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INOACHUTEJIBHASA 3ATINCKA
Buosorus

Pabouas mporpamma o011e00pa3oBaTebHON yueOHOH TUCIMIUIMHBI «BHOJIOTHS» MpeIHa3HaYeHa
IUI U3y4EHUsl JaHHOW y4eOHOM TUCHMIIIMHBI B MPO(EeCCHOHAIBHBIX 00pPa30BaTEeNbHbIX OpraHU3aUAX,
peanu3yomux o0pa30BaTeNbHYI0 MPOTPaMMYy CpEIHEro o0mero odpa3zoBaHus B Tpejaeiax OCBOCHUS
OCHOBHOH NpodeccruoHanbHOM 00pa3oBaTenbHOM MporpaMmbl Ha 0a3e OCHOBHOI'O 00ILEro o0pa3oBaHMs
IIPY MOATOTOBKE CIIELUAINCTOB CPEIHETO 3BEHA.
ITporpamma pa3paboTaHa Ha OCHOBE:!
1. IlpumepHoOii mporpamMmbl y4eOHOH TUCHUILTNHBI «bruonorusy (mpumepHast mporpamma oo0peHa Ha
3acenannu [lemarornueckoro coBera ®I'bOY IAI1O UPIIO nporokomom Ne6/2025 ot «18» ampesnst 2025
roja);

2. ®epepanbHOrO TOCYIApPCTBEHHOIO 00pa30BAaTENBHOTO CTaHAApTa CpenHero oOlmiero odpa3oBaHus,
YTIBEPKACHHOTO TMpHuKazoM MunoOpHayku Poccum ot 17 mas 2012 1. Ne413 «OO0 yTBepKIeHUH
(denepanbHOr0 TOCYAapCTBEHHOTO 00pPa30BaTEIBHOrO CTaHIapTa CpeaHero odmero obOpasoBaHus» (B
penakuuu ot 12.02.2025 Ne93);

3. @enepallbHOTO TOCYJAPCTBEHHOTO OOPa30BATENBHOTO CTaHIapTa CpPeaHEero MpoheCcCHOHATHLHOTO
o0Opa3oBaHMs 1O MPOTrpaMMaM IMOATOTOBKH CIEIMAIMCTOB CPEIHETo 3BeHa 1o cneruanbHoctn 34.02.01
CecTpuHckoe 1esio (yTB. mpukazoM MuHuctepctBa oOpa3oBaHus u Hayku PO ot «4» urons 2022 r.
Ne527 (pen. ot 03.07.2024);

4. Pabouero ydeOHOro 1urana, pazpaboranHoro B bY «PamyKHHMHCKHI TOJUTEXHUYECKUN KOJUICIDK» H
yTBepkKACHHOTO npuka3zoM oT «30» urons 2025 roma Ne379.

[Tpu ocBoenuu crermanbHOCTH 34.02.01 CecTpuHckoe 1esno yueOHas quciuiuinHa «buomorus»
u3ydaeTcs Kak yeayOieHHas YydeOHas IUCHMIUIMHA O00meo0pa3oBaTeIbHOTO IMKJIA C  yYETOM
npodeccuoHaIbHOro 00pa3oBaHus. YueOHas AucUUIUIMHA U3ydaercs Ha | kypce. O0s3aTenpHas yyeOHas
Harpyska 138 gacos.



1.IIACIIOPT PABOYEM MPOI'PAMMBI YYEBHOM JUCHUITIUHBI
bBuonocus

1.1. Ob6aacThr npuMeHeHHsi padoyeii MPorpaMmbl

PaGouas mporpamma y4eOHOW IUCLMIUIMHBI SIBJISETCS YacTbl0 OCHOBHOM HpOQecCHOHATBHON
00pa3oBaTeNbHON MPOTPaMMbI B COOTBETCTBUU ¢ DepepalbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM I10 MOJrOTOBKE CIELHAIMCTOB cpeaHero 3BeHa no crenranbHocTu 34.02.01 CecTtpunckoe
AeJ10.

PabGouas mnporpamma  y4yeOHOM  JHUCUMIUIMHBI MOXET OBbITh  MCIIOJIB30BaHa  JAPYIrMMHU
00pa30BaTENbHBIMU  YUPESKACHUSAMH, pPEATM3YIOUIMMUA 00pa3oBaTEIbHYI0 MPOrpaMMy  CPEIHETOo
po¢eCCHOHAITBPHOTO 00pa30BaHUS.

1.2. MecTo y4eOHOM TUCHHUILUINHBI B CTPYKTYpe Y4eOHOI0 IJIaHa:

Vuebnas  gucuuiuivHa — «buonorus»,  ABIA€TCS  4acTbi0  NpEAMETHOM  o0sacTH
00111e00pa30BaTENLHOTO MUKJIA YU€OHBIX AUCUIUIUINH.

1.3. Heau yuyeOHOH AMCHUMIUIMHBI U TPeOOBAHUS K pPe3yJabTaTaM OCBOEHHUSI Y4eOHOil
AUCHUILINHBI:

Coneprkanue nporpaMMbl yueOHOM qUCHUIUIMHBL «bHONOrHs» HanpaBiIeHO Ha JTOCTUKEHUE CIIEAYIOIINX
LEJICH:

— OBJaZicHHE OOYyYaroIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKLHMOHAJIbHON OpraHU3allMM >KUBBIX
CUCTEM PA3HOTO PaHra U MpUOOpEeTeHNEe YMEHHUI KCII0JIb30BATh ATH 3HAHUSA JJISl TPAMOTHBIX JIEUCTBUIN B
OTHOILIEHUU OOBEKTOB >KUBOM MPHUPOJIBI U PELIEHUS Pa3IMYHbIX KU3HEHHBIX MPOOIEeM.

3amaun:
- OCBOCHHE OOYYaIOUIMMHCS CHUCTEMbl 3HAaHUH O OWOJIOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHaXx, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIIax, CITY>KaIIUX OCHOBOM
JUIA ¢dopmupoBaHus MIPEACTABICHUI 0 €CTECTBEHHO-HAay4YHOU KapTHHE Mupa,

0 MeTOoJaxX HAy4YHOTO IO3HAHUS, CTPOCHHUU, MHOTOOOpa3Wu U OCOOCHHOCTSIX JKHBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHU3aIlNH, BBIJAIONMINXCS OTKPBITUSIX U COBPEMEHHBIX UCCIIEIOBAHMIX B OMOJIOTHH;

- (dbopMupoBaHue y oOyJaromuxcs MMO3HABATEJbHBIX, HMHTEJUIEKTyaJIbHBIX
M TBOPYECKHX  CIOCOOHOCTEW B  TMpoOIEecce  aHalu3a  JaHHBIX O  MYTAX  pa3BUTHUSA
B OMOJOTMHM Hay4yHBIX B3IVISIIOB, UJEH M TOAXOJOB K H3YUEHHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alNu;

- CTaHOBIIEHHE Yy oOOy4aroumxcs oOmeld KyabTyphl, (YHKIIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA )KUBOW MPUPOBI HA OCHOBAHHUH
3HaHWH U OIBITA, MOJYYEHHBIX MPU U3YYECHUU OMOJIOTUH,

- dbopMupoBaHHe y OOYYaIOIIUXCS YMEHHMH WILTIOCTPUPOBATh 3HAUEHUE OMOIIOTUYECKUX
3HAHUW B MPAKTUYECKOU NEATEIIbHOCTH YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIIUHCKUX TEXHOJOTUU U
arpoOMOTEXHOJIOTHIA;

- BOCIUTaHKE YOCKIAEHHOCTH B BO3MOXXHOCTH TTO3HAHMSI YE€TIOBEKOM KUBOM

MPUPOJIBI, HEOOXOAMMOCTH OEpeKHOTO OTHOIICHUS K HEH, COONIONCHUS dTUYECKUX HOPM TIpH
MPOBEACHUN OMOJOTUYECKHUX MUCCIICTOBAHMIA;

- OCO3HAaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM IS TOBBIIMICHUS YPOBHS IKOJIOTUYECKOM
KYJIBTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

- NpPUMEHEHUE TNPUOOPETEHHBIX 3HAHUW W yMEHUH B  TOBCEJHEBHOM  KU3HU
JUTSI OTIEHKH TIOCJICJICTBUIA CBOEH NIEATETHLHOCTH MO OTHOIICHHWIO K OKPYXKAIOIICH cpejie, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHKE U COOIIOIEHNE Mep TPODUTAKTUKY 3a00JIeBaHUH.

IIpu peanusanmm pasiesoB Kypca YCTAHABJIMBAKTCA MeEXIUCUMILIMHAPHBIE cBsI3U ¢ Y/I:
Xumus, du3uka, OB3P, Marematuka, I'eorpadus, OKOHOMHUKA, Ucropust.



IInanupyemMble pe3yJbTaThl 0OCBOCHHS 001e00pa3oBaTe1bHON AU CHMILVINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa u HauMeHOBaHMe

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

(popmMupyembIx OO0uue JAucuunimHapHbie
KOMIIETEHUMH
JInyHOCTHBIE pPE3yNbTaThl JOJDKHBI oTpaxarb B dYactu: | [IP6 1. ChopmMupoBaHHOCTH 3HAHHMI O MECT€ U POJIU
OK  0l1.  Bsibupars | TpynoBoro BoCHUTaHUS: OuoJIOTHH
CHoCcoObI PEIICHUSA | - TOTOBHOCTh K TPYIY, OCO3HAaHHE IIEHHOCTHM MAacTEpCTBa, | B CHCTEME HAy4yHOTO 3HaHUS, (PYHKIIMOHAIBHOU
3anaq TPYAOIO0HE; IpaMOTHOCTH  4YEJIOBE€KA I PCEIICHMS  KM3HCHHBIX
npoQeccuoHaIbHOM - TOTOBHOCTh K aKTHBHOM JCATEIHPHOCTH TEXHOJIOTHYECKON U | MpOOJIEeM.
ACATCIBHOCTH COILIMAJIEHOW HAINpaBJIEHHOCTH, CHOCOOHOCTh MHUIMHPOBaATh, | [IP6 2. CdopMHpPOBaHHOCTH yMEHHUS  PACKPBIBATH
HOPUMCHUTCIIBHO K | rutaHupoBaTh COJIEpKaHue OCHOBOIIOJIAraloIInX OHMOJIOTUYECKUX
pasiInIHbIM U CaMOCTOSTEJIBHO BBIIOJHATE TAKYIO IEATEIBHOCTD; TEPMHUHOB W TIOHATHI: >KU3Hb, KJIETKA, TKAaHb, OpraH,
KOHTCKCTaM, - UHTEpeC K pasnuyHbiM cdepaM npodecCHOHANBHON | OpraHu3M, BHUJ, MOMYIALUA, SKOCHUCTEMa, OUOIICHO3,
eI TeTbHOCTH. ouocdepa; metadboau3M (0OMEH BEIIECTB U MPEBpAIICHUE

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBynaneHne yYHUBEPCAIBHBIMU YYCOHBIMH ITO3HABATCIIEHBIMU
EUCTBUSIMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSTENbHO (HOPMYNIHUPOBATh U aKTYaIU3UPOBATh
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK
WIM  OCHOBaHUS  JUIS  CpPaBHEHWs,  KJIACCU(UKAIHUU
H 00001IEeHNS;

- ONpeAeNATh LEIH ACSITeILHOCTH, 33/1aBaTh IapaMeTphl U
KPUTEPUU UX TOCTHKEHHUS;

- BBIABJIATH 3aKOHOMECPHOCTHU u MMPOTHUBOPCUMA B
pacCMaTpruBACMBIX SABJICHUMAX,

- BHOCHUTBb KOPPCEKTUBBI B JACATCIBHOCTH, OLCHUBATH
COOTBCTCTBHUC PE3YyJIbTAaTOB OCIIAM, OLICHUBATh pUCKH

MOCJIEICTBUH JIeSTEIbHOCTH,

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIAJIETh HaBBIKAMH y4eOHO-HCCIIeI0BATEIbCKOM
U TPOCKTHOW JICSATEIBHOCTH, HABBIKAMH  pa3pelICHUs

SHEPTUM), TOMEOoCTa3 (caMoperynsuus), OnocuHTe3 Oernka,
CTPYKTypHasi OpTaHW3aIUsl KUBBIX CUCTEM, TUCKPETHOCTD,
CaMOpETyYJISIIUs, CaMOBOCIPOHM3BEICHUE (PEIPOIYKIIHS),
HACJICJICTBEHHOCTh, M3MECHUYHUBOCTH, YHEPrO3aBUCHMOCTD,

poct
U pa3BUTHE, YpOBHEBAsI OpraHU3aLM.
IIP6 3. CdopMHpPOBaHHOCT, YMEHHUSI  pacKpbIBaTh

coJiepKaHuEe OCHOBOIOJIATAIONINX OUOJOTUYECKUX TEOPUH
U THUINOTE3: KIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOM,
3BOJIIOLIMOHHOM, TPOUCXOKICHUS KU3HU U YEJTOBEKA.

IIP6 4. CdopMHpPOBaHHOCTP YMEHHUSI  pacKpbIBaTh
OCHOBOIIOJIAraloIue  OMOJIOTHYECKHE  3aKOHBl |
3aKOHOMEPHOCTH

(I'. Mengensa, T. Moprana, H.W. BaBunoga, D. I'ekkens,
®. Mromepa, K. bapa), rpanuubl UX NPUMEHUMOCTH K
JKUBBIM CHCTEMaM.

I[IP6 5. IlpuoOpereHue ompITa MPUMEHEHUS OCHOBHBIX
METOJIOB  HAyYyHOTO  IIO3HAHUS, HCIOJIB3YeMBIX B
OHMOJIOTHH: HaOII0IeHUs
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npobiuewm;

- BBISIBIIATH MPHYUHHO-CJICICTBEHHBIC CBSI3U
M aKTyaJu3upoBaTh  3a1ady,  BBIIBUTATh  THUIOTE3Y
€¢ peIICHHMsI, HAXOIUTh apIYMEHTBI JUIs I0KA3aTeIbCTBA CBOUX
YTBEPXKICHUIA, 33]]aBaTh MMAPAMETPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJC pEHICHUSA 3aJa4u
pe3yNbTaThl, KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSX;
pa3pabarhiBaTh IUTAH PEHICHHUS TPOOJIEMBI C YUYETOM aHAIU3a
HMMEIOIIUXCS MAaTEPUATBHBIX ¥ HEMAaTEPHAIBLHBIX PECYPCOB;

-- yMeTh TEPEHOCHUTh 3HAHUS B  IO3HABATEIILHYIO
Y TIPAKTHYECKYIO 00JIaCTH )KU3HEICATCILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIABUTaTh HOBBIE UJICH,
MOJIXOJIbI M PEIICHUS

npeajaratb  OpHUIrMuHAJIbHBIC

U OIIMCAHMS JKUBBIX CHUCTEM, IIPOLIECCOB U SBIICHUM;
OpraHu3aluu

U T[poBeAeHHUA  OMOJOTHYECKOTO SKCIEPUMEHTA,
BBIIBWJKEHUSI TMIIOTE3, BBISBICHHS 3aBUCUMOCTH MEXIY
UCCIIEYeMbIMH BEJIMYMHAMH, OOBSICHEHHS IMOJYYCHHBIX
pe3yabTaToB W (QOpPMYyJIMpOBaHMS ~ BBIBOJAOB  C
HCIIOIb30BAaHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB.

[IP6 6. CdopmMupoBaHHOCTP  yMEHHS  BBIACIATH
CYIIECTBEHHBIC MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

U MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B
¥ 9KOCUCTEM; OCOOECHHOCTH IPOIECCOB OOMEHA BEIIECTB
W TPEBpAlICHHS JHEPIHMH B KIETKe, (OTOCUHTE3a,
IUTACTHYECKOTO U YHEPTETHYECKOr0 0OMEHa, XeMOCHHTE3a,
MUTO3a, MEHO03a,  OIUIOJOTBOPCHUS, PAa3BUTUS U
Pa3MHOKEHUS, WHIWBHIYaJTbHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE32a), OOPHOBI 32 CYIIECTBOBAHUE, CCTECTBEHHOTO
otbopa, BHJ1000pa30BaHuUs, MIPUCTIOCOOJICHHOCTH
OpPraHU3MOB K CpeJie OOWTAHHWsI, BIUSHUS KOMIIOHCHTOB
9KOCHCTEM, AHTPOIOTCHHBIX HM3MEHEHHH B JKOCHCTEMax
CBOCHM MECTHOCTH,

KPYroBOpOTa BEIECTB M MpEBpallleHHhe »JHEepruu B
ouocpepe.

IMP6 7. CdopMUPOBAaHHOCTb yMEHHSI MPUMEHATH
MOJTyYeHHbIE 3HaHUS Ui OOBSICHEHHS OWOJIOTHYECKUX
MIPOLIECCOB 51 SIBJICHUH,

JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUA B IMOBCEIHEBHOU
JKU3HU

C IeNbI0 oOecrieueHusl 0€30MaCHOCTH CBOETO 370POBBS U
3JI0POBbS OKPYXAIOMIMX JIOACH, COOMIOAeHHs 3J0POBOTO
oOpa3a JKWU3HM, HOPM TPAaMOTHOTO TIOBEJICHUS B
OKpYy>Karolen MIPUPOAHOMN cpere; IIOHUMaHUe
HEOOXOTMMOCTH HCITOJIB30BaHUS JIOCTHIKEHHI
COBpEMEHHOW  Ouomoruu W  OWOTEXHONOTHH s
PaIMOHAILHOTO MTPUPOIOTIOB30BaAHUS.
IMP6 8.  CdopMHUpPOBaHHOCTH

YMEHHUsl  peuarhb




OMOJIOTUYECKHE 3aJa4yd, COCTaBIATh TI'E€HOTUIIUYECCKUE
CXEMbI CKpEUIMBAaHUS AJs Pa3HbIX TUIIOB HACJEIOBaHUS
MPU3HAKOB Y OPraHU3MOB, COCTABJISATH CXEMBI MEpeHOCca
BEIIECTB M DHEPrMM B DJKOcHCTeMax (LIeNU MUTaHUS,
TMUILEBHIC CETH).

[IP6 9. CdopMuUpOBaHHOCTP YMEHUH KPUTHUYECKU
OIICHUBAaTh HMH(OPMALHNIO OUOJIOTHYECKOTO COJEpKaHUs,
BKJIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HCTOYHUKOB (CpeicTBa MaccoBOW WH(pOpMammuu, HAyIHO-
HOMYJISIPHBIE MaTEpHUalIbl); UHTEPIPETUPOBATH ITUUECKUE
ACTICKTBI COBPEMEHHBIX HCCIIeTIOBaHUI
B Ouosioruu, MeaunuHe, OMOTEXHOIOTHH;, PacCMaTpPUBATh
IJ100aJIbHBIE AKOJIOTMYECKHE MPOOJeMbl COBPEMEHHOCTH,
(dhopmupoBaTh

10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUITHIO.

[MP6 10. CdopmupoBaHHOCTH YMEHHH  CO3/1aBaTh
CcOOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE OMONOTHYecKON HH(POpPMAIMM U3 HECKOJIbKUX
UCTOYHUKOB, TPAMOTHO HCIOJB30BaTh  IMOHSTUHHBIN
anmnapat OMOJIOTHH.

[Py 1. cdopmHupoBaHHOCTH 3HaHHUH O MecTe€ U POJIHU
OMOJOrMM B CHUCTEME  ECTECTBEHHBIX  HayK, B
(OpMHUpPOBAaHUM  COBPEMEHHOM  €CTECTBEHHOHAYYHOMH
KapTUHBI MUpPa, B IO3HAHUU 3aKOHOB MPUPOJIbI U PELLIECHUU
KU3HEHHO BaXKHBIX COLIMAJIbHO-ITUYECKHUX,
9KOHOMHYECKUX, IKOJIOTUYECKUX MPOOJIEM UYEIIOBEUECTBA,
a TaKkKe B PEIIEHUU BOIPOCOB  PALMOHAIBHOIO
MPUPOAONONIB30BaHUsA; B (POPMHUPOBAHUU LIEHHOCTHOTO
OTHOILLIEHMSI K MpHUpOJE, OOIIECTBY, YEJIOBEKY; O BKJIaje
POCCHHCKMX M 3apyO€XHBIX YyUY€HBIX - OHOJOrOoB B
pa3BuTHE OHOJIOTHH;

[IPy 2. ymeHue BnaxeTb CUCTEMOH OHOJIOTHMUYECKHX
3HaHUH, KOTOpask BKJIKOYAET:

OCHOBOIIOJIararme OMOJOrHYESCKHE TCPMUHBI U
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MOHATHS (KU3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJI,
TTOTYJISIIHS, YKOCUCTEMA, OuoLEeHo3, o6uocdepa;
MeTabonm3M, TOMEOCTa3,  KJICTOYHBI  WUMMYHHUTET,
OumocuHTe3  Oenmka,  OWOIIONMMEpBI,  JUCKPETHOCTD,
caMoOperyJsus, CaMOBOCIIPOHU3BECHHE,
HACJICJICTBEHHOCTh, HM3MEHUYHUBOCTh, JHEPrO3aBHCHMOCTD,
pOCT U pa3BUTHE);

OuoNorMueckre Teopuu: KIeToyHass teopus 1.
[[IBanna, M. Illneiinena, P. BupxoBa; KJIOHaIBHO-
cenektuBHOro ummynurera II. Opnux, U.U. Meunukosa,
XpoOMOCOMHasi Teopus HacieacrBeHHocTH T. Moprana,
3aKkoH 3apojpiiieBoro cxoactBa K. bapa, sBomonuonHas
teopusa Y. /lapBuHa, CMHTETHYECKas TEOPHUSA SBOJIOLUH,
Teopus aHTponoreHe3a Y. Jlapsuna; Teopus 6uoreoreHos3a
B.H. CykaueBa; yuenuss H.W. BaBumoBa - o Ilentpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KYIbTYPHBIX PAacTEHUH,
A.H. CeseproBa - 0 myTsX ¥ HampaBJICHUSIX SBOJIIOLHUU,
B.U. Bepnajnckoro - o 6uocdepe;

3aKOHEI (ennHOOOpa3Ms IIOTOMKOB MEPBOIO
IIOKOJICHUS, PACILUEIUICHUS IPU3HAKOB, HE3aBUCHUMOTO
HaclieMoBaHusl Tpu3HakoB [. MeHzensd, CLIEemIeHHOTro
HACJICOBAaHUs NIPU3HAKOB U HAPYLIEHUs CLEIUICHUS T€HOB
T. Moprana; roMOJIOTHYECKUX PAIOB B HACIEICTBEHHOM
W3MEHYHNBOCTHU H.N. Basuiogna, T€HETUYECKOTO
paBHoBecus k. Xapau u B. BaiinGepra; 3apoasiieBoro
cxonctBa K. Bapa, 6uorenerndeckoro 3akona . ['exkens,
®. Mromnepa);

MMPUHIUIIBI (HI/ICTOTBI ramMcrT, I(OMHJ'ICMCHTapHOCTI/I);

npaBuna (Muaumyma lO. JIubuxa, 3KoOIOTrHYeCcKOM
MAPaMHUJIbI YHCENT, OMOMACCHI U DHEPTHH);

TUITOTE3bI (xoarepBaTHOM AN. OnapuHa,
nepsuuHoro Oynbona JDk. Xomneina, mukpocdep C.
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®okca, pudosuma T. Yek);

[IPy 3. BnageHue cuCTeMOW 3HaHUH 00 OCHOBHBIX
METOJaX  HAy4YHOTO  T[IO3HAHUS, UCIOJb3yeMbIX B
OMOJIOTMYECKUX MCCIEIOBAHUIX JKUBBIX OOBEKTOB U
SKOCHUCTEM (omucanme, U3MEpCHHE, MIPOBEIICHUE
HaONONIeHNH);  croco0aMy  BBISBICHUS W OLICGHKH
AHTPONIOTEHHBIX M3MEHEHUI B TIPUPO/IE;

[Py 4. ymeHue BbIACIATH CYIIECTBEHHBIE TPU3HAKHU:

CTPOCHHS BUPYCOB, KJIETOK NMPOKAPHOT U IYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OPraHW3MOB, BUJIOB,
OHMOTEO1IEHO30B, IKOCHCTEM U Orochepsl;

CTPOCHHUS OpPraHOB M CHCTEM OPraHOB PAaCTCHHI,
KMBOTHBIX, YEJIOBEKA; IPOIECCOB KU3HEACITEIHHOCTH,
IPOTCKAIONIMX B OPraHM3Max pPAaCcTCHHUM, »XHUBOTHBIX H
YEJI0BEKa,;

OMOJIOTUYECKHX  TPOLECCOB: OOMEHa  BEIIECTB
(mMeTabonusm), UHPOpPMAIIMM U TPEBPAIIECHUS SHEPTHH,
OpOXeHHUs, aBTOTPO(PHOTO M TIeTepoTPO(HOrO THUIIOB
nuTaHusi, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHesa, AMOpHOreHesa, MOCTIMOPHOHAIBHOTO
pa3BUTHS, Pa3MHOXEHUS, WHAWBUIYAILHOTO Pa3BUTHS
opraHuzMa  (OHTOreHe3a), B3aUMOJEUCTBHUS  TI'CHOB,
reTepo3unca; JIEUCTBUI HCKYCCTBEHHOTO otbopa,
CTaOMJIM3MPYIOIIETO, JABIJKYLIETO M pa3pbIBAIOIIETO
€CTECTBEHHOTO oToopa; QJJIONIATPUIECKOTO u
CHUMIIaTPUYECKOTO BUI000pa30BaHUs; BIUSAHUS ABHKYIIHX
CHIT IBOJTFOIAA Ha reHo(oH T TIOTTYJISIIINN;
MPUCIIOCOOJICHHOCTH OpPraHW3MOB K Cpele oOuTaHus,
YepeoBaHUsl HAINPABICHWHA JBOJIONWH; KPYroBOPOTa
BEIIIECTB U OTOKA SHEPTHH B YKOCUCTEMAX;

[IPy 5. ymeHme ycraHaBIMBaThb B3aMMOCBSI3H MEXIY
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CTpoeHUuEM U (YHKIMSIMH: OPTraHOWJOB, KIETOK pPa3HBIX
TKaHEW, OpraHaMu M CHUCTEMaMH OpPraHOB y pACTCHUH,
JKUBOTHBIX U YEJIOBEKAa; MKy dTanaMu oOMEHa BEIICCTB;
dTallaMu  KJIETOYHOTO [HKJIA ¥ JKU3HEHHBIX ITUKJIOB
OpPraHW3MOB;  dTalaMu  AMOPHOHAIBHOTO  PA3BUTHS;
reHoturioM © (eHotunoMm, Qerorurniom u (hakTopamu
cpenbl OOWTaHUS; MPOLECCAMU ABOJIOLNU; JTBUKYIIIMHU
CHJIAaMH  AHTPOIIOTE€HE3a; KOMIIOHCHTAaMH  Pa3JInYHBIX
9KOCHCTEM U MPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

[Py 6. yMeHHE BBISBIATh OTIMYMUTEIbHBIE MPU3HAKU
KUBBIX CHUCTEM, B TOM 4YHCIIe TpPUOOB, pPACTCHUH,
KUBOTHBIX M 4YEJIOBEKAa; MPUCIOCOOIIEHHOCTh BHJIOB K
cpene oOuTaHus, AOMOTHYECKHMX U OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aUMOCBSI3€H OpPraHU3MOB B
COO0IIIeCTBAX, aHTPOIIOTCHHBIX U3MEHEHHUI B SKOCHUCTEMAX
CBOEH MECTHOCTH;

[IPy 7. yMeHME HCHOOJIB30BaTh COOTBETCTBYIOIIUE
apryMeHTHI, OHOJIOTHUECKYIO TEPMHUHOJIOTHIO u
CUMBOJIMKY [UIsl JIOKa3aTeJIbCTBA pPOJCTBA OPraHU3MOB
pa3HbIX  CUCTEMaTMYeCKUX TPy, B3aUMOCBS3U
OpPTraHU3MOB M Cpellbl OOWTaHUS; €IMHCTBA YEJIOBEUECKUX
pac;  HEOoOXOAMMOCTH  3J0pOBOro  oOpasza  KHU3HH,
COXpaHEHUsI pa3HOOOpa3usi BHUJOB M OKOCHUCTEM, Kak
YCIJIOBHSI COCYIIECTBOBAaHHUS MPUPOJIbI U YEJIOBEUECTBA;

[IPy 8. ymeHue pewmarb IOHUCKOBbIE OHOJOTHYECKUE
3a/1a4y; BBIABIATH PUYMHHO-CIECICTBEHHBIE CBA3U MEXIY
HCCIIETyEMBIMU OMOJIOTUYECKUMU o0BbeKTaMH,
MIpoLIECCaMU U SIBJIEHUSIMM; JI€JaTh BBIBOJBI U IPOTHO3BI
Ha OCHOBAaHUU TOJYYEHHBIX Pe3yIbTaTOB;

[IPy 9. ymenue BbIOBUTATh TMIIOTE3bI, MPOBEPATh HX
9KCIEPUMEHTAJIbHBIMUA CpPEACTBAMHU, (QOPMYIHPYS LEJh
HCCIIEIOBAHMSI, aHAJIM3UPOBATh MOJTYYEHHbBIE PE3YJIBTAThl U
JIeJIaTh BBIBOJIBI;
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I1Py 10. IIPUHUMATh ydacTue B Hay4yHO-
UCCIIeIOBATENIbCKONH paboTe MO OHOJIOrHH, 3KOJIOTMHM U
MEIUIUHe, MPOBOAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX
ofmecTs ¥ NyOJIMYHO MPEACTaBIATh  IOITyYEHHbIE
pe3ynbTarhl Ha YYEHHYECKHX KOH(MEPEHIMSIX pPa3HOTO
YPOBHSI;

OK 02. Hcmomns3oBars
COBPEMEHHBIC CPEJICTBA

MOWCKa, aHaliu3a |
MHTEPIpETAINN
nHpopmauu u
MH(pOPMAIIMOHHBIC
TEXHOJIOTHH JUIst
BBITTOJTHEHHS 3ama4
npoeCCHOHAILHOM
JeSTeTbHOCTH,

JIngHOCTHEIE PE3YIbTAThl  AOJIKHBI
OCHHOCTHU HAYYHOI'O ITO3HAHMA:

OTpa)XaTb B YaCTH:

-cOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH M OOIIECTBEHHOM
MIPaKTUKH, OCHOBAHHOTO

Ha JHUaJiore KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeECTa B MOJHKYJIETYPHOM MHpE.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue yHUBEPCAIBbHBIMU Y4€OHBIMHU IO3HABATEIbHBIMU
JCACTBUSAMMU:

B) paboTa ¢ uHpopMaIuei:

- BIIAJIETh HaBbIKaMH HOJIy4EeHUS uHpOpMaLUN
U3  HUCTOYHMKOB  pPasHbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYILIECTBIIATH TIOUCK, aHAJIN3, CHCTEMATU3ALUIO

U UHTepOpeTanuio  HMHQOpPMALUM  PAa3IUYHBIX  BUJOB

1 (GopM Ipe/ICTaBICHNUS;

- co3JgaBaTh TEKCThl B Pa3IUYHBIX (opMaTax Cc y4eToM
Ha3zHA4YeHUs WH()OpPMAIMK W TEIEBOW ayTUTOPHH, BHIOUpas
ONTUMAJIbHYIO (POpMY IpECTaBICHUS

Y BU3yaIH3allNu;

- OLICHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb MH(POPMAIIUH, €€
COOTBETCTBHE ITPABOBBIM U MOPAIBHO-3TUIECKHM HOPMaM;

- HCTOJIB30BATh CPEACTBA MHPOPMALIMOHHBIX

M KOMMYHHKAIIMOHHBIX  TEXHOJIOTHH B  pPEUICHUU
KOTHUTHBHBIX, KOMMYHHKATHUBHBIX U OPTaHU3aIlIMOHHBIX 33]a4
C coOmojieHueM  TpeOOBaHUW  HSPrOHOMHUKH, TEXHUKHU
0€30IaCHOCTH, THTHEHBI, pecypcocOepexeHus, MPaBOBBIX MU
ATHYECKUX HOPM, HOPM HH(OpPMAIIMOHHON O€30MacHOCTH

I[IP6 1. CdopMupoOBaHHOCTh 3HAHUH O MECTE W POJHU
OuoI0rHH

B CHCTEME HAy4yHOro 3HaHUs; (QYHKIHMOHAIBHON
rPAMOTHOCTH  4Y€JIOBEKA JUJISi  PEIICHUS >KU3HEHHBIX
npo0Jem.

[MP6 7. CdopMUpOBaHHOCTh yMEHHUS  IPUMEHSTH
MOJlyYeHHbIE 3HAHUA JUIA OOBACHEHUS OMOIOrHMYECKUX
MPOLIECCOB u SIBJICHU,

JUISL TIPUHSTHS TPAKTUYECKUX PEHICHUH B MOBCEAHEBHON
KU3HU

C LeJblo obecreueHus: 0€30MacHOCTH CBOETO 370POBbS U
3/10pOBbsl OKPYXAIOIIMX JIOAEH, COOII0AEHHS 340POBOIO
o0pa3a JKU3HH, HOPM TPAMOTHOTO TIOBEIEHHUS B
OKpY>Karoleu MPUPOAHOMN cpene; MMOHUMAaHUE
HE00X0IMMOCTH UCIIOJIb30BaHUs JOCTUKEHUN
COBpPEMEHHOW  Ouwonmoruu ¥  OUOTEXHOJOTHUH ISt
paLMoOHAIbHOIO IPUPOIONIOIB30BAHUS.

MP6 10. CdopmMupoBaHHOCTH yMEHUH  CO37aBaTh
COOCTBEHHBIE IUCHbMEHHbIE M YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOrMYecKON HHPOpMAIMM W3 HECKOJIbKUX
VUCTOYHUKOB, TPAaMOTHO HCIOJB30BaTh IOHATUIHBIN
anmapaT OMOJIOTHH.

[Py 1. chopMupoBaHHOCTb 3HAHUH O MECTE€ U PpOJIU
Ouosoruu B CHCTEME  €CTECTBEHHBIX  HayK, B
(hopMHUPOBAaHMHM  COBPEMEHHON  €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, B IO3HAHUH 3aKOHOB IIPUPOBI U PELICHUN
YKU3HEHHO BAJKHBIX COITMAIBHO-ITUYECKHUX,
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HSKOHOMHYECKUX, IKOJIOTUUYECKUX MPOOJIEeM YellOBeYeCTBa,
a TaKKe B PEIIEHUH BOIPOCOB  PALMOHAIBHOTO
MPUPOJOIIONB30BaHNSA; B (HOPMUPOBAHMM IIEHHOCTHOTO
OTHOILLIEHMsI K IpPHUpOJE, OOLIECTBY, YEJIOBEKY; O BKJIaje
pPOCCHIICKMX M 3apyOeXHBIX YYEHBIX - OHOJOrOB B
pa3BUTHE OMOJIOTHUH;

[IPy 7. yMeHuHe HCIONB30BaTh COOTBETCTBYIOLIUE
apryMEHTHI, OMOJIOTUYECKYI0  TEPMHHOJIOTHIO u
CUMBOJIUKY Ul JIOKa3aTelbCTBAa POACTBA OPraHU3MOB
pasHbIX ~ CHCTEMAarM4ecKHX  IpyINI;  B3aMMOCBA3U
OpPTaHU3MOB M Cpellbl OOUTaHUs; €IMHCTBA YEOBEYECKIX
pac;  HEoOXOAMMOCTH  3J0pOBOro  oOpasza  KHU3HH,
COXpaHEHHUsl pa3HOOOpa3usi BUAOB M DSKOCHUCTEM, Kak
YCIIOBUS COCYILIECTBOBAHUS MPUPOJIBI U UEIOBEUECTBA;

[1Py 10. IIPUHHAMATh y4acTue B Hay4yHO-
UCCIIeIOBATEeNIbCKOW paboTe MO OHOJIOTHH, 3KOJIOTMH U
MEIUILIMHE, MPOBOAMMON Ha 0a3e IMIKOJbHBIX HAay4YHBIX
obmects ¥ NyOJIMYHO TPEACTaBIATh  IOTyYEHHbIE
pe3ynbTarhl Ha YYEHHYECKHX KOH(MEPEHIHMSIX pPa3HOTO
YPOBHS;

OK
OddexTrBHO
B3aUMOJCHCTBOBATh U
paboTarh B KOJIJICKTHUBE
U KOMaH]IE;

04.

JInuHOCTHBIE pe3yiibTaTbl OOJOKHBI OTpaXaTb B Ya4aCTH:
HEHHOCTHU HAYYHOT'O IMO3HAHHA: OCO3HAHUC HEHHOCTH HaquOI\/JI

JEATENIbHOCTH, TOTOBHOCTb OCYILECTBIATH IIPOEKTHYIHO U
HCCIIEIOBATEIIbCKYI)  JICSITEIbHOCTh HWHAMBUIYAIBHO W B
TpYIIIE.

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
Osnanenne YHUBEPCAIbHBIMU KOMMYHUKaTUBHBIMU
IeHCTBUSIMU

0) COBMECTHasl IeITeIIbHOCTb:
- TIOHMMAaTh W HCIIOJB30BaTh MPEUMYIINECTBA KOMaHIHOW W
WHIUBUAYAIBHON pabOTHI;

- MMpUHHUMATh neiu COBMECTHOU JCATCIIBHOCTH,
OpraHu30BbIBATH u KOOpPJAMHHUPOBATH JeHCTBUSA
M0 €€ JOCTIIKCHHIO. COCTaBIIATh INIAH  JACHCTBHH,

I[IP6 5. IlpuoGpereHue ombpITa MPUMEHEHUS OCHOBHBIX
METOJIOB  HAyYyHOTO  TIO3HAHWS, WCIOIB3YeMBIX B
OHMOJIOTHH: HAOTIOACHUS

YW ONHCAHWS >KUBBIX CHCTEM, IPOIECCOB U SIBIICHUM;
OpraHHu3aIu

U TPOBEACHHWS  OWOJOTHYECKOTO  IKCIICPHMCHTA,
BBIJIBIDKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
WCCIIeTyeMBIMU BEJIMYUHAMH, OOBSICHEHUS TOJy4EeHHBIX
pE3yNbTaToB

u  (GOPMYJIUPOBAHHUS  BBIBOJIOB C
HayYHBIX TIOHSATUN, TEOPHI U 3aKOHOB

HUCITIOJIB30BaAHNEM

[IPy 5. ymeHue ycTaHaBIUBaTb B3aUMOCBS3U MEXKIY
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pacmpeneniatb pojlidi ¢ Y4eTOM MHEHUU
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.
OBraneHne yHUBEPCATBHBIMU PETYISITHBHBIMU JCHCTBUSIMMU:
T') IPUHATHE ce0s U APYTUX JIIOJICH:

- TNpPUHAMATh MOTHBBI M apPTyMEHTHI
IIPH aHAJTU3E PE3YJIbTATOB JCATEIBHOCTH;

- MPU3HABAThH CBOEC MPABO U MPABO JPYTUX JIFOACH

Ha OIIHOKHU;

- pa3BHUBATh CIIOCOOHOCTH TTOHUMATh MU C TO3HIHH JPYTrOTO
YeJI0BeKa

YY4aCTHUKOB

JIpYyrux Jroaeu

CTpoeHUEM U (YHKIMSIMH: OPTaHOUJOB, KIETOK Pa3HBIX
TKaHEW, OpraHaMu M CHUCTEMaMH OpPraHOB y pACTCHUH,
JKUBOTHBIX U YEJIOBEKA; MEXIY dTarnamMu OOMEHa BEIIECTB;
dTallaMu  KJIETOYHOTO [HKJIA ¥ JKU3HEHHBIX ITUKJIOB
OpPraHW3MOB;  dTalaMu  AMOPHOHAIBHOTO  PA3BUTHS;
reHoturioM © (eHotunoMm, Qerorurniom u (hakTopamu
Cpensl OOWMTaHUS; MPOLECCAMU HBOIIOLUU; IBUKYIIHMH
CHJIAaMH  AHTPOIIOTE€HE3a; KOMIIOHCHTAaMH  Pa3JInYHBIX
9KOCHCTEM U MPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

OK
CopeiicTBOBaThL
COXpaHEHUIO
OKpYy)Karolei  cpesl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HaHUA 00
W3MEHEHUW  KIIUMATa,
TIPUHIIMITBI
OepeKIINBOTO
MIPOU3BOJCTBA,
3¢ deKTUBHO
JIECTBOBATh B
Ype3BbIYaiHbIX
CUTYAIHSIX;

07.

JInyHOCTHBIE pE3yJbTaThl JIOJDKHBI OTpa)xkaTh B YaCTH:
9KOJIOTHYECKOTO BOCITMTAHUS: - c(hOpMHUPOBAHHOCTH
9KOJIOTUYECKON KYJIBTYphI, IOHUMAHUE BIIUSHUS COIUATIBHO-
SKOHOMHYECKHX TMPOILECCOB Ha COCTOSIHUE TMPUPOJAHON U
COLIMAJILHOW Cpe/bl, OCO3HAHWE TJ00ATBHOIO XapakTepa
AKOJIOTHYECKHX MPOOJIeM;

- IUITAHUPOBAHHUE U OCYLIECTBIICHUE JEUCTBUI

B OKPY’KaIOIlIe cpe/ie Ha OCHOBE 3HaHUS LIeJIed yCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA;

- aKTHMBHOE HENpUSTUE
OKpY>Kalollen cpere;

- YMEHHUE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOIOTUYECKUE
MOCJIC/ICTBHS TIPEANPUHUMACMBIX JEHCTBUM, MPETOTBPAIIAThH
HX;

- pacumpeHue
HaIpaBJI€HHOCTH.
MerarnpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OsBnageHue YHUBEpCAIbHBIMHU KOMMYHUKATUBHBIMU
JICHCTBHUSMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- TIOHMMAaTh W HCIIOJH30BaTh MPEUMYIIECTBA KOMaHIHOW U
WHIUBUAYATbHON paOOTHI;

JEHCTBHUM, TPUHOCSIINX Bpe.

OIIbITa JACATCIIBHOCTH JKOJIOTHYECKOM

I[IP6 5. IlpmoOpereHue oOmbITa MPUMEHEHUS OCHOBHBIX
METOJIOB ~ HAYYHOTO  TIO3HAHUS, HCIOJb3yeMBIX B
OMOJIOTUH: HaOIIOCHUS
U OIUCAaHMUS JKUBBIX CHCTEM, IPOIECCOB U SBJICHUMN;
OpTraHU3aIuN

U TpPOBEACHUS  OHOJOTMYECKOTO  DKCIEPUMEHTA,
BBIJIBIDKCHUSI THIIOTE3, BBISIBICHHUS 3aBUCHUMOCTH MEXIY
UCCIICIYeMbIMH BEJIMYMHAMHU, OOBSICHEHHS IOJYyYCHHBIX
pe3yJIbTaTOB

U (opMynMpoBaHHS BBIBOJOB C  MCIOJb30BaHUEM
HAy4YHBIX IIOHATHI, TEOPUI U 3aKOHOB.
IMP6 6. CdopMHpOBaHHOCT,  YMEHMSI  BBIIEIATH

CYIIECTBEHHBIC ITPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U
JYKapHOT; OJHOKJIETOYHBIX

U MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOT€OIIEHO30B
U DKOCHUCTEM; OCOOEHHOCTH HPOLIECCOB OOMEHA BEILECTB

W TPEeBpallleHUss DHEPruu B KIETKe, (OTOCUHTE3a,
IJIACTHYECKOTO
U DHEPreTHYeCKOro oOMEeHa, XEMOCHHTEe3a, MHUTO03a,

Meiio3a, OIUIOIOTBOPEHUS, Pa3BUTHS U Pa3MHOKEHUS,
WHJIMBUIYAJIPHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3a),
O60pbOBl 32 CYIIECTBOBAaHHE, €CTECTBEHHOIO0 OTOOpa,

- MPUHUMATh neu COBMECTHOH NEeATEeTLHOCTH, | BUI000pa30BaHUsl, MPHUCTIOCOOJICHHOCTH OPTaHU3MOB K
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICVCTBHUS cpene OOWTaHUSA, BIMSHUS KOMIIOHEHTOB JKOCHUCTEM,
0 €€ JOCTHKEHUIO: COCTaBJIITh  IUJIaH  JCHCTBUH, | aHTPOMOT€HHBIX M3MEHEHHI B JKOCHUCTEMaX CBOEU
pacnpenenarb poad C  y4ETOM MHEHHW  YYaCTHHUKOB | MECTHOCTH,
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00CYyXKIaTh pe3ybTaThl COBMECTHOU pabOThI

KpPYroBOpOoTa BEIIECTB U MPEBpALEHUE DSHEPrUu B
ouocdepe.

[MP6 7. CdopMupoBaHHOCTh yMEHHUS HPUMEHSTH
MOJly4YeHHbIE 3HAHUA JUIA OOBACHEHUS OMOJIOrMYECKUX
MPOLIECCOB U SIBJIEHU,
JUISL TIPUHSATHS TPAKTUYECKUX PEHICHUH B MOBCEAHEBHON
KU3HU

C LeJblo obecrieyeHus: 0€30MacCHOCTH CBOETO 3710POBbS U
3II0POBbsSI OKPY)KAIOLIUX JIIOJICH, COOMIOAEHUS 310pOBOTO
o0pa3a JKU3HH, HOPM TPaMOTHOTO TIOBEJIEHUS B
OKpY’KaroIleu IIPUPOIHOMN cpene; IIOHUMaHue
HEOOXOIUMOCTH UCIIOJIB30BaHUS JOCTUKCHHH
COBPEMEHHOW  OWOJIOTUM W  OWMOTEXHOJOTHH ISt
palMOHATBHOTO MTPUPOIOTOIB30BAHUS

[IPy 5. ymeHue ycCTaHaBIMBaThb B3aUMOCBS3H MEXIY
CTPOCHHEM U (QYHKIUSIMH: OPraHOMJOB, KJIETOK DPa3HbIX
TKAaHEW, OpraHaMM M CHCTEMAMHM OPraHOB y DPAacTCHUH,
KUBOTHBIX U YEJIOBEKA; MEXJy 3TallaMi OOMeHa BEILeCTB;
JTanamMM KJIETOYHOTO ILMKJIAa M JKU3HEHHBIX LIHMKIJIOB
OpPraHu3MOB; JTalaMd  SMOPHOHAIBHOIO  PA3BUTHS;
TEHOTUNIOM U (EHOTUIIOM, (QEeHOTUIOM U (aKTopaMu
cpeabl OOMTaHUS; MPOLIECCaMH 3BOJIOLUH; JIBUKYIIUMHU
CHWJIaM{  aQHTPOINOTeHe3a; KOMIOHEHTaMU PAa3IMYHBIX
HKOCUCTEM U NMPHUCTIOCOOIEHUSIMHU K HUM OpPraHU3MOB;

[Py 6. ymMeHue BBISBISATH OTIMYUTENBHBIC TPH3HAKU
KUBBIX CHCTEM, B TOM 4YHCIe TpUOOB, pPACTECHHIA,
KUBOTHBIX M 4YEJIOBEKAa; MPHUCIIOCOOICHHOCTh BHJIOB K
cpene  obutaHus, aOMOTHYECKHMX M  OHOTUYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3CH OPraHu3MOB B
CO00IIIeCcTBaX, AHTPOTIOTCHHBIX U3MEHEHUN B SKOCHCTEMAaX
CBOEH MECTHOCTH;

[IPy 7. yMeHME HCHOJB30BaTh COOTBETCTBYIOIIUE
ApryMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO u
CHMBOJIUKY Ul JIOKAa3aTejabCTBa POJACTBA OPraHU3MOB
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Pa3HbIX CUCTEMATHYCCKUX TpyIiIL; B3aNMOCBA3U
OpPraHU3MOB M CPE/bl OOUTAHHS; €ANHCTBA YCIIOBEYCCKUX
pac; HeoOXOmUMOCTH  370pOBOrO  00pasza  JKU3HH,
COXpaHEHHs pPa3HOOOpa3us BHIOB M 3KOCHCTEM, Kak
YCJIOBHSI COCYIIECTBOBAHUS MPUPOJIbI U UEIIOBCUCCTRA,

I[IK 1.2. OGecneunBarh
0e30macHyo
OKPYKaIOIIYIO Cpeny.

JIM9HOCTHBIE PE3YJIBTATHI
TPYJIOBOT'O BOCITUTAHHMS:
- TOTOBHOCTb K TPYAY,
Tpynonooue;

- TOTOBHOCTh K aKTUBHOM JIEATEIBHOCTH TEXHOJOTHMYECKON U
COLIMATILHOW HANpPaBIIEHHOCTH, CIOCOOHOCTh HMHUIIMUPOBATH,
IUIAHUPOBATh

Y CAaMOCTOSITEITLHO BBITIOJIHATH TAKYIO IEATEIHHOCTS;

- HUHTEpeC K pasIudyHbeIM chepam  npodeccHOHATBHOR
JEATEIHbHOCTH.

MertamnpeaMeTHbIe Pe3ybTaThl JOJDKHBI OTPAKATh:
OByaseHne yYHUBEPCAIBHBIMU YYCOHBIMH ITO3HABATCIILHBIMU
EUCTBUSIMU:

a) 0a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSATENIILHO (OpPMYyJTUpOBaTh W  aKTYaJIM3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIINBATh CYIIIECTBEHHBIN MpHU3HAK
WIM  OCHOBaHUS  JUIsS  CpPaBHEHHWs,  KJIacCH(UKAIMH
H 00001IEeHNS;

- ONpeAeNATh LEIH ACSITeILHOCTH, 33/1aBaTh IMapaMeTphl U
KPUTEPUH UX TOCTHIKCHUS;

- BBUIBJIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMbIX SIBIICHHSIX;

- BHOCHUTb KOPPEKTHBHI B
COOTBETCTBUE  PE3YJIHTATOB
MOCJIEICTBUH JIeSTEIbHOCTH,

0) 6a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

AOJDKHBI OTpakaTb B  YaCTH:

OCO3HAaHUC ILICHHOCTU MAaCTCPCTBA,

MMPOTHUBOPECUMA B

JACATCIIBHOCTh, OICHHUBATH
OCIIAM, OLICHUBATb pUCKHU

- BJIQJICTh HaBBIKAMH y4eOHO-HCCIIeI0BATENbCKOM
U TPOEKTHOH JeATeNbHOCTH, HaBBIKAMH  pa3pelieHus
npo0em;

- BBISIBIISITh MPUYUHHO-CJIEICTBEHHBIE CBSI3U

I[IP6 1. CdopMupoBaHHOCTh 3HAHUH O MECTE W PO
OuoI0rHH

B CHUCTEME HAy4YHOTrO 3HaHWA; (PYHKIHOHAIBLHOU
TPAaMOTHOCTH  YEJIOBEKAa JUIi PEUICHUS  KU3HEHHBIX
npo0Jem.

MP6 2. CdopMHpOBaHHOCTP YMEHHUS  PAaCKpHIBAThH
coziepKaHue OCHOBOIIOJIATAIOIIUX OMONIOTHYECKUX
TEPMUHOB M TIOHATUH: XH3Hb, KJIETKA, TKaHb, OpraH,
OpPraHM3M, BHJ, IOMYJSAIHSA, 5SKOCHCTEMa, OHOICHO3,

ouocdepa; metadboau3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEPTUM), TOMEOoCTa3 (caMoperynsuus), OnocuHTe3 Oernka,
CTPYKTYpHAasi OpraHu3aIusl >KUBbIX CUCTEM, JUCKPETHOCTD,
CaMOpETryJISILMs, CaMOBOCIPOU3BEACHUE (PEHpOAYKLHs),
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, JHEPIrO3aBUCUMOCTD,
poct

Y pa3BUTHE, YPOBHEBAsI OpraHU3AIIHS.

I[MP6 3. CdopMUPOBAaHHOCTH YMEHHSI PACKPHIBATh
coJiepKaHue OCHOBOIOJIATAIOIIUX OMOJOTUYECKUX TEOPUI
U THUNOTE3: KIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOM,
9BOJIIOIIMOHHOM, MPOUCXOKICHUS KU3HHU U YEJIOBEKA.

IIP6 4. CdopMHpPOBaHHOCT, YMEHHUSI  pacKpbIBaTh
OCHOBOIIOJIATaloIue  OMOJIOTMYECKHE  3aKOHBl |
3aKOHOMEPHOCTH

(I'. Menpensa, T. Moprana, H.W1. BaBunosa, 3. I'ekkens,
®. Mrmnepa, K. bapa), rpanunsl ux mOpUMEHHUMOCTH K
KHUBBIM CHCTEMaM.

I[IP6 5. IlpmoOpereHue ompITa MPUMEHEHUS OCHOBHBIX
METOZIOB ~ HAYYHOTO  TIO3HAHUS, HCIOJIB3YEeMBIX B
ouosioruu: HaOI0IeHUS
W OIHCAaHWs JKUBBIX CHCTEM, TIPOIECCOB W SIBIICHHIA;
OpraHu3aIyu
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M aKTyaqu3upoBaTh  3alady, BBIIBUTaTh  THUIOTE3Y
€¢ peIICHHsI, HAXOIUTh apTYMEHTBI JUIS IOKA3aTeIbCTBA CBOUX
YTBEPXKICHUIA, 33]JaBaTh MAPAMETPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJC pEHICHUSA 3aJa4u
pe3yNbTaThl, KPUTHYECKH OIICHWBATh WX JOCTOBEPHOCTH,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSX;
pa3pabaTrhiBaTh IUTAH PEIICHHUS TPOOJIEMBI C YUYETOM aHAIU3a
HMMEIOIIUXCS MAaTEPUATBHBIX ¥ HEMAaTEPHAIBLHBIX PECYPCOB;

-- yMeTh TEpPEHOCHUTh 3HAHUS B  IO3HABATEIILHYIO
Y TIPAKTHYECKYIO 00JIaCTH KHU3HEACITCIbHOCTH;

- yYMETh HHTErPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIIBHIaTh HOBBIE HJIEH,
MOJIXOJIbI K PEIICHUS

npeajaratb  OpHUIruHAJIbHBIC

U TpoBeleHHA  OMOJOTHYECKOTO JKCIIEPUMEHTA,
BBIIBIDKCHUS THUIIOTE3, BBIABICHHS 3aBUCUMOCTH MEXIY
UCCIIEAyeMbIMH BEJIMUYMHAMH, OOBSICHEHHS MOJYYSHHBIX
pe3yabTaToB W (QOpPMYJIMpOBaHMS ~ BBIBOJAOB  C
HCIIOIb30BAaHUEM HAYYHBIX ITOHATUM, TECOPUI U 3aKOHOB.

[IP6 6. CdopmupoBaHHOCTP  yMEHHS  BBIJACIATH
CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

Y MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B
U 9KOCUCTEM; OCOOCHHOCTH IPOILECCOB OOMEHA BEIIECTB
U TpEeBpalIeHUS »dHEPruM B KIETKe, (OTOCHUHTE3A,
TUTACTHYECKOTO U DHEPTETUYECKOTr0 0OMEHa, XEMOCHHTE3a,
MUTO3a, MEHO03a, OIUIOJOTBOPCHUS, Pa3BUTUS U
Pa3MHOKEHUS, WHIWBHIYaJTbHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE32a), OOPHOBI 32 CYIIECTBOBAHUE, CCTECTBEHHOTO
otbopa, BHJ1000pa30BaHuUs, MIPUCTIOCOOICHHOCTH
OpPraHU3MOB K Cpelic OOWTAaHHsI, BIUSHUS KOMIIOHCHTOB
9KOCHCTEM, AHTPOIOTCHHBIX HM3MEHEHHH B JKOCHCTEMax
CBOCHM MECTHOCTH,

KpPYroBOpOTa BEUIECTB M TPEBpAILCHHE JHEPTUU B
o6uocdepe.

IMP6 7. CdopMUPOBAaHHOCTb yMEHHSI  MPUMEHATH
MOJTyYeHHbIE 3HAaHUS Ui OOBSICHEHUS OMOJOTHYECKUX
MIPOLIECCOB 51 SIBJICHUH,

JUTSL TIPUHATHS TPAKTUYECKUX PENICHUA B ITOBCEIHEBHOMN
JKU3HU

C IeNbI0 oOecrieueHusl 0€30MaCHOCTH CBOETO 370POBBS U
3JI0POBbS OKPYXAIOMIMX JIOACH, COOMI0ICHHs 3J0POBOTO
oOpa3a JKWU3HHM, HOPM TPAMOTHOTO TIOBEJICHUS B
OKpYyKarolen MPUPOIHOMN cpene; MMOHUMAaHUe
HEOOXOAUMOCTH HCITOJIB30BaHUS JIOCTHIKEHHI
COBpEMEHHOW  OuoNorMM W OWOTEXHONOTWH s
PaIMOHATILHOTO MTPUPOJIOTIOB30BaAHUS.

IMP6 8.  CdopMupOBaHHOCTH  yMEHHS  peularh
OMOJIOTMYECKHE 3a7auM, COCTABISATH TE€HOTHIIHYECKHE
CXEeMBI CKpPEUIMBAHUSl NJIS Pa3HBIX THUIOB HACJIEIOBAHHS
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MPU3HAKOB Y OPraHU3MOB, COCTABJISATH CXEMBI MEepeHOca
BELIECTB M DJHEPrUM B OHKOCHUCTeMax (Ienu MHUTaHusi,
MUILEBHIC CETH).

[MP6 9. CdopMupOBaHHOCTP YMEHUH KPUTHUYECKHU
OIICHUBAaTh HMH(OPMALHNIO OUOJIOTHYECKOTO COJEpKaHUs,
BKJIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS M3 PA3IUYHBIX
WCTOYHUKOB (CpeicTBa MaccoBOi WH(pOpMammu, HayIHO-
HOMYJISIPHBIE MaTepHalibl); UHTEPIPETUPOBATH ITUUYECKUE
ACTICKTBI COBPEMEHHBIX HCCIIeTIOBaHUI
B OWosIoruu, MeIuuuHe, OMOTEXHOIOTHH;, PacCMaTpPUBATh
TJI00ANTbHBIE AKOJIOTHYECKHUE TPOOJIEMBbI COBPEMEHHOCTH,
dhopmupoBaTh

10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUITHIO.

[MP6 10. CdopmupoBaHHOCTH YMEHHH  CO3/1aBaTh
COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE OHONOTHYecKON HHPOpPMAIMM U3 HECKOJIbKUX
UCTOYHUKOB, TPAaMOTHO HCIOJB30BaTh  IMOHSTUHHBIN
anmnapat OMOJIOTHH.

IIPy 1. cdopmupoBaHHOCTH 3HAHUH O MECTe U POJIU
OMOJOrMM B CHUCTEME  ECTECTBEHHBIX  HAyK, B
(OpMHUpPOBAaHUM  COBPEMEHHOM  €CTECTBEHHOHAYYHOMH
KapTUHBI MUpPa, B IO3HAHUU 3aKOHOB MPUPOJIbI U PELLICHUU
KU3HEHHO BaXKHBIX COLIMATIbHO-ITUYECKHUX,
9KOHOMHYECKUX, IKOJIOTUYECKUX MPOOJIEM UYEIIOBEUECTBA,
a TakkKe B PEIIEHUU BOIPOCOB  PalMOHAIBHOTO
MIPUPOAONOIB30BaHUsA; B (POPMUPOBAHUU LIEHHOCTHOI'O
OTHOILLIEHMSI K MpHUpOJE, OOIIECTBY, YEJIOBEKY; O BKJIaje
POCCHHCKMX M 3apyO€XHBIX YUY€HBIX - OHOJOrOB B
pa3BUTHE OMOJIOTUY;

[IPy 2. ymeHue BnaxeTh CUCTEMONH OHOJIOTHMUYECKHX
3HaHUH, KOTOpPast BKIIIOYAECT:

OCHOBOIIOJIATAIONINE OWOJOTHYECKUE TEPMUHBI U
MOHATHS (3KU3Hb, KJIETKA, TKaHb, OpPraH, OPraHu3M, BU,
TIOTTYJISITTHS, YKOCUCTEMA, OuoIIEeH03, ouocdepa;
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MeTabonm3M, TOMEOCTa3,  KJIETOYHBI  UMMYHHUTET,
OumocuHTe3  Oenmka,  OWONONMMMEpBI,  JUCKPETHOCTD,
caMOperyJsus, CaMOBOCIIPOU3BE/ICHUE,
HACJICICTBEHHOCTh, W3MEHYHMBOCTh, JHEPTr03aBHCUMOCTD,
pOCT U pa3BUTHE);

OuoNoruueckre Teopuu: KIeToyHas teopus 1.
[[IBanna, M. Illneiinena, P. BupxoBa; KIOHaIbHO-
cenektuBHOro ummynurera II. Opnux, U.U. Meunukosa,
XpOMOCOMHasi Teopus HacneacrBeHHocTd T. Moprana,
3aKkoH 3apojpiieBoro cxoactsa K. bapa, sBomonmonHas
teopuss Y. /lapBuHaA, CMHTETHYECKas TEOpPUsA SBOJIOLMU,
Teopus aHTponoreHe3a Y. Jlapsuna; Teopus 6uoreoreHos3a
B.H. CykaueBa; yuenuss H.W. BaBuioBa - o Ilentpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KYIBTYPHBIX PAacTEHUH,
A.H. CeseproBa - 0 myTsAX ¥ HaIpaBJICHUSX SBOJIIOLHUU,
B.W. Bepnajnckoro - o 6uocdepe;

3aKOHEI (ennHOOOpa3us IIOTOMKOB MEPBOTO
MOKOJICHUS, PpACIICIUICHUS] TMPU3HAKOB, HE3aBUCHUMOTO
HacleqoBaHus Tnpu3HakoB [. MeHzensa, CLEemIeHHOTo
HACJICOBAaHUs IIPU3HAKOB U HApYLIEHHUs CLETUIEHUS T€HOB
T. Moprana; roMOJIOTUYECKUX PAIOB B HACIEICTBEHHOM
U3MEHYHUBOCTHU H.N. Basunosa, T€HETUYECKOTO
paBHoBecust Jx. Xapau u B. BaiinGepra; 3apoasiieBoro
cxonctBa K. Bapa, 6uorenerndeckoro 3akona . ['exkens,
®. Mromepa);

MMPUHIUIIBI (‘{I/ICTOTI)I ramMcrT, I(OMHJ'ICMGHTapHOCTI/I);

npaBuna (Muaumyma FO. JIubuxa, 3KoIOTrHYeCcKOM
MUPaMHJIbI YUCEN, OMOMACCHl U DHEPTUH);

TUITOTE3bI (xoarepBaTHOM AN. OnapuHa,
nepBuuHoro Oynmbona Jk. Xomneina, mukpocdep C.
®doxkca, pudozuma T. Yek);
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I[Py 3. BnageHue cucTeMoil 3HaHWA 00 OCHOBHBIX
METO/aX  HAyyHOro  MO3HAHMS,  HCIOJb3YyEeMbIX B
OMOJIOTMYECKUX HCCICAOBAHUSX JKHUBBIX OOBEKTOB U
IKOCHCTEM (ommmcanwme, HU3MEpEHUE, MPOBEJICHUE
HaONIONICHUI); croco0aMM  BBISBICHHS W OIICHKHU
AHTPOIIOT€HHBIX U3MEHEHUH B PUPOJIE;

[1Py 4. ymeHue BBIIENSTH CYILIECTBEHHbIE IPU3HAKU:

CTPOCHHS BUPYCOB, KJICTOK MPOKAPHOT U IYKAPHOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB,
OMOTreoIIeHO30B, YKOCHCTEM U Onochepsl;

CTPOCHHA OPraHoB M CHUCTEM OpPraHoB paCTeHHfI,
JKUBOTHBIX, YCJIOBCKA, IIPOLCCCOB KHU3HCACATCIbHOCTH,
IMPOTCKAIOIIUX B OpraHu3Max paCTeHHﬁ, JKUBOTHBIX H
YCJIOBCKA,

OMOJIOTUYECKUX  TPOIECCOB: OOMEHa  BEIIECTB
(meTabonu3m), WHPOpPMAIMM M TIPEBpAIECHUS SHEPTIHUH,
Opo’keHusi, aBTOTPO(HOTO U TeTepOTPOPHOro THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
rameToreHesa, AMOpHOreHe3a,  MOCTAIMOPHOHAIBHOTO
pa3BUTHSA, PA3MHOXKEHUS, HWHIANBUAYAJIBHOTO pPa3BUTHUS
opranm3mMa  (OHTOTCHE3a), B3aUMOJCHCTBHS  TCHOB,
rerepo3uca;  JACWCTBUI  HMCKYCCTBEHHOro  0TOOpa,
CTaOMITM3HUPYIONIETO, JBWXKYIIETO ¥ Pa3phIBAIOIILCTO
€CTECTBEHHOTO otbopa; aJIOMaTPUYECKOTO u
CUMIATPUIECCKOTO BU000pa30BaHUS; BIHSHIS JIBIKYIIIAX
CUIT HBOJIOLIUU Ha reHo(oH T MOMYISIIUH;
MPUCIIOCOOJICHHOCTH OpPraHWU3MOB K cpejie OOWTaHWs,
YepeloBaHUs HAMNpPaBICHU 9SBONIOIMH, KPyroBOpOTa
BEIIECTB ¥ IIOTOKA YHEPTUHU B IKOCUCTEMAX

[IPy 5. yMeHuWe yCTaHaBIMBaTb B3aWMOCBS3U MEXKIY
CTPOCHHEM M (DYHKIMSIMH: OPraHOMJIOB, KJIETOK Pa3HBIX
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TKAHEW, OpraHaMM U CHCTEMAMHM OPraHOB y DPacTCHUH,
KHUBOTHBIX U YEJIOBEKA; MEXy 3TallaMi OOMEHa BEILECTB;
JTanaMy  KJIETOYHOTO LHKJIA M JKU3HEHHBIX ITUKJIOB
OpPraHu3MOB;  JTalaMd  SMOPHOHAJIBHOIO  Pa3BUTUS;
reHOTUNIOM U (peHotumnoMm, (EHOTHUNOM U (aKTopamu
cpeabl OOMTaHUs; MPOLECCAaMH 3BOJIOLUH; JIBIKYIIUMHU
CHJIAaMH  QHTPOIIOTEHE3a; KOMIIOHEHTAMH  Pa3JIMYHbIX
9KOCUCTEM U NMPUCIOCOOIECHUSIMHU K HUM OpPraHU3MOB;

[Py 6. ymMeHue BBISBIATH OTIMYUTENBHBIC MPHU3HAKU
JKUBBIX CHCTEM, B TOM 4YHCIIe TpPUOOB, paCTCHHUH,
KUBOTHBIX M 4YEJIOBEKAa; MPUCIIOCOOICHHOCTh BHJIOB K
cpene  oOWTaHUsA, AOMOTHYECKMX H  OHOTHYECKUX
KOMITOHCHTOB JKOCHCTEM, B3aWMOCBSI3CH OpPraHU3MOB B
CO00IIIeCTBaX, AHTPOIOTCHHBIX U3MEHEHUI B SKOCHCTEMaX
CBOCH MECTHOCTH,

[IPy 7. yMeHue HCHOJIB30BaTh COOTBETCTBYIOIIUE
apryMeHTHlI, OMOJIOrMUECKYIO TEPMHUHOJIOTHIO u
CUMBOJIMKY [UIsl JOKa3aTelbCTBa POACTBA OpPraHU3MOB
pa3HbIX  CUCTEMATHYECKUX  [PYIIII; B3aMMOCBS3U
OpPraHU3MOB M CpeJlbl OOUTaHUs; €IMHCTBA YEeIOBEYECKHX
pac; HeoOXOmMMOCTH  3I0pOBOTO  oOpa3za  KHU3HH,
COXpaHEeHHs pPa3HOOOpa3Husi BHUJOB M HKOCUCTEM, Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IbI U UETIOBEUECTBA;

I[Py 8. ymeHue pemarb TIOHCKOBbIE OMOJIOTHYECKHE
3a/1auy; BBISBIATH NPUYMHHO-CIIECTBEHHbBIE CBA3U MEXIY
UCCIIEAYEMBIMH OMOJIOTUYECKUMU o0beKTamu,
MpoleccaMy U SIBJICHUSIMH; JI€JaTh BBIBOJBI U MPOTHO3BI
Ha OCHOBaHUU IOJIYYEHHBIX PE3y/IbTaTOB;

[IPy 9. ymeHue BBIOBHraTh THIIOTE3BI, IPOBEPATH HX
HKCIIEPUMEHTATIBHBIMU CpEJICTBAMHU, (HOopMynupys Uelb
WCCIIE0BAHNS, aHAIIM3UPOBATh MTOJTYYEHHBIE PE3YIbTATHl U
JIeJ1aTh BBIBOJIBL;
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I1Py 10. IIPUHUMATh ydacTue B Hay4yHO-
UCCIIeIOBATENIbCKONH paboTe MO OHOJIOrHH, 3KOJIOTMHM U
MEIUIUHe, MPOBOAUMON Ha 0a3e IIKOJIbHBIX HAay4HBIX
ofmecTs ¥ NyOJIMYHO MPEACTaBIATh  IOITyYEHHbIE
pe3ylbTarhl Ha YYEHHYECKHMX KOH(MEPEHIHMSIX pPa3HOTO
YPOBHSI;

IIK 3.1.
KoncynsTupoBarh
HACEJICHHE 10 BOIPOcam
npoUIAKTUKI
3a00JIEBaHU.

JInyHOCTHBIE PE3YyJbTATHI
TPYIOBOTO BOCITUTAHUS:
- TOTOBHOCTh K TpyHYy,
TPYAOIO0HE;

- TOTOBHOCTb K AKTUBHOH AEATEILHOCTH TEXHOJOTHYECKOH U
COIIMAIbHOW HAIPaBIEHHOCTH, CIOCOOHOCTh MHHMIIMHUPOBATH,
IJIAHUPOBATh

Y CaMOCTOSITEIIBHO BBITIOJIHSITH TAKYIO JCSITEIBHOCTD;

- HMHTEpeC K pas3auydabiM chepam mpodeccCHoHATBHON
JICITSILHOCTH.

MeTtanpeameTHble pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnazieHue YHHUBEPCAIBHBIMU Y4YE€OHBIMU TO3HABATEIHLHBIMU
EUCTBUSIMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSTENbHO (HOPMYNIHUPOBATh U aKTYaIU3UPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK
WIM  OCHOBaHMS  JUIsl  CpPaBHEHHS,  KiIacCH(pUKAIIN
H 00001IEeHNS;

- ONpeNeNsiTh e ACSITEIBHOCTU, 3a7aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKEHHUS;

AOJDKHBI OTpakaTb B  YaCTH!

OCO3HAaHHUE LIEHHOCTH MacCTEpCTBa,

- BBIABJIATH 3aKOHOMECPHOCTHU u MMPOTHUBOPCUMA B
paccMaTpruBACMBIX SABJICHUMAX,

- BHOCHUTBb KOPPCKTUBBI B JACATCIBHOCTD, OLICHUBATh
COOTBCTCTBHUC PE3YJIbTATOB OCIIAM, OLICHUBATH pUcCKu

MOCJIEICTBUH JIeSTEIbHOCTH,
0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:
- BJIAJICTh HAaBBbIKAMU y4eOHO-UCCIIeIOBATEIbCKON

I[IP6 1. CdopMupoOBaHHOCTh 3HAHUH O MECTE W POJHU
OuoI0rHH

B CHCTEME HAy4YHOTO 3HaHMSA;, (YHKIUOHAIHHOM
TPaMOTHOCTH  4YeJIOBEKAa ISl PEUICHHUS JKU3HEHHBIX
npo0Jem.

I[MP6 2. CdopMHpOBaHHOCT, YMEHHS  PaCKpbIBATh
coziepKaHue OCHOBOIIOJIATAIOIIUX OMONIOTHYECKUX
TEPMUHOB M TIOHATUH: XH3Hb, KJETKA, TKaHb, OpraH,
OpPraHM3M, BHJ, IOMYJSAIHSA, 5SKOCHCTEMa, OHOICHO3,

ouocdepa; metadboau3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEPTUM), TOMEOoCTa3 (caMoperynsuus), OnocuHTe3 Oenka,
CTPYKTypHasi OpTaHU3aIUsl KUBBIX CUCTEM, TUCKPETHOCTD,
CaMOpETyYJISIIIUs, CaMOBOCIPOHM3BEICHUE (PEIPOIYKIIHS),
HACJIEJICTBEHHOCTh, HW3MEHYHUBOCTh, JHEPro3aBUCUMOCTb,

poct
U pa3BUTHE, YpOBHEBAsI OpraHU3aLMsl.
IIP6 3. CdopMHpPOBaHHOCTE YMEHHUS  pacKpbIBaTh

coJiepKaHuEe OCHOBOIOJIATAIONIUX OMOJOTUYECKUX TEOPUI
U THUINOTE3: KIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOM,
3BOJIIOLIMOHHOM, TPOUCXOKICHUS KU3HU U YEJTOBEKA.

IIP6 4. CdopMHpPOBaHHOCTP YMEHHUSI  pacKpbIBaTh
OCHOBOIIOJIATaloIue  OHOJIOTMYECKHE  3aKOHBI |
3aKOHOMEPHOCTH

(I'. Mengens, T. Moprana, H.W. BaBunosa, 3. I'ekkens,
®. Mromepa, K. bapa), rpanuubl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM.

I[IP6 5. IlpuoOpereHue ompITa MPUMEHEHUS OCHOBHBIX
METOJIOB HAy4yHOro TMO3HAHMUS, MCHOJb3YEMbIX B
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U TPOCKTHOM  JEATEIbHOCTH, HAaBBIKAMHU  Ppa3peILUCHUs
npo0em;

- BBIABJIISITH MMPUYIUHHO-CJIICACTBCHHBIC CBA3U
W aKTyaJlu3upoBaTh  3ajady,  BBIABUTaTb  THIIOTE3Y

cec peH_IeHI/ISI, HaXOIUTh apFYMeHTBI IJIA 10KA3aTCJIbCTBA CBOUX
YTBEP:KICHHI, 3aaBaTh apaMeTPhl U KPUTCPUHU PEIICHUS;

- aHaJII/I3I/IpOBaTB HOJIyT-ICHHBIC B XOJI¢€ peIHCHI/ISI 3a1a4u
pe3yabTaThl, KPUTHYECKH OICHHBATH HMX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;
paspabarbIBaTh IUIAH PEHICHUS MPOOJEMBI C YUYETOM aHaIn3a
HMMEIOLIUXCS MaTEPUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

-~ yMeTb MEPEHOCHTh 3HAHWSA B  I[O3HABATEILHYIO
U TIPAKTHYECKYIO 00JIaCTH KU3HE IS TCIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obJacrei;

- BBIIABUIAaTh HOBBIE HJIEU,
MOAXOJIBI U PEUICHUS

npeajiaraTb OpPUTIMHAJIBHBIC

OMOJIOTHU: HAOJIIOIeHUA
YW ONHUCAHMS >KHBBIX CHCTEM, IPOIIECCOB W SIBJICHUH;
OpTraHU3aIN

u MIPOBEICHUS OHOJIOrHYECKOTO IKCIIEPUMEHTA,

BBIJIBIKECHUS TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXKIY
UCCIIElyeMbIMH BEIMYUHAMHU, OOBACHEHMS IOJYYEHHBIX
pe3yabTaToB W (QOpPMYJIMpPOBAaHHS  BBIBOJAOB  C
UCIIOJIb30BaHUEM HAYYHBIX IIOHATHI, TEOPUN U 3aKOHOB.

[MP6 6. CdopMUPOBAHHOCTH  yMEHHUS  BBIACIATH
CYIIECTBEHHBIC MPHU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

¥ MHOTOKJICTOYHBIX OPraHM3MOB, BUJIOB, OHOTEOIICHO30B
U DKOCHCTEM; OCOOCHHOCTH TPOIIECCOB OOMEHA BEIICCTB
W TpPEBpAlliCHUs OJHEPrUM B KIETKe, (OTOCHHTE3a,
TUTACTUYIECKOTO M SHEPTeTUIECKOr0 0OMEHA, XeMOCHHTE3a,
MHTO3a, MeHo03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3sMHOXCHHSI, WHIUBUIYaIbHOIO Pa3BUTHS OpraHu3Ma
(oHTOTEHe3a), OOpHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
otOopa, BU1000pa30BaHuUs, MIPUCIIOCOOICHHOCTH
OpPraHu3MOB K cpelie OOMTaHUs, BIUSHHS KOMIIOHCHTOB
9KOCUCTEM, aHTPOIOTCHHBIX W3MEHECHUH B JKOCHUCTEMAax
CBOEM MECTHOCTH,

KpyroBOpoTa BELIECTB U IPEBpAIlCHUE DHHEPruu B

6uocdepe.

[MP6 7. CdopMuUpOBAaHHOCTE YMEHHUSI TIPUMEHSTH
MOJTydYeHHBbIE 3HAHUA JUIA OOBSCHEHUS OMOIOTHMYECKUX
MPOLIECCOB 31 SIBJICHU,

JUIS. TIPUHATHS TIPAKTHYECKUX PEIICHUH B TOBCEIHEBHOM
KU3HU

C 1eTbI0 oOecrieueHHs OE30MaCHOCTH CBOETO 37I0POBBSI U
3JI0POBBSI OKPYKAIOIIUX JIFOJICH, COOIOICHUST 37I0POBOTO

oOpa3a JKU3HH, HOPM TPAMOTHOTO TIOBEIEHUS B
OKpYy>Karoleu MPUPOAHOMN cpene; MMOHUMAaHUE
HE00X0AMMOCTH HCIIOJIb30BaHUS JOCTHXKEHUI
COBpPEMEHHOW  Owonmornu ©  OWOTEXHOJOTHH ISt

PAallMOHAJIBHOI'O TPHUPOAOIIOJIb30BAHU.
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mP6 8.  CdopMupoBaHHOCTH  yMEHHS  pellarh
Ononoruyeckue 3afadyd, COCTABIATh TECHOTHIINYECKHUE
CXEMBl CKPEUIMBAHUS JJISl Pa3HbIX THIIOB HACIEIOBAHUS
IPU3HAKOB Yy OPraHW3MOB, COCTaBIISATH CXEMBI INEpEeHOCa
BEIIECTB M DHEPIUM B DHKOCHUCTEMax (LEMU TMHTaHUS,
MUIIEBBIC CETH).

IMP6 9. CdopMHPOBAaHHOCT, YMEHHA KPUTHYECKU
OLICHMBATh HMH(OPMAIMIO OHOJIOTHYECKOTO COJEpKaHUs,
BKJIIOYAOIYIO TICEBJOHAYYHBIE 3HAHUS W3 PA3IUYHBIX
MICTOYHHUKOB (CpeAcTBa MaccoBOM MH(pOPMAINH, HAyIHO-
MOTYJISIPHBIE MaTepUalibl); UHTEPIPETHPOBATH ITUYECKHE
aCIICKTHI COBPEMEHHBIX MCCIIeIOBaHUM
B OMOJIOTHH, MEIHUIIMHE, OMOTEXHOJIOTHH; PACCMAaTPUBATh
r700abHBIE HKOJIOTUYECKUE NPOOJIEMBI COBPEMEHHOCTH,
(dbopmupoBaTth

10 OTHOIICHHIO K HUM COOCTBEHHYIO TO3UIIHIO.

MP6 10. CdopmMupoBaHHOCTb yMEHHH  CO37aBaTh
COOCTBCHHBIC NHCBMEHHBIE W YCTHBIE COOOLICHUS Ha
OCHOBE OWONOTHYecKOH HH(OpPMAMK U3 HECKOIBKHX
VCTOYHHKOB, TPAaMOTHO HCIOJIB30BaTh  IOHSATUHHBIHN
anmnapar OMOJIOTHH.

[IPy 1. chopMupoBaHHOCTb 3HAHHUH O MECTE€ U pOJIU
Ouosoruu B CHCTEME  €CTECTBEHHBIX  HayK, B
(hopMHUPOBAaHHHM  COBPEMEHHON  €CTECTBEHHOHAYYHOM
KApTUHBI MUPA, B TIO3HAHUU 3aKOHOB IIPUPOABI U PELLICHUU
KU3HEHHO BAYKHBIX COLIMAIBHO-ITUYECKHUX,
SKOHOMHYECKUX, IKOJIOTHYECKUX MPOOIeM YellOBeueCTBa,
a TakkKe B pEUNICHWHM BOIPOCOB  PALMOHAIBHOTO
OpUPOAONOIb30BaHUSA; B (OPMHUPOBAHUU ILIEHHOCTHOTO
OTHONICHUS K TNPUPOAE, OOIIECTBY, YENOBEKY; O BKJIaJe
pOCCHICKMX M 3apyOeXHBIX YYEHBIX - OHOJOrOB B
pazBuTHE OMOJIOTUH;

I[Py 2. ymeHue BiageThb CUCTEMOH OHOIOIMYECKHX
3HaHUH, KOTOpast BKIIOYAET:
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OCHOBOITOJIATAIONINE OHOJIOTMYCCKUE TEPMUHBI H
NOHATHS (3KU3HB, KJIETKA, TKaHb, OpraH, OPraHW3M, BUJ,
TIOMYJISIINS, 9KOCHCTEMA, OHOLIEHO3, onocdepa;
MeTa0oIM3M,  TOMEOCTa3,  KJICTOYHBIH  WUMMYHHTET,
OouocuHTe3  Oenka,  OMONMONMMEPHI,  JUCKPETHOCTH,
caMOperyIsIus, CaMOBOCIIPOU3BEICHHE,
HACJIC/ICTBEHHOCTh, M3MCHUYMBOCTh, DHEPrO3aBUCHUMOCTbD,
POCT W pa3BUTHE);

OMONOTHYeCKHEe TEOpUU: KIeTOYHass Tteopus 1.
[[IBanna, M. Illneiinena, P. BupxoBa; KiIOHaIBHO-
cenexktuBHoro ummynutera [1. Dpmux, U.U. Meunukona,
XpOMOCOMHasi Teopusi HaciencrBeHHoctu T. Moprana,
3aKk0oH 3apojpimeBoro cxoiacrtsa K. bapa, sBomonnonHas
teopusa Y. /lapBuHa, CMHTETHYECKas TEOPHUS SBOJIOIUH,
Teopus aHTponoreHesa Y. Jlapsuna; Teopus 6uoreoreHosa
B.H. CyxaueBa; yuyenus H.W. BaBunoBa - o IlenTpax
MHOTO000pa3usi U MPOUCXOKIACHUS KYIBTYPHBIX PacTCHHH,
A.H. CeBeproBa - 0 myTsX U HaIpaBJICHUSIX SBOJIIOLUU,
B.U. Bepnajckoro - o 6uocdepe;

3aKOHbl  (€AMHOOOpa3usi  IOTOMKOB  IEPBOTO
IIOKOJICHUS, pACUICIUICHUs] IPU3HAKOB, HE3aBUCHUMOIO
HacJIeZIOBaHNs TNpu3HakoB [. MeHzaens, CLEIIEHHOTOo
HaCJIEJOBaHMsI IPU3HAKOB U HApyIIEHUS CLEIJIEHUs TE€HOB
T. Moprana; roMoJOru4ecKux psI0B B HacCJIE€ACTBEHHON
M3MEHUYMBOCTH H.N. Baswuiona, T'€HETHUYECKOTO
paBHoBecus J[x. Xapau u B. BaiinGepra; 3apozpliieBoro
cxoncta K. Bapa, 6uorenerndeckoro 3akona . ['exkens,
®. Mronepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuHumyma lO. JluOuxa, sKonoruyeckoit
MUpaMHJIbl Yuces, 6OMacchl U SHEPTUHN);

25




TUIIOTE3BI (xoariepBaTHOM AN. OmnapuHa,
nepBuyHoro OynmboHa Jk. Xompeina, mmkpochep C.
®oxkca, pudozuma T. Yek);

[IPy 3. BnageHue cuCTeMOW 3HaHUH 00 OCHOBHBIX
METOJaX HAy4YHOTO T[IO3HAHHUSA, HCIOJb3yeMbIX B
OMOJIOTHYECKUX MCCIEJOBAHUAX JKUBBIX OOBEKTOB U
9KOCHUCTEM (omucanme, U3MEpCHHE, MIPOBEIICHUE
HaONONIeHNH);  croco0aMy  BBISBICHUS W OLICGHKH
AHTPONIOTECHHBIX M3MEHEHUI B IPUPO/IE;

HPy 4, YMCHHUC BbIACIATH CYIICCTBCHHBIC ITPU3HAKU:

CTPOEHUS BUPYCOB, KJIETOK IPOKApUOT U JIYKApHOT;
OZIHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OPraHHW3MOB, BUJIOB,
OHMOTEO1IEHO30B, YKOCHCTEM U Orochepsl;

CTPOCHHUS OpPraHOB M CHCTEM OPraHOB PAaCTCHHI,
KMBOTHBIX, YEJIOBEKA; IPOIECCOB YKU3HEACITEIHHOCTH,
IPOTCKAIONIMX B OPraHM3Max pPaCcTCHHUM, »XHUBOTHBIX H
YEJI0OBEKa;

OMOJIOTUYECKUX  TpOLecCoB: OOMEHa  BEIIECTB
(mMeTabonusm), UHPOpPMAIMM W TIPEBPAIECHUS DHEPTHUH,
OpOXeHHUs, aBTOTPO(PHOTO M TIeTepoTPO(HOrO THUIIOB
NuTaHusi, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHS, pPa3MHOXKEHUS, WHIWBUAYAJIBHOTO Pa3BUTHS
opraHuzMa  (OHTOreHe3a), B3aUMOACWUCTBUS  TI'€HOB,
rereposuca;  JAEWCTBUM  MCKYCCTBEHHOro  0TOOpa,
CTaOMJIM3HUPYIOIIETO, JABIJKYLIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO oToopa; QJJIONIATPUIECKOTO u
CHUMIIaTPUYECKOTO BUI000pa30BaHUs; BIUSAHUS ABHKYIIHX
CHII IBOJTFOIHA Ha reHo(oH T TIOTTYJISIIINAN;
MPUCIIOCOOJICHHOCTH OpPraHM3MOB K Cpele oOuTaHus,
YepeloOBaHNsl  HAINPABICHWH DBOJIONWH; KPYroBOPOTa
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BCIICCTB U IOTOKA SHCPIUH B SKOCUCTCMAX

[Py 5. yMeHWe ycCTaHaBJIMBaTh B3aUMOCBSA3U MEXKIY
CTpoeHUEM U (YHKIMSIMH: OPTaHOUJOB, KIETOK Pa3HBIX
TKaHel, opraHaMH W CHCTEMaMH OpPraHOB y pPacTEHUH,
JKUBOTHBIX M YEJIOBEKAa; MKy dTanaMu oOMeHa BEIICCTB;
JTanmamM KJIETOYHOTO IHMKJIa M JKU3HEHHBIX IIHKJIOB
OpPraHW3MOB;  dTalaMud  AMOPHOHAIBHOTO  PA3BUTHS;
reHoturnioM © (eHoturnoMm, QeHorurnom u (hakTopamu
Cpenbsl OOWTaHUS; MPOLECCAMU ABOIIOLUU; IBUKYIIHMH
CHWJIaMHd  aHTPOIOreHe3a; KOMIIOHEHTaMH  Pa3IMYHbIX
9KOCHCTEM U MPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

[IPy 6. yMmeHue BBISBISATH OTIMYUTENbHBIE MPHU3IHAKU
JKUBBIX CHUCTEM, B TOM 4YHCIe TpuOOB, paCTEHUH,
JKUBOTHBIX M 4YEJIOBEKAa; IPUCIOCOOICHHOCTh BHUIOB K
cpene  obuTaHus, AOMOTHYECKHMX U OHMOTHYECKUX
KOMITOHCHTOB JKOCHUCTEM, B3aUMOCBS3EH OpraHW3MOB B
COO0IIIeCTBAX, aHTPOIIOTCHHBIX U3MEHEHHUI B SKOCHUCTEMAX
CBOEH MECTHOCTH;

[Py 7. yMeHME HCNOJIB30BaTh COOTBETCTBYIOIINE
apryMEHTHI, OHOJIOTHUECKYIO TEPMUHOJIOTHIO u
CUMBOJIMKY JUIsl JIOKa3aTeIbCTBa POJACTBA OpPTraHU3MOB
pa3HbIX  CUCTEMAarMyeCcKuX  TpYII; B3aMOCBSI3U
OpPTraHU3MOB M Cpellbl OOMTaHUS; €IUHCTBA YEJIOBEUCCKUX
pac;  HEoOXOAMMOCTH  3J0pOBOro  oOpasza  KHU3HH,
COXpaHEHUs1 pa3HOOOpa3usi BHUJOB M OKOCHUCTEM, Kak
YCIJIOBHSI COCYIIECTBOBAHUS MPUPOJIbI U YEIOBEUECTRA;

[IPy 8. ymeHue pemarb IOHUCKOBbIE OHOJOTHYECKUE
3a/1a4i; BBIABIISATH PUYMHHO-CIICICTBEHHBIE CBA3H MEXIY
HCCIIETyEMBIMU OMOIOrMYECKUMHA 00BEKTaMH,
MIpoLIECCaMU U SIBJIEHUSIMM; JI€JaTh BBIBOJBI U IPOTHO3BI
Ha OCHOBAHUU IOJIyYCHHBIX PE3YyIIbTaTOB;

[IPy 9. ymeHue BbIIBHUTaTh TMIIOTE3bI, MPOBEPATh MX
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SKCIIEPUMEHTAIBHBIMA CpPEICTBAMHU, (HOpMYyIHpYs LElb
HCCIIE0BaHNS, AHAIIM3UPOBATH IOTYYEHHBIE PE3YIBTATHI U
JIeNaTh BBIBOIBL;

[Py 10. MPUHUMATh y4acTue B Hay4HO-
HCCIIEIOBATENIbCKOW paboTe 1O OHONOTHH, 3KOJOTHH U
MEIUIIMHE, MPOBOAMMON Ha 0a3e IMIKOJBHBIX HAayYHBIX
o0meCTB W MYONUYHO TPEJACTABISATH  IOJYYCHHBIC
pe3yabTaTthl Ha YYEHUYECKUX KOH(MEpEeHLHSIX pPa3HOro
YPOBHS;

[IK
[TponarananpoBarhb
3JI0POBBII 00pa3 KU3HU.

3.2.

JInyHOCTHBIE PE3yJbTAThl  JIOJDKHBI
TPYJIOBOT'O BOCITUTAHMUS:
- TOTOBHOCTH K TpYAHY,
TPYIOIIO0HE;

- TOTOBHOCTHb K AKTHBHOM JEATCILHOCTH TCXHOJIOTHYCCKON M
COIIMAIPHOW HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHMIIMHUPOBATH,
TJIAHUPOBATh

Y CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTS;

- HHTEepeCc K pas3nuydbiM cdepam mpodeccHoHATbHON
JEeITEILHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIBLHBIMU Y4€OHBIMH TO3HABATEILHBIMU
JICHCTBHUSMMU:

a) 6a30BBIC JJIOTUYECKHUE ICHCTBUS:

- CaMOCTOSATENHHO (OPMYITUPOBATHh U  aAKTYaJIU3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATh CYIIIECTBEHHBIN MIPU3HAK
WIM  OCHOBaHUS Ui  CpaBHEHHUsA,  KJIacCU(UKAIIH
H1 0000IIEHHUS;

- ONpeleNsATh LeNHU ACSITeNbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPUHU UX TOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

-  BHOCUTb KOPpPEKTHUBBI B
COOTBETCTBHE  PE3yJbTATOB

OTpa)xaTb B YaCTH:

OCO3HAaHUEC LCHHOCTU MaCTCpPCTBaA,

MMPOTHUBOPCUMNA B

ACATCIIBHOCTh, OICHHBATH
OCIIAM, OLICHUBATh PUCKHU

I[IP6 1. CdopMupOBaHHOCTh 3HAHUH O MECTE W POJHU
OuoI0ruu

B CHCTEME HAy4YHOrO 3HaHUA;, (QYHKIHOHAIBHON
IPAaMOTHOCTH  4YEJIOBEKAa JIISl PEUICHHUS  KU3HEHHBIX
npoOJem.

[MP6 2. CdopMUPOBAHHOCTH YMEHHSI PACKPHIBATh
coJiepKaHue OCHOBOITOJIATAIOIITHX OMOJIOTUYECKIX
TEPMUHOB M TIOHATUH: XH3Hb, KJICTKA, TKaHb, OpraH,
OpraHW3M, BHUJ, TMONYJSAIUSA, DKOCHCTEMa, OWOIICHO3,

ouocdepa; MeTaboau3M (0OMEH BEIIECTB U MPEBPAICHUE
SHEPTHH ), TOMEOCTa3 (camoperyJssiius), OnocunTe3 0enka,
CTPYKTYpHasi OpraHu3alus )KUBbIX CUCTEM, JUCKPETHOCTb,
CaMOpEeTyJISILMs, CaMOBOCIPOU3BEAEHNE (PenpoayKLHs),
HACJIe/ICTBEHHOCTb, M3MEHYMBOCTb, HHEPrO3aBUCHUMOCTb,
poct

Y pa3BUTHE, YPOBHEBAsI OPraHU3aLMs.

[IP6 3. CdopMUPOBAaHHOCTb YMEHMSI PacKpbIBaTh
coJiepKaHHe OCHOBOIIOJIArAlOIINX OMOJIOTHUECKUX TeOpUi
W THUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
HBOJIIOIUOHHOMN, POUCXOXKICHHS dKU3HU U YETIOBEKA.

[IP6 4. CdopMUPOBAHHOCTH YMEHHSI  PacKpbIBaTh
OCHOBOIIOJIAraroIxue OuoNornyeckue  3aKOHBI u
3aKOHOMEPHOCTH

(I'. Mengensa, T. Moprana, H.W. Basunosa, D. ['ekkens,
®. Miromnepa, K. bapa), rpanunpl ux nNpuMEHUMOCTH K
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HOCJIC,Z[CTBI/Iﬁ JEATCIIbHOCTU,
0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BJIJICTh HaBBIKAMHU y4e0HO-HCCIIeI0BATEIbCKOM
U TPOCKTHOW  JESATEJIbHOCTH, HABBIKAMH  pa3pellieHHUs
pooem;

- BBISIBIISITH PUYNHHO-CJICICTBEHHBIC CBSI3U
u AKTYyaJIu3npoBaTh 3aaayy, BbIIBUT'aTh TUIIOTC3Y

€¢ peIICHHMs, HAXOUTh apIYMEHTBI JUIs IOKA3aTeIbCTBA CBOUX
YTBEPXKICHUIA, 3a]]aBaTh MAPAMETPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJC pEHICHUS 3aJa4u
pe3yNbTaThl, KPUTHYECKH OIICHWBATh WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabarhiBaTh IUTAH PEIICHHS TPOOJIEMBI C YUYETOM aHAIN3a
UMEIOIINXCS MATEPUATTbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;

-- yMeTh TEPEHOCHTh 3HAaHUS B  IO3HABATCIILHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIIBHIaTh HOBBIE HJIEH,
MTOJIXOJIbI M PEIICHUS

npeajiaratb  OpPUIrMHAJIBHBIC

YKUBBIM CUCTEMAaM.

[IP6 5. IlpuobOpereHue ombITa MPUMEHEHHS OCHOBHBIX
METOJIOB ~ HAy4yHOro  IIO3HAHMUS, MCIOJb3YEMBIX B
OHMOJIOTNH: HaOJIFOIEHUS
U ONHMCAHMSI >KMBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM;
OpraHu3aIu

W T[poBeleHHS  OMOJOTHMYECKOrO0  JKCIIEPHMEHTA,
BBIIBIDKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTU MEXIY
UCCIIEYeMbIMH BEJIMYMHAMH, OOBSICHEHHS IMOJYYSHHBIX
pe3ynbratoB M (opMynHpoBaHHS ~ BBIBOJOB  C
HCIIOIb30BAaHUEM HAYYHBIX ITOHATUM, TECOPUI U 3aKOHOB.

[MP6 6. CdopMUPOBAaHHOCTH  YMEHHUS  BBLIETATH
CYIIECTBCHHBIC TPU3HAKU BUPYCOB, KJICTOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

¥ MHOTOKJICTOYHBIX OPTraHW3MOB, BHJOB, OMOT€OIIEHO30B
U DKOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEIIECTB
U IpeBpalleHHs] DJHEPruM B KIETKe, (HOTOCUHTE3A,
IUIACTUYECKOTO U SHEPreTUYECKOro 0OMEHa, XeMOCHHTE3a,
MHTO3a, MEHO03a, OIUIOJOTBOPEHMS, PpA3BUTUI U
pPa3MHOXKEHUS, WHAWBUIYaJbHOTO pa3BUTHSA OpraHU3Ma
(oHTOTEHE32a), OOPHOBI 32 CYIIECTBOBAHUE, CCTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOJICHHOCTH
OpraHnu3MoB K Cpeac O6I/ITaHI/I$[, BIIMSAHUS KOMIIOHCHTOB
9KOCUCTEM, aHTPOIIOTEHHBIX W3MEHEHHH B JKOCHUCTEMax
CBOCHM MECTHOCTH,

KPYroBOpOTa BEIIECTB M MpeBpallleHhe »JHEepruu B
ouocdepe.

IMP6 7. CdopMUPOBAaHHOCTb yMEHHSI  MPUMEHATH
MOJTyYeHHbIE 3HAaHUS Ui OOBSICHEHUS OMOJOTHYECKUX
MIPOLIECCOB 51 SIBJICHUH,

JUISL TIPUHSATHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOU
KU3HU

C Leblo obecrieyeHus: 0€30MacCHOCTH CBOETO 3/70pPOBbS U
3JI0POBbsI OKPY)KAIOLIUX JIIOJIEH, COOMIOIEH s 310pOBOTO
oOpa3a JKU3HH, HOPM TPaMOTHOTO TIOBEJIEHUS B
OKpY’KaIoILeH IIPUPOJHOMN cpene; [IOHUMAaHUe
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HE00X0IMMOCTH UCTIONB30BaHUS JOCTUKCHHM
COBpPEMEHHOW  Owonmornu ®W  OMOTEXHOJOTHHA ISt
PaIMOHATIBLHOTO MIPUPOIONIOIB30BaAHUS.

[MIP6 8.  CdopmMupoBaHHOCTH  yYMEHHsI  pelaTh
OMOJIOTUYECKHE 3aJa4yd, COCTaBJIATh TI'E€HOTUIIMYCCKUE
CXEMbI CKpEUIMBAaHUS NJIs Pa3HbIX THUIIOB HACJIEIOBAHUS
MPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBI MEpeHOCca
BEIIECTB M DHEPrMM B OJKOCHCTeMax (LeMU MUTaHuS,
MUILEBHIC CETH).

[IP6 9. CdopMupOBaHHOCTP YMEHUH KPUTHUYECKHU
OIICHUBATh HMH(OPMANHUIO OUOJIOTHYECKOTO COJEpKaHUs,
BKJIIOUYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBod WH(OpMAIUU, HAYYIHO-
MOIMYJISIPHBIE MaTEPHUalIbl); UHTEPIPETUPOBATh ITUUYECKUE
ACTICKTBI COBPEMEHHBIX HCCIIeTIOBAaHUI
B Ouosioruu, MeauiuHe, OMOTEXHOIOTHH;, PacCMaTpPUBATh
IJ100aJIbHBIE AKOJIOTMYECKHE TPOOJeMbl COBPEMEHHOCTH,
(dhopmMupoBaTh

10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUITHIO.

[MP6 10. CdopmupoBaHHOCTH YMEHHH  CO3/1aBaTh
cOOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE OMONOTHYECKONH HH(POpPMAIMK W3 HECKOJIbKUX
WCTOYHUKOB, TPaMOTHO WCIIOJIb30BaTh  IMOHSATUHHBIN
anmapat OMOJIOTHH.

[Py 1. cdopmMHpoBaHHOCTH 3HAHUH O MeECTe U POJIHU
OMOJOrMM B CHUCTEME  €CTECTBEHHBIX  HayK, B
(OpMHUpPOBAaHUM  COBPEMEHHOM  €CTEeCTBEHHOHAyYHOMH
KapTUHBI MUpPa, B IO3HAHUU 3aKOHOB MPUPOJIbI U PELLICHUU
KU3HEHHO BaXKHBIX COLIMATIbHO-ITUYECKHUX,
HSKOHOMHYECKUX, IKOJIOTUYECKUX MPOOJIEM UYeIOBEUECTBa,
a TakkKe B PEIIEHUU BOIPOCOB  PalOHAIBHOTO
MPUPOAONONIB30BaHUsA; B (POPMHUPOBAHUM LIEHHOCTHOTO
OTHOILIEHHSI K MpPHUpOJE, OOIIECTBY, YEJIOBEKY; O BKJaje
POCCHHCKMX M 3apyO€XHBIX YUY€HBIX - OHOJOrOB B
pa3BuTHE OMOJIOTHH;
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[Py 2. ymeHue BIageTh CUCTEMOH OHOJIOTMYECKHX
3HAHHUH, KOTOpask BKIIIOYAET:

OCHOBOITOJIATAIOIIME OHOJOTMYCCKUE TEPMUHBI H
HOHATHS (3KU3Hb, KJIE€TKa, TKaHb, OpraH, OpraHu3M, BHI,
TIOMYJISLINS, 9KOCHCTEMA, OHOLIEHO3, onocdepa;
METaboIM3M,  TOMEOCTa3,  KJIETOYHBI  HUMMYHHTET,
OouocuHTe3  Oenka,  OMONMONMMEPHI,  JUCKPETHOCTH,
CaMOpEryIIsAIus, CaMOBOCIIPOH3BEICHHE,
HACJIC/ICTBEHHOCTh, H3MCHUYMBOCTh, YHEPrO3aBUCHUMOCTbD,
POCT M pa3BUTHE);

OMOJIOTUYECKUE TEOpUHU: KJeTouHas Teopus .
[[lBanna, M. Illneiinena, P. BupxoBa; KiIoHaIBHO-
cenexktuBHoro ummynutera I1. Dpmux, U.U. Meunukona,
XpOMOCOMHasi Teopus HaciencrBeHHoctu T. Moprana,
3aKk0oH 3apojpimeBoro cxoiacrtsa K. bapa, sBomonnonHas
teopusa Y. /lapBuHa, CMHTETHYECKAasl TEOPHUsI SBOJIIOIHUU,
Teopus aHTponoreHesa Y. Jlapsuna; Teopus 6uoreoreHosa
B.H. CyxaueBa; yuyenus H.W. BaBunoBa - o IlenTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH,
A.H. CeBeproBa - 0 myTsiX U HaIpaBJICHUSIX SBOIIOLUU,
B.. Bepnanckoro - o 6uocdepe;

3aKOHbl  (€AMHOOOpa3usi  IOTOMKOB  IEPBOTO
IIOKOJICHUs, pACUICIUICHUs] IPU3HAKOB, HE3aBUCHUMOIO
HacienoBaHus IpuszHakoB I. Mengens, CLENIEHHOrOo
HACJIEJ0BAHMS NTPU3HAKOB M HAPYLIEHUs CUEIUICHUS TEHOB
T. Moprana; roMOJIOTHYECKUX PAIOB B HACIEIACTBEHHOMN
H3MEHYMBOCTH H.N. Baswmiiona, T€HETUYECKOrO
paBHoBecus Jlx. Xapau u B. BaiinGepra; 3apospliieBoro
cxonctBa K. bapa, Ouorenernueckoro 3akoHna J. ['ekkens,
®. Mronepa);

MPUHIMIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
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npaBuia (MuHumyma HO. JluOuxa, sKoIOTHYecKoi
UpaMU/Ibl YKCesl, 0MOMAcChl U SHEPTUN);

TUIIOTE3BI (xoaniepBaTHOM AN. OmnapuHa,
nepBuyHoro OymboHa Jk. Xompeiina, mmkpochep C.
®oxkca, pudozuma T. Yek);

[IPy 3. BnageHue cucTeMOl 3HaHUH 00 OCHOBHBIX
METOJaX HAy4YHOTO  I[IO3HAHUSA, HCIOJb3yeMbIX B
OMOJIOTMYECKUX MCCIEJOBAHUIX JKUBBIX OOBEKTOB U
9KOCHCTEM (ommcanwue, U3MEpeHHE, MIPOBEICHHE
HAONIONIEHNH);  croco0aMy  BBISBICHUS W OLICGHKH
AHTPOTNIOTCHHBIX M3MCHEHUI B TIPUPOJIE;

HPy 4, YMCHHUC BbIACIATH CYIICCTBCHHBIC ITPU3HAKU:

CTPOEHUS BUPYCOB, KJIETOK IPOKApUOT U JIYKApHOT;
OZIHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OPraHW3MOB, BUJIOB,
OHMOTEO1IEHO30B, YKOCHCTEM U OHochepsl;

CTPOCHHSI OPraHOB W CHCTEM OPTraHOB PACTCHUH,
KMBOTHBIX, YEJIOBEKa, IPOIECCOB KU3HEACITEIHLHOCTH,
NPOTEKAIONIMX B OpPraHW3Max pPACTEHH, >KUBOTHBIX W
YEJI0BEKa;

OMOJIOTMYECKUX  TpOLecCoB: OOMEHa  BEIIECTB
(mMeTabonmu3m), UHPOpPMAIMM WU TPEBPALIECHUS DHEPTHUH,
OpOXeHHUs, aBTOTPO(PHOTO M TIeTepoTPO(HOrO THUIIOB
NUTaHusi, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHS, Pa3MHOKEHUS, WHIWBUAYAJIFHOTO Pa3BUTHS
opranuzMa  (OHTOTeHe3a), B3aUMOJEHUCTBHUS  T'CHOB,

reTepo3unca; JIEUCTBUA  HMCKYCCTBEHHOTO otbopa,
CTaOUITU3UPYIOLIETO, ABMXKYIIETO ¥ Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa; aJIONaTPUYECKOTO U

CUMIIATPHUYICCKOTO BI/II[OO6p3.30BaHI/ISI; BJIMAHUSA NIBUKYIIHUX
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CHUJ1 3BOJJIIOIIUHU Ha FGHO(bOHI[ MOIMYJISII N,
MPUCTIOCOOJIEHHOCTH OpPTaHW3MOB K cCpelne OOWTaHus,
4yepeloBaHUs HANpPaBICHUH OSBOJIOIHMH, KPyroBOpOTa
BEILIECTB M ITOTOKA SHEPTHH B IKOCUCTEMAX;

[IPy 5. ymeHue ycraHaBIMBaTb B3aUMOCBS3M MEXKIY
CTPOCHHEM U (QYHKIUSAMH: OPraHOMJOB, KJIETOK pPa3HbIX
TKAaHEW, OpraHaMM U CHCTEMAaMHM OPraHOB y DPacTCHUH,
KUBOTHBIX U YEJIOBEKA; MEXy 3TallaMi OOMEHa BEIlEeCTB;
JTanamMM KJIETOYHOTO ILMKJIa M JKU3HEHHBIX LIMKIJIOB
OpPraHu3MOB;  JTallaMd  SMOPHOHAJIBHOIO  Pa3BUTUS;
reHOTUNIOM U (peHotumnoMm, (EHOTHUNOM U (aKTopamu
cpeabl OOMTaHUS; MPOLECCAaMH 3BOJIOLUM; JBUKYIIUMHU
CWJIaMU  QHTPOIOTeHe3a; KOMIIOHEHTaMU  PAa3JIMYHBIX
HKOCUCTEM U NMPUCTIOCOOICHUSIMHU K HUM OpPraHU3MOB;

[Py 6. ymeHue BBISBIATH OTIMYUTEIBHBIC MPH3HAKU
JKUBBIX CHCTEM, B TOM 4YHCIIe TpUOOB, paCTCHHUH,
JKUBOTHBIX M 4YEJIOBEKAa; MPUCIIOCOOJICHHOCTh BHJIOB K
cpene  oOWTaHUsA, AOMOTHYECKMX H  OHOTHYECKUX
KOMITOHCHTOB JKOCHCTEM, B3aWMOCBSI3€H OPraHU3MOB B
CO00I1IeCcTBaX, AHTPOTIOTEHHBIX U3MEHEHUHN B SKOCHCTEMaX
CBOCHM MECTHOCTH,

[IPy 7. yMeHME HCHNOJIB30BaTh COOTBETCTBYIOIIUE
apryMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO u
CUMBOJIMKY JUISl JIOKA3aTelIbCTBA pPOJICTBA OPraHU3MOB
pa3HBIX CHCTEMAaTHYECKHUX TPy, B3aMMOCBS3U
OpPTaHU3MOB U Cpefibl OOUTAHUS; €IUHCTBA YETIOBEYECKUX
pac; HeoOXODMMOCTH  3I0pOBOTO  oOpa3za  KHU3HH,
COXpaHEHHUs pa3HOOOpa3Wsi BUIOB M DJKOCUCTEM, Kak
YCJIOBHSI COCYIIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

[Py 8. ymeHue pemarb IOHCKOBbIE OHMOJIOTHYECKHE
3a/1auy; BBISBISATH MPUYHMHHO-CIIECTBEHHbBIE CBA3U MEXIY
HCCIIEyEMbIMU OMOJIOTUYECKUMU o0beKTamu,
MpoleccaMy U SIBJICHUSIMH; JI€JaTh BBIBOJBI U MPOTHO3BI
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Ha OCHOBAHUU IMOJTYUYCHHBIX PC3YJILTATOB,

[Py 9. yMeHue BBIABUIaTh THUIIOTE3bI, MPOBEPITH HUX
IKCIIEPUMEHTAIBLHBIMUA CPEACTBAMHU, (POPMYIUPYS LETh
UCCJIEZIOBAHNUS, aHATIM3UPOBATh MOIYYECHHBIE Pe3yJbTaThl U
JieaTh BHIBOJIBL;

[Py 10. MPUHUMATh y4acTue B Hay4HO-
HCCIIEIOBATENIbCKOW paboTe 1O OHOJNOTHH, 3KOJOTHH U
MEIUIIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX
o0mects W NyOJIMYHO TIPEACTABIATH  IOTyYEHHBIE
pe3yabTaThl Ha YYEHHYECKUX KOH(MEpPEeHIMSIX pPa3HOro
YPOBHS;

[IK 3.3. YyactBoBarh B
MIPOBEICHUU

PO UITAKTHIESCKUX
OCMOTPOB u
JTUCTIAaHCEePU3ALIUN
HACEIICHHS.

JIn4HOCTHBIE PE3yJbTATHI
TPYJIOBOT'O BOCITUTAHMUS:
- TOTOBHOCTH K TpyaHY,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTHBHOM JCSATEIHLHOCTU TEXHOJIOTHYECKON U
COLIMAJIbHOW HANpPaBIEHHOCTH, CHOCOOHOCTh MHUILIMHUPOBATH,
TJIAHUPOBATh

Y CAaMOCTOSITENIBHO BBINIOJIHSATH TAKYIO AESITEIbHOCTD;

- HHTEpeC K pas3nuyHbiM chepam mpodeccHoHaTbHON
NEeSATEIbHOCTH.

MeranpeamMeTHbIe pe3yabTaThl IOJKHBI OTPAXKATh:
OBnaneHne yHUBEPCAIBHBIMU Y4€OHBIMH TO3HABATEIbHBIMU
JEACTBUSAMMU:

a) 0a30BbI€ JJOTHYECKHE IEHCTBUS:

- CaMOCTOSATENTHHO (OPMYITUPOBATH U  aAKTYaJIU3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATh CYIIIECTBEHHBIN
WIM  OCHOBaHMS Uil  CpPaBHEHWS,
1 0000IIEHUS;

- ONpeleNsTh LeNHU ACSITeNbHOCTH, 3aJaBaTh MapaMeTphl U

AOJDKHBI OTpakaTb B  4YaCTH!:

OCO3HAHUEC ILCHHOCTU MaCTCPCTBaA,

MIPU3HAK
KIIacCU(pUKaIUU

I[IP6 1. CdopMupOBaHHOCTh 3HAHUH O MECTE W POJHU
OuoI0ruu

B CHCTEME HAy4YyHOrO0 3HaHUA;, (QYHKIHOHAIBHON
IPAaMOTHOCTH  4YEJIOBEKAa JIJISl PEUICHUS  KU3HEHHBIX
npo0Jem.

[MP6 2. CdopMUPOBAHHOCTH YMEHHSI PACKPHIBATh
coJiepKaHue OCHOBOITOJIATAIOIITHX OMOJIOTUYIECKIX
TEPMHHOB W TIOHSATHI: XU3Hb, KJE€TKa, TKaHb, OpraH,
OpraHW3M, BHUJ, TMONYJSAIUSA, DKOCHCTEMa, OHWOIIEHO3,

6uocdepa; merabonu3M (0OMEH BELIECTB U MpEBpalleHHUe
SHEPTHH ), TOMEOCTa3 (camoperyJsiius), OnocunTe3 Oenka,
CTPYKTYpHasi OpraHu3aIus )KUBbIX CUCTEM, IUCKPETHOCTb,
CaMOpEeTyJIsLMs, CaMOBOCIPOU3BEAECHUE (PEenpoayKLHs),
HACJIe/ICTBEHHOCTb, M3MEHUYMBOCTb, HHEPrO3aBUCHUMOCTb,
poct

U pa3BUTHE, YPOBHEBAsI OPraHU3aLMs.

[IP6 3. CdopMUPOBAaHHOCTH YMEHHSI  PacKpbIBaTh
coJiepKaHHue OCHOBOIIOJIArAlOIINX OMOIOTHUECKUX TeOpUi
W THUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTAallMOHHOM,
HBOJIIOIMOHHOMN, IPOUCXOXKICHHSI dKU3HU U YETIOBEKA.

KPUTEPUU UX JOCTHKECHUS, I[IP6 4. CdhopmMupoBaHHOCTb YMEHHUS pPacKphIBaTh
- BBIABIATH  3aKOHOMEPHOCTM M NIPOTHUBOPEYMS B | OCHOBOIIOJIAraoIine OMOJOTHYeCKHe 3aKOHBI u
paccMaTpUBaEeMBbIX SIBJICHUSX; 3aKOHOMEPHOCTH
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- BHOCUTh KOPPEKTUBHI B
COOTBETCTBUE  PE3YJIbTATOB
MOCJICICTBUM JeATCIBHOCTH,
0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

ACATCIIBHOCTh, OICHHBATH
OeJIsIM, OLICHUBATh PUCKHU

- BJIAJICTh HaBBIKAMHU y4eOHO-HCCIIeI0BATEIbCKOM
U TPOCKTHOW  JESATEJIbHOCTH, HAaBBIKAMH  pa3pelleHHUs
mpooem;

- BBISIBIISITH PUYNHHO-CJICICTBEHHBIC CBSI3U
u AKTYyaJIu3npoOBaTh 3aaayy, BBIIBUT'aTh THUIIOTE3Y

€¢ peIICHHs, HAXOUTh apIYMEHTBI JUIS I0KA3aTeIbCTBA CBOUX
YTBEPXKICHUIA, 33]]aBaTh MMAPAMETPhl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJI€ PCIICHUS 3aJauu
pe3yNIbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
pa3pabarheiBaTh IUTAH PEIICHHS TPOOJEMBI C YUYETOM aHAIU3a
UMEIOIINXCS MATEPUAITLHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

-- yMeTh TEPEHOCHTh 3HAaHUS B  IO3HABATCIILHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIABHIaTh HOBBIE HJIEH,
MOIXOJIbI U PEIICHUS

npeajaratb  OpHUIrMuHAJIbHBIC

(I'. Mengensa, T. Moprana, H.W. BaBunona, 3. I'ekkens,
®. Mromrepa, K. bapa), rpanuipl uX TpUMEHUMOCTH K
KUBBIM CHCTEMaM.

[IP6 5. IlpuobOpereHue ombiTa MPUMEHEHHS OCHOBHBIX
METOJOB  HAy4YHOrOo  I[IO3HAHMS, HCIOJb3YEMBIX B
OHOJIOTNH: HaOJIFOIEHUS
U OINHUCAHMUS KUBBIX CHUCTEM, IIPOIIECCOB U SIBJICHUIA;
OpraHu3aIuu

U TNPOBEIACHUs OHMOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTU MEXIY
WCCIIETyeMbIMU BEIMYMHAMU, OOBSICHCHUS MOy4YEHHBIX
pe3ynpTaToB U (OpMyNIHpOBaHHS ~ BBIBOAOB  C
WCITOJIb30BAHNEM HAaY4YHBIX IIOHATHHI, TEOPUHI U 3aKOHOB.

[MP6 6. CdopMUPOBAHHOCTH  yMEHHUS  BBIACIATH
CYIIECTBCHHBIC MPU3HAKH BHPYCOB, KJICTOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

¥ MHOTOKJICTOYHBIX OPTraHW3MOB, BHJOB, OMOT€OIIEHO30B
U DKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa BEIIECTB
U IpeBpalleHHs] DJHEPrMM B KIETKe, (POTOCUHTE3A,
IUIACTUYECKOTO U SHEPreTUYECKOr0 0OMEHa, XeMOCHHTE3A,
MHUTO33, M€H03a, OIUIOJOTBOPEHHs, PpA3BUTHI U
pPa3MHOKEHUS, WHAWBUIYaTbHOTO pPa3BUTHSA OpraHH3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOJICHHOCTH
OpraHnu3MoB K Cpeac O6I/ITaHI/I$[, BIIMSAHUS KOMIIOHCHTOB
9KOCUCTEM, aHTPOIMOTEHHBIX M3MEHEHHH B JKOCHUCTEMax
CBOEHM MECTHOCTH,

KPYroBOpOTa BEIECTB M MpEBpallleHHhe »JHEepruu B
ouocpepe.

IMP6 7. CdopMUPOBAaHHOCTb yMEHHSI MPUMEHATH
MOJTyYeHHBIE 3HaHUS Ui OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB 51 SIBJIEHUH,

JUISL TIPUHATHS NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN
JKU3HU

C IeNbI0 oOecrieueHus] 0€30MaCHOCTH CBOETO 370POBBS U
3JI0POBbS OKPYXAIOMIMX JIOACH, COOTI0eHHs 3J0POBOTO
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o0Opa3a JKM3HH, HOPM TIPaMOTHOTO TIIOBEIEHUS B
OKpYy>Karoleu MPUPOAHOMN cpene; MMOHUMAaHUE
HE00X0AUMOCTH UCIIOJIb30BaHUS JOCTHKCHHM
COBpEMEHHOW  Ouomoruu ¥ OWUOTEXHOJNOTHH s
paMoHaIBFHOTO PUPOIOIOIH30BAHUS.

[MIP6 8.  CdopmMupoBaHHOCTH  YMEHHsI  pelaTh
OuoJIOTHYECKHE 3a/1ayM, COCTaBISATh T'€HOTUIINYECKHE
CXEMbI CKpEUIMBAaHUS NJIsl Pa3HbIX THIIOB HACJIEIOBAHUS
MPU3HAKOB Y OPraHMW3MOB, COCTAaBJIATH CXEMBI IEpPEeHOCa
BEIIECTB M DHEPrMM B DJKOcHCTeMax (LeNU MUTaHuS,
TMUILEBHIC CETH).

[MP6 9. CdopMHupPOBaHHOCT, YMEHHH KPUTHYECKU
OLIEHUBATh MH(POPMAIHMIO OMOJOTHYECKOTO COJEPIKAHHMS,
BKJIIOUYAIONIYI0 TICEBJOHAYYHbIC 3HAHUS M3 Pa3TUYHBIX
HCTOYHUKOB (CpeICTBa MaccoBOW WMH(pOpMAINU, HAYIHO-
MOIMYJISIPHBIE MaTepHalibl); UHTEPIPETHPOBATH ITUUCCKUE
ACTIEKTHI COBPEMEHHBIX WCCIICIOBAaHHHA
B Ouosioruu, MeauiuHe, OMOTEXHOJIOTHH;, PacCMaTpPUBATh
IJ100aJIbHBIE AKOJIOTMYECKHE TPOOJeMbl COBPEMEHHOCTH,
(dhopmupoBaTh

110 OTHOIIEHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO.

IMP6 10. CdopmupoBaHHOCTb yMEHHH  cO37aBaTh
cOOCTBEHHBIE THUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe OMonornyeckod HHQOpPMAIMK U3 HECKOIbKHX
WCTOYHUKOB, TPaMOTHO HCIOJIb30BaTh  IMOHSATUHHBIN
anmapat OMOJIOTHH.

I[Py 1. cdopmMHpOBaHHOCTH 3HAHUH O MECTe U POJIHU
OMOJOrMM B CHUCTEME  ECTECTBEHHBIX  HayK, B
(OpMHUpPOBAaHUM  COBPEMEHHOM  €CTECTBEHHOHAYYHOMH
KapTHHBI MHpPA, B TO3HAHUH 3aKOHOB IIPUPOBI U PELICHUN
KU3HEHHO BAJKHBIX COLIMAJIBHO-OTUYECKHUX,
H9KOHOMHYECKUX, IKOJIOTUYECKUX MPOOJIEM UYeIOBEUECTBa,
a TaKkKe B pEUICHUU BOIPOCOB  PaALMOHAIBHOIO
MIPUPOAONONIB30BaHUs; B (POPMHUPOBAHUU ILIEHHOCTHOIO
OTHOILIEHMsI K MpHUpOJE, OOIIECTBY, YEJIOBEKY; O BKJaJe
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pOCCHICKMX M 3apyOeXHBIX YYEHBIX - OHOJOrOB B
pa3BuTHE OMOJIOTHH;

[Py 2. ymeHue BiageTh CUCTEMOH OHOIOTHYECKHX
3HAHHUH, KOTOpask BKIIIOYAET:

OCHOBOITOJIATAIOIIME OHOJIOTMYCCKUE TEPMUHBI H
HOHATHS (3KU3Hb, KJIE€TKa, TKaHb, OPraH, OPraHHU3M, BHU],
MO YJISLINSA, 9KOCHCTEMA, OHOLIEHO3, onocdepa;
METaboIM3M,  TOMEOCTa3,  KJIETOYHBI  HUMMYHHTET,
OouocuHTe3  Oenmka,  OMONMONMMEPHI,  JUCKPETHOCTH,
caMOpEryIsIus, CaMOBOCIIPOM3BEICHHE,
HACJICICTBCHHOCTh, HM3MEHYMBOCTH, SHEPro3aBHCHMOCTD,
POCT U pa3BUTHE);

OMOJIOTUYECKHE TEOpUHU: KieTouHas Teopus T.
[[IBanna, M. Illneiinena, P. BupxoBa; KiIoHaIBHO-
cenexktuBHOro ummynutera [1. Dpmux, U.U. Meunukona,
XpOMOCOMHasi Teopusi HaciencrBeHHoctu T. Moprana,
3aKk0oH 3apojpimeBoro cxoiacrtsa K. bapa, sBomonnonHas
teopus Y. /lapBuHa, CMHTETHYECKas TEOPHUS SBOJIOIUH,
Teopus aHTponoreHesa Y. Jlapsuna; Teopus 6uoreoreHos3a
B.H. CyxaueBa; yuenus H.M. BaBunoBa - o IlenTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTECHUH,
A.H. CeBeproBa - 0 myTsiX ¥ HalpaBJICHUSIX SBOJIIOLUU,
B.. Bepnanckoro - o 6uocdepe;

3aKOHbl  (€AMHOOOpa3usi  IOTOMKOB  IEPBOTO
IIOKOJICHUS, pACUICIUICHUs] IPU3HAKOB, HE3aBUCUMOIO
HacJIeZIOBaHNs TNpu3HakoB [. MeHzaens, CLEIIEHHOTOo
HacJIeJOBaHMsI IPU3HAKOB U HApyIIEHUS CLEIUICHUs TE€HOB
T. Moprana; roMoJ0oru4ecKkux ps0B B HacJIE€ACTBEHHOUN
U3MEHUYHMBOCTH H.N. Baswuiona, T'€HETHYECKOTO
paBHoBecust Jx. Xapau u B. BaiinGepra; 3apozpliieBoro
cxonctBa K. bapa, Ouorenernueckoro 3akona . ['ekkens,
@. Mronepa);
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MMPUHIUIIBI (‘-II/ICTOTBI raMeT, KOMHJICMGHTapHOCTI/I);

npaBuia (MuaumyMa lO. JInOwxa, 3KOIOrHYecKou
MAPaMHJIBI YUCENT, OMOMACCHI U SHEPTHH);

TUIIOTE3BI (koarepBaTHOM AN. Omnapuna,
nepBuuHoro Oynbona Jk. XommeiHa, mukpocdep C.
®doxkca, pubdosuma T. Yek);

[Py 3. BnageHue cucTeMoil 3HaHWA 00 OCHOBHBIX
METOJaX  HAy4yHOro  IIO3HAHUSA, HCIOJB3YEeMBIX B
OMOJIOTHYECKNX MWCCIEOOBAHUAX JKUBBIX OOBEKTOB W
9KOCHCTEM (omucanmue, U3MEpCHHE, IIPOBEJICHHE
HaONIONIeHNH);  croco0aMy  BBISBJICHUST W OLIGHKH
AQHTPOIIOTCHHBIX M3MEHEHHUH B IIPHPO/IC;

[1Py 4. ymeHue BbIIENSTH CYIIECTBEHHbIE IPU3HAKHU:

CTPOCHHUSI BUPYCOB, KIICTOK IPOKAPHOT U IYKAPHOT;
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHu3MOB, BUIOB,
OMOreo1eH030B, IKOCHCTEM U Orochepsl;

CTPOCHHA OPraHoB W CHUCTEM OpPraHoB paCTeHI/II\/JI,
JKUBOTHBIX, YCJIIOBCKA; IMMPOLCCCOB KUBHCACATCIbHOCTHU,
MIMPOTCKAOINX B OpraHu3Max paCTGHHﬁ, JKUBOTHBIX H
YCJIOBCKa,

OMOJIOTUYECKUX  TPOIECCOB: OOMEHa  BEIIECTB
(MerabonusMm), MHpOpPMAMM W NPEBpALLEHHUS SHEPIHH,
Opo’keHusi, aBTOTPO(HOTO U TeTepOTPOPHOro THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio3a,
ramMeTroresesa, 5SMOpHOreHe3a, IOCTAIMOPHOHAIBLHOTO
pa3BUTHS, Pa3MHOXKEHUS, HWHIMBUAYAJIBHOTO Pa3BUTHS
opranuzMa  (OHTOTeHe3a), B3aUMOJICWUCTBUS  TEHOB,
rerepo3uca;  JEHCTBMM  HCKYCCTBEHHOTO  0TOOpa,
CTaOWJIM3HPYIONIETO, JABIDKYINIETO W Pa3phIBAIOIIETO
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€CTECTBEHHOTO oToopa; aJIONaTPUYECKOTO u
CUMIAaTPUYECKOTr0 BUI000pa30BaHUs; BIMSHUS IBUKYIIUX
cuin 9BOJIIOLIUN Ha reHo(oH HOMYJSALUY;
IpUCTIOCOOTIEHHOCTH OpPraHu3MOB K cpelne oOuTaHus,
Yyepe[OoBaHUsl HANpaBlICHUN 3BOJIIOLMM; KPyroBOpOTa
BEIIECTB U [TOTOKA YHEPTHH B SKOCHCTEMAX;

[IPy 5. ymeHue ycTraHaBIMBaTb B3aUMOCBS3M MEXKIY
CTPOCHHEM U (QYHKIUSAMH: OPraHOMJOB, KJIETOK pPa3HbIX
TKAaHEW, OpraHaMM M CHCTEMAMHM OPraHOB y DPacTCHUH,
KUBOTHBIX U YEJIOBEKA; MEXJy 3TallaMi OOMeHa BEIleCTB;
JTanamMM KJIETOYHOTO ILMKJIAa M JKU3HEHHBIX LIHMKIJIOB
OpPraHu3MOB; JTalaMd  SMOPHOHAIBHOIO  PA3BUTHS;
reHoTUroM " (eHorunoMm, (EHOTHUNOM U (aKTopamu
cpeabl OOMTaHUs; MPOLIECCAaMH 3BOJIOLUM; JBUKYIIUMHU
CWJIaMU  aQHTPOIOTeHe3a; KOMIIOHEHTaMM  pa3jIMYHbIX
9KOCUCTEM U NMPHUCIIOCOOIEHUSIMHU K HUM OpPraHU3MOB;

[Py 6. ymeHue BBIABIATh OTIMYUTEIBHBIC MPH3HAKU
JKUBBIX CHCTEM, B TOM 4YHCIIe TpUOOB, paCTCHHUH,
JKUBOTHBIX M 4YEJIOBEKAa; MPUCIIOCOOJICHHOCTh BHJIOB K
cpene  obutaHus, aOMOTHYECKHMX UM  OHOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OPraHW3MOB B
CO00I1IeCcTBaX, AHTPOTIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX
CBOCH MECTHOCTH,

[IPy 7. yMeHME HCHOJIB30BaTh COOTBETCTBYIOIIUE
apTyMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO u
CUMBOJIMKY JUISl JIOKa3aTelIbCTBa pPOJICTBA OPraHU3MOB
pa3HBIX CHUCTEMATHYECKUX TPy, B3aMMOCBS3H
OpPTaHU3MOB U Cpeibl OOUTAHUS;, €IUHCTBA YETIOBEYECKUX
pac; HeoOXOmMMOCTH  3I0pOBOTO  oOpa3za  KHU3HH,
COXpaHEHHUs pa3HOOOpa3Wsi BUIOB M DJKOCUCTEM, Kak
YCJIOBHSI COCYIIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

I[Py 8. ymeHue pemarb TIOHCKOBbIE OHMOJIOTHYECKHE
3aJ1aui; BBISIBIISATH NPUYHMHHO-CJIEJCTBEHHbBIE CBA3U MEXAY
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HccIeayeMbIMU OUOJIOrMYECKUMHUA 00BEKTaMH,
MpoIeccaMy W SBJICHHUSAMM; JIeJaTh BBIBOJBI W MPOTHO3BI
Ha OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

[Py 9. yMeHue BBIABUIaTh THUIIOTE3bI, MPOBEPITH HUX
IKCIIEPUMEHTAILHBIMUA CPEACTBAMHU, (POPMYIHUPYS IETh
UCCJIEZIOBAHNUS, aHATIM3UPOBATh MOJYYEHHBIE Pe3yJIbTaThl U
JieaTh BHIBOJIbL;

[Py 10. MPUHUMATh y4acTue B Hay4HO-
HCCIIEIOBATENbCKOW paboTe 1O OHONOTHH, 3KOJOTHH U
MEIUIIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX
o0mIeCTB W MYONUYHO TPEJACTABIATH  IMOJyYCHHBIC
pe3ynbTaTbl Ha YYEHUYECKUX KOH(GEpEeHIUSX pPa3HOro
YPOBHS;

IIK 3.4.
CaHUTapHO-
MIPOTUBOSITHIEMUICCKUE
MEPOIIPHUATHS 110
popUITaKTUKE
MH(EKIIMOHHBIX
3a00JICBaHU.

[IpoBoauTh

JIn4HOCTHBIE PE3yJbTAThI
TPYJIOBOT'O BOCITUTAHMUS:
- TOTOBHOCTH K TpYaY,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTHBHOM JCSATEIHHOCTU TEXHOJIOTHYECKON U
COLIMAJIbHOW HAMpPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH,
MIJIAHUPOBATh

Y CAaMOCTOSITENIBHO BBIIOJIHSATH TAKYIO AESITEIbHOCTD;

- HHTEpeC K pas3nuyHbiM cdepam mpodeccHoHATbHON
NEeSATENbHOCTH.

MeranpeamMeTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMU Y4€OHBIMH TO3HABATEIbHBIMU
JEACTBUSAMMU:

a) 0a30BbI€ JJOTHYECKHUE JIEHCTBUS:

- CaMOCTOSATENTHHO (OPMYIUPOBATh U  aAKTYaJIU3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATh CYIIIECTBCHHBIN MPU3HAK
WIM  OCHOBaHUS Ui  CpaBHEHUs,  KIAacCU(PUKALUU
1 0000IIEHUS;

- ONpeleNsTh LEeNHU ACSITeNbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPUHU UX TOCTHKCHUS;

AOJDKHBI OTpakaTb B  4YaCTH!:

OCO3HAaHHUEC NECHHOCTH MAaCTCPCTBA,

I[IP6 1. CdopMupOBaHHOCTh 3HAHUH O MECTE W POJIHU
OuoI0ruu

B CHCTEME HAay4yHOro 3HaHWsA;  (DYHKIHOHAIBEHOU
IPAaMOTHOCTH  YEJOBEKAa JUIi PELICHUS  KU3HEHHBIX
npo0Jem.

IIP6 2. CdopMHpPOBaHHOCTP YMEHHUSI  pacKpbIBaTh
coziepkaHue OCHOBOTIOJIATAIOIINX OHMOJIOTUIECKHUX
TEPMUHOB M TOHATUH: XW3Hb, KJETKA, TKaHb, OpraH,
OpraHu3M, BHJ, TOMYJSAIMSA, SKOCHCTEMa, OHOIEHO3,

6uocdepa; merabonu3M (0OMEH BEUIECTB U NpPEBpalleHHUE
SHEPTHH ), TOMEOCTa3 (camoperyssiius), OnocunTe3 Oenka,
CTPYKTYpHasi OpraHu3aIus )KUBbIX CUCTEM, IUCKPETHOCTb,
CaMOpEeTyJISILMs, CaMOBOCIPOU3BEAEHUE (PEenpoaAyKLHs),
HACJIe/ICTBEHHOCTh, M3MEHYMBOCTb, HHEPrO3aBUCHUMOCTb,
poct

U pa3BUTHE, YPOBHEBAS OPTaHU3ALUS.

[IP6 3. CdopMHUPOBAaHHOCTH YMEHHSI PacKpbIBaTh
coJiepKaHnue OCHOBOIIOJIATAlOINX OMOIOTHUECKUX TeOpUi
W THUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTAallMOHHOM,
HBOJIIOIMOHHOMN, POUCXOXKICHHSI dKU3HU U YETIOBEKA.

I[IP6 4. CdopMHUPOBAaHHOCTH YMEHHsI PacKpbIBaTh
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- BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBIICHUSX;
- BHOCUTb KOPPEKTUBHI B
COOTBETCTBUEC  PE3YJIbTATOB
MOCJICICTBUM JCATCIBHOCTH,
0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

MMPOTHUBOPCUMNA B

ACATCIIBHOCThb, OLCHHBATH
LOEIIAM, OLICHUBATh PUCKH

- BJIAJICTh HaBBIKAMHU y4eOHO-HCCIIEI0BATEIbCKOM
U TPOCKTHOW  JESATEJIbHOCTH, HABBIKAMH  pa3peIleHHUs
pooem;

- BBISIBJISITH PUYNHHO-CJICICTBEHHBIC CBSI3U
u AKTYyaJIu3npoBaTh 3ajaayy, BbIIBUT'AaTh TUIIOTEC3Y

€€ pelIeHUs], HaXOIUTh apIyMEHTHI IS J0Ka3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

- aHAIM3UPOBATh IMOJYYEHHBIC B XOJC PpCIICHHs 3aJaud
pe3y.HbTaTI>I, KpI/ITI/I‘IeCKI/I OLICHUBAThL WUX IIOCTOBepHOCTI),
[POTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSX;
pa3pabaTbIBaTh IUIaH PEHICHUS MPOOJEMBI C YUETOM aHAIn3a
HUMEIOIIMXCS MATEPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

== YMGTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJII>HYIO
U MPAKTUYECKYI0 00JIACTH JKU3HEAEATEIbHOCTH;

- YMETb HUHTETPUPOBATH 3HAHUA U3 PA3HBIX MPEIAMETHBIX
oOIacreii;

- BbIIBUI'aTb HOBBIC HIECH,
MOJIXO/BI M PEIICHHUS

npeajaratb OpPHUIMHAJIbBHBIC

OCHOBOIIOJIararome Ouosornyeckue
3aKOHOMEPHOCTH

(I'. Menpensa, T. Moprana, H.W1. BaBunosa, 3. I'ekkens,
®. Mrwomrepa, K. bapa), rpaHuipl uX TPUMEHUMOCTH K
KUBBIM CHCTEMAaM.

[IP6 5. IlpuobOpereHue ombiTa MPUMEHEHHS OCHOBHBIX
METOJIOB ~ HAy4yHOro  IIO3HAHMUS, MCIOJb3YEMBIX B
OHOJIOTNH: HaOJIFOIEHUS
U ONHMCAHMs >KMBBIX CHCTEM, IPOLIECCOB U SBIICHUN;
OpraHu3aIu

U TPOBEACHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
UCCIIElyEMbIMH BEJIMYMHAMH, OOBSCHEHUS IOJYYEHHBIX
pe3ynpTaToB U (OpMyNIHpOBaHHS ~ BBIBOAOB  C
VCITOJIb30BAHNEM HAaY4YHBIX IIOHATHHI, TEOPUHI U 3aKOHOB.

3aKOHBI u

[MP6 6. CdopMUPOBAHHOCTH  YMEHHUS  BBLIETATH
CYIIECTBCHHBIC MPU3HAKH BHPYCOB, KJICTOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

¥ MHOTOKJICTOYHBIX OPTraHW3MOB, BHUJOB, OMOT€OIIEHO30B
U DKOCHCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB
U IpeBpalleHHs] DSHEPrMM B KIETKE, (OTOCUHTE3A,
TUTACTUYECKOTO U SHEPTeTUIECKOT0 0OMEHa, XeMOCUHTE3a,
MHTO3a, MeEHO3a, OIUIOAOTBOPEHUS, pPa3BUTUA U
pPa3MHOKEHHUsS, WHAWBUIYaTbHOTO pa3BUTHSA OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOJICHHOCTH
OpraHnu3MoOB K CpEac O6I/IT3HI/I$[, BIIMAHUS KOMIIOHCHTOB
9KOCUCTEM, aHTPOIMOTEHHBIX M3MEHEHHH B SKOCHUCTEMax
CBOEHM MECTHOCTH,

KPYroBOpOTa BEIIECTB M MpEBpallleHhe »JHEepruu B
6uocdepe.

IMP6 7. CdopMUpPOBaHHOCTH yMEHHS  NPUMEHATH
MOJTyYeHHbIE 3HAaHUS Ui OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB b3 SIBJIEHUH,

JUISL IPUHATUS NMPAKTUYECKUX PEIICHUH B ITOBCEIHEBHOMU
KU3HU
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C LeNbl0 obecrieyeHus: 0e30MacHOCTH CBOETO 370POBBS U
3I0pOBbSl OKPYXAIOMIUX JIOACH, COOII0AEHHs 340POBOIO
o0Opa3a JKM3HH, HOPM TIPaMOTHOTO TIIOBEIEHUS B
OKpYyKarolen MPUPOIHOM cpene; MOHUMaHUE
HE00X0AUMOCTH UCIIOJIb30BaHUS JOCTHKEHHUH
COBpEMEHHOW  Ouomoruu ¥ OWUOTEXHOJNOTHH s
paMoHaIBFHOTO PUPOIOIIOIH30BAHUS.

[MIP6 8.  CdopmMupoBaHHOCTH  yYMEHHsI  peliaTh
OMoJIOTHYECKHE 3a/1ayM, COCTaBISATh T'€HOTUIINYECKHE
CXEMbI CKpEUIMBAaHUS NJIS Pa3HbIX THIIOB HACJIEIOBaHHS
MPU3HAKOB Y OPraHU3MOB, COCTaBJATh CXEMBI IEpPEeHOCca
BEIIECTB M DHEPIMM B OJKOcHcTeMax (LIeNU MUTaHUS,
IUIIEBBIE CETH).

[MP6 9. CdopMHupOBaHHOCT, YMEHHH KPUTHUYECKU
OLIEHUBATh MH(POPMAIHMIO OMOJOTHYECKOTO COJEPIKAHHMS,
BKJIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3TUYHBIX
MCTOYHUKOB (CpEeICTBa MaccoBOW WMH(pOpMAINU, HAYIHO-
MOIMYJISPHBIE MaTEpUalIbl); UHTEPIPETHPOBATH ITUUECKUE
ACTIEKTHI COBPEMEHHBIX WCCIICIOBAaHHHA
B Ouosioruu, MeauiuHe, OMOTEXHOIOTHH;, PacCMaTPUBATh
IJ100aJIbHBIE AKOJIOTMYECKHE MPOOJeMbl COBPEMEHHOCTH,
¢dbopmHpoBaTh

10 OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO.

IMP6 10. CdopmupoBaHHOCTb yMEHHHl  cO37aBaTh
cOOCTBEHHBIE THUCHMEHHBIE M YCTHBIE COOOIIEHUs Ha
OCHOBe OMonornyeckod HHQOpPMAIMK U3 HECKOIbKHX
WUCTOYHHUKOB, TPAMOTHO WCIIOJNB30BaTh  TOHSTHIHBIN
anmapat OMOJIOTHH.

I[Py 1. chopmMHpOBaHHOCTH 3HAHUH O MeECTe U POJIHU
OMOJOTMM B CHUCTEME  E€CTECTBEHHBIX  HayK, B
(OpMHUpPOBAaHUM  COBPEMEHHOM  €CTECTBEHHOHAYYHOMH
KapTHHBI MHpPA, B TO3HAHUH 3aKOHOB IIPUPOBI U PELICHUN
KU3HEHHO BAJKHBIX COLIMAJIBHO-OTUYECKHUX,
H9KOHOMHYECKUX, IKOJIOTUYECKUX MPOOIEM UYEIOBEUECTBa,
a TaKKe B pEUIEHUU BOIPOCOB  palMOHAIBHOIO
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MPUPOJOIIONB30BaHNS;, B (HOPMUPOBAHMM IIEHHOCTHOTO
OTHOLIEHMSI K MpPHUPOJE, OOLIECTBY, YEIOBEKY; O BKJIaJe
POCCHIICKMX M 3apyOeXHBIX YYEHBIX - OHOJOrOB B
pa3BUTHE OMOJIOTUH;

[Py 2. ymeHue BiageTh CUCTEMOH OHOIOTHYECKHX
3HAHHUH, KOTOpask BKIIIOYAET:

OCHOBOITOJIATAIOIIME OHOJOTMUYECKUE TEPMHUHBI |
NOHATHS (OKU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BH/I,
MO YJISLINSA, 9KOCHCTEMA, OHOLIEHO3, onocdepa;
MeTaboIM3M,  TIOMEOCTa3,  KJICTOYHBIH  HUMMYHHUTET,
OuocuHTe3  Oenmka,  OMOMONMMEPHI,  JUCKPETHOCTH,
caMOperyIsus, CaMOBOCIIPOM3BEICHHE,
HACJICICTBCHHOCTh, M3MEHYMBOCTH, 3HEPrO3aBHCUMOCTb,
POCT U pa3BUTHE);

OMOJIOTUYECKHE TEOpUHU: KieTouHass Teopus T.
[[IBanna, M. Illneiinena, P. BupxoBa; KiIoHaIBHO-
cenexktuBHOoro ummynutera [1. Dpmux, U.U. Meunukona,
XpOMOCOMHasi Teopusi HaciencrBeHHoctu T. Moprana,
3aKk0oH 3apojpimeBoro cxonacrsa K. bapa, sBomtonronHas
teopust Y. [/lapBuHaA, CHHTETHYECKas TEOpPHUs SBOJIOLUU,
Teopus aHTponoreHesa Y. Jlapsuna; Teopus 6uoreoreHosa
B.H. CyxaueBa; yuenus H.W. BaBunoBa - o IlenTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTECHUH,
A.H. CeBeproBa - 0 myTsiX U HampaBJICHUSIX 3BOIIOLHUU,
B.. Bepnanckoro - o 6uocdepe;

3aKOHbl  (€AMHOOOpa3usi  IOTOMKOB  IEPBOTO
ITOKOJICHUs, PACUICIUICHUs] IPU3HAKOB, HE3aBUCUMOIO
HacleqoBaHMs Ipu3HakoB [. MeHnzens, CcLeNIeHHOro
HACJIEI0BAHMS NTPU3HAKOB M HAPYLIEHUs CUEIUIEHUS TEHOB
T. Moprana; roMoJ0ru4ecKux psiioB B HaCJI€ACTBEHHOMN
U3MEHYHMBOCTH H.N. Baswuiona, T'€HETHYECKOTO
paBHoBecus Jlx. Xapau u B. BaiinGepra; 3apozpliieBoro
cxonctBa K. bapa, Onorenerndeckoro 3akona J. ['ekkens,
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®. Mrosiepa);
HNPUHIUIBI (YUCTOTHI FaMeT, KOMIIJIEMEHTapHOCTH);

npaBwia (Muaumyma O. JluOuxa, 3KomOTHYECKON
MUPAMUJIBL YUCEIl, OMOMACChl U SHEPTUN);

TUIIOTE3BI (xoariepBaTHOM AN. OmnapuHa,
nepBuyHoro OymboHa Jk. Xompeiina, mmkpochep C.
®oxkca, pudozuma T. Yek);

[IPy 3. BnageHue cucTeMOW 3HaHUH 00 OCHOBHBIX
METOJaX  HAyYyHOTO  IIO3HAHUS, HCIOJIB3YEeMBIX B
OMOJIOTMYECKNX MCCIEIOBAHUIX JKHUBBIX OOBEKTOB U
9KOCHCTEM (omucanme, U3MEpCHHE, MIPOBEIICHHE
HAONIONIeHNH);  croco0aMy  BBISBICHUS W OLICGHKH
AHTPOTNIOTCHHBIX M3MCHEHUI B TIPHPO/IE;

HPy 4, YMCHHUC BbIACIATH CYIICCTBCHHBIC ITPU3HAKU:

CTPOEHUS BUPYCOB, KIETOK IPOKApUOT U JIYKApHOT;
OZTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHMOreo1eH030B, FKOCUCTEM U Onochepsl;

CTPOCHHSI OPraHOB W CHCTEM OPTraHOB PACTCHUH,
KHUBOTHBIX, YEJIOBEKa; IPOIECCOB KU3HEACITEIHHOCTH,
NPOTEKAIONIMX B OpPraHW3Max pPACTEHH, >KUBOTHBIX W
YEJI0OBEKa;

OMONOTMYECKHX  MpPOIEeccoB: oOMeHa  BEIIeCTB
(meTabonusm), UHPOpPMAIIMM U TPEBPAIIECHUS SHEPTHH,
OpOXEHHUs, aBTOTPO(PHOTO M TeTepoTPO(HOrO THUIIOB
nuTanusi, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, OSMOpHOTreHe3a, MOCTIMOPHOHAIBLHOTO
pa3BHUTHS, Pa3MHOXKEHUS, WHIUBUAYAIBHOTO Pa3BHTHS
opranu3Ma  (OHTOTeHe3a), B3aUMOJCHCTBHS  TEHOB,
TeTEepPO3HnCa; JIEUCTBUA  HMCKYCCTBEHHOTO ot0opa,
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CTaOUITU3UPYIOLIETO, ABMXKYIIETO ¥ Pa3phIBAIOIIETO

€CTCCTBECHHOI'O 0T6opa; AJJI0MaTpu4CcCKoro u
CUMIIATPHUYCCKOTO BI/II[OO6pa3OBaHI/I$I; BJIMAHUA IBUKYIIHUX
CHJI 9BOJIOIIMH Ha FCHO(bOHI[ IMOITYJIALIUH

MPUCIIOCOOJICHHOCTH OpPraHM3MOB K Cpeie oOuTaHwus,
yepeloBaHUs HAMNpaBICHUI SBOJIIOLMU; KPYyroBOpOTa
BEILECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

[Py 5. yMeHuWe ycCTaHaBJIMBaTh B3aUMOCBSA3U MEXKIY
CTpoeHUEM U (YHKIMSIMH: OPTaHOUJOB, KIETOK Pa3HBIX
TKaHel, opraHaMH W CHCTEMaMU OpPraHOB y PacTEHHUH,
YKUBOTHBIX U YEJIOBEKa; MKy dTaraMu oOMeHa BEIICCTB;
JTalmamM KJIETOYHOTO IHMKJIa M JKU3HEHHBIX IIHMKIJIOB
OpPraHW3MOB;  dTalaMd  SMOPHOHAJIBHOTO  PA3BUTHS;
reHoturnioM © (eHoturnom, QeHoruriom u (hakTopamu
Cpensl OOWMTAHUWS, MPOLECCAMU ABOJIOLNUU; JIBUKYITUMHU
CWJIaMHd  aHTPONOreHe3a; KOMIOHEHTaMU  Pa3IUYHBIX
9KOCHCTEM U TPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

[IPy 6. ymeHue BBISBISATH OTIMYUTENbHBIE MPHU3HAKU
JKUBBIX CHCTEM, B TOM 4YHCIe TpuOOB, pacCTCHUH,
KUBOTHBIX M 4YEJIOBEKa; MPUCIIOCOOIEHHOCTh BHJIOB K
cpene oOwTaHus, AOMOTHYECKMX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCUCTEM, B3aUMOCBS3€H OpraHM3MOB B
COO0IIIeCTBAX, aHTPOIIOTCHHBIX U3MEHEHHUI B SKOCUCTEMAX
CBOEM MECTHOCTH,;

[Py 7. yMeHME HCNOJIB30BaTh COOTBETCTBYIOIINE
apryMEHTHI, OHMOJIOTHUECKYIO TEPMUHOJIOTHIO u
CUMBOJIMKY JUIsl JIOKa3aTeJIbCTBAa pOJCTBA OPraHU3MOB
pa3HBIX ~ CHUCTEMaTHMYECKUX  TPYMI; B3aUMOCBS3U
OpPTraHWU3MOB M Cpelbl OOWTAaHUS; €IUHCTBA YEJTIOBEUCCKUX
pac; HEOOXOAMMOCTH  30pOBOro  oOpasza  KHU3HH,
COXpaHEHUs Pa3HOOOpa3usi BHJIOB M OKOCHUCTEM, Kak
YCIIOBHSI COCYIIECTBOBAHUS MPUPO/IbI U YEIOBEUECTRA;

[IPy 8. ymeHue pemarb NOHMCKOBbIE OHOJIIOTHYECKHE
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3aJa4l, BBIABJIATH HpI/I‘-II/IHHO-CJIC,Z[CTBeHHBIe CBs3HU MC)KIIy
HCCIIeAyEeMbIMU OHOJIOrMYCCKUMU 00BEKTaMH,
HpOHCCCﬁMI/I n ABICHUSAMMU, ACJIaTh BBIBOJAbI U HpOFH03BI
Ha OCHOBaHUH IMOJIYYCHHBIX PE3yJIBTATOB;

[IPy 9. ymenue BbIOBUTAaTh TUIIOTE3bI, IPOBEPITH HX
9KCIEPUMEHTAJIbHBIMUA CpPEACTBAMHU, (POPMYIUPYS LEJb
HCCIIEIOBAHMSI, aHAJIU3UPOBATh MOJIYYEHHbIE PE3YJIBTAThl U
Jie1aTh BbIBOJBL;

ITPy 10. IIPUHUMATh ydacTue B Hay4yHO-
UCCIIeIOBATENIbCKOH paboTe MO OHOJIOrHH, 3KOJIOTMHM U
MEIUILIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAay4YHBIX
ofmecTs ¥ MyOIMYHO TPEACTABIATH  HOJTyYEHHbIE
pe3ynbTarhl Ha YYEHHYECKHX KOH(MEPEHIHSIX pPa3HOTO
YPOBHS;

IIK 3.5. YuacTBOBaTh B
UMMYHOTIPO(UITAKTHKE
MH(}EKITMOHHBIX
3a00JIeBaHUH.

JIMYHOCTHBIE PE3YNIbTATHI
TPYIOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpPYAY,
TPYIOJO0HE;

- TOTOBHOCTh K aKTUBHOU AEATCILHOCTH TEXHOJIOTHYECKOM U
COIMAIbHOW HAIPaBIEHHOCTH, CIOCOOHOCTh MHHMIIMHUPOBATH,
IJIAHUPOBATh

Y CaMOCTOSITEJILHO BBITIOJIHSITH TAKYIO JICSITEIbHOCTD;

- UHTEpeC K pasnuyHbiM cdepam mnpodeccruoHaIbHON
JIeITSILHOCTH.

MeTtanpeamMeTHble pe3yiabTaThl IOJKHBI OTPaXKaTh:
OBnazieHUe yHHUBEPCATbHBIMU Y4YE€OHBIMH TTO3HABATEIHLHBIMU
JIECTBUSIMHU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

- CaMOCTOSITENbHO (HOPMYNIHUPOBATh U AKTYaIU3UPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIIECTBEHHBIN MpHU3HAK
WM OCHOBaHWMS  JUIsl  CPaBHEHWs,  KJIacCU(PUKAIMH
# 00001IEeHNS;

- ONpEeNeNsiTh e ACSITCIBHOCTH, 3a7aBaTh MapaMeTphl U

JOJDKHBI OTpaXXaTb B YaCTHU:

OCO3HAaHHWC ILICHHOCTH MaCTCpPCTBA,

I[IP6 1. CdopMHupoBaHHOCTH, 3HAHUH O MECTE W POJHU
OuosorNN

B CHCTEME HAaydyHOro 3HaHus; (DYyHKIHMOHAJIBbHOU
IPaMOTHOCTH  YeJOBEKAa I PELICHUS JKU3HEHHBIX
npoOeM.

I[MP6 2. CdopMHpOBaHHOCTP YMEHHUSI  PacKpbIBAaTh
coJiep KaHue OCHOBOIIOJIATratoIMX OMOJIOTHYECKUX
TEPMUHOB M TOHSATHI: »U3Hb, KJE€TKa, TKaHb, OpraH,
OpraHu3M, BHJ, HONYJALMSA, SKOCHCTEMa, OHOLEHO3,

ouocdepa; metaboau3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEPTUH), TOMEOCTa3 (caMoperynsius), OHoCUHTe3 Oernka,
CTPYKTypHasi OpTaHW3aIUsl KUBBIX CUCTEM, TUCKPETHOCTD,
CaMOpETYISINSI, CaMOBOCIPOU3BENCHUE (PEHpPOAYKIINs),
HACJICJICTBEHHOCTh, W3MEHYHMBOCTh, JHEPro3aBUCUMOCTb,

pocT
Y pa3BHUTHE, YPOBHEBAS OPTaHU3AIIHSI.
IMP6 3. CdopMHpPOBaHHOCTE YMEHHS  pacKpbIBaTh

coJiepKaHuEe OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX TEOPUH
U TUNOTE3: KIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOKICHUS dKU3HU U YEJIOBEKA.
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KPUTEPUU UX JOCTHKCHUS,

- BBIABIATH  3aKOHOMEPHOCTH U
pacCMaTpruBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B
COOTBETCTBUE  PE3YJIbTATOB
MOCJICACTBHH JICATEIBHOCTH;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

NPOTUBOpEYHsT B

JACATCIIBHOCTh, OLCHHUBATH
OCIIAM, OICHUBATL  PUCKHU

- BJIAJICTh HaBBIKAMU y4eOHO-HCCIIeIOBATENbCKOM
U TPOCKTHOM  JEATEIbHOCTH, HAaBbIKAMHU  Ppa3pellCHUs
npo0em;

- BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBsA3U
M aKTyaJlu3upoBaTh  3ajady,  BBIABHIaTh  THIIOTE3Y

cec pGIHCHI/Iﬂ, HAaXOIUThb apFYMGHTI)I IJIA 10KA3aTCJIIbCTBA CBOUX
YTBEPIKICHHI, 33/1aBaTh MIAPAMETPhI U KPUTCPUH PEIICHHUS,

- aHaJII/IBI/IpOBaTI) HOJ'IyT-IeHHI)IC B XO0I¢€ peIHeHI/Iﬂ 3a1a4u
pe3yabTaThl, KPUTHUYECKHA OICHUBATh WX JIOCTOBEPHOCTD,
HpOFHOBI/IpOBaTB N3MCHCHHUC B HOBBIX YCJIOBI/IHX;
pa3pabarbIBaTh IUIAaH PEHICHUS MPOOJIEMBI C YUETOM aHAJIN3a
HMEIOIINXCI MaTepUaIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;

-- yMeTh TMEPEHOCHUTh 3HaHUS B  [O3HABATEIBHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- yMeThb HHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX
o0JacTen;

- BBIIBHTaTh HOBBIE HIEH,
MOJXOJIBI U PEUICHUS

npeajaratb OpHUIrMHAJIbHBIC

IMP6 4. CdopMHpPOBaHHOCTE YMEHHUSI  pacKpbIBaTh
OCHOBOTIOJIATAlOIe  OHMOJIOTMYECKHE  3aKOHBI |
3aKOHOMEPHOCTHU

(I'. Mengensa, T. Moprana, H.1. BaBunoga, D. I'ekkens,
®. Mrwomiepa, K. Bapa), rpanuiibl uX OPpUMEHUMOCTH K
KUBBIM CHCTEMaM.

I[IP6 5. IlpmoOpereHue oOmbITa MPUMEHEHUS OCHOBHBIX
METOJOB ~ HAy4YHOrOo  TIO3HAHMS, HCIOJNb3yeMbIX B
Ouosoruu: HAOIIOIeHUS
U ONHCAHUSA JKUBBIX CHCTEM, IIPOLIECCOB U SIBIICHUII;
OpTraHU3aIIN

U TPOBEACHHUS OMOJIOTMYECKOTO  JKCIEPHUMEHTa,
BBIJIBIDKCHUSI THIIOTE3, BBISIBICHHUS 3aBUCHUMOCTH MEXIY
UCCIIElyeMbIMH BEIMYMHAMH, OOBSACHEHUS MOTYYCHHBIX
pe3ynbratoB W (QopMynHpoBaHHS ~ BBIBOJOB  C
UCIIOJIb30BaHUEM HAYYHBIX IMOHSATHI, TEOPUI U 3aKOHOB.

[MP6 6. CdopMUPOBAHHOCTH  YMEHHUS  BBLICIATH
CYIICCTBEHHbBIC MPHU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

U MHOTOKJICTOYHBIX OPraHM3MOB, BHJOB, OMOI'COIICHO30B
U DKOCHCTEM; OCOOCHHOCTH TPOIIECCOB OOMEHA BEIICCTB
W TIpEBpallicHUs OJHEPrMM B KIETKe, (OoToCUHTE3a,
TJTACTHYECKOTO M SHEPTeTUICCKOTr0 OOMEHA, XeMOCHHTE3a,
MHUTO3a, MeHo03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
paSMHO)KeHI/ISI, I/IHZ[I/IBI/II[yaJ'IBHOFO pa3BI/ITI/I$I OpFaHI/ISMa
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
otbopa, BUJ1000pa30BaHuUs, MIPUCTIOCOOICHHOCTH
OpPraHU3MOB K cpelie OOMTaHWs, BIUSHHUS KOMIIOHEHTOB
3KOCHUCTEM, aHTpOHOFeHHBIX I/ISMCHCHl/If/'I B DKOCHUCTEMaAX
CBOEM MECTHOCTH,

KpyroBOpoTa BELIECTB U IPEBpalleHUE HHEPruu B

6uocdepe.

[MP6 7. CdopMuUpOBaHHOCTE yMEHHUS  TPUMEHSTH
MOJIYYCHHBIE 3HAHWS JUIsI OOBSICHEHHUS OMOJOTHYECKHX
TPOIIECCOB " SIBIICHHH,

I TPUHATHUSA TTPAKTHYCCKUX peIJ_IeHI/Iﬁ B IIOBCEOHEBHOI
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KU3ZHU
C IeNbI0 oOecrneueHus] 0€30MaCHOCTH CBOETO 370POBBS U
3II0POBbsSI OKPY)KAIOLIUX JIIOJICH, COOMIONEHHs 3710pOBOTO
oOpa3a JKU3HH, HOPM TPaMOTHOTO TIOBEJIEHUS B
OKpY’KaroIleu IIPUPOIHOMN cpene; IIOHUMaHue
HEO0XOIUMOCTH UCIIOJIb30BaHUS JOCTUKECHUH
COBPEMEHHOW  OuoMOTMM W OWOTEXHOJOTWH ISt
PaIMOHATIBLHOTO IPUPOAONOIB30BaAHUS.

mP6 8.  CdopmupoBaHHOCTH  yMEHHS  peliath
OMOJIOTMYECKHE 3aJaud, COCTaBJISATh TI'E€HOTUIINYECKUE
CXEMBI CKPEUIMBAHUS JJISl Pa3HbIX THIIOB HACIEIOBAHUS
IPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBI MEpeHoca
BEIIECTB M DSHEPruM B HJKOCHUCTeMax (LenH IUTaHHA,
MIUIIEBBIC CETH).

IMP6 9. CdopMHpPOBAaHHOCT, YMCHHH KPUTHUYECKU
OlICHUBAaTh HMH(OPMALNIO OUOJIOTUYECKOTO COJEp>KaHus,
BKJIIOYAIOIYI0 TICEBIOHAYYHBIC 3HAHHUS W3 PA3TUYHBIX
UCTOYHHUKOB (CpeacTBa MaccoBod MH(pOpMAaIUU, HAYYHO-
HOIYJISIPHBIE MaTepPHAaIIbl); HHTEPIPETHPOBATH ITUYECKUE
ACTICKTBI COBpPEMEHHBIX HCCIIeIOBaHUI
B OMOJIOTHH, MEIHUIIMHE, OMOTEXHOJIOTHH; PACCMAaTPUBATh
r7100abHbIE HKOJIOTHYECKUE MPOOJIEeMbl COBPEMEHHOCTH,
(dhopmupoBarb

110 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHUIO.

I[MP6 10. CdopmMupoBaHHOCTH yMEHHH  CO37aBaTh
COOCTBEHHBIE IUCHbMEHHbIE M YCTHbIE COOOIIEHUS Ha
OCHOBE OMOJIOrMYecKONM HHPOpMAIMM W3 HECKOJIbKUX
UCTOYHUKOB, TPAMOTHO HCIONB30BaTh TMOHSTUIHBIN
anmapar OMOJIOTHH.

[Py 1. chopMupoBaHHOCTb 3HAHUH O MECTE€ U PpOJIU
Ouosoruu B CHCTEME  €CTECTBEHHBIX  HayK, B
(hopMHUPOBAaHHHM  COBPEMEHHON  €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, B IIO3HAHUU 3aKOHOB IIPUPOBI U PELICHUU
KU3HEHHO BAJKHBIX COIIMAIBHO-3TUYECKHUX,
HSKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIeM YellOBeYeCTBa,
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a Takke B PCIICHUU BOMPOCOB  PANUOHAIBHOTO
MPHUPOJIOTIONB30BaHMS;, B (HOPMUPOBAHHH IIEHHOCTHOTO
OTHOILICHHS K MpPHUPOJE, OOIIECTBY, YEJOBEKY; O BKIAJe
POCCUICKMX M 3apyOeXHBIX YYEHBIX - OHOJOTOB B
pa3BUTHE OMOJIOTHUY;

[IPy 2. yMmeHuWe BIaueTh CHUCTEMOW OHMOJIOTHYECKUX
3HaHUH, KOTOPast BKJIIOYACT:

OCHOBOIIOJIATalOIIMe OHOJOTHYCCKUE TEPMHUHBI U
MOHATHS (KU3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BHJI,
TOTYJISIIIHS, JKOCUCTEMA, OHOLIEHO3, ouocdepa;
MeTaboNM3M,  TOMEOCTa3,  KJICTOYHBIA  UMMYHHUTET,
OumocuHTe3  Oenmka,  OWOIONMMEpBI,  JUCKPETHOCTD,
cCaMOpeTyIISIus, CaMOBOCIIPOH3BE/ICHHE,
HACJICJICTBEHHOCTh, HM3MEHUYHUBOCTh, JHEPrO3aBHCHUMOCTD,
pOCT U pa3BUTHE);

OMoNoruueckre Teopuu: KIeToyHass Tteopus 1.
[[IBanna, M. Illneiinena, P. BupxoBa; KJIOHaIBHO-
cenexktuBHoro ummynurera II. Dpmux, .M. Meunukosa,
XpOMOCOMHasi Teopus HacineactBeHHocTH T. Moprana,
3aKkoH 3apojpiieBoro cxoactBa K. bapa, sBomronmonHas
teopusa Y. /lapBrHa, CMHTETHYECKas TEOPHUS SBOJIOIUH,
Teopus aHTponoreHe3a Y. Jlapsuna; Teopus 6uoreoreHo3a
B.H. CykaueBa; yuenuss H.W. BaBumoBa - o Ilentpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KYIBTYPHBIX PAacTEHUH,
A.H. CeseprioBa - 0 MyTsSX ¥ HampaBJICHHUSIX JBOJIOLNH,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHEI (emnHOOOpA3Ms IIOTOMKOB MEepPBOTO
MOKOJIEHUS, PACIICIUICHUS MPU3HAKOB, HE3aBUCHUMOTO
HaclienoBaHusl Tpu3HakoB [. MeHzensd, CIEemIeHHOTo
HACJIEIOBaHMS MPU3HAKOB U HAPYLICHHUS CLETUIEHUS T€HOB
T. Moprana; roMOJIOTHYECKUX PSAIOB B HACIEICTBEHHOU
M3MEHUYMBOCTH H.N. Basuiona, T€HETUYECKOTO
paBHoBecust Jlx. Xapau u B. BaiinGepra; 3apoasiinieBoro
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cxonctBa K. Bapa, 6uorenerndeckoro 3akona . [exkens,
®. Mromepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaBuna (Muaumyma O. Jlubuxa, 3KoJIOTrHYECKOM
MMpaMU/Ibl YKCEN, OMOMACChl U SHEPTHUH);

TUIIOTE3BI (koarepBaTHOM AN. Omnapuna,
nepBuuHoro Oynbona Jk. Xommeina, mukpocdep C.
®doxkca, pudosuma T. Yek);

[Py 3. BnageHue cuCTeMOH 3HaHWA 00 OCHOBHBIX
METO/laX  HAy4yHOro  IO3HAHWSA, HCIOJb3YyEeMBIX B
OMOJIOTMYECKNX HCCICIOBAHUSX JKHBBIX OOBEKTOB U
9KOocucTeM  (OmucaHWe,  W3MEpPEHHE,  IPOBCICHHE
HaONIONIeHNH);  croco0aMy  BBISBJICHUST W OLICGHKH
AHTPOIIOTCHHBIX U3MEHEHUI B TIPUPOJIE;

[1Py 4. ymeHue BbIIEISTH CYILIECTBEHHbIE IPU3HAKU:

CTPOEHHSI BHUPYCOB, KIETOK MPOKAPHOT M IYKAPHOT;
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHW3MOB, BHUOOB,
OMOreo1eH030B, IKOCHCTEM U Orochepsl;

CTPOCHHA OPraHoB M CHUCTEM OpPraHoB paCTeHI/II\/JI,
JKUBOTHBIX, YCJIIOBCKA; IMPOLCCCOB KUBHCACATCIbHOCTHU,
MIPOTCKAOINX B OpraHu3Max paCTGHHﬁ, JKUBOTHBIX H
YCJIOBCKa,

OMOJIOTUYECKNX  TPOIECCOB: OOMEHa  BEIICCTB
(Merabonusm), MHGOpMAIMM W TPEBPALCHUS SHEPTHH,
OpokeHusi, aBTOTPO(HOTO U TeTepoTPOPHOro THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio3a,
ramMeTroreHesa, 5SMOpHOreHe3a, MOCTAIMOPHOHAIBLHOTO
pa3BUTHS, Pa3MHOXKEHUS, WHAWBUAYAJILHOTO pPa3BUTHUS
opranuzMa  (OHTOTeHe3a), B3aUMOJICHCTBHS  TCHOB,
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reTepO3UCa; JEHCTBUN HUCKYCCTBEHHOI'O orbopa,
CTaOMJIM3HUPYIOLIETO, JABIJKYLIETO M pa3pbIBAIOLIETO

€CTECTBEHHOIO otbopa; aJIJIONATPUIECKOTO u
CHUMIIaTPUYECKOT0 BUI000pa30BaHus; BIUAHUS ABHKYIINX
CHII ABOJIIOLIMU Ha reHo(oH HOMYJISALUY;

IpUCIIOCOOTIEHHOCTH OPraHU3MOB K cCpele OOuTaHus,
YepelOBaHUsl HANpaBICHUU SBONIOIMHU; KpPYroBOpOTa
BEIIECTB U MTOTOKA YHEPTHH B SKOCHCTEMAX;

[IPy 5. ymeHue ycTraHaBIMBaTb B3aUMOCBS3M MEXKIY
CTPOCHHEM U (QYHKIUSIMH: OPraHOMJOB, KJIETOK pPa3HbIX
TKAHEW, OpraHaMM M CHCTEMaMH OPIraHOB y pPacCTEHUH,
KUBOTHBIX U YEJIOBEKAa; MEXJy 3TalaMi OOMeHa BEIleCTB;
JTanamMM KJIETOYHOTO ILMKJIAa M JKU3HEHHBIX LIMKJIOB
OpPraHu3MOB; JTalaMd  SMOPHOHAIBHOIO  PA3BUTHS;
reHOTUNIOM u (peHotunoMm, (EHOTHUNOM U (aKTopamu
cpeabl OOMTaHUs; MPOLIECCaMHU 3BOJIIOLUY; JIBUKYIIMMU
CWJIaMU  aHTPOIOT€HE3a; KOMIIOHEHTaMU  PAa3JIMYHBIX
HKOCUCTEM U NMPUCIIOCOOIEHUSIMHU K HUM OpPraHU3MOB;

[Py 6. ymeHue BBIABIATh OTIMYUTEIBHBIC MPH3HAKU
KUBBIX CHCTEM, B TOM 4YHCIIe TpuUOOB, pACTEHUH,
KUBOTHBIX M 4YEJIOBEKAa; MPHUCIIOCOOICHHOCTh BHJIOB K
cpene  obutaHus, aOMOTHYECKMX U  OMOTHYECKHX
KOMITOHEHTOB JKOCHCTEM, B3aHMOCBS3€H OPraHu3MOB B
CO00I1IeCcTBaX, AHTPOTIOTEHHBIX U3MEHEHUH B SKOCHCTEMAaX
CBOCH MECTHOCTH,

[IPy 7. yMeHME HCHOJIB30BaTh COOTBETCTBYIOIIUE
apryMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO u
CUMBOJIMKY JUISl JIOKa3aTelbCTBA POJICTBA OPTaHU3MOB
pa3HBIX CHUCTEMATHYECKUX TPy, B3aUMOCBS3H
OpPTaHU3MOB U Cpeibl OOUTAHUS;, €IUHCTBA YETIOBEYECKUX
pac; HeoOXOmMMOCTH  3I0pOBOTO  o0pa3za  KHU3HH,
COXpaHEHHUs pPa3HOOOpa3Wsi BUIOB M DJKOCUCTEM, Kak
YCJIOBHSI COCYIIECTBOBAHUS MPUPOJIHI U YETIOBEUECTBA;
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[Py 8. ymeHue pemarb TIOHCKOBBIE OHMOIIOTHYECKHE
3a/1a4U; BBIABIIATH IPUYMHHO-CICICTBEHHBIE CBA3H MEXIY
HCCIeAyeMbIMU OMOJIOTHUECKIUMH 00bEeKTaMH,
IIPOLECCAaMU U SIBIICHHUSMH; [€J1aTh BBIBOABI U IIPOTHO3bI
Ha OCHOBAaHUU IOJIYYEHHBIX PE3Y/IbTaTOB;

[Py 9. yMeHHe BBIABUIaTh THUIIOTE3bI, MPOBEPITH HX
IKCIIEPUMEHTAIBLHBIMUA CPEACTBAMHU, (POPMYIUPYS LEh
UCCJIEZIOBAHNUS, aHATIM3UPOBATh MOJIYUYECHHBIE PE3yJbTaThl U
JieaTh BHIBOJIbL;

[1Py 10. [IPUHUMATh ydactue B Hay4yHO-
HCCJIeIOBATEIbCKOW paboTe 1O OHOJIOTHH, SKOJOTUH M
MEJUIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX Hay4HBIX
o0miecTB ¥ NyOJMYHO  MPENCTaBIATh  MOJTy4YEHHbIE
pe3yiapTaThl Ha YYEHHYECKMX KOH(EpeHIMSX pa3HOro
YPOBHS;

IIK 5.1. Pacno3uasarb
COCTOSIHUS,
MIPEICTABIISIFOIIHE
yrpo3y KU3HU.

JIn4HOCTHBIE PE3yJbTAThI
TPYJIOBOT'O BOCITUTAHMUS:
- TOTOBHOCTh K TpYAY,
Tpyaomooue;

- TOTOBHOCTh K aKTHBHOM JESATEIHHOCTH TEXHOJIOTHYECKON U
COLIMAJIbHOW HAMpPaBIEHHOCTH, CMOCOOHOCTh HMHUIIMHUPOBATH,
TIJIAHUPOBATh

Y CAMOCTOSITEJIBHO BBINIOJIHSATH TAKYIO AESITEIbHOCTD;

- HHTEpeC K pas3nuydbiM cdepam mpodecCHoHATBHON
NEeSATEIbHOCTH.

MerarnpeamMeTHbIe pe3yabTaThl TOJDKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIBLHBIMU YY€OHBIMH TO3HABATEILHBIMU
JEACTBUSAMMU:

a) 0a30BbIE JTOTHYECKHUE JICHCTBUS:

- CaMOCTOSATENTHLHO (OPMYIUPOBATh U  aAKTYaJIU3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATh CYIIECTBCHHBIN MPU3HAK
WIM  OCHOBaHUS Ui  CpaBHEHUs,  KiIAacCU(UKALNU

AOJDKHBI OTpakaTb B  4YaCTH!:

OCO3HAHHUE LCHHOCTH MACTCPCTBaA,

I[IP6 1. CdopMupOBaHHOCTh 3HAHUH O MECTE W POJHU
OuoI0ruu

B CHUCTEME HAy4YHOTO 3HaHWSA;, (PYHKIHMOHAILHOU
IPAaMOTHOCTH  4YeJIOBEKAa ISl PELIeHHs JKU3HEHHBIX
pooJeM.

IIP6 2. CdopMHpPOBaHHOCT, YMEHHUSI  pacKpbIBaTh
coziepkaHue OCHOBOTIOJIATAIOIINX OHMOJIOTUIECKUX
TEPMUHOB M TOHATUH: XH3Hb, KJETKA, TKaHb, OpraH,
OpraHu3M, BHJ, TOMYJSAIMSA, SKOCHCTEMa, OHOIEHO3,

6uocdepa; merabonu3M (0OMEH BELIECTB U NpPEBpalleHHUe
SHEPIHH), TOMEOCTa3 (caMoperyssiius), OMOCHHTE3 OeJKa,
CTPYKTYpHasi OpraHHM3alsl )KUBBIX CUCTEM, TUCKPETHOCTD,
CaMOpEeTyJISLMs, CaMOBOCIPOU3BENCHUE (PEenpoayKLHs),
HACJIe/ICTBEHHOCTh, M3MEHUYUBOCTH, JHEPrO3aBUCUMOCTD,
pocT

Y pa3BUTHE, YPOBHEBAsI OpraHU3aIIus.

[IP6 3. CdopMUPOBAaHHOCTH YMEHHSI  PacKpbIBaTh
coJiepKaHHuEe OCHOBOIIOJIATAIONINX OMOJIOTHUECKUX TeOpUi
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# 00001IEeHNS;
- ONpPENCNATh IENU JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH u IIPOTHUBOPECUMA B
pacCMaTprUBACMBIX SABJICHUAX,

- BHOCHUTb KOPPCKTUBBI B ACATCILHOCTH, OLCHHUBAThH
COOTBCTCTBHUC  PE3YJIbTATOB OCIIAM, OICHUBATL  PUCKHU

MOCJICACTBHH JICATEIBHOCTH;
0) 60a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJICTh HaBBIKAMU y4eOHO-HCCIIeIOBATEIbCKOM
U TPOSKTHOH JEATEIbHOCTH, HAaBBIKAMH pa3pelieHus
npo0Jem;

- BEISIBIISITH MPUYUHHO-CJICICTBEHHBIC CBSI3U
M aKTyaJlu3upoBaTh  3ajady,  BbBIABHIaTh  THIIOTE3Y

cec pGIHCHI/Iﬂ, HAaXOIUTb apFYMGHTI)I IJIA 10KA3aTCJIbCTBA CBOUX
YTBEPIKICHHI, 33/1aBaTh MIAPAMETPbI U KPUTCPUH PEIICHHS,

- aHaJII/IBI/IpOBaTI) HOJ'IyT-IeHHI)IC B XO0I¢€ peIHeHI/Iﬂ 3a1a4u
pe3yabTaThl, KPUTUYECKH OICHUBATh WX JIOCTOBEPHOCTD,
HpOFHOBI/IpOBaTB N3MCHCHHUC B HOBBIX YCJIOBI/IHX;
pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YUETOM aHAJIN3a
HMEIOIINXCI MaTepUaIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;

-- yMeThb TEpEeHOCUTh 3HAaHUS B  MO3HABATEIbHYIO
U IPAKTHUYECKYIO 00J1aCTH KU3HEACSITEIbHOCTH;

- yMeThb HHTErPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX
o0JacTen;

- BBIIBHATaTh HOBBIE HIEH,
MOJXOJIBI U PEUICHUS

npeajaratb  OpHUIrMHAJIbHBIC

U TUNOTE3: KIETOYHOW, XPOMOCOMHOM, MYTAIMOHHOM,
3BOJIIOIIMOHHOM, TPOUCXOKICHUS KU3HU U YETIOBEKa.

I[IP6 4. CdopMHpPOBaHHOCTE YMEHHUSI  pacKpbIBAaTh
OCHOBOIIOJIATraloIue  OHMOJIOTMYECKHE  3aKOHBI |
3aKOHOMEPHOCTHU

(I'. Mengensa, T. Moprana, H.1. BaBunoga, D. I'ekkens,
®. Mrwomiepa, K. bapa), rpanuiibl uX OPpUMEHUMOCTH K
YKUBBIM CHCTEMaM.

I[IP6 5. IlpmoOpereHue oOmbITa MPUMEHEHUS OCHOBHBIX
METOJOB ~ HAy4YHOrO0  TIO3HAHMS, HCIOJNb3yeMbIX B
Ouosoruu: HAOIIOIeHUS
U ONHCAHUSA JKUBBIX CHCTEM, IPOLIECCOB U SBICHUI;
OpTraHU3aIIN

U TPOBEACHHUS OMOJIOTMYECKOTO  JKCIEPUMEHTa,
BBIJIBIDKCHUSI THIIOTE3, BBISIBICHHUS 3aBUCHUMOCTH MEXIY
UCCIIElyeMbIMH BEIIMYMHAMH, OOBSICHEHUS MOTYYCHHBIX
pe3ynbratoB W (opMynHpoBaHHS ~ BBIBOJOB  C
UCIIOJIb30BAaHUEM HAYUYHBIX IMOHSATHI, TEOPUI U 3aKOHOB.

[MP6 6. CdopMUPOBAHHOCTH  YMEHHUS  BBLICIATH
CYIIECTBEHHbBIC MPHU3HAKK BUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX

U MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJOB, OHOT€OIEHO30B
U DKOCHUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEIIECTB
U TpeBpalleHus DHEPrMH B KJIETKe, (OTOCHHTE3A,
TJTACTHYECKOTO M SHEPTeTUYECKOTr0 OOMEHA, XeMOCHHTE3a,
MUTO3a, MeHo3a, OIUIOJAOTBOPEHHUS, Pa3BUTUS U
Pa3MHOXXCHHS, WHIANBHIYAILHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
otbopa, BUJ1000pa30BaHuUs, MIPUCTIOCOOICHHOCTH
OpPraHU3MOB K Cpele OOUTaHWs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, aHTPOIOTEHHBIX W3MEHEHHUH B JKOCHUCTEMax
CBOEM MECTHOCTH,

KPYyroBOpOTa BEIIECTB U TNPEBpaIICHHE
6uocdepe.

[MP6 7. CdopMuUpOBaHHOCTE yYMEHHUSI TPUMEHSTH
TOJIYYCHHBIE 3HAHMS JUIsI OOBSICHEHHUS OMOJOTHYECKHX

SHEpPruu B
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IPOLIECCOB 31 SIBJIEHUM,
JUISL TIPUHSATHS TPAaKTUYECKUX PEHIeHUH B MOBCEAHEBHOU
KU3HU

C LeJblo obecrieyeHus: 0€30MacCHOCTH CBOETO 370POBbS U
3II0POBbsSI OKPY)KAIOLIUX JIIOJICH, COOMIONEHHs 310pOBOTO
oOpa3a JKU3HH, HOPM TPaMOTHOTO TIOBEJIEHUS B
OKpYy>Karoleu MPUPOAHOMN cpene; MMOHUMAaHUE
HEOOXOIMMOCTHU UCIIOJIb30BaHUs JIOCTUKEHHH
COBPEMEHHOW  OuoNorMM W OWOTEXHOJNOTHH ISt
PaIMOHATIBLHOTO IPUPOAONOIB30BaAHUS.

mP6 8. CdopmupoBaHHOCTH  yMEHHS  peliath
OMOJIOTHYECKHE 3aJaud, COCTaBJISATh TI'E€HOTUIIUYECKUE
CXEMBI CKPEUIMBAHUS JJISI Pa3HBIX THIIOB HACIEIOBAHUS
NPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI MEepeHoca
BEIIECTB M DSHEPruM B HJKOCHUCTeMax (LEenH IUTaHHA,
MIUIIEBBIC CETH).

IMP6 9. CdopMHPOBAaHHOCT, YMCHHH KPUTHUYECKU
OlICHUBaTh HMH(OPMALNIO OUOJIOTUYECKOTO COJEp>KaHus,
BKJIIOYAIOIYI0 TICEBIIOHAYYHBIC 3HAHHS W3 PA3TUYHBIX
UCTOYHHUKOB (CpeicTBa MaccoBOW MH(pOpMalUU, HAYYHO-
HOIYJISIPHBIE MaTepPHalIbl); HHTEPIPETHPOBATH ITUYECKHE
aCTIeKThI COBPEMEHHBIX HCClIeI0BaHUM
B OMOJIOTHH, METUIIMHE, OMOTEXHOJOTHH;, PacCCMAaTPHBAThH
r7100abHbIe HKOJOTHYECKUE MPOOJIeMbl COBPEMEHHOCTH,
(dhopmupoBarb

110 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO.

MP6 10. CdopmMupoBaHHOCTH yMEHHH  CO37aBaTh
COOCTBEHHBIE IUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha
OCHOBE OMOJIOrMYecKONM HHPOpMAIMK W3 HECKOJIbKUX
UCTOYHUKOB, TPAMOTHO HCIOJB30BaTh IMOHSATUIHHBIN
amnmapaT OMOJIOTHH.

[Py 1. chopMupoBaHHOCTb 3HAHUH O MECTE€ U PpOJIU
OuosorMu B CHCTEME  €CTECTBEHHBIX  HayK, B
(hopMHUPOBAaHHHM  COBPEMEHHON  €CTECTBEHHOHAYIHOU
KapTUHBI MUpA, B IO3HAHUH 3aKOHOB IIPUPOJBI U PELICHUU
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KU3HEHHO BaYKHBIX COLIMATTbHO-ITHYECKHX,
HKOHOMHYECKUX, IKOJIOTUICCKUAX TPOOJIEeM UYelIOBEUEeCTBa,
a TakkKe B PCIICHUU BOIPOCOB  PAIMOHAIBLHOTO
NPUPOIONIONIB30BaHUS; B (OPMHUPOBAHUU I[IEHHOCTHOTO
OTHOIICHHS K MPHUPOJE, OOIIECTBY, YEJIOBEKY; O BKIAJe
POCCUICKMX M 3apyOeXHBIX YYEHBIX - OHOJOTOB B
pa3BUTHE OMOJIOTHUH;

[IPy 2. yMmeHuWe BIaIeTh CHUCTEMOW OHMOJIOTHYCCKUX
3HaHUH, KOTOPast BKJIIOYACT:

OCHOBOIIOJIATAlOIIEe OHOJOTHYECKHE TEPMHUHBI U
NOHSITHS (KWU3Hb, KIIETKA, TKaHb, OpraH, OPraHU3M, BH]I,
HOMYISIHS, JKOCHUCTEMA, OHOLIEHO3, ouocdepa;
MeTaboNM3M,  TOMEOCTa3,  KJICTOYHBI  WUMMYHHUTET,
OumocuHTe3  Oenmka,  OWOINONIMMEpBI,  JUCKPETHOCTD,
caMOpeTryJIsIus, CaMOBOCIIPOH3BE/ICHHE,
HACJICJICTBEHHOCTh, HW3MEHUYHUBOCTh, JHEPrO3aBHCHMOCTD,
pOCT U pa3BUTHE);

OWoNoruueckre Teopuu: KIeToyHass Tteopus 1.
[[IBanna, M. Illneiinena, P. BupxoBa; KJIOHaIBHO-
cesniekTuBHOro ummyHnurera Il. Opnux, .M. Meunukosa,
XpOMOCOMHasi Teopusi HaciencrBeHHoctn T. Moprana,
3aKkoH 3apojpiieBoro cxoactBa K. bapa, sBomonnonHas
teopusa Y. /lapBrHa, CMHTETHYECKas TEOPHUS SBOJIOIMH,
Teopust anTponorenesa Y. /lapBuHa; Teopust OnoreorneHosa
B.H. CykaueBa; yuenuss H.W. BaBumoBa - o Ilentpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KYIbTYPHBIX PAacTEHUH,
A.H. CeseprioBa - 0 mMyTsSX ¥ HampaBJICHHUSIX JBOJIOLNH,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHBI (emnHOOOpaA3Hs IMOTOMKOB MIepBOTO
MOKOJICHUS, PACHICTUICHUS] TPU3HAKOB, HE3aBUCUMOIO
HaclieMoBaHusl Tpu3HakoB [. MeHzensd, CIEemIeHHOTro
HacJe0BaHMS NMPU3HAKOB M HAPYLIEHUS CUEIUJIEHUS] TEHOB
T. Moprana; roMOJIOTHYECKUX PSIOB B HACIEICTBEHHOU
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N3MEHUYMBOCTH H.N. Basuiona, T€HETUYECKOTO
paBHoBecus [[x. Xapnu u B. BaiinOepra; 3aposiiieBoro
cxonctBa K. Bapa, 6uorenerndeckoro 3akona D. [exkens,
®. Mromepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaBuna (MuauMyMa HO. JIuOuxa, 3KoJIOTrHYECKOM
MMpaMU/Ibl YUCEN, OMOMACChl U SJHEPTHUH);

TUIIOTE3bI (koarepBaTHOM AN. Omnapuna,
nepBuuHoro Oynbona Jk. XommeiHa, mukpocdep C.
®doxkca, pudosuma T. Yek);

[Py 3. BnageHue cucTeMOH 3HaHWA 00 OCHOBHBIX
METO/laX  HAy4yHOr0  IO3HAHWSA, HCIOJb3YyEeMBIX B
OMOJIOTMYECKNX HCCICIOBAHUSX JKHBBIX OOBEKTOB U
9KOocucTeM  (OmucaHWe,  W3MEpPEHHE,  IPOBCICHHE
HaOMIONIeHNH);  croco0aMy  BBISBICHUST W OLIGHKH
AHTPOIIOTEHHBIX U3MEHEHHUI B TIPUPOJIE;

[1Py 4. ymeHue BBIIENSTH CYIIECTBEHHbIE PU3HAKHU:

CTPOEHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT;
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHW3MOB, BUOOB,
OMOTreo1eH030B, IKOCHCTEM U OHochepsl;

CTPOCHHA OPraHoB W CHUCTEM OpPraHoB paCTeHI/II\/'I,
JKUBOTHBIX, YCJIIOBCKA; IMPOLCCCOB KUBHCACATCIbHOCTHU,
MIMPOTCKAOINX B OpraHu3Max paCTGHHﬁ, JKUBOTHBIX H
YCJIOBCKa,

OMOJOTUYECKNX  TPOIECCOB: OOMEHa  BEIISCTB
(Merabonusm), uHGOpMAIMM W TPEBPALCHUS SHEPIHH,
OpokeHusi, aBTOTPO(HOTO U TeTepoTPOPHOro THUIIOB
NUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meiio3a,
ramMeToreHesa, 5SMOpHOreHe3a, MNOCTAIMOPHOHAIBLHOIO
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PasBuUTUA, Pa3MHOXCHUA, HWHAWBUAYAJIBHOI'O pPA3BUTHA
opranu3ma  (OHTOTE€HE3a), B3aUMOJCWUCTBHUS  T'CHOB,
reTepo3uca; JEUCTBUI HCKYCCTBEHHOTO orbopa,
CTaOUITU3UPYIOLIET0, JABMXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO oToopa; aJIONaTPUYECKOTO u
CUMIATPUYECKOr0 BUI000pa30BaHU; BIMSIHUS ABHXKYILIUX
cui ABOJIIOLIUU Ha reHo(OH]T TOTYIISIIU U,
IpUCTIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOuTaHus,
4yepeloBaHUs HANpPaBICHUH OSBOJIOIHMH, KpPyroBOpOTa
BEIIECTB U MTOTOKA YHEPTHH B SKOCHCTEMAX;

[IPy 5. ymeHue ycTraHaBIMBaTb B3aUMOCBS3H MEXKIY
CTpPOCHHEM U (QYHKIUSIMH: OPraHOMJOB, KJIETOK DPa3HbIX
TKAaHEW, OpraHaMM M CHCTEMaMH OPIraHOB y pPAaCTEHUH,
KUBOTHBIX U YEJIOBEKA; MEX/y 3TallaMi 0OMeHa BEIleCTB;
JTanamMM KJIETOYHOTO ILMKJIAa M JKU3HEHHBIX LIHMKIJIOB
OpPraHu3MOB;  JTalaMd  SMOPHOHAIBHOIO  PA3BUTHS;
reHoTUrnoM " (eHorunoMm, (EHOTHUNOM U (aKTopamu
cpeabl OOMTaHUs; MPOLIECCAaMH 3BOJIOLUH; JIBUKYIIUMHU
CWJIaMU  QHTPOIIOT€HE3a; KOMIIOHEHTaMU  PAa3JIMYHBIX
9KOCUCTEM U NMPHUCIIOCOOIEHUSIMHU K HUM OpPraHU3MOB;

[IPy 6. yMeHue BBIABIATH OTIMYUTENbHBIE MPU3HAKU
KUBBIX CHCTEM, B TOM 4YHCIIe TpUOOB, paCTEHUH,
JKHUBOTHBIX M YCJIOBECKA, HpI/ICHOCO6J'I€HHOCTI> BUIOB K
cpene  obutaHus, aOMOTHYECKMX U  OHOTHYECKHX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€el OpraHnu3sMoB B
CO00I1IeCcTBaX, AHTPOTIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX
CBOCH MECTHOCTH,

[IPy 7. yMeHME HCHOJIB30BaTh COOTBETCTBYIOIIUE
apTyMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO 51
CUMBOJIMKY JUISl JIOKa3aTelbCTBA POJICTBA OPTaHU3MOB
pa3HBIX CHUCTEMATHYECKUX TPy, B3aHUMOCBS3U
OpPTaHU3MOB U Cpeibl OOUTAHUS;, €IUHCTBA YETOBEUYECKUX
pac; HeoOXOmMMOCTH  3I0pOBOTO  oOpa3za  KHU3HH,
COXpaHEHHUs pPa3HOOOpa3Wsi BUIOB M DKOCUCTEM, Kak
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YCJIOBUSA COCYHICCTBOBAHUSA IMPUPOJALI U YCIIOBCUCCTBA,

[IPy 8. ymeHue pemath TMOUCKOBBIE OHOJIOTHYECKHE
3a/1a4¥; BBISABIISITH IPUUYMHHO-CIICACTBEHHBIE CBSI3U MEXIY
UCCIIEyeMbIMU OMOJIOrHYECKUMHU o0beKTamH,
MpoIeCCaMy U SIBICHUSIMU; JIeJaTh BBIBOABI U MPOTHO3bBI
HAa OCHOBaHUH MOJYYECHHBIX PE3YIIbTaTOB;

[IPy 9. ymenue BbIOBUTaTh TMIIOTE3bI, IMPOBEPATH MX
9KCIEPUMEHTAJILHBIMUA CpPEACTBAMHU, (QOPMYIUPYS LEJb
HCCIIEIOBAHMSI, aHAJIU3UPOBATh MOJIYyYEHHbIE PE3YJIBTAThl U
Jie1aTh BbIBOJIBL;

[1Py 10. IIPUHUMATh ydacTue B Hay4yHO-
UCCIIeIOBATEeNIbCKOW paboTe MO OHOJIOTHH, 3KOJIOTMH U
MEIUILIMHE, MPOBOAMMON Ha 0a3e IMIKOJBHBIX Hay4YHBIX
obmecTs ¥ NyOJIMYHO TNPEACTABIATH HOJTyYEHHbIE
pe3ynbTarhl Ha YYEHHYECKHX KOH(MEPEHIHSIX pPa3HOTO
YPOBHS;

I[IK 5.2. Oxka3biBath
MEMIIMHCKYIO TTOMOIIIb
B DKCTPEHHOU (opme.

JIMYHOCTHBIE PE3YNIbTATHI
TPYIOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpyaYy,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOU AEATCILHOCTH TEXHOJIOTHYECKOM U
COIMAIbHOW HAIPaBIEHHOCTH, CIOCOOHOCTh MHHMIIMHUPOBATH,
IJIAHUPOBATh

Y CaMOCTOSITEJIBHO BBITIOJIHSITH TAKYIO JICSITEIbHOCTD;

- UHTEpeC K pasnuyHbiM chepam mnpodeccruoHaIbHON
JIeITSILHOCTH.

MeranpeameTHbie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue yYHHMBEPCATbHBIMUA YYE€OHBIMU TTO3HABATEIHLHBIMU
JIENCTBUSAMU:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENbHO (HOPMYNIHUPOBATh U AKTYaAIU3HUPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJINBATh CYILIECTBEHHBIN

JOJDKHBI OTpaXaTb B YaCTHU:

OCO3HaHHUC ILICHHOCTHU MAaCTCPCTBA,

IIPpHU3HAK

I[IP6 1. CdopMHupoOBaHHOCTH, 3HAHUH O MECTE W POJHU
Ouosorun

B CHCTEME HAaydyHOro 3HaHufA; (DYyHKIHMOHAIBHOU
ITPaMOTHOCTH  YeJlOBeKa Uil pELIeHUs KU3HEHHBIX
npoOeM.

I[MP6 2. CdopMHpPOBaHHOCTH YMEHHUSI  PaCKpbIBAaTh
coJiep KaHue OCHOBOIIOJIATratoInX OMOJIOTNYECKUX
TEPMUHOB M TOHSATHI: *U3Hb, KJE€TKa, TKaHb, OpraH,
OpraHu3M, BHJ, NONYJIALMSA, SKOCHCTEMa, OHOLEHO3,

ouocdepa; metadboau3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEPTUH), TOMEOCTa3 (CaMOperynsius), OnocuHTe3 Oernka,
CTPYKTYpHasi OpraHu3anus )XUBbIX CUCTEM, TUCKPETHOCTD,
CaMOpETYJISIHNSI, CaMOBOCIPOU3BENCHUE (PEHpPOAYKIINs),
HACJICJICTBEHHOCTh, W3MEHYHMBOCTh, JHEPro3aBUCUMOCTb,

pocT
Y pa3BHUTHE, YPOBHEBAS OPTaHU3AIIHSI.
I[IP6 3. CdopMHpOBaHHOCTh YMEHHUS PaCKpBIBATh
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Nniin OCHOBAaHUs
1 0000IIEHUS;

- ONpeAeNATh LEIH ACITeNbHOCTH, 33/1aBaTh IMMapaMeTphl U
KPUTEPHUHU UX TOCTHIKCHHUS,

IS CpaBHEHUS, KIaccupuKauu

- BBIABIIATH 3aKOHOMCPHOCTHU u IMPOTHUBOPCUMA B
paccMaTpruBaACMBbIX SABJICHUAX,

- BHOCUTbL KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH
COOTBETCTBHUE  PE3YJILTAaTOB LOEIIAM, OLICHUBATh PUCKH

MOCJICICTBUM JCATCIBHOCTH,
0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU y4eOHO-HCCIIeI0BATEIbCKOM
U TPOCKTHOW  JEATEIbHOCTH, HAaBBIKAMH  pa3peIleHHUs
pooem;

- BBISIBJISITH PUYNHHO-CJICICTBEHHBIC CBSI3U
u AKTYyaJIu3npoOBaTh 3aaavy, BbIIBUT'AaTh TUIIOTE3Y

€€ pelIeHus], HaXOIUTh apryMEHThI IS J0Ka3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

- aHAJIM3UPOBATh IMOJYYEHHBIC B XOJC PpCIICHHs 3aJaud
pe3y.HbTaTI>I, KpI/ITI/I‘IeCKI/I OLICHUBAThL UX IIOCTOBepHOCTI),
MPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBHSX;
pa3pabaTbIBaTh IUIaH PEHICHUS MPOOJEMBI C YUETOM aHAIN3a
HUMEIOIINXCS MATEPUAITLHBIX U HEMATEPHUATBHBIX PECYPCOB;

== YMGTB HepeHOCI/ITI) 3HAHUS B HOSHaBaTeHI)HyIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATSILHOCTH,

- YMETb HUHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEIMETHBIX
oOIacreii;

- BbIIBUI'aTb HOBBIC HIECH,
MOJIXO/BI M PEIICHHUS

npeajaratb OpPHUIrMHAJIbBHBIC

CoJIep>KaHHEe OCHOBOIIOJIATAOIINX OMOJIOTHYECKUX TEOpUi
U TUNOTE3: KIETOYHOW, XPOMOCOMHOM, MYTAI[MOHHOM,
SBOJIIOLUOHHOM, MPOUCXOKICHUS KUZHHU U YEJIOBEKA.

I[TIP6 4. CdhopMupoBaHHOCTb YMEHHUS pacKphIBaTh
OCHOBOIIOJIAraloIIne OMOJIOTUYECKHE  3aKOHBI u
3aKOHOMEPHOCTH

(I'. Menpensa, T. Moprana, H.W1. BaBunosa, O. ['exkens,
®. Mrwomiepa, K. bapa), rpaHuipl uX TPUMEHUMOCTH K
KUBBIM CHCTEMaM.

[IP6 5. IlpuoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX
METOJIOB ~ HAy4yHOro  IIO3HAHMUS, MCIOJb3YEMBIX B
OHOJIOTUH: HaOJIFOIEHUS
U ONMCAHUS JKUBBIX CHCTEM, IIPOLIECCOB M SBJICHUM;
OpraHu3aIu

U TPOBEACHUS OMOJIOTUYECKOTO  IKCIIEPUMEHTA,
BBIIBIDKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
UCCIIElyEMbIMH BEJIMYMHAMH, OOBSCHEHUS IOJYYEHHBIX
pe3ynpTaToB U (OpMyNHpOBaHHS ~ BBIBOAOB  C
WCITOJIb30BAHNEM HAaY4YHBIX IIOHATUHI, TEOPUHI U 3aKOHOB.

[MP6 6. CdopMUPOBAHHOCTH  YMEHHUS  BBLIETATH
CYIIECTBCHHBIC MPU3HAKH BHPYCOB, KJICTOK MPOKAPUOT U
JyKapuoT; OJTHOKJIETOYHBIX

1 MHOT'OKJICTOYHBIX OpPraHu3MOB, BHUJOB, 6I/IOFCOHCH030B
U DKOCHCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa BEIIEeCTB
U TpEeBpallEeHUs] HHEPruu B KIETKe, (OTOCUHTE3A,
TIACTUYECKOTO U SHEPTeTUIECKOr0 0OMEHa, XeMOCUHTE3a,
MHTO3a, MeEHO3a, OIUIOAOTBOPEHUS, pPa3BUTUA U
pPa3MHOKEHUS, WHAWBUIYaTbHOTO pPa3BUTHSA OpraHH3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOJICHHOCTH
OpraHnu3MoOB K CpEac O6I/ITaHI/I$[, BIIMSAHUS KOMIIOHCHTOB
9KOCUCTEM, aHTPOIOTEHHBIX W3MEHEHHUH B JKOCHUCTEMax
CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB M TMPEBpAIlICHUE OSHEPruH B
6uocdepe.
IIP6 7. CdopMHUpPOBAaHHOCTh yMEHHsI MPUMEHSATh
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MOJTyYeHHbIE 3HAaHUS JUIA OOBSICHEHUS OMOJOTMYECKUX
MPOIECCOB Hu SIBIICHHH,
JUIL TIPUHSATHS MPAKTHYECKUX PELICHUH B MOBCEIHEBHOU
KU3ZHU

C LeNbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370POBBS U
3JI0pOBbS OKPYXAIOMIMX JIOACH, COOII0EHHS 340POBOIO
o0Opa3a >KM3HH, HOPM TIPaMOTHOTO TIOBEIEHUS B
OKpYyKarolen MPUPOIHOM cpene; MOHUMaHUE
HE00X0AUMOCTH UCIIOJIb30BAHUS JOCTHKEHUM
COBpEMEHHOW  Ouojmoruu ¥ OWUOTEXHOJNOTHH s
panMoHaIBFHOTO PUPOIOIOIH30BAHUS.

[MP6 8.  CdopMupOBaHHOCTH  yYMEHHS  peliaTh
OMOJIOTUYECKHE 3a/layH, COCTaBISATh T'€HOTHIIMYECKHE
CXEMBI CKpPEUIMBAHUS NJIs Pa3HBIX THUIIOB HACJIETOBAHHS
NPU3HAKOB Yy OPraHW3MOB, COCTABJIATH CXEMBI IMEpeHoca
BEIIECTB M DHEPIMM B DJKOcHcTeMax (LIeTU MUTaHuS,
IUIIEBBIE CETH).

[MP6 9. CdopMHupPOBaHHOCT, YMEHHMH KPUTHYECKU
OLIEHUBATh MH(POPMAIHMIO OMOJOTHYECKOTO COJEPIKAHHMS,
BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIC 3HAHUS M3 PA3TUYHBIX
HCTOYHUKOB (CpEeICTBa MaccoBOW WH(pOpMAINU, HAYIHO-
HOMYJSIPHbIE MaTepHalibl); UHTEPIPETUPOBATh 3TUUYECKUE
aCTIEKTHI COBPEMEHHBIX WCCIIeIOBAaHHHA
B OMOJIOTMH, MEIHUIIMHE, OMOTEXHOJIOIHH; PACCMaTPUBATh
IJ100aJbHBIE AKOJIOTMYECKHE TPOoOJIeMbl COBPEMEHHOCTH,
¢dbopmupoBaTh

10 OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO.

IMP6 10. CdopmupoBaHHOCTb yMEHHUH  cO37aBaTh
cOOCTBEHHBIE THUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe OMonornyeckod HHQOpPMAIMK U3 HECKOIbKHX
WCTOYHHWKOB, TPAMOTHO WCIIOJNIb30BaTh  TOHSTHIHBINA
anmapat OMOJIOTHH.

[Py 1. chopMuUpOBaHHOCTH 3HAHUH O MECTE€ U PO
OuosorMM B CHUCTEME  €CTECTBEHHBIX  HAyK, B
(hOpMHUPOBAaHMM  COBPEMEHHOW  ©CTECTBEHHOHAYYHOMU
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KapTUHBI MUpPA, B IIO3HAHUU 3aKOHOB IIPUPOBI U PELICHUN
YKU3HEHHO BAYKHBIX COLIMAJIBHO-OTUYECKHUX,
9KOHOMHYECKUX, IKOJIOTUYECKUX IPOOIEM YEIIOBEUECTBA,
a TaKkKe B pEUICHUU BOIPOCOB  PalMOHAIBHOIO
MPUPOJOIIONB30BaHNS;, B (HOPMUPOBAHMU ILIEHHOCTHOTO
OTHOILLIEHMsI K IpPHUpOJE, OOLIECTBY, YEJIOBEKY; O BKJIaje
POCCHICKMX M 3apyOeXHBIX YYEHBIX - OHOJOrOB B
pa3BUTHE OMOJIOTHH;

[Py 2. ymeHue BiageTh CUCTEMOH OMOIOTHYECKHX
3HAHHUH, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAIONINE OMOJOTUYECKUE TEPMUHBI U
NOHATHS (OKU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BH/I,
MO YJISIIIHS, 9KOCHUCTEMA, OHOIIEHO3, ornocdepa;
MeTa0oIM3M,  TOMEOCTa3,  KJICTOYHBIH  WUMMYHHTET,
OuocuHTe3  Oenka,  OMONMONMMEpHI,  JUCKPETHOCTH,
caMOperyIsIus, CaMOBOCIIPOM3BEICHHE,
HACJICJICTBEHHOCTh, W3MEHUYUBOCTH, JHEPrO3aBHCHMOCTD,
POCT U pa3BUTHE);

OMOJIOTUYECKHE TEOpUHU: KJEeTouHas Teopus .
[llBanna, M. Illmeiinena, P. BupxoBa; KiIOHaIBHO-
cenexktuBHOoro ummynutera I1. Dpmux, U.U. Meunukona,
XpOMOCOMHasi Teopus HacneactBeHHocTH T. Moprana,
3aKk0oH 3apojpimeBoro cxonacrtsa K. bapa, sBomtonmonHas
teopust Y. [lapBuHaA, CHHTETHYECKas TEOpPHUs SBOJIOLUU,
Teopus aHTponoreHesa Y. Jlapsuna; Teopus 6uoreoreHos3a
B.H. CyxaueBa; yuyenus H.M. BaBunoBa - o IlenTpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTEHUH,
A.H. CeBeproBa - 0 myTsX U HampaBJICHHUSIX JBOJIOLNH,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHBI (eI[I/IHOO6pa3I/ISI IIOTOMKOB epBoro
IIOKOJICHU, paCICINICHHUA IIPU3HAKOB, HCE3aBUCHUMOTO
HacCJICAOBAaHUA TIPHU3HAKOB I. MCHIICJ'IH, CIHCTIIICHHOI'O
HACJICOJOBAHUSA MPHU3HAKOB W HAPYIICHUA CHCIIJIICHUA I'CHOB
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T. Moprana; roMOJIOTHYECKUX PAIOB B HACIEICTBEHHOM
H3MEHYUBOCTH H.N. Basmuiona, TCHETHYSCKOTO
paBuoBecust k. Xapau u B. BaiiHOepra; 3apoasIieBoro
cxonctBa K. bapa, Ouorenernueckoro 3akona . ['ekkens,
®. Mromepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaBwia (Muaumyma O. JIubuxa, skomoruyeckon
MUPAMUJIBI YUCEll, OMOMACChl U SHEPTUN);

TUIIOTE3BI (xoariepBaTHOM AN. OmnapuHa,
nepBuyHoro Oynbona Jx. Xomneitna, mukpochep C.
®doxkca, pudozuma T. Yek);

[IPy 3. BnageHue cucreMoil 3HaHM 00 OCHOBHBIX
METOJaX  HAyYyHOTO  IIO3HAHUS, HCIOJIB3YEeMBIX B
OMOJOTHYECKUX HMCCIEIOBAHUIX JKHUBBIX OOBEKTOB U
9KOCHCTEM (omucanme, U3MEpCHHE, MIPOBEIICHHE
HaONIONIeHNH);  croco0aMy  BBISBICHUS W OLICGHKH
AHTPOTNIOTCHHBIX M3MCHEHUI B TIPUPOJIE;

[1Py 4. ymeHue BBIIENATH CYIIECTBEHHBIE IPU3HAKU:

CTPOEHUS BUPYCOB, KIETOK IPOKApUOT U JIYKApHOT;
OZIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OHMOreo1eH030B, IKOCUCTEM U Onochepsl;

CTPOCHHSI OPTaHOB W CHCTEM OPTraHOB PACTCHUH,
KMBOTHBIX, YEJIOBEKa, IPOIECCOB KU3HEACITEIHLHOCTH,
NPOTEKAIONIMX B OpPraHW3Max pPACTEHH, >KUBOTHBIX W
YeITOBEKa,;

OMOJIOTHYECKUX  TpoLeccoB: OOMEHa  BEIIEeCTB
(meTabonu3m), uHPOpPMAIIMK W TPEBpAIIECHUS SHEPTHH,
OpOXeHHUsl, aBTOTPO(PHOTO M TIeTepoTPO(HOrO THUIIOB
MUTaHusI, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Meiio3a,
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raMeToreHesa, OSMOpHOreHe3a, MOCTIMOPHOHATHLHOTO
pPa3BHUTHS, Pa3MHOXKCHUS, WHIUBUAYAIHHOTO Pa3BUTHS
opranm3mMa  (OHTOT€HE3a), B3aUMOJCHCTBHS  TCHOB,
reTepo3uca; JIEHCTBUM HCKYCCTBEHHOTO orbopa,
CTaOMITU3HUPYIOLIETO, JABMXKYIIETO ¥ Pa3phIBAIOIIETO
€CTECTBEHHOTO otoopa; AJUTIONATPUYECKOTO u
CUMIATPUIECKOTO BUI000pA30BaHUS; BIHSHIS IBIKYIIUX
CHII SBOJIIOLIMH Ha reHO(OHT TOMYJIAIINH;
MPUCTIOCOOICHHOCTH OpPraHW3MOB K cpele OOWTaHus,
Yyepe/oBaHUs HANpaBICHUN SBOJIIOIMH, KPyroBOpOTa
BEIIECTB M MMOTOKA YHEPTUU B IKOCUCTEMAX

[IPy 5. yMeHue ycCTaHaBIMBaTb B3aWMOCBSA3U MEXKIY
CTpOCHHEM U (QYHKIUSMH: OPTaHOMJOB, KJIETOK DPa3HBIX
TKAaHEH, OpraHaMM M CHCTEMaMH OPraHOB y pAacCTEHUH,
YKUBOTHBIX U YEJIOBEKa; MEXKIy dTaiaMi oOMeHa BEIIECTB;
3TanaMy KJIETOYHOIO IMKJIAa M >KM3HEHHBIX IUKJIOB
OpraHM3MOB;  3TanaMud  3MOPHOHAJIBHOIO  Pa3BUTHS;
reHoturioM ® (eHoturnom, QeHoturiom u (hakTopamu
cpeabpl OOWUTaHHUSA; MPOLECCaMU HBOJIOLUHU; JBUKYIIMMU
CUJaMH aHTPOIOIeHE3a; KOMIIOHEHTaMU pPa3Iu4HbIX
9KOCHCTEM U MPUCIIOCOOIIEHUSMU K HUM OPTaHHU3MOB;

[IPy 6. yMeHue BBIABIATH OTIMYUTEIBHBIE MPU3HAKU
KUBBIX CHCTEM, B TOM 4YHCle TpuOOB, pacTEeHUH,
KHUBOTHBIX M YEJOBEKAa; IMPHUCIIOCOOIEHHOCTh BHJOB K
cpene oOuTaHus, AOMOTHYECKMX U OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aUMOCBSI3€H OpPraHU3MOB B
co00111eCTBaX, aHTPOIIOT€HHBIX U3MEHEHUHN B SKOCHCTEMAX
CBOEM MECTHOCTH,;

[Py 7. yMeHME HCHOOIB30BaTh COOTBETCTBYIOIIUE
apryMEHTHI, OHMOJIOTHUECKYIO TEPMUHOJIOTHIO u
CUMBOJIMKY JUIsl JIOKa3aTeIbCTBa POJICTBA OPTraHU3MOB
pa3HBIX  CHUCTEMAaTHMYECKUX  TPYMII; B3aUMOCBS3U
OpPTraHWU3MOB M Cpellbl OOWTaHUS; €IUHCTBA YEJTOBEUCCKUX
pac; HeOoOXOAMMOCTH  3JI0pOBOro  o0pasza  KH3HH,
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COXpaHEHHUs pPa3HOOOpa3Ws BUIOB M OJKOCUCTEM, Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IBI U UETIOBEUECTBA;

[Py 8. ymeHume pemarb TIOHCKOBBIE OHMOJIIOTHYECKHE
3a/1a4M; BBIABIIATH IPUYMHHO-CICICTBEHHBIE CBA3H MEXIY
HCCIeAyeMbIMU OMOJIOTHYECKIUMHU 00bEeKTaMH,
IIPOLIECCAaMU U SIBIICHUSMH; [€J1aTh BBIBOABI U IIPOTHO3bI
Ha OCHOBAaHUU IOJIYYEHHBIX PE3Y/IbTaTOB;

[Py 9. yMeHHe BBIABHUIaTh THUIIOTE3bI, MPOBEPITH HUX
IKCIIEPUMEHTAILHBIMA CPEACTBAMH, (POPMYIHUPYS IIETh
UCCJIEZIOBAHNUS, aHAIM3UPOBATh MOJIYYECHHBIE Pe3yJIbTaThl U
JieaTh BHIBOJIBL;

[1Py 10. [IPUHUMATh ydactue B Hay4yHO-
HCCJIeIOBATEIbCKOW paboTe 1O OHOJIOTHH, SKOJIOTUH M
MEJMIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX Hay4HBIX
o0mecTs ¥ MyONWYHO TIPEACTABIATH  MOJIyYECHHBIC
pe3yiapTaThl Ha YYEHHYECKMX KOH(pEpeHIMSX pa3HOro
YPOBHS;

I[IK 5.3. IIpoBonuth
MEpPONPUATHS o
HOAIePIKaHHIO
KHU3HEJIeATeTbHOCTH
opraHu3Ma  TalHeHTa
(mocrpanaBiIero) 110
npuOBbITHST Bpaya WIIU
Opuraabl CKOpOH
TTOMOTITH.

JIM4HOCTHBIE PE3yJbTAThI
TPYZIOBOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpYaHY,
Tpyaomooue;

- TOTOBHOCTh K aKTHBHOM JESATEIHHOCTH TEXHOJIOTHYECKON U
COLIMAJIbHOW HAMpPaBIEHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATH,
TIJIAHUPOBATh

Y CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO AESITEIbHOCTD;

- HMHTEpeC K pas3nuydbiM chepam mpodeccHoHATbHON
NEeSATEbHOCTH.

MeranpeameTHbIe pe3ybTaThl TOJDKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIBLHBIMU YY€OHBIMH TO3HABATEILHBIMU
JIEACTBUSAMMU:

a) 0a30BbIE JTJOTHYECKHUE JICHCTBUS:

- CaMOCTOSATENHLHO (OPMYIUPOBATh U  aAKTYaJIU3UPOBATH
po0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

AOJDKHBI OTpakaTb B 4YaCTH:

OCO3HAHUE LCHHOCTU MacCTCpPCTBa,

[TP6 1. CdopMupoBaHHOCTH 3HAHUK O MECTE U POJIU
OHOJI0THH

B CHCTEME HAy4YHOTO 3HaHWsi;, (DPYHKIHMOHAILHOU
IPAaMOTHOCTH  4YeJIOBEKAa ISl PELIeHHs JKU3HEHHBIX
pooJIeM.

IIP6 2. CdopMHpPOBaHHOCTH YMEHHUS  pacKpbIBaTh
coziepkaHue OCHOBOTIOJIATAIOIINX OHMOJIOTUIECKUX
TEPMUHOB M TOHATUH: XH3Hb, KJETKA, TKaHb, OpraH,
OpraHu3M, BHJ, TOMYJSAIMSA, SKOCHCTEMa, OHOIEHO3,

6uocdepa; merabonu3M (0OMEH BELIECTB U MpEBpalleHHUE
SHEPTHH ), TOMEOCTa3 (camoperyssius), OnocunTe3 Oenka,
CTPYKTYpHasi OpraHu3aIus )KUBbIX CUCTEM, IUCKPETHOCTb,
CaMOpETyJISILMs, CaMOBOCIPOU3BENECHUE (PENpOayKLHs),
HACJIe/ICTBEHHOCTh, M3MEHUUBOCTH, JHEPrO3aBUCUMOCTD,
pocT

U pa3BUTHE, YPOBHEBAsI OPTaHU3ALHUS.
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- YCTaHaBJII/IBaTB
WId  OCHOBaHHMS  JUIS
# 00001IEeHNS;

- ONpENCIATh IEIU JCATEIBHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU UX JOCTHKCHUS,

CYILLIECTBCHHBIN IIPU3HAK
CpaBHEHMsI,  Kiaccu(uKauuu

- BBISIBJISATH 3aKOHOMEPHOCTH u IIPOTHUBOPECUNA B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTH, OLCHUBATH
COOTBCTCTBHUC  PE3YJILTATOB OCIIAM, OICHUBATL  PUCKHU

MOCJICACTBHH JICATEIBHOCTH;
0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJICTh HaBBIKAMHU y4eOHO-HCCIIeIOBATEIbCKOM
U TPOSKTHOH  JEATEIbHOCTH, HAaBBIKAMH  pa3peIICHUS
npo0em;

- BEISIBIISITH MPUYUHHO-CJICICTBEHHBIC CBSI3U
W aKTyaJlu3upoBaTh  3ajady,  BbBIABHIaTh  THIIOTE3Y

cec pGIHCHI/Iﬂ, HAaXOIUTb apFYMGHTI)I IJIA 10KA3aTCJIIbCTBA CBOUX
YTBEPIKICHHI, 33/1aBaTh MIAPAMETPhI U KPUTCPUH PEIICHHS,

- aHaJII/IBI/IpOBaTI) HOJ'IyT-IeHHI)IC B XOoAE€ peHIeHI/Iﬂ 3a1a4uu
pe3yabTaThl, KPUTUYECKA OIEHHBATH WX JOCTOBEPHOCTD,
HpOFHOBI/IpOBaTB N3MCHCHHUC B HOBBIX YCJIOBI/IHX;
pa3pabaThiBaTh IUIAH PEIICHHUs MPOOJIEMBbI C yYETOM aHalu3a
HMEIOIINXC MaTepUaIbHBIX U HEMAaTEPUAIIBHEIX PECYPCOB;

-- yMeThb TMEpPEHOCUTh 3HAHUS B  TIO3HABATEIHHYIO
U IPAKTHUYECKYIO 00J1aCTH KU3HEACSITEIbHOCTH;

- yMeThb HHTErPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
o0acTen;

- BBIIBHTaTh HOBBIE HIEH,
MOJXOJIBI U PEUICHUS

npeajaratb OpHUIrMHAJIbHBIC

IMP6 3. CdopMHpPOBaHHOCTE YMEHHUSI  pacKpbIBaTh
coJiepKaHuEe OCHOBOIOJIATAIONINX OMOJIOTHYECKUX TEOPUH
U TUIOTE3: KIETOYHOW, XPOMOCOMHOM, MYTAIMOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOKICHUS KU3HU U YEJIOBEKa.

I[IP6 4. CdopMHpOBaHHOCTP YMEHHUS  PAaCKpbIBAThH
OCHOBOIIOJIATAlOIMe  OHMOJIOTMYECKHE  3aKOHBI |
3aKOHOMEPHOCTHU

(I'. Mengensa, T. Moprana, H.W. BaBunoga, D. I'ekkens,
®. Mrwomiepa, K. Bapa), rpanuiibl uX OPUMEHUMOCTH K
YKUBBIM CHCTEMaM.

I[IP6 5. IlpmoOpereHue oOmbITa MPUMEHEHUS OCHOBHBIX
METOJOB ~ HAy4YHOrO0  TO3HAHMs, HCIOJB3YEeMBIX B
OMOJIOTUH: HaOIIOCHUS
U ONHCAHUS >KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM;
OpraHu3aIu

u MIPOBECHUS OMOJIOrMYECKOTO JKCIIEPUMEHTA,
BBIJIBIDKCHUSI THIIOTE3, BBISIBICHHUS 3aBUCHUMOCTH MEXIY
UCCIIElyeMbIMH BEIMYMHAMH, OOBSCHEHUS MOTYYCHHBIX
pe3ynbratoB W (opMynHpOBaHHS ~ BBIBOJOB  C
UCIIOJIb30BaHUEM HAYUYHBIX IMOHSATHI, TEOPUI U 3aKOHOB.

[MP6 6. CdopMUPOBAaHHOCTH  YMEHHUS  BBLICIATH
CYILIECTBEHHBIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT; OJTHOKJICTOUHBIX

U MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJOB, OHOT€OIEHO30B
U DKOCHUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEIIECTB
U TpeBpalleHHs DJHEPrHH B KIeTKe, (HOTOCUHTE3A,
TJTACTHYECKOTO M SHEPTeTUYSCKOTr0 OOMEHA, XeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOJOTBOPEHHUS, Pa3BUTUS U
PAaSMHOXCHUA, HWHAUBHUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
otbopa, BHJ1000pa30BaHusI, MIPUCTIOCOOTICHHOCTH
OpPraHU3MOB K Cpelie OOMTaHHsI, BIUSHUS KOMIIOHEHTOB
OKOCHUCTEM, AHTPOIIOTICHHBIX U3MEHEHUHN B DKOCHUCTEMAX
CBOEM MECTHOCTH,

KpYyroBOpOTa BEIIECTB U TNPEBpaIICHHE
6uocdepe.

SHEpPruu B
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mP6 7. CdopMUpPOBaHHOCTH yMEHHSI  TPUMEHSTH
MOJIyY€HHbIE 3HaHMS Uil OOBSICHEHHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHU,
JUISL TIPUHSATHS TPAKTUYECKUX PEHICHUH B MOBCEAHEBHON
KU3HH

C LeJblo obecrieyeHus: 0€30MacHOCTH CBOETO 3710POBbS U
3II0POBbSI OKPY)KAIOLIUX JIIOJIEH, COOMIONEHHs 310pOBOTO
o0pa3a JKU3HHM, HOPM TPaMOTHOTO TIOBEACHUA B
OKpY>Karoleu MPUPOAHOMN cpene; MMOHUMAaHUE
HEO0XOIUMOCTH UCIOJIb30BaHUs JOCTUKECHHIM
COBPEMEHHOW  OuoNOTMM W OWOTEXHOJOTHH ISt
palMOHATBHOTO TPUPOIOTIOTH30BAHUS.

mP6 8.  CdopmupoBaHHOCTH  yMEHHS  pemiath
OMOJIOTHYECKHE 3aJaud, COCTaBJISATh TI'E€HOTUIIUYECKUE
CXEMBI CKPEUIMBAHUS JJISI Pa3HBIX THIIOB HACIEIOBAHUS
NPU3HAKOB Yy OPraHU3MOB, COCTaBIIATH CXEMBI MEepeHoca
BEIIECTB M DSHEPruM B DJKOCHUCTeMax (LenH IUTaHHA,
MIUIIEBBIC CETH).

IMP6 9. CdopMHuPOBAaHHOCT, YMCHHA KPUTHUYECKU
OlICHUBaTh HMH(OPMALNIO OUOJIOTUYECKOTO COJEp>KaHus,
BKJTIOYAIOIIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
UCTOYHUKOB (CpeICcTBa MaccoBOM MH(pOpMalMU, HAy4yHO-
MOTTYJISIPHBIE MaTepHalIbl); MHTEPIPETHPOBATh ITUYECKHE
aCTIeKThI COBPEMEHHBIX UCClIeI0BaHUM
B OMOJIOTHH, METUIMHE, OMOTEXHOJIOTHH;, PacCCMAaTPHBATh
r7100aNbHbIE HKOJOTHUECKUE IMPOOIEMBI COBPEMEHHOCTH,
(dhopmupoBartb

110 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHUIO.

I[MP6 10. CdopmMupoBaHHOCTH yMEHHH  CO37aBaTh
COOCTBEHHBIE IUCHbMEHHbIE M YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOrHMYecKON HHPOpPMAIMK W3 HECKOJIbKUX
UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh  IOHSATHIHBIN
amnmapaT OMOJIOTHH.

[IPy 1. cdopMupoBaHHOCTb 3HAHUH O MECTE€ U pOJIU
OMOJIOTUM B CHCTEME  €CTECTBEHHBIX HayK, B
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(hopMUpPOBaHHHM  COBPEMEHHOW  ©CTECTBEHHOHAYYHOM
KapTHHBI MUpPA, B TO3HAHUU 3aKOHOB IIPUPOBI U PEIICHUN
KA3HEHHO BAKHBIX COLMAIIbHO-3TUYECKUX,
SKOHOMMYECKHUX, IKOJOTHYECKUX MpoOJeM YelloBe4ecTBa,
a TaKke B PEIIEHUH BOINPOCOB PalUMOHAIBHOIO
IPUPOJIONOIL30BaHUS; B (HOPMUPOBAHUM IEHHOCTHOTO
OTHOIICHHS K MPHUPOJE, OOIIECTBY, YEJOBEKY; O BKJIAJe
POCCHUHCKMX M 3apyO€XHBIX YUYEHBIX - OHOJOrOB B
pa3BUTHE OMOJIOTHUY;

[IPy 2. yMeHume BIaneThb CHCTEMOW OHMOJIOTHYECKUX
3HaHUH, KOTOPast BKJIIOYACT:

OCHOBOIIOJIATalOIIMe OHOJOTHYECKUE TEPMHUHBI M
NOHSITHS (KU3Hb, KIIETKA, TKaHb, OpraH, OPraHU3M, BH]I,
HOMYISIHS, JKOCHUCTEMA, OHOLIEHO3, ouocdepa;
MeTaboNM3M,  TOMEOCTa3,  KJICTOYHBIA  WUMMYHHUTET,
OumocuHTe3  Oenmka,  OWOMOJMMEpBI,  JAUCKPETHOCTD,
CaMOpeTyIISIus, CaMOBOCIIPOH3BE/ICHHE,
HACJICJICTBEHHOCTh, HM3MEHUYHUBOCTh, JHEPrO3aBHCHMOCTD,
pOCT U pa3BUTHE);

OWoNoruuecKkre Teopuu: KIeToyHass Teopus 1.
[[IBanna, M. Illneiinena, P. BupxoBa; KJIOHaIBHO-
cesniektTuBHOro ummynurera Il. Opnux, .M. Meunukosa,
XpOMOCOMHasi Teopusi HaciencrBeHHoctn T. Moprana,
3aKkoH 3apojpiiieBoro cxoactBa K. bapa, sBomonmonHas
teopus Y. /lapBrHa, CMHTETHYECKas TEOPHUSA SBOJIOIMH,
Teopust aHTponorenesa Y. /lapBuHa; Teopust OnoreoneHosa
B.H. CykaueBa; yuenuss H.W. BaBumoBa - o Ilentpax
MHOT000pa3usl U MPOUCXOKICHHS KYIbTYPHBIX PACTCHHIA,
A.H. CeBeprioBa - 0 MyTAX U HAIpaBICHUSX 3BOJIOIUU,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHBI (emnHOOOpA3Ms IOTOMKOB MepBOTO
MOKOJICHUS, PpACUICTUICHUs] TPU3HAKOB, HE3aBUCHUMOIO
HaclieoBaHusl Tpu3HakoB [. MeHzens, CIEerIeHHOTo

67




HacJe0BaHMs NMPU3HAKOB M HAPYILIEHUS CUEIUICHUS TEHOB
T. Moprana; roMOJIOTHYECKUX PAIOB B HACIEICTBEHHOM
M3MEHUYMBOCTH H.N. Basuiona, T€HETUYECKOTO
paBHoBecus [[x. Xapau u B. BaiinOepra; 3apo/bIieBoro
cxonctBa K. Bapa, 6uorenerndeckoro 3akona D. [exkens,
®. Mromepa);

MIPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaBuia (MuaumyMa lO. JIuOwxa, 3KoIOrH4ecKoi
MMpaMUJIbl YUCEN, OMOMACChl U SHEPTHUH);

THITOTE3bI (xoarepBaTHOM AN. OmnapuHa,
nepBuyHoro OynboHa Jk. Xompeina, mmkpocdep C.
®doxkca, pudosuma T. Yek);

[IPy 3. Bnagenue cucremMoil 3HAHUH 00 OCHOBHBIX
METOJaX  HAy4yHOro  I[IO3HAHUS, HCIOJIB3YeMBIX B
OMOJIOTHYECKNX WCCIEOOBAHUSX JKHUBBIX OOBEKTOB W
YKOCHUCTEM (ommmcanwue, H3MEpEeHHUe, MIPOBE/ICHHE
HaONIONIeHNH);  croco0aMy  BBISBICHUST W OLICGHKH
AQHTPONOTEHHBIX U3MEHEHUI B IPUPO/IE;

[1Py 4. ymeHue BBIIENSTH CYIIECTBEHHbIE PU3HAKU:

CTPOEHHSI BHUPYCOB, KIETOK MPOKAPHOT M IYKAPHOT;
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHM3MOB, BHUOOB,
OMOreo1eH030B, IKOCHCTEM U Orochepsl;

CTPOCHHA OPraHoB W CHUCTEM OpPraHoB paCTeHI/II\/JI,
JKUBOTHBIX, YCJIIOBCKA; IMMPOLCCCOB KUBHCACATCIbHOCTHU,
MIPOTCKAOIINX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H
YCJIO0BCKa,

OMOJIOTUYECKUX  TPOIEeCCOB: OOMEHa  BEIIECTB
(Merabonusm), MHGOpMAIMM W TPEBpALCHUS SHEPIHH,
Opo’keHusi, aBTOTPO(HOTO U TeTepoTPOPHOro THUIIOB
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nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meh03a,
ramMeToreHe3a, AMOpHOTreHe3a,  IMOCTIMOPHOHAIBHOTO
PasBUTHA, Pa3MHOXCHUA, HHAWBUAYAJIBHOI'O pPA3BUTHA
opranu3smMa  (OHTOreHe3a), B3aUMOJICICTBUS  T'€HOB,
reTepo3nca; JEUCTBUI HCKYCCTBEHHOTO orbopa,
CTaOUITU3UPYIOLIET0, JABMXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO oToopa; QJJIONIATPUIECKOTO u
CUMIATPUYECKOr0 BU000pa30BaHUS; BIUSHUS JABHKYILIUX
cui ABOJIIOIMN Ha reHo(OH]T TOMYJISIIUH;
IpUCIIOCOOTIEHHOCTH OPraHU3MOB K cCpele OoOuTaHus,
4yepeloBaHUs HANpPaBICHUH SBOJIOIHMH, KpPyroBOpOTa
BEIIECTB U MTOTOKA YHEPTHH B SKOCHCTEMAX;

[IPy 5. ymeHume ycraHaBIMBaTb B3aMMOCBS3M MEXKIY
CTpPOCHHEM U (YHKIUSAMH: OPraHOMJOB, KJIETOK Pa3HbIX
TKAaHEW, OpraHaMM M CHCTEMAMHM OPraHOB y DPacTCHUH,
KUBOTHBIX U YEJIOBEKAa; MEXJy 3TalaMi OOMeHa BEIleCTB;
JTanamMM KJIETOYHOTO ILMKJIa M JKU3HEHHBIX LIHMKIJIOB
OpPraHu3MOB; JTalaMd  SMOPHOHAIBHOIO  PA3BUTHS;
reHoturnoM u (QenorumnoM, ¢eHotunoM u (akropamu
cpeabl OOMTaHUS; MPOLIECCaMH 3BOJIOLUM; JIBUKYIIUMHU
CWJIaMH  QHTPOIOTeHe3a; KOMIOHEHTaMU PAa3JIMYHBIX
HKOCUCTEM U NMPHUCTIOCOOIEHUSIMA K HUM OpPraHU3MOB;

[Py 6. yMeHue BBISBIATH OTIMYUTEIBHBIC TPHU3HAKU
KUBBIX CHCTEM, B TOM 4YHCIe TpUOOB, paCTEHUH,
KUBOTHBIX ¥ 4YEJIOBEKAa; MPHUCIIOCOOICHHOCTh BHJIOB K
cpene  obutaHus, aOMOTHYECKHMX UM  OHOTUYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aHMOCBS3CH OPraHU3MOB B
CO00I1IeCcTBaX, AHTPOTIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX
CBOEH MECTHOCTH;

[IPy 7. yMeHME HCHOJIB30BaTh COOTBETCTBYIOIIUE
aApryMEHTBHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO u
CUMBOJIUKY Ul JI0Ka3aTejabCTBa POJACTBA OPTraHU3MOB
pa3HbIX CHUCTEMaTHYECKIX TpyII; B3aNMMOCBS3H
OpPTaHU3MOB ¥ Cpeibl OOUTAHUS;, €IUHCTBA YEJIOBEYECKUX

69




pac; HEOOXOOMMOCTH  3I0pOBOro  o0pasza  KHU3HH,
COXpaHEHHUsi pa3HOOOpa3usi BUIOB M 3KOCUCTEM, Kak
YCIIOBUS COCYIIECTBOBAHUS IPUPO/IBI U Y€TIOBEUECCTRA;

[IPy 8. ymeHue pemarb TIOUCKOBBIE OHOJOTHYECKUE
3a/1a4¥; BBISBIISITH IPUUMHHO-CIICACTBEHHBIE CBSI3U MEXY
UCCIIEyeMbIMU OMOJIOrHYECKUMHU o0beKTamH,
MpoIeCCaMy U SIBJICHUSIMU; JI€JaTh BBIBOABI U MPOTHO3bBI
HA OCHOBaHUH MOJIYYECHHBIX PE3Y/IbTaTOB;

[IPy 9. ymenue BbIOBUTaTh TMIIOTE3bI, IMPOBEPATH MX
9KCIIEPUMEHTAJILHBIMUA CpPEACTBAMHU, (QOPMYIUPYS LEJb
UCCJIEZIOBAHNS, aHAIM3UPOBATh IOJYYEHHBIE PE3yJbTaThl U
Jie1aTh BbIBOJIbL;

[1Py 10. IIPUHUMATh ydacTue B Hay4yHO-
UCCIIeIOBATEeNIbCKOW paboTe MO OHOJIOTHH, 3KOJIOTMH U
MEIUILIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAay4YHBIX
obmecTs ¥ NyOJIMYHO MPEACTaBIATh  IOTyYeHHbIE
pe3ynbTarhl Ha YYEHHYECKHX KOH(MEPEHIHSIX pPa3HOTO
YPOBHS;

[IK 5.4. OcyuiecTBasTh
KIUHHYECKOE
HCIIO0JIb30BAaHUE KPOBH U
(1K) ee KOMIIOHEHTOB.

JIM4HOCTHBIE PE3yJbTAThI
TPYIOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpyaYy,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOU AEATCILHOCTH TEXHOJIOTHYECKOM U
COIMAIbHOW HAIPaBIEHHOCTH, CIOCOOHOCTh MHHUIIMHUPOBATH,
IJIAHUPOBATh

Y CAaMOCTOSITEIIBHO BBITIOJIHSITH TAKYIO JACSTEIHHOCTD;

- UWHTEpeC K pasnuyHbeiM chepam mnpodeccruoHaIbHON
JEeITESILHOCTM.

MeranpeameTHbie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue yHHMBEPCATbHBIMUA YYE€OHBIMU TTO3HABATEIHLHBIMU
JIECTBUSMHU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

- CaMOCTOSITENbHO (HOPMYNHPOBATh M AKTYAIH3UPOBATH

HAOJDKHBI OTpaXaTb B YaCTH:

OCO3HaHUC INICHHOCTU MaACTCPCTBA,

I1P6 1. CdopmMHpOBaHHOCTH 3HAHMM O MECTe U POJIU
OuoI0rNu

B CHCTEME HAay4yHOro 3HaHufA;  (DYyHKIHMOHAJIBHOU
IPaMOTHOCTH  YeJlOBeKa Uil pELIeHUs >KU3HEHHBIX
npoOeM.

I[MP6 2. CdopMHpPOBaHHOCTH YMEHHUSI  PacKpbIBAaTh
coJiep KaHue OCHOBOIIOJIAraroInX OMOJIOTNYECKUX
TEPMUHOB M TOHSATHI: *U3Hb, KJE€TKa, TKaHb, OpraH,
OpraHusM, BHJ, HONYJAIUSA, SKOCHCTEMa, OHOLEHO3,

ouocdepa; metaboau3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEPTUH), TOMEOCTa3 (CaMOperysius), ONOCUHTE3 Oelnka,
CTPYKTYpHasi OpraHu3anus )XUBbIX CUCTEM, TUCKPETHOCTD,
CaMOpETYIISINSI, CaMOBOCIPOU3BEACHUE (PEHpPOAYKIINs),
HACJICJICTBEHHOCTh, HW3MEHYHUBOCTh, JHEPro3aBUCUMOCTb,
poct
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npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIIECTBCHHBIN TIPU3HAK
WIM  OCHOBaHUS Ui  CpPaBHEHUs,  KIACCU(PHUKAINUU
H 00001IeHNS;

- ONpeAeNATh LEIH ACITeIbHOCTH, 33/1aBaTh IMMapaMeTphl U
KPUTEPHUH UX TOCTHIKCHHUS;

- BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTb KOPPEKTUBHI B
COOTBETCTBUEC  PE3YJIbTATOB
MOCJICICTBUM JCATCIBHOCTH,

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

IMPOTUBOPCUUA B

ACATCIIBHOCTh, OILCHHBATH
LOEIIAM, OLICHUBATh PUCKH

- BJIAJICTh HaBBIKAMHU y4e0HO-HCCIICI0BATEIbCKOM
U TPOCKTHOW  JEATEJIBHOCTH, HAaBBIKAMH  pa3pellieHHs
pooem;

- BBISIBJISITH NPUYNHHO-CJICICTBEHHBIC CBSI3U
u AKTYyaJIu3npoOBaTh 3aaaydy, BbBIIBUT'AaTh TUIIOTE3Y

€€ pelIeHUs], HaXOIUTh apIyMEHThI IS J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

- aHAJIM3UPOBATh IMOJYYECHHBIC B XOJE pEIICHUS 3a/Ja4d
pe3y.HbTaTI>I, KpI/ITI/I‘IeCKI/I OLICHUBAaTh UX IIOCTOBepHOCTI),
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabaTbIBaTh IUIaH PEHICHUS MPOOJEMBI C YUETOM aHaIn3a
HUMEIOIINXCS MAaTePUATLHBIX U HEMATEPHUATBHBIX PECYPCOB;

== YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTeHBHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATSILHOCTH,

- YMETb HHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEAMETHBIX
oOIacreii;

- BbIIBUI'aTb HOBBIC HIECH,
MOJIXO/BI M PEIICHHUS

npeajaratb OpPHUIMHAJIbBHBIC

Y pa3BUTHE, YPOBHEBAsI OpraHU3aIusl.

I[IP6 3. CdopmMupoBaHHOCTb YMEHHUS pPacCKphIBaTh
CoJIep>KaHNEe OCHOBOIIOJIATAOIINX OMOJIOTHYECKUX TEOpUi
M TUNOTE3: KIETOYHOM, XPOMOCOMHOHM, MYTAI[MOHHOM,
SBOJIIOLIUOHHOM, MPOUCXOKICHUS KUZHHU U YETIOBEKA.

I[IP6 4. CdhopMupoBaHHOCTb YMEHHUS pPacKpbIBaTh
OCHOBOIIOJIAraloIIne OMOJIOTUYECKHE  3aKOHBI u
3aKOHOMEPHOCTH

(I'. Menpensa, T. Moprana, H.W1. BaBunosa, 3. ['ekkens,
®. Mrwomiepa, K. bapa), rpaHuipl uX TPUMEHUMOCTH K
KUBBIM CHCTEMaM.

[IP6 5. IlpumoOpeTeHue ombITa NMPUMEHEHHS OCHOBHBIX
METOJOB  HAy4yHOro  IIO3HAHMs, MCIOJIb3YEMbIX B
OHOJIOTUH: HaOJIFOJEHUS
¥ OIMCAHMUA JKUBBIX CHCTEM, IPOLECCOB W SBJICHUM;
OpraHu3aIu

U TpOBEACHUS  OHOJOTMYECKOTO  OKCIEPUMEHTA,
BBIIBIDKEHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
UCCIIElyEMbIMH BEJIMYMHAMH, OOBSCHEHUS IOJYYEHHBIX
pe3ynpTaToB U (OpMyNIHpOBaHHS ~ BBIBOJOB  C
WCIIOJIb30BAHNEM HAaY4YHBIX IIOHATHHI, TEOPUHI U 3aKOHOB.

IMP6 6. CdopMHpOBaHHOCT,  YMEHMSI  BBIIEIATH
CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U
9YKapHOT; OJTHOKJIETOYHBIX

1 MHOT'OKJICTOYHBIX OpPraHu3MOB, BHUJOB, 6I/IOFCOHCH030B
U DKOCHCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa BEIIEeCTB
U TpEeBpalllEeHUs] HHEPruu B KIETKe, (HOTOCUHTE3A,
TUTACTUYECKOTO U SHEPTeTUIECKOT0 0OMEHa, XeMOCUHTE3a,
MHTO3a, MeEHO3a, OIUIOAOTBOPEHUS, pPa3BUTUA U
pPa3MHOKEHHUsS, WHAWBUIYaTbHOTO pa3BUTHSA OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHKE, €CTECTBEHHOTO
otoopa, BUI000pa30BaHus, MIPUCTIOCOOTICHHOCTH
OpraHnu3MoOB K CpEac O6I/ITaHI/I$I, BIIMSAHUS KOMIIOHCHTOB
9KOCUCTEM, aHTPOIOTEHHBIX W3MEHEHHUH B JKOCHUCTEMAax
CBOEHM MECTHOCTH,

KpyroBOpOTa BELIECTB U NPEBpAIICHUE DHEPrUU B
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6uocdepe.

[MP6 7. CdopMUpPOBAaHHOCTh YMEHHUS  TPUMEHSTH
MOJTyYeHHbIE 3HAaHUS JUIA OOBSICHEHUS OMOJOTHMYECKUX
IPOLIECCOB u SIBJICHUH,
JUISL TIPUHSATHS MPAKTHYECKUX DPEIICHUH B MOBCEIHEBHOU
AKU3ZHU

C LeNbl0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 370POBBS U
3JI0pOBbS OKPYXAIOMIMX JIOACH, COOIIOEHHS 340POBOIO
oOpa3a JKM3HM, HOPM TPaMOTHOTO TIOBEJCHHUS B
OKpYyXarolen MPUPOIHOM cpene; MOHUMaHUE
HE00X0AUMOCTH UCIIOJIb30BaHUS JOCTHKEHHUH
COBpEMEHHOW  Ouomoruu ¥ OUOTEXHONOTWH s
paMoOHATBFHOTO TPUPOIOTIOIH30BAHUS.

[MP6 8.  CdopMupOBaHHOCTH  yYMEHHS  peliaTh
OMOJIOTUYECKHE 3a/laud, COCTaBISATh T€HOTUIINYECKHE
CXEMbI CKpEUIMBAHUS NJIS Pa3HBIX THUIIOB HACJIETOBAHHSI
NPU3HAKOB Yy OPraHWU3MOB, COCTABIIATH CXEMBI IMEpeHoca
BEIIECTB M DHEPrMM B DJKOcHcTeMax (LIeNy MUTaHuS,
IUIIEBBIE CETH).

[MP6 9. CdopMupOBaHHOCT, YMEHHH KPUTHYECKU
OLIEHUBATh MH(POPMAIHMIO OMOJOTHYECKOTO COJEPIKAHMS,
BKJIIOYAIOIYI0 TICEBJIOHAYYHbIE 3HAHHUS W3 PA3TUYHBIX
HWCTOYHUKOB (CpelICTBa MAacCOBOW HMH(pOpPMAIMM, HAYIHO-
HOMYJISIPHbIE MaTepHalibl); HHTEPIPETUPOBATh 3TUUYECKUE
ACTIEKTHI COBPEMEHHBIX WCCIIeIOBAaHHH
B OMOJIOTMH, MEIHUIIMHE, OMOTEXHOJIOIHH; PACCMaTPUBATh
IJ100aJbHBIE AKOJIOTMYECKHE MPOoOJIeMbl COBPEMEHHOCTH,
¢dbopmHpoBaTh

10 OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO.

IMP6 10. CdopmupoBaHHOCTb yMEHHHl  cO37aBaTh
coOCTBEHHBIC THMCHMEHHBICE M YCTHBIE COOOIIEHHUS Ha
OCHOBe OuoNornyeckod HHMOpPMAIMK U3 HECKOIbKHX
WCTOYHHUKOB, TPAMOTHO WCIIOJNIb30BaTh  TOHSTHIHBIN
anmapat OMOIOTHH.

[Py 1. cdopmMHpOBaHHOCTH 3HAHUH O MeCTe U POJIHU
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6PIOJIOF N B CHUCTEMC €CTECCTBCHHBIX HayK, B
(hopMHUPOBaHMHM  COBPEMEHHOH  €CTeCTBEHHOHAYYHOU
KapTUHBI MUpa, B TIO3HAHWH 3aKOHOB INPUPOALI U PCHICHUA
KU3HEHHO BaYKHBIX COLIMAJIbHO-3THYECKHX,
HKOHOMHYECKUX, IKOJIOTUYECKUX MPOOJIEeM UYeIOBEUECTBa,
a TakkKe B PELUICHUU BOIPOCOB  PalMOHAIBLHOTO
MPUPOJOIIONB30BaHNS;, B (HOPMUPOBAHMM IIEHHOCTHOTO
OTHONICHUS K NPUPOAE, OOIIECTBY, YENOBEKY; O BKJIaJe
POCCHIICKMX © 3apyOeXHBIX YYEHBIX - OHOJOrOB B
pa3BUTHE OMOJIOTHUH;

[Py 2. ymeHue BIaxeTh CHUCTEMOH OMOJOTHMUYECKUX
3HAHWUH, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAIONINE OMOJIOTMYECKUE TEPMUHBI H
NOHATHS (KU3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BH],
MO YJISIIIHS, 9KOCHUCTEMA, OHOIIEHO3, onocdepa;
MeTabomu3M,  TOMEOCTa3,  KICTOYHBIH  HWMMYHHTET,
OuocuHTe3  Oenmka,  OMOMONMUMEPBI,  JUCKPETHOCTb,
caMoperyIsus, CaMOBOCIPOU3BE/ICHHE,
HACJIEICTBEHHOCTh, HM3MEHYMBOCTH, HEPrO3aBHCHUMOCTD,
POCT U pa3BUTHE);

OMOJIOTUYECKNE TEOpUHU: KIEeTouHass Teopus .
[llBanna, M. Illmeiinena, P. BupxoBa; KiIOHaIBHO-
cenexktuBHOoro ummynutera I1. Dpmux, U.U. Meunukona,
XpOMOCOMHasi Teopus HacneactBeHHocTH T. Moprana,
3aKk0oH 3apojpimeBoro cxoiacrtsa K. bapa, sBomonnonHas
teopust Y. [/lapBuHA, CHHTETHYECKas TEOpPHUs SBOJIOLUU,
Teopus aHTponoreHesa Y. Jlapsuna; Teopus 6uoreoreHosa
B.H. CyxaueBa; yuenus H.W. BaBunoBa - o IlenTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTECHUH,
A.H. CeBeproBa - 0 myTsiX ¥ HaIpaBJICHUSIX SBOJIIOLUU,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHBI (CI[I/IHOO6paBI/IH IIOTOMKOB epBoro
ITOKOJICHUS, PpaCICINICHHUA IIPU3HAKOB, HC3aBUCHUMOTO
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HaclienoBaHusl Tpu3HakoB [. MeHuensd, CLEmIeHHOTro
HACJIEIOBaHUS MPU3HAKOB U HAPYIICHHS CIIETUICHUS T€HOB
T. MopraHna; roMOJIOTrH4eCKUX PsAIOB B HACIEIACTBEHHOMN
M3MEHYHUBOCTHU H.1. Baunosa, TeHETUYECKOTO
paBuoBecust k. Xapau u B. BaiiHOepra; 3aposIieBoro
cxonctBa K. bapa, Ouorenerndeckoro 3akona . ['ekkens,
®. Mromepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (Muaumyma FO. JIluOuxa, sKomoruveckoi
MUPAMUJIBI YUCEIl, OMOMACChl U SHEPTUN);

TUIOTE3bI (xoariepBaTHOM AN. OmnapuHa,
nepBuyHoro OynboHa Jx. Xomneitna, mukpochep C.
®doxkca, pudozuma T. Yek);

[IPy 3. BnameHue cucreMoil 3HaHM 00 OCHOBHBIX
METOJaX  HAyYyHOTO  IIO3HAHUS,  HCIOJIB3YEeMBIX B
OMOJIOTMYECKNX HCCIEIOBAHUIX JKHUBBIX OOBEKTOB U
9KOCHCTEM (omucanme, U3MEpCHHE, MIPOBEIICHHE
HAONMONIEHNH);  croco0aMy  BBISBICHUS W OLIGHKH
AQHTPOTIOTEHHBIX M3MECHEHHUI B TIPHPOJIE;

HPy 4, YMCEHUC BBIACTIATH CYIICCTBCHHBIC ITPU3HAKH:

CTPOCHUS BUPYCOB, KIETOK IPOKApUOT U JIYKApHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHMOreo1eH030B, FKOCUCTEM U Onochepsl;

CTPOCHHSI OPraHOB W CHCTEM OPTraHOB PACTCHUH,
JKMBOTHBIX, YEJIOBEKA; IMPOIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONIMX B OpraHU3Max pacTEHHH, >XUBOTHBIX W
YeITOBEKa,;

OMOJIOTMYECKUX  TPOLECCOB: OOMEHa  BEIIECTB
(meTabonu3m), WHPOpPMAIIMM M TPEBPAILICHUS SHEPTHH,
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OpOXEHHUs, aBTOTPO(PHOTO M TeTepOTPO(HOrO THUIIOB
MUTaHusA, POTOCHHTE3a W XEMOCHHTE3a, MUTO3a, Mel03a,
rameToreHesa, AMOpHOreHe3a,  IMOCTIMOPHOHAIBHOIO
pa3BHUTHS, Pa3MHOXKCHUS, WHIUBUIAYAIBHOTO pPa3BUTHSA
opranm3mMa  (OHTOT€HE3a), B3aUMOJCHCTBUS  TCHOB,
reTepo3uca; JIEHCTBUM UCKYCCTBEHHOTO orbopa,
CTaOUITU3HUPYIONIETO, JABWXKYIIETO ¥ Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa; AJTIONATPHUYECKOTO u
CUMIATPUIECKOTO BU000pA30BaHUS; BIHSHIUS JIBIKYIIIAX
CHII SBOIIOLIMH Ha reHO(OHT TOMYJIAIINH;
MPUCTIOCOOJICHHOCTH OpPraHW3MOB K cpele OOWTaHus,
YepeloBaHUsl HAIPABJICHHWHA JBOJIIOIUHU; KPYroBOpOTa
BEIICCTB M ITOTOKA YHEPTHH B SKOCHCTEMAX;

[IPy 5. yMeHue yCTaHaBIMBaTb B3aWUMOCBA3U MEXKIY
CTpOCHHEM W (QYHKIUSMH: OPTaHOMJOB, KJIETOK DPa3HBIX
TKAaHEH, opraHaMM M CHCTEMaMH OPraHOB y pPacTeHUH,
YKUBOTHBIX U YEJIOBEKa; MEXKy dTaaMi oOMeHa BEIIECTB;
STanaMy  KJIETOYHOIO IMKJIAa M SKMU3HEHHBIX IUKJIOB
OpraHM3MOB;  3TanaMud  S3MOPHOHAJIBHOIO  Pa3BUTHS;
reHoturnioM ® (eHotunoMm, (eHoturnoMm u (HakTopamu
cpenbsl OOWTaHHUS; MPOLECCaMU HBOJIOLUHU; JBHKYIIMMHU
CWJIaMH aHTPOIOT€HE3a; KOMIIOHEHTAaMH PAa3JIMYHBIX
9KOCHCTEM U MPUCTIOCOOIIEHUSMHU K HUM OPT'aHHU3MOB;

[IPy 6. yMeHue BBIABIATH OTIMYUTEIBHBIE MPU3HAKU
KUBBIX CHCTEM, B TOM 4HCle TpuOOB, pacTEeHUH,
KHUBOTHBIX M YEJOBEKAa; IMPHUCIOCOOIEHHOCTh BHJOB K
cpene oOwTaHus, AOMOTHYECKHMX U  OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aUMOCBSI3€H OpPraHU3MOB B
co00111ecTBaX, AHTPOIIOT€HHBIX U3MEHEHUHN B SKOCHCTEMAX
CBOEM MECTHOCTH,;

[IPy 7. yMeHune WCIONB30BaTh COOTBETCTBYIOLIUE
apryMeHTHI, OMOJIOTUYECKYI0  TEPMUHOJIOTHIO "
CUMBOJIUKY Ul JI0Ka3aTelbCTBAa pPOACTBA OPraHU3MOB
pa3HbIX  CHUCTEMAaTHYECKUMX  TIpyNI;  B3aMMOCBSI3U
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OpTraHu3MOB U CPCAbI 06HTaHI/I$I; CANHCTBA YCJIIOBCUCCKUX
pac; HeoOXOmMMOCTH  3I0pOBOTO  oOpa3za  KHU3HH,
COXpaHEHHUs pPa3HOOOpa3Wsi BHUIOB M O3KOCHUCTEM, Kak
YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOJIBI U YEIIOBEUCCTBA,

[Py 8. ymeHHme pemarb TIOHCKOBBIE OHOJIOTHYECKHE
3a/1a4U; BBIABIIATH IPUYMHHO-CICICTBEHHBIE CBA3H MEXIY
HCCIeAyeMbIMU OMOJIOTHYECKIUMHU 00bEeKTaMH,
IIPOLIECCAMU U SIBJICHUSMH; [€J1aTh BBIBOABI U IIPOTHO3bI
Ha OCHOBAaHUU IIOJYyYEHHBIX PE3Y/bTATOB;

[Py 9. yMeHue BBIABHUIaTh THUIIOTE3bI, MPOBEPITH HUX
IKCIIEPUMEHTAILHBIMUA CPEACTBAMHU, (POPMYIUPYS IEh
UCCIICZIOBAHNUS, aHATM3UPOBATh MOJIYYECHHBIE Pe3yJIbTaThl U
JieaTh BHIBOJIBL;

[1Py 10. [IPUHUMATh ydactue B Hay4yHO-
HCCJIeIOBATEIbCKOW paboTe 1O OHOJIOTHH, SKOJIOTHH U
MEJMIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX Hay4HBIX
o0mecTs ¥ MyOJIWYHO TIPEACTABIATH  IOTyYEHHBIS
pe3yiapTaThl Ha YYEHHYECKHX KOH(pEpeHIMSX pa3HOro
YPOBHS;

1.4. O6ocHOBaHMe 0COOEHHOCTH CTPYKTYPHPOBAHUSI CO/IeP:KAHUS.

OcHoBy pabouell TporpaMMbl COCTAaBISIET COJEpkKAHUE, COTVIACOBAHHOE C TpeOoBaHUAMH (erepabHOrO KOMIIOHEHTa TOCYAapCTBEHHOTO

CTaHJapTa CpeHero oo1ero o0pa3oBaHus y2iyd1eHH020 YPOBHS.

PaboTa no nanHo# mporpamme mpeaycMaTpUBAET MIMPOKOE MUCTIOIb30BAaHUE aKTUBHBIX METO0B O0yUEHHUS: JIEKI[UU, CEMUHAPOB, MPAaKTUKYMOB,
3a4€TOB; CAMOCTOATEIHHON PabOTHl OOyUaAIONINXCS U T.J1. HANIPABIEHHBIX HAa (POPMHUpPOBAHHUE U PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEN 00yJaroMMXCsl.
B xonnemxke nist oOyvaronuxcst mHBanuaoB u guil ¢ OB3 co3znana 6e30apbhepHast cpena, Bce MaTepHaibl TPEICTABICHBI B IEYaTHOM BUJIE.
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1.5. Ucnoab3yeMble negarorudeckiue TeXHOJIO0TMH, MeTOAbI 00y4eHH .
Ilenarornyeckne TeXHOJIOTHM:
-UKT;
-UHTEPaKTUBHBIE TEXHOJIOTHH;
- TUYHOCTHO-OPUEHTUPOBAHHBIC;
- mpobyieMHOe 00ydYeHue (POoOIEMHOE U3JIOKEHUE U TIONCKOBas Oecena);
- POCKTHBIE TEXHOJIOTUH;
- KOMMYHHUKaTUBHO-/IUAJIOTOBbIE TEXHOJIOTUH.
Metoabl 00yueHusi:
- HaIJISIHBIN METO;
- 00BSCHUTEIHHO-UILTIOCTPATUBHBIN METOI;
- PENpPOAYKTHUBHBIN METOJ;
- YaCTMYHO ITOMCKOBBIN (IBPUCTUYECKUI);
- HCCJIeI0BATENIbCKUI METO/.

1.6. YueOHO — MeTOAHYECKHIT KOMILTEKC.

- ®I'OC no cneruansHocTy 34.02.01 CecTpuHCKOE /1€J10;
- MPUMEPHAs MTporpaMMa yu4eOHOU AUCIUILTUHBI « BHOIOTHSY;
- TEMaTU4eCKOe TUIAHUPOBAHHUE;
- pa3aToO4YHbIA MaTepual;
- IPE3EHTAIUH 110 IPEIMETY
- kommiekt POC;
- y4eOHUK;

- MCTOAUYCCKUC PCKOMCHAAINHU 110 BBIITOJIHCHHUIO ITPAKTUYCCKUX BaHﬂTHﬁ, J1a60paT0pme 3aHATHM.

2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM y4yeOHOM IMCUMILIHHBI M BBl Y4eOHOH padoThl

Bup yueOHoi#l padoThl

Oovem uacoes

Bceero: 144
Bo B3auMoeiicTBIH ¢ IpenogaBaTejieM 138
B TOM YHUCIIE:
71a00paTOPHBIE 3aHITHS 4
MIPaKTUYECKHE 3aHITHS 20
KOHTPOJIbHBIE paObOTHI 2
WH/IMBUYJIbHBIA TPOEKT/KypcoBas paboTa -
[IpoMexxyTouHast aTTecTanus 1Mo oOpa3oBaTeIbHON porpamMMe B popme sxzamera 6u

CamocrosiTesbHast padora

Kouncyabranuu
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2.2. TeMaTH4ecKHii IUIaH U cofiep:kaHue y4eOHOi qucumnanHbl buonorus 'pynma 120 ®@.11.0. UcaasikoBa Onbra BanepreBna

Ne HaumenoBanue pasgesna. Tema ypoka. Conep:xxanue ypoka. Ilpaktudeckue 3aHsTHS. O0bem Jomammnee 3ananune (BCP)
YPOK JlaGopaTopHble 3aHATHSA 4yacoB (KOppeKTHpPOBKA)
a
1 2 3 4
Pa3nen 1. Buojsiorus kak Hayka 2

1-2 | BuoJiorusi B CHCTEMeE HAYK. Y4eOuuk map. 1, ctp. 9,
buonoruss — Hayka o xuBoi mnpupone. CBA3M OMOJOrMM C OOIIECTBEHHBIMH, TEXHUUYECKUMH U 3aI0JIHUTh TabauIy «MeToabl
JIPYTUMH €CTECTBEHHBIMHU HayKaMmu, (uiiocopuei, penurue, 3TUKOM, SCTETUKON U mpaBoM. Poib 2 HCCIIEIOBAHU).
Ouosioruu B OpMHUPOBAHUH COBPEMEHHOIN HayuyHOU KapTuHbI Mupa. Cucrema OMOJIOrMYECKUX HayK.

MeTobl TO3HAHUS KUBOW TPUPObI (HaOIr0IeHNE, SKCIIEPUMEHT, OITMCaHue, H3MEpEHHE,
KJaccu(uKanus, MOEIMPOBAHUE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).
Pa3nes 2. 7KuBble cucTeMbl U HX OPraHU3aALMS. 2

3-4 | O0masi XapaKTepUCTUKA KU3HH. VYyeOuuk map. 2, ctp. 12,
XKuseie cuctempl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omonoruu. OTIMYUE KHUBBIX CHCTEM OT 3aMOJIHUTH TabIUIy «YpOBHU
HeopraHudeckoi npupospl. CBolicTBa GMOCUCTEM U UX pa3HOOOpa3ue. 2 OpPTraHU3aLMH KUBBIX CUCTEM.
YpoBHHU OpraHu3ali OMOCUCTEM: MOJIEKYIISIPHO-TEHETHUECKUM, KJIETOYHBINA, OPraHU3MEHHBbIH,

MOMYJISIIIHOHHO-BUI0BOI, 9KOCUCTEMHBIN (OMOTreoeHOTHYECKH i), GrochepHbIH.
Pa3nes 3 XumMnuecknii cOCTaB M CTPOEHHE KJIETKH 16

5 XHMHYECKHI cocTaB KJIeTKH. Boga u MuHepaJbHbIe BelecTBa. VYuebuuk nap. 3, ctp. 18, ynp. 2
XUMUYECKUHN COCTAB KJIETKU. XMUMHUYECKHE AJIEMEHTBI: MAKPOAJIEMEHThI, MUKPOAJIEMEHTHI. Bosia 1 (paznen «IIpoBeps cBOM
MUHEpaJIbHbIE BelecTBa. DyHKIMY BOJIBI U MUHEPAIIBHBIX BEIIECTB B KieTke. [lonnepxanue 3HAHU).
OCMOTHYECKOr0 OajiaHca.

6 IIpakTnueckoe 3ansaTue Ne 1. «buosornyeckas pojib MUHepaJbHbIX BellleCTB B 00ecneYeHNH 1
JKH3HEJeATeJbHOCTH OPraHu3MOB, NPOsIBJICHHs AUCOAIAHCA MUHEPAJTbHBIX 3JICMEHTOB.

7-8 | BeakH. AMMHOKHCJIOTBI. VYueOHuk map. 5, crp. 27,
benku. CoctaB M crpoeHue OenIKoB. AMHUHOKHCIOTBI — MOHOMepbl OenkoB. HeszameHumble u 3aMoJHUTh TabauIy «3HaueHue
3aMEHHUMbIE aMHUHOKHUCIIOTHl. AMHUHOKHCJIOTHBIM COCTaB. YPOBHM CTPYKTYphl OEITKOBOM MOJIEKYIIbI 2 OeJIKOB B OpraHU3Me».
(mepBUYHAas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonoruueckue GyHkmuu 6€IKOB.

9-10 | ®epmenTHl. BuTamMuubl. JIunuasl. VYuebuuk nap. 4, ctp. 22,
®epMeHTHl — OHoJoruueckue karaiauzatopsl. CTpoeHue gepMeHTa: akKTHBHBIA IIEHTp, cyOcTpaTHas HamucaTh ONpeleIeHUs
cneunpuynoctb. Kodepmentsl. Butamuubel.  Otinuus  (QepMEHTOB OT  HEOPraHMYECKUX 2 HOHSITHUSIM.

KaTaJIn3aTOPOB. YTJEBOABI: MOHOCaxXapuabl (TJIIOKO3a, pubo3a W JAE30KCHpH003a), AMcaxapuibl
(caxaposa, aKT03a) W MoJHcaxapuasl (Kpaxmall, TIIMKOTeH, 1eJo103a). bronorndeckune GyHKIn
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yrieBosoB. Jlumuasl: TpUrauuepuasl, ¢ochomunuasl, crepouabl. ['napoduasHO-THAPODOOHBIE
coiictBa. buonormyeckne ¢yHkumu nununoB. CpaBHEHHE YIJIEBOJOB, OCIKOB M JIMIUIOB Kak
VMCTOYHHUKOB YHEPTUH.

11-12 | HykJieMHOBBIE€ KHCJIOTHI. YueOuuk map. 6, crp. 31, ymp. 2
Hyxneunossie kucnotel: [JJHKu PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpOCHHE U («BbImmoaHu 3a1aHUS).
¢ynkuun JJHK. Ctpoenne u pyakimu PHK. AT®: crpoenue u ¢pyHkuuu.

13 | JlaGopaTopHoe 3ausitusi Ne 1. «Onpenesenue BuTaMuaa C B IPOAYKTAX MUTAHUS. YueOuuk nap. 7, ctp. 34, ymp. 3

14 | HIuToJiorusi — HayKa o KJeTKe. («BbInosiHYU 3a1aHUS).
IMutonorus — Hayka o kijerke. KietouHas Teopusi — mpumep B3auMOJEHCTBUs HJell M (akTOB B
Hay4YHOM I103HAaHUU. MEeTO/1bl U3yUEHUS KIETKU.

Knerka kak nenoctHas xuBas cucrema. O01ue Npu3Haky KIETOK: 3aMKHYyTasi Hapy>KHasi MeMOpaHa,
mostekyibl JIHK kak reHeTndeckuil anmapar, cucTeMa CUHTe3a Oelika.

15 | HuToJiorusi — HayKa o KJeTKe. YueOuuk map. 8, ctp. 39, ymp. 3
Hurtonorus — Hayka o kierke. KierouHas Teopuss — mpumep B3auMoOJEHCTBUS HUJied U (PAKTOB B («BbInosiHu 3aaHUS).
Hay4YHOM IO3HAaHUH. MeTo/1bl U3y4eHUs KIETKH.

Krnerka kak nenocrtHas xuBas cucreMa. OOuye nNpu3Haky KJIETOK: 3aMKHYTasi Hapy>kHasi MeMOpaHa,
mosiekyibl JIHK kak renerndeckuii anmnapar, cucreMa cuHTe3a 0elika.

16 | Tunsl KI€TOK.

Tumnsl keTok: sykapuoTHyeckas U npokapuoTuyeckas. OCOOEHHOCTH CTPOCHUS MPOKAPHOTHUECKON
kietku. Knerounass creHka Oakrepuil. CTpoeHHe 3yKapuOTHUYECKON KieTKH. OCHOBHBIE OTIMYUS
pacTUTENIbHOM, >KUBOTHOW M TpuOHOM KieTku. IloBepXHOCTHBIE CTPYKTYpbl KJIETOK— KJIETOYHAs
CTEHKA, MNIMKOKAIMKC, X GpyHkuuu. Ilnasmarnueckas MemOpaHa, ee CBOMCTBA M (PYHKIIMH.

17 | Tunsl KJIETOK. YueOuuk map. 9, crp. 43, ymp. 2
Tunsl KIeTOK: 3yKapuoTHyeckas u npokapuornyeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHUECKON («BbInosiHu 3a1aHUS).
kieTku. Knerounas crenka Oakrepuil. CTpoeHHe >yKapuOTHYECKON KieTKH. OCHOBHBIE OTJIMYMS
pacTUTENbHOM, >XKMBOTHOM M TpUOHON KieTkH. [IOBEpXHOCTHBIE CTPYKTYpbl KIIETOK— KJIETOYHAs
CTEHKAa, TTIMKOKAJMKC, X pyHkimu. Ilnazmatndeckas memOpaHa, ee CBOWCTBA U (DYHKIIMH.

18 | luTomiia3mMa U ee OPraHOUABI.

[Mutorasma u ee opra"ouabl. OnpHomeMOpanHble opraHouabl kiaeTku: DIIC, anmapar I'ombmxwy,
nu30ocoMbl. [lodyaBTOHOMHBIE OpraHoMbl KJIETKH: MHUTOXOHApPUH, Iutactuibl. IIpoucxoxaeHue
MUTOXOHAPUM W miactua. Buabl mmactua. HememOpaHHble OpraHoubl KJIETKH: PUOOCOMBI,
KJIETOYHBIN LEHTP, HEHTPUOJIU, PECHUYKH, KI'YTUKU. DYHKIIMM OpraHOWI0B KJIETKH. BrirroueHus.
Snpo — peryiasaTopHblii HeHTp kieTku. CTpoeHue sipa: siiepHas 000JI04Ka, Kapuorazma, XpoMaTHH,
SIIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIMIECTB B KIIETKE.
19 | OuTonia3ma u ee OPraHoOUAbI. YueOuuk map. 10, ctp. 47, ynp.

utonnasma u ee opranouasl. OnHomemOpanHble opranouabl kinetku: OIIC, anmapar [Nombmxw,

3 («IIpoBepb CBOM 3HAHUSY).
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nu30coMbl. IloyaBTOHOMHBIE OPraHOMABl KJIETKU: MWMTOXOHApHUH, IutacTuabl. IIpoucxoxkneHue
MUTOXOHAPUM W mnactua. Buasl mnactua. HememOpaHHble OpraHoujbl KJIETKH: PHOOCOMBI,
KJICTOYHBINA LIEHTP, LICHTPUOJIHN, PECHUYKH, KI'YTUKU. DYHKIIMU OpraHOUI0B KIIeTKHU. BKitoueHus.
Snpo — peryasaTopHblii HeHTp kieTku. CTpoeHue siipa: siiepHas 000/104Ka, Kapuora3smMa, XpoMaTHH,
SIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE.

20 | JlabopaTtopHoe 3aHsTHE Ne2.
«CTtpoeHue KjIeTKM (pacTeHusl, ’KMBOTHbIe, TPUObI) U KJETOYHbIe BKJIIYeHHUs (Kpaxmal, 1
KApPOTHHOM/IbI, XJI0POIJIACTHI, XPOMOMJIACTBI)».
Pasznea 4. ’KusueaeaTeIbHOCTh KJICTKH 10
21 | OOMmeH BelecTB, HJIM META00TU3M. VYuebuuk nap. 13, crp. 58, ymp.
OOmeH BemiecTB, WM MeTabOIM3M. AccuMUIAMs (TUIACTHYECKUH OOMEH) W AUCCUMUIISAIUS 2 («BBITIOTHY 3a7]aHUS» ).
(3Hepreruyeckuii oOMEH) — JBE CTOPOHBI €IUHOro Ipolecca Merabonusma. Poiab 3akoHOB 1
COXpaHEHHs BeEIIeCTBA W OHHEPrudM B TOHMMaHWW MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBINA U reTepoTpodHbIi. Ponb ¢pepMeHTOB B 0OMEHE BEUIECTB U NMPEBPAIICHUU YHEPTUU B
KIICTKE.
22 | ®oTocUHTE3.
®orocunre3. CeroBas u TemMHOBasg (¢a3bl (oTocuHTe3a. Peakiuu dotocunTe3a. DPPEKTUBHOCTD 1
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIS JKM3HM Ha 3emie. BimsHue yciaoBuil cpeasl Ha
(dboTocuHTE3 U c1OCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.
23 | XemocuHTe3. XeMOCHHTE3UpYIOUIMe OaKTepuu. 3HAaUeHHE XEMOCUHTE3a JJIsl )KM3HU Ha 3eMJIe. 1 VYuebnuk map. 14, crp. 60, ymp.
24 | DHepreruyecknii o0MeH B KJeTKe. PaciienieHue BEIIECTB, BBIICICHUE M aKKyMYJIUPOBaHHE 1 2 («BsimonHu 3a1aHun»).
SHEPrUM B KJIETKe. DTallbl SHepreTuyeckoro ooMeHa. I'miukonns. bposkeHne u ero BUbL.
25 | KuciopoaHoe okucieHHe, WJIM KJeTo4Hoe bixanue. OxucnurenbHoe ¢GochoprimpoBaHue. 1
D HEeKTUBHOCTL SHEPreTHUECKOr0 0OMEHa. Yuebnux nap. 15,16, ctp. 69,
26 Peaknuu marpuyHoro cunte3a. ['eHerndeckass unopmanus u JIHK. Peanuzamus renerndeckoit ynp. 2 («Breinonau 3ananus»).
uHpopMmanuu B KieTke. ['eHeTnueckuil ko u ero cBoicTBa. TpaHCKpUNIMS — MAaTPUUYHBIA CHUHTE3 1
PHK. Tpancnsiius — GuocrunTes 6enka. DTarnbl TpaHCIALUH.
27 KonupoBanune amunokucaot. Pors pubocoMm B 6rocuHTe3e benka 1 VY4eOuuk map. 15,16, ctp. 69,
28 | [IpakTnuyeckoe 3aHsTHe Ne 2. «Pemenme 3a1ay Ha oOmNpeaejleHHe TMOCT€I0BATEIbLHOCTH 1 yrp. 1 («BeimonHu 3amanus»).
HYKJICOTH/IOBY.

29-30 | HekseTounble ¢opmbl ku3HM — BHpYcbl. Vctopus otkpsiTusi BupycoB (/1. WM. VBaHOBCKUIA). VY4ebuuk map. 12, ctp. 55, ymp.
OCOOEHHOCTH CTPOGHHMS M JKU3HEHHOTO IMKJIa BUpycoB. baktepmodaru. bonesnu pacrenuii, 2 1 («BopImonHu 3a7aHUY).
KUBOTHBIX W YEJOBEKa, BbI3bIBacMble BUpycamMu. Bupyc mmmyHonepunura uvenoeka (BUY) —

Bo30yautens CIINa. ITpoduiakTuka pacnpocTpaHeHusl BAPYCHBIX 3a00JI€BaHUil.
Pazjen 5. PazmHokeHHe M MHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB 20
31-32 | ZKu3HeHHbI UK KJIEeTKH. 2 YueOuuk nmap. 17, ctp. 74, ynp.
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Knetounblif UK, WK KU3HEHHBIN UK KieTku. MHTepdasza nu murto3. IIponecchl, nporekaronme B
uatepdaze. Pemmkanus — peaknums wmarpuyHoro cuHTe3a JIHK. Crpoenume xpomocom.
XpOMOCOMHBIM HaboOp — KapuoTun. JIMMIOWAHBIA W TalUIOWAHBIA XPOMOCOMHBIE HaOOPBHI.
XpoMaruzsl. LluTonorndyeckre OCHOBBI Pa3MHOXKEHHUS M MHIMBHIYaJIbHOIO Pa3BUTHsS OPraHU3MOB.
Henenue xnetku — muto3. Craguu murosza. Ilponeccsl, npoucxoasdiue Ha pa3HbIX CTaIUsAX MUTO3A.
buonornyeckuii cmbica muto3a. [Iporpammupyemast rubesb KIETKHU - allonTo3

2 («BBIMIOIHA 3aTaHUSY).

33-34 | ®opMbI pa3MHOKEHNsI OPTAaHU3MOB. YueOuuk nap. 20, ctp. 86, ymnp.
@opMbI pa3MHOKEHHUSI OPraHU3MOB: OECIOJI0e U TOJI0BOE. BHibl Oecronoro pa3sMHOKEHUS: IeJICHHIE 2 1 («BbinosHu 3agaHus»).
Ha/IBO€ U NOYKOBAaHHE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BEr€TaTUBHOE pa3MHOXEHUE.

VckyccTBEHHOE KIIOHMPOBAHNUE OPraHU3MOB, €r0 3HAYCHHE JJIsl CEJICKIHH.

35-36 | IToJ10BOE pa3MHOKeHHE. Yuebnuk nap. 21, crp. 91, ymp.
[losioBoe pa3MHOXEeHHE, ero orTauuus or Oecnonoro. Meio3. Cragum weio3a. Ilpoueccsl, 4 («BpinonHu 3a1aHusn»).
npoucxojsdmue Ha craausax Meiosa. IloBegeHume xpomocom B Meiioze. Kpoccunrosep.

Buonornveckuii CMBICT ¥ 3HaYSHHE Meio3a. ['amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIIETOK Y 2
KUBOTHBIX. [10I0BBIE JKeye3bl: CEMEHHUKU U SMUHUKU. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KIETOK —
ramMeT (crmepMaro3oui, SHIEKIeTKa) — crepmatoreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHHUS
AULEKIIETOK M ciepMaTo3ou1oB. OmnogoTBopenue. [lapreHorenes

37-38 | UuauBuayaibHOE Pa3BUTHE. Y4eOnuk map. 22,23, ctp. 98,
NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpHUOreHe3). DTarbl 5 yrp. 2 («BbIoNHU 3aJaHUS»).
SMOPHOHAIIHOTO Pa3BUTHs Y MO3BOHOYHBIX >KMBOTHBIX: JIPOOJICHHE, TacTPYISLUS, OPraHOTCHE3.

ITocTaMOpHOHaIbHOE pa3BUTHE.

39-40 | Tunbl MOCTIMOPUOHAILHOTO PA3BUTHSA. VYuebnuk map. 22,23, ctp. 98,
Tunbsl NOCTIMOPUOHATIBHOTO PA3BUTHA: NpsMOE, He MpsMoe (JIMYMHOYHOE). BiusHue cpensl Ha 2 ymp. 1 («BpInosnHu 3a1aHusm»).
pa3BUTHE OPTaHW3MOB; (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKICHHBIE yponacTBa. Poct u pasBurue
pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJUH Pa3BUTHSL.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE colep:KaHue (coaep:KaHHe MPHKJIATHOT0 MOAYJIsl) 10

41-42 | CTpoeHHe OPraHOB M CHCTEM OPraHOB YeJI0BeKa. VYuebnuk nap. 22,23, ctp. 98,
Txanu yenmoBeka. CTpoeHHE OpPraHOB M CHCTEM OpraHoB dYenoBeka DyHKIMOHAIBHAs CHUCTEMa 2 yrp. 2 («BBITOITHYT 3a/1aHUS»).
opranoB. ['omeocTa3 oprauusma u ero nojiiep>kaHue B Mpolecce KU3HeAeSI TETbHOCTH.

43 | Ilpouecchl :KU3HEESITETHHOCTH YeJI0BEKA. 1 Y4eOnuk map. 22,23, ctp. 98,
3HayeHue NPOSIBIICHUS pa3ApakKUMOCTU U perysiun. [Tporeccrl xKu3He eI TeTbHOCTH YeIOBeKa. ymp. 5 («IIpoBeps cBOM

44 | IlpyyMHbI HAPYLIEHWH Pa3BUTHS OPraHU3MOB. 1 3HAHU).

45 | OpraHsl penpoAyKIUUH, CTPOeHHE U (PYHKIMH. VYuebuuk nap. 22,23, ctp. 98,
Opranbsl  pempoayKiuu, CcTpoeHue U (QyHkuuu. PenpoayktuBHoe 3a0poBbe. MHpekuuw, 1 yrp. 4 («IIpoBepb cBOU

nepeaaonecs MoJOBbIM MYTEM, UX NMPO(PUIAKTHKA.

SHAHUS).
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46 | HacaencTBeHHble 00J1€3HH, MX NIPHYMHBI M MpeyNpeKIeHHe. 1

47-48 | IlpakTuueckoe 3ansitue Ne 3. «Pa3padoTka MeHTATbHOI KapThl TKaHEH, OPraHOB U CHCTEM VYuebuuk nap. 22,23, ctp. 98,
OPraHoOB YeJIOBEKa ¢ KPATKO XapaKTepUuCTHKOH UX (PYHKIHID). 2 yp. 3 («IIpoBepb cBOU

3HAHUY).

49-50 | IlpakTuuyeckoe 3ausitue Ne 4 «BupycHble u 0aKkTepHaJIbHbIe 3200/IeBAHUS YeJI0BeKa. VY4eOuuk nap. 22,23, ctp. 98,
dnuaeMudecknii (ANM300THYECKHUIL, INMUPUTOTHYECKHIT) pouecc. O0Me NPUHIMIIBI 2 ymp. 2 («IIpoBepb cBOU
HCI0JIb30BAHUSA JIEKAPCTBEHHBIX BelllecTB. OCO0EHHOCTH NPUMEHEeHHs] AHTHOMOTHKOBY 3HAHUY).

Paznen 6. HaciieAcTBEHHOCTh M HK3MEHYHUBOCTh OPraHM3MOB 18
51 | Ilpeamer u 3aga4u reHeTUkH. Poib HUTONOTMU U AMOPUOJIOTUU B CTAHOBIIEHUU T'€HETUKU. Brian Yuebnuk map. 24, ctp. 101, ymp.
POCCHUICKHX M 3apYOCKHBIX YUCHBIX B PA3BUTHE T€HETHKU. METOIbI TeHETUKU (THOPUI0TOT HUCCKHA, 1 1 («BpInoaHu 3a1aHUsD).
LUTOT€HETHYECKU, MOJIEKYJISIpHO-TeHeTHYecKUii). OCHOBHBIE TeHeTHYeCcKue MOoHATUs. [ eHeTnyeckas
CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpPEIIMBaHMIA.
52 MoHorudpuHoe cCKpenuBaHue.
3aKOHOMEPHOCTH HACIEOBaHUS MPHU3HAKOB, YCTaHOBIeHHBIe [. Mennenem. MoHOTHOpUIHOE 1
CKpelllMBaHUEe. 3aKOH eIWHO00pa3us TuOpuAoB mepBoro mnokoiieHus. [IpaBuio HOMUHUpPOBaHUS.
3aKoH pacuieruieHus npu3HakoB. [ umoresa ynctorsl ramert. [loHOE U HETIOJIHOE JOMUHHPOBAHUE.

53-54 | InruOpuaHoe ckpemmMBaHue. 3aKOH HE3aBUCHUMOI'O HAacleqoBaHUs Mpu3HakoB. L{urorenernueckue YyeOuuk map. 25, ctp. 106, ymp.
OCHOBBI ~ TUTHOPUIIHOTO  CKpelIMBaHMs. AHaIu3upylooliee ckpenuBanue. Vcnonab3oBaHue 2 2 («BbITIOTHA 3aTaHUS»).
aQHAJIM3UPYIOIIETO CKPEHIMBAHU 7S ONIpe/IeJICHHsI TEHOTUIIA OCOOH.

55-56 | IIpakTuyeckoe 3ansaTue Ne 5. «PemieHue 3a7a4 HA onpe/ejieHHe BEPOSITHOCTH BOZHUKHOBEHUSI YueOuuk map. 24, ctp. 101, ymp.
HACJIEICTBEHHBIX TMPHU3HAKOB TMPHM MOHO-, [H-, MNOJUTHOPHIHOM M aHAJM3HPYIOLEM 2 3 («BbIMoNHU 3a1aHUNY).
CKpelIMBAHUM, COCTABJIEHHE TeHOTHIMMYECKUX CXeM CKpelIBaHUs».

57-58 | CuenuienHoe HacJjiefoBaHue NMpu3HakoB. PaGora T. Moprana mo CHeIICHHOMY HacjeJIO0BaHHIO VYuebnuk map. 26, ctp. 106, ymp.
reHoB. Hapymienue cueruieHuss T€HOB B pe3yibTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOpHs 3 («BbImoNHU 3a1aHUNY).
HACJIEICTBEHHOCTU. ['eHeTnueckue KapThl. ['eHeTHka moja. XpPOMOCOMHOE ONpENelIeHHe IoJa. 2
AyTOCOMBI U TOJIOBBIE XpOMOCOMBI. ['OMOrameTHble U rereporaMmeTHble opraHuszMel. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM

59-60 | IIpakTuueckoe 3ansiTue Ne 6. «PemieHue 3a1a4 Ha onpejejieHHe BEPOITHOCTH BO3HUKHOBEHHUS VYuebnuk map. 26, ctp. 106, ynp.
HACJIeICTBEHHBIX MPU3HAKOB MPHU CLHENJIEHHOM HACJIeI0BAHMHU, COCTABJIEeHHE TeHOTHIHYECKHX 2 2 («BBITIOTHY 331aHUY).
CXeM CKpeIHBAHUSNY.

61-62 | 3akoHOMEpPHOCTH U3MEHYHBOCTH. VYuebnuk map. 27, crp. 113, ymp.
W3meHunBOCTh. BHIBl HM3MEHYMBOCTHM: HEHACJIEACTBEHHass M HacielcTBeHHas. Poib cpenasl B 1 («BoeImonHu 3a7aHUSY).
HEHACJICICTBEHHONH  WM3MEHYMBOCTH.  XapaKTePUCTUKAa  MOAM(DHUKAIMOHHOW  W3MEHYHMBOCTH. 5

Bapuanuonssiii psang u BapuanvoHHas kpuBas. Hopma peakunuum npusHaka. KonuuecTBeHHBIE U
KauecTBEHHbIE MpPH3HAKU M HMX HopMa peakuuu. CBoicTBa MOIM(UKAIIMOHHOW H3MEHYHUBOCTH.
HacnencTBeHHas, MM T€HOTUIIMYECKass M3MEHYMBOCTh. KoMOMHAaTHBHAs M3MEHUMBOCTh. Meio3 u
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MOJIOBOM TIPOIlECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MYyTAllMOHHAs W3MEHYHUBOCTD.
Knaccudukanuss myramnuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBbIE. YacToTa WM TPUYMHBI MYTAIUH.
MyrtareHaple  (GakTOpbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACICJACTBEHHOH HM3MEHYUBOCTH
H. U. BaBunosa

63-64

IIpakTuyeckoe 3ausaTue Ne 7. «Pemenue 3aa4 Ha onpejaejieHne BEPOATHOCTH BO3HUKHOBEHMSI
HACJEeCTBEHHbIX MPU3HAKOB NPH PAa3JIMYHbIX THNAX B3aMMOJEHCTBHS T€HOB, COCTaABJIECHHE
FeHOTUIIHYECKUX CXeM CKpellHBAHUSI».

Yuebnuk map. 28, ctp. 117, ymp.
2 («BBIMONHYT 331aHUY).

65-66

I'enernka 4enoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl T€HETHMKHU  YEJIOBEKA:
reHeaJoruYecKuii, ONMM3HELOBBIM,  LUTOTEHETHYECKUH,  OMOXMMHUYECKHH,  MOJEKYISpHO-
reHeTudeckuid. COBpPEMEHHOE  OIpeAelieHHEe TEeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHuEe, B ToM uucie ¢ nomoupto [Il[P-ananu3a. HacnenctBennsle 3a0oseBaHUs
YeNIOBeKa: IeHHBbIC 00JIe3HH, OOJIC3HW C HACIICJCTBEHHOW IMPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEIE
6one3nu. Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpuHIUIBI 310pOBOTO
oOpa3a J>KW3HH, JIUATHOCTHKH, NPO(PHIAKTHKH W JICYCHUS TEHETHYECKHX Ooyie3Hei. Menuko-
TeHETUYECKOE KOHCYIbTUPOBAaHME. 3HAYEHHE MEIULMHCKON TEHETHKH B MPEAOTBpAILEHUU
Y JICUCHUH T'eHETHYCCKHUX 3a00JICBAaHUI YeIOBeKa

YueOuuk map. 28, ctp. 117, ymp.
1 («BeimoaHu 3a1aHus»).

67-68

IIpakTuyeckoe 3ansaTHe Ne 8. «CocraB/ieHHe M aHAJIN3 POJIOCIOBHBIX YEJIOBEKA).

YyeOuuk map. 28, ctp. 117, ymp.
3 («BBIMOIHY 3a1aHUY).

Pasznea 7. DBoaronmnoHHass O0HOJIOTHSA

69-70

JBOJIIOLIMOHHAS TEOPHS U ee MeCTO B OHOJIOTHH.

[IpennocelIkyu BO3SHUKHOBEHUS YBOJIIOLMOHHON TEOpUH. DBOJIIOIMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BiusiHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUHU U IPYruX HayK. CBUAETEIHCTBA
sBostouu. [laneoHTONIOrMUECKHE: TOCIIEA0BATENLHOCTD MOSBICHUS BUI0B B TaJI€OHTOJIOTHYECKON
JIETOIHNCH, TIepexoaHble popMbl. buoreorpaguyeckue: cxoacTBo U paznuure ¢payH u ¢iaop
MaTEpUKOB U OCTPOBOB. DMOPUOJIOTHUECKUE: CXOJCTBA U Pa3INyus SMOPHOHOB Pa3HbIX BUI0B
IIO3BOHOYHBbIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILICCKI/IeI TFOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYANUMCHTAPHLIC
OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACIIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH y BCEX MKHUBBIX OPraHU3MOB. DBOIIOIMOHHAsA Teopus Y. JlapBuHa.
[TpeanockIKM BOZHUKHOBEHUS TapBUHU3MA. [IBIDKYIIME CHITBI 9BOJIOIIMU BHIOB 1O JlapBuHY
(M30BITOYHOE Pa3MHOXKEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEOIpeneaEHHAs! U3MEHUYHUBOCTD,
60pb0a 3a cylecTBOBaHUE, ECTECTBEHHbII 0TOOD)

YueOnuk map. 31, ctp. 132, ymp.
2 («BbITIONHY 3aIaHUY).

71-72

Muxpo3Boaonus.

Cunrernueckas Teopus ooy (CTO) u e€ ocHOBHbIE MOI0XkeHUA. Mukpossostonus. [lomynanus
KaK eIMHUIA BUAA U 3BOOUMHU. J[BIoKyIIne cuitbl ((pakTOphI)IBOJIIOLUY BUJOB B IPUPOJIE.
MyTaloHHbIH Mpoliecc 1 KOMOMHATHBHAS U3MEHYMBOCTh. [lomysiinoHHbIe BOJHBI U Ipel( TeHoB.
W3omanmst u Murpanusi.

Y4eOnuk map. 41, ctp. 170, ymp.
1 («BopImonHu 3a7aHU).
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73-74

EcrtecTBeHHblii 0TOOp — HanpaBAAOLUIl GakTop 3BoIONUH. POPMBI €CTECTBEHHOTO 0TOOpA.
[Tpucmoco0aeHHOCTh OPraHU3MOB KaK Pe3ysbTat 3Bojtonun. [IpuMepsl npucnocobaeHnii y
opranu3mMoB. ApoMopdo3sl U uanoananrtauu. Bua u BugoodpazoBanue. Kpurepun Buna. OCHOBHBIE
(dhopMbI BI1000pa3oBaHus: reorpaguueckoe, SK0JI0THYecKoe

YueOuuk map. 39, ctp. 163, ymp.
2 («BpITOJTHY 3a/TaHUS).

75

Makpo3Boawonus. Dopmbl  3BOIIONUU:  pUIIETHYECKa,
napauenbHasi. HeoOpatuMocTs 3BONIOIMN

JUBCPIr¢HTHAasd, KOHBEPIrCHTHAas,

76

IIpakTuyeckoe 3ansatue Ne 9. «Onmucanume
OTHOCHTEJIbHOTO XapaKTepay.

NPHCIOCOOJIEHHOCTH OpraHu3Ma H  ee

Yuebnuk map. 42, ctp. 176, ymp.
1 («BbinosHu 3a7aHus»).

Pa3znes 8. Bo3HuKHOBeHUE M pa3BUTHE )KU3HHU HA 3emJie

10

77-78

3aposkaeHue U pa3BUTHE )KU3HU.

JloHay4HbIE IIPEICTABICHUS O 3apOKIACHUM XU3HU. HaydHple TMIIOTE3bl BOZHUKHOBEHUS JKU3HHM Ha
3emse: aOuoreHe3 M TMaHCIEPMHUS. XUMHUYECKas HBOJIONHS. AOHOTCHHBIM CHHTE3 OPraHUYECKUX
BELICCTB HM3HEOPIaHUYECKUX. OKCIEPUMEHTAJIBHOE IOATBEPKIACHUE XHUMHUYECKOH 3BOJIOLUU.
HavanpHbie sTansl Onosnornueckoit spomonuu. ['mnoreza PHK- mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE NpoTOKJIeTKH. llepBble kietkm um ux sBomouusa. dopmupoBanue
OCHOBHBIX I'PYIII KUBBIX OPIaHU3MOB.

PasButne xu3Hu Ha 3eMiie 110 3pam U nepuojam. Karapxeil. Apxelickas 1 IpOTEPO30MCKast IPHI.
[Taneo3oiickas spa u €€ mepuobl: KEMOPUNCKUNA, OPJIOBUKCKUHN, CHITYPUICKUM, IEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUIl. Me30301cKast 3pa U €€ eprobl: TPUACOBBIM, FOPCKHUNA, MEJIOBOIA.
Kaitno3oiickas 3pa 1 €€ Iepruoabl: 11ajJeoreHOBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIN. XapaKTepHUCTHUKA
KJIMMaTa ¥ re0JIOTHYECKUX MTPOLIECCOB

YueOuuk map. 45, ctp. 190, ymp.
1 («BeimoaHu 3a1aHus»).

79-80

CucreMa OpraHu4ecKoro Mupa.

Cucrema OpraHu4eCKOro MMpa Kak OTpaxeHue dBOMIOLUN. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
opranu3mMoB. OCHOBHBIE ATAllbl 3BOJIOLUN PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHui U KUBOTHBIX. [1osIBIEeHNE, pacliBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB

YueOuuk map. 46, ctp. 196, ymp.
1 («BopimonHu 3a7aHus»).

81-82

JBOJTIOUSA 4esoBeKa. AHTPONOJOrusl Kak Hayka. Pa3BuTHe NpeAcTaBIeHUN O MPOUCXOXKICHUU
yenoBeka. Meroasl u3ydeHHs aHTponoreHe3a. CXOACTBa M pa3iuyusl YEJIOBEKAa M JKUBOTHBIX.
Cucrematndeckoe TMOJOKEHHE ueioBeka. JIBwkymme cuibl  (pakTopsl) aHTPOIOTEHE3a.
HacnencTBenHnass MW3MEHYMBOCTh UM €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 IKU3HH,
W3TOTOBJICHUE OPYIWU TPyJa, MbIIUICHUE, peub. OCHOBHBIE CTaIMU W BETBH JBOJIOIHMH YEIOBEKA:
aBCTpaJIONUTEKH, YenoBek yMenbid, Yenosek npsamoxonsaiunid, YenoBek HeanaepTanbCcKui, Yemosek
pa3yMHBIN COBpEMEHHOTO TuIa. Haxoaku MCKOMmaeMbIX OCTAHKOB, BpeMs CYIIECTBOBAHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM rOJOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYIHSL.

YueOuuk map. 49, ctp. 208, ymp.
1 («BbimonHu 3a7aHus»).

83-84

YenoBeueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpOINEOUaHas (eBpa3uiickas), HErpo-
aBCTpaJOuIHas (’xBaTopuaNbHas), MOHTOJIOHTHAS (a3maTcko-aMepHuKaHCKas). Ueptsl
MIPUCIIOCOOJIEHHOCTH TPEACTABUTENCH UYEJIOBEUYECKUX pac K YCIOBUSAM CYIIECTBOBaHUSA. EIMHCTBO

Y4eOnuk map. 52, ctp. 220, ymp.
2 («BBITIOIHU 3aITaHUSY).
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yenoBedyeckux pac. Kputuka pacuszma.

85-86 | lIpakTuueckoe 3anaTHe Ne 10. «IIpucnocod/IeHHOCTh YeI0BeKAa K Pa3HbIM YCJOBHAM cpelbl. VYuebnuk map. 52, ctp. 220, ymp.
Bausinne reorpadpuyeckoi cpeabl Ha MOP(010TrHI0 U GU3HOTOTHIO YEJI0BEKA» 2 1 («BbimonHu 3a1aHus»).
Pa3nes 9. Opranusmsbl M OKpysKawmas cpeaa 6

87 | JDkojiorusi Kak Hayka. 3aJayd U pa3fesbl 3KOJIOTMU. MeToabl 3KOJIOTMYECKUX HCCIEI0BAHUM. YuebHuk map. 53, ctp. 225, ymp.
DKOJOTUYeCKOEe MHUPOBO33PEHHE COBPEMEHHOTO 4ejoBeka. Cpeapl OOMTaHHsI OPraHW3MOB: BOJHAS, 1 2 («BbITIOIHA 3a1aHUS»).
HA3eMHO-BO3/YIIHAs, TOYBEHHAsl, BHYyTPHOPraHU3MEHHAsI.

88 | Dkojsornueckne dakropnl. Kiaccudukamms dKomoruyeckux — (HaKTOpoB:  aOMOTHYECKHE,

OMOTHYECKHE U aHTponoreHHbIe. JlelicTBrE IKOIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI 1
AbGuoTnueckue (GaxkTOpbl: CBET, TeMIeparypa, BIaXHOCTb. Poromepuommsm. IIpucrnocobneHus
OpPraHU3MOB K JIEUCTBHUIO abnoTndeckux (hakTopoB. buonornuecknue puTMmel.

89-90 | buornueckune pakTopsbl. Buabsl 6MOTHYECKUX B3aUMOJECHCTBHI: KOHKYPEHIIMS, XUIIIHUYECTBO. VYuebuuk map. 57, crp. 242,
[Tapa3uTusm, MyTyanusm, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), AMEHCAIHI3M, 3aMOIHUTH TaOIUILY
HeUTpanu3M. 3HaueHHe OMOTUYECKUX B3aUMOJICHCTBUH /1JIs CYIIECTBOBAHUS OPraHU3MOB B 2 «bunornueckue
MIPUPOJHBIX COOOIIECTBAX. B3aMMOOTHOIICHHUS

OpPTaHU3MOB»

91 | Okos0oru4ecKHe XapaKTePUCTUKH NMONMYJsAuu. OCHOBHBIE MOKA3aTeIu MOMYJISLUN: YUCICHHOCTD, YyeOuuk map. 59, ctp. 250, ymp.
IUIOTHOCTbB, POXKJAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. /JMHAMUKA YUCIEHHOCTH TOMYISAIHA U 1 2 («BBITOHY 331aHUSY).
e€ peryuasanums

92 | ITpakTuyeckoe 3ansaTHE Ne 11. «IloacyéT NJIOTHOCTH NONYJISAIMIA Pa3HbIX BU/IOB PacTeHHi». 1
Pa3nea 10. CoobdmecTBa M IKOJOTHYECKHE CHCTEMbI 16

93-94 | CooOmecTtBo opranu3mMoB — Ououeno3. CTpyKTypbl OMOIIEHO3a: BHUIOBasl, NMPOCTPAHCTBEHHas, VYuebnuk map. 59, crp. 250, ymp.
Tpouueckas (numeas). Buasi-goMmuHanThl. CBsI3u B OMOIIEHO3E. 3 («BbIMoNHU 3a1aHUNY).
Dkojorudeckue cuctemsl (3xkocucteMsl). [lonsarue o0 3xocrcTeMe U OMOTeoIeHO3e.

@DyHKIIMOHAIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: TIPOIyLIEHThI, KOHCYMEHTBI, peaylieHThl. KpyroBopoT 5
BEIIECTB ¥ IMOTOK PHEPTUH B dKOcHcTeMe. Tpodudeckue (MUIIEeBbIe) YPOBHU dKOCUCTEMEI. [TuimeBsie

uenu u cetu. OCHOBHBIE ITOKA3aTeNN 3KOCUCTEMBL: OroMacca, MPOIyKIHs. DKOJIOTHYeCKHe

MUPaAMUJIBI: TIPOAYKITUHU, YUCIEHHOCTH, OoMacchl. CBOMCTBA SKOCUCTEM: YCTOMYHBOCT,

caMmoperynsnus, pazputue. Cykneccus

95-96 | IpakTuyeckoe 3ansaTue Ne 12. «PemeHne MPaKTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3aJaAHMI Y4eOuuk map. 59, ctp. 250, ymp.
Ha cocTaBjeHHe TPoduUyecKUX Lemneil, nupaMul 0MoMacchl U HePruM, MepeHocy BelecTBa M 2 4 («BbINOMHY 3aJaHUSAY).
JHEPrHH B IKOCHCTEMAX).

97-98 | lIpupoanbie JKOCHCTEMBI. JKOCHCTEMBI peK M 03€p. DKOCHCTEMa XBOWHOTO WM VYuebnuk map. 59, crp. 250, ymp.
IIMPOKOJIMCTBEHHOIO Jieca. AHTpPOIOI€HHBIE 3KOCHUCTEMBL. ATPO3KOCUCTEMBI. YPOOIKOCHCTEMBI. 2 1 («BpInosHyu 3a1aHUNY).
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buonorudeckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U ypOosKocucTeM. buopasHoobpasue kak
(dhakTop ycrounBocTH 3KocucteM. CoxpaHeHHe OMOJIOrHYECKOT0 pa3HooOpasus Ha 3eMIie

99-
100

Yuenune B. WU. Bepnajackoro o omocdepe. I'panuiel, coctraB u cTpykrypa oOumocdepsl. Kupoe
BemecTBO U ero pynkuuu. OcobeHHOCTH Omochepsl Kak riIo0albHON YKOCUCTEMBbI. JlMHaMHUecKoe
paBHOBecre M oOparHasi CBsizb B Omocdepe. KpyroBopoTsl BemiecTB U OHMOT€OXUMHYECKUE ITHKIIBI
AJIEMEHTOB (yriiepoza, a3ota). 3oHaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITU

Yuebnuk map. 60, ctp. 255, ymp.
2 («BBIMONHYT 331aHUNY).

101-
102

PeuleHne NpPaKTHKO-OPUEHTHPOBAHHBLIX PACYETHBIX 33/1a4 Ha ompeaeleHHe MNJIOLIAIH
HACAXKIEHUH JJIsl CHUKEHUS] KOHUEHTPAIUN YIJIEKHCJIO0ro ra3a B armocgepe cBoero pernoHa
NPOKUBAHUSA

Yuebnuk map. 60, ctp. 255, ymp.
1 («BbinosHu 3agaHus»).

103

YesioBeuecTBO B Ouochepe 3emum. AHTponoreHHbie u3MeHeHHs B Ouocdepe. [mobanpHBIC
sKosoruueckue  npobdsiembl.  CocymiecTBOBaHME TpUpOAbl W uenoBeuecTBa. CoxpaHeHHe
O0nopa3HoOOpasnsi Kak OCHOBa yCTOWYMBOCTH Omocdepbl. OCHOBa palMOHAIBHOTO YIPABICHHUS
MIPUPOTHBIMH PECYpPCaMH M UX UCIOJIb30BaHue. JlOCTHKEHMsI OMOJIOTHH M OXpaHa PUPOIbI

104

Bausinue IMPOU3BOJACTBCHHBLIX (l)aKTopOB Ha OpraHusm 4€¢JioBEKa.

YueOuuk map. 61, ctp. 258, ymp.
2 («BBINOJIHY 32/TaHU).

105

Bunsinne conmaJabHO-3K0JIOTHYECKNX (PAKTOPOB.

Ha 3JI0pOBbE YeJIOBEKa 370pOBbE U €ro cocrapistouue. MakTopsl, MOJOKUTENBHO U OTPULIATEIBHO
BIUSIIOIIME HA OpraHu3M 4yenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JECHUCTBUN Ha 30POBBE UEIOBEKA
(I—)JIGKTpOMaFHI/ITHI)Ie I10J14, ObITOBast XHUMMUA, I/136I)ITOIIHI)IG IyMbl, pajuanusa u T.H.). AIIaHTaIII/ISI
opranu3ma dYenoBeka K (dakropam okpyxkawomed cpeapl. [Ipunnunsr  popMupoBaHUS
3I0poBbecOeperarIero mopeacHus. du3ndeckas aKTUBHOCTh W 3I0pOBbE. [pymImbl 370pOBBSI.
OcHoBBI 3akanuBaHusA. buoxuMHUUYecKre acmeKkThl palroHaibHOro nurtaHus. [IpaBuna Ge3omacHOro
HCIIOJIL30BAaHUS OBLITOBBLIX HpI/I60pOB U TEXHHUYCCKUX yCTpOfICTB OBJ'I&I[GHI/IG MCTOJaMH1 ONPECACICHUS
MoKazarejge yYMCTBEHHOM pabOTOCTIOCOOHOCTH, OOBSCHEHHE TMIOJNyUYE€HHBIX pE3ylNbTaTOB U
(dhopmynupoBaHue BbIBOIOB (MMCbMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX MOHATHM, TEOPUH M 3aKOHOB

106

IIpodgunakTuka npodeccCHOHATbHBIX 3200/1¢BaHNI.

YyeOuuk map. 63, ctp. 269, ymp.
3 («BBIMOHY 3a1aHUSY).

107-
108

JlabopaTopHoe 3ansiTue Ne 3. «YMcTBeHHas1 pa00TOCOCOOHOCTHY.

YueOuuk map. 63, ctp. 269, ymp.
1 («BpimonHu 3a7aHus»).

Paznen 11. Cesiekuusi OpraHu3MoB, OCHOBBI O0HOTEXHOJIOTUH

109-
110

Ceslekums Kak HayKa M npoiecc. 3apoxxaeHne celekuun u qomectukanus. Yuenue H. 1. BaBunosa
0 IEHTPaX MHOTroo0pasus U TMPOHUCXOXKICHUS KYIbTYPHBIX pacTeHHid. LIeHTphl MpOUCXOXKIACHUS
JOMAaIIHUX KHNBOTHBIX. COpT, mopoja, mraMm.

CoBpeMeHHbBIE METOJIbI CeNeKIIMU. MaccoBbIi M MHAUBHIYAIbHBIH OTOOPHI B CENEKIIUU PACTCHHUHA U
KUBOTHBIX. OIleHKa 3KCTephepa. BIM3KOpOoACTBEHHOE CKpeluBaHue — MHOpuauHr. Yucras JauHMS.
CkpeniuBanue 4uCThIX TUHUH. ['eTeposuc, wnu rubpunHas cuia. HepoAacTBeHHOE CKpEIIMBaHHE —
ayropunuHr. OtnanéuHas rulOpunusauus U e€ ycnexu. VMcKycCcTBEHHBIM MyTareHe3 W MOJy4YeHHe
MOJUIIIOUAO0B. JIOCTHKEHUS CEJIEKIIMHA PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

YueOuuk map. 29, ctp. 123, ymp.
3 («BbIMOIHU 3a1aHUS»).
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111-

BuotexHosorusi Kak oOTpacjb NPOM3BOACTBA. ['€HHas MHXXEHepHs. OTambl CO3JaHUS

VYuebnuk map. 30, ctp. 126, ymp.

112 | pexomOunanTHoi JIHK u Tpancrennsix opranusmos. Kierounas unxkenepus. Kierounbsle KyabTyphbl. 1 («BeImoaHu 3a1aHUS).
MHUKpPOKJIOHAJIEHOE pa3MHOXKEHHE pacteHuii. Knonuposanue BBICOKOTIPOTYKTHBHBIX 2
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE U 3Tudeckue mpodnembl. MO — reneruuecku
MOJIU(UIIMPOBAHHBIE OPTAHU3MBI.

113 | BuoTeXHOI0THM B KU3HU U NPodeccuu. VYuebnuk map. 30, ctp. 126, ymp.
OcHOBHbIE HaIIPaBJICHUS COBPEMEHHOW OHMOTEXHOJOTMH B MNPOPECCHOHANBHON JEATEIbHOCTH 2 («BbIONIHU 3a[1aHUSY).
genmoBeka. MeToasl OnoTexHONOTUU. OOBEKThl OMOTEXHONOTHH. JTHKAa OMOTEXHOJOTHMUYECKUX U 1
TeHeTUYECKUX OSKcrepuMeHToB. [IpaBuia moucka M aHanuza OMO’KOJOTHYECKOW HHGOpMANUU M3
Pa3IMYHbIX UCTOYHUKOB (Hay4yHasi U ydeOHO-Hay4YHas JIUTEeparypa, CpeicTBa MaccoBoi HHpopmanuu,
ceTb MIHTEpHET U npyrue)

114 | Keiicbl Ha aHaau3 HHPOPMAUMM O HAYYHBIX JOCTH:KEHHMAX B 00/aCTH TeHeTHYeCKHUX 1
TEXHOJIOTHii, KJI€TOYHOH WHKEeHEePHH, NUIIEBbIX OMOTEXHOJIOTHIA.

115- | 3ammrTa  Keiica: mpeAcTABJeHHMe  Pe3yJbTATOB  pelleHHs]  KelcoB  (BBICTYILIEHHE VYuebnuk map. 30, ctp. 126, ymp.

116 | c mpe3eHTamueii). 2 3 («BbIoNHU 3a1aHUY).
Pa3nes 12. Pemienne KeiicoB B 00J1acTH OMOTEXHOJIOTHI 4

117 | bUOTeXHOJOTHM B MeTUIIHHE U hapMaIlUH. VYyeOuuk map. 30, ctp. 126, ymp.
Pa3Butne 6MOTEXHOJIOTHI B 0OJIACTH MEIUIMHBI U (hapMaluy, 1 IPUMEHEHNE UX B )KU3HH YEIOBEKa, 1 3 («ITpoBepb cBOM 3HAHUMY).
MOKMCK W aHAIM3 UH(pOpMaMK U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHasi U y4yeOHO-Hay4yHas JIMTeparypa,

CpeacTBa MaccoBor MHPOpMaInH, ceTh IHTEpHET U Apyrue)

118 | Keiicbl Ha aHaau3 MHpOPMALMM O Pa3BUTHU OMOTEXHOJIOTMIl B MeIMUIHHe M (apManuu 1
(110 MUHHM-TpYIIIAM).

119- | 3ammra Keiica: npeacTaBjieHue Pe3yJIbTATOB pPellleHHsl KeiicoB (BbICTYIJICHHE VYuebnuk nap. 30, ctp. 126, ynp.

120 | ¢ mpe3enTanmeii). 2 5 («IIpoBepb cBOM 3HAHUS ).
Paspnen 13. Buosornyeckue uccjienoBanus B npogeccuoHaabHOM cdepe 18

121- | OcHOBHBIE METObI OHOIKOJTOTHYECKUX HCCJIeTOBAHUIA. YueoOuuk map. 30, ctp. 126, ymp.

122 | Hayunslif Meton. Metoabl OHMOPKOJOTHYECKUX  HCCIEIOBaHMN: TOJEBble, J1aOOPAaTOpHBIE, 2 («IIpoBepb cBOM 3HAHUY).
JKCIIEPUMEHTAIbHBIE.  MOHMTOPHMHI  OKpYXarolled  Cpeipl:  JIOKAJIbHBIM,  PETHOHAIbHBIN 2
1 TII00aTbHBIN.

Metoael moucka, aHanuza M 00pabOTKM HMHPOpPMAMM O NPOEKTE B PA3NIMYHBIX HCTOYHUKAX.

ITocTaHOBKa 11€M1H, 33/1a4, BBIJIBUKEHHUE THIIOTE3bI
123- | OnpenesieHde ONTHMAJIBHBIX YCJOBHIA [Jsi pocta H  (QU3HOIOTHYECKOH AKTHBHOCTH YueOnuk map. 30, ctp. 126, ymp.
124 | nposkiKeBbIX KJIETOK. 2 1 («IIpoBeps CBOM 3HAHHS).

[IpoBeneHune sKkcreprMeHTa Mo ONPEENIEHNI0 ONTUMAIBHBIX YCIOBUM ISl pocTa U (PU3HOIOTHYECKON
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aKTUBHOCTH JIPOXOKEBBIX KIIETOK. BrIsiBiIeHHe 3akoHOMepHOCTEH, (popMynupoBaHHE BBIBOJOB U
MIPOTHO30BY.

PaboTs! Ha BEIOOP IO MUHH- TPYIIIAM:

1. BiimsiHue TeMneparypsl Ha pocT U (PU3HOIOTUIECKYI0 aKTHBHOCTD JIPOXKKEBBIX KIICTOK.

2. BaustHue yriieBoJIOB Ha POCT U (PU3UOJOTHUECKYIO AKTUBHOCTD JIPOACKEBBIX KIETOK.

3. CoueraHHOE BIUSHHE TEMIEPAaTypsl M YIJEBOAOB HAa POCT U (DU3MOIOTHYECKYIO aKTUBHOCTH
JPOKIKEBBIX KIETOK

125- | O030p TeM »JKCHEPUMEHTAJBHBIX Y4YeOHO-HCCIe0BATEIbCKUX NPOEeKTOB. Bribop yueOHO- VYuebnuk map. 30, ctp. 126, ymp.
126 | mccnenoBaTenbCKOro MPOeKTa M3 MpemiokeHHbIX. dDopMupoBaHME KOMaHIBI MPOEKTa. AJTOPUTM 4 («IIpoBepb CBOM 3HAHUSY).
BBIITOJTHEHUS ITPOCKTA.
OOocHOBaHHME AaKTyalbHOCTH BBIOpAaHHOW TeMbl. BblsiBiIeHHE NpoOIEeMBbl  HCCIEIOBaHMA, 5
¢dopmynupoBanue rumnoTe3bl. Bpibop MeromoB wuccienoBanus. Beibop Todek orbopa mpod Ha
Tepputopun uccienoBaHus. [locraHoBka menei m 3amad ucciepoBaHus. OrmpeneneHue (GOpMbI
IPEACTaBICHHUS pE3yJIbTaToB UCCIIEJOBAHHUS. Omnpenenenue ATaIoB
Y COCTaBJICHHE TUIaHA MCCIICIOBAHNSI.
127- | IlonroToBKa U MpPOBeIeHUE UCCIETOBAHMS. YueOuuk map. 29, ctp. 123, ymp.
128 | IloaroToBka HEOOXOAMMOW TOCYABI M MaTepuana s SKCICPUMEHTa, MPOBEICHUE SKCIEPUMEHTa, 5 1 («IIpoBepb CBOM 3HAHHAY).
NepuoInvecKas IpoBepKa TeUSHHs dKCIepuMeHTa/ cOOp Marepuaia B BBHIOPaHHBIX TOYKaxX OTOOpa
po0.
129- | MHosy4yeHue NePBUYHBIX IKCIIEPUMEHTAIbHBIX TaHHBIX. VYuebnuk map. 29, ctp. 123, ymp.
130 | [lomyueHue NEPBUYHBIX HKCHEPUMEHTANbHBIX JAaHHBIX, MPOBEICHHUE CTATUCTUYECKONH O0OpabOTKU 2 1 («BbImONHY 3a1aHASY).
MOJTyYCHHBIX JaHHBIX.
131- | Hoay4eHue pe3ybTaTOB U (OPMYJIMPOBKA BHIBOIOB. VYuebnuk map. 29, ctp. 123, ynp.
132 | BeisiBieHHE 3aKOHOMEpPHOCTEH, (OPMYIHpPOBAHHE BBIBOJIOB W TIPOTHO30B, OIICHKAa KauecTBa 2 2 («BbITIOTHA 3aTaHU»).
HCCIIElyeMOro 00beKTa M0 pe3ysibTaTaM OMO’KOJIOTHUECKOro aHaIN3a.
133- | IlpeacraBjieHne  pe3yJbTATOB  BBINOJHEHHS  Y4eOHO-HCCI€I0BATEIbCKHUX  NMPOEKTOB 5 YueOuuk map. 29, ctp. 123, ymp.
134 | (BBICTYyIIEHUE C MIPE3EHTAIIHEH). 2 («IIpoBepb CBOM 3HAHUSY).
135- | MroroBasi KOHTPOJIbHasi padoTa no Kypcy «buosorus». 2 VYuebnuk map. 29, ctp. 123, ymp.
136 1 («IIpoBepb CBOU 3HAHUS»).
137- | O6001menue 3Hanuii Mo Kypey «buosorus». 5 VYuebnuk map. 29, ctp. 123, ymp.
138 3 («ITpoBepb cBOM 3HAHUSY).
IIpome:xxyTouHAasi aTTecTalus M0 00pa3oBaTeJbHON MporpaMmMe B (hopme IK3aMeHa. 6
Bcero: 144
Bo B3anMozaelcTBUM ¢ IPENIOAABATEIEM 138
Koncynprammm 0
Teopernueckoe oOyueHue 114
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DK3aMeH 6

[IpakTrueckue 3aHATH 32 KypC 20

JlaGoparopHble 3aHATH 32 KypC

KoHTpoJibHbIE padoThI 32 Kype

o>

CP 3a kypc

YpoBeHb 0CBOEHMSI JAHHOM Y4eOHOM IMCHUIIMHBI NPeAINoJaraer mo oTaeJLHbIM TeEMaM Kypca pacinpeejieHue ypoBHs ocBoeHus ot 1 10 3.

J1sl XapaKTepUCTUKU YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeAYIoIIe 0003HaYeHUS:

1 — o3HaKOMUTENBHBIN (BOCTIpOM3BEIeHUE HH(OpPMALINHY, Y3HABaHHE (paclio3HaBaHUE), OOBbSICHEHUE paHee H3yYeHHbBIX 00BEKTOB, CBOICTB U T.I1.);
2 — penpoyKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTH 10 00pasily, MHCTPYKLIUU WU MO/ PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (CAMOCTOATENBHOE IIJIAHWPOBAHHUE U BBIMTOJIIHEHHUE ACATEIBHOCTH, PEIIeHUE TPOOJIEMHBIX 33/1a4).
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3. YCJIOBUSI PEAJIM3AIINY YYEBHOM JIUCITUTIIMHBI
3.1. TpeGoBaHus K MUHUMAJIBHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrevyeHUu o
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HANWYKs yaeOHOro Kabunera «buonorumy.
O6opynoBanue ydeOHOTO KaOUHETa!
1.Ctoun yuurens - 1 mr.
2.Cryn yuurens - 1 mr.
3.1kad kHMKHBIHA - 1 T,
4.1Ikad rapaepoOHsIif - 1 miT.
5.Cton yueHnueckuit - 16 mir.
6.CTyn yyeHH4ecKuii - 32 miT.
7. locka knmaccHas - 1 miT.
8. KomnbroTepHsbIil cTOI - 2 IT.
9. Komnetotep - 1 wr.
10.Ctenp - 27 mrt.
11.Cryn nomymsrkui - 3 mr.
12.1lIxad BBHITSHKHOM - 1 1T,
13.11Ixad geThIpeXCeKIMOHHBIH - | mIT.
14.1lIkad mMeTannnyeckuil moJ BBITSKKY - 1 mIT.
15.Ceii - 1 mr.
16.11Ikxad mis XxpaHeHUs PEaKTUBOB - 4 IIIT.
17.10kad merammmdeckuit - 1 mr.

JlaboparopHoe 00opyI0BaHHUE 110 OHOIOTHH:

- MUKPOCKOIIHI 2 IIIT.;

- IPEIMETHBIC CTEKIIa — Ha0op;

- Ha0Op ISl IPUTOTOBJICHUS MUKPOTIPENapaToB;
- yamku [lerpu — Habop;

- repOapHbIe 00pa3Ibl A1 U3yYSHHS MOTU(PUKAITHOHHONW N3MEHUUBOCTH;
Tabnuirsr:

- CTPOCHHUE KJICTKH,

- MHTO3, MEHO03;

- KIIOHUPOBaHHUE,

- TpeTui 3aKOH MeHiens;

- I0Ka3aTeIbCTBO IBOJIIOIINH.

Texnuueckue cpeacTBa O6y‘{eHH}II
- KOMIIBIOTEP C JTUICH3UOHHBIM IIPOrpaMMHBIM obOecrieyeHueM
- MYJIbTUMEUA MIPOCKTOP.

3.2. UndopmanuonHoe odecrniedeHne 00y4eHust

[lepeuenb pekoMeHyeMbIX yueOHBIX U3aHui, UHTepHET-pecypcoB, JONOTHUTENBHOMN JINTEPATYPHI
OcHOBHbBIC HCTOYHHMKH:

1. Aradonosa, U.b. buonorus. bazoselil ypoBens: Yue6nuk / .. Araponosa, A.A. Kamenckuii, B.I.
CuBornazoB — Mocksa: Ilpocsemenue, 2024. — 272 c. — ISBN 978-5-09-124905-7. — URL:
https://book.ru/book/957853 (mata obpammenwus: 22.09.2025). — TeKCT: 37€KTPOHHBIHA.
JlonoTHUTe/IbHbIE HCTOYHUKU:

1. buonorus. 10 xmacc. ba3oserit ypoens: Yueonuk / B.B. Tlaceunnk, A.A. Kamenckuii [u np.]; mos.
pexn. B.B. [laceunuk — Mockga: [IpocBemienue, 2022. — 224 ¢. — ISBN 978-5-09-099558-0. — URL:
https://book.ru/book/951302 (mata obpamenwus: 05.06.2025). — TeKCT: 37€KTPOHHBIA.

2. buonorwus. 11 knacc. ba3oBsiii ypoBeHs: YueOnuk / B.B. Ilaceunuk, A.A. KameHckuii [u ap.]; mo.
pen. B.B. [laceunuk — Mockaa: [Ipocsemnienue, 2023. — 272 ¢. — ISBN 978-5-09-103625-1. — URL.:
https://book.ru/book/951355 (nata oopamenwus: 05.06.2025). — TeKCT: 37EKTPOHHBIA.
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HNuTepHeT-pecypcebl:

1. https://media.foxford.ru/articles/biology-online (®okchopa: bronorus-onmnaiin);

2. https://prosv.ru/articles/elektronnye-obrazovatelnye-resursy-po-biologii/ (3nexkrpontsie
00pasoBaTesIbHBIE PECYPCHI 110 OMOJIOTHH ),
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM JIJUCIUIIJINHBI.
Kontpons u ouLeHKa pe3yabTaToB OCBOCHHUS O0IIE00pa30BaTeNbHONW JUCHUIUIMHBI PACKPHIBAIOTCS 4Yepe3 IUCIHUILIMHAPHBIE Pe3yIbTaThl,
HamnpaBlieHHbIE Ha (OPMUPOBAaHKE OOIIMX M MPO(ECCHOHATIBHBIX KOMIIETEHIIMM MO pa3feaM U TeMaM COJepXaHUs yueOHOro marepuala, a Takke
OCYIIECTBIISICTCS TPETOAaBaTeNIeM B IpPOIecce MPOBEACHUS MPAKTUYECKUX 3aHATUN M JTAOOPAaTOPHBIX 3aHATHUN, ayAUTOPHBIX CaMOCTOSITEIBHBIX U
KOHTPOJIbHBIX pabOT, TECTUPOBAHHUS, a TAK)KE BBHIIOJHEHUS 00yUYaIONIMMUCS HHIMBUYaJIbHBIX 3aJJaHHM, TPOEKTOB, UCCIIECOBAHUN.

Kon
Pe3yabTarbl 00ydyeHusi (TpeGOBaHUA K pe3yJbTaTam bopMupyeMbIX
00yueHus) KOMIIETeHIIMM | PopMbI U
(Jluunocmmuvle, Memanpeomemmuovle u npeoMemmbie Ob6mas/mpode MeTO/IbI Ouenka pe3yJbTaTOB 00y4YeHUs
pe3yibmamol 0C80eHUs yueOH020 npedmema) CCHOHAJIbHAs | KOHTPOJIA
KOMIIETEHITHS
(OK, IIK)
1 2 3 4

JIMYHOCTHBIE Pe3yJbTAThI JOJDKHBI OTPAXKATh B YACTU: OK 01. Ompoc, IKCNEePTHAS OLIEHKA JUYHOCTHBIX Pe3yJbTAaTOB
TPYZIOBOTO BOCITUTAHUS: Buvioupame (dbpoHTaTRHA JIOJDKHBI OTPaXkaTh B YaCTH: TPYAOBOT'O BOCIIUTAHHUS:
- TOTOBHOCTb K TPY/y, OCO3HaHUE [IEHHOCTH MacTepCTBa, cnocoowl s Oecena, - TOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTHU
Tpynonooue; peuieHus nabopaTopH MacTepcTBa, TpyAoJto0ue;

- TOTOBHOCTb K aKTUBHOU AESITENbHOCTU 3a0ay bl U - TOTOBHOCTb K aKTUBHOU JAESITETbHOCTU
TEXHOJIOTUYECKON U COLMANbHON HaNpaBICHHOCTH, npogheccuonan | MPaKTHUECK TEXHOJIOTHYECKON U COIMAaIbHON HAPABICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATD bHOU ue 3aHATHS, CIOCOOHOCTh UHUIIMHPOBATh, IJIAHUPOBAThH

U CaMOCTOSITENILHO BBIIIOJIHATDH TaKyIO 1€ATEIbHOCTD; desimenbHOCmU | KOMILJIEKCH Y CAMOCTOSITEIIEHO BBITIOJIHSTH TAKYIO

- HHTEpeC K pa3nu4HbIM cepam npodhecCuOHATHLHOM npumeHumenbH | 0€ 3aJJaHue JIeATEITbHOCTB;

NeSITEIbHOCTH. 0 K pasnu4usim | i - HHTEpEC K pa3InydHbIM chepam

JINYHOCTHBIE Pe3yJIbTAThI JOJKHBI OTpaXXaTh B YACTHU: KOHmMeKCmam, | caMoCTOsITe npodeccCuoHaNbHOM NeSTENbHOCTH.

IIEHHOCTH HAyYHOTO TTO3HAHMUS: OK 02. JbHOU JKcnepTHAS OlleHKA JUYHOCTHBIX Pe3yJibTaTOB
-c(OpMHPOBAHHOCTH MUPOBO33PEHUS, Hcnonvzosams | paboThI JIOJDKHBI OTpaXkaTh B YaCTH: IIEHHOCTH HAYYHOTO
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA coepemeHHble | 00ydarOIIn MO3HAHUS:

HayK{ U 0OIIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO cpeocmaa XCsl; -c(pOpMHPOBAHHOCTH MUPOBO33PEHNU,

Ha JIMaJore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO noucka, Jomaiinue COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHpE. ananuza u 3a/1aHuS, Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH,
JINYHOCTHBIE Pe3yJIbTAThI JOJKHBI OTpaXXaTh B YACTHU: unmepnpemay | NOATOTOBKA OCHOBaHHOTO

LIEHHOCTH HAayYHOTO MO3HAHUs: OCO3HAHUE IIEHHOCTH uu coo01eHn Ha JMaJore KyJabTyp, CIIOCOOCTBYIOIIETO

Hay4HOU JEeSATEIbHOCTH, TOTOBHOCTb OCYILIECTBIIATh ungopmayuu u | u OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE.
MIPOEKTHYIO U HCCIIE0BATENbCKYIO 1€ATEIbHOCTD ungopmayuon | pedepatos; IKcNnepPTHAs Oll€eHKA JUYHOCTHBIX Pe3yJbTaTOB
WHJIMBUIYaJIbHO U B TPYIIIIE. Hble penieHue JIOJKHBI OTpaXkaTh B YaCTH: [IEHHOCTH HAYYHOTO
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JIMYHOCTHBIE Pe3yJbTAThI JOJKHBI OTPaXXaTh B YACTHU:
HKOJIOTMYECKOTO BOCTIUTAHUS: - CPOPMUPOBAHHOCTH
9KOJIOTUYECKON KYJIbTYpbl, IOHUMAHHUE BIUSTHUS
COLIMAJIBHO-?KOHOMHUYECKHX IIPOLECCOB HA COCTOSIHUE
IIPUPOJIHOM U COLIMAJIBHOM Cpeibl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM;

- IUITAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBUI

B OKpY>KAIOLIEH cpelie HA OCHOBE 3HAHUS LieJen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AKTUBHOE HENPUATUE ACUCTBUIN, TPUHOCSIINUX BPE
OKpY>KalollEel cpelie;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMUYECKUE NOCIEACTBUSI IPEANPUHUMAEMBIX
JNEHUCTBUM, IPEAOTBPALLATh UX;

- pacIIipeHHe ONbITa AESITEIbHOCTH SKOJIOIMUECKOMN
HaIlpaBJIEHHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl JI10JKHBI OTPaXaTh:
OBnazneHue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MMO3HABATEJIbHBIMU JICHCTBUSIMHU:

B) pabora ¢ uH(popMaIuei:

- BJIaJIETh HaBBIKAMH MOJy4YeHUs] HHPOPMAIIIT

13 UICTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIIATH MIOUCK, aHAJIN3, CHCTEMATU3ALUIO

Y MHTEpIIpeTalno HHHOpPMAaLIUK Pa3TMUHBIX BUIOB

1 (GopM IpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4eTOM
HazHaYeHUs! HHPOpPMAaIUK U LEIEeBON ayJUTOPHH,
BBIOMpAasi ONTUMATBHYIO (hOpMY TMpEeACTaBICHUS

U BU3yaJlU3allky;

- OLIEHUBATh 1OCTOBEPHOCTD, JIETUTUMHOCTb
nH(pOpMalY, €e COOTBETCTBHUE MTPABOBBIM M MOPAJIbHO-
ATUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpeicTBAa MH(POPMALIMOHHBIX

Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIMOHHBIX
3aj1au ¢ coOI0IeHueM TpeOOBaHUI SPrOHOMUKH,

MexXHON02UlU
onst
6bINOJIHEeHUS
3a0ay
npogeccuonarn
bHOU
oessmenvbHOCmU

;
OK 04.
Ippexmueno
63aUMO0elCm8
o6amv u
pabomamo 6
KoJleKkmuee u
Komawnoe;

OK 07.
Cooeiticmeosa
mb
COXpaHeHUuIo
OKpYHcarouer
cpeovl,
pecypcocbepe
JHCEHUIO,
NpUMEHSIMb
3HAHUA 00
U3MeHeHuU
Kaumama,
NPUHYUNBL
bepeoiciugo2o
npou3zeoocmaa,
aghghexmugno
oelicmeosama
8
Upe3BbIYAIHBIX
CUMyayusx;

3a1ad4;
BBIIIOJTHEHHU
€ TeCTOBBIX
3aJIaHN;
3arojHeHUE
CpPaBHUTEIb
HBIX
TaOJIHIL;
YcTHBII
ompoc;
JIuKTaHT Ha
HCIIOJIb30Ba
HUE
apryMeHTOB
,
OuoJjIoruyec
KOM
TEPMHUHOJIOT
N U
CHMBOJIHKH.

MIO3HAHUS: OCO3HAHUE [ICHHOCTH Hay4YHOMI
JIESITEIIBHOCTH, TOTOBHOCTB OCYLIECTBIIATh
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO 1EATENBHOCTh
WHIWBUAYAJIBHO U B TPYyIIIE.

JKCIepTHAsA OLeHKA JINYHOCTHBIX Pe3yJIbTaTOB
JIOJIKHBI OTPaXKaTh B YaCTH: KOJIOTMYECKOIO
BOCIIUTAHUSL: - CPOPMHUPOBAHHOCTH IKOJIOTUIECKOM
KYJIBTYPBI, IOHUMaHUE BIUSAHUASA COLIMAIIBHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE
IIPUPOJHOM U COLIMAIBHOM CPENIbl, OCO3HAHUE
rJ100aTBbHOTO XapaKTepa SKOJIOTHISCKUX MTPOOIIeM;
- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ACUCTBUM

B OKPY’KAIOLIEH Cpelie Ha OCHOBE 3HAHUS LieJIen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HENPUATUE ACUCTBUH, IPUHOCAINX
BpENl OKpYXarolleH cpene;

- YMEHHE NIPOTHO3UPOBATH HEOIATONIPUSTHBIE
9KOJIOTMUECKUE NIOCIEACTBHS IPEATNIPUHUMAEMBIX
JIEMCTBHM, PEJOTBPAILATD UX;

- pacIIUPEHKE OMBITA AESATEIbHOCTH IKOJIOTHUECKOU
HaIpPaBJIEHHOCTH.

IKCIEePTHAsA OLEHKA MeTaNpeIMeTHBIX
Pe3yJbTaTOB JOJKHBI OTPAKaTh:

OBnazieHne YHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTa ¢ nHpopmaruei:

- BJIaJIETh HaBbIKaMU NOJy4eHUs! HTHPOpMauu

U3 HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMaTU3aLIUI0

U MHTEPIIPETALUI0 HH()OPMAIMK Pa3InYHbIX BUI0B
1 (HhopM TpeICTaBICHNUS,

- C03/1aBaTh TEKCTHI B PA3JIMYHBIX (popmarax ¢
y4eToM Ha3HaueHus: HHGOpMaIuu U LeJIeBOH
ayJAMTOPUH, BEIOUpast ONTUMANBbHYIO (popMy
MIpeICTaBICHUS

Y BU3yaJIN3allly;
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TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus,

MIPABOBBIX M ATHYECKUX HOPM, HOPM WH()OPMAITMOHHOU
0e30IMacHOCTH

MeTtanpeaMeTHbIe pPe3yJabTaThl JIOJDKHBI OTPAXKaTh:
OBgJajicHUE YHUBEPCAIbHBIMA KOMMYHHUKATHBHBIMH
JNEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMAaTh U UCIIOJIb30BATh IIPECUMYIICCTBA KOMaHHHOfI

Y UHJIUBUIyaJIbHOU pabOThI;

- MPUHUMATH IICJIM COBMECTHOM JEATEIHHOCTH,
OpraHU30BbIBATh U KOOPJAUHUPOBATH JIEUCTBUS

10 €€ JOCTHIKEHHUIO: COCTABJIATE IUIaH AECHCTBHM,
pacmpenenaTh poJikd ¢ y4€TOM MHEHUM YY4aCTHHUKOB
00CYyXJaTh pe3ybTaThl COBMECTHOM paboThlI.
OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU
NEUCTBUSIMU:

I') IPUHITHE Ce0sl U IPYTUX JIFOEH:

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX JIOCH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTHUX JIIOAeH
Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU
JPYTOro YeoBeKa

MeTanpeamMeTHblie pe3yabTaThl J0KHBI OTPAKATh:
OBnajzieHue yHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
JIENCTBUSMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- IOHUMAThb U UCIIOJIb30BATh IIPCUMYIICCTBA KOMaHIHOH

Y MHAMBHUYaJIbHOMN paboThI;

- IPUHUMATB LEJIU COBMECTHOM AEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ICUCTBUS

10 €€ JIOCTHIKEHMIO: COCTABJISATh ILIaH JIEHCTBUM,
pacnpenenaTh pojau ¢ y4eTOM MHEHH y4aCTHUKOB
00CYXKIaTh pe3ybTaThl COBMECTHOM PabOTHI.

IIpenmeTHbIE pe3yJIbTAThI

ITIK 1.2.
Obecneyusamow
besonacHyo
OKDYIACAIOULYIO

cpeoy.

IIK 3.1.
Koncynemupos
amv Hacenexue

no 8onpocam

npoghunaxmux
u

3abonesanuil.

1IK 3.2.
IIponazanoupo
6amb
300p08blll
00pas JHcusHu.

IIK 3.3.
Yuacmeosamo
8 nposedeHuU
npoghunaxmuy

ecKux
oCMOmMpo8 u
oucnancepusa
yuu
HaceneHus.

1IK 3.4.
IIposooumy
CaHUMapHo-

npomusosInude
Muyeckue

- OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTD
nH(popMaIuu, ee COOTBETCTBUE TIPABOBBIM U
MOPaJIbHO-?TUYECKUM HOpMaMm;

- CTIOJIL30BaTh CPeCTBAa MH(POPMAITMOHHBIX

1 KOMMYHUKAIITMOHHBIX TEXHOJIOTUHN B PEIICHUHN
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpTraHM3aIMOHHBIX 33]1a4 C COOJFOICHUEM
TpeOOBaHUI YIPrOHOMHUKH, TEXHUKH OE30ITaCHOCTH,
THTHUEHBI, pecypcocOepekeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HMH(POPMAITMOHHOM
0e30ImacHOCTH

IKcnepTHAs OIleHKA MeTanpeaMeTHbIX
pPe3yJabTaToOB JIOJDKHBI OTPAXKAaTh!

OBnaneHue yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU
JICHCTBUSMU:

0) cCOBMeCTHas JIeATEeIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh NMPEUMYILIECTBA
KOMaHJAHOW ¥ UHJIMBUYaIbHOU paboThI;

- IPUHUMATH 1IEJIU COBMECTHOM JESATEIHHOCTH,
OpPraHM30BBIBATh M KOOPAMHUPOBATH ICUCTBUS

10 €€ JIOCTIDKCHHIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpenensaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI.
OBnaeHne YHUBEPCAIbHBIMH PETrYISITUBHBIMU
JICHCTBUSAMU:

I) IpuHATHE ce0s U IPYTUX JIIOCH:

- MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIFOACH
IIPU aHAJIM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- MPU3HABATh CBOE MIPABO U MPABO APYTHUX JIHOIEH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTh MMOHUMATh MUP C TIO3UITUHU
JIPYroro 4yenoBeKa

IKCNepPTHAs OlleHKA MeTanpeaMeTHbIX
pPe3yJIbTaTOB JIOJKHBI OTPAXKAaTh:

OBnazieHNe YHUBEPCATBHBIMA KOMMYHUKATHBHBIMU
JEHCTBUSMU:
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IIP6 1. CdopmMHpOBaHHOCTH 3HAHM O MECTe€ U POJIHU
ouonoruu

B CUCTEME Hay4YHOTO 3HaHUS; (PYHKIIMOHAILHOW rPaMOTHOCTH
YesioBeKa JJIs PEeLIeHUs )KU3HEHHBIX MPoOIIeM.

I[MP6 2. CdopMupOBaHHOCTH  YMEHHS  PACKpBIBATh
CoJiep>KaHUuEe OCHOBOIOJArarlux OUOJIOrHYECKUX TEPMHUHOB
U TIOHSATUH: XWU3Hb, KJETKAa, TKaHb, OpPTraH, OpPraHU3M, BHJI,
MOMYJISALNSL, PKOCUCTEMa, OuolieHo3, ouochepa; MeTaboIU3M
(oOMeH BewllecTB M IPEBpALIEHUE JHEPrHM), TOMEOCTa3
(camoperymsnus), OMoCHHTE3 Oeka, CTPYKTYpHas
OpraHM3aIysl )KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPET YIS,
CaMOBOCIPOU3Be/IeHNEe (PENpOAYKIHs), HACIIEICTBEHHOCTb,
W3MECHUYUBOCTb, HHEPro3aBUCHUMOCTbD, poct
U pa3BUTHE, YPOBHEBAsI OpraHU3AIMS.

I[MP6 3. CdopMupOBaHHOCTH  YMEHHS  PAacKpBIBATh
COJIep>KaHUE OCHOBOIIOJIATAIOIIMX OMOJOTHUECKUX TEOPHH U
TUIIOTE3:  KIETOYHOW,  XPOMOCOMHOM,  MYyTalMOHHOW,
HBOJIFOIIMOHHOM, TPOUCXOKICHHUS KU3HU U YEIOBEKa.

I[IP6 4. CdopMupOBaHHOCTH  YMEHHS  PAaCKpBIBATh
OCHOBOTIOJIAraroIme OHMOJIOTHYeCKHe 3aKOHBI u
3aKOHOMEPHOCTH

(I'. Menpens, T. Moprana, H.W1. BaBunosa, J. I'ekkens, .
Mironnepa, K. bapa), rpanuiisl uX TpuMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[IP6 5. IlpuoOpereHue ombITa TPUMEHEHHUS OCHOBHBIX
METOJIOB HAay4HOTO IO3HAHUS, HUCIOJIb3YEMBbIX B OHOJIOTHU:
HaOJt01eHus

U OIKCaHUS JKUBBIX CHCTEM, TIPOIECCOB U SBJICHMIA;
OpraHH3aIH

U TPOBEACHUS OMOJOTHYECKOTO SKCIIEPUMEHTA, BBIIBHXKEHUS
TUIOTE3, BBISIBICHHUS 3aBUCHMOCTH MEXIY HCCICIYSeMBIMU
BEeJIMYMHAMHU, OOBSICHEHHUS TIONYyYEHHBIX pe3ylbTaTOB U
(GopMyJIMpOBaHHST BBIBOJIOB C WCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB.

I1P6 6. CdopMupoBaHHOCTH YMEHHUSI  BBIACIATH
CYIIECTBEHHBIE TMPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U

Meponpusmus
no
npouUIAKMUK
e
UHGEKYUOHHDBL
X 3abonesanuii.

IIK 3.5.
Yuacmeosamo
8
UMMYHONPOGU
JaKmuKe
UHGEeKYUOHHBL
X 3abonesanuil.
TIK 5.1.
Pacnosznasams
coCcmosinusl,
npeocmasisio
wue y2po3y
JHCU3HUL.

IIK 5.2.
Oxa3zvieamo
MEOUYUHCKYIO
noMoOwb 6
9KCMPEHHOU

gopme.

IIK 5.3.
IIposooumy
Meponpusimus
no
NnO00ePIHCAHUIO
JrcusHeoesmen
bHOCU
opeanusma

0) COBMECTHAs JIeATCIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJAHON ¥ UHJMBUYyalbHOU paOOThI;

- IPUHUMATh LIEJIM COBMECTHOU NEATEIBHOCTH,
OpraHM30BBIBaTh U KOOPAMHUPOBATH IEUCTBUSA

IO €€ JOCTHXKCHUIO: COCTABIIATH IIJIaH IEHCTBUM,
pacupenensaTb poJid ¢ y4eTOM MHEHHM Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI.

JKCHepTHAs OLleHKA MpeIMeTHbIX Pe3y/bTaToB:
ITP6 1. ChopMupoOBaHHOCTh 3HAHUU O MECTE W POJIH
ouonoruu
B CHCTEME HAy4YHOrO 3HaHUS, (QYHKIHOHAILHOU
IPaMOTHOCTH 4eJOBEKa JJsl pELIECHUS >KU3HEHHBIX
npoOem.

I[IP6 2. CdopmMupoBaHHOCTb YMEHHS PaCKpBIBAThH
COJCpKAHWE  OCHOBOIIOJIATAIOUINX  OMOJIOTHYECKHX
TEPMHHOB U TIOHSTHI: XU3Hb, KJIETKA, TKaHb, OpraH,
OpraHwW3M, BHJ, IOMYJSAIHUsSA, JKOCHUCTEMa, OWOIICHO3,
ouocepa;  merabomusm  (oOMEH  BEIIECTB |
MIpEBpalllCHUEe YHEPTUU), TOMEOCTa3 (camMoperyJssims),
OuocuHTe3 OeiKa, CTPYKTypHas OpraHMU3allus KUBBIX

CHUCTEM, JAUCKPETHOCTD, caMoperyranus,
CaMOBOCIIPOU3BECHUE (penmponykums),
HACJIE/ICTBEHHOCTb, M3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, pocT

U pa3BUTHE, YPOBHEBAsI OpraHU3aLMsl.
ITP6 3. CdopMHUPOBaHHOCTh YMEHHS PACKPBIBATH
COJIEp’)KaHHE  OCHOBOIIOJIAralOIIMX  OMOJIOTHYECKUX
TEOPUM W THUIOTE3. KIETOYHOW, XPOMOCOMHOW,
MYTaIl[MOHHOW, 3BOJIFOLIMOHHOM, TPOUCX0KICHUS )KU3HU
U 4EJIOBEKA.

I[IP6 4. CdopMupoBaHHOCTb YMEHHSI PacCKpbIBaTh
OCHOBOIIOJIATAIONIME  OMOJIOTMYECKHE  3aKOHbI U
3aKOHOMEPHOCTH

(I'. Menpnens, T. Moprana, H.J. BaBuiosa, 9. I'ekkens,
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9YKapHoT; OJTHOKJICTOYHBIX
U MHOTOKJIETOYHBIX OPraHM3MOB, BHUJAOB, OHOr€OIEHO30B
U DSKOCHCTEM; OCOOCHHOCTH MpOLEeCCOB OOMEHa BEIIECTB
W TpeBpalleHHs DSHEPTUM B  KieTke, (oTocuHTe3a,
IJJACTUYECKOTO M SHEPreTHYeCKOoro oOMEeHa, XEMOCHHTE3a,
MUTO3a, Mmeiio3a, OIUIOIOTBOPEHUS,  pa3BUTUA U
pPa3MHOXXEHHUS, WHIWBHUIYaTbHOTO PAa3BUTHS OpTraHU3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHWE, ECTECTBEHHOTO
oT0opa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpene OOWTaHUSA, BIHUSHUS KOMIIOHEHTOB SKOCHUCTEM,
AQHTPOTIOTEHHBIX ~ M3MCHEHHM B  JKOCHCTEMax  CBOEH
MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MPEeBpaIlleHHe YHeprun B buocdepe.
ITP6 7. ChpopMupoBaHHOCTH YMEHHSI IPUMEHSTH OTyYCHHbBIE
3HaHUS IS OOBSICHEHUS OMOJOTMYECKHX IMPOIECCOB H
SIBJICHHH,

JUIS. TIPUHSTHSI TPAKTUYCCKUX PEIICHUH B IMOBCEAHCBHOU
KUZHU

C Lenplo obecriedyeHHsi 0€30IaCHOCTU CBOETO 3/10pOBbsl U
3I0pPOBbSl  OKPYKAIOIUX JIIOJICH, COOJIIOJIEHUsI 370pPOBOIO
o0pasa )XH3HU, HOPM TPAMOTHOTO TTOBEJICHUS B OKPY KAIOIICH
MPUPOTHOMN cperne; MMOHNMAaHHe HEOO0XOMMOCTH
WCIIONB30BAaHUSI JTOCTHIKEHUM COBPEMEHHON OWOJIOTHH |
OMOTEXHOJOTHA JIsI pAIlIOHATIBFHOTO MTPUPOIONOIB30BaAHUS.

ITP6 8. ChopMHUPOBAaHHOCTh YMEHHSI PEIIaTh OMOJIOTHUECKUE
3a/lauM, COCTABIATH T€HOTUIUYECKHUE CXEMBbI CKPEIIWBAHUS
JUTSL pa3HBIX THIIOB HACJICIOBAHUS IPU3HAKOB Y OPTaHU3MOB,
COCTaBJIATh CXEMbl TIEpEHOCA BEIIeCTB W HJHEPruu B
AKOCHCTEMaX (LIeTIH MUTaHUsI, MUIIEBbIE CETH).

ITP6 9. CchopmupoBaHHOCTH YMEHUN KPUTHUECKU OLICHUBATH
nH(pOpMaIUI0 OMOJOTUYECKOTO COJEPKaHUsI, BKIIOUYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUS W3  PA3IUYHBIX HCTOYHUKOB
(cpeactBa MaccoBoM HH(OpPMAalMM, HAYYHO-TIOMYJISPHBIE
MaTepuaibl);  UHTEPIPETHUPOBATh  JTUYECKUE  ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I
B OHOIIOTHMH, MEAWIIMHE, OMOTEXHOJIOTHH, paccMaTpUBaTh

nayuenma
(nocmpaodasuie
20) 00
npubvimus
epava unu
Opueaowvi
cKopotl
HOMOWU.

IIK 5.4.
Ocywecmensam
b KIUHUYECKOE
UCNONb308aHUE
Kposu u (uiu)

ee
KOMNOHEHMO8.

®. Mrounepa, K. bapa), rpanuinbl uX NpuMEHUMOCTH K
KUBBIM CUCTEMAaM.

[TP6 5. [IpuoOpereHue OmMbITa MPUMEHEHUS OCHOBHBIX
METOJIOB HAay4YHOTO T[O3HAHUS, HCHOJIb3YEMbIX B

OUOJIOTUM; HaOJIIOAeHUS
U ONHMCAaHHUS >KMBBIX CHCTEM, IPOILIECCOB M SBJICHUM;
OpraHu3aIuu

U TpoBeleHHs  OMOJOTHMYECKOrO  AKCIEPUMEHTA,
BBIJIBIDKCHUS TUTIOTE3, BBISIBIICHUS 3aBUCUMOCTH MEXKIY
UCCIICTYEMBIMH BEJIMYMHAMU, OOBSICHEHUS TIOJTYYCHHBIX
pe3ynbTatoB ¥ (OPMYIUPOBAHUS  BBIBOJAOB  C
UCIIOJIb30BAHUEM HAy4YHBIX IMOHITUMN, TEOPUIl U 3aKOHOB.
I[IP6 6. CdopMUpPOBaHHOCTh yMEHHUS  BBIICIATH
CYIIECTBEHHBIC NMPU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT

nu 3y1<ap1/10T; OOJHOKJICTOYHBIX
u MHOTOKJIETOUYHBIX OpPraHHM3MOB, BHJIOB,
OHMOI€OIEHO30B

U DKOCHCTEM; OCOOCHHOCTH MPOIIeCCOB 0OMEHa BEIIECTB
U TpPEeBpAlICHUS OJHEPIHH B KIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO u SHEPreTUIECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPCHHSI,
pa3BUTHA U PA3MHOKEHUS, UHIUBUAYAIBHOTO Pa3BUTHS
opranu3ma (OHTOT€He3a), 0OphOBI 3a CYIIECTBOBAHUE,
€CTECTBECHHOT'O otOopa, BUJI000pa30BaHuUs,
MIPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpejie OOWTaHus,
BIUSHUS KOMIIOHEHTOB SKOCHUCTEM, AaHTPOIOTCHHBIX
W3MEHEHHI B SKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB M TMpEBpallleHue DJHEPIHH B
ouocoepe.

I[IP6 7. CdhopMupOBaHHOCTb YMEHHUS TNPUMEHATH
MOJTyYEHHBIC 3HAHUS I OOBSICHEHUS OHOJIOTHICCKUX
MPOLIECCOB b3 SIBJICHU,
JUTSI TIPUHSATHS MPAKTUISCKUX PEIICHUH B TIOBCETHEBHOM
JKU3HU

C IeNbI0 00ecTieYeHHsT 0€30MacCHOCTH CBOETO 30POBBS
M 370POBBSl OKPYXKAIOIUX JIOJEH, COOII0AeHHS
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r00aNbHBIE  JKOJIOTUYECKHE MPOOJIeMbl COBPEMEHHOCTH,
dhopmupoBaTh

10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO.

I[IP6  10. CdopmupoBaHHOCTH  yMEHUH  CO37aBaTh
COOCTBEHHBIC NMMCHMEHHBIC U YCTHBIE COOOIIECHUS Ha OCHOBE
Ouosiornyeckoii MHGOpMAIMM W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh OHATUHHBIN armapar OMOJIOTHH.

I[Py 1. cdopmMupoBaHHOCTH 3HAHUH O MeCTe M pOJIU
OMOJIOTMU B CUCTEME €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU
COBPEMEHHOM E€CTCCTBEHHOHAy4YHOM KapTUHBI MHpa, B
IIO3HAHUM 3aKOHOB IPUPOABI U PEIICHUN KU3HEHHO BAYKHBIX
COLIMAIBHO-ITUYECKUX, OKOHOMUYECKHUX, OIKOJIOTHYECKHUX
npoOjeM 4YelloBeuecTBa, a TaKKe B PELICHUH BOIPOCOB
palMOHAIBHOIO IPUPOJIONOIL30BaHUS; B (HOPMUPOBAHUU
LIEHHOCTHOT'O OTHOLIEHHUS K IIPUPOJIE, OOLIECTBY, YEIOBEKY; O
BKJIA/IE POCCHHCKMX W 3apyOeKHBIX YYEHBIX - OWOJIOTOB B
pa3BUTHE OMOJIOTUH;

[Py 2. ymeHue BiaieTh CUCTEMON OMOJIOTMYECKUX 3HAHMH,
KOTOpasi BKJIIOYAET:

OCHOBOIIOJIATAIONINE  OWOJOTHYECKUE TEPMUHBI U
NOoHATHST (KU3Hb, KIETKa, TKaHb, OpPraH, OPraHu3M, BHJ,
MOMYJISAIHS, SKOCUCTEMa, OUOIeH03, Ornocdepa; MeTadoIu3M,
roMeocras, KJIETOUHbI HWMMYHHUTET, OHOCHHTE3 Oenka,
6I/IOHOJ'II/IMCpI)I, JAUCKPETHOCTD, caMoperyiranms,
CaMOBOCIIPOU3BE/ICHNE, HACIEACTBEHHOCTh, H3MEHYHBOCTb,
9HEPrO3aBUCHUMOCTh, POCT M Pa3BHUTHE);

O6uonornyeckue Teopun: kiuetounas teopus T. IlIBanHa,
M. Ineiinena, P. BupxoBa; KJIOHAJIbHO-CEIEKTUBHOIO
ummynurera II. Opmux, W.MA. MeunukoBa, XpoMocOMHas
Teopus HaciaeACTBEeHHOCTH T. MopraHa, 3aKOH 3apO/bIIIEeBOTO
cxonctBa K. bopa, sBomonmonnas teopuss Y. JlapBuHa,
CUHTETUYECKasl TEOPHUs IBOJIIOIIUH, TEOPHsI aHTpororeHesa 4.
JapBuna; Teopus OuoreoneHoza B.H. CykaueBa; ydeHus

3I0pOBOTO  oOpa3a  KH3HH, HOPM TIPaMOTHOIO
MOBEICHUS B  OKPYXaIOIIEH MNPUPOAHON  Ccpene;
MMOHWMAaHUE HE00X0TUMOCTH UCIIOJIb30BAHUS
JIOCTHDKCHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJIOTHIA
JUTSI PAITAOHATIBHOTO MPUPOI0NOIE30BaAHUS.

I[TIP6 8. CdopmupOBaHHOCT,  YMEHHS  pelaTh
OMOJIOTHYECKHE 3a/1a4d, COCTABJISITH TEHOTHITHYECKUE
CXEMbI CKpEUIMBAHUS JIJIsl Pa3HbIX TUIIOB HACIIEOBAHUS
MPU3HAKOB Y OPraHU3MOB, COCTABIISATH CXEMBI TIEpEeHOCA
BEIIECTB M SHEPruu B IKOcHcTeMax (Lenu MUTaHHs,
MUIIEBBIC CETH).

I[IP6 9. CdopMUPOBAHHOCTH YMEHHH KpPUTHYECKH
OIICHUBATH WH()OPMALIHTO OMOJIOTUYECKOTO
CoOJIepKaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIC 3HAHUS U3
pa3IMyYHbIX ~ MCTOYHHMKOB  (CpeicTBa  MacCOBOM
uH(pOpMallMK,  HAyYHO-TIOMYJSPHBIE  MaTepHalbl);
WHTEPIPETHPOBATh ITUYCCKUE ACTICKTBI COBPEMCHHBIX
HUCCIeqOBaHUN

B OHoJIoruH, MEIUIIUHE, OMOTEXHOJIOTHY;
paccMaTpuBaTh r100aIbHBIC YKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, dbopMupoBaTh

10 OTHOILEHHIO K HUM COOCTBEHHYIO O3HIIHIO.

[IP6 10. CdopmMHpOBaHHOCTh YMEHHUH CO3/1aBaTh
COOCTBEHHBIE NMUCHbMEHHbIE M YCTHbIE COOOIIEHHUS Ha
OCHOBE OHMOJIOTHYECKOW HH(POpMAIMM M3 HECKOIbKUX
HUCTOYHUKOB, TIPAMOTHO HCIOJb30BaTh IOHSATUHHBIN
anmapart OWOJIOTHH.

[Py 1. chopmMupoBaHHOCTH 3HaHMM O MeCTE€ U POJIH
OMOJIOTMM B  CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAaHUHM COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBl MHpa, B II03HAaHWU 3aKOHOB IPUPOABI H
pEIIeHNN KU3HEHHO BaXXHBIX COLUAIbHO-ITHUYECKHUX,

9KOHOMHYCCKHX, 9KOJOTHYCCKHUX HpO6JICM
YCIOBCUYCCTBA, a TakKXKE€ B pPCIICHHU  BOIPOCOB
panroOHaJIBHOI'O MMpUPOAOIIOJIb30BAHUA, B
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HW. BaBumoBa - o Llentpax MHOroo0Gpasus u
MPOUCXOXKAEHUS KyIbTYpHbIX pacteHui, A.H. Cesepuosa - o
IyTSX WM HampasieHusx ssomtounu, B.M. BepHanckoro - o
ouocadepe;

3aKOHBI (€MUHOOOpAa3Hsi TTOTOMKOB MEPBOTO MOKOJICHHS,
paculeIuieHus] MPU3HAKOB, HE3aBHUCHUMOIO  HACJEIOBAHMS
npu3HakoB 1. MeHpgens, CUEIUIEHHOIO — HacJeOBaHUs
MIPU3HAKOB M HapyuieHus cuemieHus reHoB T. Moprana;
TOMOJIOTHYECKUX PSIZIOB B HACIEACTBEHHONW HW3MEHUYMBOCTHU
H.M. BaBunosa, renetrndeckoro pasHoBecus Jx. Xapau u B.
Baiin6epra; 3apOABILIEBOTO CXOJICTBA K. bapa,
Oouorenernyeckoro 3akona J. ['ekkens, @. Mromniepa);

IPUHLUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (mMuHumyMa HO. Jlubuxa, 5sKoioruyeckoii
MAPaMUJIBI YUCeTl, OMOMACChI U SHEPTHH);

runote3bl (koamepsatHoit A.M. OmapuHa, EPBUYHOTO
oynpona J[x. Xonneiina, mukpochep C. Dokca, pudosuma T.
Yexk);

[Py 3. Bnajgenue cucTteMoil 3HaHM 00 OCHOBHBIX METOJAaX
HAyYHOTO TIO3HAHMS, WCIIONB3YeMbIX B OHOJIOTHYECKUX
WCCJICIOBAHUSX JKUBBIX OOBEKTOB M IKOCHUCTEM (OTHCAHHE,
U3MepeHue,  TpoBeAeHHE  HaOmoAeHwi);  crmocobaMu
BBISIBJICHHSIT W OIICHKM aHTPOIOTEHHBIX W3MCHCHHHA B
MIPUPOJIE;

[1Py 4. ymeHue BBIIENSTH CYILIECTBEHHbIE PU3HAKHU:

CTPOEHHsSI BHPYCOB, KJIETOK IPOKAapUOT M DJYKAPHOT;
OJHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpTraHu3MOB, BHUIOB,
OMOTeo1eHO30B, SKOCHCTEM U OHOC(eEpHI;

CTPOCHHA OpraHoB MW CHCTEM OpraHoOB paCTeHHﬁ,

(GOpMUPOBAHUN TIEHHOCTHOTO OTHOIICHHSI K TMPHPOJE,
o0IIecTBY, 4YENOBEKY; O BKJIAAEC POCCHICKHX U
3apyOeKHBIX YUCHBIX - OMOJIOTOB B Pa3BUTHE OHOJIOTHH;

[IPy 2. ymeHue BIajeTh CHCTEMOH OHMOJIOTHYCCKHX
3HaHUH, KOTOpask BKJIKOYACT:

OCHOBOIIOJIaralnye OWOJIOTHYSCKHE TEPMUHBI H
nOHTHS (’KU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BU]I,
MONYJISIUsS,  DKOCHCTeMa, OuWoleHo3, Ouocdepa;
MeTabonmmu3M, TOMEOCTa3, KJICTOYHBIH HMMYHHTET,
OnocuHTe3 Oecika, OWOMOJMMEpBI, JTUCKPETHOCTb,
CaMOperyIISIHs, CaMOBOCIIPOH3BE/ICHHE,
HACJICICTBEHHOCTD, HU3MEHYHMBOCTb,
9HEPro3aBUCHUMOCTh, POCT M Pa3BHUTHE);

OuoJIOTHYECKHE TEOpuM: KieToyHas Tteopus T.
[[lBanna, M. Ilneiinena, P. BupxoBa; KJIOHaJIbHO-
cenektuBHoro  mummynurera Il Opmux, HW.H.
MeuHKKOBa, XPOMOCOMHAsl TEOpHUs HACIEICTBEHHOCTHU
T. Moprana, 3akoH 3apojbliiieBoro cxoacta K. bapa,
sBodtoiMoHHass Tteopusa Y. JlapBuHa, CHHTETHYECKas
TEOpHs DBOIIOLUHU, T€OpUs aHTpororenesa Y. /lapsuHa;
teopusi Ouoreonenosza B.H. CyxaueBa; yuenus H.U.
BaBunoea - o  Llentpax  MHoroobpasus U
IIPOMCXOXKAECHUSI  KYIAbTYpHbIX  pacteHuid,  A.H.
CeBep1ioBa - 0 IyTSX M HalpaBJIEHUsAX dBoaronnu, B.M.
Bepnanckoro - o 6uocdepe;

3aKOHBI  (€AMHOOOpa3usi  MOTOMKOB  IIE€PBOIO
ITOKOJIEHUS, PACIIEIUIEHUSI NPU3HAKOB, HE3aBHCHMOIO
HacjaenoBaHus mpusHakoB [. Menpnens, CLEIUIEHHOTrO
HACJENOBaHMUS NPU3HAKOB W HAPYIICHMS CLEIICHUS
resoB T. Moprana; TrOMOJIOTMYECKUX PSALAOB B
HacnencTBeHHor  wm3MenumBocti H.M.  Baswuiona,
reHeTudeckoro pasHoBecus Jx. Xapou u  B.
Baitn6epra;  3apoasimieBoro  cxoictBa K.  bopa,
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KUBOTHBIX, UYEJOBEKa; TIPOIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOUIMX B OpPraHW3Max pacTeHWH, >KUBOTHBIX U
4eJI0BEKa;

OMONOTMYECKHX  TIPOLECCOB:  OOMEHa  BEUIECTB
(Merabonusm), WHGOPMALMM W TPEBPAIICHUS SHEPIHH,
OpOoXkeHHs, aBTOTPO(HOTO U TeTepOTPOPHOTO TUIIOB TUTAHHUS,
doTocuHTE3a U XEMOCHHTE3a, MUTO3a, ME103a, FaMeTOTeHe3a,
IMOpHUoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BHUTHS,
pPasMHOXKEHHS, HWHAWBUAYAJIBHOTO pa3BUTUS  OpraHu3Ma
(oHTOTECHE32), B3aMMOJCHCTBHSI TEHOB, T€TEPO3UCa; ICHCTBUN
HCKYCCTBEHHOTO 0TOOpa, CTaOMIN3UPYIOLIET0, JBIKYIIETO U
Pa3phIBAIOILETO €CTECTBEHHOTO 0TOOPA; aJuIONaTPHYECKOTO
CHMITaTPUYECKOTO BUA000PA30BAHMS; BIMSHUS JBHKYIIUX
CHII IBOJIOLUH Ha reHO(OH/ HOMYJISIHH;
IPUCTIOCOOJICHHOCTH  OpPraHM3MOB K cpeie  oOuTaHus,
YepelOBaHMsl  HANpaBJICHUH  OSBOJIOLMH;  KPyroBOPOTa
BEIIECTB U IMIOTOKA SHEPTHH B SKOCHUCTEMAX;

[IPy 5. ymeHue ycraHaBiIuMBaThb B3aUMOCBSI3M MEXKIAY
CTpoeHHEM U (QYHKIUSMHU: OPTraHOWMJOB, KIIETOK Ppa3HBIX
TKaHEe, opraHaMd MW CHUCTEMaMH OPraHOB Y pPacTCHUH,
KUBOTHBIX M YEJIOBEKAa; MEXIy 3TalaMu OOMeHa BEIIECTB;
JTanaMy  KJIETOYHOIO LHMKJIA M OJKU3HEHHBIX LUKIIOB
OpPIraHHU3MOB; TanmaMu  3MOPHOHAJIBHOTO  Pa3BUTHS;
TEHOTUNIOM M ()EHOTHIOM, (PEHOTHIIOM U (PaKTOpamMH Cpeabl
oOuTaHUs; MPOLECCaMU HBOJIOLMHU; JBUXKYIIMMH CHIIaMU
AQHTPOIIOI€HE3a; KOMIIOHEHTAMH PAa3JIMYHBIX DOKOCUCTEM U
MIPUCTIOCOOIEHUSIMU K HUM OpTraHU3MOB;

[Py 6. yMeHHE BBISIBISATh OTJIMYMUTENIbHBIE TPU3HAKU KUBBIX
CHUCTEM, B TOM 4YHCIe TPUOOB, PACTCHHM, KUBOTHBIX U
YeNoBEeKa; MPUCIOCOOIICHHOCTh BHUJAOB K Cpele OOHWTaHWUs,
a0MOTHYECKUX U OHMOTHYECKUX KOMIIOHEHTOB DJKOCHUCTEM,
B3aMIMOCBSI3€il OpraHN3MOB B COOOIIECTBaX, aHTPOIIOT€HHBIX
M3MEHEHHH B DKOCUCTEMAX CBOSH MECTHOCTH,

ouorenernyeckoro 3akona J. ['ekkens, @. Mromiepa);

IPUHIUIIBI (YMCTOTBI raMer,
KOMITJIEMEHTAPHOCTH);

npaBuia (MuHuMyMa 0. JIubuxa, sKogorunyeckoi
MUPAMHJIBI YUCEN, OMOMACCHI M SHEPTHH);

runore3sl  (koanepBatHo AWM.  OmapwuHa,
nepsuaHoro OympoHa J[x. Xompaeitna, mukpochep C.
doxkca, pubo3uma T. Uek);

[Py 3. BiajgeHWe cuUCTEMOW 3HAHWA 00 OCHOBHBIX
METO/laX HAy4YHOro I[O3HAHWsS, HCIOJIB3yEMbIX B
OMOJIOTHYECKAX HCCIENOBAHUSX JKHUBBIX OOBEKTOB U
9KOocHCTeM  (OIHCaHUE, H3MEpPEHHE,  IPOBEIACHHE
HAONIOICHNH); CIOcO0aMU  BBISBICHHUS W OILICHKH
AQHTPOIIOTCHHBIX M3MEHEHHH B IIPUPO/IC;

[1Py 4. ymeHue BbIACNATH CYLIECTBEHHBIE IPU3HAKU:

CTpPOEHHUS BHPYCOB, KIETOK MPOKAPHOT U
OYKAapHoT, OJHOKJICTOYHBIX )51 MHOTOKJICTOYHBIX
OpraHW3MOB, BHJOB, OHOTEOIEHO30B, HKOCHCTEM H
ounocdepsr;

CTPOCHHUSI OPTaHOB M CHCTEM OPraHOB PACTCHHIA,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATSIILHOCTH,
MPOTEKAININX B OpraHW3Max PACTCHHI, KUBOTHBIX U
YEJI0BEKA;

OMOJIOTHYECKHX MPOIECCOB: OOMEHa BeIeCTB
(MmeTabonm3m), nHGOPMAIIUA U TPEBPAIEHUS YHEPTHH,
OpoXeHusi, aBTOTPOPHOrO U TeTepoTPO(HOrO THUIIOB
NUTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a,
Meiio3a, raMeToreHesa, sMOpHOreHesa,
MOCTOMOPHOHAITBHOTO pa3BUTHS, Pa3MHOKEHHSI,
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IIPy 7. ymeHHe UCIIOJIB30BATh COOTBETCTBYIOLIUE aPTYMEHTHI,
OMOJIOTMYECKYI0 ~ TEPMHHOJIOTUIO W CUMBOJMKY  JJIs
JI0Ka3aTeabCcTBa poacTBa OpPTraHU3MOB pa3HBIX
CHCTEMaTU4eCKHUX TPYII; B3aUMOCBSI3U OPraHU3MOB U CPE/bI
OOWTaHUs; EAMHCTBA YEJIOBEUYECKUX pac; HEOOXOTUMOCTH
3J0pOBOro 00pa3a *KHM3HH, COXPaHEHMsI pa3HOOOpa3us BUIOB
U SKOCHCTEM, KaK YCJIOBHS COCYIIECTBOBAaHHUS INPUPOABI U
4eJI0BEYECTBA;

[1Py 8. ymeHue pemiarh MOMCKOBBIE OMOJIOTHYECKHE 33/1a4H;
BBISBIISITD IIPUYUHHO-CJIECICTBEHHBIC CBA3U MEXIY
HCCICAYCMbIMU OMOJIOTHYECKUMH O6’b€KTaMI/I, nmpoucccaMu 1
ABJICHUSIMU; JIeJaTh BBIBOABI W IPOTHO3bI Ha OCHOBAHHUH
IMMOJIYYCHHBIX PC3YJIbTAaTOB,

I[IPy 9. ymeHue BbIIBUTAaTh TUIOTE3bl, IPOBEPATH HX
OKCTIIEPUMEHTAIBHBIMA ~ CPEACTBaMH, (QOpMYyIHpysS  IIelb
UCCJICIOBAHNs, AHAIU3UPOBATh IIOJIYYEHHBIC PE3YJIbTarbl U
JIeJIaTh BBIBOJIBI;

[Py 10. mpuHUMaTh y4acTHe B Hay4HO-HCCIEI0BATENbCKOM
paboTe 1Mo OGMOIOTUH, SKOJIIOTHH U MEAHUIIMHE, TTPOBOIUMON HA
0a3ze  MIKOJBHBIX  HAYYHBIX OOMIECTB U  MyOIHUYHO
MPEJICTABISITh TOJydeHHBIC PEe3yJabTaThl Ha YYCHHUSCKHX
KOH(EPEHIUAX PA3HOTO YPOBHS;

[TPy 11. ymeHHe OUEHMBaTH JSTUYECKHUE  ACIMEKTHI
COBPEMEHHBIX HCCIIEZIOBaHUN B 00JacTH OMOTEXHOJIOTUU W
TeHETUYECKUX TEXHOJIOTUH (KJIOHHUPOBAaHUE, WMCKYCCTBEHHOE
OIUIOAOTBOPEHUE, HANPABIEHHOEC W3MEHEHHE TIE€HOMa U
CO3/IaHHME TPAHCTEHHBIX OPTaHNU3MOB);

[Py 12. ymeHue MOTHBHpOBaTb CBOW BBIOOp Oymyrei
mpo¢eCCHOHANBHON JEeATETLHOCTH B 00JacTH OHOJIOTHH,
MEIUIUHBI, OHMOTEXHOJOTMM,  TCHXOJOTUH,  OKOJOTHH,
BETEpPUHAPUH, CEIIbCKOTO XO35ICTBA, MULIEBON

MHAVBUAYAJIIBHOTO Pa3BUTHsS OpraHu3Ma (OHTOIEHe3a),
B3aUMOJICUCTBUSA  T€HOB, TeTEepO3uca;  JEHUCTBUHU

HUCKYCCTBEHHOTO orbopa, CTaOUIN3UPYIOIIETO,
JBIDKYIIETO M Pa3pbIBAOIIEr0 SCTECTBEHHOIO OTOOpa;
AJTONATPUIECKOTO u CHUMITaTPUIECKOTO

BUJ000Pa30BaHMs; BIUSHUS JBUXKYIIUX CHUJI 3BOJIIOLIUU
Ha TreHO(QOHJ  TMONYNALWH;  MPUCIOCOOICHHOCTH
OpraHu3MOB K cpeae oOOUTaHMA, 4YepeJOBaHUS
HaIIPaBJICHUM JBOJIIOLMM; KpPYroBOpoTa BEIIECTB U
IIOTOKA SHEPTUH B IKOCHCTEMAX;

IIPy 5. ymeHue ycCTaHaBIMBAaTh B3aUMOCBA3U MEXKIY
CTPOCHHEM U (QPYHKIUSAMU: OPTaHOUIOB, KJIETOK Pa3HbIX
TKaHEH, OpraHaMM U CHCTEMAaMM OPIraHOB Yy PAaCTECHMIA,
JKUBOTHBIX W 4YEJOBEKa; MEXIy AJTarnaMud oOMeHa
BEIIECTB; dTalamMH KJIETOYHOIO LHUKIJIA U >KU3HEHHBIX
LUKIOB  OpPraHM3MOB; 3TalaMu  3MOPHUOHAIBLHOIO
pa3BUTHS, TEHOTUNOM W (eHoTunoM, (HEHOTHUIIOM U
dakTopaMu cpeabl 0OMTaHUS; MPOLECCaMH 3BOJIOLUMY;
JBIKYLIIUMH CHJIaMU aHTPOIIOT€He3a; KOMIIOHEHTaMH
pasIMYHBIX 3KOCHCTEM U IPHUCIOCOONCHUSMU K HUM
OpraHU3MOB;

[IPy 6. ymeHue BBIABISATH OTIUYHUTENIbHBIC NPU3HAKU
KUBBIX CHCTEM, B TOM 4YHcCJe TpuOOB, paCTEHUH,
JKUBOTHBIX M 4YEJIOBEKA; MPUCIOCOOIEHHOCTh BHUIOB K
cpene oOuTaHus, aOMOTHYECKHMX H OHOTHYECKHX
KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3€ OpraHu3MOB B
coo0mecTBax, AQHTPOTIOTEHHBIX M3MEHCHHIN B
AKOCHUCTEMaX CBOEH MECTHOCTH;

[IPy 7. ymeHue WUCIONB30BaTh COOTBETCTBYIOIINE
apryMeHTbl, = OWOJIOTHUECKYI0  TEPMHHOJIOTHIO |
CHUMBOJIMKY IJIsl JO0Ka3aTeabCTBA POJCTBA OPraHU3MOB
pa3HBIX  CHCTEMATUYECKUX  TIPYyNI;  B3aUMOCBSI3H
OpTraHnu3MOB n Cpcabl O6I/ITaHI/I$I; €ANHCTBa
4eJI0BEYECKHX pac; HEOOXOAMMOCTH 30pOBOro obpasa
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MPOMBIIIJICHHOCTH; YIIyONIATh TIO3HABaTEIbHBIA HHTEPEC,
HaIpaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccuu U MPOIOIDKEHHE OUOJIOTUYECKOTO 00pa3oBaHus B
VUPSKACHUSAK CPENHEro MpOo(EecCHOHAIBHOTO W BBICIIETO
o0Opa3oBaHHs.

JKU3HHU, COXPAHEHUSI pa3HO0Opa3usl BUJOB M HKOCUCTEM,
KaK  yCJIOBHSl  COCYLIECTBOBAaHMSI ~ IPUPOABI U
4eJI0BEYECTBA;

[Py 8. ymeHue pemarb HMOMCKOBBIC OHMOJOTHYECKUE
3a/1a4¥; BBISIBJISITH TNPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXYy HCCIEAYEMbIMU OUOJIIOTHYECKUMHU OOBEKTaMH,
MpoLIECCaMU U SIBJICHUSIMU; JI€TIaTh BBIBOJIBI U MIPOTHO3bI
HA OCHOBAaHUU MOJTYYEHHBIX PE3Y/IbTaTOB;

[Py 9. ymeHue BbABUIaTh TMIIOTE3bl, MPOBEPATH HUX
HKCIEPUMEHTAJIbHBIMU CPENCTBAMH, (POPMYIUPYS LEIb
UCCIJIEJOBAHMUSI, aHaJIU3UPOBATh HOJTyYEHHbIE
pe3yabTaThl U AeNaTh BHIBOJIBI;

[IPy 10. npuHumare  y4yacTHE B  HayyHO-
UCCIIEIOBATEeNIbCKOW paboTe Mo OMOJIOTUH, SKOJIOTMU U
MEAMIIMHE, MIPOBOAMMON Ha 0a3e IIKOJIbHBIX HAy4HbIX
olmiectTB M MyONMYHO MPEACTABIATh IOIyYEHHbIE
pe3ynbTaThl Ha YYEHUYECKHX KOH(MEPEHIUSIX pa3zHOTro
YpPOBHS;

[Py 11. yMeHue OIEHMBAaTh O3TUYECKUE aACHEKTHI
COBPEMEHHBIX WCCIIEZIOBAaHNN B oOnacTtu
OMOTEXHOJOTUM W TEHETHYECKUX  TEXHOJIOTHi
(KJIOHMpOBaHUE, HUCKYCCTBEHHOE  OIUIOAOTBOPEHHE,
HalpaBIIEHHOE W3MEHEHHWE TE€HOMa M CO37aHue
TPAHCT€HHBIX OPraHU3MOB);

[Py 12. ymMeHue MOTUBUPOBaTH CBOM BBIOOp Oymyruein
npodecCUOHAIBHOW ~ JEATENIbBHOCTH B 00Jactu
OMOJIOTMH, MEIUIUHBI, OMOTEXHOJOTMH, IICUXOJIOTHH,
OKOJIOTUH,  BETEPUHAPUH,  CEIbCKOTO  XO3sICTBa,
MTUIIIEBOM MIPOMBIILIEHHOCTH; yIITyONsITh
MO3HABaTEeNbHBIA ~ MHTEpEC,  HampaBJICHHBIM  Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH mNpodeccun u
IpOJIOJDKEHHEe  OMOJOrMYecKoro  oOpa3oBaHUs B
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VUPEXKIECHUSAX  CPETHETO
BBICIIIETO 00pa30BaHUSI.

npo¢eCCUOHATBEHOTO

u

Pa3pabGorunk:
BbY «Paay>xHUHCKUU
MOJUTEXHUYECKUI KOJIEIKY

JKcnepT:
bY «PanyxHUHCKUHI
MOJUTEXHUYESCKUN KOJUIEIK)

openoaaBaTeiib

3aMEeCTUTENb AUpekTopa no MP

Ucanpixkosa O.B.

UYepnora JI.M.
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5. JUCT UBSMEHEHHUH U JOIIOJTHEHU

JlonoaHeHHs: ¥ M3MEHEHHsI B pabouyro mporpammy Ha 2025/2026 y4ueGHbIi TOI.
B pa6ouyto nmporpammy V]I buonorus s cniennansaoctn34.02.01 CecTpuHCKoOe €10

Ne HU3MCHCHMUSA, 1aTA BHCCCHUSI U3MCHCHUSA

Pa3znes nporpaMmmbl

Crp.

OcHoBaHue:

HaHpI/IMepI IOABJICHHUEC HOBOI'O y‘-IC6HI/IKa; aAKTyaJIn3alunsa OCHOBHI:IX\[[OHOJIHI/ITCJII)HLIX HCTOYHHUKOB.

d.1.0. nmuna BHECHIETO N3MEHEHUS

N3MEHEHUA U JONNIOJIHEHU A, BHECEHHBIE B PABOYYIO ITPOI'PAMMY

JlaTa
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