TocynaperBeHHOe Gr0uKeTHOE 00111€00pa30BaTe/IbHOE YUPEKACHUE
Pecniy6mikn Mapuit D1 "MHoronpoduIbHbI! TUIEH-nHTepHAT"

PACCMOTPEHA U OJIOGPEHA
Ha 3acefanuu Ilenarornueckoro cosera
['BOY Pecnybanku Mapuit D1
«MHOronpouabHbINA TULEH-UHTEPHATY
ITporokoa Ne 1 ot 30.08.2024 r.

COI'JTACOBAHA
samecTuTesb aupektopa no YBP 'BOY
Pecrry6mdl<nvMapM? On FOCY/APCTBEHHOE BIO[PKETHOE oo rocie
«MHOronpoQUIbHBIHA THLEH-UHTEPHAT) OBILEOBPA3OBATE/IbHOE sepEspME e 4 BT e
H.M. Uyrynosa YUPEXOEHNE PECMYB/IVIKA P e e o
i MAPYIA 311 s
"MHOTIOMPOOWIbHbBIN ﬂl/lLlEl?l- Genamaciopa arepoe sn=nawapou:,<n=roc|§;$$aawos i
MHTEPHAT" e s taror B

PABOYAS ITPOTPAMMA
CPEJHEI'O OBIIEI'O ObPA3OBAHHA
bUOJOI'UA

(yryOmeHHBIN YPOBEHB )

(ansi 10-11-x kaccos)

Cocrasutens: [leTyxoBa A.A., yauTtens GHONOTHH

BBICIIEH KBaTM(PUKAIIMOHHON KaTeropuu

‘. Pyam

2024



COIAEPKAHHUE

[TOSCHUTENBHAS BATIMCKA . « « ... et eetee ettt et e et e et e et e et e et enaaeeeann 2
ConeprxaHne 00YICHHUST 10 KITACC. ...uviuttiteeteiie et et eieeeeeaeenss 7
Copnepsxanne 00yUEHUS 11 KITACC. ....vvueiiiiiii i 21

[Inanupyemblie pe3ysibTaTbl OCBOCHUSI POTPAMMBbI IO OMOJIOTHH HA YPOBHE

CPETHETO OOIIETO OOPABOBAHMS . ... ueteeentreeennteeenteeeanseeaseeennneeanneeeanness 34
JIUHOCTHBIC. . ..ttt ettt e e e et e e e e e e et e e e e e e e e eanee e 34
METAIIPEIIMETHBIC.. . .« ettt et ee e et e et e e e e e et e e e ee e e eaeeeeannes 38
0101 0 (2 23 (O 43
TeMatndeckoe MIaHUPOBAHUE 10 KITACC. ..oovuueieiniiiiiii i, 46
TemaTnueckoe MIMaHUPOBAHKUE 11 KIHACC. ....ovvviiiiiii i, 48
[ToypouHo€e MIIaHUPOBAHUE 10 KITACC. .. .vvuiiii it 49
[ToypouHoe MIIaHUPOBAHUE 11 KITACC....ooviiii i, 58
KOHTPOIIb YPOBHSI OOYUCHHS. . .. et eueveenteeenteeeateeetteeeseeaineeeaanaeaanneeans 66

Y4eOHO-MeTOAUUECKOE 00eCIIeYeHIEe 00pa30BaTEIbHOTO MPOIIECCA. ... ............. 69



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buomnorusa" (mamee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SBJISIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Yy4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peammzaruu  TpedboBanuii PI'OC COO k mnIaAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeameT «buonorus» Ha ypoBHE CpelHEro o0Iero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TeHETUKH, CEJICKIIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopaszoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CHUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUSA TOJy4YalOT pasButhe. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI IS MOCIEIYIOLIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro pasHooOpaszus 1iaHersl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uemoBeka. B 11 kiacce wu3ydaroTcsi BOJIIOIIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, 3HAHUH O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS M TOAJEPKaHUS HMHTEepeca OOydaromMxcss K OHOJIOTMM Hapsigy co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONPEAesIEHHON obnactu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CIIEUMBAETCS PEIEHUEM CIEAYIOLINX 331a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYISpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B ylabopatopu W B mpupoge (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBS3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEpPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1a4, MOACIUPOBAHUSA OMOIOTHUYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTypbl TIOBEICHUS B MPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 370POBBS M 370POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OUOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIICCTBIISETCSA ¢ YYETOM CHErU(UKU ero COJASp)KaHWs W HAMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkass uctopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C APYTrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), OuochepHsniil. Ilporecchl, TPOUCXOIANIHE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanu3. [loudaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuyuMHBI HCKaXXEHUS pe3ysbTaTOB JKcnepuMeHTa. [loHsiTue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMbI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas paodora «lcnoib30BaHWE PAa3IMYHBIX METOAOB MpPH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIDPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DNEKTpOHHasi MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHMKPONPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «/3yueHue METONOB KIETOYHON OUOIOTHUU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnoauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunsHO-THApOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMojekyn. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BeliecTBa B cocTaBe OopraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi pabora «O0GHapyxeHHE OCIKOB C TOMOIIBIO KaUeCTBEHHBIX
peaKIii».

JlabopaTtopuass  pabdora  «MccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [IBmxenne nuromiazmsl. OpraHoubl
kieTkn. OnHOMeMOpaHHbIE OpraHouibl KIETKU: HHAOIJIa3MaTHYecKas CeTb
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuil  (arpaHyssipHbIA)  SHAOIUIA3MATUYECKUN
petukynyM. CekperopHas QpyHkuus anmapata ['onpmku. Moougurkayus 6eaxos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancropt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KieToK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SIPBINIKU, UX CTPOCHUE H
byakuun. SnepHpiii O0enKOBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCIOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoUu 00010uKu 6 mumosze. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPUOTUUECKON KIIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KIETOUHOH MEMOpaHbBD».

JlabGopaTtopnass padora «MccinenoBaHue Ia3MoiM3a W JACIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckass padora  «lI3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U TUCCUMUWISIUS — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pasnoo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUCCKU 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass padora «lI3yyeHune  KaTaJIUTUYECKONM  aKTHBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabGopaTopnasi padora «l3yueHue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOI, €ro cBouctBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapusie mexanusmvl IKCNpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaius donvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oanuwvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunte3 Genkay, «l eHeTnueckuii kKoa», «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TIpolieccoB, MpoTekariux B HHTepdasze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner pervmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

npouecchl. Tumnbl muto3za. KapuokuHes u nutokune3. buonormdeckoe 3HayeHUE
MHTO3a.

Perynsnust MUTOTHUYECKOTO IHKIA KIETKH. [IporpamMMmmpyemasi KiIeTOYHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpelIka JIyKay.

JlaGoparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHasi paboTa «HabmoneHne MuTO3a B KIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OmHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, ApyTrue MpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anMocCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoOkKEeHUs TKaHEW B OpraHax pacTeHHM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T€HEpAaTHBHBIC OpraHbl pacteHuil. OpraHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. lloryomenue BOABI, YIVIEKMCIIONO Trasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHuid. Jlpixanue sxuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemECTB y XKUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepner, C. Tonerasa). BocnianurenbHble OTBETHl OPraHu3MOB. Posb BpoxkaAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryiasuus y
pacTeHuii. PocTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE pE(IEKCHI.

['yMopasibHasi peryJisiivs M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl m cxeMmbl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KMUBOTHBIX», «CKEJIET 4YeIOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MplIlieuHasi ~ CUCTEMay,
«BplgenurenbHas cUCTeMay, «DHIAOKpUHHAsA cucteMa», «CTpOCHHME MBI,
«Ammynurer»,  «KuiieuHononoctHsie», «CxeMa  MHUTaHUSI  PaCTECHUI,

«KpOoBEHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIPBDY,
«CTtpoeHue 1aHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBhas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHag — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUIAPhl KOMHATHBIX PacTEeHUM, repdapuun
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OelKoB Moj AeicTBreM (hepMeHTOB, 000pyA0BaHUE IJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydeHne TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonorndyecknii cMbici
MeHo3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE JKENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE Pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnospl oHTOreHe3a uenoseka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHHe», «Tumbl Oecroyioro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HENpsiMOe pa3BuTue», «Pa3BuThe wmaiickoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas pabora «/M3ydeHre CTpPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTnueckass padora «BpIsiBIEHHE NPHU3HAKOB CXOJCTBA 3aPOIBIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass paGora «CTpoeHME OpPraHOB pPa3MHOXKEHUS BBICIINUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0oTe4eCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTEPHATUBHBIE MPU3HAKW, JOMHHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsios, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. | uoTe3a YnucToThl TaMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleqoBaHMWsl ~ mpu3HakoB.  Lluromornyeckue  OCHOBBI  JTUTHOPUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTepPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonencTBUE HeEaUIeNbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTWdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mengaens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMUHUpPOBAaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass  padora  «l3yueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(MUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTHYeckue mMyTanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbBI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u cxeMbl:  «Buael  wm3MmeHuMBOCTHY», «MoauduKaimoHHas
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauuu y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMMa HMCCIEAOBaHUS T€HOMaA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUUYECKOMY 3arpsi3HCHHUIO OKpYy»Karolen cpenl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH ¢ JIOMECTUKALNHU.
VYuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kUBOTHbIX. CopT, mnopoga, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIJO0B B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp TO TEHOTHNY C TOMOIIBIO OIICHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO pPENAKTUPOBAHHMS W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre ¥ U3yYEHUE N'€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUHN U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi HO8blX HOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJIbI M JOCTUXKEHUS CENEKIMM PpPAaCTeHUU H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI yYaCTOK, B TEIUIMYHOE XO34KWCTBO, B JIaDOpaTOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OuoTexHoyorus:  xjeOomeuyeHue, TMOIydeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHHs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJNEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIIETOK U KJIIOHWPOBAHHUE JKUBOTHBIX. METON TpPaHCILIAHTALMM sIEp KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBanue pekoMOnHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  WH)KCHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbi. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATM3UPOBAHHON MEAULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAsh IPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxnenue W pa3BUTHE 3BOJIIOIHMOHHBIX MPEACTABJICHUN B
onoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas AesTenbHocTh Y. /[apBuHa.



JIBrKy1Me CUJTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomonun (CTI). HelrpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Ix. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. Japsunay, «Haxoaku Y. JlapBunay», «Dopmbl 60ps0bI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBMXXYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIIOLIM.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisiuuid. M3menenue
reHo(oH/a TOMYJALMH KaK »3JIEMEHTapHOE 3BOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus k. Xapau, B. BaitHOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
ocHOBaTend. JIggexm oOymuinounozo eopaviwika. CHudiceHue 2eHemuiecKozo
pasnoobpaszus: npuyunsvl u cieocmsus. llposenenue s¢hpexma opetigha 2enos 6
oonvuwux u  manelx  nonyiayusx.  Murpauun.  M3omAuus  mOMyNSIui:
reorpaduueckas (MIPOCTPAHCTBEHHAs), OMOJIOTHYECKas (PEPOyKTUBHAS ).

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qgakrop sBomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh  OpraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLHUU.
Bo3HukHOBEeHHE ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero xkpurepum u cTpykTypa. BumooOpasoBanue kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHo#l  OuWojoruu B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMYMBOCTU K aHTUOMOTHUKAM U CHOCOOBI
OOpBOBI C HEl.

JleMoHCTpanun

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIIOLIUN», «IDKOJIOTMYECKass M30JSAUUs MONYJSALUUA CEeBaHCKOW (popenmy,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonynsiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«HaycTpralibHpI MenaHu3M», «KuBble uckonaemseie», «lI0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaroas OKpacka KUBOTHBIX,
«Dusnonornueckue anantauun», «llpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «Crocobbl BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnounael pacteHuin», «KamycTHo-peeuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHM, dYydesia NTUI[ U 3Bepe
pa3HBIX BHJOB, TepOapu pacTeHuUW ONWM3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMH CIIOCOOAMH.

JlabGopaTopnasi padora «BblsBIeHHE H3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobieHuss  OpraHm3MOB U HX
OTHOCHUTEIbHAS 11eJIeCO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEeHHE BHUIOB MO MOP(POJIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydyeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouuu. llepexomnsie QopMbl U (PUIOTEHETUYECKHE PSAbI
OpPTaHU3MOB.



buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduueckme obOmactu 3emiu. Bumbi-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTMYeCcKue MEXAaHU3Mbl SBOJIIOLUA OHTOTEHE3a W TOABJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [IpuHyun cmensvl QyHKYUL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLMY.

JleMoHCTpanumn

[Hoptpetsr: K. M. bap, A. O. KoBaniesckuit, ®. Mromnep, 3. I'ekkensb.

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy, — «Punmoduth»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emum», «lpeid KOHTHHEHTOBY,
«Penuktey, «HauvanpHple cTaauu 5SMOPUOHAIBHOIO Ppa3BUTHA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. JloHayuHble IpeiCcTaBlICHUs O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reoyoruueckas) SBOJIONUA. XHMHUYECKas dBOMIONUSA. AOHOTEHHBIH CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
Omnapwuna, TumoTe3a nepBudHOro Oynpona JIx. XomnaeitHa, reHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rtumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TMPOTOKIIETKH.



HUctopust 3emuin U Meroabl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHosiorndyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTonuTsl. [IpokapuOThl U 3YKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIEC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TUnoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. [lpunnoun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3emMie IO 3paM M IEpUOAAM: apXel, MPOTEPO30M,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKUX IporeccoB. llosBiieHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3HUCHI Ipouutoro. IIpuunuel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonnelin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKoi 3BoMIOIUNY, «CxeMa o0pa3oBaHMs FyKapHOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pacteHus», «OpraHbl I[BETKOBBIX pPAacTeHMI», «(CxeMa pa3BUTUS KHUBOTHOIO
Mupa», «Apomopdo3sl KHUBOTHBIX», «lIpocrelimme», «KuiedHONnoa0CTHEIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeuckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIEC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUICKIIUH
WUITIOKOXKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  ga0oparopHas padora «MoaenupoBaHUE  OMBITOB
Munnepa—tOpu 1o n3ydeHno aOMOreHHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUH B
NEepBUYHON aTMochepey.

JlaGoparopnasi pabGora «l3ydyeHue M OINMCaHUWE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «M3yueHne OCOOEHHOCTEH CTpOEHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3ydeHue oCOOCHHOCTEN CTPOCHUS MTO3BOHOUHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YeJOBEKa. PemurunosHeie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO YenoBeKka ¢ KUBOTHBIMHA. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBeeHueckre. OTInYus 4enoBeEKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOMN
CUCTEMBL.

JBuxyuie cuiibl ((pakTopbl) aHTpONOreHe3a: OMOJOTHYECKHE, COI[UANIbHBIE.
CooTHol1ieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOUIUE MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsH U
JroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
W3TOTOBJICHUS OpYAuM TpyzAa. YeloBeK NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN



KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasleoreneTrka u majieOreHOMMKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeka. EcTecTBeHHBI OTOOp B MOIMYNSAIUSAX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[lonarue o pace. bousbline pacel: eBponeougHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IIJIaHeTe.
EnuacTBO  yenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[Ipucrnoco6eHHOCTh YeOBEKa K Pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpeibl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuiiHapable  MeToabl B (pusnueckoit (OmostoruuecKoi)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOIBI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bIHB», «CKENeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«ITpenku yenoBekay, « ITanbl HBOTIOLMN YEITOBEKa», «Pachl 4EITOBEKAY.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUuH C
MUQOJIOTHIECKUMU U OHOJIEHCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YEJIOBEKa, MOJICIb
yeperna 4YejJoBEeKa M Ueperna IIUMIIaH3€, MOJIeJIb KHUCTH 4YeJOBEKa U KHUCTHU
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopnasi paGora «l3ydeHue o0COOCHHOCTEW CTPOEHHUS CKelleTa
YeJI0BEKA, CBS3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi



3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauénra. Pa3gensl u 3amauu
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOUIEH CpeIbl: JIOKATbHBIN, pETUOHATBHBIN U I100abHBIH.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METO/IOB JKOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJnoruyeckue (PaKkTopbl U 3aKOHOMEPHOCTH Ux nercTus. Kiaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOIoTeHHbIe. O01ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak oskojorumdeckuin Qakrop. [eicTBue Ttemmeparypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHuili K
nojJiep>kKaHuio BojgHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
NIyOMHHAsT — TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3HUKO-XUMHYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemiHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
JKusnennsie popMbl pacTeHUM: JEPEBhs, KYCTAPHUKA, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmel. [lapazutusm, koomeparus,
MYTyaJn3M, KOMMEHCAIn3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpanun

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl 00UTaHUS OpraHu3MoB», «buosorudyeckue puTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapur pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiax,
repOapu M KOJUICKIIUM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOMIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu M
KOJIICKIIMM PACTEHUW U >KUBOTHBIX Pa3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi pabora «BbIsIBIcHHE NPHCTIOCOOJECHUM OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlabGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XApPAKTEPUCTUKU  MOMYJISIHUH. [Monmynsimua ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOCHHOCTEW OMOJIOrUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TIOJIOBAsI CTPYKTypa, POKIAEMOCTb, NPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MOmyJsiuu U €€ peryisinus. bHoTHYecKuii NMOTeHLHMA MOMYJISLHUH.
MonenupoBaHue JMHAMUKY onyJisinud. KpuBble pocTa YHCIEHHOCTH MOIYJISIIU .
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMUeckoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasiuum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMamMun», «Mojeib 3kosiorndeckor Huim Jx. M. XaTuuacoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass  padora «lIpucnocoOneHust cemMsiH  pacTeHUd K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MexIy
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKkuMOHAIBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl ¥ Wbl B 3KOCUcTEMax. KpyroBopoT BeIeCTB U MOTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJOrM4ecKre MUpaMu bl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HanpaprienHble 3aKOHOMEpPHBIE CMEHBI COO0IIeCTB — cykieccud. llepBuunbie u
BTOPUYHBIE CYKIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha



cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Tpuponnbie 3K0CUCTEMBI. DKOocucmemsbl 03€p U pex. IKocucmemuvl Mopet U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTponmm3alus TOpoACKON ¢ayHbl. buonoruueckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3gpgexkma u 6udog-30ughukamopos (Kirouegvix
8U008) 6 (yHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYyOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMBUS.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«JKonoruyeckas nupamuyia OMOMacchl», «IKOJOTHUYECKass MUpPaMUJA SHEPTUMY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «9KoCUCTeMa 03€epa», «ArporeH03», «KpyroBopoT BEMIECTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOosKocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMU HACEKOMBIX, Uydesa MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypOo03KOCUCTEMBD».

Jlabopatopuasi pabdora «/3yueHue pazHOOOpa3wsi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKypcusi «IKCKypCcUsi B TUIIUYHBIN OuoOreorneHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WJIM OMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYypCcHUsi B arpodKOCHCTEMY (Ha MOJie WIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TIE CYIIECTBYET WIIH
CyIIIeCTBOBaJIA JXKM3Hb. PazBuTHe mpeacTaBieHuit o 6uocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrar. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMUUHOCTE sSIBIEHUHN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U IMIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauun

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

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOoMBbI cyminy, «Kinumarnueckue
nosica 3emnm», «TyHapay», «Takra», «Cmemanneiii gec», «ILMpokoancTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPHU3UChl M WX NpPUYUHBL. Bo3nelicTBhe uyenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPaHbI MPHUPOJIBL.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300JI0THICCKUEC TTAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronansHO€ ~ MPUPOOMOJIB30BAHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3KCa M €r0 BEPOSTHBIE TIOCIIECTBU.

Pa3BuTHe METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporeccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CMyn K



ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
sKopeabunrumayuu IKocucmem U cnocobos 0OopvOvLL ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsSEeMbIE PUPOIHBIC TEPPUTOPHUI, «MOIETH YIIPaBISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYJAIONUXCSl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE pealM3allii OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOTHOMY HACJIEAUIO U MaMSTHUKAM MPUPOIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJAUTENSIM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILLICHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIMOHAIBHOTO 0J1aTr0MOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodeccHoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX TOCIEICTBUN IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIOIB30BaHUEM  (COOJNIIOICHUE  TMpaBUi  TOBEICHUS B MPUPOJE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JICHUCTBUN U MPEOTBPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
dbopMUpPOBAaHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JJIsl COBPEMEHHOMN ITMBUJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH oOOydaromuxcs, (GpopmupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBaHHBIC 3aK/IIOYEHHUsS Ha OCHOBE HAay4yHBIX (PAKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTM HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpPCaJbHblE y4eOHbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynprare wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEIHEro 0OILero
oOpazoBanus y oOydaromerocs OyayT chOpPMHpPOBAaHBI TO3HABATEIbHBIC
yYHUBEpCalbHbIe yUeOHbIE AEICTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbBIE
NEUCTBUS, PEryJsTUBHbIE YHHUBEpPCAIbHbIE Y4Ye€OHbIE JACHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MetanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccUu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENeNATh UETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISAMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl 00BsICHEHUS (DAKTOB U SIBJICHUMN
YKABOW MPUPOJIBI;



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICIIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOLICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ YYETOM aHaM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIIEHUs, HaXOAUThb apryMEHThI I J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJM3UPOBAaTh IMIOJYYEHHBIE B XOAE PEUICHUA 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUUYECKYIO0 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTeH;



BBIIBUTaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-IIOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIupoOBaTh 3alpOChl U NPUMEHATH PA3JIMYHBIE METOJbI IPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOJIHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Ononornyeckod HHPOpMALMEH: TPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

1) o0menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TpeasiaraeMoun
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN IPYTHX YYaCTHHKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HaMEpPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.



2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IpH peNIeHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJEHCTBUS MPU PEIlICHUU yueOHOM 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKECHHIO: COCTaBJIATH IUIAH JIEHCTBUM,
pacmpenenarTb pojaud ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) caMmoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS U BBIABICHUS MPOOJEM M HX
pELIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIMPOKOW HJPYAUIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;



BJaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh pEUICHHA MO HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ PEe3yJIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  o0yueHus — oOydaromuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBbIX cuTyauusax. [IpenMeTHble pe3ynbTaThl MPEACTABICHBI MO
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIONMIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HaciencrBeHHoctd T. Moprana), yuyenus (H. W. BaBwioBa — o0 neHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI TaMeT,



HE3aBUCUMOrO HacienoBanuss [. Menzaens, TrOMOJIOTUYECKHX PSAIOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MTPOKAPHOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJOBEKa, IPOILIECCOB IKUZHENEATEIbHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PAcCTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IIPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboIn3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOWJAMH KJIETKH W HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M HX (QYHKIUSAMH, MEXKIY
opraHaMud M CHCTEMaMU OpraHOB Yy pAacTeHWH, JKMBOTHBIX M 4YEJIOBEKAa U MX
GYHKIASIMH, MEXKIYy CHUCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY OSTallaMH
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (HEHOTUTIOM, (PEHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJI JOKA3aTelbCTBA POJICTBA OPTraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pelIaTh OMOJOTHYCCKUE 3a0a9H, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIICTYEMbIMU OMOJIOTHYSCKUMH MPOIIECCAMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh HX OKCICPUMEHTAILHBIMU
cperncTBamu, (GOPMYIHpPYS IEJb HCCICIOBAHUS, aHAJTU3UPOBATH ITOTYUYCHHBIC
PE3YNBTATHI U JIeNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U



nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pPE3yJbTaThl HAa  YYEHUYECKHX
KOH(EpEeHIINSIX;

YMEHHUE OIICHWBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOZIOTBOPEHHE, HANpPABIEHHOE M3MEHEHHE T'€HOMa M CO3JJaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEeSATEILHOCTH B 00JacTH OMOJIOTHUHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJasTh MO3HABATEIbHBIM
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEIAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
CCTECTBEHHBIX HAayK, B ()OPMHPOBAHMH COBPEMCHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATIBLHOTO
PUPOOTIOIL30BaHUs, U B (DOPMUPOBAHUM IIECHHOCTHOTO OTHOIIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIJAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TIOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONINX OUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomronionHas Teopust Y. J[apBuHA, CHHTeTHYECKAs] TCOPHUS DBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Bomtouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxojactBa K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
AKOJIOTMYECKON THpaMuJibl dHEpPTuM), rumnotre3bl (rumoreza «vupa PHK» V.
['unGepra);

YyMEHUE  BJQJCTh  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcaHue, U3MEpeHue, HaOMIOJEeHHUE, JPKCIICPUMEHT), CIOocoO0aMHu BBHISBIICHHS W
OIICHKH aHTPOITOTCHHBIX H3MECHCHU B IPUPO/IE;

YMEHHUE BBIJEIATh CYIICCTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOTrO u CUMITaTPUIECKOTO
BUI000pA30BaHNs, BIUSHUS IBWKYITUX CHJI SBOJIONNUY HA TeHO(DOH]T TOMYJISAIUH,



MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANIPABICHUIN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOINH,
JBIDKYIIMMHU CHJIaMUA aHTPOIIOTeHe3a, KOMIIOHEHTAMU DPa3jMYHbIX KOCHCTEM HU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENbHbIE  TPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOICHHOCTh BHAOB K cpejle oOuTaHus, abHOTHUYECKUX M OHOTHUYECKHUX
KOMIIOHEHTOB  9KOCHCTEM, B3aMMOCBS3€ OpraHM3MOB B  COOOIIECTBax,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3 OPTaHU3MOB U CpEAbl OOUTAaHUS, €TNHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MIPUPOJIBI U YEIOBEUECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOIOTHUECKUMU MPOLIECCAaMU U SIBJICHHUSIMHU, JIENaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIa0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOMIOAATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, TMPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yJbTaThl U €NaTh BBIBOJBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CIOco0ax MpeaoTBpalleHUs
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayiied npodeccruoHanbHOU
JESITEIIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOrO XO3AWCTBA, IMHILIEBOM
IPOMBIIIJICHHOCTH, YIUIyOJIsATh IO3HABAaTEJIbHBIA MHTEpPEC, HANpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIICH  mpodeccMn ©  MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATHLHOTO U
BBICIIIETO0 0Opa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10 1
3) Crpoenvuie u GyHKIUHU KICTKU 8 1
6 OOMeH BelecTB U NPeBpalleHNe YHEPTUHU B 9 5 1
KJIETKE
; Hacnencrennas unpopmanus u 9 1 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'eneTnka — Hayka 0 HacJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4 2




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

11

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2
MaxkposBoitonus U €€ pe3yabTaThbl 6 1
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 5 15
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1
DKOJIOTrHsg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
9 DKoJI0rHs CO00IIeCTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoymuecTso yacos JlaTa
Ne Jlomaminee
Tema ypoxa Konrpoabnbie IlpakTnyeckune  HM3Yy4eH
n/n Bcero 3ajaHue
padoThI padoThI us
buonorus kak KOMIUIEKCHAsI HayKa U Kak
1 i 1 1 C.4-6 Benenne
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBbIE CHCTEMEBI U UX CBOKMCTBA 1 1 C.4-6 Beenenune
3anucu B
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 1
TeTpaau
n.1 c.9-12
Wcropust OTKPBITUS U U3YUEHUSI KIETKH.
4 1 1 MeEHTaIbHas
Kunerounas teopus
KapTa
Metoabl MOJNIEKYJIAPHON U KIIETOYHON
6uonoruu. [Ipaktnueckas padora «M3ydyenue
METOJI0B KJIETOYHON OMOJIOTHH
5 1 0.5 2 n.1 c.12-16
(xpomatorpadusi, anexrpodopes,
muddepeHanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»
6 XUMHYECKUHN COCTAB KIETKH 1 2 n.2
MuHepanpHble BELECTBA KIETKH, UX
7 p ’ 1 3 n.2 Tabavua
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIETKU — OeJIKH.
8 JlaGopaTtopHas pabora «O0Hapyx)eHne 1 0.5 3 n.3
0eJIKOB C TOMOIIIbIO KAYECTBEHHBIX PEaKIUIi»
9 CgoiicTBa, K1accupuKkanys U QyHKIUNA 1 3 n.3,4




0€eJIKOB

OpFaHI/I‘{eCKI/Ie BCIICCTBA KICTKU —

10 n.5
YIIIEBOJIbI

11 Opranuyeckue BeIeCTBa KJICTKU — JIMMUIbI n.6
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlabopaTtopHast padora «HcciaenoBanue 05 .
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3 ' "
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)
Crpoenue u pyakun ATOD. [pyrue

13 uykneosuarpudocdarsr (HTD) 7490
CexBenuponanue JIHK. MeToapl reHOMUKH,

14 KOHCMEeKT
TPAHCKPUIITOMHKH, IIPOTEOMHKH.

15 MeTto/1bl CTPYKTYPHOM OHOIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka KOHCMEKT
CtpoeHune 3yKapuOTUYECKON KIIETKH.

17 [TpakTuyeckas pabora «3ydyeHue cBoiicTB 0.5 n.8
KJIETOYHOU MEeMOpaHbI»

18 IToBepXHOCTHBIN anmapaT KJIETK! n.8
OnHOMEMOpaHHbIE OPTaHOUIBI KIIETKH.

19 [IpakTuueckas padora «M3ydyeHue 1BUKEHUS 0.5 n.9 c.60-62
[IUTOIJIA3MbI B PACTUTENBHBIX KIETKAX)
[TomryaBTOHOMHBIE OPTaHOUIBI KIIETKHU:

20 MUTOXOHJIPHH, T1acTU bl JlabopaTopHas 05 19 C62-63
pabota «lVccrnenoBaHue mia3Monn3a u
JETUIa3MOJIN3a B PACTUTEBHBIX KIIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH n.10

22 Crtpoenue u GyHKIUH sSIpa n.9 c¢.58-59




CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK

odpopmneHme u

23 aykapuort. JlabopaTopnas padora «3yuenue 0.5 caaua paGoTi
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

24 KonTposas 3nanmit «CTpoeHue KIeTku» 8
ACCUMUISINS U TUCCUMIIIALIUS — JBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa

25 BeniectB. JlaboparopHas pabota «3ydenue 8 c.72-74
KaTaJIMTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl WIIA KaTala3bl)»
DepMeHTaTUBHBIN XapaKTep peakiuii
KJIETOYHOTo MeTabou3Ma. JlaboparopHas
pabota «3yuenue hepMeHTATUBHOTO Oopmure

26 0.5 9 nabopaTtopHyto
paciierieHus! IepOKCHIa BOJIOPO/Ia B paGoTy
PaCTUTENBHBIX M )KUBOTHBIX KJIeTKax» bemku-
aKTHUBATOPbI U OEIKU-UHTUOUTOPBI

27 ITpoMexXyTOUHBIN KOHTPOJIb 9 KOHCNeKT

28 ABTOTpOGHBIN TUIT 0OMEHA BEILIECTB 9 n.11

29 doTocunTE3 9 n.11,12
XemocuHtes. Jlaboparopnas pabota

30 «CpaBHeHHe npolieccoB pOTOCHHTE3A U 0.5 10 n.12 c.83-84
XEMOCHHTE3a»
AHa3poOHBIC OpraHnu3Mbl. Bubl OpokeHusI.

31 JlaGopaTtopHast pabota «CpaBHEHHE 10 n.13
IPOIECCOB OPOXKEHUS U JBIXAHUS

39 AspoOHBIE OpraHU3MBbl. JTaIlb 1 113
SHEPreTHYECKOro oOMeHa

33 OHeprusi MeMOPaHHOTO TPAJUEHTA IIPOTOHOB. 1 113

Cunte3 AT®: pabota npotonHoi ATO-




CHHTAa3bl

34 KoHTposb 3HaHU#N «MeTadomn3M KISTKI 1 11

35 KoHnTpoms 3HaHMi «MeTabolIn3M KIETKI) 1 11

36 Peakuuu MaTpuuHOro cMHTE3a 1 12 n.14

37 Tpanckpunius — marpuuabiii cuaTe3 PHK 1 12 n.15

38 TpaHcasus u e€ Tarbl 1 13 n.16

39 KoaupoBanue amunokuciot. Ponas pubocom 1 13 16
B OMocuHTE3e Oenka

40 Opranuzanus reioMa y poKapuoT 1 1 13 16 .105.110
IYKapHOT

41 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 1 13 16 c.105-110
TCHOB Y YKapHOT
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HH U

42 oOnuratHble napasutsl. [Ipaktudeckas 1 0.5 14 n.20
pabota «CoznaHue MOJeN BUPyCa»
BupycHsie 3a0051eBaHNS YelIOBEKa,

43 JKUBOTHBIX, pacTeHul. HacnencreeHHas 1 14 KOHCMeKT
uH(popManus, e€ peanusaius B KIeTKe

44 ITpomexyTOUHBIN KOHTPOJIb 1 15

45 HanorexHoI0OrHHA B OMOJIOTUN U MEIULINHE 1 15 KOHCMeKT, 137-138

46 JKu3HeHHBINH MK KIETKH 1 15 n.21

47 Matpuunsiii cunte3 JTHK 1 15 n.17
Xpomocomsl. JITaboparopHast pabota Otyet 0

48 «M3y4eHne XpoMoCcOM Ha TOTOBBIX 1 0.5 16 nabopatopHoit
MHKpOIIpenapaTax» pabote

49 JleneHue KJICTKM — MHTO3 16 n.21

50 Tuns! kneTok. Kapnokunes u HUTOKHUHES. 0.5 17 OtyeT 0




JlaboparopHas pabota «HabmoaeHne Murosa nabopaTtopHoit
B KJIETKaX KOHYMKA KOpEeIIKa JyKa (Ha pabote
TFOTOBBIX MUKpOIIpEnapaTax)»
o1 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK 17 n.22
52 Opranu3M Kak eIuHOE 11eJI0e 17 n.22
53 JKM3HEHHBIN TUKIT KIETKH 17
% OtyeTt 0
Txanu pacrenuii. Jlaboparopras pabora .
54 . - 0.5 18 nabopatopHoi
«3yueHune TKaHEeH pacTCHUIN»
pabote
TkaHU )KUBOTHBIX U YEJIOBEKA. OtyeT 0
55 JlabGopaTtopHast pabora «3yueHnue TkaHeu 0.5 18 nabopatopHoit
’KMBOTHBIX» paboTte
Opransl. CucreMsl opranoB. JlaboparopHast OtyeT 0
56 pabora «3yueHnne opraHoB IIBETKOBOTO 0.5 19 nabopatopHoi
pacteHus» pabote
57 Ornopa Tena opraHu3MoB 19 KOHCNeKT
58 JIBrKeHnEe OpraHn3MoB 19 KOHCMeKT
59 [Tutanne opraHuzMoB 19 KOHCNeKT
[TuTaHue MO3BOHOYHBIX )KHBOTHBIX.
60 20 KOHCMEKT
[MumeBapurtenpHas cucTeMa 4eoBeKa
61 Jlprxanvue opraHu3mMoB 20 KOHCNeKT
JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
62 21 KOHCMEeKT
YeloBeKa
63 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 21 KOHCMEKT
KpoBenocHas cucrema no3BOHOYHBIX
64 21 KOHCMeKT
JKUBOTHBIX U YEIIOBEKA
65 Brinenenne y opraHu3MoB 21 KOHCMEeKT




66 3amuTa y OpraHu3MoB 22 KOHCMEKT

67 NMMyHHas cucTeMa 4eoBeKa 22 KOHCMEeKT

68 PaznipaxuMOCTh U perymsinus y OpraHu3MoB 23 KOHCMEKT

69 ['yMopanbpHas perymsius ¥ SHIOKpUHHAS 53 corcneKT
CUCTEMa KUBOTHBIX H YEJIOBEKA

70 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 23 n.27

71 ITonmoBoe pa3zMHOXKEHUE 23 n.27

72 Meiios 23 n.26
l'amerorenes. OOpazoBaHue U pa3BUTHE

73 MIOJIOBBIX KJIETOK. JIabopaTopHas pabora 05 ” 126 KomCheKT
«M3ydeHune cTpoeHHs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpErapaTax»

72 NHmuBuyanbHOE pa3BUTHE OPraHU3MOB — ” (o1
OHTOTCHE3

75 3akiaaka OpraHoB U TKaHEH U3 55 191
3apO/IBIIIEBHIX TUCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas oTyYeT o

76 pabota «BbIsBIeHHE IPU3HAKOB CXOJCTBA 0.5 25 nabopatopHoit
3apOo/IbIIIel TO3BOHOYHBIX KUBOTHBIX) pabote
Pa3mHOXeHUE U pa3BUTHE PACTECHUH. oTyYer o

77 JlabopaTtopHnas pabora «CTpoeHue opraHoB 0.5 25 nabopatopHoit
Pa3MHOKEHUs BBICIIUX PACTCHHID) pabote
VicTopusi CTAHOBJICHHS M Pa3BUTHS TCHETUKH

78 25 n.29
KaK HayK{
OCHOBHBIE TIOHATUS U CUMBOJIBI TCHETHUKH.

79 JlaboparopHas pabota «J/Ipo3oduiia kak 0.5 26 KOHCNeKT

00BEKT FT€HETHYECKHUX I/ICCJIGIIOBaHI/II\/'I»




3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB.
MoHoru6puaHOe CKpeluBaHue.

80 [IpakTruueckas padora "Uzyuenue 0.5 n.29
pe3yJIbTaTOB MOHOTHOPUIHOTO CKPEIIIMBAHUS
y npo3o¢uisr"
[uTonoruyeckrne OCHOBBI MOHOTHOPHTHOTO

81 26 KOHCMeKT .29
CKpCIBAHHS
AHanuzupyrouiee ckpeuiuBanue. Hernomnnoe

82 pyro p 27 n.29 c.196
JIOMHHHPOBAHHE
Jurubpuanoe ckpemuBanue. [Ipaktudeckas

83 pabota «3ydyeHue pe3ynbTaToB 0.5 27 n.30
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PHITBI»
[{uTonmornyeckue OCHOBBI JUTUOPUTHOTO

84 27 KOHcneKT n.30
CKpEIIUBaHUS

85 CuenieHHOe HacleJ0OBaHUE TPU3HAKOB 27 n.33

86 XpoMOCOMHasi TEOpUS HACIIEICTBEHHOCTH 28 n.34

87 I'eneruka nomna 28 n.35

88 KonTponb 3HaHmii «3aKOHOMEPHOCTH 29
HACJICICTBEHHOCTH

89 KonTponb 3Hanmii «3akOHOMEpHOCTH 29
HACJICJICTBEHHOCTH

90 I'eHoTun Kak 1eJIOCTHAsI CUCTEMA 29 KOHCMeKT, n.42
I'eneTnueckuii KOHTPOJIb Pa3BUTHUS

89 . 29 n.43,44,45
pacTeHU, )KUBOTHBIX U YeIOBEKa
N3MeHUYnBOCTh MpU3HAKOB. BUbl

90 30 €.223,n.36,37
WU3MEHYHUBOCTH

91 MoudukaoHHas N3MEHYNBOCTh 30 n.41




BapuauvoHHbIN psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota

7 OtyeTt O
«HMccnenoBanue 3akOHOMEPHOCTEN .

92 . 0.5 nabopaTopHoit
MOIM(PUKAITMOHHOM U3MEHYUBOCTH. paGore
ITocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOM»

['eHOoTUIIMUYECKAs] ©3BMEHUNUBOCTb.

93 31 n.40
Kom0OunatuBHast U3MEHUYUBOCTD
MyTranunonHas U3MEHYMBOCTh. [IpakTnueckas

94 pabora «MyTtauuu y 1po3oduisl (Ha 0.5 31 n.40
TOTOBBIX MUKPOIpENapaTax)»

95 3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOIECCa. 2 €.229, KoHCneKT
DNUTeHEeTHKA U YTTUT€HOMUKA

96 ['eneruka yenoseka. [IpakTuueckas pabota 05 2 n.47, otyeT o
«CocTaBieHue U aHaJIU3 POJOCIOBHOMN» ' paboTte

97 Metoabl METUIIUHCKON I'e€HETUKH 32 n.48,49
3HaueHHE MEIUIIMHCKON T'€HETUKU B

98 OpeaOoTBpalICHUN U JICYCHUN TCHETHYESCKUX 32 n.50,51
3a0o0JIeBaHUH YeIoBeKa
OCHOBHBIE TIOHSTHS CEJEKIUU.

99 JlaboparopHas pabota «3y4ueHue copToB 05 23 KOHCIMEKT, OTHET 0
KYJIbTYPHBIX PACTEHUN U IOPOJ TOMAITHUX ' paboTte
JKUBOTHBIX)

MeToab! ceaeKIIMOHHON paboTHl.

100 JlaGopatopHas pabota «3yueHne MeTon0B 0.5 33 Ko;CHeKT' oTieTo
CEJICKLIUH PACTECHUN» pabore

101 JlocTrKeHMS CEeNEeKIIMU PaCTEHUN 1 34 KOHCMEKT,
*KUBOTHBIX. [IpakTiueckas pabora coobLeHus,




«IIpuBuBKa pacTeHUI»

pedepathbl

102

103

104

CoxpaHeHHe, U3yUYeHUE U UCTIOJIb30BaHHE
TEHETUYECKUX PECYPCOB

broTrexHoorus Kak Hayka u OTpaciib
MIPOM3BOJICTBA. MeaUITMHCKHE
ouorexHonoruu. OCHOBHBIC HANPABICHUS
CHHTETHYECKOH OHMOI0ruu

KOHTpoAb 3HaHWUI. 3aueT

34

34

34

KOHCMEeKT

KOHCMEeKT

105

KoHTpo/b 3HaHMI. 3aveT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




ITOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

KoumnuectBo yacos
Ne Hara
Tema ypoxa Konrpoasnbsie IIpakruuyeckue HNomauHee
n/n Bceero U3YYeHUS
padoThI padoTshI 3ajaHue

1 OpomonnonHas teopus Y. Jlapsuna 1 n.52,53
JIBM>KyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y.

2 Y 1 €910
JapBuny
Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U

3 P e ’ 1 n.63,64,65.
HCKYCCTBEHHBIN 0TOOP
DopMUPOBAHUE CUHTETUYECKON TEOPUH

4 1 KOHCMEKT
9BOJTIOLIUN
DTanbl H3BOIIOIMOHHOTO MpoLecca:

5 1 KOHCMEKT
MHUKPO3BOIIOLHUS U MAKPOIBOITIOLUS
[lonynsauus — snemMeHTapHas €IMHULIA

6 1 n.58
3BOJIIOLUA
3aK0H TeHETHYECKOTO paBHOBECHS JIK.

7 Xapnu, B. Baitn6epra. JlaboparopHas 1 05 n.59, otyet o
pabota «BrIsiBIIeHHE U3MEHYUBOCTH Y ' pabote
0co0eif OTHOTO BUIA»

8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1 KOHCMeKT
Dddext ocnoBatens. IhdexT OyTHUIOYHOTO

9 P (epeicr Oy1 1 n.61,62
TOPJIBIIIKA

10 Murpauuu. M30aumuu nomyssmii: 1 68

n.
reorpaduyeckas, OnoJorundecKas




EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN

11 n.64,65
(baxTop IBOMIOLUH

12 [TonoBoii oT60p n.66
[Tpucrocob1eHHOCTh OPraHM3MOB KaK

13 pe3ynbTaT MUKpo3Boitonuu. JlaboparopHas 05 n.67, otyet o
pabora «M3ydenue apoMmopho30B ' paboTe
UIM0AJIANITANI Y PACTCHUN W KUBOTHBIX)»
[Tpumeps! nprcnocoOIeHH y OPraHu3MOB:
Mopdosioruueckue, GU3H0IOTHUECKHE,

14 OMOXMMUYECKHUE, TIOBEICHUCCKHE. 05 Oruer o pabore
JlaboparopHnast pabora «IIpucnocobiaeHus
OpPraHM3MOB U MX OTHOCHTEIIbHAS
11eTIECO00Pa3HOCTH»
Bun, ero kxpurepuu u CTpykTypa. n.69, oTueT

15 JlaGopatopnas pabora «CpaBHEHHE BUI0B 0.5
110 MOP(OJIOTUYECKOMY KPUTEPUIO» pagore

16 CrpykTypa BHa n.69

17 BunooOpa3oBanue kak pe3yabTar 70,71
MUKPOIBOJFOIHH

18 CBs3b MUKPOIBOJIIOLUH U SMUJEMHUOJIOTUU KOHCMEKT

19 MakponsBontonus. [laneonronornueckue .54
METOBI H3yUCHUS IBOTFOIHH
buoreorpaduyeckue MeToabl U3ydeHUs

20 n.55
HBOJIIOLIH
DOMOpPHOIOrHYECcKHEe U CPaBHUTEIBHO-

21 MOP(OJIOTHUECKUE METO bl U3YUEHUS n.56
HBOJIIOLIH

22 MonexkynsapHO-TeHeTUYECKHE, n.57




OHMOXMMHUYECKUE U MAaTEMATUUECKUE METOABI
HU3Y4YCHUS 5BOJTOIHNU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH n.58
AnantuBHas paguanus. HepaBHOMEpHOCTH

24 n.73,74
TEMIIOB DBOJIIOI[UHA

o5 KoHtpous 3HaHuN «Makpo3Bomonus, eé
PE3YJIbTAThI»

26 HayuHnble runotessl IpOUCX0XKICHUS )KU3HH 26

n.

Ha 3emiie
JloHay4HbBIE MPEICTABICHUS O 3aPOKICHHHU

27 i p p KOHcnekT, n.77
JKU3HA
OCHOBHBIE 3TaIlbl HEOPraHUIECKON

28 n.78
SBOJIIOLIHN

29 ['mnotessl 3apoXKAEHUS KUZHU n.78 KOHCNeKT
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHSL.
JlaboparopHas padora «3yueHue u

30 parop p yq 0.5 n.79
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTraHU3MOB»

31 HavanbHble 3Tanbl OpraHu4eckoil 3BOTIOINN n.79

32 OBOIIOIUS DYKapUOT n.80
OCHOBHBIE 3TaITbI SBOJIOIUU PACTUTESIIHEHOTO
mupa. IlpakTryeckas padora «3yuenue

33 pe- =P . P qu 0.5 OTtyert 0 paboTe
0COOCHHOCTEH CTPOCHUS PACTEHUH pa3HBIX
OTIEIOB»
OCHOBHBIE 3TaNbl BOIIOLNHU ) KUBOTHOT'O

34 KOHCMeKT
MHpa

35 DBOTIOIUS )KUBOTHBIX. [IpakTuyeckas 0.5 OTtyeT 0 paboTe




pabora «3yueHre 0COOEHHOCTEH CTPOCHHUS
MO3BOHOYHBIX KMBOTHBIX»

PazButue xu3Hu Ha 3emMIie Mo 3pam u

36 n.80, 81
nepuoiam
MaccoBblie BEIMUPAHHST — 3KOJIOTUYECKHUE

37 n.80, 81
KPU3UCHI MPOILIOTO
CoBpeMEeHHBIH 3KOJOTUYECKUI KPU3HC, Er0

38 KOHCMeKT
0COOEHHOCTH
CoBpeMeHHast cucTeMa OpraHu4ecKoro

39 KOHCMEeKT
MPOIILIIOTO

40 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI
OpraHu3MOB

41 AHTpONOJIOTHSI — HayKa O YEJIOBEKE n.82

42 Pa3Butue npeacraBieHuil 0 MPOUCXOKIACHUN 83

n.

YyeJIOBEKa
MecTo yenoBeka B CUCTEME OPraHMYECKOTO

43 mupa. Jlaboparopuas padota «3ydenue 05 n.83, oTyeTt 0
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YelIOBeKa, ' pabote
CBSA3aHHBIX C MPSAMOXOKICHUEM»

44 JIBHOKyIIIME CHIIBI aHTPOIIOT€HE3a n.87
CooTHo1IeHrne OMOIOTHYECKUX U

45 n.87, KOHCMEKT
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

46 OCHOBHBIE CTaIUM AHTPOTIOTEHE3A n.85, 86

47 ITaneoreneTrnka U majecorecHOMHKA c.142, KoHcnekT

48 DBOJIIOLHS COBPEMEHHOTO YEJI0BEKa c.166,167

49 Yenoseueckue packl. [IpakTudeckas padbora 05 c.166,167,
«M3yueHune 3K0N0rnYeCKuX aganTaimil ' KOHCMeKT




YCIO0BCKa»

MexauciuIInHapHbIC METOIbI

50 1
AHTPOIIOJIOTUHI

51 3apoxaeHUE U pa3BUTHE DKOJIOTHU 1 KOHCMEeKT
Metonst skonorun. JlabopaTtopHas pabora

KOHCMEKT, oTyeT
52 «M3ydeHne MeTOI0B IKOJIOTHYECKUX 1 0.5
. o paborte

WCCIICIOBAaHMI»
3HaueHue KOJOTUYECKIX 3HAHUHN AJIs

53 1 n.107
YeJI0BeKa

54 Dkosorudeckue HpakTopsl 1 n.92
Abuotnueckue akropsl. CBeT Kak

55 skosiormueckuii pakrop. JlabopaTopHas 1 05 n.92, otyet 0
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI ' pabote
OPTaHU3MOB K BIIUSTHUIO CBETa
AbGuoTtndeckue daktopsl. Temneparypa kak

56 sKoJornueckuit pakrop. JlabopatopHas 1 05 n.92, otyet 0
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI ' pabote
OPTaHHU3MOB K BIIHSIHHIO TEMIIEPATYPHD
AbGuotnueckue GpakTopbl. BiaxHOCTh Kak

57 skoJornyeckuit pakrop. JlabopaTopHas 1 05 n.92, otyet o
paboTa «AHATOMHUYECKHE OCOOEHHOCTH ' paboTte
pacTeHuil U3 pa3HbIX MECT OOUTaAHUS»

58 Cpenpl 0OuTaHNs OPraHU3MOB 1 KOHCMeKT

59 Buonorudeckue puTMbl 1 n.93

60 JKuznennbie GOpPMBI OPraHHU3MOB 1 KOHCNeKT

61 buotnueckue GpakTops 1 KOHCMEeKT

62 3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA 1 n.101




JUTsl CYIIECTBOBAHUSI OPTAaHU3MOB B CpEJie

oOuTanus

63 DKOJIOTUYECKHE XapaKTEPUCTUKU TOMYIISIIHH 1 n.94
OCHOBHBIE TIOKA3aTEIH TOMYJISIIHH:

64 YUCJICHHOCTD, IJIOTHOCTD, BO3PACTHAS U 1 n.95
MIOJIOBAsI CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIJIN TOIYJISIIHH:

65 POKJ1aeMOCTh, IPUPOCT, TEMII POCTA, 1 n.96
CMEPTHOCTh, MUTPAIIUU

66 DKOJIOTHYECKast CTPYKTYpPa MO K 1 KOHCMKT

67 JluHaMuKa TONYJISIIAN U €€ PeryJsinus n.96
KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.

68 1 n.96
KpuBbie BbDKHBaHHS
Dkonoruveckas Huia Bujaa. JlabopatopHas

69 pabota «IIpucmocoOaeHus CeMsH pacTeHUN 1 0.5 Otyer 0 paborte
K PacCeIIeHUIO

70 Bun kak cucrema nonynsiuit 1 n.97

71 3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAITANA 1 comCneKT
YKHUBOTHBIX

72 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 n.99

73 DKocucTema Kak OTKpbITasi cucreMa 1 n.99

74 KpyroBopot BelecTB 1 MOTOK YHEPTUH B 1 100
IKOCHCTEME

75 OCHOBHBIE ITOKA3aTEIU DKOCUCTEMEI 1 n.100, KoHCNeKT

76 DKOJIOTHYECKUE TTUPAMUJIBI 1 n.100

77 H3MeHeHHs coo011ecTB — CYKLIECCHH 1 n.103

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p 1 KOHCMEeKT




U peK. DKOCUCTEMbI MOPEW U OKEaHOB

HpI/IpOI[HBIe 9KOCHUCTEMBI. IKOCUCTEMBI

79 . KOHCMeKT
TYHJp, JIECOB, CTETICH, ITyCTHIHb

80 AHTPOTIOTEHHBIE YKOCUCTEMBI KOHCMEeKT
VYp6oskocucremsl. [IpakTrueckas pabota

81 P P p 0.5 oT4eT o pabote
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI»
3aKOHOMEPHOCTU (POPMUPOBAHUS OCHOBHBIX

82 B3aUMOJICHCTBUI OpPraHU3MOB B n.103
HKOCHUCTEMAX
MexaHn3MBbl BO3JICHCTBYS 3arpsI3HEHU I

a3HBIX THIIOB Ha CyOOpraHN3MEHHOM

83 P yoOP ’ n.102
OpPraHU3MEHHOM, TIONYJISLIUOHHOM U
HKOCHCTEMHOM YPOBHSX
buocgepa — obuerianerapHast 0601049Ka

84 n.105
3emin

85 VYuenue B. U. Bepnaackoro o 6uochepe KOHCNeKT

86 3aKOHOMEPHOCTH CYIIEeCTBOBaHUs OHochepbl n.106
KpyroBopoTEI BENECTB U

87 PYTOBOp n.106
OMOTEOXUMHYECKUE ITUKITBI
3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI

88 n.107
CyIIH

89 YcroitunBocTh 6uOCheps! KOHCNeKT

90 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI KOHCMEKT

91 BoszeiicTBue uenoBeka Ha Guochepy n.107
AHTpPOIIOT€HHOE BO3JICHCTBUE HA

92 . . n.108
PaCTUTENbHBIN W )KUBOTHBIA MUD

93 Oxpana mpupoIsI n.109




94 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO 1 comCneKT
Pa3BHUTHUS YEIOBEYECTBA U IIPHPOIBI
ParmonansHoe mpupoa0noIb30BaHUE U

95 COXpaHEeHHE OMOJIOTUYECKOTO pa3HO0Opa3us 1 KOHCMEKT
3emin

96 O600mmenue mo Teme «MHUKPOIBOTIONHUS U €€ 1 KOHCMEeKT
PE3yNBTaThI»

97 O06o0menue o reme «MaKpo3BOIOLUS U €€ 1 KOHCMEKT
PE3yNBTaThI»

98 O606mienne no Teme «IIpoucxoxaenue u 1 KOHCNeKT
pa3BUTHE )XKU3HU Ha 3eMIIe)

99 O6o6mmenue no teme «[Iponcxoxnenne 1 KOHCMEKT
YeJI0BEKa — aHTPOIIOr€HEe3»

100 O060061eHne o TeMe «IKOJIOTUsl — HayKa O 1 KOHCNeKT
B3aMMOOTHOUIEHUSAX OPTaHU3MOBY

101 O60061mmeHne o Teme «Opraiusmsl U cpeaa 1 KOHCNeKT
oOuTaHUM»

102 O6o0011eHne o TeMe «KOJIOTHsl BUJOB U 1 KOHCMNEKT
IO YJIALIUI»

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




KonTpoJb ypoBHs1 00y4eHus:

[IpoBepka HOCTHXKEHUST KaXAbIM IIKOJbHUKOM YPOBHS IIOAIOTOBKH B
COOTBETCTBUM C  0OOs3aTe€IbHBIM MHHUMYMOM  COJAEpKAaHHUS ~ OHMOJIOTHYECKOTO
oOpa3oBaHMsl TMPOBOJUTCS C IOMOIIBI0  CHEIHAIBHBIX  3aJaHHI-U3MEPUTEIICH,
a/IeKBaTHBIX TPEOOBAHUAM K 00s13aTENIbHOM MOATOTOBKE YUaIUXCsl 10 OUOJIOTHUH.

C wuenpr0 IPOBEPKU YCBOEHHUS YYALIUMHUCS OCHOBHOI'O COJEPYKAHUS HCIOJb3YHOTCS
pa3zHooOpa3Hble U3MEPUTENU: TECTHI, 3aJaHHsI CO CBOOOIHBIM OTBETOM M JUISl IPOBEPKU
MIPAKTUYECKUX YMEHUM.

TectoBble 3amaHusi TpeOYIOT BHIOOpa OJHOTO MPABHIBHOTO OTBETa W3 HECKOJIBKHX,
YCTAQHOBJICHHUSI  TOCJIEIOBATEIBHOCTH  OMOJIOTMYECKUX IPOLECCOB WU  SBICHHIA,
HAXO0XJICHUS Ha TabIUIaX, CXeMax, pUCYHKaX CBEICHHI I OTBeTa Ha Borpoc. TecTbl
IIO3BOJISIFOT OJTHOBPEMEHHO OXBAaTUTh IIPOBEPKOM BCEX YYAIIUXCS, IPOKOHTPOJIUPOBATH
00JIb1110¥ 00bEM 3HAHMIA, 3aTPATUB MPH 3TOM MUHUMYM BPEMEHH.

3amanust co CBOOOJHBIM OTBETOM OTBEYAIOT OIPEICIICHHBIM TPEOOBAaHUSM, MPOBEPSIOT
HaumOoJee CyIIeCTBEHHBbIE 3HAHUA, BKIIOYAIONIME HEOOJBIIOE YHUCIO DSJIEMEHTOB,
OCHOBHBIE CBSI3U MEXy HUMH, HALIEJINBAOT HA KPATKUM U YETKUHA OTBET.

Wtoru BeINOIHEHUS 3aJaHU CPAaBHUBAKOTCS C STAJTOHOM.

3ajaHus ~ [PaKTUUYECKOM  HANpaBIEHHOCTH  KOHTPOJIMPYIOT  YMEHHE  TIOTOBUTH
MHUKpOIpenaparbl U pacCMaTpuBaTh MX MOJ MHUKPOCKOIOM. 3aJaHUsl JOCTYIIHBI IS
Y4aIIUXCs U OLEHUBAIOTCS 110 KOHEUHOMY pe3yJIbTary.

Kpurtepuu u HOpMbI OLleHKH 3HAHUI M YMEHMIi yYauuxcs no 6uoa0ruu
Oobweouoaxmuueckue

OneHka «5» CTaBUTCS B cayYae:

1 3nanus, NMOHMMaHWsS, TIyOWHBI YCBOEHHS OOYYarOLIMMHCS BCEro 00bEMa MPOrpaMMHOTO
MaTepuara.

2. YMeHusl BBIIETATH TJIaBHBIE TIOJIOKEHUSI B M3YUYEHHOM MaTepHalie, Ha OCHOBaHUM (aKTOB U
MIPUMEpPOB 0000IIaTh, IeNaTh BHIBO/BI, YCTAHABINBATH MEXKIIPEIMETHBIC i BHYTPUIPEIMETHBIE
CBSI31, TBOPUYECKH IIPUMEHSTH MOTyICHHBIC 3HAHUS B HE3HAKOMOW CHTYAIIHH.

3. OrcyrcTBHs OMIMOOK M HEAOYETOB TPH BOCIIPOM3BEIACHUM W3YYEHHOTO MaTepuana, Mpu
VCTHBIX OTBETaX YCTPAHEHWS OTJEIBHBIX HETOYHOCTEH C ITOMOIIBIO JIOTIOTHUATETHHBIX
BOIIPOCOB YUHTESsI, COOTIOJICHHS KYIIbTYPhI IMChbMEHHON U YCTHOW pedu, TIPaBUil 0(OpMIICHHS
MUCbMEHHBIX PaboT.

OneHka «4» cTaBUTCS B cayYae:

1 3nanus Bcero M3y4eHHOTO MPOrPaAMMHOIO MaTepuaa.

2. YMeHusl BBIIETSTH TNIaBHBIE TIOJIOKEHUSI B M3YUEHHOM MaTepHalie, Ha OCHOBAaHUH (aKTOB U
MpUMEpPOB 0000111aTh, JIENaTh BHIBO/IbI, YCTAHABINBATh BHYTPHUIIPEAMETHBIE CBSI3U, IPUMEHSITH
MOJIy4YEeHHBIC 3HAHUSI HA TIPAKTHKE.

3. JlomymieHns HE3HAYMTEIBHBIX (HErpyObIX) OIMMOOK, HEAOUYETOB TPU BOCIIPOHM3BEICHUH
M3YYEHHOIO Marepuasa; COOMIOJIEHHUS OCHOBHBIX IPABWJI KyJIbTYphl IMUCBMEHHOM M YCTHOM
peun, mpaBui opopMIIEHUST TUCEMEHHBIX PadoT.

OneHka «3» cTaBUTCA B cllydae:

1 3nHaHus W ycBOeHHMsA MaTepHala Ha YpPOBHE MHMHHUMAIBHBIX TpPeOOBAaHMI MPOrpaMMBbl,
3aTpy/HEHUs] TIPH  CaMOCTOSITEIBHOM BOCIPOW3BE/ICHNY, BO3HUKHOBEHMSI HEOOXOIMMOCTH
HE3HAYUTEIIEHOW TTOMOIIU TTPETIOIaBaATEIsL.

2. YMmeHus paboTaTh Ha YpOBHE BOCIPOM3BEICHHS, 3aTPYIHEHHUs NPU OTBETax Ha
BUIOM3MEHEHHBIE BOIIPOCHI.




3. Hamums rpy0oii ommOKH, HECKOJIBKHX IPYOBIX OLIMOOK ITPU BOCIIPOM3BEICHHN U3Y4EHHOTO
Marepraia; He3HAUMTENFHOTO HECOOJFOJICHUS OCHOBHBIX HPaBWI KYJIBTYPbl IHUCHMEHHOW M
YCTHOM pedn, paBu1 0hOpMIICHHSI TMCbMEHHBIX padoT.

OreHka  «2)» CTaBUTCS B CIVYae.

1 3HaHus U yCcBOEHHs MaTepuaia Ha ypOBHE HIDKE MUHUMAJIBHBIX TPeOOBAaHMI MPOrpamMMBIL;
HAJIMYHS OTJICJIbHBIX MPEICTaBICHUI 00 N3y4eHHOM MaTepuae.

2. OrcyrcTBHsL YMEHUS paboTaTh Ha YPOBHE BOCIPOM3BEICHUS, 3aTPyAHEHUS TIPH OTBETax Ha
CTaHJapTHBIE BOIIPOCHI.

3. Haymmumst HecKOMbKUX TPYyOBbIX OIMIMOOK, OOJIBIIIOrO YKciia HETPyObIX MPY BOCHPOU3BEICHUN
M3YYEHHOTO MaTepHajia, 3HAYUTEIIbHOTO HECOONIFO/ICHHsST OCHOBHBIX TPABWII  KYJIBTYpPBI
MMMCHMEHHOM U YCTHOM peyu, MpaBui1 0(popMIIeHHs IMCbMEHHBIX paloT.

Ounenka «l» cTtaBUTCA B ciIvyae:
1. Hert oTBerTa.

Kpurepun u HOpMBI OLIeHKH 3HAHUH M YMeHHU 00y4aloIIMXCH 32 YCTHBI OTBeT.

Onenka "S5" cTaBUTCS, €CIM YYEHUK:

1. Iloka3piBaeT IIyOOKOE W TIOJHOE 3HAHHE M IOHUMAaHHE BCErO0 MPOTPAMMHOIO
Marepuana; MOJHOE IMOHMMAaHUE CYUIHOCTH paccMaTpUBAEMbIX MOHATHM, SIBICHUN M
3aKOHOMEPHOCTEM, TEOPHIA, B3AUMOCBSI3EH.

2. YMeeT COCTaBUTh MOJTHBIA U MPAaBHILHBIA OTBET HAa OCHOBE M3YYCHHOT'O MaTepuaa,
BBIJICJISITh TJIABHBIE MOJIOKEHUSI, CAMOCTOSATEIbHO MOATBEPKIAaTh OTBET KOHKPETHBIMHU
npuMepamu, (QakTamMH; CaMOCTOATEIbHO W apryMEHTHPOBAHO JeNaTh aHalu3,
000011IeHNsI, BBIBOJIbI, YCTaHABIUBATh MEXKIIPEIMETHbIE CBS3M (HAa OCHOBE paHee
MPUOOPETEHHBIX 3HAHUM) W BHYTPUIPEIMETHBIE CBSI3M, TBOPYECKHM MPUMEHSTH
IIOJIyYEHHBbIE 3HAHMS B HE3HAKOMOM CHUTYyallMM; IOCJIEJOBATEIbHO, YETKO, CBA3HO,
000CHOBAaHHO U 0€30IIMO0YHO U31araTh yueOHbI MaTepral. Y MEET COCTaBIsATh OTBET B
JIOTUYECKON IOCIEA0BAaTEIIBHOCTH € MCIOIb30BAHUEM IPUHATON TEPMHUHOJIOTUY; J€IaTh
COOCTBEHHbIE BBIBOJBI; (HOPMYIHpPOBaTh TOYHOE OIpENEIeHHEe M HCTOJIKOBAaHUE
OCHOBHBIX IOHATHUH, 3aKOHOB, T€OpuH. MOXKET IpHU OTBETE HE IMOBTOPATH IOCIOBHO
TEKCT YydeOHMKa; M3/araTb, MaTepual JIUTEPAaTypHbIM SI3bIKOM; TMPAaBUIBHO U
OOCTOSITENILHO OTBEYaTh Ha JONOJHHUTEIbHbIE BONPOCHI YUMTENS; CaMOCTOSITEIbHO U
paloOHaIbHO MCIIONBb30BATh HAIJISIHbIE MOCOOHWsS, CIIpaBOYHbIE MaTepUallbl, Y4EOHUK,
JOTIOJTHUTEIBHYIO JIUTEPATypy, IEPBOMCTOUYHHUKHU; NPUMEHSITh CHCTEMY YCIOBHBIX
0003HAaYeHUI TpU BEIEHUU 3aMUCeH, COMPOBOXKAAIOIIMX OTBET; HCIOJIB30BaTh IS
JI0Ka3aTeNIbCTBA BHIBOAOB M3 HAOMIOACHUH U OIIBITOB.

3. CaMOCTOSITENTbHO, YBEPEHHO W O€30MMOO0YHO TPHMEHSET IIOJydYeHHBIE 3HAHUS B
pemieHnH TpoOeM Ha TBOPYECKOM YpPOBHE; JOMycKaeT He 0ojee OJHOro Henouéra,
KOTOPBIM JIETKO HCIpPABJISET MO TPEOOBAaHUIO YUHUTENs; UMEET HEOOXOAUMbIE HABBIKU
paboTel ¢ mpubopamu, YepTeKamu, cXeMamu, rpagukaMu, KapTaMu, COMyTCTBYIOIIUMU
OTBETY; 3allUCH, COIPOBOXKIAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" crtaBUTCA, €CIU YYEHUK:

1. Iloka3piBaeT 3HAHUS BCErO M3YyYEHHOTO MpOrpaMMHOro marepuana. J[aét monHblil u
MPAaBUIbHBIA OTBET Ha OCHOBE U3YYEHHBIX TEOPUH; TOMYCKAET HE3HAUUTEIbHbBIE OLIMOKU
U HEJOYETHl MPU BOCHPOM3BEICHUM H3YYEHHOTO MaTepuaina, HeOOJbLUINE HETOYHOCTH
IIPU UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB MJIM B BBIBOAAX, 00OOIIEHUIX U3 HAOIIOACHUH.
Marepuan wuznaraeT B ONPEACIEHHON JIOTMYECKOM MOCIEA0BAaTEIbHOCTHA, MPU 3TOM
JIOMYCKaeT OHYy HEerpyOyro omuOKy WM He Oojee NBYX HEIOUYETOB, KOTOPHIE MOXKET




UCIPABUTHh CAMOCTOSTEIHLHO MPU TPEOOBAHUM MIJIM HEOOBIIION TOMOIIM TPEIoIaBaTels;
MOATBEPKIAET OTBET KOHKPETHBIMU  MpHUMEpaMH; IMpaBWIbHO OTBEYaeT Ha
JIOTIOJTHUTETHHBIE BOTIPOCHI YUUTEIIS.
2. YMeeT CcaMOCTOSATEIbHO BBIACHATH TJIABHBIC TIOJOXKEHUS B HW3YYCHHOM
MaTepuase; Ha OCHOBaHHMU (PAKTOB M HPHUMEPOB 0000IIaTh, JeJaTh BBIBOJBI.
YcTaHaBIMBaTh BHYTPUIIPEAMETHBIC CBSI3U. MOXET NPUMEHSTh TOTYYCHHBIC
3HAHUA HA MPAKTHUKE B BUJOU3MEHEHHOM CUTYyallUd, COOIOAaTh OCHOBHBIE IPaBUIIa
KYJIBTYpPbI YCTHON PEYH; UCIIOJIb30BATh MTPH OTBETE HAYYHBIC TCPMUHBI.
3. He oOnamaer 10CTaTOUHBIM HABBIKOM paOOThI CO CIIPABOYHOM JIMTEPATypOid, YIeOHHKOM,
MIEPBOMCTOUHHUKOM (IIPAaBUIBHO OPUEHTUPYETCS, HO pabOTaeT MEIICHHO).
Ouenka "3" cTtaBUTCH, €CIU YYCHUK:
1 VcBauBaer ocCHOBHOE cojiepKaHHe y4eOHOro Marepuana, HO UMeeT MPOOeIIbl,
HE MPEISATCTBYIOMINE JATbHENUIIIEMY YCBOSCHHUIO IIPOrPaMMHOI0 MaTepuaa.
2. M3naraer Marepuai HECUCTEMATH3UPOBAHHO, ()parMEHTApHO, HE BCET/Ia TIOCIICOBATEIBHO;
MOKa3bIBAECT HENIOCTATOUYHYIO C(OPMUPOBAHHOCTh OTAENBHBIX 3HAHUM U yMEHWi; cnabo
apryMEHTHPYET BBIBOABI M OOOOIICHUS, JIOMyCKaeT OIMMOKU mpu uX (OPMYIHUPOBKE; HE
UCTIONb3YET B KaUeCTBE JOKA3aTeIbCTBA BBIBOBI M 000OIICHUS U3 HAOIOICHUH, OIBITOB HJIH
JIOITYCKAET OIIMOKU TP UX M3JIOKECHUH; TaET HEUETKUE OTPEICTICHUS TTOHSATHH.
3. HcrmbIThIBaeT 3aTpyqHEHHS B MPUMEHEHUM 3HAHWM, HEOOXOMUMBIX IS pElIeHHs 3aaad
Pa3IMYIHBIX THITOB, IPAKTUYECKUX 3aJIaHUI; TIPH O0BSICHCHUH KOHKPETHBIX SIBJICHUI HA OCHOBE
TEOpPHIA U 3aKOHOB; OTBEYAET HETMOJHO Ha BOIPOCHI YUHUTENSI UM BOCIIPOM3BOUT COZICPKaHKE
TEKCTa y4eOHWKA, HO HEOCTATOYHO IMOHMUMACT OT/ICITIBHBIC IMOJIOKEHHS, UMEIOIINE BaKHOES
3HAYEHUE B 3TOM TEKCTE, JOMYCKasi OJTHY-IBE rpyObIe OIIMOKH.
Ouenka "2" cTaBUTCS, €CIU YYCHUK:
1 He ycBamBaeT M HE PaCKphIBACT OCHOBHOE COJICp)KaHWE MaTepHiaia, He 3HACT WA HE
MOHMMAeT 3HAYMUTEIBbHYI0 YacTh MPOTPAMMHOTO MaTepuaia B TMpelenaXx IOCTaBIeHHBIX
BOIIPOCOB; HE JIENIaeT BHIBOJIOB M 0O0OIIECHU.
2. VImeer cnmabo copMUpoOBaHHBIE M HETIOJHBIC 3HAHUS, HE YMEET TIPUMEHSATh UX TPH
peleHrr KOHKPETHBIX BOIIPOCOB, 33]1a4, 33JaHHUi 10 00pasily.
3. Ilpum oTBeTe Ha OIMH BOIPOC JIOMYCKaeT Ooiee ABYX TPYOBIX OMIMOOK, KOTOPhIC HE MOXKET
WCIPABUTH JJAXKe NP MOMOIIU YIUTES.

Ouenka «l» cTaBUTCS B cllydae:

1. Her otBera.

Ipumeuanue. Ilpyu OKOHUAHUIO YCTHOTO OTBETA y4allerocs rearoroM Jaércs KpaTKui aHaiu3
OTBETa, OOBSIBISETCSI MOTHBUPOBAHHAS OIICHKA, BO3MOXKHO MPUBIICUCHUE APYTHX YIAIUXCS IS
aHaJln3a OTBETA.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. II.M bopoaumn, JI.B. Beicoukas, .M. Ipmmui u ap. buonorust (o61mas 6uosorus),
yueonuk i 10 — 11 xiaccoB 0011e00pa30BaTeNbHBIX YUPEXKIACHHIA; TPOPUIbHBINA
ypoBeHb; yactu 1u 2. — M.; [IpocBemenue. - 2006.

2. I'M. Jemvmut, O.B. Cabnuna, JI.B. Beiconkas, I1.M. Bopoaun. OO6rmast Guonorus:
MpakTUKyM Jist yaanuxcst 10 — 11 k1. o6meoOpa3oBaTenbHbIX YUPEIKICHUH;
npoWILHBIA YPOBEHb

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

1. COopHHMK HOPMATHUBHBIX JOKYMEeHTOB. bronorus \ cocraBurens D./1. [{nenpos, A. I
ApxkanbeB. — M.; Jlpoda, 2006

2. bonrosa 1.B. CoopHuk 3ama4 o o6meit ouonorun. — M.; «Onmkc 21 Bex», - 2005

3. A.B.IIumenos. Ypoku Ouonoruu B 10 — 11 knaccax, pa3BépHyToe IIaHUpOBaHUE (B
2

yacTax. — Spocnasib, - Akagemus pazsutus, 2006

4.,  MenaukoB b.M. Axcuomsl 6uojiorun. — M.: 3aanue, 1982

5. OGmas 6uonorus. 10-11 knacc: yue6. s o6eoOpas3oBar. yupexxaeHuii / A.A.
Kamenckuii, A.E. Kpuckynos, B.B. [Taceunnk. — M.: [Ipoda, 2005. — 367 c.

6. 3axapos B.b, MamonToB C.I'., Conun H.U. O6mas 6uonorus. 10-11 xi. - M.:
Hpoda, 2005.

7. Cusornaszos B.U., [laceunuk B.B. buonorus: [IporpamMMel 31eKTUBHBIX KypcoB: 10-
11

kiaccel: [Ipodunbaoe 0bydyenue - M: [Ipoda, 2005 - 128 c.

8. Cupseirun C.®. buonorus: [Togroroska k EI'D: YuebHo-meroanueckoe mocodue -
Caparos:

Jnnei, 2005. - 128 c.

9. baryeB A.C., 'ynenkoBa M.A., EneneBckuii A.I'. u 1p. buonorus: bonbmioi
CIPaBOYHHUK JJIS

MIKOJBHUKOB U MOCTYMAIONIMX B BY3bl. - M: [Ipoda, 2004.
10. BanoBas M.A., CokonoBa H.A., Kamenckuit A.A. buonorus: [TonHblii Kypc
0011e00pa3oBaTeIbHON CPETHEH MIKOJIBI: Y4eOHOe TOCOOHE IS ITKOIHHUKOB U

abuTypueHToB - M: Dk3amen, 2002. - 448 c.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://www.bio.1september.ru — razera «buonorus», npuiaoxeHue K «1 ceHTIOps»
2. http://www.bio.nature.ru — HaydHbIe HOBOCTH OHOJIOTHH

3. http://www.eidos.ru — Dittoc-1IeHTp TUCTAHIIUMOHHOTO 00pa30BaHuUs

4. http://www.km.ru/education - YueGHblc MaTepHaIIbl K CIIOBapH Ha caiite «Kupuit u
Medonuii»

5. http://school-collection.edu.ru/catalog/search - Enunast kosutekimus nudpoBbIX
00pa3oBaTENBHBIX PECYPCOB

6. http://biology.asvu.ru/ - Best 6uonorus. CoBpeMeHHast GHOJIOTHS, CTaThH, HOBOCTH,
oubnmorexa.

7. http://window.edu.ru/window/ - eauHOE OKHO IOCTYIa K 00pa30BaTeIbHBIM
pecypcam MHTEpHET 110 OHOJIOTUH.

8. http://www.5ballov.ru/test - Tect 11 aOUTYPHEHTOB MO BCEMY IIKOJIBHOMY KYpCY
ouosorum.

9. http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHHKAIIMOHHBIE BUKTOPHHBI 10
OMOJIOTHH - YKOJIOTHH Ha cepBepe BOPOHEIKCKOTO YHHBEPCUTETA.

10. http://bio.1september.ru/ - I'azeta «buosorus» U CauT Wi yautens «5 uay
Ha YPOK OHMOJIOTHI.

11. http://college.ru/biology/ - buomorus B Otkpsitom Koiiemke. Cailt
COJICPKUT DJIEKTPOHHBIN y4eOHUK 110 6uosoruu, On-line TecTsl.

12. http://www.informika.ru/text/database/biology/ - DnaekTpoHHBIi yueOHUK,
60b11101 ciucok HTEpHET-pecypcoB.

13. http://kenunen.boom.ru/ - Unenucronorue - @ororpaduu HECKOIBKUX BUIOB
6a0ouek, CTPEKO3 U MayKOB.

14. http://www.herba.msu.ru/russian/index.html - Gotanuueckuii cepsep
MocxkoBckoro yHnusepcurtera. [L{ludposas konmekius n300pakeHuid pa3audHbIX
pacTeHui.

15. http://www.lichenfield.com/ - Cenenust u 6a3bl JaHHBIX O JHIIAHHUKAX.
CraTtbu ¥ KHUTH.

16. http://www.school.ecologia.ru/ - Illkona FOuHaTOB. [IpoeKT MOCBSIIEH BCEM,
KTO JIFOOUT NPUPOJLY ¥ CTPEMHTCS TTOHATH €.

17. http://www.rdb.or.id/ - Karasor ncue3aronux u peJKux MepHaThIX FOro-

BOCTOYHOM A3zuu. M300pakeHus NTHI KaKAO0TO BUAA M KPAaTKHUE CBEACHUS O HUX:
npejnoiaraeMasi YuCJICHHOCTh U PacIpe/ielieHHe 110 CTpaHaM PErHoHa.

18. http://school.holm.ru/predmet/bio/ - IIkonbHbld Mup. buonorus. Cebutku Ha
Pecypcet UnaTepHeT B 06actu 6uosioruu. K coxaneHuto, He Bce CChUIKH PadOTaroT.

19. http://www.informika.ru/text/inftech/edu/edujava/biology/ - 6ecrmatHble
oOydJarorue mporpaMmsl 1o OMOJIOTHH.

20. http://nrc.edu.ru/est/r4/ - dGuonormyeckas kapTiHa Mupa. Pazmen
KOMITBIOTEPHOTO yueOHUKa, pa3paboraHHOro B MockoBckoM ["ocynapcTBeHHOM
OTKpBITOM YHHBEPCUTETE.

21. http://www.zin.ru/Animalia/Coleoptera/rus/index.htm - Temaruuecknii cait
0 )KyKax, a TakKe 00 YYEHBIX U JIFOOUTEISX, H3YYaIOIINuX KYKOB.
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22. http://nature.ok.ru/ - Peaxue u ucuesaromiue xuBoTHbIC Poccun (mpoekt
Oxonorudeckoro neaTpa MI'Y um M.B. JlomoHoCOBa)

23. http://www.kozlenkoa.narod.ru/ - [lyist TeX, KTO YYUTCS CaM U YUUT JPYTUX;
OYHO U JUCTAHLIMOHHO, OMOJIOTHH, XUMHH, JPYTUM MIPEeIMETaM.

24. http://chashnikil.narod.ru/uchutil45.htm - Karanor cceuiok Ha
oOpasoBarenbHbIe pecypchl IHTepHEeTa 1o pazaeny "buomorus".

25. http://www.bril2002.narod.ru/biology.htm| - Buonorus mis MKOJILHUKOB.
Kpatkas, komnakTHasi, HO IOCTaTOYHO MOIpoOHas nH(popMmalus no pazaenam: Oomas
ouonorus, boranuka, 30o10rus, Yenosek.

26. http://nasekomie.h10.ru/index.html - O HacexkOMBIX WIS MIKOJIBHUKOB -
OITHUCaHUE

27. OCHOBHBIX BUJIOB, puCyHKH Ha nasekomie.h10.ru

28. http://ic.krasu.ru/pages/test/005.html -Tects mo Guonorum.

29. http://learnbiology.narod.ru/ - Ceresoii pecypc O6uosorus B IHTepHeTe Ha

learnbiology.narod.ru. Bkato4yaeT cTaTbM, CCbIIKM, BOTaHMYECKUE U 300/10TMYECKmue
CalThbl.

30. http://dronisimo.chat.ru/homepagel/ob.htm - 3nekTpoHHBII yu4eOHHK 10
OnoJIOTHH
neaarorMyecknx ngen (NnaH nposeaeHMa Hegenm 6Monorum B WKone).

31. http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line o Guosnoruu asst
yuamuxcs 5-11knaccos.
32. http://reshuege.ru/- odbpa3oBarenbHbIi MOPTAIL.
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