MUWHHUCTEPCTBO NPOCBENIEHUS POCCUICKOUN ®EJEPAIIUA

( ) >
[IOKYMEHT NOAMMGAH MunucrepcTrBo o0pazoBanusi Upkyrckoi odJiactu
QNEKTPOHHOW
NOAMCBIO [UpkyTCcKOe palilOHHOE MYHHIIUIIAJIbHOE 00pa3oBaHue
?;g;/l;ql);;igAASBGMO%BOlQ1C3DD9D4 MOY UPMO «COI . MOJIOI[G)KHBIﬁ»
Bnapeneu: Bnacesckast Hatanbs BuktoposHa
[evictButeneH: ¢ 22.05.2023 go 14.08.2024
L J
PACCMOTPEHO VYTBEPX/EHO
Ha 3aCc€aaHnu JUPCKTOP

IneJarorut4dcCKoro COBCra

Bnacesckas H. B.

[Tpotokom Nel
ot «30» aBrycra 2023 r. TTpukas Nel03
ot «30» aBrycra 2023 r.
PABOYASA ITPOI'PAMMA

(ID 563192)

yueOHoro npeamera «buosiorus. Yriiy0JeHHbI YPOBEHb)

st ooyyaromuxest 10 —11 kiaccos

Hpxyrcknii paiion 2023



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpenmery «buomnorus» (mamee - Guosiorus) Ha
ypOBHE cpeqHero obmiero odpazoBanus pazpaboraHa Ha ocHoBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
OI'OC COO, Konnemnuuu mnpenojaBaHus ydeObHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUM (eepanbHoil pabouel mporpaMMbl BOCIIUTAHMSL.

VYyeonsii npeamer «buonorus» yriny0iaéHHoro ypoBHs u3yudeHus (10-11
KJIACChl) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeIMeTHOU obsiactu «EcTecTBeHHO-
Hay4Hble npeameThly. CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIE
IpeaMeThl, W3ydaeMble Ha yrayOJn€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennpanmn  00ydeHUsT Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHus U
PU3BAHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeHuM podheCCHOHAIBHBIM 1 BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OpPHUEHTUPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAIOIINX
3a/ay, CBA3aHHBIX C MpodopueHTanueld 00y4arolmuxcsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIMIIUHON, SKOJIOTUEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mpeametry «buomorus» Ha€T mpencTaBiICHUE O
Henu U 3ajayax u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM
YPOBHE, OnpeaeisieT o0si3aTeNbHOe (MHBAapUAHTHOE) MPEAMETHOE CO/IEPIKAHUE, Er0
CTPYKTYpPUpOBaHUE MO pa3jeJaM M TeMmaM, paclpeleieHue 0 Kiaccam,
PEKOMEHIyeT TOCIEAOBATEIbHOCTh M3yUEHHS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro mpolecca,
BO3pACTHBIX 0COOEHHOCTEN 00y4aromuxcs. B nporpamme nmo Ouonoruu peain3zoBaH
MPUHIIUI MPEEMCTBEHHOCTH C U3yUYEHHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHusi, Ojaromaps 4YeMy MPOCMATPUBAETCA  HAMNpPaBICHHOCTh  Ha
nocjieaymwImiee pa3BUTHE OHOJOTMYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha

dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  AKOJOTHMYECKOIO



MBIIIJICHUS, TIPEJCTABICHUH O 3JI0POBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIICHHS K OKpY>Kalollel IPpUpOIHOH cpene. B mporpaMme 1mo OMOJIOTHN TaKKe
MOKa3aHbl BO3MOKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k mjIaHUPYyEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H
IpEeIMETHBIM pe3yJIbTaTaM 00y4YeHuUsi U B POPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABaTEILHON JEATEIBHOCTH OOy4YarolIUXCs 10 OCBOCHHIO COACPKAHUS
OMOJIOTHYECKOr0 00pa30BaHus Ha YPOBHE CPEAHEr0 0OIIETo 00pa3oBaHusl.

VYuebnsblii npeamet «buosorus» Ha ypoBHE CpelHEro oliiero oopa3oBaHus
3aBepiIaeT OMOJIOTHUECKOE 0Opa30BaHKE B IKOJIE U OPUEHTUPOBAH Ha paCIIUPEHUE
U yriryOJieHHe 3HaHUH 00y4aroluXxcs 0 JKUBOU MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U
KJICTOYHOM OHMOJIOrHH, SMOPHUOJIOTUHA U OHMOJIOTHH Pa3BUTHS, TCHETUKH, CCICKIINH,
OMOTEXHOJIOTHH, YBOJIOIMOHHOTO YYEHUS U HKOJIOTHH.

N3yuenune yuebHoro mpenmera «buomorus»» Ha yriyOJeHHOM YpPOBHE
OPHUEHTHUPOBAHO Ha MOJrOTOBKY OOYYaIOIIUXCA K MOCIEAYIOMIEMY MOJYyUYEHUIO
Ouosiornyeckoro  oOpa3oBaHHMsT B  By3ax W OpraHM3alMsIX  CPEJIHEro
npodeccruoHanbHOro oopa3zoBanua. OCHOBY €ro COAEp X aHUsl COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TIOJYYEHHBIX TpPU HU3YYCHUH  OOyYarOIIUMUCS
COOTBETCTBYIOIIUX CUCTEMATUUYECKUX Pa3/IeJIOB OMOJIOTUU HA YPOBHE OCHOBHOT'O
obmero oOpazoBanusi, B 10—11 kimaccax 3T 3HaHHS MOJMydYalOT pa3BUTHE. Tak,
pacliupeHbl W YIiIyOJeHbl OMOJIOTMYECKHE 3HAHUSI O PACTCHHSIX, *KUBOTHBIX,
rpubax, OakTepusXx, OpraHM3ME YEJIOBEKa, OOINIMX 3aKOHOMEPHOCTSX JKHU3HH,
JIOTIOTHUTEIHHO BKITIOYEHBI OMOJIOTMYECKUE CBEJICHUS TPUKIIAHOTO U TIOMCKOBOTO
XapakTepa, KOTOpPblE MOKHO HMCIOJIb30BaTh KaK OPUEHTUPHI IS MOCIETYIOLIEro
BbIOOpa mnpodeccuu. Bo3MokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYCHHBIMU OOYYAIOIIMMHCS TPU H3YUYEHUU
bu3uKK, XuMuM, reorpaduy U MaTeMaTUKH.

CrpykTypa mporpaMMmbl 1o yueOHOMY mpenmetry «buonorus» otpaxaer
CHUCTEMHO-YPOBHEBBIA M JBOJIOLUOHHBIA TMOJIXOAbl K HU3YUYEHHUIO OHOJIOTHHU.

CoriacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX



CUCTEM Pa3HOI'0 YPOBHS OpPraHU3allu, IBOJIFOLMU OPraHUYECKOIo MHpa Ha 3eMJle,
COXpaHEHHUs OMOJIOrMUYECKOro pa3HooOpa3us miaaHeTsl. Tak, B 10 ki1acce u3yuarorcs
OCHOBBI MOJICKYJIIPHOM M KJIETOYHOW OHOJIOTMH, SMOPHOJIOTMHM U OHOJOTUHU
pPa3BUTHS, TEHETUKA M CEJIEKIUU, OMOTEXHOJOTUUW U CUHTETHYECKON OMOJIOTHH,
AKTyaJIM3UPYIOTCS 3HAHMUS OOydarolmuxcsi 1Mo OOTaHWKEe, 300JI0TMM, aHAaTOMUH,
¢usnonorun yenoseka. B 11 kiacce M3y4aroTcsi 3BONIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

VYyeOnsli npeamer «buonorus» npus3BaH  00ECHEUYUTh  OCBOCHHE
oOy4JaronmmMucs OMOJIOrMYECKUX TEOPUN U 3aKOHOB, UIEH, MPUHIMIIOB U MPABHIL,
JIEXKAIHUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHUH, MHOTroOOpasMu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIyJIsLuH,
OMOLIEH03a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHY, IPUKIATHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[7s
pa3BUTHS M TOJAJIEpXKAHUS HHTEpeca OOyYaromMXcs K OHOJIOTMHM Hapsigy co
3HAUYUTEIBHBIM 00BEMOM TEOPETHUECKOrO0 MaTepHalia B COJIEPKaHUHU IPOrPAMMBI
o OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHUS U Pa3BUTHUSA
TOI WM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIeM.

Lenp nzyyenus yueOHoro npeamMera «bronorus» Ha yriryoJI€HHOM ypOBHE —
OBIIaJiIcHUE  OOYyYaIOIUMUCS 3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHu3allMi JKMBBIX CHCTEM pAa3HOTO paHra M MNpUOOpPETEeHHE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUHU HMHTEpEca K ONpeAesEHHONW 00sacTu
npoecCHOHaNbHON NIeITENbHOCTH, CBSI3aHHOM C OuOJIOTHeH, Wi K BBIOOpPY
y4eOHOTr0 3aBeACHUS JIs1 TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHus.

JlocTikeHrue 1enu u3yyeHuss ydeOHoro mpeamera «buosorus» Ha
yriyOJaEHHOM ypOoBHE 00€CIIeUnBAETCS PEIICHUEM CIIETYIOUIUX 3a/1a4:

OCBOCHHE 00YUYaIOIIUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIENIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U

MpaBUJIax, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O



CTPOCHHUU, MHOTOO00pa3M W OCOOCHHOCTAX OWOJOTHYECKUX CHUCTEM (KJIETKA,
OpraHu3M, MOMYJISINS, BU, OUOTreoleHo3, Ouocdepa); 0 BHIIAIONMUXCS OTKPBITUIX
U COBPEMEHHBIX MCCJIEIOBAHUIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOlUXCSl C METOJIaMHU TIO3HAHUSl KUBOW MPHUPOIBI:
UCCJIEIOBATENIbCKUMH  METOJJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOH W
KJIETOYHOM OMOJIOTMH, YMOPUOJIOTUHA U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIUH,
OMOTEXHOJOTMH W CHUHTETHYCCKOM OHOJOTHM, TaJeOHTOJOTHH, OKOJIOTHH);
METOJaMU CAMOCTOSITEJILHOTO TMPOBEJACHUSI OHOJIOTMYECKUX HCCIECIOBaHUN B
nabopatropun ©W B nOpupone (HaOdroJeHHe, U3MEpPEHHE, DKCIEPUMEHT,
MOJICTTUPOBAHUE);

OBJIaJICHUE OOYYArOIMIMMUCS YMEHHSIMHU: CaMOCTOATEIHLHO HAaXOJUTh,
aHAJIM3UPOBATh M HCIIOJIb30BAaTh OUOJOTHYECKYI0 HH(GOPMAIIHMIO; TOJIb30BaThCS
OMOJIOTUYECKOW TEPMUHOJIOTUEH M CHUMBOJIMKOW, YCTAHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIUAIbHO-PKOHOMUYECKHMMH U  JKOJOTUYECKUMHU
npoOjieMaMu 4YEJIOBEUECTBA; OIIEHWBATh TMOCJEJICTBUS CBOCH JEATEILHOCTH I10
OTHOIIICHUIO K OKpY’KaroIled NpUpPOAHOM cpeie, COOCTBEHHOMY 3JI0POBBIO U
3JI0POBBI0  OKPYXKAIOIUX  JItOJIe; OOOCHOBBIBAaTH U  COOJIONATh  MEPHI
npoHIIaKTUKA UH(EKIIMOHHBIX 3a00J€BaHUM, MIPABUIIA MOBEACHUS B MPUPOJE U
oOecrnieyeHrs 0€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIUaWHBIX
CUTyalUsIX MOPUPOJHOTO UM  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHSI B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy 00YUYAIOIINXCSl MHTEJUIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEM
B IpOIlECCEe 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMM, DEIIAEMbIMU €10 MpoOJIeMaMH, METOJ0JOTHueH
OMOJIOTUYECKOTO UCCIIEA0OBAHMS, MPOBEACHUS HKCIIEPUMEHTATBHBIX UCCIIEIOBAHUM,
perieHusi OMOJOTUYECKUX 3aJad, MOJCIMPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIIMTaHUE Y O0YYArOIIUXCSl [ICHHOCTHOTO OTHOIIIEHUS K KMBOM MPUPOJIEC B

LEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOTUYECKOH,



T€HETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYpPhl IOBEJICHHS B IPUPO/IS; MHTETPAIIAN
€CTECTBEHHO-HAYy4YHbIX 3HAHUU;

npuoOpeTeHrne  OOy4YaloIUMHCS  KOMIETEHTHOCTH B  pallMOHAIBHOM
IPUPOIOTNOIB30BaHUH (COOTIOACHHE TTPABUII TTOBEACHHUS B PUPOJIE, OXPAHbI BUJIOB,
KOcUCTeM, Ouocdepbl), COXpaHEHHH COOCTBEHHOTO 3J0POBbS U 370pPOBbA
OKpYyXXaromux Jojaer  (coOmoaeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUH,
oOecrieueHne OE€30MaCHOCTH JKU3HENESTEIbHOCTH B YPE3BbIYAWHBIX CHUTYyaLUAX
OPUPOJHOTO M TEXHOIEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUM U YMEHUH B MMOBCETHEBHOM KU3HU;

CO37JaHME  yCIOBUW 1T  OCO3ZHAHHOTO  BBIOOpa  OOyYaroNUMUCS
VHIUBUIYaJIbHOU oOpa3zoBaTeabHON TPACKTOPUH, CIOCOOCTBYIOIICH
nocieayomemMy MnpodecCHOHATbHOMY CaMOONPEIEICHUIO, B COOTBETCTBUU C
WHIMBUy AIbHBIMUA UHTEPECAMH M MIOTPEOHOCTIAMU PETHOHA.

OO61iee yKciio YacoB, OTBEJECHHBIX Ha M3yUeHUE OMOJIOTMHU Ha YIiTyOJIeHHOM
ypOBHE CpeaHero oodiiero odpazoBanus, coctasiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeJeo).

O0s13aTeNbHBIM YCIOBUEM MPU 00yUE€HUU OMOJIOTUHU HA YTIyOJIEHHOM YPOBHE
ABIJISIETCSI TIPOBEJICHUE JIA0OPAaTOPHBIX M NIpakTUyeckux pador. Takxke ydactue
0o0y4Yaronnxcsi B BBIIOJHEHUU MPOEKTHBIX U YYEOHO-HCCIENOBATENIbCKUX pPadoT,
TEMaTHKa KOTOPBIX OMPEAEIIAETCA YUUTEIEM HA OCHOBE UMEIOLUXCS] MAaTepUaJIbHO-

TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIAHBIX YCIOBUHU.



COAEPXKXAHUE OBYUEHUSA

10 KUIACC

ConepxaHue MpOrpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast 6M0JIOTHSI — KOMIUIEKCHas: Hayka. KpaTkast ucTopus pa3BUTHUs
Ouosioruu.  buosmornyeckue Hayku M HU3ydYaeMmble ~ UMHU  TPOOJIEMBI.
OyHIaMEHTAIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHbIC HWCCIECIOBAaHUS B
OMOJIOTUH.

3Havenne Ouosornu B GOPMUPOBAHUN COBPEMEHHOU €CTECTBEHHO-HAYYHOMN
kaptuHbl mupa. Ilpodeccun, cBszanHbie ¢ Ouonorueld. 3HaYeHHE OHOJIOTHH B
IIPAKTUYECKOM JEATEIBHOCTA 4YEJOBEKa: MEIAULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPAaHE MPUPOJIBL.

JdeMoHCcCTpanuu

[TopTpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. T'apseii, I'. Mengnens, B. . Bepnanckuu, U. I1. [1asnos, 1. 1. Meunuxkos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel 1 cxembl: «CBsi3b OMOJOTMU C JPYyrUMH Haykamuy, «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHE

JKuBble cucTtembl Kak OpeAMeT u3yueHusi Ouosioruu. CBONCTBA KUBBIX
CHCTEM: E€IMHCTBO XMMHYECKOI'O COCTaBa, JAUCKPETHOCTb M ILEIOCTHOCTb,
CIOKHOCTh M YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOPTraHU3ALMS,
CaMOBOCIIPOU3BEJICHUE, PA3/IPAKUMOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMy KUBBIX CHUCTEM: MOJICKYJSPHBIN, KIECTOYHBIM,
TKAHEBBIM, OPraHU3MEHHBIMN, TMOIMYJISIIUOHHO-BUI0BOM, DKOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepubiii. Ilpoueccbl, MpouCXOnAIIME B KHUBBIX
cuctremax. OCHOBHbIE TpHU3HAKKW KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS

MaTcpuu. HayKI/I, HN3ydaromue JXUBbIC CUCTEMbI Ha PA3HBIX YPOBHAX OPraHrU3aInu.



N3ydenne xuBBIX cucteM. Meroapl Ouonornyeckoil Hayku. HaGmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus. llonsarre o 3aBucuMon u
He3aBUCHUMOW mnepemMeHHOW. IlmaHupoBanwe »skcnepumeHTta. IlocTaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormvyeckux JmaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTatoB. [IpuuMHBI HCKaXXEHUs PE3yJIbTATOB JKcrepuMeHTta. llonsarue
CTaTUCTUYECKOIO TECTA.

JleMmoHCcTpanuu

Tabmuiet u cxembl: «OCHOBHBIE TPU3HAKUA KU3HUY, «bUoIOTHYECKUE
cuctembl», «CBOICTBa KUBOW MaTepuu», «YPOBHH OpraHu3alMud KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB uYeJoBedeckoro opranuzmay, «buoreornenos», «buocdepay, «Metoas
U3y4E€HUS )KUBOU IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHME  JUJIi  TPOBEICHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnyeckass padora «lcnonb3oBaHUE Ppa3IUYHBIX METOAOB IIpHU
V3YYECHUHU JKUBBIX CUCTEM).

Tema 3. buoJsiorusi KieTku

Krmerka — cTpykTypHO-GYHKIIMOHAIBHAS €IWHUIA SKUBOTO. Mcropus
oTkpbITus kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOW KJIETOUYHOM
TEOPHUH.

MeTtonpl  MOJIEKYJIApHONM W KJIETOYHOW  OMOJOTUH:  MHKPOCKOIIHS,
xpoMmarorpadusi, 31eKTpodopes, METOJl MEUYEHBIX aToOMOB, AU(epeHInalIbHOE
HeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonus. Kougoranvuas mukpockonus. Bumanvnoe
(npusicuzHenHoe) uzyueHue Kiemox.

JemoHcTpanuu



[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxeMbl: «CBETOBOM MUKPOCKOI, «IJIEKTPOHHBIA MUKPOCKOI»,
«Hcropus pa3BUTHS METOJOB MUKPOCKOTITUI».

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpPOIpenapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATBHBIX KIIETOK.

IlpakTuyeckas padora «l3yueHue METO/IOB KJIETOYHOM OHOJIOTUU
(xpomatorpadusi, anexrpodope3, audpdepeHanbHoe EeHTPUPYTHUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKH

XUMHYECKUM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u e€ ponb kak pacTBOpUTEIIS, peareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TeIJIoperyJsisiiui. MuHepaibHbIe BEIIECTBA KIETKH, UX Onosioruyeckas poisib. Poib
KaTUOHOB M aHUOHOB B KJIETKE.

Oprannydeckre BelIECTBA KJIETKU. buonmormyeckue mnonumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTyphl O€IKOBOM MoOjeKybl. [lepBuuHas
CTPYKTypa Oenka, MeNTHJHas CBA3b. BTOopuyHas, TpeTU4Has, 4YEeTBEPTUYHAS
cTtpyktypel. JleHarypauus. CpoiictBa OenkoB. Krnaccudukamus — Oeiakos.
buonoruueckue pyHkimuu 6eakoB. [lpuonsi.

VYrneBoasl. MoHOCaxapubl, AUCaXapuibl, OJTUTOCAXAPU/IbI U MMOJTUCAXAPUIBI.
O6mmii mmaH CcTpoeHHS W (PU3MKO-XMMHUYECKHE CBOWCTBAa  YIJICBOJIOB.
buonornueckue QpyHKIIMM yTIeBOIOB.

Jlurunel. I'uapodunsHO-THAPOGOOHBIE CBOMCcTBA. Kitaccudukarus IAMumIoB.
Tpurmuuepunabl, QGocPoaunuabl, BOCKHU, cTepoubl. buomornueckue QyHKIMHN
aunuaoB. OOImMe CBONCTBA OMOJIOTMYECKUX MEMOpPaH — TEeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO0, MOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCHOT.

Hykneorunpl. Ilpunuun xomrementapHoctu. [IpaBuno Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mecronaxoxnenune u ouonorndeckue ¢pynkiuu JTHK.
Bunasl PHK. ®ynknun PHK B knetke.

Crpoenne Monekynbl AT®. Makpospruueckue cBa3su B Moiekyiae ATO.
buonornueckue pynkunun AT®. BoccraHoBlieHHbIE IEPEHOCUUKHU, UX (YHKIIUH B
Kietke. /pyeue nykieosuompughocghamol (HTD). CexBenupoBanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpyktypHasi Ouosorusi: OMOXUMUYECKUE U OMOPU3NUECKUE UCCIICIOBAHUS
COCTaBa W TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyl. Moodenuposanue
CMPYKMypsl U QYHKYUi OUOMONEKYI U UX KOMNIeKkcos. Komnvromepnuiui ouzatin u
opeanuyeckuil Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATO208.

JemoHcTpanuu

[Toprpertsr: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinH,
@. Conrep, C. IIpy3unep.

Huarpammer:  «PacnipeneneHue XUMUYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «Pacrpenenenne XUMUUIECKUX JJIEMEHTOB B )KUBOU MPUPOIE.

Tabmuier u cxemsl: «llepuoguueckas Tabauiia XMMUYECKUX 3JIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJIbI», «BelecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NIKOBOM MOJEKYJb», «CTpoeHHuE MOJIeKYI
yrieBonoB», «CTpoeHne MoyieKyn JUnuaoB», «HyKI€MHOBbIE KHCIOTBI»,
«Ctpoenne Mmonekyssl ATOy.

O0opynoBaHKe: XUMHAYECKAsI IOCYAA U 000PYI0BaHHUE.

JlaGopaTopHasi pa6ora «OOHapykeHHe OCIIKOB C TTOMOIIBI0 Ka4eCTBEHHBIX
peaKIuii.

JlaGopaTtopnass  paGora  «lccnenqoBaHWe — HYKIEMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue n GyHKUNH KJICTKH

Tumnbl KIETOK: JyKapuoTHUecKas | mpokapuotudeckas. CTpPYKTypHO-

(GyHKUHOHATBHBIE 00pa30BaHUs KIETKU.



CrpoeHre mpoKapuoTHIeCKOM KiaeTkh. KiterouHas cTeHka OakTepuid U apXei.
OcobeHHOCTH CTpOEHUSI TeTepoTpodHONW U aBTOTPO(MHON MPOKAPHUOTUUYECKHUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Ctpoenue u (bYHKIIMOHUPOBAHUE YKapUOTUYECKON KJIETKHU.
[Ina3marnueckass wmemOpana (riazmanemma).  CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcoOpT BelIECTB Yepe3 IMIa3MaTUYECKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. Pabora Hatpuii-
KaJINEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (aronuTo3. Dx3ouuTo3. Kinerounas
crenka. CTpykTypa v QyHKIIMU KJIETOYHON CTEHKH PACTCHHM, TPrOOB.

Huronna3zma. Ilutozomns. [{utockener. JBukeHue nutomniaazmMbel. OpraHou bl
kieTkr. OHOMEMOpaHHbIC OPTraHOU Bl KIETKH: dHAoIIa3Marndeckas cetb (I11C),
anmapat [onbIKu, JM30COMBI, HMX CTpoeHHME © (YHKIMUA. B3auMocBssb
OJIHOMEMOpaHHBIX OPraHouIOB KiIeTKH. CTpoeHue TpaHyJIspHOTO PETHKYIyMa.
Mexanuzm nanpasnenus 6enkos 6 IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOMIA3MAaTHUYECKUN PETUKYITYM.
CexperopHas ¢ynkuus annapara ['onbmxu. Moouguxkayus benxoe 6 annapame
Tonvoorcu. Copmuposka 6enxoe 6 annapame [ onvodcu. TpaHCOPT BEIIECTB B
KJIeTke. Bakyonu pacturenbHbix ki1eTok. Kinerounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMWABI  KJIETKU:  MUTOXOHJIPUHU,  IUIACTHUJBL
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumobuocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUM MHUTOXOHApWUW u Tiactui. llepBuunsle,
BTOPHUYHBIE U CIOKHBIE IIACTUABI (POTOCUHTE3UPYIOIMIUX DYKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTHI, JISUKOTJIACTHI BBICIIMX PACTEHUH.

HememOpanubie opranouisl kietku CtpoeHue U GyHKIMM HEMEMOpPaHHBIX
OpraHoUJI0B KJIETKU. Pubocomsl. IIpomesxcymounvle Qunamenmeol.
MukpodunaMeHTbl. Axkmunogvle Muxpoguiamenmol. MpllIeUHbIE — KIETKH.
AKmuHo8ble KOMHOHEHMbl HeMbluleuHblX Kiemok. MukpoTpybouku. KieTouHblit

ueHtp. CrTpoeHMe M JBUKEHUE KIYTUKOB UM pecHUYeK. MUKpOTpyOOUKH



nuTorasMel.  Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. Momophwie benku.

SAnpo. OGonouka siapa, XpoMaTHH, KapUoIIa3Ma, SAPHIIIKU, KX CTPOECHUE U
bynkuuu. SnepHsiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHUE
XpoMOCOM B UHTepha3HOM slpe. JIyxpomamuu u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. JluHamuka s0epHOU 000a0uKu 6 mumosze. AHoephbiil
MPAHCHOPM.

Kinerounsle BkimtoueHuss. CpaBHUTENBbHAS XAPAKTEPUCTUKA KIETOK dYKAPHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmumsr 1 cxembl: «CTpoeHHE IYKapUOTHUECKOH KieTkn», «CTpoeHue
KUBOTHOW  KJeTKW», «CTpoeHHEe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUN», «Anpo», «CTpoeHre NpOKapUOTHIYECKON KIETKNY.

OO6opynoBaHHe: CBETOBOW MHMKPOCKOI, MHUKpPOINpenaparbl pPAacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaTbl 0aKTEpUaTbHbBIX KIETOK.

JlaGopaTropHass paGora «/3ydeHue CTPOECHHMSI KIETOK Pa3JIMYHBIX
OpPTraHu3MOB.

IIpakTuyeckas padora «/I3ydyeHue CBOMCTB KJIETOYHOI MeMOpaHbI».

JlaGopaTopnas padora «VccienoBanue mniaa3moliiu3a U JEIJIa3MoJid3a B
PACTUTENIBHBIX KJIETKAX).

IlpakTuyeckas  padora «/3yyeHue  JBMXKEHHS  LUTOIUIAa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpPAallleHNE JHEPTUU B KJIETKE

AccUMMITALINS U TUCCUMUIIALIMS — JIB€ CTOPOHBI MeTabosin3ma. Turbel ooMeHa
BELIECTB: aBTOTPOQHBIA M TreTepoTpOoHBIA. YdacThe KUCIOopoAa B OOMEHHBIX
npoleccax. JHepreTuueckoe ooOecrnedyeHue kieTku: npeBpamienne AT B
oOMmeHHBIX Tmporeccax. {depMeHTATHBHBIM XapakTep peakuuil KIETOYHOIO

merabonuzma. DepMeHThI, HUX CTPOCHHUE, CBONCTBA U MEXAHU3M JICUCTBUSI.



Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHUUYECKHX KaTaau3aTopoB. bemku-
AKTUBATOPHl U OEJIKU-UHTUOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHWYECKUX BeHIeCTB B KkieTke. DOTOCHUHTE3.
AHOKCcuceHHbIll U OKcueeHHbll omocunmes y odaxmepui. Ceemocodouparoujue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJIopomniacToB B mpolecce
¢dotocunTeza. CBeroBas u TeMHOBasA ¢asbl. Pomoodvixanue, Cs., Cs- u CAM-munuv
gpomocunmesa. llpoagykTuBHOCTD (hoTOCHMHTE3a. BrinsHue pa3nuyasix GpakTopoB Ha
CKOpOCTh poTOCHMHTE3a. 3HAUeHHUE (POTOCUHTE3A.

XEeMOCHHTE3. Paznoo6pazue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIIUPYIOIME OaKTepuu, >KeJIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buasl Opoxenus. [IpoaykTel OposkeHHUS W X
UCIIOJIb30BAHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPTraHU3MBbl KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO30OYUTEIN O0JIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNbHBIN 3Tan. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buosiornyeckoe OKMCIEHUE, WM KIETOYHOE bIXaHue. Poiib MUTOXOHIpUH B
mpoiieccax Omosornueckoro okucieHus. [{ukmmueckue peakmun. OKUCTUTEIHHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunma3zvl. llpeumyniecTBa a’poOHOro MmyTd oOMeHa
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpanuu

IToprperst: Ix. IIpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnups! u cxemsl: «DoTocunTe3», «DHEPreTUUecKuii 00Men», «brnocuuTe3s
oenka», «CtpoeHue pepmMeHTa, « XeMOCHHTE3Y.

O0opynoBaHKe: CBETOBOM MHUKPOCKOI, 000pYyJIOBaHUE JIJIsi MPUTOTOBICHUS

IMOCTOSSHHBIX 1 BPCMCHHBIX MUKPOIIPCIIApATOB.



JlaGopaTtopnass pabGora «M3ydyeHue KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIa3bl UK KaTalla3bl)y.

Jlabopatopnass pab6ora «UM3yueHue ¢GepMEHTATUBHOTO paCIICIUICHUS
NEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX.

JlaGopaTopnasi padora «CpaBHeHue TmporeccoB (PoTocuHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOXKECHUS U JBIXAHUS.

Tema 7. Hacsencreennasi uHgopmanus U peajin3anus eé B KiIeTKe

Peakuuu maTpuyHoro cuHtesa. [[pUHIIUIT KOMIUIEMEHTAPHOCTH B PEAKITUAX
MaTpuyHOro cuHTe3a. Peanuzanus HaciaeacTBeHHOW nHbopMmanuu. [ eHeTnueckuii
KOJI, ero cBoucTtBa. TpaHckpumimsa — Marpuunbii cuHte3 PHK. IlpuHummner
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6mocunTese 6enka.
VYcnoust Ouocunre3a Oenka. KomgupoBanuwe amuHokuciaor. Ponb pubocoMm B
OuocuHTe3e Oelnka.

Cogpemennvie npeocmasienuss o cmpoenuu 2eHos. OpraHuzalys reHoMa y
MPOKAPUOT U IYKApPUOT. Peryssiiusi akTUBHOCTH T'€HOB Yy NpOKapuoT. ['mmores3a
onepona (®. Kako0, XK. Mano). MonexynsipHvie mexaHuzmol IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuus 0OMEHHbBIX
IPOLIECCOB B KieTKe. KileTouHblii roMeocTas.

Bupycsl — HexieTouHbie POPMBI )KU3HU U 00JIUTaTHBIC Mapa3utbl. CTpoeHue
MPOCTBHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a00neBaHus yenoBeka, »kMBOTHBIX, pactenuit. CITNJ, COVID-

19, connanbHble U MEAUIIMHCKHAE TPOOIIEMBI.



buoungopmamuka: unmeepayus u ananuz oonvuiux maccusoé («bigdatar)
CMPYKMYpHBIX Ouonocudeckux oanHvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JdeMoHCTpanuu

IToptpetsi: H. K. Konsuos, . Y. IBaHOBCKUM.

Tabnuier u cxembl: «buocunTes 6enka», «I'eHeTnyeckuit Koa», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckas padora «Co31aHue MOJIEIIH BUPYCaY.

Tema 8. 7Ku3HeHHbI HUKJ KJICTKHU

Knerounslii 1wmkn, ero mepwoisl W peryismms. MHTEpdaza m MHTO3.
OcobeHHOCTH TPOIECCOB, MpoTeKarmux B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunrteTnyeckuid  (MMOCTMUTOTHYECKHH),  CHHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI ) TIEPUOIbI HHTEP(hA3HI.

Marpuunsiii cunte3 JIHK — permkamusa. Ipunmunsr permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTD.
Mexannsm perukaiuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JUIIouaHbld U
rariouJHbld  HaOOpel  XpomocoM. ['oMonoruusnble xpoMocombl. [lojoBbie
XPOMOCOMEBI.

Jenenue kneTku —MuTo3. CTaiuu MUTO3a U IPOUCXOISIIIINE B HUX ITPOLIECCHI.
Tunel MuTo3a. KaproknHe3 1 HIUTOKUHE3. bHOTOrMYecKoe 3HaUeHNE MUTO3A.

Perynsiuust MutoTMueckoro nukia kierku. [Iporpammupyemas kieTodHas
rubesb — arnomnros.

Kinerounoe siipo, XpomMocoMmbl, (yHKIIMOHAIbHAS T€HOMHKA. Mexanuzmobl
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kiemox. «llugposas
Kl1emKka» — ououngopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JemoHcTpanuu

Tabmuiel 1 cxembl: «KU3HEHHBIH LUK KIETKW», «Mwuto3», «CtpoeHue

xpomocomy, «Pemnmmkarusa JJHK».



O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpompenaparsl: «K MUTO3 B KIeTKax
KOpELIKa JIyKa».

Jlaboparopnas  pabdora  «M3yyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparax».

JlaGopaTopnas padora «HabmoneHre MUTO3a B KJIIETKaX KOHUMKA KOpELIKa
JyKa (Ha TOTOBBIX MHKpOIIpenaparax).

Tema 9. CTpoenue u GpyHKUUM OPraHu3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUS U KU3ZHEAESITEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrtepun, apxew, OIHOKJIETOUHBbIE TI'pUOBI, OJHOKJIETOYHBIC
BOZOPOCIH, APYryue NpoTUCThL. KoJIOHHAIbHBIE OPTAHU3MBI.

B3auMocBs3p 4acTeil MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHel M
cucteMbl opraHos. OpraHusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: o0Opa3oBaresbHasd,
NOKPOBHAs, MPOBOJASIIAs, OCHOBHAas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(GYHKUMNA 1 pacnoiOKEeHUs TKaHEH B opraHax pacTEeHUM.

TkaHu XKMBOTHBIX M 4Ye€JIOBEKA. THIBI )KMBOTHBIX TKaHEW: SMHUTENHAIIbHAL,
COCMHUTENbHAsA, MbllIeuHas, HepBHas. OcoOEHHOCTH CTpOeHHs, (QYHKIHH U
PacCIIONOKEHUS TKaHEN B OPraHax )KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M T'€HEpAaTHBHBIE OpraHbl pacTeHuid. OpraHel U
CHUCTEMBI OPTaHOB KMBOTHBIX U YeoBeKa. DyHKIIMHA OPraHoB U CUCTEM OPIaHOB.

Omnopa tena opranusmMoB. Kapkac pacteHuil. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHblli 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIBI
COCIMHEHMS KOCTEM.

JIBr>keHue  OpraHu3MoOB. JIBMJKEHHME  OJHOKIJIETOYHBIX  OpPraHU3MOB:
aME0OUIHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBl M HACTHM. JIBMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:

MblleyHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.



IIutanne opranusmoB. llorynomenue BOABL, YIJIEKUCIOrO Taza |
MHUHEPAJIbHBIX BEUIECTB pacTeHUsIMU. [IuTtanue XKUBOTHBIX. BHyTpuUIIOI0CTHOE U
BHYTPUKJIETOYHOE NuIleBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHEINbI
IULIEBAPUTENIBHOTO TpakTa. IlumesapurenpHbie kene3pl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jpixanue pactenuil. Jlpixanue xuBoTHBIX. uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIEeTKU. KoxkHoe npixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J[pixaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIOLIMOHHOE  YCJIIO)KHEHUE CTPOEHUSI JIETKUX ITO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHass cucrema d4esioBeka. MeXaHu3M BEHTWISIUMHM JETKUX y NOTHUL U
MiIeKonuTaromux. Perymsmus geixanus. JlpixaTtenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OpPraHM3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTECHHM.
TpaHcnopr BewlecTB y JKUBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepale,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHusi. IBOIIOIHUOHHBIC
YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOW CHUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepla v €€ peryssius.

Brinenenue y opranusmoB. Beinenenue y pacrenHuil. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblneneHus. DunbTpanus,
CEKpelusl 1 00paTHOE BCACHIBAHUE KaK MEXaHU3Mbl pabOThl OPraHOB BbIJEICHUS.
CBsI3b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIHUTENBHON cuctemMamu. Briienenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (QyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHUE MOYH Yy YEJIOBEKA.

3ammTa y OpPraHu3MoOB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEHIINX. 3al[UTa Y MHOTOKJIETOYHBIX pacTeHui. Kytukyna.
CpencrTBa NacCUBHOW U XMMUYECKOM 3alIuThl. ODUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M WX TPOU3BOAHEIE.
3ammTa opranusMa ot Ooje3Heil. IMMmyHHas cucteMa uenoBeka. KieTouHbiii u

IYMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIA W NpUOOPETEHHBIN cHelupUuIeCKuid



UMMYyHUTET. Teopusi KIOHaIbHO-ceaeKTUBHOro ummMmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxuMocTe W peryiasnMs |y OpraHu3moB. Pasznpaxumocts Yy
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazapaxuMoCTh U peryisiiuus y pacCTeHUM.
PocroBble BemecTBa u UX 3HaYEHUE.

HepBHas cucrema u pednexkTopHas peryisiiuss y XUBOTHBIX. HepBHas
cucTeMa M €€ OTIebl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJIOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pednexkc u
pednexropHas ayra. besycioBHbIe U yCIIOBHBIE pe(IICKCHI.

I'ymopanbHas peryisiuys U SHIOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenesbl 3SHAOKPUHHON CUCTEMBI U KX TOPMOHBI. JleiicTBIE TOPMOHOB. B3anMocCBs3b
HEPBHOU U SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHCcCTpanuu

IToprper: U. 11. I1aBnos.

Tabmuupr 1 cxeMbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociamy», «bakrepumn», «lIpocrerimme», «OpraHel LBETKOBBIX PACTEHHI»,
«Cucrembl OpraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOoeHHE
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHE CTeOIs,
«CtpoeHue AUCTOBOM MIacTUHKNY, «TkaHW >KUBOTHBIX», «CKEJIeT YelIOBEKay,
«IInmeBapurensHass cucrema», «KpoBeHocHas cucremay, «/lpIxarenbHas
CHUCTEMaY, «HepBHass  cucremay, «Koxa»,  «MpbllieyHass  cuCTEMay,
«BplgenurenbHas cuctemay, «HIOKpUHHAs cucTeMa», «CTpOEHHE MBIIIIBIY,
«AmmyHnurer»,  «KumeuHononoctHeie», «(Cxema  NOUTaHUS  PACTECHHIN»,
«KpOBEHOCHBIE CHCTEMBI I[IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THuIpbI»,
«Crpoenue nnaHapum», «BHyTpeHHEE CTpPOEHHE NOXKAEBOro 4epBs», «HepBHas
cucteMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema

miekonuTaromuxy, «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opyoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnapaThl OTHOKIECTOYHBIX
OpraHu3MOB, MHUKpOMpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHUX, dHUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repbapuu
pacTeHUM pa3HBIX OT/AENIOB, BIAXKHBIE IMpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIUM OECHNO3BOHOYHBIX IKUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyaoBaHue JIsl AEMOHCTpAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUSI pPAaCTCHUH,
pacuieruieHus Kpaxmaiia U 0elIKoB MoJ IedcTBHEM (EepMEHTOB, OOOPYAOBAHUE IS
JEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3ydeHne TKaHeW pacTeHUIN».

JlaGopaTopHasi padora «/3ydeHne TKaHEeW KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHne OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHU3MOB

@dopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe (BKIIIoUas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrionoro  pa3MHOXEHHUSA:  IMOYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TomoBoe pasmuoxkeHue. llonoBeie KieTkH, WM rameTel. Meito3. Craguu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonmornyeckuii cMbici
M€i03a W IOJOBOro mpouecca. MeWo3 W €ro Mecro B JKMU3HCHHOM LIMKIIE
OpraHU3MOB.

IIpen3aponpimeBoe pasputue. ['amMmerorenes y KuBOTHBIX. [10JI0BBIE KENE3HL.
OO6pa3oBaHue U pa3BUTHE NOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OnyioIoTBOpeHHEe UM HIMOPUOHAIBHOE pPa3BUTHUE KUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHYyTpeHHee. [lapreHorenes.

WNHuBHTyanbHOE pa3BUTUE OPTaHU3MOB (OHTOr€HE3). DMOPUOJIOTUs — HayKa
0 Pa3BUTUU OPraHu3MoB. Mopghozcenez — oOHa u3 21agHvIX NPodIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghocenesa. Ctaguum >MOpHOTeHe3a

KUBOTHBIX (Ha mnpumepe Jsrymku). JpoOnenwe. Tumbl — apoOieHus.



Hemepmunuposannoe u Hedepmunupogannoe oOpobnenue. bnacmyna, munvl
onacmyn. OcoOCHHOCTH APOOJCHUS MIICKOMUTAIOMNX. 3apOJIbIIICBbIC JIMCTKU
(racTpysiauus). 3aKiiaka OpraHOB U TKaHEH U3 3apO/bIIIEBbIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTed pa3BUBAIOILEIOCA 3apojblia (3MOpPUOHANbHAS HHIYKIMS).
3aknazka IUTaHa CTPOCHMSI JKMBOTHOIO KAaK  pPE3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusHue Ha >MOpPUOHANBHOE PA3BUTUE PaA3IMYHBIX
(aKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButne xuBOTHBIX. llocTaMOpuonaneHblil nepuox. Ilpsmoe u
HempsiMoe pas3BuTue. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYECKOE 3HAYEHHE MPAMOTO U HENPSIMOIO
pPa3BUTHs, UX PACIpPOCTpPaHEHUE B NpUpoAE. Tumbsl pocra >KUBOTHBIX. DakTOpPHI
PEryJISIIMK pPOCTa KUBOTHBIX U yesoBeka. CTaauy nocTaMOPHOHATBHOTO Pa3BUTHUS
y )KMBOTHBIX U yenoBeka. [lepuonbl oHTOreHesa yenoseka. CTapeHue U CMEpTh Kak
OMOJIOrMYECKHE MPOLIECCHI.

Pa3smHuoxxenune u pasButue pacrenuil. ['ametodur u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3zoBaHue crop B mpouecce Meiiosa. ['amerorenes
y pactenuii. OIJI0IOTBOPEHUE U PA3BUTUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHKe U Pa3BUTHE CEMEHH.

MexaHU3MBI PETYIISALUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsi: C. I'. HaBamuu, X. [lIneman.

Tabmumer 1 cxembl: «BereraruBHOoe pasMHOXKeHHE», «Twmbl Oecrooro
pa3MHOXeHUsD», «PasMHOXEHHME XJIaMUAOMOHAIbD), «PasMHOXKEHHE 3BIJICHBD,
«PazmHOXeHue ruape», «Meios3y, «XpomocoMsl», «l'amerorenesy», «CTpoeHune
SULIEKIETKH U criepMaro3ouay», «OCHOBHBIE CTaAuM OHTOreHesay, «lIpsmoe n
HEenpsMoe pas3Butue», «PazBurue Maiickoro xyka», «PasButne capanum»,
«Pa3Butne nArymkm», «/IBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHHI»,

«CtpoeHue ceMsiH OJHOJIONbHBIX M JBYJIOJBHBIX PAacTEHHI», « KU3HEHHBIA LUK



MOPCKOM KanycTbl», « KU3HEHHBIN UK MXay, «’KU3HEHHBIN UK NAaTOPOTHUKA,
«KW3HEeHHBIN IUKJI COCHBDY.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTsl SIMIEKIECTOK |
CIIEpMAaTO30M10B, MOJENb «L{MKI pa3BUTHS JIATYLIKH.

JlaGopaTopHnas padora «/3yueHue cTpoeHHUs OJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IpakTuyeckass padora «BrpsiBICHHE TPU3HAKOB CXOJCTBA 3apOJBIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHoOB pPAa3MHOXKEHUS BBICIINAX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJEeJICTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoOB

Wcropus cTaHOBIICHUS M Pa3BUTHSI TCHETUKY Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poinb 0T€UECTBEHHBIX YUEHBIX B PAa3BUTHUU T'€HETUKHU.
Pa6oter H. K. KonbioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TTOHITUSA U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBHI,
aJUIeIbHBIC TEHbI, AJBTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WM PELIECCUBHBIN
IPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs JIMHUS, TUOPHUIBI, TCHOTHUII, (PEHOTHIL.
OcHOBHBIE =~ METOABI  T€HETUKU: THOPUIIONOTUYECKUM,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuios, H. .
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuid.

Tabmuiel u cxembl: «MeTo/Ibl TeHETHKNY, «CXEeMBbI CKPEIMBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna kak OOBEKT T'€HETUUYECKHUX
HUCCJICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH



Monorubpunnoe ckpenuBanue. I[lepBbrii 3akoH MeHaens — 3aKOH
eAMHO00pa3usi TMOPUIOB MepBoro nmokojeHus. [IpaBuno gomuHrpoBanus. Bropoi
3aKOH MeHenss — 3aKOH paclleIuIeHus INMPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIuBanus. [ umores3a 4ncToThl ramer.

AHanu3upytolee ckpemuBanue. [[pomMeXyTouHbIN XapakTep Hacaeq0BaHuUs.
Pacmeryienne npru3HakoB MpyU HEMOJIHOM JOMUHUPOBAHUHU.

HuruOpuaHoe ckpemmBanue. Tperuii 3akoH MeHnens — 3aK0H He3aBUCUMOTO
HaclieJOBaHUs TPU3HAKOB. [{uTonornyeckre OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUS.

CuemeHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuennienHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TeHaMu. XPOMOCOMHAas
TEOPHsI HACIEICTBEHHOCTH.

['enetuka nona. XpoMOCOMHBIA MEXAHU3M OIPEIETEHUS 110J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M Te€TEPOraMeTHbIA I0J. | eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak uesnoctHas cucrema. [ IneloTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBIM aJuienu3M. B3auMOIEeNCTBUE HEAJJIEIbHBIX T'E€HOB.
Kommiementapaocts. Dnucras. [loaumepusi.

['eHeTMYECKUIT KOHTPOJb Pa3BUTHS PACTEHUM, XKMBOTHBIX W YEJIOBEKa, a
TakkKe (PU3NOIOTHIECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYyHKIIHM.
['eHeTHYeCcKMEe MEXaHU3MbI CHMOMOTeHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3SUH
— Tapa3uT» U «XO3UH — MHUKPOOHMOM». ['éHeTMYecKkHhe acheKThl KOHTPOJSI U
WU3MEHEHHS HACJIeICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Ta6muier u cxemsl: «IlepBriif 1 BTOpol 3aKoHBI Menaens», « Tpetuil 3akoH
Menpaens», «AHanu3Upylollee CKpenmBanue», «HenomHoe TOMUHUpPOBaHUEY,
«CuemnyieHHOEe HaclieIOBaHHE TMPU3HAKOB Yy Jpo30oduiibl», «['eHeTuka Tmomiay,
«Kapuotun 4yenoBeka», «Kapuotun apozoduiaby, «KapuoTunm nOTUIBY,

«MHOKECTBEHHBIN aJuIeIn3My, «B3anMoieiicTBe T€EHOBY .



O6opynoBanue: Mojeidb JUIs JEMOHCTPAallMMd 3aKOHOB €AMHOO0pa3us
ruOpuOoB MEpPBOrO0 TIOKOJEHHWS U pacllelyIeHUs MPU3HAKOB, MOJAETb MJis
JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO HACJIEIOBAHUS IPU3HAKOB, MOJEIb IS
JEMOHCTPALIMA CLEIUICHHOIO0 HACJEIO0BaHUs IPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MUKpornpenapar: «Jlpo3oduinay.

IIpakTnueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUs y AP030(UIIbD.

IIpakTnueckass paGora «l3yueHue pe3ynbTaroB  JUTHOPUIHOTO
CKpEUIMBaHUs y 1p030(QUIIbD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue renHoruna u cpeabl npu  (GOpPMUPOBAHMU (HEHOTHIIA.
N3mMeHunBoCTh IIpU3HAKOB. KayecTBEHHBIE W KOJIMYECTBEHHbIE NIPU3HAKUA. Buiel
MU3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJICACTBEHHAS.

MoaudpukanonHas H3MEHUYMBOCTh. Poib cpeapl B (OpMUPOBAHUU
MOIU(PUKAIMOHHON M3MeHunBOCcTH. Hopma peaknuu npusHaka. BapuanmoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAU(PHUKALMOHHON
WU3MEHYUBOCTH.

I'enoTMIIMUECKas N3MEHUYUBOCTL. CBOMCTBA FEHOTUIINYECKON N3MEHYNBOCTH.
Bunbl reHOTUTIMYECKON M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

KomOnHaTuBHass M3MEHYHMBOCTh. Mei03 W MOJIOBOM IIpPOIECC — OCHOBA
KOMOMHATUBHON NU3MEHYUBOCTH. POIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3[JaHUU
TFeHETUYECKOT0 pa3Hoo0pa3us B mpeenax OJHOro BHU/A.

MyTanmoHHass W3MEHYMBOCTb. BuHIpl MyTanuii: Ie€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  HMHAYLUUMPOBAHHBIE MyTauuu. SaepHele U
nuToruIasMaTuyeckue Myranuu. ComaTHyeckue W I0J0Bble MyTauuu. IIpuunHbI
BO3HUMKHOBEHUs MyTanuil. MyTareHsl HW WX BIHWSHUE HA OPraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IIPOIECCa. 3aKOH TOMOJOTMYECKUX PSAIOB B
HaciencTBeHHo uaMenunBoctu (H.W. BaBunoB). BHesnepHas M3MEHUYMBOCTH U

HaCJICACTBCHHOCTS.



Onueenemuxa U INUSEHOMUKA, PpONb INUSEHEMUYECKUX (Hakmopos 6
HAc1e008aHUuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMO8.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buasl u3MeHuuBocTH», «MoaudukaoHHas
N3MEHUYNBOCTLY, «KomOunnaTtuBHas U3MEHUYUBOCTDLY, «Meiiosy,
«OnnonorBopeHue», «I'eHeTnyeckue 3a00IeBaHUs YeoBekay, « Buapl MyTamuiiy.

OOopynoBaHue: KMBbIE M TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PACTEHUU,
pucyHku (¢poTtorpadum) >KMBOTHBIX C Pa3JIMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMMOHHON M3MEHYMBOCTU. [locTpoeHue BapuanMoHHOTO psga U
BAPHUALIMOHHON KPUBON».

I[pakTnueckas padora «Myrtauuu y JApo3oduibl (Ha TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esioBeka

Kapuotun yenoBeka. MexayHapoaHas mporpaMma HMCCIEJOBAHUS T'€HOMA
yenoBeka. MeTonbpl  M3YyYeHMsT T€HETUKH  YEJOBEKa: T'E€HEAIOTMYECKHU,
OJIM3HEI[OBBIM, LIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[T11P-anamu3a. HacnencTBeHHbIe 3a00IeBaHUs YelIOBeKa. | eHHBIE 1 XPOMOCOMHEBIC
Oone3Hn uyenoBeKa. boje3HM ¢ HACIENCTBEHHOW MPEApacloNOKEHHOCTHIO.
3HaYeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUN T'€HETHYECKUX
3a0oeBaHU 4YenoBeKa. MeauKO-TeHEeTHUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIEeTKU. [[OHSATHE «TEHETHYECKOro rpy3a». DTHUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBAHUS T'€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TMOBBIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
br3uYECKOMY U XMMHUUYECKOMY 3arps3HEHUIO OKpYsKarolien cpeinl. ['eHeTnueckas

IpeaApacCIIOOKCHHOCTD YCJIOBCKA K ITATOJIOTUAM.



JlemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun uyenoBekay, «MeTobl U3YUEHUSI TEHETUKH
yesoBekay, «['enernueckue 3a00J1€BaHUsT YETIOBEKaY.

IIpakTHyeckas padora «CocTaBlIEHUE U aHAJIU3 POAOCIOBHOW.

Tema 15. Cennekuusi OpraHu3zMoB

JlomecTukanusa M CeleKUMs. 3apoKICHHUE CENEKUMM W JOMECTHUKAIUU.
VYyenue H. U. BaBunosa o LleHTpax mporcxoxaeHust 1 MHOrooOpas3us KyJabTYpPHBIX
pactenuil. Posb cenexkuuu B CO34aHUM COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COpT,
IOpOJIa, IITaMM. 3aKOH TOMOJIOTHYECKUX PSAJAOB B HACIEACTBEHHOW U3MEHYMBOCTH
H. W. BaBumnosa, ero 3HaueHue A1 CEJISKIIMOHHON paOOTHI.

Metonpl cenekiuoHHo paboThl. MCKycCcTBEHHBIH OTOOpP: MAacCOBBIM H
VHIUBUIYaJIbHBIN. DTarbl KOMOMHAIITMOHHON CCJICKIIUU. HUcnviTanue
OpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C TOMOIIBIO OIICHKHU
¢deHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJl  CEJIEKIIMOHHOM  paboThl.
PaananroHHbI 1 XUMUYECKUM MyTareHe3 Kak UCTOYHHUK MyTalUui y KyJIbTYPHBIX
dopMm opranusmMoB. Vcrnosb30BaHHE T€HOMHOTO PENAaKTUPOBAHUS U METOOB
pexoMOuHanTHBIX JIHK 17151 mosydyeHust iCXOAHOro Matepuara sl CeJIeKIUU.

ITonyuenue IIOJIUIUIONIOB. Bryrpusunosas rUOpUIU3ALIHSL.
bnuskopoacTBeHHOEe  ckpemiuBaHue, WM MHOpuauHr.  HepoxctBeHHoe
CKpeuIMBaHue, Wiu ayTOpuauHr. I'erepo3nc m ero npuuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpuamnszanus. [Ipeogonenue Oecronus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DEBOTIOYULY.

CoxpaHeHrEe U U3yYEHHE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U
UX JUKUX pOAMYENH i1 CO3/JaHMsl  HOBBIX COPTOB M THOpPUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpawenue u  ynpaeileHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX 8

Yensax YayuueHus Cywecmsayouux U co30anusi Ho8blx nopoo, JUHULU U KpOccos, 8



MOoM uucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYUYHbLIX UCCIe008aAHUl,
nepeodosuvlx uoell U nepCneKmuBHbX MexHoI02UlL.

JdeMoHCcTpanuu

IToptpersi: H. Y. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykssinenko, b. JI. Acraypos, H. bopinoyr, /. K. bensies.

Tabnuiet u cxembl: «L{eHTpbI MPOUCXO0XKACHUS U MHOTO00Opa3us KyJbTYPHBIX
pacTteHuil», «3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW MU3MEHYHMBOCTH),
«Metoasl cenekiumy, «OTaanéHnas rudpuanzanusy, «MyrareHes».

JlabopaTopHas padora «/3ydueHue copToB KyJbTYPHBIX PACTEHUHN U ITOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METO0B CEJICKIIMN PACTCHUI.

IIpakTuuyeckas padora «IIpuBUBKa pacTeHUII».

Jkckypeusi «OCHOBHBIE METOIbI M JIOCTHXKCHHUSI CEJICKIIMU PACcTCHU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpPaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoy10rust M CHHTETHYECKAsI OMOJIOTHSI

OOBeKThI, UCHOJB3YEeMble B OUOTEXHOJIOTUU, — KJIETOYHBbIE U TKAHEBbIC
KYJBTYPBI, MHUKPOOPTaHU3MBI, 150: XapaKTEPUCTHKA. TpaguuroHHas
OMOTEXHOJIOTHS:  XJICOOTICUCHHE, TIOJYyYEeHHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJeme. Mukpoouonornuecknii cuHTEe3. OOBEKTH MHUKPOOMOJOTHYECKHUX
texHosoruii. [Ipon3BoacTBO O€nka, aMUHOKHUCIIOT U BATAMUHOB.

Co3paHue TeXHOJOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEYAIOIINECS B IPUPOAE OMOCUHTETUUYECKUE TTYTH.

Knerounasa unxenepus. MeToapl KyJabTyphbl KJIETOK M TKAaHEH PacTeHUU U
#*UBOTHBIX. KpuobGanku. Comatuyeckas ruOpuau3anus ¢H  COMaTHYECKUU
sMOpuoreHe3. lcronp3oBaHuE TalIOWIOB B CeJlEKIMH pacTeHuil. [lonyuenue

MOHOKNIOHANIbHBIX anmumel. Vcnoib308anue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX



aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PekoHCTpyKuus
AUNIEKIIETOK U KIOHUPOBAHMUE KUBOTHBIX. METON TpaHCILIAHTALMU sIEep KIIETOK.
Texnonozuu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHas W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cosdanue mpanceennwvix opeanuzmos.
JIOCTHXKEHNUS U IEPCIIEKTUBBI XPOMOCOMHOM X TEHHOW MHKEHEPUN. DKOJIOTUYECKHE
U ATUYECKHUE MPOOJIEMbl TEHHOW MHKEHEPHHU.

Menuuunckue ouorextonoruu. [loctrenomuas nuudponas menuuuna. [111P-
JTUarHocTuka. MeTaOOJIOMHBIM aHAIM3, TEHOIEHTPUUYCCKHM aHajau3 IIPOoTeoMa
YeJIOBEKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCIoJIb30BaHHE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-OuomHxenepuss g pa3paboTKu
(yHIaMEHTaJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/1aHUs KOMIUJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJOTMH TPEXMEPHOIrO OMONPHUHTHUHIA U cKapoIIUHTa
JUISL PELIEHUS 3a/1a4 [TEPCOHAIU3UPOBAHHON MEIULIMHBI.

Co3naHue BEKTOPHBIX BaKIUH C LIEJbI0 oOecrieyeHuss KOMOMHUPOBAHHOMN
3ammTel OT Bo30ymutenert OPBU, ycTaHOBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢yukunonupoBanusi PHK-cogepxaiux BUPYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00J1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmuue! u cxemsl: «/crnoab30BaHre MUKPOOPIaHU3MOB B IIPOMBILIIIEHHOM
Ipou3BOJCTBEY, «KiierouHas uHkeHepusn», «I eHHas HHKEHEepUsD».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «IlomydeHre MOJIOYHOKUCIBIX IPOLYKTOBY.

IKCKypcusi «bHOTEXHOJIOrMs — BaKHEHMINAs IPOU3BOAMUTEIBHAS CHIIA

COBPEMCHHOCTHU (Ha OMOTEXHOJIOTMYECKOE HpOI/ISBOJICTBO)».



11 KJIIACC

Tema 1. 3apoxaenne U pasBUTHE IBOJIOIUHOHHBIX MPEACTABJIECHUH B
onoJioruu

OpomonmoHHass teopuss Y. [lapuna. Ilpennocbuiki BO3HMKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBI>KyIITHE CHITBI DBOJTIOIIMHY BUOB 110 Y. JlapBUHY (BBICOKast UHTEHCUBHOCTD
pa3MHOKEHUS ~ OPTaHU3MOB, HACJICICTBEHHas HM3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopuu sBomtonuu (CTD). HeitrpanbHas
teopust dBomonMu. CoBpeMeHHass HBOJNIOIMOHHAS  OWOJOrWsA.  3HauYeHUe
IBOJTIOITMOHHON TEOpUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. apsun, C. C. YerBepuxos, W. 1. lImansraysen, x. Xonaein, . K.
benses.

Tabmuier u cxembl: «Cuctema xuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlecthuna xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMupoBaHus
NpUCIOCOOJICHUIT y pacTeHuil u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapupyta nyremectsus Y. lapsunay, «Haxonku Y. lapuna», «Dopmbl 00pbObBI
3a cymectBoBaHue», «llopoasr romyOei», «MHOrooOpasue KyIbTypHBIX (HopM
KanycTbD», «[lopoabl JOMAaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX BUJIOB
(mo Y. JapBuny)», «CxeMa COOTHOIIECHUS IBUKYIITUX CUJI BOTIOLNNY», « OCHOBHBIC
MOJIO’KEHHS] CHHTETUUYECKON TEOPUU SBOJFOLIUN Y.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJIbTaThl

[Tonynsuus Kak 3jeMeHTapHas €QUHULA 3BOTOLMU. COBPEMEHHBIE METOBI
OIIEHKM TE€HETHUYECKOTO pPa3HOoOoOpa3us W CTPYKTyphl mnonyisiui. M3meHeHue
reHooH/a TMOMYJSLMKA KaK »3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH

reHeruueckoro paBHosecus . Xapau, B. BaitnOepra.



DOnemeHTapHbIe (AKTOPHI (ABMKYIIUE CHUIIBI) IBOJIONUH. MyTallmOHHBINA
npouecc. KomOuHaTuBHass u3MeHUuBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YaCTOT aJljiesiel B monynanusix. DPpQext ocHoBaTels.
Sppexm oGymouiiounozo eopaviuwika. CHudcenue 2eHemuyecko20 pAasHo0OpAaA3us:
npuuunsl u creocmsus. llposenenue agpgpexma Opeticha 2erno8 6 6ONLUUX U MATBIX
NONYIAYUSIX. Murpanuu. N3onsauus IIOITYJIALIAM: reorpaduueckas
(mpocTpaHcTBEHHAas ), Onosiornyeckas (penpoyKTUBHAS).

EctecTBeHHBII 0OTOOp — HampaBIAlOMMN (akTop HBOMIONUU. DPOpPMBI
€CTECTBEHHOI0  0oTOOpa:  JIBIKYIIMM, CTaOMIM3UPYIOIIMI,  pa3pbIBAIOLIUN
(mu3pynTuBHbIi). [TonoBoil oTOOp. BO3HHKHOBEHHE U SBOJIONUS COLMAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[TprciocoOAeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHUKPOAIBOJIOLHUU.
Bo3nukHOBeHHE npucnocobyieHnil y opranu3MoB. ApoMopdo3bl U UAN0AJANTALIUH.
[Tpumepsl mpucnocoOsieHuit y opranu3MoB: Mopdosorunyeckue, GU3noIoruyecKue,
Onoxumuyeckue, mnoBeaeHYeckne. OTHOCHUTENBbHOCTh  IPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOIOIMHU. M3omsiuus — kimoueBod (akTop BupooOpazoBanus. llytu u
CIIOCOOBI BUI000Pa30BaHUS: AJTOTIATPUIECKOE (reorpaduueckoe),
CUMITATPUUIECKOE (?KOJIOTUYECKOe), «MT'HOBEHHOE) (monumIONAU3aIKS,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl (HOpMHPOBaHUS OMOJIOTHYECKOTO pa3HOOOPa3usl.

Ponb  sBoOmONMOHHON OWONOrMUM B pa3pabOTKE HAYYHBIX METOOB
coxpaHeHus O0Mopa3zHooOpazusi. MUKPOIBOIIOLUS U KOIBOJIOLHMS MMAPA3ZUTOB U UX
X0351eB. MexaHu3mMbl (POPMUPOBAHUSL YCTOMUMBOCTU K aHTUOMOTHKAM U CHOCOOBI
OOpbOBI C HEM.

JemoHcTpanuu

IToptpetsi: C. C. UerBepukos, 3. Malip.



Tabnuiel U cxeMbl: «MyTalMoHHass U3MEHUYUBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema mposiBlieHus 3akoHa Xapau—Bain6epray, «JBuxymiue
CUJIBl 3BOJIONUNY, «IKOJIOTHYECKass M30JSLUs MOMYJISIUi ceBaHCKOU (openny,
«I"eorpaduueckas U30SA1Ms TMCTBEHHUIIBI CHOMPCKOM 1 JIMCTBEHHUIIBI JAYPCKOM»,
«lTonyJISIIMOHHBIE BOJHBI YUCJIEHHOCTH XUILHUKOB M XKEPTB», «Cxema IelCTBUs
€CTEeCTBEHHOT0 0TO0pay, «DopMbl 60PHOKI 3a CyIIeCTBOBaHUEY, « HyCTpUaIbHBIM
MenaHu3zM», <« KuBble  uckomaembie»,  «IlOKpOBUTEILCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpaaromias oOKpacka >XUBOTHBIX», «DHU3UOJIOIMYECKUE
agantauun», <«IIprucnoCOOJEHHOCT, OpraHu3MOB U €€ OTHOCHUTEIbHOCTHY,
«Kpurtepuu Buna», «Bunbl-aBoiiHukn», «CTpyKkTypa Buaa B npupoae», «Crnocoosl
BH1000pa3oBaHus», «I eorpaduueckoe Bua000pa3oBaHue TPEX BUIOB JIAHBIIICH»,
«IKoJoru4YecKoe BHUI000pa30BaHUE BUIOB CUHUIDY, «lloMUTIONIBI pacTeHHI,
«KarmycTHo-peieuHbIi TUOPHIY.

Oo6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIUA HACEKOMBIX, Uydelia NTHI U
3Bepel ¢ MpuMepaMu pa3IMYHbIX TPUCIIOCOOJICHH, Yydesna MTHUI] U 3BePei pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJIM3KUX BHUAOB, OOpPa30BABLIMXCS Pa3IUYHBIMU
criocobamu.

JlaGopaTopnasi pa6ora «BbIsBICHHE W3MEHUYMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

JlaGopaTopnass  paGora «lIpucmocoOiieHus  OpraHu3MOB M  HX
OTHOCHUTEJhHAS 11ETIECO00PA3HOCTHY.

Jlabopatopnass padora «CpaBHEHHE BHUJOB 10 MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOJIIOLINS U €€ Pe3yJIbTAThI

Meroael wu3ydeHMss MakposBoiouuu. [lasieoHTONOrMYECKME  METOMBI
uzyueHus: HBomtouuu. llepexomubie  GopMbl U (QUIOTCHETUYECKHE  PSIbI

OpraHU3MOB.



buoreorpaduueckne Merompl m3ydeHus spojtonuu. CpaBHeHHE (DIOpHI U
¢dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJIEMUKHU U PEHKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTUYECKUE METObI U3yUCHUS
3BOIOIMKU. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W IOSIBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  aHAJOTHYHBIE  OpTraHBHI.
PynumenrtapHeie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUUYECKHUE,
OMOXMMUYECKHE U MAaTEMAaTUUYE€CKHUE METO/Ibl U3YUEHUS IBOJIIOIUU. [ OMOIOTHYHbIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (DUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3akOHOMEpHOCTH (ITpaBHIIa) dBOJONUU. [Ipunyun cmenvl hyHKyuil.
HeobOpatumocTs 3BomonMKM. AnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
ABOJIIOLINU.

JdeMoHCcCTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkelsb.

Tabmuiel u cxembl: «DUITIOTEHETUYECKUN PSJT JIOMIAAN», «APXEONTEPUKC,
«3Bepo3ybObie  smiepb»,  «Crerouedansly,  «Punmopute»,  «CeMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3eminy, «Jlpeiid) KOHTUHEHTOBY,
«PemukThy, «HavanbHble CcTaguu 3MOPHUOHAIBHOTO PAa3BUTHSA TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHe», «PyauMeHTb»,
«ATaBU3Mb», «XpPOMOCOMHBIE HA0Opbl YEJOBEKA M IIUMMaH3e», «l JlaBHbIE
HaIpaBJICHUS IBOIIONUNY, «O0IIHMe 3aKOHOMEPHOCTHU IBOJIIOIIHI.

OOopynoBaHue: KOJUICKIIUH, TrepOapuu, MYJISKH HCKOMAEMbIX OCTaTKOB
OpraHu3MOB, MYJIS)KA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTapPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3sBuTHE )KM3HHU HA 3emiie

Hayunble rumore3sl MNPOUCXOXKICHHUS >KW3HU Ha 3emiie. AOWorenes u

naHcrepmusi. JloHayuHble IpeacTaBIeHUs O 3aPOKICHUU KU3HU (KPEalMOHU3M).



I'mnoTesa noCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ OITpOBEpKEHNE OonbITaMu D.
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOIOTUSL.

OcHOBHBIE ATarnsbl HEOPraHU4eCKOU JBOJIFOLMY. [InanerapHas
(reosoruyeckasi) SBOMIONMUSA. XHUMHUYECKash HBOJIOLUA. AOHOI€HHBI CHHTE3
opraHu4eckux BemiecTB M3 Heopranudeckux. Omeir C. Mumnepa u I'. IOpwm.
O6pazoBanue noauMepoB U3 MmonoMepoB. Koanepsarnas runore3a A. 1. Onapuna,
runoresa mnepBuyHoro OynboHa JIx. XongelHa, reHeruyeckas rumore3a [
Ménnepa. Pubozumbl (T. Yek) u runoresa «vupa PHK» V. TI'mubGepra.
®opMupoBaHUE MEMOPaH U BO3SHUKHOBEHHE MMPOTOKIIETKH.

Ucropuss 3emnum u MetoAsl €€ u3ydeHus. lckomaemble OpraHuyeckue
octatku. ['eoxpononoruss u €€ wmeroabl. OTHocuTenbHass W  a0OCOJIIOTHAA
reoxponosiorus. I'eoxponosornyeckas 1mKasua: 30Hbl, dpbl, IEPUOJIBI, ITOXU.

HauanpHble aTanbl opranudeckor sBomtonuu. [losBieHue u dBoOOLUSA
HEPBBIX KJIETOK. DBOJIOLUS MeTaboian3Ma. BO3ZHMKHOBEHHE MEPBBIX HIKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIUIEHKM KaK aHaJloT MEPBBIX Ha 3emMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapuOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE TPOUCX0XKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIONUHN BBICIIUX pacTeHHid. OCHOBHBIE apoMOpP(HO3bI
pactenuii. Bpixoxg pacremnit Ha cymy. [losBneHue CHOpPOBBIX pPacTeHUM H
3aBoeBaHMe uMH cymd. CemeHHble pacTeHus. lIponcxoklieHne IBETKOBBIX
pacTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(dO3bI
KUBOTHbIX. BeHackas (ayna. KemOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBble XOpnoBbIe KUBOTHBIE. JKU3Hb B BOJAE. DBOJIIOLMUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambuodbuii u pentuiuil. IIpoucxoxaecHue MIEKOMUTAIONINX U
ntul. [lpunuun kmouyeBoro apomop@dosa. OcBoeHHe OECHO3BOHOYHBIMU U

ITO3BOHOYHBIMH JKUBOTHBIMUA CYIIIH.



Pa3BuTHe xu3HM Ha 3emiie MO 3paM U MEpPUOoJaM: apXel, MPOTEepO30H,
najaeo30i, Me3030i, KaitHOo30M. O0IIast XapakTepUCTUKA KIMMATa U TE€OJIOTUUECKUX
npotieccoB. [losiBneHne U paciBeT XapaKTepHBIX OPraHU3MOB. YTIie0Opa3oBaHUE:
€ro yCJIOBUSI U BIIMSIHHE HA Fa30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHUS — 3KOJIOTMYECKUE KpU3UCHI ITpouutoro. [IpuunHsl u
CIEACTBUSI MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN HKOJOTHYECKUUA KPHU3HC, €r0
ocobenHoctu. [Ipobiema coxpaneHusi GuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTemMa opranuyeckoro mupa. IIpuHImMNbl Kiaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIITbl OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannannanu, JI. [Tactep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6muier 1 cxemsl: «Cxema onbiTa @. Peany, «Cxema onwita JI. [TacTepa mo
U3YUCHHUIO CaMO3apoXKIeHUs ku3Hu», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWUYECKOW  sBoiouMn»,  «l'eoXpoHOJIOrMYecKas  IIKajIay,
«HavanpHble 3Tanbl OpraHUYEcKOr ABOJONUNY», «CxeMa 00pa30oBaHUS IYKapHOT
nyTéM cumbuorenesa», «Cucrema XuBOM NpUpPOabl», «CTpoeHHE BUpYyCay,
«Apomopdo3sl  pactenuity, «Punnoure», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHoroknerounsle Bojopociam», «Mxwm», «llanmoporauku», «lonocemMeHHbIE
pactenus», «Opraibl IBETKOBBIX pacTeHUI», «Cxema pa3BUTHUS KUBOTHOT'O MUPAY,
«Apomopdo3ssl KUBOTHBIX», «lIpocteiimuey, «Kumeunomonoctasie», «Ilmockue
yepBu», «YUneHucroHorue», «PbuiOb», «3eMHOBOIHBICY, «IIpecMBbIKarOIIMECs,
«IItnupy, «Mnekonuraromme», «Pa3BUTHE KU3HU B apXEUCKOU »pey», «Pa3Butue
)KU3HU B IMPOTEPO3OUWCKON 3pe», «Pa3BUTHE KU3HU B NAICO30MCKOU 3peEy,
«Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KaWHO30MCKOM dpey,
«CoBpeMeHHas cucTemMa OpraHu4ecKoro Mupay.

OGopynoBanue: repOapuyd PpacTEHUN pPa3IMYHBIX OTIENOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUN

HIJIOKOXHUX, CKCJICTBI IO3BOHOYHBIX JKUBOTHBIX, Uy4CJad IITUILl U 3B€peﬁ, KOJJIICKIITUHN



OKAMEHEIIOCTEM, TMOJIE3HBIX HCKOIMAEMbIX, MYJSDKH OPraHMYECKHX OCTaTKOB
OpPraHu3MOB.

Bupryanbnass snalGopatopHasi padora «MoJaenupoBaHUE  OIBITOB
Musnepa—tOpu 1o n3yueHuio abMOreHHOro CHHTE3a OPraHUuYeCKUX COCTMHEHUH B
nepBUYHON aTMochepey.

JlaGopaTopHasi pa6ora «/I3ydyeHHe U OINMCAHUE HCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTAHU3MOB).

IlpakTuyeckas padora «/I3yyeHue OCOOEHHOCTEW CTPOCHUSI PaACTECHUU
Pa3HBIX OTAECIOBY.

IIpakTnueckas padora «/3yuenne ocOOEHHOCTEN CTPOCHHS TTO3BOHOYHBIX
AKUBOTHBIX.

Tema S. IIpoucxoxxkaeHue yeji0BeKa — AaHTPOINOIeHe3

Paznesnsl 1 3anaum aHTpOIIOJIOrUU. METOo1bl aHTPOIIOJIOTHH.

CraHoBi€HUE MPEACTABICHUN O MPOUCXOXKICHUU YeIOBEKa. PeauruosHeie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0AcTBO YenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBAa  YEJOBEKA € JKMBOTHBIMU:  CPAaBHUTEJIBHO-
MOP(OJIOTHUYECKHE, AMOPHOJIOTHYECKHE, ($h13M0II0r0-OMOXUMHUYECKHE,
noBesieHuYeckre. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOM CHUTHAJIBbHOMU
CHUCTEMBI.

JIBrxymue cuiibl (haKTOphl) aHTPOTOTeHEe3a: OMOIOTUYECKUE, COIUATbHBIE.
CooTHollleHe OMOJIOTUYECKHUX U COLIMAIBHBIX (PaKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIE CTaauU aHTponoreHe3a. PaHHue 4YenoBeKOOOpa3Hble 00E3bsIHbBI
(MPOKOHCYJIBI) M PaHHUE MOHTHU LI — OOIIHE TTPEJKU YeITOBEKOOOPA3HBIX 00€3bsH U
JMoJIe. ABCTPaONUTEKN — JBYHOTHE MPEAKH JroJehH. UenoBeEK yMeNblid, MEPBBIE
V3TOTOBJICHUS OPYAUN TpyAa. YeloBeK NPAMOXOIAIIUN U IIEPBBIN BBIXO JIIOACH 3a
npeaensl Appuku. Yenoek reiaenb0eprekuii — oOuuii mpeok HeaHAepTaIbCKOTo

YEJIOBEKa M YEJOBEKa pasyMHOro. YeloBeK HEaHAEPTaIbCKUW KakK BHJ JIOJEU



XOJIOJIHOTO KJIMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHUM
YeJIOBeK, OCBOCHHME KOHTMHEHTOB 3a mpenenamu Adpuku. [lameorenervka u
NajJeoreHOMUKa.

DBOJIIOLNSI COBPEMEHHOI0 4esioBeka. EcrecTBeHHBbI OTOOP B MOMYJISIIIUSX
yesnoBeka. MyTalMOHHBIN Tpouiecc U noaumopdusM. [lomynsiioHHBIE BOJIHBI,
npeid reHoB, murpaiusa U «3h(EeKT ocHOBATENs» B MOMYJISAIUAX COBPEMEHHOIO
YeJI0BEKa.

Yenoseueckne pacel. Ilomstne o pace. bompmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBAaTOpUajbHAas),  MOHTOJOUJHAsS
(a3uarcko-amepukaHckas). BpeMs W myTd paccelieHHs 4YeliOBEKa IO IJIaHETe.
EnunctBo  4yenoBeueckux pac. HayyHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[Ipucnoco0aeHHOCTh 4YeNOBEeKa K Pa3HBIM YCIOBUSAM OKPYXKAIOMIEH CpEIbl.
Bnusiaue reorpaduueckoit cpenbl u Aperidga reHoB Ha MOPGHOJIOTHIO U (PU3UOTOTHIO
YeJI0BEKA.

MexaucuuruinHapHble  MeTojbl B (u3udYeckor  (OMOJIOTrHYECKOM)
AHTPOIOJOTUU.  DBOJIIOLMOHHAS ~ AHTPOIOJOTUST U MaJEOaHTPOIOJIOTHUS
YeJIOBEYECKUX TOMYJIAIuid. buocoruanbaple UCCAE0BaHUS MPUPOIbI YEJIOBEKA.
HccnenoBanue K03BOIIOLUHN OMOJIOTMYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

JleMmoHCcTpanuu

[Toprpersr: Y. lapBun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabauupl 1 cxeMbl: « MeToabl aHTPOTIOJIOTUMY, «I 0JTOBHOM MO3T YEJIOBEKAY,
«YenoBekooOpa3Hbie 00e3bsiHBIY, «CKEIeT 4YeJOBeKa M CKEJIeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbI», «/[BHKyIIME CHIIBI AaHTPOIIOT€HE3A», « DBOIOLMOHHOE
IpPEBO  YENOBEKa», «ABCTpalonuTeK», «YemoBek  yMenblil», «YHemoBek
NpAMOXOISIINIY, «JleHncoBckuil yenosek» «Heanaepransip», «KpoMaHbOHIB,
«IIpenku uenoBekay, «ITambl IBOIIOLUHN YeJIOBeKay, «Packl uenoBekay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TMPeAMETOB MaTepualbHOU
KyJIbTYpbl TPEAKOB 4YeloBeKa, penpoaykuuu (ororpadum) kapTuH ¢

MU(OJOTMYECKUMU U OUOJEHCKUMHU CIOKETaMU  MPOUCXOXKJCHUSI 4EJIOBEKa,



¢doTrorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJET YeJI0BeKa, MOJIENb
yepera 4esioBeKa U yeperna HMMIIaH3€e, MOJEIb KUCTH YeJIOBEKa U KUCTH IMMIIaH3e,
MOJEJH TOpCa MPEJKOB YEJIOBEKA.

Jlabopatopnas paGora «l/3yueHue 0oCOOEHHOCTEW CTpPOEHHS CKejeTa
YEJIOBEKA, CBS3AHHBIX C MPAMOXO0XKICHUEM).

IIpakTHyeckas padora «l3yueHne SKOJIOrMYECKUX aJalTalluil YEIOBEKay.

Tema 6. JDkosorus — Hayka O B3aMMOOTHOILICHHMSX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKpY:Karolei cpeaoi

3apoxaeHue U pa3BUTHE 3KoJoruu B Tpyaax A. I'ym6onpara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauun
3KOJIOruu. CBSI3b SKOJIOTUU C IPYTHMH HAyKaMH.

Metoasl skonoruu. IloneBbie HaOmoneHHA. DKCIEPUMEHTHI B IKOJIOTUU:
npupoiHble U JabopartopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPHHT
OKpY>Karolel cpesibl: JIOKaIbHBIN, peTHOHABHBIN 1 TJI00aTbHBIN.

3HaueHHe DKOJIOTMYECKMX 3HAHUM Uil 4YeJloBeKa. JKOJOTHYECKOEe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€H YeloBeuecTBa C Mpuponor. dopMupoBaHue
AKOJIOTUYECKON KYJIbTYPhI U 3KOJOTUYECKON TPAMOTHOCTH HACEJIECHUS.

JlemoHCcTpanumn

[Toptpetsr: A. I'ym6ompar, K. @. Pynee, H. A. Ceseprios, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Ta0munel 1 cxeMbl: «Pa3zgensl skonoruny, «MeTtonsl 3kojorum», «Cxema
MOHHUTOPHUHIA OKPYXAIOLIEN CPebI».

JlabopaTtopnass  paGora  «/I3yyeHue  METOIOB  DKOJOTUYECKHUX
UCCIIEIOBAHUI.

Tema 7. OpranusmMsbl U cpea OOUTAHMS

DKoJjoruyeckue pakTopbl U 3aKOHOMEPHOCTH UX AeicTBust. Knaccuduxanus
AKOJIOTMYECKUX (PaKTOPOB: aOMOTUYECKUE, OMOTHYECKUE, aHTponoreHHbie. Ooue

3aKOHOMEPHOCTH JEeHCTBUA 3Kosorndeckux ¢akropos. IlpaBuno munumyma (K.



Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHU3MBI.

Ab6uotnueckue (aktopel. CBer kak sKonorudyeckuit Qaxrop. [lericrtBue
Pa3HBIX YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. JKOJIOTUYECKHUE TPYMIIbI
pacTeHMil M >KUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CHUrHalibHasi poOjb CBETa.
doTonepruoansm.

Temneparypa kak skosiornueckuil akrtop. [eiicTBue temmeparypbl Ha
opranu3Mbl. [IOMKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIC OPTaHU3MBI.

Brnaxuocts kak skosormdeckuii ¢akrop. [Ipucmocobrmenus pacTteHUd K
nojasiepkaHuio BogHoro Oananca. Kmaccudukanus pacTeHuil 1Mo OTHOIIECHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHMs OpraHU3MOB: BOJAHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAsE  TOATMOYBEHHAs,  BHYTpUOpraHu3MeHHasi.  DPHU3MKO-XUMUYECKHE
0COOEHHOCTH cpeJl 00MTaHus opraHu3moB. [Ipucnocobiienrs opranu3mMoB K KU3HU
B Pa3HBIX cpeaax.

buonornyeckue putmbl. BHemHue W BHyTpeHHHE pUTMBI. CyTOUYHBIE U
roaudHble pUTMBIL. [IprCcnoCcOONEHHOCTh OPTaHU3MOB K CE30HHBIM HU3MEHEHHSIM
YCJIOBHM KU3HMU.

Kusnennsie ¢Gopmbl opraHm3moB. [loHsTHe 0 Ku3HEHHOH (opwme.
KvzHeHnHbie POPMBI pacTEHUN: TEPEBHS, KYCTAPHUKHU, KYCTAPHIUYKH, MHOTOJICTHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHMOHTHI,
reoOHOHTHI, a3POOHOHTHI. OCOOCHHOCTHU CTPOEHHUS U 00pa3a >KU3HH.

buotnueckue (haKkTopBI. Bunnr OMOTHYECKUX B3aUMOJIEVCTBUMN:
KOHKYPEHIUS, XUITHUYECTBO, cCUMONO03 U ero (opmsl. Ilapasutusm, koomneparusi,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHu4YecTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue, (opuueckue, dadpuyeckue). 3HaAUCHUE
OMOTMYECKUX B3aUMOJCHCTBUM ISl CYIIECTBOBAaHUS OpPraHW3MOB B Cpelie

oOurtanus. [IpuHIKIT KOHKYPEHTHOTO UCKITFOUEHUSI.



JlemoHcTpanuu

Tabmuubr u cxembl: «Okoynoruueckue QakTopb», «CBETOBOW CHEKTP»,
«IKOJOTUYECKUE TPYMIbI )KUBOTHBIX MO OTHOLIECHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIC», «DU3MOJIOTHYECKHE aJlalTalluu
KUBOTHBIX», «Cpenbl oOWTaHHs OpraHu3MoBy, «buomornueckue puUTMBIY,
«KuzHennsie popMbl pacteHu», « KuzneHnbie hOPMBbI AKUBOTHBIX», « IKOCHUCTEMA
IIUPOKOJIMCTBEHHOI'0 Jiecay, «IKocHcTeMa XBOMHOro Jsecay, «llemu nutanusy,
«XHIIHAYECTBOY, «Tapazutnzmy, «KoHKypeHnus», «CumOuo3y,
«KommeHcanuzm.

OO6opynoBanue: repdapul pacTeHU W >KUBOTHBIX, MPUCIOCOOJCHHBIX K
BIUSHUIO PA3MYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapur CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOMBHIC, TCHEIOOUBBIC WU
TEHEBBIHOCIMBBIE KOMHATHBIC PACTCHHUS, repOapruu U KOJUICKIIUU TEIJIOTI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, dyuesna MTHUIl U 3BepeH, repdapuu
pacTeHuil, OTHOCAIIUXCA K rurpoduram, kcepoduram, mezopuraM, KOMHATHBIC
pacTeHusl JaHHBIX T'PYIIN, KOJUICKIIMU XUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpejlax,
repbapur M KOJUJIEKIIMM PACTEHUW W IKUBOTHBIX, O0O0JIAAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUM >KU3HU, repOapuu u
KOJUIEKIIMM PACTEHUW U JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIUU
KUBOTHBIX, YUACTBYIOIIUX B PA3TMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi pabGora «BrelsiBiIeHHE IPUCHIOCOOJICHUH OPraHU3MOB K
BIIMSIHUIO CBETA.

Jlabopatopnass padora «BblsiBIeHHEe NPUCTIOCOOJIEHUNA OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH PpACTCHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKos10rusi BUAOB U NOMYJIALMA

DOKOJIOTHYECKHE  XapakTepucTuku  nomynsuuu.  [lomymsumst  kak

Oounosornyeckas cucrema. Poiab HEOJHOPOAHOCTU cpefbl, GU3HUECKUX OapbepoB U



0COOEHHOCTEH OMOIOTHU BUIOB B (JOPMUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTEIW MOMYJSLUUU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUT'PALIUSL.

DKoJIOrn4ecKas CTpyKTrypa nomyiasuud. OLeHKa YUCIEHHOCTH TOMYJISIIUY.
JlvHaMyKa TOMyJAUU U €€ peryisnus. buoTHYecKU NOTEHLMAl IOIYJISALMH.
MoaenupoBaHrie AMHAMUKYA TTONysiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISALUH.
KpuBbie BbIkuBaHUs. Perynsiius YUCIEHHOCTH MONYJSIUNA: posib (haKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-ctparerun).

[Tonsitue 00 3KoOJNIOTMYECKON HHIIE BUAA. Mectoobutanue. MHOromMepHas
Mozenp skosiornyeckon Humm Jk.JM. XarumHcona. Pa3smepsl skonorunueckou
Huwm. [loreHumnanpHast U peanu3oBaHHAs HUILIU.

Bua xak cucrema momyisinuil. Apeansl BUAOB. Buabl U MX KW3HEHHBIE
CTpaTeruu. JKOJIOTUUYECKUE IKBUBAICHTHI.

3aKOHOMEPHOCTH MOBEICHUS W MHUIpPAIMK JKUBOTHBIX. buHomormueckue
VWHBA3UHU Uy KEPOJHBIX BUIOB.

JlemoHCcTpanumn

IToptpet: k. . XaTunHCOH.

Tabnuipl U cXeMbl: «IJKOJOTMYECKUE XapaKTEPUCTUKU TMOIMYJISLIUNY,
«IIpocTpancTBeHHass  CTpyKTypa mnomyJysinun», «Bo3pactHeie  nupamuabl
nonyysiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmMamun», «Moaens skosornyeckor Humm J[x. M. XatunHcoHnay.

O6opynoBanue: repdapun pacTeHHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi pabora «lIpucnocoOneHust cemMsH  pacTeHUU K
pacCeNCHUION.

Tema 9. Ikos10rusi cO00IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MeEXIy

OpraHu3MaMH B OMOLIEHO3E.



Oxocucrema kak oTkpeiTas cucrema (A. JIx. Tencnu). @yHKUMOHATIBHbBIE
OJIOKM OpPraHu3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne nenu u cern. AOHoOTHUECKHE OJOKHU
skocucreM. [1ouBbI U Wbl B 3KOcKHcTeMax. KpyroBopoT BelecTB U MOTOK dHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  JKOCHUCTeMBl. buomacca ©  TPOAYKIHUS.
DKOJIOTUYECKUE TUPAMU/IbI YK CEN, OMOMACChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
Hanpasnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCcuu. llepBuuHbIe U
BTOPHYHBIE CYKIIECCHM W WX TMPUYUHBL. AHTPOIOreHHBIE BO3JCHUCTBUS Ha
cykneccuu. KnumakcHoe coobmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKocucmembl 03€p U pek. IKocucmemobl Mopel U
oKeanog. Ikocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. Arpo3kocucrema. ArpoueHo3. Pazmuuus
MEXTy aHTPOIIOTCHHBIMH U IPUPOTHBIMH YKOCHCTEMaMHU.

Ypb6o3kocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3akocucteMm. [opojackas
dbraopa u ¢ayna. CuHaHTponuzanus ropojickoil ¢dayHbel. buomorndeckoe u
XO035IIICTBEHHOE 3HaYCHHE arpPO3KOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOICHCTBUM OPTaHU3MOB B
dKOCHCTeMax. Poib Kackaonozo 3gghexma u 8u008-30upukamopos (Kiouesvix
6u008) 6 pyukyuoHuposanuu sxkocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3/IEHCTBHIA.

Mexanuzmol 8030€licmeusi  3a2pA3HeHUll  pPA3HbIX  MUN08  Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UYEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUs.
MeT010510THMsI MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT'€HHBIX SKOCUCTEM.

JlemoHCcTpanumn



[Toptpet: A. JIxk. Tencinu.

Tabmuuer w  cxembl:  «CTpykTypa  OumoreHoza»,  «DKocHcTeMa
HMIMPOKOJIUCTBEHHOTO Jecay, «DKOCHUCTeMa XBOMHOTO Jecay, « OyHKIMOHAIbHBIC
IpyNIibl OpraHM3MOB B dKocHucTeMe», « KpyroBopor BeliecTs B akocucreme», «Llenu
nuTaHus (macTOWIHAs, JETPUTHas)», «IKOJOTMYECKas MUpaMuia YHUCE,
«OKonornyueckas nmupamuaa Ouomacce», «IKOJOTUYECKash MUpaMHa YHEPTHNY,
«O0pa3zoBanue 6omotay, «I[lepBuunas cykueccus», «BoccranoBnenue neca mocie
nokapay», «JKocucTreMa 03epa», «ATporieHo3», «KpyroBopoT BEmIECTB U MOTOK
SHEPTHHU B arporeHosey, «lIpumepsr ypbdoskocrucTem.

OGopynoBaHue: repoapuu pacTeHH, KOJJIEKIIMU HACEKOMBIX, Uy4elia ITUILL U
3Bepeil, repbapru KyJbTyPHBIX U JUKOPACTYIINX PACTEHUHN, aKBapUyM KaK MOJIEIb
9KOCHCTEMBI.

IIpakTnueckas padora «3ydyenue u onvucanue ypOo0OIKOCUCTEMBI.

Jlabopatopnas padora «l3yuenue pa3zHOOOpa3usi MEIKUX ITOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypcusi «IKCKYpCHUsi B TUIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJI0JIbHBIA UJIM IOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKYypcHsA «DKCKYpCUS B arpodKOCHCTeMY (Ha TMOJie WJIM B TEIUTMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodajbHas1 3KOCHCTEMA

buocepa — obOmemmanerapHass o0oyiouka 3eMid, TNI€ CYMIECTBYET WM
CylllecTBOBaJa XHU3Hb. Pa3BuTue npeacraBieHuit o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnazackoro o 6uochepe. Obmactu 6uocdepsl u e€ cocran. Kupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3akoHOMEpHOCTHU cyIiecTBoBaHus 6nochepnl. OcodbeHHOoCcTH Onochephl Kak
rI100anpHOM YKOCUCTeMBl. JlmHamMu4yeckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BELIECTB U OMOTre0OXMMHUUYECKHUE LUKIbI (Yriepoaa, a30Ta). PUTMUYHOCTD SIBICHUI B

ouocdepe.



3oHanbHOCTE OMoOcdeprl. [lorstne o Ouome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE JI€Ca, CMEIIaHHbIE W ITMPOKOJIUCTBEHHBIE JIECA, CTENH, CABaHHBI,
MyCThIHU, TPONUYECKUE JIECA, BBICOKOTOPbA. KilnMar, pacTUTENbHBINA U KUBOTHBIN
MUP OMOMOB CYIIIH.

CtpykTypa U (PyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIIHAIa
U 6nocepHbIX PYHKIUH.

JdemoHcTpanuu

IToptpetsr: B. 1. Bepranckuii, O. 3rocc.

Tabmuubr n cxemsl: «I'eoceprr 3emin», «KpyroBopor azora B nmpupoae»,
«KpyroBopoTr yriepona B mnpupone», «KpyroBopoT KHCIOpPOJia B MPUPOIEY,
«KpyroBopoT Bojbsl B mipupoje», «OCHOBHbIE OMOMBI cymuny, «Kmumatudeckue
nosica 3emnn», «TyHnpa», «Taitray, «Cmemanubiii jgecy», «I1IupoKoIMCTBEHHBIH
necy, «Crenby, «CaBanHay, «IlycTbiHsgy, « TponndeckHil Jecy.

O6opynoBanue: repbapud pacTeHUM pa3HbIX OHMOMOB, KOJUIEKIIUU
YKUBOTHBIX.

Tema 11. YestoBek u OKpy:KAOLIAA Cpeaa

DKOJIOTHYECKHE KpU3UChl M UX TpuUuYuHBL. Bo3zaeilcTBue dYenoBeka Ha
ouocdepy. 3arpsi3HeHHEe BO3AYIIHOMN cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE BOJIHON
cpeasl. OxpaHa BOAHBIX pecypcoB. PaspymieHue mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3meHenue knuMmara.

AHTpPOIIOreHHOE BO3/ICHCTBUE HA PACTUTENIbHBIN U KMBOTHBIN Mup. OxpaHa
PacCTUTENIBHOTO U XUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOJBIL.
Kpacubie xnuru. Ocob6o oxpansiempie mnpupoanbie Tepputopun (OOIIT).
borannyeckue caibl U 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE NPUHLMUIBI YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA U IMPUPOJIBIL.
PannoHansHOe  MPUPONONOJIB30BAHUE M COXpaHEHHE  OHOJOTHYECKOIO
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKUX

KPpHU3HCOB. OcobeHHOCTH COBPEMCHHOI'O KpHU3KUCa U €0 BEPOATHBIC ITOCIICICTBHA.



Pa3BuTHe METOMOB MOHHUTOpPHHTA PAa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocbepecarowjei U
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuugarowue O00CmMyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcCHOBbL
9Kopeaburumayuu Kocucmem U cnocooos 060pvbvl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemHwix dIKOCUCTNEM.

JleMmoHCcTpanuu

Tabmuupr u  cxembl:  «3arps3HeHue  atMocepel»,  «3arps3HEHHE
ruapocheprsr», «3arps3HeHne TouBb», «llapaumKoBEIT  dddexT», «Ocobo
OXpaHsieMbIe IPUPOTHBIC TEPPUTOPUIY», «MOJIeTH YIIPaBISIEMOTO MUPAY.

Oo6opynoBanue: ¢hoTorpaduu OXpaHIeMbIX PACTCHUN U )KUBOTHBIX KpacHou

kHuru Poccutickon @enepanuu, KpacHol kHUTH peruoHa.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHETI'O OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS
oOydJaronmMMucs MporpamMMm CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METaInpeIMETHbIC U MPEIMETHBIC.

B cTpyKType TMUHOCTHBIX PE3yiabTaTOB OCBOCHMS IIPOrPAMMBI 110 OMOJIOTHU
BBIJICJIEHBI CIEAYIOIIHE COCTABIISIIOIIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUHUCKOU
IPKJAHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH
U CaMOOIPENENECHUI0, Haiuuyue Mmomusayuu K OOy4YEHUI0  OHOJIOruw,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTHM Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUN pa3BUTHUS OMOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAaMH, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTr0 00pa30BaHus, HAIUYUE NPABOCOZHAHUS FIKOJIOTMUECKON KYIbTYPBI,
cnocooHocmu cmagums UEIN U CTPOUTH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE PE3yNbTAThl OCBOEHUS MPOTPaMMBbI IO OMOJIOTUU JJOCTUTAIOTCS
B €IMHCTBE YYEOHOM M BOCIUTATEIbHON JEATEIBHOCTH B COOTBETCTBHHM C
TPAJUIUOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, IPUHATHIMU B OOIIECTBE MpaBUJIaMU MU HOpPMaMu
NOBEAEHUS W CIOCOOCTBYIOT NpOLECcCaM CAaMOIIO3HAHUS, CAaMOBOCIIMTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH MO3ULMUHM JHUYHOCTH, NATPUOTU3MA U
YBAXKEHHS K 3aKOHY W IMPABOMOPAIKY, YEITOBEKY TPyJa U CTaplIeMy HOKOJECHUIO,
B3aMMHOTO YBQ)KEHHUS, OEPEKHOTO OTHONIICHHS K KYJIbTYPHOMY HACIEIUI0 U
TpaguUMsIM MHOTOHallMOHaJIbHOro Haponaa Poccuiickoit @exnepaiuu, nNpupoae u
OKpY>Karollen cpee.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buomorus»
JOJIKHBI OTpa)kaThb TOTOBHOCTb M CHOCOOHOCTH 00YYarOIIMXCsl pyKOBOJCTBOBATHCS

chOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTU, CUCTEMOW IIEHHOCTHBIX



OpUEHTALUWA, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaJULUOHHBIM IIEHHOCTSM POCCHUHCKOTrO OOIIECTBa, pacHIMpEHUE >KU3HEHHOI'O
OIIBITA U ONBITA AEATEIBHOCTH B IIPOLIECCE PEAJM3allMi OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIIbHOW IEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH IPAKIaHCKOM MO3UIIMU 00YUaIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUIICKOr0 OOLIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX IpaB M OOA3aHHOCTEH, yBaKEHHE
3aKOHa U MPaBOIIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPH CO3AaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M MO3HABATEJBHBIX 337ay, BBIOJHEHUU
OMOJIOrMYECKHX IKCIEPUMEHTOB;

CIIOCOOHOCTh ONpPEACNATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JEUCTBHUSAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMUA LEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYJHMYECTBY B IPOLIECCE COBMECTHOTO BBIITOIHEHUS
y4eOHBIX, T03HABAaTEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKUTEIBbHOIO
OTHOLIEHUS K MHEHHIO OIIOHEHTOB MpU OOCYXJEHHH CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOT0 CONIePIKaHNUS;

TOTOBHOCTb K T'yMaHUTApHOM U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS

c(OpMUPOBAHHOCTb POCCUICKOU I'PAXKIaHCKON UJEHTUYHOCTH,
[IaTPUOTU3MA, YBAXXCHUsS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEpPEN
Ponunoin, roproctu 3a ¢BOM Kpaii, CBOXO PoauHy, CBOM S3bIK U KYJIBTYPY, IIPOLIOE
Y HACTOsAIIEe MHOTOHAIMOHAJIBHOIO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEINIO U NAMATHUKAM IIPUPOABL,

JNOCTHXEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ, POCCUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHUs OMOJOTMM B TO3HAHMHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

uaeitHas yOeXIE€HHOCTb, TOTOBHOCTh K CIY>KeHHIO W 3ammte OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HApO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTONYMBOTO OY/IyIIIEero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHUS ILEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYash SCTETHKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIIECHU;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3/ICHCTBUS )KMBOM TPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HBIX BUJAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOU JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHus, (POPMHUPOBAHUA KYJIbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaromoJy4ns:

MOHMMAaHUE M peaiu3alus 3/0pOoBOro u Oe3omacHoro obpasza KU3HU
(310poBOE€  TUTaHWE, COOJIIOJICHME TUTMEHUYECKUX TMpaBUJl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHUM U OT/AbIXa, peryspHas ¢uznueckas
AKTUBHOCTbH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETCHTHOTO OTHOILICHHS K
cOOCTBEHHOMY (DU3MYECKOMY U MICUXUUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH TpaBWJI WHAUBUIYAIBHOTO M  KOJUICKTUBHOTO

0e301acHOro MOBEJICHUS B CUTYalLUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIOJIEH;



OCO3HAHHWE TIOCIICJCTBUNA W HEMPUSTHSI BPEAHBIX MPUBBIUCK (YIOTpPEOICHUS
AJIKOr0Jisl, HAPKOTHUKOB, KypEeHHUSI);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JIEATETLHOCTH TEXHOJOTMYECKOM U COIUAJIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHSTH TaKyO J€ATEeIbHOCTD;

HMHTEpPEC K pa3iuuHbiM cepam npodhecCUOHATIBHOU NESITEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymed npodeccun MW peaTn30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HU;

7) 3KOJI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKU 11eJ1IecO00pa3Hoe OTHOILIEHHWE K MPHUPOAEC KaK HCTOUYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIIEHWE YPOBHS HSKOJIOTUYECKOM KYJIBTYpPhl: NPUOOPETEHHE OIbITa
MJJAHUPOBAHUSI TIOCTYIIKOB M OLEHKM KX BO3MOXHBIX TMOCIEACTBUM IS
OKPYXKaroUIEn Cpe/ibl;

OCO3HAHHME TJIOOATBHOTO XapaKTepa IKOJOTHYECKUX MPOOIeM M MyTed HuX
pelIeHus;

CIIOCOOHOCTh HCIOJIb30BaTh NpUOOpETaeMble MPU M3YYEHUU OHOJIOTHU
3HAHUSI W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJONOIb30BaHUEM  (COONIIOICHHE  TpaBWJI  TOBENCHUS B TMPHUPOJIE,
HAMpaBJCHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HEMNpUATHE JICUCTBUN, TMPUHOCAIIUX Bpel OKpYKaroleh
NPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTMYECKUE

NOCJEACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HaJIMYue Pa3BUTOr0 YKOJIOTUYECKOTO MBIIIJICHUS], SKOJIOTMYECKON KYJIbTYPBbI,
OmbITa JeATEIbHOCTU HKOJIOTUYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEJIbHONM, KOMMYHMKATUBHON M COI[MAJIHLHOU
IIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUAJIOre
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYpPhl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKTY JIFOJbMHU U [TO3HAHUS MUPA;

MOHMMaHue crenuduku OHOJIOTMM KaK HayKd, OCO3HAHHS €€ poJlu B
dbopMHUpPOBAHUU PALMOHATBLHOTO HAYYHOTO MBINIICHUS, CO3/IaHWU IIETIOCTHOTO
IpeacTaBieHus] 00 OKpPYXaloleM MHpe Kak O €JUHCTBE MPHUPOJIbI, YeJOBEKa U
o01iecTBa, B TMO3HAHUMU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU MnpolsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTHUM [IJII COBPEMEHHOM ITMBUIIM3AINU:
oOecriedyeHuss HOBOT'O YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3JIaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pemaTh pPEeCypCHble MPOOJIEeMbI  pa3BUTHS
YEJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TI00aTBHBIX AKOJIOTHYECKUX MPOOIEM U
obecrieyeHuss  MepexoJa K  YCTOMYMBOMY  pa3BUTUIO,  PAlMOHAILHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHUUM OMOJOTMYECKUX 3HAHUU B LEJAX
MOBBIIICHUS OOIIEH  KyJIbTYpPhl, €CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTy (PYHKIIMOHAIBLHON T'PaMOTHOCTH OOywaromwuxcs, GpopmupyeMon
IIpU U3yYEeHUU OUOJIOTHUH;

MMOHMMAaHUE CYIIHOCTU METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX

HayKax, CIIOCOOHOCTH HMCIOJIB30BaTh MMoJydacMbIC 3HAaHUA [OJId aHalIn3a H



OOBSCHEHHS SBJIICHUM OKPYIKAIOIIET0 MUPa W MPOUCXOIANUX B HEM M3MCHCHHUIA,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIOUECHHUS] Ha OCHOBE HAy4dHbIX (DaKTOB U
VMEIOLINXCS JaHHBIX C LIEJIbIO MOJIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO HMCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust IpodJieM B peaabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHHE LIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO NESITENBHOCT HUHANBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caMo00Opa30BaHHI0, K AKTUBHOMY IIOJYYE€HHUIO HOBBIX 3HAHUW O OHMOJOTMU B

COOTBCTCTBHH C ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE Pe3yabTaThl OCBOCHHS yueOHOTro mpeamera «buosorusy»
BKJIFOYAIOT: 3HA4YMMbIe IS (OPMHUPOBAHUS MHPOBO33PCHHUS OO0YYarONIUXCS
MEXTUCITUTUTMHAPHBIE (MEXIIPEIMETHBIC) OOIIEHAYYHBIC TMOHATHS, OTPaKAFOIIHEC
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIHEHNU(PHKY METOJOB IO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SBICHHE, TPOIECC,
CUCTeMa, Hay4YHbIH (DaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHne, HAOJI0ICHNE, I3MEPEHNUE, SKCTICPUMEHT U JIPYTHUE); YHUBEPCAITbHBIC
y4deOHbIe JeiCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHBIE, DPETYJISTHBHBIC),
obecneunBaromye popMupoBaHue GyHKIIMOHATHFHOW TPAMOTHOCTH M COIMAIBHOMN
KOMITICTCHIIUA  OOYYaloIMXCsl; CIOCOOHOCTh  OOyYaromMXCsl — HCIOJIb30BaTh
OCBOCHHBIC MEXKJIMCIUILIMHAPHBIC, MUPOBO33PCHUYCCKUC 3HAHKUS U YHUBEPCAIbHBIC
y4eOHBIC JICHCTBHS B TI03HABATEIILHON M COIUAILHOM IMPAaKTHKE.

B pe3ynbrare n3ydeHust OMOJIOTMY Ha YPOBHE CPEAHETO 0011Iero 00pa3oBaHHUs
y oOydaromerocs OyayT chOpMUpOBaHbl TO3HABATEIbHBIE YHUBEPCAIBHBIC
y4deOHbIE JEeHCTBUs, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIC Y4eOHBIC EHCTBHSI,

PEryJsiTUBHBIE YHUBEPCAIbHbIEC yUeOHbIE EHCTBUSI, COBMECTHAS I€ATEIbHOCTD.



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTPaAaMMBI CPEIHEro OOIIero
00pa3oBaHMs TOHKHBI OTPAXKATh:

OBiaeHne  yHUBEpPCAJIbHBIMH  Y4eOHbIMH  IO3HABATEJbHBIMH
AeCTBUAMM:

1) 6a30oBbIe JIOTHYECKHE AEHCTBUS:

CaMOCTOATENBbHO  (OPMYJNHMpPOBATH M AKTyaJIM3UpPOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUICHUS
(amanu3za, cuHTE3a, CpPaBHEHMU S, KitaccupuKaluu, o000IIEHUS), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHITHI (BBIACIATh WX XapaKTEepPHbIC MPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMHU HOHSTUSAMM);

ONpEeNeNiATh LEeNN JACATEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEpUU HX
JOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AESATEIbHOCTU C ITOCTABICHHBIMHU LIEJISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE MTOHATHUS 17151 OObSICHEHUS (DAKTOB U SIBJICHUIMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE pacCykAcHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
aQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIbI U 3aKJIFOUCHUS,

MPUMEHATh  CXEMHO-MOJICNIbHBIE ~ CpPEACTBA  JUIsl  MPECTABJICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIIEHUW B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaKXe MPOTUBOPEUNH Pa3HOTO PO/, BBISIBICHHBIX B PA3JIMUYHBIX HH(POPMAITMOHHBIX
UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIMU3a UMEIOIIUXCS
MaTepUaIIbHBIX U HEMATEPUAIIbBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBbI B  JIESITEIBHOCTh, OLEHUBaTh COOTBETCTBUE
PE3yIbTATOB LIEJIIM, OLIEHUBATh PUCKU MOCIIE/ICTBUN 1€ATEIbHOCTH;

KOOPAMHUPOBATH M  BBINOJHITH pabOTy B  YCIOBUSIX PeajbHOTro,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’ICM.



2) 6a30BbIe HCCIeI0BATEIbCKHE IeCTBHUS:

BJIa/IETh HABBIKAMH YYEOHO-UCCIIE0BATEIBCKON U TPOEKTHOM AESITENLHOCTH,
HAaBBIKAMM  paspelieHusi mpoodsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUBl JESITEIBHOCTH IO MOJYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4YeOHBIX
CUTYaIHSIX, B TOM YHCJIE€ IPU CO3IAHUH YUEOHBIX U COLUAIIBHBIX TPOEKTOB;

(bopMHpOBaTh HAYYHBIM THI MBIIIJIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEM,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh U (OpMyJIHpPOBaTH COOCTBEHHBIC 3aJadyll B 0Opa30BaTEIILHOMN
JESTeIbHOCTH U KU3HEHHBIX CUTYalHsIX;

BBISIBJISIT TPUYMHHO-CJIEICTBEHHBIE CBA3M M AaKTyaJU3UpoOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PelIeHUs], HAXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a]1aBaTh MMapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IMOJYYEHHbIE B XOJ€ pEIICHHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLIECHUBATh IPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISTh LI€JICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIIOCOOOB
NENUCTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh NEPEHOCUTHh 3HAHUS B IO3HABATEJBHYIO U MPAKTUYECKYIO 00JacTH
KU3ZHENIeSITEIbHOCTH;

YMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE HJI€U, MpEJiaraTb OPUTHMHAIIBHBIE MOAXO/Abl U PEIIEHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTePHATUBHBIE PELICHUSI.

3) pabora ¢ nuHpopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OpMAIUU (TEKCTE Y4EOHOTO

nocoOus, HAy4YHO-TIONMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsiX U



CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VIHTEpHeTe), aHaIM3UPOBATh
uH(OPMAITUIO PA3TMYHBIX BUIOB U ()OPM MIPEACTABICHUS, KPUTUYECKU OLICHUBATh
e€ JJ0CTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOJIbI IIPU MOUCKE U
oTbope Ouosioruyeckor mHpopManru, HEOOXOAMMOM JIJIsT BBITTOTHEHUS yYCOHBIX
3ajad;

npuoOpeTaTh ONBIT HMCIHOJB30BaHUS HH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHM, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3TUIHBIX
TTOVICKOBBIX CHCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMANIBHYIO  (OpPMY  TIPEICTABICHUS
Oounonornueckor nHGopManuu (CXembl, TpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4yeCcTBE CpEACTBa mpu pabore ¢
Oouonornueckod HMHGOpMALMEH: MPUMEHATh XUMHUYECKUEe, (QU3NYECKHe U
MaTEeMaTUYECKUE 3HAKW W CHUMBOJBI, (DOpPMYJIbI, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HAaBBIKAMU  pACMO3HABaHWS W 3alUThl  WHOOpMAIUH,
UH(GOPMAIIMOHHON 06€30M1aCHOCTH JTUYHOCTH.

OgyajieHHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) obmenue:

OCYIIECTBJISITh KOMMYHHKAITUHU BO BCeX chepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe WJIM JMCKYCCHUU TIO CYIIECTBY OOCY»XAaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCHUTEIHLHO BBIMOJHEHHUS MpeasiaraeMoil
3a/1a4, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYAaCTHUKOB
JMajora Wi JUCKYCCUH);

pacmo3HaBaTh HeBepOaJdbHBIE CpeNCTBa OOINEHUs, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHTYallUH,

YMETh CMATYATDH KOH(l)J'H/IKTBI H BCCTHU IICPECTOBOPHLI;



BIIAJICTh PA3IMYHBIMH CITOCOOaMu OOIIEHUS M B3aUMOJCHCTBUS, TIOHUMATD
HaMEpEHUs IPYTUX JIOJIeH, POSBISATh YBAKUTEILHOE OTHOIIICHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMUHO H3Jararb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAs IeSiITeJIbHOCTh:

MMOHMMATh U KCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW M WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICUCTBUS MIPU PEIICHUN YUEOHOU 3a1a4H;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX NIEUCTBUN C YUETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJIEeHA KOJIJIEKTUBA;

MPUHUMATh 1EIM COBMECTHOM JIEITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacmpeneniaTh pojad ¢ y4€TOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHO paboOThI;

OIICHUBATh KAa4yeCTBO CBOEr0 BKJIaJa W KaXKJIOI0 Y4YaCTHHMKAa KOMAaHIbl B
001IMiA pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiarath HOBBIE IIPOEKTHI, OLIEHUBATh WJIEM C TMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHbBIX
CUTYaIHSX, TPOSIBIISATH TBOPUYECTBO  BOOOPAKEHNE, OBITh MHUIIUATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJSTUBHBIMU AeHCTBUSIMH:

1) camoopraHusanms:

UCIIOJIb30BaTh OMOJOTMYECKHWE 3HAHUS JUIsl BBISBICHHUS MPOOJIEM M HX
pEIIeHUS B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BBIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUM IICJIEBBIE M CMBICIOBbBIC
YCTAHOBKH B CBOMX JCHCTBHSX M TMOCTYIMKAax MO OTHOIICHHUIO K JKUBOU MPHUPOJE,

CBOEMY 3[I0POBBIO U 3[J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO OCYUIECTBIISITh MMO3HABATENIbHYIO JI€ATEIIbHOCTD, BBISBIISITh
po0JIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4u B 00pa30BaTEeIbHOMN
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENILHO COCTAaBJSITh IUIAH pEIIeHUS NpodiemMbl ¢ y4ETOM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHUIH;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacuIupsiTh paMKy y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUI;

JiefaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OMBIT;

CIOcOOCTBOBAaTh (DOPMUPOBAHHMIO UM TMPOSBICHUIO IMUPOKOW SPYIUIIMUA B
pa3HBIX 00JacTSIX 3HAHWM, TOCTOSHHO TOBBINMIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OILICHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YyJILTATOB IIEJISM;

BJIaJICTh ~ HaBBIKAMM  I[IO3HABATEIbHOW  pedIEeKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUII U MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJbTaTOB U
OCHOBAHHM, UCIOIL30BaTh MPUEMBI peIEKCHM JJIsl OLIEHKUA CUTYyallid, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLICHMBaThb PUCKU M CBOEBPEMEHHO MPUHUMATh PEHICHUS MO0 HUX
CHUKEHHIO;

MPUHAMAaTh MOTHUBBI M apryMEHThl APYrMX NPU aHalu3€ pe3yJbTaTOB
NEATENbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M apPryMEHThl APYrUX NPU aHalu3e pe3ybTaToB
NEeSATEeIbHOCTH,

IIPU3HABaTh CBOE IIPABO U MPABO APYTUX HA OLIMOKY;



pa3BHUBAThb CITOCOOHOCTH ITOHUMATh MHP C IMO3ULIUHU APYT'Oro YCIIOBCKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yiabTaThl OCBOCHHUSI COJEpXKAHUS Y4YEOHOIro IMpeaMeTa
«buonorus» Ha yriyOJEHHOM ypOBHE OpPUEHTUPOBaHbI Ha olecreueHue
npopunapHOoro  obyueHuss  oOydarommxcs  Ouomornr. OHHM  BKJIIOYAIOT:
crienuduyeckue sl OMOJIOrMU Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH 1O
OCBOCHHUIO, UHTEPIPETAIIUU U MPEOOPa30BAHUIO0 3HAHUMN, BUJIBI JIESITEIHHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pEAbHBIX XU3HEHHBIX cUTyanusx. [IpegMerHbie pe3yJsbTaThl MPEICTABICHBI 110
rojaM U3y4eHHs.

[IpeameTHBIE pe3yabTaThl OCBOEHUSI yueOHOro npeamera «buonorus» B 10
KJacce IOJKHBI OTPaXaTh:

chOpMHUPOBAHHOCTh 3HAaHUM O MecTe€ M PO OHOJOTHUH B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJABl U  PEIICHUH MpoOJieM  palioOHAIbLHOIO
IPUPOJIOTIOIB30BaHUs, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OuoJoruu;

BJIQJICHUE CUCTEMOW OWMOJOTMYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAOIINAE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OMOIOTUYECKUE TEOPUU
(xknerounas teopusa T. IIBanna, M. lllneiinena, P. BupxoBa, XxpoMmocoMHasi TeOpus
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o mentpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUI ), 3aKOHBI (€IMHO00pa3usl
MIOTOMKOB TI€PBOT0 MOKOJICHUS, PACHICIICHUS], YUCTOTHI TaMET, HE3aBHCUMOIO
HacinenoBanuss [. MeHaens, TOMOJOTMYECKMX PAJOB B  HACJIEACTBEHHOMN

u3menunBoctu H. Y. BaBuiioBa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);



BJIa/ICHHE OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHMS, MCIOIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEOBAaHUAX KUBBIX OOBEKTOB (ONMUCaHWE, H3MEpEHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHHE BBIJICIATh CYIICCTBEHHBIC TPU3HAKU: BUPYCOB, KJIIETOK MTPOKAPUOT U
AYKapuOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHHUS OPTaHOB M CHCTEM
OpraHOB PACTEHUH, >KUBOTHBIX, YEIIOBEKa, IIPOIECCOB IKHU3IHEACATECIHHOCTH,
IPOTEKAIOIUX B OPraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOIOTHYECKHUX
IpoLecCOB: 0OMEHa BeUIeCTB (MeTa00IM3M), MPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPOGHOTO TUIIOB MUTAHUS, (DOTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeToreHesa, SMOpHUOreHesa, nocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  WHJIMBUIYaJlbHOTO  Pa3BUTUS ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEICTBHS T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXKIy OpPraHOMIAMHU KJIETKH U UX
(GYHKIUSMHU, CTPOCHHWEM KJIETOK pAa3HBIX TKaHEH W UX (QYHKIUAMH, MEXKTY
OpraHaMM W CHCTEeMaMH OpPTaHOB y PpACTEHHH, >XUBOTHBIX W YEJOBEKa M HX
(GYHKIUSAMHU, MEXIYy CHCTEMaMH OPraHOB U HMX (QYHKIHUSIMH, MEXKIy STamamu
oOMeHa BEIIECTB, dTallaMU KJIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKIOB OPTaHU3MOB,
dTanmamMu SMOPUOHAIBHOTO PAa3BUTHA, TEHOTHIIOM M (PEHOTHNOM, (EHOTUIIOM HU
dakTOpaMu Cpeapl OOUTaHUS,

YMEHHE BBISIBIATH OTJIIMYUTENbHBIE MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIIOJb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY JUUISl JOKAa3aTEIbCTBA POACTBA OPTaHW3MOB Pa3HBIX
CUCTEMAaTHUECKUX TPYIIIT;

yYMEHHE peniaTh OMOJIOTHYECKHE 3a/1a4H, BBISBISITh IPUYNHHO-CJICICTBEHHBIC
CBSI3M MEXKIy UCCIIETyeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMU U SIBICHHUSIMH, JIEIaTh

BBIBOJBI U ITPOIHO3bI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,



YMEHHUE BBITIOJNHATHh JA0OpPATOPHBIE W MPAKTUYECKHE pabdOThI, COOIIOAATH
npaBuiia nmpu pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPATH HMX HKCIEPUMEHTAIHLHBIMU
cpenctBamu, (GOpMyJupys 1Ielb MCCIENOBaHUS, aHAIU3UPOBATH MOJYYCHHbBIC
pe3yibTaThl U JENaTh BHIBOIbI;

YMEHHE y4acTBOBaTh B y4EOHO-HUCCIIEIOBATEIBCKON paboTe mo OMOJoTHH,
SKOJIOTMM W MEAUIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOINECTB, U
nyOJIMYHO  TPEACTaBIATh  TOJYYECHHBIE  pe3yJbTaThl HAa  YYCHUYECKHX
KOH(epeHUHsX;

YMEHHE OIIEHUBATh ITUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAHUI B
o0yacTu OMOJIOTUH ¥ MEJUITUHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHUE,
HaIpaBJIeHHOE U3MEHEHNE TeHOMA U CO3/[aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BHIOOp Oymyriei mpodeccruoHambHOM
NeSATENLHOCTH B 00JacTH OMOJIOTHHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOT0 XO35MCTBa, MUIEBON MPOMBIIUICHHOCTH, YIIyOJsTh MO3HaBATEIbHbBIN
MHTEpEC, HAINlPaBJIEHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMUs B OpraHU3alMsaX CPEAHEro
po¢eCCUOHAIBHOTO U BBICIIEr0 00pa3oBaHUs.

[IpenMeTHbie pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
Kjlacce OJKHBI OTPaXkaTh:

cOOpMHUPOBAHHOCTh 3HAHUKW O MECT€ U POJM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B MO3HAHUU 3aKOHOB TPHUPOABI M PEHICHUH HKOJIOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIONOIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHHS K MPUPOJIE,
0O0IIIECTBY, YEJIOBEKY, O BKJIaJIé POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJETh CHUCTEMOW OHOJOTMYECKHUX 3HAHUM, KOTOpas BKIIOYAET

onpeacICHNUA W IIOHHMAaHHUC CYHIHOCTH OCHOBOIIOJArarommnx OMOJIOTHYECKHUX



TEPMUHOB W TIOHATHHA (BHJ, IKOCHUCTeMa, Owmocdepa), OMOIOTHUECKHUE TEOpUU
(oBomronionHas teopus Y. J[apBuHa, CHHTETUYECKAs TEOPHS IBOJIIOIHH), YICHUS
(A. H. CesepiioBa — 0 myTsix U HampaBieHusx sBoitouuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus Jx. Xapau m B. BaiinGepra,
3apoasimeBoro cxoactsa K. M. bopa), mnpaBuna (munumyma 1. JluOuxa,
HKOJIOTMYECKOM NHUpaMHAbl 3HEpruu), runore3bl (rumoresa «mupa PHK» V.
I'unGepra);

yMEHHE  BIAJCTh  OCHOBHBIMH  METOJAMH  HAyYHOTO  TIO3HAHWUS,
UCITOJIb3yEeMBIMH B OMOJIOTHYCCKUX MCCIICIOBAHUSX KUBBIX 00OBEKTOB M IKOCUCTEM
(omucaHue, M3MEpeHue, HaONIOJCHHUE, DKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS |
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIENATh CYIIECTBEHHbIE TMPU3HAKU: BHUJOB, OHOTEOIEHO30B,
OKOCUCTEM M OHocdepbl, CTAOWIM3UPYIOMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI0 0TO0pa, AITOMATPUYECKOTO U CUMITATPUYECKOTO BU000pa30BaHu,
BIUSHUS ~ JBWOKYIIUX ~ CHJI  DJBOJIOINMKM  Ha  reHOQOHJ  TOIMYJISAIHUH,
IIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHMs, YepeoBaHusl HaIlpaBICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKIYy TMPOIECCAaMH IBOJIOIUH,
JBIDKYIIAMHA CHJIAMUA aHTPOIIOTeHE3a, KOMITIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISATH  OTJIUYHUTENLHBIE  TPU3HAKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHUJIOB K cpefe OoOWTaHus, aOMOTHYECKHX W OHOTHYECKHX
KOMITOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aAPTYMEHThI, OHOJIOrHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS JIOKAa3aTeIbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aHMOCBS3U OPTAaHU3MOB U CPEIIbl OOUTAHUS, CAMHCTBA
YeIIOBEUECKNX pac, HEOOXOJMMOCTH COXPAaHEHHS MHOT000pa3usi BHUAOB U

9KOCHUCTEM KaK YCJIOBHUA COCYHMICCTBOBAHUSA IPUPOABLI KU YCJIOBCUCCTBA,



yMEHUE peraTh OMOJIOTHUECKHUE 33]1a49H, BBISIBIISIT MPUUNHHO-CJIC/ICTBEHHBIE
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBICHUSMH, J1€TIaTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JA0OpATOpHbIE M MPaKTUYECKHE paboThl, COOMIOAATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THIOTE3bI, MPOBEPATH HMX OKCIICPUMCHTAIbLHBIMH
cpeacTBamu, (GOpMyIUpys Ielb HWCCIENOBAaHUS, aHAIM3UPOBATh MOTYyYEHHBIC
pe3yIbTAThI U JENaTh BHIBOIHI;

YMEHHE y4acTBOBaTh B y4€OHO-HUCCIIEOBATEIbCKON paboTe mo OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOANMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATh  MOJNYYCHHBIC  pe3yJbTaThl Ha  YYCHUYECKUX
KOH(DepeH U sX;

YMEHHUE OIICHUBATh TUIMOTE3bI U TEOPUU O TIPOUCXOKICHUH KU3HU, YEIIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX U CHOcobax MpeaoTBpalieHus
r100abHBIX U3MEHEHUN B Ouocdepe;

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIA BbIOOp Oyayliei mpodeccruoHambHOM
JEeSTEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, IPUPOIOTIOIH30BAHHS, METUIHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SIMCTBa, MHUIIEBOU
IIPOMBITIUICHHOCTH, YTIIyOJISITh TIO3HABATEIbHBI WHTEpPEC, HAIlpaBICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIICH  MpodeccCuu U MPOAOTIKCHUE
OHMOJIOTrMYECKOro 00pa30BaHUs B OpraHU3AIMSIX CPEAHEro Mpo(ecCHOHATBLHOTO U

BBICIIIETO OOpa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢pposbIe
Ne ni/m P Kontpoasnsie | IlpakTnuyeckue (nupp )
NMPOrpamMmblI Bcero o0pa3oBaTebHbIE
padoThbI padoTbI
pecypcebl
bu6nuoreka [IOK
! bronoris kax Hayka ! 0 0 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBbIe CHCTEMBI M X U3YUYCHHE 2 0 0 https://m.edsoo.ru/7f41c292
bubmnoreka LIOK
b 2 0 0.5
3 HOMOTHA FTeTien https://m.edso0.ru/7f41c292
bubmmorexa [JOK
4 X 10 1 1
MMITACCRAT Opratusatunl 1ot https://m.edso00.ru/7f41¢c292
bu6mmorexa [IOK
2
> CTpoeHHe  pyHKuHH KICTIH 8 0 https://m.edsoo0.ru/7f41¢c292
5 OOMeH BellecTB U MpeBpalleHrue YHEPTHH B 9 0 1 bubnuotexa [JOK
KJIETKE https://m.edso0.ru/7f41c292
7 Hacnencteennas uadopmanus u 9 1 05 bubnmnoreka [JOK
peanusanms eé B KIETKeE ' https://m.edso00.ru/7f41c292
bubnuoreka [IOK
8 XK i 6 0 1
HISHEHHBIH LU IICTIEH https://m.edso0.ru/7f41c292
bu6nmoreka [IOK
9 C 17 0 1.5
TPOCHHE H (YHKIHH OPrauH3MoB https://m.edso00.ru/7f41¢c292
10 Pa3smHOXeHME U pa3BUTHE OPTAHU3MOB 8 1 1.5 brbamorexa LTOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

1 ['eneTnka — HayKa O HACIIEACTBEHHOCTH U 5 05 bu6nuoreka [IOK

W3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTHU HACIIEACTBEHHOCTH 10 1 E::f; ,If;f;(;g :3};410292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 E;f; ;I;?:;ig :3};410292
14 I'enernka yenoBexa 3 0.5 Et?fs?/ljﬁeeé(;g r(aﬁf41c292
15 Cesexuyist OpraHH3MOB 4 L EESSEET:;T)S Sﬁmczgz
16 BrorexHoI0oTHs 1 CHHTETUYECKAsT OMOIOT U 4 0 ]r?tlj[fj/ljr(r)]T:;{si(I)l 8;;410292
17 Pesepaioe apevs 1 0 pmetsso7111525

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoabubie | IlpakTnuyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoXKAeHUE U PAa3BUTHUE SBOIIOIIMOHHBIX 4 0 0 bubnmnorexka HOK
MpeACTaBICHUN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bubmmoreka [JOK
2 M 14 1 2
MKPOIBOTHOTIE 1 €6 Pesy IbTatH https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
M .
3 AKPOIBOIIOLILT H €6 PESyILTATH 6 0 0 https://m.edsoo.ru/7f41cc74
4 [IpoucxoxkaeHUE U pa3BUTUE KU3HU HA 15 1 15 bubnunoreka LIOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
5 I1 - 10 1 1
POHCXOXKICHHE YeIOBEKa — aHTPOTIOTCHE3 https://m.edsoo.ru/7f41cc74
DKOJIOTUsl — HayKa 0 B3aUMOOTHOIIIEHUSX
6 OPTraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 0 05 bubmmorexa [JOK
p . 71op N ' https://m.edsoo.ru/7f41cc74
C OKpY’Karole cpenoi
but6mmoreka [JOK
7 O 0 9 0 1.5
PTAHHSMEL H CPEAd ODUTAHIA https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
8 2 i 9 0 0.5
KOTOTHS BHAOB # MOy It https://m.edsoo.ru/7f41cc74
DKOJI0THs COOOIIECTB. IKOJIOTHYSCKUE bubmnoreka LIOK
9 12 1 0.5
CHUCTEMBI https://m.edsoo.ru/7f41cc74
b K
10 buocdepa — rmobdanpHast SKOcUCTEMA 6 0 0 nommorexa O

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

butmmoreka [IOK

11 YenmoBek U OKpy’KaroIas cpeja 6 0 https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
12 Peseparoe Bpems 8 0 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 7.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoJsmnuyecTBo 4acos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabubie  IlpakTHuyeckue
n/n Bcero o0pa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
buonorus kak KOMIIJIEKCHast HAyKa U Kak
1 4ACTE COBDEMEHHOr0 OB IICCTRa 1 0 0 https://m.edso00.ru/863e6122
P - https://m.eds00.ru/863e632a
JKuBble ccTeMBI U UX CBOMCTBA 0
YpoBHeBas opraHu3alus KUBbIX CUCTEM
4 HcTopust OTKPBITHS M U3yYEHUS KIIETKH. 1 0 0
Kiterounas teopus
MeTonasl MOJIEKYJIAPHON U KIE€TOYHON
6uonorun. [Ipaktudeckas pabora
5 «/3yueHnue MeTo0B KJIIETOUHOUM OHMOIOTHU 1 0 05
(xpomaTorpadus, sneKTpodopes, '
muddepeHranbHoe eHTpUu(yrupoBaHue,
[TLIP)»
bu6mmoreka [IOK
6 XUMUYECKUI COCTaB KIETKU 1 1 0
https://m.edso0.ru/863e674e
7 MmuHepanbHbIe BEIECTBA KIETKH, UX 1 0 0
Ouosornveckas posb
OpraHuyeckue BelecTBa KJIETKU — OeJKH.
3 JlabopaTtopHnas pabota «OOHapyKeHHE 1 0 05 bubnmorexa [JOK

OEJIKOB C TIOMOIIBIO KAYECTBEHHBIX
peaxkuuin

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

9 CgoiicTBa, kinaccuduxaius u QyHKIHI 0 bu6nmoreka [JOK
OenKoB https://m.eds00.ru/863e6b72
10 OpraHndeckue BEIIECTBA KIETKU — 0 bu6nuoreka [IOK
YIJIEBOJBI https://m.edso0.ru/863e6870
11 Opranudeckue BemecTBa KICTKH — JIITHIbI 0 bubmorexa HOK
https://m.eds00.ru/863e6870
Hyxneunossie kucnotsl. JJHK n PHK.
12 JlaGopatopHnas pabora «VccienoBanue 05 bu6mmorexa LIOK
HYKJIEAHOBBIX KUCJIOT, BBIJICIICHHBIX U3 https://m.edsoo.ru/863e6d5c¢
KJIETOK Pa3JIMYHbIX OPraHU3MOB
13 Crpoenue u pynkimu ATO. [Ipyrue 0 bu6nuoreka [IOK
Hykieosunrpudocdars (HTD) https://m.edso0.ru/863e6d5¢
14 Cexsenuponanue JIHK. MeToabl reHOMHKH, 0
TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTob! CTPYKTYpHOM OHOIOTHH 0
bu6muoreka [IOK
16 Tuns! knetok. [Ipokapuornueckas kieTka 0 httos://m.edsoo.ru/863e6e88
CtpoeHune dyKapuoTHYECKOM KIIETKH. bu6nuoreka [IOK
17 [TpakTudeckas padora «3ydeHue cBOWCTB 0.5 https://m.edso0.ru/863e6ff0
KJIETOYHOW MEMOpPaHbI» https://m.edso0.ru/863e716¢
18 IToBepXHOCTHBIN anmnapar KJIEeTKH 0
OnHoMeMOpaHHbBIE OPraHOMUIBI KIETKH.
19 [TpakTudeckas padota «M3ydeHue TBHKCHUS 0.5
IIUTOIIA3MBI B PACTUTEIBHBIX KIETKaX)
[ToyaBTOHOMHBIE OpTaHOU/IbI KJIETKH:
20 MUTOXOHJIpHUH, T1acTu bl JlabopaTtopHas 0.5

pabota «/ccinenoBanue mia3Momm3a u
ACIIIa3MOJIM3a B PACTUTCIIBHBIX KJIICTKAX»



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
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

21

HemeMmOpaHHbIe OpraHOU/IbI KJIETKU

22

Crpoenue u GyHKIUH siipa

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas pabota «3ydyenue
CTPOEHUS KJIETOK Pa3INYHbIX OPraHU3MOB)

0.5

24

ACCI/IMI/IJISILII/I?I U JUCCUMMIIALIUSA — OBE
CTOpOHBI MeTaboau3Ma. Tumbsl ooMeHa
BemecTB. JlJaboparopHas padora «/3ydeHue
KaTaJIMTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha
pUMepe aMuIIa3bl WIK KaTajaasbl)»

bubmuorexa [IOK
https://m.edso0.ru/863e766¢

25

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOro MeTabonu3ma. JlaboparopHas
pabota «3y4yeHue pepMEeHTaTUBHOI'O
pacIuenieHus NepoKCuia BOLOPOa B
PaCTUTEIBHBIX U KUBOTHBIX KIJIETKAX»

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI

27

ABTOTpO]HBIN TUIT 0OOMEHA BEIIECTB

28

dorocunres

bu6mmorekxa [IOK
https://m.edso00.ru/863e7c98

29

XemocuHres. JJabopatopnas pabora
«CpaBHeHHe MpoIreccoB (OTOCHHTE3A U
XEMOCHHTE3a»

0.5

bu6muoreka [IOK
https://m.edso0.ru/863e7c98

30

AHaspobHbIe OpraHu3mMbl. Buasl OpoxeHusl.
Jlaboparopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOKEHUS U IBIXaHUS

31

AspoOHBIE OpraHU3MBbI. DTaIbl
SHEPTEeTHUUECKOro OOMEHa

bubmuorexa [JOK
https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

OHeprusi MeMOPaHHOTO TpaIueHTa

32 npoToHOB. Cunte3 AT®: pabota mpOTOHHOM 0
AT®-cunTassl
33 Peakiiuyn MaTpu4HOTO CHHTE3a
34 Tpanckpunius — matpuunbiii cuaTe3 PHK
.. bu6nmoreka [JOK
3 Tparcatus it e€ STt 0 https://m.edSO(I)_.[ru/863e796e
36 KonupoBanue aMmuHOKHCIOT. Postk pubocom 0
B OMoCcHHTE3e Oenka
37 OpraHu3anus reHoMa y MPOKapHOT U 0
9YKapuoT
38 MonekysipHble MEXaHU3MbI SKCIIPECCUI 0
TCHOB Y DYKapHOT
Bupycbl — BHEKJIETOYHBIC ()OPMBI KU3HU U
39 06J$IZFaTHbIe [1apasuThl. Hpi(TiquKaﬂ 0.5 bubmaorexa LIOK
paGoTa «Co3TaNHe MOTETH BUDYCay https://m.eds00.ru/863e7540
40 Bupycuble 3a007eBaHUs YeI0BEKa, 0 bu6nmoreka [JOK
KUBOTHBIX, PACTEHUI https://m.eds00.ru/863e7540
41 HanoTexHomornu B OMOJIOTUU U METUITUHE 0
. bubmuorexa [JOK
42 JKHSHEHHELH KT KICTKH 0 https://m.edsoi_.[ ru/863e7dc4
43 Marpirieiii cirres JIHK 0 EEES/P/I&T:;(;? :3/1;63e796e
Xpomocowmel. JTabopaTopHast pabota
44 «/3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIpenaparax»
45 JleneHue KIeTKH — MHUTO3 0 bubmorexa [JOK

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4

Tunsl kieTok. KapruoKkuHe3 U MUTOKUHES.
Jlaboparopuas padota «Habronenue

bu6mmoreka [IOK

40 MHUTO32a B KJIETKaX KOHUYHMKA KOPEILKA JIyKa 05 https://m.edsoo0.ru/863e7dc4
(Ha TOTOBBIX MUKPOIIpENapaTax)»

47 Perynsiius >KM3HEHHOTO 1TUKJIA KJIETOK

48 OpranusM Kak eJMHOE 11eJ10€

49 Tkanu pacrenuii. JlabopaTtopHas pabota 05
«3y4yeHue TkaHel pacTEHUIN» '
TKkaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabota «3yueHue TkaHei 0.5
KUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBukeHHne OpraHu3MOB

54 [Turanne opraHU3MOB 0

55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX. 0
[TumeBapuTenbHas cucTeMa yeloBeKa

56 JIpIxaHne OpraHnu3MOB 0

57 JlbIxaHue M03BOHOYHBIX )KUBOTHBIX U 0
4eJioBeKa

58 TpaHcnopT BELIECTB y OPraHU3MOB 0

59 KpoBeHocHas crctemMa o3BOHOUHBIX 0
’KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opraHu3MoB 0

61 3ammra y OpraHu3MoB 0



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

62 MMMyHHAs cHcTeMa YeloBeKa 0
63 PaznpaXuMoCTh U peryisinust y OpraHu3MoB 0
64 ['yMopanbHas perymasuust ¥ SHIOKpUHHAS 0
CHCTEMa JKUBOTHBIX U YEIIOBEKa
bu6mmoreka [IOK
65 ®opMbI pa3MHOKEHHUSI OPraHU3MOB 0 https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [IOK
66 [TonoBoe pa3MHOXKEHUE 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmoreka [IOK
o7 Meiios 0 https://m.edsoo.ru/863e7f4a
["ameTorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa 05 bu6nmoreka [JOK
«M3ydeHue CTpoeHus MOJOBBIX KJIETOK HA https://m.edso0.ru/863e81b6
TOTOBBIX MUKpPOITperapaTax»
69 NunuBuayanbHOE pa3BUTUE OPTAHU3MOB — 0 bu6nuoreka [IOK
OHTOI'€HE3 https://m.eds00.ru/863e8436
70 3akjaJKka OpraHoB U TKaHEU U3 0
3apO/IbIIIEBHIX JUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
71 pabota «BblIsiBIeHNE IPU3HAKOB CXO/CTBA 0.5
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)»
Pa3zmHOXeHME U pa3BUTHE PACTCHUH.
72 Jlaboparopuas pabota «CTpoeHHE OpraHOB 0.5
Pa3MHOXKEHUS BBICIIIUX PACTCHUID)
73 VcTopusi CTAaHOBIEHUS M PA3BUTUS T€HETUKH 0 bu6nmoreka [JOK

KaK HayKH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e81b6
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OCHOBHBIE TIOHITHS U CHMBOJIBI T€HETHKH.

74 JlaboparopHras padota «Jlpo3oduna kak 0.5
00BEKT TeHETUUECKUX UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACIIEAOBAaHUS TPU3HAKOB.
MoHorn6puaHOe CKpeluBaHue.
75 [IpakTuueckas padota «M3ydenne 0.5 bubmorexa [TOK
https://m.eds00.ru/863e8c60
PE3yJIbTaTOB MOHOTUOPUTHOTO
CKpEIIMBAHUS Y APO30(PHUIBD)
76 [{uTonornvyeckue OCHOBHI MOHOTHOPUAHOTO 0
CKpEIIMBAHUS
77 AHanusupytoliee ckpemrbanue. HenomaHoe 0
JOMHUHHPOBAHHE
JuruGpunnoe ckpeuuBanue. [Ipaktuueckas
78 paborta «M3yueHue pe3ynbpbTaToB 0.5 bubmorexa IOK
https://m.edsoo0.ru/863e89a4
JTUTHOPHUIHOTO CKPEIIUBAHUS Y JPO30(DUITBD)
79 [{uTonmornyeckue OCHOBBI JUTUOPHIHOTO 0
CKpEIIMBAHUSA
80 CrerieHHOE HaCJIeJOBaHKE MTPU3HAKOB
81 XpoMOCOMHAsI TEOPHSI HACJIEACTBEHHOCTH
bu6muoreka [IOK
82 Penetiia nosa 0 https://m.eds00.ru/863e86f2
83 ['eHoTun Kak 1eN0CTHAs cucTeMa 0
84 I'eneTn4eCcKnii KOHTPOJIb Pa3BUTHS 0
paCTEeHMIA, )KUBOTHBIX M YEIOBEKA
85 N3meHunBOCTH pU3HAKOB. Bubl 0 bubnuoreka [IOK
U3MEHYMBOCTH https://m.edsoo.ru/863e8efe
86 MoaudukanroHHass K3MEHUYNBOCTh 0



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8efe

87

BapuanuvoHHBIN psl 1 BapualMOHHAs
KkpuBas. JlaboparopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOJU(UKATTOHHON U3MEHUHUBOCTH.
ITocTpoeHne BapualiMOHHOIO psija v
BApUALIMOHHON KPUBOI»

0.5

88

I'enoTunuyeckas U3MEHUNBOCTb.
KomOuHaTHBHAS H3MEHYHUBOCTD

89

MyTannoHHast U3MEHYUBOCTb.
[IpakTuueckas padorta «MyTanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

90

3aKOHOM€pHOCTI/I MYTallMOHHOI'O IIponecca.
ONUreHeTnKa U YITUTeHOMHKA

91

['enernka yenoBeka. [IpakTuyeckas pabora
«CocraBieHue 1 aHaJIU3 POIOCIOBHOIN

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e8d78

92

MeTtoabsl METUIIMHCKON T'€HETUKH

93

3HaueHne METUIIMHCKON T'€HETUKH B
Hpe}lOTBpaHleHI/H/I " JICUCHUHU I'CHCTUYCCKUX
3200JIEBAHUI YEJIOBEKA

94

OCHOBHBIE TIOHSATHUS CETECKITUH.
JlaGopaTtopHnast pabota «3ydeHune copToB
KYJIETYPHBIX PACTEHHIA U TIOPOJI JOMAIITHUX
JKUBOTHBIX»

0.5

Bbu6muoreka [IOK
https://m.edso0.ru/863e9214

95

MeToabl CeNneKIMOHHON PabOTHI.
JlaGopartopnas padota «/3yueHne MeTo10B
CEJICKIIUH PACTCHUIN»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e9214



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

JlocTrKeHus CeNneKuny pacTeHUN 1

96 XKHUBOTHBIX. [IpakTndeckas pabora 1 0
«lIpuBuBKa pacTeHui»

97 CoxpaHeHue, U3y4YCHUE H UCTIOIh30BAHUE 1 0
TeHETUYECKHUX PECYPCOB
buotexHosOrus Kak HayKa u OTpacib

98 npousBojcTBa. [IpakTudeckas pabora 1 0.5 bubmmorexa LOK

P Actea. -'p P ' https://m.eds00.ru/863e9336

«3yuenne 00HEKTOB OMOTEXHOIOTHUIY
OCHOBHBIC HANpaBJICHUS] CHHTETHYECKON

99 1 0
ounonorun

100 XpoMOCOMHAs U TeHHAst WH)KEHEPHUs

101 MeauimHcKre OUOTEXHOIOTUI

102 Peseprubiii ypok. [loBropenue, o0o61ieHue, 1 0
cucTeMaTH3aInsI 3HAaHUN

BIIEE KOJIMYECTBO YACOB II
OBbII] OJI CTBO YACOB I1O 102 135

[TPOTPAMME



https://m.edsoo.ru/863e9336

11 KJIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
Ne nupposbIe
o/ Tema ypoka Beero Kontpoabnbie | IIpakTHueckue o0pazoBaTebHbIE
padoThI padoTbI
pecypchbl
bubmuorexa [JOK
1 OomonnonHas Teopus Y. Jlapsuna 1 0 0 httos://m.edsoo.ru/863ea20e
9 JIBHoKyILHE CUIIBI ABOJIIOLIMU BUIOB 1O Y. 1 0 0 bu6mmorexa [IOK
JapBuny https://m.edso0.ru/863e9da4
3 boprba 3a cymiecTBoBaHUE, €CTECTBEHHBIN U 1 0 0 bu6nuoreka [JOK
HCKYCCTBEHHBI OTOOD https://m.edso00.ru/863e9ed0
4 DopMHUpOBaHUE CUHTETUYECKON TEOPUH 1 0 0 bubnuoreka [IOK
3BOJIIOIIUN https://m.edso0.ru/863e9570
DTarbl SBONIOIMOHHOTO MpoIiecca: bubmorexa [JOK
5 MHKPO9BOIOLIA 1 MAKPOIBOMIOLIL 1 0 0 https://m.edsoo.ru/863e9cle
https://m.edsoo.ru/863e9cle
5 [Momynsiust — >neMeHTapHas eANHHIIA 1 1 0
IBOJTIOIINH
3aKOH r€HeTU4YEeCKOro paBHOBecHs JIK.
7 Xapnau, B. BaiiaOepra. Jlaboparopras 1 0 05
pabora «BrbIsBIIeHHE U3MEHYHBOCTH Y
0co0eil OHOTO BUA»
8 DneMeHTapHbIe (aKTOPBI ABOIOIAN 1 0 0
9 DddexT ocHoBarenst. DPdekT OyTHIIIOUHOTO 1 0 0
TOPJIBIIIKA
10 Murpauyu. M30a80uu nomyisiiun: 1 0 0

reorpaduueckas, Onogorndeckas



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

11

EcTtecTBeHHBIN 0TOOp — HampaBIsSIOLIUI
(hakTOp IBOTFOIINH

12

[TonoBoit oT60p

13

[Ipucroco0aeHHOCTh OpraHu3MOB Kak
pe3yabTaT MUKpOdBOIOIMH. JlabopaTopHas
pabora «M3yuenue apoMopdo30B u
HUIMO0AANTAMN Y PACTEHUN U JKUBOTHBIX)

0.5

14

[Ipumeps! npucnocobieHuit y OpraHiu3MoB:
Mophonoruueckue, GU3NOIOrHIecKue,
OMOXHUMHYECKHUE, TOBEACHUYECKHE.
JlaboparopHas pabota «IIpucrnocobnenus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
1eJ1eCO000Pa3HOCTh)»

0.5

15

Buj, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHIOY»

0.5

16

CrpykTtypa Buza

17

Bunoo6pa3oBanue kak pe3ysibTart
MHUKPO3BOJIOITUU

18

CBs3b MUKPO3BOJJIIOIUA U SITUACMUOJIOTUA

19

MaKpOSBOJ'IIOHI/IH. IlameonToslornyeckmne
MCTOAbI U3YUYCHHS 3BOJIFOLUN

20

buoreorpaduueckue MeTo1bI U3YUSHUS
9BOJIIOLIMH

21

DOMOPHOJIOTHYECKHE U CPABHUTEIHHO-
MOp(}oI0ruuecKre MeTOIbl U3yUeHUs
3BOJIIOLIMU




MoneKkyJIsapHO-T€HETHYECKHUE,

22 OMOXMMHMUYECKUE U MATEMAaTHYECKHUE METO/IbI 0
W3Y4YE€HHUS BOJIOLNN

23 OO6111e 3aKOHOMEPHOCTH 3BOJTIOIIHI 0

24 AnanTtuBHas paguanus. HepaBHOMEpHOCTD 0
TEMIIOB BOJIIOIIUN

o5 Hay4Hble runoTe3sl NpOUCXO0KACHUS KU3HU 0 bubnuoreka [IOK
Ha 3emuie https://m.edso0.ru/863ea5a6

26 JloHayuHble NpeICTaBICHUS O 3apOKICHUN 0 bubnmorexa [JOK
KUA3HU https://m.edsoo.ru/863ea5a6

97 OCHOBHBIE 3Tarbl HEOPraHUYECKOU 0
3BOJIIOLIAN

but6mmoreka [IOK

28 T HIIOTesb 3apOKICHIS KH3 M 0 https://m.edso0.ru/863ea5a6
Wcropus 3eminu 1 MeTobl €€ U3yUEHUS.

29 JlaGopatopHas pabota «M3yuenue u 05 bu6nuoreka [IOK
ONMCAHUE UCKOIAEMbIX OCTATKOB JIPEBHUX https://m.edsoo.ru/863ea6be
OpTaHU3MOBY

30 HauanbHbie 3Tansl OpraHnyecKon 0 bu6nuoreka [JOK
3BOJIIOLAA https://m.edsoo0.ru/863ea8hc

31 DBOJIIOIHS DYKaApPHOT 0
OCHOBHBIE 3Tarbl YBOJIIOIIUN PACTUTEIILHOTO

39 mupa. [Ipaktuueckas padora «3yuenue 05 bubnuorexa LIOK
0COOCHHOCTEH CTPOCHUS PACTCHUN Pa3HBIX https://m.edsoo.ru/863ea8bc
OTJIETIOBY

33 OCHOBHBIE 3TaIlbl YBOJIFOLHH JKHBOTHOT'O 0 bubmuoreka [JOK

MHUpa

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

DBOIOLHMS KUBOTHBIX. [IpakTrueckas

34 pabora «M3yueHne ocoOeHHOCTEH CTPOCHHUS 0.5
MMO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3Hu Ha 3emiie 1o 3paM u 0 bu6nmoreka [JOK
epuoiam https://m.edsoo0.ru/863ea6be
36 MaccoBbie BEIMUPAHUS — YKOJIOTHYECKUE 0
KPHU3HCHI MPOIILIOTO
37 CoBpeMeHHbIN HKOJTOTHYECKUIA KPU3UC, €T 0
0COOCHHOCTH
38 CoBpeMeHHasi CUCTEMa OPraHUIECKOTO 0
MPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYTIIHI 0
OpraHu3MOB
40 AHTpPOIOJIOTHS — HAyKa O YSIIOBEKE 0 bubmmorera LOK
https://m.edsoo.ru/863eac2c
41 PasBurtue npencrasiaeHui o 0 bu6nuoreka [IOK
MPOUCXO0KICHUH YETIOBEKA https://m.edsoo.ru/863eac2c
MecTo 4enoBeka B CUCTEME OPTaHUYECKOIO
42 mupa. Jlaboparopuas pabota «3yuenne 05
0COOCHHOCTEH CTPOCHUS CKEIeTa YeIOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM)
43 JIBIOKyIIIMe CHITBI aHTPOTIOTEHE3a 0 bubmorexa [TOK
https://m.edsoo.ru/863ead44
44 CoOTHOIIICHHE OUOJIOTHYCCKUX 1 0 bubmuorexa [IOK
COIMANILHBIX (JAaKTOPOB B AHTPOIIOTCHE3E https://m.edsoo.ru/863ead44
45 OcHOBHbBIE CTaIUN aHTPOTIOTeHE3a
46 [TaneoreneTrka u MaJ€eOreHOMHUKA
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

UYenoseueckue pacel. [Ipaktudeckas padora

48 «3ydyeHune 2K0JIOrMUYeCKUX alanTaiuii 0.5 bubmmorera [IOK
https://m.edso0.ru/863eaea2
YeJIOBEKa»
49 MexIuCUUTUTHHAPHBIE METO b 0
AHTPOMOJIOTUU
50 3apoKeHUE U Pa3BUTUE IKOJIOTUU 0
Metonast skonorun. JlaboparopHas padboTa
51 «/3yueHnue MeTOJ0B SKOJIOTHUYECKHX 0.5
UCCIIETOBaHUID)
59 3HaYeHUE IKOJOTUICCKIX 3HAHUU JIIS 0
YenoBeKa
bu6mmorexa [IOK
>3 DKoz0rHHECKie GaKTOpb! 0 https://m.edsoo.ru/863eafec
Abuotnyeckue paktopbl. CBET Kak
54 skosorunueckuid pakrop. JlaboparopHas 05 bu6nuoreka [JOK
paboTta «BrIsiBIeHHE TPUCTIOCOOTEHUI https://m.edsoo0.ru/863eb10e
OpPTaHU3MOB K BIHSIHHIO CBETa)
AbuoTtnueckue daxtopsl. Temneparypa Kak
55 sKoJoruyeckuit pakrop. Jlabopartopnas 05 bu6nuoreka [JOK
pabota «BrisBienue npucnocobieHu https://m.edso00.ru/863eb10e
OpPTaHU3MOB K BIHSIHHIO TEMIIEPaTyPbD»
AbGuoTtndeckue hakTopbl. BiaxxHOCT Kak
56 skonoruueckuit axrop. Jlaboparopuas 05 bubnmorexa [JOK
paboTa « AHaTOMUYECKHE OCOOCHHOCTH https://m.edso00.ru/863eb10e
pacTeHH U3 Pa3HBIX MECT OOUTAHUS
bu6mmorexa [IOK
> Cpea! OOHTaIHs OPratK3MOB 0 https://m.edsoo.ru/863eafec
58 buonornueckue puTMbl 0



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

59 ’Kuznennvle GopmMbl OpraHU3MOB 0
bubmuorexa [JOK
00 buomiieckue daxropu 0 https://m.edso0.ru/863eb348
3HaueHue OMOTHYECKHUX B3aUMOICHCTBUN
61 JUISl CYIIIECTBOBAHMS OPraHU3MOB B Cpefie 0
obutaHus
62 DKOJIOTUYECKUE XapaKTEPUCTUKU 0
MOMYJISIUN
OCHOBHBIE TIOKa3aTEeJH MOIYJISINY:
63 YHUCJICHHOCTb, TUIOTHOCTh, BO3PACTHAS U 0
TIOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTeNN MOMYJISIIIHN:
64 PO’KI1aeMOCTb, TPUPOCT, TEMI POCTA, 0
CMEpPTHOCTh, MUTPAIHH
65 DKoJoru4eckasi CTpyKTypa HoIyJIsaiuu
66 JlnHaMuKa TOMYJIAIUA U €€ PeryIIsIIus
67 KpuBsbie pocta 4uCICHHOCTH TOMYJISIIHH. 0
Kpusbie BBDKHBaHUS
Oxonoruyeckas HuIIA Buaa. JlaboparopHas
68 pabora «IIpucnocobneHus: ceMsiH pacTeHHIA 0.5
K PacCEIICHUIO)
69 Bua xak cuctema momysisiui 0
70 3aKOHOMEPHOCTH TTOBEJICHUS M MUTPAIIANA 0
YKUBOTHBIX
71 Co00111eCTBO OPraHU3MOB — OHOIICHO3 0 Bubmorexa ITOK
https://m.edso0.ru/863eb46a
72 DKocucTeMa Kak OTKpbITasi cUCTeMa 0 bubmmorera LOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

73 KpyroBopoT BemiecTB 1 MOTOK 3HEPTUU B 0 bubnuorexa LIOK
JKOCHCTEME https://m.edsoo0.ru/863eb5fa
bu6nmoreka [JOK
74 OCHOBHBIE TTOKA3aTEIN SKOCUCTEMBbI 0 httos://m.e dso:fru 1863eb5fa
bu6nuoreka [IOK
& DKOIOTHHECKIE MHPAMIAEL 0 https://m.edso;.I ru/863eb5fa
76 W3meneHust cooOIEeCTB — CYKIIECCUU 0
77 [Ipupoanbie 3KOCUCTEMBL. DKOCHUCTEMBI 03€P 0
U peK. DKOCHCTEMbI MOPE U OKEaHOB
78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBbI 0
TYHAP, JIECOB, CTEIEH, ITyCThIHb
79 AHTpPONIOT€HHBIE YKOCUCTEMBI 0
80 Ypboskocucremsl. [Ipaktuyeckas pabora 05
«M3ydenue u onucanue ypOOIKOCHCTEMBDY
3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX
81 B3aUMO/ICIICTBUI OpPraHU3MOB B 0
IKOCUCTEMAX
MexaHu3Mbl BO3JICUCTBUSA 3arpsI3HEHUI
82 Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM, 0
OpraHU3MEHHOM, TIOMYJISIITHOHHOM U
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapaas 0601049Ka 0 bu6nmoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
84 VYuenne B. U. BepHanckoro o 6uocdepe 0
85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 0 bubnuotexa [JOK
ouochepsl https://m.edso0.ru/863ebd16
86 KpyroBopoTs! BemecTs u 0

OMOre0OXMMHUYECKUE LUK



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

3oHanbHOCTH Orocdepsl. OCHOBHBIE OMOMBI

87
CyIu

88 YcToitunBocTh 6MOChepsI

89 DKOJIOTMYECKHE KPUUCHI M UX TPHYHHBI

90 BosneiictBre yenoBeka Ha Onocdepy bubmorexa [TOK

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

o1 AHTpONIOreHHOE BO3/IEHCTBUE HA
PACTUTEJIbHBIN U )KUBOTHBIN MUP

92 OxpaHa IpUPOIBI

03 OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
Pa3BHUTHUS YEJIOBEYECTBA U IPUPOJIBI
ParmonanbsHOE TPUPOIOTIONBE30BAHKE U

94 COXpaHEHHE OMOJIOTMYECKOr0 pa3HO00pa3us
3emin

95 O606menne no Teme «MHUKPOIBOIIOLUS U
e€ pe3ynbTaThi»

96 O6006meHue 1mo Teme «MaKkpO3BOJIONHS U
€€ pe3yNbTaThI»

97 O6o06menue o Teme «lIpoucxoxnenue u
pa3BUTHE )KU3HU Ha 3eMIie»

98 O6006menue o Teme «IIponcxoxaeHue
YeNoBeKa — aHTPOTIOTCHE3)»

99 Oo6o06meHne o Teme «IKOJIOTHs — HayKa O
B3aMMOOTHOIICHUSIX OPTraHU3MOBY

100 O06o06menue o Teme «OpraHu3Mbl U cpesia
oOUTaHUS»

101 O60061eHne 1o TeMe «IKOJIOTHS BHIOB H

IOy JIALINI



https://m.edsoo.ru/863eba1e

102

O6006menue mo Teme «buocdepa —
riao0anbpHast SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

7.5




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

 buonorus, 10 kmacc/ [laceunnk B.B., Kamenckuii A.A., Pyomos A.M. u
npyrue; mojn penakuumen Ilaceunmka B.B., AxumonepHoe 001ecTBO
«3narensctBO «IIpocBenienue»

 buonorus, 11 kmacc/ [laceunuk B.B., Kamenckuii A.A., Pyomios A.M. u
npyrue; mojn penakiuen Ilaceunwka B.B., AkiuoHepHoe OOIIECTBO

«M3narensctBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIbBI JIS1 YAUTEJIA

» AnacracoBa JL.I1. O0mas 6uonorus. Jlugaktuueckue Matepuanbl. — M.:
Benrana-I'pad, 1997.

* bormanoBa T.JI., ComnomoBa E.A. buonorusa. CnopaBoyHuK s
CTapIIEKIIACCHUKOB U nocrynaromux B By3sl. — M.: ACT-npecc, 2006.

* bonrosa U.B. CoopHuK 3a1a4 mo o01ieit OMooruu 1715l TOCTYHAOIINX B
BY3s1. — M.: Onukc 21 Bek, 2005.

« 3axapoB B.b., MamonToB C.I'., Connn HU. O6mas 6uomnorus: Yueo. mis
10 — 11 xi1. obmeodpazoar. Yueo. 3aBenenuii - M.: Ipoda, 2005.

* Puc D., Crepubepr M. Ot kierok k aromam: MmocTpupoBaHHOE
BBEJICHHE B MOJIEKYJIsIpHYIO Onosnoruto: [lep ¢ anrn. — M.: Mup, 1988.

» CyxoBa T.C., Koznosa T.A., Conun H.1. O6mas 6uomnorus. 10 — 11 ki.:
Pabouas Terpans k yueOHuky / noa pea. B.b. 3axaposa. — M.: JIpoda, 2003.

» Kopcynckas, I'.H. Muponenko, 3.A. Mokeesa, H.M. Bepzmwimn. — M.:
[Ipocsemienue, 1986.

» Kpukcynos E. A., [laceunnk B. B. Oxomorus. 10 (11) xmacc: Yueb. mis
obmeoOpa3oBar. yue0. 3aBejicHUi. 5-¢ u3., nopad. M.: JIpoda, 2001. — 256 c.

 Peitmepc H. @. Kpatkuii cnoBapb 6MOI0THYECKUX TEPMUHOB: KH. st

yuntens. — 2-¢ uzn. M.: [IpocBemenue, 1995. — 368 c.



* Peiimepc H. @®. Hauwama skonormuyeckux 3HaHui.M.: M3nmarenbcTBo
MHDOITY, 1993. — 261 c.

o Dumukoneaus mus gere. I'mas. Pen. B. A. Bonogun.M.: ABanrat,
2001. — 448 c.

» Bepsuwma H.M., Kopcynckas B.M. O0mas MeTroauka mpernoiaBaHus
ouosioruu. — M.: IIpoceemienue, 1986.

» 3axapoB B.b, Mycradun A.I'. O6mias Ouosiorvs: TECThI, BOIPOCHI,
3aganus. — M.: [IpocBenienne, 2003.

» lranoBa T.B., Kaymnona I'.C., Msarkoa A.H. COopHuUK 3agaHuii 1O
oOmeit ouonorun. — M.: [Ipocsemenue, 2002.

* Mummmna H.B. 3aganust st caMocCTOATENbHOM paboThl 1Mo oOIen
oumonorun. 11 knacc. — M.: IIpoceemenue, 1985.

* [umkunckas H.A. I'enetuka u cenexuusi: Teopust. 3aganusi. OTBETHI. —

Caparos: Jlunei, 2005.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

» bubmmoreka [HOK.

» http://school-collection.edu.ru/ — «Eaunas xosekius [{udposix
O6pazoBatenbHBIX PecypcoBy (Habop 1M(PpoBBIX peCcypcoB K yueOHUKAM JIMHUU
[Tonomapesoii 1.H.)

« www.bio.1september.ru — razera «buonorus» -npuwiokeHue kK «1
CEHTAOPSI».

« http://bio.1september.ru/urok/ — Matepuansl k ypoky. Bece paboTsl, Ha
OCHOBE KOTOPBIX CO3[aH CalT, ObUIM OmMyOJMKOBaHBI B razere «buomorusy.
ABTOpamu caita mpojenaHa Oonpimas paboTa MO CHCTEMATU3UPOBAHHIO
ra3eTHeIX CcTaTed C y4ETOM IIKOJbHOW Yy4eOHOM MporpaMMbl MO TPEAMETY
«buosorus».

* WWW.bi0.nature.ru — Hay4Hbie HOBOCTH OMOJIOTHH



* http://ebio.ru/ — Dnextponnsii yueOnuk «buonorus». CoaepKur Bce
pazzernsl OMoJIOTHH: OOTAHUKY, 300JIOTHIO, aHATOMHIO ¥ (PU3HOJIOTHIO YEIOBEKa,
OCHOBBI IUTOJIOTHH ¥ TEHETHKH, IBOJIOIMOHHYIO TEOPUIO H IKOJIOTHIO. MOXKeT
OBITh PEKOMEHIOBAH YYalluMCs JUIsl CAMOCTOSTEIbHON paboTHI.

* http://www.gbmt.ru/ — I'ocynapctBennblit bruonornyeckuii myseit um. K.
A. TumupsizeBa. Bupryanbabie skckypcun: JKuBOoTHbIC B MU(aX M JETeHIAX,
JXusotHbie-cTpoutenu, 3abota o moromcTBe, OnacHblie )uBOTHBIC. [{udpoBbIe
Koruu (HOHJIAa My3es MOTYT OBITh UCIIOJIH30BAHbI B KAUECTBE UILTIOCTPAITHIA.

* https://resh.edu.ru/ — TocynapcTBenHass oOpa3zoBareibHas IuaThopma

«Pocculickas 3EKTpOHHAs KO .
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