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Pabouas mporpamma yuebHoi mucruumasl OO/.11 Bbuonorusi paspabotana Ha OCHOBE
TpeboBanuii demepaabHOrO TOCYIApPCTBEHHOTO OOpa30BaTENILHOTO CTAaHJapTa CPEJHEro OOIIero
oOpa3oBaHUs, YTBEPKIEHHOTO TMpHKa3oM MuHUCTepCTBa 00pa3oBaHuMs ¥ Hayku Poccuiickoii
@enepanun ot 17 mas 2012r. Ne 413 (B neiictBytomelt penakuuu), eaepanpHoil 06pa3oBaTenbHOM
IPOTrpaMMbI CpeHero o0IIero oopa3oBaHus, YTBEPKICHHON MPUKa30M MUHUCTEPCTBA MPOCBEUICHHUS
Poccuiickoit ®enepaumu ot 18 mas 2023 1. Ne 371, ¢ yderom TpeOGoBaHMH (enepatbHOTO
rocy/lapCTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa CpelHEero mnpo¢eCCHOHaIbHOrO OOpa3oBaHMs IO
cnenuanbHocTy  18.02.13 TexHosiorus mNpou3BOJACTBA M3AEIAMM U3 MOJIUMEPHBIX KOMIIO3UTOB,
YTBEPKIACHHBIM ITpHKa3oM MunucrepcrBa npocseienus Poccuiickoit denepanuu ot 16 aBrycra 2024
r. Ne 582 (nmanee — ®I'OC, ®I'OC CIIO), npumMepHO# MporpaMMbl o011e00pa3oBaTeIbHON yueOHOM
mcuuIuiHel - «bronorusi», pekomeHmoBaHHON denepanbHBIM TOCYIAPCTBEHHBIM  OFOKETHBIM
00pa3oBaTeNbHBIM YUPEKJICHUEM JIOTIOJHUTEIFHOTO NpOoQecCHOHATBHOTO 00pa3oBaHusi «HCTUTYT
pazButus mnpodeccruonansHoro obpazoBanusy (OI'BOY HAIIO «UPIIO») B kauecTBe mpUMEPHOU
MIPOTPaMMEI C Y4ETOM PO (eCCHOHATHHON HAIIPABICHHOCTH MPOTPAMM CPETHETO MPO(ECCHOHATEHOTO
o0pa3zoBaHus, peaqu3yeMbIX Ha 0a3e OCHOBHOTO O0OIIEero 0O0pa3oBaHUs C TOJYyYEHHEM CpPEIHEro
o01rero oOpa3oBaHus

Opranusanus-pa3padoTumnk: Hctpunckunii dbunman TOCyIapCTBEHHOTO OFOKETHOTO
npodeCcCHOHANTBHOTO 00pa30BaTeNbHOTO yupexJaeHus MockoBckoir obmactun  «KpacHoropckwii
kosuiek» (Mctpunckuit pumman FBIIOY MO «KpacHOTropckuii  KoJiemk» ).

Pa3pa6orumk: Xaiikuna Jlronmmia AnekceeBHa, penoaBaresib XuMuu Mctpuackoro ¢unmnana
I'BIIOY MO «KpacHoropckuit KOJUIC/DK» TIepBOM  KBATM(PUKAIIMOHHOW  KAaTETOPHH,
KaH[I.TeXH.HayK
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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOTr'PAMMBbBI
OBIIIEOBPA3OBATEJIBLHOU JUCIHUILIUHBI «BUOJIOT US»

1.1. MecTo AucHUILINHBI B CTPYKTYpe o0pa3oBartenbHol nporpammsel CIIO:
OOmeoOpa3zoBarenbHass — aucnuivinHa — «buonorus» — sBiseTcst  00s3aTEIBHONM  YacCThIO

obmieoOpazoBarenpHOro mukia obpazoBarensHoi mporpamMMbl CIIO B cootBerctBum ¢ ®I'OC mo

cnenuanbHocTy 18.02.13 TexHonorus mpor3BoACTBA U3AEINUN U3 TOJUMEPHBIX KOMIIO3UTOB.

1.2. llenu u nJIaHUpPyeMbIe Pe3yJbTAThl OCBOCHHS AU CHHUILIMHBI:
1.2.1. Ilesu AUCHUNIMHBI

Coneprxanne mporpaMMel 001e00pa3oBaTebHON TUCIMILINHBI «bHoNoTHs) HampaBieHO
Ha JIOCTH)KEHUE PEe3yJIbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC COO c yuerom
npodeccuonanbHoM HarpaBieHHOCTH PI'OC CIIO. Lens u3yuenus nucuuiuinabl «buonorus» Ha
0a30BOM YpOBHE — OBJIaJileHHEe OOy4alolUIMMHUCS 3HAHUAMHU O CTPYKTYPHO-(PYHKIIMOHAIBHOMN
OpraHu3aIluy KUBBIX CHCTEM PA3HOTO PaHTa M MPUOOpPETeHNEe YMEHHUH UCTIONh30BATh 3TU 3HAHUS JUISI
I'PaMOTHBIX JACHCTBUI B OTHOIIEHNH OOBEKTOB )KUBOH MPUPOIBI U PELICHUS Pa3IMYHBIX KU3HEHHBIX
pooIIeM.

JlocTibkeHWe [enM  W3ydeHHWsl JUCHHUIUIMHBI  «buomorms» Ha  06a30BOM  ypoBHE
o0ecrieunBaeTCsl peIICHUEM CIIEIYIONIUX 3a7ay:

® OCBOGHHE OOYYAIOUIMMHCS CHUCTEMBl 3HAHUA O OWMOJIOTUYECKUX TEOPHSAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIOTe3aX, MPaBWIaX, CIY)KAIIUX OCHOBOW s (HopMUpOBaHHS
MpeCTaBICHAN 0 €CTECTBEHHO-HAYYHOU KapTHHE MUpa,
0 METO/IaX Hay4HOTO MO3HAHUS, CTPOCHUH, MHOI0OOpa3HH U 0COOCHHOCTAX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHHU3allli, BEIAAIOLUINXCS OTKPBITUSAX M COBPEMEHHBIX UCCIEI0BAaHUAX B OMOJIOTHH;

e (opMupoBaHHe y oOyuaromuxcs II03HABATEJIbHBIX, UHTEIJUIEKTyaJIbHbIX
U TBOPUECKMX CIOCOOHOCTEM B  Mpoliecce aHauu3a JaHHbBIX O HYTSIX  pa3BUTHSA
B OMOJIOTMM HAay4YHBIX B3IVIAJOB, UAEH M MOAXOJOB K M3YYEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aluy;

® CTaHOBJEHUE Y OOydaromuxcs oOmeld KylabTypbl, (QYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLCHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa XMBOM HpPUPOABI Ha
OCHOBAHMU 3HAHWH U ONBITA, IOJYYCHHBIX IIPU U3yYEHUU OUOJIOTUH;

e (opMupoBaHue y OOy4arOUXCSd YMEHUH WIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKUX
3HaHUM B MPAKTUYECKON JEATENbHOCTH 4YeNOBEeKa, pa3BUTHM COBPEMEHHbBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHI;

e BOCHUTaHHUE YOSKJEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM JKHUBOM

IPUPOJIbI, HEOOXOUMOCTH OEpEKHOTO OTHOILIEHHSI K Hel, COONIOJCHUST STHUECKUX HOPM
IIPU [IPOBEIEHUH OMOJOIMUYECKUX HCCIEIOBaHUMN;

® OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIsl TIOBBIIIEHUS YPOBHS HKOJOTHMUECKON
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

® [pUMEHEHHE MpPUOOPETEHHBIX 3HAHMUH W yMEHUH B MOBCETHEBHOM O KU3HHU
IUIL  OLIEHKUM TIOCNEJCTBUHA CBOEH JEATENIbHOCTH 10 OTHOUIEHHWIO K OKpyXKaromew cpeze,
COOCTBEHHOMY 3/10pOBBIO, 000CHOBAaHUE U COOJIIOJIEHHE Mep MPOPUIAKTHKH 3a00JIeBaHUH.

MIPOU3BO/ICTBEHHBIX CUTYaIIUSX.

1.2.2. Tlnanupyemble pe3y/bTaTbl OCBOeHHUsI 0011e00pa30BaTeJbHON JMCHUILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne JUCcUUIUIMHA UMeeT rpu popmupoBanuu U pazsutuu OK u I1K.



1.2.1. IliaHupyeMble pe3yJabTaThbl 0CBOEHHs 001e00pa3oBaTebHOM AUCHUILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI N ii

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[ucunmmnapnble

OK 01. Beibupath
CHOCOOBI PELIeHUS
3amad
npoecCHoHaTBHOM
JESTeIbHOCTH
MPUMEHUTEITEHO

K Pa3InIHBIM
KOHTEKCTaM

JImaHOCTHEBIE pE3YIbTAaThl  JOJIKHBI
YaCTH: TPyAOBOTO BOCIIMTAHUA:

OTpakaTh B

- TOTOBHOCTh K TpPyAy, OCO3HAHHWE IICHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
- TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTU

TEXHOJOTHYECKOW M COLUHMAIBHOW HAMpPaBIECHHOCTH,
CrOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO AEATEIbHOCTD;

- MHTEpEC K Pa3IMUHbIM cepaM mpodecCHOHATEHON
JIeSITEeTLHOCTH.

MertanpeaMeTHbIE Pe3yIbTaThl JOJHKHBI OTPAKATh:
Osmagenne YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEILHBIMH JCHCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSITEJILHO dbopMynupoBaTh u
aKTyalu3upoBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBAaTh CYIIECTBEHHBIM MPU3HAK WIH

OCHOBaHHUS JUIS CpaBHEHUS, KiIacCH(PHUKAIMK H
000011IeHN;
- OmpenensTh IEeMH JCSITeNbHOCTH, 337aBaTh

napaMeTpbl U KPUTCPUU UX JOCTUIKCHUS

- BBIABJIATD 3aKOHOMCEPHOCTHU U IMPOTHBOPCUHNA

B paCCMAaTpUBACMBIX SBJICHUAX,

- BHOCUTHb KOPPCKTHBBI B ACATCIILHOCTL, OLICHUBATH
COOTBCTCTBUC PCIYIILTATOB LCIISIM, OLICHUBATL PUCKU

I[TP6 1. ChopMupOBaHHOCTh 3HAHHMK O MECT€ U POJU OUOJIOTHUU
B CHCTEME HAYYHOTO 3HaHWs;, (YHKIIMOHAIHLHOW TPaAMOTHOCTH
YeJI0BEKa JUIsl pelIeHUs dKU3HEHHBIX MpoOIeM.

[1P6 2. CchopMupOBaHHOCTH yMEHHsS PACKPBIBATH COJICPIKAHUE
OCHOBOTIOJIATaAFOIIUX OMOJIOTHYECKUX TEPMUHOB ¥ ITOHSATHI: )KH3Hb,
KJIETKA, TKaHb, OPraH, OPTaHW3M, BHJ, TOIYJSAINS, SKOCHCTEMA,
o6uoreHo3, buochepa; merabosm3M (0OMEH BEIIECTB

U TIpeBpaIleHue YHEPTUN ), TOMEOCTa3 (CaMOperysius), OHOCHHTES
Oenka, CTPYKTypHasi OpraHM3alys KUBbIX CHCTEM, AUCKPETHOCTb,
CaMOPETYJISAIIHS, CaMOBOCIIPOU3BEICHUE (peripoayKIus),
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, 3HEPro3aBUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OpraHU3aLIUsL.

I[IP6 3. CdopmMupoBaHHOCTH YMEHHUS pPaCKphIBaTh COJCpPKAHUE

OCHOBOIIOJIATAIONIUX  OHMOJIOTMYECKMX  TEOPHUH H  THUIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTAllMOHHOW,  3BOJIIOLMOHHOM,
MIPOMCXO0KICHHS )KU3HU U YeJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATAIONTUE OHOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Mennens, T. Moprana, H.M. BasumoBa, 3. I'ekkens,
®. Mromepa, K. bapa), rpanuiibl uX NPUMEHUMOCTH K KHUBBIM
CHCTEMaM.

[TP6 5. IlpuoOpereHue ombiTa MPUMEHEHUS OCHOBHBIX METOOB
HAyYHOTO MO3HAHUs, UCTIOIb3yEeMbIX B OMOJIOTHUN: HAOTIOACHHUS

Y ONHMCAaHUs )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUMN; OPTraHU3alud U
NpOBEJCHUSI  OMOJIOTHYECKOTO  DKCIEPHUMEHTA,  BBIJABIDKEHUS
TUIIOTE3, BBIABICHUSA 3aBUCHUMOCTH MEXIYy  HUCCIENYyEMbIMU




MOCJICACTBUM JCATEIbHOCTH,

0) 0a30BBIC HCCIICAOBATCIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMHU y4eOHO-UCCIIEI0BATEIHCKON

u HpOGKTHOfI ACATCIIBHOCTH, HABBIKAMHU Pa3pCUICHUSA
pooem;

- BBIABJIATH IPUYUHHO-CJICACTBCHHBLIC CBA3U

" aKTYAJIM3UPOBATH 3ala4y, BbIIBUT'aTh THIIOTE3Y
(S peuicHuA, HaXO0IUTh APryMCHTEI
JI0Ka3aTelIbcTBAa CBOUX  YTBEP)KJICHHM,
rnapaMmeTpsl U KPUTEPUH PELLICHUS

- AQHAJIM3UPOBATH IOJYYCHHBIC B XOAC PCHICHUA
3aaa4u  pPE3yJbTaThbl, KPUTHUYCCKM OLCHUBATHL HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCIIOBHUAX;

pa3pabaThIBaTh TUIAH PEIICHUS] TPOOIEMBI C YIETOM
aHanu3a HUMEIOIIUXCS MaTepHaIbHBIX u
HEeMaTepHUaIbHbIX PECYPCOB;

- YMETh MIEPEHOCHUTH 3HAHUS B IO3HABATEIbHYIO

Y MPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;

JUIS
3aJ1aBaTh

- yMeTb HUHTErpUPOBATh 3HAaHUS U3 Pa3HbBIX
MpeIMETHBIX o0nacTei;
- BBIJIBUTaTh HOBBIE ujeu, npeiaraTh

OPUTrHHAJIBHBIC IMTOAXO0AblI U PEHICHUSA

BEJIMYMHAMU, 00OBsICHEHUS MOJTy4E€HHBIX pe3yNIbTaToOB
U (QOopMyIMpOBaHHS BBIBOJOB C HCIOJb30BAHUEM HAYYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CdopMHUpOBAHHOCTH YMEHHS BBIICIATH CYINICCTBECHHBIC
NpU3HAKH  BHUPYCOB,  KJIETOK  NPOKAapUOT ©  DYKapuoT;
OJHOKJIETOYHBIX W  MHOTOKJETOYHBIX  OPraHU3MOB, BHJIOB,
OMOTEOIICHO30B U JKOCHCTEM; OCOOCHHOCTH MpOIECCOB OOMEHa
BEIIECTB M TIPEBpAlleHHs DSHEPruM B KIETKe, (oTOCHHTE3a,
TUTACTHYECKOTO M DPHEPTETHYECKOTO 0OMEHa, XeMOCHHTE3a, MUTO3a,
Meii03a,  OIUIOJOTBOPEHUS,  Pa3BUTUS U Pa3MHOXKCHUS,
MHAMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHes3a), OOphObI 3a
CYLIECTBOBaHUE, €CTECTBEHHOTO O0TOOpa, BHMJI000pa30BaHMUS,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, BIHMSHUS
KOMIIOHEHTOB IKOCHUCTEM, AHTPOTIOTEHHBIX U3MEHEeHHI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIlieHue YJHEPTUr B Orocdepe.

[IP6 7. CdhopMuUPOBAaHHOCTH YMEHHUS NPHUMEHATH IOJTyYCHHBIC
3HaHUA A OOBSICHEHHs] OMOJOTMYECKHX IPOILIECCOB U SIBJICHHIA,
JUTS IPUHSATHUS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C LenbI0 o0ecnieueHrs 6e30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS
OKPYXKAIOIIUX JtOJIel, CcOoONIo/IeHUsT 30pOBOro olpasza >KHU3HH,
HOPM TPaMOTHOTO TOBEACHUS B OKpY)KaoIleld NMPUPOAHON cpeje;

ITIOHUMAaHHE HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ
COBpeMeHHOﬁ OMOJOTMH U OWOTEXHOJIOTHH I palluOHAJIBHOTO
IMpUPOAOIIOJIb30BAHUA.

[IP6 8. CdopmupoBaHHOCT, yMEHHUS pellaTh OHOJOTHYECKHe
3aJ1au, COCTABIISATh TCHOTUITMYECKHE CXEMbI CKPEIIMBAHUS

JUIE pa3HbIX THUIIOB HACJICIOBAHUS MPHU3HAKOB Yy OPraHU3MOB,
COCTaBJIITh CXEMBbl NEPEHOCa BELIECTB U SHEPTHUM B HKOCHUCTEMAX
(Lenu mMUTaHUs, MUIIEBBIE CETH).

I[TP6 9. CdopMHPOBAHHOCTh YMEHUN KPUTHYECKH OLIEHUBAThH
UHpOpMalLMI0  OUOJIOTHUECKOTO  COJECpPXKAaHUSA, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUSA W3 PA3NUYHBIX HCTOYHUKOB (CpeIcTBa
MaccoBoil  WHGOpPMAIUU, HAyYHO-TIOMYJSIPHBIE  MaTepHallbl);
WHTEPIPETHPOBATH TUYECKHE aCIIeKTBI COBpPEMEHHBIX




HCClIe0OBaHUl B OWOJIOTMH, MEIULMHE, OHOTEXHOJOTHH;
paccMarpuBath rII00aTbHBIC HKOJIOTUYECKUE pOoOIIeMBI
COBpPEMEHHOCTH, (OopMHpOBaTH TIO OTHOMICHUIO K  HHM

COOCTBEHHYIO MO3UIIUIO.

I[IP6 10. CdhopMHUPOBAaHHOCTH yMEHHUH CO3/IaBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OHMOJIOTHYECKOMN
UH(POPMALIUU 13 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BAThH
NOHITUMHBIN annapar OMOJIOTUN

OK 02. Hcnonb3oBarhb
COBPEMEHHBIE CpEeCTBA
MTOMCKA, aHaym3a
" WUHTEPIPETANN
uHpopmanuu

u  uHbOpPMAIMOHHBIE
TEXHOJIOTUHU IS
BBITIOJTHEHUS 3aj1a4
npodecCHoHaTbHOM
JeATebHOCTH

JImaHOCTHEBIE pE3YIbTAaThl  JOJIKHBI
YaCTH: HCHHOCTU HAYYHOT'O ITIO3HAHUA:

OTpakaTh B

-C()OpMUPOBAHHOCTh MHPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M  OOLIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,
CIOCOOCTBYIOLIETO  OCO3HAHMIO  CBOETO  MecTa

B MIOJIUKYJIBTYPHOM MUDE.
MertanpeaMeTHbIe Pe3ynbTaThl JODKHBI OTPAKATh:
Onanenue YHUBEPCATHHBIMU y4eOHBIMU
MO03HABATEIHHBIMH JCHCTBUSMH:

B) paboTa ¢ nHdopmarmen:

- BIAJETh HaBBIKAMH TIOJy4YeHHs HHGOpMAIUU
U3 HWCTOYHHUKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIHLHO
OCYIIIECTBIISITh TMOWCK, AaHajHu3, CHCTEMATHU3aIlUI0
Y MHTEpHpETAIHI0 HHPOpMaIK pa3IndHbIX BHJIOB H
(dbopM mpecTaBICHUS;

- OIICHHMBaTh  JIOCTOBEPHOCTH,
uHpOpMAIlMK, €€ COOTBETCTBUE
MOPaJIBHO-ITHYECKUM HOpMaM

JICTUTUMHOCTDb
IIpaBOBbBIM H

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJIU OHOJIOTHH

B CHCTEME€ HAy4yHOTO 3HaHMs; (YHKIIMOHAJIBbHOM TPaMOTHOCTH
YeJI0BEKa JUIsl pelIeHUs KU3HEHHBIX MPoOIeM.

[1P6 7. CdopMHUPOBAHHOCTH YMEHHUS MPUMEHSTH MOJyYEHHbIE
3HaHMS JUIg OOBSICHEHUS] OMOJOTMYECKHX MPOIECCOB M SBIICHUM,
JUTSL IPUHATHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C LIeTbI0 o0ecnieueHrs 6e30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS
OKPYXKAIOIINUX JIIOACH, COOMIOACHUsST 3J0pPOBOrO0 00pasza >KHU3HHU,
HOPM TPAaMOTHOTO TIOBEJEHHUSI B OKPYXKAIOUIEH MPUPOTHON Cpele;
NOHMMAaHUE  HEOOXOJMMOCTH  HCHOJb30BAaHUS  JOCTHXKEHUMN
COBPEMEHHOM OHOJOTMM W OUOTEXHOJOTUH MAJsl pallOHAIbHOIO
MPUPOIOTIOIH30BAHUS.

I[TP6 10. CdopMupOBaHHOCTh YMEHHW CO37aBaTh COOCTBEHHBIC
NUCbMEHHBbIE M YCTHBIE COOOIICHHS HAa OCHOBE OHMOJOTHYECKOU
uH(GOpPMAaLIMU U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapar OUoJIOruu

OK 04. DddextuBHO
B3aUMOJICHCTBOBATh U
paboTtath

B KOJUICKTHBE

Y KOMaH/JIe

JIM4HOCTHBIE pe3yibTaTbl JOJLKHBI OTpaXXaTb B
YaCTHU: NEHHOCTU HAYYHOT'O IIO3HAHUA: OCO3HAHHC
IOCHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH
OCYIICCTBJIATL MPOCKTHYIO H HCCICAOBATCIBCKYIO
ACATCIIbBHOCTD HHAUBUAYAJIIBHO U B I'PYIIIIC.
MeTaHpe[{MCTHLIe PE3YIbTATHI JOJUKHBI OTPAXaTh:
OBJ'Ia,I[eHI/Ie YHUBCPCAJIIbHBIMH KOMMYHUKATHBHBIMU

[TP6 5. IlpuoOpereHue ombITa MPUMEHEHHs OCHOBHBIX METOJIOB
HAy4YHOTO IO3HAHMS, MCIOJIb3YEMbIX B OMOJIOTMU: HAOMIOJCHUS U
ONMCAaHUS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUM; OpraHu3alud U
IOpOBEIEHUST  OMOJIOTHUYECKOTO  HKCIEPUMEHTA,  BBIJBMKEHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXIY  HCCIEAYEMBIMU
BEJIMYMHAMH, 00BSICHEHHS MOJYYEHHBIX PE3yIbTaTOB

U (QOpMyIMpOBaHMS BBHIBOJOB C MHCIOJb30BAHUEM HAYYHBIX




JICUCTBUSIMU

0) coBMeCTHas ACATCIBHOCTD:

- T[OHUMAaTb W WCHOJI30BaTh IPEUMYILECTBA
KOMaH/JHOW ¥ UHJIMBUTyalbHOU paboThI;

- TPUHUMATHh I1I€JTM COBMECTHOW JESTEIIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JICHCTBHS

0 ¢¢ JOCTH)KCHUIO: COCTaBIITh IJIAH JCHCTBHIA,
pacnpenensaTb pojau ¢ Y4€TOM MHEHHM YYaCTHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI

IIOHATUH, TEOPUN U 3aKOHOB

OK 07. CopeiicTBOBaTh

COXPaHEHUIO
OKpY)Karolen  Ccpeapl,
pecypcocOepekeHHIo,
MIPUMCHSITh 3HAHUS
00 W3MEHEHUHU
KIIUMaTa,  MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATE

B Ype3BbIYANHBIX
CUTYaIUSIX

JIn4HOCTHBIE pEe3yabTaThl JOJDKHBI OTpaXkaTb B
YacTH: 9KOJIOTMYECKOTO BOCIIUTaHHUS: -
c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKON  KYJIBTYpHI,

MOHUMAHWE BIHUSHHAS CONMAILHO-3KOHOMHYECKUX
MIPOLIECCOB HAa COCTOSTHUE MTPUPOTHON

U CONMAIIBHOM Cpepl, OCO3HAHHE TJI0OATBHOTO
XapaKkTepa SKOJOTHUECKHUX MPooIIeM;

- IUIAHUPOBAHME M OCYHIECTBJICHUE [EHCTBUU B
OKpY)Kalolllel Ccpele Ha OCHOBE 3HAHUA Ienei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBRA;

- AKTUBHOE HEMPUATHE JECUCTBUN, TPUHOCAIIUX BPE
OKpYy»Kalolllen cpene;

- YMEHHE TPOTHO3UPOBATh  HEOJArONPUSTHHIC
SKOJIOTHYECKUE TMOCIEACTBUS  MPEANPUHUMAECMbIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacHIMpeHHE OMbITA ACATECIBHOCTH DKOJIOTHYECKOM
HaMnpaBJIEHHOCTH.

MeranpeaMeTHbI€ pe3yiabTaThl TOKHBI OTPAXKaTh:
OBnajgeHue yHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

0) coBMeCTHas ACSATEIBHOCTD:

- TOHMMAaThb W MCHOJIb30BaTh IPEUMYILECTBA
KOMaHJHOW U WHIUBUIyaTbHOU pabOTHI;

- TMPUHUMATh LEIM COBMECTHOM JESITENbHOCTH,
OpraHM30BBIBATH W  KOOPAMHUPOBATH  ACHCTBUS
0 €€ JOCTH)KEHUIO: COCTaBIIATh IIAH JEHCTBUM,

[TP6 5. TlpuoOpereHue omnpITa MPUMEHEHUS OCHOBHBIX METOJOB
HAYYHOTO TIO3HAHUSI, UCTIOJIb3YeMBIX B OMOJIOTHH: HAOIFOICHHS

Y OTIMCAHMSI KUBBIX CHCTEM, IIPOIIECCOB W SIBIICHHIA; OpTraHU3aluu 1
NPOBEICHUST  OMOJIOTUYECKOTO  OKCIIEPUMEHTa,  BBIIBMKCHUS
TUNOTE3, BBIABICHHUS 3aBHCUMOCTH MEXIY  HCCIEIyeMBIMU
BEIIMYMHAMH, OOBSICHEHHSI TTOTYICHHBIX PE3YJIbTaTOB

U (GOpMyIUpPOBAaHUS BBIBOJIOB C HCIOJb30BAHMEM HAy4YHBIX
MOHATHUH, TEOPUI U 3aKOHOB.

[IP6 6. CdopmMupoBaHHOCTh yMEHHS BBIJICIATH CYIICCTBEHHBIE
OpU3HAKW  BHPYCOB,  KIETOK  MPOKAPUOT U  DYKAPHOT;
OJIHOKJICTOYHBIX M  MHOTOKJIETOYHBIX  OpPraHM3MOB, BHJIOB,
OMOreo1IeHO30B M JKOCUCTEM; OCOOEHHOCTH MPOIECCOB OOMEHa
BEUIECTB M MPEBpAIICHUsS] HHEPrUM B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO U SHEPreTHUYecKoro oOMeHa, XeMOCUHTE3a, MUTO3a,
Meio3a,  OIUIOJAOTBOPEHHUS,  Pa3BUTUS U Pa3MHOXKCHUS,
WHAUBUAYAILHOTO Pa3BUTHS Opranu3Ma (OHTOTeHe3a), 60pbObI

3a CYIIECTBOBaHUE, E€CTECTBEHHOTO OTOOpa, BHA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K cpeAe OOWTaHusl, BIIMSHHSI
KOMITOHEHTOB JKOCHCTEM, aAHTPOTIOT€HHBIX M3MEHEHUN
B DKOCHCTEMAX CBOEH MECTHOCTH,

KPYrOBOpPOTA BEIIECTB U MpEBpallleHue SHepruu B Ouocdepe.

ITP6 7. CdopMUpPOBaHHOCTh yMEHHSI NPUMEHATH IOJyYEHHBIE
3HaHUS JUIg OOBSICHEHHs] OHMOJIOTUYECKUX MPOIIECCOB U SBICHMH,
JUIS TIPUHSATHS TPAKTUYECKUX PEIIeHUH B TMOBCETHEBHOM KU3HU
C Lenblo obecrieyeHnss 6€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI
OKpPYXKAIOIIMX JII0/IeH, COOJIoeHUs] 3A0pOBOr0 0o0pa3a JKW3HW,




pacnpeiensiaTb pojid ¢ Y4eTOM MHEHUHA YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI

HOPM T'PAaMOTHOT'O TNOBEJEHHUS B OKPYKAIOUIEH MPUPOJHOM CpEIE;
NOHMMaHHE  HEOOXOJUMOCTH  HMCHOJB30BAHUS  JOCTHIKCHUH
COBPEMEHHOM OMOJOrMM W OUOTEXHOJIOTUH JJs pallOHAIbHOIO
IPUPOJIONOJIB30BAHUS

1K 3.3 Odopmitsats
IJTAaHOBYIO |
OTUYETHYIO
JIOKYMEHTAIIUIO TIO
MIPOU3BOJICTBY
HU3JICTIUN U3
KOMITO3UITMOHHBIX
MaTepuaIoB

- OCYHISCTBJIATH IOUCK, AaHAIW3 H  OICHKY
nHpopManuK, HEOOXOIUMOUW MJIsi TIOCTAaHOBKH U
penreHus nmpodecCHOHAIBHBIX 3a1a4;

- YMCTb KPUTHUYCCKU OLCHUBATH I/IH(i)OpMaHI/IIO
OMOJIOTUYIECKOTO COZEp)KaHUsl,  BKIIOYAOUIYIO
NICCBAOHAYYHBIC 3HAHUA W3 Pa3JIMYHBIX MCTOYHHUKOB
(cpenmctBa  maccoBodl  uMH(OpMaNUM,  HAY4YHO-
MONYJISIpHbIE MaTepuanbl) U NPMEHSTh €€ JUIs
penreHus mpodecCHOHATBHBIX 3a/1a9;

- c(hopMHUPOBAHHOCTH OMOJOTUYECKOU u
SKOJIOTUYECKOU KYJIbTYpPbl, ITOHHMMAaHHUEC BJIIMAHUA
COLIMAJIbHO-3KOHOMHYECKUX IPOLIECCOB Ha
COCTOSIHME TIPUPOJHOM U  COLMAIBHON  CpEIb,
OCO3HaHWE TJIO0ATBHOTO  XapakTrepa OHOJIOrO-
9KOJIOTUYECKHUX TTPOOIIEM;

- IUJJaHUpPOBaThb U OCYLIECTBISATH JCHCTBUS B

OKpY)Kalollleld cpele Ha OCHOBE 3HAHUA IeNei
YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBRA;
- AaKTUBHOE€ HEMPUATHE NCUCTBUM, MPUHOCIIINX BPE
OKpYXarollen cpese;
- yMeThb  OpPOTHO3UPOBaTh  HEOJIArompUATHBIC
9KOJIOTHYECKHE TMOCIEACTBUS  MPEANPUHHUMAECMbIX
JICUCTBUH, PENOTBPALIATh UX;
- paclMUpATh ONBIT ACATEIBHOCTH 3KOJOTMYECKOU
HAIPABJIEHHOCTH;
- OBIIA/IEBaTh HaBBIKAMU y4EOHO
HCCIIEI0BATENBCKOM, IPOEKTHON U COLUAIILHOU

ACATCIbHOCTH

- IpuOOpEeTEHNE ONBITa TPUMEHEHHUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHMS, UCIIOJIB3YEMBIX B OMOJIOTUH (HAOJIOACHUS U OTHCAHUS
MIPOLIECCOB U SIBJICHUI; OpraHU3allui U TIPOBEICHUS SKCIIEPUMEHTA,
BBIJIBIDKEHUST ~ THIIOTE3,  BBISBICHUS  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEIUYNHAMHU, 00BICHEHUS MOJTyY€HHBIX
pe3ynbTaToB ¥ (OPMYJIMPOBAHUS BBIBOJIOB C HCIOJIb30BAaHUEM
HAayYHBIX TIOHSTHH, TEOPUM M 3aKOHOB) B MpodeccCHOHATBLHOU
JIESITETLHOCTH, B TOM YHuCie B cepe CTPOUTEIHCTBA,

- copMHUPOBAaHHOCTH  YMEHHUS  PACKpPhIBaTh  COJEP)KAHHE
OCHOBOTIOJIATAIONTUX OMOJIOTUIECKUX TEOPHI U TUIIOTES;

- copMUPOBAaHHOCTh YMEHHSI PACKPHIBATH OCHOBOIIOJIATAIOIINE
3aKOHBI U 3aKOHOMEPHOCTH, TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM
Y HE)KUBEIM CHCTEMaM;

- HWHTEPIPETHUPOBATh  OTHYECKUE  ACMEKThl  COBPEMEHHBIX
HCCJICIOBAaHUN B DKOHOMHKE, CTPOUTEIBCTBE, OHOJIOTHH,
MEIUIIMHE, ONOTECXHOJIOTHH;

- paccMartpuBaTh  TJOOATBHBIE  DKOJOTHYECKHE  MPOOIEMBI

COBPEMCHHOCTH, B TOM 4YHCJIE B CTpOHTeJII)HOI;'I oTpaciiu,
(bOpMHpOBaTB 110 OTHOIICHHUIO K HUM CO6CTBCHHYI-O IIO3UIIHUIO




B pesynbrate u3ydeHust AUCHUILIMHBL Y 00y4Jaronierocsi 0yayT GOpMHpPOBATHCS CISAYIOIINE JIMYHOCTHBIE PE3YJIbTAThI:

Ne HanpasJienue
JInuHOCTHBIE pe3yJIbTaThl

n/n AeATeJIbHOCTH

1 I'paxxjanckoe BocUTaHue | - COpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIIMN 00YJAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJIEHA POCCHIICKOTO
oO11ecTBa;
- 0CO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEN, yBaXKEHUE 3aKOHA U MPABOIOPSIIKA;
- TOTOBHOCTb K COBMECTHOM TBOPUYECKOH IE€ATEIHHOCTH MPHU CO3/1aHUN yIEOHBIX TPOEKTOB, PEIIEHUU YU€OHBIX U
MM03HABATENbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTHUECKUX IKCIIEPUMEHTOB;
- CIOCOOHOCTH ONPEENIATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K SIBIIEHUSIM COBPEMEHHOU KU3HU U OOBACHATH
e€;
- YMEHHE YUUTHIBATh B CBOMX JAEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJECUCTBHUSI JIOEH ¢ pa3HbIMU
yOeXAeHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIIMAJIbHBIM MOJIOKEHUEM;
- TOTOBHOCTb K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBINMOIHEHUS YUEOHBIX, TO3HABATEIbHBIX U
HCCIIEI0BATENIbCKUX 3a/]ay, YBAXKUTEIbHOE OTHOIIEHNE K MHEHHIO OIIIIOHEHTOB MPHU 00CYXJICHUH CIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJEPKaHMS;
- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOH EATENBHOCTH;

2 ITatproTudeckoe - c(hopMUPOBAHHOCTb POCCUICKON IPa’kIAHCKOM HAEHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay,

BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH Nepes, PoquHON, ropiocTy 3a cBOM Kpaii, cBOX0 PonnHy, CBOM S3BIK U KYJIBTYPY,

IIPOLIIOE U HACTOAIEEe MHOIOHALMOHAILHOTO Hapoaa Poccnu;
- LICHHOCTHOE OTHOILEHUE K IPUPOJHOMY HACJICAUIO U IaMATHUKAM IPUPOJbI, JOCTH>XKEHUAM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;
- CIIOCOOHOCTB OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHUHU, TOHUMAaHUE 3HAUYCHUS
OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPO/IbI, B KH3HU YEJIOBEKa U COBPEMEHHOI'O OOLIECTBA;
- uaeiHas yoex 1EHHOCTh, TOTOBHOCTD K CIIyeHHI0 OTeuecTByY U €ro 3aliuTe, OTBETCTBEHHOCTb 3a €r0o CyAbOY;

3 JlyXOBHO-HPaBCTBEHHOE - OCO3HAHUE JIyXOBHBIX [IEHHOCTEN POCCUICKOTO HApOa;

BOCIIMTAHHUC

- C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, STUYCCKOT'O MMOBEACHUS,

- CIIOCOOHOCTh OLCHUBATH CUTYyAallUIO U IIPUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-
HPAaBCTBCHHBIC HOPMbBI 1 ICHHOCTU

- OCO3HAHUC JIMYHOT'O BKJIaZla B IIOCTPOCHUC YCTOﬁQHBOFO 6y,Z[YH_ICFO;

- OTBETCTBCHHOC OTHOIICHHUEC K CBOUM POAUTCIIAM, CO3JaHUI0O CEMBbU HAa OCHOBC OCO3HAHHOTO IMPUHATHA LIECHHOCTEH
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CEMEHHOM )KU3HU B COOTBETCTBUHU C TpaAULIMAMU Hapo10B Poccuu;

DCTETHUECKOE
BOCIIUTAHHUC

- OCTCTUYCCKOC OTHOIICHUC K MUPY, BKJIIO4Yas 3CTCTUKY 6LITa, HAayY4YHOT'O U TCXHUYCCKOI'0 TBOPYCCTBA, CIIOPTaA,
Tpy/a, OOIECTBEHHBIX OTHOIICHUH;

- IIOHUMAaHUEC ODOMOIIUOHAJIBHOT'O BO3I[€I>1CTBH$I JKUBOH Iprupoabl 1 ee OCHHOCTH,

- TOTOBHOCTDb K CaAaMOBBIPAKCHHIO B Pa3HbIX BHJAaX UCKYCCTBA, CTPEMIICHUC ITIPOABJIATH KA4Y€CTBa TBOpHGCKOﬁ
JIMYHOCTH;

duznueckoe BOCOUTAHNE

- TOHUMAaHUE U peaau3alus 3J0poBOTO U Oe30TacHOro o0pa3a KU3HM (3JJ0pPOBOE MUTAHKE, COOIIOICHIE
TUTHEHUYICCKUX TIPABIII U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHATHI B OT/BIXA, peryisipHas (hu3mdecKas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

- TOHUMaHUEe IIEHHOCTH MPABUJ MHIUBUTYaJIbHOTO U KOJIJIEKTUBHOTO 0€30MTacHOTO MOBEICHUS B CUTYAIIUSX,
YTPOXKAIONINX 37I0POBBIO U KU3HU JIIOICH;

- 0CO3HAHUE MMOCIICJICTBUH M HEMTPUATHE BPETHBIX MPUBBIUCK (YITOTPEOIICHUS aTKOTOJISI, HAPKOTUKOB, KYpEHU);

TpynoBoe BOCIIUTaHUE

- TOTOBHOCTb K TPYy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYI0Jt00ue;

- TOTOBHOCTH K aKTUBHOW JESATENIbHOCTH TEXHOJOTMUECKON U COIMAIbHOM HAMpaBIEeHHOCTH, CIIOCOOHOCTh
WHULMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHAThH TaKyIO 1ESTEIbHOCTE;

- UHTEpEC K pa3uyHbIM cepaM npodhecCuoHalbHOM e TebHOCTH, YMEHHUE COBEPILAaTh OCO3HAHHBINA BHIOOD
Oynyuieit mpodeccuu U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

- TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO Ha MPOTSXKEHUH BCEH KU3HU;

OKOJIOTHYECKOE
BOCIIUTaHUE

- 9KOJIOTHYECKH 11eJ1ec000pa3HOe OTHOLICHUE K IIPUPOJE KaK HCTOYHUKY JKU3HU Ha 3emile, OCHOBE €€
CYIIIECTBOBAHMSI;

- MIOBBILIEHNE YPOBHS 3KOJIOTMUYECKON KYIbTYpbI: IPUOOPETEHHE OMbITA [TAHUPOBAHMSI IOCTYIIKOB U OLICHKH UX
BO3MOYKHBIX [IOCTIEJICTBUH Ul OKpY>KalOIIen Cpebl;

- OCO3HaHUe IJ100aTbHOrO XapakTepa 3KOJOTMUECKUX IpoobIeM U MyTel ux peleHus;

- CIIOCOOHOCTB UCIOJIb30BaTh MPHOOpETacMble IPU U3YYEHUH OMOJIOTUY 3HAHUS U YMEHMS TP PEeILICHUH Mpooiem,
CBSI3aHHBIX C PALMOHAIBHBIM NPUPOJIOTIONB30BAaHUEM (COOIIOIEHUE TTPABHII TIOBECHUS B IPUPOJE,
HalpaBJIEHHBIX Ha COXpaHEHHE PaBHOBECHS B HIKOCUCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, OHOChepHl);

- AKTUBHOE€ HENPUITHE JEUCTBU, IPUHOCAIINX BPEJ OKPYKAOLIEH IPUPOAHON Cpefie, yMEHHE IPOTHO3UPOBATh
HeOIaronpusATHBIE SKOJIOTHYECKUE TIOCIEACTBHS MIPEANPUHIMAEMBIX ICHCTBHUI U MpeA0TBpAIATh UX;

- HAJIMYKME Pa3BUTOrO 3KOJOTMYECKOTO MBILIIEHMS, IKOJIOTUYECKOMN KYIbTYPHI,
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- OIIbITa ACATCIIbHOCTH 3KOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHH PYKOBOJICTBOBATLCA UMU B HO3HaBaTCHBHOﬁ,
KOMMYHHKaTHBHOﬁ u COLIHaJIBHOfI IMPAKTHUKE, TOTOBHOCTHU K YUaCTHIO B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH
9KOJIOTHYCCKOM HAIIpaBJICHHOCTH,

LlerHocTH Hay4HOTO
MMO3HAHUS

- cpOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OLIECTBEHHON IIPAKTUKU, OCHOBAHHOT'O HA JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPILIEHCTBOBAHME SI3bIKOBOM M UUTATEIIbCKOUW KYIBTYphI KaK CPEJCTBA B3aWUMOJICHCTBUSI MEXK Ty JIFOJIbMH 1
TIO3HAHUS MUDA;

- TOHUMaHue creupUKN OMOJIOTHUU KaK HayKH, OCO3HaHKE €€ poJid B (POPMHUPOBAHUU PAIMOHAIBHOTO HAYYHOTO
MBITIUICHHSI, CO3/IaHUH 1IEJTOCTHOTO MPEJICTABIICHUsI 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIBI, YEIOBEKA U
001ecTBa, B MO3HAHUH TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPoOIeM

COXpaHEHUs MMPUPOTHOTO PABHOBECHS;

- YO IEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJII COBPEMEHHOM ITUBUITU3AIINH:

- obecrieueHnst HOBOTO YPOBHS Pa3BUTHSI METUIIMHBI, CO3aHUS MTEPCTIEKTUBHBIX OMOTEXHOJIOTHUM, CTIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, IOMCKA MyTel BBIXOAA U3 II00ATbHBIX IKOJIOTUYECKUX
npo0seM 1 obecrieueHus rnepexoia K ycToH4MBOMY Pa3BUTHIO, PAallMOHAILHOMY MCIIOIb30BAHUIO IPUPOIHBIX
pecypcoB 1 (pOpMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

- 3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTUYECKUX 3HAHUI B LIEJISX MOBBIIIECHUS OOIIEH KyIbTYpbl, €CTECTBEHHO-
HAy4YHOM rPaMOTHOCTHU KaK COCTaBHOU 4acTH (DyHKIIMOHAILHOM rpaMOTHOCTH oOy4atouxcs, GopMupyeMoi mpu
U3y4eHUU OMOJIOTHH;

- IOHUMAaHUE CYIIIHOCTH METO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTh UCIOJIb30BATh
MoJIydyaeMble 3HAHUS [Tl aHATIN3a U OOBSICHEHUS SIBIICHUH OKPYXKAIOLIEr0 MUPA U MIPOUCXOSIINX B HEM U3MEHEHHUIA,
yMEHHE JieJlaTh 000CHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HaY4HBIX (DAaKTOB U

UMEIOIINXCS JAHHBIX C IENbIO MOTY4YeHHUs JOCTOBEPHBIX BHIBOJIOB;

- CMIOCOOHOCTh CaMOCTOSTEIBHO MUCTOIb30BATh OUOJIOTUUECKUE 3HAHUS JJISl PEIIeHUs IPOoOIieM B pealbHbIX
YKU3HEHHBIX CUTYalHIX;

- OCO3HAHME [ICHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U UCCIEA0BATENbCKYIO
JeATENbHOCTh UHANBUYAIbHO U B TPYIIIIE;

- TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHHUI0, K aKTUBHOMY MOJTY4EHHUIO
HOBBIX 3HAHUH MO0 OMOJIOTUH B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSIMH.
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PazButue
SMOIMOHAIBHOTO
UHTEIJUIEKTA

- pa3BUTHE CaMOCO3HaHUs (BKIFOYas CIIOCOOHOCTh OCO3HABATh HA MIPUMEPaX UCTOPUICCKUX CUTYAIIUN POJIb SMOIIHIA
B OTHOLLIEHUSX MEX/Y JFOIbMU, IOHUMATh CBOE 3MOLIMOHAIIBHOE COCTOSIHUE, COOTHOCS €r0 C SMOLIMSMU JIFOACH B
M3BECTHBIX UCTOPUUECKUX CUTYAIUAX); CAMOPETYIUPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATD
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIOCOOHOCTh aIallTUPOBATHCA K AMOLIMOHAILHBIM H3MEHEHUSIM U TPOSIBIIATH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

-BHYTPEHHSSI MOTHBALKS, BKIIFOYAKONIAs CTPEMIIEHUE K TIOCTHKECHUIO LIEJIH U YCIIEXY, ONTUMHU3M, NHULIMATUBHOCT,
YMEHHE JICMCTBOBATh, UCXOJS U3 CBOMX BO3MOYKHOCTEM;

-3MNaTUs (CIOCOOHOCTh TOHUMATh JIPYrOTO YEJIOBEKA, OKA3aBIIETOCS B OMPEICICHHBIX 00CTOSTEIHCTBAX);
-COIMAJIbHBIEC HABBIKU (CTIOCOOHOCTDH BBHICTPANBATh KOHCTPYKTUBHBIE OTHOIIIEHHUS C JPYTUMH JIFOJAbMU, PETYINPOBATH

Croco0 BBIPaKEHUSI CBOMX CYKJIECHUN U AMOLUI C yU€TOM MO3ULMIA U MHEHUM IPYTUX YIACTHUKOB OOILIEHUS).
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCITATLIAHBI

2.1. O6beM TUCHHUILIMHBI U BUIbI Y4eOHOH padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

TEOPETHUYECKUE 3aHITHUS 47
MPaKTUYECKHUE 3aHITH 19
nabopaTOpHBIC 3aHATHUS 6
OcHOBHOE cojiepKaHue" 60
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COJlepKaHue (CoAepKaHue 12
NPUKJIATHOTO MOYJIs1)>

IpomexyTounas arTectanus’ (TudQpepeHInpoBaHHbIH 3a4eT) 2

1 OcHoBHOE cOlEpIKAHME BKIKOYAET COJEpKATEIbHBIE JUHUM MO ydeOHOMY npeamery «buonorus» (6a30Bblii ypOBEHB)
®DenepanbHO 00pa30BaTENEHON MPOTPaMMBI CPETHETO OO0IIero oOpa3oBaHMA, YTBEPXKACHHOW MpHUKa3oM MHHHCTEPCTBA
npocBemmenns: Poccniickoit @eneparn ot 18 mas 2023 r. N 371 (B pemakuum Ilpukasa Munnpocsemienust Poccun ot 9
okTsi0pst 2024 1. N 704).

2 TIpoeCCHOHANBHO OPHEHTHPOBAHHOE COIEPKAHME MOXKET OBbITh pACIpEeNeNeHo 10 pasjenam  (TeMam) HiH
CKOHIIEHTPHPOBAHO B paznene [IprukiagHoi Momyib.

3 Mdopma NPOMEKYTOUHON ATTECTAIMH M KOIMYECTBO YaCOB, OTBOAUMBIX Ha €€ MPOBEICHHUE, PETTIAMEHTHDPYIOTCS YI€OHBIM

I1 CIIO.
mnanoM OIT CTIO 12



2.2. TemaTu4ecKHii IJIAH U COJIEP:KAHUE TN CHUILIMHBI

HanMenoBamHme Conepman:ae y4eOHOro Marepuaja (0CHOBHOE U npoc])eccnona.nbnov Obnem ®opmupyemble
OPHEHTHPOBAHHOE) , 1a00paTOpPHbIe M NPAKTHYECKHE 3aHATHSA, IPUKJIATHONH MOAYJIb KOMIIeTeHI[ U
pa3iesioB U TeM (upH HaxHanN) 4yacos
1 2 3 4
OcHoOBHoOe coJep:kaHue
Pa3nes 1. buojiorusi kak Hayka. 7KuBble cHCTeMbl H HX OPraHHM3AIUs 2
Tema 1.1. Coneprxkanue yaeOHOro MaTepuasia 2
buonorus buonorus — Hayka o xuBoi npupojie. CBsi3u OMOJIOTHH € 00IIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
B CUCTEME HayK. €CTECTBEHHBIMU HayKaMmH, Guiiocodueil, penuruei, 3TuKon, 3CTeTUKOW U npaBoMm. Ponp Ouosoruu B
Oobmas (hopMHpOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MHpa. Cuctema OMOJIOTHYECKUX HaYK.
XapaKTEPUCTHKA MeTtonpl TO3HaHUS KUBOM MpHpoAbl (HAOMIOZEHHME, OSKCIEPUMEHT, OIMCaHHue, H3MEPEHUE, OK-02
KU3HU KJ1accu(UKanus, MOJIeTMpOBaHUE, CTaTUCTHUECKass 00paboTKa JAHHBIX).
XKusble cuctembl (OMOCHCTEMBl) Kak MpeaMeT Hu3ydeHus Ouosoruu. OTiHYue >KUBBIX CHCTEM OT
HeopraHndeckoi mpupoipl. CBoNCTBAa OMOCUCTEM U UX pazHOOOpasHe.
YpoBHHM oOpraHu3anuyd OUOCHUCTEM: MOJEKYISIPHO-TEHETUYECKUHM, KJIETOUHbIN, OpraHu3MEHHBIH,
TTOMYJISIIIMOHHO -BUIOBOM, SKOCHCTEMHBIN (OMO - TEOIIEHOTUYECKHUI), OnochepHbIit
Pa3nen 2 XumMuveckuii cCOCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Conepkanne y4eOHOro MaTepuasa 2
XUMHYECKUH COCTaB | XMMUYECKHIA COCTaB KICTKHA. XHUMHUYCCKHAE DJIEMEHTBI: MaKpO3JEMEHTHI, MHKpPO3JIeMEHTHL. Boma u
kieTku. Boaa MUHepanbHble BemniecTBa. (DyHKUMU BOJIbl M MHHEpaJbHBIX BellecTB B Kierke. [lonaepikanue
U MUHEpaJIbHbIE OCMOTHYECKOI0 OanaHca
BeIIECTBA ITpakTHuUeCcKoe 3aHATHE’ 1
Ne 1 «buosoruueckast posiib MUHEPAJIbHBIX BEILECTB B 00ECIEUCHUH KU3ZHEAEATEIbHOCTH OPraHU3MOB,
MIPOSIBJICHUS AUCOaTaHCa MUHEPATIBbHBIX SJIEMEHTOBY
Tema 2.2. Copepxanue yueOHOro Marepuala 4
buonornyecku benku. CocraB u crpoeHHe O€nKOB. AMHUHOKHUCIOTBI — MOHOMeEpbl OenkoB. HesameHumble u
BaXHBIC XUMHYCCKHE | 3aMEHUMbIE AMHUHOKHUCIOTHl. AMHHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOW MOJIEKYJIBI
COCIMHECHUSA (mepBuYHas, BTOpPUYHASA, TPETHYHAas M YETBEPTHUHAs CTPYKTypa). XMUMHYECKHE CBOICTBa OEIKOB. OK-01, OK-02,
buosiornyeckue pynkuuu OenkoB. PepMeHTh — OHoIornyeckue karaiauzaropbl. CtpoeHue pepmeHTa: OK-04

* ObpasoBaTenbHas OpPraHU3aLys BIIPABE CAMOCTOSTEIBHO ONPEAESATh MOCIEN0BATENBHOCTh U3YyUEHHUs PA3IEoB U TEM, BXOIALIMX B HHX, a TAKKE NEPEPACIIPENEIATh KOJIMUECTBO YACOB IS
OCBOCHHS OOYYaIOIIMMHUCS Y4eOHOTO MaTepraa, C yIeTOM JIOTHKH ()OPMHUPOBAHUS MPEAMETHBIX PE3YIbTaTOB, O0IMNX M MPO(eCCHOHATBFHBIX KOMITCTCHITHH, MEKIIPEAMETHBIX CBSI3CH C IPyTUMH
JMUCHHTUTHHAME 0011e00pa30BaTeIbHOTO U 00MEeTpo(ecCHOHANTBHOTO TUKIOB yaeOHoro miaHa OI1.

5 Yacer J'Ia60paT0pHLIX pa60T 1 MPAKTUICCKUX 3aHIATHI YYTCHBI B COACPIKaHUN yqe6H0ro MaTepuajia U BXOIAT B O6HICC KOJIMYECTBO 4aCOB I10 TEMC. 15



aKTUBHBIN LEHTp, cyOcTpaTHas cneunduynocts. Kopepmentsl. Butamunpl. Otianuust GepMeHTOB OT
HEOPraHUYECKUX KaTaJlu3aTOpPOB.

YrneBoapl: MOHOCaXapuabl (TII0K03a, pubo3a U Ie30Kcuprb03a), nucaxapuibl (caxapo3a, JJaKTo3a) U
noJiucaxapuabl (Kpaxmall, TJIMKOTEH, LEJUI0j03a). buosornyeckue (QpyHKUUU yrieBOAOB. JIMIubI:
TpUTIULEpUAbI, Gochomumuasl, crepouasl. ['uapodunpHO-THAPOPOOHBIE CBOMCTBA. bronormueckue
¢byakumun  gumuaoB. CpaBHEHHE YITIEBOJOB, OCIKOB W JIMNUJOB KaK KCTOYHHKOB JHEPTHH.
Hyxneunossie kucnotsl: JJHK u PHK. HyxiieoTunpl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢yukuun JJHK. Crpoenne u ¢pynkuuu PHK. AT®: ctpoenue u pyHKumu

JlaGoparopHble 3aHATHS (Ha BEIOOp IpenoaaBaTess)

Ne 1 «Onpenenenne Butamuna C B IPOJTyKTax MUTAHUSD)

nin «Onpenenenre Haluuus Kpaxmaia B poayKTaxX TUTaHUs»

i «['uapodunsHO-ruApoPOOHBIE CBOMCTBA JTUHIOB»

i «M3ydeHne KaTaluTHYecKo akTUBHOCTH ()epMEHTOB (Ha MpUMepe aMHJIa3hbl HJIM KaTajlasbl)y

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHATbHAS
OpraHu3anus KJIeToK

Conepxanue yaeOHOTo MaTepuaia

[uronorus — Hayka o kierke. KierouHas Teopusi — mpuMep B3aUMOJCUCTBHUS HaAed u (DaKTOB B
Hay49HOM MO3HAHUHU. METO bl N3yUeHUS KIETKH.

Krnetka kak nenocrtHas xwuBas cuctema. OOmiye Npu3Haku KJIETOK: 3aMKHYyTasi HapyxHasi MeMOpaHa,
monekynbl JIHK kak reHeTrdeckuil anmapar, cucreMa CUHTe3a Oerka.

Tunsl KIETOK: 3yKapuoTHYecKas U MpokapuoTHueckas. OcoOEHHOCTH CTPOEHHS MPOKAPUOTHUECKON
kietku. Knerounass crenka Oaktepuii. CTpoeHHE SyKapHOTHUYECKOW KIEeTKH. OCHOBHBIE OTIUYHS
pacCTUTENbHOM, >KUBOTHOW M TpHOHON KieTKu. [loBepXHOCTHBIE CTPYKTYphl KIETOK— KJIETOYHAs
CTEeHKa, IIIMKOKaNUKC, X pyHkuuu. [1nazmaTuueckas MeMmOpaHa, ee CBOMCTBA U (PYHKIUH.
Huronnazma u ee opradounabl. OgHomemOpanHble opraHouasl kiaeTku: OIIC, ammapat ['onbmkw,
nm30coMbl.  [loyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHIPHM, IuacTuibl. I[Ipoucxoxxaenue
MUTOXOHAPUN W mnactua. Buasl mmactun. HememOpaHHBIE OpraHouabl  KIETKU: PUOOCOMBI,
KJIETOYHBIN LIEHTP, LICHTPUOJIU, PECHUYKHU, KI'YTUKH. DyHKIUHU OPraHOUI0B KIETKH. BritoueHusl.
SAnpo — peryasTopHslii LeHTp kieTku. CTpoeHue sijpa: saepHas 000J04Ka, Kapuoriia3mMa, XpOMaTHH,
SIIPBIIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHble 3aHATHS (Ha BRIOOD MPEIo1aBaTeis)

Ne 2 «Crtpoenue kneTku (pacTeHHs, XUBOTHbIE, TPUOBI) M KIETOYHBIC BKIIOYEHHS (Kpaxmal,
KapOTHHOUJIBI, XJIOPOILIIACTHI, XPOMOTLIACTHI )»

i «M3ydeHne cTpoeHUs KJIETOK PAacTeHUM, KMUBOTHBIX U OaKTEpHid MOJ MHUKPOCKOMOM Ha TOTOBBIX
MUKpOTIpernaparax U ux OrnucaHue»

i «IIpoHuriaemMmocts MeMOpaHsbI (T1a3MOJTU3, ACTIIA3MOJIH3))

Pasznen 3. }I<H3He}leﬂTe.]'IbHOCTb KJIIE€TKH

OK-01, OK-02,
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Tema 3.1.
OOMeH BeleCTB
U TIpeBpaIicHIe

SHEPIUH

B KJIETKE

Conepkanue ydaeOHOTO MaTepuaia

OOMeH BemiecTB, WM METa0ONu3M. AccUMWIANUS (TUIACTUYECKUH OOMEH) ¥ JAMCCUMUIISIIHS
(3HepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Mporiecca MeTadoau3zMa. Posib 3aKOHOB COXpaHEHHS
BEIIECTBA M DJHEPrUM B IOHHUMAaHWUU MeTaboimM3Ma. THmbl OOMEHa BEIIECTB: aBTOTPOQHBIN H
rereporpodHsiii. Poib ¢gepmeHTOB B 0OMEHe BEHIECTB M MPEBpAICHHH HHEPTUM B KIETKE.
®otocunTe3. CBeroBas u TeMHOBas (a3pl ¢orocuHTe3a. Peakimu ¢orocuHTe3a. DPPEKTUBHOCTH
¢dorocunTe3a. 3HaueHne GOTOCHHTE3A IS KHU3HHU HA 3emuie. Biusaue ycnoBuii cpensl Ha GoToCHHTE3
M CIIOCOOBI TOBBINICHUS €r0 MPOJYKTUBHOCTH Yy KYJIBTYPHBIX PpACTeHHH. XEMOCHHTE3.
XeMOCHHTE3NpYIoIIHe OakTeprn. 3HaYCHNE XEMOCHHTE3a TS )KU3HH Ha 3eMIe.

DHepreTuyeckuii 0OMeH B KJIeTKe. Paciienienne BemecTs, BoIACICHAE U aKKyMYJIHPOBAaHIE SHEPTHU B
KJIeTKe. JTambl 3Hepreruyeckoro ooOmeHa. Inmkonu3. bpoxenwe u ero Bunabl. KucnoponHoe
OKHCJICHHE, WIN KJIeToyHoe JbixaHue. OxuciautenbHoe ¢ochopunupoBanue. IP(PHEeKTUBHOCTh
SHEPreTHYecKOro ooMeHa

Tema 3.2.
Bbuocuures Geinka

Conepxanue yaeOHOro MaTepuaa

Peakuun marpuunoro cunresa. ['enetnueckas unpopmauus u JIHK. Peanuzamnus renetmdeckoit
nHpopmaluu B KieTKe. ['eHeTH4ecKuil KoJl U ero cBoicTBa. TpaHCKpUNIUS — MaTPUYHBIA CHHTE3
PHK. Tpancnsaumss — OuocuHTe3 Oenka. Ortambl Tpanchsuud. KomupoBanue amuHOKHCIOT. Poib
prubocomM B OuocuHTE3€E OeIKa

[IpakTrueckoe 3aHsTHE

No 2 «Pemenune 3a1a4 Ha onpeeIeHUE MOCIEA0BATEIbHOCTH HYKIICOTHIOB»

Tewma 3.3.
Bupycsl

Copepxanue yueOHOro Marepuaia

Hexnerounsie dopmbl xu3Hu — BHpychl. Mcrtopus otkpeitusi BupycoB (/I. WM. HMBaHOBckuii).
OcoOeHHOCTH CTpOEHUSI W IKU3HEHHOro LHMKIa BUpycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBacMble BHpycaMu. Bupyc ummyHonedumura uenoeka (BUY) —
Bo30ymutens CIIM/la. [lpodunakTika pacpocTpaHeHus BUPYCHBIX 3a00J€BaHUMN

OK-04

Pa3nen 4. PazMHokKeHHe M HHIUBHAYAIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1. Copepxanue yueOHOro Marepuala
XKuznennbiil nukn | KieTouHbli UK, WK KU3HCHHBIA NUKI KieTku. VHTepdasa u muro3. IIporeccsl, mpoTekammue B
KJIETKH uHTepdasze. Perunkarus — peakuus Mmatpuuynoro cuaresza JJHK. Crpoenne xpomocom. XpoMOCOMHBII
Habop — kapuotun. JIMIUIOMAHBIA W TalJIOUOHBI  XpPOMOCOMHBIE HaOOphl. XPOMATHUJBI.
[{uTonornueckre OCHOBBI pa3MHOKEHHS M MHIUBHUIyalbHOTO Pa3BUTHUS OpraHU3MOB. JleneHne KiIeTku
— muto3. Craaun muto3a. Ilpoueccsl, mpoucxoasiire Ha pa3HbIX CTaAUsAX MHTO3a. buonornmueckuit

cMbIci MUTO3a. [IporpaMmupyemasi rubesnb KIETKHU - aronTo3

Tema 4.2. Copepxanue yueOHOTo MaTepuaa

Dopmbl @DopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe H 1mosoBoe. Buapl 6ecrnosioro pa3MHOXKEHHUs: JelIeHHe

OK-01, OK-02,

OK-04
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Pa3MHOKEHHUS
OpraHU3MOB

HA/IBO€ U TOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATUBHOE Pa3MHOXKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAUEHUE JJIS CEJIEKIIUH.

[lonoBoe pa3mMHOXKeHHE, ero oTauuus oT Oecmosioro. Meiio3. Cramuum wMeio3a. IIpoueccsl,
IIPOUCXOAIIME Ha cTaausax Menosa. [loBenenue xpomocom B meitose. Kpoccunrosep. buonornueckuin
CMBICII U 3HaueHue Meio3za. ['amerorenes — mpouecc 00pa30BaHUS MOJOBBIX KJIETOK Y KMBOTHBIX.
ITomoBEIE Kene3bl: CEMEHHUKH W SHYHHKH. O6p2130BaHI/Ie U PasBUTUC IIOJIOBBIX KIJIICTOK — TraMeT
(cmepmato3oun, sSUIEKIETKA) — criepMaroreHe3 U oorene3. OCOOEHHOCTH CTPOCHUS SIMIEKIETOK M
cnepmaro3onioB. OmonorBopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHOE
pa3BHUTHE
OPraHu3MoOB

Coneprxkanue yaeOHOro MaTepuasa

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHaNbHOE pa3BuTHe (3MOpHOreHe3). OTarbl
SMOpPUOHAJIBHOTO DPAa3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHUE, TacTPyJAllUs, OPraHoreHes.
[TocTomMOproHanbHOE pa3BUTHE. THUIBI MOCTAMOPUOHAIBHOTO PAa3BUTHUA: MPSAMOE, HENPSAMOe
(mmuurHOYHOE). BrnusHWe cpenbl Ha pa3BUTHE OPraHu3MoOB; (AKTOPBI, CHOCOOHBIE BBI3BHIBATH
BpOXJECHHBIE YpOJCTBA. POoCT m paszButue pacteHuid. OHTOreHe3 IBETKOBOIO PACTEHMS: ABOWHOE
OIIOIOTBOPEHHUE, CTPOCHUE CEMEHH, CTaJNU Pa3BUTHUS

[IpakTnueckue 3aHATHS

Ne 3 «Mu(pexmonHbIie 3a00J1€BaHMsI ¥ SMUIEMUH B UCTOPUH YETIOBEYECCTBAY.
Ne 4 «Bakrunanus kak npoduiakTika HHOEKIIMOHHBIX 3a00JIeBaHUIA»

Pa3nen 5. HacjieAcTBEHHOCTh 1 M3MEHYHBOCTH OPraHNU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEOBAHUSA

Coneprxanuie yaeOHOTO MaTepuaa

[Ipenver u 3agauu reHeTHKU. Poyib nuTonoruu v 3MOPHOJIOTUM B CTAHOBJICHMM TeHETHKH. Bxiag
POCCHICKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE T'€HETUKU. MeTo bl TeHeTUKH (THOPHI0I0THUECKUH,
LUTOT€HETHYECKU, MOJIEKYIISIpHO-TeHeTH4eckuii). OCHOBHbIE T€HETUYECKUE MOHSTUA. | eHeTHueckas
CUMBOJIMKA, UCIOJIb3yeMasl B CXeMaX CKPEIIUBaHHM.

3aKOHOMEPHOCTH HACJEeIOBAaHUSl TPU3HAKOB, YycTaHoBieHHble [. Mennenem. MonoruOpuaHoe
CKpelllMBaHKe. 3aKOH eIUHO00pasusi TMOpUIOB MepBOro nokoseHus. [IpaBuno nomuHupoBanus. 3akoH
paciuernyieHuss mnpu3HakoB. [umore3a 4YucTOTHl ramer. [lonHOe W HEMOJHOE JIOMHHHPOBAHHE.
JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBHCHMOIO HacjieloBaHUs Npu3HakoB. lluTorenernueckue
OCHOBBI ~ JIUTHOPUAHOTO  CKpellMBaHWsA.  AHamu3upyroliee  ckpemuBanue. Vcmonbp3zoBaHue
AQHATM3UPYIOIIETO CKPEIIUBAHUS TSl OTIPEACTICHNsI TEHOTHIIA 0COOU

HpaKTI/IquKOC 3aHATUC

Ne 5 Pemenne 3aa4 Ha OIIPEACIICHUC BECPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB IIPpU
MOHO-, IH-, HOJ'II/IFI/I6pI/II[HOM U aHAJIMBUPYIOOIEM CKPCHIMBAHUH, COCTABJIICHUC I'CHOTHUITMYCCKUX CXCM
CKpCHIMBAHUA

Tema 5.2.

Copepxanue yueOHOT0 MaTepualia

OK-01, OK-02,
OK-04
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CueruieHHoe
HAacJIeJ0OBaHNE
MIPU3HAKOB

CueruieHHOE HaclieJoBaHue Mpu3HakoB. Padota T. MopraHa mo CHEIUICHHOMY HAacCJICOBAaHUIO TCHOB.
Hapymenune cuemneHuss TIeHOB B pe3ylbTaTeé  KPOCCHHIOBEpa. XPOMOCOMHasi  TEOpus
HAaCIEeACTBEHHOCTH. | 'eHeTHYEeCKHue KapThl.

l'eneruka mosa. XpoOMOCOMHOE OMNpefesieHue 1oJia. AyToCOMBbl U TOJOBBIE XPOMOCOMBI.
T"'omorameTrnsie u reTeporaMCcTHbIC OPraHU3MBbI. HaCJICI[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

[IpakTHueckoe 3aHsTHE

Ne 6 Pemenne 3aaa4 Ha OIMpCACICHUC BECPOATHOCTU BOSHUKHOBCHUS HACJICACTBCHHBIX IMPHU3HAKOB IIPU
CHCIINICHHOM HACJICAOBAHWHN, COCTABJICHUEC T'CHOTUITMYCCKHUX CXEM CKPCIIWMBAHHA

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHBOCTH

Conepsxkanue yaeOHOro MaTepuasia

N3MeHunBOCTh. BHabpl HM3MEHUYMBOCTH: HEHACIEACTBEHHAss M HacleICcTBeHHas. Ponb cpenpl B
HCHACJICJICTBCHHON  M3MCHUHMBOCTH. XapakTepucTuka  MOAM(PUKAIMOHHOW  M3MEHYUBOCTH.
Baprnanvonnslii psn u BapuannoHHas KpuBasd. Hopma peaknmm npusHaka. KonwdecTBeHHbBIE U
KaueCTBEHHBIC MPU3HAKU U WX HOpMa peakiuu. CBoMCTBa MOIU(PUKAITMOHHON N3MEHUYNBOCTH.
HacnencTBeHHas, WM T'eHOTHIIMYECKas H3MEHUYMBOCTH. KOMOWMHATHBHAs H3MEHYHMBOCTH. MeWo3 u
MOJIOBOM TPOIECC — OCHOBA KOMOWHATHMBHOW W3MEHUMBOCTU. MyTalmoHHasT W3MEHYUBOCTD.
Knaccudukanus wmyranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa W TPHUYMHBI MYTaIlHil.
Myrtarennpie  (akTopbl. 3aKOH TOMOJIOTHYECKHMX PSIOB B  HACJICICTBEHHOW HW3MEHYMBOCTH
H. Y. BaBunosa

[IpakTrueckoe 3aHsTHE

Ne 7 Pemenue 3aau Ha onpe/esieHne BEPOSTHOCTH BOSHUKHOBEHMS HACJIEICTBEHHBIX MPU3HAKOB IpU
pa3IMYHBIX TUNIAX B3aMMOJICHCTBHS T'€HOB, COCTABJIEHNE T€HOTHUITMUECKUX CXEM CKpeUIUBaHUs

Tema 5.4.
I'enetuka yesoBeka

Copepxanue yueOHOro Marepuaia

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: T'€HEaTOrMYeCKuH,
OJIN3HEIOBBIN, IMTOTCHETHYCCKUN, OMOXMMUYECKUM, MOJCKYJIIpHO-TeHeTHYeCKuid. COBpEeMEHHOE
oTpeJieNieHue TEeHOTHMA: TOJHOTEHOMHOE CEKBEHHPOBAHME, T'C€HOTUIUPOBAHUE, B TOM YHUCIE C
nomoineto [1I[P-ananuza. HacnencTBenHbie 3a0ojieBaHUS YelOBEKa: TeHHblEe O0Je3HH, OOJE3HH C
HACJIEICTBEHHOU MPeapacioioKeHHOCThIO, XpOMOCOMHbBIE Oosie3Hru. CoMaTH4eCKHe U TeHepaTHBHbBIE
mytauuu. CTBOJOBBIE KIIeTKU. [IpuHIMIBL 310pOBOTrO 00pa3a >KM3HH, JUATHOCTHKH, MPO(UIAKTUKU U
JICYCHUS  TEHEeTUYeCKHX  Oosie3He. MeIuKOo-TeHeTUYeCKOoe  KOHCYIbTUPOBaHHE.  3HAa4YCHUE
MEUIIMHCKON TeHETUKH B MPEAOTBPAILIEHUH 1 JICYCHUU TeHETUYECKIX 3a00JIeBaHUI YeTTOBEKA

HpaKTI/IquKOG 3aHATUC

Ne 8 «CocTraBieHne 1 aHAIU3 POAOCIOBHBIX YCIIOBCKA»

Pa3znen 6. DBorroMoOHHAsA OMOJIOT U

Tema 6.1.

\ Copepxanue yueOHOTo MaTepualia

-

OK-01, OK-02,
OK-04
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OBOIIOIMOHHAS
TeopuUs
U €€ MECTO
B OHOIOTHH

[Ipennoceliku BO3HMKHOBEHMS SBOJIIOLIMOHHOM TEOpUM. OBOJIOIMOHHAS TEOpUs U €€ MECTO B
Ouonoruu. BriusiHue 3BOJIIOLMOHHON TEOPHM HA Pa3BUTHE OMOJIOTMU M OpYrux Hayk. CBHIETENbCTBA
sBoironuu. IlaneoHTONIOrMUECKUE: MOCIEAOBATEILHOCTD MOSBICHUS BUJIOB B IaJ€OHTOJIOTMYECKON
JETOTIMCH, TIepexoiHbIe PopMbl. bruoreorpadudeckue: cxoacTBo U pasnuuue $hayH u Gpaop MaTepuKoB
U OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M PA3IMUMsi SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: FOMOJIOTMYHBIE, AHAJOTUYHbIE, PYAUMEHTAPHBIE OpraHbl, aATaBU3MBbI.
MouiekynsapHO-OMOXUMUYECKHE:  CXOACTBO  MEXAaHHM3MOB  HACJIEJICTBEHHOCTM U OCHOBHBIX
MeTab0IMYECKUX MyTeH y BCEX KUBBIX OPraHU3MOB.

OomonmonHas Teopus Y. Jlapsuna. Ilpennocbuikyu BO3HUKHOBEHUS JapBUHM3MA. JIBIKYILHME CHUJIIBI
9BOMIIONMKM BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOKEHHE IIPU OrPaHUYEHHOCTH PECYPCOB,
HeolpeieI€HHasi U3MEHYMBOCTb, 00pb0a 3a CyLIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

Tewma 6.2. CopepxaHue yueOHOTo MaTepualia 1
Mukpossomronus | CuHterndeckas Teopust 3Bomonnu (CTD) u e€ ocHOBHBIE MOyI0KeHUs. MukposBosronus. [lomymsimst
KaK eIMHUIA BUJA U HBOJIIOLINU.
JBuxymue cuibl ((pakTopbl)IBOTIOLKN BUIOB B MPpUPoAe. MyTallMOHHBIN MpoIiecC U KOMOMHATUBHAs
M3MEeHUYUBOCTb. [lonmynsuroHHbIe BOIHBI U Apeiid reHoB. M3onsauus u murpanus. EcrecTBeHHBIN 0TOOD
— HampaBisomuid - gakrtop sBomonuu. Dopmer  ectectBeHHOTO O0TOOpa. I[IprcmocoGneHHOCTD
OpraHU3MOB KakK pe3yJbTar ABOONUU. [Ipumepsl mpucnocoOiennii y opranu3MoB. ApoMopdo3sl U
uaroanantauuu. Bua u BugooOpazoBanue. Kpurepun Buga. OcHoBHbIE (OpMBI BUI00Opa30BaHUS:
reorpaduyueckoe, 3K0JI0rHuecKoe
Tema 6.3. Coneprkanue y4eOHOro MaTepuasa 2
Makpospomtonus | MakposBodtorus. @opMbl 3BOIONNN: (HIICTHYECKAs], TUBEPIreHTHAS, KOHBEPIeHTHAs!, TapaljielibHasl.
HeobGpaTtumocTs 3BosIoNINN
ITpakTryeckoe 3ausTre (Ha BEIOOP IPEIoaBaTeis) 1
Ne 9 «CpaBHenue BUOB 110 MOP(HOIOTUIECKOMY KPUTEPHUIO»
i «Onucanue Npucnoco6JISHHOCTH OPTaHu3Ma U €€ OTHOCUTEIIHbHOTO XapakTepay»
Pa3zjnen 7. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM HA 3emuie 6
Tema 7.1. Copepxanue yueOHOro Marepuala 2
3apoxieHue JloHayuHble MpEACTaBICHUS O 3apOXKICHUM XW3HU. HayuHble rUmoTe3bl BOSHUKHOBEHUS >KU3HU Ha

" PA3BUTHUC KU3HU

3emie: abHoreHe3 W MaHCHepMUs. XHUMHUYECKas HBOJIONMSA. AOHOTEHHBIH CHHTE3 OpPraHUYECKUX
BEIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE MOATBEPKIACHUE XUMHUYECKOW HBOJIIOLHUU.
HauanbHble 3tanel Ounonoruueckoit sBosonuu. I'unoresa PHK- mMupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHUE MpPOTOKIETKU. IlepBble KieTkn M uX 3Boyonusa. PopmupoBaHue
OCHOBHBIX I'PYIIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo 3pam u nepuonam. Karapxeil. Apxelckas M NPOTEPO30HCKasl IPHI.

OK-01, OK-02,
OK-04
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[Taneo3oiickast spa u e€ mnepuoAbl: KEeMOPHUICKUN, OpPJOBUKCKUM, CHIYPUUCKHUM, JE€BOHCKHI,
KaMEHHOYIOJIBHBIM, NEPMCKHM. Me3030icKasd 3pa U €€ INepUuoAbl: TPUACOBBIM, FOPCKUN, MEJIOBOM.
KaiiHo3oiickas 3pa v €€ nepuoapl: MaJI€Or€HOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

Tema 7.2. CopepxaHue yueOHOT0 MaTepralia 2
Cucrema Cucrema OpraHMY4eCcKOro MHpa KakK OTpakeHue 3BOMIOLUH. OCHOBHBIE CHUCTEMAaTHYECKHE TIPYIIIbI
OpraHMYECcKOro OopraHu3MoB. XapaKTepUCTUKa KIMMAaTa U T€0JIOTMYECKUX MpolieccoB. OCHOBHbBIE 3TaIlbl 3BOJOLUHU
Mupa. PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHuil U XKUBOTHBIX. llosBNeHHe, pacuBer u
IIpoucxoXaeHUE | BBIMHPAHHE TPYIII )KUBBIX OPTraHU3MOB.
YeJoBeKa — OBOJIOLMS yeloBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3BUTHe NpEACTaBICHUM O MPOUCXOXKIECHUU
aHTPOIIOTEHE3 yenoBeka. MeToapl M3ydyeHHs aHTponoreHesa. CXoJACTBa W pa3ivuus 4YeJIOBEKa U IKUBOTHBIX.
Cucrematndeckoe TMOJIOKEHHE  uesioBeka. JIBwkymue cuibl  (pakTopbl)  aHTpOTOTeHe3a.
HacnencrBeHHas "3BMEHUYMBOCTb M €CTECTBEHHBIN 0TOOP. OOIIeCTBEHHbII 00pa3 KU3HU, U3TOTOBJIEHNE
OpyaMii TPpy/a, MBITIICHHE, PEYb
Tema 7.3. Conepxkanne yaeOHOTro MaTepuaa 2
OcHoBHble cTagun | OCHOBHBIE CTAWMM W BETBH HBOJIOIUH YEJIOBEKA: aBCTPAIOMUTEKH, YUenoBeK yMmelnblid, YemoBek
9BOJIIOLIMH YEJIOBEKA | MpAMOXOaAImnid, YenoBek HeaHAepTanbCKui, UemoBeK pa3yMHBIM COBpeMeHHOro tuma. Haxoaxu
HCKOIAaeMbIX OCTaHKOB, BPEMsI CYLIECTBOBaHMs, 0071acTh pacnpoCTpaHeHusi, 00bEM T'OJIOBHOTO MO3ra,
00pa3 KU3HH, OPYIHSI.
UYenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BponeouIHas (€Bpa3uiickas), Herpo-aBcTpaIouHast
(’xBaTtopuanbHasi), MOHTroJIOMJAHAs  (a3WaTrcKo-aMepuKaHCKas). YepThl  MPUCIIOCOOIECHHOCTH
MIPE/ICTaBUTENICH YEeNOBEYECKUX pac K YCIOBHUSM CyllecTBOBaHMs. EJMHCTBO 4YenoBedecKHUx pac.
Kputuka pacuzma
[IpakTrueckoe 3aHsATHE (HA BEIOODP MperogaBaTes) 1
No 10 «Bpems v myTu paccesieHHs 4eloBeKa 1o MIaHeTe»
nin «[IpucnocoOaeHHOCTh YeTIoBeKa K pa3HbIM YCIOBHSIM cpeflbl. BiusiHue reorpaduueckoit cpeasl Ha
MOP(OJIOTHIO ¥ PUIUOJIOTHIO YEIOBEKa»
Pa3zgen 8. Opranu3Mbl 1 OKpY:Kalomasi cpeaa 4 OK-01, OK-02,
Tema 8.1. ‘ Copepxanue yueOHOro Marepuala 2 OK-04, OK-07
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OkoJorus
kak Hayka. Cpenpl

DKoloTusi Kak Hayka. 3afaydl M pas3jeibl JKOJOTHMH. METOAbl SKOJIOTUYECKUX HCCIIEAOBaHUI.
DKOJIOTUYECKOEe MHUPOBO33PEHUE COBPEMEHHOTO uenoBeka. Cpenbl OOMTaHHMS OpPraHWU3MOB: BOJHAS,

KHU3HU. HA3eMHO-BO3/1yIlIHAs!, TOYBCHHAs, BHYTPHOPraHU3MeHHas1. DKojoruueckue (akropsl. Knaccupukanus
DKOJIOTHYECKHE HKOJIOTUYECKUX (PaKTOPOB: aOHMOTHUECKHE, OMOTHUECKUE M aHTPOIIOTEHHEIE. J{eficTBHE HKOJIOTHYECKIX
(baxTopsI (axTOpOB Ha OpPraHMU3MbL. AOHOTHUYECKHE (DAKTOPHI: CBET, TEMIIEPATypa, BIaKHOCTh. DOTONEPHOAN3M.
[Ipucniocobnennss OpraHU3MOB K JACHCTBUIO aOMOTHYECKHX (DaKTOpOB. BHOJOrMuYeckne puTMEIL.
buotnueckne Qakroppl. Bumel OHOTHUECKMX B3aMMOJEHCTBHIA: KOHKYPEHIHUS, XWIIHHYECTBO.
[MapazutusmM, MyTyaqus3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJIEOHHMYECTBO), aMEHCAIH3M,
HeliTparm3M. 3HaueHWe OWOTHYECKMX B3aMMOACWCTBUIM JUIS CYIIECTBOBAHWS OPraHW3MOB B
MPUPOJHBIX COOOIIECTBAX
Tema 8.2. CopepxaHue yaeOHOTO MaTepualia 2
DKOJIOTHYECKHE DKOJIOTUYECKHE XapPaKTEPUCTHKH TOmymsinud. OCHOBHBIC ITOKA3aTeNd TOMYJSIIHA: YUCIEHHOCTD,
XapaKTePUCTHKH TUTOTHOCTb, POKIAEMOCTh, CMEPTHOCTD, TPUPOCT, MUTpaIys. JInHAMIKa YUCIICHHOCTH TOMYJISIIIAN U €€
TOTTYJISITAN perynsims
IpakTH4ecKoe 3aHsATHE 1
Ne 11 «lToacy€T NIOTHOCTH NOMYJIALMI Pa3HBIX BUJIOB PACTEHUIN»
Pa3znen 9. CoobmecTBa M HK0JOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Cogepxanue yueOHOro MaTepuaa 2 OK-04, OK-07
CooOriecTBa CooOmiecTBO Opranu3MoB — OHOleH03. CTPYKTypsl OHOILIEHO3a: BHIOBas, IMPOCTPAHCTBEHHAS, IIK 3.3
OpraHNU3MOB, Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOTICHO3E.
9KOCHUCTEMBI DKoJloruyecKkre cucTeMsl (3kocuctemsl). [lorsrue 00 skocucreme u OnoreoneHose. PyHKIIMOHATIBHBIE
KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJIYLEHThI, KOHCYMEHThI, peayleHTsl. KpyroBopoT BelecTB U MOTOK
SHepruu B skocucteme. Tpoduueckue (IMIEBbIE) YPOBHU 3KOcHCTeMbl. [luieBble nenu u cerw.
OcHOBHBIE NTOKa3aTeNN SKOCUCTEMbI: OMoMacca, MpoyKIUsa. DKOJOIrMYECKUe MUPaMU/Ibl: IPOAYKIIHH,
YUCIEHHOCTH, Ouomaccbl. CBoOMCTBa HSKOCHCTEM: YCTOMYMBOCTb, CaMOpPETYJSALMs, pa3BHUTHE.
Cykueccust
Tema 9.2. Cogepxanue yueOHOro Marepuala 2
[Ipuponusie [IpupoiHbIe 3KOCHCTEMBI. DKOCUCTEMBI PEK U 03&p. DKOoCHCTEMa XBOHHOIO MM IMIMPOKOJIMCTBEHHOTO
9KOCHUCTEMBI Jeca. AHTPONOIE€HHBIE HKOCHCTEMBI. ATpOIKOCUCTEMBI. YpOoskocucTeMbl. buonornuyeckoe u
XO34MCTBEHHOE 3HAUEHHE arpo’KocucreM U ypOoskocucrteM. buopasHooOpasue Kkak QakTop
ycToiunBocTu 3kocucteM. CoxpaHeHHe OHOJIOTHYEeCKOTO pa3HooOpa3us Ha 3emiie
Tema 9.3. Copepxanue yueOHOTO MaTepuaa 2
buocdepa — VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepsl. JKuBoe BeriectBo
rio0anbHas u ero ¢pyHkiuu. OcobeHHOCTH OHOCchephl Kak TI00aabHON IKOCUCTeMBI. [IlMHaMu4eckoe paBHOBECUE U

3KOCHUCTEMA 3EMITH

obOpaTtHast cBsi3b B Ouocdepe. KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE IHKJIBI SJIEMEHTOB
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(yrnepona, a3ora). 30HanbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYITTH

Tema 9.4. IIpodeccHoHaTbHO OPHEHTHPOBAHHOE COJep:KaHMe (coaepKaHHe MPUKJIATHOT0 MOAYJIs)
Bnusiaue YenoseuectBo B Oumochepe 3eman. AHTpomoreHHble u3MeHeHHs B Ouocdepe. [nmobanbHbIe
AHTPOTIOTEHHBIX sKosorndeckue  mpobmembl.  CocymiecTBOBaHME NpUpoabl W denoBedecTtBa.  CoxpaHeHHe
¢baxTOpoB Ha Onopa3HoOOpa3uss KaK OCHOBAa YCTOMYMBOCTH Ouocdepsl. OCHOBa pPAalMOHAIBHOTO YIPABICHUS
ouocdepy MPUPOTHBIMHU PECYPCAMH M UX UCTOJIb30BaHue. JlocTryKeHNsI OMOJIOTHH ¥ OXpaHa MPHPOJIbI
[TpakTrdeckoe 3aHaTHE (Ha BBIOOD MPEIO1aBaTEsl)
Ne 12 «OTx0161 MPOU3BOICTBA»
WM «KOJIOTUYECKHE aCIeKThl MPOPECCUOHANIBHOMN JEATEIbHOCTH»
nn «IIpodunaktuka npodeccuoHambHBIX 3a0071€BaHUII»
i «BrmsiHUe MPON3BOACTBEHHBIX (DAKTOPOB HA OPTaHU3M YeJIOBEKa»
Tema 9.5. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COepPKaHUe (CoAepKaHHe MPUKJIATHOTO MOYJIs)
Bnusiane 31M0poBbe U ero cocTaBisttone. MakTophl, TIOJIOKUTEIFHO U OTPUIATEIIHFHO BIUSIONINE HA OPTaHU3M
COLIMAJIBHO- genoBeka. [IpoOieMa TEXHOTCHHBIX BO3JCHCTBUN Ha 3J0POBBE YeNOBEKa (DIIEKTPOMArHUTHBIE MOJIS,
OKOJIOTUIECKUX OBITOBasi XMMHUS, N30BITOYHBIE IITYMBI, PAJAHAIUS U T.I1.). AJanTaius Opranu3Ma 4ejoBeka K pakropam

(bakTopoB Ha
3/I0pOBBE YEJIOBEKA

okpyxaromeid cpeapl. [Ipuammnsl popmupoBaHus 310poBhecOeperaromiero noseneHus. dOusndeckas
AKTUBHOCTb U 3J0POBbE. bHOXMMHUYECKNE aCIEKTHl PAIMOHAIIBHOTO MUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

wi «BnusHue abuoTtmdeckux (AKTOPOB Ha 4YeloBeKa» (B KavyecTBE TPHUITEPOB, CHIKAIOIIMX
paboTOCIOCOOHOCTh, HMCMOJB30BATh YCIOBHS OCYIIECTBICHHS MPO(ECCHOHAILHOW JIEATEIbHOCTH:
IIyM, TeMieparypa, Gpusuueckas HarpysKa u T.11.)

Pa3nen 10. Cesiekuusi OpraHu3mMoB, OCHOBBI OHOTEXHOJIOTHHI

Tema 10.1.
Cenexuusa
KaK HayKa U IpoIecc

Copepxanue yueOHOro Marepuaia

Cenexius Kak Hayka | Mpolecc. 3apokIeHue celeKkIuu u nomectukanus. Yuenue H. 1. Bapunosa o
LIEHTPaX MHOT000pa3usi W MPOUCXOXKACHUSA KYJIbTYpPHBIX pacTeHui. LleHTpbl NpOUCXOXKACHUS
noMarmrHuX KUBOTHBIX. Copr, mopoma, mTamMm. COBpEMEHHBIE METOJbI CeJeKIMH. MaccoBbIi
U UMHIUBUIYaNbHBIA OTOOpPHl B CENEKIMM pacTeHud U KUBOTHBIX. OIleHKa SKcTephbepa.
bnuskopocTBeHHOe cKkpemuBaHue — HHOpuAMHT. Yucrtas nuHus. CKpelulMBaHUE YHCTHIX JIMHUK.
l'erepo3uc, wnmu rubpumgHas cuna. HepoacTBeHHoe ckpemuBaHue — ayTopuauur. OtnanéHHas
rubpuamnzaus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W TMOJy4eHHE MOJIUILIONA0B. JloCTKeHus
CEJIEKIIMM PAaCTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUHA

buoTexHonorus Kak oTpaciib IpoU3BOACTBA. ['eHHAs MH)KEeHepHs. DTambl CO3AaHus PEKOMOWHAHTHOM
JIHK u TpaHcrennsix opranuzMoB. Kinerounas nmxenepus. Kinerounsie KyapTypsl. MUKpPOKIIOHAIBHOE
pazMHOKeHHe pacTeHnil. KiloHupoBaHue BEICOKOIIPOJYKTUBHBIX CEJIbCKOX035MCTBEHHBIX OPTaHU3MOB.

OK-01, OK-02,
OK-04, OK-07
IIK 3.3
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Dkosornyeckue u 3rudeckue npodnemsl. MO — reneTnyecku MOAU(UITMPOBAHHBIE OPTaHU3MBI

Tema 10.3. IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/iepKaHue (cofepKaHue NMPHUKJIATHOT0 MOAYJIsH) 2
buortexHonoruu OcCHOBHBIE HAmNpaBICHHUS COBPEMEHHON OHOTEXHOJOTHMM B NPO(PECCHOHATBHON JIEATETbHOCTH
B JKH3HU U yenoBeka. Meroasl OnorexHoiorud. QOOBEKTHI OHOTEXHOJIOTMH. OTHKA OHOTEXHOJIOTHYECKUX
npodeccun U TEHETHYECKMX OJKcrepuMeHToB. [IpaBmia mowcka W aHamm3a OMOZKOJIOTHYECKOH HH(OpMAINH
U3 pa3IMYHBIX HKCTOYHMKOB (HaydHas U y4eOHO-HAay4yHas JUTEepaTrypa, CpeICTBa MacCOBOM
nHbopmanuu, cetb IHTEepHET 1 npyrue)
[TpakTHYECKOE 3aHSITHE 2
Ne 13 Keiicel Ha aHa)IM3 HHPOPMALIMK O HAYYHBIX JOCTUKEHHUSIX B 00JJACTH F€HETUUECKUX TEXHOJIOTUH,
KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOTHH.
Ne 14 3amura keiica: mpeJCcTaBlI€HUE PE3yIbTAaTOB PEIICHUS KeHCOB (BBICTYIUIEHHE C TPEe3eHTAINe)
Pa3nea 11. Pemenue keiicoB B 00,1aCTH GHOTEXHOJIOTHi ° 6 OK-01, OK-02,
Tema 11.1.1. ITpodeccHoHAIBHO OPHEHTHPOBAHHOE COAepxkaHue (CofepKaHue MPUKJIATHOT0 MOIYJIs) 6 OK-04, OK-07
buorexHonorun | Pa3BuTHE NMPOMBINUICHHOW OHOTEXHOJIOTHI W €€ NMPUMEHEHHE B JKU3HU YEJOBEKA, MOWCK M aHAIM3 IIK 3.3
B IPOMBIIIJIEHHOCTH | HHGOPMAIIMK W3 Pa3IMYHBIX KMCTOYHUKOB (HayyHas W Yy4ueOHO-Hay4yHas JHTEparypa, CpencTBa
MaccoBoi nHpopMmanmu, cetb UHTEpHET 1 Ipyrue)
[IpakTuueckue 3aHATHS 4
Ne 15 Keticel Ha aHanmu3 WHGOPMAIMHM O PA3BUTHH IMPOMBIIUICHHOW OHOTEXHOJIOTHH (10 MUHH-
rpymnmnam).
No 16 3ammra Keiica: mpeICcTaBICHUE PE3YJIHTATOB PENICHUs KeMCOB (BBICTYIUICHHUE C MPE3CHTAIINECH )
IIpomexyrounas arrecrauus (1uddepeHIMPOBAHHBIN 3a4ET) 2
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIMYA IPOTPAMMBI OBILIEOBPA3OBATEJIBHOI
JUCHUILINH

3.1. lns peaju3aluM NpOrpaMMbl AUCHUILUIMHBI MPeIyCMOTPEHbI cjelylolue creluaabHble
NOMeLleHHus:

Jlist peanu3anuy IporpaMMbl TUCIMILIMHBL TTPEIYCMOTPEHBI CIETYIOUINE CIICIHaIbHbIe
MTOMEIICHUS: Y4eOHbIN KaOMHET «broIorumy.

Kabuner «buonorum», oOCHaIIeHHBIM B cooTrBeTcTBHM ¢ 1. 6.1.2.1 oOpa3oBarenbHOU
nporpammsl 1o crieranbHocTi 08.02.14 DxcmyaTanus 1 00CTy>)KnBaHHE MHOTOKBAPTHPHOTO JIOMA.

3.2. UudopMmaninoHHoe o0ecnedeHne peajn3aiun NporpamMmbl

Jnst peanuzanuu IpOrpaMMmbl  OMONIMOTEYHBIM (POHI WMEET IMedYaTHbIE M DJIEKTPOHHBIC
oOpa3oBaTellbHbIc W WH(GOPMAIMOHHBIE PECYPCHI, PEKOMEHJIOBAaHHBIC JUISI HCIOJIB30BAHUS B
00pa30BaTeIILHOM IpoIiecce, He CTapIIe MSATH JIET C MOMEHTA U3/IaHus.
OcHOBHbBIE MeYaTHbIE U3TAHUSI
1. buonorus. 10-11 kiace (yriyOneHHBIM YpOBEHB): YUeOHUK JJIsi CPETHETO O0IIero oopa3oBanus /
B. H. {dperun [u ap.]; mox obmew pemakmueirt B. H. SpermHa. — 2-¢ w3n. — Mocksa:
N3narensctBo IOpaiit, 2022.
2. buonorus: y4eb, mus CTyA. ydpekaeHud cpen. mpod. obOpaszosanus/ (H.B. UeObrmes, I'.T.
I'punesa, I'.C. I'y3ukoBa u np.); non pexa. akagemuka H.B. YeObrmena. -17-e usn., crep. - M.:
OO0pa3oBarebHO-U3IATSIbCKHIA IEHTP «Akafemusi», 2023. - 448 c.
3. buonorus ms npodeccuii i CreUaIbHOCTEH TEXHHYECKOTO U €CTECTBEHHO -HAYIHOTO MPOQIIICH:
yue0, i cTya. yupexaeHuit cpea. npod. oopazoanus/B.M. Koncrantunos, A.I'. Pe3zanos, E.O.
®daneera; mox pen. B.M. KoncrantunoBa. -10-u3m., crep. -M.: OOpa3oBaTenbHO-U31aTEIbCKHUMA
LEeHTp «Akanemusi», 2022. -336 c.

DJIeKTPOHHbIE U3aAHMS
1. buonorus. 10-11 kmace (yriyOneHHBIH YpOBEHB): YU€OHUK JJIsi CPETHETO O0IIero oopa3oBanus /

B. H. Sperun [u ap.]; mox oOmedt pemakmuedt B. H. Speirmaa. — 2-¢ w3n. — Mocksa:
MznarensctBO FOpaiit, 2022. — 357 ¢. — (Hapomnoe nmpocpemenne). — ISBN 978-5-534-15630-0.
—  Tekcr: osmextpounsiii  //  O6paszoBatenbHas r1matdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/509241

2. O6yxos, JI. K. bwuonorus: kimerkm W TKaHU: Yy4eOHOe TOCOOME JUIsI  CPEIHEro
npodeccroHanbHoro oopaszosanus / 1. K. O6yxos, B. H. Kupuienkosa. — 3-e uzz., nepepad. u JIo1.
— Mocksa: U3narensctBo FOpaiit, 2022. — 358 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-07499-4. — Texkct: anexktponHblil // OOpa3oBarensHas miargopma HOpaiiT [caift]. —
URL.: https://urait.ru/bcode/494034

3. Buosorus: yueOHUK W TPAKTUKyM Ui CpeaHero mnpodeccronanspHoro obpaszomanus / B. H.
Speirun [u gp.]; non penakuueir B. H. Speiruna. — 2-e uzn. — Mocksa: UznatensctBo HOpaiiT,
2022. — 378 c. — (IIpodeccuonansrnoe obpasoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
anektponHsbii // ObpaszoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489661

JlonoiHMTeIbHbIEe HCTOYHUKHU

1. EcrectBo3Hanue. buonorus: yudeb. cryn. yupexaeHuil cpen. npod. obpazoBanust/ JLA.
[Mapmrytuna. -2-e uzf., crep. M.: M3narensckuit neHtp «Akanemus», 2020. — 352 c.

2. Huxutunckas T.B. buonorus: kapmansslii cripaBounuk. — M., 2018.
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3. CuBornazo B.U., AragonoBa W.b., 3axapoBa E.T. buomorus. OOGmas Ouomnorus: 06a30BbIii
ypoBensb, 10—11 xmacc. — M., 2018.

4. TMaBnoBa, E. WM. Dxomorus: y4eOHUK W TPAKTUKYM I CpPEIHEro NpodeCCHOHATBLHOTO
obpazosanus / E. U. I1aBnosa, B. K. HoBukoB. — Mocksa: MU3narensctBo FOpaiit, 2022. — 190 c.

5. bnunos, JI. H. Dxonorust: yaebHOe mocobue aiisi cpeaHero mpodeccuonansHoro oopasosanus / J1.
H. baunos, B. B. IlonsikoBa, A. B. Cemenua ; mox obmieit penakueit JI. H. binnoBa. — Mocksa:
WznarensctBo FOpaiit, 2022. — 208 c.

6. HecmenoBa, H. H. DOxonoruss uenoBeka: y4eOHMK ¥ TPAKTHKYM JUIi  CPEIHETO
npogeccrnonansHoro obpasosanus / H. H. Hecmenoa. — Mocksa: M3natensctBo FOpaiit, 2022. —
157 c.

7.7. buonorus mis mpodeccwii W CHENUATBHOCTEH TEXHHYECKOTO M ECTECTBEHHO-HAYYHOTO
npoduiied: yaeOHUK UI CTY. YIpexXIeHH cpea. nmpod. oopazoanus / B. M. Koncrantunos, A. I'.
Pezanog, O. E. ®aneeBa; nmon pen. B. M. Koncrantunoa. — M. : M3naTenbckuii 1IeHTP
«Axanemus», 2016/ — 336 c.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHOI
JUCHUILINHDBI

KoHTposib HM oOHmEeHKa pe3ynbTaTOB OCBOCHHS  00IIe0Opa3oBaTENbHONW  JUCIUTUIMHBI
PacCKpBIBAIOTCST 4Yepe3 NUCHMIUIMHAPHBIE pe3y/lbTaThl, HaIpaBieHHbIE Ha (GOPMUpPOBAHUE OOLUX U
podecCHOHATBHBIX KOMIIETCHIIHN 10 pa3/ieliaM U TeMaM COJICpP)KaHUs Y4eOHOT0 MaTepHaa.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMMEeTEeHIHSA MepONPUSITHS

OK 01. Bsibupare cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOGcyxaeHHE 110 BOTIpOCaM
peneHus 3amaq | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | JICKOUH

npoeccCuoHaIbHOM 8.1, 8.2, 9.1-9.3, PazpaboTka rimoccapus
JIGATENBHOCTH TIPUMEHHTENBHO | o 4o /7 g sTToo/c. 10.1 3amoaHeHHEe  CPaBHUTEIBHBIX
K pa3JInYHBIM KOHTEKCTaM ' : " | Tabmu

10.2, 10.31T-0/c, 11.11T-0/c TectupoBanue

VYeTHbIM onpoc

JIMKTaHT Ha WCMOJb30BaHHUE
apryMeHTOB, OHOJOrHYECKON
TEPMHUHOJIOTHH U CHMBOJIMKH
NunuBunyanbHas
camocTosiTeNbHas paboTa
[IpencraBienune pe3yabTaTOB
MPaKTUYECKUX PadboT
KonTtposbHabIe paboThI

3ammuTa TBOPYECKUX padoT

3ammTa WHIUBUTYaJTbHBIX
MIPOCKTOB
Brinonnenue 3aaHUN
MIPOMEKYTOUYHOU aTTECTAIlUN
OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS 11O
COBpPEMEHHBIC cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIEKIHU
IIOMCKa, dHaJIn3a 7_1_7_3’ 8.1, 8.2, 9.1-9.3, Pa3pa60TKa MEHTAJILHOU
i MHTEPUPETAMH | g 41 /o g 5[[-o/c. 10.1. | KAPTHI B MUHH Ipymmax
nHpopManuu, ; ' ' | BBIIIOJIHEHHUE U 3aLUTa

10.2, 10.3IT-o/c, 11.111-0/c

u nH(pOpMaITMOHHBIC 71a00paTOPHBIX padoT

TEXHOJIOTUU JUISL BBITIOJTHCHUS [IpencraBieHue pe3yybTaTOB

3a1au npoheccHOHATLHOM NPaKTUYECKUX paboT

JeATEIbHOCTH [IpencraBieHue yCTHBIX
COOOIICHHMI C IPE3CHTAIUECH,
MIOJITOTOBJICHHBIX T10 TICPEYHIO
UCTOYHHUKOB,
PEKOMEHI0BAaHHBIX
npernoiaBaTesieM

OK 04. O¢p¢extuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHHEe IO BOIIPOCcaM

B3aMMO/IEiCTBOBATh u | 4.3 51-5.4,6.1-6.3, 7.1-7.3, | Jekuun

paboTaTh B  KOJUIGKTHBE H | g1 8.2, 0.1-9.3, | llpencraBnenne  pesyiabTaToB

KOMaH/1e 9.4M-0/c, 9.5M-o/c, 10.1, | MPAKTHIECKUX paboT

3aH_[I/ITa TBOPUCCKHUX paGOT

10.2, 10.3I1-0o/c, 11.111-0/c Sawmura HHJTUBH Ty ATHHEIX

7 TIpodheccHOHAIBHO OPUEHTHPOBAHHOE COJIEPKAHUE (COMEPKAHIE NPUKIATHOIO MOYJIS) 27



IIPOEKTOB

OK 07. CoJieiicTBOBaTh
COXPaHEHUIO OKpYXarolen
Cpelbl, pecypcocOepexeHHIO,
MIPUMCHSITh 3HAHUS
00  W3MCHEHUH KJINMaTa,
IIPUHLIATIBI OepeKIUBOTO
MPOU3BOJCTBA,  A(PPEKTUBHO
JICUCTBOBATh

B UPE3BBIYANHBIX CUTYALMIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4IT-o/c, 9.5IT-o/c, 10.1,
10.2, 10.311-0/c, 11.111-0/c

OO6cyx1eHne 1o BoIpocam
JEKIUU

Pa3paboTka rioccapus
3arnojJHEHUEe  CPaBHUTENBHBIX
TabInL

TectupoBanue

VYerHbIM onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTHH U CHMBOJIMKH
NupuBunyansHas
camocTosiTeNnbHas padoTa
IIpencraBnenne pe3ysbTATOB
MPAKTHYECKUX padoT
KoHTpoiabHbIe paboThl

3ammuTa TBOPUYECKUX padoT
3amura VH/IMBUIYaITbHBIX
MIPOEKTOB

BrmmonHenne 3amannii
MIPOMEKYTOUYHOM aTTECTANK

K 3.3 Odopmiate

IJIAHOBYIO | OTYETHYIO
JIOKYMEHTAITU IO 10
MPOU3BOACTBY  M3JEIUN U3

KOMITIO3BMIITMOHHBIX MAaTCpHUaJIOB

Temsr 9.1- 9.5, 10.1-10.3,
11.1
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