MHUHUCTEPCTBO NPOCBEIIEHUS POCCUMACKON

®EJEPALIMAMYHUIIMIAJBLHOE BIOKETHOE

OBIHIEOBPA3OBATEJIbHOE YYPEX/JIEHUE

HMWKHEIIOJAKYMCKAS CPEJHAA

OBHIEOBPA3OBATEJIBHASA HIKOJIA

MBOY COII Ne24
Paccmorpeno: CorunacoBaHo: Y TREepKIACHO:
Ilemarornuyeckuit COBET 3aM. pykoBoauTens o YBP JapexTop MBO}(
[Tpotokomn Ne 1 /E.I'. Kamupuna/ CORTNe24. %
ot «28» asrycra 2023r. or «26» aBrycra 2023r. J //«L{H/‘ 12\
(: | MYk
EHpurkas Ne 161
NOT«O0T ) cenTaOpA
2023127
PABOYASA ITPOI'PAMMA

(ID 2116770)

yueOHoro npeamera «brnosnorusi. Yriry0jieHHbIH YPOBEHb)»

115t ooywaromuxest 10 =11 knaccos




n.Huxnenoakymcekuii 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buomorusa" (mamee - Owosorus) Ha
YpOBHE cpelnHero oodiero obpazoBaHusi pazpaborana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparum,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOro mnpeamera «buosorus» wu
OCHOBHBIX MOJIOKEHHI (eepanbHOoil padouyeil MporpaMMbl BOCIIUTAHHUS.

Yuebnbrii npeamer «buonorusiy yrimyon€éHHoro yposHs u3ydenms (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOM o0nactu «EcTecTBeHHO-
HayuHble mpeameTsl». CornacHo mnonoxenusM OI'OC COO npodunbHbIe
y4eOHbIE TMpPEIMEThI, U3ydyaeMble Ha YIrIyOJIEHHOM YpOBHE, SIBIISIOTCS CIIOCOOOM
muddepennan  oOydeHHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs U
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEAHUM
o01muM, cpeHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs
KOKIBIM M3 JTHUX Y4EeOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONIUX
3a/1a4, CBS3AaHHBIX C MpodopUEHTAUEH O00YyYalOMMUXCs W CTUMYJUPOBAHUEM
HMHTEpeca K KOHKPETHOM O00JIaCTU HAy4YHOTO 3HAHWS, CBSI3aHHOTO C OMOJIOTHEH,
MEAULUHON, SKOJIOTHEN, ICUXOJOTUEN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeamety "buosorus" ma€r mpencraBieHue o
Heau W 3ajladax M3ydeHus: ydyeOHoro mnpeameta «buonorus» Ha yriayO0iaéHHOM
yYpOBHE, onpeensieT 00s3aTebHoe (MHBAPUAHTHOE) MIPEAMETHOE COJIEp KaHKE, €ro
CTPYKTYPUpOBAaHHME 1O pa3fenamM W TeMmaMm, pachpeleieHue Mo Kiaccam,
PEKOMEHyeT TMOCIEA0BAaTEIbHOCTh HM3YyYEHHs] Yy4eOHOro Marepuana Cc y4EToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme mo Ouosioruu
peann3oBaH TMPUHIMI TMPEEMCTBEHHOCTH C HW3Y4YEHHEM OHOJOTUM Ha YPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Ojarojgapss 4YemMy IPOCMATPUBAETCA
HaMpaBJICHHOCTh HA  TOCJENYIOIIee  pa3BUTHE  OWOJOTHMYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHHSI, TPEJICTABIEHUH O 3J0pOBOM oO0pa3e >KW3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpYyXarwllei npupogHoil cpene. B
porpaMmMe 1o OMOJIOTMH TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO TIpeAMeTa
«buonorusi» B peanmmzanuu  TpedboBanuit PI'OC COO Kk TMUIAHUPYEMBIM
JUYHOCTHBIM, METAmpeJAMETHBIM M MPEIMETHBIM pe3yibTaTaM oOOy4YeHUs U B
GbopMHpPOBAaHNN OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIHHOW  JCATEIHHOCTH
oOy4Jaronuxcsi MO0 OCBOCHHUIO COJACpKaHUS OHOJIOTHYECKOT0 O0pa3oBaHWs Ha
YPOBHE CpEeIHEro 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buosorus» Ha ypoBHE CpeqHEro o0uiero oopa3zoBaHuUs
3aBepiraeT OWOJIOTHYecKoe 00pa3oBaHHWE B IKOJE W OPUEHTUPOBAH Ha



paciidpeHre u yriayOJeHue 3HaHHM O0y4arouuxcs O >KUBOM IPUPOJIE, OCHOBAX
MOJICKYJISIPHOM W KJIETOYHOM OHMOJOrMH, SMOPHUONOTHH M OHOJOTHH DPa3BUTHS,
TeHETUKHU, CEJICKIIUU, OMOTEXHOJIOTHUH, IBOJIIOIIMOHHOTO YUEHHS U SKOJIOTHUH.

N3yyenue ydeOHOro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOMIMXCS K IMOCJEAYIOUEMY MOIYYEHUIO
OMOJIOTUYECKOTO  O0pa3oBaHUS B  By3aX W OPTaHM3AIUsAX  CPEIHETrO
npodeccroHanbHOro 06pazoBanusi. OCHOBY €ro COJep>KaHUsl COCTAaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TIOJYYCHHBIX TMPU  HU3YYCHHH  OOyYaroUMMHUCA
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/eloB OMOJIOTMH HAa YPOBHE OCHOBHOTO
obmero o6pazoBanus, B 10—11 kmaccax 3TH 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
paciiMpeHsl U YIIIyOJieHbl OMOJOTHMYECKHe 3HAHUS O PACTEHUAX, JKHUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HH,
JOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJIB30BaTh KaK OPUEHTHPHI JUIsl MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOIYYCHHBIMH OOYYAIOIIUMUCA TPU W3YUCHHUU
(U3HKHU, XUMUHU, TEOTpaPUU U MATEMATHKU.

CrpykTypa mporpamMmbl 1o ydeOHoMmy mpenmery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI M HBOJIOLUMOHHBIA MOIXOJbl K H3YYCHUIO OHMOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTE€PHBIE JJI )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliu, 3BOJIIOLMN OPraHUYECKOTO MHUpa Ha 3eMile,
COXpaHEHHusi OHOJIOTMUECKOro pa3HooOpa3usi mimaHeThl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOTMM, SMOPUOJIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU U CEJEKLUHH, OMOTEXHOJIOTUM U CHUHTETUYECKOU
OMOJIOTUH, AKTYaJU3UPYIOTCS 3HaHUS OOydYaromMxcs Mo OOTaHHWKE, 300JI0THH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 knacce u3ydaroTCs HBOIIOIUMOHHOE
y4eHHE, OCHOBBI SKOJIOTHHU U yUeHHE 0 Onocdepe.

YueOnslii  npeamer  «buonorus»  npu3BaH  00ECHEUYUTh  OCBOECHHE
0Oy4aroImuMuUcsi OMOJIOTMYECKUX TEOpUN U 3aKOHOB, UAEH, NPUHLIUIIOB U MPaBUII,
JIS)KAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOTrO00Opa3sMM M OCOOEHHOCTSIX KIJETKH, OpraHu3Ma, MOMYJISLHH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTUXKEHHUAX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX ACTIEKTaX OMOJIOTMYECKUX 3HaHuu. J{is
pa3BUTUSL M TMOAJEpKaHUS HMHTEepeca OOydarolUXCsi K OHOJOTHMU Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPXKAaHUHU MPOTPaMMbI
no OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHUS U Pa3BUTHUSA
TOM WM MHOW o0nacTh OWMOJOTUH, BKIIAIOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PElICHUE BAXKHEUIINX OMOIOTHUECKHUX U 3KOJOTHYECKUX MpoOIIeM.



Lenb n3ydenus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS 3HAHUSAMH O  CTPYKTYPHO-(DYHKIHMOHAIBHOM
OpraHM3alMM JKUBBIX CHCTEM pA3HOrO paHra U MNpUOOPETEHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMM MHTEpECA K ONpeNeiIEHHON 00jacTu
npoecCHOHANBbHON JEATENIbHOCTH, CBS3aHHOM ¢ OWOJNOTHed, WIh K BBIOOpY
y4eOHOr0 3aBeACHUS I MTPOJOIKEHUSI OMOIOTUYECKOTO 00pa30BaHusl.

JocTikeHne 1enu Uu3ydeHus ydeOHoro mnpenMera «buonorus» Ha
yri1yOJIEHHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a4au:

OCBOEHHUE O00YYAIOIIMMHUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUX, KOHILIEMUHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOTroO0pa3uM M OCOOCHHOCTSIX OMOJIOTMUECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJALus, BUJ, ONOTeOIeH03, Onocdepa); O BHLAAIOIINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OUOJIOTUH;

O3HAKOMJIEHUE OOYYaIOIIMXCS C METOAaMU TO3HAHUS KUBOH NIPHUPOAbL:
MCCJIEI0OBATEIbCKUMU ~ METOJlaMH  OMOJIOTMYECKUMX HayK (MOJIGKYJSApDHON H
KJIETOYHOW OWOJIOTMH, 3MOpPUONOTMM W OWOJIOTMM DPAa3BUTUS, TE€HETUKH H
CEJIEKIIMM, OWOTEXHOJIOTUM M CHUHTETUYECKOM OHMOJOTMH, NaJeOHTOJIOTHUH,
HKOJIOTMH);  METOJaMU  CaMOCTOATEIBHOIO  IMPOBEACHUA  OHMOJIOTMYECKUX
HcClieIoBaHU B jaboparopuu U B npupojae (HaOIIOAeHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZicHMEe OOy4YaloIMMUCA YMEHHUSIMU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; IOJIb30BATHCSA
OMOJIOTUYECKONW TEPMHUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W  COLUMAJbHO-3KOHOMUYECKHMMH U  3KOJOTHMYECKHUMHU
mpoOjeMaMu 4YeJIOBEYECTBA; OLIEHMBATh MOCIEJACTBUS CBOEH AESTENBHOCTU IO
OTHOIICHUIO K OKpYXarouleil NpupoaHOM cpele, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJIEH; OOOCHOBBIBAaTH U COOJIOATh  MEPBI
MPOPUIAKTUKA MH(DEKIMOHHBIX 3a00JIEBAHMI, MTpaBUia MOBEIEHUS B NMPUPOAE U
oOecrieueHus 0€30MaCHOCTH COOCTBEHHOM YKM3HEAESTEIbHOCTU B UpE3BbIYANHHBIX
CUTyallMsIX ~MOPUPOJHOTO M  TEXHOTEHHOIO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00yYarOUUXCsl UHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTHH, pEUIaeMbIMU €10 MpoOJeMaMH, METOAOJIOrHei
OMOJIOTUYECKOTO UCCJIEI0BAHMS, MPOBEACHUS IKCIIEPUMEHTATBHBIX
UCCJIeIOBAHUM, PEIICHHs] OUOJIOTMYECKUX 3a7a4, MOACIMPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHNE y 00YYaIOIIUXCSl IIEHHOCTHOTO OTHOIICHUS K KHBOW MPUPOJIC B
L[EJIOM U K OTJAETBHBIM €€ 00BEKTaM U ABJICHUSAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
FeHETUYECKOM TIpaMOTHOCTH, OOIEeH KyJIbTypbl TOBEACHHS B  IPUPOJE;
UHTErpalliid €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOYyYarONIMMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOAOIIOIL30BaHUN (COOJIO/IEHNE TpaBUi TOBEIECHUS B MPUPOJE, OXPaHb
BHJIOB, 9KOCUCTEM, Onocdepbl), COXpaHEHUH COOCTBEHHOTO 3I0POBbSl U 310POBbSA
OKpYXaromux Jrofelt  (coOmromeHus Mep NPOPUIAKTHKA — 3a00JICBaHUM,
oOecrieueHrne 0OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJb30BaHUSA
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  OOy4YarOIIMMUCS
VHIUBUTYAJIBHOMN oOpazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieayouemMy MnpopecCHOHAIbHOMY CaMOOIPENEICHHIO, B COOTBETCTBUU C
UHIVMBUYyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO11ee YnCa0 4YacoB, OTBEACHHBIX HA M3YyYEHUE OMOJIOTUU HA YIIyOJIEHHOM
YpOBHE cpeaHero oo0rmiero oopa3oBanus, coctaBimsieT 204 vaca: B 10 kmacce — 102
yaca (3 uaca B Hezen0), B 11 kinacce — 102 gaca (3 gyaca B HeZeI0).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBJISIETCS ¢ YUETOM CHenu(UKu ero coJep>KaHusl W HAMpaBJICHHOCTH Ha
MPOJOKEHHE OMOJOTHYECKOro 00pa3oBaHHMA B  OPTaHU3AIMIX CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O0s13aTeNbHBIM YCIOBUEM MPU 00yUEHUN OMOJIOTHH Ha Yyri1yOJIEHHOM YpOBHE
SBJISIETCSl TIPOBEICHUE JIA0OPATOPHBIX W TpaKTUYECKUX pador. Takxke ywactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M Yy4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMNPENENAeTCSs y4YUTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYUYEHUSA
10 KJIACC

Copnep:kaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B TIPOBEPKY
rocyjapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. BuoJsiorus Kak Hayka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHAsI Hayka. KpaTkast uctopusi pa3BuTHS
Owonornu.  buonormyeckne HayKM W HM3y4aeMble HMMH  TPOOJIEMBI.
OyHAaMEHTANIbHbIC, TPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCJIEAOBAaHUSA B
OMOJIOTHH.

3HadeHre OMOJOTUH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kaptuHbl Mupa. IIpodeccuu, cBszanHble ¢ Ouosiorued. 3HaueHHE OUOJIOTUU B
MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKAa: MEIMIMHE, CEJIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBI.

JleMoHCTpauun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBus,
V. TI'apgei, I'. Mennens, B. . Bepuanckuii, U. I1. [Tanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Peconckuit, J[x. Yorcon, ®. Kpuk, /1. K. bemnses.

Tabmuubl u cxembl: «CBs3b OMOJIOTMHM C JIpyrUMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. )KuBble cucTeMbI M UX U3yYeHHE

JKuBble cucTeMbl Kak NOpeaMeT u3ydeHusi Ouosnoruu. CBONCTBA MKUBBIX
CHCTEM: €IUHCTBO XHMMHYECKOIO COCTaBa, MJUCKPETHOCTb M LEJIOCTHOCTS,
CJI0HOCTb W YIIOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHW3aLMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, UI3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alM >KUBBIX CHUCTEM: MOJEKYJSPHBIM, KICTOUYHBINH,
TKaHEBBIM, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUJIOBOM, 3KOCUCTEMHBIN
(buoreornenoTnueckuit), OmochepHbiid. IIporecchl, MPOUCXOMSIINE B KUBBIX
cuctemMax. OCHOBHbIC TPHU3HAKU XHUBOTO. JKM3HBb Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaroiine >kMBble CUCTEMbI Ha Pa3HBIX YPOBHAX OpraHU3alINM.

N3yuenne >kuBBIX cucteM. Meroasl Ouosiornyeckoil Hayku. HaOmronenue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHainus. [loHdaTue 0 3aBUCUMON U
HE3aBUCHUMOM TmepemeHHou. [lmanupoBanue odkcriepumeHTta. llocranoBka wu
npoBepka rumnote3. Hynesas runoresa. [lonsartue BoIOOpKH U €€ JTIOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. ONEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yinbTaToB. [IpyuumHBI HCKaXX€HUs pe3yJbTATOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHbIE TPU3HAKK >KU3HW», «buomormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoB 4yejoBeueckoro opranuszmay, «buoreonenos», «buocdepay, «Metoabl
W3Y4YEHUS KUBOU NPUPOIBIY.

O6opynoBanue:  jJabopatopHoe  O0OpyJdOBaHHME  JUIs MIPOBEICHUS
HaOII0ACHUI, U3MEPEHUI, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE PaA3IMYHBIX METONOB IpU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorus KJIeTKu

Kietka — CTpyKTypHO-(QYHKIMOHaNbHAs e€IuMHULA >kuBoro. Mcropus
OTKpbITUsA KieTKu. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. I1IBanH,
M. HlIneiinen, P. Bupxo). OCHOBHbBIE MOJIOXKEHUS COBPEMEHHOM KIIETOUHOM
TEOPUH.

MeToapl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIUS,
xpoMarorpadus, 31eKTpodope3, METo] MEUYEHBIX aTOMOB, Au(depeHnanbsHoe
LHEHTpU(YTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue QuKcupo8anHHvix
K1emokK. DIEKTpOHHAass MUKpocKonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBI MUKPOCKOID,
«HMcTropus pa3BUTHS METOA0B MUKPOCKOIIAW.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KJIETOK.

IIpakTnueckass padora «l3yuyeHue METONOB KJIETOUYHOW OHOIOTUHU
(xpomatorpadusi, snekrpodope3, audPepeHnrabHOE IEHTPUPYTHpPOBAHUE,
[TLP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bonma m e€ poib kKak pacTBOPHTENS, pPEareHTa, y4acTUe B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperyysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHMOIOrmyeckas
poJib. POsib KATHOHOB ¥ aHWOHOB B KJIETKE.

Oprannueckne BeUIECTBA KIETKH. buosiormdyeckue mnoiuMepbl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenKkoBOM Moiekynbl. [lepBuunas
CTpyKTypa Oeika, NenTHAHas CBsS3b. BTopuuYHas, TpeThuHas, 4YeTBEpTUYHAs
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccuukanuss — OenkoB.
buonoruueckue pyHkuum 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapubl, OJIUTOCAXapUIbl U MOTUCAXaPUIbI.
OOmuit mnaH CTpoeHUsT W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIUU YriIeBOI0B.

Jlutunpl. l'uapodunsHO-TUApOdOOHBIE cBOicTBA. Kimaccudukanus TunuaoB.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepouabl. buonormdeckue (yHKIHH
munuaoB. OOIuMe CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJTYIIPOHUIIAEMOCTb.

Hyxnennoseie kuciotsl. JJHK um PHK. Crtpoenne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbs. MectonaxoxaeHue u ouonorndeckue Gpynkuuu JITHK.
Buner PHK. ®yuxunu PHK B kitetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B MoJiekyine ATO.
buonornueckue pynkiun AT®. BoccraHoBIEeHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kinetke. /pyeue uyxneozuompugocghamer (HTD). CexenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, npomeoMuKu.

CtpykTypHas OuOJOTHs: OMOXMMHYECKHE U OMO(U3NUYECKUE UCCIEAOBAHUS
cocTaBa U NPOCTPAHCTBEHHON CTPYKTypbl OuoMoOJIeKyd. Modenuposanue
CmMpYKmMypsl U QYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
Op2anuyecKull CuHme3s OUOMOJIEKYI U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. IToaunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
@. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MTPUPOJIEY.

Tabmuubl u cxembl: «llepmoanueckass Tabiviia XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJIEKYJbl BOIbI», «BelllecTBa B cocTaBe OopraHu3MoBy», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€IKOBOW MOJIEKYNbD», «CTpOE€HHE MOJIEKYI
yrieBoJoB», «CTpoeHHEe MOJNEKYNl JunuaoB», «HyKII€MHOBBIE KHCIOTHDY,
«Ctpoenue Monekyabl ATO».

O0opynoBaHue: XUMUYECKas IOCYyJ1a U 000pyA0BaHHE.

JlabopaTtopnasi pabora «OOHapykeHHE OCIKOB ¢ TTOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlaGoparopnass  padora  «lccienoBaHue€ ~— HYKJIEMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUIMH KICTKH

Tumel KJIETOK: DJyKapuUOTHYECKass M Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00Pa30BAHUS KIIETKU.



CtpoeHne mpoKapruoTHIECKOM KIeTKU. KiieTouHast cTeHKa OakTepuil 1 apxen.
OcoOeHHOCTH CTpPOEHUsI TEeTepOTPOPHON U aBTOTPOGHOM MPOKAPHUOTHUECKHUX
KJIETOK. MecTo U pojib IPOKapuoT B OMOLIEHO3AX.

Crpoenue " (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[na3zmatuueckass wMeMOpana (masmaiiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHnbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCHUBHBIM
(muddy3ust, obneruéHnass nupdysus), axkTUBHBIA (TIEPBUYHBIA W BTOPUYHBIHI
akTUBHBIA TpaHcropT). Ilodynponuilaemocts MemOpaHbl. PabGora HaTpuii-
KaJIMEBOr'0 Hacoca. DHJOIMTO3: MUHOIMTO3, paronuro3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, TpuOoB.

Huromnasma. [{urozoins. Ilutockener. [Bmxenue nutomiazMel. OpraHouabl
KJIeTKu. OaHOMEMOpaHHbIE OPraHOWIbl KIETKHU: SHIOIUIa3MaTHYECKas CeTb
(BIIC), anmapar I'onbpku, JTM30COMBI, UX CTpoeHHE M (pyHKuMU. B3aumocBszb
OJTHOMEMOpaHHBIX OpPraHOMIOB KJIETKH. CTpOeHHE TpaHyJISIPHOTO PETHKYJIyMma.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuntTe3 pacTBopuMbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyJjsipHbI)  DHAOIIA3MATHYECKHMA
petukynyM. CekperopHas QpyHkuus amnmapata ['onbmxu. Moougukayusa 6enrkos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame [onvoocu. Tpancnopt
BELIECTB B KJIeTKe. Bakyosnu pacturenbHbIX kiietok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMABI  KJIETKA:  MUTOXOHAPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMM MUTOXOHApUM W 1actui. [lepBuunsbie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (DOTOCHHTE3UPYIOLIUX  JYKApHOT.
XJIOpOIIACThI, XPOMOILUIACTHI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHrne M (QyHKUUM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. PuGocomsl. IIpomesrcymounvle Gunamenmol.
MukpodunamenTsl. Axkmunogvie Mukpoguiamenmyl. MblllIeYHbIE  KJIETKH.
AxmuHosble KOMNnoHeHmbl HemblueuHblx Kiemok. Mukporpybouku. KiaeTouHsrit
neHtp. CrpoeHHe U JBWKEHUE JKIYTHKOB U pecHHYEK. MUKpOTpyOOUKH
uuroruiasmel. LlenTpuons. benku, accoyuupoeanmvle ¢ Muxpoguiamenmamu u
muxpompyodouxamu. Momopusie 6enxu.

Anpo. O6osouka sapa, XpoOMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHHUE U
byakiuu. SnepHpiii 6emkoBbIA MaTpukc. [IpocTpaHCTBEHHOE pacMOIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHvili
MPAHCHOPM.

Kinerounsle BkimoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK AYKApUOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE JYKApUOTHYECKON KieTkn», «CTpoeHune
KUBOTHOM  KJETKW», «CTpO€HHE  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUW», «SA1po», «CTpoeHnEe MPOKAPUOTUYECKOU KIETKI.

O6opyioBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaIbHbIX KJIETOK.

JlabopaTopuass pabora «/3ydyeHue CTPOCHHUS KJIETOK Pa3IMYHBIX
OpraHUu3MOB).

IIpakTueckasi padora «/3yueHue CBOUCTB KJICTOYHOU MEMOPAHBIY.

Jlabopatopnasi paGora «JVccnenoBanue miazMonu3a W JAEMIIa3MoJid3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuueckass padora «l3ydyeHue  JABWKEHUA  UUTOILUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0MeH BelllecTB U MPeBpallleHHE YJHEPTHH B KJIETKe

AccUMHUIIALINS U AUCCUMUWIISIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Turmbl oOMeHa
BEIIIECTB: aBTOTPOQPHBIN U TeTepoTpodHBIA. YdacTHe KHUCIOpOJa B OOMEHHBIX
nmpoleccax. JHepreTudyeckoe oOecrieyeHue KieTtku: npespamenue AT B
oOMeHHbIX Tporeccax. {depMeHTaTUBHBIA XapakTep peakiuil KIETOYHOIO
meTabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JICUCTBHS.
Kodepmentsl. Otnuuust GepMEeHTOB OT HEOPTaHMYECKUX KaTanu3aTtopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATUBHBIX
peakluii OT pa3IUYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEHIECTB B KIEeTKe. DOTOCHUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poilb XJI0pOIIIacTOB B MPOLECCE
doTocunTe3a. CBeToBas u TeMHOBas Gazpl. Pomoovixanue, Cz., Cy. u CAM-munsi
¢domocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BnusiHue paznuyHbiX (aKTOpOB
Ha CKOpOCTh (poTocHMHTE3a. 3HaUEeHHE (POTOCUHTESA.

XEeMOCHHTE3. PaznooGpasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHUE OaKTepuH, >Kele300aKTepuu, CepoOaKTEepuu, BOJIOPOIHBIC
OakTepuu. 3HAaYCHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Oposkenus. IIpoaykTsl OpoxeHuss U uX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO obmeHa.
[ToaroToBuTenbHbIN dTaN. [ THKOIN3 — OECKUCIOPOAHOE PACIIEIIIIEHUE TITIOKO3BI.

buonornyeckoe okuclieHHUEe, WIH KJIETOYHOE JbIxaHue. Poib MUTOXOHIpHil B
nporueccax ouonoruueckoro okuciaeHus. Luknnyeckue peakunu. OKUCIUTENHEHOE
dochopunupoBanue. Iuepeus memopanHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonunoi ATD-cunmaszwvl. [IlpeumyiecTsa a3poOHOTO MyTH
oOMeHa BemecTB mepea anadpoOHbIM. I(H(PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DOTOCUHTE3Y», « JHEPrEeTHIECKUN 0OMeH», «brocunTes
oenkay, «Ctpoenne pepmMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyJOBaHUE JUIsl PUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopuass pabGora «l3ydyeHHe  KAaTaJIUTUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)».

JlabGopaTtopnass padora «l3yueHue (QepMEHTATUBHOTO PpACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue TiporieccoB  (otocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi padora «CpaBHEHHE TPOLIECCOB OPOKECHUS U JIBIXaHUSD.

Tema /7. HacaencrBenHasi uHGopManus M peaju3anus e€ B KJIeTKe

Peakuuu matpuuHoro cuures3a. [I[pyHIUI KOMIIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOTO CMHTEe3a. Peanuzanus HacnenctBeHHow uHbopmarmu. ['eHeTHueckuit

KOJ, ero cBorctBa. Tpanckpumnuus — MarpuuHbiii cuHte3 PHK. [Tpunimmne

TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTb, aHTUMAPATIIIETBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yyactue TpancnopTHbix PHK B 6nocunrese 6enka.
VYcnoBust Ouocunte3a Oenka. KomgupoBanue amMuHOKUCIOT. Ponbs pubocoMm B
OounocuHTe3e OenKa.

Cospemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalys reHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
onepona (®. XKako6, XK. MaHo). MonexynsipHvie mexaHuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
MPOLIECCOB B KieTke. KieTounsiii romeocTas.

Bupycel — HekeTouHbie (hOpPMBI KU3HU U O0NHratHeie mapasutsl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuznerHolil yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuopazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

Bupychubie 3aboneBanus 4enoBeka, UBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbBIC U METUITUHCKHUE TIPOOIJIEMBI.

buoungopmamuka: unmeepayus u ananuz b6orvuiux maccueos («bigdatay)
CMpPYKMypHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie gpynxyuu d6eaxos. Cnocobwvl 00CmasKu 1eKapcme.



JleMoHCTpanun

[Toptpetsl: H. K. Konbiios, 1. 1. iBanoBCKUil.

Tabmumbl u cxembl: «bruocunTes Oenka», «l eHeTnueckuii Koa», «BUpych»,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOJIEIU BUPYCay.

Tema 8. ’Ku3HeHHBII UKJ KJIETKH

Knerounsrii 1muki, ero mnepuoiasl W peryisiiua. Watepdaza u  MuTO3.
OcoOeHHOCTH TpolieccoB, MpoTekaroumx B uHTep¢asze. [loAroTroBka KIETKH K
nenenuto.  IlpecuHteTwdyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHUH |
MOCTCUHTETHUUYECKHUH (MMPEMUTOTHYECKUI ) TeprUoAbl UHTEP(a3bI.

Marpuunsiii cuate3 JHK — permuxanus. [lpunuunel penmumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuOTHUIl. JIUTJIOMAHBIA W
rarjIouJIHBIA  HAOOpbl XpomMocoM. ['omomoruuneie XpoMocombl. [lojoBbie
XPOMOCOMEBI.

Henenne knetkm — wmuto3. CTaguu MHTO3a M TMPOUCXOJAIINE B HHUX

nponeccbl. Tumnbel Muro3a. KapnoknHe3 u nuTOKHHE3. buosiornueckoe 3Ha4YeHHE
MHUTO3A.

Perynsinusa MUTOTHYECKOrO LHKJIA KIETKU. [Iporpammupyemas KieTo4yHas
rubesp — arnomnTo3.

Kinerounoe s1po, XpoMocoMbl, (DYHKIIMOHANIbHAsI TE€HOMHUKA. Mexanuzmbl
nponughepayuu, ouppepenyuposxu, cmapenusi u euberu kiemox. «lL{ugpposas
KliemKka» — ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuipl 1 cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: «MUTO3 B KJIeTKax
KOpEUIKa JIYKa».

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparax.

JlaGopaTopHnasi padora «HabnroneHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenue u yHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOGHHMST U KU3BHEACATEIbHOCTH OJTHOKJICTOUYHBIX
OpraHu3MoB. bakrtepuu, apxeu, OIHOKJIETOYHBbIC TPUOBI, OJHOKJIETOUYHbBIC
BOJOPOCTH, APYTrUe NpoTUCThI. KOJIOHMAaNbHbIE OpTaHU3MBI.



B3anMocCBs3p 4acTe€l MHOIOKJIETOYHOrO OpraHu3ma. TKaHH, OpraHsl U
cucTeMbl opranoB. OpranusM Kak enHoe uesnoe. I'omeocras.

Tkanu pactenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOECHHS,
(GYHKIUN U pacToIoKeHUs TKaHEH B opraHax pacTeHHUH.

TkaHu KMBOTHBIX M 4e€JIOBEKA. THIBI KMBOTHBIX TKAHEW: SNUTENIHAJIbHAS,
COCIUHUTENbHAs, MbIlIeuHasi, HepBHass. OcoOeHHOCTH CTpoeHHs, (QYHKUUN U
PACIIOJIOKEHUS TKAaHEN B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHBHBbIE OpraHbl pacTeHuid. Opranbl H
CHUCTEMBI OPTaHOB KMBOTHBIX U 4eOBeKa. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUN ckener. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBmkeHne  opraHu3sMoB.  JIBH>KEHHE  OAHOKJIETOUHBIX  OpPraHU3MOB:
amMEOOUAHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHMM:
TPONU3MBl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Pediiekc. CkeneTHbpie MBIIIIBI U UX padoTa.

[Iutanne opramu3moB. IlormomieHne BOABI, YIJIEKMCIOrO Ta3a |
MUHEPAJIBHBIX BELIECTB pacTeHUsIMU. [luTtanue XUBOTHBIX. BHyTpuIionocTtHoe u
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHEnbI
MUAILIEBAPUTENBHOTO TpakTa. IlnmeBapurensHble kene3pl. [InmeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pacrenuid. Jlpixanue KuBOTHBIX. Juddysus
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. JpIxarenbHas IMOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX IKHWBOTHBIX.
JIpixaTenbHas CHCTEMA 4YeEJIOBEKAa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NTUL U
MIIeKonuTaromuX. Perynsmus npixanus. JprxarenbHbie 00BEMBI.

TpaHcnopT BEWIECTB y OpPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpancnopT BemIECTB y JKHMBOTHBIX. KpOBEHOCHass cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOpaieHus. IBOIIOLUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI TTO3BOHOYHBIX KMBOTHBIX. PaboTta
cepana v €€ peryJisius.

Beigenenne y opraHu3sMoB. BeigeneHue y pacteHuil. BeiaeneHue y
KUBOTHBIX. CokpaTuTenbHble Bakyonu. Oprassl BbiaeneHus. OuibTpanus,
CeKpelus U 0OpaTHOE BCAChIBAHHWE KaK MEXaHWU3Mbl paOOThl OPraHOB BbIJIEICHUS.
CBsi3b MOJIOCTH TE€JIA C KPOBEHOCHOM U BBIIEIUTEIBHON ccTeMaMu. BeijeneHue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHHE
Heppona. OOpa3oBaHHe MOYH y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil W UTUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJICTOYHBIX PACTCHH.
Kyrtukyna. CpeacTsa macCUBHOM U XUMUYECKOW 3aIUThl. DUTOHLIUIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX MPOU3BOJIHBIC.
3ammTa opranu3Ma ot Oone3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJbHBIA HUMMYHUTET. BpoXIEHHBIA W NPUOOPETEHHBIN crenupUuIecKuil
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro mmmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerara). BocnaniutenbHble OTBETHI OpraHU3MOB. PoJib BpOkKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W perymsiuus y  OpraHu3moB. Paznpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apakumocTe W peryismus y
pacTeHuii. POCTOBBIE BEIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisnus Yy KUBOTHBIX. HepBHas
cUCTeMa U €€ OTHEeIbl. DBOJMIOIUOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
peduexTopHas ayra. be3ycinoBHbIe U YCIOBHbBIE PE(ICKCHI.

['ymopanpHas perynsiuvs W 3HAOKPUHHAS CHUCTEMa >KMBOTHBIX M YEJIOBEKA.
XKene3pl SHIOKPUHHOM CHUCTEMBI W HX TOpMOHBI. [JlelicTBUE TOPMOHOB.
B3auMocCBA3b HEPBHOW W H3HIOKPUMHHOM cucTeM. [‘unoranamo-runodusapHas
cucTema.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmumsl 1 cxembl: «OJIHOKJIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHbIE
Bojopociny, «bakrepun», «lIpocreimme», «OpraHbl IIBETKOBBIX PaCTCHUW,
«CucremMbl  OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMb», «CTpoeHHe CTeOIs,
«CTpoeHue JNHUCTOBON IUIACTUHKW», «TKaHUW KUBOTHBIX», «CKEJIEeT YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «Mpleynas CHUCTEMA,
«BblgenurenbHas cUCTEMa», «JHIOKPUHHAS cucTeMay, «CTpOEHME MBIIIIbIY,
«Ammynutery,  «KumeyHononoctHeie», «Cxema  NUTAHUS  PACTCHUN»,

«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUJIPBD»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHHe n0kAeBOro 4epBs», «HepBHas
cuctemMa poio», «HepBHas cucrema gsarymkw», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas  cuctema  nTury, «HepBHas — cuctema
MJIEKOMUTamux», «HepBHas cuctema yenoBekay, «Pedexcy.



OOopynoBaHHe: CBETOBOW MHUKPOCKOII, MUKPONpPENapaTbl OJHOKIETOYHBIX
OpraHu3MOB, MUKpPOIpeNapaTtbl TKaHEH, PpPaKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXKHUX, KUBBIE K3EMIUIIPbl KOMHATHBIX PACTEHUM, TepOapuu
pacTeHHMIl pa3HbIX OTAEJIOB, BIAXKHBIC IIPENapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opy0oBaHuE AJI1 IEMOHCTPALIMY [IOYBEHHOTO U BO3IYIIIHOIO MUTAHUS PACTEHUH,
pacierieHus Kpaxmana 1 OeJKOB MO/ AelicTBUEeM (pepMeHTOB, 000pyI0BaHHUE JIJIs
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKUX, MEXaHU3MA
IBIXaTEJIbHBIX ABUKEHHM, MOJIENI TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHMe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecronoe (BKJIHOYas BETE€TaTMBHOE) U
nojoBoe. Buasl  0ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALMA,
(parmMeHTays, KIOHUPOBAHUE.

[TomoBoe pa3zmuoxkenwue. [lomoBbie KieTKH, wian rametel. Meno3. Craauun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii cMbICIT
M€03a M TMOJIOBOro Impouecca. Meio3 W €ro MeCTO B JKU3HEHHOM IHKJIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y »kMBOTHBIX. [10J10BBIE JKeEIE3bI.
OO0pa3zoBaHue U pa3BUTUE MOJOBBIX KiIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U HSMOpPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoOb
OILUIOZOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha u3 21asHbIX NPOOIEM IMOPUOTIOSUM.
Konyenyuss mopgocenos u mooenu mopgoceneza. Craguu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymku). [poOnenwme. Tumsl  apoOieHUS.
Jlemepmunuposannoe u nedepmunupogannoe oOpobaenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONMUTAIOIMIMX. 3apOJIbIIIEBbIE JTUCTKU
(ractpyssanmst). 3akiiajka OpraHoB U TKaHei U3 3apOobIIIEBbIX JMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojibliia (dIMOpUOHAIbHAS WHIYKIIHSA).
3aknmagka IUlaHA CTPOEHUS JKMBOTHOTO KakK  pe3yJbTaT HMEpapXUUECKUX
B3aMMOJICUCTBUI TEeHOB. BiusHue Ha HSMOpHOHATBLHOE PA3BUTHE PA3THYHBIX
(aKTOPOB OKPYKAIOIIEH CPe/Ibl.

Poct u pasButue x*uBOTHBIX. [locTamMOpuoHaneHbI nepuon. Ilpsmoe u
Henpsimoe pa3BuTHe. Pa3Bute ¢ Meramopdo3oM y O€ClO3BOHOYHBIX H
ITO3BOHOYHBIX YKMBOTHBIX. BHOJIOrMUECKOe 3HAYEHUE MPSIMOTO U HENPSMOIO



pa3BUTHUSA, UX PACHPOCTPAHEHHE B MpUpOJie. TUIbl pocTa >KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA )KUBOTHBIX U desoBeka. CTaauu MoCTIMOPHOHATILHOTO PA3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leproipl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE MPOIIECCHI.

PasMHoxeHne u pasButue pacteHuid. ['amerodur u cnopodut. Melio3 B
KU3HEHHOM IuMKie pacteHuid. OOpa3zoBaHWe crmop B Ipollecce Meio3sa.
I'ametorene3 y pacreHuid. OIUIOJOTBOPEHHE W PA3BUTHUE PACTUTENIbHBIX
OpraHu3MoB. /[BoliHOE OILTOOTBOPEHUE y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl peryJsiliud OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammun, X. [IIneman.

Tabnuupl u cxembl: «BereratuBHOEe pa3sMHOXkeHUE», «Tumbsl Oecrosioro
pa3MHOXEHUs», «Pa3sMHOXeHHE XJIIaMHUIOMOHAIbD», «Pa3MHOXKEHHE 3BIIICHBIY,
«Pa3zmHoOkeHue tuape», «Menos», «XpoMocomely, «l'ametorenesy», «CtpoeHue
SUUEKIETKU W crepmaro3onaa», «OCHOBHBIE CTaIuM OHTOTreHe3a», «lIpsMoe u
HENpsIMOe pas3BUTHE», «Pa3BuUTHE MaHCKOro Kyka», «Pa3zButue capaHum»,
«Pa3Butne nArymkm», «J/IBOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTCHUI,
«CtpoeHune ceMsiH OJHOJOIBHBIX U JABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycThl», <«OKuM3HEHHBIM 1K  MXa», <«OKU3HEHHBIM  ITUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparbl SHUIEKIETOK |
CIIEpMaTO30U10B, MOAENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHas padora «/3ydeHre CTpOCHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITpenapaTax».

IlpakTnueckass padora «BblsiBIEHHE NPU3HAKOB CXOACTBA 3apOJbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIIAX
pacTEeHUI.

Tema 11. I'eHeTmka — Hayka O HACJEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopust cTaHOBJIEHHS W pa3BUTUS TEHETUKM Kak Hayku. Paborer I
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. Konmbmosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIE TEHETUYECKHUE TOHATHSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUleJIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKUA, JTOMHUHAHTHBIM W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3UTr0Ta, YUCTAsl TUHUSI, THOPUIBI, TEHOTHII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpaIMuA

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToabl TeHETHKNY, «CXEMBI CKPEIIUBAHU.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHUX
HCCIIETOBAHUI.

Tema 12. 3axoHOMEpPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBblid 3akoH MeHnens — 3aKoH
eAMHO00pa3usi ruOpHIOB epBOro nokosieHud. IlpaBmino nomuaupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUIeIUIeHUs MpU3HAKOB. LluTomormdeckne OCHOBBI
MOHOTHOPUJIHOTO CKpelruBanus. [ unoresa 4ucToThl ramMer.

AHanmsupyonee ckpemuBanue. [I[pomMexyTouHbIN XapakTep HACIEeI0BaHUS.
Pacmieruienne npu3HakoB IIpU HETIOJIHOM JTOMUHUPOBAHUU.

JurnOpuaHoe ckpemyBanue. Tpetuit 3akoH MeHaens — 3aKk0H HE3aBUCUMOTO
HaclieloBaHusl  MOpu3HakoB.  [luTonormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBaHU.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe
HACJICIOBAHWE T'€HOB, HApYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBI MEXaHU3M OIpPEIEIEHUS 1M0Ja. AYTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U TeTEpOraMeTHBIN MOJI. ['eHeTnueckas
CTPYKTYpa IIOJOBBIX XpoMOcoM. HacnenoBanue nmpru3HakoB, CLHETVIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucrteMa. [lneioTponus — MHOXKECTBEHHOE ACHCTBUE
reHa. MHOXECTBEHHbIN ajuien3M. B3anMoaencTBUEe HEAJUICIbHBIX T'€HOB.
Komnnementaprnocts. Onucras. [lonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHSI PACTEHHMM, XUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3MOJOTMUECKUX TPOIECCOB, TOBEACHHUS M KOTHUTUBHBIX (DYHKIIHIA.
['eneTnueckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHOM». ['€HeTHdeckue acneKThl KOHTPOJIS U
M3MEHEHUsI HaCJIeICTBEHHON HH(POPMAIIMK B TTOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubl u cxembl: «llepBblif 1 BTOpoi 3aKkoHbl Mennens», « Tpetuii 3aKkoH
Meunnens», «AHanu3upymollee cKpelmuBaHuey», «HemomHoe AOMUHUpOBaHUEY,
«CuernjeHHoe Haclel0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka monay,



«Kapuotun uenosekay, «Kapuotun apozodpmiby, «KapuoTtunm nOTHLB,
«MHOX€eCTBEHHBIN alIeNn3M», « B3auMoaencTere reHoB.

O6opynoBaHue: MoJelb JUIsl JIEMOHCTpAIlMd 3aKOHOB €AMHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS U PACUICIJICHUS MPU3HAKOB, MOJACHb JJIs
JEMOHCTpAllUd 3aKOHA HE3aBHCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb IS
JEMOHCTpALlUA CLEIUICHHOTO HACJIeIOBaHUsl MPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKponpenapar: «Jpo3odumay.

IIpakTuyeckas paGora «l3ydyeHue pe3yabTaToOB  MOHOTHOPHIHOIO
CKPEIIHUBAHUA Y IPO30(UITBD).

IIpakTuyeckass  padora  «M3yueHue  pe3ynbTaToB  JAUTHOPUIAHOTO
CKpEUIUBaHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMna W cpeabl mpu  (GopMUpOBaHUM (PEeHOTHIA.
N3MeHunBOCTh MpU3HAKOB. KaueCcTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKUA. Buapl
U3MEHUYMBOCTU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MopaudukannoHHass U3MEHYUBOCThb. Poiib cpenbl B (OpMUPOBaAHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIIMOHHOMN
U3MEHUYHMBOCTH.

['eHOTHIIMYECKAs] U3MEHYMBOCTh. CBOICTBA TEHOTUIIMYECKONM N3MEHUYUBOCTH.
Bubl reHOTUTTHYECKON N3MEHYUBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunaTuBHas W3MEHYMBOCTHL. Mei0o3 M TOJIOBOM MpoIEecC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON U3MEHYHNBOCTH B CO3aHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIbl MyTanuii: TEHHBIC, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIAYUMPOBAaHHbIE MyTaluuW. SnepHbie U
nuTorUIa3MaTuieckue mMyrauuu. CoMaTHdecKne M MmoJioBble MyTanuu. [IpudnHbI
BO3HMKHOBEHUs MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTU MYTAIMOHHOTO TMPOIECCa. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacnencTBeHHoM u3meHunBoctu (H.M. BaBwiio). BHesinepHass U3MEHUUBOCTH U
HACJIEICTBEHHOCT.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNUSEHemUYyecKux @axkmopos 6
HAc1e008anuU U U3MEeHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. U. BaBunos.

Tabnuel u  cxembl: «Bugsl u3MmeHuuBocTH», «MoaudukauoHHas
U3MEHUYHUBOCTEY, «KomOnHaTBHAS U3MEHUYUBOCTHY, «Metio3y,
«OmnogotBopeHuey, «I enernyeckue 3a00eBaHus YeI0BEKa», « Buapl myTammii».



ObopynoBaHue: *KuBble U TepOapHble SK3EMIUIIPhl KOMHATHBIX pPacTEHUl,
pucyHku (dpoTorpaduu) )KUBOTHBIX C Pa3IMYHBIMUA BHIAMUA N3MEHUYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIMOHHON W3MEHYMBOCTH. [loCTpoeHHWe BapuWallMOHHOTO psjga W
BAPHUALIMOHHON KPUBOM».

IIpakTuyeckas padora «Myrtanmuu y gApo3oduiibl  (Ha  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTuKa YesiOBEKA

Kapuotun wenoBeka. MexayHapolHas IMporpaMma HCCIIEIOBaHUS T€HOMa
yernoBeka.  MeTonpl  M3y4YEHHMs] TE€HETHKM  YEJIOBEKa: T'€HEaJOoTrHYecKui,
OJIM3HEIOBBIH, LATOTE€HETUYECKUH, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE ONPEACICHUE TEHOTHUIA!
MOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C MOMOIIbIO
[1I[P-ananu3a. Hacnencreennsie 3a001eBaHus YyeloBeKa. [ €eHHbIE 1 XPOMOCOMHbBIE
Oonie3HM uyesjoBeKa. boje3HH ¢ HacIeACTBEHHOM MPeapacrioiioKeHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKHA B MPEAOTBPAILICHUN W JEYEHUH T€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeUKO-TeHEeTHUYEeCKOe KOHCYJIbTUpOBaHuE. CTBOJIOBBIC
KJIeTKU. [loHsATHE «TEHETUYECKOro Tpy3ay». DTUUECKHUE ACHEKThl UCCIEAOBAHHUMN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue ¢akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsS3HEHUIO OKpYKarolle cpennl. ['enernueckas
MPEIPACOJIOKEHHOCTh YEIIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun udenoBeka», «MeToJIbl U3YYEHUS TEHETUKU
yesoBekay, «I eHeTnyeckue 3a0071€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBJIEHHE U aHAJIU3 POJOCIOBHOM.

Tema 15. Cesnexniusi Oprann3mMoB

JloMecTukanust u celekuus. 3apoXKIACHUE CEIEKIMU W JOMECTHKAIUU.
VYuyenne H. WM. BaBwioBa o IleHTpax mNpOUCXOXKACHHUS W MHOT00Opasus
KYJIbTYPHBIX pacTeHui. PoJib celeknuu B CO3JaHUM COPTOB PACTEHUM U ITOPOJ
#uBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKUX pPAJIOB B
HacjiaeACTBeHHOM wu3MeHumBoctu H. WM. BaBuioBa, ero 3HaueHue  Ojs
CEJICKIIMOHHOM paboThI.

Metonsl cenekunoHHONW paboThl. VckyccTBeHHBIN OTOOp: MaccoOBbI U
VHJIUBUTY aJIbHBIM. Jrtansl KOMOWHAIIMOHHON CCJICKIIUU. HcnwiTanue
NpoU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHUITY C IOMOIIBIO OIICHKH
(deHoTHNa MOTOMCTBA U OTOOP IO T€HOTUITY ¢ oMolbio aHanuza J{HK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ]  CEJICKIMOHHOW  paloThl.
PaananvoHHbI U XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX



dopm opranusmoB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHUS M METOJIOB
pexkoMOuHaHTHBIX JIHK 1151 momy4eHust uCX0JHOro MaTepHalia A CENEKIIHH.

[Tomyuenue MOJIUIIIIOU]IOB. Buytpusunosas TUOpUIU3AIIHSL.
brnuskoponcTBeHHOe — cKpemMBaHue, WM UHOpuAMHT.  HeponactBeHHOe
CKpelniuBaHue, win aytopuauur. ['ereposuc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénuas rubpuauzanus. [Ipeogonenue Oecruionus
MEKBUOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIUU PACTEHUIN U )KUBOTHBIX. «3e1éHas
DeBoNOYUAY.

CoxpaHeHre U M3y4YEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U
WX JUKAX  POAWYEH  JUIsl  CO3JaHUsS  HOBBIX COPTOB H  THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpauwenue u  ynpaseieHue
2EHeMUYeCKUMU pecypcamu CenbCKOXO3AUCTNEEHHBIX U NPOMBICAOBBIX HCUBOMHBIX
8 Yensax VAVHUeHUs CYUeCmeyiomux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM uuclie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeoosvix uoell U nepcnekmueHblX MexHoI02UlL.

JleMoHCTpauun

[Toptpersr: H. U. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenko, I1. I1.
JIykpsanenko, b. JI. Acraypos, H. bopmnoyr, JI. K. benses.

Tabnuibl U cxembl: «LIeHTpbI TPOUCXOXKICHUSI U MHOTOO0pa3us KyJIbTypPHBIX
pacTeHHi», «3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOW HM3MEHUYHMBOCTH,
«MeTtoapl cenekiuny, «Otnanéunas ruopuanzanusy, «MyTtareHes».

JlabopaTopHasi padora «/3ydueHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOI0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

Ikckypceusi «OCHOBHBIE METOJABI M JOCTHXKEHUS CEJCKIHUH PAcTEHUU M
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, TJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SICTBO, B J1abOpaToOpuio
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHoJiorusi 1 CHHTETHYECKAsI OMOJIOT I

OOBEKTHI, MCTIOJb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBbIE M TKAHEBBIC
KYJIBTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTUKA. TpaauuonHas
OMOTEXHOJIOTHS:  XJICOOTICYCHHE, TIOMYyYeHWE KHUCIOMOJOYHBIX TMPOAYKTOB,
BuHOAEMne. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHUYECKUX
TexHoJsoruid. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMHHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C IIEJIbIO MOJYUYCHHUS] OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiep KalnX HE BCTPEUAIOIIHUECS B MPUPOJIe OMOCUHTETUYECKHE Iy TH.



Kinerounas unxeHepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHUU U
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus HM  COMaTHYECKHIA
smOpuoreHe3. lMcnonb3oBaHue ramiouioB B CENEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumel. Vcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PexoHCTpyKuHs
AVNIEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. METOA TpaHCIUIAHTALUU SAEP KIETOK.
Texnonocuu  0300poénenus,  KyabMuGUpPOBAHUs] u MUKPOKAOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass W TE€HHas WHXEHepus. LICKyCCTBEHHBIH CHUHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozdanue mpanceennvix opeanusmos.
JIoCTMKEHUsT UM NEPCHEKTUBBl  XPOMOCOMHOW M TE€HHOM  MHXXEHEPHHU.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOIIEMbI TEHHON HH)KEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meauiuna. [THP-
AarHocTuka. MeTaOOoJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 IpoTeoMa
YeJIoBEKa JUIsI OLUEHKH COCTOSHHS €ro 3J0pOBbs. MCIOnIp30BaHME CTBOJIOBBIX
kineTtok. TapretHas tepanus paka. 3D-Omoumxenepuss 111 pa3pabOTKH
(yHIaMEHTAJIIBHBIX OCHOB MEIWUMHCKUX TEXHOJOTUHM, CO3/IaHUA KOMILJIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIA U ckaddoyauHra
JUISL peIeHUs 3a]1a4 [IEpCOHANM3UPOBAHHOW MEIULIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 oOecredeHuss KOMOMHUPOBAHHOM
3amuThl OT BO3Oyauteneir OPBU, ycTaHOBIEHHE MONEKYJISAPHBIX MEXaHU3MOB
dbynkuunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «/crnonb3oBaHE MUKPOOPTAaHU3MOB B MTPOMBIIIIJIEHHOM
pOMU3BOACTBEY, «KiteTounas nnkeHepus», «['eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHue o00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «IlomydeHre MOJIOYHOKUCIIBIX MPOAYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIass TMPOM3BOJUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxneHue W pa3BUTHE IBOJIOIHOHHBIX NpPeEACTABJIEHUI B
OumoJiornu

OomonnoHHas teopus Y. [lapeuna. Ilpeanocpulku BO3HUKHOBEHHMS
napBuHHM3MA. JKn3Hb 1 Hay4yHas aearenbHocTh Y. J[apBuHa.

JBrokyiye cuiibl 3BoOLMH BUOB 110 Y. /lapBUHY (BbICOKAasi UHTEHCUBHOCTD
pPa3MHOXKEHHSI OpPraHW3MOB, HACJEACTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHUecKO Teopun H3Bomoruu (CTD). HelrpansHas
teopuss dBojonuu. CoBpeMeHHas H3BOJIIOIMOHHAs  OWOJOrHs. 3HAYCHHE
ABOJIIOIIMOHHON Teopuu B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUpA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosee, Y. lapBun, C. C. UerBepuxon, U. W. lImansraysen, k. Xonaeis, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm (HopMUpPOBAHUS
MPUCTIOCOOJICHN y pacTeHud u >KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta myremectBus Y. Japsunay, «Haxonku Y. lapBunay, «@opmbl 60pbOBI
3a cymectBoBanue», «llopoasl romyGei», «MHoroodpasue KyJabTypHbIX (opm
KarmycThl», «[1opoipl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. [apBuny)», «CxeMa COOTHOIICHMSI JBWXKYIIUX CHJI DBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS] CAHTETHUECKOU TEOPUH IBOJTFOLIUNY.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

[Tonynsuus Kak 3jeMEHTapHas eIUHHIA 3BOJIIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl Homyssinui. lM3MeHeHue
reHooHJa TOMYJSLUMKA KaK »JIIEMEHTAPHOE 3BOJIIOLMOHHOE SIBJICHUE. 3aKOH
reHetrueckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBIKYIIME CHIIBI) 3BOJIONMHA. MyTallMOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyyaiiHble
HEHAIpaBJIEHHbIE M3MEHEHHUS YacTOT aieraed B nonmymauusx. I¢PQdexT
ocHOBatensd. JIpgexm Oymouiiouno2o copaviuika. CHuUdCeHUue 2eHemudecKo2o
pasnooopazusi: npuuunsl u cireocmeus. llposenenue s¢pghexma Opeiigha 2eros 6
bonvuux u  manvlx  nonyaayusx.  Mwurpamun.  MBondmus  mOMyJISIIHA:
reorpaduueckast (mpocTpaHCTBEHHAs ), OMoJIoruuecKast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HampaBisitouii  ¢akrop s3Boiouur. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIOMIMM,  pa3phIBAIOIINN
(mm3pyntuBHbBIN). [lonoBoi oTOOp. BO3HMKHOBEHHE M DBOJIOLHS COIMAIBHOTO
MTOBEJICHUS KUBOTHBIX.

[IpucnocoONIeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIOLHUU.
Bo3HukHOBeHHE  TPUCHOCOONEHMM Yy  OpraHu3smMoB.  Apomopdo3bl 151
uaunoananrtanuu. [Ipumepsl npucnocobieHnii y opranu3mMoB: Mopdoaorudeckue,
¢usnonornyeckue,  OMOXMMHUYECKHE,  ToBeaeH4Yeckue.  OTHOCHUTEIBHOCTH
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykrypa. BupooOpasoBaHue Kak pe3yibTar
MUKpPO3BOJIOIMHU. M3omsus — kimoueBor (aktop BugooOpazoBanusa. [lytu u
crocoObl BHA000Opa3oBaHus: aytonaTpuieckoe (reorpadudueckoe),



CHMIATPUYECKOE (3KOJI0TUYECKOE), «MTHOBEHHOE» (moyUIUIONIU3aIus,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  3BoMOIIMOHHOM  OWoJloTMM B pa3pabOTKe HAy4YHBIX  METOJ/OB
coxpaHeHus: 6Mopa3HO00pa3usi. MUKPOIBOIIOLUUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CIOCOOBI
OOpBOBI ¢ HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UeTBepukos, O. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHYHUBOCTHY, «llomynsunonHas
CTpyKTypa Buaa», «Cxema nposiBiieHus: 3akoHa Xapau—BaiinOepra», «/IBmxkyine
CUJIBl HBOJIIOIIUNY, «IJKOJOTUYECKAs] M30JIALHMS MOMYJISALNA ceBaHCKOU (openny,
«l'eorpaduueckast uM307AUMsA  JIMCTBEHHUIBI CHOUPCKOW M JIMCTBEHHUIIBI
naypckoi», «IIomyJsiiiMoHHbIE BOIHBI YUCIIEHHOCTH XUIIHUKOB U XKEPTB», «Cxema
JEHCTBUSL €CTECTBEHHOIO o0TOOpa», «®Dopmbl OOpbOBl 3a CYyIIECTBOBAHUEY,
«nycrpuanbHblii MenaHu3sM», «KuBble uckonaemeiey, «llokpoBuTENIbCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue amgantauun», «lIpucnoco0IeHHOCT, OpraHu3mMoB U eé
OTHOCUTENBHOCTBY, «Kpurepuu Buna», «Bunbl-aBoitHukn», «CTpyKTypa BHIa B
npupoe», «Crnocobsl BHI000pa3oBaHus», «I'eorpaduueckoe BHmo0Opa3zoBaHHE
TPEX BUAOB JIAHJBIIIEH», «DKOJOTMYECKOE BHUI000pa30BaHHWE BHUAOB CHHHID),
«ITonmunnouael pacteHuin», «KamycTHo-peaedHbli THOPUI.

O6opynoBanue: repOapun pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uyydelia NTUIl U
3BEpeil ¢ MpuMepamMu Pa3IHYHbIX MPUCIOCOOJICHUHN, 4Uydesla TTUI[ U 3Bepei
pa3HBIX BUJOB, TepOapuu pacTeHUM ONM3KUX BUAOB, OOPa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlaGopaTopnasi paGora «BbisiBIeHHE H3MEHUYMBOCTH y OCOOEH OJHOTO
BUJI».

Jlabopatopuass  paGora «lIpucmnocobrenus  OpraHu3mMoB HU  UX
OTHOCHTEJIbHAS 1€JIECO00PAa3HOCThY.

Jlabopatopuass padora «CpaBHeHHE BHJOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJonus U €€ pe3yJjbTaTbl

Metonbl  HM3ydeHHsT MakKpOd’BOMIOLMHU. [laI€OHTOIOTMYECKHE  METOAbI
uzydeHus: osBoionuu. llepexomnbie ¢opmbl W (QUIOTEHETUYECKHUE — PSIbI
OpraHU3MOB.

buoreorpaguyeckue meTonbl u3ydeHUs 3BoMOIUU. CpaBHeHHE (IIOpHI U
dayHsl MaTtepukoB M OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bunmbl-
SHAEMUKH U PEITUKTHI.



OMOpHONOrHYecKre U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOMIOLMU. ['€HeTHYeCKMe MEXaHHU3MBbl 3BOJIIOIMM OHTOIEHE3a W IOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuvenTtapasie  opranbl W araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHMYeCKWe  METOAbl  HW3YYECHHUS  DBOJIOIUH.
['omonornynsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTallMU U IBOJIOLNS TEHOMOB.

OO01mune 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOUUU. [IpuHyun cmenvl GyHKYUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JleMoHCTpanumn

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

Tabmuubl 1 cxeMbl: «DUITOTEHETUUECKHUIN PAJ JOMWAIAN», «APXEONTEPUKCH,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Punuoduts»y,  «CeMeHHBIC
MarnopoTHUKN», «buoreorpapuueckue 30HbI 3eMiu», «Jlpeild) KOHTHUHEHTOBY,
«Penuktel», «HauvanmpHble cTaauu 5SMOPHUOHAIIBHOTO pa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTMYHBbICE OpraHbl», «PyIUMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKAa MW IIUMMaH3e», «l JaBHbIC
HampaBJIEHUS 3BOJTOLUNY, «OO0II1Ee 3aKOHOMEPHOCTH 3BOIIOLUI.

OOopynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emiie

HayuHple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOuoreHes u
naHcrnepmusi. JloHaydHble MpEeACTaBICHUS O 3apOXKACHUM KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxeHue onbitamu O.
Penu, JI. Cnannannanwu, JI. [lactepa. [Ipoucxoxxnenue »u3Hu U acTPOOHOJIOTHS.

OcHoOBHBbIE dTanbl HEOPraHUYECKOU DBOJIFOLUU. [ImanerapHas
(reosiornyueckas) JBOJIOIUSI. XHMHYECKas »dBOJIONMSI. AOHOTCHHBIH CHHTE3
OpraHnyYecKux BemecTB u3 Heopranudecknx. Ombir C. Mwmiepa u I'. IOpu.
ObpazoBanue mnoaumMepoB u3 MoHoMepoB. KoamepBatHas rumoreza A. U.
Omnapuna, runoresa nepBudHoro oyiapona JIx. XomnaeitHa, TeHeTUUECKas TUTIOTE3a
I'. Ménnepa. Pubosumer (T. Yex) m runoresa «vupa PHK» VY. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emmm u Meronsl €€ wusyuyeHus. VckomaeMble OpraHUYeCcKUe
octatku. [eoxponomorus u €€ wmeroabl. OTHocuTenbHass U aOCONIOTHAs
reOXpOHOJIOrus. I'e0XpoHOIOTHYecKas IKaJla: 30HbIL, 3Pbl, IEPUOABI, FTOXH.



HauvanbHbie 3Tamel opranndeckou 3Bosounu. l[losBiieHne u 3BOMOLMSA
MEPBBIX KJIETOK. DBOMIOLMS MeTaboiau3ma. BO3HUKHOBEHHE TEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJjior MEPBBIX Ha 3eMie cOOOIIEeCTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). IBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxokaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX T'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE€ ATamnbl 3BOJIONUHN BhICIIUMX pacTeHuil. OCHOBHbBIE apoMOpP(O3bI
pactenud. Beixonm pactenuit Ha cymy. [losiBieHHE CHOpPOBBIX pPacTeHUM U
3aBoeBaHME UMM cymud. CeMeHHble pacTeHus. [IponMcxokIeHHe IBETKOBBIX
pacTECHUM.

OCHOBHBIEC 3Tanbl SBOJIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMOpP(O3bI
AKUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKHU3Hb B BOAE. DBOJIIOLHUS MMO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuiauil. [IpoucxoxnaeHre MIECKOMUTAIOMUX U
ntuil. [lpunnun kmroueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emiie MO dpaM M NEPUOJAM: apXeM, IPOTEPO30U,
najgeo3oi, Me3030M, KaWHo30i. OOmas XapakTepucTUKa  KIUMara W
reoJorndyeckux mnpoueccoB. [losBiieHMEe M pacuBeT XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUs U BIUSIHUE HA Ta30BbIM cOCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — IKOJOTHYECKUE KPHU3HUCHI npouuioro. [Ipudumuer u
CIEACTBUSL MacCOBBIX BbIMUpaHU. COBPEMEHHBIH 3KOJIOTUYECKHI KpPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6mopazHo0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHnunbel kiaccuduxanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIbI OPTAHU3MOB.

JleMoHCTpauumn

[Toptpersr: ®@. Penn, JI. Cnannannanu, JI. [Tactep, U. Y. Meunukos, A. .
Omnapun, [Ix. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiel u cxeMbl: «Cxema omnbita @. Pequy, «Cxema ombita JI. ITactepa mo
U3YUCHUIO CaMo3apoxacHus ku3Hn», «Cxema ombita C. Mwumnepa, I'. FOpuy,
«JTanbl  HEOPraHUYECKOW  HBOIIOIMWY», «['€oXpoHOJOrMyeckas  IIKaigay,
«HavanpHble 3Tambl OpraHUYecKor ABoONMHNY, «Cxema oOpa3oBaHUs dYKapUOT
nyTéM cuMmOuoreneza», «Cucrema >KuBOM mnpupoabl», «CTpoeHHUE BHpPYCay,
«Apomopdossl  pacteHuit»y, «PurmoPuUTH», «OTHOKIECTOUHBIE BOAOPOCINY,
«MHoOTOKJIeTOUHBIE BOAOpOCHW», «Mxm», «llamopoTHukn», «l'0M0CEMEHHBIE
pacteHus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTHUS KUBOTHOTO
Mupay, «Apomopdosbl KUBOTHBIX», «lIpocreiimmuey, «KUIIEUHOONIOCTHBIEY,
«IInockue 4EepPBUY, «YneHucroHorue», «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmpikaromuecs», «lItump», «Miekonuraromme», «Pa3BUTHE KHU3HU B
apxeuckou spe», «Pa3Burue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJICO30MCKOMN Apey», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs] CUCTEMA OPTAHUYECKOTO MUPAY.

O6opynoBanue: repdbapuyd pacTEHUM pPA3IUYHBIX OTIEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIIQYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl ITO3BOHOYHBIX JKMBOTHBIX, Yydella NTULl W  3BEpEW,
KOJUICKIIMM OKAMEHEIOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sga0oparopHas padora «MoJenupoBaHHE  OIBITOB
Musnepa—tOpu 1o uzydeHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSAMHEHUN B
MEepBUYHON aTMochepe.

JlaboparopHasi padora «l3ydeHue M ONHCAHUE HCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckas padora «l3yueHue OCOOCHHOCTEH CTPOEHHUS PpPaCTEHUU
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «M3yueHne oCOOCHHOCTEH CTPOCHUS MTO3BOHOUHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHne yeja0BeKa — aHTPOINOTeHe3

Paznesnbl v 3a1aun aHTPONIOJIOTUHU. METOBI AHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUI O MPOUCXOXKICHUU 4YeIOoBeKa. PenurunosHeie
BO33peHUsl. COBPEMEHHBIC HAYYHbIE TCOPUH.

CxoacTBO YenoBeKa € KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHNE YETTOBEKA.
CBugerenscTBa  CXOJCTBA  YEJIOBEKA C  KUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHE, (bH3H0I0T0-OMOXUMHUECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KMBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra W BTOPOM CUTHAIBHOM
CHUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIUAIbHBIE.
CooTHorieHne OMOJIOrMYECKUX U COIMATIBHBIX (JaKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpONOreHe3a. PaHHWE uenoBeKOOOpasHbIe O00E3bsIHBI
(TIpOKOHCYJIBI) M pAHHHUE TIOHTUIBI — OOIIME TTPEAKU YEIIOBEKOOOPA3HBIX 00€3bsH U
moAeh. ABCTPAIONIMTEKU — JABYHOTHE MPEAKU Jto/ie. YenoBeK yMenbli, NepBbie
V3TOTOBJICHUS OPYAUN Tpynaa. YenoBeKk NMpsIMOXOIAIIMNA U TIEPBBIA BBIXOH JIOACH
3a mnpenensl  Adpuku. UYenoBek redaenprOeprckuii —  OOmMKA  IIPEIOK
HEAHJEPTAIbCKOr0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HEaHIepTalbCKUI
KaK BHJ JIIOJCH XOJOAHOTO KJMMara. YeloBeK pasyMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreHeTrka 1 MajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIIHIX
geoBeka. MyTanMoHHBIN Tporiece ¥ moauMopdusm. [lomymsimoHHbIe BOJHEI,
Ipeid reHoB, murpanus U «d3PpQPexT ocHoBaTeNsH» B MOIMYISAIHUAX COBPEMEHHOIO
YeJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonpmme packl: €BpOINEOUIHA
(eBpa3uiickasi),  aBCTpaJlo-HETpOMJHas  (dPKBaTOpUalibHAasl),  MOHTOJOUJHAS
(a3uarcko-aMepukaHckasi). BpeMss u myTH pacceleHusi 4ejoBeKa IO IUIAHETE.
EnuncTtBO  yenoBeuecknx pac. HaydHas  HeCOCTOSTENBbHOCTH  pacu3Ma.
[Ipucnoco01eHHOCTh YeNOBeKa K PAa3HBIM YCIOBUSM OKPY>KAIOIIEH CpeJbl.
Brnusuaue reorpaduueckoil cpenpl W Apeiida TeHOB Ha MOPQOJIOTHIO |
(U3HOIOTHIO YeTOBEeKa.

MexaucuviiiHapabie  MeToabl B pusnueckod  (OMOJIOTHYECKOM)
AHTPOIIOJIOTUU.  ODBOJIOIMOHHAS ~ AHTPOIOJOTHS WU MaJCOAHTPOIMOJIOTHS
YEJIOBEYECKUX MOMYJSIUA. bHoconranbHbIe UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOMIONMH OMOJIOTMYECKOTO U COIMATIBLHOTO B UETIOBEKE.

JlemoHcTpanuu

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

Tabnuiel U cxembl: «MeTobl aHTPONIOJIOTUNY, «[ 0JIOBHOM MO3T UeTOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHbIY, «CKEJNeT YeloBEeKa M CKEJIeT IIMMIIaH3e,
«PyIMMEHTHI 1 aTaBU3MBbDY, «/IBHXKYIIME CHUIIBI aHTPOIIOTEHE3a», « DBOITIOLIMOHHOE
IpPEBO  YENIOBEKa», «ABCTpasionurek», «YemoBek  yMmenbli», «YenoBek
NpAMOXOISIIIUY, «JleHncoBckui uenoBex» «Heanaepranbiby, « KpomaHbOHIIEI,
«IIpenku yenoBeka», « ITaIbl IBOJIOLUN YETOBEKaY, «Pachl UeIOBEKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJNIOCTEM, MpeIMETOB MaTepuaibHOU
KyJIbTYphl TPEAKOB uYeJoBeKa, pemnpoaykuuu (doTtorpaguu) KapTUH C
MU(DOTOTHYECKUMU W OMOJEHCKUMHU CIOKETaMU TPOMCXOXKICHUSI 4YeJIOBEKa,
dboTorpadum HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIb
yeperna 4YeIoBeKa W 4Yepena IIMMIAH3€, MOJENIb KHUCTH YeJIOBEKAa WU KHUCTHU
IMMITaH3€, MOJENH TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOEHHS CKeJeTa
YeJI0BEKA, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydyeHue 3KOJIOTHYECKUX ATaNTallui YETOBEKA.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB M
HAJIOPTraHU3MEHHBIX CHCTEM ¢ OKPY Kaloule cpeaoii

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpynaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3agaun
9KoJIOTHH. CBSI3b SKOJIOTUU C APYTUMH HAYKAMU.



Metonbl 3kosioruu. IlosneBble HaOMOAEHHS. DKCIEPUMEHTHI B SKOJIOTHU:
NpUpOIHbIE W JabopaTopHble. MoaenupoBaHue B OSKOJOTMH. MOHUTOPUHT
OKpY’KaroIen cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIM,

3HaUYCHWE DOKOJOTMYECKMX 3HAaHUM JUIA  YeJOBEKa. OJKOJIOTMYECKOE
MHUPOBO33pEHUE KAaK OCHOBA CBA3EH YEJIOBEUECTBA C MpUponod. PopMHpoBaHUE
JKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonpar, K. ®@. Pynse, H. A. CeBepuios, 3. ['ekkennb, A.
Tencnu, B. H. Cykaués.

Tabnunps! u cxemsl: «Pa3nensl skonorum», «MeTobl 3KoJI0rum», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEH CPEIIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HCCIICTOBAHUIN.

Tema 7. Opranusmsl 4 cpea OOUTAHUSA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Kiaccudpukanus
AKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHUE, OUOTHYECKUE, aHTponoreHHble. O01ume
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojoruueckux (axrtopos. IlpaBuno munumyma (K.
Hnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBI.

AbuoTtnueckue (paxktopbl. CBeT Kak 3Kojoruyeckuit Qakrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa HAa OPraHU3MBbl. DKOJIOTHYECKHUE TPYIIIIBI
pPacCTeHMI M >KMBOTHBIX II0 OTHOIIEHWIO K CBeTy. CHUrHalbHas pOJIb CBETA.
doTonepruoansM.

Temnepatypa Kak dKojJormyeckuil Qakrop. JlelictBue Ttemmeparypbl Ha
opranu3Msbl. [ToMKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTh kak skojormyeckuil (axrtop. Ilpucnocobnenust pacteHui K
MOJJIepKaHUI0 BOJHOro Oananca. Knaccudukamus pacTeHUH MO OTHOUIEHHUIO K
Boze. [IpucnocoOieHus )KMBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHW3MOB: BOJIHAs, HAa3eMHO-BO3AYIIHAs, IOYBEHHas,
riyOMHHAs  TOJANOYBEHHAs,  BHYTpUOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHUE
O0COOEHHOCTH cpeJ oOuTaHusl OpraHu3MoB. IlpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
rou4Hble pUTMBL. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHUM KU3HU.

Kusznennsie Qopmbl opraHuzmoB. [lonsitTue o0 ku3HEHHON (opme.
XKuzHeHHsie HOpMBI paCTEHUIL: 1€PEBbsI, KYCTAPHUKH, KYCTAPHUYKU, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re00MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue (bakTopBHI. Buner OMOTHYECKUX B3aMOJICCTBUU:
KOHKYPEHIIHS, XUITHUIECTBO, CMMOMO03 U ero ¢opmel. [lapasutusm, koormeparmus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3auUMoOJIecTBUS  (Tomuyeckue,  ¢opuueckue, (HaOpuueckue).  3HaAUCHHE
OMOTHYECKNX B3aWUMOJCHCTBUN MJI CYIICCTBOBAHWS OPraHU3MOB B Cpele
obutanus. [[puHINN KOHKYPEHTHOTO UCKITIOUCHHUS.

JleMoHCTpanun

Tabmumbr u cxembl: «JOkonorudeckue (axTtope», «CBETOBON CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbI KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemnokpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIEY», «DU3MOJOTMYECKUE aJanTaiuu
KUBOTHBIX», «Cpeapl OOWUTaHHS OpPraHu3MoB», «DBHOJOTHMYECKHUE PUTMBDY,
«Kuznennoie  ¢opmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  SKHUBOTHBIXY,
«IJKOCHUCTEMA MHUPOKOJIHUCTBEHHOTO JIECa», «DKOCHUCTEMA XBOWMHOTO Jecay, «Llenun
NUTaHUS», «XulHuuectBoy, «llapazutuzm», «KoHkypeHmus», «CumMOuos3y,
«KoMMmeHcannu3zmy.

O6opynoBanue: repbapuu pPacTeHU M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIUSHUIO PAa3IUYHBIX OJKOJOTUYECKHX (AaKTOpPOB, TepOapuu CBETONIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTECHUM, CBETOJIIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHUSI, TepOapuu U KOJJICKIIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, Yydena MTHIl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepoduraM, me3oputram, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpeax,
repbapur M KOJJIGKI[MM PACTEHUW W KUBOTHBIX, OO0JAJAIOMUX YepTamMHu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBUHN JKWU3HU, repdapuul u
KOJUICKIIUM PACTEHHM M >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (HOPM, KOJIJICKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMUYHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

JlabopaTtopuass padora «BpisiBIeHHE TMPUCTIOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BrbisiBIeHHE TMNPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI.

JlaGopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dkosorusi BU0B U MOMYJISAIUIA

DKOJIOTUYECKHUE XapaKTePUCTUKHU MOMYJISIINH. [Tonynsus Kak
Oouonoruyeckasi cucrema. Poiab HEOTHOPOAHOCTU Cpenbl, PU3NUECKHX OaphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (DPOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJsiuid. OCHOBHBIE TTOKA3aTENU MOMYJISIUNA: YUCICHHOCTh, IIJIOTHOCT,



BO3pacTHasi M IIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTU TOMYJISIIHHU.
JlnvHaMuKa MOMyJAlUuUA U €€ peryisinvs. bHOTMYECKUH MOTEHUMANT IMOMYJIALUH.
MoaenupoBaHre TMHAMUKH TTONysiuuu. KpuBble pocTa YUCICHHOCTH MOIMYJISIIUH.
KpuBbie BbDKMBaHMSA. Perynsius YHUCIEHHOCTH MOMYJSLIMA: POk  (PaKTOpoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT MJIOTHOCTU. DKOJIOTUYECKUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOrMYEecCKON Huile BuAa. Mecrtoobutanue. MHoromepHas
MozeNb 3KoJiorndeckor HumM Jx.M. XartuuHcoHa. Pa3mepbl 3KOIOTMYECKOH
Hui. [ToTeHunansHast U peaaTu30BaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabsl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKAE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MUIpalMii KUBOTHBIX. buonorndeckue
WHBA3UHU Yy>KEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: k. . XaTunHCOH.

Tabnupl U cxeMbl: «IKOJOTHMUECKHUE XAPAKTEPUCTUKU TOMYJIALIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuuu», «Bo3pacTHble  NUpaMUAbI
nonyiasiuun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opranuzmMammny, «Mogeinb skosorudeckor Humu Jx. Y. XatunHaconay.

O6opynoBaHue: repoapuu pacTCHUM, KOJUICKIIMH )KUBOTHBIX.

JlaGopaTtopnass pabGora «lIpucmocobneHuss cemMsiH pacTeHUd K
pacceeHuto».

Tema 9. IkoJ10rust cood1IECTB. IKOJIOTHUECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizm Mexmy
OopraHu3Mam# B OMOIIEHO3E.

Okocucrema kak OTkpbiTag cucreMa (A. [Ix. Tencnu). OyHKUHOHAIBHBIC
OJIOKM OpPraHu3MOB B OKOCHUCTEME: MPOIYIEHTh, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHH. Tpoduueckue menu u ceTH. AOHOTHYECKHE OJIOKH
skocucteMm. [1ouBsl 1 Wbl B 3kocucTEMAX. KpyroBopoT BEMIECTB M MOTOK SHEPTUU
B DKOCHUCTEME.

OCHOBHBIC  TIOKA3aTe€JIM dJKOCHUCTEMBI. buomacca u  mpoaykuus.
DKOJIOTHYECKHUE MTUPAMUIBI YUCEII, OMOMACChI M SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBudnbie H
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. Knumakcunoe coobmiectBo. buopaznoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[TpuponHbie 3K0CUCTEMBI. JKOCUCmEMbl 03EP U peK. DKOCUcmeMvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€co8, Cmeneu, nyCmbitb.

AHTpONOreHHBbIE 3IKOCUCTEMBI. ArposkocucreMa. ArpoueHos. Pazmnuus
MEX/1y aHTPOTIOT€HHBIMH U MPUPOJAHBIMHU 3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['opojckas
dnopa u ¢ayna. Cunanrponuzauus ropojckod ¢dayHel. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
IKOCHUCTEMaxX. Ponb Kackaonozo sghghexma u 6ud08-30udpuxamopos (Kirouesvlx
61008) 8 QyHKYUOHUpOoBanuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCHUCTEMaMH. Y CTONYMBOCTh OPTAaHU3MOB, MOIMYJISIUNA U 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPONOTEHHBIX BO3/ICHCTBUM.

Mexanuzmoi 8030eticmeus 3aepsA3HeHUll pPAa3HbIX munoe Ha
CcyOOp2aHU3ZMEHHOM, OP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHECKO20 ~ HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€liCMBUSL.
MeTo10510THSI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX SKOCHCTEM.

JleMoHCTpanun
[Toptper: A. k. Tencnn.
Tabmuuer u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IJKOcHCTeMa

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOWHOIO Jiecay, «OyHKIMOHAIbHBIC
IPYNIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBopoT BeIIECTB B HKOCHUCTEMEY,
«llenun nutanus (macTOUIHAS, AETPUTHAA)Y», « IKOJOTUYECKASI TUPaAMUIa YUCEID,
«IKoJoruyeckas nupaMuga OMoMacchl», «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O06pa3zoBanue Oonotay, «llepBuunas cykueccus», «BoccTraHoBieHue jeca nocie
noxkapay», «JKOocUcTeMa 03epay», «ArporeHos», «KpyroBopor BemecTB U MOTOK
SHEPTUHU B arporeHo3er, «[Ipumepsl ypOoIKoCHUCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepei, repdapr KyJIbTypHBIX M TUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IMpakTuyeckas padora «3yueHue u onucanue ypO0o3IKOCUCTEMBDY.

JlabopaTtopunasi padora «M3ydeHue pazHOOOpa3wsi METKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHs «IKCKypcHsl B TUIIMYHBIA OHOreoleHo3 (B 1yOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJ0JIbHBIN UITM TIOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpCcUsl «DKCKYPCHUSI B arpO’KOCHCTEMY (Ha MOJIe WIH B TEIUIMYHOE
XO03SHCTBO)».

Tema 10. Buocdepa — riodanbHas 3KocucTEMA

buocdepa — oOmiennanerapuas 000yi04ka 3eMiIu, TIe CYIIECTBYET WU
CyIlIeCTBOBaJIA )XKU3Hb. Pa3BuTHe npencrapieHuit o ouocdepe B Tpyaax 3. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIECTBO OHOCc(hepsl U ero PyHKIINH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdeprsl. OcobenHocTn 6uochepsl Kak
rJ100aNbHON 3KOCUCTEMBI. J[MHaAMUUeckoe paBHOBecue B bnochepe. KpyroBopoTsl
BELIECTB U OMOTEOXMMHUYECKUE HUKIBI (YIIepoja, a30Ta). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHansHOCTE Omocheprl. I[lonstne o Omome. OCHOBHBICE OMOMBI CYIIH:
TYH/pa, XBOWHBIC JIeca, CMEIIaHHbBIE U MMUPOKOJMCTBEHHBIE Jieca, CTEIH, CAaBaHHEI,
MyCTBIHU, TPOMTMYECKHUE JIeca, BICOKOTOPhs. Kinmar, pacTUTENbHbIN U )KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIUANA U
OonocdepHbIX PYHKIUIA.

JleMoHCTpauumn

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmuubl u cxeMmel: «['eochepbr 3emnu», «KpyroBopor azora B MpUPOE»,
«KpyroBopotr yraepoma B mpupoae», «KpyroBopoT Kuciopoga B TPHPOIL,
«KpyroBopoT Bojbl B mipupojie», «OCHOBHbIE OUOMBI cyminy, «KiumaTudyeckue
nosca 3emin», «TyHapa», «Taira»y, «Cmemanueii nec», «llInpokomucTBeHHBIN
nec», «Crenby, «CaBanHay, «llycTeiH», « TponuyuecKkuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:ka0IIa" cpeaa

OKOJIOTMYECKHE KPU3UCBl W WX IMpUYUHBL. Bo3neicTBue YemoBeka Ha
ouocdepy. 3arps3HeHHE BO3AYIIHOW cpeabl. OxpaHa BO31ayXa. 3arps3HCHHE
BoAHOW cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenue mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpOIIOT€HHOE BO3/CHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE TPHUHIIUIBI OXPaHbl MPUPOJIBI.
Kpacasie xuuru. Ocobo oxpansiemble mnpupognsie Tepputopun (OOIIT).
borannueckue caqpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPHUHIIUIBI YCTONYMBOTO PA3BUTHS YEJIOBEUECTBA M TPHUPOJBI.
PanmonansHO€ ~ MPUPOMOIONH30BAHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emsd. OOIME 3aKOHOMEPHOCTH TJIOOAJTBHBIX HSKOJIOTMYECKUX
Kpu3KucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3BuTHe METOOB MOHHUTOPHHTA pa3BUTHSA OIACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezaiowell U
KOHKYPEeHmMOCnocoOHot dHepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneyugarowue O00OCmMyn K
uHgopmayuu no COCMOSHUIN OMOENbHLIX 8U008 U 3Kocucmem. OCHOBbI



IKOpeadunumayuy IKOCUcCmem U cnocobos 0O0pbOLL ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTIEM.

JdeMoHCcTpaIMuA

Tabmuubl u  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsi3HEeHue
ruapocdepbl», «3arpsizHeHre TouBbl», «llapHukoBbI 3ddexkT», «Ocobo
OXpaHsieMbI€ IPUPOTHBIE TEPPUTOPUNY», «MOJETU YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHIEMBIX DPACTCHHM W KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHoi KHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOydJaronMMucss MporpaMM CpeaHero oOmero o0pa3oBaHUs: JUYHOCTHEHIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl IO OMOJIOTUH
BBIJICTICHBI CJIEYIOIIUE COCTABIIAIONIME: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
IrPaXXIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONpPENENCHUI0, Haiuuyue Mmomusayuu K OOydYeHHIO  OUOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHHUX YOEXKIICHUNM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIMA Pa3BUTHS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCTb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, NPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Hamuyue NPABOCO3HAHUS  DKOJOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1IN U CTPOUTH )KU3HEHHBIC TIAHBbI.

JInyHOCTHBIE PEe3ybTaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTHU JOCTUTAIOTCS
B E€IMHCTBE Y4ye€OHOW U BOCIIUTATEIILHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpA3BUTHSA, PA3BUTUS BHYTPEHHEW TMO3UMLUMM JIMYHOCTH, MMATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOIMOPSAIKY, YEIOBEKY TPyAa U CTApUIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TPAAULHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOSIE U
OKPY’KaIoIIEn Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «buomorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarONUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JHMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXJEHUN, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA U OMbITA JEATEIBHOCTH B IMPOIECCE Pealn3alliii OCHOBHBIX HalpaBJICHUN
BOCMUTATEIIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCTUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMErocst Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHa M MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IIPU  CO3IAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHECHUS
yueOHBbIX, TIO3HABAaTEIbHBIX M HCCIEAOBATENIbCKUX 3aJlay, YBaXUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NpPU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEINBHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunou, ropmoctu 3a cBOM Kpal, CBOXO PoOIMHY, CBOM S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOsALIEE MHOIOHALIMOHAIBHOI0 Hapoaa Poccnu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIIEAUIO U AMSITHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJIOTHM, TOHUMAHMS 3HA4YCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POAUTEIAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TNPUHATHUS LEHHOCTEM CEMEUHOW JKU3HU B COOTBETCTBHUHU C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMAHUE YMOLUMOHAIIBHOTO BO3AEUCTBUS )KUBOU MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMHUPOBAHUS KYJLTYPbI 310POBbSI H
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30macHoro obpasza >KU3HH
(3mopoBOE  NUTaHUE, COONIOACHHE TUTMEHHMYECKMX TPaBWJI U HOPM,
cOQTaHCUPOBAHHBIM PEKUM 3aHATHH W OTIbIXa, pEryJspHas Qu3ndecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30macHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOUIUX 3/I0POBBIO U YKU3HU JIOJIEH;

OCO3HAHUE TOCIEICTBUI U HENMPUATHUS BPEAHBIX MPUBBIUEK (YyMOTpeOaeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYIOII00UE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATDH, TJIAHUPOBATh U CAMOCTOSITEIHHO

BBITIOJIHATH TAKYIO JAESATEIBHOCTD;

MHTEpEC K Pa3IMYHbIM cpepam npodhecCHuOHATbHOW JeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymie mpodeccun W peaanu30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oBaHHI0O M CcaMOOOpa30BaHUIO Ha
MPOTSKECHUU BCEU KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI SKOJOTUYECKOW KyJIbTYphl: NPUOOPETEHHUE OIbITa
IJITAHUPOBAHMUSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUM IS
OKPYKarOIIEH CPEbI;

OCO3HAHHME TJI00aJBLHOTO XapakTepa IKOJIOTHYECKUX MpoOiieM W MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUU
3HAHUA W YMEHMsS TIpU PEIICHUH TMpoOJieM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOJONIOIL30BaHNEM  (COOIOJICHWE  TpaBUJ  TOBEIAEHUS B  MPHUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE pPABHOBECHS B DJKOCHUCTEMAaX, OXpPaHY BHJOB,
IKOCHCTEM, OHOChephl);

AKTUBHOE HEMPHUITUE JEUCTBUM, TMPUHOCIIIMX BpEH  OKPYKarOLIEU
OPUPOAHON Cpelie, YMEHHE NPOrHO3UMPOBATH HEOJArONPHUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEMUCTBUN U MPEIOTBPALIATh UX;



HaJIM4HME Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH IKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHONW, KOMMYHHKATUBHOM M COIMATBHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIEITEIbHOCTH IKOJIOTUYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W UWTATEIBCKOM KYJIbTYpbl KaK CpeICTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMU U MIO3HAHUS MUPA;

MOHMMAaHUE crhenuuKku OMOJIOTMM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOIO
MPEACTABICHUS] 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JISI COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHnss HOBOTO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3JAaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pemaTb pPEeCcypCHble MOpoOJIeMbl  PAa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHUYECKUX MPOOIEM U
o0ecrieueHUs  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYpcOB M (OPMHPOBAHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OHMOJOTMUYECKMX 3HAHUW B IENAX
HOBBIIIEHUST OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPaMOTHOCTU OOydaromuxcs, GpopMupyemon
MIpU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaeMmble 3HaHHUS U1 aHalu3a Hu
OOBSICHEHUSI SIBICHUI OKPYXAIOLIero Mupa U MPOUCXOJSAIIMX B HEM HM3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOYEHHMsS] Ha OCHOBE HAy4yHbIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C LIeJIbIO MOJYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO HCHOJBb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHWE LIEHHOCTU HAyYHOH JEATEIbHOCTH, FOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO M HCCIIEN0BATENBCKYIO AEITENBHOCTh NHAMBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHMA TO OHOJIOTMH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpenmera «buomorusp
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI OOyUYaIOIMIMXCSA
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHENMU(GUKY METOAOB IIO3HAHWS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIH (haKT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJIeIOBaHUE,  HAONIOJCHUE, M3MEpPEHUEe, OJKCIEPUMEHT U  JApYyTHe);
YHUBEpPCAJIbHBIC y4eOHBIC JACHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHEBIC,

PErYJISTUBHBIE), o0ecIeunBaroIme dbopmupoBanue (GYHKIIMOHATBHON
IPaMOTHOCTH M  COLMAJbHOW KOMIIETEHUUH OOy4YaroluXcs; CHOCOOHOCTb
oOyuaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIMCLUIUIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W YHHUBEPCAJIbHBIE ydeOHBIC JICHCTBHS B
ITI03HABATEJILHON U COLMAIIBHOM MTPAKTHUKE.

B pesyaprare wu3ydeHus OWOJOTMM Ha YypPOBHE CpEIHEr0  OOIIEero
oOpazoBanust 'y oOyuwaromerocss OyayT c(opMUpOBaHbBl IO3HABaTEIbHBIC
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NENUCTBUS, PEryJIITUBHbIE YHUBEpPCAJIbHBIC YyueOHbIE [EWCTBHUS, COBMECTHAs
JIeSITCIIbBHOCTb.

MeTtamnpenMeTHbBIC PE3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHuUsl IOJHKHBI OTPaXkKaTh:

OBaajaenue YHHUBeEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJILHBLIMH
JeUCTBUSAMM:

1) 6a30BbIE JJOTHYECKHE TeCTBHA:

CaMOCTOATENLHO  (OPMYJIHMPOBATh W aKTyaJIW3UpOBaTh  MIpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWM 3HAHWH TMPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCU(dHUKaIMK, 0000IEHNS ), PACKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHM (BBIICIATh UX XapaKTEepPHBbIC MPU3HAKH, YCTaHABIWBATH
CBSI3U C IPYTUMH TTOHATHSIMH );

OTpENEeNATh IETN JeATCIbHOCTH, 3a/aBas IapaMeTphl M KPUTECPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3yJIbTaThI IEATETLHOCTH C TOCTaBJICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHS JIJIsI OOBsICHEHHS (DaKTOB U SIBICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXIeHWs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

IIPUMCHSITh CXEMHO-MO/IETbHBIE cpeacTsa A IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TAaKK€  MPOTHBOPEUYMH  Pa3HOTrO  poja,  BBIABICHHBIX B  Pa3IMYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbl C YY4ETOM aHadu3a HWMEIOIIUXCS
MaTepUalbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITENIHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OLIEHUBATh PUCKH MOCIIEICTBUMN 1€ATEIbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEaTbHOTO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PEIICHNUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeliCTBUS:

BJIa/IETh HaBbIKAMU Y4EOHO-HCCIIEA0BATEIbCKON U IPOEKTHOM E€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHuss MnpoOJeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PELIEHU MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHbIX METOJIOB IMO3HAHUS;

WCIIOJIB30BaTh pA3JIMYHBIE BHJBI JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO
3HAHUS, €ro HHTEpPHpETAlH, NPeoOpa30BaHUI0O M NPUMEHEHUIO B y4eOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIaJE€Th HAyYHON TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUThb U (OopMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JESITEIbHOCTH U )KU3HEHHBIX CUTYaIIHsX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlU3upoBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3Y €€ peleHUsl, HAXOAUTb apryMEeHThl ISl JOKa3aTelbCTBA
CBOMX YTBEP:KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHMUS;

aHANM3UPOBaTh TOJYYCHHBIE B XOJI€ pEUICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CHUTyallUsIM, OLEHHUBAaThb HPUOOPETEHHBIA OIIBIT;

OCYILECTBIISATH LIEJIeHAIIPaBICHHbII OUCK NIEpEeHOca CPEJCTB U CIIOCOOOB
JeMCcTBUS B MPO(PEeCCHOHATIBHYIO CPEY;

YMETb NePEHOCUTD 3HAHUSA B MIO3HABATEIbHYIO U MPAKTUYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEU, TIPEIaraTh OPUTMHAIbHbBIE TIOJXObl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTepPHATUBHBIC PELICHHUS.

3) pa6oTa ¢ uHpopMaueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe yueOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JuTeparype, OHOJIOTMYECKHX CJIOBAapAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUYUBOCT;

dbopMynupoBaTh 3aMpOChl U MPUMEHSTHh PAa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Omosornueckor MHGOPMAITMH, HEOOXOAMMOM sl BBHITTOJTHEHHS YICOHBIX
3azay;

npuoOpeTaTh OMBIT MCHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMYy  MpeaCTaBICHUS
ouosiorndeckor uHGopMaIuu (CxeMbl, TpapuKu, AUarpaMMbl, TaOJUIIbI, PUCYHKU
" pyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA Npu padboTe cC
Ouonornyeckod uHPOpMaIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE W
MaTeMaTUYeCKUe 3HAaKHM U CHUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJaJeTh ~ HAaBBIKAMH  PAClO3HABaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiajeHHe YHUBEPCAJbLHBIMU KOMMYHUKATUBHBIMU /1€iCTBUAMM:

1) oGmenue:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJore WJIM JUCKYCCHUU TIO CYIIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBITIOJHEHHUS MpearaeMoi
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MLMHA APYTUX Y4aCTHUKOB
JMajIora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIE CpEACTBAa OOINEHWs, MMOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIui,
YMETh CMATYATh KOH(MIMKTHI U BECTH IMEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHIOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYruXx JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATETLHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYaTbHOU
paboTHI IPH peIIEHUH OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aHMMOCHCTBHSI PU PEIICHUN YU4EeOHOH 3a1a4u;

BBIOMpPATh TEMAaTHUKy W METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,



OPUHUMATh L€  COBMECTHOM  JI€ATEIbHOCTH, OpPraHu30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTMIKECHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensiaTb pojaud ¢ y4€TOM MHEHHH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOET0 BKJIAJa W KaXXJIOrO0 yYAaCTHUKA KOMaHIbl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TPOEKTHI, OLEHUBATh HUAEHM C TNO3ULUUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eHiCTBUSIMU:

1) camoopraHu3zanus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABJICHHS MpoOOJEM U HX
pEIIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHMM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M MOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILIECTBIIATH ITO3HABATEJBHYIO JESTEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHOMN
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pelieHuss npoOjeMbl ¢ y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTECHU;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BbIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a peLLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO IMIMPOKOW 3SPYIULMU B
pPa3HBIX 00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BIAJCTh HaBBIKAMH  [IO3HABATEIIbHOW  pediekcuu Kak  OCO3HAHUsA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLIEHUWBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEIIEHUA MO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBbl JPYTMX IIPH aHajau3e pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHATHE ceDdsI U APYTUX:

IPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKHU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI W apryMEHTBHl APYI'MX IIPH aHaJIU3€ pe3yJbTaTOB
NEeATEINbHOCTH;

NPU3HABATh CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP C IMO3UIIUU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pE3yNbTATBl OCBOCHHS COAEpPKAHUSA YYEOHOTO INpeaMeTra
«buonorus» Ha yrayOn€HHOM YpPOBHE OpPUEHTHPOBaHBI Ha oOOecredeHue
npoguibHOro  oOydeHuss  oOywaromuxcsi  Ouosnoruv. OHM  BKIIIOYAIOT:
cnenupuyeckue 1 OMOJIOrMHM HayYHbI€ 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUN 110
OCBOEHUIO, MHTEPIPETAUN U MpeoOpa30BaHUIO 3HAHUM, BUIbI JEATEILHOCTU I10
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B
peanbHBIX JKU3HEHHBIX cUTyalusx. [IpenmeTHble pe3ynbTaThl MNPEACTaBIEHBI IO
rojilaM U3y4eHHUsl.

[IpenMeTHbIe pe3yabTaThl OCBOeHUS yueOHOTO mpeamera «buomorus» B 10
Kacce NOJKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUA O MECTE€ U pPOJU OHOJOTMH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
MO3HAHUM  3aKOHOB  MPUPOJAbI M  PEIIEHHMH MpoOJIeM  palrOHAIBLHOTO
PUPOAOIIONB30BAHUS, O BKJIaJIe POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIoTNY;

BIAJCHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAralIiyue OWOJOTHYECKUE TEPMUHBI M TOHATHS (KM3Hb, KIIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOpPEryJisilUs, CaMOBOCIPOU3BEACHUE,
HaCJIEJICTBEHHOCTh, W3MEHUYMBOCTb, POCT U Pa3BUTHE), OMOJIOTMYECKHE TEOPHH
(xknerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomHas Teopust
HacneacTBeHHocT T. Moprana), yuenuss (H. WM. BaBwioBa — o 1eHTpax
MHOTOOOpa3usi W MPOUCXOXKACHUS  KyJIbTYpHBIX  PACTEHMi),  3aKOHBI
(enMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHMS, PACIHICIUICHUs, YUCTOTHl T'aMeT,
He3aBHUCUMOTO HaciegoBaHus [. Menzens, TOMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOM V3MEHYUBOCTH H. . Basuioga), IIPUHLATIBI
(KOMIIIIEMEHTapHOCTH );

BJIAJCHUE OCHOBHBIMU METOJAaMH HAy4YHOrO IO3HAHUS, HCIOJIb3yeMbIX B
OMOJIOTMYECKUX MCCIEIOBAaHUSAX KHUBBIX OOBEKTOB (OMUCaHUE, HU3MEpEHHE,
HaOIr0ICHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHHSI OPraHOB U CUCTEM
OpraHOB PACTEHUM, JKUBOTHBIX, YEJOBEKA, IIPOLECCOB JKU3HEIEATEIBHOCTH,
MPOTEKAIONINX B OPraHU3Max PACTCHUM, )KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BellecTB (MeTabo0IM3M), TPEBPAIICHUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOTO U reTepoTpOodHOr0 TUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEW03a, raMeToreHesa, 3MOpHOreHes3a, MoCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHJIMBUIYaJbHOTO  pa3BUTUs  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3W MEXKIY OPTaHOMAAMU KJIETKH U HX
(GYHKIMSMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH W HX QYHKIUSIMH, MEXKIY
OpraHaMM U CHUCTEMAMHM OpPraHOB Y PpAcCTE€HUM, JKUBOTHBIX M YEJIOBEKa U HUX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoB M UX (YHKUUSAMHU, MEXKIY 3TalaMu
oOMeHa BEIIECTB, dTallaMU KJIIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu AMOPHUOHAIBHOTO Pa3BUTHUS, TE€HOTUIIOM U (PEHOTHUIIOM, (DEHOTUIIOM H
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTJIMYUTENIbHbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JJIsl JOKA3aTENbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMAaTUYECKUX TPYyII;

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXKIY UCCIIEeyeMbIMU OMOJIOTMUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTaTOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKHE PadOThI, COOJIIOAATH
MpaBuiia Mpu padoTe ¢ y4EOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OKCIEPHUMEHTAIBHBIMU
cpeactBamu, (GopMylupys Ielib HCCIeIOBaHUS, aHAIU3HPOBATh MOJyUYEHHBIE
pe3yJIbTaThl U AENaTh BHIBOBL;

YMEHHUE Y4YacTBOBaTh B Yy4EOHO-MCCIIEIOBATEIbCKOW paboTe Mo OHUOJIOTUH,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYyYEHHBIC  pPe3yibTaThl HAa  YYCHUUYECKUX

KOH(epeHIusIX;
YMEHUE OLIEHUBATh 3THYECKHE AaCIIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
objactu  OMONOrMM W MEOUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIJIOZIOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE TI'eHOMa U CO3JaHHe TPAaHCTE€HHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BhIOOp Oyaymied mnpodeccruoHaIbHON
JEATEeIbHOCTU B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUU, BETEPUHAPUH,
CEJILCKOTO XO3SIIICTBA, MUINEBOM MPOMBIIUICHHOCTH, YIIIyOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAMPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOKEHHE OMOJIOTMYECKOro 00pa3oBaHHMA B  OPTraHU3ALUAX CPEAHETO
po(hecCHOHANFHOTO U BBICIIETO0 00pa30BaHUsI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs ydueOHOro mpeamera «buomorus» B 11
K1acce NOJKHBI OTPAXKATh:

chOPMHPOBAHHOCTh 3HAHUM O MECTe€ M pPOJU OHOJOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpA, B TO3HAHUU 3aKOHOB MPUPOJbI U PEUICHUH SKOJOTHYECKUX
npoOJeM 4YeJoBeYecTBa, a TAKXKE B PEIIEHHMH BONPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIB30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIle¢ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHUE BIANETh CUCTEMON OWOJIOIrMYECKUX 3HAHWM, KOTOpas BKIKOYAET
OmnpeNeneHusi M TMOHMMAHHE CYUIHOCTH OCHOBOMOJArarouMx OHOJIOIHYEeCKUX
TEPMUHOB M TMOHATHM (BHJ, 3KOcUcTeMa, Ouocdepa), OHOJOTMYECKHE TEOPHH
(aBomoniionHas teopus Y. JlapBuHa, CHHTETHYECKAsi TEOPHUS SBOJIIOINH ), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HarpaBieHusix soitonun, B.. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeruyeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoasimieBoro cxoacrsa K. M. bopa), npaBuna (Munumyma HO. JluOuxa,
AKOJIOTUYECKON MHUPaMHUIbl DHEPruu), TUnoTes3bl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJAMHU  HAy4YHOTO  IIO3HAHUSA,
HCTIOJIBb3YEeMbIMHU B OMOJIOTUYECKUX UCCIIEI0OBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucanue, W3MepeHue, HaOJIOJICHHE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OIIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHbIE TMPU3HAKU: BHUIOB, OHOTEOIICHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOUIETo, ABMIKYIIEIO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOTro u CUMITATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS JABKYIIUX CHUJI DBOJIOLMKA HA T€HO(OHJI OMYJISIIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHus, YepeOBaHUs HApaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aWMOCBSI3W MEXKIY MPOLIECCAMHU 3BOJIIOIHH,
JIBIDKYITAMHA CHJIAMH aHTPOTOTeHe3a, KOMIIOHEHTaMHU Pa3JIMYHBIX IKOCHUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBIATh  OTJIUYUTEIbHBIE  NPU3HAKA  JKUBBIX  CHUCTEM,
IIPUCITIOCOOICHHOCTh BHJIOB K Cpejie 0OMTaHUs, aDMOTHYECKUX U OMOTHYSCKHUX



KOMITOHEHTOB ~ DKOCHCTEM, B3aUMOCBS3€Hl  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE WCIIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JJISI TOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUsl, €TUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHUsi MHOrooOpasus BHUJOB H
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MMPUPOJIBI U YETIOBEUECTBA;

yMEHHUE periaTh OMOJOTUIECKHE 3a7]a4H, BRISIBISATH TPUIHHHO-CIICACTBEHHBIC
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMUECKUMU MIPOLIECCAMU U SIBJICHUSIMHU, JIeNIaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIMOJIHATH JIa0OpAaTOpPHBbIE M MPAKTHUYECKHE paboOThl, COOJIIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh HX OSKCIECPUMEHTAIBHBIMU
cpenctBamu, (HOpMyIUpPYs II€JIb HUCCIENOBAaHUS, aHAJIM3UPOBATH MOJIYYCHHBIC
pe3yNbTaThl U I€NIaTh BHIBObL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCJIEAOBATEIbCKOW paboTe Mo OMOJOTHH,
DKOJIOTUH W MEIWIIMHE, MPOBOJANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIECTB, U
MyOJUYHO  TIPEACTABNIATH  TMOJYYEHHBIE  PE3YyNbTaThl HAa  YYCHHUYECKHUX
KOH(DEpEeHITUSX;

yYMEHUE OlLIEHUBATh TMUIOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
M YEIIOBEYECKHUX pac, O MPUIMHAX, MOCIEACTBHIX W CHOCO0aX MPEeAOTBpAIICHUS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymymiel mnpodeccruoHaIbHOMN
JeSATeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHMS, MEAUIIHBI,
OMOTEXHOJIOTHH, TICUXOJIOTMHM, BETEPUHAPUHU, CEJIIbCKOTO XO3SMCTBa, MHIIEBOU
MIPOMBINIUICHHOCTH, YTJIYOJIATh TIO3HABATCIIbHBIA HMHTEPEC, HAMNpPaBJICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJIOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEIHEro MpodeCcCHOHATBHOTO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB 4 TeM (uudposbie)
Ne ni/m Konrpouabnsie | IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIEe
padoThbI padoThl pecypenI
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3y4YECHUE
3 buonorus kierku 2 0.5
4 XUMHYECKasi OpraHu3alusl KICTKH 10 1
5) Crpoenne 1 QyHKIIH KIETKH 8
5 OOMeEH BelIeCTB U MPEBpAIlEHUE SHEPTUU B 9 1
KIIETKE
7 Hacnencreennas uadopmaus u 9 05
peanu3arys e€ B KIIeTKe
8 JKHW3HEeHHBIN [TUKIT KJIETKU 6 1
9 CrpoeHue 1 pyHKLIUN OPraHU3MOB 17 1.5
10 Pa3mHoOXkeHMe 1 pa3BUTHE OpraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACIIEJACTBEHHOCTH U 5 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUHNBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETUYECKast OHOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
No 11/11 HaumeHoBaHue pa3iesioB U TeM Korrrpoasrsie  Tpaktuseckue (undposBbie)
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTshI padoThI pecypenr
1 3apokeHUE U Pa3BUTHE IBOJTIOLNOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
Mukpo3Botonus 1 €€ pe3yabTaTbl 14 2
Maxkpo3Bosronus U €€ pe3yJIbTaThl 6
4 [TpoucxoxaeHue U Pa3BUTHUE )KU3HH Ha 15 15
3emiie
5 [TpoucxoxaeHue YeaoBeKa — aHTPOIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpy>Karoleil cpeaoi
OpranusMel U cpesia OOUTaHUS 15
DKOJIOTHS BUAOB U MOMYJISLIUNA 0.5
9 DKosorus cooOIecTB. DKOJIOTHIECKUE 12 05
CHUCTEMBI
10 buocdepa — rmodanpHas 3KocHCcTEMA 6
11 UYenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KOMIUICKCHAsl HayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U X CBOICTBA

YPOBHeBafl opranm3anui )XUBbIX CUCTCM

Hctopust OTKpBITUS U U3YUEHUS KIICTKH.
Knerounas teopus

Metoabl MOJIEKYJIAPHOHN U KJIETOYHON
ouosoruu. [IpakTrueckas paboTa
«/3ydyeHne MeTo10B KJIETOYHOM Oronorun
(xpomatorpadusi, anexTpodopes,
muddepeHanbHOe HEHTPUPYrupoBaHUe,
[TLIP)»

0.5

XMMHYECKUH COCTAB KIJIIETKHA

MI/IHCpaJ'II)HBIG BCIICCTBA KJIICTKHU, UX
Ouosnoruyeckas poiib

OpFaHI/IquKI/Ie BCIICCTBA KJICTKHU — OCKH.

JlaGopaTtophnas pabora «O0HapyxeHHE
OCJIKOB C TIOMOIIBIO0 KAaY€CTBEHHBIX
peaKkuuii»

0.5

CsaoticTBa, kinaccudukanys u QyHKIIU
0enKoB




OpFaHI/I‘{CCKI/IC BCIICCTBA KJIICTKHU —

10
YIIIEBOJIbI

1 Opranuueckue BellecTBa KIeTKH —

JIUTIAJTBI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanne 05
HYKJICMHOBBIX KHCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3JIM4HBIX OPraHU3MOBY»

13 Crpoenne u pyaxun ATD. [Ipyrue
nykieozunaTpudocarsr (HTD)

14 CexBenuponanue JJHK. Metozsl
TeHOMHKH, TPAHCKPUIITOMUKH, TPOTEOMUKHI

15 MeTtobl CTPYKTYpHO#M OHONIOrHH

16 Tuns! kietok. IIpokapuornyeckas kieTka
Crpoenue 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas padbora «/3yueHue cBoCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKN
OnHOMEMOpaHHBIE OPTAaHOUIBI KIIETKH.

19 [IpakTuueckas pabora «M3yueHue 05
JIBY)KEHUS IIATOIIIA3MBbl B PACTHTEIBHBIX
KJIIETKaX»

[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHH, TIacTupl. JlabopaTopHas 05
pabora «VccrienoBanue miaa3Moian3a u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX»

21 HememOpanHbIe opraHou/Ibl KIETKU

22 Crpoenue U pyHKIUH g1pa




23

CpaBHHTEIbHAS XapAKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3TUuIHbBIX
OpPTraHUu3MOB»

0.5

24

AcCCUMWISIINS U TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaIuTH4eCKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUITa3bl WU
KaTaasbl)»

25

DepMeHTAaTUBHBIN XapaKTep peakiuii
KJieToyHOro MeTabonu3ma. JlabopatopHas
pabota «3ydeHue hepMEeHTaTUBHOTO
paclerieHust epoKCHIa BOJIOPOia B
pPaCTUTEIBHBIX U KUBOTHBIX KIJIETKAX)»

0.5

26

benku-akTuBaTOPHl M OETKU-MHTHOUTOPHI

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28

dortocunres

29

Xemocunres. JlaboparopHas pabora
«CpaBHeHHe npoleccoB (pOTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.
JlaGopaTtopHnast pabora «CpaBHEHHE
MIPOIIECCOB OPOXKEHUS U JBIXAHUS)

31

AspoOHBIE OpraHU3MBI. DTaIbl
HHEPreTHYECKOro oOMeHa

32

OHeprust MeMOpPaHHOT'O TPaIUeHTA
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cruHTAa3bI

33 Peakiiuu MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — Marpuussiii cuate3 PHK
35 Tpancismus u e€ sTarbl
36 Koauposanue amuHokucnot. Ponb
pubocoM B OMocuHTE3e Oenka
37 Opranu3zaiys reHomMa y npoKapHuoT U
IYKapHOT
38 MornekynsipHble MEXaHU3MbI SKCIIPECCUHI
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 oOnuratHble napa3uThl. [IpakTHueckas 0.5
pabota «Co3iaHue MOJeNn BUpyca»
40 BupycHsie 3a0051eBaHus YeTIOBEKA,
YKUBOTHBIX, PACTCHUN
41 HanorexHoaornu B OMOJIOTHU U MEIUIIAHE
42 JKU3HEeHHBIN UK KIIETKH
43 Matpuunslii cunte3 JJHK
Xpomocomsl. JlabopaTtopHas paboTta
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»»
45 JleneHne KJIETKHM — MHTO3
Tunsl knetok. KapruoknHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHTO32 B KJIETKaX KOHUYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIPETapaTax)»
47 Peryssiius »KM3HEHHOTO IUKJIA KIIETOK




48

Opraau3M Kak eIMHOE 1EI10e

Tkanu pacrenuid. JlaboparopHas padota

49 . . 0.5
«M3yueHune TKaHEeH pacTCHHID)
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHei 0.5
KUBOTHBIX)
Opranbl. Cucremsl oprados. JlabopaTopHas

51 pabora «3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena OpraHu3MoB

53 JIBI>KEeHHUE OpraHU3MOB

o4 [Iutanue opranu3zMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CUCTEMA YEJIOBEKa

56 JlpIxaHue opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCIOpT BENIECTB Y OPraHU3MOB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKa

60 Belnenenue y opranu3smMosB

61 3amuTa y OpraHu3MoB

62 MMMmyHHas cuctema yesnoBeka

63 PazapaxuMocCTh U perynsmus y
OpTaHU3MOB

64 ['yMopanbHast perymsiius ¥ dHIOKPHUHHAS

CHUCTEMaA XUBOTHBIX U YCJIIOBEKA




65

@DopMBbI Pa3MHOKEHUST OPraHU3MOB

66

ITonoBsoe Pa3SMHOXKCHHUEC

67

Meiios

68

["ameTorenes. OOpa3oBaHKe U PA3BUTHE
MOJIOBBIX KJIEeTOK. JlabopaTopHas paboTa
«M3yueHune cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

0.5

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

71

Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas padora «BrisBieHue
MPU3HAKOB CXO/ICTBA 3apO/IbIIIEH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTCHUI»

0.5

73

I/ICTOpI/I}I CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAyKH

74

OCHOBHBIE MOHATHS U CUMBOJIbI TEHETUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT T€HETUYECKUX UCCIIECIOBAHUN

0.5

75

3aKOHOMEPHOCTH HaCJIEA0BaHUS
MPpU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabora
"HN3yueHue pe3ynbTaToB MOHOTUOPUIHOTO
CKpeIIuBaHus y 1po30huist"

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpEIIUBAHUS
77 Ananusupyroiiee ckpenupanue. Hemnomanoe 1
JOMHHHPOBAHHE
JluruOpuiHoe cKpenuBaHue.
78 [TpakTuueckas padora «M3yueHue 1 05
pe3yJIbTaTOB JUTHOPHUIHOTO CKPEUIMBaHUS '
y 1p030(hUITBI
79 [uTomornyeckrue OCHOBBI JUTUOPHTHOTO 1
CKpEIIMBAaHUS
80 CuernieHHOe HaclieJOBaHUE MPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka moina 1
83 I'eHoTHI KaK LEI0CTHAA CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUl, )KUBOTHBIX M YelIOBEKa
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
U3MEHUYUBOCTH
86 MoudukaoHHast U3MEHUYNBOCTh 1
BapuaruonHnsli psi v BapralimoHHas
KkpuBas. JlaboparopHas padota
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(PUKATTIOHHON U3MEHUNBOCTH. '
[TocTpoenre BaprHaiiOHHOTO psaa U
BAapUALIMOHHON KPUBOM»
88 I'enoTunmveckast U3MEHUYUBOCTD. 1
KoMOuHaTHBHASI N3MEHUHUBOCTH
89 MyTanuonHasi ”3MEHYUBOCTb. 1 0.5




[TpakTnueckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOM€pHOCTI/I MYTalMOHHOI'O ITponecca.
OIUTreHETHKA M SIIUTCHOMHUKA

91

I'enernka yenoseka. [IpakTudeckas pabora
«CocTaBieHe U aHaJIU3 POJOCIOBHOM»

0.5

92

MeToapl MEAUITMHCKON T€HETUKH

93

3HauecHue MGI{I/IIII/IHCKOﬁ I'CHCTHUKU B
npeaoTBpalicHUU U JICHCHUH I'CHCTHYCCKUX
3a00J1€BaHNH YeI0BEKa

94

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlabopaTtopHas paborta «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U TOPOJ JOMAITHUX
JKUBOTHBIX)»

0.5

95

MeToap! ceneKIIMOHHON paboThl.
JlabopaTtopHast pabota «3y4yeHune MeTo10B
CEJIEKIIMM PAaCTEHUID)

0.5

96

JlocTr>KeHMs CeJIeKIMU PACTEHUN U
#KUBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TE€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
npousBocTBa. [Ipaktuueckas padota
«M3yueHne 0ObeKTOB OMOTEXHOIOTUIY

0.5

99

OcHOBHBIE HAMpPaBIEHUS CHHTETUYECKOM
OMOJIOTUH




100

XpOMOCOMHaH W I'CHHAasA UHXXCHEPUIA

101 Menunackre OMOTEXHOIOT MU
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CHCTEMATH3AIMS 3HAHUN
OBHIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie | TMpakruyeckue fa[3yqennﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoTshI padoTshI pecypenr
1 OpomonmonHas teopus Y. Jlapsuna 1
5 JIBrKyI1IME CUITbI 3BOJIFOIIMU BUIOB 110 Y. 1
Hapsuny
3 Bbopr0a 3a cymiecTBoBaHNE, €CTECTBEHHBIH 1
Y UICKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOINH
5 Drarbl SBOMIOIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOLUS U MAKPOIBOIIOLUS
6 [Honynsus — s>neMeHTapHas eAMHULIA 1
SBOJIIOLIMU
3aKOH reHeTUYEeCKOro paBHoBecHs [Ik.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
paboTa «BBIsSBICHHE H3MEHIUBOCTH Y '
ocobeit 0ZJHOro BUIa»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOITUN 1
9 A ekt ocnoparenst. Ipdekr 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpauyu. M30a0uu nomysisui: 1
reorpaduueckasi, OnoJorudecKas
11 EctecTBeHHbII 0TOOP — HaNpaBIISIOIIMMA 1

(axTop BONIOLIUU




12

[TonoBoii oT6op

13

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOIIOIHMH.
JlaGopatopHnas pabora «3yueHue
apoMop(}030B U UANOATANTALUN Y
pacTeHU U JKUBOTHBIX

0.5

14

[Tpumeps! pUCTIOCOOICHUH Y OpPraHU3MOB:

Mopdostoruueckue, PU3noIorudecKue,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabGopaTtophas pabora «IIpucrnocobieHus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1[EJIECO00PA3ZHOCThY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlabopaTtopHas pabora «CpaBHEHUE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

16

Crpykrypa BUza

17

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

18

CBs3b MHKPO3BOJIFOIUHN U 3TTUAEMHUOJIOTHN

19

MaxpoaBomtonus. [laneontonornueckue
METO/Ibl U3YUYEHUS IBOIOLIUU

20

buoreorpaduueckre METOIbI U3yUEHUS
SBOJIIOLIMU

21

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHUECKUE METO bl U3YUEHHS
HBOJIIOLUH

22

MOJ'ICK}/JBIpHO-F CHCTHYCCKHC,
OMOXHMHUYECKHE U MaTEMAaTHUYSCKHUE




MCTOJbI U3YUCHUS DBOJIIOLUU

23 OO0111e 3aKOHOMEPHOCTH IBOJTIOIIAN

24 AnanTuBHas paauanus. HepaBHoMepHOCTD
TEMIIOB 3BOJIOIIUN

o5 Hay4HbIe THIIOTE3BI MPOUCX OKICHUS
JKU3HU Ha 3emJie

26 JloHayuHbIe peACTAaBICHUS O 3aPOKICHUN
KU3HU

97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
IBOJTIOLIAN

28 ['unoTessl 3apoKaeHNS )KU3HA
HcTopust 3eMi 1 METO/IbI €€ N3YUYCHHUS.

29 JlaboparopHas pabota «3ydenue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB JAPEBHUX '
OpPTaHU3MOBY

30 HauanpHble TaIbl OpraHu4ecKon
IBOJTIOIIAN

31 DBOIIONNS DYKAPUOT
OCHOBHBIE 2TaIlbl BOTIOIUU

39 pacturenbHoro Mupa. [lpakTuueckas 05
pabota «13ydenue ocobeHHOCTEH '
CTPOCHUS PACTCHUH Pa3HBIX OTIEIIOB)»

33 OCHOBHBIE TaIlbI BOJIOIUHU )KUBOTHOTO
MUpa
OBOIOLNS )KUBOTHBIX. [IpakTHueckas

34 pabora «3ydeHre ocoOeHHOCTEH 0.5
CTPOCHHUS MTO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe u3Hu Ha 3emiie 1o 3pam u




nepuoaam

MaccoBbie BBIMUPAHUA — DKOJIOT'MYCCKHUC

3 KPHU3HUCHI POLLIOTO

37 CoBpeMeHHBIN 3KOJOTNYECKUI KpU3HC, ET0
0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OPraHuIecKOro
HPOILLIOTro

39 OCHOBHBIE CUCTEMATUYECKHE IPYIIIbI
OpPraHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeIOBEKe

41 PazButne npeacrasineHuit o
IPOMCXOXKAECHUH YelloBeKa
MecTo yenoBeka B CUCTEME
oprasudeckoro mupa. JlaboparopHas

42 pabota «M3y4ueHne ocoOeHHOCTEH 0.5
CTPOEHUS CKelleTa YeJIOBEKa, CBI3aHHBIX C
TPSMOXOKICHUEM

43 JIBrKylIye cuibl aHTPOIIOTEHE3a

m CooTHoleHre OUOJIOTHYECKUX U
COLMANIbHBIX (PaKTOPOB B aHTPOIOTr€HE3E

45 OCHOBHBIE CTaJIUU AHTPOIIOTEHE3A

46 [TaneoreHeTrka U najaeoreHOMHUKa

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacsl. [IpakTrueckas

48 pabota «M3y4eHne SKOITOTHIECKIX 0.5
ajanTanui 4eJIoBeKa

49 MeXIUCIUTITMHAPHBIE METOIBI

AHTPOIIOJIOTUHA




50 3apoxACHUE W Pa3BUTHE IKOJIOTHH 1
Metopsl skonoruu. Jlaboparopnas pabora

o1 «M3y4eHne METOI0B HKOJIOTUYECKUX 1 0.5
UCCIIEIOBAHUI

52 3HaueHne YKOJIOTNYECKUX 3HAHUU I 1
YyelioBeKa

53 Dxoyiorudeckue GakTophbl 1
Aobuotnyeckue aktopsl. CBET Kak

54 skosoruyeckuit paxkrop. JlabopaTopnas 1 05
pabota «BpIsiBICHNE PUCTIOCOOICHHIHA '
OpPTraHU3MOB K BIUSTHHIO CBETA»
Abuotuueckue paxtopsl. Temmeparypa
KaK 3KOJIOTUIECKHI (PaKxTop.

55 JlaboparopHast pabota «BbIsiBICHHE 1 0.5
pUCNOCOOICHN OPraHU3MOB K BIUSHUIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxkHoCTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota « AHATOMHYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

57 Cpenbl 00uTaHNs OPraHU3MOB 1

58 Buonorndeckne puTMbI 1

59 XKuznenunsie popMbl OpraHu3MOB 1

60 bruotnyeckue pakTopsl 1
3HavyeHrne OMOTUYECKHX B3aUMOJICHCTBUI

61 JUIS CYILIECTBOBAHUSI OPTaHU3MOB B Cpelie 1
obutaHus

62 OKOJIOTUYECKUE XapaKTEPUCTUKU 1




MMOIYJIIUH

OCHOBHBIC TTOKa3aTeIn MMOITYJIAILUH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OcCHOBHBIE TIOKA3aTENIN TMOMYJISIIHN:

64 PO 1aeMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIAN

65 Okojorudeckasi CTpyKTypa MOIyJIsaLuu

66 JluHaMuKka monyJsiuy U € perysus

67 KpuBbie pocta 4uCIeHHOCTH MOMYIISALUU.
KpuBbie BEKUBaHUS
DKOJIOTHYECKasT HUIIIA BU/IA.

68 JlaGopaTtophas pabora «IIpucrnocobienus 0.5
CEMSTH PACTCHUH K PaCCEIICHUIO)

69 Bup xak cucrema nomynsnui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIIHiA
YKUBOTHBIX

71 Co00111€CTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemecTs 1 MOTOK SHEPTHH B
9KOCUCTEME

74 OCHOBHBIE MMOKA3aTeIN YKOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMHUIBI

76 N3menenuns cooOIIecTB — CYKIECCUU

77 [Ipupoanbie 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCHCTEMBI MOpel U OKCaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYH]JIp, JIECOB, CTENEH, MyCThIHb

79 AHTpPOTIOTEHHBIE YKOCHCTEMBI

80 Ypboakocucremsl. [IpakTuueckas padbora 05
«M3yveHue u onrcaHue ypoOIKOCUCTEMBI» '
3akOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBHII OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUSA 3arpsi3HEHUI

82 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIIIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapHas 060109Ka
3emin

84 VYuenne B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl

86 KpyroBopotsl BeliecTs u
OMOT€OXUMHUYECKUE IIUKITBI

87 3oHanbHOCTH OHMochepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh OHoCcheps

89 DKOJIOrH4YecKre KPU3UChl U UX IPUUHUHBI

90 BozneiictBue uenoBeka Ha bnocdepy

o1 AHTpONOreHHoe BO3/IeHCTBHE HA
PACTUTEILHBIA U )KHBOTHBIA MU

92 Oxpana IpupoabI

93 OCHOBHBIE TIPUHIIHITEI YCTOHYHUBOTO




Pa3BUTHA YE€JIOBCUECTBA U IIPHUPOABI

PaHI/IOHaHBHOC IIPHUPOAOII0JIB30BaHUC U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pazHooOpa3us 3emiau

95 Ofionem&e 1o TeMe «MUKPOIBOJIOLUS U 1
e€ pe3yIbTaThD»

96 Q§o6meHHe 1o Teme «MaKpOdIBOJIIOIUS U 1
e€ pe3yabTaThD»

97 O606menne no reme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o06menue o Teme «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOIIOTCHE3»

99 O06o6mIeHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSAX OPTraHU3MOB)

100 O0606menne o Teme «OpraHu3Mel U cpejia 1
oOuTaHus»

101 06061ueHIEe o TeMe «IKOJIOTHS BUJIOB U 1
TOTTYJISI T

102 O606mmenue o teme «buocepa — 1
ryio0anbHast IKOCUCTEMaY)

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIS1 YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






