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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.

©®I'bOY BO «Yenl'Y»




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. 3 m3 36 | IlepBslit 3x3eMILIAp KOIMUANe
Conep:kanue
1.MACHIOPT MIPOI'PAMMBbI YYEFHOM JJUCITUITIJIMHBI 4
1.1. O6nacTh MpUMEHEHHS POTPaAMMBI 4
1.2. MecTo IUCUUIUIMHBI B CTPYKTYpPE MPOrpaMMBbl OATOTOBKH
CIIEUAIIMCTOB CPEIHETO 3BE€HA 4
1.3.1enu 1 3a1a4u OCBOEHUS yU€OHOM TUCIIMILTAHBI 4
1.4.KonuuecTBOYaCOB HAOCBOCHHE MPOTPAMMBI YU4EOHOU TUCIUTLITAHBIL: 14
2.CTPYKTYPA Y COJAEPKAHUE YYEBHOM JUCIHUIIJINHBI 14
2.1.00bemM yueOHOM TUCUUIIITMHBIM BUIbl y4€OHOM paboThI 14
2.2. TemaTuyecKkui MIIaH U coAepKaHNe YIeOHON TUCITUTUINHBI 14
3.YCJIOBUS PEAJIU3AIIMU PABOYEH IPOT'PAMMBI YYEBHOM
AN CHHUIIJINHBI 28
3.1.TpeGoBanus K MUHUMAILHOMY MaTE€PUAIbHO-TEXHUYECKOMY
00ecreueHunto 28
3.2. Uudopmarmonnoe odecrieueHrue o0yueHus.. 28
3.3. YcnoBus peanuzanuu paboyeit mporpaMmbl sl HHBAIUIOB U JIMI] C
OTPaHUYECHHBIMHU BO3MOKHOCTAMHU 3/I0POBBS 31
4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUS YYEBHOM
JANCIUIIJINHBI 32

©®I'bOY BO «Yenl'Y»




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. 4 m3 36 | IlepBslit 3x3eMILIAp | KOITUA Ne

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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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 ayauTopHasi 18 8 10
y4yeOHasi HATpy3Ka (Bcero)

B TOM YHUCIIE:

TeopeTnyeckue 3aHsaTus 12 6 6
[[pakTHUYeCKuE 3aHSATUS 6 2 4
CamocTosiTe/IbHAsA padora 198 88 110
oOyuarmuierocs (Bcero)

IIpoMe:xyTOYHAsI aTTeCTALUSA APK JK3aMeH
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TeMaTHyecKHi IJIaH U coacpxanue y‘l€6H0ﬁ AUCHUITIIMHbI

HaunmenoBaunue
pa3aesnoB U TEM

Copep:xanue yueOHOro MaTepuana

O6BbeM
4acoB

dopmup
yeMble

KOMIIETE
150005031

Pa3nes 1. Kierka — cTpyKTYPHO-QYHKIHOHAJIbHAS €IMHUIIA }KUBOTO

Tema 1.1.
buosornsa xak
HayKa

OcHOBHOE coJiepKaHue

CamocTosiTenpHas pabora.

buosnorus xak Hayka. CBsi3b OMOJIOTUU C JPYTUMH HayKaMHU:
ouoxumusi, Onousnka, OnoHmuKa, renoreorpadus u ap. Poxb u
MecTo OMoNoruy B (POPMUPOBAHUH COBPEMEHHOM HayqIHOU
KapTUHBI MUpa. 3HaUeHUe OMOJOrmYecKuX 3HaHuit. Mcropus
6uosioruu. 3Ha4YeHUE LUTOJIOTUH JIIsl pa3BUTHSI OMOJIOTHU U
MO3HAHUS TPUPOIBI. MeTObI IUTOJIOTHH: MUKPOCKOTIHS,
xpoMmarorpadusi, MeKTpoope3, METO/] MEUYEHBIX aTOMOB,

g depeHraIbHOe HeHTPU(YTUpOBaHHE, KYJIbTYPa KIETOK

OK 02

Tema 1.2.
OOmas
XapaKTePUCTH
Ka KU3HHU

OcHOBHOE coJiepKaHue

CamocrosTenpHas pa60Ta.

Paznoobpazue 6uocucrem. Opranuzanus OMOTOTUYECKUX CUCTEM.
YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYIISIPHO-T€HETUUECKHH,
OpPraHOUHO-KJIETOYHBINA, OPraHU3MEHHBIHN, MOMYISIIUOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOT€OIEHOTHYECKI ), OMoChEepHBIIA.
Hayxku, uzyuaromue Ouonornyeckue oObEKThl Ha Pa3HbIX YPOBHSIX
opranuzanuu xu3Hu. O01mas xapakTeprucTHKa KU3HHU, CBOMCTBA
*KUBBIX cucteM. [Iporieccel, mpoucxosmiye B OnocucTemMax

OK 02

Tema 1.3.
brnonornuecku
Ba’KHBIC
XUMHYECKHE
COECTUHEHMUS

OcHOBHOE COACPIKAHUC

Teopernueckoe oOyueHue

\S]

XHUMHUYECKUH COCTaB KIeTKH. Heoprannueckue BemecTBa KIETKH,
ux Ouonorunyeckas posib. OpraHu4ecKue BelecTBa KICTKH.
Buonornyeckue nomumepsl. benku. CTpykrypa u GyHKIUN
0enKkoBOM MOJIeKybl. DEePMEHTHI, IPUHIIUIT UX JICHCTBUS.
VYrneBoasl. bruonornueckue GpyHKIMH yrieBoaoB. JINIHIbL.
OO6muit mnan ctpoenus. ['mapoduibHo-ruapodoOHBIE CBOMCTBA.
Knaccudukanus munumos. buonornyeckue GyHKIMA JIATTHAOB.
AT®. Ctpoenue monekynsl AT®. buonornyeckue pyHkuuu
AT®. Ponb O6enkoB, yriaeBoJ0B U JKUPOB B OPraHU3ME YeTIOBEKa.

CamocrosTenbHas pa60Ta.

BuraMuHbI 1 OMOJIOIrHYECKH aKTHBHBIE ,I[O68.BKI/I, HUX 3HAYCHHC B
JKU3HH OpraHru3Ma 4€JIOBCKa. I'uno- u aBUTaMHUHO3BI UX
IOCJIICACTBHAA.

CamocrosTenpHas pa60Ta.

OK 01
OK 02
OK 04
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Omnpenenenue KOIMUecTBa OEIKOB, JIUIUOB, YTIEBOIOB B
MPOyKaTax MUTaHHS. DHEPreTUIecKasi ICHHOCTh MPOJIYKTOB B
K/Jx

Tema 1.4. OCHOBHOE COJIep)KaHUE 10

CrpykrypHO- | CaMocTOSITEIbHOE 00yUeHHE

¢ynkuuonans | Knerounas reopus (T. [lIBann, M. Illneiinen, P. Bupxos). 2
Has OCHOBHBIE MOJIOKEHUSI COBPEMEHHON KJIETOYHOU Teopuu. TuIibl
OpraHu3anu KJICTOK: DyKapHMOTHYCCKas U MIPOKapHUOTHYCCKA.

KJIICTOK CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK SyKapuOT
(pacTuTenbHOM, )KUBOTHOMU, rpubHOIT). CTpoeHue
MPOKAPHOTHUYECKON KIeTKH. OCOOEHHOCTH CTPOCHUS
rerepoTpoPHON U aBTOTPO(PHON MPOKAPHOTUIECKUX KIIETOK.
Crpoenue mia3MaTHIecKoil MeMOpanbl. TpaHCIOPT BEIIECTB
yepes MIa3MaTUIeCcKyt0 MeMOpaHy: TaCCUBHBINA U aKTUBHBIM.
DHJOUKTO3: MTUHONUTO3, ParonuTo3. Dk301uTo3. O00I04YKa WK
KJeToyHasi cteHka. CTpykTypa M QyHKIMH KJIETOUYHOM CTEHKH
pacTeHuii, rpuboB

CamocTosTenbHOe 00yueHue 2

Hurtornaszma. I{uto3omns. LluTockener. OqHoMeMOpaHHbBIC 2
OpraHoM bl KJIETKH: dH101u1a3Marnyeckas cetb (DI1C), anmapar
["osib kM, TU30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTENBHBIX
kieTok. CTpoeHue U GyHKIIMU OJJHOMEMOPAHHBIX OpPraHOUIOB
kietku. Knerounsii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU/IbI KJIETKU: MUTOXOHJIPUH,
IJIACTU/IBL: XJIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIUIACTBI, UX
cTpoeHue U QyHKIUU. S AepHbIif anmnapar KJIeTKU, CTPOCHHUE U
byHKIMN.

HememOpaHHbIe OpraHOMIBI KJIETKHA: PUOOCOMBI,
MUKPOTPYOOUKH, KIIETOUHBIA EeHTP. OpraHouIbI IBHKESHUS:
pecHUYKH U KTyTHKU. CTpoeHue u GyHKIUN HeMeMOpaHHBIX
OpPraHoOUJIOB KJIETKH

CamocrosiTenbHoe 00yueHue 2

MUTOXOHIPUH KaK SHEPIeTHUYECCKUE CTAaHIIUU KIIETOK. 2
Craguy SHEPreTHYecKoro oOMeHa B pa3IMYHBIX YaCTIX
MUTOXOHJIPUH

CamocTosiTenbHoe 00yueHue 2

«CtpoeHue KIIeTKH (pacTeHusl, )KUBOTHbIE, IPUOBI) U KJIETOUHBIE
BKITIOUCHHUS (Kpaxmail, KApOTHHOUIBI, XJIOPOTLIACTHI,
XPOMOILITACTHI )»

[Tpuobperenune onpiTa MPUMEHEHUS TEXHUKH
MHUKPOCKOIIMPOBAHHS TP BHINOJIHEHUH JTa00PaTOPHBIX padoT. 2
[ToaroroBka MHUKpONpeNnapaToB, HAOIIOAEHHE C TOMOIIBIO
MHKPOCKOIIA, BBISIBICHUE PA3IMYNIA MEKAY U3y4aeMbIMU
00BEKTaMH, HHTEPITPETAIMS HAOII0JaeMBbIX SIBICHUH,
(bopMynHpoBaHUE BBHIBOJIOB

OK 01
OK 02
OK 04

©®I'bOY BO «Yenl'Y»




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. 17 u3 36 IlepBslit 3x3eMILIAp KOITUA Ne

CamMmocToSTeNIbHOE 06yquI/Ie

[TpakTH4eckoe MpUMEHEHNE MUKPOOPTaHU3MOBY
«3HaueHHe MUKPOOPTaHU3MOB B IPUPOJIE»

CocTaBuTh KpocCBOP/ Ha TeMy «OpraHou bl KIICTKH U UX
byHKIIN

Tema 1.5. OcHOBHOE coJIep KaHue 4
CrpykrypHO- | Teopernueckoe 0OydeHHE:
ynxunonans | Ctpoenue XxpoMocoM. XpOMOCOMHBIN HA0OP KIIETOK, 2
HbIE (PAKTOPBI | TOMOJIOTMYHBIE M HETOMOJIOTHMYHBIE XPOMOCOMBI, FAIUIOMIHBINA 1
HACJICICTBCHH | muruionaHbd Habop. Hykinennoseie kuciotsl. JJHK u PHK.
ocTH CtpoeHure HyKJIEHHOBBIX KUCIOT. HykineoTuast.
Kommiementapasie a3oTucteie ocHoBanwus. [IpaBuino Yapradda.
Crpyxrypa JJHK — nBoiinas criupans. MecToHaxox1eHue u
ounonornueckue pynakuuu JJHK. JIHK-3kcriepru3a. Bugst PHK.
Oynkiuu PHK B kineTke

CamocrosiTenbHOe 00yueHne 2

[\

OK 01
OK 02

Pemenue 3amau Ha OIIPCACIICHUC ITOCIICAOBATCIIbHOCTH 2
HYKJICOTHI0B

N

Tema 1.6. OCHOBHOE COJIep)KaHUE
[Ipomeccer Teopernueckoe o0ydcHHE
MaTPUYHOI'O Marpuunsiii cunte3 JJHK — permukanus. [TpuHmmnet 2
CUHTE3a pemukanuu JJHK. Mexanusm perumnkanuu JJTHK. Penapanus
JIHK (mopemnnekaTuBHasi, mocTperiekaTuBHas ). Peakiumn
MaTpU4YHOro cHTe3a. [IpuHIMIT KOMITJIEMEHTAPHOCTH B
peakuusx marpuyHoro cuntesa. JIHK u rensl. ['enetnueckuit
KOJ, €ero cBoucTBa. Tpanckpunuusa — matpuuHbii cunte3 PHK.
Tpancnsus u e€ sTansl. Y cnoBus Onocunresa 0enka. CTpoeHue
1-PHK 1 xoaupoBanue amunokuciot. Poias pubocom B
O6uocuHTe3e Oenka

CamocTosTenbHas padbora. 2

\S]

OK 01
OK 02

Pemrenue 3a1a4 Ha onpeaesieHue Mocae10BaTeIbHOCTH
aMUHOKHCIIOT B MOJIEKYJIe Oelika.

Penrenue 3a1a4 Ha onpeesieHUE MOCIEI0BATEIbHOCTH
AMHHOKHCIIOT B MOJIEKYJIe O€llka B CIIydae H3MEHEHUS
nocsenoBarenbHOCTH HyKieotu0B JJTHK

Tema 1.7. OCHOBHOE COJIep>KaHUE 10
Hexnerounsle | CamocrosiTenpHas padora

(GopMEI KU3HU | BUpyChl — HEKIETOUHBIE (POPMBI JKU3HU U OOJIUTaTHBIE
napasutbl. CTpOeHUE NPOCTHIX U CIOKHBIX BUPYCOB,
peTtpoBupycoB, 6akrepuodaros. Kuznennsrit muxn JJHK- OK 02
coxepxamux sBupycos, PHK-conepskamux Bupycos, OK 04
O0akrepuodaros. BUY, rematut ueiaoBeka.

Bbakrepun. O0mias xapakrepuctuka. [lonstue mramMm. Bupycer
1 OaKTepuu: CXOACTBA U Pa3IHUUs

BupycHbie u 6akTepranibHble 3a00eBanmst. OOIIMe TPHHIIHUITHI

|
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HCITIOJIb30BAHH JICKAPCTBCHHLIX BCIICCTB. Ocob0eHHOCTH
IMPUMCHCHUA AHTHOMOTHKOB.

CamocrosiTenbHas paboTa

[ToaroTOBUTH MPE3EHTALMIO HA O/IHY U3

MPEUIOKEHHBIX TEM:

«MHoroo6pasue BUPYCOB»

«Cawmpble omacHble BUPYCHbIE 3a00JI€BaHUSI COBPEMEHHOCTIY
« BupycHblie 3a0051eBaHUS Y€IOBEKA U MEPHI MPO(YUITAKTHKID)
(06 omHOM 320071€BaHNN)

Oco0eHHOCTH TPUMEHEHHUST aHTHOUOTHKOB.

[IpencraBineHne yCTHBIX COOOICHHI C PE3CHTALIUEH,
MOJITOTOBJICHHBIX 110 TIEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAaHHBIX
PeroIaBaTeieM

Tema 1.8.
O0OmeH
BEIIECTB U
IPEeBpAICHHE
SHEPIrUH B
KJIETKE

OcHOBHOE coJiepKaHue

CamocrosTenpHas pa60Ta

(o)

ACCUMHIISITIS U AUCCUMIIISIIUS — JIB€ CTOPOHBI META00IM3MA.
Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpo]HBIH,
a’pOOHBII 1 aHAdPOOHBIN. DHEPreTHIeCKoe 00eCTICUeHNE
kJeTku: npespamieHrne AT® B 0OMEHHBIX Mpolieccax.
@DepMeHTaTUBHBIN XapaKTep peakluil KJIETOYHOro MeTaboanu3Ma

IlepBHUYHBII CUHTE3 OPraHUYECKUX BEILIECTB B KIIETKE.
[Tnactuueckuit oomen. @oTocuHTe3. XeMOCHHTE3.

AHa3pOOHBIN dHEPTeTUYSCKUIl 0OMEH. AHA POOHBIE OPTraHU3MBI.

Bpoxenne, aBTOTpO(HBII U TeTEPOTPOQHBII TUII TUTAHHUS.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH.
Oranel 3HEpreTuueckoro ooMeHa. I nukonus. buonornueckoe
OKHCIJICHHE, MJIH KJICTOYHOE JIbIXaHUEe

3HaueHue aBTOTpo(doB U rerepoTpodoB B OHOTreoIeHo3aX U
ouocdepe MmIaHeThI.

OK 02

Tema 1.9.
Kuzuennsrit
UK KJICTKH.
Murto3. Meiio3

OcHOBHOE COACPIKAHUC

CaMocCTOSTEIIFHOE 06yquI/Ie

(o)

Kiterounslii nukm, ero nepuoast U perysnus. Ilepuoasn
nHTepdaszbl UX ocooeHHOCTH. [[uddepeHuanus KIeTkr u apecT
KJIETOYHOTO 1UKJIa. Jlenenue kinetku — muto3. Ctaguu MUTO3a U
npoucxojsmue npoueccel. Kapuokunes u nuurokunes. Meiios —
penaykimoHHoe neneHue kiuetku. Ctaauu meiioza. Meiios —
OCHOBA IIOJIOBOT'O Pa3MHOKEHHUSI.

buonornueckoe 3HayeHre MUTO3a 1 Meiio3a. Melio3 B
YKU3HCHHOM ITMKJIC OPTaHU3MOB

KOHBIOFEIL[I/IH U KPOCCHUHI'OBECD. IloBenenue XpOMOCOM B Melo3e.

OK 02
OK 04

Paznen 2. CtpoeHne u PyHKIIMK OpraHu3Ma

Tewma 2.1.
Crpoenue
opraHuszma

Coneprkanue

o0

[MpodeccroHanbHO-OPUECHTUPOBAHHOE COJIEPKAHUEC
CaMOCTOSITEIILHOTO O0YUYCHHSI

OK 02
OK 04
K 1.2,
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OpnokiieTouHble Opranu3Mel. KonoHuanbHbIE OPraHU3MBI.
MHorokero4yssle oprain3msl. B3anMocBsA3p yacten
MHOT'OKJIETOYHOro opranusma. @ynkuusa. Opransl U CUCTEMBbI
opraHoB. Annaparsl OpraHoB. ['omeocTa3 opranusma 1 ero
MOJJIEPIKAHUE B IPOLIECCE KUZHEACATEIBHOCTH.
@yHKIMOHAIbHASA cCUCTeMa opraHoB. TkaHu pacteHuil. Tkanu
KUBOTHBIX U 4yenoBeKka. Opranbl pacTeHU. 3HauYeHue
IIPOSIBJIICHUS PA3APAKUMOCTU U PETYISILUN

Crpoenue opranusmMa’” u3ydaercst yriryOJIeHHO Ha pumepe
OpraHu3Ma pacTeHHM.

1.3

Teopus kinoHanbHO-cENEKTUBHOrO NMMyHHTeTa I1. Opinuxa,
WM. MeunukoBa. MHpeKIMOHHBIE 3200JI€BaHUS U STTHIEMHSL.
Baknelimue snueMUH B HCTOPUU Y€JI0BEUECTBA.

Bakuunanus kak npoduinakTuka nHPEKIUOHHBIX 3a00JICBaHHH.

Tema 2.2.
DopmbI
Pa3MHOXEHHUS
OpraHu3MOB

Coneprxanue

(o))

[TpodeccronanbHO-OpUEHTUPOBAHHOE COJICPKAHUE
CaMOCTOSITEJIFHOTO O0yUYEeHHSI

®opmbl pa3MHOXKEHHsT OpraHnn3MoB. becronoe 1 monosoe
pa3MHOKeHHe. Bupl 6ecrionoro pa3MHOXKEHHs: IPOCTOE
JeJICHUE HA/IBOE, TIOYKOBAHHE, Pa3MHOKEHHE CIIOPaMH,
BEreTaTUBHOE pa3MHOXKEHHE, (PparMeHTAIHsI, KIOHUPOBAHHE.
[TonoBoe pa3MHOXKEHHE.

“@opMbI pa3MHOKEHHS OPTaHU3MOB”” U3Yy4aeTCsl YTITyOJIEHHO
Ha [IpUMepe OpraHu3Ma pacTeHUI.

HpeI/IMYH_IeCTBa ITOJIOBOTO U O€ECIT0I0I0 Pa3sMHOXXCHHA Ha
IMpUMEpax U3 paCTUTCIbHOI'O U JKUBOTHOI'O MHpPA.

OK 02
K 1.2,
1.3

Tema 2.3.
Onrorenes
JKUBOTHBIX U
yeJjioBeKa

OcHOBHOE COACPIKAHUC

CamocrosiTenbHoe 00yueHue

I"ameTorenes y >xuBoTHbIX. CriepMaToreHe3 1 OOreHes.
CrpoeHue noaoBbIX Ki1eToK. OmiogoTBOpeHue U
IMOpHOHANBEHOE pa3BUTHE )KUBOTHBIX. [lapTeHorenes.
OmOpuorenes (Ha npuMepe JanneTHrka). Ctaauu sMOpuoreHesa

[\SRE SNy NN I )

Poct u pa3zButue xuBoTHBIX. [TocTAIMOpHOHANIBHBIN IEPHO/.
[Ipsimoe u Henpsimoe pazButue. Pa3Butue ¢ Metamopdozom y
0eCr03BOHOUYHBIX U TO3BOHOUYHBIX KUBOTHBIX. CTaguu
MOCTAMOPHOHATIFHOTO PAa3BUTHUS Y )KMUBOTHBIX U YEIOBEKA.
Ilepuonsl oHTOreHE3a yenoBeka. buonornueckoe crapeHue u
cMepTh. I'epoHTONO0rNA

OK 02
OK 04

Tewma 2.4.
Onrorenes
pacTeHuit

OcHoBHOE coJiep KaHue

n

CaMocCTOSTEIIFHOE 06yquI/Ie

N

I'amerodut u ciopodut. Pa3mHOKEHUE U pa3BUTHE
BoJopociel. PasMHOXKEHUE U pa3BUTHE CITIOPOBBIX PACTEHUM.
PasMHoxeHue u pa3BuTHe ceMeHHbIX pacTeHuid. Poct. Ilepuoss
OHTOT'€HE3a PACTCHUI

n

OK 02
OK 04

Tema 2.5.

OcHoBHOE coJiep KaHue

OK 02
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OCHOBHEBIE
TOHATHSA
T€HETUKHU

CaMocCTOSTEIIFHOE O6yquH€

[\

I'eneTnka Kak HayKa O HaCJIEICTBEHHOCTH U U3MEHYMBOCTH
opranu3mMoB. OCHOBHbBIE T€HETUYECKUE MIOHATUSA U CUMBOJIBI.
I'en. I'enotun. ®enorun. AsuienbHble TeHbl. AIBTEPHATUBHBIC
IIpU3HaKky. JJOMUHAHTHBIN U PELIECCUBHBIN IIPU3HAKHU.
['omo3urora u rereposurora. Yucras nunus. [ mbpusi.
OCHOBHbBIE METO/1bl TEHETUKU: THOPUI0TOI NYECKHH,
LIATOJIOTUYECKUE, MOJIEKYJIIPHO-TEHETHYECKUE

Tema 2.6.
3aKOHOMEPHOC
™
HACJICIOBAHUS

OcHOBHOE COACPIKAHUC

N

CamocrosiTeTbHOe O0yUeHHE:

n

3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens:
Mounoru0puanoe ckpeuuBanue. [IpaBuiao JOMUHUPOBAHHUS.
3aKoH eIMHO00pa3us MepBOro NOKOJIEHUS. 3aKOH PacIIeIIeHUs
npu3HaKoB. [{uTomornueckne 0CHOBEI MOHOTHOPHUIHOTO
CKpelunBaHuA. [ umore3a 4ncToTsl raMeT. AHAIU3HUPYIOLLEe
ckpemuBanue. JuruopuaHoe CKpelrBanue. 3aKoH
HE3aBUCHMOI'0 Hacjle0BaHus npu3HakoB. [lonurudpuanoe
HACJIEA0BAHUE U €r0 3aKOHOMEPHOCTH

[\

[TpakTudeckas padora

Pemienue 3a1a4 Ha onpeesieHue BEpOATHOCTH BOSHUKHOBEHHUS
HaCJIeICTBEHHBIX ITPU3HAKOB IPU MOHO-, JIU-, OJUTUOPUIHOM U
aHAJIM3UPYIOIIEM CKpEIIMBAaHUH, COCTABJIEHUE T€HOTUITNYECKUX
CXEM CKpEIIMBaHUs

Pemenne reseTrueckux 3a7ayd Ha OIpeIeI€HHE BEPOSITHOCTH
HaCJIeICTBEHHBIX ITPU3HAKOB IPU MOHO-, JIU-, OJUTUOPUIHOM U
aHAJIM3UPYIOIIEM CKPELIMBAaHUM Y pacTEHUI

OK 02
OK 04
K 1.2,
1.3

Tema 2.7.
B3aumoaeiicts
He I'eHOB

OcHOBHOE COACPIKAHUC

N

Teopernueckoe oOyueHue:

n

I'enoTnn kak 1enocTHas cucteMa. MHOKECTBEHHOE ACHCTBHUE
reHoB. [erioTponust. MHOXECTBEHHBIN AJUIEIU3M.
B3aunmoneiicTBue amienbHbIX reHOB. KomoMuHupoBaHue.
B3anmopeiicTBre HeaieNnbHbIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucrtas. [lonumepus

[\

Pemenue 3a/la4 Ha OIpPCACICHUC BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBLIX IIPU3HAKOB IIPpHU PAa3JIMYHBIX THIIAX
BSaHMOHeﬁCTBHﬂ T'CHOB, COCTABJICHUC I'CHOTHUITMYCCKHUX CXEM
CKpCIIUBaHUsA PCIICHUC I'CHCTUYCCKHUX 3a/lda4 Ha OIIPCACIICHUC
BCPOATHOCTU BOSHUKHOBCHHUA HACJICACTBCHHBIX ITPU3HAKOB ITPU
PAa3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH I'CHOB Y paCTeHI/Iﬁ

OK 01
OK 02

Tema 2.8.
CuemnineHHoe
HacJICAOBaHUE
MIPU3HAKOB

OcHOBHOE COACPIKAHUC

Teopernueckoe oOyueHue:

\S]

3akonbl T. Moprana. CuernjieHHOe HaclleJJOBaHHE [C€HOB,
HapylIeHHE CLUEIUIEHU. XPOMOCOMHAas TEOPHS
HACJIEJICTBEHHOCTHU. [ 'eHeTH4eckoe KapTHPOBAaHUE XPOMOCOM.
Hcnonbs3oBanne KpOCCHHTOBEPA JIJIsi COCTABJICHUS TEHETUUECKHUX
KapT XpOMOCOM

OK 01
OK 02
I[IK 1.2,
1.3
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[\

CamocTosiTenbHOe 00yUeHHE
Pemenue 3agau Ha onpenenieHre BEPOSTHOCTH BOZHUKHOBEHUS 2
HACJIEJACTBEHHBIX NMPU3HAKOB IIPH CIICTUICHHOM HAaCJICI0BaHUH,
COCTABJICHUC 'CHOTUIINYCCKHUX CXEM CKpGHII/IBaHI/Iﬂ.

[TogGop reHeTHUECKHX 3a/1a4 HA OMPEICICHUE BEPOSITHOCTH
BO3HUKHOBCHHNA HACJICIACTBCHHBIX HpI/I3HaKOB HpI/I CHCIINICHHOM
HACJICJI0BAHUU Y PACTCHUH

Tewma 2.9. OcHOBHOE coJIep KaHue 4

I'eneruka Teopetnueckoe o0y4yeHue: 2

oJIa XPpOMOCOMHBIN MEXaHU3M OIPEIEIECHUS 110J1a. AYTOCOMBI U 2
II0JIOBBIE XPOMOCOMBI. | 'OMOraMeTHBIN U IreTEPOraMeTHBIH IOI.
I'eneTndeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue OK 01
IIPU3HAKOB, CUEIUJIEHHBIX C I10JIOM OK 02
CamocrosTrenbHOe 00yueHue 2

Pemenue 3a/la4 Ha OIpPCACICHUC BEPOATHOCTH BOSHUKHOBCHUA 2
HACJICACTBCHHBIX NPU3HAKOB, CLUCIIJICHHBIX C I10JIOM,
COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUS

Tewma 2.10. OcHOBHOE coJIep)KaHue 4
I'eneruka CamocrosTenbHOE 00ydeHue 4
YCJIOBCKA KapI/IOTI/IH YCJIOBCKA. MeTOI[I)I HU3YUCHUS T'CHCTUKH YCIIOBCKA: 2

reHeaJIOTNYEeCKHM, OJIM3HEIIOBbIN, IIUTOr€HETUYECKHH,
OMOXUMHUYECKUH, MTOMYJIAIMOHHO-CTAaTHCTUIECKUH.
HacnexncrBennsie 3a6oeBanus yenoBeka. [ eHHble U
XpOMOCOMHBIE 00JIE3HU YeI0BeKa. bone3Hu ¢ HacneaCTBEHHON
IIPEIPACIOIOKEHHOCTHIO. 3HAUEHUE MEIMLIMHCKON T€HETUKHU B
MPEIOTBPALEHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHU
4eJI0BEKa

Pemenue 3ana4 Ha onpeesneHne BEPOATHOCTH BOSHUKHOBEHUS | 2
HACJIEICTBEHHBIX IIPU3HAKOB, UCIIOJIb3YSl METOJbI FCHETUKHU
4eJIOBEKa, COCTABJICHUE FT€HOTUIIMYECKUX CXEM CKPELIMBaHUSI.
CamocrositensHas pabora. M3yueHue HacieICTBEHHBIX 2
3a00JIeBaHUAX YEIIOBEKa HAa IPUMEpax

OK 01
OK 02

Kontponsnast | OcHOBBI Hacnen0BaHuUs MPU3HAKOB. B3anMonelTcBrE TeHOB. 2
paborta

Tema 2.11. OCHOBHOE COJIep>KaHUE 10
3akoHOMepHOC | TeopeTnueckoe 00yUueHHE:
1 B3anmoneiicTBre reHOTHITA ¥ CpeIbl TP (POPMHUPOBAHUA 2
U3MCHYMBOCTU | ¢eHOTHNA. MI3MEHUNBOCTH pH3HAKOB. KauecTBeHHBIE U
KOJINYECTBEHHbIC NMPU3HAKU. BU/1bl K3MEHUUBOCTH: OK 01
HacJIeACTBCHHAs U HEHACJICICTBCHHAS. OK 02
3aKOH rOMOJIOTUYECKUX PSAJIOB B HACJIEACTBEHHOM OK 04
m3menunBocT (H.W. BaBuios).

MonaudukarmonHasi, uin (EHOTUITHYECKAst K3MEHYNBOCTh. PoJib
cpensl B MOIH(PUKAITMOHHON n3MeHInBOCTH. Hopma peakinu
npu3HaKa. BapualmoHHbI psii ¥ BapuallMOHHAs! KpUBAas.
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CaMocCTOSTEIIFHOE 06yquI/Ie

N

XapakTepucTrka MOAN(PUKAITMOHHON H3MEHIHBOCTH
HacnencTBeHHas, niau reHOTUIINYECKAsi U3MEHYUBOCTb.
KoMOuHaTuBHASI H3MECHUHNBOCTD.

MyTtanuoHHas "3MEHUYUBOCTb. BHUIbl MyTaluii: TEHHbBIE,
XPOMOCOMHBIE, TeHOMHBIE. [[pHYrHbBI BOBHUKHOBEHUS MYTAaIUH.
Pewrenue 3a1au Ha onpeeneHue TMna MyTaluy Py nepeaaye
HACJIEJICTBEHHBIX ITPU3HAKOB, COCTABJICHNE F€HOTUITHYECKUX
CXEM CKpEIINBaHUsA

CamocrosiTenbHOe 00yueHue

n

[TocnencTBus BIUSHUS aJIKOTOJIS, HHKOTHHA, HAPKOTUYECKUX
BEIIECTB, 3arPsA3HEHUS CPEIbl HA PA3BUTHE YEIOBEKA» U
«HacnencTBeHHbIe O0JIC3HU YEIOBEKa, HX MPUYUHBI U
podUIaKTHKA»

Tema 2.12.
Ceneknus
OpraHU3MOB

OcHOBHOE coJiepKaHue

CamocTosiTenbHoe 00yueHue

Cenekuus Kak Hayka. MeTo/IbI CeeKIIMOHHON paboTHI.
I'ereposuc u ero npuuuHsl. ickyccTBeHHBIN 0TOOp: MacCOBBIN U
WHIUBUAYaIbHBINA. DTarnbl KOMOMHAIMOHHOU cenekiuu. Copr,
[I0po/ia, IITaMM

ANTOpUTMBI pELICHHE 3a/1a4 Ha ONPEICIIEHUE BO3MOKHOTO
BO3HUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB 10 CEJIEKIIUH,
COCTaBJICHUE T€HOTUIINYECKUX CXEM CKPELUMBAHUS

OK 01
OK 02

3HaueHue U3y4eHus IPeaKOBbIX (OPM i COBPEMEHHO
CEJICKITHH.

Hcropust mporcxoxIeHus OTACIbHBIX COPTOB KYJIBTYPHBIX
pacTeHuH.

Paznen 3. Teopust 3BOTIOLIMK

Tema 3.1.
Hcropus
ABOJIIOIMOHHO
ro y4eHus

OcHOBHOE coJiepKaHue

Teopetnueckoe o0yyeHHe:

[\

IlepBbie 3BOIOLIMOHHBIE KOHIENIMH. [ pagyanucTuyeckas
sBomtormoHHast konuenuus JK.b. Jlamapka. JIBHKyIIHe CUIIbI
sBomtorun. Kpeannonnsm u tpancopmusm. Cucremaruka K.
JlunHes u e€ 3HaueHue st GOPMUPOBAHUS U IBOJIIOLUU
[Ipennocsbuikyu BOZHUKHOBEHUS JapBUHU3MA. DBOJIIOLUS BUI0B B
npupoje. bopr6a 3a cymectsoBanue. EcrecTBenHblIi 0TOOD.
JluBepreHIys MPU3HaKOB U BI1000pazoBanue. OCHOBHBIE
MIOJIOKEHMS CUHTETHYecKOM Teopun sBostonuu (CTI). Poisb
HBOJIIOIMOHHON TEOpUHU B (OPMHUPOBAHUU HAYIYHOW KAPTHHBI
MHUpa

CamocrosTenpHas padoTa.

Uctopust pa3BuTHs 3BOTIOIMOHHBIX uaeil 10 Y.J/lapBuHa.
«Cucrema nipuposl» K.JIuHHEs 1 ee 3HaUCHHE JIJIs1 Pa3BUTHS
OHOJIOTHH.

OK 02
OK 04

Tema 3.2.

OcHOBHOE COACPIKAHUC

OK 02
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Mukpo3BoIItO
s

CaMocCTOSTEIIFHOE O6yquH€

(o)

MUuKpO3BOIIOLNSA U MAaKPOIBOIOLNS KaK TaIlbl
9BOJIIOLIMOHHOTO IIpoliecca. I 'eHeTuuecKkne OCHOBBI 3BOJIIOLUY.
MyTanuuy 1 KOMOMHAIMU KaK 3J1€MEHTapHBIN IBOJIIOLIMOHHBIN
Matepuan. [lomynsanus kak a3JeMeHTapHas €IMHNALA BOJIIOLIHN.
JIBrokytue cuitbl ((hakTophl) BOTIONHMNA. MyTallMOHHBIH
npolecc ¥ KOMOMHATUBHAs U3MEHYMBOCTh. MUrpanusi.
W3omsanms monyssiuid: reorpaduyeckas (mpocTpaHCTBEHHAs ),
Ouosnoruueckas (pernpoayKTUBHAS).

EcrecTBeHHbII 0TOOp — HanpaBISAIOMUi (HakTOp IBOIIOIHH.
Bbopb6a 3a cyniecTBoBaHHE KaK MEXaHU3M JCHCTBUS
€CTECTBEHHOTO 0TOOpa B MOMy sIusX. Bun u ero kpurepun
(mpu3Haku). BunooOGpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOLMH

Tema 3.3.
Makpo3BoHOI]
nst

OcHOBHOE coJiepKaHue

CamMocCTOSTEIILHOE O6yquH€

o0

MakpoaBostrorust. @OpMbI 1 OCHOBHBIC HAITPABICHHSI
makposBosronun (A.H. Ceseprio). [Tytu noctuxenus
OHMOJIOTMYECKOro Iporpecca: apoMopdo3, HAnoaaarnTaIus,
oO1as jgerenepanus. MeToibl U3y4eHUs] MaKpOIBOIIOLIUH.
3akoH 3apoabliieBoro cxojcrea (3akon K. bapa).
buorenernueckutii 3akoH (3. ['ekkens, . Mromnep). Obuue
3aKOHOMEPHOCTH (TIpaBUIIa) SBOITIOLUN

AnanTuBHAs pagualus OpraHu3MOB (Ha KOHKPETHBIX
pHUMEpax) Kak pe3ysbTaT AEUCTBUS €CTECTBEHHOTO 0TOOpA.
Apamop(o3bl B 3BOJIIOLIMH [T03BOHOYHBIX M O€CII03BOHOYHBIX

OK 02

Tema 3.4.
Bo3nuknoBen
Y€ U pa3BUTHE
JKH3HH Ha
3emite

OcHOBHOE COACPIKAHUC

CamocTosiTenbHoe 00yueHue

(o))

['unoTe3bl ¥ TeOpUU BO3SHUKHOBEHUS JKU3HH Ha 3eMIie:
KpealroHU3M, CAMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apPOKICHUE,
CTallMOHAPHOE COCTOSIHME, TaHCTepMus, 6uonod3. Havano
OpraHn4ecKom 3BoJonuu. [1osBieHnE MEPBBIX KIETOK.
DBOIOIUS METa00IM3Ma. DBOIIOIUS MEPBHIX KIIETOK.
[Ipoxapuotsl u 3ykapuoThl. [IponcxoxaeHrne MHOTOKJIETOYHBIX
opraHnu3mMoB. Bo3HMKHOBEHHE OCHOBHBIX [IaPCTB SyKapHOT.
OCHOBHBIE YEPTHI IBOJIOLHMH PACTUTEIHHOTO MUpPa. OCHOBHbBIE
YepThI SBOJIOIMH JKUBOTHOTO MUPA

I/I3yquI/Ie JICHTBI BPEMCHHU 11O OCHOBHBIM 3TaIllaM
BO3HHUKHOBCHHUS U PA3BUTHUA )KUBOTHOI'O U paCTUTCIIbHOI'O MHPA,
10 NCPCHYHIO UCTOYHHUKOB, PCKOMCH/IOBAHHBIX NPCIIOAaBaATCIIEM

OK 02
OK 04

Tema 3.5.

IIpoucxoxnex
1€ YeJIOBEKa —
AHTPOIIOTeHE3

OcHOBHOE coJiepKaHue

12

CaMocCTOSTEIILHOE O6yquH€

12

AHTpononorus — Hayka o yenoBeke. CucreMaTuyeckoe
M0JI0’KeHHE YeoBeKka. CXOACTBO YelIOBEeKa C dKUBOTHBIMHU.
OTiinuus yenoBeka OT )KUBOTHBIX. [IpsAMOX0kK/IeHHE U KOMILIIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE IrOJIOBHOIO MO3ra

OK 02
OK 04
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BTOpOM CUTHaJIBbHOM cucTeMbl. COOTHOLIEHNE ONOIOTHYECKUX U
COIIMANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E

OcHOBHBIE CTaJIMM aHTpoOIOreHe3a. [Ipuonurexu — npeaxKu
YeJI0BEeKa U YeI0BEKOOOpa3HbIX 00e3bsH. [IpoToanTpom —
MPEIIECTBEHHHUK YelI0BeKa. APXaHTPOIl — IpeBHEUIINI
yenoek. [laneoanTpon — npeBuuit yenosek. Heoantpomn —
YeJIOBEK COBPEMEHHOI'0 THUIIA. DBOJIOLMS COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBporieouaHas | 4
(eBpasuiickas), HETpo-aBCTpATOUAHAS (IKBATOpHAIIbHAS ),
MOHTOJIOUIHAs (a3MaTCKO-aMepHUKaHCKast ). Bpems 1 MecTo
BO3HHUKHOBCHUA YCIIOBCUYCCKUX pac. EHI/IHCTBO YCJIIOBCUCCKUX
pac. BpeMs 1 myTH paccesieHUs 4eI0BeKa 0 TUIaHeTe.
[TprcnocoOIeHHOCTD YeI0BeKa K Pa3HBIM YCIOBHSIM CPEIBL.
Bnusiaue reorpaduueckoii cpebl Ha MOPQPOIOTHIO U
(U3MOJIOTHIO YeIOBEeKa

[ToaroToBuTh COOOIIEHUE HA TeMy: ['MIIOTE3bl MpOUCXOXKIACHUS | 4
YeJI0BEKa.

Yenoseueckue packl. PaseneHre yemoBeyecTBa Ha pachl.
OnacHOCTh pacu3Ma.

Pasznen 4. Dxonorus

Tema 4.1. OcHOBHOE coJIep KaHue 2

Oxonorundecku | CaMOCTOSITEILHOE O0YIEHHE

\S]

¢ (akTophl U Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, 2
CpCAbI )KU3HU [I0YBEHHAs1, BHYTpUOpranu3smMeHHas. Ou3nko-XxuMHU4YECKue
0COOCHHOCTH cpell oouTanus opranu3MoB. [Ipucnocobnenus
OpPraHM3MOB K XM3HU B pa3HbIX cpenax. [lonarue
sKoJIoruuecKoro (akropa. Kiaccuduranus 3K0I0rHIecKux
¢dakropos. [IpaBuno munumyma FO. JInbuxa. 3akon
tosiepanTHOCTH B. [llendopma

OK 01
OK 07

Tema 4.2. OcHOBHOE coJIep KaHNE

(o))

[Momynsus, CamocTosTenbHOe 00yueHue

N

Co00mIIEeCTBa, DKoJoru4eckasi XapakTeprucTUKa BUJA U MTOMYJISIUH.
9KOCHCTEMBbI DKoslornyeckas HUIlIA BUAA. DKOJIOTHYECKUE XapaKTePUCTUKU
nomyssituu. Coodl1ecTBa U 3KOCUCTEMBI. bUO1IEHO3 U ero
crpykrypa (B.H. CykaueB). CBsi3u Mex 1y opraHu3MaMy B
ouorneno3e. CTpyKTypHbIE KOMIIOHEHTHI YKOCHCTEMBI:
IPOAYLIEHThI, KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BelecTs u
MOTOK PHEPTUH B IKocHcTeMe. Tpoduueckue ypoBHH.
AHTpPONOIreHHBIE FKOCUCTEMBI. ATpo3KocucTeMbl. OTanuuns
arpo3KOCUCTEM OT OMOIreolEeHO30B. Y POOIKOCUCTEMBI.
OcCHOBHbIE KOMIIOHEHThI YPOOIKOCUCTEM

\S]

3HavyeHne aBTOTPO(OB U reTepoTpodoB B TPOYUIECKUX HENsX | 2
nutanus onocdepsl Ha npuMepax. KOHCYMEHTBI ¥ TPOTyLIEHTHI.
[TpaBuII0 TMpPaMUIBI SHEPTHH.

Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX SaHaHI/Iﬁ 110 2

OK 01
OK 02
OK 07
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[IEPEHOCY BEILLECTBA U DHEPIUH B DKOCUCTEMAX C COCTaBICHUE
Tpo(UIECKUX LENei U mupamMu1 OMOMacChl U YDHEPTUU

Tema 4.3.
buocdepa -
riaobanpHas
9KOJIOrHYECKa
s CHCTEMA

OcHoBHOE coJiep>KaHue

n

CamocTosiTenbHoe 00yueHue

\S]

buocdepa — xxuBast o6on0uka 3emun. Pa3Bure npeacraBneHnit
o 6uocepe B Tpynax B.U. Bepuanckoro. O6mactu 6mnochepst u
e€ coctas. JKuBoe BeniecTBo 6rochepsl U ero GyHKIHH
3aKOHOMEPHOCTH cyliecTBOBaHMs Orocepbl. OcoOeHHOCTH
onoceps! Kak rI00aIbHOM IKOCUCTEeMBI. [lnHaMuYecKoe
paBHOBecue B Onocdepe. PUTMuaHOCTS siBneHnid B 6uocdepe.
KpyroBopoTsI BemecTB 1 OMOre0XUMHYECKHE ITUKIIBI.
I'moGanbHBIE YKOJIOTHYECKUE MTPOOJIEMBI COBPEMEHHOCTH H ITyTH
UX PEIICHHS

Penrenue npakTHKO-OPUEHTUPOBAHHBIX PACUYCTHBIX 3a/1a4 Ha
OIIpeIeIICHUE TIONIAId HACAKICHHUH JUIsT CHYDKEHHUSI
KOHIICHTPALIMH YIIIEKUCIIOTO Ta3a B aTMOC(epe CBOCTO peruoHa
POKUBAHUS

OK 01
OK 02
OK 07

Tema 4.4.
Bnusinue
AHTPOTIOTECHHBI
X (aKTOpOB Ha

ouochepy

OcHOBHOE COACPIKAHUC

N

CamocTosiTenbHoe 00yueHne

n

AHTpOIIOTeHHbIE BO3/IeHCTBUS Ha Onocdepy. 3arps3HeHus Kak
BUJ] aHTPOTIOT€HHOTO BO3ACUCTBUS (XUMHUYECKOe, (pu3mueckoe,
OHMOJI0rMYeCcKOe, OTXO bl TPOU3BOJICTBA U MOTPEOICHNUS).
AHTpOIIOTEHHBIC BO3ICHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha
ruapocdepy (3arpsi3HEHUS U UX UCTOYHHUKH, UCTOIICHUS BOJI).
BosgeiictBust Ha muTocdepy (merpamanus MOYBHI, BO3ICHCTBHE
Ha TOPHBIE MOPOJa, Hepa). AHTPONIOTEHHbBIE BO3/ICHCTBUS Ha
OmoTHYeCKHe coo0IIecTBa (Jieca U pacTUTEIBHBIE COOOIECTBA,
YKUBOTHBIN MHD)

[TpakTuueckas pabora

Pemenne npakTMKO-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110
COXPaHEHHIO IPUPOJIHBIX PECYPCOB CBOCTO PErHoHa
NpOKUBAHUA. Pacyer CTPyKTYphI 3a1acoB JIPSBECHHBI B
MECTHOCTH/PETHOHE

OK 01
OK 02
OK 04
OK 07
K 1.1 -
1.5

Tema 4.5.
Bausinue
COLIMATILHO-
IKOJIOTHYECKHU
X (aKTOpOB Ha
3/I0pOBBE
YeloBeKa

OcHoBHOE coJiep KaHue

Teopetnueckoe 00yyeHHeE:

[\

310poBbe U ero cocTaBisrone. PakTopbl, HOT0KUTEIHHO U
OTPHULATENIFHO BIHUAIONINE HAa OPTraHn3M 4YelloBeKa. Bpennbie
MPUBBIYKH: TOCTENCTBUS U poduaktuka. [Ipodiema
TEXHOTCHHBIX BO3/ICHCTBHUII Ha 3/10pPOBbE YEIIOBEKA
(37EeKTpOMAarHUTHBIC TIOJIsI, OBITOBAsI XUMUSI, H30BITOUHBIC
IIyMBbI, PaAHays 1 T.11.). AanTanus opranu3mMa 4eaoBeKa K
(axTOopam OKpyKaromei cpeapl. 3alIUTHBIC MEXaHU3MbI
OpraHu3Ma yesoBeKa. 310poBbe U pabOTOCIIOCOOHOCTD.

CamocrositenbHOe 00yueHne

OK 02
OK 04
OK 07
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[TpuHIMTIBL POPMHUPOBAHUS 3T0POBHECOEPETAIONIETO TIOBEICHHUS.

®dusunyeckas akTUBHOCTb U 3I0pOBbE. [ pyIiIbI 340pOBbS.
OcHOBBI 3akaJIUBaHusl. bUOXMMUYECKHE aCIIEKThI
pPaLMOHAIBHOTO MUTAHUS.

Paznen 5. bnonorus B »xu3Hn

Tema 5.1.
buorexHnonoru
U B )KU3HHA
Ka)KJ10TO

Coneprxanue

Teoperndeckoe o0ydeHue

buortexHonorus kak Hayka U Mpou3BoJCTBO. OCHOBHBIE
HaIpPaBIIEHUsI COBPEMEHHOW OMOTEeXHOJIOTHU. MeTo bl
onorexHonorur. OOBEKTHI OMOTEXHOIOTHH. DTHKA
OMOTEXHOJIOTMYECKUX ¥ TeHETHUECKUX IKCIIEPUMEHTOB.
[TpaBwia movicka u aHaau3a OMOIKOIOTUYECKOM HH(pOpMAIHH U3
Pa3IMYHBIX UCTOYHUKOB (Hay4Has U y4eOHO-HAyIHAs
JUTEpaTypa, CpelicTBa MaccoBoii mHpopmaruu, cetb HTEpHET

¥ JIpyrue)

[\SRI SRS o o)

CaMoCTOSTEIILHOE 06yquI/Ie

OCHOBHbBIE IOCTHKCHHS HAYKH B O0JIACTH T'€HETHYECKUX
TEXHOJIOTUH, KIIETOYHON MHXEHEPHH, ITHILIEBBIX
OUOTEXHOJIOT YA,

OK 01
OK 02
OK 04

Tema 5.2.3.
buorexuosoru
Y U pacTCHUS

Conepxanue

CamocrosiTenbHoe 00yueHue

n

Pa3BuTHe OMOTEXHOJOTUH C UCIIOJIB30BAHUEM PACTEHUH,
IMPUMCHCHUC ITPOAYKTOB 6I/IOT€XHOJIOFI/II/I B ’)KM3HHU YCJIOBCKA,
MIOKMCK M aHaJn3 HHGOPMAIIUU U3 PA3IUYHBIX HCTOYHUKOB
(HayuyHas 1 yueOHO-HaAy4YHas JTUTEPATypa, CPEJACTBA MaCCOBOM
undopmainu, cetb UHTEpHET U Apyrue)

OK 01
OK 02
OK 04
K 1.2.

«BpIsiBIIEHNE MYTareHOB B OKPYKAarOLIEN Cpelle U KOCBEHHAst
OLICHKA BO3MOYKHOTO UX BJIMSHUS HA OPTaHU3M.»IIOArOTOBKA K
CCMUHApY ((EI/IOTGXHOJIOFI/I?[, eé AOCTMIKCHUS U IICPCIICKTUBLL
pa3BUTHA»«ECTECTBEHHBIE U NCKYCCTBEHHBIE YKOCUCTEMBI
CBOET0 pailoHa U ropoaa»

Pasnen 6. Buoskonornyeckue uCCiIe10BaHUA

Tema 6.1.
OCHOBHBIE
METO/IbI
OHODKOIOTHYE
CKHUX
HUCCIEI0OBAHNN

OcHOBHOE COACPIKAHUC

CamocTosiTenbHoe 00yueHue

Hayunsiit Meton. MeTo bl OM03KOIOTHUECKUX UCCIEA0BAHUMI:
MOJIEBBIC, TAOOPATOPHBIE, SKCIIEPUMEHTaIbHbIEe. MOHUTOPUHT
OKPYKaIOIEeH Cpelibl: JIOKAJIbHbIN, pETHOHAIbHBIN 1
IJ100aTbHBIN

MeTto/b1 TOMCKA, aHATTU3a U 00Pa0OTKU HHPOPMAITIH O TIPOEKTE
B PA3JIMYHBIX UCTOYHHKAX

[\S e cNie i o]

IToctanoBka OCJin, 3a1a4, BBIZIBUJXKCHHUC I'MIIOTC3bI, IIPOBCACHUC

OK 01
OK 02
OK 04
OK 07
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SKCIEPUMEHTA 110 ONPEIEICHUIO0 ONTUMAJIBHBIX YCIOBHM IS 2
pocTta U PU3NOIIOTHYECKON aKTHBHOCTH JPOKIKEBBIX KIICTOK.
BrisiBnenue 3akoHoMepHOCTEH, (OpMYTUPOBAHKE BBIBOJIOB U

IIPOrHO30B.

PaGota Ha BBIOOp IO MUHU TPYIINAM:

Bnustare Temnepatypsl Ha pocta B (PU3HOIOTHIECKYIO OK 01
AKTUBHOCTH APOXKEBBIX KIETOK OK 02
Brnustaue yriieBoioB Ha pocTa U (PU3NUOIOTHYECKYIO0 aKTUBHOCTh OK 04
JIPOIKEBBIX KJIETOK OK 07

CoueTtanHOe BIUSHHE TEMIIEPATyPHI U YTIIEBOJIOB HA POCTA U
(U3HOIOTHYECKYIO aKTHBHOCTD JIPOKKEBBIX KICTOK
OmnacHocTh TI100aNbHBIX HapylIeHuit B 0nocgepe. O30HOBBIC 2
«IBIPBD», KUCIOTHBIE JIOK/IW, CMOTH U UX NIPEAOTBPAILCHHUE.
DKOJIOTUYECKHE KPU3UCHI M HKOJIOTUIECKHE KaTacTPO(BI.
[IpenoTBpamieHne X BOSHUKHOBEHUSI.

YcToliunBoe pa3BUTHE IPUPOJIBI U OOLIECTBA.

OcHOBHOE COJIepKaHHe

Tema 6.2. OcHOBHOE cOoJIep KaHNe 12

buoskonorude | Camocrostensuoe obydenue 12
CKHUM

OKCIICPUMCHT

CamocTosTenbHOE BBITIOTHEHUE HCCIIEIOBAHUS 110 AITOPUTMY Ha | 4
TEMBI:

Onenka kayecTBa aTMOC(EPHOTO BO3AyXa

OmeHka KayecTBa OYB METOJIOM (PUTOTECTHPOBAHUS

OrneHka KayecTBa BOJ] IOBEPXHOCTHBIX BOJJOEMOB IO
OPTaHOJENTUIECKUM U (PU3UKO-XMMUYECKIM CBOMCTBAM
Brnusinue I1AB Ha pocT 1 pa3BUTHE CEMSIH BBICIIMX PaCTEHUN
Bnustare coseBoro 3arpsi3HEHUs Ha pOCT U pa3BUTHE CEMSTH
BBICIIIUX PacTEHUMN

O6ocHOBaHME aKTyaJIbHOCTH BEIOPaHHOH TeMbl. BrisiBieHne
po0OsieMbl HccnenoBanus, GopMyITupoBaHHUe TUIOTE3bl. BriOop
METOJIOB MccliefioBanus. BeIOOp Touek oTOopa nmpod Ha
TeppuTopuu uccinenoanus. [loctanoBka Lesneit u 3anau
uccnenoBanus. Onpenenenne GopMbl IPEACTABICHUS
pe3ynbTaToB HccieaoBanusa. OnpeneneHue TarnoB u
COCTaBJICHHUE IIJIAHA UCCIIETOBAHUS

[ToaroroBka HEOOXOMMOM TIOCYABI U MaTepUaa s 4
HKCIIEPUMEHTA, IPOBEJCHHE SKCIIEPUMEHTA, IEPUOANYECKAs
MpOBEpKa TEUYEHUS dKCIIepUMEHTa/ cOOp MaTepuaia B
BBIOPAHHBIX TOYKAX 0TOOpa Mpood

BrrsiBiienue 3aKk0HOMEpPHOCTEH, (POPMYITHPOBAHNE BBIBOIOB H 4
MIPOTHO30B, OIIEHKA Ka4eCTBa UCCIIEyeMOro 00beKTa Mo
pe3yibTaraM OMOIKOJIOTHYECKOTO aHAIH3a

[IpomexyTrounas arrectanus (IK3aMeH) 2

Bcero aexknuit 12

Bcero npaktuyeckux 6
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Bcero camocTosTenbHO 198
Bcero gyacos 216

3.YCJIOBUS PEAJIM3ALIUU PABOYEN ITIPOT'PAMMBI YUEBHOI
JANCIHHUIIJIMHBI

3.1 .Tpe6OBaHI/I}I K MUHUMAJIBHOMY MAaTCPpHUAJIbHO-TCXHUYICCKOMY 00ecrecUeHUIO

KaOuHneT ecrecTBeHHO-HAYyYHBIX JUCIUILTUH — yueOHast ayautopus Ne 1-6.
ObopynoBanue: ydeOHass MeOenb, JOCKa Y4YeHHMUYECKas HAcTeHHas, paboune
MmecTta 11 30 oOyyaromuxcs, pabouee MecTo npernoaaBaresns. MynbTUMeTUHHBINA
KOMIUIEKC, TIOPTaTUBHBIN (HOYTOYK, IEMOHCTPALIMOHHBINA SKpaH, IPOEKTOD).
JIeMOHCTpallMOHHOE 000PYAOBaHUE U Y4E€OHO-HAIJIAJIHBIE MOCOOUS: IJIAKaThl,
HAaIJISAHBIN U pa3JaTOYHbIM MaTEpHUal.

[IporpammHuoe obecrieyeHue:

1. MS Windows 10. Jlutiensun 6eccpounsie. JloroBop Ne K-0033 ot 31.01.2019r.
2. MS Office 2016. Jlunensuu Oeccpounsie. [loroBop AD-44-82-18 ot
14.02.2019.

3. 1O «AntuBupyc Kacnepckoroy, aunen3nonnbiii forosop Ne 1013/K-2773 ot
11.12.2017r.

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

5. CIIC «KoncynbsTanT», cornamenue o corpyaandectse Ne 31 20.05.2003r.

3.2. UudopmarmonHoe odecrnieueHue oOydeHus.

[lepeyenb pekoMeHAyEeMbIX Y4YeOHBIX u3naHuid, WHTEepHEeT-pecypcos,
JOTIOJIHUTEIIBHOW JINTEPATYPBHI.

OcHoBHas JuTEpaTypa
1. Konecaukos, C. U., Obmas Owonorus : ydebnoe mocoome / C. H.
KonecankoB. — Mocksa : KnoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1.
— URL: https://book.ru/book/949522 (nata ob6pamenus: 13.09.2023). — Texker :
ANEKTPOHHBIN.
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2. Apeirun, B. H. buonorus. ba3oBeiii u yrmyOsenssii ypoBau: 10—11
KJIacchl : yueOHuk mis coo / B. H. Speirun [u ap.]. — 2-e u3n., nep. u A0m. —
Mocksa : FOpaiit, 2023. — 380 c. — (O6meo6pazoBatenbubiii muki). — URL:
https://urait.ru/bcode/530646 (mara obpamenus: 31.08.2023). — ISBN 978-5-
534-16228-8.
3. Myctadun, A. I'., buomorus : yaueonuk / 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.

JonosHuTeIbHAS JIUTEPATYypa:
1. I'enuc, JI. E. MenumuHckas mnapa3uToyiorusi [DJIeKTpOHHBIM pecypc] :
yuebnuk / JI. E. ['eanc. — Cankt-IletepOypr : Jlans, 2018. — 524 ¢. — Pexum
noctyma: https://e.lanbook.com/book/99116

2. Hapeun, Y. P. Counnenus JIBmxeHue pacTeHui [DIeKTpOHHBIA pecypc] /
Y. P. lapeun. — Mocksa : Jlenunrpan : M3n-Bo Axan. nayk CCCP, 1941. —
539 c¢. — URL.: http://biblioclub.ru/index.php?page=book&id=223914.

3. Hapeun, Y. P. Counnenus [Dnexkrponnsiit pecype] / Y. P. lapsun ; 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, U. B. Wpentuunocts B  (PuiaocodCkoif, conuaibHON U
KyJIbTYPHOH aHTPOMOJOTHHU [DNEeKTPOHHBINA pecypc| : yueOHoe mocodue / U. B.
Maneirusa. — 2-e¢ u3na. — MockBa : Cornacue, 2018. — 240 ¢. — URL:
http://znanium.com/go.php?1d=978413.

3. MortopuHna, JI. E. ®unocodckas anTponosiorusi [ InNeKTpoOHHBIN pecypc] :
yuebnoe nocooue / JI. E. Moropuna. — 3-e uzja., nepepad. u gom. — Mocksa :

NH®OPA-M, 2017. — 236 ¢. —URL: http://znanium.com/go.php?id=758149
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HNuTepHer-pecypcesnl:
1. www.sbio.info (Bcs Ouonorus.CoBpemMeHHass OHOJIOTHS, CTaTbhH,
HOBOCTH, OMOIHMOTEKA).
2. www.window.edu.ru (Egunoe okHO pgoctynma K 00Opa3oBaTenbHBIM
pecypcam UHTepHeTa mo OMoiI0run).
3. www.Sballov.ru/test (Tect nnsi aOUTYpHEHTOB MO BCEMY IIKOJIBHOMY

KypCy OMOJIOTHH).

4.  www.vspu.ac.ru/deold/bio/bio.htm (TenexoMMyHUKAIIMOHHBIC
BUKTOPUHBI 1O OWOJNOTMM — DOKOJOTMM Ha cepBepe BopoHEKCKOoro
YHUBEPCUTETA).

5. www.biology.ru (buomnoruss B OtkpbiToM koJutemxe.CallT CcoIepKuT
AJIIEKTPOHHBIN YueOHUK 110 6uosoruu, On-line TecTsr).

6. www.informika.ru (QneKTpoHHBIN Y4eOHUK, OOTBIION CIUCOK MHTEPHET-
PECypCoB).

7. www.nrc.edu.ru (buonornueckas kaptuHa mupa.Pa3zien KoMIbOTEPHOTO
yueOHMKa, pa3pad0TaHHOIO B MOCKOBCKOM TOCYJAapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Penkue u rcuesaromue KUBOTHbIE Poccun — MpoeKT
Oxonorunyeckoro nentpa MI'Y um. M.B.JlomoHocoBa).

9.  www.kozlenkoa.narod.ru ([Iynst Tex, KTO y4yuTcs caM U YUYUT JPYTUX;
OYHO Y AWCTAHIIMOHHO, OMOJIOTUH, XUMHH, APYTUM TIPEIMETaM).

10. www.schoolcity.by (buomorust B Bompocax u 0TBeTax).

11. www.bril2002.narod.ru  (buonorus nmns  mkonepHuUKOB.  Kpatkas,
KOMIIaKTHAsl, HO JOCTAaTOYHO MOApoOHast mHopMmalus mo pazaenam: «OoOmas

ouonorus», «boranukay, «3000rus», «HeI0BEK»)
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3.3. YcnoBus peanuzanuu pabodeil mporpamMmbl sl HHBIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOKHOCTSIMU 3]IOPOBBS

OOyuyeHue HWHBAIWIOB W JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBbBS
OpPraHU30BaHO COBMECTHO C JPYTUMH O0yUYarOIIUMUCS.

Jns ocBoeHUs y4yeOHOM TUCHUIUIMHBI B (GoHAEC OMOIMOTEKHM W SIEKTPOHHO-
OMOTMOTEYHBIX CUCTEMaX MMEETCsS OCHOBHASI M JIOTIOJHUTENIbHAS yueOHas TuTeparypa
B BHJIC DJICKTPOHHBIX JIOKYMEHTOB.

B JeknuoHHBIX  aymuTOpHsX ~ OOOpPYAOBAaHBI  CIEIMATIBHBIE MeECTa C
BO3MOKHOCTBIO pa3MEIICHUs CTYJACHTOB Ha KpPECIEe-KOJMACKE U TOJKIIOYEHUS K
ANEKTPUUYECKON CETH TEXHUYECKUX CPEACTB O0yUEHUSI.

[Ipu mpoBeeHnH NMpoIeIyphl OIIECHUBAHUS PE3YJIHTATOB O0yUEHUsI MHBAIUIOB U
JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS IIPEAYCMAaTPUBACTCS UCIIOIH30BAHHE
TEXHUYECKHX CpEACTB, HEOOXOMUMBIX MM B CBSI3M C HX WHIUBUIYaIbHBIMHU
0COOCHHOCTSIMH. JlaHHBIE TEXHUYECKHE CpPEICTBA MOTYT OBITh TMPEICTABICHBI
PernonansHbIM y4eOHO-HAYYHBIM IEHTPOM MHKIIFO3UBHOTO 00pazoBanus Yenl'V.

3.4. B cnyuae peanuzanuu AWCHHUIUIMHBI C HCHOJIB30BAHHEM DJIEKTPOHHOTO
oOy4eHUs1, TUCTAaHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHIA OOIICHUE 00yUYAFOITUXCS H
MpernojaBaTeisl OCYIIECTBIACTCS B PEKUME pPEATbHOTO BPEMEHU OHJIAWH-JIEKIIUU
(BeOMHApHI), YaThl, BUACO-KOH(pEpeHIMU WM oTiIokeHHoro BpemeHu (Moodle,
(bOpyMBI, AIEKTPOHHAS TTOYTA, COLIUATBLHBIE CETH, MECCEHIXKEPHI).

Bonbiyto yacte BpeMeHu 00ydaromuecs caMoCTOsATENbHO padoTatoT ¢ yueOHo-
MeTonudeckuMu Marepuanamu. CTyJIeHTbl UMEIOT BO3MOKHOCTh KOHCYJBTUPOBATHCS C
MIPEnoaaBaTesIeM 0 BCEM BOMPOCAM, BO3HUKAIOIIUM B XOJI€ CAMOCTOSITEIbHON paboThI
nocpeacteom  Moodle, ¢GopyMoB, 3JIEKTPOHHOW TOYTHI, COIMAJIBHBIX CETEH,
MECCEH]I>KEPOB.

JocTymn oOy4Jaronuxcsi K yueOHbIM pecypcam B PeKUME OTIIOKEHHOTO BPEMEHH,
CaMOCTOSITEIbHON pabOThI OCYIIECTBISIETCS Yepe3 CeTh MHTEPHET B yIOOHOM ISl HETO

MCCTC, BDCMCHHU U TCMIIC.
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4. KOHTPOJIb U OIIEHKA PE3YJLTATOB OCBOEHHUSA YYEFHOM
JUCHUIIJIMHBI

KoHntponb © oOIeHKa pe3ylabTaTOB OCBOCHHUS Y4ye€OHOM  JAMCIUIUIHMHBI
OCYILIECTBIISIETCS TPEnojaBaTesieM B IPOLECCe MPOBEACHUS MPAKTHUYECKUX 3aHATHUH,
mupdepeHIIMPOBaHHOIO  3ayeTa, a  TakKe  BbIIOJHEHUs  OOy4YaroIMMHCS
WH/IMBUTyaJIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEIOBAHUM.

@DopMBI 1 METOIBI KOHTPOJIS U OLIEHKU PE3YyIbTaTOB O0yUECHUS:

Tekymmi KOHTPOJb: TECTUPOBAHUE, KOHCIEKTUPOBAHHUE, OTYETHI IO
MPAKTUYECKUM 3aHATHUSM, BHEAY IUTOPHON CaMOCTOSITENIbHON padoTe.

[TpomexxyTouHbIN KOHTPOJB: AU HEepeHIIUPOBAHHBIN 3a4eT, SK3aMEH

[Ipy HEOOXOAMMOCTHM HWHBAIWAAM W JIMIIAM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU  3J0POBbsl NPEAOCTABIACTCS JOIOJHUTEIBHOE BpeMs Ul

IIOATOTOBKH OTBCTA HaA III/I(l)(I)epGHIII/IPOBaHHOM 3a4CTC U OK3aMCHC

Conep:xanue o0yyeHnsi XapaKTepUCTHKA OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH CTY/I€HTOB (HA yPOBHe
Y4eOHBbIX JIeHCTBH)

BBenenne O3HakoMIIEHHE ¢ OMOJIOTHYECKUMU CUCTEMaMH Pa3HOT'O YPOBHSI: KJIETKOH,
OpraHu3MOM, MOMYJISLUeH, SKOCHCcTeMOl, brochepoit. OnpezeneHue pou
ouonoruu B GOpMUPOBaHNH COBPEMEHHOM €CTECTBEHHO-HAYYHOIN KapTHHBI
MHpPa ¥ PAKTHYCCKON e TeIbHOCTH JIIOCH.

OOyuenue coOII0ICHUIO TIPABUIT TTOBEJICHHS B IPUPOJIE, OEPEKHOMY
OTHOILICHHUIO K OMOJOTUUECKUM 00bEKTaM (PACTCHHSIM M )KUBOTHBIM M MX
coolmiecTBaM) U UX OXpaHe

YYEHMUME O KUVIETKE
XumMunuyeckas YMeHue IPpOBOAUTH CPABHEHUE XUMHUYECKOW OpPraHU3aluu )KUBbIX U
opraHusaunms HEXHBBIX OOBEKTOB.
KJIeTKH [Tomyyenue npencTaBiIeHNs O POJIM OPraHUYECKUX U HEOPTraHUYECKUX

BCIICCTB B KJIICTKC
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Crtpoenue n
(pyHxuuM KIETKH

W3yuenue cTpoeHUs KIETOK 3YKapHOT, CTPOCHUSI 1 MHOT00Opa3us KIETOK
pacTEeHUI U KUBOTHBIX C IIOMOIIBIO MUKPOIIPEIapaToB.

HaGntoneHue Ki1eTok pacTeHUH U KUBOTHBIX [10JI MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpEIIapaTax, uX OIUCaHUE.

IIpuroToBneHue U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.

CpaBHeHUE CTPOEHHs KJIETOK PACTEHUH U )KHUBOTHBIX IO TOTOBBIM
MHUKpoInpenaparam

OO0MeH BelecTB "
npeBpalleHue
JHEPTUH B KJIETKe

YMeHue CTPOUTh CXEMbI SHEPreTHUeCKoro oOMeHa u OuocuHTe3a Oenka.
[Tonmy4yenue npeacTaBieHUs: O IPOCTPAHCTBEHHON CTPYKType Oelka,
mounekyn JJHK u PHK

Ku3HEeHHBIH UK
KJETKH

O3HakoMJIEHHE C KJIIETOYHOM T€OpUEH CTPOEHHSI OPIraHU3MOB.

VYMeHHe caMOCTOSTENIbHO UCKATh JJOKA3aTeIbCTBA TOrO, YTO KIETKa —
3JIEMEHTapHas KHUBasi CUCTEMA M OCHOBHAs CTPYKTYpPHO-(YHKIIMOHATIbHAS
€IMHUILIA BCEX JKUBBIX OPraHU3MOB

OPI'AHU3M. PASBMHOKEHUE U UHAUBUAYAJBHOE PASBBUTHUE OPI'AHU3MOB

Pa3mHo:xeHue OBJ'IaI[eHI/Ie 3HAaHUAMHA O PA3MHOKXCHHUHA KaK O Ba)KHEHIIIEM CBOMCTBE >KUBBIX
OpraHusmMoB OpraHu3MoOB.
VYMeHne caMOCTOSTEILHO HAXOAUTh OTINYNS MUTO3a OT Meﬁosa, onpeacisisd
9BOJJIIONUMOHHYIO POJIb 5THUX BUIOB ACJIICHHUSA KIICTKU
I/IHIII/IBI/IHyaJII)HOQ O3HaKOMIJIEHHE C OCHOBHBIMH CTaIlusAMU OHTOI'CHEC3a Ha ITPUMECPEC pa3BUTHA

pa3sBuTHEC OPraHuimMa

MO3BOHOYHBIX KUBOTHBIX.
YMeHue XapakTepu30BaTh CTaJUH TOCTIMOPHOHAIIBHOTO Pa3BUTHS Ha
npumMepe yenaoBeka. O3HaKOMIICHHE C TPUYMHAMH HApYIICHUH B Pa3BUTHU
OpraHHU3MOB.

PasButne ymeHus nmpaBuiIbHO (GOPMHUPOBATH JOKA3ATEIBHYIO 0a3y
HBOJIFOLIMOHHOTO Pa3BUTHSI )KHBOTHOTO MUPa

HNuauBuayanbHoe
pa3BUTHE YeJI0BeKa

BrisBiienne u onvcanue MpU3HAKOB CXOJICTBA 3apOABIIIEH YeToBeKa 1
JPYTUX TO3BOHOYHBIX KaK JI0Ka3aTeIbCTBA UX ABOJIOIIMOHHOTO POJICTRA.
[Tomyuyenue npeacTaBiIeHHs O MOCIEACTBUAX BIMSHUS AJIKOTOJIsl, HHKOTHHA,
HApPKOTUYECKUX BEIIECTB, 3arPS3HEHUS CPEJibl Ha pa3BUTHE U
PENpPOAYKTUBHOE 3/J0OPOBBE UEIOBEKA

OCHOBBI 'EHETHUKH U CEJIEKIIUA

3akoHOMepHOCTH
H3MEHYNBOCTH

O3HaKOMJICHHE C HACJIECTBEHHON U HEHACIIEACTBEHHON U3MEHYUBOCTBIO U
ee OMOJIOTMYECKON POJIBIO B ABOJIOIMH KHBOT'O MHpA.

ITosrydyeHne npeacTaBIeHNs O CBSI3U T€HETUKU U MEAULIMHBL. O3HaKOMIIEHUE
C HACJIEJICTBEHHBIMU OO0JIE3HSIMU UeJIOBEKa, UX IPUUMHAMHU U

PO UITAKTUKOM.

N3yueHne BIMAHMS AIKOTOJIM3Ma, HAPKOMAHUM, KyYpEHHS Ha
HACJIEICTBEHHOCTh Ha BUACOMaTEpHaIe.

Ananu3 (eHOTUINYECKON N3MEHUYNBOCTH. BBISBIICHHE MyTareHOB B
OKpY>KaloIleH cpelle U KOCBEHHAsI OLIEHKA BO3MOKHOT'O MX BIUSHUSA HA
OpraHu3M
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OcCHOBBI CeJIeKITHH
pacreHuii,
JKHBOTHBIX U
MHUKPOOPTraHU3MOB

[Tonyuyenue npeacTaBieHHs O TEHETUKE KaK O TEOPETUUYECKON OCHOBE
CCIICKIIHH.

Pa3Butue MeranpeaMeTHBIX YMEHUH B ITPOLIECCE HAXOXKICHHSI Ha KapTe
LIEHTPOB MHOT000pa3Hsi ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTEHUHN U
JIOMAIITHUX KUBOTHBIX, OTKPBIThIX H. Y. BaBunoBsiM.

N3ydenne MeTo10B THOPHIN3AIMH U UICKYCCTBEHHOTO 0TOOpa. Y MEHHE
pazOUpaThCs B STUYECKUX aCMEKTaX HEKOTOPHIX JIOCTHKEHUH B
OMOTEXHOJIOTHH: KIIOHUPOBAHUY JKUBOTHBIX M IMPOOIeMax KJIOHUPOBAHHUS
YyeJIoBeKa.

O3HakoMJIEHHE C OCHOBHBIMU JOCTHKEHUSIMU COBPEMEHHOM CENEKIINHI
KYJbTYPHBIX PACTEHUM, TOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB

MPOUCXOKIAEHUE U PABBUTHUE )KU3HU HA 3EMJIE. 3BOJIOIIMOHHOE YYEHUE

IIpoucxoxnaenue u
HaYaJbHbIE TAIbI
pa3BUTHSA )KU3HU HA
3emare

AHau3 1 OLEHKA Pa3IMYHbIX TUIOTE3 MPOUCXOXKICHHS HKU3HU.
[Tonmy4yenue npeacraBieHus 00 yCI0KHEHUH KUBBIX OPIraHU3MOB Ha 3emMiie
B IIPOLIECCE IBOJIOLIUU.

YMeHue 3KCIepuMEHTaIbHBIM ITyTEM BBISBIIATh a1allTUBHbIE OCOOCHHOCTH
OpPTaHU3MOB, UX OTHOCHUTEIIbHBINA XapakTep. O3HaKOMIIEHUE ¢ HEKOTOPBIMU
IPEJCTaBUTENIAMU PEAKUX U UCUE3AIOIIUX BUJIOB PACTCHUN U )KUBOTHBIX.
[IpoBenenue onucanusi 0codeit 0HOTO BHA 10 MOP(OIOTHIECKOMY
KPUTEPHIO NIPH BHIMOJIHEHUH J1a00paTOpHOI paboThl. BolsiBieHue uept
MPUCTIOCOOICHHOCTH OPTaHU3MOB K Pa3HBIM cpesiaM OOUTaHus (BOJHOM,
HA3eMHO-BO3/1YIIIHOM, TOYBEHHON )

HUcrtopus passutus
3BOJTIOIHOHHBIX
uaei

N3yueHune Haciaeaus 4eI0BEYECTBA HA IPUMEPE 3HAKOMCTBA C UCTOPHUEH
pazButus sBomonMoHHbIX uaen K. Jlunues, K. b. Jlamapka Y. [lapBuna.
OrneHrBaHUE POJIH HBOJIOIMOHHOTO YYSHHSI B (DOPMUPOBAHUH
COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

Pa3BuTHe criocOOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIIH, JTOTMUYECKH
00OCHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIPUHUMATD U aHAIU3UPOBATh
MHEHUS COOECEeTHUKOB, TPU3HABAs IPABO JAPYroro yejaoBeKa Ha HHOE
MHEHHE

MuKpO3BOJIIOIUA U
MaKpO3BOJIIOI U

O3HakOMJICHHE C KOHIEMIINeH BU/Ia, €€ KPUTEPHUSIMH, TT0100p IPUMEPOB
TOTO0, YTO MOMYJISIIUS — CTPYKTYpHAs €IMHUIA BUAA U IBOJOLIHU.
O3HakoOMIJICHHUE C IBIKYIIUMUCS CUJIAMU HBOJIIOIIUU U €€
JI0Ka3aTeJIbCTBAMHU.

YcBoeHue TOTO, YTO OCHOBHBIMH HAIPABICHUSIMH 3BOJIOIIMOHHOTO
rporpecca sSBJISITCS OMOIOrHUeCKUid Tporpecc U OUOIOTHYECKU perpecc.
YMeHue oTCTanBaTh MHCHHE, O COXPAHCHHH OMOJIOTHIECKOTO
MHOT000pa3usi Kak OCHOBE YCTONYMBOCTU OUOCGHEPHI U MPOTPECCUBHOTO €€
pa3BUTHA. Y MEHHE BBISBISTH IPUIUHBI BRIMHUPAHUS BUIIOB

MNPOUCXOKJIEHUE YEJIOBEKA

AHTpOnoOrexes

Ananu3 u OLCHKA PA3JIMYHBIX T'UIIOTE3 O NPOUCXOKICHUN YCIIOBCKA.
PazButue YMCHUA CTPOUTH JOKA3ATCIbHYIO 633}’ 8(0) CpaBHHTeHLHOﬁ
XapaKTCPUCTHUKE YCJIOBCKA U IIPUMATOB, I0Ka3bIBas UX pOACTBO.
BrisiBiaenue stanon SBOJIIOIIMH YCJIOBCKaA
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YesoBeueckue pachl

YMeHue JA0Ka3bIBATb PAaBCHCTBO YCJIIOBCUYCCKUX paC HAa OCHOBAHUHN UX
poACTBa U €AUMHCTBA IPOUCXOKICHHA. PazButne TOJICPAHTHOCTHU, KPUTHUKA
pacu3Ma BO BCCX €I'o IMMPOABJICHHAX

OCHOBBI OKOJIOI'nu

JKOJIOTHSI — HAYKA
0
B3aUMOOTHOIIEHUSIX
OPraHu3MOB MEKIY
c000ii 1
OKpY:KamIIei
cpenoit

W3yuenue 5K0I0rn4eckux (GakToOpoB M WX BIUSHHS HA OPTaHU3MBI.
3HAaKOMCTBO C 9KOJIOTUYECKUMHU CHCTEMaMHt, UX BUIOBOW U
IIPOCTPAHCTBEHHOW CTPYKTYpaMu. Y MeHHE OOBSACHATh IPUUMHBI
YCTOHYMBOCTH M CMEHBI YKOCHUCTEM.

O3HaKoOMJICHHE C MEXBHIOBBIMU B3aUMOOTHOILEHUSIMU B SKOCUCTEME:
KOHKYPEHIIMEH, CHMOM030M, XUIITHUYECTBOM, MTAPA3UTU3MOM.

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

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

Onucanue aHTPONOr€HHBIX U3MEHEHUH B €CTECTBEHHBIX IPUPOJIHBIX
nanamadTax CBOeH MECTHOCTH.

CpaBHUTENIBHOE ONMCAHUE OJTHOM U3 €CTECTBEHHBIX IPUPOHBIX CUCTEM
(Hanpumep, jeca) U Kakoi-HUOY/Ib arpO3KOCUCTEMBI (HapuMep,
MIIEHUYHOTO IOJIA).

CocraBieHne cxeM repeiadyr BEmeCcTB U SHEPTHH 10 HETSIM TUTaHUs B
IPUPOJHOM SKOCUCTEME U arpoLeHO3e

buocdepa —
rjiooajbHas
IKOCHCTEMA

Oznakomienue ¢ yuenuem B. . Bepuaackoro o Ouocdepe kak o
r7100aIbHOM HKOCHCTEME.

Hanmune npezncraBieHns o cxeMe SKOCUCTEMBI Ha puMepe ouocdepsl,
KpyroBOpOTE BEILIECTB U MPEBpaIlleHuu dHEprun B 6uocdepe.

YMeHune 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHoc(hepe Ha KOHKPETHBIX
npuMepax

buocdepa un yesoBek

Haxosxnenue cBsi3u u3MeHeHus B Onocdepe ¢ mocaeaCTBUIMH
NesITeIbHOCTH YeJIOBEKa B OKpYXKAIoWIeH cpesie. Y MEHUe OnmpeesiTh
BO3/ICHCTBUE MPOU3BOJICTBEHHOM JIEATEIIPHOCTH HA OKPYXKAIOIIYIO CPEIy B
o0nactu cBoeit Oynymie mpodeccuu.

O3HakOMJICHHE C TII00aTbHBIMU YKOJIOTHYECKUMU TIPOOJIEMaMHU M YMEHUE
OTIPEACTATH MYTH UX PEIICHUS.

Onucanue U MPaKTUIECKOE CO3/IaHNE UCKYCCTBEHHON 3KOCHCTEMBI
(mpecHOBOHOTO akBapuyma). PerieHre sK0I0rmueckux 3aau.
JleMOHCTpHUpPOBAHKUE YMEHUS TIOCTAHOBKH IICJICH JIEITeILHOCTH,
IJIAHUPOBAHUS COOCTBEHHOM JIEATEILHOCTH JIUIS TOCTHIKCHUS
MTOCTABIICHHBIX TICJICH, MPEABUICHUS BO3MOKHBIX PE3YJIbTATOB 3TUX
JEHCTBH, OpraHU3allui CAMOKOHTPOJISI U OIICHKH MOJTYYEHHBIX
pe3ynbratoB. O0yueHue COONFOICHUIO TPABUIT TOBEACHUS B IPUPOJIC,
0epeKHOMY OTHOIIEHUIO K OMOJIOTUYECKUM 00bEKTaM (PacTeHUsAM,
YKUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHE

BUOTEXHOJIOI'MX U BUOHHUKA
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BbuoHNKka Kak 01HO
M3 HalNIpaBJIeHUM
0MoJI0THM U
KHOEepHeTHKHU

O3HakOMJICHHE C IPUMEpPaMH HCIIOJIb30BAHUS B X035 HCTBEHHON
NEeSATEILHOCTH IO MOPPO(DYHKIIMOHAITBHBIX YePT OPraHU3AIHH
pacTeHuil U )KUBOTHBIX TIPU CO3JITAHUH COBEPIICHHBIX TEXHUYECKUX CUCTEM
1 YCTPOWCTB IO aHAJIOTHH C KUBBIMH CUCTEMaMH. 3HAKOMCTBO C
TpyOUYaTHIMH CTPYKTYpPaMH B )KHBOH MPUPOJIC ¥ TEXHUKE,
AdPOTMHAMUYCCKUMU ¥ TUAPOTUHAMUICCKUMU YCTPOHCTBAMU B )KUBOU
MPUPO/IC U TEXHUKE. Y MEHHE CTPOUTH MOJICIH CKIIQA4aTOl CTPYKTYPBI,
HCIIOJIb3YEMBIC B CTPOUTEIIHCTBE
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