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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIe TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MIPU3BaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEUITMHOM, 9KOJIOTUEH, TICUXOJIOTUEH, CTTIOPTOM MITU BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpPHUpPOBaHME TIO pazjiellaM M TeMaM, paclpeesieHue Mo Kjaccam,
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 HM3y4YEHUEM OHOJIOTMHM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >XKHU3HU, 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, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKaHUS OHOJOTHYECKOrOo 0Opa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3zoBaHuUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEIEKINN, OMOTEXHOJIOIMH, 3BOTIOLIUOHHOTO YUYEHHUS U SKOJIOTUH.

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 OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paciiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHHS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpanusi OMOJIOTMYECKUMX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUMOHHBI 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 MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, OIS,
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
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHMU MHTEpECA K ONpeAesIEHHON o0jacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTAX OHOJIOTHUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOM U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTopun W B npupone (HaOMoneHHe, HU3MEpEHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

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
npoQUIaKTUKA UH(EKIIMOHHBIX 3a00JEBaHMM, ITpaBuia MOBEJEHUS B NMPHUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

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



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  JIIojie  (CoOmroeHuss Mep NpOoPUIaKTUKKA  3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHM€  YCIOBMM  JUIsi  OCO3HAHHOIO  BBIOOpAa  OOyYarOIIMMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

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

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COAEpKaHWs M HaIlpaBJICHHOCTH 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
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUN.



COAEPXKXAHUE OBYUYEHUA
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 TOHCKOBBIC 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-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMH C JIpPYrUMU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpIraHU3aLMs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(OuoreoueHotuueckuit), oOuocdepnsiii. Ilpoueccbl, NpoUCXOIAIIME B KUBBIX
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. [louarue o 3aBucUMON u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buonmornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IMYHBIX METONOB IIPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC ITOJOKEHHUS COBPEMEHHON KJICTOYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
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.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

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

Tema 4. Xumuueckasi opranu3anus KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
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 KIETKHA. buosiornyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypauus. CpoiictBa OenkoB. Kiaccupukanus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, IMCaXapu/ibl, OJUTocaxapuibl U MOIUCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukanys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuuu AT®. BoccTaHOBICHHBIE IEPEHOCUYUKH, UX (DYHKIIMH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyl. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

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

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
peaKIUii».

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CtpoenHue nmpokapuoTHIeckoit kietku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paroruTo3. Dk3o1uTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapart I'onpmxu, JTU30COMBI, X CTPOCHHE U (YHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHIPHUH,  IJIACTHIBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHwe U JBWKEHUE JKTYTHUKOB U pecHUYeK. MHKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOK).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

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

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

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

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JTUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICHCTBUA.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMEHa BeIIeCTB mepes aHa3POOHBIM. DPHEKTUBHOCTH SIHEPTETUIECKOTO 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», «Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

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

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

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOIO pACIICTUICHUS
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. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAUICIbHOCTb, 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
onocuHTese 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 Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

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

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perynsuuss mutotnueckoro umkiaa kiuetku. [Iporpammupyemast KieTodHas
rudeb — anomnTo3.

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

JleMoHCTpauumn

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

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

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSITCIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm kak enuHoe uesnoe. ['omeocras.

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

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

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MHUHEPAJIBHBIX BEIIECTB pacTeHusAMU. lIutaHue >kxuMBOTHBIX. BHyTpHIONIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomux. Perymsus npixanus. JlprxareabHble 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. OBOJIIOLHOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMu. Beinenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIIMOHHPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

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

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazmpaxxumocTte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryismus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembny, «CTpoeHue CTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cuctema», «IHIOKPUHHAS cHUCTeEMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIpENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTIOBaHUE JJIS1 IEMOHCTPAIIMU TTOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero Mecro B JKM3HEHHOM LHUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha npumepe Jsarymku). Jpobnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YaCTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHAbHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

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



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHuid. OOpa3zoBaHWe CHOp B Ipolecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMmarTo3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKI MXa», <OKH3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

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

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

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

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W Pa3BUTHS TEHETUKM Kak Hayku. PaGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

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



OcCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJIOTMYECKUN,  IMTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBI CKPETIIMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

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

JurnOpugHoe ckpemrBanue. TpeTuit 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILUBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUs HACIIEACTBEHHOCTH.

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

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

['eHETHYECKUIT KOHTPOJIb PAa3BUTHsI PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaK)Ke (PU3NOIOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKILIHMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

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



«Kapuotun uenoseka», «Kapuotun apozodpuis», «KaprHoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «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 CIEIJICHHOTO HACIIEIOBaHUsI MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

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

MopaudukanruonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYHUBOCTH.
Buapl reHOTUNTHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAS.

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

MyTanmonHass HM3MEHYMBOCTh. 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 MpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB 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 repOapHbIe 3K3EMIUISIPbl KOMHATHBIX DPACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. 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
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
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 opranu3mMoB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas TUOpUI3AITHS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTHKEHUS CEJEKIIMU PACTEHUN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2eHemUYeCKUMU pPecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «OtnanéHnas ruopuauzanus», «MyTtareHesy.

JlabopaTopHasi padora «/3yyeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKRypeusi «OCHOBHBIE METOAbI W JOCTHKEHHS CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OHUOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€fika, 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.



Kierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTEHUM U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

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

Menununckue OuotexHonoruu. [loctrenomuas nmudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g 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
IPOMU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KIIACC

Tema 1. 3apoxaenne u pa3BUTHE 3BOJIIHOHHBIX NPEACTABJIECHUH 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 cuaTeTHYecKOoW Teopuu sBomonuu (CT3). Heirpanshas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

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

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIHME CHJIBbI) 3BOJIONUHA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigpa cenos 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOMIM3UPYIOIIMMA,  pa3phIBAIOLIUI
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuid y OpraHu3MoB: MOpP(OIOrHYecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOMIOIMHU. M3omsmus — kimoueBor (dakTop BupooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJIOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

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

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpapuueckas M307A0US  JIMCTBEHHUIBI CUOUMPCKOW U  JIMCTBEHHUILIBI
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 €€
OTHOCUTENBHOCTHY, «Kpurepuu Buaa», «Buuapl-nBolHUKN», «CTpyKTypa Buaa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TpEX BUAOB JaHABIIICH», «IKOJIOIMYECKOE BUI000pPA30BaHHWE BUAOB CHHUI,
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi 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 pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHME BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Jlabopatopnast pa6ora «3yuenue apoMopdo30B U HAMOATANTAIUN Y
pacTeHUM U )KUBOTHBIX).

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrMyeckue MeETO.bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.



buoreorpaduueckue Meroapl uszydeHus sBomonuu. CpaBHeHHE (QIIOPHI U
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTMYeCcKue MEXAaHU3Mbl SBOJIIOLUA OHTOTEHE3a W TOABJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKyISIpPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLMY.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy, — «Punmoduth»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30Hb 3emium», «lpeiid KOHTHHEHTOBY,
«Penuktel»y, «HavanbHble cTaguu SMOpPHUOHATBHOTO PAa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyauUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [JloHayyHble IpenCTaBlICHUs O 3apPOKIEHUU KU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

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



Hctopust 3emu U MeToabl €€ H3ydeHHs. Fckomaemble OpraHuyeckue
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoXxpoHosorndyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, JTOXH.

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

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

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBbie XOpa0OBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO 3paM M IEpUOJAM: apXeu, MPOTEPO30W,
najgeo30i, Me3030M, KaifHO30¥. OOmas xapakTepucThKa KiuMara |
reoJIOrn4ecknx mporeccoB. llosiBieHHE W pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHUSI — SKOJIOTMYECKUE KPU3UCHI Mpouuioro. [Ipuunuel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [Tactep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xonnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny, «Cxema onbita JI. ITactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrema >XKUBOW TpHPOAbD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim», «Mxw», «llanoporHuku», «l ol0ceMeHHbIE



pactenusi», «OpraHbl I[BETKOBBIX pacTeHUi», «Cxema pa3BUTUSA KUBOTHOTO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeifmuey, «KuiiedHomonocTHbIe,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IaJIC030MCKOM 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, YydYesla NTHLl W 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEHN, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Mumiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlaGoparopHasi padora «/3ydeHuMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMHA. CHCTEMAaTHYECKOE MOJI0KEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJBHOU
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOTHYECKre, COI[UaTbHbIC.
CooTHol1ieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPENIOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBEeK HEAHAEPTAIbCKUN



KaK BHJI JIIOJIEM XOJOJHOTO KJMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka u NajgeOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSIUIX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickasi),  aBCTpajo-HeTrpoujHas  (dKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeuecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucrnocoOeHHOCTh YeJOBEKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEepbl.
Bnusnue reorpadguueckoit cpeapl W apeiida TeHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuinHapabie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOIIONUHI OUOJIOTHYECKOTO U COLIUAIIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«IIpenku yenoBekay, « ITanbl SBOTIOLMN YETOBEKay, «Pachl UeIIOBEKaY.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU UM OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOTIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJIEIb
yeperna 4YeIoBeKa W uepena IIMMIIAH3€, MOJENIb KUCTH YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJIHN TOpCca MPEIKOB YEIOBEKa.

Jlabopatopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «3yyeHne 3KOJIOrHYECKHUX aalTallui YETOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou



3apoxxaeHue u pa3Butue 3xonoruu B Tpynax A. 'ymGonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3agaun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3Hau€HHE OSKOJOTMYECKHX 3HAHWM [  4YeJOBEeKa. JKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaMu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

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

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

OkoJnoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX JercTBus. Knaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

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

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
NoJAJIep )KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
TOJUYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.



XKuzuennoie Qopmbel opranusmoB. [lonstne o ku3HEHHOU (dopme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanumn

Tabmuubl 1 cxembl: «Jkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KusHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KommeHncanuzm».

O6opynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCTOCOOJIECHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydelia MTHUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOIIMUX B Pa3HbIX cpeaax,
repOapul U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUM >KU3HHM, repOapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Ouonornyeckas cucreMa. Poinb HEOJHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U



0COOEHHOCTEHN OMOJIOTHUU BUAOB B (DOPMHUPOBAHUH MTPOCTPAHCTBEHHOW CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyisiuuu U €€ peryidnus. bHoThueckuid MOTEHUHAN MOMYJISIIUU.
MoaenupoBanve TMHAMHUKHA NONYJISIIAKA. KpUBbIE pOCTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUS. Perymnsiiids YUCICHHOCTH MOMYJALMA: posib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3mepsl skosormdeckomn
Hui. [loTeHnnanbHas U pealTu30BaHHAas! HUILIU.

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

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

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIIIN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB U TOTOK YHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI UCel, OMOMACChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha



cykueccun. Knmmmakcnoe coo6miectBo. buopasnoodpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. DKocucmemvl Mopet U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

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

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoickas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Poib kackaonoeo s¢ghghexkma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOpeanU3MeHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMBUS.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykTypa  OHWoueHO3a»,  «DKOCHUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«JKkonoruyeckas nupamuaa OMOMacch», «IKOJIOTMYEcKas MUpaMUIa SHEPTUMY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «9KoCUCTeMa 03€epa», «ArporeH03», «KpyroBopoT BEMIECTB M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uyydelia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopunasi padora «l3ydeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WJIM OMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsSI B arpo’KOCHCTeMY (Ha MOJ€ WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA



buocepa — obmeruranerapHas o0osouka 3eMiid, T/A€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA JXKM3Hb. PazBuTHe mpeacTaBieHuit o 6uocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrar. XKuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

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

3oHanbHOCTh Ouochepnl. I[lonsitTue o Omome. OCHOBHBIE OMOMBI CYIIM:
TYyHJIpa, XBOIHBIE Jieca, CMELIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHI[UANA U
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

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

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HpUPOIEY,
«KpyroBopoT Bojabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «Kiaumatudyeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX TPUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbI MPHUPOJIBL.
Kpacaesie xHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W MPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTre METOJOB MOHUTOPHMHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusarowjue O00CMyn K



ungopmayuu NnoO COCMOAHUIO OMOENbHLIX 6U008 U dKkocucmem. OcHoOBbL
9Kopeaburumayuu dKocucmem U cnocooog 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHseMbIe IPUPOIHBIE TEPPUTOPHUI», «MOIETH YIPABIIEMOT0 MUPaY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

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 CIEAYIOUIME COCTABISAIONINE: OCO3HAHUE O0YYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPHYECKUMH 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, YETOBEKY TPyJla 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 OTPa)XaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIIUXCsl pYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOLIECCE peai3allid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMI0 1O 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 IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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 MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TMOHUMAaHUS 3HAUYECHUS OHOJOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH 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, TPYa, OOIMIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
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
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

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

OCO3HAHME MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, 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 CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

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

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUU TNpoOJeM, CBSA3aHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

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



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON U COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKW, OCHOBAHHOIO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJOTMM KaK HayKd, OCO3HAaHHUS €€ poJu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IWBWJIM3ALINU:
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,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TPaMOTHOCTH OOydarommxcs, GopMHpPyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUPa U MPOUCXOM[IINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peajbHbIX JKU3HCHHBIX CUTYaIUIX;

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

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWUOJOTHH B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTpa)kalollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHWE,  WU3MEpPEHHe, OKCIEePUMEHT W  JApYrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

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

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

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

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpPaBHEHM S, Ki1acCu(pUKaIU, 0000IICHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS ISl OOBsICHEHUST (DAKTOB U SIBICHUIM
YKUBOU IIPUPOLBI;

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

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



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

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

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOACHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUSI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX M COITUAIBHBIX MPOCKTOB;

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

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

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

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 PA3TUUHBIX UCTOYHUKAX MHPOpPMAIUH (TEKCTe Yy4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh U HETPOTUBOPEUNBOCTH;

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpPMALMEH: TPUMEHATH XHUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyaIluH,
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 CBOU BO3PAKEHNUS,

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

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



NPUHUMATh LEJIM  COBMECTHOM  JAESATENbHOCTH, OPraHU30BbIBaTH H
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTABJISITh IUIAH JEHUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEU C TIO3ULUUNA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsTUBHBIMHU AeHCTBUAMMU:

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
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHS NpoOJeMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

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

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LEISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATH PHUCKM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpU aHaJIW3€ pe3yJbTaToOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorusi»y Ha yray0iaE€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecredeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopust T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMmocoMHas TeOpust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKa, IPOLECCOB IKHU3HEAEITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMUJAMHU KIETKH H HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX 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 U )KU3HEHHBIX IIUKJIOB 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 HCIOJIb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBaHMS, AaHATW3UPOBATH IOIYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

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

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



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymieil mpodecCHoHambHOM
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTMYECKOro 00pa3oBaHMs B OpraHuU3alUsX  CpPEeIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpa, B IIO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMHHOB U TMOHATUH (BHJI, 3KocucTeMma, Oumocdepa), OMOJOTMUECKHUE TEOPHUU
(oBomronimoHHas Tteopust Y. JlapBuHa, CUHTETHUYECKAs] TEOPUS SBOJIIOLMN), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npaswna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), COco0aMu BBISIBICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOLE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIY MPOLECCaMU 3BOJIOLHUU,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U Cpelbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJY UCCIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSIMHU, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HUX OKCIECPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

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

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHbIX K3MEHEHUH B Ouocdepe;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne i/l IporpaMmb1 pas Beero Kontpoabusbie IlpakTnueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
1 buonorus kak Hayka 1
2 JKuBbI€e cHCTEMBI 1 X U3yUYEHUE 2
3 buosorust kineTku 2 0.5
4 XHUMHYECKasi OpraHu3anys KIECTKH 10 1
9) Crpoenre u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKe
7 HaCJ'IeI[CTBeHIfa}I uHpopManus U 9 05
peanu3anys e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHOkeHuE U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa 0 HaCJIE€CTBEHHOCTU U 2 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTETUYECKast OMOJIOTHs 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

New/m pOrpaMMBI Beero Kontposbuble IlpakTuueckne  JJIeKTpoHHbBIE (HH(pOBLIE)
padoThI paboThI o0pa3oBaTe/bHbIE Pecypchl
bubmuoreka [JOK
1 3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4 https://m.edsoo.ru
MIPEJICTaBICHHUIA B OMOJOTHU http://school-collection.edu.ru/
https://resh.edu.ru/
bubmuorexa [JOK
2 MUuUKpo3BOIIONNS U €8 15 2 hitps://m.edso0.ru
p H PE3YILTATE! http://school-collection.edu.ru/
https://resh.edu.ru/
bubnuoreka [{OK
3 MaxpoaBonronus 1 €€ pe3yabTaThl 6 https://m.edsoo.ru
http://bio.1september.ru/urok/
bu6mmoreka [JOK
4 [IpoucxoxaeHue U pa3BUTHE KU3HU HA 16 15 https://m.edsoo0.ru/
3emuite ' http://school-collection.edu.ru/
bu6mmoreka [JOK
5 [Ipoucxoxaenue yenoBeka — 11 1 https://m.edsoo.ru
AHTPOIIOTEHE3 http://school-collection.edu.ru/
https://resh.edu.ru/
bubnuorexa [JOK
DKOJIOTHS — HayKa O B3aWMOOTHOIIIEHUSIX https://m.edsoo.ru
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5 ttp://school-collection.edu.ru/
C OKpYIKaroIIeH cpeoit https://resh.edu.ru/
http://bio.1september.ru/urok/
bubnuorexa [JOK
7 Opranu3Mebl U cpesia OOUTaHUs 9 1.5 https://m.eds00.1u

http://school-collection.edu.ru/
https://resh.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
http://bio.1september.ru/urok/
http://school-collection.edu.ru/
https://resh.edu.ru/

http://bio.1september.ru/urok/

DKOJIOTHS BUJOB U MOIMYJISIITUI

10

0.5

bubmuorexa [JOK
https://m.edsoo.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
http://bio.1september.ru/urok/

10

11

12

OKoJIorus COO6I.H€CTB. DKOJIOTUYECKHE
CUCTCMBI

buocdepa — rinobanbHas skocuctema

YenoBek u OKpYyzKaromas cpeaia

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

13

102

0.5

7.5

bubmuorexa [JOK
https://m.edsoo.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
_http://bio.1september.ru/urok/
bubmmoreka [JOK
https://m.edsoo.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
_http://bio.1september.ru/urok/
bubnuorexa [JOK
https://m.edsoo.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
http://bio.1september.ru/urok/



http://bio.1september.ru/urok/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://bio.1september.ru/urok/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://bio.1september.ru/urok/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://bio.1september.ru/urok/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://bio.1september.ru/urok/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3y4eHus!

EI/IOJIOFHSI KaK KOMIIJICKCHAasA HaYKa " KaK 9aCThb COBpeMeHHOFO
oOmrecTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )KUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHA U U3YUCHUA KIICTKU. Knerounas TCOPHUA

MeToap! MOJIEKYISIPHON M KIIETOYHOH OMOJIOTHH.
[TpakTuyeckas pabdora «M3ydeHue MeTOI0B KJIETOYHOM
6uonoruu (xpomarorpadus, snexkrpodopes,
muddepennmanbHoe neHTpudyruponanue, [11P)»

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'ILHHe BCIICCTBA KJIICTKH, UX Omosorunyeckas POJib

Opranuyeckue BellecTBa KiIeTku — 6enku. JlabopaTopHas
pabota «O6Hapyx’eHHe OETKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX
peakuuii»

0.5

10

CroiicTBa, knaccupukanus 1 GyHKIHH OEITKOB

Opl" AHUYCCKHUC BCIICCTBA KIICTKHU — YIJICBOAbI

11

12

OpFaHH'-IeCKI/Ie BEIICCTBA KJICTKU — JIMIIUbI

Hyxnennossie kucnotsl. JJHK u PHK. JlaGopaTtopnas pabora

«HccnenoBanue HYKJIICMHOBBIX KHCJIOT, BBIACJICHHBIX U3 KJICTOK

Pa3IMYHBIX OPraHU3MOB

0.5

13

Crpoenne u pynkuun AT®. [Ipyrue nHykineo3uarpudocdarsl




(HT®)

CexBenuponanue JJHK. MeToabl reHOMUKH,

14 TPAHCKPUIITOMUKH, TIPOTCOMUKHU

15 MeToapl CTPYKTYPHOM OHOIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka

17 Crtpoenue sykapruoTHdecKon KieTku. [IpakTudeckas pabora 05
«M3yueHne cBOUCTB KJIECTOYHOU MEMOpPaHbI» '

18 IToBepXHOCTHBIN anmapar KJIETK!

19 OnnomeMOpanHble opraHou bl kietku. [IpakTudeckas pabota 05
«M3yueHune NBUKEHUS IIUTOIIa3Mbl B PACTUTEIBHBIX KIETKaX)» '
[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH,

20 mactuabl. JlaboparopHas padota «lccnemoBanue mia3Moan3a 0.5
U JICTIIIA3MOJIN3a B PACTUTEIBHBIX KIETKaX»

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH

22 Crpoenuie u GyHKIUH s7pa
CpaBHHTENBbHAS XapaKTEPUCTHUKA KIIETOK DYKapHOT.

23 JlaboparopHas pabota «3ydueHre CTpOeHHS KIETOK 0.5
pa3IMYHBIX OPTAHU3MOB)

ACCUMUIISITIVS ¥ TUCCUMIIISAIINS — JBE CTOPOHBI METa00IM3Ma.

24 Tunsl oOMeHa Bemiects. JIabopaTopHas padora «/3yuenue
KaTaJINTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMUIIa3bl WA KaTalasbl)»

DepMEHTaTUBHBIN XapaKTEP peaKHil KJIIETOYHOTO

o5 MeTtabonusma. JlaboparopHas padota «M3ydenne 05
(hepMEHTATUBHOTO PACIICTUICHHS TIEPOKCH/Ia BOJOPOAA B '
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

26 Benku-akTuBaTOpH! U OCNKH-UHTUOUTOPHI

27 ABTOTpOGHBII THIT OOMEHa BEIIECTB




28 dorocuHTE3 1

29 Xemocunres. Jlaboparopnas pabota «CpaBHeHHUE MPOIIECCOB 1 05
dboToCUHTE3a 1 XEMOCHHTE32) '

30 AHnaspoOHbIe opranu3Mbl. Bubl 6poskenus. Jlaboparopras 1
pabota «CpaBHEHUE MPOIECCOB OPOKEHUS U JBIXAHU

31 AdpoOHBIC OPraHU3MBbL. JTAIbl SHEPTETHIECKOTO 0OMEHa 1

39 DHeprus MeMOpaHHOTO rpaaueHTa NpoToHoB. Cunte3 ATD: 1
pabota nmporoHHON AT®-crHTa3bI

33 Peakuimu MaTpuyHOTO CHHTE3a

34 Tpanckpunius — marpuuabiii cuHTe3 PHK 1

35 Tpancisus u e€ 3rambl

36 KomupoBanue amuaOKHCIOT. Poih prbocoM B OMOCHHTE3E 1
Oenka

37 Opranuzanys reHoMa y mpoKapuoT U dYKapuoT

38 MonexymnsipHbIe MEXaHU3MBI YKCIIPECCHU TEHOB Y YKapHOT

39 Bupycsl — BHekIIeTOUHBIE ()OPMBI )KU3HU U OOJUTaTHBIC 1 05
napa3uTthl. [Ipaktuueckas padora «Co3gaHue MOAETH BUPYCay '

40 Bupychsie 3a0o05eBanus 4enoBeKa, )KUBOTHBIX, PACTEHUN 1

41 HanotexHonoruu B OHOJIOTHH U MEIUITIHE 1

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunslii cunte3 JTHK 1

44 Xpomocomsl. Jlaboparoprast pabota «3ydeHrne XxpoMocoM Ha 1 05
TOTOBBIX MUKpOIIpenapaTax»

45 Jlenenue KIETKU — MHTO3 1
Tunst knetok. Kapuokunes u nurokunes. Jlaboparophas

46 pabota «HabmoaeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa 1 0.5

Jyka (Ha TOTOBBIX MHUKpOIIpErnapaTax)»




47

Peryn;mml JKM3HCHHOTI'O IMKJIa KJICTOK

48 Opranu3M Kak eIuHOE 11eI0e

49 Txanu pacrenuii. Jlaboparopnas pabota «/3y4yeHne TkaHeu 1 05
pacTeHui»

50 TxaHu )KUBOTHBIX U YenoBeka. JlabopaTopHas padora 1 05
«M3yveHne TKaHel JKUBOTHBIX) '

51 Opransbl. Cucremsl opraHos. JlaboparopHas padora «M3ydyeHue 1 05
OpIaHOB LIBETKOBOTO PACTEHHS»

52 Ornopa Tena opraHu3MoB

53 JIBroKeHHe OpraHu3MOB 1

54 [lutaHue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX. [IHIeBapuTenbHAS 1
crcTeMa YeJIOBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIprxanue Mmo3BOHOYHBIX KUBOTHBIX U YEIOBEKA 1

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucTeMa mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1

60 Beiaenenue y opranusmMos 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTema 4yenoBeka 1

63 Pa3npaxuMOCTh U Peryisinus y OpraHu3MOB 1

64 ['ymopanbHast peryssius ¥ SHIOKpUHHAsE CHCTEMa )KUBOTHBIX U 1
YeoBeKa

65 @opMBbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pazMHOKEHUE 1

67

Meiios




l'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJIOBBIX KIETOK.

68 JlaGopaTtopHas pabota «/3yueHue CTpOeHHUs MOJOBBIX KIETOK 1 0.5
Ha FOTOBBIX MUKpPOIIpenapaTax»

69 WNHauBuayanbHOE pa3sBUTHE OPraHU3MOB — OHTOI'€HE3

70 3akJajika OpraHoOB M TKaHEeH U3 3apOJIbIIIEBBIX JHUCTKOB 1
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabora

71 «BpIsBIEHNE TPU3HAKOB CXOCTBA 3apOABIIIEH TO3BOHOYHBIX 1 0.5
KUBOTHBIX»

7 Pa3zmHoeHue u pazButue pactenuil. Jlaboparopuas padora 1 05
«CTpoeHue OpraHoB pa3MHOKEHHS BBICIIUX PACTECHHIN '

73 VcTropus CTaHOBJIEHUS U Pa3BUTHSI TEHETUKU KaK HAYKH 1

74 OcHoOBHbIE IOHATHS U CUMBOJIBI TeHETUKH. JlabopaTopHas 1 05
pabora «JIlpozoduiia kak 00bEKT TeHEeTUYECKUX UCCIICTOBAHMIN '
3aKOHOMEPHOCTH HaclieI0BaHUs IPU3HAKOB. MOHOTHOpUIHOE

75 ckpentuBanue. [Ipaktuueckas padota "M3yueHue pe3ynbTaToB 1 0.5
MOHOTHOPUAHOTO CKPEIIUBAHUS Y Ip030(UIbI"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO CKPELMBaHUS

77 AHanuzupyroliee ckpeuiuBanue. Hermonnoe noMuHupoBaHue 1
Jurubpunnoe ckpeuBanue. [Ipaktudeckas padborta

78 «M3ydyeHue pe3ynpTaToB IUTHOPUIHOTO CKPEIMBAHUS Y 1 0.5
JPO30(QHITBI»

79 [uTonoruyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMS 1

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHetnka mona 1

83 I'enoTum Kak 1eI0CTHAS CUCTEMA 1

84 ['eHeTHYeCKUi KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U 1




YCIO0BCKa

85 M3MeH4nBOCTh NpU3HAKOB. Buibl n3MeHUYHBOCTH

86 MonudukamonHas U3MEHIHUBOCTh
Bapuannonsslii psii 1 BapuanuonHas Kpusas. JlaboparopHas

87 pabota «MccnenoBanue 3aKOHOMEPHOCTEH MOIN(DUKAITMOHHON 05
n3MeHYuBOCTU. [TocTpoeHre BapuallMOHHOTO psiaa u '
BApUALIMOHHON KPUBOM»

88 ['enoTunuueckas n3MeHUUBOCTh. KoMOMHaTHBHAsS
U3MEHYNBOCTh

89 MyranuoHHast U3MeHYMBOCTb. [IpakTnyeckas padora 05
«MyTtaiuu y 1po30¢puiibl (Ha TOTOBBIX MUKpOIpenapaTax)» '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. JMUTeHEeTHKa U
STMUTEHOMHUKA

01 ['enetuka yenoseka. [Ipaktuyeckas pabora «CocTaBieHue u 05
aHAJIU3 POJIOCIOBHOI»

92 MeTtoapl METUIIMHCKON T€HETUKU

93 3HavYeHre METUIIMHCKON TeHETUKU B TIPETOTBPAIICHUH U
JICUEHUHU TeHETUYEeCKUX 3a00JIeBaHUH YeI0BEeKa
OcHoBHBIE TIOHATHS cenekuuu. JJaboparopHas pabota

94 «M3yueHne copToB KyIbTYPHBIX PACTEHUH U IOPOJI JOMAIIHUX 0.5
KUBOTHBIX»

95 Mertoab! cenekMoHHOM paboTsl. JlJabopaTopHas pabora 05
«V3ydyeHne MeTo/10B CeNeKIMH PacTeHHID» '

96 JlocTrkeHMs CeNIeKIMM PACTEHHI U )KUBOTHBIX. [IpakTrueckas
pabota «I[IpuBHBKa pacTeHUII

97 CoxpaHeHue, U3y4eHHEe U UCII0JIb30BaHUE T€HETUUYECKUX
pecypcoB

98 brorexHomorus Kak Hayka U OTpaciib MPOU3BOJICTRA. 0.5




[IpakTudeckas padora «3ydueHrne 0ObEKTOB OMOTEXHOIOTHIY

99 OCHOBHBIE HAIIPABJICHHUS CHHTETUICCKON OMOI0THN

100 XpoMOCOMHAas M TeHHAsI HH)KEHEPUs 1
101 MeaunuHcKue OMOTEXHOJIOTUU

102 Pesepeubrii ypok. [ToBropenue, 00001eHne, cucreMaTu3aus 1

3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102

135




11 KJIACC

KoaudecTBO 9acoB

Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue Aata
Bcero H3y4yeHus
padoThI padoTsbI

1 OpodmoniionHast Teopust Y. JlappuHa 1 02.09

2 JIBMoKyIre cuiibl 3BoJfoMK BUIoB 1o Y. JlapBuny 1 06.09

3 BbopnOa 3a cyiiecTBoOBaHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD 1 06.09

4 dopMHUPOBAHNE CHHTETUYECKON TEOPHUH IBOJIIOIUH 1 09.09

5 DTansl 3BONIOIMOHHOTO MPOIIecca: MUKPOIBOIIOIUS 1 1 13.09
MaKpPOIBOJIOIHUS

6 [Tomymsiiuss — sneMeHTapHasi €IMHULIA IBOJOLUN 1 13.09
3akoH reHeruueckoro paBHosecus J[x. Xapau, B. BaitnOepra.

7 Jlaboparopras paboTa «BbIsSBICHHE N3MEHUNBOCTH Y 0co0ei 1 0.5 16.09
OJTHOTO BUJA»

8 OneMeHTapHbIe GaKTOPHI IBOIIOLHUU 1 20.09

9 D¢ ekt ocHoBarens. IhdekT OyTHUIOUHOTO ropIIbIIIKA 1 20.09

10 Murpauuu. M3omsuun nonyssiuuid: reorpaduueckas, 1 23.09
OuooruueckKast

11 EctecTBeHHBII 0TOOp — HAIPaBIAIONIMNA (HAKTOP IBOJIIOLUU 1 27.09

12 ITonoBoit oT60p 1 27.09
[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOJIOIIH.

13 JIaGoparopHas pabota «/3yderne apoMop(O30B 1 U0 TATI TAITHNA 1 0.5 30.09
y PaCTeHH U KUBOTHBIX)
[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB: MOP(OIOrHYECKHE,

14 (dbusznonornueckue, OMOXMMUIECKHE, TTOBEICHIECKHE. 1 05 04.10
JlaGopatopnas pabora «IIpucnocobiaeHns OpraHu3MoB U UX
OTHOCHTEIIbHAS IIeTIECO00Pa3HOCTDY

15 Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas padora 1 05 04.10
«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO)

16 Crpykrypa BHJa 1 04.10




17 BunoobpazoBanue kak pe3yjabTaT MUKPOIBOIIOINN 1 07.10

18 CBs13b MUKPO3BOJIIOIIMH M STTHIEMUOIOTHN 1 11.10

19 O0600meHue o Teme «MHUKPOIBOIIONUSA U €€ pe3yabTaThI» 1 11.10

20 MaxkpoaBosrorust. [TaneoHTomOrH4YecKne MeTO bl U3y4eHUS 1 11.10
HBOJIIOIIH

21 Bbuoreorpaduyeckre MeToAb! H3y4SHHUs IBOTIOLIH 1 14.10

29 DOMOPHUOTIOTHYECKUE U CPABHUTEIEHO-MOP(POIOTHUECKUE METOTBI 1 18.10
M3YUYEHUS SBOJIIOLIUN

23 MonexyssipHO-TeHeTHIECKHEe, ONOXMMHUYECKIE U MAaTEMaTUYECKHE 1 18.10
METO/IbI H3YUYCHUS DBOJFOIIHH

24 OO61Ke 3aKOHOMEPHOCTH SBOJIIOIHH 1 18.10

25 AnanTtuBHas paguanus. HepaBHOMEPHOCTh TEMITIOB 3BOJIIOIIUU 1 21.10

26 Hayunble runore3bl NpoOMCXOXKIACHUS KU3HU HA 3emiie 1 25.10

27 JloHay4HBbIE IPEACTABIEHUS O 3aPOKICHUM KU3HU 1 25.10

28 OCHOBHBIE 3TaIbl HEOPTAHUYECKON IBOTIOIIUN 1 25.10

29 ['unoTe3bl 3apokIeHUs )KU3HU 1 08.11
Ucropus 3emnu u metoanl e€ nzydenus. Jlaboparopnas padota

30 «M3yueHne 1 onMcaHue NCKOMAEMBIX OCTAaTKOB JIPEBHUX 1 0.5 08.11
OpPTaHU3MOBY

31 HavanpHble 3Tanbl opraHMuecKoi 3BOJTIOLNN 1 08.11

32 DBOJIOIHS DYKAPUOT 1 11.11
OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTENHLHOTO Mupa. [IpakTuueckas

33 pabota «/3y4ueHre 0COOCHHOCTEH CTPOCHHSI PACTCHHI Pa3HBIX 1 0.5 15.11
OTJIEIIOB)»

34 OCHOBHBIE 3Tallbl BOJIIOLUH )KUBOTHOTO MUpPa 1 15.11

35 DBoroIus )XKUBOTHBIX. [IpakTudeckas padora «M3ydenue 1 05 15.11
0COOEHHOCTEH CTPOCHUSI IO3BOHOYHBIX KUBOTHBIX)

36 PasBuTHe )Xu3HM Ha 3eMJIe 110 3paM | IeproIaM 1 18.11

37 MaccoBble BBIMUPAHHS — YKOJOTHYECKUE KPU3UCHI MPOIILIOTO 1 22.11

38 CoBpeMeHHBIN IKOJTOTHYECKUNA KPU3HUC, €T0 OCOOEHHOCTH 1 22.11




39 CoBpeMeHHas CHCTeMa OPTaHUYECKOTO MPOILIOTO 1 25.11

40 OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI OPTaHN3MOB 1 29.11

41 Oo6o06menue o Teme «IIpoucxoxaeHne T pa3BUTHE KU3HH Ha 1 29.11
3emien

42 AHTpPOMNOJIOTHS] — HayKa O YeJIOBEKe 1 02.12

43 PazButue npeacTaBieHuit 0 MPOUCXOKIACHUHN YETIOBEKA 1 06.12
Mecto yenoBeka B CUCTEME OpraHudeckoro Mupa. JlaboparopHas

44 pabora «3y4ueHre 0COOSHHOCTEH CTPOCHHMSI CKEJIeTa YeI0OBeKa, 1 0.5 06.12
CBSI3aHHBIX C TIPSMOXOXKICHUEMY

45 JIBUOKyIIME CUIIBI aHTPOTIOTeHEe3a 1 09.12

16 CooTHolIeHHEe OMOJIOTHYECKUX U COITHAITBHBIX (DAKTOPOB B 1 13.12
aHTPOIIOTEHE3e

47 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1 13.12

48 [Taneorenerrka u MajgeoreHOMHUKA 1 16.12

49 DBOJTIOIHS COBPEMEHHOTO YEJIOBEKA 1 20.12

50 YenoBeueckne pachl. Hpalfmqecxaﬂ pabota «3y4yenue 1 05 20.12
HKOJIOTUYECKUX aJIaNTaIi YeTOBEKa

o1 Me:xuCcuuIIMHAPHBIE METO/Ibl AaHTPONOJIOTUN 1 23.12

52 O6061menue o Teme «IIporcxoxkaeHne 4eaoBeKka — aHTPOIIOTEHE3) 1 27.12

53 3apokIeHUE W Pa3BUTHE YKOJIIOTUN 1 27.12

54 MeToapl HKOJIOTHH. Ha60paT0PHaﬁ pabota «/3yyeHue MeTo10B 1 05 13.01
HKOJIOTUYECKUX UCCIIEOBAHUIN»

55 3HaueHue KOJIOTUYECKUX 3HAHUMN I YelloBeKa 1 17.01

56 Dkojoruveckue HakTopsl 1 17.01
Abunotnyeckue paktopbl. CBET Kak 3KOJIOTUYECKUH (aKTop.

57 JlaGopatopHnas pabota «BblsiBIeHHE TPUCIIOCOOICHUI OPraHU3MOB 1 0.5 20.01
K BIIMSTHAIO CBETa»
Abunotnyeckue pakropsl. TemnepaTypa Kak 3KOJIOTHYECKUM

58 ¢akrop. JlabopaTopHas padota «BeIsiBIEHHE TPUCTIOCOOTCHUIA 1 0.5 24.01
OPTaHU3MOB K BITUSTHHIO TEMIIEPATYPhI»

59 AbGuoTtndeckue hakTopbl. BIaKHOCTh KaK IKOJIOTHYECKUN (HAKTOP. 1 0.5 24.01




JlaGoparopHas paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHU U3

Pa3HBIX MECT OOUTAHHMS

60 Cpenbl oOuTaHuUs OPraHU3MOB 1 27.01
61 buonoruueckue puTMbl 1 31.01
62 XKuznennrie GopMbl OpraHu3MOB 1 31.01
63 buotnueckue GakTopsr 1 03.02
64 3HayeHUEe OMOTHYECKMX B3aUMOJICHCTBUH JIJIsl CYIIIECTBOBAHHMSI 1 07.02
OpPTraHU3MOB B CpeJie OOUTaHHS
65 DKOJIOTHYECKUE XaPAKTEPUCTUKH TOIYIISIITUN 1 07.02
66 OCHOBHBIE TIOKA3aTEH MOMYJISIIH: YUCIEHHOCTbD, IUIOTHOCTb, 1 10.02
BO3pAacTHasl U TI0JI0Basi CTPYKTypa
67 OCHOBHBIE TIOKA3aTEeNH MOMYJISIHH: POXKIAEMOCTh, IPUPOCT, TEMIT 1 14.02
pocTa, CMEpTHOCTh, MUTPAIIUU
68 DKOJOru4ecKasi CTPYKTypa MOy IsSIuu 1 14.02
69 JluHaMuyKa TOMYJISIITUY U €€ PeryJIsius 1 17.02
70 KpuBsble pocta yncieHHOCTH nonysssuuy. KpuBble BBDKMBaHMS 1 21.02
71 Okonornyeckas Huiua suja. Jlabopatopnas padora 1 05 91.02
«[IpucnocodneHuns: ceMsiH paCTeHHI K pacCesIEHUIO»
72 Bun xak cucrema nonynsiuuii 1 24.02
73 3aKOHOMEPHOCTH MOBEIEHUS 1 MUTPALIUN KUBOTHBIX 1 28.02
74 O6001eHne o TemMe «IKOJIOTHSI BUJIOB U TIOMYJIS I 1 28.02
75 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1 03.03
76 DKocucrema Kak OTKpbITasi CHCTEMA 1 07.03
77 KpyroBopor BemiecTB 1 HOTOK SHEPTHH B IKOCUCTEME 1 07.03
78 OcCHOBHBIE OKA3aTENN HIKOCUCTEMBI 1 10.03
79 OKOJI0rM4ecKre MUPaMHIbl 1 14.03
80 W3meHeHus coo0IIecTB — CYKIIECCHH 1 14.03
81 HpI/Ipf)I[HBIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€P U PEK. IKOCUCTEMBI 1 17.03
MOpeil 1 OKeaHOB
82 [IpupoiHbIE 5KOCUCTEMBL. DKOCUCTEMBI TYHP, JECOB, CTETIEH, 1 21.03




ITYCTBbIHb

83 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 21.03
84 555;?&?0?;1;4;1 [IpakTrueckas padota «M3ydeHne u onucaHue 1 05 04.04
85 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUIA 1 04.04
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JCICTBHS 3arps3HEHUN Pa3HBIX TUIIOB Ha
86 CyOOpraHu3MeHHOM, OPTAaHU3MEHHOM, TTOMYJISIIHOHHOM U 1 07.04
9KOCUCTEMHOM YPOBHSIX
87 O060061IeHre 1o TeMe «IKOJIOTHS — HayKa O B3aMMOOTHOIICHUSX 1 11.04
OpPraHU3MOB»
88 buocdepa — obuierianerapuas 0601049ka 3eMiau 1 11.04
89 Yuenue B. W. Bepnaackoro o 6uocdepe 1 14.04
90 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHochepsl 1 18.04
91 KpyroBopoTsl BelecTB 1 OMOreOXUMHUYECKUE LIUKIIbI 1 18.04
92 3oHasbHOCTh 6Uochepsl. OCHOBHBIE OMOMBI CYILIU 1 21.04
93 Y CTOWYUBOCTH OHOCHEpHI 1 25.04
94 DKOJOTMYECKHE KPU3HUCHI U UX TPUUHHBI 1 25.04
95 Bo3zneiictBue yenoseka Ha Ouochepy 1 28.04
96 AHTpOIIOT€HHOE BO3/IEHCTBUE Ha PACTUTEIbHBIN U )KUBOTHBIM MUP 1 05.05
97 OxpaHa npupos 1 12.05
98 OCHOBHbBIE IPUHIMIIBI YCTOHUNBOTO Pa3BUTHS YeJIOBEUECTBA U 1 16.05
TIPUPOIBI
ParmoHanbsHOE TPUPOIOTIONB30BaHUE U COXPAHEHUE
%9 OMOJIOTMYECKOT0 pa3HooOpa3us 3emin . 16.05
100 O6o06maromuit ypok 1 19.05
101 HToroBasi KOHTpOJIbHASA paboTa 1 23.05
102 ITonBeneHue UTOrOB 1 23.05
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOJNYECKOE OBECIIEYEHHE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA
buonorus. buonoruueckue cucremsl u mporeccel, 10 kmacc/ Tepemo A.B.,

ITerpocoBa P.A., OOmecTtBo ¢ oOrpaHM4eHHOW OTBEeTCTBEHHOCThIO «HOI]

MHEMO3U1HA»

buonorus. buonoruueckue cucrembl u mpouecchl, 11 kmacc/ Tepemor A.B.,

[TerpocoBa P.A., OOmecTBo ¢ OrpaHMYEHHOW OTBEeTCTBEHHOCThIO «OIL]
MHEMO31HA»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

buonorus. buonoruueckue cucrembl u mpouecchl, 10 kmacc/ Tepemor A.B.,
[TerpocoBa P.A., OOmectBo ¢ orpaHu4eHHON OTBEeTCTBEHHOCThIO «OI]
MHEMO31HA»

buonorus. buonoruueckue cucrempl u mpouecchl, 11 kmacc/ TepemoB A.B.,
[TerpocoBa P.A., OOmectBo ¢ orpaHu4eHHON OTBeTCTBEHHOCThIO «OI]
MHEMO3U1HA»

Jlepuep I''1. «kEI'D — 2022: buonorus: coopuuk 3ananuii: 600 3aganuii ¢ oTBETaMHU.
- MockBa: 9kemo, 2021

Mazyp O. Y. «buonorusi» (HarnmsgHelii MIKONBHBIA Kypc: YIOOHO M TOHSATHO.-
Mocksa: Dkcemo, 2022.

Nonnesa A.1O. buonorus: 5-11 (IlIkonbHast nporpamma: KpaTHO M JIOCTYIHO. — M:
OkcMmo, 2022.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Enunas xomnexkums Iudposeix OOpasoBatensHbix Pecypcos»  (http://school-
collection.edu.ru/).

bubnuoreka I1OK https://m.edsoo.ru

https://resh.edu.ru/

www.bio.lseptember.ru— razera «buonorus» -npuiokeHue K «1 CeHTIOps».
http://bio.1lseptember.ru/urok/ - Matepuaisi K ypoKy.

https://urok.1c.ru

https://uchi.ru

www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH


http://school-collection.edu.ru/
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