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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepennmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4yeOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM ¢ TeMaM, paclpelielieHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMHM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMU TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YEHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLIUOHHOIO YUYEHUS U 3KOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET 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,
paciiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHHUA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpanusi OMOJOTMYECKUMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIH UM 53BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHUE, OCHOBBI DKOJIOTUH U YUeHHUE 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, MOMyJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHasia B COJAEPKAHUM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILICHUE BAXKHEUIINX OMOJIOTMUYECKUX U KOJIOTHUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU HMHTEpEca K ONpeAesEHHON obsiacTtu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHHHM, MHOTO00pa3Mu W OCOOCHHOCTSIX OHOJOTHYECKHUX CHUCTeM (KIIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

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,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIEJTMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIaKTUKA UH(QEKIIMOHHBIX 3a00J€BaHU, MTpaBuia MOBEJEHUS B NPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0yYaIOIUXCS MHTEIIEKTyaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICIUPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  Jirojie  (CoOmogeHuss Mep NpoPUIaKTHUKA — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37JaHWE  YCIOBHH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYarOIIUMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o0Imero oopa3osanus, cocrtabiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ YUETOM CHEIU(UKH €ro COJAEp)KaHWs M HaIpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4JaroIMXcs B BBIMOJHECHUH TPOSKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIC HAy4YHBIC HCCIICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE IPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuveckuit), oOuocdepusiid. Ilpolecchl, NpoUCXOnAIIME B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [lonarue o 3aBucUMON u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TOJIYYCHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



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

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

IIpakTnueckas padora «lcnosp30BaHWE pPa3IMYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHON KJICTOYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

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

OOopyioBaHHEe: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METONOB KIETOYHON OUOIOTUHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMPYKmMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYINb», «CTpoeHUuE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHnasi pabora «O0HapyXxeHUE OCIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUii».

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CrtpoeHure npoKapuoTUYECKOi KieTku. KierouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma). CTpykTypa IIa3MaTHUYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Dk301uTo3. Kinertounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUMHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmnaparta ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmuo. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIMU MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue U pyHKIUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUuKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTepha3HOM siape. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mpaxcnopm.

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

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass pabdora «MccinemoBaHue IUIa3sMONIM3a U AEIUIAa3MOJIA3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «/3ydyeHue  JABWOKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIM M TeTepoTpodHBI. YyacThe KUCIOpOoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi ¢epMEeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTE3A.

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

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POib MUTOXOHApHUI B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. IlpeumyinecTBa a’poOHOTO MyTH
oOMEeHa BeIecTB rnepes; aHadpOOHBIM. DPHEKTHBHOCTH SFHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

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

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME AJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass paGora «M3ydyeHHe  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «M3yueHue (HEPMEHTATUBHOTO pPAaCIICILICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass 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. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KieTounslil romeocTas.

Bupycbl — HekseTouHble (hOPMBI KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

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

buoungopmamura: unmeepayus u anamuz o6orvuiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocuieckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

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

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (PEMUTOTUUYECKUI) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoOTHUIl. JIUIJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perynsiumss mutotndeckoro nmkia kietku. [Iporpammupyemas kierodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

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

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

Jlaboparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnas padora «HaGnronenue MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HEACSITEIIBHOCTH  OJHOKIJICTOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



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

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

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PYHKUMHA U
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX 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 pactenuii. CkeneThl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
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. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KIETKU. KoxxHOe nbixanue. /[pIxaresnbHas OBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MJIeKonuTaromux. Perymsimus apixanus. JlpixatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpeIusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PaOOThI OPTAaHOB BBIJCICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTemMamMu. Beigenenue y



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

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

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Heil. UMmmyHHasi cucteMa udenoBeka. KietouHblii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte ©  perymsiudss |y  OpraHu3MoB. Pazgpaxumocts 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. DBOJIOIMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
cUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opransl LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpPOEHHE THIPHI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pediekcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTHAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KMU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )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 OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBble kieTku, wiM rametsl. Meno3. Craguun
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. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIEKOMUTAIOIMIUX. 3apOJBIIICBbIE JIUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha >MOpPUOHANBHOE pa3BUTUE PaA3IUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaueHHE NPSMOrO0 M HEIPSMOIo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. 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.

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

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX pAacCTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHSI JISTYLLIKI.

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

IIpakTuyeckasi padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTMka — Hayka 0 HaCJEeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs! JIMHUS, THOPHUIBI, TEHOTHUII, (PEHOTHIL.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHUX

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

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyromiee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HAclIeI0BaHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotel T. Moprana. CuernjieHHOe
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. HacnenoBanne Npru3HaKkoB, CHEMJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUM, XMUBOTHBIX M YEJIOBEKA, 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 TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

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



«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CIEIUICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTnueckass padora  «l3yyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH N3MEHYUBOCTH

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

MopaudukanuonHas U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: 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 myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
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. Moranncen, H. 1. Basuios.

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOApHBIC HK3EMIUIIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIN3HELIOBBIN, HATOT€HETUYECKUN, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

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

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yYCHUS] TEHETHKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenne H. W. BasunoBa o IleHTpax MNpPOUCXOXKICHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

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

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



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

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas TUOpUI3AITHS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUN U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBBIX 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

[Toptpersr: H. W. Basumos, . B. Muuypun, 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, «OtnanéHnas ruopuauzanus», «MyTtaresesy.

JlaGopaTopHas padora «/3ydeHrne COpTOB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKkypceusi «OCHOBHBIE METOIBI M JOCTHMKEHUSI CEJEKIMA pPACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

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

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipons3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

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



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. 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 pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

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

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass 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 m pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopnrba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA  Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIUHULA 3BOJIOLUH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOMIOLMH. MyTalmOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. Iggexm oOymuinounoco zopaviuika. CHudCeHue 2eHemuiecKo2o
paznooobpazus: npuuunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2eros 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuus  mOMyISSIui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(hOIOTHYECKUE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

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



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

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

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymume
CHJIBl HBOJIFOLUN», «IKOJIOIMYEcKass M30JsUUs MONYJSALHN CEeBaHCKOU (openmy,
«['eorpapuueckas M307A0US  JIUCTBEHHUIBI CUOUMPCKOW W JIMCTBEHHUIIBI
JaypcKoi», «IIomysiiuoHHbIE BOIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TpEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pa30BaHHWE BUAOB CHUHUI,
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil ruOpuI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, OOpa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pabora «BrisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass pabora «CpaBHEHHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

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

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



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

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJIOUMH. [Ipunyun cmensvl 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»,  «Creronedans»y,  «Punuodurts»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKIEHUS )KU3HU U €€ ONpoBepkeHHe onbiTaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHn4YecKux BemecTB n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

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



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DIBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX DKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

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

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE IIBETKOBBIX
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.
[Ipoucxoxnenne ampubuii u pentuianil. [IponcxoxkneHne MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTHMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

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

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanwu, JI. ITactep, 1. 1. Meunukos, A. W.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMOUUM», «['€OXpOHOJIOTMYECKass — IIKaJIay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llanmopoTHukn», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne Xu3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pACTEHHM pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yuyeHHe W ONHMCaHWE MCKOIMAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass pabGora «V3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O MPOUCXOKICHHM YEJIOBEKa. Penmmrunosneie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTIMYMS YEIIOBEKA OT KUBOTHBIX. [IpSAMOXOXKIECHUE U KOMIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B AaHTPOIIOTEHESE.

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 NpsAMOXOAALIMNA U MEPBBIA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii — 0o0OmME  MPENIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIIUIX 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. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHASA  AHTPOIIOJIOTMS W MAJIEOAHTPOIIOJIOT U
YeJIOBEUECKUX NOMyJsuui. buoconnanbHbple HCCIEeNOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeTo/1bl aHTPOIOJIOTUNY, «I 0IOBHOW MO3I YEJIOBEKa,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKMMM CIOKETaMH TPOMCXOKICHHSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEM CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

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

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoJHble W JabopaTtopHble. MoaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOI0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJiornueckux ¢akropos. lIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

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

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

Bnaxnocth kak skojorumdeckuid (dakrtop. Ilpucmocobienuss pacteHuit K
HoJUIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

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

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



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

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJeUcTBUS  (Tommueckue, (Qopudeckue, ¢abpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «Du3HONOrHMUECKUEe aaanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutusm», «KoHkypenmus», «CuMOu03»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMHA KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpenax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIUYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

Jlabopatopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



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

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsuuu U €€ peryisnus. buoThndeckuil MOTEHIMaN MOITYJISLHH.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKojOrMYeckoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTEruu. JKOJIOTUUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX 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 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  paGora  «[lpucnocoGneHuss ceMsH  pacTeHHd K
PacCeNICHUIO».

Tema 9. IKo10rus CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3Mamu B OUOIIEHO3E.

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

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOriectBo. bropaznoobOpasue u moHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopeti U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHUM.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHUECKAs TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHose», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «M3ydyeHue paszHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypcHusi «IKCKYpCUsl B THIMYHBIN OuOTEoIeHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHsl B arpodKocHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTa). PUTMUYHOCTD sIBIICHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
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 yriepojga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOIAEH,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kinmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre008aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



sKopeaburumayuu IKocucmem U Ccnocob6o8 6opvOvLl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix 5KocUcmenm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOIHBIE TEPPUTOPUNY», «MOJIeNN yIIPaBIIEMOr0 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

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISAIONIME: OCO3HAHKWE OOYYaIOIIMMUCA POCCHICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTHUA OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILECCE PEATU3ALMU OCHOBHBIX HAIMpPABICHUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOSI3aHHOCTEH, 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 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCeHHUs] OWUOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJAMTEISIM, CO3/TaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUN;

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



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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOILEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHME MOCIEACTBUN M HENPHUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

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

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHHIO U CaMOOOpPa30BAHMUIO 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 OLICHKM MX BO3MOXHBIX IIOCJHEACTBUM s
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
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  NpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJArOMPHUITHBIE SKOJIOIHMUECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLHUAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM 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 HAYYHOTO MBINUICHUS, CO3[JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeKAEHHOCTh B 3HAUYUMOCTH OUOJOTUU JJIi COBPEMEHHOW IUBUIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, GopMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUPa U MPOUCXOJAIIMX B HEM MU3MEHEHUI,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAyYHOW MAESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HCHHBIMHU OTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
LEJTOCTHOCTh HAY4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B IMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWcTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCAJbHblE yuyeOHbIE JEWUCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
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 (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MTOHATUSA JUIsl 00BsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa Uil IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

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

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3TaHUH YUEOHBIX U COI[MAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

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

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apryMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
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 MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIA SA3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAcTO3HABaHWS W 3aIATHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLUIECHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

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

CaMOCTOATENILHO COCTABJISITH IUIAH pPEIICHHS NpodiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQuIeKCUM AJisi OLEHKU CUTyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAIN3E pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUSI COJEpXKaHUS Y4yeOHOro mpeameTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUIBI JESITEIHLHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUMCKUX 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, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIY OPraHOMIaMU KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA M )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

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

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyEeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBJICHUSIMU, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
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 OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  pe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

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



YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oymymiell mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUA O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOTIOIH30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOIICHMS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OMOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M 9KOCHCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITaTPUYECKOTO
BUJI000pA30BaHMUs, BIUSHUS JIBMKYIIUX CHJI SBOJIOIMU HA TEHO(OHI TOMYJISIIUHY,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBA3M MEXIY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOMOTUYECKUX U OHMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsl JOKAa3aTeIbCTBa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BISABISITH TPUUUHHO-CIIEICTBEHHbBIE
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuia mpy paboTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

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

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeAoTBpaIIECHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypenI
1 buonorus xkak Hayka
2 JKuBble cucTeMBbl U UX U3YYCHHE
3 buosnorust Kietku 0.5
4 XuMHYecKasi OpraHu3aIus KICTKA 10
5) Crpoenne u GyHKIUU KICTKA 8
6 OOMeH BelecTB U MpEeBpallleHue SHEPTUU B 9 1
KIICTKE
7 Hacnencteennas uadopmarus u 9 0.5
peanuzanus e€ B KJIETKe
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTrka — Hayka O HACIIEJICTBEHHOCTH H ) 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIENCTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 brorexHonorus u CHHTETHYECKast OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Buonorus kak KOMIIEKCHAst HAyKa U Kak 1
4acTh COBPEMEHHOTO 00IIeCcTBa 04.09.2023
2 JKuBble cucTeMbl U X CBOMCTBA 1 06.09.2023
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 08.09.2023
4 HcTopust OTKPBITHS ¥ M3YYEHUS KIETKH. 1
Kierounas Teopus 11.09.2023
Metonasl MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas pabora
5 «3y4eHre METOI0B KJIETOYHOW OMOJIOTHH 1 05
(xpomarorpadusi, anexTpodopes, ' 13.09.2023
nuddepeHuanibHoe HeHTPUyTrupoBaHUe,
[TLIP)»
6 X 7 1
UMHYECKUI COCTaB KIIETKH 15.09.2023
7 MuHepalibHbI€ BEILIECTBA KJIETKH, UX 1
Ouonoruyeckas poib 18.09.2023
Opranuyeckue BeIecTBa KJIETKH — OeJKH.
8 Jlab 0 06 1 0.5
aboparopHast pabota «O0HapyKeHue 90.09.2023
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX




peaKuuii»

CgoiicTBa, K1accupuKanyst 1 GyHKIUN

| 0enKoB 22.09.2023

10 Opranuyeckue BelecTBa KJIEeTKU —
YTJICBO/IBI 25.09.2023

11 Opranuyeckue BenecTBa KIeTKH —
JIUTTHJIBI 27.09.2023
Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabora «HMccnenoanue

12 0.5
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 29.09.2023
KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudpocharsr (HTD) 02.10.2023
CexBenupoBanue JIHK. Metoapl

14 T€HOMHUKH, TPAHCKPUIITOMHUKH, 04.10.2023
IPOTEOMHUKHU

15 MeToap! CTpYKTypHOU OHOJIOTHN 06.10.2023

1 T I

6 Wbl KJIeTOK. [IpokaproTHueckas KieTka 09.10.2023

CrpoeHue 3yKapHOTHUECKON KIIETKH.

17 HpaKTqufKaﬂ pabota «3y4ueHue cBOMCTB 0.5 11.10.2023
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN ammapaT KIETKH 13.10.2023
OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas padora «3ydyeHue 0.5 16.10.2023

ABWIKCHUS HUTOINIA3Mbl B PACTUTCIIBHBIX




KJICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUIBI KJICTKU:
MUTOXOHJIPHH, TuTacTU bl JlabopaTopHas
pabota «MccnenoBanue mia3Moau3a u
JETUTa3MOJIN3a B PACTUTEBHBIX KIIETKAX)

0.5

18.10.2023

21

HememOpanHbie OpraHoOUIbI KICTKH

20.10.2023

22

Ctpoenue u GyHKIUH S1Ipa

23.10.2023

23

CpaBHI/ITCJIBHaFI XapaKTCPUCTHKA KIICTOK
aykapuor. Jlaboparopnas padora
«M3ydeHune cTpoeHHsl KJIIETOK pa3ImyHbIX
OpPraHUu3MOB»

0.5

25.10.2023

24

ACCUMMIISIIAS U TUCCUMMIISIIIASL — JIBE
CTOpOHBI MeTaboau3Ma. THurbs oOMeHa
BeecTB. JlabopaTopHas pabora
«M3ydyeHune KaTaaTuTHYECKONH aKTHBHOCTH
(bepMeHTOB (Ha MpuMepe aMuia3bl WIn
KaTasas3bl)»

27.10.2023

25

DepMEHTaTUBHBIN XapaKTep peaknui
KJIETOYHOro MeTabonu3Ma. JlabopatopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
pacIICIUIEHHs IEPOKCHIa BOAOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX»

0.5

06.11.2023

26

Bbenku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI

08.11.2023

27

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

10.11.2023




28

dortocuntes

13.11.2023
Xemocwuntes. Jlaboparopras pabota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 15112023
XEMOCHHTE3a»
AHa3poOHbBIC OpraHu3Mbl. Buibt
30 Opoxenus. JlabopaTopHas paborta
«CpaBHeHHE POIIECCOB OPOKEHUS U 17.11.2023
JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI
IHEPreTHYECKOro oOMeHa 20.11.2023
DHeprus MeMOpPaHHOTO rpaiueHTa
32 HpOTOHOB.vCI/IHTeS ATO®: pabora 99 11.2023
npoToHHON AT®-cuHTa3bI
33 Peakmyi MaTpudHOTO CHHTE3a 24.11.2023
34 Tpanckpunus — MaTpUYHBIA CHHTE3
PHK 27.11.2023
35 Tpancisus u e€ 3tTanbl 99.11.2023
36 KoaupoBanue amuHokuciot. Ponb
pubocom B OmocuHTe3e Oenka 01.12.2023
37 Opraau3anus TeHOMa y TPOKaAPHOT U
JyKapuoT 04.12.2023
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT 06.12.2023
39 Bupycsl — BHeKIeTOUHBIE (HOPMBI KU3HH 0.5
U obnuratHble napasutsl. [Ipakruyeckas 08.12.2023




pabota «Co3iaHue MOJENN BUPyCa»

BupycHsle 3a0051eBaHuS YEIOBEKA,

4
0 YKUBOTHBIX, PACTEHUI 11.12.2023
41 HanorexHonoruu B 610I0TUH U MEAULIUHE 13.12.2023
42 X i
W3HEHHBIN LUKJI KIETKU 15.12.2023
43 Matpuunslii cunte3 JTHK 18.12.2023
Xpomocomsl. JTaboparopHast pabota
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 90.12.2023
MHUKpOIpenapaTax»
45 JleneHue KJICTKHM — MHTO3 99122023
Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTtopHast pabora «Habmronenue
46 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa 25.12.2023
(Ha TOTOBBIX MUKPOIIpENaparax)»
47 Peryssinus »KM3HEHHOTO IUKJIA KIETOK 27 12.2023
48 OpranusMm Kak eJuHOE 11eI0€ 29.12.2023
Txanu pacrenuii. Jlaboparopnas pabota
49 . - 0.5
«M3yueHune TKaHeN pacTeHUI» 08.01.2024
TxaHW )KUBOTHBIX U Y€JIOBEKA.
n 7 .
50 JlabopatopHas pabota «/3yueHne TkaHeH 0.5 10.01.2024
KUBOTHBIX»
51 Opranbl. CHCTEMBI OPTAaHOB. 0.5




JlaboparopHas pabota «3ydeHne opranoB 12.01.2024

I[BETKOBOT'O PACTCHUS
52 Ornopa Tena opranu3MoB 15.01.2024
53 JIBr>KeHHEe OpraHu3MOB 17.01.2024
54 [lutaHue opraHu3MoB 10.01.2024
55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.

[TumeBapuTenbHas cucTeMa 4eoBeKa 22.01.2024
56 JlpIxaHue opraHu3MoB 94.01.2024
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U

YenoBeKa 26.01.2024
58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

29.01.2024

59 KpoBeHnocHas cucrema mo3BOHOYHBIX

JKUBOTHBIX U Y€JIOBEKa 31.01.2024
60 Beiaenenue y opranusmos 02.02.2024
61 3amuTa y OpraHu3MoB 05.02.2024
62 NMMmyHHas cuctema 4yeioBeKa 07.02.2024
63 PaznpaxxumMocTh U perymsiuus y

OpraHU3MOB 09.02.2024
64 I'ymopaiibHas perysius ¥ 9HJI0KPUHHAS




CHUCTCMA )KMBOTHBIX U YCJIOBCKA

12.02.2024

65 DopMbI pa3MHOXKEHHS OPraHU3MOB 14.02.2024
66 [TomoBoe pazMHOKEHUE 16.02.2024
o7 Metios 19.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
NOJIOBBIX KJIeTOK. JlabopaTopHas pabora
68 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 21.02.2024
TOTOBBIX MHUKpOIpEnapaTax»
69 WnauBuyanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3 26.02.2024
20 3akyaJKa OpraHOB U TKaHEU U3
3apOIBIIICBHIX JINCTKOB 28.02.2024
Poct u pazBuTHE JKUBOTHBIX.
JlaGopatopHas pabota «BrIsBieHHe
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 01.03.2024
MO3BOHOYHBIX JKUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.
72 JlaGoparopHas paboTa «CTpoeHI:Ie OpraHoB 0.5 04.03.2024
Pa3sMHOKEHUs BBICIIMX PAaCTEHUII»
73 WcTopust CTAaHOBIICHUS M Pa3BUTHS
TEeHETUKHU KaK HayK1 06.03.2024
OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
74 JlaGopaTtopHnast pabota «,ZIpOSO(i)I/IJ'IauKaK 0.5 11.03.2024
O00BEKT TeHETUICCKUX UCCIICIOBAHMI
75 3aKOHOMEPHOCTH HACJIEI0BAaHUS 0.5




NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas padbora
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpenuBaHus y Apo30duisr"

13.03.2024

I{uTonorunueckre OCHOBBI

76
MOHOTHOPHUIHOTO CKPEIIUBaHUS 15.03.2024
77 AHanu3upymrouiee CKpeluuBaHue.
Henonnoe nomunupoBanue 18.03.2024
JurulpunHoe ckpenBaHue.
[TpakTuueckas pabota «3yuenue
78 0.5
pe3yabTaTOB AUTUOPUIHOTO CKPEIIMBAHUS 20.03.2024
y IpO30(HITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO
CKpCITUBaHMS 22.03.2024
80 C
IIETUICHHOE HACJICIOBaHUE TIPU3HAKOB 01.04.2024
81 XpOMOCOMHAasI TEOPUS HACIISJICTBEHHOCTH 03.04.2024
82 r
€HEeTHKa ToJa 05.04.2024
83 r
€HOTHII KaK IIeJI0OCTHAsl CUCTeMa 08.04.2024
84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS
pacTeHHi, ’KUBOTHBIX U YeJIOBEKa 10.04.2024
85 M3MeHunBOCTD MpU3HAKOB. BHbl
U3MEHYHBOCTH 12.04.2024
86 MonudukamonHas n3MEHIHBOCTh

15.04.2024




87

BapuauvoHHbIN psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOM»

0.5

17.04.2024

88

I'eHOTHIIMUECKAs N3MEHYNBOCTD.
KoMOnHaTHBHAs H3MEHUYHMBOCTE

19.04.2024

89

MyTanuoHHasi U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

22.04.2024

90

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DNMUTeHETHKA U ATTUT€HOMHUKA

24.04.2024

91

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

26.04.2024

92

MeToasl METUITMHCKON T€HETUKHT

29.04.2024

93

3HaueHne MEIUIINHCKON M€ HETUKU B
MPEIOTBPALIEHUH U JICUCHUHT
reHETHYECKUX 3a00JIEBAHNN YETIOBEKA

03.05.2024

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas paborta «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
YKUBOTHBIX)

0.5

06.05.2024

95

MeTto/1bI cCeIeKIIMOHHON paboTHI.
JlaGopaTtopHast pabota «/3yueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

08.05.2024




JlocTr>KEeHMS CeJIEKIMU PACTEHUM U

96 JKUBOTHBIX. HpaKTqu:CKaﬂ pabora 1 10.05.2024
«[IpuBHBKa pacTeHUI
97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE 1
TEHETUYECKUX PECYPCOB 13.05.2024
broTexHoNorns Kak HayKa U OTpaciib
98 npousBojcTBa. [IpakTudeckas padora 1 0.5 15.05.2024
«M3yuenne 00beKTOB OMOTEXHOIOTUIY
99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON 1
Ounonoruun 17.05.2024
100 XpOMOCOMHasI ¥ T€HHAs WH)KEHEPUS 1 20.05.2024
101 Menunmackue OMOTEXHOJIOTUI 1 99 05.2024
102 Pesepaublit ypok. [loBTOpenue, 1
0000111eHHEe, CUCTEMATH3AIlA 3HAHUH 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME







