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

[TPOTPAMMA 3
OBIEOBPA3OBATEJIbBHOU
YUYEBHOU AN CLHUIUIMHBI

OY/1.10 «kbUOJIOI' U5
o cuermaiasaoctu CI1O

23.02.06 TexHu4eckas IKCIIyaTAIUA MOABHKHOTO COCTABA KeJIe3HbIX 10POT
YKpYIIHEHHAs Tpynra
23.00.00 TEXHUKA U TEXHOJIOI'MA HABEMHOI'O TPAHCITIOPTA

ropox Open, 2024 ron



[Iporpamma pa3paboTana Ha OCHOBE

[Tpukaza MunucrepcTBa npocpemienus Poccuiickoit @enepamuu ot 30 ssuBaps 2024 Ne 55 «O06
YIBep)KIEHHH  (hefepaibHOTO  TOCYAApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHIApTa  CPEIHEro
npodeccuoHaibHOr0 obpazoBanuss Mo cneruanbHocTH 23.02.06 TexHuueckas dKcIuTyaTarus
MOABUKHOTO COCTaBa >KEJE3HBIX 1I0POTY;

ITpukaza MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepamuu ot 17 mas 2012 r. Ne
413 «O06 yrBepxkaeHuu (eaeparbHOr0 TOCYIapCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApPTa CPEIHETrO
obmero oopazoanus» (¢ usmenenusmu ot 01 despans 2024 r. Ne 62);

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

B COOTBETCTBUH C:

®denepanpHoii padoueit mporpammoit COO mo ydeOHOMy mnpeamery «buosorus» (6a30BbIid
YPOBEHB);

pUMEpHOM pabodeil mporpamMmoii oO0meo0pa3oBaTebHON MUCIMIUIMHBI «buomorus» mis
npodeccHoHATBHBIX 00pa30BaTeNbHBIX OpraHu3anui, yreepxacanon ®I'BOY JIIIO HPIIO or 30
Hos10pst 2022 1., pazpaboranHou ansa cnenuansHoct CIIO 23.02.06 TexHuyeckas SKCIUTyaTanus
MOJABUKHOTO COCTaBa >KEJIE3HbBIX JI0POT;

PekoMenpanusiMu 1Mo peanu3alud CpelHero oOlmiero o0pa3oBaHUS B Mpeeliax OCBOCHUS
00pa30BaTeNBLHON MPOTPaMMBI CPETHETO MPOPECCHOHATHHOIO 00pa3oBanus (MUCcbMO JlemaprameHTa
rOCy/lapCTBEHHOM TMOJUTUKH B cdepe cpeaHero mnpodeccuoHAIbHOTO  00pa3oBaHus U
npodeccruoHanbHOro 00ydenus Munmnpocseiienus: Poccun ot 01 mapra 2023 Ne05-592).

Opranuzanus - paspaboruuk: BIIOY OO «OpnoBckuil TeXHHKYM MyTed cooOrieHus umeHu B.A.
JlarmoukuHa»

PazpaboTunku:

TepuoBeix H.M., meromuct BIIOY OO «OpioBckuil TEXHUKYM IyTed cooOuieHuss uMeHu B.A.
Jlarmoukuna»

Makeesa H.C., npenonasarens 6uonorun BIIOY OO «OprioBckuil TEXHUKYM MyT€H COOOILEHUS WM.
B.A. JlanoukuHa»

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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OOmas xapakTepucTuka paboueil mporpaMMmbl OO0IIE0Opa30BaTEILHON JTUCIUTLTAHBI
«buomorusy

CTpyKTypa U cofepKaHue 00111e00pa3oBaTEIbHOM TUCIUILTAHBI

YcnoBus peanuzaiuy IporpaMMbl 0011e00pa3oBaTEIbHON TUCIUTTAHBI

KoHTpob 1 o1leHKa pe3ynbTaToB OCBOSHUS 00IIe00pa30BaTEIbHON JUCIIUTLITHBI

4

12
23
24



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIIINHBI
«buonorus»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30oBaTe/bHOIi NPOrpaMMbl
Oo6mieobpa3oBareabHas JUCLUIUINHA «buonorus» SABIIETCS 00s13aTeNbHON 4aCThIO
o0meobpazoBarenbHOr0 IUKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBercTtBUM ¢ PI'OC 1o
cnenuanbHocTh 23.02.06 TexHuveckas 3KCIulyaTalys MOJABUKHOTO COCTaBa JKEJIE3HBIX JOPOT.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3yJabTaThbl OCBOCHUA TUCIHUIIIMHBI:

1.2.1. LHeanb o0meo0pa3oBaTeIbHOM TUCHHUILIMHBI

Llens w3yueHwst ydeOHOro mpenMera «buosorus» Ha 0a30BOM YpOBHE — OBIIAJICHUE
00yJaloNUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAILHON OPTaHW3allUU YKUBBIX CHUCTEM Pa3HOTO
paHra u NpPUOOPETEHUE YMEHUU HCIIOJIb30BaTh ATH 3HAHUS JIJIS TPAMOTHBIX JACUCTBUI B OTHOIICHUH
00BEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOJICM.

1.2.2. TIlnanupyemble Ppe3yJbTaTbl OCBOEHHUSI 001Ie00pPa30BaTe/IbHOH JUCUMIUVIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHNe qUCcHUIUTMHA HMeeT pH GpopmupoBannu u pazsutuu OK u T1K.

IlnannpyemMble pe3y/ibTaThl OCBOEHUS 00111€00pa30BaTeIbLHOM JMCUMILIUHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Koast Pe3yabTaTsl 0CBOEHHUS AU CHUTIIHHBI
pe3yJIbTAaTOB
OK1 BeiOupate  cmocoObl  pemieHuss  3a7ad  NPOPECCHOHANBHOM  J1€ATENbHOCTH
IPUMEHUTEIIBHO K Pa3JIMYHBIM KOHTEKCTAM
OK 2 Hcnonp30BaTh COBpEeMEHHBIE CpEACTBAa TIOMCKA, aHaIM3a W HWHTEPIPETaluu

uHdpopManud, W HHPOPMAIMOHHBIE TEXHOJOTHMH I  BBHIMOJHEHHUS 3334
poheCCUOHAITBHON IEATETLHOCTH

OK 4 D¢ dexTuBHO B3auMOICHCTBOBATh U PabOTATh B KOJUIEKTHBE U KOMaH/IE

OK7 CopelicTBOBaTh  COXPAHEHUIO  OKpYXKaloUlell  cpedbl, pecypcocOepexeHuIo,
NPUMEHSATH 3HaHUs 00 U3MEHEHUHU KIIMMaTa, IPUHIUIIEI O€peKIUBOTO MPOU3BO/ICTBA,
2(PEeKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYAIHSIX

OK 8 Hcnonb3oBath cpenctBa (pU3MYECKON KyJIbTYphl JJIi COXPAaHEHUS M YKPEIJICHHS
3I0pOBbsl B Ipolecce NpoPecCHOHATbHOM JIeATENbHOCTH M MOJAEp)KaHUS
HEO0OXOMMOTO YPOBHS (DU3NYECKOM MOATOTOBICHHOCTH.

JIP 1.1 OCO3HaHHO BBIPXAKONIUN CBOKO POCCHUHCKYIO TPaXXJTaHCKYH IPUHALIECKHOCTh
(MIEHTUYHOCTD) B MOJUKYIBETYPHOM, MHOT'OHAIlHOHAJIbHOM 51
MHOT'OKOH()E€CCUOHAJIBHOM POCCHHCKOM OOILECTBE, B MUPOBOM COOOIIECTBE.

JP 1.3 [IpostBisirOIMiA  TpaXkTAHCKO-MATPUOTUYECKYO TMO3ULUI0, TOTOBHOCTh K 3aIlATE

Ponunbl, criocoOHBIM apryMEHTHPOBAHHO OTCTaWBATh CYBEPEHUTET M JIOCTOMHCTBO
Hapoja Poccun u Poccniickoro rocyzapcrsa, COXpaHsaTh U 3aILMINATE KCTOPUUECKYIO

paBay.

JIP 1.4 OpueHTHPOBAaHHBIA Ha aKTMBHOE I'PAXJAHCKOE Y4acTHe B COLUAIBbHO-TIOIUTHYECKUX
npolieccax Ha OCHOBE YBaXXEHHs 3aKOHA U IPABONOPSIKA, IpaB U CBOOOJ COrpaXkJaH.

JIP 1.5 OCO3HaHHO M JIeSITENbHO BBIPAXKAIOMUN HENpUsATHE 000 JUCKPUMHHALUHU 10

COIIUAJIbHBIM, HAIlMOHAJIBHBIM, PACOBBIM, PCIIUTHWO3HBIM IIPpU3HAKAM, HpOHBJ’IeHI/Iﬁ
OKCTpEMHU3MA, TCPPOPpU3MA, KOPppYILIUHU, aHTHFOCYﬂapCTBeHHOﬁ ACATCIIBHOCTH.

JIP 1.6 OO6mamaromuii  OMBITOM TPAXKTAHCKON COIMATBLHO 3HAYMMOW JCSITENBHOCTH (B
CTYJICHYECKOM caMOYTIpaBJICHUH, J0OpPOBOJIBYUECKOM JIBYDKECHUH,
MPEANPUHUMATEIIBCKON ACATEIHPHOCTH, YKOJOTHUYECKUX, BOCHHO-TIATPUOTHYCCKUX W
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Ip. OOBEAUHEHUSX, aKIHSIX, IpOrpaMMax.

JIPB 1.7

[Tonumaromuii npodeccuoHaabHOE 3HAYEHHE OTpaci, Mnpodeccur/crnennaibHOCTH
JUTSI COLIMAIIBHO-DKOHOMHYECKOTO M HAYYHO-TEXHOJIOTHYECKOTO Pa3BUTHSI CTPAHBI;

JIP 2.1

Oco3zHaromui CBOIO HallMOHAJIbHYIO, THUYECKYIO IIPUHAJICKHOCTb,
JEMOHCTPHUPYIOIINI TMPUBEPKEHHOCTb K POJHOH KYyJIbType, JIIO00Bb K CBOEMY

Hapoy.

JIP 2.2

CozHaromuii  PUYAaCTHOCTh K  MHOIOHALlMOHAIbHOMY Haponxy Poccuiickoit
®enepanun, OTeuecTBy, 0OLEPOCCUNCKYIO HIEHTUYHOCTD.

JIP 2.3

[IposiBasitominii  ACSTENbHOE I[IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY U
KyJIbTYPHOMY HAacJIeJUI0 CBOEro M JApPYyrux HapoaoB Poccuu, ux Tpaguiusm,
Mpa3/HAKaM.

JIP 3.1.

[IposBisifolMii ~ NPUBEPKEHHOCTh  TPAJULMOHHBIM  JYXOBHO-HPABCTBEHHBIM
LIEHHOCTAM, KyJlbType HapomoB Poccum ¢ y4y€ToM MHPOBO33PEHUECKOIO,
HaIMOHAJILHOT0, KOH(PECCHOHAIIBHOTO CaMOOINPEIEICHHUS.

JIP 3.2.

[TposBisiomuii yBa)keHHE K JKM3HM U JIOCTOMHCTBY Ka)KIOrO 4YeJOBEKa, CBOOOJE
MHUPOBO33PEHYECKOTO BBIOOpA M CAMOOTIPENEICHUS, K MPEACTABUTENSAM Pa3ITUIHBIX
THUYECKHUX TPYMI, TPaJAULUOHHBIX peauruii HaponoB Poccuu, UX HalMOHAJIBLHOMY
JIOCTOMHCTBY U PEIUTHO3HBIM YYBCTBAM C Y4ETOM COOJIOJEHHS KOHCTUTYLIMOHHBIX
IIpaB U CBOOOJ] BCEX IPaX/1aH.

JIP 3.4.

OpHUEeHTHPOBAHHBII Ha CO3JaHHE€ YCTOMYMBOM CEMbH HA OCHOBE POCCHMCKUX
TPaJMLIMOHHBIX CEMEWHBIX LICHHOCTEH, POKIACHUE M BOCIIUTAHUE NETEH U NPUHATUE
POAUTENBCKON OTBETCTBEHHOCTH.

JIP 4.2.

HpOSIBJ'IHI-OH_II/Iﬁ BOCIIPUUMYNBOCTE K Pa3sHbIM BHJAM HCKYCCTB4, ITOHHMAHUC
OMOIIMOHAJIbHOI'O BOSI[GfICTBPISI HCKYCCTBA, €ro BJIUAHUA Ha AYHICBHOC COCTOSAHUC U
IIOBCACHUC J'IIOI[Gﬁ, YMGIOH_[I/Iﬁ KPUTHUYCCKH OLICHHUBATL 3TO BJIMAHHC.

JIP 4.3.

[IposBisitOIIMiT ~ TTOHMMAHUE  XYAOKECTBEHHOW  KYJIbTYpbl  KaK  CpEACTBA
KOMMYHHKAIlMM W CaMOBBIPQXEHHSI B COBPEMEHHOM OOIECTBE, 3HAYCHHUE
HPABCTBEHHBIX HOPM, IEHHOCTEM, TPAIUIIMI B HCKYCCTBE.

JIP 4.4,

OpueHTHpPOBAaHHBI Ha OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHHE, pEeaTU3aLUI0
TBOPYECKUX CIIOCOOHOCTEH, Ha 3CTETUYECKOE OO0YCTPOMCTBO COOCTBEHHOTO OBITA,
poeCCHOHATILHON CpeJibl.

JIP 5.1.

[ToHnmarommii ¥ BBIpAXKAONMKA B MPAKTUYECKOW JEATEIBHOCTH IMOHHUMAaHUE
IIEHHOCTU JKWU3HM, 3J0pPOBbS M 0OE30MacHOCTH, 3HAYCHHE IJIMYHBIX YCUIUH B
COXPAHEHUHU U YKPEIUICHUU CBOETO 3JI0POBbS M 3I0POBBS IPYTUX JFOACH.

JIP 5.2.

Cobmroaronii mpaBuiia JUYHOM M OOIIECTBEHHON O€30MacHOCTH, B TOM YHUCIE
0e30macHOr0 MOBEACHUS B MH(DOPMAIIMOHHOM cpejie.

JIP 5.3.

Beipaxkaromuii Ha TpakTHKE YCTaHOBKY Ha 30pPOBBIM 00pa3 JKHU3HM (310pOBOE
NUTaHue, COONIOIGHUE THUTHEHbl, PEKUM 3aHATUH U OTAbIXA, PETyISPHYIO
(bU3MYECKYI0 aKTUBHOCTD), CTPEMJIEHHE K (PU3NUECKOMY COBEPILIEHCTBOBAHUIO.
[TposiBisiomuii  co3HaTtenbHOe M OOOCHOBAaHHOE HENPHUATHE BPEAHBIX IPHUBBIYEK
(KypeHus, ymoTpeOJieHHs aJKOToJisl, HapKOTHKOB, JOOBIX (hOpM 3aBUCUMOCTEN),
JIECTPYKTUBHOIO TOBEACHUS B OOIIecTBe M IU(POBON cpene, NOHUMaHHE UX B ela
U1 GU3NYECKOTO U IICUXUYECKOTO 3/10POBbSL.

JIP 5.4

JIeMOHCTpUPYIOIIUY  HaBBIKH pe(IEKCUU CBOEr0 COCTOSHUS  ((DU3HUECKOTO,
AMOIMOHAIIBHOTO, TICUXOJIOTHYECKOT0), TOHUMAaHUSI COCTOSTHUS IPYTHX JIIOJIEH.

JIP S.5.

JIeMOHCTpUPYIOIIM ¥ pa3BUBAIOIIMKA  CBOIO  (PU3UYECKYI0  IOJTOTOBKY,
HeoOXouMy0 i1 u30paHHOM NpoecCHOHATbHOU N1eATENbHOCTH, CHOCOOHOCTH
alanTHPOBATHCS K CTPECCOBBIM CHTYallUsM B OOLICHUH, B U3MEHSIOIUXCS YCIOBHIX
(mpodeccroHaNbHBIX, COLMAIBHBIX, UH()OPMAILIMOHHBIX, MPUPOAHBIX), IPPEKTUBHO
JICCTBOBAThH B UPE3BbIYaNHBIX CUTYyALUsX.

JIP 5.6.

Hcnons3yromuii cpeactsa GU3NUECKON KYIbTYpBI ISl COXPAHEHUS M YKPETUICHHS
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3I0pOBBsI B Mporecce NPOPEeCcCHOHATBHON JIEATENPHOCTH W MOJACPIKaHUS
HE00X0IMMOT0 YPOBHS (DU3MYECKON MOATOTOBICHHOCTH.

JIP 6.1.

[Tonumaromumii mpodeccuoHanbHble UACANbl W IEHHOCTH, YBAXKAOMIMUHA TPy,
pe3yabTaThl TPyAa, TPYIOBbIE JOCTHXKEHHS POCCHUICKOrO Hapojaa, TPYIOBbIE U
npodeccuoHanbHble TOCTHXKEHHUS CBOMX 3E€MJISIKOB, MX BKJIAJ B Pa3BUTUE CBOETO
MOCEJICHU S, Kpasi, CTPAHBI.

JIP 6.2.

YyacTByronmii B COUMAIBbHO 3HAYUMOH TPYIOBOM H  mIpodeccHoHaIbHOM
JeSTeIbHOCTH Pa3HOro BUAA B CeMbe, 00pa3oBaTeIbHON OpraHu3aluu, Ha 0azax
MIPOU3BOJICTBEHHON MPAKTHKH, B CBOEH MECTHOCTH.

JIP 6.3.

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

JIP 7.1.

JIeMOHCTPHPYIOLINI B MOBEACHUHN CHOPMUPOBAHHOCTD IKOJOTMUYECKON KYJIbTYphl Ha
OCHOBE IIOHMMAaHHUs BIIUSHUS COLMAIBbHO-3KOHOMMUYECKUX IPOLIECCOB HA IIPUPONY, B
TOM YHUCJIE€ Ha IJ100aJIbHOM YPOBHE, OTBETCTBEHHOCTb 3a JEMCTBHSI B HPHUPOIHOMN
cpene.

JIP 7.2.

Bripaxaromuid  1€SITENbHOE HENPUITUE JEWCTBUM, INPUHOCIIIMX BpEH IPUPOJE,
COJICUCTBYIOIIMI COXPAHEHUIO U 3aILUTE OKPYKAIOIIEH Cpebl.

JIP 7.3.

[Ipumensirormii  3HaHusT U3 00meoOpa3oBaTeNbHBIX H  MPO(ECCHOHATBHBIX
JUCIUIUIAH JUIS pa3yMHOTr0, OepekJIMBOr0 MPOU3BOJCTBA U MPHUPOJIONOIL30BaAHUS,
pecypcocOepexenuss B ObITy, B TpOoPECCHOHATBHONH cpene, OOIIeCTBEHHOM
MIPOCTPAHCTBE.

JIP 7.4.

Wmeromunii 1 pa3BUBAIOIININ OIBIT 3KOJOTMYSCKH HANPABICHHOMN, TPUPOJOO0XPAHHOM,
pecypcocOeperaronieid  IeATeIbHOCTH, B TOM 4HCIE B paMKaX BBIOPAaHHOMN
CIEIUAIBHOCTH, CIIOCOOCTBYIOIININ €ro MPHOOPETCHUIO JIFOJIbMHU.

JIPB 7.5.

OTBETCTBEHHO MNOJAXOJAIINNA K PAllMOHAIBHOMY MOTPEOJICHUIO 3HEPIHM, BOJABI U
JAPYTUX HNPUPOAHBIX PECYPCOB B KH3HU B PaMKax OOy4eHHUS U NPOoQecCHOHATBHOMN
JIeSITENIbHOCTH;

JIPB 7.6.

[ToHnMaromuii  OCHOBBI ~ DKOJIOTHUECKOW  KyJIbTYphl B  NpOQecCHOHATBHOMN
NeSITeIbHOCTH, O0OeCHeunBalolIeld OTBETCTBEHHOE OTHOLIEHHE K OKpyXarouieu
COLIMAJIBHO-TIPUPOIHOM, IPOU3BOJICTBEHHOU CPEME U 30POBBIO.

JIPB 7.7.

Oco3Haromuii BaXXHOCTh 3KOJOTUYECKOW YCTOMYMBOCTH M 3HEProd((EeKTUBHOCTH B
cepe TEXHMK U TEXHOJOTMU HA3eMHOTO TPAHCIOPTAa, NMPHUHLUIIOB YCTOHMYUBOTO
pa3BUTHA, AJIBTCPHATUBHBIMUA HUCTOYHHUKaAMH OHEPTIHUHU, 3(1)(1)€KTI/IBHI>IMI/I
TEXHOJIOTUSIMU U METOAMHU COKpaIlleHHs BHIOPOCOB BPEIHBIX BEILIECTB.

JIP 8.1.

JlesiTenbHO BBIpAXKAIONMIUK TMO3HABATENIbHBIE HWHTEPECHl B Pa3HBIX MPEIMETHBIX
o0jacTax ¢ y4€TOM CBOMX HHTEPECOB, CIOCOOHOCTEH, JOCTHKEHHM, BBHIOpPAHHOTO
HarpaBJieHUs MPOPECCUOHAIBHOTO 00pa30BaHus U TTOJITOTOBKH.

JIP 8.2.

OOnagaromuii  MpeACTaBIEHHEM O COBPEMEHHOW HAy4yHOW KapTUHE MHpa,
JTOCTHKXKCHUAX HaYKI/I N TEXHUKHU, aprMeHTHpOBaHHO BI)Ipa)KaIOI]_[I/Iﬁ IIOHUMAHUC
3HAYEHUS HAYKU U TEXHOJIOTHH JIsl pa3BUTHUS POCCUHCKOTO 00IIecTBa U 00eCIIeUCHHUS
€ro 0e30MacHOCTH.

JIP 8.3.

JIeMOHCTPUPYIOIIM ~ HaBBIKM ~ KPUTUYECKOTO  MBILIUICHHUS,  OIpEaesICHUs
JIOCTOBEPHOCTH Hay4YHOW WH(pOpMaluu, B TOM 4ucie B cdepe mnpodeccrnoHalbHOMN
JesITeTbHOCTH.

JIP 8.5.

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

JIP 8.6.

Pa3BuBaronuii  w = NPUMEHSAIONIMK  HAaBBIKM  HAOJIONEHWS, HAKOIUICHUS |
cUcTeMaru3aluu  (aKTOB, OCMBICTICHHS OINbITAa B E€CTECTBEHHOHAYYHOW W
TYMaHUTapHOW OOJACTSAX TO3HAHUS, HCCIECIOBATEIBCKOH W TpodecCHOHATBLHOM
JIESITEILHOCTH.




JIPB 8.9.

[TpostBisifomuii  co3HATETPHOE OTHOUICHWE K HENPEPHIBHOMY OOpa30BaHHIO Kak
YCIIOBUIO yCIIENTHON MPO(EeCCHOHABLHOM U 00IIECTBEHHON ACSITETLHOCTH.

MP 01

a) baszoBble toruyeckue aenHCTBUS:

CaMOCTOSITENTFHO (DOPMYIIMPOBATh M aKTyaJM3UPOBATh MPOOJIEMY, pPacCMaTpUBATh
€€ BCECTOPOHHE;

WCIOJIb30BATh NMPH OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3A,
CHUHTE3a, CpaBHEHMs, Kiaccupukamuu, o0oO0O0OIIEHUs), PacKpbIBaTh  CMBICI
OMOJIOTUYECKUX TOHSATUH (BBIICIATh HMX XapaKTepHbIC NPHU3HAKW, YCTAHABIIMBATH
CBSI3U C APYTUMU MOHATUSIMHU);

OTIPECIIATH IENH ACSITSILHOCTH, 33/1aBasi TapaMeTPhl U KPUTEPUH UX JTIOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIEIISIMU;

MCIOJIb30BATh OMOJIOTHYECKHIE TOHATHS JJ1s1 00bsCHEHUS (PaKTOB U SBICHUH KUBOK
MIPUPOJIBL;

CTPOUTH JIOTHUECKUE PACCYXIEHUs (MHIYKTUBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX,
(GbOopMyIIMPOBATh BEIBOJIBI M 3aKITIOUCHHS,

MPUMEHITh CXEMHO-MOJIETIbHBIE CPENCTBA MJis MPEACTABICHHUS CYIIECTBEHHBIX
CBSI3e M OTHOIIGHWH B W3y4aeMbIX OHOJOTHYECKUX OOBEKTaxX, a TakKe
MPOTUBOPEYUI PA3HOTO POJIa, BBISIBICHHBIX B PA3IUYHBIX HH(DOPMALIMOHHBIX
HMCTOYHUKAX;

paszpabarhiBaTh IJIaH pEIIEHUS MPOOIeMbl C Y4ETOM aHalM3a MMEIOIIUXCS
MaTepHUATbHBIX ¥ HEMaTEPHATLHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JIE€ATEIHHOCTH, OLEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIIECCTBHIA ACITEIHHOCTH;

KOOPJIUHUPOBATh U BBINOJHATH PadOTYy B YCIOBUSIX PEATBbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

MP 02

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BJaJIeTh HAaBbIKAMU Y4eOHO-HCCIIEZOBATENbCKOM W TMPOEKTHOW JAEATeNbHOCTH,
HaBbIKAMU  paspelleHus  OpodjieM,  CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB PELIEHUS NPAKTHUYECKHUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMUS,

WCIIOJIb30BATh Pa3IMUHbIE BUJIbI JEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €70
MHTEpIIpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CHUTYyallUsX, B TOM
qHcye IPU CO3/1aHUM YUE€OHBIX U COIMATIBHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIM THUIT MBIIUICHUS, BIIAJETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMM ITOHATUSMHU U METO/IAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JEATENbHOCTH
U )KM3HEHHBIX CUTYalMsIX;

BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3U U aKTyaJIM3UpPOBaTh 3aa4uy, BbIIBUTATh
TUNOTE3y €€ pElIeHus, HaxOQuThb AapryMeHThl [UId JOKa3aTelIbCTBa 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 OIBIT;

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

yMETh TNEPEHOCHTh 3HAHUS B I[I03HABATEIbHYI0O M MPAKTUYECKYIO0 0OO0JacTu
KU3HEEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEH, IPEAJIAraTh OpUTrMHAJIBHBIE ITOX0/Ibl U PELIEHHUS], CTABUTh
poOJIEMBI U 3a/1a4M, JOIYCKAIOIUE alIbTEPHATUBHBIE PEIICHHUS.




MP 03

B) pabota ¢ uHbopMaImei:

OPUEHTUPOBATLCS B PA3IUYHBIX MCTOYHUKAX HWHGPOpMaIUU (TEKCTe Y4eOHOTO
mocoOusi, HAay4YHO-TIOMYJISIPHOW  JIUTEpaType, OHMOJIOTMYECKHX  CIIOBapsAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETe), aHaIM3UpPOBATH
WHGOPMAIIHMIO PA3ITUYHBIX BUAOB U (POPM MpecTaBiIeHHsI, KPUTUICCKU OI[CHUBATH €&
JOCTOBEPHOCTH M HEPOTUBOPEYHBOCTD;

(bopMyITHpPOBATH 3aMPOCHl U TPUMEHSTh Pa3IMUHbIC METOBI TIPU MOUCKE U 0TOOpE
Onoorudeckoi nHGopMaIuu, HeOOXOIMMOM JIJIS BBITTOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHS  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIIOJIB30BaHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIBHYIO (POPMY MPEACTABICHUS OMOIOTUYECKOM
nHpopManuu (cXembl, rpaguKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPH paboTe ¢ OHOIIOTHYECKOi
uHpOpMaIMEH: TPUMEHITh XUMHUYECKHE, (PU3MUECKHE M MaTeMaTHYECKUE 3HAKU U
CUMBOJBI,  (QopMynbl, a0OpeBHAaTypy, HOMEHKIATypy,  HCIOJIb30BaTh U
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS WM 3aIUTHl MH(pOpMAaIuK, WHPOPMAIMOHHON
0€30MaCHOCTH JJMYHOCTH.

MP 04

OBiajeHne YHUBEPCAIHHBIMA KOMMYHHUKATHBHLIMHA NENCTBUIMU
a) obmieHue:

OCYIIECTBIISITh ~ KOMMYHHKAIlMM  BO  BCeX  cdepax  IKU3HHU, AKTUBHO
y4acTBOBaTh B JIMAJIIOTE WJIM JUCKYCCHH IO CYIIECTBY 00CY)KIaeMoi TeMbl (yMEHHE
3a/laBaTh ~ BONPOCHI, BBICKA3bIBaTh  CYKICHUS  OTHOCHUTEIHHO  BBITIOJHEHUS
mpeJiaracMoi 3aaau,

VYUTHIBATh UHTEPECHI H COTJIACOBAHHOCTH MO3UIIMI JAPYrUX YYaCTHUKOB JTHAJIOTA
WJIH TUCKYCCHUH);

pacrmo3HaBaTh HEBEepOANbHBIC CpEICTBAa  OOIICHHS, MMOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUTIOK BOSHUKHOBEHUSI KOH(QIUKTHBIX CUTYaIlul, YMETh
CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIQJIETh Pa3JIMYHBIMH crmoco0aMu OOLIEHUS W B3aUMOJAEWCTBUS, IOHHMATH
HaMEPEHUs JPYTUX JIIOJEH, MPOSBIATh YBKHTEIHLHOEC OTHOIICHHE K COOCCEIHUKY
U B KOpPPEKTHOH popme popMyIrpoBaTh CBOU BO3PAKECHHUS,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCITOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

MP 05

0) COBMECTHasl IeATEIbHOCTb:

MMOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHTHOW U MHIUBUyaTbHOU pabOThI
NPy PEHICHUH OHOJIOTUYECKOW MpoOJieMbl, OOOCHOBBIBATH HEOOXOJIUMOCTH
MIPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS IIPU PEIICHUN Y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JICUCTBUH C YIETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJ0ro 4jeHa KOJUIEKTHBA;

MIPUHUMATBH 1I€JT1 COBMECTHOMU JIEATETLHOCTH, OPTAaHN30BBIBATh I KOOPIUHUPOBATH
JEUCTBUS N0 €€ JOCTHXKEHMIO: COCTaBIIATh IUIAH ACHCTBUM, pacmpeneniarb poju ¢
y4ETOM MHEHHI YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

OILICHUBATh Ka4yeCTBO CBOETO BKJIAJa M KAXKIOTO yYaCTHHKAa KOMaHIBl B OOIIUN
pe3yiabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHHUBaTh WJAEM C TMO3MUIHMH HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETUUYECKOE MOBEJCHUE B PA3IUYHBIX CUTYaLUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUITMATHBHBIM.

MP 06

OBnazneHne yHUBEPCAIBHBIMU PErYISTUBHBIMU JEHCTBUAMMU:
a) CaMOOPTaHMU3aITUS:




UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIS BBISBICHMS MPOOJIEM M MX PELICHUS
B ) KU3HCHHBIX U yLIe6HI:IX CUTyaluidX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1EJIEBbIE U CMBICIOBbIC YCTAHOBKHU B
CBOHUX JICUCTBUSX U MOCTYNKAX 10 OTHOLICHUIO K dKUBOW IPUPOJIE, CBOEMY 310POBBIO
1 3/I0POBBIO OKPYKAOIINX;

CaMOCTOATCIIBHO OCYHICCTBJIATH IIO3HABATCIBHYIKO JICATCIBHOCTH, BBIABJIATH
mpo0yieMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 3a7aud B 00pa3oBaTeNIbHOI
ACATCIIbBHOCTH U ) KU3HCHHBIX CUTYALUAX

CaMOCTOSITENIFHO COCTaBJIATh IUIAH PEUICHHUS MPOOJIEMBbI ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMK{ y4eOHOI0 IPEAMETa Ha OCHOBE JINYHBIX IIPEAIIOYTEHU;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a peleHue;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CTIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKON SPYIUIUN B PA3HBIX
00JacTaX 3HAHWUN, MOCTOSHHO TMOBBIIIATH CBOM OOPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

MP 07

0) CaMOKOHTPOJIb:

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

BIIQJICTh HABBIKAMH IT03HABATEIHHOU peliekCHH KaK OCO3HAHUS COBEPIIACMBIX
JCUCTBUH M MBICJTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB M OCHOBAHHMIA, HCIIOJIb30BaTh
puéMbl peIIeKCHUH IJIs OIICHKH CUTYAIlHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MTPUHUMATD PEIICHHS 110 UX CHIXKCHUIO;
MIPUHUMATHh MOTUBBI M apTYMEHTBI IPYTUX TPU AHAIHM3E PE3YJILTATOB JACSITEIHHOCTH.

MP 08

B) IpUHATHE ceOs U APYTUX:

MIPUHUMATH CeOsI, TOHUMAasi CBOW HEJIOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI 1 @pTYMEHTHI IPYTUX MPHU aHAIHU3E PE3YyIbTATOB JIEATEIbHOCTH;
MPU3HABATH CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TMO3UIIUU IPYTOTO YEIOBEKa.

I1Po 01

c(OpMUPOBAHHOCTb 3HAHUI O MECTE U POJIU OMOJIOTMU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTHHbI
MHpa U Hay4YHOTO MHPOBO33PEHMSI, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM, (DYHKIIMOHAJIBHOW TPaMOTHOCTH 4YeJOBEKa s
pelIeHns KU3HEHHBIX 33/1a4;

I1P6 02

YMEHHUE PacKpbIBaTh COJAEp)KaHUE OHUOJOTHYECKUX TEPMHMHOB M TMOHSATHHA: >KU3Hb,
KJIETKa, OpraHu3M, Merabonu3M (OOMEH BElIeCTB M IPEBpAIlCHHE SHEPrun),
romeoctad  (caMmoperynsnusi), ypOBHeBas  OpraHu3alMs JKUBBIX  CHCTEM,
CaMOBOCITPOU3BeIeHNE (PENPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

BUJ, TMOMYJALUSA, T€HO(MOH/, HBOJIOLMS, IBUXKYIIME CUIIBl ((AaKTOPHI) 3BOJIOLUH,
MPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHI000pa30BaHME, HKOJOTHUECKUE (PaKTOPHI,
AKOCHCTEMA, MPOAYIIEHTbI, KOHCYMEHTBI, PEIYIIEHTHI, LIENN MUTAaHUs, SKOJIOTrHUecKast
nupamuia, buoreoreHos, bnochepa;

I1P6 03

yYMEHHE U3Jlaratb OMOJOTMYECKHE TEOPUH (KJIETOYHAs, XpOMOCOMHAas, MyTal[MOHHAs,
LEHTpaJIbHAsl JorMa MOJIeKyJsspHOW Ouonoruu), 3akoHbl (I.Mennens, T. Moprana,
H.M.BaBunoBa) u yueHus (0 UEHTpax MHOT0OOpa3usi U MPOUCXOKAECHUS KYIbTYPHBIX
pacrenuii H.M. Basunosa, somonuonHas teopus Y. JlapBuHa, CUHTETHYECKas
TEOpHs SBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3aponpliieBoro cxoacrtsa K.M.
bapa, yepenoBaHus IyaBHBIX HampasiieHud u nyrted ssomouuu A.H. Ceseprosa,
yaenusi o ouochepe B.M. Bepranckoro), onpenensarb rpaHUIbl WX NPUMEHHUMOCTH
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K )KMBBIM CHCTEMaM,

I1Po 04

YMCHHUC BJIaACTh MCTOJaMH HAY4YHOI'0 IIO3HAHUA B OHOJIOTHU: Ha6JIIO,HeHI/Ie u
OIMMCAHUC XHUBBIX CHCTEM, IIPOLECCOB M HBHGHI/II;'I, opranuzanvs W IIPOBCIACHUC
OHOJIOTUYECKOTO SKCIICPUMCHTA, BBIABUIXCHUC T'MIIOTC3bI, BBIABJICHUC 3aBHUCHMOCTU
MCXKAY HCCICAYEMBIMU BCJINYHMHaMU, 00BsACHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb3OBAHHBIX HAaYYHBIX HOHHTHP'I, TGOpI/Iﬁ U 3aKOHOB, YMCHHC [CJIaThb
BBIBOJIbI HA OCHOBAHHWH ITOJIYYCHHBIX 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, (POTOCHHTE3a,
TUTACTUYECKOTO M JHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS,  Pa3MHOXKCHHS,  HHIWBUIYaTbHOTO  pPa3BUTHS  OpTraHU3Ma
(oHTOTEHE3);

YMEHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKA CTPOCHHSI OMOJOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJISALNN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOLIEHO30B H
HKOCHCTEM,  OCOOCHHOCTHM  TIPOLIECCOB:  HACIIEACTBEHHOW  W3MEHUYMBOCTH,
€CTeCTBEHHOTO O0TOOpa, BH000pa30BaHUs, MPHUCIOCOOJICHHOCTH OpPraHU3MOB,
JCUCTBHS YKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA BEIIECTB U IMOTOKA
SHEPIMM B OSKOCHCTEMaX, AaHTPOIOTEHHBIX M3MCHEHUH B JKOCHUCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMHUYECKHX ITUKIIOB B Onocdepe;

I1P6 06

YMEHUE TPUMEHSATh [OJy4YeHHblEe 3HaHUA Ui OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJIICHUM, I NPHUHATHS INPAKTUYECKMX PELICHUH B IIOBCEAHEBHOMN
KHU3HM C Lelnblo obecneyeHuss O€30MacCHOCTH CBOETrO 3J0pPOBbSI M 3/10pOBbS
OKPYXKAIOLIMX JIIOAEH, COOMIOJEHUS HOPM I'PaMOTHOIO IOBEACHUS B OKPYKAIOLIEH
IPUPOJHOM cpele, IOHUMAaHME HEOOXOJMMOCTH MCIIOJIB30BAaHUS JIOCTHXKEHUI
COBPEMEHHOMN ouonoruu 51 OMOTEXHOJIOTUI JUTS pPalMOHAIIBHOTO
IIPUPOJONOIB30BAHUS;

I1P6 07

YMEHHE pelniarh 3JE€MEHTapHble I€HEeTHUYeCKHE 3a/adyl Ha MOHO- M JAUTHOpUIHOE
CKpEelLIMBaHUE, CIIETJICHHOE HAacJel0BaHHWE, COCTAaBJIATH CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHU JUIs MIPEeICKa3aHus HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE pellaTh 3JeMEeHTapHble OMOIOTHYeCKHEe 3a]JauH, COCTABIATh CXEMBbI IIepeHoca
BEIECTB U SHEPTUU B KOocHcTeMax (IIeNH MUTaHus);

I1P6 08

YMEHHE BBIMIOJHATH JTAOOpPATOpHBIE W MpaKTUYECKHe paboThI, COONIOAATh MpaBuia
pu paboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0OBAHUEM;

I1P6 09

YMEHHE KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATH HH(HOPMAIINIO OMOIOTHIECKOTO
coJiepKaHusl, BKJIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB
(cpeactBa MaccoBod HH(OpPMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepUaibl), STUYECKHE
aCMeKThl COBPEMEHHBIX HCCIEOBAaHUN B OWOJIOTHH, MEIUIUHE, OWOTEXHOJOTHH;
paccMaTtpuBaTh  NIOOANbHBIE  DKOJNOTUYECKHE  MPOOJIEMbI  COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

I1P6 10

YMEHHE CO37aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOILEHHs, 00001as
OMOJIOrMYECKYI0 HH(POPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmnapaTt OUOJOTHH.

IIK 1.3.

OO0ecneunBaTh 0€30IaCHOCTD JABHOKCHUSA IIOABHXHOI'O COCTaBa.
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Koa u HaumeHoBanue GopMupyeMbIX
KOMIIETEHIIH i

Pe3y.1'leaTI)I OCBOCHHUA NUCHHUILINHBI

JIuunoctubie (JIP) u
MeTtanpeamernbie (MP)

Ipeamernsbie (I1P)

OK 1. Beibupars cnocoObl pemieHus 3aaad

JIP 1.1, JIP 6.3, JIP 8.1, JIP 8.2,

ITP6 01- TIPG 10

npogeccuOHaTBLHON nesitenbHocTH | JIP 8.5, JIP 8.6, JIPB 8.9

MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM MP 01- MP 08

OK 2. HUcnoms3oBate  coBpemennbie | JIP 4.3, JIP 4.4, JIP 5.2, JIP 6.2, | ITP6 01- ITP6 10
CpeACTBa MOMCKa, aHanu3a u uatepnperaunu | JIP 6.3, JIP 8.1, JIP 8.5, JIP 8.6,

uHpopManuy, u uHpopmanmonusie | JIPB 8.9

TEXHOIOTMM g  BeIDOJHeHHMs  3amad | MP 01, MP 02, MP 03, MP 06,

po(ecCHOHALHON IEATEIIBHOCTH

MP 07

OK 4. DddexkTuBHO B3aMMOACHCTBOBATH U
paboTaTh B KOJUICKTUBE 1 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- TIPG 10

OK 7. CoelicTBOBATh COXPAHEHUIO
OKpY’KaloIlel Cpelbl, PecypcocOEpeKEeHHUIO,
MIPUMEHATh 3HaHHUS 00 M3MECHCHHMM KJIMMATa,
MPUHIUIIEI  OEpPEXIIMBOTO  MPOU3BOJICTBA,
3(PEeKTUBHO NEHCTBOBATh B YPE3BBIYAMHBIX
CUTYaIHIX

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, JIPs 7.6, JIPB
7.7,JIP 8.2, JIP 8.6, JIPB 8.9

MP 01 - MP 08

T1P6 02, TIP6 05,
T1P6 06, TIPG 09,
T1P6 10

OK 8. Hcnonb30BaTh cpeacTBa (pU3MUECKOM
KYJIbTYpbl JJISl COXPAaHEHUS M YKpEIJICHUs
300pOBbSl B IIpolecce Npo(phecCHOHANbHON
NeSITeNIbHOCTH u nojJepKaHus
HEOOXOJUMOTO YPOBHS ¢buznueckoit
MIO/IFOTOBJIEHHOCTH

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

I1P6 06

IIK 1.3. OGecrieunBarh 0€30MaCHOCTH
TIBUKEHUS TTOIBUKHOTO COCTABA.

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
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2. CTpykTypa U coaep:xaHue 001eo0pa3oBaTeJbHON JUCHUINIMHBI

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:xxyTouynast arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 2
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

HaumenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB u TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4
Tema 1. OcHoOBHOe co/iep:KaHue 2
Buosorusi kak | 1€opeTnveckoe ody4ueHune: 1 OK 02
HayKka buonorus kak Hayka. CBs3b } 6I/IOJ101:I/II/I c O§H.IGCTB6HHLIMI/I, TEXHUYECKUMH U JIPyTUMU OK 04
€CTeCTBEHHBIMH HayKamH, (uinocopueil, STUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B (GpopMHUpPOBaHUH
COBpPEMEHHOM Hay4HOIl KapTUHBI Mupa. CucTeMa OMOIOTUYECKUX HAYK.
MeToap! TO3HAHUS KUBOW MPUPOIBI (HAOIOIEHHE, YIKCIIEPUMEHT, OITUCAaHNE, H3MEPEHHE, KIacCu(pUKaIus,
MOJIEJIMPOBAHUE, CTATUCTHYECKass 00pabOTKa JaHHBIX ). OK 02
IIpakTyeckue padoTnl 1 OK 04
IIpakTnyeckas padora Ne 1. «l/cnonb30BaHHME pa3IUYHBIX METOJOB IPU H3YYEHUU OHOJOTMYECKUX
00BEKTOBY.
Tema 2. ’Kusbie | OCHOBHOE coep:KaHue 1
CHCTEMBI H X Teoperuueckoe od0yueHnue: 1
Kupble cuctembl (OMOcCHCTEMBI) Kak MNpeAMeT u3ydeHus Ouosnoruu. OTIMYME JKHUBBIX CHCTEM OT OK 02
OpraHu3anms HEOPraHUYECKOW MPUPOIBL. OK 04
CpoiicTBa OmocucreM M HX pa3HooOpa3ue. YpOBHU OpraHu3aluyd OHMOCHCTEM: MOJIEKYJISPHbIH,
KJICTOYHBIN, TKAaHEBBIA, OPraHU3MEHHBIH, TOMYISAIIMOHHO-BHIOBOM, YKOCUCTEMHBIN (OMOTE€OIIEHOTUYECKHI),
O6rochepHbIi.
Tema 3. OcCHOBHOE cojIepKaHue 8
- TeopeTnueckoe odyueHue: 6
XUMUYECKUN COCTaB KJIETKH. XHUMHUYECKUE DJIEMEHTBI: MAaKpO3JIEMEHTHI, MHUKpOd3JeMEHThl. Boma u
cocras u MUHEpalIbHbIEC BEIIECTBA.
cTpoeHne @OyHKIMH BOJIBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loanep:kanne ocMoTHyeckoro OanaHca. SE 82
— Benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. He3ameHuMble U 3aMEHUMbIe

AMUHOKHUCJIOTBl. AMUHOKHUCIIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€NKOBON MoJeKynbl (TepBHYHAS,
BTOpPHYHAs, TPETUYHAas M 4YEeTBEPTUYHAsl CTPYKTypa). XUMHUECKHEe CBOHCTBa OenkoB. buomormueckue

13




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. lurorumasma u  e€  OpraHoupsbl.
OnnomeMOpanHnbie opranouas! kietku: JIIC, annapar [N'onbmku, au3zocomsl. [lonyaBTOHOMHBIE OPraHOM/IbI
KJIETKA: MUTOXOHJpHM, IIacTuipl. IIpoucxoxneHne MHUTOXOHAPUN W IUIACTHA. Buael 1utactu,.
HemeMOpaHHble OpraHouibl KJIETKH: pUOOCOMBI, KJIETOYHBIH LIEHTP, LEHTPUOIHM, 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 dHepreTudyeckoro obMena. I'nmkomms. bpoxxenue u ero Buabl. KucnoponHoe
OKHCIICHHE, WIHM KieToyHoe jpixanue. OxuciurensHoe — ¢ochopunmupoBanue. DPPekTuBHOCTH
SHEpPreTH4ecKoro oOMeHa.

Peakumu martpuunoro cunre3a. ['enermueckas wuupopmamms u JHK. Peammszanus renermueckoit
uH(popmanuu B KieTKe. [ eHeTHYECKUid KOJI U €ro cBoicTBa. TpaHCKpumius — MaTpuuHblidi cuHTe3 PHK.
Tpancmsmuss — OuocuHTe3 Oenka. Otambel TpaHchsuu. KomupoBanue aMuHOKHCIOT. Ponmbs pubocom B
O6uocuHTe3e Oemnka.

Heknerounsile ¢opmbl  xu3Hu — Bupycel. HWceropus otkpeituss BupycoB (/.M. VBanoBckwmil).
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. IIpodunaktuka pacnpocTpaHEeHHs] BHUPYCHBIX
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. Perummkauusa — peaxuus mMarpuuHoro cunresa JIHK. Crtpoenme xpomocom. XpoMOCOMHBIN
Ha0op — KapuoTHIl. J{MIUIOMIHBIA M TalIOWIHbIA XpOMOCOMHBIE HaOOpbl. XpomaTuabl. Llutonornyeckue
OCHOBBI Pa3MHOKEHUS U NHIUBHUIYAJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenne xietkn — muto3. Craauu murosa. [Ipoueccel, MpoucXoAsIMe HAa pPa3HBIX 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, CIIOPOOOpa30BaHME, BETE€TAaTHMBHOE PpPa3MHOMKEHHE.
VcKycCcTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €0 3HAYEHHUE JJIsl CEIEKIHH.

OK 02
OK 04
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[TonoBoe pa3MHOKEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Cramuu wmeiios3a. [Iporeccel, npoucxonsdiue Ha cragusix Mmeiiosza. [loBeneHue xpomocoMm B
Mmeno3ze. Kpoccunrosep. bruonornueckuii cMbICa U 3HaYE€HUE MEH03a.

['ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KMBOTHBIX. [10JI0BBIE jKeIe3bl: CEMEHHHUKH H
anyHukd. OOpa3oBaHMe U pPa3BUTHE IIOJIOBBIX KJIETOK — TrameT (CHepMaTo30M], SHIeKIeTKa) —
cnepmaroreHe3 u ooreHe3. OCoOEHHOCTH CTPOCHHs SHULEKIETOK M CIepMaTo30ua0B. OII00TBOPEHHE.
[TapTenorenes.

WunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOpPHUOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: JApOOJICHHE, TacTPYJSILHs, OpPraHOreHe3.
[ToctamOpuoHanbHOE pa3BUTHE. THUIIBI TOCTAMOPHUOHAIIBHOTO PA3BUTHUS: MIPSIMOE, HENPSIMOE (JIMYMHOYHOE).
Bnusinue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH 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 OK 02
HOCTE 1 CTaHOBJICHUM TEHETHKH. BKiax pOCCHIICKMX M 3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETHKH. MeTOIbl OK 04
W3MEHYMBOCTHL | TCHETUKH  (TMOpUIOJIOTMYECKHM,  IIMTOr€HETHYECKHH,  MOJIEKYJIspHO-TeHeTHueckuil).  OCHOBHbIE OK 08
TeHEeTUYECKUE TOHATHA. | eHeThYecKkast CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKPEIIMBaHUH.
OpPraHu3MoB

3aKOHOMEPHOCTH HACJIEJOBAaHUS TPHU3HAKOB, YycTaHOBiIeHHble [. Mengenem. MoHoruOpuaHOE
CKpelllMBaHHue. 3aKOH eInHOoOoOpasusi TMOpHIOB IepBoro mnokojeHus. [IpaBuiao noMHUHHMpOBaHUS. 3aKOH
pacIleIuIeHHs IPU3HAKOB. [ unores3a unctotsl ramet. [loyHOE U HEMOJIHOE TOMUHUPOBAHHUE.

ZII/IFI/I6pI/IJIHOG CKpCUIMBAHUEC. 3aK0H HE3aBHUCHUMOTO HACJI€OOBaHHA TIPU3HAKOB. HHTOFGHGTI/I‘I@CKI/IG
OCHOBBI JJUTHOPHUIHOTO CKpEUIMBaHUs. AHAIU3UpYIOIlee CKpelrBanue. cnonp30BaHue aHATU3UPYIOIIEro
CKpEIIMBAaHUS [Tl ONIPEIENIEHNs TeHOTUIIa 0COOu.

CueruienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuenjeHHOMY HacielIOBaHHIO 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
rereporameTHble oprann3Mbl. HaciaenoBanue npu3HakoB, CHENIIEHHBIX C TIOJIOM.
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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. CBoHcTBa MOTU(DUKAIIMOHHOW N3MEHUYHUBOCTH.

HacnencrBeHHas, MiaM TE€HOTUIIMYECKas, M3MEHYMBOCTb. KomOMHATHBHas HM3MEHUYMBOCTb. Melo3 u
IOJIOBOM  mpoliecC — OCHOBa KOMOMHAaTHBHOM W3MEHYMBOCTH. MyTalMOHHAsT W3MEHYUBOCTb.
Knaccugukanus Mmytauuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NpUUUHBI MyTallMid. MyTareHHble
(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€HETUYECKUH, OHOXUMHUYECKUI, MoJeKyaspHO-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
IIPEIPacIIONOKEHHOCTBIO, XPOMOCOMHBIE 0oje3Hu. CoMaTHdecKkre U reHepaTuBHble MyTanuu. CTBOJIOBbBIE
kiaeTku. IlpuHnunel 310poBoro obpasza »KU3HHU, AMATHOCTHKH, NPOPHUIAKTUKU U JIEYEHUS TeHETUYECKHX
Oone3nedl.  MeaUKO-T€HETUUECKOE  KOHCYJIbTUPOBaHME. 3HAu€HUE  MEJUIMHCKOM  TE€HETUKH B
IPEJOTBPALICHUHN U JICYEHUHN FeHETHYECKUX 3a00JIeBaHUN YeJI0BeKa.

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 MHOTO00pa3usi KyJbTYPHBIX pacTeHHi. LIEHTpBI MpOMCXOXKICHUS JTOMAITHHX OK 02
OCHOBBI XKHUBOTHBIX. COpT, MOpo1a, ITaAMM. OK 04
CoBpeMeHHbIE METONbl CeJIeKIMH. MaccoBblii M WHAMBUAYAJIbHBI OTOOpPHI B CEIEKLUMU PAaCTEHUMN
OMOTEeXHOJI0THH

U JKUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKpellMBaHUEe — MHOpUIMHT. Yucras JTUHHSL.
CkpeuBanue 4YHMCThIX JuHUN. ['ereposuc, wnam rulpunHas cuia. HepojacTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanénHas ruOpuamsaimst U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M MOJy4YeHHe
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HOJIMIUIONIOB. JIOCTHKEHHS CEIEKIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

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

Kiterounsie KYJIbTYpBI. MUKpOKIJIOHAIBHOE Pa3sMHOXXEHHUE pacTeHui. KiionupoBanue
BBICOKONIPOJYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M 3TUYECKUE MPOOIIEMBI.
I'MO — reneTnyecky MOAU(UITMPOBAHHBIE OPTaHU3MBI.

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RPUKIAOHO20 MOOY)

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

HpaKaneCKne 3anaTusa. Kelcel Ha aHanu3 uudmpjmmuu O HAY4HbIX 00CMUIICCHUAX 6 00nacmu
ceHemuUuuyeCKux mexuonozm?, K1emo4Hou UHJICeHepuu, nuuiesblx ouomexnonozui. 3aHII/ITa Keiica.

IIpakTHyeckue 3aHATHS:

Pazeumue npomviuiieHHON OUOMEXHONO2UU U ee NPUMEHEHUE 6 MHCU3HU Yel06eKd, TIONCK U aHalIu3
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).

OK 01
OK 02
OK 04
K 2.1

IIpakTn4yeckune 3aHATHSA:

dmuueckue acnekmol pazeumus OUOMEXHOI02UIL U NPUMEHEHUE UX 6 JHCU3HU YeN06eKa, TIOUCK U aHAJIN3
MH(pOpMallUU U3 Pa3IMYHBIX MCTOYHMKOB (HAaydyHas M y4deOHO-Hay4Hasl JHUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb UuTepHet u npyrue). Keiicel Ha aHanu3 uHGOpMauM 00 3TUYECKUX aCIEeKTax pa3BUTHUS
O6uotexHonoru# (mo rpymmnam). 3awuma Ketica

IMpakTHyeckue 3aHATHSL:

Pazeumue __ 0uomexnono2uil ¢ _NPUMEHEHUEM __ MeXHUYecKux __ cucmem  (Ouounsicenepus,
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

OK 01
OK 02
OK 04

K 1.3

Tema 8.
IBOJIOLMOHHAA

ounoJorust

OcHoBHOe coaep:xaHue

Teopernyeckoe o0yueHue:

[TpennochbuIKu BOSHUKHOBEHHUS ABOJIIOLMOHHON TEOpUU. DBOJIIOIIMOHHAS TEOpUs U €€ MeCTO B OMOJIOTHH.
BnustHue 5BOMIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U IPYTUX HAYK.
CBugerensctBa sBoiouuu. lameoHTonorvuyeckue: IMOCIEAOBAaTENbHOCTh IOSABICHHUS BHJIOB B

OK 02
OK 04
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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 BO3HUMKHOBEHUS 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
MIOHSATUM, TEOPUN U 3aKOHOB. [IK 1.3
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 1.3.

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,
CEKyHJIOMeED, J1abopaTtopHas mocyna (MpoOHpPKH, TMOJACTABKH JUIS MPOOHMPOK, MUHIIETHI, MECOK,
CTYIIKM C TIECTHKaMH, NPEIMETHbIE W TIOKPOBHBIC CTEKJA, CTCKISIHHBIC IMAJI0YKH,
npenapoBaibHble WIJIbI, (HIBTpOBabHAs Oymara (canderku), CTaKaHbl,) THIECPTOHHYCCKHIA
pacTBOp xJyiopuja Hatpus, 3%-HbIl pacTBOp MEPOKCUIA BOAOPOAA, pacTBOpP Hoja B HOAUCTOM
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 peanu3anu nporpaMMbl OMOIHOTEUHBIA (OH 00pa30BATENBHON OpPraHU3aIUH
JIOJDKEH MMEET MeYaTHBIC W/WIIH 3JIEKTPOHHbBIE 00pa3oBaTelbHble 1 HHPOPMAITMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIC JUISI UCTIOIb30BaHUS B 00Pa30BATEIHLHOM IPOILIECCE.

2. Pexomennyemple TeyaTHbIE W3JaHUS IO pealu3aluu  00IIeo0pa3oBaTeIbHOMN
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)

denepanbHblil mopran «Poccuiickoe odopasosanuey (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)

IIK 1.3. O6GecrieuuBarh
0€e30IMaCHOCTb ABUKEHUS
MOJABUXKHOTO COCTABA.

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, I1K 1.3

IIpomexxyTouHas
aTTecTaIys

g epeHIMPOBAHHBIN
3a4eT

TectupoBanue

Ycnoenwvie o603nauenusn:
P —pazneun;

[1/0-¢ — npodeccrnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE
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