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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydyebnomy mpenmery "buomorus" (mamee - Owonorus) Ha YpOBHE CPEIHETO
obmiero oopa3oBaHus pazpadborana Ha ocHOBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit ®enepanun», ®PI'OC COO, Konuenmuu mnpenogaBaHusi y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJ0KEHUH (enepanbHoil pabouelt mporpaMMbl BOCTIUTAHHS.

VYuebnsiii npenmer «buonorus» yriayonéunoro ypoBHs u3ydeHus (10—11 kmaccel) sBisieTcs
OJHUM H3 KOMIIOHEHTOB IpeaMeTHON obsactu «EcTecTBeHHO-HayuHble mpeaMeThl». CoriacHo
nonoxeausiM ®I'OC COO npoduiibHble yueOHbIE MPEAMETHI, U3ydaeMble Ha yrIIyOJIEHHOM YpOBHE,
SBIIIOTCS criocoboM nuddepenimanuu oOydeHUs Ha ypOBHE cpenHero oomiero oOpa3oBaHUS U
IpU3BaHbl OOECIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEJHUM OOLIUM, CPEIHUM
po¢eCCHOHATILHBIM U BBICIIUM 00pa3oBaHUEM. B To ke BpeMs Kax/blil U3 3TUX y4eOHBIX IPEIMETOB
JOJDKEH OBITh OpPUEHTUMPOBAH HA NPUOPUTETHOE peElLIeHHE O0O0pa30BaTENbHBIX, BOCIHHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a]1a4, CBSI3aHHBIX C MPOQOPHEHTAIIMEH 00YJaIOMMXCs U CTUMYJIUPOBAHHEM HHTEpeca
K KOHKpPETHOH 00JacTM Hay4yHOTO 3HAHMs, CBSI3aHHOIO C OHOJOrHed, MEIUIUHOM, 3KOJOIMeH,
IICUXOJIOTUEH, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMmy mnpeamery "buosorua" na€r mpeiacTaBieHHE O LEIU U 334ayax
u3ydyeHust ydeOHoro mnpenmera «buosorus» Ha yriyOl€HHOM YpOBHE, OIpElEsieT 00s3aTelbHOe
(MHBapHaHTHOE) IMpEeIMETHOE COJEp)KaHHe, €ro CTPYKTYpUpOBaHHWE IO pasfellaM M TeMaM,
pacripesieieHue 10 KJaccaM, PEKOMEHAYeT IOCIe0BaTeIbHOCTh U3YyYeHHs Y4eOHOro maTepuaia c
y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA Y4e€OHOTO MpOIlecca, BO3PACTHBIX
ocobeHHOCTEH o0yJaromuxcsa. B mporpamMe mo 6uonoruu peaan3oBaH MPUHIHI IPEEMCTBEHHOCTH C
u3yuyeHueM OHMOJOrMM Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHus, Onaromaps 4emy
IIPOCMATPUBAETCSl  HANpaBJIEHHOCTh Ha IOCIHEAYyIOIlee pPa3BUTHE OHMOJOTMYECKMX  3HAHMM,
OPUEHTHUPOBAaHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJIOTHYECKOIr0
MBIIJIEHMS], MIPEACTABICHUI O 310pOBOM 00pa3e *HU3HU, Ha BOCHUTAHHE OEPEKHOTO0 OTHOILIEHUS K
OKpy>Karomiel MpupoJHoH cpene. B mporpamme mo OuoONOrMM Takke IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buomorus» B peanuzanmm TpeboBanuii ®I'OC COO k IIaHHpYEeMBIM
JUYHOCTHBIM, METANpEeIMETHBIM W TPEIMETHBIM pe3ylbTaTaM OOy4YeHHs W B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JEATEILHOCTH O0YYaroIMXCsl 110 OCBOCHUIO COJIEP’KaHUs
OM0JIOrNYeCcKOro 00pa3oBaHus Ha YpOBHE CpeHEro oouiero o0pa3oBaHusl.

VYuebubiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHHs 3aBepllaeT
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJIE W OPUEHTHPOBAH Ha pacIIMpeHHEe U YriyOJeHue 3HaHUil
o0yyaroluXxcsi 0 KUBOW MPUPOE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHON OMONOrMH, SMOPUOJIOTUU U
OMOJIOTHH Pa3BUTHUS, TEHETUKH, CEJIEKIIMH, OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUE€HHUS U SKOJIOTHH.

Nzyuenune yuebHOro mnpenmera «buosnorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY OOyYaroIMXcs K MOCEIyIOIEMY MOTyYeHHIO OMOIOTHYECKOro 00pa3oBaHMs B By3axX U
OpraHM3alusax cpenHero mnpodeccuoHaabHOoro obpazoBaHus. OCHOBY €ro cojaep:KaHHsl COCTaBIISIET
cucteMa OMOJIOTMUECKUX 3HAHUU, MOJYYEHHBIX NMPU HU3YYEHHH OOYYaIOUIUMUCS COOTBETCTBYIOIIMX
CHCTEMaTUYEeCKHX pa3fiesioB OMOJIOTUM Ha YPOBHE OCHOBHOTO 001ero oopasosanus, B 10—11 kiaccax
9TH 3HAHUS MOJIYYaAIOT pa3BUTHE. TakK, pacIIMPEHbl U yrIyOJeHbl OMOIIOTHYECKHE 3HAHUSI O PACTEHUSX,
KUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me 4YelOBeKa, OOLIUX 3aKOHOMEPHOCTSAX O KHU3HH,
JIOTIOJIHUTEBHO BKIJIIOUEHBI OHOJIOTUYECKHE CBEACHMSI TPUKIAAHOTO U IIOMCKOBOTO XapakTepa,
KOTOpBIE MO>KHO MCIIOJIb30BaTh KaK OPUEHTHPHI JJIS MOCIEAYIONIero Bpioopa npodeccun. Bo3moxna
TaK)Ke€ WHTEerpauuss OWOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHHUSIMHU, TMOTYYEHHBIMU
00yJaronuMuUCs MPU U3y4eHUH QU3UKU, XUMHUH, TeoTpaduu 1 MAaTEMAaTHKH.

CtpykTypa nporpaMmsl 1o yaeOHoMy npenmMery "buosnorus" orpaxaeT CHCTEMHO-YPOBHEBBINA U
HBOJIIOIMOHHBIA TMOAXOABl K U3ydyeHHI0 Ouonorud. CoriacHo UM, HU3y4aloTCsl CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTEpHBIE ISl KHMBBIX CHCTEM pPAa3HOTO YPOBHS OpTaHU3aIMH, 3BOJIOLUU



OpraHWYECKOTO MHUpa Ha 3eMJjie, COXpaHCHHsI OMOJIOTMYECKOro pa3HooOpasws rmiaHeThl. Tak, B 10
KJIacce M3y4yaroTCsl OCHOBBI MOJICKYJSIPHOM M KJIETOYHOW OWONOTHH, 3MOPHOJIOTMHM U OHOJIOTUU
Pa3BUTHS, TEHETUKU M CEJCKIHH, OMOTEXHOJIOTUM U CHHTETUYECKOH OMOJIOTHH, aKTyaJIn3UPYIOTCS
3HaHUS O0ydYaroUMXcs MO OOTaHMKE, 300J0TMM, aHATOMMH, (uU3Mojoruu dyenoseka. B 11 kmacce
M3Y4YalOTCs SBOJIFOLIMOHHOE YYEHHE, OCHOBBI KOJIOTUHU U yueHHe 0 Ouocgepe.

VYuebubiii  npeamer «buonorus» npu3zBaH  00ECIEYUTH  OCBOGHHUE  OOYYAIOIIUMHUCS
OMOJIOTMYECKUX TEOPH M 3aKOHOB, WAEH, MPUHIUIIOB U MPABWII, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPA, 3HAaHUH O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTAX KIIETKH,
OpraHusMa, MOMYJIALUH, OHOLEHO03a, HKOCUCTEMbI, O BBIAAOMUXCA HAYYHBIX JOCTHKCHMSX,
COBPEMEHHBIX HCCIECIOBAaHUAX B OMOJIOTHH, NMPHUKIAIHBIX ACHEeKTax OWOJIOTMYECKUX 3HaHWUU. Jlis
Pa3BUTHS U NOJJIEP)KaHUs UHTEpeca 00ydJarouuxcsi K OMOJIOTUU HapsAy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOI0 MaTepuajga B COJIEpKaHUM MPOrpaMMbl 110 OMOJIOTHM MPESYCMOTPEHO 3HAKOMCTBO C
UCTOpPHUEN CTAHOBJICHMS M Pa3BUTHs TOW WIM MHOW 00JacTH OMOJIOTMH, BKIAJOM OTEYECTBEHHBIX U
3apyOexHbIX YUEHBIX B pEIICHNUE BaXKHEUIINX OMOJIOTMYECKUX U SKOJIOTHUECKUX MpoOIIeM.

Lenp wm3yuenust ydeOHOTO mpenMera «buojorus» Ha yriryOJEHHOM YpOBHE — OBIIAJCHHUE
00y4aroIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHU3allMM >KUBBIX CHCTEM DPAa3HOIO
paHra M npuoOpeTeHHe YMEHHUH HCHOJIb30BaTh ATH 3HAHUA B (QOPMHUPOBAHMU MHTEpeca K
ornpeaenEéHHol 00JIacT POo(ECCUOHATBLHON JISATSIIBHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIH K BBIOOpY
y4eOHOTO 3aBeICHUS TSI TPOJODKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

JlocTikeHne Lenau u3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriayOi€HHOM YypOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOCHHE OOYYAIOIIUMIUCS CHCTEMbI OHMOJIOTMYECKHUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSAX, KOHLEIIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IPaBHJIAX, COCTABISAIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO0 KapTUHY MHUpa; O CTPOCHHH, MHOTOOOpa3uu M OCOOEHHOCTAX
Ouosornyeckux cucteMm (KieTka, OpraHu3M, IMOMyJsALuUs, BHJ, OHOreoleHo3, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4aroluxcs ¢ METOAAMM IMO3HAHUS >KUBOM MPUPOJBI: UCCIIENOBATEIbCKUMU
MeTOoJaMH OMOJIOTUYECKUX HAYK (MOJIEKYJISPHOW M KJIETOYHOW OMOJIOTHHU, SMOPHUOJIOTHH B OUOJIOTHH
pa3BUTHs, TEHETUKU M CEJEeKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOH OMOJIOTHH, MaJICOHTOJIOTHH,
9KOJIOTUH ); METOJJAMH CaMOCTOSTEIBHOTO IPOBEICHHsI OMOOTHUECKUX UCCIIE0BAaHUH B 1abOpaTopuu
U B ipupojie (HaOIroaeHne, N3MepeHHe, IKCIIEPUMEHT, MOJEIIUPOBAHHE);

OBJIaJIcHHME OOYy4YaloIMMUCS YMEHHUSIMU: CaMOCTOSITEIbHO HAaXOJUThb, AaHAJIW3UPOBaTh U
UCMOJb30BaTh OMOJOTMYECKYI0 HH(POPMALMIO; TOJb30BAaThCS OMOJIOIMYECKONW TEPMHMHOJIOTHEH U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXIY pPa3BUTHEM OMOJIOTUH U COLMAIBbHO-?)KOHOMHYECKUMH U
9KOJIOTMUECKUMHU TpoOJIeMaMU YEeIOBEYECTBA; OLICHMBATh IOCJIEICTBUS CBOEH JESATENbHOCTH IO
OTHOIIECHUIO K OKpY>Kalolleil MpUpoaHOH cpejie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBbIO OKPYXKAIOIIHUX
Joziel; 000CHOBBIBATh U COOJIIOJIATh MEphl NMPO(PUIAKTHKN WH(EKIMOHHBIX 3a00JIeBaHMM, MpaBuiIa
MOBEJCHUsI B IMpupoje U olecreyeHus Oe30MacHOCTH COOCTBEHHOM JKM3HEAEATENbHOCTH B
Ype3BhIYANHBIX CUTYalUSIX TPUPOJHOTO M TEXHOI'€HHOI'O XapaKTepa; XapaKTepu30BaTh COBpEMEHHbBIE
Hay4yHbI€ OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BuTHE Yy OOYyYaroIIMXCsl HMHTEUICKTYalbHbIX W TBOPYECKHUX CIIOCOOHOCTEH B Tmpolecce
3HAaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEJJOBAaHUSIMH B OHOJIOTHH,
pelaeMbpIMi €10 MpobieMamMH, METONOJIOTHed OHOJIOTHYECKOro HCCIEeIOBAaHUS, MPOBEACHUS
SKCIIEPUMEHTAJbHBIX  HCCIENOBAaHUM,  pelleHus  OHOJOTMYecKMX  3a/Jay,  MOJAEIUPOBaHUs
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYyYaroIIMXCS IIEHHOCTHOTO OTHOLICHHMS K J>KMBOM MNpUpOZEe B IEJIOM H K
OTIENbHBIM €€ 00BbeKTaM M ABJICHHUAM; (POPMUPOBAHHE HKOJIOTMYECKOM, FEHETHYECKOM IPaMOTHOCTH,
o01el KyabTypbl IOBEICHUS B PUPOJIE; MHTErPallui €CTECTBEHHO-HAYYHBIX 3HAHUM;



npuobpereHue 00yJarolmMMHCS KOMIETEHTHOCTH B PallMOHAIBHOM IPUPOJOINOIB30BAHUU
(cobmroneHne mpaBWl TIOBEACHUS B MPHUPOJE, OXpaHbl BUIOB, IKOCHCTEM, OHOC(Ephl), COXpaHEHUU
COOCTBEHHOTO 3/I0pOBbSI M 3/0POBBS OKpPYXKAIOMIMX JIoJeH (coOmoneHus Mep NpOPHIAKTHKU
3a0onieBaHui, oOecneueHne OE€30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYalHMSIX
MPUPOJHOTO M TEXHOICHHOIO XapaKTepa) Ha OCHOBE HCIOJB30BaHUS OMOJOTMYECKHX 3HAHUN U
YMEHHI B ITOBCETHEBHOM KU3HU;

CO3/IaHME  YCJIOBUH JUISI  OCO3HAHHOTO  BBHIOOpPAa  OOYYarOIIMMHCS  WHAWBHUIYAIbHOM
o0pa3oBaTeNbHOM  TPAaeKTOpPHM,  CHOCOOCTBYIOIIEH — mocieayioumieMy — npogecCHOHAIbLHOMY
CaMOONPEIEIICHNIO, B COOTBETCTBUU C MH/IMBUyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTSAMHU PETHOHA.

OO1m1ee yncIo YacoB, OTBEACHHBIX Ha M3y4YeHHE OMOJIOTUU Ha YIiIyOJIEHHOM YpOBHE CPEIHETO
obmiero oopazoBanus, cocrapisieT 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Hezento), B 11 kimacce —
102 gaca (3 gaca B HeZIeIIO).

Ot60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEeHUS OMOJOTHH OCYIIECTBISETCS C
yu€ToM crneun(uKd €ro CoJepKaHWs W HANpPaBICHHOCTH HAa MPOJODKEHHE OHOIOTHYECKOTro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATBFHOTO M BBICILIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM  yCJIOBHEM MpU OOydeHHWH OHOJOTMU Ha YIUIyOJNEHHOM YPOBHE SIBISIETCS
MpoBeJieHUE Ta0OPaTOPHBIX U MpaKTUYeCKuX paboT. Takxke ydacTue oOy4aromMXCs B BBINOJHEHUU
MPOEKTHBIX M Y4eOHO-HMCCIE0BATEIBCKUX padoT, TeMaTHKa KOTOPBIX OIPEIENISETCS YJUTeIeM Ha
OCHOBE UMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX PUPOIHBIX YCIOBHIA.



COILEPKAHUE OBYUYEHUASA
10 KITACC

ConepxaHue NporpaMMsl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY IOCYJapCTBEHHON
uroroBoi arrectanuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemenHass Ouoiorus — KOMIUIEKCHass Hayka. KpaTkas ucropuss pa3BUTHS OHOJOTHH.
buonornyeckue Hayku M u3ydaemble UMH 1poOsieMbl. DyHIaMeHTalbHblE, HPUKIAJHBIE HU
IIOMCKOBBIE HAY4HbIE UCCIIEOBAHMsI B OMOJIOTHH.

3nayenue OMOMOTUM B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccun, cBsa3aHHble C Ouonorueil. 3HaueHHWE OHOJOTMHM B MPAKTHYECKOW JIEATEIHLHOCTH
YeJI0OBEKa: MEAMIIMHE, CEIBCKOM XO035IICTBE, IPOMBILIJICHHOCTH, OXPaHE IPUPOBI.

JdemoHcTpauuu

[Moptpetsr: Apucrotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, Y. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3p OMOJOrMHM C JPYrUMH Haykamu», «CucremMa OHOIOIMYECKHX
HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JXKuBble cuctembl Kak NpeaMeT u3ydeHus Ouosoruu. CBOWCTBA KHMBBIX CHCTEM: €IUHCTBO
XMMHMYECKOI'O COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTD, CIOXKHOCTh U YHOPSALOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIPOU3BEIEHHUE, Pa3IpPa)kUMOCTb, U3MEHUYHUBOCTb, POCT H
pa3BUTHE.

YpoBHM  OpraHM3ani  KUBBIX CHCTEM:  MOJICKYJISIPHBIM,  KJIETOYHBIM, TKAHEBBIW,
OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoneHoTHYeckuii), OnochepHsbIi.
IIponecchl, npoucxoasiye B KHUBbIX cucTeMax. OCHOBHBIE NMPHU3HAKU KHUBOro. JKU3Hb Kak Gopma
cyuiecTBoBaHMs Marepun. Hayku, u3yuaroniyie »KuBble CHCTEMBI HA Pa3HbIX YPOBHSAX OpPraHU3alUHU.

N3yuenue »xuBbIX cucteM. Metonbl Ouosiormueckoil Hayku. HaOmionmenue, wusMepeHwue,
JKCIIEPUMEHT, CHCTeMaTH3anus, MeTaaHanus. [loHaTue o 3aBUCHMON M HE3aBHUCHMOMN NEPEMEHHOM.
IInanupoBanue skcnepumenta. IloctaHoBka m nposepka rumnorte3. Hyneas rumoresa. Ilonstue
BBIOOpDKHM M €€ JocToBepHOCTh. Pa3bpoc B Ouosnormueckux AaHHbIX. OlleHKa JOCTOBEPHOCTH
MOJIYyUEHHBIX  pe3ynbTaToB. [IpWuMHBI HMCKaKEHUsS pe3ylbTaToB dKcnepuMeHTa. [loHsTHe
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipl u cxembl: «OCHOBHBIE MPU3HAKU KU3HNY, «bronornueckue cucrembl», «CBoMCTBa
KUBOM Marepum», «YPOBHU OpraHM3aluu >KUBOM NPUPOAbDY, «CTPOCHHE J>KUBOTHOW KIIETKH»,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHoB YEJIOBEUECKOr0 OpraHusma», «buoreoueHosy,
«buocdepay, «MeTobl U3yUeHUs )KUBOH IPUPOJIBI».

O6opynoBanue: jgabopaTopHOe 000pYyIOBAaHUE IJisi MPOBEIACHUS HAOIIONECHUN, W3MEpPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonab30BaHUE PA3IUYHBIX METONOB IPU HM3YUYEHUH IKUBBIX
CUCTEM.

Tema 3. buosorust Kierku

Knerka — CTpyKTypHO-(QYHKIMOHANbHAs €IUHMIA >KUBOro. Mcropus OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kiuerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUS COBPEMEHHOMN KIIETOYHOU TEOPUHU.

Meroapl MOJIGKYJIApDHOH ¥ KJIETOYHOH OHMOJOTHH: MHKPOCKOIHMS, Xpomarorpadus,
anekTpodope3,  METOA  MEUEHbIX  aroMoB,  auddepeHmanpbHoe  HEeHTpUYTUpOBaHUE,



KYIbTUBHUPOBAaHUE KIETOK. M3yuenue @QUKCUPOBAHHBIX KIemoK. DIEKTPOHHAs MHUKPOCKOIHS.
Kongokanvnaa mukpockonus. Bumanvhoe (npusxcusnennoe) usyyeHue Kiemox.

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOID», «IJEKTPOHHBIM MHKpPOCKOI», «lcTopus
pa3BUTHS METOJI0B MUKPOCKOIIUI.

OObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOIpENapaTbl pPacTUTENbHBIX, J>KUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «/3ydeHne METONOB KIETOYHOW Owojoruu (Xpomatorpadmus,
anekTpodopes, nuddepennuanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YIbTPAMUKPO3JIEMEHTHI. Bosia u €€ posb kak
pacTBOPUTEIIS, peareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPEryisiquu. MuHepaibHble
BELIECTBA KJIETKU, UX Onosiornyeckas posib. Posib KATHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BellecTBAa KIETKH. buonormyeckue nonaumepsl. beiakn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl 6enkoBOil Monekyinbl. [lepBuuHas cTpykTypa Oenka, MenTuaHas CBA3b.
Bropuunasi, TpeTuuHas, dYeTBepTHYHAas CTPYKTypbl. Jlenatypamus. CBoiicTBa  OenKOB.
Knaccudukanus 6enkos. buonornueckue pyHkimu 60enkoB. [lpuonui.

VYrneBoabl. MoHocaxapuabl, Aucaxapuibl, oJdrocaxapuibl U nonucaxapuisl. OOmuMi miaxH
CTpOeHHS U (PU3NKO-XUMHUYECKHE CBOMNCTBA YIIIeBOJ0B. buonoruueckue GyHKIUU YIII€BOOB.

Jlununet. ['uppodunsHO-rHApOdOOHBIE cBolicTBa. Kinaccudukarus nunuaos. Tpurnuuepusl,
dochomumuapl, Bocku, crepouabl. buonmormueckue ¢QyHkmum munuaoB. OOmme cBoiCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CAaMO3aMBIKaHHUIO, TIOTYTIPOHUIIAEMOCTb.

Hyxneunnoseie xucnotel. JIHK n PHK. Crpoenue HykinenHOBBIX KucioT. HykneoTunasl.
[Tpunnun xommiementapHoctd. [IpaBuno Yaprapga. Crpykrypa JAHK — nBoiiHas crnmpais.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekynbsl AT®. Makposprudeckue cBsizu B Mosekyne AT®. buonornueckue
¢byaxkunn  AT®. BoccraHoBiIeHHBIE TEPEHOCUMKH, WX (QYHKIMH B KIETKe. /[pyeue
nykneosuompugocpamor (HT®). Cexenupoanue IHK. Memoowv: cenomuku, mpanckpunmomuxu,
NpPOMeoOMUKU.

CrpykrypHass Ouosorusi: Ouoxumuyeckue U OHO(PU3MUECKHE HCCIEA0BaHUsS COCTaBa M
IIPOCTPAHCTBEHHOM CTPYKTYphl OMOMOneKyi. Mooeruposanue cmpykmypol u )yHKYul 6UOMONEKYT U
ux xomnaexcos. Komnvromepnoiii ousaiin u opeaHuueckuil cunmes OUOMONEKYNL U UX HEeNpUPOOHbIX
aHano208.

JdemoHcTpanuu

[Toptpetsr: JI. [lonuur, dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne  XMMHUYECKMX ~ JJEMEHTOB B HEXHBOW  NPUPOIEY,
«Pacrnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubr u cxembl: «llepuomuueckas TabMWIIa XUMHYECKHX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIBI», «BelecTBa B cocTaBe opraHu3mMoBy, «CTpoeHHe MOJIEKYIbl Oenka», «CTpyKTyphl
0enxoBOM MoseKynbl», «CTpoeHHe MOJeKyd yriaeBofoB», «CTpOeHHE MOJIEKYN JIUIUAOBY,
«HyxnenHoBbie KUCTOThIY, «CTpoeHre MoJIeKybl ATD.

O6opynoBaHue: XUMUYECKast IOCy1a U 000pyJ0BaHHE.

JlabopaTopnasi pa6ota «O0HapyxeHHEe OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi padora «lccinenoBaHue HYKJIEHHOBBIX KHCJOT, BBIIEIECHHBIX M3 KIIETOK
Pa3INYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKUMH KJIETKH



Tunsl KJI€TOK: JyKapuoTHUeckas W Hpokapuotudeckas. CTpyKTypHO-(QYHKIHOHAIbHbIE
00pa30BaHMsI KJICTKH.

Crpoenne npokapuoTuueckoil kiaetku. Kinerounast crenka Oakrepuil u apxei. OcoOeHHOCTH
CTpOeHHS reTepoTpodHOM U aBTOTPOPHON MPOKAPHOTUYECKUX KIETOK. MEeCTO U poJsib MPOKapuoOT B
OHolLIEHO3aX.

Crpoenre W (QYHKIMOHUPOBAHHE 3YKapUOTHYECKOM KieTkH. [lmazmaruueckas memOpaHa
(mmasmanemma). CTpykTypa Ia3Matudeckoil  memOpanbl. TpaHcmopT  BemecTB — 4epes
MJIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIN (muddysus, oOneryéHHas muddys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropt). I[lomynmponuniaemocts MmemOpanbl. Pabota
HATPUH-KAIMEBOr0 HAacoca. DHJOIMTO3: MUHOLUTO3, (aromuro3. Dx3omuTo3. Kierounas creHka.
CrpykTypa 1 GyHKINN KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Hurtomnazma. IluTo3oms. IluTockener. JIBuwxkeHue uMTOmIazMbl. OpraHouIbl KJIETKH.
OnHomeMOpaHHBIE OPTraHOWIBI KIETKH: sHaoruiazmatudeckas cetb (OIIC), ammapar ['onbmku,
JU30COMBI, MX CTpoeHHe u (yHKIuH. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPTAaHOWIOB KIIETKH.
CrpoeHue TrpaHyISIpHOTO peTuKyiayma. Mexanusm Hanpaénenus 6enxos ¢ JIIIC. Cunres
pacTBopuMbIx  OenkoB.  CuHTe3  KJIETOYHbIX  MeMOpaH.  ['maakuii  (arpanHynsipHbIN)
sHAOIUIa3MaTHUeckuii petukynyMm. CekperopHas ¢yHkuus amnmapara [onpmku. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka denkoe 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyoun pacturenbHbIX KieToK. Kirerounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWUIBI  KJIETKH: MHUTOXOHAPUHU, IUIACTUABL  [Ipoucxoswcoerue
mumoxonopuui u naacmud. Cumobuoeenes (K.C. Mepeoswckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHAPUM ¥ TwiacTuld. [lepBuYHBIe, BTOPUYHBIE ¥  CIIOKHBIC IIJIACTHIBI
(OTOCHHTE3UPYIONTUX FYKAPHUOT. XIJIOPOILIACTHI, XPOMOIUIACTBI, JICHKOILIACTHI BBICIIUX PACTCHHIA.

HememOpannble opranounsl kinetku CTpoeHue M (QYHKIHMHM HEMEMOpaHHBIX OPraHOWIOB
KineTku.  PuGocombl.  IIpomeoswcymounvie  gpuramenmuvl.  MukpoduiaaMeHTbl.  AkmuHogvle
Muxkpoguramenmol. MBpIIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHBIX — KIEeMOK.
Muxkporpybouku. Kiierounsiii nentp. CTpoeHuMe U JBUKEHUE IKTYTUKOB M  pPECHHUYEK.
Muxkpotpybouku nuroruasmsl. LlenTpuons. benku, accoyuuposannvle ¢ mMuxkpoguiamenmamu u
muxpompybouxamu. Momopnvie 6enxu.

Snpo. OOGosiouka sapa, XpOMAaTHH, KapuoIjasMma, SAPbILIKA, UX CTPOEHHE MU (DYHKIUH.
SAnepubiii 6enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(A3HOM SIIPE.
dyxpomamun u cemepoxpomamun. beakn XpoMaTuHa — TUCTOHBL. JJuHamuka sA0epHou 00010YKU 8
mumose. Hoepmwiti mpancnopm.

Knerounsle BkitoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK JYKapuUOT (PacTUTENBbHOM,
KUBOTHOM, TprOHOIN).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE DYKAPHUOTHUECKON KIIETKN», «CTpOCHHE KUBOTHOU KIETKHY,
«CTpOo€HHE  pacTUTENbHOW  KIETKM», «CTpO€HHE MHTOXOHIpUW», <«Aapo», «CrpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKPOIPENapaTbl pacTUTEIbHBIX, KHUBOTHBIX KJIETOK,
MHUKpPOIIpEnapaThl 0aKTepHaIbHBIX KIETOK.

JlaGoparopHas padora «3yueHne CTpoeHHS KIETOK Pa3IMYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopunasi padora «lMccnenoBanue IuiasMoiu3a M JACIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKaxX».

IIpakTHyeckasi padora «lI3yueHue ABUKEHUS HUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMpeBpallleHUe JHEPruM B KJIeTKe



AccuMmISIMSL U AUCCUMUJISIUSL — JBE CTOPOHBI MeTaOosin3ma. Tumbl oOMEHa BEIeCTB:
aBTOTPOGHBIA U reTepoTpoHBIA. YuyacThe KUCIOpoaa B OOMEHHBIX Ipoleccax. DHEPreTHYecKoe
obecnieyenue kieTku: npespaiieHne AT® B oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapakTep
peakuuii KJIeTo4Horo meradonuszma. DepMeHTHI, UX CTPOEHHUE, CBOICTBA U MEXaHU3M JEUCTBUS.
Kodepmentsl. Otnuunst (pepMEHTOB OT HEOPraHMYECKHX KaTajau3aToOpoB. belku-akTUBaTOpHl U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIIUN OT PA3ITUYHBIX (PaKTOPOB.

IlepBuuHbIl CUHTE3 OpraHMYECKMX BellecTB B KieTke. dorocuHTes. AnoxcueenHvii u
oxcuzenHvlll pomocunmes y baxmeputl. Ceemocobuparouue nuemeHmol U NUSMeHmMvl PeaKyuoHHO20
yenmpa. Ponb XxmoporacToB B mpouecce porocuHTe3a. CBeToBast U TeMHOBas pa3bl. Pomoovixarue,
C3, C4 u CAM-munvr pomocunmesa. IlpoaykTuBHOCTH (OTOCHHTE3a. BiusSHUE pa3TUYHBIX
(akTOpoB Ha CKOPOCTH (poTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XeMmocunrte3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUGUIUPYIOLUIHNE OaKTepuu,
XKelle300aKTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HAaUeHUE XeMOCUHTE3a.

AHa’poOHble opraHu3mbl. Buabl Opokenus. IIpoaykTbl Opo’keHUS M HMX HCIOJb30BaHUE
9YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOIOTUU M BO3OYIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. OTambl SHepreTudyeckoro oOmeHa. [loAroToBUTENBHBIM ATarl.
I'mukonan3 — 6eCKUCIOPOAHOE pACHICTIICHUE TIFOKO3HI.

buonoruueckoe okucieHUE, WM KJIETOYHOE JbIXaHue. Poiab MHUTOXOHApPUH B mpoleccax
ouonornyeckoro okucienus. Lukmmueckue peaknun. OxucnutensHoe  (dochopuirpoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cunmez AT®: paboma npomonnoti AT@-cunmasuol.
[IpeumymiectBa a’poOHOro myTH oOOMEHa BEHIECTB TMeped  aHadpOOHBIM. DQPPEKTUBHOCTD
SHEPreTHYecKoro oOMeHa.

JdemMoHcTpanuu

[optpersr: x. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «POTOCHHTE3», «DHepreTudeckuii obmen», «buocuHTe3 Oemnkay,
«Ctpoenue pepmenTa, «XeMOCUHTE3Y.

O6opynoBaHHe: CBETOBOM MMKPOCKON, OOOpYJOBaHHME [UIsl NMPUTOTOBJIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopatopHas pabora «/3ydyeHue KaTaaUTHUYECKONH aKTUBHOCTH (DEPMEHTOB (Ha MpHUMeEpe
aMUJIa3bl WIM KaTaaasbl)y.

JlabopaTopHnas padora «/3yuenue ¢hepMEHTATUBHOTO paCIICIUICHUS MEPOKCHIa BOJAOPOIa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajau3anus eé B KJIeTKe

Peakuun marpuuHoro cuHtes3a. IIpMHIMI KOMIUIEMEHTapHOCTH B PEAKIHUSAX MAaTPUYHOTO
cuHTe3a. Peammsanust HacneAcTBeHHON wuHpopManuu. [eHeTHYecKWii KOA, €ero CBOMCTBA.
Tpanckpunuus — marpuunblii cuHte3 PHK. IlpumHnmmel TpaHCcKpUnuu: KOMIUIEMEHTapHOCTb,
AHTUNAPAIUIETBHOCTh, aCUMMETPUUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ srambel. Yuactue TpancnopTHeix PHK B OuocunTese Oenka. YcnoBus
6uocunTe3a 6enka. Konupoanue aMuHokucioT. Posibs pubocom B OnocuHTe3e Oenka.

Cogpemennvie npeocmasgnenus o cmpoenuu 2enog. OpraHuzanus IreHOMa y MpPOKapuoT U
9YKapHOT. Perynsmus akTUBHOCTH T'€HOB y mpokapuoT. ['unote3a onepona (®. XKako06, XK. Mano).
MonexynapHvle mexanuzmul dKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynsayuu pabomul
2eHo6. Perynsaius 0OMEHHBIX MTPOIIECCOB B KieTKe. KiteTounplil romeocTas.



Bupycbl — HekiieTouHble (OpPMBI KU3HU U OOIUTaTHble mapa3uThl. CTpOEHHE MPOCTHIX U
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. Kusnennvii yukn JTHK-codepacawux supycos,
PHK-cooeporcawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHsbie 3a001eBanus yenoBeka, )kuBoTHbIX, pacteHuid. CIIN/, COVID-19, conmanpabie 1
MEAUIIMHCKUE MPOOIEMBI.

Buoungpopmamura: unmeepayus u ananus borvuiux maccusos («bigdatay) cmpyxmyphuix
buonocuueckux oannvix. Hanomexnonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvie pyukyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabnuuer u cxemsl: «brocunres 6enkay, «I'eneTnueckuit koay, «Bupyce», «baktepuodaruy».

IMpakTnyeckas padora «Co3nanue MOJICIIH BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsrnii muki, ero nepuozs! u peryisinus. Matepdaza u Muto3. OcoOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdaze. [loaroroBka kiIeTkM K  JeneHuto.  [IpecmHTETHYCCKUIt
(MOCTMUTOTUYECKUI), CHUHTETUYECKHH M TOCTCHHTETUYECKUN (MPEMUTOTUYECKUI) TMEPUOJIBI
nHTEep(Da3HI.

Marpuunsiii  cunre3  JHK -  pemmkanumsa.  [lpuHnmnsr  perumkanmun — JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIN CHUHTE3, AHTUIAPAILIEIbHOCTh. MEXaHNU3M peIIMKALAN
JTHK. Xpomocomel. CTpoeHre XxpoMocoM. Tenomepsl U TenomMepasza. XpOMOCOMHBII HA0Op KJIETKH —
KapuoTuil. JIurionaHbIi U rarionaHbIi Habopsl XpoMocoM. ['omosoruunbsie Xxpomocomsl. [TonoBeie
XPOMOCOMBI.

Henenue xkietku — MuTo3. CTaguu MUTO3a U IPOUCXOJAIINE B HUX Ipoliecchl. TUmbl MUTO3A.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kieTouHasi THOENb — aromnTo3.

Krnerounoe siypo, Xxpomocombl, (yHKIIMOHANbHAs TEHOMHKA. Mexanusmvl nporugepayuu,
ougepenyuposxu, cmapenuss u euberu xkiemox. «lugpposas xkniemka» — ououngopmamuvecxue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanuu

Tabmuiel 1 cxembl: «OKW3HEHHBIM LUK KIETKH», «MHTO3», «CTpoeHHE XPOMOCOMY,
«Penmukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparsl: «MuTo03 B KJIETKaxX KOpellKa JyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOITpeNapaTaxy.

JlabopaTopunasi pa6ora «HabGmiomeHue MuTO3a B KIETKaX KOHYMKA KOpeIlka Jyka (Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonornueckoe pa3HooOpa3zue OpraHU3MOB. OAHOKJIETOUYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS M KU3HEAESITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, ApYyrue MNpoTHCThl. KoloHuanbHbIE
OpraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3ma. TkaHW, OpraHbl U CHUCTEMBI OpPraHOB.
OpranmsM kak eguHoe nenoe. ['omeocras.

Tkanu pactenuii. Tumnbl pacTUTENbHBIX TKaHEi: oOpa3zoBaTelibHasA, TOKPOBHAsSI, MPOBOAAIIAL,
OCHOBHasi, MexaHu4deckas. OcoOeHHOCTH CTpoeHHs, QYHKIIMHA M PACIIONOKCHHsI TKaHEeW B OpraHax
pacTeHui.



TkaHM J)KMBOTHBIX M Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEW: DIMTEIUANIbHASA, COCIUHUTEIIbHAS,
MblleyHas, HepBHasg. OcoOEHHOCTH CTpoeHUs, (QYHKIMA M pPacHoOJOXKEHUs TKaHEH B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble UM I'eHEpaTUBHBIE OpraHbl pacTeHWi. OpraHbl M CHUCTEMBI OPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIUU OPraHOB U CUCTEM OpPIaHOB.

Omnopa tena opranuzmoB. Kapkac pactenuit. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
XKUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBH>KeHHE OpraHu3MOB. [IBM)KEHUE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KIYTUKOBOE,
pecHMYHOE. /JIBMKEHME MHOTIOKJIETOYHBIX pAaCTEHUH: TPONM3MbI M  HacTuu. JIBHkeHue
MHOTOKJICTOYHBIX JKHBOTHBIX M YeJIOBEKa: MbllleyHast cucreMa. Peduexc. CkeneTHbIe MBIIIIBI U UX
paborta.

IIntanue opranmsmos. IlornomieHue BOABI, YITIEKMCIIOrO ra3a M MHMHEPAIBHBIX BELIECTB
pacteHusamH. [Iutanue KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPUKIIETOUHOE nuiieBapenue. [Inrtanue
[I03BOHOYHBIX KHUBOTHBIX. OTHENbl NMILEBAPUTENBLHOIO TpakTa. [luiieBapuTenbHbIE KeNe3bl.
[InmeBapuTenpHas CUCTEMA YEI0BEKA.

Jpixanue opranu3moB. Jlpixanue pacteHuid. [[pixanue xuBOTHbIX. Juddysus rasos yepes
noBepxHOCTh KieTku. KokHoe npixanue. JlpixatenbHas noBepxHocTh. JKaOepHoe u JIErodHoe
IbIxaHue. JpIxaHue MO3BOHOYHBIX UBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHHUS
JIETKMX IO3BOHOYHBIX KMBOTHBIX. JlpIXaTenbHas CHCTEMA YeJIOBEKA. MeXaHNn3M BEHTWIALMM JETKUX
y OTHUI ¥ MileKonuTaromux. Perymnsuus apixanus. [lpixarenbHble 00bEMBI.

Tpancnopr BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIIOpT BELIECTB
y )kUBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHass cucTeMa O3BOHOYHBIX KUBOTHBIX
n uenoBeka. Cepale, KpOBEHOCHbBIE cocyAbl U KpoBb. Kpyrum kpoBooOpaieHus. DBOIIOLUOHHbBIE
YCIOXKHEHHUsI CTPOEHHsI KPOBEHOCHOM CHCTEMBbl MO3BOHOYHBIX JKMBOTHBIX. Paborta cepama u eé
perynsauus.

Boinenenne y opranusmoB. BeiaeneHue 'y pacteHud. BelneneHue y  KMBOTHBIX.
CoxpaturenpHble Bakyosu. Opranbl BbiieneHus. OuiabTpanus, cekpeuns U oOpaTHOE BCachlBaHHE
KaKk MEXaHM3Mbl pabOThl OpraHoB BbIAeieHUsA. CBA3b TMOJOCTH Tejla C KPOBEHOCHOU U
BBIICJIUTENILHON CUCTEMaMHU. BblfielieHne y MO3BOHOYHBIX )KMBOTHBIX U uenoBeka. [louku. Ctpoenne
U pyHKUMOHUpOBaHUe HeppoHa. OOpazoBaHUE MOYH Y YellOBEKa.

3amuTa y OpraHu3MOB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. CrHopbl OakTepuil U IUCTHI
MpocTeHmuxX. 3amMra y MHOroKJIeTouHbIX pacteHuid. Kyrtukyna. CpeacrtBa mnaccuBHOM U
XHUMHUYECKOU 3aIUThl. ODUTOHIIUIHI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI N MX MPOM3BOAHBIE. 3alllUTa OpraHU3Ma OT
6one3neil. UMmyHHas cucrema yenoBeka. KieTouHslit 1 rymopalibHbIil UMMYHUTET. Bposkn€HHBIN 1
MpUOOPETEHHBIN cnerudpuyeckuii UMMyHHUTET. Teopusi KiIOHaJIbHO-celleKTUBHOrO umMmyHurera (I1.
Opmux, ®. M. bepner, C. ToneraBa). BocnanurenbHble OTBETBl OpraHu3MoB. Poib BpoXJIEHHOTO
MMMYHHUTETA B PA3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTh U peryisinus y opraHu3mMoB. Pa3ipaxuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocTh U peryisinus y pacTeHuil. PocToBble BeniecTBa U X 3HaYCHUE.

HepBHas cucrema u pediaekTopHas peryisuus y *KUBOTHBIX. HepBHas cuctema u €€ OT/Iensl.
OBOJIOIIMOHHOE YCJIOXKHEHHE CTPOEHUSI HEPBHOM CHCTEMBI Y KMBOTHBIX. OT/AEIBI TOJIOBHOIO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEIICKCHI.

I'ymopanbHas perynsuus W 5SHIOKPUHHAs CUCTEMa JKMBOTHBIX M 4enoBeka. JKeresbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. [IeiCTBHE TOPMOHOB. B3auMOCBS3b HEPBHOMN U S3HIOKPUHHON
cucreM. [ unoranamo-runoduzapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. ITaBnos.



Tabmupr u  cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIHY,
«bakrepun», «Ipocreiimmey, «Opransl IBETKOBBIX pacTeHU», «CHCTEMbl OpPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMbix», «Tkanu pactenuit», «KopHeBble CHUCTEMBI»,
«Ctpoenue crebdisn», «CTpoeHHe JTUCTOBOM MIACTUHKNY, «TKaHU KUBOTHBIX», «CKelleT YeIoBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucteMay, «JlpixatenbHas cucrema», «HepBHas
cucteMay, «Koxay, «Mpbliiednas cucreMa», «BoiaenutenbHas cucrema», « QHIOKPUHHAS CUCTEMAY,
«Ctpoenne wMmbimb», «Mmmynurery, «KumeunonosnoctHeie», «CxemMa NUTaHUS PACTEHUI,
«KpOoBEHOCHBIE CUCTEMBI MO3BOHOUYHBIX XUBOTHBIX», «CTpoeHue ruzipel», «CTpoeHUE IIaHapUmn»,
«BuyTtpennee crtpoeHue goxkaeBoro uepBs», «HepBHas cucrema poeio», «HepBHas cucrema
nsarymkny, «HepBHas cucrema npecMbikaronuxcs», «HepBuast cucrema nruiy, «HepBHas cucrema
MJICKOTUTAINX», «HepBHas cucTeMa yenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaThl OIHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEW, PaKOBHUHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, WUIJIOKOXKHX, >KUBBIC
9K3EMIUIAPhl KOMHATHBIX PACTCHHIA, TepOapuu pPacTCHUH Pa3HBIX OTNEIOB, BIKHBIC IMPETapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJJICKIIMM OECIIO3BOHOYHBIX >KHBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Al AEMOHCTPALMUA MOYBEHHOTO M BO3AYIIHOTO MUTAHHS PACTEHUH, pacIICTIICHHUS
Kpaxmana u OenkoB moj jeiicTBueM (EepMEHTOB, 00OpYIOBaHUE MAJS IEMOHCTPAIMH OIMBITOB IO
M3MEPECHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX ABMKCHUHN, MOJIEIH TOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUII.

JlaGopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokeHHe U pa3BUTHE OPTAaHU3MOB

@opMBl pa3MHOXKEHHSI OpTraHU3MOB: Oecrojioe (BKJIOYas BETeTaTUBHOE) W TMOJOBOE. BuIs
0ecrooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALHNS, (pparMeHTaIus, KIOHHPOBaHNUE.

[TonoBoe pazmuoxenue. [lonoBeie kietku, wim rametsl. Meio3. Craguu meio3a. [loBegenue
XpoMocoM B Meno3e. KpoccuHrosep. bronornuecknii cMbICi Meio3a U ITOJIOBOTO Iporecca. Menos
Y €r0 MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpieBoe pa3ButTue. ['ameTorenes y ®«uBOTHbIX. [lonoBeie xkene3pl. OOpazoBanue u
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CTpOEeHHE MOIOBBIX KIETOK.

OmooTBOpeHHE W SMOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI OIUIOOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHUONOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopgozenes — oOna u3 enasHvix npobaem smopuonoeuu. Konyenyus mopgpoeenos u
Mmooenu mopgozenesa. Cranuu sMOpHOreHe3a )KUBOTHBIX (Ha nmpumepe Jarymmku). Ipobaenue. Tumnbt
npoOneHus. [Jemepmunuposannoe u HedepmMuHuposanmoe opobneHue. bnacmyna, munet 6nacmyn.
OcoOeHHOCTH JIpOOJICHHUST MIICKOMUTAIONINX. 3apoAbIIIeBble JUCTKUA (racTpyisius). 3akiajka
OpraHoB M TKaHEH M3 3apoJIbIIIEBBIX JIMCTKOB. B3anMHOE BIUsHME 4YacTel pa3BUBAIOUIETOCA
3apojpliia (3MOpHOHANbHAS WHAYKIMS). 3akjajKa IUlaHa CTPOECHMsSI XKMUBOTHOTO Kak pe3yibTaT
MepapXUUeCKNX B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHAIBPHOE pPa3BUTHE Pa3IMYHBIX
(haKTOpOB OKPYKAIOIIEH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [TocTamMOproHanbHbI TiepuoA. [Ipsmoe u HempsiMoe pa3BHUTHE.
PazButne ¢ meramopdo3om y OECHO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. buojormueckoe
3HAQYEHHE TPSIMOTO M HEMPSIMOTO PAa3BUTHS, WX paCHpOCTpaHEHHWE B MpUpojae. THIBI pocTa
KUBOTHBIX. (DaKTOPBI PEryisiliik POCTa XUBOTHBIX U YenoBeka. CTaauu TOCTIMOPHOHAIBHOTO
pa3BUTHUSL Y XKUBOTHBIX M 4YenoBeka. [lepumonbl oHTOorenesa uyenoBeka. CTapeHHe M CMEPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.



Pazmuoxxenue u pasutue pactreHuii. ['lametoput u cropodur. Meiio3 B )KU3HEHHOM ITHKJIE
pactenmii. Obpa3zoBaHue crop B mporecce Mmeio3a. ['amerorenes y pacrenuii. OmionoTBOpEeHUE U
pa3BUTUE PACTUTENIbHBIX OpraHu3MoB. JIBOWiHOE OIIOJAOTBOPEHUE Yy LIBETKOBBIX PACTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuipl u cxembl: «BereratuBHoe pa3MHOXKeHHE», «TUIbl OECroNoro pa3MHOXKEHUSY,
«Pa3MHOXeHUE XJIaMUJIOMOHAbI», «Pa3MHOXeHue 3BrieHbl», «Pa3mMHOXeHHe Tuapb», «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SAWLEKIETKH U cliepMaro3oua», «OCHOBHBIE CTaaUU
OHTOreHe3a», «lIpsiMoe u HenpsAMmoe pa3ButHe», «PazBuTHE MaliCKOro Xyka», «Pa3Burue capanumy,
«Pa3ButHe JArymkn», «JIBoiiHOE OIUIOJAOTBOPEHUE y LIBETKOBBIX pacTeHUi», «CTpOEHHE CEeMSH
OJIHOJOJIBHBIX M JBYJOJIBHBIX pacTE€HUN», «OKU3HEHHBI LUK MOPCKOM KamycTbl», «OKW3HEHHBII
LUK MXay, « KU3HEHHBIN HUKII MTAOPOTHUKAY, <«/KU3HEHHBINA LUK COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnaparbl SHIEKIETOK U CIepMaTO30MJIOB,
Mozeinb «L UK pa3BUTHS JISTYILIKI.

JlabopaTtopnass pabGora «lI3yyeHue CTpoeHHs TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckasi padora «BpisiBIEHHWE TMPU3HAKOB CXOACTBA 3apOABIIIEH IMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOMXEHUS BBICIIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIeICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U Pa3BUTHUS T€HETUKU Kak Hayku. Pabotsl I'. Menaens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHBIX y4€HbIX B pa3BuTum reHetuku. Paborsl H. K. Kombrosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, HO. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETHYECKHE MMOHATHS U CUMBOJIBL. | OMOJIOTMYHbBIE XPOMOCOMBI, aJUI€JIbHbIE T€HBI,
aTbTEPHATUBHBIC TPU3HAKHU, JOMHHAHTHBIM M PEIIECCUBHBIN IMPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA,
qucTas JUHHS, THOpUABI, reHoTurl, ¢peHoTurl. OCHOBHBIE METOJBI T€HETHKU: THOPHUI0IOTHYECKUH,
LUTOJOTUYECKUNA, MOJIEKYJIIPHO-T€HETUUECKHI.

JdemMoHcTpauuu

[Moptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPEIIMBAHHUS.

JlabopaTopHas padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHU».

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuiiBanue. [lepBbiii 3akoH MeHzaenst — 3aKOH €JUHO00pa3us THOPUIOB
nepBoro mnokosieHud. IIpaBuno nomuHupoBaHus. Bropoit 3akoH MeHnenss — 3aKOH pacllerIeHUs
npu3HakoB. LluTonoruueckre 0OCHOBbI MOHOTHOPUIHOTO CKpelIBaHus. [ unore3a 4ucTOTh raMer.

AHanmusupyrolee ckpemuBanue. [IpoMexyTouHblil Xapakrtep HacinenoBaHus. PacmiernieHue
MIPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpunnoe ckpeumBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCUMOTO HACTIEOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CueruienHoe HacienoBaHue Tpu3HakoB. PaGoter T. Moprana. CuemieHHOE HacieIOBaHHE
I€HOB, HAPYIICHHUE CLIETUICHHS MEX 1Y TeHaMU. XpOMOCOMHAs TEOPHUsl HACTIEACTBEHHOCTH.

I'enernka mnoma. XpOMOCOMHBIM MEXaHM3M OIpeAeiaeHUs Ioja. AyTOCOMBI U IIOJIOBBIE
XpoMOocOMBbl. ['OMOramMeTHbIi M rereporaMeTHbld 10Jd. ['eHeTHdeckas CTPyKTypa TIOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKoB, CLETVIEHHBIX C ITOJIOM.



lenotun kak menoctHas cucrema. IlieloTponusi — MHOMKECTBEHHOE JCHCTBHE TIEHA.
MHoxecTBEHHBIN amienu3Mm. BzaumoaeiicTBue HeauienbHbIX TeHOB. KoMIIIIeMEeHTapHOCTh. DNUCTA3.
[Tonumepus.

['eHeTnyeckuii KOHTPOJIb PA3BUTHUSL PACTEHMI, JKMBOTHBIX U YEJIOBEKa, a TaKke
(U3HONIOrMYECKHUX IPOLIECCOB, MOBEICHUS M KOTHUTUBHBIX (DyHKIUH. ['eHeTHyeckue MeXxaHH3MBI
CUMOHMOTeHE3a, MEXaHHM3Mbl B3aMMOJEUCTBHS «XO3SMH — MApa3uT» M «XO35MH — MHKPOOHOMY.
I'eneTnueckue acmeKThl KOHTPOJST M HM3MEHEHHUS HACIEACTBEHHOW HWH(POPMALUU B IMOKOJCHHUAX
KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuupl u cxemsl: «llepBelii M BTOpoM 3akoHBl MeHnnensa», «Tpetuil 3akoH MeHaensy,
«AHanm3upymolee ckpeuBanue», «HenonHoe nomuHupoBaHue», «CLEIIEHHOE HaciaeqoBaHUE
MpHU3HAKOB y Jpo3oduib», «['eHernka monay, «Kapuotumn uenoBeka», «Kapuotun apo3oduibby,
«Kapuorun ntuub», « MHOKECTBEHHbBIN AJTIENU3M», «B3anMoneiicTBHE T€HOBY.

O6opynoBanue: Mojenb Uil JAEMOHCTpallMU 3aKOHOB €AMHO0Opa3us TuOpHUIIOB IEPBOrO
MOKOJIEHUS M PpACLICIJICHUs IPU3HAKOB, MOJEIb i1 JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHUS IPU3HAKOB, MOJENb JJis JIEMOHCTpAlMU CLEIUIEHHOIO HACIENOBaHUsl IMPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKpompemnapar: «Jpo3odunay.

IIpakTnueckas padora «/I3yueHue pe3ynbTaToB MOHOTHOPUIHOTO CKpEIIMBAHUS Y
JPO30(UITBI».

IIpakTnueckas padora «/I3yueHue pe3ynbTaTOB AUTHOPUTHOTO  CKpPEIIMBAHHUS Y
TPO30(PUITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna W cpeisl npu  (¢opmupoBaHuM (eHotumna. M3MeH4YHnBOCTH
pu3HakoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE TPU3HAKUA. BUIbl N3MEHUNBOCTH: HEHACIIEACTBEHHAS
Y HaCJICJICTBEHHAsI.

MonudukanionHass u3MeH4YUBOCTh. Poib cpeabl B (QOpMHpPOBAHUM MOAU(PUKALMOHHON
n3MeHuuBoct. Hopma peakiuum npusHaka. Bapuanuonnslii psin m BapuauuoHHas KpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTunuueckass H3MEHUYMBOCTb. (CBOMCTBA TI'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bumabl
TFeHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHass M3MEHYMBOCTh. Me03 M TIOJIOBOM MpOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHYMUBOCTU. Ponb KOMOMHATHBHOW M3MEHUMBOCTH B CO3JIaHMM T'€HETHYECKOI'O pa3HooOpasus B
Ipezeax OQHOro BUAA.

MyTtaunoHHass W3MEHYMBOCTb. BuIbl MyTanmuili: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBbIE.
CroHTaHHBIE ¥ MHIYLUMPOBaHHbIE MYyTalUU. SOepHble M LUTOIUIA3MATUYECKUE MYTaIUu.
CoMaruueckue U 1nojoBble MyTaluu. [IpuurHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl U UX BIHUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOIO Ipoliecca. 3aKOH TOMOJOTMYECKHX psIOB B
HacnencTBeHHoU n3menunBoctu (H.M. BasunioB). BaesinepHas ”3MEHYMBOCTD U HAClI€ACTBEHHOCTb.

Onucenemuxa u 3INUSEHOMUKA, PONb OINULEHEMUUECKUX (HAKmMopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmupr u  cxembl: «Buabsl wu3mMeHunBOCTH», «MoaupuUKaMOHHAsS H3MEHUUBOCTbHY,
«KomOuHaTHBHAsE M3MEHUMBOCTHY», «Meiio3y», «OmnonoTBopeHuey, «l'eHeTnueckue 3a0oJeBaHuUs
yenoBekay, « Buasl myranuin.

O6opynoBaHue: >KMBbIE M TepOapHble 5SK3EeMIUISIPbl KOMHATHBIX pPACTEHUH, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJIAMUA U3MEHYUBOCTH.



JlaGoparopHas padora «MccnenoBanue 3aKOHOMEPHOCTEM Mo (UKAITTOHHON
n3MeHYUBOCTH. [locTpoeHne BapraliMOHHOIO psijia U BapUallUOHHOW KPUBOW.

IIpakTnyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4e10BeKa

Kapuorun yenoBeka. MexayHapoiHasi mporpaMMa MCCIIEI0BAHMS I'eHOMa yeaoBeka. MeTo bl
W3YYCHHSI ~ TEHETHKM  4YeNIOBeKa:  T'CHEAJOTWYEeCKUil,  OJMM3HENOBBIH,  ITUTOTCHETUYECKUH,
MOMYJISIIUOHHO-CTAaTUCTUUECKUM,  MOJIEKYJIsipHO-TeHeTudeckuil.  COBpEeMEHHOE  OIpezesieHue
IFE€HOTHIA: NOJIHOTEHOMHOE CEKBEHHPOBAHUE, F€HOTUIIMPOBAHUE, B TOM uucie ¢ nomompio [11[P-
aHanuza. HacneactBenHble 3a0o0iieBaHUsl yeloBeKa. |'@HHbIE M XPOMOCOMHbIE OOJIE3HU UeIOBEKa.
Bonesnn ¢ HacienCTBEHHOM MPenpacroyiOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOW TE€HETUKH B
MIPEIOTBPALCHUN U JIEYEHUM T'€HETHMUYECKHUX 3a0osieBaHMN 4enoBeKa. MeauKo-reHeTH4ecKoe
KOHCynbTHpOBaHHE. CTBOJNOBBIE KIETKU. [IoHATHE «reHeTMYecKoro rpysa». DTHYECKUE acCHEeKThl
UCCIIEIOBaHHUM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (axTOpbl TOBBINICHHONW YYBCTBHTEIBHOCTH 4YellOBeKa K (u3ndeckomy u
XUMHUYECKOMY 3arpsi3HCHMIO OKPYKAIOIIEW cpenbl. 'eHeTndeckas npeapacronoKeHHOCTh YElIOBeKa
K MaTOJIOTUSM.

JdeMoHcTpamun

Tabmuubr u cxembl: «Kapuotun uenoBeka», «MeToAbl H3y4eHUS TEHETUKH YEIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi Opranu3mMoB

JlomMecTukauuss U celekuus. 3apoXKICHHE CeleKUMd U JoMectukauuu. Yuenue H. .
BaBuiosa o LleHTpax MpOMCXOKICHUS U MHOTO0Opasusi KyJIbTypHBIX pacTeHuid. Ponb cenekuuu B
CO3/JaHUH COPTOB PACTEHHM M MOpPOA KUBOTHBIX. COpT, Mopona, mTaMM. 3aKOH T'OMOJIOTHYECKUX
Ps/10B B HacIeACTBeHHOM n3MenunBocty H. 1. BaBuiioBa, ero 3HaueHue 1Jisi CENEKIIMOHHONW PaOOTHI.

Mertoabl cenekMoHHOW paboThl. McKyccTBEHHBIH OTOOp: MacCOBBIH M WHAWBUIAYAJIbHBIMN.
Otanbl KOMOWHAIMOHHOW cesekinuu. VcnplTaHue mTpousBOAMTENeH MO MOTOMCTBY. OTOOp 10
TEHOTUITY C MOMOIIBI0 OLICHKH (PEHOTHNA MOTOMCTBAa M OTOOp MO I'€HOTHIYy C MOMOIIBI0 aHaIn3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ] CENEeKIIMOHHON paboThl. PaananinoHHBINH 1 XUMUYECKUI
MyTareHe3 Kak MCTOYHMK MYyTallUi y KyJIbTYypHBIX (opM opraHu3MoB. lMcmosp30BaHuE F€HOMHOTO
penakTupoBaHUus U MeTonoB pekoMOuHaHTHbIX JHK ans momydenust mcxomgHoro marepuana s
CEJIEKLUU.

[lonyyenne  monuruionjioB.  BHyTpuBmmoBas  ruOpumuzanus.  biuskopoactBeHHoe
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHoe ckpermuBaHue, uiau ayropuauur. ['ereposuc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuuu. OtnanénHas rudpuauszanus. [Ipeomonenue
Oecruionys MEXBUAOBBIX THOpHIOB. JlOCTHMXKEHHS CEJEeKIMM PAaCTeHUH U JKUBOTHBIX. «3enéHast
pesonioyusy.

CoxpaHeHHe 1 N3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKHUX POIUYEH
JUISL CO3JTaHUSI HOBBIX COPTOB U TMOPHUIOB CENbCKOXO3UCTBEHHBIX KYIbTYp. M3y uenue, coxpanenue u
Ynpaenenue 2eHemudecKuUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 6
Yensax YayuueHusi Cywecmeyiowux u cO30aHUs HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM 4Yucle C
NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIEe008AHUL, NEPedosblX Uoell U NepcneKmusHbIX
MexXHONI02UI.

JdemMoHcTpanuu

IToprpersr: H. Y. BaBuiios, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.



Tabmuipr u cxembl: «LleHTpBl MPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PAacTCHUID,
«3aKOH TOMOJIOTMYECKUX PAIOB B HACIEICTBEHHOM HM3MEHUYUBOCTHY», «METOIbl CEeIeKLUN»,
«Otnanénnas rubpuanzanusy», «MyTarenesy.

JlaGoparopHasi padora «/3ydyeHue COPTOB KYJIbTYPHBIX PACTCHUNW U TMOPOJ JAOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOJI0B CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Jkcekypeust «OCHOBHBIE METOAbl U JOCTHXKEHHUS CEJIEKIIMM PacTeHUl M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIHBITATENBHBIM Y4YacTOK, B TEIUIMYHOE
X03SIICTBO, B JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOI0TUS M CHHTETHYeCKAS OMOJIOTUSA

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTUH, — KIETOYHbIE M TKaHEBbIE KYJIbTYPHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaulluoHHas OMOTEXHOJIOTHS: XJIeOoneyeHne, MoaydeHHe
KHCJIOMOJIOYHBIX ~ TPOJIYKTOB,  BUHOAENHE.  MUKPOOMOJIOTHYECKUH  CHHTE3. OOBeKTHI

MHUKPOOHOIOTUYECKUX TeXHOIOTHi. [Ipon3BoACTBO Oenka, aMHHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOIOIMM U MUHCTPYMEHTOB LIEJICHAPABIECHHOTO U3MEHEHUS U KOHCTPYUPOBaHUS
TE€HOMOB C LIEJIBIO NTOJIyYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIMX HE BCTpEYarolIMecs B
pUpoJie OMOCHHTETUIECKUE TTYTH.

Kinerounas wumxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW DPACTEHUM M KUBOTHBIX.
Kpunobanku. Comarudeckas ruOpuausanuss M comMaTuyeckuil smOpuorenes. lMcnosib3oBaHue
ralylIouIoB B CEJNEKUUM pacTeHuu. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJIUKIOHATbHLIX anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOJOTBOpPEHUE.
PexoHCTpyKIMs SHLEKIETOK M KJIOHHPOBAaHUE JKUBOTHBIX. METOJ TpaHCIJIAHTALUU sAep KIETOK.
Texnonocuu  0300poéneHus, KVIbMUBUPOBAHUS U MUKDOKIOHANbHO20 — PA3MHOICEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasi M T€HHas WHXeHepus. VCKyCCTBEHHBI CHHTE3 IeéHa M KOHCTPYMPOBaHHUE
pekomOuHanTHbiX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHHSI W TEPCIEKTHBBI
XPOMOCOMHOMW U T€HHOIN MH)KE€HEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIEMbl TEeHHON MHKEHEPUH.

Menununckue OuorexHonoruu. IloctreHomHass uudposas meaunuua. IIIP-muarnocrtuka.
MeTab0a0MHBIN aHAIN3, TEHOLIEHTPUYECKU aHAJIN3 IPOTeOMa YesloBeKa JUIsl OLEHKU COCTOSIHUS €ro
310poBbs. Vcnonb30BaHNE CTBOJIOBBIX KIIE€TOK. TaprerHas Tepamus paka. 3D-OnouHxenepus amns
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEIMLMHCKUX TEXHOJOTUH, CO3/1aHUsI KOMIUIEKCHBIX TKaHeH
COYETaHUEM TEXHOJOIMi TpEXMEpPHOro OMOnpuHTHHra W ckaddonguHra s peuieHus 3aaad
MIEPCOHAIM3UPOBAHHON MEUIHBI.

Co3manrie BEKTOPHBIX BaKIMH C II€JbI0 OOecredeHus: KOMOWHWUPOBAHHOW 3alUThl OT
Bo3Oynuteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHHW3MOB (yHKuuoHupoBanus PHK-
COJIep KALINX BUPYCOB, BHI3BIBAIOIINX 0COOO OMAcHbIE 3a00J1€BaHMs YeNIOBEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuier u cxemsl: «/crnonb3oBaHEe MUKPOOPTaHU3MOB B NPOMBIIIIEHHOM MPOU3BOJACTBEY,
«Knerounast nHxeHepusn», «I'eHHass HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnyeckas padora «lloayueHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikcekypenst «bHOTEXHOJIOTHS — BayKHEHIasi MPOU3BOAMTEIbHAS CHJIa COBpPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaenue U pa3BuTHE IBOJTIOIUOHHBIX MPeEACTABJEHUA B 0M0JI0THHI



OpomonronHas Teopust Y. JlapBuna. [Ipennochiiki BOZHMKHOBEHUS AapBUHU3MA. JKU3HB U
Hay4Has aedareiabHocTs Y. /lapBuHa.

JBrxymue cuisl 3Botonuu BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACIlIeJICTBEHHAasT H3MEHUYUBOCTb, OOpbOa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIH H
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunTeTHdeckoi Teopuu sBomonuu (CTD). HeiirpanbHas Teopusi 3BOJIOLHUU.
CoBpeMeHHass SBOJIIOLMOHHAS OMOJOTHs. 3HAu€HHE OSBOJIONMOHHONH Teopuu B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kiosbe, Y. [lapBuH,
C. C. YerBepuxkos, U. 1. HImansraysen, Jx. Xonneiin, . K. benses.

Tabmuupr u cxemsl: «Cucrema >xkuBoil mpuponbl (mo K. Jlunuew)», «JlecTHuia XuBBIX
cyuiectB (o Jlamapky)», «Mexanusm (GpopMHUpOBaHUS MPUCIOCOOIECHUI y PAaCTeHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyrta nyremectsust Y. [dapsuna», «Haxonku Y. Jlapsunay,
«Dopmbl 00pBrOBI 3a cymecTBoBaHue», «Ilopoapl romybei», «MHOrooOpasue KyJabTYpHBIX (opm
KamycTol», «llopoasl mOMamHUX >KUBOTHBIX», «CxemMa oOpa3oBaHus HOBbIX BuI0B (mo Y.
HapBuny)», «Cxema COOTHOIICHUS MABIDKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIC TOJOKEHUS
CUHTETUYECKOMN TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yjbTaThl

[Momynsimust Kak dleMeHTapHas eauHuia dBomroluu. CoBpeMEHHBbIE METOIbl OICHKHU
TEeHETUYECKOTO Pa3HOOOpa3usi U CTPYKTYpbl Homynsuuid. M3meHeHne reHodoHIa MOMYJISAIUN Kak
2JIEMEHTAapHOE 3BOJIOLMOHHOE SIBJIEHHME. 3aKOH TreHeTuueckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

OneMeHTapHble  (DAKTOpbl  (IBMXKYIIME CHJIBI) 3BOMIONMHU. MyTalMOHHBIA  IpoIecc.
KomOuHaTuBHass u3MeHUUBOCTh. [Ipeiid reHoB — cilyyaiiHble HEHANpaBJICHHbIE U3MEHEHUS 4acTOT
aieneil B momynsauusax. O¢pdext ocHoBarens. Igpgexm Oymovinounozo zopaviwika. CHudiceHue
2EHeMU4ecKo20 pazHooopasus. npudunvl u cieocmeus. llposenenue s¢ppexma Opetigha cenos 6
oonbwux U manelx  nonyaayusax. Mwurpauuu. M3omsums  momyssinuii:  reorpaduueckast
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAS).

EcrecTBeHHbI 0TOOp — HampaBisiiomuil ¢pakTop 3Bomonuu. POpMbI €CTECTBEHHOTO 0TOOpa:
JBUKYIIUH, CTaOMIM3UPYIOMINN, pa3pbiBatoinil (Au3pynTuBHbIN). [lonoBoii otO0p. Bo3HUKHOBEHME
1 3BOJIIOLINS COLIMATIBHOTO MTOBEACHUSI )KUBOTHBIX.

[TpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yiabTaT MHUKPOIBOJIONUH. Bo3HUKHOBEHHE
npucrnocobaeHuit 'y opranu3smoB. Apomopdo3bl U uauoasantanuu. [Ipumepsl npucnocobieHuit y
OpraHu3mMoB:  Mopdornorudeckue,  (QU3NOJIOTUYECKUE,  OMOXUMHUYECKHE,  MOBEIEHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kxpurepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPOIBOJIIOIHH.
W3onmsaumss — ximoueBoi  Qaktop BupooOpazoBanua. Ilytm u  cmocoObl  BHIOOOpa3oBaHMSA:
ajutonatpudeckoe  (reorpaduyeckoe),  CHUMMATpUyeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE)
(monumonan3anus, rudpuansans). JJIMTeIbHOCTh BOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Pones  3BOMIOLIMOHHOM  OWonornu B pa3pabOTKe HAayyHBIX METOJOB  COXpaHEHHUs
O6uropa3zHooOpa3usi. MUKpPO3BOJIOLMS U KOSBOJIOLMS TMapa3suTOB W HUX X034€B. MexaHH3MbI
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuipl 1 cxembl: «MyTalliOHHAs W3MEHUYUBOCTH», «llomynsimoHHas CTPYKTypa BHAa»,
«Cxema mposiBrieHus 3aKoHa Xapau—BaitnOepray, «/[BrKyIIre CUibl S3BOTIONNANY, « IKOJIOTHUECKas



M30JISAIINS TIOMYJISIIINI CeBaHCKOU (openny, «I eorpadudeckas U30Jsusl IUCTBEHHUITBI CHOUPCKON 1
JMCTBEHHUIIBI JaypcKoit», «[lomyasioHHbBIE BOJHBI YMCIEHHOCTH XHUIIHUKOB M KepTBY», «Cxema
JeUCTBUSL €CTECTBEHHOro 0TOOpay, «DopMbl OOphOBI 3a cyliecTBOBaHUEY, «MHIYCTpUANbHBIN
MenaHnusm»,  «KuBble — uckomaembie»,  «[lokpoBUTENbCTBEHHAass  OKpacka  KHBOTHBIX),
«[Ipenpynpexatomniasi Okpacka >KUBOTHBIX», «Dusnonornyeckue aganranqun», «lIpucrnocobieHHoCTb
OpPraHU3MOB U €€ OTHOCUTEJIbHOCTH», «Kpurepuu Buna», «Bunbl-nBoiiHukn», «CTpykTypa Buia B
npupojge», «Crocodsl BugooOpasoBanus», «leorpaduueckoe BUA000pa3oBaHME TPEX BHUIOB
JaHABIIIEH», «DKOoJornyeckoe BHUA00Opa3oBaHUE BUIOB cHUHHLY, «llomummounasl pacTeHHiD,
«KamycTHo-peieuHbIi THOPUTY.

ObopynoBanue: repdapuy pacTeHUH, KOJJICKIIMM HACEKOMBIX, uydella NTHUILl U 3Beped C
IpUMEpPaMU pa3IMYHBIX NPUCHOCOOJICHUH, Yydelna NTHII M 3Bepeil pa3HBIX BUAOB, TrepOapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BrIsiBiIeHIE N3MEHUNBOCTH Y OCOOCH OTHOTO BUIAY.

JlabopaTopuasi padora «lIpucnocoOiieHuss OpPraHM3MOB M WX  OTHOCHUTEIIbHAs
11e1ecO000Pa3HOCThY.

JlaGopaTopnasi pa6ora «CpaBHeHHE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIoLus U eé pe3yJibTaThI

MeTtoapl u3yueHus: Makpo3Boitonuu. IlaneoHTonormueckre MeToAbl U3YUEHMs! 3BOJIOLUU.
[epexonnbie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTAHU3MOB.

buoreorpaduueckue MeTo bl n3yueHus sBomonun. CpaBHeHue Guiopsl U (hayHbl MAaTEPUKOB U
ocTpoBoB. buoreorpaduyeckue obnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpHOJIOTHUECKHE U CPAaBHUTEIHHO-MOP(OJIOTHUECKUE METOAbl HM3YyYCHHS SBOJIOIHH.
I'enernueckue MeXaHU3MbI SBOJIOIMM OHTOI€HE3a M IOSBJICHMSI SBOJIIOLIMOHHBIX HOBILIECTB.
I'omonorHyHbBle M aHAJIOTWYHBIE OpraHbl. PyanMeHTapHble OpraHbl W aTaBU3Mbl. MOJIEKYISPHO-
reHeTHYecKue, OMOXMMHUYECKHEe M MaTeMaTHYeCKHe METOJbl U3YyYCHMsI HBOJIOLMH. | OMONIOTHYHbIE
reHbl. CoBpeMEHHbIE METO/Ibl OCTPOCHUS (PUITOT€HETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIMSI TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TIpaBuiIa) ABOMIONUU. [Ipunyun cmenvt @hynkyuii. HeobpaTuMocTh
9BOJIIOLIMU. AZlaITUBHAsA paanuanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUN.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupl 1 cxeMbl: «DUITOTEHETUUECKUIN PANl JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
auepsl», «Crerouedains», «Punnodurer», «CeMeHHbIEe MaOPOTHUKNY, «bruoreorpapuyeckre 30HbI
3emmn», «/pelid xoHTHHEHTOBY», «PenukTel», «HadampHble cTaaud SMOPUOHATIBHOTIO Pa3BUTHA
MMO3BOHOYHBIX  JKUBOTHBIX», «[OMOJOTrMYHBIE W AaHAJOTUYHBIE OpraHel», «PyTuMeHThI»,
«ATaBU3MBIY, «XpOMOCOMHBbIE HAaOOpbl dYeloBeKa M IIHUMIIaH3e», «lJ1aBHBIE HaNpaBICHUS
3BOJIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOLIMN.

Ob6opynoBaHue: KOJUIEKIIUH, TepOapuy, MyJISKH UCKOTIAEMBbIX OCTATKOB OPTaHU3MOB, MYJISKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HU HA 3eMiie

HayuHple THUMOTE3bl NPOUCXOXKAEHHUS KU3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMHS.
JloHay4Hble TIPEICTABICHUS O 3apOXKIECHUM >KU3HU (KpealroHu3M). ['umore3a MOCTOSIHHOTO
CaMO03apoKJeHNs XU3HU U e€ omnposepkeHue onbitamu @. Penn, JI. Cnamnannann, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHoBHbBIE 3Tanbl HeOpraHumdeckoi spomtonuu. I[lnanerapHas (reosoruuyeckas) >3BOJIOLUS.
XuMmu4deckas 3BOIIONHs. AOHOreHHBIN CUHTE3 OPraHUYeCKUX BellecTB U3 Heopranuueckux. OnsIT C.
Munnepa u I'. IOpu. O6pazoBanue moauMepoB u3 MoHOMepoB. KoamepBarnas rumorteza A. U.
Omnapuna, rumote3a nepBuyHoro OympoHa [[x. XomnpaeitHa, reHernyeckas rumotesa I'. Mémrepa.



Pubosumer (T. Yek) m rumoreza «vupa PHK» V. TI'mnbGepra. ®dopmupoBanme MeMmOpaH u
BO3HUKHOBEHHE MMPOTOKJIETKHU.

HUctopus 3emmm u  Metoasl €€ u3ydeHus. VIckomaeMble OpPraHM4ecKHME OCTaTKH.
I'eoxponomnorus u e€ Mmeroabl. OTHOCUTENbHAS U aDCOIIOTHASI TEOXPOHOJIOTHA. ['e0XpoHOIOrHYecKast
LIKAJIA: S0HBL, APbI, IEPHOJBI, SMTOXH.

Hauanbnabie 3Tamel opranmyecko sBoronuu. l[losBaeHHe W 3BOJIIOLHUS TEPBBIX KIETOK.
Oomonusi  MetabonusMa. Bo3HukHOBeHHME TepBbIX dKocucTeM. CoBpeMEeHHbIE MHKpPOOHBIE
OMOIUIEHKHU KaK aHAJIOT MepBhIX Ha 3emiie coobmectB. CTpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKACHUE BHUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HUKHOBEHHE  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHoBHbIE ATanbl SBOJNIOIUH BbICIIUX pacTeHuil. OcHoBHBIE apoMopdo3bl pacTeHuid. Boixox
pacteHuii Ha cynry. [losiBlIeHHe CIOPOBBIX paCTEHUN U 3aBO€BaHKME UMM Cyliu. CeMEHHbIE paCTEHUS.
[IpoucxoxaeHne BETKOBBIX PACTEHUM.

OCHOBHBIE 3TaIbl YBOJIIOIUN KUBOTHOTO MUpa. OCHOBHBIE apoMOPGO3bI JKUBOTHBIX. BeHckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOpAOBBIE KUBOTHBHIE.
Kuznpb B Boze. DBomonus N03BOHOUHBIX. [Iporcxoxaenue ambubuii n pentuinii. [Ipoucxoxaenue
miekonurTammx U ntuil. [Ipunnun kimodeBoro apomopdosa. OcBoeHHne O€CrO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emie Mo 3paM U NEpPUOJIaM: apXeil, MpOTepO30i, Majaeo30il, Me3030ii,
KaifHOo30H. OOI1asi XxapakTepuCTHKa KJIMMaTa M IeoJorudeckux mpouecco. [losBienue u pacuser
XapakTEepPHBIX OPraHU3MOB. YTIIeOOpa3oBaHUE: €ro YyCIOBUS M BIWSHHE Ha Ta30BbI COCTaB
aTMoC(epBHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTMYECKHME KpU3HUCHI Mpouuioro. IlpuumHbl u creactBus
MaccoBbIX BbIMUpaHHi. COBpPEMEHHBIH JKOIOTUYECKUN KpHU3UC, ero ocoOeHHocTu. [Ipobmema
COXpaHeHUs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro wmupa. lIpuHIUNB KiIacCUpUKAIMH OpPTraHU3MOB.
OcCHOBHBIE CUCTEMATHYECKHE TPYIIBI OPTaHU3MOB.

JdemoncTpanuu

[Hoptpersr: @. Pean, JI. Cnamnanuanu, JI. Ilactep, M. U. Meunukos, A. . Onapun, J[x.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuupr 1 cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. [lactepa mo usydeHuto
caMo03apoXJeHusa Xu3Hm», «Cxema ombita C. Mwumnepa, I'. FOpu», «OTanel HeopraHu4eckoi
3BONMIOLUNY, «l'eoXpoHonornyeckas Ikanay, «HauyanbHble STanbl OPraHUYECKOW HBOJIIOLUNY,
«Cxema oOpa3oBaHMsI dYKapuOT MyTEM cUMOMOTeHe3a», «Cucrema >KMBOW mpuponab», «CTpoeHue
BUpYyca»,  «ApoMopdo3bl  pacteHuil»,  «PuHnoduTH»,  «OIHOKIETOYHBIE  BOJOPOCINY,
«MHOrOKJIeTOYHbIE BOJIOPOCTNY, «Mxuy», «llanopotHukn», «l'onoceMeHHbIe pacTeHus», «Oprassl
IBETKOBBIX pacTeHui», «CxeMa pa3BUTHS IKUBOTHOTO MHUPa», «ApoMopdo3bl KHUBOTHBIXY,
«IIpocreiimmey», «Kumeunomnonmoctasiey, «llmockue uepBu», «UneHucronorue», «PvIOBDY,
«3emHoBoaHbIE», «lIpecmbikarommecs», «lItunby, «Miekonuraroume», «Pa3BuThe KHU3HU B
apXeuckou spe», «Pa3BUTHE XKU3HU B IIPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B NAICO30MCKOMN
ape», «Pa3BUTHE KHU3HU B ME3030MCKONM 3pe», «Pa3BuThe XKU3HM B KaWHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMA OPTraHUYECKOTO MUPay.

ObopynoBanue: repOapuu pacTEHUH Pa3IMUHBIX OTIEIOB, KOJUICKIIUA HACEKOMBIX, BIIa)KHBIE
npenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydella MTULl U 3BEpei, KOJUICKIIMH OKAMEHEJIOCTEH, MOJE3HbIX MCKOMAeMbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryaabnas Ja0oparopHasi padora «MogaenupoBanue onbiToB Muuiepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHI B IEPBUYHON aTMOChepe».

JlabopaTtopHass pabora «/3yuyeHue U ONHCAHME HCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckasi padora «/3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxokaeHue YeJI0BeKa — AaHTPONOreHe3

Paspnensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOUCXOKICHUU YEIOBEKAa. PenuruosHelie BO33pEHUS.
CoBpeMeHHbIE HayUYHbIE TEOPUU.

CxoAcTBO yenoBeKa ¢ XKUBOTHbIMHU. CHCTEMAaTHYECKOE MOJI0KEeHHE uenoBeka. CBUAETENbCTBA
CXOACTBA 4YeJOBEKA C JKUBOTHBIMU: CPAaBHHUTEIHbHO-MOP(OJIOTHYECKHE, SMOPHUOIOrHYECKUE,
¢busnonoro-6MoXxuMHUecKue, nopeaeHyeckue. OTINYUS YenoBeKa OT )KUBOTHBIX. [IpsiMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HHM TMPU3HAKOB. Pa3BuUTHE TOJOBHOTO MO3ra M BTOPOM CHUTHAJIBHOU
CUCTEMBI.

JBuwxymue cuibl (hakTopbl) aHTpomoreHesa: Ouonoruueckue, coruanbHbie. COOTHOIICHUE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcCHOBHBIC CTaJUU aHTpONOreHe3a. PaHHHME dYenoBeKoOOpa3zHbie 00€3bsHBI (IIPOKOHCYIBI) U
paHHWE TOHTHABI — OOIIME TPEIKH YEIIOBEKOOOPa3HBIX 00€3bsSH W JIOACH. ABCTPATIONMUTEKUA —
JNBYHOTHME MNpEIKH rofeil. YenoBek yMmenbld, NMEpBble H3TOTOBJIEHUS OpyIul Tpyaa. YUenosek
MIPSIMOXOISAIIUIN U TEPBBIN BBIXOJ JItOICH 3a npeaenbl Appuku. YenoBek reiienp0eprekuii — oommia
MPEeAOK HEaHIEPTaTbCKOrO YEJIOBEKAa M 4elOBEeKa pazyMHOro. YUenoBek HeaHACPTATbCKUI KaK BUJI
JOJIe XOJIOAHOTO KiuMaTa. YernoBeK pa3syMHBIH COBPEMEHHOIO THIIA, JEHHUCOBCKUN YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u naieoreHOMHKA.

DBOJNIOIUS COBPEMEHHOTO 4YeloBeka. EcTecTBeHHBIH OTOOpP B MOMYJISAIUSAX YETOBEKa.
MyTtannoHHbId TIporiecc U momuMopdusM. llomynsuroHHBIE BONHBI, JIpeid TEHOB, MHUTpalHs U
«(pdexT ocHoBaTES» B MOMYJISIITUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBponeouaHasl (eBpaszuiickas),
aBCTpajo-HerpouHas (dKBaTopuaibHasi), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHckas). BpeMs u mytu
pacceneHusl uyejgoBeka Mo IuiaHeTe. EAMHCTBO yenoBeueckux pac. HaydyHas HecOCTOSITENbHOCTH
pacusma. [IpucmocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBHUSIM OKpYy)Karollehd cpenbl. BrusHue
reorpauyeckoil cpespl u peiida reHoB Ha MOP(OIOTHI0 U PU3NOJIOTHIO YETIOBEKA.

MexIucuuIIMHapHble  MeToAsl B ¢u3nyecko  (OMOJOTHMYECKOH)  aHTPOIOJIOTHH.
DBOJIIOLIMOHHASI AHTPOIIOJIOTUSL M MAJICOAHTPONONOTHS YEJIOBEUECKUX Nomyisiuid. buocounanbueie
WCCTIE0OBaHUS TIPUPOBI UeloBeKa. VccinenoBanue KOABOMIOIUN OMOJIOTUYECKOTO U COIMAIBLHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer w  cxembl: «MeToabl  aHTPOINONOTHUW», «[OJTOBHOW  MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBY, «CKEJIeT 4YeIoBeKa W CKeJIeT IuMIlan3e», «PynuMeHTsl u
aTaBU3MBbI», «/[BHXKylIue CHJIBI  QHTPOIOTreHe3a», «DBOJIIOIUMOHHOE  JPEBO  UEJIOBEKAY,
«ABcTpasionutek», «YemoBek ymenbiit», «HenoBek NpAMOXOASIINA», «J[€HHUCOBCKUN YETOBEK»
«Heannepranbub», «KpomanboHUBD, «lIpenku demoBeka», «ITambl SBOJIOIUN YeJIOBEKa», «Packl
YEJIOBEKay.

O6opynoBanue: MYJSDKH OKAaMEHENIOCTEH, MPEAMETOB MAaTepPHAbHON KYIBTYPhl MPEIKOB
4enoBeKa, pernpoaykinuu (pororpaduu) KapTUH ¢ MUQPOIOTUISCKUMHU M OHMOJICHCKUMHU CIOKETaMHU
MIPOMCXOXACHUS YeloBeKa, (ororpaguu HAXOMOK HCKOMAEMbIX OCTAaTKOB YeNOBEKa, CKEeJeT



YeJIOBEKa, MOJIENb Yeperna 4YelOBEeKa M 4epena MIMMIIaH3€, MOJEIb KHCTH YeJOBEKA M KHUCTU
HIUMIIaH3€, MOJIEH TOpca MPEIKOB YeI0BEKa.

JlabopaTopHas pabora «/3ydeHrne 0COOCHHOCTEH CTPOCHHSI CKEJIeTa YeIOBeKa, CBSI3aHHBIX C
MPSAMOXOKICHUEM Y.

IIpakTuyeckas padora «3ydeHre S3KOJIOrHYECKUX aJanTaluid 4eTOBEeKay.

Tema 6. Jkoji0rUsl — HAyKa 0 B3aUMOOTHOLIEHUAX OPraHM3MOB U HAJOPTraHM3MEHHBIX
CHCTEM C OKpYKawLei cpenoi

3apoxaceHUe U pa3BUTHE IKONIOTHHU B Tpyaax A. 'ymOonbsara, K. @. Pynase, H. A. Cesepiiora,
. I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun sxosnoruu. CBsi3b 3KOJIOTUH C APYTUMHU
HayKaMH.

Mertoapl skonorun. [loneBbie HaOMrOAEHUS. DKCIEPUMEHTHI B HKOJOTHH: IPUPOIHBIE H
naboparopuble. MozaenupoBaHue B SKOJOTHMH. MOHHUTOPHHI OKpY)KalOIIEeW Cpelbl: JIOKaIbHbIH,
pPErMOHANIbHBIN U TJI00ATbHBIN.

3HaueHue SKOJIOIMUECKUX 3HAHUM JJIs YyeloBeKa. JKOJIOrM4eCKOe MUPOBO33PEHHE KaK OCHOBA
CBsI3€il 4enmoBeuecTBa ¢ Ipupoaoi. opMHUpPOBAHUE IKOJOTHYECKOW KYJIBTYPhl M 3KOJIOTHYECKON
IPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpamun

[optpetsr: A. I'ym6ombar, K. ®@. Pynse, H. A. Cesepuos, O. ['ekkens, A. Tencmu, B. H.
Cykaués.

Tabmuier u cxembl: «Pazmensl skonorum», «MeToasl SKojorum», «CxemMa MOHHMTOPHHIA
OKPY’KaIoIlEel CpeabD».

JlaGopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Dkojnorudeckre (akTopbl U 3aKOHOMEPHOCTH HX AeiicTBus. Kimaccudukaius sK0IOrHYecKux
(dakTopoB: abMOTHUECKHE, OHMOTHYECKHE, AaHTpomoreHHele. OOILIMEe 3aKOHOMEPHOCTH JEHCTBUS
skonornueckux (aktopos. IlpaBuno muammyma (K. IInpenrens, FO. JIuOux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢akrtopbl. CBeT Kak sKonornyeckuil axrtop. JlelicTBue pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHWE TPYIIbl PACTEHUH U IKUBOTHBIX IO
OTHOILLIEHUIO K cBeTy. CurHaibHas poib cBera. Doronepuoansm.

Temnepatypa kak »dkosiornyeckui akrop. [leficTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikmoTepMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonoruueckuid Qaxtop. IlpucmocobieHus pacTeHHd K MOAAEPKAHUIO
BoaHOTO Oananca. Kiaccudukarnus pacteHwuii mo oTHomeHUIo K Boje. [Iprcmoco0aeHust >KUBOTHBIX K
M3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUS OPraHMW3MOB: BOJHAS, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs, TIJyOMHHAas
MOJNOYBEHHAS, BHYTPHOpPraHW3MeHHas. DOU3NKO-XMMHYECKHEe OCOOCHHOCTH cpell OOWUTaHUS
opranu3moB. [IpucnocobiaeHust OpraHu3MoB K KU3HU B Pa3HBIX Cpelax.

buonornueckne putmbl. BHemnne u BHyTpeHHHE PUTMBI. CyTOYHBIC W TOIAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

XKuznennoie Gopmbl opraHuzMoB. [loHsTHe 0 ku3HeHHOW ¢opme. KuszHenHble (HopMbI
pacTeHUi: JepeBbsl, KYCTApHUKW, KYCTapHUYKHU, MHOTOJIETHUE TPaBbl, OJHOJETHUE TpPAaBhl.
XKuzHeHHble GOPMBI )KUBOTHBIX: THIAPOOHOHTHI, F€OOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHHUS U
o0Opa3za K13HH.

buotnueckue ¢akropbl. Buabl OHOTHYECKMX B3aUMOJICHCTBUI: KOHKYPEHIIUS, XUITHUIECCTBO,
cumbuo3 u ero Qgopmsl. [lapasutusm, koomeparus, MyTyaau3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpodudueckue B3ammomeircTBusi (Tommueckue, dopuueckue, ¢Gadpuueckue).



3HaueHue OMOTUYECKUX B3aMMOJCHCTBHI Ui CYIIECTBOBAHHS OPraHHU3MOB B cpele OOuTaHUS.
[IpuHUKIT KOHKYPEHTHOTO UCKIIFOUECHHUS.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «IKoyiorudeckue (GaxTopb», «CBETOBOM CIEKTp», «IKOJOTHUUECKHE
IPYIIIbl )KMUBOTHBIX IO OTHOLIEHUIO K CBETY», «TE€IIOKPOBHBIE >KMBOTHBIC», «XOJOJHOKPOBHBIE
KHUBOTHBIEY», «DU3HONOTHYECKHE aJanTaldu >KUBOTHBIX», «Cpeapl OOMTAaHUS OPraHU3MOBY,
«buonornyeckue putmbl», «KusHeHHsle (OpMBI pacTeHHUN», «Ku3HeHHBIE (OPMBI KUBOTHBIX),
«9KOCHUCTEMA MIMPOKOJIMCTBEHHOTO Jecay, «JKOCHUCTEMa XBOMHOro iseca», «llenu nutaHus»,
«XwumnangectBoy, «Ilapasutuszmy», «Konkypenuus», «CuMonosy», «KoMmmeHcanu3my.

Ob6opynoBanue: repOapul paCTeHUI U )KUBOTHBIX, PUCTIOCOOICHHBIX K BIUSHHUIO PA3TUYHBIX
IKOJIOTHYECKUX (PAKTOPOB, TepOAPUU CBETOIIOOMBBIX, TCHETIOOMBBIX U TCHEBBIHOCIMBBIX PACTEHUH,
CBETOJIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCIUBbIE KOMHATHBIE pacTEHUs, repOapuu U KOJUICKIHH
TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTCHMI, yy4yena NTHUIl U 3Bepell, repbapuu
pacTeHuii, OTHOCAUIMXCS K THUrpoduTaM, Kcepoduram, Me30puTaM, KOMHATHBIE PACTCHHUS TAHHBIX
rpyni, KOJUIEKIUHU >KMBOTHBIX, OOUTAIOIIMX B pa3HBIX Cpelax, repOapuu U KOJUIEKIMH PAacTEeHUM U
KUBOTHBIX, 00JIaJIAI0ONINX YepTaMH MPUCTOCOOICHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBHM KHU3HHU,
repbapud U KOJUIEKIIMM PAaCTEHUH M JKUBOTHBIX pPa3JIMYHBIX >XKU3HEHHBIX (OPM, KOJUICKIIHH
KUBOTHBIX, YYaCTBYIOIIKX B PA3JIMYHBIX OMOTHUUECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padora «BrisiBieHHE MPUCTIOCOOICHU OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlabopaTopuasi padora «BbigBIeHHE TNPUCHOCOONECHUN  OPraHM3MOB K  BIUSHUIO
TEMIIEPaTypPbI».

JlabopaTtopHass paGora «AHATOMHUYECKHME OCOOCHHOCTHM pACTEHUW M3 pa3HBIX MeECT
oOuTaHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMIA

DKOJIOTHYECKHE XapaKTepUCTHKHU nonysiun. [Tonymsuus kak 6uonoruyeckas cucrema. Posb
HEOJIHOPOJAHOCTH Cpefibl, (PM3MUECKUX OaphEPOB U OCOOCHHOCTEH OMONIOTHH BUIOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl mnonyisuuii. OCHOBHBbIE MOKa3aTeNld MOMYJSLIUU: YHUCIEHHOCTb,
IUIOTHOCTh, BO3pAacTHas W IOJIOBasi CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMIT POCTa, CMEPTHOCTH,
MUTparusi.

Dkosornyeckas CTpykTypa mnonyisuuud. OIleHKa YHCIEHHOCTH mNonyisiuud. JInHammuka
NOMYJSIMK U €€ peryisuus. buornueckuil moTreHuuan nomyiasiuuu. MopaenupoBaHue AMHAMUKH
nonymsiuu. KpuBble pocta uMciaeHHocTH mnonyisuuu. KpuBble BbDKHMBaHMA. Perymsanus
YUCIEHHOCTH TMOMYJSIUI: posib  (DAKTOPOB, 3aBHUCSIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkonoruyeckue crpaTeruu BUJIoB (I- u K-ctpaterun).

[lonsitTue o006 »dKkomoruyeckol Hume Buaa. Mectooburanue. MHoromepHass MOJENb
skonornyeckod Humm k.M. XarumHcoHa. Pasmepbl skonornueckod HumM. [loTeHnmanbHas u
peann30BaHHAS HUIIIU.

Bun kak cucrema mnomymsuui. Apeanbl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUU.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHHUS U MUTPALMil )KMBOTHBIX. brosornyeckue WHBa3UM 4y>KEPOTHBIX
BHJIOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XatunHCOH.

Tabmuipsl 1 cxembl: «DKOJOTUYECKUE XapaKTEpUCTHUKU Momynsuuny», «lIpoctpaHcTBeHHas
CTpyKTypa mnonyusiuun», «Bo3pactHbie mnupamuabl nomymsiuu», «CKOpOCTh — 3acelieHHs
MIOBEPXHOCTU 3€MJIM pa3iMYHbIMM opraHusmMamu», «Mogenbp skonoruueckod nHumm Jx. U
XaTynHCOHA.

O6opynoBanue: repOapuu pacTeHUN, KOJIJICKIUHU )KUBOTHBIX.



JlaGopaTopHas padora «IIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jkon0rus coodmecTB. IKOJIOTNYECKHE CHCTEMBbI.

CoobmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBs3u MeXAy OpraHM3MaMy B
OHolLIEHO3E.

DxocucTema Kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIMOHATBHBIE OJIOKH OPraHU3MOB B
HKOCHUCTEME: MPOAYLEHTBI, KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u
cetu. AbuoTtnueckue 010k 3KkocucteM. [louBel M Wbl B 3KOcHMcTeMax. KpyroBopoT BemiecTB u
MIOTOK SHEPTUU B DKOCHUCTEME.

OcHoBHbBIE TIOKAa3aTeNIM SKOCUCTeMBbl. buomacca M MpoayKius. DKOJIOTHYECKHE MHpPaMUIbI
qrcen, OMoMacChl U YHEPTUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HarpaBieHHBIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBUuHBIE U BTOPHYHBIE CYKLIECCUU U HX
MPUYMHBI.  AHTPOIIOT€HHbIE  BO3JEWCTBUA Ha  cykueccuu. KimmakcHoe — coOOIIecTBO.
Bbropa3znoobpazue 1 moJHOTa KPyroBOpOTa BEUIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBL. JKkocucmemvl 03Ep U peK. IKOCcUcmemvl MoOpell U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpOINIOTEHHBIE ~ JKOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuums — Mmexay
AHTPOIOTE€HHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. l'oponckas ¢uopa u dayHa.
CuHaHTpomnU3aLus ropoJckoil ¢paynsl. brojgornueckoe u X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHIA OPraHU3MOB B JKOCHCTEMaX.
Ponv rackaonozo s¢hghexma u 6udos-30ugpuxamopos (Kiouesvix 6ud08) 6 GYHKYUOHUPOSAHUU
skocucmem. llepeHOC ZHEPrMM M BELIECTB MEXAY CMEKHBIMH DKOCHCTEMaMHU. Y CTOMYMBOCTD
OpPraHMU3MOB, MOMYJISLUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U AHTPOIIOI€HHBIX BO3JIEHCTBUI.

Mexanuzmol  8030elicmeuss  3a2ps3HeHull  pa3HblX — MUNO8 Ha  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCIMEMHOM  YPOBHAX,  OCHOBbl  IKOJIO2UUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO020 6030elicmeus. MeToJoIorusl MOHUTOPUHIA E€CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.

JdemoncTpanuu

[Toptper: A. Jlxx. Tencau.

Tabmuupl 1 cxeMbl: «CTpykTypa OHOIEHO3a», «IJKOCHCTEMa IIHPOKOJIUCTBEHHOTO Jiecay,
«JKxocucTeMa XBOWHOTO Jeca», «ODYyHKIHOHANbHBIE TPYNIbl OPraHU3MOB B DKOCHCTEMEY,
«KpyroBopor BemecTB B 9KocucTteMey, «llemn nuTaHua (macTOMINHAS, JETPUTHAS)»,
«DJKoJIoTHYECKas MUpaMHIa 4YHucenl», «IKOJOoruueckas mnupampga Ouomacchl», «IKOJIOrHuecKas
nupamua sHeprumn», «OOpa3oBanue Oosnorta», «llepBuunas cykueccus», «BoccTaHoBneHue jeca
IocJie moXkapa», «JKocucremMa o3zepa», «ArpoueHos3», «KpyroBopoT BelecTB U NOTOK SHEPTHM B
arporeHosey, «IIpumepsl ypOoskocucTem».

O6opynoBanue: repOapuy pacTeHWW, KOJJIEKIIMM HACEKOMBIX, dydesia MTHI[ W 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTnyeckas padora «3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlaGopaTtopHnas padora «/3yueHue pazHOOOpa3usi MEJIKHUX MOYBEHHBIX UYJICHHCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKCeKypeust «IKCKypcHsi B TUINHMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJOJIbHBIM WM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypeHust «IKCKYpCHs B arpO3KOCUCTEMY (Ha I10JI€ WIN B TEIUIMYHOE XO03SIMCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocucTEMA



buocdepa — obmernmanerapHas 000109Ka 3eMJITH, TJ€ CYIMIECTBYET WU CYIIECTBOBAJIA JKU3Hb.
PasButue npexacrasienuit o 6uochepe B Tpynax 3. 3iocca. Yuenue B. . Bepnazackoro o 6uochepe.
Ob6nactu 6uocdeps u €€ coctas. JKuBoe BemecTBo 6Hochepsl U ero PyHKIUH.

3aKkOHOMEPHOCTH cyiiecTBoBaHusl Ouocdeppl. OcoOeHHOCTH Ouocdepsl Kak TI00aTbHON
sKocucTeMbl. JluHaMudeckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BemiecTB 1 OMOT€0XUMUYECKUE
LUKJIBI (Yriiepoja, a3oTa). PUTMu4HOCTD siBJIeHUi B Onocdepe.

3onanpHOCTH Onochepsl. [Tonsitue o 6uome. OCHOBHBIC OMOMBI CYIIH: TYH/pPa, XBOWHEIE Jieca,
CMEIlIaHHblE W UIMPOKOJIMCTBEHHBbIE Jieca, CTENHW, CaBaHHbBI, MYCTBIHU, TPONUYECKHE Jieca,
BBICOKOTOpBs. Kimumar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIHS >KMBBIX CHCTEM, OILEHKA MX PECYpCHOTO MOTEHIHajda M OMOC(HEepHBIX
(GyHKIHH.

JdemoHcTpauuu

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

Tabmuuer u cxemsl: «l'eochepsr 3emmm», «Kpyroopor azora B mpupomae», «Kpyrosopor
yriaepoaa B mnpupoze», «Kpyrosopor kuciopona B mpupone», «KpyroBopor Boabl B HpUPOIEY,
«OcHoBHBIE OMOMBI cymmny, «Knumatudeckue mosica 3emnn», «TyHnapay, «Takiray, «CMmemaHHBIH
necy, «lllupokonucTBeHHBI Jecy, «Crenby, «CaBanHay, «IlycTeiHay, «Tponuyeckuii aecy.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KHUBOTHBIX.

Tema 11. YesioBeKk M OKpYKalolIas cpeaa

DKOJOTHYeCKHe KPU3UCHI U UX MpUYuHbL. Bo3zaeiicTBue yenoBeka Ha 6uochepy. 3arpsasHeHue
BO3IyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOU cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenune noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpOTIOTEHHOE BO3/CHCTBME HA PACTUTEIBHBIN U KUBOTHBIM MUp. OXpaHa pacTUTEIHLHOTO U
KHUBOTHOro Mupa. OCHOBHBIE NMPHUHLUIBI OXpaHbl NMpHpoJibl. KpacHbsle kauru. Ocobo oxpaHseMble
npupoausie Tepputopun (OOIIT). borannueckue caapl M 300JI0THYECKHE TTAPKU.

OCHOBHbIE NPUHIMIIBI YCTOMYMBOTO PAa3BUTHUS 4YEJIOBEYECTBA M MpHUPOJIbl. PannonambHOE
MPUPOIONOIB30BaHUE W COXpaHEHHWe Ouojormueckoro paszHoodpasuss 3emau.  OOmme
3aKOHOMEPHOCTH TJI00QJIbHBIX SKOJOTMUECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpHU3Hca U
€ro BEpPOSITHBIE MOCIIEACTBHUS.

Pa3zButue METO0B MOHMTOPHHIA PA3BUTHUS OMACHBIX TEXHOTEHHBIX INpoleccoB. Cucmemmbie
uccredosanusi nepexooa K pecypcocoepezarowjelrl U KOHKYPEHMOCNOCOOHOU  dHepzemuxe.
buonozuueckoe pasznoobpazue u o6uopecypcvl. Hayuonanvnvie ungopmayuonnvie cucmemol,
obecneuusaiowue 0OCmMyn K UHGOpMaAyuu no COCMOAHUIO OMOeNbHbIX U008 U dKocucmem. OcHOBbl
9KOpeadbuIumayul SKocucmem u cnoco608 6opvovl ¢ buonogpedcoeHuamu. Pexoncmpyrkyus mopckux
U HA3EMHBIX IKOCUCTNEM.

JdemMoHcTpanuu

Tabnuue! u cxemsl: «3arpsi3HEHHE aTMOC(ephl», «3arpsizHeHue ruapochepbl», «3arps3HeHne
nouBsl», «llapHukoBbIil 3 dexT», «Ocobo oxpaHseMble NPUPOJHBIE TEPPUTOPHM», «Mojaenu
YIPaBISIEMOT0 MUPay.

Ob6opynoBanue: (ororpaduu OXpaHsIEMBbIX pacTeHUW W KUBOTHBIX KpacHoi kHuru Poccuiickoit
®enepaunn, KpacHO! KHUTM pervuoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YYAIOIIUMHUCS MPOTPaMM
CpeIHEro o011ero 00pa3oBaHus: IMUHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpyKkType NTMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS IPOrpaMMbl IO OHOJOTHH BbIIEICHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHNE O0yYaIOUMMUC POCCUNCKON TPaXKIaHCKOM UACHTUYHOCTU —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOMPEICNICHUIO, Haluyue MOmusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOSKICHHN JTHMYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M MCTOPHUECKUX TPAJAULUI Pa3BUTHUSA OMOIOTHYECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobHocms 00YYaIOIUXCsl PYKOBOJACTBOBATHCS B CBOCH ACSTENBHOCTU IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTHYEeCKOro 00pa3oBaHus, Haiuyue npasoCcoO3HAHUsL
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CMABUmMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl 10 OHOJIOTMU JIOCTHTAlOTCS B EIUHCTBE
y4eOHOW U BOCHUTATEIBHOM [EATEIBHOCTH B COOTBETCTBHUHM C TPAAUIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKHMMH U JYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSMH, HPUHATHIMH B
oOIIecTBE TpaBWIAMH M HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT MIpoIleccaM CaMOIIO3HAHMSA,
CaMOBOCIIUTAHUS W CAMOPA3BUTHS, Pa3BUTUSA BHYTPEHHEW IMO3WIMU JUYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY W TPaBOMNOPSAIKY, YENOBEKY Tpylda U CTaplIeMy IOKOJIEHHUIO, B3aHMHOIO
yBa)XEHHUA, OEpEKHOT0 OTHOUICHHS K KYJIbTYpPHOMY HACIEAHIO M TPAJAUIUSIM MHOTOHAIIMOHATHHOTO
Hapopa Poccuiickoi @enepannu, NpUpoJe U OKPYKAIOLIEH cpee.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» MOKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JTMYHOCTH, CHUCTEMOUW IIEHHOCTHBIX OPHEHTAllMd, MO3UTHUBHBIX BHYTPEHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPAJAWLMOHHBIM IIEHHOCTSIM POCCUMCKOrO OOIIECTBA, PAaCHIMPEHUE >KU3HEHHOTO
OMbITAa U ONBITA JIEATEIBHOCTH B MPOIECCE pealn3alMid OCHOBHBIX HANpaBiIeHHH BOCIHUTATEIbHON
NEeSATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaskIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMU O0YYaIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00111eCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MIEATENbHOCTH MHPU CO3JaHMHM Y4YEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh ONpPENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHUIO K SBJIEHUSM COBPEMEHHOMU
’KU3HU U O0BICHSTE €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSX HEOOXOIUMOCTH KOHCTPYKTUBHOTO B3aHMMOJEHCTBUS
TOJEH ¢ pa3HbIMH YOCKICHHUSIMHE, KYTbTYPHBIMU IICHHOCTSIMHU M COITUAIBHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO  BBIMIOJHEHUS  Yy4eOHBIX,
MMO3HABATENbHBIX U HCCIENOBATENIbCKUX 3a7ayu, YBaXHUTEJIbHOTO OTHOLIEHHS K MHEHHIO ONIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHMS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON JIE€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXKTAHCKOW HMICHTHUYHOCTH, MAaTPUOTH3MA, YBaXKEHHUSA K
CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTH Iiepen PonuHOMN, ropaoctu 3a ¢BOM Kpaii, cBoro Poauny,
CBOMH SI3BIK U KYJBTYPY, IPOILUIOE U HACTOSIIIEE MHOTOHAIIMOHANILHOTO Hapoia Poccuu;



LIEHHOCTHOE OTHOILIECHHE K MPUPOJHOMY HACIEIMI0 M MaMATHUKAM HPHUPOABI, JTOCTHUKEHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUCKUX YUEHBIX B CTAaHOBIIEHHE W PA3BUTHE OUOJIOTHH,
MMOHUMAaHUs 3HaYEHUs] OMOJIOTUU B IMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIIOBEKAa U COBPEMEHHOIO
00111eCTBa;

ujeiHas yoexkIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHIS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYICH Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyAylIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSM, CO3JaHHI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaaULMsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIATh KaueCTBA
TBOPYECKOH JIMYHOCTH;

5) ¢pusnueckoro BocnuTanus, GopMHUPOBAHHUSA KYJIbTYPbI 310POBbS U IMOLMOHAJILHOIO
os1aromosty4us:

MOHMUMAaHWE U peanu3aius 3740poBoro M OezomacHoro oOpas3a KHU3HHM (30pOBOE MHUTaHUE,
COONIOZICHHE TUTHEHUYECKUX TPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perynspHas (u3nUeckas aKTUBHOCTB), OEPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE [IEHHOCTU TPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBE/ICHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCTEACTBUM U HENPUATUS BPEIHBIX TNPUBBIYEK (YIOTPEeOJICHHS aIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTHBHOM J€ATEIbHOCTH TEXHOJOTMYECKONM M COIMAIbHOM HaIlpaBIE€HHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BBITIOJHATH TAKYIO IESITEIIbHOCTD;

WHTEpPEC K pa3InuHbiM cdepaM MpoPecCHOHATHHOM NEATeIbHOCTH, yMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKH I11e7IeCO00pa3Hoe OTHOIICHUE K TPHUPOJAC KaK HCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS OSKOJOTHMYECKOHW KYIbTYphl: TPUOOpPETEHHE ONbITa IUIAHWPOBAHUS
MTOCTYTIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIICJICTBUM ISl OKPYXKAIOIMIEH CPeIbl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U MTyTeH UX pereHus;

CIIOCOOHOCTH HCIIONIb30BaTh MPUOOpPETaeMble MPU W3YYCHUHM OWOJIOTHH 3HAHUS W YMEHUS TpU
pelIeHnr TMpoOJIeM, CBSI3aHHBIX C PAMOHATBHBIM MPHPOAONOIB30BaHUEM (COONIOICHNE TPaBUII
MOBEJICHUSI B NIPUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCUCTEMAX, OXPaHY BHJIOB,
IKOCHUCTEM, OMochepsl);



AKTUBHOE HEMPUSITUE JCHCTBHUHI, MPUHOCIIIUX BpPEI OKPYKAIOIIEH NPUPOJHON Cpele, YMEHHE
IMPOTHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJIOTUYCCKUEC MOCICACTBUA MNPCANPUHUMACMBIX I[el\/JICTBI/II\/'I )41
MpeAOTBPAIIATh UX;

HaJIM4Yue Pa3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKOH KYJIbTYpbl, OIIbITa
JeSITeIbHOCTH SKOJIOTUYECKON HAIlPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B MIO3HABATEIbHOM,
KOMMyHHKaTHBHOfI u COHHaHBHOﬁ IMPAaKTUKEC, TOTOBHOCTHU K Y4aCTUIO B HpaKTquCKOﬁ ACATCIIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTAa B MMOJIUKYJIILTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM W YHUTATENbCKOW KYJIbTYPbl KaK CpPEICTBa B3aWMOJACHUCTBUA
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHMMaHue crenu(uku OWOIIOTMM Kak HayKd, OCO3HaHHs €€ poimu B (hopMupoBaHUH
PalMOHAIBbHOIO HAYYHOI'O MBILIUIEHHUS, CO3JaHUH LEIOCTHOTO IPEACTaBICHUs 00 OKPYXAIOIIEM MUpPE
KaKk O €IMHCTBE MPUPOJbI, YEeTOBEKa U OOIIECTBAa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHruy mpobiieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

y6e)KI[éHHOCTI> B 3HAYUMOCTH 6I/IOJIOFI/II/I JJIsL COBpeMeHHOﬁ OUBHWJIN3allN: oOecrieueHHst HOBOTO
YPOBHA pasBUTHUA MCIULIHUHBI, CO3JaHUC IMCPCICKTUBHBIX 6HOTCXHOHOFHﬁ, CHOCOOHBIX peuarb
pecypcHble TpoOJIeMbl pa3BUTHUS 4YEJIOBEUYECTBA, IIOMCKA TMyTeH BbIXOJAa W3 TJI00ATbHBIX
AKOJIOTMUECKUX TMpoOieM U oOecreueHus: mepexofa K YCTOHYMBOMY pPa3BUTHIO, PALMOHAILHOMY
HCIIOJIb30BAHHUIO ITPUPOAHBIX PECYPCOB U q)OpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHMOJIOTMUYECKUX 3HAHWM B IEISAX TOBBIIICHHUS OOIIeH
KYIbTYpbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIIMOHAJIHHOU
IPaMOTHOCTH O0y4arouxcs, GopMUpyeMOi IPU U3y4yeHUN OUOJIOTUH;

MMOHMMaHUE CYIIHOCTH METOAOB T[IO3HAHUs, MCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCHOJIb30BaTh NOJy4aeMble 3HAHUSI 111 aHAINU3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro
MHUpa U HOPOUCXOASAIINX B HEM H3MEHEHUH, yMEHHE JeslaTh 0OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIUXCS TaHHBIX C IIETBI0 MOMYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIHHO UCHOIB30BaTh OMONIOTUYECKUE 3HAHUS TS PEIeHUs Mpo0iieM B
PCATBHBIX )KU3HCHHBIX CUTYyallUAX,

OCO3HAaHHE IIEHHOCTH Hay4YHOW JI€ATENbHOCTH, T'OTOBHOCTb OCYLIECTBISATh IPOEKTHYIO U
HCCIEA0BATENIbCKYIO A TENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTBH K HETIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPAa30BaHUIO, K AaKTUBHOMY
IMMOJIYUYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMU HOTpe6HOCT$IMI/I.

METANIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yibTaThl OCBOEHUsS y4deOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYuMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIE
(MexmpenMeTHbIe) OoOlLIeHayYHbIE MOHATHS, OTPAa)KAIOLIUE IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa U
crenu(puKy METOIOB TO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEPTHs,
SIBIIGHUE, TMPOIIECC, CUCTEMa, HAy4HbIN (DAaKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccaeoBaHue, HAOMIOJCHUE, W3MEPEHHE, DJKCIEPUMEHT W JPYTrHe); YHHUBEPCAJIbHBIE YyUeOHBIE
neicTBus (TOo3HABaTENbHBIE, KOMMYHUKATHUBHBIE, PETYISITUBHBIE), oOecrieunBaromme GopMupOBaHUE
(GYHKIMOHATBHOW TPAaMOTHOCTH M COIMAJbHOM KOMIIETEHIIMM OOYy4aloIIMXCs; CIIOCOOHOCTD
06yan0U1chs1 HCIIOJIb30BAaTh OCBOCHHBIC MCKIAUCHUIIJIMHAPHBIC, MHUPOBO33PCHYCCKUC 3HAHUA U
YHUBEpCalIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEILHON M COITMATILHOM MPAKTHKE.



B pe3ynbrare u3ydeHusi OMOJIOTHH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus Y 00yJaromerocs
OyayT chOpMUPOBAaHBI MO3HABATEIHHBIC YHHUBEPCAIbHBIC Y4YEOHBIE NEWUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAIbHBIC YUCOHbIE EHCTBUS, PETYJIATUBHBIE YHUBEPCAIbHBIC YUeOHBIC ACHCTBUS, COBMECTHAs
NeSITeNIbHOCTbD.

MeTtanpeameTHble pe3yiabTaThl OCBOCHUS MPOTpaMMbl CpPETHETO O0IIero 00pa3oBaHus JOKHbI
OTpaXkaTh:

OBi1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJMPOBAaTh U  aKTyalu3upoBaTh MpoOjeMy, paccmMaTpuBaTth €
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHWN MPHEMBI JIOTUYECKOTO MBIIUICHUS (aHAIn3a, CHHTE3a,
CpaBHEHUs, KiIacCU(pUKAIUU, 0000IIEHHUS), PACKPBIBATH CMBICI OMOJOTHYECKUX TOHSTHH (BBIACIATH
WX XapaKTepHble MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPECIIATH eI ACSITeILHOCTH, 3a/1aBast TAPaMETPhl U KPUTEPHUH MX JTOCTHIKEHUS, COOTHOCHTh
PE3YNIbTATHI JEATSIILHOCTH C TTOCTABIICHHBIMHU IEIISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIYKTUBHBIC, MO AQHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYJIHPOBATH BHIBOJIBI W
3aKJTFOYCHUS,

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBA ISl MPEACTABICHHUS CYIIECTBEHHBIX CBSI3eH H
OTHOIICHUH B H3y4aeMbIX OHOJOTMYECKHX OOBEKTax, a TakkKe MPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3pabarhiBaTh IUTAH PEHICHHS TPOOJEMBbI ¢ YIETOM aHaIM3a MMCIOIIUXCS MaTepUaTbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB LM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJIWHUPOBAaTh W  BHIMOJTHATH padOTy B  YCIOBUSX PEATbHOrO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BIIQJICTh HABBIKAMHU y4eOHO-UCCIIEOBATEIHLCKONH H TMPOCKTHOH JEATeIbHOCTH, HaBBIKAMH
pasperieHust TmpooJieM, CIIOCOOHOCTRI0 M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOMCKY METOJIOB
pelIeHUs MPAKTUIECKHUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;

WCIONIb30BaTh Pa3UYHbIE BHJBI ACSITENBHOCTH TIO TOJYYSHHIO HOBOTO 3HAaHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YICOHBIX CHTYAIHSIX, B TOM YHCJIC TIPH CO3aHUN
Y9eOHBIX U COITUAITBHBIX TTPOSKTOB;

dbopMUpOBaTh HAYYHBIA THIl MBIIUICHUS, BIAJ€Th HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU
MOHATHSIMH M METOJIaMU;

CTaBUTb W (POPMYIHPOBATH COOCTBEHHBIE 3amayll B 0Opa30BAaTENbHON JEATEIBHOCTH H
KU3HEHHBIX CUTYaIlHsIX;

BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBSA3HM U aKTyaJHU3UpOBATh 3ajady, BBIIBUTaTh TUIIOTE3Y €€
pelleHrs, HAXOJUTh apryMEHTHI JJIs JOKa3aTeNbCTBA CBOMX YTBEP)KICHH, 3a/laBaTh MapaMmeTpbl U
KPUTEPHH PEIICHUS;

aHAJIM3WPOBATH TIOJYUCHHBIC B XOJI¢ PEUICHUS 3a7aud Pe3yabTaThl, KPUTHUSCKHA OICHUBATH MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh IIEJICHANIPABJICHHbIII TIOUCK TepeHoca CpPEeACTB M CHOCOOOB JEHCTBUS B
poeCCHOHAITBHYIO CPEy;



YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 00IaCTH )KU3HEAESTEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEIICHUS, CTABUTH NIPOOJIEMBI U
3aJjauu, JOMyCKaloIlUe aJIbTEPHATUBHBIE PELICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(OpMaIK (TEKCTe y4eOHOTro mocoousi, Hay4HO-
MOMYJISIPHOM TuTepaType, OMOJIOTHYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX,
B lHTEpHeTe), aHAIM3UPOBaTh HHPOPMALIMIO PA3IMYHBIX BUIOB U (YOPM IIPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

¢dbopMyIHMpOBaTh 3ampOCHl M MPHUMEHSATh pa3NIWYHbIE METOJBl TPU TOUCKE H O0TOOpe
OuoIornYecKoi HHPOopMAIH, HEOOXOIMMOM JIJIs BBIITOJIHEHUS yU4eOHBIX 3a/1a4;

IpUoOOpeTaTh ONBbIT HCHOJB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMaNbHYO  (opMy  mpencTaBieHUss  OHMOIIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYroe);

UCIOJb30BaTh HAY4HbI S3bIK B KayecTBE CPEIACTBA MpH paboTe ¢ OHOJIOTHYECcKOi
uHbopManMel: MPUMEHATh XHUMHUYECKHe, (U3MYEeCKHe M MareMaTH4YecKue 3HaKd U CUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOIB30BaTh M  TNPEOOpPa3OBBIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISITHOCTH;

BJIaJIeTh HABbIKAMM PAacClO3HABaHMs U 3alIUThl UH(OpMAMU, UHPOPMALMOHHONW 0€3011aCHOCTH
JIMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o61menmue:

OCYILECTBISATh KOMMYHHUKAIIMK BO BceX cepax *KHU3HH, aKTMBHO y4yacCTBOBATh B JUAJIOTE WJIH
JMCKYCCHM TIO CYIIECTBY OOCYKIAaeMoil TeMbl (YMEHME 3a/laBaTh BONPOCHI, BHICKA3bIBATh CYXKJIECHUS
OTHOCUTEJIbHO BBINIOJHEHUsI TpejaaraeMoil 3ajaud, Y4YMThIBaTb MHTEPEChl M COIJIaCOBAaHHOCTb
MO3UIHN APYTHX YIACTHUKOB JIMAJIOTA MU TUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CPENCTBA OOINEHUS, TOHUMATh 3HAUYEHHE COIHUAIBHBIX 3HAKOB,
NPENOCHIIIOK BO3HUKHOBEHHSI KOH(DJIMKTHBIX CHUTyallUd, yMeThb CMSAryaTb KOH(JIUKTBI U BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIICHUS M B3aUMOJCHCTBHUS, IOHUMATh HAMEPEHUS JAPYTHX
JIOACH, TPOSIBIATH YBAXHUTEIBHOE OTHOIIEHHWE K COOECeNHWKY HM B KOPPEKTHOH Qopme
(bopMyIMpPOBATH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMaTh W WCIOJB30BATh IPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIBbHOW pabOTHl IpH
peleHr ONOIOTHYECKO Mpo0IeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYNIIOBBIX (HOpM
B3aMMOJICHCTBHS IIPU PELIeHUN y4eOHO! 3a1au;

BBIOMPAaTh TEMaTHKy W METOJbI COBMECTHBIX JEHCTBUH C yd4ETOM OOIIMX HWHTEPECOB W
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHBA;

MPUHUMATD 11€JM COBMECTHOM JIeATENbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS 110
e€ MOCTM)KEHUIO: COCTaBJIATH IUIaH ACWCTBUH, paclpelesaTh poiud ¢ y4ETOM MHEHUH YYacTHUKOB,
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PalbOTHI,

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa W KaXKIOTO YYaCTHHKA KOMAaHIbI B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npe/ularaTb HOBBIE NPOEKTHI, OIICHWBAaTh WJEH C TO3UIMM HOBHU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3JIMUHBIX CUTYAIUSX, MPOSBISTH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBiaieHne YHUBEPCATBLHBIMH PeryJassTHBHBIMH el CTBUAMU:

1) camoopraHu3anus:

HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBISIBICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYalLUsX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHHWH LEJIEBbIE W CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEHCTBUSAX M TMOCTYNKax IO OTHOUICHHIO K JKMBOW NPUPOJE, CBOEMY 3IO0POBBIO M 3I0POBBIO
OKPY KAIOIINX;

CaMOCTOSITENTLHO OCYIIECTBIISTH MO3HABATEIBHYIO JEeSITEIBbHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH
1 GOpMyYIHPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEHIeHHs] MPOoOJeMbl C YYETOM HUMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CHTYalIHsIM;

paciupsaTh paMKH y4eOHOTr0 NMpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO IIHPOKOH JPYIUIMH B pa3HBIX 001acTsIX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA M KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalusiM, BHOCHUTb KOPPEKTHUBBl B JESITEIbHOCTb, OIICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISAIM;

BJIQJICTh HABBIKAMU TI03HABATENFHOW pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICIMTENBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHHM, MCIOJIb30BaTh NMPUEMBI pedieKCUn A
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PEHICHUS 10 UX CHHKEHHUIO;

MPUHAMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACITEIHHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

IIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX NP aHAJIU3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEeKa.

NNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS conepkaHus y4yeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE OpPHUEHTHPOBAaHBI Ha obecrieueHrne MpOoPUILHOTO OOYYeHHS OO0YyJaromuxcs
ouonoruy. OHM BKJIIOYAIOT: cHelu@uueckue Jisi OMOJOrMM HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JeWCTBUI MO OCBOEHHIO, MHTEPIIpPETAllMM M IpeoOpa3oBaHUIO 3HAHUM, BHJBI JEATEIBLHOCTH 110
MOJyYEHHUIO HOBBIX 3HAHUM M MX NPUMEHEHHIO B PA3IUYHBIX YYEeOHBIX, a TaKXKe B peabHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3yabTaThl IPEICTABICHBI 110 TOAAM U3YUYEHHUS.

[IpenMeTrHbie pe3ynbTaThl OcBOeHUsl yueOHoro mpenmera «buonorus» B 10 knacce AOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe M pOJM OMOJOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(GOpMHUPOBAaHNN €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B TIO3HAHWM 3aKOHOB MPHUPOIBI U PEUICHUU
mpo0JieM pPalMOHAIBHOTO MPUPOJONOIb30BAHMS, O BKIIAJE POCCUMCKHX M 3apyOexHBIX YUYEHBIX B
pa3BHUTHE OMOJIOTHUH;

BJIQJICHUE CUCTEMOH OMOJIOTMUECKMX 3HAaHUM, KOTOpas BKIJIIOYACT: OCHOBOIIOJIATrAIOIIHe
OMOJOrMYEeCKHEe TEPMHHBI M TIOHATUS (PKHU3Hb, KIETKAa, OPraHu3M, MeTabojiu3M, TOMEeOCTas,
CaMOpEeryJslus, CaMOBOCHPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),



ouonornueckue teopun (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpomocomHas
Teopust HaciencTBeHHoctd T. Moprana), yuenus (H. M. BaBwioBa — o meHTpax MHOroo0pasus u
MIPOUCXOXKACHUSL KYJIbTYPHBIX PACTEHHIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJCHHUS,
pacileryieHusl, YUCTOThl TaMeT, HE3aBUCUMOro HacienoBaHus . MeHens, roMoIOTHYecKux psaoB B
HacyencTBeHHoM n3menunBoct H. M. BaBuiosa), npuHIuUNb! (KOMILIEMEHTAPHOCTH);

BJIQ/ICHUE OCHOBHBIMM METOJaM{ HAy4yHOTO I103HAHUS, HCHOJIb3YEMbIX B OHOJIOTMYECKUX
MCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHMCaHUE, N3MEpEeHHUEe, HAaOII0AeHNE, SKCIICPUMEHT);

YMEHHE BBIJICISITh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4HcJe OakTepuii, rpubOB, pacTeHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMsSI OPraHOB M CHCTEM OPraHOB DPACTEHUMN, YKUBOTHBIX, UEJIOBEKa,
IIPOLIECCOB KU3HEJEATEIILHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHUH, KUBOTHBIX U YEJIOBEKa,
OMOJIOTMUECKUX IIPOIIECCOB: OOMEHa BemIecTB (MeTa0oJIM3M), MpEeBpaIeHUus SHEPruu, OpOKeHHS,
aBTOTPO(HOr0 U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHMHTE3a, MUTO3a, Melo3a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAIMOPHOHAIBHOTO PAa3BUTHA, PA3MHOXKEHUS, HHIUBUAYAIHHOTO
pa3BUTH OpraHn3Ma (OHTOT€HEe3a), B3aMMOICHCTBHSI T€HOB, TETEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3UM MEXKJAY OPraHOMAAMH KIETKM U UX (QYHKIHSIMH,
CTpPOCHHEM KJIETOK pPa3HbIX TKaHed W UX (QYHKIUSAMHU, MEXKAY OpraHaMH U CHCTEMaMU OpPraHOB Y
pacTeHuii, )KUBOTHBIX M YEJIOBEKa M MX (PYHKIHUSIMH, MEXKIY CHCTEMaMH OPraHOB M MX (DYHKIIHSIMHU,
MEXy dTanamMu oOMEHa BEILECTB, dTallaMH KJIETOYHOIO LUKJA U JKU3HEHHBIX IIMKJIOB OPIaHHU3MOB,
sTanamMu 3MOPUOHATIBLHOTO PAa3BUTHS, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTUNIOM U (PaKTOpaMHu CpeIbl
o0uTaHu;

YMEHHE BBISBISITH OTJIMYMTENbHBIC MPHU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE pACTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIME AapPryMEHThI, OHWOJIOTMYECKYI0 TEPMHMHOJIOTHIO H
CHUMBOJIMKY JUIsl 1OKa3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yYMEHHE pelIaTh OMOJIOTMYEeCKHE 3a]laud, BBIABIATh MPUYMHHO-CIEJICTBEHHBIE CBA3M MEXIY
UCCIIETyeMbIMU OHOJIOTHYECKUMH TMpPOLIECCaMU U SIBICHUSAMH, JIelaTh BBIBOJABI M IPOTHO3bI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIOJIHATH JJAOOpaTOpHBIE M MPaKTHUECKHUE PaboThl, COOIII0IATh MpaBuiia Ipu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX SKCIEPUMEHTAIBHBIME CPEICTBAMU, (HOPMYITHPYS
1[eJ1b UCCIIeI0BAaHUS, aHAJTM3UPOBATD MTOJIyUE€HHBIE PE3YJIbTAThl U AETaTh BBIBOIBL;

YMEHHE Yy4yacTBOBaTh B Yy4YeOHO-HCCIIEOBATENbCKOM paboTe Mo OWOJIOTHUH, 3KOJOTHH U
MEIULMHE, TMPOBOAMMOM Ha 0a3e MIKOJBbHBIX HAy4YHBIX OOIIECTB, M MYOJIMYHO MPEICTaBIATh
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHNYECKUX KOH(PEPEHLINSAX;

YMEHHE OIIEHMBAaTh ITHYECKHE aCMEeKThl COBPEMEHHBIX HMCCIEIO0BaHUN B 00JAaCTH OUONOTMH U
MEIULUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HANpaBIEHHOE U3MEHEHHE T'€HOMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIIATh OCO3HAaHHBIM BBIOOp Oyayieill npodeccuoHaNbHON NEATENbHOCTH B
o0nacTh OHOJIOTUH, MEIUIUHBI, OMOTEXHOJOIMH, BETEPUHAPUHU, CEIbCKOIO XO3sCTBa, MUIIEBOU
MPOMBIIIICHHOCTH, YIIIyOJSTh IMO3HABATENbHBIA WHTEpPEC, HAMpPaBICHHbI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOILIEH Mpodeccud U MPOAOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHHs B OpraHU3aIMAX
cpenHero mpohecCuOHaIBLHOTO M BBICIIIETO 00pPa30BaHUA.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» B 11 Knacce MOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe M pOJM OMOJOTHMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMUPOBAaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pElIeHNH 3KOJOTHYECKHX MpOoOJeM 4YeOBEYecTBa, a TAaKKE€ B PEIIEHHWH BOIPOCOB PaIlMOHAIBLHOIO



MPUPOAONONIB30BaHUsA, U B (OPMUPOBAHHWU I[IEHHOCTHOIO OTHOIIEHHS K TPUPOJE, OOILIECTBY,
YeJIOBEKY, O BKJIAJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJETh CHCTEMOM OMOJOTMUECKUX 3HAHHWM, KOTOpas BKJIIOYACT OINpENEeICHUs H
MMOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIAratoIIUX OMOJIOTUYECKUX TEPMUHOB U MOHATUHN (BUII, SKOCUCTEMA,
ouocdepa), Omomornueckue Teopuu (dBoMOnMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAas TEOPHS
sBositonnn), yueHus (A. H. CeBeprioBa — 0 myTsx U HampaiieHusx sBorounu, B.M. BepHaackoro — o
ouocdepe), 3akonHbl (TeHermdeckoro paBHoBecus JIk. Xapaum u B. BaiinOGepra, 3apoJbimieBoro
cxonctea K. M. bopa), mpaBuna (Munumyma 1O. JInOuxa, SKOJOTHYECKOW MHUPAMUIIBI DHEPTHUN),
runote3sl (runote3a «vupa PHK» V. ['unbepra);

YMEHHE BIQJE€Th OCHOBHBIMM METOJAaMHM HAYYHOTO IIO3HAHMSA, HCIIOJIB3YEeMBIMH B
OMOJIOTUYECKUX MCCIIeIOBAHUAX )KUBBIX OOBEKTOB U HKOCHCTEM (OMHCaHUE, U3MEpPEHHE, HaOII0IeHue,
AKCIIEPUMEHT), CIIOCO0aMU BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MMPU3HAKU: BUJOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouochepsl,
CTaOMIIM3UPYIOMIETO, ABIIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, auIoNaTpU4ecKoro
CHMITaTPUYECKOTO BUI000pa30BaHMUsI, BIMSHUS JABIKYIINX CHJI 3BOJIONMU HAa TEHO(POH]] TOIMYJISIHH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpefie OOMTaHMs, YepeJOBaHMs HAMPaBICHUA SBOJIOIHH,
KpYroBOpOTa BEILIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABIUBATh B3aHMMOCBS3UM MEXIY HpPOIECCaMH 3BOJIIOLWH, IBHKYIIMMHU CHIAMH
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM H MPUCIIOCOOICHUSAMHU K HUIM OPTaHU3MOB;

YMEHHE BBISIBISTH OTIWYUTEIbHBIC NMPU3HAKU >KUBBIX CHUCTEM, MPUCIOCOOIIEHHOCTh BUIOB K
cpene oOuTaHus, abMOTHYECKUX ¥ OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3€H OpraHu3MOB
B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHH B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIME AapPTyMEHTBI, OHOJIOTHYECKYI0 TEPMHHOJIOTHUIO U
CHUMBOJIMKY JUIsl JOKa3aTeJIbCTBAa POJCTBA OPraHU3MOB pa3HbIX CHCTEMAaTUYECKUX IPYIII, B3aUMOCBSI3U
OpPraHU3MOB U CpeAbl OOWTaHUsS, E€IUHCTBA YEJIOBEUYECKUX pac, HEOOXOAUMOCTH COXpPaHEHUs
MHOTr000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHMS MPUPO/IbI U YEIOBEUECTBA;

YMEHHE pemath OMOJIOTMYECKHE 3a/laud, BBISBISATH NMPUYHMHHO-CIIECICTBEHHBIC CBS3H MEXIY
WCCIIETyeMBIMI OMOJIOTUYECKUMHU TPOIECCaMU U SIBJICHHUSMH, JeTaTh BBIBOJBI M TIPOTHO3BI HA
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINIOIHATH J1JAOOpaTOPHBIE U MPaKTHYECKUE paboThl, COOII0AATh MTpaBUiIa MpU padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX SKCIEPUMEHTAIBHBIME CPEICTBAMU, (HOPMYITHPYS
1eJIb UCCIIEIOBaHMSL, aHAJIM3UPOBATh MOJyYEHHbIE PE3Y/IbTaThl U JIeNaTh BHIBO/IBI,

YMEHHE Yy4acTBOBaTh B Yy4eOHO-MCCIIEOBATENbCKOM paboTe Mo OWOJIOTHUH, HKOJOTHH U
MEIWIMHE, TPOBOAMMON Ha O0a3e WIKOJBHBIX HAy4YHBIX OOIIECTB, W IYOJIMYHO TPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAaThl HA YICHUYECKUX KOH(DEPEHIUX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOXKIECHUM JKU3HU, YEJIOBEKa M YEIOBEUECKUX
pac, 0 IpUYHHAX, TOCTEICTBUAX U CIIOCO0aX Mpe0TBpallleH s II100aIbHBIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYUIECTBIIATh OCO3HAaHHBIM BbIOOp Oyaymieil mpodeccuoHaNIbHON NeATENbHOCTH B
o0iacTi OWOJIOTHH, HKOJIOTHH, IPHPOJOIOIB30BAHHS, MEAUIMHBI, OWOTEXHOJIOTHH, TICUXOJOTHH,
BETEpUHAPUH, CEIbCKOTO XO3MHCTBA, MUINEBOM MPOMBIIUIEHHOCTH, YIIyOJSATh IO3HABATEIbHBIN
MHTEpEC, HAINpPaBICHHbIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu M MpOJOSIKEHUE
OMOJIOrMYecKOro O00pa30BaHHA B OpraHU3alUAX CPEIHEro MNpPOPECCHOHANBHOTO M BBICIIETO
oOpazoBaHws.






TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Haumenosatite pasie1on it ev Konrposbubie Ilpaktuueckne  (unppoBbie)
porpamMMaI Beero padoTsI paGoThI o0pasoBaTe/IbHbIE
pecypchl
1 buonorus xkak Hayka
2 JKuBble CCTEMBI U X H3y4EHHE
3 buosnorust KieTku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10
3) Crpoenvie u GyHKIUHU KICTKA 8
5 OOMeH BeIecTB U NMPEBpaIICHUE SHEPTUH B 9 1
KJIETKE
7 HacnencrBennas nndopmarus u 9 05
peanu3anus e€ B KJIeTKe
8 JKHU3HEeHHBIH UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXeHue u pa3zBUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U ) 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHBIE IIpumeuanue
No ara ndpoBbie
Tema ypoxa Kourtpoa IMpaxkTuy i | uudp
n/n Bceero LHBIE ecKHe H3Y4YeHH S o0pa3oBaTe/ibH
padoThbI padoTbI ble pecypchbl
Bubmnoreka
1HOK
1 buonorus kak KOMIUIEKCHasl HayKa 1 1 109.23 https://m.eds00.ru
KaK 9acTh COBPEMEHHOI'0 00IIIeCcTBa o /863e6122
https://m.edsoo.ru
/863e632a
Bubmnoreka
1HOK
2 JKuBBIe cucTEMBI U UX CBOMCTBA 1 1.09.23 https://m.edso0.ru
/863e6122
https://m.edsoo.ru
/863e632a
Bbubnuoreka
1HOK
y .
3 pPOBHEBAst OPTaHU3ALUs KUBBIX 1 709.23 https://m.edsoo.ru
CUCTEM /863e6122
https://m.edsoo.ru
/863e632a
4!
4 CTOpUSI OTKPBITUS U U3YUECHUS 1 8.09.23
kieTku. Kinerounas teopust
5 Metoasl MOJNEKYJIIPHON U KJIETOYHON 1 05 8.09.23

6uonorun. [Ipaktuyeckas pabora



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a

«M3yueHne MeTo10B KIIETOYHOM
Oouosioruu (xpomarorpadus,
anextpodopes, tuddepeHumanpHOe
nentpudyruposanue, [1L[P)»

bubnuorexa
6 XUMHYECKUH COCTaB KIICTKU 14.09.23 HOK
https://m.edso0.ru
/863e674e
bubnuorexa
M
7 HWHEpaJIbHBIC BEIIECTBA KICTKH, UX 15.09.23 LIOK
OuoJstornueckas poib https://m.edsoo.ru
/863e674e
OpFaHquCKHe BEIICCTBA KIICTKHU — Buonunoreka
8 oenku. JlaboparopHas pabota 05 15.09.23 ITOK
«O06Hapyx)eHHe OETKOB C TOMOIIBIO https://m.edsoo.ru
KaueCTBEHHBIX PEaAKIU» /863e6b72
bubnuoreka
Croii
9 BOICTBa, KIacCUpUKALMS U 21.09.23 HOK
¢byHKIMN OENIKOB https://m.edsoo.ru
/863e6h72
bubnuoreka
10 Opranuyeckue BEIECTBA KIETKH — 22.09.23 ITOK
YTJIEBOBI.JIUITH B https://m.edsoo.ru
/8636870
Hyxneunossie kucnotsl. JJHK n PHK.
bubmmoreka
JlaboparopHas paboTa OK
11 «HccnenoBanne HyKJIEMHOBBIX 0.5 22.09.23 1
KHCJIOT, BBIIEJIEHHBIX U3 KIIETOK ltps J/m.edls00. 1
70T, BRIACT . /863e6d5¢

PAa3IMYHBIX OPraHU3MOB



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

Crpoenne u pynkuuu ATO. [pyrue

12 28.09.23
HykieosuaTpudocdarsr (HTD)
CexsenupoBanue J{HK. Mertonbt
13 TCHOMHUKH, TPAHCKPHUIITOMMKH, 29.09.23
POTEOMHKHU
14 MeToapl CTPYKTYPHOM OMOIOTHH 29.09.23
15 Tunel knetok. [Ipokapuorndeckas 51023
KJIETKa
bubnnorexa
CtpoeHure 3yKapuoTUYECKOM KIIETKH. HOI?
16 [IpakTuueckas pabora «M3yuenue 0.5 6.10.23 ggpsség;?dedsoo.ru
CBOWCTB KJIETOUYHOW MEMOPaHbI» me dsoo.rU
/863e716¢
17 [ToBepxXHOCTHBIN amnmapar KJIeTKA 6.10.23
OnHoMeMOpaHHbIE OPraHOU/IbI
18 kietku. [Ipaktuueckas pabora 05 12.10.23
«V3ydyeHue NBUKEHUS [IUTOILIa3MBbI B
PaCTUTENBHBIX KIETKAX»
[ToyaBTOHOMHBIE OPTaHOM bl KJIETKH:
MUTOXOH/IPHH, TUIACTH/IBL.
19 JlaGoparopHas paboTa 0.5 13.10.23
«HMccnenoBanue niaazmMoman3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX
KJIETKax»
20 HememOpanHbIe OpraHOU/IbI KIETKH 13.10.23
21 Ctpoenue u GyHKIHMH s11pa 19.1023
22 CpaBHUTENbHAS XapaKTEPUCTHKA 0.5 20.10.23



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

KJIETOK 3yKapuoT. JlaboparopHas
pabota «3ydyeHue cTpoeHus KIETOK
pa3IMYHbIX OPTaHU3MOB)

23

Kontponsnast padora: Kierka
ACCUMMISIIHS U AUCCUMUIISAIIUS —
JIB€ CTOPOHBI MeTaboIM3Ma. THUIIbI
oOMeHa BEIleCTB.

20.10.23

bubnuoreka
LHOK
https://m.edsoo.ru
/863e766¢

24

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETOYHOT'O METaboI13Ma.
JlaGopaTtopnast pabora «3yuenue
(epMEHTaTUBHOTO PACIICTIIICHHUS
MEPOKCH/IAa BOJIOPO/A B PACTUTEIBHBIX
Y )KMBOTHBIX KJIETKaX»

0.5

26.10.23

25

26

benku-akTuBaTopsl U OeNKu-
MHTHOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

27.10.23

27.10.23

27

dorTocunres

9.10.23

bubnuoreka
1HOK
https://m.edsoo.ru
/863e7c98

28

XemocuHtes. JlaboparopHas padoTa
«CpaBHeHue mporieccoB GOTOCUHTE3A
U XeMOCHHTE3a

0.5

10.11.23

29

AHa’poOHbIE OpraHu3Mbl. Bus
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1
JBIXaHUS

10.11.23

30

AdpoOHBIE OpraHU3MBL. JTaIlbI
SHEPreTHYECKOro oOMeHa

16.11.23

Bubanoreka
HOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

https://m.edso0.ru

/863e7aae
DHeprus MeMOPaHHOTO TPaIueHTa
31 npoTtoHoB. Cunte3 AT®: pabora 17.11.23
npoToHHON AT®-cuHTa3bI
bubnuoreka
32 Peakiiun MaTpru4HOTO CHHTE3a 17.11.23 HOK
https://m.edsoo.ru
/863e796€
bubnuoreka
TpancKpHUIIIUI — MaTPUUYHBINA CHHTE3
33 p pHi p 23.11.23 HOK
PHK https://m.edso0.ru
/863e796e
bubnuoreka
34 TpaHcHsIus U €€ dTarbl 24.11.23 HOK
https://m.edso00.ru
/863e796e
Konuposanue aMmuHOKHUCIOT. Po
35 AP T ot 24.11.23
pubocom B OmocuHTe3e Oenka
Oprasuzanys reHoMa y IpoKapuoT 1
36 p H Y pokap 30.11.23
yKapHoT
MonekynspHbIe MEXaHU3MbI
37 YIAp 1.12.23
IKCIIPECCUU TEHOB Y YKAPHUOT
BI/Ip}ICLI — BHEKJICTOYHBIC (bOpMI)I Bubnuoteka
JKU3HU U OOJIMTaTHBIC apa3HThL.
38 0 05 11223 LHOK
[IpakTuueckas padora «Co3nanue https://m.edsoo.ru
MOJIENIX BUpPyCa» /863e7540
Bupycasie 3a001eBaHus YeIOBEKa,
39 Py 7.12.23

JKUBOTHBIX, PACTEHUH



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

Bubanoreka

40 Hanorexxonornu B OMOJIOTUH U 8.12.23 HOK
MEULUHE https://m.edsoo0.ru
/863e7dc4
41 Ku3HeHHBIN UK KIETKHA 8.12.23
42 Martpuunsiii cuates JJHK 14.12.23
Xpomocomsl. JlTaboparoprast pabota
43 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5 15.12.23
MUKpOTpenaparax»
44 Jlenenue KJI€TKU — MHUTO3 15.12.23
Tuns! knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabora
45 «Habnronenne MuTo3a B KJIeTKax 0.5 21.12.23
KOHYHMKA KOpelIKa JyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
46 Perynﬂunﬂ JKU3HEHHOI'O ITMKJIA KJIIETOK 22.12.23
47 [TonyronoBas KoHTpoOJBHAs paboTa 22.12.23
48 OpranusMm Kak eJUHOE LIEJ0e 0.5 28.12.23
49 TkaHu pacTeHUM. Ha60pafopHasI ) 05 29.12.23
pabora «/3yueHue TkaHel pacTeHUN»
TkaHU )KUBOTHBIX U Y€JIOBEKA.
50 JlaGopaTtopHnast pabora «3yuenue 0.5 29.12.23
TKaHEH KUBOTHBIX)
Oprasbsl. CHUCTEMBI OpPTaHOB.
51 JlaGopatopHas pabora «3yueHue 11.1.23
OpPTraHOB I[BETKOBOT'O PACTEHUS»
52 Ornopa Tena u IBUKEHUE OPTaHU3MOB 12.01.23
53 [Turanne opraHU3MOB 12.01.23



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

ITnTanne mo3BOHOYHBIX JKUBOTHBIX.

54 18.01.23
[TuimeBapuTenbHas cucTemMa yelloBeka
55 JIpIxaHue opraHu3MoB 19.01.23
JlbIxaHue MO3BOHOYHBIX )KUBOTHBIX U
56 19.01.23
YeJioBeKa
S7 TpaHcIOpT BEIIECTB Y OPraHu3MOB 25.01.23
KpoBeHocHas cuctemMa M03BOHOUHBIX
58 26.01.23
KUBOTHBIX U YEJIOBEKa
59 Brienenue y opranuzMoB 26.01.23
60 3amuTa y OpraHu3MoB 1.02.23
61 MMMmyHHas cucTemMa 4eioBeka 2.02.23
Paznpaxxumocts u perymsnus
62 AP peryia y 2.02.23
OpPTraHu3MOB
['ymopanbHast peryasuus u
63 SHJIOKPHHHAS CHCTEMA )KUBOTHBIX U 8.02.23
YesoBeKa
64 @opMBbI pa3MHOKEHHUSI OPraHU3MOB 9.02.23
65 [TosoBOC pazMHOKEHHE 9.02.23
bubnuotexa
66 Meiio3 15.02.23 HOK
https://m.edsoo.ru
/1863e7f4a
["ameTorenes. OGpa3zoBanue u
bubnuoreka
pa3BUTHE MOJIOBBIX KJIETOK. OK
67 JlaGopatopHas pabora «3yueHue 0.5 16.02.23 1
CTPOEHUS TIOJIOBBIX KJIETOK Ha ttps.//m.eds00.ru
P /8638106
TOTOBBIX MHUKpOIpenapaTax»»
68 NnauBuayanbHOE pa3BUTHE 16.02.23 bubnuoreka



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

OpTraHru3MOB — OHTOI'CHE3

1HOK
https://m.edsoo.ru
/86368436

69

70

71

72

73

3akyajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHasi pabota «BrlsBiieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

Pa3MHOXXeHUE U pa3BUTHE PACTCHUH.
JlaboparopHas pabota «CtpoeHue
OpPraHOB Pa3MHOMXCHHS BBICIITHX
pacTeHuin»

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHSTHS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«/Ipo3oduina kak 0ObEKT
TeHETUYECKUX HUCCIIe0BAHMID)

0.5

0.5

0.5

22.02.23

29.02.23

1.03.23

1.03.23

7.03.23

bubnuoreka
1HOK
https://m.edsoo.ru
1863e86f2

74

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
npo3o¢uisr"

L[I/ITOIIOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBaHUA

0.5

14.03.23

15.03.23

bubnunoreka
ITOK
https://m.edsoo.ru
/863e8878



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

AHanu3upymrouee CKpeuuBaHue.

76 15.03.23
Henonnoe nomuHupoBanue
JuruOpuiHoe cKkpeniuBaHue. bubnuoreka
IIpaxtnueckas padora «13yuenne
77 P P ya 0.5 21.03.23 HOK
pPe3yNIbTaTOB TUTHOPUIHOTO https://m.edso0.ru
CKPELIMBAHUA Y APO30(PHIIB» /863e89a4
UTOJIOTMYECKUE OCHOBBI
78 H 22.03.23
JTUTHOPUTHOTO CKPEUTUBAHUS
Bubianoreka
CreruieHHO€e HaCIEAOBaHUE
79 H 4 22.03.23 HOK
IIPU3HAKOB https://m.edsoo0.ru
/863e89a4
XpoMOCOMHAas TEOPUI
80 P P 4.04.23
HacJIeOCTBEHHOCTH
bubmnoreka
81 I'enernka moia 5.04.23 HOK
https://m.edsoo.ru
/863e8c60
82 I'eHoTnn Kak eJIOCTHAsI CUCTEMA 5.04.23
['ereTnuecKnii KOHTPOIb PA3BUTHS
83 S pOT> P 11.04.23
pacTeHul, )KUBOTHBIX U YEJIOBEKA
bubmnoreka
N3MeHunBOCTH IPpU3HAKOB. BUabI
84 P 8 12.04.23 HOK
U3MEHYUBOCTH https://m.edsoo.ru
/863e8efe
MoaundukarmonHas ”3MEHUYHBOCTh Bubnuoreka
BapuannoHsbIi psa1 1 BapualioHHAas
85 pra pAL M Bapuan 0.5 12.04.23 HOK
KkpuBas. JlabopaTopHas pabota https://m.edsoo.ru
«MccnenoBanne 3akOHOMEPHOCTEN /863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
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MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
[TocTpoeHure BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBO»

86

87

88

89

I"eHoTunmyeckas N3MEHUYUBOCTb.
Komb6unaruBHass U3MEHYMBOCTD

MytannonHast U3MEHYUBOCTb.
[IpakTruueckas pabora «MyTaruu y
Tpo30(hUiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAallUOHHOI'O
mpounecca. OnUreHeTHKa 1
SIIUI'CHOMHUKA

I'enernka yenoseka. [Ipakruueckas
pabora «CocTraBiieHre U aHATU3
POIOCIOBHON»

0.5

0.5

18.04.23

19.04.23

19.04.23

25.04.23

bubnuoreka
1HOK
https://m.edsoo.ru
/863e8d78

90

MeToapl METUITMHCKON T€EHETUKHT

26.04.23

91

92

93

94

3HadeHue MEIUIIMHCKON T€HETUKU B
NpeaoTBpPAICHHUU U JICHCHUU
FeHETUUECKHX 3a00JIeBaHMI UeIoBeKa

OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabora «3yueHue
COPTOB KYJbTYPHBIX PACTCHHUH U
TIOPO/] TOMAITHUX KUBOTHBIX)

Metompl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJIEKIINN PACTEHUI

JlocTr>KeHMs CeJIeKIMN PACTEHUN 1

0.5

0.5

26.04.23

2.05.23

3.05.23

3.05.23

Bbubnnoreka
1HOK
https://m.edsoo.ru
1863e9214



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

®HUBOTHBIX. [IpakTyeckas padora
«ITpuBHBKa pacTeHU»

CoxpaHeHnue, U3y4eHue u

95 HCIIOJIb30BAaHKME T€HETHUYCCKUX 1 16.05.23
pecypcos
broTexHOJIOTHS KaK HayKa U OTpaciib
npousBojcTBa. [IpakTuueckas padora

96 POHBOA P P 1 0.5 17.05.23
«M3yueHnue 0ObEKTOB
OHMOTEXHOJIOTUI
OCHOBHBIE HAITPaBJICHUS

97 P 1 17.05.23
CHHTETHYECKOH OMOJIOTHH

98 Wrorosas koHTpoJsibHasA paboTa 1 23.05.23
XpoMOoCcOMHas ¥ T€HHass HHKEHEPHS

99 P P 1 24.05.23
MenuiuHcKre OMOTEXHOIOTUH
PesepBHrIiil ypok. IloBTOpEHUE,

100 PBHPIH YP P . 1 24.05.23
0000111eHHEe, CUCTEMATH3AIA 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O
1 100 135

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocnoBatens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

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

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emMJie
26 JloHayuHBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
OTMCaHNE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
paborta «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas

42 pabota «/3ydenrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIMM AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3yueHune 3K0I0rnIecKux 0.5
ajlanTalnuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! 3konoruu. Jlabopatopnas padora

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
AobuoTtnueckue dakropel. Temreparypa
KaK 9KOJIOTUYECKUN (haKTop.

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

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTanus

62 DKOJIOTUYECKHE XapAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACcTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopuas padota «IIpucrnocobnenus 0.5
CeMSIH PACTEHHI K PACCEICHUIO

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi CHCTEMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emnn

84 Yuenne B. . Bepraackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o Teme «MaKpOo3BOIIONHUSA U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O60061meHne o TeMe «Opraiu3msl U cpea 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
rJ100abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







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

buonorus. 10 ki1.: yaeOHUK 117151 00111€00pa30BaTEIbHBIX YUPEKICHUHN ,0a30BbIN
ypoBenb/ A.A.Kamenckuii, E.K. Kacniepckas, B.I1. CuBornasos: - M.,
[Ipocsemenue. 2019 .

buonorus. 11 ki1.: yaeOHUK 1151 00111€00pa30BaTENbHBIX YUPEXKISHUHN ,0a30BbIi
ypoBenb/ A.A.Kamenckuii, E.K. Kacniepckas, B.I. CuBornasos: - M.,
[Ipocsemenue. 2019 .

[Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u np. /Ilox pen. [Taceunuka
B.B.//buonorus. YriyOiieHHbIH YPOBEHb

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np. /Tlox pen. [laceunuka

B.B.//buonorus. Yriy6neHHbIH ypOBEHb

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
www.it-n.ru, www.zavuch.info, www.1september.ru, http://school-

collection.edu.ru, https://rus-oge.sdamgia.ru/
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