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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O
INPEJIMETA

1.1. Mecro yuyeOHOro mpeaMera B CTPYKTYpe OCHOBHOIl 00pa3oBaTebLHOM
NMPOrpamMMbl
YyueOHbIit npeaMeT «buomorusy» SIBIISIETCS 00s13aTeIbHOMN JaCTbIO

001eobpazoBaTelbHOTO IUKIa 0OpazoBaTenbHOUM mporpammbl CITIO B cootBercTBHM ¢ PI'OC
CIIO 42.02.01 Pexmama.

1.2. llen ¥ mu1aHUpyeMble Pe3y/IbTAaThl 0CBOCHHA Y4eOHOI0 nmpeaMera

Heas: ¢opMupoBaHHe y CTYIEHTOB MPEACTABICHHUS O CTPYKTYPHO-()YHKIIMOHAIBHOM
OpraHu3allii KUBBIX CHUCTCM PA3HOTO paHra KaK OCHOBBI IIPUHATHUA peH_IeHI/Iﬁ B OTHOILICHUU
00BEKTOB )KMBOW IPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYAIUX.

3agaun:

1) chopmupoBaTh MOHUMAHUE CTPOCHHS, MHOTOOOpa3Hsi 1 OCOOEHHOCTEH JKMBBIX CUCTEM
pPa3HOTO YPOBHSI OpraHU3allid, 3aKOHOMEPHOCTEH MpOTEeKaHHs OMOJIOTMYECKUX IPOLIECCOB U
SABJICHUA B OKpY)KalOlIeW cpeae, ILEIOCTHOM Hay4yHOM KapTHHBI MHUpa, B3aUMOCBS3M U
B3aUMO3aBUCUMOCTU €CTCCTBCHHLIX HAYK;

2) pa3BUTb YMEHUS OIPEICIATh )KUBbIE OOBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIONEHUS 32
9KOCUCTEMAaMU JJISL BBISABIICHUA €CTECTBCHHBIX n AHTPOIIOTCHHBIX I/I3MCHCHI/II>'I,
UHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHH,

3) chopmMupoBaTh HaBBIKK MPOBEIACHUS MPOCTEUIINX OMOJOTHYECKUX IKCIIEPUMEHTATbHBIX
WCCJICIOBAaHUN C COOJIOIGHWEM TMpaBWJI OE€30MacHOrO OOpalleHus ¢ OOBEKTaMHU U
o0opymoBaHUEM;

4) pa3BUTh YMEHHS UCIOJB30BaTh WHPOPMAIIUIO OMOJOTMYECKOTO0 XapakTepa Hu3
PA3INIHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3HPOBATH IOCIEICTBUS CBOCH JCATEIBHOCTH IIO
OTHOILIEHHUIO K OKpYXaromel cpene, COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBBIBATH U COOIOAATH
Mepbl TPOPUITAKTUKY 3a00IEBaHUH.

6) chopMupoBaTh TMOHMMAHWE 3HAYUMOCTH JIOCTHKEHUW OHOJOTMYECKOW HAyKd U
TEXHOJIOTHIl B MPAaKTHUECKON NEeATENIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoOHOTEXHOIOTHH.



Iliianupyemble pe3yabTaThl 0CBOeHUS yueOHoro npeamera B cooTBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHune yueOHbIil npenmet umeet rpu popmupoBanuu OK 01, OK 02, OK 04, OK 07

Koa m
HAUMEHOBaHMeE
(popmupyembIx
KOMIIeTeHIN i

IInanupyemMble pe3yJbTaThl OCBOEHHS y4eOHOIr0 MpeaMeTa

Oo01mue

JAucuunianHapHbie

OK 01. Beibupats
CIOCOOBI pereHus
3ama4y
npodeCCHOHATBHON
ACATCIIbHOCTU
NPUMEHHUTEIBHO K
Pa3INIHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIMTAHHUS:

- TOTOBHOCTh K TPYIdy, OCO3HAHHE IEHHOCTH MAacTEepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTh K aKTHBHOW JIESATEILHOCTH TEXHOJOTHYECKOU U
COLIMAIEHOW HANpPaBICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATH,

IUIAHUPOBaTh U CaMOCTOSITENIbHO  BBIMOJHATH  TaKylo
NesITebHOCTD;
- UWHTEpeC K pa3IuyHbIM cdepaMm  MpodhecCHOHATBHON

JIeSITCIIEHOCTH,

OBnajeHne yHUBEPCAIHHBIMH YUYCOHBIMHU ITO3HABATEIHHBIMHU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CaMOCTOATENbHO (OopMyIHUpOBaTH U aAKTyaJIU3UPOBATh
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHHSI, KJIAaCCU(PUKALUU U 0000IICHHUS,

- ONpenensTh UENH JeATEIbHOCTH, 3a/laBaTh MapamMeTpbl U
KPUTEPUU UX JTOCTUKECHUS;

- BBIBIATH  3aKOHOMEPHOCTH M
paccMaTpuBaeMbIX SIBICHUSX;

MPOTUBOpEUHST B

- BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTb, OLIEHUBATh
COOTBETCTBUE  PE3YJBTATOB  LEJsAM, OLEHUBATh  PUCKHU
IIOCJIEICTBUM 1€ATEIIBHOCTH;

- pa3BUBaTb KPEAaTUBHOEC MBILUICHUE IIPU  PELICHUHU

c(hOPMHUPOBAHHOCTh 3HAHUH O MECTEe M POJH OHOJIOTHH B
CHCTEME HAy4yHOTrO 3HaHUs, (YHKIIMOHAIBHOW TPAMOTHOCTH
YeJIoBeKa ISl PEeNICHHUs )KU3HEHHBIX TPO0IeM;

c(hOPMHUPOBAHHOCTh  YMEHHS
OCHOBOTIOJIATAIONIMX OMOJOTHYECKHUX TEPMHHOB M TIOHSITHIA:

pacKpbIBaTh  COJEpKAHHE

JKW3Hb, KJIETKA, TKAaHb, OpraH, OpPraHW3M, BUJ, IOIYJISILU,

JKOCHUCTEMa, OMOIeH03, Ouocdepa; wmerabonusm (oOMeH
BEIIECTB W TMPEBpalllcHUE  DJHEpPruu),  IOMEOCTa3
(camoperynsanus), OuocuHTe3 Oenka, CTPYKTypHas

OpTaHU3aIysl KHUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCTIpOM3BeIcHUE (PENPOAYKIUs), HACIEACTBEHHOCTD,

U3MEHYHUBOCTh, 3HEPro3aBHCHUMOCTb, pOCT M DPa3BUTHE,
YPOBHEBasl OpraHU3aLUs;
C(OPMHPOBAHHOCTh ~ yYMEHHUS  PAcKpbIBaThb  COJEp)KaHHE

OCHOBOTIOJIATalOMUX OHOJIOTHYECKUX TEOPHA U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTalMOHHOW, 3BOJIIOLIMOHHOW,
MIPOUCXOXKACHUS KU3HU U YEIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBHIBATh OCHOBOIIOJIATAIOIITHE
Ouosornueckue 3aKoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.U. BaBunoBa, 3. I'ekkens, ®@. Mromiepa, K.
bapa), rpaHutbl BX TPUMEHUMOCTH K KUBBIM CHCTEMAM;
MpUOOpETEHHE OIbITa TPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO ouonoruu:

IIO3HaHHA, HCIOJIb3YCMbIX B

HaGHIO,Z[GHI/I}I U OINHCaHUA JKHUBBIX CHUCTCM, HNPOLCCCOB U
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KHU3HEHHBIX Tpo0IeM

0) 0a30BbI€ HCCIEI0BATEILCKHE IeHCTBUS:
- BJAJeTh HAaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOW |
IPOEKTHOH J1eATebHOCTH, HAaBBIKAMHU Pa3peIieHust mpoodiiem;

- BBISIBIISITh MPHYUHHO-CJICICTBEHHBIC
aKTyaJIM3MPOBaTh 3a/1a4yy, BBIJIBUTATh THIIOTE3y €€ PEIICHHUS,
HaXOJWTh  apryMEHTBl  JUIA  JOKa3aTelIbCTBA

YTBEPkKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHNUS;

CBs3U n
CBOHX

- aHa.HI/I3I/IpOBaTB HOHy‘IGHHBIG B XOAE€ peH_IeHI/ISI 3aJa4un
pe3yHBTaTBI, KpI/ITI/I‘-IeCKI/I OCHUBAThL UX I[OCTOBepHOCTI:,
HpOI‘HOBI/IpOBaTB N3MCHCHHEC B HOBBIX YCJIOBI/I}IX;

- yMeTB HepeHOCI/ITb 3HAaHUA B HOBH&B&TGHBHYIO n
MPAKTUIECKYIO 00JIaCTH KU3HECATCIIBHOCTH,

- yMeTh HMHTETPHPOBATh 3HAHHUS W3 Pa3HBIX IPEAMETHBIX
o0Jacren;

- BBIABMIaTh HOBBIE WJIEH,

MOAXObI U PEIICHHUS;

npeajiaratb OPUIMHAJIBHBIC

- CHOCO6HOCTB X MHMCIIOJIb30BAaHHUA B HO3HaBaT€JIBHOI>'I n
COIMAJIBHOM MPAKTUKE

SABJICHWI; OpraHu3alMid ¢ TPOBEIEHUS OHOJIOTHYECKOTrO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY UCCIIENYyEMBIMU BEJIMYUHAMU,

OOBSICHEHUS TIONYYEHHBIX PE3yJIbTaTOB M (HOPMYTHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyUYHBIX IOHSITHHA, TEOpUU U
3aKOHOB;
c(hOpMHUPOBAHHOCTH
NPU3HAKH  BHPYCOB,

YMEHHUS
KJIETOK

BBIJICNIAT  CYIIECTBEHHBIC
NPOKApUOT H  JYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, BHUJIOB,
OMOTEOIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BEUIECTB U TMPEBpAIICHUS DSHEPrUU B KIETKE,
(doToCHHTE3a, TUTACTUYECKOTO WM JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, M€i03a, OIJIOOTBOPEHHS, Pa3BUTHUS U
pPa3sMHOXCHHUS, WHAWBUIAYAIGHOTO Ppa3BUTUS  OpTraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO
otbopa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpelae oOWTaHWs, BIHMSHUAS KOMIIOHGHTOB SKOCHCTEM,
AHTPOTIOTEHHBIX ~ W3MEHEHWH B  DKOCHCTEMax  CBOEH
MECTHOCTH, KPyrOBOPOTAa BEIIECTB M MPEBPAIICHUE YHEPTUH B
ouocdepe;

c(hOpPMUPOBAHHOCTh YMEHHUS peIIaTh OMOIOTHYECKUE 3a/1a4H,
COCTABIISITh TEHOTUITUYECKUE CXEMBl CKPCIIMBAHHS IS
pasHBIX THIIOB HACIEIOBaHHUS TPU3HAKOB Yy OpPraHHU3MOB,
COCTaBIISITh nepeHoca BEIIECTB W JHEPrUM B

IKOocHCcTeMax (IIENU MUTaHUs, TTUIEBBIC CETH)

CXEMBI

OK 02.
Hcmons30BaTh
COBPEMEHHBIE
CpeJ/ICTBa TMOUCKA,
a”ajanus3a u

B 00J1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(opMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHA HAayKH U OOLIECTBEHHOU

MPAKTHKH, KYJIBTYD,

OCHOBAHHOT'O Ha auajore

chOPMUPOBAHHOCTh ~ yYMEHHUW  KPUTUYECKH  OIICHHUBATH

uHpOpMALUI0 OHOJIOTUYECKOTO COAEPIKAHUS, BKIIIOYAIOIIYIO

MCCBAOHAYYHBIC 3HaHUA u3 PA3INIHBIX HCTOYHHUKOB

(cpencTtBa MaccoBoW uWH(OpMaINUK, HAYYHO-TIOMYJISIPHBIE




UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCHOHATbHON
JeSITeIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MIOJIMKYJIETYPHOM MUPE;
- COBEPIUEHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM KYJIbTYpPBI

KaK CpEJICTBa B3aMMOJCUCTBHUS MEKIY JIOJbMU U MO3HAHUSA

MUDA;
- OCO3HAHHE LIEHHOCTH HAy4YHOW NeATeIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MPOEKTHYIO u HCCIIEIOBATENBCKYIO

JEeATEIIBHOCTh MHINBAyaJIbHO U B IPYIIIIE;

OBnajeHne yHUBEPCAIbHBIMH YYEOHBIMU TO3HABATEIbHBIMU
JEUCTBUSIMU:

B) padoTta ¢ nHopManmeii:

- BJIQIETh HAaBBIKAMU MOJYYECHHUsI HH(POPMALIUU U3 UCTOYHUKOB
pPa3HBIX THIIOB, MIOUCK,
aHalu3, CHCTEMAaTHU3alMI0 U HUHTEpHpeTaluio HHGpOpMaluu
pa3MYHBIX BUJOB U ()OPM MIPEICTABICHMUS;

- co3gaBaTh TEKCThl B PAa3JIMYHbIX (popMaTax ¢ ydeToM
Ha3HaueHUs MH(OpManuu M LEJIEeBOM ayIuTOpHM, BbIOMpas

CaMOCTOATCIIBHO  OCYIICCTBIIATH

ONTUMAJIbHYIO (HOPMY MIPEICTABICHHS U BU3YaTIH3AIIH;

- OLICHUBAThb I[OCTOBepHOCTB, JICTUTUMHOCTB I/IH(bOpMaLII/II/I, cc
COOTBECTCTBUC HpaBOBBIM nu MOpaJ'H:HO-E)TI/I‘IeCKI/IM HOpMaM;

- HUCIIOJIB30BATh CpeI[CTBa I/IH(bOpMaI_[I/IOHHBIX nu
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PENICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX ¥ OPTaHHU3AIIMOHHBIX
COOTIOIEHUEM TpeboBaHUH

0€30MacHOCTH, THUTHEHBI, PECypCOCOEPEKEeHHs, MPaBOBBIX H

3amad ¢
SPrOHOMHUKH, TEXHHUKH
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€301acHOCTH;

- BJIaACTh HABBIKAMH PACIIO3HABAHHUA U 3alIUThI I/IHq)OpMaI_II/II/I,
nH(pOpMaIMOHHOM 06€30MaCHOCTH JTUYHOCTH

MaTepuaibl);  MHTEPIPETUPOBATb  OTUYECKHE  ACHEKTHI

COBPEMEHHBIX HCCIEIOBaHMA B OWOJOTHM, MEAMIUHE,
OMOTEXHOJIOTHH; paccMaTpUBaTh II00aTbHBIEC YKOJIOTHYECKUE
poOJIeMbl COBPEMEHHOCTH, (POPMHPOBATH 110 OTHOIIEHHUIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

cOPMHUPOBAHHOCTH ~ YMEHHH  CO37aBaTh
NUCBMEHHBIE W YCTHBIE  COOOLICHHS  Ha

OuoJ0rMuYecko MHQOpPMAIMK W3 HECKOJBKHX HCTOYHHMKOB,

CcOOCTBEHHEBIE
OCHOBE

IPaMOTHO UCIOJIb30BaTh MOHATHIHBIN anmapar OHoIorun

OK 04. DddexTrBHO
B3alMOJICHCTBOBATE

- TOTOBHOCTbL K CaMOpas3BUTUIO, CAMOCTOATCIIBHOCTU U
CaMOOIIPCACICHUTO,

HpHOGpeTGHI/Ie OIlbITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
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U pabortath B | -OBJIaJICHUE HaBbIKaMU y4eOHO-UCCIIEIOBATENbCKOM, | HAYYHOTO — TO3HAHUS,  UCHOJB3YeMBIX B OWOJIOTHH:
KOJIJICKTHBC U | MPOEKTHON U COLMAIbHOU IEATEIIbHOCTH; HAONIIOJICHUsI W OIMCAaHUS JKUBBIX CHUCTEM, MPOIECCOB U
KOMaHze OBJajieHMe  YHMBEPCAILHBIMH ~ KOMMYHHUKATHBHBIMM | SBICHUH, OpraHM3allid W [POBEIEHHSA OHMOJIOIHYECKOTO

AeHCTBUSIMU: 9KCIIEPUMEHTA, BBI/IBUJKEHUS TUIOTE3, BBISIBJICHUS

0) coBMecTHas1 1eATeJIbHOCTbD: 3aBUCUMOCTH MEXIy  MCCIEIyEeMbIMHU BEJIMYMHAMU,

- TOHMMAaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW U | OOBSCHEHUS MOJYYEHHBIX PE3ylbTaToB U (OPMYIUPOBAHUS

WHAUBUAYAIbHON paboThI; BBIBOJIOB C HCIIOJIb30BAHWEM HAY4YHBIX IMOHATHHA, TEOPUU U

- MIPUHUMATH eI COBMECTHOM JEATEIbHOCTH, | 3aKOHOB

OpraHM30BBIBATb W KOOPAMHUPOBATH JEHCTBUS 1O €€

JOCTHKCHHMIO: COCTAaBJIATh IIIAH JACUCTBUM, PACIPENENIATh

PO C y4eTOM MHEHHMH yYacCTHHUKOB OOCYKIAaThb pe3yJbTaThl

COBMECTHOH paboTHI;

- KOOpOUMHHUPOBAaTH U BBINOJHATH pPAadOTy B YCIOBUSX

peanbHOro, BUPTYAJIBHOTO " KOMOMHHPOBAHHOTO

B3aUMOJCHCTBUS;

- OCYILIECTBIISATh MO3UTUBHOE CTPATErMYECKOE IOBEIACHUE B

pPa3IMYHBIX  CUTyalWsX, IpPOSBIATH  TBOPYECTBO U

BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBnagenne YHHBepCaJbHbIMHU peryJsiTUBHbIMH

ACHCTBUAMU:

r) NpUHATHE ce0sl U APYTUX JIOJeH:

- NPUHAMATh MOTUBBI M apPryMEHTBhl JPYruX IJIIOJEH IpHU

aHaJIN3€ PE3YNIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYIHX JIIOAEH HA OUINOKHY;

- pa3BHUBaTh CIIOCOOHOCTh MOHMMATh MUP C MO3UIUHU JIPYrOro

YeJI0BEKa
OK 07. B 00/1acTHIKOI0THYECKOr0 BOCTIMTAHUSA:
CoieiicTBOBATE - cOPMUPOBAHHOCTH FKOIOTHYECKOH KYIBTYPhI, OHHMAHHE c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJTYYEHHBIC 3HAHHS
COXpAHEHHIO BAMSHHS  COUMATBHO-DKOHOMMHeCKHX  mporeccos  Ha | 11 00BsiCHEHUS! OMOJOTHYECKHUX IMPOLIECCOB U SBJICHUM, AJIs
OKpY’KaroIen MPUHATHS IPAKTUYECKUX PELIEHUN B MOBCEJHEBHOM YKU3HU C

COCTOSIHHE TIPUPOJHOM M COLMAJIBHOM Cpelbl, OCO3HAHUE
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cpensl,
pecypcocoepekeHn
10, IPUMEHSTh
3HaHUA 00
M3MEHEHUU KIIMMarTa,
MIPUHIIMIIBI
OepexKIIUBOTO
IIPOM3BO/JICTBA,

3P PEeKTUBHO
JNIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIUAX

r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIIeMm;

- INIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYKAIOLICH
Cpele Ha OCHOBE 3HAHUA LEJIeH YCTOMYUBOIO DPa3BUTHS
YEJI0BEYECTBA,

AKTUBHOE  HENpUATHE  JICHCTBUM,
OKpYKarollleil cpee;

- YMEHHE IPOTHO3UPOBATh HEOJArONPUATHBIE SKOJIOTHYECKHE

MOCJICJICTBHS TIPEANPUHUMACMBIX JIEHCTBHM, TPEIOTBpAIIaTh

MPUHOCSIINX  BpeJ

UX;

- pacIIMpeHuE€ OIbITa  JEATEIBHOCTH  DKOJIOTHMYECKOMN
HaIIpaBJIEHHOCTH;

- OBIAJCHHE  HaBBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOM,

MPOEKTHOM M COLIMATIbHON AEATEIbHOCTH

1enbl0  oOecreueHus 0e30MacHOCTH CBOETO 3JI0POBbS U
3I0pPOBbS  OKPYXKAIOUIUX JFOJIEH, COONIONCHUS 3I0POBOTO
o0pasa KU3HHU, HOPM TPaMOTHOTO TIOBEJICHUSI B OKPYKAIOIICH
cpene;
WCIIONB30BaHUs JOCTHKEHUNW COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTHH I PAIMOHAIBHOTO MPUPOIOTIOJIB30BAHUS

IIPUPOIHOMN [IOHUMaHue HE0O0X0IMMOCTH




2. CTPYKTYPA U COJEPKAHUE YYEBHOT'O IIPEJIMETA

2.1. O0beM npeamera U BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl Y4e0OHOI0 peaMeTa 90

B T.Y.

OcHoBHoOe€ conepxxaHue 78

BT. 4.:

TEeOpeTUIecKoe o0ydeHue 39
71a00paTOPHBIE U IPAKTUICCKUEC 3aHATHUS 39
CamocrosiTesibHast padora 12
IIpome:xxyTouHasi aTTecTanus (3a4eT ¢ OLEHKOM) 2 cemecTp




2.2. TeMaTH4yeCKMil IJIAH U COJepPKaHMe YUeOHOI0 MpeaMeTa

dopmMupyemblie
HaumeHoBaHue Conep:xanue yuye0HOro marepuaJja (0CHOBHOe ¥ MpodeccHOHAJIBLHO OpUeHTHPOBaHHoe), | O0bem KOMIeTCHIMH
pa3esioB U TeM JladopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJb (IPH HAJTMYMH) 4acoB
1 2 3 4
OcHoBHOE coep:kaHue
Pasznea 1. buosorus kak Hayka. ZKuBble CHCTeMbl U MX OPraHU3aLMs 2
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 2
buonorus buonorus — nHayka o >xuBoi npupoje. CBs3u OHOJOTHH ¢ 00IIECTBEHHBIMH, TEXHUYECKUMH 1
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMHu, pUiIocopued, peluruen, STUKOH, 3CTETUKON U MPaBOM.
OO6mas Pons Owomormum B (opmMupoBaHMM COBpPEMEHHOW Hay4dyHOW KapTwHBl Mupa. Cucrema
XapaKTEepUCTUKA OMOJIOTUYECKHX HaYK.
KU3HU MeToapl MO3HAHUS KUBOM MpHUPOAbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONMUCAHHE, U3MEpPEHUE, OK 02
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX ).
JKuBbie cuctempbl (OMOCUCTEMBI) KakK MpeaMeT n3ydeHust ononaoruu. OTINYNE )KUBBIX CHCTEM
OT Heopranuueckoi nmpupoasl. CBOHCTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHH OpraHu3alu ouocucTeMm: MOJIEKYJISIPHO-T€HETUYECKU M, KJICTOYHBIH,
OpPraHU3MEHHBIH, TOMYJISAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - TEOICHOTHYECKUN),
onocdepHbIi
Pasznen 2 Xumudecknii COCTaB M CTPOEHHE KJIETKH 9
Tema 2.1. Coneprxkanue y4eOHOro MaTeprasa 1
XUMUYECKUH COCTaB | XUMHUYECKUNW COCTAB KJIETKH. XHMHUYECKHUE AJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPOAJIEMEHTHI.
kJeTku. Bona Bonga u munHepanpHble BemiecTBa. OYHKIMM BOABI M MUHEPAJbHBIX BEIIECTB B KJIETKE.
1 MUHEpaJIbHBIC [Tonnep>kaHue OCMOTHYECKOTO OaiaHca
BEIIECTBA [IpakTHyeckoe 3aHsTue 2
Ne 1 «buonoruueckasi pojb MHUHEpAJIBHBIX BEIIECTB B 00ECHEUEHUU KU3HEACATEILHOCTH
OpPraHU3MOB, MTPOSBIICHUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOB)
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 1
buonornueckun benku. CocraB u cTpoeHue 0eaKoB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HesameHnMeble
Ba)KHBIE XUMHUYECKUE | 3aMCHUMBIE AMUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpHI OEIIKOBOM
COETMHEHUS MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonormueckue ¢yHkuuu OenkoB. DepMeHTH — OHOIIOTHYECKHE OK 01, OK 02,
katasm3aTopbl. CTpoeHne ¢epMeHTa: aKTHBHBIM IIEHTP, CYOCTpaTHas CHenu(UYHOCTS. OK 04




Kodepmentsl. Buramunsl. OTinunst pepMEeHTOB OT HEOPraHUYECKUX KaTaIu3aToOpOB.
VYrneBonbl: MOHOCaxapuabl (IJIFOKO3a, pu003a M JI€30KCHpHO03a), aucaxapuabl (caxaposa,
JAKTO3a) M TOJHMCaXxapuibl (KpaxMmall, TIHKOTeH, LeiuTono3a). buonorndyeckue ¢yHKImu
yraeBonoB. Jlumuael:  Tpurmuuepuabl, Qocdonunuael, crepounsl. ['mapodunasHo-
runpopoOHble cBoiicTBa. buonormueckue ¢ynkuum munuaoB. CpaBHEHHE YIJIEBOOB,
OCIIKOB W JIMMUJIOB KaK HMCTOYHUKOB 3Hepruu. Hykmemnoswle kucnotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
dbyakuun PHK. AT®: ctpoenne u GyHKImu

JlaboparopHbie 3aHATHUS (Ha BEIOOD MPETIOIaBATENS)

Ne 1 «Onpenenenue Butamuaa C B IPpOAYyKTaxX MUTaAHUS

nu «OnpeaeneHue HaluyKsl KpaxMaia B IPOAyKTaX MUTaHUs»

i «[ 'unpopunbHO-rHIPOOOHBIE CBOWCTBA JIUITHIOBY

i «/M3ydeHne KaTaJIuTUYEeCKOM aKTMBHOCTU (EpPMEHTOB (Ha MpHUMeEpe aMuiasbl WIN
KaTaJia3bl)»

Tema 2.3.

CrpyKTypHO-
GyHKIIMOHATIbHAS
OpraHu3aIys KJIETOK

Coneprxanue yueOHOT0 MaTeprasa

[{uTonorus — Hayka o kierke. Kierounas reopust — npumMep B3auMOJIEHCTBHS Uel U (pakToB
B HAYYHOM ITO3HAaHUU. METOIbl U3y4EHHUSI KIETKH.

Krnerka kak menoctHas xuBas cucreMa. OOmue mpU3HAKW KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumbl  KIETOK: dyKapuoTHuYecKass W  INpokapuotuueckas. (OCOOEHHOCTH CTPOCHUS
MpOKapuoTHUECKOM KieTku. Kiterounass crteHka Oaktepuil. CTpoeHHE SyKapHOTHUYECKOU
kJeTki. OCHOBHBIC OTIIMYMS PACTUTENILHOM, )KUBOTHOW M TprOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAsl CTEHKa, TIJIMKOKaIuke, ux ¢yHkiuu. [lnazmartuueckas
MeMOpaHa, ee CBOMCTBA U (PYHKITHH.

[utonnazma u ee opraHowabl. OmHomMeMOpaHHbIe opraHouasl kietku: OIIC, ammapar
lNonpmxu, nuzocoMmbl. [loayaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHJAPWH, IUIACTHBL.
[TpoucxoxaeHne MUTOXOHAPUN W TwiacTHA. Buapl mmactua. HememOpaHHBIE OpraHOUIIbI
KJIETKA: PUOOCOMBI, KJICTOYHBIA IEHTpP, UEHTPUONH, PECHUYKH, KIYTHKUA. QDYHKIUH
OpraHOMJIOB KJIETKU. BKiltoueHus.

Snpo — perynatopHblid HeHTp KieTku. CTpoeHHe sijpa: saepHas 000JI0ouKa, KapuoriazMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KJIETKE

JlaboparopHebie 3aHsATHUS (Ha BEIOODP MPENOIaBaATENSI)

No 2 «Ctpoenue kiIeTku (pacTeHusl, )KUBOTHBIC, TPUOBI) M KJIIETOYHBIC BKIIOUEHUS (Kpaxmall,
KapOTHHOUAbI, XJIOPOIJIACTHI, XpOMOHH&CTBI)))
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i «M3yd4eHne CTpOeHUs KJIETOK PAacTeHUH, KMBOTHBIX U OaKTEpHil 1MOJI MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX OMMCAHUE)»
i «lIpoHuriaeMocts MeMOpaHsbI (TUIA3MOJIU3, ACTUIA3MOJIH3))

Pazpen 3. JKu3HeneaTeILHOCTEL KJIETKH

=)

Tema 3.1.
OOMeH BellecTB
Y TIpeBpaIleHue

SHEPTUU

B KJIETKE

Copepxanne yaeOHOT0 MaTepuana

OOMeH BemecTB, WiM MeTab0au3M. AcCUMUIIANINS (TUTACTHYECKUN OOMEH) U JUCCUMUTISIINS
(oHEpreTHYeCKUii 0OMEH) — JBE CTOPOHBI €IWHOTO Tpoliecca MeTadbonusma. Poibs 3akoHOB
COXpaHEHHUs BeUIeCTBa U HHEPrMH B MOHMMAaHMM MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOo(HBIH U TeTepoTpodHbId. Poib (pepMEeHTOB B OOMEHE BEIIECTB W NPEBPAIICHUU
sHeprun B kieTrke. PotocuHTe3. CBeToBas W TeMHOBas ¢as3bl (orocuHTe3a. Peakium
dotocunTe3a. DPheKTUBHOCTH (HoTOCHHTE3a. 3HAUCHHUE POTOCHHTE3A ISl )KU3HU Ha 3eMIle.
Brnusinue ycnoBuii cpensl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIICHHS €0 MPOAYKTUBHOCTH Y
KyJIbTYpHBIX  pacTeHHH. XeMOCHHTe3. XEMOCHHTE3upyrolue OakTepuu. 3HAYCHHE
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie.

DHepreTuvecknii 0OMEH B KJIeTKe. PacierieHne BemecTs, BbIJCICHUE H aKKyMYJIUPOBAHHE
SHEPTUHM B KJIETKE. DTambl dHEpreTudeckoro oomeHna. ['nmmkomms. BpokeHue W ero BHIBIL.
KucnoponHoe oxucienue, uiaM KieTouyHoe apixanue. OkucnurenbHoe (pochopuanpoBaHue.
O bheKTHBHOCTh YHEPTETHIECKOTO 0OMEHA

Tema 3.2.
Buocuures Oenka

Copep:xanne yaeOHOTo MaTepuana

Peaknun wMarpuyHoro cuHTe3a. ['eHermueckas wuHpopmarmus u JHK. Peammzamms
TeHEeTHYECKOM MH(OpMaIuH B KJIETKe. | eHeTndeckuid KoJ ¥ ero cBoicTBa. TpaHCKpUIIIHS —
MarpuuHblii cuHTe3 PHK. Tpancmsammss — OwocuHTe3 Oenka. ITambl  TpaHCISIUH.
Koauposanue amuHokucaoT. Posnb pubocom B OnocuHTe3e Oeka

[IpakTHyeckoe 3aHsTue

No 2 «Pemenune 3a1a4 Ha onpeeeHre NoCae0BaTeIbHOCTH HYKICOTHIOBY

Tewma 3.3.
Bupycsl

Copepxanne yaeOHOT0 MaTepuana

Hexnerounsie popmel xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (JI. Y. iBanoBckwuit).
OcoOeHHOCTH CTPOCHMS M )KU3HEHHOTO IMKIIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YEJIOBEKA, BhI3bIBaEMbIC BUpYycaMu. Bupyc nmmynoaedunura genoreka (BUY)
— Bo3Oyautens CIIM/Ia. [Ipodunakrtruka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHU

OK 01, OK 02,
OK 04

Paznen 4. Pa3MHOKeHMe U HHAUBUAYAJIbHOE PA3BUTHE OPraHM3MOB

Tema 4.1.

| Conepxanne yue6HOro MaTepuana

OK 01, OK 02,
OK 04
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JKU3HEHHBIN 1K
KJIETKH

Knerounblii 01Uk, WIM KU3HEHHBIA IMKN Kietku. WHTepdaza u muto3. Ilpormecchr,
npotekatomue B nHTepdaze. Perumkanus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIM Habop — KapuoTuIl. JIMIIOUHBIN U TaryIOnTHBIH XPOMOCOMHBIE
HaOopbl. Xpomatuabl. lluTomormyeckue OCHOBBI Pa3MHOXKEHHMS M HHIMBUAYAJIbHOTO
pazBuTHg opraHu3MmoB. Jlenenue knetkn — wmuTo3. Craaum Murtosza. Ilponeccsl,
IMPOUCXOJAIIME HA PpPasHbIX CTaausAX MUTO3a. DHOJIOTMYECKHMH  CMBICI  MHUTO3a.
[Tporpammupyemasi rudesb KJICTKH - alloNTo3

Tema 4.2.
@OpMBI pa3sMHOKECHUS
OpPraHU3MOB

Coneprxanue yueOHOT0 MaTeprasa

@opMBI pPa3MHOKEHUSI OPraHU3MOB: 0ECIosioe U MOJI0BOE. BUapl Oecronoro pa3MHOKEHUS:
JielieHre HaJIBOE U MOYKOBAaHKE OJTHO M MHOTOKJIETOUHBIX, CIOPOOOpa3OBaHue, BEreTaTHBHOE
pa3MmHokeHue. cKkyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE /1JIs1 CEJICKIIUH.
[TonoBoe pasMHOXeHHUE, ero OTauYHs oT Oecmosioro. Meiio3. Ctaguu meio3a. [Iporeccsr,
npoucxodsniue Ha cragusx Menosa. [loBenenne xpomocom B Meiose. Kpoccunrosep.
buonornueckuii cMbIC U 3HaUYeHHE Meio3a. ['lameTorenes — mporecc o0pa3oBaHUsI TTOJIOBBIX
KJICTOK Y KHUBOTHBIX. ITomoBrle kele3bl: CEMEHHUKHA U SIMUHUKH. 06pa3013aHne " pa3BUTUC
MOJIOBBIX KIJIETOK — TaMeT (CHepMaTo30ui, SIMIIeKieTKa) — CIepMaTOreHe3 U OOreHes.
Oco0eHHOCTH CTPOESHHUS SIMIIEKIIETOK U ciepMaTo3ouoB. OmnogorBopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPTraHU3MOB

Coneprkanue yueOHOT0 MaTepuasa

WNupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANIBHOE pa3BUTHE (AMOpPHOTeHe3). DTambl
SMOPHOHAILHOTO PAa3BHTHS Yy IMO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHWE, TacTPYJISIHS,
opranoreres. IlocTamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHATBHOTO PA3BUTHUS:
npsiMOe, HempsMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypoACcTBa. PocT m pasButue pacreHuil. OHTOreHe3
I[BETKOBOT'O PACTCHUs: ABOHHOE OIUIOAOTBOPCHHE, CTPOSHHE CEMECHH, CTAINH Pa3BUTHS

IIpakTrueckue 3aHATUs 4
Ne 3 «Mudexmonnbple 3a00eBaHUS U SMUJEMUHN B HICTOPUU YEIIOBEUYECTBAY.
No 4 «Baknunanus kak npoduaakTuKa HHGEKITMOHHBIX 3a00JICBaHUIN

Paspnen 5. HaciieAcTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB 12

Tema 5.1.
3aKOHOMEPHOCTH
HacJeA0BaHUs

Copepxanne yaeOHOT0 MaTepuana

[IpenmMer u 3agauu reHETUKH. Poiib UTONOTUM U SMOPHOJIOTHN B CTAHOBJIICHUU T'€HETHKHU.
Bkiag poccuiickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETHKH. MeToabl TeHETHKU
(ruOpUAOTOTUYECKHM, I[MTOTEHETHYECKUN, MOJICKYJIsApHO-TeHeTnueckuii). OCHOBHBIC
TEeHETUYECKUE TIOHATHS. | 'eHeTn4eckasi CHMBOJIMKA, UCIIOIb3YyEMasl B CXeMaX CKpELIUBaHUI.

3aKOHOMEPHOCTH  HAcJ€AOBaHUsI  MPHU3HAKOB,  ycraHoBIeHHble ['.  Mengenem.

OK 01, OK 02,
OK 04
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MonorubpuiHoe CcKpemuBaHue. 3aKOH eInHO0Opa3usi TUOPUAOB MEPBOTO IOKOJCHHSL.
[IpaBuino moMuHMpOBaHUA. 3aKOH pACIICIUICHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMeET.
[TonHOE M HemoiHOE NOMUHUpOBaHHE. JurnOpuaHOoe cKpeluBaHUe. 3aKOH HE3aBHCHUMOTO
HaCJIeIOBaHMUs MpHU3HAKOB. lluToreHeTMyeckre OCHOBBI JUTHOPUIAHOIO CKpPEUIMBAHUS.
AHanusupyromiee CcKpemmBaHue. Vcrnonb3oBaHHE aHATM3HPYIOUIETO CKPELIMBAHUS IS
onpeieIeHUs] TEHOTHUIIA 0CO0U

[IpakTHueckoe 3aHsATHE

No 5 Pemenune 3amady Ha ONpENETICHHE BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [HU-, MOJUTHOPUIHOM M AHAIM3HUPYIOUIEM CKpEIIUBAaHHH,
COCTABJICHHE TeHOTUTTHYECKUX CXEM CKPEIIMBAHUS

Tema 5.2. Coneprxanue yueOHOro MaTepuasa
CrermieHHOEe CueruieHHOe  HaciemoBaHue Tmpu3HakoB. Pabora T. Moprana mo crermjieHHOMY
HACJICAOBAaHHUE Hacjel0BaHUIO TeHOB. HapyiieHue cuemyieHuss TEHOB B pPe3yJbTaTe KPOCCUHIOBEpa.
MIPU3HAKOB XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.
'enernka noma. XpoMOCOMHOE ompejieleHue mojia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHBIC W TeTeporamMeTHble OpraHu3Mbl. HaciemoBaHue NMpU3HAKOB, CIETUICHHBIX C
IIOJIOM
[IpakTHyeckoe 3aHsTue
No 6 Pemenue 3agad Ha oOmpeaeraeHUE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TIPH  CIEIJICHHOM HACJICIOBAaHUM, COCTABJICHHE TEHOTHUIIUMYECKHX CXEM
CKpEUIMBaHUS
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
3aKOHOMEPHOCTH N3MenunBOCTh. BUibl ”3MEHYMBOCTH: HEHACIIEACTBEHHAsI M HAcJleACTBEHHas. Posib cpenpl B
H3MCHYHMBOCTHU HEHACJICJICTBEHHOW H3MEHUYUBOCTH. XapaKTEPUCTUKA MOAU(PHUKAIMOHHON H3MEHYMBOCTH.

Bapuanuonsslii psig v BapuanmoHnHasi kpuBas. Hopma peakuuu npusHaka. KoauyecTBeHHbIE
M KayeCTBEHHBbIC TPU3HAKM U HMX HopMma peaknuu. CBoiicTBa MOIM(UKAITMOHHON
M3MEHYUBOCTH.

HaCJIe,Z[CTBeHHa}I, WM T'CHOTUIIMYECKAasA HN3MCHYHNBOCTD. KOMGI/IHaTI/IBHaH U3MCHYUBOCTD.
Meiio3 ¥ TONOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM W3MEHYMBOCTH. MyTalmoHHAs
NU3MCHUYUBOCTD. Knaccnq)mcaupm MyTaHHﬁZ ICHHBIC, XPOMOCOMHBIC, TCHOMHBIC. Yacrora u
NpUYMHBI  MyTanui. MyrtareHHele  (QakToppl. 3aKOH TOMOJIOTHYECKHX  PSJIOB B
HaCHeHCTBeHHOﬁ U3MCEHYUBOCTHU
H. 1. BaBuiosa

[IpakTHueckoe 3aHsATHE
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Ne 7 Pemienue 3amau Ha OIMPCACIICHUC BCPOATHOCTU BO3HHUKHOBCHUA HACICACTBCHHBIX
IIPHU3HAKOB IPH Pa3JIMYHBIX THIIAX BSaHMOHCﬁCTBHH T'€HOB, COCTAaBJICHHUC I'€CHOTHUIIMYCCKUX
CXCM CKPCIIHMBAHUA

Tema 5.4.
I'eneTuka uenoBeka

Copneprxanue yueOHOT0 MaTeprasa

I'eneruka uenoBeka. Kapuorunm denoBeka. (OCHOBHBIE METOJbI TE€HETUKH YEJIOBEKA:
TCHEATOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUUYECKHH, MOJICKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIpEACICHHE T€HOTHUIA: MOJTHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTHIHMPOBaHKE, B TOM unciie ¢ momomisto [11[P-ananu3a. HacnencrBennbie 3a00eBanms
YeloBeKa: TeHHble OO0Je3HH, OONE3HM C HACIEACTBEHHOW MPEapacloioKEHHOCTBIO,
XpoMocoMmHbIe 00se3Hn. ComMaTHYeCKWe W TeHepaTUBHbIE MyTalud. CTBOJIOBBIE KIIETKH.
[Tpunnunsl  310poBoro  o0pas3a JKW3HM, JHArHOCTHKH, NPOPUIAKTHKH U JIEYCHUS
TEHETUYECKUX  OoJie3He.  MemUKO-TeHETHYeCKOe  KOHCYJbTHPOBAaHHWE.  3HAYCHHE
MGI[HHHHCKOﬁ TCHCTUKMU B MNPCAOTBPAIICHUU W JICUCHUHW TI'CHCTHYCCKUX 3a6OHeBaHHﬁ
YyeoBeKa

IIpaxkTrueckoe 3aHsATHE

No 8 «CocTraBiieHue U aHAJIN3 POJOCIOBHBIX YEJIOBEKA

Pa3gen 6. DBoao{uOH

Has1 OHoJIOrus

Tema 6.1.
OBOJIIOIIMOHHAS
TEeOpHst
H €€ MECTO
B OHooruu

Copep:xanne yaeOHOT0 MaTepuana

[Ipennochuiku BO3SHUKHOBEHHS SBOIOIMOHHON TEOPUH. DBOJIOLUOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BiunsHue 5BONIOLMOHHOW TEOPHHM HA pa3BUTHUE OMOJOTHMM W JAPYTHX HayK.
CaunerenbcTBa 3BoMONMH. [laneoHTonoOrnueckue: mocie0BaTeaIbHOCTD MOSBICHUS BUOB B
MAJICOHTOJIOTUYECKOM JIeTOonmuCH, mnepexonHsie Gopmbl. buoreorpaduueckue: cxoncTBo u
paznuuue ¢ayH U (GIop MATEPUKOB U OCTPOBOB. DMOPHUOIOTHUYECKUE: CXOJICTBA U PA3THUIHS
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHbIE, PYJUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0ONMYECKHX IyTeH y BCex
KUBBIX OPTaHU3MOB.

OpomtonmonHass teopuss Y. Jlapuna. Ilpennochbuiku BO3HUKHOBEHHUS JapBHHH3MA.
JIBUKymiMe Cuiibl 3BOJIOLMUA BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OrPaHUYEHHOCTH PECYPCOB, HEONpenenEHHAs H3MEHYMBOCTh, 0OphOa 3a CyYIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.

Copepxanne yaeOHOT0 MaTepuana

OK 01, OK 02,
OK 04
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MuKpO3BOTIOLMS

Cunrernueckast Teopusi 3Bonoruu (CTD) u e€ ocHOBHBIE TONOKEHUs. MUKPOIBOIIOIIHSL.
[Tomynsuus Kak equHUIA BUIA U 3BOJIIOLUH.

JIBmwxyue cuibl ((hakTOphI)IBOJIIONUN BUAOB B IpHpojae. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAsg M3MEHUUBOCTh. llomynsnumoHHble BOJHBI M Jpeld reHoB. Mzomsanus u
murpanua. EctectBeHHBIE o0TOOp — HampaBistomuid  (akrop sBomoruu.  Dopmbl
€CTECTBEHHOro 0TOOpa. IIpucrnocoOIeHHOCTh OpraHu3MOB KakK pe3yiabTaT 3BOJIIOLMH.
[Tpumepsl npucOCOONIEHUE y oOpraHu3mMoB. ApoMopdo3bl W HIUOajanTanuu. Bug u
BunoobOpazoBanue. Kpurepuu Buma. OcHoBHBIE (hOpPMBI BUA000pa30BaHUs: Teorpaduieckoe,
9KOJIOTHYECKOE

Tema 6.3.
MaxkpoaBontouus

Coneprxanue yueOHOT0 MaTeprasa

MakposBomronst. PopMbl  3BONIOUMHU:  (DUIIETHYECKAsi, MBEPreHTHas, KOHBEPIreHTHasd,
napauensHas. HeoOGpatumocTs 3Bommonuu

[TpakTruyeckoe 3aHsTHe (Ha BRIOOP MPEroaaBaTeis)

No 9 «CpaBHeHue BUI0B 110 MOPGHOIOTHIECKOMY KPUTEPUIOY
i «Onucanne MpUcnoco0JICHHOCTH OPTaHU3Ma U €€ OTHOCHTEIBLHOTO XapaKTepay

Pa3znesn 7. Bo3HUKHOBeHUE W pa3BUTHE KM3HU Ha 3emJie

Tema 7.1.
3apoxaeHue
nu paSBI/ITI/Ie KNU3HU

Coneprxanue yueOHOT0 MaTeprasa

JloHayuyHble MNPENCTABICHUS O 3apOXKIACHUU XU3HHU. HayuHble rumore3sl BOSHUKHOBEHHS
KU3HHM Ha 3emiie: aOMOTeHe3 U MaHCIepMUsL. XUMHUUYECKas dBOJIIOIUA. AOMOTEHHBI CHHTE3
OpraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMHUYECKON HBOJIIOIMK. HadanpHble 3Tanbl OMoOormdeckoil ssosmormu. 1 mnoresa PHK-
Mupa. PopMUpOBaHHE MEMOpPAaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIECTKH. [lepBbie
KJIETKH U UX 3BOIIOLNA. POPMHUPOBAHHE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie no spaM u nepuonaM. Kartapxeil. Apxelickas U nporepo3onckas
apel. Ilaneosoiickas spa m €€ mepuoAbl: KEMOPHICKWN, OPJOBUKCKHH, CHITYPHUHCKHIM,
J€BOHCKMI, KAMEHHOYTOJIbHBIN, NepMCKHL. Me3030iicKas dpa U €€ NMEepUObl: TPUACOBBIM,
Iopckuii, MenoBou. KaitHo3olckas »pa W €€ NepuoiAbl: MAJEOTr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpPTaHUYeCKOTO MHUPA.

Coneprkanue yueOHOT0 MaTepuasa

Cucrema OpraHMYecKOro MHUpa Kak OTpa)keHHE 3BOMIOUUU. OCHOBHBIE CHCTEMAaTHYECKHE
Ipynnbl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U reojorhdeckux mpoieccoB. OCHOBHBIE

IIpoucxoxnenue 3Tanbl 3BOJIIOLMU PACTUTEIBHOIO W JKMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUH u
YeJI0BEKa — KUBOTHBIX. [TosIBNIEHME, paclBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.
aHTPOIIOTEHES OBomronusl  4enoBeKa. AHTpomnoJjiorusi  Kak  Hayka. Pa3BuTue mpencraBieHUH O

OK 01, OK 02,
OK 04
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MPOUCXOKIACHUN YCIIOBCKA. MGTO,Z[BI HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa U pas3jindyusa
YyelnoBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe TMOJNIOKEeHHE uYelnoBeKa. JIBuxKyliue CHilbl
(paxtopsr) anTpomoreneza. HacnencTBeHHass HM3MEHYMBOCTH M E€CTECTBEHHBIM OTOOD.
OO6nIecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUMA TPY/1a, MBIIIJICHUE, PEYb

Tema 7.3.

Copep:xanne yaeOHOr0 MaTepuana

OcHOBHEBIE CTagUU
SBOJIIOIUU YET0BEKA

OCHOBHBIE CTaAMM W BETBU HBOJIOLMM YEJIOBEKA: ABCTPATONUTEKH, YENOBEK yMENbIH,
UYenosek npsaMoxoasumi, YenoBek HeaHIepTanbCKuid, YenoBEeK pa3yMHbII COBPEMEHHOIO
tumna. Haxonku nckomaeMbIXx OCTaHKOB, BPEMs CYLIECTBOBaHMs, 00JaCTh pacpOCTpaHEHus,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY IS

UYenoseueckne pacbl. OCHOBHBIE OOJBINME pachl: €BpONEOUIHAs (€Bpa3uiickas), HErpo-
aBCTpaJouHas (dKBaTOpHAlbHAs), MOHTOJIOMAHAs (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCTIOCOOJICHHOCTH TMPEICTAaBUTENEH YEJIOBEUECKUX pac K YCJIOBHSIM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kputuka pacuzma

[TpakTrueckoe 3aHsTHE (Ha BRIOOP MperogaBaTes)

Ne 10 «Bpems u myTu pacceseHus 4eloBeKa Mo MIaHETe)
nnu «[Iprcrnoco6IeHHOCTh YesloBeKa K pa3HbIM YCIOBHSIM cpelsl. BiusHue reorpaduyeckoit
cpeibl Ha MOP(hOJIOTHIO M (PH3UOJIOTHIO YETTOBEKA)

Pasznen 8. Opranusmsl

U OKPY:KamolIasi cpeaa

Tema 8.1.

Copepxanne yaeOHOT0 MaTepuana

Okosorus
Kak Hayka. Cpenbl
KU3HU.
DKOJIOTHYECKHUE
(hakTopsI

DKoJorus KaKk HayKa. 3a/1aqul ¥ pa3/iesbl SKOJIOTHH. MEeTOo bl 3KOJOTUIECKIX UCCIIeIOBAaHUI.
DKOJIOTHYECKOEe MHUPOBO33PEHHE COBPEMEHHOro 4yenoBeka. Cpeapl 0OMTaHMSI OpPraHHU3MOB:
BOJHAs, HA3eMHO-BO3/YINHAs, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS. ODKOJOTUYECKUE
dakTopel. Knaccupukarnus skoorudeckux (akTOpoB: aOWOTHYECKHE, OWOTHYECKHE U
aHTporioreHHbIe. JlelicTBHE SKOJOTMYeCKHX (PaKTOpOB Ha OpraHu3Mbl. AOMOTHYECKHE
(bakTopbI: CBET, TeMIEpaTypa, BlakHOCTb. DoTtonepuoansM. [Ipucrnocobiienus opraHu3MoB
K JeicTBuiO abuotndeckux ¢akropoB. buomorndyeckue putmbl. buotuueckue (hakTOpHI.
Buapl OMOTHYECKMX B3aMMOJIEHCTBHMM: KOHKYPEHIMs, XHUIIHWYECTBO. [lapasuTtusm,
MyTyaIn3M, KOMMEHCAIIU3M (KBApTUPAHCTBO, HAXJIGOHMYECTBO), aMEHCAIN3M, HEUTpaIH3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI AJsl CYHIECTBOBAHMSI OPTaHW3MOB B NPUPOIHBIX
coo0mecTBax

Tema 8.2.

Coneprkanue yueOHOT0 MaTepuasa

OKOJIOTUYECKUE
XapaKTEPUCTUKU
NONYJISILUN

OKOJIOTUYECKHE XapaKTEPUCTUKH mnonyasiuuud. OCHOBHBIE II0Ka3aTelad  IOMYJISALHU:
YUCJIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT, MuUrpauus. JluHamumka
YHMCJIEHHOCTH NOMYJISIMK U €€ Peryssius

OK 01, OK 02,
OK 04, OK 07
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[TpakTHyeckoe 3aHsTHe 2
No 11 «Ilomcué€Tt mIOTHOCTH MOMYJISIIAKN pa3HbIX BUJIOB PACTCHHI»
Pa3nen 9. Cood1ecTBa H YKOJOrH4ecKHe CHCTEMbI 11 OK 01, OK 02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 1 OK 04, OK 07
CoobmecTBa CoobOmectBo  opranm3MoB  —  OwmomeHo3.  CTpykTypbl  OHWOIIEHO3a:  BHJIOBas,
OpPraHHU3MOB, POCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Buabl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.
9KOCHUCTEMBI DKOJIOTHYECKUE CHUCTEMBI (d9KocucTtembl). [loHstne 00 »sKocucteMe © OHMOTEOIIEHO3E.
QDyHKIIMOHATBHBIE KOMITOHEHTBl JKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoTt BemecTB U MOTOK 3HEPTUU B dKocucTeMe. Tpodudueckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTENM 3KOCHUCTEMBL: OHoOMacca,
MPOYKIHS. DKOJIOTMYECKUE MUPAMUJIBI: MPOIYKIUHU, YUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTD, cCaMoperysinus, pazsutue. Cykieccus
Tema 9.2. Coneprxkanue y4eOHOro MaTepraa 1
IIpuponHsie IIpuponHble HSKOCUCTEMBI. OJKOCHUCTEMBI peK U 03€p. OKocucTeEMa XBOWHOIO HIIH
HKOCHCTEMBI [IMPOKOJIMCTBEHHOTO  Jieca. AHTpOTIOTCHHBIC 9KOCUCTEMBI. ATpPO3KOCHCTEMBI.
VYpboskocucrembl. buonornyeckoe W XO3SHCTBEHHOE 3HAUYEHHE AarpodKOCHCTEM U
ypOoskocucteM. buopaznoobpazue kak (akTtop ycToWumBOCTH dKOocucTeM. CoxpaHeHHE
OHMOJIOTMYECKOro pa3HooOpasus Ha 3emie
Tema 9.3. Coneprxanue yueOHOro MaTepuasa 1
buocdepa — VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiisl, coctaB u ctpykrypa 6mocdepsl. Kupoe
riobanbHas BemectBO M ero ¢Qynkmun. OcobeHHocTH OHOChepbl Kak TI00albHOW 3KOCHUCTEMBL.
sKocHucTeMa 3eMaH | JlnHamuyeckoe paBHOBecMe W oOparHas cBsi3b B Ouocdepe. KpyroBoporTsl BemiecTB u
OMOTCOXMMHUYECKHE IUKIBI D3JIEMEHTOB (yrjiaepoaa, aszoTa). 30HaIbHOCTH OUOCHEpHI.
OcHOBHBIE OMOMBI CYIITH
Tema 9.4. IIpodeccnonanbHO OpPHEHTHPOBAHHOE cojAep:kaHUe (CoAepkaHHe MPHUKJIATHOIO 2
Bnusiaue MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoeuecTBo B Onocdepe 3emiin. AHTpoONOreHHble u3MeHeHust B 6nocgepe. [mobanbHbIe
(bakTopoB Ha sKosorudeckue mpodiembl. CocylmiecTBOBaHHE TNPUPOABI W uenoBeuecTBa. CoxpaHEHHE
6uochepy OuopazHoOOpazusi Kak OCHOBa ycToWuumBocTH Ouocdeprl. OcCHOBa palMOHATIHLHOTO
yIOpaBieHUs] MPUPOJHBIMU pPECypcaMd M HUX HCIONIb3oBaHME. JlOCTHKeHUs OUONOTHH U
OXpaHa MPUPOJIbI
[TpakTrueckoe 3aHsTHE (Ha BRIOOP MperogaBaTes) 2

Ne 12 «Otx0161 TPOU3BOACTBAY
WK «OKOJOTMYECKUE aCHEKThl NPOPECCUOHATBHOM IeSTETbHOCTH
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i «[Ipopunakruka npopeccuoHaTbHBIX 3a001eBaHHI
i «BnusHIe Npou3BOACTBEHHBIX (DAaKTOPOB HA OPTaHMU3M YEIOBEKa»

Tema 9.5.
Bnusaue conmaibHO-
SKOJOTHUYCCKUX
(dhakTOpOB Ha
310pOBBE YETIOBEKA

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAepP:KaHWE (coaepkaHHe TMPHUKJIATHOIO
MO/1YJIfA)

3,Z[OpOBBe 1 €ro COCTaBJIAIOIIHC. q)aKTOpr, MOJIOKUTCIIBHO U OTPULATCIILHO BJIMAIOIIHUC HA
opraHu3M 4enoBeka. [IpoOsiemMa TEXHOTEHHBIX BO3JACHCTBHH Ha 3J0pPOBhE UEJIOBEKA
(E)JIGKTpOMaFHI/ITHBIe IoJIA, GBITOBa}I XHUMMA, I/IBGBITO‘IHBIG IIyMbl, paaguanusa " T.H.).
Apnantands opraHu3Ma d4eloBeKa K (akTtopam OKpyxkaromied cpenbl. [IpuHIUTIBL
(dbopMupoBaHus 30poBhecOeperaroniero mopeaeHus. OGundeckas akTUBHOCTh U 3JJOPOBBE.
buoxumuueckre acieKThl paliiOHaIbHOTO MUTAHUS

JlaboparopHble 3aHATHS

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)

i «BnusiHue abnotndecknx (PakTopoB Ha YETOBEKa» (B Ka4eCTBE TPUTTEPOB, CHIKAFOIINX
paboTOCTIOCOOHOCTh,  HCIIOJB30BAaTh  YCIOBUSA  OCYIIECTBJICHHUS  MPOdecCHOHATBHOMN
NeSITeIbHOCTH: IIIyM, TeMIlepaTypa, pusndeckas Harpy3ka  T.1.)

Pazgen 10. Cenekuusi OpraHu3mMoB, 0OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa U IpoIece

Coneprxanue yueOHOT0 MaTeprasa

Cenexuus Kak HayKa W IpoLEcC. 3apOKICHUE CeNeKUUU U AoMecTukanusa. Yuenue H. U.
BaBuioBa o 1eHTpax MHOroo0paszus M NPOUCXOXKIEHHS KyJIbTYpHBIX pacTeHui. LleHTpsl
IIPOUCXOXACHNUS JAOMAIIHUX XUBOTHbIX. CopT, nmopoxaa, mramm. COBpPEMEHHBIE METO]IbI
CEJIEKIIUH. MaccoBbIi
U WHAMBHUIYAIbHBIM OTOOPHI B CEJEKIMM PACTeHUH W KUBOTHBIX. OIlleHKa 3KcTepbepa.
bnauskoponcTBeHHoe ckpemuBaHue — MHOpuauHr. Yncras auHusa. CKpelMBaHHWE YUCTHIX
muHud. [etepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHT.
Otnanénnas ruOpuam3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 MW TIOJydeHue
MOJIMIIIIONJ0B. JIOCTHKEHMSI CENEKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOIOT MU

buoTtexHonorus Kak oOTpacib NPOU3BOJCTBA. ['€HHas WHXKEHEpUs. OTallbl CO3JaHUS
pexomOunanTHoU JIHK u Tpancrennbix opranusmon. Kierounas umxenepus. Kierounsie
KYJbTYpBI. MHUKpOKIIOHATBHOE pPa3MHOXEHUE pacTeHuH. KnonnpoBanue
BBICOKOIIPOYKTUBHBIX CEJIBCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJOTHUYECKUE U ITUYECKUE
npo6seMbl. MO — reneTnyeckn MOIU(GUIIMPOBAHHBIE OPTAaHU3MBI

Tema 10.3.
buorexnonornu

IIpodeccnonalbHO OpPHEHTHPOBAHHOE COAepP:KaHWe (coaepkaHHe TMPHUKJIATHOIO
MO/1YJIfA)

OK 01, OK 02,
OK 04, OK 07
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B )KM3HHU U npodeccuu

OcHOBHbBIE HaNpaBJICHUS! COBPEMEHHOW OMOTEXHOJIOTHH B MPOGECCUOHATBHON AEITEIbHOCTH

YyeJI0BeKa. Merobl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOIOTHIECKUX

W TCHETHMYECKHUX OKCIEpUMEHTOB. IIpaBmia TmoWcka W aHaiM3a OHMOIKOJIOTHYCCKOM
uHpOopMaIuu

U3 pa3jMYHBIX MCTOYHHMKOB (HayyHas M yueOHO-Hay4yHas JIMTEpaTypa, CPelCcCTBa MacCOBOM
uHdopmanuu, cetb IHTEpHET U Apyrue)

[IpakTHyeckoe 3aHsTue 4
Ne 13 Keiicpl Ha aHanmu3 UHGOPMAIMKM O HAYYHBIX JOCTHKEHUAX B 00JACTH T'€HETHYECKUX
TEXHOJIOTHH, KJICTOYHON HH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.
Ne 14 3ammra kelica: mpeacTaBI€HUE pE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUIEHHE C
MIPE3CHTAINECH )
Pa3znea 11. Pemenne KeiicoB B 00J1aCTH OMOTEXHOJIOT A 7
Tema 11.1.1. IIpodeccnonanbHO OpPHEHTHPOBAHHOE cojAep:kaHue (CoAepkaHHe MPHUKJIATHOIO 2
buorexnonornu MO/1YJIfA)
B IIPOMBIIIJICHHOCTH | Pa3BuTHE MPOMBINIIIEHHOW OMOTEXHOJIOTUN U €€ MPUMEHEHHE B JKU3HU YEIIOBEKAa, IMOUCK U
aHaM3 UHQOpPMAIMK U3 PA3TUYHBIX HUCTOYHUKOB (Hay4YHass U y4eOHO-HaydHas JHTEpaTypa, OK 01, OK 02,
CpeacTBa MaccoBOi mH(pOpMaIuu, ceTh MHTepHeT u apyrue) OK 04, OK 07
[IpakTrueckue 3aHATHS 5
No 15 Keiicel Ha aHanu3 wHOpPMAIMU O Pa3BUTUU MPOMBIILIICHHONH OHOTEXHOJOTHH (IO
MUHH-TPYIIIIaM).
No 16 3ammura keiica: TpEICTaBICHHE PE3YyJIbTATOB PEIICHHS KEWCOB (BBICTYIUICHHE C
MIPE3CHTAINEH )
CamocrosiTesbHasi padoTa 12
IIpome:KyTOUHAS aTTeCTANMS - 3a4€eT C OIEHKOM -
Bcero: 920
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

3.1. MaTepuaJbHO-TEXHHYECKOE O0ecreyeHne

VY4eOHblil KaOMHET eCTECTBEHHOHAYYHBIX JUCLUIUINH.

ITomemienne kaOuHeTa yaoBieTBOpseT TpeOoBaHUsAM CaHHUTAPHO-3IHIEMHOIOIMYECKIX
OpaBUl M HOpPMAaTHBaM M  OCHALIEHO THUIIOBBIM OOOpYyAOBaHMEM, B TOM YHUCIIE
CHeLUATU3UPOBAHHON yUeOHOM MeOenblo U cpeIcTBaMH 00ydeHus. YueOHbli KaOMHET OCHAIIeH
000py0BaHUEM, TEXHUYECKMMH CPEICTBAMU OOYUEHHs JAJIs MPOBEJEHHs 3aHATUN BCEX BHUJOB,
NPEIYyCMOTPEHHBIX HAcToAlled paboyeil mporpaMmbl, B TOM 4HCJIE€ TPYNIOBBIX U
UHAUBUIYAJIBHBIX KOHCYJbTAllMH, a Takke JUIsl MPOBEAECHUS TEKYIIEro KOHTPOJ,
MIPOMEXYTOUYHOU UTOTOBOW aTTECTALlUH.

OobopynoBanne yueOHOro KabuHeTa:

OcHoBHOe oOopynoBaHMe: MeOeab ayauTOpHAas (CTOJBI, CTYJbs, JOCKA ayIUTOpHAas),
CTOJI IpCIoAaBaTCid, CTYJI IIPCIIoAaBaTCIIA.

TexHuyeckue cpeacTBa 00y4YeHHsl: NEPCOHAIBHBIE KOMIIBIOTEPHI C JIMLIEH3MOHHBIM
MpPOrpaMMHBIM OOECTICUeHHEeM W BBIXOJOM B ceTh HHTepHEeT; HaObOp JEMOHCTPAIMOHHOTO
obopymoBaHus (ITPOSKTOP, FKPaH).

Y4eOHO-TIpaKTHIeCcKOoe obopynoBaHue, HEo0X0IuMOe TUTSt MIPOBEICHUS
MPEIyCMOTPEHHBIX MPOrpaMMoi IpakTuieckux 3aHsaTuil. B coorBercTBue ¢ 1m1.4.4. ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000pyIOBAaHUS €T0 BUPTYAIbHBIMHU aHATIOTaMHU.

Kabuner mist caMOCTOSITENIBHOW paOOThl OOYYArOIIMXCSl OCHAICH OOOpYyIOBaHUEM U
TCXHUYCCKHUMU CPCACTBAMU 06yquH;1 C BO3MOXHOCTHBIO IOAKJIKOYECHHA K I/IH(bOpMaI_[I/IOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «lHTepHeT» M BBIXOJOM B JIOKaJIbHYIO CETh C JIOCTYIIOM B
«JInunplil KaOMHET» 00yUaroIIerocs.

Kabuner BocmuTaTenbHOW pabOThI 00yYarONIMXCs OCHAIICH HEOOXOIUMOW MeOenblo,
O6OPYI[OB3.HI/I€M U TCXHUYCCKUMHU CPCACTBAMU 06yquH${ C BO3MOXHOCTBHIO ITOAKJIIFOUCHHSA K
H(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «/HTepHeT» U BBIXOJOM B JIOKAJbHYIO CETh C
IocTyrnoM B «JIndHbIil KaOUHET» 00yUaromerocs.

3.2. YyeOHO-MeTOAMYECKOE O0eciedeHne

OcHoBHas1 JInTEepaTypa:

1. bwuonorus. 11-i kmacc. ba3zoBwni ypoBenb: yueOHuk / B. B. Ilaceunuwk, A. A.
Kamenckuii, A. M. PyonioB [u ap.] ; mox pea. B. B. [laceunuka. — 6-¢ uzn., ctep. — MockBa:
[Ipoceemenne, 2024. — 272 c. Pexxum noctymna: https://znanium.ru/catalog/product/2157271

JlonotHUTEIbHAS JTUTEpaTypa:

1. Aradonosa, U. b. buonorus. ba3zossiit ypoBenb. [IpakTukym : yueOHoe mocoOwue,
pa3paboTaHHOE B KOMILIEKTE C YUeOHUKOM I 00pa3oBaTEeIbHBIX OPraHU3aIUi, peaIn3yIOmnuX
o0pa3oBaTeNbHbIE IPOrpaMMbI CpeaHero npodeccuonaibHoro oopasosanus / M. b. Aragonosa,
B. 1. CuBornasos. — 2-e u3za., crep. - Mocksa : [Ipocsemenue, 2025. - 113 ¢. — ISBN 978-5-09-
124906-4. - Tekct : anektponnsbIit. - URL: https://znanium.ru/catalog/product/2201868

3.3 Ilepeyenb coBpeMeHHbIX NMPOdecCHOHANBbHBIX 0a3 JTaHHBIX U UH(POPMAITMOHHBIX
CIPABOYHBIX CHCTEM:
CoBpemenHbIe mpodeccnoHaIbHbIE 6a3bI TAHHBIX:
1. https://gufo.me/ - cipaBouHas 6a3a SHIMKIIONEINIA U CIIOBapeii;
2. https://ro-edu.ru/ - ®enepanbubiii Meananopran «Poccuiickoe o0pa3oBaHue»
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NudpopmanuoHHbie CIIPABOYHbIE CHCTEMbI:

1. MunucrepctBo npocsemenus Poccuiickoit @enepaunn. bank noxymentoB. — URL:
https://docs.edu.gov.ru/#activity=106.

2. https://slovaronline.com - cmpaBouHasi IOWCKOBas CHCTEMa IO BCEM JOCTYITHBIM
CJIOBapsIM, SHITUKIIONICTUSAM U TEPEBOJYUKAM B peskrme OHaiiH.

3. https://www.tandfonline.com/ - xomneknus xypHaioB Taylor&Francis Group Bkirodaer
B ce0s1 OKOJIO JIBYX THICSY KYPHAJIOB U Oosee 4,5 MIIH. cTaTell 10 pa3InyHbIM 00JIaCTAM 3HAHUN

4. https://www.rsl.ru - Poccuiickas ['ocynapctBeHHass bubnuoreka (pecypchbl OTKPBITOTO
JIOCTYTIA)

5. http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&
1d=45&Itemid=106 Buptyasnbnas nadoparopus «buonorus» mia yuamuxces 10-11 kmaccos

6. https://learn.genetics.utah.edu/ - o6pa3zoBaTenbHBINH pecypc BKIIOYAET OHJIAHH-YPOKH IO
crenylomuM TemaM: [eHetuka, OBomrorus, Kietounas Owuonorus, 3H0pOBbE YEIOBEKA,
Pactenus, Heitponayka, Dkosnorus.

i1eKTPOHHO-0MOuoTeuHbIe cucTembl (IBC):

1. https://znanium.ru/ - 31eKTPOHHO-ONOIMOTEUHAS CUCTEMA.

JIueH3noHHOe W CBOOOIHO pacHpocTpaHsieMOe NMPOrpaMMHoOe olecneyeHue, B TOM
YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA:

1. Omnepanuonnas cucrema Microsoft Windows 10;

2. TTaket nporpamm Microsoft Office Professional Plus;

3. 7-zip - apxuBarop;

4. Inkscape — BekTOpHBII rpadudeckuii pegaktop https://inkscape.org/ru/oprogramye/;

5. Hurepner-Opayszep Google Chrome (OecmiaTHoe mporpamMMHOE oOOecIiedeHue, He
OTpaHUYEHO, OECCPOUHO).

6. AwnTtuBupycHas nporpamma Dr.Web.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O ITPEIMETA

Oo0masi/npogeccuoHabHas Paznen/Tema Tun OLIEHOYHBIX
KOMIIeTeH A MeponpusTHS
OK O01. Bsibupates cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- v .

CTHBIN OIpoC
peHICHHA 5 3amaq | 4.3,5.1-5.4,6.1-6.3,7.1-7.3, TectHpoBaHHue
MPOPECCHOHANLHOM 8.1, 8.2, 9.1-9.3, | BemoHEeHNE MPAKTHIECKHX
JCATCIIBHOCTH TIPUMCHITEILHO g 417 /¢ 9 5TT-0/c, 10.1, | 3ananmuii

K PasIIFIHAIM KOHTEReTaM 102, 10.3M-0/c, 11.1T-0/c | Bemonuenne  samanmii  Ha

3a4eTe C OLIEHKON

OK 02. HUcnons3zoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

COBPCMCHHBIC cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | yorpeii ompoc
TIONCKa, aHajms3a 7. 1'7.3, 8.1 , 82, 9. 1'9.3, TeCTI/IpOBaHI/Ie
U UHTEpIpeTalun
S Sp— cpripetan 9.4I1-o/c, 9.5II-o/c, 10.1, | BeimoJaHEHHE MPAKTHYECKUX
" I/’IH(bopMaI_lI/IOHHI:IG 10.2, 10.311-0/c, 11.1MI-0/c | 3amanwuii
BrinonHenue 3amanuii Ha
TEXHOJIOTUU JUIsl BBINOJIHEHUS R —
3a1a4y npodeccuoHaIbHON
JeSITeIbHOCTH
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OK ()v4. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- Verrsiii ompoc
B3aMMO/IECTBOBATH M1 4.3,5.1-5.4,6.1-6.3,7.1-7.3, | Tecruposanue
pabotath B KOWNEKTHBE U | g |, 8.2, 9.1-9.3, | BeimonHeHNe NPaKTHIECKUX
Komare 9.4I-o/c, 9.5M-o/c, 10.1, | samanmii
10.2, 10.3II-0/c, 11.11T-o/c | Bomonnenne  3amanuii  Ha

3a4€Te C OI[CHKOMU
OK 07. CopeiictBoBath | Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
COXpaHCHHUIO OKpyXaiolleH | 4.1-4.3, 5.1-5.4, 6.1-6.3, VeTHbiit onpoc
Cpempl,  pecypcocOepekenuio, | 7 1.7 3, 8.1, 82, 9.1-9.3, | Tecruposanue
HPUMEHATE SHARWA 9 ATT o/c, 9.5M-0/c, 10.1, | Bemonnenue NPAaKTUYECKUX
00 W3MEHEHUU KJIMMara, N
-t GepERTHBOTO 10.2, 10.3IT-o/c, 11.1IT-0/c ]éaS?II;EEeHHe it va
POU3BO/CTBA, 3¢ pexTUBHO Ja4ETe C OLEHKOH
JICHCTBOBATH

B UpE3BBIYANHBIX CUTYAIHIX

22




	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА

