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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHO paboyeil mporpaMMbl BOCIIUTAHUS.

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 YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, 9KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIIHM BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
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 M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedboBanuii PI'OC COO k 1IaHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

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



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUONIOTUM U OWOJIOTUH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHuMs B By3aX M OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJY4YarOT pa3BuTHE. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEIYHOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydyeOHOMY mnpeaMery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpas3us minaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 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
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS U TOAJEpXKaHUS HHTepeca OOydarommxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX 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 (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOnE€HHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

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

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTAaHaBIIUBATh 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
3JIOPOBBIO  OKPYXKAIOIIWX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B TPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HEACSITEIIbHOCTH B YPE3BbIUAMHBIX CHUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

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

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIaHeTo o01mero oopasoanus, cocrabisser 204 gaca: B 10 ximacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHWs B  OPTaHM3AIlUdAX  CPEIHETrO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYJaroIMXCcs B BBIMOJTHCHUU TPOSKTHBIX M YYEOHO-MCCIEA0BATEILCKUX PadoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBus,
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 OMOJIOTMUM C JAPYTUMHU Haykamu», «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, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue 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, CHCTEMATH3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON 1
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabTatoB. [IpuunHBl UCKaXEHUs PE3ylbTAaTOB »JKcnepuMeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buonmornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

Metoapl  MOJIGKYJISIPHOM W KJIETOYHOHM  OHOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
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.

OOopyoBaHue: CBETOBOM MHMKPOCKON, MHMKpPOIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

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

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxXapu/ibl, IUCAXaPU/IbI, OJTUTOCaAXapUIbl U MOJIUCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

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

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

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

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMPYKMypsl U QYHKYUL OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

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

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

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

JlabopaTtopuass  paGora  «lcciemoBaHWe ~— HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CtpoeHue mpokapuoTHIecKoi kieTku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKU PacTeHH, rprOOB.

[uromnasma. [{urozomns. [utockener. [[Buxxenue nurorniaazmbl. OpraHou bl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoMAOB KiIeTKH. CTpOeHue IpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouozenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

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

JemoHcTpanuu



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

Tabmupt 1 cxembl: «CTpoeHHE SYKApUOTHUYECKON KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

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

IIpakTuueckass padora  «l3ydeHue  JOBWKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe obecneyeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUeMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

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

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 0OMen», «brnocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIIa3bl MW KaTalla3bl).

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO 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. HaciienctBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
onocuHTe3e Oenka.

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

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuxa: unmezpayus u ananuz borvuux maccusos («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 MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTUYECKUM), CHHTETUYECKHUH W
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muTo3a. KapuoknHe3 u HUTOKMHE3. bHoJIornyeckoe 3HaYeHue
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUS 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
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

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

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIIUTEIIMAIIBHAS,
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 yeaoBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

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:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKUBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturenbHble Bakyohau. Opransl BblaeiaeHUs. PuiabTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIIMOHHPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

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

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazmpaxxumocTte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisiuss y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHast peryisiius U 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«mmynurer»,  «KuimieuHomnonoctHeie», «CxeMa  NUTaHUSA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, WTJIOKOXKHUX, KUBBIE SK3EMIUISIPhI KOMHATHBIX PAacTeHHM, repoapuun
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OesKoB MMoj eicTBUEM (GepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue 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  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

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

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y ;kMBOTHBIX. [10JI0BBIE JKEIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHupogannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOTO Kak pe3ysbTaT  HepapXUUECKHUX
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 4esioBeka. [lepnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX 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 XIJIaMUIOMOHAIb», «Pa3MHOXEHUE OHBIJICHBD),
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparhl SUIEKICTOK HU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
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 cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, 1I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE =~ METOABI  TCHETHKU: THOPUIOJIOTHYECKUN,  ITMUTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

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.

AHanmsupyoniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILUBaHUS.

CuemnieHHoe HacnenoBanue npuszHakoB. Padotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIl M TeTeporaMeTHnli IoJ. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBEHHBbIN ajuleln3M. B3auMoaencTBHE HEaUICIbHBIX I'€HOB.
Kommiementaprocts. Onuctas. [Tonumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHsI PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaK)Ke (PU3NOIOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKILIHMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Mapa3uT» U «XO35IMH — MHKpPOOMOM». ['€HeTHdyeckue acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Menpens», «AHanu3upymoollee CKpemuBaHue», «HemnomHoe noMuHUpOBaHUEY,
«CremnyieHHOEe HAacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,



«Kapuotun uenoseka», «Kapuotun apozodpuis», «KaprHoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M paCHICIUICHUS NPU3HAKOB, MOJENIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

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

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

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKAIMOHHOM
W3MEHYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYHUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIUIa3MaTuyeckue mytanuu. CoMaTHYeCKUe W TOJOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOb 3NUSEHeMmuYyecKux @akxmopos &
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 U3MCHYHUBOCTBY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

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

IIpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJBTYPHBIX pacTeHUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHU U TOPOA
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcneiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKANW MYTareHe3 Kak UCTOYHUK MyTalU Y KYJIbTYPHBIX



dbopm opranu3mMoB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mpuuuHbl. VMcrnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi HO8blx Nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

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

JlabopaTopHasi padora «3yueHue cCOpTOB KyJIbTYPHBIX PACTEHUNA U MTOPOJT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTBITATENILHBIM YyYaCTOK, B TEIUIMYHOE XO3SWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMIl U MHCTPYMEHTOB IEJIEHAINPABICHHOTO U3MEHEHUSI 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. Comarudeckass TruOpuUAM3aNMS W COMAaTHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMM SJI€pP KJIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

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

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

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

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOLYKTOBY.

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

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYecKOM Teopun H3Bomoruu (CTD). HeittpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (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
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHUS JABWXKYIIUX 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 TOMYJALMU KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS 4acTOT ajiened B momymsanusx. Oddexr
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTUYecKas (PEmpOyKTUBHAS ).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0MeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOLMH.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

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



CUMIIATPUYECKOE  (PKOJIOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rudpuanzaiys). JJMTenbHOCTh 3BOTIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH 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, «/IBmwxkymine
CWJIbl ABOJIFOLUN», «DKOJIOTMYECKass M30JSLUs MOMYJALNI ceBaHCKOU (popenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomysiiuoHHbIE BOIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3M», «JKuBble UCkomaembie», «[IOKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUWN, uydena MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

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

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

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

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



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABI HU3yUEHUS
BOMIOLMU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTCHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 5SMOpPUOHAIBHOTO PAa3BUTUSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIGKIIUU, TrepOapuu, MYJS)KH HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUS] O 3apOKJIECHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckas) SBOJIOIUSA. XUMHUYECKash DBOJIONUS. AOUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXpOHOJIOrUs. I'e0XpoHOIOrHYecKas IMIKana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HadvanbHbie 3Tanbel opraHudeckoi HBoMoUuH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

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

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOpPOBBIX PACTEHUH W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3emMie MO 3paM U MEpUofaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

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

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3el  pacTeHuit», «PuHHOGUTBH», «OIHOKIETOYHBIE BOJOPOCIIH,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «YEHNCTOHOTHUEY, «PwIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMBIX, MYJSIKU OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue W omnMcaHHE HMCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3a1a4n aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

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

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

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

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME 4YenoBEeKOOOpa3Hble 00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0oOMME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v rajieOreHOMHIKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonpmme pacel: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpY)KAlOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble MCCIEIOBAaHUSA IPUPOJABI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
¢dotorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

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

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

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

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



Metoasl sxonoruu. IloneBbie HaOmoOnEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIoIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

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

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

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

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

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

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



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (axTopHl. Bunpr  OMOoTMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3HONIOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBOY, «llapasutusm», «KoHkypenmus», «CuMOu03»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMH >KMBOTHBIX, OOUTAIONINX B Pa3HBbIX cpeax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

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



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, pPOKIAEMOCTb, HOPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHamuka nonynsiuuu U €€ peryisinusa. buoTudeckuili MOTEHIMAN MOIMYJISLHH.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

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

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

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

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHast  CTpyKTypa  HOmyJsiqun», «Bo3pacTHele  mUpamMuabl
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

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

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

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOriectBo. bropaznoobOpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU 3KOCHCTEMaMHU.

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

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu 3kocucmem. IIepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIUI U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KocucTemMa 03epay», «ArpoueHos», «KpyroBopor BEHIECTB M IMOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

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

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOUMEHHBIN JIyT, 03€pO, 00JIOTO)».

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMiH, TZ€ CYIIECTBYET WU
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Onocdepbl. OcobeHHoctn 6uochepsl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 9. 3rocc.

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

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENLHOTO W >KUBOTHOrO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHbl MPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MpPUPOJONOJIB30BAHME M COXpaHEHHWE  OHMOJOTHYECKOIO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



aKopeaburumayuu dKocucmem U cnocoboe 0O0pvOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE pEANM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

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



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

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO 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 IIPOILIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

LIEHHOCTHOE OTHOLIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

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

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

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



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

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

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

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

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

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

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

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



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUYECKOMN NIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

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

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIsI COBPEMEHHON IHUBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

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

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUST HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAYYHOW JESATENbHOCTU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMM.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JCHCTBHS (IIO3HABaTENIbHbIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHHUBEpCaJbHble ydeOHblE JACHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

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

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

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

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencTtBa A TPECTaBIICHUS
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 HEMATEPUaJIbHBIX PECYPCOB;

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

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

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1ay, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

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

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE 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
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe Yy4eOHOro
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 M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3aNPOCHl W MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3INIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (QU3nUecKue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
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 (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YISOHOU 3a/1a4u;

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



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIITH IUIAH JEUCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEU C TO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOJeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

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

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM 3pyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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;

YMETb OLICHUBATb PUCKUM U CBOEBPEMEHHO IPUHUMATh PELICHHsS II0 HX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha oOOecreyeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHHUIO B PA3JIUYHBIX YUCOHBIX, 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 OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIIIICHUS, YACTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHHUE, HU3MEpPEHHUe,
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 pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXIYy OpPraHOMIAaMHU KIETKH M 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 TOJIYY€HHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Leldb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIE
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHbIE  Pe3yJbTaThl HAa  YUYEHHYECKHX
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 OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccruoHaIbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHMs B OpraHU3alUsiX  CpPEIHEro
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 (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), 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), npasuwna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOJIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISIBJICHHUS |
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJITONaTPUYECKOTrO U CUMITIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY MPOLECCaMU 3BOJIOLHUU,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOWTaHUs, aOUOTUYECKHUX M OMOTHYECKUX



KOMIIOHGHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

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

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISITh IPUUMHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
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 M3MEHEHU B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO3HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue pa3aeioB u
TEM MPOrpaMMbI

KoanuecTBo 4acoB

KounTtpoJbHbie

Bcero
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTejibHbIE

pecypchl

Conep:xxanue 10 KIIACC
Tema 1. buojsiorust kak
Hayka CoBpeMeHHasi
OHoJIOTHSA —
KOMILIEKCHAsl HAyKa.
Kparkas ucropus
pa3BUTHSA OHOJIOTHH.
buosornyeckue HaykH U
u3yvyaemble UMM
npoodJeMbl.
DyHIaMEHTAJbHbIE,
NPUKJIATHbIE U
NMOMCKOBbIE HAYYHbIE
HCCJIeIOBAHNS B
OuoJiorumn. 3HaAYeHHU e
OHoJIOTHM B
(popmupoBanuu
COBpPEMEHHOM
€CTeCTBEHHO-HAYYHOM
KAPTHHBI MHPA.
IIpodeccuu, cBsI3aHHbBIE C
OuoJiorueii. 3HayeHue
OuoJI0THM B
NMPAKTHYECKOM
JAesiITeJIbHOCTH Yesl0BeKa:
MeIMLHHE, CeJIbCKOM
XO03M1HiCTBE,




NMPOMBIILIEHHOCTH,
OXpaHe NPHPO/BI.
JdemoHcTpauuu
IlopTperni: ApucroTeib,
Teoppacr, K. JIunnei,
K.b. Jlamapk, Y.
Japsun, Y. I'apseii, I'.
Menaeab, B.H.
Bepuaackmuii, U.I1.
ITaBaos, U.N.
Meunukon, H.H.
Basuiios, H.B.
Tumodeen-PecoBckuid,
k. Yorcon, ®@. Kpuk,
J.K. beasieB. Tadauubl u
cxembl: «CBsi3b
0M0JIOTMH € IPYTHMH
HaykaMu», «Cucrema
O0MOJIOTMYECKHX HAYK).
Tema 2. /KuBble cucteMbl
U UX u3ydenue Kusbie
CHCTEeMbI KaK mpeaMer
U3y4yeHHus: OHOJIOTUH.
CaoiicTBa KUBBIX
CHCTEM: eJUHCTBO
XHMHYECKOIr0 COCTaBa,
AMCKPETHOCTH U
LeJIOCTHOCTb, CJI0KHOCTh
U YNOPSAI04YEHHOCTh
CTPYKTYPbI, OTKPBITOCTb,




caMoopraHu3anmusi,
CaMOBOCIIPOM3Be/ICHHE,
pa3apakuMoCTh,
U3MEHYUBOCTD, POCT U
pa3BuTHe. YPOBHH
OPraHM3alMHU JKUBbBIX
CHCTEM: MOJIEKYJISAPHBI,
KJIETOYHBbI, TKAHEBDII,
OpPraHu3MeHHBbII,
NMOMyJIAMOHHO-BH/I0BOH,
IKOCHCTEMHBIN
(0OHoreoneHOTHYECKHIA),
ouocdepublii. [Ipoueccsl,
NPOMCXOASIIINE B dKUBBIX
cucremax. OCHOBHbIE
NMPU3HAKH KUBOTO.
Kus3nb kak popma
CyLIeCTBOBAHUSA
marepuu. Hayku,
HU3ydarouue ;KkuBble
CHCTEMBbI HA Pa3HBIX
YPOBHSIX OPraHW3alH.
HN3y4yeHue :KUBbIX
cucreM. MeToabl
0MoJIOrNYecKoii HAYKH.
Hao0moaenne,
U3MepeHne,
IKCIIEPUMEHT,
cUcTeMaTH3auus,
meraanaau3. [lousaTue o




3aBUCHUMOM U
HEe3aBUCHUMOI
nepeMeHHOM.
IlnanupoBanue
JIKCIIEPUMEHTA.
IMocTaHoBKAa M MPOBeEpPKAa
runore3. HyaeBasi
runore3a. [lonsitue
BbIOOPKHM M eé
A0CTOBEepHOCTH. Pa3opoc
B OHOJIOTHYECKHUX
JaHHBIX. OenkKa
JI0CTOBEPHOCTH
MOJIy4eHHBIX
pe3yjabTatoB. IIpuunHbI
HCKAKeHHs Pe3yJibTaTOB
skcnepuMenTa. [lonsitue
CTATHUCTUYECKOI0 TECTA.
JdemoncTpanun Tadauubl
U cxembl: «OCHOBHBIE
NPU3HAKH KUZHIY,
«buosornyeckue
cucremMbl», «CBolicTBa
JKMBOIl MaTepun»,
«YPOBHM OpPraHM3annu
JKMBOIl IPUPOABI»,
«CTpoenne ;KMBOTHOM
KJeTKHN», « TkaHu
’KMBOTHBIX», «CHCTEMBI
OPraHoOB YeJIOBE4eCKOro




OPraHu3Ma,
«buoreonenosy,
«buocdepa», «MerToabl
HU3Y4YeHMS KUBOM
npupoab». 1
Conepxanue
NMPorpamMmbsl,
BblJleJICHHOE KYPCHBOM,
He BXOJHUT B NIPOBEPKY
rocy1apcTBeHHOMI
HTOrOBOH aTTecCTALMH
(T'HA).

OobopynoBanue:
JaboparopHoe
o0opynoBaHue ist
NpoBeIeHUs1
HA0II0AeHHuH,
H3MepeHHH,
IKCIIEPUMEHTOB.
IIpakTHyeckas padora
«HAcnonb3oBanue
Pa3JIHYHBIX METO/I0B NPH
HU3YUYEeHHUH KUBBIX
cucrem». Tema 3.
buoJsiorus KJieTKu
Kiierka — cTpyKkTypHO-
(pynkuuonanbHas
e/IMHUIIA )KUBOTO.
HcTopust oTKpbITHSA
kJyeTkH. Padorsl P. I'yka,




A. JleBeHryka.
Kaerounas teopus (T.
IIBann, M. llaeiinen, P.
Bupxos). OcHoBHbBIE
I0JIOKEH U
COBPEMEHHOM KJIeTOYHOM
Teopuu. MeToabl
MOJIEKYJISIPHOM M
KJIETOYHOM Onosiorum:
MMKPOCKOIHNS,
xpomartorpadus,
jekTpodopes, MmeTos
Me4YeHbIX aTOMOB,
nudpepeHuaAILHOE
LHeHTpu(yrupoBaHue,
KYJbTHBUPOBaHUE
KJ1eToK. U3yyenue
(puxcupoBaHHBIX
KJIETOK. DJICKTPOHHAasI
MHKPOCKOIHS.
Kondoxaabnas
MHKPOCKOIHNS.
BuranabHoe
(mpuKU3HEHHOE)
U3yYeHue KJIeTOK.
JdemoHcTpauuu
Ioptpersr: P. I'yk, A.
Jlesenryk, T. llIBann, M.
Hlneiinen, P. Bupxos,
K.M. bap. Tabauusl u




cxembl: «CBeTOBO#
MHKPOCKOID»,
«DNIEeKTPOHHBIN
MHKPOCKOI», «McTopus
Pa3BUTHS METOA0B
MHUKPOCKONMI.
Oo6opynoBanue:
CBETOBOM MMKPOCKOII,
MHUKPOIpenaparbl
PacTUTEIbHBIX,
KMBOTHBIX H
0aKTepHAJIbHBIX KJIETOK.
IIpakTnyeckas padora
«M3yyenue MeTo10B
KJIETOYHOM OHOoJI0THH
(xpomatorpadus,
3JjiekTpodopes,
auppepeHunaTbHOE
HeHTPU(pyrupoBanue,
I P)». Tema 4.
Xumuyeckas
OpraHM3anus KJIeTKH
XuMHYeCKHIl COCTaB
KJeTKku. Makpo-, MUKpO-
U
YJAbTPAMHKPO3JI€MEHTHI.
Boaa u eé poab kak
pacTBOpUTEJIs, peareHTa,
ydyacTue B
CTPYKTYPHUPOBAHNH




KJIeTKH,
TeIJIoperyJIsuuu.
MuHepajibHbIe BelllecTBa
KJIETKH, UX
OuoJiornyeckasi poJb.
Poab kaTHOHOB M
AHHUOHOB B KJIeTKe.
Opranuyeckue BenecTsa
KJ1eTKU. brnosnoruveckue
nojuMepsbl. beaku.
AMMHOKMCJIOTHBIN
cocTaB 0eJIKOB.
CTpyKTypHBI 0e1K0BOI
MoJ1eKyJabl. IlepBuuHas
CTPYKTYpa OeJika,
nenTuaHas CBA3b.
Bropuunasi, TpeTu4Has,
YyeTBEepTUYHAS
CTPYKTYPBHI.
Jenarypauus. CBoiicTBa
oeaxoB. Kitaccnpukanus
0enxoB. bnonornueckue
(pyHxuumn 6e1koB.
IIpuonsbl. Yriaesoasl.
Monocaxapuabl,
AUcaxXapuabl,
0JIMTO0CaAXapuabl U
noJmcaxapuabl. O0mmi
IUIAH CTPOEHUS U
(pusuko-xumuyeckune




CBOIiCTBA YIJIEBO/I0B.
buogornyeckue
¢GyHKUMM yriIeBoa0B.
Jlunuael. I'mapoduibHo-
ruApodoOHbIe CBOMCTBA.
Knaccupurkauus
JUITHIO0B.
Tpurauuepuabl,
dochonunuasl, BockH,
CTepPOubl.
buogornveckue
¢GyHKuuM TMIUA0B.
Oo0mnmue cBoiicTBa
OMOJIOTNYeCKNX MeMOpaH
— TeKy4eCTb,
CIIOCOOHOCTD K
caM03aMBbIKaHMIO,
NMOJIyIPOHUIIAEMOCTb.
HyxkJjenHOBBIC KMCJIOTBI.
JHK n PHK. Ctpoenne
HYKJIECHHOBBIX KHCJIOT.
Hyxkaeoruast. IIpuHumn
KOMILJIEMEHTAPHOCTH.
IIpasuio Yapradda.
Crpykrypa JHK —
JBOMHAasA CIUPAJIb.
MecToHaXO0:KIeHHE H
OHoJI0THYeCKHe
bynxnun JTHK. Buabt
PHK. ®ynkunu PHK B




kjeTke. CTpoeHue
MoJIeKyJabl AT®.
Maxkpo3pruyeckue cCBsi3H
B MoJiekyJje ATD.
Buosoruveckue
pynxuun ATD.
BoccranoB/ieHHbIE
NepeHOCYNKH, UX
(yHxkuumn B KjIeTKe.
Apyrue
HYKJIeo3uaTpudocharsi
(HT®).
CexBenunpoBanue JHK.
MeToabI TéeHOMHUKH,
TPAHCKPUNTOMHKH,
NPOTEOMHKH.
CrpykrypHas OuoJiorus:
OMOXHMHYECKHE H
onopuznueckue
HCCJICJOBAHNS COCTABA M
NMPOCTPAHCTBEHHOM
CTPYKTYPBI O0HOMOJIEKY.I.
MoaenupoBanue
CTPYKTYPBI M PYHKIHH
0MOMOJIeKYJ U UX
KOMILIEKCOB.
KomnbrorepHslii 1u3aiiH
U OPraHu4eCcKHuil CHHTE3
0MOMOJIeKYJ H UX
HENPHUPOIHBIX AHAJIOTOB.




JdemMoHcTpanuu
IHoprpersi: JI. [loauur,
k. Yorcon, ®. Kpuk,
M. Yuakunc, P.
®pankiuH, ®. Cynrep,
C. Ilpy3unep.
JAuarpamMmer:
«Pacnpenenenue
XMMHMYECKHUX 3JIeMEHTOB
B HeKUBOM MPHUpoOAe»,
«Pacnpenesienne
XMMHYECKHX 3JIEMEHTOB
B ’KMBOM NIPUPOIE».
Tadauubl 1 cXeMbI:
«Ilepuoanyeckas
Ta0JMIAa XUMHUYECKHUX
3J1eMeHTOB», «CTpoeHue
MOJIEKYJIbI BOAbD,
«BemecrBa B cocraBe
OPraHu3MoB»,
«CTpoeHnne MoJIeKy bl
0eska», «CTPyKTYpHI
0eJIKOBOMH MOJIEKYJIbD?,
«CTpoeHue MosIeKy.J1
yrieBoaoB», «CTpoeHue
MOJIeKYJI TUITHA0B,
«HykenHoBbIe
KHCJI0TbD», «CTpoeHue
MoJIeKyJIbl AT®».
Oo6opynoBanue:




XHMHUYecKas nocyaa u
oOopynoBaHue.
JlaGoparopHas pabora
«O0Hapy:keHHe 0€JIKOB C
NOMOIIb IO
Ka4eCTBEHHbIX
peakuuii».
JlabopaTopnas padora
«HccaenoBanue
HYKJIEMHOBBIX KHUCJIOT,
BbI/ICJICHHBIX M3 KJIETOK
Pa3IHYHBIX
opranmsmMoBy». Tema 5.
Crtpoenne n pyHkuumn
KJIeTKH Tunbl KJIeToK:
JyKApUOTHYECKAsA U
NPOKAPHOTHYECKAS.
CTpykTypHO-
(pyHxuuoHaIbLHbIE
00pa3oBaHus KJIETKH.
Crtpoenne
NPOKAPHOTHYECKOM
kieTku. Kiterounast
CTeHKa 0akrTepuil u
apxeii. Oco0eHHOCTH
CTpOeHust
rereporpogHoi u
aBTOTpOdHOI
NMPOKAPHOTUYECKHX
KJIeTOK. MecTo U poJib




NPOKAPHOT B
ouonenoszax. Crpoenue u
¢yHKuUMOHUpPOBaAHHE
IYKAPHOTHYECKOM
KJIETKH.
IInasmaTnuyeckas
MemOpaHa
(m1azmajiemma).
Crpykrypa
IJ1a3MaTHYECKOH
MeMOpaHbl. TpancnopT
BeLECTB Yepes
IUIa3MATHYECKYI0
MeMOpaHy: NACCUBHBIH
(nu¢pdy3us, odaeryénnas
aup¢y3us), aAKTUBHBIA
(mepBUYHBINH U
BTOPUYHbINH AKTHUBHBIH
TPAHCIOPT).
Honynponunaemoctb
MemOpanbl. Padora
HATPUII-KAJIMEBOr0
Hacoca. JHA0LHUTO3:
NMUHOUMTO3, parouuTos.
Ik30uuT03. Kierounas
creHka. CTpykrypa u
(pyHK1IUM KJIETOYHOHI
CTeHKHU PacTeHHui,
rpudoB. lutonnasma.
uTo30asb. [luTockeser.




JABuKeHNEe HUTONIA3MBI.
OpraHouabl KJIeTKH.
OnHomemOpaHHbIe
OPraHOU/bI KJIETKHU:
JHIAOIIA3MATHYECKAS
cetb (IIC), anmapar
I'oabasku, TU30COMBI, X
CTpPOeHHe U PYHKIHUH.
B3anmocss3b
O0HOMeMOpAHHBIX
OPraHOUJ0B KJIETKH.
CTtpoeHne rpaHyJIsipHOTO
peruxkyiayma. MexaHusm
HanpaBJieHus 0eJIKOB B
JIIC. Cunres
PAcTBOPUMBIX 0€JIKOB.
CuHTe3 KJIeTOYHBIX
MemoOpan. I'nagkui
(arpanyasipHbIii)
JHAOIIA3MATHYECCKHU I
PeTHKYJIyM.
CexperopHas QpyHKIUS
annapara ['oab1xu.
Moandukanus 6eJ1K0B B
annapare I'oabaku.
CopTupoBka 0eJIKOB B
annapare I'oabaxu.
Tpancnopr Bewecrs B
KJIeTke. Bakyoun
PacTUTEIbHBIX KJIETOK.




Kaerounsbii cok. Typrop.
IlonyaBTOHOMHBIE
OPraHOU/bI KJIETKHU:
MHUTOXOH/APHH,
IIACTH/BI.
IIpoucxoxnenue
MHMTOXOHJAPHI U IVIACTHA.
Cumouorenes (K.C.
MepexkoBcekui, JI.
Mapryauc). Ctpoenue u
(GyHxuun MuToXOHApUIA
u wiactua. [lepsuunnie,
BTOPUYHBIE U CJIOKHbIE
IJIACTH/IBI
(orocunTEIUpPYIOIIMX
JyKapHuoT.
Xopomiacrel,
XPOMOILIACTHI,
JICHKOMJIACTHI BHICIINX
pacreHuii.
HememOpannbie
OPraHOUAbI KJIETKHU
Crpoenne u pyHkuumn
HeMeMOpaHHBIX
OPraHoM/10B KJIETKH.
Pudocombl.
IIpome:xxyTO4YHBIE
(puirameHTbI.
MuxkpogduiiaMeHThbI.
AKTHHOBBIE




MHKpOG(HIAMEHTBI.
Mble4YHble KICTKH.
AKTHHOBBIE
KOMIIOHEHTBI
HEMBIIIEYHBIX KJIETOK.
Mukporpy0ouku.
Knerounbiid nueHrp.
CTpoenne u 1BHKEHUE
JKTYTMKOB M peCHHYeK.
Mukporpy0ouku
IHUTOIIA3MBI.
HenTpuoas. benakn,
acCOlMMPOBaHHbIE C
MUKPOQUIaMEHTAMH U
MHKPOTPYOOUKaMHU.
Motopnble 6enxu. Aapo.
0O6o0J10uKka sapa,
XPOMAaTHH,
KapHoILIa3Ma,
SIAPBILIKH, UX CTPOCHHE
U pyHkuuu. AnepHoii
0€JIKOBBII MaTPHKC.
IIpocTpancTBeHHOE
pacinoJio:keHue XpoMOoCoM
B HHTep(pa3HOM siape.
JyXpoOMaTHH U
rerepoxpomaruH. beiaxkn
XPOMATHHA — THCTOHBI.
JAunamuka siiepHoi
000JI04YKH B MHTO3€.




SlnepHbli TPaHCIIOPT.
Kierounbie BKIIOYeHUs.
CpaBHuTeILHAS
XaPAKTePUCTHKA KJIETOK
3yKapHOT
(pacTUTEJLHOM,
’KMBOTHOI1, TpUOHOI).
JdemoHcTpauuu
Hoprpersr: K.C.
MepexkoBckui, JI.
Mapryauc. Tadauusb u
cxembl: «CTpoeHue
JYKAPHOTUYECKOM
KJIEeTKW», «CTpoeHune
KUBOTHOM KJIETKIDY,
«CTtpoeHnue
PaCTUTENbHON KIETKW,
«CTtpoeHnue
MHMTOXOHAPHN», «Sapo»,
«Crtpoenne
NPOKAPHOTHYECKOH
KJIETKID).
Oo6opynoBanue:
CBETOBOM MMKPOCKOII,
MHKpONnpenaparbl
PacTUTEbHBIX,
KHBOTHBIX KJIETOK,
MHKpOIpenaparbl
0aKTepHAJBbHBIX KJIETOK.
JlabopaTopHas padora




«U3yueHnue cTpoeHust
KJIETOK Pa3JIMYHBIX
OPraHM3MOB».
IIpakTnyeckas padora
«HM3y4eHnne cBOMCTB
KJIETOYHOI MeMOpaHbD».
JlabopaTopHas padora
«HUccaenoBanue
IUIA3MOJIN3a H
AenJia3MoJIu3a B
PacTUTEIbHBIX
KJIETKAaX».
IIpakTnyeckas padora
«M3yuyeHune ABHKECHUSA
HHUTOIJIA3MbI B
PacTUTEIbHBIX
KjaeTkax». Tema 6.
OO0OmeH BelecTB U
NnpeBpalieHue JHEPTruu B
KJIeTKe ACCUMMJISIUA U
AMCCUMUJISIINS — IBE
CTOPOHBI MeTadoIu3Ma.
Tunbl 00MeHa BellecTB:
aBTOTPOQHBIN U
rerepoTrpogHbIii.
Yuyacrue Kuciaopoaa B
00MEHHBIX Ipoueccax.
JHepreTu4eckoe
olecrevyeHne KJICTKH:
npespamenue AT® B




00MEeHHBIX Ipoueccax.
®epMeHTATHBHBIN
XapakTep peakumi
KJIETOYHOI 0
MeTadoIm3Ma.
®epMeHTHI, UX CTPOEHHE,
CBOICTBA M MEXaHU3M
aeicreus. KopepmeHTsl.
O1anyus ¢pepMeHTOB OT
HEOpPraHu4ecKux
KaTajau3atopos. bejku-
AKTHBATOPbI U 0€JIKU-
HHIUOHUTOPBI.
3aBUCHMMOCTH CKOPOCTH
¢bepmeHTATHBHBIX
peakumii 0T pa3IH4HbIX
¢akropos. [lepBuuHbIii
CHHTE3 OPraHHuYecKHUX
BELECTB B KJIETKe.
DoToCUHTES.
AHOKCHTeHHBIN H
OKCHIeHHBIH (poTOCHHTE3
y OakTepuii.
CgeTtocoOuparomme
MUTMEHTbI H MUTMEHTBI
PeaKIMOHHOI0 LEeHTPa.
PoJb xJji0ponIacToB B
npouecce porocuHresa.
CeeToBasi M TeMHOBAast
¢asbl. DoToabIXaHME,




C3-, C4- u CAM-Tunsl
¢orocunresa.
IIpoaxykTHBHOCTH
¢orocunresa. Biaussinue
pPa3IM4YHbIX (PAKTOPOB HA
CKOPOCTH (POTOCHHTE3A.
3Hauyenue gorocuHTeE3A.
XeMocHHTE3.
Pa3noo0pasue
OPraHu3MoB-
XeMOCHHTETHKOB:
HUTpUGUUMPYIOLIHE
O0akTepum,
JKes1e300aKTepuu,
cepobdaKTepuu,
BO/JOPO/JHbIE OAKTEepHUH.
3HaueHHe XeMOCUHTE3A.
AHaspoOHbIE
opranusmbl. Buabl
Oposxenus. IIpoxykrbl
OpokeHHMs U MX
HCIO0JIb30BAHME
YeJIOBEKOM. AHAa3pOOHbIE
MHMKPOOPraHU3Mbl KaK
00beKTHI OMOTEXHOJIOTHHU
U Bo30yauTeu 0oJie3Hei.
A3po0OHbBIe OPraHU3MblI.
JTanbl JHEPreTH4eCKoro
o0MeHa.
IMoaroroBuUTEAbHBIN




sramn. ['nukosaus —
0eCKUCJI0POIHOE
pacienieHue riiloKo3bl.
Buosioruyeckoe
OKHCJICHHUEe, WIN
KJIETOYHOE JIbIXaHHue.
Poab muTOX0oHaApHii B
npoieccax
0MO0JI0THY€eCKOr0
OKHCJICHUSI.
Hukanyeckue peaknuu.
OxucauresbHOE
¢ocopunupoBanmue.
JHepruss MeMOPaHHOI 0
rpajueHTa NpPoTOHOB.
Cunrte3 AT®: padora
npoToHHoil AT®D-
CHHTAa3bI.
IIpeumymecrBa
a3poOHOro myTH oOMeHa
BeIIEeCTB mepej
aHaIPOOHBIM.

¢ deKTUBHOCTD
JHEPreTU4YecKoro
o0MeHa. /lemoHcTpauuu
IHopTpersi: k.
IIpucrau, K.A.
Tummupsses, C. H.
Bunorpanckuii, B. A.
JHreasrapar, I1.




Mutues, I'.A.
3aBap3uH. Tabauubl u
cxeMbl: «@oOTOCHHTE3Y,
«JHepreTuvecKui
o0MeH», «buocunres
0eska», «CTpoeHue
(pepmenrar,
«XeMOCHHTE3».
Oo6opynoBanue:
CBETOBOIl MHUKPOCKOII,
o0opynoBaHme It
NPUTOTOBJIEHUSA
NMOCTOSIHHBIX U
BpPeMEHHBbIX
MHKPOIpenapaTos.
Jlaboparopnasi pabora
«H3y4yenune
KATAJIMTHYECKOI
aKTHBHOCTH ()epMEHTOB
(Ha npuMepe aMuJIa3bl
WIH KaTajaasbl)».
JlabopaTopHas padora
«H3y4yenune
¢depmeHTATUBHOTO
paciienieHusi NepoKcuaa
BOOpPO/A B
PacTUTEIbHBIX U
KMBOTHBIX KJIETKAX)).
JlabopaTopHas padora
«CpaBHeHHe po1eccoB




¢orocunTesa u
XeMOCHHTE3a».
JlaGoparopHas pabora
«CpaBHeHHe NPOLIECCOB
OpoKeHHs U AbIXaHUS».
Tema 7. HacieacrBeHHast
uHopMmanus u
peajmn3anus e€é B KieTKe
Peakunu MaTpu4HOro
cunTe3a. IIpuHumn
KOMILIEMEHTAPHOCTH B
peakuusaxX MATPUYHOT O
cuHTe3a. Peanusanus
HacCJIeACTBEHHOH
uHopMmanum.
TI'eneTnyeckuii koja, ero
CBOMCTBA.
Tpanckpunuus —
MATPHYHBIA CHHTE3
PHK. IIpuHumnsI
TPAHCKPHUIINH:
KOMILIEMEHTAPHOCTh,
AHTUINIAPA/LJICIbHOCTD,
aCMMMETPHUYHOCTb.
Co3peBaHue MATPUYHBIX
PHK B sykapuornueckoi
Kiaerke. Hekoaupyroumue
PHK. Tpancasinus u eé
JTanbl. Y4yacrue
TpancnopTHbix PHK B




OnocuHTe3e OeJIKa.
YcaoBust OnocuHTE32
0eaka. KonupoBanue
aMHHOKHCJIOT. Posib
pudocom B OMOCHHTE3E
0esqka. CoppeMeHHbIE
NnpeacTaBJIeHus 0
CTPOCHHMY IeHOB.
Opranusanus resoma y
NPOKAPHOT M IYKAPHUOT.
Perynsinust akTHBHOCTH
T¢HOB Y IPOKAPHOT.
I'mnore3a onepona (®.
Kaxko0, 7K. Mano).
MouekyJsipHble
MeXaHU3MBbI IKCIIPECCHU
reHoB y 3ykapuot. Poanb
XpPOMATHHA B peryJjsiuu
padoThI reHoB.
Peryasinmst 00MeHHBIX
NPOLECCOB B KJIETKe.
Kuerounsbliii romeocras.
Bupychbl — HekJIeTOUHBIE
(opmbI KHU3HU U
00JIMraTHbIE MAPA3UTHI.
CrtpoeHne npocThIX U
CJIO’KHBIX BUPYCOB,
peTpoOBHPYCOB,
O0axTepuogdaros.
Kuznennbiii nuka JHK-




coJiep:Kalux BUPYCOB,
PHK-coaep:xammx
BHPYCOB,
0akTepuodaros.
OopaTHas
TPAHCKPUILINSL,
peBepTa3a, HHTerpasa.
BupycHblie 3a001eBannst
YyeJ10BeKa, J)KUBOTHBIX,
pactrennii. CIIN/,
COVID-19, connajbHbIE
H MeIMIIHHCKHE
npoodJIeMbl.
buonndgopmaruka:
HHTErpauus U aHaJIu3
00JIbIINX MACCHBOB
(«bigdata»)
CTPYKTYPHBIX
OMOJIOTNYeCKUX TAHHbIX.
HanoTtexHosioruu B
0HMOJIOTHM U MeTUIIMHE.
IIporpamMmmupyemsbie
(pyHxuumn 6e1koB.
Cnoco0bl 10CTaBKH
JIEKApPCTB.
JdemoHcTpauuu
Ioprpersi: H.K.
Koabuos, J1.HU.
HBanoBckuii. Tadoaunnl
u cxeMbl: «buocuHTE3




o0eqka», «['eHeTHyeckuii
KO1», «Bupycoi»,
«baxkTepuodarmn».
IIpakTnyeckas padora
«Co3nanue Mmoaeau
Bupyca». Tema 8.
Ku3HeHHBIH UK
kJeTku Kierounblii
HHUKJI, ero Nepuoabl U
peryasiuus. Uarepdasza u
MuTO03. Oco0eHHOCTH
NPoLEeCcCoB,
NPOTEKAIOIINX B
unrepdase. Iloagroropka
KJIETKH K [1eJICHUIO.
IIpecunTeTnYecKkuii
(MOCTMUTOTHYECKHI),
CHUHTETHUYECKU U
MOCTCHHTETHYECKUM
(MpeMHUTOTHYECKHI)
nepuoab! HHTEpdasbl.
Marpu4HbIii CHHTE3
JAHK — penninkanus.
IpuHIUNBI penInKanuu
JIHK:
KOMILJIEMEHTAPHOCTb,
MOJIYKOHCEPBATHBHBIN
CHHTE3,
AHTHNAPAJLIEJIBHOCTb.
MexaHu3M periuKanun




JHK. XpomocoMmsl.
CTtpoeHue XpoMoCOM.
Tesomepbl 1
TeJoMepasa.
XpoMocoMHBIH HAOOP
KJIETKH — KAPUOTHIL.
JluniouaHbIA 1
ramJionIHbIi HA00pPbI
XpPOMOCOM.
TI'omosiornunbIe
xpomocombl. [los1oBBIE
xpomocombl. /lesienne
KJIeTKH — MUTO3. CTagun
MHTO032 ¥ IPOUCXOASIIHE
B HUX npouecchl. Tumnsl
murto3a. Kapunokuunes u
HUTOKUHE3.
buosoruveckoe
3Ha4YeHHe MUTO3A.
Perynsauus
MHUTOTHYECKOI0 HMKJIA
KJIETKH.
IIporpammupyemast
KJIETOYHAA Tudesb —
anonrto3. Kiierounoe
SI/IPO, XpPOMOCOMBI,
(pynkuuonanbHas
reHOMHUKa. MexaHu3Mbl
npoJyaudepanuu,
Au(ppepeHpoOBKH,




cTapeHus U rudeyu
KJIeTok. «{udpposas
KJIETKA» —
OuouH(popMaTuYecKue
MO e
pyHxuuoHupoBanus
KJIeTKHU. [leMOHCTpanun
Tabdauubl U CXeMbI:
«/Ku3HeHHBIA UKJI
KJIETKN», «MHUTO03»,
«CTpoeHue XpoMoCcoM»,
«Penymkamusa JTHK».
OobopynoBanue:
CBETOBO MMKPOCKOII,
MHUKpPOINpenaparhbl:
«MHuTO3 B KJIeTKaX
KOpelIKa JIyKay.
Jlaboparopnasi pabora
«H3yyeHune XxpoMocoM Ha
TOTOBBIX
MHUKPOIpenaparax».
JlabopaTopHas padora
«Habaronenue MuTo3a B
KJIETKAaX KOHYHKA
KOpelKa Jyka (Ha
rOTOBBIX
MHKPOIIpenaparax)».
Tema 9. CTtpoenue u
(pyHx1 UM Opranu3sMoB
buojoruyeckoe




pa3HooOpa3ue
OPraHM3MOB.
OJHOKJIETOYHbIE,
KOJIOHHAJIbHbIE,
MHOI'OKJICTOYHbIE
OPraHMu3MBbl.
OcobeHHocTH CTPpOCHUS
U JKM3HeAesATeJIbHOCTH
O/THOKJIETOYHBIX
opranusmoB. bakrepun,
apxeM, OJJHOKJICTOYHbIE
rpudbl, OTHOKJIETOYHbIE
BOJIOPOCJIH, ApyTrHe
NPOTHUCTHI.
Kosonnanbubie
OPraHu3Mbl.
B3aumocss3b yacrei
MHOTOKJIETOYHOT 0
opranusma. Tkanmu,
OPraHbl U CHCTEMbI
opranos. Opranmsm Kak
eIMHOe 1es0e.
I'omeocras. Tkanu
pacrenuii. Tunbi
pPacTUTEIbLHbIX TKAHEH:
o0pa3oBartejibHasl,
NMOKPOBHAS,
NPoOBOASIIAs, OCHOBHAS,
MeXaHN4YeCKasl.
OcobeHnHocTH CTPOCHUS,




byuxkumii u
pacnosiokeHusi TKaHei B
OpraHax pacTeHui.
TkaHM :KUBOTHBIX U
yesioBeka. Tunbi
JKUBOTHBIX TKaHeii:
AMMUTEJIHAIbHAS,
COeJUHUTEeIbHA,
MbIIIEYHAs1, HEPBHAs.
OcobeHHoCTH CTPOEHUS,
bynxuumii u
pacnoJio;keHusi TKaHel B
OpraHax >KMBOTHBIX H
yesioBeka. Oprassl.
BereratuBHble u
reHepaTHBHbIE OPraHbl
pactrenuii. Opransl u
CHCTeMbl OPTaHOB
’KHBOTHBIX H 4YeJIOBEKA.
DYHKIUH OPTraHOB U
cucrem opranos. Onopa
TeJ1a OPraHu3MoOB.
Kapkac pacrennii.
Ckenersl
OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX
sKMBOTHBIX. Hapy:Kublii 1
BHYTPEHHHI CKeJleT.
CTpoeHue ¥ TUIIBI
COeIMHEHU KOCTe.




J{BH:KeHHe OPraHNu3MOB.
JIBH:KEeHME
OJHOKJIETOYHBIX
OPraHu3MoOB:
aMEoomnaHoOE,
JKITYTHKOBOE, pECHUYHOE.
JABu:kenue
MHOTOKJIETOYHBIX
pacTeHMii: TPONU3MBI U
HacTuu. /[Bu:keHue
MHOT'OKJICTOYHBIX
’KHBOTHBIX H YeJIOBEKa:
MBILIEYHAs] CHCTEMa.
Pedaexc. CkesieTHble
MBIIIIBI U UX padoTa.
ITuranue opraHu3MoB.
Iloraomenue BOAbI,
YIJIEKHCJIOT0 ra3a u
MHHEpPAJbHBIX BelleCTB
pacrenusamu. llnranue
KHBOTHBIX.
BuyTrpumnosocrHoe u
BHYTPHMKJIETOYHOE
numesapenue. [luranue
NMO3BOHOYHBIX
KMBOTHBIX. OTIE/IbI
NHUIIEBAPUTEIBHOIO
TPaKTA.
IInmeBapureabHbIE
sKeJIe3bl.




MumeBapureJbHas
CHCTEMAa YeJ10BeKaA.
JbIXaHue OpraHu3MoB.
JAbixaHue pacTeHui.
JIbIXaHue ;KUBOTHbIX.
JAu¢¢ysus razos yepes
NMOBEPXHOCTh KJIETKH.
Ko:xHoe abIxanue.
JbixaTesbHast
NnoBepxHocTh. ZKabepHoe
M JEroyHoe ALIXaHue.
JbIXxaHue MO3BOHOYHBIX
’KMBOTHBIX H YeJI0BeKa.
IBOJIOIHOHHOE
yCJI0KHEHHE CTPOeHUsI
JIErKMX MO3BOHOYHBIX
JKMBOTHBIX.
JbixaTeqbHas cucremMa
yesoBeka. MexaHu3m
BEHTHJISIIUH JErKNX y
NTHI U
MJICKONUTAIOIINX.
Peryasimusi AbIxanusi.
JbixaTesbHble 00bEMBI.
Tpancnopr BewmecTs y
OPraHu3MOB.
TpancnopTHbIe CHCTEMbI
pacrenuii. Tpancnopr
BeIIECTB Y ’KUBOTHBIX.
KpoBenocHas cucrema u




eé opranbl. KpoBeHocHasn
CHCTEMA MO3BOHOYHBIX
’KMBOTHBIX H YeJI0BeKa.
Cepaue, KpOBEHOCHbIE
cocyabl M KpoBb. Kpyru
KpOBOOOpaieHusl.
IBOJIIOLIMOHHBbIE
YCJI0KHEHUS CTPOEHUsI
KPOBEHOCHOM CUCTEeMbI
MO3BOHOYHBIX
KMBOTHBIX. PaboTa
cepaua U e€ peryJsius.
Brigenenue y
opranmsMoB. Beigesnenue
y pactenuii. Boigesenue
Y KUBOTHBIX.
Cokparture/ibHbIE
Bakyo/u. Oprassl
BbI/ICJICHHS.
PuiIbTpanus, CeKpeuns
U 00paTHoOe BcacbIBaHHE
KAaK MeXaHHM3MbI PadoThl
OPraHoB BbljIeJIeHHS].
CB#3b 0JIOCTH TeJIA ¢
KPOBEHOCHOM 1
BbIJIEJIMTEIbHOM
cucremamu. Boijgesienune
Y NO3BOHOYHBIX
’KMBOTHBIX H YeJI0BeKa.
IHouku. CTpoenne n




(pynkuuonupoBanmne
Heppona. O6pazoBaHue
MOYH Y YeJI0BeKA.
3ammTa y OpraHnusmoB.
3ammra y
OHOKJIETOYHBIX
opranu3mos. Cniopsl
0aKkTepuil U HUCTHI
npocreifmux. 3ammra y
MHOTOKJIETOYHBIX
pactrenmii. KyrukyJia.
CpencrBa naccuBHOI U
XHUMHYECKOH 3aIUTEI.
@®uroHuUAbL. 3amMTa 'y
MHOTOKJIETOYHBIX
*kuBOTHBIX. [loKpOBBI N
UX NPOU3BO/JHBIE.
3amuTa opranusmMa oT
0osie3neil. UMmmyHHas
CHCTEMA YeJI0BeKa.
Kuerounblii u
ryMOpaJIbHbIN
HUMMYHHUTET.
Bpoxaénnblii u
npuodpeTéHHbIN
cneunpuyecKui
umMMmyHurer. Teopus
KJIOHAJIbHO-
CeJIEKTHBHOI'O
ummynurera (I1. Ipanx,




®.M. bepner, C.
ToHeragpa).
BocnanureabHbie
OTBEThbl OPraHU3MoOB.
Poanb BpoxaénHoro
HMMYHHUTETA B Pa3BUTHH
CHCTEMHBIX
3a00/1eBaHMd.
Pazapaxumoctsb u
peryjasiuus y
OPraHM3MOB.
Pazapaxumocts y
OTHOKJIETOYHBIX
opranms3mMoB. Takcucshl.
Pazapaxxumoctsb u
peryJjsiumsi y pacTeHui.
PocToBble BelecTBa u UX
3HauyeHue. HepBHasn
CHCTEMA U
peduiekTopHas
peryJisinms y ;)KWBOTHBIX.
HepBHas cucrema u eé
oTaeJbl. JBOJILNNOHHOE
yCJI0KHEHHE CTPOEHUsI
HEPBHOM CHCTEMBI y
KMBOTHBIX. OTIE/IbI
roJI0BHOI0 MO3ra
NMO3BOHOYHBIX
JKMBOTHBIX. Peduiexc u
pedJiekTopHas ayra.




be3ycioBHbIE 1
YCJIOBHBbIE pediekchl.
I'ymopanbHas
peryJjsinusi u
JHIOKPHHHAsI CUCTEMa
’KMBOTHBIX H YeJI0BeKa.
7Kene3bl JHIOKPUHHOM
CHCTEMBbI M UX TOPMOHBI.
[eiicTBe TOPMOHOB.
B3anMocBsI3b HepBHOI U
JHJAOKPUHHOM CHCTEM.
I'mnoranamo-
runodusapHas cucremMa.
Jdemoncrpamun IlopTper:
NLIIL. ITaBjoB. Tabauubl
U CXeMBbI:
«OHOK/IETOYHbIE
BOJOPOCIN»,
«MHOrokIeTOYHbIC
BOJI0OPOCJIN,
«bakrepumn»,
«IIpocreitmme»,
((Opraﬂbl IBETKOBbIX
pacreHuii», «CucremMsl
OpPraHoB IMO3BOHOYHBIX
KUBOTHBIX),
«BHyTpenHee cTpoeHne
HACEeKOMBIX», « TkaHu
pacrennii», «KopneBbie
cucrembl», «CTpoeHue




credas», «CTpoenne
JIMCTOBOM IJIACTHHKH,
«TkaHu JKMBOTHBIX»,
«CkeJleT yejioBeKay,
«IIumeBapuTeabHast
cucrema», «KpoBenocHas
CHCTEMa,
«JlpIxaTrejqpHast
cucrema», «HepBHas
cucremay, «Koxka,
«MplIe4Hasi CHCTEMa,
«BpIgeanTeabHasn
CHCTEMAa,
«IHIOKPUHHAS
cucremay», «CtpoeHue
MBIIIBD»,
«MMMyHUTET»,
«KnieyHonoJsiocTHbIe»,
«Cxema nuTanus
pacreHuin»,
«KpoBeHoCHBIE cHCTeMBI
NMO3BOHOYHBIX
JKHUBOTHBIX», «CTpoeHune
ruapeDy, «Ctpoenue
IUIAHAPUIY,
«BHyTpeHHee cTpoeHHe
HA0K1eBOr0 YepBs»,
«HepBHas cucrema
pb10», «HepBHast
CHCTEMA JIATY KW,




«HepBHasi cucrema
NPecMbIKAIO M XCS»,
«HepBHas cucrema
nTuy, «HepBHast
cucTremMa
MJIEKOITUTAIO LM XY,
«HepBHasi cucrema
yeJIoBeKay», «Peduiexce».
Oo6opynoBanue:
CBETOBOIl MHUKPOCKOII,
MHKpOIpenaparbl
OJHOKJICTOYHBIX
OPraHu3MoB,
MHKpOIpenaparsl
TKaHel, pAKOBHHbI
MOJLJIIOCKOB, KOJUIEKIMHU
HACEKOMBbIX, HTVIOKOKHX,
JKHBbIE IK3eMILISAPbI
KOMHATHBIX PACTECHHH,
repbdapuu pacreHui
Pa3HBIX OTEJIOB,
BJIa’KHbIE MIPeNapaThbl
’KUBOTHBIX, CKeJIeThI
N03BOHOYHBIX,
KOJLJIEKIIUH
0eCcrno3BOHOYHBIX
KHBOTHBIX, CKeJIeT
YyeJIoBeKa, 000py10BaHue
JJISl AeMOHCTPALUH
NOYBEHHOI'0 U




BO3/1YIIHOTO NUTAHUSA
pacTeHuii, pacuienyieHus
KpaxmaJia u 0eJIKOB 1oJ
neiictBueM (pepMEHTOB,
o0opynoBaHue 1Jst
JAEeMOHCTPAIUY ONBITOB
110 U3MEPEeHHI0
JKM3HEHHON éMKOCTH
JIETKHX, MEXaHNU3MA
AbIXaTeJbHbIX
JBHMKEHHH, MOJeJTH
roJI0BHOI'0 MO3ra
Pa3IHYHBbIX ’KUBOTHBIX.
JlaGoparopnas pabora
«M3y4yeHne TkaHel
pacreHuii».
Jlaboparopnasi padora
«M3y4yeHune TkaHel
KMBOTHBIX».
JlabopaTopHas padora
«H3y4yeHune opranos
HBETKOBOI'0 PACTEHUS.
Tema 10. PasMHOKeHMe H
pa3BUTHE OPraHU3MOB
@®opMbl pa3MHOKEHUS
OpPraHM3MoB: OecroJioe
(BKJIIOYasi BereTaTHBHOE)
U 1oJiI0BOe. Buasbl
0ecroJioro
Pa3MHOXKEeHHA:




NMO4YKOBaHHe,
CIIOPYJISILIUA,
dparmenTanus,
KJIoHupoBanue. IlosioBoe
pasmuo:kernue. IlosoBbie
KJIETKH, UJIH FaMeThl.
Meiio3. Ctaanu meiio3a.
IToBenenue XxpoMoCoOM B
Mmeiio3e. Kpoccunrosep.
buosoruyeckuii cMbICJI
Meii03a U 1M0JI0BOr0
npouecca. Meiio3 u ero
MeCTO B ’KHU3HEHHOM
HHMKJIe OPTaHU3MOB.
IIpensapoabiieBoe
passutue. 'amerorenes y
*kuBOTHBIX. [Tos10BBIE
skesie3pl. O0Opa3zoBanue u
pa3BUTHE MOJOBBIX
KkJ1eToK. CnepmaroreHes
u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.
OmiiogoTBopenue u
IMOPHOHAJIbHOE
pa3BUTHE )KUBOTHBIX.
Cnoco0bl
OIJIOAOTBOPEHUS:
HapY’KHOe, BHyTPEHHee.
ITapTenorenes.
HNuaauBuayanbHoe




pa3BUTHE OPraHNU3MOB
(oHTOr€He3).
IMOpHoJIOrusi — HAYyKa 0
Pa3BUTHH OPTaHU3MOB.
Mopdorenes — oqHa u3
IJIABHBIX NP0o0JieM
IMOPHUOJIOTHH.
Konuenuus mopgorenon
U MojaeJu mopgorenesa.
Craguu >MOpuorenesa
’KMBOTHBIX (HA MpuMepe
Jaryumku). {podaenne.
Tunsl ApodIeHUs.
JleTepMIHUPOBaHHOE U
HeJlepMUHMPOBAHHOE
apoodJenue. baacryaa,
THIBI 0JIACTYJI.
OcobennocTu apodieHus
MJICKONUTAOIINX.
3apoabineBbie JIUCTKH
(racTpyasuus).
3akiaaKa opraHos u
TKaHe#l U3 3apoAbIIIEeBbIX
JIUCTKOB. B3aumnoe
BJIMSIHHE YacTeil
pa3BUBAIOIIEr0Cst
3apoabima
(3MOpuoOHaIbHAS
HHAYKIHSA). 3aKIaaKa
IJIAHA CTPOEHUS




’KMBOTHOTI'0 KaK
pe3yJabTart
HepapxXu4ecKux
B3aNMMOJAEHCTBUI IeHOB.
Biausinue Ha
3MOpHOHAJILHOE
pa3BUTHE Pa3IHMYHBIX
(¢akTopoB okpyxarwiuei
cpeabl. Poct u pazBuTne
’KMBOTHBIX.
IHocTamMOpuoHaNbHBII
nepuon. [Ipsimoe u
HelnpsiMoe pa3BUTHE.
Pa3Burtue ¢
MeTamop(o3om y
0eCrO3BOHOYHBIX U
MO3BOHOYHBIX
KMBOTHBIX.
buojoruyeckoe
3HAYeHHe MPSMOro U
HeNpPsIMOro Pa3BUTHS, HX
pacnpocTpaHeHue B
npupoae. Tunsl pocra
KMBOTHBIX. ®aKTOPBI
peryJsinuMu pocra
’KMBOTHBIX H YeJI0BeKa.
Cragun
NOCTIMOPHOHAILHOTO
Pa3BUTHA Y )KUBOTHBIX U
yesioBeka. Ileproast




OHTOreHe3a 4YeJI0BeKa.
CrapeHue u cMepTh Kak
OmoJioruvecKue
npoueccobl. PasMHo:kenune
U Pa3BUTHE PACTEHMI.
I'amerodur u cnopodur.
Mei103 B :KU3HEHHOM
HHUKJIe PACTEeHHH.
OO0pa3oBaHue crop B
npouecce Meiio3a.
I'ameTorenes y pacrenmid.
OnonorBopenne u
Pa3BUTHE PACTUTEIbHBIX
OpranusMoB. /IBoiinoe
OIJIOI0OTBOPEHNE Y
HBETKOBBIX PACTEHHIA.
Oo6pa3zoBanue u
pa3BUTHE CEMEHH.
MexaHu3Mbl peryJasinuu
OHTOIeHe3a y PACTCHUH U
KMBOTHBIX.
JdemoncTpauuu
IHoprpersi: C.I.
Hapammu, X. lllneman.
Tadoauubl U cXeMbl:
«BereraruBHoe
pa3MHoxkeHHe», « Tunbl
0ecroJioro
Pa3MHOKEeHUS»,
«Pa3mHoOxkeHUE




XJIAMHUIOMOHAIBDY,
«Pa3MHOKeHHnE
3BIJICHBI»,
«Pa3MHOKeHHEe THAPBI»,
«Meii03», «XXpoMoCcoOMbI»,
«I"ameTorenes»,
«CTpoeHue AiileKIETKI
U CIIEPMATO30H/12,
«OCHOBHBIE CTATUM
OHTOreHe3ay», «[Ipsimoe u
HelnpsiMoe pa3BUTHE,
«Pa3BuTHe MaiicKoro
KyKa», «PazBurue
capanumn», «PazBurne
JATYUWIKH», «/{BoiiHOE
OIIOI0OTBOPEHNE Y
HBETKOBBIX PACTEHUI»,
«CTtpoeHue ceMsiH
OHOJ0JILHBIX H
ABYAOJBbHBIX PACTECHUID,
«GKu3HeHHBIA MUKJI
MOPCKOH KamycThbl»,
«/Ku3HEeHHBIH IUKJI
MXxa», <7 Ku3HeHHbIH
HHUKJ ANOPOTHUKAY,
«/KU3HEeHHBIH IUKJI
cocHbI». O0opya0oBaHMe:
CBETOBOM MHMKPOCKOII,
MHUKPOINpenaparbl
ANIEKJIETOK U




CIepMaTo30ua0B, MOJIe]Ib
«ukJa pa3BuTus
JSATYLIKH».
JlaGoparopHas pabora
«/3y4eHne cTpoeHUust
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIpenaparax».
IIpakTnuyeckas padora
«BbisiB/IeHHE TPU3HAKOB
CXO0/ICTBA 3apoabIllei
NMO3BOHOYHBIX
JKHUBOTHBIX».
JlaGoparopnas pabora
«CTpoeHHe OPraHoB
Pa3MHOKeHHUs] BbICIIMX
pactrennii». Tema 11.
I'eneruka — Hayka o
HACJIeACTBEHHOCTH U
U3MEHYMBOCTH
opranusmoB Ucropus
CTAHOBJICHUS U Pa3BUTHUSA
reHeTHKH KaK HAYKH.
Pa6orel I'. Menpeas, I'.
ne ®pusa, T. Moprana.
Poab oTeyecTBEHHBIX
Y4€HBIX B Pa3BUTHH
reneruku. Padorsr H.K.
Koanuosa, H.H.
BaBuiona, A.H.




beso3epckoro, I'. /1.
Kapneyenko, FO.A.
®duaunuenko, H.B.
Tumodeea-PecoBckoro.
OcHOBHBIE reHeTHYEeCKHEe
MOHSITUS U CHMBOJIbI.
T'omooru4HbIE
XPOMOCOMBI, aJlJIeJIbHbIE
reHbl, aJ1bTePHATUBHbIE
NMPU3HAKH,
JMOMUHAHTHBIA U
peueccuBHbIN NMPU3HAK,
rOMO3MIo0Ta,
reTepo3uroTa, YNCcTas
JIMHUSL, THOPHU/BI,
reHOTHUI, (PeHOTHIL.
OCHOBHBIE METO/IBI
TeHeTHKH:
rHOPUA0I0THYECKHIA,
IUTOJIOTHYECKHH,
MOJIEKYJISIPHO-
TeHeTHYeCKHuM.
JdemoHcTpauuu
IHopTpersi: I'. Menaeis,
I'. ne ®pu3, T. Mopramn,
H.K. Koasnos, H./.
Basugos, A.H.
benosepcknii, I'. 1.
Kapneuyenko, 10.A.
®uaunyenko, H.B.




Tumodgees-PecoBckuii.
Tadoauuel 1 cXeMbI:
«MeToabl reHETUKH,
«CxeMbl CKpeIMBAHUA».
JlaGoparopHas pabora
«/Ipo3odnia kak o0beKT
reHeTHYeCKUX
ucciaenoBanmniny. Tema
12. 3akoHOoMepHOCTH
HACJIe/ICTBEHHOCTH
MonoruopuaHoe
ckpemuBanue. [lepBolii
3aKk0H MeHaeas — 3aK0H
eIMHO00pa3usi ruOpUI0B
NepBOro NOKOJIeHUs.
IIpaBuio
AOMHHHUpOBaHus. Bropoii
3akoH MeHje/sl — 3aK0H
pacienieHust
NPHU3HAKOB.
uTosiornyeckue
OCHOBBI
MOHOTMOPHIHOTO
ckpemuBaHus. I'mnoresa
YHCTOTHI ramer.
AHajm3upyouee
CKpelyBaHue.
IIpoMe:xyTOYHBIH
XapaKTep HacJe10BaHUsl.
Pacuwenienne




NMPU3HAKOB NP
HeINOJHOM
JAOMHHHUPOBAHMH.
JAurnopuaHoe
ckpemuBanue. Tpernit
3aKkoH MeH/e/is1 — 3aKOH
HE3aBUCHMOT0
HacJieJ0BaHUS
NMPU3HAKOB.
MuTonoruvyeckue
OCHOBBI JIUTMOPHUIHOTO
CKpeIIMBaHHUSA.
CuemnieHHOe
HacJieJ0BaHHe
npusHakos. Pa6orsr T.
Moprana. CuenjienHoe
HacJieJ0BaHHUe FeHOB,
HapylIeHue clenieHust
MeK/1y TeHaMU.
XpomocomHasi Teopus
HACJIeICTBEHHOCTH.
I'eneruka mouia.
XpoMoCOMHBIM
MeXaHHM3M onpe/eseHust
10J1a. AyTOCOMBI H
M0JIOBbIE XPOMOCOMBI.
I'omoramerHsbIii U
rereporamMeTHbIN MoJI.
I'enernueckas
CTPYKTYPa MOJIOBBIX




XpOMOCOM.
HacaenoBanue
NMPU3HAKOB, CIENJIeHHbIX
¢ moJyioM. I'eHoTnn Kak
1eJOCTHAsl CHCTEMA.
ILneitoTrponus —
MHOKeCTBEHHOE
aelicTBHE IreHa.
MHoskecTBEeHHbBIH
aJlj1eJIn3M.
B3aumoneiicrBue
HeaJJIeJIbHBIX I'eHOB.
KommniiemeHTapHoOCTD.
Inucra3s. [lonumepus.
I'eneTMuyeckuii KOHTPOJIb
Pa3BUTHS pacTeHMH,
JKHBOTHBIX U YeJIOBeKa, a
Takke (PU3u0JI0rH4ecKux
MPOLECCOB, MOBEACHUA U
KOTHUTUBHBIX (DYHKIHMH.
I'eneTn4eckue
MeXaHHU3MbI
cuMOHoOreHesa,
MEeXaHU3MbI
B3auMOAeiicTBHSA
«XO35IMH — MAPa3UT» U
«XO035IMH — MHUKPOOHOM».
I'eHeTH4eckHe acneKThbI
KOHTPOJIAA U U3MEHEeHUs
HaCJeACTBEHHOI




uHopMmanum B
MOKOJICHUSX KJIETOK U
OPraHM3MOB.
JdemoHcTpauuu
Ioptperni: I'. Menaeib,
T. Mopran. Ta6auub! u
cxembl: «IlepBblil 1
BTOPOI 3aKOHBI
Menaeasn», «Tperuit
3aKkoH MeHaensn,
«AHaJM3MpyW1IEee
CKpeIMBaHHEe),
«HemnoJsHoe
JAOMHHUPOBAHME,
«CuenJieHHOe
HacJIe10BaHHue
NPU3HAKOB Y
apo3opuibi», «I'eneTuka
noJa», «Kapuorun
yeJsi0BeKka», «Kapuorun
AP030UIbD,
«KapuoTun nTunsn,
«MHOKeCTBEeHHbI
AJIeJIM3M,
«B3aumopeiicTrBue
reioB». O0opynoBanue:
MoaeJIb A5
AEMOHCTPAIUH 3AKOHOB
eInH000pa3usi rTuOpuI0B
NEepBOro NOKOJICHUS H




paciuenieHust
NPU3HAKOB, MOJEJIb JJIsI
AEMOHCTPALMHU 3aKOHA
HEe3aBHCHMOI0
HaCJIeI0BAHUSA
NPHU3HAKOB, MO/AEJIb 1JIsI
AEMOHCTpPALUH
CLEeNJIEHHOT 0
HaCJIe/I0BAHUA
NPU3HAKOB, CBETOBOI
MHKPOCKOII,
MHUKpOIIpenapar:
«J{po3oduiar.
IIpakTnyeckas padora
«M3yueHne pe3yjbTATOB
MOHOTHOPH/IHOTO
CKpelBaHus y
Apo30¢uiabI».
IIpakTHyeckas padora
«H3y4yeHnue pe3ynbTaToB
AMTHOPHUIHOTO
CKPelMBAHUA Y
apo3opuiabi». Tema 13.
3aKoHOMepHOCTH
U3MEHYUBOCTH
B3aumopeiictBue
TeHOTHIIA M CPelbl IPH
(popmupoBanuu
¢enoruna.
HN3MeHYUBOCTH




NPU3HAKOB.
KauecTBeHHblie 1
KOJIHYEeCTBEHHbIE
npusHaku. Buabl
H3MEHYHBOCTH:
HeHacJeICTBeHHasI B
HacJIeACTBEHHAs.
MoaudpukanuoHHas
H3MEHYHBOCTh. Posb
cpeabl B (pOPMUPOBAHUM
MO (PUKAIUOHHOMI
u3mMenunBoctu. Hopma
peakinum npu3HaKa.
Bapuanuonuwblii psaa u
BapUAIlMOHHAS KPUBas
(B. Uoranucen).
CaBoiicTBa

MO (PUKAIUOHHOMI
M3MEHYHBOCTH.
I'enoTunuueckas
H3MEHYHBOCThD.
CsoiicTBa
TeHOTHINYEeCKOi
M3MEHYHUBOCTH. Buanl
TeHOTHINYEeCKOi
H3MEHYUBOCTH:
KOMOUHATHBHAS,
MYTAIHOHHAS.
KomoOuHaTuBHAas
M3MEHYHUBOCTh. Meiio3 n




10JI0BO# mpouece —
OCHOBA KOMOMHATHBHOM
H3MEHYHBOCTH. PoJIb
KOMOMHATHBHOM
H3MEHYUBOCTH B
CO3JaHHH I'eHEeTHYECKOr 0
pa3HooOpa3us B
npejeaax 0HOro BU/A.
MyTauuoHHas
H3MEHYHMBOCThL. Buabl
MYTalHii: TeHHbIE,
XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaAHHBIE
U MHAYLUHMPOBAHHbIE
MyTauuu. Sinepunie u
IUTOIIA3MATHYECKHE
myTanuu. ComaTnyeckue
U M0JI0OBbIE MYTALIMH.
Hpuunnbl
BO3HUKHOBEHHS
myTauuii. Myraresnl u
HUX BJUSIHHE HA
OPraHu3Mbl.
3aKoHOMepHOCTH
MYTAIMOHHOT0 Mpoluecca.
3aK0H roMOJIOrHYE€CKHX
PAOB B HACJIEACTBEHHOM
usmenunBoctu (H.HA.
BaBuJioB). BHesinepuast
H3MEHYHBOCTD U




HACJIeCTBEHHOCTD.
InuUreHeTHKa u
3MUTeHOMHKA, POJIb
AMUreHeTHYeCKUX
¢akrTopoB B
HACJIeIOBAHUHN U
H3MEHYHMBOCTH
(eHoTnnMUecKux
NMPU3HAKOB Y
OPraHM3MOB.
JlemoHcTpanun
IMoprpetsi: I'. ne ®pu3s,
B. Horanncen, H.!.
Basuios. Tadoauue u
cxeMbl: «Buanl
H3MEHYHBOCTH,
«MonudukaunoHHas
H3MEHYHBOCTDY,
«KomOuHaTuBHasn
H3MEHYHBOCTDY,
«Meito3»,
«OmjiogoTBOpEeHUE»,
«I'eneTnyeckue
3a00/1eBaHMsl YeJI0BEKAY,
«Buabl MyTanuiin.
Oo6opyaoBanue: ;KuBbie U
rep0apHble IK3eMILIAPbI
KOMHATHBIX PACTECHUH,
pucyHku (pororpacpun)
JKHBOTHBIX C




Pa3IuYHBIMU BHIAMH
H3MEHYMBOCTH.
JlaGoparopHas pabora
«HcciienoBanue
3aKOHOMEPHOCTei

MO (PUKALUOHHOMI
U3MEHYMBOCTH.
IIocTpoenue
BapUAIMOHHOIO Psiia U
BapHALMOHHON KPUBO».
IIpakTnyeckas padora
«MyTtauum y apo3o¢uiabl
(HA roTOBBIX
MHUKpoOINpenaparax)».
Tema 14. I'eHeTuka
yesioBeka Kapuorun
yeJi0BeKa.
MesxkayHapoaHast
nporpaMmma
HCCJIeIOBAHNS T€HOMA
yejjoBeKa. MeToabl
HU3YyYeHHSI TeHETUKH
YeJl0BeKa:
reHeaJIornyecKui,
O0JIM3HENOBBI,
IUTOreHETHYECKH,
NOMyYJIAIMOHHO-
CTATHCTHYECKHIA,
MOJIEKYJISIPHO-
reHeTUYeCKUil.




CoBpemeHHoOe
omnpejaejieHue TeHOTHIIA:
NOJTHOT€HOMHOEe
CeKBEeHUPOBaHME,
reHOTHIIHPOBAHKUE, B TOM
yuciie ¢ nomoumbio IIP-
aHaJIM3a.
HacaeacrBeHHbIe
3a00/1eBaHNs YeJI0BEKA.
I'enHble 1 XpOMOCOMHBIE
00J1€3HH YeJI0BeKAa.
boJje3nu ¢
HaCJIeACTBEHHOM
NpPeApacnoI0KeHHOCThIO.
3HaueHne MeTUIIMHCKOM
TeHETHKH B
Npe10TBPALIEHUN U
JIEYEHUH TreHEeTHYEeCKHX
3a200JIeBaHMIi YeJIOBEKaA.
Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBAHHe.
CTBO0JIOBBIE KJIETKH.
IlonsiTHe
«TeHEeTHYEeCKOro rpy3a».
ITHYECKHE ACTIEKThI
uccjaeIoBaHuM B 00J1aCTH
peIaKTHPOBAaHUS T€HOMA
H CTBOJIOBBIX KJIETOK.
I'enernuyeckue gpaxkTopsl
NOBbIIIEHHOM




YYBCTBUTEJIBbHOCTH
YyeJIOBEeKa K
buznyeckomy u
XHMHUYECKOMY
3arpsA3HEHHI0
OKPpY:KaIIIel cpeabl.
I'eneTuyeckasn
NPeIPaACoI0KEHHOCTh
YyeJIOBEKA K MATOJOTHsIM.
demoncTpauun Tadauubl
u cxembl: «Kapunorun
yeJi0BeKka», «MeToabl
HU3YyYCHHUSI TeHETUKH
YeJIOBEKA,
«I'eneTn4eckue
3a00/1eBaHNS YEJIOBEKA).
IIpakTnueckas padora
«CocraBjieHue U aHAJIN3
POAOCIOBHOI.

Tema 15. Cenexunst
OpPraHu3MOB
JlomecTukamus u
ceJieKuMs. 3apoKaeHue
ceJIeKIMHU U
JOMEeCTHUKAUUM. YUeHHne
H.A. BaBusiosa o
IenTpax
NMPOMCXOKICHUS U
MHOTr000pa3us
KYJbTYPHBIX PACTEHUIA.




Poasb cesexkunm B
CO3/1aHHUH COPTOB
pacTeHuil 1 MOPOJ
*kuBOTHBIX. CopT,
MmopoJa, MTamMM. 3aKOH
rOMOJIOTHYECKHUX PS/I0B B
HacJIeICTBEHHO
u3menuunBoctu H.H.
BaBuJioBa, ero 3HaueHue
ISl CeJICKIIMOHH O
padorbl. MeToabl
CeJIEKIIMOHHO padoThl.
HUckyccTBeHHBbINH 0TOOP:
MAaCCOBBIH U
HHAUBUIYAJIbHBII.
Iransl
KOMOMHAIHOHHOM’
cesieknuu. UcnbiTanue
NPOM3BOAUTEJICH 10
noromcrBy. OTOOp MO
TeHOTHITY C NOMOIIbIO
OLIEHKH (PEHOTHIIA
MOTOMCTBA M 0TOOP MO
FeHOTHITY C MOMOIIbIO
anaym3a /{HK.
HckyccTBeHHBbI
MyTareHe3 KaKk MeTOJ
CeJICeKIINOHHOM padoThI.
PagnanuoHHbBIH 1
XHMUYECKHI MyTareHes




KAaK HCTOYHMK MyTAUM
Y KYJbTYPHBIX opm
OPraHM3MOB.
HUcnosb3oBanue
T¢eHOMHOI'0
PeAAKTHPOBAHMSA U
MeTO0/10B
pexomoOuHanTHbix JJTHK
AJIS1 OJIy4eHM s
HCXOHOI0 MaTepHaJa
JJISL CeJIeKIIUM.
HHonyuyenue
MOJIMILIOU/I0B.
BuyrpusBuaoBas
rudpuamsanus.
BbauskopoacreenHoe
CKpelIMBaHue, WJIN
UHOPHU/IMHT.
Hepoacreennoe
CKpelyBaHue, WJin
ayrOpuaunr. I'ereposuc
U ero NpU4HHbI.
HUcnosb3oBanue
rerepo3mca B ceJleKINH.
Otnanénnas
rudpuau3anus.
IIpeonosenne Gecnioaust
MEKBH/I0BbIX THOPH/I0B.
JlocTrKeHus ceJIeKIuMn
pacTeHui U ;KUBOTHBIX.




«3e1éHasi peBOJIIOIUS.
CoxpaHeHne U U3y4yeHue
reHeTHYeCKUX pPecypcoB
KYJbTYPHBIX PACTEHHUI H
X TUKHX poauyei 1Jist
C03/1aHHUS HOBBIX COPTOB
U THOPUI0B
CeJIbCKOXO035iCTBEHHbIX
KyJbTYp. U3ydyenue,
coxpaHeHHe U
ylpasJjieHHe
TeHEeTHYeCKHMH
pecypcamMu
CeJIbCKOXO035i CTBEHHBIX
U MPOMBICJIOBBIX
’KHBOTHBIX B IIEJIsIX
yJayulieHust
CyLIEeCTBYIOUIUX U
CO3/1aHHS HOBBIX MOPO/,
JIMHUH M KPOCCOB, B TOM
yHcsie ¢ IPUMEeHeHHeM
COBpPEMEHHBIX METO10B
HAYYHBIX HCCJIEIOBAHMI,
nepeaoBbIX Uel U
nepcrneKTHBHBIX
TEXHOJIOTHH.
JdemoncTpauuu
Hoprpersr: H.H.
Basuaos, U.B.
Muuypun, I'.J1.




Kapneuenko, IL.II.
Jlykbsinenko, b.JI.
Acraypos, H. bopJaoyr,
JILK. bBeasieB. Tabauubl u
cxeMbl: «LleHTPBI
NPOUCXOXKICHHUS U
MHOTr000pa3us
KYJbTYPHBIX PACTeHHID»,
«3aK0H roMOJIOTHYEeCKUX
PSA0B B HACJIeACTBEHHOM
U3MEHYHBOCTHY,
«MeToabl ceJIeKIIUN»,
«OTHanénnas
ruoOpuIN3anus»,
«MyTarenes».
Jlaboparopnasi pabora
«H3y4yeHnue copToB
KYJbTYPHBIX pACTeHHIl 1
NMOPOJ AOMAITHUX
KHBOTHBIX».
JlabopaTopHas padora
«H3yyeHnue MeTo10B
CeJICKIMHU PaCTEHUID).
IIpakTHyeckas padora
«IIpuBHBKa pacTeHH».
Ikcekypeusi «OCHOBHBIE
MeTOIbI M 10CTHKEHUSI
CeJICKLIMU PACTeHHH U
’KMBOTHBIX (HA
CeJICKIIMOHHYI0 CTAHIHIO,




IVIEMEHHYI0 (pepmy,
COPTOUCHIBITATEIbHBIN
Y4YaCTOK, B TeNJIMYHOE
X0351iiCTBO, B
JabopaTopuio
arpoyHuBepPCUTETA WU
HAYYHOI'0 LIEHTPA)».
Tema 16.
buorexHosorus u
CHHTeTHYeCcKas
ouosorusi O0beKThI,
HCIOJIb3yeMble B
OMOTEXHOJIOTHH, —
KJIETOYHbIE€ U TKAHEBbIE
KYJbTYPbI,
MHUKPOOPraHU3MbI, HX
XapaKkTepuCTUKA.
TpaauuuoHHas
OHOTEXHOJI0THSI:
XJiedonedeHmne,
NnoJiy4ueHue
KHCJIOMOJIOYHBIX
NMPOAYKTOB, BUHO/IEJINE.
Mukpoounonornyeckuii
cuHTe3. O0bEeKTHI
MHMKPOOHO0JI0THYeCKHX
TEeXHOJIOT’il.
I[IpousBoacTeo Geska,
AMHHOKHCJIOT U
ButamMuHoB. Co31anne




TEXHOJIOTUH U
HHCTPYMEHTOB
HeJIeHANPABJIEHHOT 0
H3MEHEeHHUS U
KOHCTPYHPOBaHMSI
T€HOMOB C 11eJIbI0
NMOJIy4eHUsl OPraHu3MoOB
M UX KOMIIOHEHTOB,
coJepKaIIUX He
BCTPeYaKluecs B
npupoae
OMOCHHTETHYECKHE IYTH.
Kanerounasi nn:xxenepus.
MeTtoabl KyJabTypbl
KJIETOK U TKaHel
pacTeHuii U ;KUBOTHBIX.
Kpuodanku.
Comatnueckas
rudpuau3anus u
COMaTHYeCKHH
IMOpHoOreHes.
Hcnoab3oBanue
ramnjionoB B ceJeKInHu
pactrenuii. [lonyyenune
MOHOKJIOHAJIbHBIX
aHTHUTEJI.
Hcnoab3oBanue
MOHOKJIOHAJIBLHBIX M
MOJMKJIOHAIbHBIX
AHTHTEJ B MeIUIIUHE.




HckyccTrBeHHOE
OILIOAOTBOPEHHE.
PexoHcTpykumst
SIMLEKJIETOK U
KJIOHUPOBaHHUe
JKMBOTHBIX. MeTo
TPAHCIVIAHTAIUM si/iep
KJIeTOK. TexHoioruu
0310POBJICHUS,
KYJbTHBUPOBAHUS H
MHUKPOKJIOHAJIbHOTO
Pa3MHOKeHHUs
CeJIbCKOXO03511ICTBEHHBIX
KYyJbTYyp. XpOMOCOMHas
U reHHasi MHIKeHepusl.
HckyccTBEeHHBIN CHHTE3
reHa U KOHCTPYUPOBaHHe
pexomoOunantubix JTHK.
Co3nanne TPaHCTEHHBIX
OPraHM3MOB.
JlocTHKeHUusI M
NepCcrneKTUBbI
XPOMOCOMHOM M T'eHHOM
HHKEHEePUU.
IKOoJI0TrHYecKHe
ITHYEeCKHE NPOo0IeMbI
TeHHOM MHKeHEepPHH.
MeauuuHcKHe
OMOTEXHOJIOTHH.
IMocTrenomuas




ungpoBas MeIUIMHA.

I P-anaraocTuka.
MeTa0010MHBIN aHAJIN3,
reHOLEHTPUYEeCKH i
aHaJM3 NpoTeoMa
YeJIoBeKa ISl OIeHKH
COCTOSIHMSI €r0 310POBbSI.
HUcnoab3oBaHue
CTBOJIOBBIX KJIETOK.
Taprernas Tepanust
paka. 3D-0nonnKeHepusi
U1l pa3padoTKu
¢yHraMeHTAJBHBIX
OCHOB MeJMIMHCKHX
TEeXHOJIOI'’ii, CO3aHus
KOMILIEKCHBIX TKaHeil
coYeTaHHEM TE€XHOJIOTuH
TPEXMEPHOIo
OMONIPUHTHHIA U
cka( o auHra 1is
peuieHust 3a1a4
MepPCOHATU3HPOBAHHOM
Meaunuabl. Co3nanue
BEKTOPHBIX BAKINH C
HeJbI0 o0ecneyeHns
KOMOMHHMPOBAaHHOM
3alUTBI OT
Bo30yauTesneid OPBU,
YCTAHOBJIEHHE
MOJIEKYJISIPHBIX




MEXaHNU3MOB
GyHKUMOHUPOBAHUS
PHK-conep:xammx
BHPYCOB, BbI3bIBAKO LM X
0c000 onmacHbIe
3a00/1eBaHMS YeJIOBEKa U
’KMBOTHBIX.
JdemoncTpauun Tadauubl
U CXeMBbI:
«HMcnoab30Banue
MHKPOOPraHU3MOB B
NPOMBIILIEHHOM
NPOM3BOACTBEY,
«Kiaerounas
HHKeHepus», «I'enHasn
HHKEHEePHUsD).
Jlaboparopnasi padora
«M3yyenune 00beKTOB
OMOTEXHOJIOTHID).
IIpakTHyeckas padora
«Ioyyenne

MOJIOYHOKHM CJIBIX
NPOAYKTOB». JKCKYpCHUS
«buorexHoJsiorus —
BaskHeHas
NMPOM3BOAUTEIBLHAN CHJIA
COBPEMEHHOCTH (Ha
OMOTEeXHOJI0rn4ecKoe
NPOU3BOJACTBO)».




1 buosorus xak Hayka 1 https://resh.edu.ru/

2 AKUBEIC CHCTEMBL H 11X 2 https://resh.edu.ru/
U3y4CHUE

3 buonorus kneTku 2 0.5 https://resh.edu.ru/

4 XHMHICCKas OpraHu3alis 10 1 https://resh.edu.ru/
KIIETKU

5 Ctpoenue u GyHKINH KICTKH 8 2 https://resh.edu.ru/
OOMeH BelecTs 1

6 MIPEBpAIICHUE YHEPTUU B 9 1 https://resh.edu.ru/
KJIETKE
Hacnencreennas

7 UHpOpPMALIKS U pealTn3alus 9 0.5 https://resh.edu.ru/
e€ B KJIIETKE

8 JKU3HEeHHBIN UK KIETKU 6 1 https://resh.edu.ru/

9 CTpoetie i pyHKiuin 17 15 https://resh.edu.ru/
OpTaHU3MOB

10 Paswiosketiie i passiThe 8 1.5 https://resh.edu.ru/
OpPTaHU3MOB
I'eneTrka — HayKa o

11 HaCJIEICTBEHHOCTH U 2 0.5 https://resh.edu.ru/
W3MEHYUBOCTH OpPTraHU3MOB

12 3aKoHOMEpHOCTH 10 1 https://resh.edu.ru/
HACJIEJICTBEHHOCTH

13 3aKoHoMepHOCTH 6 1 https://resh.edu.ru/
U3MEHYUBOCTH

14 I'enetuka yenoBeka 0.5 https://resh.edu.ru/

15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/
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buorexuonorusa nu

16 4 https://resh.edu.ru/
CHUHTETHYECKasi OnoIorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO HACOB 102 13

I10 ITPOTPAMME



https://resh.edu.ru/

11 KJIACC

Ne
n/n

HaumenoBaHue pa3jieioB 1
TeM NMPOrpaMMbl

KoaunuecTBO 4acoB

KoHnTtpoJubHbie

Bcero
padoThbI

IIpakTH4eckue
padoTbI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

Conep:kanue 11
KJIACC Tema 1.
3apo:kaeHue U pa3BUTHE
3BOJTIOLMOHHBIX
NpeACTABJICHUN B
OomnoJsIorumn
IBOJIOIHOHHAS TEOPHA
Y. lapBuHa.
IMpeanocbLIKN
BO3HUKHOBEHUS
napBuHu3Ma. JKusHb u
HAy4YHasl 1eATeJIbHOCTh
Y. JapBuna. /IBu:Kymme
CHJIBI IBOJIIOLIMY BUI0B
no Y. /lapsuny
(BbICOKAS
HHTEHCUBHOCTH
Pa3MHOKeHHUA
OPraHM3MoOB,
HACJIeACTBEHHAA
U3MEHYUBOCTb, 00pbOa
3a cylniecTBOBaHue,
e€CTeCTBEHHBIH U
HCKYCCTBEHHBIH 0TOOP).
Odopmiaenue
CHHTETHYECKOH TeOpHH
poawonuu (CTI).
HeiiTpaibHas Teopus
IBOJIIOLIMH.




CoBpeMeHHasn1
3BOJIIOLMOHHAS
Onosiorusi. 3Ha4YeHHe
IBOJIIOIIMOHHON TeOpHUH
B hopmMupoBanumn
€CTeCTBEHHO-HAYYHOH
KAPTHHBI MUPA.
JdeMoHcTpanuu
IHopTpersr:
Apucroreis, K.
Jlunnei, K.b. Jlamapk,
J.K. Cent-Uaep, K.
KioBnbe, U. lapBun, C.C.
YerBepukos, U.H.
Imansraysen, /L.
Xoaneiin, JI.LK. beasies.
Tabdauubl U cxeMbl:
«Cucrema KuBoii
npupoasi (mo K.
JIunnew)», «JlectrHuna
JKHBBIX CyIeCTB (10
Jlamapky)», «MexaHuzm
(¢popmupoBanus
NMPUCIIOCO0JIEHU I Y
pacTeHuii U J)KHBOTHBIX
(mo Jlamapky)», «Kapra-
cxemMa Mapuipyra
nyrewmecrsus 4.
JdapBuna», «Haxoaku Y.
JapBuHa», «DopMbI




00opbObI 32
CylIeCTBOBAHM e,
«ITopoawbl rosyoeii»,
«Mmuorooopasue
KYJbTYPHBIX opMm
kanmyctbh», «Ilopoabl
AOMAIIHUX KMBOTHBIX»,
«Cxema o0pa3zoBanus
HOBBIX BHA0B (1m0 Y.
MapsBuny)», «Cxema
COOTHOIIEHUSI
ABUAKYLIHX CHJI
3BOTHOIHUNY», KOCHOBHBIE
MOJI0KEeHUsI
CHUHTETHYEeCKOH Teopuu
Boaouuun». Tema 2.
Muxpo3Bosaonus 1 eé
pesyabrarsl HHonyasiuus
KaK 3JIeMEeHTaApHasA
eIMHUIA IBOJIIOLIMH.
CoBpeMeHHbIE METO/IbI
OLICHKH I'eHeTH4eCKOro
pa3HooOpa3us u
CTPYKTYPHI ONYJISIIHI.
N3menenue renoponaa
NOMYJIAMHU KaK
3JIeMEeHTapHoe
3BOJIKIMOHHOE
siBJIeHHE. 3aKOH
reHeTH4YeCKOro




pasHoBecus k. Xapau,
B. BaiinOepra.
JJieMeHTapHbIe
dakTopbl (IBHKYLIME
CHJIbI) 3BOJIIOIUH.
MyTauuoHHBI poLuecc.
KomOunaTuBHasn
U3MEHYHBOCTD. /{peiid
reHOB — CJIy4YailHbIe
HeHaIpaBJICHHbIE
U3MEHEHHS 4acToT
ajieJieil B MOIMYJIALMAX.
¢ dexT ocHOBaATEJIA.

I dexT OyTHIIIOYHOTO
ropJabimka. CHukeHne
reHeTH4ecKoro
pa3HooOpa3us:
NPUYUHBI U CJIeACTBUS.
IIposBienue 3¢ dexra
apeiiga reHos B
00JIBIINX U MAJIBIX
NOMYJIALHUAX.
Murpanuu. U3oasauus
MOMYJIAIMI:
reorpagpuueckas
(mpocTpaHCTBEHHAA),
Omosioruyeckas
(penpoayKTHBHAast).
EcrecTBenHbIi 0TOOP —
HanpaBJISIIO LU




(paxTop 3BOIIOLMU.
DopMbI €CTECTBEHHOT0
oT0opa: IBHKYIIM,
CTA0MJIM3UPYIOUIUIA,
pa3pbiBaomuii
(IM3pYNTHBHBIH).
IMos0BoI1 0TOOP.
Bo3HukHOBeHUHE H
IBOJIIOLMS COLMATBHOIO
NOBeeHNs KUBOTHBIX.
IMpucnocodeHHOCTH
OPraHU3MOB KaK
pe3yJabTar
MHKPO3BOJIIOLUH.
Bo3HukHOBeHHE
npucnocodeHui y
OpPraHu3MoB.
Apomop¢do3bl 1
HAMOANANITALIVH.
IIpumepsl
NpHUCIOCO0IeHNH y
OpPraHu3MoOB:
Mopdosioru4eckKme,
¢pusnonornyeckmue,
OMOXMMHYECKHUE,
NnoBeJeHYecKue.
OTHOCHTEIBHOCTH
NPHUCIOCO0ICHHOCTH
opranusmos. Buj, ero
KPHUTEPHH U CTPYKTYypa.




Bunoodpa3zoBanne kak
pe3yJabTar
MHKPO3BOJIIOLUH.
H3oassuus — KJIo4eBou
dakTop
BuaooOpasosanus. Ilyru
U CIOCO0BI
BH/1000pa30BaHus:
ajyionaTpuyeckoe
(reorpaguueckoe),
CHUMIIATPpHYECKOe
(3Ko0JI0THYECKOE),
«MI'HOBEHHO€)
(mosmunJionau3anmsi,
rudpuausanus).
JImuTeIbHOCTD
IBOJIOLMOHHBIX
npoueccoB. MexaHU3MbI
(¢popmupoBanus
0M0JIOTHY€eCKOro
pa3HooOpa3sus. Posab
IBOJIIOLIHOHHOM
Onosiorum B paspadorke
HAYYHBIX METO/I0B
cOXpaHeHUs
Ouopa3HooOpa3us.
Mukpo3BoTroums 1
KOJ3BOJKOIHSA APA3UTOB
U UX X035I€B.
MexaHu3MBbI




(popmupoBanus
YCTOHYHUBOCTH K
aHTHOMOTHKAM M
croco0b1 60pbLOBI ¢ Heil.
JdemoHcTpauuu
IHoptpersi: C.C.
YerBepukos, J. Maiip.
Tabauusbl U cxemMbl:
«MyTanuoHHas
U3MEHYUBOCTbY,
«HonyassunoHHast
CTPYKTYypa BUAA»,
«Cxema nposiBjieHHst
3aKoHa Xapau—
BaiinGepray,
«/IBMsKyIIME CHIIBI
IBOJIIOLIM Y,
«IKoJIOTHYeCKast
M30JISILUS TIOIYJISILIA I
CceBaHCKoOM (openn»,
«l'eorpapuyeckasn
M30JISILUS1 JIMCTBEHHHUIIBI
CHOUPCKOH 1
JINCTBEHHMIbI
AAyPCKOI»,
«IlomyIsiMOHHBIE
BOJIHBI YHCJICHHOCTH
XHILHUKOB U KEPTB»,
«Cxema neiicTBust
€CTeCTBEHHOI0 0T00pay,




«®@opmbl 60pbLOBI 32
CyLIeCTBOBAHHUEY,
«AHaycTpuaabHbIT
MeJIaHu3M», «  KuBbie
HCKOIaeMble»,
«IloxkpoBUTEILCTBEHHASA
OKpAacKa KMBOTHBIX»,
«IIpenynpe:xknaromas
OKpAacKa KMBOTHBIX»,
«Pu3nonoruyeckue
aganTauum,
«IIpucnoco0/IeHHOCTH
OPraHU3MOB U €é
OTHOCHTEJIbHOCTD,
«Kpurepuu Buaa»,
«BuabI-IBOMHUKHY,
«CTpyKTypa BHIA B
npupoae», «Crnocodbl
BHUI000pa3oBaHus»,
«I'eorpajpuyeckoe
BH/1000pa3oBaHue TPEX
BU/IOB JIaHAbIIIEH,
«IKOJI0rHYecKoe
BU/1000pa3oBaHNe BUI0B
cuHuIy, «[omunouabt
pacrenmii», «KamycrHo-
peaeYHbId THOPUI».
OobopynoBanmne:
repéapum pacTeHuii,
KOJUIEKIIUM HACEKOMBIX,




4yyyeJia NTHI U 3Bepeii ¢
npuMepaMu pa3jaHdHbIX
NMPUCIIOCO0JIEHUH,
qy4eJsia NTHIl U 3Bepeil
Pa3HbIX BU/I0OB,
repbéapumu pacreHui
O0JIM3KHX BH/IOB,
oOpa3zoBaBHIUXCS
Pa3JIMYHBIMU
crocodamu.
JlaGoparopHasi pabdora
«BbIsiBJICHHE
H3MEHYMBOCTH y 0co0eil
O/IHOT0 BHIa».
JlabopaTopnasi padora
«IIpucnocodaenns
OPraHM3MoOB M MX
OTHOCHUTEJIbHAA
11eJ1eCO00Pa3HOCTbY.
JlabopaTopnasi padora
«CpaBHeHHe BHI0OB 110
MOP(OJIOrHYEeCKOMY
kpurepuio». Tema 3.
MaxkpodBosonus u eé
pe3yiabTaTrbl MeToabl
U3Yy4YEeHUA
MAaKPO3BOJIIOLHH.
IIaneonTosornyeckue
MeTOAbI H3YYeHHS
poarouuu. Ilepexoansie




(¢popmbl u
usorenernyeckmne
Psiibl OPraHU3MOB.
buoreorpagpuueckue
MeTO/IbI H3Y4YeHUs
’posronnu. CpaBHeHHne
(¢o1opel 1 payHbI
MATEepPHKOB H OCTPOBOB.
Buoreorpagpuueckue
o0sactu 3emuiu. Buabi-
JHAEMHUKH U PEJIUKTHI.
IMOpHoIOrHYecKue u
CPABHHUTEJIbHO-
MOp(oJIoTHYECKHE
METO/IbI M3YUYeHUs
IBOJIIOLIMH.
I'eneTruueckue
MeXaHU3MbI IBOJIIOLUHA
OHTOreHe3a U
NOSIBJICHHUS
IBOJIIOLIMOHHBIX
HOBIIECTB.
I'omosiornunblie U
AHAJIOTUYHbIE OPTaHbI.
PyaumenTapHble
OpraHbl U ATABU3MBI.
MouJiexy.sipHo-
reHeTH4ecKue,
OMoXMMH4YeCKHE U
MaTeMaTH4ecKHe




MeTO/Ibl U3Y4YeHUsI
IBOJIIOLMH.
I'omosiornyHbIE TeHBI.
CoBpeMeHHBIE METObI
NOCTPOCHUA
(¢unorenernyecknx
JAepeBbeB.
XpomMocoMHbIE MyTALIMH
U IBOJIIOLMS T€HOMOB.
Oo6uue
3aKOHOMEPHOCTH
(mpaBuJIa) 3BOJTIOLMH.
IMpuHIMTI cCMEHBbI
(yHkumii.
HeoOpaTumoctn
IBOJIIOIUU. AJANITUBHASA
paauaums.
HepaBHomepHoOCTH
TeMIIOB 3BOJIIOLUH.
JdemMoHcTpanuu
IToprpersi: K.M. Bap,
A.O. KoBaneBckuii, @.
Miwaiep, J. I'ekkeb.
Tadauubl 4 CXeMbl:
«DUI0reHeTH4ecKui
P JIOIIATH,
«APpXeonTepuKCe»,
«3Bepo3yOble smepbI»,
«Creroueganab»,
«PuHHOPUTED,




«CemeHHbBIE
NManoOpPpOTHUKNY,
«buoreorpagpuyeckne
30HbI 3emJn», «/peid
KOHTHHEHTOBY,
«PeJTuKTBI»,
«HavajabHble cTagumn
3MOPHOHAJIBLHOIO
Pa3BUTHS MO3BOHOYHBIX
JKHBOTHBIX»,
«I'omoJ10orMYHBIE K
AHAJIOTUYHbIE OPraHbI»,
«PyauMeHTBD,
«ATaBH3MBI»,
«XpoMocoMHBbIe HAOOPBI
YyeJI0BeKa M IIMMIIaH3e»,
«I'1aBHBIE
HaNpaBJeHUs
3BOJIOIUNY, «O01IHe
3aKOHOMEPHOCTH
IBOJIIOI U,
OobopynoBanmne:
KOJUIEKIIUH, repdapuu,
MYJISIZKH MCKOMAaeMbIX
0CTATKOB OPraHU3MOB,
MYJISIKU
TOMOJIOTHYHBIX,
aHAJOTHYHBIX,
PYAUMEHTAPHBIX
OPraHoOB U ATABU3MOB,




KOJJIEKIIUM HACEKOMBbIX.
Tema 4.
IIpoucxoxnenne u
pa3BUTHE KU3HU HA
3emuie Hayunble
THIIOTE3bI
NMPOMCXOKICHHUS KU3HU
Ha 3emJie. AOMOreHe3 u
naHcnepmus.
JloHay4Hble
npeacTaBJeHus 0
3aposKIeHUH KUZHHU
(kpeaunmoHu3m).
I'nnmore3a MoCTOSIHHOTO
CaMO03aposKIeHHsl JKU3HU
U e€ onpoBepKeHue
onbiTamu ®. Pean, JI.
Cnaananunann, Jl.
IHacrepa.
IIpoucxoxaenune ;KU3HU
M aCTPOOMOJIOTHsl.
OcHOBHBIE 3TANIBI
HEOPraHnu4ecKoi
IBOJIIOIUH.
Ilnanerapuas
(reosiornuyeckas)
3BOJIIOIUA. XMMHUYECKAS
IBOJIIOIHS.
AOHMOTreHHBbIIi CHHTE3
OPraHUYecKNX BellecTB




U3 HEOPraHUYEeCKHUX.
OnpiT C. Musutepau I'.
FOpu. O6pazoBanue
10JIMMEpPOB U3
MOHOMEPOB.
KoauepBatrnasi runoresa
A.W. Onapuna,
TUN0Te3a NEPBUYHOIO
oyabona /. Xoaaeiina,
reHeTH4eckKasi rHnoTe3a
I'. Méanepa. Pu6o3umsl
(T. Yek) u rumore3a
«vupa PHK» V.
I'mabepra.
dopmupoBaHue
MeMOpaH u
BO3HUKHOBEHHE
nporokJieTrku. Ucropus
3eMJIH 1 METOIbI eé
usyuyenus. Mckonaemeoie
OpPraHuYecKne OCTATKH.
I'eoxponosiorus u eé
METO/IbI.
OTHocuTeNIbHAA U
a0cor0THAsA
re0XpoHOJI0T M.
I'eoxponosioruyeckas
LIKAJIa: 30HbI, 3PbI,
Nepuoabl, IMOXH.
HayvasbHbIe 3TanbI




OpPraHu4YecKoi
3poouuu. losiBnenne
1 3BOJIIOLMS NePBbIX
KJIETOK. JBOJIIOIUSA
MeTa00JM3Ma.
Bo3nnkHoOBeHME MEePBBIX
IKOCHCTEM.
CoBpeMeHHbIE
MHKPOOHbIE OHOMIEHKH
KAaK aHAJIOT MePBbIX HA
3emuie co00OIIECTB.
CTpomMaToJInTHI.
ITIpokapuoTsl u
3YKApHOTHI.
IMpoucxoxnenune
IYKApHOT
(cumOuorenes).
IBOJIIOIIUOHHOE
NPOMCXOKACHHUE
BHPYCOB.
IIpoucxoxnenune
MHOTOKJIETOYHBIX
OPraHHu3MOB.
Bo3HukHoOBeHHE
OCHOBHBIX TPy
MHOTOKJIETOYHBIX
opranu3zmMoB. OCHOBHbIE
3Tanbl 3BOJIOLNH
BBICIIIMX PaCTEHHH.
OcHoBHbIE apoMop(}o3bI




pacrenuii. Beixon
pacTeHuii Ha cyury.
IHosiBJ1eHNEe CIOPOBBIX
pacTeHuil U 3aBOeBaHUE
umu cym. CeMeHHbIE
pacreHus.
IIpoucxoxnenue
LIBETKOBBIX PACTEHHIA.
OcHOBHBIE 3TANBI
3BOJIIOLIMHU KUBOTHOI'O
mupa. OCHOBHbIE
apomop o3l
JKHBOTHBIX. BeHackasn
payna. KemOpuiickuii
B3pPbIB — MOsIBJIeHH
COBpPEeMEHHBIX TUIIOB.
IlepBble Xopa0BbIE
*KMBOTHbBIE. 7KU3Hb B
BoJe. JBOJTIOLHSA
MO03BOHOYHBIX.
IIpoucxoxnenue
am@uoOmMii U penTHIHIA.
IIpoucxoxnenue
MJIEKOTIUTAIOIIMX U
nrul. [lpuHoun
KJII0YEBOI'0
apomopdosa. OcBoenne
0eCIo3BOHOYHBIMH H
NMO3BOHOYHBIMH
’KMBOTHBIMM CYIIH.




Pa3BuTHe :KU3HM HA
3emJie o 3pam u
nepuoaaM: apxei,
NPoTEPO30ii, MaJ1€030i,
Me3030ii, KaifHO030ii.
Oo6mas
XapaKTepUCTUKA
KJIUMaTa u
re0JI0ru4ecKux
npoueccos. [losiBienue
U pacuBeT XapaKTepHbIX
OPraHM3MOB.
YriaeobopazoBaHue: ero
YCJIOBHSA M BJIMSIHHE HA
ra3oBblil cOCTaB
armocgepnl. MaccoBbie
BbIMHPAHUS —
IKOJIOTHYecKHe
KPHU3HUCHI NPOLLIOrO.
IIpuyuuHBI U cJIeACTBUSA
MAacCOBBIX BLIMUPaAHUIA.
CoBpeMeHHbIH
JKOJIOTHYECKUH KPHU3HC,
€ro 0CO0CHHOCTH.
IIpob6saema coxpanenust
Ouopa3HooOpa3usi HA
3emute. CoBpemMeHHas
CHCTEMa OPraHN4YecKOoro
mupa. IlIpuHIMnbI
KJIacCH(PUKALMHU




opranu3zmMoB. OCHOBHbIE
cUCTeMaTHYeCcKHe
rpynnbl OpraHu3MoB.
JdemoHcTpauuu
MMoprtperni: ®. Penn, JI.
Cnannannann, JI.
IHacrep, U.H.
Meunukos, A.W.
Onapun, Ix. XosgeiH,
I'. Ménaep, C. Muiiiep,
I'. FOpu. Taéaunub u
cxembl: «CxeMa onbITa
®. Penn», «Cxema
onbiTa JI. ITacTepa mo
HU3yYEeHH IO
CaMo03aporKaeHus
KM3HW», «Cxema onbITa
C. MuJsuiiepa, I'. FOpu»,
«ITanbl
HEOPraHu4ecKou
IBOJTIOLH I,
«I'eoxpoHo/I0rHYeCcKasn
mkaja», «HauajabHble
JTanbl OPraHu4ecKom
IBOJIOIUIY, «CxemMa
o0pa3oBaHusi IYKAPHOT
NnyTéM cMMOHOreHe3a»,
«Cucrema kuBoi
npupoab», «Crpoenue
BUpYCa», KApoMOpP(}o3bI




pacTreHuii»,
«PuHHOPUTHIY,
«OIHOKJIETOYHEIE
BOIOPOCJINY,
«MHOroKJIeTOYHbIE
BOOPOCIN», «MXW»,
«IlanmopoTHUKNY,
«I'omocemeHHbBIE
pacrenusn», «Opransi
IBETKOBBIX PACTEHUI»,
«Cxema pa3BurTus
KHBOTHOI'0 MHPay,
«Apomopdo3bl
JKHBOTHBIX»,
«IIpocreimue»,
«Ku111e4HOo10/10C THBIeY,
«Ilnockue yepBu»,
«HneHucronorue»,
«PbI0BIY,
«3eMHOBOIHbIEY,
«IIpecmbIkaromuecs»,
«IITHuB»,
«Muiuexkonuralolue,
«Pa3BuTHE JKHU3HH B
apxeiickoii 3pe»,
«Pa3BuTHe JKHU3HH B
NPOTEPO30HCKOM Ipe»,
«Pa3BuTHE KU3HU B
MaJ1Ie0301CKOM pe»,
«Pa3BuTHE KU3HU B




Me3030MCKOii 3pe»,
«Pa3BuTHE )KN3HHU B
KailHO30HCKOM 3pe»,
«CoBpeMeHHas1 cucTemMa
OpPraHu4YecKoro Mupa».
OobopynoBanmue:
repéapum pacTeHuit
Pa3IUYHBIX OT/IEJIO0B,
KOJUIEKIIUM HACEKOMBIX,
BJIAJKHbIE MTPenapaThbl
KMBOTHBIX, PAKOBHHBI
MOJLTIOCKOB, KOJJIEKINH
UTJI0OKOKUX, CKeJIeThI
MO03BOHOYHBIX
*KMBOTHBIX, Yy4eJa
NTHUL U 3Bepeil,
KOJUIEKIIUMN
oKaMeHeJIoCcTeid,
M0JIE3HBIX HCKOMAeMBbIX,
MYJISIZKH OPTaHMYeCKUX
O0CTATKOB OPraHU3MOB.
BupryaabHas
JaboparopHas padora
«MopgenupoBanue
onbiToB Muiiepa—IOpu
110 M3Y4YECHHIO
a0MOreHHOr0 CHHTE3a
OPraHUYecKuX
COeIMHEHU B
NnepBUYHON aTMOchepe».




JlabopaTopnasi pa6ora
«/3y4yenune u onucaHue
HCKOIAaeMbIX OCTATKOB
APEBHUX OPraHU3MOB».
IIpakTuyeckas padora
«H3y4yenune
0CO0EHHOCTeH CTPOeHus
pacTeHuii pa3HbIX
OT/IeJIOBY.
IIpakTnyeckas padora
«U3yyenune
0Cco0eHHOCTell cTpoeHus!
MO03BOHOYHBIX
JKUBOTHBIX». Tema S.
IIpoucxoxnenue
yeJi0BeKa —
anTponorene3 Pasaennl
U 3a1a4M
aHTponosoruu. Meroasl
AHTPOIOJIOTHH.
CranoBjeHne
NpeACTABJICHUN 0
NPOUCXO0KAEeHUHN
yesioBeKa. Pesqinrnosuoie
BO33peHHusl.
CoBpeMeHHbIE HAYYHBbIE
Teopun. CxoacTBO
YeJIOBEKa ¢
KHBOTHBIMH.
CucremaTnueckoe




MOJIOKEeHN e YeJI0BeKA.
CBujeTebCTBA
CXO/ICTBA YeJI0BEKa C
KUBOTHBIMMU:
CPaBHUTEJIbHO-
MopdoJioruyecKue,
IMOpHUOJIOTHYECKHE,
¢pusnosoro-
OMoXumMHUecKme,
NnoBe/JeHYeCcKHe.
OT1auyus Ye10BeKa OT
JKHBOTHBIX.
IIpsimoxoxaeHne u
KOMILJIEKC CBSI3AHHBIX €
HHMM NPU3HAKOB.
Pa3Burue ros10BHOrO
MO03ra 4 BTOpOii
CUTHAJILHOM CHCTEMBI.
JABusKyue cuiibl
(pakTOpBI)
AHTPONOreHe3a:
OHoJIornYecKue,
CoOlHAJIbHBIE.
CooTHOIEHME
OMOJIOTMYECKUX U
COLHAJIBHBIX (PAKTOPOB
B aHTPOINOreHese.
OcHOBHBIE CTATUM
aHTponorexnesa. Pannue
4yeJIOBEeK0OOpa3HbIe




00e3bSHbI
(MPOKOHCYJIbI) U PAHHUE
NMOHTHALI — 001 e
npeaKn
4eJ10BeK000pa3HbIX
00e3b5IH U JI0AEi.
ABCTpPAJIONIUTEKH —
JABYHOTHE NPeIKu
moaeii. Yeaosexk
yMeJlblii, nepBble
MU3rOTOBJICHUS OPYAUil
Tpyaa. YesosBexk
NPSIMOXOASIIIHUIA 1
nepBbIi BBIXO/ JIOei
3a npeaenbl Appuku.
Yenoek
reiiie1b0eprekui —
001Ul mpeaoK
HEAHIePTAJIbCKOr0
YeJI0BeKA U YeJI0BeKa
pasymHoro. YeJsioBek
HEeaHIePTAIbCKUH KaK
BH/I JII0JIeH X0JI0JHOI0
KJIuMaTa. YejoBek
pa3yMHBbIi
COBPEMEHHOI0 THIA,
JNIEHN COBCKUI Y€JI0BEK,
OCBOE€HHE KOHTHHEHTOB
3a npegeaaMu AQpuKu.
IlaneoreHernka n




NaJ1e0reHOMHUKA.
IBOJIOLHUSA
COBPEMEHHOI'0
YeJI0BEKA.
EcrtecTBeHnHbIl 0TOOpP B
NONYJISINUSAX YeJ0BeKa.
MyTauMoHHBI pouecce
U moJuMopusm.
IHomyasinuoHHbIE
BOJIHBI, Ipei( reHoB,
mMurpanus u «3¢gdexr
OCHOBATeJIsD> B
NOIYJIAMAX
COBPEMEHHOI0
YyeJIOBEKA.
YenoBeyeckne pacsl.
IMonsiTHe 0 pace.
BoJsbiue pacei:
eBpONeonIHas
(eBpasmiickas),
aBCTPAJIO-HErPOUAHAS
(3kBaTOpHaAIBbHAS),
MOHTOJIOUHAS
(a3marcko-
amepukaHckasi). Bpems
U YTH paccejieHust
YyeJIOBeKa 10 IVIaHeTe.
EauncTBO
YyeJIOBeYeCKHX pac.
Hayunas




HECOCTOSITEJIbHOCTh
pacusma.
IMpucnocodeHHOCTH
YeJIOBEKAa K Pa3HbIM
YCJIOBUSIM OKPYKaKOLIei
cpeabl. Biausinue
reorpapuueckoii cpeabl
U Apeiida reHoB Ha
Mopgotoruro u
(pusnosioruio yenoBeka.
MexaucuumnInHAPHbIE
MeToAbl B GU3NUYeCKOi
(Omosiormyeckoin)
AHTPOIOJIOTHH.
IBOJIIOIIUOHHAS
AHTPOMOJIOTUSA U
NnaJje0aHTPONOJIOTUsl
YyeJIOBeYeCKHX
NOnyJIsiluil.
buocouuajbHble
HCCJIeI0BAHMS NPUPOABI
YyeJI0BEKA.
HccaenoBanue
KO3BOJIIOLHHU
0MO0JIOTMYEeCKOT0 U
COIHAJILHOTO B
YyeJl0BeKe.
JdeMoHcTpanuu
IHopTpersi: Y. lapBuH,
JI. JIukn, SA.51.




Porunckuii, M.M.
I'epacumos. Tabauubl u
cxeMbl: «MeToabl
AHTPONOJIOTHI,
«I"os10BHOM MO3T
YeJI0BEKAY,
«Yesi0BeK00Opa3HbIE
00e3bsIHbI», «CKeyler
YeJI0BeKa U CKeJIeT
IIHMITIaH3e»,
«PyaMMeHTBI 1
aTaBU3MBbI»,
«IBHIKYIIIME CHJIBI
AHTPOINOreHe3a»,
«IBOJIIOIIUOHHOE /IPEBO
yeJ10BeKay,
«ABCTPAIOIIHUTEK,
«Yes10BEK yMeJIbliD»,
«UenoBek

NPAMOXOAS LMD,
«/leHncoBckmii
YeJ10BEK»
«Heangepranbubb,
«KpomaHbOHIIBI»,
«IIpenxku yesioBeKa»,
«ITanpl YBOJIOINH
qes10BeKa», «Pachbl
YeJI0BEKAY.
Oo0opynoBanune: MyJISIKA
OKaMeHeJIoCTeil,




NpeaMeToB
MaTepUHaJIbHOM
KYJbTYPbI IPEIKOB
YeJI0BEeKa, penpoAyKI UM
(pororpaduu) kapTuH ¢
MH(}OJIOTHYECKUMH U
OunodJIeiickuMH
CIOJKeTaMu
NPOUCXO0KACHUS
yes0Beka, pororpadun
HAXO0J0K HCKONAeMBbIX
O0CTATKOB 4YeJI0BeKa,
CKeJIeT YeJI0BeKa,
MoOJeJIb Yepena
YyeJI0BeKa M Yepena
HIUMIIAH3e, MOJe/Ib
KHCTH 4YeJIOBeKa U
KHMCTH IIMMIIaH3e,
MO/IeJIM TOPCA MPEAKOB
YyeJIOBeKa.
JlabopaTopnasi padora
«H3yuyenne
0COOEHHOCTEH CTPOCHUS
cKeJieTa yeJioBeKa,
CBSAI3AaHHBIX C
NMPAMOXO0KICHUEM)).
IIpakTnyeckas padora
«H3y4yenne
IKOJTOTHYECKHX
aJanTanuii 4eJ10BeKay.




Tema 6. Jxos0rus —
HayKa 0
B3aMMOOTHOLIEHUSIX
OPraHU3MoOB U
HAJ0PraHUu3MEeHHBbIX
CHCTEM C OKpY:KaloIen
cpenoii 3apoxneHue u
pa3BUTHE IKOJIOTHH B
Tpyaax A. I'ym0oabara,
K.®. Pyiase, H.A.
CeBepuona, J. I'ekkes,
A. Tencan, B.H.
CykauéBa. Paznennl n
3a1a4¥ IKOJIOTHH.
CBsi3b 3K0JI0THH €
APYTUMH HAYKAMMH.
MeTtoabl 3K0JIOTHH.
IMosneBble HAGMIOIEHUS.
IKCNEePUMEHThI B
JKOJIOTMH: NPUPOAHBbIE U
JlabopaTopHbIe.
MogaesnpoBanue B
3K0JIOTMH. MOHUTOPUHT
OKPpY:Kalollei cpeabl:
JOKAJbHBIMN,
PeruoHaILHbIH U
rjo0ajbHbIH. 3HAYEHH
3KOJIOTHYECKUX 3HAHU I
JJISl YeJ10BeKa.
IKOoJT0rHIecKoe




MHPOBO33pPEeHHE KAK
OCHOBA CBsI3eH
yeJioBe4YecTBa ¢
NPUPOIOIi.
®opMuUpoBaHHe
IKOJIOTHYECKOM
KYJbTYPbI
IKOJIOTHYECKOM
rPaMOTHOCTH
HaceJIeHUsl.
JdeMoHcTpanun
IMopTpertni: A.
I'ym6o0abar, K.®. Pyise,
H.A. CeBepuos, J.
I'ekkenn, A. Tencan,
B.H. Cykaués.
Tabdauubl U cxeMbl:
«Pa3nenbl IK0JI0T UMW,
«MeToabI IK0JIOTHI»,
«CxeMa MOHMTOPHHTIA
OKPpY:Kalolle cpeabn.
JlabopaTopnasi pabora
«H3yyeHne MeTO10B
IKOJIOTMYECKUX
ucciaenopanuii». Tema 7.
Opranusmsl U cpeaa
oouTaHUs
IKoJI0rHYecKne
(paxTopsI U
3aKOHOMEPHOCTH UX




AeHCTBHSA.
Knaccupurxanus
JIKOJIOTHYECKHUX
dakrTopos:
aduoTHYECKHE,
ouoTuvecKue,
anTponorensbie. O0mme
3aKOHOMEPHOCTH
AeHCTBHSA
IKOJIOTHYECKHUX
¢axrTopos. [Ipasuio
muaumyma (K.
HInpenrens, FO.
JInonx).
TosiepaHTHOCTD.
JBpUONOHTHBIE U
CTEeHOOMOHTHbBIE
OpraHu3Mbl.
Adunornueckne
¢paxTopsl. CBeT Kak
JKOJIOTHYECKHUH (paKTOp.
JelicTBHE pa3sHBIX
Y4aCTKOB COJIHEYHOI'0
CIEKTPAa HA OPraHU3MBbl.
IKOJI0rHYecKHe rpyninsbl
pacTeHuii M KUBOTHBIX
10 OTHOLIICHHIO K CBETY.
CurnajabHasi poJib
cgera. DoTonepuoau3M.
Temmneparypa kak




JKOJIOTHYECKHUH (paKTOp.
[eiicTBHe TemnepaTypbl
HA OPraHM3MBbl.
IHojikujoTepMHbIE U
roMoiioTepMHbIE
OPraHu3MBbl.
JBpHUTEPMHBIC U
CTeHOTEepPMHbIE
OpraHu3Mbl.
BaaxkHocTh Kak
IKoJIOTHYecKuii pakTop.
pucnocodenus
pacTeHuii K
MO/A/IePAKAHUIO BOJHOIO
O0aJsiaHca.
Knaccupuxauus
pacTreHuii mo
OTHOLLIECHMIO K BOJIe.
IIpucnocodsienus
JKMBOTHBIX K
N3MEHEHHUI0 BOHOIO
pesxkuma. Cpeabl
00MTAaHMS OPraHU3MOB:
BO/JHAasl, HA3eMHO-
BO3/1YLIHAasl, IOYBEHHAasl,
rJIyOMHHast
NOANO4YBEHHAasl,
BHYTPHOPraHU3MeEHHAasl.
DuU3HKO-XUMHYECKHE
0CO0EHHOCTH cpeJ




O0OMTAHUSI OPraHU3MOB.
Ipucnocodienus
OPraHHU3MOB K KU3HH B
Pa3HbIX cpeaax.
buoJsiornyeckue puTMsbli.
BHemiHne u BHyTpeHHHE
purMbl. CyTo4HbIE B
roAU4HbIe PUTMBI.
IIpucnocod/ieHHOCTH
OPraHu3MoOB K
Ce30HHBIM M3MEHEeHHUSAM
YCJIOBHIA KU3HH.
Kuznennbie popMbl
opranu3moB. [lonsitue o
JKU3HEeHHOH dopme.
7KuzHennbie (popMbl
pacTeHmii: 1epeBbs,
KYCTAPHMKH,
KYCTAPHUYKH,
MHOT'0JICTHHE TPABBbI,
OJHOJICTHHE TPaBBbI.
/Kusnennbie Gopmbl
KMBOTHBIX:
TUAPOOMOHTHDI,
reo0OHMOHTHI,
a3POOHOHTBHI.
OcobeHHOCTH CTPOCHUS
U 00pa3a KN3HHU.
buornyeckue ¢paxkropsl.
Buabel OnoTnuecKkux




B3aUMOJEeHCTBUM:
KOHKYPeHIIHS,
XHIIHUYECTBO, CHMOHNO03
U ero (hopmbl.
Mapa3utusm,
Koomnepanus,
MYTYaJIN3M,
KOMMEHCAJIN3M
(KBapTHPaAHTCTBO,
HAXJ1eOHMYEeCTBO).
Herpoduueckne
B3aMMOJAEeHCTBUSA
(Tonuyeckwue,
dopuueckue,
(¢padpuyeckue).
3HayeHne OMOTHUYECKHX
B3auMoOAeHCTBUH 119
CylIeCTBOBAHUS
OPraHM3MOB B cpejie
oouTanus. lIpuHumn
KOHKYPEHTHOTI'0
HCKJII0OYEeHHUS.
JdeMoHcTpanun
Ta0auubl M CXEMBI:
«IKoJIOTHIECKHE
paxrTops», «CBeToBOI
CIIEKTP»,
«IKOJIOrHYecKHe
rpynnbl ;KUBOTHBIX MO
OTHOIIEHMIO K CBETY,




«TenokpoBHbIE
JKHBOTHBIE»,
«X0JIOIHOKPOBHbIE
JKHBOTHBIE»,
«DuU3H0JI0rnIYecKue
aJanTaluu )KHBOTHBIXY,
«Cpenbl odouTanus
OPraHu3MOB»,
«buogornyeckue
puTMBbI», < KHU3HEHHbIE
(¢opmbI pacTennii»,
«KuzHeHHbie (hopMbI
JKHBOTHBIX»,
«IKocucTeMa
HIMPOKOJMCTBEHHOT 0
Jeca», «KIKOCHCTEMA
XBOMHOTO Jieca», «llenn
NUTAHUS»,
«XMIIHAYECTBOY,
«Ilapa3utusm»,
«Konkypenuus»,
«Cumouno3y,
«KoMmMeHcaan3m».
OobopynoBanue:
repoapum pacTeHuii u
KMBOTHBIX,
NPHUCIOCO0IEHHBIX K
BJMSIHUIO PA3JIMYHbIX
IKOJIOTHYECKUX
¢paxTopos, repéapun




CBETOJIIO0OUBBIX,
TeHeJI00UBBIX U
TE€HEeBBIHOCJIUBBIX
pacTreHwuii,
CBETOJIIOOMUBDIE,
TeHeJI00UBbIE U
Te€HEeBBIHOCIUBbIE
KOMHATHbIE PACTEeHUSs,
repoapum u KoJJIeKIUN
TeNJI0JI00UBBIX,
3UMOCTOMKHX,
MOPO030yCTOMYMBBIX
pacTeHmii, yy4eJia NTHI
U 3Bepeil, repéapuu
pacTeHuii, OTHOCSIIIUXCS
K rurpoguram,
KcepoduTam,
Me30(puTamMm, KOMHATHbIE
pacTeHHsi JaHHBIX
rpyni, KOJJIEeKIHH
JKMBOTHBIX, 00MTAKIIHX
B Pa3HbIX cpeaax,
repoapum u KoJJIeKIUN
pacTeHuil U )KUBOTHBIX,
o0JiajaomMX YepTaMu
NMPHUCIIOCOOJIEHHOCTH K
Ce30HHBbIM M3MEHEeHHUSIM
YCJIOBHUM KM3HH,
rep0apum U KoJJIeKIHA
pacTeHHuil U ;)KUBOTHBIX




Pa3JIMYHBIX )KU3HEHHBIX
dopm, ko/LTeKIH
JKMBOTHBIX,
Y4YacTBYIOIIHMX B
Pa3JIMYHBIX
OMOTHYECKUX
B3aMMO/1eliCTBUAX.
JlabopaTopHas padora
«BbIsiBJIeHHE
NpUCIocodIeHuit
OPraHu3MoOB K BJIUSIHUIO
cBetay. JlaboparopHnas
padora «BbisiBjieHHe
NMPHUCIOCO0JIeHu I
OPraHU3MOB K BJIMSITHHIO
TeMNepaTypb».
JlabopaTopnasi padora
«AHaTOMUYECKHE
0COOCHHOCTH pPaCTeHUH
U3 Pa3HBIX MeCT
o0uTAHMS».

Tema 8. Jkos0rus
BH/IOB U MOMYJIALMH
JKoJIOrnYecKue
XapaKkTepUCTUKHU
nonyasauuu. [Monynasiuus
KaK 0HoJIOrnYecKasi
cucrema. Poab
HEOHOPOJIHOCTH CPebl,
¢puznyecknx 6apbepoB u




oco0eHHOCTel OHoI0rnH
BH/IOB B (D)OPMUPOBAHUHU
NMPOCTPAHCTBEHHOM
CTPYKTYPBI ONMYJISILIUH.
OcHOBHBIE OKA3aTEJIN
NOMYJIALMU:
YHMCJIEHHOCTD,
IUIOTHOCTD, BO3pacTHast
U N0JIOBasi CTPYKTYpa,
POKIaeMOCTh, IPHPOCT,
TeMII poCcTa,
CMEPTHOCTh, MUTPALIUs.
IKoJT0rH4ecKas
CTPYKTYpa NOMYJIS M H.
OuneHka YUCJIEHHOCTH
nonyJasauuu. Jlunamuka
NOMYJIALMHU H eé
peryJasiums.
buornyeckui
NMOTEHIUAJ MOMYJIS MU,
MopaenupoBaHnue
AUHAMMKH NOMYJISMH.
Kpussie pocra
YHMCJIEHHOCTH
nonyJasauuu. Kpusbie
BbIkUBaHus1. Peryasinus
YHMCJIEHHOCTH
NOoNyJIAUMI: POJIb
(paxkTopoB, 3aBUCAIINX H
He 3aBHCAIINX OT




IJIOTHOCTH.
IKOJIOTHIECKHE
crpareruv BuaoB (- u
K-cTrparerun). [lonsitue
00 PKO0JIOrMYecKoil HuIle
BHaa. MecroooOuTanue.
MHuoromepHasi Moje/ib
3KOJOTHYeCKOM HUIIHU
Jx.U. XaTunHCOHA.
Pasmepbl
3KO0JIOTNYeCKOi HUIIN.
IToreHunaJdLHas U
peayiu30BaHHAS HUIIIH.
Bua kak cucrema
NONMyJIAUMA. ApeaJibl
BHUA0B. BuabI 1 ux
“KM3HEHHbIe CTPaTeruu.
JKog0rHIYecKHue
3KBHBAJIEHTBDI.
3aKoHOMepHOCTH
NMOBeJeHHUS U MUTPALMH
JKHBOTHBIX.
Bbuonornyeckune
HHBA3MHU 1YKePOTHBIX
BHI0B. /lemoHcTpanuu
Hoprper: Ix.H.
XarunucoH. Tadoauue! u
CXeMbl:
«IKoJIOTHIECKHE
XapaKTepPUCTUKHA




NOMYJIALH I,
«IIpocTpancTBeHHast
CTPYKTYpPa NONYJIsIUI»,
«Bo3pacTHbIe
NHPaAMUAbI

NOMYJIA NI,
«CxopocThb 3acesieHust
NMOBEPXHOCTH 3eMJIn
Pa3IuYHBIMHU
OPraHu3MaMm»,
«Mopgean
JKOJIOTHYECKO HU LI
Jx. . XaTuynHCOHAY.
Oo0opynoBanmue:
repéapum pacTeHuii,
KOJUIEKIIUM KUBOTHBIX.
JlabopaTopnasi padora
«IIpucnocodsienus
CeMsAH pacTeHHuil K
paccesieHuro». Tema 9.
IKOJIOTHSA COO0IECTB.
IKoJI0rHYecKHne
cucrembl. CoodecTna
opranusmoB. buonenos
U ero crpykrypa. Ceszu
MEXK1y OpraHu3MamMu B
OnoneHo3e. JKocHCTEMA
KAaK OTKPbITasi CUCTeMa
(A k. Tencan).
DYyHKUMOHAJIbHBIE




0JIOKM OPraHu3MoB B
JIKOCHCTEMe:
NPOAYUEHTHI,
KOHCYMEHTBI,
PeAyUEeHTHI.
Tpoduyeckune ypoBHH.
Tpopuueckue uenu u
ceTH. AOMOTHYeCKHe
0JIOKH IKOCHCTEM.
ITouBbI ¥ UIBI B
IKOCHCTEMAaX.
Kpyrosopor BemecTs u
NOTOK 3HEPIruH B
3kocucremMe. OCHOBHBbIE
NnoKa3aTejin
3kocucrembl. buomacca
U NPOAYKIHSA.
JKoJIoTHYeCcKHe
NUPAMHUIbI YHCEJI,
O0MOMAaCChI M JHEPIHH.
JAnHamMuka 3KocHCcTEM.
Karacrpopuueckne
NepecTpoKH.
DayKTyauuu.
HanpasJieHHbIe
3aKOHOMepPHbIe CMEeHbI
€O0011eCTB — CYKLIECCHH.
IlepBuuHbIe 1
BTOPUYHBbIE CYKIIECCHH
U UX NPUYHHBI.




AHTpPONOTreHHbIE
BO31eHCTBUA HA
cykneccuu. Knumakcaoe
C000IIIeCTBO.
buopa3noodpasue u
MOJIHOTA KPYTOBOPOTAa
BellleCTB — OCHOBA
YCTONYNBOCTH
coobmectB. [Ipupoansbie
IKOCHCTEMBI.
JKOCUCTEMBI 03Ep U
PeK. IKOCHCTEeMBI
Mopeii 1 0KeaHOB.
JKocucTeMbl TYHAP,
JIECOB, CTeleH, NyCThIHb.
AHTpPONOreHHbIE
IKOCHCTEMBI.
Arposkocucrema.
Arpoueno3s. Pazanuus
MEXKIY
AHTPONOreHHbIMH U
NPUPOAHBIMH
IKOCHCTEMAMM.
Ypo6oskocucremsi.
OcCHOBHBbIE KOMIIOHEHTbI
yp0o3kocucreM.
I'opoackas ¢aopa n
(payna.
CunaHTpOonM3anus
ropojackoi ¢payHsbi.




buoJsornyeckoe u
X035CTBEHHOE
3HAYEHHUE
arpo3KocucTeM M
ypOo3Kocucrem.
3akoHOMepHOCTH
(popmupoBanus
OCHOBHBIX
B3anMMOAeHCTBUI
OPraHu3MoB B
3Kocucremax. PoJsb
KaCKaaHoro 3gexra u
BUIA0B-31M(PUKATOPOB
(KJII0YeBbIX BUI0B) B
(GyHKUMOHUPOBAHMU
akocucreMm. Ilepenoc
JHEPIruM U BellecTB
MEekKAY CMEKHBIMU
JIKOCHUCTEMAMHU.
YcronumBocTh
OPraHu3MOB,
NONyJISIMA M IKOCHCTEM
B YCJIOBHSIX
€CTeCTBEHHbIX U
AHTPONOTeHHBIX
BO3/1efiCTBHIA.
MexaHu3Mbl
BO3JeiCTBUSA
3arpsA3HEHHH pa3HbIX
THIIOB Ha




cy0OOpraHu3MeHHOM,
OpPraHu3MeHHOM,
NONMYJIAIMOHHOM
IKOCHCTEMHOM YPOBHSIX,
OCHOBBI
IKOJIOTHYECKOr0
HOPMHPOBAHUSA
AHTPONOreHHOT 0
BO3/1eHCTBMSI.
MeTtomoJiorus
MOHHUTOPHUHTIA
€CTEeCTBEHHBIX H
AHTPONMOTeHHbIX
IKOCHCTEM.
JdemMoHcTpanuu
IHopTper: A.Jlx.
Tencau. Tadauubl u
cxembl: «CTpyKTYypa
OHoILIeH03ay,
«Ikocucrema
IIMPOKOJMCTBEHHOT 0
Jeca», «IKocHCcTEMA
XBOIHOTIO Jiecay,
«PDYHKIHOHAJIbHbIEC
rpynnbl OpraHu3MoB B
IKOCHUCTEMEN,
«Kpyrosopor BeuiecTs B
IKocucreme», «llemun
nuTaHus (macToOUIHAA,
AETPUTHAS)»,




«IKOoJIOTHYeCcKast
NUPaAMHUIA YHCe,
«IKOJTOTrHYeCKAs
nupamMuaa 0uoMacchbi»,
«IKOJTOrHYeCKAs
NMPaMUIA SHEPTUN»,
«O0pa3oBanue 60y10Ta»,
«IlepBuyHas
CyKIecCus»,
«BoccranoBiienue Jjieca
nocJjie moxkapay,
«Jrocucrema o3epa,
«ATpoO1EeH03»,
«Kpyropopor BemecTs u
NOTOK JHEPIruu B
arpoueHose»,
«IIpumepsI
yp0o3KocucTem».
OobopynoBanme:
repdéapum pacreHuii,
KOJLJICKIIUM HACEKOMBIX,
yyyeJia NTHI U 3Bepei,
repéapum KyJbTYPHBIX
U IUKOPACTYILIUX
pacTeHuii, aKBapuyM
KaK MojeJb
IKOCUCTEMBI.
IIpakTnyeckas padora
«H3y4yeHune U onucanue
yp003KOCHUCTEMBD».




JlabopaTopnasi pa6ora
«H3y4yenne
pa3Hoo0pa3us MeJIKUX
MOYBEHHBIX
YIEHHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).
IKeKypeust «KIKCKypcust
B TUNIUYHBIH
OonoreoieHos (B
nyopaBy, Oepe3HsK,
eJIbHHK, HA
CYXO/10JIbHbIH HJIH
NOMMEHHBIH JIyT, 03epo,
00J10T0)». IKCKypCcHs
«IKCKypcHs B
arpolskocucremy (Ha
noJjie WM B TeIIMYHOE
xo03siicTBO)». Tema 10.
Buocdepa — riuodanbuas
3kocucrema buocdepa —
o0menuIaneTapHas
000J10uKa 3eMJIn, Iae
cyuiecTByeT WJIH
CylIeCTBOBAJIA KU3Hb.
Pa3Burtue
npeacTaBJIeHu o
ounocdepe B Tpyaax J.
31cca. Yuenue B.U.
BepHajackoro o
onocgepe. OdaacTn




onocgepsl n eé cocras.
JKuBoe Belecrso
ouocdepsl u ero
bynxkumnn.
3aKOHOMEpPHOCTH
CylIeCTBOBAHUS
onocgepsl.
OcobennocTu 0uocepsnl
KaK 1j100ajJ1bHoi
IKOCHCTEMBI.
JlnHaMuYecKoe
paBHOBecHe B Ouocdepe.
Kpyrosoports! BemecTs
U OHOreoXMMu4ecKue
HUKJIBbI (yriiepoaa,
azora). PurMmu4HocTh
siBJIeHU# B Onocdepe.
30HAJILHOCTH
onocepsl. [lonsaTune o
onome. OcHOBHBIC
OMOMBI CyIIH: TYHIPA,
XBOMHBIE Jleca,
CMCIHIAHHbIC "
IHIUPOKOJIUCTBCHHBIC
Jieca, CTenu, CAaBaHHbI,
IyCTHIHU, TPONIMYECKHE
Jieca, BBICOKOTOpbSi.
Kiumar, pacturenbHbI
U 5KMBOTHBIN MUP
0MOMOB cylIH.




Crpykrypa u pyHkuus
JKMBBIX CHCTEM, OLICHKA
HX PEeCypCHOro
NMOTEeHUHUAIA U
ouochepHbIX GyHKIUIA.
JdeMoHcTpanuu
IHopTpersi: B.U.
Bepunanckmuii, J. 31occ.
Tabauubl U cxXeMbl:
«I'eocepnt 3emun»,
«Kpyrosopor a3ora B
npupoae», «<Kpyrosopor
yrjiepoaa B IpUpoe»,
«Kpyrosopor
KHCJIOPO/a B IPUPOE»,
«Kpyrosopor BoabI B
npupoae», «OCHOBHbIE
OMOMBI CyLIH,
«Knumaruyeckue nosica
3emun», « Tynapa»,
«Taiira», «CMemaHHbIH
JIecy,
«IIIMpOKOJIUCTBEHHBbIH
Jaec», «Crenby,
«CaBaHHay,
«IlycTbIHs»,
«Tponuyeckuii jiec».
OobopynoBanmne:
repbéapuu pacTeHui
Pa3HbIX OMOMOB,




KOJIJIEKIIUM KUBOTHBIX.
Tema 11. YesroBek u
OKpY:Kalolasi cpeaa
JKoJI0rHYecKne
KPHM3HCBI U HX
npu4uHel. Bo3aeicreue
YyesioBeKa Ha Ouocdepy.
3arpsisHeHuUe
BO3/1YLIHOM Cpeabl.
Oxpana Bo3ayxa.
3arpsizHeHue BOJHOM
cpeabl. OXxpaHa BOAHBIX
pecypcoB. Paspymienue
nouBbl. Oxpana
NMOYBEHHBIX PecypcoB.
HN3meHenue kauMmara.
AHTpPONOreHHoe
BO3/1eliCTBHE HA
PaCTUTENbHBIA U
sKMBOTHBIH MHUP.
OxpaHa pacTUTEJILHOTO
1 )KHBOTHOT'0 MHPA.
OcHOBHBIE IPUHIMIIBI
OXpaHbl NPUPOABI.
Kpacnbie kauru. Oco6o
oXpaHsieMble
NPHUPOIHBIEC TEPPUTOPHH
(OOIIT). borannyeckue
cajbl M 300JI0THYECKHE
napku. OcHOBHbIE




NPUHIUIBI
YCTOWYHBOIO PA3BUTHUSA
yeJioBeYecTBa U
NpHUPObI.
PanuonaJjnHoe
NPUPOAONOJIL30BAHNE H
coXpaHeHHe
0MO0JI0THY€eCKOro
pa3HooOpa3us 3emJin.
Oo6uue
3aKOHOMEPHOCTH
rJ100aJILHBIX
IKOJOTHYECKHX
Kpu3ucoB. OcodeHHOCTH
COBPEMEHHOI0 Kpu3uca
U ero BeposiTHbIE
nocjaeacreus. Paspurue
METO/I0B MOHUTOPHHIA
Pa3BUTHS ONMACHBIX
TeXHOT€HHBIX
npoueccoB. CucreMmHbIe
HCCJIeIOBAHMS MepPexoaa
K pecypcocOeperaroniei
|
KOHKYPEHTOCIIOCOOH O
JHEpreTHKe.
buosaorunyeckoe
pa3HooOpa3ue u
omopecypcsbl.
HauuoHnaabHbIE




HH(popMALOHHBbIE
CHCTEMBI,
of0ecreynBaroIue
A0CTYN K nHpopMauuu
110 COCTOSIHUIO
OT/JeJbHBIX BU/I0B U
3kocucreM. OCHOBBI
IKOpeadWIUTAIUN
IKOCHCTEM U €1I0co00B
00pBObI ¢
OMOMOBpeKICHUAMU.
Pexoncrpykuus
MOPCKHX H Ha3eMHBbIX
JIKOCHCTEM.
JdemMoHcTpanuu
Tabdauubl U cxeMbl:
«3arpsi3HeHHe
arMocgepb»,
«3arpsi3HeHHe
rugapocepb»,
«3arpsi3HeHHe MOYBBD»,
«IlapHUKOBBIN
3ppexT», «Ocodo
oXpaHsieMble
NPUPOJAHbIE
TeppuTopum», «Moaeaun
YIPaBJISIEMOTr0 MUPa».
OobopynoBanmne:
(¢ororpapuu
OXpaHsAeMbIX pacTeHU




3apoxJeHe U pa3BUTHE

U ;kMBOTHBIX KpacHoii
kHuru Poccuiickoii
®enepanun, Kpacnoi
KHUTH PeruoHa.

1 3BOJIFOIIMOHHBIX 4 https://resh.edu.ru/
IPEJICTABICHUI B OMOJIOTHH
MuxkposBoironud u eé

2 P t 14 2 https://resh.edu.ru/
pe3yibTaThI
Makpossoiro eé

3 KPOIBOTIOMHA 1 6 https://resh.edu.ru/
PE3YIIBTATHI
[TpoucXoXaeHUE U PA3ZBUTHE

4 p A p 15 1.5 https://resh.edu.ru/
JKA3HU Ha 3emiie
IIpoucxoxneHue yeaoBeka —

5 P a 10 1 https://resh.edu.ru/
AHTPOIOTEHE3
DKOJIOTHSI — HayKa O
B3aUMOOTHOIIICHUAX

6 OpPTaHU3MOB H 3 0.5 https://resh.edu.ru/
HalepFaHI/ISMeHHBIX CHUCTEM C
OKpYKarollen cpenon
Oprauuns cpena

7 PratusMbL I Cpe 9 1.5 https://resh.edu.ru/
oOuTanusa
DKO0JI0rus BUIOB U

8 . a 9 0.5 https://resh.edu.ru/
TOTT YIS
DKOJIOTHS COOOIIECTB.

9 B 12 0.5 https://resh.edu.ru/
DKOIOTHYECKUE CUCTEMBI

10 buocdepa — rmobanpHas 6 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

9KOCHCTEMA

YenoBek U OKpykaromas

11 6 https://resh.edu.ru/
cpena
12 PeszepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10O 102 75

[NPOT'PAMME



https://resh.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
buonorus kak KOMIUIEKCHAsI HayKa U Kak
1 e 1 https://resh.edu.ru/
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1 https://resh.edu.ru/
YpoBHEBasg opraHu3anus ;KUBbIX CUCTEM https://resh.edu.ru/
HcTopust OTKPBITHS U U3YUEHUS KIETKU.
4 p p v 1 https://resh.edu.ru/
Knerounas Teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METOJIOB KJIETOYHON OMOIOTHH
5 A 1 0.5 https://resh.edu.ru/
(xpomatorpadusi, snexTpodopes,
TuddepeHMaIbHOe HEHTpU(YTUpOBaHUE,
ITLIP)»
6 XUMUYECKUN COCTaB KIETKU 1 https://resh.edu.ru/
MuHepanbHbIe BEIECTBA KIETKH, UX
7 P o 1 https://resh.edu.ru/
Ouosoruyeckas poiib
Opranudeckue BEeIecTBa KJIETKU — OETKU.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5 https://resh.edu.ru/
OENKOB C TOMOIIbIO KAYECTBEHHBIX PEAKITUII»
CBoiicTBa, K1accuDUKAIHAA U KITUH
9 Prka Py 1 https://resh.edu.ru/
0enKoB
10 Opraandeckue BenecTBa KISTKH — 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YIJIEBOJIBI

11 OpraHuyecKkue BeIecTBa KJICTKH — JIMIHIbI https://resh.edu.ru/
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05 httos://resh.edu.ru/
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crpoenue u pynxuun AT®. [ipyrne https://resh.edu.ru/
nykieozunTpudocdarsr (HTD)

14 CexsenupoBanue JIHK. Meronbl reHoMUKH, https://resh.edu.ru/
TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHOM OHOTOTHH https://resh.edu.ru/

16 Tunel knetok. [Ipokapuorndeckas kierka https://resh.edu.ru/
CrpoeHune 3yKapuOTUYECKON KIIETKH.

17 [TpakTuyeckas pabdora «/3ydyeHue cBoiicTB 0.5 https://resh.edu.ru/
KJIETOYHOU MEMOpPaHbI»

18 IToBEpXHOCTHBII anmapar KJIETKH https://resh.edu.ru/
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [Ipaktrueckas padota «3ydenne NBHKEHUS 0.5 https://resh.edu.ru/
IIUTOIUIA3MbI B PACTUTEIFHBIX KIIETKAX)
[TosyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MHUTOXOH/IPHH, TIacTU IbL. JIabopaTopHas 05 htts://resh.edu.ru/
pabota «MccnenoBanue mIa3Mou3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH https://resh.edu.ru/

22 Crtpoenue u GyHKINHA sipa https://resh.edu.ru/
CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuort. JlabopaTopHas padora «/3yuenue 0.5

CTPOCHUA KJICTOK pa3JINYHbIX OPIraHUu3MOB»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ACCUMUITSITIVS ¥ TUCCUMIIISALINS — JIBE
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa

24 BemecTB. JlabopaTopHas pabora «M3yueHue 1 https://resh.edu.ru/
KaTaJIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha
pUMEpe aMHJIa3bl WK KaTalla3bl)»
DepMEHTaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
25 pabota «3yuenue hepMEeHTATUBHOTO 1 0.5 https://resh.edu.ru/
pacuierieHus ePOKCHIa BOJOPOIa B
PaCTUTENLHBIX U KUBOTHBIX KIJICTKAX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI 1 https://resh.edu.ru/
27 ABTOTpOGHBII THII OOMEHa BEIIECTB https://resh.edu.ru/
28 ®DoTocHHTE3 https://resh.edu.ru/
XemocuHtes. JlaboparopHas padoTa
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 1 0.5 https://resh.edu.ru/
XEMOCHHTE3a)
AHaspoOHbIe Opranu3Mbl. Bunibsl 6posxeHus.
30 JlaGopatopHas pabota «CpaBHeHUE 1 https://resh.edu.ru/
MIPOIIECCOB OPOKEHUSI U JTBIXAHUSI
31 AdpoOHBIE OpraHU3MBbl. JTarnbl 1 httos://resh.edu.ru/
HHEPreTHYECKOro oOMeHa
DHeprusi MeMOpPaHHOTO TPATUEHTA TIPOTOHOB.
32 Cunte3 AT®: pabota mpotonHOi ATD- 1 https://resh.edu.ru/
CHHTa3bI
33 Peakiiuu MaTpudHOTO CHHTE3a 1 https://resh.edu.ru/
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1 https://resh.edu.ru/
35 TpaHCHAIUS U €€ dTaIbl 1 https://resh.edu.ru/
36 Koauposanue amunokuciot. Ponb pubocom 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

B OMocuHTEe3€e Oelka

Opranu3zaiys reHoMa y mpoKapuor u

37 https://resh.edu.ru/
DYKapHOT

38 MonekynsgpHble MEXaHU3MbI SKCITPECCUU httos://resh.edu.ru/
TEHOB Y 9YKapHOT
Bupycel — BHEKIETOUHBIE ()OPMBI KU3HH U

39 obnuratHeie mapa3uThl. [IpakTuyeckas 0.5 https://resh.edu.ru/
pabota «CoznaHue MOZeNu BUpPyCca»

40 Bupycusie 3360H€BaIU{I/I$I YEJIOBEKa, https://resh.edu.ru/
JKUBOTHBIX, PACTCHUN

41 HanorexHomornu B OMOJIOTUY U MEIULINHE https://resh.edu.ru/

42 Ku3HeHHBIN UK KIETKHA https://resh.edu.ru/

43 Marpuunsiii cuare3 JITHK https://resh.edu.ru/
Xpomocomsl. JITaboparopHast pabora

44 «3y4yeHne XxpoMoCOM Ha TOTOBBIX 0.5 https://resh.edu.ru/
MUKpOTpenaparax»»

45 JleneHue KJIETKM — MHTO3 https://resh.edu.ru/
Tuns! knetok. KapnokuHes u IUTOKUHE3.

46 JlaGopatopHas pabota «HaOnronenue Mutosa 05 httos://resh.edu.ru/
B KJIETKaX KOHYMKA KOpeIIKa JykKa (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

47 Peryisnus )KU3HEHHOIO LIUKIIA KIETOK https://resh.edu.ru/

48 Opranu3Mm Kak equHOe 11eI0e https://resh.edu.ru/

49 TkaHu pacTeHUN. iIa60paT0}:v)Ha;1 pabora 05 https://resh.edu.ru/
«3yueHune TKkaHe pacTeHUII»
TkaHU )KHBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «3ydeHue TKaHen 0.5 https://resh.edu.ru/

KHBOTHBIX)



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabora «3yueHue opraHoB I[BETKOBOTO 1 0.5 https://resh.edu.ru/
pacTeHwus»

52 Ornopa Tena opranu3MoB https://resh.edu.ru/

53 JIBr>KeHHEe OpraHu3MOB 1 https://resh.edu.ru/

54 [Iutanue opranu3mMoB https://resh.edu.ru/

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1 httos://resh.edu.ru/
[TuimeBapuTeNbHas cCHCTEMA YelIOBEeKa

56 JlpIxaHue OpraHu3MoB 1 https://resh.edu.ru/

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1 httos://resh.edu.ru/
YenoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1 https://resh.edu.ru/

59 KpoBeHnocHas cucrema o3BOHOYHBIX 1 https://resh.edu.ru/
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmMos 1 https://resh.edu.ru/

61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/

62 HMMMmyHHas cucTema 4enoBeka 1 https://resh.edu.ru/

63 PazipakxuMOCTh M peryJisiius y OpraHu3MoB 1 https://resh.edu.ru/

64 ['ymopanbHast perynsiusi 1 SHAOKpUHHAS 1 httos://resh.edu.ru/
crcTeMa JKUBOTHBIX M YelIOBEKa

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB https://resh.edu.ru/

66 [TomoBO€E pa3sMHOKEHUE https://resh.edu.ru/

67 Meiio3 https://resh.edu.ru/
["ameTorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 1 05 httos://resh.edu.ru/

«M3yueHne cTpoeHNns MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

https://resh.edu.ru/

70

71

72

3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJICTBA
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHue U pa3BUTHE paCTEHUM.
JlaboparopHas pabota «CTpoeHHEe OPraHoB
Pa3MHOXKEHUS BBICIIUX PACTCHHII»

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

73

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KaK HayKu

https://resh.edu.ru/

74

75

76

OcCHOBHBIE IOHATHS U CUMBOJIBI TCHETUKH.
JlaGopaTtopHnast pabota «Jlpo3zodruiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI )Y

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[Tpaktuyeckas padora "Hzyuenue
Pe3yJIbTaTOB MOHOTUOPHUIHOTO CKPELIUBAHUS
y 1po30Guisr”

[uTonornueckue OCHOBBI MOHOTUOPUIHOTO
CKpEIMBAHUSA

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

77

AHanuzupytoiee ckpeuiuBanue. Hermomnnoe
JOMMHHMPOBAaHUE

https://resh.edu.ru/

78

79

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas
pabota «/3y4yeHue pe3ynbpTaToB
JUTHOPHUIHOTO CKPEIUBAHUS Y APO30(PUIBI»

HI/ITOHOI‘I/IHCCKI/IG OCHOBBEI I[I/II‘I/IGpI/I,Z[HOI‘O

0.5

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CKpPEIIMBAaHUS

80 CleruieHHOe HaclIeI0BaHKUE MPU3HAKOB 1 https://resh.edu.ru/

81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1 https://resh.edu.ru/

82 I'eneTnka momna 1 https://resh.edu.ru/

83 I'eHoTHI Kak eJIOCTHASI CUCTEMA 1 https://resh.edu.ru/
I'eHeTHYeCKUIT KOHTPOJIL Pa3BUTHUA

84 N P P 1 https://resh.edu.ru/
pacTeHui, KUBOTHBIX U YEJIOBEKA
N3meHunBOCTE IIpU3HAKOB. Buabl

85 p a 1 https://resh.edu.ru/
M3MEHYUBOCTH

86 MonudukarmonHas U3MEHIHBOCTh 1 https://resh.edu.ru/
BapuanvioHHBIN psa U BapUaliMOHHAS
KkpuBas. JJaboparopnas padota
«HccnenoBanue 3aKOHOMEPHOCTEN

87 s . P 1 0.5 https://resh.edu.ru/
MOAU(UKAITMOHHON U3MEHUYUBOCTH.
ITocTpoeHne BapualMOHHOTO psifa U
BapUALMOHHON KPUBOI»
I'enoTHnnyeckas H3MEHYNBOCTb.

88 1 https://resh.edu.ru/
KoMOuHaTnBHAasA N3MEHYNBOCTD
MyranuonHast u3MeHUMBOCTb. [IpakTHueckas

89 pabota «MyTanuu y 1po30Qpuiisl (Ha 1 0.5 https://resh.edu.ru/
TOTOBBIX MUKPOMpENapaTax)»
3aKOHOMEPHOCTH MYTAI[MOHHOIO IIPOIIECCA.

90 p yran pont 1 https://resh.edu.ru/
DNUTreHeTHKa U SJIIUT€HOMUKA
I'eweTnka yenoseka. [IpakTnueckas padora

91 P pu 1 0.5 https://resh.edu.ru/
«CocTaBieHue U aHAIU3 POJOCIOBHON»

92 MeToapl MEUIIMHCKON T€HETUKU 1 https://resh.edu.ru/
3HaueHne MeIUIIMHCKON IT'eHETUKH B

93 A 1 https://resh.edu.ru/

NpeaoTBpaAliICHUU U JICHCHUH I'CHECTUYCCKUX



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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3a001€BaHUl YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHnas pabota «3y4ueHue copToB

94 N 1 0.5 https://resh.edu.ru/
KYJIBTYPHBIX PACTCHUU U TIOPO/] IOMAIITHUX
KUBOTHBIX)
MeTopl CEeNeKIIMOHHON paboTHI.

95 JlaboparopHnas pabota «3ydueHue MeTo10B 1 0.5 https://resh.edu.ru/
CEJIEKLIUH PACTEHUIN»
JlocTrxeHus cenekuu pacTeHui u

96 KUBOTHBIX. [IpakTHyeckas paboTa 1 https://resh.edu.ru/
«I[IpuBHBKa pacTeHHII»

97 CoxpaHeHue, U3yICHHE U UCTIOJIb30BaHNE 1 htts://resh.edu.ru/
TEHETUYECKUX PECypPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTudeckas pabora 1 0.5 https://resh.edu.ru/
«M3yueHne 0ObEKTOB OMOTEXHOIOTUI

99 OcHoOBHBIE HaMpaBIEHUS CHHTETUYECKOM 1 htts://resh.edu.ru/
Ounonoruun

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1 https://resh.edu.ru/

101 MenuuuHckue OMOTEXHOIOTHHI https://resh.edu.ru/

102 PesepBHbIi ypOK. HOBT(jpeHI/Ie, 00o01m1eHme, 1 httos://resh.edu.ru/
CUCTEeMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 OpommononHas teopust Y. Jlapsuna 1 https://resh.edu.ru/
BIOKYILME CHIIBI SBOJIIOIUK BUAOB 110 Y.

2 Apmicyin HiH BHA 1 https://resh.edu.ru/
JapBuny
Bopr0a 3a cymiecTBoBaHUE, €CTECTBSHHBIN U

3 P ymv 1 https://resh.edu.ru/
HCKYCCTBEHHBIN 0TOOp
dopMUpPOBAHHE CHHTETUYECKON TCOPHH

4 PMHP p 1 https://resh.edu.ru/
SBOJIIOIUN
DTarnbl BOIFOIIMOHHOTO TIpoIiecca:

5 i pott 1 https://resh.edu.ru/
MHUKPOIBOIONUS U MAKPOIBOIIOLIHS
[Momynsaums — >aeMeHTapHas eIUHHIA

6 Y P S 1 https://resh.edu.ru/
ABOJTIOITAN
3aKOH reHeTHYeCKOro paBHOBecus Jx.
Xapnau, B. Baitn6epra. JlaboparopHas

7 b P paTop 1 05 https://resh.edu.ru/
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y
ocoOei 0JTHOrO BUIA»

8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUN 1 https://resh.edu.ru/
DddexTt ocHoBarems. P ekt OyTHIIIOYHOTO

9 b b vt 1 https://resh.edu.ru/
TOPJIBIIIIKA
Murparun. M305s1uu monyJIsSuin:

10 patt " YA 1 https://resh.edu.ru/
reorpaduyeckas, Ononormueckas
EctecTBeHHBIN 0TOOP — HAIIPaBISIONIAN

11 p P - 1 https://resh.edu.ru/

(hakTOp IBOIOITUN
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12

[TonoBoit oTOOP

https://resh.edu.ru/

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIONHH. JlaboparopHas
pabota «3ydenrne apoMopdo30B u
HMO0aANTALUN Y PACTCHUH U )KUBOTHBIX»

[Tpumepbl IPUCTIOCOOICHUH Y OPTaHU3MOB:
MopdoJioruueckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparophuas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1eco000pa3HOCThY

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

15

16

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BHIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEO»

Crpykrypa BUIa

0.5

https://resh.edu.ru/

https://resh.edu.ru/

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

https://resh.edu.ru/

18

19

CBs3b MUKPO3BOJIFOIHUU U STTHUAEMHUOJIOTHN

Makpossosntonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOTIOLUN

https://resh.edu.ru/

https://resh.edu.ru/

20

21

22

buoreorpaduueckre METOIbI H3yUCSHUS
ABOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdonoruueckre MeToIbl U3yIeHHS
DBOJTIOLUHN

MOHCKYHHPHO-FCHCTI/ILICCKI/IC,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE METOABI
HU3YUCHUS 5BOJIFOITNU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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23

OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

https://resh.edu.ru/

AnantuBHas paguanus. HepaBHOMepHOCTh

24 https://resh.edu.ru/
TEMIIOB DBOJIFOIIAA
Hay4nble THIIOTE3BI IPOUCXOKICHUS KUZHA

25 i p A https://resh.edu.ru/
Ha 3eMiie

OHAy4YHBIE IIPEICTABICHUS O 3aPOXKICHUN

26 Jlonays P p https://resh.edu.ru/
JKU3HA
OCHOBHBIE 3TAIbl HEOPraHUYECKON

27 p https://resh.edu.ru/
SBOJOLUHN

28 ['unoTessl 3apoXKACHUS KU3HA https://resh.edu.ru/
HcTopust 3eMau 1 METOMIBI €€ N3YUCHHS.
JlaGoparopnas padora «3yueHue u

29 patop P i 0.5 https://resh.edu.ru/
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPEBHUX
OpPTaHHU3MOBY

30 HadanbHbIe STarbl OpraHndecKon IBOIIOIIH https://resh.edu.ru/

31 OBOMIOIUS DYKapuOT https://resh.edu.ru/
OCHOBHBIE 3TaITbI BOJIOIUU PACTUTESIIHEHOTO
mupa. [Ipaktrnaeckas padora «3yuenue

32 pa. 1p N p }U’q 0.5 https://resh.edu.ru/
0COOEHHOCTEN CTPOEHUSI PACTEHUN pa3HbIX
OTIEIIOB»
OCHOBHBIE 3TaNbl PBOIIOINN ) KUBOTHOTO

33 " https://resh.edu.ru/
MUpa
DBOIIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «M3yueHue ocoOEHHOCTEN CTPOEHUS 0.5 https://resh.edu.ru/
IMO3BOHOYHBIX KMBOTHBIX)
PasBurue xu3HU Ha 3eMIIe 110 dpaM U

35 P https://resh.edu.ru/
neproam

36 MaccoBble BBIMUPAHHS — DKOJIOTHICCKUE https://resh.edu.ru/
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KPHU3HCHI POILIIOTO

CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO

37 https://resh.edu.ru/
0COOEHHOCTH
CoBpeMeHHas CUcTEMa OPTaHUYECKOTO

38 p p https://resh.edu.ru/
MIPOIILIOTO
OCHOBHBIE CUCTEMATHYECKHUE TPYIIIIBI

39 Py https://resh.edu.ru/
OpraHu3MOB

40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe https://resh.edu.ru/
Pa3Butue npencraBiIeHUI O IIPOUCX 0K ICHUU

41 pel p A https://resh.edu.ru/
YyeJIoBeKa
MecTo 4enoBeka B CUCTEME OpPraHUIEeCKOTO
mupa. Jlaboparopuas pabora «3yuenne

42 P paTopHai p ya 05 https:/resh.edu.ru/
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa,
CBJ3aHHBIX C HpﬂMOXO)K)IeHI/ICM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a https://resh.edu.ru/
CooTHollleHHe OMOJOTHYECKUX U

44 https://resh.edu.ru/
COITMANILHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a https://resh.edu.ru/

46 ITaneorenerrka 1 najeoreHOMHKA https://resh.edu.ru/

47 DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA https://resh.edu.ru/
Yenoseueckue pacel. [Ipaktudeckas padora

48 «M3ydeHne 3K0JIOTMUeCKUX a/lalTalnui 0.5 https://resh.edu.ru/
YEeJIOBEKA
MeXTUCIUIITTHHAPHBIE METOIbI

49 e P a https://resh.edu.ru/
AHTPOIIOJIOTUHU

50 3aporkIeHUE W Pa3BUTHE YKOJIOTUN https://resh.edu.ru/

51 Mertoab! skonoruu. Jlabopatopnas padora 0.5 https://resh.edu.ru/
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«M3yuenue MeToI0B IKOJIOTHYECKUX
HUCCIIEIOBAHUI )

3HaueHne YKOJIOrNYESCKUX 3HAHUN I

52 1 https://resh.edu.ru/
YeJI0BeKa

53 Dkosorudeckue hakTopbl 1 https://resh.edu.ru/
Abnortnueckue GakTopsl. CBeT Kak

54 IKOJIOTHUECKUN (HaKTOP. .Ha60paT0pHilﬂ 1 05 https://resh.edu.ru/
pabota «BpIsiBIeHHE TPUCTIOCOOIECHUI
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnueckue dakropsl. Temmeparypa kax

55 IKOJIOTHYECKUN (HaKTOP. Ha60paT0pHevm 1 05 https://resh.edu.ru/
pabota «BpIsBICHNE TPUCTIOCOOICHUIA
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPhI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 05 https://resh.edu.ru/
pabota «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaAHUS»

57 Cpenpl oOuTaHUs OPraHU3MOB 1 https://resh.edu.ru/

58 Buonorudeckune puTMbl 1 https://resh.edu.ru/

59 JXKuzHeHHble pOpPMBI OPraHU3MOB 1 https://resh.edu.ru/

60 buotnueckue hakropsl 1 https://resh.edu.ru/
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISI CYHIECTBOBAHUSI OPTAHU3MOB B CpEZIE 1 https://resh.edu.ru/
oOuTanus

62 DKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYJIALUN 1 https://resh.edu.ru/
OCHOBHBIE TIOKA3aTEIIH TOIYJISIIIH:

63 YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U 1 https://resh.edu.ru/

MOJIOBAasi CTPYKTypa
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OcHOBHBIC TOKa3aTeIU NOMMyJIAHUU:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA, https://resh.edu.ru/
CMEpPTHOCTb, MUTPALIUU

65 DKoJjoruyeckasi CTpyKTypa MonyJssiuu https://resh.edu.ru/

66 JluHaMyKa TOIMYJISIITUY U €€ PeryJIsIus https://resh.edu.ru/
KpuBblie pocTa YMCIEHHOCTH TOMYJISIIIHH.

67 P P Y https://resh.edu.ru/
KpuBbie BEDKUBaHUS
Dkonoruveckas Huia Bujaa. JlabopatopHas

68 pabota «IIpucmocobiaeHus CeMsH pacTeHUN 0.5 https://resh.edu.ru/
K pacceNeHuIO»

69 Bun xak cucrema nomynsiuii https://resh.edu.ru/
3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIHI

70 P A bat https://resh.edu.ru/
KUBOTHBIX

71 Coo0111ecTBO OpraHM3MOB — OHOIIEHO3 https://resh.edu.ru/

72 DKOoCHCTeMa KaK OTKPBITasi CUCTEMA https://resh.edu.ru/
KpyroBopot BelecTB 1 MOTOK YHEPTUH B

73 PyroBop B P https://resh.edu.ru/
IKOCHCTEME

74 OcCHOBHBIE OKA3aTENIN FIKOCUCTEMBI https://resh.edu.ru/

75 DKOJOTrHYECKHUEe MUPaMHIbI https://resh.edu.ru/

76 W3meHeHHs coo01ecTB — CYKLECCHH https://resh.edu.ru/
[TpupoaHBIE 3KOCUCTEMBI. IKOCHCTEMBI 03¢

77 pHpon . P https://resh.edu.ru/
1 peK. DKOCHCTEMbI MOPEH U OKEaHOB
[IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI

78 PHpo . https://resh.edu.ru/
TYHJIP, JIECOB, CTEICH, MyCTHIHB

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI https://resh.edu.ru/
Ypb6oskocucremsl. [IpakTuueckas pabora

80 p P P 0.5 https://resh.edu.ru/

«3yuenne u onrcanue ypoosKOCUCTEMBI»
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3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OPraHU3MOB B https://resh.edu.ru/
HKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

a3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,

82 P yoop https://resh.edu.ru/
OpraHU3MEHHOM, TIOMYJIAIIMOHHOM U
HKOCUCTEMHOM YPOBHSIX
buocdepa — obmieruranerapHas 060109Ka

83 bep B P https://resh.edu.ru/
3emin

84 Yuenue B. W. Bepnaackoro o 6uochepe https://resh.edu.ru/

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHoCchepsl https://resh.edu.ru/
KpyroBopots! BemiecTs u

86 PyroBop B https://resh.edu.ru/
OMOTeOXUMHYECKUE ITUKIIBI
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI

87 Pep https://resh.edu.ru/
CyIIN

88 YcroitunBocTh 6Hocheps https://resh.edu.ru/

89 DKOJIOTHYECKHE KPU3KCHI U UX TIPUYNHBI https://resh.edu.ru/

90 BoszeiicTBue uenoBeka Ha bnocdepy https://resh.edu.ru/
AHTpONOreHHoe BO3/1eHCTBUE HA

91 p . g . https://resh.edu.ru/
PaCTUTENBHBIN U KUBOTHBIM MUP

92 OxpaHa mpupoIBI https://resh.edu.ru/
OCHOBHBIE PUHITUTIBI YCTOHYUBOTO

93 PHHI 4 https://resh.edu.ru/
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOIBI
PanmonansHoe MpupoAONoNb30BaHNE U

94 COXpaHEeHHE OMOJIOTHYECKOTO pa3Ho0Opa3us https://resh.edu.ru/
3emnn
O6061menHne o TeMe «MUKpPOIBOIIONUS U €€

95 o P B https://resh.edu.ru/

pe3yNbTaThI»
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O606menue o Teme «MaKkpoIBOIIOIUS U €€

96 1 https://resh.edu.ru/
Pe3yJIbTAThI»

97 O606mmenue no Teme «I[Ipoucxoxacaue u 1 https://resh.edu.ru/
pa3BUTHE )XKU3HU Ha 3eMiie»

08 O606menue o reme «IIporcxoxaecHue 1 https://resh.edu.ru/
YeJIOBEKa — aHTPOITOTCHE3)

99 O06o0061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1 https://resh.edu.ru/
B3aMMOOTHOIICHHSIX OPTraHH3MOBY

100 O6006m1eHne o Teme «OpraHu3Mbl U cpeaa 1 https://resh.edu.ru/
o0oUTaHUAY

101 O6o6meH1§e 10 TeMe «DKOJIOTUS BUIOB U 1 httos://resh.edu.ru/
TIOTTYJISIIIU I
00600 b —

102 obmee 1o Teme «brocpepa 1 https://resh.edu.ru/
riao0aibHast DKOCUCTEMAY

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 7.5
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u
npyrue; nox penakuuei Ilaceunuka B.B., AkunonepHoe o01ecTBo
«3narensctBo «IIpocBemenue»
 buosnornsa. Tematnueckue 3aganus 11t MoAroToBKU K EI'D: 0a30BbIid,
NOBBIIEHHBIN, BbICOKUM ypoBHU. 10-11 kmaccel. U3nanue 6-¢,
nepepaboTaHHOE U JOMOJIHEHHOE : yueOHO-MeToanueckoe rnocodue. — Poctos
u/J1: Jlernon, 2014. — 384 c.

* Tpenaxep no odueit ouonoruun i ydamuxcs 10-11 knaccos u
MOCTYMAIOIINX B BY3bl: TPEHUPOBOYHBIE 3a1auu / cocT. M.B.Bricoikas. —
Bousrorpan: Yuutens, 2006. — 148 c.

e [Togroroska k onmmMmiragam 1o ounosoruu. 8-11 kimaccer / T.A. JIoBkoBa. -
M.: Aiipuc-nipecc, 2007. - 128 c. - (IlIkoapHBIE OMTUMITHAIbI).

* buonorus B Tabnuiax u cxemax. [[j1s MKOILHUKOB U aduTypueHToB. 13, 2-
e. CII6, OO0 «BuxTopus mitocy, 2013. - 128 crp.

« JJabopaTopHbIii ipakTukyM. buosiorust 6-11 kinacc (yueOHOE 2JIEKTPOHHOE
U3JIaHKE).

 [ImmenoBa M.H., IlumenoB A.B. buonorus: Ilogroroska k



rocyapCTBEHHOMY LIEHTPAIU30BaHHOMY TECTHPOBaHHI0. — CapaToBs:
«JIumeii», 2006. — 112 c.

* EI'D 2008. buonorus. Tunossie TecToBbie 3aaanus. / H.W. [{epkauera,
A.TI'.ConoBseB. - M.: I3narenbcTBO «IK3aMen», 2008. - 127, [1] c.

* EI'2-2008: buonorus. Penerurop. I'.N.JIepuep. - M.: Dkemo, 2008. - 320 c.
* TMA — 2010 : Dx3ameH B HOBoM opme : buonorus: 9-i k. :
TpernpoBOUHBIE BApHAHTHI SK3aMECHAIIMOHHBIX PAaOOT I MPOBEACHUS
rocyJapCTBEHHOM UTOrOBOM aTTECTAllMU B HOBOU (popMe. / ABT.-COCT.
B.C.Poxnos, A.B.Tepemos, C.b.Tpodumos, A.0.Anekceesa, I'.1.JIepuep. -
M.:ACT: Actpens, 2010 — 69, [11] c., un. - (PeaepanbHbIil HHCTUTYT

NeJJarorHYeCKUX U3MEPECHHM ).

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

buonorus. 10 knacc : yueOHUK 1151 00111€00pa30BaATEIbHBIX YUPEIKICHUM :
yrayOonéuusiil ypoens / [B.B. [laceunuk u ap.] ; moxn pea. B.B. Ilaceunnka. —
4-e m3n. — M. : IIpocsemenue, 2022. — 223 c. : wi. — (Jlunus xu3nu). ISBN
978-5-09-087487-8

buomnorus. 11 kmacc : yueOHUK 111 00111€00pa30BaTEIIbHBIX YUPEIKICHUM :
yrayOonénusiil yposens / [B.B. [laceunuk u np.] ; nox pea. B.B. Ilaceunuka. —
4-e uzn., ctep — M. : [Ipocemenune, 2022. — 223 c. : ui. — (JIunus xu3Hn).

buonorus. [loypounsie pazpabotku. 10-11 knaccsl : yueGHOE mocodue st



o011eo0pa3oBaTeNbHbIX YUpPEXKICHUH : yIIyOnéHHbIi ypoBeHs / B.B.
[Taceunuk, I'.I". llIBenoB, T.M. Edumona ; mox pen. B.B. [Taceunuka. — M. :
[Ipocsemenne, 2017. — 267 c¢. — (JIunus xu3HN).

buonorus. Paboune nporpammel. [IpeamerHas muHus yueOHUKOB «JIMHUS
xku3HUY. 10-11 kimaccel : yaebHoe mocodue s 001eo0pa3oBaTeIbHBIX
yupexaeHut : yrinyonéuusiii yposens / B.B. ITaceunuk, I'.I'. llIsenios, T.M.
Edumosna ; mox pea. B.B. [laceunnka. — M. : [Ipocsemenue, 2017. — 202 c. :
WL

* buosorns. TemaTnueckue 3aganus U MoATOTOBKHU K EI'D: 6a30BbIi,
NOBBIIEHHBIN, BbICOKUN ypoBHU. 10-11 kmaccel. U3nanue 6-¢,
nepepaboTaHHOE U JOMOJIHEHHOE | yueOHO-MeToanueckoe rnocodue. — Poctos
u//1: Jlernon, 2014. — 384 c.

* Tpenaxep no odueit ouonoruun Ay yqamuxcs 10-11 knaccos u
MOCTYMAIOIINX B BY3bl: TPEHUPOBOYHBIE 3a1auu / cocT. M.B.Bricoukas. —
Bosrorpan: Yuurens, 2006. — 148 c.

IToxroroska k onmummuagam 1o ouonoruu. 8-11 kmaceer / T.A. JloBkoBa. - M.:
Atipuc-nipecc, 2007. - 128 c. - (IlIkonpHBIE OTUMIHAIBI).
buonorus B Tabnunax u cxemax. JJis MIKOJbHUKOB U aOUTypueHToB. U3 . 2-¢.
CII0, OO0 «Bukropus mitocy», 2013. - 128 ctp.

« JJabopaTopHbIii ipakTukyM. buosiorust 6-11 kinacc (yueOHOE 2JIEKTPOHHOE
U3JIaHKE).

 [ImmenoBa M.H., IlumenoB A.B. buonorus: Ilogroroska k



rocyapCTBEHHOMY LIEHTPAIU30BaHHOMY TECTHPOBaHHI0. — CapaToBs:
«JIumeii», 2006. — 112 c.

* EI'D 2008. buonorus. Tunossie TecToBble 3aaanus. / H.W./lepkadena,
A.TI'.ConoBseB. - M.: I3narenbcTBO «IK3aMen», 2008. - 127, [1] c.
EI'3-2008: buonorus. Penerurop. I'.1.JIepuep. - M.: Dkcmo, 2008. - 320 c.
I'MA — 2010 : Dx3amen B HOBOI1 dopme : buomorus: 9-i1 ki. :
TpeHupoBoUHbIC BAPUAHTHI SK3aMEHAIIMOHHBIX pa0OT /ISl IPOBEACHUS
rocyJapCTBEHHOM UTOrOBOM aTTECTAllMU B HOBOU (popMe. / ABT.-COCT.
B.C.Poxnos, A.B.Tepemos, C.b.Tpodumos, A.0.Anekceesa, I'.1.JIepuep. -
M.:ACT: Actpens, 2010 — 69, [11] c., un. - (PeaepanbHbIil HHCTUTYT

MeJJarornYeCKuX U3MEPECHHI).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

www. bio.1september. ru

www. bio. nature. ru

» «kEnunas xomneknus Hudposeix O6pazoaTenbHbiX PecypcoBy (Habop
UPPOBBIX pecypcoB Kk yueOnukam nuaun [Tonomapesoit M.H.) (http://school-
collection.edu.ru/), http://school-collection.edu.ru/catalog/rubr/000001a3-
a000-4ddd-0f6b-5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (1m0

CoHuny).



www. edios. ru

www. km. ru/educftion

* http://ebio.ru/ - DnexTponnsiii yueOHUK «bronorus». Coaepkut Bce
pas3zenbl OnoJIoTun: OOTaHUKY, 300JIOTHIO, aHATOMHIO M (PH3UOJIOTHIO
YeJI0BEKa, OCHOBBI IUTOJIOTUN M TEHETHKH, SBOTIOIMOHHYIO TEOPHUIO U
AKOJIOTHI0. MOXKET OBITh PEKOMEHIOBAH YUAITUMCS VISl CAMOCTOSTEIHLHOM

paboTHI.
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