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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpPHpPOBAaHME TIO pa3jieliaM ¢ TeMaM, paclpeiesieHne IO Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4YEHUEM OHOJIOTMHM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKaHUS OHOJOTHYECKOrOo 0Opa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3zoBaHuUs
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,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJTIOLIUOHHOIO YYEHHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacliMpeHbl U YrIyOsieHbl OWOJOTMYECKHME 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpanusi OMOJIOTMYECKUMX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH UM D3BOJIOLMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vu M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJAEPKAHUM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJOTUYECKUX MPOOIIEM.



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 (POPMUPOBAHMU MHTEpECA K ONpeAesIEHHON o0jacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIE€HHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEYIOIINX 3a1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEeM (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 (MOJEKYISIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIeIOBaHUM B JjabopaTopum W B npupoje (HaOMoneHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@IaKTUKA UH(QEKIIMOHHBIX 3a00JE€BaHM, MTpaBuia MOBEIEHUS B NPUPOAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS WHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOCIUPOBAHUS OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  JIIojie  (CoOmroeHuss Mep NpOoPUIaKTUKKA  3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM  JUIsi  OCO3HAHHOIO  BBIOOpAa  OOyYarOIIMMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpemaHero oo0mero oopasosanus, cocrabisier 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COJASpKaHWs M HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, NPUKIAJHBIE W TOUCKOBBIE HAy4YHBIC WCCIECIOBAaHUS B
OHOJIOTHH.

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

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «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,
CJI0KHOCTb M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoueHotuyeckuii), oOuochepusiii. Ilpoueccbl, NPOUCXOIAIIME 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, SKCIIEPUMEHT, CUCTEMATU3alvsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH MOTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC ITOJOKCHHUS COBPEMEHHON KJICTOYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(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 pa3BUTHSA METOJ0B MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranm3anus KJICTKH

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

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [enatypamnus. CpoiictBa OenkoB. Kiaccuduxamus — 6enkos.
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, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

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

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuUOMOJIEKYNl. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0GHapyxeHUE OCIKOB C TOMOIIBIO KaUeCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CtpoeHne mpoKapruoOTHIECKON KIeTKU. KileTouHast cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk3o1uTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, X CTPOCHHE U (QYHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmapata ['onpmxu. Moougurayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuut u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHwe UM JBUKEHUE JKICYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKoOBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpaMu



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

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoNM3a W JAEIUIA3MOJU3a B
PACTUTEIIBHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTiinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxmepui. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTOoCHHTE3a. 3HaUEHUE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHWE. POIbp MUTOXOHIpUI B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIeCTB mepes aHa3POOHBIM. DPHEKTUBHOCTH YFHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenkay», «CtpoeHue pepMeHTa», « XeMOCHHTERY.

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

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnass padora «/3yueHue (QepMEHTATUBHOTO PpaCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, 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. OpraHuzauus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

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

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdata»)
CMpYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUIN) TIEPUOIbI UHTEP(DA3BI.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutoThueckoro nmkia kietku. [Iporpammupyemas kierodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanun

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopnasi padora «HaGmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPIraHOB KUBOTHBIX U uesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

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

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHHIl:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. [IpixarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomuX. Perymsus npixanus. JprxareabHble 00bEMBIL.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLMOHHBIC
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 BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b TIOJIOCTH T€Ja C KPOBEHOCHOM M BBIIEIUTENBHON cUCTEMaMU. Brinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3aUThl. DUTOHIUABI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KiOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryismus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XHBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembny, «CTpoeHue CTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutensbHas cuctema», «HIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIpENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH MOYBEHHOTO W BO3IYIITHOTO MMUTAHUS PACTECHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue 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  pa3MHOXKEHHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Meio3a W TOJOBOro Imporecca. Melo3 M €ro MecTo B JKM3HEHHOM IMKIIC
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy X HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YaCTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHAbHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbHBIM Tepuon. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu MoCTIMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

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

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <«KW3HEHHBIA  LHKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

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

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

['enoTun kak uenoctHas cucrema. [neroTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (U3NOJIOTUUECKUX TPOIIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (YHKIIUH.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopran.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotunm mOTULBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAlMM CILEIJICHHOTO HACJIEIOBaHUs MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

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

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (hopMHpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUNIMYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

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

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTauuil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB 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.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOApHBIE HK3EMIUIIPhl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yYCHUS] TEHETHKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas rUOpUAU3AIIHSL.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUIN U KUBOTHBIX. «3e1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJEKIUH PACTEHHA H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MOJYyYEHHs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIUECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NPEACTABJICHHI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIUHULA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHbie (aKTOphl (ABUXKYIIME CHJIbI) HBOJIOLMH. MyTallMOHHBIN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigpa cerog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(OJIOTHYECKUE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIoNaTpUUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30JSAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX Y,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pa30BaHHWE BUAOB CHUHUIL,
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, OOpa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJIOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punuodurts»y,  «CemeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MB», «XpOMOCOMHBbIE HAOOpbI 4YeJOBEKa U IUMNaH3e», «laBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKIEHUS )KU3HU U €€ ONpoBepkeHHe onbiTaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHn4YecKux BemecTB u3 Heopranndeckux. Ombeir C. Mumiepa u I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxaeHne MHOTOKJIETOUHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXKIE€HHE IIBETKOBBIX
pPacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentunuil. [IpoucxokaeHue MICKOMUTAIONIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJIOTHYECKUX TMpoueccoB. [losgBIeHHE M pacUBET XapaKTEPHBIX OPraHW3MOB.
VYrieoOpa3oBaHue: €ro yCciloBUs U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoKIeHusl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOU dpey», «Pa3BuTne Kn3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyye€la NTULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «/3yueHue M omnHcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHHMe 4YenoBEeKOOOpa3Hbie 00€3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — - 0oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonpmme pacel: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpY)KAlOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAui. bruoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMAEMBIX OCTATKOB UYEJIOBEKA, CKEJIET YeIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka M Ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJOBEKA U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKa, CB3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIoIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiiepKaHuio BoJgHOro OanmaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
OCOOEHHOCTH Cpell OoOuTaHus oOpraHu3MoB. [lpucmocobieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOno3»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUIEKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapud Y KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAIONIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YHCICHHOCTb, IUIOTHOCT,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBanre TMHAMHUKHA TONYJIsiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIINAM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKOW HUIe Buaa. MectooOuTanue. MHoromepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buonormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). dOyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneul, nyCcmoltb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
daopa u ¢ayna. CuHaHTpomm3alys TOPOACKOW ¢ayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHoOC SHEPIUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMEUS.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTEMa XBOMHOIO Jjecay, « ODyHKUIHUOHAIbHBIE
IPYIIbl OPTAaHU3MOB B JKOCHCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykieccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTYypHBIX M IUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEITh
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onvucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapuas o0osiouka 3eMiM, TNIE€ CYIIECTBYET WU
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChephl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHApa, XBOMHBIE JIECa, CMEILIAHHbIE U IIIUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Taliray, «Cmemannsiii jgec», «lIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpsizHeHuEe BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



IKOopeadunumayuy dKocucmem U Ccnocobos 0O0pvbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: dotorpaduu OXpaHIEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @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 OCBOCHHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UumMb eI U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBWJIAMU M HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€,

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbLCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOMN TPaXJaHCKOU WJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIIMOHATBHOTO BO3/ICHCTBHSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO U 0e30MacHoro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT'OJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTHUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOUN JIEATEIBHOCTH SKOJIOTHYECKOM
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEJCTaBICHUS 00 OKpYKAIoIeM MHpPE KaK O €JIMHCTBE IPHUPOJIBI, YejoBeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecricueHUsT HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE IEPCIICKTHBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pellaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BhIX0OJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOoB M (OPMHUPOBAHHMIO HOBBIX CTAaH/IAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IIPU U3YYEeHUH OUOJIOTHH;

MMOHUMAHKUE CYIIHOCTH METOAOB MO3HAHHUSA, MUCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTMUECKHE 3HAHUSA JJIs
peteHus Ipo0JIeM B pealibHbIX )KU3HEHHBIX CUTYaIIUsIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIeHAyYHbIC MOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHUE,  HAOJIOJCHUE,  M3MEpPEHHME, OKCIEPUMEHT U  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHEIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIe yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEJIbHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3za, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaIUK, 0000IIEHHUS ), PACKPBIBATh CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BHUIBl JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMHU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEILCHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTH IEJICHAINIPABICHHBIN TOUCK TMEpeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OpUTHHAIBHBIE TIOIXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosoruyeckor mHpopManu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYEOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QOopMy  TIpEACTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHIOCOOaMU OOIIEHWS W B3aUMOJICHCTBHUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pEe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJCHUE B Pa3IU4HBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B dKU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU AaHAIU3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue 1t OMOJIOTHH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MPEACTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPUPOJBI M  PEHICHUU TPOOJEM  PAIMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOrHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pPAacCTEHMH, >XUBOTHBIX M YEJIOBEKa M HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NMPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]]a4H, BBISBISATH NPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu pabote ¢ ydeOHbIM U JabOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAUIMHBI  (KJIOHUPOBAHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBA, MUILIEBOM MPOMBIILIEHHOCTH, YTIIyOJsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUsI yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHUU SKOJIOTHUECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOIONIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. BepHanckoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
IPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeoBaHUs HaIlpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMWMOCTH COXPAHCHHS MHOT000pa3us BHIOB W
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpPMYIUpPYs I€JIb KCCIENOBAaHUSA, AaHAIM3UPOBATH IOJyYEHHbIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh TUIIOTE3bI U TEOPHH O TIPOUCXOXKICHUN KU3HU, YETOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IIPUPOJIOTIONIB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHETO MpOodeCcCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

g B~ W N

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

buonorus xak Hayka

JKuBble crucTeMbl M UX H3Y4YECHUE
buonorus knetku

XuMHUecKasi OpraHu3anus KIeTKH
Crpoenvuie u GyHKIUHU KICTKU

Hacnencteennas uadopmarus u
peanu3auus e€ B KIETKe

OOMeH BellecTB U NpeBpallieHnue S3HEPTUH B
KJIETKE

Ctpoenue u GyHKIIMH OpraHU3MOB
JKu3HeHHBIN MK KIETKH
Pa3zMHOXeHHE U pa3BUTHE OPTaHU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHYMUBOCTU OPTaHN3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eneruka yenoBeka

Cenekiusi OpraHu3MOB

BrorexHoorHs 1 CUHTETHYECKA OMOJIOTHS

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuecTBo 4acoB

Bcero

10

17

R A BN WO O

102

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

0.5

0.5

1.5
1.5

0.5

0.5

13

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KJIACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

3ap0)KI[eHI/I€ " Pa3BUTUC DBOJIIOIITMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHOIOrHuU

MuKpo3BOIIOLMS U €€ PE3YIbTAThI
Makpo3BoIrOLIHS U €€ Pe3yJIbTaThbl

[TpoucxoxaeHHE U pa3BUTHE KU3HU Ha
3emiie

[TpoucxoxaeHne 4eaoBeKa — aHTPOIIOTEHES
DKOJ0rusl — HayKa O B3aUMOOTHOILIEHUX

OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM

C OKpY2Karolleu cpeaou

Opranusmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJIOB U TOMYJISIIUN

DKOJIOTHS COO6H.[CCTB. OKOJIOTHYECKHUE
CHUCTCMBI

buocdepa — rinobanbHas skocuctemMa
YesnoBek U OKpyXKaroIas cpesia

Pe3epBHOE Bpems

KoanuecTBo 4acoB

Bcero

14

15

10

12

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

1.5

0.5

15
0.5

0.5

7.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

10

Tema ypoka

buonorus kak KOMIIJIEKCHas HayKa U Kak
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBble cucTeMbl U UX CBOMCTBA

YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OHOJIOTUU
(xpomatorpadusi, snexTpodopes,
TuddepeHaIbHOe HEeHTpU(YyTUpoBaHUE,
ITLIP)»

XHUMHUYECKUHN COCTAB KIIETKH

MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BelecTBa KIeTKH — OEJIKH.
JlaGopatopHas pabota «OOHapyxeHue OeIKOB
C TIOMOUIbIO KAUECTBEHHBIX PeaKIuii»
CaoiicTBa, Ki1accuduxanys 1 GyHKIun
0enKoB

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

0.5

0.5

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



11

12

13

14

15
16

17

18

19

20

21
22

23

YTJIEBOJBI
Oprannyeckue BeIECTBA KICTKU — JINIUIBI
Hyxkneunossie kucnorsl. JIHK u PHK.
JlaGopatopHas pabota «/ccnenoBanue
HYKJICHHOBBIX KHCJIOT, BBIJCJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

Crpoenne u pynkuuu ATO. [pyrue
nykieozunaTpudocarsr (HTD)
CexBennpoBanue [JHK. Metoasl reHOMUKH,
TPAaHCKPUIITOMUKH, IPOTEOMUKHU

MeTob1 CTPYKTYpHOI Onosioruu

Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHne 3yKapuOTUUYECKOM KIIETKH.
[TpakTuyeckas pabora «3ydyeHue cBoiicTB
KJIETOYHOU MEMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIeTKU
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.

[IpakTuueckas padota «M3yueHre TBUKEHUS
[IATOTUIa3MbI B PACTUTEIbHBIX KIETKAX

[ToyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:
MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas
pabota «lVccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HememOpanHbIe OpraHOU/IbI KJIETKH
Ctpoenue u GyHKINH s11pa

CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuoT. JlaboparopHas pabota «/3yueHue
CTPOEHUS KJIETOK Pa3IMYHbIX OPraHU3MOBY

0.5

0.5

0.5

0.5

0.5



24

25

26
27
28

29

30

31

32

33
34
35
36

ACCUMUITSITIVS ¥ TUCCUMIIISALINS — JIBE

CTOPOHBI MeTaboM3Ma. THIbl o0OMeHa

BemecTB. JlabopaTopHas pabora «M3yueHue 1
KaTaJIMTHYECKOW aKTUBHOCTH (pepMEeHTOB (Ha
pUMEpe aMHJIa3bl WK KaTalla3bl)»

DepMEHTaTUBHBIN XapaKTep peaKkun

KJIeTOYHOro MeTabou3Ma. Jlaboparopuas

pabota «3yuenue hepMEeHTATUBHOTO 1
paciierieHust IepoKcHia BOJA0Poa B

pPaCTUTEIbHBIX U )KUBOTHBIX KJIETKAX)
benku-akTHBaTOPHI U OCIKN-HHTUOUTOPHI
ABTOTpOGHBII THII OOMEHa BEIIECTB

doTocuHTE3

XemocwunTes. Jlaboparopras pabota

«CpaBHeHue nporeccoB (OTOCUHTE3A U 1
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Bunel 6posxeHus.
JlaGopatopHas pabota «CpaBHeHUE 1
IPOIIECCOB OPOXKEHUS H JBIXAHUSD)

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

DHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.
Cunre3 AT®: pabora npotonHoit AT®- 1
CUHTa3bl

Peaknum MaTpu4HOrO CHHTE3a
Tpanckpunuus — matpuusslii cuTe3 PHK

Tpaucnsauus u e€ ramnbl

e

KoaunpoBanue amuHokucior. Pons pudocom B

0.5

0.5



37

38

39

40

41
42
43

44

45

46

47
48

49

50

OouocuHrese Oenka

Opranu3anys reHoMa y IPOKapuoT U
9YKapHOT

MosekysipHbIe MEXaHH3MbI SKCIIPECCUU
TCHOB Y 3YKapHOT

Bupycsl — BHeksIeTOUHBIE (POPMBI KU3HU U
oOnurarHele napasutsl. [IpakTuueckas padbora
«Co3znanue Moz BUpyca»

BupycHsle 3a0051€BaHus YelIOBEKa,
JKUBOTHBIX, PACTCHUHN

HanoTexHosoruu B GMOJIOTUU U MEIULIUHE
JKM3HEHHBIN TUKIT KIETKH

Marpuunbiii cuates JJHK

Xpomocomsl. JIaboparopHast pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOIIpenaparax»

Jlenenve KJI€TKU — MHUTO3

Tuns! kneTok. Kapnoknnes u HUTOKHUHES.
JlaGopatopHas pabota «HaOnronenue Mutosa
B KJIETKAaX KOHYMKA KOpEeLIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)»

Perynsauus »KM3HEHHOTO LIUKJIA KIIETOK
OpraHusM Kak eIMHOE 11eJI0€

Txanu pacrenuii. Jlaboparopnas pabota
«M3y4yeHne TKaHEeH pPaCTCHUIN»

TkaHu )KUBOTHBIX U yesnoBeka. JlaboparopHas
pabota «/3yyeHue TkaHen KUBOTHBIX)

0.5

0.5

0.5

0.5

0.5



51

52
53
54

55

56

57

58

59

60
61
62
63

64

65
66
67

68

Opranbl. Cucremsl opranos. JlaboparopHas
pabota «/3ydyeHue opraHoB IIBETKOBOI'O
pacTeHus»

Omnopa Tena opraHu3MoB
JIBu>KeHHMe OpraHu3MoB
IIutanue opraHu3smMoB

ITuTanue MO3BOHOYHBIX JKMBOTHBIX.
HI/IH_[eBapI/ITGJ'IBHaH CHUCTEMA 4YCJIIOBCKA

JlpIxaHue opraHu3smMoB

I[BIXaHI/IC IIO3BOHOYHBIX JXUBOTHBIX U
YCIO0BCKa

TpchnopT BCIICCTB Yy OpTraHNU3MOB

KpoBeHocHas cucteMa mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Brigenenue y opranu3smMosB

3ammura y oOpraHu3MoB

MMMyHHas cucTemMa deioBeka
PaznpaxxuMocTh 1 peryssinus y OpraHu3MoB

['ymopanbHast peryssius ¥ 3HI0OKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKA

®opMbl pa3MHOKEHUSI OPTaHU3MOB
[TonoBoe pa3zMHOKEHUE
Meito3

["amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTopHast pabota
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIpEnapaTax»»

e

0.5

0.5



69

70

71

72

73

74

75

76

77

78

79

WNHpuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

3akiagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JIMCTKOB

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apoJibIIei TO3BOHOYHBIX KHUBOTHBIX)

Pa3mHOXeHue 1 pa3BUTHE pACTEHUM.
JlaboparopHas pabota «CTpoeHHE OpraHOB
Pa3MHOKEHHUS BBICILIUX PACTCHUI»

Hcropust CTAaHOBIICHHS U pa3BUTHUS TEHETUKH
KAaK HayKu

OcHOBHBIE TOHATHS U CUMBOJIBI TCHETUKH.
JlaboparopHas pabota «JIpo3odria kak
O00BEKT TeHETUIECKUX UCCIICIOBAHMIT
3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB.
MoHorubpunHoe CKpenBaHme.
[TpakTtuyeckas padora "Hzyuenue
PE3yIBTaTOB MOHOTHOPHTHOTO CKPEIBAHUS
y npo3o¢uisr"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEeIBaHUS

AHanusupyrouiee ckpeniuBanue. Hermomnnoe
JTOMHHHUPOBaHUE

Jurubpunnoe ckpenuBanue. [Ipaktuyeckas
pabota «3yueHue pe3yabTaToB
JUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(PUIBI»

I_[I/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI JII/IFI/I6pI/I,Z[HOI‘O

0.5

0.5

0.5

0.5

0.5



80
81
82
83

84

85

86

87

88

89

90

91

92

93

CKpeIUBaHUs

CuernieHHOe HaclieIoOBaHUE MTPU3HAKOB
XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH
I'eneTnka momna

I'eHOTHI KakK 1I€NOCTHAsA cCUCTEMa

I'eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUN,
JKUBOTHBIX U YEJIOBEKa

N3meHunBOCTh NpU3HAKOB. Buibl
U3MEHYUBOCTH

MoaudukarmonHasi ”3MEHUYNBOCTh

BapuanmoHHBbIi psit 1 BApHALMOHHAS KPUBas.
JlabopaTtopHast padorta «HMcciaenoBanue
3aKOHOMEPHOCTEN MOJUPHUKAITMOHHON
U3MeHYMBOCTHU. [locTpoeHNE BapHAIIMOHHOTO
psAlla ¥ BapualMOHHOW KpUBOW»
['enHoTHNIMYECKast N3MEHUNUBOCTb.
KomOnHaTHBHAs N3MEHUNBOCTH

MyranmonHas n3aMeH4uBOCTh. [IpakTuueckas
pabota «MyTauu y 1po30¢puiisl (Ha FOTOBBIX
MHUKpOIpenapaTax)»

3aKOHOMEPHOCTH MYTAITHOHHOTO MpoIlecca.
OIUTreHEeTHKA B SIIUTCHOMUKA

['enetuka yenoBeka. [IpakTudeckas pabora
«CocTaBieHue U aHaIU3 POJOCIOBHON»
MeTop1 MEIUITMHCKON T€HETUKHU
3HaueHre MEIUIIMHCKON M'eHETUKU B
MIPEIOTBPAICHUH U JICUCHUHN TEHETHICCKUX
3a00JICBaHNH YeIOBEKa

T

0.5

0.5

0.5



94

95

96

97

98

99

100
101

102

OcHoBHBIE TIOHATHS cenekuu. JlaboparopHas
pabota «/3ydyeHue copToB KyIbTYpHBIX
pacTeHU U MOPOA JOMAIIHUX HKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHI.
JlabopaTtopHast pabora «M3yueHue MeTo10B
CEJICKLIUH PACTCHUIN»

JlocTr>KeHMs CeJIeKIMU PACTEeHUN 1
#KUBOTHBIX. [IpakTnueckas padora «IIpuBuBKa
pacTeHuin»

COXpaHCHI/IC, HU3YUCHUC U UCIIOJIb30BAHUC
TCHCTUYUCCKHUX PECYPCOB

buorexHoorus Kak Hayka 1 OTpaciib
npousBojcTBa. [IpakTuyeckas pabora
«3yueHne 0O0bEKTOB OMOTEXHOIOTUIY

OcHOBHBIC HANPABICHUS CHHTETUYECKOM
OnoJIOTUH

XpOMOCOMHa}I 1 I'CHHasA NWHXXCHCPUA
MGHI/IHI/IHCKI/IG OMOTEXHOJIOTUH

PesepBHblit ypok. [ToBTopenue, 06001ieHue,
crUcTeMaTu3alus 3HaHUI

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

102

0.5

0.5

0.5

135



11 KJIACC

Ne
n/n

10

11

12
13

Tema ypoka

OposmonronHas Teopust Y. lapuna
JIBHoKyIIME CHIIBI 3BOJIFOLMU BUIOB 110 Y.
JapBuny

Bbopn0Oa 3a cymiecTBoBaHMNE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP

dopMUpoOBaHUE CHHTETUYECKOU TeOpUun
HBOJIIOLIMH

DTarbl HBOJIIOIIMOHHOTO MPOIecca:
MHUKPOIBOIIOLHUS U MAKPOIBOTIOLIUS

HOHYJ'ISII_II/ISI — DJICMCHTAapHas CANHUILA
9BOJIOINHA

3akoH reHeTuueckoro pasHoBecus Jlx. Xapau,
B. BaiinGepra. JIaboparopHas pabota
«BpIsBIIEHNE U3MEHYMBOCTH Y 0CO0€H 01HOTO
BUA»

DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN

OS¢ ekt ocnoparens. IhdekT OyTbIIOUHOTO
rOPJIBIIIKA

Murpauuu. M3o0numuu nonysuuii:
reorpaduueckas, Ouonormueckas

EctectBeHHbIi 0TOOp — HanpaBIISIOLINI
(hakTOp IBOTFOITUHN

[TonoBoit oT60P

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTat

KoaudecTBO 9acoB

Bcero

Kontpoa
bHbIE
padoThI

IIpakTn4yeckue
padoThI

0.5

0.5

Jlara

H3yYCHUSA

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



14

15

16

17

18

19

20

21

22

23

24

25

26

MUKpodBotonuu. JlabopatopHas pabora
«3yuenune apoMop(o30B U UANOATANTALUN Y
pacTEHUN U KUBOTHBIX)»

[Tpumepsl pHCIIOCOOICHHI Y OPraHU3MOB:
MopdoIoTHUecKe, PU3HOIOTHUECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
JlaboparopHas padota «IIpucrnocobnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
11e1eco000pa3HOCThY

Bun, ero xpurepun u ctpykrypa. JlabopatopHas
pabota «CpaBHeHHE BUIOB I10
MOP(OJIOTHIECKOMY KPUTEPHIOY

CrpykTypa BHa

BunoobpazoBanue kak pe3yiabTaT
MUKPOIBOIIOIIH

CBs3b MUKPO3BOJIFOIHUU U SITUACMHUOJIOTUN

Makpossosntonus. [TaneonTonornyeckue MeTo bl
HU3YUYCHUS SBOJIIOIINH

EﬂoreorpaQ)quCKHe MCTOIBI U3YUCHUSA
9BOJJIIOIINH

9M6pI/IOHOFI/I‘IeCKI/IC " CPABHUTCIILHO-
MOpq)OJ'IOFI/I‘leCKI/IC METObI U3YUCHUS 5BOJIFOIUN

MonekynsapHO-TeHeTUYeCKHE, ONOXUMUIECKHE U
MaTeMaTUYeCKUE METOJIBI U3YICHHS DBOJIOIIUN

OO61re 3aKOHOMEPHOCTH IBOJTIOIIHH
AnantuBHas paauanusg. HepaBHoMepHOCTh
TEMIIOB 3BOJIIOIUU

HayuHble runoTe3sl NpoucxX0kKAEHUS )KU3HN HA
3emiie

JloHay4HbIEe PEICTABIEHHUS O 3aPOKICHUU
KA3HU
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OCHOBHBIE 3Talbl HEOPTaHUYECKON IBOJIOIIUN
I'unoressl 3apoXKACHUS KU3HU

Uctopus 3emiin 1 METOABI €€ U3YUCHUS.
JlaboparopHast pabota «/3ydenue u onvucanue
HCKOTIAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)
HavanpHble sTanbl opraHnuecKkoi 3BOTIOLNN
DBOJIIOLHS DYKAPUOT

OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO
mupa. [Ipaktuueckas pabora «3ydyenue
0CcOOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX
OTJIEIIOBY

OcCHOBHBIE 3TaIlbl BOIIOIUH JKUBOTHOTO MUPa
DBouonus )KUBOTHEIX. [IpakTHueckas padoTa
«3yuenune ocoOeHHOCTEN CTPOCHUS
MTO3BOHOYHBIX KUBOTHBIX)»

Pa3Butue xu3Hu Ha 3eMiie IO paM U Iepruoiam
MaccoBble BBIMUPAHUSI — KOJIOTHYECKHE
KPHU3HUCHI MPOIILIOTO

CoBpeMEeHHBIH 3KOJIOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

CoBpeMeHHas cucTeMa OpraHMyecKoro
MPOILLIIOTO

OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPraHu3MOB

AHTpONOJIOTHSI — HAayKa O 4eJIOBEKE
Pa3Butue npencraBieHN 0 MPOUCXOXKIACHUN
YeJoBeKa

MecTo yenoBeKa B CHCTEME OPTaHUIECKOTO
mupa. Jlaboparopnas padora «M3ydenue
0CcOOEHHOCTEH CTPOCHHUS CKeJleTa YelIOBeKa,
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CBSI3aHHBIX C IPSIMOXOXKICHUEM»

JIBHoKYIIME CHIIBI aHTPOIIOT€HE3a
CooTHolIeHrne OMOTOTHYECKUX U COI[HAIbHBIX
(akTOpPOB B aHTPOIIOTEHE3E

OcHOBHBIE CTaJUU AaHTPOIIOT€HE3a
[Taseorenerrka U nMajJeOreHOMHUKA

DBOJIOIUS COBPEMEHHOTO YEJIOBEKa
UYenoseueckue packl. [Ipaktudeckas padbora
«M3yueHune 3K0N0rnueCcKux aganTaimui
YEJIOBEKa

MeXIMCUUTIIMHAPHBIE METOIbI AaHTPOIOJIOTUN
3apoKIeHNe U Pa3BUTUE IKOJIOTUU

Metonst skonorun. JlabopaTtopHas pabora
«M3ydeHne METOJ0B IKOJIOTHYECKUX
HCCIIE0OBAHUI

3HavYeHHE SKOJIOTMUYECKUX 3HAHUH ISl YeIOBEKa
Dkosnorudeckue GpakTopsl

Abuotnueckue akropsl. CBeT Kak
sKosornueckuit pakrop. JlabopaTopHas padora
«BplIsBIEHUE PUCTIOCOOJIEHNH OPraHU3MOB K
BIIMSTHUIO CBETa»

Abuotnueckue paktopsl. Temmneparypa kak
sKosioruueckuit paxtop. Jlaboparopnas padota
«BrbIsIBIEHUE TPUCTIOCOOICHUI OPTraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI»

AbGuotnueckue GpakTopbl. BriaxHOCTh Kak
skonornueckuii ¢pakrop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOEHHOCTH PACTEHUH U3
Pa3HbIX MECT OOUTAHUS»

Cpenpl 0OuTaHNs OPraHU3MOB

-
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buonornueckue puT™Mbl
XKuznennsie popMbl OpraHu3MOB
buoTtnueckue pakTopsl

3HayeHne OMOTUYECKUX B3aUMOIEHCTBUI IS
CYIIIECTBOBAHMSI OPraHU3MOB B CpeJic OOUTaHHS

DKOJIOTMYECKHUE XapaKTEPUCTUKU MOMYJIALUN

OCHOBHBIE TTOKa3aTeIIN IMOIMYJISAIUN

YHUCJICHHOCTD, IINIOTHOCTL, BO3PACTHAA U I10JI0OBAd

CTPYKTYypa

OcHOBHBIC TTOKA3aTSIU MnonmyJsInuun:
POKIAACMOCTD, IIPHUPOCT, TEMII POCTA,
CMCPTHOCTb, MUI'pAllUKX

DKoJorudeckasi CTpyKkTypa nonyJssiuu
JluHaMuKa MOIYJISLUU U €€ peryisanus

KpI/IBBIG pocTa YNCJICHHOCTHU MOMYJIAIHU.
KpI/IBBIG BBIDKUBAHU S

Dkonoruveckas Huia Bujaa. JlabopatopHas
pabota «IIpucnocoGieHus: cemsiH pacTeHUH K
pacceneHnio»

Bup xak cucrema nonyssiquin

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAITHI
SKHUBOTHEIX

Coo0111ecTBO OpraH3MOB — OUOIICHO3
DKocHucTeMa KaK OTKpbITasi CUCTEMA

KpyroBopot BewecTsB 1 MOTOK SHEPTUHU B
9KOCUCTEME

OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI
DKOJOTHYECKHE MUPaMHIbI
H3meHeHust co00IIECTB — CYKIECCUH

[Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U

T
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pEeK. DKOCUCTEMBI MOPEN U OKEaHOB

IIpupoanble 3KOCUCTEMBI. DKOCUCTEMBI TYHIP,
JIECOB, CTENEH, ITyCTHIHD

AHTpOHOFeHHBIG 9KOCHCTCMbI

Ypboskocucremsl. [IpakTuueckas pabora
«3yuenne u onrcanue ypoosKOCUCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aUMO/ICVCTBUI OPraHU3MOB B 3KOCUCTEMAX

MexaHn3Mbl BO3/ICHCTBUS 3arpA3HEHUN pa3HBIX
TUTIOB HAa CYOOPTaHU3MEHHOM, OpPTaHU3MEHHOM,
MOIMYJISIUUOHHOM M 3KOCUCTEMHOM YPOBHSIX

buocdepa — obmemianerapHas 000g09Ka
3emun

VYuenue B. U. Bepnazckoro o 6uochepe
3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCchepsI

KpyroBopoTs! BemiecTB 1 OMOre0XuMHUIECKHE
LUKJIBI

3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI
CyLIN

YcroitunBocTh 6uoCheps

DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI
BoszeiictBue uenoBeka Ha 6uochepy
AHTPOIOTr€HHOE BO3JIEHCTBUE HA PACTUTEIIbHBIN
Y KUBOTHBIN MU

OxpaHa npupoab!

OcCHOBHbBIE IPUHIIMIIBI YCTOHUNBOTO Pa3BUTHS
YeJI0OBEYECTBA U MPUPO/IBI

PanmonansHoe MpupoAONOb30BaHNE U
COoXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us
3emun
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O6006menue mo Teme «MHUKPOIBOTIONHUS U €€
pe3yJIbTaThI»

O6006mmenue mo Teme «MaKpOoIBOIIONHUS U €
pe3yJIbTaThI»

O606menue no Teme «IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMiie)

O606mmenue o teme «IIpoucxoxaecHue
YeJli0BeKa — aHTPOIIOTEHE3»

O060061eHne 110 TeMe «IKOJIOTUsl — HayKa O
B3aMMOOTHOUICHHSIX OPTaHU3MOBY
O600menue o reme «OpraHu3Mbl U cpejia
oOUTaAHUS

O60061eHne o TeMe «IKOJIOTUS BUJIOB U
TIOITYJISALIAN

O6o06menune no Teme «brocdepa — rmodanpHas
KOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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