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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITIPOTPAMMBbBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI « BUOJIOT UsT»

1.1. MecTo aucuuniaunbl B cTpykrype OIl CIIO

O6meoOpazoBarenbHas aucuuiuinHa — «buonorus»  siBnsgercs  00s3aTENBHOM — YacThIO
0011e00pa3oBaTeIbHOTO MUKJIA 00pa3oBaTeNbHOW Tporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO mo
crietnnansHocT 38.02.08 Toprosoe neno.

1.2. Heau u nuianupyembie pe3yabTaThl 0CBOEHHUS JUCHUILINHBI

1.2.1. lleau aucuMnJIMHBI

CopepxaHue MporpaMMbl 0OIIe00pa3oBaTeNbHON AUCHMILIUHBI «bHOTOTHA» HAmpaBiIeHO Ha
JOCTHKEHHUE PE3yJIbTATOB €€ M3Y4YeHHs B COOTBETCTBUH ¢ TpeboBanusmu DPI'OC COO c yderom
npodeccuonanbaoit HanparineHHocTn PI'OC CIIO. Ilens w3ydeHHs] TUCHUIIIMHBI «bHonOrHsS» Ha
0a30BOM ypOBHE — OBJAJCHUE OOYYAIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIbHOU
OpraHMU3aIfK KUBBIX CHUCTEM PA3HOTO paHra M MpHOOpeTeHUEe YMEHHI MCIONB30BaTh 3TU 3HAHUS IS
IPaMOTHBIX JIEUCTBUI B OTHOILIEHUU OOBEKTOB KUBOW MPHUPOIBI U PEHICHUS PA3TUYHBIX KU3HEHHBIX
npo0Jem.

JlocTrKeHHE [eNN U3ydeHUsl JUCIHUILTUHBI «bruoorus» Ha 6a30BOM ypOBHE OOECIIeUnBAETCS
peIlIeHreM CIIeIYIOINX 3aau:

o OCBOCHHME OOYYAIOIIUMHCA CHUCTEMbl 3HAHUH O OMOJIOTMYECKUX TEOPUAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIax, CIyXallluX OCHOBOM Uil (opMHpOBaHUS
IIpEICTaBICHUN 0 €CTECTBEHHO-HAYYHO! KapTHHE MUpa,

0 MEeTOJaX HAYYHOTO TO3HaHUS, CTPOSHHH, MHOTOOOPAa3HH U OCOOCHHOCTSIX KHUBBIX CHCTEM Pa3zHOTO
YPOBHSI OpPraHU3aLIMH, BBIAIOLINXCS OTKPBITHAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

J ¢dbopmupoBaHue y o0yyaromuxcs MI03HABATENbHBIX, MHTEJUICKTYaJIbHBIX
M TBOpYECKMX  CHOCOOHOCTEH B  Tpolecce aHajau3a JaHHBIX O  IyTSIX  Pa3BUTHS
B OMOJIOTMHM HAay4YHBIX B3IJISJIOB, HJIEH M TMOJIXOAOB K H3YyUEHHIO KMBBIX CHCTEM DPAa3HOTO YpPOBHS
OpraHM3aluH;

o CTaHOBJICHHE y OOydYarommxcs OOIIeiH KyJIbTypbl, (YHKIHOHAJIBHOW IPAMOTHOCTH,
pa3BUTHE YMEHHUIH OOBSCHATh W OILCHUBATH SIBJICHUS OKPYKAIOMIETO MHpa >KUBOM IPHPOIBI Ha
OCHOBAHMU 3HAHWH U OMBITA, MOJYYCHHBIX IPU U3yUYECHUH OMOJIOTUH;

J ¢dbopmupoBaHUEe y 00YyYarOUMXCs YMEHUH WILTIOCTPUPOBATH 3HAYCHHE OMOIOIMYECKHX
3HAHWH{ B MPAKTHYECKOH JEITEIHOCTH YEJI0BEKa, Pa3BUTUN COBPEMEHHBIX MEIUIIMHCKUX TEXHOIOTHH
1 arpoOMOTEXHOJIOTHIA;

o BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM YXHUBOW TPHPOJIBL,
HEOOXOIMMOCTH OEpeKHOr0 OTHOIIEHUS K HeH, COOMIOACHUS ITHMYECKUX HOPM NpU MPOBEACHUU
OMOJIOTUYECKUX WCCIICOBaHU,

o OCO3HaHME LIEHHOCTH OMOJIOTUYECKUX 3HAHUN JUIs MOBBILICHUS YPOBHS 3KOJIOIMYECKON
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
. NpUMEHEHHE MNPUOOPETEHHBIX 3HAHMW W yMEHHH B  TOBCETHEBHOH IKH3HHU

JUTSL OLIEHKHU TTOCIIEJICTBUI CBOCH MEATENILHOCTH 10 OTHOIICHUIO K OKpPYKaroIIel cpesie, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHWE U COOI0IEHNE Mep MPODUIAKTHKY 3a00IeBaHUH.



1.2.2. IlnanupyemMble pe3yJIbTaThbl 0CBOCHHS 001e00pa3oBaTebHON AUcHUILINHBI B c00TBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.
Oco0oe 3HaueHue AUCHUIUIMHA uMeeT npu hopmupoBanuu U pazsutuu OK u [1K.

Kon 1 | TLianupyembie pe3yJbTaThl 0CBOCHHUS TUCIHILTHHBI

HauMeHOBaHMe

q’OPM“pyeM"jX Oo0mue JucuMNIMHAPHBIE

KOMIIeTeHIIUI

OK 01. Broibupats | JInuHOCTHBIE pe3yiabTaThl AODKHBL OTpaxkare B dYactu: | [IP6 1. CdopMupoBaHHOCTH 3HAHMI O MeECTe H POJIU

CHocoObl  pElICHUs | TPYJOBOI'O BOCIIUTAHUSA: OMOJIOTMM B CHUCTEME HAyYHOTO 3HAHUA;QYHKIIMOHAIBHON

3aj1a4 - TOTOBHOCTb K TPYIy, OCO3HAaHHE LEHHOCTH MAaCTEpCTBA, | TPAMOTHOCTH Y€JIOBEKa JJISl PEHICHUS )KU3HEHHBIX TPOOIEM.

po)eCCHOHAIBHON | TPYIOTIOOHE; [TP6 2. ChopMHpOBAaHHOCTh YMEHUS PACKPBIBATH COJEPIKAHHE

JeSITeIbHOCTH - TOTOBHOCTh K aKTHBHOM JEATEIILHOCTU TEXHOJOTHYECKOW M | OCHOBOMOIATAIOIIUX OHOJIOTUYECKHX TEPMHUHOB W TOHSTHIA:

MPUMEHUTEIBHO K | COI[MAJIbHOM HANpaBiICHHOCTH, CIIOCOOHOCTh MHUILIMHUPOBATH, | )KU3Hb, KIIETKA, TKaHb, OpraH, OPraHW3M, BHJI, MOITYJISIIHS,

pa3InYHbIM IUIAHUPOBaTh W CaMOCTOSATENIBHO  BBINOJHATH  TaKyl | 9KOCHUCTeMa, OuoneHo3, Ouocdepa; wmerabomusm (oOMeH

KOHTEKCTaM JESITENIbHOCTD; BEIIIECTB u MpeBpalieHue SHEPTruM), roMeocTas
- UWHTEpeC K pa3u4yHbIM cdepaMm mpodecCHOHANBHOM | (caMoperysius), OrocuHTE3 Oernka, CTPYKTYpHas

eI TEIIbHOCTH;

MetanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:

OBnazieHue yHUBEPCAIbHBIMH YUYE€OHBIMH ITO3HABATEIbHBIMU
JECUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe JIeiliCTBHUS:

- CaMOCTOATENTbHO (OPMYITHpPOBATH U  AKTyalIM3HPOBATH
mpo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK UM OCHOBAHUS IS
CcpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpEAeNATh NN NEATCIILHOCTH, 3a7aBaTh MapaMeTpbl H
KPUTEPHUU UX TOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH H
paccMaTpUBaeMBbIX SIBJICHUSX;

IPpOTUBOPCUUA B

- BHOCUTb KOPPEKTHBBI B JEATEJIIbHOCTb, OLICHUBATH
COOTBETCTBUE  pE3yJIbTATOB  IEJSIM, OLEHUBAThb PHUCKHU
IMOCJICICTBUI IEATEILHOCTH;

- pa3BUBaThb KpPEATUBHOE MBIIUICHHE TIPU  PEUICHUU

YKU3HEHHBIX TIPOoOIeM
0) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHS:

OpraHM3alysl KUBBIX CHCTEM, AUCKPETHOCTh, CAMOPETYIISALHUSA,
CaMOBOCHPOU3BEJCHUE (PEMPOAYKIIHsI), HACICACTBEHHOCTD,
W3MEHYUBOCTb, HSHEPro3aBUCUMOCTb, POCT U Ppa3BUTHE,
YPOBHEBasi OpraHu3aIusl.

[TP6 3. ChopMHpOBAaHHOCTH YMEHUS PACKPBIBATH COJEPIKAHHE
OCHOBOTIOJIATAIONIUX OMOJOTHYECKUX TEOPHA U THUIIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MYTallMOHHOM, SBOJIIOIMOHHOM,
MIPOUCXOKICHHUS )KU3HU U YEJIOBEKA.

[IP6 4. CdopMHpOBAaHHOCT,  yYMEHHS  PAaCKpHIBATh
OCHOBOIIOJIararolue OHMOJIOTHYECKHE 3aKOHBI u
3akoHomepHocTtu (I'. Mennens, T. Moprana, H.W. BaBunosa,
3. Tekkensa, @. Mrwomnepa, K. bspa), rpanuusr unx
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM.

I[IP6 5. IlpwoOpereHue ombpiTa NPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O TMO3HAHHUSA, HCIOJb3YEeMbIX B OHOJIOTHU:
HaOIIoACHUS

U ONHCAHMUA JKUBBIX CHUCTEM, NPOLECCOB U SIBICHUN;
OpraHM3aINK ¥ MPOBEIACHHSI OMOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIDKECHUSI THUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY




- BJaNeTh HaBBIKAMU  Y4eOHO-HCCIEIOBATEIbCKOW |
MPOCKTHOH NI TEILHOCTH, HABBIKAMHU Pa3peIIeHUs MpodIiem;

- BBIABIIATH NPUINHHO-CIICACTBCHHBIC CBs3H1 )41
aKTyaJM3MpOBaTh 3aj7ady, BBIIBUTATh TUIIOTE3y €€ peIIeHUs,
HaXoJUuThb APTYMCHTBI JJIA J0Ka3aTcJIbCTBa CBOUX
YTBEP)KJICHHIA, 33/1aBaTh TTApAMETPhl M KPUTCPUH PEILICHHS,

- AHaJIM3UPOBATh IIOJYUYCHHLIC B XOAC PCIICHHUA 3adadun
pe3yabTaThl, KPUTUYECKH OLEHUBATh WX JOCTOBEPHOCTb,
MMPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX,

- pa3pabaThIBaTh TUIAH PEIICHUS POOIEMBI C yU€TOM aHaln3a
HMMEIOLIUXCA MaTEPUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

- YMeTh TIEPEHOCUTh 3HAaHUS B T[O3HABATCIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

- yMeTh HHTETPHPOBATH 3HAHWS W3 PAa3HBIX TNPEAMETHBIX
o0JacTeii;

- BBIIBATaTh HOBBIE HJICH,
MOAXOAbI ¥ PELLICHUS

npeajiaratb OpHUIrMHAJIbHBIC

WCCIIEyeMbIMU  BEIMYMHAMH, OOBSCHEHHS IOJYYCHHBIX
pe3ynbTaToB U (OPMYJIUPOBAHUS BBIBOJOB C HCIIOIb30BAHHEM
Hay4HBIX [IOHATHUHI, TEOPUHN U 3aKOHOB.

I1P6 6. CdopmMupoBaHHOCTH YMEHUS BBIJICIIATH
CYIIECTBEHHBIE MPHU3HAKA BHUPYCOB, KIETOK MPOKAPHOT U
9YKapuoOT; OJAHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB,
BUJIOB, OMOTEO1IEHO30B U 3KOCUCTEM; 0COOEHHOCTH MPOLIECCOB
oOMeHa BeIIECTB U TMpEBpallleHHus DSHEPIMH B KIETKE,
(doToCHHTE3a, TIACTUYECKOTO U HHEPreTHYecKOro oOMeHa,
XeMOCHHTE3a, MUTO3a, Mei03a, OIUIOJJOTBOPEHUS, Pa3BUTHUS U
pPa3MHOXKEHUsS, WHIWBHUIYaILHOTO Pa3BUTUS  OpTraHU3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO
otbopa, BUI000pa30BaHus, TPUCTOCOOICHHOCTH OPTaHU3MOB
K cpeie OOWTaHMS, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX W3MEHEHUN
B DKOCHCTEMAaX CBOEW MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MpEeBpallleHUe SHEpTHU B buocdepe.
ITP6 7. ChopMUpOBAaHHOCTH YMEHHUS MIPUMEHSTH TOJyICHHBIC
3HaHUA [ OOBSCHEHUS OHOJOTHYECKHX TMPOIECCOB U
SBJICHUH, [N TPUHIATHS TMPAKTUYECKUX pELIeHHH B
MTOBCETHEBHON JKU3HU C IENIbI0 obOecredeHuss 0e30MacHOCTH
CBOETO 3/I0POBbS U  3J0POBbsl  OKPYXKAIOUIUX  JIIOJEH,
coOItoIeHns 37I0pOBOro 00pasza KM3HM, HOPM TI'PAMOTHOTO
MOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON cpene; MOHUMaHHe
HEOOXOIMMOCTH HCIIOJIb30BAaHUS JTIOCTH)KEHUH COBpPEMEHHOU
onomorn W OMOTEXHOJIOTHMH 1 PalMOHAIBHOTO
MIPUPOIOTIONB30BAHUSI.

[TP6 8. ChopMHUpPOBAaHHOCTh YMEHHsI PeIIaTh OMOJOTHYECKUE
3aJla4¥, COCTABIISATh TCHOTUITHYECKHUE CXEMBI CKPEIINBaAHUS
JUIS pa3HbIX TUIOB HAcleOBAaHUS MPU3HAKOB y OPTaHU3MOB,
COCTAaBJIATh CXEMbl TIEpEeHOCa BEIIeCTB W JHEPrHMU B
9KOocHUcTeMax (IIENU MTUTaHUs, TUIICBBIC CETH).

ITP6 9. CopmupoBaHHOCTH YMEHUI KPUTHUYECKH OLIEHUBATH
nH(pOpMaIK0 OHOJOTHYECKOTO COJEPIKAHMSI, BKIFOUYAIONIYIO




TICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HICTOYHUKOB (CpPEICTBA
MaccoBOM WH(OpMAaIMK, HAYYHO-TIOMYJSIPHBIE MaTepUalbl);
WHTEPIPETUPOBATh  ATHYECKHE  AaCMEKThl  COBPEMEHHBIX
WCCIICZIOBAaHN B OHOJOTMH, MEAMIMHE, OWOTEXHOJIOTHH;
paccMaTtpuBaTh  NIOOANBHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH [0 OTHOUICHHIO K HUM
COOCTBEHHYIO MMO3HIIUIO.

[MP6  10.  CdopMupoBaHHOCTP  YMEHHMHA  CO371aBaTh
COOCTBEHHBIC MHCHMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE
Ouosornveckoil MHGOpMAMKA W3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

OK 02.
Ucnonb3oBathb
COBpPEMEHHBIE
CpeICcTBa  TIOHMCKa,
aHanu3a

U UHTEpIpeTalnuu
uHhopmanuu

U uHPOPMAIMOHHbIE
TEXHOJIOTHH TUISE
BBITIOJIHEHHUST 3214
npodeccuoHaIbHON
JeSITeIbHOCTH

JIM4HOCTHBIE Ppe3yNbTaThl  JTOJIKHBI
[IEHHOCTH HAYYHOTO MO3HAHUS:
-c(OpMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH U OOIIECTBEHHOMN
MPAKTHKH, OCHOBAaHHOTO Ha Jaore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIbTYPHOM MUpE.

MetanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:

OBnaseHue yHHUBEpCaIbHBIMU y4e€OHBIMU IO3HABATEIbHBIMU
JIEUCTBUSAMMU:

B) pabora ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKaMU
U3  HMCTOYHHUKOB  pa3HbIX  TUIIOB,  CaMOCTOSITENILHO
OCYIICCTBIIATh TIOWCK, aHaIu3, CUCTEMAaTH3AIHIO
U UHTEpIpeTanuio MHGOPMalMU Pa3IMYHBIX BUIOB U (opm
MIPEICTABICHHUS,

- OLIGHUBATh JIOCTOBEPHOCThH, JIETUTUMHOCTb HH(pOpMAIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THICCKUM HOPMaM

OTpaXaTb B YacCTH:

IIOJTyYEHUs uHpopMauu

I[IP6 1. CdopMHUpOBAaHHOCTH 3HAHUKW O MECT€ W POJHU
OMOJIOTMM B CHUCTEME HAy4YHOTO 3HaHUS;(yHKIHOHATIHHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHHs] dKU3HEHHBIX IPOOIEM.

I1P6 7. ChopMHpPOBaHHOCTH YMEHHS PUMEHSTD IOIy4YEeHHBIC
3HaHUS A0 OOBSICHEHUs OWOJIOTUYECKUX IPOLECCOB U
SBICHUM, JUIs IPUHATUSA I[PAKTUYECKUX PEUICHUH B
MIOBCETHEBHOM KM3HM C 1I€Jbl0 obOecneueHus: 0e30macHOCTH
CBOETO 3/10pOBbS U  370pPOBbsl  OKPYXKAIOUIUX  JIIOJEH,
COOJIIOJICHUS 37I0pOBOro 00pa3a KM3HHM, HOPM TI'PAMOTHOIO
MOBEJICHUS B OKPYXKAIOUIEH MPUPOIHOM Ccpele; MOHUMaHHE
HEOOXOAUMOCTH HCIIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOU

Ouosornd W OMOTEXHOJNOTHH A PalMOHAIBHOTO
MPUPOJIOTIOIB30BAHMSL.
mP6  10.  CdopmMupoBaHHOCT,  YMEHHH  cO37aBaTh

COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
OMoIOrMYecKoi MHQPOpPMAIUM M3 HECKOJIBKUX HMCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUIHHBIN anmapaT OMOJIOrHH

OK 04. DddexTuBHO

JInyHOCTHBIE pE3yJbTaTbl JOJDKHBI OTpa)XaTb B  YACTH:

I[IP6 5. IlpuoOpereHue omplTa TPUMEHEHUS OCHOBHBIX

B3211/IMOI[GI710TBOB3TL HNCHHOCTH HAYYHOT'O ITO3HAHUWA: OCO3HAHNUEC LICHHOCTHU HEly‘-IHOfI MCTOAOB HAYYHOI'O IO3HAHUS, HCIOJLB3YCMBIX B OHOJIOTHU:
I/Ipa6OTaTB JACATCIIbBHOCTH, TOTOBHOCTb OCYILICCTBIIATL IIPOCKTHYHO H Ha6J'IIOI[eHI/I5I U OIHCAaHUA JKHUBBIX CHCTCM, IIPOLCCCOB U
B KOJIJICKTHUBEC HCCICOOBATCIIbCKYIO ACATCIIBHOCTL HWHIAWBUAYAJIBHO W B SIBJIGHI/If/'I; opraHu3ani MW MIPOBCACHHUA OMOJIOTUYCCKOTO
1 KOMaH/JEC rpymniic. OKCIICPUMCHTA, BBIABHKCHM A THUIIOTC3, BBIAABJICHHA




MetanpeaMeTHbIe pe3yabTaThl TOJDKHBI OTPAXKaTh:
OgnageHue YHUBEpCAJTbHBIMHU KOMMYHHUKATHBHBIMU
JEUCTBUSIMU:

0) COBMeCTHAs IeATEeIbHOCTD:

- MIOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMaH/IHOM

Y UHIUBUTYJIBHON PabOTHI;

- MNpUHHUMATDH Iejan COBMECTHOU ACATCIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICUCTBUS
M0 €€ JOCTIDKEHHMIO: COCTaBIATh IUIaH  JICHCTBHIA,

pacnpeenaTh POyl ¢ y4eTOM MHEHHI y4acTHUKOB 00CYKIaTh
pE3yJIbTaThl COBMECTHON pabOThI

3aBUCUMOCTH MEXIYy  HUCCIeIyeMbIMHU BEITUYMHAMU,
OOBSICHEHHSI TIOJYYEHHBIX PEe3yJbTaToB U (POPMYIHpPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX MOHSITUH, TEOpUUA U
3aKOHOB

OK
CopeiicTBOBaTH
COXPaHCHHIO
OKpYXKarolein
Cpepl,
pecypcocOepexreHII0
, IPUMCHSTh 3HAHUS
00 W3MECHECHUU
KJIMMATa, TPUHIIMIIEI
OepexKIMBOTO
MIPOM3BOJICTBA,

3P PEeKTHBHO
IENCTBOBATH

B YpE3BbIYANHBIX
CUTYyAIHIX

07.

JIn4HOCTHBIE pe3yibTaThl JOJKHBI OTpakaTb B YacTH:
HKOJIOTHYECKOTO  BOCIUTAHHUA: -  CPOPMHUPOBAHHOCTH
HKOJIOTUYECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLUAIBHO-
HSKOHOMHYECKUX TIPOLIECCOB HAa COCTOSIHUE TPUPOJHON U
COLIMATILHOM Cpeflbl, OCO3HAHHME TJI00AIBHOIO XapakTepa
HKOJIOTHUECKUX MPoOIIeMm;

- IUTAHUPOBAHKE U OCYILECTBICHHUE JCHCTBUI B OKpYyXKaromIeu
Cpele Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBa,

- aKTHBHOE HEMPUSITUE
OKpYXarollei cpeae;

- YMEHHE IMPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTUYECKHE
MOCNEACTBHS MPEINPUHUMAEMbIX JNEUCTBUH, MPenoTBpaILaTh
ux;

- pacuupeHue
HaNpaBJIEHHOCTH.
MetanpeameTHble pe3yiabTaThl TOJKHBI OTPaXKaTh:

Ognanenue YHUBEPCATHHBIMU KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas 1eATeIbHOCTb:

- NOHMMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAaHJIHOM
Y MH/IUBHUTyAJIbHOW paboTHI;
- PUHUMATh LeJH

JICUCTBUM, TPUHOCIIIUX BpEL

OIIbITa JACATCIIbHOCTH JKOJIOTHYECKON

COBMECTHOM JCATCIIbHOCTH,

I[IP6 5. IlpuoOpereHue omplTa TPUMEHEHHS OCHOBHBIX
METOZI0OB HAyYHOI'O IO3HAHUS, UCIIOJIb3YEMBIX B OHOJOTHUHU:
HAOJIIO/IEHUsI U OIKCAaHUSl JKUBBIX CHCTEM, IIPOLIECCOB U

SIBJIGHPII;’I; opraHu3anvi MW MIPOBCACHHUA OMOJIOTUYCCKOTO
OKCIICPUMCHTA, BBIABHKCHUA THUITOTE3, BbISABJICHUA
3aBUCHUMOCTH MCKOY HCCiIcayCMbIMU BCIMYNHaAMU,

OOBSCHEHHUS TOJYYCHHBIX PE3YJIbTATOB M (HOPMYJIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX TMOHATHHA, TCOPHUA WU
3aKOHOB.

I1P6 6. CdopmupoBaHHOCTH YMEHUS BBIJICTISITH
CYIIECTBEHHbIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPHOT U
9YKAapHOT; OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTraHH3MOB,
BHUJIOB, OMOTEOIICHO30B U IKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB
oOMEHa BEHICCTB M MPEBPAIICHUS DHEPIMU B KIETKE,
doTocuHTEe3a, IMIACTHYSCKOrO M HSHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIJIOJOTBOPCHHMS, Pa3BUTUS U
Pa3MHOKCHHS, HHIMBHIYAJILHOTO DPa3BUTHS  OpraHU3Ma
(onTOTeHe3a), OOpPHOBI 3a CYyIIECTBOBAaHUE, ECTECTBEHHOTO
otOopa, BHI000pa30BaHuUs, MPUCITOCOOTICHHOCTH OPraHM3MOB
K cpeae OOWTaHUs, BIUSHHS KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPOTIOTCHHBIX  M3MEHCHUIN B JKOCHCTEMax CBOEH
MECTHOCTH,

KPYTOBOPOTA BEIIECTB U MPEBpaIliCHUE SHEPTUuH B buocdepe.




OpI‘ AHU30BbIBATH nu KOOpl[I/IHI/IpOBaTI: IIGfICTBHSI
0 €€ JOCTIDKSCHHMIO. COCTaBISATh IIJIaH  JICHCTBHI,
pacrpeseNaTh poJid C y4€TOM MHEHHI yYaCTHUKOB 00CYX/1aTh
pe3yabTaThl COBMECTHON PabOThI

I1P6 7. ChopMHpPOBaHHOCTH YMEHHS MPUMEHSTD IOIy4YEeHHbIE
3HaHUS 11 OOBSCHEHUS OHWOJOTUYECKHX TPOIECCOB M
SBICHUM, JUIs IPUHATUSA I[PAKTUYECKUX PEUICHUH B
OBCEIHEBHON XU3HU C LEJIBI o0ecredeHus] 0e30acHOCTH
CBOETO 3/I0pOBbS UM  3J0POBbsl  OKPYXKAIOUIMX  JIIOJEH,
coOoiIeHnst 30pOBOr0 o0pas3a KU3HHU, HOPM T'PAaMOTHOTO
MIOBEJICHUSI B OKPY’KAIOIIEW NPUPOAHOU Cpele; IOHUMAaHUE
HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKCHHH COBPEMEHHOM
Ouosoruu W OMOTEXHOJNOTHMH  JJ  PalMOHAJILHOTO
IPUPOJOOIb30BAHUS




2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBbHOM JTUCIIATLIAHBI

2.1. O0beM QMCHUIJIMHBI U BUAbI y4e0HO padoThI

Buj y4eOHoii paboThI

O0BeM B yacax

O0bem o0pa3oBaTebHOI MPOrpaMMbl AUCHHUIIIMHBI 78
BT. Y..

OcHOBHOe coep:kaHue 78
TEOpETHUECKOe 00yUueHne 35
MPAKTHUECKHUE 3aHATHUS 27
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COACPKAHME

BT. Y..

TeopeTudeckoe o0ydeHue 4
MPaKTUYECKHUE 3aHITUS 12

IIpomexyTounas arrectauus (AuddepeHuMPOBaAHHBINI 3a4eT)
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2.2. TemaTn4eckuii IVIAH U CO/lep:KaHNe JMCHUILIMHBI « Brosorusny

dopmMupyemsbie
HaumenoBanme Conep:kanue y4ye0HOro MaTtepuasia (0OCHOBHOE M PO(ecCHOHAJILHO OPUEHTUPOBaHHOe), | O0beM KOMITETeHIHH
pa3/iesoB U TeM JadopaToOpHbIe M NPAKTHYECKUE 3aHATHS, PUKJIATHON MOAYJIb 4acoB
1 2 3 4
OcHoBHOE coiepxaHue
Pasznea 1. buoJsiorusi kak Hayka. ZKuBble CHCTEMbI H UX OPraHU3aIus 2
Tema 1.1. Coiepkanne yueOHOro MaTepuaja 2
buonorus buonorus — Hayka o >xuBoit mpupoje. CBs3u OUOJIOTUU ¢ OOIIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME JPYTUMH €CTECTBEHHBIMU HayKamH, puimocodueid, penuruei, STUKOH, SCTETUKON U MPaBOM.
Hayk.OO0mas Ponp Ouonornun B (opMHpOBaHMM COBpEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOrMYECKUX HayK.
KU3HU MeTtoapl MO3HAHUS KUBOM MpUPOIbl (HAOIIOIEHUE, KCIEPUMEHT, ONHCAaHUE, U3MEpEHHE, OK-02
KJIacCU(UKAIIMsI, MOJISIUPOBAHKE, CTATHCTUYECKass 00pabOTKa JTaHHBIX).
JKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ononoruu. OTINYue KUBBIX CUCTEM
OT HeopraHuueckou npupoapl. CBOMCTBa OMOCUCTEM U UX Pa3HOOOpa3ue.
YpoBHH OpraHu3aluu ounocucTem: MOJIEKYJISIPHO-TE€HETHUECKU, KJIETOYHBIH,
OpraHU3MEHHBIN,  MOMYJISLUOHHO-BUIOBOM,  3KOCHUCTEMHBIM  (OMOT€OIEHOTUYECKUIN),
onochepHbIit
Pa3nes 2 XuMnueckuii cOCTaB M CTPOEHHE KJIETKH 11
Tewma 2.1. Cogepxanue yueOHOro MaTepuasa 2
XUMUYECKUH COCTaB | XUMHYCECKUH COCTaB KIIETKH. XUMHUYCCKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI, MHUKPOIJICMEHTHI.
KkieTku. Bona Bona u munHepanbHble BemiecTBa. DYHKIMU BOJABI U MHUHEPAIBHBIX BEIIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepsxkanue ocMOTHYECKOTO OanaHca
BEIICCTBA [IpakTHyeckoe 3aHITHE 1
Ne 1 «buonoruueckast pojb MUHEPAJIBHBIX BELIECTB B OOECIEUEHUU KU3ZHEICATEIbHOCTH
OpPraHU3MOB, MTPOSBIICHUS AUcOATaHCa MUHEPATBHBIX JIEMEHTOB)
Tema 2.2. Cojneprkanne y4eOHOro MaTepuaa 2
buonornuyecku benxu. CocraB u crpoeHue 6enkoB. AMHHOKUCIIOTH — MOHOMEpHI OenkoB. Hesamenumbie u
BAKHBIE XMMUYECKUE | 3aMEHHUMBIE AMUHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYphI OCIKOBOM
COEIMHEHUS MOJIEKYJbI (TIEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBorictBa OenkoB. buomornmueckue QyHkiun OenkoB. DepMeHTBI — OHOJIOTHYECKHE
Katanuzatopsl. CTpoeHue QepMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas CrIenupUIHOCTb. OK-01, OK-02,
Kodepmentsl. Buramunpl. OTinnunst epMEeHTOB OT HEOPraHWYECKUX KaTau3aTOPOB. OK-04
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YrneBoapl: MOHOcaxapuisl (TIOKO3a, pubo3a U JIe30Kkcuprbo3a), aucaxapuisl (caxaposa,
JIAKTO3a) W TOJucaxapuibl (Kpaxmall, TJIIMKOTEH, IeJII0J03a). buonorndeckue (QpyHKIUN
yraeBofoB. Jlumuasl:  Tpurnuuepuas, (Gocdomunuab, crepouasl. ['mapoduiabHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkuun nunuaoB. CpaBHEHHE YTJIEBOJIOB,
OelIKOB W JHUMHUIOB KaK HMCTOYHMKOB sHepruu. Hykineunossle kucnotel: JJHK u PHK.
Hyxneotuapr — MoHOMEpHI HYKIIEHHOBBIX KHCIOT. Ctpoenue u pynkuu JJHK. Ctpoenue u
¢ynkuuu PHK. AT®: ctpoenue 1 QpyHKIHH

JlabopatopHble 3aHATHS 2
Ne 1 «Onpenenenue Butamuaa C B IPOyKTax MUTaHUS
Tewma 2.3. Cogepxanue yueOHOro MaTepuasa 2
CtpyKTypHO- [{utonorust — Hayka o kietke. Kinetounas Teopust — mpumep B3auMOJIEHCTBUS Uiel U (DaKToB
byHKIIMOHATBHAS B HAyYHOM I103HAHUU. METO/bl U3yUeHUs KIETKH.
opranm3anus Knetok | Kierka kak nenoctHas >kuBas cucreMa. OOmue mpu3HaKy KIETOK: 3aMKHyTas Hapy)KHas
memOpana, monekynsl JIHK kak reneTnueckuii anmapat, cucteMa cuHTe3a Oenka.
Tunsl KJIETOK: JykapuoTHUecKass © npokapuotrudeckas. (OCOOEHHOCTH  CTPOEHUs
npokapuoTudyeckoi kinetku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHUECKOM
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENIBbHOM, )KUBOTHOM M IrpuOHON KiieTku. [loBepXHOCTHBIE
CTPYKTYpPBl KIETOK— KIETOYHAas CTEHKa, INIMKOKaIWKC, WX ¢yHkiuu. [lnasmarndeckas
MeMOpaHa, €€ CBOMCTBA M (PYyHKITUH.
[MutoruiazMa u ee opranoujsl. OxHomeMOpanHble opraHouabl kietku: OIIC, anmapar
lonbrxu, nu3zocoMbl. [loyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHJAPHUH, IIACTHUIBL.
[Tpoucxoxaenue MUTOXOHAPUN W miactua. Buasl minactua. HememMOpaHHBIE OpraHOMIIBI
KJIETKU: PHUOOCOMBI, KJIETOYHBIN IIEHTp, LEHTPUOJHU, PECHUYKH, KIYTUKH. DyHKIUU
OpraHou0B KJIETKU. BKitoueHus.
SAnpo — perynaropHbliil neHTp kieTku. CTpoeHue sjpa: saepHas o0oyovKa, Kapuoria3ma,
XPOMAaTHH, SAPBILKO. XpoMocoMbl. TpaHCIOPT BEIIECTB B KJIETKE
JlaGopaTopHbie 3aHITHS 2
Ne 2 «M3ydyeHne cTpoeHHs KJIETOK pacTEHUH, KUBOTHBIX U OAKTEpPHl 110 MUKPOCKOIIOM Ha
TOTOBBIX MUKPONPENAPATAX U UX OIMCAHUEY
Pa3nea 3. 7KuzHenesiTeIbHOCTh KJICTKH 10
Tewma 3.1. Cogepxanue yueOHOro MaTepuasa 2

OOMeH BeEILECTB
U TIpeBpaIleHne
SHEPIUU
B KIIETKE

OOmeH BeniecTB, WK MeTa0OIU3M. AcCUMMIIALUS (TUTACTUYECKUN OOMEH) U AMUCCUMUIISAIUS
(oHepreTuyeckuii 0OMeH) — JIBe CTOPOHBI €AUHOro mpoiecca Metabonusma. Poib 3ak0HOB
COXpaHEHMs BEIIECTBA W SHEPTUU B MOHMMAHWU MeTabonm3Ma. Turmbsl oOMeHa BemecTs:

OK-01, OK-02,
OK-04
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aBTOTPOHBIA U reTepoTpodHBIA. Polmb GepMEeHTOB B OOMEHE BEIIECTB U TPEBpAIICHUH
sHeprun B Kietke. @ortocuHTe3. CBeroBas u TeMHOBas (asbl (orocuHTe3a. Peakiuu
¢dorocunTeza. pdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A IJIS KU3HU Ha 3emIie.
Bnustaue ycioBmii cpeapl Ha (OTOCHMHTE3 M CHOCOOBI TIOBBIMICHHUS €r0 MPOJXYKTHBHOCTH Y
KyJIbTYPHBIX pacTeHHid. XeMocHuHTe3. XeMOCHUHTe3upymwouue OakTepuu. 3HaAuYeHUE
XEMOCHHTE3a /ISl )KU3HU Ha 3emuie.

OHepreTryeckuil 0OMeH B KiIeTKe. PacleruieHre BemecTs, BbACICHUE H aKKyMYJIHPOBAaHHE
SHEPTUU B KIETKe. DTalbl dHepreTudeckoro obmena. ['nmukonus. bpoxeHue u ero BUBIL.
Kucnoponnoe okucnenne, wim kieToyHoe asixanue. OkucnurensHoe (ochoprmmposanue.
O} PeKTUBHOCTH IHEPTETHUECKOTO 0OMEHa

Tema 3.2.
Buocunres Genka

Cogepxanue yueOHOro MaTepuasa

Peakiun  marpuunoro cuHre3a. ['enermueckas wuHpopmammsa wu JHK. Peanmzamms
reHeTuueckoi nudopmaiuu B kietke. ['eHeTnueckuil koa u ero cBoiicta. TpaHCKpUITIUS —
matpuuHbli cuHTe3 PHK. Tpancmasmus — OuocuHTe3 Oenka. OTambl TPaHCISILMU.
KonupoBanue aMuHOKUCIOT. Poiib pubocoM B GuocuHTe3e Oenka

[IpakTHueckoe 3aHsATHE

Ne 2 «Pemenne 3a/1a4 Ha oIpCACJICHUC IMOCIACA0BATCIbHOCTH HYKIICOTU OB

Tema 3.3.
Bupycsl

Coneprkanue yueOHOT0 MaTepuaia

Hexnerounsie Gpopmbl xu3HH — BUpYChl. McTopust oTkpeiTust BupycoB (/1. 1. iBaHOBCKHiA).
Oco0EHHOCTH CTPOCHHUS U KU3HEHHOTO IHUKJIAa BUPYcoB. bakTeprodaru. bone3nu pacrenuid,
JKUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMmmyHoaeduuta yenoseka (BUY)
— Bo30yautens CITN a. [lpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

Pasznen 4. Pa3dMHoOKeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEHHEBIN UK
KJIETKHU

Cojepkanue yueOHOro MaTepuana

Knerounslii 1uKiI, WIM JKU3HEHHBbIM LMK kieTkd. MHrepdaza m mwmro3. IIponeccsl,
npoTekaromue B nHTepdasze. Perumkanus — peakius matpuanoro cunte3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAOOp — KapuOTHIL. JIUTIIOMIHBINA U TalIOUIHBIH XPOMOCOMHBIE
HaOopsl. Xpomaruasl. lluTonornyeckne OCHOBBI PAa3MHOKEHHMS U HHIUBUAYAIbHOIO
pasBuTus opraHu3zMoB. Jlenenue kinerkm — MurTo3. Cragum wmwurosa. IIponeccsl,
IIPOUCXOSIIME HA pasHbIX CTaguAX MWTO3a. DHOJOTMYECKMH CMBICI  MHUTO3a.
[Tporpammupyemasi rubesb KJISTKH - allonTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpPTraHHU3MOB

Copneprkanue yaeOHOro MaTepuasa

(I)OpMBI PAa3SMHOKCHHUA OPraHUu3MOB: 0ecroyioe H MoJIOBOE. Bugsl 0ecroIoro Pa3MHOKCHUA:
JCJIICHNUEC HAABOC U IMTOYKOBAHUE OJJHO 1 MHOT'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BEIr¢TaTUBHOC

OK-01, OK-02,
OK-04
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pasMHO)KeHue. MIcKkycCcTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €r0 3HAUCHHE JIJISl CEJICKIIUU.
[TomoBoe pazMHOKEeHHE, ero OoTiaHYMs OT Oecrmosoro. Meiio3. Craguu Mmeiiosa. IIpomeccsl,
MPOUCXOSIIME Ha cTagusax wmenosa. lloBemenwe xpomocom B Mmenose. KpoccuHrosep.
buonornueckuii CMBICI M 3HaUe€HUE Meio3a. ['ameTorenes — mporecc 00pa3oBaHus MOJOBBIX
KJICTOK Yy KMBOTHBIX. IlonoBrle kene3pl; CEMEHHUKHA U SMYHUKH. O6pa30BaHI/I€ " pa3BUTUC
MOJIOBBIX KJIETOK — TaMeT (CHepMaro30M]l, SWIEKJIeTKa) — CIepMaToreHe3 M OOTEHE3.
Oco0eHHOCTH CTPOSHUS SHIEKIETOK U ciepMaTo3ouioB. OmnonorBopenue. [laprenorenes

Tewma 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

Cogepxanue yueOHOro MaTepuasa

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANIBHOE pa3BUTHE (AMOpUOTeHe3). DTarnbl
SMOPHMOHAIILHOTO PAa3BUTHsI Yy IIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPYJIALUs,
opranoreres3. IlocTamOpmoHanbHOE pa3BuTHE. THUIBI MOCTAIMOPHOHAIBFHOTO PAa3BUTHA:
npsiMoe, HerpsMoe (IMYMHOYHOeE). BimsHue cpensl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJIEHHBbIE ypojacTBa. Poct u pa3Butue pacteHuil. OHTOreHe3
IIBETKOBOT'O PacTEHHS: ABOMHOE OIJIOOTBOPEHHE, CTPOCHUE CEMEHH, CTaIMH PAa3BUTHSI

IIpakTyeckue 3aHsATUA

Ne 3 «Mudexuuonnslie 3a0601eBaHMsl U SIUAEMUN B UCTOPUU YETIOBEYECTBAY.
Ne 4 «Bakuunanus kak npouiIakTuka HHPEKIMOHHbBIX 3a00IeBaHUN

Paspnen S. HaciieacTBEHHOCTh M M3MEHYUBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HaCJIe0BAHUS

CojeprkaHue y4eOHOro MaTepuaa

[Ipenmver u 3amaun reHeTUKU. Poib MUTOJIOrUM U SMOPUOJIOTUN B CTAHOBJICHUM T'€HETHKHU.
Brian poccuwiickux W 3apyOeKHBIX YYEHBIX B pPa3BUTHE TE€HETHKH. METONbI TE€HETHKHU
(ruOpUIONTOTUYECKHUM, IUTOTEHETHYECKUH, MOJEKyIsIpHO-reHeTndeckuii). OCHOBHbBIE
reHeTUYeCKUe MOHATUs. ['eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIluBaHUM.
3aKOHOMEPHOCTH  HAcle[OBaHMsA  MPHU3HAKOB,  ycTaHOBiIeHHble [.  Mennenem.
MoHoruOpuHOe CKpelmBaHue. 3aKOH eIUHO00pa3us THUOPUAOB IEPBOTO TOKOJICHHS.
[TpaBmwiio noMuHHMpOBaHMs. 3aKOH pacUICIUICHUS MPU3HAKOB. ['WMIIOTE3a YUCTOTHI T'aMerT.
[TomHoe ¥ HemodHOE JAOMUHUpOBaHUE. [urnOpumHOEe CKpenmBaHue. 3aKOH HE3aBUCHMOTO
HaCJIeOBaHMUsl NpuU3HAKOB. lluToreHeTHyeckne OCHOBBI JTUTHOPHUIHOTO CKPEIIUBAHMUS.
AHanusupyrolee ckpemuBaHue. lcronb3oBaHME aHATU3HUPYIOIIETO CKPELIUBAHUS IS
omnpeziesIeHUs] TeHOTHIIA 0CO0U

[IpakTHueckoe 3aHsATHE

Ne 5 Pemenue 3amady Ha ONpENENICHUE BEPOATHOCTH BO3HMKHOBEHMsI HACIEACTBEHHBIX
NPU3HAKOB MPU MOHO-, JAHM-, HOJUTHOPUIHOM M aHATU3UPYIOIIEM CKpEIIMBAHUH,
COCTAaBJICHUE T€HOTUIIMYECKUX CXEM CKPEILMBAHUs

Tema 5.2.

Copneprkanne yaeOHOro MaTepuasa

OK-01, OK-02,
OK-04
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CreruieHHoe
HACJIENOBAHUE
MIPU3HAKOB

CueruienHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o cCLEIUIGHHOMY
HaCJIEJOBaHUIO TeHOB. HapyiieHue cuemieHuss TEHOB B pe3yJjbTaTe KpPOCCHHIOBEPA.
XpOMOCOMHas TEOpUs HACIIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetuka mona. XpoMOCOMHOE oOmpenesieHUe Moyia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'omorameTHnie n TeTCpOraMCTHBIC OPraHU3MBI. HaCHeILOBaHI/Ie MPU3HAKOB, CHCIICHHBIX C
0JIOM

HpaKTquCKOG 3aHATHUC

Ne 6 Pemrenue 3a/la4d Ha OIpCACICHHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
IMPU3HAKOB IIpU CHCINICHHOM  HACJICAOBAaHWH, COCTABJICHHUC TI'CHOTHIIMYCCKUX CXEM
CKPCIHIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Cojnepkanue yueOHOro MaTepuaa

N3mMeHunBOCTh. BHIbI H3MEHUMBOCTHU: HEHACIIEICTBEHHASI U HACIEACTBEHHAs. Poib cpenbl B
HEHACJICACTBEHHON HW3MEHUMBOCTU. XapaKTePUCTHKA MOIU(DUKAIMOHHON HW3MEHUYHWBOCTH.
Bapuanunonnslil psa u BapuanumonHasi kpuBas. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4YeCTBEHHbIE TIPU3HAKM W uX HopMma peakuuu. CBoWcTBa MOAM(PUKAIMOHHON
W3MEHUMBOCTH.

HacnencrBeHHasi, WiaM TE€HOTHUIIMYECKAas W3MEHUYUBOCTH. KoMOMHATHMBHAs HM3MEHYHUBOCTD.
Meiio3 ¥ TONOBOI Mpolecc — OCHOBa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTallMOHHAs
W3MEeHYHBOCTh. Kiaccudukarus MyTaruii: TeHHbIe, XpOMOCOMHBIE, TeHOMHBIe. YacToTa u
OpUYUHBL  MyTaluii. MyTareHHble  ¢akTopbl. 3aKOH TOMOJIOTMYECKHUX PSIOB B
HaciaencTBeHHou n3Menunsocty H. M. BaBuiioBa

IIpakTHueckoe 3aHsATHE

No 7 PemeHne 3amad Ha OIpEJEICHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
HpI/IBHaKOB HpI/I paBJII/I‘-IHLIX THUIIaxX B3aHMOHCﬁCTBHH T'€HOB, COCTAaBJICHHUC TI'CHOTUIIMYCCKHX
CXEM CKpEIIMBaHUS

Tema 5.4.
I'eHeTnka yemoBeka

Cojnepxkanue yueOHOro MaTepuana

I'enetuka uenmoBeka. Kapuorun uenoBeka. OCHOBHbIE METOJbl T'€HETUKHU YEJIOBEKa:
TCHEAJIOTUYCCKHI, ONU3HEIOBBIA, IUTOTCHETHYCCKHA, OWOXUMHUYCCKUH, MOJIEKYJISPHO-
reHeTuueckuii. COBpEMEHHOE OIpE/AeNIEHHe I€HOTHIA: MOJHOIN€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIMPOBaHUE, B TOM uucie ¢ nomouisio [11[P-ananmu3a. Hacnencreennsie 3a0oneBanus
YyeloBeKa: TeHHble Ooyie3HH, OOJEe3HM C HACIEACTBEHHOH MpenpacnoiokeHHOCTHIO,
XpoMOocoMHBIE 0o0se3Hu. ComMaTHYeCKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIC KIIETKH.
[Tpunuunel  310poBOro  obOpa3za JKWU3HM, JUATHOCTHUKH, MNPOPHUIAKTUKH U JICUCHUs
FeHETHYEeCKUX  Oone3Held.  MeIuKO-TeHETHUYeCKOE€  KOHCYJIbTHPOBAHHE.  3HAauCHUE
MEAMIMHCKOW TEHETHUKHM B MPEIOTBPALICHHUH M JICUCHHWU TeHETHUYECKHUX 3a00JieBaHUU
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YCJIOBCKA

HpaKTI/I‘ICCKOC 3aHATHUC

No 8 «CocraBiieHHe U aHaJIU3 POIOCIOBHBIX YEJIOBEKA

Pa3gen 6. DBoJIIOIINOH

Hast OUO0JIOrHs

Tema 6.1.
DBOIIOIMOHHAS
TEOpHs
U €€ MECTO
B OMOJIOTHH

Conepxanue yueOHOro MaTeprasia

[IpeanochbuIKM BOZHUKHOBEHUS IBOJIIOIIMOHHON TEOPUU. DBOJIOLIMOHHAS TEOPUS U €€ MECTO
B Ouosnoruu. BiusHue 3BONIOLMOHHONW TEOPUU Ha pa3BUTHE OMOJOTHUM M JIPYTHMX HayK.
CugertenbcTBa 3BONMIOIUE. [laneoHTonornyeckre: mocae0BaTeIbHOCTh MOSIBJICHUS BUIOB B
MaJICOHTOJIOTHYECKON JIETONUCH, TepexoaHble (opmbl. buoreorpaduyeckue: cXoAacTBo U
paznuune GayH u GIOop MAaTEPUKOB U OCTPOBOB. DMOPHOIOTUYECKUE: CXOJICTBA U PA3ITAYHUS
SMOpPHOHOB pPa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOIHYHBIE,
AQHAJIOTWYHBIC, pPYyIMMEHTapHbIE OpraHbl, AaTaBU3MBL. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOIMYECKUX MyTeHd y Bcex
JKUBBIX OPraHU3MOB.

OpomtouronHass Tteopust Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS JapBHHHU3MA.
JIBmKylue CWiIbl HBOMIONMHU BUAOB 10 JlapBuHy (M30BITOYHOE pPA3MHOKEHUE TMIPH
OTPaHUYEHHOCTH PECYpPCOB, HeolpeneiaéHHass U3MEHUHMBOCTh, OOopb0a 3a CyIIEeCTBOBAHHUE,

€CTECTBEHHBIH 0TOOD) OK-01, OK-02,
Tema 6.2. Cojeprkanne y4eOHOro MaTepuasa OK-04
Muxkpo3Botonus Cunrernueckas teopust 3Boitoruu (CTI) u e€ ocHOBHbBIE MOJOKEHUS. MUKPOIBOJIIOLHNS.
[Tomynsiuust Kak eAMHHULIA BUJA U SBOJIIOLMH.
JBwxymue cuibl ((hakTOpPBI)IBOJIONMHA BHJIOB B MpHpoJe. MyTalMOHHBIA MpoLece |
KOMOMHATHBHAs WM3MEHUYMBOCTh. llomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauusa u
murpanus. EcTtecTBeHHBI 0TOOp — HampaBisOmuil ¢akTop 3BomomMA.  DPOpMbI
€CTeCTBEHHOro o0TOopa. I[Ipucrnoco6iieHHOCTh OpraHU3MOB Kak pe3yJibTaT SBOJIIOLUU.
[Tpumepsl mpucriocobNeHnii y Opranu3MoB. ApomMopdo3bl W uAHoananTauuu. Bum wu
BupooOpa3oBanue. Kpurepun Buna. OcHOBHBIE (POpPMBI BUA000pa30BaHus: Teorpaduyeckoe,
JKOJIOTHYECKOE
Tewma 6.3. Cogepxanue yueOHOro MaTepuasa
MakposBonronus MaxkposBomonus. Dopmbl  3BosoLMU:  (UTIETHYECKas, JUBEPreHTHasl, KOHBEpPIeHTHas,
napauiensHas. HeoOpaTumMocTh 3BOIIOLIMU
[IpakTHueckoe 3aHsATHE
Ne 9 «CpaBaenue BUIOB 110 MOPGHOIOTUIECKOMY KPUTEPHIO»
Pa3znesn 7. Bo3HUKHOBeHHE M pa3BUTHE KU3HHU HA 3emJie OK-01, OK-02,

16



Tema 7.1.
3apoxaeHue
58 pa3BI/ITI/Ie KNU3HU

Cogepxanue yueOHOro MaTepuasa

JloHayuHble TIPEACTABJICHHUS O 3apOKACHHUH XU3HU. HayuHble THNOTE3bl BOZHUKHOBEHUS
JKU3HM Ha 3emuie: aOuoreHe3 M MaHCIEpMHs. XUMUYecKas 3BOJIONUSA. AOHWOTEHHBIH
CUHTE3  OpraHMYECKHX  BEIIECTB W3  HEOPraHMYECKHUX.  ODKCIEPUMEHTAIBHOE
MOJITBEPXKICHUE XUMUYECKOU sBOMIOIMK. HavyanbHble 3Tanbl OMOIOTHYECKOM SBOIOIHH.
['mnoreza PHK- wmmpa. dopmupoBaHue MeMOpPaHHBIX CTPYKTYp W BO3HHKHOBEHHE
npoTokJIeTKU. [lepBbie KiIeTKu U ux 3BoMOLUA. DOPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

Pa3Butne »xu3Hm Ha 3emsie 1o spam u nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U e€ mepuonbl: KeMOPUNUCKUI, OPIOBUKCKUH,
CUIYpUNCKHUI, JEBOHCKHI, KaMEHHOYIOJIbHbIM, NEepMCKuM. Me3030iickas spa u €€
IIEPUOJBI: TPHUACOBBIM, IOPCKHM, MenoBoW. KaitHo3olickass »pa M €€ NepuoIbL:
N1aJI€OT€HOBBII, HEOT€HOBBIM, AHTPOIIOT€HOBBII.

Tema 7.2.
Cucrema OpraHMYeCcKoro
mupa. [Ipoucxoxnenue
YyeJoBeKa —
AHTPOIOTEHE3

Cojepkanne y4eOHOro MaTepuana

CucreMa OpraHMYECKOTO MHUpPA KaK OTpakeHHe SBOMIONHHA. OCHOBHBIE CHCTEMATHUECKUE
TPYIIBI OPraHU3MOB. XapaKTEPUCTHUKA KIMMATa M Te0JIOTHISCKUX TporieccoB. OCHOBHEIC
ATambl JBOJIOLUU PACTUTENBHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
JKUBOTHBIX. HOHBJ’IGHI/I@, PpacuBET U BBIMUPAHHUE I'PYIIIT ) KUBBIX OPTraHU3MOB.

DOBOJNIOIUST YeloBeKa. AHTPOINOJNOTHs Kak Hayka. Pa3BuTue mpeacTaBIeHUl o
MIPOUCXOXKICHUN YeJoBeKa. MeTosl M3ydeHHs aHTpororeHe3a. CXOJCTBa M pa3iudus
YyelnoBeKa M JKUBOTHBIX. CHCTeMaTHYecKoe IOJIOKEHHE YeJoBeKa. JIBIKYIIME CHIIBI
(dakTopsl) anTpomoreHneza. HacienacTBeHHass M3MEHUYMBOCTH M E€CTECTBEHHBIH OTOOp.
OO0mecTBeHHBIH 00pa3 KU3HU, U3TOTOBIECHUE OPYIUH TPY/ia, MBIIIUICHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLIUHY YEJIOBEKA

Coneprkanne yueOHOTo MaTepuasia

OCHOBHBIC CTaIUU U BETBU JBOJIOIUH YEJIOBEKA: aBCTPAJIOMHUTEKH, UEIOBEK yMEIbIi,
UYenoBek npsaMoxoasinii, YeroBek HeaHAepTAIbCKHUM, YeTOBEK pa3yMHBIN COBPEMEHHOTO
tuna. HaXxogku  MCKOMaemMbIX  OCTAHKOB, BpeMs  CYIIECTBOBaHUs,  00OJIacTh
pacmpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHsI.

Uenoseueckne packl. OCHOBHBIC OOJNBIINE pachl: eBporiconIHas (eBpa3uiickas), HETpo-
aBcTpajousHas (PKBaTOpHaibHAs), MOHTOJIOMJHAs (a3uaTcCKo-aMepUKaHCKas). YepTsl
MIPHUCIIOCOOJICHHOCTH TPEJICTABUTENICH UYETOBEUECKUX PAaC K YCIOBHUSM CYIIECTBOBAHMS.
EnuHcTBO yenoBeueckux pac. Kpuruka pacusma

HpaKTqucxoe 3aHATHUC

Ne 10 «Bpemsi 1 myTu pacceneHus 4eloBeKa Mo MIaHeTe»

OK-04
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Pazjen 8. Opranusmel M OKpy:Ka0IIas cpeaa

Tema 8.1. CojeprkaHne y4eOHOro MaTepuasa
DKkonorus OKoJorus Kak HayKa. 3a/ladi U pa3/iesibl IKOJOTuU. MeToabl IKOJIOTHYECKUX HCCIIE0BaHUM.
Kak Hayka. Cpenpl DKOJIOrH4ecKoe MUPOBO33PEHUE COBPEMEHHOro 4denoBeka. Cpeabl oOMTaHUS OPraHU3MOB:
JKU3HHU. BOJHAsl, HA3€MHO-BO3JYyIIHAs, TIOYBCHHAs, BHYTPUOPTaHU3MEHHAsA. KOJOTHYECKUE
DKOJIOrH4ecKHe dakropel. Knaccuduxamus skomorndeckux (QaxTopoB: aOMOTHYECKHE, OUOTHUYECKUE U
(hakTopbI aHTponioreHHble. JleiicTBHEe SKOJIOrMYecKHX (HaKTOpOB Ha OpraHu3Mbl. AOMOTHUYECKHE
dakTophl: cBeT, TeMIepaTtypa, BiaxHocTb. @ortonepuoausm. [Ipucnocobnenus opraHu3MOB
K JelicTBUI0 abuoTwdeckux (akTopoB. buomorndeckue putMmbl. buoTmueckue (GakTOpHI. OK-01, OK-02,
Bungelt OuOTHMYECKMX B3aUMOJEHCTBUI: KOHKYpEHLHUs, XUIIHUYecTBO. Ilapazutusm, OK-04, OK-07
MYTyalii3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO), aMEHCAIIN3M, HEUTPaITU3M.
3HaueHue OMOTHMYECKMX B3aMMOACHCTBUIA ISl CYIIECTBOBAHHS OPraHM3MOB B IMPHUPOJIHBIX
coo011ecTBax
Tewma 8.2. Cogepxanue yueOHOro MaTepuasa
DKOJIOru4ecKue DKOJIOTHYECKUE XapaKTepUCTUKH Tmomyisiiuu. (OCHOBHBIE TIOKA3aTeld  TOMYJISIUH:
XapaKTEPUCTUKU YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauus. JIuHamuka
MOMYJISIIUN YUCJICHHOCTH MOMYJISIIINH B €€ PETyJIsIns
[IpakTHueckoe 3aHsATHE
No 11 «Ilocu€Tt mIOTHOCTH MONYJISIIANA pa3HbIX BUIOB PACTEHUID)
Pa3nes 9. Coo0mecTBa M 3K0JOrH4eCKHe CHCTeMbI OK-01, OK-02,
Tema 9.1. Cojeprxkanue y4eOHOro MaTepHala OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypsl ~ OHWOLIEHO3a:  BHUAOBaf,
OpraHU3MOB, pOCTpaHCTBEHHAsI, Tpoduueckas (mumesas). Buasi-nomuaanTsl. CBS3M B OHMOILIEHO3E.
HKOCUCTEMBI Okonoruueckne cuctembl (9kocuctemsbl). [loHsTue 00 sKocucTeMe W OHOTEOILICHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTHI HSKOCHUCTEMBI: MPOAYILIEHTH, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopot BemecTB u MOTOK SHEPTrUU B dKocucteMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucTteMbl. [IumeBbie nenu u cetu. OCHOBHBIE IOKa3aTeNM 3KOCHCTEMBI: Omomacca,
MPOAYKIHS. DKOIOTUYECKUE MUPAMUIbL: MPOIYKIMH, YUCIEHHOCTH, OrnoMacchl. CBolcTBa
HKOCHCTEM: YCTOMUYMBOCTh, cCaMOperyJianus, passutue. Cykueccus
Tema 9.2. Cogepxanue yueOHOro MaTepuasa
[Ipupoausie [IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI peK MW 03Ep. ODKOCHCTEMa XBOMHOIO HWIIU
9KOCUCTEMBI HIMPOKOJIUCTBEHHOT O jeca. AHTpONIOTreHHbIE 9KOCHUCTEMBI. ATpPO3KOCHCTEMBI.

VYpOoskocuctempl. buonornueckoe © XO34MCTBEHHOE 3HAUEHUE Aarpo’KOCUCTEM U
ypboskocucteM. buopaszHooOpasue kak ¢aktop ycroiuuBoctu skocucteM. CoxpaHeHue
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emIie

18



Tema 9.3.
buocdepa —
raodanpHast

JKOCHCTEMA 3eMITH

Cojeprkanue yueOHOro MaTepuana

VYuenue B. U. BepHaackoro o 6uocdepe. 'panuiipl, coctaB u cTpykTypa 6uochepsl. XKusoe
BemectBO M ero (QyHkmun. OcobeHHOCTH OHMOChepsl Kak TI00aTbHONH HSKOCHCTEMBI.
Junamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTeOXMMHYECKHUE IIUKIBI 3JEMEHTOB (yriepona, a30Ta). 30HAIBHOCTH OHOCHEpHI.
OcHoBHBIE OMOMBI CYIIIH

Tema 9.4. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIePKAHME
Bnusinue YenoseuecTBo B Onocdepe 3eman. AHTpONOreHHble U3MeHeHus: B Ouocdepe. I'nodanbHble
AHTPOIIOTEHHBIX sKosiornyeckue mpobinembl. CocyliecTBOBaHHE MNpUpPOAbl U yesnoBedecTBa. CoxpaHEHUe
(bakTOpoB Ha OunopazHooOpa3usi Kak OCHOBa ycToWuuMBocTH Ouocepsl. OcHOBa palOHAIBHOTO
ouochepy yOpaBlI€HUs] NPUPOAHBIMU pecypcaMu M HUX HCHoJb30BaHue. JlocTkeHUs OMOJIOTHU U
OXpaHa MPHUPOJIb
[IpakTHueckoe 3aHsATHE
Ne 12 «Oxonoruueckue acnekThl IpopecCuOHATBHOMN e TEIbHOCTI
Tema 9.5. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COlEPKAHME
Biusnue counanbHo- | 310poBbe U ero cocraBisone. GakTopsl, MOI0KUTEIBHO U OTPUIATEIBHO BIHUSIOUINE HA
9KOJIOTHUECKUX opraHusM 4enoBeka. [IpoGiiemMa TEXHOT€HHBIX BO3ICHCTBUII Ha 370pOBbE YEJIOBEKA

¢akTopoB Ha
37I0POBBE YETOBEKA

(97EeKTpOMAarHUTHBIC TIOJSI, OBITOBAS XHUMUS, HW30BITOUHBIC IIIyMBI, paAWanus € T.IL).
ApanTanusi oOpraHm3Ma 4deiloBeka K (¢akTopaM OKpykaromed cpenbl. [IpuHIUIBL
(dbopmupoBaHus 310poBhecOeperaromero nopeaeHuss. Ou3ndeckas akTUBHOCTh U 3/I0POBbE.
buoxuMuyeckre acieKThl PAllMOHAIBHOTO TUTAHHUSI

JlaGopaTopHbie 3aHITHS

Ne 3 «Bnusiaue abuotudeckux pakTOPOB HA YEIOBEKa» (B KAUECTBE TPUITEPOB, CHIKAIOIITUX
paboTOCTIOCOOHOCT,  MCMOJB30BAaTh  YCJIOBUS ~ OCYHIECTBICHHUSA  NPOQeCcCCHOHATBHON
NeSITeIbHOCTH: IIIyM, TeMIepaTypa, pu3ndeckas Harpy3ka u T.1.)

Paznen 10. Cesiekuusi OpraHn3mMoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Cenekmnus
KaK HayKa U IpoIiecc

CojieprkaHue y4eOHOro MaTepuaa

Cenexkuus Kak HayKa W TMPOILECC. 3apOXKICHHUE CEJICKIMU U JomecTtukauus. Yuenue H. U.
BaBuioBa o 1meHTpax MHOrooOpasusi U NMPOUCXOKICHUS KYJIbTYPHBIX pacTeHuil. LIeHTpbI
MIPOUCXOKICHHSI JOMAIIHUX >KUBOTHBIX. CopT, mopoaa, mramMm. COBpEMEHHBIE METOJIbI
CEJIEKLINU. MaccoBbslit
U WHIUBUAYaJbHBIH OTOOPHI B CEJNEKIMH PACTeHHWH M >KUBOTHBIX. OLIEHKa 3KCTepbepa.
brnuskopoacTBeHHOE CKpemuBaHue — MHOpuauHr. Yucras nuHus. CKpelmyMBaHUE YHUCTHIX
nuHui. ['etepo3uc, wim rubpuaHas cwia. HepoacTBeHHOE CKpenMBaHHE — ayTOPHIWHT.

OK-01, OK-02,
OK-04, OK-07

19



Otnanénnas rubpuamsamus U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJIydeHHe
HOJIMIUIONAOB. JIOCTHKEHHS CENEKIIUN PACTCHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2. buortexHosnorus Kak oTpacib IpOU3BOACTBA. ['€HHAas MH)KEHEpHUs. OTanbl CO3JaHUs 1
OCHOBBI pexkomOuHanTHOM JIHK u TpancreHHbix opranm3mMoB. Kierounas wrxeHepus. Kierounsie
OMOTEXHOJIOTUU KYJbTYpBI. MukpokIoOHaIbHOE pa3MHOXKXEHHE pacTeHUN. KitionupoBanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHM3MOB. DKOJIOTUYECKUE U ITHUYECKUE
npo6aembl. [MO — reeTnuecku MOAU(PUIIMPOBAHHBIE OPTaHU3MbI
Tema 10.3. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COEPKAHME 1
buorexnonornu OcHOBHbIE HaNpaBJIEHUS! COBPEMEHHOW OMOTEXHOJIOTHH B MPOPECCHOHATBHON AESITETbHOCTH
B )KU3HHU U IPO(ECcCun | deaoBeKa. Meroasl OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJIOTUYECKUX W TEHETHYECKHX »JKcrnepuMeHTOB. llpaBuna moucka M aHaiu3a
OMOAPKOIOTUYECKON MHGOPMAIIUU U3 PA3NUYHBIX MCTOYHUKOB (HaydHas W y4yeOHO-Hay4dHas
JUTEepaTypa, CpeACcTBa MaccoBor nH(popMaluu, cetb HTEpHET u apyrue)
[TpakTHyeckoe 3aHsATHE 2
No 13 Keiicel Ha aHanu3 MHPOPMAIIMKA O HAYYHBIX JOCTHIKEHHUSAX B OOJACTH T€HETUYECKUX
TEXHOJIOTHH, KIIETOYHOU WHKCHEPUH, MMUIIEBBIX OMOTEXHOIOTHIA.
No 14 3ammura keiica: mpeacTaBlIeHHWE PE3YIbTAaTOB PEIICHUsS KEHCOB (BBICTYIUIEHHE C
MIPE3CHTALINEH )
Paszpnen 11. Pemienue KeiicoB B 00,1aCTH OHOTEXHOJIOTHH 13
Tema 11.1.1. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COlEPKAHME 1
buorexnosnorun Pa3BuTre npoMbIIIEHHOW OMOTEXHOJOTUN U €€ MPUMEHEHHE B )KU3HU YEJIOBEKa, OUCK U
B IIPOMBIIITICHHOCTH | aHanu3 MH(OPMALMK U3 PAa3IMYHBIX UCTOYHHUKOB (HayuyHas U yueOHO-HAay4Has JUTepaTypa,
cpelcTBa MaccoBoi MHpopmauu, cetb lHTepHET U Ipyrue)
[IpakTrueckue 3aHATUA 4
Ne 15 Keiicel Ha aHanu3 WHGOPMALKUK O PA3BUTHUU MPOMBIIIJICHHOW OMOTEXHOJOTUH (TO
MUHHU-TPYIITIAM). OK-01, OK-02,
. . OK-04, OK-07
Ne 16 3ammra keiica: npeacTaBiIeHUE pe3ylbTaTOB PELIEHUS KEHCOB (BBICTYIJIEHHE C
MIPE3EeHTAIINECH )
Tema 11.1.2. IIpodeccnoHAILHO OPHEHTHPOBAHHOE COACPKAHME 1
ConuainpHo- OTHYecKue acleKThl pa3BUTHsI OMOTEXHOJIOTUN U IPUMEHEHHE UX B )KM3HHU YeJIOBEKa, OUCK
OTUYECKUE aClIEKThl | 1 aHanmu3 WHGOPMAIMKM W3 PA3IUYHBIX HCTOYHUKOB (HaydyHas © Yy4deOHO-Hay4dHas
OroTexHOMOr it JUTEpaTypa, CpeacTBa MaccoBoi nHpopmaluu, cetb IHTEepHET 1 Ipyrue)
IIpakTHyeckue 3aHsITus 4

Ne 15 Keiicel Ha aHanu3 HHPOpPMAIMH 00 STUYECKUX ACMIEKTaX pa3BUTHs OMOTEXHOJIOTHH (110
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MUHU-TPYIIIaM).
No 16 3amura keiica: mpeacTaBlIeHHWE PE3YIbTAaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CeHTAINECH )

Tema 11.1.3. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COlEPKAHME 1
buorexnonoruu Pa3Butre OMOTEXHOJOTMI C TNPUMEHEHHUEM TEXHUYECKHX CHUCTeM (OMOMHXKEHepus,
U TEXHUYECKUE OouonHdbopmMaTuka, OHMOHMKA) U UX NPUMEHEHHE B JKU3HHM YEJIOBEKa, MOUCK W aHaIH3
CUCTEMBbI MHPOPMALIMK W3 pa3IMYHBIX HCTOYHUKOB (HaydHass M ydeOHO-HAy4yHas JHTEparypa,
CpelicTBa MaccoBoM MHGpopMaIuu, cetb HTepHET U apyrue)
[IpakTHyeckue 3aHsATus 2
Ne 15 Keiicel Ha aHanu3 WHGOPMALKMKU O PA3BUTUU OMOTEXHOJOTHH C TPUMEHEHHUEM
TEXHUYECKUX CUCTEM (TI0 MUHU-TPYIITIAM).
Ne 16 3ammra keiica: mpelcTaBleHHE pPe3yJIbTaTOB pEIIEHHs KEWCOB (BBICTYIUICHHE C
MIPE3CHTAIINEH )
IIpomeskyTouHasi arrecTanus (1uddepeHIMPOBAHHBIN3aYET) -
Bcero: 78
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3. YCJIOBUS PEAJIM3AIIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JUCIHUIIVIMHBI

3.1. Jlas peanu3anuu NporpaMMbl JMCHUIJIMHBI JOJKHBI ObITH NPEeIyCMOTPEHbI
cJieayloulue cneuuajabHble MOMeleHus :

KaOuHeT OHO0JIOrMH, IoMelnenune — 39.

ICneunanusupoBanHasi Mme0eJib U CUCTEMbI XPaHEHUSA
OcHoBHOe 000opynoBaHHne

[TapTel nByxmecTHbIE — 13;

Crynbs yueHnueckue — 26;

Cron yuntenbckuii — 1;

Cryn yuntenbekuii — 1;

[Ixad mist TOKyMEHTOB — 2.

JlonoJiHUTeIbHOE 000pY/I0BaHUE

Hocka aynuropHasi HacCTeHHas — 1.

IITexuuuyeckue cpeacrea

OcHoBHOe 000pyI0BaHUE

ITpoexkunoHHbIN 3KpaH — 1;

HoytOyk — 1;

MynpTuMeIMAHBIN poeKkTop — 1.

JonmosiHnTe/IbHOE 000PYA0BAHUE

LndpoBoit MUKPOCKOIT OUHOKYJISIPHBIN — 3;

[udposas Bugeokamepa 11j1st pabOTHI ¢ ONTHYECKUMHU ITpuOopamu iudpoBanus — 1;
CnuproBka nabopaTtopHas — 1;

Boponka nabopatopnas — 3;

Konba konnueckas/kpyriiofoHHas — 2;

[Tpobupka — 10;

Crakan — 1;

KomruiekT MukpormnpenapaToB o aHaTOMUH, O0TaHUKE, 300J10THH, 001el ounosorun — 10;
KoMIUIEKT peAMETHBIX U IIOKPOBHBIX CTEKOJ — 2;

Ha6op wamex I[lerpu — 10;

Jlyna npenapoBanibHas — 2;

Tanometp — 1;

Cexynnomep — 1;

3%-b1ii pacTBOP MEpPOKCHIA BoAopoaa — 1;

PactBop #iona — 1;

['munepun — 1.

I1I lemoHcTpanoHHbIe Y4eOHO-HATJIsIIHbIE TOCO0USs
OcHoBHOe 000pyI0BaHUE

Ilepuoauueckas cucrtema Xxumudeckux aneMenToB J.M. MenneneeBa anekTponHas — 1;
KomruiekT yueOHbIX BUACOPUITBMOB — 1;

KOMIUIEKT 371€KTPOHHBIX BUAEOMATEPHUAIIOB — 1.
JonmosiHnTe/IbHOE 000PYI0BAHUE

DJEKTPOHHBIN KypC «XHUMHUS: BUPTyalbHas 1a00paTOpHs»;
Konnekuus ropHsix nopoJ ¥ MUHEPAJIOB.

IlepeyeHb NPOrpaMMHOIro odecredyeHus:
OmnepanuonnascucreMaMicrosoftWindows10 Pro;
KasperskyEndpointSecurity.

3.2. UudopMannoHHOe o0ecrieyeHre peaaTu3aluu MPorpaMmbl
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Jis peanusanuu nporpamMmbl OMOIMOTEUHBIN (DOHNI YHUBEPCHUTETa UMEET IeyaTHbIE W/WIN
JNIEKTPOHHBIE ~ O0pa3oBaTesibHBIE M MH(OOPMALMOHHBIE  PECYPCHl, PEKOMEHIyeMble I
UCTOJIb30BaHUS B 00pa30BaTEIbHOM MPOLIECCE.

DJIEKTPOHHBIE H31aHUA(JIEKTPOHHBIE pecypchl)
OcHoBHBIE

1. buonorust: 10-it kmacc: 6a3oBelii ypoBenb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uos [u ap.] ; mox pemakmueit B. B. [laceunnka. — 5-e usa., crep. —
Mockaa : Ilpocsemenue, 2023. — 223 ¢. — ISBN 978-5-09-103624-4. — TekcT : 3JIeKTPOHHBIH //
Jlanp : oanexkrpoHHo-OMOnMMoTeuHast cucrema. — URL: https:/e.lanbook.com/book/334994-

3JIEKTPOHHAsI BEPCHS C HEOTPAHUYEHHBIM KOJIMYECTBOM JJOCTYIIOM.

2. buonorus: 11-if xmacc: 6a3oBbiii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u np.]. — 6-e u3z., ctep. — Mocksa : [Ipocsemenue, 2024. — 272 c. —
ISBN 978-5-09-112165-0. — TexcrT : 3neKTpoHHBbIN // JIaHb : 3JeKTPOHHO-OMOIMOTEYHAsI cHCTEMA.
— URL: https://e.lanbook.com/book/409211- ayekTpoHHass BepcUsd C HEOIPAHUYECHHBIM

KOJNMYCCTBOM JOCTYIIOM.

JlomosiHUTEIbHBIE

1. buonorus. bazoBeiit u yrimyOnennsrd ypoBHu: 10—11 kmaccel : y4eOHUK Juis
cpenHero obmero obpasosanus / B. H. Speirun [u np.] ; mox obmelt penakuueid B. H. SApeiruna. —
2-e wu3n., mepepab. u gom.— MockBa: MzngarensctBo  IOpaiit, 2025.— 380c. —
(O6meob6pazoBatenpHblid  mUKI). — [SBN 978-5-534-16228-8. — Tekct : »nekTpoHHBIA //

O6pazoBatenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568399- anexkTponHas
BEpPCUA C HCOTPAHUYCHHBIM KOJIUYCCTBOM JOCTYIIOM.

2. O6yxoB, /I. K. buonorusa: KJIeTKM W TKaHHW : ydyeOHOE IOcoOHMe IUIsl CpEeTHEro
npodeccuonanbHoro obpazoBanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e uzn., mepepad. u
non. — Mocksa : M3gatenbctBo FOpaiit, 2024. — 358 ¢. — (IIpodeccnonanpHOe 00pa3oBaHue). —
ISBN 978-5-534-07499-4. — Texkcr : anextpoHHslid // OOpa3zoBarenbHas miatdopma FOpaiT [cait].
— URL: https://urait.ru/bcode/540822- snekTpoHHAsT BEpCUsS C HEOTPAHUYEHHBIM KOJIHYECTBOM

JOCTYIIOM.

3. buonorus : yyeOHUK U MPAKTUKYM Ul CPEIHEro MpogdeccuoHaIbHOro 00pa3oBaHus /
B. H. Speirun [u 1p.] ; mox penakuueit B. H. Speiruna. — 2-e u3n. — MockBa : U3parenscTBo
Opaiit, 2025. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Tekcr : oanexrponnsii // OOpa3oBatenpHast 1uiatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560725- anekTpoHHasi BEpCHsI ¢ HEOrPaHUUYEHHBIM KOJIMYECTBOM JIOCTYTIOM.

HNuTepHeT-pecypcsl

1. https://postnauka.org/themes/biology — neknuu no xumuu Ha caiite [loctHayka.

2. https://olymp.msu.ru/rus/event/9301/ — (http://www.bio.msu.ru/rus/olimp/) -
WNndopmanvonnsle Matepuansl 00 onumnuagax: MocCKoBCKOil ropojackoi, Bcepoccuiickoi,

MenaeneeBckoii, MexayHapoaHou. [lpuBeneHbl 3a1auyd TEOPETUYECKUX M DKCIEPUMEHTAIbHbBIX
TYpOB, MMOAPOOHBIEC PEIICHUS, CMUCKU U (hoTorpadun modeauTeneH.
3. https://content.edsoo.ru/lab/subject/1/ — BupTyanbHbie nabopaTopHble u

MpaKTUYecKre paboThl Ha YIIIyOJIEHHOM YPOBHE CpEeIHEro 0011ero 0opa3oBaHus
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30BATEJBHOMN JUCIUILINHBI

4.1. ®opMbI U METOAbI OLIEHUBAHUS
KoHTpoJib U OlleHKa Pe3yJIbTaTOB OCBOCHHSI 00111e00pa30BaTEIbHOM TUCITUTLIUHBI

pacKpbIBalOTCA Yepe3 TUCLUILIMHAPHbBIE Pe3YJIbTaThl, HAIIPaBJICHHbIE Ha (OPMUPOBAHHUE OOILIUX U
npo¢ecCHOHATIBHBIX KOMIIETEHIIMH IO pa3/ienaM U TeMaM CoJIepKaHusl yueOHOro Marepuana.

Ob6mas/npodeccuonanbHasi
KOMIEeTeHIIUsI

Paznena/Tema

Tun OLIEHOYHBIX

MeponpusiTHsA

OK O01. BsiOupaTh crmocoOb
penieHus 3a1a4
npodeccuoHaIbHON
JESTEIIbHOCTH TIPUMEHHUTEIBHO
K Pa3JIUYHBIM KOHTEKCTaM

Temwi2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxneHue o Borpocam
JEKIUN

Pazpabotka rioccapus
3aMoNHEeHNe  CPAaBHUTEIBHBIX
TaOJINIL

TectupoBanue

YcTHbIM onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJOrMYeCcKOH
TEPMUHOJIOTHU U CUMBOJIUKI
NuauBunyansHas
caMmocTosiTeNnbHas pabora
[IpencraBnenue  pes3ysibTaToOB
MPAaKTUYECKUX padboT
KonTtpomnbHble paboThl

3aiuTa TBOPUECKUX padoT

3amura WHIUBHTy ATbHBIX
MIPOEKTOB
Brimonnenune 3aJaHui

MPOMEKYTOYHOM aTTECTALIMU

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi AUCKyCCHS 1O

COBpPEMEHHBIC cpeactea | 4.1-43, 5.1-5.4, 6.1-6.3, | BOIPOCaM JICKUMH

IIOUCKa, aHanmmsa | 7173 8.1, 82, 9.1-9.3, PazpaboTka MeHTabHON

" " MHTEPIPETALMH | g 411 /o 9 5[T-0/c, 10.1, Eame B MUHH TpyTIIax

uHpOopMaLuy, BIITOJIHEHHE U 3aIlUTa

" MH(POPMALMOHHBIE 10.2, 10.311-o/c, 11.11I-0/c 71a00paTOpHBIX paboT

TEXHOJIOTUM Ul BBINOJIHEHUS [IpencraBnenue  pe3ysibTaToB

3a1a4y npodecCHOHATBHON MPAaKTUYECKUX paboT

JeSITebHOCTH [IpencraBneHue ycTHBIX
COOOILIEHUH C Mpe3eHTalueH,
MOJIFOTOBJIEHHBIX IO MEPEUHIO
HCTOYHHKOB,
PEKOMEHI0BaHHBIX
IperoiaBaTesieM

OK 04. O¢dextuBno | Tempi2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxeHME IO BOMPOCaM

B3aNMO/ICHICTBOBATH u |43, 51-54,6.1-6.3,7.1-7.3, | nekuuu

paboTaTh B KOJJIEKTHBE H | g | 8.2 9.1-9.3. | [Ipencrasnenne  pe3ynbTaToB
KOMatze 9.4I-o/c, 9.5M-o/c, 10.1, gg&‘g;“:;g;‘;iiifpa cor
10.2, 10.311-0/c, 11.111-0/c Sammra HHJTMBH Ty HHEIX
IPOEKTOB
OK 07. CopeiictBoBath | Tewms! 1.1, 2.1 -2.3, 3.1- 3.3, | O0cy>k1eHHE 0 BOIPOcam
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COXPAHEHUIO OKpY>KaroIlen
Cpellbl, pecypcocOepeKeHuIo,
NPUMEHSTh 3HAHUS
00 H3MEHEHUU KJIMMarTa,
IPUHLIUIIBI OepeKITMBOTO
MpPOU3BOACTBA,  3PPEKTHBHO
JIEUCTBOBATh B UYpE3BbIYANHBIX
CUTYaLUAX

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

JCKITUN
PazpaboTtka rioccapus
3aMoHEHUE  CPABHUTEIBHBIX
TaOJINII

TectupoBanue

YcTHbli onpoc

JIMKTaHT Ha UCIHOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHHOJIOTHH U CUMBOJIUKH
NuauBunyansHast
caMmocTosiTeNnbHas pabora
[IpencraBinenue  pe3yiabTaToOB
MPAKTUYECKUX paboT
KontposbHabIe paboThI

3amurTa TBOpUECKUX padoT
3amuTa MHAUBUAYaTbHbBIX
MIPOEKTOB

Brimonnenue 3aganuil
MPOMEXYTOYHOW aTTECTAIUU

4.2. [Ipome:kyTOUHAS aTTeCTALMS MO AUCHUIJINHE «bHosorus»

Bomnpocsl k nuddepeHunpoBaHHOMY 3a4eTy 10 OHOJIOTUH

1. 3amaun ¥ METO/IbI 00IIei OMOJIOTHH, YPOBHU OpTraHU3aIMH )KUBON MaTepuu.

2. XuMHYecKasi OpraHu3aius KJIeTku (coctaB U GyHKIUH BEILIECTB).

3. Crpoenrie U QyHKIUH KJIETKU (OpTraHOM I, X (YHKIIUHU, BUJIBI KIETOK).

4. OOMeH BeliecTB M TMpEeBpallleHUEe IHEPruu (IJIACTUYECKUH W HHEPreTHUeCKUil OOMEH,
($oTOCHHTE3 M XeMOCHHTE3).

5. Jenenue kaeTku ()KU3HEHHBIN LIUKII, MUTO3, KIIETOYHAs TEOPHS).

6. Bupyce! u Bupycubie 3a0oneBanus. CITNU /] u Mepbl ero npoQuIakTUKH.

7. PasmHOXeHHe U MHIMBUIyallbHOE pa3BUTHE (OECIOI0e U MOJI0BOE pa3MHOXKEHHE, Mei03,
AMOPHOHATILHOE U TIOCTAIMOPHUOHAIILHOE Pa3BUTHE).

8. 3akoHsbl ['. Menzens u ux 10Ka3aTenbCTBO HA KOHKPETHBIX TPUMEPAX.

9. XpomocoMHas Teopust T. Moprana v CHEIJIEHHOE HACIIEI0BAHUE.

10. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH ( HACJIEICTBEHHAS 1 HEHACIIEICTBEHHAs ).

11. Cenexuus (3a1auu, METO/bI, JOCTH)KEHUS, CPAaBHEHHE MCKYCCTBEHHOTO U €CTECTBEHHOI'O
otbopa).

12. Pa3BuTre 5BONIOLMOHHBIX MAEH B JOJAPBUHOBCKUN NEPUOJ U CUHTETHUYECKAs TEOPHs
HBOJTIOLIUU.

13. OpommononHoe yuenue Y. /lapBuHa (IpeanochUiKi, CYITHOCTh, 3HAUCHHE).

14. MukposBosronus (KOHLIENIUS BUAA, €ro KpUTepUU U MEXaHU3M BU000pa30BaHus).

15. MakponsBosonus (A0Ka3aTeasCTBa, OCHOBHBIE HAMPABIIECHHUS SBOJIIOLMOHHOTO TIPoLiecca).

16. Pa3BuTune opranndeckoro Mupa.

17. ['unoTte3sl BOSHUKHOBEHHUS KU3HU Ha 3eMJle.

18. OCHOBHBIE 3Tarnbl FBOJIIOLUN YEJIOBEKA.

19. JlokazatenbcTBa pOACTBA YEJIOBEKA U )KUBOTHBIX.

20. UenoBeyeckue pachl.

21. DKomorus Kak HayKa, GaKTOpbl CPEIbI.

22. DKOJIOTUYECKHUE CHCTEMBI.

23. VYuenne B.1. BepHaackoro o 6uocdepe. Hoocdepa.

24. B3anMocBs3p mpuponbl M oOmiecTBa. AHTPONOTEHHOE BO3JCHCTBHE HA MPUPOIHBIC
OMOTeO1IEHO3HI.
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25.

buonuka (CYIJ_IHOCTB HAyKH, HAIIpaBJICHUA, IIOCTI/I)KCHI/IH).
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5. JlucTt BHeceHUS M3MEHEHHUH

B pabouyto nporpammy no jucuuminae «OY/1.b.13 «buonorus» no cnenumansHocty 38.02.08
«ToproBoe aen0» yTBepkKICHHYI0 Ha yueHoM coBete JlepxaBuHckoro suues 30 mapta 2026 r., IpoTOKOJI
Ne 14.

IIpOTOKOH3aCCﬂaHHﬂ

Howmep
Tekct n3meHeHus
U3MEHECHUS No

JaTta
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