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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo ydebnomy nipeamety "buomorus" (manee - OGuosorus) Ha
yYpOBHE cpeHero oomiero oopasoBanus pazpaboraHa Ha ocHOBe DeepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, KoHuenmuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TNOJIOKEHUH (enepanbHO paboyeil MmporpaMMel
BOCITUTaHUS.

VYueonsiii npeamet «buosorus» yriayonénHoro yposHs uzydenus (10-11
KJIACChl)  SIBISIETCS  OJHUM U3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxenusm PI'OC COO
npoQuiIbHbIE Yy4YeOHBIE MPEAMETHI, H3y4aeMble Ha YIIIYOJIEHHOM YpOBHE,
SBJISIIOTCS criocoooM audpepeHimanu oOydeHus Ha YpOBHE CpeIHEro 0OIero
o0pa3oBaHMsI M MPU3BAaHbI OOECIEUYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM
oOUIMM, CpEeIHUM OOIIMM, CpPEJHUM MPO(PECCHOHAIBHBIM U  BBICIIUM
oOpa3oBaHueM. B To e BpeMs KaKIbplii U3 3TUX yYEOHBIX MPEIMETOB I0JKEH
ObITh OpPUEHTUPOBAH HA TNPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCIIUTATEIbHBIX M PA3BUBAIOLIMX 3a]a4, CBA3AHHBIX C HOpodopueHTanuein
oOyyarolmuxcsi M CTUMYJUMPOBAaHUEM HHTEpeca K KOHKpPETHOW obnactu
HAyYHOTO 3HAHHUSA, CBS3aHHOTO C OWOJIOrMel, MEAMIMHOM, HKOJIOTHEH,
IICUXOJIOTHUEN, CHOPTOM WJIA BOEHHBIM JIEJIOM.

[Iporpamma no yueObHOMYy npeametry "buonorus" ga€T mpeacTtaBieHHE O
LEeIU U 3ajadyax u3ydeHus yueOHoro mpeamera «buosorus» Ha yriayOaéHHOM
YPOBHE, OIpeneiseT o0s3arenbHoe (MHBApUAaHTHOE) MPEIMETHOE COAECpKAHHE,
€ro CTPYKTYpMpPOBaHHE IO pPA3[elaM M TEMaM, PAacCHpeleieHHe IO Kiaccam,
PEKOMEHYET IMOCJIEA0BATEIbHOCTh U3YYEHHUs] Yy4eOHOro mMaTepuaia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4e€OHOro mpolecca,
BO3pPACTHBIX OcOOeHHOcTel oOydarouuxcs. B mporpamme mno Ouonoruu
peaii30BaH MPUHLMUI MPEEMCTBEHHOCTH C W3YYEHHEM OMOJOTMH Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Omarogaps dYemMy IMpPOCMaTpUBACTCS
HaIlpaBJICHHOCTh HA TMOCJEAyIollee pa3BUTHE OWOJIOTMYECKUX 3HAHUM,
OpUEHTHUPOBAHHBIX HA (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTAaBICHUI O 3A0pOBOM 00pa3e >KM3HHU, Ha
BOCIHMTaHHE OEpeKHOTO OTHOLICHHS K OKpYy)KaromieW mnpupojaHoil cpene. B
porpaMMe Mo OMOJOTHH TaK)Ke MOKa3aHbl BOZMOXKHOCTH y4eOHOro mpeaMera
«buonorus» B peanuzanuu TpedboBanuit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM pe3ysibTaraM OOy4YeHHUs U B
(OopMUPOBAaHMN OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIbHON JEATEIbHOCTU
oOy4aromuxcsi M0 OCBOCHUIO COJIEP)KaHUs OMOJOrMUecKOro oOpa3oBaHUs Ha
yYpOBHE CpPEeHEro 00111ero 00pa3oBaHMUs.



VYuebnpii mpenmer «buonorus» Ha  ypoBHE CpEIHEro  OOIIEeTo
oOpa3oBaHMs 3aBepuIaeT OHOJOrMYEecKoe o0pa3oBaHME B IIKOJE U
OPUEHTHUPOBAH Ha PaCUIMPEHHUE U YriayOJeHue 3HaHUN 00y4aroIIuXcsl O )KUBOU
IPUPOJE, OCHOBAX MOJEKYJISIPHOW W KJIETOYHOM OMOJIOTHH, SMOPUOJIOTHH U
OMOJIOTUY Pa3BUTHSI, TEHETUKH, CEJICKIINU, OMOTEXHOJOTHUH, DBOJIOIMOHHOTO
YYCHHS ¥ DKOJIOTHH.

N3yuenue yueOHoro mnpenmera «buosorus» Ha yriIyOJI€eHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYarOIIMXCsl K MOCIEAYIOMIEMY MOTYyYEHUIO
Ouonoruyeckoro o0Opa3oBaHMs B By3aX U  OpraHU3AlMIX CPEIHETO
npodeccuonanbHOoro o6pasoBanus. OCHOBY €ro COJEp:KaHUs COCTaBIISET
cucteMa OMOJIOTHYCCKUX 3HAHUH, MOTYYCHHBIX TPH U3YICHUH 00YyUJarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/esioB OWOJIOTMHM Ha  YPOBHE
OCHOBHOro o01miero ob6pazoBanusi, B 10—11 kmaccax 3TH 3HaHUS TOJYYarOT
pasutHe. Tak, pacpeHsl U yriIyO0aeHbl OMOIOTHYECKUE 3HAHUS O PACTCHHUSIX,
’)KMBOTHBIX, rpudax, OaKTepusx, OpraHu3Me YyeJIOBEKa, 001X
3aKOHOMEPHOCTSX  JKM3HM, JOTOJHUTEIBHO BKJIOUYECHBl OHOJIOTHYECKUE
CBEJICHUS TPUKJIAJHOTO U TOHUCKOBOTO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [IJIsi TOCJIEIYIONIEro BbIOOpa Mpodeccuu.
Bo3moskHa Takke MHTETparys OMOJOTHYECKUX 3HAHWW C COOTBETCTBYIOITUMU
3HAHUSAMH, TMOJYYEHHBIMU OOYYAIOIMUMHUCS TPU H3YYCHUH (PU3UKH, XUMUH,
reorpaduu U MaTEMaTUKH.

CrtpykTypa mporpamMmbl 1o yueOHomy mnpenmery "buonorus" orpaxaet
CUCTEMHO-YPOBHEBBIM M SBOJIONMUOHHBIN TMOAXOABl K H3YYEHUIO OHOJIOTHH.
CormacHo WM, M3y4aloTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBbIE IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, dBOJIIOIUHA OPTAaHMYECKOTO MUPa
Ha 3emJie, COXpaHEHHs OUOJIOTHYECKOTO pa3HooOpasus maHeTsl. Tak, B 10
KJIacCe€ M3y4yaloTCs OCHOBBI MOJICKYJISIPHOW ¥ KIETOYHOM  OWOJIOTHH,
AMOPHOJIOTUN ¥ OWOJIOTHH PA3BUTHS, TEHETUKHU U CEICKIINN, OMOTEXHOJIOTUN U
CUHTETUYECCKON OWOJIOTHUH, aKTYaJu3UPYIOTCS 3HAHUSA OOYyJaromuxcs II0
OoTaHWKe, 300JI0TMM, aHaToMuH, Gusuonorun uemoBeka. B 11 «kiacce
M3Y4al0TCsl BOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o buocgepe.

VYuebnnii mnpenmer «buonorums» TpU3BaH 00ECIEUUTH OCBOCHHE
oOyJaronuMucss OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHUUIIOB H
IpaBuiI, JICKAIMIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, 3HaHUN O CTPOEHUH, MHOTO0Opa3HH U OCOOCHHOCTSX KJIETKH, OPTaHU3Ma,
MOMYJISAIUU, OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHKEHUSX,
COBPEMEHHBIX  HCCJICIOBAHMUAX B  OHOJOTUM, TPHUKIAJAHBIX  ACTEKTax
Owojornyeckux 3HaHWW. Jlmg pa3BUTHS W TOMIEPKAaHHWS  HHTEpeca
oOyyarommxcsi K  OWOJOTMM  Hapsay CO  3HAYUTEIbHBIM  O0OBEMOM



TEOPETHUUECKOr0 MaTepuana B COJAEPKAHUM NPOrpaMMbl MO  OHOJIOTHUHU
MPETYCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJICHWUS W PA3BUTUS TOM WU
MHOUM 00J1acTh OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
penieHre BaXKHEHIIMX OMOJIOTUYECKHUX U IKOJIOTMYECKUX MPOOIIEM.

Lenp wusydyenus yueOHoro mnpeamera «buosorus» Ha yriayOia€éHHOM
YpOBHE — OBJaJeHHE OOyYaOIMMHUCA 3HAHUAMHU O  CTPYKTYpHO-
(GYHKIMOHATBHOM OpraHu3aliy >KUBBIX CUCTEM Pa3HOTO paHra U mpuodpeTeHue
yYMEHUH UCIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUM UHTEpPECA K ONPEACIEHHON
o0nacTu npogecCHOHAIBHON NIEATEIbHOCTH, CBSI3aHHON ¢ OMOJOTHEH, WU K
BbIOOpPY  y4ueOHOTO  3aBeAeHHMs] Ui NOPOAODKEHHUA  OHOJIOTHYECKOTo
o0pa3oBaHUs.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yri1yOJIEHHOM YPOBHE 00€CIIEUMBACTCS PELICHUEM CIIEIYIOIINX 3a1au:

OCBOEHHE OOy4YalolUMHUCS CHUCTEMbl OHOJIOTUYECKMX 3HAaHUU: 00
OCHOBHBIX OHWOJIOTUYECKUX TEOPHUAX, KOHIICTIMIX, THUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBWiIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4yHYIO KapTHUHY MHpa; O CTPOCHHHM, MHOroOOpasMu U OCOOEHHOCTSIX
OMOJIOTMYECKUX CHCTEM (KJIE€TKa, OpraHu3M, IMOMYJsuus, BUJA, OHMOTeoleHO3,
onocdepa); O BBIAAIOIMIMXCA OTKPBITUAX M COBPEMEHHBIX MCCIEIOBAaHUSAX B
OnoJoruy;

O3HAaKOMJIEHHE OOYYaromMXCs C METOJaMH IO3HAHUS >KUBOH MPHUPOJBL:
UCCJIEIOBATEILCKUMH  METOJIaMH  OUOJOTHYECKUX HayK (MOJIGKYJSIpHOW W
KJIETOYHOW OHMOJIOTUH, SMOPHOJOTUU U OWOJIOTMH PAa3BUTHA, TECHETUKU H
CEJICKIINHM, OWOTEXHOJOTMH W CHHTETUYECKOW OHMOJOTHH, TMaJICOHTOJOTHH,
OKOJIOTMH); METOJAaMHU  CaMOCTOSITEIFHOTO  TPOBEACHUS  OMOJOTHYECKHUX
UCCJIeIOBaHU B JabopaTtopud W B Tpupoae (HaOIOJeHUEe, H3MEpEHUeE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHHE OOYyYAIOUIUMHUCS YMEHHSIMH: CaMOCTOSTEIbHO HaXOAWTbh,
aHAJIM3UPOBATh M HUCIIOJIB30BaTh OMOJOTHYECKYIO MH(OPMAIIHIO; TIOTB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTAaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OWOJOTHU € COIMATBHO-DKOHOMUYECKUMH U JKOJOTHYECKUMU
npo0OiieMaMy YeJI0BEYECTBA; OIICHUBATh MOCIEACTBHS CBOCH AESITEIBLHOCTU I10
OTHOIIICHUIO K OKpY’Karolled MpUpPOIHON cpejlie, COOCTBEHHOMY 3J0pPOBBIO U
3IOPOBBI0  OKPY)KAIOIIMX JIIOJeH; OOOCHOBBIBATH W  COOJIOJATH  MEpPHI
MpoQIaKTUKA WHPEKIIMOHHBIX 3a00JIEBaHMM, MPaBUIa MOBEICHUS B MIPUPOJIE
u obecrieueHus: 0€30MaCHOCTH  COOCTBEHHOM  KU3HEACSTENbHOCTH B
YpE3BBIYAMHBIX  CUTyalMsIX TPHUPOJHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepr30BaTh COBPEMEHHBIE HAYYHBIEC OTKPHITHUS B 00JIACTH OHMOJIOTHY;



pasBUTHE y OOYYalOIIUXCS  WHTEJUICKTYadbHBIX H  TBOPYECKUX
CIIOCOOHOCTEW B TIPOIIECCe 3HAKOMCTBA C BBIAAIONTUMHUCS OTKPBITUSIMH H
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOsIeMamH,
METOJ10JI0TUeHN OHOJIOTUYECKOTO UCCJIeIOBaHUA, IPOBEICHUS
OKCIIEPUMEHTAIBLHBIX ~ WCCIEAOBaHWM, peHIeHUsS  OHOJOTHYECKWX  3ajad,
MOJICIIUPOBAHUS OMOJIOTHUECKIX 0OBEKTOB H IMPOIIECCOB;

BOCIIUTaHUE y O0OYYArOIIMXCSl IEHHOCTHOTO OTHOIICHUS K KMBOU MPUPOJIE
B IEJIOM M K OTIEIbHBIM €€ O00BbeKTaM U sBJICHUSM; (opMuUpoBaHUE
HKOJIOTUYECKOM, TeHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEACHUS B
MIPUPOJIE; MHTETPAIIN €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

nmpuoOpeTeHne OO0yJaIOIMHUMHUCS KOMIICTCHTHOCTH B PAMOHATHEHOM
IPUPOAOIIOIH30BaHUU (COOIIOJICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, JKOocHUCTeM, Ouochepbl), COXpaHEHUH COOCTBEHHOIO 3/I0POBbSI U
3MI0POBbS  OKpyXkaromux Jrojed  (coOmoneHuss Mep  NpodUIaKTHKU
3a00JIEBaHHM, oOecrieueHue 0e30MMacHOCTH JKU3HEICATSIIFHOCTH B
YPE3BBIYANHBIX CUTYAIUIX TMPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCETHEBHON KU3HH;

CO3JlaHME YCIOBUM IS OCO3HAHHOTO BbIOOpa  00yYaromUMHUCS
VHIUBUTYAJIBHOMN oOpazoBaTenbHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
nocjaeAyrneMy npo(eccuoHaIbHOMY CaMOOMPEICICHUIO, B COOTBETCTBUU C
WHINBUYyaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEACHHBIX HAa HW3y4YeHHUE OWMOJIOTHU Ha
yriyOJICHHOM YPOBHE CcpeHero ooIiero oopasoBanusi, cocrabisieT 204 Jaca: B
10 xmacce — 102 4gaca (3 yaca B Heneno), B 11 kmacce — 102 ygaca (3 yaca B
HEJIEITIO).

OT60p opraHu3arMoHHBIX (HOPM, METOJIOB M CPEICTB OOYUECHUS OMOJIOTUU
OCYIIECTBIISIETCS C YYETOM CHeIM(DUKU €ro COJEp>KaHUs U HApPaBJICHHOCTH Ha
MPOAOJIKEHNE OMOJIOTUYECKOTO O0pa30BaHUsI B OpraHU3alUsSIX CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTenbHbIM yCIOBUEM MPpU OOy4YEHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBJISIETCSI TIPOBENICHNE JTa0OPAaTOPHBIX M MPAKTUYECKUX pabot. Takke
ydqacThe  OOyd4aromuxCsi B  BBINOJHEHWHM  TMPOEKTHBIX U y4eOHO-
HCCJICIOBATEILCKUX pPa0OT, TEMaTHKa KOTOPBIX OINPEACISICTCS yYHUTENeM Ha
OCHOBE HWMCIOIIMXCS MaTEePHATBHO-TEXHUYCCKUX PECypCcOB M MECTHBIX
MIPUPOJHBIX YCIOBUU

COILEPKXAHUE OBYUYEHUA

10 KITACC



ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B MIPOBEPKY
rocyjaapcTBeHHoi utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass OwoJioTHS — KOMIUICKCHash Hayka. Kparkas wucropwus
pa3BuUTHs Ouoyioruu. buonormyeckue Hayku U H3ydaeMmble UMHU IMPOOJIEMBI.
Q@yHAaMEHTAIIbHbIC, MNPUKJIAAHbIE W TOUCKOBBIE HAyYHBIE HCCICAOBAaHUS B
OMOJIOTHUH.

3HaueHne Owuosornn B (HOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
HayyHOW KapTuHbl Mmupa. lIpodeccun, cBazaHHble ¢ Ouonorueil. 3HaueHUe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YENOBEKA: MEAMIIMHE, CEIbCKOM
XO03ICTBE, TPOMBILUIEHHOCTH, OXPaHE IPUPOIBI.

JemoHcTpanumn

[Toptpetsi: Apucrtotens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsent, I'. Mennens, B. . Bepuanckuii, W. I1. IlaBnos, U. U.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, O.
Kpuxk, 1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJNIOTMM C APYrMMU HayKamu», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX U3YyYeHHUE

JXKuBble cucTeMbl Kak mpeaMer uzydeHusi omosoruu. CBOWMCTBA KUBBIX
CHUCTEM: E€IUHCTBO XMUMHMYECKOIO COCTaBa, IUCKPETHOCTh W LEJIOCTHOCT,
CJI0KHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alHs,
CaMOBOCIIPOM3BEEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KHUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIMH,
TKAQHEBBIM,  OPraHU3MEHHBIA,  IOMYJSIIMOHHO-BUIOBOM,  3KOCUCTEMHBIN
(buoreonenotuueckuit), ouochepusiid. Ilporeccrl, mpoucxoase B >KUBBIX
cuctemax. OCHOBHbIE TPU3HAKU >KUBOTO. JKW3HB Kak opma CyIecTBOBAHUS
matepuud. Hayku, wu3yvarommue >KUBBIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

Nzydenue xuBbIX cucteM. MeToibl 6uonoruueckoi Hayku. Habmonenue,
U3MEpPEHHUE, DOKCIIEPUMEHT, CcUCTeMaTu3anus, MeTtaaHaiu3. [lonstue o
3aBUCUMOM W HE3aBUCMMOM IiepeMeHHOU. [lmaHupoBaHue HKCIIEpUMEHTA.
[TocTanoBka u mpoBepka runore3. Hynesas runotes3a. [lorstue BoiOOpku u e€
JTOCTOBEPHOCTh. Pa3z0opoc B Omonormueckux mAaHHBIX. OIEHKa JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTAaTOB. [IpUUMHBI MCKAXKEHUSI PE3YyIbTATOB IKCIIEPUMEHTA.
IToHsTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabnuipel 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HWY», «buonoruueckue
cucteMbl», «CBOMCTBAa XMBOM Marepum», «YPOBHH OpPraHU3ALMH KUBOU
npupob», «CTpoeHue KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmay, «buoreonenosy, «buocdepay, «MeTosl
W3YUYCHHUS 5KUBOU TTPUPOJIBI».

O6opynoBanme: jabopaTopHOoe  000OpyIOBaHWE IS TPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «JVicronb3oBaHUE pPA3IUYHBIX METOJIOB IMpHU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-(pyHKIMOHaNbHAs eauHuLa >kuBoro. Hcropus
oTKpbITUs KieTku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OcHOBHBIE MOJIO)KEHHUS COBPEMEHHOM
KJIETOYHOM TEOPHH.

Metoapl  MOJEKYJISIPHOM U KIETOYHOM OWOJOTMU: MHUKPOCKOMUS,
xpoMmarorpadusi, 37eKTpoPope3, METOJ MEUEHBIX aTOMOB, TU(DPepeHInaTbHOe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposanHvix
Knemok.  DIEeKTpoHHas  MuKpockomus. Kougokanvhas — mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JlemoHCcTpauun

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MHKpPOCKOI», «VIcTOpHs pa3BUTHS METOA0B MUKPOCKOIINI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpPENapaThl PaCTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

IIpakTuyeckass paGora «l3yueHue MeTOAOB KJIETOYHOW OUOIOTUU
(xpomarorpadus, saekrpodopes, auddepeHmaILHOEe LHEHTPUPYTUPOBAHUE,
[TIIP)».

Tema 4. Xumuueckasi Opranu3auus KJICTKH

XUMHYECKHN COCTaB KIIETKU. Makpo-, MUKpPO- U YIbTPAMUKPOIIIEMEHTHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4acThe B CTPYKTYPUPOBAHHH
KJIETKH, TeTUIOPEryJIaiui. MuHepaibHbIe BEIIECTBA KIETKU, UX OHMOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BeIIECTBAa KJIETKU. buosiormueckue mnonumepsl. benkw.
AMUHOKUCIOTHBIA cocTtaB OenkoB. CTpPyKTypel OEIKOBOH  MOJIEKYJIbI.
[lepBuunast cTpykTypa Oenka, TENTUAHAS CBS3b. BTopwuHas, TpeTUYHAs,
yeTBepTUYHAs CTPYKTyphl. Jlenaryparus. CoiictBa 6enkoB. Kinaccudukanms
0enkoB. buonornueckue pyHkunu 0enKoB. [lpuonsi.



VYrneBoasl.  MoHocaxapuabl,  Aucaxapuibl,  OJHUrOcaxapuibl U
noymcaxapuapl. OOmui TIaH CTpoeHUsT U (U3HKO-XMMHYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIUN yTIEBOAOB.

Jlumupel.  TmapodunbsHO-THApPOGOOHBIE  cBoMicTBa.  Kiaccudbukarus
munuaoB. Tpurmmnepuasi, Gpochomunuapl, BOCKH, CTepouabl. bruonorndeckue
¢yskuu aunuaoB. OOIIMe CBONCTBA OMOIIOTHUYECKUX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenne HyKIE€MHOBBIX KHUCIOT.
Hyxneotunsl. [Ipuniun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiiHas cnupaib. MeCTOHaxoXXJIeHHEe M OHOJIOTHYECKuE (PYHKITUU
JHK. Buner PHK. @ynkuun PHK B knerke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3zu B MoJiekyie ATO.
buonornueckue @ynkiuu ATO. BoccTaHOBIEHHBIE TIEPEHOCUUKH, UX PYHKITUU
B KJeTke. /[[pyeue nyxkneozuompugpocpamor (HTD). Cexsenupopanue JHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME U OMOPU3NYECKHE
UCCJICIOBAHUSI COCTaBa U NPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u QYHKYuii OUOMONEKYL U UX KOMNJIEKCO8.
Komnviomepuoui  ousaun u opeanuueckuil cunme3 OUOMONEKYLl U  UX
HEenpuUpoOHbIX AHATIO208.

JdemoHcTpanumn

IToptpersr: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. VYwunkunc, P.
®pankiaun, @. Canrep, C. [Ipy3unep.

Juarpammel:  «PacrnipenieieHne XMMHYECKUX JJIEMEHTOB B HEKHUBOHU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOEH.

Tabmuupr u cxemsl: «lleproguyeckas Ta0auIa XUMHUUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJIbI», «BellecTBa B cOCTaBe OpraHnu3MoBy, « CTpoeHHe
MOJIEKYJIbI Oenikay, «CTpyKTypbl OElKOBOW MOJNEKYJb», «CTpoeHHE MOJIEKYI
yraeBofoBy, «CTpoeHue MOoJeKyn JUnuaoB», «HyKIeMHOBBIE KHUCIOTBI»,
«Crpoenue mosiekyssl ATOy.

O6opynoBanue: XUMHAYECKAsl TOCY1a U 000PYI0BaHUE.

Jlaboparopnasi padora «OOHapykeHHE OCJIKOB C  TOMOIIBIO
KAQYECTBEHHBIX PEAKIIUI.

JlabopaTropnass pabGora «lcciegoBaHue  HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnel KIETOK: »yKapuoTHYecKass U mpokapuotuueckas. CTPYKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHrne mpoOKapHOTHYECKOW KiIeTKH. KieTouHas cTeHka OakTepuil u
apxeil.  OcoOeHHOCTHM  CTpoeHHs  TerepoTpoHOd U aBTOTPOPHOH
IPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKAPHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (QPYHKIIMOHMPOBAHHE  DJYKAPUOTHYECKOM  KIIETKH.
[lnazmaTnueckass MmemOpana (rutazmanemma). CTpykTypa IJ1a3MaTH4YeCKOU
MeMOpaHbl. TpaHCOPT BEmIECTB dYepe3 IUTa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3usa, obneruéHHas Aud@ys3us), akTUBHBIN (MEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponumiaemocts MmeMOpanbl. Pabota
HATPU-KAJIMEBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, (Paronuro3. DK30IUTO3.
Knerounas crenka. CTpyktypa ¥ (GYHKIUH KJIETOYHOW CTEHKHA PACTCHHIA,

rpuOOB.
Huronnasma. I{urozonb. LluTockener. JIBMKEHME  IIUTOILIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOU/IbI KJIETKU:

supomnazmarudeckas cetb (OI1C), anmapar ['oabku, TM30COMBI, UX CTPOEHUE
n (pyHkMu. B3auMoCBs3b OJTHOMEMOpPAaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHYJSIPHOTO peTuKyiayma. Mexanusm nanpaenenus 6enkos ¢ IIIC. CunHte3
pacTBOpUMBIX OesikoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukyiym. CekperopHas GyHKIMA amnmapaTa [ oibIKu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka 6enkos 6 annapame
Tonvoorcu. TpaHCIOPT BELIECTB B KIETKE. Bakyosln pacTUTENbHBIX KIETOK.
Knerounsriit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMIBl  KJIETKH: MHUTOXOHAPHUM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumbuocenez  (K.C.
Mepeorckosckuu, JI. Mapeynuc). CtpoeHune U (YyHKIIUM MUTOXOHJPUNA U
mactua. [lepBuyuHbIe, BTOPUYHBIE U CIOKHBIE TIACTUABI (POTOCUHTE3UPYIOIINX
3YKapHOT. XJOPOIJIACThI, XpPOMOILIACTHI, JIEUKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpanubie  opranomanl  kjetku  CtpoeHne W (QYHKIUU
HEMEMOpaHHBIX  OpPraHouAoB  KJeTku. Pubocomsbl.  Ilpomescymounvie
Gunamenmol. MUKpopuIaMeHTsl. Akmunogvle MuKpoguiamernmol. MplllIeUHbIE
KIIETKU. AKMuUHOBble KOMNOHEHMbl HeMblUEeUHbIX KaemoK. MUKpOTpyOOUKH.
Knerounsii nentp. CrpoeHWe U JBH)KEHHE HKIYTUKOB W PECHUYEK.
Muxkpotpybouku unuromnasmbel. Llentpuons. benku, accoyuupoeanmvie ¢
MUuxkpoghunamenmamu u mukpompyboukamu. Momopuule denxu.

SAnpo. Obonouka sapa, XpOMaTUH, KapuoIia3ma, SAPBIILIKH, UX CTPOSCHUE
u GyHkuun. SnepHsiii 6eakoBbIil MaTpukc. [IpocTpaHCTBEHHOE PaCTOIOKEHHE
XpoMocoM B uHTep(hasHOM snpe. Dyxpomamun u cemepoxpomamun. bemku
XpOMaTHHA — TUCTOHBI. /[uHamuka s0epHou 00010uKu 6 mumo3se. AHoephbiil
MPAHcnopm.



Kinerounsle BrmroueHus. CpaBHUTENbHAs XapAaKTEPUCTUKA  KJIETOK
AYKapHuoT (PaCTUTEIbHOM, >)KUBOTHOM, TPUOHOM).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupr n cxembl: «CTpOEHHE 3YKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOM  KIeTkW», «CTpoeHHe pacTUTENbHOM KIEeTKW», «CTpoeHue
MUTOXOHAPUWNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PaCTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopHass padora «l3yueHne CTpOEHHsI KIETOK pPa3JIMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

JlaGopaTopnas padora «/ccnenoBaHue miazMoiau3a U AEIUia3Moju3a B
PACTUTENBbHBIX KIETKAX).

IIpakTnueckass padora «/3yuyeHue JBWKEHHS UHUTOILUIA3MBI B
PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALMS — JIBE CTOPOHBI MeTa0osm3Mma. THUIibl
oOMeHa BelIeCTB: aBTOTPO(MHBIM W TeTepoTpodHBIA. YuacThe KUCIopoda B
OOMEHHBIX Mpoleccax. JHEPreTUYecKoe O0eCreYeHUe KIIETKHU: MpEeBpallieHue
AT® B o00meHHBIX mporeccax. @DEepMEHTATHBHBIM XapakTep peakiui
KJIeTOYHOro Mmetabonu3ma. OepMeHThl, UX CTPOEHHME, CBOWCTBA M MEXaHHU3M
neiictBus.  Kodepmentsl. Otiauuusg  (QEepMEHTOB OT  HEOPraHUYECKHX
KaTajln3aTopoB. benku-akTUBATOPbl U OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOPOCTU (DEPMEHTATUBHBIX PEAKINI OT Pa3Iu4HbIX (PAKTOPOB.

[lepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIeTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuviii hpomocunmes y oaxmepuii. Ceemocobuparowue
nuUSMeHmvl U NUSMEeHMbl pPeaKyuoHHo2o yewmpa. Ponb XJIOPOILIaCTOB B
nporecce poTocuuTe3a. CBetoBas u TeMHOBas (pa3el. Pomoovixanue, Cs., Ca. u
CAM-munvt  ¢pomocunmesa. IlpomyktuBHOCTH (oTocuHTe3a. Brusame
pa3anuHbIX (PaKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTE3. Pasnoo6pasue OPraHU3MOB-X€MOCUHTETUKOB:
HUTpUPUIUpPYIOIIUE OAKTEpHH, jKelle300aKTepuu, cepoOaKTEepUn, BOAOPOIHbBIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AnaspoOHbie opraHu3Mbl. Bunsl Opokenus. [IpoaykTsl OpoxeHUs U WX
MCIIOJIb30BaHUE YENIOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEN.
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AspoOHBIE OpraHU3MBI. Orarbl SHEPIreTUYECKOIrO oOMeHa.
[ToaroroButenbHbI  ATan. [NUMKOIU3 — OECKUCIOPOJHOE PpAaCIICTUICHUE
TJIFOKO3BI.

buonornueckoe OKHCIEHUE, WM KJIETOYHOE JbIXaHUE. POb MUTOXOHIpUIA
B Ipoleccax OHOJIOrMYecKoro okucieHus. Luknudeckue  peakuuu.
OxucnurensHoe  GoChHOPHIMPOBAHUE. JHepeusi MeMOPAHHO20 2padueHma
npomonos. Cunmes AT®.: paboma npomonnot ATD-cunmaswl. IlperumyniecTBa
a’poOHOro myTH OOMEeHa BELIECTB IMepea  aHadpoOHBIM. DPGHEKTHUBHOCTD
AHEPreTUYECKOro 0OMeHa.

JemoHCcTpauumn

[Hoptpetsr: [x. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckui, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUl OOMEeH»,
«buocuntes 6enkay», «Ctpoenue pepmMeHTa», «XeMOCHHTESY.

O6opynoBaHue: CBETOBOM MHUKPOCKOTI, 000opynoBaHue TUISt
MIPUTOTOBJICHUS] TIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yuyeHHe KaTaJUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlaGopaTtopnass pa6ora «l3yueHune (pepMEHTATUBHOTO paCHICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Jlaboparopnasi pabora «CpaBHeHHe mpoleccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MMPOIECCOB OPOKECHUS U JBIXAHHS.

Tema 7. HacaeacrBenHass uHGopMalus U peajin3anus eé B KIeTKe

Peakuuu wmatpuuHoro cuHte3a. [IpuHIUMIT KOMIUIEMEHTApPHOCTH B
peakmsIX MaTPUYHOTO CHHTE3a. Peanmsaius HaciaeJACTBEHHOW HH(OpPMAIIUU.
I'enernyeckuit kox, ero cBorcrBa. Tpanckpunuus — Marpuuldsli cuHTte3 PHK.
[IpyHIMOBI  TPAHCKPUIIIMHU:  KOMIJIEMEHTApPHOCTh, AHTUIAPAIIICIBHOCTD,
acumMMeTpudHOCTh. Co3peganue mampuunvix PHK 6 sykapuomuueckou knemxe.
Hexooupyrowue PHK.

Tpancnsauust u e€ stanel. Yuactue tpancnopTHsix PHK B Oumocuntese
Oenka. YcnoBusi OuwocuHTe3a Oenka. KoawpoBanue amMuHOKUCTOT. Ponb
pubocoM B OMocuHTE3€E OerKa.

Cogpemennvie npeocmasierus o cmpoenuu eeHos. Opranuzanus reaoma y
MPOKAPUOT U SYKAPHUOT. Perysius akTUBHOCTH T€HOB Y IpokapuoT. ['unoresa
onepona (®. XKako0, XK. Mano). MonexyasapHvle Mexanusmvl IKCNPECCUU 2eH08
y aykapuom. Ponv xpomamuna 6 pezyrayuu padomel 2eHos. Perymsuus
0OMEHHBIX MpoleccoB B kieTke. Kiierounsiii romeocTas.
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Bupycet — HekneTouHble (GOpPMBI JKU3HU W OOJIMTATHBIC Iapa3wTHI.
CtpoeHHEe TPOCTBIX W CIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepnodaros.
HKuznennwtit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxmepuogacos. Obpammuas mpancKpunyus, pedepmasa, UHmezpasd.

BupycHbie 3a0oneBaHus 4YeJNOBEKa, JKUBOTHBIX, pactenuil. CIIN/,
COVID-19, connanbHbie 1 MEAUIIMHCKHUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CMPYKMYPHLIX  Ouoio2udeckux oanHvlx. Hanomexnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie yukyuu 6enkos. Cnocobvl 0ocmasKu
Jlekapcme.

JemoHcTpauun

IToptpetsl: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabmuel M cxeMbl: «buocuHTE3 Oenka», «l['eHeTHUeCKHI KOI»,
«Bupyce», «baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJCIU BUPYCAy.

Tema 8. 7Ku3HeHHBbIN HUKJ KJICTKHU

Knerounséi nuki, ero mepuoanl W perymsius. Mutepdaza u MHUTO3.
Oco0eHHOCTH MPOIIECCOB, poTeKaronmx B uHTEepdasze. [loaroToBka KiIeTKu K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHHTETHUYECKUU U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) IEPUOIbl UHTEP(a3bI.

Marpuunsin cuate3 JIHK — perumkanus. [Ipunuuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPALIEIbHOCTD.
Mexanusm perukaiuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Termomepsl U

TenomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUMIougHbIl u
raruiouHbli  Habopel XpoMocoM. ['oMonoruusnble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne knetku — muto3. CTaguy MHUTO3a M MPOUCXOJIAIINE B HUX
npouecchl. Tunel Muto3a. Kapruokunes u HIUTOKMHE3. bruonornyeckoe 3Ha4eHHE
MHUTO3A.

Perynsammst MUTOTHYECKOTO MUKIA KIETKH. [IporpammupyemMast KiieToqHast
ru0esb — anomnTo3.

Krnerounoe siapo, XxpoMocombl, (PyHKITMOHAIbHASI TeHOMHKA. Mexanusmul
npoaughepayuu, oughgepenyuposku, cmapenus u cubenu kiemox. «l{ugposas
KliemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JdemoHcTpanuu

Tabmuier 1 cxeMbl: «KWU3HEHHBIH UK KICTKH», «Muto3y», «CTpocHue
xpoMocom», «Permukanusa JTHK.

OO0opynoBaHHe: CBETOBOM MHUKPOCKON, MHKpoOIpenapaTsl: «MuTO3 B
KJIETKAaX KOPEIIIKa JIyKay.
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JlaGopaTtopnass  padora  «l/3yueHne XpoMOCOM Ha  TOTOBBIX
MHKponpenaparax».

Jlaboparopnasi pabGora «HaOmioneHue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTpOEHUST U  JKU3HEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHBbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIHU, APYyrue NpOTUCTHL. KOoNOHHAIbHBIE OPTaHU3MBI.

B3anmocCBsA3p 4YacTel MHOTOKIETOYHOTO OpraHu3ma. [KaHW, OpraHbl U
cucteMbl opraHoB. OpranusM Kak eiuHoe nemnoe. ['omeocras.

Tkanu pacrenuii. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHas,
MMOKPOBHAs, POBOJAIIAS, OCHOBHAsI, MeXaHu4yeckas. OCOOEHHOCTH CTpOEHUS,
(yHKUMN 1 pacONIOKEHUs TKAHEH B opraHax pacTeHUM.

TKaHW )KMBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEU: SMUTENNATbHAS,
COEMHUTEINbHAsA, MblllleyHas, HepBHas1. OCOOEHHOCTH CTpOCHUs, QYHKIUN U
PacCIIOJIOKEHU TKAHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHblE U T€HEpATHBHBIE OPraHbl pacTeHUM. OpraHbel u
CHUCTEMBI OPTraHOB J>XMUBOTHBIX M 4enoBeka. (DyHKIMM OPraHOB M CHCTEM
OpraHoB.

Onopa tena opranuzmoB. Kapkac pactenuil. CkeseTbl OJJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblid 1 BHYTpeHHUHN ckeneT. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBW>KkeHUE OpraHu3MoB. JI[BMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB:
amEOouaHOE, )KI'yTUKOBOE, pECHUYHOE. J[[BHKEHHE MHOTOKJIETOYHBIX PaCTEHUM:
TPONU3MBbl M HAaCTHM. JIBH)KEHHE MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Inranue opranusmoB. llormomenue BOABI, YIVIEKHCIOrO Traza H
MHHEPAIBHBIX BELIECTB pacTeHUsAMU. [IuTanne KUBOTHBIX. BHyTpHmomsocTHoe
U BHYTPHUKIETOYHOE IHIIEeBapeHue. [IutaHne mNO3BOHOYHBIX IKMUBOTHBIX.
Otpenbl  NUILIEBAapUTENBHOTO  TpakTa.  [IWiieBapuUTENbHBIE  JKEJE3BI.
[InmeBapurenpHas cucTteMa 4eaoBeKa.

Jlpixanue opranu3sMoB. JIpIxaHue pacTteHui. JlpIxaHue IKUBOTHBIX.
Huddysus razoB yepe3 NoBepxXHOCTh KieTkU. KoxkHoe apixanue. JlpixaTenbHas
noBepxHocTh. JKaGepHoe u n€rouHoe npixaHue. J[[pIxaHWEe MMO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE CTPOEHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucremMa 4enoBeKa. MexaHu3m
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BEHTWISIIMU JIETKUX Yy NOTUL W MIEKONHUTAaromux. Perynsiuust apixaHwusl.
JIpIxaTenbHble 0ObEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHncnopT BemecTB y KUBOTHBIX. KpOBEHOCHass cucteMa M €€ OpraHbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKHBOTHBIX.
Pabora cepana u eé perymsuus.

Beigenenue y opranusmMoB. Beimenenue y pacteHuil. Beimenenue 'y
KUBOTHBIX. CokpaTuTenbHble Bakyosd. Oprasbel BelaeneHus. DunbTpanus,
ceKkpeuuss M O0OpaTHOE BCAChIBAHME KAaK MEXaHW3Mbl padOThl OpraHoB
BblAcNIeHHA. CBsA3b MOJOCTH Tela C KPOBEHOCHOW U  BBLACINTEIBHOU
cucreMamu. BplfeneHue y IO03BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwm.
Crpoenue u pyHKImoHpoBaHuEe HeppoHa. OOpa3oBaHKE MOYH Y YEIOBEKA.

3amura y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. Cropsl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3allluTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrukyna. CpeacrBa nacCUBHOM M XUMHAYECKOM 3aIUThl. DUTOHINBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M HMX NPOU3BOJHBIE.
3ammTa opranusma ot Oosesneil. UMmyHHas cucrtema yenoBeka. KiieTouHblil u
rYMOpaJIbHBbI UMMYHUTET. BpOXXIEHHBIA U TPUOOPETEHHBINA crienU(PUIEeCKUuit
UMMYHHTET. Teopusi KIoHaIbHO-ceNeKTUBHOTO uMMyHuTteTa (I1. Dpaux, ©. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBETHl oOpraHu3moB. Pomb
BPOXAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI.

PazgpaxxumocTte ¥ perynsumMss y OpPraHusMmoB. PazgpaxkumocTts 'y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazmpaxuMocTe W perymsiuus y
pactenuid. PocToBbIe BeleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduekropHas peryisuus y >KUBOTHBIX. HepBHas
cucteMa M €€ OTHENbl. OJBOJIOUMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTIENbI TOJIOBHOIO MO3Ta MO3BOHOYHBIX KWUBOTHBIX.
Pednexc u peduiexropnas ayra. bezycioBHbIe U yCIIOBHBIE pe(IIeKCHI.

['ymopanbHas peryisiuust ¥ SHAOKPUHHASI CUCTEMA KUBOTHBIX M YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JleCTBME TOPMOHOB.
B3auMocBs3p HEPBHOM M 3HIOKPUHHOHN cucTeM. [ umnortaniamo-runodusapHas
cUCTEMA.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmumpr 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE
Bofopocimy, «bakrepun», «lIpocreitmme», «Opranbl [IBETKOBBIX PACTECHUIN»,
«CucTtemMpl OpraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE
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HaceKoMbIX», « TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHHe cTe0Is»,
«CTpoeHHE JIUCTOBOM IUIACTUHKN», « TKaHH KUBOTHBIX», «CKEJET 4elIOBEKay,
«ITumeBapurenbHas cucreMa», «KpoBeHocHas cucremay, «JlpIxarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcHUCTEMaY,
«BpinemurenbHas cuctemay, « JHIOKpUHHAs cucTeMay, «CTpOeHUE MBILILbDY,
«Ammynurer», «KumeyHonosoctHeie»y, «Cxema MNHUTaHUST  PACTCHUI»,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THAPBI»,
«Crtpoenue mnanapumn», « BHyTpeHHEe CTpOCHHE JOXKIEBOTO uepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymkw», «HepBHas cucrtema
npecMmblkaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MJIeKonuTarmux», «HepBHas cucreMa yenoBekay, «Pediekcy.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOUHBIX
OpraHU3MOB, MHKpOIIpENaparsl TKAHEW, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMHU
HAaCEKOMBIX, UTJIOKOKHUX, )KMBBIE IK3EMIUISIPbl KOMHATHBIX PAaCTEHUM, repOapuu
pacTEeHUN pa3HbIX OTIEJNOB, BIAXKHBIE Ipenaparbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKUHMU OECHO3BOHOUYHBIX HBOTHBIX, CKEJIET 4YeIOBEKa,
o0opynoBaHuE MJs JEMOHCTPAallMd TMOYBEHHOTO W BO3AYLIHOTO MUTaHUS
pacTeHMi, pacUIeIIeHUus Kpaxmajga U OelIKOB Moj JAelcTBUEM (DepMEHTOB,
o0opyoBaHUE MJisi JAEMOHCTPAallMM OIbBITOB IO HW3MEPEHHUIO KU3HEHHOU
€MKOCTU JIETKHX, MEXaHW3Ma [IbIXaTeJIbHbIX JABWKEHUIH, MOJEIHU TOJIOBHOIO
MO3ra pa3JINYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUII.

JlaGopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlabopaTopHas padora «/3ydyeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
nojoBoe. Buael Oecroioro pa3sMHOXKEHHUS: IOYKOBAaHHE, CHOPYJISALUS,
(dparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuoxenue. [lomoBeie kieTkH, unu ramerel. Menos. Craguu
Mmeiniosa. [loBenenune xpomocom B Mmenose. KpoccuHrosep. buosormueckwnii
CMBICJI MEHO03a U TTOJOBOIO Ipouecca. Meno3 u ero MeCTO B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzapoapimeBoe paszButve. ['ameTroreHe3 y KUBOTHBIX. IlosoBbIE
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KieToK. CrnepmaToreHes u
ooreHe3. CTpoeHHE MOJIOBBIX KIIETOK.

OmnogoTBOpeHne U S3MOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOZI0TBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTUE OPraHU3MOB (OHTOreHe3). OMOpHOJoTUS —
HayKa O pPa3BUTUU OpPraHu3MoB. Mopgoecenez — oOHa u3 2enasHvix npobiem
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ambpuonocuu. Konyenyus mopgozcenos u mooenu mopghoceneza. Cranuu
AMOpHOreHe3a KUBOTHBIX (Ha mnpumMepe JArymku). JpoOnenue. Tumbl
npoOneHus. /lemepmunuposannoe U  HEOEPMUHUPOBAHHOe  Opob/ieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOJCHUS MIICKOTUTAOIIMX.
3apojbIlieBble JUCTKU (TacTpyJianus). 3akiajJka OpPraHOB W TKaHEW wu3
3apOJBIIICBbIX JMCTKOB. B3amMHOE BIHMSHHE 4YacTel Pa3BHUBAKOLIETOCS
3apojpliiia (AMOpUOHATbHAS MHAYKIMS). 3aKiIa/ika IJIaHa CTPOSHUS )KUBOTHOTO
KaK pPE3yJbTaT HWEpPaApXMUYECKUX B3aUMOJCHCTBUN TE€HOB. BriusHue Ha
AMOPHUOHATILHOE PA3BUTHUE PA3THUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pas3Butue xuBoTHBIX. [locTamOpuonaneHblii nepuod. Ilpsimoe u
HempsMmoe pa3Buthe. PazButue ¢ Meramopdo3oM y O€CHO3BOHOYHBIX H
MO3BOHOYHBIX >XMBOTHBIX. BHOJOrnueckoe 3HAUYECHHE MPSIMOIO M HEMPSMOIO
pPa3BUTHUS, UX PACIPOCTPAHEHHUE B MpHpoje. TUlbl pocTa )KUBOTHBIX. DaKTOPHI
peryJiliid pOCTa KUBOTHBIX M uenoBeka. CTaauu MOCTAIMOPHUOHATIBLHOIO
pa3BUTHSA y )KMBOTHBIX M 4desioBeka. [leprnoasl oHTOreHes3a yenoseka. CrapeHue
1 CMEPTh KaK OMOJIOTUYECKHUE MTPOIIECCHI.

Pasmuoxxenne u pa3Butue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3zoBaHue Ccrmop B Tpolecce Meiiosa.
l'amerorenes y pacrennii. OIUIOOOTBOPEHME M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOifHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetst: C. I'. Haamun, X. [lInemas.

Tabnumel U cxembl: «BeretatuBHoe pa3MHOXeHHEY, «Tumnbl Gecrnosoro
pa3sMHOXEHUsD», «Pa3MHOXEHHE XJIAMUAOMOHAIb», «Pa3MHOKEHUE BIIICHBDY,
«PazmHOXkenne  tuape», «Meunoz», «XpoMocombl»,  «l'aMmeToreHes»,
«CrpoeHue ANLEKIETKH U CIIEpMaTO30u1a», «OCHOBHBIE CTAIMM OHTOTEHE3a»,
«lIpsmoe u Hempsmoe pazBuTue», «Pa3BuTHE MaWCKOTO Kykay», «Pa3Burtue
capanun», «PazButue nArymku», «JIBOWHOE OMJIOJAOTBOPEHHE Yy IIBETKOBBIX
pactennity, «CTpoeHue CeMSH OJHOAOJBHBIX M JBYIOJBHBIX PacCTECHUN,
«OKW3HEHHBIN LMK MOPCKOM KamycTbDy, <« KU3HEHHBIA IUMKJI MXay,
«OKW3HEHHBIN UK TAMOPOTHUKA», « KU3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MUKPOIMpEnapaThl SUIEKICTOK U
CIIEpPMATO30UJI0B, MOJENb «[{UKIT pa3BUTHA JATYIIKWY.

JlaGopaTtopnasi padora «M3yueHHe CTpOEHHsS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenapaTax.

IIpakTnueckas padora «BblsBlIeHME NPU3HAKOB CXOJICTBA 3apOJbIIIEH
MTO3BOHOYHBIX JKUBOTHBIX).
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Jlaboparopnasi padora «CTpoeHHE OpPraHOB pPa3MHOKEHHS BBICIIHX
pacTeHu».

Tema 11. I'eHeTHKAa — HAyKa 0 HACJIEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHu3MoOB

Hcropust CTaHOBIIEHHS WM pa3BUTUSl T'€HETHUKHM Kak Haykd. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poibs 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padotel H. K. Konbrora, H. U. BaBunioBa, A. H. benosepckoro, I'.
. Kapneuenko, 10. A. ®ununuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IOHATHS W  CHMBOJBL. |'OMOJOTHYHBIE
XPOMOCOMBI, AJUJIEJIbHBIE T'€HbI, AJIbTEPHATUBHBIC MPU3HAKW, TOMUHAHTHBIN U
PELECCUBHBIM MPU3HAK, TOMO3UI0Ta, F€TEPO3UTOTa, YUCTasl JUHUS, THOPUIBL,
reHotun, @eHotun. OCHOBHbIE METOAbl TEHETUKU: THOPUAO0IOTHYECKUM,
IUTOJOTUYECKUH, MOJIEKYJISIPHO-TE€HETHYECKHU.

JlemoHCcTpauumn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. .
Basunos, A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. @unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo/ bl TeHETUKIY, «CXeMBbI CKPEIIUBAHUSI.

JlaGopaTtopnass paGora «Jlpo3oduina kKak OOBEKT TE€HETUUYECKHUX

HCCJIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menaenss — 3aKoH

eAMHO00pa3usi TUOPUIIOB TMEpPBOrO TMOKoJieHUs. [IpaBmiio gOMUHUpPOBAHMS.
Bropoii 3akoH MeHnenss — 3aKOH paculIeIyIeHUs] Tpu3HakoB. Llutosornueckue
OCHOBBI MOHOTUOPHUIHOTO CKpeluBaHus. [ umoTe3a 4yucToThl ramer.

AHanuzupyouiee CKpELUBaHUE. ITpoMeKyTOUHBIN XapaxkTep
HacyenoBaHus. Pacienienue npu3HakoB IIPU HEMOJHOM JOMUHHUPOBAHUU.
HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3aKoH

HE3aBUCUMOTO  HACJIEJAOBaHMS  MpU3HAKOB.  LluTosiornueckne  OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.

CuerienHoe  HaciemoBanue  npu3HakoB. Pabotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TE€HOB, HAPYUICHUE CLEIUICHHS MEXAY TE€HaMH.
XpOMOCOMHasi TEOPUS HACIIEICTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXaHU3M ONPEAEIECHUS MM0Ja. AyTOCOMBI
M TIOJOBbIE XPOMOCOMBI. ['OMOramMeTrHblii M  TEeTEPOraMETHBIM  IMOJL.
['eneTnyeckass CTpyKTypa NOJIOBBIX XpOMOcOM. HacienoBaHue npU3HAKOB,
CLEIUIEHHBIX C TTOJIOM.
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I'eHotnn kak wnenocrHas cucrema. [lmeroTponusi — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOXECTBEHHBIN ajuiein3M. B3auMozieicTBhE HealsIeIbHbIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHUECKUI KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
TaKke (PU3NOIIOTHUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKITUH.
'eneTnueckne MeXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpOOMOM». ['eHeThyeckue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OPMAIIUU B TIOKOJICHUSX KJIETOK U
OpraHU3MOB.

JemoHCcTpauumn

[Toptpetsi: I'. Mennens, T. Mopras.

Tabmuubl u cxembl: «llepBbiii u BTOpOUl 3akoHbl MeHaens», «Tperuit
3aKkOH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemomHoe
noMuHUpoBaHue», «CleTUICeHHOE HAacjel0BaHUE MPU3HAKOB Y JPO30(PHIIbDY,
«l'enetuka mnona», «Kapuotun denoBeka», «Kapuotum Ipo30Quib,
«Kapuotun nTuns», «MHOXKECTBEHHBIM —amnenu3sm», «B3anmoneincreue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB €IUHOO0Opa3us
rUOpUIOB TIEPBOIO TOKOJEHUS M paCHICIICHUS IPU3HAKOB, MOJENb IS
JEMOHCTpAllMA 3aKOHA HE3aBUCUMOI'O HACIJIECIOBAHUS IPU3HAKOB, MOJEIb JJIA
JEMOHCTpPALUK CUEIJICHHOTO HACJIEAOBAaHUS NIPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MUKponpenapar: «Jpo3zodumnay.

IIpakTuyeckass padora «l3yuenue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

IlpakTuyeckas pabGora «/I3ydyeHue pe3ynbTaTOB  JUTHOPUIHOTO
CKpENIMBaHUA y IP030(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHna U cpeibl mpu  (GopMmupoBaHuu (GEHOTHUIIA.
N3MmeHunBOCT, mNpu3HAKOB. KadyeCTBEHHbIE W KOJMYECTBEHHBIC IPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACJIEACTBEHHAS U HACTICICTBEHHAS.

Moaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmMupoBaHuU
MOAU(UKAITMOHHON U3MEHUYHUBOCTH. Hopma peakuuu MpU3HAKa.
Bapuannonnsiii psg u BapuanuonHas kpuas (B. Moranucen). CaoiicTBa
MOAU(UKAITMOHHON U3MEHYHNBOCTH.

I'enoTunuyeckas M3MEHYUBOCTb. CaoiicTBa T€HOTUITUYECKOUN
W3MEHYMBOCTH. BHIBI TE€HOTUMUYECKONM W3MEHYMBOCTH: KOMOWHATHBHAS,
MYTallMOHHAs.
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KoMmOvHaTBHasT M3MEHYMBOCTh. Mei03 M TMOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW WM3MEHUYMBOCTU. Poilb KOMOWMHATUBHON W3MEHYMBOCTH B
CO3JJaHUU TEeHETUYECKOro pa3HO00pasus B IpejiesaXx OqHOTO BUA.

MyTanroHHass U3MEHYMBOCTh. BHIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HHAYUUPOBAHHBICE MYyTallMU. SepHble W
nuToIia3MaTuyeckue Myrtanuud. ComMaTUYecKMe ¢ TOJIOBbIE  MYTallHH.
[IprunHBI BOBHUKHOBEHUSI MyTalnil. MyTareHsl U UX BIMSAHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLECCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacneacTBeHHo namenunBocty (H.M. BaBuios). BHesnepHas "3aMeHYHMBOCTD U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U 3SNUSCHOMUKA, pPOTb JdNUEHeMmuU4ecKux @Gaxkmopos 6
HACe008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHU3MO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuiet u  cxembl: «Buasl usmeHuunBoctn», «MoaudukanronHas
W3MEHYUBOCTHY, «KomOnnaTnBHAs W3MEHYUBOCTB), «Meiio3y,
«OmnogotrBopenue», «l'eHernueckue 3a0o0jieBaHUS  4eloOBeKa», «Buubl
MYyTaIAN.

O0opynoBaHue: *KUBbIE U repOapHbIe FK3EMIUIAPbl KOMHATHBIX PACTEHHH,
pucyHku (dpoTtorpadgum) >KMBOTHBIX C Pa3IMYHBIMHU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON U3MeHUUBOCTU. [locTpoeHHne BapHAIMOHHOTO psla |
BAPUALIMOHHOU KPUBON».

IpakTnueckass padora «Myrtauuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 14. I'eneTuka yesi0BeKka

Kapuorun uenoseka. MexayHapoiHast mporpamMma MCCIIEI0BaHUs T€HOMa
yenoBeka. MeToabl H3y4YEHUsS] TEHETUKHM YEJIOBEKA: TIE€HEaJOTMYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYISLHUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETHUECKA. ~ COBPEMEHHOE  ONPEACICHUE  TEHOTHIA:
IMOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C TOMOLIBIO
[MI1P-ananu3a. HacmencrBeHHnble  3a0ojieBaHUsS — 4YelOBeKa. [ GHHBIE |
XpOMOCOMHBIE ~ ©OOJ€e3HM  4esoBeKa. boie3Hn ¢ HacleICTBEHHOMN

MPEIPACIIONIOKEHHOCTHIO. 3Ha4YeHue MeIUIIMHCKOMN T'€HETHUKH B
MPEIOTBPAICHUN M JICYCHUN T'CHETHYECKUX 3a00JIeBaHUN YesloBeKa. MeauKo-
TE€HETHUECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC KJIETKH. Ilonsarue

«T'CHCTUYCCKOI'O TIpy3a». OTHYECKHE AaCIIEKThI I/ICCJ'ICI[OBaHI/Iﬁ B o0Jiactu
PEAAKTUPOBAHHA T'CHOMA U CTBOJIOBLIX KJICTOK.

19



I'enetnueckue (HakTOphl TOBBINICHHONW YYBCTBHUTEIBHOCTH YEJIOBEKAa K
¢u3nmuecKkoMy W XUMHYECKOMY  3arpsi3HCHHUIO  OKPY)KAIOIIEH  CpPEeIbl.
I'eneTnueckas MpeapacnoIOKEHHOCTh YEJIOBEKA K MaTOJIOTHSIM.

JdeMoHCcTpanuu

Tabmuup! u cxemsl: «Kapuotun yenosekay, «MeToabl U3y4eHUsI TEHETUKU
yesnoBekay, «I'eHeTnyeckue 3a001eBaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cenrekuiusi OpraHu3zMoB

JlomecTuKanus W CENEKIUs. 3apOKIACHUE CEIEKIUU W JTOMECTHUKAILIHH.
Yuenne H. U. BaBunoBa o IleHTpax NPOUCXOXKIECHHUS U MHOTrO00Opazus
KYJIbTYPHBIX pacTeHur. PoJib cenexkium B CO3JaHUU COPTOB PACTEHUN W MOPO/T
#KUBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX pPAIOB B
HaclieICTBeHHOM wu3MeHunBocth H. . BaBunoBa, ero 3HaueHue i
CEJIEKIMOHHOM padoTHI.

Meroabl cenekuroHHON padoThl. VICKyCCTBEHHBIN OTOOpP: MAacCOBBIM H
WHJUBUAYAJIbHBIA.  JTanbl  KOMOWHAIIMOHHOW  cejekuuu.  McmbiTanue
IpPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUITY C TOMOIIBIO OIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

HcKyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJIEKIIMOHHOM  paloThl.
PamnanmoHHpli M XUMHUYECKMM MyTareHe3 KakK HWCTOYHUK MyTalud y
KyJIbTYPHBIX (pOpM OpraHu3MOB. Vcrmosib30BaHNEe T€HOMHOT'O PEIaKTUPOBAHUS
1 MeToA0B pekomOuHaHTHRIX JIHK 115 mosydeHus ucxogHoro marepuana s
CEJICKLIHH.

[Tomyuenue TTOJIUTIION/IOB. BuyTtpuBnaosas rUOpUIU3aLIUSL.
bnuskopoAcTBeHHOE — CKpelMBaHue, WM WMHOpuauHr. HeponcTBeHHOE
CKpeniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Vcnons3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenne Gecruioaus
MEXKBHUIOBBIX THOpUIOB. JlOCTHXKEHHS CEJEeKIMU PACTEHUW M KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHne U U3YyUYCHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUMN
U UX JUKAX PpOAWYEH IS CO3JaHUS HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYIBTYp. H3yuenue, coxpamnenue u ynpaeienue
2CHEMUYECKUMU — Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBLIX
HCUBOMHBIX 8 YeNAX YAYUUIEHUS CYWEeCmBYIOUUX U CO30aHUs HOBbIX NOpoOo,
JUHULL U KPOCCOB, 8 MOM HUCNe C NPUMEHEHUEeM COBPEMEHHbIX Memo008
HAYYHbIX UCCTIe008AHUL, NePedoBblX UOell U NePCNEeKMUBHBIX MeXHOI02ULL.

JdemoHcTpanuu

[Toptpets: H. U. BaBuios, . B. Muuypumn, I'. JI. Kapneuenko, I1. 11
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.
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Tabmuipt u  cxeMmbl: «lleHTpbl TPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYPHBIX PacTEHUi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOU
U3MEHUUBOCTHY», «MeToapl cenekuum», «OtnanéHHas ruOpuan3anus»,
«MyTtareHnesy.

Jlaboparopnasi padora «/3yueHue cOpTOB KyJIbTYpPHBIX PAcTEHUH U
MOPOJ JOMAITHUX KUBOTHBIX.

JlabopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTuueckas padora «IIpuBuBKa pacTeHUN.

IKekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIMU PACTCHUUN U
KUBOTHBIX  (HAa  CEJCKIMOHHYIO  CTaHIUIO, IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBIN YYacCTOK, B TEIUIMYHOE XO3SICTBO, B J1aOOPaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAs1 OMOJIOTHS

OOBEKThI, UCIIOJIbB3yEMble B OMOTEXHOJIOTMHU, — KJIETOYHBIE U TKaHEBBIE
KyJbTYpbl, =~ MHUKPOOPTraHU3MbI, WX  XapaKTEpPUCTUKA. TpaauuuoOHHAs
OMOTEXHOJIOTHS: XJIEOONEYEeHUe, TOMYyUYEHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJEAME. Mukpobuonoruueckuii cuHTe3. OOBEKTbl MHUKPOOHMOIOTHMUECKUX
TexHoJorui. [Ipon3BoAcTBO OeIKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3pganue TEXHOJOTHM U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS
U KOHCTPYUPOBAHUs TE€HOMOB C LEJIbI0 MOJY4YEHUS OpPraHu3MOB MU HX
KOMIIOHEHTOB, COJEPKAIINX HE BCTPEUAIOLIUECS B MPUPOJE OUOCUHTETUYECKUE
yTH.

Knerounas naxxenepus. MeToabl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
#KUBOTHBIX. KpuoOanku. ComaTuueckas THOpUAM3aLUSg W COMATHYECKUU
sMOpuorenes. Mcnonb3oBaHue ramjiowjoB B CEIEKIHUH pacTeHuu. [lonyuenue
MOHOKIIOHAIbHBIX anmume. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKTIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILUIOJIOTBOPEHHE.
PexoHCTpyKknMst ~ SHWLEKIETOK M KIOHHPOBAHME  KUBOTHBIX.  Merton
TPAHCIUIAHTALIMU SIJEP KIETOK. TexHonozuu 0300poenenuss, KyI1bmusuposanus u
MUKPOKAOHANLHO20 PAZMHOICEHUS CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHass W TeHHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix
opcanuzmosg. JIOCTMXKEHUsST W TIEPCIIEKTUBBI XPOMOCOMHOM UM TE€HHOM
UHKEHEPHUH. DKOJIOTHYECKUE U ITUUECKHUE MPOOIeMbl TeHHOW MHKEHEPHH.

Menuruackue OunorexHonoruu. lloctreHomHass mu@poBas MeAUITMHA.
[TIIP-guarHocTuka. MeTa0OJOMHBIM aHadW3, TCHOICHTPUYCCKHN aHaIHU3
IIPOTEOMA YEJIOBEKA I OLIEHKH COCTOSHHMSA €ro 310poBbi. lcmosb3oBaHue
CTBOJIOBBIX KJETOK. TapretHas Ttepanust paka. 3D-Ouomnxenepus s
pa3paboTKu (yHIAAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUM, CO3AaHUs

21



KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJIOTUN TPEXMEPHOrOo OMONPUHTHHIA U
ckaddonnunra 11 perieHus 3a/1a4 NepcoHaTn3nPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BAKIMH C I€JIbI0 0OecTieueHHs] KOMOMHUPOBAaHHOM
3amuThl OT Bo3Oynureneit OPBU, ycTtaHoBiIeHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢yukiuonupoBanus PHK-comepxamux  BHpPYCOB, BBI3BIBAIOMIMX  0CO00
oracHble 3a00JIeBaHNA YEJIOBEKA U )KMUBOTHBIX.

JdeMoHCcTpanuu

Tabmuubr u  cxembl:  «/cmonp30BaHME ~ MUKPOOPTraHU3MOB B
IPOMBIIIVIECHHOM — MPOM3BOJACTBE», «KierouHnas wuHxeHepus», «l eHHas
UHXCHEPUS.

JlaGopaTopHas padora «/3yueHre 0ObeKTOB OMOTEXHOJIOTUI.

IIpakTnyeckas padora «llomyueHue MOJIOYHOKHUCIIBIX TPOAYKTOBY.

Ikckypeusi «buorexHomorus — BaKHEWIasgs TPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxkaenue U pasBuTHE 3BOJTIONMHOHHBIX MPEIACTABJICHUH B
Oonosiorum

OpomonuonHas teopuss Y. JapBuna. Ilpennocbulku BO3HUKHOBEHUS
napBuHHU3MAa. JKU3Hb 1 Hay4yHas nestenbHocTh Y. JlapBuHa.

JBrxyme cuibl 3Bofouuu  BuaoB mo Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb Pa3MHOXKEHHUSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCT,
60opn0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIH OTOOD).

Odopmienne cuntetndeckoit Teopuu sBomtonnu (CTD). Heittpanshas
Teopust 3BofolMKu. CoBpeMEHHash »SBOJIONMOHHAS OHOJIOTHS. 3HayeHUe
ABOJIIOMOHHOW Teopur B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHbI
MUpa.

JdemoHcTpanumn

IToptpetsl: Apuctorens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosbe, Y. Hapeun, C. C. UerBepukos, . W. lImansraysen, . Xonaein, /.
K. benses.

Tabmuubr u cxembl: «Cucrema xuBoil mpuponsl (mo K. JluaHero)y,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
IpUCIIOCOOJICHU y pacTeHud W KUBOTHBIX (1m0 Jlamapky)», «Kapta-cxema
mapmpyra nyremectsus Y. [apsuna», «Haxomxku Y. JlapBunay, «Popmsbl
O00oppObI  3a  cymectBoBaHue», «llopoael romyOei», «MHorooOpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moMammHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BumoB (mo Y. JapBuny)», «Cxema COOTHOIICHUS
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JBIDKYIIUX CHJI 3BOIOLUUN», «OCHOBHBIE IMOJOKEHUS CUHTETUYECKONH TEOpUHU
SBOJIFOLIUN.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJIbTaThI

[Tonynsiuus Kak »dJeMeHTapHas eauHuua »HBodtound. COBpEMEHHBIE
METOJIbI OILEHKH TEHETHMYECKOTO pPa3HOOOpa3us U CTPYKTYPHl MOIYJISIHIA.
H3menenne reHO(MOHAA TMOMYJSIIUM Kak JJIEMEHTApHOE HBOJIOLHUOHHOE
sBJIeHHE. 3aKOH TeHeThuueckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (akTOpbl (ABMKYIUE CHUJIBI) SBOJTIONMU. MyTanmOHHBINA
npouecc. KomOunatuBHass wu3MeHYMBOCTh. [lpelid TeHOB — ciydyaiiHble
HEHANpaBJIEHHbIE M3MEHEHHMS YacTOT ajulefiell B MOMyJsusax. ODQPQext
ocHoBarels. Ipgexm Oymuliounozo eopaviuika. CHuUdCeHUe 2eHemuyecKo2o
pasnoobpaszusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuux u  maneix nonyarayusx. Murpanun. V30mS1us  MOMYJISIIAN:
reorpaduueckas (mpocTpaHCTBEHHAs), OMoJIorn4ecKkast (pernpoayKTUBHA).

EcrecTBeHHBI1 0TOOp — Hampaisomuid (akTop 3BoJoUHH. DOpPMBI
€CTECTBEHHOI0 O0TOOpa: JABWXKYUIUH, CTaOWIM3UPYIOIIMKM, pa3pbIBAOIIHIA
(nu3pyntuBHbIi). [TonoBoil 0T60p. BO3HUKHOBEHNE U HBOJIIOLUS COLUAIBHOTO
NOBECHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUU.
Bo3HuKHOBEHHE  TPHUCHOCOOJIEHWA Yy  OpraHu3MoB.  ApoMopdo3bl U
VIMOAQJaITaLlUH. [Tpumepsl IPUCTIOCOOJICHHI y OpPTraHU3MOB:
mopdornornyeckue, (U3HOIOTUYECKHE, OHMOXUMUYECKHE, TOBEIACHUYECKUE.
OTHOCUTENBHOCT MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kxputepuu u CcTpyKTypa. BupgooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BooLMU. M3omsius — kinrodyeBoit gakrop BumooOpazoBanus. Ilytu u
CITOCOOBI BHJI000pa30BaHMS: ajionaTpuyecKoe (reorpacduueckoe),
CUMITATPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TOJUILIOUIU3ALIMS,
rudpuauzanus). JUTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons »BoMOIIMOHHONW OWONOrMM B  pa3palOTKEe HAyYHBIX METOOB
coXpaHeHus: OnopazHooOpa3usi. MUKPOIBOIIONMS U KOABOJIOLKS MMApa3uTOB U
X Xo03seB. MexaHu3Mbl (HOPMHPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM U
croco0Obl 0OpHOBI C HEH.

JdemoHncTpanuu

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

Tabmumpl 1 cxembl: «MyTallMOHHass U3MEHYMBOCTHY, «llomymsiironnas
CTpyKTypa Buua», «Cxema mposiBneHusi 3akoHa Xapau—BaitaOepray,
«/IBroKyIIME CHJIBI  3BOJIOLMM», «ODKOJOTUYECKAS] W30JSAIUS  TMOMYJIALHMA
ceBaHCKOU (openny, «I'eorpaduueckass U30JISIUS JTUCTBEHHUIIBI CUOUPCKON U
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JUCTBEHHULIBI AaypcKoily, «llomynsiuoHHbIEe BOJHBI YHCICHHOCTH XHUIIHUKOB
u KepTB», «Cxema JEUCTBUS €CTECTBEHHOTO oTOOpa», «Dopmbl OOpHOBI 3a
CyllecTBOBaHUE», «MHAycTpHalbHbIA MenaHu3M», «KHBbIE HCKOMAEMBIEY,
«IToxpoBUTENBCTBEHHAsT OKpacKa XKUBOTHBIX», «lIpeaynpexnaronias okpacka
KUBOTHBIX»,  «Dum3nonormdeckue  amanrtanmum»,  «lIprcmoco6IeHHOCTh
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepuu Buma», « BUuIbl-IBOMHUKNY,
«Ctpyktypa Buaa B npupoae», «Crnocobbl  BUA00Opa30oBaHUS»,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIEN,
«IKOJIOTUYECKOE BUA000pa30BaHUE BUAOB CUHUI, «Il0MUIIONIBI pacTeHUN,
«KamycTHo-peneunbiii THOPHITY.

OGopynoBaHue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuesa
OTUI] U 3Beped C MpUMEpaMH Pa3IUYHBIX MPUCIIOCOOJICHUHN, Yyyena MTUIl U
3Bepeil pas3HbIX BUIOB, repOapuu pacTeHUU OJM3KUX BHJIOB, 0OPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbIsIBICHME HU3MEHUYMBOCTH y OCOO€H OJHOTO
BUJIAY.

Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB M  UX
OTHOCHUTEJIbHAS 1[EJIECO00PA3HOCTHY.

JlaGopaTtopnass padora «CpaBHEHHE BHUIOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJIbTaThl

Mertoapl u3yudeHHs: Makpo3Bosironuu. [laneoHTomOrHMYEeCKnEe METOMAbI
u3ydeHus: osBoitonuu. I[lepexomnsie GopMbl U (PUIOTEHETHYECKUE PSJIBI
OpTaHU3MOB.

buoreorpaduueckue MetToabl n3yueHus sBojonuu. CpaBHeHue ¢GJopsl U
¢dayHbl MaTepuKoOB U OCTPOBOB. buoreorpaduueckue odnactu 3emin. Bumbi-
SHJEMUKHU U PEJUKTHI.

OMOpHOJIOTHYECKME W CPAaBHUTEIBHO-MOP(POJIOTHUECKHE  METO/IbI
M3YUYCHHS DBOJIONMHU. ['€HETHYECKHE MEXaHU3MbI HBOJIOIMH OHTOTEHE3a U
MOSIBJICHUSI DBOJIFOIIMOHHBIX HOBIIECTB. [OMOJIOTMYHBIE U aHAJIOTUYHBIC
opranbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISAPHO-T€HETUYECKUE,
OMOXMMHUYECKHME W  MaTeMaTHYEeCKHUE METONbl  W3YUYCHHUS  DBOJIIOIUU.
I'omonoruunsie reHpl. COBpEMEHHBIE METOJIbI TOCTPOCHUS (PHIIOTEHETUUECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlMU U SBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TIpaBWjia) DJBOMIONMH. [lpunyun cmerwvl

@yHKYULl. Heob6paTumocTh DBOJIFOLIAH. AnantuBHas paauanus.
HepaBHOMEpPHOCTH TEMIIOB SBOJIFOIHH.
JdemMoHcTpanuu
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[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkeb.

TaOmuiel u CXEMBI: «DuoreHeTHUCCKUN pan JIOIIaan,
«ApxeonTepukcy, «3Bepo3yonie diepbl», «Creronedansy, «PUHHOPUTHD,
«CeMeHHbIE ManoOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «perd
KOHTUHEHTOBY», «PenukThl», «HauanbHble cTaauu SMOPUOHAIBHOTO Pa3BUTHUS
MMO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OPraHbI»,
«PynuMeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HA0OpHI  YelOBEKa U
muMnan3e», «l JaBHble HaNpaBiICHHUS ABOMIOIUNY, «OO0IME 3aKOHOMEPHOCTH
SBOJIIOLIIY.

ObopynoBaHue: KOJIEKIUU, TepOapuu, MYJSKH HCKOMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISPKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emuie

HayuHble TUMOTE3bl MPOUCXOXKIECHUS KU3HM Ha 3emie. AOUOTreHe3 H
nancnepmusi.  JloHaydyHble — TpEACTaBICHUS O  3apPOXKICHUU  KU3HU
(kpearmonu3M). ['Wmore3a NOCTOSHHOIO CaMO3apOXKACHHUS JKU3HU H €€
ompoBepkeHue onbsitaMu  ®. Pemm, JI. Cnamwmanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIOT U

OcHOBHBIE ~ JTambl  HEOpraHW4YecKoW  sBomronuu.  [lmanerapnHas
(reosiornyueckas) SBOJIONMSA. XUMHYECKas SBOIIONUSA. AOHOT€HHBIM CHHTE3
opraHuueckux BemiecTB U3 Heopranmdeckux. OnbeiT C. Mumiepa u I'. FOpu.
OO6pazoBanue monumepoB W3 MoHoMepoB. KoamepBatHas rumore3a A. .
Onapuna, runore3a mnepBuuHOro OynboHa JIk. XosmelHa, reHeTUYecKas
runoteza . Ménnepa. Pubo3umsbl (T. YUek) u rumore3a «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emnm u Metonbl €€ u3ydeHwus. VIckomaemble OpraHHYecKue
octatku. ['eoxpoHosnorus u e€ ™Metoasl. OTHOCUTENbHAsT U aOCOIOTHAS
reoXpoHosorus. I'eoxpoHoiornueckas ImKana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HauvanbHbie sTanbel opranmyeckoil sBosonuu. [losgBieHHe W 3BOIOLMS
MEPBBIX KJIETOK. DBOJIIOIMUSA MeTa0oamu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OHWOIJIEHKM KaK aHaJioT TepBbIX Ha 3emie
coobmiectB. CTpoMatonuTsl. [IpokaprOThI 1 SyKapuOTHI.

[Ipoucxoxaenue HYKapHuoT (cumOuoreHes). OBOJIIOLIMOHHOE
POUCXOXKJIEHUE BHUPYCOB. IIpOMCXOXKJIEHUE MHOTOKJIETOUYHBIX OPraHW3MOB.
Bo3HHKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl IBOJIOIUU BRICIINX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pacteHuil. Beixon pacreHunii Ha cymy. llosiBieHHMe CHOpOBBIX pacTeHUM M
3aBoeBaHre MMHU cymu. CeMeHHbIe pacTeHus. [IpoucXokaeHHe BETKOBBIX
pacTEeHUM.
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OcHOBHBIE 3Tamnbl IBOJIOLUUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas (ayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBeie xopnoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMS
MO3BOHOYHBIX. IIpoucxoxnaenue ambubuii u pentwiui. IIpoucxoxieHue
miekonuTamux W ntull. [lpuHnoun kmoueBoro apomopdosa. OcBoeHue
0ECTI03BOHOYHBIMU ¥ TIO3BOHOYHBIMU YKHBOTHBIMHU CYIITH.

Pa3BuTHne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEPO30U,
najaeo3oi, Me3030M, KaiHo30M. OOmas xapakTepUCTHKa KiuMara W
reoJIOTHYeCKnX mporeccoB. [losBIEHNE U PaCUBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUAE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BEIMUpPAHUSI — SKOJOTHYECKHUE KPU3UCHI Tpouuioro. [Ipudnnbl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBI 3KOJIOTUYECKUN KPHU3HC,
ero ocodbennoctu. [Ipobiema coxpanenus 6uopazHooOpasust Ha 3emiie.

CoBpeMeHHas cucTemMa opranudeckoro mupa. llpuHuuns! kinaccuukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JemoHcTpanumn

[Toptpetsi: @. Penn, JI. Cnamnanuanmy, JI. [Tactep, Y. . Meunnkos, A. U.
Omnapun, [x. Xonneis, I'. Mémnep, C. Muinep, I'. FOpu.

Tabnuiet u cxemsl: «Cxema omnbita @. Penuy», «Cxema onbita JI. [lacTepa
[0 M3YYEHHIO CaMO3apoKIeHHs Xku3HW», «Cxema ombita C. Mwuiepa, I
IOpu», «9Tansl HEOpraHUYECKOM IBOIOIUNY, «I €0XpOHOIOTHYECKas IIKAJIay,
«HauvanpHble 9Tanbl OpraHUYecKko HBoMIOIMKY», «Cxema 00pa3oBaHUS
yKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuil», «PuHnopuUTH», «OIHOKIETOYHBIE
BoJOpocian», «MHOroOKIIeTOUHblE BoAopocHn», «Mxwm», «llanopoTHHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmmey,
«Kumeunononoctusie», «Ilnockue uepBu», «UneHuctoHorue», «PvIObIY,
«3emHOBOMHBIEY», «lIpecMmbikatommecs», «lltunpey, «MiekonuTarIIMEY,
«Pa3BuTHe XW3HU B apXeWCKOM 3pe», «Pa3BuThe KU3HU B NPOTEPO30MCKOU
ape», «Pa3BuTHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BUTHE XKU3HU B
M€3030MCKOM 3pe», «Pa3BuTHE XU3HM B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBanue: repbapur pacTEHUN Pa3IUYHBIX OTIEIOB, KOJIIECKIIUU
HAaCeKOMBIX, BJIQXHBIE TIpenapaThl JKHUBOTHBIX, PAaKOBHUHBI MOJUIFOCKOB,
KOJUIEKIIMM UTJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX YXMBOTHBIX, Uyye€ja MNTHUIl U
3BEped, KOJUIEKIIMM OKaMEHEJIOCTEW, TMOJE3HBIX HCKOMAEMBbIX, MYJISIKU
OpraHUYECKUX OCTATKOB OPTaHU3MOB.
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Bupryaabnasa Ja0oparopHas padora «MojaenupoBaHHe —ONBITOB
Mumnepa—tOpu 1o u3ydeHuto aOWMOTEHHOTO CHHTE3a  OPraHUYEeCKHX
COCIMHEHUI B MIEPBUYHOMN aTMoc(epey.

JlaGopaTtopnasi padora «/3ydeHne M ONMMCaHHWE HCKOMAEMBIX OCTAaTKOB
IPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «l3yuenune ocoOeHHOCTEH CTPOEHUS pacTEHUU
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lV3yueHue  ocoOEHHOCTEH  CTPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX .

Tema S. IlpoucxoxkaeHue 4eji0BeKa — AHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOTHH.

CraHoBIIEHME NIPEACTABICHUN O IIPOMCXOKICHUM YelloBeKa. Pemurnosnsie
B033peHMsI. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CxoncTtBO 4enmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IIOJIOKEHUE
yenoBeka. CBHIIETENIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPAaBHUTEIBHO-
Mop¢ooruuecKue, AMOPHOJIOTUYECKHE, ($b13M0JI0r0-0OMOXUMHUYECKUE,
noBefeHueckue. OTaMyus YeJloBEeKa OT JKUBOTHBIX. [IpsAMoxoxiaeHue u
KOMIIJIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM
CUTHAJIBHON CHUCTEMBI.

JBuwxymue  cunbl  ((akToppl)  aHTPOIOreHe3a:  OMOJIOTMYECKHE,
cornrayibHble. COOTHOIICHHE OHOJIOTMUYECKMX U COLMAIbHBIX (AaKTOPOB B

AHTPOMOTECHE3E.
OcHoBHBIE CTaguu aHTpororenesa. PanHue yenoBekooOpa3Hbie 00e3bsIHbI
(IpOKOHCYJIBI) W paHHHE TOHTHABI — OOIIKME MPEIKH YeTOBEKOOOPa3HBIX

00e3bsiH W JroAeil. ABCTpPaJONMUTEKH — JIBYHOTHE Npenku mtojed. YenoBek
yMEJIbIi, MEPBbIC U3TOTOBIICHUS OpyAUW Tpyla. YUemoBeKk NpsIMOXOAALIAN M
NEePBBIM BBIXOJ JroAei 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
oOILIMi MpeAoK HeaHAEepTaJIbCKOro YeJOBEKa M YeJloBeKa pasyMHOro. YenoBek
HEAHJIEPTAIIbCKUN KaK BUJ JIFOAEH XOJOJHOrO Kiumara. YernoBeK pa3yMHbIH
COBPEMEHHOTO THIIA, JACHUCOBCKUU YEJIOBEK, OCBOCHHE KOHTHUHEHTOB 32
npenenamu Adpuku. [TaneoreneTrka U MajieoreHOMHKA.

DBOJIIONHSI COBPEMEHHOTO YesioBeKa. ECcTeCcTBEHHBIN 0TOOD B MOMYJISIIIUSIX
yesoBeka. MyTallMOHHBIN nponecc U noauMopdusm. [lonynsimroHHbIe BOJHBI,
npeiid renoB, Murpanus u «3h(PexT ocHOBATENS B MOMYJIAIUSIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue packl. [lonstue o pace. bonbmme pacel: eBporeonaHas
(eBpaswmiickasi), aBCTpaJiO-HETpoOWAHAasi (PKBATOpUAIbHAS), MOHTOJIOU]IHAS
(azuarcko-aMepukaHnckasi). Bpemss u myTtu pacceieHusi 4elloBeKa MO IUIaHETE.
EnunacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTHh pacu3Mma.
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[TpucnocoO6IeHHOCTh YeIOBEKa K Pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpadguueckoit cpeasl U apeiida reHoB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKA.

MexaucuuiuinHapHble  MeTOAsl B (u3uueckorl  (OHMOJIOTHYECKOM)
AQHTPOMOJIOTUU.  DBOJIIOIMOHHASI ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISIUN. bruoconuanbHble HCCAEA0BAHUS PUPOIBI YETOBEKA.
HccnenoBanue K03BOOMUHN OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

[Toptpeter: Y. HapBun, JI. JIuku, A. 5. Porunckui, M. M. I'epacumos.

Tabmuet U cxeMbl: «MeToabl aHTpomnoJiorun», «['0loBHOW MO3T
yenoBekay, «UYenoBekooOpasHbie 00€3bsiHBD»Y, «CKENeT YelIOBeKa U CKEJeT
UMIIaH3e», «PyIuMeHThl U aTaBU3MBL», «JIBUKYIIME CHIIBI aHTPOIOTEHE3a»,
«IBOJIIOIIMOHHOE JIPEBO YEIOBEKAa», «ABCTPAIONUTEK», «HETOBEK YMEIbIN»,
«YenoBek mpsaAMoxonAmmiy, «JleHncoBckuid uenoBek» «HeanaepTaabubDy,
«KpomanboHLBY, «lIpenkn genoBekay, «ITanbl IBONIOLNANA YEIIOBEKay, «Pacel
YEJIOBEKAY.

O6opynoBanue: MYJISDKA OKaMEHEJIOCTeH, TMPEeMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, pernpoaykuuu (pororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJEHCKUMU CIOKETaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpadu HaXOAOK MCKOIMAEMbIX OCTATKOB YEIOBEKAa, CKEJET 4YelIOBEKa,
MOJIENIb 4Yeperna YEJOBEKAa M 4Yeperna IIUMIIAH3€, MOJEIb KHUCTH 4YEJOBEKa U
KUCTH LIAMIIaH3€, MOJIEJIA TOPCA MPEAKOB YEIOBEKA.

JlaGopaTopHasi padora «l3ydueHue ocoOEHHOCTEH CTpOSHHS CKelleTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckass padora «/3yueHue HSKOJNOTMYECKHX  aJalTalui
YEJIOBEKA.

Tema 6. JDkoyiorusi — HayKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB W
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxneHne W pa3BuTue 3kojorud B Tpyaax A. ['ymOonsara, K. .
Pynee, H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensr u
3a7a4u 3K0JI0ruHU. CBSI3b IKOJOTUH C IPYTUMU HAyKaMH.

Meronpl skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B DKOJIOTHH:
npupoAHble M JabopaTopHble. MonaenupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolel Cpe/ibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaUeHUE HSKOJIOTMYECKUX 3HAHUU [IJI1 4EJIOBEKA. KOJOTHYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBS3EH YeJIOBEYECTBA ¢ mpupoaon. @opMupoBaHue
3KOJIOTUYECKOU KYJIBbTYPbI U 3KOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.

JdemoHcTpanuu
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[Toptpetsr: A. I'ymboasar, K. @. Pynbe, H. A. Cesepiios, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupr u cxeMmbl: «Pa3nensl sxkonoruny, «MeTtonbl akosorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBI».

JlaGopaTtopnass  padora  «l3yueHwe  METOJOB  DKOJOTHYECKHUX
HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  QakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus skonormdeckux (akTopoB: abuoTHUYecKue, OUOTHYECKUE,
anTponoreHusle. OOIIMe 3aKOHOMEPHOCTH JACUCTBUS SKOJIOTHUECKUX (PaKTOPOB.
[IpaBuno wmunumyma (K. I[Hopenrens, . JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue Qaxtoprel. CBeT kak 3konorudeckuit akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTI'O CIIEKTPA HA OPTaHU3MbI. DKOJOTUYECKUE TPYIIIIbI
PaCTeHMII M JKMBOTHBIX IIO OTHOWICHHMIO K cBeTy. CUrHanbHas pojb CBETA.
doTOonEepUOIN3M.

Temneparypa kak skosioruueckuii dakrop. [edicTBue TemriepaTypbl Ha
opranu3Msl. [[OMKWIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTs kak skonorudeckuil Qakrop. Ilpucnocobiienus pacteHuil K
nojepxaHuio BogHoro 6ananca. Knaccudukanus pacteHuil mo OTHOLIEHHUIO K
Boze. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl 00MTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/IylIIHAS, IOYBEHHAs,
rIyOMHHasT TOJIMOYBEHHAsi, BHYTpUOpraHusmMeHHas. Ddusuko-xumuyeckue
O0COOEHHOCTH cpell 0OuTaHusi opraHu3MoB. [IpucnocoOsieHus OpraHu3MoOB K
KU3HH B Pa3HbIX CPElax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE H
roJinyHbie pUTMBL. [IprcrocoOI€HHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBHI KU3HU.

XKusnennsie Gopmbl opranu3moB. [loHsATne o xu3HEHHOU (opme.
XKuznennole QopmMBI pacTeHUN: JEepeBbsl, KYCTapHHUKH, KYCTapHHYKH,
MHOTOJIETHUE TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBbIE (HOPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3pOoOHOHTHI. OCOOEHHOCTH CTpPOEHUsS U o0pasza
AKU3HH.

buotnueckue  ¢akrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBHIA:
KOHKYPEHLIUS, XUIIHUYECTBO, cuMOM0o3 u ero Qopmel. [lapazutusm,
KooTepanus, MyTyajlu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HAXJICOHUUYECTBO).
Herpoduueckue B3aumopeicTBusi (Tonuueckue, opuyeckue, padpudeckue).
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3HaueHne OMOTHYECKUX B3aUMOJECWUCTBUU IS CYIIECTBOBAHUS OPTaHU3MOB B
cpene ooutanus. [[puHIMI KOHKYPEHTHOTO UCKITFOUEHHS.

JdeMoHCcTpanuu

Tabmuupbl U cxembl: «IKojoruyeckue (GakTopbl», «CBETOBOH CIEKTPY,
«JKOJOTMYECKHE  TPyNmbl  KUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermokpoBHbIE YKUBOTHBIEY, «XO0J0THOKPOBHBIE KUBOTHBIEY,
«DuznonornuecKne ajanTauu KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonoruueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIE
(GOpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOWHOTO Jecay, «llenmu mnurtanus», «XumHU4YecTBO», «llapasutusmy,
«Konkypenuus», «CumoOnosy», «KommeHcannzm.

ObopynoBanue: repbapuy pacTeHUN U JKUBOTHBIX, MPUCIHOCOOJIEHHBIX K
BIMSIHUIO PA3JIMYHBIX HSKOJIOTMYECKUX (PAKTOpPOB, repOdapuu CBETOJIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE ~ KOMHATHBIE  pPACTEHMs, repOdapuM U KOJUIEKUIUHU
TEII0JOOUBBIX, 3MMOCTOMKNX, MOPO30yCTOMYMBBIX PACTEHUH, dyyena NTUL] U
3Bepeil, repOapuu pacTeHHUM, OTHOCSIIMXCS K Trurpoduram, Kcepoduram,
mMe30(puTaM, KOMHATHBIE PACTEHHUS AAHHBIX TPYII, KOJJIEKIUU >KUBOTHBIX,
OOUTAOIIMX B Pa3HbIX Cpenax, rep0apuu U KOJUIEKIIUN PACTEHUH U )KMBOTHBIX,
00J1aJafoINX YepTaMH MPUCTOCOOJEHHOCTH K CE30HHBIM U3MEHEHUSAM YCIIOBUM
KU3HU, TepOapUu U KOJJICKLIUU PACTEHUHN U KUBOTHBIX Pa3IMUHBIX KU3HEHHBIX
(GopM, KOJIJIEKUMU >KMBOTHBIX, YYaCTBYIOIIHMX B Pa3JIMYHBIX OHOTHUECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopnasi padora «BbIsiBlieHHE NPUCTIOCOOTIECHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

Jlaboparopnasi padora «BbisiBneHue NpUCIIOCOOIEHUN OPTaHU3MOB K
BIIMSTHUIO TEMIIEPATYPbI».

JlaGopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHUU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo10rust BUA0B U NOMYJIAMH

OKOJIOTUYECKHE  XapaKTEpUCTHKW  momynsuuu.  [lomymsius  Kak
Oouonoruyeckasi cuctema. Posib HEOTHOPOHOCTH Cpefibl, Gu3HIecKrX 0aphepoB
U 0ocoOeHHOCTel Ouojoruu BUIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOMN
CTPYKTYpbl nomyisiuuid. OCHOBHBIE NOKAa3aTeNW MOMYJSIIUU: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pAcTHasi M MOJIOBAs CTPYKTYpa, POKAAEMOCTb, MIPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIUSL.

Okosornyeckass ~ CTpykrypa  nomymsiquu.  OneHka  YMCIEHHOCTH
nonyisauuu. JlnHamuka Momnyssiiuy U €€ peryisanusa. buotnyeckuii noTeHuuan
nonyiasiuud. MogenupoBanue JuUHaAMUKM —nomyisiuuu.  KpuBble  pocta
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YUCJEHHOCTU Tnonyhsanuu. KpuBble BbDKUBaHUS. Perynsuuss 4HMCIEHHOCTH
MOMYJISIANA: POJIb (PAKTOPOB, 3aBUCAIIUX M HE 3aBUCAIINX OT IJIOTHOCTH.
DkoJsoruueckue crpateruu BuAoB (- u K-ctpaterun).

[Tonsitue 00 sKosoruueckoi Huie Buaa. Mecrooduranne. MHoromepHast
Mozenb dKkonmorndeckon Humm Jx.M. XatunmHcona. Pasmepsl 3Konornyeckou
Huid. [loTeHnmanbHas U peaaTu3oBaHHAs HUIIIN.

Bupa xak cucrema nomynanuil. Apeansl BUOOB. Buabl U MX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJICHHUS M MUTpPAIMil KUBOTHBIX. buonormueckue
MHBA3UH YyKEPOJIHBIX BUJIOB.

JemoHcTpauun

[Toptper: k. . XaTuynHCOH.

Tabmuubr U cxembl: «IKOJIOTHYECKUE XaPAKTEPUCTUKU TOMYJISIUNY,
«IIpocTpaHcTBEeHHass CTpyKTypa mnomyisiuun», «Bo3pacTHbie MOUpamMUbI
nonyysiun», «CKOpOCTh 3acElIeHHs] TIOBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opranuzmammn», «Mogenb 3xkonorndeckort Humm J[x. M. XatunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTtopnasi padora «llpucrmocoOneHuss ceMsH pacTeHUH K
PaCCEIICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CoobOmiectBa opranu3MoB. buoreHo3 u ero crtpykrypa. CBsi3M MEXIy
OopraHu3MamH B OMOIIEHO3E.

Okocuctema kak oTkpbitas cucreMa (A. [x. Tencnu). OyHKkmoOHaIbHBIE
OJIOKM OpraHM3MOB B JIKOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKUE OJIOKH
skocucTeM. [louBbl M Wbl B 3KocHcTeMax. KpyroBopoT BelIECTB W MOTOK
SHEPIUU B SKOCHCTEME.

OcHOBHBIE  TOKa3aTeld »HKOCHUCTeMBbl. buomacca u  OpOIyKIUS.
DKOJIOTUYECKUE TUPaMUIbI YUCEN, OMOMACChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpogpuueckue nepecmpotuixu. Oaykmyayuu.
HampaBnennsie 3aKk0HOMEpHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HUX MPUYMHBL. AHTPONOTE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnumakcHoe coobmiectBo. buopazHooOpaszue U MOJHOTa
KPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoHbIE 3KOCHCTEMBI. JDKOCUCHEMbL 03ED U peK. IKOCUCmeMbl Mopeli
U oKeano8. Ikocucmemvl myHOp, 1ecos8, cmenetl, nyCmvlHb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTema. ArpoieHo3. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMaMHU.

31



VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. ['oposckas
dnopa u dayna. CunanTponmzanus ropoickoi ¢ayHbel. buomormueckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICHCTBHIM
OpraHM3MOB B JKocUcTeMax. Poav kackaomoeco s¢pgexma u 6udo0s-
0upuxkamopos (Knouesvix 6u008) 8 GyHKyuonuposanuu skocucmem. lleperoc
SHEPIUU U BEIIECTB MEXIYy CMEXKHBIMH 3KOCHCTEMaMH. Y CTOWYMBOCTh
OpraHU3MOB, TMOMNYJALMNA ¢ DKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W
AHTPOIIOTEHHBIX BO3JICUCTBUM.

Mexanuzmol  6o30eticmeusi  3a2pA3HEeHUll  pa3HbIX — MUNO8  HA
CYyOOpP2aHUZMEHHOM, —OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX, ~ OCHOBbl  3IKOJIOSUHECKO2O0  HOPMUPOBAHUSL  AHMPONOSEHHO20
6030eticmaus. MeToJl0NIoTUs MOHMTOPUHIAa €CTECTBEHHBIX U AHTPOIOTCHHBIX
SKOCHUCTEM.

JemoHcTpauun

[Toptpet: A. JIxx. Tencnn.

Tabmuubr u  cxembl: «CTpykTypa  OHWOIIEHO3a», «DKOcHCTEMa
IUPOKOJIMCTBEHHOTO necay, «3KocucremMa XBOMHOTO Jecay,
«DyHKIIMOHANIbHBIC TPYIIBl OPraHu3MOB B dKocucTeMe», «KpyroBopor
BEIIECTB B JKocucTeMe», «llenmn mnutanus (mactOUIHAs, IETPUTHAA)Y,
«IKoJoruyecKas MnmupaMuia ducenn», « IKOJOoTUUYecKasl mupaMujia OMoMacchl»,
«JKkojoruyeckas nupamuaa >Heprun», «O0paszoBanue Oonortay, «llepBuunas
cykueccusi», «BoccTaHOBIIEHHE Jieca MOcCIe MoXapa», «IKOCHCTEMA 03€pay,
«Arponenos», «KpyroBopoT BeIIECTB M MOTOK JIHEPTHMH B arpoleHo3e,
«IIpumepsl ypOoO3KOCHCTEM.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dYydera
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapHUyM
KaK MOJIEJb SKOCUCTEMBI.

IIpakTnueckasi padora «3yueHnue u onvcanue ypo0o3KOCUCTEMbD».

JlaGopaTopnas padora «l3ydeHue pazHOOOpa3zusi MEIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX.

IKeKypeust «ODKCKypcusi B THIHWYHBIA OuoreoneHo3 (B myOpaBy,
Oepe3HsIK, eIbHUK, Ha CYXO0JIbHBIA WIIU MOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKYpcust «IDKCKYpCHUsl B arpO’KOCHCTEMY (Ha TOJI€ WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHUCTEMA

buocdepa — oOmeruranerapuas o0onouka 3emMiid, TA€ CYIIECCTBYET WM
CyIlIECTBOBaJIa >XKU3Hb. Pa3BuTHE mpencTaBieHud o Omochepe B Tpyrax O.
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3tocca. Yuenue B. U. Bepuanckoro o 6mocdepe. Obmactu O6uochepsr u e
cocta. JKuBoe BemiecTBo Onocdeps! u ero GyHKIUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocheprsl. OcobeHHocTu Ouocheps
KaKk [JI00aNbHOW HSKOCHCTeMBbl. JlMHaMHMueckoe paBHOBecre B Ouocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHUYECKHE IHMKIBI (yraepoda, azoTa).
PurmudHOCTS siBIIEHUH B Onocdepe.

3oHansHOCTh Ouochepnl. [lonsitue o O6uome. OCHOBHBIE OMOMBI CYIIIHU:
TyHApPA, XBOWHBIE JI€Ca, CMEIIAHHBIE M MIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, IIYCTBIHU, TPOIIMYECKUE JIECA, BBICOKOTOPhs. KilMMaT, pacTUTENbHBIN
Y KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa u (GQYHKIUS KUBBIX CHCTEM, OIEHKA HX PECypcHOTO
noTeHIHalIa U OnocepHbIX PYHKITUH.

JdemoHcTpanumn

[Toptpetsr: B. . Bepnanckuii, J. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emuan», «KpyroBopot azora B npupomae»,
«KpyroBopot yriepoaa B npupoae», «KpyroBopor Kuciopoaa B MNPUPOIE»,
«KpyroBopoT BoJibI B ipupoie», «OcCHOBHBIE OMOMBI cyminy, « Kimnmaruueckue
rnosica 3emany, «TyHapay, «Tatiray, «CMelIaHHbIN JIECY,
«IIMpOKOINCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «ITycThIHs»,
«Tpornmueckunt necy.

O6GopynoBanue: TrepOapur pPAcTEHUH pa3HbIX OHMOMOB, KOJIICKIIUH
KUBOTHBIX.

Tema 11. YestoBek M OKpykamomias cpeaa

DKOJIOTUYECKUE KPU3UChI M MX NPUYMHBL. Bo3nelcTBue yenoBeka Ha
ouocdepy. 3arpssHeHue BO3IyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHHe KiuMara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIA M JKUBOTHBIM MHUD.
OxpaHa pacTUTEIBLHOTO U KUBOTHOTO Mupa. OCHOBHBIC MPUHIIMIBI OXPaHbI
npuponabl. Kpacueie kHuUTH. OC000 OXpaHsAE€Mble TPUPOJHBIC TEPPUTOPUU
(OOIIT). borannueckue caabl U 300JI0TUUECKUE TTAPKH.

OcCHOBHbBIE MPUHITUIIBI YCTOWUUBOTO PA3BUTHUS YEIOBEUECTBA U MPUPOJIBIL.
PannoHansHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTHYECKOTO
pazHooOpasus 3emun. OOIIHME 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTMYECKUX
Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOIO KpU3HCa U €ro BEepOsiITHbIC
MTOCJIEJICTBHS.

Pa3zBuTne METOAOB MOHUTOPHHIA PAa3BUTHUSI OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccieoo8anusi nepexooa K pecypcocobepezaroujei u
KOHKYPEHmMOCnocooHou  oHepeemure.  buonoecuueckoe  paszmoobpaszue u
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ouopecypcuvl. Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaroujue
0ocmyn K uHgopmayuu no COCMOSHUIO OMOEIbHLIX BU008 U IKOCUCTEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocobos  6opvoOLl ¢
buonospescoeHuamu. PekoHcmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTEM.

JemoHCcTpauumn

Tabmumer u cxembl:  «3arpsisHeHue  atMochepbl», «3arpsi3HEeHue
ruapocdepb», «3arpssHeHue nouBb», «llapHukoBeiii 3ddext», «Ocobo
OXpaHsSEMbIE NPUPOIHBIE TEPPUTOPUNY», «MOJETN yIPABIIEMOTO MUPAY.
Oo6opynoBanue: Gortorpa@uu OXpaHsEMbIX pacTeHUN U KUBOTHBIX KpacHoii
kHuru Poccuiickonn ®enepanuu, KpacHoi KHUTH pernoHa

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHMSA ITPOI'PAMMBI 110
BHNOJIOTUN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycraHaBiuMBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
oOyYaromuMuCd TPorpaMM CpeAHEero oOIero oOpa3oBaHUS: JIMYHOCTHEHIE,
MeTanpeaMETHBIE U TIPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUA MPOTrPaMMBbl IO
OMOJIOTHU BBIJICJICHBI CIIEIYIONINE COCTABIISIIONINE: OCO3HAHUE 00YUYarOIUMUCS
POCCHICKOM TPa)XJaHCKOW HMAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTU U CaMOOMPEACIICHUIO, Haluyue Momusayuu K 0OYyYEHUIO
OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKICHUN JIMYHOCTH Ha
OCHOBE KIJIIOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAJUIMNA  pa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL  O0YYarOIIUXCS
PYKOBOJICTBOBaTbCS B CBOEM  JEATEIIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, IMPHUCYIIUMH CHUCTEME OMOJOTHYECKOTO 00pa3oBaHUs, Haauuue
Npasoco3HaHus SKOJOTHYCCKOU KYIbTYPBI, CHOCOOHOCMU cmasumb LEId W
CTPOUTD KM3HEHHBIC TIJIAHBI.

JIngyHOCTHBIE  pe3yJbTaThl  OCBOCHHMS MPOrpaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B €IUHCTBE Y4YEOHOM M BOCHHUTATEIBHOM JACATEILHOCTH B
COOTBETCTBUM C  TPAAULIHUOHHBIMH POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKHUMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPHUHSATHIMU B
oOI1lecTBe MpaBUIaMHd M HOPMaMU TIOBEJEHHUS U CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAaHUs, CaMOBOCIHMTAHUS W CaMOPa3BUTHUS, Pa3BUTHUA BHYTPECHHEU
MO3UIIMU JIUYHOCTH, MATPUOTHU3MA W YBAKECHHUS K 3aKOHY U TPABOMOPSIIKY,
YEJIOBEKY TPyJla U CTapiieMy MOKOJICHHUIO, B3aUMHOTO yBaKEHUS, OEPEKHOTO
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OTHOLIEHUSI K KYyJbTYPHOMY HACJEAMI0 W TPaJHLMSIM MHOTOHALMOHAIBHOIO
Hapojaa Poccuiickon denepanyu, NpUpoIe U OKPYKAIOILIEH Cpee.

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHMsS yueOHoro mnpeamera «buomorus»
JIOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaroImMXcs
PYKOBOJICTBOBAThCSI C(OPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJWLMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOILECcTBa,
pacUIMpEHHE JKU3HEHHOIO OMNbITa W OIbITa JEATEIBHOCTH B IPOLECCE
peanu3alnyy OCHOBHBIX HAIIPaBICHUN BOCIUTATEIIBHOM NEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIMTAHUS

COPMUPOBAHHOCTh ~ IPAXKIAHCKOM  MO3UMLMU  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 00IECTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX INpPaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U ITPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHNN YUYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIIIOJIHEHUU
OMOJIOTrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IMO3UIMIO MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHHE YUUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJECHCTBUS JItOJIeH C pa3HbIMU YOEKIECHUSMU, KyJIbTYPHBIMH IIEHHOCTSIMU
Y COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
y4eOHbIX, IMO3HABATENIbHBIX M HCCIEAOBATENIbCKUX 3a/ad, YBAKUTEIbHOTO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB MPH OOCYXIEHHWU CHOPHBIX BOIPOCOB
OMOJIOrMYECKOro COJEPKaHus;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WJICHTUYHOCTH,
[IaTPUOTHU3MA, YBAKEHHS K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH IEPEN
PonuHou, ropmocty 3a cBOM Kpau, CBOO PoauHy, CBOM SI3BIK M KYJBTYpY,
IPOIIJIOE ¥ HACTOSIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEIWI0 M IaMsITHUKaM
MIPUPOABI, TOCTHKEHHSAM Poccun B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHUSX,
TpyZAe,

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OHMOJOTMHU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHWU 3aKOHOB
OPUPOABI, B AKU3HU YEJIOBEKA M COBPEMEHHOIO 00I1IECTBA;
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uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €0 CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX [IEHHOCTEH POCCUICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHNS;

CIIOCOOHOCTH OIIEHUBAThH CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOLICHHWE K CBOMM POJMTEISIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE HMOIIMOHAILHOTO BO3JCUCTBHS JKHBOW TMPUPOIBI M e
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUJIAaX HMCKYCCTBA, CTPEMIICHUE
POSBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢puzuyeckoro BocnuTaHusi, GopMHUPOBAHUA KYJIbTYPhI 310POBbS U
IMOLMOHAJIBHOTO 0J1ATONOJYYHs:

NOHUMaHUE W peaju3alus 370pOBOTO M 0e30macHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJIEHWE TUTHECHUYECKUX TPaBWII HU  HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, pEryjspHas Quznyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCGHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAaHUE [IEHHOCTH TMPaBUJ WHIWBHUIYAIBHOTO U KOJUJICKTHBHOTO
0e30macHOr0 TOBEJCHUSI B CUTYyallUsX, YTPOKAIOIIMX 370POBBI0O U IKU3HU
JIIOICH;

OCO3HaHWE  TIOCJIEACTBMA W  HEMPHUATHS  BPEIHBIX  TPHUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPY10TI00HE;

TOTOBHOCTh K AKTUBHOM JESITEIIBHOCTH TEXHOJOTMYECKOW M COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIIAAPOBATH, TJIAaHUPOBATH 1
CaMOCTOSITEIIEHO BBITIONHATH TAKYIO JE€ATEILHOCTD;

WHTEpEC K pasnuyHbiM cdepam npodeCcCHOHATBHOM JIeATeIHLHOCTH,
yYMEHHUE COBEPINATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuu u peaan30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TUTAHBI;
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TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU I1€JECO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBIIICHHE YPOBHSA SKOJOTHUECKON KYyJIbTYpbl: MPUOOpPETEHHE OMbITa
IJIAHUPOBAHUS TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX [MOCIEACTBUM MJIs
OKpY>KaroILlEn CpeIbl;

OCO3HaHMUE TI00aTbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U IMyTed uX
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETAEMBbIE MPU H3YYEHUHU OMOJOTHUU
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM
OPUPOJIONOIb30BaHMEM  (COONIOIEHHE TpaBUJ MOBEIEHUS B  IPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B JKOCHCTEMAaxX, OXpaHy BHUJOB,
AKOCHUCTEM, OroChephl);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
OPUPOJIHOM Cpelie, yMEHHE IPOTHO3UPOBATh HEOJArONpPUATHBIE IKOJIOTUYECKUE
MOCJEACTBUSA MPEIINPUHUMAEMBIX IEUCTBUIN U MPEAOTBpALIATh UX;

HaJU4Me€ PA3BUTOIO  OSKOJOTMYECKOIO  MBILUIEHUS, HAKOJIOTHYECKOM
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJOIMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMU B NIO3HABATEIBbHOM, KOMMYHUKATUBHOM U COLIMATIbHOU
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHI0O B MPAKTUYECKOW JEATEIIbHOCTH
AKOJIOTMYECKO! HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAaHHMIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIBTYPhl KaK CpeICcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUDA;

MOHUMaHuEe crenupukyl OWOJIOTMM KaK HayKd, OCO3HaHUS €€ poyiu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3AAHUH IIEIIOCTHOTO
IPEICTaBlICHUs 00 OKpYKaloleM MUPE KaK O €AUHCTBE MPUPOAbI, YeJIOBEKA U
oOlecTBa, B MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH NpodsieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU IS COBPEMEHHOW ITUBHIIM3ALINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIlIaTh PECYypCHbIE MPOOJEMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOKCKA MyTe BBIXOJA U3 TJIO0AIBHBIX HKOJIOTMYECKUX MPOOIeM
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u obecrieyeHusl TepexojJa K YCTOWYMBOMY pPa3BUTHUIO, PAIMOHATHLHOMY
MCIIOJIb30BaHUIO TIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJIYYEHMH OHOJIOTMYECKUX 3HAHMM B LEIAX
MOBBIIICHHUS] OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH, Kak
COCTaBHOM  4YacTu  (YHKIMOHAJIBHOW  TPAaMOTHOCTH  OOyYaromuxcs,
(popMupyemoii pu U3y4yeHu OMOJIOTUY;

NOHMMAaHUE  CYHIHOCTM  METOJOB  IIO3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJy4YaeMbl€ 3HAHUS IS
aHanau3a U OOBSICHEHUS SIBJICHUH OKPY’KAIOIIEr0 MHpPA U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeN1aTh 0OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAYYHBIX
(paKkTOB M UMEIOIMXCSI JAaHHBIX C LIEIbI0 OJYUYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO UCIOJIB30BaTh OMOJIOIMYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTH HAYYHOM AEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISThH
IIPOEKTHYIO Y UCCIENOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEpPhIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMHM MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yiabTaThl ~ OCBOCHHUS ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAUYUMbIC IS (POPMUPOBAHUS MHUPOBO33PEHUS
oOydJarommxcst  MEKIUCHUIUIMHApHBIE  (MEXKIpPEAMETHBIE)  OOIeHAyYHBIC
MOHATHUS, OTPAKAIOIINE IEITOCTHOCTh HAYYHOW KapTHHBI MHUpPA M CIEeIU(HUKY
METO/JIOB TIO3HAHMS, HWCIOJIb3YEMbIX B €CTECTBCHHBIX HaykaxX (BEIIECTBO,
DHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (haKT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
OKCIIEPUMEHT W JpYyrue);  yHHBEPCAIbHBIC  ydeOHbIE  JCHCTBHUS
(mo3HaBaTeabHBIC, KOMMYHHMKATHUBHBIC, PETYJIATHBHBIC), 00CCIICUNBAIOIIHIC
dbopmupoBaHre (PYHKITMOHATLHOH T'PAaMOTHOCTH M COIIMAIBHONW KOMIICTCHIIHH
oOydJaronuxcs; CHOCOOHOCTh  OOYYaIOIIMXCA  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS W  yYHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B O3HABATEILHON M COLIMAIBHOM MPAKTHUKE.

B pesynabraTte wu3ydeHus OWUOJIOTMM HA YPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOydaromierocss OyayT copMUpOBaHBI TO3HABATEILHBIC
YHUBEpCAIbHbIC yueOHBbIC JEHCTBUSA, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
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yueOHbIe JEHCTBUS, pEryIsITHBHbIE yHHBEpCajbHbIE Yy4ueOHBIC ACHCTBHUS,
COBMECTHAs JEATEIBHOCTD.

MeranpeaMmeTHbie pe3yabTaThl OCBOCHMSI IPOrPAMMBI CPEITHETO OOIIETO
00pa3oBaHUsI IOJKHBI OTPaXkKaTh:

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATEeJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE e CTBHUSI:

CaMOCTOSATENbHO  (OpMyJIUpOBaTh M  aKTyalIM3UpoBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOEHUU 3HAHWW MPUEMBI JIOTMYECKOIO MBIIIIECHUS
(ananusa, cuHTE3a, CpaBHEHMS, Kiaccuukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OMOJIOTUYECKUX MOHATHM (BBIIEIATH WX XapaKTepHblE IPHU3HAKHU,
yCTaHaBIIUBATh CBSI3U C APYTUMU HOHATUSIMU);

ONpeNeNsaTh LEIN NAEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH HX
JOCTH)KEHHUS, COOTHOCHTH PpE3YyJbTaTbl JAESATENBHOCTA C IMOCTAaBICHHBIMU
LEIIIMU;

UCIIOJb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBsICHEHHsS (AKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JECIYKTUBHBIC, IIO
AHAJIOTUM), BBIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYUSI B PACCMATPUBAEMBIX
ABJICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil  IPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILIEHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKXke MPOTHUBOPEUYMH PA3HOTO POJIA, BBISBICHHBIX B  PA3JIUYHBIX
MH(})OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IUIaH peUICHUs MPOOJIEMbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
PE3yJbTaTOB LIEJSIM, OLIEHUBATH PUCKHU MOCIEACTBAN IESITENBHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJaJ€Th  HAaBbIKAMM  Y4€OHO-UCCIENOBATENLCKOW M MPOEKTHOMU
JesTeIbHOCTH, HaBbIKAMHM  pa3pelieHust MOpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIIEHUS NPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOAOB IMO3HAHUS;
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MCIIOJIb30BaTh Pa3JIMYHBbIE BHUIbI JEATEIBHOCTH MO TMOJTYYEHHIO HOBOTO
3HAaHUA, €r0 HMHTEPHpeTalu, MpeoOpa3oBaHUIO U MPUMEHEHHIO B Y4EOHBIX
CUTyalUsiX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(¢opMupOoBaTh  HAyuyHbIi  TUI  MBINUIEHUS,  BJIAJAETh  HAYYHOMH
TEPMHUHOJIOTHEH, KIIFOUYEBBIMH MOHATHSIMHI U METOIaMU;

CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESTENIbHOCTH U )KU3HEHHBIX CUTYALINSX;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIU3UPOBATH 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOJIUTh apryMEHThI AJIs JI0Ka3aTelbCTBA
CBOMX YTBEPXKJICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLEHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB M CIIOCO00B
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTu
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, ITPEJIaraTh OpUTrHHAIBHBIC TOAXO0/IbI H PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PELLICHUS.

3) pa6ora c ungopmanmeii:

OPUEHTHPOBATbCS B PA3NIMUYHBIX HCTOYHMKAX HHopManuu (TEKcTe
y4eOHOrOo MOCOOMsl, HAay4YHO-TIONMYJIAPHOH JUTEpaTrype, OHOJIOTMYECKHX
CIIOBapsiX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh MH(MOPMALIMIO PA3NUYHBIX BHJIOB U (GOpPM MpeACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI IPU MMOUCKE U
oTOOpe Ouojoruueckol uHQpOpMaIMu, HEOOXOAUMOW ISl  BBINOJHEHUS
y4eOHBIX 3a/1ad;

NpUOOpETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBAaTh KYJIbTYPY aKTHUBHOTO  HCIHOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANBHYIO (HOpMY MpEACTaBICHUS
ouonornueckor wuHOpmaruu (CXembl, TpapuKh, TUATPAMMBI, TAOJIHIIHI,
PUCYHKH U JAPYroe);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauyecTBE CpeACTBa IpH pabore ¢
Ouonornyeckod wuHOpMaLUEnd: TPUMEHATh XUMHYECKHE, (U3UUECKUE W
MaTE€MaTUYECKUE 3HAKU M CUMBOJIbI, (POpMyJibl, a00peBUaTypy, HOMEHKIIATYPY,
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UCIIONIb30BaTh M MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HaIJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABAaHUS M 3alIUTBl  WHGOpMAIH,
uH(GOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBiaieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

1) ob1enne:

OCYUIIECTBJIATh KOMMYHHUKAIlMM BO BceX cdepax KU3HH, aKTHUBHO
y4acTBOBaTh B JIMAJIOT€ WMJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHuMe 3amaBaTh BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBIIIOJIHEHHSI TIPEIAraéMoi 3aJjauk, YUYUThIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(QIMKTHBIX CUTYallUH,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JpYyrux JIIOJIed, TPOSBISTh YBAKUTEIBHOE OTHOLICHHE K
co0eceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C UCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

NOHMMAaTh W MUCIOJIB30BaTh  IPEUMMYIIECTBA  KOMaHJHOM  H
UHAUBUIYabHOM  pabOThl MpU  pElIeHUH OMOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHUM C YUETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXKIOTO YICHA KOJUIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ HOCTHUKEHHIO: COCTaBJIATH IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU padoThI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIAaJa M KAXKJIOTO YYaCTHMKAa KOMAHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopranu3anusi:
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UCIIOJIh30BaTh OWOJOTHYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM M UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWM LIEJEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBUSIX U MOCTYIIKAX MO OTHOLICHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATENIBHYIO  JEATEIbHOCTD,
BBISIBIISITh TIPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/laud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH pEHICHUsT MpoOJeMbl €  YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHiMpaTh paMKd ~ y4eOHOTO  TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUH;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIUPOKOU IPYAUIINHN B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBLINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B AESATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIQJICTh HAaBBIKAMHU T[IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEPILIAEMbIX JIEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB M
OCHOBaHM1, UCMOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYalluH, BEIOOpa
BEPHOI'O PELIECHUS;

yMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTUBBI W aApPryMEHTHI JIPYTUX MpPU aHaJIM3Ee PE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE CeOsl M APYTUX:

MIPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTyYMEHTBI JIPYTUX TIPU aHAJIM3E PE3yJIbTaTOB
NEeSTENbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJlIOBeKa.

HNPEAMETHBIE PE3YJIBTATHI
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[IpeameTHBIC peE3yibTAaThI OCBOCHUS COJEpPKaHHS y4eOHOTO MpeaMeTa
«buonorus» Ha yriayoJ€HHOM YypOBHE OpPHEHTUPOBAHbI Ha OOeCleUCHHE
npoduibHOro  oOydeHus: oOydarommxcs Ouonorud. OHM  BKIIOYAIOT:
cnenuduyueckue A1 OMOJIOTUU Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IeCTBUI
10 OCBOCHUIO, WHTEPIPETAllMM ¥ MPeoOpa3oBaHUIO  3HAHWM, BHJIBI
JEATEIbHOCTU 0 MOJYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B Pa3IMYHBIX
yueOHBbIX, a TaKXe B pealbHbIX JKU3HEHHBIX CcHUTyauusx. lIpenmerHbie
pe3yNbTaThl MPEACTABJICHBI IO TOJaM HU3yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO TipenmMeTta «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHWW 3aKOHOB TMPHUPOJIbI M  pEHICHUH MpoOJieM  paldoHAIBHOTO
MIPUPOJIOTNIONB30BaHUs, O BKIJIAQJIE POCCUUCKUX U 3apyOCKHBIX YYEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OHMOJIOTMYECKMX 3HAHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAra0IMKe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KU3Hb, KIIETKA,
OpraHusM, MeTadoJIM3M, TOMEOCTa3, CaMOPETYJSIHUs, CaMOBOCIIPOU3BEICHUE,
HaCJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xknetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopust HacinenctBeHHocTy T. Moprana), yuenus (H. . BaBuiioBa — 0 neHTpax
MHOTOOOpa3usi M  TMPOUMCXOXKICHUS  KyJIbTYPHBIX  PACTCHUI), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHHUS, PACIICTICHUS, YUCTOThHI TaMeT,
HE3aBUCUMOTO HacinenoBanuss [. MeHnensa, TOMOJOTHYECKUX PSIOB B
HacieAcTBeHHOM — m3MmeHuumBocth  H. WM. BaBuioBa),  npuHUHUIBI
(KOMIIIIEMEHTapHOCTH );

BJIQJICHUE€ OCHOBHBIMH METOJAMHU HAY4YHOTO MO3HAHMS, UCIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX KUBBIX OOBEKTOB (OMUCAHUE, H3MEpPEHHUE,
HaOJI0/ICHHE, YKCIIEPUMEHT);

YMEHHE BBIJIEIIATH CYIIECTBEHHBIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT
U 3YKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCJIE
OakTepuii, TpuOOB, pPacTeHM, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB H
CUCTEM  OpraHoB  pAacTeHWH,  JKUBOTHBIX,  YEJOBEKa,  MPOIIECCOB
KU3ZHEACATEIbHOCTH, MPOTEKAIINX B OpraHW3Max pacTCHHM, >XUBOTHBIX H
YeoBeKa, OHOJOTHMYECKUX MPOIECCOB: OOMEHa BemiecTB (MeTaboJIM3M),
MIpEBpAIICHHs] dHEPTUU, OPOKEHUSI, aBTOTPO(GHOTO M TETEPOTPO(HOTO THUIOB
nuTaHus, (OTOCMHTE3a W XEMOCHHTE3a, MHUTO03a, MeW03a, TaMeTOTreHe3a,
AMOpHOreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
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WHJIUBUAYAJIbHOTO Pa3BUTHS OpraHu3ma (OHTOr€He3a), B3aUMOJICHCTBUSI T€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0PA;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXIY OpPraHOMAAMH KIETKH U UX
GYHKUUSIMH, CTPOEHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
OpraHamMy M CHCTEMaMU OpPTraHOB y PACTCHUH, >KMBOTHBIX M YEJIOBEKAa M HX
GYHKIIUSIMH, MEXKITY CHUCTEMaMH OPTaHOB M WX (PYHKIIUSIMH, MEKIY dTallaMH
oOMEHa BeNIeCTB, JTalamMd KJIETOYHOIO IMKJIAa M SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTuroM u pakropaMu cpeibl OOUTAHMS;

YMEHUE BBISBIATH OTIMUYUTEIHHBIC IPU3HAKA KUBBIX CUCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME aAPTYMEHTBI, OHMOJIOTHUYECKYIO
TEPMHUHOJIOTHUIO M CHUMBOJIMKY [l JOKa3aTelbCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHYCCKUX TPYIIIT;

YMEHHME peliarh OWOJIOTMYECKUE  3a7ayd, BBISBISATH PUYHUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIECIYEMbIMU OMOJIOTHYECKUMU MpolieccaMu U
SABJICHUSIMU, JIeTIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJYYCHHBIX
pE3yJbTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HX IKCIIEPUMEHTATHHBIMH
cpenctBamu, (popmMynupys Lelb MCCIENOBaHUS, aHATU3UPOBATH IMOJTYyYEHHBIC
pE3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE y4acCTBOBATh B YUE€OHO-UCCIIEA0BATEILCKOM paboTe 1Mo OUOJIOTHH,
AKOJIOTMHM U MEAUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIBHBIX HayYHBIX OOIIECTB, U
nyOMUYHO  TPEACTABISTh  TMOJYyYEHHbIE pE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

YMEHHE OIEHUBATh ATHUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBAHUN B
obiacti  OMOJIOTUM U MEOUUUHBI  (KJIOHUPOBAHUE, HCKYCCTBEHHOE
OTUIOJIOTBOPEHUE, HAITPABJIEHHOE U3MEHEHUE FeHOMAa U CO3J]JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOpP Oyyiiel mpodecCHoHaTbHON
JNEITCIBHOCTH B 00JacTH  OWMOJOTMHM, MCAUIIMHBI, OHOTCXHOJIOTHH,
BETEPUHAPUH, CEJILCKOTO XO3SIMCTBA, MUILEBOM MPOMBINIIICHHOCTH, YIiayOJsaTh
MMO3HABATEIIbHBIA ~ WHTEPEC, HAMNpPaBJICHHBIH HA  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH MPohecCuu U MPOIODKEHHE OMOIOTHYECKOTO 00pa30BaHUS
B OpTaHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buomorus» B 11
KJlacce JOJKHBI OTPAXKATh:
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c(hOpPMHUPOBAHHOCTh 3HAHWK O MECT€ W pOJIM OWOJOTHH B CHUCTEME
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOM
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHAIBLHOTO
MIPUPOONIONIL30BaHNs, W B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
MPUPOJIE, OOIIECTBY, YETOBEKY, O BKIIAJE POCCUIUCKHUX M 3apYOCIKHBIX YIEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHUH;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
onpeereHus U MOHUMAHUE CYIIHOCTH OCHOBONOJIAraloluX OHOJOTUYECKUX
TEPMHHOB U TOHATUU (BUA, dKOCUCTeMa, Omocdepa), OMOTOTHUECKHE TEOpUU
(aBomonimonHas teopuss Y. JlapBwHA, CHHTETHYECKas TEOPHUS DBOJIOIUH),
yuenust (A. H. CeeproBa — 0 MmyTsAX W HampapieHUsX sBoitonuu, B.M.
Bepuajckoro — o 6uocdepe), 3akoHbl (reHETHYECKOTO paBHOBecHs Jx. Xapau
u B. BaiinOepra, 3apojsieBoro cxoactsa K. M. bapa), npaBuia (MuHUMyMa
1O. JInbuxa, sKOJIOru4ecKoil MUpaMuJIbl SHEPTUH), TUIIOTE3bI (THUIOTE3a «MUpPa
PHK» V. I'mnGepta);

yMEHUE BIaJCTh OCHOBHBIMU  METOJAaMU  HAy4YHOTO  TO3HAHUS,
UCIIOJIb3yeMbIMU B OHOJIOTHYECKUX HCCICAOBAHUSIX JKUBBIX OOBEKTOB H
AKOCHUCTEM (OMHUCaHuEe, W3MEpEeHHe, HAOI0ICHUE, IKCIEPUMEHT), CIoco0aMu
BBISIBIICHUS U OIICHKH aHTPOIIOTCHHBIX U3MEHEHHH B TIPUPOJIC;

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
DKOCHCTEM U OHMocdepsl, CTAOMIM3UPYIOIIET0, NBUXKYIIETO U Pa3phIBAIOIICTO
€CTECTBEHHOTO ot0opa, AJUTONaTPUIECKOTrO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHHUS JBMKYIIUX CHJI OBOJIONUA HAa TeHOGOH.
MTOMYJISIIAA, TPUCTIOCOOJICHHOCTH OPTAaHU3MOB K Cpejie OOMTaHUsI, YePEAOBAHMS
HAIPaBJICHUN JBOJIIOIIMHM, KPYroBOpPOTa BEIIECTB U IIOTOKA JHEPTUU B
HKOCUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY IPOIECCAMH DBOJIOIUH,
JBIDKYIIAME CHJIAMU aHTPOTIOTEHE3a, KOMITOHEHTAMU Pa3IUYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTEIbHBIC TMPU3HAKUA  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYECKUX U OMOTHYSCKHUX
KOMITOHEHTOB 3KOCHCTEM, B3aWMOCBS3CH OpPraHM3MOB B COOOIIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCTOJb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JIJIi JOKAa3aTelbCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEJbl
oOWTaHWs, €IWHCTBA YEJOBEYCCKUX pac, HEOOXOAMMOCTH COXPaHCHHS
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MHOTO00pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MIPUPOILI U
YeJI0BEYECTBA;

yMEHUE peliaTh OWOJOTUYECKHE  3a/aud, BBISBISATH IPUYUHHO-
CJIEICTBEHHBIEC CBSI3M MEXKIY UCCIEAyEeMbIMU OHMOJOTMYECKUMHU MPOILECCaMU U
SBJICHWSIMHU, JIeJIaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAHWUM IMOJYYCHHBIX
pE3yNbTATOB;

YMEHHUE BBINIOJHATH Ja00OpaTOpHbIE U MpaKTHUYEeCKUe paboThl, COOII0IATh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPATh HX IKCIIEPUMEHTATHHBIMU
cpeactBamu, (popMynHpys LeJdb HUCCICNOBAaHUS, aHAJIU3UPOBATH MOJTYYCHHBIC
PE3yNbTATHI U JACNIAaTh BHIBOIBL;

yMEHHUE y4acTBOBATh B Y4EOHO-HUCCIEAOBATENHCKOM paboTe 1Mo OUOIoTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIECTB, U
MyOJUYHO  TPEACTABIATh TOJYYCHHBIC PE3yJbTaThl Ha  YUICHUYCCKUX
KOH(epeHUHUsIX;

YMEHUE OIICHWBATh THUIIOTE3bl W TEOPUU O TPOUCXOKICHUM >KU3HH,
YeJioBeKa M YEeJOBEUECKMX pac, O MNPUYMHAX, MOCJIEACTBUSX M CIOCO0ax
IpeIoTBpalleHus T100aIbHBIX U3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOP Oymyliel mpodeccuoHanbHON
JESTENIbHOCTH B 00JacTH OMOJOTHH, DJKOJIOTUH, MNPUPOAOIOIH30BAHNUSA,
MEUIUHBI, OUOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUH, CEITHCKOTO XO351CTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJdsATh  MO3HABaTEIbHBIM  WHTEpEC,
HaAINpaBJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIECH TMpOQEeccuu Hu
MPOJIOJDKEHUE OMOJIOTMYECKOro o0pa3oBaHHMs B OpraHU3alUsIX CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonunuectBo yacos DIEKTPOHHBIE
HanmenoBanue
No (undpoBsie)
pas3zelioB U TEM Kontponerble  IIpakTHueckue
/1 Bcero o0Opa3oBaTenbHbIC
IIPOTrpaMMBbl paboTeI paboTsI
pecypcsl
Bbuonorns xax
1 1
HayKa
9 JKusrie cucTeMbl U 5
WX U3Y4YCHUE
3 buonorusa xietkun 2 0.5
XuMuyeckas
4 10 1
OpTraHu3aIus
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KIJIICTKH

Ctpoenue u
(GYHKIIMH KIETKH

OOMEH BeLIECTB U
npeBpalicHue
SHEPIHHU B KJIETKE

HacnencrBenHnas
uHpopManus u
peanuszanus €€ B
KIIETKE

10

JKu3HeHHBIN ITUKIT
KJICTKU

Crpoenue u
byHKIIUN
OpraHU3MOB
Pasmuoxenne n
pa3BUTHE
OpraHu3MOB

17 1.5

11

I'enernka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYHUBOCTH
OpraHu3MOB

12

13

14

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

3aKOHOMEPHOCTH
U3MEHYHUBOCTH

I'eneTnka yemoBeka

10 1

15

16

17

Cenexius
OpTaHU3MOB

BuorexHonorus u
CUHTETUYECKASA
ouoJiorus

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB 10
I[MTPOT'PAMME

102 1 13
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11 KITACC

Ne
/1

HaunmenoBaunue
pa3aenoB U TeEM
MPOTrpPaMMBbI

Bcero

KomnmuectBo yacoB

KonTponbHbie
paboThI

IIpakTHueckue
paboTHI

DNEeKTPOHHBIE
(uncpoBeie)
oOpa3oBaTenbHbIC

pecypcbl

3apoxaeHue u
pasBuTHE
SBOJIFOIIMOHHBIX
MpEJICTaBICHUH B
OHOJIOruHU

MukposBoaronus u
€€ pe3ynpTaThl

Maxkpo3Bomnronus u
€€ pe3yapTarThl
[Tpoucxoxnenue u

pa3BUTHE )KU3HHU HA
3emiie

14

15

1.5

[Ipoucxoxnenue
YEJIOBEKA —
AHTPOIIOTEHE3

10

Okojorus — Hayka
0
B3aMMOOTHOIICHUSIX
OpraHU3MOB U
HaJOpraHu3MEHHBIX
CHUCTEM C
OKpYyXKaroleun
cpenou

Opranusmsl 1 cpeia
oOuTaHus

0.5

1.5

10

11

DKOIOTrus BUAOB U
MONYJISILAN
DKOJIOTHS
COOOIIIECTB.
IKOJIOTHYECKHE
CHCTEMBI
Buocdepa —
riaobanpHas
HKOCHCTEMA

YenoBek u
OKpY’Karollas cpeaa

12
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0.5




12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

7.5

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
o/
o

Tema ypoka

Bcer
0

KonmuectBo yacoB

KoHnTponbHbt
€ paboTHsI

IIpakTruecku
€ paboTsI

ONEeKTPOHHBIE
QppoBbIE
00pa3oBaTeIbHBI
€ pecypchl

bnonornsa xak
KOMIUIEKCHAsl HayKa U
KaK 4acThb
COBPEMEHHOTO
oOuiecTBa

JKuBrle cucTeMBI U UX
CBOICTBa

YpoBHeBas
OpraHu3aIys KUBbBIX
CUCTEM

HcTtopus OTKpBITUS U
U3Y4EHHUS KIIETKH.
Knerounas teopust

MeTtoab!
MOJIEKYJISIPHOM U
KJICTOYHO} OMOJIOTHH.
ITpakTryeckas pabora
«M3ydyeHne METO0B
KJICTOYHOI OMojIorun
(xpomarorpadus,
anexTpodopes,
muddepeHnaIbHOe
LHeHTpUuyrupoBaHue,
II1IP)»

0.5

XUMHUYECKUNA COCTAB
KIIETKHN

MuHepanbHble
BEILECTBA KJIIETKH, UX
Ouosiornyeckas poJsb
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Opranunueckue
BEIIECTBA KIETKH —
6enxu. JlabopaTopHas
paborta
«OOHapyxeHne
OEJIKOB C IIOMOIIIBIO
KaueCTBEHHBIX
peaKuuii»
CpoiicTBa,
Kiaccupukanus u
dbyHKIIMH OEITKOB

0.5

10

Opranunueckue
BEILIECTBA KJIETKU —
yTIEBOIBI

11

12

Opranunueckue
BEILIECTBA KJIETKU —
JIUTIATBI

Hykneunossie
kucnotel. JJHK n
PHK. JIaGoparopHas
pabora
«HccnenoBanue
HYKJIEUHOBBIX KUCJIOT,
BBIJICJICHHBIX U3
KJIETOK pa3JInYHbIX
OpraHUu3MOB»

0.5

13

CrpoeHue u QyHKIINH
AT®. JIpyrue
HyKJeo3uaTpugocdar
bl (HT®D)

14

CekBeHHpOBaHUE
JAHK. Metob1
TCHOMHUKH,
TPaHCKPUNTOMHKH,
IPOTEOMHKH

15

Meroas! CTpYKTYpHOI
OouoI0ruu

16

17

Tunel KJIETOK.
[Ipokapuornueckas
KJIeTKa

Crpoenue
IYKapUOTHYECKON
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KIICTKH.
[TpakTyeckas pabora
«M3y4eHne CBONCTB
KJIETOYHOU
MeMOpaHbI»

18

19

IToBepxHOCTHBIN
anmnapar KJIeTKU

OnHomeMOpaHHbBIC
OpraHOW/IbI KJICTKH.
[TpakTyeckas pabora
«3yueHue 1BUKEHUS 1
LIUTOIIIA3MEI B

PaCTHTEIBHBIX

KJIETKaX»

0.5

20

21

[TonyaBTOHOMHBIE
OpPTraHOUIBI KIETKH:
MUTOXOHJIPHH,
TTACTH/IBI.
JlaGoparopHnas pabora
«UccnenoBanue
J1a3MoIn3a u
JeT1a3MOJIH3a B
PaCTHTEITHHBIX
KIIETKax»

HememOpanHbie
OpPraHOU[IbI KJIETKH

0.5

22

CrpoeHue u QyHKIINH
aapa

23

CpaBHHTENbHAS
XapaKTePUCTHKA
KJIETOK 3YKapHOT.
JlabopaTopHas pabota
«M3y4eHne cTpoeHus

-

KJICTOK PAa3JIMIHBIX
OpraHnu3MoB»

0.5

24

Accumunamnus u
JACCUMUJISIIAS — JIBE
CTOPOHBI

MeTaboau3Ma. THITBL 1
00OMeHa BEIIECTB.
JlaGopatopHnas pabora
«M3yuenue
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KaTaJIMTUYECKON
aKTUBHOCTH
(bepmeHTOB (Ha
MpUMEpPEe amMuIa3bl
WJTU KaTajiasbl)»

25

26

27

DepMEHTATUBHBIN
XapakTep peakuin
KJICTOYHOTO
MeTabonu3ma.
JlaGopaTopHas pabora
«3yuenue
(hepMEeHTaTUBHOTO
pacilernIeHus
IIEpOKCHJIa BOIOpOaa
B PAaCTHUTEIIHHBIX U
KUBOTHBIX KIICTKAX»

Benku-akTHBaTOpHI U
OeIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT
oOMeHa BelIeCTB

0.5

28

29

30

dorocunres

XeMOCHUHTES.
JlaGopatopHnas pabora
«CpaBHeHue
MIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

AnaspoOHbIe
opranu3mMbl. Bujsl
OpOXKEeHUSI.
JlabopaTopHas pabota
«CpaBHeHue
MPOIIECCOB OPOKEHUSI
U JIBIXQHUS

-

0.5

31

AspobHbIe
OpraHu3Mbl. DTambl
SHEPreTUYECKOrO
oOMeHa

32

OHeprus
MeMOpaHHOTO
rpaJieHTa MPOTOHOB.
Cunre3 AT®: pabota
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33

34

npotoHHoi ATO-
CUHTa3bl

Peakuyu MatpudHOro
CHUHTE3a
Tpanckpunuus —
MaTPHUYHBIA CUHTE3
PHK

35

36

37

38

39

40

41

Tpanciauus u eé
JTarnbl

KonupoBanue
aMHUHOKHCIIOT. Pob
pudocom B
OuocuHrese OenKa

Opranuszanus reHoma
y IPOKapHOT U
JyKapuoT
MonekynsipHble
MEXaHU3MBI
9KCIIPECCUU T'€HOB Y
9yKapuoT

Bupycer —
BHEKJIETOUHBIE ()OPMBI
KHU3HU U OOJIUTaTHBIE
Mapas3uThlI.
ITpakTryeckas pabora
«Co3manue Monenu
BHpYyCa»

Bupycheie
3a00sieBaHUA
YEJI0BEKa, )KUBOTHBIX,
pacTeHui

HanoTtexHonoruu B
OHOJIOTUHU U MCIUIIMHE

0.5

42

JKy3HeHHBIN [TUKIT
KJIETKH

43

44

MatpuuHbIli CUHTE3
JTHK

XPpOMOCOMBI.
JlaGopatopHnas pabora
«M3ydyenne XxpomocoM
Ha TOTOBBIX

0.5
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45

MUKpOITpenaparax»

Jenenune KiIeTKu —
MHTO3

46

47

48

Turbl KIETOK.
Kapuokunes u
LUTOKUHE3.
JlaGopaTopHas pabora
«Habmonenue mutosa
B KJIETKaX KOHYUKa
KOpenika jJyka (Ha
TOTOBBIX
MUKpOIpenaparax)»
Perynsauus
KU3HEHHOTO 1IHUKJIa

KJICTOK

OpraHu3M Kak eauHOe
enoe

0.5

49

TkaHu pacTeHuUN.
Jlaboparopnas pabota
«3yueHme TkaHe
pacTeHui»

0.5

50

TkaHU KUBOTHBIX U
YeJioBeKa.
JlaboparopHnast pabota
«M3ydenue TkaHen
KUBOTHBIX»

0.5

51

Opraunbl. Cuctemsl
OpTaHoB.
JlaboparopHnast pabota
«3yueHne opraHos
I[BETKOBOTO
pacTeHus»

0.5

52

Ornopa Tena
OpraHn3MOB

53

54

JIBuxeHue
OpraHn3MOB

ITutanue OpTraHnu3MOB

55

IInTanne
TTO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenbHas
CHCTEMa YeJ0OBeKa

54




56

57

58

JIpIXaHue OpraHu3MOB

Jpixanue
MTO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa

TpancnopT BeWECTB y
OpPraHHU3MOB

59

60

61

KposeHocHas cucrema
IIO3BOHOYHBIX
JKHUBOTHBIX U YCIIOBCKA
Brinenenue y
OpraHu3MoB

3aH_[I/ITa Yy OpraHnu3mMoB

62

63

64

65

NMmmyHHas cucrema
4eJI0BEKa

Pa3znpaxxumocTs u
perynauus y
OpraHu3MOB
I'ymopanbnas
perysauus u
SHAOKpPUHHAs CHUCTEMA
KUBOTHBIX U 4EJIOBEKA

®opMBbI pa3MHOKEHUS
OpraHu3MoOB

66

67

ITonoBoe
pa3MHOXKEHHE

Meiios

68

69

70

I'amerorenes.
O6pa3zoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
JlaGopatopHnas pabora
«M3ydenue cTpoeHHs
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOITpenaparax»

NunuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOTEHE3

3a1<ﬂaz[1<a OpraHoB U

TKaHeHN U3
3apOJIBIIEBBIX

55

0.5




71

JJUCTKOB

Poct u pazBurtue
KUBOTHBIX.
JlaGopaTopHas pabora
«Bp1siBIICHUE
MIPU3HAKOB CXOJICTBA
3apobIIen
MMO3BOHOYHBIX
KUBOTHBIX)»

0.5

72

Pazmuoxenue u
pa3BUTHE PACTCHUIA.
Jlaboparopras pabora
«CTpoeHue opraHoB
Pa3MHOXKEHUS
BBICILIUX PACTCHHI»

0.5

73

Hcrtopus cranoBiIeHUs
Y Pa3BUTHUS TEHETUKHU
Kak HayKu

74

OCHOBHBIC TIOHATHS U
CUMBOJIBI TEHETHKH.
Jlaboparopuas pabota
«Ipo3oduna kak
00BEKT I€HETHYSCKUX
HUCCIIEAOBAHUI»

0.5

75

76

77

3aKOHOMEPHOCTH
HaCJIeIOBaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpEILHBAHHUE.
[IpakTuueckas pabota
"N3y4yenue
pe3yIabTaTOB
MOHOTHOPHUIHOTO
CKpEITUBaHUS Y
po30¢uiIs"

I[uTonornueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpENIUBaHUS
AHanuzupyroliee
CKpEILIMBaHUE.
Henonnoe

0.5
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78

AOMUHHUPOBAHUC

Jlurubpumnoe
CKpEIlUBaHHUE.
[IpakTuueckas pabora
«M3yueHue
pe3yIbTaTOB
TUTUOPUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBDY

0.5

79

I[MuTonoruueckue
OCHOBBI
TUTUOPUITHOTO
CKpEUIMBaHUS

80

81

CuerieHHOE
HacJeg0BaHue 1
MIPU3HAKOB

XpoMOCOMHasi TEOpHs
HACJIEICTBEHHOCTHU

82

T'enetuka momna 1

83

84

85

I'enornn xak
[eJIOCTHAs cucTeMa

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHuH, KUBOTHBIX
U YyelloBeKa

N3mMeHuYnBOCTD

MpU3HAKOB. Busl 1
N3MEHUYUBOCTH

86

MopaudukarmonHas
N3MEHYUBOCTH

87

BapuauuonHslii pan u
BapUalMOHHAS
KpuBasl.
JlabopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
U3MEHYUBOCTH.
[Toctpoenue
BAapUAIMOHHOTO Psiaa
Y BapHallMOHHOU
KpHBOW»

0.5
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88

I'enoTunuueckas
H3MEHYUBOCTb.
KomMOunarusHas
W3MEHYHBOCTH

89

MyranuonHnas

MU3MEHYHUBOCTb.
[TpakTuyeckas pabora
«Myrauuu y 1
npo3odute (Ha

TOTOBBIX

MHKpOIIpernaparax)»

0.5

90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO

mporecca. 1
OnHUreHeTHKa U

SIUI'EHOMUKA

91

I'eneTnka yenoBeka.
[IpakTnueckas padbora
«CocraBiieHue u
aHaJu3 pOJOCIOBHON»

0.5

92

Metonabl
MEIUITUHCKOU 1
T€HETUKU

93

3HayeHune
METUITTHCKOM
T€HETUKH B
MPEIOTBPALICHUH H
JICUEHUN
FeHETUYECKHUX
3a001eBaHNMI
yeJIoBEKa

94

95

OCHOBHBIE TTOHATHS
CEIIEKITUH.

JlaGopatopHnas pabora
«M3yuenue copToB 1
KYJIBTYpHBIX pacTeHH

Y TIOPOJ IOMAIIIHUX
KUBOTHBIX)»

Meroasl
CEJICKLIUOHHOU
paboThI.
JlaGopatopHnas pabora

0.5

0.5
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«M3ydyeHne MeTO0B
CEJICKLIUN PACTCHUIN»

Hoctmxenns
CEJIeKLIUU pacTeHuil u
9 KUBOTHBIX.
[TpakTyeckas pabora
«IIpuBuBKa

pacTeHuin»

CoxpaHenue,
U3YYCHUE U

97 HCIIOJIb30BaHUE
FEHETHYECKUX

pecypcos

buorexnonorus xak
HayKa U OTpacilb

08 IIPOU3BOCTBA.
[IpakTnueckas padbora
«M3yuenne 00bEKTOB

OHMOTEXHOJIOTHH

0.5

OCHOBHEBIE
HaIIpaBJICHUA
99 P

CUHTETUYECKOU
ouoJiornuu

100 XpoMOCOMHas 1

IrCHHasA MHXXCHCPUA

Menuimackne

101
OHOTEXHOJIOTHHA

O06001eHune 1Mo Kypey
102 "Bbuonoruueckue

CHUCTEMBI 1 IPOLIECChI"

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

13.5

11 KITACC

No
i/ Tema ypoka
b

Bcer
0

KomnmyectBo yacosB

KoHTposbHBI
€ paboThI

IIpakTnuecku
€ paboThI

DIEeKTpPOHHBIE
uupoBbIe
o0OpasoBarenbH
BIE PECYPCHI

OBOIOIAOHHAL
teopus Y. JlapsunHa

2 JIBMOKyIIME CUIIBI
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SBOJIIOLIMU BUJIOB T10
Y. {apBuny

boprba 3a
CyILIECTBOBAaHHUE,
€CTECTBEHHBIN U
HWCKYCCTBEHHBIN
oTOop

dopmupoBaHUe
CHHTETHYECKOU
TEOPHUH IBOJIIOLIUHI

OTansl
SBOJIOLIMOHHOIO
npoiiecca:
MUKPOIBOIIOLMS U
MAaKpO3BOJIFOLIHS
[Monmynsauus —
3JIeMEHTapHas
EJIMHHIIA SBOJIIOLNHN

3akoH
TeHETUYECKOTO
paBHOBecus JIx.
Xapnau, B.
BaiinGepra.
JIaGoparopHas
pabota «BrlsiBIeHHE
W3MEHYUBOCTH Y
oco0eit 0JTHOTO
BHJIa»

0.5

10

11

DneMeHTapHbIe
(haKkTOpBI SBOJIOIIHH

D¢ddexT ocHoBaTENS.

Dddext

OyTBUIOYHOTO
TOPJIBIIIKA

Murpanuu.
Wzonsuu
MTONYJISLIAMN:
reorpaduyeckas,
Ouooruyeckas
EcrecTBeHHbIN

oToop —
HAIPABJISAIOLINI
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12

(hakTop IBONIOIHH

[TonoBoii oTO60Op

13

14

15

[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK
pe3yibTar
MUKPO3BOJIIOILUH.
JlaGopaTopHas
pabora «3yuenue
apoMop$030B 1
WJIMOAaNTAlUuN y
pacTeHui u
KUBOTHBIX)
ITpumepsr
MpUCTIOCOOTICHUH Y
OpPTaHU3MOB:
MOpP(OJIOTHYECKHE,
¢bu3nonornUecKue,
OHMOXUMHUYECKUE,
MOBE/ICHYECKUE.
JlaGopaTopHas
paborta
«[Ipucnocobnenus
OpPTaHU3MOB M UX
OTHOCHTEITbHAS
11e71€c000Pa3HOCTh)
Bun, ero kpurepuu u
CTPYKTYypa.
JlaGoparopHas
paborta «CpaBHEHHE
BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

0.5

0.5

16

17

CrpykTypa BUaa
Bunoo6paszoBanue
Kak pe3yJbTar
MHUKPO3BOIIOLUN

18

CBsa3p
MHUKPO3BOJIIOLUU U
SMUIEMHAOIOTUNA

19

O6001menue Mo Teme
«MUKpPO3BOJIIOIUS 1
€€ pe3yIbTaThI»
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20

MakposBomnronus.
ITaneoHTOIOrMYECKHU
€ MCTOAbI I/I3yTIGHI/I$I
SBOJIIOLIUU

21

22

23

buoreorpaduyeckue
MCTOABI U3YUYCHUA
9BOJIOLIUU

DOMOPHOJIOTHYECKHE
Y CpaBHHUTEJIBHO-
MOp(OJIOTHYECKUE
METOBI H3y4YCHUS
HBOJIIOIIH

MonekynsapHo-
TE€HETUYECKUE,
OMOXMMHUYECKUE U
MaTeMaTH4eCKHe
METO/Ibl U3yUECHUS
9BOJIIOLIAA

24

25

26

27

OO6mmue
3aKOHOMEPHOCTH
SBOJOLUHN

AnantuBHas
paguanusi.
HepasHoMepHOCTB
TEMIIOB ABOJIIOIHU

O60061eHue o Teme
«Makpo3BOIIOIHUS U
€€ pe3yabTaThD)

Hayunble runoressl
MIPOUCXOKACHUS
KU3HU Ha 3emMJie

28

Jlonay4Hsle
IIPEJCTABICHUS O
3apOKJICHUH KU3HU

29

30

31

OCHOBHBIE JTAIIbI
HEOPraHUYeCKOM
JBOJOLUHU

I'umnoTe3sl
3apOXKACHUS )KU3HU
Ucropus 3emnu u
METOJIBI €€
H3yYCHHUS.
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0.5



JlaGopatopHnas
pabota «M3yuenue u
OIHCaHKE
HCKOIIaeMBIX
OCTAaTKOB JIPEBHHUX
OPraHU3MOB»

32

HauansHabie >Tamnst
OpraHu4eCcKou
SBOIIOIAHU

33

34

OBOIIOIUS DYKapUOT

OCHOBHBIE 3TaIbI
IBOJIIOLIUU
PacTUTEIBHOTO
mupa. [IpakTrueckas
pabora «M3yuenune
ocoOeHHOCTeH
CTPOEHHUs paCTEHUN
Pa3HBIX OTACIIOB»

0.5

35

36

OCHOBHBIE 3TaIbI
9BOJJIIOIINH
JKUBOTHOI'O MHpa

OBOIIOLUS
KUBOTHBIX.
[TpakTnueckas
pabota «3yuyenue
0COOEHHOCTEM
CTpOEHUS
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

37

38

39

40

PaszBuTHe Xu3HM Ha
3emJie 10 3paM U
repuoIaM
MaccoBsie
BBIMUPAHUS —
9KOJIOTHYECKHE
KPU3HCHI MPOILIOTO

CoBpeMeHHbIH
OKOJIOTHYECKUN
KpH3HC, €TO
0COOCHHOCTH

CoBpeMeHHas
cucrema
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41

42

43

OpPTraHUYecKOro
MPOIILIIOTO

OcCHOBHEIE
CUCTEMATHUYECKUE
TPYIIIIBI OPraHU3MOB

O0001IeHe Mo TEME
«IIpoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie»

AHTpOII0JIOTUS —
HayKa O 4eJlOBeKe

44

PazButune
MPEJICTABICHUMN O
MPOUCXOXKICHUU
YeJoBeKa

45

46

MecTto 4yeaoBeKa B
cucTeme
OpPraHHYECKOTO
mupa. JlaboparopHas
pabora «3yuyenue
0COOEHHOCTEH
CTPOCHHUS CKeleTa
YyeJIoBeKa,
CBSI3aHHBIX C
MIPSIMOX 0K ICHUEM»

JIBUOKyIHE CUTIBI
aHTPOIIOreHE3a

0.5

47

CooTtHonieHHE
OMOJIOTUYECKHUX U
COIUAIIBHBIX
¢bakTopoB B
aHTPOTIOTEHE3e

48

OCHOBHBIE CTaIUNA
aHTpPOTIOTeHe3a

49

50

51

IlanmeoreneTuka u
IaJIeOr€HOMHUKA

OBomronus
COBPEMEHHOI0
4eJIoBeKa
Yenoseueckue pachl.

IIpaxTrueckas
pabota «M3ydyenue

64

0.5




SKOJIOI'HYCCKUX
ajarnTanui
JeJI0BEKA»

52

53

54

MexauciuIIMHapH
bI€ METOJIBI
AQHTPOIIOJIOTUHU

O0o001IeHe Mo TEME
«IIpoucxoxaeHue
YyeJIoBeEKa —
AQHTPOIIOTCHE3»

3apoxIeHue u
Pa3BUTHE DKOJIOTHH

55

MeToapI 3KOJIOTHH.
JlaGopaTopHnas
pabota «3yuyenue
METOJIOB
9KOJIOTHYECKUX
HCCIICJOBAHHI

0.5

56

3HayeHue
DKOIOTHYECKUX
3HAHUN IS
yeJI0BEKA

57

DKOJIOTUYECKUE
(bakTopbl

58

59

Abunotnyeckue
(dakTopsl. CBeT Kak
3KOJIOTUYECKU I
(dakTop.
Jlaboparopnast
pabota «BrIsiBiIeHHE
MIPUCTIOCOOTICHUIA
OpPraHU3MOB K
BIIUSTHUIO CBETa»

Abunotnyeckue
(bakTophlI.
Temneparypa kax
JKOJIOTUYECKU I
daxrop.
JlaGoparopHas
pabota «BrlsiBIeHHE
MPUCIIOCOOTICHU I
OpPraHU3MOB K
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0.5

0.5




60

61

62

BIIMSTHHIO
TEMIIEPATYPbI»

AoOuoTnueckue
(hakTopHI.
BnaxxHocTh Kak
JKOJIOTHYCCKHI
dbakrop.
Jlaboparopuast
paborta
«AHaToMHU4YECKHE
0COOEHHOCTH
pacTeHUl U3 pa3HbIX
MECT OOHUTaHUI»

O00011IeHIE IO TEME
«DKoIorus — HayKa
0
B3aMMOOTHOIIEHUIX
OpPTaHHU3MOBY

Cpensl oouTaHus
OpraHHU3MOB

0.5

63

64

65

buosornueckue
PUTMBI

XKuznennsie GopMel
OpPraHHU3MOB

buortnueckue
(bakTopsl

66

3HayeHune
OHMOTHYECKHUX
B3aNMOJIECHUCTBUH I
CYILIECTBOBAHHUS
OpPraHHU3MOB B cpejie
o0UTaHUA

67

O60061eHne IO TeEME
«Opranusmsl u
cpena OOuTaHUs»

68

69

OKOJIOTUYECKHE
XapaKTePUCTUKH
TTOTTYJISIITIH

OCHOBHEBIE
MMOKa3aTeun
HOHYJUIIII/II/IZ
YHUCJIICHHOCTD,

66




IJIOTHOCTb,
BO3pacTHas U
0JIOBAas CTPYKTypa

70

OcCHOBHEBIE
IIOKAa3aTelIn
MONYJISLIUN:
POX1a€MOCTb,
MPUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTpaIuu

71

DKoJornyYecKas

CTPYKTypa
MO YJIALIAN

72

73

74

75

76

77

JnHamuka
MOIYJIALUU U €€
perymsus
Kpussie pocta
YUCJIIEHHOCTHU

MOMyJIAIHUH. KpI/IBbIC

BBIDKUBAHU

DKoJiornueckas
HUIIIa BUJIA.
JlaGopaTopHnas
paborta
«IIpucnocobienus
CEMsIH PaCTeHUH K
pacceneHuIo»

Bun xak cucrema
MOIMYJSAHAN
3aKOHOMEPHOCTH
MOBEACHUS U

MU paLUi
JKMBOTHBIX
Coo0111ecTBO
OpraHU3MOB —
OHOIIEHO3

0.5

78

79

DKocucTemMa Kak
OTKpBITAs CHCTEMA
Kpyrosopot
BEIIECTB U IMOTOK
DHEPTUU B
9KOCHCTEME
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80

OCHOBHEBIE
okasarejm
3KOCUCTEMBI

81

82

DKOJIOTHYECKHE
MU PAMH/TBI
HUsmenenus
COOOIIIECTB —
CYKIIECCUU

83

IIpuponusie
9KOCUCTEMBI.
DKOCHCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpel U OKeaHOB

84

IIpuponusie
SKOCUCTEMBI.
DKOCHCTEMBI TYHJP,
JIECOB, CTEIEH,
IIYCThIHb

85

AHTpONIOT€HHBIE
9KOCUCTEMBI

86

Ypb603KOCUCTEMBL.
[IpakTrueckas
pabota «3ydyenue u
OTICaHHE
ypOOIKOCUCTEMBI»

0.5

87

3aKOHOMEPHOCTH
(dbopMUpOBaHUS
OCHOBHBIX
B3aUMOJICUCTBUI
OpPraHU3MOB B
HKOCHUCTEMAX

88

89

MexaHu3Mbl
BO3JICUCTBHUA
3arpsI3HEHUH Pa3HbIX
TUIIOB HA
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
9KOCUCTEMHOM
YPOBHSIX

O00011IeHIE IO TEME
«DKOJIOTUA BUIOB U
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90

91

MIOIYJIALINI»
buochepa —
oOmernaneTapHas
000J10UKa 3eMiIu

VYuenune B. U.

Bepnaackoro o
ouocdepe

92

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ounochepsl

93

Kpyrosopotsl
BEILECTB U
OHMOTr€OXUMHYECKHE
[AKJIBI

94

95

96

30HaIBHOCTh
ounochepsl.
OcHOBHbBIE OMOMBI
CyIIu
YcToOM4nBOCTh
onocdepsl
OKOJIOTUYECKHE
KPHU3HCHI U UX
MPUYUHBI

97

Bo3znerictBue
yeJI0BEeKa Ha

ouochepy

98

AHTpOHIOreHHOE
BO3JICUCTBUE Ha
pacTUTENBHBIN 1
KUBOTHBII MU

99

100

101

Oxpana npupoibl
OcHOBHBIE
MIPUHIIUTIBI
YCTOWYUBOIO
pa3BUTHUS
YyeJIoBeUYeCTBa U
MIPUPOJIBI
ParmmmonannHoe
MIPUPOIONOIB30BAHI
€ ¥ COXpaHeHHue
OHOJIOTHYECKOTO
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paszHooOpa3ust 3eMiau
O06o006meHue 1Mo TeMe
102 «buocdepa — 1 1
rio0anbHas
9KOCHCTEMa)
OBILIEE KOJIMYECTBO
YACOB IIO 102 8 7.5
I[TPOI'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buosnorus. buonornueckue cucremsl u npoueccol, 10 kmace/ Tepemos A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHUYeHHOIN 0TBETCTBEHHOCTHIO « OL]
MHEMO3H1HA»»

* buonorus. buonornyeckue cucteMsl u mpoiriecchl, 11 kinacc/ Tepemor A.B.,

ITerpocosa P.A., O6miecTBO ¢ OrpaHUnYeHHON OTBETCTBEHHOCTHIO « O]
MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

buonorus. EI'D: monexynspnas Ouonorus B HoBoM popmare.10-11 kmaccol.
TpenunpoBounas terpags /A.M.benas, T.M.ITlonosa -Poctos v//1: Jleruos.
buonorus. Coopuuk 3ana4 u ynpaxkaenuii.10-11 kmaccel: yue6HOe mocobue
JUTst 00111e00pa30BaTEIbHBIX OpraHU3alMA: YIITyOJI. YPOBEHb /
E.H.lembsakoB, A.H. Co6omnes.- M.IIpoceemieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
o POII

70
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