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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITIPOTPAMMBI
OBILEOBPA3OBATEJIBHOM JUCLUATIJIMHBI
00/1.13 BUOJOTusl

1.1. MecTo IMCUMILVIMHBI B CTPYKTYpe odpa3oBarteibHoil nporpammsl CIIO:

O6meobpazoBatenbHas  aucuumiuaa  OOJ.13  buonorus  aBisieTcs
00s3aTeNIbHON YacThio 0011e00pa30BaTENBHOrO UKIA 00pa30BATENIbHON MPOTPaMMBbI
B coorBerctBUM ¢ ®I'OC CIIO 1no mpodeccun 35.01.27 Macrtep
CEJIbCKOXO3SIMCTBEHHOTO TIPON3BOICTBA.

1.2. Heau u njiaHMpyeMble pe3yabTAThl OCBOEHUS TUCIHUIJIMHBI:

Conepxanue mnporpamMmbl obmeoOpaszoBarenbHoi auciumauael  OO/J.13
buonorust HampaBlieHO Ha JOCTHXKEHHE Clienyromeld ueau: ¢GopMUpoBaHUE Y
0oOydJarolmuxcs CUCTEMbl 3HAHUM O PA3IUYHBIX YPOBHAX JKU3HU CO 3HAHHEM
COBPEMEHHBIX MPEACTABICHUNW O JKUBOW MPUPOJE, HABBIKOB I10 IPOBEICHUIO
OMOJIOTMYECKUX UCCIIeIOBAaHUM c coOJII0ICHIEM ATUYECKUX HOPM,
APTYMEHTHUPOBAHHOW JIMYHOCTHOW TO3UIUM 1O OEpeKHOMY OTHOIICHHIO K
OKpY’Karouien cpeze.

3apaum:

* oJlydeHrue pyHIaMEeHTabHbIX 3HaHUN 0 Ouosiornueckux cuctemax (Knertka,
Opranusm, Ilonynsuusa, Bua, Dkocucrema); UCTOPUM Pa3BUTHUS COBPEMEHHBIX
IPEACTaBICHUN O KWBOM MPUPOJE, BBIJAIOIIMUXCS OTKPBITUSIX B OHOJIOTHYECKOU
HayKe; POJu OMOJIOTMYECKOW Hayku B ()OPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA; METOJAX HAYYHOI'O TO3HAHMS;

* OBJIAJICHUE YMEHHUSMH JIOTHYECKH MBICIUTH, OOOCHOBBIBATH MECTO M POJb
OMOJIOTMYECKUX 3HAHUW B TIPAKTHYECKOM JCATEILHOCTH JIIOJEH, pa3BUTHUHU
COBPEMEHHBIX TEXHOJIOTHH; OIMpPEACNATh >KUBBbIE OOBEKTHI B MPHUPOJIC; MPOBOJUTH
HAOJIOICHUS 32 IKOCUCTEMaMHU C IEJIbI0 UX OMUCAHUS M BBISBICHUS €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX U3MEHEHU; HAXOAUTh U aHATU3UPOBATh HH(OOPMAITHIO O KUBBIX
00BEKTaX;

* pa3BUTHE MO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH, OOydYaronIuXxcsi B MPOIECCEe HM3YyUYCHHUS OHOJIOTHYCCKHX SIBICHUMN;
BBIJJAIOIINXCS TOCTUKEHUI OMOJIOTUH, BOLIEIINX B 00IIEUEIOBEUECKYIO KYIbTYPY;
CJIOXXHBIX M NPOTHUBOPEUYMBBIX IYyTEW PA3BUTHsS COBPEMEHHBIX HAYyYHBIX B3IJISJIOB,
uaen, Teopui, KOHIENUUMA, TUmotre3 (0 CYHIHOCTH U HPOUCXOKICHUU KHU3HH,
YeJIOBEeKa) B X0/i€ pabOThI C pa3IMYHBIMU UCTOUHHKAMHU UH(OpMaLINH;

* BOCNHUTaHUE YOEXKICHHOCTH B HEOOXOJMMOCTH MO3HAHUS XUBOW MPUPOJBL,
HEOOXOJUMOCTU PAIMOHAIBHOTO MPUPOAOTOIb30BaAHUS, OEPEKHOTO OTHOUIECHUS K

4



MPUPOAHBIM PECYpCcaM U OKpY’KaloIlel cpesie, COOCTBEHHOMY 3/10POBbIO; YBAKEHHUS
K MHEHHMIO OIIMOHEHTA P 00CYKIECHUU OMOJOTHYECKUX POOIIeM;

* UCIOJIb30BAHUE MPUOOPETECHHBIX OMOJIOrMYECKUX 3HAHUM W YMEHUU B
MOBCEIHEBHON JKM3HM JUIS OLIGHKU TIOCTEJACTBUM CBOEM JeATeNbHOCTH (U
JESATENbHOCTU APYTUX JIOAEH) MO OTHOLIEHUIO K OKpYKaIoIIel cpene, 370pOBbIO
JIpYrux JroAell U COOCTBEHHOMY 3/0pPOBBIO; OOOCHOBAaHHME W COOJIOJICHHE MEP
npoduiakTuku  3a00J€BaHUN, OKa3aHWE TMEpBOM MOMOIIM TpU  TpaBMaXx,
coOJII0/IeHNE IPABWII TOBEJEHUS B IPUPOJIE.



1.2.2. Tlnanupyemblie pe3yJibTaThl OCBOEHHs 001e00pa3oBaTe/ibHON JHCHMILUIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO m Ha

ocHose ®I'OC COO

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

HJ'laHl/lpyeMble pe3yjibTaTbl 0OCBOCHUS THCIHUIIIMHBI

O6mue!

JIucuuIInHAPHbIE

OK 01. Beibupats
CIOCOOBI peLIeHUs
3amad
npohecCuoHATBHOM
JESATEIbHOCTH
MPUMEHUTEIBHO K
Pa3ITUIHBIM
KOHTEKCTaM

B yacTi TPy10BOTr0 BOCIIUTAHNS
- TOTOBHOCTh K TPYyIy, OCO3HAaHWE IIEHHOCTH MAaCTEPCTBa,
TPYyI0JII00HE;

- TOTOBHOCTHh K aKTHUBHOU OCATCIIBHOCTHU TEXHOJIOTHYECKON U

COIMATTPHOM HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH,

IJIaHUPOBATh u CaMOCTOATEIBHO BBITIOJIHATH TaKyro
NeSTeTBHOCTb;
- UWHTEpeC K pa3audHbiM cdepam  mpodeCcCHOHATBHON

JIESITEILHOCTH,
OBnaneHne yHUBEPCATLHBIMUA YYEOHBIMH TT03HABATECIIBHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe TeiCTBHSI:
dbopmyaupoBaTh H
npooJIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IJIS

-  CaMOCTOATCIBbHO AKTYyaJIM3UpPOBATb

CpaBHEHHS, Ki1accuPpuKauu 1 0000IICHHS;
- ONpeNeATh ILEIU JEATEIBHOCTH, 3aJaBaTh IMapaMeTpbl H
KPUTEPUU UX JOCTHKECHHUS;

3aKOHOMEPHOCTH U

- BBIABJIATH IMPOTUBOPCUUA B

paccMaTpruBACMBIX ABJICHUMAX,

- chopmMupoBaTh 3HAHHUS O MECT€ M POJIA OHOJIOTUU B

HayK, B
COBPEMEHHON €CTECTBEHHOHAYyYHOM KapTHHBI MHpa, B

CHUCTEME  ECTECTBEHHBIX dbopMUpoBaHUH

IMO3HAaHWM 3aKOHOB TMPUPOJbI W PCHICHHUU XHU3HCHHO

BaXHbIX COIMUAJIBHO-3THUYCCKUX, O9KOHOMHYECCKHX,

OKOJIOTHYECKHX HpO6J’I€M YCJIOBCUCCTBA, a TaKXC B

pelIeHnn BOIIPOCOB paroHaIbHOTO
MPHPOJIOTIONIE30BAHUS; B (DOPMUPOBAHUHU IIEHHOCTHOTO
OTHONICHHS K TIPHPOJIC, OOMIECTBY, YEIOBEKY; O BKJIaJe
POCCHUICKMX M 3apyOC)KHBIX Yy4YEHBIX - OHOJOTOB B
pa3BUTHE OHOJIOTHH; (DYHKIMOHAIBHOH TI'PaMOTHOCTH
YeJI0OBeKa JUIS PEIICHUS )KU3HCHHBIX MTPOOIIeM,

- YMETh BJIQJETh CHCTEMOW OHOJIOTHYCCKUX 3HAHHM,
KOTOpas BKIIIOYAECT:
OCHOBOINIOJIArafoIie  OWOJIOTMYECKHE  TEPMHUHBI U
NOHATHS (KW3Hb, KJIETKa, TKaHb, OpraH, OpraHu3M, BHU],
MOTYJISIIIHS, OHOILIEHO3, onocdepa;
MeTa0O0IU3M,

OHOCHHTE3

9KOCHCTEMA,
roMeocTa3, KJIETOUYHBIM

Oenka, OMONOJIUMEpHI,

HUMMYHUTCT,
JAUCKPCTHOCTD,

caMoperyranus, CaMOBOCIIPOHU3BCICHHUC,

! yxaswBatorcs muaHOCTHEIE M Mmeranpeamerabie pe3yabsratsl n3 @TOC COO (B mocnexnneit penakiuu ot 12.08.2022), popmupyembie 00111e06pa3oBaTenbHON IUCIUILUTHHOMN

2 JucuurinHapHeie (IpeaMEeTHBIC) pe3yibTaThl ykassiBatoTces B coorBercTBin ¢ DI'OC COO (B mocnensei penakiuu ot 12.08.2022)




- BHOCHUTb KOPPEKTHBbI B  JE€ATEJIBHOCTb, OLICHUBATh
COOTBETCTBUE  PE3YJIbTATOB  LENSAM, OLEHUBATh  PHUCKHU
MOCJICACTBUN ACATCILHOCTH;

- pa3BHBaThb KpPEATUBHOE MBIUUIEHUE NPU  PELICHHUHU

YKU3HEHHBIX TTPoOIeM

0) 0a30BbIe HcCIIeA0BaATEIbCKUE NeHCTBUS:
- BJIANeTh  HABBIKAMH  Y4€OHO-HCCIICIOBATEIbCKOW U
MIPOEKTHOM JIEATEIPHOCTH, HABBIKAMH Pa3penieHus mpooiiem;

- BBISIBIISATH MIPUYUHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3aJady, BBIJIBUTATh THIIOTE3y €€ PEIICHUS,
HaXOJUTh

APTYMCHTBI JIIA CBOHUX

YTBEPKACHHM, 3a7aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

JOKa3aTcJIbCTBa

- QHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHHS 3a1a4u
pe3ynbTaThl, KPUTUYECKH OIICHUBAaTh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

- yMeTh
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

- yMeTh MHTErpUpOBaTh 3HAHUS U3 PaA3HBIX MPEIMETHBIX

obnacreii;

NEPpEHOCHUTL 3HaHWA B  IIO3HABATCJIBHYIO U

- BbIABUI'aTb HOBBIC
IIoAXO0dbl U PEHICHUSA

- CIOCOOHOCTh HX HCIIOJB30BAaHMS B TIIO3HABATEIbHOH U

nacu, npeajiaratb OPUTIHHAJIBHBIC

COIIMAJIbHOM IIPAaKTHUKEC

HaCJIEICTBEHHOCTb, U3MEHYHUBOCTb, SHEPro3aBUCUMOCTb,
pOCT U pa3BUTHE);

Ouonoruueckue Teopuu: kierouHas teopus T. IlIBanna,
M Illneiinena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO
ummynurera I1. Dpnux, M1.1. MeunukoBa, XpoMocOMHast
Teopuss  HaciencrseHHocth  T. Moprana, 3aKkoH
3apoabimieBoro cxojacrsa K. bapa, sBomomonHas Teopus
Y. JlapBuHA, CHHTETHYECKAs] TEOPUs SBOJIOLUU, TEOPHUS
anTponoreneza Y. [lapBuna; Teopusi Ouoreornenosa B.H.
Cykauépa;

yuennss H.M. BaswioBa - o [IleHtpax

MHOTOOOpa3usi W MPOUCXOXKJICHUS KYJbTYPHBIX
pactenuii, A.H. CeBeproBa - 0 IyTsIX M HaIpaBJICHUSX
spostonnn, B.W. Bepraackoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJIEHUS,
pacierieHsl TpU3HaKOB, HE3aBUCUMOIO HAcJeI0BaHUs
npusHakoB [. MeHzensa, CUEMJIEHHOrO HacleI0BaHUs
MPU3HAKOB W HApYILICHHS ClUeIUieHus: reHoB T. Moprana;
TOMOJIOTHYECKUX pSAAOB B HACJIEICTBEHHOU
H.N. Basuiona, TeHETHYECKOTO
paBHoBecus [[x. Xapau u B. BaiinOGepra; 3apoapIieBoro
cxoactea K. bapa,
I'exkens, @. Mrosiepa);
MPUHIIMIILI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);
npasmwia (Muanumyma FO. JluOuxa,
MUPAMHJIBI YUCENl, OMOMACCHI U DHEPTHH);
runote3bl (koauepBaTHo A.M. Onapuna, mepBUYHOTO
oynmeona JIx. Xomnpgeitna, wmukpochep C. Doxca,
pubo3uma T. Yek);

- chopmupoBaTh yMEHHUS PACKpPBIBATh COJEp)KaHUE
OCHOBOMOJIATAIOIIUX OMOJOTHYECKUX TEOPUN U TUIIOTE3:

HN3MCHYHNBOCTH

OHMOreHETUYECKOI0 3aKOHa 2.

SKOJIOTUYECKOU

KJICTOYHOM, XpPOMOCOMHOM, MYTallHOHHOM,




ABOJIIOIIMOHHOM, TPOUCXOXKACHUS KU3HU M YEJIOBEKQ,
BJAJICHNE CHCTEMOW 3HAaHMKA OO0 OCHOBHBIX METOAAX
HAyYHOTO TO3HAHWS, HMCIOJIb3YeMbIX B OHOJOTUYECKHX
UCCIICIOBAHUSAX  JKUBBIX OOBEKTOB U  IKOCHCTEM
(omucanuwe, wuW3MEpEHUE, TMPOBEACHUE HAOIIOACHUN);
crioco0amMyl  BBISBIICHHSI W OLEHKH aHTPOTIOTCHHBIX
W3MEHEHUH B IIPUPOJE;

- chopmMupoBaTh YMCHHSI PacKphIBaTh
OCHOBOIIOJIATAIONINE  OHMOJOTMYECKHE  3aKOHBI U
3akoHomepHoctd (I. Mengens, T. Moprana, H.U.
Baswiiona, O. I'ekkens, @. Mromnepa, K. bapa), rpanuiist
WX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- YMETh BBIJICNIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUS BHUPYCOB, KIETOK MPOKAPHUOT W DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB,
OHOTEOIIEHO30B, PKOCUCTEM U OHOChEpHI;

CTPOEHHUSI OpraHoB U CHCTEM OpraHoB pacTeHHI,
’KUBOTHBIX, UYEJIOBEKa; IMPOILIECCOB >KU3HENEATEIbHOCTH,
MPOTEKAIOIIMX B OPraHuW3Max pacTeHHi, >KUBOTHBIX U
YeJI0BEKa,

OHOJIOTUYECKHIX MPOLIECCOB: obmMeHa BEIIIECTB
(MeTabonu3M), WHGOPMAIMK M TPEBpAIICHUS SHEPTUH,
OpoJXeHHus, aBTOTPOGHOTO U TeTepoTpOoPHOTO THIIOB
nuTaHus, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
rameToreHesa, ASMOpUOTEHE3a, MOCTAMOPUOHATIBLHOTO
pa3BUTHSA, PA3MHOXKEHUS, HHAWBHIYaIbHOTO DPa3BUTHS
opranu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS  TI'€HOB,
rereposuca;  JeMCTBUH  MCKYCCTBEHHOIOo  0TOOpa,
CTaOWIM3UPYIOUIETO, ABWXKYIIETO H  Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa; aIIJIONaTPHUYECKOTO u
CUMMATPUYECKOTO BUJI000pa30BaHUS; BITUSTHUS




JOBYOKYIIMX CHJI SBOJIONUU HA TEHO(MOH] TMOMYJISAINH,
MPUCTIOCOOICHHOCTH OpPraHU3MOB K cpeie OOUTaHWS,
4Yepe/OBaHUS HAMPABICHWA 3BOJIOIUH; KPyroBOpOTa
BEIIECTB M MMOTOKA SHEPTUU B IKOCHCTEMAX;

- mpUOOpPEeCTH ONBIT MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, HCIOJB3YEMbIX B OHOJIOTHH:
HAOJIOJICHNSI M OINMCAHUS JKUBBIX CHUCTEM, TPOIECCOB U
SIBIICHUH; OpPraHu3allid W TPOBEICHHS OHOJOTHIECKOTO
OKCIICPUMEHTA,  BBIIBIIKEHHS  TUIOTE3,  BBISIBISTH
3aBUCUMOCTH  MEXIYy HCCIEAYEeMBIMH BEITHYMHAMH,
OOBSCHATH TOJIYYCHHBIC PE3yIbTaThl U (POPMYITUPOBATH
BBIBOJIBI C UCTIOJIL30BAaHUEM HAYIHBIX TIOHITHHA, TCOPUH 1
3aKOHOB;

- chopMHpOBaTh YMEHHUS BBIICISATH CYIICCTBCHHBIC
NpHU3HAKA BHUPYCOB, KJICTOK NPOKAPHOT H DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BUIOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIICCTB M MPEBPAICHUS DHEPTHH B KIIETKE,
doToCHHTE3a, IUIACTHYECKOTO W JHEPreTHYECKOTO
oOMeHa, XEMOCHHTE3A, MHTO3a, Meio3a,
OTUIOI0TBOPEHHUS, pa3BHUTHUSA u Pa3MHOKEHUS,
WHMBUIYAJIbHOTO Pa3BUTHSA OpraHu3Ma (OHTOreHE3a),
O0OprOBI 32 CYIIECTBOBAHME, ECTECTBEHHOTO OTOOpa,
BHI000pa30BaHUs, MPUCIOCOOJCHHOCTH OpPraHU3MOB K
cpele OOMTaHMsI, BIMSAHHS KOMIIOHEHTOB 3SKOCHCTEM,
AHTPOIIOTEHHBIX H3MEHEHHH B JKOCHCTEMax CBOCH
MECTHOCTH, KpyroBOpOTa BEIIECTB M IpeBpalleHUe
SHEprum B buocdepe;

- chopMHpoBaTh YMEHHUS MPHUMEHSTH TOJydeHHBIC
3HaHUS JUISI OOBSICHEHHS OMOJIOTHYECKHX MPOIECCOB H
SIBJICHWM, ISl TPUHATHS TMPAKTHUECKUX PEUICHUH B




NOBCEJJHEBHON  JKM3HM €  IeNpl0  oOecreyeHus
0€30I1aCHOCTH ~ CBOETO  3JI0pOBbS U 310pOBbs
OKpYKAIOIIMUX JIOJACH, COOIIoNeHHs 340poBOro obpasa
JKA3HU, HOPM TIPaMOTHOTO IOBEICHHS B OKpYXKarollen
OPUPOJHOM  cpeae;  NOHUMaHME  HEOOXOIUMOCTHU
UCII0JIb30BaHUsl JOCTH)KEHUM COBPEMEHHOHN OMOJIOTHH U

OMOTEXHOJIOT Ui JUIS PaLMOHAIIBHOTO
IIPUPOIOTIOIB30BAHMS; yMEHUue HCIIOJIb30BaTh
COOTBETCTBYIOLINE apryMEHTHI, OHMOJIOTMYECKYIO

TEPMHUHOJIOTHIO W CHMBOJIMKY JUJISI JIOKa3aTeJIbCTBA
pPOJICTBA OPraHW3MOB Pa3HBIX CHCTEMATHYCCKUX TPYIIIT,
B3aNMOCBA3U OpFaHI/ISMOB n Cpe}II)I 06I/ITaHI/I$[; CANHCTBA
YEJIOBEYECKUX pPac; HEOOXOAMMOCTH 3I0POBOTO obOpasa
JKU3HH, COXPaHEHHUs Pa3HOOOpa3Hsi BUIOB M IKOCHCTEM,
KaK  YCJIOBHS COCYIIIECTBOBAHHUS TIPUPO TG u
YEeJ0BEYECTBA;

- chopMUPOBaTh YMEHHUS pelIaTh OMOJIOTHYCCKUE 3a0a4H,
COCTaBIIATh TCHOTUITUYECKHE CXEMBl CKPCIIMBAHHS IS
pa3HbIX THUIIOB HACJICOBAHHS MPH3HAKOB Yy OPraHU3MOB,
COCTaBJIATh CXEMBI IIEPEHOCA BEIICCTB M OSHEPrUU B
9KOCUCTEeMaX (LIeTH MUTAHMsI, MTUIICBbIC CETH), BBISBIIATH
HMPUYMHHO-CJICJICTBEHHBIC CBSI3U MEX]Y HCCIIETyEeMbIMU
OHMOJIOTHYECKHMMH 00BbEKTaMH, IPOLIECCAMU U SIBICHHUSIMU;
JIeTIaTh BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHMHU TIOJTYYCHHBIX

PE3YyJIbTATOB;
- Cq)OpMHpOBaTB YMCHHA  KPUTHUYCCKH  OLCHHUBATH
I/IHq)OpMaI_II/IIO OMOJIOTHYECKOTO COCpKaHus,

BKJIFOYAIONIYIO TICEBJIOHAYUYHBIE 3HAHUS W3 Pa3IMYHBIX
HCTOYHUKOB (CpeAcTBa MaccoBOi MH(pOPMAINH, HAyYHO-
MOMNYJISIPHbIE MaTepHUabl); UHTEPIPETUPOBATh ITUUECKUE
ACTMEeKThl COBPEMEHHBIX UCCIIEJIOBaHW B OHOJOTHH,
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MCIUIINHC, 61/IOTGXHOHOFI/II/I; paccMaTpruBaThb r100abHBIC

9KOJOTHYCCKUC HpO6JI€MBI COBPECMCHHOCTH,

dbopMUpOBATh MO OTHONICHHIO K HHM COOCTBEHHYIO

NO3ULMIO, YMEHHME OLICHUBaTb JSTHUYECKHUE AaCIEKThI
COBPEMEHHBIX HCCIIEJOBAHUN B 00JIACTH OMOTEXHOJIOTUU
u TeHETUYECKUX TEXHOJIOT Uil (KIIOHUpOBaHUE,
UCKYCCTBEHHOE OILJIOIOTBOPEHHUE, HaIpaBJIEHHOE
U3MEHEHHEe TEeHOMa U  CO3/laHH€  TPAHCT€HHBIX
OpraHu3MOB);

- copmMupoBaTh yMEHHS CO3/1aBaTb COOCTBEHHbBIE
NUCbMEHHBbIE M  YCTHBIE COOOIIEHHS] Ha OCHOBE
OuosIornuecKon uH(popMauu u3 HECKOJBKHIX
WCTOYHUKOB, TPAMOTHO WCIIOJb30BaTh TMOHATUHHBINA
amnmapar OMoJIoTHH;

- YyMeTh BBIIBUTaTh THUIIOTE3bl, TPOBEPATH HUX

IKCIIEPUMEHTAIBLHBIMH CPEICTBAMHU, (OPMYITHPYS IIC]b
WCCIICIOBAHUS, aHAJIM3UPOBATh MOJIYYCHHBIC PE3yJIbTaThl
U JIeJaTh BBIBOJIBI,

- MpPUHUMATh YYacTHE B HAyYHO-HCCIICIOBATEIBCKON
pabore 1O  OWOJOTHH, MeULMHE,
MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIICCTB W
NyOJIMYHO TPEJICTABIIATh MMOJYYCHHBIC Pe3y/bTaThl Ha
YUCHHUYECKUX KOHPEPEHIIUSIX PAa3HOTO YPOBHS;

9KOJIOTHH u

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC
CpeJlcTBa IMOKCKA,
aHalm3a u
HMHTEPIPETAINH
uHpOpMaInH, U
nH(pOpPMAaMOHHBIE
TEXHOJIOTHH JIJIs

B o0nact leHHOCTH HayYHOT'O IO3HAHUS:

- c(hopMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKu U OOIIECTBEHHOMN
MIPAKTUKH, OCHOBAHHOTO Ha Jasnore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHMUE S3BIKOBOM M YMTATEJIBCKOW KYJIbTYPBI
KaK CpEJCTBa B3aMMOJEHCTBHUS MEXIY JIIOJbMU WU TO3HAHUS

- C(i)OpMI/IpOBaTB YMCHHA  KPUTHUYCCKH  OLCHHUBATH

nHpopmMaIuio OMOJIOTUYECKOTO
BKJTIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUS W3 Pa3IHYHBIX
HCTOYHUKOB (CpeAcTBa MaccoBOil MH(OpMAIMH, HAYIHO-
MOMYJISIPHBIE MaTepHalibl); HHTEPIPETUPOBATh AITUUECKUE
ACTMeKThl COBPEMEHHBIX HCCIEIOBaHUNH B OHOJOTHH,

MCIUINHC, 6I/IOT6XHOHOFI/II/I;

COACPIKAaHMA,

- UHTCPHIPCTUPOBATHL ITUYCCKUC ACIICKTBI COBPCMCHHBIX
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BBIIIOJIHCHUSA 3aJa4

MUpA;

HCCIIeI0OBaHUI B OMOJIOTHUH, MEAMIMHE, OMOTEXHOJIOTHH;

npodeccroHanbHOI - OCO3HaHME ILIEHHOCTU HAy4YHOH JESATENIbHOCTH, TOTOBHOCTb | pacCMAaTPHBATh TJIOOAJIbHBIC SKOJOTMYECKUE IMPOOIIEMBI
JEATEIbHOCTH OCYIIECTBIIAT MPOEKTHYIO u UCCIIEI0OBATEIbCKYIO | COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIIEHUIO K HUM
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIC, CO6CTB€HHYIO MNO3MIHIKI0, YMCHHUEC OLCHUBATH I3TUYCCKUC
OBnajgeHue yHMBEPCAIBHBIMH Y4YeOHBIMU II03HABATEIbHBIMU | aCTIEKThl COBPEMEHHBIX HCCIEIOBAaHMA B  00JacTH
I[ef/'ICTBI/ISIMI/IZ OHMOTEXHOJIOTHU u T'€HECTUYCCKUX TEXHOJIOTHH
B) paboTta ¢ nHpopMarmeii: (KIIOHMpPOBAaHUE,  HMCKYCCTBEHHOE  OIUIOJJOTBOPEHME,
- BJIaJICTb HAaBbIKaMU IIOJTYYCHHA I/IHq)OpMaHI/II/I 13 UCTOYHUKOB | HAIIPABJIICHHOC HU3MCHCHUC I'€HOMa u CO3J1aHUC
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBIIATH IMOUCK, | TPaHCI'CHHBIX OpFaHI/I3MOB);
aHallM3, CHUCTEMATU3alUI0 M UHTEpIpeTanuio HHGopManuu | - chopMHUpOBaTh yMEHHsS CO3[aBaTb COOCTBEHHBIC
pa3IUYHBIX BUIOB U (POPM TIpe/ICTaBIICHHUS; MMCbMEHHBIE W  YCTHBIE COOOIIEHHWS Ha OCHOBE
- co3JaBaTh TEKCTHl B pa3lW4YHBIX (opmaTax € yd4eTOM | OMOJOTHYECKOM uHpopmanuu u3 HECKOJIBKUX
Ha3HaueHus MHpOpMalMM W LEJIeBOM ayIuTOpUH, BBIOMpAs | HICTOYHUKOB, TPAaMOTHO HCIOJB30BaTh TOHSITHWHBIA
ONITUMAITEHYIO (POPMY TIPEICTABICHUS U BH3yalIN3allNH; ammapar OHOJIOTHA
- OLCHMWBATh JOCTOBCPHOCTD, JICTUTHUMHOCTDH I/IH(l)OpMaIII/II/I, €e
COOTBETCTBHUE MTPABOBBIM U MOPAIBHO-3THYECKIM HOpPMaM;
- UCTIOJIb30BATh cpencraa MH()OPMAIMOHHBIX "
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B pPEIIEHHH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M  OpraHM3allMOHHBIX  337ad  C
co0OmoieHreM TpeboBaHUi SPrOHOMHKH, TEXHHUKH
0€30MacHOCTH, TUTUEHBI, PECYypCcOCOEpPEeKEHUS, MPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH O€301IaCHOCTH;
- BJIaJICTh HABBIKAMU PACHO3HABAHMS U 3aLIUTHl HHPOPMAIHH,
MH(POPMAIIMOHHOW 0€30TTaCHOCTH JIMYHOCTH
OK 04. D¢p¢exTuBHO | - TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH U | - c(OpMHUpOBaTH YMEHHs CO3/aBaTh COOCTBEHHBIE
B3aUMOJICHCTBOBATh U | CAMOOIIPECIICHUIO; NUCBMEHHBIE W YCTHBIE COOONICHHMS Ha OCHOBE
paboTtath B | -OBJIaJIeHUE HaBBIKAMU yueOHO-UCCIIeI0BATENbCKOH, | OHoI0rnyecKon uHpOpMaLUU u3 HECKOJIBKUX
KOJUJIEKTHBE U | IPOEKTHOM U COIMANIbHON AEATENbHOCTH; UCTOYHUKOB, T'PAMOTHO MHCIIOJb30BaTh MOHATHIHBIN
KOMaH/1e OBjiageHne  yHHBEPCATbHBIMM  KOMMYHHKATHBHBIMH | anmapaT OMOJIOTUH;
AefiCTBUSIMU: - yMeTb BBIABUIaTb TUIOTE3bl, MPOBEPATH MX

0) coBMecTHasA AesITeJIbHOCTD.

HKCIIEPUMEHTAIbHBIMH CPEJCTBAMHU, (HOPMYIHUPYS LENb
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- TIOHMMaTh M HCIOJB30BaTh IMPEHMYIIECTBA KOMaHIHOW W
WHAUBHUYAIbHOH paboThI;
- MPUHUMATD Lenu
U KOOPAWHHPOBATH

COBMECTHO JIeSITeIIbHOCTH,

OpraHU30BbIBATh JEUCTBUAA 10 €€
JOCTH>KEHHIO: COCTABIIATH IUIAH JEHCTBHN, paCIpenesaTh POJIH
C YYEeTOM MHEHUH YYaCTHUKOB OOCYXJAaThb pPE3yJbTaThl

COBMECTHOM paboThI;

-  KOOPJMHHUPOBATH U BBINOJHATH pPabOTy B  YCIOBHSIX
peanbHOoro, BUPTYaJIbHOTO u KOMOWHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYHICCTBJIATH IMO3UTHBHOC CTPATEIHYCCKOC IIOBCIACHUC B

pa3IMYHBIX  CUTYyalUsX,  TPOSBIATH  TBOPYECTBO |
BOOOpakeHHE, OBITh HHUITHATUBHBIM

OBaanenue YHHMBepPCAJIbHbIMH peryJssiTUBHBIMH
NeCTBUAMMU:

I') NPUHSATHE ce0sl M IPYTUX JK/Iei:

- TIPUHUMATh MOTHUBBI M apryMEHTBI JPYIUX JIOACH MpHU
aHaJIN3€ PE3yJIbTATOB JIEATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYrUX JIOACH Ha OLINOKY;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3HULIHUU JPYroro

YCJI0BCKa.

UCCJIEIOBAHMS, aHAJIM3UPOBATh MOJIYYEHHBIE PE3YJbTAThI
U I€TaTh BBIBOJbL;

- [pUHUMATh Y4acTUE B HAyYHO-HUCCIEI0BATEIbCKON
pabore 1O OHOJOTHM, DKOJOTMM W  MEAMIIMHE,
IpOBOAMMON Ha 0a3e LIKOJIbHBIX HAay4yHBIX OOLIECTB U
nyOJIMYHO MPEACTaBIATh IOJIYYEHHBIE pE3yJIbTaThl Ha

YUCHHUYECKUX KOHPEPEHIUAX PA3HOTO YPOBHS

OK 07.
ConeiicTBOBAaTh
COXpaHEHUIO
OKPY’KaIoIel Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHU 00
H3MEHEHUHN KIUMaTa,
TIPUHIIUIIBI
OepeXIMBOTO
MIPOU3BO/JICTBA,

B o0JyacTH 3K0JI0r14eCKOro BOCIIMTAHMSA:

- c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpPbI, TOHUMAaHUE
BIIUSIHUS COLIMAJIBHO -9KOHOMHYECKHUX MPOIECCOB HA COCTOSIHHE
MPUPOJTHON M COIMAIBHOM Cpepl, OCO3HAHHE TIJIOOAIBHOTO
XapaKTepa SKOJOTHIECKUX MPOOIIeM;

- IUTAHUPOBAHUE U OCYIIECTBJICHHUE ACHCTBUN B OKpYKaroulen
Cpele Ha OCHOBE 3HaHUs LeJied YCTOWYMBOIO pPAa3BUTHUSA
YeJIOBEYECTBA;
HEMpUsATHE

AKTUBHOE JIENCTBUH,

OKpYKarollen cpelie;

IMPUHOCAIINX BpEa

- BJIaICTh CHCTEMOM 3HAaHMII 00 OCHOBHBIX MCTOJax
HAaY4YHOI'0 ITI03HAaHUs, HCIIOJIb3YyEMbIX B OMOJIOTUMYECKUX

UCCIICIOBAHMSIX  JKUBBIX  OOBEKTOB M  JKOCHUCTEM
(ormMcanWe, W3MEpeHHe, IMPOBEACHUE HAOIIOACHUN);
croco0amMu  BBISIBIICHHSI M OLEHKHA aHTPOIOTEHHBIX

M3MEHEHUN B IPUPOJIE;

- YMeTh BBISIBIATH OTJIMYUTENbHbIE MPHU3HAKU >KUBBIX
CUCTEM, B TOM 4HcIe TpuOOB, PacTeHUM, >KUBOTHBIX U
YyenoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K cpesie 0OuTaHus,
a0MOTHYECKNX U OMOTUYECKIX KOMIIOHEHTOB YKOCHCTEM,
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3P PEeKTUBHO
JICUCTBOBATH B
YpE3BbIYANHBIX
CUTYaLUIX

- YMCHHC IIPOTrHO3UPOBATH H€6HaFOHpHHTHBIe OKOJIOTHYCCKUC
MOCICACTBUA NPCANPUHUMACMBIX I[GflCTBPIfI, npeaoTBpalaTb

HX;

- paclIMpeHUEe OmbITa  JEATEIIBHOCTH  3KOJOTMYECKOU
HANpaBJIECHHOCTH;

- OBJAJICHUE  HaBBIKAMH  Y4€OHO-HCCIEAO0BATENIbCKOM,

IIPOEKTHOM U COLIMAIIBHOM JESATEIBHOCTH.

B3aMMOCBSI3ei OpTraHNu3MOB B cooOmiecTBax,
AQHTPOIIOIEHHBIX M3MEHEHHMM B JKOCUCTEMax CBOEHU
MECTHOCTH;

- YMCTb BBIACIATH CYIICCTBCHHBIC IMPpU3HAKA
OMOJIOTHYECKHX MPOIIECCOB: obmeHa BEIIIECTB

(merabosin3M), MHGOPMALUU U TMPEBPALIEHUS SHEPrHUH,
Opo’xeHUs, aBTOTPO(HOTO W TEeTePOTPOPHOTO THIIOB
nuTaHus, GOTOCHHTE3a U XEeMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHe3a, HMOpUOTEeHE3a, MOCTIMOPHUOHAIBHOTO
pa3BUTHS, Pa3MHOXKCHUS, WHIAUBHIYALHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJICHCTBUS  I'€HOB,
oTbopa,
CTAaOMIM3UPYIONIETO, JBWXKYIIETO H  Pa3phIBAIOIMIETO
oTOOpAa;

BH1I000pa30BaHMS;

reTepo3nca; NeUCcTBUHU HMCKYCCTBEHHOTO

€CTECTBEHHOTO AIITOMIATPUIECKOTO "
CUMIIAaTPUUICCKOTO BIIMSAHUA
JBWDKYIIUX CHJI SBOJIIOIMU HAa TEHOQOH MOTMYJISIUH;
MPUCTIOCOOJICHHOCTH OPraHW3MOB K cpeae OoOuTaHus,
YepeIoBaHMs HAlPaBIICHUH BOJIIONNHU; KPYrOBOPOTa

BCIICCTB U IIOTOKA SHEPIrUr B SKOCUCTEMAX.

[IK 2.1. BeInoJyiHATH
OCHOBHYIO
00paboTKy 1
MIPEINOCEBHYIO
MOATOTOBKY MOYBBI
C 33JJaHHBIMU
arpoTeXHUYECKUMU
TpeOOBaAHUSAMH.

[1IK 2.2. BHocuth
yoopeHus ¢
3aJJaHHBIMH
arpoTeXHUYECKUMU
TpeOOBaHUSMHU.

-0CO3HaHHUE 00YYAIOIUMHUCS POCCUUCKON TPaXKIaHCKON
HACHTUYHOCTH;

-TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATEIIbHOCTH 1
CaMOOIIPEICTICHHUIO;

-HaJIM4Yhe MOTHBAIUH K 00YYEHHUIO U TUYHOCTHOMY Pa3BUTHIO;
-1EJICHANPABJICHHOE PA3BUTHE BHYTPEHHEW MO3UIIMH JIUYHOCTH
Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIECHHOCTEH HapOJI0B
Poccuiickoit Peneparun, ICTOPUUECKUX U HAITMOHAIBHO-
KYJIbTYPHBIX Tpaauluii, GOPMUPOBAHUE CUCTEMBI 3HAUHMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, aHTUKOPPYIIIMOHHOTO
MHPOBO33PEHHUS], IPABOCO3HAHUS, SKOJIOTUUECKOU KYIbTYPHI,
CIIOCOOHOCTH CTaBHUTh I[EJIM U CTPOUTH KU3HEHHBIE TIJIaHbL;
-OCBOEHHBIE O0yJAIOIIMMHUCS MEKITPEIMETHBIC TIOHSITHS U
yYHHUBEpCaIbHbIC YUeOHbIE IEHCTBUS (PETyISITUBHBIE,

-c(hopMHUPOBAHHOCTH 3HAHUH O MECTE M POJIH OHOJIOTHH B
CHCTEME HAyYHOTO 3HAHUS; PYHKIIHOHAIBHOM
I'PaMOTHOCTH YEJIOBEKA JIUIsl PEIICHUSI )KU3HEHHBIX
npo0biem;

-c(hopMHUPOBAHHOCTH YMEHUS PACKPBIBATH COJICPIKAHUEC
OCHOBOIIOJIATAIOIIMX OUOJIOTHYECKUX TEPMUHOB U
TIOHSATHUI: )KU3HB, KIIETKA, TKaHb, OPr'aH, OPraHu3M, BH/I,
MOMYJISIINS, SKOCUCTeMa, OMolieHo03, Ouocdepa;
MeTabo13M (0OMEH BEIIECTB U MPEBPAIlEHUE YHEPTUN),
romeocTas (camoperynsius), buocunres Oenka,
CTPYKTypHasi OpraHU3aIs JKUBBIX CUCTEM,
JMCKPETHOCTh, CAMOPETYJISIIHS, CAMOBOCIIPOU3BEICHHE
(penpoayKIiins), HACJIeCTBEHHOCTh, H3MEHYUBOCTD,
HHEPr03aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS

14



IIK 2.3. BeImoyiHATh
MEXaHU3UPOBAHHbBIC
paboTHI 1O TOCERY,
MOCAJIKEe U YXO1y 3a
CEIIbCKOXO03HCTBCH
HBIMH KYJIbTYPaMH.

T1K 2.6. Bemomasats
MEITUOPATUBHBIC
paboTHI.

IIK 2.7. BEIITOJITHATE
MEXaHH3UPOBAHHBIC
paboThI TIO
pasrpyske u pasjaade
KOPMOB JKUBOTHBIM,
yOOpKe HaBo3a U
OTXOJIOB
YKUBOTHOBOJICTBA.

[103HABAaTEIbHbIE, KOMMYHUKATUBHBIE);

-CIIOCOOHOCTh WX UCTOJIH30BAHUS B IO3HABATEIFHON H
COLIMAJIBHON ITPAKTUKE, TOTOBHOCTb K CAMOCTOSITEIbHOMY
IJIAHUPOBAHUIO U OCYLIECTBJICHUIO YU€OHO 1€ TEIbHOCTH,
OpraHu3anuy yueOHOro COTPYIHUYECTBA C M1€JarOrM4eCKUMHU
pabOTHUKAMHU U CBEPCTHUKAMM, K YYACTHIO B IOCTPOCHUU
MHIUBUAYaJIbHON 00pa30BaTeIbHON TPAaeKTOPUH;
-OBJIaJICHUE HaBbIKaMU y4eOHO-UCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMAIIBHOM JIEATEIIbHOCTH;

OopraHu3alus;
-cOpMUPOBAHHOCTH YMEHUS PACKPBIBATH COJIEPIKaHUE
OCHOBOTIOJIATAIOIIUX OMOJIOTHYECKUX TEOPUN U TUIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MYTAllAOHHOM,
HBOJIIOLMOHHOM, MPOUCXOKIACHUS JKU3HU U YETIOBEKA;
-c()OpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
OCHOBOITOJIAraoue OMOJIOTUICCKUE 3aKOHBI U
3akoHomepHoctu (I'. Mengens, T. Moprana, H.I.
Baswuiiona, 3. I'ekkens, . Mromnepa, K. bapa), rpanuniib
WX MPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

-IIpUOOPETEHHE OTBITA TPUMEHEHNS OCHOBHBIX METOIOB
HAy4HOTO MMO3HAHMS, UCTIOJIB3YEMbIX B OUOJIOTHU:
HaOJIIOICHHS M OTIMCAHUS )KMUBBIX CUCTEM, ITPOLIECCOB U
SIBJICHUI; OpraHU3aIliy U MPOBEICHUS OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIJIBI)KCHUSI TUTIOTE3, BBISBIICHUS
3aBUCUMOCTH MEXIY UCCIIETYEMbIMU BETUIMHAMH,
0OBSICHEHUS TIOJTyYEHHBIX PE3yIbTaTOB U
dbopMyIHpoBaHUs BBIBOJIOB C UCTIOJb30BaHUEM HAYYHBIX
MOHATHUH, TEOPUI U 3aKOHOB;

-c(hOpMHUPOBAHHOCTh YMEHHSI BBIACIATH CYIIIECTBEHHBIE
MPU3HAKU BUPYCOB, KJIIETOK MTPOKAPUOT U FYKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOTEOIIEHO30B U PIKOCUCTEM; OCOOCHHOCTH ITPOIIECCOB
oOMeHa BEIIECTB M MPEBPAIEHUs SHEPTHH B KIIETKE,
($hOoTOCHHTE3a, TUTACTHYECKOTO U SHEPTE€THUECKOTO
oOMeHa, XeMOCHHTE3a, MHTO3a, Meli03a,
OIJIOZIOTBOPEHMSI, PA3BUTHS U PA3MHOKEHUS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHEe3a),
00pBOBI 32 CYIIECTBOBaHKE, ECTECTBEHHOTO 0TOOPA,
BHJ1I000pa30BaHMsl, MPUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOuTaHus, BIUSIHUS KOMIOHEHTOB YKOCHUCTEM,
AHTPONOTE€HHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH
MECTHOCTH, KPYrOBOPOTa BELIECTB U MIPEBPAILIEHHE
SHEprum B buocdepe;

-cOpMUPOBAHHOCTH YMEHUSI IPUMEHSTH OTy4YeHHbBIC
3HAHUS JIsI 00BCHEHUSI OMOJIOTUUECKUX MPOILIECCOB U
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ABJICHUH, JUIS IPUHATHS IPAKTUYECKUX PELICHUN B
IIOBCEIHEBHOM JKU3HMU C LIEJIbI0 00€CIIEUEHMUS]
0€30MacCHOCTH CBOETO 3J0POBbS U 310POBbsI
OKpYKAIOIIKX JIFOAEH, COONII0IeHNs 3I0POBOTO 00pa3a
YKU3HU, HOPM T'PaMOTHOTO MOBEJCHUS B OKpYXKarolei
IIPUPOJIHON cpeie; MOHUMaHUe HE0OX0IMMOCTH
UCII0JIb30BaHUS JOCTHXKEHUI COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOT U JUIsl pAllMOHATIBHOTO
MPUPO/IONIOJIBE30BAHUS;

-c()OpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJIOTHIECKUE
3a/1a4M, COCTABJIATh TEHOTUITMYECKHUE CXEMBbI
CKpEILUBaHMSI JUIsl pa3HbIX TUIIOB HACJIEI0BAaHUS
IIPU3HAKOB Y OPraHU3MOB, COCTaBIISITh CXEMBI [TEPEHOCA
BEIIECTB M SHEPTUH B IKOcHCcTeMax (LN MUTaHus,
MUIIEBBIE CETH);

-c)OpPMUPOBAHHOCTh YMEHUN KPUTUUECKH OLIEHUBATh
nH(popMaIrio OUOIOTHIECKOTO CONEePKAHUS,
BKJIIOYAIOLIYIO [ICEBJIOHAYYHBIE 3HAHUS U3 Pa3IMYHbIX
HMCTOYHHUKOB (Cpe/ICTBa MacCOBOM MH(OpMaIUu, HAyIHO-
HOMYJISIPHBIE MaTEePHAJIbl); HHTEPIPETUPOBATh ITUYECKHE
aCIIeKThl COBPEMEHHBIX UCCIIEI0BAaHUM B OMOJIOTHH,
MeuIuHe, OMOTEXHOIOTMU; pPaCCMAaTPUBATh INI00AJIbHBIE
9KO0JIOTHYECKHE IIPOOIEMbl COBPEMEHHOCTH,
(GopMHUPOBATH IO OTHOLIEHHUIO K HUM COOCTBEHHYIO
HO3ULIHNIO;

-c(hopMHUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE
IUCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE
6uonornyeckoit HH(GOPMaIUK U3 HECKOJIbKUX
UCTOYHUKOB, IPAMOTHO UCII0JIb30BaTh NOHATUHHBIHI
anmnapar O0MOJIOTHH.
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2. CTpyKTypa M cojep:kaHHe 0011e00pa30BaTEIbHOI AUCIUNINHBI

2.1. O6beM QUCHUNJIMHBI ¥ BU/bI Y4eOHOIl padoThl

. Oo6bem B
Bua yueOHo# padoThI
yacax
O06bem 00pa3oBaTe/IbHOM NPOrPAMMBI TUCIHHUILINHBI 144
OcHoOBHOE coepxaHue 120
B T. 4.:
TEOpEeTHYECKOe 00yUeHUe 116
MPAKTUYECKUE 3aHATUS 28
IIpodeccuoHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE 24
B T. 4U.:
TEOpEeTHYECKOe 00yUeHUe 8
NPaKTUYECKUE 3aHATUSA 16
IIpome:xxyTouHas arrecTanus B popme 5
aud epeHIMPOBAHHOIO 3a4eTa
UTOTO 144
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2.2. TemaTu4yeckui NJIaH U COlePKAHUE TUCUMILTHHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U IPOo(ecCHOHAIbHO-OPHMEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesioB U TeM JadopaTopHble U MPAaKTHYeCKUe 3aHATHUS, IPUKJIATHON MOAYJIb (IPH HAJTUYMH) YacoB | KOMIIeTeHU MU
1 2 3 4
Pa3nen 1. Kierka — cTpyKTypHO-QYHKIIMOHAIBbHAS €ANHULA 5KMBOT0 36
Tema 1.1. Conep:xxanue yueOHOro MaTepuaJia 2
BuoJorus kak Teopernueckoe odyuenue: 2
Hayka buonorus xak Hayka. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu: OMOXUMHUsL, Onopu3uka, OMOHUKA, 2
reHoreorpadus u ap. Poib u MmecTo 6Hosoruu B popMHUpOBaHUM COBPEMEHHON HAYYHON KapTUHBI MUpA. OK 02
3HaueHune Ouosnornyeckux 3HaHui. Victopus 6uonoruu. 3HaueHne HUTOJIOTUN JJIs Pa3BUTUS OMOJIOTHUU U
MO3HAHUS MPUPOAbI. METOAbI IIUTOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadusi, 3eKTpodopes, METO MEUEHbIX
aToMOB, muddepeHnranIbHOe EeHTPU(YTUPOBAHNE, KYJIBTYpa KIETOK
Tema 1.2. O6mas | Coneprkanue yueOHOro Mmarepuaja 2
xapakrepucTuka | Teopernueckoe o0yueHue: 2
KU3HU PaznooOpaszue 6uocucrem. Opranuzamusi OMOJIOTUYECKUX CUCTEM. Y POBHH OpPraHU3allid OHOCUCTEM: 2
MOJIEKYJISPHO-T€HETHYECKUM, OPraHOMAHO-KIETOYHBIN, OPraHU3MEHHbIN, MOMYJISIIIUOHHO-BUI0BOM, OK 02
9KOCHUCTEMHBIN (OMOTreoneHOTHIeCK i ), Onocdepusiii. Hayku, nzydaromniue 6nosorndeckre 00beKThl Ha
Pa3HBIX YPOBHSAX OpraHu3anuu kxu3Hu. O0Ias xapakTepucTUKa KU3HH, CBOICTBA KUBbIX cucTeM. [Iporeccsl,
MIPOUCXOJAIINE B OHOCHCTEMaX
Tema 1.3. Conep:xaHue y4eOHOI0 MaTepuaia 8
Buonoruyecku TeopeTrnueckoe ooyuenue: 6
BajKHbIC XuMHYecKuil cocTaB KIeTKu. Heopranuueckue BeniecTBa KIETKH, UX OMOJIOTUYECKas POJib. 2
XUMHIECKHE Opranunyeckue BelecTBa kieTku. buonornueckue nonumepsl. benku. Ctpykrypa u GpyHKIuu 6e1KoBoi OK 01
COCIMHEHUS MOJIEKYNbl. DEpMEHTBI, IPUHLUI UX ACUCTBHS. OK 02
VYraeBojbl. bruonornyeckue GyHKIUU YTIEBOJIOB. 2 OK 04
JIunuapl. O6muit mian crpoenusd. I'napodunbHo-TuaApoPoOHbIe cBoiicTBa. Kitaccudukanus munuiaos.
buonornyeckue pynkiun aunuaos. AT®. Crpoenue monekyiasl AT®. buonornyeckue pynkiun AT 2
BuTtamuHbI 1 OMOIOTHYECKH aKTUBHBIE 100aBKHU, UX 3HaYEHUE B )KU3HU OpraHu3ma yenoseka. [ umo- u 2
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ABUTAMMWHO3BI UX ITOCICACTBUSI. HpGI[CTaBJIeHI/Ie YCTHBIX COO6H.[€HI/II71 C HpGSGHTaHHeﬁ, OATOTOBJICHHBIX I10
NEPCYHIO UCTOYHHUKOB, PCKOMCHAOBAHHBIX ITPCIIOAaBATCIICM

Tema 1.4.
CrpykTypHO-
(pyskumnonanbHas
opraHu3zanms
KJIETOK

Conepxxanue yueOHOro MaTepuaJia

TeopeTuquRoe oﬁyqelme:

SN

Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHOBHBIE NIOJIO’KEHUSI COBPEMEHHOU KJIETOYHOU
Teopuu. THUIIBI KIIETOK: 3yKapHOTHUYECKas U pokapuoTHueckas. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
9yKapuoT (pacTUTENbHOM, )KUBOTHOU, rpuOHOI). CTpoeHnEe NpoKapuOTUUECKON KIeTKU. OCOOEHHOCTH
CTpOEHUS reTepoTpoHOM U aBTOTPOPHON MPOKAPUOTHUECKUX KiI1eTOK. CTpoeHUE M1a3MaTUYECKOM
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MEMOpaHy: MaCCUBHBIN U aKTUBHBIN. DH/IOLMTO3:
MUHOIIUTO3, (harouTo3. DKk3011MT03. O00I0UKa MK KiIeToOUHas cTeHKa. CTpyKTypa v PYHKIIUU KIETOUYHON
CTEHKH pacTeHHi, rpuboB

Huromnasma. [{luto3oms. [lutockener. OqHOMEMOpaHHBIE OPTAaHOU Bl KIIETKHU: YHAOIIIIa3MaTHIECKas CETh
(BIIC), anmapart I'oabmKH, TU30COMBI, TEPOKCHUCOMBI, BAKYOJIM PACTUTEIHHBIX KJIeTOK. CTpOCHHE
(GbyHKIMKM 0JTHOMEMOpaHHbBIX OpraHouI0B KieTku. Kiertounsit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOW/IbI KIETKU: MUTOXOHJPUH, MIJIACTUIBL: XJIOPOILJIACThI, XpPOMOILIACTHI,
JIENKOIUIACTHI, X CTpOeHUE U PyHKIUU. SAepHBbIi annapat KJIeTKH, CTPOCHHE U PYHKIUH.
HemeMmOpanHbie opraHou/ bl KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBINA HEeHTp. OpraHou sl
JBUKEHUS: PECHUYKH U KTyTUKHU. CTpoeHue U GyHKIIMM HEMEMOpPaHHBIX OPTaHOMI0B KIETKU

IIpakTHYecKue 3aHATHS:

[IpakTudeckas padota «CTpoeHHE KICTKHU (PaCTCHHSI, )KUBOTHBIC, TPUOBI) M KJIIETOYHBIC BKIIFOUCHUS
(Kpaxmai1, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOIIIACTHI) Y BBISIBIICHUE PA3IUYHA MEXKTy H3yIaeMbIMU
o0OBEKTaAMID)

OK 01
OK 02
OK 04

Tema 1.5.
CTpykKTypHO-
(GpyHKIHOHATBbHBI
e pakTopsl
HACJIe[ICTBEHHOCT
u

Conepxanue yueOHOro MaTepuaJia

Teopernueckoe ooyuenmue:

N

CtpoeHune XxpoMoCcOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTUYHBIE © HETOMOJIOTHYHBIE XPOMOCOMBI,
rarIouAHbIN 1 quruionanbIi Habop. HyknenHossie kuciotel. JJHK u PHK. Ctpoenune HykiIeMHOBBIX
kucnotT. Hykneotunpsl. Kommnemenrapusie a3otrcteie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa JHK —
IBOMHas cimpaib. Mectonaxoxaenue u ouonoruueckue pynxnuu JHK. JTHK-skcneptuza. Bunst PHK.
O®yukuuu PHK B kiietke

IIpakTHYecKue 3aHATHSA:

Pemenune 3aga4d Ha ONpCACIICHNUEC TOCIICAOBATCIBHOCTH HYKJIICOTUIOB

OK 01
OK 02
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Tema 1.6. Coaepikanue yyeOHOro MmarepuaJia 4
IMpoueccsl Teoperudeckoe o0yueHnue: 2
MaTPUYHOI'O Marpuussii cunres JJHK — perumkanus. [punnune! permmkanuu JJTHK. Mexanusm perkannu JJTHK. 2
CHHTE32a Penapauus JITHK (nopemnnexatuBHas, noctpernsekaTuBHas). Peakuuu matpuuHoro cuntesa. [Ipunnun
KOMIUIEMEHTAPHOCTH B peakuusax matpudHoro cunresa. JJHK u rensl. ' eneTnueckuil ko, €ero CBOMCTBA. OK 01
Tpanckpunuus — matpuunslii cunte3 PHK. Tpancusiius u e€ sransl. ¥YcnoBus 6uocunTe3a 6enka. OK 02
Crpoenue T-PHK u kogupoBanue aMmuHokucaot. Poibs pubocom B OnocunTese Oenka
IIpakTnuyeckune 3aHATHA: 2
Pemenue 3aia4 Ha onpeeneHue MociIe 0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIE OeJKa. 2
Pemenue 3a1a4 Ha onpezeneHne NOCIeI0BaTeIbHOCTY aMUHOKHUCIIOT B MOJIEKYJIE Oelika B ciiyyae
M3MEHEHHs MTOCIIeI0BAaTENbHOCTH HyKIeoTa0B JJHK
Tema 1.7. Conep:xaHue yueOHOro MaTepuasa 4
Hexserounbie Teopernueckoe odyueHnue: 4
¢hopMbI KM3HH Bupycel — HekeTouHble (OpMBI )KU3HU U 00MraTHbIe mapa3uThl. CTPOCHHE IPOCTHIX U CIOKHBIX BUPYCOB, 2
perpoBupycos, 6aktepuodaros. XKuzaennsiii ukia JJHK-coxepxamux Bupycos, PHK-coaepxkamnux
BHUpYCOB, 6akTepuodaros. BUY, renaTut yenoneka. OK 02
bakrepun. O6mas xapakrepuctuka. [Tonstue mramMmm. Bupycel u 6akTepuu: CX0ICTBA U PA3IUIHS OK 04
Bupycusie u 6akrepuanbHbie 3a00eBanus. OOIIUe MPUHIUITBHI UCTIOJIb30BaHUS JICKAPCTBEHHBIX BEIIIECTB. 2
Oco0eHHOCTH TPUMEHEHUS aHTHOUOTHUKOB.
[IpencraBienue yCTHBIX COOOIICHUI € MPE3eHTAlUEH, TOATOTOBICHHBIX 0 MEPEUYHIO HCTOUYHUKOB,
PEKOMEHI0BAHHBIX MPENOAABATEIIEM
Tema 1.8. Coaep:kaHue y4eOHOro MaTepuasia 4 OK 02
OOmen BemecTB 1 | Teopernueckoe o0yueHue: 4
NnpeBpalieHue AcCUMWIALINS U JTUCCUMUIISIUS — IBE CTOPOHBI MeTabonu3Ma. Tumnbl oOMeHa BeliecTB: aBTOTPOGHbBIN U 2
JHEPIMH B KJETKe | reTepoTpodHbIi, a3pOOHBINA U aHAIPOOHBINA. DHEpreTHUecKoe odecrneueHne kieTku: npespamenue ATO B
0oOMeHHBIX mporeccax. DepMEeHTATUBHBIN XapaKTep peakifii KIeTOUHOTO MEeTaboIn3Ma
[TepBu4HBIN CHHTE3 OpraHMYECKUX BelIecTB B KieTke. [Inactuueckuii oomMeH. DoTocuHTe3. XeMOCHHTES. 2
AHa3poOHBII 3HEepreTuYecknii 0OMeH. AHa3poOHbIe OpraHu3Mel. bpoxkeHue, aBTOTpO(HBIN U
reTepoTpoHbIN THI MUTaHUs. AHaPOOHBIE MUKPOOPTraHU3Mbl KaK 00bEKThI OMOTEXHOJIOTHUH. DTambl
SHepreTudeckoro ooMena. I'mukonus. buonornyeckoe okuciaeHne, Wi KJIETOYHOE JbIXaHUE
Tema 1.9. Coaepskanue y4yeOHOro MmarepuaJia 2 OK 02
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Ku3HeHHbIN Teopernueckoe o0yuenue: 2 OK 04
IMKJI KJIeTKH. Knerounslii nukdi, ero nepuos! u perymsauus. [lepuosr uatepdassl ux ocodennoctu. Auddepenunanms 2
Murto3. Meiio3 KJIETKU ¥ apecT KJIETOYHOTOo IMKiIa. Jlenenue kietku — Muto3. CTaguu MUTO3a U IIPOUCXOSIINE ITPOLECCHI.
Kapuoxunes u nuurokunes. buosornueckoe 3HaueHue MuUTO3a. Melo3 — peJyKIINOHHOE JEJIEHUE KIETKHU.
Cranuu Meiio3a. Melio3 — 0CHOBa MOJIOBOro pa3MHokeHus. [loBeneHne XxpoMocom B MeHo3e.
Kpoccunrosep. buonorndecknii cmbici Meiio3a. DPQexTsl Merio3a. Meio3 B )KU3HEHHOM IHKIIE
OpraHu3MOB
KoutpoabsHnas padora no pasageny «Kiaerkay 2
Pa3nen 2. CtpoeHue u GyHKIMH OPraHu3Ma 44
Tema 2.1. Coaepikanue y4yeOHOro MaTepuasa 6
Crpoenne IIpogeccuonaiLHO-OpHEHTHPOBAHHOE CO/IeP:KaHMe TEOPeTHYECKOro 00y4eHus: 4
OpraHusMa OnHokneTounble oprann3mMbl. KosioHHanbHbIe Oprann3Mbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3auMocBs3b
yacTeld MHOTOKJIETOYHOTO opranu3ma. @yHkius. Opranbl ¥ CUCTEMBI OpraHOB. ANIIIapaThl OPraHoOB. 2 OK 02
I'oMeocTas opranusma u ero noJJaepkaHue B MPOLECCe KUIHEACATEIbHOCTH. OK 04
@yHKIIMOHAJIbHAS CUCTEMA OpraHoB. TkaHU pacTeHni. TKaHM )KUBOTHBIX U 4yesoBeKa. OpraHbl pacTeHUM. 2 IK 2.1
OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX U Y€JIOBEKa. 3HAUEHUE OTIOPbI, IBUKEHUS, TUTaHUS, AbIXaHUS, I1IK 2.2
TpaHCIIOPTAa BEUIECTB, BbIACIEHUS, 3alIUThl. 3HAUEHUE MPOSIBICHUS Pa3ApaKUMOCTH U PETYIIALUN IIK 2.3
IpakTHYeCKHE 3aHITHSA: 4 IIK 2.6
Teopus kinoHanbHO-cenekTuBHOrO0 nMMyHuteta I1. Opnuxa, .M. MeunukoBa. UndekunonHbie 2 1K 2.7
3a00JIeBaHUS U ITHJIEMUSL.
Baxkueiiue snuieMud B HICTOPUU YelloBedecTBa. BakuuHanus kak npoduaakTuka HHGEKINOHHBIX 2
3a00JIeBaHUIA.
Tema 2.2. Cojaep:xkaHue y4yeOHOro MaTepuaJia 2 OK 02
Dopmbl IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COCPKAHUE TEOPETHYECKOT0 00yUYeHUs1 2 K 2.1
Pa3MHOKeHUsl @DopMBbI pa3MHOKEHUSI OPraHu3MOoB. becrnoioe 1 mojoBoe pa3MHOXKeHHE. Buibl 0€CoI0ro pa3MHOKEHUS: 1K 2.2
OpraHu3MoB MPOCTOE JICJIEHNE HABOE, TOYKOBAHHUE, PAa3MHOKEHUE CIIOPaMH, BETE€TATUBHOE Pa3MHOXKEHHE, 9 1K 2.3
¢bparmenTanys, kaoHupoBanue. IlonoBoe pasMHOXKEHHE. 11K 2.6
[K 2.7
Tema 2.3. Coaepskanue y4yeOHOro MmarepuaJia 4 OK 02
OnTorenes Teopernueckoe o0yuenue: 4 OK 04
KUBOTHBIX H I'amerorenes y )xnBoTHbIX. CiepmaToreHes u ooreHes. CTpoeHue NojoBbIX KiIeToK. ONIoI0TBOPEHHUE U 2
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YyeJioBeKa SMOpPHOHAIBHOE Pa3BUTHE KUBOTHBIX. [lapTenorenes. OmoOpuorenes (Ha mpumepe laHieTnuka). Craauu
smOpHorenesa
Poct u pazButue xxuBotHbIX. [TocTamOpronaneHeiii nepuo. [psimoe u Henpsimoe passutue. Pa3surue ¢ 2
MeTamMop(}o30M y 6ecri03BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. CTauH MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a yenoBeka. buongornyeckoe ctapeHne u CMEpTh.
I'eponTonorus
Tema 2.4. Conepxxanue yueOHOro MaTepuaJa 2
OnTorene3 Teopernueckoe odyuenue: 2 OK 02
pacTeHui I'amerodut u ciopodput. PasmHoxkeHne u pa3BuTHE BoAgopocieil. PasMHOkeHNe U pa3BUTHE CIOPOBBIX 2 OK 04
pactenuii. Pa3MHOKeHHE 1 pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [leprnoasl oHTOreHe3a pacTeHui
Tema 2.5. Conep:xxanue yueOHOro MaTepuaJia 2
OcHoBHbIE Teopernueckoe odyueHnue: 2
NOHSITHS I'eneTnka Kak Hayka O HacJI€ACTBEHHOCTH U U3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE T€HETUYECKUE TIOHATHUS OK 02
reHEeTUKH n cuMBOJIbL. ['eH. I'enoTun. denotun. AmiensHble reHbl. AJIbTepHATHBHBIC TPU3HAKU. JOMUHAHTHBIN U
penieccuBHbIN mpu3Haku. ['omo3urora u rereposurora. Yucras munus. ['ubpuapl. OCHOBHBIE METOIbI
TEHETUKU: THOPUI0JIOTUYECKUH, INTOJIOITMUYECKHE, MOJIEKYISIPHO-T€HETUYECKUE
Tema 2.6. Conep:xaHue yueOHOro MaTepuaJa 4
3akonomepHocTH | TeopeTnmueckoe o0yueHue: 2 OK 02
HaCJIe[IOBAaHUS 3akoHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens: MoHnorubpuaHoe ckpemuBanue. [IpaBuio 2 OK 04
JOMUHHUPOBaHUA. 3aKOH €AMHO00pa3us MepBOro NOKOJIEHU. 3aKOH PACLIENJICHUS IPU3HAKOB. K 2.1
[uTtonoruueckre OCHOBbI MOHOTHOPHUTHOTO CKpELIMBaHMs. | uIoTe3a YyuCTOThl raMeT. AHaIU3UpYIOLee K 2: 5
ckpeuBanue. JurnopuaHoe ckpemuyBaHie. 3aKOH HE3aBUCUMOI'0 Hacjel0BaHUs IPU3HAKOB. MK 2.3
[TonurnbpuaHoe Haclie0BaHUE U €ro 3aKOHOMEPHOCTH K 2.6
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJCP/KAHNE NPAKTHYECKOI0 3aHATHA: 2 K 2.7
Pemenue 3ana4 Ha onpeneneHue BEPOSITHOCTH BO3HUKHOBEHHS HACIEACTBEHHBIX IPU3HAKOB IIPU MOHO-, U~ 2
, HOJTMTUOPUIHOM M aHAJIM3UPYIOIIEM CKPEUIMBAHUHU, COCTABJICHUE T€HOTUITMUECKUX CXEM CKpEIUBaHUS
Tema 2.7. Coaepskanue y4yeOHOro MmarepuaJia 4 OK 01
B3aumopeiicteue | Teoperndeckoe odyueHue: 2 OK 02
TeHOB I'enoTun kak nenocTHas cucteMa. MHOKeCTBEHHOE JeicTBHE IeHOoB. 1lnelioTponusa. MHOXeCTBEHHBIN 2

ajyienu3M. B3auMmoeiicTBue alienbHBIX T€HOB. KOI[OMI/IHI/IpOBaHI/Ie. BiauMmopeiicTBrue HeaieIbHBIX T€HOB.
KOMHJ’ICMCHT&pHOCTB. Onucras. HOHI/IMepI/IH
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HpO(l)eCCI/IOHa.TILHO-OpI/IeHTHPOBaHHOC CoaepKaHuE NMNIPAKTHYECCKOT0 3aHATHSA:

Pemenue 3aia4 Ha onpezeneHne BEPOSITHOCTH BO3SHUKHOBEHUS HACJIEICTBEHHBIX IIPU3HAKOB IIPU 2
Pa3IMYHbIX TUIIAX B3aUMOJICHCTBUS '€HOB, COCTABIEHUE M'EHOTUIINYECKUX CXEM CKPEILMBAHUS
Tema 2.8. Conepxxanue yueOHOro MaTepuaJa 4 01
CuemnienHnoe Teopernueckoe odyuenue: 2 8? 02
HacJ/Iel0BaHue 3axonsl T. Moprana. CuenieHHoe Hacae10BaHue FeHOB, HapyllIeHUE CLeTIEHUsl. XpOMOCOMHasl Teopus 2 K 2.1
NPU3HAKOB HaCJIEICTBEHHOCTHU. | 'eHeTH4YeCcKoe KapTUpOBaHUE XpoMocoM. Vcronb3oBaHre KPOCCUHIOBEpA /IS K 2.2
COCTAaBJICHUSI TEHETUYECKUX KapT XpPOMOCOM K 2.3
IIpogeccuonaibLHO-OpHEHTHPOBAHHOE CO/lepsKaHMe TPAKTHYECKOr0 3aHATHSA: 2 K 2.6
Pemenue 3aia4 Ha onpezeneHne BEpPOSITHOCTH BO3SHUKHOBEHHS HACJIEICTBEHHBIX IIPU3HAKOB MPU 2 K 2.7
CLIETUIEHHOM HacJeI0BaHUM, COCTABIIEHNE T€HOTUITNYECKUX CXEM CKpEIIMBaHUs
Tema 2.9. Conep:xaHue yueOHOro MaTepuaJa 4
I'enernka mosa Teopernueckoe odyueHnue: 2
XPpOMOCOMHBIN MEXAaHU3M OIIPENEIEHUS M0J1a. AyTOCOMBI M MOJIOBBIE XPOMOCOMBIL. ['OMOrameTHsIi 1 2
reTeporaMeTHBIN NoJj. ['eHeTnyeckas CTpyKTypa MoJ0BBIX XpoMocoM. HacnegoBanue npusHakos, OK 01
CLEIUIEHHBIX C II0JIOM OK 02
IIpakTHYecKkue 3aHATHSA: 2
Pemienue 3a1a4 Ha onpeiesIeHNE BEPOSITHOCTU BOSHUKHOBEHMSI HACIEICTBEHHBIX IIPU3HAKOB, CLIEIUIEHHBIX C
I10JIOM, COCTABJICHHE T€HOTUITMYECKUX CXEM CKPELIMBaHUS
Tema 2.10. Conep:xaHue y4eOHOI0 MaTepuaa 4
I'enernka Teoperuyeckoe o0yueHue: 2
yeJ0BeKa KapuoTtun yenoseka. MeTobl H3ydyeHUs] TEHETUKH YEJIOBEKA: F€HEaTOInYeCKU, OJIM3HELOBBIH, 2
LUTOI€HETUYECKUH, OMOXUMUYECKUH, TONMYIIALIMOHHO-cTaTucTUYeckuil. HacnencTBeHHble 3a001eBaHus
yesoBeka. |'eHHble 1 XpOMOCOMHBIE 00JIe3HHU uenoBeKa. bosie3Hu ¢ Haciae CTBEeHHOM OK 01
IPEIPACIOI0KEHHOCThIO. 3HaUEHHE MEAULIMHCKON TEeHETHKH B IIPEAOTBPAILCHUH U JICYEHUU TeHETUYECKUX OK 02
3a00JIeBaHMI YeloBeKa
IIpakTnyeckne 3aHATHA: 2
Pemenue 3ana4 Ha onpeneneHne BEPOSTHOCTH BO3HUKHOBEHMSI HACIIEICTBEHHBIX IPU3HAKOB, UCIIOJB3YsI 2
METO/Ibl TEHETUKH YEJI0BEKA, COCTABIIEHNE FEHOTUIIMYECKHUX CXEM CKpeluBaHus. lIpeacraBienne ycTHBIX
COOOLIEHNH C Mpe3eHTauel 0 HACIeACTBEHHBIX 3a00JIeBaHUAX YEIOBEKa
Tema 2.11. Coaepikanue y4yeOHOIo MaTepuasa 4 OK 01

23




3akonomepHoctu | Teoperuueckoe o0yuenue: 4 OK 02
N3MEHYUBOCTH B3aumopelicTBie reHOTHIIA M cpelibl Tpu (opMUpoBaHUU (eHOTHIA. FI3MEHYHBOCTD TPU3HAKOB. 2 OK 04
KauecTBeHHbBIE U KOJIMYECTBEHHBIE TPU3HAKU. BU/bl 13MEHUMBOCTHU: HACJIEACTBEHHAS U HEHACIIEACTBEHHAS.
3aKOH TOMOJIOTUYECKUX PsIIOB B HaclieacTBeHHOM n3meHunBoctu (H.W. BaBuios).
ModukanroHHas, WM GEeHOTHITNYECKass N3MEHUYUBOCTh. PoJIb cpepl B MO IM(UKAITHOHHON 2
n3meHunBocTH. Hopma peaknuu npusHaka. BaprannoHHbI psl 1 BapuallMOHHAs KpuBasi. XapaKTepUCTHKa
MOIM(UKATIOHHONH N3MEHUYUBOCTH
HacnencrBenHnas, win reHOTUNMYECKasi H3MEHUNBOCTh. KoMOMHATUBHASI N3MEHUNBOCTb.
MyTannoHHas U3MEHYUBOCTh. BHUIBI MyTaluii: FT€HHBIE, XPOMOCOMHbBIE, TeHOMHBIE. [[prurHbI
BO3HMKHOBEHHUS MyTaIuil
Tema 2.12. Conep:xxanue yueOHOro MaTepuaJia 2
Cenexnus Teopernueckoe odyueHnue: 2
OpPraHu3MoB Cenexnus kak Hayka. MeToIbl CeleKIIMOHHOM paboThl. ['eTeposuc u ero npuunHbl. MickyccTBeHHBIN 0TOOD: OK 01
MAacCCOBBIY U UHIAMBUYaTbHBIN. DTarbl KOMOMHAIMOHHON ceneknuu. CopT, Topoaa, MTaMM 5 OK 02
ANropuTMBI pelIeHre 3aau Ha OIpe/iesIeHne BO3MOKHOTO BOSHUKHOBEHHMSI HACJIEICTBEHHBIX MPU3HAKOB I10
CEJIEKLIUHU, COCTABIEHUE T€HOTUITUYECKUX CXEM CKPELIUBAHMS
KontpoabHas padora no pasaeny «CtpoeHne u GyHKIIUA OPraHU3Ma» 2
Paznen 3. Teopusi 3BoIIONNH 16
Tema 3.1. Conep:xaHue yueOHOro MaTepuaJia 2
HUcrtopus Teoperuyeckoe o0yueHnue: 2
IBOJIIONMOHHOrO | [IepBbie sBoOLIMOHHBIE KOHIIeNIMH. ['panyanuctuyeckas sBostonnonHas konuenuus JK.b. Jlamapka. 2
YYEeHUs JBuxymue cuibl 3Boitonuu. Kpeannonusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3HaueHue Juist OK 02
(hopMHUpOBaHHUS UJIEU IBOJIOLUU OK 04
[IpennocelIku BOZHUKHOBEHUS IapBUHI3Ma. DBOJIIOLIMS BUJIOB B IpHpoae. bopbOa 3a cyiecTBOBaHUE.
EctectBennslit oT00p. JuBeprenius npu3HakoB 1 BUg000pa3oBanrne. OCHOBHBIE MMOJIOKEHUS
cuHTeTnueckoi reopuu 3Boitonuu (CTI). Poib 5BONMIOIMOHHOM Teopuu B OPMUPOBAHUU HAYUHOM
KapTHUHBI MUpa
Tema 3.2. Coaepskanue y4yeOHOro MmarepuaJia 2
MuxkposBosonust | Teoperuueckoe o0yueHnue: 2 OK 02
Muxkpo3BOIIOLMSA U MaKpO3BOJIIOLMS KaK 3TaIlbl 9BOJIIOLMOHHOTO Mpoliecca. | 'eHeTnueckre OCHOBBI 2

OBOJIIOIMH. MYTEU_II/II/I n KOM6I/IHaLII/II/I KakK BHGMGHTapHLIﬁ 3BOJIIOLIMOHHBIN Marcpual. HOHYJ'IHI_II/ISI Kak
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3JIEMEHTapHAas! €AMHULIA YBOJIFOLUU.
JBmkyiiue cuitbl ((hakTopsl) SBOJIOLUH. MyTallMOHHBIHN Mpo1iecc 1 KOMOWHATHBHAS U3MEHUHUBOCTb.
Murpanus. M30as1ust nomyasuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OMOIOTHYECKast
(penpotyKTHBHAs).

EcrectBenHbIi 0TOOp — Hampasisitonui GpakTop 3Borouu. boprda 3a cyriecTBoBaHNEe KaK MEXaHU3M
JIEWCTBUS €CTECTBEHHOTO 0TOOpa B oMy susiX. Bunx u ero kpurepun (npusHaku). BumooOpazoBanue kak
pe3ynbTaT MUKPOIBOJIFOLUU

Tema 3.3. Conep:xxanue yueOHOro MaTepuaJia 2
Maxpossoaonust | TeopeTudyeckoe odyueHue: 2
Maxpoasostonusi. @opMbl 1 OCHOBHBIE HanpasiieHus: MmakpoasBosonu (A.H. Cesepuos). [Tytu 2 OK 02
TOCTIKEHUS] OMOJIOTHYECKOTO TIporpecca: apoMopho3, HauoaaanTaims, oommas aereaepanus. MeTo b1
M3Y4YEHUST MaKPOIBOJIONNH. 3aKOH 3apoabieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akon (3.
I'exkensb, @. Mromep). O0mme 3akoHOMEPHOCTH (TIpaBUIIa) SBOJIONNN
Tema 3.4. Conep:xaHue yueOHOro MaTepuaJa 4
Bosnnknosenue u | Teopernueckoe o0yueHnue: 4
pa3sBUTHE )KM3HH | ['UMOTE3bl U TEOPHH BOSHUKHOBEHUS KM3HU Ha 3eMJie: KpeallnOHU3M, CAMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 2
Ha 3emure 3apo’KJeHNEe, CTAlMOHAPHOE COCTOSIHUE, ITaHCIIEPMHUSI, OHOTI0A3. OK 02
Hauano oprannueckoii 3Bosroruu. [losiBieHre MEPBHIX KIETOK. DBOJIIOIHS META00IM3Ma. DBOJIOIIHS OK 04
nepBbIX KIeToK. [IpokapuoTs! u sykapuoTsl. [IpoucxosxieHue MHOTOKJIETOUHBIX OPraHU3MOB. 2
Bo3HHKHOBEHHE OCHOBHBIX IIAPCTB IYKAPHOT.
OcHOBHBIE YePThI IBOJIOIUHU PACTUTEIBHOTO MHUpa. OCHOBHBIE YEPTHI IBOJIIOLIMU KUBOTHOTO MHUpa
Tema 3.5. Conep:xaHue yueOHOro MaTepuaJa 4
IIpoucxoxaenue Teoperuveckoe o0yueHue: 4
yeJioBeKa — AHTpoTosIoTHs — HayKa 0 yenoBeke. CucTeMaTHuuecKoe MoyiokeHrne yenoneka. CXoACTBO YeNOBEKa C 2
aHTpoMoreHe3 KUBOTHBIMU. OTIUYMSI YEIOBEKA OT KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC CBA3aHHBIX C HUM
MpU3HAKOB. Pa3BuUTHE TOJI0BHOTO MO3ra U BTOPOW CUTHAIBHOM cucTeMbl. COOTHOIIIEHUE OHOJIOTHYECKUX U OK 02
COLIMANBHBIX (JAKTOPOB B aHTPOIIOT'CHE3E OK 04

OcHoBHBIC CTaJuH aHTPOIIOT'CHE3Aa. I[pI/IOHI/ITCKI/I — IPEAKN YCJIOBCKA U Ile.]'IOBeKOO6})213HI>IX 00€3bsH.

HpOTO&HTpOH — NPEAMICCTBCHHUK YCIIOBCKA. AanHTPOH - HpeBHeﬁMHﬁ YCIOBCK. HaﬂeoaHTpon - I[peBHI/Iﬁ

yenoBeK. HeoaHTpoI — uenoBek COBPEMEHHOTO TUIA. DBOJIIOLUS COBPEMEHHOIO YEJIOBEKa.
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BPOIEONIHAs (€Bpa3uiickas), HErpo-aBCTPATIOUIHAS
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(’xBaTopuanbHasi), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHcKasi). Bpemst 1 MecTo BOSHUKHOBEHUS
4eslioBeYeCcKuX pac. EAMHCTBO uenoBeueckux pac

Bpewmst u myTH paccenenus yenaoBeka no mianere. Ipucnoco01eHHOCTh YenoBeka K pa3sHbIM YCIOBHIM 2
cpenbl. Bimsinue reorpadudeckoii cpensl Ha MOP(OIIOTHIO M (PU3HOJIOTHIO YeTOBeKa
3amuTa JIeHT BpeMEHH U MEHTAJIBHBIX KapT B (hopMaTe yCTHOTO COOOLICHHS, TIOATOTOBICHHBIX MO MEPEYHIO
MCTOYHHUKOB, PEKOMEHIOBaHHBIX MTPETIOIaBaTeIeM
KountpoabHnas padora no pasaeny «Teopust 3BOIIOLIII 2
Paznen 4. dxonorus 38
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJia 4
JKOJIOTHYECKHE Teopernueckoe odyuenue: 2
daxTopbI U Cpensl 0OMTaHHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3yIIIHAs, TIOYBEHHAs, BHYTPHOPTaHu3MeHHast. Ou3nuko- 2 OK 01
cpelbl KU3HU XMUMHUYECKHE OCOOEHHOCTHU Cpell OOUTaHHs OPraHU3MOB. OK 07
[TpucriocobneHnst OpraHu3MOB K JKU3HU B pa3HBIX cpenax. [[oHATHE 9KOIOTHIECKOTo (haKTopa. 2
Knaccudukanus skomorundeckux paxropos. [Ipasuno muanmyma FO. JInbuxa. 3akoH TonepanTHoCTH B.
[endopna
Tema 4.2. Conep:xaHue yueOHOro MaTepuaJa 8
Honynsinus, Teoperuyeckoe o0yueHnue: 8
coodurecTBa, DKoJIoTHYecKasi XapaKTepUCTHKA BUAA U MOMYJSIUN. DKOJIOTHUECKas HUIIA BUIa. DKOJIOTUYECKUE 2
IKOCUCTEMBI XapaKTEePUCTUKH TMOIMYISIUH.
Coob6mmecTBa 1 9kocucteMbl. buorienos u ero ctpykrypa (B.H. CykaueB). CBsizu MeXly OpraHu3MaMu B 2
ouoneHo3e. CTpyKTypHbIe KOMIIOHEHTBI 3KOCUCTEMBI: ITPOIYLIEHThI, KOHCYMEHTHI, peaAyleHThl. KpyroBopot OK 01
BEIIECTB U MOTOK 3HEPTUU B sKocucTeMe. Tpoduueckue ypoBHHU. OK 02
AHTPOIIOTEHHBIE IKOCUCTEMBI. ATPO3KOCHCTEMBI. OTINYUS arpOIKOCUCTEM OT OMOTEO1IEHO30B. 2 OK 07
YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCHCTEM
Tpoduueckue nenu u cetu. OCHOBHBIE MTOKA3aTEIHN SKOCUCTEMBbI. buoMacca v mpoiyKiusi. DKOJIOTHUECKUE 2
MMpaMUIbI yucel, OnoMaccel U dHeprun. [IpaBuino nupaMuibl SHEPTHH.
PelieHne npakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 3a/IAHHUH 110 IEPEHOCY BEIIECTBA U JHEPTHU B IKOCHCTEMAX C
cocraBiieHre TPOUUESCKUX Lerel U MUpaMul OMOMACCHI M SHEPTHU
Tema 4.3. Coaepskanue y4yeOHOro MmarepuaJia 4 OK 01
Buocdepa - Teopernueckoe o0yuenue: 4 OK 02
rj100anbHas buocdepa — xxuBas o6onouka 3eman. Pazsurue npencrasiaenuit o 6uocdepe B Tpynax B.U. Bepuazackoro. 2 OK 07
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IKOJIOTHYecKas Ob6nactu 6uocdeps u e€ coctas. JKupoe BemecTBo 6uocdeps! U ero GyHKIUU

cHCTeMa 3aKOHOMEPHOCTH cyiiecTBOBaHus orochepsl. OcoOeHHOCTH OUoChephl Kak rI00aIbHON 3KOCHCTEMBI.
JluHamudeckoe paBHOBecHe B Onocdepe. PurmMmudnocts siBienuit B ouocdepe.
KpyroBopoTs! BeniecTB 1 OMOr€OXUMUYECKHE IIUKIIBL. [ 100a1bHbIe 9KOJIOrHUeCcKue IpodIeMbl 2
COBPCMCHHOCTH U ITIYTU UX PCIICHUSA

Tema 4.4. ConepxxaHue yueOHOro MaTepuaJia 8

Binsinue Teopernyeckoe o0yueHnue: 6

AHTPONOreHHbIX | AHTPOTIOrCHHBIC BO3JCHCTBIS HA ouocdepy. 3arps3HEHUS KaK Bl aHTPOIIOTEHHOTO BO3JICHCTBHUS 2 OK 01

(akTopos Ha (xumuueckoe, uzuueckoe, b6uonocuueckoe, OMxoovl NPOU3LOOCMEa u nompeodiietust). AHTPONIOTCHHbIC OK 02

onocepy BO3/IeiicTBUs Ha aTMOochepy. BosneiicTBus Ha runpocdepy (3aepszHenus u ux ucmounuku, UCmoujeHus OK 04
600). Bo3zeticTBust Ha utochepy (Oecpadayus nouswl, 6030elicmaue Ha 20phbie NOPood, Heopa). 2 OK 07
AHTpOTNIOTeHHbBIE BO3/ICHCTBUS Ha OMOTHYECKHE co00IIecTBa (1eca u pacmumenvhvie cO0bujecmeda, 2 K 2.1
HCUBOMHBLL MUD) IIK 2.2
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHUE IPAKTHYECKOT0 3aHATHS 2 K23
Pemrenne nmpakTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX 33J[aHUH 110 COXPAHEHHUIO IIPUPOTHBIX PECYPCOB CBOETO K 2.6
perroHa MPOKUBAHUS K 2.7

Tema 4.5. CoaeprxaHue y4eOHOro MaTepuaJa 10

Biausinue Teopernueckoe o0yueHue: 4

COLMATbHO- 310pOBbE U ero cocTaBisronue. GakTopbl, MOJOKUTEIHHO M OTPUIIATEIBHO BIUSIONIAE HA OPraHu3M 2

S — yeoBeKka. BpeaHbie MpUBBIYKY: MTOCIEACTBUS U npodunakTuka. [IpobGiema TeXHOTCHHBIX BO3ICHCTBUN Ha
3II0POBBE YENIOBEKA (TEKTPOMATHUTHBIC TIOJIsI, OBITOBAsI XUMUSI, N30BITOUHBIC IIYMBI, PaIUAIIHS U T.11.).

(baxTopos na Apantanus opraHu3Ma 4eoBeka K pakTopaM OKpYKaroIIeH cpebl. 3alluTHbIC MEXaHU3Mbl OpraHH3Ma

310poBLE yesoBeKa. 370poBbe U pabOTOCIIOCOOHOCT. OK 02

"ej10BeKa [punHnuns! hopMUpoBaHUs 310pOBbecOEperaroiero nopeaeHus. @u3nueckas aAKTHBHOCTD U 3JI0POBbE. 2 OK 04
['pymmet 3m0poBbst. OCHOBBI 3aKanMBaHusl. BHOXUMHYECKUE acTICKThl palliOHAIBHOTO TuTanus. [IpaBuia OK 07
0€30I1aCHOTO MCII0JIb30BAHUS OBITOBBIX MPHUOOPOB U TEXHUYECKUX YCTPOICTB MK 2.1
OmnpeesnieHue CYTOYHOTO PallMOHA MU TAHUS 2 K 2.2
Co31aHne MHIUBHTYATBHOM MaMSATKH 110 OPraHU3allu PallHOHAIbHON (PH3UYECKOM aKTHBHOCTH 2 MK 2.3
IIpodeccuonaibLHO-OPHEHTHPOBAHHOE COJIeP:KAHNE MPAKTHYECKOT0 3aHATHS 2 K 2.6
Brnusinue abuotndeckux ¢pakTopoB Ha denoBeka (IIyMm, TeMieparypa, pusndeckas Harpy3ka u T.1), U3y4eHHE MK 2.7

MCXaHU3MOB aJanTaluu OpraHu3Ma 4YCJIOBCKa K HUM U 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB U

(I)OpMy.]'II/IpOBaHI/Ie BBIBOJOB (HI/ICLMGHHO) C UCIIOJIbB30BAHUECM HAYIHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB
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KonTpoJsbHas pabora no paszaeny «9K0JOTHUD

IIpodeccuonaibHO-OPHEHTHPOBAHHOE COIePKaAHUE (COePKAHNE PUKJIATHOT0 MOTYJIs)

Pazpnen 5. buoJiorusi B :KM3HH 8
Tema 5.1. CojaepikaHue y4eOHOro MarepuaJia 4 OK 01
Buorexnojoruu B | IIpodeccnoHaibHO-OpHEHTHPOBAHHOE CO/IEPKAHUE TEOPETHYECKOT0 00y4eHHsI 2 OK 02
JKI3HA KAKIOTO buotexnosnorus kak Hayka ¥ Mpou3BoIcTBO. OCHOBHBIE HAMPABIICHUS] COBPEMEHHON OMOTEXHOJIOTHH. MeToabl 2 OK 04
onorexHoorur. OObEKTHl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHICCKIX U TCHETUICCKUX IKCIICPHUMEHTOB. MK 2.1
[IpaBwia nowcka u aHaIM3a OMOIKOIOTUIECKON MHPOPMAITUHN U3 PA3TUYHBIX HICTOYHUKOB (HaydHas U y4eOHO- K 2.2
Hay4dHasl JINTepaTypa, CpeJICTBa MaccoBor nHpopmaruu, cetb uTEpHET 1 Apyrue) '
IIpodeccuonaIbHO-OPUEHTHPOBAHHOE COJEP:KAHUE MPAKTUYECKOT0 3aHITHUS: 2 IK 23
Hayunble qoctikenus B 001aCTH T€HETUYECKUX TEXHOJIOTUH, KJIETOUHON HHKEHEPUHU, TTUIIEBRIXOMOTEXHOIOTHH. IIK 2.6
I1K 2.7
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJa 2 OK 01
BuoHuKA Teoperuueckoe o0yueHnue: 2 OK 02
2 OK 04
K 2.1
BrisiBnenue ucnonbp3oBaHus OMOJIOTHYECKUX 3HAHUN YeTOBEKOM JUTSl pEIIeHHs] HHKEHEPHBIX 3a]a4 UPa3BUTHS MK 2.2
TE€XHUKH. 3HAU€HHE OMOJIOTHH JUIsl HAyYHO-TEXHUYECKOIo Iporpecca K 2.3
IIK 2.6
I1K 2.7
Tema 5.3. CoaeprxaHue y4eOHOIro MaTepHuaJia 2 OK 01
Buorexnosoruu u | IIpakTnyeckue 3aHsITHsI: 2 OK 02
pacrenus Pa3BuTHe GMOTEXHOJIOTHI C UCMOJIB30BaHUEM PACTEHHM, TPUMEHEHUE MPOAYKTOB OMOTEXHOJIOTUU B KU3HU 2 OK 04
YeJl0BeKa, MOUCK U aHAIU3 HHPOPMAIMK U3 Pa3IMYHBIX UICTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JIUTeparypa, K 2.1
cpencTBa MaccoBoi uHGopMaluu, cetb IHTepHEeT u Apyrue) K 2.2
Keiicbl Ha ananu3 nHGOpPMAIMK O PA3BUTUH OMOTEXHOJIOTHI C HCIIOIH30BAaHHEM pacTeHHi (TI0 TpyIam) '
3amuTa keiica: [IpeacraBneHue pe3ynbTaToB pelIeHHs KEHCOB (BBICTYIJICHHE C TIPE3EHTALINEH ) 2 K23
IIK 2.6
I1K 2.7
IIpome:xxyTouHas arrecranus B popme nud¢epeHunpoBaHHOIO 3a4eTa 2
Bcero: 144
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3. YCJIOBUS PEAJIMBAIINY YYEBHOM IV CHUIIJINHBI
3.1. Tpe6oBaHus K MHHHMAJLHOMY MAaTePHAIbLHO-TEXHUYECKOMY
o0ecrneyeHu10
Peanuzammst mporpaMMbl TUCHUIUIMHBI TpeOyeT HaIuuusg Y4eOHOTO
kabuHeTta «buonorusa».
O6opynoBaHue yuyeOHOro KaOUHeTa:
- TOCI0YHBIC MECTa 0 KOJIMYECTBY 00 yUarOIIUXCS;
- pabodee MECTO MPEToIaBaTes;
-KOMIUIEKT Y4eOHO-HATJISAIHBIX TOCOOMI 110 IpenMeTy «bromorusy;
-HabOp MUKPOIIPENapaToB ISl JAOOPATOPHBIX U MPAKTUIYCCKUX padoT.

TexHuveckue cpecTBa O0yUeHUS:
- KOMITBIOTED C JUIIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;
- IPOEKTOP;
- HIHTEPAaKTHUBHAS JTOCKA.

3.2. UudpopmannonHoe odecneyeHue

NudopmanmonHoe  obecrieueHue  OOy4YeHUS]  COAEPKUT  TEPEUCHb
PEKOMEHIyeMbIX Y4COHBIX W3AaHUH, VHTepHET-pecypcoB, JIOMOJHUTEIBHOM
JUTEPaTypHI.

OcHOBHbIE HCTOYHUKH

1. Aunpeesa, T. A. buonorus: Yuebnoe nmocooue / T.A. Annpeea. - M.: PUOP,
2022. - 241 c. - ISBN 978-5-369-00245-2. - Tekcrt : anexkrtponHbid. - URL:
https://znanium.com/catalog/product/927487 (mata oOpamenns: 11.03.2021). —
Pexunm goctyrma: 1mo moamnucke.

2. Tynukun .E.M. OGmias 6uoi0rusi ¢ OCHOBaMHU SKOJIOTHH M MPUPOTOOXPAHHON
NEeATEeNILHOCTH : y4eb. mocodue aisa Had. npod. odpazoBanus/ E. U. Tynukun. — 2-
e u3., crepeotun. — M.: Akagemusi, 2022. — 384 c.

)_IOHOJIHI/ITQJILHLIQ HCTOYHUKH

1.buonorusa. Duuuknonenus / I'n. pemakrop M.C.I'mnspos. - M.: Bonbmas
Poccuiickas sanumkiaonequs, 2003.

2. 3axapoB B.b., MamonToB C.I', Conna H.W1. O6mas 6uonorus. 10-11  kim. — 3-¢
uznanue.- M.: JIpoda, 2005

3.MamonToB C.I". ITocoOue a1 MKOJbHUKOB CTAPIINX KJIACCOB M MOCTYIAIOIINX B
BY3bl. - M.: JIpoda, 2004.

4. 1lerpocoBa P.A. Temsl mikosnbHOro Kypca. OOMEH BEIIECTB U IHEPTUH B KJIETKaX
opranusma. - M.: [Ipoda, 2004,

5.IlerpocoBa P.A. Tembl mkonabHOTO Kypca. OcHOBBI reHeTHKU. - M.: Jlpoda,
2004.

6.1letpocoBa P.A. Tembl LIKOABHOTO Kypca. Pa3sMHOXEeHHE Opranu3mos. - M.:
Hpoda, 2004.

7.@pockun B.H., CuBormnazoB B.U. ['oToBUMCS K €IMHOMY TOCYAapCTBECHHOMY
sk3ameny. O6mas 6uomnorus. - M.: [Ipoda, 2004.



Ilepeuens UnTepHer-pecypcos

1. www.shio.info (Bcs Ouonorus. CoBpeMeHHass OHWOJIOTHs, CTaThbH, HOBOCTH,
OnbIMoTEKA).

2. www.window.edu.ru (EauHoe okHO mocTyma K oOpa3oBaTelIbHBIM pecypcam
WNuTepnera no 6uoaorun).

3. www.5ballov.ru/test (Tect ais aOMTYpHEHTOB IO BCEMY IIKOJBHOMY KYpCY
OMOJIOTHN).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenmekoMMyHHKAIIMOHHBIE BUKTOPHUHBI 10
OMOJIOTUU — DKOJIOTUH Ha cepBepe BopoHeKCKoro yHUBEpCHUTETA).

5. www.biology.ru (buonorus B OTkpbeiTOM KoOyuiemKe. CalT COICPKUT
ANIEKTPOHHBIN yueOHUK 1o 6uonoruu, On-line Tectsr).

6. www.informika.ru (27ekTpoHHBIH Y4YeOHHK, OOJIBIIION CHHCOK HMHTCPHET-
pecypcoB).

7. www.nrc.edu.ru (buomnoruueckas kapThHa Mupa. Pas3ien KOMIBIOTEPHOTO
yuyeOHHMKa, pa3pab0TaHHOrO B MOCKOBCKOM TOCYJapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Penkwe u wucuesaromue >KABOTHbIE Poccuu — MpOEKT
Okonornyeckoro neHrpa MI'Y um. M.B.JIomoHOoCOBa).

9. www.kozlenkoa.narod.ru ([ys Tex, KTO Y4UTCSA CaM M YYHUT JPYTHX; OYHO U
IUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM TIPEIMETaMm).

10. www.schoolcity.by (buomorus B Bonpocax u OTBETax).

11. www.bril2002.narod.ru (buosorust mist mkonbHUKOB. KpaTkas, KOMIakTHasl,
HO JIOCTaTOYHO MojapoOHas nmHpopmanus mo paszaenam: «O0mas Ouororusy,
«boranukay, «300m0rusy, «UemoBek»).

12. http://www.biolog188.narod.ru/

13.  http://www.alleng.ru/edu/biol.htm

14.  www.nature.ru

15.  www.bio.msu.ru .

16.  www.nature.ok.ru/mlk_nas.htm
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JUCIUAILIMHBI

KoHTponbs M OLEHKa pe3ylbTaTOB OCBOEHHs 0O0II€00pa30BaTeIbHON

JAUCHUITIINHBI «buonorus» PaCKpbIBAIOTCA 4YC€PC3 AUCHUINIMHAPHBIC PCE3YJIbTAThI,

HarpaBJieHHbIC HAa PopMHUpOBaHUE OOIIMX U MPOPECCUOHATIBHBIX KOMIIETCHIIUN 110

pasjienaMm U TeMaM COJIepXKaHus y4eOHOro MaTepuaa.

Oo6masn/ Paznen/Tema THun oleHOYHBIX MePONPUSTHI
npogeccCHOHAIbHAA
KOMIIETEHI[US
OK 01 Tema 1,3; Tema 1,4; Tema |YCTHBII ONPOC, TECTOBBIE 3adaHU,
1,5; Tema 1,6; Tema 2,7; |KOHTpPOJBHBIE PAOOTHI, MPAKTHUYECKUE
Tema 2,8; Tema 2,9; Tema |paGoThI
2,10; Tema 2,11; Tema
2,12; Tema 4,1; Tema 4,2;
Tema 4,3; Tema 4,4; Tema
45: Tema 5,1-5,3.
OK 02 Tema 1,1-1,9; Tema 2,1- | YcTHBIH 0nIpOC, TECTOBBIC 3aJIaHUS,
2,12; Tema 3,1-3,5; Tema |KOHTPOJIBHBIC PAOOTHI, MPAKTUICCKHE
4,2-45; Tema 5,1-5,3 paboThI
OK 04 Tema 1,3; Tema 1,4; Tema |YcCTHBII OnpocC, TECTOBBIE 3adaHUs,
1,7, Tema 1,9; Tema 2,1; |KOHTpPOJBbHBIE PAOOTHI, MPAKTHUYECCKUE
Tema 2,3; Tema 2,4; Tema |paGoThI
2,6; Tema 2,11; Tema 3,1,
Tema 3,4; Tema 3,5; Tema
4.4: Tema 4,5; Tema 5,1-
53
OK 07 Tema 4,1; Tema 4,2; Tema |YCTHBII ONPOC, TECTOBBIC 3aJaHUs,
4,3; Tema 4.4; Tema 4,5.  |KOHTPOJIbHBIE PAOOTHI, TPAKTUUYECKUE
paboThI
I[IK 2.1 Tema 2.1; Tema 2.2; Tema |YCTHBIN ONpocC, TECTOBBIC 3adaHus,
IIK 2.2 2.6; Tema 2.8; Tema 4.4; |KOHTPOJBHBIC paOOTHI, TPAKTUUCCKUE
I[IK 2.3 Tema 4.5; Tema 5.1; Tema |paGoThI
IIK 2.6 5.2; Tema 5.3.
IIK 2.7

OK 01, OK 02, OK 04,
OK 07,IIK 2.1, TIK 2.2,
IIK 2.3, [IK 2.6, 1K 2.7

Bce pasnensl

JuddepeHurpoBaHHblii 3a4eT
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