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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owmomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayO6nénHoro ypoBHsi uzyudeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CorimacHo mnonoxenusMm OPIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepeHpanii  oOy4eHUsT Ha YpPOBHE CpPEAHETro OOIIero oOpa3oBaHUSl U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CPEeAHUM
o01MM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4yeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C NpodopUeHTAIMEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeObHomy mpeamety "buomorus" naér mpenacraBieHUE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM H TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATEIbHOCTh M3Yy4YEHHsS YYEOHOro marepuaia ¢ ydE€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C M3y4YeHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0mmiero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOM  JIESITEIIbHOCTH
OOyJaromMXcsi MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OuOoJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha



pacimidpeHie U yriayOslieHne 3HaHUWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buonorus» Ha YriIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCs K IMOCIEIYIOIIEMY IOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [OJIyYEHHbIX IpPU HU3YYEHUH  OOy4arolUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMUA OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrHH, SMOpPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH W CHUHTETUYECKOU
OMOJIOTMHY, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00€cCEUUTh  OCBOCHHUE
O0Oy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIE€TKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYeCKUX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENbHBIM 00BEMOM TEOPETUYECKOIO0 MaTepHalla B COAECPKAHUU IPOrpaMMBbI
no OMOJNIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(eCCUOHATIBHOM JAESITENbHOCTH, CBSI3aHHOM C OuoJIoTHed, WM K BBIOOPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKMX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTUA, TEHETUKU U
CEeJIEKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOW OHOJIOTHUH, MaJeOHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIeNOBaHU B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICITMPOBAHUE);

OBJIaZicHuEe OOyYalOUMHUCS YMEHHUSIMH: CaMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOILIIEHUIO K OKpY)KaloIled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpOIIECCE 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSAMU M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €0 MpoOjeMamMH, METOJO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH >KU3HEAESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUSAX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHU U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00yYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJeytonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 knacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 gaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOIOTHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKH €ro COJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHWS B OpPTaHM3AIUAX  CPETHETO
po¢heCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OHMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCs B BBIMOJTHCHUH TMPOSKTHBIX M YYeOHO-MCCIIEI0BATEILCKIX PaldoT,
TEMaTHKa KOTOPBIX OMPEICIACTCS ydYUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA

10 KITACC

102 4, u3 HUX 1 9 — pe3epBHOE BpeMSI.

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpemeHHas OUOJIOTUSI — KOMILJIEKCHasl Hayka. KpaTkas uctopus pa3BUTHUS
Ouosiornu.  buojmornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
@OyHaaMEHTalIbHbIE, MPUKIAJHBIE W T[OUCKOBBIE HAYYHBIE WCCJICHOBAHUS B
OHOJIOTHH.

3HadyeHne OHOJoruv B (POPMUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAyYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBI.

JlemMoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, . . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3yYCHHUE

KuBble cucteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(bmoreonenoTnyeckuii), OmochepHniii. IIporecchl, MPOUCXOIAIINEC B IKHUBBIX
cucremax. OCHOBHBIE MpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime ,«uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yueHnne >XKuUBBIX cucTeM. Mertoawl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. llonarue o 3aBucumMon u
HE3aBUCUMOM mnepemMeHHOoU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonaTtue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa36opoc B Ouonornueckux maHHbIX. OIEHKAa JOCTOBEPHOCTH IMOJYyYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTa. [lonsThe
CTaTHCTUYECKOTO TECTA.



JeMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreoinenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IMYHBIX METOJOB IIPU
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. KMcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPHH.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emok. DIEKTpOHHasT MUKpockonus. Kongoranvnas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, aektpodope3, auddepeHanbHoe HeHTPUGYTHUPOBaHUE,
[T11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bonma u e€ posb Kak pacTBOpUTEN, peareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiuu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
pob. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BellecTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTypsl. [enatypauus. CsoiictBa ©OenkoB. Kiaccudpukauuss Oenkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuotnsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapUbl U MOJUCAXAPUIBI.
OO6mumii 1IaH CTpOoeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TUapOodhoOHbIe cBoOMicTBa. Kiaccudukamus numnuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Tpunnun kommieMentapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynknuu J[HK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (PYHKIUU B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(MU3UYSCKUE HCCIICIOBAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMoOnekyn. Mooeruposarue
CMpYKmypsl U QYHKYUi 6UOMONEKY U UX Komniekcos. KomnvromepHuiti Ousaun u
opeanuyeckull Cunme3s OUOMOJEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [lonmunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XUMHYECKHX J3JEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOIEY.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJNb», «CTpOeHHUE MOJIeKY
yriieBoaoB», «CTpoeHHe MOJEKyJl JUNuaoB», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Mosekysbl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB ¢ TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlabopaTtopnass  padora  «MccienoBaHue — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue mpoKkapruoTHIECKOM KiteTku. KieTouHas creHka OakTepuil u apxen.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IIa3MaTHUYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHIOIMTO3: MUHOLMTO3, (parormuro3. Dk301uTo3. Kinertounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHON CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdu. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUMU. B3aumocBs3b
OJTHOMEMOpaHHbIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnaparta ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoocu. Copmuposxka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKM:  MHUTOXOHJPUH,  IUJIACTHUJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmuo. Cumouozenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE W CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue U (PyHKIUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. KieTodynsrit
ueHtp. CrpoeHne U JBUXKEHUE KIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapHOIIa3Ma, SAPHIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTepha3HOM siape. JIdyxpomamun u cemepoxpomamui. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHOl 00010YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lVccnenoBaHue IUIa3MoNIM3a W JACIUIa3MOJd3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBI. YuacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes y obaxmepuii. Ceemocodbuparoujue
nUSMeHmovl U NUCMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munul
gpomocunmesa. IlpogyktuBHoCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpPOCTh (poTOocHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax Ouojoruueckoro okucinenus. Lluknndeckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB mepes aHa3poOHBIM. DPPEKTHBHOCTH YHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHUE JIsi MPUTOTOBICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopManus U peajin3anus eé B KiIeTKe

Peakuun mMatpudHoro cuHresa. [IpuHINN KOMIUIEMEHTAPHOCTU B PEaKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacineacTBeHHOW wHGopManun. [ eHeTnuecKuii
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHtTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 saykapuomuuecxou xiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOkucCioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekeTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasd.

BupycHbie 3a00eBaHus 4enioBeKa, XUBOTHBIX, pactenuit. CITN], COVID-
19, conmanbHbIE 1 MEIUIIMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u anaiuz o6onvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvre pynkyuu 6erkos. Cnocodwvt 00cmasKu 1eKkapcma.



JeMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuii Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. Wutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekarimux B uHTepdasze. [loAroroBka KIETKH K
nenenuro.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUo bl HTEpGa3bl.

Martpuunbiii cunares JIHK — perumkanwma. Ilpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUIJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHuUe
MHTO3a.

Perynsuuss mutoTHYecKoro umkiaa kieTtku. [Iporpammupyemas kieroudHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabmuupel u cxeMbl: <«OKU3HEHHBIH UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKay».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUS U IKU3HENEATCIHHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJOPOCIH, APyrue NpoTUCThl. KOIOHWAIbHBIE OPTaHU3MBI.



B3anMocCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pPACTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI U pacoOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OcoOEHHOCTH CTpOCHMS, (QYHKIUH U
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranuzmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BELIECTB pacTeHusAMH. lIuTanue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHHUe. [IuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbpHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Yy OpPraHUu3MoOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. IDBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOCHHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOYHBIX KUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beigenienue 'y pacteHud. Beigenenue y
KUBOTHBIX. CoKpaTturesnbHble Bakyonau. Oprasnbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachIBaHME KaK MEXaHM3Mbl pabOThl OPTraHOB BBIJICICHUS.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM U BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHne U (pyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHopbl
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummynutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysanus |y OpramusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMocTp W perymanus y
pacTeHuii. PocToBBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuexc u
pednekropHas nyra. bezycioBHble U yCIIOBHBIE pe(IICKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanamo-runodusapHas
CUCTEMA.

JlemMoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenmii», «KopHeBbie cuctembly, «CTpoeHHE CTEOIs»,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutensHas cuctemMa», «IHIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIbIY,
«Ammynurer»,  «KuiieuynomonoctHsle», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHue HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.



OO6opynoBaHKe: CBETOBOM MHUKPOCKOM, MHUKpOINpenapaTbl OJHOKIETOUYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXKHMX, UBbIE JK3EMIUIIPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0oBaHUE JJI JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIieTuIeHHs Kpaxmalia u OeIKOB Mo AeicTBreM (hepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CHOPYJISLINS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeno3a. [loenenune xpomocom B Meo3e. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapopsimieBoe pa3Butue. ['amerorenes y >kuBOTHBIX. [10JI0BBIE JKEE3bl.
OOpazoBaHue 1 pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpobOnenuwe. Tumbl  apoOneHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIECKOMMTAIOUINX. 3apOABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHAIbHAS WHIIYKIIHS).
3akyagka TUlaHA CTPOCHHMS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oMm y OECHO3BOHOUYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJssiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. llIneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHHE», «Tumbl 0Oecrosioro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIAOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3BuThe waiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK WU
CIIEpMaTO30U10B, MOJENb «L{MKJI pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHUum».

Tema 11. I'eneTuka — Hayka 0 HaCJE€JACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T.
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunora, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKHUE TMOHSITUSL U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PELECCHUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJOTHYECKUN,  ITMTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. [ umoTe3a 4yncToThl raMer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacleqoBaHWsl ~ Npu3HakoB.  Lluromornyeckue  OCHOBbI  JUTHOPUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEJOBAaHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTEpPOramMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBuE HEaUIeIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHS PACTEHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3SIMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHONW HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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

Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpaens», «AHanusupymoollee CKpemuBaHue», «HemomHoe noMuHUpOBaHHEY,
«CrenyieHHOE HAcleOBaHUWE TMPHU3HAKOB y Apo3odmib», «['eHeTuka momnay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisI  JIEMOHCTpPAllMM 3aKOHOB  €IIMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M pPAcCIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (oOpMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psn u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(MUKAITMOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKAss U3MEHUYUBOCTh. CBOMCTBA FTEHOTUIMMYECKONW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 W TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mpejieiax OJTHOr0 BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBIC MyTallMd. SnepHble U
nurTora3mMaTuyeckue Myrtanuu. CoMaTUyecKue W MoJjoBble MyTauuu. [IpudnHb
BO3HUKHOBEHUs MyTanuuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmuuber w  cxembl: «Bumbl u3MeHunBocTH», «MoauduKaoHHAs
U3MECHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HMCCIEAOBaHUS T€HOMa
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKHA  YEJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUI, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YeslOBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHSTHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYy»Katolei cpesnl. ['eneTnueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJEeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKAIIUHU.
Yuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHBIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PadOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHIMBUAYaJIbHbIN. Ortanbl  KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp 1O TEHOTHIMY C MOMOIIBIO OIICHKU
¢dbeHoTua NoToMCTBa U OTOOP IO reHOTHUITy ¢ momonIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. lcnonp30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tonyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUAn3aIHs.
brnu3kopoACcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, wid ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKINN PACTEHUI U )KUBOTHBIX. «3e1€Has
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M TMOpHIIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs CYUeCmayoumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabmunp! 1 cxemsl: «LIeHTPbI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabGopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIE METOABl M JOCTHKEHHUS CEJIEKUUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HCTBO, B JIabOpaTOpHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOoTeXHONOTHs:  XJIeOONeueHne, TMOJIydeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJAEnHe. Mukpoouonoruyeckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKUCIOT U BAUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJYyYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B cCeleKUuu pactenuil. llonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHYKCHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YeJOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 370poBbiA. VICHOIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3MAaHMS KOMILIEKCHBIX
TKaHEeW COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUS 3a/1a4 IEPCOHATIU3UPOBAHHON MEAULIVHBI.

Co3naHnue BEKTOPHBIX BAaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-cogepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepUs».

JlabopaTtopHnasi padora «/3ydeHne 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bBUHOTEXHONOTMST — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMSI.

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
omnoJsioruu

OpomoonnoHHas teopuss Y. JlapuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.



JIBrKy1ine cuibl 3Boronry BUI0B 110 Y. /lapBuHY (BBICOKAsi HHTEHCUBHOCTb
pa3MHOXKEHHUsI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HaYeHUE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apeun, C. C. UerBepukos, 1. U. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoi mnpupoasl (no K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHUs
IPUCIIOCOOIEHUI Yy pacTeHHid M JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. JapBunay, «D®opmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. J[apBuny)», «Cxema COOTHOUICHHS JABUXKYIIMX CHUJT IBOJIOLUKNY,
«OCHOBHBIE ITOJIOKEHUSI CUHTETUYECKOM TEOPUH 3BOJTFOLIM.

Tema 2. MUKPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JeMEHTapHas eIWHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3uss M CTPYKTyphl mnonyisauuid. M3menenue
reHo()oH/a TOMYJALMUA KaK »3JIEMEHTApHOE 53BOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalnOHHBIN
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs] 4YacTOT aiened B nonymsauusx. Oddext
ocHOBaTend. JIggexm oOymuiiounoco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpaszusi: npuyunsvl u cieocmsus. llposenenue s¢hpexma opetigha eenos 6
oonvuwux  u  manvlx — nonyaiayusx.  Murpauuu.  M3onsuus  MOMyJISLMA:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoJoTUYecKas (PENpPOIyKTUBHAS ).

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATHLHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh  OpraHU3MOB  KaK  pe3ysibTaT  MHUKPOIBOJIOIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH Yy  OpraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumepsl nmpucnocobseHuil y opranu3MoB: MOp(hOIOTHYECcKue,
duznonornueckue, - OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.



Bun, ero xkpurepuum u crpykrypa. BupooOpazoBaHue kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBor ¢akrtop BumooOpazoBanus. Iyt u
CIIOCOOBI BUI000pa30BaHUS: ATOTIATPUYECKOE (reorpaduyeckoe),
CUMIIATPUUECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuauzanus). JJIMTeTbHOCTh BOJIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponp  sBodronMoHHON OWoOJOrMM B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMUUBOCTU K aHTUOMOTHKAM U CIOCOOBI
OOpBOBI C HEl.

JleMoHCTpauumn

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa Buaa», «Cxema MnposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuxymume
CUJIBI DBOJIIOIUNY, «IKOJIOTHYECKAST U3OJSLMS MOMYJIAIUNA CeBaHCKOU (openny,
«l'eorpaduueckasi M30JSAIUA  JIMCTBEHHMIIBI CHOUPCKOW UM JIMCTBEHHUIIBI
naypckoiy, «llomynsiiMOHHbIE BOJIHBI YUCJICHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUS €CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpuanbHbIl MenaHu3M», «KuBble uckonaemsie», «lIoKpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupoze», «Crocobbl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUIOB JAHMABIIICH», «IDKOJIOTHUYECKOE BHI000pAa30BAaHUE BHUJIOB CHHHID),
«ITonumonasl pacreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uyydesia MTHUI] U
3Bepeil C MpUMepaMu pa3IUYHBIX MPUCIIOCOOJICHWH, Yydesla NTHI[ W 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHuUW ONWM3KUX BHUAOB, 00pa30BABIIMXCSA
Pa3IMYHBIMH CIIOCOOAMH.

JlaGopaTopnasi padora «BbIsiBIeHHE H3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlaGopaTtopnass  pabora  «lIpucmocoOneHus  opraHm3MOoB M HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHWE BHJOB IO MOpP(OIOrHIecKOMy
KPUTEPHUIO».

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

Metonbl  HM3ydeHHs MaKpO3BOMIOLMHM. IlaneoHTonormyeckue MeETO[bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (PUIOTEHETUYECKHE PSIIbI
OpTaHU3MOB.



buoreorpaduueckue Meroapl uszydeHus sBomonuu. CpaBHeHHE (QIIOPHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHAEMUKHU U PEITUKTHIL.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/Ibl U3YYCHUS
ABOIONMH. ['€HeTHuecKkue MeXaHU3Mbl HBOJIOLMH OHTOTEHE3a U TOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPIaHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXUMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUS  HBOJIIOIUHU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOAbl MOCTPOCHUSA (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [Ipunyun cmenvt QyHKYUl.
HeoOpatumocTs 3Bosmonmu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIFOLIUY.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETUUECKUI DSl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnodutel»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emim», «peid KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 5SMOpPUOHANIBHOTO PAa3BUTUSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTHU IBOJTIOLIUN.

O0opynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKH HCKOMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 U
naHcrepmusi. [JloHayuHble TPeACTABICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ OnpoBepkeHue ornbiTamu O.
Penu, JI. Cnannanuanu, JI. [1actepa. [Ipoucxoxaenue >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONMHUA. XHMHYECKas OdBOJTIONMSA. AOWOTCHHBI CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa u I'. Opm.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas runoreza A. .
OmnapuHa, runoTe3a nepBuyHoOro Oynpona J[x. XosnaeitHa, reHeTHUECKas TUIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.



Hctopust 3emum U MeToabl €€ H3ydeHHs. Fckonmaemble OpraHuyeckue
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxponosiorus. ['eoxponosiornyeckas mKasua: 30Hbl, 3pbl, IEPUOIBI, JTOXU.

HavanpHble 53Tanbl OpraHWYecKo HBomtonMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokapruOTHl U 3YKapHOTHI.

[Ipoucxoxenue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIONMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TUnoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIONINX U
ntul. Ilpunnun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasgutne xu3HM Ha 3emie IO dpaM M MEpUoAaM: apxeu, MPOTEPO30M,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
re0JIOrMYeCKUX IporeccoB. llosBiieHMEe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE Ha Ta30BbIH cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUsI — KOJOTMYECKUE KPU3HUCHI mpouuioro. ITpudnnbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cUCTeMa opraHudeckoro mupa. IIpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnayuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOoXKIeHUsl Xu3Hm», «Cxema ombita C. Mumuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUMK»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CxeMa o0pa3oBaHMs SyKapHOT
nyTéM cumoOunorenesa», «Cucrema XKuBOMl mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3sl  pacTeHmit»y, «PuHnOpUTEY, «OIHOKIETOUYHBIE BOAOPOCIH,
«MHorokietounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUSA KUBOTHOTO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHOnoaoCcTHBIEY,
«Ilmockue YepBW», «YneHucToHorue, «PBIOBIY, «3EeMHOBO/THBICY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaiHO30MCcKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repObapuum pPACcTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
WUIJIOKOXKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, Yyuesla IITUI[ WU 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEN, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE ~— ONBITOB
Mumiepa—HOpu 1o u3ydeHnio abMOreHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
MEPBUYHON aTMocdepey.

JlaGoparopHasi padora «/3ydeHue W OINMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTnueckas padora «M3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTpOnoJioru. MeToapl aHTPOTOJIOTHH.

CraHoBJIeHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHust. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa ¢ )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbHU310I0r0-OMOXUMHYECKHUE,
noBeieHueckre. OTInyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBL.

JIBrkymue cuiibl (hakTOphl) aHTPOTIOTEHE3a: OMOJOTHYECKUE, COIUATBHBIC.
CooTHoleHNe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MOHTUIBI — OOIIHE MPEKH YeI0BEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JoJei. YeroBeK yMenblil, epBbIe
W3TOTOBJICHUs OpYAuM TpyAa. YeloBeKk NMpAMOXOAAIMN U NEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — OOmMMIA  TIPEIOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HEaHAEePTAIbCKUN



KaK BHJI JIIOJIEM XOJOJHOTO KJMMaTa. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMud Adpuku.
[TaeoreneTrka u nMajieOreHOMMKA.

DBOJIIOLMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUSAX
yesioBeka. MyTanuoHHBIN Tpouiecc U noaumMopdusM. I[lonynsiroHHBIE BOJHBI,
npetid reroB, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJALUAX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckne pacel. I[loHatue o pace. bosblune pacel: eBponeouaHas
(eBpa3uiickasi),  aBCTpajo-HETrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTBO  yenoBeweckux —pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOIeHHOCTh YeJOBEKa K Pa3HbIM YCJIOBUSIM OKPY)KArOUIEH Cpepbl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bU3HOIOTHIO YeTTOBEKa.

MexaucuuiuiiHapable  MeToabl B (pu3nueckoit (bmostornuecKoi)
AHTPOIOJIOTUU.  ODBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JJOBHON MO3T UEJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J|BHIKYIIME CHIIBI aHTPOIIOTEHE3a», « DBOJTIOLIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBIY,
«IIpenku yenoBekay, « ITanbl SBOTIOLNHN YEIO0BEKa», «Pachl 4ETOBEKaY.

O6opynoBanue: MyJSDKH — OKaMEHENIOCTEeH, MpeaMETOB MaTepuaabHOM
KyJIbTYphl ~TPEIKOB dYeJNOBEKa, penpoAykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHIECKUMU U  OHOJICHCKUMM CIHOKETAMH TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeoBeKa, MOJIEh
yeperna 4YejaoBeKa M uepena IMIMMIIaH3€, MOJEIb KUCTH YEJIOBEKAa M KHUCTH
HIMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuass pabGora «/3ydyeHne ocoOCHHOCTEH CTpOEHHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTAllNi YEIIOBEKay.

Tema 6. Jxosorusi — Hayka O B3aMMOOTHOUICHHSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKpY Karollei cpeaoi



3apoxxaeHue u pa3Butue 3xonoruu B Tpynax A. 'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKoi0ruu. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMHU.

Metonpl sxosoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUpoAHbIE U JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOIIEH CpPeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaUY€HHE OSKOJOTMYECKUX 3HAHMM Il  4YeJIOBEKa. ODKOJOTMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3E€H YEIOBEYECTBA C MpUPOaod. DopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHYECKOM IPAMOTHOCTH HACEJIECHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensl skomorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABDY.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

DkoJyoruueckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
IKOJIOTHYECKUX (DAKTOPOB: abMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[Inpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHalbHas poOJib CBETA.
doTONEpUOaU3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpMHBIE U TOMOMOTEPMHbBIE OPraHU3MbI. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHuili K
nojJiep KaHuo0 BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAS, HA3€MHO-BO3MYIIHAS, MOYBEHHAS,
NIyOMHHAsT  TIOATNIOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3mMoB. IlpucnocoOneHuss OpraHusMoB K
YKU3HH B pa3HbIX Cpeliax.

buonornueckue putmbl. BHemiHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roInYHbIe PUTMBI. [IpUCIIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.



XKuznennole Qopmbel opranusmoB. [lonstue o ku3HEHHOU (dopme.
JKusnenusie popMbI pacTeHUN: IePEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUC
TpaBbl, OJHOJECTHHE TpaBbl. JKWU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOWOHTHI,
reoOMOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Bunabr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHAYECTBO, CUMON03 1 ero (opmbl. [lapasutusm, koomeparus,
MyTyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHN4ecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpanumn

Tabmuupl U cxembl: «Ikonorudyeckue (axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DH3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormyeckue puUTMBDY,
«Kusnennole  Qopmbel  pactenmit», <« KusHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA MIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
MUTAHUSA), «XUIMHUYeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJIEHHBIX K
BJIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, repOapuu CBETOMHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHHUSI, TepOapuu M KOJUICKIINHU TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIE
pacTeHMsl JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIOIIUMX B Pa3HbIX cpejax,
repOapu MU KOJUICKIIMM PACTEHUW ¥ IKUBOTHBIX, OOJAAlOIIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KH3HU, TepOapuu M
KOJUUICKIIMM PACTEHUNW M JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPaTyphbI».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusl BUAOB U MOMYJIANMIA

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmymsimuss ~ Kak
Ouonoruyeckas cucreMa. Posiib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOCHHOCTEN OMOJIOTHH BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAsT CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKoynoruyeckass CTpykrypa nomyiasuud. OUeHKa YHUCICHHOCTH MOMYJIALINU.
JluHaMyKa MOmyJsiuu U €€ peryisinus. bHoTH4ecKkuii NMOTeHLHMA MOMYJISLHUH.
MonenupoBanue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (T- U
K-ctparerun).

[TonsiTue 00 »KoNOrMYecKoil Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckomn
Huiy. [loTeHnnanbHas U pealTu30BaHHAs HUILIU.

Bua kak cucrema nonynsuudid. Apeansl BUAOB. Buabl M HX >KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UU 4yKEPOIHBIX BUOB.

JemoHcTpanuu

[Toptper: Jx. W. XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTMYECKUE XApAaKTEPUCTUKU MOMYJISALHNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasaunun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opraHuzMamun», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOneHuss ceMssH pacTeHUN K
PACCEIICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocuctema kKak oTkpbiTasg cuctema (A. JIx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTenu  dKocucTeMbl. buomacca uw  mpoayKuws.
DKOJOrM4ecKre MUpaMu bl YUCEN, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HanpapiienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccud. llepBuuHbBIE U
BTOPUYHBIE CYKIECCMM W MX MPUYUHBL. AHTPOIOIEHHbIE BO3JCHCTBUS Ha



cykueccuu. Knmmmakcnoe coo6miectBo. buopaznoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcUcmemvl Mopetl U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpOdKOCHCTeMa. ArpolieHo3. Pazmuums
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPOIKOCUCTEM H YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3¢ghghekma u 6udo8-30ughukamopos (Kirouesvix
61008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYUBOCTh OPTaHU3MOB, MOMYJISAIHUA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3A2pA3SHEeHUll  pAsHbIX — MUNo8 Ha
CYyOOpeaHU3MEeHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20 — B030€LCMBUS.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEeMa

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIC
IpYIIbl OPTaHU3MOB B 3KocUCTeME», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IKoJIoTHYeCcKasi mupaMujia OMoMacchly, «IKOJOTHUYecKas MUpamuia dSHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca Mmocie
nokapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemecTB W MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOosKocucTeM.

O6opynoBaHue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uydesia MTHI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3wsi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTeoleHo3 (B ayOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJOJIbHBINA WJIA MIOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsl B arpo’KOCHCTeMY (Ha MOJie WIH B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buocepa — obmeruranerapnas o0osiouka 3eMiid, T/A€ CYIIECTBYET WIH
CyIIIeCTBOBaJIa XKM3Hb. Pa3zBuTHe npeacTaBieHuit o omochepe B Tpymax . 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI100anbHOM IKOCHCTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3ota). PUTMUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeca, BRICOKOTOPhS. Kmmmat, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. W. Bepranckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emmn», «KpyroBopoT azota B HNpHUpOAE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT kuciopoga B HpUPOIESY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinnmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii aec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTPOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
PacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIIBI OXPAHbI MPUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansembie Tmpupoanbie Tepputopun (OOIIT).
borannueckue caapl U 300JI0THICCKUEC TTAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOIOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emyd. OOIIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTHe METOJOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarowue O00CmMyn K



uHgopmayuu No  COCMOAHUIO OMOEIbHLIX 6U008 U IKocucmem. OcHosbl
9Kopeaburiumayuyu dKocucmem U cnocooos 060pvOLI ¢  OUONOBPEHCOCHUIMU.
Pexoucmpykyus mopckux u nazemmuvix sKocucmenm.

JdeMoHCcTpau

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekT», «Ocobo
OXpaHseMbIE IPUPOIHBIC TEPPUTOPHI», «MOIETHN YyIPaBIIEMOTr0 MUPa.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccuiickoit @eneparun, KpacHoi KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
oOydJaromMuMHUCs TMPOrpaMM CpefaHero oOmero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U MTPEIMETHEHIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIHME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXXIaHCKON UJAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIILHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHb O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haauyue  NpasoCO3HAHUsE  DKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTHU3MA U
YBAXCHUS K 3aKOHY U IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAUuLMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, npuposic U
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA U OMNbITA ACATEILHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEILHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYKJICHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApoay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIYy:KeHHIO U 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEHW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusiMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KUBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPAQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

S) pu3n4ecKoro BOCHUTAHUSA:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOaTaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa, peryisipHas Quznueckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MNPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUSIX, YTPOXKAIOIIUX 3/I0OPOBBIO U KU3HU JIIOICH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATHh U CAMOCTOSTEILHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun #  peaTn30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKaroLIEH Cpebl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble TMpPU HU3YYEHUU OHOJIOTHH
3HAHWST W YMEHUS TPU PEIICHHH TPOO0JIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMNPUATHUE JCUCTBHM, NPUHOCIAIIMX BpEd  OKPYXKarOLIEH
NPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHMYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEJOTBpAIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKON HaIpaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUPA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPe Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH W peuIeHUuH MpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHuss HOBOTO YpPOBHS Pa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTe BBIXOAA U3 III00AJIBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIEed KyJIbTYypbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IpY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh MOJy4yaeMble 3HAHUS i1 aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOUIUXCS JAHHBIX C [IEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble IS (OPMHUPOBAHUS MHUPOBO33PECHUS OOYHAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAcHCTBHUS (ITO3HABATENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUUH OOyYaroluxcsi; CIOCOOHOCTb
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHusi y oOyuwatonierocss OyayT CcQOpMHUPOBaHbl I103HABATEIbHbBIE
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBIE YHUBEpCAlbHbIE Y4YeOHble JI€HCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (opMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CpaBHEHMS, KiIacCU(HUKAIINK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTpENCIATh 1ETU JeATECIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKWE PACCYXXJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUYM  pa3sHOro  pojAa, BBbIIBICHHBIX B Pa3jM4HBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIAaH pEHICHHUS MPOOJEMBbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U AKU3HEHHBIX CUTYalUsX;

BBISIBIIAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANTBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYHO 00JaCTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHalIU3upoBaThH



nH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM TPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3aad;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTaBICHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
Ouonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aWUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe 1eiCTBUSA

1) o01enue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTEe WU THUCKYCCHH TIO CYIIECTBY OOCYXmTaeMoil TeMbl (YMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
Jiajiora Uin TMCKYCCUH);

pacro3HaBaTh HEBepOAJIbHBIC CPEACTBA OOIICHHS, TOHMMATh 3HAYCHHUC
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOEC OTHOIIEHNUE K COOCCETHUKY
U B KOPPEKTHOU GopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeATeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YyIeOHOH 3a1a9H;



BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBUI C y4€TOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OPUHUMATh I[EJIM COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
oOIIMIA pe3yIbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULIMH HOBU3HBHI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISTh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.
PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUA NpPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpaTh Ha OCHOBE OHOJIOTUYECKMX 3HAHUN I1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M MOCTYNKAX MO OTHOIICHUIO K KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh ITO3HABATEIBHYIO JESITEIBbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
JESITETbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO  COCTABJISATh IUIAH pEHIeHUs TpoOJieMbl ¢  y4E€TOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacupsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAWUIINH B
pa3HbIX 00JAaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JIEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJb30BaTh MPUEMBI PEIICKCUU I OIEHKH CHUTYyalluH, BhIOOpa
BEPHOTO PELICHUS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaToOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMINOKH;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMS COJEP)KaHUS Y4YEOHOro MpeaMera
«buonorusi» Ha yriayOJaEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECICUYCHHE
npopunpHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPaA30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMUYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10O
rojaM U3y4eHUs.

[IpenMeTHbIe pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
Kacce JTOHKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAaHUM O MECT€ W POJM OWOJIOTHUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoOHaJIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTHYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHast Teopust
HacnencteeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o 1meHTpax
MHOroOOpa3usi M MPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOT0O MOKOJEHUS, PACIIEIJIEHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAJOB B
HAaCJIEICTBEHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );



BIIAJICHUE OCHOBHBIMH METOJAaMU HAyYHOTO IIO3HAHMS, WCIOJIb3YEMbBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMUCAHUE, HW3MEPEHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

yYMEHUE BbIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJIOBEKa, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTabO0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOTO TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBS3M MEXIY OpPraHOMJAMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pacTCHWH, JKMBOTHBIX M 4YEJIOBEKAa W HX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTarlaM KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTOopamMu cpeibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIhCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJIOTHYECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIICTYEMbIMU OMOJIOTUYECKUMHU TIPOIECCAMU U SIBJICHUSIMHU, JI€TIaTh
BBIBOJIBI I IPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOMHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb WCCICIOBAHUS, AaHATU3UPOBATH TMOITYUYCHHBIC
PE3yNIBbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OuoJioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJAUMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIE  PE3yJbTaThl HAa  yYEHWYECKHX
KOH(EpEeHIINSX;

YMEHUE OIICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnacti  OWMONOTMM M MEIULUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE



OILUIOAOTBOPEHUE, HANPABICHHOE W3MEHEHUE IN'€HOMa M CO3JaHUE TPAaHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymyriedt mpogecCHoHAIBHON
JEATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOasTh MO3HABATEIbHBIM
UHTEpEC, HAIIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO eCcCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJBI M PEIIEHUU SKOJIOTHYECKHUX
npo0OyieM 4YelnoBeYecTBa, a TaKKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUH I[IEHHOCTHOI'O OTHOILECHHS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOM OMOJIOrMYECKUX 3HAHWUW, KOTOpas BKIOYAeT
ONpe/ieNieHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralonIMX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTeMa, Ouocdepa), OMOIOrMYECKHUE TEOPUU
(aBomonronHas teopust Y. JlapBuHA, CUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON MHpaMUbl 3HEpruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

yMEHHE  BJaJ€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOro  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUSIX KUBBIX O0BEKTOB M 3KOCUCTEM
(omucaHue, u3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKU aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJUTONaTPUYECKOTrO U CUMITaTPUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMOKYLIUX CHJI 3BOJIOLMU HA T€HO(POH] MOIMYJISIUH,
MPUCIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIPaBIECHUMN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXIY IPOLECCAMU HBOJIIOLUH,
JBIKYIIMMHU CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YyMEHUE  BBIABJSITH  OTJIIMYWTEIBHBIE  TPHU3HAKKM  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie OOWTaHWs, a0MOTHYECKUX U OMOTHYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€ii  OpraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPe/Ibl OOUTAHUS, CAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTo0o0pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa9U, BHIABISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY MCCIIeTyeMbIMU OMOJIOTMYECKUMH TIPOIECCAMU U SBIICHUSMU, I€TaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHbIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOopMyIupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

yYMEHUE OILIEHUBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0axX MpeaoTBpaIeHUs
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHalIbHON
JESTEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIIEW mpodeccun H  MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IIpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencteennas uadopmanus u 9 0.5
peanu3anus e€ B KIETKE ’
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

buonorus Kkak KOMIIEKCHAs HayKa U KaK
4aCTb COBPECMCHHOI'O O6H.[€CTBa

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XKUBbIX CUCTCEM

WcTopust OTKPBITHS U U3Y4YEHUS KIIETKHU.
Kiterounas teopus

MeTo 161 MOJIEKYIISIPHOM M KIIETOYHOMN
ouonorun. «/3yuenne MeTo0B KJIETOUHOM
ouonorun (xpomarorpadusi, snekTpodopes,
muddepeHnmanbHoe eHTPUGYTUpOBaHUE,
[I1IP)»

XUMHYECKUN COCTaB KJIIETKH

MI/IHepa.TII)HLIe BEIIECTBA KJICTKHU, UX
Ouosoruueckas pojb

10

Opranuveckrie BEemEeCTBa KISTKH — OCIKH.
«O06HapyxeHue OEIKOB C IIOMOIIBIO
Ka4Y€CTBCHHBIX peaKHHfI))

CoiicTBa, KnaccupuKanys u GyHKIUN
0enkoB

Opraanyeckrie BEMecTBa KIETKA —
YTJIEBOJBI




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

11
JIUTTHTBI
Hyxkneunossie kucnorsl. JJHK u PHK.
12 «MccnenoBanue HyKJIEHHOBBIX KUCIIOT, 0.5
BBIJICJIEHHBIX U3 KJIETOK Pa3JInYHbIX
OpPraHU3MOBY
13 Crpoenne u pynkuun ATD. Ipyrue
Hykiaeosuarpudocdars (HTD)
14 CexsenupoBanue JIHK. Meroasl reHOMHKH,
TPAHCKPUITOMHKH, TPOTCOMHUKHI
15 MeTob1 CTPYKTYpHO# OHUONIOTHH
16 Tunel knerok. [Ipokapuornyeckas KiueTka
CrtpoeHue 3yKapHOTHUECKOU KIIETKH.
17 «M3ydyeHne CBOMCTB KJIETOUHOM
MEMOpaHBI»
18 [ToBEpXHOCTHBIN anmnapar KJIETKH
19 OnHoMeMOpaHHbIE OPTraHOU/ bl KJIETKH.
[TomyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:
20 MUTOXOHAPHH, TuIacTH bl «VccnenoBanue
IUIa3MOJIN3a U JIeTUIa3MOoJIn3a B
PaCTUTENBHBIX KIETKaX»
21 HememOpaHHbIe OpraHou bl KIETKH
22 CrpoeHue 1 pyHKIMHU Sapa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
3 sykapHot. JlabopaTopHas pabora 0.5
«M3ydyeHue cTpoeHHs KJIETOK PAa3InYHbIX '
OpPraHU3MOB»
24 AccuMUIAIUS U TUCCUMWIALINAS — JIBE




CTOpOHBI MeTabonmm3Ma. Turbel oOMeHa

BemiectB. Jlaboparopuas pabora «3ydueHue

KaTaJIUTUIECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTajasbl)»

DepMEHTAaTUBHBIN XapaKTep peaKLmil
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas

25 pabota «M3yuenue pepMEeHTaTUBHOTO 1 0.5
paclLeIIeHusl IEPOKCHIa BOIOPOa B
PaACTUTENbHBIX U KUBOTHBIX KIETKAaX)

26 benku-akTHBaTOPBI U OEIKU-UHTHOUTOPBI 1

27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB 1

28 dortocuHTEe3 1
Xemocunrtes. JJaboparopnas pabora

29 «CpaBHeHuUe mpoleccoB poTocuHTe3a U 1 0.5
XEMOCHHTE3a»

AHa’poOHbIe Opranu3 Mbl. Bubl

30 opoxenusi. JlaboparopHas pabora |
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXAHUS

31 A>poOHBIE OPraHU3MBbl. JTaIb |
SHEPreTHYecKoro ooMeHa
DOHeprust MEMOpPaHHOTO IPaJUeHTa

32 npoToHoB. Cunte3 AT®: paborta 1
npoToHHON AT®-crHTa3bI

33 Peaknuy MaTpu4HOro CHHTE3a 1

34 Tpanckpunuus — marpuunslid cuHTe3 PHK 1

35 Tpancnsiuys u € 3tanbl 1

36 Konuposanue amunokucnot. Poias pubocom 1




B OMocuHTE3E OelKa

Opranu3zanys reHoMa y IpoKapuoT 1

37
3YKapHOT

18 MounekynsipHble MEXaHU3MBI SKCIIPECCUU
I€HOB y 3YKapHOT
Bupycsl — BHeKs1eTOUHbIE (POPMBI JKU3ZHU U

39 oOnuratHele napasuTsl. [IpakTuyueckas 0.5
pabota «CoznaHue MO BUPYCa»

40 BupycHble 3a0051eBaHuS YellOBeKa,
KHUBOTHBIX, PACTCHUN

41 HanoTtexHoornu B OMONIOTUN ¥ MEAULINHE

42 JKU3HEHHEBIN UK KIETKA

43 Martpuunsii cuares JJHK

44 XpomocoMmsl. «M3ydeHne XxpoMocoM Ha
TOTOBBIX MUKpOIpenapaTax»»

45 Jlenenue KIETKH — MHTO3
Tunel knetok. Kapruokunes 1 IUTOKUHES.

46 Jlaboparopnas padota «Habmronenue 0.5
MHUTO3a B KJIE€TKaX KOHYMKa KOpelllKa JyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsanus >kM3HEHHOTO IIUKJIA KJIETOK

48 Opranusm Kak eUHOE 11eJ0€

49 Txanu pacrenwuii. JlaboparopHas padota 0.5
«3y4enne TKaHe# pacTeHnin '
TkaHu )KMBOTHBIX M UEJIOBEKA.

50 JlaGopatopHnas pabota «3yueHue TkaHei 0.5

ZKHUBOTHBIX»




Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3ydyeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBu>KeHHE OpraHU3MOB 1

54 [Iutanue opranu3mMoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX H |
YeJI0BEKa

58 TpancnopT BeliecTB y OpraHu3MoB 1

59 KpoBeHocHas cucremMa 03BOHOYHBIX |
KHMBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranusmon 1

61 3amura y OpraHu3MoB 1

62 NMMyHHas cuctema 4enoBeka 1

63 Pa3npaxuMocTh U perysuus y OpraHu3MoB 1

64 I'ymopanbHas perymisiius 1 SHIOKpUHHAs |
crcTeMa KUBOTHBIX M YelloBeKa

65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 1

66 [TonoBoe pa3MHOXkEHUE 1

67 Meiio3 1
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

63 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora | 0.5

«W3yueHmne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




I/IHI[I/IBI/II[yaJ'IBHOG Pa3sBUTHUEC OPraHU3MOB —

69
OHTOTEHE3
3akjaJKa OpraHoB U TKaHEW U3
3apOoJIbIIEBbIX JIUCTKOB POoCT 1 pazButue

70 YKUBOTHBIX. «BBIsIBJI€HUE IPU3HAKOB
CXOJICTBA 3apO/IbIIIEH MO3BOHOYHBIX
KUBOTHBIX)»

71
PasMHOXeHUE U pa3BUTHE PACTCHUI.

72 «CTpoeHHe OpraHoB pa3MHOKEHUSI BHICIIIMX
pacTeHuin»

7 HcTopus CTaHOBJIEHUS U Pa3BUTUS
TCHETHKH KaK HayKH

74 OCHOBHbBIE TIOHATHS U CUMBOJIbI T€HETUKH.
3aKOHOMEPHOCTU HACIEIOBaHUS

75 npu3HaKoB. MoHorubpuaHOE
CKpEIlMBaHHUE.

76 [{uTonornyeckre OCHOBbI MOHOTMOPUIHOTO
CKpEeLIMBaHUs

77 Ananusupyroniee ckpeniuBanue. Hermonnoe
JOMUHHUPOBaHNE
JuruOpuHoe CKpemrBaHue.

78 [IpakTuueckas pabora «M13yuenue 0.5
Pe3yNbTaTOB TUTHOPUIHOTO CKPEIIMBAHUS '
y Ap030(HITBI»

79 [uTonornyeckue OCHOBBI AUTUOPUTHOTO
CKpeUIMBaHUS

80 CueneHHoe HacleA0BaHNE IPU3HAKOB




81
82

XpOMOCOMHaSI TEOpHs HACICACTBEHHOCTHU

T'eneTuka nmomna

83

84

N3MeHuYnBOCTH MpU3HAKOB. Buibl
U3MEHUYUBOCTU

MoaudukarmoHHass K3MEHYUBOCTh

85

BapuanunoHHBIN psia U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAITIOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U
BapHallMOHHOW KPUBOM»

0.5

86

I'enoTnnudeckas H3MEHUNBOCTb.
KomOuHaTuBHAsS H3MEHYMBOCTD
MYTaL[I/IOHHaSI HN3MCHYHNBOCTD.

87

88

3aKOHOMEPHOCTH MYTAIL[HIOHHOTO IIPOLIECCa.
OnureHeTuKa U SIUT€HOMHKA

I'enetnka yenoseka. [IpakTuueckas padora
«CocTaBieHUE U aHAIU3 POJLOCIOBHOIN

0.5

89

MeTtoabl MEIUITUHCKON TEHETUKU

90

91

92

OcHoBHbI€ NOHATHUSA ceneKyu. «3yuenune
COPTOB KYJIbTYPHBIX PACTEHUN U NTOPOL
JIOMAIIHUX KUBOTHBIX»

MeTob! ceneKIIMOHHOM paboThI.
JlaGopatopHnas padora «3yueHne MeTo10B
CEJICKLIUU PACTCHUIN»

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTEHUI

0.5

0.5




03 CoxpaHeHue, U3y4eHHUEe U UCTIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

buorexnonorusa xak HayKa U OTpaciib

94 npousBojicTBa. [IpakTuueckas pabora 1
«3yueHne 0O0beKTOB OMOTEXHOIOTUI

95 OcHOBHBbIE HaNpPaBJIEHUS] CHHTETUYECKON

OUOIOrUu

926 XpOMOCOMHaH 1 TCHHAsA WHXXCHCPUA
.MGZ[I/IIII/IHCKI/IC OMOTEXHOJIOT U

MoayJib 12a00paTOPHBIX NPAKTUKYMOB 110 OnoJioruu 10 kiace

[IpakTuueckas pabora «3yueHne METO10B
KJIETOYHOM Omosoruu (xpomarorpadus,

JlaGopaTopHbrii
IIPAaKTUKYM Ha

97 0,5 6aze
anekTpodopes, nuddepeHnuantbHoe
HKOJIOTMYECKOTO
uentpudyruponanue, [1LP)»
LEHTpA JIHILIes
JlaboparopHbrit
MIPAKTUKYM Ha
Jlaboparopnast padota «13yuenue P ™
98 0,5 Oaze
XpPOMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax»
HKOJIOTUYECKOTO
L[EHTpA JIHIIes
JlaboparopHbrit
Jlaboparopnast pabota «OOHapyKeHHE MPaKTUKYM Ha
99 OEJIKOB C MOMOIIIbIO KaU€CTBEHHBIX 0,5 Oaze
peaxiuin HKOJIOTHYECKOTO
[[EHTpA JIHIIes
[IpakTrueckas padota «3ydenue JlaGopaTopHsbIit
100 JBIDKEHUS LIUTOIUIA3MbI B PACTUTEIILHBIX 0,5 MIPAaKTUKYM Ha

KIJICTKax»

Oazse




JlabopaTopHas pabota «lccnenoBanue
101 IJIa3MOJIN3a U JIeIIa3MOoJIn3a B
PaCTUTENBHBIX KIIETKaX)

[IpakTrueckas padota «BeisiBICHHE
102 MPU3HAKOB CXOJICTBA 3apOIbIIICH
IMO3BOHOYHBIX KMBOTHBIX)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

0,5

0,5

10.5

HKOJIOTMYECKOTO
LIEHTpA JIMLEs

JlaGopaTopHbIit
MPAaKTUKYM Ha
6aze
IKOJIOTUIECKOTO
[EHTPA JIHIIeS

JlaGopaTopHbIit
MPAaKTUKYM Ha
6aze
IKOJIOTUYECKOTO
[IEHTPA JIAIIES




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Nem/m  Tema ypoka Kontpoasnbie IIpakTHueckue Aara i ppoBLIe
Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 OpomtonuonHas Teopus Y. Jlapsuna 1
) JIBrKyIIMe CUITbI 3BOJIFOIIMU BUIOB 110 Y. 1
Hapsuny
3 Bboprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH |
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH |
HBOJIIOLIUN
5 DTarbl SBOIIOIMOHHOTO MpoIiecca: |
MUKPO3BOIIOIUS U MAKPOIBOIIOLIUS
6 [Honynsus — sneMeHTapHas eAMHUIIA 1
IBOJIIOLIMH
3aKOH reHeTUYECKOTo paBHOBecus JIx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BblIsiBIeHNE U3MEHUYUBOCTH Y '
0co0el 0THOrO BHIa
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 O ekt ocnoparens. dpdexrt ]
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmum nomysiui: I
reorpaduueckasi, OnoJIoruyecKas
1 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN |

(baxTOp BOIOLUN




12 [TooBoii oT60p
[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOIIOLHH.

13 JlaGopaTtopHnas padora «3yueHue
apoMop(}030B ¥ UAKOAAANTALUN Y
pacTeHUH U )KUBOTHBIX»

[Tpumeps! pUCTIOCOOICHHH Y OpPraHU3MOB:

14 Mopdostoruueckue, GU3n0IOrnIecKre,
OMOXHMMHUYECKUE, TI0BEIEHYECKHUE.

Bun, ero kpurepuu u CTpykTypa.

15 JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

16 Crpykrypa B

17 Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3IBOJIOLIH

18 CBs13b MUKPOIBOJIIOIUH M STTHIEMHOJIOTUN

19 Makpossomronus. [laneonronornueckne
METO/Ibl U3YUYEHHMSI DBOTIOLUN

20 buoreorpapuyeckue MeToabl U3ydeHUs
IBOJIIOLIMH
OMOPHOIOTMYECKHE U CPABHUTEIBHO-

21 MOP(}OIOrHYeCcKre METO bl U3YUEHHSI
IBOJIIOIINH
MounekynsipHO-TEHETUUECKHUE,

22 OMOXMMHUYECKHE U MaTeMAaTHYEeCKHe
METO/IbI U3YUYEHHUSI IBOTIOLUN

23 O0111e 3aKOHOMEPHOCTH IBOJTIOIIUH

24 AnanTuBHas paguanus. HepaBHomepHOCTB




TEMIIOB 3BOJIIOLIUH

HaquHe THUIIOTE3bI ITPOUCXOKACHU A

25
JKU3HU Ha 3emiie

26 JloHayuHbI€ IpEACTaBIEHUS O 3apOKICHUN
KHU3HU

7 OCHOBHBIE 3Talnbl HEOPraHUYECKON
9BOJIIOLIUU

28 ['unoresbl 3apoxkIeHUs KU3HU

29 Hcropus 3emiu 1 METO/IbI €€ N3yUEeHUSI.

30 HauanbHble 3TaIsl OpraHn4eckoin
9BOJIIOLIUU

31 OBOIIOLUS DYKAPUOT
OCHOBHBIE 3Tallbl YBOJIOLUH

1 pactutenbHOro mupa. [Ipaktuueckas
pabota «3yuenue ocobeHHOCTEN
CTPOEHUS PaCTEHUI pa3HbIX OTIIEIOB)»

33 OcCHOBHBIE 3TaIlbI 3BOJIIOLUHN )KUBOTHOT'O
MHpa
OBoronus KUBOTHBIX. [IpakTnueckas

34 pabora «3yuenue ocobeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)»

35 PazButue xxu3HM Ha 3emMIie 1o spam U
nepuoaam

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI NTPOLLIOTrO

37 CoBpeMeHHBI KOJIOTUYECKUIT KPU3UC, ET0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4eckoro




mpouuIoro

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI

39 1
OpraHU3MOB
40 AHTpOII0JIOTHS — HayKa O 4YEJIOBEKE 1
41 PazBuTune npeacraBieHuit o 1
MIPOUCXOXKICHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME OpraHM4ECKOI0
42 mupa. JlaboparopHas pabora «3ydenue | 0.5
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YellOBeKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)
43 JIBrKyIMe CHIIbI aHTPOIIOTEHE3a 1
44 CootHolieHre OMOJOTUYECKUX U |
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1
46 [Taneorenerrka 1 NajeoreHOMHKa 1
47 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKA 1
48 UYenoseueckue packl. 1
49 MexIuCIUIIITHHAPHBIE METOIBI |
AHTPOTOJIOTUU
50 3apoxaCHUE U PA3BUTHE IKOJIOTHH 1
Mertons! skonorun. JlaboparopHas pabota
51 «M3yueHune MeToZ0B SKOJIOTHUECKHUX 1
HCCIIEIOBAHUID)
57 3HaueHUe SKOJOTUIECKUX 3HAHUHN st 1
YeloBeKa
53 Okonorudeckue GpakTopsl 1
54 Abuotnueckue paxropsl. CBeT Kak 1 0.5




sKosiorndeckuit pakrop. JlaboparopHas
pabota «BrlIsiBIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIIMSIHUIO CBETa»

Abuotuueckue pakropsl. Temneparypa Kak
skosoruueckuii akrop. Jlaboparopuas

55 . 1
pabota «BplIsBiIeHHE IPUCTIOCOOIECHUH
OpPTraHU3MOB K BIIUSHHIO TEMIIEPaTyphbI»
AbuoTtnueckue paxkropsl. BiaaxkHocTh Kak

56 sKosiorndeckuit gpaxtop. JlaboparopHas |
paboTa «AHATOMUYECKHE OCOOEHHOCTH
pacTeHHi u3 pa3HbIX MeCT OOUTAHUS»

57 Cpenpl 0OuTaHusE OPraHu3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznennsie popmMbl OpraHU3MOB 1

60 buotnyeckue pakTopsl 1
3HayeHne OMOTUYECKHX B3aUMOJIeHCTBUI

61 JUIsl CYLIIECTBOBAHMS OPraHU3MOB B Cpefie 1
oOuTaHus

2 DKOJIOTUYECKHE XapaKTEPUCTUKU |
HOMYJISALUH
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

63 YHUCIJIEHHOCTb, IIJIOTHOCTb, BO3pacTHas U 1
TI0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTeIH MOMYJISAUH:

64 POXKIa€MOCTh, IPUPOCT, TEMIT POCTa, 1
CMEpPTHOCTh, MUTPAIHH

65 Oxojnorudeckas CTpyKTypa NONyJIsALUN 1

66 JluHamuka nonyasuuy U e€ peryisiuus 1




KpI/IBBIC pocCTa YUCICHHOCTH IOIMYJIAINH.

67 Kpussie BbKUBaHMSA

68 DKoJIoruuecKas HuIlla BUIA.

69 Bun kak cucrema nomnyssiui

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpPbITasi cucTeMa

7 KpyroBopoT BeliecTB 1 MOTOK SHEPTHH B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTeNId YKOCUCTEMBI

75 DKOJOTUYECKHE MUPAMUJIBI

76 N3menenus cooO11ecTB — CyKIECCUU

77 [TpupoaHbIe 5KOCUCTEMBI. DKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEU U OKEAHOB

73 [IpupoaHbIE 2KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEINEH, MYCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

80 Yp6osKkocucTeMsl.
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
HKOCHCTEMAX
MexaHu3mbl BO3EHCTBUS 3arpsI3HEHUI

22 pa3HBIX TUIOB HA CyOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIITAOHHOM U
AKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierranerapHas 00o1049Ka




3emin

84 Yuenne B. U. Bepranckoro o 6uocdepe 1

g5 3aKOHOMEPHOCTH CYIICCTBOBAHMSI )
o6uocdepsr

26 KpyroBopotsI BemecTs u 1
OMOT€OXUMHYECKUE ITUKITBI

87 YcroitunBocTh 6rocheps 1

28 3oHanbHOCTH Ouochepbl. OCHOBHBIE |
OHOMBI CyIIn

89 DKOJIOTUYECKUE KPU3UCHI U UX TIPUUUHBI 1
Pa30op ocHOBHBIX 3a/1aHUl TECTOBOM

90 (nmepBoii )yactu npu noAroroske k EI'D mo 1
Ounonoruun

o1 Pa300p OCHOBHBIX 3a/1aHU 2 YaCTH MpU 1

MoayJib 1a00paTOPHBIX MPAKTUKYMOB 10 01

nmoarotoske k EI'D o Ononoruu

osqoruu 11 KJiacc

JlaGopaTtopHnast pabora «3yuenue

JlaboparopHbrit
IIPAKTUKYM Ha

92 0COOEHHOCTEHN CTpOEHUs CKelleTa YeJIOBeKa, 1 0,5 Oaze
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)) HKOJIOTUIECKOTO
[[EHTpA JIHIIes
JlaboparopHbrit
MIPAKTUKYM Ha
[IpakTuueckas padota «CpaBHEHNE BUIOB P ™
93 1 0,5 6aze
110 MOP(OJIOTHIECKOMY KPUTEPHIO»
HKOJIOTHIECKOTO
[EHTpa JUIIes
94 JlaGopaTtopHnast pabota «BrisBiieHne 1 05 JlaGopaTopHsbIit

W3MEHYMBOCTH Y 0COOEH OJTHOTO B

MIPAaKTUKYM Ha




95

96

97

98

99

100

JlaGopaTtopHnas padora «3yueHue
apoMop(}030B U HUAHOAAANITAUI Y
pPacTEHUN U KUBOTHBIX»

JlabGopaTtopHas padora «IIpucnocobneHus
OPraHU3MOB M UX OTHOCUTEIIbHAS
1[EJIECO00PA3HOCThY

JlaboparopHas pabota «3ydenue u
OTHCAaHNE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTraHNU3MOBY

[TpakTuyeckas pabdora «M3ydenue
DKOJIOTHYECKUX aJalTallii YEIOBEKa»

JlaGoparopHas pabota «BrisBieHne
npUCroco0IeHUH OPraHU3MOB K BIUSTHHIO
TEMIEPATYPbI»

JlaGopatopHasi paboTa «AHATOMHYECKHE

0,5

0,5

0,5

0,5

0,5

0,5

6aze
HKOJIOTUIECKOTO
LEHTpa TULes
JlaGopaTopHbIit
MPAaKTUKYM Ha
6aze
HKOJIOTUYECKOTO
LEHTpa TULes
JlaGopaTopHbIit
MPAaKTUKYM Ha
6aze
HKOJIOTUIECKOTO
HEHTpa TUIest
JlaGopaTopHbIit
MPAKTUKYM Ha
6aze
HKOJIOTUIECKOTO
HEHTpa JTUIIest
JlaGopatopHblii
MPAaKTUKYM Ha
6aze
HKOJIOTHIECKOTO
HEHTpa JTUIIest
JlaGopaTopHblii
MPAaKTUKYM Ha
6aze
HKOJIOTUIECKOTO
HEHTpa TUTIest

JlaGopaTopHblii




O0COOCHHOCTH PAaCTCHHUI M3 Pa3HBIX MECT
oOuTaHug»

101 JlaGopaTtopHas padora «IIpucnocobneHus
CeMsIH PaCTECHHH K PacCeICHUIO»

102 [IpakTudeckas padora «3yueHue u
OTMHCaHUEe YPOOIKOCUCTEMBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

0,5

0,5

7.5

MPAaKTUKYM Ha
6aze
IKOJIOTHYECKOTO
[EHTPA JUIIES
JlaGopaTopHbIit
MPAaKTUKYM Ha
6aze
IKOJIOTHYECKOTO
IIEHTPA JUIICS
JlaGopaTopHbIit
MPAKTUKYM Ha
6aze
IKOJIOTHYECKOTO
IEHTPA JUIICS







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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