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MNOACHUTEJbHAS 3AIINCKA

[Tporpamma mo yuebHOMY TipeameTy "buonorus” (ganee - OUOJIOTHS) HA YPOBHE CPETHETO
obmiero oOpazoBanus pazpadboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konmenmwu mnpenoaBaHus
yaebHoro npeamera «bronorus» U OCHOBHBIX TOJIOKEHUH (enepanbHOil pabodelt mporpaMMBbl
BOCIUTAHMUSL.

YueOubIit npeamet «buonorus» yriayonéunoro yposus uzydenus (10-11 xinaccsr) siBisieTcs
OJIHMM U3 KOMIIOHEHTOB IpeIMeTHOM o6sacTu «EcTtecTBeHHO-Hay4YHble TpeaMeThl». COornacHo
nojoxenusm ®I'OC COO mpoduibHbie yaeOHBIE NMPEAMEThI, U3ydaeMble Ha YIIIyOJIEHHOM
YpOBHE, SBISIIOTCS crnocoOoM aud¢epeHunannn oOydyeHUsl Ha YPOBHE CpPEIHEro OOIero
0o0pa3oBaHUs U MPU3BaHbI 00ECIIEUNTh MPEEMCTBEHHOCTh MEX Y OCHOBHBIM OOILIMM, CPETHUM
o01muM, cpeaHUM MpodhecCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaxKIbli U3

9TUX Y4YEOHBIX TPEIMETOB JOKEH OBbITh OpPHUEHTUPOBAH HA MPUOPUTETHOE pEIIeHHE
00pa30BaTeNIbHBIX, BOCIIUTATEIbHBIX U PAa3BUBAIOLINX 33/a4, CBSI3aHHBIX C NMPOQOpHEHTaLNEN
oOyuarouxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH Hay4yHOTO 3HaHMS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHOM, SKOJIOTUEH, ICUXO0JIOTHUEH, CIIOPTOM MJIM BOCHHBIM JIETIOM.
[Iporpamma o yue6HOMY npeamety "buonorus" naér npeacrapieHue o HEeNIH U 3a1a4ax
n3ydeHus yuyebHoro npenmMera «buonorus» Ha yriny0ia€HHOM ypoBHE, OnpeiesisieT 00s13aTeNIbHOe
(MHBapMaHTHOE) MPEIMETHOE COJIEp’KaHue, €ro CTPYKTYpUPOBAaHME MO pas3jesiaM U TeMaw,
pacnpezeneHue o Kiaccam, peKOMEH IyeT MOCIe10BaTeIbHOCTh U3YUeHHsI yueOHOr0 MaTepuraia

C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEJAMETHBIX CBS3€H, JOTMKH y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOCHHOCTEN oOyuaromuxcsi. B mporpamMme mo Omosioruu peaan30BaH MPUHIIHIT

MMPEEMCTBEHHOCTH C HM3ydeHHEeM OWOJIOTMHM Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHWs,
Onaroaps 4ueMy pocMaTpUBaeTCs HAPaBJICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OHMOJIOTHYECKUX
3HaHUI, OPHEHTUPOBAHHBIX Ha (QOPMHPOBAHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTMYECKOT0 MBILUICHUS, IPEICTaBICHUNA O 3J0pOBOM 00pa3e >KM3HH, Ha BOCIIMTAHUE
OepeKHOT0 OTHOIICHUSI K OKPYXKAIOIIEH MPUPOIHON cpene. B mporpamme mo OMoioruu Takxke
MOKa3aHbl BO3MOXHOCTH y4deOHOro mpeamera «buonorus» B peanusanuu TpedoBanuii ®I'OC
COO «k mIaHUPyeMbIM JTHYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00yueHus 1
B (hopMHpPOBAaHMHM OCHOBHBIX BHJIOB Y4eOHO-NO3HABATENBHOMN EATEIHHOCTH O0YyJaromUXCs IO
OCBOCHHUIO COJEpXaHUs OMOJIOrMYecKoro oOpa3oBaHMs Ha YpPOBHE CpeaHero oOmIero
o0Opa3oBaHMsI.

VYueOuslit npeamer «buosorus» Ha ypoBHE cpeAHero oOmiero oOpa3oBaHMs 3aBepIlaeT
Oouosoruueckoe oOpa3oBaHKE B IIKOJIE M OPHUEHTUPOBAH HA paCHIMpEHUE U YriyOJaeHHe 3HaAHUMA
oOyuaronuxcs o XHUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOM OHOJIOTHH, SMOPHOTIOTUU
U OUONOTMHM pAa3BUTHS, TCHETUKH, CEJIEKIIMHM, OMOTEXHOJIOTHH, SBOJIOIHOHHOTO YUYEHUS H
9KOJIOTHUH.

N3yuenue yuebHOro npeamera «buonorus» Ha yriayOIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 00y4aIOMIMXCs K MOCIEAYIOIIEMY OJTYyYeHHI0 OMO0JIOrHYecKoro 0Opa3oBaHus B By3ax
U OpraHu3alusix CpeAHero npodeccuoHaIbHOTO oOpa3oBaHus. OCHOBY €ro cojaep:KaHus
COCTaBIISIET CHCTeMa OMOJIOTMYECKUX 3HAHWUM, MOJTYYEHHBIX MPU H3YYEHUU OOydJarONIMMUCS
COOTBETCTBYIOLMX CHCTEMaTHMYECKHX pa3JesioB OUOJIOTUM Ha YPOBHE OCHOBHOIO OOLIETo
obpazoBanus, B 10—11 kmaccax 3TH 3HaHUS MOTYYalOT pa3BUTHE. Tak, pacIIMpPeHbl U YTIyOIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, TpuOax, OaKTepHsiX, OpraHU3Me YelOBeKa,
Oo0ImMX 3aKOHOMEPHOCTSAX JKU3HHM, JOTOJHUTENBHO BKIIOUEHBI OHOJIOTHYECKHE CBEICHUS
MPUKJIATHOTO M MOMCKOBOTO XapaKTepa, KOTOpPhIE MOKHO HCIIONB30BaTh KaK OPUEHTUPHI IS



MOCIENYIOEro BeIoopa npodeccun. Bo3moxkHa Taxke MHTErpanus OMOJIOTHYECKHX 3HAHUHU C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TIOTYYCHHBIMU OOYYAIOIIUMHUCS TIPU U3YYCHUU (PU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mnporpamMmbl 1o y4yebHoMy mnpeamery "buosorus" oTpakaer CHUCTEMHO-
YPOBHEBBI U 3BOJIOIHMOHHBIA MOAXOABI K H3ydeHHIo Ouosioruu. COrjacHO MM, H3Yy4aroTCs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX CUCTEM PAa3HOIO YPOBHS OpraHHU3alUH,
HBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emile, COXpaHEHHs OHOJOTMYECKOro pa3zHooOpa3us
mwiadetsl. Tak, B 10 Kkimacce HM3y4yaroTCS OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOW OuoJoruw,
SMOPHOIOTHN U OWMOJIOTUH Pa3BUTHSL, TEHETUKU U CEJCKIIMH, OMOTEXHOJIOTHHA U CHHTETHYECKOU
OMOJIOTUH, AaKTYyaJH3UPYIOTCS 3HaHHUA OOyJarommxcs 1Mo OOTaHUKE, 300JI0THH, AHATOMUH,
¢dbusmosorun yenoseka. B 11 kmacce u3ydaroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI DKOJIOTHH U
ydeHue o ouocdepe.

YueOHblii mnpeamer «buosnorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarolIMMMCS
OMOJIOTMYECKUX TEOpPUM U 3aKOHOB, MWJIEH, MNPUHLMIIOB M IpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYy4YHOM KapTHUHBI MHUpPa, 3HAHUI O CTPOEHUH, MHOrooOpazuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJIAlHMH, OUOIIEHO3a, 3KOCHCTEMBI, O BBIJAIOLIUXCS
Hay4YHBIX JOCTHKEHUSX, COBPEMEHHBIX MCCIEJIOBAaHUSAX B OHOJIOTUH, MPUKIAIHBIX acleKTax
Oouosnornueckux 3HaHWi. JlJig pa3BUTHS U MOJJEpKaHUS MHTEpeca o0ydaromuxcs K Ouosioruu
Hapsiy cO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOIO MaTepuaia B COJIEpKaHUU MPOrpamMMbl 110
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS M PA3BUTHS TOW WJIM WHOU
obnactu OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyOECKHBIX YUEHBIX B pEIlIeHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3zyuenus yueOHoro npeameta «buonorus» Ha yriayOnEHHOM ypOBHE — OBJaJCHHE
0oOyyaroUMMUCS 3HAHUSIMU O CTPYKTYpHO-(YHKIIMOHAJIHHOW OpraHU3alluu KUBBIX CHCTEM
pa3HOro paHra v npuoOpeTeHne yMEHUN UCII0Ib30BATh 3TU 3HaHMS B (GOPMHUPOBAHUM UHTEpECa K
onpenenEHHo obnacTu NpodecCHOHATBEHON JESITENbHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrkeHue 1enu u3ydeHus yaeOHoro npenmera «buonorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYYalOIIMMHUCA CHCTEMbl OHOJOTMYECKMX 3HaHWi: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIEHIUAX, TMIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U IpaBHIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO  €CTECTBEHHO-HAydyHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOCHHOCTSIX OMOJIOTMYECKUX CHUCTEM (KJIETKa, OPraHu3M, MOMyJsLus, BUJ,
ouoreoreHo3, O6mocdepa); 0 BBLAAOMIUXCS OTKPHITHSIX M COBPEMEHHBIX HCCIEIOBAHUSAX B
OHOJIOTUH;

O3HAKOMJICHHE  OO0ydJarmoImuxcsi C  METOJaMU  TO3HAHUA  JKMBOW  MPUPOJIBI:
UCCIIEIOBATEIbCKUMH METOJJaMU OMOJIOTHYECKMX HAYK (MOJEKYISPHON M KIETOYHOU OUOJIOTHH,
SMOPHUOJIOTUN U OMOJIOTHH Pa3BUTHUSA, TEHETUKH U CEJEKIUU, OMOTEXHOJIOTUN U CHHTETUYECKOU
OMOJIOTUH,  TAaJCOHTOJOIMM,  OSKOJIOTUM); METOJaMH  CaMOCTOSTENILHOIO  INPOBEICHHUS
OMOJIOTUYECKUX HCCIeoBaHUN B JjabopaTopuM W B Ipupoje (HaOaoAeHue, H3MepeHHe,
HKCIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHUSIMHU: CaMOCTOSITENIbHO HAXOIWTh, aHAIU3UPOBATh U
UCIOJb30BaTh OMOJOTMUYECKYI0 HH(POPMAIINIO; TI0Ib30BATHCS OMOJIOIMUECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOM; YCTAaHABJIUBATH CBSI3b MEXIY Pa3BUTHEM OHOJIOTHH U COIIMAEHO-IKOHOMHYECKUMU
Y 9KOJIOTUYECKMMH MpoOIeMaMu YeI0BEUECTBa; OLIEHUBATh OCIEACTBHSI CBOCH JEATEIILHOCTH IO
OTHOLIEHHUIO K OKpYXarollel NpUPOJHON cpenre, COOCTBEHHOMY 37I0POBBIO U 3/I0pPOBBIO



OKpYXXAIOIIUX JIIOJeH; OOOCHOBBIBATH M COOJIONATh MeEpbl MPOPUIAKTHKH HH(PEKIMOHHBIX
3a00JIeBaHMIA, MpaBUia TMOBEACHUS B TPUPOJC U oOecrmeueHus Oe30MacCHOCTH COOCTBEHHOM
KHU3HEIEATSIFPHOCTH B YPE3BbIYAHHBIX CHTYalUSX MPHPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y OOydalOIUXCAd MHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Ipolecce
3HaKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH M COBPEMEHHBIMHU HCCIICAOBAHHMSIMH B OHMOJIOTHH,
pemaemMpIMi €10 TpoOIeMaMu, METOOJOrHel OHOJOTHYECKOTO WCCIIEAOBAHMS, MPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCIICOBAHMH, pEUIeHNsT OWOJOTHYECKMX 3a/ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U IIPOIIECCOB;

BOCIIMTaHUE y OOYUYaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW TMPHUPOJE B IEJIOM M K
OTHEeNbHBIM €€ OOBeKTaM U SBJICHUSM; (POPMHUPOBAHUE HSKOJOTHYECKOH, TEHETHYECKOU
IpaMOTHOCTH, OOIIEH KyJIbTYpbl TOBEICHHS B IPHPOJIE; MHTErPAIlM €CTECTBEHHO-HAYYHBIX
3HAHU;

nproOpeTeHne 00yJaroIMMMHUCS KOMIIETEHTHOCTH B PAIlMOHAIHLHOM TPHPOJIOTIONHE30BAHUH
(cobmroneHue TmpaBWil TIOBEAEHUS B MPUPOJAE, OXpaHbl BUAOB, SKOCHUCTEM, OHOChepsI),
COXpaHEHUU COOCTBEHHOTO 3JI0POBbS U 3JI0POBbSl OKPYXKAIOMIUX Jtojed (CoOMoIeHus Mep
npodUIaAKTUKH 3a00JIeBaHNM, 0OecTIeueHne OE30TTaCHOCTH KU3HEACITEIPHOCTH B UPE3BBIYATHBIX
CUTYallUsIX TIPUPOIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHUSI OMOJIOTHIECKUX
3HaHUU U YMEHHU B IOBCEHEBHOM JKNU3HU;

CO3JaHME YCJIOBHM [UII OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIAUBUAYAJTIbHOMN
00pa30BaTeNIbHOM  TPAaeKTOPHM, CIIOCOOCTBYIOIIEH MOCIEayoIEeMy MNpodhecCHOHATEHOMY
CaMOOIIPENICTICHUIO, B COOTBETCTBHM C HWHIUBUAYAJbHBIMH HHTEpPECaMU M MOTPEOHOCTIMU
pervoHa.

OO0miee 9MCIO 4YacoB, OTBEACHHBIX HAa HW3y4YeHHE OWOJOTMM Ha YTIyOJEHHOM YpPOBHE
cpeanero obmero oopasosanus, coctaBisieT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Heielno),
B 11 xmacce — 102 gaca (3 waca B Heziemio).

OT60p Ooprann3anMoOHHBIX (HOPM, METOIOB U CPEJCTB OOyUEeHUSI OMOJIOTHUN OCYIIECTBISIETCS
¢ y4éToM crneuu(UKu ero coAaepKaHusi U HaNpaBJICHHOCTH HA MPOJOJKEHHE OMOJIOTHYECKOTO
o0pa3oBaHUs B OPraHU3ALUIX CPEIHET0 MPOGECCUOHATBHOTO U BBICIIEr0 00Pa30BaHHUs.

OO0s13aTeNIbHBIM yCIOBHEM MpU OOydyeHUM OMOJOTMM Ha YriyOJnEHHOM YpOBHE SIBIISICTCS
MpoBeJieHuEe JabopaTOpHbIX M MpakTU4YeckuX pabor. Takxke yuyacTHe O0OydaroIIUXCS B
BBITIOJIHEHUH MMPOEKTHBIX M YUeOHO-HUCCIIeI0BATENbCKUX PAabOT, TEeMAaTHKA KOTOPBIX OMPEeIsaeTcs
yUHTEIEeM Ha OCHOBE UMEIOIIMXCA MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPHUPOIHBIX
YCIJIOBH.



COJEPXAHUE OBYYEHUSA

10 KJIACC

CopnepxaHue IporpaMMbl, BBIJCJIEHHOE  KYPCUBOM, HE BXOAMT B  IPOBEPKY
rocynapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buosiorus kak Hayka
CoBpemeHnHast OM0JIOTHS — KOMIUIGKCHAss Hayka. Kparkas mctopwsi pa3BHTHS OWOJIOTHH.

buonornveckne Haykm W u3ydaeMble WMH TpoOiembl. DyHAaMEHTaIbHBIC, MPHUKIATHBIC H
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne Ouosorud B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3anHbIe ¢ Ouonorueld. 3HaueHue OMOJIOTUH B IPAKTUUECKON AESITEIbHOCTH
YEJIOBEKa: MEJIMIIMHE, CEITLCKOM X035UCTBE, TPOMBIIIUIEHHOCTH, OXpaHe TIPUPOIBL.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. {apBun, V. 'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. [TaBnos, U. V1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl u cxeMbl: «CBsi3b OMOJIOTHU C APYrUMH Haykamu», «CucteMa OMOJIOTHYECKHUX
HayK».

Tema 2. J)KuBble CHCTEMBI M UX H3yUeHHE

JKuBbie cucTeMbl Kak mpeaMeT u3ydeHus Ouosioruu. CBONCTBA )KUBBIX CUCTEM: AHMHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTh, CJIOXHOCTh M YIOPSIJI0YEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, = CAMOOPIraHM3AIMsI, CaMOBOCIIPOM3BEACHHUE, Pa3ApaKMMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKaHEBBIMH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO -BUIOBO, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKHIA ),
o6uoctepnsiit. [Iporeccsl, mpoucxoasdmue B KUBbIX cucTeMax. OCHOBHbIE MPHU3HAKU KUBOTO.
XKuznup kak popma cymectBoBaHus marepuu. Hayku, m3ydaroniue »uBbIE€ CHCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aIUHU.

W3ydenue xuBbIX cucreM. Meroabl Ouosiornyeckoil Hayku. HabOmronenue, usmepenue,
OKCIEPUMEHT, CHUCTeMaru3auus, MeTaaHanu3. [loHsTHE O 3aBUCUMONW U HE3aBUCHUMOM
nepemenHoil. IlmanupoBanue »skcnepumenta. lloctaHoBka u mpoBepka rumote3. Hynesas
runore3a. [lonsarue BeIOOpKU U €€ nocToBepHOCTh. Pazbpoc B Guonorunueckux gaHHbIX. OleHKa
JOCTOBEPHOCTH IMOJIYYEHHBIX Pe3yibTaToB. [IpUUMHBI UCKaKEHUSI PE3yNbTaTOB IKCIIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdemMmoncTpanun

Tabmuper u  cxembl: «OCHOBHBIE MPH3HAKU JKU3HW», «bHONOrHYecKue CUCTEMBIY,
«CBoiicTBa KUBOUM MaTepun», «YpOBHU OpPraHU3alluu KUBOH NPUpoab», «CTpoeHue >KUBOTHOU
KIJIETKW», « TKaHU KUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEUECKOT0 OpraHu3May, «bruoreoienosy,
«buocdepa», «MeToabl U3yUEHUS )KUBOU IPHUPOJIBD».

Oo6opynoBanue: 1ad0opaTopHOE 000PYAOBaHKE TS MPOBEACHUS HAOTIOACHUI, H3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTHyeckas padora «/crnonp30BaHNe pa3aUYHBIX METOJOB MPH U3YYEHHH >KMBBIX
CUCTEM.

Tema 3. BuoJIOTHS KJIETKH



Knerka — cTpykTypHO-(pYHKIIMOHAIbHAS €AWHUIIA KUBOTO. CTOpUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOMN KIIETOYHOM TeOpuu.

MeTtoapl MOJIEKYJISIPHOM U KIETOYHOH OHMOJIOTMH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodopes, METOJ  MEYEHBIX aroMOB, U(QepeHnHnanbHoe  LIEeHTPUPYrHpOBaHUE,
KyJIbTUBUPOBAHHUE KICTOK. M3yueHue QuKkcuposamHuix Kiemox. DICKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnan mukpockonus. Bumanvroe (npusicuzneHnoe) uzyieHue Kiemox.

JdeMoHcTpanuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOM», «cTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KJIETOK.

IIpakTnueckas padora «/3yueHne MeTo/10B KIETOYHOM Ouonoruu (xpomarorpadus,
anektpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. Xumuueckasi opranu3anms KJIeTKU

XUMUYECKUH COCTaB KJIETKA. Makpo-, MUKPO- M YIABTPAMHUKPOIEMEHTHI. Boaa u €€ poJib

KaK pacTBOpPHUTENs, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAHUHM KJIETKH, TETUIOPETYIISIIHH.

MunepanbHbI€ BEIIeCTBA KIETKHU, UX OHojiornyeckasi poJib. Pojib KAaTHOHOB 1 aHUOHOB B KIIETKE.

Oprannueckue BemecTsa KIeTkd. bruomornueckne noamMepsl. benkn. AMHHOKUCIOTHBIN

coctaB OenkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oenka, MenTuIHAas

CBs3b. BTopuuHas, TpeTrwyHas, yeTBepTHYHas CTPYKTyphl. JleHaTyparus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GyHKIuu 0enKkoB. [Ipuonbi.

VYrieBoapl. MoHOCaXapuIbl, TUCAXapUIbl, OJUTOCaXapuIabl U osmcaxapuabl. OOmuii ian
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YriieBoJ0B. buonorndeckue QyHKIIMN YriIeBOJOB.

Jlumuger.  TmapodunbHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JTUOUAOB.
Tpurmunepuapl, hochounuabl, BOCKH, cTepouabl. buongornyeckue GyHkumnu aunuaoB. Oo0mue
CBOMCTBa OHOJIOTUYECKUX MeMOpaH — TeKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIIPOHULIAEMOCTb.

Hykneunossie kucinotel. [JHK n PHK. Crpoenne HyKkIe€MHOBBIX KHCIOT. HykieoTumsbl.
[Ipunnun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiinas crimpainisb.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B knertke.

Crpoenune Momnekynbl AT®. Makposprudeckue cBa3u B Mosiekyine AT®. buosornueckue
¢byakiun  AT®. BoccraHoBiIeHHbIE TEPEHOCUMKH, UX (QYHKIUM B KIeTKe. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBennpoBanue  JIHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouosiorus: OMOXMMHUYECKHE U OMO(U3MYECKUE HUCCIEOBaHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJEKyld. Moodenuposanue cmpykmypol u  QyHKYull
buomonexyn u ux komniekcos. Komnvromepuulii ouzaiin u opeaHudeckuil cunmes OUOMONEKYI U UX
HenpupooHuLX AHA0208.

JdeMoHcTpanuu

[Hoptpertsrt: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammer:  «PacnpeneneHue XUMHUYECKUMX O3JEMEHTOB B  HEXHBOM  IMPHUPOAE»,
«Pacnpenenenne XuMUYECKUX JIEMEHTOB B )KUBOU IIPUPOJIEN.



Tabmuuper u cxemsbl: «llepuoandeckas Tabnuua XUMHUYECKHX SIIEMEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemiectBa B cocraBe Opranu3mMoBy», «CTpOCHHE MOJICKYJBl OenKay,
«CTpyKTypBl OETKOBOW MOJEKYIbD», «CTpOCHHE MOJEKYN YrieBoaoB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMHYECKas IOCy1a U 000pYAOBaHUE.

JladopaTopHas padora «O0HapyxeHHE OCIKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIUI.

JlabopaTopHas padora «/ccnenoBaHue HYKIEMHOBBIX KHCIOT, BBIACIEHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTpoenne n QyHKIUH KJIETKH

Tunel KJIETOK: SyKapuoTHueckas M HpokapuoTuueckas. CTpyKTypHO-(YHKIHMOHAIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHdyeckod kietku. Kierounas crTeHka OakTepuii u  apxew.
Oco0eHHOCTH CTPOEHUs IreTepoTPOPHON U aBTOTPOGHOM MPOKAPUOTHYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AX.

CrpoeHre U (pyHKIMOHUPOBAHUE dyKapuOTHUeCKOW KieTku. [Ilma3zmartuyeckas MeMOpaHa
(mna3manemma). CrpykTypa mia3Matudecko MemOpanbl. TpaHCOpT BELIECTB 4epe3
I1a3MaTHYecKyl0 MeMOpaHy: maccuBHbIM (auddysus, oOneru€éHHas auddysus), akTUBHBIN
(mepBUYHBIA M BTOPUYHBIM aKkTUBHBIN TpaHcmnopt). [lomynponunaemocts MemOpanbl. Pabora
HaTPUH-KAJIMEBOTO Hacoca. DHIOIMTO3: MUHOIKUTO3, (aromuTos3. Ik301mTo3. Kietounas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurtommazma. Iluto3omb. IluTockener. [IBmkenue uuroruiasmbl. OpraHouibl KIETKH.
OnHomMeMOpaHHBIE OpTraHOWABI KIETKH: 3Hmoruiazmaruueckas cetb (DIIC), ammapar [onbmxw,
JU30COMBI, UX CTpoeHHe W (yHKIUU. B3anMocBsA3b 0JHOMEMOpaHHBIX OPraHOUAOB KIIETKU.
CtpoeHue TrpaHyJIsIpHOTO peTuKyinyma. Mexanusm Hanpaenienus 6eaxos 6 OIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX  MemOpaH. [namkmii  (arpaHyJspHBIN)
SHJOIUIa3MaTHYeCKud peTukyinyM. CekperopHas ¢yHKIus anmaparta ['onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I o1v0dcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KJIETKH: MUTOXOHIPHH, IUIaCTUABL. [Ipoucxoocoenue
mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepeosckosckuil, JI. Mapeynuc). CtpoeHue u
GbyHKIMM MUTOXOHApPUM W 1iactul. IlepBuuHble, BTOPUYHBIE U CJOXHBIE IUIACTHIbI
(OTOCHHTE3UPYIOUINX  AYKApUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JICHKOMJIACTBl  BBICIIHUX
pacTCHUH.

HememOpannbie opranousl kietku CtpoeHue M QyHKIMU HEMEMOpPAHHBIX OPraHOHUIOB
KieTku. Pubocombl.  Ilpomesicymounvie  ¢unamenmol. MuxpodunamMeHTsl. AKmuHosbie
Muxkpoguramenmol. MBplIllIEUHbIE KIETKU. AKMUHOBblEe KOMNOHEHMbl HEeMbIUEYHbIX KIEeMmoK.
Muxkpotpybouku. Kiierounsiii nentp. CTpoeHHe U JBW)KEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku rutomiasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpoOpuiamenmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTpPOEHUE U (DYHKIIHH.
SnepHblii GenkoBbli MaTpukc. IIpocTpaHcTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(a3HOM
anape. dyxpomamun u cemepoxpomamun. benku XpomaThHa — THCTOHBL. JJuHamuka s0epHotl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHUKA  KJIETOK  JYKapHOT
(pacTuTenbHOM, KUBOTHOH, TpUOHOI).

JdeMoHcTpanuu



[Hoptpetsl: K.C. MepexxoBckuii, JI. Maprynuc.

Tabmuupr u cxemsl: «CTpoeHHE 3YKapHOTHYECKOH KiIeTKn», «CTpOoeHHE >KUBOTHOU
KIeTkn», «CTpoeHHne pacTUTENbHON KIETKU», «CTpOE€HHE MUTOXOHIApUN», «Anpo», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIIpEnapaTbl pPACTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbIX KIETOK.

JladopaTopHas pa6ora «/3ydeHue CTpoeHuUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «3yyeHue CBONCTB KJIIETOUHON MEMOpPAHBD».

JlabopaTopHas padora «VccnenoBanue miuasMolsiv3a U JEIIIa3MOJIM3a B PACTUTENIbHBIX
KIIETKaX».

IIpakTnueckas padora «3yueHne ABUKEHUS IIUTOIIIa3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHUe IJHEPTUH B KJIeTKe

AccuMWIIALMS U AUCCUMUIISIUS — JBE CTOPOHBI MeTabosm3Ma. Tumbl oOMeHa BEllecTB:
aBTOTPOQHBIN U reTepoTpodHBIA. YUacTue KUCI0po1a B OOMEHHBIX MpoIieccax. JHEPreTHIecKoe
obecnieuenue kietku: npespamienne AT® B oOMeHHBIX npoleccax. PepMEHTATUBHBIN XapakTep
peakiuii kierouyHoro MetadonuMa. DepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JIEHCTBHUSL.
Kodepmentsl. Otnnuus GpepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U
OENKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTHM (EPMEHTATUBHBIX peaKUUid OT PpazIUYHbIX
(hakTopoB.

[lepBHUHBIN CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. POTOCHHTE3. AHOKCUeHHbIU U
oxcuzenHvlll omocunmes 'y obaxmepui. Ceemocoduparowue nueMeHmvl U NUSMEHNbL
peaxkyuonHoz2o yewmpa. Ponb xnopormiactoB B mpouecce ¢orocuHTe3a. CBETOBas U TEMHOBas
dazel. Domoovixanue, Cs., Cs- u CAM-munvr pomocunmesa. IpoayKTHBHOCTh (POTOCHHTE3A.
Brustaue pa3znuanbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaueHUEe (HPOTOCHHTE3A.

XemocuHre3.  PasHooOpa3ue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpUULIHpYIOUTHE
OakTepuu, xene300aKkTepuu, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspobHble opranu3Mbl. Bunsl 6poskenus. [IpoaykTel OpoxeHHS U MX HCIOJb30BaHHUE
Yel0BEKOM. AHa3pOOHBIE MHKPOOPraHU3Mbl KaK OOBEKTbl OMOTEXHOJOTMH M BO30YAUTENIH
00s1e3HeH.

AdpoOHBIE OpraHu3Mbl. OTallbl dHEpreTHdeckoro obmena. [loaroroBuTeNbHBIN 3Tarl.
['mukonmn3 — 6ecKUCIOPOaHOE paCICTIICHUE TTTFOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JAbIxaHue. Poib MUTOXOHApHUI B mpoleccax
ouosnoruueckoro okuciaeHus. Lluknuueckue peakuuu. OxucnutenabHoe QGochopuimpoBaHue.
Ouepeus membpanunoco epaduenma npomonos. Cumwmes AT®D: paboma npomonnou ATD-
cunmasel.  IlpeumymiectBa a’poOHOro myTd oOOMEHa BEIIECTB TMepel] aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdemMmoncTpanun

[Hoptpersr: Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «PoTOCHHTE3», «IHEpreTudeckuit ooMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHUHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJJOBaHUE ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padora «/3ydeHne KaTaIuTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha puMepe
aMuUJIa3bl WIK KaTanaas3bl)y.



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO PpACIICIUICHUS IEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnas padota «CpaBHeHHE MTPO1IecCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciiencrBeHHasi HH(pOpManus M peaju3anus eé B KJIeTKe

Peakuuu matpuyHOro cunresa. IIpyHUIKI KOMIIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmms3anmsi HacnenctBeHHOW wHGopMmanuu. ['eHeTHYecKuit KOJ, €ro CBOMCTBA.
Tpanckpunuusa — mMarpuunblii cuHTe3 PHK. IIpyHIMIBI TpaHCKpHNIMKM: KOMIUIEMEHTApPHOCTb,
aHTUIApaJUIEIbHOCTh, aCUMMETpUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue tpancrnopTtHeix PHK B Ouocuntese Oenka. YcnoBus
6uocunTesa 6enka. Koguposanue aMuHokucnoT. Poibs pubocom B Onocunrese Oernka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y MpoKapuoT U
9yKapuoT. Perynsuust akTHBHOCTH T'€HOB y pokapHoT. I 'unoresa onepona (P. XKakoo, XK. Mano).
MonekynapHvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuma 6 pezynayuu
pabomul 2enog. Perynanns oOMEHHbIX MpolieccoB B kieTke. KieTounslii roMeocTas.

Bupychl — Heknerounsle GOpMBbI KU3HU U oOMraTHbie napasuTbl. CTpOEHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kusuenuwvii yukn J{HK-codepocaujux
supycos, PHK-cooepoicawux eupycos, bakmepuogacos. Obpamnas mpancKkpunyus, peeepmasad,
unmezpasa.

BupycHrie 3a00neBaHus 4eI0BeKa, )KUBOTHBIX, pacternid. CITN /I, COVID-19, connanbHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvwux maccusos («bigdata») cmpykmypHwvix
buonocuueckux oanHvlx. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie pyHxkyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

JdemoncTpanmnu

[Toptpetsr: H. K. Kossuios, /I. Y. UBaHOBCKUI.

Tabmuer w  cxembl: «buocunTe3 Oenka», «l'eHermdeckuii kKom», «Bupych»,
«baxTrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJIETIA BUPYCay.

Tema 8. ’Ku3HeHHbII HUKJI KJIE€TKH

Knerounslii 1mukn, ero mepuonasl u perymsnus. Wurepdaza um muto3. OcobGeHHOCTH
MIPOLIECCOB, MpoTeKarouux B uHTepdasze. [loaroroBka kierku k aeneHuto. [IpecunteTnueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKHII M MOCTCUHTETHUYECKHH (MPEMUTOTUYECKHI) MEepUOIbI
UHTEpda3bl.

Marpuunbiii  cunte3 JHK -  penukanusa.  [lpunmuner  perummkanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPaUIeIbHOCTh. MeXaHu3M
peruukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u Tenomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapHOTUM. J[MTUIOMAHBIN M TalIOMAHBIN HaOOphl XpOMOCOM. ['OMOJOTHYHBIE
xpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne knetkn — muto3. CTaaum MHUTO3a M NPOUCXOAAIIME B HUX Ipouecchl. Tumsl
muTo3a. Kapnoknnes n nutokunes. bruonornueckoe 3HaueHHE MUTO3a.

Perymsimust MuTtoTHYecKOro mHKIa KiIeTku. [Iporpammupyemasi KieTodHas THOETb —
aronTo3.



Knerounoe siipo, XpoMocoMbl, (pyHKIIMOHAJIbHAS T€HOMUKA. Mexanuzmuvl nporughepayuu,
oughghepenyuposku, cmapenus u eubeau kiemox. «L{upposasn xnemxay — buounpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmurer 1 cxeMbl: «OKWU3HEHHBIM UK KICTKH», «Muto3», «CTpoeHHe XpoMOoCcoM»,
«Pemmkamms JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHKpoIpenaparbl: «MHTO3 B KJIETKAaxX KOpeIIKa
JTyKay.

JladopaTopHas padota «/3yueHrne XxpoMOCOM Ha TOTOBBIX MUKPOTIPEIaparaxy».

JlabopaTopHas padora «HaOmtoneHne mMuTOo3a B KJI€TKaX KOHYMKA KOpEIlKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u GyHKIIMU OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHu3moB.  OTHOKJIETOUYHBIE,  KOJOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OJTHOKIETOUYHbIE BOJOPOCIH, Apyrue npoTuctsl. KosoHuanbHble
OpraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOIO Oprann3ma. TKaHW, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak equHoe 1eoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHeH: oOpa3oBaTelbHas, IOKPOBHa,
MPOBOJsAIIAs, OCHOBHasl, MexaHnueckas. OcoOEHHOCTH CTpoeHus, (PYHKIMI U pacroIoKeHHUs
TKaHEW B OpraHax pacTeHH.

TkaHM KUBOTHBIX U YEJIOBEKA. THUIIBI dKUBOTHBIX TKAHEH: JMUTEINAIIbHASL, COETUHUTEIIbHAS,
MbITeyHas1, HepBHass. OCOOCHHOCTH CTpOCHMs, (PYHKIMI W PacHoOJIOKCHHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHuil. Opranbl 1 CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMYM OpraHOB M CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pacrennii. CkeseTsl 0JHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIi1 1 BHYyTpeHHUI ckeneT. CTpOeHUE U TUTIBI COSTMHEHUST KOCTEH.

JIBukeHne opraHu3moB. JIBKeHHWE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, pECHHYHOE. J[BM)KEHHME MHOTOKIETOYHBIX PACTEHHI: TpPONHU3Mbl U HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX )KMBOTHBIX U YelloBeKa: MblleyHas cucrema. Pednekce. Ckenernbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lornonieHue BoAbI, YIJIEKHCIOrO ra3a U MUHEPAJIbHBIX BEILECTB
pacteHusmu. Ilutanue XUBOTHBIX. BHYTpPHUMOJIIOCTHOE M BHYTPUKIETOYHOE NHIEBAapEHHE.
[IuraHnne MO3BOHOYHBIX >KMBOTHBIX. OTIENbl NUIIEBAPUTENBHOrO Tpakrta. llumeBapurenbHbie
xenesbl. [IumeBapurenbHas cucrema 4eaoBeka.

Jpixanue opranu3moB. Jlpixanue pacrenuid. [pixanue xuBoTHbIX. [Juddy3us razos uepes
MOBEpXHOCTh KieTkH. KoxkHoe npixaHue. JlpIxaTenbHas MOBEpXHOCTh. JKabepHoe u JE€rouHoe
nbpIXxaHue. JIpIXxaHWe T[03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLUHUOHHOE YCIOXKHEHUE
CTPOEHHMS JIETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIxaTelbHas cUCTeMa 4eloBeKa. MexaHu3M
BEHTUJISIIUH JIETKUX y NITUI U MIIEKONUTaromuXx. Perynsaus apixanus. JlprxareabHble 00BEMBI.

TpancnopT BellecTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcnopt
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M dYenoBeka. Cepuue, KpOBEHOCHBIE cOCYAbl UM KpoBb. Kpyrum kpoBooOpaiieHus.



OBOJIIOLMOHHBIE YCJIOKHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beigenenne y opraHusmoB. BeiieneHue y pacreHud. BblueneHue 'y  KUBOTHBIX.
CoxparutensHbie Bakyoau. Opranbl BeiieneHus. OuiabTpanus, ceKpenus 1 00paTHOE BCaChbIBaHNE
KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeNCHHS. CBS3b IMOJIOCTH Tella C KPOBEHOCHOW U
BBIJICJIUTEIIBHON CHUCTEeMaMU. BblieneHne y NO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louxwu.
Crpoenne u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y opraHu3MoB. 3aluTa y OJHOKJIETOUYHbIX OpraHu3MoB. Criopsl OakTepuil U HUCTBI
MpocTEeHIIMNX. 3alura y MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpenctBa maccHBHOW U
XUMHUYECKOH 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M1 UX MPOU3BOIHBIE. 3alllMTa OPraHu3Ma
oT Oone3nell. MMmyHHass cucremMa denoBeka. KIieTOUHbBII M TyMOpanbHBIHE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeTéHHBIH  cneuupuyeckuii MUMMyHUTET. Teopus  KIOHAJIbHO-
cenektuBHOro ummynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocrianutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxkxumocts W perynasuus 'y OpraHu3MoB. PazpakuMOCTb y OJHOKJIETOUYHBIX
opranm3moB. Takcucel. PaznpaxumocTs M perynsuus y pacteHuid. PocToBeie BemiecTBa M MX
3HaYEeHHUE.

HepBHas cucrema u peduiekTopHast perymsuusi y >KMBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOM CHCTEMBI y XUBOTHBIX. OTAENbI
TOJIOBHOTO MO3ra TMO3BOHOYHBIX XUBOTHBIX. Pednexc u peduexkropHas nyra. besycnoBubie u
YCIIOBHBIEC pe(dIIEeKCHI.

['ymopanbHas perymauuss M SHIOKPUHHAS CHCTEMA JKMBOTHBIX M 4YesloBeKa. JKenessl
SHJIOKPUHHOW CHCTEMBI W HMX TOpMOHBL JleiicTBHE TOpMOHOB. B3anMOCBA3b HEpPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoncTpanmnu

[Toptper: U. I1. I1aBnoB.

Tabmuipr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BOJOPOCIH,
«baktepun», «llIpocreitmmey, «Opranbl LBETKOBBIX pacTeHUN», «CHUCTEMbl OPraHoB
[M0O3BOHOYHBIX >KUBOTHBIX», «BHYTpeHHee CTpOo€HUE HAcEKOMbIX», «TKaHM pacTeHui»,
«KopueBbie cucremol», «Ctpoenue credisa», «CTpoeHue JIHCTOBOM IIacTHUHKUY, «TkaHu
KUBOTHBIX», «CKkener uyenoBeka», «l[lumeBapurensHas cucrema», «KpoBeHoCHass cuctemay,
«/IpixarenpHas cucrema», «HepBHas cucrema», «Koxka», «MpllieyHas cucremay,
«BplienurenpHas cucremay, «QHAOKpUHHAs cuctema», «CTpoeHue MbIlb», «MMmyHUTETY,
«KumeunonosnoctHele», «Cxema nuTaHus pacTeHui», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue rugpb», «CTpoeHHe IIaHapun», «BHyTpeHHee CTpOEHUE J105KIEBOrO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymku», «HepBHas cucrema
npecMbIkamuxcsa», «HepBHas cucrema ntuny, «HepBHas cucrema MIIEKOIMUTAOLINXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpENnapaTbl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHX, JKUBbBIE
9K3EMIUIIPhl KOMHATHBIX PACTEeHUH, repOapuu pacTeHU pa3HbIX OT/AENOB, BIAXHbIE MpenapaTsl
AKHUBOTHBIX, CKEJIEThI TIO3BOHOYHBIX, KOJUIEKIIMHA OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBeKa,
o0opyJ0BaHue JUIsl IEMOHCTPAIMK IOYBEHHOTO U BO3JIYLITHOTO ITUTAHUS PAaCTEHUH, paclienieHus
Kpaxmasia 1 OeJIKOB MO/l IeHCTBHEM (epMEHTOB, 000pyA0BaHHUE Ul JEMOHCTPALIUHU OMBITOB T10



W3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXAHU3MA JIbIXaTEIbHbBIX JIBHKEHUU, MOJEIU
rOJIOBHOT'O MO3ra Pa3jNyYHbIX )KMBOTHBIX.

JlabopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JladbopaTopHas padora «/3ydeHue opranoB [IBETKOBOTO PACTCHUSI.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

@®opMBI Pa3MHOKEHHS OPTaHU3MOB: Oecriosoe (BKIIIoYasi BET€TaTHBHOE) U MOJIOBOE. Bubl
0ecroyIoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmHoxenue. I[lonoBble kieTku, wim ramersl. Meio3. Craguu Mmeiosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornuecknii cMbIca Meo3a U IIOJIOBOIO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoapieBoe pa3putue. ['amerorenes y »kuBoTHbIX. [1on0oBbIe xkene3bl. OOpa3oBaHue
U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

Omo10TBOpEHHE U AMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CroOCOOBI OIJIOOTBOPEHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa O pa3BUTHUU
opranu3MoB. Mopgoeenez — 00na u3z enasHvlx npodiem smopuonoeuu. Konyenyus mopghozenos u
mooenu mopghocerneza. Ctaguu >MOpUOreHe3a KUBOTHBIX (Ha mpuMmepe Jiarymku). dpobnenue.
Tunsl npobnenus. JJemepmunuposannoe u Heoepmunuposanunoe opobnenue. bnacmyna, munsi
onacmyn. OcobeHHOCTH APOOIEHHS] MIIEKOMHUTAIOUIUX. 3apOJIbIIIEBbIE JTUCTKU (TacTPYIISILIHs).
3aknagka OpraHoB W TKaHEeW U3 3apoJbIIIEBBIX JIMCTKOB. B3anmMmHOe BiMAHHE YacTeil
pa3BHBAIOIIET0Cs 3apo/blia (3MOpHOHaATbHASE UHIYKLIN). 3aKiIaKa TlaHa CTPOCHHUSI JKUBOTHOTO
KaK pe3ylbTaT HepapXUyecKuX B3auUMOJeHCTBUIl reHoB. BinsHue Ha 3MOpHOHaIbHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeJibl.

Poct um pasButme xuBoTHBIX. [locTomOpuoHanpHBIM nepuon. I[IpsmMoe u Hempsmoe
pazButue. Pa3Butue c Meramopdo3zomM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaueHHE MPSAMOTO M HENPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocra XUBOTHBIX. PaKTOpPbl pEryisiliuM pocCTa JKUBOTHBIX M 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHA Y KUBOTHBIX U 4YesioBeka. [leprojpl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE MTPOLIECCHI.

Pa3zmHuoxenue u pazButue pacrennid. ['ametodut u cnopodut. Meiio3 B )KU3HEHHOM ITUKIIS
pactenuii. O6pa3oBaHue CIIop B mpoiiecce Meio3a. ['ametorenes y pacrenuii. Omiog0oTBOpEeHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIUIOJIOTBOPEHHE Yy I[BETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisiiui OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMmoncTpanun

[Hoptpersr: C. I'. Hapamun, X. [IIneman.

Tabnuiel 1 cxeMbl: «BeretaTuBHOE pa3zMHOXKEHUE», «THIIBI OECTIONOr0 Pa3MHOKCHUSD,
«Pa3MHOXeHHE XJIaMUJIOMOHANb», «Pa3MHOXEeHHEe 3BrieHbl», «Pa3MHOXEHHE THUIPbI,
«Merio3», «XpoMocoMel», «l'amerorenes», «CTpoeHue SANWLEKIETKH U CIEpMaTO30MIay,
«OCHOBHBIE CTaJUU OHTOreHe3ay, «[Ipsmoe u Henpsimoe pa3BuTHe», «Pa3BUTHE MAliCKOTO KYKa»,
«Pa3Butne capanun», «Pa3zButue mArymiku», «/[BOiHOE OMJIOJOTBOPEHHE Y LBETKOBBIX
pacteHuit», «CTpoe€HHE CEeMSH OJHOAOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KHU3HEHHBIN LHUKI
MOPCKOM KanycTbl», « Ku3HEeHHBIN HUKIT MXay, « ) KHU3HEHHBIN LUK TAOPOTHUKA», «KU3HEHHBIN
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOW MUKPOCKOI, MUKPOTIPENIapaThl IMIIEKIETOK U CIIEPMAaTO30HU/I0B,
MoJienb « LUK pa3BUTHUS JSATYIIKAY.

Jladopatopnass paGora «M3ydeHue CTpoeHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckass padora «BrisgBiIeHNE TPU3HAKOB CXOJCTBA 3apPOJIBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladbopaTopHas pa6ora «CTpoeHHUE OPTaHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. 'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Wcropus ctaHoBiIeHUs U pa3BUTHsI TeHETUKH Kak Hayku. PadoTsl I'. Mennens, I'. ne @pusa,
T. Moprana. Posib oTedecTBeHHbIX yu€HbIX B pa3BuThu reHetuku. Pabotsl H. K. Konbuosa, H. U.
BasunoBa, A. H. Benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHITHS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI, aJUICNIbHBIC
TeHbI, AJIbTEPHATHUBHBIC TMPU3HAKK, TOMHUHAHTHBIM M PEIECCUBHBIA MPHU3HAK, TOMO3HUTOTA,
TeTEepPO3UroTa, YMCTas JUHUS, TUOpHAbI, reHOoTHN, (GeHoturn. OCHOBHBIE METOJbl TEHETUKH:
rUOPUA0TIOTMUECKUN, IUTOJIOTHUECKUM, MOJIEKYIPHO-T€HETUUECKH.

JdemMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuiel U cxembl: «MeToIbl TeHETHKNY, «CXEeMbI CKPEIITMBAHUS.

JladopaTopHas padora «J/lpo3odruiia kak 00bEKT FTeHETUIECKUX UCCIICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBriii 3akoH MeHens — 3aK0H eAMHO00pa3ust THOPUIOB
nepBoro nokosieHus. [IpaBuiio noMmuHupoBanusa. Bropoit 3akoH MeHaens — 3aK0H pacllerIeHUs
npu3HakoB. llutonornyeckue OCHOBBI MOHOTHMOPUIHOTO CKpEIIMBAaHUA. | MIoTe3a YHCTOTHI
ramer.

AHanmuzupyromiee  ckpemuBaHue.  [IpoMexXyTodHbI ~ XapakTep  HacjeJIOBaHMS.
Pacuiennenue npu3HakoB IpH HEMOJIHOM JIOMUHUPOBAHUU.

JuruOpugHoe ckpemuBaHue. TpeTwil 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJeoBaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKPELIMBAHUS.

CuermieHHOe HacnenoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOE HaclieJoBaHUe
I€HOB, HAPYILIECHHE CLETUICHUS] MEX 1y FT€HaMH. XPOMOCOMHAs TEOPHUS HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIN MEXaHU3M OIpeAeNeHus Iona. AyrocoOMbl U IOJIOBBIE
xpoMocombl. ['oMorameTHblii M reTeporamMeTHbld Moj. ['eHeTuueckas CTPYKTypa MOJIOBBIX
xpoMocoM. HaciienoBanue Npu3HaKoB, CLIETVIEHHBIX C MTOJIOM.

l'enotun kak nenoctHas cucrtema. llneiloTponuss — MHOXKECTBEHHOE JACHCTBUE TI'€Ha.
MHoXeCTBeHHbIN ajienu3M. BzanMojeicTBue HeauleabHbIX T'€HOB. KOMIIEMEHTapHOCTb.
Onucras. [loimmepusi.

'eHeTnyeckuil KOHTpOJIb pa3BUTUSL PACTEHUM, JKUBOTHBIX M UEJIOBEKa, a TaKKe
(bU3HOJOTMYECKUX MPOIECCOB, TOBEACHUS U KOTHUTUBHBIX QYHKIHHA. [ eHeTHUecKre MEXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH — Mapa3suT» U «XO35UH — MHUKPOOHOMY.
I'eneTnyeckue acmeKkTbl KOHTPOJS W M3MEHEHHS HACJIEeICTBEHHOW MH(POpPMAIUU B TOKOJIEHHIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblii U BTOpoii 3akoHbl Menzensy, «Tpetuii 3axkon Menaemns»,
«AHanuzupyollee ckpeuuBanuey, «Henonnoe nomuHupoBanue», «CLEMIEHHOE HACIe10BaHUE
MPU3HAKOB y Apo30duis», «I'enernka nmonay, «Kapuotun uenoseka», «Kapuotun qpo30Qpuisn»,
«Kapuotun nrups», «MHOKECTBEHHBIN auienn3m», «B3anMoiencTBre reHoBy.

O6opynoBanue: MOJENb ISl IEMOHCTPALlMM 3aKOHOB €IMHOOOpa3usi THOPHUIOB MEPBOTO
IIOKOJIEHUSI WM PAaCIICIUICHUs] IPU3HAKOB, MOJENIb I JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOIO
HacjeA0BaHus MPU3HAKOB, MOJENb I AEMOHCTPALMU CUEIUICHHOTO HACIEA0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/I3yyeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
TPO30(QHITBD».

IIpakTnueckas padora «lI3yueHue pe3ynbTaToB AUTMOPUIHOIO CKpEIIMBAHUS Y
TPO30(DUITBD».

Tema 13. 3akoHOMePHOCTH H3MEHYHUBOCTH

B3aumopneilictBue reHoTMma U cpeiapl Npu (GOpMHUpPOBaHUHM (eHoTumna. V3MeHUMBOCTbH
npu3HakoB. KadecTBeHHble UM KOJMYECTBEHHbIE MpU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHUUBOCTh. Poib cpenpl B GopmupoBaHuu MoAnu(UKAIIMOHHOM
n3MeHunBocT. Hopma peakuuu npusHaka. BapuanmoHHbI psng v BapuanuoHHas kKpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHUYHUBOCTh. (CBOWCTBA TE€HOTHUIMYECKOM W3MEHYMBOCTH. Bubl
FeHOTUIINYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatrBHAsT M3MEHYMBOCTh. Mei03 M MOJOBOM MpOIeCC — OCHOBA KOMOWHATHBHOU
M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUU M€HETHUECKOTO PazHOOOpa3us
B MpeJeNax OJHOIO BUAA.

MyranyoHHass W3MEHUYMBOCTb. Buapl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHbIE M WHAYUMPOBAaHHbIE MyTalMHU. SnepHble W IUTOILNIA3MAaTHYECKHE MYTAIHH.
ComaTuueckue W moJioBble MyTanuu. [[puunHBI BO3ZHMKHOBEHUS MyTaluid. MyTrareHbl U UX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IpPOLEcCa. 3aKOH FOMOJIOTMYECKUX
psanoB B HacieacTBeHHOW wu3sMeHunBoctH (H.M. BaBwiioB). BHesnmepHas W3MEHYMBOCTH M
HAaCJEICTBEHHOCTb.

Onucenemuka u dnU2eHOMUKA, PONb INULEHEeMUYeCKUX ¢Hakmopos 6 HAC1ed08aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemMmoncTpanun

IToptpetsr: I'. ne @pus, B. Moranucen, H. U. Bapunos.

Tabmumper u cxembl: «Buabl u3MeHunBoCcTHY», «MoaudukanuoHHAs H3MEHYHUBOCTBHY,
«KoMOuHaTHBHAS HU3MEHUUBOCTDBY, «Meno3y, «OrmnonoTBopeHune», «I enetTuueckue 3a001eBaHUs
yesnoBeKay, «Bunpl myranuii».

O6opynoBaHue: XuBble W repOapHbIe AK3EMIUISIPHl KOMHATHBIX pPAaCTEHUM, PHUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnass paGora «MccnemoBaHue 3aKOHOMEPHOCTEH  MOAMQPHUKAIIMOHHOMN
N3MEeHUUBOCTH. ITocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnueckas padora «Mytauuu y apo30¢uiisl (Ha FOTOBBIX MUKPOIIpENnapaTax).

Tema 14. I'eHeTHKa Ye0BeKka

Kapunotun denoBeka. MexayHaponHas NporpamMma HCCIEIOBaHUS TI'€HOMAa YeJIOBeEKa.
Mertoabl U3yuyeHHUs] TEHETUKHU YeJIOBEKa: T'eHealorHuecKui, OJIM3HENOBbIH, IIUTOTeHETUYECKHH,
MOMYJISIIMOHHO-CTAaTUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTUUeCKuii. COBPEMEHHOE OIPE/IEIIEHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM YHCII€ ¢ ToMOIIbko TTI[P-
ananu3a. HacnencrBennble 3a00sieBaHus yenoBeka. | eHHbIe U XPOMOCOMHBIE 00JIE3HU YeI0BEKa.
bone3nn ¢ HacienCcTBEHHOW MPEAPACIIONOKEHHOCThI0. 3HAUYCHUE MEIUIIMHCKONW T€HETUKU B
NPEJOTBPAIICHNH M JICYCHHHM TEeHETHYeCKHX 3a00JieBaHUI 4YeloBeKa. MeIMKO-TeHETHYeCKOe
KOHCYyJbTHUpoBaHue. CTBOJIOBbIE KIIETKU. [IOHATHE «T€HETUUECKOTO rpy3a». ITUYECKUE aCIIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (akTOpPhl TOBBIIICHHON YYBCTBHTEIBHOCTH YEJOBEKAa K (PU3MUECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKamllew cpenpl. ['eHeTndeckas NpenpacroyioRKEHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «Kapuotun udenoBeka», «MeToabl U3y4eHUS] TEHETUKU YEIIOBEKay,
«['enernueckue 3a001€BaHNs YEITOBEKAY.

IIpakTnueckas padora «CocTaBiaeHHEe U aHAINU3 POJIOCIOBHOMN.

Tema 15. Cenekuusi opraHusMoB

JlomecTukanuss U ceJeKuus. 3apoKJIeHUEe CeNeKIHu U aoMmecthkanuu. Yuenue H. .
BasuiioBa o LleHTpax nmpoucxoXaeHHusl 1 MHOTOOOpa3us KyJIbTYpHBIX pacTeHui. Ponb cenekuuu
B CO3JJaHUU COPTOB PACTEHMH U MOPOJI )KUBOTHBIX. COPT, NOPOA, IITAMM. 3AKOH TOMOJIOTHYECKHAX
pAoB B HacieACTBeHHON m3MeHunBocTH H. WM. BaBuioBa, ero 3HaueHuwe Uisi CEIEKIMOHHOU
paboTHI.

Metobl cenekIMoHHOM paboThl. MIckyccTBEHHBIN 0TOOpP: MAacCOBBIN U MHAMBHIYaIbHBIH.
Dtanbl KOMOWHAITMOHHOW ceNleKkiuu. VcmpiTanue mpousBoauTenel 1mo moTtoMcTBy. OTOOp Mo
TeHOTHUITY C TTIOMOIIBIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOP MO F€HOTHUITY C MOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaawanvoHHBI U
XUMHYECKUH MyTareHe3 Kak MCTOYHUK MyTaluid y KyJIbTypHbIX (GOpM OpPraHu3MOB.
Hcnonp30Banre reHOMHOTO PEeIaKTHPOBAHMS ¥ METOJI0B pekoMOnHaHTHRIX JIHK mys momyuenus
HCXOJIHOTO MaTepuaia JJis CENeKIUU.

[lonyuenue mnonumionnoB. BHyrpuBugoBas rubpuausanus. baM3kopoACcTBEeHHOE
CKpelllMBaHue, Wi UHOpuAuHT. HepocTBeHHOE cKkpeliuBanue, wim ayropuaunr. ['erepo3uc u
ero mnpuunHbl. lcnonbp3zoBanue rerepo3uca B cenekuumd. OtnanéHHas ruOpuAM3aIM.
[Ipeononienne Oecrionuss MEXBUIOBBIX TUOpUIOB. JOCTHXKEHHUS CeNEeKIMH pacTeHuil u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U W3Yy4€HUE T'€HETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHHM W UX JUKHUX
poauyeit Ui co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcam CelbCKOX03AUCMEEHHBIX U NPOMBICIIO8bIX
HCUBOMHBIX 8 YeJIsIX YIVUUEHUS CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MoM Yucie ¢ npuMeHeHUueM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUU, Nepedosblx udell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpsnenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabmuis! u cxeMbl: «L{eHTpBI MPOUCXOKICHHS] U MHOTOOOpa3Hsl KyJIbTYPHBIX PACTCHHUI»,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACIEICTBEHHOW W3MEHUYMBOCTH», «METOMAbI CEeNeKuun»,
«Otnanénnas rubpuanzanusy, «Myrarenesy.

JlabopaTopHas padora «/3ydyeHue copToB KyJIbTYPHBIX PACTEHHI U OPOJ JOMAIIHUX

YKUBOTHBIX).



JlabopaTopHas pa6ora «/3ydyeHue MeTo10B CENEKIINHN PACTCHHID.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

IKekypeust «OCHOBHBIE METOJBI U JIOCTHXKEHUSI CEJICKUUU PACTEHUM M >KMBOTHBIX (HA
CENIEKIIMOHHYIO CTAaHIUIO, TUIEMEHHYIO (hepMy, COPTOMCIBITATENbHBI YY4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHoJIOrusi ¥ CHHTeTHYEeCKasi OUOJIOT Ul

OOBbeKTbl, HCNOIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYpBHI,
MUKpPOOPIraHHW3Mbl, HX XapaKTepUCTHKA. TpagulMOHHas OMOTEXHOJIOTHUS: XJIeOoIeueHue,
MOJTy4eHHE KHUCIOMOJIOUHBIX MPOIYKTOB, BHHOAEIHE. MukpoOuosornueckuii cuare3. OOBEKTHI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Genka, aMMHOKHUCIIOT U BUTAMUHOB.

Co3aHue  TEXHOJOTMM W MHCTPYMEHTOB  II€JIEHANPaBJIEHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHUSI TEHOMOB C LI€JIbIO0 MOJYYEHHs] OPraHu3MOB M UX KOMIIOHEHTOB, COAEp KaIlluX
HE BCTpEYarourecs B pupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas mmxenepus. MeToasl KyJbTypbl KJIETOK M TKaHEH PACTEHHM U KMBOTHBIX.
Kpuobanku. Comaruyeckass rubpuauzanus W comaThyeckud smOpuoreHes. Mcmonb3oBaHue
TariOWJI0OB B CEJIEKIUU DPACTeHHUU. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonvzoeanue
MOHOKIIOHANBHBIX U NOJMUKIIOHATbHBIX aHmumen 68 Meouyune. VICKycCTBEHHOE OIUIOJOTBOpPEHUE.
PekoHcTpyKIus AHLIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. MeTo/1 TpaHCIIJIaHTALIMHU sIIEp KIETOK.
Texunonocuu  0300posneHus,  KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KVIbMYD.

XpOMOCOMHAsI M Te€HHasl MHXKeHepHsl. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMpPOBaHHUE
pekomOunantaeix JIHK. Cozdanue mparnceennvix opeanuzmos. JIOCTHKEHHS W TEPCIIEKTHBBI
XpOMOCOMHOW M TEHHOW WH)XEHEPHUHU. OKOJIOTMUECKHE ¢ JTHYECKHE NPOOJIEMbl TEHHOMN
WHXEHEPHH.

Menununckue ouorexnosorun. [loctreHomuas mudpoas meaununa. [1I[P-auarnoctuka.
MeTa0oOMHBIN aHaTN3, TEHOUEHTPUYECKUHN aHAIN3 MPOTEeOMa YesIoOBEKa JUIsl OLIEHKH COCTOSIHUS
ero 370poBbs. VCroap30BaHme CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnounHxeHepus
Ui pa3paboTKu (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/IaHUSI KOMILIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTHM TPEXMEPHOTro OMOMPUHTUHIA M cKapoIAUHra JUIs pEeIIeHUs
3a/1a4 NEePCOHAU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C LEJIbI0 OOecredeHuss KOMOMHUPOBAHHOW 3aIlMThl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJEKYISIPHBIX MeXaHH3MOB (¢yHKImoHupoBanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdemMmoncTpanun

Tabmuupt u  cxembl: «lcmonbp3oBaHME  MHKPOOPraHM3MOB B MPOMBIIUICHHOM
MIPOU3BOJCTBEY, «KileTrounas nunxeHepus», «I eHHass HHKEHEPUI».

JlabopaTopHnasi padora «/3yueHue 00beKTOB OMOTEXHOIOTUN Y.

IIpakTnueckast padora «llomyuyeHne MOJIOUHOKUCITBIX TPOLYKTOB.

Jdkckypeust «broTexHonorus — BaxHenas Ipou3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3aposkieHue u pa3BUTHE IBOJTIOIHOHHBIX NIPeACTABJIEHU B OHOJI0THH
OpomononHas teopus Y. JlapBuna. [Ipeanockuiky BOSHUKHOBEHUS JapBUHU3Ma. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwxymue cwibl 3Bojouuu BujgoB no Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTH
pPa3sMHOXEHHST OpPraHW3MOB, HACJEICTBEHHAas W3MEHYHMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmrnenue cuaTeTndeckoii Teopun 3Boronuu (CTD). HelitpanbHas Teopus 3BOTIOIUH.
CoBpemeHHas BOJIIOIMOHHAs OHOJIOTrHs. 3HAYE€HUE HBOJIIOLIMOHHOW TEOpUH B (HOpMHUpPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHUHBI MUDA.

JdeMoHcTpanuu

[Hoptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil npuponsl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymects (mo Jlamapky)», «Mexanusm HopMupoOBaHHS MPUCTIOCOOTEHNUN Y pACTEHUM U SKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «Haxoaku Y. JlapBunay,
«Dopmbl 60pBOBI 3a cymiecTBoBaHuEe», «[lopoabl ronybeit», «MHoroodpasue KyabTypHBIX (GOpM
KanmycTb», «llopoapl nomamHUX >KUBOTHBIX», «Cxema oOpa3oBaHMs HOBbIX BUIOB (mo Y.
HapBuny)», «CxeMa COOTHOLIEHUS IBWXKYILIHUX CHJI 3BOJIOLHUN», «OCHOBHBIE IOJIOXKEHUS
CUHTETUYECKOMN TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpo3BOTIONHSA H €€ Pe3yJIbTaThI
[Tonmynmaums kak sneMeHTapHas eauHuna 3Bomrouur. COBpPEMEHHBIE METOMABI OLEHKH

TeHETHYECKOTO pa3HO0Opa3us M CTPYKTYPHI MOMysanuii. M3sMeneHne reHooHaa Momyssul KaK
JJIEMEHTApPHOE HBOJIIOIMOHHOE SIBJIEHWE. 3aKOH IeHeThdeckoro paBHoBecus JIk. Xapmau, B.
Baitabepra.

DOneMeHTapHble (GakTOphl (ABMKYIIME CHIIBI) HBOJIONWK. MYyTallMOHHBIN MpoIiecc.
KombOunaruBHas n3MeHUNBOCTS. Jlpeti reHoB — ciayJaiiHbie HEHAPaBJICHHBIC N3MEHEHUSI YaCTOT
aiteneit B monyssiuax. Dddext ocHoBatens. Ighgexm Oymuiiounoeo eopaviuika. CHudiCeHUe
2EHeMUYecKo20 pasHooopasus: npudunsl u cieocmeus. Ilposenenue s¢pgpexma Opetigha cenos 6
oonbuwux u manvix nonynayusx. Murpanuu. M3onsuus nomynauuid:  reorpaduyeckas
(mpocTpaHCcTBEHHAs ), OHMoJIoTHUecKast (Pernpo yKTUBHAS).

EctectBennsiii oTOOp — HampaBisomui (aktop 3Bosonuu. DOpMBI €CTECTBEHHOIO
oTOOpa: NBIKYIIHUHA, CTAOMIM3UPYIOIIWN, pa3pbIBarOIUil (qu3pynTuBHBIN). [losoBoit oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OpPraHW3MOB KakK pe3ylbTaT MHUKPOIBOIIONUHU. Bo3HUMKHOBeHHE
npucnocob6aeHuit y opranuzMoB. Apomopdo3ssl 1 uanoagantauuu. [Ipumepsl npucnocodneHuit y
opranu3MoB:  Mopdosioruueckue, (GU3NONIOTUYECKUE, OHOXMMHYECKHE, MOBEICHYECKHE.
OTHOCUTENHHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputrepun u cTpykTypa. BumooOpazoBanue Kak pe3yabTaT MHKPOIBOJIOIHH.
W3onsums — ximrodeBoit  paktop BupooOpazoBanus. Ilytm u cmocoObl BHI00Opa30BaHUSA:
anyonarpuiyeckoe (reorpaduueckoe), CHMIATPUUECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rudpuanzanus). JIuTenbHOCTb SBONIOIMOHHBIX MPOIECCOB.

Mexanuzmbl popMUPOBaHUS OUOIOTHYECKOTO Pa3HOOOpasHsl.

Ponp oBONIOIMOHHON OHONOTHMM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHS
O6uopa3zHooOpaszus. MUKPOIBOMIONHUS M KOSBOJIOLMS IMapa3uTOB U UX X035ieB. MeXaHHU3MBI
(hopMHUPOBaHUS YCTOWYMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuie! u cxeMbl: «MyTallMOHHAS U3MEHYUBOCTEY, «llomynsainoHHast CTPYKTypa BHIa»,
«Cxema mposiBieHuss 3akoHa Xapau—BaitHOepra»,  «/[Bmkymiwe CHIIBI  DBOJIOILUIY,



«OKOJIOTHYECKasi M30JIMS TMOMyJISIIUA  ceBaHCKOM (openn», «I['eorpaduueckas H30IAIUA
JMCTBEHHUIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoi», «[1omynsuoHHbIE BOJHBI YUCIEHHOCTH
XAITHUKOB M JKepTB», «Cxema JAEHCTBUS €CTECTBEHHOTO o0TOopa», «Dopmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MHnycTpranbHbIi MEIIaHU3M, «Kussie HCKOIIa€MBIEY,
«[lokpoBuTENbCTBEHHAsE OKpacka >XMBOTHBIX», «llpemynpexnaromias OKpacka >XHUBOTHBIX»,
«Puznonoruueckue agantauuny», «IIpucnocobseHHOCTs OPraHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buma», «Bunel-nBoiinukn», «Crpykrypa Buaa B npupoje», «CrnocoObl
BuJ000pa3oBanus», «l'eorpapuueckoe BHAOOOpazoBaHWMEe TPEX BHUAOB  JIAHMABIIICHY,
«DK0JIOTHYECKOE BHUI000pa3oBaHue BUIOB cUHUL, «[lomumuounsl pacrenuit», «KamyctHo-
peICUHbIN THOPUTY.

O6opynoBanue: repOapru pPacTeHHM, KOJUJIEKIIMM HACEKOMBIX, Yydelia MTUIl U 3BEeper ¢
MpUMepaMU Pa3JIMYHbIX MPUCIIOCOOIEHNH, Yydyerna NTUL U 3Bepell pa3HbIX BHUAOB, repOapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6oTra «BrIsBiIeHIE U3BMEHYMBOCTH Y 0COO€H OJTHOTO BUIA.

JladbopaTtopnas padora «lIpucnocoOneHuss OpraHu3MOB U HMX OTHOCHTEIIbHAS
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouus u €€ pe3yabTaThbl

Merto bl u3ydeHust Makpo3Botonuu. [laneoHTonornueckrue MeTo bl U3y4eHUsI SBOJTIOLUH.
[lepexonHbie GOpMBI U PUIIOTEHETUYECKHUE PSIIb OPTaHU3MOB.

buoreorpadpuueckue ™Meronpl usyudeHus osBomouuu. CpaBHeHue ¢aopel U GayHbI
MaTEepUKOB U OCTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buipl-5HAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBLHO-MOP(OIOTMUECKHE METOJbl MU3YyYEHHUs HBOJIIOLUU.
I'eneTnyeckue MeXaHM3MBl SBOJIOLMHM OHTOTEHE3a M IOSIBICHMS 3BOJIOLUOHHBIX HOBLICCTB.
I'omonornuHbIe U aHAJOTUYHBIE OpPraHbl. PynuMeHTapHbIe Opranel U aTaBu3Mbl. MoJeKyIsIpHO-
reHeTU4ecKne, OHOXMMMYECKHME W  MaTeMaTHYeCKHEe METOJbl  H3y4eHHsl  SBOJIIOLUU.
I'omonoruunsie reHsl. COBpeMEHHBIE METObI IOCTPOEHUS (PUIIOTEHETUYECKHX JIEPEBbEB.

XPOMOCOMHBIE MyTalluy U HBOJIIOLIAS T€HOMOB.

OO6mme 3akOHOMEpPHOCTH (MpaBwWia) OBOMOUMH. [Ipunyun  cmenvl  HYHKYULL.
HeoOGpatumocTs 3Botonuy. AnantuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB SBOJIOLUHY.

JdemoncTpanmnu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 2. ['ekkenb.

Tabmuipl U cxembl: «DUITOTEHETUYECKUMA PSJT JOMATN», «APXEONTEPUKCY», «3BEpO3yObIe
amepel», «Creronedans», «PuHnoputs», «CeMeHHbIe NanopoTHUKWY», «buoreorpapuyeckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «Penukrbl», «HawanmpHble cTaguu 3MOpPHOHAIBHOTO
Pa3BUTHS IO3BOHOYHBIX )KMBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OPraHbl», «PyIuMEHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeOBeKa M LIMMIIaH3e», «[J1aBHbIE HaIpaBICHUS
3BOJIIOLIUNY, «OO01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

OO6opynoBaHue: KOJJICKIMH, repOapuH, MYISDKM MCKONAeMbIX OCTAaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTMYHBIX, aHAJOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE )KM3HH Ha 3emuie

Hayunble rumoTes3sl MPOUCXOXKICHUS >XKU3HM Ha 3emiie. AOMOT€HE3 M MaHCHEPMUs.
JloHay4Hble MPEACTaBICHUS O 3apOXKAECHUHM >KM3HM (KpealnoHM3M). ['mmore3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkenue onsitaMu @. Penn, JI. Cnannannanw, JI. [lactepa.
ITpoucxosxaeHne >ku3HU U acTpOOUOIOTHSL.



OcHoBHbIE 3Tallbl HEOpraHuyeckou sBosronnu. [lnanerapHas (reojgorudeckas) BOJIIOLHUSL.
XuMuueckass 3BOJIOLUA. AOMOIEHHBI CHHTE3 OPraHMYEeCKUX BEIECTB M3 HEOPraHUYECKHUX.
OmnpiT C. Musiepa u I'. FOpu. O6pazoBanue noanMepoB u3 MoHoMmepoB. KoanepBaTtHas runoresa
A. W. Onapuna, runore3a mnepBuuHoro Oympona J[x. XomnmeiiHa, reHernyeckas rumoresa [.
Ménnepa. Pubosumsl (T. Yek) u runoteza «mupa PHK» V. T'nnbepra. ®opmupoBanne meMOpan
Y BOBHUKHOBEHHUE IPOTOKJIETKH.

Uctopus 3emnu u Metonsl €€ wusydeHus. Vckomaemble OpraHMY4eCKHE OCTaTKH.
I'eoxponosorust u e€ Meronpl. OTHOCHTENbHAasE ©  aOCOJIOTHAsE TEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

HavanpHble aTanel opraHudeckoil 3Bojirouuu. llosBiieHHME W 3BOJIIONLMS MEPBBIX KIIETOK.
Oomronuss Merabonau3zMa. Bo3HukKHOBeHHME NepBbIX 3KocucTeM. COBpeMEHHbIE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbiXx Ha 3emie coobuiectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[Ipoucxoxxaenue 3ykapuoT (cuMOHOreHe3). DBONIOIMOHHOE MPOUCXOXKJIECHHUE BHUPYCOB.
[IpoucxoxxneHre MHOTOKJIETOYHbIX  OpraHu3MoB. BO3HHMKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATamnbl 3BOJIONUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bl PacTEHUH.
Beixon pacrennii Ha cymry. IlosiBieHne cnopoBbIX pacTeHHI U 3aBO€BaHNE MU CyIIH. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE ATambl 3BOJIOLUUU KUBOTHOTO MHUpa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpAoBbIe
KUBOTHBIEC. JKU3Hb B BOJIE. DBOJIIONKS MO3BOHOYHBIX. [Iponcxoxaenne aMmpuOnil U PEenTHITHIA.
[Tpoucxoxnenne miekonuraromux u ntum. [lpuHnun kmodeBoro apomopdosza. OcBoeHHe
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue )xu3HM Ha 3eMiie IO ApaM U EpUuoAaM: apXe, MpoTepo30ii, Majaeo30M, ME30301,
KaitHOo301. OO0Ias XxapakTepucTUKa KIIMMaTa 1 reoJIOrHIecKuX mpoiieccoB. [losiBieHune u paciser
XapaKTEepHBIX OpPraHu3MOB. YTIJieoOpa3oBaHUE: €ro YCIOBUS W BIUSHHE Ha Ta30BbIl COCTaB
aTMocdephl.

MaccoBble BBIMUPAHHUSI — HKOJIOTMYECKHE KPHU3UCHI MPOUUIOro. IIpuumHbel U ciencTBus
MaccOBbIX BbIMUpaHuil. COBpEMEHHBI KOJOTHUYECKUA KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHus 6MopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHuueckoro mupa. [IpuHnumnel kmaccupuKauu opraHu3MOB.
OCHOBHBIE CUCTEMATUYECKHE I'PYIIIBI OPraHU3MOB.

JdemMmoncTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. [lacrep, . 1. Meunuxkos, A. U. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnumst u cxembl: «Cxema omnbita @. Penny», «Cxema ombita JI. Ilactepa mo usydeHuro
caMo3apoJieHus xku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «9tansl HeopraHudeckoit
sBoIOLMM», «['eoxpoHonornueckas mkana», «HayanbHble 3Tanbl OPraHUYECKOM 3BOJIIOLIUN,
«Cxema 00pa30BaHus YKapHOT MyTEM cuMOUOreHe3ay, «Cucrema )XuBoi Npupos», «CTpoeHne
BUpYyca», «ApoMopdo3bl pacTteHuil», «PuHHOPUTHY), «OMIHOKIETOUHBIE BOJOPOCIH,
«MHoroxkneTounsle BoAopocin», «Mxu», «llanopoTHukn», «l'010CEMEHHBIE PACTEHUSY,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KHUBOTHOTO MHpa», «Apomopdo3bl
XKUBOTHBIX», «[Ipocteitmme», «Kumeunononoctueiey, «Ilnockue uepBuy», «YneHucToHorue»,
«Pr10B», «3emHOBOIHBIE», «[Ipecmbikaromuecs», «I[Ituiely, «Mnexkonutaromuey», «Pa3Butue
JKU3HU B apXeUCKOM spe», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pey», «Pa3BuTue *Ku3HU B



[1aJIC030MCKOM dpey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B KAHHO30MCKOU
ape», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTO MHUPay.

OGopynoBanue: repOapuy pacTCHHN pPA3IMYHBIX OTICIIOB, KOJUICKIIMH HACEKOMBIX,
BJIQ)KHBIE IIpENaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETHI
[I0O3BOHOYHBIX JUBOTHBIX, 4ydesia INTHULl U 3BEPEH, KOJUIEKIMM OKaMEHEJOCTEH, IOJIE3HbIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa snadopatopHasi padora «MopenupoBanue onbslToB Muiuepa—tOpu 1o
M3yYEHHIO a0MOTEHHOTO CHHTE3a OPraHNMYeCKUX COSIMHEHH B IepBUYHON atMocdepe».

JladbopaTtopnasi padGora «l3ydyeHwe W oOmNMCaHHWE WCKOIMAEMBIX OCTATKOB JAPEBHHUX
OpPIraHU3MOBY.

IIpakTnueckas padora «3yyeHrne 0coOOEHHOCTEN CTPOSHUS PACTEHUN pa3HbBIX OTIECIOBY.

IIpakTnueckas padora «3yuenne ocobeHHOCTEN CTPOCHUS TO3BOHOUYHBIX )KMBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTponoJaorui. MeTo1bl aHTPOMOJIOTUH.

CraHOBJI€eHHE TIPEACTABIECHUM O MPOUCXOXKJACHUU 4YeNoBeKa. Pelnruo3Hble BO33pEHMS.
CoBpemMeHHbIE HayYHbIE TEOPUH.

CxoncTBo  uenoBeka € OKMBOTHBIMU. (CuHcTeMaTHuecKoe TOJIOKEHHEe  4YeloBeKa.
CBuzerenbcTBa CXOACTBA 4YENOBEKAa C  KMBOTHBIMH:  CPAaBHHUTEIbHO-MOPQOJIOTHYECKHE,
aMOpHosoTHYecKrne, (PU3N0IOTO-OMOXUMHYECKHE, ToBeaeHueckne. OTIu4us YeJoBeKa OT
KUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBS3aHHBIX C HUM IpHU3HAKOB. Pa3BuTHE roJ0BHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JIBmwxkyimue cuibl (hakTOphl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, coltnanbHbie. COOTHOIIIEHNE
OMOJIOTUUECKHX U COIMANTBHBIX ()aKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaJMU aHTpOTIOTeHe3a. PaHHNE YemoBeK0O0Opa3Hbie 00e3bsiHBI (TPOKOHCYIIBI) U
paHHHUE MOHTUIBl — OOIIME MPEeIKH YEeTOBEKOOOpa3HbIX 00e3bsiH U JIIoJeH. ABCTPAIIONUTEKU —
JIBYHOTHE TpeAKd irojei. UemoBek yMenbli, MEpBbIe MU3rOTOBJICHUA OpyAuid Tpyna. UemoBek
MPSMOXOISANIUNA W TIEPBBIN BBIXOJ JIFoAeH 3a mpenenbl Adpuku. UenoBek reinenbOeprckuii —
o0l MpeoK HeaHAePTAIbCKOTO YeIOBeKa M YeJI0oBeKa pa3yMHOTo. YeloBek HeaHAepTalbCKUn
KaK BUJ JIIOJIEH XOJOJIHOTO KiuMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THUIIA, ACHHCOBCKUN
YeJI0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIIOLUS COBPEMEHHOTO ueloBeKa. EcTecTBeHHBI OTOOp B MOMyNSALHMAX 4YeJIOBEKa.
MyranuoHnHsiii poriecc u noaumopdusM. [lonynsuronHbie BOIHBL, Apeiid reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENS» B MOMYJNIALUIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacwl. [lonstue o pace. bomibuine pacel: eBpomeougHas (eBpaszuiickas),
aBCTpaJO-HErpouAHas (PKBATOpUANIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepukaHckas). Bpems u
MyTU paccelieHus 4eloBeKa 1Mo IaHere. EQuWHCTBO denoBeueckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3Ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKPYXAIOIIeH
cpensl. BausHue reorpaduueckoit cpeapl U apeiida reHoB Ha MOPHOJNOTHIO U (PU3UOJIOTHIO
YeJI0BEKa.

MexXIuCIUIUIMHApHBIE MeTOAbl B (u3n4Yeckoil (OMOJIOTHYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPONOJIOTUSI U TMAJICOAHTPONOJIOTHSI  YEJNOBEUECKHX  MOMYJSALHUMN.
buocounaneHple  uccleNOBaHMSA ~— NpUpPOABl  YenmoBeka.  MccienoBaHWe  KOYBOJIIOLUU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Ioprpersr: Y. dapsun, JI. JIuky, A. 4. Porunckuit, M. M. I'epacumos.



Tabmuuer w  cxembl: «Metoapl  aHTpomnojorum», «[OMOBHOH MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsIHbI», «CKeNeT YeloBeKa M CKENleT MIMMIIaH3e», «PyauMeHTsl 1
aTaBU3Mbl», «JIBWKyIME CHJIBI AHTPOINOIEHE3a», «OJBOJIOIMOHHOE JPEBO  UEJIOBEKa»,
«ABcTpanonurek», «4enoBek ymenslity», «HeaoBek NpaMoxoadumii», «leHHCOBCKUM YenoBeK»
«Heanpepranbiply, «KpomanboH1b», «lIpeaku yenoBeka», «ITambl BOJIOLHUH YEIOBEKAY,
«PacpI yenoBekay.

O6opynoBaHue: MYISDKM OKaMEHEJIOCTEH, MPEeAMETOB MaTepUaIbHOM KyJIbTYpbl MPEIKOB
YeloBeKa, pernpoaykiuu (pororpaduu) KapTUH ¢ MEPOJIOTHICCKIMH 1 OHMOJICHCKIMU CIOKETaMU
MIPOUCXOXKACHUS 4YeJIoBeKa, (poTorpaguu HaXOJOK HCKONAEMbIX OCTATKOB 4YEJIOBEKA, CKEJIET
YeJI0BEKa, MOJEJb Yepera 4eloBeKa M depena IIMMIIaH3€, MOJENb KUCTH YeJIOBEKAa U KUCTH
IMMIIaH3€, MOJENU Topca MPEIKOB YEIOBEKa.

JladbopaTtopnas pabora «l3ydueHne 0COOEHHOCTEM CTpPOCHMsI CKejleTa YelOBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «3ydeHne 3K0JIOTMYECKUX aJJalITallNi YeTIOBEKay.

Tema 6. Jxo0J10THsI — HAYKa 0 B3AHMOOTHOILIEHUSIX OPTraHM3MOB M HAIOPraHU3MEeHHbIX
CHCTEM C OKpY Kalolei cpenoi

3apoxaeHue W pasBuTHE dSKojoruu B Tpyaax A. I'ymbGomsara, K. @. Pymese, H. A.
CesepmioBa, D. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensr u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonel skosnoruu. [lonesble HaOMOAEHMS. DKCOEPUMEHTHI B 3KOJOTUU: NPUPOJHBIE U
naboparopuble. MojienupoBaHie B 3KOJIOTHH. MOHUTOPUHI OKpYXKAIOLIEH Cpelibl: JOKaIbHBIMH,
pPErHOHAIBHBIN U TJI0O0ATBHBIM.

3HaUYCHHE DKOJOTMYECKUX 3HAHUM U1 YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHME Kak
OCHOBa CBfA3€W d4eyoBedyecTBa C Tmpupoaoid. DopMupoBaHUE SKOJOTHYECKOW KYIbTYpbl H
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpanmnu

[Toptpetsr: A. I'ym6osbar, K. @. Pynbe, H. A. Ceseprios, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuis! u cxembl: «Pa3aensl skonorum», «MeToabl 3kojgoruny, «Cxema MOHUTOPHHTA
OKpYXaIOILEn Cpeabl».

JlaGopaTopHas padora «/3ydeHrne METOI0B SKOJOTUUECKUX UCCICTOBAHUI.

Tema 7. Opranu3msl U cpeaa 0OMTAHUSA

Okonorudeckue  (akToppl U 3aKOHOMepHOCTH uX jedctBusa.  Kitaccudukanus
JKOJIOTHUECKUX  (PaKTOpOB:  abMOTHYECKHe, OuoTHuYecKkue, aHrpomnoreHnoie.  OOmIue
3aKOHOMEPHOCTH JeUCTBUA dKoIoruueckux dakropos. [Ipasmio muanmyma (K. Hnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopbl. CBET Kak 3kojoruyeckuil gaxrtop. JlelicTBUe pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUH M KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoan3m.

Temneparypa kak skonorudeckuii ¢akrop. JlelicTBue Temieparypbl Ha OPTaHU3MEI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocth kak skonorumdeckuil daxrop. [Ipucmocobnenust pacTeHuil K MOIJIEPKaHUIO
BogHoro Oamanca. Kmaccudukanmst pacteHuil mo oTHomeHuiro K Boje. [lpucnocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, TOYBEHHAs, TIyOMHHAS
MOAMOYBEHHASI, BHyTpHOpraHu3MeHHas. DU3NKO-XUMUYECKUE OCOOCHHOCTH Cpell OOWTaHWS
opraan3moB. [IpucnocobieHnss OpraHu3MoB K KU3HU B Pa3HBIX CpPElIax.

buonoruueckue putmel. Bueninue u BHyrpeHHue putMbl. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tpucmoco6aeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSAM YCIIOBUH KU3HH.

XKuznennsie Gopmbel opranu3zmoB. [lonstue o xu3HeHHOH (Qopme. JXKusHeHHbIE (GOPMEI
pacTeHui: JepeBbs, KYCTapHUKU, KYCTapHHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TPAaBHI.
XKuznennole (GOpPMBI JKUBOTHBIX: THIPOOMOHTBI, TE€OOHMOHTHI, a’poOMOHTHL. OcoOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  ¢dakropel. Buasl OMOTHUECKMX  B3aWMOJCHCTBHI:  KOHKYpPEHIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapasuTusm, xoormepaiys, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxyieOHMYecTBO). HeTpodpuueckue  B3auMonecTBUS  (TONMMYECKHE,
dbopuueckue, ¢adbpuueckue). 3HaUCHHE OMOTUYECKUX B3aMMOJCUCTBUUN JJIsi CYIIECTBOBAHHS
OpraHU3MOB B cpejie ooutanus. [IpuHIIMIT KOHKYPEHTHOTO UCKITIOYCHHUSI.

JdemMoHcTpanuu

Tabmuupl 1 cxeMmbl: «JKoyorudeckue (akTopbl», «CBETOBOM CIEKTP», «IDKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX TI0 OTHOIIEHUIO K CBETY», « TeIIOKPOBHBIE KUBOTHBIE», «XO0JIOTHOKPOBHBIC
KUBOTHBIEY, «Du3nonorndeckrue aganTauu KUBOTHBIX», «Cpeapl 0OMTaHUS OpraHU3MOB,
«buonoruyeckue puT™Mbly, «Ku3HeHHBIE GOPMBI pacTeHUY, « Knu3HEHHBIE (HOPMBI JKUBOTHBIXY,
«9KocucTEMA MMPOKOIUCTBEHHOIO Jecay, «IKOCHCTEMA XBOMHOIO Jecay, «llenu nmuranus»,
«Xwumun4yectBoy, «Ilapazutmsm», «Koukypenmms», «Cumonosy, «KommeHcammzm.

O6opynoBanue: repbapuM pacTEHUW M JKUBOTHBIX, IPHUCIOCOOJICHHBIX K BIIUSHHUIO
pa3IMYHBIX  JKOJOTUYECKHX  (DaKTOpOB, TepOapuu  CBETOJNIOOWMBBIX, TCHEIIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBbIE KOMHATHbBIE
pacTeHust, repOaprr 1 KOJUIEKIIUU TeTI0II00UBBIX, 3MMOCTONKHX, MOPO30YCTOMUNBBIX PACTEHUH,
yy4yena MTHI[ W 3Beped, repbapuu pacTeHHWi, OTHOCSIIUXCS K rurpoduram, kcepodurtam,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOUTAIOUINX B Pa3HBIX
cpenax, TrepbdapuM W KOJUIGKIIMM pAacTeHHMM M  KUBOTHBIX, OOJIAJalOMIMX 4YepTaMu
MPUCTIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBHUH KH3HU, repOapuu W KOJUIEKIUU
pacTeHMii U )KMBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YIaCTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHas padoTa «BplsBIIeHHE TPUCTIOCOOICHNU OPraHU3MOB K BIIMSTHHIO CBETa».

JladbopaTopHasi padora «BplsBIeHHE TPUCIIOCOOJICHUN OPraHU3MOB K BIIMSHHUIO
TeMIepaTypb».

JlabopaTopHasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH pPACTEHHUH M3 pa3HBIX MeECT
oOuTaHUY.

Tema 8. Jkos10rust BUAOB M MONMYJISI LU

DKOJIOTUYECKHE XapaKTepUCTUKK momyisiiuu. [lomymsiius kak Ouosoruueckas cCHUCTEMa.
Ponp HeomHOpomHocTH cpenpbl, (usmueckux OapbepoB U OCOOEHHOCTEH OHOJIOTHH BHJIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYpHI Nomynsaiuuidi. OCHOBHBIE TIOKAa3aTeNN MOMYIISIINN:
YHCIIEHHOCTh, IMJIOTHOCTb, BO3pAaCTHas M MOJOBasg CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

Dkonoruveckasi CTpykTypa mnomymsiiuu. OIeHKa YHUCICHHOCTH Momynsuud. /uHamuka
MOMYJSIUK U e€ peryisaius. buornyeckuit moTeHnuan nomymnsuuu. MoenupoBaHue TUHAMUKI
nonymsiiui. KpuBble pocTa YUCIEHHOCTH momyisiiuu. KpuBble BbDKHMBaHUA. Perymsius



YHUCJICHHOCTH TOMYJSIIUNA: poJib (DAaKTOPOB, 3aBUCSIIMX W HE 3aBUCAMIMX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu BuaoB (r- u K-crparerun).

[lonsitTue 00 »sKonorMyeckoi HUmIEe Buga. MectooOutaHue. MHOrOMepHas MOJETb
skonornueckod Humu JIx.M. Xarunncona. Pa3meps! skonorndeckod Humu. lloreHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynasuui. Apeanbl BHIOB. Buibl M UX KU3HEHHBIE CTpaTErvu.
DKOJOrMYeCcKHe SKBUBAJICHTBI.

3aKOHOMEPHOCTM TNOBEJECHUS W MWIpAalUid HKUBOTHBIX. bHOJOrmueckue HHBa3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: /Ix. 1. XarunHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTUYECKUE XapaKTEPUCTUKHU MOMysun», «IIpoctpancTBenHas
CTpYKTypa HoOmyIsun», «Bo3pacTHble nupaMuiel nomyasuuuy, «CKOpocTbh 3acelieHus
MOBEPXHOCTH 3€MJIM PA3IMYHBIMU OpraHm3MaMmy», «Mojens skosornueckor wumu k. W.
XaTYMHCOHAY.

O6opynoBanue: repbapun pacCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JlabopaTopHas padora «[IpucnocoOieHust CeMsH PaCTCHHI K PacCEeICHUION.

Tema 9. IkoJ10rus CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsi3u MeXJy OpraHu3Mamu B
ouoleHose.

Okocucrema kKak oOTkpbiTas cucrema (A. JIx. Tencnu). @yHKUMOHaANbHBIE OJIOKH
OpPraHu3MOB B 3KOCHCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEAyLEHThl. Tpo¢uueckue ypOBHH.
Tpoduueckue nenu u cetu. A6uoTnueckue O0J0ku dKocucTeM. [10UBBI M MIIBI B AKOCHCTEMAX.
KpyroBopoT BelEeCTB ¥ MOTOK 3HEPTHU B YKOCUCTEME.

OcHoBHBIE NTOKA3aTeIN YKOCUCTEMBI. brnomacca u npoaykuusa. DKOJIOrMYEeCKHE MUPaMUIbI
yucen, OMOMAacChl U SHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpocguuecxue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHbIE CMEHbI COOOIIECTB — cykueccud. IlepBuuHble M BTOpUYHBIE CYKLIECCUM U HUX
IPUYMHBL. AHTPOIIOI€HHBbIE BO3ACHUCTBUS Ha Ccykueccud. KiumakcHoe —cooOIecTBo.
buopazHooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

IIpupoanbie SKOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl myHop, 1ecos, cmeneli, nycmoiHb.

AHTpPOIIOTEHHBIE  DKOCHUCTEMBI.  ArposkocucreMa. ArpoueHo3. Pasmmuums Mexny
AHTPOIIOTE€HHBIMHU U NPUPOJHBIMU IKOCUCTEMAMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponuzanusi TOpoJACKOM  QayHbl. buonornueckoe U  XO34HCTBEHHOE 3HAYCHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHM3MOB B 3KOCHCTEMAX.
Ponv xackaonoeo sghgpexma u 61008-30ugpuxkamopos (Kioueswvix 6u008) 8 HYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPrUM U BELIECTB MEXAY CMEXKHBIMH JKOCHUCTEMAaMH. Y CTOMYHMBOCTH
OPraHW3MOB, TMONYJSIIMM M JKOCHCTEM B YCIOBHSAX €CTECTBEHHBIX M AHTPOIIOT€HHBIX
BO3JICHCTBUN.

Mexanusmol  8030elicmeus  3a2pA3HEHULl  PA3HLIX  MUNO08 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3IKOJIO2UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elcmaus. MeTooIOrsl MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[loptpet: A. Ix. Tencmu.

Tabmuiet u cxembl: «CTpykTypa OHMOIIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIECay,
«DKOCHCTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIC TPYIIBl OPraHU3MOB B SKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucreme», «llemn nuTaHus (macTOuuIHAs, JETPUTHAs)»,
«DKOJIOTHYECKasl TTHpaMHIa YACEI», «IKOJIOTHYECKasi MUpaMuaa OHOMacch, «DKOJOTHYECKas
nupamuaa sHeprum», «O0pazoBanue 6onoray, «IlepBuunas cykueccus», «BoccranoBienue eca
MOCIIE MOKapa», « IKOCHCTEMA 03epay, «ATpoueHo3», «KpyroBopoT BEmecTB 1 MOTOK SHEPTHH B
arporeHosey, «IIpumepsl ypOo3skocucTem».

OGopynoBanue: repOapul pacTeHUU, KOJUICKIIMM HACEKOMBIX, uydesna NTHI[ U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICITb YKOCHCTEMEI.

IIpakTuyeckas padora «/3ydeHne u onucanne ypooIKOCHCTEMBI.

JladopaTopHnas padora «/3ydenne pazHO0Opas3usi MEJIKUX TTOYBEHHBIX YJICHHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUIHYHBIA OMoreoreHo3 (B nyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYpCeusi « DKCKYPCHUS B arpOIKOCHUCTEMY (Ha TTOJIE HITH B TETTHYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rio6anpHasi IKOCHCTEMA

buocdepa — obmieruranerapuas o6omouka 3emMiH, TAE CYIIECTBYeT WIHM CYIIECTBOBaja
KW3HB. PazBuTHe npencrapieHuii o onocdepe B Tpynax 3. 3tocca. Yuenue B. . Bepraackoro o
o6uocpepe. Obnactu 6uoctepsl u e€ cocras. Kupoe BemecTBo Onocdepsl v €ro QyHKIHH.

3akoHOMEPHOCTH cymecTBoBaHUs O6uocheprl. OcobeHHOCTH OMOCchepsl Kak TII0O0aTbHON
skocucteMmbl. [luHamuueckoe paBHOBecue B Ouocepe. KpyroBopoTbl BemiecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (Yraepoa, a3oTa). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lonstre o 6mome. OCHOBHBIC OMOMBI CYIITH: TYHJIpa, XBOWHBIC
Jieca, CMeIllaHHbIe U IIUPOKOJIMCTBEHHBIE Jieca, CTeNH, CABaHHbI, MYCTHIHU, TPOIIMYECKHE Jieca,
BBICOKOTOpBs. KitmMar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB Cymu.CTpyKTypa ¥ (yHKITUS
YKUBBIX CHCTEM, OIICHKa X PECypCHOr0 MOTEHIMana 1 OnocepHbIX (QYHKIIHIA.

JdemoncTpanmnu

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emum», «kKpyroBopot azora B mpupoae», «kKpyrosopot
yriaepoja B npupojae», «KpyroBopot kuciopoa B ipupoae», «KpyroBopot BoAbl B IPUPOIE»,
«OcHOBHBIE OMOMBI cymny, «Kimumatnueckue nosica 3emumy, « Tynapay, «Tairay, «CMemaHnHbIf
necy, «lllupokonucTBeHHsli gec», «Crenby, «CaBanHay, «IlycTeisy, « Tponudyeckuii necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIUH KHBOTHBIX.

Tema 11. YenoBek u okpy:kaiomas cpeia

DKONOTUYEeCKHe KpHU3UChl M WX NpUYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3AyXa. 3arpsisHeHne BOAHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienue nousbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiuMara.

AHTpPOIIOTEHHOE BO3/ICHCTBHIE HA PACTUTENBHBIN U )KUBOTHBINH MUp. OXpaHa pacTUTEIHHOTO
U JKUBOTHOTO Mwupa. OCHOBHBIE MPHHIMIBI OXpaHbl Mpupoabl. Kpacuele kauru. Ocobo
oxpansiemble ipupoiabie Tepputopuu (OOIIT). botanuveckue cajapl ¥ 300J0THYECKHUE MTAPKH.

OcHOBHBIE MPHUHIIMIBI YCTONYUBOTO Pa3BUTHSI YEIOBEUECTBA U MPHUPOABI. PanmonansHOe
IPUPOJIOTIONIB30BAHUE M COXpaHEHHe OHOoJoruyeckoro pasHooOpaszus 3emiu. OOumme
3aKOHOMEPHOCTH TJI00ATBHBIX YKOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €ro BEpPOSTHBIE TOCIECTBHSL.



Pa3BuTHE METONOB MOHUTOPHHIa pa3BUTHUS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmubie ucciedosanuss nepexooa K pecypcocbepezaiowjeii U KOHKYPEHMOCHOCOOHOU
oHepeemuke. buonocuueckoe pazmnoobpasue u ouopecypcol. Hayuonanvhvie ungopmayuontvie
cucmemsl, obecneyusaowue O0OCMyn K UHGOpMaAYUU HO COCMOAHUIO OMOENbHLIX 6U008 U
akocucmem. OCHO8bl IKOpeabUTUMAYUU IKOCUCIEM U CNOCOD08 6OPbObI ¢ OUONOBPEIHCOEHUAMU.
Pexoncmpykyusa mopckux u nazemHulx sKocucmeM.

JdeMoHcTpanuu

Tabmumpr w  cxembl: «3arpsisHeHHe atMocepsl», «3arps3HeHHe THAPOCHEpB»,
«3arpsi3HeHue nouBbl», «IlapHukoBeIl 3P PexT», «Ocobo oxpaHseMble IPUPOIHbBIE TEPPUTOPUL,
«Moienu yIpaBiieMOTO MUPA».

Ob6opynoBanue: Gororpadun 0XpaHseMbIX pacTeHU U )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'UHN
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oO1iero 00pa3oBaHus: TMYHOCTHbIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH BBIJCIICHBI
CIIEAYIOIIME COCTaBISIOIIME: OCO3HAHHME OOYYAIOIUMHCS  POCCHHCKOW  I'paKIaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH W CaMOOIIPEeNICHHIO,
Hanuuue momusayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LEHHOCTEH M MUCTOPUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHHUSA, 20MOGHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
cBOCH JCATCIBbHOCTH IIECHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMC
OMOJIOTUYECKOTO ~ 00pa3oBaHUs, Haiuyue  NPABOCO3HAHUS ~ DKOJIOTUYECKOW  KYIbTYpHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JIM4HOCTHEBIE PEIYIBTATBI OCBOCHUA IMPOrpaMMEI 110 onoornu JOCTUT'AKOTCA B €AUHCTBEC
y‘-Ie6HOI\/’I A BOCHHUTATEIHHOH ACATCIIBHOCTH B COOTBETCTBUH C TPAAWMLIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKMUMU U JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IIPUHATBIMU B
oOmiecTBe TpaBHJIaMH M HOPMaMHU TOBEICHUS W CIIOCOOCTBYIOT IPOIIECCAaM CaMOTIO3HAHWUS,
CaMOBOCIIUTAHUA W CaMOPAa3BUTHs, PA3SBUTHUA BHYTpeHHeI\/’I MO3NIUHU JIMYHOCTH, MATPHOTH3MA U
YBa)XEHHsI K 3aKOHY M IIPaBOIOPAJIKY, YEIOBEKY TpyJda M CTapuieMy MOKOJIEHHUIO, B3aUMHOTO
yBaKeHHs, OEpeKHOro  OTHOUIEHHS K  KYJIbTYpHOMY  HAClE€IUI0 U  TPAAULUIM
MHOTOHAIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOTO mpeameTa «bruonorus» JOKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIMIMXCS PYKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPECHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUM, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IEHHOCTSM POCCHMCKOro  OOIIecTBa,
paciiupeHe >KM3HEHHOTO OTbITa U OIbITa JAEATEIHHOCTH B IMPOLIECCE Pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UMLMU  OO0ydYaromierocss Kak akKTUBHOTO H
OTBETCTBEHHOT'O 4JIeHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IpaB M OOs3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOMOPS KA,

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIbHOCTU MPU CO3/AaHUU y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJHEHUH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3UIMI0 10 OTHOLIEHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATSH €€;

YMEHHME  YYUThIBAaTh B  CBOMX  JEHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH YOSKICHUSAMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLIMATIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIpOIECCE COBMECTHOIO BBIMOJHEHUS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 33734, YBOXKHUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOM JeATEIbHOCTH;



2) NaTPUOTHYECKOTO BOCIIUTAHMUS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPaKTaHCKON UICHTUYHOCTH, MATPHUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTU Iepel PoIMHOM, ropmoctu 3a CBOM Kpaid, CBOXO
Ponuny, cBOI SI3bIK U KYJABTYPY, MPOILJIOE M HACTOSIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIICHHUE K TPUPOJHOMY HACTIEIUIO U MaMSITHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJl POCCUHCKUX YIEHBIX B CTAHOBIICHUE U Pa3BUTUE OMOJIOTHH,
MMOHMMAHMs 3HA4YeHUs OWOJIOTUU B TIO3HAHUU 3aKOHOB TPHUPOJIBI, B KU3HMU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaciHas yOeKIEHHOCTh, TOTOBHOCTD K CIIy’KEeHHUIO | 3ammure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JTYXOBHBIX LEHHOCTEMN POCCUICKOTO HapoJa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBE/ICHHS;

CIOCOOHOCTH OIEHMBATh CUTYAIIUIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JJUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMIMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTEIISIM, CO3/IaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3CTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHNUE K MUPY, BKJIIOYAsT ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIIBHOIO BO3ACUCTBUS HKUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B PA3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usnyeckoro BocnUTaHHUA, (POPMHPOBAHUS  KYJBTYPbl  3I0POBbS U
IMOLMOHAJIBHOIO 0JIArOIOJIYyYHs:

MMOHMMAaHHE U pean3alys 30pOBOTr0 U 6e30macHoro o0pasa KU3HH (3I0pOBOE MUTAHUE,
coOiroieHre TUTHEHUYECKUX MPaBUiI U HOPM, COATaHCUPOBAHHBIA PEXHUM 3aHATUN M OTIbIXA,
perynspHas ¢uznyecKkass aKTUBHOCThH), OEpekKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3]I0POBBIO;

MOHMMAaHHE LEHHOCTH IMPaBWJ HWHIAUBUAYAJIBHOTO U KOJUJICKTUBHOTO 0€30I11acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE IMOCIEJACTBUI M HENpUATHS BPEAHBIX MPUBBIUEK (YMOTPEOICHHUS AIKOTOJIs,
HApKOTUKOB, KypEeHHUSI);

6) TPY/Z10BOT0 BOCIIUTAHUSI:
TOTOBHOCTH K TPY/LY, OCO3HaHHE [IECHHOCTH MacTePCTBa, TPYI0JIO0HE;

TOTOBHOCTb K aKTUBHOU JIEATEIBHOCTH TEXHOJIOTUYECKOM U COIIMATbHOM HAMPABICHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATH, IUTAHUPOBATH U CAMOCTOSITENIFHO BBITIOIHSTh TAKYIO e TENIbHOCTH;
WHTEpeC K pa3nuyHbIM chepaM MpodeccroHAIbHON NeSATeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccruu u peanr30BbIBaTH COOCTBEHHBIC KU3HEHHbBIE TIIAHBI;
TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCel
YKU3HU;
7) KOJIOrHYeCKOr0 BOCIIUTAHMS:
AKOJIOTHYECKH 1EIeCO00pa3HOe OTHOIIEHUE K MPUPO/Ie KaK UCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS HKOJIOTHUECKOW KYJIBTYpPbI: NMPHOOpPETEHHE ONbITA IUIAHUPOBAHHS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN AJIsl OKPYKAIOIIEH Cpeibl;

OCO3HAHME TJIO0ATBHOIO XapaKTepa HKOJOTHYECKUX MpoOJIeM U IMyTed HX pelieHus;

COCOOHOCTh MCIIOIB30BATh MIPUOOpETaeMble IIPU U3YUECHUU OMOJIOTUH 3HAHUS M YMEHUS
IpU pEIIeHUH NpoOJieM, CBA3AHHBIX C PAaLMOHAIBHBIM IMPUPOAOIOJIb30BaHUEM (COOIIIOIEeHNE
IpaBWJI MOBEAEHUS B IPHUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PAaBHOBECHS B 3KOCHUCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

aKTUBHOE HEINpUATHE AECHCTBUMN, MPUHOCALIUX BpE] OKpYXKarollled NpUpOIHOH cpene,
YMEHHE IPOrHO3UPOBaTh HEOJIArONpUATHBIE 3KOJOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4ue pPAa3BUTOTO DSKOJOIMYECKOIO MBIIIJICHHS, 3KOJIOTMYECKON KyJIbTYphl, OIbITA
JESITEIbHOCTH  DKOJIOTUYECKOW  HamNpaBlI€HHOCTH, YMEHMS PYKOBOJACTBOBATbCSA HMHU B
MM03HABaTEIbHONW, KOMMYHHUKAaTUBHOM M COLIMAIBbHOW MpPAaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIlIPaBJIEHHOCTH;

8) HIeHHOCTH HAYYHOTr' 0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOTO Ha JMajore KyJabTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM U YUTATENLCKOM KyJIbTYpPhI KaK CpPeJICTBA B3aUMOJICHCTBUS
MEXY JIF0JIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crneun(uky OWOJIOTMHM KaK HayKH, OCO3HaHHs €€ posu B (POpMHUpPOBaAHUU
palMOHAIBHOIO HAYYHOTO MBIIIJICHHS, CO3AHUU LIEJIOCTHOTO MPEACTABIECHUS 00 OKPYKaIoLIeM
MHUpE Kak O €IUMHCTBE IpPHUPOJbl, 4YeloBeKa M O0OlecTBa, B MO3HAHUM IPHPOJHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPOoOIeM COXpPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOeXXIEHHOCTh B 3HAYMMOCTU OWOJIOTHM [yl COBPEMEHHOW IMBHJIN3ALMU: OOCCIIEUEHU S
HOBOT'O YPOBHS Pa3sBUTHs MEIAMLMHBI, CO3JJaHHE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUYECTBA, IIOUCKA IMyTeH BBIXOJA M3 INI0OAIBHBIX
9KOJIOTHYECKUX MPoOeM U oOecrieueHus nepexosia K ycTOMYMBOMY Pa3BUTHIO, pallMOHAILHOMY
HCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJydeHUH OMOJIOTMUYECKUX 3HAHUM B LIENAX HOBBIIIEHUS 0O0Iei
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PyHKIMOHAJIBHOM
IpaMOTHOCTH o0ydaromuxcs, GopMupyeMoi Ipyu U3y4yeHUH OHOJIOTHH;

[IOHMMAaHHUE CYLUIHOCTU METOJOB IIO3HAaHUs, HCIOJb3yeMbIX B E€CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCHOJb30BATh MOJIydaeMble 3HAHUS [UId aHajdu3a U OOBACHEHMs SBJICHUHN
OKpYXXAIOILEro MHpa M IPOUCXOJAIIMX B HEM M3MEHEHHH, yMeHue JenaTb 00OCHOBaHHbBIE
3aKJIOYEHUsT HAa OCHOBE HAayyHbIX (DAaKTOB M HMMEIOLIUXCSH JAHHBIX C IEJIbI0 MOJXy4eHHs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJb30BaTh OHOJOIMYECKHE 3HAHMUSA JUIl pelleHUs
po6JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAay4YHOU JEATEIIBHOCTH, TOTOBHOCTH OCYLIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEphIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH IO OWOJIOTUM B COOTBETCTBHUM C >KM3HEHHBIMHU
NOTPEOHOCTSAMH.

METAINPEIMETHBIE PE3YJIbTATbBI



MertamnpeaMeTHble pe3yibTaThl OCBOCHHs ydeOHOTo mpenmera «bBHONOTHS» BKIIOYAIOT:
3HaYMMble JUIS  (pOpMHUPOBAaHUS MHPOBO33PEHUS OOYJAIOIIMXCA  MEXAUCIHUILUTUHAPHBIC
(MexTpeIMETHBIE) 00LIIEHAYyYHbIE MOHATHS, OTPAKAOLME LIEOCTHOCTh HAyYHOM KapTHHBI MHUpa
u CHGHI/I(l)I/IKy MCTOJOB IMO3HAHUsA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (BGIIIGCTBO, OHEPIus,
SBJICHHUE, TPOIECC, CHCTEMa, HAay4HbIH (PaKT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIEOBAaHUE, HAOIIOJCHNUE, MU3MEPEHHUE, SKCIEPUMEHT W JpYyrHe); YHHUBEPCaJIbHbBIE
yueOHble JeHCTBUS (TI03HaBaTEIbHbIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIIEUYHBAIOIINE
dbopmupoBanre (YHKIIMOHATHHOW TPAMOTHOCTH W COIMAILHOW KOMIICTCHIIMHA OOYYarOIINXCS;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHblE y4yeOHbIE [EHCTBUS B II03HABATEIbHOM U
COLIMAIBHON ITPAKTHKE.

B pesynprate wu3ydeHus OHOJOTMM Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHUs Y
obOyuarorierocst OynyT chopMHpPOBaHBI TO3HABATEIbHBIE YHUBEpCAIbHBIC Y4eOHBIC ICHCTBUA,
KOMMYHUKATHBHBIC YHHBCPCAJIbHBIC y‘~IG6HI)IC HeﬁCTBHﬂ, PErYyIATUBHBIC YHHUBCPCAJIBHBIC
yqe6HHe ﬂeﬁCTBHﬂ, COBMECTHAs ACATCIBHOCTD.

MertamnpeaqMeTHbIe Pe3yJabTaThl OCBOCHHUSI MPOTPaMMBI CPETHEro oO0mero o0Opa3oBaHUs
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMl/l MO3HABATCJIbHBIMHU )IeﬁCTBHﬂMH:

1) 6a3oBbIe JJIOrHYECKHE AeCTBHA:

CaMOCTOSITENIEHO (P OPMYJIMPOBATh M aKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJIb30BaTh IPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIUICHHS (aHaJI3a, CHHTE3a,
CpaBHEHHUA, KilacCHpUKAKMKM, OOOOIIEeHHs), PACKPHIBATh CMBICT OHOJIOTUYECKUX TOHATHH
(BBLOCTATH UX XapaKTepHbIC IPU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMU TIOHATHSIMH);

OTIPENIeNATh IENN JCSITEIbHOCTH, 3aaaBas IMMapaMeTpbl M KPUTEPUU WX JTOCTHKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTUYECKUE TOHATHA Il OObsCHeHHs (DakTOB M SIBICHHHA KHBOUN
TIPUPOJIBI;

CTPOMTB JIOTHYECKUE PACCYXACHUS (MHAYKTHBHBIE, ICTyKTUBHBIC, TI0 aHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH ¥ TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHHSX, (DOPMYJIUPOBATH BBIBOJBI H
3aKITFOYCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEICTBA VIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUH B M3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TAaKKe MPOTUBOPEUYMH Pa3HOTO POja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIAH pelIeHUs MPOOJIEMbl ¢ YIETOM aHAJIM3a UMEIOLIUXCS MaTePHATbHBIX
Y HEMAaTePUABHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATECIBHOCTh, OLICHHMBATH COOTBETCTBUE PE3YJIBTATOB IICIISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBUSX pPEAIbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIIJICHHUE TPU PEIICHUH )KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIeN0BATE]bCKHUE AelCTBHS:

BIIJIETh HABBIKAMU Y4eOHO-MCCIEOBATEIbCKON U MPOEKTHOW AESITENbHOCTH, HaBBIKAMH
paspelieHus mpoodseM, COCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITENILHOMY MOWCKY METOJOB
pElIeHUs MPAKTUYECKHX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;



WCIIOJIb30BAaTh PA3NIUYHbIC BUIBl JIEATEIBHOCTH MO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M TPUMEHEHUIO B YU4EOHBIX CHTYAIUSX, B TOM YHUCIIC MPHU
CO3JaHUH YYEOHBIX U COIMAILHBIX TIPOCKTOB;

(hopMHpOBATh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTUEH, KIIOYCBBIMH
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7auyd B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBISIBIISITh TIPHUYMHHO-CJICJICTBCHHBIC CBSI3M W aKTYyaJIM3WPOBATh 33Jady, BBIIBHTATh
TUNOTE3Y e€ PelICHUs, HaX0UTh apTrYMEHTBI JUISl IOKA3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a1aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

AQHAJIM3MPOBATH IMOTYICHHBIC B XOJI€ PEIICHUS 33]]a9l PE3YJIbTaThl, KPUTUICCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIICHUBATH TIPUOOPETEHHBIN OTIBIT,

OCYIIECTBIISATh IEJICHANIPABJICHHBIN TIOUCK IEPEHOCa CPEICTB M CHOCOOOB JICHCTBHUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHWUS B TIO3HABATCIBHYIO H  TPAKTHUYECKYI0  OOJACTH
KHU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHKSI M3 Pa3HBIX MTPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC HJICH, TpeJJiaraTh OPHTHHAIBHBIC TOJXOJBI M PEIICHUS, CTaBUTh
MPOOJIEMBI M 3a/1a4H, JIOYCKAIOITUE alTbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ undopmanmueii:

OPHEHTHPOBATHCS B PA3JIMUHBIX MCTOYHHUKAX HHGPOpMauu (TEKCTe y4eOHOTO TOCoOwus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUYECKAX CIIOBApSAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B HHTepHeTe), aHAIM3WpPOBaTh WHOOPMAIMIO PA3IUYHBIX BHUAOB U (HOpM
MPECTaBICHUS, KDUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3ampockl W TPUMEHSTHh pa3jIMYHbIE METOJBI IPH IOWCKE W OTOOpe
OunoslornuecKkoi nHpopMauy, HeoOXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

npHOOpETaTh OIBIT HCHOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BBIOMpATh ONTUMAIBHYIO (OpMY TpeICTaBICHUS OUOJIOTHYECKOM
nHpopManuu (cxembl, TpaduKy, TuarpaMMbl, TaOIUIBI, PUCYHKH U APYTOEC);

WCIIOJb30BaTh HAYYHBIH SI3IK B KAueCTBE CpPEACTBAa INpU paboTe C OMOIIOTHYECKOI
nHpOpMaIMeH: MPUMEHATh XUMUYECKHEe, (PU3MUYecKHe M MaTeMaTHYECKUE 3HAKU M CHUMBOJIBL,
dbopmynbl, abOpeBHATypy, HOMEHKIATYPY, HCIIOJIb30BaTh M IMPEOOpPa3oOBBIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

BIIQJICTh HABBIKAMM pACIO3HABaHWsI W 3alIUThl  MHQPOpPMANUU, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH JI€HCTBHSIMHU:

1) o0meHune:

OCYILIECTBIISITh KOMMYHUKAIIMKM BO BCeX cepax *KU3HU, aKTUBHO y4acTBOBATh B JMUAJIOTE
WM JTIUCKYCCHM TIO CYIIECTBY OOCYXAaeMoi Tembl (YyMEHHUE 3a7aBaTh BOIPOCHI, BHICKA3hIBATh
CYXJECHUS OTHOCUTEJIBHO BBITIOJIHEHUS TMpeAsiaraeMoil 3aJadyd, y4YUTHIBATh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHHUS, TMOHUMATh 3HAYCHHE COI[MAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PJIUKTHBIX CUTYallUid, YMETh CMSIT4aTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh PA3IMYHBIMHM CIOCOOaMHU OOLICHMS M B3aWMOJICHCTBHS, TMOHUMATh HAMEPEHUs
APYruX JIO/AEH, IPOSBIATH YBAXHUTEIHLHOE OTHOIICHHE K COOECEHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAsI 1eSITeILHOCTD:

[IOHUMAaTh U KCII0JIb30BaTh MPEUMYLIECTBA KOMAaHAHOW U MHAWBUYyaJbHON pabOTHI MpHU
pemeHn OHOJIOrHYecKOr poOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IIPUMEHEHUS TPYIIIOBBIX
(dbopM B3aUMOIEHCTBUS MPH peIICHUH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKY U METOIBI COBMECTHBIX NEHCTBHH ¢ y4€TOM OOLIMX WHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JeATEIbHOCTH, OPTraHHU30BBIBaTH M KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ TOCTHKEHHIO: COCTABIIATH IUIAH ACUCTBUM, PACTIPEAEIIATh PO C YYETOM MHEHUIN
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OO pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE€ NMPOEKTHI, OLEHUBATh WJIEM C MO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTpPATETHYECKOE IIOBEJIEHHWE B pA3JIMUYHBIX CHUTYyalMsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OgiajieHue YHHBePCAIbHBIMH PeryJIsiTUBHBIMU el CTBUAMU:

1) camoopranuzamnus:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUISl BBIABIEHUS MNpoOJeM M HMX pEIIeHUs B
AKHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH LI€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M INOCTYNKaxX IO OTHOLICHUIO K XMBOW NPHUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBbIE 33Jaul B 00pa30BaTEIbHON JEATEIBHOCTH MU
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IUIAH PeLIeHUs MPOOIeMbl ¢ Y4ETOM MMEIOLIMXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IIPEAIOYTECHUH;

Jenath OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHMBATD MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (DOPMHUPOBAHHIO U TIPOSIBICHUIO IIHPOKOI SPYAUIUH B Pa3HBIX 001aCTIX
3HAHHI, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBINA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYAI[MsIM, BHOCHTh KOPPEKTHUBBI B JICSTENHHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJIeTh HaBBIKAMH T03HABATEIbHOI pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMbIX NCHCTBUIl
U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHUII, UCIIOIH30BATh MPHEMBI PE(ICKCUH
715l OLICHKH CHTYall|H, BHIOOpA BEPHOTO PEILICHHUS;

yMETh OICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHHUS MO MX CHUIKCHHUIO;

NPUHAMATh MOTHBBI U APT'yMEHTBI IPYTHX P aHAIN3E PE3YIbTATOB JCATSIbHOCTH;



3) npuHsATHE CeOs U APYTUX:
MPUHUMATH ceOs1, TOHUMasi CBOM HEIOCTATKU U JIOCTOUHCTBA;

IIPUHUMATH MOTHUBBI M apI'yMEHTHI APYTHUX IIPU aHAJIU3E PE3YJIbTATOB EATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYrHX HA OLUIHOKH;

pa3BUBaTh CIOCOOHOCTh HOHMMATh MUP C TIO3ULIMU IPYTOrO YEJIOBEKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS COACpXKaHHA ydeOHOro mpeaMera «buosorus» Ha
yray0IEHHOM YpOBHE OPUSHTHPOBAHBI Ha 00ecTieueHre MPOPHILHOTO 00ydeHUsT 00yJaronIiXcs
ounonoruu. OHU BKITFOYAOT: crienu(uuecKkue 1t OMOIOTHH HAyIHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JCWCTBHUI 10 OCBOCHHUIO, HHTEPIPETAIINN U MPEOOPA30BAHHUIO 3HAHUMN, BHJIBI JACSITCIHLHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHWW M WX NMPHUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B pPEATbHBIX
KU3HEHHBIX cUTyarusaX. [IpeqmMeTHbIe pe3yabTaThl IPEICTaBICHBI TI0 TOJaM H3yUICHHSI.

[IpenMeTHBIC Pe3yIBTaTHI OCBOSHHS yaeOHOTO mpenmeTa «bruonorus» B 10 kracce momKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHU B CHCTEME €CTCCTBCHHBIX HAyYK, B
(hOpMHPOBAHHUH €CTECTBCHHO-HAYIHON KaPTHHBI MUPA, B IIO3HAHUHY 3aKOHOB TIPUPOIBI M PEIICHUN
po0JIeM paIiOHATBHOTO IMPUPOJIOIIONBE30BAHMS, O BKJIAIE POCCUHCKUX H 3apyOeKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHNE CHUCTEMON OMOJIOTMYECKUX 3HaHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIIHE
OMOJIOTMYECKHE TEPMHHBI W TOHSATHS (KHU3Hb, KJIETKA, OpPraHW3M, METa0O0JU3M, TOMEOCTas,
caMOperyJslus, cCaMOBOCIIPOU3BEICHIE, HACIEACTBEHHOCTh, UI3MEHYUBOCTh, POCT U Pa3BUTHE),
ononornueckne Teopun (xierouHas teopuss T. IlIBamna, M. Ilneiinena, P. Bwupxosga,
XpOMOCOMHasi Teopusi HacieacTBeHHOoCTH T. Moprana), yuenus (H. 1. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KYIbTYPHBIX PacTEHHUI), 3aKOHBI (€IuHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHUS, PACIIEIUICHHs], YUCTOThI FaMeT, He3aBUCUMOTro HacienoBaHus . Menpens,
TOMOJIOTUYECKHX PSAJOB B HacleACTBEHHOW wu3MeHunBocth H. V. BaBuioBa), mpuHIMIIBI
(KOMIUIEMEHTapPHOCTH);

BJIaJICHHE OCHOBHBIMHU METOJIaMU HAay4HOTO MO3HAHMUS, HCIIOJIb3YEMBIX B OHMOJIOTHYECKUX
UCCIIEIOBAHUSX KUBBIX O0BEKTOB (OMMCAHKE, U3MEPEHHUE, HAOIIOIEHUE, SKCTIEPUMEHT);

YMEHHE BBIJCNATH CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHHW3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHHIA,
KUBOTHBIX U YEJIOBEKAa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUIl, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KUBHEACITENbHOCTH, MPOTEKAIOIINX B OPraHU3MaX PacTeHUH, >KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX MTPOIIECCOB: 0OMEHa BeIeCTB (METab0IM3M), MPEeBpaIeHUs SHEPTHH, OPOIKCHHUS,
aBTOTPO(HOIO U TeTepoTPO(PHOro TUIOB NMUTAHUA, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, MEH03a,
rameToreHesa, sMOpHUOreHesa, MOCTAMOPUOHAIILHOTO pa3BUTHSA, pa3MHOXKEHUH,
WHIUBUAYAIBHOTO DPa3BUTHUSl OpraHu3Ma (OHTOTEHE3a), B3aUMOJCHCTBHSI T'€HOB, T'eTepO3UcCa,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTaHABIMBATh B3aUMOCBSI3UM MEXKIY OpraHOMJaMHU KIETKH U UX (QYHKIUSIMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U WX QYHKIMSIMH, MEXKy OpraHaMHu M CUCTEMaMU OPTraHOB y
pacTeHMii, >KMBOTHBIX M YeEJOBEKAa W HMX (QYHKUUAMH, MEXKIy CHCTEMaMU OPraHOB M UX
GYHKIHMSIMHE, MEXIy STamamMu oOMEHa BEIIeCTB, ATAallaMHU KIETOYHOTO IMKJIA U >KU3HEHHBIX
IMKIIOB OPraHM3MOB, JTalmaMd AMOPHUOHATBHOTO pa3BUTHs, TEHOTUIIOM U (EHOTHUIIOM,
¢deHoTUnoM U (pakTopamMu cpesibl 0OUTaHHUS;



YMEHUE BBISBISATH OTJIWYUTENbHBIE NMPU3HAKU JKUBBIX CUCTEM, B TOM YHUCJE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONIUE aAPTYMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

yMEHUE peliaTh OUOJOTHYECKUE 3a/1a4H, BBISBIISATH TIPUUUHHO-CIICICTBEHHBIEC CBSI3U MEKIY
HCCTIEAYyEMbIMU OMOJIOTMYECKUMHU TIPOLIECCAMH U SIBIICHUSIMH, JEJIaTh BBIBOJBI W MPOTHO3BI HA
OCHOBAHHUU TOJY4YEHHBIX PE3yIbTaTOB;

YMCHHE BBIMOIHATH JIA0OpATOPHBIC W TPAKTUYECKUE PabOTHI, COOMIOAATh TpaBHIIA TPH
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYJOBAHUEM;

YMEHUE BBIJBUTATh TUIOTE3bl, MPOBEPATh HUX OSKCIECPUMEHTAIBHBIMH CpPEJICTBAMH,
hopmyIupys 117 UCCIeA0BAHUS, aHATM3UPOBATh MOJyYE€HHBIE PE3YAbTAThI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B Yy4€OHO-HCCIIEIOBATEIbCKON paboTe MO OMOJIOTUM, DKOJOTHU U
MEJIMIIMHE, TIPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M IMYyOJWYHO MPEICTABIATH
MOJTy4eHHBIC PE3yIbTaThl HA YICHHUECKUX KOH(PEPECHITUSX;

yYMEHHE OIEHUBATh ITHYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAHMI B 001aCTH OMOJIOTHHT
U MEAUIMHBI (KJIOHHPOBAHWE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABIEHHOE HW3MEHEHHE
T€HOMa ¥ CO3/IaHHe TPAHCTC€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp OymyIiei mpodeccnoHanIbHON e TeTbHOCTH B
ob6yacTi OMOJIOTHUH, METUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CEITHCKOTO XO3SMCTBA, MUIIEBON
MIPOMBIIIJICHHOCTH, YTIIIyOJIATh TTO3HABATENIbHBIN HHTEPEC, HAMPABIICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MpoJA0KEHHE OHOIOrHuecKoro oOpa3oBaHMsl B OpraHU3alusix
cpenHero npodeccuoHaIbLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTO npeamera «buomnorus» B 11 kracce noyxHb
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE U PO OMOJOTHUU B CUCTEME €CTECTBEHHBIX HAyK, B
(GbopMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI M PEHICHUH 3KOJIOTUYECKUX MPOoOJIeM YeloBEYeCTBa, a TAKKE B PEIIEHUU BOIPOCOB
paIoOHaIBLHOTO MPUPOAOIIOIL30BaHNUS, U B (POPMHUPOBAHMH LIEHHOCTHOTO OTHOILIEHHUS K IPUPO/IE,
oOIIECTBY, YEJIOBEKY, O BKIAJ€ POCCUICKUX M 3apyOEeKHBIX Y4YEHBIX-OHMOJOTOB B pa3BUTHE
O1OJIOTHH;

YMEHHE BJIaJIeTh CUCTEMOW OHMOJOTMUYECKUX 3HAHMM, KOTOpas BKJIIOYAET ONpeAeNCHUS U
MOHMMAaHHE CYIIHOCTU OCHOBOIIOJIATalOIIUX OHOJOTHYECKHX TEPMHUHOB M MOHSATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouwosornueckue Teopuu (dBotONMOHHAs Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopusi 3Boitonuu), ydeHus (A. H. CeBepuoBa — 0 myTsSX U HampaBIEHUSIX
ssosonnn, B.U. BepHajackoro — o 6uocdepe), 3akoHbI (reHeTHYeCKOro paBHoBecHs J[x. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonactsa K. M. bapa), npasuna (Munumyma HO. JIuOuxa,
AKOJIOTUYECKOU MUPaMUIbI SHEPTHUH ), THIIOTE3bI (THroTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BJAJETh OCHOBHBIMH METOJAAMHM HAYYHOTO TO3HAHHUSA, HCIOIb3YEMBIMH B
OMOJIOTMYECKUX HCCIEAOBAHUSX JKUBBIX OOBEKTOB M HSKOCHCTEM (OMHUCaHHe, H3MEpEeHHeE,
HaO0IeHNe, SKCIIEPUMEHT), ClIOCOO0aMU BBISIBICHUS U OLEHKHA aHTPOIOTCHHBIX U3MEHEHUU B
IIPUPO/IE;

YMEHHE BBIJCNATh CYIIECTBEHHbIC MPHU3HAKU: BUIOB, OHOTEOIIEHO30B, JKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOMIETO, JBIWXKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOTO O0TOOpa,
AIJIOTIATPUYECKOTO M CUMIIATPUUYECKOTO BUI000PAa30BaHNUS, BIUSHUS JABIKYIIUX CUJI IBOJIIOIUH
Ha TeHO(OHI TOMYISALUU, TPUCTIOCOOIIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUW HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTaHABIIMBATh B3aUMOCBSI3H MEXKIY IPOIIECCAMH SBOJIIOLUH, ABIDKYIIIMMH CHIIAMH
aHTPOTIOTEHE3a, KOMIIOHEHTAMH pPAa3JIMYHbIX OSKOCHCTEM U TPHUCIOCOONCHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISBIISATh OTIUYHTEIBHBIC TPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOJICHHOCTh BUJIOB
K cpeae oOWTaHUs, aOMOTHUYECKHMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHH B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOUINE apPTyMEHTHI, OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKA3aTEJbCTBA POJACTBA OPraHW3MOB pa3HBIX CHCTEMAaTHYECKHX TpPYIII,
B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTaHUs, €JUHCTBA YEJIOBEUECKHX pac, HEOOXOAMMOCTH
COXpaHEHHST MHOTOO0Opas3Hs BHJIOB M HKOCHCTEM KakK YCIIOBHUS COCYHIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHE pelraTh OMOJIOTUYECKHE 3aa4H, BBISBIISTh IPUYNHHO-CIICACTBEHHBIE CBSI3U MEXKTY
UCCIIEyeMBIMU OMOJIOTHYECKUMHE TPOIIECCAaMH W SIBIICHUSIMH, JIENaTh BBIBOJBI W TPOTHO3HI Ha
OCHOBAHHU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE U NpaKTUYecKhe pabdoThl, cOONIONaTh MpaBuia MpU
pabote ¢ yueOHBIM U J1abOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPATh HX OSKCIICPHUMEHTAIBHBIMH CPEICTBAMH,
bopMymHpys 1ENb UCCIIETOBAHMS, aHATTM3UPOBATH IOJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Y4e€OHO-HCCIIEIOBATEIIbCKOW paboTe MO OMOJIOTHH, SKOJOTHH H
MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W MYOIMYHO TPEACTABISTH
MOJTyYCHHBIC PE3yIIbTAThl HA YICHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLEHUBATh THUIIOTE3bl W TEOPUH O TPOUCXOXKJIECHUU JKU3HHM, 4YEJIOBEKa U
YeJI0BEYECKUX pac, O MPHUYMHAX, IMOCIEACTBUSX M Cloco0ax MpeAoTBpalleHus TriI00albHbBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccnoHanbHON ACSITEIBHOCTH B
obnactu OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONH30BAHUS, MEAULIUHBI, OMOTEXHOJIOTUH, IICUXOJIOTHH,
BETEPUHAPUH, CEIILCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIIIEHHOCTH, YIIyOIsITh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJICHHBIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLICH Mpodeccuu U MpoaonKeHHe
OMoJOrMueckoro 00pa3oBaHUs B OPraHU3ALMSIX CpPEAHEro Mpo(GEeCCHOHATBHOIO W BBICIIETO
o0Opa3oBaHUsI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacoB DJIeKTPOHHBbIE
Ne IpakTny (uudposbie)
. HaumenoBanue pa3aejioB U TEM IMPOrpaMmMbl Bceer KOHTpOJII)HI)Ie eCKHe o 6pasonaTeanble
0 padoTbI
padoThI pecypcol
1 buonorus kak Hayka
2 JKuBBIe cHCTEMBI U KX U3yICHHE 1
3 Buonorus kneTku
4 XUMUYecKasi OpraHu3anus KIeTKA 10
5 CrpoeHue u GyHKIUU KIETKU
6 OOMeH BelecTB ¥ IPEBpaIleHNe YHEPTUH B KIIETKE
7 HacnencrBennas nndopmarus u peanu3anus e€ B KJICTKE
8 JKU3HEHHBIN UK KIIETKA 1 2
9 Ctpoenue u GyHKITUN OPTraHU3MOB 17
10 Pa3zMHOkeHME 1 pa3BUTHE OPraHU3MOB 8 3
1 I'eHeTnka — Hayka O HACJIEICTBEHHOCTH M HK3MEHUYHNBOCTH 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTU HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 2
14 I'eneTunka denoBeka 3 1
15 Cenek1usi OpraHu3MoB 4 3
16 BroTeXHOIOrUs U CHHTETHYEeCKAass OUOJIOTHS 4 1
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29
11 KJIACC
Koau4yecTBo yacon DJIEeKTPOHHBbIE
Ne n/m HanmeHoBaHue pa3/iesioB ¥ TeM NPOrPamMMbl Kontponbnsie | [IpakTHueckue (udpposrie)
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI pecypest
1 3apoKICHNUE U Pa3BUTHE IBOJTFOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBonronus 1 €€ pe3ynbTaThl 14 2
3 Maxpo3BOJIOIHS 1 €€ Pe3yNIbTaThI 6
4 [IpoucxoxxaeHue 1 pa3BUTHE KU3HU Ha 3emJie 15 15
5 [TpoucxoxaeHue yeaoBeKa — aHTPOIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aHMOOTHOIIICHUSX
6 OpPraHW3MOB M HAJIOPraHU3MEHHBIX CHCTEM C 3 0.5
OKpYXaroIen Cpeioi
Opraau3Msbl ¥ cpea OOuTaHUs 15
DKOJIOTHS BUIOB M TOIYJISIIIHA 0.5
DKoJ0THUs COO0IIECTB. DKOJIOTMYECKUE CUCTEMBI 12 0.5
10 buocdepa — riobanpHas 3KocucreMa
11 UenoBek 1 OKpy»Karolias cpesia 6
12 PezepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* bronorus. buonornyeckue cucrems u iporiecchl, 10 kmacc/ Tepemor A.B., Ilerpocosa P.A., O0miecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTRIO
«11OLL MHEMO3HHA»

Tepemor A.B., IlerpocoBa P.A. buosiorus. buonorndeckue cuctemsl U riporieccsl. 1 0 kimace. M.- Muaemosuna 2022

METOANYECKHUE MATEPUAJIBI AJI5S1 YUUTEJISA

* MULTIMEDIA — nognepxka kypca «O0111ast 0noyiorusi»;

» JIaboparopus KJIIETKA; Metoandeckue marepuansl: COOpHUK HOpMATUBHBIX JOKyMeHTOB. buonorus /Coct. 3. /1. lnenpos, A. T,
ApxaneeB. — M.: Jlpoda, 2010

Cnucok JuTepaTypbl AJs YYUTeJI:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bonbioi cipaBoYHUK TSI ITKOJIBLHUKOB U MOCTYMAOMUX B BY3bl. — M.: JIpoda,
2011

2 bonrosa U. B. CoopHuk 3ama4 mo OO01ieit 0noioruu s mocTynaronmx B By3bl. — M.: «OHukc 2 1Bek» «Mup u obpazoBanuey», 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 knacesl. CripaBounoe nocodue. — M.: [Ipocda, 2010

JlonoJHUTeIbHAS JTUTEPATYPA A yUUTeNs:

1 Anacracosa JI.I1. O6mias 6uonorus. J{unakruueckue matepuansl. — M.: Benrana-I"pad, 2010.- 240c.

3 Usanosa T. B. COopHuUK 3a1aHuii TI0 00111e# Onomoruu: mocodue st yuanuxcs ooieo0pa3onar.



yupexaenuii /T.B. UBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsemienue, 2012

4 Koznosa T.A. Konocos C.H. [lugaktrueckre KapTouKu-3aJaHus 1o 0011ei ononoruu. — M.:

Wznarensckuit Jlom «'enmxep», 2012 — 96¢.

* JJaboparopust TEHETUKA,; « JITabopaTopus DKOCUCTEMBI;

HNurtepuer-pecypeni: CaiiTsl B UHTEpHeT:

* WWw.bio.1september.ru — razera «buosorusy - npuinoxeHue K «1 ceHTI0ps»;

* WWW.bio.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH;

* WwWw.edios.ru — Di1oc — HEeHTpP AUCTAaHIIMOHHOTO 00pa30BaHuS;

« www.km.ru/education - yaeOHbIc MaTepHraltbl U cI0BapH Ha caiite «Kupumt u Medouit
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B UHTEPHETE
www.bio.1september.ru - razera «broIOTHS - IPUITIOKEHUE K «1 CEHTIOPSD»
www.bio.nature.ru - HaydHble HOBOCTH OHOJIOTHH
www.edios.ru - Da0c - IEHTp AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueGHble MaTepHabl U cJI0Bapu Ha caite « Kupuint u
Medoauiit» http://school-collection.edu.ru Enunas kosexmus udpoBeix 00pa3oBaTeIbHBIX

pecypcog. http://window.edu.ru/ Eansoe okHO 1ocTyma K 00pa3oBaTelibHbIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — I[Tpupoa: HalMOHAILHBIN TOPTAL.

http://obi.img.ras.ru — ba3a 3HaHuit 10 OHOJIOTHH YeTOBEKa. YUEOHUK 110 MOJICKYJISIPHOM
OMOJIOTHH YeJIOBEKA, OHOXUMUH, (DM3HOJIOTHH, TEHHOM U OEJIKOBOM MHKEHEPHH.
http://www.zoomax.ru — 30010THsi: 4€JI0BEK U JTOMAIITHHE KHUBOTHBIC.

http://www.fipi.ru — ®enepanbHbIii HHCTUTYT MEAATOTMYECKUX H3MEPCHUI


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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