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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOMI JUCHUIIJIUHBI «BUOJIOT UsT»

1.1. MecTO0 AMCUMIIIMHBI B CTPYKTYpe 00pa30BaTelbHON NpPOrpamMMbl
CIIO:

Oo6ueobpazoBatenbias aucuuiuinia «buonorusy sBusercs o0s3aTenbHON
4acThio  001Ie00pa3oBaTeNbHOTO LHMKJIA  O0pa3oBaTeNbHOM MNPOTpaMMBI B
cootBeTcTBUM ¢ PI'OC CIIO mo cneuumanpHOocTH 09.02.07 MHbDOpMAalMOHHBIC

CUCTCEMbI U IIPOrpaMMHPOBAHNC.

1.2. Heau u miiaHupyeMble pe3yJbTaThl 0CBOCHUS JUCHUIIHHBI:

1.2.1. leab AUCOUMIHHBI

Conepxanure nporpamMmbl 0011e00pa30BaTEeIbHON TUCHUIUINHBI « bruoaorus»
HAIllpaBJICHO HAa JOCTH)KEHHE pE3yJNbTAaTOB €€ H3Yy4YeHUST B COOTBETCTBHM C
tpeboBanusimu PI'OC COO ¢ yaerom npodeccronansHou HanpasiieHHocTd OI'OC
CIIO. Lenp n3ydyeHns AUCUUILUIUHBI «bHONOTUs HAa 0a30BOM YPOBHE — OBJIA/ICHHE
0OyJaroIMMUCs 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OPTaHU3aIlUN KUBBIX
CUCTEM pPa3HOr0 paHra M MNpuoOpeTEeHHWE YMEHHMHM HCIMONb30BaTh ATH 3HAHUWS LIS
IPaMOTHBIX JEHCTBUI B OTHOLIEHWHM OOBEKTOB >KMBOM MPHUPOABI W pELICHUS
Pa3JIMYHBIX KU3HCHHBIX IIPOOJIEM.

JlocTikeHne 1end W3y4eHHs JUCUUIUIMHBL «buosiorus»» Ha 06a30BOM ypOBHE
00ECIICUNBACTCA PEILICHUEM CIICAYIOINX 3a/1a4:

— OCBOCHHME OOYYaIOIMMHUCS CHCTEMbl 3HAaHUA O OHOIOTMYECKUX
TEOPUSAX, YUCHHUSIX, 3AKOHAX, 3aKOHOMEPHOCTAX, TUNIOTE3axX, NMPAaBUiIaX, CIyKalluX
OCHOBOW a1 (hOPMHUPOBAHUS TPEACTABICHHM O €CTECTBEHHO-HAYYHOM KapTHWHE
MHpa,

0 METoJiaX HAy4YHOT'O MTO3HAHHUS, CTPOCHUH, MHOTOOOpPAa3HUH U OCOOEHHOCTSIX KHUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpraHMU3alyy, BBIAAIOIINXCA OTKPBITHAX U COBPEMEHHBIX

HUCCJICIOBAHUAX B OHOJIOTHH,



- dhopmupoBaHue y o0yJaroIuXcs MO3HABATENbHBIX,
WHTEIJUIEKTY JIbHBIX
M TBOPYECKHX CHOCOOHOCTEN B MPOLIECCE aHanu3a JAHHBIX O MyTAX pPa3BUTHUS
B OMONOrMU HAYYHBIX B3MJISI0B, UACH M MOJAXOJOB K M3YUYEHHUIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OpTraHU3allNH;

— CTAaHOBJICHHC Yy OOYyYaloOlIUXCS 00IIeH KyJIbTypbl, (QYHKIIMOHAIHHOM
rPaMOTHOCTH, PA3BUTHUE YMEHUN OOBICHATH U OLCHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KUBOM IIPUPO/IbI HA OCHOBAHWH 3HAHUU U OTIBITA, OJIYYEHHBIX [TPU U3YUECHUU
OHOoJIOTHH,

— dhopMupoBaHUe y 00yHarOIIMXCd YMEHUN WIUTIOCTPUPOBATHh 3HAUEHUE
OMOJIOTHYCCKUX 3HAHWNA B MPAKTUYCCKOW JICSITCIBHOCTH YEIOBCKA, Pa3BUTHU
COBPEMEHHBIX MEULIMHCKUX TEXHOJOTUH U arpoOOUOTEXHOIOTUH;

— BOCMHUTAHUE YOEKIEHHOCTU B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM
AKUBOU

— MPUPOIBI, HCOOXOAMMOCTH OCPEKHOTO  OTHONICHHMS K  HEH,
cOOJIFOACHUSI STUUECKUX HOPM MPHU MPOBEACHUHN OUOJOTHUUECKUX UCCIEIOBAHUIA;

— OCO3HAHHE IIEHHOCTU OMOJIOrMYECKUX 3HAHUM 715 MOBBILICHUS YPOBHS
IKOJIOTHYCCKOM KYJIBTYPBI, I (POPMUPOBAHHUS HAYYHOTO MUPOBO33PCHUS;

— MIPUMCHCHUC MPUOOPETEHHBIX 3HAHMM M YMCHUH B ITOBCCIHCBHOMN
KU3HU
JUISL OLIEHKHA MOCJICICTBUM CBOCH JICSATCIBHOCTH 110 OTHOLICHUIO K OKPY’KAOUIEH
cpenie, COOCTBEHHOMY 3JI0pPOBbI0, 0OOCHOBAaHHE U COOIIOIEHHE MEP MPOGUITAKTUKH

3200JICBAaHUH.

1.2.2. Ilnanmpyemble pe3yabTaTbl OCBOCHHA  001eo0pa3oBaTeJbHOM

aucHUINHEI B cooTBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



O6mue komneteHuuu (nanee — OK) u npodeccnoHanbHble KOMIETSHINUH (J1aiee —
I[IK) ®I'OC CIIO B COOTHECCHUH C JHYHOCTHBIMH, METallpeAMETHBIMU
¥ NpPEeIMETHBIMU pe3yiabTaTaMu oOydeHust 0OazoBoro ypoBHs (nanee — IIPO)

®I'OC COO npencrapicHsl B TabIHIIC:



Koa n IInanupyemMble pe3ybTaThl OCBOEHHSA THCHHIIIHHBI

HAaHMeHOBaHHe

‘l)OPM“pyeMHuX O6uue JMcuunInHaApHbIE

KOMIeTeHI U
OK 01. Beibupath | JINUHOCTHBIE pe3yNbTaThl MOMKHBI oTpaxarb B 4acTH: | [IP6 1. CopMupoBaHHOCTH 3HaHMI O MecTe W POIH OHONOTMU
CTMOCOOBI  PELICHUS | TPYAOBOIO BOCITUTAHHUS: B CHCTEME HAyYHOTO 3HaHHUA; (YHKUMOHATBHOH TI'pPaMOTHOCTH
3a7a4 - TOTOBHOCTBh K TPYyZy, OCO3HaHHE LIEHHOCTH MAacTepCTBa, | YeNOBEKa [UIA PELICHHS KU3HEHHBIX TPOOIEM.
Npo¢eCCHOHATBHON | TpyIoMoOHe; IIP6 2. CdopMHPOBaHHOCTH YMEHMS pPAacKphIBaTh COAEpKaHUE
NeATeNbHOCTH - TOTOBHOCTB K aKTUBHOM J€ATEIBHOCTH TEXHOJOTHYECKOH | OCHOBOIONAraloMX OHONOTHYECKHX TEPMHUHOB U MOHATHI: )KU3Hb,
MPUMEHUTETBHO " COLIMAITbHON HarnpaBJIEeHHOCTH, CIIOCOOHOCTH | KJIETKa, TKaHb, OpPTraH, OpPraHu3M, BHJ, MOMYJSALMS, YKOCHCTEMA,
K Pa3NUYHBIM | HHUIIMMPOBaTh,  IUTAHMPOBaTh M CAMOCTOSATENBHO | OMOLIeHO03, OHocdepa; MeTaboan3M (0OMEH BelecTB
KOHTEKCcTaM BBITIOJTHATE TaKyIO AEATENBHOCTD; U TIpeBpallleHNe YHEPTHH), TOMEOCTa3 (caMOperyJsiLus), OHOCHHTE3

- HWHTEpeC K Pa3TUYHBEIM cdepaM TpodeccHOHATBHON
NEeATETBHOCTH.

MertanpeaMeTHBIE PEe3YIbTAThl JOJDKHBI OTPaKaTh:
OBitaieHHE YHHBEPCATLHBIMU y4IeOHBIMHU
MMO3HABATEIBHBIMH AeHCTBUSIMH:

a) 6a30BbIe JOTHUECKUE IEHCTBHS:

- CaMOCTOSITENIEHO (POPMYIIHPOBATh M aKTyaIH3HPOBATH
MpobIeMy, paccMaTPUBATh €€ BCECTOPOHHE;

- YCTAHABJIMBATH CYIICCTBEHHBIH NMPU3HAK MM OCHOBAaHUS
1T CpaBHEHMsI, KITacCUpUKALUU U 000O0IICHHUS;

- OTIPENENATH 1NN ACATEIEHOCTH, 3a/1aBaTh MTapaMeTPhI

W KPUTEPUH UX TOCTHKCHHUS;

- BBISIBIIATE 3aKOHOMEPHOCTH H MTPOTHBOPEUHS

B pacCMaTpHBACMEIX SBICHUAX;

- BHOCHTH KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIBTATOB IENIAM, OIICHHBATh PHCKH

Oenka, CTPYKTYpHasl OpraHM3allisl >KUBBIX CHCTEM, THCKPETHOCTB,
caMOoperyJsuus, CaMOBOCTIPOM3BEICHHE (penponyxiys),
HaclleICTBEHHOCTb, M3MEHUYHBOCTb, DHEPro3aBUCHMOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3alIMs.

IIP6 3. CdopMHpPOBaHHOCTH YMEHMS pPacKphIBaTh COAEpKaHUE
OCHOBOTIOJIAraroINX OMOIOTHUECKUX TEOPHUH U THITOTE3: KIIETOYHOM,
XPOMOCOMHOM, MYTAallMOHHOHM, 3BOJIOLMOHHON, MPOMCXOXKACHUS
KHM3HH U 4eJOBEKa.

I1P6 4. CdopmupoBaHHOCTH YMEHUS PacKpbIBaTh
OCHOBOTIOJIararoIe ONoIorHuecKie 3aKOHbl ¥ 3akoHoMepHocTH (I
Menpens, T. Moprana, H.M. BaewmioBa, 3. I'ekkens,
®. Mromrepa, K. bopa), rpaHuIBl UX NPHUMEHHMOCTH K SKHBBIM
crcTeMaM.

IIP6 5. IlpuoOpereHne ombITa TPUMEHEHHUS OCHOBHBIX METO/OB
Hay4YHOT'O TIO3HAHMSI, UCTIONB3YEMBIX B OMOJIOTHH: HAaOIIOACHUS

M OTIMCAHMA KUBBIX CHCTEM, NMPOLIECCOB U ABJIECHUH; OpraHU3alui U

HOCJ'IC,Z[CTBI/II\/’I ACATCIBHOCTH, ITPpOBEACHUA OHOJIOTHYECKOTO JKCIICPUMCHTA, BBIABHKCHUSA
6) 0a30BHIe HCCICOOBATCIIBCKHUC HCﬁCTBHHI THUIIOTC3, BBISIBJICHHA  3aBHCHUMOCTH MCEXAY HCCIEyECMbIMHI
- BJIaJJCTh HaBBIKaMH qu6HO—HCCHCHOBaTCHBCKOﬁ BCJIIMYHMHAMU, OOBACHEHHS TIOJTYHUCHHBIX PE3YILTATOB
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W TIPOCKTHOH JeATeNbHOCTH,
mpoodieM;

- BBISIBIIATH IPUYHHHO-CIIC/ICTBEHHBIC CBA3H

W aKTyaJIM3UPOBATh 3a/1a4y, BEIJIBUTATh THIIOTE3Y

ee pelleHHs, HaXOIUTh apryMEHTH IJIA JIOKa3aTelbCTBa
CBOMX YTBEPXKACHWH, 3a/llaBaTh TapaMeTpel M KPUTEPHH
pelieHus;

- aHAJM3UPOBAThH TOJYYCHHBIC B XOJE€ PEIICHUS 3a1adu
Pe3yIBTATEI, KPUTHYCSCKH OICHHBATh WX ITOCTOBEPHOCTD,
MPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCIOBHAX;
pa3pabaThiBaTh IUIAaH pEIICHHS TPOOJIEeMBI € yYETOM
aHai3a MMEIONINXCS MaTEePHATBHBIX M HEMaTepHAEHBIX
pecypcos;

-- YMETh MTEPEHOCHTH 3HAHHS B TTO3HABATEIBHYIO

1 MPaKTHYECKYIO 0OJACTH )KH3HEIEATSILHOCTH,

- YMeTh WHTETPHPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX
o0JIacTeH;

- BBIIBUTATh HOBBIC WJIEH, MpEIarath OPHTHHAILHBIE
MOJIXO/IBI M PEIICHUS

HaBbIKaMHU pa3pCelICHUd

1 (GOpMYTHPOBAHHS BEIBOJIOB C HCIIOIB30BAaHUEM HAayUHBIX MTOHATHH,
TEOPHIl U 3aKOHOB.

IIP6 6. CdopMHPOBaHHOCTP YMEHHS BBIAETATH CYIIECTBEHHBIE
MPU3HAKH BHPYCOB, KIETOK IPOKAPHOT M DYKapHOT; OJHOKIETOUHBIX
M MHOTOKJIETOYHBIX OpraHM3MOB, BHIOB, OHOreOLEHO30B U
DKOCHCTEM; OCOOCHHOCTH TMpPOLECCOB OOMEHa BEIIeCTB U
MpeBpalleHNs] YHEPTUM B KJIETKe, (POTOCHHTE3a, TUTACTHUECKOTO U
DHEPreTHUEeCKOro  OOMEHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OIUJIOJIOTBOPEHMSI, PA3BUTHUS W PA3MHOKEHHs, WHAWBHIYaTbHOTO
pa3BUTHS opraHu3Ma (OHTOTeHe3a), OOpbOBI 3a CYIECTBOBaHHE,
€CTECTBEHHOTO OTOOpa, BHACOOPa30BaHUS, TPHCIOCOOIEHHOCTH
OpPraHN3MOB K cpe/ie OOMTaHUs, BIMSHHI KOMIIOHEHTOB YKOCHCTEM,
aHTPOIOTEHHBIX M3MEHEHUH
B DKOCHUCTEMaX CBOEH MECTHOCTH,

KpPYTOoBOpOTa BEILIECTB M NMpeBpallleHHe YHEpTuH B buocdepe.

IIP6 7. CdopMHUPOBaHHOCTH yMEHHUS TPUMEHSATH TOJyUYEeHHBIE
3HaHUS U1 OOBSACHEHHS OMOIOTHYECKHUX MPOLIECCOB M SIBICHUH, AT
TMPUHATHS MPaKTHUECKUX PEIICHUH B MTOBCETHEBHOMN KU3HU

Cc Lenblo obecrieueHnst Ge30MaCHOCTH CBOETO 370POBBS M 30POBbS
OKpY>KalOIIMX JIoAEH, cOONIOIeH s 310pOBOTI0 00pa3a KU3HU, HOPM
IpaMOTHOTO TIOBEACHMS B OKpY’Kalolllel MNpHpPOTHOH cpene;
MOHMMaHHe  HEOOXOAMMOCTH  HCIIONIb30BAaHMS  TOCTH)KEHUH
COBPEMEHHOH OHONOTMM M OMOTEXHONOTHH Il PalHOHATBHOTO
MPUPOJOTIOTB30BAHHUS.

IIP6 8. CdopmMHpOBaHHOCTH yMEHHsS peliaTh OHOJOTHYecKue
3aJ]auH, COCTABJIATh TeHOTUITNYECKHE CXEMBI CKPELIBaHUS

I pasHBIX THUIIOB HAacJeJOBaHUS TPHU3HAKOB Yy OPraHHU3MOB,
COCTABIISITh CXEMBI TIepeHOca BELIECTB U DHEPTUM B 3KOCHCTEMax
(uenu MuTaHUs, MUIIEBBIE CETH ).

IIP6 9. CdopMupoBaHHOCTE YMEHHH KPUTHYECKH OLICHUBAThH
HHpOpPMALMIO  OMONIOTHYECKOTO  COAEP)KaHUS, BKIIOYAIOIIYIO
NICEBIOHAYYHbIe 3HaHMS W3 Pa3IUUYHBIX MCTOYHHMKOB (CpelcTBa
MaccoBOM  MH(OPMALMK, HAyYHO-TIOMYJISIpHBIE  MaTepHallbl);
MHTEPIPETHPOBATH THYECKHE aCIIEeKTHI COBPEMEHHBIX
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UCCNeIOBaHNH B OMOJIOTMH, MeAWLHEe, OHOTEXHOJIOTHH;
paccMaTpUBaTh rnodabHbIe HKOJIOTHUECKHE poOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATE 11O OTHOIIEHUIO K HIM COOCTBEHHYIO
MO3HLIHUIO.

IIP6 10. CdopMupoBaHHOCTh YMEHHMH cO3[aBaTh COOCTBEHHBIE
MUCBMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE OHMONOrMYEecKOH
MHGOPMALMK U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO MCTIONB30BaTh
MTOHATHIHEIN anmapat OHOJIOTHH

OK 02.
Hcnone3oBaTh
COBpEMEHHBIE
cpeacTBa TIOKCKa,
aHaJIN3a

" HHTepIpeTalnu
HHpOpMaIUN

U HH(pOpMaIMOHHBIE
TeXHOJIOTHH IS
BBIIIOJTHEHUSA  3a]a4
npodeccHOHATEHOM
IeITeIbHOCTH

JIMuHOCTHBIE pPE3YyNBTATHl JOJKHBI OTpakaTh B HacTH:
LIEHHOCTH HaY4YHOT'O NMO3HAHMS:

-c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH
NpakTUKH, OCHOBAaHHOTO  Ha  JAMajore  KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa
B TIOJIMKYJBTYPHOM MHUpE.

MertanpegMeTHBIE Pe3yNbTaThl JOIKHBI OTPAXKAaTh:

Osnanenne YHHUBEPCATEHBIMH y4eOHBIMHU
MIO3HABATENBHBIMH IEHCTBUSIMU:

B) paboTa ¢ nHdpopMarlmei:

- BIAQJCTh  HABBIKAMH  TIONYyYeHHS  HMHGOPMAINH
U3 HCTOYHHKOB  Pa3HBIX  THIOB, CaMOCTOSTEIBHO
OCYLIECTBIIATh  TIOMCK,  aHAIN3,  CHCTEMAaTH3AIHIO

M MHTEPIPETANI0 HHPOPMALUU pa3IMYHBIX BUJOB H (HOpM
MpeCTaBICHHUS;

- OLIEHMBATh JOCTOBEPHOCTH, JIETHTUMHOCTh WH(OPMALIUH,
€¢ COOTBETCTBHE TIPAaBOBBIM M  MOPAITBbHO-ITHYECKUM
HOpMaM

I1P6 1. ChopmupoBaHHOCTH 3HAHUH O MecTe W POJIU OHONOTHH

B CHCTEME HAyYHOTO 3HaHHUA; (YHKUMOHATBHOH TI'pPaMOTHOCTH
qeJoBeKa AJIS peIlieHUs )KU3HEHHBIX MPOoOIIeM.

IIP6 7. CdopMHUPOBaHHOCTH yMEHHUS TPUMEHSATH TONyUYEeHHBIE
3HaHUS U1 OOBSACHEHHS OMOIOTHYECKHUX MPOLIECCOB M SIBICHUH, AT
TMPUHATHS MPaKTHUECKUX PEIICHUH B MTOBCETHEBHOMN KU3HU

Cc Lenplo obecrieueHnst GE30MaCHOCTH CBOETO 370POBBS M 30POBbS
OKpY>KaloIIMX JIoAEH, cOONIOIeH S 310pOBOTr0 00pa3a KU3HU, HOPM
IpaMOTHOTO TIOBEICHMS B OKpY’Kalolllel MNpHpPOTHOH cpene;

IIOHUMaHUuc<C HCO6XO,Z[I/IMOCTI/I HUCIIOJIB30BaHUA ,Z[OCTPDKCHHFI
COBpCMCHHOfI OHOJIOTMH M OMOTEXHOIOTHH A1 palliOHAJILHOI'O
IIpUPOAONIOIB30BaHUA .

I[IP6 10. CdopMupoBaHHOCT, YMEHHIl co37aBaTh COOCTBEHHEBIE
MHUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHOIOTHYEeCKOM
HH(}OPMALIUN U3 HECKOJIBKUX HCTOUHUKOB, TPaMOTHO HCIOIB30BaTh
MOHATHHHBIN ammapaT OHOJIOTHH

OK 04. DddexTnBHO
B3aMOJICHCTBOBATH
" paboTaTh

B KOJUTCKTHBE

W KOMaH[e

JIMYHOCTHEIE PE3YILTATEl HOOJDKHBI OTpaXaTb B YacCTH:
IEHHOCTH HAYYHOI'O TIO3HAHHA: OCO3HAHUC LICHHOCTH
HaquOﬁ ACATCIILHOCTH, TOTOBHOCTD OCYHICCTBIIATH
IIPpOCKTHYIO n HCCIEAOBATCIILCKYIO ACATCIILHOCTD
WHANBUAYAJIBHO H B I'PYIIIIC.

MCTaHpC,Z[MCTHLIC PE3VYJIbLTATHI JOJIZKHBI OTPAXKaTh:

IIP6 5. IlpuoOpereHne ombITa TPUMEHEHHUS OCHOBHBIX METO/OB
Hay4YHOTO TO3HaHMs, MCIONB3YyEeMBbIX B OHMOJIOTHM: HaONIOACHHUS U
ONUCAaHMs >KUBBIX CHCTEM, MPOLECCOB M SIBICHWI; OpraHu3aliy U
MpOBECHUS  OMOJOTMYECKOTO  JKCIIEPUMEHTa,  BBIABIKEHUS
THIIOTE3, BBIABICHHMA 3aBHCHMOCTH MEXIY  HCCIEeAyeMBIMH
BEJIMYMHAMH, OOBSICHEHMS OJYUSHHBIX PE3YJIbTaTOB




OBnageHue
NEUCTBUIMU:
0) coBMecTHas JesITeIbHOCTh:

- IOHNUMATh U UCTIONB30BaTh MPEUMYILIeCTBA KOMaHIHOM

W MHIUBUIYAIbHOHN paboThI;

- TpUHMMATh UETH  COBMECTHOH  JAeATEIbHOCTH,
OpPTraHU30BBIBATH U KOOPIWHUPOBAThH NeHCTBHS

IO €€ JOCTIDKEHHIO: COCTAaBIATL IUIaH JelCTBHUH,
pacrnpenensTh pold ¢ YYeTOM MHEHHH YYacTHUKOB
00CYKIaTh PE3YIABTATH COBMECTHOM PaOOTHI

YHUBCPCAIILHBIMHU KOMMYHHUKATHBHBIMHA

n (1)OpMy.]'II/IpOBaHI/I$I BBIBOJOB C HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ,
TCOpI/Iﬁ U 3aKOHOB

OK 07.
CoOelcTBOBATD
COXPaHEHUIO
OKpYKarolllel cpefbl,
pecypcocOepexeHIIo
, TIPUMEHSATh 3HAHUI
00 H3MeHEHUH
KITUMaTa, TPUHITUTIBI
OepeXINBOTO
MPOU3BO/ICTBA,

3 dekTUBHO
NeUCTBOBATD

B Ype3BBIYANTHBIX
CUTYyaIUAX

JIm4uHOCTHBIE pe3ynbTaThl AOJKHBI OTpa)kaTh B YacTH:
DKOJIOTMYECKOTO  BOCHHUTaHMS: - Cc(HOPMHPOBAHHOCTH
9KOJIOTHYECKOM KYJBTYPHI, TIOHUMAaHHe BJIUSHUA
COLIMATBHO-?KOHOMUYECKUX TMPOLECCOB Ha COCTOSHHE
MPUPOTHON

U COLMATBHON Cpe/bl, OCO3HAHUE TII00aIBLHOrO XapakTepa
HKOJIOTHUECKUX MpodieMm;

- IUIaHMpOBaHWE W  OCYIIecTBIeHHe JeHCTBUIl B
OKpYy:Karollleit cpejie Ha OCHOBE 3HAaHUS 1iefiel YCTOWINBOTO
Pa3BUTHSA YeTIOBEUECTBA;

- aKTUBHOE HEMpHATHE AeHCTBHM, NPUHOCSIIINX Bpen
OKpy:Karollieit cpefe;

- yMeHHe MPOTHO3UPOBATH
9KOJIOTHYECKHE TOCIIEACTBUA
JNEeHCTBUH, TpeOTBpaIaTh HX;

- paclIUpeHHe OIbITa AeSITeNTbHOCTH 3KOJIIOTHYECKOH

HC6J'IaFOHpI/I$ITHLIC
IIpCANIpPUHUMAaCMBIX

HaTPaBIEHHOCTH.
MetanpeaMeTHbIe pe3yIbTaThl JOIKHBI OTPaXaTh:
OsnageHne YHUBEpCaTbHBIMH KOMMYHHKaTHBHBIMH
NEUCTBUIMU:

0) coBMecTHas JesITeIbHOCTh:
- TMOHUMATh W HCIOJB30BATh NMPEHMYIIECTBA KOMaHTHOMH
W MHIUBUIYATLHOH pabOTHI;

IIP6 5. IlpuoOpereHne ombiTa TPUMEHEHHUS OCHOBHBIX METOJOB
Hay4YHOT'O TIO3HAHMSI, UCTIONB3YEMBIX B OMOJIOTHH: HAaOIIOACHUS

M OTIMCaHMA KUBBIX CHCTEM, TPOLIECCOB U ABJIECHUH; OpraHU3alui 1
MpOBEICHUS  OMOJOTMYECKOTO  JKCIEPUMEHTa,  BBIABIKEHUS
THIIOTE3, BBIABICHHS 3aBHCHMOCTH MEXJIy  HCCIEeAyeMBIMHU
BEJIMMMHAMH, OOBSICHEHMS MOMYUSHHBIX PE3YJIbTaTOB

1 GOpMYTHPOBAHHS BEIBOJIOB C HCIIOTB30BaHHEM HayUHBIX MTOHATHH,
TEOpHIl U 3aKOHOB.

I[IP6 6. CdopMUpPOBaHHOCTh YMEHHS BBIIEIATH CYIECTBEHHBIC
MPU3HAKH BHPYCOB, KIETOK IPOKAPHOT U DYKapHOT; OJHOKIETOUHBIX
M  MHOTOKJIETOYHBIX OpraHM3MOB, BHIOB, OHOreOLEHO30B U
DKOCHCTEM; OCOOCHHOCTH TMpOLECCOB OOMEHa BEIIEeCTB U
MpeBpalleHNs] YHEPIUM B KJIETKe, (pOTOCHHTE3a, TUTACTHUECKOTO U
DHEPreTHUeCKOro  OOMEHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3BUTHUS M PA3MHOKEHHs, WHAWBHIYaTbHOTO
pa3BUTHS OpraHn3Ma (OHTOreHe3a), GOpPLObI

32 CYIIECTBOBaHHE, €CTECTBEHHOIo OTOOpa, BHA00Opa3OBaHU,
MPHUCIIOCOOIEHHOCTH OPraHU3MOB K cpele OOWTaHMs, BIMSHUSA
KOMITOHEHTOB KOCHCTEM, aHTPOIOTEHHBIX M3MEHEeHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYToBOpOTa BEILIECTB M NMpeBpallleHHe YHEpTuH B buocdepe.

IIP6 7. CdopMHUPOBaHHOCTH yMEHHS TPUMEHSATH IOJyUYEeHHBIE
3HaHUS U1 OOBSACHEHHS OMOIOTHYECKHUX MPOLIECCOB M SIBICHUH, AT
NPUHATHS TPAKTHUYECKHX PELICHWH B TOBCETHEBHOM KU3HU
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- IIpUHNUMAThH neian COBMECTHOH JCATCIBHOCTH,
OPTaHU3O0BLIBATL n KOOpPAUHHUPOBATH HCﬁCTBHH
IIo ¢©¢ JOCTHKCHHIO: COCTaBJIATHL IIJIaH HCﬁCTBHﬁ,

pacmpelieNiiTh PONIM € YUYeTOM MHEHMH YYacTHHUKOB
00CyXJ1aTh pe3yabTaThl COBMECTHON PabOTHI

C LIeTIbI0 obecnedeHNs Oe30MacCHOCTH CBOETO 3J0POBBS U 3OPOBBS
OKpY>KaloIIMX Jfo/IeH, cOOTI0OAeHNS 310pOBOTO 00pa3a KI3HU, HOPM
TpaMOTHOTO TIOBEJEHUS B OKpYXalollle TpHpoaHON cpene;
MOHNMaHHEe  HEOOXOIWMOCTH  WCIOJB30BaHUS  JOCTHKEHHH
COBpEMEHHOM OHMOJOTMM W OMOTEXHONOTMH IS PalliOHaIBHOTO
MPHPOAONONB30BaHHUS

IK 2.1.
PazpabateiBaTh
TpeGoBaHUS K
TPOTPaMMHEIM
MOYJISIM Ha OCHOBE
aHaIIN3a TPOEKTHOH 1

Pa3BuTHE CHCTEMHOTO U aHATUTHYECKOTO MBIIIEHNS;
dopMupoBaHme YMEHUH aHaJTN3UpPOBaTh "
CTPYKTYpPHPOBATh HH(OPMAIIHIO;

HaBblkM OCTaHOBKHM 3ajay M MOMCKa peILeHHIH;
CrnocobHOCTh paboTaTh ¢ HAYYHBIMH HCTOYHHKAMH.

YMeHue NpUMEHATh OHONIoTHYecKHe 3HaHM UId (popMannzaliuu
TpeOGoBaHUIT K  MPOTrpaMMHBIM  MOAYJISIM,  MOJETHPYIOIINM
OHoornieckre MpoLecchl;

HaBbiku TmocTpoeHHS M OMHCaHWS OWONOTHYECKUX Mojelell Hu
aJITOPUTMOB;

Bnagenne Ouonmorndeckol TEepMHHOJNOTHEH TMpPH COCTaBICHHH

TEXHUUECKOM TEXHHUECKON JOKyMEHTAallNH;

JOKYMEHTAIU! CrocoGHOCTh BBIJICTIATH KITIOUEBbIC XapaKTepHUCTHKHI
OMOJIOTHYECKUX OOBEKTOB /UL HCIOIB30BAHHA B MPOTPAMMHBIX
MPOIYKTaX.

IIK 3.3. PazpuTHe HaOMIOMATEIEHOCTH W KPUTUYECKOTO MBINIJIEHNS; | Bragenne MeTolaMu — aHajdW3a TPOrpaMM, MOJESIHUPYIOIIUX

[IpouzBoauTh HaBbiku aHanmmza u MHTepIpeTallii MHPpOpMAITIH; OHoIornieckue MPoLEecChl;

HCCIIe/JOBaHNE CrmocoGHOCTE K~ caMOCTOSATENBHOMY  TOMCKY M | YMEHHE BBISBIATh OIIMOKM B aITOPUTMaX, OMUCHIBAIOIINX

CO3/IaHHOTO HCIIPABIECHUIO OMINOOK. OHoornuecKkue SIBICHUS;

MPOTrpaMMHOTO Kofa
C UCTIONB30BaHUEM
CTEeHATU3UPOBAHHBI
X MPOrpaMMHBIX
CPEACTB C LENbIO
BBISIBIIEHHSI OILIMOOK
M OTKJIOHEHHS OT

HaBrixu IIpUMCHCHHA CICHHUAIIM3UPOBAHHBIX IIpOIpaMM  IOJIA
IIPpOBEPKHU OMOJIOTHYECKUX MOHCHCﬁ;

CrocoGHOCTD COIIOCTaBJIATH ITOJIYYCHHBIC PE3YIbTAThI
MOACIINPOBAHUA C PEaJILHBIMHA OHOJIOTHYECKUMHU
3aKOHOMCPHOCTAMMU.

aJITOpPUTMa
IIK 5.7. dopMupoBaHNEe YMEHUH MPOBOIUTH KOMIUIEKCHBIN aHanu3 | BrageHne MeTogamMM OLEHKH 3¢ (eKTHBHOCTH WH(pOPMAaLMOHHBIX
IIpon3BOIUTE OLIEHKY | OOBEKTOB; CHCTEM, CBA3aHHBIX C OMOJIOTMYECKMMH JaHHBIMH U MOJEISIMH;
MH(POPMALMOHHOM HaBbiku caMocTOSATENbHOM pabOThl M MPUHATHA pelieHnit; | CocoOHOCTh BBIBIATH OMONOTMYECKHE MapaMeTphbl, KPUTHUHEIE
CHCTEMBI TSt Pa3BuTHE CHCTEMHOTO U KPUTHYECKOTO MBIIIJICHHUS. IJTSL JanbHEHIIeH MOIEpHU3AIMH CHCTEMBI;

BBISIBIICHUS HaBblku pa3paboTKN TpeUIOKEHUH MO yIyUIIEHHIO CHCTEM C

YUETOM OHOJIOTHYECKHX ACIICKTOB,
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BO3MOYHOCTH €€
MOJCPHU3AITHH

VYMenne IIPUMEHATE COBPEMCEHHBIC OMOJIOTHYECKHE 3HAaHHUA JJIA
000CHOBAHHUS HCO6XO,Z[I/IMOCTI/I n HYTCﬁ MOIOCPHHU3AIINH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUILIAHBI

2.1. O0beM TUCHUILIMHBI U BUBI y4eOHOH padoThI

Bun yueOHoii padoThl

O0beM B Hacax

O0bem 00pa3zoBaTeJIbHOH NPOTrPAMMbI IHCITHIIJIMHbI 72
B T.4.

TEOPETUUECKHUE 3aHATHS 47
IIPAKTUYECKHUE 3aHATHS 19
nabopaTopHble 3aHATHS 6
OcHoBHOE coepxaHue 60
IIpogeccuonaIbLHO OPHEHTHPOBAHHOE cO/lepKaHue (coAepiKaHue 1
NPUKJIATHOT0 MOYJIA)

IIpomexxyTounast arrecTamus (1udpepeHIMpoBaHHbBIN 3a4€eT) 2
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2.2. TemaTuyecKkHH IJIAH M COACPKAHUE IUCHUTTHHBI

®opmupyemble
HaumenoBanue Coaep:xanue y41e0HOro MaTepuaJia (0CHOBHOe U MPo(eccHOHAJILHO OpHEeHTHPOBaHHOe), | O0beM KOMITETOHIIH
pa3esIoB H TeM Ja0opaTopHbIe U MPAKTHYeCKHe 3aHATHSA, IPUKJIAAHOI MOAYJIb (IPH HAJTNYHMH) 4acoB
1 2 3 4
OcHoBHoOe cogepkaHHue
Pasnea 1. buogorns kak Hayka. ?KuBble cHCTeMbl H HX OPraHU3alHA 2
Tema 1.1. CopepkaHue yueOHOTO MaTepuaia 2
buonorus buonorus — Hayka o kuBoi npupoze. CBs31 OHOJOTHH ¢ OOILECTBEHHBIMU, TEXHUUECKUMH U
B CHICTEME HayK. OPYTUMH €CTECTBEHHBIMH HaykaMH, punocodueii, pemurueii, STUKOH, ICTETHKOH U MPaBoOM.
Obmas Pony Ouomornn B ¢GopMHpOBaHMM COBpeMEHHOM Hay4dHOH KapTHHBI Mupa. Cucrema
XapaKkTephUCTHKa OMOJIOTHYECKHX HayK.
AKHU3HU Mertonbl NMoO3HaHMS KUBOM NpHpoIbl (HabirofeHHe, SKCIIEPUMEHT, ONMCaHUe, N3MEPEHHE, OK-02
KJaccu(pUKaLus, MOIETHPOBAaHUE, CTATHCTHUECKAs 00paboTKa TaHHBIX ).
JKuBble ciucTeMbl (OMOCHCTEMBI) KaK MpeaMeT U3yHdeHHs OMooruu. OTINYNe )KUBBIX CHCTEM
OT HeopraHuveckoi npupoel. CBoiicTBa OMocHCcTEM M UX pasHOoOpasue.
VYpoBHUI OpraHu3aIu onocHcTeM: MOJIEKYSPHO-TeHETHIECKHHA, KJIETOYHBIH,
OpPraHM3MEHHBIH, MOMYIALHOHHO-BUOBOM, 3KOCHCTEMHBIN (0HO - TEOLEeHOTHYECKHIT),
onochepHbIit
Pazgen 2 XumMu4vecKkuii coOCTaB M CTPOEHHE KIETKHU 10
Tema 2.1. CopepxaHue yueOHOTo MaTepuaia 2
XuMmnueckuii coctaB | XUMHYECKHH COCTaB KICTKH. XUMHUYECKHE SJIEMEHTBI: MaKpOdXIEMEHTBI, MHKPOIIIEMEHTEHI.
kieTku. Bona Bona m MuHepanbHble BeliecTBa. (MDYHKUMHM BOJBl M MHHEpPANTbHBIX BELIECTB B KIIETKE.
U MUHEpaJTbHBIE [TonnepskaHue ocMOTHYECKOTO OaaHca
BEIECTBA [IpakTH4YecKOe 3aHsATHE 1
Ne 1 «buonoruydeckass poinb MHHEpATBHBIX BEILECTB B OOECTIEUECHHM >KH3HEIEATEIBHOCTH
OpPraHN3MOB, IPOSIBICHHUS THcOaTaHCca MUHEPATBHBIX JJIEMEHTOBY
Tema 2.2. CopaepkaHue YIeOHOTO MaTepHaia 4
buonorndeckn benxu. CocTaB u cTpoeHHEe OETKOB. AMHHOKHCIOTE — MOHOMEpHI OenkoB. HezaMeHnMble
BaOXHBIE XMMHYECKHE | 3aMEHHMBIE aMHHOKHMCIOTHI. AMWHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl OelKoBO
COCIMHEHH MOJIEKYJbI (TMIepBUYHAS, BTOpUYHAS, TPETHUHAS M UETBEPTUUHAS CTPYKTypa). XUMHUYECKHe OK-01, OK-02,
cBoiicTBa OenkoB. buonormueckne ¢GyHKIMH OenkoB. (DepMeHTH — OHOJIIOTHYECKHE OK-04
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KaTanuzatopel. CTpoeHHe ¢epMeHTa: aKTHUBHBIH ILIEHTp, cyOcTpaTHas CHELU(PUIHOCTE.
KodepmenTtsl. Butamunsl. OTinuns pepMEHTOB OT HEOPraHHUECKHUX KaTalH3aTOpPOB.
VYrneBoasl: MOHOcaxapHuabl (INIOKO3a, puboO3a M Je30KCHpHO03a), aucaxapuiabl (caxaposa,
JaKTO3a) M TONMcaXapuAel (Kpaxmall, TJIHKOTeH, Lelrono3a). buomorndyeckue (yHKIMH
yrinepofoB. Jumuael:  TpuraMuepuasl, Qocdonumuarl, crepounsl. [mapoduibHO-
ruapogodHble cBoiicTBa. bronornueckue GpyHkimm munuaoB. CpaBHEHHE YIIIEBOIOB, OSITKOB
U JTUNTUJOB Kak HcTOUHNKOB 3Heprun. Hyknennoseie kucnotel: JJHK u PHK. Hykneotnasr —
MOHOMepHBI HYKJIeHHOBBIX KucIoT. Ctpoenue u ¢pynkimu JITHK. Ctpoenue u ¢pynximu PHK.
AT®: ctpoeHne u GyHKIMI

JlaboparopHrbie 3aHATHSA (Ha BEIOOp Mpero/aBaTes)

Ne 1 «Onpenenenne puramuHa C B MpOAYKTaX MUTAHUS»

wm «OnpeneneHie HaTuIus KpaxMaia B IPOIyKTaX IMUTaHUS»

i «I ' uapopmIbHO-THAPOGOOHEIE CBONHCTBA JTUITHIOBY

wm «/3ydeHne KaTallMTHUEeCKOW aKTHBHOCTH (EepMEHTOB (Ha MpHUMepe aMMIIa3bl N
KaTalassl )y

Tema 2.3.
CrpykTypHO-
bYHKITMOHAbHAS
OpraHu3aIysl KIETOK

Conepxanne yueOHOro MaTepuaa

uTonorus — Hayka o kieTke. KietouHast Teopust — mpuMep B3auMoeHcTBHA UAEH U PakTOB
B HAyYHOM MO3HaHUM. MeTOIbl U3yUeHHs KIETKH.

Krnerka kak menocTHas >kuBas cucTeMa. OOIMe NMpU3HAKM KIETOK: 3aMKHYTash Hapy>KHas
MemOpaHna, Monekynbl JIHK kak reHeTnueckuil anmapat, cucTeMa CHHTe3a Oenka.

Tunel kneTok: dykapuoTHdeckas M IpokapuoTHueckas. OCOOEHHOCTH CTpOeHHS
npokapuoTtuieckoil kietku. KietouHas crTenka Oaktepuit. CTpoeHHe 3yKapHOTHHUECKOM
KJeTkn. OCHOBHBIE OTIMYHS PACTUTENBHOMN, )KMBOTHON U TpUOHON KieTkH. [loBepXHOCTHBIE
CTPYKTYpBl KIETOK— KIETOYHas CTeHKa, TJIMKOKaIWKe, MX ¢QyHKkuMu. Ilnasmatudeckas
MeMOpaHa, ee CBOMCTBa M (PYHKIINH.

[MuTomnazmMa m ee opraHouasl. OgHoMeMOpaHHBIe opraHomnbl kierku: JIIC, ammapar
lonbmxu, mu30coMBl. [loMyaBTOHOMHBIE OpPraHOMABI KIETKH: MHTOXOHAPHH, TUTACTH]IBI.
[IponcxoxaeHne MUTOXOHAPWUH M TacTHh. Buawl mmactun. HememOpaHHBIE OpraHOMABI
KJIETKH: PHOOCOMBI, KJIETOUHBIH ULEHTP, LEHTPUOIH, PECHHUKH, >KIYyTHKH. DOYyHKIMHU
OpPraHOMJOB KJIEeTKH. BKitoueHus.

Snpo — perynaTopHBIH LEHTp KiIeTkH. CTpoeHHe sanpa: siaepHas oOojouKka, KapHoIla3Ma,
XPOMATHH, SAPBIIIKO. XpoMocoMbl. TpaHCTIOPT BEIIECTB B KJIETKE

JlabopatopHrbie 3aHATHS (Ha BEIOOD MpenojaBaTeis)
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Ne 2 «Ctpoenue kieTkH (pacTeHus, )KUBOTHBIE, TPUOBI) M KJIETOUHBIE BKJIIOUEHHS (KpaxMall,
KapOTHHOH/IBI, XJIOPOILIACThI, XPOMOTLIACTHI )»

i «/3ydeHne cTpoeHMs KJIETOK pacTeHUH, >KUBOTHBIX M OaKTEpHH MOJ MHKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpenapaTax U UX OMIMCAHUE)»

i «IIpoHuIaeMocTb MeMOpaHsbl (TJ1a3MOJIN3, ACTUIA3MOIIH3 )»

Paszgen 3. JKusHeaeaTeIbHOCTH KJIETKH

Tema 3.1.
OOMEH BeELIECTB
U TIpeBpallieHne

SHEPTUHN

B KJIETKE

Conepxanne yueOHOro MaTepuaa

OOMeH BelllecTB, WIIH MeTa0oMu3M. ACCUMMIAIMS (TTaCTUUECKUI OOMEH) M JUCCUMMIISIUS
(oHepreTHUecknil 0OMEH) — JABE CTOPOHBI €MHOTO Tpollecca MeTabommsMa. Porb 3akoHOB
COXpaHEHHs BEUIeCTBA W SHEPTUM B IIOHWMAaHWH MeTabonm3Ma. THIBl oOMeHa BellecTB:
aBTOTPOHBIN U TeTepoTpodHBIH. Poib ¢pepMeHTOB B OOMEHE BEIIECTB W TPEBPALICHUH
sHeprun B KieTke. PortocwHTe3. CBeToBas W TeMHOBas (a3el (oTOocHHTe3a. Peakumm
dotocuHTe3a. DPPeKTUBHOCTH HOTOCHHTE3a. JHaUeHHe POTOCHHTE3a AJIS KU3HHU Ha 3emite.
Bnusaue ycmoBuit cpefnl Ha (GOTOCHHTE3 M CIIOCOOB! TOBBIICHUS €r0 MPOAYKTHBHOCTH Y
KyTbTYPHBIX ~ pacTeHHH. XeMOCHHTe3. XEeMOCHHTE3WPYIOIIHe OaKkTephH. 3JHAUCHHE
XEMOCHHTE3a [UIS )KU3HU Ha 3emMIre.

DHepreTHdecknil 0OMeH B KIIeTKe. PaceruieHne BeIecTs, BRIICIEHNE H aKKyMYyTHPOBaHHIE
SHEPrUH B KIETKe. JTalbl YHepreTHdeckoro ooMena. [mmkomms. BpokeHWe W ero BHIHI
KucnmopongHoe okucienne, WiIH KIETOYHOE AbIXaHWe. OKHUCIUTENbHOE (pochoprmpoBaHue.
Db ek THBHOCTH YHEPTETHUECKOT0 0OMeHa

Tema 3.2.
buocuures Genka

CopepxaHue yueOHOro MaTepuaia

Peakuuu wmaTpuuHoro cuHTe3a. [‘eHetnueckas wuHbpopMaius u JIHK. Peamuzanus
reHeTH4Yecko MHpopMaIlu B KileTke. [ 'eHeTH4Ueckuit Ko U ero cBoicTBa. TpaHCKpHUIIHS —
MaTpuuHbli cuHTe3 PHK. TpaHcnsamus — OuocuHTe3 Oenka. DTanbl TpaHCISAIUH.
KonupoBanue aMuHoKHcIOT. Postk pubocoM B OMOCHHTE3€e Oenka

HpaKTI/I‘ICCKOC 3aHATUC

Ne 2 «Pemrenne 3aa"q Ha ONPCACIICHUE IMTOCIICAOBATCIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycs

CopepxaHue yueOHOro MaTepHaia

Hexnetounsie ¢popMbl ®KU3HU — BUpychl. UcTopus oTkpeitus BupycoB (/1. Y. VBaHOBCKMit).
OcCoOeHHOCTH CTPOSHMS M >KH3HEHHOTO LIMKJa BUpycoB. bakrepnogaru. bonesnu pacteHui,
’KMBOTHBIX M UeJIOBEKa, BBI3bIBaeMble BUpycaMH. Bupyc nMMyHoaeduuuTa yenoseka (BIY)
— Bo3oyautesns CIIM la. IlpodbunakTika pacnpocTpaHeHH BUPYCHBIX 3a00J¢BaHII

OK-01, OK-02,
OK-04

Pa3}1e.]'l 4. PazMHOKeHHE U HHAUBUAYAJIILHOEC pPa3sBUTHE OPraHu3MoOB
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Tema 4.1.
FKW3HEeHHBIN TUKT
KIETKH

Conepxanue yueOHOro MaTepuaa

KneTouHslif LMK, WKW SKU3HEHHBIH IWKIT KieTku. MHTepdaza m wmutos. Ilpouecch,
nmpoTeKkalne B uHTepdaze. Pernnkanus — peakiyst MarpuiHoro cunteza JIHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIHN Habop — KapHOTHI. JIMILTOMIHBIM W TalUIOWIHBIN XPOMOCOMHEIE
Habopel. XpoMaTuiel. llUTONMOrHMUEeCKHE OCHOBBI Pa3sMHOXKEHHS M HMHIUBHIYaJTBLHOTO
pa3BUTHS opranu3MoB. Jlenenne kieTku — Muto3. CTtaanu MuTo3a. [Iponeccel, mpoucxoasiiye
Ha pa3HBIX CTaJUAX MHUTO3a. bHolormveckmii cMpicin MHTO3a. IIporpamMmMupyemas rudens
KJIETKH - aloNTo3

Tema 4.2.
DopMBI pa3MHOKEHHS
OpPraHU3MOB

Conepxanue yueOHOro MaTepHaa

®opMBI pa3MHOXKEHUS OPTaHU3MOB: Oecrolioe U MojoBoe. Buapl Gecnonoro pa3sMHOKEHUS:
JelleHue Ha/IBoe U MTOYKOBaHUE OJTHO M MHOTOKIIETOUHBIX, CIIOPOOOpa3oBaHUE, BEreTaTHBHOE
pa3MHokeHHne. MckyccTBeHHOE KIOHHPOBaHHUE OPTaHU3MOB, €10 3HaUeHHe [T CEeNEeKIIH.
[TomoBoe pa3MHOXKeHHUE, ero OTAU4Ms OT Oecmonoro. Meios. Ctaguu Meitosza. [Ipoieccsl,
MpoucXodAline Ha cTaausx Meiosza. lloBemenme xpomocom B Meiioze. Kpoccunrosep.
buonoruueckuit cMbICI U 3HaUeHHEe Melo3a. ['aMeToreHes — npoiiecc 0Opa3oBaHUs MOJTOBBIX
KIIETOK Y )KUBOTHBIX. [IolTOBBIE KeNe3bl: CeMEHHUKHM U SMYHUKH. OOpazoBaHUe U pa3BUTHE
MOJIOBBIX KIETOK — TaMeT (CIepMaTo30Hi, SHIleKNIeTKa) — CIepMaToreHe3 M OOreHes.
OcOoOCHHOCTH CTPOCHHS SHIEKJIECTOK M criepMaTo30110B. OmaonoTBopeHue. [lapTeHorenes

Tema 4.3.
NunuBnayansHOE
pa3BUTHE OPTaHU3MOB

CopepxaHue yueOHOro MaTepuaia

NnouBuayanbHoe pa3BUTHE (OHTOTeHe3). DMOpHOHANBHOE pa3BUTHE (3MOpHOreHe3). DTalbl
SMOPHOHAILHOTO PAa3BUTHS Yy TIO3BOHOYHBIX KMBOTHBIX: ApPOOJICHHE, TacTPyJISALu,
opranoreHes. [locToMOpnoHanmbHOe pa3BUTHE. THIBI TTOCTIMOPHOHAIBHOTO Pa3BUTHS:
npsMoe, HempsaMoe (JTHIMHOYHOe). BIusHMe cpeibl Ha pa3BUTHE OPraHU3MOB; (HaKTOpHI,
CIIOCOOHBIE BEI3BIBATH BPOXKACHHBIE YpojacTBa. PocT m passutHe pacteHmit. OHTOreHe3
I[BETKOBOT'O pacTeHHs: IBOIHOE OIIOAOTBOPEHHE, CTPOCHHE CEMEHH, CTAINH Pa3BHTHS

Hp AKTHYCCKUC 3aHATHUA

Ne 3 «upeximonnrlie 3a0601eBaHNs U SITUASMHUH B UCTOPUH YETOBEUECTBAY.
No 4 «BaxkiuHanus xak npodriakTHka HHGEKIIMOHHBIX 3a00I€BaAHIH

OK-01, OK-02,
OK-04

Pazgen 5. HacjieacTBeHHOCTH M M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeIOBAHUSA

Conepxanue yueOHOro MaTepuaa

IIpenmer M 3amauu reHeTHKU. Poilb IIUTONOTMH U SMOPHONOTHH B CTAHOBJICHHM T€HETHUKH.
Bxnmag poccMiickMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeToIbl T€HEeTHKH
(THOpHIOMOTHYECKUH,  ITUTOT€HETHUYECKHH, MOJEKYIsIpHO-TeHeTH4ecKnii). OcHOBHBIE
TeHeTHYECKHEe MOHATHS. | eHeTHHeckasi CHMBOJINKA, HCTIOTIb3yeMasl B cCXeMaX CKpELIMBaHUH.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HacJeJOBaHUs TPU3HAKOB, ycTaHOBIeHHbIe |'. Menaenem. MoHorn6puaHoe
CKpellMBaHUEe. 3akOH €AMHOOOpa3us THOpHAOB TiepBOoro mokojeHHd. llpaBmio
JOMHHHMPOBAaHUA. 3aKOH pacIleIUIeHUs] TpH3HaKoB. [ umore3a 4McTOTHl ramer. [lomHoe u
HEToJIHOe  JOMHHHpoOBaHMe. [IUrmOpmaHoe  cKpellMBaHMe. 3aKkOH  HE3aBUCHMOTO
HaclleIoBaHUA TpU3HAKoB. [[UToreHeTHdeckHe OCHOBBI TUTHOPUIHOTO CKPELIMBAHMUA.
AHammzupylollee cKpelluBaHue. lcrmonp3oBaHME aHAM3HMPYIOLIETO CKPEIMBAHUSA IS
oIpeieNIeHNs] TeHOTHIIa 0COOU

HpaKTI/I‘ICCKOC 3aHATUC

Ne 5 Pemrenne 3alaq Ha OIIpCACIICHHUE BCEPOATHOCTH BO3HUKHOBCEHHA HACICACTBCHHBIX
IIPpHU3HAKOB ITPU MOHO-, TN-, HOJ'II/IFI/I6pI/I,Z[HOM " aHAIIN3UPYIOUIEM CKPECIIUBAHUH, COCTABJICHHNEC
TCHOTHUITMYCCKHUX CXEM CKPCIINBAHUA

Tema 5.2. CopepxaHue yueOHOro MaTepuaia
CueruieHHOe CueruieHHOe HacliefoBaHue Tpu3HakoB. Pabota T. Moprana 1o clienjieHHOMY HacJieTOBaHUIO
HacJleJOBaHHe reHoB. HapyllieHne clienieHNsl TEHOB B pe3yiibTaTe KPOCCHHIOBEpa. XPOMOCOMHas T€OpHUS
MPU3HAKOB HACJIE/ICTBEHHOCTH. | eHeTHYecKkHe KapThl.
I'enetnka moma. XpoMOcOMHOe oIpefeNieHHe Moja. AYTOCOMBI M TOJOBBIE XPOMOCOMEI.
['oMoraMeTHBIe M TeTeporaMeTHbie OpraHu3Mbl. HaclenoBaHne NMPU3HAKOB, CLIETIEHHBIX C
MOJIOM
[IpakTHieckoe 3aHATHE
Ne 6 Pemenne 3amau Ha oNpefelleHHE BEPOATHOCTH BO3HHMKHOBEHHS HACIEACTBEHHBIX
NPU3HAKOB TIPH CLEIUICHHOM HAacJelOBaHWH, COCTABICHHE TIE€HOTUIHYECKHX CXeM
CKpeIlUBaHUS
Tema 5.3. Conepxanue yueOHOro MaTepHaa
3aKOHOMEPHOCTH N3meHunBOCTh. BUAB M3MEHUHBOCTH: HEHACIECTBEHHAs U HacJeICTBeHHas. PoJb cpelibl B
U3MEHUYHBOCTH HEHACNeCTBEHHON HW3MEHUMBOCTU. XapaKTepUCTHKa MOIU(DUKAIIMOHHOW H3MEHUHBOCTH.

Bapuaionnsiif psa u BapualmoHHas kpuBas. Hopma peakimu npusHaka. KonuuecTBeHHBIE
W KauecTBEHHBIE TMpPHU3HAkKM M MX HopMa peakiuu. CBoiicTBa MOIUDUKAIIMOHHOH
H3MEHYHUBOCTH.
HacnencTBenHas, MIM TeHOTHIIHYEcCKasd H3MEHUHBOCThL. KoOMOHHAaTHBHAS H3MEHYHBOCTD.
Meiio3 u TONMOBOM TMpoliecc — OCHOBa KOMOWHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAS
M3MEHUYUBOCTh. Kilaccupukanus MyTallMii: TeHHBbIE, XpOMOCOMHEIe, TeHOMHbIe. UacToTa M
MPUYUHBI MyTaliil. MyTareHHbie ¢pakTophbl. 3aKOH TOMOJIOTHUECKUX PAIOB B HACIEICTBEHHOM
M3MEHYHUBOCTH
H. 1. Basunosa
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HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemtenne 3ala4 Ha OIIpCACIICHHUE BCEPOATHOCTH BO3HUKHOBCHHA HACICACTBCHHBIX
IIPHU3HAKOB IIPU PA3JIHUYHBIX THUIIAX BBaHMOHCﬁCTBHH T'CHOB, COCTABJICHHUC I'CHOTHUIIMYCCKHX
CXEM CKpCIIMBAaHUA

Tema 5.4.
T'eHeTnka yenoBeka

Conepxanne yueOHOro MaTepHala

I'enetnka uenopeka. Kapuotum uenoeka. OCHOBHBIE METONBl TEHETHKH UYellOBeKa:
reHeaJornueckuii, ONU3HENOBBIH, LUTOTeHETHUYECKUH, OHOXUMUUECKUH, MOJEKYISIpHO-
reHeTudeckuii. CoBpeMeHHOe oIpelefieHHe TeHOTHIIA: MOJIHOT€HOMHOE CEKBEHHPOBAaHHE,
TeHOTUTIIHPOBaHHUE, B TOM umciie ¢ nmoMolbio [11[P-anann3a. HacnencTtBenHble 3aboneBanus
YyelloBeKa: TeHHble OoJIe3HH, OONe3HW ¢ HacleACTBEHHON MpeapacioloKeHHOCTHIO,
XpoMocoMHBle Oone3Hu. CoMaTHueckue M TeHepaTHBHBIE MyTallid. CTBOJIOBBIE KIIETKH.
[IpyHuMIBl  370poBOro o0Opa3a JKHU3HHW, JWAarHOCTUKH, TPOPHIAKTHUKH M JICHSHHS
TeHeTHUeckuX  OonesHedl.  Meamko-reHeTHUeckoe  KOHCYNBTHpPOBaHHE.  3HaudeHHE
MEANIIMHCKOW TEHEeTUKH B TPeNOTBpallleHNH W JeYeHHH TIeHeTHUecKHX 3a0oJieBaHMH
JeJIoBeKa

HpaKTI/I‘ICCKOC 3aHATUC

Ne 8 «CocraBileHne U aHAIIN3 POHAOCITOBHBIX YCJIOBCKA»

Pazmen 6. DsoaronnoH

Hada OHOJIOrHNA

=)

Tema 6.1.
DBOITIOLIMOHHA
Teopus
H ee MECTO
B OHOIOTHH

Conepxanue yueOHOro MaTepHaa

[TpennocrlIKi BOSHUKHOBEHHUS YBOIIOIIMOHHON TEOPHH. DBONIOIIMOHHAS TCOPHS H €€ MECTO B
Ouomornu. BiMsHWE DBOMIOIMOHHOH TEOPHH Ha pa3BUTHE OWOJOTHH W JPYTHX HayK.
CeuzaerenbeTBa HBOIONNH. [laeoHTOOrHYECKHE: TOCTEN0BATEIEHOCTE TMOSBICHNS BH/IOB B
MAJICOHTOJIOTHYECKOH JIETOMUCH, TepeXoaHble (opMbl. Buoreorpaduueckue: cxoacTBo
pazmmune ayH u GIOp MATEPHKOB H OCTPOBOB. IMOPHOJIOTHYUECKHE: CXOACTBA U Pa3THUNS
HSMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTENEHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIC, pPYIHMEHTAPHBIE OPTaHBl, aTaBU3MBL. MOJNEKYIIpHO-OHOXUMHUIECKHE:
CXOJICTBO MEXaHH3MOB HACIECJACTBEHHOCTH M OCHOBHEIX MeTaOONHYeCKHX MyTeH Yy BeeX
’KMBBIX OPTaHHU3MOB.

DpomonnonHas  Teopus Y.  JlapeuHa. [IpeanochUTKH  BO3HMKHOBEHHS JapBHHH3MA.
JIBIOKYIHEe CHJIBI DBOJIONUH BHAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIPH
OTPaHUYEHHOCTH PECYPCOB, HEONpeneNEHHas M3MEHUHBOCTH, OOpHOa 3a CYIISCTBOBAaHHE,
€CTECTBECHHBIN 0TOOD)

ConepkaHue yueOHOro MaTepuaa

OK-01, OK-02,
OK-04
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Tema 6.2.
MukposBonronus

Cunretnueckas Teopus »Bomoin (CTD) u e€ ocHOBHbIE MOJOKEHUS. MHKPOIBOIIOLHUS.
[omynsius kak eTMHNIIA BUAA U SBOIOLHH.

JBwxkyume cuibl ((pakTOpBI)IBONIOIMM BHIOB B MpHpoAe. MyTalMOHHBIN mpouecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. llOMynsiiMoHHBIE BONHBI M Apeii¢ reHoB. M3omsamus u
murpauus. EcTecTBeHHBI o0TOOp — HampaBistiomMi (akrtop HBomouun. DopMebl
€CTECTBEHHOTO 0TOOpa. IIpHCrocoOIeHHOCT OpPraHM3MOB KaK pPe3ylbTaT SBONIOLNH.
IIpuMepsl TNpHCIIOCOONEHUH y OpraHu3MOB. ApoMopdo3bl M HAMOAAANTallMM. Bua u
BuaooOpazoBaHue. Kputepun Buaa. OcHOBHEIE (popMBI BUA0OOPa30BaHM: reorpaduieckoe,
HKOJIOTHUECKOE

Tema 6.3.
MakposBonronus

CopepxaHue yueOHOro MaTepuaia

MaKpOSBOJ'IIOL[I/ISI. cDOpMI:I OBOJIFOITUH (1)I/IJ'ICTI/ILICCKa$I, AUBCPTCHTHAA, KOHBEPI'CHTHAA,
ITapauicjbHad. HCO6paTI/IMOCTB OBOJIIOITUH

IIpakTHdeckoe 3aHATHE (Ha BBIOOp MpenoaaBaTelis)

Ne 9 «CpaBHeHne BHIOB 1TO MOP(OIOTHIECKOMY KPHTEPHION»
i «OnucaHue NPUCTIOCOOIIEHHOCTH OpraHu3Ma U €€ OTHOCHTENIBHOTO XapakTepay

Paznen 7. Bo3HuKHOBeHUeE 1 pa3BUTHE KU3HU HA 3emJie

Tema 7.1.
3apoxaeHne
W pa3BUTHE KU3HU

CopepxaHue yueOHOro MaTepuaia

JloHay4HBIe TpeACTAaBICHHUS O 3apOKICHMM KM3HM. HaydHble TMNOTe3bl BO3HHMKHOBEHUS
KM3HM Ha 3emule: abMoreHes M MaHCTIepMHA. XUMHUYecKas SBOMOLUSA. AOGHOTEHHBIH CHHTE3
OpPraHMYeCKHX BELIECTB M3 HEOPraHMUeCKHUX. IKCIEPHUMEHTAbHOE MOATBEPKACHUE
XUMHYECKOH DBOJIOLMU. HadalpHBle »Tanbl OHoJOrHYeckod »poiroruu. [ umoresa PHK-
Mmupa. DopMupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE INPOTOKIETKH. [lepBhle
KJIETKH U UX 3BoNroIHs. POpMHUPOBaHNE OCHOBHBIX TPYIII )KHBBIX OPTaHU3MOB.

PasBuTie *W3HHM Ha 3emile IO 3paM U nepuojam. Katapxei. Apxelickas U MpoTepo3oucKas
apel. Ilaneosolickas »pa W e€ mepHoabl: KeMOpHICKUM, OpIOBUKCKHMM, CHIIypHHCKHI,
JNEBOHCKHM, KaMEHHOYTOJIBHBIN, IEpMCKUA. Me3o30lckas pa B €€ NMepuoAbl: TPHACOBBIMH,
opcknii, MenoBoil. KaliHo3olickas spa M €€ MepHOABl: NAJIECOTeHOBBIH, HEOTCHOBBIMH,
AHTPONOTE€HOBBIH.

Tema 7.2. Conepxanue yueOHOro MaTepuaa
Cucrema CucrteMa OpraHM4YecKoro Mupa Kak OTpakK€HHE 3BOMOLUH. OCHOBHBIE CHCTEMaTHYECKHE
OPraHUYeCKOTO MHpPA. | TPYIIBl OPraHM3MOB. XapaKTepHCTHKa KIMMAaTa M IeoJOTHYecKHX IpolieccoB. OCHOBHBIE
IIpoucxoxaenne STaIlbl 3BOIOLIMN PACTUTENBEHOTO U )KHBOTHOTO MHpa. ApoMop( 03kl Y pacTeHHI! 1 )KUBOTHBIX.
qeoBeKa — IlosBneHne, paciBeT U BEIMUPAaHUE TPYIIT )KUBBIX OPTaHU3MOB.
aHTPOIIOTE€HE3

OK-01, OK-02,
OK-04
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DBOMIOLMS  4eloBeKa. AHTPONOJOrMs Kak Hayka. Pa3BUTHe TIpelcTaBIeHHH o
MPOUCXOXKACHUN UenoBeka. MeTonbl M3y4UeHHMsS aHTpomnoreHesa. CXOJCTBa M pa3iIMyHsd
4yenoBeka W JKMBOTHBIX. CHcCTeMaTHUecKoe TOJIOKeHHe uYeloBeka. [IBIKyIHMe CHIIBI
(paxtopel) aHTpomoreHesa. HacnencTBeHHas HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOp.
Oo1iecTBeHHBIH 00pa3 )KU3HM, H3TOTOBJIECHHE OPYANH TPYAa, MBIIIEHHE, peUb

Tema 7.3.

CopepxaHue yueOHOro MaTepuaia

OcHOBHEIE cTagunu
OBOJJIOIIUH YCITIOBCKA

OcHOBHBIE CTaqUM M BETBH 5SBONIOLMM YeJOBEKa: ABCTPATONHUTEKH, UeloBeK yMenblil,
UenoBek npsmMoxoAsimnii, UenoBek HeaHIepTalbCcKUi, UelloBEK pa3yMHBIM COBPEMEHHOIO
THNa. HaXoakHu MCKOMaeMBIX OCTAaHKOB, BpEMs CYILECTBOBaHMS, OOJacTh paclpoCTpaHEHHMS,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHUSL.

Yenoedeckue packl. OCHOBHBIE OOMNBIIME pachl: €BpONEOMIHas (eBpas3Miickas), Herpo-
aBcTpaJloMHas (PKBaTOpMallbHAs), MOHTOJNIOMIHas (a3uMaTcKo-aMepHkaHckas). UYepTol
MPUCTIOCOOTEHHOCTH MpEACTaBUTENEH HeOBEUECKHMX pac K YCIOBHSM CYILECTBOBaHUS.
EnuHcTBO UenoBedyeckux pac. Kputnka pacuzma

IIpakTHdeckoe 3aHATHE (Ha BBIOOp MpenoaaBaTesis)

Ne 10 «Bpems u myTH paccelleHHs 4eI0oBEKa 10 IIIaHETE»
i «IIprcrocobIeHHOCTh YelloBeKa K pa3HbIM YCIOBHAM cpefibl. BiusHue reorpagudeckoit
cpebl Ha MOP(¢OIOTHIO U (PHU3HOJIOTHIO YEIIOBEKa»

Paznaen 8. Oprann3mbl

1 OKpY:Kamlias cpexa

N

Tema 8.1.

Conepxanue yueOHOro MaTepHaa

DKOIOTUA
Kak Hayka. Cpenbl
JKH3HH.
DKOJIOTHYECKHE
bakTophl

DKoJIOTHS KaK Hayka. 3aJlaud U pa3JeNbl SKOJIOTHU. MeTo/Ibl SKOIOTHYECKUX HCCIeJOBaHUH.
DKOJIOTHYEeCKOe MHPOBO33pEHHE COBpPEeMEHHOro 4eioBeka. Cpenbl OOMTaHHS OpPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/Ty1IIHAA, TOUBEHHAs!, BHRYTPUOPTaHU3MEHHasl. DKOJOrHuecKue (paKkTOpHI.
Knaccngukamus xonorudecknx GpakTopoB: aOMOTHUECKHE, OMOTHUECKHE U aHTPOTIOT€HHBIE.
JlelicTBHe HKOMOTMUECKUX (PAaKTOpOB Ha OpraHu3Mbl.AOHMOTHYECKHE (DaKTOPHI: CBET,
TeMmIeparypa, BiIakHocTb. DoTtomepuoansM. IIpHucmocobreHns oOpraHusMoB K ACHCTBHIO
abnotndeckux (akrtopoB. buomornueckne puTMbel. buoTHueckue QakTopsl. Buasl
OMOTHYECKMX B3aUMOJCHCTBHUN: KOHKYPEHLMS, XHIMHHYeCTBO. llapasuTH3M, MyTyalusM,
KOMMEHCAJIU3M (KBapTHPAHCTBO, HaXJICOHUYECTBO), aMEHCAIM3M, HEHTpaiu3M. 3HadeHHE
OMOTHYECKHMX B3aMMOAECHCTBHI TS CYILIECTBOBAHUS OPTraHH3MOB B TPUPOTHBIX COOOIIECTBAX

Tema 8.2.

Conepxanue yueOHOro MaTepHaa

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

DKOJIOTHYECKHE XapaKTCPUCTHKU  IIOITYJIALINH. OCHOBHBIE  TIOKa3aTelH TIOMMYJIA NN

XapaKTEPUCTHKH YHCICHHOCTDh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauus. JlMHaMuKka
MOy JIALTH YHCICHHOCTH TONYJISIINU U €€ PEeryJIsIIus
IIpakTHUeCcKOE 3aHITHE 1
No 11 «Jlofcu€T MIOTHOCTH NONMYJISUI pa3HbIX BUIOB PACTEHUI»
Pazgen 9. CooldimecTBa M 3KOJOTHYECKHE CHCTEMBbI 10 OK-01, OK-02,
Tema 9.1. Coaepkanne yaeOHOro MaTepHaia 2 OK-04, OK-07
CoobuiecTBa Co06111EcTBO OPraHU3MOB — GHOIEH03. CTPYKTYphl GHOIIEHO03a: BUIOBAs, IPOCTPAHCTBEHHAA, 1K 2.1, 1IK 3.3,
OpPraHN3MOB, Tpoduieckas (muiiesas). Buabl-noMuHaHTEl. CBS3U B OHOLIEHO3E. 1K 5.7
HKOCHCTEMBI DKonoruveckue cHcTeMbl (dKocHcTeMBbl). lloHATHE 00 »sKocucTeMe M OHOTeoleHO3e.
(DYHKIMOHATBHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOAYLEHTHl, KOHCYMEHTHI, pPEAYLEHTHI.
KpyroBopot BelllecTB M MOTOK PHEPTUM B 3KocHcTeMe. Tpoduueckue (IMUILEBBIE) YPOBHU
skocucTeMbl. [IumieBble 1emu M ceTH. OCHOBHBIE TMOKAa3aTeNM JKOCHCTEMBI: OHMoMacca,
MPOAYKIHMSA. DKOJOTHUECKHE MUPAMUABI: MPOTYKIIMH, YHCICHHOCTH, OMoMacchl. CBOHCTBa
HKOCHCTEM: YCTOMUHBOCTB, CAMOPETyJIsALus, pa3BuTe. Cykleccus
Tema 9.2. Conepxanne yueOHOro MaTepuaa 2
IIpuponHsie [IpupoaHble SKOCHCTEMBI. DKOCHCTEMBI pPEeK M 038p. DKOCHCTEMa XBOWHOTO HIIH
HKOCHCTEMBI IIUPOKOJIMCTBEHHOTO  Jleca. AHTpOTIOT€HHBIE HKOCHCTEMBI. ATPO3KOCHCTEMBI.
Vpboskocuctembl. buonmormdeckoe W XO3SICTBEHHOE 3HAUeHHE arpodKOCHCTEM U
ypboskocucTeM. buopasHooOpasue kak (akTop ycTOHUMBOCTH 3kocHcTeM. CoxpaHeHHe
OMOJIOTHUECKOro pazHooOpa3usl Ha 3emile
Tema 9.3. Conepxanue yueOHOro MaTepHaa 2
buocdepa — VYuenne B. . Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa onocdepsnl. XKupoe
rio6anpHas BellecTBO M ero ¢yHKIUH. OcobeHHOCTH Ouochepsl Kak TIOOaTbHOH HKOCHCTEMEI.
oKocucTeMa 3eMiM | JInHaMH4eckoe paBHOBecHe M oOpaTHas cBsi3b B Omocdepe. KpyroBopoTsl BemiecTB u
OMOreoXNMMHYECKHe IUKIBl 3JIeMeHTOB (yriepojaa, a3zoTa). 30HalbHOCTh OHocdepsl.
OcHoBHBIE OMOMBI CYILIH
Tema 9.4. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE cOdepKaHue (cogepKaHNe NPUKJIATHOTO MOTYJIs1) 2
Bmisaue YenoedecTBo B OMochepe 3eMiTu. AHTPONIOTeHHBIE U3MEHeHHs B OMocdepe. [modanpHbIE
aHTPOIOTEHHBIX sKoJornueckue mpobiemel. CocylllecTBOBaHHE TPUPOABI M uenoBeuecTBa. CoxpaHeHHe
(axTOpOB Ha OMopazHOOOpa3usl KaK OCHOBa ycTOMUMBOCTH Ouocdeprl. OcHOBa palMOHATIBHOTO
onochepy YIpaBIEHUS MPUPOJIHBIMHI PECYpPCaMHU U UX UCTIONb30BaHue. J[ocTHKeHNs OMONOTHI U OXpaHa

MPHUPOJIBI
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IIpakTHdeckoe 3aHATHE (Ha BBIOOpP MpenoaaBaTelis)

Ne 12 «OTxXoasl Mpon3BOACTBAY

WIH «DKOJOTHYECKHE aCTIEKThI MpodecCHOHANBHON NeITeNbHOCTH
i «lIpodunaktika nmpodeccuoHaIbHBIX 3a00IeBaHTI

WK «BIusHIe NpOoU3BOACTBEHHBIX (AKTOPOB HA OPTaHU3M HeJIOBEKa»

Tema 9.5.
Bnustaue conmanbHo-
HKOJIOTHUECKUX
(dakToOpoB Ha
3IOpOBbE HeOBEKA

IlpodeccHoHANHLHO OPHEHTHPOBAHHOE COlepKaHue (CoaepKaHNe MPUKJIATHOT0 MOTYJisi)

310pOBBE U €ro cocTapiistonie. MakTophl, TONOKUTENBHO U OTPHIATENBHO BIHSIOLINE HA
opraHusM denoBeka. [IpoOiieMa TEXHOTeHHBIX BO3JCHCTBMI Ha 3[0pOBbE HYeJOBEKa
(37eKTpOMarHUTHBIE TONS, OBITOBAasS XMMHSA, HW3OBITOUHBIE IIyMBI, pagualis M T.IL.).
ApnanTaiyisi opraHu3sMa uelloBeka K (akTopaM okpyxaroimied cpenbl. [IpuHIMIEI
(dhopMHpOBaHUS 310pOBbecOeperaoiero nopeaeHns. Ousndeckas aKTUBHOCTb M 370POBBE.
bruoxummueckne acnekThl pallHOHATHHOTO MUTaHUS

JlaGopaTopHble 3aHATHS

Ne 3 «YmcTBeHHast paboTOCTIOCOOHOCTEY

wm «BnusHue abnoTndeckux GpakTOpPOB Ha UeTOBEKay (B KaueCTBE TPUITEPOB, CHHKAIOLINX
paboOTOCTIOCOOHOCTh,  MCHOJB30OBATH  YCIOBHS  OCYLIECTBICHHMA  MpogdecCHOHATBbHON
OeATeNbHOCTH: IIyM, TEMIIepaTypa, (pusnueckas Harpyska u T.1.)

Pazgen 10. Cenexkuusi Oprain3mMoB, 0CHOBbI 0HOTEXHOJIOT UM

Tema 10.1.
Ceneximsd
Kak HayKa U Tpollecc

Conepxanue yueOHOro MaTepHaa

Cenexuys kKak Hayka M Tpoliecc. 3apoKICHHE CeleKUMH U JoMmecThkauus. Ydenue H. M.
BapunoBa o LeHTpax MHOrooOpa3us M IPOUCXOXKIEHUS KyIbTYpHBIX pacTeHHH. L[eHTph
MPOUCXOXKACHUS JOMAIIHUX *KUBOTHBIX. CopT, mopona, mTamMm. CoBpeMeHHBIE METO/IbI
CEJIEKIIUH. MaccoBrlit
W UHIUBUAYaJbHBIH OTOOPHI B CENEKIIMM pacTeHWt M KMBOTHBIX. OlleHKa JKcTephbepa.
brauzkopocTBeHHOE CKpellluBaHWe — WHOpUAWHT. Unctas nuHug. CKpellBaHUe HHCTHIX
nuHnil. ['eteposuc, wnm rudpuaHas cuia. HepoJcTBeHHOe cKkpelliMBaHHE — ayTOpPHIMHT.
OtnanénHas rubpuamzanus U e€ ycnexu. VcKyccTBEHHBIM MyTareHe3 W IOJyUeHHE
TTOJIMILTOMAOB. JIOCTH)KEHHS CEICKITNH PAacTCHUH, )KHBOTHBIX H MHKPOOPTaHH3MOB

Tema 10.2.
OCHOBEI
OHOTEXHOJIOTHHA

buotexHomoruss kak oTpacib NpPOM3BOJACTBA. ['©HHas WH)XXEHEpHUs. OITalbl CO3[aHUSL
pexomOuHanTHOM [IHK u TpaHcreHHBIX opranu3moB. KieTtounas mHxxeHepus. KieTounsie
KYJIBTYPHI. MuKpokIoHaTEHOE pasMHOXEHHE pacTeHMil. KnonupoBanue
BBICOKOTIPOJYKTHBHBIX CETBCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTMUYECKHE M 3THYECKHE
npoo6aemsl. 'MO — reHeTHuecKH MOAM(ULIIIPOBAHHBIE OPTaHU3MBI

OK-01, OK-02,
OK-04, OK-07
IIK 2.1, IIK 3.3,
IIK 5.7
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Tema 10.3.
buorexnonornu
B *KU3HU U Npodeccuu

HpO(l)eCCI/IOHaJILHO OPHUCHTUPOBAHHOC COACPKAHUEC (conepmalme MNPURJIAAHOTO MO):[yJIﬂ)

OCHOBHBIE HATTPABJICHUS COBPEMEHHON OHOTEXHONOTHH B MPOGECCHOHATEHOHN eI TETbHOCTH
genoBeka. MeTopl 0HoTeXHOMOTHH. OOBEKTH OHOTEXHOIOTHH. DTHKA OMOTEXHOMOTHIECKIX
U TeHEeTHHYeCKHX JKCIepuMeHTOB. IlpaBmia ToMcka W aHammM3a OHOIKOJOTHYECKOH
HHpOPMAITUH

U3 Pa3IMYHBIX UCTOYHHMKOB (Hay4Has W y4eOHO-Hay4Has JHTepaTypa, CPEACTBA MacCOBOH
uHdopManmu, cetb IHTEpHET U pyTHE)

HpaKTI/I‘ICCKOC 3aHATUC

Ne 13 Keiicbl Ha aHanu3 WHGOPMAIMK O HAYYHBIX JOCTH)KEHUAX B OOJNIACTH I'€HETHUYECKHX
TEXHOJIOTHH, KIIETOYHOI HHXEHEPUH, MHIIEBBIX OMOTEXHOJIOTHHA.

Ne 14 3ammra keiica: npeAcTaBleHUE pe3yIbTaTOB pELICHUS KeHCOB (BBICTYILICHUE C
MPE3CHTAIMCH )

Paszgen 11. Peinenne K

elicoB B 00J1aCTH OMOTEXHOJOTHIi

Tema 11.1.
buorexHomornu
Y TEXHUYECKHE
CHCTEMEI

HpO(l)eCCI/IOHaJILHO OPHUCHTUPOBAHHOC COACPKAHUEC (conepmalme MNPURJIAAHOTO MO):[yJIﬂ)

PazBuTie OHOTEXHONOTHII ¢ TIPUMEHEHHEM TEXHMYECKHX cHcTeM (OMOMHXKeHepus,
OnonHpopMaTHka, OMOHMKA) M HX TPHMEHEHHE B XU3HU UENOBEKa, TMOMCK M aHaIH3
MH(pOPMALUU U3 Pa3IMIHBIX HICTOUHMUKOB (Hay4dHas M yueOHO-Hay4Has TUTepaTypa, CpeAcTBa
MaccoBOM MH(pOpMaLuH, ceTh IHTepHET U apyrue)

Hp AKTHYCCKHC 3aHATHUA

Ne 15 Keiicbl Ha aHanu3 WHPOPMALUM O PA3BUTHU OMOTEXHONOTHH ¢ TpHUMEHEHHEM
TEXHUYECKHX CUCTEM (110 MUHM-TPYTINIaM).

Ne 16 3ammra keiica: mpencTaBieHHE pe3yJbTATOB PELICHHS KEeHCOB (BBICTYIUICHHE C
MPE3CHTAIMEH )

OK-01, OK-02,
OK-04, OK-07
IIK 2.1, IIK 3.3,
IIK 5.7

IIpomexyTouHas aTTe

cranus (1 depeHIPOBaHHBINA 3a4eT)

Bcero:

72
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HpI/I PCAIUM3AlIHH IIPOTPaMMBbl OUCHHUILIMHBI BO3MOZKHO HMCIIOJIB30BAHUC
SJICKTPOHHBIX O6pa?>OBaTCJII>HI)IX PECYPCOB, HJOIIYIICHHBIX K HMCIIOJIB30BAHHUIO IIPH

peanu3zaruu 00pa30BaTEIbHBIX MPOTPAMM CPEAHEr0 00IIero 00pa3oBaHuUs.
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS
OBLIEOBPA30BATEJIBHOI TUCHUATIINHBI

Koutponb W oumeHKa pe3yiabTaTOB OCBOCHHUA 00111c00pa3oBaTeibHON

AUCTUILIMHEBI PACKPBIBAIOTCA UCPC3 NUCHTUINIMHAPHBIC PC3YIIBTATHI, HAIIPABJICHHBIC

Ha ¢opMupoBanue o0IUX U MpodeccuoHaNbHBIX KOMIIETEHIMN 10 pa3ienaM U

TCMaM COACPIKAHUA yqe6H0r0 MaTcpualia.

Oo6mas/npodeccuoHanbHasi
KOMIIeTEHIIUSI

Paznen/Tema

Tun OLIeHOYHBIX

MepOoNpUsITHS

OK O01. BsiOupaTs cnocoOs
pelnieHus 3aja4
npodeccuoOHATEHON
JEATCIILHOCTH TMPUMCHUATEIHHO
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,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

Ob6cyxaeHue o Bopocam
JIEKINN

Pazpabotka rioccapus
3alloJHEHUE  CPaBHUTEIBHBIX
TaOJINLI

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha UCHOJB30BaHUE
apryMeHTOB, OHOJOTHYECKOH
TEPMUHOJIOTHA ¥ CUMBOJINKH
WHauBuayanbHas
camocTosTelIbHas padoTa
IlpencraBnenue pe3ynbTaTOB
IIPaKTUYECKHX padoT
KoHTtpoabsHble paboThl

3aimTa TBOpUECKUX padoT

3amura WHIUBUIYaIbHBIX
MPOEKTOB
Brinmonnenue 3a1aHUNA

MPOMEKYTOUHOM aTTECTALMU

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemast AUCKYCCUS 11O

COBPCMCHHBIC cpencTra | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BONIpOcaM JIEKIHH

MOKCKA, aHaMM3a | 73 81 82, 9.1-93, PazpaboTka MeHTaNBbHON

" MHTEPNIPETAINY | g 4py /e, 9.5M-olc, 10.1, KapThl B MUHU TPYTIIax

HHpOpMaIHH, BrinonHenue u 3amura

" UHPOPMAIMOHHBIC 10.2, 10.311-o/c, 11.111-0/c nabopaToOpHBIX paboT

TEXHOJIOTHH IS BBITOJTHEHHS IIpencraBienne pe3ynbTaToOB

3a1a4 npodeccroHanbHON MPaKTUYECKHX padoT

NEATEIbHOCTH IIpencraBienune yCTHBIX
COOOIICHU C MPE3CHTAITUCH,
MOATOTOBJICHHBIX IO MEPSUHIO
HCTOYHHKOB,
PEKOMEHIOBAHHBIX
MPENO/IABATEIICM

OK 04. O¢dexrtuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHIE IO BOIPOCAM

B3aUMO/ICHCTBOBATH U paboTaTh
B KOJIJICKTHBE M KOMaH/E

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-93,

JICKIITUH
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9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

IlpencraBnenue  pe3ynbTaToB
MPaKTHYECKUX padoT

3auura TBOpUYECKUX padoT
3amura WHAUBUIYAIBHBIX
IIPOEKTOB

OK 07. CoxeilcTBOBaTH
COXPaHCHHUIO OKPYXKaroIIen
CpEeIbl, PpeCypcocOEpeKeHUIO,
MPUMCHSITh 3HAHUS
00  M3MEHeHMHM  KJIMMAaTa,
HIPUHLIMIIBI OCpEKITMBOTO
MPOM3BOACTBA, 3P (HEKTUBHO
JEHCTBOBATH

B YUp €3BBIYaHBIX CUTyallusAx

Temsr 1.1, 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, 82, 9.19.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0o/c, 11.111-0/c

MK 2.1, IIK 3.3, TIK 5.7

9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

Ob6cyxaeHue o Bopocam
JEKUNU

Pazpabotka rioccapus
3aloIHEHUE  CPaBHUTEIbHBIX
TaOJINILI

TectupoBanue

YcTHBIN onpoc

JMKTanT Ha HCIOJIb30BAHUE
apryMEeHTOB, OHOJOTHYECKOH
TEPMUHOJIOI'HMH U CUMBOJIMKU
WnpuBuayanbHas
camocTosTelIbHas padoTa
IlpencraBneHue pes3ynbTaTOB
IIPaKTUYECKHX PadoT
KonTtpoasHbie paboThl

3aiura TBOpUECKMX padboT
3amura WHANBUIYAIbHBIX
IIPOEKTOB

BrinonneHune 3aganuii
IIPOMEXYTOYHOM arTecTaiuu
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