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OpPraHM3alMK MOJIYYECHHs CPEAHEro oO0Iero oOpa3oBaHMs B MPEACIAaX OCBOCHHS
00pa3oBaTEIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHAIBHOIO 00pa3oBaHus Ha 0aze
OCHOBHOro 00mero oOpa3oBaHHs, C Y4eTOM TpeOoBaHmi (eaepanbHbIX
rOCyJIapCTBEHHBIX 00PA30BATENbHBIX CTAHAAPTOB M MOJYYAEMOW MPOPECCHHA WU
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1. O0mas xapakrepucTuka pado4eil nporpaMmmbl y4e0HOI IHCHHIIHHBI
OO0/1.05 buoJorust

1.1. MecT0 OMCHUNJIMHBI B CTPYKTYpPEe OCHOBHOH mNpodecCHOHANbHOIM
00pa30BaTeJbHON NMPOrpaMMBblI

Vuebdnas mucummimaa OOJ1.05 buonorus sBiaseTca 00sS3aTEIbHONM YaCThiO
o0meoOpazoBarebHOrO0  IUKiIa  oOpasoBarenbHOM  mporpamMmbl  CIIO B
coorBercTBUM ¢ OI'OC 1o cnenmanbHocTH 23.02.01 Opranuzanus nepeBo30K U
yIPaBJI€HUE HA TPAHCTIOPTE (TIO BUAAM ).

1.2. Leap u niiaHupyemMble pe3yJbTaTbl 0CBOCHUS JHUCHHIJIHHbI
1.2.1. Ileqib AMCHUNJINHBI.
Henwb: onagcHue OO0y4YArOUIMMKCS 3HAHWUSMHU O CTPYKTYPHO-(YHKIMOHATIBHOM
OpPraHM3allMA >KMBBIX CHCTEM PA3HOT0 paHra H MNPUOOPETEHHUE YMEHMA
WCMOJb30BaTh 3TH 3HAHWS JJs TPAMOTHBIX JECHCTBUII B OTHOLICHWM OOBEKTOB
YKUBOM MPUPOABI M PELICHHS Pa3JIMYHbIX KU3HEHHBIX MPOOIIEM.
3apaum:
* OCBOCHHE OOYyYarOIIUMUCS CHCTEMBl 3HAaHWA O OWOJIOTMYECKUX TEOPUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIY KX OCHOBOW
i (POPMHUPOBaHHMS IPEACTABIIEHUI O €CTECTBEHHO-HAYYHON KapTHUHE MUPA,
0 METOJAX HAy4YHOro IMMO3HAHWsS, CTPOCHHWH, MHOroo0pasud M OCOOEHHOCTSX
JKUBBIX CHUCTEM PA3HOrO0 YPOBHS OPraHW3allid, BBIAAOIIAXCS OTKPBITHAX W
COBPEMEHHBIX HCCIIEAOBAHUSAX B OUOJIOTHH,
* popmupoBanue y 00yUarommXcs MO3HABATENBHBIX, MHTEIJIEKTYaTbHbIX
Y TBOPYECKHUX CNOCOOHOCTEN B MPOLIECCE aHAINM3A JAHHBIX O MYTSIX PA3BUTHS
B OMOJIOTMM HAyYHBIX B3MJISIIOB, MJCH M MOAXOJ0B K M3YUYEHHIO JKUBBIX CHCTEM
PA3HOrO YPOBHSI OpraHU3alliu,
* CTaHOBJICHHEC Yy OOydawmmxcs oOmed KyabTypel, (PyHKIHMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBACHATH M OLICHUBATh SIBJICHUS OKPY>KAKOIIECTO
MUpPa KMUBOW NPHUPOAbI HA OCHOBAHMM 3HAHWA W OMNbITA, TOJYYEHHBIX MPU
U3y4eHU U OMOJIOTUN,
* (¢opmupoBaHue Yy OOydYarONMXCd YMEHUNA WJUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIMLIMHCKAX TEXHOJOTUH 1 arpoOMOTEXHOJIOTHiA;
* BOCIIUTaHUE YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS YETIOBEKOM KU BOMA
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKUX
HOPM IIPY MTPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUH;
* OCO3HAHWE IICHHOCTH OWOJOTMYECKMX 3HAHWH [UIS TOBBILICHUS YPOBHS
AKOJIOTHYECKOM KYIBTYPHI, 111 (POPMHAPOBAHHS HAYYHOTO MUPOBO33PEHMUS,
* MPUMEHECHHUE MTPHUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEHEBHOM KU3HU
JUTA OLICHKW TOCHEACTBUM CBOEHM IAEATEIBHOCTA MO OTHOIIECHHIO K OKPYIKAFOILICH
cpene, COOCTBEHHOMY  3J0POBbIO, OOOCHOBAaHME W  COOJIFOACHUE  MEp
npo(uIakTUKK 3a00JICBaHUH.
1.2.2. Ilnmanupyemsbie pe3y/jbTAThl OCBOCHHSI Y4eOHOH JHCUMIUVIMHBI B
coorBercrBuH ¢ PI'OC CIIO u Ha ocHose ®PI'OC COO
Oco0oe 3HaueHue nucuuminHa umeeT npu popmupoannu OK u [1K



HaumeHoBaHHe U KO
KOMIIeTeHLHH

ILnanupyemeblie pe3yJbTaThbl

Oo6mue

AucuunInHapHbIe

OK 01. Beibupatb
CHIOCOOBI pelIeHus
3ama4
npoheCCHOHATTLHOM
IeSTeIbHOCTH
NPUMEHUTEIBHO K
pa3IUUHBIM
KOHTEKCTaM

JINYHOCTHBIE PE€3yJabTaThbl A0JIZKHBI OTPA’RaTh B
YaCTH: TPYAOBOI'O BOCIIMTAHUSA:

- TOTOBHOCTb K TPYydy, OCO3HaHHE I[IEHHOCTH
MacTepCTBa, TPy Ioodue;
- T'OTOBHOCTD K AKTUBHOU ACATCIIbHOCTHU

TEXHOJOTUYECKOH W COLMAJIbHOM HaIpPaBJIEHHOCTH,
CrOCOOHOCThP ~ MHHULIMHPOBATH,  IUIAHUPOBATH |
CaMOCTOSITEJIBHO BBITIOJIHSITD TAKYIO ACSITEIBbHOCTD;

- UHTEPEC K Pa3IUYHBIM cepam nmpodheCCHOHATLHOM
IEeSITEJIbHOCTH.

MeTanpeameTHbie JOJZKHBI
OTPAXKATD: OBaanenue
YHHUBEPCAJbHBIMH Y4eOHBIMH TO3HABATEIbHBIMHU
JeHCTBHSIMM:

a) 0a30BbIE JIOTHYECKHUE EHCTBUS:

pe3yJabTaThI

- CaMOCTOSITENIbHO ¢dbopMynrpoBaTh u
aKTyaJIH3HpOBaTh MpoOJNeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBATb Cyu[eCTBeHHbeI MPpU3HAK HJIN
OCHOBaHUSA [JId CpaBHCHUA, KJ'IaCCI/I(l)I/IKaL[I/II/I u
0000I11eHHMS;

- ompenmensTh ILeNu  JeSITeNbHOCTH, 3aJaBaTh

napameTpbl U KPUTEPUH MX TOCTUKEHUS,
- BBISIBJISIT 3aKOHOMEPHOCTH U MTPOTHBOPEUHS

B PaCCMaTPUBAEMBIX SIBJIEHUSX;

- BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LEJSIM, OLEHUBATH PUCKH
MOCNENCTBUHN AEATEIbHOCTH,

0) Ga30BBIC UCCIIEAOBATEILCKHIE ACHCTBUS:

- BJAIeTh HaBBIKAMU Y4eOHO-HCCIIENOBATEIBCKOW U
NPOEKTHON MEATEbHOCTH, HABBIKAMHU pPa3pelieHus
npobnem;

- BBISIBIISITh [PUYHHHO-CJIENCTBEHHBIE CBSI3U U
AKTyaJIM3MpPOBATh 3a7a4y, BBIABUTATb THIIOTE3Y €e
peleHus, HAaXOAUTb APTYMEHTHI JJIsl TOKA3aTeIbCTBA
CBOMX yTBEPKICHWIA, 3a1aBaTh MapaMeTpbl U
KPUTEPUH PELICHHS,

ITP6 1. ChopMUpOBaHHOCTH 3HAHHUH O MECTE U POJIU OUOJIOTHH
B CHCTEME HAay4YHOTrO 3HAHUS, (PYHKIIMOHAIBHOH I'PaMOTHOCTH YEJIOBEKA
IUTSA PELISHUS JKIU3HEHHBIX IPOOIIEM.

I[IP6 2. CdopMUPOBaHHOCTb YMEHHUSI pACKpPbIBATH  CONEPIKAHHE
OCHOBOIIOJIATAIOLINX OMOJIOTHYECKUX TEPMHHOB W TIOHSTHH: JKU3HB,
KJIETKa, TKaHb, OpraH, OPTaHWU3M, BHUJ, MOMYJSLUs, 3KOCHUCTEMA,

ououenos, ouocdepa; meradbonusm (0OOMeH BeECTB

U TIpeBpalieHHe SHEpPrum), romeocras (camoperyysuus), OWOCHHTE3
Oenka, CTPYKTypHasi OpraHu3alMs >KUBBIX CHCTEM, JHCKPETHOCTb,
CaMOPETY JIALIHS, CaMOBOCIIPOU3BEIAEHNE (perponykiiusi),
HACJIEICTBEHHOCTh, ~M3MEHYHUBOCTb, OHEPrO3aBUCUMOCTb, pPOCT U
pa3BUTHE, YPOBHEBASI OPTraHU3ALHSL.

IIP6 3. CdopMupOBaHHOCTb YMEHHUS pAaCKpbIBaTh COMEPKAHHE
OCHOBOTOJIATAIOINX OMOJIOTMYECKUX TEOPUH W THUIOTE3. KJIETOYHOMH,
XPOMOCOMHOM, MyTaLMOHHOM, 3BOJKOLIMOHHOM, MPOUCXOKIAECHUS KU3HU
U YEeJIOBEKa.

ITP6 4. CdopMHPOBAHHOCTH YMEHHsI PACKPbIBATH OCHOBOIIOJIATAIOLIHE
Ouonorndeckue 3akoHbl U 3akoHoMmepHoctu (I'. Mennens, T. MopraHa,
H.H. BaBunosa, 3. I'ekkens,

@. Mrosuiepa, K. Bapa), rpaHuiibl uX IPUMEHUMOCTH K JKUBBIM CHCTEMAM.
I[IP6 5. TIlpuobpeTeHue oOmNbITa NPUMEHEHUS OCHOBHBIX METONIOB
HAay4HOTO TIO3HAHUS, UCTIONb3YEMbIX B OHOJIOTHH: HAOIOJCHHUS

U OIMHUCAaHUs JKUBBIX CHUCTEM, MPOLECCOB M SIBJICHUH, OpraHu3aluu H
NPOBEJCHUST OUOJOTMYECKOr0 SKCIEPUMEHTA, BbIIBH)KEHHS THUIIOTE3,
BBISIBJICHHS]  3aBUCHUMOCTH ~ MEXIY  HCCIEAYEeMbIMH  BEIUYHHAMH,
OOBSICHEHHUSI TIOJTYYEHHBIX PE3YJIbTATOB

U (OPMYyJTHUPOBAHHSI BBIBOJOB C HCIOJb30BAHMEM HAy4YHBIX MOHSATHIA,
TEOPHUH U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTH YMEHUS BBIACISITH CYLIECTBEHHbIC PU3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT M OSYKAPHOT, OJHOKJIETOYHbIX U
MHOTOKJIETOYHBIX OpPTaHHU3MOB, BHIOB, OHOTE€OLIEHO30B M 3KOCHCTEM,
0COOEHHOCTH TPOIIECCOB OOMEHA BELIECTB M NPEBPALICHUS SHEPTHH B
KJieTKe, (POTOCHHTE3a, IUIACTHYECKOTO U DHEPreTHYecKoro oOMeHa,
XE€MOCHHTE3a, MHTO03a, Mei03a, OIUIOAOTBOPEHUS, PA3BUTUS W
Pa3MHOXKEHUs, MHIUBUAYAJIbHOIO Pa3BUTHA OpraHu3Ma (OHTOreHe3a),
O0ppOBI 3a CyLIECTBOBAaHUE, €CTECTBEHHOrO OTOOpa, BHAOOOpa3oOBaHUS,
NpUCTIOCOOJEHHOCTH  OpPraHM3MOB K cpefe OOWTaHUs,  BJIMSIHHSA




- AHAIM3UPOBATH TIOJYYCHHBIE B XOJ€ pPEIICHHS
3alauydl  PEe3yNbTAThl, KPUTUYECKH OIEHWBATh WX
OOCTOBEPHOCTh, TMPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBUSIX,

-pa3pabaTbIBaTh TUIAH PEIIEHUs] MPOOJIEMBI C YIETOM
aHam3a UMEFOLITIX CST MaTEPHUATTbHBIX u
HEMaTEePUATBHBIX PECYPCOB;

- YMETh TIEPEHOCUTHh 3HAHWS B TO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEAES TEIbHOCTH,
- yMeThb WHTErpPUPOBATh 3HAHUS W3
MPEeIMETHBIX 00acTel;

- BBIIBUTATh HOBBIE HJIEH, MMPEAJIAraTh OPUTHHAIbHBIC
MOIXOBI U PELISCHUS

pa3sHbIX

KOMITOHEHTOB 3KOCHCTEM, aHTPOTIOTEHHBIX U3MEHEHUN

B 9KOCHCTEMAaxX CBOE MECTHOCTH,

KPYroOBOPOTa BEILIECTB U MPEBpaleHUe SHepTrun B buocdepe.

I[TP6 7. CpopMUPOBAHHOCTb YMEHHS] MPUMEHSTh TOJYYEHHbIE 3HAHUS
st OOBSICHEHUST OUOJIOTUYECKUX MPOLECCOB U SIBJIEHUH, ISl TIPUHSTHUS
MPAKTUYECKUX PELICHUI B TOBCEIHEBHON KU3HU

¢ uenpto obecreueHus: OE30MACHOCTH CBOETO 370POBbS M 3J0POBbBS
OKPYKAIIINX JIIONeH, COONIONEeHUs 3M0pOBOr0 o0pasa KU3HU, HOPM
IPAaMOTHOTO MOBEACHUS B OKPYJKAIOLIEH MPUPOMHOHN Cpene; MOHUMaHUe
HEOOXOIMMOCTH UCTIONIB30BAHUS JOCTH)KEHUI COBPEMEHHOM OUOIIOTHH U
OMOTEXHOJIOTHI AJIST PALMOHAIBHOTO MTPUPOIOIIONB30BAHHSL.

I[TP6 8. CdhopMHupOBaHHOCT yYMEHHs pelaTh OWOJOTMYECKHe 3a1adH,
COCTaBJISITh TEHOTHITHMUECKHE CXEMbI CKPEIUBAHUS

IUTsI Pa3HBIX THUIIOB HACJEIOBAHUS MPU3HAKOB y OPTaHU3MOB, COCTABIISITh
CXeMBbI MePeHOCa BELISCTB U SHEPTHMH B HKOCHUCTeMax (LeMmd MUTaHUs,
MTUIIEBbIE CETH).

ImP6 9. CdopMUPOBAHHOCTH YMEHUH  KPUTUYECKH  OIICHUBATH
UH(OPMALIHIO OMOIOTUYECKOro coepKaHus, BKJTFOYAIOLITY IO
MICEBAOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX UCTOYHUKOB (CPEICTBa MacCOBOM
WH(POpPMALIMY, HAYYHO-TIOMYJISIPHBIE MAaTepPHUalibl), WHTEPIPETUPOBATH
STUYECKUE AaCMEKThl COBPEMEHHBIX HWCCICIOBAaHWIA B  OHWOJIOTHH,
MEAWINHE, OMOTEXHOJIOTHH, PACCMATPUBATD IIOOABHBIE SKOJIOTHYECKUE
npoOJieMbl  COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHUID K HUM
COOCTBEHHYIO MO3ULIHIO.

I[MP6 10. CdopMuUpOBaHHOCTH YMEHUI CO37aBaTb COOCTBEHHbBIC
MUCbMEHHBIE W YCTHbIE COOOIIEHUST Ha OCHOBE OWOJOrHYeCKOM
WHPOPMALIUU U3 HECKOJbKUX HWCTOYHUKOB, TPAMOTHO HCIOIb30BaTh
NOHSATUHHBIN annapar OHOJOTHU

OK 02. Ucnonw3oBarth
COBPEMEHHBIEC CPEICTBA

JIMYHOCTHBIE DE3VJbTATHI T0JMKHbI OTpakKaTh B
YACTH: HEHHOCTH HAVYHOI'O MO3HAHHUSA

ITP6 1. ChopMUpOBaHHOCTh 3HAHHIA O MECTE U POJIU OHOJIOTHHI
B CHCTE€ME HAay4HOrO 3HaHWS, (YHKIMOHAIBLHOW IPAMOTHOCTH 4E€JOBEKa

MIOMCKA, aHAJIN3a -chopmMupoBaHHOCTH MHUDPOBO33DEHUS, | IJIsl PEIIEHHsSI )KU3HEHHBIX IPOOJIeM.

51 WHTEPHPETALMU | COOTBETCTBYIOIIETO COBPEMEHHOMY yposHO | [IP6 7. ChopmMupoBaHHOCTb YMEHUS] NMPUMEHSTH TOJYYCHHBIC 3HAHHS
uHpOpMaLuu Pa3BUTHA HAVKH W OOLIECTBEHHOW MPAKTHKH, | JUIsI OOBSICHEHUs] OMONIOTHYECKUX MPOLECCOB U SIBICHHM, I TPUHSTHS
U UHPOPMAIMOHHBIE | OCHOBAHHOTO Ha IUaJore KYJBTYp, | MPAKTUYECKUX PELIEHUI B TOBCEIHEBHON XKU3HU

TEXHOJIOTUHU IUTSA | CIOCOOCTBYVIOLIETO OCO3HAHUIO CBOETO MECTa ¢ uenpto obecrieueHus OE30MACHOCTH CBOETO 370POBbS M 3J0POBBS
BBITIOJIHEHUS 3a4a4 | B IOJUKYJIBTYPHOM MHUDE. OKPY’KAIOIIMX JIFOAEH, COOMIOAEeHUs 370poBOro oOpasa JKH3HH, HOPM
npodecCHOHATbHON MeTanpeamMeTHbIe pPe3yabTATHI AOJIKHBI | TPAMOTHOIO MOBEIECHHsI B OKPYXKAKOLIEH NPUPOAHON Cpene; NOHUMAHUE
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JACATCIIBHOCTH

0TDAXKATD:

OsBaanenue VHHBEDCAJIbHbIMH
MO3HABATENbHBIMH A€HCTBHSIMM:
B) pabora ¢ unhopmarueii:

- BJIAZIETh HABBIKAMHM IOJIYUEHUs HHOODMALMT

W3 MCTOYHMKOB DA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCVILECTBJISATh IOUCK, aHAJINU3, CUCTEMATU3aLIHIO

U MHTEPTIPETANI0 HHOOPMAIIMK PA3IMYHBIX BUIOB U
(hopM mpencTaBIeHU,

- OUEHWBaTh  JOCTOBEPHOCTb,
urbopMauu,

€€ COOTBETCTBHE MPABOBLIM M MOPAIbHO-3THYECKHM
HOpMaM

y4eOHbIMH

JIETUTUMHOCTD

HEOOXOIMMOCTH UCTOJIB30BAHUS JOCTH)KEHUI COBPEMEHHOM OUOJIOTHH U
OMOTEXHOJIOTHI AJIST PALMOHAIBHOTO MTPUPOAOIIONB30BAHHS.

IIP6 10. CdhopMuUPOBAaHHOCTb yMEHUH co3daBaTh COOCTBEHHbBIE
NUCBbMEHHBIE M YCTHbIE COOOLIEHWsT Ha OCHOBE OHMOJIOrMYeCcKOM
UHPOpPMALIMA U3 HECKOJbKMX HCTOYHHMKOB, TPAMOTHO HCIIONb30BaTh
NOHATUIHBIN anmapar OHoJIorHU

OK 04. Bd¢dextuBHO
B3aMMOACHCTBOBATh U
paboTtarth

B KOJIJIEKTHBE

U KOMaHe

JIMYHOCTHBIE DE3VJbTATHI T0JMKHbI OTpaKaTh B
YACTH: HEHHOCTH HAVYHOI'O MO3HAHHUSA

- OCO3HaHHE LIEHHOCTH HAVYHOM JesSTEeIbHOCTH,
I'OTOBHOCTDb OCYHIECCTBJIATH IIPOCKTHVYIO u
HUCCICAOBATCIIbCKYO OCATCIIBHOCTh MHAWBUAYAJBHO
U B I'PVIIIIC.

MeTaHDeZ[MeTHbIe pesyanaTbl JOJIZKHbI
0TDAXKATD:

Osaanenue VHHUBeEpPCAJIBHBIMHU
KOMMVYHUHKATHBHBIMH HeﬁCTBHHMH:

0) coBMeCTHast AESITEIbHOCTD!

- IIOHUMATh u HUCITIOJIB30BAThH HpeI/IMYH.IeCTBa

KOMaHTHOH

U UHOUBUIAVAJILHONU PAOOTEHL,

- NOPUHUMATh [EJId COBMECTHOH JesSTeJIbHOCTH,
OPTaHHU30BBLIBATH U KOOPIUHHUPOBATH NEUCTBUS

MO ee OOCTIIKEHWIO. COCTaBIATL IJIaH JeHCTBUIA,
pacIpeneisiTh POJU C VIETOM MHEHUH VYAaCTHUKOB
00CYKIaTh Pe3yJIHTAThl COBMECTHOU PabOThI

I[MP6 5. TIlpuobpeTeHue oOmNbITa TNPUMEHEHUS OCHOBHBIX METONIOB
HAYYHOTO TIO3HAHWSI, HWCIONB3YeMbIX B Owonoruu. HaOMIOAEHUs U
OMKCAHUS JKUBBIX CHCTEM, TNPOLECCOB W SIBJICHUN, OpraHU3aluu |
MPOBEJCHUS] OHOJIOTUYECKOTO 3KCIEPUMEHTa, BBIABMIKCHUS THIIOTES,
BBISIBJICHHSI ~ 3aBUCHMOCTH  MEXKIY  UCCIENyeMbIMU  BEIHYHHAMH,
00BSICHEHUS TIOJTYYSHHBIX PE3YJIbTATOB

U (QopmyaHpOBaHUS BBIBOAOB C HCIOJB30BAHWEM HAYYHBIX TOHSATHH,
TEOPUN U 3aKOHOB

OK 07. ConelicTBOBaTH

COXPaHEHHIO
OKpYyKarollen  cpeasl,
pecypcocOepeKeHHro,

MPUMCHSATDH 3HAHUA

JIHYHOCTHBIE pe3viibTaTbl A0JIZKHBI OTPDAZKATL B
YACTH: IKOJIOTHYECKOro BOCIIMTAHHS:
- Cd)ODMI/IDOBaHHOCTb SKOJIOTHYECKOH KVJIBTVDHI,
IIOHUMAaHUE BJIHUAHHA COLIHMAJIBbHO-DKOHOMMYCCKUX
MIPOLIECCOB HAa COCTOSIHUE NPUPOAHON

I[MP6 5. TIlpuobpeTeHue oOmbITa TNPUMEHEHUS OCHOBHBIX METONOB
HAYYHOTO MO3HAHUS, UCTIONB3yEeMbIX B OUOJIOTHHN: HAOJFO IEHUS

U OMHUCAHMS KUBBIX CUCTEM, MPOIECCOB W SIBJICHHI, OpPraHU3ANH U
MPOBEIEHUST OHOJIOTUYECKOTO JKCIEPUMEHTA, BBIABMKEHUS THIIOTE3,
BBISIBJICHHSI  3aBUCHMOCTH  MEXKIY  HCCIEIyEeMbIMU  BEIHYHHAMU,
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00 U3MEHEHUU
KJIMMaTa,  TPUHIIMIIGI
OepeKIUBOTrO
NPOM3BOJICTBA,

3¢ deKTUBHO
NEeHCTBOBATH

B Ype3BbIYaNHBIX
CUTyalHsX

M COLIMAJIbHOH cpenbl, OCO3HaHHE IIOOAIbHOIO
XapakTepa SKOJIOTHUECKUX IPOOIEM,

- IJIAHUPOBAHHE U OCVINECTBJIEHUE OEeUCTBUUA B
OKpVIKalomel cpene Ha OCHOBE 3HAHUA ILeJeil
VCTOMYHUBOI'O PA3BUTHS YEJIOBEUYECTBA;

- AKTUBHOE HEMPUATUE ACHCTBUI, NPUHOCALIUX BPEN
OKpVIKaromen cpene;

- YMEHHE IIPOTHO3UPOBATH
SKOJIOTUYECKHE  TIOCIEACTBHS
IEUCTBUH, IPEIOTBPAILATD UX;

- pacIIUPEHHUE OMbITA NEATEIbHOCTH SKOJOTHMYECKOU

HeOJIAronpusiTHLIE
NpeANPUHUMAEMbBIX

HAIPABJIEHHOCTH.
MeTtanpeameTHbie pPe3yJbTAThI JMOJIKHBI
0TDAXKATD:

Osaanenue VHHMBeEpPCAJIBHBIMHU
KOMMYHUHKATHBHBIMH HeﬁCTBHHMH:

0) coBMeCTHas! NESITEIbHOCTD!

- IIOHUMATH )41 HUCITIOJIB30BATH HDeI/IMYH.IeCTBa

KOMAHIHOI W WHIAUBUIAVAJILHON PadOTEHL,

- NOPUHUMATh [EJId COBMECTHOH JesSTeIbHOCTH,
OPTaHHU30BBIBATH U KOOPIUHHUPOBATH NEUCTBUS

M0 ee OOCTIIKEHWIO. COCTaBIATL TIJIaH JeHCTBHIA,
pacIpeneisiTh POJU C VIETOM MHEHUH VYAaCTHUKOB
00CyKIaTh PE3YIBTAThl COBMECTHOM paboThI

OOBSICHEHHUSI TIOJTYYEHHBIX PE3YJIbTATOB

U (OPMYyJTUPOBAHHSI BBIBOJOB C HCIOJBb30BAHHEM HAY4YHBIX TMOHSTHH,
TEOPHUH U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTH YMEHUS BBIACISITH CYLIECTBEHHbIEC IPU3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT M OSYKAPHOT, OJHOKJIETOYHbIX U
MHOT'OKJIETOYHBIX OpPraHU3MOB, BHIOB, OHOr€OLIEHO30B M HKOCUCTEM,
0COOEHHOCTH TPOLIECCOB OOMEHA BELIECTB M TNPEBPAIICHUS SHEPTHH B
KJIeTKe, (POTOCHHTE3a, IUIACTHYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUs, pa3BUTHA |
Pa3MHOXKEHUs, MHIUBUAYAJIBbHOIO pPAa3BUTHA OpraHu3Ma (OHTOreHe3a),
OopBrOBI

3a  CyIIECTBOBaHHE, €CTECTBEHHOro oOTOOpa, BUAOOOpPa3OBaHMUS,
NPUCTIOCOOJEHHOCTH  OpPraHU3MOB K  cpele OOUTaHUs, BJIMSHHSA
KOMITOHEHTOB SKOCHUCTEM, aHTPOITOTEHHBIX U3MEHEHHI

B 9KOCHCTEMAaxX CBOE MECTHOCTH,

KPYroBOpPOTa BEIIECTB M IPEeBpalleHue YHeprun B Ouocdepe.

IIP6 7. ChopMHPOBAHHOCTb YMEHHUSI MPUMEHSATH MOJYYSHHBIC 3HAHHSI
st 00bsiICHEHHs OMOJIOTMYECKUX MPOLIECCOB M SIBJICHUH, IJIS TPHHSATHSI
MPAKTUYECKUX PELICHUI B TOBCEIHEBHON KU3HU

¢ uenplo obecrieueHus OE30MAaCHOCTH CBOETrO 370POBbS M 30POBBS
OKPYKAIIINX JIIOeH, COONIONEHUs 3M0pOBOTrO o0pasa KU3HU, HOPM
I'PaMOTHOTO MOBEJCHUSI B OKPY’KAKOLIeH MPUPOAHON cpere;, MOHUMaHKe
HEOOXOIMMOCTH UCTIOIB30BAHUS JOCTH)KEHUI COBPEMEHHOM OUOJIOTHH U
OMOTEXHOJIOTHH ISl PALIMOHAJIPHOTO MPUPOIONOIB30BAHHUS

IIK 3.2. IlnanuposaTh

u OPraHU30BBIBATh
paboty o
TPaHCIIOPTHOMY
00CITy>)KUBAHHIO B
chepe TMACCAKUPCKUX
NepPeBO30K

-cOPMUPOBAHHOCTh 3IOPOBOTO UM 0€30MaCHOTO
oOpa3a JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 310POBBIO;

- AKTUBHOE HEMNpUATHE AEHCTBUH, HAHOCSIIUX BPEN
OKpy>Karolleu cpene,

- YMEHHE MPOTrHO3UPOBATH
SKOJIOTUYECKHE  TOCIEACTBHS
NENUCTBHI, NPENOTBPALLATh HX;
- BHOCHUTb KOPPEKTHUBBI B JIESATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLICHUBATb PUCKHU
MOCIIEACTBUN NesITeTbHOCTH.

HeOJIaronpuATHbIC
NpeanPUHIMAEMbIX

- cOPMHPOBAHHOCTb YMEHHS NPUMEHSTh NOJYYCHHBbIC 3HAHUS IS
OOBsICHEHNS1 OWONIOTHUECKUX TMPOLECCOB M SIBICHWUN, IUISI TPHHATHUS
NPAKTUYECKUX PELICHUH B TIOBCEAHEBHOM JKU3HU C LIEJTBIO OOeCredeHus
0€30MacHOCTH CBOETO 3J0POBbS W 3[0POBbS OKPYXKAIOLINX JIFOACH,
coOmoeHust 3M0poBoro odpasa JKU3HHU, HOPM IPAMOTHOTO TOBENEHUS B
OKpYKalIlel MPUPOAHOW  Ccpede, TMOHMMAaHWEe  HEOOXOAMMOCTH
UCTIOJIB30BAHUS TOCTHKEHUH COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTHH
111 paliMOHAJIbHOTO NMPUPOIONOIB30BaAHHUS




2. CTpyKTypa H coaepkaHue y4eOHOH AUCHUNITIMHBI

2.1. O0beM AUCUMIIMHBI H BUAbI Y4e0HOi padoThl

Bup y4eOHoii paGoThI O0bem B yacax

O06bem 00pa3oBaTe/IbHOI NPOrpaMMbl AUCUHHMIJIMHBI 72
BT. U..
TEOPETHYECKOE 00YUEHUE 47
Ja00paTOPHBIE 3aHATHUS 6

19

NPAKTUYECKHAE 3AHSTHS
OCHOBHOE COIEPKAHUE 60
[TpodeccnoHaTbHO-OPUEHTUPOBAHHOE COACPIKAHUE 12

ITpomerxyrounas arrecraums (qudHepeHIMPOBAHHBIN 3a4€T)




2.2. TemaTH4eCKHUI IJIAH U COAEPKAHHE AHCLHHIIINHBI

HaumenoBanme Coaep:kaHue yueOHOro marepuaja (OCHOBHOE H MPo(eccHOHATIBLHO-OPHEHTHPOBAHHOE), O6bem | ®opmupyembie
pa3fesioB U TeM JabopaTopHbIie U NPAKTHYECKHE 3AHATHS YacoB | KOMIEeTeHLHH
1 2 3 4

Pa3aen 1. buoaorus kak Hayka. ZKusble cucTeMbl H HX OPraHH3ALUs 2 OK.02
Tema 1.1. Conepxxanne yueOHOro MaTepuaa 2
Buonorus buonorus — Hayka o >xuBoi npupoae. CBsasu Omonorun ¢ OOLUIECTBEHHBIMH, TEXHUYECKHMH U IPYyTUMH
B CHCTeMe HayK. | CCTCCTBEHHBIMH HayKaMy, bunocodueli, pemurneil, STUKOH, 3CTETUKOW M mpaBoM. Ponb Ouonornu B
OGmas (dbopMHUpOBaHUY COBPEMEHHOI Hay4HOW KapTHHBI Mupa. CrcreMa OMONIOTHYECKUX HayK. MeToabl O3HAHUS
XAPAKTEPHCTHIC JKUBOW Tipupoab! (HaOJFoAeHre, SKCIIEPUMEHT, ONHMCAaHUe, U3MEpeHHue, KiacCHu(UKalus, MOAEIHPOBAHNUE,

cratucTuyeckast oopaboTka naHHbIX). JKuBble cucTeMbl (OMOCHCTEMBI) KaK MPEAMET M3YYEHUsT OMOJIOTHH.
4 HUIHH OTnnune KUBBIX CUCTEM OT Heopranudeckol mpupoasl. CBoiicTBa OnocucTeM U Ux pasHooOpasue. Y poBHH

OpraHu3alui OHOCHUCTEM: MOJIEKYJIIPHO-TEHETHYECKUH, KJIETOYHBIH, OPraHM3MEHHBIH, MOMYJISLHOHHO-

BUIOBOM, 9KOCUCTEMHBIH (OMO - reoneHOTHYeCKHit), OnochepHbIit
Paszpen 2. XuMu4eCcKHH COCTAB H CTPOEHHUE KJIETKH 10 OK. 01
Tema 2.1. Conep:xanne yueOHOro MaTepuaa 1 OK. 02
XumMuueckui XHWMHUYECKUH COCTaB KJIETKH. XHMMHYECKHE BJIEMEHTBI. MAaKpPOdJEMEHTBhI, MHKPOdJeMeHThl. Boma u OK. 04
COCTAaB KJIETKH. | MUHepajbHble BemecTBa. @OyHKUMM BOAbI M MMHEpPaNbHbIX BellecTB B kieTke. llogaeprkanue
Boaa OoCMOTHYeCKoro OajaHca
U MHHepaJibHbIe | [[pakTHueckoe 3aHsITHE 1
BeIIeCTBA IIpakTrueckoe 3aHstme Nel. bBuomormueckass pojib  MUHEpPaJbHBIX BEINECTB B  OOECIIEUEHHU

YKU3HENIESATEIbHOCTH OPraHU3MOB, IIPOSIBIICHHSI TUCOAIaHCA MUHEPAIbHBIX HJIEMEHTOB.
Tema 2.2. Conepxxanre yueOHOro MaTepuaa 2 OK. 01
buosornyeckn | benku. CocraB u crpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMeEpBI OenkoB. He3amMeHUMbIe B 3aMEHHMBbIE OK. 02
BaKHbIE AMHUHOKHCIIOTBl. AMHHOKHCJIOTHBI COCTaB. YPOBHU CTPYKTYpbl OENKOBOW MOJEKYJbl (TIepBHYHAS, OK. 04
XHMHYecKHe BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHEe CBOHCTBa OenkoB. buomornyeckue
coeMHeHHsI bynkunu O6enkoB. PepMeHTHl — OHONIOrHYeckre Karanu3aropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,

cyocrpatHas crneunpudHocTb. KodepmenTtel. Buramunel Otinuuns (epMEHTOB OT HEOPTaHUYECKHX
KaTaJn3aTopPoB. YTIIEBOABL MOHOCaxapuasl (TIIHOKo3a, pubo3a u ae3okcuprdosa), mucaxapuabl (caxaposa,
JAaKTO3a) W TMoJHcaxapuabl (Kpaxmal, TJHKOTeH, LEeJUTI0J03a). buonormueckne (QyHKIUU YIriieBONOB.
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Jlummper:  Tpurmmuepuasl,  Gochomununabl,  crepounbl.  ['mapodunbHO-ruApodOOHBIE  CBOMCTBA.
buonornyeckne ¢pynkunu nmununos. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMMTUAOB KaK MCTOUHHKOB YHEPTHH.
Hyxneunossie kucnorel: JJHK u PHK. HyxkineoTuael — MOHOMeEpBI HYKJIEMHOBBIX KuUCIOT. CTpoeHHe U
¢ynxkunu JIHK. Ctpoenne u pynkiun PHK. AT®: crpoenune u pyHKImu

Jlaboparoproe 3aHsITHE

Jlaboparoproe 3ansaTue Ne 1. OnpeneneHue HaIMYUs Kpaxmalia B IPOAYKTaX MUTAHUS.

Tema 2.3.
CTpykTypHO-
(¢pynxknuonanen
asi OpraHu3anus
KJIETOK

Conep:kanue yaeOHOro MaTepHasia

Huronorust — Hayka o kierke. KieTounas Teopust — npumep B3auMOJEHCTBUA UAeH U (PaKTOB B HAYYHOM
no3HaHuu. Metoasl m3ydeHus kieTkn. Kierka kak menoctHas skuBas cucrema. OOue nmpu3HaKd KIETOK:
3aMKHyTast Hapy:kHass mMemOpana, monekynbl /JIHK kak renerwdeckuii ammapart, cHCTeMa CHHTE3a Oernka.
Tunbl kyeTOK: SyKapuoTHdeckas W mpokapuotrndeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHUECKOM
knetkn. Kierounas crenka Oaktepuit. CTpoeHHe SyKapuOTHYECKOH KieTkd. (OCHOBHBIE OTJIMYHS
PaCTUTENBHON, KMBOTHOH W TPHOHON KieTKH. II0BEpXHOCTHBIE CTPYKTYpPBI KJIETOK— KJIETOUHAsl CTEHKA,
rIUKOKaNuKke, ux QyHkuuu. Ilnasmarudeckas memOpana, ee cBoiictBa W (QyHKkuuu. Lluromnmasma u ee
opranonael. OnHomemOpaHHble opraHouabl kietku: OIIC, ammapar lonbmku,  JIM30COMBL
ITonyaBTOHOMHBIE OpraHOMAbl KJIETKM: MUTOXOHApPUH, miacTuabl. IlpoucxokneHue MHUTOXOHAPUN U
actua. Buner mnactun. HemeMOpaHHBIE OpraHOUIB! KJIETKUA: pUOOCOMBI, KJIETOYHBIH LIEHTP, LIEHTPUOIH,
PECHUUKH, KTYTUKU. PYHKIIMU OPraHOWAOB KJeTKU. BxiroueHus. Anpo — peryisTOpHBIN LIEHTP KIETKU.
Ctpoenune simpa: spepHas O0ONOUYKA, KapHOIUIA3Ma, XPOMATHUH, SIPHIIKO. XpOMOCOMBL TpaHcmopT
BELIECTB B KJIETKE

Jlaboparoproe 3aHsTHE

Jlaboparoproe 3ansatue Ne 2. CtpoeHune KieTkH (pacTeHUs, KMBOTHBIE, IPUOBI) M KJIETOYHBIE BKIFOUCHUS

(kpaxma, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOIUIACTHI)

OK. 01
OK. 02
OK. 04

Paszgen 3. JKu3HeaesITeILHOCTL KIETKH

Tema 3.1.

| Conep:xanue y4eOHOro MaTepHasia

OK. 01
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O0Omen BelecTs
U MpeBpalleHue
JHEePruu
B KJIeTKe

Ob6men Bemects, win Merabomu3Mm. AccuMmwrauus  (miacTudeckuii OOMEH) Y AUCCHUMEISLIUS
(sHepreruueckuii 0OMeH) — [BE CTOPOHBI €IMHOrO mpoiecca Merabonusma. Poiib 3aKOHOB COXpaHEHHs
BEIlECTBA M OSHEPrMd B TNOHUMaHMM Merabonm3ma. Tumbl oOMeHa BeINECTB. aBTOTPO(HBIA U
rereporpodubiil. Ponb GepmeHTOB B 0OOMeHe BeIeCTB U MPEeBPALIeHUH SHEPruu B KieTke. DPOTOCHHTES.
CeeroBass u TemHOBast ¢asel (porocunteza. Peakuuu Qorocunaresa. DddekTuBHOCTL (PoTOCHHTE3A.
3Havenue (OTOCHHTE3a IJisi JKM3HM Ha 3emuie. BnusiHue ycnoBuii cpeibl Ha (OTOCHHTE3 M CIOCOOBI
MOBBILICHHUS €r0 MPOAYKTHBHOCTH Y KYJBTYPHBIX pacTeHH. XeMOCHHTE3. XeMOCHHTE3UPYIOIINE OaKTePHH.
3HavyeHHe XeMOCHHTe3a AJisl JKU3HH Ha 3emiie. JHepreTHueckuii oOMeH B kjeTke. PaciienyieHue BeLecTs,
BBbIICJICHUE M AKKyMyJMPOBAHUE SHEPrUM B KJIETKE. JTambl SHEpreTuyeckoro obmena. [ nmukosms.
bpoxxenne wu ero Buabl. KucCIOpogHOe OKHCIEHHe, WM KIeTOuHOe bixaHue. OKUCIUTETbHOE
dochopunnposanue. IPPEeKTUBHOCTh SHEPTETUIECKOTO OOMEHa

OK. 02
OK. 04

Tema 3.2.
Buocunrtes
oeaka

Conep:kanue y4eOHOro MaTepHasia

Peakunn wmarpuyHoro cuure3a. lenermueckas wunpopmamms u JIHK. Peammsaums reHerndeckoi
uHpopMmauuu B kierke. ['eHeTnyeckuil Koa U ero cBoicTBa. TpaHckpumnums — MaTpuuHbli cuHTe3 PHK.
Tpancmsiuuss — OmocuHTes Oenka. Drtambl Tpancasiuuud. KomuposaHue aMuHOKHCIOT. Ponp pubocom B
OuocunTese Oenka

IIpakTueckoe 3ansTHe

OK. 01
OK. 02
OK. 04

HpaKTI/ILIeCKOG 3anaTue No2. Pemenune 3ama4d Ha ONpPEACIICHUEC TOCNIEAOBATCIBHOCTHU HYKJICOTHAOB

Tema 3.3.
Bupycoi

Conep:kanue yaeOHOro MaTepHasia

Hexknerounsie ¢popmer xu3Hn — Bupycel. Mcropust otkpeitust Bupycos (. M. MBanosckuii). OcobenHocTn
CTPOCHHUSI M XM3HEHHOTo IMKJIa BUpPycoB. bakTtepmodarn. bonesHu pacteHuil, KMBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BUpycamu. Bupyc wunmmyHomedummra uenoseka (BHUY) - Bos3Oymurens CIIM/a.
[Ipodpunaxkrruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI

OK. 01
OK. 02
OK. 04

Pasnea 4. PazMHOKeHHe 1 HHAUBHAYAJBHOE PA3BUTHE OPraHU3MOB

Tema 4.1.

| Conep:xanue y4eOHOro MaTepHasia

OK. 02
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Ku3HeHHBIA
HUKJ KJIeTKH

KneTounslii nmki, WM SKU3HEHHbIH LUK kjieTku. MHTepdasa m muros. Ilpomeccel, mporekaromue B
uHTtepdasze. Permkaums — peakumss marpuuHoro cuaresa JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH
Habop — kapuoTun. JMIUIOMIHBIA M TalUIONIHBIA XPOMOCOMHBIE HaOOpbl. Xpomaruasl. L{uTonornyeckue
OCHOBBI Pa3MHOXKEHHUS M WHAMBUIYAJIbHOTO pa3BUTHUs opraHusmoB. JleneHue kietku — Muto3. Craguu
muro3a. Ilponecch, mnpoucxopsmye Ha pasHBIX CTAAUAX MHUTO33. DHOJOrMYEeCKHH CMBICT MHTO3a.
[Iporpammupyemast THOEINb KJIETKH — arloNTO3.

OK.04

Tema 4.2. Conepxxanne yueOHOro MaTepuaa 2 OK. 01
Dopmbl @opMBbI Pa3MHOKEHUS] OPTaHU3MOB. OECTojioe W MOJIOBOE. BuAbl 0Oecrnojoro pasMHOKEHUS: NeJICHHe OK. 02
PA3MHOKeHHUsI HAa/IBOE W TOYKOBAHWE OIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BETETATUBHOE PAa3MHOXKEHUE. OK. 04
OPraHH3MOB HckyccTBeHHOE KJIOHUPOBaHME OPraHU3MOB, €ro 3HaueHue s cenexkuuu. [lonoBoe pasMHOXKEHHE, €ero

ornuumsi OT Oecmojioro. Meiio3. Cramuu wmeiio3za. Ilpomeccel, mpoucxopasimue Ha CTaausx MekHosa.

ITosenenue xpomocoMm B Meitoze. Kpoccunrosep. buonornyueckuii cMbICl U 3HaueHUe Meiio3a. ['amerorenes

— mpouecc oOpa3oBaHMUs MOJOBBIX KJIETOK Yy JKMBOTHBIX. [lOJNIOBBIE JKene3bl: CEMEHHMKH M SIUYHUKH.

OO0pa3oBaHue M pPa3BUTHE IOJIOBBIX KJIETOK — ramer (CriepMaTo30ui, SHIEKJIEeTKa) — CIepMaToreHe3s u

ooreHe3. OcoOEHHOCTH CTPOSHHUS THLEKIIETOK B criepMaTo3onioB. OmionoTsopenue. [lapreHorenes
Tema 4.3. Conep:xanne yueOHOro MaTepuaa 1 OK.01
NupuBuayanbho | UanuBuayanbHoe  pasBuTue  (OHTOreHe3). OMOpHOHalmbHOE  pa3BuTHEe (dMOpHOreHe3).  Jrambl OK.02
e pa3BuTHe SMOpPHOHAIBHOTO pAa3BUTUSl Yy TMO3BOHOUYHBIX JKMBOTHBIX: ApPOOJICHHME, TacTPYJISILHUs, OpraHOTeHes. OK.04
OPraHH3MOB [ToctamOpuoHanbHOE pasBuTHe. THITBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE, HempsiMoe (JTMYUHOYHOE).

BiusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CITOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YpoacTBa. PocT u

pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PAaCTEHMs: ABOWHOE OIUIOJOTBOPEHHE, CTPOEHHE CEMEHH,

CTaJluu pa3BUTHUSA

IpakTrdyeckoe 3aHsTHE 1

[IpakTrueckoe 3ansTie Ne3-4. MHpekunoHHbIe 3a00€BaHNS U STTUAEMHUN B ICTOPUH YEJIOBEUECTBA.

Bakimnanus kak npodriiakTika HHQEKIHOHHBIX 3a001eBaHIHI
Pazgen S. HacsieacTBeHHOCTh U H3MEHYHUBOCTh OPraHU3MOB 10 OK.01
Tema 5.1. Conepxxanne yueOHOro MaTepuaa 2 OK.02
3akonomepHocT | Ilpenmer u 3amaum resetukd. Pomb muronornd W 3MOPHONOTMH B CTAaHOBJICHHHM TI'e€HETUKU. Bkian OK.04

H HACJEA0BaAHUSA

POCCHICKHX W 3apyOEKHBIX Y4YEHBIX B Pa3BUTHE TCHETUKU. MeTonbl T'eHeTHKH (THOPUAONIOrHYeCKHH,
LIUTOr€HETHUYECKUH, MOJNEKyJIIpHO-reHeTHuecKuii). OCHOBHBIE T'€HETHUECKHEe NOHATUS. | eHernmueckas
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CHUMBOJIMKA, UCIHOJB3yeMasi B CXeMax CKpeL[MBaHUN. 3aKOHOMEPHOCTHU HAcleAOBaHUs MPU3HAKOB,
ycraHoByieHHbIe I'. Mennenem. MoOHOrHOpuaHOE CKpeLIMBaHUe. 3aKOH €QHHO00pasus ruOPUAOB MEPBOTO
nokosieHus. IlpaBuino nomMuHUpOBaHUS. 3aKOH paclLIEIUIeHUs MPU3HAKOB. | MIOTE3a YMCTOTHI ramer.
ITonHOe U HemomHOe moMHMHUpPOBaHUe. JIUrHOpHUAHOE CKpelBaHue. 3aKOH HE3aBHCHUMOTO HACJeNOBAHUS
npu3HakoB. L{uToreHeTndeckue OCHOBBI AUTHOPHUIHOTO CKPEIMMBAHMS. AHATU3UPYIOIEE CKpEIIUBaHUE.
Hcnonb3oBanne aHANMU3UPYIOLIErO CKPEIUBAHNS JIsI OTIPEeNIeHHs] T€HOTHIIA OCOOH

IIpakTueckoe 3ansTHE

Ilpaktnueckoe 3amatue Ne 5. PemeHue 3amad Ha ONPEAENICHHE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB NPU MOHO-, JU-, TOJUTHOPHIHOM M aHAIM3HPYIOLIEM CKpPEIINBAaHUH,
COCTaBJIEHHE NEHOTUITHYECKUX CXEM CKpPEeLINBaHUs

Tema 5.2. Conepxxanne yueOHOro MaTepuaa OK.01
CuensieHHoe CuernuieHHoe HacnenoBaHue npu3HakoB. Pabora T. MopraHa mo CIEMJIEHHOMY HAcCJ€IOBAaHHIO T€HOB. OK.02
HacCJeA0BaHHE Hapymenue cuenieHuss reHOB B Pe3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpPHUsl HACIEICTBEHHOCTH. OK.04
NPH3HAKOB I'enernueckue kapthl. ['eHeTnka mosna. XpPOMOCOMHOE OINpefeneHue IMosa. AyTOCOMbl U IOJIOBbIE

XPOMOCOMBI. ['OMOramMeTHele M rereporameTHbole OopranusMbel. HacnepoBaHue NPU3HAKOB, CLEIUIEHHBIX C

MIOJIOM

IIpakTueckoe 3ansTHe

Ilpaktnueckoe 3amsatue Ne 6. PemeHue 3amad Ha ONPEAENCHHE BEPOSTHOCTU BO3HUKHOBEHUS

HACJIEACTBEHHBIX IPU3HAKOB IPU CLEIUICHHOM HACJIENOBAHUM, COCTABJIEHUE TIE€HOTUIINYECKUX CXEM

CKpeIIUBaHUs
Tema 5.3. Conep:xanne yueOHOro MaTepuaa OK.01
3akoHomMepHOCT | M3MeHYMBOCTL. Buabl H3MEHYMBOCTH: HEHACJEACTBEHHAas M  HACHEACTBEHHas. Pomb cpempl B OK.02
U U3MEH'HBOCTH | HEHACJICACTBEHHOW M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIN(PUKALMOHHOW M3MEHYMBOCTH. BapuarmoHHbINH OK.04

psin ¥ BapualMOHHasA kpusas. Hopma peakuuu npusHaka. KommyecTBeHHbIE U Ka4€CTBEHHBIE MPU3HAKU U
ux HopMma peakunu. CoicTBa MOAU(UKALIMOHHON M3MEHYHBOCTH. HacnencTBeHHast, WM TeHOTUITHYECKast
n3MeH4YnBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb. MeEHO3 M TOJOBOW MPOLECC — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTalmoHHas W3MEeHYUBOCTh. Kilaccmpukauuss MyTaluii: Te€HHbIE, XPOMOCOMHBIE,
reHomMHble. Yacrora W mpuuuHBl MyTauuid. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTUYECKHUX PSIZIOB B
HacjencTseHHON nsMeHunsocty H. M. Basunosa

IIpakTueckoe 3ansTHe
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IlpakTnueckoe 3amarue Ne7. PemeHne 3aga4 Ha ONpENEICHUE BEPOSITHOCTH BO3HUKHOBEHUS
HaCJIEZICTBEHHBIX IPU3HAKOB MPHU PA3JIMYHBIX TUMAX B3aUMOAEICTBYSI N'€HOB, COCTAaBJIEHHE F€HOTUITHUECKHUX
CXEM CKpeLIMBaHUs

Tema S.4. Conep:xanne yueOHOro MaTepuaa OK.01
I'enernka I'eneruka wenoseka. Kapuorun uenoseka. OCHOBHbIE METOIbI I'€HETHKHM 4YeJIOBEKAa: IeHeasOrMYecKui, OK.02
YyeJi0BeKa OJNM3HENOBBIA, LUTOTCHETHUECKUH, OHOXMMHYECKHH, MONeKyJsipHO-reHeTndeckuil. CoBpeMeHHOe OK.04
olpeseNieHue NeHOTUIA. MOJHOT€HOMHOE CEKBEHHPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[II1P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4eJIOBEKA: IeHHble OoJie3HH, OOJI€3HHM C HACJeICTBEHHOM
NPEAPaACTIONOKEHHOCTBIO, XPOMOCOMHBIE Oone3nn. CoMaTuueckue U reHepatuBHble MyTauud. CTBOJIOBBIC
kietk. [IpuHOUIEL 370poBOro obpasa *KM3HH, ITUATHOCTUKH, MPOQPWIAKTUKUA MU JICUEHUS T€HETHYECKUX
Oone3Hell. MeOMKO-TEHETHYECKOEe  KOHCYJbTUPOBAaHHE. 3HAUE€HHE  MEOUIHMHCKOH TI'eHEeTUKH B
NPEAOTBPALICHUH U JICUEHNH FeHETHUECKNX 3a00JIeBaHU YEIOBEKa
IIpakTueckoe 3ansATHE
ITpaktuyeckoe 3ansatue Ne 8. CocraBieHue 1 aHajau3 POAOCIOBHBIX YEJIOBEKA.
Pa3aen 6. IposonnoHHast 6MoJI0rus
Tema 6.1. Conep:xanne yueOHOro MaTepuaa OK.01
IsoarounonHast | [Tepsrie sBomonnonnbie koHuenumu (JK.b. Jlamapk, XK. JI. Broddon). IBomonmonnas Teopus Y. lapsuna. OK.02
TEeOpHs CuHreTndeckas TeOpUs SBOJIOLMU U €€ OCHOBHble NoJjokeHus. Mukpossotonus. Ilonmynsaous kax OK.04
U ee MecTo SJIEMEHTAapHasl €OUHHMLA 3BOJIONMH. | €HEeTHYeCKHe OCHOBBI 3BOJIIOLHMH. JJEMEHTapHbIE (HaKTOPHI
B OHoJiorun somounu. EcrecTBeHHbIit 0TOOp — Hanpasisromuid gaxrop sBomonun. BunooOpa3oBaHne Kak pe3ysbTar
MHKPO3BOJIOLUU
Tema 6.2. Conep:xanre yueOHOro MaTepuaa OK.01
Muxkpossosrouust | Makpossosrormsi. @PopMmbl U OCHOBHble Hampasiienusi MakposBomouun (A.H. Cesepuos). Ilytu OK.02
OoCTIKeHUs1 Onoyorndeckoro nporpecca. Coxpanenne OuopasHoodpasus Ha 3emye. I MmoTe3b U Teopuu OK.04
BO3HHUKHOBEHUs >Ku3HU Ha 3emiie. [losiBneHue nepBrIx KJIETOK U UX 3BOJOLUA. [IpokapruoTel U 3y KapuOTHI.
IIpoucxoxxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB 3YKapUOT
Tema 6.3. Conepxxanne yueOHOro MaTepuaa OK.01
Maxkpossomounst | Makpossosrormsi. Popmel dBoNOLMK:.  (puUeTHUECKas:, AUBEPreHTHAs, KOHBEPreHTHAs, MapauiebHasl. OK.02
HeobpaTumocTs 3BOMIOINUN OK.04

IIpakTueckoe 3ansTHe
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| [Ipaktuyeckoe 3anstue Ne 9. CpaBHeHHE BUIOB 1O MOP(OIOTHUECKOMY KPUTEPHIO

Pa3nen 7. Bo3HuKHOBeHHE H Pa3BUTHE :KU3HH HA 3emuie

Tema 7.1. Conep:xanne yueOHOro MaTepuaa OK.01
3apoxaenue JloHayuHbIe NPEACTaBIEHHUS O 3apOXKACHUU kU3HU. HayuHble runore3bl BOSHUKHOBEHUS JKU3HU Ha 3emiie: OK.02
H pa3BUTHE abuoreHe3s W TaHCIEpMUs. XUMHUYECKash SBOMOLMSA. AOHOTCHHBIH CHHTE3 OPraHMYECKHMX BEINECTB W3 OK.04
JKH3HH HEOPraHUYEeCKHUX. OKCIIEPUMEHTAIbHOE TMOATBEPKIAEHHE XUMHMUYeCKOH »sBomouuu. HavambHble BTamsl

Ounonornyeckoii spomounu. Iunoresa PHK- wmmpa. PopmupoBanne MeMOpaHHBIX CTPYKTyp U

BO3HMKHOBEHHE NpOTOKIeTKHU. [lepBrie kneTku u ux sposonus. POpMUPOBAHNE OCHOBHBIX I'PYMI >KUBBIX

opranusmoB. PasButue >xu3Hu Ha 3emuie no spam U nepuonam. Karapxeil. Apxelickas u Ilporeposoiickast

spel. llanmeosofickas spa m e€ mnepuoabl: KEMOpPUHCKUH, OPHOBUKCKWH, CHIYPUICKHHA, IEBOHCKUH,

KAMEHHOYTOJIbHBIN, NepMcKkuil. Me3030iickas 3pa U €€ MNepUOAbl: TPHUACOBBIM, HOPCKHI, MEIOBOM.

Kaiino3oiickas 3pa u €€ nepuoAbl: NajgeOoreHOBbIN, HEOT€HOBbIN, AHTPOTIOTE€HOBDI.
Tema 7.2. Conepxxanre yueOHOro MaTepuaa OK.01
Cucrema CucremMa OpraHMuYeckoro Mupa Kak oTpaxeHue O3BOMOLUU. (OCHOBHbBIE CHUCTEMATHUYECKHUE IPYIIIbI OK.02
OPraHMYecKOro | OpraHu3MoOB. XapaKTepHCTHKAa KJIMMaTa M TIeOoJOrM4yeckux mnpoueccoB. OCHOBHbIE BTallbl 3BOJIIOLMU OK.04
Mupa. PAaCTUTENBHOTO U JKMBOTHOrO Mupa. ApomMopdosbl y pacTeHUil M KUBOTHBIX. llosiBneHme, pacuBeT H
IIponcxoxaenue | BbIMUpPaHUE TPYII JKUBbIX OPraHU3MOB. ODBOIOLMS 4YeJoBeKa. AHTpPOMNOJOrus Kak Hayka. PasButue
YeJI0BeKA — MPEICTaBJICHUNH O MPOUCXOXKAEHUM desoBeka. Meronbl u3ydeHus: aHtpornoreHe3a. CxoacTsa U pasivyus
AHTPOMNOreHes3 4yenoBeka M OKUBOTHBIX. CHcTeMaTH4yeckoe TMOJIOKeHHe dYenoBeka. JIBwkymue cuibl ((axTopsl)

aHTpororeHe3a. HacnencrBeHHas: HI3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH,

WU3TOTOBJICHUE OPYAUN TPyAa, MBILIJIEHUE, PEYb
Tema 7.3. Conepxxanne yueOHOro MaTepuaa OK.01
OcHoBHBIE OcHOBHbIE CTaAMM U BETBU D3BOJIOLUU 4YeJlOBeKa: aBcTpajonureku, Yenosek ymenbidl, Yenosek OK.02
CTaAHH npsaMoxonsamui, Yenosek HeanaepranbCkuil, Yenosexk pasyMHbI CcOBpeMeHHOro tuna. Haxogku OK.04
IBOJIIOLIUH HCKOTIA€MBbIX OCTAHKOB, BPEMsI CYIIIECTBOBAHUS, O0OJIACTh pacpoCTpaHeHus, 00BbEM rOJIOBHOTO MO3ra, 00pas
YeJI0BeKa KU3HH, opyaus. Uemoseueckue packl. OCHOBHBIE OONBILINE pachl: €BpONEOHIHAs (eBpa3uiicKas), HErpo-

aBCTpasionHas (3KBaTOpPUAIbHAS), MOHTOJIOWIHAS (Aa3UATCKO-aMepPUKaHCKast). UepThl MPUCTIOCOONIEHHOCTH
MpeICTaBUTENEH YeIOBEYECKUX Pac K YCJIOBHSIM CyllecTBoBaHMs. EMUHCTBO uejoBedeckux pac. Kpurtuka
pacuszma

IIpakTueckoe 3ansTHe
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IIpakTrueckoe 3ansTHe NelO. IlpucnocoOJeHHOCTb 4YeNOBEKa K pPasHBIM YCIOBUSIM cpenbl. Brmsiaue
reorpauyecKoi cpenbl Ha MOP(HOJIOTHIO U (PU3HUONIOTHIO YeJIOBEKA.

Pa3nen 8. Opranusmel u oKpyxkamas cpeaa 4
Tema 8.1. Conep:xanne yueOHOro MaTepuaa 2 OK.01
JKogaorus Oxonorus Kak Hayka. 3ajaud M pasfenbl 3KOJOTHU. MeTonbl 3KOJOTMYECKHUX HCCIENOBaHMM. OK.02
KaK HayKa. DKOJIOTHYECKOEe MHPOBO33PEHHE COBpeMeHHOro uenoBeka. Cpenpl OOWTaHUS OPraHU3MOB. BOJHAS, OK.04
Cpenbl KU3HH. HAa3e€MHO-BO3/yIIIHAs, TMOYBEHHAs, BHYTPUOPTaHM3MEHHas. OJkojormueckue (akropbl. Kiaccudukarms OK.07
IKOJOTHYECKHEe | SKOJIOrm4YecKnx (akTopoB: abuoTHYeCcKHe, OMOTHUECKHWE W aHTPONOreHHble. JeHCTBHE SKOJIOrMYECKHX
paxTops! (akTOpOB Ha OpraHU3MbL AOHOTHUECKHE (DAKTOpPBI: CBET, TEMIIEPATypa, BIAKHOCTb. DPOTOMEPHOAM3M.

[Ipucnocobnennst OpraHu3MoOB K JeHCTBHIO aduoTtudeckux (HakTopoB. buojormueckue pHUTMBL

buornueckue dakropel. Bumbl OMOTHYECKHX B3aMMOAEHCTBHI KOHKYPEHLIMS, XUIMHIUECTBO. Ilapasurusm,

MYTyaiu3M, KOMMEHCAJU3M (KBAPTHPAHCTBO, HAXJIEOHWYECTBO), aMEHCAU3M, HEUTpaU3M. 3HAUYCHHE

OMOTHYECKUX B3aUMOEHCTBUIN /JIs1 CYIIECTBOBAHUS OPTaHM3MOB B IPUPOAHBIX COOOIIECTBAX
Tema 8.2. Conepxxanre yueOHOro MaTepuaa 1 OK.01
IKOJOrHYeCKHe | DKOJOTHYECKHE XapakTepuCTUKU mnonyssinud. OCHOBHBIE TIOKA3aTeNd TMOMYJSIUHA.  YHCISHHOCTb, OK.02
XaAPAKTEPHCTHK | IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, PUPOCT, MUrpauus. JMHaMUKa YHUCIEHHOCTH MOMyJIIUM U €€ OK.04
H NOMYJISAINHH peryJsanus OK.07

[IpakTuueckoe 3aHsATHE 1

IIpakTueckoe 3ansatue Ne 11. Iloacuér nioTHOCTH NOMyISILUI Pa3HBIX BUIOB PACTEHU.
Pa3zgen 9. CoolmecTBa 1 3K0JI0rHYECKHE CHCTEMbI 10 OK.01
Tema 9.1. Conepxanne yueOHOro MaTepuana 1 OK.02
Coo01ecrsa CoobriecTBo opraHu3MoB — OnolieHo3. CTPYKTypbl OMOIIEHO3a: BUIOBAsI, MPOCTPAHCTBEHHAS, TpodruecKkast OK.04
OpPraHu3MoOB, (mumeBast). Bunbl-nomunanTel. CBsizu B OHOIIEHO3e. DKOJIOTHYECKHE CUCTEMBI (SKocUCcTeMbl). [ToHsiTHEe 00 OK.07
IKOCHCTEMbI sKocHucTeMe U OuoreoneHo3e. PYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBL MPOAYLEHTHI, KOHCYMEHTHI, 1K 3.2

penyueHTsl. KpyroBopoT BeLIeCTB M IMOTOK HEPrUM B 3KocucTeme. Tpodudeckue (MMUINEBBIE) YPOBHU

skocuctembl. [lumesble nern u cern. OCHOBHBIE TOKa3aTeIM 3KOCHUCTEMbL. OHMOMacca, MPOAYKIUS.

DKOJIOTHYECKHE MUPAMUIbL MPOAYKILUH, YUCIEHHOCTH, Ornomaccel. CBOWMCTBA HKOCHCTEM: yCTOHYHUBOCTD,

camoperysius, pa3sutue. Cykueccust
Tema 9.2. Conepxxanne yueOHOro MaTepuaa 1 OK.01
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Ipupoaubie [Ipuponsbie 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03€p. IKOCHUCTEMA XBOMHOTO WJIM MIHUPOKOJIUCTBEHHOTO Jieca. OK.02
IKOCHCTEMBI AHTpONIOTeHHBIE HKOCHCTEMBL. ATPOIKOCHCTEMBI. Y pOOsKocHCcTeMbl. bronornyeckoe U XO3sICTBEHHOE OK.04
3HAYEHUE arpodKOCUCTeM W ypOoskocucTeMm. buopasHooOpasue kak (hakTop YCTOHYHBOCTH 3KOCHUCTEM. OK.07
CoxpaHenne OUONOTHYECKOTO pa3HOOOpas3us Ha 3emiie K 3.2
Tema 9.3. Conep:xanne yueOHOro MaTepuaa OK.01
Buocdepa — Vuenne B. Y. Bepaanckoro o 6uoctepe. I'panuiel, coctas u crpykrypa 6uochepst. JKuBoe Bermectso u OK.02
riodanbHas ero ¢ynkuun. OcoOeHnoctn Ouocheprl Kak TOOANbHOW 3KOCHCTEMBL JIMHaAMHYeCKOe paBHOBECHE U OK.04
IKOCHCTEMA obparHasi cBsi3b B Ouocdepe. KpyroBopoTe! BemecTB U OHOreOXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTiieposa, OK.07
3emun azora). 30HaNBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYLITH K 3.2
Tema 9.4. ITpodecCcHOHATBbHO OPUEHTUPOBAHHOE COEPIKAHUE OK .01
Bousinne YenoseuecTBO B Onochepe 3eMin. AHTPONOreHHbIE U3MEHEHUsT B Ouochepe. I obanbHbIe KOIOTHYECKHIE OK.02
AHTPOMOTEHHBIX | 1hoGnembl. CoCyleCTBOBaHUE MPUPOAbl M dejoBedecTBa. CoxpaHeHue OUOpasHOOOpasvs Kak OCHOBA OK.04
}akTopos Ha ycroiunBocTd  Ouochepsl. OCHOBA PALMOHAJIBLHOTO YIPABJIEHUs TPUPONHBIMU PECYPCAMH M HUX OK.07
Guocdepy MCTIOJb30BaHue. J[OCTHKEHUsSI GUONIOTUM U OXPaHa TPUPOJIbI K32
IIpakTueckoe 3ansTHE
IIpaktuyeckoe 3anstue Nel2. OTxonbl NPOU3BOICTBA.
Tema 9.5. [IpodeccroHanbHO OPUSHTUPOBAHHOE COAEPIKAHUE OK.01
Baunsinue 3nopoBbe U ero cocrapisomue. PaxkTopel, MOJOKUTENBHO U OTPULATEIbHO BIUAIOIIME HA OPraHu3M OK.02
COLIHAJIbHO- gyenoseka. [IpoOneMa TEXHOTEHHBIX BO3NEHCTBHI Ha 340pPOBbE YEJOBEKAa (IJIEKTPOMATHUTHBIE IO, OK.04
JKOJOTHYeCKHX | ObITOBas XUMHsA, W30OBITOYHBIE INYMBI, paAHalUs U T.IL). AmanTauus OpraHu3Ma 4YejioBeKa K (akTopam OK.07
(¢axTopos Ha okpykaromer cpenbl. IlpuHimnsl (opMupoBaHHS 340pOBbecOeperaroiero mnoseacHus. @Pundeckas IIK 3.2
310pOBbe aKTUBHOCTB M 3[J0POBbE. BHOXMMHUYECKHE aCIEKThI PALIIOHAIBHOTO MTUTAHUS
Yea0BeKa JlabopaTopHble 3aHATHS
Jlaboparopubie 3ansaTust Ne3. Biusinue abnotndeckux (akTopoB Ha YETOBEKaA.
Pa3znen 10. Cesiekunsi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH
Tema 10.1. Conepxxanne yueOHOro MaTepuaa OK.01
Cenexuust Cenexiusi Kak Hayka W Tporecc. 3apokaeHHe celekiuu u noMectukanus. Yuenue H. M. Basumosa o OK.02
KaK HAYKa H LIEHTPaX MHOT000pasusi M MPOUCXOKACHUS KYJBbTYPHBIX pacTeHui. LIEHTpBl MPOUCXOXKIEHHS] AOMAITHUX OK.04
npouecc *uBoTHBIX. Copt, nmopopa, mramMM. CoBpeMeHHbIE METOAbl CeleKUUuU. MaccoBbI U HWHAMBUIYaJbHbIN OK.07
OoTOOPBI B CENEKLMH PAacTeHUH U JKMBOTHBIX. OIlleHKAa SKCTepbepa. BIM3KOPONCTBEHHOE CKpPEIIMBAHUE — K 3.2
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uHOpunuHr. Ywncrtas nuHus. CkpemmBaHuMe 4YHCTBIX JMHUE. [ereposuc, wnu ruOpumgHas cwuia.
HeponcreenHoe ckpemuBanue — aytOopununr. Otnanénnas rubpunusanus U e€ ycnexu. MCKyCcCTBEHHBIN
MYTareHes 1 NoJly4eHHe MOJIUIUIOUA0B. JIOCTHKEHUS CEIeKLIMA PACTeHUH, >KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2. Conep:xanne yueOHOro MaTepuaa 1 OK.01
OcHoBbI BbuoTtexHoNOrMs Kak OTpacyib MPOU3BOACTBA. | €HHast WHKeHepus. JTanel co3nanus pekomOnHanTHoH JIHK OK.02
OMOTEeXHOJIOTHM | M TpPAaHCT€HHBIX OpraHu3MoB. Kierounas wumxeHepus. KierouHele KyJbTypbl. MUKpPOKJIOHAJIBHOE OK.04
pasMHOXXeHUe pacTeHuil. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OPraHU3MOB. OK.07
Oxonoruueckue u 3tndeckue npodaemsl. [ MO — reneTndecku MOAU(PHUIUPOBAHHBIE OPTaHU3MBI IIK 3.2
Tema 10.3. [IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 2 OK.01
buorexnonorun | OCHOBHBIE HANpPAaBICHHUS COBPEMEHHOW OWMOTEXHOJIOTMH B NMPO(ECCHOHAIBHON NEATENIbHOCTH YeJIOBEKA. OK.02
B KH3HH H Mertonel OunotexHosmorun. OOBEKTHl OHOTEXHOJOTMHM. JTHKA OHOTEXHOJOTHUECKUX M TI'e€HETHYECKHX OK.04
npodeccuu skcriepuMeHToB. [IpaBuia moncka u aHamm3a OMO3KOJOrHIECKON MH(POPMALIUN N3 PA3TMYHBIX UCTOUHHUKOB OK.07
(HayuHas u yueOHO-Hay4YHAas TUTEPATypa, CPEACTBA MacCoBOH MH(popmanuy, ceTb UHTEpHET U 1pyrue) IIK 3.2
IpakTrdyeckoe 3aHsATHE 2
IIpakTrueckoe 3ansTre Ne 13-14. Keficel Ha aHanu3 WHPOPMALMU O HAYYHBIX JOCTHXKEHHMSAX B 00JacTH
TEHETHYECKUX TEXHOJIOTHH, KJIETOYHOW WHXKEHEPUH, NHINEBbIX OHOTEXHOJNOTHH. 3amura Keiica:
MIPEACTABJICHUE PE3YJbTATOB PELICHUsS KEHCOB
Pazpen 11. Pemienue keiicoB B 00.1acTH 0HOTEXHOJI0THil 6
Tema 11.1. [IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 1 OK.01
buorexnonorun | PazButne mNpoOMBIIUIEHHOH OMOTEXHOJOTMH W €€ NMPUMEHEHHE B JKM3HH YeJIOBEKAa, IMMOWCK WM aHAJIN3 OK.02
B UHpOPMALMK U3 PA3UYHBIX UCTOYHHMKOB (HaydHas M yueOHO-HAay4Has JHUTEPaTypa, CPEIACTBa MAacCCOBOM OK.04
NpoMbllLIeHHOC | nHQopMarun, ceTb IHTepHET U npyrue) OK.07
TH IpakTU4eCcKHe 3aHATHS 5 IK 32
IIpaktrueckue 3anstus Ne 15 Keficel Ha aHanmu3 wWHGOPMALWMU O Pa3BUTHH TMPOMBIIUICHHON
OMOTEXHOJIOTHHA.
IIpakTrueckue 3ausTus Ne 16 3amura kefica: IpeACTaBICHHE PE3yJIbTATOB PEIIEHHs KEHCOB (BBICTYIUICHHE
C TIpe3eHTanueil)
IIpomexkyTouHasi arrecTanusi B popme a1upPpepeHHPOBAHHOIO 3a49€TA
Bcero: 72
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3. YcioBust peajau3anuu NporpaMmbl y4eOHOI JTUCHUIIIHHbI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATEPHAIBbHO-TEXHUYECKOMY
o0ecrevYeHHu10

Peanuzaimss nporpaMmbl  AUCIHUIUIMHBL  TPeOYET HaM4us Y4eOHOTO
KaOWHETA DKOJIOTHS, OCHAIIICHHOTO B COOTBETCTBUU ¢ npuiioskenurem 7 OIMTOIN.

3.2. UnpopmannoHHoe o0ecnedeHue 00y4eHus

JUis  peanuzanmu  nporpaMMbl  OMOMMOTEUHBIH  (POHJ 0Opa3zoBaTEILHOM
OpPraHM3alAK JOJKEH MUMETh MEYATHBIE W/WIHM 3JIEKTPOHHBIE 00pa30BaTENbHbIE U
WH(OPMALMOHHBIE ~ PECYPChl, PEKOMEHIOBAHHBIE JJIi  MCHOJB30BAHUS B
00pa30BaTEeNbHOM MPOLIECCE, HE CTAPIIE MATH JIET C MOMEHTA U3/IAHUS.

3.2.1. OcHOBHBIE IEKTPOHHbIC U3AAHUA:

1. buosorus. 10-11 kmacc (yrayOfaeHHBIA ypOBEHB). YUEOHHK JUISl CPEIHETO
obmero oOpazoBanus / B. H. Speirun [m ap.]; nox oOwmel pemakiueid B. H.
Speiruna. — 2-¢ u3n. — Mocksa: UzparensctBo [Opaiit, 2022, — 357 ¢. —
(Hapoanoe npocsetenue). — [SBN 978-5-534-15630-0. — TeKCT: 27€KTPOHHBIN

// O6pazoBarenbHas matgopma Opaiirt [caliT]. — URL:
https://urait.ru/bcode/509241

2. buonorus: y4yeOHMK WM TPAKTUKyM JUIS CPEAHEr0 MpodeccroHaTbHOTO
oOpazoBanus / B. H. Slpeirun [u ap.]; nox penakuuei B. H. SIpeiruna. — 2-€ w3,
— Mocksa: WMznarensctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonansHoe
oOpazoBanme). — ISBN 978-5-534-09603-3. — TekcT: 3JIEKTPOHHBIA //
O6pazoBarenbHas miargopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/489661
3.2.2. JIonoJIHUTE/IbHbIE HCTOYHHKH
1. O6yxos, JI. K. buosorus: KJIeTKd U TKaHU: y4eOHOE MOCOOME AJII CPEIAHErO
npogeccnonansHoro odpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢
u3l., nepepad. m gon. — MockBa: MznarensctBo FOpaiit, 2022, — 358 ¢. —
(ITlpodeccuonansioe oOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKkTpoHHbI //  OOpazoBarenbHas mmiatgpopma FOpait [caiit] — URL:
https://urait.ru/bcode/494034
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB OCBOCHHS YH4COHO TUCUMILIHHBI

KOHTpOJIL H OICHKA PACKPLBIBAIOTCA YCPC3 NUCHUILNIMHAPHBIC PC3YJIbTAThI,
YCBOCHHLIC 3HAHUA N HpI/IO6peTeHHBIe CTyACHTaAaMH YMCHHMs, HAIIPABJICHHLIC Ha

(dhopMupoBaHre 00IUX U MPOPECCUOHATBHBIX KOMIETEHITUH.

Koa u HaumenoBanue gpopmupyembix
KOMITeTeH LMK

Paznen/Tema

®DopMBbI U METOABI
KOHTPOJISI M OLICHKHU
pe3yJbTAaTOB
o0yueHust

OK 01. Beibuparp crocoOsl pemeHus
3amad npodeccHoHaIbHON
OEATENIbHOCTH  NPUMEHUTEJBHO K
Pa3IHYHBIM KOHTEKCTaM

Tembi 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-63, 7.1-7.3,
8.1,82, 9193,

9. 4I1-o/c , 9.5II-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1I1-0/c

OK 02. Hcnosnb3oBaTb COBPEMEHHbIE
CpenCcTBa IIOUCKA, aHAJIN32
U MHTepIpeTaniy nHpopMaLuy,

Tembi 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-5.4,6.1-6.3, 7.1-
73,8.1,82,9.1:93,

u uHpopMarmonnble TexHonorun mis | 9.4I1-o/c, 9.5IT-o/c, 10.1,
BBIMTOJIHEHHS 3a71a4 npodeccronanpHoi | 10.2, 10.311-0/c, 11.111-0/c
JeSITEIbHOCTH
OK 04. Oddexrurno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
B3aMMOJECTBOBaT U paborate B | 4.3, 5.1-54,6.1-6.3, 7.1-7.3,
KOJIJIEKTUBE U KOMaH/IE 8.1,8.2,9.1-93,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c
OK 07. ConeiictBoBath coxpanenmto | Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
OKpY KaroLIen cpenasl, | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1-
pecypcocOepeKeH IO, npumenste | 7.3, 8.1, 8.2, 9.1-9.3,
3HAHUS 9.4I1-o/c, 9.5II-o/c, 10.1,
00 wu3meHeHnun xjmmara, npunuunel | 10.2, 10.311-0/c, 11.111-0/c
OepeKIIUBOro MIPOU3BOICTBA,
s¢pexTuBHO AeCTBOBATD
B YPE3BBIYANHBIX CUTYALIUAX
TIK 32. IInanuposathb u| Tempr94,95,103, 11.1.
OpPTaHU30BBIBATH padory o
TPAHCTIOPTHOMY  OOCHY>KUBAaHHMIO B

cepe nmacCakMPCKUX MePEBO30K

OO6cyxneHue mo
BOIIPOCAM JIEKLIUU
Paspabotka rioccapust
3anonaHeHue
CPaBHUTENbHBIX
Tabmn
Tectuposanue
YcTHBII onpoc
JIMKTaHT Ha
UCTIONIb30BaHUE
apryMEHTOB,
Ounonornyeckoi
TEPMUHOJIOTUH U
CHUMBOJIHKH
HWnnusuayanpHas
CaMOCTOSITENTbHAS
paboTta
Ilpencrasnenue
Pe3yJIbTaTOB
NPaKTUYEeCKUX padoT
KoHnTponbHbIe paboThI
3amuTa TBOPUECKUX
pabot

3amura
WH/IUBUAYaJIbHBIX
MIPOEKTOB
Brmonnenue 3ananuii
MIPOMEKYTOUHON
aTTeCTalnu
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