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1. O0mas xapakTepucTuKa pado4eil mporpaMmMsbl 001e00pPa30BaTeJIbHOM JUCHTUIIIMHBI
«buogorus

1.1. MecTo IMCHMIIMHBI B CTPYKTYpe o0pa3oBaTtesibHOil nporpammsl CIIO:

OoOmieobpa3oBarenbHas AWcCUUIUIMHA «buoONOTHs» SBIseTCS 00SM3aTENbHOW YacThIO
00111€00pa3oBaTeNIbHOrO 1UKJIA 00pa3oBarenbHON mporpammbl B cootBeTcTBUU ¢ GI'OC CIIO
no npodeccuu 54.01.06 M3roroBuTENns XyA0KECTBEHHBIX U3AEIUN U3 METaJLIA.

TpynoemkocTs aucuuminHbl «buonorus» Ha 0a30BOM ypoBHE cocTaBiseT 72 wyaca.
ITepuon o6yuenus 1 kype.
1.2. Ileau ¥ nJIaHUpYeMble pPe3yJbTAThl 0CBOCHUS AUCHUILIUHBI:
1.2.1. Heap AMCHUILIHHBI

Coneprkanue mporpammbl 0011€00pa3oBaTeIbHON AUCHUILTUHBI «bHosIorusy HanpaBiIeHO
Ha JOCTMXKEHHME pEe3yJIbTaTOB €€ U3ydeHUs B cooTBercTBUU ¢ TpedoBanusmu OI'OC COO c
yueToM npodeccuoHanbHoi HanpasiaeHHocTd @I'OC CIIO.

Lenp wu3ydenus paucuuiuiiHbl «buosorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00y4arolyUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM KHUBBIX CUCTEM
pa3HOro paHra ¥ npuoOpeTeHue YMEHHUI MCI0JIb30BaTh ATH 3HAHUA JUISl TPAMOTHBIX JIEHCTBUM B
OTHOILICHUU OOBEKTOB >KUBOI MPUPOJIbI M PEILICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.
JlocTikeHue Lenu U3ydeHHs JUCLUIUIMHBL «buonorus» Ha 6a30BOM ypoBHE 00ecreunBacTCs
pELICHUEM CIIEAYIOIINX 3a/1a4:

. OCBOCHHME OOYYaIOUIMMMCA CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOpUsX, YUCHHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUiax, CIy)KaLIMX OCHOBOH JUIsl (hOPMHUPOBAHMS
IpeJICTaBICHUM 0 €CTECTBEHHO-HAYYHOU KapTUHE MUpa,
0 METOAaxX HAy4YHOTO IO3HAHUs, CTPOCHWH, MHOTOOOpa3sMH M OCOOCHHOCTSAX JXUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHM3alliM, BbIIAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX MCCIEIOBAaHUSAX B
OuoJIoruu;

. dbopmupoBaHue y o0yyJaromuxcs [I03HABATENbHBIX, UHTEJUIEKTYaJIbHbIX
U TBOPYECKHX CHocoOHOCTEHl B Tpolecce aHanmM3a JaHHBIX O MYyTAX  Pa3BUTHA
B OMOJIOTMH HAYYHBIX B3IJISIIOB, UAEH M MOJIXOJ0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS
OpraHu3aluy,

. CTaHOBJIEHHE Yy oOOydarommxcsi oOled KyJbTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH M OLIEHUBATH SIBICHUS OKPYXKAIOIIETO MHpa >KMBOM NPUPOABI Ha
OCHOBAHWH 3HAHWH U OMBITA, MOJYYSCHHBIX IPU U3yYCHUH OHOJIOTHH;

. ¢dopmupoBaHue y o0ydaroluxcs YMEHHH WUIIOCTPUPOBATH 3HAYCHHE OMOJOTHUYECKUX
3HAHUW B TPAKTUYECKOW JESITEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTU;

o BOCIIUTaHHUE YOSKIEHHOCTH B BO3MOXHOCTH [TO3HAHUS YEJIOBEKOM JKUBOM

IPUPOABI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOMIOACHUS STUYECKUX HOPM IpH
IIPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

o OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIsl MOBBILICHHUS YPOBHS 9KOJIOTHYECKOM
KYJBTYpBI, JUIsl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o OpUMEHEHHE MNpPUOOPETEHHBIX 3HAHMW W yMEHUH B  IIOBCEJHEBHOM KHM3HU
JUI OLEHKU TIIOCIIEACTBUN CBOEH NEATEIbHOCTH IO OTHOILIEHHIO K OKpY)Kawllel cpene,
COOCTBEHHOMY 370pPOBBIO, 00OCHOBAaHUE U COOJIIO/ICHHE MEpP POPUIAKTUKY 3a00IeBaHUIA.



1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 0011e00pa30BaTeIbHON IMUCUUILIMHBI B
cootBeTcTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe ®I'OC COO

O6mme xomnetenuu (nainee — OK) u npodeccronansupie komnerenuu (nanee — [MK) ®I'OC
CIIO B COOTHECEHUH C JIMYHOCTHBIMH, MeTanpeIMeTHbIMU
U TpeIMETHBIMH  pe3yiabTaramMu  oOydeHus Oa3oBoro ypoBHs (mamee —  IIPO)
®I'OC COO npencraBieHbl B TaOIUIIE:



Kon u [Inanupyemble pe3yabTaThl 0CBOEHHS THCIUIIIUHBI

HAUMEHOBaHHe

q’OPM“pyeM"'yX Oo6umme!- JucuMnInHapHbIe?

KOMIeTeHI U
OK 01. BsiOupars | JInuHOCTHBIE pe3ynbTaThl AOJDKHBI oTpaxkath B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAaHUN O MECTE U POJIU OMOJIOTUU
CHOCOObI  pElIeHUs | TPYAOBOIO BOCIIMTAHUSA: B CHUCTEME HAay4yHOTO 3HaHUsS; (YHKIMOHAIHHOH TPaAMOTHOCTH
3a/1a4y - TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH MACTEPCTBa, | YEJIOBEKA JJISl PEUICHHUS KU3HEHHBIX MTPOOIIEeM.
npodecCHOHATBHON | TpyAoIooue; I1P6 2. CdhopMUpPOBAaHHOCTE YMEHHSI PACKPBIBATH COJCp)KAHHE
JESITEIIbHOCTH - TOTOBHOCTh K aKTHBHOHW AESITENbHOCTH TEXHOJOTHYECKOW | OCHOBOIIONATAIOUIMX OWOJIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIHHO U COLIMAJIbHOM HaIPaBJIEHHOCTH, CTIIOCOOHOCTH | KH3Hb, KIETKA, TKaHb, OpraH, OpPraHMW3M, BHUM, MOIYJISAIUS,
K pa3IMYHbIM | HHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO BBINOIHSITH | SKOCUCTEMa, OMOLIeHO03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JesITeIbHOCTD; U TpeBpallleHue SHEepruu), romeocra3 (camoperyisuus),

- MHTEpeC K pa3auuHbIM cdepaM podeccHoHaTbHON
JeSITeTbHOCTH.

MertamnpeaMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OniajieHne YHUBEPCAIBHBIMHA y4EOHBIMU TTO3HABATEIbHBIMA
IEUCTBUSIMU:

a) 6a30BbIC JJOTHUECKUE JICHCTBHUS:

- CaMOCTOSITENIbHO (OpMyIUpOBaTh M aKTyalIU3HpPOBATH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIM MPHU3HAK WIM OCHOBAHHUS
JUTSL CpaBHEHMSI, KJIacCU(UKAIUN U 0000IIECHUS;

- ONPEAETATH LIENIU AATENbHOCTH, 33/1aBaTh IapaMeTphbl

U KPUTEPUH UX JTOCTHKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTHU M IIPOTUBOPEUUS

B pacCMaTpPUBAECMBbIX SIBJICHUSX;
- BHOCUTb KOPPEKTHBBI B
COOTBETCTBHE  PE3yJbTATOB

JIEeITEIBHOCTD,
LIEIISIM,

OLICHUBATh
OLCHUBATL PHCKHU

OuocuHTe3 Oelika, CTPYKTYpHas OpraHu3alUsl XHUBBIX CHUCTEM,
JUCKPETHOCT, camMoperyJIsiLus, CaMOBOCITPOU3BE/ICHUE
(penpomyKIus), HACJIEJICTBEHHOCTD, W3MEHUYUBOCTb,
SHEPTO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBASI OPraHU3aLIUS.

ITP6 3. CdopMUPOBAaHHOCTh YMEHHsI PACKPBIBATh COJCP)KAHUE

OCHOBOTIOJIATAIOMIUX  OWOJIOTHYECKUX TCOPHH ©  THUIIOTE3:
KJIETOYHOMW, XPOMOCOMHOM, MYTallMOHHOHM, SBOJIIOIMOHHOM,
MIPOUCXOXKIACHUS )KM3HU U YEJIOBEKa.

I1P6 4, CdopmMupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIAralIre OUOJIOTUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BaswmmoBa, O. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uXx NpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

ITP6 5. IlpuoOpeTeHHE OMBITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIONB3YEMBIX B OMOJIOrHH: HAOIIOICHUS

Y ONMCAHMS KUBBIX CHCTEM, MIPOILIECCOB U SIBJICHUMN; OpraHU3alluu

! Vka3bIBaloTCs TMUHOCTHBIE M METANpPeMETHBIE pe3yibTathl u3 ®I'OC COO, B opMUPOBAHMH KOTOPBIX Y4aCTBYeT 0011e00pasoBaTesbHas UCIUILIHHA.
2 JlucuuruiMHapHbie (peaMETHBIE) PE3YIbTAThl YKA3bIBAIOTCA B COOTBETCTBUHU ¢ MX NMOJHBIM nepedneM Bo ®I'OC COO. IpeamertHsie pesynbrarsl 6azoBoro yposus (ITP6) HymepyroTcs
B cootBercTBHE PI'OC COO (IIpmka3 MunoOpuayku Poccnu ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.).
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MMOCJICJICTBUI IEATCILHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBHS:

- BIIaJICTh HaBBIKAMHU y4€OHO-UCCIIEI0BATEIBCKOM

U TPOCKTHOH JIEATEIHHOCTH, HABBIKAMHU pa3peiieHus
npo0Jem;

- BBISIBIISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U

U aKTyaJU3UpOBaTh 3a/1a4y, BBIIBUTATh TUIIOTE3Y

€e peIICeHUs, HAXOAUTh AapryMEHThl JUIsl J10Ka3aTeIbCTBa
CBOMX YTBEPXKICHHH, 3a/JaBaTh MapaMeTpbl U KpPUTEpUU
pelieHus;

- aHAIM3UPOBATh MOJYYCHHBIE B XOJE pEIICHUs 3a7auu
pe3yNIbTaThl, KPUTUYSCKH OIICHUBATh WX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
pa3pabaThIBaTh IUIaH pelIeHUs MPOOIeMbl C yUeTOM aHallu3a
UMEIOLINXCS MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYpPCOB;
-- YMETh MEPEHOCHUTH 3HAHUS B MIO3HABATEIHHYIO

U MPAKTUYECKYI0 00JIaCTH KU3HEACITEIbHOCTH;

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIBUTaTh HOBBIE HJIEH, Mpeajarath OpPUTHHAJILHBIC
MOJIXO/IbI U PELICHUS

U TIPOBEACHHUS OWOJOTUYECKOTO HKCIICPUMEHTA, BBIIBHIKCHUS
TUIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXIY HCCIICTyEMBIMHU
BEJIMYUHAMU, O0BsICHEHUS MOJTy4EHHBIX pe3ynbTaToB
U (GOPMYyJTUPOBAHUS BBIBOJIOB C HCIOJB30BAHUEM HAYIHBIX
MOHSATUIN, TEOPUN U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICIATH CYIICCTBCHHBIC
MpPU3HAKA  BHUPYCOB, KIETOK NPOKAPHOT U  DYKApHUOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHMOTeOIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIICCTB M TIPEBPAICHHUS DSHEPrUU B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTHUECKOro oO0MeHa, XEeMOCHHTE3a,
MHUTO3a, MEHO03a, OIUIOJOTBOPCHHUS, DPA3BUTHUS H PA3MHOXKCHUS,
WHJIMBHIyaIbHOTO Pa3BUTHUS opraHu3Ma (OHToreHesa), 00prObI 3a

CYIIECTBOBaHHE, €CTECTBEHHOTO 0TOOpa, BHI000pa3OBaHMS,
HPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTAaHUsl, BIMSHHS
KOMIIOHCHTOB OKOCHUCTEM, AHTPOIIOICHHBIX N3MEHEHHUH

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U MPEBpAIlleHUE SHEPTHH B buocdepe.

I[IP6 7. CdopMupoBaHHOCTh YMEHUS MPHUMEHSATH IOJTY4YECHHbBIE
3HAHUS Ui OOBSICHEHUs] OMOJIOTMYECKHUX IMPOIECCOB M SIBICHUH,
JUTSL IPUHSTHSI TPAKTHYCCKUX PEIICHUH B MOBCEIHEBHOW JKU3HU

C TIenplo olecriedyeHHs O€30MacHOCTH CBOErO 370POBbI U
3JI0POBbsI OKPYKAIOUIMX JIFOJICH, COOIOACHUS 370pOBOro obpasa
KHU3HHU, HOPM TPAMOTHOTO TIOBEJICHHUS B OKPY)KAFOILEH PUPOIHOM
cpejie; MOHMMaHUue HeOOXOAMMOCTH WCIOJIb30BAHUS JTOCTHIKCHHN
COBPEMEHHOW OMOJIOTHMH M OWOTEXHOJIOTUH Ui PallMOHAIBLHOTO
MPUPOJIOTIOE30BAHHSI.

I[TP6 8. CdhopMHpPOBAHHOCTH YMEHHUS peliaTh OHOJOTHYCCKUE
3aJ]auu, COCTABJISATh TCHOTHIIMYCCKHE CXEMbI CKPCIIIUBAHHS

IUIE pasHBIX THUIIOB HACJIEIOBAHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTABJIATh CXEMBI MIEPEHOCA BEIIECTB M SHEPTHH B IKOCHCTEMAX
(uenu MUTaHWS, TUIIEBHIE CETH).

I[IP6 9. CdopmMHupOBaHHOCTh YMEHHH KPUTHYECKH OIEHUBATH
nH(OPMAILIMIO  OMOJIOTUYCCKOTO  COACPIKAHMS,  BKJIFOYAOILYIO




MICEBJIOHAYYHbIC 3HAHUS W3 Pa3UYHBIX HCTOYHHKOB (CpeiacTBa
MaccoBOW HMH(POPMALMU, HAYYHO-TIONYJISIPHBIE MaTepUalbl);
HUHTEPIPETUPOBATH ITUYECKHE ACTICKTHI COBpPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTMH, MEIMIMHE, OHOTEXHOJOIHU;
paccMaTtpuBaTh  TJIOOATbHBIE  SKOJOTHYECKHE  MPOOJIeMbl
COBpEMEHHOCTH, (OpPMHPOBATh [0 OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIIUIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIC
MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHMYECKOM
uHQOpMaMd W3  HECKOJBKUX  HMCTOYHHUKOB,  T'PaMOTHO
MCI0JIb30BaTh NOHATUHHBIN anmnapar OMoJI0THU

OK 02.
Hcnonp3oBaTh
COBPEMEHHEIC
CpeIcTBa  IIOMCKAa,
aHaJIM3a

U UHTepIpeTaruu
uHpOpMaUn

U UHPOpPMAIMOHHBIE
TEXHOJIOTHH TUTSI
BBIMIOJTHEHHST 33724
po(hecCUOHATLHOM
JESITEIIbBHOCTH

JIM9HOCTHBIE pPe3yJbTaThl JIOJDKHBI OTpakaTb B YaCTH:
[ICHHOCTH HAYYHOTO IMO3HAHHMS:

-C)OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BHUTHSl HAyKH U OOLICCTBEHHOU
MIPAKTHUKH, OCHOBAHHOTO Ha  Juajore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertarnpeaMeTHbIe Pe3yiIbTaThl JOKHBI OTPAKATh:
OBnajieHne YHUBEPCAITBHBIMU YICOHBIMY ITO3HABATEIHHBIMU
NEUCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJI1aACTb HaBbIKaMH MMOJIy4YCHU A I/IH(bOpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYLICCTBJIATD IIOHUCK, aHaJIu3, CUCTCMATHU3alluIo

¥ MHTEPIPETANNI0 WHPOPMALMU PA3INYHBIX BUJOB U (HopMm
IIPE/ICTABIICHNUS,

- OILICHWBATh JOCTOBEPHOCTbH, JIETHTUMHOCTh HH(OpMAIIHH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE M PO OUOJIOTHH

B CHUCTEME HAy4YyHOTO 3HaHUs; (YHKIHMOHAJIBHOH TIPAMOTHOCTH
YeJI0BeKa JUIsl PEUICHHUS )KU3HEHHBIX MPOOJIEM.

IIP6 7. CdopMupoBaHHOCTh YMEHUS MPHUMEHSATH IOJY4YEHHbBIE
3HAHUS U1 OOBSACHEHHsS] OMOJIOTMYECKHX IMPOIECCOB U SIBICHUM,
JUTSL IPUHSTHSI TPAKTUYECKUX PEIICHUH B MIOBCEIHEBHOW JKU3HU

C Ienblo olecriedyeHHs O€30MacHOCTH CBOErO 370POBbI U
3JI0POBbSI OKPYKAIOLIMX JIFOJICH, COOIOIACHUS 30pOBOro oOpasa
KU3HHU, HOPM TPAMOTHOTO TIOBEJICHHS B OKPY)KAIOILEH PUPOIHOM
cpejie; MOHMMaHUe HEOOXOAMMOCTH WCIOJIb30BAHUS JTOCTHIKCHHUN
COBPEMEHHOW OMOJIOTHH M OWOTEXHOJIOTUH Ui pPallMOHAIBLHOTO
MPUPOJIOTIOIE30BAHHSL.

ITP6 10. CdopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIC
MUCHbMCHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE OMOJIOTHYECKOM
uHbOpMaMM W3  HECKOJbKUX  HCTOYHHUKOB,  T'PAaMOTHO
UCIIOJIb30BATh MOHATHIHBIN anmnapar OMOJI0THA

OK 04. DddexTrBHO
B3aUMO/ICHCTBOBATh
U paboTaTh

B KOJUICKTHBE

¥ KOMaHjie

JIMgHOCTHEIC PE3yabTaTbl OOJDKHBI OTpaXaTb B YaCTH!:

OCHHOCTH HAYYHOI'0O IMO3HAHUA: OCO3HAHUC [LECHHOCTU
HaquOfI JACATCIIBHOCTH, T'OTOBHOCTbH OCYHICCTBJIATDH
IMPOCKTHYIO n HCCJICAOBATCIILCKYHO ACATCIIBHOCTD

HMHIVBHUAYAJIbHO M B I'PYIIIC.

ITP6 5. IlpuoOpeTeHHE OMbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOT'O TO3HAHUS, UCTIOIb3YEMbIX B OMOJIOTHU: HAOIIOACHUS H
OIMCAHUS JKUBBIX CUCTEM, IIPOIIECCOB U SIBIICHUI; OPTaHU3AINHA 1
MPOBEICHUSI  OMOJOTMYECKOTO  AKCIIEPUMEHTA,  BBIIBHIKCHHS
THIOTE3, BBISBICHHUS 3aBUCUMOCTH  MEXJY HCCIICIYEMBIMHU




MertanpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBaajgecHue YHUBEPCATLHBIMH KOMMYHHKATHBHBIMU
IEUCTBUSIMU:

0) COBMECTHasl I€SITEIIbHOCTD:

- MIOHUMATh U UCIIOJIb30BATh MIPEUMYIIIECTBA KOMaHTHOM

Y MH/IUBHTyaJIbHON pabOTHI;

- TOpUHUMATh Il  COBMECTHOH  JESATEeNbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH ICUCTBUS

M0 €€ JIOCTIDKEHHUIO: COCTaBJIATh IUIAaH  JCHCTBHIA,
pacmpeneniarb pPodd € YYETOM MHEHHUM Y4YaCTHUKOB

00CYyXJ1aTh Pe3yIbTaThl COBMECTHOM pabOThI

BEJIMYMHAMHU, OOBSICHCHHS TOJYUCHHBIX PE3yJbTaTOB
U (GOPMYyJTUPOBAHUS BBIBOJIOB C HCIOJB30BAHUEM HAYIHBIX
MOHSITUH, TEOPHUI U 3aKOHOB

OK 07.
ConencTBOBaTh
COXpaHEHUIO
OKpY’Karolen

cpensl,
pecypcocOepexeHu
10, MIPUMEHSATD
3HAHUA

00 H3MCHCHHUU
KJIMMaTa, TPHHIIUIIBI
OEpEKITUBOTO
MIPOM3BO/ICTBA,

3P PEeKTHBHO
JIIEUCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUAX

JluyHOCTHBIE pe3yibTaThl JOJDKHBI OTpakKaTb B YaCTHU:
9KOJIOTUYECKOTO0  BOCIUTAaHHUA: -  C(HOPMHUPOBAHHOCTH
HKOJIOTUYECKOM KYJIbTYphl, TOHUMAHUE BIUSHUS COIUATIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAIBHON Cpeibl, OCO3HAHUE TIO0AILHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUIAaHMPOBAaHWE W  OCYLIECTBIEHUE  JCUCTBUH B
OKpY’Kalollle cpe/ie Ha OCHOBE 3HaHUS LEJIeH yCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

- QaKTUBHOE HEMNpHUATHE JCUCTBUM,
OKpY>Karolllei Cpeae;

- yMeHUue MIPOTHO3UPOBATH HeOIaronpusTHHIC
DKOJIOTUYECKUE IMOCIEACTBUSA MPEANPUHUMAEMBIX NEHCTBUM,
MpeaoTBpallaTh UX;

- pacuidpeHue OmbITa
HaIpaBJICHHOCTH.
MeranpeameTHbIe pe3ynbTaThl JOJDKHBI OTPAXKaTh:
Ognagenue YHUBEpCaJIbHBIMU KOMMYHUKATUBHBIMU
JICHCTBHUSMU:

0) cCOBMECTHAs ICITEIIbHOCTD:

- TIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y UHJIMBUIyalIbHOM paboTHI;
- MIPUHUMATh eau

IIPUHOCAIIUX BpCa

JIESITCILHOCTH  DKOJIOTHUYSCKOM

COBMECTHOM JIESITEILHOCTH,

ITP6 5. IlpuoOpeTeHHe OMbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIOIB3YEMBIX B OMOIOrHH: HAOII0ICHUS

Y OIMCAHUS KUBBIX CHCTEM, IPOIIECCOB H SIBJICHHI; OpraHU3aIluu
U TPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXIYy HCCIICIyEMBIMHU
BEJIMYUHAMU, OOBSICHEHHSI ITOJTYY€HHBIX PE3yIbTaTOB

1 (GOPMYJTUPOBAHUS BBIBOJIOB C HCIOJB30BAHUEM HAYIHBIX
MOHSATUIN, TEOPUN U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICIATH CYIICCTBCHHBIC
NpPU3HAKA  BHUPYCOB, KIETOK NPOKAPHOT U  DYKApHUOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHMOTeOIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIICCTB M TIPEBPAICHHUS] DSHEPrUU B KIETKe, (DOTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTHUECKOro oO0MEeHa, XEeMOCHHTE3a,
MHUTO3a, MEHO03a, OIUIOJOTBOPCHHUS, DPA3BUTUS H PA3MHOKCHUS,
WHIMBHIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 00pbhObI

3a CyIIECTBOBAaHWE, C€CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOUTaHMs, BIMSHUS
KOMITOHCHTOB IKOCHCTEM, AHTPOTIOTCHHBIX W3MCHCHUN
B DKOCHCTEMAaxX CBOEU MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBPAIICHUE SJHEPTUH B Orocdepe.

I[TP6 7. CdopMupoBaHHOCTh YMEHUS MPHUMEHSATH IOJTYYEHHbBIE
3HAHUS I OOBSICHEHHsI OMOJIOTHYECKUX TPOIIECCOB U SIBJIICHUM,




OpTraHHU30BbLIBATH nu KOOPpAUHHPOBATH Ilel\/JICTBI/IH
M0 €€ JOCTIDKSHHIO: COCTaBIATh IIJIaH  JICHCTBHIA,
pacupenensatb poiad € Y4eTOM MHEHHUM YYaCTHUKOB

00CyXJIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI

IUISL IPUHSATHST MTPAKTHYECKUX DPEHICHUH B TOBCEIHEBHOW KHU3HH
C nenplo obecredeHHss OE30MaCHOCTH CBOETO  370POBbSI U
3JI0POBBSI OKPYKAIOIINX JIFO/ICH, COOJIOICHHs 37I0pOBOro 00pasa
KU3HH, HOPM TPAMOTHOTO TIOBEJICHHUS B OKPY)KAIOILEH TPUPOIHOM
cpene; MOHMMaHHe HEOOXOAMMOCTH HCIOJIBb30BaHUS JOCTHIKEHHN
COBPEMEHHOW OMOJIOTHMH M OWOTEXHOJIOTUH Ui pPallMOHAIBLHOTO
IPUPOJIOTIONIF30BAHUS

IIK 1.3
IToaroraBauBaTh
pabouee MecTO C
COOJIIOIEHUEM
TpeOoBaHUI ero
palMoOHAIbHOM
OpraHu3aIly,
OXpaHbI Tpyaa,
IIOKapHOM u
9KOJIOTHYECKOH
0€30I1aCHOCTH.

JIMgHOCTHEIC PE3YIbTATHI JOJIKHBI OTpaXaTb B 4aCTH:
3KOJOIrH4C€CKOIro BOCIIMTAHUA:

— c(hopMUpPOBaHHOCTb HKOJIOTUYECKOM KYJIBTYpBHI,
IIOHUMaHHue BIIMSAHUA COIIMAJIBHO-OKOHOMMWYCCKUX
IIPOLIECCOB HAa COCTOSIHWE MPHUPOJHOW M COLUAIBLHOU
cpensl, OCO3HaHME r7100aIbHOTO XapakTepa
HKOJIOTHUECKUX MPobiieMm;

— IUJaHUPOBAaHUWE M OCYILECTBJIEHUE  JIEHCTBUHA B
OKpYXKAalollleW Cpele Ha OCHOBE 3HAHUA  IeNed

YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

— QAKTMBHOE HENpPUATHE JCUCTBUM, NPHUHOCAIIUX BpEX
OKpYXKalolllen cpee;

— yMeHue MIPOTrHO3UPOBATH
9KOJIOTUYECKUE MOCJICICTBUS
JEUCTBUM, TPEAOTBpAIIaTh UX.

MeranpeameTHbIe pe3ynbTaThl JOJDKHBI OTPAXKaTh:

OBnazneHre yHUBEPCAIbHBIMU Y4€OHBIMH MO3HABATEIbHBIMU

JICUCTBUSMMU:

B) pabota ¢ uHpopMaIuei:

UCII0JIH30BATh cpencTBa UH(OPMAITMOHHBIX u

KOMMYHUKAI[MOHHBIX TEXHOJOTUM B PEIIECHUH KOTHUTUBHBIX,

KOMMYHUKATUBHBIX W OpPraHU3AIllMOHHBIX  3a7a4 ¢

coOnrofeHreM  TpeOOBaHWW  SPrOHOMHUKH,  TEXHUKHU

0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUSI, TPABOBBIX U

STHYECKUX HOPM, HOPM HH(POPMAIMOHHOM 0€30acHOCTH.

HeOJaronpusTHbIE
IPEANPUHUMAECMBIX

I[IP6 10. cdopMHpPOBAaHHOCTH YMEHHU COONIOJATh MpaBHUIIA
9KOJIOTMYECKH IeJIecCO00pa3sHOro MOBEICHHS B OBITY M TPYAOBOU
ACATCIIBHOCTH B LCIIAX COXpaHCHHA CBOCTO 3I0POBbA U
OKpY)XKalolied MPUPOAHOW  Cpelbl; y4YUTHIBATH  OMACHOCTb
BOBI[GﬁCTBHH Ha JKMBBIC OpraHu3Mbl OIPCACICHHBIX BCHICCTB,
NOHUMAsT  CMBICNI  [IOKa3aTens  TpeNeNbHOW  JOMYCTHMOMU
KOHLOCHTpAHH.




2. CTpyKTypa M coaep:kaHue 001e00pa3oBaTe/bHOMN IUCHUIITHHbI

Bup y4eOHoii padboThI O0BeM B yacax
O0beM 00pa3zoBaTeIbHOM IPOrPAMMBI JUCHUIIIMHBI 72

B T.Y.

TEOPETUYECKUE 3aHATHS 47
MIPAKTUYECKUE 3aHATHS 19
nabopaToOpHBIC 3aHATHS 6
OcHoBHoe conepxanue’ 60
IIpodeccuonanbHO OpHEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHne 12
NPHUKJIATHOr0 MOIyJsi)?

IpomekyTounast arrecramust® (qudpepeHIupOBaHHbIN 3a4€T) 2

2.1. O0beM IMCUMILIMHBI M BUAbI y4e0HOI1 padoThI

3 OcHOBHOE COMEPKAHUE BKIIOUAET COAEPKATENBHBIE JIMHUH MO yueOHOMY mpeamery «buomorus» (6a30BbIl ypOBEHD)
denepanbHOl 00pa3oBaTebHON MPOTrpaMMBI CPETHEr0 O0IIero o0pa3oBaHMs, YTBEPHKIESHHOW MpHKa3oM MUHHCTEpPCTBA
npoceemeHus: Poccuiickoit @eneparuu ot 18 mas 2023 r. N 371 (B penakuuu [Ipukaza Munnpocsenienust Poccuu ot 9
okTs10ps 2024 r. N 704).

* TIpoheccHOHANBHO OPHEHTUPOBAHHOE COJEPIKAHHE MOKET OBITh pACIpeleNeHO Mo pasienaMm  (TeMam) HIH
CKOHIICHTPUPOBAHO B pa3zaene [IpukinanHoit Moxysb.

°> MdopMa MPOMEKYTOUHOM aTTeCTalMU U KOJIUYECTBO YaCOB, OTBOJMMBIX Ha €€ POBEJEHHE, PErIAMEHTUPYIOTCS YUeOHBIM
mwtasoM OIT CIIO.
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2.2. TemaTn4yecKkunii IJIAH U COAEPKAHNE TUCHUNIMHBI

HanMeHoBaHMe Couepman;ae yueOHOro MmaTtepuaJia (OCHOBHOE U npmbeccnona.ﬂbnou O6nem dopmupyembie
OPHEHTHPOBAHHOE)’, 1a00PATOPHbIE U MPAKTUYECKHE 3aHATHS, TPUKJIATHOH MOTYJ/Ib KOMIIeTEeHI[UH
pa3aesioB U TeM 4acoB
(IpU HAJITMYKH)
1 2 3 4
OCcHOBHOE cO/IepsKaHue
Pasnen 1. buoJsiorus kak Hayka. ZKuBble CHCTEMbI H X OPTraHU3aIUsA 2
Tema 1.1. CojneprxaHue y9eOHOTro MaTepuaia 2
buonorus buonorus — nayka o xuBoii npupoze. Csizu OMOJIOTUH C 0OIIECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTUMHU €CTECTBEHHBIMHU HayKaMu, Quiiocodueid, peauruei, STUKON, SCTETUKON U MPaBOM.
Oobmas Porms Omomornn B (opMHpPOBaHUHM COBpPEMEHHOW Hay4yHOW KapTHHbI Mupa. Cucrema
XapaKTEPUCTUKA OMOJIOTMYECKUX HAYK.
KU3HU MeTtoapl MO3HAHUA KUBOM NpUpOJbl (HAONIOAEHUE, SKCIIEPUMEHT, ONUCAHHUE, U3MEpPEHUE, OK-02
KiaccuduKanus, MOJCIUPOBaHNE, CTaTUCTUYECKass 00paboTKa JaHHBIX).
JXKusbie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTauune )KUBBIX CUCTEM
OT Heopranuueckoil mpuposl. CBoiicTBa OUOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3anuu ouocucrem: MOJIEKYJIIPHO-TE€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOIMYJIAIMOHHO-BUIOBOW, HSKOCUCTEMHBIH (OMO - TEOIEHOTUYECKUil),
ouocdepHblit
Paznen 2 XumMuuyeckuii COCTaB M CTPOEHNE KJIETKHU 10
Tema 2.1. Copep:xanue yueOHOro MaTepuana 2
XuMU4ecKui cocTaB | XMMHUYECKHI COCTaB KJICTKH. XHUMHUYCCKHE 3JIEMEHTBI: MaKPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
KieTku. Bona Bona u munepanbHbie BemiecTBa. OYyHKIMH BOABI M MUHEPAIbHBIX BEIIECTB B KIIETKE.
1 MUHEpaJbHbIC [Tognepxanue ocMOTHYECKOTO OagaHca
BELIECTBA [IpakTuueckoe 3ausaTue’ 1
Ne 1 «buonorunueckas pOJIb MUHEpPAIbHBIX BCIICCTB B 00€eCIICUEHUN KU3HEIEATEIbHOCTH OK-01, OK-02,
OpPraHu3MOB, IPOSIBICHU: nucOananca MUHEPAIbHBIX 3JICMECHTOB) OK-04
Tema 2.2. CoJepkaHne ya4eOHOTro MaTepuaia 4 1K 1.3

5 O6pasoBaTenbHas OPraHU3alKs BIIPABE CAMOCTOATEILHO OMPENENATh IOCIE0BATENLHOCTh U3YUEHHS PA3IelioB M TeM, BXOIAIINX B HUX, a TAKKE IEPEPACIIPEIETITh KOIMIECTBO
YacoB JJIsI OCBOCHHUS OOYYAIOUIMMHUCSA Y4eOHOro MaTepuaia, C Y4eTOM JIOTHKH (DOpMUPOBaHHS MPEIMETHBIX pPE3yJIbTaTOB, OOMMX M NPO(ECCHOHATBHBIX KOMIICTCHIIHIA,
MEXKIIPEIMETHBIX CBsI3eH ¢ APYTHMH AUCIUILTHHAMHA 00I1e00pa30BaTeIbHOTO M 00IIenpodhecCHOHaTFHOTO IUKIOB yaeOHoro miana OI1.

7 Yacel 1ab0paTOpHBIX pabOT U NPAKTHUECKUX 3aHATHI YUTEHBI B COAEPKAHMU y4eOHOro MaTepraa U BXOAAT B 00LIEE KOJIUYECTBO YACOB 110 TEME.
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buonornuecku
BAKHBIE XUMHUYECKUE
COETUHEHUSA

benkxu. CoctaB u cTpoeHne 0enKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie n
3aMEHUMBIC AMHHOKUCIOTH. AMHHOKHCIOTHBIN COCTaB. YPOBHH CTPYKTYpbl OEIKOBOU
MOJIEKYJIbl (TI€pBUYHAs, BTOPUYHAs, TPETUUYHAA M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonormdeckne ¢yHkuun OenkoB. DEpMEHTHI — OHOJOTHYCCKHE
karanu3aropel. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTP, CyOcTpaTHas CHenu(UYHOCTb.
KodepmenTtsl. Buramunsl. OTiinuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIH3aTOPOB.
VYraeBoasl: MOHOCaxapuabl (IVIIOK03a, pubo3a U Je30kcupubo3a), Aucaxapuibl (caxaposa,
JAKTO3a) M ToJHcaxapubel (Kpaxmal, TIHKOTeH, HEeJUIono3a). buonorndeckue (yHKIMN
yraeBofoB. Jlumuael:  TpuriaMuepuisl, Qgochomunuisl, crepounsl. ['uapoduiabHo-
runpodoOHbIe cBoiicTBa. buonormveckne QyHKuM sunuaoB. CpaBHEHHE YTIIIEBOOB,
OEeNKOB M NUNUAOB Kak HUCTOUYHUKOB »Hepruu. Hykneunoseie kucnotel: JJHK u PHK.
Hykneotuasl — MoHOMepHI HYKJIeHHOBBIX KuCI0T. Ctpoenue u ¢pynkunu JJHK. Ctpoenue n
¢byaknun PHK. AT®: ctpoenne u pyHKIIUN

JlaboparopHbie 3aHATHS

Ne 1 «Onpez[eJIeHHe HaJINYHUA KpaxmMajia B IPOAYKTAX TUTAHUS»

Tema 2.3.
CrpykTypHO-
byHKIMOHATBHAS
OpraHu3aus KJIeTOK

Copep:xanue yueOHOro MaTepuana

[{uTomorus — Hayka o kietke. KiieTounast Teopusi — mpuMep B3auMOJACUCTBHS Ui 1 (pakToB
B Hay4YHOM I103HaHUHU. METO1bl U3yUEHHUsI KIIETKU.

Krnerka kak menoctHas xuBasg cucreMa. OOmiue mpU3HAKW KIETOK: 3aMKHYTas Hapy:KHas
memOpana, monekynsl JJHK kak reHeTHueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tunbel KIETOK: JyKapuoTH4eckas M  mpokapuoruuyeckas. (OCOOEHHOCTH CTPOCHHUS
MpOKapUOTUUECKONW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3yKapHOTHUECKOU
kJeTkd. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, )KUBOTHOM U rpulHOIM KieTku. [loBepxHOCTHBIE
CTPYKTYpPBI KIETOK— KIETOYHAas CTEHKa, TIIIMKOKaIWKC, ux (yakmun. [lmazmaTtmueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIHH.

Huromnazma u ee opraHouabl. OgHomemOpanHble opranouasl kietku: IIIC, ammapar
lNonpmxu, nuzocomsel. [lonyaBTOHOMHBIE OpraHOMbI KJIETKU: MUTOXOHJIPUM, IUIACTHJIBI.
[Ipoucxoxaenne MUTOXOHIpUM W TuiacTuA. Buael mmactun. HemeMOpaHHbIE OpraHOMIbI
KJIETKUA: PUOOCOMBI, KJICTOYHBIA IEHTP, LEHTPUOIH, PECHUYKH, KIYTHUKUA. DYHKINH
OpraHOMJIOB KJIETKHU. BKirtoueHus.

SAnpo — perynsropubslii eHTp kieTku. CTpoeHue siapa: sigepHas 000JI0uKa, KapuoIlia3Ma,
XPOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHble 3aHATHUS
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Ne 2 «M3y4yenne cTpoeHUs KIETOK PACTEHHIA, )KUBOTHBIX M OAKTEPHI MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax ¥ UX ONKMCAHUE

Pazgen 3. ZKu3HenessTeJbHOCTDL KJIETKH 6
Tema 3.1. Coneprxkanue yaueOHOro Matepuasia 3
OOMeH BelEeCTB OOMeH BerecTB, WM METa00IM3M. ACCUMIUIANNS (TUIACTHYECKHA OOMEH) U TUCCUMUIISIIIHS
U IPEBPAICHUC (3HEepreTHYecKuii 0OOMEH) — JIBE CTOPOHBI €IUHOTO Mpolecca MeTadboausma. Poiabs 3akoHOB
SHCPIHH COXPAaHEHHUs BELIECTBA U PHEPIMM B NMOHMMAHUMU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
B KJICTKC aBTOTpOdHBIA U TeTepoTpodHbiii. Poib (GepMeHTOB B OOMEHE BEIIECTB W IPEBPAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBass W TeMHOBas (as3wl (orocuHTe3a. Peakumn
¢dorocuntesa. DpdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3a [T )KU3HU Ha 3eMIIe.
Bnusiaue ycioBuii cpeapl Ha (OTOCHHTE3 W CIIOCOOBI MOBBIMICHUSI €r0 MPOIYKTUBHOCTU Y
KyJIbTypHBIX ~pacTeHHd. XEeMOCHHTE3. XEMOCHHTEe3Upymomue OakTtepuu. 3HAYCHHE
XEMOCUHTE3a AJIs1 )KM3HU Ha 3eMIIe.
OHepreTudeckuii oOMeH B KileTKe. Paciernienue BemecTs, BbIACICHUE U aKKYMYJIUPOBaHHUE
SHEPTUU B KIIETKE. DTambl dHEpreTHueckoro oomena. ['nukonu3. bposkeHue u ero BUABL OK-01, OK-02,
Kucnoponnoe okucnenue, wim KietoyHoe Abixanue. OkucnurtensHoe GpochopuiimpoBaHue. OK-04
O PeKTUBHOCTD HIHEPTETHUECKOr0 0OMEeHa
Tewma 3.2. Copep:xanue yueOHOro MaTepuana 2
Buocunres Oenka Peaknmu wmatpuyHoro cuHTe3a. [eHermueckas wuHpopMmanus u JHK. Peammsanms
reHeTUYeCKO nHpopMaIuu B KiieTke. [ eHeTHueckuii Koja u ero cBoiictBa. TpaHCKpUIITUS —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTambl TPaHCISIHH.
Koaunposanue amuHokuciaor. Pons pubocom B 6uocuHTe3e Oernka
[pakTHYECKOE 3aHSITHE 1
Ne 2 «PemeHue 3a1a4 Ha onpeereHUe N0CIe0BaTENbHOCTH HYKJICOTHIOBY
Tema 3.3. Copep:xanue yueOHOro MaTepuana 1
Bupycsl Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpbeiTHs BupycoB (. U. MBanoBckwmii).
OcoOeHHOCTH CTPOCHHS M )KU3HEHHOTO IKKIa BUpycoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBacMble BUpycamu. Bupyc numMmmyHoaeduiura yenoeka (BIY)
— Bo30Oynutens CIIM/a. ITpodunakTrka pacipocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN
Pasnen 4. PazMHoKeHHe M1 HHANBUAYAJbHOE Pa3BUTHE OPraHU3MOB 6
Tema 4.1. Coneprxkanue yaueOHOro Matepuaia 2 OK-01, OK-02,
JKu3HEeHHBIN ITHKIT Kierounslii 1uKi, WM JKU3HEHHBIM HUKI kKieTkn. MHTepdasza m mwuros. IIpomeccsr, OK-04
KJIETKH npoTekaromue B unTepgase. Permmkanusa — peakuusa marpuusoro cunreza JJHK. Ctpoenue
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XpOMOCOM. XPOMOCOMHBII HabOp — KapuoTuIl. J{MIIIOUIHBIN U TalIOnHBIN XPOMOCOMHBIE
Habopbl. XpomaTunabl. LluTONMOrMUEecKWE OCHOBBI Pa3MHOXKEHHS W HHIUBHIYAJIHLHOTO
pazBuTHsa opraHu3MoB. Jlenenue knetku — wmuTo3. Crazum wMurtosza. Ilponeccst,
IIPOMCXOAAIIME HAa pa3HbIX CTAAMAX MUTO3a. DHOJIOTMYECKHMH  CMBICI  MHTO3A.
ITporpammupyemas rubesb KJIETKHU - allolTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTraHU3MOB

Coneprxkanue yaueOHOro Matepuasia

®opMbl pa3MHOXKEHUS OPraHU3MOB: Oecrosnoe U nojoBoe. Buasl 6ecrosoro pa3sMHOXEHUS:
JIeTICHUE HA/IBOE M MIOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pasMHOXeHue. VICKyCCTBEHHOE KJIIOHHPOBAaHHE OPraHU3MOB, €r0 3HAUE€HHUE JUIs CEJICKLIUH.
[TonoBoe pa3smMHOXKEHHE, ero oTm4us oT Oecnojoro. Meiio3. Cranuu meiiosa. Ilpomeccsr,
IpoucXoJslue Ha craauax menosza. [loBenenue xpomocom B Meiosze. Kpoccunrosep.
buonornyeckuii CMbICI U 3HaUeHHE Melo3a. ['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX
KJICTOK y >KUBOTHBIX. [loJIOBBIE JKeJe3bl: CEMEHHUKU U siMuHUKU. OOpa3oBaHUE U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30u[, SHMLEKIeTKa) — CIepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NupuBunyansHoe
pa3BUTHE OPraHU3MOB

Copep:xanue yueOHOro MaTepuana

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOPHOHAJILHOTO PAa3BUTUSl Yy TIO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHWE, TacTPYIISIHA,
opranoreHes. [loctomMOpuoHanmpHOe pa3BuTHE. THIBI TTOCTIMOPHOHANBHOTO PAa3BUTHSL:
npsiMoe, HerpsiMoe (JIMYMHOYHOe). BrusHMe cpeapl Ha pa3BUTHE OPTraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBbIE YypoAcTBa. PocT m paszButue pacreHuil. OHTOreHes
IIBETKOBOT'O PACTEHUS: ABOMHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTA UK Pa3BUTHS

[IpakTrueckue 3aHATUS

Ne 3 «MHekmonHbIe 3200ICBaHUS W SMTUACMHH B HCTOPUN YE€TIOBCUCCTBAY.
No 4 «BaknuHanus Kak npoduaakTuka HHGEKITMOHHBIX 3a00JICBAaHUIN

Paspnen 5. HaciiencTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTHU
HacJIeI0BaHMs

Copep:xanue yueOHOro MaTepuana

[IpenMer u 3a1auu TeHETUKHU. Polb LUTONOTUU U SMOPHOJIOTHH B CTAaHOBJICHUU T€HETHKHU.
Bxman poccuiickux U 3apyO0ekKHBIX YYEHBIX B pa3BUTHE TE€HETUKH. METOIbl TeHETUKH
(TMOpUIOIOTUYIECKUH, [UTOTEHETUYCCKHM, MOJEKYJISIpHO-TeHeTHYeckuii). OCHOBHBIC
reHeTUYeCKUe MOHATHUS. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIMBaHUM.
3aKOHOMEPHOCTH  HAacle[OBaHWUA  IPU3HAKOB,  ycTaHOBiIEeHHble [.  Mennenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €IUHO00pazus THUOPUIOB IMEPBOTO MOKOJEHUS.
[IpaBusi0 TOMUHUPOBAHUS. 3aKOH pACHICIUICHHMs] NMPU3HAKOB. ['MIOTE3a YUCTOTHI TaMeT.

OK-01, OK-02,
OK-04
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[TotHOE M HEMoJHOE JOMHUHWpOBaHME. J[UTMOPUAHOE CKpelMBaHUE. 3aKOH HE3aBUCUMOTO
HACJIC/IOBAaHMsI TPU3HAKOB. lLlUTOreHeTHYeCKne OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanuzupyrolee CcKpelmuBaHue. Vcrmonbp3oBaHHe aHATW3UPYIOMIETO CKPEIIMBAaHUS IS
OIIpeJIeNICHUs] TEHOTHUIAa 0co0u

HpaKTI/I‘leCKOG 3aHATHUC

No 5 Pemenne 3agad Ha OMNpeNEICHHE BEPOSATHOCTH BO3HUKHOBEHHMS HACIIEICTBEHHBIX
NPU3HAKOB MpPH MOHO-, [H-, MOJUTHOPUAHOM U AHAIM3HPYIONIEM CKpPELIUBaHUH,
COCTABJICHHUC I'CHOTUIITNYCCKHUX CXEM CerHII/IBaHI/IFI

Tema 5.2. Coneprxanue y4eOHOTro MaTepuaia
CuerieHHOE CueruieHHOe HaclieloBaHWe mpu3HakoB. Pabora T. Moprana 1o CIEIJICHHOMY
HACJIeIOBaHHE HACJIC/IOBAaHUIO T'eHOB. HapylieHue CHeIIeHHsT TEHOB B PE3yJIbTaTe KPOCCHHTOBEPA.
MPU3HAKOB XpOMOCOMHAS TEOPHST HACIICICTBEHHOCTH. | eHETHYEeCKIE KapThl.
'enetrka mosa. XpOMOCOMHOE OIpEACTCHHE Moia. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omoramernrle n rereporaMeTHbIC OPraHUu3Mbl. HaCJ'IeI[OBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C
10JIOM
[TpakTH4eckoe 3aHITHE
Ne 6 Pemenue 3amad Ha ONpPENEICHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIIEIICTBEHHBIX
MPU3HAKOB TMPH CHEIUICHHOM HACIEJAOBAaHUH, COCTABJIICHUE TIEHOTHIIMYSCKUX CXEM
CKpellMBaHus
Tema 5.3. Coneprkanue yaeOHOro MaTepuaia
3aKOHOMEPHOCTH N3meHunBOCTh. BUIBI HI3MEHYMBOCTH: HEHACIICICTBEHHAS M HAClIeCTBECHHAs. POk cpesbl B
HM3MEHYHUBOCTH HEHACJICJICTBCHHOW H3MEHYMBOCTH. XapaKTCPUCTHKA MOJU(PHKAIIMOHHON H3MEHYHMBOCTH.

BaprannoHHbI psn v BapuanmoHHas kpusasd. Hopma peaknun npusHaka. KoiaudecTBeHHbIE
U KauyeCTBEHHbIE MPU3HAKW M MX HopMma peakuuu. CBoilcTBa MoIU(UKAIMOHHON
U3MEHYUBOCTH.

HacnencrBeHHas, wiM TIeHOTHIIMYECKas W3MEHYMBOCTb. KoMOMHATHBHAs M3MEHYUBOCTb.
Meiio3 ¥ 1OJIOBOM MpoliecC — OCHOBA KOMOWHAaTUBHOM H3MEHYMBOCTU. MyTalmoHHas
u3MeHunBocTh. Kiaccudukanuss Myranuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa U
OpPUYMHBl  MyTanuid. MyrtareHHble  (QakTOpbl. 3aKOH T'OMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOU U3MEHUYUBOCTH
H. 1. BaBunosa

[IpakTHyeckoe 3aHsTHe

Ne 7 Pemnrenune 3a/la4d Ha OIpCACICHHUC BCPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB IIPpH PA3JIMYHbLIX THIIAX BSaHMOHeﬁCTBHH I'CHOB, COCTAaBJICHUC I'CHOTHIIMYCCKUX
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CXEM CKpCIIMBaHUs

Tema 5.4.
T'eneruka yenosexka

Coneprxkanue yaeOHOro Marepuasia

I'eneruxka 4enoBeka. Kapuorun dyenoBeka. OCHOBHBbIE METOJbI TEHETHUKH YEJIOBEKA:
TCHECAJIOTUICCKUH, OJNM3HEIOBBIA, IMTOTCHETUICCKUH, OMOXMMHYECKUN, MOJICKYIISIPHO-
reHetnueckuii. CoBpeMEHHOE OIpe/eieHUe TeHOTHUIA: MOJHOINEHOMHOE CEKBEHHPOBAHME,
FeHOTUIHPOBaHUE, B TOM unciie ¢ nomoursto [11IP-ananu3a. Hacnencreennsie 3a00aeBaHus
YeJIOBeKa: TEHHbIe O0Je3HHM, OOJE3HM C HACJEICTBEHHOW IMPEeApacioIoKeHHOCTHIO,
XpoMOcOMHBIe OoJie3Hn. CoMaTHYeCKHe W TeHepaTuBHBIC MyTanuu. CTBOJIOBBIC KIICTKH.
[Ipunnumner  370poBOTO  OOpa3a JKM3HU, JHATHOCTUKH, MPOPWIAKTHKH W  JICUCHUS
FeHETUYECKUX  Oose3Heil.  MeOuKO-TeHEeTHYEeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAUYCHHE
MEIUIIMHCKOW TEHETUKH B TIPEAOTBPAIICHUU M JICYCHHH T'C€HETHYCCKUX 3a00JICBaHMI
YyeJI0BeKa

[IpakTrueckoe 3aHsATHE

Ne 8 «CocraBiieHre U aHalIn3 POAOCIOBHBIX YCJIOBCKA»

Pa3znea 6. DBoaronuon

Hasg OHoJIOrus

=)}

Tema 6.1.
DBOIIOIIMOHHAS
TEOpHS
U €€ MECTO
B Onosoruu

Copep:xanue yueOHOro MaTepuana

[IpeanochuIKu BOBHUKHOBEHHUS YBOJIIOIIMOHHON TEOPUH. DBOJIOIMOHHASI TEOPHS U €€ MECTO
B Ouonoruu. BnusHHE SBONIOIMOHHON TEOpUM Ha pa3BUTHUE OMONOTHMM M JIPYTHX HayK.
CaupnerenbcTBa 3Botonuu. [laneoHTonornueckye: nocie10BaTeaIbHOCTD MOSBICHUS BUAOB B
MaJeOHTOJIOTUYECKON JIETONUCH, TepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuune dayH u GIop MaTEpPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA M PA3ITUIUS
SMOPUOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aQHAJIOTUYHBIC, PYAUMEHTAapHBIE OpraHbl, AaTaBU3MBL. ~MOJEKYISIPHO-OMOXUMHUYECKHUE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTeil y Bcex
YKUBBIX OPTaHU3MOB.

OpomounonHas Teopusa Y. Jlapuna. IIpennocbulku BO3HUKHOBEHHSI JapBHHU3MA.
JIBWOKyIIEe CHJIBI JBOJIONMK BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OTPaHUYEHHOCTU PECYpPCOB, HeolpeneiaéHHas HU3MEHYUBOCTh, OOpb0a 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBontonus

CoJneprxaHue ya4eOHOTro MaTepuaia

Cunternueckas teopust sBosonuu (CTO) u e€ ocHOBHBbIE MOJOXKEHHUA. MHKpPO3BOIIOLHUS.
[Tomynsauus kak eqMHNUIIA BUJIA U DBOIIOLUH.
JIBmkyniie cuiibl ((hakTOpBI)IBOJIONMHA BHJIOB B IpHpoje. MyTanMOHHBIM Tmpouecc u

OK-01, OK-02,
OK-04
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KOMOWHATHBHAs M3MEHUYUBOCTh. [lomynsnnoHHble BOJMHBI M Apeiid reHoB. W3omsauus u
murpanusa. EcrtecTBeHHBIH 0TOOp — HampaBisomuid  ¢akrtop dBomonun. Dopmbl
€CTeCTBEHHOro oTOopa. IIpucrnoco6iieHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIOLMH.
[Tpumepsl npucmocOOsieHN y opraHu3MoB. ApoMopho3bl W HIMOAfanTanuu. Bug u
BunooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE (OpMBI BUI000pa30BaHus: reorpapuueckoe,
JKOJIOTHYECKOE

Tema 6.3. Copep:xanue yueOHOro MaTepuana 2
MakposBonronus MakpoosBonrorst. PopMbl  3BoMONMK:  (UIETHYECKAsi, JWBEPreHTHAas, KOHBEPTEeHTHas,
napauesnpHas. HeoOpatumocTs 3Bosonuu
[TpakTHyeckoe 3aHsTHE (Ha BBIOOP MpernoaaBaTeis) 1
Ne 9 «CpaBHeHune BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»
i «Onucanue Npucrnoco0IEHHOCTH OPraHK3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie 6
Tema 7.1. Copep:xanue yueOHOro MaTepuana 2
3apoxxaeHue JloHayuyHble TNpPEACTaBICHUS O 3apOKJIEHUU >KU3HU. HayuHble TMIoTe3bl BOSHMKHOBEHMS
U Pa3BUTHUE KU3HU | )KU3HU Ha 3emye: abuoreHe3 W maHcrnepMus. XUMHUYecKas 3BOJIIOLUSA. AGUOIeHHBIH CUHTE3
OPraHMYECKHUX BEUIECTB U3 HEOPraHWYEeCKUX. OKCIEPUMEHTAIbHOE MOJATBEPKICHUE
XMUMHYecKON 3Bostonuu. HauvanbHble 3Tanbl Ouosnoruyeckoi spomouuu. ['mnoresa PHK-
Mupa. PopMuUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHMKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKU U UX 3BOJoLUsA. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.
Pa3Butne xu3Hu Ha 3emiie o 3paMm u nepuojam. Karapxeil. Apxeiickas U npoTepo3oncKast
opbl. [laneosolickas spa u e€ mepuonabl: KEeMOPUNCKUN, OPAOBUKCKHUH, CUIYPHUICKUH,
JI€BOHCKHM, KAMEHHOYIOJIbHBIN, NIEPMCKHN. Me3030icKas spa U €€ Mepruobl: TPUACOBBIM, OK-01, OK-02,
IOpcKkuii, MenoBod. KaitHo3oMckas »pa U €€ Nepuoibl: MaJeOreHOBbIM, HEOTCHOBBIH, OK-04
AHTPONOT€HOBBIM.
Tema 7.2. Copep:xanue yueOHOro MaTepuana 2
Cucrema Cucrema OpraHm4eckoro Mupa Kak OTpakeHHE HBOJMIOLMUA. OCHOBHBIE CHCTEMaTHYECKHE
OPraHUYECKOI0 MHUpA. | IPyMHIIbl OPraHU3MOB. XapaKTEPUCTHKA KIMMATa U T€0JOTMYecCKUX IporeccoB. OCHOBHBIE
IIpoucxoxnenue ATambl SBOJIIONMU PACTUTEIBLHOTO W JKMBOTHOTO Mupa. Apomopdo3bl y pacTeHHWid u
YeJI0BEKa — *KUBOTHBIX. [losiBIEHUE, pacBET U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.
AHTPOIIOTCHES OBontonUsl  4ejaoBeKa. AHTpPOMOJOruss Kak Hayka. Pa3BuTue mnpezacTtaBieHuUd o

MIPOUCXOXKACHUN 4YeloBeKa. MeToabl W3ydeHHsl aHTpornoreHe3a. CXOJCTBA U pazIUYHs
YelioBeKa M JKUBOTHBIX. CHCTEMaTH4YecKoe TIIOJIOKEHHE YeloBeKa. JIBMDKYIHME CHIIBI
(paxTopel) anTpomoreHeza. HacnencTBeHHas WM3MEHUYHMBOCTh W €CTECTBEHHBIA OTOOD.
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OOmecTBeHHBIN 00pa3 )KU3HU, M3TOTOBJICHUE OPYANH TPY/1a, MBIIIUICHUE, PEYb

Tema 7.3. Coneprxkanue yaeOHOro Marepuasia 2
OcHoBHble cTaguu | OCHOBHBIC CTaJMM W BETBH SBOJIIOIMU YEJIOBEKA: ABCTPAJIONMHUTEKH, YEIOBEK yMEIbIi,
SBOJIIOLIMHU Y€lIOBeKa | YenmoBek mpsmoxoasammii, UenoBek HeaHaepTalbCKui, YemoBeK pasyMHBIA COBPEMEHHOIO
tuna. Haxolku MCKOMaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBAaHMs, 00JIaCTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHUS.
Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BPONEOUAHAs (€Bpa3uiicKas), HErpo-
aBcTpasionjHas (dKBaTOpUaibHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHckas). Yeptsl
MPHUCTIOCOOJICHHOCTH TMPEICTABUTENCH YEIOBEUECKUX pac K YCJIOBHSIM CYIIECTBOBaHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma
[TpakTrueckoe 3aHsTHE (Ha BBIOOP MPENoaaBaTesl) 1
Ne 10 «Bpems u myTu pacceneHus 4YeJloBeKa Mo IIaHeTe)
win «lIprcrnoco0IeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpelibl. BiusHue reorpadudeckoit
cpenbl Ha MOP(hOJIOTHIO B (DU3HOJIOTHIO YEITOBEKAY)

Paznen 8. OpranusMsel u OKpy:xalomas cpeaa 4
Tema 8.1. Copep:xanue yueOHOro MaTepuana 2
Okonorus DKoJorus Kak HayKa. 3a/laqd ¥ pa3/ienbl SKOJIOrMH. MeTo bl 3KOJOTUYECKUX UCCIIEI0OBaHUI.

Kak Hayka. Cpenpl DKOJIOTHYECKOEe MHUPOBO33PEHHE COBPEMEHHOTo uenoBeka. Cpeapl OOMTaHHsI OpPraHHU3MOB:
KHU3HU. BOJHAs, HA3€MHO-BO3/yIlIHAs, IIOYBEHHAs, BHYTPUOPIaHU3MEHHAsA. OKOJOTHYECKHE
DKOJOTHYECKHe dakropel. Krnaccudukamus skxonorudeckux ¢akTopoB: aOMOTUYECKUE, OMOTHYECKHE H
(baxTopsI aHTpororeHuple. JleiicTBue JKOJOTHMYECKHX (DaKTOPOB Ha OpPraHU3MbL. AOHMOTHYECKHE
(bakTophl: CBET, TeMIeparypa, BiakHOCTb. Dortonepuoausm. [IpucrnocodbneHuss opranu3mMoB
K JeictBuio abmotnueckux ¢akropoB. buomorndyeckue putmbl. buotuueckue (akTOpBI. OK-01, OK-02,
Buner OuoTHMueckux B3aUMOJEWCTBUN: KOHKYPEHIIMs, XWUIIHUYecTBO. I[lapasuTusm, OK-04, OK-07
MYTyaju3M, KOMMEHCAU3M (KBapTUPAHCTBO, HAXJICOHNYECTBO), aMEHCAIN3M, HEHTPATH3M.
3HaueHue OMOTUYECKHX B3aMMOJCHCTBUIl NIJIsl CYIIECTBOBAHMSI OPTaHU3MOB B NPUPOIHBIX
cooOmiecTBax
Tema 8.2. Copep:xanue yueOHOro MaTepuana 2
DKOJIOrH4ecKue DKOJIOTUYECKHE XapaKTepUCTUKH momyinsiuud. (OCHOBHBIE IOKa3aTedd  MOIYJISIIIHH:
XapaKTePUCTUKHU YHCIIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTb, MPUPOCT, Murpaunus. JuHamuka
HOIYJISILIUU YHMCJIEHHOCTH NOMYJISIIUU U €€ peryJisius
[TpakTHYECKOE 3aHATHE 1

No 11 «ITojicu€Tt MIOTHOCTH MOMYJISIIMI pa3HbIX BUJIOB PACTCHUN»

18



Paznen 9. Coo0mecTBa U IK0JI0rH4ecKHe CHCTEMBI

10

Tema 9.1. CojnepxaHue ya4eOHOTro MaTepuaia 2
CoobmecTBa CoobmectBo  opranm3mMoB  —  OwoneHo3.  CTpykTypsl ~ OuomeHo3a:  BUAOBaf,
OpPraHu3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (nuuiesas). Bunpl-noMmuHanTel. CBs31 B OMOLIEHO3E.
9KOCHUCTEMBI OKkosornyeckue cucteMbl (9Kocucremsbl). [loHsatne 00 »KocucTeMe W OHMOTEOIEHO3E.

OyHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJYLEHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopot BemecTB M MOTOK HEPTUU B KOcHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTENM SKOCUCTEMBI: OHoMacca,
OPOAYKIUSA. DKOJOTHYECKUE MUPAMUIBI: MPOMYKIMH, YHCICHHOCTH, Onomacchl. CBOiiCTBa
9KOCHCTEM: YCTOWYMBOCTD, caMoperyisiusl, pazsutue. Cykieccus

Tema 9.2. Copep:xanue yueOHOro MaTepuana 2
[Ipupoxansie [IpupoaHble JKOCHUCTEMBI. ODKOCHCTEMBI pPEeK H 03€p. ODKOCHCTEMa XBOWHOTO WU
IKOCHUCTEMBI [IMPOKOJIMCTBEHHOTO neca. AHTpPOTIOT€HHBIC IKOCHUCTEMBI. ATPO3KOCUCTEMBI.

Ypbookocuctembl. buonornueckoe u  XO3SMCTBEHHOE 3HAYEHHE AarpodKOCUCTEM H
ypOo3kocucteM. buopaznooOpasue kak (GakTop YCTOWYMBOCTH 3SKocucTeM. CoxpaHeHUe
OHMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3. Copep:xanue yueOHOro MaTepuana 2
Buocdepa — Yuenue B. U. Bepranckoro o 6uoctepe. ['panuibl, coctaB u cTpykTypa duocdepst. Kusoe
riodambHas BemiectB0O U ero ¢yHkuuu. OcobeHHocTn Ouocdeppl Kak TII0OANBHOM HKOCHUCTEMBI.

sKocucrema 3emin | JluHamMuueckoe paBHOBecHe M OOpaTHas CBsi3b B Ouocdepe. KpyroBopoThl BemiecTs u
OMOTeOXMMHUYECKHE LHKIbI 3JEMEHTOB (yrjiepojaa, a3zoTa). 3O0HaIbHOCTH Ouocdepsl.
OcHoBHbIE OMOMBI CYLIIU
Tema 9.4. IIpodeccrnoHaIbHO OPHEHTUPOBAHHOE COEPKAHMNE 2
Bnusiaue YenoeuecTBo B Onoctepe 3emin. AHTpororeHHbIe n3MeHeHust B Onocdepe. ['mobanbHbie
aHTPOIIOT€HHBIX sKosioruueckue mnpodiaemsl. CocyliecTBOBaHUE NPUPOAbI M yesoBeuecTBa. CoxpaHeHHE
¢bakTopoB Ha OuopazHoOOpa3usi Kak OCHOBa ycTOWMUMBOCTH Ouocdeprl. OCHOBa pPalMOHAIHHOTO
o6uochepy yIOpaBleHUs MPUPOTHBIMU pecypcaMd M HX HCIIOJIb30BaHME. JlocTikeHuss OWOIOTHH U
OXpaHa MPHUPOJIBI
[TpakTrueckoe 3aHsTHE (Ha BRIOOP MpEroaaBaTeis) 2

Ne 12 «OTx0/1b1 TPOU3BOICTBA»

U «DKOJOTHYSCKUE ACTIEKThI MPOGECCHOHATBHOM JIEATETLHOCTHY
i «[IpodpunakTuka mpohecCUOHATLHBIX 3a00ICBaHUIN

i «BimstHue Tpor3BOJICTBEHHBIX (DAKTOPOB HA OPTaHU3M YETOBEKa»

OK-01, OK-02,
OK-04, OK-07
K 1.3
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Tema 9.5.
Bimsane conmansHO-
DKOJIOTHYECKUX
¢dakTopoB Ha
3JI0POBBE YETIOBEKA

IIpogeccuonanbHo
MO/1YJIfA)

OPUEHTHPOBAHHOE€ COAECPKAHUEC (conepmalme NMPURJIAAHOTO

310poBbE U €ro cocrasisAomue. OakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSAIOIIME HA
opraHusM denoBeka. [IpoOiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 3/I0pPOBbE UEIOBEKA
(97eKTpOMarHUTHBIE I110JIs, OBITOBAs XHMHSA, H30BITOYHBIC NIyMBbl, pagualus M T.IL.).
Ananrtanmus opraHu3Ma deloBeKa K (akTopaM OKpykaromed cpensl. [IpuHIMTIBI
(bopmupoBaHus 310poBbecOeperaronero nopeaeHus. Guzndeckas akTUBHOCTb U 3/I0POBbE.
brnoxnmMmueckue acteKThl PAalMOHAJIbHOI'O NUTAHHWA

JlaboparopHble 3aHATHS 2
Ne 3 «YMcTBeHHAs pabOTOCIIOCOOHOCTE)
Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBbI O0HOTEXHOJIOTHH 6
Tewma 10.1. Coneprxkanue yaueOHOro Marepuasia 2
Cenekuus Cenexuusi Kak Hayka W Tpolecc. 3apoKICHHUE CEeNeKIMU U aAoMecTukanus. Yuyenue H. U.
KaK HayKa u npouecc | BaBuioBa o meHTpax MHOT0OOpasvs W TMPOMCXOXKIEHUS KyIbTYPHBIX pacTeHuid. LleHTps
MPOUCXOXKACHHUS JOMAIIHUX XUBOTHBIX. CopT, mopona, mTamMm. COBpEeMEHHbBIE METOIbI
CEJICKLINU. MaccoBbsrit
U WHIUBUIYaJIbHBIA OTOOPHI B CENEKIMU pAcTeHUW M KUBOTHBIX. OIlIEHKa 3KCTEpbepa.
bnuskoposicTBeHHOE cKpelyBaHue — MHOpuAMHI. YUucras auHus. CKpeuMBaHUE YUCTBIX
munnil. ['ereposuc, unm rubpuaHas cuna. HepoJacTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otnanénnas tuOpuamsanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M TOJIy4eHHe
MOJIMILIONAOB. JIOCTHXKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB OK-01, OK-02,
Tema 10.2. buorexHosnoruss kKak oTpaciab MNPOU3BOJACTBA. ['€HHas MH)KEHepus. OTallbl CO3JaHUs 2 OK-04, OK-07
OcHoBBI pexombunantHoil JIHK u Tpancrennsix opranuzmoB. Kierounas unxenepusi. Kierounsie
OMOTEXHOJIOT MU KYJBTYpBI. MUuKpOKIIOHAIBHOE Pa3sMHOXXEHUE pacTeHUH. KitonnpoBanue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE M ITHYECKHE
npo6sieMbl. MO — reHeTH4ecKu MOAM(UITUIPOBAHHBIC OPTraHU3MBI
Tema 10.3. IIpodeccroHaIbHO OPHEHTHPOBAHHOE COEPKAHNE 2
buorexnonoruu OcHoBHbIE HampaBICHUS COBPEMEHHON OMOTEXHOIOTHH B MPOhECCHOHATBHON AeSITENEHOCTH

B )KM3HU U podeccuu

yeoBeKa. Merto bl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKa
OHMOTEXHOJIOTHYECKUX

M TEHETHYSCKHUX OJKCIEpUMEHTOB. IIpaBmia TmoWcka W aHaliM3a OHMOIKOJIOTHYCCKOM
uHpOpMauu

U3 Pa3NMYHBIX MCTOYHHMKOB (Hay4yHas M y4yeOHO-HAy4yHas JIMTEpaTypa, CPEACTBAa MaCCOBOM
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uHhopmanuu, cetb UHTEpHET U ApyTrHe)

[IpakTHueckoe 3aHsATHE

Ne 13 Keiicel Ha aHanu3 UHQOPMAIMN O HAYYHBIX JOCTH)KEHHUAX B 00JACTH T€HETHUYECKHUX
TEXHOJIOT U, KJICTOYHOW MH)XEHEPUH, TUIIIEBBIX OMOTEXHOIOTHH.

Ne 14 3ammra keiica: mpeAcTaBleHUE pPE3YyJIbTAaTOB pEIIEHUs KEWCOB (BBICTYIUIEHHUE C
MIPE3CHTALINECH )

Pa3zgen 11. Peurenne K

eiicoB B 00,1aCTH OMOTEXHOJIOTHii

Tema 11.1.1.
buorexunonoruun
B IPOMBIIIJIEHHOCTH

HpO(])eCCI/IOHaJ'II)HO OPUCHTHPOBAHHOC COACPKAHUC

Pa3BuTHe mpoMBIIUIEHHON OMOTEXHOJIOTHIA U ee MPUMEHEHUE B JKU3HU UYeIOBEKa, MOUCK U
aHanu3 UH(pOpPMALMK U3 Pa3IMYHBIX UCTOYHUKOB (HaydHas U yueOHO-Hay4yHas JUTEpaTypa,
CpeacTBa MaccoBoil nH(popMaIuu, cetb IHTepHeT u apyrue)

[IpakTrueckue 3aHATHS

Ne 15 Keiicel Ha aHanmu3 uHGOpPMAIMKA O PA3BUTHUU MPOMBIIUICHHOH OMOTEXHOIOTHHA (10
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pE3YIbTaTOB pPEIIEHUS KEWCOB (BBICTYIUIEHUE C
MPE3CHTALINECH )

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

ITpomexyTouHasi aTTe

cramus (muddepeHInpOBaHHBIN 3a4eT)

Bcero:

72

8 OOpasoBarebHas OpraHU3alUs CaMOCTOATEILHO ONPEENAET COAEPIKAHKIE pa3iena, BLIOUpas ofHy u3 npeaiokedHsix Tem 11.1.1 -11.1.3.
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3. YciioBus peaju3anuu NporpaMmmbl 00111e00pa3oBaTeibHOM JUCHMILIHHBI
3.1. Jlna peaju3anuu NPOrpaMMbl JUCHUILUIMHBI JOJAKHBI OBITH HPEIyCMOTPEHBbI
cJeyIONIUe CrelUaIbHbIe TOMeIeHNs :

Kabuner «buonorun», oCHaIICHHBIH 000pyIOBaHUEM: MeOEIb, TOCKA, MEJI, HATJISTHbIC
nocoOust (KOMIUIEKThl y4eOHBIX TaONMHIl, IJIAKaTOB), TEXHUYECKUMHU CPEICTBAMU OOYyUYEHUS:
KOMIIBIOTEP C YCTPONCTBAaMHU BOCIPOHM3BEICHUS 3BYKa, MPHUHTEP, MYJIbTHMEIHA - MPOEKTOP C
IKPAHOM.

JlaGoparopusi, ocHameHHass 0O0OPYAOBAHHEM IS TPOBEICHUS 3aHATHIA: MUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETP, J1abopaTopHas nocyaa (IpoOUPKH, MOICTABKH ISl IPOOUPOK, MUHIETHI,
MECOK, CTYNKH C TEeCTUKaMH, MpeIMETHbIe U IOKPOBHBIE CTEKJIa, CTEKIJISIHHbIE MaJI0YKH,
npenapoBalibHbIe UTJIBL, (QUIBTpOBabHAS Oymara (canderku), cTakaHbl) TUNEPTOHUYECKHUN
pactBop xyopuaa HaTpusi, 3%-HbII pacTBOP MEPOKCHIA BOJAOPOAA, PaCTBOP Ho/la B MOIUCTOM
KaJluy, TIUIEepUH, KIyOHU KapTodens, JUCT 3J0[eH KaHAICKOM, Mo psSOUHBI 0OBIKHOBEHHON
(psOMHBI MM TOMATA), TyK pPermyaTbiii, pa3Be/IeHHbIE B BOJIE IPOMKH);

3.2. UnpopMmanoHHoe odecrniedeHne peajn3aluu NporpaMmbl

Jis peaMzaniy MPOTPaMMbl  JUCIHILTAHBI OMOIMOTEUHBI (DOHI 00pa3oBaTeILHOM
OpraHM3allil UMEeT MeYaTHble yYYEOHHKH, JOIMYIIEHHbIE K HCIOJIb30BAaHUIO MPHU peau3aluu
0o0pa3oBaTeNbHbIX MPOrpaMM CpelHEero MmpodeccnoHalbHOrO O0pa30BaHMS, pealM3yeMbIX Ha
0ase OCHOBHOI'O 001IEro 00pa3oBanHus’.

Hcnonp3yroTest 2eKTpOHHBIE 00pa3oBaTebHbIE U HHPOPMAITMOHHBIE PECYPCHI:

- Poccwmiickas anextponHas mkosa https://resh.edu.ru,

- UuTepuer ypok. bubnuoreka Buneoypokos. https://interneturok.ru,

- OGpazoBarenpHas wiardopma «tOpaitm» https://urait.ru,

- HMudopmanmoHHblil pecypc HM3IaTENbCKOro MHeHTpa «Axagemus» https://www.academia-

moScow.ru

% [Ipuka3 MunucTepcTBa npocBelnenus Poccuiickoit ®enepanuu ot 5 Hos6ps 2024 r. N 769 «O6 yTBepKIeHUN
(enepanbHOTO MEpeyuHs y4eOHNKOB, JOMYIIEHHBIX K HCIIOJIb30BAHHIO MIPU PEaM3aIliH UMEIOIINX
TOCYAapCTBCHHYIO aKKPEANTALNIO 00pa30BaTeIbHBIX IPOrpPaMM Ha4aIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO
o0miero o0pa3oBaHUsA OPraHU3AUAMHE, OCYLIECTBIIAIOIIMY 00Pa30BaTEIbHYIO AESATEILHOCTD, U YCTaHOBICHUH
Npe/IeIbHOTO CPOKa UCTIOJIb30BaHHS UCKITIOUEHHBIX YUeOHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUIMU Y4E€OHBIX
noco6uit» (B akTyanbHo# penakunu). Ccblika Ha yKa3aHHBIN NpHKa3 akTyaiabHa Ha 20.03.2025 r.
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4. KoHTPOJIb M OlIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTe/IbHOMN 1M CHUILTTHHBI

KOHTpOJIB n OICHKA pe3yjIbTaTOB OCBOCHUSA O6H_I€O6paSOBaT€J'II>HOI71 JUCHUITIINHBI

PacKpbIBAIOTCA Yepe3 MUCHUIUTMHAPHBIC PE3YNIbTaThl, HAIIPAaBICHHBIE HA (JOPMUPOBAHHE OOIINX

¥ Ipo(hecCHOHANBHBIX KOMITETEHIIMH 110 pa3/esiaM u TeEMaM COJepKaHus y4eOHOTo MaTepraa.

Obémas/npogeccnonanbHas
KOMIIeTeHI[ U

Paszngen/Tema

Tun OIIEHOYHBIX

MepOonpUSITUSI

OK 01. Bsibupare cnoco0Obl
pelIeHus 3a1a4
npoeCcCUuOHATBLHON
ACATCIIBHOCTH MPUMCHHUTCIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3,3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c'?, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyxeHue o Borpocam
JEKIAN

Pa3paboTka rioccapus
3arnojHEeHUe  CPABHUTEIbHBIX
Ta0JIULL

TecTtupoBanue

YcrHbIi onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJOTHYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NuauBunyansHas
caMoCTOsITeNbHAs paboTa
[IpencraBnenue  pe3ynbTaToB
IPAKTUYECKUX paboT
KonTponbHbie paboThl

3ammTa TBOpUECKUX padoT

3ammura WUHAUBUAYaAIbHBIX
MIPOEKTOB
Brmonuenue 3aIaHni

MIPOMEXKYTOYHOMN aTTECTAlNKU

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKyCCHUS 11O

COBPEMECHHBIC cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpoOcaM JIEKIMH

IOMCKA, amanmsa | 71.73 8.1, 8.2, 9.1-9.3, PazpaboTka MeHTaJIbHOM

u 5 MHTEPUPETALMH | g 4y o /e, 9.5M-o/c, 10.1, EapTLI B MUHU TPYIIIax

uHpopMaIuu, BIMIOJIHEHHE U 3aIlATa

u b nH(pOpMaITMOHHBIC 10.2, 10.3M-0/c, 11.111-0/c 71a00paTOPHBIX pabOT

TEXHOJIOTMH JIJI BBIITOJHCHUS [IpencraBnenne  pe3ynbTaToOB

3a71a4 npodecCHOHAIbHON MPaKTUYECKUX PaboT

JEATEIbHOCTH [IpencraBneHne yCTHBIX
COOOIIICHUH C Mpe3eHTaIUEH,
MOJITOTOBJICHHBIX 1O MTEPEYHIO
HMCTOYHUKOB,
PEKOMEHTI0BaHHBIX
MIpeno/1aBaTesieM

OK 04. O¢dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHHE IO BOIPOCaM

B3aUMOJICHCTBOBATh v |43, 51-54,6.1-6.3,7.1-7.3, | Iekuuu

paboratb B

KOJUIEKTHBE H | g | ) 9.1-9 3. | llpencrasnenue  pe3ynbTaToB
KOMaH/IE 9.4I-0/c, 9.5M-o/c, 10.1, MpPaKTUYECKUX padboT
/ / 3amuTa TBOPUYECKUX padoT
10.2, 10.3I1-0/c, 11.1IT-0/c ammra WHIHBHTYATBHBIX
IIPOCKTOB

1 TIpodeccronanbno OpUEHTUPOBAHHOE COAEPKAHUE (COAEPIKAHUE TIPUKIIATHOTO MOIYJIS)
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OK 07. CopeiicTBoBaTh
COXPaHEHHUIO OKpY’KaroIeu
Cpelbl, PpecypcocOepeKeHHIO,
MPUMCHSIT 3HaHUS
00  W3MCHCHHMM  KJIMMATa,
IPUHLIMIIBI OepeKITMBOTO
NpoMu3BOACTBA,  d(PPEeKTHBHO
JIEHCTBOBATH

B tlpeSBI>I‘la.I‘;IHI>IX CUTyalusIxX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

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

OO6cyxeHue o Borpocam
JEKIAN

Pa3pabotka rioccapus
3arnojHEeHUe  CPABHUTEIBHBIX
Ta0JIULL

TecTtupoBanue

VYerHbll onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJOTrHYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NuauBunyansHas
caMoCTOsITeNbHAs paboTa
[IpencraBnenue  pe3ynbTaToB
IPAKTUYECKUX paboT
KonTponbHbie paboThl

3ammTa TBOpUECKUX padoT
3amura WH/IMBUyaJIbHBIX
IIPOECKTOB

Beinonnenue 3ananuii
IPOMEKYTOUYHOU aTTeCTAUU

TIK 1.3
pabouee
coOioieHneM TpeOOBaHUN €ro

[TogroraBnuBarth
MECTO c
palMOHAIBHOM  OpPraHM3aLNH,
OXpaHbl TpyJa, MNOXKApPHOU H
IKOJIOTMYECKOM 0€3011acHOCTH.

Temsr 2.2,2.3,9.5

[IpencraBneHne pe3yinbTaTOB
n1abopaTopHBIX PaboT
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