rocyJapcTBeHHOE OI0/KETHOE 001Ie00pa3oBaTenbHOe yuapexaeHue CamMmapckoi
o0nactu cpeHsis o0eo0pa3oBaTeabHas IKOJIa KMEHU OJTHOTO KaBajiepa op/ieHa
Cnagsl Iletpa BacunbeBuua Kpasnosa c. CTaponoXBHCTHEBO MyHULIUIIAIEHOTO
paitona [loxBuctHeBckuii Camapckoil 061acTu

IIpoBepeno YTBEepKICHO
3am. gupexropa no YBP npuka3oM Ne64/4 - on
HaBbinenko /1.3. ot «31» aBrycra 2023 r.
(moanuck) (®HO)

«31» aBrycra 2023r. N.o.mupexropa [Toremkuna I'.B.
[.B.[lorenxusa
C=RU_0=[B0Y COLL
. [1.B Kpaguoes
. C.TanoNoXBNCTHERD,
CN=[_B_[lotewxusa,
E=poteschkinamailm

‘I ‘\ 2023-08-31 17:30:46
PABOYAS ITPOT'PAMMA

[Ipeamer (kypc) Ouonorus
Krnacc 10-11
OO6111ee KOTMYECTBO YacoB 1Mo yueOHoMy riany 204 yaca

CocraBnena B cooTBeTcTBHM ¢ DeniepaibHON paboyei mporpaMmmoil mo OMOoJOruu.

VY4eOHUKMH:

[Taceunnk B. B., Kamenckuii A.A., Py6nioB A.M., nox pen. Ilaceunuka B. B. 10
k1. M. IIpocBemenue, 2023r.

[Taceunuk B. B., Kamenckuit A.A., Py6rioB A.M., nox pen. [Taceunuka B. B. 11
ki1. M. IIpocBemenue

Paccmotpena Ha 3acegannu MO eCcTeCTBEHHO-HAyYHOTO [IUKJIa
ITporokois Nel ot «31» aBrycra 2023r.

PykoBogurens MO Tumocdeera UK.
(moamucek)




MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma 1o yueOHOMY mpeamety 'buomorus" (mamee - Oumoisiorwms) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe denepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit deaeparum,
OdI'OC COO, Konmenuuu mpenojiaBaHus ydeOHOro mpeamera «buojorus» u
OCHOBHBIX MOJIOKEHU (PenepaabHoi paboueit mporpaMmbl BOCIIUTAHUS.

Yuebnbiii npeamer «buomnorusy yrimyonéaHoro yposHs u3ydenwms (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMITOHEHTOB NpeaMeTHOW obnactu «EcTtecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbie
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIriayOJEHHOM YpOBHE, SIBIISIIOTCS CIIOCOOOM
mupdepeHnmanmn  00ydeHUsT Ha YPOBHE CpPEIHET0 O0O0mero ooOpa3oBaHUS U
MPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeaHUM TTPOoPeCCUOHATIEHBIM 1 BBICIITUM 00pa3oBaHueM. B To e BpeMms
KOKIBIM M3 3THUX YYEOHBIX TMPEIMETOB JODKEH OBITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pelieHue o0pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
3a/1a4, CBSI3aHHBIX C MpodopHueHTAlMe OOyYaromuXcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON OO0JacTW HAy4YHOTO 3HAHMWsSI, CBSI3aHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CITOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHOMy mpenmery "buonorus" ma€t mpencraBieHHE O
Hea W 3ajladyaX M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOiaEéHHOM
YpOBHE, onpeaesisieT 00s13aTesIbHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHUE, €T0
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMmaMm, paclpeleleHue 10 Kiaccam,
PEKOMEHAYET TMOCJIEeI0BATeIbHOCTh H3YyUCHUS Y4eOHOTO MaTepuana ¢ y4ETOM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKKM y4eOHOro IMpoiiecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuaromuxci. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIUMIT TPEEMCTBEHHOCTH C HM3y4YeHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOrO  oOmiero  oOpasoBaHusi, Ojarogapss 4emMy MpOCMaTpUBaeTcs
HAIMpaBJICHHOCTh HA  TIOCIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUMH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIICHUSI, TPEJICTABICHUNH O 3I0POBOM 00pa3e »KU3HH, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOUIEHUS K OKpYXKawmled npupoaHoi cpeae. B
porpaMme 1o OMOJIOTHUHU TaKke MOKa3aHbl BO3MOXHOCTH Y4€OHOTO IpeaMeTa
«buonorusiy B peamuzaruu  TpeboBanmit DPI'OC COO k mMmIaHUPYEMbIM
JUYHOCTHBIM, METAllpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHHUs U B
GbopMHpOBaHUM OCHOBHBIX BHUJOB y4€OHO-TIO3HABATEIHHON  JEATEIHHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJIEpXKaHUsI OMOJIOrMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepIaeT OMOJIOrHYecKoe 00pa3oBaHHWE B IIKOJE W OPUEHTHPOBAH Ha



pacimimpeHue U yriayOieHue 3HaHUK OOYyYaroIIMUXCS O XUBOW MPUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOM OHOJOTrHH, SMOPUOJOTUM M OMOJIOTMM pPa3BUTHUA,
TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOT UM, IBOJIIOIIMOHHOTO YYSHHS U SKOJIOTUH.

N3yuenue yueOHOro mnpenmera «buosnorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY MOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHHUsT B  By3aX W OpraHu3alusxX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpX aHHUS COCTABISAET CHCTEMa
OMOJIOTUYECKUX  3HAHUW, TIOJYYEHHBIX TMPU  HU3YYCHHH  OOYYaIrOIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kimaccax 3TH 3HAHUS MOJNYy4YalOT pa3BuTHE. Tak,
pacimiMpeHbl U YriyOJieHbl OMONOrMYecKrWe 3HAHUS O PACTEHHUAX, JKHUBOTHBIX,
rpu0ax, OaKTEepHsIX, OpPraHM3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIAJHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIHOJIb30BaTh KaK OPUEHTHUPHI YISl MOCIETYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke WHTErpanus OMOJOTMYECKHX 3HAaHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOTYYCHHBIMU OOYYAIOIIUMHUCS TIPU HU3YUCHHUH
($u3MKKN, XMMHHU, Teorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpammbl 1o yuyeOHomy mpeamery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNMOHHBIN MOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHu3aliu, 3BOJIIOIMN OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHEHHUs OHMOJOTHYECKOro paszHooOpasus mmaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJIOTHH, SMOPHONOTHHM U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU U CENEKLWH, OMOTEXHOJIOTUH M CHUHTETUYECKOU
OMOJIOTMH, AKTyaJIU3UPYIOTCS 3HAHMS OOydYaroIIMXcd MO OOTaHHUKE, 300JI0THH,
aHatoMuu, (usnonoruu uenmoBeka. B 11 kjacce u3ydaroTCs 3BONIOLUOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yYeHue o ouocdepe.

VYuebnnii mnpeamer «buonorus» mpusBaH = 00€CHIEYUTH  OCBOCHHE
o0yJarouMHUCcs: OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, IPUHIUIIOB U MPABUIL,
JIeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTSIX KIJETKH, OpraHu3Ma, MOy,
OMOIIeHO3a, YKOCUCTEMBI, O BBIAIOIINXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aCleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTUSL M TOJJCPKAHUS MHTEpeca OOydaroluxcs K OHOJOTMH Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACpX aHUHU MPOTpaMMbl
1o OMOJIOTUU MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS M PA3BUTHUSA
TOM WM MHOW o0nacTh OMOJOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOeKHBIX
yU€HBIX B pellIeHNE BaXKHEHUIIINX OMOJIOrMYECKUX U SKOJIOTHYECKUX MPOOIeM.



Lenb uzydenus yuebHnoro npeamera «buonorus» Ha yrinyoaéHHOM ypoBHE —
OBJIQZICHHUE  OOYyYaIOUMMHUCS  3HAHUAMHU O  CTPYKTYPHO-(YHKIHMOHAJIBHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra W MPUOOpETEeHHE yMEHUH
UCIIOJIb30BaTh 3TH 3HaHUA B (POPMUPOBAHMM MHTEpECA K ONpeenEHHON o0nacTu
npohecCHOHANBPHOM JESTENIbHOCTH, CBSI3aHHOM ¢ OWONOrHel, WM K BBIOOPY
y4eOHOT0 3aBeICHUS AJI MPOAOHKEHNUS OMOIOTHYECKOTO 00pa30BaHusl.

JlocTykeHne 1enu H3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yIayOIEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIIEIYIOIINX 3a1au:

OCBOEHHUE O0YYarOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHUHM, MHOIroo0Opa3uu M OCOOCHHOCTSIX OWUOJOTMUECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONYJIALHS, BUA, OMOreoLeH03, Onocdepa); 0 BhIIAIOMINUXCA OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0OBAHUAX B OUOJIOTHH;

O3HaKOMJIEHHE OO0y4arolmmxcs € METOJaMH IO3HaHUS >KUBOW IPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM H
KJIETOYHOM OHOJOruM, 3MOpPUOJIOTMM W OWOJOTMH pPAa3BUTHUS, TE€HETUKH H
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETUYECKOM OMOJIOrMM, HaJICOHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSATEIBHOIO  IPOBEACHUS  OMOJIOTHUYECKUX
UCCIIEIOBaHUM B JsabopaTopud U B mOpupoje (HaONOJEeHUE, H3MEpPEHHUeE,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIAJICHHE OOYYalOUMMHUCA YMEHHUSMH: CAMOCTOSITEIbHO  HAaXOJUTh,
aHaJIM3UPOBaTh W HCIOJIb30BaTh OMOJOTMYECKYI0O HH(OPMALNIO; I0JIb30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOMW; YCTAHABIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM UM  COLMAJIbHO-PKOHOMUYECKHMMH U  3KOJOTHUYECKHUMHU
npo0jemMaMu 4YeJIOBEYECTBA; OLICHUBATh IOCIEIACTBUS CBOEH AESTENBHOCTU IO
OTHOIIICHUIO K OKpY’Karolled NpUPOIHON cpele, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH U COOJIOJATh  MEpBI
nporiIakTUKA WHOEKITMOHHBIX 3a00JIeBaHMI, TIpaBUia MOBEJICHUS B MPUPOJE U
oOecrieyeHus 0€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UpE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO M  TEXHOTEHHOIO0  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y OOYYAIOUIMXCSI MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIJIAIOIIMMHUCSA OTKPBITHSIMU M COBPEMEHHBIMH
UCCIIEIOBAaHUSIMM B OHOJIOTMH, pelIaeMbIMU €10 MpoOJieMaMu, METOA0JIOTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHus] OMOIOrHYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00OBEKTOB U MIPOLIECCOB;



BOCIUTAHHUE y 0OYYAIOIIUXCS [IEHHOCTHOTO OTHOIICHHUSA K KHBOWM MPHUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE SKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpaMOTHOCTH, OOIIed KyJIbTypbl TMOBEIEHUS B  MPUPO/IE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIBLHOM
MPUPOAOTIOIL30BaHUN (COOJIIO/ICHUE TpaBUJI TMOBEACHHUS B MPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(]eprl), COXpaHEHUU COOCTBEHHOTO 3/J0POBbSI U 3/I0POBbS
OKpyXaromux JroAeil  (coOmomeHuss Mep MPOQPIIAKTHKA — 3a00JICBaHUM,
oOecrieyeHne 0E30MaCHOCTH >KU3HEAESTEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO3JaHME  YyCIOBUWA U1  OCO3HAHHOTO  BbIOOpa  OOydarouuMucs
VHIMBUTyaJIbHOU oOpa3oBaTeNbHON TPAaCKTOPUH, CIOCOOCTBYIOIIEH
nocneayonemMy MnpodecCHOHATIFHOMY CaMOOIPENEICHHIO, B COOTBETCTBUU C
WH/IMBUTyaJIbHBIMU UHTEpPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO1iee yKMcao 4yacoB, OTBEACHHBIX HAa M3Y4YEHHE OMOJIOTMHU Ha yriyOJeHHOM
YpOBHE CcpeaHero obmero oopa3oBanus, coctaBmsger 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Henenmo), B 11 kiacce — 102 vaca (3 yaca B HeIeIo).

OT0op OpraHu3zanMoOHHBIX (OPM, METOJIOB U CPEICTB 0OydeHUs OHOJIOTHU
OCYILECTBISIETCS C YY4ETOM CHEUM(PUKU €ro COAEpKaHWS M HalpaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHUsT B OpraHu3alUsiX CPEIHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s3aTenbHbIM yCIIOBUEM NPU 00yYeHUN OMOJIOTHH Ha yriayOJIEHHOM ypOBHE
SBJIIETCSL MIPOBEJCHUE JIADOPATOPHBIX M MIpaKTHUECKUX pabor. Takke yudactue
OOy4YaronIMXcsi B BBIMOJHEHUU MPOCKTHBIX M Y4EOHO-HCCIIEOBATEIbCKUX Pa0oT,
TEMaTHUKa KOTOPBIX  ONpENENsIeTCs yYWTeJIeM Ha OCHOBE  HMMEIOIIMXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas Ononorus — KOMIUIEKCHas Hayka. Kparkas ucropust pa3BuTus
Ouonornu.  buonornyeckue  HayKd M U3y4aeMble ~HUMH  TPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIECAOBAaHUSA B
OHOJIOTHH.

3HaueHre OMOJIOTUH B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cpsizanHbie ¢ Ouosorueil. 3HaueHHe OMOJIOTHMU B
IIPAKTUYECKON  JCATEIBHOCTU 4YEJIOBEKA: MEIMIIMHE, CEJIIbCKOM  XO3SHCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE HPUPOJIBL.

JemoHCcTpauun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. JlapBuH,
VY. TI'apseii, I'. Mengens, B. 1. Bepnanckuu, U. I1. [Tanos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMHM C JIpyTMUMHU Haykamm», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. JKuBble cuCTeMbI M UX H3y4YeHHE

XKuBble cuCTEMBI Kak NpeaMeT u3ydeHust Ouonoruu. CBOWCTBA MKUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CI0XHOCTh M YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alHs,
CaMOBOCIIPOU3BENEHUE, PA3IPAKUMOCTD, U3MEHUNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alu JKUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIMH,
TKaHEBBIH, OpPraHU3MEHHBI, MOIYJISALIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenoTnyeckuit), OmochepHbiii. IIporecchl, NPOUCXOAAIINE B KHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. Ku3Hb Kak (opma CyHIECTBOBAHUS
Marepun. Hayku, nzydaroiue »KrBble CHCTEMbI Ha Pa3HbIX YPOBHSX OpPraHU3alNH.

N3yuenune xuBbIX cucteM. Metoawsl Ouosiornyeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHain3. [lIoHsaTHE O 3aBUCUMON U
HE3aBUCUMOM TmepemMeHHoW. [lmanupoBanue »skcnepumenta. IloctanoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OnEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKaxk€HUs pe3yslbTaTOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupr m cxembl: «OCHOBHBIE TpPU3HAKK KU3HW», «bHonornyeckue
cuctembl», «CBOWCTBAa KUBOW MaTepum», «YPOBHH OpraHU3alUuUd KUBOU
npuponb», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJloBeuecKkoro opranuszmay, «buoreornenos», «buocdepay, «Metoabl
U3YUYEHUS KUBOU MPUPOJIBI».

O6opynoBanme:  jgabopaTopHOoe  O0OpyHOBaHWE  JUISI  TPOBEICHUS
HaOJI0/ICHUH, N3MEpPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonb3oBaHME pa3IUYHBIX METOAOB IpHU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. BuoJsiorusi KJIeTKU

Kietka — CTpyKTypHO-(YHKIMOHANbHAs €IuMHULA >KuBoro. Mcropus
OTKpbITUs KiIeTKU. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIE IOJIO)KEHUS COBPEMEHHON KJIECTOYHOM
TEOPUHU.

Metoapl  MOJEKYISIPpHOM W KJIETOYHOW  OHMOJIOTMHM:  MHMKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOoJ MEUYEHBIX aTOMOB, Au(depeHunanbsHoe
HEeHTpUYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue Qurkcupo8aHubix
K1emokK. DIEKTpOHHAasT MUKpockomnus. Koughokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiaen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBIN MUKPOCKOID,
«HMcTopus pa3BUTHS METOA0B MUKPOCKOIIMM.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnaparbl PpPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KIETOK.

IIpakTnueckass padora «l3ydueHne METOAOB KJICTOYHOW OHOJIOTUU
(xpomartorpadusi, snekrpodopes, auddepeHnranTbHOE EHTPUDYTHPOBAHUE,
[1LIP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOIIEMEHTHI.
Boma n e€ posnb Kak pacTBOpPUTENsl, peareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPErysinuu. MuHepaibHble BEUIECTBA KJIETKU, MUX OHUOIOrmyeckas
poJib. POJIb KATHOHOB ¥ AaHWOHOB B KJIETKE.

Oprannueckre BELIECTBA KIETKU. buonorudyeckue mnonauMmepsl. benkw.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJiekyJbl. [lepBuunas
CTpyKTypa Oenka, mnenTHAHas CBsA3b. BToOpuYHas, TpeTHU4YHAasl, YETBEPTHUUHAS
cTpykTypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccuduxanus  OesKoB.
buonoruueckue ¢pyHkuu 6eaK0B. [lpuonsi.



VYrneBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXapUIbl U MOJIUCAXapUIbL.
O6mmii 1maH crpoeHuss U (QU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM YTrII€eBOIOB.

Jlunuapl. 'aapodunsHO-THApPOdOOHBIE cBOMicTBA. Kiaccudukanus TunuaoB.
Tpurnuuepuabl, QocPoaunuabl, BOCKH, CTepouabl. buonormdeckue GyHKIHH
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JITHK m PHK. CTpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunuun xommuiemenTapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaeHue u omonorndeckue ¢yaknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune Mmonekynsl AT®. Makpospruueckue cBsizu B Moliekyiie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIUU B
kietke. Jpyeue nyxneosuompugpocpamovr (HT®D). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHass OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHUE UCCIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomolekyn. Modenuposanue
CMpPYKmMypbl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
Op2aHUyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpauun

[Toptpersr: JI. [Tomunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinh,
®. Conrep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKHUBOW MTPUPOJIEN.

Tabmuubr u cxemsl: «llepuonnueckas Tabauia XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIbI», «BelllecTBa B cOCTaBe OpraHu3sMoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpOeHHE MOJEKy
yraeBoaoBy, «CTpoeHHe MOJeKyn JUnuaoBy, «HyKIeHMHOBBIE KHCIOTBIY,
«Ctpoenue monekynsl ATD».

O6opynoBaHue: XUMUYECKAsI IOCY1a U 000pyAOBaHHUE.

JlabopaTropnasi padora «O0HapyXeHHE OCIKOB C MOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlabopaTropnass  padora  «lccienoBaHue  HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u GyHKINH KJIETKH

Tumbl KJIETOK: JyKapuoTHYeCKas U Mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBLHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOi KieTku. KieTounasi cteHka OakTepuil U apxe.
OcoOEHHOCTH CTpPOEHHUSI TeTepOoTpOoPHOM M aBTOTPOPHONH MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (mmasmanieMma). CTpykTypa  IUIa3MaTH4YEeCKOU
MeMOpaHbl. TpaHCHIOPT BELIECTB yepe3 IIa3MaTUUYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddysus, obneruéunass auddysus), akTUBHBIA (MEPBUYHBIA U BTOPHUHBIH
aKTUBHBIH TpaHcropT). Ilomynponunaemocts MemOpanbl. PaGora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOIMTO3, Paronuro3. Jk3o1uTo3. Kierounas
crenka. CTpykTypa v QyHKIHNU KIETOYHOU CTEHKU pacTEeHUi, rprOOB.

[uromnazma. [{utozoinb. [{utockener. JBmxenue nutomiazMel. OpraHouabl
kieTkn. OgHoMeMOpaHHbIE OPraHouIbl KIETKH: DSHJOIIa3MaTUYEeCKas CeTb
(BIIC), anmapar I'onbmaxu, JTU30COMBI, UX CTpOCHHE W (PYHKIUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPTraHOUAOB KiIEeTKH. CTpoeHHEe TpaHyJIspHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. ['mankuii  (arpaHyJsipHbI)  3HAOIIIA3MATUYECKHMA
petukynyM. CekperopHas ¢yHkius anmapara ['onbmku. Moougurayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame [onvoocu. Tpancnopt
BEILIECTB B KJIETKE. Bakyosu pacTurenbHbIX KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuui u niacmuod. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIMM MUTOXOHApUM W ractui. [lepBuunsie,
BTOPUYHBIE U  CJIOXKHBIE  IJIACTHABI  (POTOCUHTE3UPYIOIIUX  IYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouzsl kietku CTpoeHue W (yHKIMH HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. lIpomesxcymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvle Mukpoguiamenmyl. MBpIILIEUHbIE  KJIETKH.
Axmunogvle KOMNOHeHmbl HeMbluleuHblX Kiemokx. Muxkpotpyoouku. Kierounsii
nentp. CrTpoeHHe U JBIKEHHUE JKTYTUKOB M pPECHHYEK. MUKpOTpyOOUuKH
uuToruiasmel. LlenTpuons. benku, accoyuupoeéanHvle ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopmsie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoILia3Ma, SAPBIIIKA, UX CTPOCHUE H
byakuun. SnepHsiii O6enKoBBIM MaTpUKC. [IpoCTpaHCTBEHHOE PaCTHOOKEHHE
XpoMocoM B wuHTepdasHOM snpe. Iyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuxa s0epuou o00010uku 8 mumose. AHoephbiii
MpaHcnopm.

Knerounsie BrimoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK IYKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr 1 cxemsl: «CTpO€HHE 3YKAPUOTHYECKON KIEeTKn», «CTpoeHue
JKUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTKn», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPHUOTUIECKON KIIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUabHBIX KIETOK.

Jlaboparopuasi pabGora «M3yueHune CTpOEHUS KIETOK Pa3IMYHBIX
OpraHUu3MOB).

IIpakTnueckasi padora «3yyeHne CBOMCTB KJICTOYHON MEMOpPaHBI».

JlaGopaTtopnasi padora «lccienoBaHue IazMoiu3a M JICIUIa3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckass padora  «l3ydyeHue  JABWKEHUA  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BeniecTB M NPpeBpalleHNe IHEPTUHU B KJIETKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JIBE€ CTOPOHBI MeTabomn3Ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbIA. YdacThe KHUCIOpOoAa B OOMEHHBIX
mpoleccax. JHEpreTudeckoe obecnedeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHbIX TIporieccax. DepMEHTATUBHBIM XapakTep peakluil KIETOYHOTO
MeTabonusma. DEpMEHThI, UX CTPOEHUE, CBONCTBA M MEXAHU3M JEHCTBUS.
Kodepmentsl. Otiuunst ¢epMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. benku-
aKTUBATOPhl U OEIKU-UHTHOUTOPBL. 3aBHCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBrUuHBI CHHTE3 OPraHUYECKHX BEWIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHblll U OKcuceHHblll omocunmes y oaxmepuil. Ceemocobuparowjue
NUSMEHMbl U NUSMEHMbl PeakyuoHHO20 Yyeumpa. POonp XJI0pOIu1acToB B MpoLecce
dotocunTe3a. CreToBas u TeMHOBas (a3wl. Pomoovixanue, Cs., Cy. u CAM-munoi
¢domocunmesa. IIpoayKTUBHOCTh (OTOCHMHTE3a. BiusHue paznuyHbiX (aKTOpOB
Ha CKOpoCTh (poToCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuu, >Xelie300aKTepuu, CEpoO0aKTEepUHu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Oposkenus. [IpomykTbl OpoxeHUss U UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBbIe OPTraHU3MBI. Oransl JHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIN dTam. ['HMKOIN3 — OECKUCIOPOIHOE PACHIEIIIICHUE TIIFOKO3BI.

buonornyeckoe oKUCIIeHHEe, WIK KIETOYHOE JAblxaHue. Pojab MUTOXOHApUH B
nporeccax ouosoruueckoro okucienud. Luknuueckue peakiuu. OKUCIUTEIBHOE
bochopriupoBanue. Iuepeus memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoii ATD-cunmaszvl. IlpeumyiecTsa a3poOHOTO MyTH
oOMeHa BeIleCTB nepe aHadpoOHbIM. DD (PEKTUBHOCTH YHEPTETUYECKOTO OOMEHA.

JemoHCcTpauumn

[Toptpetst: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenperapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DOTOCUHTERY, « DHEPreTUIECKU 0OMen», «brocunTes
oenkay», «CtpoeHue pepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyJOBaHUE JiI MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass  paGora  «l3yyeHune  KaTaJIUTHUYECKOM  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnasi pabora «lV3yueHue QEepMEHTATUBHOTO pacCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIbHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass paGora «CpaBHeHHE TMpoleccoB  (POTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTropHnasi pab6ora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacsiencrBenHasi MH(pOpMAIIUSA U Peajin3alus eé B KJIeTKe

Peakuun MarpuyHoro cuuresa. [I[puHIIUI KOMIIEMEHTAPHOCTH B PEAKIUSAX
MaTPUYHOTO cHUHTEe3a. Peanuzanus HacnencTBeHHol uHbopmanmu. ['eHeTnaeckuit

KOJI, ero cBorctBa. TpaHckpunuus — MarpuuHbiii cuHte3 PHK. [Ipunimmne

TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yyactue TpancnopTHbix PHK B 6nocunrese Genka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanue amuHOKUCIOT. Ponbs pubocoMm B
OuocuHTe3e OenKa.

Cogpemennvie npeocmasieHus o0 cmpoenuu 2enog. Opranusaiusi TeHOMa y
MPOKApUOT U 3YKApUOT. Perynsiius akTUBHOCTHM T€HOB y NpokapuoT. ['mmortesa
onepona (®. XKako6, XK. Mano). MonexynsipHvie mexaHuzmvl IKCNPECCUU 2EHO8
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsel 2enog. Perynsauns oOMEHHbIX
MPOILIECCOB B KieTKe. KineTounsiii romeocTas.

Bupycel — HekneTounbie (GOpMBI KU3HU U o0NHratHeie mapasutbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuznenHviil Yyuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpazcos.
Obpamnas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3aboneBanus 4enoBeka, )KUBOTHBIX, pactenuii. CITN]J], COVID-
19, cornmanbHbIC U METUITUHCKHE POOIEMBI.

buoungopmamura: unmeepayus u ananuz dorvwux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyune.
Ipoepammupyemvie hynxyuu 6enxos. Cnocobvt 00cmasku 1eKapcma.



JeMmoHCcTpanumn

[Toptpersr: H. K. Konbrios, /1. 1. IBanoBCKHIA.

Tabmuier u cxeMbl: «buocunTes Oenka», «I'eHeTHYeCKUl Kom», «BUpYChI»,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsnii 1wk, ero mepuonbl u peryisuus. WHrepdasza u MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaromux B uHTepdase. [loAroToBka KIETKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTHUYECKUI),  CHUHTETHYECKHH |
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPUO bl HUHTEP(A3HI.

Martpuunbeii cunare3 JIHK — perumkanms. ITpunnmnsr permmkanum IHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Temomepsl u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTuIl. JIUIIOWgHBIR U
raryloOuIHBIA ~ HAOOpbl  XpomMocoM. ['omosorumuHble  XpoMocoMbl. [lojoBbie
XPOMOCOMBI.

Henenne knetkm — wmuto3. CTaguum MUTO3a W MPOUCXOJAIINE B HUX

nporneccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHune
MHUTO3A.

Perynsanust MuToTHYECKOrOo IMKIAa KIEeTKU. [Iporpammupyemasi kieTodHas
rubesnpb — arnomnTo3.

Knerounoe siipo, XpomMocoMmbl, (PYHKIIMOHAJIbHAsT TE€HOMUKA. Mexanuzmbl
npoaughepayuu, ouggepenyuposku, cmapenusi u cubeau kaiemox. «l{ugpposas
KiemKka» — Ouourn@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanumn

Tabmuier u cxeMbl: «KHU3HEHHBIN UK KISTKW», «Muto3y», «CTpoeHue
xpomocomy, «Permmkanus JJHK.

OGopynoBaHKe: CBETOBOM MUKPOCKOII, MUKpoOTIpenapaThl: «MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlabGopaTopHasn padora «3ydyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlaboparopHnasi padora «HabGmronenre MuTo3a B KJIETKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MoB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCoOEHHOCTH ~ CTPOEHUS UM JKU3HEICITCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKJIETOYHBIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anmocCBA3p 4YacTell MHOTIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHsl U
cucteMbl opranoB. OpraHusM Kak eauHoe uemnoe. ['omeocras.

Tkann pacreHuid. TuIbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeibHasd,
MOKPOBHAsI, MPOBOJAIAS, OCHOBHAs, MexaHudeckas. OCOOCHHOCTH CTpPOCHUS,
GyHKUMNA U pacoNOKEeHUs TKAaHEH B opraHax pacTeHUM.

TkaHW XKUBOTHBIX M Y€JIOBEKAa. TWMbI )KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpPOCHMs, (DPYHKIMN U
PAaCIOJIOKECHUS TKAHEW B OpraHax KMWBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W Te€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CUCTEMBI OPTraHOB KMUBOTHBIX U YesoBeKa. OYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pacreHuil. CkeneTbl OJTHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUU ckener. CTpoeHue u
THUIBI COCIMHEHUS KOCTEM.

JIBmkeHne  opraHu3MoOB.  JIBMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHE MHOIOKJIETOUYHBIX JMKMBOTHBIX M YEJIOBEKa:
MbllIeyHas cucreMa. Pednekc. CkeneTHble MBIIILBI M MX padoTa.

[Iutanne opranusmoB. [lormomieHne BOABI, YIJIEKUCIONO rasa u
MHHEPAJIBbHBIX BEUIECTB pacTeHUsMU. l[IuTtaHue XKUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIlleBapeHue. IIuTaHne NO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MULIEBAPUTENBHOTO TpakTa. [IumeBapurenbHbie kenesbl. [lumeBapurensHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. [[prxanue xuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. /[pixarenbHas MOBEPXHOCTb.
’KabGepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHUE CTPOEHHs JIETKUX ITO3BOHOYHBIX YKUBOTHBIX.
JIprxaTenpHasi cUCTeMa YeIOBEKa. MexaHW3M BEHTWIISALMU JIETKUX Yy MTHI] U
MJIEKOTUTAIOMUX. Perynsamus apixanus. JpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BelecTB y JKUBOTHBIX. KpOBEeHOCHas cucremMa u €€ OpraHsbl.
KpoBeHocHast cucremMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepala v e€ peryJisiuus.

Brigenenne y opranunsmoB. Beinenenue y pacreHuid. Beiaenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyolu. Opransl BbigeneHus. OuibTpalius,
CeKpelusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJIETICHUSI.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIJICIUTEILHOM cUCTeMaMU. Brienenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M LUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHHM.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1IUThl. DUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amura opranu3zMa oT Ooje3Heil. MimmyHHas cucrteMa uesnoBeka. KiieTrouHbll u
TYMOpaJIbHBIA UMMYHUTET. BpOXAEHHBIA W NPHOOPETEHHBIM CcHenUu(DUUECKU
UMMYHUTET. Teopusi KIIOHaNIbHO-ceaeKTUBHOr0o mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHu3MoB. Poiib BpoxkaEHHOTO
UMMYHUTETA B pPa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTte W perymsauus y  OpraHusMoB. PasgpaxumocTts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxummocts u perymsiuus y
pacteHuid. POCTOBBIE BelleCTBa U MX 3HAUYEHUE.

HepBHast cucrema u peduexrtopHas peryiasiuuss y KHUBOTHbIX. HepBHas
cucTeMa U €€ OTHENbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

I'yMopasibHast peryyisanysi M 3HIOKPUHHAs CHCTEMa JKMBOTHBIX M YEJIOBEKA.
Kene3pl SHOOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW U DHIOKPUHHON cucteM. [ wunoramamo-runoduszapHas
CUCTEMA.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmumbsl 1 cxembl: «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepun», «lIpocreimmey, «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucremMbl  OpPraHOB TMO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKkoMbIxX», «TkaHu pacrenuit», «Kophuesble cucremb», «CtpoeHue cTeOs»,
«CTpoeHrEe JIMCTOBOM IUIACTUHKW», «TKaHU »KUBOTHBIX», «CKeler 4elloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeynas — cucremay,
«BpraenurensHas cucrteMa», «OHIOKpPHUHHAsA cuUCTeMa», «CTpOEHHE MBIIIIBIY,
«AmmyHnurer»,  «KumedHononoctHeie», «CxeMa  NOUTaHUA  PACTECHHI,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUIpbD»,
«CTtpoeHne minaHapun», «BHyTpeHHee CTpoeHHE 0XKAEBOro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema asarymkum», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIEKOTIUTAOIUX», «HepBHas cuctema uenoBekay, «Peduexcy.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAaHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UTIJIOKOXKHUX, UBBIE K3EMIUIAPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJIOB, BIAXKHBIE IMPENApPaThl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyTIOBaHUE JJIS1 AEMOHCTPALMU TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia u OeJIKoB Moj AecTBueM (HepMeHTOB, 000pYyI0BaHUE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIETIN T'OJIOBHOI'O MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlabopaTopHas padora «/3ydyeHrne TKaHE KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHoOkeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPTaHU3MOB: O€croJioe (BKJIKOYash BEreTaTUBHOE) U
nojsoBoe. Buael  Oecnojoro  pa3MHOKEHHUS: IOYKOBAaHUE,  CIIOPYJISIMS,
dbparmeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [losoBeie KieTkH, wnu ramerbl. Meios. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii CMbICIT
Melo3a M IIOJIOBOrO Iporecca. Melo3 M €ro MecTo B KM3HEHHOM IMKIIE
OpraHU3MOB.

[Ipen3aponspiieBoe pa3Burue. ['amerorenes y xuBOTHBIX. [10J10BBIE JKeEnE3bL.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W 3MOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsbl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [[lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHSI — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenoe u mooenu mopgoceneza. Craguu >MOpUOTEHE3a
KUBOTHBIX (Ha npumepe Jarymku). [IpoOnenme. Tunsl  apoGneHus.
Jemepmunupoeannoe u Hedepmunupoeannoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIBIIIEBhIC JTUCTKU
(racTpynsinus). 3akiaagKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JTUCTKOB. B3anMHoe
BIIMSIHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (d3MOpUOHAIbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOEHUS JKMBOTHOTO KaK  pe3yJbTaT HEepapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BrnusHue Ha HSMOpHOHATBLHOE PA3BUTHE PA3TMYHBIX
(aKkTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pasButue x*uBOTHBIX. IlocTamMOpuoHanbHbIl nepuon. [lpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ meramopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX XUBOTHBIX. bHOJOrHYeckoe 3Ha4eHUE NPSIMOrO U HENPSMOIo



pPa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpOAE. THUIbl pocTta KUBOTHBIX. DAKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4yesoBeka. CTaguu mocTaMOpUOHATIBLHOTO PAa3BUTHS
y )KMBOTHBIX U 4elioBeKa. [leprnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMmHoOXeHHne u pa3BuTHe pacTeHuid. ['ametodut u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHuMe crmop B Ipolecce Meiiosa.
['ameTtorenes y pacreHuid. OIUIOOOTBOPEHME U Pa3BUTUE PACTUTEIBHBIX
OopraHu3MoB. J[BOIiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLNA OHTOTEHE3A Y PACTEHUHN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetsl: C. I'. HaBammun, X. [HIneman.

Tabmuupr u cxembl: «BereraruBHoe pa3sMHOXKeHUE», «TUIBI Oecrnoysoro
pa3sMHOXeHUA», «Pa3MHOXEHHE XJIIAMUIOMOHAAbDY, «Pa3MHOXXEHHE 3BIJICHBDY,
«Pa3MHO)eHue TuApb, «Menos3», «Xpomocomel», «l'amerorenes», «CTpoeHue
ANUEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe u
HENpsiMOe pa3BUTHE», «Pa3BUTHE MaHCKOro Kyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkn», «/IBoHOE OIUIOJOTBOPEHUE Yy IBETKOBBIX PACTCHUNY,
«CTpoeHue CeMsiH OJHOJOJIBHBIX U JBYIOJIBHBIX pacTeHUN», «KM3HEHHBIN LUK
MOPCKOW  KamycTel», <OKu3HeHHbI 1HMKI Mxa», <« KU3HEHHBIM LUK
MManoOpPOTHUKA», « KM3HEHHBIN [TUKI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30U10B, MOAENb «L MK pa3BUTHS JIATYILIKW.

JlabGopaTopHas padora «l3yueHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbIsIBICHHME NPU3HAKOB CXOACTBA 3apOJbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHME OpPraHoOB pPa3MHOXKEHHUSI BBICIINX
pacCTEHUI».

Tema 11. I'eHeTMka — HayKa O HACJIEACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. PabGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Padorer H. K. KonsnioBa, H. 1. BaBunonra, A. H. benoszepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE€ TEHETUYECKUE TIOHATHUS U CUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JIOMHHAHTHBIA U PEIECCHUBHBIN
MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TEHOTHII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUYECKHM,  IIUTOJOTHYCCKUM,
MOJIEKYISIPHO-TEHETUUECKH.

JemoHCcTpauumn

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbsmos, H. .
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxeMbl: «MeToabl FTeHETUKNY, «CXeMBbI CKPEIIIUBAHUS.

Jlaboparopuass pabora «/Ipo3oduia Kak OOBEKT TEHETHYECKUX

VICCJIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
MounorubOpunnoe ckpenuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usl ruOpUIOB MepBOro nokoJjieHus. Ilpasuino nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeruieHus Ipu3HakoB. lluromorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. | uIoTe3a 4yncToThl raMer.

AHanmsupyroniee ckpemunbanue. [IpomMeXyTOuHbIN XapaKkTep HACIIET0BAHUS.
Pacmierienre npu3HakoB NpHU HEMOJHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpemmBanue. Tpetuil 3akoH MeHaenst — 3aKk0H HE3aBUCUMOTO
HAcJelIOBaHMUS ~ NpU3HAaKoB.  LluTonoruyeckue  OCHOBBI  AUTHOPUAHOIO
CKpEILBaHUS.

CuerienHoe HacnefoBaHue npusHakoB. PaGotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUIEHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nona. XpoOMOCOMHBIA MEXAaHU3M OIPEIEIECHUS 1M0Ja. AYyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN NoJI. ['eHeTndeckas
CTPYKTYpa IIOJIOBBIX XpOMOcOM. HaciienoBanue npu3HaKkoB, CLENJIEHHBIX C IT0JIOM.

['enotun kak nenoctHas cucreMa. llneloTponrs — MHOXKECTBEHHOE AEHCTBUE
reHa. MHOXXECTBEHHBIM aJUIeIM3M. B3amMoJelcTBHe HealIeIbHBIX TI'C€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTMYEeCKMN KOHTPOJIb PAa3BUTHUSL PACTEHUM, XUBOTHBIX M YEJIOBEKa, a
Takke (U3MOJIOTMUYECKUX MPOIECCOB, TOBEIEHUS U KOTHUTUBHBIX (YHKIUH.
['eHeTnueckre MEXaHW3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Mapa3uT» U «XO35IUH — MHUKpoOumom». ['eHeTHueckue acmeKkThl KOHTPOJIA U
M3MEHEHUS HacJIeICTBEHHON NH(OPMAIIK B IIOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toprpersr: I'. Mennens, T. Mopras.

Tabnuubl u cxembl: «IlepBblii U BTOpo# 3akoHbl Menaens», « Tpetuit 3akoH
Mengnens», «AHanu3upymrllee cKpemuBanue», «HemnogHoe TOMUHUPOBAHHUEY,
«CuernsieHHOe Hacle/IoBaHuEe MPU3HAKOB Y Jpo30puibl», «l'eHeThka monay,



«Kapuotun uenoseka», «Kapuotun apozodumiby, «KapuoTtunm nOTHLB,
«MHOXEeCTBEHHBIN ajIenu3m», «B3anmo1eicTBUE T€HOBY.

O6opynoBanue: MOACHb IS JEMOHCTPAllUd 3aKOHOB €IMHOO0Opa3us
THOPUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHWS TPHU3HAKOB, MOJETb IS
JICMOHCTpallUM 3aKOHAa HE3aBUCHUMOTO HACJEIOBaHUSA IPU3HAKOB, MOJCHb JJIs
JIECMOHCTpAllUM CIEIJICHHOTO HACJIEIOBAaHUS MNPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IpakTnueckass padora «l3yyeHue pe3yabTaTOB MOHOTHOPHUIHOIO
CKPEMIMBAHUS Y TIPO30(PHITBD.

IpakTnueckass padora  «M3ydeHwe  pe3yabTaToB  JAUTHOPUIHOTO
CKpCIIUBAHUA Y IPO30(PHITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  (GopMUpOBaHUM (PEeHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEeHHbIE M KOJWYECTBCHHBIC MpU3HAKU. Buisl
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MoaudukanroHHass U3MEHYUMBOCTh. Poiib  cpenbl B (pOpMUPOBaAHUU
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanumoHHbIN
psa u BapuanuvonHas kpuBas (B. HMoranncen). CpoiicTBa Moau(pHKaIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKass U3MEHUYUBOCTh. CBOMCTBA TEHOTUIINYECKON M3MEHUYNBOCTH.
Buapl reHOTUITMYECKOM M3MEHUUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOunaTuBHAs W3MEHYMBOCTH. Meio3 W TOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHNBOCTH B CO3aHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJTHOro BUA.

MyTanmoHHasT W3MEHYMBOCTh. Buabl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SaepHeie U
nuToIIa3MaTuueckue myranuu. Comatndeckue M moJioBble MyTanuu. [IpudnHbI
BO3HUKHOBEHUS MyTamuid. MyTareHbl W WX BJIMSAHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpollecca. 3aKOH TOMOJIOTMYECKUX PsAOB B
HacienctBeHHoM m3MeHunBocty (H.W. BaBunon). BHesnepHas M3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u SNUSEHOMUKA, POAb INUSEHEMUUEeCKUX @GaKkmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumer w cxembl: «Bugel  um3mMeHumBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTHY, «Meiios,
«OmnonoTBopeHuey, «I'enernueckue 3a0071eBaHMs YeIOBEKa», « BUabl MyTammii.



OO6opynoBanue: >KUBbIC W TepOapHBbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTorpadun) JKUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMMOHHON M3MEHYMBOCTU. [locTpoeHne BapuallMOHHOTO psiia H
BapUALMOHHON KPUBOWY.

IIpakTuyeckas paGora «Myrtaumu y Japo3oguibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuornn wenoBeka. MexayHapoJHas MporpaMma HCCIECIOBaHHS TE€HOMa
yenoBeka.  MeToapl  M3YYEHHsS] [EHETHKM  YEJIOBEKA: TIE€HEaJlOTMYeCcKui,
OJIN3HELIOBBIN, HUTOTC€HETUYECKUM, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMmeHHOE ONPEAECITICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[TI[P-ananu3a. Hacnencreennbie 3a001eBaHus yeloBeKa. [ €eHHbIe U XPOMOCOMHbBIE
Oone3HH uyenoBeKa. boye3HW ¢ HACIEICTBEHHOW MPeApacrooKEHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKH B MPEAOTBPAILICHUN U JICYCHUU T'€HETUYECKUX
3a00JeBaHUI 4YesioBeKa. MeIuKo-TeHeTUUeCKOe KOHCYIbTUpoBaHUue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTOo Ipy3a». JTUUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTophl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3NYEeCKOMY U XMMHUUYECKOMY 3arpsi3HEHHUIO OKpYy»Katoleu cpenbl. [ eHeTnueckas
MPEIPACIIOIOKECHHOCTD YETOBEKA K MATOJOTHUSIM.

JdemoHcTpanumn

Tabmuiel u cxembl: «Kapuotun udenoBeka», «MeToJbl U3y4eHUsI T€HETUKHU
yesioBekay, «l eHeTnyeckue 3a0071€BaHUS YETIOBEKa.

IIpakTnueckas padora «CocTaBlIeHHE U aHAJIU3 POJOCIOBHOM.

Tema 15. Cesnexuusi Opranu3mMoB

JloMecTukanuss W CeleKkuusa. 3apOoXKICHHUE CEICKIUMA U JOMECTHKAIUU.
VYuenue H. U. BaBwioBa o lleHTpax mNpOUCXOXKACHUS W MHOT000pasus
KYJIbTYPHBIX pacTeHuil. PoJib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
)KUBOTHBIX. CopT, mnopoja, IITaMM. 3aKOH TOMOJIOTUYECKHX pSIOB B
HaciaeACcTBeHHOM wu3MeHuuMBocty H. . BaBunoBa, ero 3HadeHue  Ojs
CEJICKIIMOHHOM pabOThI.

Meronpl ceneKIMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/INBU1Y aJIbHBIM. DTamnel KOMOWHAIIMOHHON CCJICKLIUU. HUctbiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TOMOUIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U 0OTOOP IO TEHOTUITY ¢ oMolbio aHanu3za JTHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJl  CENEKIIMOHHOW  paboThI.
PannanoHHbI 1 XMMUYECKUN MYyTareHe3 Kak MCTOYHHUK MYTAalUMH y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb3oBaHWE TEHOMHOTO PEAAKTUPOBAHUS W METOJOB
pekoMOuHanTHBIX JIHK 1151 monmydeHus ucXoIHOro Matepuasa Jiisi CeJIEKIUH.

[Tomyuyenue MTOJIUTIONTIOB. BuyTtpuBunosas TUOpUIU3AIIHSL.
bnuskoponcTBeHHOe  cKpemBaHue, WM UHOpuAMHT.  HeponactBeHHoe
CKpelniuBaHue, win aytopuaunr. ['erepo3uc um ero mnpuuuHbl. Mcmons3oBaHue
rereposuca B cenekuuu. Otnanénnas rudbpunmsarnus. [Ipeomonenue Oecrumomus
MEKBUJAOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIIUU PACTEHUN U )KUBOTHBIX. «3e1EéHAs
Dpesonioyusy.

CoxpaHeHHE U U3YYEHUE T€HETUUYECKHX PECYPCOB KYJIbTYPHBIX PACTCHUH U
WX JUKAX  POAWMYEH JUIsI  CO3JaHWs  HOBBIX COPTOB HW  THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCEEHHbIX U NPOMBICIOBBIX HCUBOMHBLX
8 Yeax YIVUUeHUs. CYuecmayouux U CoO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe008aAHUL,
nepeoosvlx uoeti U nepcneKmueHbIX MexHoI02UlI.

JemoHcTpanuu

[Toptpetsr: H. U. Basuiios, Y. B. Muuypum, I'. /1. Kapneuenxo, I1. II.
JlykpsHenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxembl: «LIeHTpBI MTPOUCXOXKICHUSI U MHOTOO0OPa3us KyJIbTYypPHBIX
pacTeHu», «3aKOH TOMOJIOTUYECKHX PAJIOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenexkuumny, «OTnanéunas ruopuanzanusy, «MyTtareHes».

JlaGopaTopHasi pabdora «/3yueHue cCOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlabGopaTopHas padora «I3ydyeHrue METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Jkckypcusi «OCHOBHBIE METOABI M JIOCTHKEHHUSI CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SCTBO, B JabopaTopuio
arpOyYHUBEPCUTETA UM HAYYHOTO IICHTPA).

Tema 16. buorexHoJiorus u CHHTeTHYeCKasi OMOJIOT U

OOBEeKThI, HUCIOJb3yeMble B OHOTEXHOJOTUM, — KIJIETOYHbIE W TKaHEBbHIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHSI:  XJIEOOTICUeHHE, TMOJyYeHWE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouosornueckuii cuHTte3. OOBEKTHl MHKPOOMOJIOTHYECKUX
texHojorui. [IpouszBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3maHne TEXHOJIOTHM M MHCTPYMEHTOB IICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LIEJIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETUYECKHE Ty TH.



Knerounas unxkenepus. Meroapl KylabTypbl KJIETOK M TKaHEH PACTEHUM U
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus M COMAaTUYECKUH
smOpuoreHe3. lcronb3oBaHWE TaljoOWIOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aHmumein. Hcnonb3oeanue MOHOKIOHANbHBIX U NOJAUKTOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKUus
AWLEKIIETOK U KJIOHHPOBAHME KUBOTHBIX. METOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonocuu  0300poénenus, KYIbIMUBUPOBAHUS U  MUKDPOKIOHATILHO20
DA3MHOIICEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpoOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa H
KoHCcTpyupoBaHue pekoMouHaHTHbIX [IHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEpPCIEeKTUBBI  XPOMOCOMHOW WM TE€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U 3TUYECKUE TPOOIEMBbI TEHHOW MHKEHEPHUU.

Memuuunckue ouorexHosoruu. [loctrenomuas nugposas meauuuna. [TIP-
JUarHocTuka. MeTaOOoJOMHBIM aHanu3, TEHOLUEHTPUYECKUH aHalu3 IpoTeoMa
YeJIoBeKa ISl OLEHKM COCTOSIHHSL €ro 310poBbi. lcnosnb3oBaHHE CTBOJIOBBIX
kinetok. Tapretnas Tepanus paka. 3D-Omommkenepusi st  pa3pabOTKH
(yHIaAMEHTAIBHBIX OCHOB MEJIMUMHCKUX TEXHOJOTUM, CO3/1aHUS KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIA M ckaddosiauHra
JUISL pEeLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Coznanne BEKTOPHBIX BaKIMH C LEIbI0 OOecrneueHus: KOMOMHUPOBAHHOM
3amuThl 0T BOo3Oyauteneid OPBU, ycTaHoBieHHE MOJEKYJAPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-cogepkamyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmumpst u cxemsl: «/cnosnb30BaHNEe MUKPOOPTaHU3MOB B MTPOMBIIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTOuHas nHkeHepus», «I €eHHass HHKEHEPUS.

JlaGopaTopHas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «IlomydeHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

Jkckypeusi «buorexHomoruss — BaKHEHWIIAas MPOU3BOJMUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BuTHE IBOJIOUMOHHBIX INpeACTABJEHUNA B
omnosioruu

OBomonuonHas teopust Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBI>KyIIIME CUJTBI ABOTIOIIMK BUAOB 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pa3MHOKEHUS  OpPraHU3MOB, HACJEACTBEHHas M3MEHYMBOCTh, OOpbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN 0TOOD).



Odopmierne cunTeTndecko Teopun osBomonuu (CTD). HeltTpanbHas
Teopust 3Bomonuu. COBpeMEHHas 3BOJIOLMOHHAsA  Ouosiorus. 3HaYeHUE
HBOJIIOIIMOHHON Teopuu B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KApPTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Uinep, K.
Kioswe, Y. apeun, C. C. UerBepuxos, . 1. lImansraysen, k. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpOBaHUA
npucnocoOsieHnii 'y pacteHuil U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nmytemectBus Y. lapeunay, «Haxonku Y. lapBuna», «®opmbl 60pbObI
3a cyuectBoBaHue», «llopoasl romyoei», «MHoOroobpasue KyJabTypHBIX (HOpM
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHHUS JABWKYIIUX CHUJI DSBOJIOLUNY,
«OCHOBHBIE IOJIO)KEHHS] CHHTETHYECKOW TEOPUH IBOJIFOLIUNY.

Tema 2. MUKpo3BoOIIOLNS U €€ pe3yJIbTaThl

[Tonynsiuus Kak 3JeMEHTapHas eIUHHIA 3BOJOIUU. COBPEMEHHbBIE METO/bI
OLICHKM TE€HETUYECKOI0 pa3zHooOpa3us W CTPYKTypbl HOmyisuuid. M3MeHeHue
reHooH/Ia MOMYJSILIMM KakK »3JIEMEHTAapHOE HBOJIIOIUMOHHOE SIBJICHHE. 3aKOH
reHetTuyeckoro paHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOpPbI (ABMXKYIIUE CHIIBI) JBOJIONUH. MyTarmOHHBIHN
npouecc. KoMOuHaTuBHasg u3MeHUMBOCTb. Jlpeilp reHoB — ciayyaiiHble
HEHAIpaBJ€HHbIE M3MEHEHMsS 4YacToT ajuiesied B nonymsiusax. ekt
OocHOBaTensd. JIDggexm oOymulnounozo eopaviuka. CHUdNCEHUE 2eHEMUYECKO20
pasrnoobpasus: npuuursl u cireocmeus. Ilpossienue s3ghghexma Opeticha cenos 6
bonvuux u  manvlx  nonyaayusx.  Mwurpauun.  V30mAmmMs  TIOTYJISIINMN:
reorpadguyeckas (mpocTpaHCTBEHHAs ), Ononoruueckas (penpoayKTHUBHAs).

EctecTtBeHHbIl 0TOOp — Hampasisomuid ¢daktop 3Bomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTAaOWIM3UPYIOMIMKM,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lonoBoit oTOOpP. BO3HHKHOBEHWE M DBOJIONHMS COIHAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHUKPO3BOJIOLIMH.
Bo3HukHOBeHHE ~— TpuUcnocoOleHuit y  opraHu3moB.  Apomopdos3sl U
uanoananrtanuu. [Ipumepsl mpucnocobieHnii y opranu3mMoB: MOp(hOIOTHYECKuE,
¢uznonornueckue, - OMOXHMMHUYECKHE,  MoOBeAeHYeCKue.  OTHOCHTEIBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKpPOAIBOMIOIMHU. M3omsiius — kimodeBor (dakTop BumooOpazoBanusa. [lytu u
criocoObl BH000pa30BaHMs: ajmonaTpuieckoe (reorpadudeckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIOnIU3aIMs,
rudpuauzanus). JJIMTeIbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.

Pons »BomOnMOHHONW OuoOJOrMM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIOLMS Mapa3suTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHMSI YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. UeTBepukos, D. Maiip.

Tabmuupr u cxembl: «MyTallMOHHAs W3MEHUUBOCTHY», «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBieHus1 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CWJIBl HBOJIIOLUUY, «DKOJIOTHYECKass M3OJISIUS MOMYJISIUUA CEBaHCKOW (openmny,
«l'eorpaduueckass UM30JUUS  JIMCTBEHHMIIBI CHOMPCKOM H  JINCTBEHHUIIBI
naypckoiy, «llonynsroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
NEHCTBUSL €CTECTBEHHOIO o0TOOpa», «®Dopmbl OOpbOBl 3a CYIIECTBOBAaHUEY,
«MBnycrpuanbHblii MenaHu3M», «OKuBble uckomaemelie», «IlokpoBuTEnbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromnias OKpacka YKUBOTHBIX),
«Duznonornueckue anantaruu», «lIpucnocoOMEHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npuposie», «Crocobsl BU000pa3oBaHus», «l'eorpaduueckoe BumooOpazoBaHHUE
TPEX BUAOB JIAHJBIIIEH», «DKOJOTMYECKOE BUI000pPa30BaHUE BHUAOB CHHHID),
«ITonmumnnouasl pacteHuiy, «KamycTHO-peaeuHbIi THOPUIY.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepel C TpUMepaMH PA3TMYHBIX MPUCIIOCOOJICHUN, Yydela NTUIl U 3Bepei
pa3HbIX BUJIOB, TepOapuy pacTeHWid OJNM3KUX BHUAOB, O0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTtopnasi paGora «BbIsBICHHE HW3MEHYUMBOCTU Yy OCOO€M OJHOrO
BHUJIA).

Jlaboparopnass  padora  «lIpucmocobnenus  OpraHu3smMoB H  HX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnasi pabora «CpaBHEHHE BHJIOB TI0 MOPGHOIOTHUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouusi 4 €€ pe3yJbTaThl

Meronsl  HM3ydeHHsT MakpodBOMOLMHU. [lalleOHTOJIOTMYECKHE  METOAbI
uzydeHus: odBomoonuu. Ilepexoanbie ¢GopMbl W (QUIOTEHETUYECKUE — PSIbI
OpraHU3MOB.

buoreorpaduyeckue Meronpl uzydeHus sBoitouuu. CpaBHeHue QIOpbl U
dbayHsl MaTepukoB W OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bunbr-
SHJEMUKHU U PEJIUKTHI.



OMOPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHUECKHE METOAbl W3YUCHHUS
BONIONMH. ['€HeTHYecKue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TOSIBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PyauMentapubsle  opraHbl M aTaBU3MbL.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE M  MaTEeMaTUYECKUE  METOAbl  M3YYEHUS  DBOJIIOLIMH.
['omonornynsie reHbl. COBpEeMEHHBIE METOABl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLNS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TIpaBWjIa) IBOMIONUU. [Ipunyun cmenvl QyHKYU.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JlemoHCcTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuubl u cxeMbl: «OUITOTEHETUYECKUN PSIJI JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crerouedanbr»y,  «Punuoduts»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuyeckue 30HBI 3eMan», «/lpeild KOHTHHEHTOBY,
«Penuktey, «HauanmpHble cTaauu 5SMOPHUOHAIILHOTO PAa3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTHYHBIE OpraHbly, «PyIUMEHTHD,
«ATaBU3MBDY, «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKAa MW IIMMMaH3e», «l JIaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0LI1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKUUHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTATKOB
OpraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAIIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIMHA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHe KM3HU Ha 3emJie

Haydnble THMOTE3bI TPOUCXOXKICHUS KU3HK Ha 3emse. AOUOTEHE3 W
naHcrepmus. /JJoHayuHble MPEACTABICHUS O 3apOKICHUU >KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOK/ICHUS )KU3HU U €€ onpoBepxkeHue onbiramu O.
Penu, JI. Cnannannanwy, JI. [lactepa. [Ipoucxoxnenue »u3Hu U aCTPOOUOJIOTHSI.

OcHoOBHBIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckas) SBOJIIOIUA. XUMHYECKash SBOJIONUA. AOUOTCHHBIM CHUHTE3
OpraHnyeckux BemecTB u3 Heopranudeckux. Ombir C. Mwmwuiepa u I'. IOpu.
OOpazoBanue mnonumMepoB u3 MoHOMepoB. KoamepBatHas rumoreza A. U.
Omnapwuna, Tunore3a nepBudHoro OyiapoHa JIx. XomneitHa, TeHeTHYeCKasi TUTIOTe3a
I'. Ménnepa. Pubosumer (T. Yekx) u runoresa «vupa PHK» VY. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emnm u Meroapl €€ wusydeHus. lckomaemble OpraHHYEcKUe
octaTkd. ['eoxponosmorus u e€ wmeroabl. OTHocutTenabHas W a0OCONIIOTHAs
reOXPOHOJIOTHs. ['€0XpOHOIOrnyecKast Kajia: 30Hbl, 3pbl, IEPUOABI, FTOXH.



HauvanbHble 3Tambl opranuvecko sBosounu. l[losBieHune u 3BomtONUsA
NEPBBIX KJIETOK. DBOIIONUA MeTaboan3Ma. BO3HUKHOBEHHE MEPBBIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOUOTEHE3). DBOIIOIMOHHOE TIPOUCXOKIECHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl BOJIONUHM BBICIINX pacTeHuid. OCHOBHBIE apoMop(o3bI
pactenud. Bbixon pacreHnit Ha cymy. llosBieHuMe CHOpPOBBIX PAaCTEHUM U
3aBoeBaHre UMH cymu. CeMeHHble pacTeHus. [IpoMCXO0XKIEHHE IBETKOBBIX
pPacTCHUMN.

OcHOBHBIE 3Tambl SBOJIIOIUU KXUBOTHOTO Mupa. OcHOBHBIE apoMoOpdo3bl
XKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKU3HB B BOAE. DBOJIIOLHUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHne MIECKOMUTAOIMIUX U
ntull. [lpuHnun kmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Paszgutne xu3HM Ha 3emile MO 3paM M NEPUOAAM: apXeH, IPOTEPO3OW,
najgeo30i, Me3030i, KaifHo30i. OOmias  XapakTepuCTHKa KJIUMara W
reoJIOTHYeCKUX MpoueccoB. [losBieHHMe M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBanue: ero yclIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMHUPaHHSI — DKOJOTMYECKUE KPU3UCHI mpouuioro. [Ipuuunsl n
CJIIECTBUSA MAaCCOBBIX BbBIMHpPAaHUM. COBPEMEHHBIN SKOJIOTMYECKHM KPU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHuyeckoro mupa. [IpuHnmnsl kinaccudukanuu
oprann3moB. OCHOBHBIE CUCTEMATUYECKNE TPYMITBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penn, JI. Cnannanuanu, JI. [Tactep, . . Meununkos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Pequy, «Cxema omnbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoxJaeHUusl xu3Hu», «Cxema omnbita C. Mumnepa, I'. FOpw»,
«JTanmbl  HEOPTraHMYECKOW  ABOJIOUMM»,  «[ €OXpOHOJOTMYECKas  IIKajiay,
«HavanpHble ATanbl OpraHUYECKOM IBOMIOIUNY, «CXxema o0pa3oBaHUs dyKapHUOT
nyTéM cumOuoreHneza», «Cucrema KuUBOWM mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pactenuit»y, «PuHMOPUTH), «OIHOKIETOYHBIC BOJOPOCIH,
«MHoOroKJIeTouHble  BOogopocam», «Mxwm», «llanoporHukm», «l omoceMeHHbIE
pactenusi», «OpraHbl LBETKOBBIX pacTeHHil», «(Cxema pa3BUTUS KUBOTHOTO
Mupay, «Apomopdo3bl KHUBOTHBIX», «lIpocreiimmey, «KuIedHOmomOCTHBIE,
«IInockue 4epBUY, «YneHucToHoTHEY, «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmbikaromuecs», «lItuuspy, «Miekonurarommey, «Pa3BUTHE KHU3ZHH B
apxeunckou spey», «Pa3BuTue )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MAJIE030MCKOMN 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM dpey», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repbdapud pacTEHUM pPA3IUYHBIX OTIEJIOB, KOJUIEKUIUU
HAaCEKOMBIX, BIJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WUTJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yyde€la MTUIl W 3BEPEH,
KOJUICKIIUM OKAMEHEJOCTEN, TMOJIE3HBIX HCKONMAEMbIX, MYJISIKA OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa  JaboparopHas padora «MoaeIMpOBaHUE  OIBITOB
Muiepa—HOpu 1o uzy4eHuto abMOreHHOro CUHTEe3a OPraHUYeCKUX COCAMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTopHass pabGora «l3yyeHne M ONMCAaHHE HCKOIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne OCOOCHHOCTEH CTPOCHMSI PACTCHUN
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yyenne ocoOeHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. Ilponcxo:kaeHne YeJI0BeKa — aHTPONOreHe3

Paznensl u 3agaun anTpononoruv. MeToapl aHTPOIIOJIOTHH.

CraHoBj€HUE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJOoBeKa. Penuruosnbie
BO33peHUsA. COBpEMEHHBIC HAYUYHbBIE TEOPHH.

Cx0ZIcTBO 4enoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MTOJI0KEHNUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bH3H0I0Tr0-OMOXUMHUECKHE,
noBeaeHYeckre. OTINYMS YETTOBEKA OT KUBOTHBIX. [IpAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBroxymne cuiibl (pakTopbl) aHTPOIOTEeHE3a: OMOJIOTUYECKHE, COLMATIbHBIE.
CooTHo1ieHrne OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaauU aHTpOTOreHe3a. PaHHWE dYemoBEKOOOpa3HbIe O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTH/IbI — OOLIUE PEIKH YeIOBEKOOOPa3HbIX 00€3bsH U
JO/Ie. ABCTPAIONUTEKN — JBYHOTHE NPEIKH JoJei. YenoBeKk yMenblid, NEPBbIE
M3TOTOBJIEHUS OPYIUM Tpyaa. UemoBeK NPSMOXOISAIINN U NEPBBIA BBIXOJ JIFOAECH
3a  mpenensl  Adpuxku. YemoBek  reimenbOeprckuii —  o0mmMM  TIpeaoK
HEAHJEPTATBLCKOTO YEJIOBEKAa M YEJIOBEKAa pasyMHOro. YenoBeKk HeaHIepTAIbCKHI
Kak BHJ JIIOAECH XOJOAHOTO KiIMMarta. YeloBEeK pasyMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu.
[TasieoreneTrka u najieOreHOMMKA.



DBOMIONHUS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yesioBeka. MyTanMoHHBIN Tipoliecc ¥ noauMopdusm. llomynsimoHHbIe BOJIHBI,
npeiid reHoB, murpanus U «d(PpQeKkT ocHoBaTENs» B MOIMYISIUAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. [loHdatue o pace. bonpmme packl: €BpOIEOMIHAS
(eBpa3miickasi),  aBCTpajlo-HETpouJHas  (dPKBaTOpUaibHasi),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHcKas). Bpems u myTH paccereHus 4YesioBeKa IO IUIaHETe.
EnuHcTBO  yenoBeueckux — pac. HaywyHas  HECOCTOSITENIBHOCTH — pacu3Mma.
[IpucnocoOeHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSAM OKPYXKAIOWIEH CpeJibl.
Bnusnue reorpaduueckoil cpembl U napedida TEeHOB Ha MOPQOJOTUIO H
(bu3MONOTHIO YeTOBEeKa.

MexaucuuiiiHapHbie  MeToAbl B (u3uyeckod  (OMOIOTHYECKOM)
aHTPOMOJIOTUM.  DBOJIIOLMOHHAA  AHTPOIOJIOTHS M HaJ€OaHTPOIOJIOTHUS
YeJIOBEUECKUX MOMyJsUuid. bruocoluaibHble HCCIEIO0BAaHUS MPHUPOAbI YEIOBEKA.
HccnenoBaHue KO3BOMIOLMH OMOJIOTUYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JemoHCcTpauun

[Toptpetst: Y. dapsun, JI. JIukn, . A. Poruackuii, M. M. I'epacumos.

Tabnuubl U cxeMbl: «MeToAbl aHTPOIOJIOTHIY, «[ 0OJTOBHOM MO3I' YEIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb», «CKeleT YeloBEeKa W CKEJEeT ILIMMIIAH3E,
«PyIMMEHTBI U aTaBU3MbD», «J[BHKYIHME CUITBI aHTPOIOT€HE3a», « DBOJIOLIMOHHOE
JIPEBO  YEIIOBEKAa», «ABCTpajnonutek», «YUemoBexk  ymenbli», «YemoBek
NPSIMOXOAIINIY, «JleHucoBckuil yenoBek» «Heanaepranbsubny, « KpoMaHbOHITEY,
«IIpenku yenoBeka», « ITambl HBOJIIOLUN YEIOBEKA», «Packl uemoBeKay.

O0opynoBanue: MYJSDKM — OKaMEHENOCTeH, MpeIMETOB MaTepHalbHOU
KyJIbTYphl ~TPEAKOB uYeJoBeKa, pemnpoaykuuu (pororpaduu) KapTuH C
MUDOTOTUYECKUMU U OMOJICHCKUMH CIOKETaMU TPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu Hax0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yeperna 4eJlOBEKa W 4Yepena IIMMIaH3e, MOJENb KHCTH YEJIOBEKAa M KHCTH
HIMMIIaH3€, MOJIENIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnasi pa6Gora «l3ydueHue 0OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnuyeckas padora «l3yueHne s3KOJTOTUUECKUX aJanTallui YEJIOBEKaY.

Tema 6. Jkosormss — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAJA0PraHM3MEHHbIX CHCTEM € OKPY KalouleH cpeaoi

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpynaax A. I'ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
9K0J0TUU. CBSI3b HKOJIOTUH C IPYTUMU HayKaMH.



Metoasr skonoruu. Ilonesble HaOMIOACHHUS. DKCIEPUMEHTHl B IKOJOTHH:
npupoAHble W JabopaTtopHbie. MojenupoBaHre B SKOJOTUUA. MOHHUTOPHUHT
OKpY>KaroIel cpeibl: JTOKAIbHBIM, PErHOHATBHBIN U TJI00AIHHBIM.

3Hau€HUE DOKOJIOTMYECKMX 3HAHMM JUISI  4YEJIOBEKA. JKOJOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Hl YENOBEYEeCTBA C NpUpoJoil. PopMupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbl U HKOJIOTMYECKON rPaMOTHOCTH HACEICHHUS.

JlemoHCcTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynee, H. A. CeBepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuub! 1 cxembl: «Pa3ziensl 3Koa0run», «MeTobl FIKoJorun», «Cxema
MOHHUTOPHUHTA OKPYKAOLIEN CPEIBI.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpeaa OOUTAHUS

DKoJiornueckre (PakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusA. Knaccupukanus
HKOJIOTUYECKUX (PAKTOPOB: abHOTHYECKHE, OMOTHYECKUE, aHTPONOreHHbIie. O01ume
3aKOHOMEPHOCTH AEHCTBUS 3KO0JIorHuecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBpPUOMOHTHBIE M CTEHOOHOHTHBIC
OpraHU3MBl.

AbGuotnueckue (¢akrtopel. CBeT Kak 3Kojormyeckuid Qaxrop. [leiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIMIIbI
pacTeHUN M SKUBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUTrHaibHas pojib CBETa.
doTonepruoau3M.

Temneparypa kak sKkojormyeckuid Qakrop. /[elicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTe kak skojoruyeckuit (axrop. Ilpucnocobnenus pacTteHuid K
nojjep>kanuio BogHoro Oamanca. Knaccudukanus pacTeHHl MO OTHOIICHHUIO K
Bojie. [Ipucnoco6nenrs XUBOTHBIX K H3MEHEHUIO BOJHOIO PEXUMA.

Cpenpl oOMTaHUS OPraHW3MOB: BOJIHAs, HAa3eMHO-BO3AYLIHAs, IOYBEHHAs,
r1yOMHHAs  TOJAINOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpeJl oOuTaHus OpraHu3MoB. lIpucnocoOieHHuss OpraHu3MoOB K
YKU3HU B Pa3HBIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
roauuHbie puTMbL. [IpucnocoOleHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM
YCIIOBUU KU3HU.

XKuznennsie @opmbl opraHuzMoB. [loHsiTue o0 JKM3HEHHON opme.
Kusznennsie popMbl pacTeHUIL: 1€pEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIC (HOPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a HKU3HH.

buotnueckue (bakTophI. Bungsr OMOTHYECKUX B3aMOJIECTBUU:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 u ero (opmel. [lapasutusm, koomeparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢dadpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJCHCTBUU [l CYIIECTBOBaHUSI OPraHU3MOB B cCpelie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO HCKIFOYCHUSI.

JdeMoHCcTpanuu

Tabmuubr U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUUECKUE aJalTallluu
KUBOTHBIX», «Cpenbl oOOWTaHHUS OpraHu3MoB», «bHuoIOTHYECKHE PUTMBIY,
«Kuznennole  ¢opmbl  pacteHuid», <«OKuszHeHHble  (HOPMBI  SKMBOTHBIX),
«IKOCHCTEMA HIMPOKOJIMCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOTO Jecay, «llenu
NUTaHUs, «XumHuuectBoy, «llapasutuzmy», «Konkypenuus», «Cumounosy,
«KommeHncanuzmy.

OGopynoBanue: repdbapur pacTEHUW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIIUSHUIO PA3IMYHBIX OSKOJOTUYECKHX (AaKTOpPOB, TepOapuul CBETOJIIOOUBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIOOUBBIC, TECHEIIOOUBBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUSI, TepOapUU U KOJIJIEKIIUU TEIJIOJIFOOUBBIX,
3MMOCTOMKHUX, MOPO30yCTOMYMBBIX pACTEHUM, Yyyena MNTHLl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, Kcepopuram, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH XKUBOTHBIX, OOUTAIOIINX B Pa3HbIX cpelax,
repOapu M KOJUICKIIMM PACTEHUH W JKUBOTHBIX, OOJAJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHU KU3HHU, TepOapuu U
KOJUICKIIMM PACTEHUM M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTHUECKUX B3aUMOICHCTBUSIX.

Jlaboparopnasi pabGora «BpiaBieHne mnpucnocoOJeHU OPraHu3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi padora «BbIsBIeHHE TPUCITIOCOOJICHHIT OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlaGopaTtopnasi padora «AHATOMUYECKHME OCOOCHHOCTU PACTCHHM U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dxo10rus BUAOB U MOMYJISALMIA

DKOJIOTHYECKUE  XapaKTePUCTHKU MOMYJISLINH. [lomymsiiuss Kak
Oounonornyeckas cucreMma. Poib HEOHOPOAHOCTH Cpenbl, GU3NUECKHX OapbhepoB U
0COOEHHOCTEW OMOJIOTMH BUAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuii. OCHOBHBIE TTOKA3aTeIU MOMYJISIUNA: YUCICHHOCTh, TIJIOTHOCTD,



BO3pDAaCTHAasT M IIOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKkoyioruyeckas CTpykrypa nomyiasiuud. OUeHKa YKCICHHOCTH TOMYJIAINU.
JuHamuka momyiasiuuu U e€ peryisuus. buoTuyeckuil moTeHIMaN MOMYJISIIUU.
MoaenupoBanue TMHAMHUKHA TONYJIsiUU. KpuBbIe pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKUBaHHSA. Perynsius YWCICHHOCTH MOMYJSLMA: PoJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTHYECKHUE CTPATETHH BUIOB (T- U
K-cTparerun).

[TonsiTue 00 sKojOrMyeckod Huumie Buaa. Mecroobutanue. MHOromepHas
Mozenb 3kosiorndeckon Humm k.M. XatunHcoHa. PasMepnl 3KOJIOTrHYECKOU
Hui. [ToTeHumManbHast U peaaTu30BaHHAsT HUIIIM.

Bun kak cucrema momynsnmii. Apeanbl BUAOB. BUIbl M MX JKU3HECHHBIC
CTpaTerun. JKOJIOTUYECKUE YKBUBAJIICHTHI.

3aKOHOMEPHOCTHA TMOBEJACHUS W MUTPalMil >KUBOTHBIX. buonornueckue
MHBAa3UH YyKEPOJHBIX BUJIOB.

JemoHCcTpauun

IToptpert: k. . XaTdynHCOH.

Tabmuubl U cxeMbl: «DKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  HONyasuum», «Bo3pacTHble  NHpaMUAbI
nonyisiiun», «CKOpOCTh  3aceleHus TIOBEPXHOCTH 3€MJIM  Pa3IMYHBbIMU
opranuzmammn», «Mojeinb 3xonorudeckord Humm x. M. XatunHcoHay.

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMH KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGieHus CceMsSIH  pacTeHUH K
PacCeNICHUIO.

Tema 9. Dkosiorus coo61eCTB. IKOJIOTMUECKUE CUCTEMBI.

CoobOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsizm Mexmy
OpraHM3MaMH B OUOLIEHO3€.

Oxocucrema kak oTkpbiTas cucrema (A. k. Tencnau). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menu u cetu. AOUOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucteMax. KpyroBopoT BeIeCTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

OcHoBHBIE ~ TIOKa3aTelIM dAKOCUCTEMbl. buomacca u  OpOIyKIUS.
DKOJOTHYECKUE TUPaAMUIbI YUCENI, OMOMACCHI U DHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @uykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiecCuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobiiecTBo. buopaznoobpasue u 1noaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. JKOCUCIeMbl 03EP U peK. DKocucmemvl Mopel U
O0Keano8. IKocucmemvl MYHOP, 1€C08, CMmenel, nyCmbitb.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATrposkocucTteMa. ArporieHo3. Pazmmuuns
MEXIy aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opozackas
bnopa u ¢dayna. Cunanrponuzauus ropojckod ¢ayHel. buonornueckoe u
XO3SIMICTBEHHOE 3HAYCHHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
aKocucteMax. Poib kackaonoeo sghgexma u 6udo8-30ugpuxamopos (Kiroueswvix
61008) 6 yHKYuOHUposaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEUIECTB MEXKITY
CMEXHBIMH dKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, IMOMYJISIIUN B SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuszmoi 8030elicmeust  3aepSA3HEHUll  PAa3HbIX Mmunos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20 — 8030€UCBUSL.
MeTon00THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX YKOCUCTEM.

JemoHcTpanumn
[Toptpet: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuWoLEeHO3a»,  «IDKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOIO Jieca», « DyHKIIMOHAIbHBIC
TPyNIIBl OPTaHHU3MOB B JKOCHUCTEME», «KpyroBopoT BemIECTB B JKOCHCTEME,
«llenu nutanus (macTOUIHASA, NTETPUTHAS)», « IKOJOTUYECKAS TUPAMHUIA YUCEID,
«IKonoruyeckas nupaMuga OMOMacchl», «IKOJIOTHYECKasi MUpaMUIa YHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykueccus», «BoccTaHOBIEHHUE Jieca MOCIIe
noxkapa», «J9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
OHEPTUU B arporieHo3ey», «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrcanue ypooIKOCUCTEMBI.

JlaGopaTtopnasi pabora «/3ydyeHue pa3zHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «DKCKypCHsl B TUTUYHBIA OMOTEo1IeHO3 (B TyOpaBy, OepesHsK,
€JIbHUK, Ha CyXOJOJIbHBIN MM MONMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKYpCcHUs «IDKCKYpPCHUS B arpO3KOCHCTEMY (Ha MOJI€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riod6ajnbHas IKocHCTEMA

buocdepa — oOmiernyianerapras 060yi0uka 3eMiH, T€ CYIIECTBYET WU
CyIIIeCTBOBaJIA KM3Hb. PazBuTHe npejcTaBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6nochepe. O6mactu 6mochepsr u e€ coctan. Kusoe
BelecTBO Ouocdepsl U ero PyHKIIHUH.

3aKOHOMEPHOCTH CylIecTBOBaHUS Onocdepbl. OcoOeHHOCTH OHOChEphl Kak
rI06anpHOM 3K0ocHCcTeMBl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMHUYECKUE LUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIeHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitTue o O6mome. OCHOBHBIE OHOMBI CYIIU:
TYH/Ipa, XBOMHBIC JIeca, CMEIaHHbIC U ITMPOKOJIMCTBEHHBIC JIeca, CTCTIH, CaBaHHBI,
MyCTBHIHU, TPOMTUYECKHUE JIeCa, BBICOKOTOPhs. KimmaT, pacTUTEIbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
onocdepHbIX PYHKITUH.

JeMoHcTpanuu

[Toptpetsi: B. . Bepuanckuii, 3. 31occ.

Tabmuubr u cxembl: «['eochepsr 3emmny, «KpyroBopoT azora B MpUpOJIE»,
«Kpyrosopot yriepoma B mpupoae», «KpyroBopoT Kuciopoaa B MPHPOIAES»,
«KpyroBopoT Boabl B mpupoae», «OcHoBHbIe OMombl cymmny, «Kinmarnueckue
nosica 3emnm», «TyHapay», «Taklra», «Cmemanneii aec», «lLIupokonucTBeHHbIM
aecy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponudeckuit gecy.

O06opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0OIIas cpeaa

OKOJIOTUUECKHE KPHU3UChI M WX TMpUYHHBL. Bo3nelicTBue uenoBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHC
BOJIHOW cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymienume mnouBsl. OxpanHa
MIOYBEHHBIX peCcypcoB. MI3MeHeHne KiumMara.

AHTpOIIOTEHHOE BO3JECMCTBHE HA PACTUTENBHBIA M KUBOTHBIA Mup. OxpaHa
PacCTUTEIBHOTO W JKMBOTHOTO MHpa. OCHOBHBIC TPHWHIIMIBI OXPaHBI TPHUPOJIHI.
Kpacasie xHuru. Ocob6o oxpansemble mnpupoansie Tepputopun (OOIIT).
borannueckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TIPUHITUIBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA M IPHUPOJIBI.
PanmonansHO€ ~ MPHUPOAONONB30BAHME WM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasus 3emuid. OOIIME 3aKOHOMEPHOCTU TJIOOATBHBIX HKOJOTHUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCa U €r0 BEPOATHBIE MTOCIIECACTBUS.

Pa3BuTHe METOOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvnvlie ungopmayuonnsvie cucmemsi, obecneuusarowue 0ocmyn K
UHGopMayuu No COCMOSHUIO OMOENbHLIX 8U008 U dKocucmem. OcHOGb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyus MopcKux u HazemMHuLX IKOCUCHIEM.

JemoHCcTpauumn

Tabmuupr w  cxembl:  «3arpssHeHue  atMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arps3HeHne TnouBbl», «llapHukoBbI AddexT», «Ocobo
OXpaHseMbIe PUPOAHBIE TEPPUTOPUN», «MOJEIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaduu OXpaHSIEMbIX PACTCHHA M >KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHOW KHATH pEernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4YaronIMMHUCSL TpOorpaMM CpelHero obmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU
BBIICJICHBI CIICAYIONINE COCTABIISIONINEG: OCO3HAHME OOYYAIONUMUCS POCCHUCKON
IPAXKIAHCKON HJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOOINPENCNCHUI0, Haiuuyue Momusayuu K OOy4YeHHIO  OUOJIOTHH,
yeleHanpaegienHoe paszeumue BHYTPEHHUX YOEKIECHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKAaMH, IPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haiuyue NPABOCOZHAHUS  DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUmMb EIU U CTPOUTH )KU3HECHHBIC ILJIaHBbI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTMU JOCTUTAIOTCS
B EIUMHCTBE Y4yeOHOW U BOCIUTATEIbHOW JEATEIbHOCTM B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEW IIO3UUMM JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJECHHIO,
B3aMMHOTO YBaXKCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAHIO H
TPpaAUIIMSAM MHOTOHAIMOHAJIBLHOTO Haponaa Poccuiickon denepamuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mnpeaMera «buomorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CLIOCOOHOCTh 00YYarOUIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
ONBITA M OMbITA JESITEILHOCTH B MPOILIECCE pPean3alli OCHOBHBIX HAIpPABJICHUM
BOCHUTATEJILHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOWX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEU, YBa)XKCHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [IE€ATEIBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSTh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMATIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHbIX, TI03HABATEIBHBIX M HCCIEAOBATENbCKUX 3a/lad, YBaXXUTEIHHOTO
OTHOIIEHUS K MHEHUIO OIMOHEHTOB TPHU OOCYXICHHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOU ESITEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOAy, YYyBCTBA OTBETCTBEHHOCTH IEpen
PonuHou, ropmoctm 3a cBOM KpaM, CBOKO PoanHy, CBOM S3BIK W KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPO/IBI,
JTOCTUXKEHUSIM Poccun B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWMOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AyXOBHO-HPaABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HaHMWE JyXOBHBIX IEHHOCTEN POCCUMCKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEJICHUSI,;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTENISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHHM C
TpaauusiMu HapoJioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl 3CTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUM;

MMOHMMAaHUE 3MOIMOHAIIBHOTO BO3/IEMCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocnuTaHus, (POPMUPOBAHUSI KYJBTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIArONOJyYns:

NOHMMaHUE W peaju3alus 3J0poBOro M 0Oe3omacHoro obpasza >KU3HU
(310poBOE  TMUTaHUE, COONIOACHUE TUTMEHHMYECKUX TpaBWI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH © OTAbIXa, peryisapHas (usndeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (pU3MUECKOMY M IICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHE LEHHOCTH TMpPAaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIO/CH;

OCO3HAHME TMOCIEICTBUI U HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEpCTBa, TPYA0It00ue;
FOTOBHOCTh K aKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKON U COLIMATIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEIILHO

BBITIOJTHATH TaKyIO JACSATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepam npodhecCUOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymie mpodeccud W peaaTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIE TUTAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCITUTAHMS:

AKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS DKOJIOTUYECKOW KYJBTYPhl: TPUOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKA HX BO3MOXHBIX TMOCIEICTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHHWE TrI00aTBbHOTO XapaKTepa HKOJIOTHYECKUX MpOOJeM U TMyTel ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble MPU M3YYEHUH OHOJOTUHU
3HAaHWS W YMEHUS TMpPU peHIeHUH TMPoOJeM, CBA3aHHBIX C palUMOHAIHHBIM
MPUPOOIIOIb30BaHUEeM  (COOMIOZICHUE  TpaBWJ  TOBEACHUS B IPHUPOJE,
HaIpaBJICHHBIX Ha COXPAaHEHHE pPABHOBECHS B HSKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JECUCTBUH, TMPUHOCIIIMX BPEN  OKPYKAKOILICH
NPUPOJIHON Cpelie, YMEHHE IMPOTHO3UPOBATh HEOJArONMpUsITHBIE SKOJOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;



HaJM4HE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYJIbTYPHI,
OTIbITa JeSTENBHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHONW, KOMMYHHKATUBHOW M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIEITEIbHOCTH SKOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHNS

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM W UYMUTATEIBCKOW KYJIBTYpPhl KaK CpEJCTBa
B3aMMOJICUCTBHS MEXTY JIIOJbMH U MIO3HAHUSI MUPA;

MOHMMaHUEe crenuuku OMOJIOTMHM KaK HayKd, OCO3HaHUs €€ poJid B
(OpMHPOBAHUM PALMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUHM LEJIOCTHOIO
IpeACTaBICHUs] 00 OKpYXalollleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS,;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHOJIOTMM [JIi COBPEMEHHOW LMBHJIM3ALNU:
o0OecriedeHrss HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CIMOCOOHBIX pElIaTh PEeCcypCHble  TPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIXO/Aa U3 TTI00ATBHBIX SKOJOTUYECKUX MPOOIEM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAJIBLHOMY
WCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTUYECKHX 3HAHUW B IEJIX
MOBBIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OOydYaromuxcs, GopMupyemon
IIPU U3y4YEHUH OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TOJydyaeMble 3HAHWS IS aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPA W MPOUCXOIANIUX B HEM H3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
pemIeHus mpo0JieM B peaTbHBIX )KU3HEHHBIX CUTYyAITUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOH JEeSTENbHOCTH, TOTOBHOCTH OCYILECTBIISTH
MPOEKTHYIO U UCCIEI0BATENbCKYIO ACSITEIbHOCTh MHIUBUYAIHO U B TPYIIIIE;

FOTOBHOCTh UM  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHNI0, K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHMM TO OHOJIOTMH B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMU.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOCHUSI ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaOIINE
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEHU(PUKY METOAOB MO3HAHMUS,
UCITIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUsd, SIBJICHHUE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs,
uccleoBaHue,  HaOOJIeHHe, WU3MEpPEHUE, JKCIEPUMEHT U JpYyrue);
YHUBEpCAJIbHbIE Yy4eOHbIE JACUCTBUS (IIO3HABATENbHBbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecIeunBaroIIne dbopMupoBanue GbyHKIIMOHATEHOU
IPaMOTHOCTH M  COLIMAJbHOW KOMIIETEHUUH OOy4YarolUXcs; CHOCOOHOCTb
oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pPEHUYCCKHE 3HAHUS W  YHUBEpCaJIbHbIC y4ueOHBIE JEHWCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHUKE.

B pesymbrare wm3ydeHus OHONOTMM Ha ypOBHE CpPEIHETr0  OOIIero
oOpa3zoBanuss y oOyuwaromerocss OyayT c@opMupoBaHbl IO3HaBaTEIbHbIC
YHUBEpCaIbHBIC YUeOHbBIE JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCABLHBIC YUeOHBIC
NEWCTBUS, PETryJATHBHbIE YHUBEPCAIbHBIC Yy4ueOHBIC JICHCTBUSA, COBMECTHAs
JIESITEIIbHOCTb.

MeranpeaMeTHbIC PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0O0IIero
0o0pa3oBaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBeEpPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJbLHLIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyaJIM3UpOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONIh30BaTh TPH OCBOCHUHM 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCu(UKAIIUK, 0000IICHNUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUM (BBIJCIATh UX XapaKTEPHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3H C JIPYTUMU TTOHATUSAMH );

OTIPENENIATh IENIM JSATCIBHOCTH, 3aJiaBas mapaMeTphbl W KPUTEPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3yJIbTATHI ICSITEIbHOCTH C IIOCTABIICHHBIMU TICIISIMH;

HCIIOJIb30BaTh OMOJIOTHYECKUE TOHSATHS JJIT O0OBbsICHEHHUS (DAKTOB U SBICHUI
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pacCyXJIeHUsS (MHIYKTHBHBIC, ACTYKTHBHBIC, TIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPaccMaTPHUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKTIOUCHUS;

MIPUMECHSTH CXEMHO-MO/IETbLHBIE cpeacTBa JUIS MIPEACTaBICHHS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEUMI  PA3HOrO  pOJAA,  BBIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI C y4ETOM aHallM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJEICTBUN 1E€ATEIbHOCTH;

KOOPAVMHUPOBaTbL U  BBIIOJHATH pabOTy B  YCIOBUSAX  PEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKIE NeiiCTBHUS:

BJIQJIETh HaBbIKaMHU y4€OHO-UCCIIEI0BATEIbCKOM U MPOEKTHON IEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi 1Opo0sieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJOB PEIEHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPHpPETALMH, NPEeoOpa30BaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYalIUsIX, B TOM YHUCJIE NPU CO3JaHUU YYEOHBIX U COLIUATIBHBIX MPOEKTOB;

(opMupOBaTh HAyYHBIH TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU ITOHATUSMH U METOJaMU;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJIATh MPUYUHHO-CIICJICTBEHHbIE CBA3M W aKTyaJU3UpOBaTh 3a/Jauy,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HAaXOAUTh apryMEeHThl IJid JO0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILCHUS;

AHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJsbTarshl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LEJICHANPABICHHBI MOMCK IEpEeHOoca CPEJCTB U CIOCOOOB
NENCTBUA B IPOPECCUOHAIIBHYIO CPEAY;

YMETh TMEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE WJEU, NPEIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTbH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) padora ¢ uHpopManHeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTEe y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CJOBApSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTE), aHamu3upoBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

GopMynupOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHBIC METOABI MPHU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU JI BBHIMOTHEHUS y4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT HMCHOJB30BaHUS WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  mIpencTaBICHHUS
Oounosiornyeckor uHpopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Ipyroe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KAueCTBE CpEICTBA MNpuU pabore C
Ononornyeckod MHPOpMALME: MPUMEHITh XUMUYECKHE, (U3HYECKUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (opMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONIb30BaTh M IPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsJHOCTH;

BJIQJICTh  HaBbIKAMU  pAcCHO3HAaBAHMS W 3alIUTBl  MHPOPMALIHH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBjajieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1€CTBUAMM:

1) ob1menue:

OCYUIECTBJISITh KOMMYHHUKAIIMU BO BCEX cPepax *KU3HU, AKTUBHO YUaCTBOBAThH
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEJIBHO BBIMOIHEHUS MpeasiaraeMoi
3aJ]auM, YYUTHIBATb MHTEPECHl U COIJIACOBAHHOCTh MO3MLMNA APYTUX YYaCTHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacno3HaBaTh HEBEpOAJIbHbIE CpPEJACTBAa OOIICHHUS, NOHUMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJAJIeTh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs JPYTUX JIIOJEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKkTHOU popme hopMyIrMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCIHOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHAMBUAYAJIbHOM
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS MPU PEIICHUH yU4eOHOW 3aauH;

BbIOMpATh TEMAaTHKy M METOJAbl COBMECTHBIX JEHCTBUH C Y4YETOM O0OIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0r0 YeHa KOJUIEKTHBA,;



IPUHUMATh L€  COBMECTHOM  JI€ATEJIbHOCTH, OPIraHHU30BBIBaThH MU
KOOPAMHUPOBATh JIEUCTBUA MO €€ IOOCTHKEHHUIO: COCTaBIIATH IUIAaH JEHCTBUM,
pacnpenenarTb pojud ¢ y4€TOM MHEHUM YYacTHUKOB, OOCYXKIaThb pPE3yJIbTaThbl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXKJIOrO0 y4YaCTHHKAa KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HAEH C TMO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE I[IOBEJACHUE B Pa3JIMYHBIX
CUTYaLIUSIX, TPOSBIISITH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUITUATUBHBIM.

OBJiageHNe YHMBEPCAJTbHBIMH PEryJIATHBHBIMU JACeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJOTMYECKUE 3HAHUS I BBIABICHHS MpoOJeM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LEIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH ITO3HABATENBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7auu B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IJIaH pelieHuss npoOjeMbl ¢ y4E€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JieJlaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3SpYyIUMLIUU B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSIHHO TOBBIINIATH CBOW 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallMsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIa/JIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIIEKCUU Il OLUEHKH CUTYalllH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLEHWBAThb PHUCKM M CBOEBPEMEHHO NPUHUMATh PELICHUS 10 HX
CHU)KEHMUIO;



IIPUHAMAaTb MOTHMBBI M apPryMEHTBl JPYTHX IIPU aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOsl U IPYTUX:

MPUHUMATD CeOsI, TOHUMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI W apryMEHTBHl APYIMX IIPU AHAINU3E pE3yIbTATOB
NEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OLINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUHU IPYTOro YeIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yNabTaThl OCBOCHHUSI COJIEPXKAHUS YYECOHOTO IMpeaMera
«buonorusi» Ha yriayOJnE€HHOM YypOBHE OPHUEHTUPOBAHBI Ha OO0ECIEUCHHE
npopuabHOro  00yueHuss  oOydaromuxcs  Ouosorud. OHHU — BKJIIOYAIOT:
cneruuyeckue s OMOJIOrMK Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHMIO, UHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUM, BUJbI JIEITEIBHOCTH T10
MOJTYYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHMIO B Pa3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpeameTHbie pe3yiabTaThl MPEICTABICHBI IO
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buomorus» B 10
Kjlacce IOMKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECTE M pPOJU OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJABI M  PEHICHUHU MPOOJEM  PalMOHAIBHOTO
MPUPOIOTIOIH30BaHUS, O BKJIaJ€ POCCUUCKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJOTHYECKUX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOTIOJIAraloIIfe OUOJOTHYECKUE TEPMUHBI M TOHATUS (OKU3Hb, KJIETKAa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCHPOU3BEIICHHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT W Pa3BUTHE), OMOJIOTMYECKHE TEOPUH
(xnetounast Teopust T. llIBanna, M. llneitnena, P. Bupxosa, xpomocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. M. BaBwioBa — o0 1eHTpax
MHOT0OOpa3usi U TMPOUCXOXKACHUS  KYJbTYPHBIX  PAcTeHMil),  3aKOHBI
(enmHOOOpa3Ksi MOTOMKOB IEPBOr0 TOKOJICHUS, pacCHICIJICHUS, YUCTOTHI TaMeT,
He3aBUCUMOTO HacieaoBanus ['. MeHzens, TOMOJIOTMYECKUX PSAOB B
HACJIEICTBEHHOM M3MEHYHUBOCTU H. . Basuiiosa), MIPUHLUIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOTO IIO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHUCAHHWE, HW3MEpPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX W MHOIOKJIETOUHBIX OPIraHHW3MOB, B TOM YHCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpPraHOB pPACTEHUM, JKUBOTHBIX, 4YEJIOBEKA, IPOLECCOB JKU3HEIEATEIbHOCTH,
MPOTEKAIOIIMX B OpPraHU3Max PAcTCHUM, KUBOTHBIX M YEIIOBEKa, OMOIOTHYECKUX
MPOIIECCOB: OOMEHa BEIIECTB (METa0O0JIM3M), MPEBPAIICHUS YHEPTHH, OpOKEHHUS,
aBTOTPO(PHOTrO U reTepoTpoHOro TUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€03a, raMeToreHes3a, MOpHOreHe3a, NOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIWBUIYaJbHOTO  pa3BUTUsA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHE YyCTaHABIMBATh B3aUMOCBSI3M MEXIY OPraHOMAaMU KIETKH U HUX
(GYHKIIUSMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEd M HMX QYHKIUSIMH, MEXKIY
OpraHaMM M CHCTEMaMH OpPraHOB y pacTEHUl, KUBOTHBIX M 4YEJIOBEKa U MX
(GYHKIUSAMHU, MEXAY CHCTEMaMU OpPraHoOB M UX (YHKUUSAMHU, MEXIY 3TaraMu
oOMeHa BEeIIEeCTB, dTallaMy KJIETOUYHOTO ITUKJIa M )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM M (PEHOTHUIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBIBJISITh OTJIMUYMUTENbHbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTbI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEeMaTUYECKUX TPYTII,

YMEHHE peniaTh ONOJIOTUYECKUE 3a[Ja4t, BBISBIISATH IPUUUHHO-CIIEACTBEHHbBIE
CBSI3U MEXKAY UCCIEeyeMbIMU OMOJIOTMUECKUMHU MPOLIECCaMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE W TMPAKTHYECKUE padOThI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, NPOBEPITh UX OJKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIUpys LEdb HUCCIEIOBaHUs, aHAJIU3UPOBaTh MOJIYyYCHHbIE
pe3yJbTaThl U AENaTh BHIBOBL;

YMEHHUE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEILCKONM paboTe Mo OUOoJIoTHH,
DKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0aze IIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABISATh  TOJYyYEHHBIC  pPE3yNbTaThl HAa  YYEHUYECKUX
KOH(epeHIusx;

YMEHHE OIICHMBATh AITHYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEAOBAaHUN B
obnmactu  OuWoNorMM W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAINPABICHHOE W3MEHEHHE Te€HOMa M CO3JIaHHUE TPAHCTECHHBIX
OpraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BbIOOp Oymymiel mpodeccrnoHalbHOM
NEeSATEILHOCTH B 00JacTH OMOJIOTUH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YTIIyOJsTh MO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
IpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHMs B  OpraHU3alUsAX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buomorus» B 11
Kacce NOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJIM OHOJOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TMPHUPOJbI W PEIMICHUU IKOJOTHICCKUX
npoOJeM 4YeloBeYecTBa, a TaKKe B PEIICHWH BONPOCOB PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, W B (DPOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BJIAJIETh CHUCTEMON OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
OMpeNeNIeHUs] ¥ TIOHMMaHHE CYIIHOCTH OCHOBOIOJAralomux OHOJOTHYECKUX
TEPMUHOB U TIOHATHH (BUJ, dKOcucTeMma, Ouocdepa), OMOJIOTHUUECKHE TEOPUHU
(aBosroniionHas teopus Y. JlapBuHa, CMHTeTUYECKasl TEOPHUS SBOJIOIUH), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HampasieHusx spomtouun, B.U. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apoabimieBoro cxoxacrsa K. M. bspa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHUpaMHIIbl YHEPruu), TUmoTe3bl (rumote3a «mupa PHK» V.
['un6epra);

yMEHHE  BJAJACTh  OCHOBHBIMH  METOJAMH  HAYYHOTO  IIO3HAHWUS,
UCITOJIb3yEMBIMH B OMOJIOTHYCCKUX UCCIICIOBAHUSX KUBBIX OOBEKTOB U AKOCHCTEM
(omucaHue, u3MepeHue, HaOJI0JICHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHUHN B IPUPOJIC;

YMEHHUE BBIJCIATh CYIICCTBEHHBIE TMPU3HAKU: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWIM3UPYIOMIETO, ABUXKYIIETO M Pa3pblBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIIONaTpUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHNUs, BIUSHUS ABMKYIUX CHJI SBOJIONUU HA TeHO(DOH T TIOMYJISINH,
MIPUCTIOCOOJICHHOCTH OPTaHMU3MOB K Cpejie OOMTaHUs, YepeOBaHUSI HAMPABJICHUN
HBOJTIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIWBATh B3aWMOCBSI3M MEXKIy NPOILECCAMH DBOJIIOIHH,
JMBIDKYIIMMH CHJIAMH aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3UYHBIX IKOCHUCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBJIATH  OTJIMYMTENBHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
IIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie 00MTaHus, a0MOTUYECKUX M OMOTHYCCKHUX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOT€HHBIX U3MEHEHUN B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJbl OOUTaHMsI, €AUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHUIOB W
HKOCHCTEM KAaK YCJIOBHS COCYLIECTBOBAHMSI IPUPOBI U YEIOBEYECTBA;

YMEHHE peniaTb OMOJIOTMYECKUe 3a/1a4H, BBISABIATH IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXKAY MCCIEyeMbIMU OHOJOTHUYECKUMH MPOIIECCaMU U SIBJICHUSIMHU, JI€aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHbIE W TMpaKTUYeCKue paboThl, COO0ATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, NPOBEPATh UX IKCIHEPUMEHTAIbHBIMU
cpencTBamu, GOpMyIUpys ILelb HCCICNOBaHUS, aHAIU3HPOBATH MOTyUYCHHBIC
pe3yJIbTaThl U JENaTh BHIBOJBL;

YMEHHE y4YacTBOBaTh B y4eOHO-HMCCIEN0BaTENbCKOW padoTe 1o Ouoiioruu,
HKOJIOTUM U MEIUIMHE, MPOBOJUMOM Ha 0a3ze LIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBISITH  TOJYyYEHHBIE  pPE3ylbTaThl HAa  YUYEHHYECKUX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YEJIOBEKa
U YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpAILEHUs
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HaHHBIM BbIOOp Oyayieid mnpodeccuoHaIbHOM
JESITEIbHOCTH B 00J7acTU OMOJIOTHH, YKOJIOTUH, IPUPOIOTIOIH30BaHNS, MEAUIIHHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIBCKOTO XO3siiCTBa, MUIIEBON
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HABATEIbHBIA HMHTEpPEC, HalpaBlICHHBbIH Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MPOJOJKEHUE
OMOJOrMYECKOro 00Opa3oBaHus B OPraHHU3ALUAX CPEAHEro MPOPEeCcCHOHAIBHOIO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoububie | IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBbIe cuCTEeMBI U UX U3yYCHHE
3 buonorus kierku 0.5
4 XUMHYeCcKasi OpraHu3ausl KICTKH 10 1
5) Crpoenne u QyHKIIH KIETKH 8
5 OOMeH BemecTB U NPEBpaIeHHE YHEPTUU B 9 1
KJIETKE
7 HacneHCTBeHIfaﬂ uHpopManus u 9 1 05
peanu3arys e€ B KIIeTKe
JKU3HEHHBIN [IUKIT KIIETKU 6 1
Crpoenue 1 pyHKIIMU OPTaHU3MOB 17 1 1.5
10 Pa3mHOX€EHME 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTHKa — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUMBOCTH 6
14 I'eneTrka yenmoBeka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKasi OUOIOTHS 4
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTshI padoTshI
pecypcsbl
1 3apokIeHUE U Pa3BUTHE HBOJIIOLIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
Mukpo3Botonus U €€ pe3ynbTaTbl 14 2
Maxkpo3Bosronus U €€ pe3yJbTaTsl 6
[IpoucxoxaeHre u pa3BUTHE KU3HHA HA
4 P 8 P 15 15
3emiie
5 [TpoucxoxaeHue YeaoBeKa — aHTPOIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHX
6 OpPraHU3MOB U Ha/IOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpeion
OpranusMel U cpesia OOUTaHUS 1.5
DKOJIOTHS BUAOB U MONYJISLIANA 0.5
DKosorus cooOIecTB. DKOIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rnodanpHas 3xocucreMa
11 UYenoBek U OKpyKarolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne ara udpossbie
n/n Tewa ypoka Bceero Kontpoapirie | Ipaxruteckue ﬂsyqeﬂnﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
1 buonorust kak KOMIIEKCHasI HAyKa U Kak 1
9acTh COBPEMEHHOTO O0IIIeCTBa
JKuBble cucTeMbl M UX CBOMCTBA 1
YpoBHEBas OpraHU3aIus )KUBBIX CUCTEM
4 HcTopust OTKPBITHS B U3YICHUS KIICTKH. 1
Krnerounas Teopus
MeTo 161 MONIEKYIISIPHOM U KIIETOYHOU
ouonorun. [IpakTrueckas padora
5 «M3ydeHre METOI0B KJIETOUYHON OMOJI0THN 1 05
(xpomarorpadus, >1exrTpodopes, '
muddepeHnmanbHoe HeHTpUPyrupoBaHue,
[I1IP)»
6 XUMHUYECKUN COCTaB KIETKH 1
7 MuHepanbHBIC BEIIECTBA KIETKH, HX 1
Ouosoruueckas pojb
Oprannueckue BemecTBa KJISTKA — OeNKH.
8 JlabopaTtopHas pabota «OOHapyKeHHe 1 05
OEJIKOB € MOMOIMIBIO KAYECTBEHHBIX '
peaKuuii»
9 CsoiicTBa, kiaccupukanys u GyHKIUH 1

0€eJIKOB




10

OpraHqucxne B€IICCTBA KJICTKHU —
YIJICBOAbI

11

OpraHI/I‘lCCKI/IC B€IICCTBA KJICTKHU —
JIAITU ABI

12

Hykneunossie kucnorsl. [IHK u PHK.
Jlaboparopnas padota «VccienoBanue
HYKJICHHOBBIX KUCIIOT, BHIZICTICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

0.5

13

Crpoenue u pynkuuu ATD. JIpyrue
nykineosuarpudocdarst (HTD)

14

CexBenuponanue JJHK. MeTo bl
T€HOMHKH, TPAHCKPUIITOMHKH,
MIPOTEOMHUKHU. METO/IbI CTPYKTYpPHOM
OHOJIOTHH.

15

KonTtpomnsHast pabora Nel

16

Tunel KJIeToK. HpOKapI/IOTI/ILICCKaSI KJICTKa

17

CrtpoeHue 3yKapuOTHIECKON KIIETKH.
IIpakTryeckas pabota «l3yueHue cBOHCTB
KJIETOYHOM MEeMOpPaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKH

19

OnHoMeMOpaHHbIE OPraHOUbI KIIETKH.
[IpakTruyeckas pabora «M3yueHue
JBHKEHUS LIUTOIUIA3MBI B PACTUTEIIBHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIC OPTAaHOUIBI KIICTKH:
MUTOXOHJIPHH, TUTacTUIBL. JTabopaTtopHas
pabota «/ccnenoBaHue TIa3MoIH3a |
JICTUIa3MOJIM3a B PACTUTEIBHBIX KIECTKAX)

0.5




21

HemeMmOpanHbie opraHou/ipl KIETKU

22

Crtpoenue u pyHKIUU Spa

23

CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3IMIHbIX
OpPTaHU3MOB»

0.5

24

AccuMminys 1 JUCCUMMIIALUSA — JBE
CTOpOHBI MeTabonu3Ma. Turnbsl ooOMeHa
BeniecTB. JlabopaTopnas pabora
«M3ydyeHne KaTaIuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTaJia3bl)»

25

@epMEHTaTUBHBIN XapaKTep Peaklui
KJIETOYHOTO MeTaboim3Ma. JlaboparopHas
pabota «3yuenue hepMEHTATUBHOTO
pacileIIeHHsl IEPOKCUIa BOLOPOA B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOphI ¥ OENTKU-UHTHOUTOPHI

27

ABTOTpO(HBIN TUIT OOMEHA BEILECTB

28

dorocuntes

29

Xemocunres. JlaboparopHas padota
«CpaBHeHuUe npoleccoB (POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHBIe Opranu3Mbl. Buisl OposkeHus.
JlaGopatopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOKEHUS M JIBIXAHUSD)

31

AspoOHBIE OpraHU3MBI. JTaIbl
HHEPreTHYECKOro oOMeHa




DHeprus MeMOpaHHOTO IrpagTueHTa

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakiiun MmaTpu4HOTO CHHTE3a
34 Tpanckpunuus — Marpuussiii cunte3 PHK
35 Tpancnsamnus u e€ dTarnbl
36 KoaupoBanue amuHOKucinoT. Ponp
prubocoM B OMOCHHTE3e OenKa
37 Opranu3zaiys reHoma y npoKapuoT U
3yKapuoT
38 MonekynsipHble MEXaHU3MbI IKCIIPECCUU
TCHOB Y 9YKapuoT
Bupycsl — BHEKJIETOUHBIE (POPMBI KU3HU H
39 obnuratHblie napa3uThl. [IpakTruaeckas 0.5
pabota «Co3naHue MOJEIH BUPYCa
BupycHsie 3a0051eBaHus YeTTOBEKa,
40 KUBOTHBIX, pacTeHuil. HanoTexHonoruu B
OMOJIOTUU U MEIULIUHE.
41 KonTponbnas padorta Ne2
42 JKHW3HEeHHBIN TUKIT KIIETKU
43 Matpuunslii cunte3 JJHK
Xpomocomel. JlTabopaTopnast pabota
44 «M3y4ueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»»
45 JleneHnue KIE€TKH — MUTO3
Tunel knetok. Kapruokunes u IUTOKUHES.
46 JlaGopatopnas pabora «Habmaronenue 0.5

MHTO3a B KJICTKaX KOHYHMKa KOPCIIKa JIyKa




(Ha TOTOBBIX MUKPOIIpENapaTax)»

47 Perynsanus )xn3HEHHOI0 IIMKJIA KJIETOK

48 Opranusm Kak eIMHOE 1IEJI0e

49 Txanu pactenuii. JlaboparopHas padota 05
«M3yueHue TKaHe pacTeHU» '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas padora «/3yueHue TKkaHe 0.5
KHBOTHBIX)»
Opransl. Cucremsl opraton. JlabopaTopHas

51 pabota «/3y4yeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHEe OpraHU3MOB

o4 [Intanue opraHu3smMoB

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4ejJoBeKa

56 JlpIxaHne OpraHu3MoB

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeJI0BeKa

58 TpaHcnoprt BelecTB y OpraHu3MoB

59 KpoBeHocHas cucrteMa no3BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa

60 Briaenenue y opranuzmMoB

61 3amura y OpraHu3MoB

62 NMMmyHHast cuctema yenoBeka

63 PaznpaxuMocTs 1 perynsnus y

opranu3moB. ['yMopasibHas peryssnus.




64 KontponbHas padora Ne3 1

65 DopMBI pa3MHOKECHHSI OPTAaHU3MOB 1

66 [TooBoE pa3mMHOKEHUE 1

67 Meiio3 1
I'ameTorenes. Obpa3zoBaHue U pa3BUTHE

68 TMOJIOBBIX KJIETOK. JlabopaTopHas pabota 1 05
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha '
TOTOBBIX MUKpOTIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3

70 3akiajKa OpraHoB M TKaHEU U3 1
3apOJIBIIIEBHIX JIUCTKOB
Poct u pazBuTHe KUBOTHBIX.

71 Jlaboparopuas pabora «BeisBieHue 1 05
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX JKUBOTHBIX)»
PasMHOkeHHME U pa3BUTHE PACTEHMIA.

72 JlaGopatopHnas pabota «CTpoeHHE OpraHoB 1 0.5
Pa3MHOXKEHHUS BBICIINX PACTCHUN

73 HcTopus cTaHOBJIEHUS U Pa3BUTHS 1
TCHETHKH KaK HayKH
OCHOBHBIE MIOHATHS U CUMBOJIbI TEHETHKH.

74 JlaGopatopHnas pabota «/lpo3oduna kak 1 0.5
00BEKT Fr€HETUYECKUX UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJIEAOBAHUS

75 npu3HaKoB. MoHorubpuaHOE 1 05

ckpemuBanue. [Ipaktuyeckas pabora
"N3y4yeHue pe3yapTaTOB MOHOTHOPUIHOTO




CKpeNIMBaHus y 1p030¢puib"

HI/ITOJIOFI/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO

76
CKpEIIUBAHUS
77 AHanuzupyrolee ckpemysanue. Henonxoe
JOMUHUPOBAHUE
JlurubpuiHoe CKperBaHue.
78 [IpakTrueckas padota «3ydeHue 05
Pe3yNbTaTOB TUTHOPHUIHOTO CKPEIIUBAHUS '
y Ip0o30(hUIIb»
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKPEIIUBAHUS
80 CuerieHHOE HaceI0BaHUE MMPU3HAKOB
81 XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH
82 I'enetuka mona
['eHoTHN KaK 1IEOCTHAS CUCTEMA.
83 I'eneTnyeckuit KOHTPOIb PA3BUTHS
PaCTEeHMIA, )KHBOTHBIX M YEIIOBEKA.
84 Kontponbnas pabora Ned
85 N3MeHunBOCTh TpU3HAKOB. Busl
U3MECHUYHUBOCTH
86 MonudukarnonHas H3MEHYUBOCTh
BaprannoHHBIN psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas paboTa
87 «HccrenoBanue 3aKOHOMEPHOCTEN 05
MOIU(PHUKAITIOHHON U3MEHUYUBOCTH. '
[TocTpoenue BapraliMOHHOTO psifa U
BAPUALIMOHHON KPUBOM»
88 ['eHoTUNIMUECKast ©K3MEHYUBOCTD.




KoMOuHaTHBHAs H3MEHYHUBOCTD

89

MyTanuoHHast U3MEHYHBOCTbD.
[IpakTuyeckas pabora «MyTtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAallMOHHOIO IIPOLECCa.
OnureHeTHKa U 3MUT€HOMUKA

91

I'enetnka yenoseka. [Ipaktuueckas pabora
«CocTaBiieHle U aHAJIN3 POJIOCIOBHOI»

0.5

92

MeTtoasl MEIUIIMHCKON TEHETUKH.
3HadyeHre METUIIMHCKON T€HETUKH.

93

KonrponsHast padora Ne5

94

OCHOBHBIE TIOHSITHS CEJICKIUH.
JlaboparopHas padota «3ydeHnue copToB
KYJIbTYPHBIX PACTCHHUH U MIOPO/] TOMAIIIHUX
KUBOTHBIX)»

0.5

95

MeToapl CeNeKIMOHHOM paboTHI.
JlabopaTtopHas pabota «3ydueHrne MeTo10B
CEJIEKIINH PACTCHUI»

0.5

96

JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U
KHUBOTHBIX. [IpakTHueckas paborta
«IIpuBUBKa pacTeHUI

97

CoxpaHeHue, N3y4eHHUE U UCTI0Ib30BaHUE
TeHETUYECKUX PECYPCOB

98

buoTexHonorusa kak Hayka U OTpacib
npousBojicTBa. [IpakTudeckas pabota
«3yueHne 0ObeKTOB OMOTEXHOIOTHI

99

OcHOBHBIE HaIpaBJICHUA CUHTETUYECKOMN




OnoJIoTHH
100 XPpOMOCOMHAs ¥ TCHHAs! HHKEHEPHS 1
101 MenuuuHackue OUOTEXHOIOTUH 1
102 Kontposbnas padora Neb 1
OBILIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie | IIpakruueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 OpomonmonHas teopust Y. Jlapsuna 1
5 JIBUoKyIIIHEe CUJIBI ABOJIIOIIMK BUJIOB 110 Y. 1
Hapsuny
3 bopn0a 3a cymiecTBoBaHuE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
SBOJIIOINH
5 DTarbl SBONIOIMOHHOTO MpoIiecca: 1
MUKPOAIBOJIIOIHS 1 MAaKPOIBOJIOLIUS
5 [Tomynsitust — sJeMeHTapHas eIMHUIA 1
HBOJIIOIUH
3aK0oH reHeTH4YecKoro paBHOBecHs k.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 0.5
pabota «BrIsiBIeHHE N3MEHUUBOCTH Y '
oco0elt OJJHOTO BUIa»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOITUN 1
9 O ekt ocnoparens. dpdexr 1
OYTBUTIOUHOTO TOPJIbILIKA
10 Murpauyu. M30a5011 NOMYJISIAN: 1
reorpaduueckas, Ouonormueckas
11 EctecTBeHHbII 0TOOP — HaNpaBISIOMIHMA 1

(axTop BONIOLIUU




12

[TomoBoii oT6op

13

[IpucrnocobaeHHOCTh OPraHN3MOB KaK
pe3yIbTaT MUKPOABOIFOIIHH.
JlaGopaTtopHnas padora «3yueHue
apoMop(dO30B U UANOATANITALIUH Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Tpumeps! prCTIOCOOICHHI Y OPraHU3MOB:

Mopdostornueckue, PU3noIorndecKue,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlaGopaTtopHas pabora «IIpucrnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1[EJIECO00PA3ZHOCThY

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabora «CpaBHCHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO)

0.5

16

CrpykTrypa BH1a

17

Bunoob6pa3oBanue kak pe3yabTar
MUKPOIBOIIOIUU

18

CBs3b MHKPO3BOJIIOINUHN U 3TTUAECMHUOJIOTHN

19

MaxpoaBomtouus. [laneontonornueckue
METO/Ibl U3YUYEHUS IBOJIOLIUU

20

BI/IOFCOI‘pa(bI/I‘IeCKI/IC MCTOIbI U3YyUCHUA
9BOJJIIOIIMH

21

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
9BOJIOIAU

22

MOJ'ICK}/JBIpHO-FGHCTI/I‘{eCKI/IC,
OMOXHMUYECKHE U MaTEMAaTUYCCKUE




MCTOJbI U3YUCHUS DBOJIIOIUU

23 OO0111e 3aKOHOMEPHOCTH IBOJTIOIUN

24 AnanTuBHas paauanus. HepaBHomepHOCTD
TEMIIOB 3BOJIOIIUI

o5 HayuHble runoTe3bl MpOrUCXOKIACHUS
JKU3HU Ha 3emMJie

26 JloHayuHbIe MTpeICTaBICHUS O 3apPOXKIACHUN
KU3HU

97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
SBOJIIOINH

28 ['unoTessl 3apoKaeHNS )KU3HA
HcTopust 3eMin 1 METOIbI €€ N3YUYCHHUS.

29 JlabopaTtopHas pabora «M3y4yeHue u 05
OTMCAHNE UCKOITAEMBIX OCTATKOB JPEBHUX '
OpPTaHU3MOBY

30 Hauanbnsbie aTansl opraHn4eckon
IBOJTIOIIAN

31 DBOIIONNS DYKAPUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturenbHoro mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEM '
CTPOEHUS PACTEHHI Pa3HbIX OTIEIOB)»

33 OCHOBHBIE TaIlbI BOJIOIUHU )KUBOTHOTO
MUpa
OBOIOLNS )KUBOTHBIX. [[pakTnueckas

34 pabora «M3y4ueHune ocoOeHHOCTEH 0.5
CTPOEHUS IO3BOHOYHBIX )KMBOTHBIX)

35 Pa3BuTHe u3Hu Ha 3emiie 1o 3pam u




nepuoagam

MaccoBbie BBIMUPAHUA — DKOJIOT'HYCCKHUC

3 KPHU3HUCHI MPOILIOTO

37 CoBpeMEHHBIHN 3KOJOTUYECKUI KpU3HC, ET0
0COOCHHOCTHU

38 CoBpeMeHHas cucTeMa OpraHn4ecKoro
IPOIILIOTrO

39 OCHOBHBIE CHCTEMATUIECKHUE TPYIIITHI
OpPTraHu3MOB

40 AHTPOIIOJIOTHS — HAayKa O YeIOBEKe

41 Pazsutne npencrasieHuit o
IPOMCXOXKAECHUH YelloBeKa
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydeHne ocoOeHHOCTEN 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
PSAMOXO0KJICHUEM

43 JIBrKyl1ye cuibl aHTPOIIOreHe3a

m CooTtHolieHne OMOJIOTHYECKUX U
COLMAJIbHBIX (PaKTOPOB B aHTPOIOTreHE3e

45 OCHOBHBIE CTaJIUU AHTPOIIOTEHE3A

46 [Taneorenernka u najieoreHOMMKA

47 DBOJIOLMS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacsl. [IpakTrueckas

48 pabota «/3ydeHue SKOITOTHISCKHX 0.5
aJlanTaluii YeJIoBeKa»

49 MeXIUCIUTITMHAPHBIE METOTBI

AHTPOIIOJIOTUHA




50 3apoxaCHUE U Pa3BUTUE IKOJIOTHH 1
Metonsl skonoruu. Jlaboparopnas pabora

51 «M3y4eHre METOJ0B KOJIOTHIECKUX 1 0.5
HUCCIIENOBAHUN)

52 3HaueHne YKOJIOTNYECKUX 3HAHUN I 1
yelioBeKa

53 Dxoyiorudeckue GakTophbl 1
AbGuotnueckue daktopbl. CBET Kak

54 sKosiornueckuii pakrop. JlaboparopHas 1 05
pabota «BbIsiBICHNE IPUCTIOCOOICHHIHA '
OpPTraHU3MOB K BIUSTHHIO CBETa»
Abuotnueckue paktopsl. Temrieparypa
KaK 3KOJIOTUIECKHI (akTop.

95 JlaboparopHas pabota «BeIsiBICHHE 1 0.5
MPUCTIOCOOJICHHU OPraHU3MOB K BIUSHUIO
TEMIEPATYPhI»
Abuotnueckue GakTopsl. BiaxxHOCTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHUi U3 pa3HbIX MECT OOUTAHUS

57 Cpenbl 0OuTaHNs OPraHU3MOB 1

58 Buonorndeckne puTMbI 1

59 Kuznenusie popMbl OpraHu3MOB 1

60 bruotnyeckue pakTopsl 1
3HavyeHrne OMOTUYECKUX B3aUMOJIeHCTBUI

61 JUIS CYILIECTBOBAHUSL OPTAaHU3MOB B CPELE 1
oOuTaHus

62 OKOJIOTUYECKUE XapaAKTEPUCTUKU 1




MMOITYJIIUH

OCHOBHBIC TTOKa3aTeIn IIOIMYyJIAINH

63 YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

64 POXKAAEMOCTD, IPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPALIUN

65 DKoornyeckas CTpyKTypa HOIYIISIHH

66 JluHamuka monynasiuu 1 e€ peryssius

67 KpuBblie pocTa 9iCIEHHOCTH TTOMYJISIIIAH.
KpuBbie BEKUBaHUS
Dkonoruyeckasi HUIIA BUAA.

68 JlaboparopHas pabora «IIpucnocodneHus 0.5
CEMSTH pacCTEHUI K PaCcCeICHHIO

69 Bun xak cucrema nomynsuui

70 3aKOHOMEPHOCTH ITOBEACHHS U MUTPAIIHIA
YKUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIIEHO3

72 DKocucremMa Kak OTKpbITasi cucTema

73 KpyroBopoT BelecT 1 MOTOK SHEPTUU B
IKOCUCTEME

74 OCHOBHBIE MMOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTUYECKHE MUPAMHU/IbI

76 N3meHenuns cooOIIeCTB — CYKIECCUU

77 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEl U OKCaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTETIEH, MyCThIHb

79 AHTpPOTIOT€HHBIE SKOCHCTEMBI

80 Ypboakocucremsl. [IpakTuueckas padbora 05
«M3ydenue u onrcanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
9KOCHCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 Pa3HbIX TUIIOB HAa CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, MOMYJIILIUOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmertanerapHas 06009k
3emun

84 Yuenne B. . Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHMS
6uochepsl

86 KpyroBopots! BeniecTs u
OMOreOXMMHYECKHUE ITUKIIbI

87 3oHanbHOCTH Ouochepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh OHocheps

89 DKOJIOrHYecKre KPU3UChl U UX IPUUHUHBI

90 BosneticTBue genoBeka Ha onochepy

o1 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTEIBHBIN U dKUBOTHBIA MU

92 Oxpana mpupoabI

93 OCHOBHBIE IPUHIIUITBI YCTOMYUBOTO




Pa3BUTHA YE€JIOBCUECTBA U IIPHUPOABI

PaHI/IOHaHBHOC IIPHUPOAOITI0JIB30BaHUC U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pasHooOpa3us 3emiu

95 Ofionem&e 1o Teme «MUKPOIBOIIOIHS U 1
e€ pe3ysIbTaThD»

96 O606menne o Teme «MaKpOIBOIIOIHS U 1
e€ pe3ysIbTaThl»

97 O6o06menue no reme «lIponcxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O606menue o Teme «IIporcxoxaeHne 1
YeJI0BeKa — aHTPOIIOTCHE3»

99 O06o06mIeHne o TeMe «IKOJIOTUS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHU3MOB)

100 O6o6mienue o Teme «OpraHu3Mel 1 cpea 1
oOuTaHus»

101 06061ueHIEe 1o TemMe «DKOJIOTHS BUJIOB U 1
TIOTTYJISIIIHI

102 O606mmenue o Teme «bruocepa — 1
rio0anbHast IKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue;
nop penakuuei [laceunuka B.B., Akunoneproe o0iiectBo «M31aTenbcTBO
«ITpocsemieHue»

 buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; moa pepakuuent [laceunuka B.B., AknimonepHoe o0111ecTBO

«3marensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroauyeckoe rocoboue/Ilaceunuk

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

https://resh.edu.ru/






