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1. OBILIAS XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIMHBI « BUOJIOT USD»

1.1. MecTo IuCHHMILUIMHBI B CTPYKTYpe 00pa3oBaresbHoil nporpammsbl CITIO

O61eo6pazoBaTenbHas AUCHUIUIMHA «bruonorusy uzydyaercs Ha 0a30BOM YpOBHE
B 001Ieo0pa3oBaTeIbHOM IMKJIE€ Yy4eOHOro IIaHa OCHOBHOW Mpo¢heCcCHOHATBHOM
oOpazoBatenbHOI porpammbl 43.02.16 Typusm 1 roCTEIPUUMCTBO.

TpynoeMkocTh AuCHUIUINHBI «buonorus» Ha 0a30BOM YpPOBHE COCTaBIsSeT 72
yaca, W3 KOTOpbIX 12 wyacoB BKJIOYaeT MpodhecCHOHATBHO-OPHEHTHPOBAHHOE
coJiepKaHue, yCUIIMBArolee MPo(PeCCHOHAIBHYIO COCTABISIONIYIO MO CHEHAIbHOCTH.

[IpodeccroHanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATU3YETCS B MPHUKIATHOM
Moxayie (paszaen S “buonorust B KM3HK) JUIsl BCEX CHEIMAIBLHOCTEN Ha MaTepuale
KEICOB, CBS3aHHBIX C aHAIM30M HHGPOPMAIMM O Pa3BUTUM W MNPUMEHEHHUH
OMOTeXHOJOTUM 1O  oTpaciusiM  Oyaymied  npodeccuoHanbHOM — AESATETbHOCTH
oOyuaromuxca. Kpome T1oro, mnpodeccHoHaIbHO-OPUEHTUPOBAHHOE COJIEpKAHUE
YUUTBIBaETCA B pazaene 4 “Okonorus” TMpU BHIIOTHEHUHU JA0OPATOPHBIX U
MPaKTUYECKUX pPadOT, CBSI3aHHBIX C Oyaymiedl mpodecCHOHaIbHON AesATENbHOCThIO
00y4Yaromuxcs.

1.3. ]_[e.III/I U INIAHUPYEMBIC PE3YJIbTAaThbl 0OCBOCHUA NTUCHUIIJIMHBI:

Hean: ¢dopmupoBanue y CTYIAEHTOB TMPEJCTABICHUS O  CTPYKTYpHO-
(YHKIIMOHAJILHOM OpraHU3alliy >KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSTHUS
pelieHnid B OTHOIIEHUU 0OBEKTOB KUBOM MPUPOILI U B TPOU3BOJICTBEHHBIX CUTYaIIUSIX.

3agaum:

1) chopmupoBaTh MOHMMAaHWE CTPOCHHUS, MHOTO0Opa3Husi U OCOOCHHOCTEH JKUBBIX
CHUCTEM pa3HOr0 YpOBHSI OpraHU3alliy, 3aKOHOMEPHOCTEH MPOTEKaHUSI OMOJIOrMYECKUX
IIPOLIECCOB U SIBIICHUN B OKPYXKAIOLIEW Cpele, LEIOCTHON HAay4YHOM KapTUHBI MUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YyMEHHUSA OMNPENENATh >XHUBbIE OOBEKTHI B NPHUPOJE; MPOBOIUTH
HaOJIIOJICHUsI 3a SKOCUCTEMaMH JUISl BBISIBJICHUS E€CTECTBEHHBIX M AHTPONOT€HHBIX
M3MEHEHUM, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUH,

3) cdopMupoBaTh HaBBIKM  TPOBEACHUS  MPOCTEHINIUX  OHUOJIOTHMYECKHX
AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUI C COONIOJIEHHEM MPaBUII 0€30MMacHOr0 OOpaleHus
¢ 00BeKTaMH U 000PYI0BaHUEM;

4) pa3BUTh YMEHUS HCHOJb30BaTh MH(POPMAIUIO OMOJIOTMYECKOTO XapakTepa M3
Pa3IUYHBIX HICTOUYHUKOB;



5) chopmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEIACTBUS CBOEH JESATEILHOCTH IO
OTHOILIIEHUIO K OKpyKarouenh cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH H
co0JII01aTh MEphI MPODUIAKTUKH 3200I€BAHUI.

6) chopMupoBaTh MOHUMAHUE 3HAUUMOCTH JTOCTHKEHUM OUOTOTHYECKON HAYKU U
TEXHOJIOTUA B MPAKTUYECKOM JEATENbHOCTH YEJIOBEKa, PAa3BUTHUU COBPEMEHHBIX
MEIUITMHCKUX TEXHOJOTUH U arpOOHOTEXHOIOTHIA.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOCHHS 001Ie00pa3oBaTeIbHOM JUCHUUILINHBI B c00TBeTcTBUN ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa n
HAHMEHOBaHMHE
(popmupyembIX
KOMIIeTeHIInii

IInanupyemMsblie pe3yJbTaTbl OCBOCHHS M CIHUIIJIMHbI

O6mue’

JIucHMNIMHAPHbIE?

OK 01. Berbupatp
CIOCOOBI PEeUICHUS
3amaq
npodeccnoHanbHOM
AeATEIbHOCTH
NPUMEHUTEIBHO K
pa3IUIHBIM
KOHTEKCTaM

B yacTu Tpy10BOTr0 BOCIUTAHUA:

- TOTOBHOCTb K Tpyay, OCO3HAHUC MLICHHOCTU MaACTCPCTBA,
TPYIOIIO0HE;

- TOTOBHOCTHL K aKTHBHOU ACATCIbHOCTHU TEXHOJIOTHYECKOU U
COLIMAJIbHOM HAMPaBIECHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH,

IUIAHUPOBAaTh M CAMOCTOSITENIbHO  BBIMOJHATH — TaKylo
NeATeIbHOCTD;
- HMHTEpeC K pa3IMyHbIM  cdepam  MpodeccHOHAIbHOM
NeATeIbHOCTH,

OBnaneHne yHUBEPCATbHBIMH YUYEOHBIMU MO3HABATEILHBIMU
JIEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHUeE eiiCTBUSA:

- caMocCTosTeNbHO  (opmynmpoBaTh U
mpo0iieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAThb CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHUSA IJIA
CpaBHEHHSI, KJTACCU(PUKAIIUU U 000OIICHIS;

- ONpeAeNsATh LEeNu JACSTENbHOCTH, 3a/laBaTh IapaMeTphl U
KPUTEPUU UX TOCTUKEHUS,

- BBISBIATH  3aKOHOMEPHOCTH U
paccMaTpUBAEMBbIX SIBICHUSX;

aKTyaJIn3UPOBATh

IMPOTUBOPCUYHA B

c(hOpPMUPOBAHHOCTH 3HAHWA O MECTE W POJU OUOJIOTHUU B
CHCTEME HAYYHOT O 3HaHUs; (PyHKIIMOHAIBHOW IPaMOTHOCTH
YeJIOBeKa ISl PELIeHUs ) KU3HEHHBIX MPo0IeM;
c(OPMHPOBAHHOCTh YMEHHS PACKPBIBATh COJEpKAHUE
OCHOBOITOJIATAIOLTNX OMOJIOrMYECKUX TEPMUHOB U TIOHSATHIA:
KU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BUJI, TOMYJISIIHS,
IKOCHCTEeMa, OHOIeH03, Ouocdepa; Meradbonm3m (0OMeEH
BEIIECTB M  MpPEBpAIllEHWE  SHEPruH), T[OMEOCTa3
(camoperymsauusi), OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIus KHUBBIX CHCTEM, TMCKPETHOCTb,
CaMOpETYJISILMS, CaMOBOCIPOU3BEIEHUE (PENPOAYKILHNS),
HACIIEICTBEHHOCTh, HM3MEHYMBOCTb, SHEPrO3aBUCHUMOCTD,
POCT U pa3BUTHE, YPOBHEBAsI OPraHU3aIMS;
c(OPMHPOBAHHOCTh YMEHHS PACKPBIBAaTh COJEpKAHUE
OCHOBOITOJIATAIOIINX OMOJIOTUYECKUX TEOPUH M THUIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTAal[MOHHOM, IBOJTIOLIMOHHOM,
MIPOUCXOKICHHUS )KU3HU U YEIIOBEKA,;

c(hOpMUPOBAHHOCTH YMEHUS packpbIBaTh
OCHOBOTIOJIAraloI1e OMOJIOTHYCCKHE 3aKOHBI u
3akoHoMepHoctu (I Mengens, T. Moprana, H.U.

! YKa3bIBalOTCA IMYHOCTHBIE M MeTanpeaMeTHble pesysbTaTbl U3 PrOC COO (B nocneaHelt pegakumm ot 12.08.2022), dopmupyemble o6Le0bpasoBaTeIbHONM AUCLUMANHON

2,CI,Mcu,MnnMHaprle (npeameTHbIe) pe3ynbTaThl yKasbiBatoTcs B cooTBeTcTBUM ¢ PTOC COO (B NocnegHelt pesakumm ot 12.08.2022)




- BHOCUTb KOPPCKTUBLI B ACATCIBHOCTD, OICHNBATb COOTBCTCTBUC

PE3YyJIbTAaTOB OeiIAaM, OLICHUBATh pUCKHA HOCHC,Z[CTBI/Iﬁ
JACATCIBbHOCTH,

- pa3BUBAaThb KPCATUBHOC MBIIIJICHUC MPU PCUHICHHUUN KU3HCHHBIX
npobiem

0) 0a30BbI€ HCCJIEI0BATEILCKHE e CTBUS:

- BJIAJICTh HaBBIKAMH Y4eOHO-HUCCIEIOBATENICKOW U MPOSKTHOM
NesITeNIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

- BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3M M aKTyalIU3UpPOBATH
3a/1auy, BBIJIBUTaTh THIOTE3Y €€ PELICHUs, HAXOUTh apTryMEHTHI
JUISl I0Ka3aTeNNbCTBA CBOMX YTBEPKJICHUMN, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU PEIICHHUS;

- aHAJIU3UPOBATh TOJIyUYCHHBbIE B XOAE pEUICHUs 3aJayu
pe3yJibTaThl, KPUTHYECKH OLIEHHBAaThb MUX JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh NIEPEHOCUTDH 3HAHKS B NIO3HABATEIBHYIO U ITPAKTUYECKYIO
00J1aCTH JKU3HEACATEILHOCTH;

- YMETb HHTErPUpPOBATH 3HAHUS W3 Pa3HbIX MPEIMETHBIX
oOJacrei;

- BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OpUrMHAIbHbBIE MOAXObI U
peLIeHus;

- CHOCOOHOCTh UX UCIOJb30BAHHS B II03HABATEIBHOM U
COLIMAJIBHOU ITPAKTUKE

BasuiioBa, O. I'ekkens, @. Mrosepa, K. bapa), rpanuiis ux
MIPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

MpUOOpEeTEeHNE OINbITa MPUMEHEHHS OCHOBHBIX METO/OB
HAy4YHOTO TIO3HAHUSA, UCIOIB3YEMBIX B  OHOJIOTHHU:
HAOJIOJICHUSI W OMHCAHUS JKUBBIX CHUCTEM, TPOIECCOB H
SIBJICHUW; OpraHu3allid W MPOBEICHUS OUOIOTHYECKOTO
OKCMEPUMEHTA,  BBIIBIDKECHUS  TUINOTE3,  BBISBICHUS
3aBUCHMOCTH  MEXAY  HCCICIyeMBbIMH  BEIMYHMHAMH,
OOBSICHEHHS TTOTYYCHHBIX PE3yJIbTATOB U POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIH30BAaHMEM HAYYHBIX MOHSITHHA, TEOPHH U
3aKOHOB;

cOPMUPOBAHHOCTh YMEHHUS BBIACIATh CYIECTBCHHBIC
MPU3HAKA BUPYCOB, KIETOK MPOKAPHUOT U IYKAPHOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OMOreoleHO30B M JKOCHUCTEM; OCOOEHHOCTH IPOIECCOB
oOMeHa BEIIECTB W TPEBpAIICHHUS DSHEPTUM B KIETKE,
(doTocuHTE3a, TUNIACTUIECKOTO U DHEPTETUYECKOT0 0OMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOIOTBOPEHUS, PA3BUTHUS
U Pa3MHOXKEHHUS, WHIUBUAYATHHOT'O PA3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
otOopa, BHJI000pa30BaHMUS, MIPUCTIOCOOTICHHOCTH
OpPraHW3MOB K Cpele OOWTaHWs, BIHMSHHUS KOMIIOHEHTOB
HKOCHCTEM, AHTPOMOTEHHBIX H3MEHEHUH B JKOCHUCTEMax
CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U TpPEBpAIlCHUE
SHEprum B buocdepe;

cOPMUPOBAHHOCTh YMEHHSI  pemiaTh OWOJIIOTHUYECKUE
3aJla4M, COCTABJISTh TCHOTUITMYECKUE CXEMBI CKPEIIUBAHUS
JUIS  pa3HbIX THUIIOB HACIENOBAaHUS  MPHU3HAKOB Y
OpPraHW3MOB, COCTaBJISATh CXEMBI IEPEHOCA BEIIECTB U
SHEPrUM B IKOocHcTeMax (I[N MUTAHUS, TUIIEBHIE CETH)

OK 02.
Hcnonp3oBarh
COBpPEMEHHBIE
CpelcTBa MOUCKA,
aHanau3a u

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd M OOLIECTBEHHOM
MPAKTUKHA, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIbTYPHOM MHUPE;

cOPMUPOBAHHOCTh ~YMEHUH KPHUTUYECKH OICHUBATH
nH(pOpMaIIHIO OHMOJIOrHYECKOTO COJIEpKaHMS,
BKJIIOUAIONIYI0 TICEBIOHAYYHBIE 3HAHUS W3 Pa3IUIHBIX
HUCTOYHUKOB (CpeAcTBa MaccoBoi MHGOpMAIUH, HAYYHO-
MOMYJISIPHBIE MaTEepUAIbl); MHTEPIPETUPOBATH ITHUECKUE




MHTEepIpeTaIiu
uHbOpMaIUU U
nH(pOPMAaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 33/1a4
npodeccnoHanbHOM
JEATeNbHOCTH

- COBEpLICHCTBOBAHUE A3BIKOBOM M YUTATEIbCKON KYJIbTYPhI KaK
CpEICTBA B3aUMOACUCTBUSI MEXKIY JIFOABMU U IO3HAHUS MUPA;

- OCO3HAaHUE IIEHHOCTU HAy4YHOH JAEATENbHOCTH, T'OTOBHOCTH
OCYILIECTBIISATh MIPOEKTHYIO U HCCIIEIOBATENBCKYIO JESITEIBHOCTD
WHIMBUIYAIbHO U B TPYIIIIE;

OBnaneHre yHHBEpPCAJIbHBIMH y4YeOHBIMU IO3HABATEIbHBIMU
JNEUCTBUAMMU:

B) padorta ¢ nHdopManmeii:

- BJIaZICTh HaBbIKAMH TOJYy4YEHHUS WH(POPMALUU U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH NOMCK, aHAIU3,
CHCTEMAaTH3allMI0 M HMHTEPIPETALUI0 HWH(GOPMAIMU pa3IMYHBIX
BUJIOB U (OPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHBIX (JOPMATAX C YIETOM Ha3HAYCHUS
uHpOpMALlMA M IIeNICBOW ayAWTOPUH, BBHIOMpas ONTUMAJBHYIO
(dbopMy npeacTaBICHNS U BU3YyaIH3alliu;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuu, ee
COOTBETCTBUE IPABOBBIM U MOPAJIbHO-ITHUECKUM HOPMaM;

- HCIOJIb30BATh CpeacTBa MH(POPMALMOHHBIX "
KOMMYHUKAIIUOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKaTHUBHBIX M OpPraHU3allMOHHBIX 3a/1a4 ¢ COOMI0IeHHEM
TpeOOBaHUN DSPrOHOMUKH, TEXHUKUA O€30MaCHOCTH, THTHUEHBI,
pecypcocOepexeHns, MPaBOBBIX M AITHYECKHMX HOPM, HOPM
MH(POPMALMOHHOHN 0€30MacHOCTH;

- BJIaJeTh HAaBBIKAMU PACIIO3HABAHHs M 3alUThl MHPOpMALUH,
nH(GOPMAIMOHHOIN 0€30MacCHOCTH JTUYHOCTH

acTieKThl COBPEMEHHBIX MCCIEJOBaHUH B  OHOJIOTHH,
MeauIHe, OMOTEXHOJIOTUH; pPacCMaTpHBaTh TJI00ATbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (hOPMHPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
chOpPMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBCHHBIC
NUCHbMEHHBIE M  YCTHBIE COOOLIEHHSI Ha  OCHOBE
OnosIOrnYecKoil MHPOPMALIMU U3 HECKOIBKUX UCTOYHHUKOB,
I'PaMOTHO MCIOJIb30BATh MOHATHUHBIN anmapar OMoJIOTun

OK 04. D¢ddexruBHO

B3aMMO/ICIICTBOBATh
u paboTtath B
KOJIJICKTUBE Hu
KOMaH/ i€

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSITEJIBHOCTH U
CaMOOIIPEAEIICHUIO;

-OBJIaJICHUE HAaBBIKAMH yU4eOHO-UCCIIE0BATENBCKOM, MPOSKTHOM 1
COLIMAJIbHOM JESITEIHbHOCTH,
OBJaageHue YHHBEPCAJIbHBIMHA
NefiCTBUAMU:

0) coBMecTHAas AesATeJIbHOCTh.

- INIOHMMAaTh M MCIIOJb30BaTh NPEUMYLIECTBA KOMAHJIHOW U
WHIUBUAYATHHON paOOTHI;

KOMMYHUKAaTUBHBIMHA

NpUOOpPETEeHUE OIbITa MPUMEHEHHs] OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMs, HCIOJIb3YeMbIX B  OHOJOTHH:
HAOJIOIEHUST M OIMCAHMS XKUBBIX CHUCTEM, IPOIECCOB H
SBJICHUI; OpraHU3allid ¥ TPOBEIEHHS OUOJIIOTHYECKOTO
JKCIIEPUMEHTA,  BBIABWKEHHsS  TUIIOTE3,  BBISBICHUSA
3aBUCUMOCTH  MEXJAY  MCCIEIyEeMBIMM  BEIMYUHAMH,
OOBSICHEHUS MTOJTyUYEHHBIX PE3YJIbTAaTOB U (POPMYIMPOBAHUS
BBIBOJIOB C MCIIOJb30BAHUEM HAYYHBIX IOHATHUN, TEOPUU U
3aKOHOB




- IPUHUMATB LIEJIM COBMECTHON AEATEIbHOCTH, OPraHU30BbIBATh U
KOOPAMHHUPOBATH ACUCTBHUS 10 €€ JOCTUKEHHUIO: COCTABJIATh IIaH
JNEUCTBUM, pacIpelessaTh POJIU C YYETOM MHEHHMM Y4YaCTHUKOB
00CYKJaTh pe3ynbTaThl COBMECTHOM pabOTHI;

- KOOPIAMHUPOBATh U BBINIOJIHATH PadOTy B YCIOBHUSX PEalTbHOTO,
BUPTYQJIbHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

- OCYLIECTBJIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B
Pa3NUYHBIX CUTYaIUsX, MPOSBIATH TBOPUYECTBO M BOOOpaKEHHE,
OBbITh HHUITMATUBHBIM

OBnajgeHHne yHHBePCAJbLHBIMH PeryJIsiTHBHBIMH A€l CTBUSIMU:
') IPpUHSTHE ceds U APYTUX JIO/Iei:

- IPUHUMATh MOTHUBBI M apryMEHTBI APYTUX JIOACH MPU aHAIU3E
pE3yNIBTATOB ACATEIbHOCTH;

- IpU3HABaTh CBOE MIPABO M MIPABO JIPYTHX JIOACH Ha OMINOKY;

- pa3BUBaTh CHOCOOHOCTh MOHMMATh MHP C TO3UIUH JPYroro
4eJI0OBEKa

OK 07.
CopnelicTBOBaTh
COXpPaHEHUIO

OKPY Karollen
cpensl,
pecypcocOepexeHn
10, IPUMECHSITh
3HAHUS 00
W3MCHEHHUH KIIMMAaTa,
TIPUHITATIBI
OepexXIMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JENCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUSIX

B o6s1acTH 3K010IrM4Ye€CKOr0 BOCTIMTAHUSA:

- c(OPMHPOBAHHOCTb HKOJOTHYECKOW KYyJIbTYpbl, MOHUMaHHE
BIIUSIHUS COLIMAJIBHO-DKOHOMMYECKHUX ITPOLIECCOB HA COCTOSIHUE
OPUPOJHOM M COIMAIBHOW Cpelbl, OCO3HAHUE TJI00AIBHOTO
XapakTepa 3KOJIOTHYECKHUX Mpo0eM;

- IUIAHMPOBAHHUE U OCYILECTBIICHUE IEUCTBUM B OKPYXKAIOLIECH
Cpele Ha OCHOBE 3HAaHMS LEJIeH YCTOMYMBOIO PpPa3BUTHUSA
YeJI0BEUECTBA;

AKTUBHOE HEMPUATUE NEUCTBUM, IPUHOCAIIUX BPEN OKPYKAIOIIEH
cpene;

- YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKUE
IIOCJIEICTBHS IIPEANIPUHUMAEMBIX ACUCTBUH, IIPEIOTBPALLAT UX;
- paclIMpeHue  OIbITa  ACATCIBHOCTH  JKOJIOTMYECKOH
HaIlpaBJICHHOCTH;

- OBJIQ/ICHUE HABBIKAMU YYEOHO-HCCIIEIOBATENBCKOM, TPOSKTHOM
U COLMAIbHOW IeATEIbHOCTH

cOPMUPOBAHHOCTh yYMEHHSI TPHUMEHATH TOJYYCHHBIC
3HAHUS I8 OOBSICHEHHS] OHMOJOTMYECKHX IPOIECCOB H
SABJICHUHN, JUI TPHUHATUS [IPAKTUYECKUX PEIICHUM B
IMOBCEAHEBHOM JKHM3HU C I[EIbI0 00eCIIeueHHs 0€30IIaCHOCTH
CBOETO 3I0pPOBbSl M 3J0POBbS OKPYXAIOIIUX JIOACH,
COOJIFOICHUS 3710pOBOT0 00pa3a JKU3HH, HOPM TPAMOTHOTO
IIOBEJICHUS B OKPYKAIOLIEH IIPUPOJIHOMN Cpelie; TIOHUMAaHUE
HEOOXOIMMOCTHU HCIIOJIb30BAHMS JIOCTHKCHHUH
COBpEMEHHOW  OWOJOrMM W OMOTEXHOJNOTMH st
paIMOHATBFHOTO MMPUPOAOIIOIE30BAHUS




2. CTPYKTYPA 1 COJJEPXXAHME OBIIEOBPA30BATEJIbHOU JJUCITUTIINHBI

2.1. O0bemM qMCUMILUIMHBI U BUABI y4e0HOH padoThI

Bupa yueOHoi padoThI O0BeM B yacax
O0bem o0pa3oBaTeJIbHOM MPOrPaMMBbI AW CHUIIIUHBI 72
B T.4.
OcCHOBHOe coJiep:KaHue 72
BT. 4..
TEeOpeTHUeCKoe 00ydIeHHE 40

B T.4. MPO(ECCHOHAIIBPHO-OPUEHTUPOBAHHOE COAEPKAHNE 2
MPAKTUYECKUC 3aHATHUS 30

B T.4. IPO(PeCCHOHATHEHO-OPUEHTUPOBAHHOE COJIEPKAHUE 8
IIpoMe:xkyTOouHAs aTTeCTANMA (3aYeT C OLEHKOI)




2.2. TemaTu4eCcKUil IJIAH U COJAEePKAHUE TUCHUTLIHHBI

10111
HauMeHoBAIe Coaep:xxanue y4eOHOro marepuaJjia (OCHOBHOE U leO(l)CCCPIOHﬁ.]ILHO: ent ®opmupyeMbl
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHUS, MPUKJIATHOH MOTYJIb e
pa3iesioB U TeM yac
(Ipu HAJTUYHN) oB KOMIIeTeHLIMH
1 2 3 4

Paznen 1. KileTka — CTPYKTYPHO-()YHKIIMOHAILHAA €IMHUIIA )KUBOTO 18
Tema 1.1. OcHOBHOe cogepkaHue 2 OK 2
bunonornsa kak | Teoperuueckoe o0yueHue: 2
Hayka. O0masi |CoppemeHHBIE OTPACITH GHOTOTHUECKUX 3HAHUIT. CBS3b GHOIOTHH C APYTHMH HAYKAMH:
XapaKTepUCTHK |OGuoxuMmusi, Onodusnka, Ononuka, renoreorpadus u ap. Poias u Mmecto 6uonoruu B
a JKN3HH (dhopMUpOBaHUU COBPEMEHHOMN HAYYHOU KapTUHBI MUpPA. YPOBHHU OpraHU3aIuU KUBOU

Matepuu. OO01as xapaKTepUCTHKA KHU3HU, CBONCTBA KUBBIX CUCTEM. XMMHYECKHI COCTaB

KJIETOK
Tema 1.2. OcHOBHOe cogepKkaHue 6 OK-1
CrpykrypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonaiabH | Kierounas teopus (T. lIBann, M. Illnetinen, P. Bupxos). OcHOBHBIE TTOJIOKEHUS OK-4
asi OPraHu3anus | COBPEMEHHOU KIIETOYHOU TEOPUU. THIIBI KIETOYHOW OPraHU3alUU: TPOKAPUOTUUECKUN U
KJIETOK syKapuoTudeckuii. OJJHOKIETOUHbIE K MHOTOKJIETOUHBIE OpraHu3mMbl. CTpoeHue

MPOKapUOTHYECKOU KiIeTKU. CTpoeHHEe 3yKapuoTHUecKol kieTku. Heknetounbsie hopMbl

AKU3HU (BUPYCHI, OakTepuodaru)

JlabopaTopHble 3aHATHS: 2

[TproOpeTeHue omnbITa MPUMEHEHHSI TEXHUKU MUKPOCKOTIMPOBAHMSI TIPY BBITIOJTHCHUN
1abopaTOpPHBIX PadoT:
JlaGopaTopHas
1. JlaGoparopnas pabota «CTpoeHHUE KIETKU (pacTeHUsl, ’KUBOTHBIE, TPUObI) U
KJICTOYHBIE BKITFOUCHUS (KpaxMaJ, KapOTHHOHUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )
[TonroToBKa MUKpOTIPEIApaTOB, HAOIIOICHHUE C TIOMOIIHI0 MUKPOCKOTIA, BHISIBIICHHE
pa3ITUIHi MEXKTy M3y9aeMbIMH 00bEKTaMH, (HOPMYIUPOBAHHUE BHIBOJIOB




HpaKaneCKne 3aHATHUA:

BupycHslie u 6aktepuanibubie 3a0oneBanus. OOIIKMe TPUHIUITBI KCTIOIb30BAHUS
JeKapCcTBEHHBIX BenecTB. OCOOCHHOCTH MpUMEHEHUsI aHTHOMOTHKOB. [IpencraBienue
YCTHBIX COOOIIEHUM C Mpe3eHTaIuel, MOATOTOBICHHBIX MO MEPEUYHI0 UCTOYHUKOB,
PEKOMEHI0BaHHBIX MPETO/aBaTesieM

Tema 1.3. OcCHOBHOe coliep:KaHue 4 OK-1
CrpykrypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuoHaibH | Xpomocomuas teopus T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBINH HAaO0OP KIIETOK,
ble (aKTOpbI TOMOJIOTUYHBIC ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOWIHBIN M JUTIIOUIHBINA HAOOp.
HacJeacTBeHHoC | Hykneunoseie kucnotel: JJHK, PHK HaxoxneHnue B kjieTke, UX CTpoeHUE U QYHKIUU.
TH MartpuyHnbie NpoIeCcChl B KJIETKE: peIUIMKaIMs, OMOCUHTE3 Oelika, pernaparusl.
['eneTnueckui KOJI U €r0 CBOMCTBA
IIpakTH4yeckne 3aHATHS: 2
Pemenue 3ama4d Ha onpeneneHne nocien0BaTEIbHOCTH HYKIEOTHI0B, aMUHOKHCIIOT B
HOpPME U B CITy4ae U3MEHEHUS MOCIEeA0BaTEeIbHOCTH HyKIeoTu0B JJHK
Tema 1.4. OcHOBHOE cojiepKaHue 2 OK-2
Oo0Mmen BemiecTB | TeopeTruueckoe odydyeHme: 2
U npeBpameHue | [lousatue MeTaboaIM3M. ACCUMUTIAIMS U TUCCUMIUIAIINS — IBE CTOPOHBI MeTaboInu3Ma.
JHEPrum B Tunbel oOMeHa BellecTB: aBTOTPOPHBIN U TeTepoTpOodHbIN, a3pOOHBINA U aHA3POOHBIM.
KJIeTKe [Tnactuueckuit oomeH. @oToCHHTE3. XEMOCUHTES
Tema 1.5. OcHOBHOE coiepKaHue 2 OK-2
KuzHeHHbI Teopernueckoe o0yuenue: 2 OK -4
HUKJ KJIETKH. Knerounslii iuki, ero nepuoasl. MUTO3, €ro CTaiii U MPOUCXOASAIINAE IPOLIECCHI.
Mmuro3. Meiio3 | Buonorndyeckoe 3HaueHHE MUTO3a. Meio03 1 ero craauu. IloBeaeHrne XPOMOCOM B MEH03€.
Kpoccunrosep. buonorundecknii CMbICIT MEH03a
KonTpoabHas MouekyIapHbIA YPOBEHb OPraHU3ALMU )KUBOT'O 2
padora
Paznen 2. Ctpoenne u pyHKIUM OPraHu3Ma 20




Tema 2.1. OcCHOBHOe coliep:KaHue OK-2
Crpoenue Teopernueckoe o0yueHue: OK-4
opraHmsma MHOroKI€TOUHbIE OPraHu3Mbl. B3aUMOCBSI3b OPraHOB U CUCTEMbI OPraHOB B

MHOT'OKJIETOYHOM OpraHu3Me. ['oMeocTas3 opranusma v ero mojJiepaHue B Ipolecce

KU3ZHEACATEIbHOCTU
Tema 2.2. OcCHOBHOe coliep:KaHue OK-2
Dopmbl Teopernueckoe o0yueHue:
Pa3MHOKeHUs dopmbl pa3MHOXKEHHUST Oprannu3MoB. becronoe u monoBoe pazMHoxenue. Buasl 6ecrionoro
OpPraHu3MoB pasmHoxxenus. [lonoBoe pazmuoxkenue. ['amerorenes y uBoTHbIX. CriepMaToreHes u

oorene3. CTpoeHue nonoBbIX KieToK. Omi010TBOpEHKE
Tema 2.3. OcCHOBHOe coliep:KaHue OK-2
Onrorenes Teopernueckoe o0y4yeHue: OK-4
pacTeHmi, NunuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPUOTEHE3 U €T0 CTa IUU.
KMBOTHBIX H [TocTamOpuonanbHeIi nepuoa. CTaauu NOCTIMOPUOHAIBHOTO PA3BUTHS Y JKUBOTHBIX U
yeJ0BeKa yenoBeka. [Ipsamoe u Henpsimoe pa3Buthe. buonornueckoe craperue u cMeptb. OHTOreHe3

pacTeHum
Tema 2.4. OcCHOBHOe coJiep:KaHue OK-2
3axkonomepHocT | Teoperuueckoe odyuyeHme: OK-4
" OCHOBHbIE MTOHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMmeT. 3akoHbl ['. Menaens
HacCJICIOBAHUS (MOHOTHOPUAHOE U TOJUTUOPUAHOE CKpelIMBaHue). BzaumoaeicTBre TeHOB

IIpakTuyeckue 3aHATHS:

Petienure 3aau Ha onpeiesieHUE BEPOSITHOCTH BOBHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB

MIPU MOHO-, JTU-, TOJIMTUOPUHOM U aHATM3UPYIOIIEM CKPELIMBAHUU, COCTaBICHUE

TEHOTUIUYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcCHOBHOe coliep:KaHue OK-1
CuemnieHHoe Teopernueckoe o0yueHue: OK -2
HacJIeI0BaHUE 3akonbl T. Moprana. CueruieHHOEe HaclIeIOBAHUE T€HOB, HAPYIICHUE CLEIIJICHHUS.
NPU3HAKOB Hacnenosanue npu3HakoB, CIEIICHHBIX C TTOJIOM




HpaKaneCKne 3aHATHUA:

Pemenue 3aJa4 Ha ONpcaACJICHNC BEPOATHOCTH BOZHUKHOBCHHUA HACICACTBCHHBIX IIPU3HAKOB
IIpH COCINICHHOM HACJICAOBAHWH, COCTABJICHHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.6. OcHOBHOe cogepKkaHue 4 OK-1
3akonomepHocr | Teoperuueckoe o0yuyenue: 2 OK -2
" N3MeH4YnBOCTh MPU3HAKOB. BUIbI ”3MEHYMBOCTH: HACJIEICTBEHHAS] 1 HEHACIIEICTBEHHAS. OK-4
H3MEHYHBOCTH | 3aKOH TOMOJIOTHYECKHUX PAJIOB B HacieacTBeHHOU n3menunBoctu (H.M. BaBuios).

MyTanuonHas Teopus U3MEHUUBOCTH. BUIbl MyTalluii U MPUYUHBI UX BOZHUKHOBEHHUS.

KapuoTtun uenoseka. HacnenctBeHHble 3a00€BaHus YyeloBeKa. ['eHHbIE U XpPOMOCOMHBIE

00J1€3HU yenoBeka. boyie3Hu ¢ HaclIeACTBEHHOM PEeIpacioyioKEeHHOCThIO. 3HaUEHUE

MEIULUHCKON T€HETUKHU B MIPEAOTBPALIEHUH U JICUEHUN T€HETUYECKUX 3a00I€BaHUN

YeJioBeKa

IIpakTuyeckue 3aHATHS: 2

Pemenue 3aay Ha onpezeneHne Tua MyTaluu IpHy repeaadye HacaeCTBEHHBIX

MIPU3HAKOB, COCTABJIECHUE TEHOTUITNYECKUX CXEM CKPEIIMBaHUS
Kourpoabnas 2
paGoTa Crpoenne U pyHKIMH Opranu3Ma
Pa3nen 3. Teopust 3BosTronUN 6
Tema 3.1. OcHOBHOE coiepKaHue 2 OK-2
HUcropus Teopernueckoe o0yuenue: 2 OK -4
IBOJIIOIMOHHOIO | [IepBrie 3BontonmonHbie kKonuenimu (K.b. Jlamapk, XK.JI. Brodgdon). DBontonmonHas
y4eHHUS. teopus Y. JlapBuna. CHHTETHYECKAsI TEOPUS IBOJIIOLIMH U €€ OCHOBHBIE MOJIOKEHUS.
Mukpossoon | MukposBoJonys. [lomysimust Kak JIeMeHTapHast eIUHHIIA SBOJTIOIHMH. | eHeTHIeCKHe
us OCHOBBI 3BOJIIOLIMH. DJIeMEHTapHbIE (PAKTOPBI 3BOTIOLKU. ECTeCTBEHHBII 0TOOp —

HaIpasJsitouui (hakTop 3BoJIOLMU. Bugoobpa3zoBanue Kak pe3yjabTaT MUKPO3BOJIIOLNMT
Tema 3.2. OcHOBHOE coiepKaHue 2 OK-2
MakpossoJronu | Teoperudeckoe o0ydyeHnue: 2 OK -4




f. Maxpooasosmtorusa. @opmbl 1 OCHOBHBIE HampaBiieHUs: MakposBoJirorun (A.H. CeBepiioB).
Bo3uuxknoBenue | [lytu noctmxenus 6uonorudeckoro nporpecca. Coxpanenue 0uopazHooOpasus Ha 3emie.
U pa3BUTHE ['mnoTte3bl U Teopun BO3ZHUKHOBEHUS KU3HU Ha 3emuie. [losiBeHre nepBhIX KIETOK U UX
JKN3HH HA sBomtonus. [IpokapuoTsl u 3ykapuoThl. [IporcxoxaeHne MHOTOKIETOYHBIX OPTraHU3MOB.
3emuie Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPUOT
Tema 3.3. OcHOBHOE coiepKaHue 2 OK-2
IIpoucxo:xaenn | Teoperuueckoe o0ydyeHnue: 2 OK -4
eyejoBeKa — AHTponoyiorus — Hayka o yenoBeke. CucreMaTuyeckoe MmojiokeHue yenoBeka. CxoacTBO U
AHTPOIOreHe3 OTJINYHUSA YeJIOBeKa C )KUBOTHBIMU. OCHOBHBIE CTaJIMU aHTPOIOTeHE3a. JBOTIOLIHS

COBPEMEHHOI0 YeJIOBEKa.

YenoBeueckre packl U UX €AMHCTBO. BpeMsi 1 myTH paccelieHus YeJIoBeKa M0 IIaHeTe.

[Tpucnoco06IeHHOCTh YeI0BEKA K Pa3HBIM YCIOBUSIM CPEbI
Paznen 4. Jxogorus 18
Tema 4.1. OcCHOBHOe coJiep:KaHue 2 OK-1
Ikoaornyeckue | Teopernueckoe o0yueHue: 2 OK -2
dbaxTopsl 1 Cpenbl oOUTaHUsT OpTaHU3MOB: BOJIHAs, HA3€MHO-BO3/AYIIIHAS], TOUBEHHAS, OK-7
Cpeabl ;KU3HU BHyTpUOpranu3dMeHHasi. u3nko-XxuMU4YecKue 0COOCHHOCTH CpeJl OOUTaHUs OPTaHU3MOB.

[Tpucnoco6yienus: opraHu3MOB K KU3HU B pa3HbIX cpenax. [loHaTHe 3K0I10rn4ecKoro

(daxrTopa. Knaccudukanus sxonornyeckux gpakropos. [IpaBuno munumyma FO. JInubuxa.

3akoH TonepanTHocTu B. Illendopaa
Tema 4.2. OcHOBHOe cogepkaHue 4 OK-1
Honyasiuus, Teopernueckoe o0yuenue: 2 OK -2
cooduecTBa, DKOJIOrMYecKasi XapakTEePUCTUKA BUA U MOMYJISIUU. DKOJIOTHYecKasl HUIA BUJIA. OK -7
IKOCHUCTEMBbI DKOJIOTMYECKHE XapaKTepUCTUKH nomysinuu. CoobIecTBa U 3KocUcTeMbl. buoiieHos u ero

cTpykTypa. CBsI3u MEX1y opranu3Mamu B 6uorieHo3e. CTpyKTYpHbIE KOMIOHEHThI

AKOCHUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, peAyLeHThl. KpyroBopoT BeliecTB U MOTOK

AHEPruM B sKocucteme. Tpodudeckue ypoBHU

IIpakTuyeckue 3aHATHS: 2




Tpoduueckue nenu u cetu. OCHOBHBIE MMOKA3aTENIN SKOCUCTEMBI. bruoMacca 1 mpo Iy KIusl.
DKOJIOrMYEeCKHe MUPAMUIBI Yncell, OnomMacchl U sHepruu. [IpaBuio nupamMuisl SHEPTUU.
Pemienne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHHUI IO IEPEHOCY BEMIECTBA U
SHEPIUM B SKOCUCTEMAX C COCTABJICHUE TPOPUUECKUX 1IeTIel U mupaMu]i OMoMacchl U
SHEpPrun

Tema 4.3. OcCHOBHOe coJiep:KaHue OK-1
buocdepa - Teopernueckoe o0yueHue: OK -2
rjaodajabLHas buocdepa — xxuBas o6onouka 3emnu. Pazsurue npencrasienuit o ouocdepe B tpynax B.H. OK -7
IKoJiornveckasi | Bepuaackoro. O6mactu 6uocdepsl 1 ee KOMIOHEHTHI. JKuBOe BelecTBO Onocdepsl U ero
cucremMa GyHKUIUU.

3aKOHOMEPHOCTH cyIliecTBOBaHUs Ouochepbl. OcodeHHOCTH OMoc(ephl Kak ri1o0aibHOM

AKOCUCTEMBI. [[nHaMuueckoe paBHOBecue B bnocdepe. KpyroBopoThl BemiecTB u

OMOreOXMMHUYECKHE UKIIBI. [ T0OATbHBIE 9KOJIOTHYECKIE MPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcCHOBHOe coJiep:KaHue OK-1
Bausinue Teoperuueckoe odyuenue: OK -2
AHTPONOI€HHBIX | AHTPONIOTECHHBIE BO3JIEHCTBUS HAa Onocdepy. 3arps3HeHus KaK BUJ aHTPOTIOTEHHOTO OK-4
(¢akTopos Ha BO3JICMCTBUS. AHTPOIIOTe€HHbIE BO3/IeCTBUs HAa aTMOchepy. Bo3zneiicTBus Ha runpocdepy. OK-7
ouocepy Bo3zgetictBus Ha mutocdepy. AHTPOIIOTEHHBIE BO3ICHCTBUSA HA OMOTUYECKUE COODIIEeCTRA.

VYTiryOJIeHHO U3y9ar0OTCsl OTXO/IbI, CBSI3aHHBIC C OMPEICIICHHON
npodeccueil/crnenuanbHOCThIO

HpaKaneCKne 3aHATHUA:

HpaKTquCKOC 3aHATUC ((OTXOI[BI IIpOU3BOACTBA»

*B ToM uuncJe l'lpO(l)eCCI/IOHa.]IbHO-OpI/IeHTI/IpOBaHHOC COACP/KAHUC IPAKTHICCKOTO
3aHATHUA

[IpakTrueckoe 3anstue «OTXx0AbI MPOU3BOACTBaY». Ha ocHOBe (henepanbHOro
KJIacCU(UKAIMOHHOTO KaTajora 0TX0JI0B OMpPEeisaTh KJIacC OMaCHOCTH OTXO/IOB;

arperatHoe cocTosinue u gusznueckyro popMy 0TX00B, 00pazyronuxcs Ha pabouem mecte /

Ha dTanax Mpou3BOJCTBA, CBA3AHHbBIE C ONPEAEICHHON Mpodeccueit/crnennaibHOCThIO




Tema 4.5.
Biausinue
COLMAJILHO-
IKOJOTMYEeCKHUX
(¢akrTopoB Ha
3[10POBbeE
yeJioOBeKa

OcHOBHOe cogepKkaHue

Teopernueckoe o0yueHue:

N

310poBBE U €T0 cocTaBisoIue. aKTOPhI, MOJIOKUTEIHHO U OTPUIIATEIHFHO BIUSIONINE HA
opra"u3M 4denoBeka. [IpobieMa TeXHOTeHHBIX BO3/ICHCTBUI Ha 3JJ0POBhE UETIOBEKA
(37IEeKTpOMAarHUTHBIE TOJIsA, OBITOBAsE XUMHUSI, U30BITOUHBIE IITYMBI, padalius U T.11.).
Ananraiusi oprannu3Ma yejaoBeka K hakropam okpy:xkaroien cpeabl. [Ipuniumnbt

dhopMupoBaHUs 310pOoBbecOeperaroiero noseaeHuss. Gu3ndeckas akTHBHOCTD U 3JJ0POBbE.

brnoxumMuyeckne aceKThl PanrOHAJIBHOI'O ITMTAHWA

JIaﬁopaTopHLIe 3aHATHA:

Jlaboparopnas pabota Ha BEIOOD:

1. JlabopatopHas pabota «YMCTBEHHAs pabOTOCIIOCOOHOCTDY
OBnajieHre METOIaMU OTpeIeSICHHs] TTOKa3aTeseil YMCTBEHHOU pab0TOCTIOCOOHOCTH,
00BbSICHEHNE MOTYUYECHHBIX PE3YIHTATOB U (DOPMYTUPOBAHKE BHIBOJIOB (MMCHbMEHHO) C
MCIIOIb30BaHUEM HAYUYHBIX MOHSITUH, TECOPHUI U 3aKOHOB

2. JlabopatopHas pabota «Bnusiaue abnotnyecknx (HakTOpoB Ha YeToBeKa (HU3KUE U

BBICOKHE TEMIIEPaTYyPhl)»

N3yueHnne MmexaHU3MOB aJanTallii OpraHu3Ma 4eJIOBeKa K HU3KUM U BBICOKUM
TeMreparypaM U 00bsICHEHHE TIOJYYeHHBIX pe3yJIbTaToOB U (OPMYJIUPOBAHKUE BHIBOJOB
(MMCHMEHHO) € UCTIOIB30BAaHUEM HAYUYHBIX MOHSATUN, TEOPUN U 3aKOHOB

*B ToM uuncJe l'lpO(l)eCCI/IOHa.]IbHO-OpI/IeHTI/IpOBaHHOC COJACPKaAHUC ﬂaﬁopaTopnoro
3aHATHUA

B xauecTBe TpUTTEPOB CHUKAIOIHUX PAOOTOCTIOCOOHOCTh UCIIOIB30BaTh YCIOBUS
OCYILIECTBIICHUS TPOPECCUOHATIBHON JIESITENIbHOCTH: IIIyM, TeMIepaTypa, puznueckas
Harpy3ka v T.[I.

OK -2
OK -4
OK -7

KonTpoabHas
padora

TeopeTndecKne acreKThl IKOJIOTUHA

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE CO/lepPkaHue (CoAep:KaHue MPUKIATHOTO MOYJIA)

Pa3gen 5. buoJjgorusa B ;ku3Hu

OcHOBHOe cogepKkaHue

OK-1
OK -2




Tema 5.1. Teoperndeckoe coaepxxanue: 2 OK -4
buorexnonorun | buotexHoIOrus Kak Hayka ¥ Npou3BOACTBO. OCHOBHBIE HAPABJICHUSI COBPEMEHHOM 2
B 'KHM3HHU onorexHoJOoruu. Metoabl OMOTEXHOJIOTUU. OOBEKTHI OMOTEXHOJIOTHU. DTUKA
KAaXK/J10T0 OMOTEXHOJIOTUUECKUX U TeHETUYECKHUX dKCIiepuMeHTOB. [IpaBuia noucka u ananmsa
OMO3KOJIOTNYECKON MH(POPMALIMK U3 PA3ITMYHBIX HCTOYHUKOB (HayuHas U yueOHO-Hay4dHas
IuTepaTypa, cpelicTBa MaccoBoM nH(popmaiuu, ceth UHTEpHET U IpyTHe)
IIpakTHyeckue 3aHATHS: 2
Keiicel Ha ananu3 uHGOpMAIMU O HAYYHBIX JOCTHXKEHUSX B 00JIACTH T€HETUYECKUX 2
TEXHOJIOTHH, KIETOYHON WHKCHEPHH, MUIIEBBIX OMOTEXHOIOTHI. 3amuTa Kerca:
MIPEJCTaBICHUE PE3YJIbTATOB PEIlICHHs KeMCOB (BBICTYIUICHHE C IPE3EHTAIINEH)
Tema 5.2.2. BHOTEXHOJIOTUH ¥ TEXHHYECKHE CHCTEMbI 4
Tema 5.2.2. OcCHOBHOe coliep:KaHue 4 OK-1
buorexHojorun | [IpakruuecKue 3aHsATHS: 4 OK -2
H TEXHHYECKHE | PaspyTHE OMOTEXHOJOTHH C MPUMEHECHHEM TEXHHUECKHUX CHCTEM (OMOMHKEeHEpHS, 2 OK-4
CHCTEMBI ouonH(pOpMaTUKa, OMOHUKA) M UX IPUMEHEHHE B KU3HH YEIIOBEKA, TIONCK M AHAIIH3
nH(pOopMaIK U3 Pa3IMUHBIX UCTOUHUKOB (Hay4yHas U yuyeOHO-HAy4YHas JIUTEpaTypa,
cpeAcTBa MaccoBoil uHGopMaluu, cetb IHTEpHET U Apyrue)
Keiicel Ha ananu3 uHGoOpMaIUU O Pa3BUTHU OMOTEXHOJIOTUN C MPUMEHEHUEM TEXHUUECKUX
cucteM (I10 TPyIIam)
3amuTa keiica: [IpeacTaBnenue pe3yabTaToOB PEIICHUS KECOB (BBICTYIJICHUE C 2
Mpe3eHTaIein )
IIpomexkyTouna 2
sl aTTecTaums 3a4eT ¢ OLECHKOU
MO JUCHUILINHE
Bcero: 72




3. YCJOBUS PEAJIU3ALIMM TPOTPAMMBI OBLLIEOBPA3OBATEJLHOM
JTUCLUATINH

3.1. I[.]Iﬂ pecajin3anumn nmporpaMmmbl THCHUIIIINHBI TOJ/IZKHbI ObITh NnpeayCMOTPECHLI
CJICAYIOIIHE CIICHNAJIBHBIC IIOMCIICHUA

Kabuner «buonoruny», ocHaieH o00pyoBaHreM: MeOenb, 10CKa, MEJ, HAaTJIsIHbIE
mocoOus (KOMIUIEKTHI Y4E€OHBIX TaOJIHI, IJIAKATOB), TEXHUYECKUMHU CPEACTBAMH O0yUCHHUS:
KOMITBIOTEP C YCTPOICTBAMH BOCIPOU3BEICHUSI 3BYKa, IPUHTEDP, MYJIbTUMEANA-TIPOCKTOP C
AKpPAHOM, YKa3Ka-Mpe3eHTep sl IPE3CHTAIUH.

3.2. UupopmannoHHoe odecneyeHne peaju3auu NporpaMmmbl

Jlist peanuzanuu nporpaMMbl OMOJIMOTEUHBIA POH]T 00pa30BaTEIbHON OpraHU3aIH
MMEEeT IMeYaTHbIE MAJIEKTPOHHbIE O00pa3oBaTelbHble U HMHMOPMALMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbBIE /1JIs1 UCTIOJIb30BAHUS B 00pa30BaTEIbLHOM IIPOLIECCE, HE CTApILE ST JIET
C MOMEHTa U3JaHusl.

Pexomennyemble TMeuyaTHblE W3JaHUSA 1O pealnu3aluu o0eoopa3zoBaTeIbHON
JUCIUIUIMHBI PEJICTABIECHBI B METOIMUYECKUX PEKOMEHAAIUAX 10 OPTaHU3auU O0yUEHHUS.

OCHOBHBIE HCTOYHUKHU

1. Aradonosa, W. b. buonorusi: 6a30BbIil ypOBEHb: MPAKTUKYM : yueOHoe mocodue / U.
b. Aradonosa, B. U. CuBornazoB. — Mocksa : [Ipocemenue, 2024. — 112 ¢. — ISBN
978-5-09-112641-9. — TekcT : 31eKTpoHHEIHN // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/409214 (nata oopammenus: 04.03.2025).

2. AradonoBa, U. b. buonorus: 6a3oBe1il ypoBeHs : yueObnuk / 1. b. Aradonona, A. A.
Kamenckuii, B. . CuBoria3zoB. — Mocksa : [Ipocsemenune, 2024. — 271 ¢. — ISBN
978-5-09-113524-4. — TekcT : >1MeKTpoHHBIN // JlaHb : 3JEKTPOHHO-OMOIMOTEUYHAS
cuctema. — URL: https://e.lanbook.com/book/409217 (nata obpamenus: 04.03.2025).
— Pexxum nmocTyma: 1j1s aBTOpU3. MOJIh30BaTeNeH.

JIOTIOTHUTENbHBIE HCTOYHUKH

1. ®enopoc, E. Y. Dxonorus: 0a30BbIil ypoBEHb: MPaKTUKYM : yueOHoe mocodue / E. W.
®enopoc, I'. A. HeuaeBa. — Mockaa : IIpocsemenue, 2024. — 381 c. — ISBN 978-5-
09-110839-2. — TekcT : 31eKTpOHHBIN // JIaHb : 371€KTPOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/408734 (nata ooparienus: 04.03.2025). — Pesxxum
JOCTyTA: JIsl aBTOPU3. MOJIB30BaTENCH.

2. Dxonorus. aauBuayanbHbIil MpoekT. AkTyanbHas skojorus : 10—11-e kmaccw :
0a3oBbIii ypoBeHb : yueOHuk / M. B. TlonoBkosa, A. B. Hocos, T. B. [lonoBkosa, M. B.
Maiicak. — 4-e u3n., crep. — Mocksa : [Ipocsemnienue, 2024. — 191 ¢. — ISBN 978-



5-09-114685-1. — Tekcr: onektpoHHbId /  JlaHb AIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/437345 (nata obpamenus: 04.03.2025).
— Pexxum nocTyma: 11 aBTOpHU3. MOIh30BaTEICH.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJBHOM JUCIUAILIUHBI

KoHTposb 1 oneHKa pe3yabTaTOB OCBOEHHUS 00I1€00pa30BaTENbHON JUCIUIUIMHBI
PacKphIBAIOTCS Yepe3 AMCUMIUIMHAPHBIE pe3yJbTaThl, HAIIPaBICHHbIE HA (HOPMHUPOBAHUE
001X 1 MPOoPeCcCUOHAIBHBIX KOMIETEHIIUHI IO pa3/ieslaM U TeEMaM COJIepKaHusl yueOHOTO

Marepuania.

Oomas
KOMIIETeHIUA

Pasznen/Tema

Tun oneHOYHBIX
MepOonpUATHI

Pa3pen 1. Kiierka —
CTPYKTYPHO-
(pyHKkuuoHaIBLHAS
eIMHHIIA JKHUBOI'0

KontponsHas pabota
«MonexysapHbIA YPOBEHb
OpraHu3aluyu KUBOTO»

OK 02

buonorus xak Hayka.
OO6m1as xapakTepucTuKa
KU3HU

3anonHenne TabIHIBI C
OITMCAaHUEM METOJIOB
MHKPOCKOTTUPOBAHUS C HX
JIOCTOMHCTBAMU B
HEJOCTAaTKAMHU.

3amnonnenue Tadaunel «Briman
YYEHBIX B pa3BUTHUE OUOTOTHUM»
3aroIHEHNE CPAaBHUTEIBHOU
TaOJUIIBI CXOJICTBA U PA3THUIHI
>KHBOT'O M HE JKHUBOTO

OK 01
OK 02
OK 04

CrpykTtypHO-
(yHKUMOHATBHAS
OopraHu3anus KJIeToK

OneHnBaeMast TMCKyCCHs 1O
BOITPOCaM JIEKIIUH

Pa3paboTka MEHTaNbHOU KapThl 11O
KJIacCU(PUKAIMU KIETOK U UX
CTPOCHHIO Ha MPO- U
AYKapUOTUYECKUX U IO I[apCTBAM
B MUHU TpyIax

Brimonuenue u 3amura
1a0opaTOPHBIX padoOT:
«CtpoeHue KIeTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOUHbBIE
BKJIIOUEHHUS (Kpaxmal,
KapOTUHOU/IbI, XJIOPOILIACTHI,
XPOMOILTIACTHI )»




[IpakTryeckoe 3aHsTHE.
IIpencraBineHue yCTHBIX
COOOIIEHUI ¢ Mpe3eHTallUEeH,
MOATOTOBJIEHHBIX IO MEPEYHIO
HMCTOYHHKOB, PEKOMEHOBAaHHBIX

npenojaBaTeaeM
OK 01 CtpykTypHO- OpPOHTAIBHBIA OIPOC
OK 02 GyukumonansHeie pakropsl [PazpaboTka riaoccapus
HACJIEICTBEHHOCTH Petienuie 3a1au Ha onpeeneHue
MOCJIe1I0BATEILHOCTH
HYKJIEOTUI0B, aMUHOKHCJIOT B
HOpPME U B CITy4ae U3MEHEHUs
MOCJIeI0BaTEILHOCTH
Hykineotunos JIHK
OK 02 OOMeH BemecTB U DpoHTATBHBIN OTIPOC
IIpeBpaIlEeHUEe SHEPTUU B 3aroJIHEHUE CPABHUTEIBHOMN
KIIeTKe TaOJHIIB XapaKTEePUCTUK TUTIOB
oOMeHa BelleCTB
OK 02 Kuznennbii nuki kiaetku. | OOCykJIeHHe Mo BOIpocaM
OK 04 Muro3. Meiio3 JNEKIUU
Pa3paboTka JeHThl BpeMEeHU
KU3HEHHOTO IIUKJIA
Paznea 2. Ctpoenue u KontponpHas padora “CtpoeHue
(GyHKUMM OpraHusmMa 1 QyHKIIMU opranu3ma’
OK 02 CrtpoeHue opraHu3zMa OrneHnBaeMast TUCKYCCHSI
OK 04 Pa3zpaboTka MeHTaTBHON KapTh
TKaHEN, OPraHoOB U CUCTEM
OpraHOB OPraHU3MOB (pacTeHHs,
KUBOTHBIE, YEJIOBEK) C KPATKOM
XapaKTEPUCTUKON UX (PyHKIIHIA
OK 02 ®opMbl pa3MHOKEHUS OpoHTaNBHBINA OITPOC
OpraHU3MOB 3anoyiHeHUE TaOIHIIBI ¢ KPaTKOU
XapaKTEePUCTUKON U mpUMeEpamMu
dhopM pa3sMHOKEHHUS OPTraHU3MOB
OK 02 OnTOTreHe3 pacTeHUH, Pa3zpaboTka 1eHTH BpeMeHH ¢
OK 04 ’)KUBOTHBIX U YEJIOBEKA XapaKTepHCTHKOP'I OTaIrloB

OHTOT'€HE3a OTAEJIBHOW IPyNIoin
KUBOTHBIX U YEJIOBEKA 11O
MHKpOTpyImnam

Tect/onpoc

CocraBneHne KU3HEHHBIX IUKIIOB
pPACTEHUM T10 OTAEIIAM




(MOXOBH/IHBIE, XBOIIEBU/IHbBIE,
MarnopoOTHUKOBUIHBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HacJIeI0BaHUS

Pa3zpabotka rioccapus
OpPOHTAIBHBIA OIPOC

TecT 1o Bopocam JIEKIIUU
Pemenue 3amay Ha onpeaeseHue
BEPOSITHOCTU BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB MpU
MOHO-, JIU-, TOJTUTUOPUTHOM U
aHAJM3HUPYIOIIEM CKPEIIUBAHUH,
COCTaBJICHHWE T€HOTUITUYECKUX
CXEM CKpeIlUBaHUs

OK 01
OK 02

ClienJIeHHOE HACJIETOBaHUE
MPU3HAKOB

Tect

Pa3zpabotka rinoccapus

Pemenue 3amay Ha onpeesieHne
BEPOSITHOCTA BOSHUKHOBEHUS
HACJICICTBCHHBIX TIPU3HAKOB MIPH
CIICTUICHHOM HACJICJIOBAHHH,
COCTaBIICHUE T€HOTHITHYECKUX
CXEM CKPEIIUBAHMSI

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
M3MEHYHMBOCTH

TecrT.

Pemenune 3amau Ha onpeneneHue
TUIIA MyTallWM IIPU TIepeade
HACJICACTBCHHBIX IPU3HAKOB,
COCTaBJIICHHE T€HOTUITMYECKUX
CXEM CKPEIINBAHUS

Pazpnea 3. Teopus
IBOJIIOLIMH

KonrtponsHas pabota
“TeopeTnuecKknue acreKThbl
ABOJIIOIIMHU KU3HU Ha 3emiie”

OK 02
OK 04

HcTopus 3BOTHOLHOHHOTO
yueHus1. MUKPOIBOJIIOLUSA

OPOHTAIBHBIA OIPOC

Pa3zpaboTka rioccapusi TepMUHOB
Pa3zpaboTka JeHThl BpeMeHU
Pa3BUTHS DBOJIOIMOHHOTO YICHHS

OK 02
OK 04

Makpo3BOITOIHS.
Bo3HukHOBEHHE U pa3BUTHE
KU3HU HA 3emiie

OneHnBaeMast TUCKYCCHSL:
UCTIOJIb30BaHUE apPTyYMEHTOB,
OMOIOrMYECKO TEPMUHOJIOTUH H
CUMBOJIUKH IS TOKA3aTEIbCTBA
pPOJICTBAa OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYEeCKUX TPy
Pa3zpaboTka JieHThl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHUSA




KU3HHU HA 3emMiie

OK 02 [Tpoucxoxaenne yenoBeka — | DpoHTATBHBIN OITPOC
OK 04 AHTPONOTEHE3 Pa3zpaboTka JeHThl BpeMeHU
MIPOUCXOXKCHHUS YeTIOBEeKa
Paznen 4. JxoJiorus
OK 01 Okonorudyeckue GpakTopbl U | TecT Mo KOIOTUYECKUM
OK 02 Cpebl KU3HU (daxTopam u cpenam KU3HU
OK 07 OpraHu3MOB
OK 01 [onynsiiust, coodmectBa, |CocTaBiIeHUE CXEM KPYyroBOpOTa
OK 02 SKOCUCTEMBI BEIIIECTB, MCIOJb3YsT MATCPHUAIIBI
OK 07 JEKIIAN
Pemenne npaktuko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3a/IaHUM TIO TIEPEHOCY BEIIECTBA U
SHEPI'UM B SKOCUCTEMAX C
COCTaBJ€HUE TPOPUUECKUX LIeTeit
Y UpaMu]i OMOMAaCChl U SHEPTUU
OK 01 buocdepa - rmodbanpHas OueHnBaeMast UCKYCCHUS
OK 02 JKOJIOTUYECKAsA CUCTEMA Tect
OK 07
OK 01 Bnuanue autponorenusix | Tect
OK 02 (akTopos Ha Guochepy [Ipaxktrueckas padora “OTX01bI
OK 04 Ipou3BO/CTBA”
OK 07
OK 02 BnusHue conuanbHO- OueHuBaeMast TUCKYCCHSI
OK 04 9KOJIOrMUECKUX (PaKTopoB Ha|BhImomHeHne nabopaTtopHoit
OK 07 3/J0POBBE UCITOBEKA paboThI Ha BHIOOD:
"YMcTBEHHAas
paboTOCIIOCOOHOCTR",
"Bnusinue abuoTHYeCKux
(hakTOpOB Ha YeJIOBEKA (HU3KHUE U
BBICOKHE TeMIepaTypbl)"
Pa3nea S. buoJsiorus B 3amura Kenca: MpeICTaBICHNE
JKU3HU PE3YyIbTATOB PELICHUS KEHCOB
(BBICTYILJIEHHE C TIPE3CHTAIINEH)
OK 01 buorexHonoruu B :KU3HU Brimmonuenue kenca Ha aHanus
OK 02 KaKIOTO uH(OPMAITIHN O HAYIHBIX
OK 04 JTOCTHKEHUSAX B 00J1aCTH

T€HETUYECKUX TEXHOJIOTUM,
KJIETOYHOUW MHXEHEPUH, MUIIEBBIX
OMOTEXHOJIOTUM (10 TrpymIam),




MPEICTABIEHUE PE3YJILTATOB
pEIICHUs KEUCOB

OK 01 [Ipombrnennas Brimonnenue kenca Ha aHanus3
OK 02 OMOTEXHOJIOTUSA uHpOpMaIUU O Pa3BUTUHU
OK 04 MIPOMBIILJIEHHON OMOTEXHOJIOT U

(o rpynnam), mpeacTaBiIeHUE
pPE3yIbTaTOB PELIEHUS KEWCOB

OK 01 ConnanpbHO-3THYECKUE Bremonnenue kerica Ha aHann3
OK 02 acIeKThl OMOTEXHOJIOT Uit uH(opMaIMU 00 STHYECKUX
OK 04 aCIEeKTax Pa3sBUTHS

OMOTEXHOJIOTUM (10 rpymmam),
MpeCTaBICHUE PE3yJIbTATOB
pEIICHUS KEUCOB

OK 01 buorexHonornu n Brmonnenue kerica Ha aHann3
OK 02 TEXHUYECKUE CUCTEMBI nH(pOpMaLU O Pa3BUTUSA
OK 04 OMOTEXHOJIOTHUH C IPUMEHEHUEM

TEXHHUYECKUX CUCTEM (10
rpyIIaMm), MpeICTaBICHHE
PE3yIbTaTOB PEIIEHUS KEWCOB

Bompocks! k 3ayery:

1. Knerounas teopus. CtpoeHue u QyHKIIMK OPTaHOUIOB KIETKH, SMOPHUOIOTUYECKHE
JI0Ka3aTeIbCTBA SBOJIOIMU OPraHUUECKOTO MHPA.

[Ipokapuotuueckue kietku. Heknerounsie (hOpMBbI )KU3HU - BUPYCHI.
Opranuyeckue BeliecTBa KIeTKU. beiaku, ux crpoeHue u GyHKIUU.

Opranudeckue BEIIECTBA KIETKU. YTIEBOAbI U JIUIMUIBI.

Hyxnennossie kucnotsl: JJHK n PHK.

OO6mMen BeniecTB B kiieTke. AT® — yHuBepcallbHbI HCTOUYHUK YHEPTHH.
[Tnactuueckuit oomeH. bruocunTe3 GeIKoB.

OHepretuueckuii oomeH B kiietke. Cunrtes ATO.

: Oco0eHHOCTH TIIACTUYECKOTO0 M PHEPreTUUYECKOr0 OOMEHa PacTUTEIbHOU KIIETKHU.
DOTOCHUHTES.

10. Ctpoenue u pyHknuu sapa kiaeTkd. CTpoeHHEe XPOMOCOM.

11.  Jlenenue kieTku. MUTO3 B Mei03: (pa3bl M CpaBHUTENIbHAS XapaKTePUCTHKA.

12.  ®opwmbl pa3MHOXKEHUST OpraHu3MOB. OBOTEHE3 U CIIEPMATOTCHE3.

13. VHmuBMayaabHOE pa3BUTHE OPTAaHU3MOB — OHTOTCHE3.

14.  becnoJsioe u 1osoBoe pa3MHOkKeHUE opranu3MoB. OmnonorBopenue. Ero 3nauenue.
15. T'ubpuponoruyeckuit METO 1 U3yUYeHuUs HacleacTBeHHOCTH. [lepBblii 3akoH Menens.
16. JlurubpumHoe ckpemmBaHue. BTopoii 3akon Menmens.

17. SIBneHue CUEIJIEHHOTO HACJIEIOBAHUS U F€HETHKA ToJIa.

18. T'enerumka yenoBeka. Ee 3HaueHME 71T METUITMHBI U 3PaBOOXPAHEHUS.

19. HewnacnencTBeHHas U HAacEACTBEHHAS N3MEHYUBOCTb.

CoOoNORLN



20. 3agaum coBpeMeHHOH cenekmuu. CeleKIus pacTCHHM.

21. Cenexuus )KUBOTHBIX.

22.  Cenexuust MUKPOOPTaHU3MOB.

23. buotexHonorus. XapakTepUCTHKAa OCHOBHBIX METOJIOB OMOTEXHOJIOTHH.

24. buochepa u cBoWcTBa OMOMACCHI TUTAaHETHI 3eMisi. KpyroBopoT BemecTs u
MpeBpalleHre SHEPTUHN B Ouochepe.

25.  DBomonmoHHBIC ipeAcTaBieHus a0 Y. lapsuna.

26.  IlameonToMmornyueckKue, CpPaBHUTEIIbHO-aHATOMHYECKHUE, AMOPHUOJIOTHYECKHE
JI0Ka3aTeIbCTBA SBOJTIOIMU OPraHUYECKOTO MHPA.

27. HacnencTBeHHOCTh U U3BMEHUYHUBOCTH. VX pOJTh B BOJIOIHH.

28. HckyccTBEeHHBIN U €CTECTBEHHBIN O0TOOD.

29. bops0a 3a cymiecTBoBaHUE B IpUpoae. Buasr 60pb0kI 3a CyIiecTBOBaHHUE.

30. IIpucmocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIHLHOCT.

31. Bun. OcHoBHblE KpuTepuu Buma. llomynsmus - eAWHUIIA  DBOJIOIUH.
MuxkposBomronus.

32. I'maBHBIE HAITPABJICHUS YBOIOIUN OPTaHUYECKOT0 MUpa. ApomMop(}o3, HaHOoaN TaIUs,
JiereHepanusi.

33.  MakposBomonus. Ee moka3arenscTsa.

34. Jloka3aTenbCTBa TMPOUCXOXKICHUS HYEOBEKAa OT JKUBOTHBIX. JIBWKymue (GakTopshl
aHTpOIIOreHe3a.

35. AoOwmortnueckue u bmorndeckue HakTopsl cpeanl. VX 3HaUeHHE TSI )KUBOW TIPUPOJIBI.
36. IIpucmocoOJICHHOCT,  OPTaHW3MOB K  CE30HHBIM  SIBICHHSIM B MPUPOJIE.
DOTONEPUOAU3M.

37. Bun u nomymnsius. VX skonmorndeckas xapakTtepucTtuka. [Ipodiemsl parmoHaaI»HOTO
UCIIOIb30BaHUs BUJIOB.

38. Dkonormueckne CUCTEMbI. BUmoBas W TPOCTpPAHCTBEHHAs CTPYKTypa JKOCHUCTEM.
[TumeBbie CBsI3U, KPYroBOPOT BEHIECTB M MPEBpAIEHUE HSHEPrUU B HIKOCUCTEMAX.
MexBHU10BbI€ B3aMOOTHOIIEHHUS B YKOCUCTEME.

39. Bogmoem m gyOpaBa Kak MpUMEphl OMOTeONeH030B. M3MeHeHusT B OMOTEOIeH03aX.
Cykueccus. VIckyccTBEHHBIE 9KOCUCTEMBI: arpOIEHO3HI.

40. [lpwHIMOBI W TPUMEPHI WCIIONH30BAHUS B XO3SHUCTBEHHON MEATETHLHOCTH JIIOJEH
MOpGh0-GYHKIIMOHAIBHBIX YEPT OpraHU3alii PACTEHUH U )KUBOTHBIX.
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