BIO/PKETHOE ITPO®ECCHOHAJIbHOE OBPA3OBATEJILHOE VUPEXX/EHUE
OPJIOBCKOU OBJIACTU
«OPJIOBCKUU TEXHUKYM ITYTEU COOBILEHUS UMEHU B.A.JIATIOYKUHA»

[TPOTPAMMA 3
OBIEOBPA3OBATEJIbBHOU
YUYEBHOU AN CLHUIUIMHBI

OoYA.10 «xbUOJOI' U5

no npodeccun CI1O

23.01.09 ITomonmHUK MAIIHHKUCTA (110 BHAAM MOABHKHOTO COCTaBAa
JKeJIe3HOJIOPOKHOI0 TPAaHCHOPTA (3JIEKTPOBO3))
YKpYITHEHHAs TpyIIa
23.00.00 TEXHUKA U TEXHOJOI'MH HABEMHOI'O TPAHCIIOPTA

ropoa Open, 2024 ron



[Iporpamma pa3paboTana Ha OCHOBE

[Tpukaza MunucrepcTBa nmpocsemenust Poccuiickoit @enepanuu ot 20 mapra 2024 Ne 175 «O06
YIBEp)KIEHUH  (hefepallbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa  CPEIHEro
npodeccuoHaibHOro obpazoBanust 1o npodeccun 23.01.09 TlomomHuk MammHHCTa (MO BUAAM
IIOJIBUJKHOTO COCTaBa JKEJIE3HOL0POAKHOIO TPAHCIIOPTa (3JIEKTPOBO3))»;

ITpukaza MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepamuu ot 17 mas 2012 r. Ne
413 «O06 yrtBepxkaeHuH (eaepatbHOr0 TOCYJAPCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa CPEIHErO
obmero oopazoanus» (¢ n3menenusmu ot 01 depans 2024 r. Ne 62);

[Tpuka3a MunucrepctBa mnpocsemenuss PO or 18 mas 2023 Ne371 «OO0 yTBepkIeHUH
(dhenepaibHON 00pa30BaTEIILHON MTPOTrPaMMBbI CPETHETO 00IIEer0 00pa30BaHUY;

B COOTBETCTBUH C:

®denepanpHolt padoueii mporpammoit COO mo ydeOHOMy mpeamety «buosorus» (6a3oBbIi
YPOBEHB);

pUMEpHOM pabodeil mporpamMmoil o0Ie00pa3oBaTeIbHON TUCHUILIMHBL  «buomorus» st
npodeccHoHATBHBIX 00pa30BaTeNbHBIX OpraHu3anui, yreepxacanon ®I'BOY JIIIO MPIIO or 30
HOs10ps 2022 1., pa3paborannoit st mpodeccun CIIO 23.01.09 MammHuUCT TIOKOMOTHBA;

PexoMeHpanusamMu 1o peanusalvu CpelHero oOmiero oOpa3oBaHUs B IpeAesiaX OCBOCHHUS
00pa3oBaTeNnbHON MPOrpaMMBbl CPEIHETO MPOoQecCHOHANBHOTO 00pa3oBaHus (mucbMo [lemapramenta
rOCYJapCTBEHHON TOJIMTUKA B cdepe cpeaHero  mpoecCHOHAIBHOTO  00pa3oBaHUs U
npodeccroHaabHoro 00ydenuss Munmnpocsemienus Poccuun ot 01.03.2023 Ne05-592).

Opranm3anus - pazpadoruuk: BIIOY OO «OpnoBckuii TEXHHKYM TyTed cooOmenus mMmeHu B.A.
Jlarmoukunay»

Pazpaborunku:

TepuoBeix H.U., meroauct BIIOY OO «OpnoBckuil TeXHUKYM IyTeill cooOmieHus umeHun B.A.
JlarmoukuHa»

MakeeBa H.C., npenogasarens Ouonorun BIIOY OO «OprioBckuil TEXHUKYM ITyTeH COOOIIEHUS UM.
B.A. Jlanoukuna»

PaCCMOTpeHO, 01106peH0 U PEKOMEHJOBAHO K IPHMCHCHHIO Ha 3aceJaHuy NpeIAMETHO-IIUKIOBOH

KOMHCCHH 00111e00pa3oBaTeIbHbIX JHCIHUILIHH.
ITpotoxon Ne 44 ot « A6 » _LsOK2L-2024T.

[TpoBepeHo: | COTJIACOBAHO:
Meroauct OY LA 3ame PHTENb IMPEKTOpA
Tepuossix H. W. é;& \ ,ﬁ%}ono@ea A.B.
N L / " 3as. otzenom OI1

_ — HWBanosa E. JI.
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COJEPXAHUE

OOmas xapakTepucTuka paboueil mporpaMMmbl OO0IIE0Opa30BaTEILHON JTUCIUTLTAHBI
«buomorusy

CTpyKTypa U cofepKaHue 00111e00pa3oBaTEIbHOM TUCIUILTAHBI

YcnoBus peanuzaiuy IporpaMMbl 0011e00pa3oBaTEIbHON TUCIUTTAHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIbHON TUCIIUTITHHBI

12
23
24



1. O0mas xapakTepucTHKA padoyeil MporpaMmbl 0011e00pa30BaTeJbHON JUCIUILIHHBI
«buoJsiorus»

1.1. MecTo JUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/bHOI NPOrpaMMbl
Ob61eoOpazoBaTenpHas JTUCIUILINHA «buonorus» SIBJIIETCS 00s13aTeNbHOM 4acTbiO
0011e00pazoBaTebHOr0 IHKIa oOpa3oBaTenbHOM mporpamMmmbl CIIO B coorBercTtBHM ¢ PI'OC 10
npodeccun 23.01.09 [Tomomuuk MammHUCTa (IO BUAAM ITOJBIKHOTO COCTaBa JKEJIE3HOIOPOKHOTO
TpaHcropTa (3JIEKTPOBO3)).

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1. LHeapb o0meo0pa3oBaTeIbHONH TUCHHUILIMHBI

Llens w3yueHust ydeOHOro mpeaMera «buosnorus» Ha 0a30BOM YpOBHE — OBIIQJICHUE
00yJarOMUMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpPTraHM3allid JKUBBIX CHCTEM Pa3HOTO
paHra ¥ MPUOOPETEHUE YMEHUU HCIIOJIb30BaTh ATH 3HAHUS JIJISl TPAMOTHBIX JCUCTBUI B OTHOIIICHUH
00BEKTOB JKUBOU TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TTPOOJIEM.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOEHHSI 001e00pa30BaTe/IbHOW JAUCHMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHme qucHUIUTMHA HMeeT pH GpopmupoBanuu u pazsutuu OK u T1K.

IlnannpyemMble pe3y/ibTaThl OCBOEHUS 00111€00pa30BaTeILHOM JMCUMILIUHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Koast Pe3yabTaTsl 0CBOEHHUS AUCHUTIIMHBI
pe3yJIbTATOB
OK1 BeiOupate  cmocoObl  pemieHuss  3a7ad  NPOPECCHOHANBHOM  J1€ATENbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAaM
OK 2 Hcnonp30BaTh COBPEeMEHHBIE CpEACTBAa TIOMCKA, aHAIM3a W HWHTEPIPETAluu

uHdopManud, W HUHPOPMAIMOHHBIE TEXHOJOTHMH JJs  BBHIMOJIHEHUS  3a/1a4
poheCCUOHATBHON IEATETLHOCTH

OK 4 D dexTuBHO B3auMOICHCTBOBATh U PabOTATh B KOJUIEKTHBE U KOMaHJIE

OK7 CopelicTBOBaTh  COXPAHEHHUIO  OKpYyXKalollell  cpedbl, pecypcocOepexeHuIo,
PUMEHSATH 3HaHUS 00 U3MEHEHUHU KIIMMaTa, IPUHIMITBI OepeKIMBOIr0 MPOU3BO/ICTBA,
3¢ (HEKTUBHO AEMCTBOBATH B UPE3BBIYAMHBIX CUTYALMSIX

OK 8 Hcnonb3oBath cpenctBa (pU3MUECKON KyIbTYphl JJIE COXPAaHEHUS M YKPEIJICHHS
30pOBbsl B Ipolecce NpOoPecCHOHATBHOM JIEATENPHOCTH U MOJAEp)KaHUS
HEOOXOMMOTO YPOBHS (DU3NYECKOM TOITOTOBICHHOCTH.

JIP 1.1 OCO3HaHHO BBIPQXAKOUIUN CBOIO POCCUHCKYIO TPa)KIAHCKYK IPHUHAUIEKHOCTh
(MIEHTUYHOCTD) B MOJUKYIBETYPHOM, MHOT'OHAIlHOHAJIbHOM 51
MHOT'OKOH()E€CCUOHAJIBHOM POCCHHCKOM OOILECTBE, B MUPOBOM COOOIIECTBE.

JP 1.3 [IpostBRsrOIMiA  TpaXkIAHCKO-NATPUOTUYECKYO TMO3ULUI0, TOTOBHOCTh K 3aIlHATE

Ponunbl, ciocoOHBIM apryMeHTUPOBAHHO OTCTaMBaTh CYBEPEHUTET U JOCTOUHCTBO
Hapoja Poccun u Poccniickoro rocyzapcrsa, COXpaHsaTh U 3aIUMINATE KCTOPUUECKYIO

paBay.
JIP 1.4 OpueHTHPOBAaHHBIA Ha aKTMBHOE I'PAXJAHCKOE Y4acTHE B COLUAIBbHO-TIOIMTHYECKUX
npolieccax Ha OCHOBE YBaXXEHH 3aKOHA U IPABONOPSIKA, IpaB U CBOOOJ COrpaXkJaH.
JIP 1.5 OCO3HaHHO M JIeSITENbHO BBIPAXKAIOMUN HENpUsATHE JTI000M JUCKPUMHHALMHU 10

COLIMAJIbHBIM, HALMOHAJbHBIM, PACOBBIM, PEIUTHO3HBIM NpPU3HAKAM, IPOSBICHUN
AKCTPEMM3MA, TEPPOPU3MA, KOPPYIIIMH, AHTUTOCYJAPCTBEHHOM 1€ATEIbHOCTH.

JIP 1.6 OO6nagaromuii  OMBITOM TPAXKIAHCKOM COLMAIbHO 3HAUYMMOM JesITeNbHOCTH (B




CTYJIEHYECKOM CaMOYIIPaBJICHUH, JOOPOBOIBYECKOM JIBUKCHUH,
PEANPUHUMATEIIBCKON ACATEIBHOCTH, JKOJIOIMYECKUX, BOCHHO-IIATPUOTUYECKUX U
Ip. 0OBEAUHEHUSX, aKIUSIX, IpOrpaMMmax.

JIPB 1.7

[Tonumaromuii npodeccuoHaabHOE 3HAYEHHE OTpaciu, Mnpodeccuu/crnenuanbHOCTH
JUTSI COLIMAIIBHO-DKOHOMHYECKOTO M HAYYHO-TEXHOJIOTHYECKOTO Pa3BUTHSI CTPAHBI;

JIP 2.1

Oco3naronumii CBOIO HallMOHAJIBHYIO, STHUYECKYIO IIPUHAJIEKHOCTD,
JEMOHCTPHUPYIOLINI TPUBEPKEHHOCTh K POJHON KYyJIbType, JI000BH K CBOEMY
Hapony.

JIP 2.2

CozHaroluii  PUYAaCTHOCTh K  MHOIOHALlMOHAIbHOMY Hapony Poccuiickoit
®enepanun, OTeuecTBy, 0OLEPOCCUNCKYIO HIEHTUYHOCTD.

JIP 2.3

[TposBisifomuii  AeATENIbHOE IIEHHOCTHOE OTHOIIEHHWE K HMCTOPUYECKOMY H
KyJIbTYPHOMY HAacJIJUI0 CBOEro M Jpyrux HapoaoB Poccuu, ux Tpagumusm,
IIpa3HUKaM.

JIP 3.1.

HpO?IBJISHOHII/If/'I IMPUBCPKCHHOCTD TpaaUuIIUOHHBIM AYXOBHO-HPAaBCTBCHHBIM
OCHHOCTAM, KYJIbTYpE HapOdO0B Poccun ¢ y‘IéTOM MHPOBO33PCHYCCKOIO,
HallMOHAaJIbHOTIO, KOHq)eCCI/IOHaJH)HOI‘O CaMoOOonpCaACICHUA.

JIP 3.2.

[TposBisifomuii yBa)keHUEe K JKU3HHM M JIOCTOMHCTBY Ka)KIOIO 4elOBeKa, CBOOOE
MHPOBO33PEHYECKOr0 BbIOOpAa U CaMOONPEIENIECHUS, K MPEACTaBUTEISAM PA3IUYHBIX
STHUYECKHUX TPYMI, TPAJAULUOHHBIX PEIUruil HapoaoB Poccuu, MX HalMOHAIBHOMY
JIOCTOMHCTBY U PEIUTMO3HBIM YYBCTBAM C Y4ETOM COOJIOJEHHUS KOHCTUTYLIMOHHBIX
IIpaB U CBOOOJ] BCEX IPaX/iaH.

JIP 3.4.

OpueHTUPOBaHHBIM HAa CO3/1aHHE YCTOMYMBOM CEMbH Ha OCHOBE POCCHMCKUX
TPAAULMOHHBIX CEMEUHBIX LEHHOCTEH, POXKIACHUE U BOCIUTAHHUE JECTEH U MPUHATHE
POAUTENBCKON OTBETCTBEHHOCTH.

JIP 4.2.

HpOfIBJ’IHI-OH_[I/Iﬁ BOCIIPUUMYNBOCTL K PA3HbBIM BHJAAM HCKYCCTBA, IIOHUMAHHUC
OMOIIMOHAJIbHOI'O BOSI[CﬁCTBPISI HCKYCCTB4, €ro BJIUAHUA Ha AYHICBHOC COCTOSAHUC H
ITOBCACHHUC J'IIO,HCfI, YMCIOIJ_[I/II\/’I KPUTHYCCKHU OLICHUBATH 3TO BJIIUAHUC.

JIP 4.3.

[IposBisitoIIMiT ~ NOHMMAHWE  XYAOKECTBEHHOW  KYJIbTYpbl  Kak  CpeACTBa
KOMMYHHKAI[UM ¥ CaMOBBIPQXEHHSI B COBPEMEHHOM OOIECTBE, 3HAYCHHUE
HPABCTBEHHBIX HOPM, IEHHOCTEM, TPAIUIIMI B HCKYCCTBE.

JIP 4.4,

OpueHTUpPOBAaHHBI Ha OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHHE, pEaTHU3alUI0
TBOPYECKUX CIIOCOOHOCTEH, Ha JCTETUYECKOE O0YCTPOMCTBO COOCTBEHHOTO OBITA,
poecCHOHAIILHON CpeJibl.

JIP 5.1.

[ToHnmarommii ¥ BBIpAKAONMKA B MPAKTUYECKOW JEATEIBHOCTH IMOHHUMAaHUE
IIEHHOCTU JKWU3HM, 3J0pPOBbS M 0OE30MacCHOCTH, 3HAYCHHE JIMYHBIX YCUIUN B
COXPAHEHUHU U YKPEIUICHUU CBOETO 3I0POBBSI M 3[I0POBBS JIPYTUX JFOJICH.

JIP 5.2.

Cobnrogaromuii nmpaBuia JTUYHOM W OOIIECTBEHHOM O€30MacHOCTH, B TOM YHUCIE
0€30MMacHOr0 MOBEICHNUS B HHPOPMAIIMOHHOM cpejie.

JIP 5.3.

Breipakaromuii Ha TpakTHKE YCTaHOBKY Ha 30pOBBIA 00pa3 KHU3HH (30pOBOE
NUTaHue, COONIOJIEHUE THUTHEHbI, PEXKUM 3aHATHH U OTAbIXa, pPETYSPHYIO
(U3MYECKYI0 aKTUBHOCTb), CTPEMJIEHHE K (PU3NUECKOMY COBEPILIEHCTBOBAHUIO.
[TposiBisiomuii  co3HaTtenbHOe M OOOCHOBAaHHOE HENPHUATHE BPEAHBIX IPHUBBIYEK
(KypeHusi, ymnoTpeOJieHUs ajJKOroJisg, HapKOTHKOB, JIOOBIX (hOpM 3aBUCHUMOCTEN),
JIECTPYKTUBHOIO TOBE/IECHUS B OOIECTBE M IU(PPOBOI cpele, TOHUMAaHUE UX B e1a
U1 (PU3MYECKOT0 U IICUXUYECKOTO 3/10POBbSL.

JIP 5.4

JIeMOHCTpUPYIOIIUY HaBBIKM pe(IEKCUU CBOET0 COCTOSHUS  ((U3HUECKOTO,
AMOIMOHAIBHOTO, TICUXOJIOTHYECKOT0), TOHUMAHUSI COCTOSTHUS IPYTUX JIFOJICH.

JIP S.5.

JIeMOHCTpUPYIOIIM ¥ pa3BUBAIOUIMA  CBOIO  (U3MYECKYI0  IOJTOTOBKY,
HeoOXoIuMyl0 i1 u30paHHOM NpodecCHOHAIbHOU N1eATENbHOCTH, CHOCOOHOCTH
ananTUupoBaTbCd K CTPECCCOBBIM CHUTYyAllUAM B OGH.[GHI/II/I, B U3MCHAIOMIUXCA YCIIOBUAX
(mpodeccroHambHbBIX, COIUATBHBIX, HHPOPMAIIMOHHBIX, MPUPOIHBIX), 3PGHEKTUBHO




JICHCTBOBATH B UPE3BBIYANHBIX CUTYAIUSX.

JIP 5.6.

Hcnonp3yronuii cpenctBa (GU3NYECKON KYIbTYPBl I COXPAHEHUS M YKPEIUICHHS
30pOBbsl B IIpolecce NPOPEecCHOHATbHOM JIEATENBHOCTH U MOJAEP)KaHUS
HE00X0AUMOT0 YPOBHS (PU3MYECKON MTOATOTOBIEHHOCTH.

JIP 6.1.

[Tonumaromumii mpodeccuoHanbHble UACalbl W LEHHOCTH, YBaXAIOMMH TPy,
pe3yabTaThl TPyAa, TPYAOBbIE JOCTHXKEHUS POCCHUICKOrO Hapojaa, TPYIOBbIE U
npodeccuoHanbHble TOCTHXKEHUS CBOMX 3E€MJISIKOB, MX BKJIAJ B Pa3BUTUE CBOETO
MIOCEJICHHU S, Kpasi, CTPAHBI.

JIP 6.2.

VYyacTByronmii B COIMAIBbHO 3HAYUMOM TPYAOBOH U  TIpodecCHOHATBHON
JeSITeIbHOCTH Pa3HOro BUAA B CeMbe, 00Opa3oBaTeIbHOM OpraHu3aluu, Ha 0azax
MIPOU3BOJICTBEHHON MPAKTHKH, B CBOEH MECTHOCTH.

JIP 6.3.

Breipaxkaronmuii  0CO3HaHHYI) TOTOBHOCTh K HEMPEPHIBHOMY O0Opa30BaHUIO U
caM000pa30BaHUIO B BEIOpaHHOU chepe mpodecCHoHATbHON IS TEIHHOCTH.

JIP 7.1.

JIeMOHCTPHPYIOLINI B MOBEACHUHN CHOPMUPOBAHHOCTD IKOJOTHYECKON KYJIBTYpPhI Ha
OCHOBE IIOHMMAaHHUs BIIMSHUS COLIMAIBHO-3KOHOMMUYECKUX MPOLIECCOB HA IIPUPONY, B
TOM YHUCJIE€ Ha IJ100aJIbHOM YPOBHE, OTBETCTBEHHOCTb 3a JEMCTBHSI B HPHUPOJHOMN
cpexe.

JIP 7.2.

Breipakaronuii  JesTenbHOC HEMPUITHE JCUCTBUH, NPUHOCAIIUX BPEa IMPUPOJE,
COJICHCTBYIOIINN COXPAHEHUIO U 3allIUTE OKPYKAIOILIEH Cpebl.

JIP 7.3.

[Tpumensitoruii  3HaHUST W3 0OO0MIEOOpa30BATEIbHBIX M MPO(ECCHOHATBHBIX
JTUCIUIUIAH JUIST pa3yMHOTO, OEpEeKIMBOTO MPOU3BOJICTBA M IMPHPOIOTIOIL30BAHUS,
pecypcocOepexenusi B ObITy, B TMpodeccuoHalbHON cpeae, OOIIECTBEHHOM
MIPOCTPAHCTBE.

JIP 7.4.

Vmeromunii 1 pa3BUBAIOIINEN OIBIT 3KOJOTHYSCKH HAIPaBJICHHOW, TPUPOIOO0XPAHHOM,
pecypcocOeperaronieid  IeATeIbHOCTH, B TOM 4YHCIE B paMKaX BBIOPAaHHOMN
CHEIHAIbHOCTH, CIOCOOCTBYIONIUH €ro MPUOOPETEHUIO JIFOIbMHU.

JIPB 7.5.

OTBETCTBEHHO MNOJAXOJAMIMNA K PAallMOHAIBHOMY MOTPEOJIEHUIO 3HEPIHM, BOJABI U
JAPYTUX TPUPOAHBIX PECYpPCOB B JKM3HU B paMKax OOydeHUs M NpodecCHOHATbLHON
JIeSITENIbHOCTH;

JIPB 7.6.

[ToHnMaromuii  OCHOBBI ~ PKOJIOTMUECKOW  KyJIbTYphl B  NpOQecCHOHATBHOMN
NeSITEIbHOCTH, O00OeCHeunBalolIeld OTBETCTBEHHOE OTHOLIEHHE K OKpYyXarouieu
COLIMAJIBHO-TIPUPOIHOM, IPOU3BOJICTBEHHOU CPEME U 310POBBIO.

JIPB 7.7.

Oco3Haronuii BaXXHOCTh 3KOJIOTUYECKOW YCTOMUMBOCTH U 3HEProd((HEeKTUBHOCTH B
chepe TEXHMK W TEXHOJOTHH HA3eMHOTO TPAHCIOPTa, NMPHUHLHUIIOB YCTOMYUBOTO
pa3BuUTHA, AJIBTCPHATUBHBIMUA HUCTOYHHUKaAMH OHEPTIHUHU, 3(1)(1)€KTI/IBHI>IMI/I
TEXHOJIOTUSIMU U METOIaMHU COKpaIlleHHsI BHIOPOCOB BPE/IHBIX BEILIECTB.

JIP 8.1.

JlesiTenbHO BBIPAXKAIONIUK TMO3HABATENIbHBIE HWHTEPEChl B Pa3HBIX MPEAMETHBIX
o0nacTax ¢ y4€ToM CBOMX HHTEPECOB, CIIOCOOHOCTEH, JOCTHKEHHH, BBHIOpPAHHOTO
HarpaBJieHUs MPOPECCUOHATBHOTO 00pa30BaHUs U TTOJTOTOBKH.

JIP 8.2.

OOnagaromuii  TpeACTaBIEHHEM O COBPEMEHHOM Hay4yHOW KapTUHE MHpa,
JTOCTHKXKCHUAX HaYKI/I N TEXHUKHU, aprMeHTHpOBaHHO BBIpa)KaIOHH/Iﬁ IIOHUMAHUC
3HAYEHUS HAYKU U TEXHOJIOTHH JIsl pa3BUTHUS POCCUHCKOTO 00IIecTBa U 00eCIIeYeHHUS
€ro 0e30MacHOCTH.

JIP 8.3.

JIeMOHCTpUPYIOIIMKA ~ HABBIKM  KPUTHYECKOTO  MBIIUICHUS,  OINpeaeTeHHs
JOCTOBEPHOCTH HAay4yHOH MH(OpPMALMU, B TOM 4HUCle B cdepe MpodeccunoHaTbHON
JESITeIbHOCTH.

JIP 8.5.

Hcnone3yromuil  COBPEMEHHBIE CpPEACTBA IIOMCKA, AaHAIW3a W HMHTEpIpPETALUU
uHpopManuy, HMHQOPMAIMOHHbIE  TEXHOJOTMHM  JUIsl  BBIIOJHEHHS  3a/4a4
poeCCHOHATILHON 1€ TEIbHOCTH.

JIP 8.6.

Pa3BuBaronuii ¥ NPUMEHSAIONIMK  HaBBIKM  HAOJIONEHWS, HAKOIUICHUS |
cucreMaTtmni3alimun (paKTOB, OCMBICJIICHU A OIlbITa B eCTeCTBCHHOHaquOﬁ nu




TYMaHUTApHOW OOJACTAX TO3HAHUS, HCCIECIOBATEILCKOH W TpodecCHOHATBHOM
ACATCIIbHOCTH.

JIPB 8.9.

[posiBastOIIUiT  CO3HATEIBHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCIIOBUIO yCIIENTHON MPO(EeCCHOHATLHOM U 0OIIECTBEHHON ACSITEITLHOCTH.

MP 01

a) bazoBble toruveckue aenHCcTBUS:

CaMOCTOSITENTFHO (DOPMYIIMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, pPacCMaTpUBATh
€€ BCECTOPOHHE;

WCIOJIb30BATh NMPH OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3A,
CUHTE3a, CpaBHEHMs, Kilaccupukamuu, oOO0OOIIEHUs), PacKpbIBaTh  CMBICI
OMOJIOTUYECKUX TOHATUH (BBIICIATh HMX XapaKTepHbIC MPHU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMU MOHATUSIMH);

OTIPECIISATH LU ACSITSILHOCTH, 33/1aBasi apaMeTPhl U KPUTEPUH UX JTIOCTHIKEHUS,
COOTHOCHUTB PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIEIISIMU;

MCIOJIb30BATh OMOJIOTHYECKHIE TOHATHS JJ1s1 00bsCHEHUS (PaKTOB U SBICHUHN KUBOK
MIPUPOIBL;

CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHIYKTHBHBIC, ICTyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX,
(GbOopMyJIMPOBATh BEIBOJIBI M 3aKITIOUCHHSI,

MPUMEHITh CXEMHO-MOJIETIbHBIE CPENCTBA JIs MPEACTABICHUS CYIIECTBEHHBIX
CBSI3el M OTHOIICHWH B W3Yy4aeMbIX OHOJOTHYECKHMX OOBEKTaxX, a TaKkKe
MPOTUBOPEUYUI PA3HOTO POJIa, BBIIBICHHBIX B PA3IUYHBIX HH(DOPMALIMOHHBIX
HMCTOYHUKAX;

pa3zpabarhiBaTh IJIaH pEIIEHUS MPOOJIeMbl C Y4ETOM aHalM3a MMEIOIINUXCS
MaTepHUATbHBIX ¥ HEMaTEPHATBLHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTH, OILEHUBATh COOTBETCTBHUE pPE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIIECTBHIA ACITEIHHOCTH;

KOOPJIUHHUPOBATh U BBIMOJHATH PadOTYy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

MP 02

0) 0a30BbIE UCCIIEIOBATEIbCKUE ACHCTBUSA:

BJaJIeTh HABBIKAMU Y4eOHO-HCCIIEZOBATENbCKOM W TMPOEKTHOW JAEATeNbHOCTH,
HaBbIKAMU  paspelleHus  OpodjieM,  CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY IOMCKY METOJIOB PELIEHUS NPAKTHUYECKHUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMS,

WCII0JIb30BaTh Pa3IMYHbIE BUJIbI JEATEIBHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHUS, €70
MHTEpIIpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CHUTYyallUsX, B TOM
qucye MIPU CO3/1aHUM YUE€OHBIX U COIIMATIbHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIM THUIT MBIIUICHUS, BIIAJIETh HAYYHOHW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMM NTOHATHAMHU U METOJIaMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN NEATENbHOCTH
U )KMU3HEHHBIX CUTYalMsIX;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3U U aKTyaJIM3UpPOBaTh 3aauy, BbIIBUTATh
TUNOTE3y €€ pEIIeHUs, HaxOAuThb apryMeHTbl [UIsl J0Ka3aTelIbCTBa CBOUX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIN3MPOBATh IOJYYEHHBIE B XOJE PEUICHMS 3aJaud Pe3yJbTaTbl, KPUTHUYECKU
OLIEHHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYAIUSIM, OLIEHUBATh IPUOOPETEHHBIHN ONBIT;

OCYILIECTBIIATH LIeJICHANPaBICHHBINA TOUCK IEPEHOCA CPENICTB U CIIOCOOOB 1€HCTBUS
B Mpo(heCcCHOHANBHYIO CPeNy;

yMETh TEPEHOCUTHh 3HAHUS B II03HABATEIbHYIO M IPAKTUYECKYIO oO0JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 001acTel;




BBIJIBUT'aTh HOBBIC UACH, IPCAJIaraTb OPUIriHAJIBHBIC ITIOAXOABI U PpCHICHUA, CTABUTH
HpOGJIGMI:I " 3aJ1a4i, JOIMYCKArOIHUEC AJIbTCPHATUBHBIC PCIICHUA.

MP 03

B) pabota ¢ uHpopMaIuei:

OPHEHTUPOBAThCS B PA3IMYHBIX HMCTOYHHMKAX HWHGpopManuu (Tekcre y4deOHOro
nocoOusi, HAay4YHO-TIOMYJISIPHOW  JIUTEpaType, OHOJIOTMYECKHX  CIIOBapsAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETE), aHaIM3UpPOBATH
WHGOPMAIIHMIO PA3ITUYHBIX BUAOB U (POPM MpecTaBieHHsI, KPUTUIESCKU OIICHUBATH €&
JOCTOBEPHOCTH ¥ HEPOTUBOPEYHBOCTD;

(bopMyITHPOBATH 3aITPOCHI U TPUMEHSTh Pa3IMYHbIE METO/IbI IPU MOUCKE U 0TOOpE
Onoorudeckoi nHGopMaIuu, HeOOXOIMMOM JIJIS BBITTOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHS  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HCIOJIB30BAaHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIBHYIO (POPMY MPEACTABICHUS OHOIOTUYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);

HCII0JIb30BaTh HAY4HbIN SI3bIK B KaUECTBE CpeACTBa IpHU paboTe ¢ OMOJIOrHYECKOM
uHbOpMaIIMEH: TPUMEHITh XUMHUYECKUE, (PU3MUECKHE M MAaTEeMAaTUYCCKHE 3HAKU U
CUMBOJBI,  (QopMynbl, a0OpeBHAaTypy, HOMEHKIATypy,  HCIOJNb30BaTh U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH,

BJIQJICTh HABBIKAMH PACIIO3HABAHUS WM 3aIUTHl MH(POpMAaIuK, WHPOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

MP 04

OsBajseHre YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMY JI€HCTBUSIMUA
a) obmieHue:

OCYIIECTBIISITh ~ KOMMYHHKAIlMM  BO  BCeX  cdepax  IKU3HHU, AaAKTUBHO
y4acTBOBaTh B JIMAJIOTE WM JUCKYCCHH IO CYIIECTBY 00CY)KIaeMoi TeMbl (yMEHHE
3a/laBaTh  BONPOCHI, BBICKA3bIBaTh  CYKIEHUS  OTHOCHUTEIHHO  BBITIOJHEHUS
mpeagaraeMou 3agauu,

VYUTHIBATh UHTEPECHI H COTJIACOBAHHOCTH MO3UIIMH JPYTrUX YYaCTHHUKOB JTHAIOTA
WJIH TUCKYCCHUH);

pacrmo3HaBaTh HEBEepOANbHBIC CpEICTBAa  OOIICHHS, IMOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUTIOK BOSHUKHOBEHUSI KOH(QIUKTHBIX CUTYaIlul, YMETh
CMSTYaTh KOH(IMKTHI U BECTH TIEPETOBOPHI,

BIIQJIETh Pa3IMYHBIMH crmoco0aMu OOLIEHUS W B3aUMOJAEWCTBUS, TOHHMATH
HaMEPEHHUsI JIPYTUX JIIOJEH, MPOSBIATh YBAKHTEIHLHOEC OTHOIICHHUE K COOCCEIHUKY
U B KOPPEKTHOU Popme GpopMyIrpoBaTh CBOU BO3PAKECHHUS,

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCITOJIb30BAHUEM S3BIKOBBIX
CpPEACTB.

MP 05

0) COBMeCTHasI IeATEITbHOCTb:

MIOHUMATh U UCIOJIH30BATh MPEUMYILECTBA KOMaHTHOW M MHIMBUAYAIbHONU pabOTHI
IpU  peHieHUH OUOJIOTMYECKOW MpoOieMbl, OOOCHOBBIBaTbH HEOOXOAUMOCTH
MPUMEHEHHS TPYIIOBBIX (HOPM B3aUMOJCHCTBUS NPU PEIICHUN YUeOHOH 3a/1a4H;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX AEHCTBUI ¢ YIETOM OOIIMX UHTEPECOB
1 BO3MOKHOCTEH Ka)kJIOT0 4IEHA KOJJIEKTHBA;

MPUHUMATD 1I€TTM COBMECTHOM 1eATeIbHOCTH, OPIraHU30BbIBATh U KOOPIAUHUPOBATH
JEUCTBUS N0 €€ NOCTHIKEHUIO: COCTaBJIATh IUIAH JIEHCTBUM, PACIPEAEIATh POIU C
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJAa M KAXKAOTO y4acTHUKA KOMAaHJIbl B OOLIMii
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IPOEKTHI, OLEHWBAaTh MJAE€U C IO3ULUU HOBHU3HBI,
OpPUTMHAIILHOCTH, PAKTUYECKOI 3HAUUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETNYECKOE MOBEACHHUE B PA3IMUHBIX CUTyalMsIX,
IIPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.




MP 06

OBnazneHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBUAMMU:
a) CaMOOpraHu3aLys:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIsl BBIABJICHUS IPOOJEM M UX PELICHUs
B KU3HEHHBIX U Y4€OHBIX CUTYaUsX;

BbIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUM LIEJIEBbIE U CMBICIOBbIE YCTAHOBKHU B
CBOUX JCUCTBUAX U ITOCTYIIKAaX I10 OTHOILLIECHMIO K )KMBOW IIPUPOAE, CBOEMY 310POBBIO
U 3J0POBBI0 OKPY>KAIOIIHNX;

CaMOCTOATENIBHO  OCYILECTBJIATh ITO3HABATCIIBHYIO  JCATENBHOCTb, BBISABIATH
poOeMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3ajjaud B 00pa3oBaTeIbHOMN
JEATEIbHOCTH U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTABJIATh IIJIAH PELICHUs MpoOJeMbl ¢ Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOUTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciIupsaTh paMK{ y4e€OHOIO IPEAMETa Ha OCHOBE JINYHBIX IIPEAIIOYTEHU;

JiefaTb OCO3HAHHBIA BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a peleHue;

OLIEHUBATh IPUOOPETEHHBIN ONBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IUPOKON SPYIUIIUN B PA3HBIX
00JIacTsIX 3HAHWH, MOCTOSHHO TOBBINIATH CBOM 0Opa30BaTEIbHBIN M KYJIBTYPHBIN
YPOBEHB.

MP 07

0) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyallHsIM, BHOCHTH KOPPEKTHUBBI B JESATCIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BIIQJICTh HABBIKAMH IT03HABATEIHHOU peliekcHH Kak OCO3HAHUS COBEPIIIACMBIX
JCUCTBUH M MBICJTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB M OCHOBAHHMIA, HCIIOJIb30BaTh
puéMbl peIIeKCHUH IJIs OIICHKH CUTYAIlHH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OI[EHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKCHHIO;
MIPUHUMATHh MOTUBBI M apTYMEHTBI IPYTUX TPU AHAIH3E PE3YJIbTATOB JCSITEITHHOCTH.

MP 08

B) NPUHSATHE Ce0s U JPYTUX:

MPUHUMATH ce0s1, TOHUMasi CBOM HETOCTATKU M JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apI'YMEHTBI IPYTUX [IPU aHAIIN3€E PE3YyIbTaTOB 1EATEIbHOCTH;
MIPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CHOCOOHOCTh MOHMMATh MUP C MO3MIIMHU JPYTOro YeJIOBeKa.

I1Po 01

c(OpMUPOBAHHOCTb 3HAHUI O MECTE U POJU OUOJIOTMU B CUCTEME HAyUYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTHHBI
MHpa U Hay4YHOTO MHPOBO33PEHMSI, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM, (DYHKIMOHAJIBHOW TPaMOTHOCTH 4YeJOBEKa JIJIs
pelIeHns KU3HEHHBIX 33/1a4;

I1P6 02

YMEHHUE PacKpbIBaTh COJAEp)KaHUE OUOJOTHYECKUX TEPMHHOB M TOHSATHHA: >KU3Hb,
KJIETKa, OpraHu3M, Meraboau3M (OOMEH BElIeCTB M IPEBpAIICHHE SHEPrun),
romeoctad  (caMmoperynsanusi), ypOBHeBas  OpraHu3alMs  JKUBBIX  CHCTEM,
CaMOBOCITpOU3BeIeHNE (PENpPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

BUJ, TMOMYJALUS, T€HO(MOH/, HBOJIOLMS, IBUXKYIIME CUIIBl ((AaKTOPHI) 3BOJIOLUH,
MPUCIIOCOOJICHHOCTh OPraHM3MOB, BHI000pa30BaHME, HKOJOTHUECKUE (PaKTOPHI,
AKOCHCTEMA, MPOAYIIEHTbl, KOHCYMEHTHI, PEIYIIEHTHI, LIENN MUTaHUs, SKOJIOTrHUeCcKast
nupamuia, buoreoreHos, bnocdepa;

I1P6 03

yYMEHHE U3Jlaratb OMOJOTHYECKHe TEOPUH (KJIETOYHAs, XpOMOCOMHAas, MyTal[MOHHAs,
LEHTpaJIbHAs JorMa MOJIeKYJsipHOW Ouonorun), 3akoHbl (I.Mennens, T. Moprana,
H.N.BaBunosa) u yueHust (0 EHTpax MHOTOOOpa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX
pacrenuii H.M. Basunosa, sBomonuonHas teopus Y. JlapBuHa, CUHTETHYECKas
TEOpHsl 3BOJIIOLIMHU), 3aKOHBl UM 3aKOHOMEPHOCTH (3aponplmieBoro cxoacrsa K.M.
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bopa, uwepenoBanus TIIaBHBIX HampaBieHuid u mytei sBomonnu A.H. CeBepriosa,
yuenus o ouocepe B.W. BepHaackoro), omnpenensiTb TpaHUIbl UX NPUMEHUMOCTH
K JKUBBIM CHCTEMaM;

I1Po 04

yMEHHUE BJaJeTh METOJaMHU HAYYHOTO TIO3HAHUS B Ouoioruu: HaOIIOAEHUE U
ONHMCAHME JKMBBIX CHCTEM, IPOIIECCOB W SIBJICHUI, OpraHu3alys W IPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIIBUKEHHE TMIIOTE3bI, BBISBICHHE 3aBUCHMOCTHU
MEXIy HCCICIyEeMbIMA BEIMYMHAMHU, OOBSCHEHHE IIOJNYYCHHBIX pE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YyMEHHE JeJaTh
BBIBO/IbI HA OCHOBAHUU IOJYYCHHBIX PE3yJIbTATOB;

ITP6 05

YMEHHE BBIICTATh CYIICCTBCHHBIE TPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U
9YKApHOT, OJHOKJICTOYHBIX W MHOTOKIICTOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIeCCOB: OOMEHa BEIIECTB M TPEBPALICHUS SHEPTHH B KIETKE, (DOTOCHHTE3a,
TUTACTUYECKOTO M JHEPreTUYeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS,  Pa3MHOXKCHHSI,  HHIWBUIYaIbHOTO  pPa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE BBIICISTh CYIICCTBCHHBIC NMPU3HAKH CTPOCHHS OMOJOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJISALNN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTCOLIEHO30B H
HKOCHCTEM,  OCOOCHHOCTHM  TIPOLIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH,
€CTeCTBEHHOTO O0TOOpa, BH000pa30BaHUs, MPHUCIOCOOJICHHOCTH OpPraHU3MOB,
JCUCTBHS YKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA BEIIECTB U IMOTOKA
SHEPIMHM B DSKOCHCTEMaX, AaHTPOIOTEHHBIX M3MECHEHUH B JKOCHUCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMHUYECKHX ITUKIIOB B Onocdepe;

I1P6 06

YMEHUE TPUMEHSATH I[OJy4YeHHble 3HaHUA U1 OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SBJIICHUM, I NPHUHATHS INPAKTUYECKMX PELICHUH B IIOBCEAHEBHOMN
KHU3HM C Lelnblo obecneyeHuss O€30MacHOCTH CBOErO 3J0pPOBbS M 310pOBbS
OKPYXKAIOLIUX JIFOAEH, COOMIOJEHU HOPM I'PaMOTHOIO IOBEACHUS B OKPYXKAIOLIEH
IPUPOJHOM cpefe, IOHUMaHME HEOOXOJMMOCTH HCIIONB30BAaHUS JIOCTHXKEHUH
COBPEMEHHOMN ouonoruu 51 OMOTEXHOJIOTUI JUTS pPalMOHAIIBHOTO
IIPUPOJONOIB30BAHUS;

I1P6 07

YMEHHE pelnlaTrh 3JE€MEHTApHble I€HEeTHUYeCKHE 3a/adyd Ha MOHO- M JUTMOpUIHOE
CKpEelLIMBaHUE, CIIETJICHHOE HAacJel0BaHHUE, COCTAaBJIATH CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUS JUIs MIpeIcKa3aHus HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE pelaTh 3JeMEeHTapHble OMOIOTHYeCKHEe 3a]Jaul, COCTABIATh CXEMBbI IIepeHoca
BELIECTB M SHEPTUU B SKOocHcTeMax (IIeNH MUTaHus);

I1P6 08

YMEHHE BBIMIOJIHATH JTA0OpATOpHBIE W MpaKTUYEeCKHe paboThl, COONIOAATh MpaBUia
pu paboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0OBAHUEM;

I1P6 09

YMEHHE KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATH HH(HOPMAIINIO OMOIOTHIECKOTO
coJiepKaHusl, BKJIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB
(cpeactBa MaccoBod HH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STUYECKHE
aCTMeKThl COBPEMEHHBIX HCCIEOBAaHUN B OWOJIOTHH, MEIUIUHE, OWOTEXHOJIOTHU;
paccMaTtpuBaTh  NIOOANbHBIE  DKOJNOTUYECKHE  MPOOJIIEMbI  COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

I1P6 10

YMEHHE CO37aBaTh COOCTBEHHbIC NHCbMEHHBIE M YCTHBIE COOOILEHHs, 00001as
OMOJIOrMYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

IIK 2.1.

OCYH_ICCTBJBITB IMPUECMKY U IMOATOTOBKY 3JICKTPOBO3a K peﬁcy.
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Koa u HaumeHoBanue GopMupyeMbIX
KOMIIETEHIIH i

PCSYJIbTaTbI OCBOCHHUSA JUCIHUIIJINHBbI

JInunoctusbie (JIP) u
MeTtanpeamernbie (MP)

Ipeaxmetnsbie (I1P)

OK 1. Bribupath crocoObl pemieHus 3aaad
npo¢eccuOHAIBLHON JeSITEIbHOCTH
IIPUMEHMUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

JIP 1.1, JIP 6.3, JIP 8.1, JIP 8.2,
JIP 8.5, JIP 8.6, JIPB 8.9
MP 01- MP 08

I1P6 01- ITPG 10

OK 2. Hcnonb3oBaTh  COBPEMEHHBIE
CpeICTBa MOKCKA, aHATIN3a U HHTEPIPETAI[UU
nHpopManuu, u nH(pOpMaIMOHHBIE
TEXHOJIOTUM  JUIS  BBIOJIHCHHUS  3ajad
npoeccroHaNbHOM e TENbHOCTH

JIP 43, JIP 4.4, JIP 5.2, JIP 6.2,
JIP 6.3, JIP 8.1, JIP 8.5, JIP 8.6,
JIPB 8.9

MP 01, MP 02, MP 03, MP 06,
MP 07

I1P6 01- ITPG 10

OK 4. DddekTuBHO B3aMMOICHCTBOBATH U
paboTaTh B KOJUICKTUBE H KOMaH/Ie

JIP 1.3, JIP 1.4, JIP 1.5, JIPB 1.7,
JIP 2.1, JIP 2.2, JIP 2.3, JIP 3.1,
JIP 3.2, JIP 6.1, JIP 6.2, JIP 6.3,
JIP 8.1, JIP 8.2, JIP 8.5, JIP 8.6,
JIPB 8.9

MP 01, MP 02, MP 04, MP 05,

MP 06, MP 07, MP 08

I1P6 01- TTPG 10

OK 7. CogeiictBoBaTh  COXpaHEHUIO
OKpYXKaIOIeH Cpebl, pecypcocOepexeHHIO,
NPUMEHATh 3HaHUS 00 M3MEHEHHWHU KJIMMara,
INPUHLMIIBL  OEpEeXIIMBOIO  MPOU3BOJACTBA,
3¢ HEKTUBHO ACHCTBOBATH B YpE3BbIUAHBIX
CUTYyalHIX

JIP 1.6, JIP 4.2, JIP 5.1, JIP 6.2,
JIP 6.3, JIP 7.1, JIP 7.2, JIP 7.3,
JIP 7.4, JIPs 7.5, JIPB 7.6, JIPB
7.7,JIP 8.2, JIP 8.6, JIPE 8.9

MP 01 - MP 08

I1P6 02, ITPG 05,
ITP6 06, ITPG 09,
ITP6 10

OK 8. Hcnonb3oBarh cpeactsa (Hpusnueckon
KYJIBTYpbl JJIsl COXPAHEHUS U YKPEIJICHHS
30pOBBbSI B TIpolecce NpoecCHOHATBHON
JeSTeNbHOCTH U HOJIepP)KaHUS
HEoOXO0JMMOT0 YPOBHSA ¢buzngeckoit
M10JITOTOBJICHHOCTH

JIP 3.4, JIP 4.2, JIP 4.4, JIP 5.1,
JIP 5.3, JIP 5.4, JIP 5.5, JIP 5.6,
JIP 5.7, JIPB 8.9

MP 06, MP 07, MP 08

ITP6 06

[IK 2.1. OcymiecTBiaTh NPUEMKY U
IIOATOTOBKY 3JIEKTPOBO3a K PEHCY.

JIPB 1.7, JIP 5.6, JIP 6.1, JIP 6.2,
JIP 6.3, JIP 8.1, JIP 8.5, JIP 8.6,
JIPB 8.9

MP 02, MP 03, MP 06, MP 07

I1P6 06




2. CTpyKTypa U copep:xaHue 001e00pa30BaTeJIbHON U CIUIINHbI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Buj yueOHoi1 padoThI

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 78
BT. 4.

1. OcHOBHOE coep:kaHue 60
BT. Y.

TEOPETHYECKOE 00yUeHHe 45
IIPAKTUYECKUE 3aHATUS 4
1ab0paTOpHBIC 3aHATHS 11
2. IpodeccnoHaTbHO-OPHEHTHPOBAHHOE CcoO/epKaHue (coaep:KaHue 16
NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTnieckoe o0ydeHue 4
[IPAKTUYECKHE 3aHITUSI 10
J1a00paTOPHBIE 3aHATHS 2
IIpome:xxyToyHast arrecranus (1udpdepeHuMpoBaHHbIN 3a4eT) 2
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPU HAJTMYMH) 4acoB | KOMIIETeHUHH
1 2 3 4
Tema 1. OcHoBHOe coJep:kaHue 2
Buonorusi kak | 1€OPeTHYeCKoe o0yueHune: 1 OK 02
OK 04
HAVKA buonoruss kak Hayka. CBs3b OHOJOrMM C  OOILIECTBEHHBIMHM, TEXHHYECKUMH U JPYTUMHU
y €CTeCTBEHHBIMU HaykamH, (punocodueit, 3TUKOH, ICTETUKOW U mpaBoM. Ponbs OGuosnorun B hopMupoBaHUH
COBPEMEHHOI Hay4yHOH KapTUHbI MUpa. CucTemMa OMOJIOTHYECKUX HayK.
MeTo/1p1 TO3HAHUS KUBOW MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, ONMCAaHNe, U3MEPEHHE, KIlacCu(pUKALIUs,
MOJICTTMPOBAHUE, CTATUCTHYECKAss 00pabOoTKa JaHHBIX ). OK 02
IpakTnyeckne padoThl 1 OK 04
IIpakTuyeckas padora Ne 1. «lcnonb30BaHHE pa3NUYHBIX METOJOB NPU HM3YYEHUU OHOIOTHYECKUX
00BEKTOB.
Tema 2. ’Kusbie | OcHOBHOE coJep:KaHue 1
. OK 02
CHCTEMBI H X Teopernueckoe o0yueHue: 1 OK 04
Xusele cuctembl (OMOCHUCTEMBbI) Kak MHpeaMeT H3ydeHus Ouojoruu. OTiIMYHMe >KUBBIX CHCTEM OT
OpraHusanns HEOPraHWYECKON MTPUPOJBL.
CpoiicTBa OmocucTeM M HX pa3HoOOOpazue. YPOBHM OpraHu3allMd OHOCUCTEM: MOJIEKYJSPHBIH,
KJIETOYHBIN, TKAaHEBBIA, OPraHU3MEHHBIH, TOMYJIAIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOT€0IIEHOTHYECKHIT),
O1OChEepHBIH.
Tema 3. OcHOBHoOe cojiep:KaHHe 8 OK 02
T —— TeopeTnueckoe oGyuenue: 6 OK 04
XVWMUYECKUH COCTaB KJIETKH. XHMHUYECKHE 3JIEMEHTBHI: MaKpOdJIEMEHTHI, MHKPO3JIEMEHThl. Bonma u
cocras u MHHEepaTbHbIE BEIIECTBA.
cTpoeHHe @DyHKIUHU BO/IbI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTro OanaHca.
benku. CoctaB u crpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. HezameHnMble U 3aMEeHUMBbIe
KJIETKH

AMHHOKHUCIIOTHI. AMMHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJEKYJbl (TepBUYHAS,
BTOpUYHAs, TPETUYHAas M YETBEPTHYHAS CTPYKTypa). XUMHYECKHE CBoicTBa OenkoB. buosornueckue
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GyHKIIUHA OEITKOB.

®epMeHTHI — Ouonornyeckue katanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIA IIEHTP, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinuust GepMEHTOB OT HEOPraHMUECKUX KAaTalu3aToOpPOB.

YrneBoapl: MOHOcaxapuisl (TJIFOK03a, prubo3a U Je30KCUpu003a), nucaxapuibl (caxaposa, JIAKTo3a) U
nojucaxapuabl (KpaxMai, IIIMKOTeH, 11eJuIt0i103a). buongornueckue GyHKIMM yriIeBol0B.

Jlumuael:  Tpurnunepuabl, Qocomumuasl, crepouabl. ['uapodunbHO-THAPO(YOOHBIE  CBOWCTBA.
buonornueckue Gpynkuuun munuoB. CpaBHEHHE YITIEBOJIOB, OEJIKOB U JIMINIO0B KAK UCTOYHUKOB SHEPTUU.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneoruasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT. CTpoeHue u
¢byakuun JJTHK. Ctpoenne n dpynkuuu PHK. Bugst PHK. AT®: ctpoenue u GyHkmmm.

[Mutonorus — Hayka o kierke. Kierounas Teopust — npuMep B3auMOAEUCTBUA Hiel U (aKTOB B HAYYHOM
NO3HAaHUU. MeTObI U3yUEeHUs KIETKH.

Knerka kak nenoctHas »xuBas cucrema. OOuue Npu3HAaKU KIETOK: 3aMKHYTas Hapy)KHas mMemOpaHa,
monekyisl JIHK kak renernueckuii anmapar, cucrema cuHTe3a Oelika.

Tunsl KJIETOK: 3yKapuOTHYecKass M Hpokapuothyeckas. OCOOEHHOCTH CTPOEHUS MPOKAPHUOTHUECKON
kiaerku. Kierounas creHka Oakrepuil. CTpoeHue 3yKapuOTHUecKOH KieTku. OCHOBHBIE OTIMYUSA
PacTUTENLHOM, Y)KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE ~ CTPYKTYphl ~KJIETOK — KIETOYHAas CTEHKA, IJIMKOKAJIMKC, UX  (QYHKLIUH.
[lnazmatuueckass MemOpana, e€ cBoWictBa W (ynkriuu. [urorutasma u €€  OpraHoupbI.
OnnomeMOpanHnbie opranouas! kietku: JIIC, annapar [N'onbmku, au3zocomsl. [lonyaBTOHOMHBIE OPraHOM/IbI
KJIETKA: MUTOXOHJpHM, IIacTuipl. IIpoucxoxneHne MHUTOXOHAPUN W IUIACTHA. Buael 1utactu,.
HemeMOpaHHble OpraHouabl KJIETKH: pUOOCOMBI, KJIETOYHBIN LIEHTP, LEHTPHUOIHM, PECHUYKH, >KTYTUKH.
@YHKIIMY OPraHOUI0B KJIETKH. BriroueHus.

SAnpo — perynaropsbiii neHTp kietkd. CTpoeHue siapa: sjaepHas 000J0uKa, KapuoIla3Ma, XpOMaTHH,
AJPBILIKO. XPOMOCOMBI.

TpaHCHOpT BEIECTB B KIIETKE.

JlabopaTopHbie padoThl

JlabopaTopnasi padora Ne 1. «M3yyeHne kaTaJIuTHUECKON aKTUBHOCTU (P€pMEHTOB (Ha MPUMEpPE aMHIIa3bl
WM KaTasa3bl)».

Jladoparopnasi padora Ne 2. «/3ydeHume CTpOEHHUS KIETOK PACTEHUW, >XUBOTHBIX W OaKTepuid MO
MHUKPOCKOIIOM Ha T'OTOBBIX MUKPOIIpENapaTax U X OMMCAHUEN.

OK 02
OK 04

Tema 4.

OcHoBHOE coaepKaHue

Teopernyeckoe o0yueHue:
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Kuznenearein-

HOCTDb KJICTKHA

OOMeH BemecTB, WM MeTadoau3M. AcCUMWIAIUA  (TJIACTUYCCKUN OOMEH) M JUCCUMIJISIIHS
(oHepreTHdecknii 0OOMEH) — JBE CTOPOHBI €IMHOTO Mporecca mMerabonu3ma. Poilb 3aKOHOB COXpaHEHHS
BEILIECTB U SHEPIUU B IOHUMAHUU MeTa00IM3MA.

Tumbl oOMena BemiecTB: aBTOTpodHBIM M rereporpodHblii. Poms depmenToB B 0OMEHE BelecTB U
IIPEBPALLCHUY SHEPTUU B KIIETKE.

@otocunTe3. CBeroBas u TemHOBas (asbl ¢orocunTe3a. Peaknum ¢orocunTe3a. Dh(HEeKTUBHOCTH
¢dorocunTe3a. 3HaueHue (OTOCUHTE3a AJIS )KU3HU Ha 3emie. BiausHue yciaoBuil cpeasl Ha (oTocuHTE3 H
CIOCOObI TOBBIIIEHUSI €ro MNPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCUHTE3Upyolne 6akTepuu. 3HaueHUEe XEMOCHHTE3a AJIs )KU3HU Ha 3emiie.

OHepretudyeckuii oOMEH B KieTKe. PacuierieHue BeIIECTB, BBIJCICHHE U aKKyMYJUPOBaHUE
SHEpruM B KJETKe. DTambl 3HepreTndeckoro odmena. I'nmkomnus. Bpoxkenue u ero Buasl. Kucnopoanoe
OKHCIICHHE, WIHM KieToyHoe jpixanue. OxuciurensHoe — ¢ochopunmupoBanue. DPPekTuBHOCTH
SHEpPreTH4ecKoro oOMeHa.

Peakumu wmatpuunoro cuure3a. ['enetmueckas wHbpopmanus u JIHK. Peanmumzamus reneTmueckoi
uH(popmanuu B KiIeTKe. [ eHeTHYECKUd KOJI U €ro cBoicTBa. TpaHCKpuIus — MaTpudHbld cuHTe3 PHK.
Tpancmsmuss — OuocuHTe3 Oenka. Otambel TpaHchsuu. KomupoBanue aMuHOKHCIOT. Ponmbs pubocom B
O6uocuHTe3e Oemnka.

Hexnerounsie ¢opMbel ku3HM — BHpYChl. Vcropusi otkpeitusi BupycoB (J.M. VBaHoBCKkwit).
Oco0eHHOCTH CTPOEHHUS M >KU3HEHHOIO LMKIJIa BUpYycoB. baktepuodaru. bone3nn pacteHuii, ;KUBOTHBIX U
4eJ0BeKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHozmedunuta uyenoseka (BUY) — Bo3Oynutens CIIN/a.
OOpaTHas TpaHCKpUIIMS, peBepTraza M HHTerpasza. [IpodunakThka pacnpocTpaHEeHHsI BHPYCHBIX
3a00J1€BaHUH.

OK 02
OK 04

Tema 5.
Pa3smHuo:kenune u
HHIMBUAYAJIbH
oe pa3BUTHE

OpPraHu3MoOB

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme:

Knerounslii LMK, WM KU3HEHHBIH LUK kineTku. MHTepdaza u muros. Ilpoueccs, mpoTekaromue B
uHTepdaze. Perumkauus — peaxuus MatpuuHoro cunresa JIHK. Crtpoenme xpomocom. XpoMOCOMHBIN
Ha0op — KapuoTHIl. J{MIUIOMIHBIA M TalIOWIHbIA XpOMOCOMHBIE HaOOpbl. XpomaTuabl. Llutonornyeckue
OCHOBBI Pa3MHOKEHUS U NHIUBHUIYAIbHOTO PAa3BUTHUSI OPTaHNU3MOB.

Jenenne xietkn — muto3. Craauu murtosa. [Ipouecchl, mpoucxoasiiue Ha pa3HbIX CTAIUAX MHUTO3a.
buonornyecknii CMbICI MUTO3A.

[Tporpammupyemast ruGenb KIETKH — arlonTo3.

@opMBl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe U MosioBoe. Buapl Oecrosioro pa3MHOXKEHHUS: JeleHue
Ha/BOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BEreTaTMBHOE pPa3MHOMKEHHE.
VcKycCcTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €0 3HAYEHHUE JJIsl CEIEKIHH.

OK 02
OK 04
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[TonoBoe pa3MHOKEHUE, €r0 OTINYHUS OT OECOI0ro.

Meiio3. Cramuu wmeiios3a. [Iporeccel, npoucxonsdiue Ha cragusix Mmeiiosza. [loBeneHue xpomocoMm B
Mmeno3ze. Kpoccunrosep. bruonornueckuii cMbIca M 3HaY€HUE MEHO3a.

['ameTorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK Y KMBOTHBIX. [10JI0BBIE Kee3bl: CEMEHHUKU U
anyHukd. OOpa3oBaHMe U pPa3BUTHE IIOJIOBBIX KJIETOK — TrameT (CHepMaTo30M], SHIeKIeTKa) —
cnepmaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHs SHULEKIETOK M CcrepMaTo30uaoB. OIIo0TBOpEHHE.
[TapTenorenes.

WupuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BuTHe (3MOpuoreHe3). IrTambl
SMOpPHUOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: JApOOJICHHE, TacTPYJSILHs, OpPraHOreHe3.
[ToctamOpuoHanbHOE pa3BuUTHE. THUIBI TOCTAMOPHUOHAIIBHOTO PA3BUTUS: MIPSIMOE, HENPSIMOE (JIMUMHOYHOE).
Brnusinue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOACTRA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JlaGopaTopHble padoThI

JlaGopatopnas paGora Ne 3. «HaGmroneHne MuTO3a B KJIETKax KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX OK 02
MUKpOIIpenapaTax». OK 04
JlaGopaTopHas paGora Ne 4. «/3ydyeHue cTpoeHusl OJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparaxy.
Tema 6. OcHOBHoOe cojiep:KaHHe
Haciencreen- | LeopeTnyecKoe odyuenue:
[lpenmer m 3amauM reHeTuku. Vcropus pa3BUTUS TEHETHKH. Poib LMTONIOTMM M SMOPHOJIOTHU B
HOCTE 1 CTaHOBJICHUM TEHETHKH. BKiax poCCHIlCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToIbl OK 02
W3MEHYHMBOCTHL | TCHETUKH  (TMOpUIOJIOTMYECKHM,  IIMTOT€HETHYECKUH,  MOJIEKYJIspHO-TeHeTHueckuil).  OCHOBHBIE OK 04
TeHEeTUYECKUE TOHATHA. | eHeThYecKkast CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKPEIIMBaHUH. OK 08
OpPraHu3MoB

3aKOHOMEPHOCTH HACJIEIOBAaHUs IPHU3HAKOB, YycTaHOBJIeHHble [. Mennenem. MoHorubpuaHoe
CKpellrMBaHue. 3aKOoH ennHOoOoOpa3usi rMOpHI0oB mepBoro mnokosieHus. [IpaBuno goMmuHHpoBaHHs. 3aKOH
pacIleIuIeHHs IPU3HAKOB. [ unores3a unctotsl ramet. [loyHOE U HEMOJIHOE TOMUHUPOBAHHUE.

ZII/IFI/I6pI/IJIHOG CKpCUIMBAHUEC. 3aK0H HE3aBHUCHUMOTO HaCJICAOBaHWA TIIPU3HAKOB. HI/ITOFGHGTI/I‘IGCKI/IG
OCHOBBI JUTHOPHUIHOTO CKpEUIMBaHUs. AHAIU3UpYIOlee cKpelrBaHue. Vcnoiap3oBaHne aHaIU3UPYIOLIETo
CKpEIIMBAaHUS [Tl ONIPEIENIEHNs TeHOTUIIa 0COOu.

CueruienHoe HacnenoBaHue npusHakoB. Pabota T. MopraHa mo cuenjieHHOMY HacjelOBaHWIO T'€HOB.
Hapymenue crenienus reHoB B pe3yIbTaTe KPOCCHHIOBEpa.

XpOoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. | e HeTHYeCKre KapThl.

I'enetuka nona. XpoMOCOMHOE ONpeIEIeHUE M0JIa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHbIe 1
rereporaMmeTHble opranu3Mbl. HaciaenoBanue npu3HakoB, CLENJIEHHBIX C IOJIOM.
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W3MeHunBOCTb. Buapsl HM3MEHUMBOCTH: HEHACJICACTBCHHAas W HaciencTBeHHas. Ponbs  cpenbl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEPHUCTUKAa MOJIU(PUKAIMOHHON M3MEHYMBOCTU. BapuanmoHHBIH
psa ¥ BapuanMoHHas kpuasd. Hopma peakuuu npusHaka. KonndyecTBeHHbIE U KaUECTBEHHBIE IIPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHONW W3MEHYHUBOCTH.

HacnencrBeHHas, MiaM TE€HOTUIIMYECKas, M3MEHYMBOCTb. KomOMHATHBHas HM3MEHUYMBOCTb. Melo3 u
IOJIOBOM  mpoliecC — OCHOBa KOMOMHAaTHBHOM W3MEHYMBOCTH. MyTalMOHHAsT W3MEHYUBOCTb.
Knaccugukanus Mmytauuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUUuHbI MyTalMid. MyTareHHbIe
(daxTopsl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HAc/IeACTBeHHOW n3MeHunBoctu H.M. BaBuiosa.

BHesnepHas HacIeICTBEHHOCTb U M3MEHUUBOCTD.

I'eneruka uenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJAbI I'€HETHKH YEJIOBEKA: I€HEAJIOrMYECKUM,
OJMM3HELOBbIM, IMTOr€HETUYECKHH, OHOXUMHMUYECKUI, MoJeKyIsipHO-reHeTnueckuid. CoBpeMeHHoe
OIpEJIETICHUE T€HOTHUIIA: TOJHOTC€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[TI{P-ananu3a. HacnencrBeHHble 3a00yieBaHMs 4ellOBeKa: I'€HHblE OOJE€3HH, OOJNE3HM C HACJIEACTBEHHOU
IPEPacIONOKEHHOCTBIO, XpPOMOCOMHBIE Oosie3Hu. ComaTtndyeckue U reHepaTuBHble MyTanud. CTBOJIOBBIC
kiaeTku. IlpuHnunel 310poBoro obpasza »KU3HHU, AMATHOCTHKH, NPOPHUIAKTUKU U JIEYEHUS TeHETUYECKHX
Oone3Hed.  MeaUKO-TEHETUYECKOE  KOHCYJIbTUPOBaHUE. 3HAUE€HUE  MEIUIMHCKOM  TE€HETUKU B
IPEJOTBPALICHUHN U JICYEHUHN FeHETHYECKUX 3a00JIeBaHUI YeJIOBEKA.

IIpakTHyeckue u JadopaTopHbie padoThI 4
JlabopaTopnasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO W JTUTHOPUIHOTO CKPEIIMBAHUS Y
Jpo30(HIIbl HA TOTOBBIX MUKPOIIpENapaTaxy. OK 02
JlaGopatopnass padora Ne 6. «M3yuenme MOAM(UKAMOHHOW  HM3MEHYMBOCTH, ITOCTPOCHHE OK 04
BapUaIlMOHHOTO PsiJia U BapUALIMOHHOW KPUBOW». OK 08
JlabopaTopnass paGora Ne 7. «AHanu3 MmyTtanuil y Apo3o¢uiabl Ha TOTOBBIX MHKpOIpEnaparax».
IIpakTnyeckas padora Ne 2. «CocTapieHne 1 aHAJIN3 POJIOCIOBHBIX YEJIOBEKa.
Tema 7. OcHoBHoOE coepKaHue 13
Ceexuust Teopernueckoe odyueHue: 3
Cenexkuus Kak Hayka W Ipolecc. 3apoXkJIeHHe celeKUMu M gomectukanus. Yuenue H.M. BaBuinosa o OK 01
OpraHU3MOB. [EHTPaxX MPOMCXOXKACHUS M MHOTO00pa3usl KyJIbTYPHBIX pacTeHHi. L[eHTpBI MpOMCXOKACHUS JTOMAITHUX OK 02
OCHOBBI XKHUBOTHBIX. COpT, MOpo1a, ITaAMM. OK 04
CoBpeMeHHbIE METONbl CeJIeKIMH. MaccoBblii M WHAMBUAYAJIbHBI OTOOpPHI B CEIEKLUMU PAaCTEHUMN
OMOTEeXHOJI0THH

U JKUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpoICTBEHHOE CKpeliuMBaHWe — HHOpUIUHT. Yucras JTUHHS.
CkpeuBanue 4YHMCThIX JuHUN. ['ereposuc, wnam rulpunHas cuia. HepojacTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanénHas rulOpuam3aimst W e€ ycnexu. VICKYCCTBEHHBI MyTareHe3 M IOJy4eHHe
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MOJIMIUIOUAOB. JIOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuotexHonorus kak oTpacib MPOU3BOJACTBA. | 'eHHass MHXXKEHEpHs. DTanbl CO3JaHUS PEKOMOWHAHTHOM
JHK u TpancrenHbix opraHu3moB. KiieTouHas HH)KEHEpHs.

Knerounsie KYJIbTYPBI. MUKpOKIOHAJIBHOE pa3MHOXEHUE pacTeHui. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKUE M ITUYECKUE MPOOJIEMBI.
I'MO — reneTnyecky MOAU(UITMPOBAHHBIE OPTaHU3MBI.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue NPUKIAOHO20 M0OY)

Teoperuveckoe o0yuenue: buomexnoiocuu 6 Heu3Hu Kaicoo2o
buoTtexHosorus Kak Hayka u Ipou3BOJACTBO. OCHO8HbIE HANPABICHUS COBPEMEHHOU OUOMEXHOIOZUU.

IIpakTuyeckne 3ansaTusa: Kelcbl Ha aHAIU3 UHEOpMAUUU O HAYYHBIX OOCHIUNCEHUAX 6 001acmu OK 01
2EHEeMUYEeCKUX MEXHOI02Uil, K1eMOYHOU UHIICCHEPUU, NUL{EEbIX OuomexHo102ull. 3a1uTa Keiica. OK 02
IIpakTHyeckue 3aHATHS: OK 04
Pazeumue npomviuiieHHON OUOMEXHONO2UU U ee NPUMEHEHUE 6 MHCU3HU Yel06eKd, TIONCK U aHalIu3 K 2.1
uH(pOpMallMK U3 Pa3IUYHBIX MCTOYHHMKOB (HAay4Has M y4eOHO-Hay4yHas JHUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb MuTtepuer u apyrue). Keiicel Ha aHamm3 WHGOPMAIMH O Pa3BUTHU MPOMBIIUICHHON
OouorexHonoruu (mo rpymmnam). 3awuma ketica: IlpeOcmasnenue pe3yibmamog peuileHus Kelcos
(6blcmynieHue ¢ npezenmayuet).
IIpakTn4yeckune 3aHATHSA:
dmuueckue acnekmol pazeumus OUOMEXHOI02UIL U NPUMEHEHUE UX 6 JHCU3HU YeN06eKa, TIOUCK U aHAJIN3 OK 01
MH(pOpMallUU U3 Pa3IMYHBIX MCTOYHMKOB (HAaydyHas M y4deOHO-Hay4Hasl JHUTepaTypa, CpeAcTBa MacCOBOM OK 02
uHpopmanuu, cetb UuTepHet u npyrue). Keiicel Ha aHanu3 uHGOpMauM 00 3TUYECKUX aCIEeKTax pa3BUTHUS OK 04
O6uotexHonoru# (mo rpymmnam). 3awuma Ketica
IMpakTHyeckue 3aHATHSL: K 2.1
Pazeumue _ 0uomexnonocuii ¢ NpuMEHEeHueM __ mexXHuyeckux __ cucmem  (Ououndicenepus, '
ououngopmamuka, 6UOHUKA) U UX NPUMEHEHUE 6 MHCU3HU UYesl08eKa, TIOUCK W aHanu3 uHpopmanuu u3
pPa3IUYHBIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas JHUTepaTypa, CpeicTBa MaccoBOW MH(pOpPMalUH, CETh
Wurepner u apyrue). Keiicel Ha aHanu3 uHOpMAlMM O Pa3BUTUUM OUMOTEXHOJNOTUH C HPUMEHEHHEM
TEXHUYECKUX CUCTEM (10 Tpynmam). 3awuma Ketica
Tema 8. OcHOBHOe coep:kaHue
JBoaonuonHas | L COPeTHUECKOoe o0y4deHue: OK 02
Gros10 [TpennochbuIKu BOSHUKHOBEHHUS ABOJIIOLMOHHON TEOpUU. DBOJIIOIIMOHHAS TEOpUs U €€ MeCTO B OMOJIOTHH. OK 04
HOJIOT S

BnustHue 5BOMIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U IPYTUX HAYK.
CBugerensctBa sBoiouuu. lameoHTonorvuyeckue: IMOCIEAOBAaTENbHOCTh IOSABICHHUS BHJIOB B
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[AJICOHTOJIOTUYECKOM JieTonucH, nepexoausie Gpopmel. buoreorpapudeckue: cxoncTBo u pazinuuue GayH u
(bJI0p MaTEpPUKOB M OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U Pa3jinyMsi SMOPHOHOB pa3HBbIX BUAOB IO3BOHOUYHBIX. CpaBHHUTENBHO-
AQHATOMUYECKUE: TI'OMOJIOTMYHBIE, AHAJOTUYHbIE, PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJI€JCTBEHHOCTH U OCHOBHBIX META0OJIMUYECKUX IyTeH y Bcex
OpIraHU3MOB.

OpomonnonHas teopust Y. Jlapsuna. Ilpeanochiiky BO3HMKHOBEHUS AapBUHM3MA. [IBIDKYIIME CHIIBI
IBOJIIOLIMKM  BHJIOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHWE IPU OTIPAHUYEHHOCTH  PECYPCOB,
HeompeaenéHHas HW3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAHHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBostonnu (CTI) u e€ ocHoBHBIE TTONIOXkEeHUA. MukposBostonus. [lomynsamus kak
€/IMHUIA BUJA U HBOJIIOLUH.

JBuxymie cuiibl ((pakTophl) SBOIIOLNUU BUIOB B MpHUpoae. MyTallMOHHBIA MpoliecC U KOMOMHATUBHAs
U3MEHYUBOCTb. [lonynannoHHbIe BOJIHBI U Apeiid reHoB. M3omsamus 1 Murpanus.

EcrecTBeHHBII 0TOOp — HAMIPABIIAIONIHIA (hakTop IBOIFOIHMUA. POPMBI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco01eHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3BOdIOLMU. [IpuMepsl npucnocobiieHnil y opraHu3MoB.
Apomopdo3bl ¥ UH0ATATI TAIHH.

Bun u BupooGpaszoBanue. Kpurtepum Buga. OcHoBHble (OpMBI BHI000pa3oBaHus: reorpapuyeckoe,
9KOJIOTUYECKOE.

MakponBomtorusi. PopMbl 3BOJIIOLUU: (UIIETHUECKas,, TUBEPreHTHAs, KOHBEPIeHTHAas, MapajiesibHasl.
HeoOpaTMOCTh BOJTIOIHH.

[TpoucxoxaeHre OT HecneluaIu3upOBaHHbIX MpeakoB. [Iporpeccupyromas cnenuanuzanus. AJanTuBHas
panuarus.

JlabopaTopHbie padoThl 2 OK 02
JlaGopaTopnas paGora Ne 8. «CpaBHeHME BUIOB IO MOP(HOJIOTHUECKOMY KPUTEPHION. OK 04
JlabopaTopnasi padora Ne 9. «Omnmcanue TPUCITOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCHTEILHOTO
XapakTepay.
Tema 9. OcHoBHOe coaep:kaHue 10
BosunkHoBenue | 1 €OPeTHYECKOE 00yvyeHue: 7 OK 02
JloHay4Hble TpEACTaBICHUS O 3apOXKAECHUHM >KU3HU. HaydHble THUmoTe3bl BO3HHUKHOBEHHUS KHM3HHM Ha OK 04
U pa3BUTHE OK 08

JKM3HHU HA 3emuie

3emute: aOMOTeHe3 U MaHCTIEPMUS. XUMHUYECKasi SBOJIONMSA. AOUOTCHHBI CHHTE3 OPTaHUYECKUX BEIIECTB U3
HEOPTraHWYECKUX. OKCHEPUMEHTAIIbHOE TMOATBEPKJICHUE XUMHUYECKOW »sBoitound. HauanbHble 3Tamnbl
Oouonormueckorr sBomouuu. [unoreza PHK-mmpa. @opmupoBanue MemMOpaHHBIX CTPYKTyp U
BO3HMKHOBEHUE MPOTOKIEeTKU. [lepBble kieTkn u ux sBomonus. DopmMupoBaHre OCHOBHBIX IPYNH KUBBIX
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OpraHU3MOB.

Pazutue xu3Hum Ha 3emie mo spam u nepuoaaMm. Karapxel. Apxeiickas M mpoTepo3oiickas
opel. [lameosolickas 3pa W e€ mNEpUOIbl: KEMOPHICKHNA, OpPIOBUKCKHUM, CHIIYPHHCKWN, JIEBOHCKHUH,
KAaMEHHOYTOJIbHBIM, IIEPMCKUI.

Me3so3olickas 3pa u €€ Iepuoabl: TPUACOBBINA, FOPCKUM, MEJIOBOIA.

Kanno3oickas 3pa U €€ mepuoibl: MaJICOr€HOBBIM, HEOI'€HOBBIM, AHTPOIIOTEHOBBIM. XapaKTEPUCTUKA
KJIMMaTa ¥ Te0JIOTMYECKUX IpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUUHU PACTUTEIBHOIO M KMBOTHOIO MUpA.
Apomopdo3bl y paCTCHHIA U KUBOTHBIX.

[losiBneHue, pacuBeT U BBIMUPAHKE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BOIIOLIUU. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB.

OBojirOLMsl YelloBeKa. AHTpPOIIOJIOTHUS Kak Hayka. Pa3BuThe mnpeAcTaBleHUN O MPOUCXOXKACHUU
4yejnoBeKa. Meroabl M3ydeHMs aHTponoreHesa. (CXoAcTBa W pas3iuMyMsl YEIOBEKa M JKUBOTHBIX.
CucremaTnueckoe MOoJI0KEHUE YeIOBEeKa.

JBuxymue cuibl (pakTopsl) aHTpororenesa. HacrnenctBeHHass U3MEHUHMBOCTh U €CTECTBEHHBIN OTOOD.
OO0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPy/a, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaAMM M BETBU DBOJIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek yMenbsli, Yenosek
NPAMOXOJAIMH, YenoBek HeaHAepTAIbCKuM, YenoBek pazymHsblii. Haxoakn nCKomaeMsIX OCTATKOB, BPEMs
CYIIIECTBOBaHMS, 00JIACTh PACTIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacel. OCHOBHBIE OOJBIINE pachl: eBpONEOHIHas (eBpasuiickas), HErpo-aBCTPAJIOUIHAS
(3KBaTOpHAaNIbHASA), MOHTOJIONAHAS (a3UATCKO-aMepHKaHcKast). UepThl MpUCIIOCOOIEHHOCTH NPECTaBUTENEH
4eJI0BEUYECKHX Pac K YCIOBUAM cyniecTBoBaHMsl. EquHcTBO yenoBeueckux pac. Kpuruka pacusma.

I[IpakTHyeckue u JadopaTopHbie 3aHATHS: OK 02
IIpakTuyeckas padora Ne 3. «/I3yueHHe WCKOMAEMBIX OCTAaTKOB pACTEHHH ¥ J>KUBOTHBIX B OK 04
KOJUIEKIIHSX .
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 MOOY) OK 01
IIpodeccnonanbHO-0pHEHTHPOBAHHAS JIa0opaTopHas padoTa «Yucmeennas pabomocnocooHocmy). OK 02
OBnajgeHre METOAAMHU OIpeNeNIeHUs] TOoKa3areneid yMCTBEHHOH paboTocnocoOHOCTH, O0OBsSCHEHHE OK 04
MOJIYUEHHBIX PE3yJbTaTOB U (POpPMYIHpPOBaHHE BBHIBOJAOB (IMMCBMEHHO) C HCIOJB30BaHUEM HAyYHBIX OK 08
MIOHATUMN, TEOPUN U 3aKOHOB. K 2.1
Tema 10. OcHoBHoOe coepxxaHue
Opranu3mbI u Teopernueckoe o0yueHue: OK 02

OKoJIorus Kak HayKa. 3&[[8.‘{1/1 U pas3aciibl  3KOJOTHUH. MeTtoasl 3KOJOTHYECKHX HCCISIOBaHUM.
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OKpY Kaolas

cpena

DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'0O YeJIOBEKa.

Cpe[[BI oOHUTaHus OpraHu3MOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, [IOUYBCHHAs, BHYTPUOPIraHU3MCHHA.

Okonoruyeckue Qaxropsl. Knaccuduxanus skomormdeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKUE U
aHTpornoreHHsie. /leiicTBre 3K0I0rnuecKkux (GakTopoB Ha OPraHU3MBI.

Abuotnueckue (akTOphl: CBET, TeMmIeparypa, BiaxHocTb. Dotonepuoamsm. IIpucnocobnenus
OpPraHU3MOB K JIEHCTBHIO aONOTHYECKHX (haKTOPOB. BHOJIOrHUecKne pUTMBI.

buornueckue gakropsl. Buibl OMOTHUECKUX B3aUMOACHCTBUIN: KOHKYPEHIIMS, XUIIIHUIECTBO, CUMOMO3 U
ero Gopwmel. IlapazuTusm, Koomepaiusi, MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMmeHcanu3M, HeHTpanu3M. 3Ha4eHue OMOTHYECKUX B3aWMOICWUCTBHU JUIl CYIIECTBOBAHUS OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTHKH Monyssiuud. OCHOBHBIE IOKa3aTead MOMYJSIIMU: YHCICHHOCTb,
IJIOTHOCTh, POXKAACMOCTb, CMCPTHOCTbL, MNPUPOCT, MUTPALU. I[I/IHaMI/IKa YHUCJICHHOCTU IOIYJIALUN N e€
perynsnusi.

IIpakTnyeckue u J1a00paTOPHbIE 3AHATHS:

JlaGopaTopnasi padora Ne 10. «Mopdosorndeckre 0cOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTaHUS.
JlaGopaTtopnas paGora Ne 11. «BnusHue cBeTa Ha pOCT M pPa3BUTUE YEPEHKOB KOJICYCa.
IIpakTnyeckas padora Ne 4. «[logcyér NIOTHOCTH MOMYJSIMM Pa3HbIX BUIOB PACTEHUID.

OK 04
OK 07

OK 02
OK 04

Tema 11.
Coo0mmecTBa n
PKOJIOTHYECKHE

CUCTEMBbI

OcHoBHOE CoAEcpKaHuE

12

Teopernueckoe o0y4ueHnune:

CoobmiecTBO opraHu3sMoB — OwuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuimesas). Buapi-nomuHaHThl. CBSI3U B OUOIIEHO3E.

DKoyiorudeckue cuctembl (dkocuctembl). [lousiTe 00 skocuctemMe u OuoreoreHoze. DyHKIIMOHATbHbBIE
KOMIIOHEHTBI 9KOCHUCTEMBI: TPOYIIEHThI, KOHCYMEHTHI, peIyIIeHThl. KpyroBOpOT BEIIECTB U OTOK SHEPTUU B
skocucreMe. Tpoduueckue (uieBbie) ypoBHU dKocucTeMbl. [Tumessie enu u cetu. OCHOBHBIC MTOKA3aTENN
HKOCHUCTEMBI: OMoMacca, MPOAYKIUSA. DKOJIOTHYECKUE MUPAMUIBL: MPOIAYKIUH, YUCIEHHOCTH, OMOMACCHI.
CBOIICTBa DKOCUCTEM: YCTOHUMBOCTh, CAMOPETYJIISIHS, pazBuTre. CyKieccusl.

[TpupoaHble  JKOCHCTEMBI.  DKOCHUCTeMBI  03€p M peK.  ODKOCHUCTeMa  XBOWHOTO MM
HIMPOKOJIMCTBEHHOT O JIECa.

AHTPONOTreHHbIE KOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.

Buronorndeckoe 1 X031CTBEHHOE 3HAYCHUE arPOIKOCUCTEM H YPOOIKOCHCTEM.

Buopaznoobpasue kak (aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOJIOTHYECKOTO Pa3HOOOpas3us
Ha 3emuie.

VYuenue B.W. Bepnaackoro o Ouocepe. I'panuiisl, coctaB u cTpykrypa 6uocgepsl. JKuoe BeniecTso u

OK 02
OK 04
OK 07
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ero ¢ynkmuu. OcoOeHHOCTH Omocdepbl Kak ria00adbHON 3KOCHUCTEMBI. JIMHAMHUYECKOE paBHOBECHE H
oOpatHast cBsi3b B Orocgepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKUE ITUKITBI DJIEMEHTOB (YIJIepoa, a30Ta).

3onanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenmoBeuecTBO B Omocdepe 3emiu. AHTpONOreHHbIE W3MEHEHHS B Oumocdepe.

['moGanpHbIE HKOTOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE IPUPOBI U YenoBedecTBa. CoxpaHeHue OMOpa3HO0Opa3usi Kak OCHOBA YCTOHUMBOCTH
ouoctheprl. OcHOBa paAIMOHATBLHOTO YIPABJICHHUS MPHPOJHBIMH pecypcaMd H WX HCIOJIb30BaHUE.
JlocTrokeHust OMOJIOTHH U OXpaHa MPHUPO/IBL.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 MOOY)

IIpodeccrnonanbHO-0PHEHTHPOBAHHOE TeopeTHYECKOe 3aHATHE.
Tema: «9konorudeckue acrekTsl npodeccuu (CHeIalIbHOCTH)»

IIpodeccnoHaTLHO-0PHEHTHPOBAHHOE MPAKTHYECKOE 3aHATHE. Tema: «OTXObI IPOU3BOJICTBAY.

Ha ocHoBe (enepanbHOro KIIacCH(PUKAIIMOHHOTO KaTaJlora OTX0J0B OMPEACISITh KJIACC OMACHOCTH OTXOJIOB;
arperaTHoe COCTOsIHHE W (pru3mueckyro (opMy OTXO0I0B, oOpasyrommuxcs Ha pabodyeM mecte / Ha 3Tamax
IIPOM3BOJICTBA, CBS3aHHBIC C MPO(ECCHEN.

OK 01
OK 02
OK 07
K 2.1.

IIpomexyTouna 2
A aTTecTalus JuddepeHupoBaHHBIN 3a4eT

10 AUCHUILIMHE

Bcero: 78
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3. YciioBus peajiu3anui NporpaMMbl 06111e00pa3oBaTeIbHOM THCIIUILTHHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

Kabuner Ouosiorum, OCHaUICHHBIM 00OpyaOBaHHWEM: MeOeElb, JOCKa, MEJN, HarjsIHbIe
nmocoOus (KOMILJIEKTBI YYEOHBIX TaOJHIl, IJIAKATOB), TEXHHMYECKHUMHU CPEJICTBAMU OOYUYCHUSI:
KOMITBIOTEP C YCTPOHCTBAMU BOCHPOHM3BEACHUS 3BYKa, MPHUHTEP, MYJIbTUMEAUA-TIPOCKTOP C
JKPaHOM.

JIaGoparopusi, OCHalleHHAss O00OPYAOBAaHHEM JJIsl MPOBEACHUS 3aHSATHNA: MHKPOCKOIIBI,
CEKyHJIOMeEp, J1abopaTtopHas nocyna (MpoOMPKHU, MOACTABKH Ui MPOOMPOK, MUHIIETHI, MECOK,
CTYIIKM C TIECTHKaMH, NPEIMETHbIE W TIOKPOBHBIC CTEKJA, CTCKISIHHBIC IMAJI0YKH,
npenapoBaibHble WIJIbI, (HIBTpOBabHAs Oymara (canderku), CTaKaHbl,) THIECPTOHHYCCKHIA
pacTBOp xJyiopuja Hatpus, 3%-HbIl pacTBOp IEpOKCUIA BOAOPOIA, pacTBOp Hoja B MOIUCTOM
KaJIMH, TIUICPUH, KIIyOHU KapTodens, JIUCT 3JI0ACH KaHAICKOU, TUIo PSIOUHBI OOBIKHOBEHHON
(pssOMHBI WM TOMATA), TyK permyaThiii, pa3BeIEHHBIC B BOJC JPOMIKH.

3.2. UndopmanuonHoe odecrieyeHne peaau3almu NporpaMmbl

1. Jlnst peanu3aiuu mporpaMMbl OHOIHOTEUHBIA (OH 00pa30BATEIBHOW OpPraHU3aIUH
JIOJDKEH MMEET MeYaTHBIC W/WIIH 3JIEKTPOHHbBIE 00pa3oBaTelbHble 1 HHPOPMAITMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIC JUISI UCTIOIb30BaHUS B 00Pa30BATEIHLHOM IPOILIECCE.

2. Pexomennyemple TeyaTHbIE W3JaHUS IO peaau3aluu  00IIeo0pa3oBaTeIbHOM
JVCIIUTUTMHBI TTPEJICTABIICHBI B METOJMUECKUX PEKOMEH/IAIUIX IO OPTaHU3aIllul 00yUCHHUSI.

Ilepeuyenn PEeKOMeHAyeMBbIX Y4eOHBIX W3aHHH, HNuTepHer-pecypcos,
JAOTOJIHUTEIbHOM JIMTEePaTyphI

3.2.1. OcHOBHBIC HCTOYHHKH

1. KoncrantmaoB B.M. u nap. buomorums mns mpodeccuii W crenuambHOCTEH
TEXHUYECKOIO0 U €CTECTBEHHO-HAay4yHOro  mnpoduied:  y4eOHMK Ui CTYIEHTOB
npodecCHOHANBHBIX ~ 00pa30BaTENIbHBIX ~ OpraHM3alllii, OCBauMBalOLUMX HOpodeccuu U
crnenuansHocTH CI1O. — M., 2020.

2. Aradonoa W.b., Kamenckmii A.A., CuornazoB B.M. Buosnorusi: 6a30BbIil ypOBEHB:
y4eOHUK a1 00pa30BaTeNIbHBIX OpraHU3alMi, peaTu3yloLMX 00pa3oBaTelbHbIE MPOTPAMMBI
cpenHero npodeccuoHaibHOTO 00pazoBanus. znarensctBo «IIpocsemienuey, 2022.

3. bensie J1.K., dpmvmun I'"M., Ky3nenosa JI.H. u ap. buonorus (6a3oBblii ypoens). 10
knacc. — M., 2020.

4. MawmonroB C.I'., 3axapoB B.b., KosznoBa T.A. buonorus: y4eOHMK i CTYQ.
yupexJieHu# BeIciI. 0Opa3oBanus (6akanaspuat). — M., 2020.

5. UeGrimes H.B., I'punesa I'.I". buonorus: yueOHUK 1J1s1 CTYI€HTOB MPOGECCHOHATBHBIX

o0pa3oBaTeNbHbIX OpraHu3alui, ocBaMBaromMX Mnpodeccun u crneuuaisbHoctu CIIO. — M.,
2020.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. Monnuesa A.1O. buonorus. Bech mikonapHBIN Kype B cxemax u Tabnuimax. — M., 2019.

2. Jlykatkun A.C., Pyunn A.b., Cunaesa T.b. u np. buonorus ¢ ocHoBaMM 3KOJIOTHUH:
Y4eOHUK Ui CTY/. YUpexKAeHHUH BbIcil. oOpa3oBaHus. — M., 2019.

3. MamontoB C.I'. Obmas 6uonorus (CIIO) / C.I'. MamonToB, B.b. 3axapoB. — M.:
KnoPyc, 2018.

4. Huxkutunckas T.B. buonorus: kapmanHbIii cripaBouHuk. — M., 2015.

5. CusornazoB B.U., Aradponosa N.b., 3axapoa E. T. buonorus. OOmas Ouonorus:
0a3oBbIil ypoBenb, 10—11 kimacc. — M., 2016.

6. CyxopykoBa JI.H., Kyumenko B.C., UBanoBa T.B. buosnorus (6a30Bblii ypOBEHB).
10—11 xmacc. — M., 2016.

7.buonorus: B 2 1. / moxa pen. H.B. SApeiruna. — M., 2010.
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8. buomnorus: pykoBOJCTBO K MPaKTHUYECKUM 3aHATUSAM / Toj pea. B. B. Mapkunoit. —
M., 2010.

9. Hapsun Y. [Ipoucxoxnenue suaos. — M., 2006.

10. KoOsutsackuii B. A. ®unocodusi 3KOJIOTHH: KpaTKUM Kypc: ydeO. mocobue s
BYy30B. — M., 2010.

11. OpnoBa D.A. Vctopusi aHTPOMOJOTHUUECKUX YYCHHH: Y4eOHHUK JyUIsl BYy30B. — M.,
2010.

3.2.3 DyIeKTPOHHBbIE U3TAHUS

MuHHUCTEpCTBO HayKH M BbICHIETO  oOpasoBaHus  Poccuiickoit  Depepanuu
(https://minobrnauki.gov.ru)

denepanbhblii mopran «Poccuiickoe odopazoBanuey (http://www.edu.ru/);

Nudopmannonnas cucreMa «EnuHOE OKHO JOCTyNa K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru/);

www.sbio.info (Bcst 6uomnorust. CoBpeMeHHast OHOJIOTHs, CTaThH, HOBOCTH, OMOIHOTEKA).

www.window.edu.ru (Equaoe okHO mocTyma K oOpa3oBaTeibHBIM pecypcam MHTepHeTa
110 OMOJIOTHUN ).

www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHBIE BUKTOPUHBI IO OHUOJIOTHH
— DKOJIOTHH Ha cepBepe BopoHEKCKOro yHUBEpCUTETA).

www.biology.ru (buomoruss B OTkpbITOM KOJuIe/Ke. CalT COAEPIKUT 3JICKTPOHHBIN
yueOHuK 1o 6nonoruu, On-line TecTsr).

www.informika.ru (3nekTpoHHbIi y4eOHUK, OOJIBIION CIIUCOK HHTEPHET-PECYPCOB).

www.nrc.edu.ru (buosnoruueckass kapThuHa Mupa. Pasnen KOMIBIOTEPHOTO yueOHHKA,
pa3paboTaHHOro B MOCKOBCKOM T'OCY/IapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

www.nature.ok.ru  (Peakume wu wucuesamme IKMBOTHbIE Poccu —  MPOEKT
Oxonorudeckoro nentpa MI'Y um. M.B. JlomoHOCOBA).

www.kozlenkoa.narod.ru ([{ns Tex, KTO yYHUTCSI caM W YYHT JAPYTUX; OYHO U
JTUCTAaHIIMOHHO, OMOJIOTHH, XUMHH, JPYTUM IIPEIMETaM).

www.schoolcity.by (brosorus B Bopocax u 0TBeTax).

4. KOHTPOJIb U OLIeHKA Pe3yJbTATOB OCBOCHUs 00111¢00pPa30BaTeIbHOM JUCHUIIIHHBI

KoHTpons u omeHka pe3yabTaToB OOy4YeHHsl OCYLIECTBISETCS IpenojaBaTeieM B
IIpOLIeCcCe MPOBEIEHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKeE
BBIMOJIHEHUST  OOYYAIOIMMUCS ~ MHIMBUAYAJIbHBIX  3aJaHUN, MPOEKTOB, HCCIEI0BAHHMA.
PesynabTarel 0O0yueHHs ONpeneistoT, 4YTo oOOydarliuecs JOJDKHBI 3HaTh, IOHMMATh U
JEMOHCTPHUPOBATH 10 3aBEPIICHUN N3YYECHUS JUCLIUIUINHEL.

Jliisa hopMupOBaHUsl, KOHTPOJI M OLIEHKU PE3YJIbTaTOB OCBOEHMS yU€OHOW JAMCHUIIIMHBI
UCTIOJIb3YeTCs CUCTEMAa OLIEHOYHBIX MEPONPHUATHH, pecTaBIIsonas cOO0i KOMIUIEKC y4eOHBIX
MEPONPUITHIA, COTJIACOBAHHBIX C pe3ylibTaTaMu OOydeHUS M C()OPMYIHMPOBAHHBIX C Y4ETOM
OI'OC COO (mpeamertHbie pe3ynbratsl o aucuuiumne) u I'OC CIIO.

KoHTpoJIb M OLeHKA pacKpbIBAIOTCS YEPE3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE 3HAHUS
U TNpuOoOpEeTeHHbIE CTyJIEHTAaMU YMEHUS, HalpaBjieHHble Ha (OpMUpPOBaHHME OOLIMX U
podeCcCHOHATBLHBIX KOMITETEHIIHA.

O0wmas KoMneTeHuus Pa3nen/Tema THun oneHoOYHBIX MEPONPUATHH
OK 01. Beibupats criocoOsbl Tema 7, Il/o-c @pOHTAIBHBIN OITPOC
peleHns 3a1a4 Tema 9, I1/o-c Pazpabotka rioccapus

npodecCuoHATBHON
JeSTeNbHOCTH IPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM.

Tema 11, IT/o-c

CocTraBiieHne cxem

3anoxHeHne CPaBHUTENBHBIX TaOIHUI]
Pa3zHoypoBHEBbBIE 3a]aHUS

Keiic - 3amanus
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https://minobrnauki.gov.ru/
http://www.edu.ru/
http://www.sbio.info/
http://www.window.edu.ru/
http://www.vspu.ac.ru/deold/bio/bio.htm
http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://www.schoolcity.by/

[IpoekTsr

Pedepats

CooOuienus

BrimonHenue mpakTudeckux pador,
71a00paTOPHBIX pabOT

Brinosinenue 3aaHuil Ha
nudepeHIMPOBAHHOM 3a4eTe.

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOMCKA, aHaJIM3a U
WHTEpIpeTauu NHPOPMaIUH,
1 MH(pOpPMaITMOHHBIE
TEXHOJIOTUH JUTSI BBITIOJTHEHUS
3a/1a4 npodeccuoHaATbHON
JeSITeIIbHOCTH.

Tewmsrl 1, 4, 6, 7 Il/o-c, 8, 9
IT/o-c, 10, 11 IT/o-c

@pOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

CocraBneHue cxem

3anoiaHeHne CpaBHUTENbHBIX TaOIHUI]
Pa3zHoypoBHEBBIE 3aaHUS

Kelic - 3ananus

IIpoekThr

Pedeparsr

Coo0bmieHus

Broinonnenue mpaktudeckux pador,
1a00paToOpHEIX paboT

OK 04. Db dexTuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

Temrr 1, 2,3,4,5,6,8,10
Temsr 7 I1/0-c, 9 IT/o-c, 11
IT/o0-c

OpOHTAIBHBIN ONPOC

PaspaboTtka rioccapus

CocraBrieHue cxeM

3anojaHeHue CpaBHUTENbHBIX TaOIUI]
Pa3HoypoBHEBBIE 3a1aHUS

Keiic - 3ananus

Pedeparsr

CooOuienust

[IpakTuKoO - OpUEHTUPOBAHHBIC
TEOPETUYECKHE U TIPAKTHUECKUE
3a/laHus

BrimonHeHne mpakTHYecKux pador,
71a00paTOPHBIX paboT

OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HAaHUSI 00
W3MCHEHHUU KIINMAaTa,
MIPUHIIMITBI OEPEKITUBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JICCTBOBATh B UYPE3BbIYANHBIX
CUTYaIHIX

Temnr 10, 11 IT/o-c

@pOHTAIBHBIN OITPOC

Pa3pabotka rioccapus

CocraBnieHue cxeM

3anoixHeHne CpaBHUTENbHBIX TaOIUI]
Pa3zHoypoBHEBBIE 3aaHUS

Keiic - 3aganus

[IpoexThr

Pedepats

CooOuienust

[IpakTHKo - OpEHTUPOBAHHbBIE
TEOPETUUECKHUE U MPAKTUICCKUE
3a1aHUS

BrimonHeHne mnpakTHYECKUX padoT,
1a00paTOpHBIX PaboT

TectupoBanue

Brinonnenune 3aJaHuN Ha
nudGepeHIPOBAHHOM 3a4eTe.

OK 08. Ucnonn30BaTh
cpencTa pU3HUECKOM
KYJIBTYPBI JJIsl COXPAHECHUS U
YKPETUICHUS 3]I0POBBS B

Tema 6, Tema 9 I1/o0-c

@pOHTaIBHBIN OIIPOC
Pa3zHoypoBHEBBIE 3aaHUS
Keiic - 3amanusa

IIpoekTsl
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npouecce npodeccnoHanbHON
NeSITebHOCTH U TOAJICPKAHUS
HEOOXOJMMOTO YPOBHS
¢buznveckoi
MOJrOTOBJICHHOCTH

Pedeparsr

CoolrmieHust

BeInonHeHne npakTHYECKUuX pador,
1ab0paTopHBIX PaboT (MIPAKTUKO -
OpPHEHTHPOBAHHBIC 3a/1aHHsI)

[IK 2.1. OcyuiecTBasiTh
IIPUEMKY U IIOJATOTOBKY
3JIEKTPOBO3a K pENCYy.

Tema b, 6,
Tema 9 IT/o-c
Tema 11 IT/o-c

[IpakTHKo - OpUEHTUPOBAHHbIE
TEOPETUYECKUE 3a1aHus,
BrinonHenue npakTHYecKux padoT

OK 01, OK 02, OK 04, OK 07,
OK 08, IIK 2.1

IIpomexxyTouHas
aTTecTaIys

g epeHIMPOBAHHBIN
3a4eT

TectupoBanue

Ycnoenwvie o603nauenusn:
P —pazneun;

[1/0-¢c — npodeccruoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE
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