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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCICYUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMENd OO0YydYaroUUuXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydyeHus ydyeOHoro mnpenmera «buosnorus» Ha yriyOa€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pPa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTMH TakKe IMOKa3aHbl BO3MOXHOCTH Y4YeOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOyJaromuxcss MO0 OCBOCHHUIO COAEpX aHHUs OHWOJOTMYECKOTO O0pa3oBaHMA Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimMpeHre U yriayOneHue 3HaHWi OOYyYaroIIMXCs O KUBOHM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMMUXCA K MOCIHEAYIOIMIEMY MOJIYYSHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMU OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOydYaloIMXCAd MO OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, UACH, IPUHIIMIIOB W TIPABHIL,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aclleKTax OMOoJornYecKuXx 3HaHuil. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0OBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEACHUS  OMOJIOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(GOPMALUIO; TOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)XKarollel NpUpOoAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOJieMaMu, METOAOJOTHUEN
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOJIO/ICHNE TIPaBUJI TOBEICHUS B TMPUPOJE, OXPaHBI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyJIbHBIMIA HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUsIX CpPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBHUEM MPU 00YYEHUU OMOJIOTUM HA YTIIYOJIEHHOM 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 YCIOBUHM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojoruei. 3HaueHUE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeut, I'. Menaens, B. 1. Bepnanckuu, U. I1. [1aBnos, 1. 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 H3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMeT u3zydeHust Ouosjoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AINU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runotesa. [lorsitue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, IU(depeHIuaIbHOEe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

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

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPUTENS], peareHTa, y4acTHEe B CTPYKTYpHUPOBAaHUH
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXAPUbI U MTOJTUCAXapUIbIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOmMe cBOKWCTBa OMOIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [J[pyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
OpeanuyecKull cunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

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 MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHne MoJIeKyn JUnuaoBy, «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTAHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCOpT BEWIECTB Yepe3 IIa3MaTUYECKyI0 MEMOpaHy: NacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpu0oB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOEHHE TpaHyJIpHOTO PETHUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkoe 6 annapame [onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKUMU MUTOXOHApUN u Tutactui. llepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

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

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE JYKapUOTHUECKOW KIeTKkm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTudeckoe obecnedeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakiuu. OKUCTUTENHHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: JIx. IIpuctou, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢GEepMEHTATUBHOTO pAaCIIEIICHUS
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. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoul knemxe. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApUOT. Perynsiuus akTMBHOCTHM T€HOB y NpokapuoT. ['mmotesa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0JIUTaTHBIE Mapa3uThl. CTpoeHHE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KUBOTHBIX, pacteHuid. CIIN], COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anamuz o6orvuiux maccueos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovt 0ocmasKu 1eKkapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1muki, ero mepuoabl W peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwms. [Ipunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbll  HaOOpel  XpoMocoM. ['omonoruunble xpomocombl. I[lojoBbie
XPOMOCOMBI.

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

nporeccel. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buonorudeckoe 3HadeHUE
MHUTO3A.

Perynsnmst MuTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
rudeb — anomnTo3.

Knerounoe snmpo, XpoMocombl, (yHKIIMOHAIbHAs TeHOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukanus JTHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: « MHUTO3 B KJIETKaX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi pabGota «HaGmroeHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOYHBIC TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTH. KOJOHWATBEHBIC OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAS, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHusl TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblii u BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBMJKEHME MHOTOKIJIETOYHBIX J>KMUBOTHBIX M 4YEJIOBEKa:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble Kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOU U BBIACIHUTENBHON cucTemMaMu. Beigenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UHUCTHI MPOCTEHIIMX. 3alUTa Yy MHOTOKIETOYHBIX pPACTEHUMH.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM creruduuecKui
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazmpaxxumocTe ©  perynsiumss |y  OpraHu3MoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTIENbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW W 3HIOKPUHHOM cucTeM. ['unoTtamnamo-runoguiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MpIllIeyHass ~ CHCTEMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue n0KAEBOro 4epBs», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnapaTbl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJlIOBeKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPTraHU3MOB: Oecrosoe (BKIIOUas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CHoCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooenu mopgoeenesza. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpymsiius). 3aKiajKa OpraHOB U TKaHEHW U3 3apOJIbIIIEBIX JUCTKOB. B3auMuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoae. Tumbl pocta KUBOTHBIX. DaKTOpHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKie pacteHuid. (OOpa3zoBaHWe CHOp B Ipolecce 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

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMmaro3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsmoe 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», <«OKWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA UK
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W Pa3BUTHS TEHETUKM Kak Hayku. PaGoter 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. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKUM,  ITUTOIOTUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

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: «MeToIbl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

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

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICeHUs IPU3HAKoB. L{uTosiornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

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

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

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€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. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

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



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CIEIJICHHOTO HACIIEIOBaHUsI MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

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

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAS.

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

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTanuil: TE€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 TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

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



ObopynoBaHue: *KHUBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

IIpakTuyeckass padora «Mytarmuu y aApo3oduiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekIMOHHOM paboThl. M CKycCTBEHHBIM 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  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN M XUMUYECKUNM MyTareHe3 Kak UCTOYHUK MYyTallUui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEeHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHOe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU PecypCcamu CelbCKOXO3AUCTMBEHHBIX U NPOMBICTIO8bIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanénnas Tudpuauzanus», «MyTtareHes».

JlaGopaTopHas padora «l3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, TJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUM M
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
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 pekomouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUAarHocThka. MeTaOOoJOMHBIM aHanu3, TEHOLCHTPUYECKUI aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOIro OMONPHUHTUHIA M cKaddoyguHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

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

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OpomononHas Teopusi Y. Jlapsuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuil u >KuUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pPa3HooOpaszus M CTPYKTypbl mnomyisuuil. M3MmeHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOmMysisSIuic:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonoruyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIbHOCTh
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (mosMIUIOnIU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6rMopazHo00pa3usi. MUKPOIBOIIONKS U KOSBOJIOLHMS Mapa3sUTOB 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 MposiBIeHUs 3aKoHa Xapau—BaiinOepray, «/IBumxymme
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JEUCTBUSL €CTECTBEHHOro oTOOopay», «Dopmbl OOpHOBI 3a CYyIIECTBOBAaHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Bunsl-nBoitHukn», «CTpyKkTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil ruOpuI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uy4delia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOB M UX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  M3Yy4YEHUS  SBOJIIOIUHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

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

JleMoHCTpanun

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

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emim», «Jlpeid KOHTUHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIUNY .

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rUmoTe3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emiie. AOHOreHes u
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTaHUYECKOU 3BOJIFOLIMH. [Inanerapuas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapwuna, TunoTe3a nepsudHoro 0ynaroHa k. XomnjeitHa, TeHETHUECKasi 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. ['eoxponomoruss u e€ Meroapl. OTHOcUTENbHAs U abCOMIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLNMH BbICHIUX pacTeHUu. OCHOBHBIE apoOMOpPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosa. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

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

CoBpeMeHHasi cucteMa opraHudyeckoro mupa. [IpuHuuMNbe Kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema XKUBOM npuUpoasl», «CTpoeHue BUpYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHOIOTOCTHBIE,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PbI0BDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
NaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE KNU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4ella NTHI] WU 3BEpe,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHnro abHOreHHOTO CHHTE3a OPTraHMYECKUX COCTUHEHHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoAcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YETTOBEKa.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

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

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii —  oOmMMM  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcTecTBEHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHOB Ha MOp(OJOTHIO U
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLUAIIBHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bAHB, «CKEleT ueIoBeKa M CKEJNeT IIMMIIaH3e,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITarbl IBOJIFOLIUHN YETOBEKA», «Packl yenmoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTorpaduu HaX0JOK UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJEIIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yyeHne 3KOJIOTMYECKUX a/IalTalluil YEITOBEKAY.

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. Ceepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Pa3gensl u 3agaun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6oasar, K. @. Pynse, H. A. CepeprioB, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIoruuecKkre (PakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudpukamms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHUu3MBbl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. [elicTBue TemrmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

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

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuzneHnnble pOpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KyCTAPHUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, xoomnepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoB», «buonmoruyeckue puUTMbIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U SKUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pACTEHUM, dydesia MTHUIl U 3Bepei, repObapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETaY.

JlaGopaTopnasi paGora «BpisBIeHHE 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
Oouonornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpelbl, PU3NYecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJSIUNA: posib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humm Jx.M. XarunHcoHa. Pa3Mmepbl 3KOJIOrMYecKoun
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3konorundeckoi Humu /Jx. Y. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3kocucTemMax. KpyroBopor BeIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

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

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€Co8, Cmeneu, nyCmoltb.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOpPOACKON dayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcybOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas mupamusia OMOMaCChl», «IKOJIOTHUECKass MUpaMUa SHEPTUM,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€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 — obmennanerapuass oOosiouka 3eMiIH, TNIE CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Onocdepbl. OcobenHocTn 6uochepsl 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:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U NIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHbI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra»y, «Cmemanneiii jgec», «ILIMpokoIMCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpHYMHBL. Bo3aelcTBue uenoBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacTUTENILHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl HPUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MPUPOJONOJB30BAaHUE UM COXpaHEHHWE  OHMOJOTMYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



sKopeaburumayuu IKocucmem U Ccnocooos 6OopbObLL ¢  OUONOBPENCOCHUAMU.
Pexoucmpykyus mopckux u nazemuvix 5KocUcmenm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJETN yIPaBIIEMOr0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHHWE O0YYarOIIMMUCS POCCUUCKOM
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBUJIAMU U 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)KCHHS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACICIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE peau3allMi OCHOBHBIX HANpaBICHUUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS .

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
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 OTHOILIEHHE K MPUPOJTHOMY HACJIEAUIO U MAMSITHUKAM HPHUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJTOBEKA U COBPEMEHHOTO OOIIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4ns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

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 IESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUH IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHUE  MpaBWI  TOBEJICHHUS B TPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKON JIEITEIbHOCTH SKOJOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JIs COBPEMEHHOMN ITMBUJIM3AIINM:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, (GpopmMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO W UCCIIEA0BATENbCKYIO AESITEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YIbTaThl OCBOCHUA yqe6H0r0 npecameTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKax (BGHIGCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecIeunBaroIIe dopmupoBanue (yHKIHOHAIBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

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

B pesynbrare wu3ydeHHs OHMOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C APYTUMU NOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

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;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M 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;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOJaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHNUS,

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA MMOUCK NEPEHOCca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC 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
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckord mHpopMalu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS Y4EOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAabHYIO  (QopMy  IpEACTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIMHN 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 OOINEHWS W B3aWMOJICHCTBHUS, NMMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
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 JCUCTBUN C Y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
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;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUS B AKU3HEHHBIX U YU€OHBIX 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 ITI03HABATENIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

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 3HAHMM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JECUCTBUM 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
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU AaHajau3€ pe3yJbTaTOB
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 € MO3UIMH JIPYrOro 4eJloBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTUH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuUTyauusx. lIpenmeTHbie pe3yabTaTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o muentpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Bagsunoga), IIPUHIIATIBL
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBIACIATH CYLUIECTBEHHBIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, 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, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HWHJIMBHUIYaJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pAacTeHHH, XUBOTHBIX U YEJIOBEKAa M HUX
(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 cpebl 0OUTaHNUS,

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpaKTUYECKUe pabdoThl, COOIIOIAThH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

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



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWHM 3aKOHOB MPHUPOABI M PEIICHUH SKOJOTHYECKHUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOW OMOJOTHMYECKHX 3HAHUW, KOTOpas BKIIOYAET
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 HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  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 BBIJICIATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUSI HAIMpPaBICHUMN
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,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTo0Opa3us BHUIOB U
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 TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1€Jb MCCIEIOBAaHUS, aHATU3UPOBATH TOJYyUYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTNYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ f::rﬁz];;]:::me pasiesIon nTeM Beero Kontposbubie IIpakTnueckue E)I;I:)(::)OOBBZ:;‘IZ?ILHLIC
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1 0 0 PO
2 JKuBble cucTeMBbl U UX U3YUEHHE 2 0 0 POII
3 buosnorust kietku 0 0.5 POII
4 XuMHYecKasi OpraHUu3aIus KICTKA 10 0 POII
5) CrtpoeHue U QyHKINH KIICTKH 8 0 PolI
6 OOMeH BellecTB U MpeBpalleHue Y HEPTUH B 9 0 1 PAII
KIIETKE
T e ° 0 05 | rom
8 JKU3HEeHHBIN UK KIETKU 6 1 1 POII
9 Crtpoenue u GyHKIIUUA OPTaHU3MOB 17 0 15 PO
10 Pa3zMHOXkeHUE U pa3BUTHE OPTaHU3MOB 8 0 15 PO
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 0 0.5 POII
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 POIII
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 0 POIII
14 ['eHeTHKa YemoBeka 3 0 0.5 POII
15 Cenekiusi OpraHu3MOB 4 0 1 POIII
16 brorexHonorus u CHHTETHYECKast OMOJIOTHS 4 1 0 PO
17 PesepBHOE Bpems 1 0 0 POIII




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

1 3apoxaeHue I/IupaBBI/ITI/Ie HBOJIFOLIMOHHBIX 4 0 0 POII
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3BOIIOLHS U €€ PE3YNbTATHI 14 0 POIII
MakpoaBosronus U e€ pe3yabTaThl 6 0 POl

4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 0 15 POII
3emuie

5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1 PolI
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX

6 OpPraHMU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 0 0.5 POl
C OKpY2Karolleu cpeaou

7 Opranusmsl 1 cpeia 0OUTaHus 0 1.5 POIII

8 DKOJIOTHS BUJIOB U TOMYJISIIUN 0 0.5 POIII

9 DKos0rus cood1IecTB. DKOJIOTHYECKHE 12 0 05 POII
CHCTEMBI

10 buocdepa — riodaibHas SKocucTEMa 0 0 POII

11 YenoBek U OKpysKarolas cpeaa 0 0 POIII

12 PesepBHOE Bpemst 0 0 POIII

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 1 7.5






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
buonorus kak KOMIUIEKCHasI HayKa U Kak
1 Ve 1 0 0 POIII
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1 0 0 POl
3 YpoBHEBast opraHu3anys KUBbIX CUCTEM 0 0 POII
HcTopust OTKpBITHS U U3YUEHUS KIETKU.
4 pH OTED i 1 0 0 POIII
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«M3yueHne MeTo10B KJIETOYHOU OMOTIOTHU
5 7 1 0 0.5 POIII
(xpomatorpadusi, saexTpodopes,
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUN COCTAB KIETKH 1 0 0 PO
MuHepanbHbIe BEUIECTBa KIETKH, UX
7 P 1 0 0 POIII
Ouosoruyeckas poib
Opranudeckue BemecTBa KJISTKU — OeTKU.
JlaboparopHas pabota «OOHapy) eHUE
8 PATOPTa p by 1 0 0.5 POIII
OENKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaxkuuii»
CaoticTBa, K1accuduxanys u KINH
9 ® by 1 0 0 POIII

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10 0 POIII
YIJIEBO/IbI
Oprannyeckue BenecTBa KIeTKH —

11 P o 0 POIII
JIUTIAJTBI
Hyxneunoseie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrneqoBanue

12 PATOPHAAD 8 0.5 PO
HYKJICMHOBBIX KUCJIOT, BBIJICJIIEHHBIX U3
KJIETOK PA3JIMYHBIX OPTaHU3MOB)
Crpoenue n ki ATO. ue

13 p bynkn Apyr 0 POII
nykieozuaTpudocarsr (HTD)
CexsenupoBanue JJHK. Mertonbt

14 P 1 8 0 POIII
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToapl CTpYKTypHOU OHOJIOTHH 0 POIII

16 Tuns! knetok. [IpokapuoTnueckas KieTka 0 POIII
Ctpoenune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5 POII
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH 0 POIII
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[IpakTuueckas pabora «M3yueHue

19 P P 7 0.5 POIIT
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTENbHBIX
KJIETKax»
[ToyaBTOHOMHBIE OPTaHOU/IBI KIICTKH:
MUTOXOHIPHH, ITacTUaEl. JJabopaTopHas

20 AP ! paTop 0.5 POIII
pabota «MccnenoBaHue mIa3Mou3a u
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpanHbIe opraHoubl KIETKU 0 POII

22 Crpoenue u GyHKIUH s71pa 0 POIII




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas padora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

POIII

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKON aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPHI M OCIKH-UHTUOUTOPHI

0.5

POIII

POIII

POII

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

POIII
POIII

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busbsl 6posxeHust.

JlaGopatopHas pabota «CpaBHeHHE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

POII

POIII

POIII

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora

POII




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpru4HOTO CHHTE3a 0 POII

34 Tpanckpunuus — matpudsblii cuTe3 PHK 0 POIII

35 Tpaucasus u e€ Tarnbl 0 POII

36 KoaupoBanue amunokucnot. Poib 0 POIII
pubocoM B OMocuHTE3€e OenKa

37 Opranuzanus reioMa y mpoKapuoT u 0 POII
IYKapHOT

38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 0 POII
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U

39 oOnuratHeie napasuThl. [IpakTuueckas 0.5 POl
pabota «Co3naHue MOZeN BUPYyCa»

40 Bupychubie 3a6OJI€Bai{I/I$I YeNoBeKa, 0 POIII
JKUBOTHBIX, PACTCHUN

41 HanotexHonoruu B OMONIOTUH U MEIUIIUHE 0 PolI

42 JKU3HEeHHBIN UK KIETKU 0 POII

43 Matpuunslii cunte3 JTHK 0 POIII
Xpomocomsl. JlabopaTopHas padora

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 POIII
MUKpOTpenaparax»»

45 JleneHue KJIETKM — MHTO3 0 POII
Tuns! kneTok. KapnokuHes u IUTOKHUHES.

46 JlabopaTtopHnas pabora «Habmronenue 05 POII
MHTO32a B KJIETKaX KOHYHKA KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 KonTponbHas padora 0 POIII




48 Opranusm Kak eInHOE 11eJ10e 0 POII
49 TkaHu pacTeHUM. iIa6opaT013Haﬂ pabora 05 POII
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas pabora «/3yueHue TKaHeu 0.5 PoOII
YKHUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas
51 pabora «/3yyeHue opraHoB IIBETKOBOTO 0.5 PoOII
pacTeHwusI»
52 Ornopa Tena opraHu3MoB 0 POII
53 JIBU>KeHUE OpraHu3MoB 0 POl
54 [Turanue opranu3MoB 0 PolI
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 0 PAII
[TuimeBapuTelbHas CHCTEMA YelIOBEKa
56 Jpixanue opranu3smMoB 0 PolI
57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U 0 POII
YeroBeKa
58 TpaHcIOpT BEIIECTB Yy OPraHU3MOB 0 POIII
59 KpoBeHocHas cucteMa mo3BOHOYHBIX 0 P3II
KUBOTHBIX U Y€JIOBEKa
60 Beiaenenue y opranusmos 0 POIII
61 3amuTa y OpraHu3MoB 0 POII
62 NMMyHHas cucTemMa dyenoBeka 0 POIII
63 PaznpaxumMocTh 1 peryisinus y 0 P
OpPraHu3MOB
64 ['ymopanbHast perymsius 1 YHIOKpUHHAs 0 POII

CHUCTEMA XKUBOTHBIX U YEJIOBEKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

POIII

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

POIII
POIII

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpETapaTax»»

0.5

POIII

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

POIII

POIII

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabora «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

POIII

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUUYECKUX UCCIICOBAHUI»

0.5

0.5

POIII

POIII

POIII

75

3aKOHOMEPHOCTH HaCJIeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas paborta
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5

POIII




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1 0 0 POIII
CKpEITUBaHMS
Ananmuzu ee ckpenmBanue. Hemomxoe
77 PYIOTEe CRpELl 1 0 0 POILL
JOMHHHPOBAHHE
JurubpuHoe CKpelmrBaHue.
IIpakTrueckas padora «M3yueHue
78 P P i 1 0 05 PO
PE3yIbTATOB TUTHOPHIHOTO CKPEITUBAHMS
y IpO30(HITBD»
WTOJIOTHYECKUE OCHOBLI JUTHOPUIHOTO
79 i AUTHOPHA 1 0 0 PO
CKpEITUBaHUS
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1 0 0 POII
81 XpOMOCOMHAasI TEOPHS HACIEICTBEHHOCTH 1 0 0 POl
82 T'eneruka nona 1 0 0 POIII
83 I'enoTun kak 1MejI0CTHAs CUCTEMA 1 0 0 POII
I'eHeTnyeckuii KOHTPOIIL Pa3BUTHUA
84 < TPOIE P 1 0 0 PO
pacTeHUl, )KUBOTHBIX U YeIOBEKa
M3MenuuBoCTL mpu3HAKOB. BUab!
85 P A 1 0 0 PO
W3MEHYHUBOCTHA
86 MonudukamonHas U3MEHYHBOCTh 1 0 0 POII
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEN
87 g 5 P 1 0 0.5 PO
MOIU(PUKATTIOHHON U3MEHUHNBOCTH.
[TocTpoeHre BapualilmoHHOTO psAa U
BApUALIMOHHON KPUBOII»
['eHOTHIIMUECKAS U3MEHUYUBOCTb.
88 1 0 0 POIII
KomOunaruBHast U3MEHUYUBOCTD
89 MyTarnmoHHas U3SMEHYUBOCTb. 1 0 0.5 POII




[IpakTuyeckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOIO IIPOLIEcCa.

90 0 POIII
ONUTreHeTHKa U AITUTCHOMHKA

01 I'enetuka yenoseka. [IpakTuueckas pil60Ta 05 PII
«CocTaBlieHUE U aHATIU3 POJIOCIOBHOI»

92 MeTtoabl MEAUIIMHCKON T€HETUKU 0 POII
3Ha4YeHrEe METUIIMHCKON TeHETUKH B

93 IIPEOTBPALICHUH U JICUEHUU T€HETUYECKUX 0 POIII
3a00J1€BaHUI YEJI0BEKa
OCHOBHBIE TIOHATHS CEIEKIHH.

94 JlaGopatopHas pa60Tzi «H3yuenue copToB 05 PAII
KYJBTYPHBIX PACTEHHUH U TIOPOJ JJOMAIITHUX
KUBOTHBIX»
MeToap! ceaeKIIMOHHON paboThl.

95 JlaGopatopHas pabota «3yueHne MeToa0B 0.5 POIII
CeJIeKIIUU pacTeHUIl»
JlocTr>KeHMs CeJIeKIMU PACTEHUN 1

96 *UBOTHBIX. [IpakTueckas padora 0 POIII
«IIpuBUBKa pacTeHUI»

97 KonTpoapHas padora 0 POII

08 CoxpaHeHue, U3yuyeHHe U UCII0JIb30BaHHE 0 PO
TeHETHYECKUX PECYPCOB
buotexHosiorus Kak Hayka U OTpacib

99 npousBojcTBa. [IpakTuyeckas padora 0.5 POIII
«M3yueHne 00beKTOB OMOTEXHOIOTUI

100 OcHoBHbIE HaNpaBJIEHUS] CHHTETUYECKOU 0 POII




OouoJIoTnun

101 XpOMOCOMHAsI ¥ T€HHAsI HH)KEHEPHS 1 0 PoOII
102 MeaunuHcKe OMOTEXHOJIOTHI 1 0 PolI
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 OpodmoniionHast Teopust Y. JlapsuHa 1 0 0 PoOII
BIDKYIIIUE CHJIBI SBOJIFOIIUHU BUIOB 110 Y.

2 Hewyin H A 1 0 0 POIII
JapBuny
Bopr0a 3a cymiecTBoBaHME, €CTECTBCHHBIH

3 P Yy ! 1 0 0 POII
1 UCKYCCTBEHHBII 0TOOD
dopMUpOBaHUE CHHTETUYECCKON TEOPUHU

4 PHP P 1 0 0 POIII
IBOJIIOIIH
DTarbl HBOJIIOIIMOHHOTO MPOIecca:

5 I pou 1 0 0 POII
MHUKPO3BOJIOIHUS U MAKPOIBOJIOIIHSI
[Momymsimus — sneMeHTapHas eIMHULIA

6 y P 1 0 0 POIII
IBOJTIOIIAH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
Xapau, B. Baitn6epra. JlaboparopHas

7 P P patop 1 0 0.5 POIII
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y
0cobeif 0THOTO BUIa»

8 DOneMeHTapHbIe GaKTOPHI 3BOIIOLUU 1 0 0 POIII
D¢ dext ocHoBarens. IPpdexr

9 b b 1 0 0 POII
OYTBIJIOYHOTO TOPJIBIIIKA
Murpauuu. M30numuu nonymsuuii:

10 patt 5 YR 1 0 0 POIII
reorpaduueckas, Ouonormueckas
EcrecTBeHHBIN 0TOOP — HANPABJISIFONITUIN

11 P paBIom 1 0 0 POIII

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

POIII

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)

0.5

POIII

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

POIII

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

POII

POIII

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

POII

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

POIII

POIII

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

POII

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICI(y.TISIpHO-TCHCTI/IIICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE

POl

POIII




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA 0 POII
AnanTtuBHas paguanus. HepaBHOMepHOCTB

24 0 POIII
TEMIIOB DBOJIIOI[UHA
Hay4nble TUIIOTE3BI IPOUCX 0K ACHUS

25 e P 0 POII
JKM3HH Ha 3eMiie
JloHay4yHBIC PECTABICHUS O 3aPOXKICHUN

26 0 POIII
JKU3HA
OCHOBHBIE 3TaIlbl HEOPraHUIECKON

27 0 POIII
DBOJIIOLUU

28 ['unoTe3bl 3apokIeHUs )KU3HU 0 POIII
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
JlabopartopHnast pabora «3yueHue u

29 i 0.5 POILI
OMHMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTaHHU3MOBY
HaugansHbie 3Tansl opraHudecKomn

30 P 0 PO
DBOJIIOLUU

31 DBOJIOIUS DYKAPUOT 0 POII
OCHOBHBIE 3TAIIBI DBOIIOLUN

actuTeabHoro mupa. Ilpakruueckas

32 P pa. 1P . 0.5 POILI
pabota «3y4yenne ocoOeHHOCTEH
CTPOCHHUS PACTCHHH Pa3HBIX OTIIEIIOB)»
OCHOBHBIE 3TAIIBI DBOIIOLUHN KMBOTHOTO

33 0 POIII
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas

34 pabora «3ydenue ocobeHHOCTEM 0.5 PO
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)

35 PazButue xu3Hu Ha 3eMIie Mo spam 1 0 PO




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 0 POIII
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO 0 POIII
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro 0 PO
MPOIILIIOTO

39 OcCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI 0 POII
opranu3moB KonrtposnbHas pabota

40 AHTpPOIIOJIOTHS. — HayKa O Y€JIOBEKE 0 POIII

a1 Pa3BuTue npeacrabienuii o 0 POIII
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yduenne ocobOeHHOCTEH 0.5 POIII
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a 0 POIII

44 CooTHo1ieHrne OMOJIOTHYECKUX U 0 PO
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTCHE3E

45 OcCHOBHBIE CTaJU¥ aHTPOIIOT€HE3A 0 POIII

46 ITaneorenerrka u najgeoreHOMHUKa POIII

47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa 0 POII
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHune 3K0I0rHyecKux 0.5 POIII
ajlanTanuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI 0 PO

AHTPONOJIOTUH




50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1 0 0 PolI
Merons! axonorun. JlaboparopHas padora

o1 «M3yueHne MeTo10B AKOJIOTMUECKUX 1 0 0.5 POIII
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1 0 0 POIII
YeJIoBeKa

53 Dkonorudeckue HhakTopsl 1 0 0 POII
Abuornyeckue paktopbl. CBET Kak

54 IKOJIOTHYECKUN (HaKTOP. Ha60paTopHim 1 0 05 POIII
pabota «BpIsBICHNE TPUCTIOCOOICHUIA
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue paktopsl. Temneparypa
KaK IKOJOTn4ecKuil hakrop.

55 Jlaboparopuas pabota «BrisBicHHE 1 0 0.5 POII
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 0 05 POII
pabota «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1 0 0 POIII

58 buonoruueckue puTMbl 1 0 0 POII

59 XKuznennsie GopMbl OpraHu3MOB 1 0 0 POIII

60 buotnueckue GpakTops 1 0 0 PO
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUISl CYILIECTBOBAHUS OPraHU3MOB B CpeEJie 1 0 0 POIII
oOuTaHus

62 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1 0 0 POIII




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 0 POIII
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:
64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA, 0 PoOII
CMEPTHOCTh, MUTPAIIUU
65 DKoJIoTHYecKasi CTPYKTYypa HMOMYISIIN 0 PoOII
66 JlunaMuKa MOMYJISIITUU U €€ PeryJIsius 0 PolI
67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH. 0 PAII
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.
68 Jlaboparopnas padota «IIpucrnocobnenus 0.5 POII
CEMSIH PACTCHHH K PaCCEIICHUIOY
69 Bun kak cucrema nomyssiuit 0 PolI
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN 0 PII
KUBOTHBIX
71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3 0 PoII
72 OKocucrema Kak OTKpbITasi CHCTEMA 0 POIII
73 KpyroBopot BemecTB 1 MOTOK SHEPTHUH B 0 POII
IKOCUCTEME
74 OcCHOBHBIE IOKA3aTENN FIKOCUCTEMBI 0 PolI
75 DKOJOTUYECKUE MUPAMUIBI 0 POIII
76 N3meHeHus coo0IIecTB — CYKIIECCHH 0 POIII
77 [IpupoaHbIE SKOCUCTEMBI. SKOCVHCTeMLI 0 POII
03€p U peK. DKOCHCTEMbI MOPEH U OKEaHOB
78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 0 POII




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0 PoOII
VYp6oskocucremsl. [IpakTrueckas padota

80 P P P 0.5 POIII
«V3ydenue u onrcaHue ypoO3IKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJECHCTBUI OpraHU3MOB B 0 POIII
HKOCUCTEMAX
MexaHu3Mbl BO3ICUCTBUS 3arpsi3HCHUN

a3HBIX TUIIOB HA CYOOPTaHU3MEHHOM,

82 P yoOP 0 POIII
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX
buocdepa — obuerianerapaast 0601049Ka

83 ep H P 0 POIII
3emnn

84 Yuenne B. W. Bepraackoro o 6uochepe 0 POII
3aKOHOMEPHOCTH CYIIECTBOBAHUS

85 P i 0 POIIT
ouochepsl
KpyroBopotsl BeliecTs u

86 PYTOBOPOTRI BEIH 0 POIII
OMOTeOXUMHUECKUE IIUKIIbI
3oHanbHOCTH Ouochepsl. OCHOBHBIE

87 dep 0 POIIT
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps! 0 POIII

89 OKOJIOTrM4eCKHE KPU3KUCHI U UX TIPUYNHBI 0 POIII

90 BosneticTBue genoBeka Ha 6nochepy 0 POII
AHTpPONOr€HHOE BO3/ICUCTBHE HA

91 P ¢ BOSACHETEE 0 POIII
PaCTUTENLHBINA U JKUBOTHBIA MHP

92 OxpanHa mpupo bl 0 PO

93 OCHOBHBIE IPUHIUIIBI YCTONYUBOIO 0 POIII




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1 0 POII
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1 0 POII
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKkpo3BOJIIOLUS U 1 0 PII
e€ pe3ysIbTaThD»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1 0 P3II
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1 0 PAII
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHre 1o TeMe «IKOJIOTHS — HayKa O 1 0 POII
B3aMMOOTHOIICHUSIX OPTaHN3MOBY

100 O606mIeHne o Teme «OpraHu3Mbl U cpeaa 1 0 POII
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1 0 PO
TIOTTYJISIIIH I

B _

102 O600menue o teme «buocdepa 1 0 POII

rJI00abHast IKOCUCTEMAY)
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







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

BriOepute yueOHbIC MaTepHaIbI

* buonorwus, 10 xknace/ Aradgonosa U.b., CuBornazos B.U., O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3natenbctBo «IIpocBemenne»e buomnorus, 11 kmacc/ Aradonona U.b.,
Cugornazo B.I., O01iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTBIO «IPODA»;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Poccuiickast 351eKTpOHHAs IIKOJIa
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