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1. O0mas xapakrepucTuka pado4eii nporpaMMbl IMCUMILINHBI « Bronorus»

1.1. MecTo 1ucuMILIMHBI B cTPyKType nporpammsel CIIO:

HNucnurmraa «buonorus» sBIsSieTCs 00A3aTEILHON YacThio 00Ie00pa30BaTEIbHOIO
LMKJIa 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBHH C (peiepaibHbIM TOCYIapCTBEHHBIM
oOpazoBarenbHbiM cTaHgaproM (manee — @OI'OC) cpeanero npodeccruoHaIbHOTO
oOpazoBanus (nanee — CIIO) no cnenuansHoctu 08.02.01 CTpouTenbCTBO U IKCILTyaTaIUs

31aHUN U COOPYKEHUM.

1.2. lleau u nuiaHupyeMble pe3yJbTaThl 0OCBOCHUS TUCIUNINHBI:
1.2.1. leap aucuMNJINHbI

Conepxanue mnporpaMmbl  00IIe00pa3oBaTebHOW  TUCHUIUIMHBI  «buomorus»
HaIPaBJIEHO Ha JOCTHUXKEHUE PE3yIbTAaTOB €€ M3Y4YCHUS B COOTBETCTBUM C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom npodeccruonanpHoi HanpabieHHOCTH PI'OC CIIO. Llens nzyuenus
TUCIUIUIMHBL «bronorus» Ha 6a30BOM YpOBHE — OBJIaJIEHHE O0YYAIOUIUMUCS 3HAHUSMH O
CTPYKTYPHO-(DYHKIIMOHAJIBHOM  OpraHM3aliu  SKMBBIX CHCTEM pa3HOro paHra u
NpUOOPETeHNE YMEHHUM UCIIOIb30BaTh ATU 3HAHUS VISl TPAMOTHBIX JIEWCTBHM B OTHOIICHUH
00BEKTOB KUBOW MPHUPOBI U PEIICHUS PA3TNYHBIX )KH3HEHHBIX MPOOJIEM.
JlocTkeHne 1enu  U3y4eHHs JucuuIuinHbel  «buomorus» Ha  6a3oBOM  ypoBHE
o0ecreuynBaeTcsl pEIICHHEM CIICYIOIINX 3a/1a4:
o OCBOEHUE OOYYaIOIIMMUCS CUCTEMBbI 3HAHUW O OMOJOTMYECKUX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWiaX, CIYyXaluXx OCHOBOM i
dbopmupoBaHus MpeACTaBICHUM 0 €CTECTBEHHO-HAYUYHOU KapTUHE MUpa,
0 METOJaxX Hay4YHOTro MO3HAHUS, CTPOEHUU, MHOTO00pa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM
Pa3HOr0 YPOBHS OpPraHU3aIMK, BEIAAIONIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B
OMoJIOrNH;
o dbopMupoBaHue y  OOy4aloOmUXCS  [MO3HABATENBHBIX,  WHTEIUICKTYalIbHBIX

U TBOPUYECKUX CHOCOOHOCTEH B TMpollecce aHaiu3a JaHHBIX O TMYTSAX pa3BUTHUA



B OMOJIOTMM HAy4YHBIX B3TJISJ0B, UJEH M MOAXOAOB K M3YyYEHHUIO KUBBIX CUCTEM PA3HOrO
YPOBHS OpraHu3aluy;

o CTaHOBJIEHHE Yy O00ydaloluXcs 00IIed KyIbTypbl, (PYHKIMOHATIBHOM IPAMOTHOCTH,
pa3BUTHE YMEHUH OOBSICHATH M OLEHUBATDH SBJICHUS OKPYXAIOLIEr0 MUpPA KUBOU MPUPOJIBI
Ha OCHOBAHHMHM 3HAHUH U OMbITA, MOTYUYEHHBIX [IPU U3YUEHUH OUOJIOTHY;

o dopMupoBaHue y  OOyyaloIUXCSd  YMEHHUM  WUIIOCTpUPOBATh  3HAUEHUE
OMOJIOTMYECKUX 3HAHUI B MPAKTHUUYECKOW ESITEIbHOCTH YeJIOBEKa, PAa3BUTUH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUI;

o BOCHHUTaHUE YOSKIEHHOCTU B BOBMOKHOCTH MTO3HAHUS YEJIOBEKOM >KHBOM

OpUPOJIbI, HEOOXOAUMOCTH OEPEeKHOr0 OTHOIIEHHUS K HEM, COOJIIO/IEHUsS 3TUYECKUX HOPM
pU MPOBEACHUN OMOTOTHYECKUX HCCIIEIOBAHUM;

. OCO3HAHHME IIEHHOCTH OMOJOTMYECKUX 3HAHUM [  TOBBIIICHUS  YPOBHS
HKOJIOTHYECKOMN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

o OpUMEHEHUEe MNPUOOPETEHHBIX 3HAHMW W yMEHUH B IOBCEIHEBHON JKU3HU
JUI OLEHKU IOCJIEJICTBUI CBOEH IESATENbHOCTH 10 OTHOUIEHHIO K OKpY)Kawolleh cpene,

COOCTBEHHOMY 3/I0POBBIO, 00OCHOBAHUE U COOJIO/ICHHE MEP MPODIIIAKTUKH 3a00I€BaHUM.

1.2.2. IlnanupyeMblie pe3yJbTAThl OCBOCHUSI TUCHMILIMHBI B cOo0TBeTCTBHU ¢ PI'OC
CHO u na ocaose ®I'OC COO
O6mue xommnereHuuu (mamee — OK) O®I'OC CIIO B coOTHECEHHH C JHWYHOCTHBIMH,

METaInpeIMETHBIMA | TMPEIMETHBIMHU pe3yJbTaTaMu 00ydeHusi 6a30BOTO YpOBHA (najnee —

[1P6) ®I'OC COO npexncraBieHsl B TAOIHIIE:



Koa n Inanupyemble pe3yJibTaThl 0CBOEHHS TUCHHMIIIHHBI

HanMeHOBaHHe

q’OPM“pyeM”UX O6mue’ JIMCuUILIHHAPHbIE

KOMIIeTeH Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yabTaThl JOJDKHBI oTpakate B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAHMH O MecTe M POJIM OMOJIOTUU
CIOCOOBI  pemIeHus | TPYIOBOTO BOCTIUTAHHUS: B CHCTEME HAy4YHOTO 3HaHUS; (QYHKIMOHAIHHOH TPaAMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IEHHOCTH MAacTEpCTBa, | YEIOBEKa ISl PEHICHUS )KU3HEHHBIX TPOOIIEeM.
npodeccuoHaIbHON | TPYHOJIO0HE; [1P6 2. ChopMUpOBAaHHOCTH YMEHHS DPACKPBIBATH COJIEPIKAHHE
JEATEbHOCTH - TOTOBHOCTh K aKTHBHOHM JEATEIEHOCTH TEXHOJOTMYECKOW | OCHOBONOJATalOMMX OWOJIOTHYECKUX TEPMHUHOB W  TOHSTHH:
MPUMEHUTEITEHO " COITHAITbHON HaIpPaBJICHHOCTH, CIOCOOHOCTH | J)KM3Hb, KJI€TKa, TKaHb, OpraH, OpPraHW3M, BHJ, MOIYJISIHS,
K Pa3IMYHbIM | HHULUHUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIBHO BBIMIOJIHATE | SKOCUCTEMa, OMOlIeH03, Onocdepa; Mmetabonn3M (0OMEH BEUECTB
KOHTEKCTaM TaKyIo JIeSITeIHbHOCTH; M TIpeBpallleHHe DJHEPruH), TOoMeocTa3 (CaMOoperyssmus),

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoHaATBHOU
JIEITEILHOCTH.

MertanpeaMeTHbIE pe3ynbTaThl TOJDKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMA YU€OHBIMU TTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEBLHO (HOPMYIMPOBATh M aAKTYATU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYIIECTBEHHBIH MPU3HAK HMJIM OCHOBAHUS
JUTsl CpaBHEHUS, KiacCupUKaIuy 1 0000IIeHUS;

- OMIPEICIIATH 1EJU JeATEILHOCTH, 3aaBaTh TapaMeTpPhl

Y KPUTEPHUHU UX TIOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS

B pacCMaTPUBACMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JCSITCIBHOCTb, OIICHUBATH
COOTBETCTBHE pE3yIbTaTOB IIENsIM, OIIGHUBAaTh PHUCKHU

OuocuHTe3 Oenka, CTPYKTypHash OpraHU3alusi *XUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOPETyJISINS, CaMOBOCITPOU3BEACHUE
(penipoayKIus), HaCJIEACTBEHHOCTD, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBASI OPraHU3AIIHSI.

I[TP6 3. CdopMHPOBAaHHOCTH YMEHHS PACKPBIBaTh COJEP)KAHHE

OCHOBOTIOJIATAIONIUX  OMOJIOTHYECKUX TEOPUH W  THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallUOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXO0KICHHS )KU3HU U YEJIOBEKa.

I1P6 4, CdopMHupOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJOTUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.M. BaBwioBa, 3. I['ekkens,
®. Mrwomnepa, K. bapa), rpaHuiibl uX TPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpereHne ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HaHUs, UCTIOIb3yEeMbIX B OMOJIOTHUN: HAOIIOACHHUS

Y ONKMCAHMS KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUI; OpraHU3aluu

! VKa3bIBalOTCA THYHOCTHBIE M METANpeIMETHEIE pe3ynbTatsl 13 T'OC COO, B popMHUPOBAHHMH KOTOPEIX yJacTBYET 00IIe00pa3oBaTebHAs JUCIUILTHHA.

2 [lucuurmHapHbIE (IPEAMETHBIE) PE3YIIBTATH YKA3hIBAIOTCA B COOTBETCTBHM € MX MOMHBIM TepeureM Bo ®I'OC COO. [Ipenmernsie pe3ynbTathl 6azosoro yposrs (IIP6) Hymepyrorcs
B cootBercTBUH OI'OC COO (IIpuxa3z Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).

6



MOCJIEACTBUM JCATEIbHOCTH,

0) 0a30BBIC UCCIICAOBATCIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEIbCKON

158 HpOGKTHOfI JCATCIIBHOCTH, HaBbIKaAMH pa3pCuiCHuAd
pooem;

- BBIABJIATH IPUYUHHO-CJICACTBCHHBLIC CBA3U

" aKTYAJIM3UPOBATh 3a/la4y, BblIBUT'aTh THIIOTEC3Y

€C PCIICHHA, HAXOAWThb APrymMCeHTHI JIsA J0Ka3aTCJIbCTBA
CBOMX YTBEpP)KJICHUM, 3aJaBaTb IApaMeTpbl U KPUTEPUU
peleHus;

- AHAJIM3WPOBATH TIOJYUYCHHBIC B XOJAC PCIICHHUA 3aJdadu
PE3YIbTAaThl, KPHUTHYCCKHU OLCHHUBATH HX OOCTOBCPHOCTD,
IMPOTHO3UPOBATh UBMCHCHHUE B HOBBIX YCIIOBUAX,
pa3pabaTbhIBaTh IUIAH PEIICHUS MPOOIEMBI C YYETOM aHAIIN3a
HMMEIOIINXCA MaTEPUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
-- YMCTh IIEPEHOCUTH 3HAHUS B IIO3HABATCIIBHYIO

Y TIPAKTHYECKYIO 00JI1aCTH KU3HEACITCILHOCTH,

- YMETh HWHTETPUPOBATh 3HAHUS W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJICH, IIpeJylaraTh OPHTHHAIBHBIC
MTOAXOJIbI M PEIICHUS

U TIPOBEACHHUS OHOJOTHYECKOTO OKCIEPUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCICIyeMbIMU
BEJIMYUHAMU, 00BsICHEHUS MOJTyYEHHBIX pe3yIbTaToB
U (GOPMYIHPOBAHUS BBHIBOJIOB C HCIIOJB30BAHHEM HAyIHBIX
IIOHATUI, TEOPUI U 3aKOHOB.

[TP6 6. CchopMHpPOBAaHHOCTh YMEHHUS BBIICISTH CYIIIECTBCHHBIC
NpU3HAKA  BHPYCOB, KJIETOK  TPOKAPHOT U  DyKAPHOT;
OJIHOKJICTOYHBIX WM MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIEHO30B U YKOCHUCTEM; OCOOECHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TIPEBPAICHHUS DHEPrUU B KIETKe, (OTOCUHTE3a,
TUTACTHYECKOTO W DHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, Melo3a, OIUIOAOTBOPEHHS, PA3BUTHUS M Pa3MHOXKCHUS,
WHAMBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 00pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOIO O0TOOpa, BUA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTAaHWS, BIUSHUS
KOMIIOHCHTOB OKOCHUCTEM, AHTPOITIOTCHHBIX N3MEHEHUH

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIieHne YJHEPTUU B Orocdepe.

I[TIP6 7. CdopMHpOBAaHHOCTH, YMEHHS MPUMEHSTH TMOJy4YEeHHBIE
3HAHUS U OOBSCHEHHsI OMOJIOTMYECKUX IMPOLIECCOB W SIBJICHUM,
JUTSL IPUHSTHUS IPAKTHYECKUX PEIICHUH B TIOBCETHEBHON KU3HA

Cc 1enplo oOecrieueHuss O€30TACHOCTH CBOETO 3JI0POBbS U
3JI0POBbsI OKPYXKAIOIIUX JIFOJICH, COOIIOIEHUsS 30pOBOro obpasa
YKU3HU, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY)KAIOIIEH MPUPOTHOM
cpeze; MOHMMaHUE HEOOXOIMMOCTH MCIOJIb30BAHUS JOCTIKECHUH
COBPEMCHHOUM OMOJIOTMM ¥ OMOTEXHOJOTHU JUIS PAllMOHAILHOTO
MIPUPOIOTIOTE30BAHHUS.

[1P6 8. CdopMupOBaHHOCTH YMEHHUS peliaTb OHOJOTHYECKHE
3aJ[a4¥, COCTABJISATh TCHOTHITMYECKAE CXEMbI CKPCITUBAHMSI

JUIL pasHbIX THIIOB HACIECIOBAaHHUS IPH3HAKOB Y OPraHU3MOB,
COCTaBIIATh CXEMbI TIEPEHOCA BEIIECTB U YHEPTUHU B IKOCHCTEMAX
(uenu MUTaHUs, MUIIEBBIE CETH).

I1P6 9. CdopMUPOBAaHHOCTb YMEHHUH KpPUTHYECKH OLIEHUBATH
nH(GOPMAIIMI0O OHOJIOTHYECKOTO  COJACpkKAaHMSI, BKIIOYAIOIIYIO




IICEBJOHAYYHbIE 3HAaHUS M3 PA3JIMYHbIX HCTOYHHUKOB (CpeicTBa
MaccoBOi HMH(OpPMALMU, HAYYHO-TIONYJISAPHBIE MaTepHasbl);
UHTEPIPETUPOBATH TUYECKUE aCIeKThI COBPEMEHHBIX
HCCIIEI0OBAaHU B  OHMOJIOTMH, MEAMIMHE, OHOTEXHOJIOTHH;
paccMaTpuBarth  INIOOAJNbHBIE  3KOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHIO K HHM
COOCTBEHHYIO TO3UIIUIO.

[TP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHOpPMALlMM U3  HECKOJBKMX  HCTOYHUKOB,  IPaMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmnapar OMOJ0THI

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeIcTBa  TIOWCKa,
aHaJIn3a

U HMHTEpPHpeTanuu
nHpopMmaruu

1 WH(pOpMAIMOHHBIC
TEXHOJIOTUHU JUIs
BBITIOJIHEHUS  3a/1a4
npodeccuoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YaCTH:
IIEHHOCTH HAyYHOTO ITO3HAHUS:

-C()OPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OONICCTBCHHOU
TIPAKTHKH, OCHOBaHHOTO HA  JWajore  KYyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJITYPHOM MHPE.

MertanpeameTHble pe3yibTaThl JOKHBI OTPAaXKaTh:
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHdopmarmen:

- BJIaJCTh HaBbIKaMH IOJIy4CHUA I/IH(bOpMaI_[I/II/I
u3 HCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATECIBPHO
OCYHICCTBJIATD IIOHUCK, aHaJIu3, CHCTEMAaTHU3aluIo

Y UHTEpHpeTanuio nH(OpMaluu pa3IuyHbIX BUIOB U (OpM
MIpe/ICTaBJICHHUS;

- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OPMALIHH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAIbHO-ITUYECKUM HOpMam

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE U POJTU OMOJIOTHH

B CHCTEME HAyJYHOTO 3HAHWS, (DYHKIMOHAIBHON T'PaMOTHOCTH
YeJI0OBeKa [Tl PEIICHUS KU3HEHHBIX TPOOJIeM.

[1P6 7. CdopMupoBaHHOCTb YMEHMSI MPUMEHATH MOJIy4YEeHHbIE
3HAHUS I OOBSICHCHHSI OMOJIOTHYECKHUX TPOIECCOB U SIBJIICHUH,
JUIS IPUHSATHUS PAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU

C Ienblo oOecriedyeHHs O€30MacCHOCTH CBOETO 3JI0POBBSI H
3I0POBBSI OKPYXKAIONIUX JIFOJICH, COOIOICHUs 30pOBOTO o0Opa3a
KW3HU, HOPM I'PaMOTHOT'O TIOBEJICHUS B OKPYXKAIOIIEH MPUPOTHOM
cpelie; TOHUMaHUe HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOI OHOJOTHMH U OHMOTEXHOJOTHH Uil palMOHAILHOTO
MIPUPOIOTIOIHL30BAHUS.

ITP6 10. ChopMupOBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHGOpPMAllMK U3  HECKOJbKHUX  HCTOYHUKOB,  TPaMOTHO
MCIIOJIb30BaTh MOHITUWHBIN anmnapar OHOJIOTUU

OK 04. 3ddexruBHO
B3aMMO/IEiCTBOBATh
U paboTaTh

B KOJIJIEKTHBE

Y KOMaHJe

JInuHOCTHBIC pe3yibTaTbl OOJUDKHBI OTpaAXaTb B YaCTH:

OEHHOCTH HAYYHOTO IIO3HAHUA: OCO3HAHUC ILICHHOCTU
Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATDH
MPOCKTHYIO n HCCJICO0BATCIILCKYHO ACATCIIBHOCTD

WHAWBUAYAJIBHO U B I'PYIIIC.

ITP6 5. IlpuoOpereHne oIbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TO3HAHHUS, UCTIOJIh3YEMbIX B OHMOJIOTUN: HAOMIOACHUS U
OIMCAHUSA KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUW; OPraHU3aluu U
MpOBEJCHUST  OMOJIOTUYECKOTO  SKCIIEPHUMEHTA,  BBIIBHKCHUS
TUINOTE3, BBISIBICHHUS 3aBUCUMOCTM MEXAY HCCIEIYEMbIMHU




MeranpeaMeTHbIE pe3yabTaThl IOKHBI OTPAXKATh!
OsBnaacHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

0) coBMeCcTHas ACSITEIbHOCTD:

- IOHUMAaTh M UCTIOJIB30BATh MPEUMYIIIECTBA KOMAaHTHOM

Y UHJIMBUIYAJIbHOU pabOTHI;

- IIpUHHUMATDh meian COBMECTHOU JACATCIIbHOCTH,
OpPraHru30BBIBATE 1 KOOPAWMHHUPOBATH I[GI\/'ICTBI/IS{

Mo €€ JOCTIKCHUIO: COCTaBIATh INIAH  JICHCTBHM,
pacnpenensstb poOJAM C YYETOM MHEHUW YYaCTHUKOB

00Cy)XJaTh pe3ylbTaThl COBMECTHOM paboThI

BEJIMYMHAMU, OOBSICHEHHS MOJYYEHHBIX PE3yJIbTaTOB
U (QopMyaHpOBaHHS BBIBOJAOB C HCIOJB30BAaHUEM HAYYHBIX
IIOHATUH, TEOPUHN U 3aKOHOB

OK 07.
ConeiicTBOBaTh
COXPaHEHUTO
OKpy)Karomen

CpeIbl,
pecypcocOepekeHH
10, MPUMEHSITh
3HAHUA

00 W3MEHEHUU
KJIUMaTa, MPUHIIUIIBI
OepEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIEUCTBOBATE

B Ype3BhIYAITHBIX
CUTYaIUIX

JIngHOCTHBIE pe3yibTaThl JOJDKHBI OTPaXXaTb B YaCTHU:
9KOJIOTUYECKOTO  BOCMUTAaHHS: -  C(HOPMHUPOBAHHOCTH
9KOJIOTUYECKOU KYJIbTYphI, MOHUMAHNE BIHMSHUS COIMAIHHO-
SKOHOMUYECKHUX MPOIIECCOB HAa COCTOSIHUE TTPUPOTHOU

U COIMAIBHOM Cpejbl, OCO3HAHWE TJI0OATLHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

- IUIJAHUPOBAHME W  OCYIIECTBICHHE  JACHCTBUH B
OKpY)Kalollel cpelie Ha OCHOBE 3HAHUSA IIEJIEH yCTOMYMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- aKTHUBHOE HENpHUATHE JCUCTBUM,
OKpYy»Karolllen cpere;

- yMEHUE MIPOrHO3UPOBATh HeOIaronpusITHbIC
9KOJIOTHYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX ACUCTBUMH,
MpeI0TBpaIlaTh UX;

- pacmMpeHue OIbITa
HaIpPaBJIEHHOCTH.
MetanpeaMeTHble pe3yinbTaThl J0KHBI OTPaXKaTh:
Osnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) coBMeCTHasl IeATEINbHOCTb:

- MOHUMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHOU
Y UHAUBHUIYaJTbHOU paboTHI;
-  TOpUHUMATh  IIeNU

IIPUHOCAIIUX BPEA

JACATCIIBHOCTH 9KOJIOTHYECKOH

COBMECTHOM JACATCIIBHOCTH,

I1P6 5. TlpuoOpereHne ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAay4HOTO TMO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHHN: HAOIIOICHHS

W OITMCAHUS KUBBIX CHCTEM, IPOIIECCOB W SBJICHHIA, OpraHU3aI[UH
U TIPOBEACHHUS OHOJOTHYCCKOTO JKCIEPHUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBIABICHUS 3aBHCUMOCTH MEXIY HCCIICyeMbIMHU
BEJIMYMHAMU, OOBSICHEHHSI ITOJIyY€HHBIX Pe3yIbTaTOB

u  GOpMYyIMpPOBAaHUSA BBIBOJIOB C HCIOJb30BAaHUEM HAY4HBIX
MOHATHH, TEOPUIN U 3aKOHOB.

I[IP6 6. CdhopMUPOBAaHHOCTh YMEHHSI BBIJCISITH CYIIECTBECHHBIC
NpU3HAKA  BHUPYCOB, KIETOK NPOKApHOT U  DYKAPHUOT;
OJIHOKJICTOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OHOreo1IeHO30B U AKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEeHa
BEUIECTB M MIPEBpAIICHHUs HSHEPruu B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTHMYecKOro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHUS U Pa3MHOKEHHS,
WHAUBUAYAILHOTO Pa3BUTHS Opranu3Ma (OHTOTeHe3a), 60pbhObI

3a CYILECTBOBAHUE, E€CTECTBEHHOTO OTOOpa, BUI000pa3oBaHMUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHMs, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX M3MEHEHUN
B 9KOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTA BEILIECTB U MPEBpaIlleHUe SJHepTruu B buocdepe.

[1P6 7. CdopMupoBaHHOCTh YMEHHSI MPUMEHATH MOJIy4YCHHBIC
3HaHMsSI ISl OOBSICHEHHUS] OHMOJIOTHYECKUX MPOIECCOB U SIBICHUH,




OpFaHI/I3OBBIBaTB )41 KOOpIII/IHI/II)OBaTB I[Gf/iCTBPISI
M0 €€ JOCTIDKCHUIO. COCTaBJISITh IIaH  JICHCTBUH,
pacnpenensatb poOJaM C YYETOM MHEHUW YYaCTHUKOB
00CYX/1aTh pe3yabTaThl COBMECTHOU PaObOTHI

JUTSL TIPUHSTUSL TIPAKTHYECKUX PEIICHUN B MOBCEIHEBHOW KU3HU
c 1menplo obecrmeyeHHs OE€30MACHOCTH CBOETO 3JI0POBbA U
37I0POBBS OKPYXAIOIIUX JIFOJICH, COOJIFOICHUS 3[0pOBOT0 o0Opasza
’KM3HH, HOPM I'PaMOTHOIO MOBEJICHHS B OKPYKAIOLIEH TPUPOIHOM
cpelie; TOHNMaHUe HEOOXOUMOCTH HCIIOJIb30BaHUS JOCTHKCHUHN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHH JUIS PallMOHAIBLHOTO
IIPUPOI0NIO0JIB30BAHUS
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2. CTpyKTYpa U coiepkaHue JUCUHUIINHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOU padoThI

Ounas ¢popma

Bua yueOHoi# paGoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCHUIIIHHbI 72
BT. U..

TEOpEeTUYECKOe 00yIeHNe 36
abopaTOpHBIC 3AHITHUS 0
MPaKTUYECKHUE 3aHITH 34
Camocmosmenvras paboma 0
IIpome:xkyTouHasi aTTecTanus (3a4€T C OI[CHKOM) 2

3aounas popma

Buja yueOHo# padoThl

O0neM B yacax

O0beM 00pa3zoBaTeIbHON NPOrpaMMbl Y4eOHOM IMCHMIINHBI 72
B T. 4.

TEOPETHYECKOE 00yUeHHe 8
ab0paTOPHBIC 3aAHITHS 0
MPAKTUYECKHUE 3aHATHS 8
Camocmosmenvras paboma 54
IIpoMexxyTouHasi aTTecTalUsA (3a4€T C OI[CHKOM) 2
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

®opmupyemMble
HaumenoBanue Coaepixkanue yueOHOro MaTepuajia (0CHOBHOe U podeccHoOHAIbHO OpHeHTHPOBaHHoe), | O0bem
pa3iesioB U TeM JadopaTopHble H MPAKTHYeCKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJIUYMH) yacop | oMmeTeHuHH
1 2 3 4
OcHoOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbI M HX OPraHU3aLMsA 2
Tema 1.1. CopepxaHue yueOHOTO MaTepralia 2
buonorus buonorus — Hayka o xuBoii npupojae. CBsi3u OMOJIOTHH € 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JPYTMMHU €CTECTBEHHBIMU HayKaMu, Qpuiiocodue, penuruei, STHKON, 3CTETUKON U MpaBoM.
Oobmas Ponp Ouonornu B (QopMHUpOBAHMHM COBpPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM MpHUPObI (HaOIIo/IeHUe, IKCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJIaccu(uKaIysi, MOJCTMPOBaHIEe, CTATUCTHYECKas 00pabOTKa JTaHHBIX).
Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHu4deckou nmpupoabl. CBOHCTBa OMOCKCTEM M X pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucreM: MOJIEKYJISIPHO-T€HETHYECKU, KJIETOYHBIH,
OPraHW3MEHHBIN, TOMYJSIITHOHHO-BUIOBOM, 3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKHUH),
OorochepHbIi
Pa3nen 2 XumMuveckuii COCTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Coneprkanue y4eOHOro MaTepuasa 2
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKA. XHUMHYECKHE SJIEMEHTBI: MaKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
KJeTku. Boaa Bona u muHepanbHble BemiectBa. DyHKUMM BOABI U MUHEPAIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHbIE [loanepsxanue ocMOTHYECKOTO OamaHca
BCIICCTBA IIpakTryeckoe 3aHATHE 1
Ne 1 «buonornyeckass pojib MUHEPAIBHBIX BELIECTB B OOECHEUEHUU >KU3HEICATEIbHOCTH
OpraHu3MOB, IIPOSIBICHUS nucOananca MUHEPAIbHBIX 3JIEMEHTOB» OK-01, OK-02,
Tema 2.2. Copepxanue yueOHOro Matepuala 4 OK-04

3 Yacel 1abopaTopHbIX paboT U MPAKTHYECKUX 3aHATHI ydTEHBI B COIEPKAHNN YIEOHOTO MATEPUANIA M BXOJAT B OOIEE KOJIMIECTBO 9ACOB TI0 TEME.
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buosgornuecku
Ba)KHBIE XUMUYECKUE
COEIMHEHUS

benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpPHI OenkoB. Hezamenumbie u
3aMEHHMBIE AMUHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpBI OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHUUHAs U YETBEPTUYHAs CTPYKTYpa). XUMHUUYECKHUE
cBoiicTBa OecnkoB. buomorndeckne ¢yHKIUM OenkoB. DEepMEHTHI — OHOJOTHYECKHE
karanu3atopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LEHTP, CyOCTpaTHas CcHequ(pUYHOCTS.
KodepmenTsl. Buramunbl. OTiamuust epMeHTOB OT HEOPTaHUIECKUX KaTaIU3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIFOKO3a, pubo3a U ne30kcuprbo03a), aucaxapuabl (caxaposa,
JIaKTO3a) M ToJIMcaxapuabl (Kpaxmay, TIUKOTEeH, Ieuiroo3a). buomornueckue (yHKIUU
yraeBoaoB. Jlunuael:  Tpuraumuepuabl, Qocdomunuael, crepouspl. ['mapodunabHO-
ruipopoOHble cBoiicTBa. buonornyeckue ¢ynkuuum munuaoB. CpaBHEHHE YIIIEBOJOB,
OEKOB W JIMMUAOB Kak HCTOYHHMKOB »Hepruu. Hyxieunnosbie kucnorsl: JIHK u PHK.
Hyxneotuasl — MoHOMEpbI HyKJIenHOBBIX KucnoT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢byukiun PHK. AT®: crpoenue u pyHkuuu

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEoaBaTes)

Ne 1 «Onpenenenue Butamuaa C B MPOIyKTaxX MUTAHUSD)

i «OrpeieieHre HaTMIHs KpaxMaia B POIYyKTax MATAHHSD)

nmu «I 'uapodubHO-THAPOGOOHBIE CBOMCTBA JTUTHIOBY

i «M3ydeHue KaTamuTHYEeCKOW aKTUBHOCTH ()epMEHTOB (Ha IpHUMEpe aMuiIa3bl WM
KaTaJia3bl)»

Tema 2.3.

CtpykTypHO-
(hyHKIMOHAIbHAS
OpraHu3alus KIeToK

Conepxanme yaeOHOTO MaTepuaa

HuTonorust — Hayka o kierke. Kiierounast Teopusi — mpuMep B3auMOJICHCTBYSI UK U (haKTOB
B HAYYHOM TO3HAHWH. METO bl U3yYCHHS KIIETKH.

Knerka kak menoctHas kuBas cucrema. OOIMe NpU3HAKKA KICTOK: 3aMKHYyTash HapyxHas
MemOpana, mosekyibl JJHK kak reHeTHuecKkuii armapar, CucTeMa CHHTe3a OeKa.

Tumbl  KIETOK: JyKapuoTHyeckas W mpokapuoThueckas. (OcoOEHHOCTH  CTPOCHUs
npokapuoTHueckoil kietrku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapHOTHYECKOM
kieTkd. OCHOBHBIE OTIMYUS PACTUTENBHOM, )KUBOTHOW U rpuOHOM KiIeTkH. [loBepXHOCTHBIE
CTPYKTYpPhI KICTOK— KJIETOYHAs CTEHKAa, IIIMKOKAIMKC, WX (yHkumu. [lnasmarmueckas
MeMOpaHa, ee CBONCTBA U (PYHKIUH.

Huronnasma u ee opranouasl. OgHoMeMOpanHbsie opranouabl kietku: JIIC, ammapar
lompmxu, muzocombl. [loyaBTOHOMHBIE OpPraHOWIBI KIETKU: MHTOXOHIPWU, TUIACTHIBL.
[IpoucxoxxaeHrne MUTOXOHIpHM U TutacTui. Bumsl mmactun. HemeMOpaHHBIE OpraHOWIbI
KIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUONM, PECHHYKH, KIyTUKH. DyHKUIUU
OpPraHouJIOB KJIETKU. BkitoueHus.
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Snpo — perynsaTopHblid HeHTp KieTku. CTpoeHue sizpa: siaepHas 000Ji0UKa, Kapuoriasma,
XPOMATHH, SJIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTopHbie 3aHsTHs (Ha BEIOOP MPEToIaBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHusi, ’)KUBOTHBIC, TPHOBI) U KIETOUYHBIE BKJIFOUCHHS (Kpaxmal,
KapOTHUHOU/IbI, XJIOPOILJIACTHI, XPOMOILIACTBI )»

i «/3y4eHne CTpoeHus! KIETOK PAaCTeHUH, JKUBOTHBIX M OaKTEPH MOJI MHUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpENapaTax u uX OMUCaHUE»

nunu «IIponuriaeMocts MeMOpaHsb! (TJI1a3MOJIN3, JCTUIaA3MOJIN3)

Pasznen 3. KKuzHenessreIbHOCTh KJIETKH

Tema 3.1.
OOMeH BeIIECTB
Y TIPEeBpAIICHHE

SHEPTUHU

B KJIIETKE

Coneprxkanue yueOHOro MaTepuasa

OOmeH BemecTB, WK MeTab0In3M. ACCUMMIIALINS (TIITACTUYECKU OOMEH) M TUCCUMUIISIIUS
(oHepreTuyeckuil 0OMeH) — JBE CTOPOHBI €IMHOrO Mpoliecca MerabonauzMa. Poib 3axkoHOB
COXpAaHEHHUs BEIIECTBAa U HHEPrMM B MOHMMAaHMU MeTabonu3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTpo(HBIN U TerepoTpodHbId. Poiib (pepMeHTOB B OOMEHE BEIIECTB U TPEBPAIICHUH
sHepruu B Kkietke. PorocuHte3. CBeroBas M TeMmHOBas (as3bl (orocuHTe3a. Peakuuu
dbotocunTe3a. IpdexkTuBHOCTD hoTOCHHTE3a. 3HAYCHHE (POTOCHHTE3A TSl KU3HHU Ha 3eMIIe.
Bnusinue ycnoBuii cpenpl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIMIEHUS €r0 MPOJAYKTUBHOCTH Y
KyJIbTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HauCHUE
XEMOCHHTE3a IS ’KU3HU Ha 3emiie.

DHepreTuyeckuii 0OMeH B KiieTke. Pacierienne BelecTs, BbIICICHNE U aKKYMYJIUpOBaHNE
SHEPruu B KIETKe. DTambl SHEpreTudeckoro oomena. Inukonu3. bpoxkenue u ero BUIbL.
Kucnoponnoe oxucinenue, uiam kietouHoe apixanue. OkucnutenbHoe (HochopuipoBaHUe.
D¢ hEeKTUBHOCTH PHEPreTUIECKOTO 0OMEHa

Tema 3.2.
Buocunres Oenka

Copepxanue yueOHOro Marepuaia

Peakiun MarpuyHoro cuHTe3a. ['eHernueckas wuHpopmammsa u JHK. Peammzamus
TFeHETHYECKON MHpOpMaIUU B KiIeTKe. | eHeTH4YecKuii Kol M ero cBoicTBa. TpaHCKpUIIIHS —
marpuunbeiii cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. DTanbl  TPaHCISIHH.
KonupoBanue amuHokucioT. Poss pubocom B OMocuHTE3e Oeka

HpaKTqucxoe 3aHATUC

Ne 2 «Pemienne 3ala4v Ha ONIPCACIICHUC ITOCIICAOBATCIIbHOCTH HYKJIICOTHUOB»

Tema 3.3.
Bupycsl

CopepxaHue yueOHOTro MaTepuala

Hexnerounsle ¢popmsl ku3Hu — BUpYchl. Mcropus oTkpsiTis Bupycos (. WM. MBanoBckwuii).
OCOOEHHOCTH CTPOSHMSI M )KM3HEHHOT0 1MKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,

OK-01, OK-02,
OK-04
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KUBOTHBIX M Y€JOBEKa, BhI3bIBa€MbIC BUpycamMu. Bupyc nmMmmyHnoaeduiura yenoseka (BUY)
— Bo30yaurens CITN la. IlpodumnakTrka pacnpocTpaHeHus BUPYCHBIX 3a00JIeBaHUN

Paznen 4. Pa3zMHOKEHHE U HHAUBUAYAJTBHOC PA3BUTUEC OPraHU3MOB

Tema 4.1.
JKM3HEeHHBIN UK
KJIETKHA

Conepkanue ydaeOHOTO MaTepuaia

Knerounslii 0wk, WM S>KM3HEHHBIM IHMKI KieTku. WMHTepdasza m muros. Ilpomeccsl,
npoTekaromue B uaTepdasze. Permmkanus — peakuus matpuunoro cuareza JIHK. Crpoenne
XpoMOCOM. XPOMOCOMHBIN Habop — KapuoTull. [IUIUIOUAHBIN U TallJIOUJHBIA XPOMOCOMHBIE
Habopel. XpomaTtuiel. lluTonoruueckue OCHOBBI PA3MHOXKEHHS W HWHIUBUIYAIBHOIO
pazButust opraHu3MoB. Jlemenue kietku — wmuTo3. Craaum wmwuroza. Ilponeccsl,
MPOUCXOJAIIME HA PA3HBIX CTaAMSAX MHUTO3a. DHOJIOTMYECKHMH  CMBICI  MMTO3a.
[IporpamMmmupyemMasi rubesb KIETKH - alloNTo3

Tewma 4.2.
DopMBbI pa3MHOKEHHUS
OPraHnu3MoOB

CoJnepxanue yaeOHOTO MaTepuaia

DopMBbl pa3MHOXKEHHUSI OPTaHU3MOB: OECIIOJI0e U TM0JI0BOe. BHabl 6ecmosioro pa3MHOKEHUS:
JICJICHUE HAJBOE M TIOYKOBAHUE OJTHO ¥ MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKE, BET€ TATUBHOE
pasmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHNUE OPTaHU3MOB, €0 3HAYCHUE JIJIsI CEJICKIIUH.
[TonoBoe pasMHOXeEHHE, ero OTau4us oT Oecmosioro. Meito3. Craguu meiiosa. [Iporeccs,
NPOUCXOAAIIME Ha craausx mehosa. IloBemenwe xpomocoMm B Mmenose. KpoccuHrosep.
buonorndeckuii cMpIC U 3Ha4YeHHE Melo3a. ['aMmeTorene3 — mpoiecc 00pa3oBaHMs MOJOBBIX
KJIETOK y *KUBOTHBIX. [l0IOBBIE Kese3bl: CEMEHHUKU U AUYHUKU. OOpazoBaHuE U pa3BUTHE
MOJIOBBIX KIJIETOK — TraMmeT (crepMaro3oui, sileKkieTka) — CIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOeHHS SHIEKIEeTOK U criepMaro3ouioB. Omnonorsopenue. [laprenorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPraHU3MOB

CopepxaHnue yueOHOro Marepuala

NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOpPHOHANILHOE pa3BUTHE (IMOpHOTEHE3). DTarnbl
AMOPHOHAIILHOTO PAa3BUTUS Yy [IO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHWE, TacTPYJISLus,
opranoreHe3. IlocToMOpuoHanbHOE pa3BuTHE. THIBI MMOCTAIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BimsHMe cpeipl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojcTBa. Poct u pasButue pacrenuii. OHTOreHes
I[BETKOBOT'O PACTCHHUSI: TBOWHOE OILJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTa TN Pa3BUTHS

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 3 «MHpexnroHHbIe 3200JI€BaHUS U AUIEMHUH B UICTOPUH YEIIOBEUECTBAY.
Ne 4 «BakuuHanus kak npouiIakTuka HHQEKIMOHHBIX 3a00J1eBaHUN»

OK-01, OK-02,
OK-04

Pa3nesn 5. HacsieicTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.

\ Copepxanue yueOHOTo MaTepuaa

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJIeJOBAHUS

[Ipenmer u 3amaun reHeTUKH. Poiib IUTOJIOrMM U SMOPHOJIOTHU B CTAaHOBJICHHH T€HETUKU.
Bxman poccuiickux M 3apyO€KHBIX YYEHBIX B pa3BUTUE T'€HETUKU. MeETOoIbl T'€HETUKH
(ruOpUAOIOTHYECKUN, UUTOTCHETHYECKUH, MOJEKYIIpHO-TeHeThdeckuii). OCHOBHBIC
reHeTUYEeCKUe NOHTHSL. [ 'eHeTndeckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPELMBaHUM.

3aKOHOMEPHOCTM  HAaclieZloOBaHMsI  INPU3HAKOB,  ycTaHOBieHHble [.  Mennenem.
MoHornOpuaHOe CKpeIluBaHue. 3aKOH eauHO0Opa3uss THOPUIOB IEPBOTO IOKOJICHHS.
[IpaBuno nomMuHHpOBaHUS. 3aKOH pacLIEIUIEHUs NPU3HAKOB. ['MmoTe3a 4YMCTOTBHI TaMerT.
[TonHOE M HeEMmoNHOE MOMHUHHUpPOBaHHE. J[MrHOpHUIHOE CKpenuBaHue. 3aKOH HE3aBUCHMOTO
Hacle0OBaHUsl MpH3HAKoB. lluToreHeTnueckne OCHOBBI JUTHOPUAHOTO CKpEIIMBAaHMSL.
Ananusupyromiee ckpemuBanue. lcrnonb3oBaHMe aHATU3HUPYIOLIETO CKPELIMBAHUS IS
OTIpeJIeNIEHUs] TEHOTHUIIA 0COON

[IpakTHueckoe 3aHsTHE

No 5 Pemenne 3amad Ha oOmpenereHWe BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
IIPpU3HAaKOB IMpH MOHO-, [HU-, HOJ'II/II‘I/I6pI/I)IHOM U aHAJIM3UPYIOUIEM CKPCIIMBAaHUMU,
COCTABJICHUEC I'CHOTUITNYCCKUX CXEM CKPCHIMBAHUA

Tema 5.2.
CrenjieHHOE
HacJeI0BaHNue
MIPU3HAKOB

Conepxkanue yqeOHOTO MaTepuaia

CuermieHHOe  HaciemoBaHue TmpusHakoB. Pabora T. Moprana mo CIEMUICHHOMY
HacJle0OBaHUIO TeHOB. HapyieHue clemieHuss T€HOB B pe3yjibTaTe KpPOCCHHTOBEpA.
XpOoMOCOMHas TeOpHs HACIIECTBEHHOCTH. | eHeTHUecKrue KapThl.

I'eneruka mosa. XpoMOCOMHOE OMNpeAesieHHE Moja. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omoramerHsie U rereporaMeTHble opraHu3mbl. HacienoBanue MpU3HAKOB, CIEIICHHBIX C
10JIOM

HpaKTI/I‘IeCKoe 3aHATUC

Ne 6 Pemrenne 3aaa4 Ha OIpCACICHUC BEPOATHOCTHU BO3HHMKHOBCHHUSA HACJICICTBCHHBIX
IIPU3HAKOB IIpU CHOCINICHHOM  HACJICAOBaHUH, COCTABJICHHUC TI'CHOTHUIIMYECKHX CXEM
CKPCIIUMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYMUBOCTU

CopepxaHue yueOHOro Matepuala

W3MeHunBOCTb. BHibl N3MEHUMBOCTHU: HEHACEICTBEHHAs U HacleACTBeHHas. Polib cpenbl B
HEHACJIEeICTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTHKa MOIAM(PUKALMOHHOW H3MEHYHMBOCTH.
BapuanmonHslif psaa u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnyectBeHHbIe
U KayeCTBEHHbIE MNPU3HAKW U MX HopMa peakuuu. CBoilcTBa MOJIUPHUKAIIMOHHOMN
U3MEHUUBOCTH.

HacnenctBeHHas, WiaM TeHOTHNHYECKas W3MEHYMBOCTb. KoMOWHATHBHAs W3MEHYMBOCTb.
Meiio3 ¥ MOJIOBOH Npolecc — OCHOBAa KOMOMHATHMBHOM HW3MEHYMBOCTH. MyTallmoHHas
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M3MeHYMBOCTh. Kiaccugukamust MyTanuii: reHHble, XpOMOCOMHBIEC, TeéHOMHBIe. YacTtoTa U
OpUYMHBI  MyTauuid. MyrtareHHble  (GakTopbl. 3aKOH TOMOJIOTUYECKHX pSJAOB B
HAaCJIEACTBEHHON WU3MEHYUBOCTH
H. W. BaBunosa

IIpakTHueckoe 3aHsATHE

No 7 Pemenne 3amady Ha OINpEIECICHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEJICTBEHHBIX
IIPHU3HAKOB IPH Pa3JIMYHBIX THUIIAX B33HMOI[GI7ICTBI/I$[ I'€HOB, COCTaBJICHUC I'CHOTUIIMYCCKHUX
CXEM CKpCHIMBAHUA

Tema 5.4.
T'eneTuka uenoBeka

Coneprxkanne yaeOHOro MaTepuaa

I'enetnka uenoBeka. Kapuwotunm denoBeka. OCHOBHBIE METOJBI TEHETUKH YEJIOBEKA:
TE€HEAJOTHYECKUM, OJM3HEIOBBIA, ITUTOTEHETUYECKUN, OUOXMMHUYECKUN, MOJIEKYISIPHO-
reHetndeckuii. COBpEeMEHHOE OIpEeICHHEe TEHOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTHUIUPOBaHKE, B TOM 4ucie ¢ nomomisio [11[P-anann3a. HacnencrBennsie 3a00eBaHms
YeJIOBeKa: TeHHBbIE OOJIe3HW, OOJIe3HHM ¢ HACJIEICTBEHHOW MPEeApacIosioKeHHOCTHIO,
XpoMocoMHBIe OoJie3Hn. ComMaTHYeCKWe W TeHepaTHBHbIE MyTamuu. CTBOJIOBBIE KIIETKH.
[Ipunnumer  310poBOTO  O0Opa3a KWU3HMU, JAWATHOCTHUKH, TPOQPIIAKTHKA U  JICUYCHUS
TEHETUYECKUX  OoJe3He.  MemuKo-reHeTHYeCKOe  KOHCYJAbTHPOBAaHHWE.  3HAYCHHE
MEJUIIMHCKON TEeHETUKU B TMPENOTBPALEHUU U JICYEHWH TEHETHYEeCKUX 3a00JIeBaHMi
YeJI0BEKa

[IpakTuueckoe 3aHsTHE

No 8 «CocraBienue u aHajii3 POJI0OCIOBHBIX YEJIOBEKa»

Pasgen 6. DBoaronuon

Hasi OMO0JIOTH S

Tema 6.1.
OBOJIIOIMOHHAS
TeOpus
H €€ MECTO
B OMOJ0THH

CopepxaHnue yueOHOro Marepuaia

[Ipennoceliky BOSHUKHOBEHHS SBOJIIOIIMOHHON TEOpUU. DBOJIOLMOHHAS TEOpUs U €€ MECTO
B Ouosioruu. BnusHue 3BOIIOIMOHHON TeopuM Ha pa3BUTHE OWUOJIOTMH U JPYTUX HayK.
CunerenbcTBa 3BONIONUH. [laneoHTONOrMYECKHE: TTOCIEA0BATENFHOCTD MOSIBJICHUS BHIOB B
MaJICOHTOJIOTUYECKON JIeTomuCcH, Tepexonanbie ¢opmbl. buoreorpaduueckue: cXoICTBO U
paznuuue dayH u GIop MATEpUKOB U OCTPOBOB. DMOPHUOIOTHUECKHE: CXOACTBA U PA3TUUUS
SMOpPHUOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aQHAJIOTMYHBIE, pPYyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OHOXUMUYECKHE:
CXOJCTBO MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METAa0ONMYECKHX IyTel y BceX
YKUBBIX OPTaHHU3MOB.

OpomoronHass  Teopusa Y. Jlapsuna. [lpeanochbulkM BO3HMKHOBEHHS JIapBUHM3MA.

OK-01, OK-02,
OK-04
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JIBIDKYyIIIME CHUJIBI SBOJIIOUMHU BUAOB 1O JlapBuHy (M30BITOUYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeNEéHHAas W3MEHYMBOCTh, OOphOa 3a CyIIecTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBontonus

Conepkanue yaeOHOro MaTepuaia

Cunrernueckas teopus 3Bosonuu (CTD) u e€ OCHOBHBIE TOJIOKEHUSI. MUKPOIBOIIOIHSA.
[Tomymsiius Kak eAMHUIIA BUJIA U 3BOJIOLUY.

JBwxymue cuibl ((akTOphI)IBOJTIONMK BUJIOB B MpuUpojae. MyTallMOHHBIN MpOIEcC U
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomynsnnoHHbIE BOJHBI U Aped( reHoB. M3onsuus u
murpanusa. EcrecTBeHHBIH 0TOOp — Hampapisiouuii  ¢akrop 3Bosouund. DopMmel
ecTecTBeHHOro otoopa. IIpucrnocoOneHHOCTh OpPraHu3MOB KakK pe3ylbTaT 3BOJIOLUHU.
[Ipumepsl npucnocobseHuit y opranusmMoB. Apomopdo3sl U uavoadantauuud. Bug u
BuooOpazoBanue. Kpurepun Buma. OcHOBHBIE (hOpMBI BUA000pa30BaHus: reorpaduaeckoe,
9KOJIOTMYECKOe

Tema 6.3.
Makpo3Botonus

Conepkanue yaeOHOTO MaTepuaia

MakposBomtonus. Dopmbl  3BosOIMU:  (prsieTHYECKas, AWBEPTreHTHAs, KOHBEPTECHTHAs,
napajuienpHas. HeoGpatuMocTs 3BoIONMH

ITpakTryeckoe 3ausTre (Ha BEIOOP MPEIoaBaTeis)

Ne 9 «CpaBHeHue BU0B IO MOP(HOJIOTHIECKOMY KPUTEPHUIOY
i «Onucanue Npucnoco6JeHHOCTH OPraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepay

Pa3nen 7. Bo3HUKHOBeHHe W pa3BUTHE KM3HU Ha 3emJie

Tema 7.1.
3apoxxaeHue
Y Pa3BUTHE KU3HU

CopepxaHnue yueOHOro Marepualia

JloHaydHbIe NIPEACTABICHUS O 3apOXKAEHUM >KU3HM. HaydHble rHmoTessl BO3SHHKHOBEHHS
KHU3HU Ha 3emiie: abMoreHe3 U maHcnepMus. XUMHUYEcKas: 3BOJIONMs. AOMOreHHbIN CHUHTE3
OPraHMYECKUX BEUIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE IOIATBEPKIACHUE
XAMHYECKOHN HBoJIrOIMK. HayanpHble 3Tambl Omosiorndeckoil »posrorumu. | unoresa PHK-
mupa. GopMupoBaHre MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE NPOTOKIETKU. llepBbie
KJIETKU U UX 3BOJIIOLHs. POPMUPOBAHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pa3BuTne xu3Hu Ha 3emuie 1o spaM U nepuojam. Karapxei. Apxelickas U pOTEPO30HCKast
opbl. [lanmeosoiickas spa U e€ mepuonbl: KEeMOPHUICKUN, OPAOBUKCKHUM, CHUITYpUHCKHM,
JEBOHCKHMH, KAMEHHOYTIOJIbHBIN, MEPMCKHU. Me3030McKas pa U €€ MEpUOIbl: TPUACOBBIM,
opckuii, MenoBol. KaliHo30#ckass 3pa M €€ NEepuoAbl: IAJICOrCHOBBIM, HEOICHOBBIH,
AHTPOIIOr€HOBBIM.

Tema 7.2.
Cucrema

CogepxaHue yueOHOT0O MaTepralia

Cucrema Opra’Hnu4ceCKOro MHvpa KakK OTpPAaXKCHUC 3BOJIFOIHH. OCHOBHBIE CHCTEMATHYCCKHUE

OK-01, OK-02,
OK-04
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OpraHnu4eCckKoro Mupa.

IPYNIbl OPraHU3MOB. XapaKTepUCTHKA KIUMaTa M Ie0JIOTMYECKUX IpolueccoB. OCHOBHbIE

[Ipoucxoxaenue dTambl SBOJIONMH PACTUTEIBHOTO W JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHUd u
YeJI0BEeKa — KUBOTHBIX. [losiBIICHHE, paclBET U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 DOBOJIIOIMSL  4YeJOBEeKa. AHTPONOJIOTUS Kak Hayka. Pa3Butue mpenctaBieHUd O
MPOUCXOKACHUM 4YeloBeKa. Meroapl u3ydeHusi aHTpororeHe3a. CxoJcTBa W pazidyus
YeJloBeKa M JKMBOTHBIX. CHCTEMAaTHYeCKO€ TIIOJIOKEHHUE delloBeKa. JIBWKYIIME CHIIBI
(dakToper) anHTpomorene3a. HacneacTBeHHAas HW3MEHYMBOCTh M €CTECTBEHHBIM OTOOP.
OO0mecTBEeHHBIN 00pa3 U3HU, H3TOTOBIICHUE OPYIHH TPY/la, MBIIUICHUE, PEYb
Tewma 7.3. Conepxkanue yaeOHOro MaTepuasa 2
OcCHOBHBIE CTaUH OcCHOBHBIE CTAaIUU W BETBU OBOJIOIMU YEJOBEKA: aBCTPAIONMUTEKH, YelIoBEK yMeNbIi,
OBOJIIOIMHK YejoBeKa | YenoBek mpsAMOXoAsini, YeloBek HeaHIAepTalabCKHil, YeIOBEK pa3yMHBIN COBPEMEHHOTO
tumna. Haxoku uCKomaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAHUS, 00JIaCTh pacCIpOCTPAaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.
UYenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BpoTeouHast (€BpasuiicKasi), HETrpo-
aBCTpajion/iHas (dKBaTOpHalibHAsl), MOHIOJIOMJIHAs (a3uMaTCKo-aMepukaHckas). UYepTsl
MPUCTIOCOOIEHHOCTH TMPEICTAaBUTENIEeH YEJOBEUECKUX pPac K YCIOBHSIM CYIIECTBOBAHMSL.
EnunctBO yenoBeueckux pac. Kpurnka pacuszma
ITpakTryeckoe 3ausTre (Ha BLIOOP MpEIogaBaTesis) 1
No 10 «Bpems u myTu paccesieHHs 4eJloBeKa Mo MIAHETE»
nin «I[IpucnocoOiaeHHOCT YeoBeKa K pa3HbIM YCJIOBUAM cpenibl. BiusHue reorpaduueckoit
cpenbl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YeJIOBEeKa»

Pa3nen 8. OpranusMbl U OKpYy:Kamomasi cpeaa 4
Tewma 8.1. Coneprkanne yaeOHOro MaTepuasa 2
Dkonorus DKOJIOTUs KaK HayKa. 3a/laud ¥ pa3/ieibl SKOJIOTUH. MeTOoIbl 9KOJIOTMUYeCKUX UCCIICIOBaHU.

Kak Hayka. Cpebl DKOJIOTUYECKOE€ MHUPOBO33PEHHE COBPEMEHHOro 4denoBeka. Cpeapl OOMTaHMSI OPraHU3MOB:
KU3HH. BOJHAs, HA3eMHO-BO3MYyIlHAas, IOYBEHHAs, BHYTPUOPraHW3MEHHas. DKOJOTHYECKHE

DKOJIOTHYECKHE (daktopel. Knaccuduramus 53KoJIOrHYeCKHX (HAKTOPOB: aOMOTHYECKHE, OHOTHYECKHE U OK-01, OK-02,
(hakTopsI anTpornoreHHsle. JleiicTBue 5SKonoruyeckux (PakTOpoB HA OpPraHu3Mbl. AOHMOTHYECKHE OK-04, OK-07

(bakTophI: CBET, TEMIEPaTypa, BIAKHOCTh, DoToneproan3M. [IprcnocobieHrs OpraHui3MoB
K JIeHcTBHIO aOuoTMyeckux (akTopoB. buonornveckue put™mbl. buotnyeckue (GakTopsi.
Buapl  OMOTHYECKHMX  B3aMMOJCUCTBUI: KOHKYPEHIIWSI, XHUIIHWUYECTBO. [lapa3uTusm,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHTpaTU3M.
3HayeHUE OMOTHYECKMX B3aWMOJICHCTBHN Il CYIICCTBOBAHHS OPraHW3MOB B TPUPOJIHBIX
coo00IIIeCTBaX
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Tema 8.2. CopepxaHue yueOHOTO MaTepuaia 2
DKOJIOTH4ecKHe OKOJIOTUYECKHE  XapaKTEpUCTUKU mnomnyasiuuud. OCHOBHbIE IOKAa3aTeNMd  MOIYJISLUU:
XapaKTePUCTUKH YHCJICHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MUTparus. JnHamuka

MOTYJISIIUN YHCJICHHOCTH MOMYJISIIAN U €€ PEeryIsius

ITpakTH4ecKoe 3aHsATHE 1
Ne 11 «lloacu€r nnoTHOCTH NOMYNSIIMM pa3HbIX BUIOB PACTECHUI»
Pa3zaen 9. Coo0iecTBa M IK0JI0rHYECKHE CHCTEMbI 10 OK-01, OK-02,

Tema 9.1. Conieprkanue yaeOHOTO MaTepuaa 2 OK-04, OK-07

CoobmecTBa CoobOmectBo  opranu3mMoB  —  OuorieHo3.  CTpyKkTypbl ~ OuWoOIleHO3a:  BHJOBasd,

OpraHU3MOB, MIPOCTPaHCTBEHHAsd, Tpodudeckas (nuuiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

9KOCHCTEMBI Okojnorudeckue cuctemMsl (3kocucteMsl). Ilonarne o0 »3kocucreMe U OHUOTEOIEHO3E.
OyHKIIMOHATBHBIE KOMITOHEHTBI JKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTBI, PEIYyICHTHI.
KpyroBopoT BemiecTB ¥ MOTOK PHEPTUU B dKOcUcTeMe. Tpodudeckue (MHIIEBBIC) YPOBHU
skocuctembl. [lumieBble menmu u cetn. OCHOBHBIE IMOKa3aTeNM JKOCHCTEMBI: OMoMmacca,
MPOIYKIHS. DKOJOTHYECKUE THPAMHUIBI: TPOIYKIIMH, YHCICHHOCTH, OMoMacchl. CBOWCTBa
HKOCHCTEM: YCTOHYMBOCTb, CAMOPET YIS, pa3BuTre. CyKieccus

Tema 9.2. Coneprkanue yaeOHOTo MaTepuasa 2

[Ipuponusie [IpuponHble 3KOCHCTEMBI. OKOCHCTEMBI pEeK U 03€p. OKOCHCTEMA XBOWHOIO WIIU

HKOCHCTEMBI HIMPOKOJIIMCTBEHHOTO neca. AHTpONIOTEeHHbIE HKOCUCTEMBI. ATPO3KOCHCTEMBI.
VYpboskocucrembl. buonornueckoe W XO3SHCTBEHHOE 3HAYEHHE AarpodKOCHCTEM |
ypboskocuctem. buopasznooOpaszue kak (axkTop ycroWuuBocTH 3KOocucTeM. CoxpaHeHue
OMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3. Coneprkanue y4eOHOro MaTepuasa 2

buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. ['panutipl, cocraB u cTpykTypa omocdepsl. Kupoe

rio0anpHas BemectBo W ero ¢yHkuun. OcobOeHHOCTH Ouocdepsl Kak TJIOOAIBHOH HKOCHCTEMBI.
skocucTema 3eMid | JluHamuueckoe paBHOBecue M oOparHas CBsi3b B Ouocdepe. KpyroBopoThl BeEIIECTB U
OMOreOXMMHYECKHE LHUKIbI DJIEMEHTOB (yrjepojaa, a3zoTa). 30HaJIbHOCTh OuOCQepsl.

OcHOBHBIE OMOMBI CYIITU

Tema 9.4. IIpodeccuonaibHO OpPHEHTHPOBAHHOE cojAep:kaHue (coAepikaHUe TPHUKJIATHOIO 2

Bnusnaue MOYJIs1)
aHTPOTIOT€HHBIX YenoseuectBo B Omocepe 3eminn. AHTpONOreHHbIe U3MeHeHHs B Onocgepe. ['modanbHble

¢baxTOpOB Ha sKoJiornyeckue mpobaemsl. CocylecTBOBaHUE MPHUPOAbI M uenoBedecTBa. CoxpaHeHUe
o6uochepy O0uopa3HooOpa3us Kak OCHOBa ycToWuuBocTH Ouocdeppl. OcCHOBa palMOHAIBHOTO
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yIIpaBJIEHUs] MPHUPOJHBIMH pecypcaMH W HX HUCMojdb3oBaHue. JlocTmkeHus OWUOJIOTHH U
OXpaHa IpPUPOIbI

[Tpaktuyeckoe 3ausTre (Ha BEIOOP MperogaBaTesis)

Ne 12 «OTx01b1 MPOU3BOICTBA»

WM «KOJIOTUYECKHE aCIEKThl MPOPECCUOHANIBHOMN AEATEIbHOCTU»
i «IIpodunaxTruka nmpodheccuoHaTbHBIX 3a00JIeBaHUI»

i «BiausiHue npon3BoACTBEHHBIX (PAKTOPOB HA OPraHU3M YEJIOBEKa»

Tema 9.5.
Bimmsgune conmansHO-
9KOJIOTHYCCKUX
(akTopoB Ha
3JI0pOBBE YEIIOBEKA

IIpogeccuonalbHO OpHEHTHPOBAHHOE cojep:kaHWe (coAepkaHUe TPHUKJIATHOIO
MO/1YJIfA)

310poBbE U €ro cocTapistone. GaKkToPsbl, MOJTOKUTEIHLHO U OTPUIIATEIHLHO BIUSIONINE HA
opranu3M uyesnoBeka. I[IpoOrema TEXHOTEHHBIX BO3ACUCTBUN Ha 3/I0pPOBbE 4YEJIOBEKa
(27IeKTpOMArHUTHBIE TIOJIS,, OBITOBAas XHWMUS, HM30BITOYHBIC IIIYMBI, paJHals H T.IL.).
ApnanTands opraHuM3Ma d4eloBeKa K (akTopaMm OKpyKawied cpeabl. [IpuHIUMIBI
dhopmupoBaHus 310poBhecOeperatomniero nopeaeHus. dusnyeckas akTUBHOCTh U 37]0POBBE.
buoxuMuueckne acmeKkTsl pallOHaILHOTO MTUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

i «BnusHue abnotnyecknx GakTopoB Ha YEJIOBEKa» (B Ka4eCTBE TPUTTEPOB, CHIKAIOIINX
paboTOCIIOCOOHOCTh,  HMCMOJIB30BaTh  YCIOBHS ~ OCYIIECTBICHUS  Npo(ecCHOHATBLHOM
JeATeILHOCTH: IIIyM, TeMIIepaTypa, pusndeckas HarpysKa u T.1.)

Pa3nen 10. Cesiekuusi OpraHu3mMoB, OCHOBBI OHOTEXHOJIOT U

Tema 10.1.
Cenexuusa
KaK HayKa u MPoIiecc

CopepxaHnue yueOHOro Marepuaia

Ceneknysi Kak HayKa W Mpouecc. 3apoKICHUE CEeJIEKIMU U AoMmecTukanus. Yuenue H. U.
BaBuioBa o meHTpax MHOrooOpasus W MPOUCXOXKICHUS KYJbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. Copt, mopoja, mramM. COBpPEMEHHBIE METOIbI
CEJIEKLIMH. MaccoBbslit
W WHJIUBUIYATbHBIH OTOOpPHI B CEJEKIMU PACTEHUN M KUBOTHBIX. OIIEHKa SKCTEpbepa.
bim3kopoicTBeHHOE CKperniuBaHue — WHOpuauHT. Ymcras muHusg. CKpeluBaHUE YHUCTHIX
nuHuil. ['etepo3uc, unm rubpuaHas cuna. HepoacTBeHHOE CKpelIMBaHHE — ayTOPHUIMHT.
Otnanénnas rubpuamzanuss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJIydeHHe
MOJUIUIONIOB. JIOCTHKEHUS CEeIeKIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBEI

buorexHonoruss kKak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3IAHMS
pexomOuHanTHo JIHK u Tpancrensusix opranusmon. Kierounas nmxenepus. Kierounsle

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

KYJIBTYPBI. MuxkpoxkinoHanbHOe pa3MHOXEHUE pacTeHun. Knonuposanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. DKOJOTMYECKHE U ITHUYECKUE
npo6sembl. MO — reHeTH4ecKr MOIU(PHUIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexnonornu
B XKHM3HH U TIpodeccuut

IIpodeccuona/ibHO OPHEHTHPOBAHHOE CoJep:KaHMe (coaep:kaHHe TPHUKJIATHOIO
MO/1YJIfA)

OcHOBHBIC HAIIPABIICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TIPO(HECCHOHALHOM NI TSIIbHOCTH
YJeJIoBEKa. Meto bl OHMOTEXHOJIOTHH. OOBEKTHI OHMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX

U TEHEeTHYeCKHX »skcnepuMmeHToB. [IpaBuiia moucka u aHaimM3a OHOIKOJIOTHYECKOM
nHpopmanuu

U3 pa3iMyYHbIX UCTOYHHMKOB (Hay4yHas M y4yeOHO-Hay4yHas JIMTEparypa, CpeicTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue)

[IpakTHueckoe 3aHsTHE

Ne 13 Keiicel Ha ananu3 uHGOPMAIIMK O HAYYHBIX JOCTIKCHHUSIX B 00JACTH T€HETHUYECKUX
TEXHOJIOT Ui, KIIETOYHOW WHKXEHEPUH, MUIIEBbIX OMOTEXHOJIOTHUH.
Ne 14 3ammra keiica: mpejcTaBlieHHE pE3YyJIbTaTOB pELIEHUS KEHCOB (BBICTYIUIEHHE C

B IIPOMBIIIIJICHHOCTHU

MIPE3CHTAIIHCH )
Paszgen 11. Pemenue KeiicoB B 00,1acTH GHOTeXHOJIOTHii *
Tema 11.1.1. IIpodeccuoHa/iIbHO OPHEHTHPOBAHHOE cCojJep:KaHHe (coaep:KaHUe TPHUKJIATHOTO
buorexnonorun MO/1YJIfA)

Pa3BuTHe mpOMBIIUIEHHON OMOTEXHOJIOTHI U €€ MPUMEHEHHUE B JKU3HU YeJIOBeKa, MOUCK U
aHaJIu3 UHQOPMALMK U3 PA3NIMYHBIX UCTOYHUKOB (HaydHas U y4yeOHO-HAay4dHas JHUTEpaTypa,
cpeacTBa MaccoBoi nHpopmaiuu, cetb uTepHeT u apyrue)

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 15 Keiicel Ha aHanu3 uHPOpPMALMKU O PA3BUTHUU MPOMBIILIEHHOW OMOTEXHOJOTHH (IO
MUHU-TPYIIIaM).
Ne 16 3ammra Keiica: mpeicTaBlIeHHUE PE3YJIbTaTOB pPEUICHUS KEHCOB (BBICTYIICHHE C
MPE3CHTAIINCH )

Tema 11.1.2.
CoruaibHO-
STHYECKUE ACIIEKTHI

IIpodeccuonanbno
MOYJIs1)

OPHEHTHPOBAaHHOE cojiep:kaHue (ComepKaHHe NPHKJIATHOTO

OTHUYECKHUE aCTICKThI pa3BUTHUA OHMOTEXHOJIOTUI U NMPUMCHCHUC UX B JKU3HU YCIIOBCKA, IIOUCK

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

# O6pazoBarenbHas OpraHU3alKsa CaMOCTOATEIBHO ONPEENAET COAEPIKAHKIE pa3iena, BrIOMpas OaHy U3 npeaiokeHnsix Tem 11.1.1 -11.1.3.
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OUOTEXHOJIOTUIN

U aHanu3 WHPOPMALMU W3 PpaA3IMYHBIX WCTOYHHKOB (HaydyHass H ydeOHO-Hay4dHas
JAUTEpaTypa, CpeacTBa MaccoBoi nHdopmaimu, cets IHTEpHET U Ipyrue)

[IpakTueckue 3aHsATHS 4
Ne 15 Keiicer Ha ananu3 HHPOPMALUHN 00 STHUECKUX ACTIEKTaX Pa3BUTHs OMOTEXHOJIOTHUH (110
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpencTaBlieHHE pe3ylNbTaTOB PEIICHHS] KEWCOB (BBICTYIUICHHE C
IIpe3eHTale)
Tema 11.1.3. IIpoeccuoHAIBHO OPHEHTHPOBAHHOE COJAEpP:KaHHMe (coaepikaHUe MPHUKJIATHOIO 6
buorexnonornu MO/1YJIfA)
U TEXHUYECKHE Pa3Butne OHMOTEXHOJOTMH C TPUMEHEHHEM TEXHUYECKHX cucTteM (OMOMHXKEHepus,
CUCTEMBI ouonHpopmaTtrika, OMOHHMKA) W KX NPUMEHEHUE B HKHU3HU YEJOBEKa, INOWCK M aHau3
uHopMallUd U3 pa3IMYHbIX HCTOYHUKOB (HaydyHas M ydyeOHO-HaydHas JUTepaTypa,
cpeacTBa MaccoBoi nHGopmaiuu, cetb HTepHeT U apyrue)
[IpakTnueckue 3aHATHS 4
Ne 15 Keiicel Ha aHanmu3 HHQOpPMAIMK O Pa3BUTHUM OUOTEXHOJOTUH C NpPUMEHEHUEM
TEXHUYECKUX CUCTEM (T10 MUHU-TPYIIIaM).
Ne 16 3amura keiica: TpenCTaBICHHE pE3YIbTATOB PEIICHUS KEHCOB (BBICTYIJICHHUE C
MIPE3CHTAIINECH )
IpomexxyTounasi arrecTaius (3a4eT C OLECHKOM) 2
Bcero: 72
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3. YcaoBus peanu3anuy NPOrpaMMbl M CUMILIAHbI
3.1. [dasa peajum3anud NpPOrpaMMbl JAUCHUIUIMHBI  JOJUKHBI  OBITH
NpeIyCMOTPEHBI CJeAYyoIIHe ClIeHAJIbHbIC IOMEIICHUA:

Kabuner «buonorumny, OCHAIICHHBIN 000pyI0BaHUEM CTOJI
JEMOHCTPAMOHHBIM  (C  PaKOBMHOM, TMOABOJKOW UM  OTBEIEHUEM  BOJBI,
CAHTEXHUKOM,  DIIEKTPUYECKMMH  PO3E€TKaMH,  aBTOMAaTaMHM  aBAPUMHOIO
OTKJIFOYEHMSI TOKa), J1a0OpaTOpHBIH OCTPOBHOM CTON  (JIBYXCTOPOHHHH, C
3aIIUTHBIM, XUMOCTOWKMM M TEPMOCTOMKUM MOKPBITHUEM, HAICTOJIBEM, C
NOJICBETKOM M DJIEKTPUYECKUMH PO3ETKAMH, MOJBOJKOW M OTBEAEHUEM BOJIbI U
CaHTEXHUKOM), CTYJ JaOOpPaTOPHBIN MOBOPOTHBIHN, PETYIUPYEMBIN MO BHICOTE.

JleMoHCTpallmOHHOE 000PYI0BAaHUE U TPUOOPHI.

JlaGopaTopHO-TEXHOJIOTUUECKOE obopymoBaHue (;mabopaTopHoe

obopyioBaHue, IPUOOPHI, HAOOPHI JI SKCIIEPUMEHTA, UHCTPYMEHTHI)

3.2 IlepeyeHb OCHOBHOW W JONMOJHUTEJIbHOW Y4eOHOUl JIMTEpPaTypBhl,
HeO00XO0IUMOii /17151 OCBOCHHSI TUCIIHILTHHBI

buonorus : y4eOHMK W TPAKTUKYM IS CPETHETO NPOdeCcCHOHAIBHOTO
oOpazoBanus / mon penakmuedr B. H. SIppiruna. —  2-¢  m3a. — Mocksa -
WznarensctBo FOpaiit, 2026. — 377 c. — (IIpodeccuonanbHoe ob6pa3oBanue). —
ISBN 978-5-534-09603-3. — Tekct : onekrpoHHslii // OOpa3oBaTenbHas
wrardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583565

Jlanunikas, T.B.  buomorms. TecTthl: y4eOHMK 11 CpPEIHETO
npodeccuonanbHoro obdpaszopanus / T. B. Jlanuikas. — Mocksa : M3naTenbcTBoO
Opaiit, 2025. — 40 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-
534-14157-3. — Tekct : snextponnbiid // O6pa3oBatenbHas miatdgopma FOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/567611

buonorus. ba3oBelil u yrinyonennsiii ypoBHu: 10—11 kiaccsl : yaeOHUK st
cpenHero obmero oOpa3oBanus / moa obmiei pepakuuern B. H. Apeiruna. — 2-e
u3n., nepepad. u mon. — Mocksa : M3gatensctBo IOpaiit, 2026. — 378 ¢c. —

(Ob6meoOpazoatenbubii  mukia). — ISBN 978-5-534-16228-8. — Texker
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ANeKTpoHHbIM //  OOpa3oBarenbHas 1iargopma FOpailT URL:

https://urait.ru/bcode/589145

[caitT].

buonorus. ba3oslii u yrinyOneHHblil ypoBHu: 10—11 kiaccel : yueOHUK 1S
cpeaHero obmiero obpazoBanus / moa obuied pepakuueit B. H. Apeiruna. — 2-e

u3n., nepepad. u non. — Mocksa : M3gatensctBo IOpaiit, 2026. — 378 ¢c. —

(O6meoOpa3oBaTeIbHBIN  IIUKI). —

anekTpoHHbI // OOpaszoBatenbHas 1iatdhopma FOpait [caiit].

https://urait.ru/bcode/589145

ISBN 978-5-534-16228-8. Teker

URL:

3.3. UupopmanuonHoe odecreyeHne peaJu3any NporpaMmmbl

Jns  peanuzan  IIPOrpaMMBbl

oubnumoreunslii  goun  Yebokcapckoro

HHCTUTYTA ((1)I/IJII/IaJIa) MOCKOBCKOI0 MOJUTEXHHUYECKOTO YHUBCPCUTCTA HMCCT

AIEKTPOHHBIE

oOpa3zoBaTeibHbIE |

UH(GOpPMAIIMOHHBIE JUISL

pecypchl

HCIIOJIB30BaHUs B O6pa30BaTCHBHOM Imponecce.

DnektpoHHOo-0ubHoTeuHble crcTeMbl (DBC), BKIIOYAIONIUE 3ICKTPOHHBIH

KaTajJor 1 IOJHOTCKCTOBBIC TOKYMCHTHI.

- OBC «JIAHb» -https://e.lanbook.com/

- O6pasoBarenbHas miathopma FOpaiit - https://urait.ru
- IPR SMART -https://www.iprbookshop.ru/

[IpodeccrnonanpHas 6a3a
JAHHBIX U WH(OOPMALIMOHHO-
CIPaBOYHBIE CUCTEMBI

Wudopmanust o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

YuuTenbCKun noprai
https://www.uchportal.ru/

YPOKI/I, IpE3CHTallMU, KOHTPOJIbHBIC pa6OTH, TCCTHI,
KOMIIBIOTCPHBIC IIPpOI'paMMbl, MCTOIMUYCCKUC pa3pa60TKH
I10 PYCCKOMY S3BIKY U JIMTCPATYPC.

Hay4JHast YJIEKTPOHHAs
o6ubnuoteka Elibrary
http://elibrary.ru

Hayunas snextponnas 6ubnuoreka eLIBRARY.RU - sto
KpYIHEUIINI POCCUNCKHIA MH(POPMALIMOHHO-
aHAJIUTMYECKUI TMopTall B 00JacTH HAyKH, TEXHOJIOTHH,
MEIUIUHBl M 00pa3oBaHUs, coAepKalMii pedeparsl U
NOJIHBIE TEeKCThl Oosnee 26 MIH HaydHbIX CTaTed W
nyONUKaIuii, B TOM YHUCIIe AJIEKTPOHHBIE Bepcuu Oosee
5600 poccHICKMX Hay4YHO-TEXHMUYECKUX IKYpPHAJIOB, U3
KoTopbIx Oonee 4800 >XypHaJOB B OTKPBITOM JOCTYIE
cBOOOIHBIN IOCTYII

OO6pazoBarenbHbBIN
«Yueba

opTaj

Ha mnoprane mnpenacraBieHbl pas3nyHbIE TEMaTHUECKUE
pa3zensl, BKIIOYAIONIME KaTalor yueOHOro o0opy0BaHus,
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9K3aMCHAIIUOHHBIC W TCMATHYCCKUC ILIAHBI, MMOYPOYHBLIC
pa3pabOTKKU, METOJUYECKYI0 KOMMJIKY, MaTepHajbl IO
I/IH(i)OpMaL[I/IOHHBIM TCXHOJIOTUAM B IIKOJIC, IICUXOJIOI'MH,
AOMIKOJIbHOMY BOCIIMTaHMUIO, AOTIOJIHUTCIIbHOMY
00pa30BaHUIO, YIIPABICHUIO 00pa30BaHNEM M BHEKIACCHOU
pabot

®denepanbHbII
«Poccuiickoe
oOpa3oBaHue» [ DIEKTPOHHBIN
pecypc] — https://ro-edu.ru/

HopTa

Oenepanpubiii  moprann  «Poccuiickoe oOpa3zoBaHue» —
YHUKaJbHBI HMHTEPHET-pecypc B cdepe oOpa3oBaHUs H
HayKH.

ExenneBHo nyOnMKyeT caMble akTyajdbHble HOBOCTH,
AQHOHCBHl COOBITHH, WH(POPMALMOHHBIE MAaTEepPHAIBl IS
HIMPOKOr0 Kpyra uurareneil. EkeHenenpHO Ha mopraie
pa3MeNaloTCsl SKCKIIO3UBHBIE MaTepUalbl, WHTEPBBIO C
BEIYIIMMH CHEIHaTIMCTaMH — IeJaroramu, Mcuxojaoram,
YUEHBIMH, PETIOPTAXKH U AHATUTUIESCKHE CTATHU.

Uurarenu noay4yaroT AOCTYIl K HOpMaTUBHO-TIPaBOBOM Oa3ze
chepsl 00pazoBaHUs, OHU MOTYT IOJB30BAThCS CaMBIMU
pa3IMYHBIMU  TIOJIE3HBIMA CEPBUCAMH — TAaKUMH, Kak
OHJIafH-TECTUPOBAHME, OMPOCHI MO aKTyalbHBIM TEMaM U
T. 1.

4. KOHTPO/Ib U OlleHKA Pe3yJIbTATOB OCBOEHMSI TUCHMILIHHbI

KOHTpOJIb H OLCHKA PE3YJIbTATOB OCBOCHUA AWCHUIIIIMHBI PAaCKPBIBAIOTCA

yepe3 MUCUUITMHAPHBIE Pe3yJbTaThl, HAIIpaBiIeHHbIE HA (OPMUPOBAHUE OOIIMX U

HpO(l)GCCI/IOHaJILHLIX KOMI’ICTCHHI/Iﬁ Imo pasaciaM U TCMaM COACPIKAHUS y‘-I€6HOFO

MaTepuana.

Oob6masi/mpodeccuoHanbHas
KOMIIeTeHI U

OK O01. BsiOupats cnocoOsr
pereHus 3ama4
npoheccCHOHALHOU
JESATEIBbHOCTH TPUMEHHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM

Pazpen/Tema Tun OIIEHOYHBIX
MeponpusTHs

Tempr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHune 0 BOIpocam

4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | JIeKUuu

8.1, 8.2, 9.1-9.3, Pa3pa60TI<a rjoccapus

9.41T-0/c5, 9.5TT-ofc, 10.1, 3agonHeHHe CPaBHHUTEIbHBIX
TabIU

10.2, 10.311-0/c, 11.1TT-0/c Tecmﬁ()BaHHe

YcrHbI onpoc

JIUKTaHT Ha HCIOJIb30BaHUE
apryMEeHTOB, OHOJIOTHYECKOH
TEPMUHOJIOTUU U CUMBOJIMKH
WuauBuayansHas
camocTosiTeNbHas paboTa
[IpencraBnenne pe3ylbTaTOB
MPAKTHYECKUX padoT
KoHnTpoabpHbIe paboTh

3amuTa TBOPUYECKHUX padoT
3amura WHJUBUTYAJIbHBIX

® TIpodheccHOHAIBHO OPUEHTHPOBAHHOE COJIEPKAaHUE (COMEPKAHIE MPUKIATHOrO MOJYJIS)
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MIPOEKTOB
Brinonnenue 3aJaHui
MIPOMEKYTOUYHOMN aTTECTALNK

OK 02. Ucnone3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnieanBaemasi TUCKYCCHSI T10

COBpEMEHHBIC cpeacrsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKIHH

IIOMCKa, aHanmsa | 71.73 8.1 8.2 9.1-9.3 Pa3pabotka MeHTanbHON

u sopwa MHTEPIPETAUNH | g A1 o/e 9 5[T-o/c, 10.1, EapTzl B 2/11/11;1/1 r]g;/nna);

UHpOpMAIHH, BIITOJTHCHUE U 3ALIHUT

u ’ HH(POPMAIMOHHBIE 10.2, 10.311-o/c, 11.11I-0/c 71a60paTOPHBIX paboT

TEXHOJIOTUW JUIS BBITIOJTHEHUS [IpencraBieHue pe3ylbTaToOB

3a1a4 npoheccHoHaTEHON IPAKTHYECKUX padoT

JEATEIbHOCTH [IpencraBieHne yCTHBIX
COOOIIEeHNH ¢ pe3eHTaInEH,
MIOJITOTOBJICHHBIX 110 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHJOBaHHBIX
IperoiaBaTesieM

OK 04. D¢ dextusno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE TIO BOTIPOCaM

B3aMMO/ICHCTBOBATh v | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | nexuun

paboTatb B KOJUIEKTUBE W | g 1, 8.2, 9.1-9.3, [IpencraBienne pe3yibTaTOB
KOMaHjie 9.4M-0fc, 9.5M-o/c, 10.1, gpaxmqecmx pabot ;
arnuTa TBOPUYECKUX paboT
10.2,103M-0/c, 11.1T-ofc | 500 o P Hmml;yanwm
IIPOEKTOB

OK 07. CopeiictoBarh | Tembr 1.1, 2.1 -2.3, 3.1- 3.3, | O6¢cyxaeHue 0 BOpocam

COXPAHEHUIO OKpyxarwen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | JeKuuu

Cp€anbl, pecypcoc6epe>I<eHI/Ho, 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TKa rjoccapusa

MIPUMEHSATH BHAHMA | g arr /o 9 5TT-o/c. 10.1 3amnoJIHEHHE  CPAaBHUTEIIBHBIX

00 W3MEHECHUU KJIIMAara, ’ ' " | Tabmur

IIPUHIUIIBI OEpeKITUBOTO 10.2, 10.311-o/c, 11.11I-0/c TectupoBanue

MpOU3BOJCTBA, 3P (PEKTUBHO YcTHBIM onpoc

NENCTBOBATH JIuKTaHT Ha MCHOJIb30BaHUE

B I‘IpeE‘)BbI‘IaI\/'IHI)IX CUTyaluAX

apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTUN U CUMBOJIUKHI
NunuBunyanbHas
caMocCTosITeNbHas paboTa
[IpencraBnenne pe3ysibTAaTOB
MPaKTUYECKUX PadboT
KoHTposibHBIC PabOTHI

3ammuTa TBOPUYECKUX padoT
3amuTa VHIMBUYaJIbHBIX
IIPOEKTOB

BrimonHenue 3agaHui
IIPOMEKYTOYHOMN aTTECTALMU
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