK, B
JesTeNbHOCTH OCO3HaHME LEHHOCTH | (GOPMUPOBAHUHM COBPEMEHHOMN

IMPHUMECHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTb K aKTHBHOHU
JESITSIIbHOCTH
TEXHOJOTUYECKON u
COLIMAIIbHOW HAaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMHPOBATb,
TUTAHUPOBATH u
CaMOCTOSITENIbHO  BBITIOJTHSTH
TaKyIo JIeSITeIbHOCTD;

-  UWHTepeC K pPa3IUYHBIM
chepam  mpodeccruoHaNTbHON
JESITENIbHOCTH,

OBnazneHrne yHUBEPCAIBbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMU
JIEUCTBUSIMU:
a) 0a3zoBble
AeMCTBUA:

- CaMOCTOSITEIILHO
dbopMynupoBaTh "
aKTyaJIn3upoBaTh  MpPoOJIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATh
CYIIECTBEHHBIA TMPU3HAK WIH
OCHOBaHUS JUIS CPaBHCHWS,
KJTacCU(UKAUU U 000O0IICHNUS;
- OTIPEICIIATh eJTH
JESITEIILHOCTH, 3a/1aBaTh
mapaMeTpsl M KPUTEPHH UX
JOCTHKEHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTU U
MIPOTUBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

JIOrH4Y€CKHue

€CTECTBEHHOHAy4YHOU KapTUHBI
MHpa, B II03HAHUM 3aKOHOB
IPUPOIBI U PEIICHUH )KU3HEHHO
BA)KHBIX COLIMATIBHO-3THYECKHUX,
HKOHOMHYECKUX,
9KOJIOTUYECKUX
9eloBevYecTBa, a
pelLeHnn
panroHaIFHOTO
IPUPOAONOIb30BAHNUS; B
(hopMUPOBAHUHM  IIEHHOCTHOTO
OTHOILICHHUS K npupoze,
0O0IIeCTBY, YeJIOBEKY; O BKIIAJE
POCCHMCKMX U 3apyOexHbIX
YUEHBIX - OMOJIOTOB B pa3BUTHE
O6uosiornu;  (PyHKIHMOHAIBHOM
IPaMOTHOCTH  YeJIOBEeKa  JUIs
peleHus dKU3HEHHBIX MPo0IIeM,
- YMEThb BIIAJIETh CHUCTEMOMU
OMOJIOTUYECKUX 3HaHUM,
KOTOpast BKIIIOYAET:
OCHOBOIIOJIAraromye
OMOJIOTHYECKHE TEPMUHBI U
MOHATHUS ()KU3HB, KJIETKA, TKaHb,
opras, OpTaHu3M, BUI,
MOy JIALHS, HKOCHUCTEMA,
OHOLIEHO3, ouocdepa;
MeTadO0JIn3M, roMeocTas,
KJICTOYHBIH UMMYHUTET,
OHOCHUHTE3 Ocnka,
OMONOIMMEpPBI, IUCKPETHOCTH,
caMOperyJIsIus,
CaMOBOCIIPOU3BEJICHHUE,

npo0em
TaKkKe B
BOIIPOCOB




- BHOCHTbH
JIeSITEILHOCTD,
COOTBETCTBUEC pe3yJIbTaTOB
LensaM,  OLUEHHMBAaTh  PHUCKHU
IMOCJICICTBUI NCATCIbHOCTH;

- pa3BUBaTh KpEeaTUBHOE
MBIIUICHUE TPU  PEUICHUU
JKU3HEHHBIX TTPOOJIEM

0) 0a3oBble
HCCJIe0BaTeIbCKIE
JelcTBHA:

- BJIQJICTh HAaBBIKAMHU YYEOHO-
HCCIIeI0OBATEIbCKOM u
MPOEKTHOM JIeSITEILHOCTH,
HaBBEIKAMH paspenieHus
npo0Jem;

- BBISIBJIATD
CIICACTBCHHEIC CBS3H u
aKTyaJu3HpOBaTh 3az1auy,
BBIJBUTATh TUIIOTE3Y ee
penieHus, HaXOJIUTh
apryMEHThI JUISE
JIOKa3aTelIbCTBA CBOHUX
YTBEPKJICHH, 3a71aBaTh
napameTpbl H KpUTEpUU
pELICHHUS;

- aHAJIIM3UPOBATh NOJIyYEHHBIE B
xoje pereHus 3amaun
pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh MX JAOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETbh NEPEHOCUTHh 3HAHUS B

KOPPEKTUBBl B
OLICHUBATb

IIPUYUHHO-

MI03HABATEIbHYIO u
MPAaKTUYECKYIO obmactu
KUBHEACATCIIBHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS
n3 paBHBIX Hpe}lMeTHBIX
o0uacTeii;

- BBIIBUT'AaTh HOBBIC naceu,
npeJiarath OpPUTHHAJIbHBIC
Ioaxoabl 1 peHIeHI/ISI;

- CIIOCOOHOCTH ux
HCITOJIB30BaHMUS B

O3HAaBaTEJILHON U COTUAIILHON
MPaKTUKE

HaCJICIACTBCHHOCTD,

M3MEHYHBOCTH,
9HEPro3aBUCHUMOCTb, POCT U
pas3BuTHE);

Ouosornyeckue TEOPHH:

kierounast teopus T. IlIBaHHa,
M IIneiigena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynurera [ Opmux, W.U.
Meunukosa, XPOMOCOMHast
Teopus HacneacTBeHHocTu T.
Moprana, 3aKOH 3apO/IbIIIEBOTO
CXOJICTBA K. bapa,
3BOJIOLMOHHAs  Teopuss Y.
HapBuna, CHHTETHUYECKAs
TEOpHsl  SBOJIIOIMH, TEOPUS
anTporioreHeza Y. JlapBuHa;
Teopusi  Oumoreonenosa B.H.
Cyxkauéna; y4yeHus H.N.
BapmiioBa - o  llenrtpax
MHOT000pa3us u
MPOUCXOXKIACHHUS  KYJbTYPHBIX
pactenuii, A.H. CeBepuona - o
MyTsIX u HaIlpaBJICHUAX
spomtounu, B.M. BepHanckoro -
o Ouocdepe;

3aKOHBI (emmHOOOpPA3UA
IIOTOMKOB IIEPBOTO MOKOJIEHUS,
pacIleIIeHUs MIPU3HAKOB,
HE3aBUCHMOI'O  HAaCJIEAOBaHUSA
MIPU3HAKOB I. Mennaens,
CLUEIUICHHOTO  HAcCJIeI0BAHUS
NPU3HAKOB W HApYUICHUS
cueruieHus: reHoB T. Moprana;
FOMOJIOTUYECKUX  PAIOB B
HAaCJIEACTBEHHON
n3meHurBoctu H.M. BaBuioaa,
TE€HETUYECKOTO paBHOBECHS
Jbx. Xapaun u B. BaiinGepra;
3aponbimeBoro cxonacrsa K.

bapa, OMOTreHeTHUYECKOTO
3akoHa O. T'ekkems, .
Mronnepa);

MPUHIUNBL  (YUCTOTBI  TaMeT,
KOMIUJIEMEHTAPHOCTH);
mpaBwia  (muHumyma  O.
JInbuxa, IKOJIOTHYECKOU
MMpaMHIbl ynces, Ouomaccsl u
SHEPrun);

runoTe3bl (koamepBatHon A.U.
Omnapuna, NepBUYHOTO OyJIHOHA




Jx. Xonneiina, mukpocdep C.
®doxkca, pudozuma T. Yek);
- chopmmpoBaTh  yMeHUs

pacKpbIBaTh coJiepKaHue
OCHOBOITOJIArarOIINX

OMOJIOTHYECKUX  TEOpHUH |
TUIIOTE3: KJICTOYHOM,

XPOMOCOMHOM, MYTallMOHHO,
9BOJIIOLIMOHHOM,

OPOUCXOXKACHUS  KM3HH U
YeJI0BeKa; BJAJICHUE CHCTEMOM
3HaHUNA 00 OCHOBHBIX METOAaX

Hay4HOTO MMO3HAHU,
UCTIOJIb3YEMBIX B
OMOJIOrMYECKUX

HCCIIEIOBAHMAX JKUBBIX
00BEKTOB U 9KOCHUCTEM
(omucanue, U3MEpPEHHUE,
IIPOBE/ICHHE HaOIOICHUT );
cnoco0aMu  BBISIBICHHUS U
OIIEHKHU AHTPOIOTC€HHBIX

WU3MEHEHUH B IIPUPOJIE;

- chopmupoBaTh  yMeHUs
pacKpbIBaTh
OCHOBOIOJIararoIme
OMOJIOTMYECKHE  3aKOHbl U
3akoHOMepHocTu (I'. Mennens,
T. Moprauna, H.W1. BaBunosa, 3.
lexkens, @. Miromnepa, K.
bapa), TPaHUIIBI ux
NPUMEHUMOCTH K  JKHUBBIM
CUCTEMaM;

- YMETh BBIIEIATh
CYILLIECTBEHHbIE IIPU3HAKU:
CTPOEHHSI BUPYCOB, KIJIETOK
MIPOKAPUOT " 9YKapHoT;
OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUIOB, OHOre0IEHO30B,
9KOCHUCTEM U 6rochepsl;
CTPOEHHUSI OpPraHOB U CHUCTEM
OpraHoOB pPacTeHUH, >KUBOTHBIX,
YEJIOBEKa; IIPOLIECCOB
KU3HEJEATEIIbHOCTH,
MPOTEKAIIIUX B OpPraHU3Max
pacTeHui, JKUBOTHBIX u
YEJIOBEKa;

OMOJIOTUUECKHX MPOIIECCOB:
oOMeHa BellecTB (MeTaboInu3M),
nHpopMalUd U TpeBpalleHus
SHEpPIuy, OpOXKEeHHUS,
aBTOTpO(HOTO u




reTepoTpoPpHOro TUIIOB
nuTaHus,  (GOTOCHHTE3a W
XEMOCHHTE3a, MHUTO3a, Meio03a,
rameToreHesa, 3MOpHOTEHE3a,
MOCTAMOPHOHAIEHOTO
pa3BuUTHSA, Pa3MHOXKEHUS,
WHIUBUAYATBHOTO  Pa3BUTHUS
opraHusma (oHTOTCHE3A),
B3aHUMOJICHCTBUS T'€HOB,
reTepo3uca; NenucTBUI
HCKYCCTBEHHOTO orbopa,
CTAaOWIIM3UPYIOIIETO,
JIBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 oTbopa;
AJIONATPUIECKOTO u
CUMITaTPUIECKOTO
BUJI000pa30BaHMS; BIIVSTHUS
JMBUOKYIIUX CHJI DBOJIIONUU Ha
reHO(OH]T MOMYJISIIINH;
PUCTIOCOOTIEHHOCTH
OpPraHU3MOB K cpejie 0OuTaHusl,
yepeqoBaHUs HallpaBJICHUI
SBOJIIOIUH; KpyroBopoTa
BEIICCTB M IOTOKA JHEPTUU B
9KOCHUCTEMaX;

- npuodpectu OTIBIT
MPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOTO TIO3HAHMSI,
UCTIONB3YEMBIX B  OHOJOTHU:
HAOMIOACHUS W ONHMCAHUS
KUBBIX CHUCTEM, TMPOIECCOB U
SIBJICHWIA, OpraHu3aluu "
NpOBEJCHUS  OUOJOTHYECKOTO
OKCIIEPUMEHTA,  BBIIBIDKCHUS

THUIIOTE3, BBISIBJIATH
3aBUCHMOCTH MCKIOY
HUcCiIeayCMbIMU BCJIMYHUHAMMU,
O00BACHATH MMOJIYYCHHBIC

pe3ynbTathl U (HOPMYIUPOBATH
BBIBOJBI C  HCIOJB30BAHUEM
Hay4HBIX IIOHATUN, TEOPUM U
3aKOHOB;

- chopmupoBaTh  yMeHUs
BBIJICTISTH CYIIIECTBCHHBIC
MPU3HAKA  BHUPYCOB, KIIETOK
MPOKAPUOT u JYKapHoT;
OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUJIOB, OHOreoIEHO30B Hu
DKOCHUCTEM; 0COOEHHOCTH
mpoiieccoB oOMeHa BEIIECTB U
MpPEeBpALICHUs]  DHEPTUH B




KJIETKE, dorocuHTE3A,
TUTACTHYECKOTO u
JHEPTEeTHIECKOTO oOMeHa,
XEMOCHHTE3a, MHTO03a, Melo03a,
OIUTOJIOTBOPEHUS, Pa3BUTHS U
pa3MHOXKCHHS,
WHIUBUAYATBHOTO  Pa3BUTHUS
opraHusma (oHTOTCHE3A),
O00pb0OBI 32  CyIIECTBOBaHHE,
€CTECTBEHHOTO orbopa,
BHI000pa30BaHUs,
IPUCTIOCOOICHHOCTH
OpraHU3MOB K cpeie 0OuTaHus,
BIIMSIHUS KOMIIOHCHTOB
9KOCUCTEM,  aHTPOIIOTEHHBIX
U3MEHCHHH B  3KOCHCTEMax
CBOEH MECTHOCTH, KPyroBOpOTa
BEIICCTB W  IpPEBpallcHUE
sHeprum B 6uocdepe;

- chopMHpoOBaTH  YMEHHS
PUMEHSTh TIOJTyYCHHBIC
3HAHUS ~ JUIS  OOBSCHEHUS
OMOJIOTUYECKUX TPOIECCOB U
SIBJICHUU, TUTST MIPUHATHS
OPAaKTHYECKUX  pElIeHHid B
MOBCEIHEBHOMN KU3HU C IIEIBIO
obecrniedeHus 0e30macHOCTH
CBOCTO 3JIOPOBBS H 3IOPOBBS
OKPYKAFOIINX TroJei,
coOJroIeHHsI 3I0pOBOTO 00pasa
KU3HHA, HOPM  TPaMOTHOTO
MOBEJACHUA B  OKpYKarolleu
IPUPOJIHOM Cpefie; TOHUMaHue
HEO0XOIUMOCTH
UCTIONB30BAaHUSl  JIOCTHIKEHUHN
COBPEMEHHOW  OWOJIOTHH |
OMOTEXHOIOTHIA ISt
paIMoHaIBLHOTO
MIPUPOIOIONBE30BAHUS;, YMEHUE
HCITOJIb30BaTh
COOTBETCTBYIOIIIME apTyMEHTHI,
OMOJIOTHYECKYTO
TEPMHHOJIOTHIO U CHUMBOIUKY
JUIS  JI0Ka3aTelIbCTBA POJICTBA
OpTaHHU3MOB pa3HbIX
CUCTEeMaTHYCCKUX TPYIIIT;
B3aMMOCBSI3M  OPTaHU3MOB U
cpenpl OOWTaHWs; €IMHCTBA
YeIIOBEYECKUX pac;
HEOOXOIUMOCTH 3I0POBOTO
o0Opa3a JKWU3HH, COXpAaHCHHSA
pazHooOpa3us BHJIOB "




9KOCHCTEM, KaKk  yCJIOBHS
COCYIIIECTBOBAHUS TMPUPOIBI U
YEeJI0BCUYCCTBA;

- chopmupoBaTh  yMEHUsA
penrate OMOJIOTHYECKUE 3a/1a4H,
COCTaBJIATh  I€HOTHUIIMYECKHE
CXEMBl  CKpCIIMBAaHHUS IS
pa3HbIX THIIOB HAacCJCAOBAHHUS
MPU3HAKOB Y  OPraHHU3MOB,
COCTaBJISITh CXEMbI IEpPeHOCa
BEIIECTB WU  DHEPIUH B
9KOCUCTeMax (IeNH TUTAHHUS,
MUIICBBIE  CETH),  BBIABIATH
IPUYHUHHO-CJICICTBEHHBIC
CBSI3M MEXIy HCCIICyeMbIMU
OMOJIOTHYECKUMU OOBEKTaAMH,
nporeccaMi W SBICHUSMU;
JIeJIaTh BBIBOJBI M TTPOTHO3HI Ha

OCHOBaHUU MOJTy4E€HHBIX
pe3yJbTaToB;

- chopmupoBaTh  yMeHUs
KPUTHYCCKH OIICHHUBATH
uHpopMaIo OHOJIOTHYECKOTO
COJIEp’KaHusl,  BKJIIOYAIOLIYIO
NICEBAOHAYYHbIE 3HAHHUS W3
Pa3TUYHBIX UCTOYHUKOB
(cpenctBa MaccoBO
nHpopmanuu, Hay4HO-
MOMYJISIPHBIE MaTepHabl);
WHTEPIPETUPOBATh ITHUECKUC
ACTIEKTBI COBpPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTHH,
MEIWIIMHE,  OUMOTEXHOJIOTHUH;
paccMarpuBarth  TJIOOAJIbHBIC
9KOJIOTUYECKUE pOoOIIEMBI

COBPEMEHHOCTH, (OPMHUPOBATH
[0  OTHOIIEHHIO K  HUM

CcOOCTBEHHYIO MTO3HUIINIO,
YMEHHE OIICHUBATh ITHUYECKUE
ACTICKTBI COBPEMEHHBIX
WCCIeIoOBaHU B oOnactu
OMOTEXHOJIOTHH "
TeHETUUYECKUX TEXHOJIOTU I
(KI1OHUpOBaHUE,
HCKYCCTBEHHOE
OILJIOJIOTBOPEHHUE,
HaIpaBJIEHHOE U3MEHEeHHe
TreHOMa u CO3/aHHE

TPAHCTEHHBIX OPTaHU3MOB);

- chopMHpoOBaTH  YMEHHS
CO3/1aBaTh COOCTBEHHBIC
MTUChMEHHBIC " YCTHBIC




cooOuieHus Ha OCHOBE
OMOJIOTHYECKOW  MH(POPMALIHH
M3 HECKOJIBKMX HMCTOYHHKOB,

IPaMOTHO HCII0JIb30BATh
MIOHSATUHHBIN arrapar
OHOJIOT Y,

- YMETb BBIIBUTaTh TUIIOTE3BI,
IIPOBEPSATH 1754
9KCIIEPUMEHTAILHBIMU

cpencTBamu, GopMyIIupys LETb
WCCIICIOBAHMS, aHATU3UPOBATh
MOJlyYEeHHBIE  pe3ylbTaThl U
JIeTIaTh BBIBOJIBI;

- IPUHUMATh Y4acTUe B HAYYHO-
UCCIIeIOBATEIbCKONW paboTe 1o

ouosorum, HKOJIOTUU u
MEJUIIMHE, MPOBOAUMOM Ha
0aze  IIKOJBHBIX  HAYYHBIX
o011ecTB u myOIu4YHO
MPEICTABIISTH MOJTyYCHHBIC
pe3ynbTaThl Ha YYEHHYECKHX
KOH(EepeHLHIX pa3Horo

YpOBHS,
OK 02. Mcnonb3oBaTh B ob6nactu nieHHOCTH Hay4yHOro | -  cOpMHUPOBAaTH  yYMEHHUSA
COBPEMEHHBIE CPEJICTBA MTO3HAHUS: KPUTUYECKH OIICHUBATh
MOUCKA, aHAJIN3a U - c(hOpMHUPOBAHHOCTH | HHPOPMAIUIO OHMOIOTUYECKOTO
HWHTEpIpeTaIu MHPOBO33PEHUS, COJIepKaHus,  BKIIOYAIOIIYIO
nHpopMaluu U COOTBETCTBYIOIIETO NICEBJIOHAYYHbIE 3HAHUS U3
nH(pOpMaIMOHHBIE COBpPEMEHHOMY YPOBHIO | pa3IMYHBIX HMCTOYHUKOB
TEXHOJIOTUU JJIS pa3BUTHS HayKu u | (cpeactsa MacCcOBOM
BBITIOJIHEHHS 337124 00111eCTBEHHOM MPaKTUKH, | nHOpMaIuu, Hay4HO-
npodeccnoHanbHOM OCHOBaHHOTO  Ha  JMAJIOre | MOMYJspPHbIE MaTepHabl);
e TeTLHOCTH KYJIbTYp,  CIOCOOCTBYIOIIETO | MHTEPIIPETUPOBATh ATHUECKUE
OCO3HAaHUIO CBOEr0 MECTa B | ACMEKThI COBPEMEHHBIX
MOJIMKYJIbTYPHOM MHDE; UCCIIEJIOBaHU B  OWOIIOTHH,

- COBEpILICHCTBOBAHHE
SA3bIKOBOM M YUTATEIIbCKOU
KYJBTYPbI Kak Cpe/acTBa
B3aUMO/ICUCTBUS MEXITY
JIOBMU U TIO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH
HAay4YHOU JIESITETBHOCTH,
TOTOBHOCTD OCYILIECTBJIATH
MPOEKTHYIO 71
HCCIIEIOBATENbCKY IO
JIEATEIbHOCTh MHAWUBUIYATbHO
U B TPYIIIE;

OBnageHne yHHUBEPCAIBHBIMU
y4eOHBIMH TTO3HABATEIILHBIMU
NEUCTBUSIMU:

B) paboTta ¢ nHpopmarmei:

MCEOUIIUHE, 6I/IOT€XHOJ'IOFI/II/I;

- UHTEPIIPETUPOBATh ITUYECKUE
ACIICKTHI COBPEMCHHBIX
UCCIIeIOBaHU B Ouosoruwy,
MEIUIIHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IJ100aJIbHBIE
JKOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH
110 OTHOHIICHUIO K HHUM

COOCTBEHHYIO MO3UIIHIO,
YMCHHE OIICHUBATh ITHUYCCKUC
ACITEKThI COBpPEMEHHBIX
HCCIENOBaHU B o0Oiactu
OMOTEXHOJIOTHH U
F€HETHYECKUX TEXHOJIOTHI
(K1OHUpOBaHUE,

HNCKYCCTBCHHOC




- BIIA/ICTh HaBBIKaMHU
MOJlydeHusT HMHPOpMAIMH U3
UCTOYHUKOB PAa3HBIX THIIOB,

CaMOCTOSITEIBHO
OCYIIECTBISATh MOUCK, AHAIM3,
CHUCTEMATHU3ALIUIO u

MHTEpHpeTannio UHPOpPMaLUU
pa3iaMyYHbIX BUIAOB U (Qopm

OILJIOJIOTBOPEHHE,
HaIrpaBJICHHOE HU3MCHEHUE
reHoMa u CO3J1aHue
TPAHCTCHHBIX OPIaHU3MOB);

- chopmupoBaTh  yMeHUs
CO3/1aBaTh COOCTBCHHbBIE
MUCHbMEHHbBIC u YCTHBIC
COOOIIIeHHS Ha OCHOBE

IIpEJICTaBICHMUS], Oouosnornyeckoit  MHMOpMAIIH

- co34aBaTh  TEKCTbl B | U3 HECKOJBKUX HCTOYHHKOB,

pa3nuYHBIX (popMaTax ¢ yueToM | TpaMOTHO HCII0JIb30BATh

Ha3HaueHus: MHGOpMALMU U | MOHATUHHBINA anmapar

[[EJICBON ayAUTOPHH, BBIOUpas | Ouoyoruu

ONTUMAJIbHYIO bopmy

IIPEJICTaBICHUS u

BU3YyallU3aliH;

- OLEHUBaTh JOCTOBEPHOCTb,

JETUTUMHOCTD  MH(OpMAIIHH,

€e COOTBETCTBUE IPABOBBIM U

MOpPaJIbHO-ITHYECKIM HOpMaM;

- HUCHOJNb30BaTh  CpelCTBa

MH(OPMALIMOHHBIX u

KOMMYHHUKAI[HOHHBIX

TEXHOJIOTUI B peleHun

KOTHUTHBHBIX,

KOMMYHHUKaTHBHBIX u

OpPraHU3alMOHHBIX  3a7a4y €

COOIIOIEHUEM TpeboBaHMt

SPrOHOMHUKH, TEXHUKHU

0e30IacHOCTH, TUTHEHBI,

pecypcocOepexeHus,

MPAaBOBBIX M 3TUYECKUX HOPM,

HOpM UH(POPMALIMOHHOM

0e301acHOCTH;

- BJIAJIETh HaBBIKAMU

pacrio3HaBaHMS W 3aIIUTHI

uHpopManuu,

MH(OpMaLOHHON

0€30MaCHOCTH JIMYHOCTH
OK 04. DOd¢dexTuBHO | - TOTOBHOCTh K CAMOPA3BUTHIO, | -  c(HOpPMUPOBATH  YMEHHS
B3aMMO/IEHICTBOBATh U | CAMOCTOSITENTEHOCTH U | co3aBaTh COOCTBEHHBIE
paboTaTh B KOJUIEKTHBE M | CAMOONPEEIICHHUIO; MTUCHMEHHBIC " YCTHBIC
KOMaH/1e -OBJIaJICHHE HaBBIKAMHU Y4€OHO- | COOOIIEHUS Ha OCHOBE

HCCIIE0BATENbCKOM, Ouosnoruueckod MHGpOpMaUU

NPOEKTHOM M COLMAJbHOM | U3 HECKOJBKUX HMCTOYHHUKOB,

JeSITEIIbHOCTH; IrPaMOTHO HCIIOJIb30BATh

OBJageHnue NOHITHUUHBIN arrapar

YHHBEPCAJIbHBIMH ouosoruy;

KOMMYHHMKATHBHBIMH - YMETh BBLIBUTaTh TUIOTE3bI,

AefiCTBUSIMM: IIPOBEPATH ux

0) coBMecTHast JKCIEPUMEHTAIbHBIMU

AeSITeIbHOCTD! cpeacTBaMu, GOpMYIHpPYs LENb




- IOHMMATh M HCIOJb30BaTh
MPEUMYIIEeCTBAa KOMAaHJIHOW U
WHIUBUIYATBHON pabOTHI;

- IPUHUMATh 1[EJTH COBMECTHOM
JIeATCIIBHOCTH,
OpraHU30BBIBAThH u
KOOPJMHHUPOBATH JCUCTBUS IO
ee JOCTHIKEHHIO: COCTAaBJIATH
IJIaH JICWCTBUM, paclpeneaTh
polii ¢ y4eTOM MHCHHH
Y4aCTHUKOB 00CyX/1aTh
pe3yIbTaThI COBMECTHOM
paboThI;

- KOOPJIMHHUPOBATH 51
BBITIOJIHSTH Pa0bOTy B yCIIOBUSIX
peaslbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aHMMOJCHCTBUS;

- OCYIIECTBJISATh MO3UTHBHOE
CTpaTeruyecKkoe IMOBEJACHUE B
Pa3IMYHBIX CUTYyaIusXx,
MpOSIBJIATE  TBOPUECTBO U
BOOOpaXeHue, OBITH
WHUIIHATABHEIM

Osaaaenue
YHHBEpPCAJbHbIMH
peryJsiTHBHbIMHU
JeHCTBUSIMHU:

I') NPUHATHE ce0si U JIPYrux
Jwoaeii:

- [pUHUMATh MOTHUBBI U
apryMeHTHI JPYTHX JIOJCH TIpH
aHaimze pE3yNIbTaTOB
JIESITEIIBHOCTH;

- TMpU3HaBaTh CBOE IMPaBO U
MpaBo Jpyrux JOAEeH Ha
OIINOKH;

- pa3BUBaTh  CIOCOOHOCTH

MOHUMAaTh MHpP C TIO3HMIUHU
JIPYTOro YelloBeKa

HCCIeAOBaHUs, aHAIU3UPOBATh
MOJYYCHHBbIE  pe3yJIbTaThl U
JIeJIaTh BBIBOBI;

- IPUHUMATh Y4aCTHE B HAYYHO-
HCCIeA0BaTeNIbCKON padboTe 1o
OHoJIOruy, 9KOJOTUH n
MEIMIMHE, MPOBOJMMONA Ha
0aze  IIKOJIBHBIX  HAyYHBIX
o0riecTB u nyOIUYHO
MPEJCTABIISITh MOJTy4YCHHbBIC
pe3yabTaThl Ha YYEHUYECKUX
KOH(EepeHIIHUSIX Pa3HOTO YPOBHS

OK 07. CopneiicTBoBaTh
COXPAHEHUIO OKPYKaroUel
cpensl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHUHU KIIUMaTa,
MIPUHIIMAITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UpE3BbIYaHBIX
CUTYaIUSIX

B 00J1acTH DKO0JI0OrMYECKOr0
BOCIIMTAHUA:

- c(OpPMHPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYpBHI,
IIOHMMAaHHE BIIUSTHUSA
COLIMATILHO-3KOHOMHYECKUX

IIPOLIECCOB  HA  COCTOSIHHE
NPUPOAHON M COLMAIBHOMN
Cpenbl, OCO3HaHHE
r100a7IBHOTO XapakTepa

HKOJIOTHYECKUX MPObIIeM;

- BJIIQJETh CUCTEMOM 3HAHUU 00
OCHOBHBIX METOJAaX HAYYHOIO

MO3HAHUS, HCIOJIB3YEeMbIX B
OMOJIOrTYECKHX

HCCIEI0BAHUIX JKUBBIX
00BEKTOB 51 DKOCUCTEM
(ommmcanwme, U3MEepeHHue,
MPOBEACHUE HaOIIOICHUT );
crmocodaMyu  BBIABJIEHHS U
OIIEHKH AHTPOTIOTCHHBIX

HU3MEHEHUN B IPUPOJIE;




- MJIaHUPOBaHUE n
OCYIIIECTBJICHUE JICUCTBUA B
OKpY’KaIoIlIeH cpesie Ha OCHOBE
3HAHUS I1IeJIe YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;
aKTHUBHOE HETpUsITUE
JIEUCTBUMA, TPUHOCAIIUX BpeI
OKpYXarollei cpeae;

- yMEHUE MPOTHO3UPOBATH
HeOIaronpusTHhIC
DKOJIOTHYCCKUE  ITOCICIACTBUS
MpEANPUHUMAEMbIX JEHCTBUH,
npeaoTBpaiaTh ux;

- pacuMpeHue OITBITa
JIEATECIIBHOCTA DKOJOTMYCCKOM
HaIpaBJICHHOCTH;

- OBJIaJICHUC HaBBIKAaMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U  COLMAIBHOMN
JIeATEIILHOCTU

- yMETh BBISIBIATH
OTJINYUTENBHBIE PU3HAKH
JKUBBIX CHUCTEM, B TOM YHCIIE
rpuOOB, paCTEHH, J)KUBOTHBIX H
YeJI0BEKa; MPHUCIIOCOOICHHOCTD
BUJOB K cCpele OOWTaHWMS,
a0MOTHYECKUX U OMOTHUECKHX

KOMIIOHEHTOB 3KOCUCTEM,
B3aUMOCBSA3€H OpraHU3MOB B
CO00I1IeCTBaX, AHTPOMOTEHHBIX
W3MEHEHUH B  JKOCHUCTEMax
CBOEH MECTHOCTH;

- yMETh BBIJICIIATH
CYILIECTBEHHbIE MIPU3HAKU
OMOJIOTUUECKHUX MIPOLIECCOB:

oOMeHa BeniecTB (MeTaboJIu3M),
uHPOpMAIMU U TPEBPAIICHUS

SHEpPruu, OpOXeHHS,
aBTOTpO(HOTO u
reTepoTpodHOro THUIIOB
nuTaHus,  (QOTOCHHTE3a U

XEeMOCHHTE3a, MHUTO3a, Melo03a,
ramMeTorenesa, AMOpUOreHesa,
OCTAIMOPHOHAJIBHOTO
pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYATBHOTO  Pa3BUTHUS
Opranmu3ma (oHTOTEHE3),
B3aHMOJICHCTBHS T'€HOB,
reTeposuca; JNEUCTBUN
HCKYCCTBEHHOTO otOopa,
CTaOUITU3UPYIOIIETO,
JBUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOIO otOopa;
AJIONATPUIECKOTO "
CUMIATPUYECKOTO
BH1000pa30BaHUS; BIIVSTHUS
JIBUKYIIUX CHUJT DBOJIOLUU Ha
reHO(OH]T MIONYJISIIUY;
MPUCTIOCOOTIEHHOCTH
OpPraHM3MOB K cpejie 0OuTaHus,
YepeOBaHHUS HaIpaBJICHUN
SBOJIOIINN; KpyroBOpoTa
BEIIECTB M IOTOKA JSHEPTUU B
9KOCHCTEMAaX




2. CTpyKTypa u coaep:kaHue 0011e00pa30BaTeIbHON N CHUNITHHbBI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Buj yueOHoi1 padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 80

B T.Y.

OcHoBHOe cojiep:KaHue 78

BT. 4..

TeopeTuieckoe o0ydeHue 39
NPaKTUYECKUE 3aHATHS 39
nabopaTOpPHBIE 3aHATUS -
IMpomexxyTounas arrectanus (1ugdepeHHPOBAHHBII 3a4eT) 2




2.2. TemaTn4yecKuii IJIaH U COJePKAHHUE TUCUUILINHBI

HaumenoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro MaTepuasa
(ocHOBHOE 1 PO ecCHOHAIBLHO-
OpPHEHTHPOBAHHOE), J1Aa00paTOPHbIE 1
NPaKTHYeCKHUe 3aHATHSI, TPUKJIATHOM
MOYJIb (IIPH HAJTMYMH)

O0BbeM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUN

1

2

Pazgen 1. Kiletka — CTpYKTYPHO-(p)YHKIIMOHAJILHAS €INHHUIA

JKHBOTI0

20

Tema 1.1.
buoJsiorns kak Hayka

OcHoBHoOe coaep:kaHue

TGOPGTH‘leCKOC oﬁyqelme:

buonorus kak Hayka. CBsi3b OMOJIOTHH C
JNPYTHMH HayKaMu: OMOXUMUS,
ouodusuka, OMoHUKa, reHoreorpadus u
np. Ponb u mecto Guosioruu B
(hopMUpOBaHUM COBPEMEHHOI Hay4YHOI
KapTHHBI MUpA. 3HAaYeHUE OMOJIOTHYECKIX
3HaHuid. ctopus Ouonoruu. 3HaueHue
IUTOJIOTHH JIJISL PA3BUTHS OMOJIOTUN U
MO3HAHUS PUPOIbL. MEeTOAbI IUTOIOTHH:
MUKPOCKOIIHSI, XpoMaTorpadus,
anekTpodopes, METO MEUEHBIX aTOMOB,
muddepeHnmaIbHOe HeHTPU(yTupOBaHHE,
KyJbTYypa KJIETOK

OK 02

Tema 1.2. O0masn
XapaKkTepucTUKA
JKU3HH

OcHoBHOE coaep:kaHne

TereTI/I‘leCKOC oﬁyqe}me:

Pa3znooOpa3zue 6uocucrem. Opranuzanus
OMOJIOTHYECKUX CUCTEM. Y POBHH
OpraHu3aIK OMOCUCTEM: MOJIEKYIISIPHO-
TeHETUYECKUN, OPTaHOUHO-KIETOYHBIH,
OpPraHU3MEHHBIN, TOMYJISIIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTEOIIeHOTHYECKHUIA),
ouocgepnsiii. Hayku, nzyudaromue
Ouosiornyeckre 0ObEKThI Ha Pa3HbIX
YPOBHSIX OpTraHU3aIiy )u3HU. O0mas
XapaKTePUCTHKA KU3HH, CBOMCTBA JKUBBIX
cucteM. [Ipoueccsl, nponcxoasmue B
6uocucremax

OK 01
OK 02

Tema 1.3.
buoaornyeckn
Ba:KHbIe XUMHYECKHeE
coeIMHEeHus

OcHoBHOE coaep:kaHue

Teoperuyeckoe o0yueHue:

XUMHUYECKUN COCTaB KIIETKHU.
Heoprannueckue BemiecTBa KJIETKH, UX
OuosoruuecKas pob.

Oprannueckue BenIecTBa KJIETKH.
buonornueckue nonumepsl. benku.
Crpykrypa u pyHKIHMN OEITKOBOM
MOJIEKYJIbl. DEpPMEHTBI, TPUHIUI UX
nercTBUs. YrieBoasl. buonornueckue
(hyHKIMH YTIIEBOJIOB.

OK 02
OK 04




Jlumaer. OOIIwiA MJIaH CTPOCHUSL.
IMaapodunsHO-THAPOPOOHEIE CBOMCTRA.
Knaccudukanus mununos. buonornueckne
¢byskaun munuaoB. AT®. CtpoeHue
Moutekyisl AT®. buonoruueckue
dbyukmun ATO

HpaKTI/I‘IGCKI/Ie 3aHATHSA:

Posnp 6eKoB, yriieBo10B U KHPOB B
OpraHu3Me yeioBeka. BUTaMuHbI 1
OMOJIOTMYECKU aKTUBHBIE JOOABKU, UX
3HAYCHUE B J)KU3HH OpraHU3Ma 4eOBeKa.
['uno- ¥ aBUTAaMUHO3bI UX TIOCIICCTBHUS.
[IpencraBneHne yCTHBIX COOOIECHUIT ¢
MIPE3EHTAIMECH, TTOITOTOBJICHHBIX IO
MEPEYHIO HCTOYHUKOB, PEKOMEHIOBaHHBIX
IpernoaBaTesieM

Tema 1.4.
CrpykTypHO-
(pyHKIHOHAIBHASA
OpraHu3anus KJIeTOoK

OcHoBHOE€ CoICpPKaHuE

Teopernyeckoe o0yueHune:

Knerounas teopus (T. IlIBann, M.
[netinen, P. Bupxos). OcHOBHEIE
MOJI0KEHUS COBPEMEHHOW KJIETOYHOU
Teopuu. THUIIBI KJIETOK: SyKapuoTHYECKas
u npokapuoruyeckasi. CpaBHUTEIbHASA
XapaKTEPUCTHKA KJIETOK DYKapuoT
(pacTuTeNnbHOM, KUBOTHOM, TPHUOHOIN).
CrtpoeHne npoKapuoTUYECKON KIIETKH.
Oco0eHHOCTH CTpOEHUS reTepoTpodHOI
U aBTOTPO(HON NMPOKAPUOTUIECKUX
kyeTok. CTpoeHue Mmia3MaTH4ecKon
MeMOpaHbl. TpaHCIIOPT BEIIECTB uepes3
IJ1a3MaTHYECKY0 MEMOpaHy: MacCUBHbBIN
Y aKTUBHBIN. DHJIOLUTO3: TUHOLIUTO3,
(haromuTo3. Ik301uTo3. O60IO0UKA UK
KJIeTOuHas cTeHka. CTpyKTypa u
(yHKIMU KJIETOYHOM CTEHKHU pacTeHUH,
rpuboB

urormmasma. I{uto3omas. [luTockener.
OnHOMeMOpaHHbIE OPTraHOU B KIIETKHU:
sujomiazmaTudeckas cetsb (J11C),
anmnapat [ oyb1Ku, TM30COMBI,
TIEPOKCHUCOMBI, BAKYOJIM PACTUTEIHHBIX
kietok. CTpoeHne u GyHKIIUU
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIIETKH.
Knerounsrii cok. Typrop.
[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOH/JIPUH, TIACTU/IBI: XJIOPOILIACTHI,
XPOMOILIACTBI, TEUKOTIIACTHI, HX
cTpoeHue U GyHKIMU. SaepHbIi anmapat
KJIETKU, CTPOCHHE U (DYHKIUH.
HemeMOpaHHbIe OpraHOUIBI KIICTKHU:
prUOOCOMBI, MUKPOTPYOOUYKH, KIICTOYHBIN

OK 02
OK 04




ueHTp. OpraHoubl IBUKEHUS: PECHUYKH
u krytuku. CtpoeHue u QyHKIUU
HEMEMOpaHHBIX OPTAaHOUIOB KIIETKU

Tema 1.5.
CTpykTypHO-
(pyHKUMOHANBbHBIE
(paxTopsI
HACJIeICTBEHHOCTH

OCHOBHOE co/Iep:KaHue

TCOPGTH‘leCKOC oﬁyqelme:

Ctpoenne XxpoMocoM. XpOMOCOMHBIN
Ha0Op KJIETOK, TOMOJIOTUYHBIC U
HEroMOJIOTUYHBIE XPOMOCOMBI,
TaIUIOWIHBIN U TUTUIONTHEIN Ha0OpP.
Hyxneunossie kuciotsl. JJHK u PHK.
CrpoeHue HyKJIE€MHOBBIX KUCIIOT.
Hyxkneoruasl. KommneMentapHsbie
azoTuctele ocHOBaHus. [IpaBuiio
Yapraddoda. Ctpykrypa IHK — nBoiinas
criupalib. MeCTOHaXO0XKICHUE U
ouonornueckue pynkuun JJHK. JJTHK-
skcneptusa. Bunsl PHK. @ynkinun PHK
B KJICTKE

HpaRaneCKne 3aHATHSA:

Pemenue 3amau Ha OIIpCACIICHUC
IOCJICA0BATCIIbHOCTU HYKJICOTUI0B

OK 01
OK 02

Tema 1.6.
IIpoueccnl
MATPUYHOIO CHHTE3a

OCcHOBHOE co/Iep:KaHue

Teopernyeckoe o0yueHune:

Marpuunsiii cunte3 JJHK — pennukanus.
[Tpuanmns! penmukanuu JJHK.
Mexanusm perukanuu JJHK.
Penapamus JIHK (mopemnnekaruBHas,
nocrperuiekaruBHasi). Peakuun
MaTpU4YHOro cuHre3a. [IpuHnunn
KOMIUIEMEHTAPHOCTH B PEAKLIUAX
MatpuuHoro cuaresa. J{IHK u rens.
T'enmeTnmueckuii KOJI, €ro CBOMCTBA.
TpaHckpunuus — MaTpUYHBINA CUHTE3
PHK. Tpancisauus u e€ sramnsl. Y clioBUs
6uocunresa 6enka. Crpoenue T-PHK u
KOJIMPOBaHUE aMUHOKHUCIOT. Poib
pubocom B OnocuHTe3e Oenka

IIpakTHYecKHe 3aHATHSA:

Pemrenue 3anau Ha onpeneneHue
MOCJIEJ0BATEILHOCTH aMHUHOKHUCIIOT B
MoJieKyJie Oenka.

Pemenue 3agau Ha onpeneneHne
MOCJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MOJIeKYJIe OeKa B clydae W3MEHEHUS
1ocJseoBareabHOCTH Hykineotu 0B JIHK

OK 01
OK 02

Tema 1.7.
HekJjeTtouHble
(popMbI KHU3HH

OcHoBHOE coepxaHue

Teopernueckoe o0yueHue:

Bupycel — HekeTouHbIe (POPMBI KU3HH U
obnurarsele napasutel. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB,
pPETPOBHUPYCOB, OakTeprO(daros.

OK 02
OK 04




XKuznennsnii nuxn JJHK-conepxkammx
BupycoB, PHK-conepskaimmx Bupycos,
6akreprodaros. BUY, renatut yemoBeka.
bakrepuu. O0mas xapakTepuCTHKA.
[Tonarue mramm. Bupycsl u 6akrepuu:
CXOJICTBA U pa3anyus

HpaKTI/I‘ICCKI/Ie 3aHATHSA

BupycHusie u 6akrepuanbHbie
3aboneBanus. OOIME TPUHIUITHI
UCTIOJIb30BAHUS JICKAPCTBEHHBIX
BemiecTB. OcoOEHHOCTH MPUMEHEHUS
aHTHUOUOTHKOB.

[IpencraBieHne yCTHBIX COOOIIEHUH €
Ipe3eHTallel, TOIrOTOBICHHBIX T10
MEPEYHIO HCTOYHHUKOB,
PEKOMEHJOBAaHHBIX IPETO/IaBATEIEM

Tema 1.8.

O0OMeH BelecTB H
npeBpaileHue
JHEPTUH B KJIETKe

OcHoBHOE€ CoICpPKaHuE

Teopernyeckoe o0yueHune:

AccuMuISIIMs 1 JUCCUMMIISLIUS — JIBE
CTOpOHBI MeTaboiu3Ma. Turmbsl oOMeHa
BEIIECTB: aBTOTPOPHBIN U
reTepoTpodHBIA, a3POOHBIN 1
aHa’pOOHBII. DHEpreTuYecKoe
o0ecreyeHne KIeTKU: IIpeBpalleHe
AT® B 00OMEHHBIX TIPOIIECCAX.
DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTa0oau3Ma

IlepBU4HBII CUHTE3 OPraHUYECKUX
BellecTB B kieTke. [Imactuueckuii oOMeH.
dotocuHTe3. XeMOCUHTE3. AHaIPOOHBIH
SHEpreTUYecKuii 0OMeH. AHa3poOHbIe
opranusMsl. bpoxxeHnue, aBTOTpO(HBINA U
reTepoTpOPHBINA THUI MUTAHUS.
AHa3poOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOIOTHUHU. DTaIlbI
SHepreTudeckoro oomMeHa. ['nmukonus.
buonoruueckoe okucineHue, Uiam
KJIETOYHOE JIbIXaHUE

OK 01
OK 02

Tema 1.9.
KM3HeHHBIH UKJI
KJeTKH. MHuTO3.
Meiio3

OcHoBHOE coepxaHue

Teoperuyeckoe o0yueHue:

KreTouHslii UK, €T0 MEPUOIBI U
perymsiuus. [leproasl nuaTepdaszsl Ux
ocobenHocTH. [JuddepeHnnanus KIeTKu
Y apecT KJIETOYHOTO IuKia. Jlenenue
KJIeTKH — MUTO3. CTaguu MUTO3a U
npoucxozsaume npoueccel. Kapuokunes n
OUTOKUHE3. bruonornyeckoe 3HauCHNE
MHTO3a. Mei03 — pelyKIIMOHHOE JACJICHUE
kiaetku. Crtaguu Meo3a. Melo3 — ocHOBa
MOJIOBOTO pa3sMHoKeHus. [loBenenune
XpoMocoM B Meio3e. KpoccuHrosep.

OK 02
OK 04




buonornueckuii cMbIc Me03a.
DddekTs Metio3a. Melo3 B )KU3HEHHOM
IIUKJIC OPTaHHU3MOB

KonTpoasnas padora
MonekyJsipHbIi YPOBEHb

OpraHu3anuru )KUBOIO

Paznen 2. Ctpoenue u

YHKIHHM OPraHu3Ma
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Tema 2.1.

Conep:xanue

DopMmbl
Pa3MHOKeHHUs
OPraHu3MoB

®opMBbl pa3MHOKEHHSI OPTaHU3MOB.
becnooe 1 1o0Boe pa3MHOKEHUE.
Buzp! Gecrionoro pa3sMHOKEHHS: IPOCTOE
JIeTICHUE HA/IBOE, TOYKOBAHHE,
Pa3MHOKEHHE CIIOpaMH, BET€TaTHBHOE
pasMHOXeHue, pparmMeHTanus,
kJ0HHpoBaHue. [lo0Boe pasMHOKEHHE.

OK 01
OK 02

Tema 2.2.

OcHoBHOE CoACpPKaHuE

OHToreunes

TeopeTuquRoe oﬁyqelme:

JKUBOTHBIX "
YyeJ10BeKa

['amerorenes y >KMBOTHBIX.
Crnepmarorenes u oorexe3. CtpoeHue
TMOJIOBBIX KJIETOK. OIJI0OJ0TBOPEHHE U
SMOPHOHAIEHOE PA3BUTHE JKUBOTHBIX.
[Taprenorenes. DmOpuorenes (Ha
npumepe JanuerHuka). Craauu
aMOpHOreHe3a

Pocr u pasBuTHE KUBOTHBIX.
[ToctamOpuonaneHbIi epuo. [psmoe u
HemnpsiMoe pasButhe. Pazsurue ¢
MeTaMop(ho30M y GECTI03BOHOUYHBIX U
MTO3BOHOYHBIX )KUBOTHBIX. CTaauu
OCTAMOPHOHAIBHOTO PA3BUTHUSA Y
JKUBOTHBIX U 4yesoBeka. [leprossr
OHTOI€He3a YelnoBeKa. buonornyeckoe
CTapeHue u cMePTh. [ epoHTOIOTHS

OK 02
OK 04

Tema 2.3. OcHoBHBIE

OcHoBHOE coaep:kaHne

NNOHATHUA '€CHECTHKH

TereTI/I‘leCKOC oﬁyqe}me:

I'eneTnKa Kak HayKa O HACJIEACTBEHHOCTU
1 U3MEHYMBOCTU OpraHu3MoB. OCHOBHbIE
TEHETUYECKUE MTOHATUS U CUMBOJIBL. ['eH.
I'enotun. @eHoTun. AJUIEIbHBIE TEHBI.
AnbTepHAaTUBHBIE IPU3HAKH.
JIOMUHAHTHBIN U PELECCUBHBIN
IIpU3HAKU. ' OMO3UIOTa U rE€TEPO3UTOTa.
UYucras nunus. ['ubpuasl. OCHOBHBIE
METO/bI TeHETUKH: THOPUIOTIOTHUECKHH,
LATOJIOTUYECKNE, MOJIEKYJIIPHO-
TCHETUYECKUE

OK 01
OK 02

Tema 2.4.

OcHoBHOE coepxaHue

3akoHOMepHOCTH

Teopernueckoe o0yueHue:

HacJIeA0OBaHUSA

3aKOHOMEPHOCTH 00pa30BaHUs raMer.
3akonsl . Menaens: MonoruOpuaHoe
ckpemuBanue. [Ipasuio
JOMUHHPOBAHUs. 3aKOH eAMHO00pa3us

OK 02
OK 04




MEPBOT0O MOKOJIEHUS. 3aKOH PacIICTIICHUS
MpU3HAKOB. [[uToMmornueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHHUS.
I'nnoTe3a YMCTOTHI FaMeT.
AHanusupyouiee CKpeuBaHue.
JluruOpuHoe CKpemuBaHue. 3aKoH
HE3aBUCHUMOI'0 HACJIEAOBAHUS TPU3HAKOB.
[TonuruGpuaHOE HAacIEOBaHUE U €TO
3aKOHOMEPHOCTHU

Tema 2.5.
B3aumoneiictBue
reHoOB

OCHOBHOE cO/Iep:KaHue

TCOPGTH‘leCKOC oﬁyqelme:

I'enoTnn Kak 1eI0CTHAS CUCTEMA.
MHOXECTBEHHOE ACHCTBUE I'C€HOB.
[Ineitorponusi. MHOKECTBEHHBIM
ajenu3M. B3auMoaeiicTBHe alllIeIbHBIX
reHoB. KonomunupoBaHue.
BzanMoeiicTBHe HealIeIbHBIX T€HOB.
KommnneMeHnTapHOCTh. DNKCTAa3.
[Tonumepus

OK 01
OK 02

Tema 2.6.
CuenjienHoe
HACJIeIOBAHHE
NMPU3HAKOB

OCcHOBHOE co/Iep:KaHue

TeopeTuquRoe oﬁyqelme:

3akonbl T. Moprana. CuemjieHHOe
HacJe0BaHUE TeHOB, HAPYIIICHHUE
CIEIUICHUS. XPOMOCOMHAs TEOPHUS
HACJIEJACTBEHHOCTH. | eHeTHUeCcKoe
KapTUPOBAHUE XPOMOCOM.
Hcnonws3oBanre KpoCCUHTOBEPA IS
COCTABJICHUS] TECHETUUECKUX KapT
XPOMOCOM

OK 01
OK 02

Tema 2.7. I'eneTuka
moJia

OcHoBHOE CoACpPKaHUE

Teopernyeckoe o0yueHue:

XPpOMOCOMHBIN MEXAHU3M OIIPENEICHUS
110J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHsIi ¥ reTeporaMeTHbIN MOJI.
I'eneTnyeckas CTpyKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB,
CLEIUICHHBIX C II0JIOM

IIpakTHYecKHe 3aHATHSA:

Pemenue 3ama4d Ha OIIPCACIICHUC
BEPOATHOCTU BOSHUKHOBCHU A
HaCJICACTBCHHBIX ITPU3HAKOB,
CIHCIVICHHBIX C ITOJIOM, COCTaBJICHHEC
TCHOTUIIMYICCKHUX CXEM CKPCIIUMBAHUA

OK 01
OK 02

Tema 2.8. 'enernka
YyeJ0BeKa

OcHoBHOE coepxaHue

Teopernueckoe o0yueHue:

Kapuotun yenoseka. MeTo bl U3ydyeHUst
TCHETHKH YEJIOBEKA: TCHEAJTOrNIeCKUM,
OJIM3HEIOBBIH, IIUTOICHETUYCCKUI,
OMOXMMHUYECKHH, TOMYJISIITIOHHO-
cratucTudeckuii. HaciencTBeHHEIE
3a00JIeBaHUA YejloBeKa. | eHHbIC U

OK 01
OK 02




XPOMOCOMHBIE OOJIE3HU YETIOBEKA.
Bonesnu ¢ HacnencrseHHoU
MPEAPACIIONO0KEHHOCTHI0. 3HAUCHUE
MEIULIMHCKOM M'eHETUKH B
MpeAOTBPALICHUH U JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHM YeI0BEKa

HpaKTI/I‘ICCKI/Ie 3aHATHSA

Pemenue 3agau Ha onpeneneHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX ITPU3HAKOB, UCTIOJIb3YS
METO/bI TCHETHKH YCIIOBCKA,
COCTaBJICHHE TeHOTHITHYECKUX CXEM
ckpenuBanus. [IpeacraBieHue yCTHbIX
COOOIICHUH C Ipe3eHTaIuel 0
HACJIEICTBEHHBIX 3a00I€BaHUAX
YyeJIoBeKa

Tema 2.9.
3akoHOMepHOCTH
H3MEHYNBOCTH

OcHoBHOE€ CoICpPKaHuE

Teopernyeckoe o0yueHune:

B3anmopencTere reHoTuIna U cpesl Ipu
(dhopMupoBaHUH (PEHOTHIIA.
N3MeHYMBOCTh IPU3HAKOB.
KauecTBeHHBIE U KOJINYECTBEHHBIE
MIpU3HAKU. BUJIbI N”3MEHYUBOCTH:
HACJIEICTBEHHAs! U HEHACJICICTBEHHAS.
3aKOH rOMOJIOTHYECKUX PSJIOB B
HacnencTBeHHoi n3menunBoctu (H..
Bagsuios).

MoudukanoHHas, UIu
(eHoTUNMYECKass U3BMEHYUBOCTh. Poiib
cpeabl B MOAU(DUKALMOHHOM
n3mMeHunBocTH. HopMma peaknnn
Ipu3HaKa. BapuanuoHHbli psag U
BApUALMOHHAsA KpHUBasi. XapaKTEPUCTUKA
MOJIU(UKATMIOHHONW U3MEHUYNBOCTH
HacnencrTBeHnHas, niuy reHOTUITHYECKast
n3MeH4YnBoCTh. KomMOMHaTuBHAs
W3MEHYUBOCTb.

MyTtanunoHHas U3MEHYUBOCTD. Busl
MyTalUi: TEHHbIE, XxPOMOCOMHBIE,
reHoMHbI€. [ [puunHbBl BOSHUKHOBEHHUS
MyTaluu

IIpakTHYecKHE 3aHATHSA:

Pemenne 3amad Ha OIMPECACIICHUE TUIIa
MyTallyuu npu nepeaavc HaCJICACTBCHHBIX
IIPHU3HAKOB, COCTABJICHUC
TCHOTUIIMYICCKHUX CXCM CKPCIIUMBAHUA

OK 01
OK 02
OK 04

Tema 2.10. Cenexkuus
OpPraHu3MoB

OcHoBHOE conep:kanne

TeopeTnueckoe o0yueHue:

OK 01
OK 02




Cenekius kak Hayka. MeTobl
CEJICKIIMOHHOM paboThl. ['eTepo3uc u ero
npuunHbl. IcKkyccTBeHHBIM 0TOOP:
MACCOBBIN U MHJIUBUAYAJIbHBIN. JTaIbl
KoMOuHanmoHHou cenekuu. Copr,
opo/JIa, MTaMM

ANTropuUTMBI pelIeHNe 3a/1a4 Ha
ompeieJICHUE BO3MOXHOTO
BO3HHUKHOBCHUS HACIICICTBCHHEIX
MIPU3HAKOB TI0 CEJICKIMH, COCTABIICHUE
TEHOTHUIMYECKUX CXEM CKpPEIIMBaHUs

KonTpoasnas padora

Crpoenne U GyHKIUHN OpraHU3Ma

Paznen 3. Teopusi 3BoIIOIIUT
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Tema 3.1. UcTopus
IBOJTIOLHOHHOTO
yuyeHust

OcHoBHOE€ CoACpPKaHuE

Teopernyeckoe o0yueHune:

[lepBbie HBOIIOLIMOHHBIE KOHIEIIUH.
I'pagyanuctuueckas 3BONIOIHMOHHAS
konuenuus JK.b. Jlamapka. J[Buxyuniue
cuibl 3BoJtonuu. Kpeanonusm u
tparcopmusMm. Cucremaruka K. JIuanes
u e€ 3HaueHue A HGOPMUPOBAHUS UJIEU
9BOJIIOLIMU

[IpennoceiIku BOZHUKHOBEHUS
JTApBUHU3MA. DBOJIOIUS BUIOB B
npupoje. bopsba 3a cyniecTtBoBaHue.
EctectBennsiit oToop. JJuBeprenuus
MIPU3HAKOB U BUJI000pa30BaHue.
OcHOBHBIE MOJIOKEHUS CUHTETUYECKOM
teopuu 3Bomtonuu (CTI). Ponb
9BOJIIOLIMOHHOW T€OpUU B (POPMUPOBAHUU
Hay4YHOU KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
Muxkpo3Bosrouus

OcHoBHOE CoACpPKaHUE

TereTI/I‘leCKOC oﬁyqelme:

MUKpPO3BOIIOLHKS U MAKPOIBOIIOLHUS KaK
JTaIbl 3BOJIIOLMOHHOIO IIpoIecca.
I'eneTnueckue OCHOBBI IBOJIIOLIHH.
MyTaruu u KOMOMHAIIMN KaK
3JIEMEHTAPHBIN 3BOJIFOLIMOHHBIN
Matepuai. [lonynsnus kak s1eMeHTapHas
€AMHUILA IBOJIIOIUH.

JBuxyire cuibl (paKTopbl) SBOIOIHH.
MyTalnoHHBIN IPOLIECC U
KOMOWHATUBHAsI U3MEHYUBOCTbD.
Murpanus. M30m4uus nonyJisiun:
reorpaduyeckas (IpocTpaHCTBEHHAs),
Ouosorudeckast (pernpoayKTUBHAS).
EcrtecTBeHHBIN 0TOOP — HANIPaABISIOMINANA
¢axrop 3Bomouuu. boprda 3a
CYyILIECTBOBAHUE KaK MEXAHU3M JECHCTBUSA
€CTECTBEHHOT'O 0TOOpa B MOMYJISAIHSIX.
Bun u ero kpurepuu (Ipu3HaKu).

OK 01
OK 02




Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLHMH

Tema 3.3.
Maxkpo3BoJstouust

OcHoBHoOe coep:kaHne

TeopeTnueckoe o0yueHue:

Makpossomonus. PopMbl 1 OCHOBHBIE
HarpaBJieHus MakposBotronuu (A.H.
CesepuioB). [1yTu goctuxkenus
OHOJI0rHYecKoro mporpecca: apomopdos,
UAMOAanTalus, 00Ias 1ereHeparus.
MeTob1 U3y4YeHHS] MAaKPOA3BOJIOLIUH.
3aKOoH 3apOBIIIEBOTO CXO/ICTBa (3aK0H
K. Bbapa). buorenernueckuii 3axoH (3.
I'exkens, @. Mrosiep). O6mue
3aKOHOMEPHOCTH (IIpaBuUJia) YBOIIOLUU

OK 01
OK 02

Tema 3.4.
Bo3HukHoBeHHE U
pa3BUTHE )KM3HHM HA
3emare

OcHoBHOE CoICpPKaHuE

Teopernyeckoe o0yueHune:

['unote3bl 1 TEOPUH BO3HUKHOBEHUS
YKU3HU Ha 3eMiie: KpealnoHH3M,
CaMOTIPOM3BOJILHOE (CITOHTAHHOE)
3apOXKJICHUE, CTAIIMOHAPHOE COCTOSTHHE,
naHcnepmus, 6uomnoss. Hauano
opranu4eckoii sBoonuu. [losiBenue
MIEPBBIX KJIETOK. DBOJIIOIHUS
MeTaboar3Ma. DBOIOLHS TEPBBIX
KJIETOK. [IpOKapruoTHI U DYKapHOTHI.
IIpoucxoxxaeHrne MHOTOKIETOUHBIX
opranu3MoB. Bo3HUKHOBEHHE OCHOBHBIX
L[ApCTB 3YKapHOT.

OCHOBHBIE YePTHI IBOIIOLIUU
pactutenbsHoro Mupa. OCHOBHBIE YEpPThI
HBOJTIOIIUH KUBOTHOTO MUPa

HpaKTl/l‘-IECKI/Ie 3aHATHSA:

Hpe,[[CTaBJ'ICHI/Ie YCTHOT'O COO6H.ICHI/I$I 151
JICHTBI BPEMCHHU 110 OCHOBHBIM STallaM
BO3HUKHOBCHUA U PA3BUTHA ) KUBOTHOT'O U
PACTUTCIIBHOTO MUPA, MOATOTOBJICHHBIX
10 MCPEYHIO HCTOYHUKOB,
PEKOMCHAOBAHHBIX IMPEIIOAaBaATCIICM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKA —
aHTpoONnoreHe3

OcHoBHOE coaep:kaHne

Teoperuyeckoe o0yueHue:

AHTpOIIOJIOTHS — HAyKa O YEJIOBEKE.
CucremaTdeckoe MOJ0KEHUE YEI0BEKa.
CX0JI1cTBO UeNnoOBEKa € AKUBOTHBIMH.
OTnnuns 4enoBeKa OT )KUBOTHBIX.
[IpsAMOXOKAEHUE U KOMILJIEKC CBSI3aHHBIX
C HUM IIPU3HAKOB. Pa3BuTHE roJI0BHOTO
MO3ra ¥ BTOPOH CUTHAJIbBHOW CUCTEMBI.
CooTHolleHne ONOIOTHYECKUX U
COLIMAJIBHBIX (JaKTOPOB B AaHTPOIIOTCHE3E
OcCHOBHBIE CTaIUU aHTPOIIOTCHE3A.
JIpYONUTEKHN — IPEKU YEJIOBEKA U

OK 02
OK 04




YeII0BEKOOOPA3HBIX 00E3bsH.
[IporoanTpomn — npeiecTBEeHHUK
yesioBeKa. ApXaHTpon — ApEeBHEUIINI
yenoBek. [laneoanTpon — npeBHUM
yenoBek. Heoantpon — yenosek
COBPEMEHHOT0 TUIIA. DBOJIIOLIHS
COBPEMEHHOI'0 YEJIOBEKA.
Yenoeueckue pacbl. OCHOBHBIE
OoJIbIIME Pachl: €BPOIICOUTHAS
(eBpaswuiickas), HErpo-aBCTpAIOUAHAS
(3xBaTOpHANIbHAS ), MOHI'OJIOUTHAS
(a3uarcko-amMepukaHckas). Bpems u
MECTO BOZHUKHOBEHHSI YEJIOBEUECKUX
pac. EZMHCTBO yenoBeuecKux pac

HpaRaneCKne 3aHATHSA:

BpeMs u yTH paccenieHus YeoBeKa mo
wianere. [IpucnocobaeHHOCTh YenoBeka
K Pa3HbIM YCJIOBHSM cpelibl. BiusiHue
reorpaduuecKoi cpebl Ha MOP(OIOTHIO
U (QHU3HOJIOTHIO YETI0OBEKa

3aHII/ITa JICHT BPpEMCHH U MCHTAJIbHBIX
KapT B opMare YCTHOTO COOOIIIECHHS,
IMOATOTOBJICHHBIX I10 IICPEYHIO
HUCTOYHHKOB, PEKOMEH/TOBaHHbBIX
penojaBaTesieM

KonTposbHnasi padora

TeopeTnueckre aceKThl IBOTIOIHH
JKA3HU Ha 3emiie

Pa3pea 4. dxosaorus

20

Tema 4.1.
IKO0JIOTHUECKHE
(axTopsI U cpeabl
JKH3HHA

OcHoBHOE CoICpPKaHUE

Teopernyeckoe o0yueHue:

Cpenpl 00uTaHUs OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/1yIIHAsl, TOYBEHHAS,
BHyTpuopranuzMeHHas. dusuxo-
XUMHUYECKHE OCOOCHHOCTH Cpell
oOuTaHus opranu3mos. [Ipucnocobnenus
OpPraHMU3MOB K JKU3HH B Pa3HBIX Cpefax.
[TonsTHe SKOIOTHYECKOTO (haKTOpA.
Knaccugukanus 3K010ruyeckux
¢dakropos. [IpaBuno munumyma O.
JInbGuxa. 3aKoH ToJepaHTHOCTH B.
[endbopma

OK 07

Tema 4.2.

Homyasuus,
coo01IecTBA,
IKOCHUCTEMBI

OcHoBHOE coepxaHue

Teopernueckoe o0yueHue:

DKoJoru4eckasi XapakTepucTHUKa Buja u
MOMYJISAUHU. DKOJIOTUYECKasl HUILIA BUJA.
DKOJIOTUYECKUE XAPAKTEPUCTUKHU
nonysanuu. CoolIiecTBa U SKOCUCTEMBI.
buonienos u ero crpykrypa (B.H.
CyxkaueB). CBsi3u MeXly OpraHu3MaMHy B
ouoneHoze. CTpyKTypHble KOMIIOHEHTBI
9KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI,

OK 02
OK 07




penyuentsl. KpyroBopor BemecTs u
MIOTOK SHEPTUH B IKOCHCTEME.
Tpoduueckue ypoBHH.
AHTpONOT€HHBIE YKOCUCTEMBI.
ArposkocucreMsl. OTinuus
arpo3KOCHCTEM OT OMOTE€OIIEHO30B.
Ypboskocucrembl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCHCTEM

HpaKTI/I‘ICCKI/Ie 3aHATHSA

Tpoduueckue nienu u cetr. OCHOBHBIC
MOKa3aTeNM 3KocucTeMbl. buomacca u
MPOIYKIHS. DKOJIOTUYECKUE MTHPAMUIbI
gucen, Onomaccel u dHepruu. [IpaBumo
MMPaMHU/JIbI SHEPTUH.

Perrenue nmpakTuKo-OpUEeHTUPOBAHHBIX
pacyeTHBIX 3aJjaHuil 110 epeHoCy
BEILIECTBA U SHEPTHH B IKOCUCTEMAX C
cocTaBieHHE TPOPHUUECKHX Ienel u
nupamMu]; OMOMacChl U IHEPTUU

Tema 4.3. buocdepa -
rjodanbHas
IKOJIOTHYecKast
cucreMa

OcCHOBHOE co/Iep:KaHue

TereTI/I‘leCKOC oﬁyqelme:

buocdepa — xxuBas ob6onouka 3emiu.
PazButue npeacrasnenuit o 6uocdepe B
tpynax B.U. Bepnanckoro. Obnactu
o6uocdepsl u e€ cocran. JK1Boe BEIIECTBO
6uocdeps! u ero GyHKIUU
3aKOHOMEPHOCTH CYLIECTBOBAHMUS
6uocdepsl. OcobenHocTu duocheps! Kak
rio0anbHOM SKOcHCTEMBI. JlnHaMuYeckoe
paBHOBecHe B 6nocdepe. PUTMUYHOCTD
sByIeHUH B 6nocgepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IIUKIIBI.
['moGanbHBIE HKOJIOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTHU M ITyTH UX PEUIeHUs

HpaKTl/l‘-IECKI/Ie 3aHATHUSA:

Pelrenne nmpakTMKO-OpUEHTUPOBAHHBIX
pacUeTHBIX 3a7ja4 Ha ONPEICICHUE
IIJIOIIAAU HACAXKACHUMN I CHUKEHUS
KOHIICHTPALlUN YTJIEKUCIIOTO r'a3a B
aTMocgepe CBOEro pernoHa mpoKMBaHuUs

OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONOTreHHBIX
¢paxTopoB Ha

onocdepy

OcHoBHOE coaep:kaHne

Teoperuyeckoe o0yueHnue:

AHTpOINOTreHHBIC BO3/ICHCTBHS Ha
ouocdepy. 3arpsa3HEHUS KaK BUJ
AQHTPOIIOTEHHOTO BO3/ICHCTBHS
(xumuueckoe, usuueckoe,
buonoeuueckoe, omxoosbl nPoU3E00CMEa U
nompebaeHus). AHTPOIIOTEHHBIC
BO3JICHCTBUS Ha aTMOcdepy.
Bo3zgeiicTBus Ha ruapochepy
(3aepsasnenus u ux ucmoyHuxu,

OK 02
OK 04
OK 07




ucmoujenus 600). BozaeicTaus Ha
nurochepy (deepadayus noussi,
8030elicmaue Ha 20pHble Nopood, Heopa).
AHTpOIIOreHHbIC BO3JEHCTBUS HA
ouoTudeckue cooduiecTsa (eca u
pacmumeinbHvle coobujecmaa,
HCUBOMHBLL MUD)

Tema 4.5. Bausinue OCHOBHOE co/Iep:KaHue

COLIMAJIbHO- Teopernueckoe o0yueHue: 2
IKO0JIOTHYEeCKUX 310pOBbE U €r0 COCTABJISIIOIIME.

(¢pakTopoB Ha @DaKTOpBHI, MOJOKUTEIBHO U

310POBbE YeJI0BeKa OTPUIIATEIILHO BIUSIONINE HA OPTraHU3M

4esoBeKa. BpenHble IPUBBIUKY:
MOCIIEACTBUS U MPOQPHUIAKTHUKA.
[IpobseMa TeXHOTEHHBIX BO3JCHCTBUIN Ha
3JI0pOBbE YETIOBEKa (3JIEKTPOMArHUTHHIE
T0JIs, OBITOBASI XUMHUSI, N30BITOUHBIC
IIYMBI, paualus 1 T.11.). AJanTamus
OpraHm3Ma 4YejioBeka K gakropam
OKpYKarolien cpeibl. 3alluTHbIE
MEXaHHU3MBbI OpraHN3Ma YeJIOBEKa.
3110poBbe M pabOTOCIOCOOHOCTb.
[TpuHIHIBl OpMUPOBAHUS
3J10pOBbECOEPEraroIero MOBEACHHUS.
dusnyeckas akTHBHOCTD U 3/IOPOBEBE.

OK 02
I'pynmnsl 310poBbsi. OCHOBEI OK 04
3aKaNMBaHUs. buoxuMuuyeckue acreKkTsl OK 07
paunoHanbHOro nutanus. [lpasuna
0€301MacHOT0 UCIOIb30BaHMsI ObITOBBIX
IpuOOPOB U TEXHUUECKUX YCTPOICTB
IIpakTHyeckue 3aHATHSA: 2
Omnpenenenne CyTOYHOIO pallMoHa
MTUTAHUS
Coznanue UHIUBUYaIbHON MAaMATKHU O
OpraHU3allK pallMOHATBLHON PU3NUECKON
AKTUBHOCTH
KonTpoubnas padora 1
TeopeTnyeckne acleKThl YKOJIOTUH
IIpomexyTounas arrectanus (AuddepeHuMpoBaHHBINI 3a4eT) 2 OK 01
OK 02
OK 04
OK 07
Bcero: 80

3. YciaoBus peajau3aiuu NporpaMmmal 001eo0pa3oBareibHOM TUCIHUILIHHBI

3.1. OcHameHnue y4eO0HOro npeamMera

Kabuner «buonorumn», ocHaIlleHHBII 000pyJ0BaHUEM: MeOelb, JOCKa, MeJl, HarJsIHbIe
mocobusi (KOMIUIEKTHl Y4YEOHBIX TaOJUIl, IUIAKAaTOB), TEXHHUYECKHUMHU CpPEIACTBAMU OOYyUCHUSI:



KOMITBIOTEp C YCTPOMCTBAMHU BOCIPOM3BENEHHUS 3BYKa, MPUHTEP, MYJIbTUMETUA-TIPOEKTOp C
9KPaHOM, yKa3Ka-IPe3eHTep IS MPEe3eHTALUH.

JlaGopaTopusi, ocHalleHHas O0OpYJOBaHUEM MAJIsl MPOBEIACHUS 3aHSATHHA: MHUKPOCKOIIBL,
CEKYHJIOMep, TOHOMETD, JIabopaTopHas nmocyaa (IpoOUpKH, MOJICTABKY JUIsl IPOOUPOK, MUHIIETHI,
IIECOK, CTYNKH C MECTHKaMH, IPEIMETHbIe U IOKPOBHBIE CTEKJIA, CTEKJSHHbIC HAJIOYKH,
MpenapoBalbHbIC HWIJIBL, (UIBTpOBaNbHAs Oymara (canderku), CTaKaHbl) TUIEPTOHMYECKHMA
pacTtBop xyopuna Hatpus, 3%-HbIi pacTBOp MEPOKCHUA BOJAOPOJA, PacTBOp Hojaa B HOIMCTOM
KaJINH, TJIMIEPUH, KIyOHU KapToQens, JIMCT 3J0JeH KaHaCKOW, TUI0A PAOUHBI OOBIKHOBEHHOU
(psOuHBI UM TOMATA), JIYK PemyaThlid, pa3BEJACHHbIE B BOJE IPOKKH);

3.2. UnpopmannoHHoOe obecnedeHne peajn3alui NPOrpaMMbl

3.2.1. OcHoBHBIE TeYaTHLIC U3AAHUSA

1. Buosorus: 10-i kiaacc: yueOHMK /151 0011e00pPa30BaTeJIbHbIX OPraHu3aIuii: 0a30BbIi
yposenb / [B. B. [laceunuk, A. A. Kamenckuii, A. M. Pyouos u ap.]; nox pexakuueii B. B.
IMaceunnka / AO «U3natenbcTBo [IpocBemenne», 2020.

2. buoJsiorus: 11-if kaacc: ydyeOHHK AJ1s1 00111e00pa3oBaTeIbHBIX OPraHu3anuii: 0a30BbIN
ypoBeHb / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. Pyouos u ap.|; nox pexakuueii B. B.
IMaceunuka / AO «U3nareancTBo [IpocBemenne», 2020.

3. Oo6yxoB, [I. K. buonorus: kieTku M TKaHU: y4yeOHOE MOCOOME ISl CPETHEro
npodeccuonansHoro oopazosanus / JI. K. O0yxos, B. H. KupuienkoBa. — 3-e¢ u3., mepepad. u
non. — Mocksa: U3patensctBo FOpaiit, 2022. — 358 c.

4. buonorust: y4eOHUK M TIPAKTUKYM JUIsI CPEIHETO MpodhecCuOHaIbHOTO 00pa3oBaHus /
B. H. Spsirun [u ap.]; nox penakuueit B. H. SIpsiruna. — 2-e usg.

— Mocksa: U3parensctBo FOpaiit, 2022. — 378 c.

3.2.2. DlIeKTPOHHbIE U3IAHUS

1. Buonorus. 10-11 xmacc (yrimyOneHHBIH YpOBeHb): YYEOHHUK sl CPEIHEro oOIero
obpaszoBanus / B. H. Speirun [u ap.]; mox obmiei pexgakmueit B. H. SIppiruna. — 2-¢ w3a. —
Mocksa: U3znarensctBo HOpaiit, 2022. — 357 ¢. — (Haponnoe mpocsemenue). — ISBN 978-5-
534-15630-0. — Tekct: anmexktponHsbIii // OOpa3oBarensHas ardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxos, /JI. K. buonorus: KJI€TKM W TKaHH: y4eOHOE MOCOOME Jisi CPEIHETro
npodeccuonanbHoro oopazoBanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3zn., nepepad. u
non. — Mocksa: UznarensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccuonanbroe oOpa3oBaHue).
— ISBN 978-5-534-07499-4. — TekcT:

NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/494034

3. buonorus: y4eOHUK U MPAKTUKYM JJISI CPETHEr0 MpodeCcCHOHATBLHOIO 00pa3oBaHUs /
B. H. Speirun [u gp.]; mox penakmueid B. H. fApeiruna. — 2-e uzn. — MockBa: M3naTenscTBo
FOpaiit, 2022. — 378 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Tekct: dAEKTpOHHBIA // O6pazoBarenpHas tuiarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489661



3.2.3./lonoJIHUTEIbHbIE HCTOYHUKH

1. Teitnop . buonorus: 8 3 1. T. 1/ JI. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Conepa ;
nep. 3-ro anrL. u3a. — 14-e uzn. —M. : JlabopaTtopus 3Hanuii, 2022 — 454 c.

2. [TaBnoBa, E. . Dkonorusi: yueOHUK U IPAKTUKYM JJIsl CPEAHET0 TPOPEeCcCHOHATBHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa:

Nz narenscrBo FOpaiit, 2022. — 190 c.

3. Epemuenxko, O. 3. buonorus: yuenue o buocdepe: yueoHoe mocodue s
cpenHero npodeccruonanbHoro obpaszosanus / O. 3. Epemuenko. — 3-e u3n., nepepad. u gorm. —
Mockga: U3narenbctBo FOpaiit, 2022. — 236 c.

4. bmunos, JI. H. Dxomnorus: y4eOHOe mocoOme st cpeiaHero mpodeCCHOHATBHOTO
obpazopanus / JI. H. biimros, B. B. [lomsikoBa, A. B. Cemenua ; mog o6mieit pemakiueit JI. H.
bnunoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, ®. ®. IIpomsbimnenHas skonorus: ydeOnuk / @.D. bproxans, M.B.
I'papkuna, E.E. CnoOusikoBa. — Mocksa: @OPYM: UHOPA-M, 2022. — 208 c.

6. HecmenoBa, H. H. DOkxonoruss dyenoBeka: y4eOHUK M MPAKTUKYM JJs CPEIHEro
npodeccuonanpHoro oopazosanus / H. H. HecmenoBa. — Mockaa:

N3parensctBo FOpaiit, 2022. — 157 c.

7. buonorus A mpodecCuii U CIeUaTbHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYIHOTO
npoduneil: yaeOHUK A CTYA. YUpeKIeHHH cpen. npod. odpa3zoBanus / B. M. Konctantunos, A.
I'. Pe3anos, O. E. ®aneesa; nmox pen. B. M. KoncrantunoBa. — M. : W3natenbckuii meHTp
«Axanemus», 2016/ — 336 c.



4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHUS 00111€00pPa30BaATeILHOM U CIIUIIJINHbI

Kontpons u omeHKa pe3ylbTaTOB OCBOCHHUS O0IIE00pa30BaTENbHON JAUCIUILUIMHBI
pacKpbIBaIOTCA Yepe3 NUCHUIUIMHAPHBIC Pe3ybTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHKE OOIIUX U
npodeCCHOHATBLHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro MaTepHara.

Oo0wmas Pasznen/Tema T oeHOYHBIX MePONPUATHH
KOMIIETCHIIHA
Paznea 1. Knerka — YcTHBIM onpoc
CTPYKTYPHO- KonrtpomnsHas pabora
(pyHKUMOHA/IbHAS eANHULIA TectupoBanue
JKMBOI'0 ITpomMexyTouHas aTTecTalnus
OK 02 Tema Nel.l. (BBITIOJIHEHUE 3aJJaHUI
buoiiorus kak Hayka AU pepeHIIPOBAHHOIO 3a4eTa)
OK 02 Tema Nel.2.
OO1w1ast XxapaKTepUCTHKA KU3HU
OK 01 Tema Nel.3.
OK 02 buosiornuecku BaxxHbIe
OK 04 XUMHUYECKHE COCAMHEHUS
OK 01 Tema Nel 4.
OK 02 CrpykTypHO-(YHKIIMOHATIbHAS
OK 04 OpraHu3aIys KJIEeTOK
OK 01 Tema Nel.5.
OK 02 CTpyKTypHO-(yHKIIMOHATIbHBIE
(bakTOoph! HACTEICTBEHHOCTH
OK 01 Tema Nel.6.
OK 02 [Tpoueccyl MaTpUYHOTO
CHUHTE3a
OK 02 Tema Nel.7.
OK 04 Hexknerounsie hopmbl )KU3HU
OK 02 Tema Nel 8.
OO0OMeH BEIIECTB U
IIPEBPALIEHUE SHEPTUU B
KJIETKE
OK 02 Tema Nel.9.
OK 04 JKu3HEHHBIN UK KJIETKHU.
Muro3. Melio3s
Pasnen 2. Ctpoenue u
(pyHxuumn opranuzma
OK 02 Tema Ne2.1.
OK 04 CrpoeHue opranusma
OK 02 Tema Ne2.2.
DopMBI PA3MHOKECHUS
OpPraHHU3MOB
OK 02 Tema Ne2.3.




OK 04

OHTOreHE3 KUBOTHBIX U

YyeaoBeKa
OK 02 Tema Ne2.5.
OCHOBHBIC TOHSATHS TCHETUKH
OK 02 Tema Ne2.6.
OK 04 3aKOHOMEPHOCTH
HaCJIeIOBaHUS
OK 01 Tema Ne2.7.
OK 02 B3auMonelicTBuEe reHOB
OK 01 Tema Ne2.8.
OK 02 CrernyieHHOe HaclieIOBaHUE
MIPU3HAKOB
OK 01 Tema Ne2.9.
OK 02 I'eneTnka moma
OK 01 Tema Ne2.10.
OK 02 I'eneTuka yenoBeka
OK 01 Tema No2.11.
OK 02 3aKOHOMEPHOCTH U3MEHUYHUBOCTH
OK 04
OK 01 Tema No2.12.
OK 02 Cenekiusi opraHU3MOB
Paznen 3. Teopusi 3BoIIOINH
OK 02 Tema 3.1.
OK 04 Hcropus 3BOIIOLMOHHOTO
YUYCHUS
OK 02 Tema 3.2.
MuxkposBonronus
OK 02 Tema 3.3.
MakposBonronus
OK 02 Tema 3.4.
OK 04 Bo3HukHOBEHME U pa3BUTHE
JKM3HHU Ha 3eMiie
OK 02 Tema 3.5.
OK 04 [Ipoucxoxaenune yenoBeka —
AHTPOIIOTCHE3
Paznea 4. Ixosnorus
OK 01 Tema 4.1.
OK 07 Dkojorudeckue GpakTopsl U
Cpebl )KU3HU.
OK 01 Tema 4.2.
OK 02 [Momynsmus, cooOriecTna,
OK 07 9KOCHUCTEMBI
OK 01 Tema 4.3.
OK 02 buocdepa - rmodanbHast

OK 07

OKOJIOTHM4YCCKasa CUCTEMAa




OK 01 Tema 4.4.

OK 02 Biistnue aHTponoreHHsIx

OK 04 (dhakTopoB Ha Onochepy

OK 07

OK 02 Tema 4.5.

OK 04 Bnusaue comuanbHO-

OK 07 HKOJIOTHYECKUX (PAaKTOPOB Ha
3JI0pOBbE YEJIOBEKA

OK 01 JuddepeHunpoBanHbIi 3a4eT

OK 02

OK 04

OK 07




5. JIucT BHEeCEeHUS M3MEeHeHu

B pabouyto mporpammy no aucuumimHe «OJ1.13 «buonorus» mo crnenuagibHOCTH
«54.02.01 «/Iuzaiin (M0 OTpacisiM)»» YTBEpKIEHHYIO Ha 3aceJaHud Kadeapsl TpopHiIbHON
JIOBY30BCKOM moaAroToBku 16 suBaps 2023 roaa, mpotokos Ned.

Howmep TekcT u3meHeHus [TpoTokon 3acenanust kadenps
U3MEHEHUS
Ne Jara
1.




IIpunioxenne 1

DoH/1 OLIEHOYHBIX CPeACTB MO AucuuIInHe «buosorus»

@oH/ OLEHOYHBIX CPEACTB IO yudyeOHOMy mnpenmery «buosnorus» paszpaboraH Kak
npuiokeHne K pabouelt mporpamme 001Ie00pa3oBaTeNbHON y4eOHON JUCHMIUIMHBL IS
npodecCHOHATIBLHBIX 00Pa30BaTENIbHBIX OpraHU3aLHH.

@oHpl onieHOUYHBIX cpeacTB (naee — @OC) nmpencraBiaeHbl B BUIAE MEKIUCIUIUIMHAPHBIX
3aJJaHUi, HallpaBJICHHbIE HA KOHTPOJIb KauecTBa U yIpaBieHue npoueccamu poctuxenus JIP, MP
u IIP, a Taxxke co3manuwe ycnoBuil mis ¢dopmupoBanus OK y oOy4arommxcsi MOCPEICTBOM
IPOMEKYTOUHON aTTEeCTalUH.

[TpomexxyTouHas arTecTanus 1o npeaMery «buojorus» npoBoauTcs B GopMme SK3aMeHa B
yctHoi opme. DOC pa3pabaThiBatOTCsA ¢ ONMOPOH Ha CMHXPOHM3MPOBAHHBIE 00pa3oBaTEIbHbIC
PE3yIBTATHI, C y4eTOM Npoduist 00ydeHHs, ypOBHS OCBOCHHUS 0011e00pa30BaTeIbHON AUCITUTUTNHBI
«buonorus» u mnpodeccHOHANBbHOM HANPaBICHHOCTH 00pa30BaTENbHOM MpOrpaMMbl 110
cnenuanbHocT 54.02.01 «/{u3zaiin (o otpacisam).

[Tnanupyemsble pe3ysibTaTbl 0CBOCHHS 00111e00pa30BaTeIbHON JUCHUIUINHBI B COOTBETCTBUU
¢ ®T'OC CIIO u Ha ocHoBe ®I'OC COO npexacrapnensl B 1. 1.2.2 paboueil nporpamMmmsl.

KoHTponb 1 olieHKa pe3ysibTaTOB OCBOEHUS JUCLUIUIMHBI IPEACTaBIeHbl B 1.4 paboueit
IIPOrPaMMBlI.

1. IIKAJIA OONEHUBAHUA

Tun oueHoYHBIX OLICHKA
MeponpHusITHH OTJIMYHO XO0po1Io YAOBJICTBOPHUT | HEYAOBJETBOPH
€JIbHO TeJbHO
YcTHbIN onpoc MIOJIHO U3J1araeT na€T OTBET, u3Jaraer OOHapyKUBAET
M3Yy4YECHHBIN YAOBJIETBOPSIIO MaTepuan HE3HaHUe
Marepuai, 1aét LU TEM XKe HEIIOJIHO U OoJbIIel yacTu
IIPaBUJIBHOE TpeGOBaHUSM, JIOIIyCKaeT COOTBETCTBYIOILE
OTIpeIeNIEHHOE YTO U 7151 HETOYHOCTHU B ro paszaena
MIOHATHH; OLICHKH ONpEEIICHNN U3y4aeMOro
OOHapy»UBaeT | «OTIMYHO», HO | TOHATUH WU Marepuarna,
[IOHUMaHHe nomyckaer 1-2 | ¢opmynupoBke JIOTTyCKaeT
Marepuaia, OIIINOKH, TEOpHUI; HE OIINOKHU B
MOXKET KOTOpBIE caM yMeeT dopmynupoBKke
000CHOBATh CBOU xKe JIOCTaTOYHO orpeaeneHuil u
CY)KIEHMUS, WCIIPABIISIET, U riy0oKo 1 TEOpHUH,
MPUMEHUTD 1-2 Hegou€ra B | [OKa3aTeabHO | HCKAXKAIOLIUE UX
3HAHUS Ha IIOCJIE0BATENb 000CHOBATh CMBICI,
MPaKTHKE, HOCTHU U CBOM CYXJIeHUsl | OecropsIouHO U
MIPUBECTH A3BIKOBOM U IPUBECTH HEYBEPEHHO
HEe00X0IMMBbIe o(QOpMIIEHUH | CBOM MPUMEPHI; W3J1araeT
IIPUMEpPHI HE U3JIaraeéMoro U3J1araer MaTepuan
TOJIBKO 10 MaTepHan
yueOHUKY, HO U HEIocJe10BaTe
CaMOCTOSITEIILHO JBHO U
COCTaBJICHHBIE; U JIOTIyCKaeT




3J1araet OLINOKH B
MaTepuan A3BIKOBOM
II0CJIEI0BATENbH oopmnenun
0 U IIPaBWJIBHO C U3JIaraeMoro
TOUYKH 3PEHUs
HOPM
JUTEPATyPHOTO
A3BIKA
TectupoBanne | 90 —100% 70 - 89% 50 - 69% Menee 50%
(TemaTHyeckoe)
KonTtpouabnas IIOJIHO U3J1araeT Na€T OTBET, u3JIaraer OoOHapy>KUBaeT
padora U3Y4YCHHBIN YAOBJIETBOPSIIO MaTepHan HE3HaHue
Marepuai, 1aét LU TEM XKe HETOJIHO U OobIIel acTu
IIPaBUJIBHOE TpeOOBaHUM, JIOIIyCKaeT COOTBETCTBYIOILE
OIIpEIENIEHHOE 4TO U IS HETOYHOCTHU B ro paszaena
IIOHATHH; OLICHKH ONpeIEIICHUN U3y4aeMOro
OOHapy»UBaeT | «OTIMYHO», HO | TOHATUH WU MaTepuaia,
[IOHMMaHHe nomyckaer 1-2 | gopmynupoBke JIOIIyCKaeT
Marepuana, OIINOKH, TEOpHil; HE OILIIMOKHU B
MOKET KOTOpBIE caM yMeeT (bopmynupoBke
000CHOBATh CBOU xKe JI0OCTaTOYHO orpeseneHuil u
CY)KIECHHUS, WCIIPABIISET, U riy0oKo u TEOpHUH,
IIPUMEHUTH 1-2 Hepou€ra B | [10KA3aTeIbHO | HCKAXKAIOLIUE UX
3HAHUS Ha IIOCJIE0BATENb 000CHOBATh CMBICII,
MPAKTHKE, HOCTHU U CBOM CYXJIeHUS | OECIOpsI0UHO U
IIPUBECTH A3BIKOBOM Y TIPUBECTHU HEYBEPEHHO
HE00X0IMMBbIE o(QOpMIIEHUH | CBOM MPUMEPHL; W3J1araeT
IIPUMEpPHI HE U3JIaraeéMoro U3J1araer MaTepuan
TOJIBKO T10 MaTepuan
yueOHUKY, HO U HEIOCJIEN0BaTe
CaMOCTOSITENIBHO JBHO U
COCTaBJIEHHBIE; U JIOITyCKaeT
3J1araer OLIMOKY B
MaTepuan A3BIKOBOM
IIOCJIEI0BATEIIbH odopmiieHnn
0 U IIPaBWJIBHO C U3JIaraeéMoro
TOUYKH 3PEHUs
HOpM
JUTEPATypPHOTO
SI3bIKA
KauecTBoO 1) yUEHUK MOJIHO | YYEHHUK JaeT YUYEHUK YYEHUK
OTBETOB HA n3Jjaraer OTBET, oOHapyXuBaeT | OOHapy>KHBaeT
BOIIPOCHI W3Y4YEeHHBII YAOBIETBOPAIO | 3HAHUE U HE3HaHHE
Au(ppepeHuupoB | Marepua, 1aer LIUHI TEM XK€ [IOHUMaHue Oosblei yactu
aHHOIO 3a4eTa MpaBUJIbHOE TpeOOBaHUSM, | OCHOBHBIX COOTBETCTBYIOII
oIpezieIeHne 4TO U IS I0JIOKEHUI €ro paszena
A3BIKOBBIX OTMETKHU «5», | JaHHOU TEMBI, HA3y4aeMOro
MIOHATH; HO JIOMYCKAaeT | HO: MaTepuaa,
2) obnapyxuBaetr | 1-2 ommbkm, | 1) u3naraer JTOTTyCKaeT
IIOHUMaHHE KOTOpBIE caM | MaTepuanl OLIMOKH B
MaTepuana, xKe HEIOJIHO U (bopMynHupoBKe
MOXKET UCIPABJISET, U | IONYCKAeT ONpeeICHUN U




000CHOBATh CBOU
CYXKJICHHS,
MPUMEHHUTD
3HAHHS Ha
MPaKTHKE,
MIPUBECTH
HEOOXOAUMBIC
MIPUMEPHI HE
TOJILKO U3
y4eOHHKa, HO U
CaMOCTOSITEILHO
COCTaBJICHHBIC;
3) u3naraet
MaTepHa
IIOCJIeI0BATEIbH
0 U IIPABHIIBHO C
TOYKHU 3PCHUS
HOPM
JUTEPATyPHOTO
SI3BIKA.

1 - 2 negouera
B
MOCIIeI0BaTEN
BHOCTH U
SI3BIKOBOM
odopmIIeHUH
M3JIaraeMoro
Martepuana

HETOYHOCTH B
omnpeesieHun
MOHSATUN WITH
bopMyITUpOBKE
MIPABUIL;

2) HEe yMeeT
JIOCTaTOYHO
TIyOOKO H
JIOKA3aTeIbHO
000CHOBAThH
CBOM CYKJICHUS
U IIPUBECTHU
CBOM MPUMEPHI;
3) uznaraer
MaTepuan
HEMocJe10BaTe
JTBHO U
JIOITYCKaeT
OIIMOKY B
SI3BIKOBOM
ohopMIICHUH
U3JIaraeMoro
MaTepuaia

PaBUIL,
HCKaXKalolue Nx
CMBICI,
OeCropsI0YHO U
HEYBEPEHHO
M3jaraer
MaTepHual.
OneHKa «2»
OTMEYAET TAKHE
HEIOCTAaTKU B
IIOJITOTOBKE
YUYCHHKA,
KOTOpBIC
SABIISIIOTCS
CEPbE3HBIM
MPENSTCTBUEM K
YCTICITHOMY
OBJIAJICHUIO
MOCTEAYIOLUM
MaTepruaIoM




2. KoMnuiekT MaTepHaJioB VIl OLeHKH c)OPMHPOBAHHOCTH YMEHHI U 3HAHUI B X0/1¢
OCBOCHMA Y4eOHOM M CUMIIIMHBI

2.1. KoMnjiekT MaTepuaJioB Uil IPOBedeHHsI YCTHOIO onpoca
Tema: «Knerka»

1.Ilepeuncanre u3yuyeHHbIE HAMU OpPraHMYECKHE BellecTBa. (OENKH, JKUPbI, YIJIEBOIbI,
HYKJIEMHOBBIE KUCIOTHI, BUTaMUHbI, AT®, ropMOHBI)

2.0xapakrepusyiite crpoerue 6ekoB. HazoBure GyHKIMU OEIKOB.

3. Oxapakrepu3yiTe CTPOCHHE yTICBOJIOB H XUPOB. HazoBure (hyHKIMHU YIIIEBOIOB U
KUPOB

4. Kakue BemiecTBa OTHOCAT K Ouomonmmepam? PacckakuTe CTpoeHHE HYKICHHOBBIX
KHUCIIOTHI.

5.Cxoibko BUJ0B HyKJIeMHOBBIX kucioT? Ctpoenne PHK.

6.MoHOMep HYKJIEMHOBBIX KHCIOT? (HYKJICOTHI)

7.Monowmep yrieBogoB? CTpoeHre U GYHKIIHH TITFOKO3BI.

8.Kaxk Ha3biBaercs caxap B Hykieoruae PHK?

9.I'maBHBII HICTOYHUK PHEPTUHU B KII€TKE?

10.Kak nazsiBaercs nponecc yasoenusa JJHKa? Oxapakrepusyiite 3T0T mpouecc.

11.HazoBuTte kieTounbie opranouibl. OXapakTepu3yuTe ux CTpOEHHUE.

12.Ha3oBu 3Tamnsl cuHTe3a 6enka? (TpaHCKPUIIHS, TPAHCISALNSA)

13. I'ne B kiIeTKe pOTEKAeT nporecc Tpanckpunimu? CtpoeHue sapa.

14.ITepeuncnu Buasl PHK.

15. Ha30Bu pacTUTENbHBIE [TOJIMCAXapUIbL.

16. [To npuHIMITY KOMIIEMEHTAPHOCTH, COSTUHSIOTCS MEKIY COOO0M Kakue HyKICOTUIbI?

17. Kakue cymiecTByIOT TUIIbI I€JIEHUSI KIIETOK?

18.Yem oTiMuaeTcs aMUuTO3 OT APYTHX TUIOB JENEHUS KJIETOK U JJIsl KAKMX OpraHU3MOB
OH XapakTepeH?

19. Yro Takoe *u3HEHHBIA LUK KieTKU? JlaiiTe ompenereHne MUTOTHYEC- KOTO IMKJIa
KJIETKH.

20. Yto takoe muTo3? B uem ero OMonorudeckuit cMpIci?

21. Kakue niporiecchl MpOUCXOAAT B sijpe B uHTEpdaze?

22. N3noxuTe OCHOBHBIE MOJIOKEHUS KIIETOUHOU TEOPUH.

Tema: Opranusm

1. HazoBuTe paznuausi MeXTy O€CIIOIBIM U MOJOBBIM PA3MHOKEHUEM.

2. Tloyuemy 3HaHUS O Pa3NIUYHBIX (hOpMax pPa3MHOKEHHUS OPraHU3MOB HMEIOT HOE
npakTuueckoe 3HaueHne? Kak 3Ty 3HaHus UCHOJb3yeT yesoBek? 57

3. Kakue ¢opmbl 0ecronoro pa3MHOXKEHHUs IIUPOKO TMPUMEHSIOTCS B CElb-CKOM
X03scTBE?

4. B yeM BbIr0/1a MPAKTHYECKOTO UCIOJIb30BAHUsI TapTEeHOreHe3a?

5. llouemy mpH TOJOBOM pa3MHOXKEHMHM TMOSIBIISIIOTCS OpraHu3Mbl C Haubosee
pa3zHo00pa3HBIMU MPU3HAKAMHE?

6. JlaiiTe ompeneneHne Melo3a, JUTUIOMTHOTO HAOOpa XpOMOCOM, Taruio-uaHOTO Habopa
XpOMOCOM.

7. Kakoe 3HaueHHE WMEET HE3aBHUCHUMOE PACXO0XKJICHHE TOMOJIOTHYHBIX XPO-MOCOM B
NIEPBOM JIEJIEHUU Mero3a?

8. B uem 3axirodaercsi OM0OJI0rH4YecKoe 3HaUeHne Meno3a?

9. KakoBbI pa3nuuusi B CTPOCHUHU KEHCKUX U MY>KCKUX MOJIOBBIX KJIETOK?

10. B yem npenMy11ecTBO BHYTPEHHETO OTIOIOTBOPEHUSI IO CPABHEHUIO C HAPYKHBIM?

11. Yro mpencraBiser co00i peayKIIMOHHOE IeieHHEe?

12. Kak pa3BuBarOTCs CIepMaTO30U bl U STULIEKICTKHU?

13. YTo 3HAYUT «IBOMHOE OIUIOAOTBOPEHUEY» Y PACTCHUI?



14. Kakoe 3Hau€HHE UMEET SHIOCIIEPM Y IIBETKOBBIX PACTEHUM?

15. B uem Guonornyeckoe 3Ha4eHUE OIUIOIOTBOPEHUS?

16. Kakue ctaguu npoXoauT OpraHu3M B CBOEM Pa3BUTHUU?

17. Yem oTIMYAIOTCS CIEAYIOIIME CTaAud 3MOPUOHAIBHOTO pa3BUTHA: OJa-cTyIa,
racrpyJa, HeiipyJua?

18. B yeM MpUHIMIIHATHLHOE CXOACTBO HAYAIBHBIX 3TANOB 3MOPHMOHAIBLHOTO Pa3BUTHS
BCEX JKUBBIX OPraHU3MOB?

19. Kakue opranbl Ha3bIBalOTCSI TOMOJIOTMYHBIMU ?

20. Kakoe pa3BuTHe opranu3mMa Ha3bIBaeTCs MOCTIMOPHUOHATBHBIM?

21. Yem oTAHUAIOTCS MPSIMOE MIOCTIMOPHOHATIBHOE Pa3BUTHE OT HENPSMOTo?

22. B ueM OGuosiornueckoe 3HaYCHUE HEMPSIMOTO Pa3BUTHSA?

23. Kaxkoii Bpesi pa3BUBAIOLIEMYCsl OPraHU3My HaHOCAT KypEeHHUeE, yIoTpeOIeHne aJIKOT OJId,
HUKOTHHA U HAPKOTHUKOB.-

Tema: «OCHOBBI TEHETUKIY

1. Uto uzyuaet renerrka? Korma reneruka copMupoBaiach Kak Hayka?

2. Yo Takoe MOHOTMOPUIHOE CKpeluBaHue?

3. C kakuM pacteruem mnpoBoaws onbITel . Mennens? UTo BbI MOXETe CKa-3aTh O
Menpene kak 00 3kcriepuMeHTaTope?

4. Kaxoii 3axoH BbiBen ['. MeHe/b Ha OCHOBE MOHOTUOPUIHOTO CKPEUIU-BaHUS?

6. Uto Takoe renotun 1 peHotun? CymiecTBYET JIU MEXKIY HUMU CBA3b?

7. ChopmynupyiiTe BTOPO U TpETHH 3aKOHBI MeHaens.

8. B wuyem 3akmoyaeTrcsi OCHOBHOE OTJIMYUE JUTHOPUIHOIO CKpEIIMBAaHUS OT
MOHOTUOPUAHOTO?

9. KakoBbI IUTOJIOTMYECKUE OCHOBBI IIPAaBUJIa YUCTOTHI raMeT?

10. Kakue npuHUUIBI MOJIO)KEHBI B OCHOBY NpPU COCTaBIEHHM TI'€HETUYEC-KOW KapThl
XpOMOCOMBI?

11. I'ne Ha mpakTHKE UCTIOIB3YIOT T€HETUYECKHE KapThl XpoMocoMbl? UTo 310 naet?

12. Kak Ha3bIBalOTCA XpOMOCOMBI, HE OTBEYAIOIINE 3a ONPEIEIICHNE T10J1a OpraHn3ma’?

13. Kak 0603HayatoT HaOOpbI MOJIOBBIX XPOMOCOM CaMIla U CaMKHU?

14. Kakne MeTo1bl H3y4YEHHS HACIEACTBEHHOCTH YEJIOBEKA NU3BECTHBI?

15. B ueM 3akiro4yaeTcsi CyIHOCTh T€HEAIOrHYeCKoro MeToa?

16. Moryt 11 My3bIKaJlbHbIE, MATEMaTUYECKHE U APYTHE CIOCOOHOCTHU Te-pe/laBaThCs Mo
HacieacTBy? OTBET MOTUBUPYHTE.

17. B xakux ciydasx HOSBISIOTCS pa3HOSHIEBbIE U OAHOsIIEBbIe Onu3He-1bI? B uem
CYIIHOCTb OJIM3HEII0BOTO MeTo/1a?

18. C momoupl0 Kakoro MeTo/a MCCIEAYIOT MaTOJOTHMM 4YEJIOBEKAa, CBSI3aH-HBIE C
HapyIlIeHneM oOMeHa BenecTB?

19. Yro takoe xpomMocoMHble 60e3Hn? Yem oHl 00yCIOBICHBI?

20. Yro Be13bIBaeT 6ose3ns Jlayna? 22. Kakue mpuduHbI BEI3BIBAIOT 1Ua0eT?

21. Ilokaxure 3HaYEHHE TPAKTUKN MEAUKO-TEHETUUECKOTO KOHCYIbTUPO-BAHHUS.

22. Ilouemy HexenaTeNbHbI Opaku MeXay OJTU3KUMH POJICTBEHHUKAMU?

23. Bnmser 1M XMMHMUYECKOE 3arpsi3HEHUE OKpY’KaloLIEH Ccpeibl Ha T€HETU-YECKOoe
3I0pOBbE HACEIEHUA?

24. Yto Takoe reH? 3a 4TO OH OTBEYAET?

Tema: Bun
1. Kakue popmbr m3amenunBocty paznudan Y. lapsun?
2. Kakue Bubl HacJaeACTBEHHON N3MEHUYMBOCTHU BBIICIIAIOT B HACTOSIIIIEE BpeMsi?
3. Kakyto posb orBoamsI MmyTanusiM X. Jle @pur3 B BOSHUKHOBEHUH HOBBIX BUIOB?



4. HazoBute ocHOBHBIE (OpPMBI MYTAIIMOHHOW HW3MEHYMBOCTH. [IpuBenurte mpumepbl
NIyOOKHX MYTAallMOHHBIX H3MEHEHHI CPEeId PACTEHUH U )KUBOTHBIX.

5. JomyckaeT JM COBpEMEHHasi CHHTETHYECKas TEOpHsl HBOJIOLUU BO3MOXK-HOCTh
BHE3AITHOT'O BU1000pa30BaHUs?

6. B pesynbrare uero MokeT BO3HHMKATh noiumiongus? C KakuM BHUIOM MYy-TalUl
CBSI3aHO KPAaTHOE yBEJIMYEHUE Yucia XxpoMocoMm? 7. UTo Takoe KOMOMHATUBHASI U3MEHYMBOCTh?
KakoBbl HICTOYHUKH KOMOU-HATUBHOW N3MEHYUBOCTU?

8. ChopMynupyiTe 3aKOH TOMOJIOTHIECKUX PSJIOB U MOKAXKUTE €r0 00111e- OM0IOTHIeCKOoe
3HaYCHHE.

9. Urto Takoe Mou(UKAIIMOHHAS N3MEHYHBOCTh U KAKOBBI €€ IPUYUHBI?

10. 3arparuBaeT au Moau]UKalMOHHAS W3MEHUYMBOCTh T€HOTHIN opraHu3-ma? Kakoma
poIb MOU(UKAIIMOHHOW U3MEHYUBOCTH B SBOJIIOIIMOHHOM Ipoiiecce?

11. Yto Takoe HOpMa peakuu?

12. TlpuBeaure npuMep BapUallMOHHOIO psijia MO KakoMy-HUOy b npu3Haky. Hauepture
BapHAIIMOHHYIO KPUBYIO.

Tema OCHOBBI ceNnEKIIMU

1. Uto uzyuaert cenexuusa? Yto Takoe mopoja, COpT, mtaMm?

2. Korna Havasics nponecc 0JJOMallHUBaHUs PaCTEHUN U KUBOTHBIX ?

3. IlpuBenuTe npuMepbl OCHOBHBIX JOMAIIHUX XKUBOTHBIX. Kakue kMBOT- Hble OBLIM UX
JUKUMU IpeaKamu’?

4. OnoMalIHUBaHUE KAaKUX BUI0B KUBOTHBIX IIPOAOKAETCS B HACTOsALIEE BpeMs?

5. Kakue pacTeHust Ha3bIBalOT KYJIbTYPHBIMU?

6. [IpuBenuTe npuMepsl JIEKAPCTBEHHBIX PACTEHUH.

7. Ilepeuncnure Ha3BaHMS LEHTPOB NPOUCXOXKIEHUS KYyJIbTYPHBIX pacTe- HHUH,
BeIIeneHHBIX H.M1.BaBMiioBeIM.

8. M3 xaKkoro 1eHTpa npou30Iuio HanbobIlee YUCIO BUOB KyJIbTYPHBIX pacTeHUH?

9. ITonb3ysicek TaOIUIICH, HA30BUTE LIEHTPHI POUCXOXKICHHS TIIIEHHUIIBI, KapTodens, kode,
KaIlyCThl, prca, BUHOTPAJa.

10. Kakue KynbTypHbIE pacTeHUs! ObUIM OJIOMAIIHEHbI paHbIlle BCEro?

11. Kakue MeTo/bl MCTIONB3YIOTCS B CEJIEKLIMOHHOM paboTe?

14. Tlokaxxute pojib HMCKYCCTBEHHOTO OTOOpa B BO3HHMKHOBEHUHU IOPOJ J0-MallHUX
JKUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUH.

15. B ueM OCHOBHOE OTJIMUME UCKYCCTBEHHOI'O 0TOOpa OT €CTECTBEHHOI0?

16. B Kkakux ciydasx 4YelOBEK IPUMEHSET MacCOoBbIH OTOOp, a B KakuUx —
WHAUBUYaJIbHbIN?

22. llpuBenuTte mpuMepbl MOJUIUIOUAHBIX KYJIBTYPHBIX pacTeHHil. 25. Pacckaxure o
BKJIaze M.B.MuuyprHa B CENEKIUIO T1010BO-SITOJHBIX KYJIBTYP.

26. C kakoit wnenpto WM. B. Muuypun ckpemmBan MexIy coOoi reorpaduyec- Ku
yaaneHHble (OPMBI IJI0/I0BO-ATOIHBIX KYJIbTYp?

27. B KaKkuX CiIy4asiX CEJIEKIIMOHEPHI UCTIOIb3YIOT METOA MEHTOpa?

28. ITouemy THOpHUIBI, TTOJYICHHBIC METOIOM OTJIAJCHHON TMOPHUAN3AINH, PA3MHOKAIOT
BEreTATUBHBIM IIyTeM?

29. Ouenure BKJIaJ OTEYECTBEHHBIX YUEHBIX B CEJIEKIIHIO 3€PHOBBIX KYJIb- TYD.

Tema: [Ipoucxoxnenue xxu3nu Ha 3emiie. [Iporcxoxnenne yenoBeka
1. B yeM 3akiir04aeTcsi CyTh HJIEH O CaMO3apOKACHUHN KU3HU?
2. Kakum obpazom JI. Tlactep mokaszall HECOCTOSTEIBHOCTh TECOPHH CaMO3a-pOKICHUS
OpraHu3MoOB?
3. OxapakTepusyiTe IJIaBHYIO UACI0 TEOpUr XuMudeckoi ssomonuu A. 1. Onapuna.



4. JlaiiTe KpaTKyI0 XapaKTEPUCTUKY OCHOBHBIX ATallOB BO3HUKHOBEHUS KU3HU Ha 3emiie
o Teopuu k. bepHana.

5. UTto noKa3bIBaeT MPOUCXOKACHHUE YeTIOBEKA OT KUBOTHBIX?

6. HazoBuTe XOp/A0BBIE YEPThI, XapaKTEepPHBIE JIJISl ’KUBOTHBIX, Y YEIOBEKA.

7. Ilepeuucnure NpU3HAKU, KOTOPBHIE IO3BOJSIOT OTHOCUTH YeJIOBEKa K IMOJ- THILY
MMO3BOHOYHBIE.

8. UeM /10Ka3bIBAETCSl MECTO YEJIOBEKA B KJIacce MICKOMUTAIOIINX ?

9. JokaxxuTe MpUHAIIICKHOCTH YETIOBEKA K IIpUMaTam.

10. Tloyemy pyauMEHTBI M aTaBU3Mbl JOKa3bIBAIOT MPOHCXOXKIECHUE YEJIOBEKa OT
KUBOTHBIX?

11. B yem mnpuHIMNHMATIBHBIE PA3IMYUS MEXKAY UYEIOBEKOM M 4YelIOBEKOOOpa3-HbIMU
o0e3psiHaMu?

12. OcHOBHBIE ATaMbl IBOJIOLUN YETTOBEKA.

2.2. KoMmjekT MaTepHaJaoB JJd NPOBCACHUA TECTOBLIX 3agaHui

Pa3mHo:keHNe U HHIMBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB
Ooépa3zoeanue nonoesvix knemok. I'amemoczenes. Onnooomeopenue

Yacte A-BBIOOp OJTHOTO TIPABHIILHOTO OTBETA

Al.HenmoABMXHbIE MOJOBBIE KIETKH, OOraThie 3allaCHBIMU MUTATEIbHBIMH BEIIECTBAMU

Ha3bIBAIOT:

1.mucramu

2.criopaMu

3.ciepMusiMu

4.oBOLIUTAMH

A2.1pu napTeHOTeHe3€ HOBBII OpraHu3M pa3BUBACTCS U3:

1.3uroTeI

2.criopbl

3 AUIEKIETKH

4.cnepmaro3ounjia

A3.CKOJBKO CrIepMHUEB 00ECTIEUNBACT OIJIOIOTBOPEHHE Y IIBETKOBBIX PACTCHUM:

1.1

2.2

3.3

4.4

A4.y IBETKOBBIX pacTEHUH SHIEKIETKa PACIOI0KEHA B!

1.3aBs3b

2.MBUIBLEBOE 3€PHO

3.pBUIBIIE TIECTHKA

4.11BETOJIOKE

AS5.y IBETKOBBIX 3apOJIBIII 00pa3yeTcs us3:

1.060104KH 3aBsI3U

2.3H70CTIEpMA

3.3UTOThI

4.BereTaTUBHOMN KJIETKU

A6. B ceMeHax [IBETKOBBIX PACTCHHI TPUILTOUIHBIM HA0Op XPOMOCOM XapaKTEepEH:

1.cemsmonam

2.3H70CIIEpMY

3.3apopliy

4. mpLTBLIEBOM TPyOKe

A7.muddepeHnnanusi KIeToK 3TO:

l.yBenuuenue ux pasmepa



2.yTpaTa ClioCOOHOCTH K JICTICHUIO
3.pa3zeneHue ux 1o CTPOCHUIO U GYHKIUAM
4. npekpaileHre ux pa3BuTus

AS8.cragus racTpysibl XapakTepHa JUIs:
1.10CTAIMOPHOHATBHOTOIIPSIMOTO Pa3BUTHUS
2.0BOreHe3a

3.cioporeHesa

4. 5SMOpPHUOHAJILHOTO PAa3BUTHSL

A9..pa3BuTHE OpraHu3Ma Ipyu MOJIOBOM Pa3MHOKEHUU HAYMHAETCS C:
1.6mactynbl

2. HEUpyJIbl

3.3UTOThI

4.rameroresesa

A10.1ByCOMHBIN 3apOJBILI 3TO:

1.3urora

2.ractpyia

3.61acTyna

4 neiipyna

Al1l.3urora o0agaer:

l.ranjaouIHBIM HAOOPOM XPOMOCOM

2. TUTUIOUAHBIM HAaOOPOM XPOMOCOM

3. TPUIUIOUIHBIM HAOOPOM XPOMOCOM

4. 1ByMsI siApamMu

A12.B OCHOBE MMOJIOBOTO Pa3MHOKEHHUS JICHKUT:
1.muTO3

2.melo03

3.¢parmenTanus

4.ciopooOpa3zoBaHue

Al3.peanuzanus UHANBUAYATHHON HACIIEACTBEHHON HH(GOPMAIIUU HA3bIBACTCS:
1.¢punorenes

2.criepMaToreHes

3.0HTOrEeHEe3

4. oBoreHes

Al4.6nactyna 3T0:

1.0THOKJIETOUHBIN 3apO/IbIII

2.maneHTa

3.MHOTOKJIETOYHBII OJJTHOCIONHBIN 3apO/IbIIII
4 .MHOTOCJIOWHBIN 3apOJIbIII

Yacts B

B1.mpumepamu nosi0BOro pa3sMHOKEHUS SBIISCTCA:
1.co3peBaHue ceMsH B IJI0/1aX Orypla
2.M0YKOBAHME TUIPHI

3.nenenue ameOsbl

4.mapTeHOreHe3 TN

5.4epeHKOBaHUE TOMOJIA

6. SIMIEKUBOPOKICHNUE aKYJIbI

B2.B oTnume oT ciepmMaTo30U10B ,AUIEKIETKH MICKOMUTAIOIINX UMEIOT:
1.1BOIHOM HAOOP XPOMOCOM

2. XBOCT

3. 3amac mUTaTeIbHBIX BEIIECTB

4. KpynHbIE pa3MepbI

5. HeOoJbIIINE pa3MephI



6. HETTOABM)KHOCTD

B3.IIpusnax: BHJI KJIETOK:
A)dopma keTku oKkpyTIas 1 .siinexneTka
Bb)umeet kpynHble pazMepsl 2.criepMaTo30ou

B)criocobHa K IBHKEHUIO
I')B k11eTKEe €CTh EPMEHTHI ,CIIOCOOCTBYIOIIUE
pacTBOpPEHHIO 000JI0UEK IPYTUX KIETOK
Jl)umeeT 3anacHble BEIIECTBA
A b B r [ 4
B4.ycranoBuTe nocienoBaTeIbHOCTb CTAANM Pa3BUTHS CIIEPMATO30H1a:
1.30Ha co3peBaHus
2.30Ha pocTa
3.30Ha pa3MHOKEHUS
4.30Ha (hopMHUpOBaHUS

Paszmnoscenue u uHOugudyabHoe pazgumue op2aHuIMos
TI'enemuxa nona

1. Kakue 13 nepeyncieHHbIX IPU3HAKOB CBS3aHbI C 10JIOM?

1. lansToHu3m 2. bimzopykocts 3. YMeHHUE CTpenaTh

2. YTo Takoe roMoraMeTHbIi noju?

1. IToxn, ciocoOHBIN BOCIIPOU3BOIUTE TOJIBKO OJUH BUJ] TAMET

2. Ilon, cnocoOHBIN BOCpoU3BOAUTH JBa Bujaa ramer 3.Ilos, HecrocoOHBIH BOCIPOU3BOAUTH
rameThl

. CKOJIBKO IIap ayTOCOM Y JKEHUIUH?

. 112.223. 24

. Pa3imyHO 1M KOJIMYECTBO ayTOCOM Y MY’KUMH W KEHIIUH?

. a 2. Her 3. HeusBectHO

. CKOJIBKO TIOJIOBBIX XPOMOCOM Y 4eJIOoBEKa?

. Ase 2. Tpu 3. Yetsipe

. Korna onpenensercs mon Oyayiieit ocodu?

. Bo Bpemst 3auartus 2. Bo Bpemst omiooTBopeHus siinexyieTku 3. Bo Bpems miiaHupoBaHus
. CKOJIBKO TI0JIOB B OCHOBHOM €CTb Y )KMBOTHBIX?

. ABa 2. Yetsipe 3. Hu ognHoro

. Kakumu moryT ObITE pouTeNbeckue 0coou?

. 'oMo3uroTHeIe U TeTepo3UroTHoIe 2. 'oMo3uroTHsle 3. I'eTepo3uroTHele

. Kak Ha3pIBaroTCS1 XpOMOCOMBI, KOTOPBIE Pa3INYarOTCs y pa3HbIX M10JIOB?

. JInunsie 2. [Tonoseie 3. OcobeHHbIE

10. Kak Ha3bIBaIOTCS OIMHAKOBBIE XPOMOCOMBI B MY>KCKOM U KEHCKOM OpraHU3Max?
1. Ayrocomsl 2. XpomocoMmHbIe 0Opa3zoBanus 3. [100BbIe XpOMOCOMBI

—_ O = 00 = ] = O\ = = W

Bo3HukHOBeHUe U pa3BUTHE )KM3HU HA 3emJie

Pazeumue >x#cuznu 6 Me3030UCKyI0 U KAUHO3OUCKYIO 3Py
1. PacuBeT nmpecMBbIKaIOLUXCS XapaKTePEH:
a) IJIsl TPOTEPO30si;
0) 151 maneo3os;
B) TSI ME€303051;
T') U1l KaHO3051.
2. AMMOHHUTBI ¥ OEJIEMHUTHI — 3TO ME3030ICKHe:
a) IMHO3aBPBhI;



0) MOJUTIOCKH,

B) 36MHOBO/IHBIE;

T') IOKPBITOCEMEHHBIE.

3. OnHOM U3 XapaKTEepPHBIX YEPT YETBEPTUIHOTO TIEPUOIA SIBIISIETCS:
a) 3HaYUTEIHHOE BIIMSIHUE YeJIOBeKa Ha Ouocdepy;

0) 3HAYUTEIILHOE MOTEIUICHUE KIMMAaTa;

B) BRIMHUpaHHUE OOJIBIIIOTO YUCIIAa BUOB KUBBIX OPraHU3MOB;

r) pacnaz I'oHBaHbI.

4. YkaxuTe, Kakue U3 NepeyUCIIEHHbIX TPYIII OPraHU3MOB JOCTHUTIIN paciBeTa B KaltHO30€:
a) ITHUIIBI;

0) MPeCMBIKAIOIINECS;

B) HACEKOMBIE;

I') IOKPHITOCEMEHHBIE;

1) TOJIOCEMEHHBIE;

€) phIObL.

5. Ykaxute apoMopd0o3bl MPECMBIKAIOIINXCS, TO3BOJIUBIINE UM JOCTHUTHYThH PacIBeTa:
a) 4eThIpEXKAMEPHOE CepLIE;

0) OoJiee COBEPIIICHHOE CTPOCHUE SHIIA;

B) OoJiee COBEpPIICHHOE CTPOECHUE KOHEUHOCTEH;

I') OSIBJIEHHE LIEPCTHOTO ITOKPOBA;

1) 00pazoBaHue JIBYX KPyroB KpOBOOOpAIICHHS;

€) BHYTPEHHEE OIJIOI0TBOPEHUE.

Coo01ecTBa 1 YKOJOrHYeCKHe CUCTEMbI

Buozeoxumuueckue npoyeccol 6 6uocghepe
Al. SIBneHust KpyroBopoTa BELIECTB U SHEPIUH, MPOUCXOJAIIME MPU YYACTUH KUBBIX OPraHU3MOB,
U3Yy4aloT Ha yPOBHE
1) 6uochepHOM 3) MOMYIISIIMOHHO-BUIOBOM
2) GuOreoreHOTUYECKOM 4) OpraHU3MEHHOM
A2. K aHTpOIoreHHbIM (haKTOpaM OTHOCATCS
1) ocymienue 60I10T, BEIpyOKa JIECOB, CTPOUTEIBCTBO IOPOT
2) pactenusi, GaKTepuu, FpHObL, )KUBOTHbIE, BUPYCHI
3) MUHEpaJIbl, paCTE€HUs, COIEHOCTh BOJIBI, pacHallka roseu
4) TemMnepaTypa BO3/1yXa U BOJIbl, aTMOC(hEepHOE 1aBJIeHHE
A3. OnHoli U3 T1aBHBIX IPUYHH COKPALIEHHSI BUJIOBOTO pa3HOOOPa3usl ’KUBOTHBIX B HACTOSILIEE BPEMSI
SIBIISIETCS
1) mexxBuI0Bast 60prOa
2) pa3pyIIeHre MeCT OOUTaHHUS KHUBOTHBIX
3) upe3mMepHOe pa3MHOKEHUE XUTITHUKOB
4) BOBHHKHOBEHHE TII00ATBbHBIX SMUAEMUH — MTaHJeMUA
A4. HeoGxoarMoe ycitoBre COXpaHeHHs paBHOBECHS B Onocdepe
1) 3BOJTIOLIMSI OPTaHUYECKOTO MUpa
2) 3aMKHYTBIM KPYTOBOPOT BEIIECTB 1 SHEPTUN
3) ycuseHre IpOMBIIUIEHHOM M CHIDKEHHE CeNTbCKOXO3sIMCTBEHHOM IESITENTbHOCTH YeIOBEKa
4) ycuiieHre CembCKOXO03SIMCTBEHHON M CHIDKEHUE TTPOMBIITUICHHOM AESTETbHOCTH YeJIOBEKa
AS. B 6uochepe
1) Guomacca pacTeHnii paBHa OMOMACCE KMBOTHBIX
2) buomacca JKMBOTHBIX BO MHOT'O pa3 IPEBbIIaeT OMOMacCy pacTeHHi
3) 6Gromacca pacTeHHi BO MHOTO pa3 MPEBBIIIACT OMOMACCY )KUBOTHBIX
4) cooTHOIIEHHsI OMOMACC PACTEHUI M )KUBOTHBIX ITOCTOSIHHO U3MEHSCTCS
A6. brocdepa sBIsIETCS] OTKPBITON CUCTEMOM, TaK KaK OHA



1) ciocoGHa K caMOPETYJISIIAKA 3) COCTOHT M3 SKOCUCTEM

2) criocoOHa M3MEHSITHCS BO BpeMEHH 4) CBsi3aHa C KOCMOCOM OOMEHOM BEITIECTB
A7.Ilo B.W. BepHaackoMy KHCIOPO/I SIBJISIETCS] BEIIECTBOM

1) *xuBbIM 2) OMOKOCHBIM 3) OMOTeHHBIM 4) KOCHBIM

AS8. Bepxusist rpanuiia 6nochepbl HaxoauTcst Ha BbICOTe 20 KM OT IMOBEPXHOCTH 3€MIIH, TaK KaK Tam
1) oTcyTcTBYET KUCIIOpo 3) OYEHb HU3Kask TeMIeparypa

2) OTCYTCTBYET CBET 4) pa3MeIiaeTcsi 030HOBBIN CIION

A9. O6omnouka 3emiu, HaceIeHHAas )KUBBIMU OpraHM3MaMH U IpeoOpa3oBaHHast MU, HA3bIBACTCS
1) rumpocdepa 2) murochepa 3) Hoochepa 4) 6Grocdepa

A10. ITo onpenenenuto B.W. Bepraickoro Bemyas poiib B CO3AaHUH HOOC(EPHI IPUHAIICKUT
1) GakTepusiM 2) pacTeHusIM 3) KocMocy 4) 4elToBEKy

A11. HanbospIast KOHIIEHTpAIMS KHUBOTO BELIECTBA HAOIOIaeTCsl

1) Ha cThIKE aTMOC(hepbl, TUAPOChEPHI U TUTOCHEPHI

2) B HIDKHUX CJIOSIX TUIPOCQEPHI

3) B BEpXHHUX CIIOSIX aTMOChepbl

4) B iurocdepe Ha riryoune 200 M

A12. Tlonaepxanuro paBHOBecHs B Ouocdepe, ee eTOCTHOCTH CIIOCOOCTBYET

1) coxpanenue 6ropasHooOpazust

2) BceneHne HOBBIX BUJIOB B SKOCHCTEMBI

3) co3iaHue arpodIKOCUCTEM

4) pacupeHue IIoNaIu 3eMeJlb, 3aHIThIX KyJIbTyPHBIMUA PACTEHUSIMU

Al3. Pa3ButHe NpPOMBIILIEHHOCTH, TPAHCIOPTA, CEIBCKOIO XO35iCTBA C YYETOM SKOJIOTMUYECKUX
3aKOHOMEPHOCTEH — HEOOXOAUMOE YCIIOBHE

1) ycrotiunBocTtr 6uocheps

2) 3BOJTFOLIMM OPraHWYECKOro MUpa 1o myTu apoMopdosa

3) cMeHbI OHOTeO01IEHO30B

4) caMOperyJIsIy YUCICHHOCTH B OMYJISLIUX

Al4. TTapuukoBsIi 3¢ dekT B Onochepe BbI3bIBAET HAKOILIEHHS B aTMochepe

1) b 2) SITOBUTHIX BEIIECTB 3) YITIEKUCIIOTO ra3a 4) a3oTa

AlS. YcroitunBocTh 61ocheps! Kak ri100aIbHOM SKOCUCTEMBI OIPEIENSETCS

1) pazHOOOpa3reM ee BUIOBOTO COCTaBa

2) KOHKypeHLeN MeXy OpraHM3MaMH

3) NOMyJISAIMOHHBIMU BOJTHAMH

4) 3aKOHOMEPHOCTSIMH HACJIE/ICTBEHHOCTH ¥ U3MEHUYHUBOCTH OPTaHU3MOB

A16. Beienenue B arMocdepy OKCHIIOB CEpbl, a30Ta BBI3bIBAET

1) yMeHbIIIeHHE 030HOBOTO CJI051 3) BBIMAZICHUE KUCIOTHBIX JTOMKIEH

2) 3acoseHre MUPOBOro OKeaHa 4) yBeJIM4eHHe KOHIIEHTPAIMH YTJIEKHCIIOro ra3a
Al17. HeobxoauMoe ycioBUe YCTOHYHMBOIO pa3BUTHS OHOChEpHI —

1) co3nanue NCKYCCTBEHHBIX arpolieHO30B

2) COKpAIlICHHE YHCIICHHOCTH XUIITHBIX )KUBOTHBIX

3) pa3BUTHE MPOMBIIUIEHHOCTH C YYETOM 3KOJIOTMUYECKHX 3aKOHOMEPHOCTEH

4) yHUYTOXEHNE HACEKOMBIX-BPEIUTEIEH CETbCKOX03ICTBEHHBIX KYJIBTYP

A18. B npeobpazoBannu 6uocdepsl IIIaBHYIO POJIb UTPAOT

1) >kuBBIE OpraHU3MBI 3) KPYrOBOPOT MUHEPATHHBIX BEIIECTB

2) 6GuOpUTMBI 4) ITPOLIECCH] CAMOPETYJISILIN

2.3. KoMIieKT MaTepHaioB I IPOBEACHUSI KOHTPOJIbHBIX PadoT

XuMHYECKHI COCTAB U CTPOEHHE KJIETKH

KonTponbnas paborta Nel «KneTka-enuHuIa sxMBOroy



1. JlaiiTe onpeneneHre NOHATHSI, HATMIIUTE HAYYHbIN BKJIaJ YYE€HOTO.

Kunerka -
A JleBenryk (1632-1723) -
2. 3aKOHUYUTE NPEIJI0KEHNE

U3 OpraHu3MOB, )KUBYIIUX HA 36MH€, KJICTOYHOC CTPOCHUEC UMCIOT , 4 HCKJIICTOYHOC

3. 3arojHuTe CXeMy.
Knaccudukaums yrnesopos

l Yrnesogs C,(H,0O),,

e

Mowocaxapuasi l Hucaxapuasl Monucaxapuge

Hepqu/IanTe (bYHKI_[I/II/I, KOTOPBIC BBIIOJHAKT YTJICBOJABI B JKMUBBIX OpraHU3Max.

4. 3akoHUMTE IPETIOKEHHE

MoHomepamu GENTKOB SIBJISIOTCS
5. lonnumure B 0011el popmysie Ha3BaHUS YacTel, U3 KOTOPBIX COCTOUT JIF00ast aMUHOKHUCIIOTA
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6. HazoBuTe cXOACTBO M pa3inyus B CTPOCHUH MOJIEKYJ BCEX aMUHOKHUCIIOT.
7. PaccmoTtpute cxemy obpazoBanus aunentuaa. [lognummure Ha3BaHWe CBS3H, COSAMHSIONMICH
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AMHUHOKHUCIIOTBI B MOJICKYJIC Ocika
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8. CooTHecuTe BUIbI XUMUYECKHUX CBA3EH ¢ KOH(popManusMu (CTpyKTypamu) OeIKoBOH

MOJICKYJIbI, B KOTOPBIX OHU BO3HHUKAIOT.
Buapl xumuyeckux cBszen Kondopmanmm 6e1K0BO MOJIEKYJIBI
1. IlenTunnble A) Bropuunas
2. Bomoponbie b) Tpetnunas
3. ucynbduaapie B) IlepBuunas




4. T'uppodoOHbIE I') YerBepTuuHas

9. Xapakrepuctuka GyHKIUI OEJIKOB: KaTalUTUYeCcKasi, CTpOUTEIbHAs, CTPYKTYypHas,

TPaHCIOPTHAsI, TOPMOHAIbHASL.

10. Ctpoenue u 6uonornyeckas posb JJHK.

11. Micnonb3ys NpuHIUI KOMILIEMEHTAPHOCTH, JOCTPOITE BTOPYIO Lienouky Mosekysl JJHK
-T-A-T-L-T-A-A-T"-A-LI-II-T-A-1I-

12. Crpoenue u 6uonornueckas posns ATO.

13. Ha ¢pparmenTe ognoit nienu Huty JITHK HyKI€0THIBI pacionoKeHbI B TIOCIEI0BATEIHHOCTH:

TTHAT'ATTTIATA. Onpenenute NpoLEHTHOE COJIepKaHUE BCEX HYKJICOTHUIOB B ’TOM I'eHE U

€ro JUIMHY.

Pa3zMHO:keHHne U NHAUBUAYAJIBbHOC PAa3BUTHEC OPraHU3MOB

Konmponvnaa paboma Ne2 «Pazmnosrcenue opzanuzmos. Onmozenes»

Bribepure eMHCTBEHHBIN TPABUIBHBIN OTBET.

1. Pa3MHOX€EHME - 3TO IpoLece:

A — yBeJIMYeHNE YUCIIa KIETOK.

b — BocnipousBenenue cedbe moJ00HbIX.

B — pa3BuTHe opraHu3MoB B IPOLIECCE IBOJIIOLIMH.

I" — u3mMeHeHne 0cobu ¢ MOMEHTa POXKJICHUS 110 €€ CMEPTH.

2. )Ku3HEeHHBII LIMKII KJIETKU COCTOUT:

A —u3 meiio3a 1 naTepdasbl.

b — u3 muTO3a 1 Meiio3a.

B — u3 unTepdaszsl u muTosa.

I' — pocra n pa3zBurus.

3. Muto3 — cioco0 J1eneHus 3yKapuoTHYecKoi KJIETKHU, P KOTOPOM:

A — 7oyepHUe KJIETKU MOIy4aroT TaKylo K€ HACJEeJICTBEHHYI0 MHPOPMAIUIO KaK B S1ape
MaTEPUHCKOMN KJIETKH.

b — o6pasyercs 3urora.

B — 06pasyroTcs moJI0BbIe KIETKH.

I' — u3 munmonaHON KJIETKH 00pa3yrOTCs TarIonuIHBIE.

4. CKOJIBKO KJIETOK 00pasyeTcs npu Meioze?

A-1;,b-2;B-3;T - 4.

5. CkonbKO XpoMaTH]I B XpOMOCOMeE K Hauyaiy npogasbr?

A-1;b-2;B-3;T - 4.

6. Uurepdaza mexy 1 u 2 neneHueM meiosa:

A — muHHAas.

b - xopotkas.

B — takas ke, Kak MeXAy ABYMs JEJIECHUSIMU MUTO3A.

I' — orcyrcrByer.

7. B uaTepdaze MUTO3a MPOUCXOIUT:

A — ynBoenue conepxxanusa JITHK.

b — cunre3 pepmeHTOB.

B — cunre3 ATO.

I" — BepHBI BCE OTBETHI.

8. XpoMOCOMBI BHICTPAaUBAIOTCS B SKBATOPHAILHOM MJIOCKOCTH KJIETKH:

A — B ipocdase.

b — B meradase.

B — B anadase.

I' — B Tenodase.



9. B niepBoM JziesieHHE MeH03a MPOUCXOUT PACXO0XKIACHUE:
A — TOMOJIOTHYHBIX XPOMOCOM.

b — roMOoJ0rH4HBIX XpOMaTH/I.

B — HErOMOJIOTUYHBIX XPOMATH/I.

I" — HErOMOJIOTUYHBIX XPOMOCOM.

10. Kakoit Habop XpoMOCOM UMEIOT CIIEPMATO30UIbI?
A—-1n;b—-2n; B—3n;I"—4n.

11. Ckonmbko xpomaTua HIAET K KAXKIOMY MONIOCY B aHadaze 1, eclii ucXoaHas KIeTKa

HMEET 8 XpOMOCOM?
A-4,b-8;B-16;T -2.

12. Cxonbko XpoMocoM Oy/IeT B JOYEPHUX KIIETKaX MOCIe MUTO3a, €CJIM B MAaTEPUHCKOU

KJIIETKEe OBLTO 6 XpoMocom?
A-3;b-6;B—-4;T-5.
13. OHTOreHes — nporecc:
A — HCTOPUYECKOTO Pa3BUTUS OPTaHU3MOB.
b — nenenue kneTox.
B — unauBHIyanbHOTO pa3BUTHS OPraHU3Ma.
I' — sMOpHroOHaIBHOrO pa3BUTHSL.

14. BBI6epI/IT€ MMPU3HAKH, XAPAKTCPHBIC JI1 MHUTO34, 3AlIAIIATC COOTBCTCTBYIOIIHUEC UM

UQpBHL.
. Cocrout u3 yeTrIpéx ¢as.

. Bkirogaer 1Ba geneHus, Kax10e U3 KOTOPbIX COCTOUT U3 YeTBIPEX (a3.
. JleneHunto KIeTKH MpeaiecTByeT uurepdasa.

. XpOMOCOMBI y/IBauBaloTCs B HHTEp(hase.

. B pe3ynbrarte 06pa3yrorcs ABe JOUepHHUE KIETKH.

. B pe3ynbrate 00pa3yrorcs 4eTblpe JOYepHHUE KIETKU.

. JlouepHue KIEeTKU TarIouIHBI.

. JlouepHue KIETKU UMEIOT TaKo! e Habop XpOMOCOM, KaK U MaTEpUHCKasl KJIEeTKa.
. Ilponiecc MpoUCXOIUT B COMAaTHUECKUX KIIETKAaX.
10. Ilporecc mporucXoauT B MOJOBBIX KJIETKAX.
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15. YcTaHOBUTE COOTBETCTBHUE MCKAY THUIIOM PA3MHOXKCHUA U €TI0 XapaKTCPHBIM UCPpTAMU:

Pe3ynbTarsl 3aHecuTe B TaONIUILy:

16. JlaiiTe onpeneneHue MOHATHI:

- 3UroTa

- KPOCCUHTOBED

- SMOpUOH

Yacts 2

17. NaitTe pa3BEPHYTHIN OTBET.

B uém 3akimovaroTces mpeumMyliecTBa 0ecroaoro pa3sMHOKEHUS ?

PasmHo:xeHHnEe U HHIUBUAYAJIbHOC Pa3BUTHE OPraHUu3MoOB

Konmponvnaa paboma Ne3 «Ocnoevt 2enemuxu

1. Ilpu ckpemuBaHUU ABYX TOMO3UTOTHBIX PAacCTeHMI ropoxa C INIaJKUMU U MOPIIMHUCTBIMU

cemeHamu B F1, monmyuyeno 10 pacrennii. Bce onn camoonsimmnuce U B F2 nanu 848 3epeH.
Bomnpocsr:

a) CKOJIBKO pacTeHHH MepBOro MOKOJEHHs OyyT reTepOo3UrOTHBIMU?

0) Ckonpko pa3Hbix peHorunos Oyaer B F1?

B) CKOJIBKO CEMSIH BO BTOPOM IIOKOJIEHUH OyIyT reTepO3UrOTHBIMU?

r) CKOJIBbKO OyZIeT BO BTOPOM MOKOJIEHUU MOPIIMHUCTBIX CEMSH?

Pemmre 3amauy, cocTaBUB cXeMy CKpEIIMBaHMsI, U AAWTE OTBETHI HA BOIIPOCHI.



2. Y uyenoBeka HOpPMaJIbHBIII OOMEH YTJIEBOJIOB OMNpENENIeTCs ITOMHHAHTHBIM TE€HOM, a
pELIECCUBHBIN ajlieb HECET OTBETCTBEHHOCTD 3a Pa3BUTHUA caxapHOro auadera. Jloub 310pOBBIX
poautenel OoibHA caxapHbIM auaderoM. OmnpenenuTe, MOXKET JIM B OTOW CEMbE POTUTHCA
3JI0POBBIN PEOCHOK U KAKOBO BEPOSITHOCTH 3TOI'O COOBITHS.

3. Akarana3us O0OYyCJIOBJIEHA pPEAKUM PELECCUBHBIM ayTOCOMHBIM T'€HOM, Yy TIE€TepO3UTOT
aKTUBHOCTH Karanasbl cHIbKeHa. Onpenennute BepoaTHbIC (PEHOTHITBI AE€TEl B CEMbE POJUTENCH,
MMEIOLINX TOHMKEHHYI0 aKTUBHOCTD KaTaja3bl.

4. CemeiiHasi TUTIEPXOJIECTEPUHEMHUSI HACIIEIyeTCs TOMHUHAHTHO - ayTOCOMHO. Y TEeTepO3UTOT
HAOJI0/IaeTCsl TOBBIIICHHOE COJEpXKaHUE XOJIECTEPUHA B KPOBHU, @ Y TOMO3UTOT Pa3BUBAIOTCS
KCaHTOMBl KOXXHM M CYXOXXWUJIHMH, aTepockiepo3. KakoBa BEpOSTHOCTb pOXKIEHUS JeTell ¢
aHoMaJinel (M CTeneHb ee Pa3BUTHSI) B CEMbE, TI€ 00a POIUTENS UMENTH OBBIIIEHHOE COJIepKaHne
X0JIECTEpUHA B KPOBU?

5. Ilpum ckpeuBaHUM KPACHOIUIOAHOTO JBYTHE3JHOTO TOMAara C  KPAaCHOIUIOAHBIM
MHOTOTHE3/IHBIM OBLIO IOJIy4EHO MOTOMCTBO, B KOTOpPOM 12 pacTeHHMIl HMeln KpacHble
JBYTHE3/IHbIE TUI0/bI, 9 - KpaCHbIE MHOTOT'HE3AHbIE, 2 — KEJIThIE IByTHE3/1HbIe. KaKOBbI F€HOTHUIIBI
MCXOJIHBIX pacTeHuil? Kakux emie pacTeHui caea0Ballo 0)KUAATh OT 3TOT0 CKPEUIMBAaHUS U KAaKOBa
BEPOSITHOCTb UX MOSIBJICHUSA?

Deonrwuyuonnan ouonozusn

KonTponbnas pabota Nel «9Bomtonus OpraHMuecKoro MUpa

1. Kpurepnii BuIa, YYUTHIBAIOIIMKA COBOKYIMHOCTH (DaKTOPOB Cpenbl, B KOTOPOM
CYILLIECTBYET BU], -

1) Mopdonornueckuii 2)pusnoaoru4eckuii

3) 'eorpaduueckuii 4) 3KOITOrHYECKHIA

2. DneMeHTapHas CTPYKTypa, Ha YPOBHE KOTOPOM MpPOSBIISAETCS JEHCTBHE €CTECTBEHHOTO
oT0opa, - 3TO

1)oTnenbHBIA OpraHu3M 2)IOMYJIALINs

3)6uoreHo3 4)Bua

3. EcTecTBenHbIit 0TOOD, B OTIMYHE OT UCKYCCTBEHHOTO,

1)crocoOCTBYeT COXpaHEHUIO MOJIE3HBIX U1 OpraHu3Ma MPU3HAKOB

2)obecnieynBaeT coXxpaHeHne 0Co0eH ¢ TTOJIE3HBIMHU JIJISl YeJIOBEKa MPU3HAKaMHU

3)HamnpaBiieH Ha CO3/1aHUE WM YJyUIIEHUE COPTOB U MOPOA

4)eficTBYeT ¢ MOMEHTA MOSIBIICHUS 3eMJIEICNUS M CKOTOBOJICTBA

4. K pe3ynbTraraM 3BOJIIOLIUA OTHOCAT

1 )HacneCTBEHHYIO0 U3MEHYUBOCTH 2)00ph0y 3a CyIIecTBOBaHUE

3)npucnoco0IeHHOCTh 4)eCTeCTBEHHBIN 0TOOD

5. [IpumepoM ManeoHTONOTHYECKUX JOKA3aTENbCTB IBOJIIOIMH CITY>KaT

1)HaXO/IKM CKEJIETOB IPEBHUX KMCTENEPHIX PBIO -

2)Hanuure y KUTOB PYJUMEHTOB KOHEUHOCTEM

3)npu3HaKU IPECMBIKAIOLINXCS B CTPOEHUHU YTKOHOCA

4)Ipu3HaKK CXOJICTBA Yy 3apoJblliell MIIEKONMUTAIONUX U PbHIO HA paHHUX CTaausIX
pa3BUTHSA

6. K nerenepanuu oTHOCAT

1)yTpary GOJBIIMHCTBA OPTraHOB KOPHETOJIOBBIM pAaKOM-CaKKYJIUHOM

2)1osiBJI€HHE YETHIPEXKaMEPHOTO Cep/ilia y MTHUIL

3)nosiBI€HNE MIEPCTHOTO TOKPOBA Y MIIEKOIUTAIOIINX

4)dbopMupoBaHUE TIIIOCKON (GOPMBI TEJIa y CKaTa

7. Y 4yenoBeka, B OTIIMYHE OT YeJIOBEKOOOPa3HBIX 00€3bsH, -

1 )uMeroTcss MUMHUUYECKHE MBILIIBI 2)IepeIHIEe KOHEUHOCTH C HOTTSIMHU



3)remMriepaTypa Teja MoCTOSIHHAS 4)MTO3BOHOYHUK UMEET 4 n3ruda

8. IIpuMepoM OHOTOTHYECKOTO (DAKTOPA IBOFOIUH YEIOBEKA MOXKET CITYKUTh

1)criocoOGHOCTE K TPYAOBOH €ATEIbHOCTH

2)UCIIOIB30BAHUE OCHKIbI

3)o01eHne ¢ MOMOIIIbI0 YCTHOM U TUCBMEHHOM pevH

4)croco0HOCTD MepeiaBaTh MPHOOPETEHHBIC TPU3HAKU IO HACIICICTBY

9. AHaJIOTMYHBIMU OpraHaMH SBIISIOTCS JTUCThs Oepe3bl U

1)cTebmu KakTyca 2)KOJIIOUKH KaKTyca

3)aepeBsaHUCTBIE CTEOIN YEPHUKU 4)yCHKHU Y IOCEBHOIO ropoxa

10. ITyrem reorpaduyeckoro Bumoo0pa3oBaHus chOpMUPOBAINCH

1 )mucTBeHHMIIA CHOUPCKAs U laypcKas 2)CHHHIA O0IbIIas ¥ J1a30peBKa

3)nomymsiuu Gopenu o3epa CeBan 4)BHIbI OaHKaTLCKUX PECHUYHBIX YepBEH

Yacts B

l.YcraHoBuTEe COOTBETCTBHE MEXIy NpHU3HAaKOM oTOOpa W ero BuIOM. B
HUKETPUBEICHHON Ta0IHIIe TIO]] KaXKIbIM HOMEPOM, OIPEIEISIONINM MO3UIUH IEPBOTO CTONONA,
3anummTe OyKBY, COOTBETCTBYIOIIEH IMO3UIIMH BTOPOTO CTOJIOIA.

[TPU3HAKU OTBOPA BUJI OTBOPA

l)coxpansier ocobeii ¢ Mpu3HaKaMu MOJIE3HBIMU A) €CTECTBECHHBIN

B JIJAHHBIX YCJIIOBUSAX CpPEIbl

2)BeJET K CO3/1aHUIO0 HOBBIX MOPOJ M cOPTOB b) MCKycCTBEHHBII

3)cnocoOCTBYET CO3/IaHUIO0 OPraHU3MOB C MPU3HAKAMHU

MIOJIC3HBIMU YEIIOBEKY

4)neficTByeT B IPUPOJAHOM COODIIECTBE

5)BeseT K MOSBJICHUIO HOBBIX BUIOB

6)1eiicTByeT MUJITHOHBI JIET

3anuuuTe B TA0IMILY TOJYYUBUIYIOCS ITOCIEI0BATEIbHOCTh OYKB

| 1 | 2 | 3 | 4 | 5 |

6 |

2.YcTaHOBHUTE XPOHOJIOTMUYECKYIO MOCIIE0BATEILHOCTD 3P B BOIOIMH OPTaHUYECKOTO
MUpa

A)Kaiino3zoit

b) IIporepo3oit

B)Me3o3zoit

I') Apxeit

) Taneo3oi

3anummuTe OTBET B BUJIE MOCJIEI0BATEILHOCTH OYKB (06€3 TpOOEIoB U IPYTUX CUMBOJIOB).

Yacts C

1.IToueMy yMeHbIIICHHE apealia BUa BeIeT K OMOJIOTHIeCKOMY perpeccy?

Opranusmbl 1 OKpYsKaKOLIAs cCpeaa

Koumponvnasa paooma Ne2 «Ocnoewt Iko102un)

Yacte 1. K kaxxaomy 3agaunio Al-Al12 nanbl 3- 4 orBera, U3 KOTOPBLIX TOJLKO OIHUH
NPABUJIbHbIH.

A1l. KT0 u3 y4eHbIX CUMTAI JBHKYLIEH CHUIION SBOJIOLAN CTPEMIIEHUE K COBEPIICHCTBY U
yTBEp:KJaJl Hacle10BaHue OJ1aronpuoOpeTeHHbIX TPU3HAKOB?

Kapn JIunei JKan-baruct Jlamapk Yapae3 /{apun Kapa bap

A2. CoOBOKYIHOCTh CBOOOJHO CKpPEUIMBAIONINXCS O0CO0eH OIHOrO BHIA, KOTOpPAs
JUIUTETILHO CYLIECTBYET B OIMpPENEICHHON YacTH apeajla OTHOCUTEIHHO 000COOJIEHHO OT JPYIrHX
COBOKYITHOCTEH TOT0 K€ BUJA, HA3bIBACTCS:

Bun [Monmynsuus Copt Komxonns

A3. K kakoMy KpUTEPHIO BUa OTHOCAT OCOOCHHOCTH BHEUIHETO i BHYTPEHHETO CTPOCHUS
MIOJIEBOM MbIIIN?




Mopdonoruaeckomy I'enetnueckomy DKOJIOTUYECKOMY ['eorpaduyecko
My

A4. K xakoMy KpHUTEpHUIO BHJIa OTHOCSAT COBOKYIHOCTb (haKTOPOB BHEIIHEW Cpenbl, K
KOTOPBIM IPHUCTIOCO0IIEH Oelblii MeIBEb?

Mopdomoruueckomy I'enetnueckomy DKOJIOTHYECKOMY I'eorpaduyecko
My

AS. TlpumepoM BHYTPHUBHI0BOI OOpHOBI 3@ CYILIECTBOBAHUE SBJISIOTCS OTHOLIECHUS:

YepHbIX TapaKaHOB MEX]y CO00M UYepHbIX U pBDKUX TapaKaHOB

YepHBIX TapaKaHOB C SNOXUMHUKAaTAMU YepHbIX TapaKaHOB U YEPHBIX KPBIC

A6. Kakas (hopma 60pbOBI 3a CyIlIeCTBOBaHUE ABISETCS HanOoIee HAIPSHKEHHOM ?

BuyTtpuBunosas Me:xBunoBas bops6a ¢ HeOIaronpuUATHBIMU YCIOBUSIMU
Cpelibl

A7. Kakas ¢opMa ecTecTBEHHOTOo OTOOpa JEHCTBYeT TMpU  IOCTEIEHHO
M3MEHSIOIINXCS YCIIOBUSAX OKpY’Karollei cpebl?

CtaOunu3upyromun JIBYOKyIIH I PazpriBaronuil Jn3pynTUBHBIN

A8. K xakoii rpymnrne 10Ka3aTeabCTB dBOIIOLUN OPraHMUECKOr0 MUPa OTHOCUTCS CXOJCTBO
3apoAbIIIEH TPECMBIKAIOIIUXCSA U NTUL?

CpaBHHTEIIBHO-
AHATOMUYECKUM OMOPUOIOTHYECKUM [TaneonToNOrMUECKUM
A9. Hckomnaemas nepexoHast (hopMa Mex1y MPECMBIKAIOIMIMMUCS U MITHIIAMHU — 3TO:
NxTtuocrer ApxeonTtepukc YTKOHOC Exunna
A10. YkaxuTe NpaBUIbHYIO CXEMY KJIacCU(UKAIIMK )KUBOTHBIX:
Bun pon CEMENCTBO oTpsiz KJ1acc THUI
Bun poxn CEMENCTBO TOPSIAOK KJIacc THII
Bun pox CEMEICTBO MOPSAIOK KJ1acc oTAael
Bun poxn oTpALn CEMENCTBO KJace THTI
Al1. Kakoe 13 nepeuncieHHbIX MPUCIIOCOOIeHNH He sBisieTcst apoMopho3zom?
Bo3HUKHOBEHNE TO3BOHOYHHKA Y XOPI0BBIX Bo3HukHOBeHHE X000Ta y ClIOHA
O06pa3oBaHue 2-X KpyroB KpoBOOOpaIIeHUs OO6pa3oBaHue 3-X KaMEpHOTo cep/aia

Yy 36MHOBOJIHBIX
A12. K uanoanantaiuny y peyHOTro OKyHSI OTHOCHUTCS:
KabepHoe npixanue Hanuune BHyTpenHero ckenera  OOtekaemast Gopma
Tena I'omoBHOM MO3T
Yactb 2. [Ipu Bpinoanenyu 3axanuii B1-B2 BpioepuTe TPH BEPHBIX OTBETA U3 IIECTH.
B1. Kakue »BoNIOIIMOHHBIE U3MEHEHHUSI MOKHO OTHECTH K apoMopdo3am?

. [TosBnenue uBeTka

. OO0pa3oBaHue OpraHoOB U TKaHEH y pacTeHui
. [TosiBnenue TepMOGUIbHBIX OaKTEpHit
. [TnaBHUKH Y pBIO

. Slpkue nenecTku y 1IBETKOB

. [TocTostHHas TemmepaTypa Tena

B2. K sBosoniioHHBIM (hakTOpaM OTHOCSIT:

. Juseprennus

. HacnenctBenHas n3MeHYNBOCTE

. KounBeprenuus

o Bboprba 3a cymecTBoBaHue

. Apomopdos

. EcrecTBenHsbIit 0TOOD

IIpu BbInoJHeHHE 3agaHnii B3-B4 ycTaHOBHTE COOTBETCTBHE MEKIY COAEP:KAHHEM
MEePBOro H BTOPOro ¢roJiona. Bnumure B Ta0auny mudpbl BLIOPAHHBLIX 0TBETOB.

B3. YcraHoBuTE COOTBETCTBHE MEXKAY THOENbi0 pacTeHwid u (popmoit OOprOBI 32
CyHIECTBOBaHUE.




[Tpuumnna rubGenu pacTeHUn ®opma OGoprOBI 32
CYLIECTBOBaHUE

A) TIOABI BMECTE C CEHOM TMOMANal0T B KEIyJOK | 1) BHyTpUBUIOBas

TPaBOSAAHBIX )KUBOTHBIX 2) MexXBU0Bas

b) pacTenus TuHGHYT OT CHIIBHBIX MOPO30B U 3aCyXH 3) 60opbda c

B) cemena noru6arot B myCThIHAX U AHTapKTUAE HeOJIaronpusTHEIMU

I') 6epessl BBITECHSAIOT APYT JApyra YCIOBUSAMU

J1) 110,16 TOEJAKOT MITULIBI

E) pacrenust ruOHYT 0T GaKTEpHii U BUPYCOB

B4. YcTaHOBUTE COOTBETCTBUE MEXKAY IPU3HAKOM JKUBOTHOTO M HAIIPABICHUEM HBOJIOLUH,
KOTOPOMY OH COOTBETCTBYET

IIpu3Hak KUBOTHOIO Hanpasnenue sBosronuu

A) BOBHMKHOBEHHE ITOJIOBOT'O PA3MHOKEHUS 1) apomopdo3 (aporeHes)

b) oOpa3oBaHue y KUTOOOpa3HbBIX JACTOB 2) nauoaganTanus (ajioreHes)

B) Bo3HHMKHOBEHHE 4-X KAaMEPHOTO cepra 3) oOmmas mereHepanus (KaTareHes)

I') Bo3HUKHOBEHUE aBTOTPO(HOT0 criocoda MUTaHUS
J1) mpeBpalieHue JIUCTbEB B KOJNIOUKU Y pacTEeHUil
IIyCTbIHb

E) yrpara iucTheB, KOpHEH U xJIopoduiuia y HOBUIMKHI

2.4. KoMIJIeKT MaTepHaJioB I MPOMEKYTOYHOH ATTECTAIIUM MO Pe3yabTaTamM
OCBOEHHS TUCIHUIITUHBI

[IpomMexyTouHas KOHTPOJIb 110 JUCHUILINHE «BHOTOrus» MPOBOAUTCS B BUJIE TMCbMEHHOM
UTOTOBOM KOHTpoOJIbHOW paboTel. KoHTponbHas paGoTa BKIOYaeT B ceOs JBa TUIA 33JaHU:
TECTOBbIE BOIPOCHI, HAIIPABJIEHUE HA IPOBEPKY YCBOEHUS TEOPETHUECKOI0 MaTepHrala, u 3aJaun
Y 33/1aHUs, HallpaBJIEHHbIE Ha TPOBEPKY COPMHUPOBAHHOCTU MPAKTUUYECKUX YMEHUH.

Yacte 1 conmepxkut 15 3amanuii ¢ BHIOOPOM OJTHOTO BEPHOro OTBETa W3 yeTbipex u 10
3aJjaHUi ¢ BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOIMYECKHX OOBEKTOB,
MPOLECCOB U SIBJICHUM.

Yactsb 2 copepxuT 4 331241 U3 Pa3HbIX TeM AUCHUIUIMHBI U | IPaKTUKO-OPUEHTHPOBAHHOE
3aaHue, opMUpPYEMO B COOTBETCTBUU C METOAMUECKUMHU PEKOMEHIAlIUSIMU.

B 3ananusx 1-15 BeiOepute 01MH MPABUIBHBIA OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMBI COCTABJIAET MOJIEKVYJIA

1) ne30KcupUOOHYKIENHOBOM KHCIOTHI

2) puOOHYKJIEUHOBOM KHCIOTHI

3) munuaa

4) monucaxapuaa

2. YVAAJIEHUE JUMEPOB TMMHMWHA B MOJIEKVIJIE JHK [NPOUCXOIUT B
ITPOLECCE

1) TpancBepcuun

2) penapauu

3) peruMKanuu

4) Tpancopmanuu

3. 111 OBPA3OBAHUS JIUITUHOI'O BUCJIOS BAXHBI B3AMMOJIEMCTBUSA
MEX/Y MOJIEKYJIAMU JIMITNIOB:

1) BOIOpOHBIE U HOHHBIE

2) UOHHBIE U KOBAJICHTHBIE

3) KOoBaJICHTHBIE U TUIPOPOOHBIE

4) Toabpko runpopoOHbIE




4. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVIJIE JHK [MPOUCXOIUT B
[TPOLECCE

1) penaparuu

2) Tpancdopmanun

3) TpaHCBepCcUH

4) periukauuu

5. 111 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HYKJICOTHUIOB

3) rnukoreHa

4) pochomunuaon

6. BTITPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBIIAETCS 3A CHET

1) TpaHCKpHUIIIIHH

2) penyIuiMKaiuu

3) aenarypauuu

4) cniupanu3anuu

7. BIIATOJIAPS KOHBIOT'ALIMU 1 KPOCCHUHI'OBEPY ITPOUCXOUT

1) yBennuyeHue yuciia XpoMocoM B/IBOE

2) oOMeH reHeTu4YecKoil nHpopmalren Mex 1y TOMOJIOTUYHBIMU XPOMOCOMaMU

3) yMeHbIIIEHHE YHICIIa XPOMOCOM BIBOE

4) yBelUYEHHUE YUCIIA TaMET

8. TMOJIMIIEIITUAHBIE LEIM CHHTE3UPYIOTCA HA PUBOCOMAX,
HAXOAINXCA:

1) B uTo305€ ¥ MOTUPHUIUPYIOTCS TAKKE B IIUTO30JIE

2) B IMTO3011€, 3aTeM MoAu(ULIMpyIOTCs B annapate [ osbpku

3) Ha MeMOpaHe PHI0TIIIA3MAaTUYECKOTO PETUKYIIYyMa, 3aTeM MOAU(PUITUPYIOTCS B arnapare
I'onbmxu

4) B iuTO30J1€, 3aTeM MOAU(MUIIMPYIOTCS B TFOMEHE JIN30COMBI

9. UHTPOHBI BCTPEYAIOTCA B 'EHAX

1) TonpKO 3yKapuoT apxeOakTepuit

2) ByKapHOT U 3yOaKTepuii

3) sybakTepuii u apxebakTepuit

4) apxeOakTepuil 1 3yKapuoT

10. BCE PEAKIMMW CHUHTE3A OPIrAHMYECKMX BEHIECTB B KIIETKE
[TPOUCXOAT

1) o6pazoBanuemM mosiekysn ATD

2) ¢ 0CBOOOXKACHNUEM SHEPTHH

3) pacuierieHueM BEIIECTB

4) ucroNb30BaHUEM SHEPTUU

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KWCJIOThI B COEJVUHEHUN C
BEJIKAMUM COCTOUT

1) MuTOXOHIpHS

2) xpoMocoma

3) ren

4) xmoporuiact

12.  JOYEPHHUE XPOMATHUJBI CTAHOBATCA CAMOCTOATEJIbBHBIMU
XPOMOCOMAMU TIOCJIE

1) cmapuBaHMs TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMH MEXy TOMOJIOTHYHBIMU XPOMOCOMaMHU

3) pa3neneHus: COeTUHSIONIEH UX IICHTPOMEPHI

4) BeICTpauBaHUS XpPOMOCOM B SKBATOPHAILHON TNIOCKOCTH KJIETKU

13. TEHETUYECKUM KOJI — 3TO:



1) Habop KIIETOYHBIX TEHOB

2) HyKJICOTH/IHASI [TOCIIE0BATEIBbHOCTD ICHA

3) reHeTryecKas IKCIPECCHSI

4) cucTeMa 3arucH reHeTHYSCKOM HH(pOpMaIn

14. B KAKHUX U3 IIEPEUYMCIIEHHBIX OPI'AHEJIJI CAMAS BBICOKAS
KOHIIEHTPALIMA Ca?*

1) smpe

2) MHUTOXOHIPUSX

3) uurormasme

4) anmapare I'oyibpxu

15. KAKHUE U3 TNEPEUYUCJIEHHBIX HWXE CTPYKTYP KJIETKM HE MUMEIOT
MEMBPAHBI

1) mu3ocombl

2) XJIOPOILIACTBI

3) SAAPBIIIKH

4) anmapar I'osibpxu

ITAJTO0HBI OTBETOB

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

OTBET 112 (4134|123 |14 (2 |3 |4 |2 |3

B 3apganumsx 16-25 BblOepuTe HECKOJIBKO MPaBWIBHBIX OTBETOB WJIM YCTaHOBHTE
COOTBETCTBUE WJIN NIOCIIEN0BATENBHOCTB!

16. BOCCTAHOBUTE B UCTOPUYECKOM IIJIAHE IMOCJIEAOBATEJIBHOCTDH
STAIIOB BO3JIENCTBUS YEJIOBEKA HA BUOCOEPY:

1) ycunenue BIUSHUS HA IPUPOJLY C KOPEHHBIM MPeoOpa30BaHUEM YACTH IKOCHUCTEM;

2) U3MEHEHHE DKOCHCTEM uepe3 MnacTb0y CKOTa, YCKOpPEHHE pocTa TpaB IyTEM HX
BBDKUTAHUS | T. 11.;

3) robasibHOE W3MEHEHHE BCEX HKOJOTUYECKMX KOMIIOHEHTOB B IIEJIOM B CBSI3H C
HEOTPaHMUYEHHOW MHTEHCHU(PHUKAIMEH X031CTBA;

4) CBepXMHTEHCUBHAs 0X0Ta 0€3 Pe3KOro M3MEHEHHS YKOCHCTEM B MEPHO]I CTAHOBJICHUS
4eJI0BEYECTBA;

5) Bo3nericTBHE Jt0/Iel Ha Onochepy JUIIh KaK OOBIYHBIX OMOJIOTHYECKUX BHIOB.

17. BBIBEPUTE TIPOLIECCHI, ITPOTEKAIOUIME B TIIPO®A3E IIEPBOI'O
JIEJIEHWS MEMO3A

1) oOMeH yuacTkaMu XpOMOCOM

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

3) neneHue LEHTPOMEP XPOMOCOM

4) hbopmupoBaHue BepeTeHa JEIEeHUS

5) BBICTpauBaHHE XPOMOCOM I10 3KBATOPY KJIETKU
18. KAKHME TTIPOLIECCHI ITPOUCXOJAT B KJIETKE B IIEPUOA MHTEP®A3BI?

1) cnupanuzanus XxpoMocom

2) penymukanus monekyn JJHK

3) pacTBOpEHHE SAIEPHOIN 000IOUKH
4) cuHTE3 OCIIKOB B ITUTOILIA3ME

5) cunte3 nPHK B siape



19. MAJIBIE KPYI'OBOPOTHI  VIJIEPOOA B  BUOCOEPE MOI'YT
OCYIIECTBJIATHCA CIEAYIOUIMM ITYTEM:

1) yraexucnblii ra3 BoienseTcs: B arMocgepy B mporecce (OTOCHHTE3a B THEBHOE BpeMs,
a B HOYHOE BPEMSI €T0 YacTh MOIJIOIIAETCS PACTEHUSIMU U3 CPE/bL;

2) yriaekuciblii ra3 norjomaercs u3 arMocdepsl B mpoiecce (HOTOCHHTE3a B JHEBHOE
BpeMsi, 2 B HOYHOE BPEMsI €r0 YacTh BBIICTISETCS PACTCHUSMU B CPEY;

3) yriekucnslii Ta3 atMocepsl moriomniaercs B npouecce GOoTOCHHTE3a ¢ 00pa30BaHUEM
OpPTaHMYECKHUX BEIIECTB, a C THUOENBI0O PACTEHUH U JKUBOTHBIX MPOUCXOAWT OKHCIICHUE
OpPraHUYECKUX BEIIECTB C BBIJICJICHUEM YTIIEKUCIIOrO rasa;

4) yrJIeKuCIbIi a3 aTMocdephl MOTIOoMAETCs B porecce (POTOCHHTE3a, a TIPU JABIXaHUU
BbIIETISIETCS B aTMOCepy;

5) yriekucnblii ra3 aTMocgepbl MorouiaeTcs B mporecce (OTOCUHTE3A, a IPH CKUTAHUH
OpPraHUYECKUX BEIIECTB BhIAEISAETCS B aTMOChepy.

20. YKAXKUTE ITOCIIEAOBATEJIbBHOCTbH ®A3 OIIJIOJJOTBOPEHN .

1) cnusHUe TaMeT, WM CHHTaMUN

2) MIMCTaHTHOE B3aMMOJICUCTBHUE U COTMKEHUE TaMET

3) KOHTAKTHOE B3aMMO/ICHCTBUE FrAMET U aKTHUBAIIUS STHIIEKICTKH

21. YCTAHOBUTE IIOCJIEJJOBATEJIBHOCTb CTAJUI UHIMBUYAJIBHOI'O
PA3BUTHUA YEJIOBEKA, HAYNHAS OT 3UI'OTHI.

1) dopmupoBaHUE YETHIPEXKAMEPHOTO CepALa

2) obOpa3oBaHue 0JIACTOMEPOB

3) bopMupoBaHHE HEPBHOW CUCTEMBI

4) popMupoBaHUE ME30ICPMBI

5) obpa3oBaHUE ABYXCIOMHOTO 3apO/IbIIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI

1) oOecnieunBaeT MOCTYIJIEHHE B KJIETKY HOHOB M MEJIKUX MOJIEKYJI

2) obecrieunBaeT MepeiBIKEHNE BEIIECTB B KIETKE

3) oTrpaHUYUBAET LIMUTOILIA3MY OT OKPY KaroLIeil cpeabl

4) ydacTBYyeT B MOTJIONIEHUH BEIIECTB KIETKON

5) mpuaeT KJIeTKe )KeCTKyo popMy

6) cimy>xut MaTpuueit g cuaresa uPHK

23. BBIBEPUTE JIBA IIPUSHAKA HE TIOAXOAAIIWE JJIA OIIMCAHUSA
TPAHCKPUIILINN Y DYKAPUOT

1) oO6pa3oBaHue MOJUHYKICOTHIHON TETIH

2) coeAMHAIOTCS HYKJICOTH/IbI, COJIEpKallue 1€30KCUpuO03y

3) matpureit ciykut mosekyna JJHK

4) MPOUCXOTUT B sIApE

5) ynBoenne monekynsl JJHK

24, YCTAHOBUTE MNOCJIEAOBATEJIBHOCTb I[TPOLIECCOB
OMBPUOHAJIBHOI'O PA3BUTHU A [TO3BOHOYHBIX )KUBOTHbIX:

1) 3akyiagka 3a4aTOYHBIX OPTaHOB 3aPOABIIIA

2) HarpaBJICHHBIC IEPEMEIICHUS KJIETOK U UX TU(PepeHIIMPOBKa

3) pa3BuUTHE HEPBHOM IJIACTUHKU

4) cnusiHAE STUIEKIIETKU U CTIEpMaTO30H1a U 00pa30BaHUE 3UTOTHI

5) dbopMUpOBaHHE MHOTOKJIETOYHOT'O OJTHOCIIOMHOTO 3apO/IbIIa

25. VIIOPAOOYUTE HCKOITAEMBIE ®OPMbI YEJIOBEKA I10 BPEMEHU
CYIIECTBOBAHMS, HAUMHASI C CAMOW JIPEBHEN ®OPMBI:

1) Yenosek ymenbiit

2) KpomaHbOHIIBI

3) HeannepTanbIisl

4) YenoBek NpsiMOXOSIIIHMA

5) ABcTpanonurex
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B 3ananusx 26-30 pemure 3anauu:

3aganme 26. 3agaya Ne 1. Onpenenure, Kakash OKpacka LIBETKOB OyAET Y pacTeHH
ropoxa, MOJYYEHHBIX OT CaMOOINbUIEHUS TOMO3UIOTHBIX POJUTENBCKUX (POPM C KPacHBIMM U C
OeNbIMH [IBETKAMH, a TAKXKE OT X CKPEIIUBAHUS MEX Ty cO00i.0

Pemenne. OGe poaurenbckue (HOpMbl TOMO3UIOTHBI, O3TOMY 3alUCh CKpELIMBaHUN
OyneT cinenyrouei:

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

— OT IepekpecTHoro onslieHus: P: AA x aa.

I'omo3urotHsle (GOpMBI JAIOT €IMHCTBEHHBIM THII IaMeT, U MO3TOMY IPHU UX CIUSHUU
Oynet nonydeH equHCTBEeHHbIN TUI TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Ortger. 1. KpacHOIIBETKOBbIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJIBKO (POPMBI C KPAaCHBIMHU
1BeTKaMu. 2. Bce mMOTOMKHM pacTeHui ¢ OSbIMH IIBETKAMU OYIyT OCIIOIBETKOBBIME (OHH BCETIa
rOMO3UIOTHBI). 3. Bce pacTeHuss OT CKpEelMBaHUS KPAaCHOLBETKOBBIX T'OMO3UTOTHBIX C
0eToLBETKOBBIMHU OYAyT KPACHOIIBETKOBBIMHU (JJOMUHAHTHBIN (DEHOTHUIT), HO TE€TEPO3UTOTHBIMH 110
TeHOTHILY.

3aganue 27. 3agaua Ne 2. Ha pebGenka c [ rpymnmoii kpoBu B poJjioMe MPETEHAYIOT JIBE
POAUTENIBCKUE TIAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoit kpoBy;

— 2 mapa: Mats co I, oren ¢ Il rpymnmoit kpoBu.

Kakoit mape npuHaiiexxut pedeHok?

Pemenne. Pebenok c¢ I rp. kpoBu mo reHoruny — I°I°. Takoe coueranue amnenei
BO3MOXHO TOJIBKO B Clly4dae, €CIM TraMeThl W OTLa, U MaTepu OyIayT cojaepkaTh amienu [°.
CnenoBarenbHO, 3Ta KOMOMHAIMS T€HOB MOTJIA OCYIIECTBUTHCS TOJIBKO MPU 3a4aTUM peOeHKa B
clly4ae BTOPOM Iapbl, KOI/1a MaTh U OTEL] T€TEPO3UTOTHI. 3aIHUIIEM CXEMY CKPEIIUBAHHUS

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

OueBuAHO, UTO MEPBast CyNpyxKeckas Mnapa MNpeTeHa0BaTh Ha TOro pedeHKa He MOXKET, T.
K.y Hee MoryT ObITh AeTu TosibKo co Il u Il rpynnamu kposu:

P:I°I° @ x I A1BJ; F1: 50% 1A 1° u 50%IB I° (y mereit |1 u 1l rp. kpoBu cooTs.).

OTtBeT. PeOeHOK TpUHAICKUT BTOPOH TTape CYNpyTroB.

3ananme 28. 3agaua Ne 3. Onpenenure cpenHuil pasmep JUCTOUYKOB y O€I0Oro Kiesepa,
MOJIyYEHHOTO OT CKpPEIIMBAHUs TE€TOPO3UTIOTHBIX pacTeHUu ¢ Jjmcroukamu 10 m 7 mm
COOTBETCTBEHHO.

Pemenne. OnpesensieM reHOTUIIBI U 3aIIUCHIBAEM CKpEIINBAHUE:

P: V ba v x V by v; onpenenstem ramersr: G9: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
nosrydaem notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Ortger. [TonyyeHo 4 Tuna ()eHOTUIOB ¥ TEHOTUIIOB B PaBHBIX COOTHOIICHUAX. 3 HUX 1715
nepBoro OyJeT XapakTepHa CBEPXAOMUHAHTHOCTD (CpeaHHl pa3Mep JIMCTOYKOB 18 MMm).

3ananme 29. 3agaua Ne 4. [lpoaHanu3upyiiTe XapakTtep Iepeaayd pPeLecCUBHOIO,
YaCTUYHO CLHCIIJICHHOI'O C I10JI0M, HACJIICACTBCHHOI'O 3a6OJICBaHI/I$I OT MAaTCPU K NOTOMKaAM.

Pemenne. P:2X aX a $X AY A 6onbra F1: X AX a & XaY AF2:2X AX a; @X aX



a;3 XAY A; &XaY A 6onpHa

OrtBet. bose3ns nepepaercs oT MaTepu Yepes3 JeTeil U MPOSIBIIAETCS TOJIBKO Y BHYUYEK.

3aganue 30. V3 snemMeHTOB cooOmiecTBa (MOJIEBKA, 3€PHO 3J7aKOB, (PHIIMH, XOPEK)
COCTaBbTE MUIIEBYIO IIENb U HA OCHOBAaHHM IpaBHJIa HKOJIOTMYECKON MUpaMHbl OMpPENeInTe,
CKOJIBKO HY>KHO 3epHa, 4YTOOBI B JIECy BBIPOC OJUH (HINH MACCOU 2,5 KT.

OTser:
3epHO 371aK0OB MEmis-noneBka Xopexk ®unuH
2500 kr 250 xr 25 kr 2,5 xr

B utoroBoii paboTe mpeaCcTaBICHBI 3aJaHus, OTHOCSIIHECS K TPEM YPOBHSIM CIIOXKHOCTH:
“Hu3KkuK”, “‘cpenHuil”’, “BbICOKMN”. B 3aBUCMMOCTHM OT THIIAa W TPYAHOCTH 3aJaHUsi €ro
BBITIOJIHEHHE OIEHMBACTCSI PA3HBIM YUCJIOM OajuioB. BEINOIHEHHE KaXKI0TO 3a/laHus ‘‘HU3KOTO”
YPOBHSI CIIO)KHOCTH oOlleHHBaeTcs | Oamiom. 3a BBINOJIHEHHE 3aJaHHil “‘CpeqHero” ypoBHS
CJIO’)KHOCTH B 3aBUCUMOCTH OT TTOJIHOTHI ¥ MPABWJILHOCTH OTBETA MPUCBAUBAETCS 710 2 OAILIOB.

K 3amanuto “BbICOKOT0” YpOBHS CIOKHOCTH OTHOCHTCS PEIICHHUE CHUTYAIlMOHHBIX 3a]a4.
3a BBINIOJIHEHHE 33JIaHUK “‘BBICOKOTO” YPOBHS B 3aBHCHUMOCTH OT IOJIHOTHI U MPaBHIBHOCTH
OTBETa MPHUCBANBAETCs 10 3-X OAIIOB.

3amanus “HU3KOTO” M “‘CpeqHero” ypOBHEH CII0KHOCTH MPOBEPSIOTCS aBTOMATHYECKH.
OTBeThl Ha 33J1aHUA “BBICOKOTI0” YPOBHSI IPOBEPSIOTCS B PYUYHOM PEXKUME.

Pacnipenenenue 3a1aHuil 0 ypOBHSIM CIIOKHOCTH IIPEACTABIICHO B ClEIyIOLIeH Tadiue:

YpoBeHnb bana IIpouenTHoe Tun Bonpocos
CJIO’KHOCTH coJep:KaHue 3aJaHNH
3aJaHus
Huzknii 1 50% - 3aJlaHUsI C BBIOOPOM OJIHOTO
MPaBUIILHOTO OTBETA
Cpennuit 2 33% - MHO>KE€CTBEHHBIN BBHIOOD;
- BOIIPOCHI Ha
YIOPSIOYMBAHUE WJIM YCTAHOBJICHUE
MPaBUIBHOM MOCIEI0BATEIbHOCTH
Bricokuii 3 17% - 3aJ1a4H,
MpeIyCMaTPUBAIONINE PA3BEPHYTHIN
OTBET

Kputepuu orieHnBaHMsI UTOTOBOM MHCbMEHHOM pabOTHI:

Ounenka IIpoueHT BBHINOJTHEHUS
“OTIM4HO” 85-100%

“xopormio” 70-84%
“yIIOBJIIETBOPUTEIBHO” 50-69%
“HEey10BJIIETBOPUTEIBHO” MmeHee 49%







