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Pabovasi nporpamma AMCUMIUIMHBI paccMOTpeHa Ha IlegaroruyeckoM
cosete Komnemxka YenlY u pexoMeHn0BaHa K yTBEPXKICHUIO (IIPOTOKOII 3aCENaHUs

Ne 1 or 30 aBrycra 2023 roza).

V o E’" -
IIpencenarens [lenarornueckoro copera  ““'- ¢/ - /M.B. Haiin/

PaGouass mporpamMMa ydeOHOW IUCIUIUIMHBI pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYJAPCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHAApTa CpPEIHEro
obmiero oOpa3oBanus, yreepxaeHHoro [Ipukasom Munnpocsemenus Poccun ot
12.08.2022 N 732 m mpuMepHOH TporpaMmbl 001Ie00pa3oBaTeIbHON y4eOHOM
TUCITUIUTMHBL ~ «OWONOTHS» I MPO(eCCHOHANBHBIX  00pa30oBaTEIbHBIX
OpraHM3aIii, PACCMOTPEHHON M 0J00peHHOW Ha 3acemaHuu llemarormueckoro
coseta ®I'BOY 1O UPTIO (ITpotoxon Nel3 ot 29 centsiops 2022 r.
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1.MACHOPT MPOI'PAMMBbI YYEEHOM JJUCLHUIIJIUHBI

1.1. OOnacTe npUMEHEHUS IPOTPAMMBI

Pabouas nporpamma yueoHou auciumiuabl OY JII1.02 buonorus sBisieTcs
YacThl0O OCHOBHOW MpPOQECCHOHAIIBHOM 00pa30BaTeIbHON MpPOrpaMMbl B
coorBeTcTBUH ¢ PI'OC mno cnemmaapHocTH CIIO 35.02.01 «JlecHoe m
JIECOMIAPKOBOE XO35IUCTBOY.

1.2. MecTo ITMCIUILIMHEL B CTPYKTYPE IPOrpaMMBbI TOATOTOBKHU CIIEHHAIINCTOB
CpEHEro 3BeHa

JucruninHa sBiseTcss MPOPMIbHOW M BXOAUT 00111€00pa30BaTEIbHBIN

LHUKJI.

1.3.1enu 1 3a1a4n OCBOCHUS Y4€OHOM TUCIUTLITUHBI

Heab: popmupoBanre y 00y4aromuUXcsi CUCTEMBI 3HAHUHN O pa3TUYHBIX YPOBHSIX
KU3HU CO 3HAHHEM COBPEMEHHBIX MPEACTABICHUN O KMBOW MPUPOJE, HABHIKOB
[0 MPOBENEHUI0 OMOJOTMYECKHX HCCIECIOBAHUM € COOJIIOJEHUEM STHYECKUX
HOPM, apryMEHTUPOBAHHOW JINYHOCTHON MO3ULIUU IO OEPEKHOMY OTHOIICHUIO K
OKPYIKarolIEn Cpee.

3apaun:

* MoJay4eHue (QpyHAaMEHTAIbHBIX 3HaHUU O Ouosiormdeckux cucremax (Kiertka,
Opranmsm, [lonynsauus, Bun, Dxocuctema); UCTOpUM PA3BUTUS COBPEMEHHBIX
MPEJCTABICHUIN O KMBOW MPHUPOJIC, BHIIAIOIIUXCS OTKPBITUAX B OMOJIOrMYECKON
HayKe; poilu OWONOrMYecKoi Haykd B  (OPMUPOBAHWU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA; METOAaX HAYYHOI'O MO3HAHUS,

* OBJIQJICHHE YMEHUSMHU JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTUYECKUX 3HAHUUA B TMPAKTUYECKON JEATETbHOCTH JIIOJEH, pa3BUTHU

COBPCMCHHBIX TCXHOJIOT Hﬁ; OIIPCACIIATL KUBBIC OOBEKTHI B IIpupoac,; IMMpOBOJUTH
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HAOMIOJIEHUST 32 OKOCHUCTEMaMHM C LEJIbI0 HMX ONUCAaHUS U BBISBICHUSA
€CTECTBEHHbIX M AaHTPOIIOT€HHBIX W3MEHEHMI; HAaXOJIWUTh U aHAJIU3UPOBATH
UH(}OpMAITHIO 0 )KUBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HMHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00y4arouMxcs B MPOLEcCe U3YUYEHUs OMOJIOTMYECKUX SBIICHUM;
BBIIAIOIINXCS  JAOCTM)KCHUH OWOJIOTHH, BOMICANINX B OOIIEYEIOBEUECKYIO
KyJIbTypy; CIOXHBIX W TIPOTUBOPEUYHUBBIX IyTEH pa3BUTHSI COBPEMEHHBIX
HAy4yHBIX B3IJIAJ0B, HJEH, TEOpUM, KOHUEMNIMM, rumore3 (0 CYIIHOCTH U
MIPOMCXOXKICHNUN KU3HHU, YETIOBEKa) B X0OJI€ pabOTHI C pa3INYHBIMUA UCTOUHUKAMU
uHpopmanuu;

* BOCIIUTaHUE YOEXJIEHHOCTH B HEOOXOJMMOCTH IIO3HAHUS UBOU TNPUPOIbI,
HEOOXOUMOCTH PAIIMOHAIBHOTO TIPUPOIOTIOIB30BaHUS, OEPEKHOTO OTHOIIICHUS
K TNPUPOAHBIM pECypcaM M OKpY’Karollel cpelae, COOCTBEHHOMY 370pPOBbIO;
YBa)KCHHSI K MHCHHIO ONITIOHEHTA MpU 00CYKIEHIUN OMOIIOTUYECKUX MPOoOIeMm;

* WCHOJB30BAHUE MPHOOPETEHHBIX OWONIOTUYECKUX 3HAHUW M YMEHUH B
MIOBCEIHEBHOM JKU3HU JJIsl OLEHKU TMOCJIEICTBUNH CBOEH NEATEIbHOCTU (U
JESATENBHOCTH IPYTUX JIOJEH) IO OTHOLIEHUIO K OKPY’KaIOIIEH Cpelie, 3110POBbIO
APYTUX JI0JIed U COOCTBEHHOMY 3[0pPOBBIO; OOOCHOBaHHME U COOJIIOJECHUE MEp
npouaakTUKU 3a00J€BaHUM, OKa3zaHUE IMEpPBOW MOMOIIM MpPU TpaBMax,
COOJTIOICHNE TIPABHJI TIOBEICHUS B TIPUPO/IE.

[Inanupyemble pe3ynbTaThl OCBOCHHS OOLIE00pa30BATEIbHOW AUCLUMILIMHBI B

cootBeTcTBUU ¢ ®I'OC CIIO
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Konn [TraHupyeMbIe pe3ysIbTaThl OCBOCHUS TUCIIATUTAHBI

HaWMEHOBAaHHUE

q)OPMpreMHUX O6iue JIMCIUIUTMHAPHBIE

KOMITETCHIINI
OK 01. B yacTtu Tpy10BOro BOCliUTaHuUsA: - copMHUPOBATH 3HAHUS O MECTE H
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE poJii OMOJIOTHH B CUCTEME
CHO0COOBI LIEHHOCTH MacTepCTBa, TPYI0JII00UEe; | ECTECTBEHHBIX HAayK, B (JOPMUPOBAHUU
peuieHus 3a1a4 | - TOTOBHOCTb K aKTUBHOM COBPEMEHHOM €CTECTBEHHOHAYYHOMN
npodeccuoHany | AesSTEIbHOCTH TEXHOJIOTHYECKON U KapTUHBI MUPA, B TO3HAHUH 3aKOHOB
HOM COIIMAJIbHON HAIPaBIEHHOCTH, MPUPOJIBI U PEIICHUH )KU3HEHHO
JeSITeIbHOCTH CHOCOOHOCTh MHUIIUUPOBATD, BaXXHBIX COIUATBHO-ITUYECKUX,
MPUMEHUTEIBHO | TUIAHUPOBATH U CAMOCTOSITEIIHLHO HKOHOMHUYECKHUX, IKOJIOTHIECKUX
K pa3INuHbIM BBITIOJHSATH TaKyIO JIESTEIbHOCTH; npo0JieM YeoBeuecTBa, a TAKKE B
KOHTEKCTam - HHTEPEC K pa3INdHbIM cepam pELIeHUH BOIPOCOB Pal[MOHAIBLHOTO

po¢eCCUOHAIBHON JEATEITHLHOCTH,
OBnazeHue yHuBepCcalbHbBIMU
y4eOHBIMH [T03HABATEIHHBIMU
JIEHCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CAaMOCTOATENBHO (pOpMyITUPOBATH U
aKTyallu3UpOBaTh MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIH
MPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, KJIacCU(DHUKAIIIN U
000011IEeHM S ;

- ONIPEACIIATh LEJIN ASATEIbHOCTH,
3aJ1aBaTh apaMeTPbl U KPUTEPUH HX
JOCTH)KEHMUS;

- BBISIBISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX,

- BHOCHTh KOPPEKTHBHI B
JEATEIbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISM,
OIICHUBATh PUCKU MOCIICICTBUI
JIEeITEIbHOCTH;

- pa3BHBATh KPEATUBHOE MBIILICHUE
MIPU pEUICHUHN KU3HEHHBIX TIPOOIEM
0) 6a30BBIC UCCIICIOBATEIIHLCKUC
IEUCTBUSL:

- BIIQJICTh HABBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOU U MPOESKTHOM
JIEeATEIbHOCTH, HaBBIKAMU
paspenieHus mpoosem;

- BBISIBJISITH IPUYMHHO-CJICICTBCHHBIC

PUPOJONOIb30BAHNUS; B
(dbopMUPOBAHUU IICHHOCTHOTO
OTHOILEHMS K IPUpoJe, OOIIECTRY,
YeJIOBEKY; O BKJIA/IE POCCUHUCKUX U
3apy0eKHBIX YUCHBIX - OMOJIOTOB B
pa3BuTHe OMONIOTHY; PYHKIMOHATHHON
I'PaMOTHOCTH YeJIOBEeKa JUIsl PeLICHUS
YKU3HEHHBIX TIPOOIIEM,

- YMETb BJIAJETh CUCTEMOM
OMOJOrM4eCKUX 3HaHUH, KOTOpast
BKJIIOYAET:

OCHOBOITOJIATAIOIINE OHOIOTUIECKHE
TEPMUHBI U MOHATUS ()KU3HB, KIIETKA,
TKaHb, OpPTaH, OPraHu3M, BH]I,
HOIYJISALMS, SKOCUCTEMA, OUOIIEHO3,
o6uocdepa; meTaboIM3M, TOMEOCTA3,
KJICTOYHBI UMMYHUTET, ONOCHHTE3
Oenka, OMOIMOJIMMEpPBI, TUCKPETHOCTb,
caMOperyJIsLus,
CaMOBOCIIPOU3BEICHHE,
HaCJIe/ICTBEHHOCTh, H3MEHYHUBOCTb,
YHEPTr03aBUCHUMOCTb, POCT U Pa3BUTHUE);
OMOJIOrYEeCKUE TEOPUHU: KIETOUHAs
teopus T. [lIBanna, M Ilnelinena, P.
BupxoBa; KJI0HaJIbHO-CEIEKTUBHOTO
ummynurera I1. Opmux, U.1.
MeuHuKoBa, XpOMOCOMHasl TEOPUS
HaciencTBeHHOCTH T. MopraHna, 3aK0H
3apojslinieBoro cxoacraa K. bapa,
sBoOIMOHHasA Teopud Y. J[apBuHa,
CHUHTETUYECKasi TEOpUs 3BOIOLNHY,
teopus aHTponoreHesa Y. /lapBuHna;
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CBSI3H U aKTyaJH3HPOBATh 33jaqy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHUS,
HaXOJUTh aPTyMEHTHI IS
JIOKa3aTelIbCTBA CBOMX YTBEPKICHHUI,
3a7aBaTh MapaMeTpbl U KPUTEPUH
pereHus;

- QHAJIM3UPOBATH MOJYYECHHBIE B X0/1€
peleH s 3a]a9u Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMETh IEPEHOCUTH 3HAHUS B
MIO3HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH )KU3HENEATEILHOCTH;

- yMETh UHTEIPHUPOBATH 3HAHUS U3
Pa3HbIX IPEIMETHBIX 00J1acTell;

- BBIJIBUTaTh HOBBIC HJICH, TIPEIIaraTh
OPHUTHHAIBHBIC MTOJIXO/IbI U PELICHUS;
- CIIOCOOHOCTB MX HCIIOJIb30BAHUS B
ITI03HABATEJIBHON U COLIUAIbHOU
IPaKTHKE

Teopus 6uoreoneHo3a B.H. Cykauésa;
yuenus H.W. BaBuiiosa - o LlenTpax
MHOT000Pa3us ¥ MPOUCXOKICHUS
KyJIbTYpHBIX pacTteHui, A.H.
CeBep11i0Ba - 0 MYTAX U HAIIPaBJICHUSAX
sBoronuu, B.M. BepHackoro - o
ouocdepe;

3aKOHBI (€IUMHO00pa3Hsl TOTOMKOB
NIEPBOT0 OKOJICHUSI, PACUICTUICHUS
MIPU3HAKOB, HE3ABUCUMOTO
Hacjen0BaHus npusHakoB . Menaens,
CIETIJICHHOTO HACJIEIOBAaHUSI PHU3HAKOB
Y HapyluIeHus cuerieHus reHoB T.
Moprana; roMoJIOTHYEeCKUX PsIOB B
HaciaeacTBeHHoU n3Menunsoctu H.U.
BaBunoBa, reHeTHUECKOr0 paBHOBECHS
Jx. Xapau u B. Baitn6epra;
3apoabimeBoro cxojcrsa K. bapa,
OuoreHeTuyeckoro 3akoHa J. ['exkens,
®. Mrosiepa);

MPUHIIUIIBI (YUCTOTHI TAMET,
KOMIUIEMEHTAPHOCTH);

npaswia (Mmuaumyma FO. JIubuxa,
HKOJIOTUYECKON MTUPaMUIbI YUCEII,
OMOMacChl U PHEPTUH);

runoressl (koauepBaTHou A .
Omnapuna, nepBuyHOro OynboHa J[x.
Xounpaeitna, mukpocdep C. Dokca,
pubo3uma T. Uek);

- chopmupoBaTH YMEHUS PACKPHIBATH
CoJIepKaHNEe OCHOBOIIOJIATAFOIINX
OMOJIOTMUECKUX TEOPHIl U TUTIOTES:
KJICTOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIFOIMOHHOM,
MIPOUCXOKICHUS )KM3HU U YEJIOBEKa;
BJIa/ICHHUE CUCTEMOM 3HaHUHU 00
OCHOBHBIX METO/IaX HAyYHOI'O
MO3HAHMUSI, UCTIOIb3YEMBIX B
OMOJOTUYECKHUX UCCIIEIOBAHUSIX YKUBBIX
00BEKTOB 1 KOCUCTEM (OMHCAHUE,
U3MepeHHe, MPoBeIeHUuE HAOTIOCHHMI);
croco0aMu BBISIBIICHUS M OLIEHKH
AQHTPOIIOIE€HHBIX U3MEHEHUH B IPUPO/IE;
- chopmupoBaTH YMEHUS PACKPHIBAThH
OCHOBOTIOJIATal0IINe OMOIOTHUECKUE
3aKOHbI ¥ 3aKkoHOMepHocTH (I
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Menpnens, T. Moprauna, H.W. BaBunoga,
2. I'exkens, @. Mrosepa, K. bapa),
TPaHULBI UX IPUMEHUMOCTHU K KUBBIM
CUCTEMaM;

- YMETh BBIJENSTH CYIIECTBEHHBIE
MPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK POKAPHOT
Y 3YKapHOT; OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHNU3MOB, BHJIOB,
OHMOTeO1IEH030B, 3KOCUCTEM U
ouocdepsr;

CTPOCHHS OPTAHOB M CHCTEM OPT'aHOB
pacTeHUl, )KUBOTHBIX, UEITOBEKa;
MIPOIIECCOB KU3HECATCIILHOCTH,
MPOTEKAIOIINX B OPraHU3Max pacTeHHH,
JKUBOTHBIX U YEIIOBEKA;
OHOJOTUYECKHX IPOIECCOB: 0OMEHa
BemecTB (MeTabonu3M), nHpOpMAIHH U
IpeBpalleHus SHEpPTruu, OpoKeHus,
aBTOTPO(HOTO U TeTePOTPOHHOTO
TUIIOB MUTaHUs, POTOCUHTE3A U
XEMOCHHTE3a, MUT03a, Mei03a,
rameToreHesa, SMOpHUoreHesa,
OCTAMOPHUOHAJIBHOTO Pa3BUTHS,
Pa3MHOXKEHU S, UHAUBHUIYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3KUCA;
JEHCTBUM UCKYCCTBEHHOTO 0TOODA,
CTaOUITU3UPYIOIIETO, ABIKYILETO U
Pa3phHIBAIOIIETO ECTECTBEHHOTO 0TOOPA;
AJTOMIATPUIYECKOTO U CUMIIATPUIECKOTO
BUJI000pa30BaHUS; BIUSHUS JIBIKYIIAX
CHJI SBOJIIOIIMH Ha TeHO(DOH]T
MOMYJISIIIAY;, IPUCTIOCOOJICHHOCTH
OpPraHU3MOB K Cpejie OOMTaHuUs,
YepeIOBaHMsI HAITPABJICHUN BOJIOIINN;
KpYroBOpOTa BELIECTB U MOTOKA
SHEPTUH B SKOCUCTEMAX;

- IpuOOPECTU OMBIT MPUMEHEHUS
OCHOBHBIX METOJIOB HAYIHOTO
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJIOTHH:
HAOJTIOICHUS ¥ OITUCAHMSI )KUBBIX
CHUCTEM, MIPOLIECCOB U SBIICHUI;
OpTraHHU3aly U TPOBEICHUS
OHMOJIOTrNYECKOI0 IKCIIEPUMEHTA,
BBIJIBI)KEHUS THIIOTE3, BIABISATH
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3aBHCUMOCTH MEXJIy HCCIICyEeMbIMU
BEJIMYMHAMU, OOBSICHSITH ITOJTYICHHBIS
pe3ysbTaThl U GOPMYJIUPOBATH BHIBOJIBI
C WCIIOJIH30BAaHUEM HAYYHBIX ITOHSATHH,
TEOPHIA U 3aKOHOB;

- chopMHpOBaTE YMEHUS BBIICTISATH
CYIIIECTBEHHBIC TIPU3HAKU BUPYCOB,
KJICTOK MPOKAPHUOT U DyKapHOT;
OJTHOKJIECTOYHBIX ¥ MHOTOKJICTOYHBIX
OpPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U
9KOCHCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BEIIEeCTB U IIPEBPALLICHUS
SHEPIruH B KJIETKE, (POTOCHHTE3A,
TUTACTUYECKOTO M YHEPTETHISCKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OTLTOIOTBOPEHUS, PA3BUTHS U
Pa3MHOXKCHUSI, HHUBHYyaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CYIIECTBOBAHHUE,
€CTECTBEHHOI'0 0TOOPa,
BU1000pa30BaHus,
IPUCIOCOOTIEHHOCTH OPTaHU3MOB K
cpeze oOUTaHHMS, BIUSHUS
KOMITOHCHTOB YKOCHCTEM,
AQHTPOIIOTEHHBIX U3MCHCHHI B
AKOCHCTEMAaX CBOCH MECTHOCTH,
KPYrOBOPOTA BEIIECTB U MIPEBpAIlCHUE
SHEprum B Ouocdepe;
- chopMuUpOBaTh YMEHHUS IPUMEHSTh
MOJTyYEHHBIC 3HAHUS TSI OO BSICHEHUS
OHMOJIOTMYECKHX MPOLIECCOB U SIBIICHUIH,
JUTSI TIPUHSATHS PAKTUICCKUX PEIICHUIN
B TIOBCEIHEBHOM KU3HHU C IICITBIO
obecrieueHust 0€30MaCHOCTH CBOETO
3JI0POBBSI U 3JI0POBbSI OKPYIKAFOIIAX
Jro/ieH, coOIroIeHus 310poBOro odpasa
YKH3HH, HOPM IPaMOTHOTO ITOBE/ICHUS B
OKpY>KaroIlel TPUPOIHON CpeaE;
NOHUMaHKE HEOOXOIUMOCTH
WCIIOJIb30BaHMS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHUHU U
OMOTEXHOJIOTHH JIJIsl pAIlMOHATILHOTO
IPUPOIOTIOIB30BAHUS; YMEHHUE
UCIIOJIB30BaTh COOTBETCTBYIOIIHE
apryMEHTBI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY JIJIS
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JI0Ka3aTeIbCTBA POJICTBA OPraHMU3MOB
Pa3HBIX CUCTEMATHYECKUX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB M CPEJIbI
OOUTaHUS; EINHCTBA YEIIOBEUECKUX
pac; He0OX0IUMOCTH 370pOBOro 00pasa
YKU3HH, COXPAHEHUS pa3HOOOpa3us
BUJIOB U 9KOCHCTEM, KaK YCIIOBUS
COCYIIIECTBOBAHUS TIPUPOJIBI U
YeJIOBEUCCTBA;

- chopMupoBaTE YMEHUS PEIIATh
OHMOJIOTUYECKHE 331a4H, COCTABIISATh
TCHOTUITUICCKUE CXEMBI CKPEIIIMBAHUS
JUTSL Pa3HBIX THIIOB HACJICJOBAHUS
NPU3HAKOB Y OPTaHU3MOB, COCTABIIATh
CXEMBI TIEPEHOCa BEIECTB M YHEPTHU B
9KOCHCTEeMax (LMY MTUTAHMS, TUIICBBIC
CETH), BBISIBJIATh IPUYHMHHO-
CJICJICTBEHHBIC CBS3H MEKIY
UCCIICTYEMBIMH OMOJIOTHYECKUMH
00BEKTaMU, TIPOIIECCAMH U SBJICHUSMU;
JIeNIaTh BBIBOJIBI U IIPOTHO3HI HA
OCHOBAHHH TIOJTYYCHHBIX PE3yJIbTaTOB;
- chopMUpPOBaATh YMEHUSI KPUTUYCCKH
OLIEHUBATh WH(OPMAIIHIO
OHMOJIOTUYECKOTO COJICPIKaHMUS,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
U3 Pa3IMYHbIX HCTOYHUKOB (CpEACTBA
MaccoBOi MH(GOpPMAIUH, HAYIHO-
HOIYJISIPHBIC MaTePUAIIBI);
UHTEPIPETHPOBATH ITUICCKUE ACTICKTHI
COBPEMCHHBIX MCCIICIOBAaHUN B
OMoIorun, MeIUIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rII00ATbHBIE
IKOJIOTHYECKHUE TIPOOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOIIEHHIO K HUM COOCTBEHHYIO
TIO3UIINIO, YMCHHE OLICHUBATh
ITHUYECKHE ACTIEKThI COBPEMEHHBIX
UCCIICIOBaHMIA B 00JIACTH
OMOTEXHOJIOTHH U TCHETUICCKUX
TEXHOJIOTUH (KJIOHUPOBaHHE,
HCKYCCTBEHHOE OIUIOIOTBOPEHNE,
HaIpaBJICHHOE U3MEHEHUE T'eHOMA U
CO3JIaHUE TPAHCTCHHBIX OPTaHU3MOB);

- chopMUpPOBaATh YMEHHUS CO3/IaBATh
COOCTBEHHBIC TUCHhMEHHBIC U YCTHBIC
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COOOLIEHNs HA OCHOBE OHMOJIOTMYECKOM
UH(POPMALIUU U3 HECKOJIBKUX
UCTOYHUKOB, IPAMOTHO HCIOJIb30BATh
HNOHSTUMHBIN anmnapar 6uoJ0oruy;

- YMETb BBIJIBUTATh TUIIOTE3bI,
IPOBEPATH MX IKCIIEPHUMEHTAIEHBIMU
cpeacTBaMu, GopMyIupys 1eb
UCCJIEJOBaHMs, aHAIU3UPOBATh
IIOJIy4E€HHbIE PE3YNbTaThl U JIEJ1aTh
BBIBOJIBI;

- IPUHUMATh y4acTHe B HAYYHO-
UCCIIEI0BATEIbCKON paboTe 1o
0M0JIOTHH, SKOJIOTUU U MEIULIUHE,
MIPOBOJIMMOM Ha 0a3e MIKOJIBHBIX
HAYYHBIX OOIIECTB U MyOIHYHO
IPEJICTaBIISITh [1OJIy4€HHbIE PE3YJIbTAThI
Ha YYEHUYECKUX KOH(pEepeHIUIX
pa3HOI'O YPOBHSI;

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
cpexacTsa
MOKCKa, aHaIK13a
"
UHTEPIIPETALINH
uHpOpPMALIUU 1
nH(pOpMaIMOHH
bIC TEXHOJIOTUHU
TUISE
BBITIOJTHEHUS
3aaq
npodeccuoHab
HOH
JeSTEIbHOCTH

B obnacTu IeHHOCTH Hay4YHOTO
MTO3HAHMUS:
- chopMHpOBaHHOCTH

MHPOBO33pPCHUA, COOTBCTCTBYIOLICTO

COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U 00ILECTBEHHOW MTPaKTHKH,
OCHOBAaHHOTO Ha JAHAJIOre KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

- COBEPILIEHCTBOBaHHE SI3bIKOBOU U
YUTATENILCKON KyJIbTYpHI KaK
CpEeICTBa B3aUMOACUCTBUS MEXKIY
JIOABMU M TIO3HAHUS MUDA;

- OCO3HAaHME LIEHHOCTU HAYyYHOU
JesITeTbHOCTH, TOTOBHOCTh
OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO NESITETbHOCTD
WHANBUAYAIBHO U B TPYIIIIE;
OBnazeHue yHuBepcalbHbIMU
y4eOHBIMH [103HABATEIHHBIMU
JNEUCTBUSAMMU:

B) pabora ¢ uHpopmaIuei:

- BJIAJICTh HaBbIKAMH MTOJTyYCHHS

I/IH(1)OpMaI_II/II/I N3 UCTOYHUKOB pPAa3HbIX

THUIIOB, CaMOCTOATCIBHO
OCYHICCTBJIATD IOUCK, aHAJIN3,
CUCTCMATHU3allMIO U UHTCPIPETALIMIO

- chopMUpPOBaATh YMEHUST KPUTUYCCKH
OLIEHUBATh WH(OPMAIIHIO
OMOJIOTHYECKOT0 COJICPIKAHUS,
BKJTIOYAIOITYIO TICEBIOHAYYHBIC 3HAHUS
U3 Pa3IMYHbIX UICTOYHHKOB (CpeICcTBa
MaccoBOi MH(GOPMAIUHU, HAYIHO-
HOIYJISIPHBIC MaTepHUAIIbI);
UHTEPIPETHPOBATH STUICCKUE ACTICKTHI
COBPEMEHHBIX UCCIICIOBAHUI B
OMoJIOruK, MeIUIMHE, OMOTEXHOJIOTUH;
- HHTEPIPETUPOBATH ITHUCCKHE
ACTICKThI COBPEMEHHBIX HUCCIICIOBAHHIA
B OMOJIOTHH, MEIULIMHE,
OMOTEXHOJIOTHH;, pACCMATPUBATh
I00AJbHBIC SKOJIOTHUECKHE TPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 11O
OTHOIIIEHHUIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHHUE OIICHUBATh
ITUYECKHE aCIIEKThl COBPEMCHHBIX
HCCJICI0BaHUI B 001aCTH
OHMOTEXHOJIOTHU U T€HETHYECKHUX
TEXHOJIOTHH (KIIOHHPOBAHUE,
UCKYCCTBEHHOE OILIOIOTBOPEHHUE,
HAIPaBJICHHOE U3MECHECHUE TeHOMA H
CO3/1aHHE TPAHCTCHHBIX OPraHU3MOB);

- chopmupoBaTH YMEHUS CO3/1aBATh
COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC
COOOIIIEHNST Ha OCHOBE OMOJIOTHICCKOM
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uH(OpMaIUU Pa3INYHBIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
dbopMaTax ¢ y4eTOM Ha3HAYCHUS
uH(pOpMaIINU U LIETICBOI ay TUTOPHUH,
BBIOMpast ONTUMANIbHYIO (hopmy
NPEICTaBICHNS M BU3YaJIH3allly;

- OLICHUBATh JJOCTOBEPHOCTb,
JIETUTUMHOCTbH MH(pOpManuy, ee
COOTBETCTBUE MIPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh CPEICTBA
UH()OPMAIIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B
pELICHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX 1
OpraHM3alMOHHBIX 3314 C
co0utoIeHreM TpeOOBaHHIHA

OProHOMHUKHU, TCXHUKHU 6630HaCHOCTI/I,

THTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30TaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMSI
Y 3aIIUTHI HTHPOPMAIUH,
nH(pOpMaIMOHHOM 6€30MacHOCTH
JUYHOCTH

uH(pOpMaIIUU U3 HECKOJIBKUX
MCTOYHHUKOB, TPAMOTHO HUCIIOIH30BATh
MOHSATUHHBIN anmapat OUOJIOTHH

OK 04.

D¢ dexTuBHO
B3alMO/ICIICTBOB
aTh ¥ paboTaTh B
KOJUJIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSTEIILHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIa/ICHE HaBbIKaMH y4eOHO-
KCCIIEIOBATENILCKOM, TPOEKTHON 1
COILIMAJIbHOM ACATEIbHOCTH;
OBnaneHue yHUBEpCAIbHBIMU
KOMMYHHKATUBHBIMHU JCHCTBHSIMH:
0) COBMECTHasl IeATECIbHOCTb:

- IOHUMAaTh U UCIIOJIb30BaTh
MpEeUMYyIIeCcTBa KOMaHIHOU U
WHIUBUIYTBHON pabOTHI;

- MPUHUMATH IICJIM COBMECTHOM
NEeSITeIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHHUPOBATH JECHCTBHUS T10 €€
JIOCTH>KEHMIO: COCTABJIATh IJIaH
JNEUCTBUM, pactipeseisiTh PO C
Y4€TOM MHEHHI Y4aCTHUKOB
00CYy>KJaTh pe3ylbTaThl COBMECTHOM
paboTHI;

- chopMUpOBaTh YMEHUS CO3/1aBaTh
COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE
COOOLIEHNs HA OCHOBE OHMOJIOTMYECKOM
UH(POPMALIUU U3 HECKOJIBKUX
UCTOYHUKOB, IPAMOTHO HCIOJIb30BATh
HNOHSTUMHBIN anmnapar 6uoJ0oruy;

- YMETb BBIJIBUTATh TUIIOTE3bI,
IPOBEPATH MX IKCIIEPHUMEHTATEHBIMU
cpeacTBaMu, GopMyIupys Leib
UCCJIEJOBaHMs, aHAIU3UPOBATh
HIOJIy4E€HHBIE PE3YNbTaThl U JIeJ1aTh
BBIBOJIBI;

- IPUHUMATh y4acTHE B HAYYHO-
UCCIIEI0BATEIbCKON paboTe 1o
OMO0JIOTHH, SKOJIOTUU U MEIULIUHE,
MIPOBOJIMMOM Ha 06a3e MIKOIBHBIX
HAYYHBIX OOIIECTB U MyOIMYHO
IPEJICTaBIISITh [1OJIy4€HHbIE PE3YJIbTAThI
Ha YUEHUYECKUX KOH(pEepeHIUIX
Pa3HOT0 YPOBHSI
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- KOOPAMHUPOBATh U BBIOJIHATh
paboTy B YCIOBHSIX PEAIBHOTO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHUS;

- OCYILECTBJIATH TIO3UTUBHOE
CTpaTEernyecKoe MOBEJCHHUE B
Pa3IUYHbIX CUTYalUsX, IPOSBIIATh
TBOPUYECTBO U BOOOpakeHUE, ObITH
MHHUIMATUBHBIM

OBnazeHue yHuBepCcalbHbBIMU
PeryasTUBHBIMU JI€HCTBUAMU:

T') IpUHATHE ceOs U IPYTHX JIIOJICH:

- IPUHUMATh MOTUBBI U apIyMEHTHI
JAPYTUX JIOJIEH IIPU aHAJIN3e
Pe3yJIbTaTOB JEATEIBbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO
APYTUX JII0/Ied Ha OIHOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH
MHUD C MO3ULMH JPYTOro YeJoBeKa

OK 07.
CoelicTBOBATh
COXpaHEHUIO
OKpYXarolen
Cpelibl,
pecypcocoepexe
HUIO, IPUMECHSTH
3HaHHUA 00
W3MEHEHUU
KJIUMarTa,
TIPUHIIAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JICHCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUAX

B o6GnacTu 5K0J10rH4ecKoro
BOCIIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTUICCKOM
KYJbTYpPbl, TOHUMAHUE BIUSHUS
COLMAILHO-DKOHOMHYCCKUX
MPOIIECCOB HAa COCTOSTHUE TTPUPOTHOMN
Y COLMAIIBHOM CpeJibl, OCO3HAHUE
I00ABHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;

- IJITAHUPOBAHUE U OCYIIIECTBIICHUE
JICWCTBUI B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJiel yCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA,

AKTUBHOE HEMPUATHE JEHCTBUH,
MIPUHOCSIINX BpeJ OKPYKarolen
cpene;

- YMEHHE MMPOTHO3UPOBATH
HeOIaronpusATHBIC SKOJIOTHUECKUE
MOCJICICTBHS MPEIITPUHUMAECMBIX
JNEUCTBUM, IPEOTBpALIATh UX;

- pacuIMpeHue OIbITa ACSITEIHbHOCTH
AKOJIOTHYECKON HAIlPaBJICHHOCTH;

- OBJIaZICHUE HABBIKaMH y4eOHO-
HCCIIEIOBATENILCKON, TPOEKTHOM 1
COILTMAJIbHOM ACATSIBHOCTH

- BJIAZIETh CUCTEMOW 3HaHUH 00
OCHOBHBIX METO/IaX HAYYHOT'O
MIO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIIEIOBAHUIX JKUBBIX
00BEKTOB M IKOCUCTEM (OMHCAHUE,
U3MEpeHNe, IPOBEICHNE HAOIIOACHUH);
Croco0amMH BBISIBIICHUS M OLICHKU
AQHTPONOT€HHBIX U3MEHEHHUH B IIPUPOJIE;
- YMETbh BBISIBIISITh OTJIMYUTEIIbHBIC
NPU3HAKH KHUBBIX CUCTEM, B TOM YHCIIE
rpuOOB, paCTEHUH, KHUBOTHBIX U
YeJI0BEKa; MPUCIOCOOICHHOCTh BUIOB K
cpene oOuTaHus, A0MOTHICCKUX H
OMOTHYECKUX KOMIIOHEHTOB 9KOCUCTEM,
B3aUMOCBSI3€1 OPraHU3MOB B
COO0IIECTBAX, aHTPOIIOT €HHBIX
WU3MEHEHUH B DKOCUCTEMAaxX CBOEH
MECTHOCTH;

- YMETb BBIJICNIATH CYIIECTBEHHBIC
NPU3HAKH OMOJIOTHYECKHX MTPOIIECCOB:
oOMeHa BemiecTB (MeTabosn3m),
UH(pOpPMALNU U PEBPAILCHHS YHEPTUH,
OposKeHwsI, aBTOTPOGHOTO U
reTepoTpoHOro TUIIOB MUTAHNUS,
¢doTocuHTE3a M XEMOCHHTE3a, MUTO34,
Melio3a, TaMeTOreHe3a, SMOpHOTeHesa,
OCTAIMOPHUOHAJIBHOTO Pa3BUTHS,
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KOITUA Ne

Pa3MHOXKCHUS, HHUBHYyaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a),
B3aUMO/ICHCTBHS TE€HOB, FETEPO3HCA;
JIEHCTBUM UCKYCCTBEHHOTO 0TOODA,
CTaOWIIM3HUPYIOLIETO, ABMKYIIETO U
pa3phIBAIOIIETO ECTECTBEHHOTO 0TOOPA;
AJIONATPUYECKOTO M CUMITATPHYECKOTO
BUJ1000pa30BaAHMS; BIUSHUS JBHKYIIIUX
CHUI DBOJIFOIIMH HAa TeHO(OHT
MOMYJISIIIAY;, IPUCTIOCOOJICHHOCTH
OpPraHu3MOB K cpeJie OOUTaHus,
yepea0BaHMs HAIIPABICHUI YBOJIOLNY;
KPYrOBOpPOTa BEIIECTB M MOTOKA
SHCPIHUU B OKOCUCTEMAX

2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIUILIMHBI

2.1.06peM yueOHOM AUCIUILIIMHBI U BUABI Y4eOHOM paOboThI

KonndecTBO 4acoB Ha OCBOCHHE IIporpaMmabl yq€6HOﬁ JAUCHUITIINHBI.

MaxcumarnbHas yaeOHas Harpy3ka oOydatorerocst — 216 gacoB, B TOM 4HcIe:

oOs3aTeNbHAs ayIuTOpHAs yueOHast Harpy3ka ooyuyaroierocs — 144 4acos;

caMocCTosATeNbHAs paboTa obydJaromerocs — 72 Jaca.

Buj yueOHoii padoThl O0bem yacoB 1 cemecTp 2 cemecTp
MaxkcumajibHast yueOHast 216 102 114
Harpyska (Bcero)

Oosi3aTesibHAsK ayauTOpHAast 144 34 88

y4yeOHasi HATpy3Ka (Bcero)

B TOM YHUCIIE:

TeopeTnyeckue 3aHsaTus 108 56 52

[[pakTHUYeCKuE 3aHSATUS 36 12 24

CamocTosiTe/IbHAsA padora 72 34 38

oOyuarmuierocs (Bcero)

[IpomesKyTOUHAS aTTeCTAUMS APK JK3ameH (2
ceMecTp)
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TemMaTnuyeckuil MJIAH U COAePKAHUE YIEOHOU AU CHUTIIUHBI

dopmup
HaumenoBanue OO0beM | yeMmble
Coneprkanue y4eOHOTO MaTepHaia
pa3aesnoB U TeM YacoB | KOMIIETE
HIMU
Pazgen 1. KiteTka — CTPYKTYPHO-(D)YHKIMOHAJIbHASI € IMHUIIA S KUBOTO 36
Tema 1.1. OcHOBHOE coJIep KaHue 2
buonorus xak | Teopernueckoe oOydeHue: 2
HayKa buosnorus xak Hayka. CBsi3b OMOJIOTUU C JPYTUMH HayKaMHU:
ouoxumusi, Onousnka, OnoHmuKa, renoreorpadus u ap. Poxb u
MecTo OMoNoruy B (POPMUPOBAHUH COBPEMEHHOM HayqIHOU OK 02
KapTUHBI MUpa. 3HaUeHUe OMOJOrmYecKuX 3HaHuit. Mcropus
Ouonoruu. 3HaYCHUE LUTOJIOTHH JJISl Pa3BUTHSI OMOJIOTHUH U
MO3HAHUS TPUPOIBI. MeTObI IUTOJIOTHH: MUKPOCKOTIHS,
xpoMmarorpadusi, MeKTpoope3, METO/] MEUYEHBIX aTOMOB,
g depeHraIbHOe HeHTPU(YTUpOBaHHE, KYJIbTYPa KIETOK
CamocTtosaTenbHas padora. 2
[MonroroBka coobuieHust Ha TeMy: VIcTOpHs 1 COBpEMEHHOE
cocTosiHue Ouosnoruu. Beinaromuecs yueHnsie Onoaoru
Tema 1.2. OCHOBHOE COJIep)KaHUE 2
OObmas Teopernueckoe oOyueHue: 2
XapaKTCPUCTH | Pa3poobOpasue onocucreM. Opranu3aiusi OHOJOTHUECKUX CHCTEM.
ka JKH3HH YpoBHU OpraHu3anuy OMOCUCTEM: MOJICKYIISIPHO-TEHETUIESCKHIA,
OPraHOUIHO-KJIETOUHBIN, OPraHU3MEHHBIH, TTOMYIISIIOHHO- OK 02
BUJIOBOM, 9KOCHCTEMHBIN (OMOTeOIEHOTHYECKHU ), OMoCchepHBIiA.
Hayxkwu, nzyuaromue 6ronornueckie 00beKThl Ha Pa3HBIX YPOBHSX
opranuzanuu xu3Hu. O01as xapakTepucTHKa )KU3HHU, CBOMCTBA
XHBBIX cucteM. [Iporeccsl, mpoucxosme B OnocucreMax
Tema 1.3. OCHOBHOE COJIep)KaHUE 6
buonornyeckn | Teopernueckoe oOydeHue: 4
BaJKHBIC XUMHUECKUH cOCTaB KiIeTkH. Heoprannueckue BemecTBa KIeTKy, | 4
XAMHHCECKAC |yx Guosnorudeckas posb. OpraHuuecKUe BEIIECTBA KIETKU.
COCMMHCHUA | Bponoruyeckue nonumepsl. benku. CTpykrypa n GyHKIHH
0enKoBOii MOseKybl. DepMEHTBI, IPUHIUIT UX JACHCTBUSI.
Vraesoasl. Buonorndeckue GpyHKuum yrieBoaoB. JIummbL. OK 01
OO6muit mnan ctpoenus. ['uapoduibHo-ruapodoOHBIE CBOMCTBA. OK 02
Knaccudukanus mununos. buonornyeckue GyHKIMA JIATTHAOB. OK 04

AT®. Ctpoenue monekynsl AT®. buonornyeckue pyHkuuu
AT®Ponb 6enkoB, yriieBoJI0B U )KHUPOB B OPraHU3ME YEJIOBEKA.
Buramunsl 1 6M010rHYeCcK aKTUBHBIE 100ABKH, X 3HAYEHUE B
YKU3HU OpraHu3Ma yesoBeka. [ umo- u aBuTaMuHO3bI X
nocinenctsus. [IpencraBieHne yCTHBIX COOOLIEHUH €
pe3eHTalKel, TOArOTOBJIEHHBIX IO IEPEYHIO0 HCTOYHUKOB,
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PECKOMCHAOBAHHLBIX ITPCIIOAABATCIICM

[IpakTHYECKUE 3aHATHS: 2
“Omnpenenenre ButamuHa C B IpOAyKTax MUTaHUSA

[ToaroroBka BapuaHTOB OIbITA, HAOIIOIEHUE 32 KAUECTBEHHBIMU
peaxkuusMu, 3aroJHeHUE paboyeil TabnuLbl, UHTEpIpeTaus 2
HaOJI0AaeMBIX SIBJIEHUH, (POpPMYIHPOBAHNE BBIBOIOB

CamocrosTenpHas pa60Ta. Onpez[eneHI/Ie KOJIN4YCCTBA 66J'IKOB,

JIMIHJIO0B, YIJIEBOJOB B MPOJyKaTaxX MUTaHUsS. DHEpreTuyecKas 2
IIEHHOCTh MPOJYKTOB B K/J[x
Tema 1.4. OCHOBHOE COJIep)KaHUE 6
CrpykrypHo- | Teoperuueckoe oOyueHHE: 4
ynxunonans | Knerounas reopus (T. [lIsann, M. Illneiinen, P. Bupxos). 2
Hasd OcCHOBHBbIE MOJIOKEHUSI COBPEMEHHON KJIETOYHOU Teopuu. Turibl
OpraHu3alus | KJIETOK: 3yKapuOTHUYECKas U IPOKaAPUOTUYECKAS.
KJICTOK CpaBHuTENbHASA XapaKTEPUCTUKA KIETOK SyKapuOT

(pacTuTenbHOM, )KUBOTHOMU, rpubHOIT). CTpoeHue
MPOKapHOTHYECKON KIeTKH. OCOOEHHOCTH CTPOCHUS
reTepoTpoPHON U aBTOTPO(PHON MPOKAPHOTUIECKUX KIIETOK.
Crpoenue mia3MaTHIecKoil MeMOpanbl. TpaHCIOPT BEIIECTB
yepes MIa3MaTU4eCcKyt0 MeMOpaHy: TaCCUBHBINA U aKTUBHBIM.
DHJONKTO3: MTUHONUTO3, ParonuTo3. Jk301uTo3. O00I0UYKa WK
KJeTouHasi cteHka. CTpykTypa U QyHKIMH KJIETOUYHON CTEHKH
pacTeHuii, rpuboB

Hurtornasma. I{lutozomns. LluTockener. OqHoMeMOpaHHbBIC 2
OpraHoufibl KJIeTKuU: 3H101u1a3mMaruyeckas cetb (O11C), anmapar
["oabaKu, TM30COMBI, TIEPOKCUCOMBI, BAKYOJIH PACTUTEIbHBIX

OK 01
keTok. CTpoeHne 1 QyHKIUH 0THOMEMOpPAaHHBIX OPTaHOHIOB OK 02
kietku. Knerounslii cok. Typrop. OK 04

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKU: MUTOXOHJIPUH,
IUTACTHU/IBL: XJIOPOILIACTBI, XPOMOILIACTHI, JIEHKOILIACTHI, UX
cTpoenue u QyHKIMU. SIAepHBIN anmapat KIeTKH, CTPOSHUE U
GbyHKIUN.

HememOpaHHbIe OpraHOHIBI KIETKH: PHOOCOMBI,
MHUKPOTPYOOUKH, KIETOUHBIN LIeHTp. OpraHoubl IBUKECHUA:
pecHUYKH U KryTukd. CTpoeHne u GyHKIMH HeMeMOPaHHBIX
OpPraHOUJIOB KJIIETKH

CamocrosiTenbHast pabota. MUTOXOHAPUY KaK SHEpreTuueckue | 2
cTaHuuy kietok. CTaaiuu 3HepreTMyeckoro oOMeHa B
Pa3IMYHbIX YACTIX MUTOXOHIPUN

[TpakTuyeckas padora: 2
«CtpoeHue KIIeTKH (pacTeHusl, )KUBOTHbIE, IPUOBI) U KJIETOUHBIE
BKJIFOYEHHUS (Kpaxmajl, KApOTUHOUIBI, XJIOPOILIACTHI,
XPOMOILIACTHI )» 2
[TpuoGperenue onbiTa IPUMEHEHUS TEXHUKH
MHUKPOCKOIIMPOBAHWSI IPU BBITOJIHCHUH JIA0OPATOPHBIX padoT.
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[ToaroroBKa MUKpPOMpPENapaToB, HAOIIOAECHHE C TOMOIILIO
MHUKPOCKOTIA, BBISIBICHHE PA3TUYUN MEKIY H3ydaeMbIMH
00bEKTaMU, HHTEPIPETAIUS HAOTOIaeMBbIX SIBJICHUH,
(hopMyJIMPOBAaHKE BHIBOJIOB

CamocrosiTenbHas paboTa 4
«IIpakTudyeckoe NMpUMEHEHUE MUKPOOPTaHU3MOB)
«3HayeHne MUKPOOPTraHU3MOB B IPUPOLIEH

CocraButh KpoccBop Ha TeMy «OpraHoubl KIETKU U UX

byHKIIN

n

Tema 1.5. OcHOBHOE coJIep )KaHue

CrpykrypHo- | Teopernueckoe oOydeHue:

pynxunonans | Crpoenue XxpoMocoM. XpOMOCOMHBIN HA0OP KIIETOK,

HbIE (PAKTOPBI | TOMOJIOTMYHBIE K HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOMHBIN 1
HACJICACTBCHH | muruionaHbi Habop. Hykiennossie kucnotel. JJHK u PHK.
0CTH CtpoeHure HYKJIEHHOBBIX KUCIOT. HykineoTuasl.
Kommiemenrtapusie azotrctbie ocHoBanus. [Ipasuino Yapradda. OK 01
Crpykrypa JJHK — nBoiinas criupans. MecToHaxox1eHue u OK 02
ounonornueckue pynakuuu JJHK. JIHK-3kcriepru3a. Bugst PHK.
®yukuuu PHK B kitetke

Pemenue 3aia4 Ha onpeesieHre OCIE10BaTEIbHOCTH
HYKJICOTHIOB

CamocTosTenbHas padbora. 2
JlpaMaTuyeckue CTpaHuIlbl B UCTOPUH PA3BUTHS [CHETHKH.

N

n

N

Tema 1.6. OCHOBHOE COJIep>KaHUE
IIponeccsl Teopernueckoe o0ydeHue:
MaTPUYHOTO Marpuunsiii cuate3 JJHK — perukanus. [IpuHiuns: 4
CHUHTE3a pemukaunu JJHK. Mexanusm perumnkanuu JJHK. Penapanus
JIHK (mopemnnekaTuBHasi, MoCTperiekaTuBHas ). Peakiumn
MaTpU4YHOro cHHTe3a. [IpuHIMT KOMITJIEMEHTAPHOCTH B
peakuusx marpuyHoro cunte3a. JIHK u rensl. ['enetnueckuit
KOJ, ero cBoucTBa. Tpanckpunuusa — maTpuuHbii cunte3 PHK.
Tpancnsaus u e€ sTansl. YcnoBus Ouocunresa 0enka. CTpoeHue OK 01
1-PHK 1 xogupoBanue amuuokuciot. Poias pubocom B OK 02
OnocuHTE3e OenKa

Pemenue 3agad Ha onpeieeHne NoCiIeI0BaTEIbHOCTH
aMUHOKHCIIOT B MOJIEKyJie OesKa.

Pemenue 3agad Ha onpeieeHne Nocie10BaTeIbHOCTH
aMUHOKHCIIOT B MOJIEKYJIe OelKa B Cllydae U3MEHEHUs
I10CJIeI0BATENbHOCTH HyKsIeoTn10B JTHK
CamoctosTenbHas paboTta. Ycrexu COBpeMEHHON T'eHEeTUKU B 2
MEJUIIUHE U 3/IpAaBOOXPAHEHHUU.

n

N

Tewma 1.7. OcHoBHOE coJiepKaHue OK 02
Hexknerounsie | Teopernueckoe o0ydeHUE: 4 OK 04
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dbopmbl xku3Hu | Bupycel — HeklieTouHble (hOPMBI )KU3HHU U OOJTUTaTHBIE 4
napa3uthl. CTpOeHUE NPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBupycoB, 6akrepuodaros. Kuznennsrit mukn JJHK-
coaepxamux Bupycon, PHK-coaep:xammx Bupycos,
O0akrepuodaros. BUY, rematut ueiaoBeka.

bakrepun. O0mias xapakrepuctuka. [lonstue mramm. Bupycer
1 OaKTepuu: CXOACTBA U Pa3IHUUs

BupycHsie u 6akTepuansabie 3a001eBanus. O0Imne MPUHIHITEL
UCIOJIb30BaHUS JIEKapCTBEHHBIX BellecTB. OCOOEHHOCTH
IPUMEHEHHS aHTHOMOTUKOB.

CamocrosiTenbHas paboTa 4
[ToaroTOBUTH MPE3EHTALIMIO HA OJIHY U3

MIPEIJIOKEHHBIX TEM:

«MHoroo6pasue BUPYCOB»

«Cawmpble omacHble BUPYCHbIE 3a00JI€BaHUSI COBPEMEHHOCTIY

« BupycHslie 3a0051eBaHuUs Y€IOBEKA U MEPHI MPO(YUITAKTHKID)
(06 omHOM 320071€BaHNN)

Oco0eHHOCTH TPUMEHEHUS aHTHOMOTUKOB.

[IpencraBneHune yCTHBIX COOOICHH ¢ TPEe3CHTALUEH,
MOJITOTOBJICHHBIX 110 TIEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAaHHBIX

MIpenoaBaTesieM
Tema 1.8. OcHOBHOE coJIep KaHuE 4 OK 02
Ob6men Teopernueckoe oOydeHUE: 4
BCIHICCTB U AccuMmIIns U JUCCUMMIIAINSA — JIBE CTOPOHBI MeTadom3Ma. 2
npeBpanicHue | Tumbl 0OMeHa BellecTB: aBTOTPO(MHBIN U reTepOTPOHBIH,
SHEpPruu B a’poOHBIN 1 aHA’POOHBIN. DHEpreTHUecKoe odecreueHme
KIICTKE kJeTku: npespamieHrne ATO B 0OMEHHBIX Mpolieccax.
@DepMeHTaTUBHBIN XapaKTep peakluil KJIETOYHOro MeTaboanu3Ma
IlepBHUYHBII CUHTE3 OPraHUYECKUX BELIECTB B KIIETKE. 2
[Tnactiueckuit oomen. dotocuHTe3. XeMOCHHTES3.
AHa3pOOHBIN dHEPTeTUYSCKUI 0OMEH. AHA POOHBIEC OPTaHU3MBI.
Bpoxenne, aBTOTpOQHBII U TeTEpOTPO(HBII THII TUTAHHS.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOIOTHH.
Oranel 3HEpreTuueckoro ooMeHa. I'nukonus. buonornueckoe
OKHUCJICHUE, WIH KJIIETOYHOE JIbIXaHUE
CamocrosTenbHas pabota. 3HaueHHEe aBTOTPO(OB U 2
rerepoTpodoB B OroreoreHo3ax u Onocdepe riIaHeTHl.
Tema 1.9. OCHOBHOE COJIep>KaHUE 2
Ku3HeHHblIi TeopeTtnueckoe o0yyeHHeE: 2
UK KICTKH. Knerounslii UKJI, €ro nepuoibl U perysauus. [lepuoast 2
Murto3. Meiio3 | uatepdasst ux ocobenHocTr. [nddepeHmanus KISTKA 1 apecT OK 02
KJIETOYHOTO IUKJA. Jlenenue knetku — muto3. Ctaauu MUTO3a U OK 04

HpOI/ICXOHﬂHII/Ie Hpoueccm. KapI/IOKI/IHGB 1 OUTOKHUHE3.
buonoruueckoe 3nauenne MuTo3a. Meio3 — pe1yKInoHHOE
nenenne knetku. Ctaaun Merio3a. Meiio3 — 0CHOBa MOJI0BOTO
pasmHokeHusl. [ToBeneHne xpomocom B Merio3e. Kpoccunronep.
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CamocTosTenbHas padbora. 2
buonorudecknii cMpicn Meiio3a. D dexTsl Melio3a. Meiio3 B
KU3HEHHOM IIMKJIE OPTaHHU3MOB

KonTposbHast pabora 2

MoJieKyIsipHbII YpOBEHb OpraHU3aIluu KUBOTO

Pazyen 2. Ctpoenue u pyHKIMH OpraHu3Ma 44

Tema 2.1. Coneprkanue 6

Crpoenue [TpodeccrnoHanbsHO-OPHEHTUPOBAHHOE CO/ICPIKaHUE 4

opranusma TEOPETHYECKOTO O0YUCHHSI
OpnokeTouHble opranu3mMbl. KonoHuanbHbIe OpraHu3MBbl.
MHOTrOKJIeTO4YHbIE OPraHu3Mbl. B3auMocCBsI3b yacTeit OK 02
MHOTOKJIETOYHOTO opranu3ma. OyHkuus. Opranbl ¥ CUCTEMBI OK 04
opranoB. Anmnapatsl opraHoB. ['oMeocTa3 opranusma u ero K 1.2
MOJIJICPKaHUE B TIPOIIECCE KUZHECATCIIEHOCTH. 4 13 -

OyHKIIMOHAIBHAS CHCTEMa OpraHoB. TkaHu pacTeHui. TkaHu
KUBOTHBIX U yenoBeka. Opranbl pacTeHUil. 3HaueHue
MPOSIBJICHUS Pa3PaKMMOCTH U PETYIISIIUN

CtpoeHue opranu3ma’ u3ydaeTcs yriyOJeHHO Ha puMepe
OpraHu3Ma pacTeHUH.

Teopust KIOHAIBHO-CEIEKTUBHOTO UMMYyHHUTeTa 1. Dpnuxa, 2
N.N. MeunukoBa. UH}eKmoHHbIC 3a00JICBaHUS U SITHICMHUS.
Bakneiime d11MIeMUH B HICTOPUH Y€JIOBEYECTBA.

CamocrosrenbHas padora. BakiuHaus kak mpoQuiIaKTHKa 2
MH(EKIIMOHHBIX 3200J1CBaHU.

Tema 2.2. Coneprxanue 2
DopmbI [IpodeccroHanbHO-OPUEHTUPOBAHHOE COACPKAHHE 2
PasMHOXEHHS | TEOPETHUYECKOTO O0yUCHHSI

OpraHU3MOB @dopmbl pa3MHOKEHUsI Opranu3MoB. becronoe u nmonosoe
pasMHOXeHne. Bubl 6ecronoro pa3sMHOKEHHUS: TIPOCTOE
JIEICHUE HA/IBOE, TIOYKOBAHUE, Pa3MHOKCHHUE CIIOPaMHU, OK 02
BEreTaTUBHOE pa3MHOXKEHHE, (PparMeHTAIHsI, KIOHUPOBaHHE. 2 K 1.2,
[TonoBoe pa3zmMHOXEHUE. 1.3
“@opMbI pa3MHOKEHHS OPTaHU3MOB” U3y4aeTCsl YTITyOJIEHHO
Ha IpUMepe OpraHu3Ma pacTeHUH.

CamocrosrenbHas paborta. [IpenmylecTBa nojaoBoro u

0ecIooro pa3sMHOXKEHHUS Ha IPUMEPAX U3 PACTUTEILHOTO U 2
’KHBOTHOT'O MHpa.

Tema 2.3. OCHOBHOE COJIep)KaHHNE 4

OnTtorenes Teopernueckoe o0y4yeHHeE: 4

KUBOTHBIX U I"ameTorenes y >kuBOTHbIX. CriepMaToreHe3 U OOreHes. 2

YeIIOBEKa CrtpoeHnue noaoBbIX KiIeToK. OMmIog0TBOPEHUE U OK 02
SMOPHOHAIEHOE PAa3BUTHE )KUBOTHBIX. [lapTeHorenes. OK 04
DOMbOpuorenes (Ha mpumMepe JaHneTHrka). Ctaguu sMOproreHesa
Poct u pa3Butue xuBoTHBIX. [locTAIMOpHOHANBHBIN NTEPUO/. 2

[Ipsimoe u Henpsimoe pazButue. Pa3Butue ¢ Metamopdozom y
0eCr03BOHOUYHBIX U IO3BOHOUYHBIX KUBOTHBIX. CTaguu
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MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y KUBOTHBIX U YEJIOBEKa.
Ilepuoasl oHTOreHE3a yenoBeka. buonoruueckoe crapeHue u
cMmepTh. ['epoHToNIOTHS

Tema 2.4.
OH”TOreHes
pacTeHui

OcHOBHOE coJiepKaHue

Teopetnueckoe o0y4yeHHeE:

I'ametodut u cnopodut. PasmuokeHue u pa3BuTHE
BoZOpociel. PasMHOXkeHUE U pa3BUTHE CIIOPOBBIX PACTCHUM.
PasMHOkeHuE U pa3BuTHE CEMEHHBIX pacTeHud. Poct. Ilepuoasr
OHTOI'€HE3a PaCTCHUU

OK 02
OK 04

Tema 2.5.
OCHOBHBIE
MOHATHUS
T€HETHUKHU

OcHOBHOE coJiepKaHue

Teopernueckoe o0ydeHue:

\S]

I'eHeTnka Kak Hayka O HacJI€ACTBEHHOCTH U U3MEHUYNBOCTH
opranu3mMoB. OCHOBHbBIE T€HETUYECKUE MIOHATUSA U CUMBOJIBI.
I'en. I'enotun. ®@enorun. AsuienbHble TeHbl. AJIBTEPHATUBHBIC
IIpU3HaKky. JJOMUHAHTHBIN U PELIECCUBHBIN IIPU3HAKHU.
['omo3urora u rereposurora. Yucras nunus. [ mbpusi.
OCHOBHbBIE METO/1bl FTCHETUKU: THOPUI0TOI NUECKHH,
LIATOJIOTUYECKUE, MOJIEKYJIIPHO-TEHETHYECKUE

OK 02

Tema 2.6.
3aKOHOMEPHOC
™M
HACJICTOBAHUS

OcHOBHOE coJiepKaHue

n

Teopetnueckoe o0ydeHHeE:

N

3akoHOMEPHOCTU 00pa3oBaHus rameT. 3akoHbl I'. Menpens:
MoHorubpuaHoe ckpenBanue. [[paBuiio TOMUHUPOBAHMSL.
3aK0H eTUHO0Opa3Hsl IEPBOTO MOKOJICHUS. 3aKOH PACIICIUICHHS
NpHU3HAKOB. [[UTOMOrNYeCKne OCHOBBI MOHOTHOPHUHOTO
ckpenuBanus. ['unore3a 4MCTOTHI raMeT. AHATU3UPYIOLIEE
ckpemuBanue. J[urubpuaHoe cKpemrBanue. 3aKoH
HE3aBHCHMOT'0 HAaCJIeJJOBaHMsI TPU3HAKOB. [lomurubpunoe
HACJICJIOBAHHUE U €r0 3aKOHOMEPHOCTH

\S]

Pemenue 3aia4 Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHHUS
HaCJIeICTBEHHBIX ITPU3HAKOB IIPU MOHO-, JIU-, TOJUTUOPUIHOM U
aHAJIM3HUPYIOIIEM CKpPEIIMBAaHUH, COCTABJIEHUE T€HOTUITNYECKUX
CXEM CKpEIIUBaHUsA

Pemenne reseTrueckux 3a7ayd Ha OIpeieIeHHE BEPOSITHOCTH
HaCJIeICTBEHHBIX ITPU3HAKOB IPU MOHO-, JIU-, OJUTUOPUIHOM U
aHAJIM3UPYIOIIEM CKPELIMBAaHUM Y pacTeHUI

OK 02
OK 04
K 1.2,
1.3

Tema 2.7.
B3aumoeiicts
W€ I'eHOB

OcHoBHOE coJiep kaHue

n

Teopetnueckoe o0y4yeHue:

N

I'enoTun kak nenocTHas cucteMa. MHOKECTBEHHOE JIEHCTBHE
reHoB. [nelioTponus. MHOXECTBEHHBIN aJUIEIU3M.
B3anmMopeicTere auienbHbIX reHoB. KogoMuHupoBaHue.
B3aumopeincTeue HeauleabHbIX TeHOB. KoMIieMeHTapHOCTD.
Onucras. [lonumepus

\S]

Pemenue 3a/laq Ha OIpPCACICHUEC BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBIX NPU3HAKOB IIPU Pa3JIMYHBIX THUIIAX
BSaHMOHeﬁCTBHH I'CHOB, COCTAaBJICHUC I'CHOTHUIIMYCCKHUX CXCM
CKpfinMBaHUs PpPCIICHUC I'CHCTHYCCKHX 3a4a4 Ha OIIpCACIICHUC

OK 01
OK 02
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BCPOATHOCTHU BOSHUKHOBCHHA HACJIICACTBCHHBIX ITPU3HAKOB IIPpH
PAa3JIMYHBIX TUIIAX BSaI/IMOLIef/'ICTBI/IFI ICHOB Y paCTeHI/II\/JI

Tema 2.8.
CuemieHHoe
HacJeq0BaHUE
MPU3HAKOB

OcHOBHOE COACPIKAHUC

N

Teopernueckoe oOyueHue:

n

3akonsl T. Moprana. CuerieHHOe HaclieIoBaHHE I'€HOB,
HapyIlIeHUE CLUEIUIEHU. XPOMOCOMHAasi TEOPHS
HacJIeICTBEHHOCTH. [ 'eHeTHueckoe KapTHPOBaHUE XPOMOCOM.

Hcnonn3oBanue KpPOCCHUHTOBEpA AJIsI COCTABJICHUA '’CHETUUYCCKUX

KapT XpOMOCOM

Pemenne 3aaa4 Ha OonpeaAcICHUE BEPOATHOCTH BO3SHUKHOBCHUSA
HaACJICACTBCHHBLIX IIPHU3HAKOB IIPpXU CHCIIJICHHOM HACJICIOBAHUU,
COCTAaBJICHHUC I'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUA.

HOI[60p TCHCTUYCCKUX 3aaa4 Ha OIPCACIICHUC BCPOATHOCTHU
BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU CHCIIJICHHOM
HaCJICOJOBAHHU Y paCTeHI/Iﬁ

OK 01
OK 02
K 1.2,
1.3

Tema 2.9.
I'eneTuxka
noJja

OcHOBHOE COACPIKAHUC

Teopernueckoe oOyueHme:

\S]

XpOMOCOMHBIN MEXaHU3M OIPEIEICHHS M0J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U T€TEPOTraMeTHBIH MOJI.
['eneTnueckas cTpyKTypa noJIoBbIX XpomocoM. HacnenoBanue
MPU3HAKOB, CHEIJIEHHBIX C ITOJIOM

Pemenue 3a/laq Ha OIpCACICHUC BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBIX NPU3HAKOB, CLUCIIJICHHBIX C I10JIOM,
COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUS

OK 01
OK 02

Tema 2.10.
I'eneTuxka
qeJIoBEKA

OcHOBHOE coJiepKaHue

n

Teopetnueckoe o0ydeHHeE:

N

Kapuotumn yenoBeka. MeToasl U3ydeHUs: TEHETUKH YEJIOBEKA:
IeHEAJIOTNYEeCKHM, OJIM3HEIOBbIN, IIUTOr€HETUYECKHIH,
OMOXUMHUYECKUH, MTOMYJIAINOHHO-CTaTHCTUIECKUH.
HacnencrBennsle 3a6oeBanus yenoBeka. [ eHHble U
XpOMOCOMHBIE 00JIE3HU YeoBeKa. bone3Hu ¢ HacneaCTBEHHOM
IIPEIPACIOIOKEHHOCTHI0. 3HAUEHUE MEIMLIMHCKON T€HETUKHU B
MPEIOTBPALECHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHU
4eJI0BEKa

Pemenue 3amau Ha OIIpCACIICHUC BEPOATHOCTH BO3ZHUKHOBCHUS
HACJICACTBCHHBIX INPU3HAKOB, UCIIOJIb3Ysd METOAbI TCHCTUKHU
YCJIOBCKA, COCTABJICHUC I'CHOTUITMYCCKUX CXCM CKpPCHIMBAHMA.

CamocrosTenbHas padbora. MI3yueHue Hacae1CTBEHHbBIX
3a00JIeBaHMAX YEJIOBEKA Ha IPUMEpax

OK 01
OK 02

Tema 2.11.
3aKOHOMEPHOC

OcHOBHOE COACPIKAHUC

N

Teopernueckoe o0ydeHHeE:

n

OK 01
OK 02
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TH
U3MCHYNBOCTHU

B3aumoneiicTBue reHOTHIIA M Cpeibl IPU (OPMUPOBAHUU
¢denoruna. MI3meHunBOCTh pU3HAKOB. KauecTBeHHBIC U
KOJIMYECTBEHHBIE TPU3HAKU. BUbl N3MEHUNBOCTH:
HACJIEACTBEHHAs U HEHACIIEACTBEHHAs.

3aKOH rOMOJIOTMYECKHX PsIOB B HACJIEACTBEHHON
m3menunBocT (H.W. BaBuios).

MoudukanonHas, win GeHOTUNHYecKast U3MEHYUBOCTb. Poib
cpenspl B MoAu(UKaIMOHHOM n3MeHYnBOCTH. Hopma peakunun
Ipu3HaKa. BapuanuMoHHbIN psii M BapuallMOHHAs KpUBasl.

XapakTepucTrka MOAU(PUKAITMOHHON H3MEHIHBOCTH
HacnencTBenHas, niau reHOTUNINYECKAsi U3MEHYUBOCTb.
KoMOuHaTuBHASI H3MECHUHUBOCTD.

MyTtanuoHHas "3MEHUYUBOCTb. BHUIbl MyTaluii: TEHHbBIE,
XPOMOCOMHBIE, TeHOMHBIE. [[pYrHbBI BOBHUKHOBEHUS MYTAIUH.
Pewrenue 3aau Ha onpeneneHue TUNa MyTaluy MIpU Iepeaaye
HACJIEJICTBEHHBIX ITPU3HAKOB, COCTABJICHNE FT€HOTUITHYECKUX
CXEM CKpEIIMBaHUs

CamocrositenpHas padbora

«[TocnencTBus BIMSHUS aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX
BEIICCTB, 3arPs3HEHUS CPEIbl Ha PAa3BUTHE YEIOBEKA» U
«HacnencTBeHHbIe O0JIC3HU YEIOBEKA, HX MPUYUHBI U
poUITAKTHKA»

OK 04

Tema 2.12.
Cenexius
OpraHHU3MOB

OcHoOBHOE COACPIKAaHUC

Teopernueckoe o0ydeHueE:

Cenexuus Kak Hayka. MeTobl CENIEeKIIMOHHOM PaboThlI.
I'ereposuc u ero npuuuHbl. FIckyccTBEHHBINH 0TOOp: MacCOBBIN U
WHJIMBHUIyaIbHBIA. DTarnbsl KOMOMHAIMOHHOM cenekiuu. Copr,
opo/Jia, IMTaMM

AJTOpUTMBI pEIlICHUE 3a/1a4 Ha ONPEIeICHIUE BOZMOXKHOTO
BO3HUKHOBCHHMSI HACJIC/ICTBEHHBIX MIPU3HAKOB I10 CEJICKIINH,
COCTABJICHHE T€HOTUIIMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

CamocrosiTenbHast paboTa.

3HaueHue U3y4eHus IPeaKOBbIX (OPM i COBPEMEHHOM
CETIEKIUH.

HcTopust mpoucxoxaeHus OTAEIbHBIX COPTOB KYJIbTYPHBIX
pacTeHUH.

KonTponbHas pabota
Crpoenne U QyHKIMHU OpraHu3Ma

Paznien 3. Teopust 3BoIOLIMH

Tewma 3.1.
Hcropus

OcHOBHOE COACPIKAHUC

Teopernueckoe o0ydeHUeE:

OK 02
OK 04
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3BOJIIOLIMOHHO
ro YYEHHUs

IlepBsie BOMOLIMOHHBIE KOHLENIMU. [ pagyanucTuueckas
spomonronHas koHuenuus JK.b. Jlamapka. J[Brokyiiue cuisl
sBomorun. Kpeannonusm u tpancopmusm. Cucremartuka K.
Jluanes u e€ 3HaveHue U1t HOPMUPOBAHUS UCH YBOJIOIUH
[IpennocslIKyu BOZHUKHOBEHUS JapBUHU3MA. JBOJIIOLUS BUIOB B
npupoze. bops0a 3a cymecrBoBanue. EcrecTBeHHbII 0TOOP.
JluBepreHys Mpu3HaKkoB U BU1000pazoBaHue. OCHOBHbBIE
MOJIOXKEHUs cuHTeTUYecKor Teopun 3Botonuu (CTI). Ponb
HBOJIIOLMOHHON TEOpUHU B (POPMUPOBAHUU HAYUYHOW KaPTHUHBI
Mupa

CamocrosrenbHas padboTa.

Hcropus pa3sBuTHs 3BOIIONMOHHBIX uiaen 1o Y./lapBuHa.
«Cucrema npupoas» K.JIunnes u ee 3HaueHue U1l pa3BUTHSA
Ouosoruu.

Tema 3.2.
Muxkpo3Boto
s

OcHOBHOE COACPIKAHUC

Teopernueckoe oOyueHme:

\S]

MUuKpO3BOITIONUS 1 MAKPOIBOJIONHUS KaK 3TaIbI
HBOJIIOIMOHHOTO Tporiecca. ['eHeTnyeckrne OCHOBEI SBOJIONH.
MyTanuu u KOMOMHAIIUY KaK 3J€MEHTapHBINA YBOIIOLIMOHHBIN
Mmatepuai. [lomymsinus Kak sueMeHTapHast MHNALA SBOJIOIHH.
JIBmokymiue cuibl (pakTopbl) SBONONHHA. MyTallnOHHBIN
mporecc 1 KOMOMHATUBHAS N3MEHYHBOCTH. Murpanusi.
W3omnsmus nonmynsinuii: reorpadudeckas (IpocTpaHCTBEHHAS ),
Ouosorndeckas (pernpoyKTUBHAS).

EctectBeHHbIN 0OTOOP — HANPABISAIOWIUI (PAKTOP IBOIIOLIUU.
Bopr0a 3a cyniecTBoBaHNE KaK MEXaHU3M JCHCTBUS
€CTECTBEHHOT0 0TOOpa B MOMyNIALUsIX. Bug u ero kputepuu
(mpu3Haku). BumooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHH

OK 02

Tema 3.3.
Makpo3B0oto11
us

OcHoBHOE coJiep KaHue

Teopetnueckoe o0y4yeHHeE:

[\

MakpoaBostrorust. @OpMbI 1 OCHOBHBIC HAITPABICHHSI
makposBosronun (A.H. Ceseprio). [Tytu noctuxenus
OHMOJIOTMYECKOro Iporpecca: apoMopdo3, HAn0aaarnTaIus,
oO1as gerenepanus. MeToibl U3yu4eHUs] MaKpOIBOJIOLIUH.
3akoH 3apoabliieBoro cxojcrea (3akon K. bapa).
buorenernueckutii 3akoH (3. ['ekkens, . Mromnep). Obiue
3aKOHOMEPHOCTH (TIpaBUIIa) SBOITIOLUU

CamocTosTenbHas padbora.

ApnantuBHas paauanys OpraHu3MOB (HA KOHKPETHBIX
pUMepax) Kak pe3ysbTar AeMCTBHs €CTECTBEHHOTO 0TOOpA.
Apamop(h 036l B IBOITFOIIUH TO3BOHOYHBIX U 0€CITO3BOHOYHBIX

OK 02

Tema 3.4.
Bos3anknosen
1€ U pa3BUTHE
JKH3HH Ha
3emie

OcHOBHOE COACPIKAHUC

N

Teopernueckoe oOyueHue:

n

['unoTe3bl ¥ TeOpUU BO3SHUKHOBEHUS JKU3HH Ha 3emIie:
KpealoHU3M, CAMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apPOKICHUE,
CTAallMOHAPHOE COCTOSIHKE, MTaHCIIepMusi, Onomno33. Havano

OK 02
OK 04
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Oprann4eckoii sBoonuu. [losBieHne NepBbIX KIETOK.
DBotonus MeTaboanu3Ma. DBOIIOLUS EPBHIX KIIETOK.
[TpoxaproTsl 1 SyKapuoThl. [IponcxoxeHrne MHOTOKIICTOUHBIX
OpraHn3MoB. BOZBHMKHOBEHHE OCHOBHBIX LIAPCTB DYKAPHUOT.
OCHOBHBIE YePThI 3BOJIIOLIUU PACTUTEIBHOTO Mupa. OCHOBHBIE
YCPTHI 9BOJIONMHA ) KUBOTHOI'O MUpa

CamMocCTOSTeNIbHOE 3aHsITHE. I/I3yquHe JICHTBI BPEMCHH I10
OCHOBHBIM 3TallaM BO3SHUKHOBCHUA U Pa3BUTHA JKUBOTHOI'O U
PACTHUTCIIbHOI'O MHpa, 110 IICPCUHIO HCTOYHUKOB,
PECKOMCHAOBAHHBIX IMMPEIIOAAaBATCICM

Tewma 3.5.

[Ipoucxoxnen
W€ YeJOBEeKa —
AHTPOIIOT€HES

OcHOBHOE COACPIKAHUC

N

Teopernueckoe oOyueHue:

n

AHTpononorus — Hayka o yenoBeke. CucremMaTuyeckoe
10JIOXKEeHHE YyenoBeka. CXOCTBO YeOBEKA C )KUBOTHBIMU.
OTnuuus yenoBeka oT )KUBOTHBIX. [IpAMOX0XkIeHHE U KOMILIEKC
CBA3aHHLIX C HUM ITPU3HAKOB. PaszBuTHe TOJTOBHOTO MO3Ta B
BTOpOM CUTHaJIBbHOM cucTeMbl. COOTHOLIEHHE ONOIOTHYECKUX U
COITMANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E

OcHOBHBIE CTAJM aHTpoOIOreHe3a. [Ipuonurexu — npeaxKu
YeJI0BEeKa U YeI0BEKOOOpa3HbIX 00e3bsH. [IpoToanTporm —
MPEIIIECTBEHHHUK YelIoBeKa. APXaHTPOIl — IpeBHEUIINI
yenoek. [laneoanTpon — npeBuuit yenosek. Heoantpomn —
YeJIOBEK COBPEMEHHOI'0 TUIIA. DBOJIIOIMS COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPONEOUIHAS
(eBpasuiickas), HETpo-aBCTpATOUAHAS (IKBATOpHAIIbHAS ),
MOHTOJIOHN/THAs (a3MaTCKO-aMepuKaHcKasi). Bpems u mecto
BO3HHUKHOBCHUA YCJIOBCUYCCKUX pac. EHI/IHCTBO YCJIIOBCUCCKUX
pac. Bpemst u mytu paccesneHus 4eaoBeKa I10 IIaHeTe.
[TprucnocoOIeHHOCTD YeI0BeKa K Pa3HBIM YCIOBHIM CPEIBL.
Brnusinue reorpagudeckoii cpensl Ha MOPQOIOTHIO U
(U3MOIOTHIO YeIIOBEeKa

OK 02
OK 04

CamocrosiTenpHas padbora

[ToaroroButk coodiieHneHa TeMy: ['UIOTE3bl NMPOUCXOKICHUS
YenoBeKa.

Yenoseueckue pacel. PazneneHue yenoBeyecTBa Ha pachl.
OmnacHocTh pacu3ma.

KonTponbHas
paborta

TGOpeTI/IquKI/Ie ACIICKTHI 3BOJIIOIIMHU XU3HU Ha 3emiie

Pasznen 4. Dxonorus

Tema 4.1.
DKOJIOTrHYeCKH
e GaKTopsl 1
Cpebl KU3HH

OcHOBHOE coJiepKaHue

Teopetnueckoe o0y4yeHHeE:

Cpenbl 0OMTaHUST OPraHU3MOB: BOJHAS, HA3EMHO-BO3/TyIITHAS,
MOYBEHHAsI, BHyTpHOpraHu3MeHHast. ODU3UKO-XUMHUYECCKHE
0COOCHHOCTH cpell oouTanus opranu3MoB. [Ipucnocobmenus
OpraHM3MOB K )H3HHU B pa3HbIX cpenax. [lonsrue

N[N

OK 01
OK 07

©®I'bOY BO «Yenl'Y»




DU

Muno6puayku Poccun

DenepanbHOE rOCyIapCTBEHHOE OI0/DKETHOE

oOpa3oBarenbHOe YUPEKICHUE BBICIIET0 00pa30BaHUA

«YenstOurckuit rocynaperBenHslil yausepeute (PIEOY BO «Henl'Yy)
Komaemx YenlV

Pa6ouas nporpamma yuebHoi aucrmmuinasl OY I11.02 «buomorus»
CrenmanpHocti 35.02.01 - JlecHoe 1 J1ecOMapKOBOE XO3SIHCTBO

Bepcus noxymenra - 1

| ctp. 25 u3 37 | IlepBslit 3x3eMILIAp

KOITUA Ne

sKosoruyeckoro dakropa. Kinaccudukamus 3x010ru4eckmx
¢axropos. IIpaBuino muanmyma FO. JIubuxa. 3akoH
tonepantHocTy B. lllendopna

Tema 4.2.

[Honmynsauus,
cooO11ecTBa,
9KOCHCTEMBI

OcHOBHOE coJiepKaHue

n

Teopetnueckoe o0y4yeHHeE:

N

OKonoru4ueckas XapaKTCPUCTHKA BUAA WU MOITYJIAIHUN.
DKosiornyeckas HUIlA BUAA. DKOJIOTHYECKUE XapaKTePUCTUKU
nomyssituu. CooOl1ecTBa U 3KOCUCTEMBI. bUo1eH03 U ero
crpykrypa (B.H. CykaueB). CBsi3u Mexay opraHu3MaMy B
ouorneno3e. CTpyKTypHBbIE KOMIIOHEHTHI SKOCHCTEMBI:
IPOJYLEHTHI, KOHCYMEHTBHI, peayleHTsl. KpyroBopoT BeriecTs u
MOTOK SHEPTUH B IKocHcTeMe. Tpoduueckue ypoBHH.
AHTpPONOTreHHBIE FIKOCUCTEMBI. ATpo3KocucTeMbl. OTanuuns
arpo3KOCUCTEM OT OMOIreolEeHO30B. Y POOIKOCUCTEMBI.
OcCHOBHbIE KOMIIOHEHThI YPOOIKOCUCTEM

CamocrosrenbHas pabota. 3Ha4eHUE aBTOTPO(OB U
reTepoTpodoB B TpohHUECKHUX LETSIX MUTaHusI Onocdepsl Ha
npumMepax. KOHCyMeHTHI ¥ IPOAyLIEHTHI.

Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTEIN
sKocUCTeMbl. buomacca u npoayKuus. JKOJI0rH4ecKue
IUpPaMUIbl yuces, 6uoMacchl ¥ sHepruu. [IpaBuiio nupaMuabt
SHEPIrUM.

Penienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUM 110
IIEPEHOCY BEUIECTBA U DHEPIUH B IKOCUCTEMAX C COCTaBJICHUE
TpouUecKUX Leneil u nupamu1 6MoMacchl U SHEPruu

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rio0anabHas
9KOJIOTHYECKA
s cCCTEMa

OcHOBHOE COACPIKAHUC

Teopernueckoe oOyueHue:

\S]

buocdepa — xxuBast o6onouka 3emun. Pa3purne npeacraBneHnit
o 6uocepe B Tpynax B.U. Bepuanckoro. O6nactu 6mochepst u
e€ coctas. JKuBoe BeniecTBo 6rochepsl U ero GyHKIHU
3aKOHOMEPHOCTH cyliecTBOBaHMs Orocepbl. OcoOeHHOCTH
onoceps! Kak rI00aIbHOM SKOCUCTEeMBI. [lnHaMuYecKkoe
paBHOBecue B Onocdepe. PuTMuaHOCTS siBneHnid B 6uocdepe.
KpyroBopoTsI BemecTB 1 OMOre0XUMHYECKHE ITUKIIBI.
I'moGanbHBIE YKOJOTHYECKUE MTPOOJIEMBI COBPEMEHHOCTH | ITyTH
UX PEeIICHHS

[IpakTHyecKue 3aHATHS:

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBLIX PACUCTHBIX 3a/la4 Ha
OIpCACIICHUC TI0OaIn HACaKIACHUM I CHIDKCHUS
KOHLOCHTpAMU YIJICKHUCJIIOTO Ira3a B aTMOC(i)epe CBOCT'O pCruoHa
IMPOKHUBAHU A

OK 01
OK 02
OK 07

Tema 4.4,
Bmsaue
AHTPOIIOTCHHBI
X (pakTopoB Ha

ouochepy

OcHoBHOE coJiep KaHue

TeopeTquCKoe o6yquI/Ie:

[\

AHTpPOIIOTEHHBIC BO3ICHCTBUS Ha Onocdepy. 3arpsa3HeHHS KaK
BUJ] aHTPOTIOI'€HHOT'O BO3ACUCTBUS (XUMHUYECKOE, (pr3rueckoe,
OMOJIOTHYECKOE, OTXO/IbI IPOU3BOJICTBA U TIOTPEOJICHUS).

OK 01
OK 02
OK 04
OK 07
K 1.1 -
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AHTpOIIOTeHHbIe BO3/IeHCTBUS Ha aTMocdepy. Bo3aeiicTBus Ha
ruapocdepy (3arpsi3HESHUS ¥ UX HCTOYHHUKH, UCTOIICHUS BOJ).
BozneiicTBust Ha muTocdepy (Ierpananus MoYBbl, BO3IEHCTBHE
Ha TOpHBIE MOPO/IA, HEeApa). AHTPOTIOTEHHBIE BO3CHCTBUSA HA
OnoTHUYecKue coodIecTBa (Jeca U pacTUTEIIbHBIE COOOIIECTRA,
KUBOTHBIN MHP)

[IpodeccronanbHO-OPUEHTUPOBAHHOE COACPKAHKE 2
MPAKTUYECKOTO 3aHSATHUS:

PerieHre mpakTHKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3aJaHH 10 | 2
COXPaHEHHIO MIPUPOJIHBIX PECYPCOB CBOCTO PEruoHa
NpOKUBAHUA. Pacyer CTPyKTyphI 3a11acoB JIPSBECHHBI B
MECTHOCTH/PETHOHE

1.5

CamocrosiTenbHas paboTa 2
«[IpeacraBuTeny peaKUX U UCUC3AIONINX PACTCHUHN M )KUBOTHBIX
YensOuHCcKO# 00macTi»

Tema 4.5. OCHOBHOE COJIep)KaHHNE 10

Bisinue Teopetnueckoe o0y4yeHHe:

conuaJIbHO- 3H0p0BI)e U €r0 COCTABJIAIOIINE. q)aKTopH, IMOJIOKUTEIIbHO U
OKOJIOTUYECKH | OTpHULIATENILHO BIMSIOIME Ha OPraHU3M uesoBeka. Bpeansle
X (aKTOPOB Ha | NPUBBIYKHK: OCIIEACTBHSA U poduiakTuka. [Ipobiema
3/10pOBbE TEXHOTE€HHBIX BO3/ICHCTBUI Ha 3/J0POBbE YEIOBEKA

YenoBeka (37eKTpOMAarHUTHBIC TIOJIsI, OBITOBAsI XUMUSI, H30BITOUHBIC
LIyMBl, padalus 1 T.11.). AJanTtanus opraHu3ma 4ejaoBeka K
(axTopaM OKpyKaromei cpeapl. 3alIUTHBIE MEXaHU3MbI
OpraHu3Ma yesoBeKa. 310poBbe U pabOTOCIIOCOOHOCTD.

N |

[TpuHIUTIBL OPMHUPOBAHUS 3T0POBHECOEPETAIOIIETO TIOBEACHUS. | 2
dusnyeckas aKTUBHOCTb U 3/10pOBbe. [ pynibl 3710pOBbS.
OCHOBBI 3aKaTUBaHMs. BHOXUMIUECKUE aCTIEKTHI
panmoHansHoOro nutanus. [IpaBuna 6e3omnacHoro
MCIIOJIH30BaHUs OBITOBBIX MPHOOPOB M TEXHUUECKUX YCTPOHCTB

HpaKTI/I‘leCKI/IC 3aHATHUA: 4

OHpC,Z[eJ'IeHI/Ie CYTOYHOI'O pallMOHa ITUTAHUA

[\

Co3nanne MHIUBUAYATbHON MaMSITKH 110 OpraHu3aIuu 2
paroHaIbHON (PU3MYECKON aKTUBHOCTH

[IpakTHyeCcKOE 3aHITHE: 2

N3ydyeHne MexaHU3MOB aJJanTallii OpraHu3Ma 4eJI0BEKa K 2
HU3KUM U BBICOKUM TEMIIEpaTypaMm U 00bsICHEHUE MOTYyYEHHBIX
pe3yabTaToOB U (hOPMYIUPOBAHHUE BBIBOAOB (IIMCBMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

OK 02
OK 04
OK 07

KonTponbHas pabota

TeopeTnyeckue acreKThl IKOJOTHHI

[IpodeccroHaIbHO-OPHEHTUPOBAHHOE COJICPIKAHUE

Pasznen 5. buonorug B »xu3au

o]

Tema 5.1. Coneprkanue

N

buorexnonoru | Teopernyeckoe 00yUCHHE: 4

OK 01
OK 02
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H B ) KU3HHU
KaXxXJa0ro

buoTtexHonorus kak Hayka U pou3BoCcTBO. OCHOBHBIE
HaIpaBJIEHUs COBPEMEHHON OMOTEXHOJIOTHH. MeTo b
ouorexHosiornd. OOLEKTHl OMOTEXHOIOTHH. DTHKA
OMOTEXHOJIOTMUECKUX M T€HETHYECKUX IKCIICPUMEHTOB.
[IpaBuna moucka U aHajaM3a OMO3KOJIOTHUECCKOW HHPOPMALIUK U3
Pa3IMYHBIX UCTOYHUKOB (HAyYHAs U y4eOHO-HAYIHAsS
JTuTepaTypa, cpecTBa MaccoBoii nHpopmanuu, cetb UHTepHeT

¥ JIpyrue)

OcHOBHBIE TOCTHKEHHUS HAYKH B 00JIACTH TE€HETHYECKHUX
TEXHOJIOTUH, KJIIETOYHON MHKEHEPUH, IMUIIEBBIX
OHOTEXHOJIOTUIA.

OK 04

Tema 5.2.3. buotexHonoruu u pacreHus

Tema 5.2.3.
buorexnosorn
Y U PACTCHUS

Coneprxkanue

HpaKTI/I‘leCKI/Ie 3aHATHUA:

Pa3BuTre OMOTEXHOJIOTUH C UCIIOJIB30BAHUEM PACTEHUH,
[IPUMEHEHHE IPOTYKTOB OMOTEXHOJIOIMH B )KM3HU YETIOBEKA,
MOWCK W aHaJN3 HH()OPMAINH U3 Pa3INIHBIX UICTOYHUKOB
(HayyHas ¥ yyeOHO-Hay4yHasl JIUTepaTypa, CpeJICTBa MacCOBOM
uHpopManuu, cetb IHTEepHET 1 Apyrue)

Kelicbl Ha aHann3 nHboOpMaLMK O PA3BUTUN OUOTEXHOJIOTUH C
MCI0JIb30BAaHUEM PACTEHUH (110 TpyInam)

SN NN

3ammra keiica: [IpeacraBienue pe3yabTaToB PEIICHUS KEHCOB
(BBICTYILIIEHUE C MIPE3EHTAINEH )

OK 01
OK 02
OK 04
IIK 1.2.

CamocrositenpHas padbora

«BpIsIBIICHHE MyTareHOB B OKpPYIKAIOIICH Cpesic U KOCBEHHAs
OLICHKA BO3MOKHOI'O UX BJIMAHUA HA OPraHU3M. »IIOATOTOBKA K
ceMHuHapy «bHOTEXHONOTHS, €€ JOCTHIKEHHS U TICPCIICKTHBBI
pa3BI/ITI/I$[))«ECT€CTB€HHI>I€ N UCKYCCTBCHHBLIC 9KOCUCTEMbI
CBOET0 pailOHa M ropoJIa»

12

Pasxen 6. Buoskonornyeckue uCCiIeI0BaHUA

Tema 6.1.
OcHOBHBIE
METO/IBI
OHMO3KOJIOTHYE
CKHX
HCCIICIOBAHNH

OcHOBHOE COACPIKAHUC

Teopetnueckoe 00yyeHHeE:

Hayunsiit Metos. MeTo bl OM03K0IOTrMUECKHUX UCCIIEI0BaHUMI:
MoJIeBbIe, Ta0OPAaTOPHbIE, SKCIIEpUMEHTANIbHbIE. MOHUTOPUHT
OKpY>KalOIEeH Cpelibl: TIOKAIbHBIN, pETUOHAIIbHBINA U
TI100aBHBIH

MeTo/1p1 TOUCKa, aHATTN3a U 00Pa0OTKU HHPOPMAITH O TIPOSKTE
B Pa3IMYHBIX UCTOYHHKAX

MR | [ —

[TpakTudeckas padora:

OK 01
OK 02
OK 04
OK 07
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[TocTanoBka 1enu, 3a/1a4, BbIIBUKEHHUE TUIIOTE3b], IPOBECHUE | 2
SKCIEPUMEHTA 10 ONPEIECICHUIO ONITUMAIbHBIX YCIOBUM IS
pocTta U PU3NOIOTUYECKON aKTHBHOCTH JAPOKIKEBBIX KIETOK.
BrisiBnieHne 3akoHOMEpHOCTEH, POPMYITUPOBAHNE BBIBOIOB H

MIPOTHO30B.
PaboTa Ha BBIOOp 110 MUHU TPYyIIIIaM: OK 01
Brnusinue TemnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO OK 02
AKTUBHOCTb JIPOKIKEBBIX KIETOK OK 04
Brnusinue yrieBoJoB Ha pocTa ¥ (pU3UOIOTHYECKYI0 aKTUBHOCTh OK 07

JPOKKEBBIX KIETOK
CoueTaHHOe BIUSHUE TEMIIEPATYPhI U YIIIEBOJIOB HAa POCTA U
(U3MOJIOTHYECKYIO aKTUBHOCTD JAPOMIKEBBIX KIETOK
CamocrosiTenbHas paboTa 6
OmnacHocTh TI100aNbHBIX HapylIeHuil B 6nocgepe. O30HOBBIC
«IBIPBIY», KUCIIOTHBIE JOXKAU, CMOTH U UX MPEIOTBpAILEHHE.
DKOJIOTUYECKHE KPU3UCHI M HKOJIOTUIECKHE KaTacTPO(BI.
IIpenoTrBpalieHre UX BOSHUKHOBEHHUS.

YcToliunBoe pa3BUTHE IPUPOJIbl U OOLIECTBA.

OcHOBHOE COZIepKaHKe 10
Teopernyeckoe o0ydeHue. 2
Tema 6.2. O0630p TeM yueOHO-HCCIeI0BATEIbCKIX MTPOEKTOB. BBIOOD 2
buoskonoruye | yaeOHO-HUCCIEIOBATENBCKOTO MIPOEKTA U3 TPEITI0KEHHBIX.
CKUI dopmrpoBaHEe KOMaH/Ibl TPOCKTA. AJIFOPUTM BBITIOJIHCHUS
OKCIIEPUMEHT | TIPOEKTA.
[IpaKTHYECKOE 3aHSATHE. 8
Kaxxnas rpymnmna BeIOMpaeT oJIMH U3 BAPHAHTOB y4eOHO- 2

HCCIIEI0BATENCKUX IPOCKTOB:
Omnenka kayecTBa aTMOC(EpHOTO BO3IyXa

OneHka kayecTBa IOYB METOJIOM (PUTOTECTUPOBAHUS

OmeHka KayecTBa BOJI TOBEPXHOCTHBIX BOJOEMOB 110
OPraHOJENTUYECKUM U (PU3UKO-XMMUYECKHM CBOMCTBAM
Bnusinue I1AB Ha pocT 1 pa3BUTHE CEMSIH BBICIIUX pacTEHUN
Bnusinue coneBoro 3arpsi3HeHUs Ha poCT U pa3BUTHE CEMSH
BBICIIMX PAaCTEHUN

I1epBblIii 3Tan BHINOIHEHUS IPOEKTA!

O6ocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBieHne
po0JIeMbl HCCIIeI0BaHUs, POPMYJIMPOBAHUE THIIOTE3bl. BHIOOD
METOJIOB MccliefioBanus. BeiOop Touek oTOopa nmpod Ha
TeppuTOpUn HccaenoBanud. [loctanoBka 1ieneit u 3agau
uccnenoBanus. Onpenenenne GOpMbl IPEACTABICHUS
pe3yibTaToB HccienoBanus. OnpeeneHue 3TanoB U
COCTaBJICHHE IIJIaHA UCCIIETOBAHUS

[IpakTryueckue 3aHsITHs 6
Bropoii 3Tamn BeInosHEeHHs IPOEKTa: MOATOTOBKA HEOOXOAUMON | 2
NOCYJIbl U MaTepHaja Juisd SKCIEpUMEHTA, IPOBEICHHUE
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Bepcus noxymenra - 1 | cTp. 29 u3 37 | IlepBslit 3x3eMILIAp | KOIMUANe
JKCIIEPUMEHTA, IEPUOANYECKas IPOBEPKA TEUCHUS
SKCIepuMenTa/ cOop MaTepuaia B BRIOPAHHBIX TOYKaX 0TOOpa
po0
Tpetuii 5Tamn BBITOJIHEHUS TPOEKTA: MOTyUYSHHE TIEPBUUYHBIX 2
SKCIEPUMEHTAIIbHBIX JIaHHBIX, IPOBEACHUE CTATUCTUUECKOMN
00pabOTKH MOJTYYEHHBIX JTAHHBIX
UeTBepThlii 3TAl BHIMOJHEHUS MPOCKTA: BBISBICHUE 2
3aKOHOMEPHOCTEH, (DOPMYITHPOBAHUE BHIBOJOB U IIPOTHO30B,
OLIEHKa Ka4uecTBa UCCIIEyeMOro 00beKTa Mo pe3yabTaTam
OMOIKOJIOTHYECKOTO aHATTN3a
IIpakTrHueckue 3aHATHs 2
3amura npoekra. IIpencraBienne pe3ynbTaTOB BbIIOJIHEHUS
y4eOHO-UCCIIeI0BATENBCKUX MMPOCKTOB (BBICTYILJICHUE C 2
MIPE3CHTAINECH )
[IpomexyTounas arrectanus (IK3aMeH) 2
Bcero nexuumit 108
Bcero npaktudeckux u 1a00paTOPHBIX 3aHATUI 36
Bcero camocTtosTensHO 72
Bcero yacos 216

3.YCJIOBUS PEAJIU3ALIUU PABOUEI MTPOTPAMMBI YYEBHO¥
TV CHUTLIAHBI

3.1 .Tpe6OBaHI/I}I K MUHUMAJIBHOMY MAaTCPpHUAJIbHO-TCXHUICCKOMY 00eCIecUeHUIO

KaOuHneT ecrecTBeHHO-HAYyYHBIX JUCIUILTUH — yueOHast ayauropus Ne 1-6.
ObopynoBanue: ydeOHass MeOenb, JOCKa Y4YeHHMUYECKas HAcTeHHas, paboune
MmecTta s 30 oOyyaromuxcs, pabouee MecTo npernoaaBaress. MynbTUMeTUHHbINA
KOMIUIEKC, TIOPTaTUBHBIN (HOYTOYK, IEMOHCTPALIMOHHBIN SKpaH, IPOEKTOD).
JIeMOHCTpallMOHHOE 000PYAOBaHUE U Y4E€OHO-HAIJIAJIHBIE MOCOOUS: IJIAKaThl,
HAaIJISIAHBIM U pa3JaTOYHbIM MaTEpHUal.

[IporpammHuoe obecrieyeHue:

1. MS Windows 10. Jlutienzun 6eccpounsie. JloroBop Ne K-0033 ot 31.01.2019r.
2. MS Office 2016. Jlunen3un Oeccpounsie. [loroBop AD-44-82-18 ot
14.02.2019.
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3. I1O «AntuBupyc Kacnepckoro», nmuiieH3noHabsii qoroop Ne 1013/K-2773 ot
11.12.2017r.

4. CIIC «I"apant», noroBop Ne K-2841-P ot 11.12.2018r.

5. CIIC «KoncynbranTt», cornamenue o corpyaaudectse Ne 31 20.05.2003r.

3.2. UudopmarmonHoe odecrnieueHrue oOydeHus.

[lepeuenb pekoMeHAyeMbIX Y4YeOHBIX u3naHuid, WHTEepHET-pecypcos,
JIOTIOJTHUTEIbHON JTUTEPATYPHI.

OcHoBHasi iuTEpaTypa
1. Konecuukos, C. WM., O6mas Ouonorus : ydeOHoe mocobme / C. M.
KonecunkoB. — Mocksa : KnoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1.
— URL: https://book.ru/book/949522 (nata obpamenus: 13.09.2023). — Tekcr :
3JIEKTPOHHBIN.
2. Apeirun, B. H. buonorus. ba3oBelii u yrimyOneHsbsii ypoBau: 10—11
KJIacchl : yueOHuk mis coo / B. H. Sperun [u ap.]. — 2-¢ u3n., mep. U J0I. —
Mocksa : FOpaiit, 2023. — 380 c. — (Ob6meo6pa3oBatenbubiii k). — URL:
https://urait.ru/bcode/530646 (mara obpamenus: 31.08.2023). — ISBN 978-5-
534-16228-8.
3. Myctadun, A. I'., buonorus : yueonuk / A. I'. Mycradun, B. b. 3axapos.
— Mocksa : KunoPyc, 2022. — 423 ¢. — ISBN 978-5-406-09668-0. — URL:
https://book.ru/book/943245 (mata oOpamenus: 13.09.2023). — TekcT
ANEKTPOHHBIN.

JlonoJiHUTeIbHAS JTUTEpaTypa:

1. I'enuc, JI. E. MenumuHckas napa3uToyiorusi [DJIeKTpOHHBIM pecypc] :
yueOnuk / J[. E. I'eanc. — Cankr-IletepOypr : Jlanb, 2018. — 524 ¢. — Pexum
noctyma: https://e.lanbook.com/book/99116
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2. Hapeun, Y. P. Counnenus JIBuxeHue pacTeHu [DIEeKTpOHHBIA pecypc] /
Y. P. JapBun. — Mocksa : Jlenunrpan : M3n-Bo Axkan. mnayk CCCP, 1941. —
539 c¢. — URL.: http://biblioclub.ru/index.php?page=book&id=223914.

3. Hapeun, Y. P. Counnenus [Onexrponnsiii pecypc] / Y. P. Jlapsun ; pen. B.
JI. Komapos ; pen. C. JI. Co6onb. — Mocksa : Jlenunrpan : U3n-Bo Akaj. Hayk
CCCP, 1941. — 691 C. —URL:
http://biblioclub.ru/index.php?page=book&id=230387

4. Manpiruna, W. B. Wpentuunocts B (QuiaocodCkoif, conuaibHOU WU
KyJIbTYpHOH aHTPOIIOJIOTHH [DJIEKTPOHHBIA pecypc]| : yuebHoe mocodbue / . B.
Mansiruga. — 2-e u3n. — MockBa : Cornmacue, 2018. — 240 ¢. — URL:
http://znanium.com/go.php?id=978413.

5. MotopuHna, JI. E. ®unocodcekas anrponosorus [D1eKTpOHHBIA pecypce] :
yuebHnoe nocooue / JI. E. Motopuna. — 3-e uzja., nepepad. u gom. — Mocksa :

NMH®OPA-M, 2017. — 236 ¢. —URL: http://znanium.com/go.php?id=758149

HNuTepHer-pecypcesnl:
1. www.sbio.info (Bcs Owuonorus.CoBpeMeHHass OWONOTHS, CTaThH,
HOBOCTH, OMOIMOTEKA).
2. www.window.edu.ru (Egunoe okxHO pgoctyma K 0Opa3oBaTenbHBIM
pecypcam UHTepHeTa Mo OMOI0TUN).
3. www.5ballov.ru/test (Tect mynsg aOUTYypUEHTOB MO BCEMY IIKOJIHLHOMY

KypCy OHOJIOTHH).

4.  www.vspu.ac.ru/deold/bio/bio.htm (TenexoMMyHUKaIIMOHHBIE
BUKTOPUHBI 1O OWONOTMM — DKOJOTMM Ha cepBepe BopoHexKcKoro
YHUBEPCUTETA).

5. www.biology.ru (buonorus B OTtkpbiTOM KoJutemke.CalT COMEPIKUT
AIIEKTPOHHBIN y4eOHUK 110 6mosoruu, On-line TecTsr).
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6. www.informika.ru (OnekTpoHHBIN Y4eOHUK, OOTBIION CIUCOK HMHTEPHET-
PECypCoB).

7.  www.nrc.edu.ru (buonoruueckas kaptuHa Mmupa.Pazaen KoMnbOTepHOTo
yueOHMKa, pa3pad0TaHHOIO B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Penkue u ncdesarommue >KxuBoTHbIE Poccun — mpoekT
Okonornyeckoro uenrpa MI'Y um. M.B.JlomoHocoBa).

9.  www.kozlenkoa.narod.ru ([yns Tex, KTO y4yuTcs caM U YYUT JPYTHX;
OYHO U JUCTAHIIMOHHO, OMOJIOTUU, XUMHUHU, TPYTUM MPEIMETaM ).

10. www.schoolcity.by (buonorust B Bonmpocax u oTBeTax).

11. www.bril2002.narod.ru  (buonorus nmns  mkonbHUKOB.  Kpatkas,
KOMITaKTHasl, HO JOCTaTOYHO ToapoOHas mHbopmarus mo pazaenam: «OOmas
ouonorus», «boranukay, «3000rusny, «4emoBek»)

3.3. YcnoBus peanm3ainuu padoueid mporpaMMBbl sl KHBAJTUIOB U JIHI] C
OI'paHUYCHHBIMH BO3MOXXHOCTAMHA 310POBbA

O6yquI/Ie HHBAJIWJIOB M JHI C OI'PAaHUYCHHBIMH BO3MOXHOCTAMH 3J0POBbLIA
OpraHW30BaHO COBMECTHO C JIPYTHUMH O0YyJarOITAMHUCS.

Jns ocBoeHUs y4uyeOHOW IUCHUILIMHBI B (GoHAE OMOIMOTEKH U SIEKTPOHHO-
OMOIMOTEYHBIX CHCTEMaX MMEETCS OCHOBHAS M JIOTIOJIHUTENIbHAS yueOHas JuTepaTypa
B BUAC DJICKTPOHHBIX TOKYMCHTOB.

B  neKkmuoHHBIX  ayIUTOPUSAX  OOOPYIOBaHBI  CHEIUAIbHBIE MecTa C
BO3MOXHOCTBIO pasMCIICHUA CTYACHTOB Ha KpPCECIC-KOSICKE MW MOAKIIOYCHUA K
ANEKTPUYECKON CETH TEXHUYECKUX CPEACTB 00yUYEHUSI.

[Tpu npoBeaeHUN MpoLEeyphl OLIECHUBAHUS PE3YJIbTATOB 00yUYEHUsI MHBAJIUJOB U
Ji1y ¢ OrpaHNM4YC€HHBIMU BO3MOKHOCTAMHU 300POBBA NPEAYCMATPUBACTCA NCITOJIB30BAHUC
TCXHUYCCKUX CPCIACTB, HGO6XOIII/IMBIX HM B CBA3W € HX HWHIUBUAYAJIbHBIMH
0CcOOEHHOCTAMU. JlaHHBIE TEXHUYECKHE CpPEACTBA MOTYT ObITh IPEJCTaBICHBI
PernonansHbIM y4eOHO-HAYYHBIM IEHTPOM MHKIIFO3UBHOTO 00pazoBanus Yenl'y.
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3.4. B cnyuae peanuzanuu AWCIHHUIUIMHBI C HCHOJIB30BAHHEM DJIEKTPOHHOTO
oOy4eHus1, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUM OOIIEHHE 00YUYarOIINXCS U
MpEToaBaTeNsl OCYIIECTBIACTCS B PEKUME PEATbHOTO BPEMEHU OHJIAWH-JICKIIUU
(BeOmHapBI), dYaThl, BHUIACO-KOH(PEPEHIIMH WIM OTJIOoKeHHOoro BpemeHu (Moodle,
(OpYMBI, AIEKTPOHHAS TTOYTA, COUATBHBIC CETH, MECCCHKEPHI).

Bonpinyro gacth BpeMeHH 00ydJaronyecss caMoCTOSATEILHO paboTaloT ¢ yueOHO-
MeToInYecKuMu Matepuanamu. CTyIeHThl UMEIOT BO3MOXKHOCTh KOHCYJIbTUPOBATHCS C
MpernoaBaTesieM o BCEM BOMPOCAM, BOSHHUKAIOIIUM B XOJ€ CaMOCTOSITEIbHONW paOOTHI
nocpeacteom  Moodle, ¢GopyMoB, 3JIEKTPOHHOW TOYTHI, COIMATIBHBIX CETEH,
MECCEHIKEPOB.

Joctyn oOy4darommxcsi K yueOHbIM pecypcaM B PeKUME OTJIOKEHHOTO BPEeMEHH,
CaMOCTOSITEIFHON pabOTHI OCYIIECTBISETCS YePe3 CeTh MHTCPHET B yIOOHOM IS HETO
MECTE, BPEMEHHU U TEMIIE.

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOUN
JUCHHUITJINHBI

KoHTpons © oOlleHKa pe3ylbTaToOB OCBOEHUS Y4YEOHOW  JHUCHUILIMHBI
OCYIIECTBIIIETCS TPETNOJiaBaTe]eM B IPOIECCEe IMPOBEICHUS MPAKTUYECKUX 3aHSITHM,
mudpepeHITMPOBAaHHOTO  3a4eTa, a  TakK)Ke  BBIMOJHEHHUS  OOyYarOIUMUCS
WHIUBUIYAJTbHBIX 33JJaHUH, IPOCKTOB, HCCIICIOBAHMIA.

DOpMBI U METO/IbI KOHTPOJISI U OIICHKU PE3yJIbTaTOB O0yUCHHUS:

Tekymmi KOHTPOJb: TECTUPOBAHUE, KOHCIEKTUPOBAHHUE, OTYETHI IO
MPaKTUYCCKUM 3aHATHSAM, BHEAYIUTOPHON CaMOCTOSITEIILHON padoTe.

[TpoMexyTOUHBIN KOHTPOJIh: AU PepeHIIupOBaHHBIN 3aUeT, SK3aMeH

[Ipy HEOOXOAMMOCTHM HWHBAIMAAM W JIMIIAM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU  3JI0POBbsl IIPENOCTABIISIETCA JOMOJHUTEIIBHOE BpeMs s

MOJTOTOBKM OTBETa Ha AU(PHEPEHIIMPOBAHHOM 3a4ETE U IK3AMEHE
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Coaep:xanue o0yueHnsi XapakTepUCTHKA OCHOBHBIX BH/IOB /IeSITEJILHOCTH CTY/I€HTOB (HA YPOBHe

yueOHBIX J1eiiCTBHI)

BBenenue

O3HakoMJIeHHE ¢ OMOJIOTHYECKUMH CHCTEMaMH Pa3HOTO YPOBHS: KIIETKOM,
OpPTraHU3MOM, TIOITYJISAIHEH, IKOCHCTEMOH, Onocdepoii. OnpenencHue poau
Ouosoruu B GOpMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa U MPaKTHUYECKOHN JeATEeIbHOCTH JIIOIEH.

OO0yuenue coOII0ICHUIO IPABUII TIOBEICHUS B IPUPOJIE, OepeKHOMY
OTHOIIEHHUIO K OMOJIOTUYECKUM 00BEKTaM (PaCTEHUSIM U KUBOTHBIM U UX
COO0IIeCTBAM) M X OXpaHe

YYEHHUE O KJIETKE

Xumuueckas
OpraHusaunus
KJIETKH

YMeHHEe MPOBOJNTHh CPABHCHHE XUMHUYECKOW OpraHu3aIluy )KUBbIX U
HEXUBBIX OOBEKTOB.

[Tonmy4yeHue npeACTaBICHUS O POJIH OPraHUYECKUX M HEOPTaHUUECKUX
BEIIECTB B KIIETKE

Ctpoenue u
(pyHxuuM KIeTKH

N3ydenue cTpoeHus KIETOK 3yKapuoT, CTPOEHUSI U MHOI000pa3us KJIETOK
pacTEeHUI U KUBOTHBIX C IIOMOIIBIO MUKPOIIPEIapaToB.

HaGntoneHue Ki1eTok pacTeHUH U KUBOTHBIX [10]I MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIPEIIapaTax, X OIUCaHUE.

IIpuroTroBneHue U ONMCAHUE MUKPOINPENAPATOB KIETOK PACTEHUH.

CpaBHeHUE CTPOEHUs KJIETOK PACTEHUH U )KHBOTHBIX IO TOTOBBIM
MUKpoInpenaparam

O0MeH BelIecTB U
npeBpalieHue
IHEPIuH B KJIeTKe

YMeHHe CTPOUTH CXEMBI SJHEPreTHIeCKoro oOMeHa n OnocuHTe3a OenKa.
[Toryyenue npencTaBIeHNs O IPOCTPAHCTBEHHOM CTPYKType Oenka,
mounekyn JJHK u PHK

Ku3HeHHBINH UK
KJIeTKHU

O3HaKOMJICHHE C KJIETOYHOU TEOPUEHN CTPOCHUS OPraHU3MOB.

YMeHHEe caMOCTOATENBHO UCKATh J0KA3aTeIbCTBA TOT0, YTO KIIETKa —
JJIEMEHTapHAs KHUBasi CACTEMA M OCHOBHAS CTPYKTYPHO-(YHKIIMOHATIbHAS
€AMHULA BCEX JKUBBIX OPraHU3MOB

OPI'AHU3M. PASMHOKEHUE U UHIANBUAYAJIBHOE PASBBUTUE OPI'AHU3MOB

Pa3mHoxeHHE OBJIaI[eHI/Ie SHAHUSAMU O PAa3MHOKXCHHUU KaK O Ba)KHEUIIIEM CBOMCTBE KUBBIX
OpraHusmMoB OpraHnu3MoB.
YMeHune caMoCTOSITEILHO Haxo4JuThb OTJIMYKUA MHUTO3a OT MeﬁOSa, Oopeacissa
OBOJJIIOUMOHHYIO POJIb 3THUX BHUJO0B ACJIICHHUA KIICTKU
I/IH}II/IBI/II[yaJ'[bHOC O3HaKOMJICHHE C OCHOBHBIMU CTaausAIMHM OHTOI'CHE3a Ha IMIPUMEPEC pa3BUTHUSA

Pa3sBUTHEC OPraHu3Ma| I103BOHOYHBIX )XMBOTHBIX.

YMeHue xapakTepru3oBaTh CTaJUK MOCTIMOPUOHAIBHOTO Pa3BUTHS HA
npuMepe 4enoBeka. O3HaKOMIIEHHE C IPUYMHAMU HApYIIEHUH B pa3BUTUU
OpPraHU3MOB.

Pa3Butue ymeHus npaBuiIbHO GOPMHUPOBATH JOKA3aTENIbHYIO 0a3y
9BOJIFOLIMOHHOTO Pa3BUTHUS KUBOTHOTO MHpa
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HNuauBuayanbHoe
pa3BuTHE YeJI0BeKa

BrisiBiaeHue u onucanue IIPU3HAKOB CXOJACTBA 3apoz[1>1me171 YCJIOBCKA U
APYTUX IMO3BOHOYHBIX KaK JOKA3aTCJIbCTBA UX 3BOJTIOINMOHHOT'O POACTBA.
HonyquI/Ie MMpEACTAaBJICHHA O ITOCIICACTBUAX BJIUAHWA aJIKOI'OJIsA, HUKOTHHA,
HAapKOTUYCCKHX BCUICCTB, 3aIrpsA3HCHUA CPCAbl Ha Pa3BUTUC U
PCIIPOAYKTUBHOC 3T0POBLC YCIIOBCKA

OCHOBBI 'EHETHUKH U CEJIEKIIUA

3aKoHOMepHOCTH
U3MEHYHBOCTH

O3HakoMIICHHE C HACJIEJICTBEHHOW U HEHACIIEICTBEHHOW N3MEHYNBOCTHIO U
ee OMOJIOTHYECKO POJIBIO B SBOJIIOIIMH )KUBOTO MHPA.

[Tonmy4yenne npeACTaBICHUS O CBS3M TEHETHKH U MeIUIMHBI. O3HaKOMIICHUE
C HACIIEICTBEHHBIMH OOJIE3HSMH YEJIOBEKA, UX MPUYNHAMU H
pOGUIAKTUKOM.

M3y4yeHne BIUSHUS aJIKOTOJIM3Ma, HAPKOMaHUH, KypEeHUs Ha
HACJIECTBEHHOCTh Ha BU/IEOMaTepHae.

Ananu3 GpeHOTUNHYIECKOH N3MEHYHBOCTHU. BEIsIBIICHHE MyTareHOB B
OKpY>KalomIel cpeie ¥ KOCBEHHAas OI[EHKa BO3MOYKHOTO X BIIHMSIHUS HA
OpraHu3M

OCHOBBI CeJIeKIIMH
pacreHwuii,
JKHBOTHBIX M
MHKPOOPTaHU3MOB

[Tonydyenue npeacTaBiieHUs: O TECHETUKE KaK O TEOPETHYECKON OCHOBE
CEJICKIIHH.

Pa3BuTue MeranpeaMeTHbIX YMEHUN B MPOLIECCE HAXO0KICHUS HAa KapTe
LIEHTPOB MHOT000Pa3Hsl U MPOUCXOKIACHHSI KYJIbTYPHBIX PACTEHUI U
JIOMAIIHUX XKUBOTHBIX, OTKPBITHIX H. M. BaBuioBsim.

N3ydenne MeTo10B THOPHUIN3ALIUY U UICKYCCTBEHHOTO 0TOOpa. YMeHue
pa30dupaThcs B ATHYECKHUX ACTIEKTaX HEKOTOPBIX TOCTHKEHUH B
OMOTEXHOJIOTHH: KIIOHUPOBAHHUH KUBOTHBIX M MPOOJIEMax KIIOHUPOBAHMS
YeJIoBeKa.

O3HaKOMJICHHE C OCHOBHBIMU JIOCTHXKCHUSIMU COBPEMEHHOM CEJICKIIMK
KYJbTYPHBIX PACTEHUI, TOMAIIHUX KUBOTHBIX U MUKPOOPTraHU3MOB

IMPOUCXOKAEHUE U PABBUTHUE )KU3HU HA 3EMJIE. 9BOJIIOIIMOHHOE YYEHUE

IIpoucxoxaenue u
HAYaJIbHbIE ITANbI
Pa3BUTHUA )KU3HHU HA
3emure

AHaM3 1 OlleHKA Pa3IMYHBIX TUIIOTE3 IIPOUCXOKICHHS KU3HH.
[Tonmy4yenue npeacraBieHns 00 yCI0KHEHUH XKUBBIX OPIaHU3MOB Ha 3emiie
B IIPOLIECCE IBOJIOLUU.

YMeHue 3KCepuMEHTaIbHBIM ITyTEM BBISBIIATH a1l TUBHbIE OCOOCHHOCTH
OpPTaHU3MOB, UX OTHOCHUTEIIBbHBINA XapakTep. O3HaKOMIIEHUE ¢ HEKOTOPBIMU
IPEJCTaBUTENIAMU PEAKUX U UCUE3AIOIIUX BUJIOB PACTCHUN U )KUBOTHBIX.
[IpoBenenue onucanusi 0oco0eil 0HOTO BHA 110 MOP(HOIOTHIECKOMY
KPUTEPHIO NIPH BHINOJIHEHUH J1a00paTOpHOI paboThl. BolsiBieHue uept
MPUCTIOCOOICHHOCTH OPTaHU3MOB K Pa3HBIM cpesiaM OOMTaHus (BOJIHOM,
HA3eMHO-BO3/1YIIIHOM, TOYBEHHON )
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HUcrtopus passutus
3BOJIIOIMOHHBIX
uaen

W3yuenue Hacyieaust YeaoBeyeCcTBa Ha MPUMEpE 3HAKOMCTBA € UCTOpUEH
pa3BuTus sBomroLMOoHHBIX uaen K. Jlunnes, K. b. Jlamapka Y. /lapBuHa.
OreHrBaHuE POJIH IBOJIIOLMOHHOTO YYEHHsI B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpa.

Pa3Butue criocoOHOCTH SICHO M TOUHO U3JIaraTb CBOM MBICIIH, JTJOITHYECKH
00OCHOBBIBATh CBOIO TOUKY 3PEHHsI, BOCHIPUHUMATH U aHATH3UPOBATH
MHEHHMsI COOECEeTHUKOB, IPHU3HABas IIPABO JPYroro yejoBeka Ha HHOe
MHEHHUE

MuKpO3BOJIIOIHUA U
MAaKpO3BOJIIOL U

O3HakoOMJICHHE C KOHIEMIINeH BU/Ia, €€ KPUTEPHUSIMH, T0100p IPUMEPOB
TOr'0, YTO MOMIYJIAIUs — CTPYKTYpPHada CAWHHIA BUa U 3BOJIFOLIUH.
O3HakOMJICHHE C ABMXKYIIMMHUCS CUTIAMH 3BOJIOIUU U €€
JI0Ka3aTeIbCTBAMH.

YcBOEGHHE TOT0, YTO OCHOBHBIMH HAINPABJICHUSIMH SBOJIIOIIHOHHOTO
nporpecca SBISIOTCS OMOIOTHYECKUN TIPOTpece M OMOJIOTHYECKHI perpecc.
YMeHue oTcTanBaTh MHEHUE, O COXPAHEHUH OMOJIOTHYECKOTO
MHOT000pPa3usi KAk OCHOBE YCTOHYMBOCTH OHOC(HEPHI ¥ IPOTPECCUBHOTO €€
pa3BUTHA. Y MEHHE BBISBISATH IPUYUHBI BRIMUPAHUS BUIOB

MNPOUCXOKIEHUE YEJIOBEKA

AHTpOnoOrexes

Ananu3 u OLICHKA PA3JIMYHBIX TUIIOTC3 O NPOUCXOKICHUN YCIIOBCKA.
PazButue YMCHUA CTPOUTH JOKA3ATCIbHYIO 633}’ 8(0) CpaBHHTeHLHOﬁ
XapaKTCPUCTUKE YCJIOBCKA U IIPUMATOB, J0Ka3bIBas UX pOACTBO.
BrisiBiaenue stanos SBOJIIOIIMH YCJIOBCKaA

YesoBeuyeckne pacol

Vmenue JOKa3bIBATh PABCHCTBO YCJIOBCYCCKUX paC HAa OCHOBAHUHU UX
poACTBa U CAMHCTBA IIPOUCXOKIACHHA. PazButue TOJICPAHTHOCTH, KPUTHUKA
pacu3Ma BO BCEX CTO IMPOSBJICHUAX

OCHOBBI OKOJIOI'nn

IKOJIOTHSI — HAYKA
0
B3aUMOOTHOIIEHUSIX
OPraHu3MOB MEKIY
c000ii 1
OKpY:KaIei
cpenoit

W3yuenue 3K010rn4eckux (pakTopoB U UX BIUSHHS HA OPraHU3MBI.
3HAKOMCTBO C 9KOJIOTUYECKUMHU CHCTEMaMHt, UX BUIOBOU U
IIPOCTPAHCTBEHHOW CTPYKTYpaMu. Y MEHHE OOBSACHATh NPUUMHBI
YCTOHYMBOCTH M CMEHBI YKOCHUCTEM.

O3HakoMJICHHE C MEXBHIOBBIMU B3aUMOOTHOILIEHUSIMU B SKOCUCTEME:
KOHKYpEHIIMEH, CHMOMO030M, XUIITHUYECTBOM, MTAPAa3UTU3MOM.

YMeHue CTpOUTh SIPyCHOCTb PACTUTEIBHOIO COOOIIECTBA, MUIIEBbIE LENH U
ceTH B OMOIIEHO3€, a TAK)KE IKOJOTHYECKUE MUPAMUIBI.

3HaHue OTJIIMYUTENIbHBIX PU3HAKOB UCKYCCTBEHHBIX COOOILECTB —
arpo’KOCHUCTEMBI 1 YPOOIKOCHUCTEMBI.

Onucanue aHTPONOr€HHBIX U3MEHEHUH B €CTECTBEHHBIX IPUPOJIHBIX
nanamagdTax CBOeiH MECTHOCTH.

CpaBHUTENBHOE ONMCAHUE OJHOM U3 €CTECTBEHHBIX IPUPOIHBIX CUCTEM
(Hanpumep, jeca) U Kakoi-HUOYIb arpO3KOCUCTEMBI (HapuMmep,
MIIEHUYHOTO IOJIA).

CocraBieHne cxeM Mepeiaur BEIIeCTB M SHEPTHH 10 HETSIM TUTaHUs B
IPUPOJHOM SKOCUCTEME U arpoLeHO3e
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buocdepa —
rJ100aJIbHAA
IKOCHCTEMA

Osnakomiienne ¢ yaenuem B. . BepHanckoro o 6uocgepe xak o
r7100aJIbHOM YKOCUCTEME.

Hanu4ue npeacTaBieHus 0 CXeMe 9KOCUCTeMBbI Ha TiprMepe orocdepsl,
KpPYrOBOPOTE BEIIECTB M MPEBPAIICHUH SHEPTHH B Orocdepe.

YMeHue 10Ka3bIBaTh POJIb )KUBBIX OPraHU3MOB B OHMOC(epe Ha KOHKPETHBIX
npumMepax

buocdepa un yesoBek

Haxoxxaenue cBsi3u u3MeHeHus: B buocdepe ¢ nocine CTBUSIMU
NeSITEIbHOCTH YEJIOBEKa B OKpYXKaloLIel cpesie. Y MEHUE ONpeesTh
BO3/ICHiCTBUE ITPOU3BOICTBEHHOM IEATEIILHOCTU HA OKPY’KAIOLIYIO CPEy B
obmacTu cBoeil Oyayiel nmpodeccuu.

O3HakoMJIeHHE C II100aIbHBIMH SKOJIOTHYECKUMU NPo0IeMaMu U yMEHUE
OTIPEJIENIATH MYTH UX PEIICHHUS.

Onucanue U NpPakTUYECKOE CO3AaHNE UCKYCCTBEHHOM 9KOCHCTEMBbI
(mpecHOBOJHOTO akBapuyma). Perienre s3k010ruueckux 3aau.
JIeMOHCTpUPOBAaHUE YMEHMSI TIOCTAHOBKH LeJIeH J1eATeIbHOCTH,
TUTAHUPOBAHMSI COOCTBEHHOM NEATETLHOCTH JUIS JOCTHIKEHHUS
MIOCTABJICHHBIX LI€JIeH, MpeABUICHHSI BO3MOKHBIX PE3yJIbTaTOB 3TUX
NeWCTBUH, OpraHU3alluU CAMOKOHTPOJIS U OI[CHKH MOJTy4EHHBIX
pe3yibTaToB. OO0yueHue coOI0JCHUIO IPABUII TOBEIEHUS B IPUPOJIE,
Oepe)KHOMY OTHOIICHUIO K OMOJIOTUIECKIM 00BEKTaM (PacTCHUSM,
’KMBOTHBIM M UX COOOILIECTBAM) M UX OXpaHe

BUOTEXHOJIOI'MX U BUOHHUKA

BbuoHNKka Kak 01HO
U3 HANIPaBJIeHU
OHoJIOTHH U
KUOepHEeTHUKH

O3HakOMJIEHHE ¢ IPUMEpPAaMH HUCIIOJIB30BAHUS B XO35ICTBEHHON
NesTeNbHOCTH JT10/1el MOp(OoDYHKIIMOHATIBHBIX YEPT OpraHU3aLuu
pacTeHUi U )KMBOTHBIX IIPU CO3AaHUM COBEPLIECHHBIX TEXHUUYECKUX CUCTEM
U YCTPOMCTB 110 aHAJIOTMH C KUBBIMU CUCTEMaMH. 3HAKOMCTBO C
TpyOUYaTBIMH CTPYKTYpPaMH B )KHBOH MPUPOJIE M TEXHUKE,
a’pOMHAMUYECKUMU U TUAPOJIUHAMUYECKUMU YCTPONCTBAMU B )KUBOMI
IIPUPOJIE U TEXHUKE. Y MEHUE CTPOUTH MOJECIIN CKIIATIaTOU CTPYKTYPHI,
HCIIOJIb3YEMBIE B CTPOUTEIILCTBE
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