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1. O6mas xapakTepucTHKa padoueil nporpaMmMbl 0011€00pa30BaTEIbHON JUCIHIUILIHHBI
«BHOJIOI' U

1.1. MecTO TMCHMILIUHBI

Oo6meoOpa3oBaTenbHas AucnuiuinHa «buonorusy sBiseTcs 00sS3aTeTBbHOM YaCThIO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUM ¢ DI'OC CIIO
no cneruanbHocTu 54.02.01 «/Iu3aiin (mo oTpaciasim).

1.2. lean u niiaHupyemMble pe3yabTAaThl 0CBOCHHS AUCIHUIIMHBI:
1.2.1. Hean aucuunJIuHbl

Lenb: ¢popmupoBanre y o0y4aroIUXCcsi CUCTEMbI 3HaHUN O Pa3jIMYHBbIX YPOBHSX KU3HU
CO 3HAHUEM COBPEMEHHBIX MPEJCTABICHUNA O JXHUBOW NPUPOAE, HABBIKOB IO MPOBEICHUIO
OMOJIOTUYECKNX HCCIEAOBAHUNM C COONIIOJIGHUEM JTUYECKUX HOPM, apryMEHTHPOBaHHOMN
JMYHOCTHON TIO3UIIUH 110 OEPEKHOMY OTHOIICHHIO K OKPYXKAIOIIeH cpere.

3agaun:

* monydeHue (QyHAaMEHTaJIbHBIX 3HaHWKA O Owuonmormueckux cucremax (Kiertka,
Opranuswm, [Honynsamus, Bua, Dxocucrema); CTOPUU Pa3BUTHS COBPEMEHHBIX MPEICTABICHUN O
KUBOW TIPUPOE, BBIIAIOUIMXCS OTKPBITHUSX B OMOJOTMYECKOW HAyKe; pOJM OMOIOTHYECKOU
HayKu B (POPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHUHBI MUPA; METO/IaX HAYYHOTO
TIO3HAHMS;

* OBJAJICHHE YMEHUSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTUYECKUX 3HAHWKA B NPAKTUYECKOW JEATEIBHOCTH JIIOJCH, Pa3sBUTHH COBPEMEHHBIX
TEXHOJOTHI; OIpenesTh JKUBblE OOBEKTHI B MPUPOAE; MPOBOJAUTH HAOMIOJEHUS 3a
IKOCHCTEMaMH C LEJIbI0 HMX ONUCAHWS W BBISABICHUS CCTECTBEHHBIX M aHTPOMOTESHHBIX
M3MEHEHUH; HaXOJAUTh U aHAIM3UPOBATh MH(POPMAIIHIO O KUBBIX 00BEKTAX;

* pa3BUTHE TIO3HABATCIIGHBIX HMHTEPECOB, HMHTEIUICKTYaJIbHBIX M  TBOPYECKUX
CHOCOOHOCTEH 00ydJaromuxcss B MpoLEcce U3Y4YeHUs OMOJIOrMYECKHX SIBICHHUMN; BBIIAIOLIMXCS
JOCTIDKEHUH ~ OWOIIOTMH, BOMIEAIIMX B  OOIIEYENIOBEUECKYIO KYJBTYPY; CIOXKHBIX U
MPOTUBOPEUYMBBIX TyTEeH PAa3BUTHS COBPEMEHHBIX HAY4YHBIX B3[VIAIOB, WJIEH, TEOpHId,
KOHIICTIIIUH, TUTOTE3 (O CYIIHOCTH W TIPOUCXOXKIECHUH >KM3HM, YEIIOBEKa) B Xo1e paboThHI ¢
pa3IMYHBIMH UCTOYHUKAMU WH(OPMALINK;

* BOCNHTaHUE YOEKICHHOCTH B HEOOXOJUMOCTH TIIO3HAHHUS IKHUBOH TPUPOJIEI,
HEOOXOIMMOCTH PAIMOHAIBHOTO TPHPOJIOTIONB30BaHUS, OEPEKHOTO OTHOMICHHUS K TPUPOIHBIM
pecypcaM U OKpyXarlle cpeae, cOOCTBEHHOMY 370POBBIO; YBaKEHUS K MHEHHIO ONIIOHEHTa
pu 00CYX/I€HUN OMOJIOTHYECKUX MpodIIeM;

* UCIOJIb30BaHHE MPUOOPETEHHBIX OMOJOTHMUECKUX 3HAHWM M YMEHUI B MOBCEIHEBHOM
JKU3HU JIJISl OLIEHKU TOCJIENICTBUI CBOEH AEATENHHOCTH (M ACSATENBHOCTH IPYTUX JIIOJEH) 0
OTHOILIEHHUIO K OKpPY)KaIoILel cpele, 3J0pOBbI0 JPYTuX JIOJIed U COOCTBEHHOMY 3I0POBBIO;
000CHOBaHHE U COONIOZICHUE Mep MPODUIAKTHKY 3a00JIEBaHMM, OKa3aHUE MEPBOM MOMOIIH MPU
TpaBMax, COOJIIOICHHE TTPABHII TTOBEICHHUS B TIPUPOJIC.

1.2.2. Ilnanupyemble pe3yabTaThbl 0CBOEHHs 00111€00pa30BaATEbHOM TUCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue TUCHUIUIMHA UMeeT npu popMupoBanuu u pa3sutuu OK:
OK 01. BeiOupats crnocoObl pemeHHus 3aaad Npo(ecCHOHANBHON J1eSTeNbHOCTH
NPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;



OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa MOMCKA, aHAIM3a W HMHTEPIpETAliU
uHpOpMaMd U UHPOPMALMOHHBIE TEXHOJOTMU JJIS BBIIOJIHEHHUS 3a/1a4 NpogecCHOHATHLHON

JCATCIIBHOCTH,

OK 04. O¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTaTh B KOJUIEKTHBE M KOMaH/IE;
OK 07. ConeiicTBOBaTh COXPAaHECHUIO OKPYKAIOIIEH CpeIbl, PecypcocOepexeHuIo,

INPpUMCHATH 3HAHHA 00 W3MEHEHHH Kiinumara,

3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX;

IMPUHIUIIBI

OepeXIMBOrO  TPOU3BO/ICTBA,

Kox v HanmenoBanue

I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIHHDI

(popmupyembIx
KOMIIeTeHIuii O6mue JMcuunjinHapHbie

OK 01. Beibupats crioco6st | B 4acTu TPYAOBOIO | - ChOPMHUPOBATH 3HAHUS O MECTE

pelIeHus 3a1a4y BOCIIUTAHMS: U pojii OHOJIOTMM B CHUCTEME

npodeccuoHanbHOM - TOTOBHOCTb K  TPYAOY, | €CTECTBEHHBIX HayK, B

JeSITEIbHOCTH OCO3HAHUE [IEHHOCTH | (OPMHUPOBAHUM  COBPEMEHHOMU

MPUMEHUTEIHHO K MacTepcTBa, TPY10II00ue; €CTECTBEHHOHAYYHOW KapTHHBI

pa3IMYHBIM KOHTEKCTaM - TOTOBHOCTb K aKTHUBHOH | MUpa, B TIO3HAHUH 3aKOHOB
JESITEIIbHOCTH IPUPOJIBI U PELICHUU KU3HEHHO
TEXHOJIOTHYECKOU U | BOXHBIX COIMAJIbHO-ITHUECKHX,
COLIMATILHOM  HAIPaBJICHHOCTH, | SKOHOMHYECKHX,
CIIOCOOHOCTh ~ WHHUIIMMPOBATH, | SKOJIOTHUECKHUX po0emM
IUTAHUPOBATh U | 4YeTIOBeUYeCTBa, a Takke B
CaMOCTOSITEJIbHO BBITIOJIHSTH | PEIICHUH BOITPOCOB
TaKyIo JesITeIbHOCTD; palroHaIbHOrO
- HTHTEPEC K Pa3uYHbIM cdepam | MPUPOI0TOIb30BaHUS; B
npodeccuoHanbHOM (hopMUPOBAaHUM  LIEHHOCTHOTO
JIeATEeTLHOCTH, OTHOILICHUS K MIPUPOJIE,
OBnaseHWe  yHUBEPCAIBHBIMH | OOIIECTBY, YETOBEKY; O BKIAJE
y4eOHBIMU  TTO3HABATEIIbHBIMU | POCCUUCKHX U 3apyO0eKHBIX
JIEHCTBUSMU: YYEHBIX - OMOJIOTOB B pa3BHUTHE
a)  0a3zoBble  JiOrH4Yeckue | Ouosorny;  (QyHKUHOHAIBHOM
AeHCTBHSA: rPAMOTHOCTH  4YENIOBEKa  JUIs
- CaMOCTOSITEJIBHO | pEUICHUs KUZHEHHBIX TTPOOIIEM,
dbopMynupoBaTh |- YyMeTh BJaJeTh CHUCTEMOU
aKTyaJu3upoBaTh  MpoOsieMy, | OMOIOTHYECKUX 3HAHUM,
paccMaTpuBaTh €e | KoTopasi BKIIFOYAET:
BCECTOPOHHE; OCHOBOTOJIararolme
- yCTaHABIUBATh | OMONOTUYECKUE TEPMHHBI U
CYIIECTBEHHBIM TPU3HAK WM | OHATUS (’KU3Hb, KJIETKA, TKAHb,
OCHOBaHUsl JJI1 CpaBHEHHUS, | OPTaH, OpTraHu3M, BU]I,
Kiaccuukanuu u 0000IICHUS; | OIS, 9KOCHCTEMA,
- OTpeNieNATh nenu | OUoIeHo3, 6uocdepa;
JIeATeTLHOCTH, 3aJaBaTh | MeTabOIM3M, rOMeOocCTas,
mapaMeTpsl W KPUTEPUU UX | KIETOYHBIN UMMYHHTET,
JIOCTHIKEHHUS, OnocHHTE3 Oenka,
- BBISBJIATh 3aKOHOMEPHOCTH U | OMOMONMMEPHI, JAUCKPETHOCTD,
MIPOTUBOPEUUS B | caMoOperyJisus,
paccMaTpuUBaeMBbIX SIBJICHUSX; CaMOBOCIPOU3BE/ICHUE,
- BHOCHUTh KOPPEKTHUBBI B | HAaCJIEACTBEHHOCTD,
JIeATEIbHOCTD, OIICHUBATh | K3MEHYUBOCTb,
COOTBETCTBHUE pPE3yIBTATOB | SHEPTO3aBUCUMOCTh, POCT |




LeasiM,  OLEHUBAThb  PHUCKHU
MIOCJIE/ICTBUM 1€ATEIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIUIEHHE  NpPU  pPELICHUU
JKU3HEHHBIX TIPOoOIIeM

0) 0a3oBble
HCCJIeI0BATEIbCKUE
aefcTBHA:

- BJIAJIETh HAaBBIKAMHU Y4eOHO-
HCCIIEI0BATENbCKON u
MIPOEKTHOMN eI TETbHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

- BBISIBIIATH
CJIC/ICTBCHHBIC
aKTyaJUu3UpOBAThH 3ajauy,
BBIJIBUTATh TUTIOTE3Y ee
pelIeHus, HaXOAUTh apryMEHThI
Ui JI0Ka3aTelnbCTBA  CBOMX
YTBEPKJICHH, 3a71aBaTh
napameTpbl u KpUTEpUU
pelIeHus;

- QaHAJM3UPOBATH IOJyYECHHbBIE B
xozae perieHus 3a/1auu
pe3ybTaThl, KPUTHYECKH
OIICHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMEThb MEpPEHOCUTh 3HAHUS B

IMPpUYIUHHO-
CBsA3HU u

MI03HABATEIbHYIO u
MPAaKTUYECKYIO obmacTu
KUBHEACATCIIBHOCTH,

- YMETh UHTETPUPOBATh 3HAHMUSI
nu3 pa3HBIX HpCI[MeTHI)IX
oOacreii;

- BBIABUT'ATHb HOBBEIC naeu,
npeJiarath OpHUTHHAIIbHBIC
IIoaxoabl 1 peIHeHI/Iﬂ;

- CIIOCOOHOCTH ux
HCITOJIB30BaHMUs B

O3HABaTEJILHOU M COIMAJILHOMI
MPaKTUKE

pa3BUTHE);

OMOJIOTHYECKHUE TEOPHH:
xieroynass teopus T. IlIBanHa,
M Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummyHutera 11 Dpnux, W.HA.
MeunukoBa, XpPOMOCOMHAs
TEOpHsl HACIeACTBEHHOCTH 1.
Moprana, 3aK0H 3apOJIbIILIEBOIO

CXOJICTBA K. bapa,
JBOJIOLMOHHAs  Teopus Y.
JapBuHa, CUHTETUYECKas
TEOpUs  BBOJIOLUHU,  TEOpus
antponoreHeza Y. JlapBuHa;
Teopusi  Oumoreorenoza  B.H.
Cyxkauéna; y4yeHus H.N.
BaBmiioBa - o  IlenTpax
MHOT000pa3us u
MPOUCXOXKACHUS  KYJIbTYpPHBIX
pactenuii, A.H. Cesepuoa - o
MyTSIX u HAIPaBICHUSIX
spomonnu, B.M. Bepraackoro -
o Ouocdepe;

3aKOHBI (ennHOOOpa3Us
MOTOMKOB TEPBOrO IMOKOJICHUS,
pacIlerIeHus IIPU3HAKOB,
HE3aBUCHMOTO  HACJIEIOBaHUS
MPU3HAKOB T. Mennens,
CLICTUIEHHOTO HaCJEeI0BAHUS
MIPU3HAKOB U HapyIIEeHUs

cuerieHuss resos T. Moprana;
TOMOJIOTMUECKUX  pSIOB B
HACJIEICTBEHHOW HW3MEHYHUBOCTH
H.M. BaBuioBa, T€HETHYECKOIO
paBHOBecus JIx. Xapau u B.
BaiinGepra; 3apO/IbIILIEBOTO
CXOJCTBA K. bopa,
OMOreHeTUYECKOTO 3aKoHa .
I'ekxens, ®. Mronnepa);

NPUHIMIBL  (YUCTOTHI  TaMeT,
KOMIUJIEMEHTAPHOCTH);

MpaBHIIa (MUHMMYMa IO.
JInubuxa, HKOJIOTUYECKOU
MMpaMHIbl 4Kces, Ouomacchl U
SHEPrUn);

runoresbl (koauepsatHoil A.U.
OnapuHa, epBUYHOTO OyJIbOHA
JIx. Xonpaeitna, mukpocdep C.
®okca, puboszuma T. Yek);

- chopmMupoBaTth YMEHUS
pacKpbIBaTh coJiep:KaHue
OCHOBOTIOJIAr alOIITUX




OMOJIOTUYECKUX  TEOpHUH  H
THUIIOTE3: KJICTOYHOM,
XPOMOCOMHOM,  MYTallMOHHOM,
JBOJIFOIIMOHHOM,

MPOUCXOKACHUS  KM3HU U
YyeJIoBeKa; BJIAACHHUE CHCTEMOM
3HAaHUK 00 OCHOBHBIX METOIAX
HAy4YHOTO ITO3HAHUS,
HCIIO0Ib3YEMBIX B
OMOJIOTHYECKUX HCCICAOBAHUIX
JKUBBIX OOBEKTOB M 3IKOCHUCTEM

(omucanwme, U3MEpeHue,
MPOBEACHUE HaOMIOACHU);
crocodaMu  BBISIBIICHUST |
OLCHKU AHTPOIIOI'CHHBIX

U3MEHEHUH B IPUPO/IE;

- chopmMupoBarth YMEHUS
pacKpbIBaTh
OCHOBOTOJIAraroime
OMOJIOTUUECKHE  3aKOHBI |
3akoHomepHoctu (I'. MeHnnens,
T. Moprauna, H.I1. BaBunosa, 3.
l'ekkensa, @&. Mrwomiepa, K.
bapa), IpaHULbI 170:¢
OPUMEHUMOCTH K  JKHUBBIM
CUCTEMaM;

- yMETh BBIJICTISTh
CYIIIECTBEHHBIC MPU3HAKHU:
CTPOEHHUSI  BUPYCOB,  KIETOK
MIPOKAPUOT " JYKapuoT;
OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOreoleHO030B,
9KOCHUCTEM U 6rochepsl;
CTPOEHHUSI OpPraHoB M CHCTEM
OpraHoB pAacTEHWH, >KHUBOTHBIX,

YEJI0BEKa; IIPOLIECCOB
KU3HEIEATEIBHOCTH,
IIPOTEKAOUX B OpPraHu3Max
pacTeHui, JKMUBOTHBIX u
YEJI0BEKa;

OHMOJIOTMYECKHUX IIPOLIECCOB:

oOMeHa BellecTB (MeTaboIu3M),
nHopMaMid U TpeBpalleHus

JHEPIuy, OpoXxKeHuUs,
aBTOTpO(HOTO u
reTepoTpoPpHOro TUIIOB
MIATaHNUs, ¢dboTocuHTE3a nu

XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, dIMOpHOTeHe3a,
MOCTAMOPHOHAILHOTO Pa3BUTHS,
Pa3MHOXKCHHS,




UHAUBUAYAJIBHOT'O Pa3BUTHA

opraHusma (oHTOTCHE3A),
B3aUMOJICHCTBUS T'CHOB,
reTepo3uca; NEeUCTBUHI
HCKYCCTBEHHOTO orbopa,
CTaOUITU3UPYIOILETO,
JIBUKYIIETO W  Pa3phIBAIOIIETO
€CTECTBEHHOI'O otbopa;
QJTOTIATPUIECKOTO u
CUMIATPUYECKOTO
BHI000pa30BaHNUS; BIIASIHUS
JOBUKYLIUX CHJI DBOJIONUU Ha
reHO(OH/T MOy JISILUY;
IPUCTIOCOOTICHHOCTH
OpraHU3MOB K cpejie oOuTaHus,
YepeOBaHUs HaIpaBlIeHUN
IBOJTIOIINH; KpyroBopoTa

BEIICCTB M IIOTOKA JHEPTUU B
9KOCHCTEMAX;

- npuoOpecTu OTIBIT
PUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O ITO3HAHUS,
UCIIOJIB3YEMBIX B OMOJIOTHH:
HaOJII0IeHUS u OIMCaHUs
JKUBBIX CHCTEM, IIPOLIECCOB U

SIBJICHU; OpraHu3alnuu u
OpoBeleHUs]  OMOJOrMYECKOro
JKCIIEPUMEHTA, BBIJIBUKEHUS
TUIIOTE3, BBISBIIATD
3aBUCUMOCTH MEXIY
UCCIENYEMBIMU  BEIMYMHAMU,
OOBSACHATH IIOJTyYEHHBIE

pe3yabTathl U (HopMyIupoOBaTh
BBIBOJBI C  HCIIOJIB30BAHUEM
HAy4YHbIX IIOHATUH, TEOPUH U
3aKOHOB;

- chopMHUpOBaTh yMeHUs

BBIACIIATH CYHICCTB CHHBIC
OpU3HAKd  BHUPYCOB,  KIIETOK
MIPOKApUOT u 9YKapHoT;
OTHOKJICTOYHBIX u
MHOTOKJICTOYHBIX OpFaHI/ISMOB,
BHUJIOB, OMOTreoIeHO30B u
DKOCHUCTEM; 0COOEHHOCTH

MpOIECCOB OOMEHa BELIECTB U
MPEBPALLICHUS SHEpPruu B

KJIETKE, dbotocuHTE3A,
TTACTHYECKOTO U
HHEPreTUIYECKOro oOMeHa,

XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHHUS, PA3BUTUS U
pPa3MHOKEHUSI,




UHAUBUAYAJIBHOT'O Pa3BUTHA
opraHusma (oHTOTCHE3A),
O60pbOBI 32  CYyIIECTBOBAHHE,
€CTECTBEHHOTO orbopa,
BHI000pa30BaHUs,
IPUCTIOCOOICHHOCTH
OpPraHu3MOB K cpeie OOuTaHMs,
BIIMSTHUS KOMITIOHEHTOB
3KOCHUCTEM, AHTPOIIOTCHHBIX
U3MEHCHHH B  9KOCHCTEMax
CBOEH MECTHOCTH, KpyroBOpOTa
BEIIECTB WM IIPEBpaIlICHHE
SHEpPruu B Ouocdepe;

- chopMHUpOBaTh YMEHUS
IMPUMCHATDH IMOJIYUCHHBIC 3HAHUSA

TUTS 00BSICHEHUS
OMOJOrMYECKUX TPOLECCOB U
SIBJICHH, JUISt TIPUHSITHS

MPAKTUYECKHUX pelieHui B
MOBCEOHEBHON KU3HHU C LIEJIBLIO

o0ecrieueHus 0€30I1aCHOCTH
CBOCTO 3JIOPOBbS U 370POBbBS
OKPY KaIOIIMX JIIOJIEN,

coOmroieHus 310poBoro obpasa
KU3HM, HOPM  TPaMOTHOTO
MOBEICHUSI B  OKpYXKarolleu
NPUPOTHON CpeJie; MMOHUMAaHHE
HEeOOXOIUMOCTH HCIIOIBL30BAHU

JIOCTHKEHUU COBPEMEHHOMN
OHMOJIOTHMU U OMOTEXHOJIOTHH IS
panMoOHaIbHOTO

MIPUPOAONOIB30BAHUSA; YMEHUE
UCIIOJIb30BAaTh

COOTBETCTBYIOILIME APTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO

n CHUMBOJIMKY JJIA
J0Ka3aTcJIbCTBa poacTBa
OpraHnu3MoOB Pa3HbIX
CUCTCMATHNYCCKUX Tpynir;

B3aNMMOCBA3U OpTraHnu3MOB )51
CpCabl O6I/ITaHI/I}I; CAUHCTBA

YeTIOBEYECKHIX pac;
HE00X0IUMOCTH 3J10pOBOTO
oOpa3a JKU3HHM, COXpaHEHUs
paszHooOpazus BUJIOB u
IKOCHCTEM, KaK YCITOBHSI

COCYIIIECTBOBAHUS TNPUPOIBI U
4eJI0BEUYECTBA;

- chopMHUpOBaTh YMEHUS
pemaTh OMOJIOTHYECKHE 3a]auH,
COCTaBIIATh TE€HOTUITNYECKHE
CXEMbl  CKpCIIMBAaHUA  JUIS




pa3HBIX THIIOB HACIEIOBaHUS
MPU3HAKOB Yy  OPTaHHU3MOB,
COCTABJISITh CXEMbl IEpeHoca
BEILIECTB u SHEPTHH B
JKocucTeMax (Lenud MUTaHus,
MUIIEBbIE  CETH),  BBISABIATH
MIPUYUHHO-CIICJICTBCHHBIE CBS3U
MEXTY HCCIIETyeMbIMU
OHOJIOTMYECKUMH  O0BEKTaMH,
npoueccaM M SIBJICHUSMH;
JIeJIaTh BBIBOJBI M TIPOTHO3BI Ha

OCHOBAHHHU MIOJTYYCHHBIX
pe3yIbTaToB;

- chopMHUpOBaTh YMEHUS
KPUTHYCCKH OLICHUBATH
nHpopMaIo  OHOJIOTHYECKOTO
coJiep KaHus, BKJTIOYAIOIIY O
IICEB/IOHAYYHBIC  3HAHHUS U3
Pa3INYHBIX UCTOYHUKOB
(cpencrtBa MacCcOoBOM
UH(pOpMaIInH, HAY4YHO-
Oy JISIPHBIE MaTepHuabl);
UHTEPIPETHPOBATh  ITUYCCKHE
ACTIEKTHI COBPEMEHHBIX
UCCIICIOBaHU B OWOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh r7100aJIbHBIC
JKOJIOTUYECKHE po0IEMbI

COBpEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UIINIO, YMEHUE
OLCHHUBATh JTHUYCCKHUEC AaACIICKThI
COBPEMEHHBIX HCCIIEOBAaHUN B
o0jacTh  OHMOTEXHOJIOTUH |

TEHETUYECKUX TEXHOJIOTUI
(K1IOHUpOBaHKE, UCKYCCTBEHHOE
OILIOIOTBOPEHHUE,

HaIpaBJIEHHOE U3MEHEHUe
reHoMa u CO3J1aHHE

TPaHCTEHHBIX OPTaHU3MOB);
- chopMHUpOBaTh YMEHHUS

co3JaBaTh COOCTBEHHBIE
IMUCbMEHHBIE 51 YCTHBIE
COOOIIIEHNSA Ha OCHOBE

Oouosornyeckoil  MH(popMaUU
U3 HECKOJBKMX MCTOYHUKOB,

IrPaMOTHO HCIIOJIb30BaTh
MTOHSATUHHBIN armapar
Ouosoruu;

- yMeTh BBIBUTaTh TUIOTE3bI,
IIPOBEPATH ux

OKCIICPUMCHTAJIBHBIMU




cpeacTBaMu, GOpPMYIHPYs IENb
HCCIICIOBAHMS, aHATHU3UPOBAThH
MOJIyYCHHBIC  pE3yJbTaThl |
JIe1aTh BEIBOJIBL;

- IPUHUMATh YYaCTHE B HAYYHO-
UCCIICIOBATEIbCKOW paboTe 110
OHoJIOrny, DKOJIOTHH 51
MEIUIIMHE, TPOBOIUMON Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIIECTB U

nyOJIM4HO MIPEJICTaBIISITh
MOJyYeHHbIE  pe3yJibTaThl Ha
YUYEHUYECKUX  KOH(pEpeHLHIX

pa3HOro ypOoBHS,
OK 02. Ucnonb3oBaTh B obnactu meHHOCTH HAY4YHOTO | - chopmMupoBaTh YMEHHUS
COBpPEMEHHBIE CPEJICTBA MO3HAHUS: KPUTUYECKH OIICHUBATH
MOKCKA, aHaJIN3a U - c(OpMUPOBAHHOCTH | UHGOPMAIIUIO OUOJIOTHYECKOTO
WHTEPIPETALNH MHUPOBO33PEHUS, coJiepKaHus, BKJIIOYAIOLIY IO
uH(pOpMaluU U COOTBETCTBYIOIIIETO NICEBAOHAYYHbIE  3HAHHUS W3
nH(pOpMaIIMOHHBIE COBPEMEHHOMY YPOBHIO | pa3JIMYHBIX HMCTOYHHUKOB
TEXHOJIOTHH IS pa3BUTHUA HAyKU u | (cpeactsa MaccoBOH
BBITIOJIHEHHUS 337124 00111eCTBEHHOM MPAKTUKH, | THPOPMAITUH, Hay4HO-
npodeccuoHanbHOM OCHOBAaHHOTO  Ha  JUajore | MOMyJspHbIC MaTepuabl);
JIeSTeTbHOCTH KYJBTYP, CIOCOOCTBYIOILIETO | MHTEPIPETUPOBATh  ITUUYECKUE
OCO3HAHHUIO CBOETO MeCTa B | aCIEKThI COBPEMEHHBIX

MOJUKYJBTYPHOM MHUPE;
- COBEpIICHCTBOBAHKE
SI3BIKOBOM M YHTATEIbCKOM
KYJIBTYPBI Kak cpencTaa
B3aNMOJICHCTBHSA MEXIY
JIOBMU U IIO3HAHUS MUPA;

- OCO3HAHUE [ICHHOCTH HayYHOHN
JESATEIbHOCTH, TOTOBHOCTbD

OCYIIECTBIATh MPOEKTHYIO U
HCCIIEIOBATENIbCKY IO
JEATENIbHOCTD  MHIAMBHUIYaJIbHO
Y B IpyMNIIE;

OBnageHue  yHUBEPCATbHBIMU
y4eOHBIMU  TTO3HABATEIHHBIMU
JEUCTBUSIMU:

B) pabota ¢ uHpopmanuei:

- BJIaJIeTh HaBbIKaMH MOJyYSHUS
uH(pOpMallMd U3 MCTOYHUKOB
pasHBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh TIOWCK, aHAaJM3,
CHCTEMaTH3aIHIO u
UHTEpIIpETalvi0  UHPOpMaLUU
pasNUYHBIX BUAOB M (opMm
NPEJICTaBIICHHUS;

- co3mgaBaTb  TEKCThl B
pa3INyYHbIX opMaTax C yueToM
HazHaueHus uH(poOpMALMU U
LIEJIeBOM  ayAMTOPHUH, BBIOUpas

HCCICAOBAaHUN B  OHOJIOrUH,
MEJIUIIMHE, ONOTECXHOJIOTHH,
- MUHTEPIIPETUPOBATL ITHUYECKUE

ACIIEKTBI COBPEMEHHBIX
HCCICIOBAHUM B  OHMOJIOTHH,
MENNLIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh r100anbHBIC
9KOJIOTHUECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH

1o OTHOIICHHIO K HUM
CO6CTBCHHYIO MO3UINI0, YMCHUC
OLCHUBATh J3THYCCKHE AaCIICKThI
COBPCMCHHBIX HCCIeN0BaHUI B

oOmactTh  OMOTEXHOJIOTMH  H
TeHETHYECKUX TEXHOIOTHI
(K1IOHMpOBaHKE, UCKYCCTBEHHOE
OIUIOJJOTBOPEHUE,
HarpaBJIEHHOE U3MEHEHHE
reHoMa U CO37aHNC
TPAHCTEHHBIX OPTaHU3MOB);

- chopMUpOBaThH YMEHHUSI
CcOo3JaBaTh COOCTBEHHBIE
MMHUCbMEHHBIE 51 YCTHBIE
COOOIIIEHNSA Ha OCHOBE
Ounosnorndeckod  uMHGpOpMAIUU
n3 HCECKOJIBKUX HCTOYHUKOB,
TPaMOTHO HCIIOJIb30BATh

MOHSTUHHBIN anmapaT OuoJIOTUH




ONTUMAJIBHYIO bopmy
IpeICTaBICHUS u
BU3yaIM3aLUH;

- OHOCHHBATb JOCTOBCPHOCTD,
JICTUTUMHOCTH I/IH(l)OpMaI_II/II/I, €C

COOTBETCTBUE  IPABOBBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;
- HCIOJIb30BaTh  CPEICTBA
UH(POPMALIMOHHBIX u
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI B peLeHnu
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHU3allMOHHBIX  33Ja4  C
coOII0IeHHEM TpeOoBaHUI
SPrOHOMHUKH, TEeXHUKU
0e301acHOCTH, TUTHCHEL,
pecypcocOepexeHusi, MPaBOBBIX
U OITHYECKUX HOPM, HOpPM
MH(pOpMaLIOHHON
0€301aCHOCTH;

- BJIQJICTh HaBBIKAMU
pacrio3HaBaHMs W 3allUTHI
uH(popMaluuy,
HH(}pOpMaAITMOHHOM

0€30I1acHOCTH JTAYHOCTH

OK 04. DddexruBno
B3aMMO/IEHICTBOBATh u
pabotath B KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOONPEIEIEHHIO;

-OBJIaJICHHE HaBbIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON
Y COLMATIbHOMU AESITEIbHOCTH;
OgiaieHHe yHUBepPCAJbHBIMHU
KOMMYHHKATHBHBIMH
NEeUCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD.
- TOHUMaTh WU HCIOJIb30BAThH
[peuMyIlecTBa KOMaHAHON U
WH/IMBUYaIbHOM paboThI;

- IIPUHUMATh LEIH COBMECTHOM
JESTEIBHOCTH, OPraHU30BbIBaTh
Y KOOPAMHUPOBATDH JIEHCTBUS IO
€€ JIOCTHJKEHHUIO: COCTaBIIATH
IJIaH JCUCTBUN, paclpenemsiTh
polM €  Yy4eTOM  MHEHUU
YYaCTHUKOB o0cyXJ1aTh
pE3yJIbTATHI COBMECTHOM
paboThI;

- KOOpJAMHUPOBATh u
BBITNOJHATH pabOTy B YCIIOBHSIX
pEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO

- chopmMupoBarth YMEHUS
CO3/1aBaTh COOCTBEHHBIE
MTUCHMEHHBIC " YCTHBIE
cooOuieHus Ha OCHOBE
Ouosjorudyeckod  MHGOpMaUU
U3 HECKOJbKUX MCTOYHHKOB,
TpaMOTHO WCTIOJBb30BATh
NOHATUNHBIN armapar
Ouonoruu;

- YMETh BBIJBUTATh THUIOTE3HI,
pOBEPAThH ux
IKCIEPUMEHTATHHBIMH
cpeacTBaMu, GOpMyIupys Lelb
WCCIICZIOBAHMS, aHAITU3UPOBAThH
MOJlyYeHHbIE  pe3yJbTaTbl |

Je1aTh BBIBOJIEI,

- IPUHUMATh Y4acTUe B HAYYHO-
HCCIIeIOBATEeNIbCKONH paboTe 1o
OMOJIOTHH, DKOJIOTHHI u
MEIUIINHE, POBOANMON Ha 0aze
IIKOJIbHBIX HAyYHBIX OOIIECTB U

myOJIN4YHO MIPEACTABIISTH
IIOJIyYEHHBbIE  pE3yJIbTaThl Ha
YUYEHUYECKUX  KOH(pEepeHLUsIX

Pa3HOTO YPOBHSI




B3aUMOJCUCTBUS;
- OCYHIECTBIIATH IO3UTUBHOE
CTPaTEruyecKoe TMOBEACHUE B

pa3InIHBIX CUTYAIIHSX,
NPOSIBIISATH ~ TBOPYECTBO |
BOOOpaxeHue, OBITH
WHUIIUATHBHBIM

OsJaieHne YHUBEPCAJIbHBIMH
peryasiTHUBHbIMH
JeHCTBUSIMH

) IPUHATHE CedsT M JPYrux
JI0en:

- TOpUHUMATh  MOTHBBI U
apryMEeHTBI JIPYTUX JIOACH MpU
aHanm3e pe3yIbTaToB
NeSITeTIbHOCTH,

- TpU3HABAaTh CBOE IPaBO M
IpaBO  JApPyIMX JIIOJEH  Ha
OIIINOKH;

- pa3BuUBaTh  CIIOCOOHOCTH
NOHUMAaTh MHP C TIO3HUIUHU

JIPYTOro YellIoBeKa

OK 07. CopeiicTBOBaTh
COXPaHEHMIO OKPYXKAOIIEi
cpenpl,
pecypcocOepexeHuto,
IPUMEHSTH 3HaHUS 00
U3MEHEeHHUHU KJIMMara,
HNPUHLIUIIBI OEPEKITUBOTO
POM3BOJICTBA,

3¢ PEeKTUBHO AEHCTBOBATH B
Ype3BbIUAHBIX CUTYaIUSIX

B 001acTH 3K0J10rHY€CKOTr0
BOCIIUTAHMS:

- c(hopMUPOBAHHOCTH
9KOJIOTHYECKON KYJIbTYpHI,
IMOHUMAaHHE BIIUSHUS
COIMATbHO-?KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHHE
IPUPOJHOM M COLMAIBHOMU
Cpenbl, OCO3HaHUE TI100aTbHOTO
xapakrepa 9KOJIOTHYECKUX
npo0Jem;

- MIJIAaHUPOBaHUE U
OCYILECTBJICHUE JIEUCTBUM B
OKpYXaIoIel cpeie Ha OCHOBE
3HaHUsA LeJIeM  yCTOMYMBOIO
pPa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATUE NEHUCTBUH,
MPUHOCSIINX Bpen
OKPYXaroIlIe Cpeae;

- YMEHUE MPOTHO3UPOBATH
HEeOIaronpusITHbIE
JKOJIOTUYECKHE  ITOCIICACTBHUS
MPEANPUHUMAEMBIX  JIEHCTBUH,
MpeIOTBpaIaTh UX;

- pacIupeHUc OIIbITa
JACATCIIbHOCTH 9KOJIOTHYECKOM
HAIIPpaBJICHHOCTH,

- OBJIaJICHUE HABBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM, IIPOEKTHON
U COIIMAILHOHN NeITEIHLHOCTHU

- BIIAJICTh CHCTEMOM 3HAHHU 00
OCHOBHBIX METO/IaX Hay4HOTO
MO3HAHMS, HCIHOJB3YEMBIX B
OMOJIOTUYECKUX HCCIEI0BAHUIX
J)KUBBIX OOBEKTOB M 3KOCHUCTEM
(ommmcanwme, U3MEpPEHHUE,
MPOBEACHUE HaOIOACHUH);
criocobamMu BBLISIBIIEHUS u
OIICHKU AHTPOTIOTCHHBIX
U3MEHEHUH B IPUPO/IE;

- YMETh BBISBIISTE
OTJINYHTEILHBIE MIPU3HAKU
J)KMBBIX CHCTEM, B TOM 4YHCIIE
rpuOOB, PACTCHHIA, KUBOTHBIX U
YeNnoBeKa; MPUCTOCOOIEHHOCTh
BHJIOB K cpene oOuTaHwus,
a0MOTHYECKUX M OHOTHYECKHX
KOMIIOHEHTOB 9KOCHCTEM,
B3aMMOCBSI3€ii  OpPraHu3MOB B

COOOIIeCTBAX, AHTPOMOTEHHBIX
M3MEHEHUH B DKOCHUCTEMax
CBOCH MECTHOCTH,;

- yMETh BBIJICIATH
CYIICCTBCHHBIC IIPHU3HAKN
OMOJOTUYECKHUX MPOLIECCOB:

oOMeHa BellecTB (MEeTadoIu3M),
uHbOpMAllUd U TPEBpaLCHUS

SHEpIuu, OpoXKeHMS,
aBTOTPOHOTO "
reTepoTpodHOro THIIOB




MUTaHUS, dorocuHTeza  H
XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, 3IMOpUOreHesa,
HOCTAMOPHOHATIBHOTO Pa3BUTHS,

pa3MHOXKEHHUS,
UHAMBHUIYaIbHOTO pa3BUTHUSA
opraHusma (oHTOTCHE3A),
B3aMMOJICHCTBHS T'€HOB,
reTeposunca; JEUCTBUI
UCKYCCTBEHHOI'O otOopa,
CTaOUITU3UPYIOIIETO,
JIBUKYILIETO U Pa3pblBAIOIIETO
€CTECTBCHHOT'O otbopa;
AJIONATPUUECKOTO u
CHMITaTPUYECKOTO
BUJI000pa30BaHUs; BIUSTHUS
JBIDKYIIUX CHJI DBOJIOIUHM Ha
reHoong MIOIYJIALINH;
PUCTIOCOOTICHHOCTH
OpraHU3MOB K cpejie oOuTaHus,
YepeOBaHUs HaIpaBlIeHUN
HBOJIIOIH; KpPYroBOpOTa

BCIICCTB M IIOTOKAa OHCPIrHU B
OKOCHUCTEMAX




2. CTpyKTypa U coaepxaHue 0011e00pa3oBaTeIbHON JUCIHIUILIHHBI
2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bua yueOHoii padoThI O0Bem B yacax
O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTLTTHHBI 80

B T.4.

OcHoBHOe coJep:kaHue 78

BT. 4..

TEOpETHYECKOe 00yUueHne 39
MIPaKTUYECKHE 3aHATHS 39
n1abopaTopHbIE 3aHATH -
IMpomexxyTounas arrectanus (uddepeHHPOBAHHBII 3a4eT) 2




2.2. TemaTH4yecKuii IJIaH U CO/IePKAHME TN CHUILTUHbBI

HauMenoBanue
pa3aeyioB U TeM

Conep:xanue y4eOHOIro MaTepuaJa
(ocHOBHOe M NIPO(recCHOHAIBLHO-
OPHEHTHPOBAHHOE), JTA00PATOPHbIE U
NMpPaKTHYEeCKUE 3aHATHUS, TPUKJIATHOI
MOYJIb (IIPY HAJTUYHH)

O0BbeM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUN

1

2

Pa3znea 1. KiteTka — CTPyKTYPHO-(DYHKIMOHAJIbHAS €IMHUIIA

JKHUBOI'0

20

Tema 1.1.
Buosorus kak Hayka

OCHOBHOE co/Iep:KaHue

TeopeTnueckoe o0yueHue:

Buonorus xak Hayka. CBsi3b OMOJIOTHH C
JIPYTUMHU HayKaMmu: Onoxumusi, onodusuka,
OuoHuka, renoreorpadus u 1p. Ponb u
MecTo Ouosoruu B popMUpOBaHUHU
COBPEMEHHOM HAYYHOU KapTUHBI MHpA.
3HaueHue Ouonornueckux 3HaHuil. Mcropus
Oounonoruu. 3Ha4eHHE LIUTOJIOTUU IS
pa3BUTHS OMOJIOTUU U MMO3HAHUS IPUPOIBL.
MeToIbI IUTOJIOTUN: MUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METO
MEYEHBIX aTOMOB, (P PEPCHIIMATHEHOES
ueHTpudyrupoBaHue, KyibTypa KIETOK

OK 02

Tema 1.2. Oomasn
XapaKTepPUCTHKA
JKU3HHU

OcHOBHOE co/Iep:KaHue

TereTI/I‘leCKOC oﬁyqelme:

Pa3znoobpazue 6nocuctem. Opranuzanus
OMOJIOTMYECKUX CHCTEM. Y POBHU
OpraHu3aIui OMOCUCTEM: MOJIEKYJIISIPHO-
TeHETUYECKUH, OPTaHONIHO-KIETOYHbIH,
OPTraHU3MEHHBIN, TOMYJISIIIUOHHO-BHUI0BOM,
HKOCHCTEMHBIH (OMOTeO1eHOTHYECKUIA),
ouocoepusiii. Hayku, nzyuatomiue
Ouonoruueckre 0ObEKTH Ha Pa3HbIX
YPOBHSIX Opranu3anuu xu3nu. O0rmras
XapaKTepUCTHUKA JKU3HH, CBOMCTBA KUBBIX
cucreM. [Ipoueccsl, npoucxoasmue B
ouocucremax

OK 01
OK 02

Tema 1.3.
buogornyeckn
Ba’KHble XUMHYECKHE
coeIMHEeHHus

OcHoBHOE coaep:kaHne

Teoperuyeckoe o0yueHue:

XUMUYECKUH COCTaB KJIETKH.
Heopranuueckue BeuiecTBa KIETKH, UX
Ounosoruueckasi poib.

Oprannueckue BenIecTBa KIETKH.
buonornueckue nonumepsl. benku.
CrpykTypa v pyHKIUN OETKOBOI MOJIEKYIIBI.
@epMeHTBI, TPUHIUI UX JEHCTBHS.
YrneBoasl. buonorndeckue QyHkuu
YIJIEBOOB.

Jlunu el OOIIMIA TJTaH CTPOSHUS.

OK 02
OK 04




['uapodunsHO-TUAPOGOOHBIE CBOMCTBA.
Knaccugukanus nununos. buonornueckue
¢ynkuun munuaoB. AT®. Ctpoenue
MouiekyJsibl AT®. buonorudeckue GyHKIMH
ATD

IpakTnyeckmne 3aHATHS:

Poib 6enKoB, yrieBosoB U JKUPOB B
OpraHu3Me 4ejioBeka. ButamMuHbl 1
OMOJIOTMYECKH aKTUBHBIE T00ABKH, UX
3HAYEHHE B )KU3HU OpraHU3Ma YeoBeKa.
['umo- 1 aBUTaMHHO3bI UX OCIEICTBHSL.
[IpencraBieHne yCTHBIX COOOIIEHUH €
Ipe3eHTaluen, MOArOTOBIEHHBIX 110
[IEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX
pernojiaBaTeaem

Tema 1.4.
CrpykTypHO-
(pyHKuHOHANbHAA
OpraHu3auus KJIETOK

OcCHOBHOE co/Iep:KaHue

TeopeTuquRoe oﬁyqelme:

Knerounas teopus (T. [lIBann, M.
Hneiinen, P. Bupxos). OcHOBHbIE
TIOJIOKEHUS COBPEMEHHOM KJIETOYHOM
Teopuu. TUIIBI KIETOK: SyKapuoTHYECKas U
npokapuornueckasi. CpaBHUTEIbHAS
XapaKTEepUCTHUKA KJIETOK AYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).
CrtpoeHne npoKapruOTUYECKON KIIETKH.
Oco0eHHOCTH CTPOEHUS TeTepOTPOdHOI U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
CrpoeHue mia3MaTu4eckoil MeMOpaHsbl.
TpancnopT BemecTB yepes
IU1a3MaTHYECKY0 MEMOpaHy: MaCCUBHBIN U
aKTUBHBIN. DHJIOIMTO3: MUHOLIMTO3,
¢arouuTo3. Dk301uTo3. O0O0IOUKA UITU
KJIeTouHas cTeHka. CTpyKTypa U QyHKIMH
KJICTOYHOM CTEHKH pacTeHui, rpuboB

IuTtornasma. I{uto3oms. [luTockener.
OnHoMeMOpaHHbIE OPraHOUIbI KIETKU:
snaorutazmaTraeckas cetsb (JI1C), anmapar
I'onpaxu, TM30COMBI, IEPOKCUCOMBI,
BaKyOJIU PacTUTEIbHBIX KiIeTOK. CTpoeHue
1 GYHKIUU OJJHOMEMOPAaHHBIX OPraHOUIOB
kietku. Knerounsii cok. Typrop.
[losryaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOH/IPUH, MJIACTUJIBL: XJIOPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTBI, UX CTPOCHUE
u GyHKUIUH. SnepHbIi anmnapaT KIeTKH,
CTpoeHue U (QyHKIHH.

HemeMmOpanHbie opraHOU/IbI KJIETKHU:
prOOCOMBI, MUKPOTPYOOUKH, KIICTOYHBII
ueHTp. OpraHou/ibl IBUKEHUS: PECHUYKHU U
KryTuku. CTpoeHue u GpyHKIUH
HEeMeMOpaHHBIX OPTaHOUI0B KIIETKU

OK 02
OK 04




Tema 1.5.
CtpykTypHO-
pyHkuHOHAIbHBIE
dakTopsl
HACJIeICTBEHHOCTH

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue:

Crpoenue XxpoMocoM. XpOMOCOMHBII
HaOOp KJIETOK, TOMOJIOTUYHBIE U
HErOMOJIOTUYHBIE XPOMOCOMBI,
TaruIOWIHBIN ¥ TATIOWIHBINA HA0Oop.
Hyxnennosslie kucnorsl. JIHK n PHK.
CtpoeHure HyKJIIEHHOBBIX KUCIIOT.
Hyxneotuasl. KoMiieMeHnTapHbie
azoTHcThie ocHOBaHusl. [IpaBuio
Yapradda. Crpykrypa IHK — nBoitnas
cnupaib. MecToHaxoXeHHe U
6uonornyeckue ¢pynkuuu JHK. JTHK-
skcneptusa. Buasl PHK. ®yukuuu PHK B
KJIETKE

IlpakTH4yecKkue 3aHATHSL:

Pemenue 3agau Ha onpenenenne
M10CJIeI0BATEIbHOCTH HYKJIEOTHIOB

OK 01
OK 02

Tema 1.6.
ITpoueccnl
MATPUYHOI0 CMHTE3a

OcHoBHOE CoACpPKaHuE

Teopernyeckoe o0yueHune:

Marpuunsliii cunte3 JJHK — penukanus.
[Ipunnuns! permmkanuu JJHK. Mexannsm
pemukanuu JJHK. Penapanusa JJHK
(noperexaTuBHas, MOCTPEIJICKAaTUBHAS ).
Peakuuu marpuusnoro cunresa. [IpuHimn
KOMIUIEMEHTAPHOCTH B PEAKLUAX
MarpuuHoro cunre3a. JIHK u rensi.
T'enmeTnmueckuii KO, €r0 CBOMCTBA.
Tpanckpunuus — Mmatpuunslid cunTe3 PHK.
Tpancnsiuus u €€ sTanbl. Y CI10BUA
6uocunresa 6enka. Crpoenue T-PHK u
KOJMpPOBaHUE aMMHOKUCIIOT. Posib pubocom
B OMocHHTe3€e OerKa

HpaKTl/l‘-IECKI/Ie 3aHATHUSA:

Pemenue 3anau Ha onpenenenue
MOCJIEIOBATEILHOCTH aMHUHOKHCIIOT B
MoJieKyJie Oenka.

Pemenue 3agau Ha onpeneneHne
MOCJIEI0BAaTEILHOCTH aMHUHOKHCIIOT B
MOJIEKYJIe OelKa B Cydae U3MEHEHUs
rocJseoBareabHoCTH Hykineotu 0B JIHK

OK 01
OK 02

Tema 1.7.
Hexnerounsie (popMbl
ZAKU3HU

OcHoBHOE coepxaHue

Teopernueckoe o0yueHue:

Bupycer — Hekiierourbie HOpPMBI KU3HU U
obnuratHeie nmapa3uThl. CTpoeHUE MPOCTHIX
1 CJIO’KHBIX BUPYCOB, PETPOBUPYCOB,
Oaxtepuodaros. XKXuznennsii ukn JJHK-
coaep:xammx Bupycon, PHK-coaep:xarmx
BUpPYCOB, 6akTeprodaros. BUY, renatur
YeJioBeKa.

baktepuun. O0mas XxapakTepucCTHKA.

OK 02
OK 04




[Tonsarue mramm. Bupycsl u 6aktepuu:
CXOZCTBA U PA3NHYUSA

HpaKTI/I‘ICCKI/Ie 3aHATHSA:

BupycHbie 1 6akTepraibHbIe 3a00JICBaHUS.
OO01mre NPUHIUITBI UCTIOJIb30BAHUS
JIEKapCTBEHHBIX BemecTB. OcoOeHHOCTH
MIPUMECHECHHS] aHTUOMOTHKOB.
[IpencraBneHre yCTHBIX COOOIICHUM ¢
MPE3CHTAIMEH, TOrOTOBICHHBIX 10
MEPEYHIO0 NCTOYHUKOB, PEKOMEHI0BAaHHBIX
Mpeno/iaBaTesieM

Tema 1.8.

OO0OMeH BelecTB U
npeBpalieHue
JHEpPruu B KJIeTKe

OCHOBHOE co/Iep:KaHue

TGOPGTH‘leCKOC oﬁyqelme:

AccUMUIIALMS U AUCCUMMIISLMS — JIBE
CTOpOHBI MeTabou3Ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpOPHBIii,
a’pOOHBIN 1 aHAYPOOHBINA. DHEPTrEeTHICCKOE
obecnieyeHue KieTku: npespamenne ATD
B 00MEHHBIX Ipolueccax. @epMeHTaTUBHBIN
XapakTep peakuil KJIeTOYHOTro
MeTabonu3ma

[TepBUYHBII CHHTE3 OPraHUYECKUX
BelecTB B KieTke. [lnactrnueckuii oOMeH.
dotocuHTe3. XeMOCHHTE3. AHA’POOHBIH
SHEepreTUvIecKuii 0OMeH. AHaIpOOHbIE
opranu3mbl. bposkeHue, aBTOTpOGHBIN 1
reTepoTpOQHBINA THIT ITUTAHUS.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHHI. DTallbl
JHEpreTHYecKoro ooMena. ['nmukomnus.
Buonornueckoe OKuCICHUE, HITH
KJIETOYHOE JIBIXaHHE

OK 01
OK 02

Tema 1.9.
Ku3HEeHHDBIH TUKJI
KJeTKH. MuTo3.
Meiio3

OcHoBHOE coaep:kaHne

TereTI/I‘leCKOC oﬁyqe}me:

KrneTouHslii UK, €T0 epUOIbI U
perysimust. [Tepuoasr naTEpda3BI UX
ocobenHocTH. nddepeHunanus KIeTku 1
apecT KJIETOYHOro 1uKJIa. /lenenue kineTku
— muT03. CTaguu MUTO3a U IPOUCXOASIINE
npouecchl. KaprokrnHe3 U IUTOKUHES.
buonornueckoe 3HaueHre Mmutosza. Menos
— penyKIHoHHOe Jienenne kineTku. Ctaauu
Meio3a. Melo3 — OCHOBa IIOJIOBOT'O
pa3MHoxeHusd. [loBenenne xpomocom B
Mmenose. Kpoccunrosep. buonorunueckumii
cMbIc Meiio3a. DddexTrl Melio3a. Melio3 B
YKU3HEHHOM IIMKJIE OPTaHU3MOB

OK 02
OK 04

KonTtpouabHas padora

MoJieKyJIsIpHBII YPOBEHb OpraHM3aliH )KUBOTO

Pasznen 2. Ctpoenue u (yHKIIMHM OpPraHu3Ma
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Tema 2.1.

\ Conep:xanue

OK 01




DopMbI pa3MHOKEHHUS
OPraHM3MoOB

DOopMBI pa3MHOXKEHHS] OPTaHU3MOB.
becnonioe u nmosmoBoe pazMHoxeHue. Bubt
0ecIIoI0ro Pa3MHOKEHUS: TIPOCTOE
JIeJICHHE HaJBOE, IIOUKOBAHHE,
Pa3MHOKEHHUE CIIOPaMH, BETr€TaTUBHOE
pa3sMHOKeHHE, (pparMeHTaIus,
KJIoHHpoBaHue. [1os10BoOE pasMHOKEHHE.

OK 02

Tema 2.2.
OHTOreHes ;KUBOTHBIX
M 4eJI0BeKa

OCHOBHOE co/Iep:KaHue

TGOPGTH‘leCKOC oﬁyqelme:

I'ameTorenes y »xuBoTHBIX. CriepMaroreHes
u ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK.
Omo10TBOpPEHUE B AMOPHOHAILHOE
pa3BuTue KUBOTHBIX. [lapTeHoreHes.
DOMOpuorenes (Ha mpuMepe JaHICTHUKA).
Cranuu sMOproreHesa

Poct 1 pazBuTHE )KUBOTHBIX.
[Toctambpuonanbubiil nepuoa. Ipsimoe u
HempsiMoe pa3Butue. Passurue ¢
MeTamMop(do30M y 0€CITO3BOHOYHBIX U
MI03BOHOYHBIX KMBOTHBIX. CTauu
MOCTAMOPHOHAILHOTO PA3BUTHUS Y
’KMBOTHBIX U YesoBeka. [leprosr
OHTOTeHe3a yesloBeka. bruonornyeckoe
cTapeHue u cMepTh. ['epoHTONIOTHS

OK 02
OK 04

Tema 2.3. OcHOBHBIE
MOHATHSA FeHeTUKH

OcHoBHOE CoACpPKaHuE

Teopernyeckoe o0yueHune:

['eneTnka kak HayKa O HaCJIEACTBEHHOCTH
Y U3MEHYUBOCTH OpPraHu3MOB. OCHOBHBIE
TeHETHYECKHE MTOHATUS U CUMBOJIEL. I'eH.
I'enotun. ®enoruil. AjjeabHbI€ T€HBL.
AJnbTepHAaTUBHBIE TPU3HAKH.
JIOMUHAHTHBIN U PEUECCUBHBIN TPU3HAKH.
l'omo3urora u rereposurora. Hucras
muaust. ['ubpuasl. OCHOBHBIE METO/IBI
TE€HETUKH: TUOPHUI0TOTUIECKUH,
LIUTOJIOTUYECKUE, MOJIEKYJISIPHO-
TCHETHYCCKHE

OK 01
OK 02

Tema 2.4.
3aKoHOMEpHOCTH
HacJIeJ0BaHUS

OcHoBHOE CoAECpPKaHUE

Teopernueckoe o0yueHue:

3aKOHOMEPHOCTU 00pa30BaHUS TaMeET.
3akonsl ['. Mennens: MoHorubpuanoe
ckpentuBanue. [IpaBuno TOMUHUPOBAHUS.
3aKoH eMHO00pa3us MEPBOTO MOKOJICHUS.
3aKOH pacIIEIIeHUs TPU3HAKOB.
[{utonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpermuBaHus. [ umoresa
YUCTOTHI TaMeT. AHAJIU3UPYIOIIIEE
ckpernuBanue. luruOpuaHoe
CKpelIuBaHue. 3aKOH HE3aBUCUMOTO
HacJeI0BaHUS TPU3HAKOB.
[TonurnbpuaHOEe HACIEAOBAHUE U €T

OK 02
OK 04




3aKOHOMEPHOCTH

Tema 2.5.
B3aumoaeiictBue
TeHOB

OCHOBHOE co/Iep:KaHue

TGOPGTH‘leCKOC oﬁyqelme:

I'enoTnn Kak 1eI0CTHASA CUCTEMA.
MHOXXECTBEHHOE ACHCTBUE I'C€HOB.
[neitorponusi. MHOKECTBEHHBIH
ajienu3M. B3auMoaeiicTBue allIeIbHBIX
reHoB. KonomunupoBanue.
BzaumosneiicTBre HealaeaIbHBIX TCHOB.
KomnneMenTapHOCTh. DnKCTAa3.
[Tonumepus

OK 01
OK 02

Tema 2.6. CuenjieHHoe
HacJeT0BaHHeE
NPU3HAKOB

OCHOBHOE co/Iep:KaHue

TGOPGTH‘leCKOC oﬁyqelme:

3axonbl T. Moprana. CuernieHsoe
HacJIeJ0OBaHHE T'€HOB, HAPYIICHHE
cueruieHus.. XpOMOCOMHas! TEOpHs
HaCcJIeICTBEHHOCTH. | eHeTHYeckoe
KapTUpOBaHUE XpoMocoM. Mcnonp3oBanue
KPOCCHHTOBEpa Ul COCTAaBICHUS
TeHETHYECKUX KapT XPOMOCOM

OK 01
OK 02

Tema 2.7. I'eneTnka
1noJia

OcCHOBHOE co/Iep:KaHue

TereTI/I‘leCKOC oﬁyqelme:

XPpOMOCOMHBIA MEXaHU3M OIPEICTICHUS
1oJja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'oMorameTHBIN U TETEPOraMETHBIH MOJT.
['eHeTnueckas CTpyKTypa MOJOBBIX
xpomocoMm. HacnenoBanue npu3HakoB,
CICIUICHHBIX C ITOJIOM

IIpakTHYecKHE 3aHATHSA:

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BO3HUKHOBEHHUS
HACJICACTBCHHBIX HpI/I3HaKOB, CHCIINICHHBIX
C MOJIOM, COCTaBJI€HHUE TeHOTHUITMUECKUX
CXeM CKpGHII/IBaHI/ISI

OK 01
OK 02

Tema 2.8. I'eneTnka
yeJI0BeKa

OcHoBHOE coaep:kaHne

TereTI/I‘leCKOC oﬁyqe}me:

KapuoTtun yenoexka. MeToabl U3ydeHUs
TeHETHKH YeJIOBEKAa: T€HEaJTOrNYECKHUM,
OJIM3HELOBEIN, [IMTOICHETHUCCKUT,
OMOXMMHYECKUM, TIOMYJISAIIHOHHO-
cratucTndeckuii. HacieqcTBeHHEBIE
3a00JIeBaHUs YelloBeKa. | eHHbIC U
XPOMOCOMHBIE 00JIe3HU YenloBeKa. bone3sHu
C HaclIeACTBEHHOM
MPEPaACION0KEHHOCThIO. 3HAUCHUE
MEJIUIIMHCKON T€HETUKU B
MPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a00JIeBaHU YeJIOBEeKa

IIpakTHYecKHe 3aHATHSA:

Pemenue 3ala4 Ha OIIPCACIICHUC
BEPOATHOCTU BOSHUKHOBCHUSA

OK 01
OK 02




HAaCJEACTBEHHBIX MPU3HAKOB, UCIIOJIb3YsI
METObI TEHETHKH YEJIOBEKA, COCTABJICHHUE
FEHOTUIHYECKUX CXEM CKPEIMBAHMUSL.
[IpencraBineHue YCTHBIX COOOIICHHI C
MPE3EHTALMEN O HACIIEICTBEHHBIX
3a00JeBaHUIX YEIOBEKa

Tema 2.9.
3aKkoHOMepHOCTH
U3MEHYMBOCTH

OcHoBHoOe coep:kaHue

TeopeTnyeckoe o0yueHue:

B3aumopeiicTBie reHOTUNIA U CPEBI IPU
dhopmupoBannu GeHoruna. 3MeHIMBOCTh
pu3HaKoB. KauecTBeHHbIE U
KOJINYECTBEHHbIC NMPU3HAKU. Buibl
W3MEHYHBOCTH: HaCJICACTBEHHAS U
HEHAacJeICTBEHHA.

3aKOH rOMOJIOTMYECKUX PSJIOB B
HacaeAcTBeHHON n3MenunBocty (H..
Bagsuios).

MopaudukarmonHas, Wi (EHOTUITHYECKAS
W3MEHYHUBOCTh. POJb cpepl B
MoaubUKaITMOHHONW n3MeHYnBOoCcTH. Hopma
peakuuu npusHaka. BapuanvoHHbIN psig U
BapHvallMOHHAs KpUBasi. XapaKTepUCTUKa
MOIH(DUKAITMOHHON H3MEHYUBOCTH
HacnencrBeHHast, Mt reHOTUIIMYECKas
M3MEHUYMBOCTh. KoMOMHaTHBHAS
H3MEHYUBOCTb.

MyTaunoHHas U3MEHYUBOCTh. Buabl
MYTallUi: TEHHBIE, XPOMOCOMHBIE,
reHoMHbI€e. [[pruYrHBI BOSHUKHOBEHHS
MYyTalMi

HpaKTl/l‘-IECKI/Ie 3aHATHUSA:

Pemenue 3ala4 Ha OIIpCACIICHUEC TUIIA
MyTalyu npu nepeaadyc HaCJICACTBCHHBIX
MPHU3HAKOB, COCTABJICHUEC I'CHOTHITMYCCKUX
CXEM CKpPCIIMBAHUA

OK 01
OK 02
OK 04

Tema 2.10. Cenexkuus
OPraHu3MoB

OcHoBHOE conep:kanne

TereTI/I‘leCKOC oﬁyqe}me:

Cenexuus kak Hayka. Metozsl
CEJIEKIIMOHHOM paboThl. I'eTeposuc u ero
npuuuHbL. VIcKyccTBEHHBIN 0TOOD:
MacCCOBBIN U UHAVBUYAJIbHBIN. JTaIbl
KoMOMHaIMoHHOHU cenekiun. Copr,
opo/ia, IMTaMM

ANTOpUTMBI pelIeHNe 3a/1a4 Ha
orpeziesieHue BO3MOKHOTO BOSHUKHOBEHHS
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJEKLINH,
COCTaBJICHHE FT€HOTUIINYECKUX CXEM
CKPEIIMBAHMUS

OK 01
OK 02

KonTtpouabHas padora

CrpoeHue U pyHKIIMH OpraHu3Ma

Paznen 3. Teopusi 3BoI0O1IMHU
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Tema 3.1. UcTopus
3BOJIIOIIHOHHOT 0
y4eHHUs

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue:

[TepBbie 3BOTIOIIMOHHBIC KOHIICTIITUH.
I'pagyanuctuyeckas 3BOIIOIMOHHAS
konuenuus JK.b. Jlamapka. J[Buxynue
cuibl 3Bostonuu. Kpeanonusm u
tparcopmusMm. Cucremaruka K. JIunnes u
e€ 3HaueHue s GOpPMUPOBAHUS UIEU
SBOJTIOLUU

[IpennochiIku BOZHUKHOBEHUS
JapBUHU3MA. DBOIIOLKS BUIOB B IPUPOJIE.
bopr0a 3a cymecrBoBanue. EcrecTBeHHBINM
oT0op. JluBepreHnrs Npu3HaKkoB U
BU1000pa3oBaHre. OCHOBHBIE MOTOKEHHUS
cuHTeTH4YecKon Teopuu sBomonuu (CTI).
Pounb 3BOTFOIIMOHHON TEOpHUH B
(hopMHUpOBaHUH HAYYHOW KAPTUHBI MUPA

OK 02
OK 04

Tema 3.2.
Muxpo3Boaonus

OcCHOBHOE co/Iep:KaHue

TereTI/I‘leCKOC oﬁyqelme:

MuKpo3BOIIOLMSA U MAKPOIBOJIIOLUS KaK
3TaIlbl BOJIIOLIMOHHOIO IIpoIecca.
I'enernueckue OCHOBBI HBOJIIOLIHH.
MyTanuu 1 KOMOMHALIUU KaK
9JIEMEHTAPHBIN 3BOJIOLUOHHBINA MaTEpUal.
[Tomynsnus Kak 31eMeHTapHasi €qUHULA
IBOJIIOLIMH.

JBuxyuie cuibl ((pakTopbl) IBOJIIOLMH.
MyTalnoHHbI| Npoliecc U KOMOWHATUBHAS
W3MEHUYMBOCTh. Murpanus. M3onsuus
MOMYJIALUI: reorpaduyeckas
(mpocTpaHCTBEHHas ), OMOJOTrHYecKas
(penponyKTHBHAs).

EctectBeHHbIl 0TOOp — HANIPABIIAIOMIUI
¢axTop 3Bomonuu. bopsda 3a
CYILLIECTBOBaHHME KaK MEXaHU3M JEHCTBUS
€CTECTBEHHOI'0 0TOOpa B MOMyJIAIMsIX. Bun
U €ro KpUTepuu (MPU3HAKH).
Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUHU

OK 01
OK 02

Tema 3.3.
Maxkpo3Boaouust

OcHoBHOE coaep:kaHne

Teoperuyeckoe o0yueHue:

Makpossontonus. PopMbl 1 OCHOBHBIE
HanpasieHus MakposBoonmu (A.H.
CegepuioB). [1yTu goctrkenus
O6MO0JIOrHYeCKOro nporpecca: apomopdos,
uauoaganTanus, oomas aereHepanusi.
MeTobl U3y4eHUs: MaKpO3BOIIOINHU. 3aKOH
3apozsieBoro cxoscrea (3akon K. bapa).
buorenernueckuii 3akoH (3. ['ekkens, O.
Miosmep). O61re 3aKOHOMEPHOCTH
(mpaBuJIa) 3BOJIIOLIUU

OK 01
OK 02




Tema 3.4.
Bo3nukHOBeHHE U
pa3BUTHE KM3HU HA
3emJre

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue:

['unoTtessl u TEOPUM BO3ZHUKHOBEHUS
KU3HU Ha 3eMJie: KpealnoHHU3M,
CaMOIIPOU3BOJILHOE (CIIOHTAHHOE)
3apo’KJeHHE, CTAIlMOHAPHOE COCTOSIHUE,
naHcnepmus, 6uomnoss. Hauano
opranunyeckou »Bosronuu. [losinenue
MEPBBIX KJICTOK. DBOIIOIUS METa0O0IM3MA.
DBoIOIMS NepBbIX KIeToK. [IpokapuoTsl u
3yKkapuoThl. [Ipoucxoxnenue
MHOTOKJICTOYHBIX OPTaHU3MOB.
Bo3HukHOBEHNE OCHOBHBIX 11APCTB
JYKapHOT.

OCHOBHBIE YEPThI IBOJIOLIHU
pactutenbHOro Mupa. OCHOBHBIEC YEPTHI
9BOJIIOLIUU KUBOTHOTO MUpa

IlpakTH4yecKkue 3aHATHS:

[IpencraBieHre yCTHOTO COOOIICHUS U
JICHTBI BPDEMEHHU 110 OCHOBHBIM dTaraM
BO3HUKHOBCHUA U PASBUTHA )KUBOTHOI'O U
PacTUTEIILHOTO MUPA, IIOATOTOBIICHHBIX IO
NEPCYHIO UCTOYHHUKOB, PEKOMCHIAOBAHHBIX
MIPeroIaBaTesieM

OK 02
OK 04

Tema 3.5.
ITpoucxoxaenue
ye10BeKa —
AHTPOINOreHe3

OcHoBHOE CoACpPKaHuE

Teopernyeckoe o0yueHune:

AHTpPOIIOJIOTHS — HAYKa O YEJIOBEKE.
CucremaTiueckoe MoJ0KEHUE YeIoBeKa.
CX0IcTBO UeNOBEKa € )KUBOTHBIMHU.
OTnnuus 4enoBeka OT )KMBOTHBIX.
[IpsiMOX0Ka€HNE U KOMIUIEKC CBSI3aHHBIX C
HUM IIPU3HAKOB. Pa3BuTHE rOI0BHOIO
MO3ra U BTOPON CUTHAJIbHOM CUCTEMBI.
CooTHo1ieHre OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E
OcCHOBHBIE CTa U aHTPOIIOT€HE3A.
JlpronuTeKku — NpeKku YeaoBeKa U
4eJI0BeKo0Opa3HbIX 00e3bsH. [IpoToanTpon
— IPE/IIECTBEHHUK YeJI0BeKa. ApXaHTpoI
— ApeBHeNM yenosek. Ilaneoantpon —
JIpeBHUI YyenoBek. HeoanTpon — yenoBek
COBPEMEHHOI0 THIIA. DBOJIIOLMS
COBPEMEHHOT0 YEJIOBEKA.

Yenoeueckne packl. OCHOBHBIE OOJIbIINE
pachkl: eBporeouHas (eBpa3uiickas),
HErpo-aBCcTpaslonHast (IKBaTOpHAJIbHAS),
MOHTOJIOHAHAS (A3UaTCKO-aMEPUKAHCKas).
Bpems u MmecTo BO3HUKHOBEHUS
yenoBeyeckux pac. EnMHCTBO
4eJI0BEYECKHUX pac

OK 02
OK 04

IIpakTHYecKHE 3aHATHSA:




Bpewms u myTu paccenenus 4enoBeka 1o
rutanete. [IprcnocoOIeHHOCTh YeoBeKa K
pa3HbIM yCIOBUSM Ccpelibl. BinsiHue
reorpauuecKkoii cpeapl Ha MOP(OJIOTHIO U
(U3NONOTHIO YeIOBeKa

3amura JICHT BpEMEHU U MEHTAIILHBIX KapT
B (hopmare yCTHOTO COOOIIEHUS,
MOJITOTOBJICHHBIX 110 TIEPEUHIO
HCTOYHUKOB, pCKOMCH/IOBAHHBIX
IperoiaBaTesieM

KonTtpoabnas pa6ora

Teopernueckne acreKThl 3BOJTIOLNH KU3HU
Ha 3emiie

Pasgea 4. Ikogorusa

20

Tema 4.1.
IKoJ0rn4ecKue
¢axTopsI U cpeabl
JKU3HH

OcCHOBHOE co/Iep:KaHue

TeopeTuquRoe oﬁyqelme:

Cpenbl 0OMTaHHS OPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/1yIIIHAs, TOYBEHHAS,
BHyTpHOpranu3MeHHas. ®usuko-
XHUMHAYECKHE 0COOCHHOCTH cpesl OOUTaHUS
opranusmoB. [Ipucnoco0ienus
OpPTraHU3MOB K JKU3HU B pPa3HBIX Cpeax.
[TonsaTHE 3K0TOTHYECKOTO (haKTOpa.
Knaccudukanms 3x010ruaeckux
¢daxropos. [IpaBuino muanmyma FO.
JInbuxa. 3aKoH ToJepaHTHOCTH B.
[endopma

OK 07

Tema 4.2. [lonyasiuus,
coo0mecTBa,
IKOCUCTEMBI

OcHoBHOE€ CoACpPKaHuE

TereTI/I‘leCKOC oﬁyqe}me:

DKoJIorMyecKasl XapakKTepUCTHKaA BUJIa U
MOMYJISUHU. DKOJIOTUYEeCKasi HUIIAa BUJA.
DKOJIOTUYECKHUE XapaKTEPUCTUKN
nonyJisiiiii. Coo0IIecTBa M IKOCUCTEMBI.
buonenos u ero crpykrypa (B.H.
CyxkaueB). CBsi3u MeX/ly OpraHu3MaMH1 B
6uornenoze. CTpyKTypHbIe KOMIIOHEHTBI
9KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopor BemecTs U NOTOK
SHEpPruM B 3kocucreMe. Tpoduueckue
YPOBHHU.

AHTpPOIOT€HHbIE SKOCUCTEMBI.
ArposkocucreMsl. OTinuuus
arpo3KOCHUCTEM OT OMOT€O0EHO30B.
YpboakocucteMbl. OCHOBHBIE KOMITOHEHTHI
ypOOIKOCHCTEM

IIpakTHYecKHE 3aHATHSA:

Tpoduueckue nienu u cetrn. OCHOBHBIE
[OKa3aTesy 3KocucTeMsl. buomacca u
NPOAYKIHS. DKOJIOTHYECKUE TUPAMHUIBI
gucen, Onomaccel U sHepruu. [IpaBumno
MUPAMUBI SHEPTUH.

Pemenue nmpakTuKo-OpuEeHTUPOBAHHBIX

OK 02
OK 07




pacUYETHBIX 3aIaHUH T10 IEPEHOCY
BEILIECTBA U SHEPTHH B IKOCUCTEMAX C
cocTaBlieHHE TPOPUUECKHX TeTeH U
nupamul OMOMacChl U SHEPTUH

Tema 4.3. buocdepa -
rjaodajabHasi
IKO0JIOrHYecKas
cucTeMa

OcHoBHOe coep:kaHue

TeopeTnueckoe o0yueHue:

Bbuocdepa — xuBas 060104Ka 3emiu.
PazButue npeacrasnenuit o 6uochepe B
tpyaax B.W. Bepnaackoro. O6mnactu
ouocdepsl u e€ cocra. JKHBOE BEIIECTBO
o6uocdeps! u ero GyHKIUN
3aKOHOMEPHOCTH CYIICCTBOBAHHMSI
o6uocdepsr. Ocobennoctu duocheps! Kak
ri100aNbHOM SKOCHCTEMBI. JIlnHaMuYeckoe
paBHOBecHe B Onocdepe. PUTMUYHOCTD
sBiieHui B 6uocepe. KpyroBopotst
BEIIECTB M OMOT€OXUMUYECKUE ITHKIIBI.
I'moGaJibHbIE YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH M ITyTH UX PEUICHHUS

IlpakTH4yecKkue 3aHATHS:

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aj1a4 Ha ONPEJICIICHNE
IJIomaaun Haca)I(I[CHI/IfI I CHUKCHUSA
KOHIICHTPAIIUHU YTJIEKUCIIOTO ra3a B
aTMocdepe CBOEro pernoHa MpOKUBAHUS

OK 02
OK 07

Tema 4.4.
Biausinue
AHTPONOIeHHBIX
(¢axTopos Ha

onocgepy

OCHOBHOE co/Iep:KaHue

Teopernueckoe o0yueHnmue:

AHTpOIIOTr€HHBIE BO3JEHUCTBHS HA
ouochepy. 3arpsi3HEHUS KaK BUJ
AHTPONOTE€HHOTO BO3JAECHCTBUS
(xumuueckoe, usuueckoe, buonrocuueckoe,
0MX00bl NPOU3BOOCMEA U NOMPEONEHUSL).
AHTpOIOTeHHBIE BO3JICHCTBHUS HA
atmocdepy. BozaeiicTBus Ha ruapochepy
(3aepsasnenus u ux ucmouHuKu, UCMoweHus
600). BoznerictBus Ha uTocdepy
(0eepaoayus nouswi, 6o30eticmeue Ha
20pHble Nopooa, Hedpa). AHTPOTIOTEHHBIE
BO3JICHCTBUS HA OMOTUYECKHE COOOIIECTBa
(reca u pacmumenvhuvle coobwecmsa,
HCUBOMHBLL MUD)

OK 02
OK 04
OK 07

Tema 4.5. Bausinue
COLMAJILHO-
IKOJIOTHYECKHUX
(paxkTopoB Ha
3I0pPOBbeE YeJI0BeKa

OcHoBHOE coepxaHue

Teopernueckoe o0yueHue:

3110poBbE U €ero cocTapisgomue. akTopsl,
MOJIOKUTEIBHO U OTPUIIATEIBHO
BIIUSIIOLIME HA OPTaHU3M YEJIOBEKa.
Bpennbie npUBBIUKY: TOCAEACTBUS U
npodunaktuka. [Ipobiema TeXHOreHHBIX
BO3JICHICTBUI HA 3/10POBbE YEIOBEKA
(37eKTpOMarHuTHbBIE OIS, OBITOBAs
XUMUS1, U30BITOYHBIC IIIYMBI, PaIdaIis U




T.I.). AJlanTaiysi OpraHnu3Ma 4ejioBeka K OK 02
(hakTOpaM OKpY’KaIOIIECH Cpe/bl. 3alllUTHBIC OK 04
MEXaHHU3Mbl OpraH13Ma 4eIoBeKa. OK 07
310pOBBE M pabOTOCTIOCOOHOCTb.
[MpunIHIBEl hOpMUPOBAHUS
3/10pOBbECOEPEraroIero MOBEACHUS.
dusnyeckas akKTUBHOCTb U 3JI0POBbE.
['pynmbl 310poBbst. OCHOBBI 3aKaJIMBaHUS.
buoxuMuueckue acreKkThl palioHaIbLHOTO
nutanus. [IpaBuia GezonacHoro
WCIIOJIb30BaHUS OBITOBBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB

IIpakTHYecKkHne 3aHATHSA: 2
OrnpezeneHne CyTOYHOIO paluoHa
MTUTAHUS

Co3anye HHAUBUAYaJIbHON NaMSATKH 110
OpraHu3alfy PalMOHATBLHON PU3NUECKON

AKTUBHOCTH

KonTtpouabnas pa6ora 1

TeopeTnueckne acieKThbl IKOJIOTHH

IIpome:xyTouHast arTecTanus (AU depeHupoBaHHbIN 3a4eT) 2 OK 01
OK 02
OK 04
OK 07

Bcero: 80

3. YcaoBus peaju3alnuy NporpaMMbl 001eo0pa3oBaTeIbHOM JUCIUIIIMHBI
3.1. OcHamenue y4eGHOro npeamMera

Peanuzarmus mporpaMMbl y4eOHOM TUCIIUILTUHBI IPENoNaraeT HaIn4Yre yaeOHoro kabuHeTa -
«Kabuner ucropun, reorpaduu u 00mecTBO3HAHNSY, «KaOMHET HHOCTPAaHHOTO S3bIKaY», «XUMHUU U
6uosorum» ayauropun Ne 448.
Ilepeuens ocnoeHo20 060py008aHUsL:
Cron ans npenofaBarens - 1 mr.
Cryn ans npenoaBarens - 1 mrT.
Cron yuyeHnueckuii - 9 mr.
Cryn yueHn4ecKkuii — 8 mir.
CkaMbsi yyeHn4ecKas - 7 IT.
Jocka menoBas - 1 mT.
Cremnax - 1 mr.
[Ixa¢ co cTekaoM amst TOKyMEHTOB — | mT.
CtoJ1 MUChbMEHHBIN — 1 1mIT.
Y4eOHOo-HarIsIIHbIe TTOCOOUS

3.2. UndopMmannoHHoe obecrniedeHHe peajn3alui NporpaMmbl
3.2.1. OcHOBHBIE MeYATHLIEC U3TAHNUSA




1. buonorus: 10-i kmacc: yueOHHK 1l 001Ie00pa3oBaTeNbHBIX OpraHU3aIiii: 0a30BBIid
ypoBenb / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. Py6rnos u ap.]; nox penakiueit B. B.
[Taceunuka / AO «M3gatenbctBo [IpocBemnienuey. 2023.

2.buonorus: 11-i knacc: ydeOHUK st 001meo0pa3oBaTeNIbHBIX OpPraHU3AIMiA: 0a30BBIN
ypoBesb / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. Py6uoB u np.]; mox penakuueii B. B.
[Taceunuka / AO «3narensctBO [IpocBemenuey, 2023.

3.2.2. DJIeKTPOHHbIE U3TaAHUA

1. buonorus. 10-11 kmacc (yriayOneHHBI ypOBEHB): YYEOHUK IUII CPETHETO OOIIero
obpazoBanus / B. H. Speirun [u ap.]; mox oGmieit penakmueit B. H. Speiruna. — 2-¢ u3n. —
Mocksa: U3narensctBo KOpaiit, 2022. — 357 ¢. — (Haponnoe mpocsemenue). — ISBN 978-5-
534-15630-0. — Tekct: anmekTpoHHbIi // O6pa3oBatenbHas miargopma Opaiir [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, [I. K. buonorus: kjIeTkM W TKaHU: y4eOHOE MOCOOME I CPEIHETO
npodeccuonansHoro oopazosanus / JI. K. O0yxos, B. H. KupunenkoBa. — 3-e¢ u3g., nepepad. u
nor. — Mocksa: U3narensctBo FOpaidt, 2022. — 358 ¢. — (IIpodeccuonansHoe o6pazoBanue).
— ISBN 978-5-534-07499-4. — Texkcr:
anekTpoHHbd  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/494034

3. Buonorus: y4eOHUK U MPAKTUKYM JIJISI CPETHET0 MPOPECCHOHATBHOTO 00pa3oBaHus /
B. H. Spsirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa: M3garenseTBo
Opaiir, 2022. — 378 ¢. — (IIpodeccuonansuoe obpaszoBanme). — ISBN 978-5-534-09603-3.
— Tekct: oanekrponnbii //  OOpazoBartenbHas mmiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/489661

3.2.3./lonoJHUTEIbHbIE HCTOYHUKH

1. Teiinop . buonorus: 8 3 1. T. 1/ 1. Teitnop, H. I'pun, V. CrayT; noxa pen.P. Conepa ;
niep. 3-ro anri. u3a. — 14-e uzn. —M. : JlabopaTtopus 3Hanui, 2022 — 454 c.

2. ITaBnoBa, E. . Dxonorus: y4eOHUK U MPAKTUKYM I CPEAHETO MPOPECCUOHATBHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mockaa:

N3narensctBO FOpaiit, 2022. — 190 c.

3. Epemuenxo, O. 3. buonorusi: yuenue o 6mocdepe: yuebHoe mocoodue st
cpennero npodeccruonagbHoro obpaszoBanus / O. 3. Epemuenko. — 3-e uza., mepepad. u JOII.
— MocksBa: U3parensctBo FOpaiit, 2022. — 236 c.

4. baunos, JI. H. Dxonorus: ydeOHOoe mocoOue ansi cpeiaHero mpodecCHOHATBHOTO
obpasosanus / JI. H. biiunos, B. B. [TonskoBa, A. B. Cemenua ; mox obmieit pemaxiueit JI. H.
bimnoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

5. bproxanb, ®. ®. IlpomsbimneHHas skonorusa: ydeOHuk / @.D. bproxans, M.B.
I'padxuna, E.E. CnobusikoBa. — Mocksa: ®POPYM: UH®PA-M, 2022. — 208 c.

6. Hecmenosa, H. H. Oxonoruss dyenoBeka: y4eOHHMK M NPAKTUKYM [UIsI CPETHETO
npodeccuonansHoro oopazosanus / H. H. HecmenoBa. — Mocksa:

W3narensctBo HOpaiit, 2022. — 157 c.

7. buonorus ans npodeccuii U crenuaaTbHOCTeH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO
npoduiieit: yaeOHUK JUIs CTY. YupexaeHui cpea. npod. odpaszoBanus / B. M. Koncrantusos,
A. T. Pe3anos, O. E. ®aneesa; nox pen. B. M. Koncrantunoa. — M. : U3garenbckuil HeHTp
«Axanemus», 2016/ — 336 c.



4. KoHTPOJIb 1 OlIeHKA Pe3y/JbTATOB OCBOCHHS 00111€00pa30BaTeIbLHOM 1N CHUILTHHBI

4.1 KoHTpOJIb U OLlEHKA Pe3yJIbTaTOB OCBOCHHS OO0IC0Opa30BaTeIbHON TUCIUILIAHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yJIbTaThl, HAMPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
U Mpo(eCcCUOHANBHBIX KOMITETCHIIUHN 110 pa3/ieliaM | TEMaM COJIepKaHus y4eOHOTro MaTepuaia.

Oo0masn Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIeTEHIUs
Pa3zgen 1. Kiierka — VYcrHblii onpoc
CTPYKTYPHO- KonTponbras pabota
GyHKUMOHAIbHAA eIMHUIA TectupoBanue
JKUBOT0 [IpomexxyTouHas arrecraius
OK 02 Tema Nel.1. (BBITIOJTHEHWE 3/ TaHUI
buoiiorus kak Hayka AU hepeHIPOBAHHOIO 3a4eTa)
OK 02 Tema Nel.2.
OO011as XxapakTepuCTUKa KU3HU
OK 01 Tema Nel.3.
OK 02 buonornuecku BaxHbIC
OK 04 XUMHUYECKHE COCIMHCHUS
OK 01 Tema Nel 4.
OK 02 CtpykTypHO-()yHKIIMOHATIbHAS
OK 04 opraHu3anus KJIeToK
OK 01 Tema Nel.5.
OK 02 CrpyKTypHO-(yHKIIMOHATIbHBIE
(akTOpBI HACTIEICTBEHHOCTH
OK 01 Tema Nel.6.
OK 02 IIpoueccsl MaTpUYHOTO
CHHTE3a
OK 02 Tema Nel.7.
OK 04 Hexknerounsie hopmbl )KU3HU
OK 02 Tema Nel.8.
OOMeH BelecTB 1
MpEeBpaIICHUE YHEPTUU B
KJIETKE
OK 02 Tema Nel.9.
OK 04 JKu3HEeHHBIN UK KIETKH.
MuTto3. Meiio3
Paspnen 2. Ctpoenue u
(pyHxuumn opranuszma
OK 02 Tema No2.1.
OK 04 CrpoeHue opranusma
OK 02 Tema Ne2.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB
OK 02 Tema No2.3.
OK 04 OHTOreHe3 KUBOTHBIX U

YCJI0BCKAa




OK 02 Tema Ne2.5.
OCHOBHBIE TTIOHATHSA T€HETUKHU

OK 02 Tema Ne2.6.
OK 04 3aKOHOMEPHOCTH
HACJICIOBAHUS
OK 01 Tema Ne2.7.
OK 02 B3auMonelicTBuEe reHOB
OK 01 Tema No2 8.
OK 02 CleIuieHHOE HAClIEIOBaHNE
MIPU3HAKOB
OK 01 Tema Ne2.9.
OK 02 I'enernka moia
OK 01 Tema Ne2.10.
OK 02 I'eneTuka yenoBeka
OK 01 Tema Ne2.11.
OK 02 3aKOHOMEPHOCTH U3MEHUYHUBOCTH
OK 04
OK 01 Tema No2.12.
OK 02 Cenekuusi OpraHu3MOB
Pazjen 3. Teopus 3BoJ1I0NMH
OK 02 Tema 3.1.
OK 04 HcTopus 3BOTOIMOHHOTO
YUYCHUS
OK 02 Tema 3.2.
MukposBonronus
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 [IpoucxoxnaeHue yenoBeka —
AHTPOIIOTCHE3
Paznen 4. Dxojorus
OK 01 Tema 4.1.
OK 07 Okonoruyeckue GakTopsl U
Cpenbl )KU3HHU.
OK 01 Tema 4.2.
OK 02 [Momynsmus, cooOriecTna,
OK 07 9KOCHUCTEMBI
OK 01 Tema 4.3.
OK 02 buocdepa - rnobanpHas
OK 07 9KOJIOTHYECKas CHCTEMa

OK 01 Tema 4.4.




OK 02 BiistHue aHTpONOTreHHbIX

OK 04 (dhakTopoB Ha Onochepy

OK 07

OK 02 Tema 4.5.

OK 04 Bnusinue counanbHo-

OK 07 IKOJIOTUYECKHX (haKTOPOB Ha
3/10pOBbE YETIOBEKA

OK 01 JuddepeHunpoBanHbIi 3a4eT

OK 02

OK 04

OK 07

4.2 IIpoMe:XyTOYHASI ATTECTALUSA 110 AUCHMILIMHE

IIpoMeXyTOUHBI KOHTPOJIb MO JUCHMIIMHE «bHonorus» npoBoguTCs B BHJE
NUCHbMEHHOW MTOTOBOM KOHTpOJbHOU paboTel. KoHTponbHas pabora BKiItoyaeT B ceds /Ba TUIA
3aJJaHU: TECTOBBIE BOIIPOCHI, HAIPABJIEHUE Ha IPOBEPKY YCBOEHUS TEOPETUUECKOro MaTepuania,
W 3aJ]a4y U 3aJjaHMsl, HalIPaBJIEHHbIE HA IPOBEPKY C(POPMUPOBAHHOCTU IPAKTUUECKUX YMEHUH.

Yacte 1 comepxut 15 3amaHuii ¢ BRIOOPOM OJIHOI'O BEPHOTO OTBETa M3 4YeThipeX U 10
3a/laHuil ¢ BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB, HA COOTBETCTBUSI OMOJIOrMYECKUX OOBEKTOB,
IPOLIECCOB U SIBJICHUH.

Yacte 2 coxepxxur 4 3a7auyd M3 pa3HbIX TEM JUCLHUIUIMHBI U | IpakTHKO-
OPUEHTHUPOBAaHHOE  3a7aHue, (GOPMHPYEMOM B  COOTBETCTBMM C  METOJIUYECKUMHU
PEKOMEHIALIUSAMHU.

B 3aganusx 1-15 BeiOepuTe 0 uH IPaBUIILHBIA OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYJIA

1) ne3oxkcupruOOHYKIEHHOBOM KMCIOTHI

2) puOOHYKJIEHUHOBOM KHCIIOTHI

3) nunuaa

4) nonucaxapuaa

2. YVOIAJIEHUE JUMEPOB THUMHMHA B MOJIEKVJIE JHK IMTPOUCXOIUT B
I[TPOLECCE

1) TpancBepcuu

2) penapauu

3) pennuKanuu

4) Tpanchopmanuu

3. 1151 OBPA3OBAHUS JIUIIMJIHOI'O BUCJIOS BAXHBI B3AUMOJIEMCTBUS
MEXIY MOJIEKYJIAMU JIMTIN/OB:

1) BoJiOpOIHBIE ¥ HOHHBIE

2) NOHHBIE ¥ KOBAJICHTHBIE

3) KoBaJIeHTHbIE U TUAPO(POOHBIE

4) Tonpko THAPOGOOHBIE

4. YOIAJIEHUE JUMEPOB THMMHMHA B MOJIEKVIJIE JHK IMPOUCXOIUT B
I[TPOLECCE

1) penaparuun

2) Tpanchopmanuu

3) TpancBepcun

4) periukanuu

5. V151 KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HyKJICOTUIOB

3) rukoreHa




4) pochomunumon

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

1) TpaHCKpHUIIIIHH

2) penyIuIMKanuu

3) neHaTypanuu

4) cniupanuzanuu

7. BIATOJAPS KOHBIOI' AT 1 KPOCCUHI'OBEPY ITPOUCXOUT

1) yBennuyeHue ynciia XpoMocoM B/IBOE

2) oOMeH reHeTuyeckoi nHpopmanmen Mex 1y roOMOJIOTHYHBIMU XPOMOCOMaMU

3) yMEHBbIIEHUE YHUCIIa XPOMOCOM BIBOE

4) yBenMYEHHUE YUCIIA TaMeT

8.  TNOJIMIEITUAHBIE LEIM CHHTE3UPYIOTCA HA PUBOCOMAX,
HAXOIAIUNXCA:

1) B uuTo305€ 1 MOJU(PHUIUPYIOTCS TAKKE B LIUTO30J1€

2) B 1MTO3071€, 3aTeM MOAUPUIIUPYIOTCS B anmnapate [ onbmku

3) Ha MemOpaHe OSHAOIUIA3MATHYECKOTO PETUKYJIyMa, 3aTeM MOIUPUIUPYIOTCS B
anmapare ['onbxu

4) B IMTO30J1€, 3aTeM MOAU(PUITUPYIOTCS B JIIOMEHE JTH30COMBI

9. UHTPOHBI BCTPEYAIOTCA B 'EHAX

1) TONBKO DYKapHOT apxebakTepuit

2) syKapuoT u dyOaKkTepuit

3) sybakTepuii u apxedakTepuit

4) apxebaKkTepuil U AyKapuoT

10. BCE PEAKIMMW CHUHTE3A OPIAHMYECKMUX BEHIECTB B KIIETKE
[TPOUCXOAT

1) o6pazoBanuem mosiekysn ATD

2) ¢ 0OCBOOOXKIEHUEM dHEPTHH

3) paciueruieHueM BeIecTB

4) ucronb30BaHUEM SHEPIUU

11. U3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOM KWCJIOThI B COEUHEHUU C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xmoporiact

12.  JOYEPHHUE XPOMATHUJBI CTAHOBATCA CAMOCTOATEJIBHBIMU
XPOMOCOMAMMU TTOCIJIE

1) cmapuBaHHUs TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMH MEX,Iy TOMOJIOTHYHBIMU XPOMOCOMaMHU

3) pa3zaeneHus COeAUHSIONIEN UX [IEHTPOMEPHI

4) BBICTpanBaHUS XPOMOCOM B SKBATOPHAIILHON TNIOCKOCTH KJIETKU

13. TEHETUYECKMI KOJ] — DTO:

1) HaOop KJIETOYHBIX TEHOB

2) HYKJICOTHIHAS TIOCIIEIOBATEIIEHOCTh TeHA

3) reHeTuyeckas SKCIpeccHst

4) cuctema 3amucH reHeTHYeCKOoi HHPpOopMaIII

14. B KAKUX U3 TIEPEUUMCIIEHHBIX OPI'AHEJUI CAMAS BBICOKASA
KOHLIEHTPALIMSA Ca?*

1) siope

2) MUTOXOHIPUSIX

3) uurToIIazMe

4) anmmapare I'ombmxu



15. KAKME U3 IEPEUYNCJIIEHHBIX HWXE CTPYKTYP KJIETKW HE HUMEIOT
MEMBPAHBI

1) mu30coMBI

2) XJIOpOILIACTHI

3) AIpBIIIKI

4) anmapar ['onbmxu

9TaJIOHbI OTBETOB

Ne
3aIaHus 0 1 2 3 4 5

OTBET

B 3apganmsax 16-25 BbiOepuTe HECKOJIBKO IPaBWIBHBIX OTBETOB WJIM YCTaHOBHTE
COOTBETCTBUE MUJIH N1OCIIEI0BATEIbHOCTb:

16. BOCCTAHOBUTE B UCTOPUYECKOM IUIAHE ITOCJIEAOBATEJIBHOCTD
STAIIOB BO3JEMCTBUS YUEJIOBEKA HA BUOCDEPY:

1) ycusnenue BIUSHUS HA MPUPOY C KOPEHHBIM MPEOOPA30BAHUEM YACTH SKOCUCTEM;

2) U3MEHEHHE 3KOCHCTEM uepe3 mnacTb0y CKOTa, YCKOPEHHME pocTa TpaB IYyTEM HX
BBDKUTAHUS | T. 11.;

3) riobasibHOE W3MEHEHHE BCEX HKOJOTUYECKMX KOMIIOHEHTOB B IIEJIOM B CBSI3H C
HEOTPaHUYEHHOW MHTEHCU(PUKAIIUEH X0351CTBa;

4) cBepXHMHTEHCHUBHAsI 0X0Ta 0€3 pe3KOro M3MEHEHUS SKOCHCTEM B IEPHO CTAHOBIICHUS
YeII0BEUeCTBA;

5) Bo3/CHCTBHE IOCH HAa Orochepy JHIb KaK OOBIYHBIX OMOJIOTHYECKUX BHJIOB.

17. BBIBEPUTE IIPOLIECCBHI, ITPOTEKAIOIIME B IIPO®A3E IIEPBOI'O
JIEJIEHWS MEMO3A

1) oOMeH yyacTKaMH XpOMOCOM

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

3) AeneHue MEHTPOMEP XPOMOCOM

4) popMupoBaHue BepeTeHa JACICHUS

5) BBICTpaBaHHE XPOMOCOM I10 3KBATOPY KJIETKU

18. KAKHE TTPOLECCHI ITPOUCXOAAT B KIIETKE B INEPMOJ MHTEP®A3bBI?

1) cnupanuzanus XpoMocom

2) penymukanus moaekyn JJHK

3) pacTBOpeHHUE SAIEPHOI 000IOUKH

4) cuHTE3 OCIIKOB B ITUTOILIA3ME

5) cunre3 uPHK B siape

19. MAJIBIE KPYI'OBOPOTBI  VIJIEPOJA B BUOCO®EPE MOI'YT
OCYIIECTBJIATHCA CIEAYIOLINM IIYTEM:

1) yriekuciblii ra3 BeiensieTcs B aTMocdepy B mporecce GOTOCHHTE3a B THEBHOE BpeMs,
a B HOYHOE BpPEMsI €T0 YacTh MOTJIOMIAETCS PACTEHUSIMU U3 CPEIbL;

2) YIJIEKUCHBIA Ta3 Torjomaercs u3 atMocdepsl B mpoiecce pOTOCHHTE3a B JHEBHOE
BpeMsl, a B HOUHOE BPEMs €r0 4acTh BbIIETSAETCS paCTEHUSIMU B CPEY;

3) yraexkucnslii ra3 arMmocepsl NmoriomaeTcs B mpouecce GpoTocuHTe3a ¢ 00pa3oBaHUEM
OpraHMYECKHUX BEILIECTB, a C TUOENbI0 pPACTEeHWH U JKUBOTHBIX IPOUCXOTUT OKHUCIICHHE
OpPraHUYECKUX BELIECTB C BBIACICHUEM YIJIEKUCIIOTO rasa;

4) yraekucibiii ra3 atMocepsl MOTJIONIaeTCs B Iporecce (POTOCHHTE3A, a MPHU JBIXaHUU
BBIJIEIIIETCS B aTMOC(eEpy;



5) yraekucibiii ra3 atMocdepbl orjomaeTcs B mpoiecce POoTOCHHTE3a, a TPU CKUTAHUHT

OpPTaHMYECKUX BEIIESCTB BBIICTSAETCS B aTMOC(heEpy.

20. YKAXUTE ITOCJIIEJOBATEJIbBHOCTDH ®A3 OIIVIOAOTBOPEHU .
1) cnusiHue raMeT, WM CUHTaMUM

2) TMCTaHTHOE B3aMMOJICUCTBHE M COTMKEHUE TaMET

3) KOHTaKTHOE B3aUMOJICHCTBUE raMeT U aKTUBAIIUS SHIIEKIETKI

21. VCTAHOBUTE ITOCJIEAJOBATEJIBHOCTh CTAJIM UHAUBUAYAJIBHOT'O

PA3BUTHUA UEJIOBEKA, HAUMHAA OT 3UT'OTHI.

1) dbopmupoBaHue YeTbIpeXKaMEPHOTO cep/la

2) obpa3oBaHue 0J1aCTOMEPOB

3) dbopmupoBaHue HEPBHOU CUCTEMBI

4) dopmupoBaHUE ME30JCPMBI

5) o6pa3oBaHMe ABYXCIOWHOTO 3apObIIIa

22. BBIBEPUTE TPU ®YHKIUU ITJIASMATUYECKOM MEMBEPAHBI
1) obecrieunBaeT MOCTYIJICHHE B KJIETKY MOHOB M MEJIKUX MOJIEKYJI

2) obecrnieunBaeT NEPEIBIKCHIE BEIIECTB B KIIETKE

3) OTrpaHUYUBAET LIUTOILIA3MY OT OKPYXKAIOIIEeH cpeibl

4) y4acTBYy€eT B MOTJIOIIEHUN BEIIECTB KICTKOM

5) mpuaaeT KJIeTke KEeCTKyo hopmy

6) cyxxut Matpute st cuate3a uPHK

23. BBIBEPUTE JIBA IIPU3HAKA HE IIOAXOAALIUE JUJIA OIIMCAHUA

TPAHCKPUIILIUN Y OYKAPUOT

1) o6pa3zoBaHMEe NOIMHYKICOTHIHON 1IeTH

2) COeMHSIOTCS HYKJICOTHUIBI, COJCPIKAIIHIE JC30KCUPHO03Yy

3) matpuueit ciyxut monekyina JJHK

4) mpoucxoauT B siApe

5) yasoenue monekyisl JJTHK

24. YCTAHOBUTE [HOCJIEAOBATEJIBHOCTb I[MTPOLECCOB

OMBPUOHAIJIBHOI'O PA3BUTHA IIO3BOHOYHbIX )KUBOTHBIX:

1) 3akiazKa 3a4aTOYHBIX OPTaHOB 3aPO/IbIIIA

2) HampaBIlIEHHBIE MTepeMEIIEHUs KIETOK U uX nuddepeHInpoBKa

3) pa3BUTHE HEPBHOM IJTACTUHKHI

4) cnusiHUe SUIIEKIETKU U CIIepMaTO30U/]1a M 00pa30BaHUE 3UTOTHI

5) bopmupoBaHUE MHOTOKJIETOYHOT'O OJHOCIOWHOTO 3apOIbIIia

25. VIIOPAJOUUTE HCKOITAEMBIE ®OPMbBI YEJIOBEKA I10 BPEMEHU

CYILIECTBOBAHNS, HAUNHASI C CAMOU JIPEBHEN ®OPMBI:

1) YenoBek ymenblii

2) KpomaHbOHIIBI

3) Heanaepranbiisl

4) YenoBek MpsiMOXOISIIIIHIMA
5) ABctpanonurex
ITaJI0HbI OTBETOB

N 1 2 2 2
6 7 ls |9 o 1 2 |3 |4 5
3aJaHUusA
0 5, 2 4 5
wmer 4213 |4 |45 |45 |31 |5431 |34 |5 |5231]1432

B 3aganusx 26-30 pemure 3agaun:



3apanue 26. 3agaya Ne 1. Omnpenenute, Kakas OKpacka IIBETKOB OyAeT y pacTeHHUI
ropoxa, MOJyYeHHBIX OT CAMOOIBUICHUS TOMO3HTOTHBIX POJUTENBCKUX (POPM C KPacCHBIMHU U C
OeNbIMU LIBETKaMH, a TaKXkKe OT UX CKPEIIUBAHUS MeX 1y co00ii.0

Pemenne. OGe pomutenbckue (OPMbI TOMO3UTOTHBI, MO3TOMY 3alUCh CKPEIIMBAHHIA
OyJzleT CeyIOIIeH:

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

— OT IepeKpecTHOro onbuieHus: P: AA X aa.

I'omo3uroTHbie (HOPMBI TAOT STUHCTBEHHBIA THI TaMeT, U MO3TOMY IPH HX CIUSHUU
OyzeT moyrydeH eTMHCTBEeHHBIN T moToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBet. 1. KpacHOIBETKOBBIE TOMO3UTOTHBIC PACTCHUS JAIOT TOJIHKO (POPMBI C KPACHBIMHU
1BeTkaMu. 2. Bce moToMku pacteHuit ¢ 6ebIMU LIBETKaMU OyIyT O€JIOIBETKOBBIMU (OHH BCEra
roMo3uroTHel). 3. Bce pacreHuss OT CKpENIMBaHHUS KpPACHOIIBETKOBBIX TOMO3HTOTHBIX C
0eNOIBETKOBBIMUA OYIYT KPAaCHOIBETKOBBIMH (JOMHUHAHTHBINA (PEHOTHUI), HO T€TE€PO3UTOTHBIMU
10 TEHOTUITY.

3aganmue 27. 3agaua Ne 2. Ha pebenka c [ rpymmoif KpoBU B poaoMe MPETEHAYIOT J1BE
POIUTENBCKUE MAPBI:

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

— 2 mapa: Martsb co 1I, oren c III rpynmnoii kpoBu.

Kakoii nape npuHaanexut peOeHok?

Pemenne. Pebenok ¢ I rp. kpoBu mo renotuny — [°I°. Takoe coueranue amneneu
BO3MOXXHO TOJIBKO B CIly4yae, €CJId TaMeThl M OTIa, U Marepu OyIyT coaepxarb amienu I°.
CrnenoBarenbHO, 3Ta KOMOMHALMS T€HOB MOIJIa OCYIIECTBUTHCS TOJIBKO MIPU 3a4aTHH peOeHKa B
cily4ae BTOpOM Hapbl, KOI/1a MaTh M OTEL| T€TEPO3UTOThI. 3aIHUILIEM CXEMY CKPEIIUBAHUS

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

OueBHIHO, UTO MEpBasi CyNpyKecKasl mapa IPeTeH0BaTh Ha 3TOr0 peOeHKa HE MOKET, T.
K. y Hee MoryT O0bITh AeTtu Tosibko co Il u Il rpynnamu kpoBu:

P:I°1° @ x T ATBJ; F1: 50% IA I° u 50%IB 1° (y nereit Il u Il rp. kpoBu co0TB.).

OrtBet. PeGeHOK pUHAIEKUT BTOPOIl ape Cynpyros.

3ananme 28. 3agaua Ne 3. Onpenenure cpenHuil pasmep JTUCTOUYKOB y O€I0Oro Kiesepa,
MOJIyYEHHOTO OT CKpPEIMBAaHUSA TE€TOPO3UTOTHBIX pacTeHuid ¢ nucroukamu 10 u 7 mm
COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTUIBI U 3aIIUCHIBAEM CKpEIIMBAHUE:

P: V ba v x V by v; onpenensiem ramersr: GQ: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
nosrygaem notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Ortser. [lonydyeHo 4 Tuna (eHOTHIIOB U T€HOTUIIOB B PABHBIX COOTHOIIEHUsX. 3 HUX
JUIst IepBOro Oy/IeT XapaKkTepHa CBEPXIOMUHAHTHOCTD (CPEeIHUIN pa3Mep JTUCTOUYKOB 18 MM).

3ananue 29. 3agaua Ne 4. IlpoananusupyiiTe XapakTtep nepeaaddl pPereCCUBHOTO,
YaCTUYHO CUETJIEHHOT'O C MTOJIOM, HACJIeICTBEHHOTO 3a00JIeBaHMsI OT MaTepH K IOTOMKaM.
Pemenne. P:9X aX a IX AY A Gomsra F1: X AXa d XaY AF2:9X AX a; 9X aX

a;d XAY A; dXaY A 6onbHa
Ortger. bones3ns nepegaercs OT MaTepH Yyepes JIeTell U MPOosABIAETCS TOIBKO Y BHyUEK.

3aganue 30. V3 snemeHTOB cooOlecTBa (MOJIEBKA, 3€PHO 3J7aKOB, (PUIIMH, XOPEK)
COCTaBbTE NUILEBYIO LIENb U HA OCHOBAaHWM IIpaBHJIa 3KOJOTMYECKOW MUPAMMJBI OIPENEIUTE,
CKOJIBKO HY>KHO 3€pHa, YTOOBI B JIECy BBIPOC OJIMH (UIMH Maccou 2,5 Kr.

OrtBer:



3epHO 371aKOB

2500 kr

MpeIs-rioneBKa

250 xr

Ouiun
2,5 xr

Xopek
25 kr

B utoroBoii paboTe mpeacTaBieHbl 3aJaHUs, OTHOCSIINECS K TPEM YPOBHSIM CIOXKHOCTH:
“HU3KUN”, “cpenHuit”’, “BbICOKMU’. B 3aBUCHMMOCTHM OT THNA W TPYAHOCTH 3aJaHUSI €ro
BBITMIOJTHEHHE OIICHUBAETCS Pa3HbIM YHCIOM OaiioB. BelmonHeHue KaXkI0ro 3ai1anus “HU3KOro”
YPOBHSI CIIO)KHOCTH oOIleHHBaeTcs | OamoM. 3a BBINOJHEHHE 3alaHUIl “‘CpefHero” ypoBHSA
CJIOKHOCTH B 3aBUCHMOCTH OT MOJIHOTHI U IPAaBUIILHOCTU OTBETA MIpHCBanBaeTcs 0 2 0asioB.

K 3amanuto “BbICOKOro” ypoBHS CIOKHOCTH OTHOCUTCS PEIICHHE CUTYallMOHHBIX 3a/ad.
3a BBINOJIHEHHWE 33JJaHUN ‘‘BBICOKOr0” YpOBHS B 3aBUCHUMOCTH OT IIOJIHOTHI M MPaBWIBHOCTHU
OTBETA IIPUCBAUBAETCS 10 3-X OaJlIOB.

3agaHus “HU3KOr0” W “‘CpeHEro” ypOBHEW CIIOKHOCTH MPOBEPSIIOTCS aBTOMATHYECKH.
OTBeThl HA 33J1aHUA “BBICOKOT0” YPOBHSI POBEPSIOTCS B PYUYHOM PEKUME.

Pacrnipenenenue 3a1anuii o ypoOBHSM CII0O)KHOCTH MPEACTABIEHO B CleNyIOIIel Tabnuiie:

YposeHb b IIpouenTtHoe Tun Bonpocos
CJI0KHOCTH aJul cojiep:kaHue
3aaHuA 3aJaHui
Huskuit 1 50% - 3aJaHWsA C BBHIOOPOM OJHOTO
MPABHIILHOTO OTBETA
Cpenuuii 2 33% - MHO>KE€CTBEHHBIH BBIOOD;
- BOIIPOCHI Ha YIIOPSIOYUBAHUE HITU
YCTaHOBIICHHE NPaBUIBHOMN
MI0CJIEIOBATEIBHOCTH
Boicokuit 3 17% - 3aJa4yd, NperyCMaTpUBAIOLIUE

pa3BEpPHYTHIN OTBET

Kputepuu onieHuBaHMsI UTOTOBOM MUCbMEHHOM pabOThI:

Ounenka IIpoueHT BHINOTHEHUS
“OTIM4HO” 85-100%

“xopomo” 70-84%
“yIIOBJIIETBOPUTEIBHO” 50-69%
“HEyJI0BJIIETBOPUTEIHHO” MmeHee 49%




