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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ydeOHOMy mipeamery "buosnorus" (manee - Ouosorus) Ha
YpOBHE cpeqHero obmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe denepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eaepaunn»,
dI'OC COO, Konuenuuu npenojaBaHus ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEeHUH (penepanbHOi paboyelt mporpaMMbl BOCITUTAHUS.

VYueOnbii npeamer «buonorus» yrimy6iaéaHoro ypoBHs wu3ydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IpeaMeTHoM oOnactu «EcrecTBeHHO-
HayuHble npeamerb». CormacHo mnonoxeHusmM OI'OC COO npodunbHbIe
yueOHbIe TPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBISIFOTCSI CIIOCOOOM
mupdepennuanuy oO0y4eHUS] Ha YpOBHE CpeaHero oOmiero oOpa3oBaHus U
NPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01IUM, CpeHUM TTPOQECCUOHATBLHBIM U BRICIIMM OOpa3zoBaHueM. B To ke BpeMs
KOKABIA M3 OJTUX YyYeOHBIX TMPEAMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEeIIeHnEe 00pa30BaTEIbHBIX, BOCIUTATENBHBIX U Pa3BHUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTaIeil O0ydJarIMuXcd U CTUMYIMPOBAHUEM
UHTepeca K KOHKPETHOM 00JIaCTH HAay4yHOTO 3HAHHUS, CBSI3aHHOTO C OuoJoruei,
MEAWIIMHOM, SKOJIOTHEH, ICUXOJIOTHEN, CIOPTOM MIJIM BOSHHBIM JEIIOM.

[Iporpamma no yueOHOMy mnpenMery "buonorusa" maér mpeacrtaBiieHHE O
ea M 3a7adax Mu3ydeHus ydeOHoro mpeamera «buonorus» Ha yrryOnEéHHOM
YpOBHE, onpenenseT 00si3aTeIbHoe (MHBApUAaHTHOE) MPEIMETHOE COJIEpKaHKE, eTo
CTPYKTYpUpOBaHHE IO pa3ieiaM M TemaM, paclpeleleHue 10 Kiaccawm,
PEKOMEHJIyeT TMOCJIEeI0BATEIbHOCTh HM3y4YeHUs y4eOHOro Marepuaia C Y4ETOM
MEXMPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKK y4eOHOro Ipolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOywatomuxcsi. B mporpamme 1o Ouosioruu
peain30BaH MPHUHIMUI MPEEMCTBEHHOCTH C HW3YYEHHEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpas3oBaHusi, Oyarojaps 4YeMy IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCHEIYyIOIIee pa3BUTHE OWOJIOTUYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX HAa (POPMHpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 370pOBOM 00Opasze XU3HHU, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOIICHMSI K OKpy’Karolled MpupoaHoil cpene. B
nporpaMMe Mo OHOJIOTMM TaKXe MOKa3aHbl BO3MOXXHOCTH Y4YEOHOTO TpeaMmeTa
«buonorusiy B peanuzanuu  TpedboBanuii PIOC COO Kk mIaHUPyEMbIM
JUYHOCTHBIM, METANpeIMETHHIM WM TPEIMETHBIM pe3yibTaTaM OOy4YeHHS U B
(GOpMUPOBAHUM OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHOM  J1€ATEIHHOCTH
OOy4JaromMXcs IO OCBOCHHUIO COJEP)KaHHS OHMOJIOTHYECKOTO OOpa30BaHUS Ha
YpOBHE CpeJHEro 00111ero oopa3oBaHusl.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpefHero ooiiero oopa3oBaHMs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacuimpeHue 1 yriayOsieHne 3HaHUWd OOydYaroIIUXCsl O KUBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMONOTHH, 3MOPHOJIOTUU U OHOJOTHH pPa3BUTHS,
TE€HETUKH, CEIEKINU, OMOTEXHOJIOTHH, SIBOJFOLMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K IMOCJIEAYIOIEMY IOITYYEHUIO
OMoOJIOTMYEeCKOro  o0Opa3oBaHUsT B By3aX M OpraHU3alUsX  CPEIHETro
npogeccuonansHoro oopazoBanusi. OCHOBY €ro COJEp>KaHUs COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TP  HU3YYEHUU  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX DPA3EIOB OMOJOTMU Ha YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kmaccax 3T 3HaHUA MONy4YarOT pa3Buthe. Tak,
paclIMpeHbl W YIIIyOJIeHbl OHOJIOTMYECKHE 3HAHUS O pACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusX, OpPraHU3ME 4YEJIOBEKa, OOIIUX 3aKOHOMEPHOCTSAX KHU3HHU,
JIOTIOJIHUTEBHO BKIIFOUEHBI OMOJIOTMYECKHE CBEICHUS MPUKIIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpamus OWMOJIOTMYECKMX 3HAaHUU C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYaIOIIMMHUCS TPH H3YYECHHH
(bu3UKU, XUMHH, Teorpauu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buomnorus" orTpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHoO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emie,
COXpaHEHHUsi OMOJOrMUecKOro pasHooOpasus IutaHetel. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, IMOPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CUHTETUYECKOU
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHUS OOyYaroluxcsi Mo OOTaHUKE, 300JI0THH,
aHaromuu, (Qusnonorun uenoBeka. B 11 kimacce wu3ydarOTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH 1 y4eHHe 0 Onocdepe.

VYuebnsiti mnpeamer «buonorus» mpu3zBaH  00ecleUUTh  OCBOCHUE
O0Oy4aroMMUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, IPUHIIUIIOB U MIpaBuUl,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOToo0pa3uu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOMYJISLHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCA HAYUYHBIX TOCTHXKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKJIAAHBIX aClIeKTaX OMOJOTHYecKux 3HaHUM. Jis
pa3BUTHS U TOAJEPKAHUS MHTEepeca OO0ydyarlmuxcs K OHOJOTMU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuala B COAEP>KaHUU MPOrpPaMMbI
o OMOJNIOTHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS W Pa3BUTHS
TOM uiau MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeHBIX
yU€HBIX B PELICHUE BAXKHEUIINX OMOIOTHUYECKHUX U 3KOJOTHYECKUX MpooIIeM.



[enp n3yuenus yuyeOHoro npeamera «buosorus» Ha yriryOJIEHHOM YPOBHE —
OBIIAZICHUE  OOYYAlOIIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHUCTEM pAa3HOrO0 paHra © MNPHOOpPETeHHE yMEHHH
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU HMHTEpECa K ONpPEAEIEHHONW 00J1acTH
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOM C OuoJorMed, Wi K BbIOODPY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOHKEHUSI OMOJIOTHYECKOT0 00pa30BaHusl.

JoctkeHne 1enu u3ydeHus ydeOHoro nmpeamera «buonorus» Ha
yIi1yOJIEHHOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIEIYIOIINX 3aau:

OCBOEHHE O0YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUI0TEe3axX, 3aKOHaX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uh U OCOOEHHOCTSAX OMOJIOTMYECKHX CUCTeM (KJIeTKa,
OpraHu3M, MOMyJISAIUs, BUA, OMOreoleHos3, ornocepa); 0 BbIIAIOLIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEI0BAHUSAX B OMOJIOTUY;

O03HAKOMJIEHME OOYYaIOMIMXCSd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEILCKUMU  METOJaMU  OHMOJIOTMYECKUX HAayK (MOJIEKYJIApPHOH H
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pPA3BUTHUSA, TEHETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTUUM U CHUHTETHYECKOM OHOJIOTHMH, MaJeOHTOJIOTHUH,
9KOJIOTUH);  METOJAaMHU  CaMOCTOSITENIbHOTO  NPOBEACHHUSI  OMOJIOTMYECKUX
UCCeNOBaHU B jabopaTopum W B mpupoje (HaOJIoAeHUE, H3MEpPEHHeE,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaZIcHUEe OOYyYalOUUMUCS YMEHHUSIMU: CAMOCTOSATEIbHO  HaXOJHUTb,
aHaJIM3UPOBaTh U HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(OPMAIHIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOM; YCTaHABIUBATh CBS3b MEXKIY
pa3BUTHEM OHMOJIOTUM M COLMAIBHO-3KOHOMUYECKHUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCJIEACTBUS CBOEH IEATEIBHOCTH IO
OTHOILIEHUIO K OKpY)KaloIlel NPUPOAHOM cpene, COOCTBEHHOMY 3/I0pPOBBIO H
3MI0POBBIO0  OKPYXKAIOIIWX JIFOJIEH; OOOCHOBBIBATH U  COOJIONATH  MEpPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTU COOCTBEHHOW >KM3HENEATEILHOCTH B YpPE3BbIUAMHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpollecCeé 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, PEIIAEMBIMH €10 IMpoOJeMaMH, METOIOJIOTHEH
OMOJOrNYECKOTO UCCJIE0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTATIBHBIX
UCCJIEIOBAaHUM, pelIeHUs] OMOJIOTUYECKUX 3a]1a4, MOJIEIUPOBAHUS OUOJIOTUYECKUX
O00BEKTOB U MPOLIECCOB;



BOCIHTaHUE Yy 00y4YalOIMXCs IEHHOCTHOTO OTHOIIEHUS K >KUBOM MPUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKO,
TeHETUYECKOM TpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEIEHUS B TPHUPOJE;
MHTErPallii €CTeCTBEHHO-HAYUYHbIX 3HAHUH;

npuoOpeTeHre  OO0ydYaromMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIIONB30BaHUN (COOIIOEHUE MPAaBWII TMOBEACHUS B NPHUPOJAE, OXPaHBI
BUJIOB, 9KOCUCTEM, OHochepsl), COXpaHEHUH COOCTBEHHOTO 3[IOPOBBSI M 370POBbS
OKpYXXaroIux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a00JieBaHUH,
oOecrieyeHue O€30MACHOCTH >KU3HENEATENbHOCTH B YPE3BBIYAWHBIX CHUTYyaIUsIX
OPUPOAHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOrMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBUM  JUII  OCO3HAaHHOTO  BbIOOpa  oOydarouuMmucs
WHIUBUYyaJIbHON oOpa3oBaTeabHOM TPAEKTOPUH, CHOCOOCTBYIOLIEH
nocyenynemMy mnpodeccCHoHaTbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUU C
WHIMBUIYAIbHBIMI HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO111ee YnCI0 YacoB, OTBEJICHHBIX HA U3yY€HHUE OMOJIOTMH HA YIIIyOJIEHHOM
YPOBHE CpeaHero ooOmero oopasoanusi, cocraBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezieno).

OT60p opraHu3anMoHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHUU
OCYIIECTBISETCS C y4€TOM Creuu(UKH €ro CoJep’KaHus W HAIMPaBICHHOCTH Ha
NpOAODKeHHE OWOIOTHUYECKOTO 00pa3oBaHWsl B  OpPraHM3aIUsIX CpPETHETO
1po(heCCHOHATIBHOTO U BbICIIEr0 00pa30BaHMUsL.

OO0s13aTeNnbHBIM YCIIOBUEM MPU 00YYEHUN OMOJIOTUY Ha YTITyOJIEHHOM YpOBHE
SBJIIETCS TIPOBEJCHHUE JIA0OPATOPHBIX M IpakThdeckux pador. Taxke ydactue
00y4arommxcs B BHITIOJHEHUH MPOEKTHBIX M Y4eOHO-UCCIIEN0BATENBCKUX PadoT,
TEMaTHUKa KOTOPHIX OTMpEAeNsAeTCs Y4YUTeIeM Ha OCHOBE  HMEIOIIMXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

CopnepkaHue mporpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buomormdeckue HAYKM W W3y4aeMble HMMH  MPOOJIEMBI.
OyHaaMEHTaIbHbIC, TPHUKIAIHBIE M TOWCKOBBIE HAYYHBIE MCCIEIOBAaHUS B
OHOJOTHH.

3HadeHne OHOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kaptuabl mupa. Ilpodeccun, cBszanHbie ¢ Ouosorueld. 3HauyeHHEe OMOJIOTUU B
MIPAKTUYECKON JCATEIIbHOCTA 4YEJIOBEKA: MEIAUIIUHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE IPUPO/IBL.

JdeMoHCcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseui, I'. Mennens, B. . Bepuanckuii, U. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMONOTHU C APYTMMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTEMbI U MX U3Yy4YeHHE

KuBble cucTeMBl Kak mpeaMeT u3ydeHus Oumosiornu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCT,
CJIOKHOCTh M YIIOPSJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJEKYJISPHBIM, KIETOYHBIN,
TKAHEBBIN, OpPTraHU3MEHHBIM, MOIYJISIUUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreonenotuyeckuii), Ouocdepusniii. Ilporeccel, npoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromue KuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3alUU.

N3yueHnne XKuUBBIX cuUcTeM. MeToabl Ouosiorndyeckod Hayku. HabGmronenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AIUsA, MeTaaHanu3. [lonarue o 3aBUCUMON U
HE3aBUCUMOW TiepeMeHHOU. [lnanupoBanume oskcnepumenrta. IlocranoBka wu
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ JOCTOBEPHOCTH.
PazOpoc B Ouonormueckux AaHHbIX. OLEHKAa JOCTOBEPHOCTU TOJYYCHHBIX
pe3ynbraroB. [IpuunMHBI UCKaKEHUsS PE3YyJbTAaTOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu



Tabmuslt u cxembl: «OCHOBHBIE TpPH3HAKK KHU3HUY, «buomorndyeckue
cucteMbl», «CBOHCTBAa KHMBOM MaTepun», «YPOBHU OPraHU3alUU KUBOU
npupoas», «CTpoeHHe KUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
W3YUYEHHUS )KUBOU TTPUPOIBD».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE U1 MPOBEICHUS
HaAOJI0ICHU, N3MEepPEHUHl, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METONOB IpPH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. BuoJiorust KJIeTKH

Knetka — CTpyKTypHO-(QYHKIIMOHAJIbHAsg eAWHMIA KUBOro. Mcropus
OTKpbITUs KiIeTKU. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. LlIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE NOJIOKEHHUS COBPEMEHHOW KIIETOYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIDPHOM M KIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 3meKkTpodope3, METOJ MEUEHbIX aTOMOB, IU(DPepeHIHnaTbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. H3yuenue @urcuposanHvlx
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicusHenHoe) uzyuenue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTopus pasBUTHS METOA0B MUKPOCKOIIMIY.

OOopyioBaHHEe: CBETOBOW MHMKPOCKOI, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuueckass padora «l3yueHue MeETOMOB KJIETOYHOW OHOJIOTHH
(xpomarorpadusi, saextpodopes, auddepeHIuaIbHOe IEHTPUPYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi opranm3alus KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpUTENS, PEAareHTa, y4acTHE B CTPYKTYpPUPOBAHUM
KJIETKH, TEIUIOperyisuuu. MuHepajabHble BEIIEeCTBA KIETKHU, UX OHOJOrHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BelleCTBAa KIETKU. buosiornyeckue mnonauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoW Mosekysbl. [lepBuunas
CTpyKTypa Oeika, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUUHAS
cTpykTypsl. [enatypauus. CpoiictBa ©OenkoB. Kmaccudukanus  Oenkos.
buonoruueckue GpyHkiuu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJTUTOCaXapyibl U MOTUCAXAPUIBIL.
OOmuit  mnaH cTpoeHHs ©  (U3MKO-XMMHUYECKHE CBOMCTBA  yIJIEBOJIOB.
buonornueckue GyHKIIUN YTIIEBOIOB.

Jlununer. [M'aapodunnbHO-THAPOGOOHBIE CBOMCTBA. Kitaccudukanys TUIUI0B.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OOme cBoWCTBa OMOJIOTMYECKUX MEMOpaH — TEKYyUYeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CtpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunuun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouosnornueckue pynkiuu JJHK.
Bune PHK. ®yukunn PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckne cBsizu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTtaHOBIEHHBIE IEPEHOCUUKHU, UX (DYHKIIMH B
kietke. /[pyeue wuyxneozuompughocpamor (HTD). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouoiorus: OMOXUMHUYECKHE U OMOPU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyin. Moodenuposarnue
CMpPYKmMypsl U QYHKYUti 6UOMONEKYN U UX Komniekcos. KomnvromepHultl ousaiin u
opeaHudeckull cunmes 6UOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tonunr, dx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®paHkinuH,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHMX JJEMEHTOB B HEXKHMBOM
npupojie», «Pacrnpenenenne XuMUYECKUX 3JIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuiel U cxeMbl: «llepuoguueckass TabauIa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJbI», «BemiectBa B coctaBe opraHu3aMoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYyIbD», «CTpoeHHE MOJEKYI
yrieBosioBy», «CTpoeHne MOJIeKyNl JUNnuaoBy, «HyKIIEMHOBBIE KHUCIOTHDY,
«Ctpoenne Mosnekysibl ATOy.

ObopyoBaHue: XuMUYecKas rocyia 1 o00pyJ10BaHuE.

JlabGopaTopHasi padora «O0HapykeHHEe OCJIKOB C MOMOIIBI KaueCTBEHHBIX
peaKIuii».

JlabopaTtopnass  paGora  «lccienmoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ PyHKIUM KIETKH

Tumnbel KIETOK: JSyKapuoTUuYecKas U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 00Pa30BaHUS KIIETKU.



CtpoeHure npoKapuoTUIecKou kieTku. Kinerounast creHka OakTepuii v apXeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecCTO U poJib MPOKapuOT B OMOILIEHO3aX.

Crpoenue u (GyHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (Tuazmaiemma).  CTpyKTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHcropT BeHIECTB Yepe3 IMIa3MaTHYECKy0 MEMOpaHy: NMacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (MEPBUYHBIA U BTOPHUYHBIH
aKTUBHBIN TpaHcriopT). IlomynmponuriaeMocts wmemOpanbsl. PabGota HaTpwuii-
KaJIMEBOI'0 Hacoca. DHIOLMTO3: MUHOUUTO3, (aronuto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, TpuOOB.

Hutomna3ma. [luto3one. Llutockener. Jprmxkenne nuroriasMel. OpraHouIbl
kieTkd. OJHOMeMOpaHHbIE OpPraHouAbl KIETKH: JHAOIIa3MaTUYeCKas CeThb
(BIIC), anmapat ['onbaku, JTU30COMBI, UX CTpoeHue U (GyHKUIHUU. B3anuMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KiIeTKH. CTpoeHHE TPaHyJSIPHOTO PETUKYTyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHte3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbBINA)  3HAOIIA3MATHUYECKHM
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurxayus 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame I onvdoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyonu pacturesbHbIX KiIeTOK. Kitetounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKH:  MUTOXOHJPHH,  IUIACTU[IBI.
Ilpoucxoorcoenue mumoxonopuit u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MHUTOXOHJpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOIIMX  3YKapHOT.
XJI0pOIJIACTHI, XPOMOILUIACTBI, JIEMKOIUIACTHI BBICIIUX PACTECHUMU.

HememOpanubie opranonabl kiaetku CtpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOuI0B KJIETKH. Pu6ocomsl. IIpomesrxcymounvle Gunamenmol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBpIIEUHBIE — KIIETKH.
Axmumnogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukpotpyOouku. Kietounsrit
ueHtp. CrpoeHne u JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposamuvie ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnvle 6eaxu.

Anpo. O6onouka sijpa, XpOMATHUH, KapUOIIa3Ma, SJIPBIIIKH, UX CTPOCHHE U
byakuun. SnepHpiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HUHTeppazHOM dJlpe. Iyxpomamun u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBI. /J[unamuka s0epHOl 00040YKU 6 Mmumose. AHoepHviii
mMpaucnopm.

Knerounsle BkItoYeHUs. CpaBHUTENbHAS XAPAKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KJIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

OO6opyioBaHuEe: CBETOBOW MMKPOCKOI, MHUKpPOIpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KJIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTueckas padora «l3ydeHre cBOMCTB KJIETOUYHON MEMOpaHbI.

JlabopaTtopnass padora «lccinegoBaHue IIa3molid3a M JIEIIIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass pabGora  «l3ydyeHue  JBMOXKEHHS  LUTOILIa3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUMUTISLUS U JUCCUMUMIISIIIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIM U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kieTku: mnpeBpamienne AT B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakiuil KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICUCTBUS.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTAaHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OpPraHUYECKUX BELIECTB B KIEeTKe. {POTOCUHTES.
AHokcueenHbvlll U oKcuceHHbll gomocunmes y obaxkmepuii. Ceemocobuparowue
nueMeHmol U NUSMEHMbl PeaKyuoHHo20 yeHmpa. Ponap XJIOpOIUIACTOB B MPOLECCE
dbortocunTeza. CBetoBast U TeMHOBas pasbl. Pomoovixanue, Cs., C4. u CAM-munwvi
Gpomocunmesa. IlpogykTuBHOCTh (poTOCHMHTE3a. BrusHue pa3znuuHbix (paxToOpoB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. Pa3noob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIUE OaKTEepuH, Keae300aKTepUH, CEepoOaKTepUu, BOJIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buapl Opoxenus. IIpogykTel OpokeHUsS U X
WCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIC3HEH.

AspoOHbIe OpraHU3MBl. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIH dTan. [ THKOIN3 — OECKUCIOPOTHOE PACIICTICHUE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoueccax onogornyeckoro okucienus. Lluknmmueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpannozo 2epadueHma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmasel. IlpeumyniecTBa a’poOOHOTO MyTH
oOMeHa BemecTB nepes aHa3poOHBIM. DPPEKTUBHOCTHh YHEPTETHUECKOTO 0OMEHa.

JleMoHCTpanumn

[Toptpetsr: [Ix. Ilpuctou, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, I[1. Murtdem, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3», « IHEPTETUUSCKHU 00MeH», «brocuHTe3
oenka», «Ctpoenue pepmMeHTa», « XeMOCHHTE3Y.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, 000OpYAOBaHHUE ISl MPUTOTOBJICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3ydyeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnass pabora «l3ydyenue (epMEHTATUBHOIO paCLICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIIBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHHUE mTpoleccoB  (POTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. Haciiencrennasi uHpopManus U peaju3anus e€ B KJIeTKe

Peakunn matpuuHoro cuHte3a. [IpuHIMIN KOMIJIEMEHTAPHOCTA B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeAacTBeHHONW nHpopMaluu. I'eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — Martpuudbli cunTe3 PHK. IlpuHnmms
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuyactue TpancnopTueix PHK B OuocunTese 6enka.
VYcnousi O6uocunre3a Oenka. KomaupoBanuwe ammnHokucioT. Poms pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoMa y
MPOKAPUOT U 3YKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuor. ['mmoresa
orepoHa (d. XKako0, XK. MaHo). Monexynaprvie mexanusmol IKCHpeccul 2eHO8 )
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomwl 2eHos. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. Kiietounslit romeocras.

Bupycel — HekieTouHbie (OpMbI KU3HU U 00MraTHbie napa3utsl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbll YUK
JHK-cooepocawux supycos, PHK-cooepacawux eupycos, obaxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a001eBanus denoBeka, kuBOTHBIX, pactenuid. CIINJI, COVID-
19, conmanbHbIe ¥ METUITMHCKUE TIPOOIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz oorvuux maccusos («bigdatay)
CmMpyKmypHuix buonocuieckux oanuvix. Hanomexnonoeuu é ouono2uu u meouyuHe.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocobvl 0ocmasKu 1eKapcma.



JleMoHCTpanumn

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

Tabmumpsl u cxemsl: «buocunrtes Oenkay, «['enernyeckuit kom», «Bupycen,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOJEIIN BUPYCAy.

Tema 8. 7ZKu3HeHHbIN HUKJ KJICTKHU

Knerounsii mukia, ero mepuonbl u perymsmus. Matepdasza m MuTo3.
Oco0OeHHOCTH TIpolleccoB, MpoTekamux B HHTepdasze. [loAroToBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUM U
MOCTCUHTETHYECKHUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — permkanuda. [Ipuamuner perumkannn JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanusm pernkaunu JJTHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u

TejaoMepaza. XPOMOCOMHBIM HAOOp KJIETKM — KapuoTwm. JIUTUIOWIHBIA U
rariougHbeli  HabOpsl  XpoMocoM. ['omosiornunble  XpoMocoMbl. [lonoBbie
XPOMOCOMBL.

[enenne xnetkn — wmuto3. CraguMm MHTO3a W NPOUCXOIAIIME B HHUX

npoueccsl. Tunbl MuTo3a. KapuoknHe3 u 1UTOKMHE3. buonorndeckoe 3HadueHue
MHUTO3A.

Perynsiius MUTOTHYECKOrO IUKIA KIeTkU. [IporpamMmmupyemasi KieTouHas
rudesb — afnomnTo3.

Knerounoe sapo, XpoMocombl, (yHKIIMOHAJIbHAasi Te€HOMHKA. Mexanusmuol
npoaugpepayuu, oughgepenyuposku, cmapenus u eubearu kiemox. «l{ugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIIEMKU.

JleMoHCTpauun

Tabnuiel U cxeMbl: <«OKWU3HEHHBIN MUK KIETKW», «Muros», «CtpoeHue
xpomocom», «Pemmukanusa JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KJIeTKax
KOpeIIKa JIyKay.

JlaGoparopnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOTIperapaTaxy.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 9. Ctpoenue u GyHKUMH OPraHM3MOB

buonorunyeckoe pazHooOpasue OpraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTpPOEHUS W KU3HENCSITCIIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIU, APyTrHe NPOTUCThl. KOJOHMUaNbHbIE OPTaHU3MBI.



B3anmocCBsA3p 4YacTell MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe 1enoe. I'omeocras.

Tkanu pacreHunid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
IOKPOBHAs, IPOBOJAIIAS, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacnonokKeHusl TKaHEeW B opraHax pacTeHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIBI )KUBOTHBIX TKAHEH: 3MUTEIUAIbHAs,
COCUHHUTENbHAs, MblIeyHas, HepBHas. OCOOEHHOCTH CTpoeHus, (PyHKUUNA H
PacCIIOIOKEHUS TKAHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M TE€HEpAaTHBHBIE OpraHbl pacTeHHid. OpraHsl H
CUCTEMBI OPTraHOB JXMBOTHBIX U yesnoBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbI1 M BHyTpeHHHU ckener. CTpoeHue u
THUIIBI COEUHEHUS KOCTEH.

JIBrokenue  OpraHusMoB.  JIBWJKeHHME  OJAHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTIOKJIETOYHBIX PacTEHHI:
TPONU3MBI M HACTHH. JIBM)KEHHE MHOTOKJIETOYHBIX JXHUBOTHBIX M 4YEJOBEKa:
MbllIeyHas cucreMa. Pediiekc. CkeneTHple MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. llormomienue BOABI, YIVIEKMCIOTO Tra3a H
MHUHEPAJIBHBIX BEIIECTB pacTeHusAMU. lIutanue >xMBOTHBIX. BHyTpHIomocTHoe u
BHYTPUKIIETOYHOE NUIIEBApeHHE. [IuTaHMe MO3BOHOYHBIX >KUBOTHBIX. OTHEIbI
MUILIEBAPUTENBHOTO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [Ipixanue pacteHuil. J{prxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KokHoe npixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. JpIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOECHUS JIETKUX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTeMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHULl U
MieKonuTaromux. Perymamnus apixanus. JprxareabHble OOBbEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepare,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLHUOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opraHusmoB. Beigenenuwe y pacteHui. BeiaeneHuwe y
*KUBOTHBIX. CokparurenbHble Bakyoiad. Opranbl BbaeneHus. OuibTpanus,
CeKpelrst U 00paTHOE BcachbIBaHHE KaK MEXaHU3Mbl PabOThl OPraHOB BbIICTICHHUS.
CBs13b TIOJIOCTH TeJa C KPOBEHOCHOM U BBIJIEIUTENBHON cUCcTEMaMu. Beljenenue y



MO3BOHOYHBIX KUBOTHBIX U YenoBeka. [louku. CTpoeHrne M (QyHKIHMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MPOCTEHIIMX. 3allMTa y MHOTOKJIETOYHBIX PACTCHHM.
Kyrukyna. CpeacTBa macCUBHON U XUMUYECKOU 3a1{uThl. DUTOHLIUIBL.

3amMra y MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3ammra opranm3ma oT OojesHel. MimMmyHHas cuctema denoBeka. KieTodHbrii u
T'YMOpaJbHBIH UMMYHUTET. BpoXn€HHBIH W OpHOOPETEHHBIN CHenUPUICCKUMA
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®. M.
bepner, C. Tonerasa). BocranurensHble OTBETHl OpraHu3MoB. Ponb BpoxKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymanus |y OpraHmsMoB. PasgpaxkumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpakumMocTb W perysinus y
pacTeHuii. PocToBbIE BEIECTBA U UX 3HAUYCHHUE.

HepBHas cucreMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKMBOTHBIX. OTHENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycinoBHbie U yCI0BHBIE pE(DIEKCHI.

['yMopasibHast peryisiius U SHAOKPUHHAs CUCTEMA XMBOTHBIX M 4YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWicTBUE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanamo-runodusapHas
cucrema.

JlemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuubl u cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepun», «llpocreiimme», «Opranbl LBETKOBBIX PAaCTEHUN»,
«CucTteMbl OpPraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHHE cTeOIIs»,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «[KaHM MKUBOTHBIX», «CKEIEeT 4elIOBEKay,
«IImmeBapurenpbHass cucrema», «KpoBeHocHas cucrema», «JlpIxarenpHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MplIlieuyHas ~ CUCTEMay,
«BplgenurenbHas CcUCTEMa», «DHAOKPHHHAs cuctema», «CTpOEHHUE MBIIIIBD,
«Ammynurer»,  «Kuimieuynomonoctuele»y, «CxemMa  TNUTaHUS  PACTECHUN»,

«KpOoBEHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOeHHE THIPBDY,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHE IOKIEBOro uepms», «HepBHas
cuctrema poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTamux», «HepBHas cucrema uenosekay, «Pediexcy.



OOopyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKPOIPENaparbl OJHOKIETOYHBIX
OpPraHU3MOB, MUKpPOINpPENapaThl TKAHEH, pPAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOKHUX, KUBBIC JK3EMIUISIPhl KOMHATHBIX PACTCHUM, TepOapuu
pacTeHUM pas3HbIX OTACNIOB, BIIAXKHBIE TMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00OpyIOBaHUE 7Sl IEMOHCTPAIIMU TTOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmaia u OelIKOB Mo JeHCTBHEM (PEpPMEHTOB, 000PYIOBaHHE IS
JEMOHCTPALIUU OMBITOB MO0 U3MEPEHHUIO KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX ABUKEHUHN, MOJIEIN TOJIOBHOT'O MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEW pacTeHUIN.

JlaGoparopHasi pabora «/3ydyeHne TKaHEeN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB [IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHoxeHne U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHHUs OPTraHU3MOB: Oecrosioe (BKJIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecnonoro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CIHOPYJIALIMS,
(dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBeie kneTku, win ramersl. Menos. Craguun
Mmeno3a. [loBenenne xpomocom B Meniose. KpoccuHrosep. bUomornyeckuii CMbICi
M€Ho03a M IIOJIOBOTO Tpolecca. Mero3 M €ro MeCTO B JKU3HEHHOM IUKJIE
OpraHU3MOB.

IIpensapoasiiieBoe pazsutue. ['ameToreses y >kMBOTHbBIX. 110710BbIE Kene3sl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeToK. CrepMarorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHE M SMOPHOHANBHOE pa3BUTHE KUBOTHBIX. (CrocoOsl
OIUTIOIOTBOPEHMS: Hapy)HOE, BHyTpeHHee. [[apTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenesz — 00Ha u3 2naubix nPoodIem IMOPUOTIOSUL.
Konyenyua mopgoecenoe u mooenu mopghozenesa. Cragun >MOpHOreHes3a
XKUBOTHBIX (Ha mnOpumepe Jsarymku). JpobOnenume. Tumbsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanHoe OpobaeHue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMUTAIOUIMX. 3apOJABIIIEBbIC JUCTKH
(ractpynsiuus). 3akiiajika OpraHOB U TKAHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIONICTOCS 3apojbliia (dMOpHOHANbHAS WHIYKITWSA).
3akiajka TUIAaHA CTPOEHMSI JKMBOTHOTO KaK  pe3yJbTaT HEepapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3IHYHBIX
(bhaKTOpPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButne xuBOTHBIX. [locTamOpuonaneHelii nepuon. Ilpsimoe u
HenpsiMoe pasBuTthe. PaszButue ¢ meramopdo3om y O€CrO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYecKkoe 3HAYEHUE TMPSMOr0 U HENPSMOTo



pPa3BUTHSA, UX PACIPOCTPAHEHUE B MPUPOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX M YesioBeka. CTaauu MOCTIMOPHOHAIEHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepuoasl onTorenesa uenoBeka. CTapeHne U cMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasMHoxxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHue CIOp B IIpolecce Meilo3a.
['ameTtorene3 y pacteHuil. OIUIOZOTBOPEHHE W PA3BUTHE PACTHTEIBHBIX
opraHu3MoB. JIBoitHOE OIJIOJIOTBOPEHUE Yy IBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasmHoxkeHHe», «Tumbl Oecrnonoro
pa3MHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAJb», «Pa3MHOXEHHE SBIIIECHBI»,
«Pa3MHO)eHue Tuapby, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CtpoeHue
ANIEKIETKH W criepMaTo3ousiay, «OCHOBHBIE CTaAuU OHTOTreHe3a», «lIpsmoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHe MaucKoro xyka», «Pa3zButme capaHum»,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOAOTBOPEHHUE Y LBETKOBBIX PACTCHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYAOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UUKI MXa», <OKW3HEHHBIM LUK
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaThl SHIEKIECTOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHoB pPa3MHOXKEHHSI BBICHINX
pacTeHun».

Tema 11. I'eHeTuka — Hayka 0 HaCJAEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoOB

Hcropust cTaHOBICHUS ¥ pPa3BUTHS TE€HETUKH Kak Hayku. Paboter I
Menpens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTHU
reHetuku. Pabotel H. K. KonwiioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHE MOHATHUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YACTAS JINHUS, THOPUIBI, TEHOTHUII, (PEHOTHIL.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTMYECKUNA,  LUTOJIOTHYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pusz, T. Mopran, H. K. Konsuos, H. W.
BasunoB, A. H. benosepckuid, I'. JI. Kapneuenko, FO. A. ®ununuenxko, H. B.
Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTObI TeHETUKIY, « CXEMBbI CKPEITUBAHUS.

Jlabopatopuas paGora «/lpozoduna Kak OOBEKT TI'E€HETUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHnenss — 3aKOH
eAMHO00pa3us THOPUIOB MEPBOTO MokosieHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacIleIUIeHUs MPU3HAKOB. LIUTOJIOrMYeCcKre OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ unores3a YucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMexyTouHbIN XapakTep HACIEOOBaHUS.
Pacumieruienre npu3HakoB ITPU HEMTOJIHOM JTOMHUHUPOBAHUU.

JurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH el — 3aKOH He3aBUCUMOTI0
HacleJOBaHUsl ~ Mpu3HaKkoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpeILBaHUS.

CuennienHoe HaclieqoBaHue npusHakoB. Pabotel T. Moprana. CremnsieHHoe
HACJIEJOBAHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUS HACIIECACTBEHHOCTH.

['eneTnka noja. XpoMOCOMHBI MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHeIi M rereporaMmeTHbld moi. ['eHermueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanve npu3HakoB, CHETUIEHHBIX C ITOJIOM.

['eHoTuI Kak 1enocTHas cucrtema. [lenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3auMonencTBUE HEaUICNbHBIX T'€HOB.
Kommniementapunocts. Onuctas. [loaumepusi.

['eHeTYEeCKUI KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX M YEJOBEKa, a
TaK)Ke (PU3MOJOTMYECKUX TMPOIECCOB, TMOBEIECHUS W KOTHUTUBHBIX (PYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXAaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHKpPOOMOM». ['eHeTMdyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HACJIEZICTBEHHON MH(POPMAIH B TOKOJCHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmumpst u cxemsl: «IlepBriii 1 BTopoil 3akoHBl Mennensy, «TpeTuil 3akoH
Menpens», «AHanusupymollee CcKpelmuBaHuey, «HemomHoe nOMHUHUpPOBaHHEY,
«ClenyieHHOEe HAacleI0BaHUE MPHU3HAKOB y Apo30dmiby, «l'eHeTuka monay,



«Kapuotunn uenoBeka», «Kapuotun apozodpmiby, «Kapuotunm OTHIBD,
«MHOXeCTBEHHBIN ajaenu3m», « B3aumMo1eicCTBUE T€HOBY.

O6opynoBanue: MOAENb JJIs JEMOHCTpAIlMM 3aKOHOB €IWHOOOpa3us
rUOpUJIOB TIEPBOTO TOKOJICHUST M PACIICTUICHUS TPU3HAKOB, MOMACHb IS
JIEMOHCTpallUM 3aKOHA HE3aBHCHUMOTO HACJICJAOBAaHMUS MPU3HAKOB, MOJAEIbL s
JIEMOHCTPAllUK CIEIJICHHOTO HACJIEIOBaHUs TMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozodumay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUS y APO30(PHIBD».

IlpakTnueckass  padora  «/M3ydyeHue  pe3yJbTaToB  JUTHOPHUIHOTO
CKpEIIMBaHUS y APO30(PHUIBDY.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzanmoneiictBue reHoTuna W cpenbl npu  (GopMUpoBaHUW (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIC M KOJMYECTBEHHBIC MPU3HAKU. Bubl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS! U HACJICICTBECHHAS.

MopaudukanuonHass U3MEH4YMBOCTh. Ponb cpeasl B GOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BaprannoHHBIM
psia u BapuanmonHas kpubas (B. Moranncen). CpoiicTBa Moau(UKAIMOHHOM
W3MEHYUBOCTH.

['eHoTUIMUECKass U3MEHUYUBOCTh. CBONMCTBA T€HOTUITMYECKON NU3MEHUYHMBOCTH.
Buapl reHOTUTIMYECKON NM3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. MeW03 M IOJOBOM IIpolecc — OCHOBa
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON H3MEHUYNBOCTH B CO3IaHUU
T€HETHYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIbl MyTalnuii: T€HHbIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLUUMPOBAHHBIE MYyTaluu. SnaepHele U
HuToIIa3MaTuyeckue Myranuu. CoMaTUYECKHe U TMOJIOBble MyTanuu. [IpuyuHbl
BO3HUKHOBEHUs MyTauui. MyTareHbl W WX BIHMSHHE Ha OpraHU3MBL.
3aKOHOMEPHOCTA MYTAILMOHHOIO MpoIecca. 3aKOH TOMOJOTHMYECKUX PSJIOB B
HacienctBeHHo u3MenuuBoctu (H.M. BaBunoB). BHeszepHass M3aMEeHUMBOCTh U
HACJIEJCTBEHHOCTb.

OnueceHemuxa U SNUSCHOMUKA, pPOJb  SNUSEHEMUYECKUX ¢Hakmopos 8
HACNe008aHUU U USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuuber w  cxembl: «Bumbl u3MeHunBocTH», «MoauduKamoHHAs
W3MEHYUBOCTHY, «KomOunaTuBHas U3MEHYUBOCTH, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckne 3a0071eBaHUS YEIOBEKaY, « BUIIbI MyTanuii.



OOopynioBaHHE: KUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHnku (dotorpadun) )KUBOTHBIX C Pa3IMUYHBIMHA BUJIAMU U3MEHYUBOCTH.

JlaGoparTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTH. llocTpoeHue BapHallMOHHOTO psfga W
BapUALMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtamuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun uvenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAHUS T€HOMa
yenoBeka.  MeToabpl  M3y4eHUsT T€HETMKH  4YEJIOBEKa: TE€HEaJlOrMyecKui,
OIM3HEIIOBEIN, LIUTOr€HETUYECKU, MOMYJISLIMOHHO -CTAaTUCTUYECKHM,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHoe ONpENIECIICHNE Tr€HOTUNA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHble 3a005ieBaHus YeloBeKa. [ eHHbIE 1 XPOMOCOMHBIE
O00ne3HH 4YenoBeKa. bolle3HM C HACIEACTBEHHON MpeapactoyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW TE€HETUKU B MPEAOTBPALICHUU U JICUEHUN T€HETUYECKUX
3a00yieBaHUI 4YenoBeKa. MeanKo-TeHeTUYeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIeTKU. [loHsTHE «TE€HETUYECKOTO rpy3a». JTUYECKUE ACHEKTHl MCCIEIOBaHUN B
00JIaCTH pelaKTUPOBAHHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENIOBEKa K
(bu3MYEeCKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolle cpeabl. I'eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJI0BEKA K NATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun udenoBeka», «MeToabl U3yYeHUs T€HETHUKU
yesnoBekay, «I'eHeTnueckue 3a00J€BaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanus H CEJeKUUs. 3apOoKICHHE CEJeKUMH M JIOMECTHKAIIHH.
Yuenne H. WM. BaunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHHil. Ponb ceneknuu B CO3JaHWHM COPTOB PACTEHUN U MOPOJA
)KUBOTHBIX. CopT, mopoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX pSJIOB B
HaciaeAcTBeHHOM wm3MeHunBoctTy H. WM. BasunoBa, ero 3HaueHue I
CEJICKITMOHHOU PabOTHI.

Metoasl cenekMOHHOW paboThl. VckyccTBeHHBIN OTOOp: MAacCOBBIM H
WHMBUIYaJIbHBIN. Otanbl  KOMOWHALIMOHHOM  CEJIEKIIHUU. HcnbiTanue
Ipou3BOAUTENEH MO TOTOMCTBY. OTOOp MO TE€HOTHUIy C TOMOIIBIO OIICHKH
¢dbeHoTuIa TOTOMCTBA U OTOOP IO TeHOTHUITY ¢ TomonIbio aHanm3a JJHK.

HcKycCTBEHHBII ~ MyTareHe3 Kak  METOJ ~— CEJIEKUMOHHOW  padoThI.
PaguanmoHHbIN 1 XMMUYECKUN MYTareHe3 Kak UICTOYHUK MYTallMi y KyJbTYPHBIX



dopm opranusmoB. lcrnonp30BaHHE TE€HOMHOIO PEJAKTHUPOBAaHUS W METOJOB
pexomOunanTHbIX JJHK m1st monmydenus ucxoaHoro Matepuana Jiisi CENeKIUu.

[lonyuenune ITOJIMTUIONUIOB. BnyTtpuBunosas ruOpuaAn3aIus.
bnuszkopoacTBeHHOe  cKpelluMBaHue, WiaM  MHOpuauHr.  HepoxacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc u ero mpuuuHsbl. Vcmnonb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas rulpunusanud. lIpeononenue Oecrutomus
MEXBHUI0BBIX THOPUA0B. JlOCTI)KEHHS CEJICKIIUU PACTEHUI U )KUBOTHBIX. «3enénas
DpesonoyuUsy.

CoxpaHEeHHE M U3Y4YEHUE I€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PAaCTECHUHN U
UX JUKUX poOAMYed i  CO3AaHMsT  HOBBIX COPTOB M THOpUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2EHEMUYEeCKUMU PeCcypcaml CelbCKOXO3AUCMBEEHHbIX U NPOMBICIIOBbIX HCUBOMHBIX
8 YeAX YIYUUEeHUs CYUWeCm8YIouux 1 co30aHUsl HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MoM yucie ¢ NpuUMeHeHUueM COBPEeMEHHbIX Memo008 HAYUHbIX UCCAe008aAHUL,
nepeoosvix uoeti U NePCcneKMUBHbIX MEXHOI02U.

JleMoHCTpauumn

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

Tabmuips! u cxembl: «LIeHTpBI MPOUCXOKICHHUS 1 MHOI000pa3us KyJIbTYPHBIX
pacTeHHI», «3aKOH TOMOJOTHYECKUX PAIOB B HACJIEICTBEHHOM M3MEHYMBOCTIY,
«Metogpl cenekuun», «OtnanéHnas rudbpuanzanus», «MyTtareses.

JlaGopaTopHasi padora «/3yyeHrue cCOPTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydyeHrne METOIOB CEJIEKIIUU PACTECHUI.

IpakTnueckas padora «lIpuBnBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHMS CEJIEKI[MM PACTCHHU |
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B JaOOPaTOpHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO ILIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKass OMOJIOTHUA

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTUU, — KJIETOYHbIE U TKAHEBBIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHOJIOTUS:  XJIEOOMEUeHUE, TMOIyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOJenne. Mukpoouonornyeckuid cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHonoruu. [Ipons3BoacTBo 6enka, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBIO IOJYyYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJEp KaIINX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUYECKUE TTYTH.



Kierounasa unxkeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuAM3ausi W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujioB B CEJIEKUUHM pacTeHui. [lonyuenue
MOHOKIOHANbHBIX aumumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHbIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PekoHCTpyKIus
AWLIEKIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METO TpaHCIUIAHTAlUU SIAEpP KIETOK.
Texnonoeuu  0300poéneHus, KYIbMUGUPOBAHUSA U  MUKDOKIOHATLHO20
DA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TE€HAa U
KoHCcTpyupoBanue pekomonHantTHeIX JAHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHUE U 3TUYECKUE TPOOIEMBbI TEHHOW MHKEHEPUHU.

Menunuackue 6unorexHojorun. [loctrenomuas nudposas meauimua. [T1P-
JIUarHocTuka. MeraOOJOMHBIM aHaiau3, TEeHOLIGHTPUYECKUH aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHUS €ro 370pOBbs. MCIonp30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OumoumkeHepus nns pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHH TPEXMEPHOro OMOMpPHUHTHUHTA M cKaddoiaunara
JUISL peLIEHUs 3a]1a4 [IEPCOHATN3NPOBAHHOW MEINLIUHBI.

CoznaHrne BEKTOPHBIX BaKLUMH C LEJIbl0 o0ecrneyeHruss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbynkuuonuposanuss PHK-congepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsbl: «/Mcnoap30BaHNEe MUKPOOPTAaHU3MOB B NMPOMBIIIIIEHHOM
IIPOU3BOJICTBEY, «KileTouHas nHxkeHepUs», «I €eHHass HHKEHEPUS.

JlabopaTtopHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llorydyeHrne MOJTOYHOKUCITBIX TPOTYKTOBY.

IKeKypcusi «bHOTEXHONOTMA — BaXKHEWIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBuTHE JBOJIOLHOHHBIX NpPeACTABJICHHMN B
ouoJiorun

OpomtounonHass teopuss Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUS
napBuHu3Ma. JKnusHe 1 HayuyHas festensHocTs Y. /lapBuHa.

JIBroKyIIMe CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHAs M3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).



Odopmiienne cunteTndeckor Teopum dBomonuu (CTDI). HeiwtpansHas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAST OuOJIOrusA. 3HAYCHUE
HBOJIIOLIMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHCcTpanuu

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Krosne, Y. lapsun, C. C. UerBepukos, . U. IlImaneraysen, . Xonnern, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoid mnpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
npUCHoCcOOIeHnit y pacTeHuii M KUBOTHBIX (o Jlamapky)», «Kapra-cxema
Mmapiipyta nyremectsus Y. lapsunay, «Haxonku Y. apBunay, «@opMbl 00pbOBI
3a cyuiectBoBaHue», «lloponabl romyOei», «MHoOrooodpasue KyJabTypHBIX (opM
KarycThl», «[1opopl JOMANIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «CxeMa COOTHOIIEHMS MABIKYIIMX CHJ 3BOJIIOLHUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKOM TEOPHUH IBOTIOLIUN.

Tema 2. MUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas eIWHULA 3BOJOUUH. COBpEMEHHBIE METOMbI
OLIEHKM TEHETHYECKOro pa3HooOpa3us M CTPYKTyphl nomyusauuid. M3meHeHue
reHo(oH/la TOMYJALMM KakK »3JIEMEHTAapHOE SBOJIOLHOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOphl (IBMXKYILHUE CHUJIBI) JBOJIONMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHANpaBJCHHbIE W3MEHEHHUs YacToT ajulesied B  momymsauusax. Oddext
OCHOBAatelsl. JDgpgexm OymuLioyHo2o 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos 6
oonvuwux  u  manvix  nonyiayusx.  Murpauud.  M3omAuus  mOMyINSIMA:
reorpadudeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (pernpoayKTHUBHAs).

EctecTBenHbIii oTOOp — HampaBisommii (GakTtop dSBOMOIUU. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAaOWIM3UPYIOIIUN,  pa3pbIBAIOIIMMA
(nm3pynTtuBHbIi). [lomoBoit 0TOOP. BO3HHMKHOBEHHE W HBOMIONUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0IeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLHUU.
Bo3nukHoBeHne — mpucnocoOieHu y — opraHu3mMoB.  ApoMopdo3bl  H
yuanoananrtauuu. [lpumepsl npucnocoOaeHuil y opraHu3MoB: MOPQOJIOrHYECKHE,
dbusnonoruyeckue,  OMOXUMUYECKHe,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpa3oBaHue Kkak pe3ynbTar
MUKpO3BOMIOIMH. W3omsmus — ximodeBod ¢aktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONaTpUUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rubpuanzanys). JmTuTenbHOCTh 3BOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOTIOTUYECKOTO pa3HOOOpa3usl.

Ponb  »BOMOIIMOHHONW OWMOJOTMHM B pa3pabOTKe HAyYHBIX METO/IOB
coxpaHeHusi 6bropazHooOpasusi. MUKPOIBOIIONKUS U KOABOJIIOIUS MApa3uTOB U UX
x03s1eB. Mexanu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CIOCOOBI
OOpBOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTalmoHHasT HU3MEHYMBOCTHY, «llomynsnnonnas
CTPYKTypa BuAa», «Cxema MposiBIEHUS 3aKkoHa Xapau—BaiinOepray, «IBmxynme
CWJIBl ABOJIFOLUNY», «IDKOJIOTMYECKass M30JSIUs MOMYJSUUNA CEeBAHCKON (openny,
«l'eorpaduueckass M3OJSAMUS  JUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «llomynsiOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JEUCTBUS €CTECTBEHHOro o0T0opa», «®Popmbl OOpsOBI 3a CYILIECTBOBAHUEY,
«MBaycrpranbaslii MenaHu3m», «/KuBble nckonaeMbiey», «llokpoBUTENIbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX ),
«®uznonornueckue aganrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTHY, «Kputepun Buna», «Bunbl-nBoiiHukn», «CTpykTypa BHAAa B
npupojsie», «Crnocodsl BugooOpazoBaHus», «leorpaduyeckoe BUA000pa30BaHUE
TpEX BUJAOB JaHIBIIICH», «IKOJOTMUYECKOE BHUA000pa3OBaHUE BUIOB CHHUIDY,
«ITonmumonasl pacteHuiy, «KamycTHo-peneuHblil THOPUI.

O6opynoBaHue: repOaprun pacTeHHM, KOJUICKIIMK HACEKOMBIX, Uydesia ITHI] U
3Bepeil C MpuMepamMu pas3IMYHBIX TMPUCIIOCOOJIEHUN, Yydyena MTUIl U 3Bepeu
pa3HBIX BHJIOB, TrepOapuu pacTeHUM ONM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnass paGora «BpIsiBIeHHEe HW3MEHYMBOCTH y OCOO€H OJHOTO
BUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOseHuss  OpraHu3MOB U UX
OTHOCHUTENbHAs 1€1€CO00Pa3ZHOCTDY.

JlabopaTopnasi paGora «CpaBHeHHWE BHUJOB 10 MOp(}OIOrHIecKoMy
KPUTEPUIOY.

Tema 3. Makpo3BoJironus 1 €€ pe3yabTaThl

MeTtonbl  M3y4deHHS  MaKpOAIBOJMIOLMH. [laneoHTONOrM4YecKkue MeTO/bl
uzydyeHus: odBoionuu. Ilepexonupie @QopMbl U (PUIOrE€HETHUECKHE  PAJIBI
OpraHU3MOB.

buoreorpaduueckue meTonasl u3ydeHus sBomonuu. CpaBHEHHE (IIOPHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obGmactu 3emnn. Bumpl-
DHIAEMHUKHU U PEIUKTHI.



OMOpUONIOTYECKHUE U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3yUCHUs
BOMIIOLMHU. ['€HeTHYeCKMEe MEXaHU3Mbl 3BOJIOLUMA OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOrMYHBIE W  AHAJOTMYHBIE  OPIaHBI.
PyauMentapubsle  opranbl M araBu3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  W3Y4YEHHUS  HBOJIIOIMUHU.
['omonornusble TeHbl. COBpPEMEHHBIE METO/Abl MOCTPOEHHUS (PUIOTE€HETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallM{ U SBOJIIOLIUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMONUU. [Ipunyun cmenvt yHKYuUl.
HeobOpatumocTs sBomtonnu. AfanTuBHas paauaiuvs. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnnep, 3. ['eKkeb.

Tabmuubl 1 cxembl: «DUIOTeHETHUECKUIN PsIl JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punnodpute»,  «CeMeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emin», «llpelid KOHTUHEHTOBY,
«Penuktey, «HauanpHble cTagud 3MOPUOHAIBHOIO Pa3BUTUA TO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTHYHbIE OpraHb», «PyIuMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLIUI.

OOopynoBaHue: KOJUICKIIMU, TrepOoapuu, MYJSIKH MCKOMAEMbIX OCTATKOB
OpPraHW3MOB, MYJISI>KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble TrUMoTe3bl NPOUCXOXKACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JloHayuHble IpeICcTaBICHUs O 3aPOKICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIECHUS KU3HU U €€ ONpPOBEp)KEHHE orbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPraHUYECKOU 3BOJIIOLIUH. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHYECKass HBOJIONUSA. AOWOTEHHBIM CHHTE3
OpraHnYecKux BemecTB u3 HeopraHndeckux. Ombir C. Mumiepa u I'. HOpwu.
OOpazoBanue mnonuMepoB U3 MoHoMmepoB. KoamepBathHas rumnoreza A. U.
Omnapwuna, TUoTe3a nepBUIHOTO OynboHa J[>k. XonmeliHa, reHeTHuYecKas TUIoTe3a
I'. Ménnepa. Pubosumsl (T. YUek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHrue MEMOpPaH U BOSHUKHOBEHUE IPOTOKIIETKH.

HUctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHYECKHE
octaTkd. ['eoxpoHosoruss u e€ wMeroapl. OTHOCUTENbHAasE H aOCONIOTHAS
re0XpOHOJIOrus. I'€0XpoHOIOrHYecKasl Kala: 30HbI, 3Pbl, IEPUOJIBI, STTOXH.



HauvanbHbie sTanbel opraHnydeckod 3Bomtonuu. llosiBieHue u 3BOMOLMSA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboian3Ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKH KaK aHaJIOr MEPBbIX Ha 3€MJIE COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienue 3ykapuoT (CUMOHOreHe3). DBOJIOIMOHHOE TPOUCXOKICHHE
BUpYycOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'pYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE A3Talbl ABOJIOUUUA BBICHIMX pacTeHuil. OCHOBHbIE apoMOP(O3bI
pactenud. Beixoxm pacreHnit Ha cymy. [losiBieHHWe CHOpPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxknaeHue UIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLHMHU KUBOTHOrO MHUpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas dayna. KemMOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIUS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuouit u pentwiuid. [IpoucxoxaeHne MIESKONMUTAIOMUX |
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIMO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM U MEpHOJAM: apXeu, MPOTEPO30il,
najgeo3o0i, Me3030M, KaifHO30i. OOmas XapakTepucThKa KiIuMaTa W
reojiornyeckux npoueccoB. [losBieHHE W paclUBET XapaKTEPHBIX OPTraHU3MOB.
VYrneobpa3zoBaHue: €ro yciioBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — 3KOJIOTHYECKHE KPU3HUCHI MpOoUUIoro. IIpuunuel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJOTMYECKUI KpPU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopazHo0Opa3us Ha 3eMIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [IpuHIuMnel kiaccudukauuu
opranu3MoB. OCHOBHbIE CCTEMAaTHUYECKUE TPYMIIbl OPraHU3MOB.

JlemoHcTpanuun

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumiep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [1actepa mo
M3YUYECHUIO CaMO3apoxJaeHusl ku3Hu», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HBONIONUNY»,  «l'€OXpOHOJIOTHYECKas  IIKajay,
«HauanpHbIe dTanbl OPraHUYecKon HBONIOIUNY, «CxemMa o0pa3oBaHUS JdYyKAPUOT
nyTéM cumoOuorenesa», «Cucrema XUBOW mpupoabl», «CTpoeHue BHUpYycCay,
«Apomopdossl  pacrenuit», «Punnoputh», «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounsie Boaopocnn», «Mxwm», «l[lanoporHukm», «l'omoceMenHble
pacteHusi», «Opranbl I[BETKOBBIX pacTeHUi», «CxeMa pa3BUTUSL KHUBOTHOTO
Mupa», «Apomop¢o3bl KHUBOTHBIX», «lIpocreiimme», «KuiedHnonoaoctHeiey,
«IInockue 4EPBUY, «YUneHucroHoruey, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeucKom spe», «Pa3BUTHE KNU3HU B MPOTEPO3OUCKON dpey, «Pa3BuTHE )KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU dpe», «PasButue xu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHHM Pa3IUYHBIX OTIEJOB, KOJUICKLIUU
HAaCEKOMBIX, BIIYKHBIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMU
WUIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl WU 3BEpEN,
KOJUIEKIIMM OKAMEHEIOCTEHN, IMOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  snaGoparopHass  padora «MogenupoBaHUE — OMBITOB
Muiepa—tOpu 1o n3ydeHno abMOreHHOTO CUHTE3a OPraHUYeCKUX COEIMHEHUN B
NEPBUYHON aTMOchepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydeHue O0COOEHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTHAEIIOB).

IpakTnueckas padora «M3yueHre 0COOCHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eja0BeKa — AHTPOIOT eHe3

Pa3znensl n 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTHH.

CraHoBIEHUE TPEACTABICHUA O IMPOUCXOKICHUM YEJOBEKa. PenurmnosHeie
B033peHMs1. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE TOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMH:  CPAaBHUTENIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTUYECKHE, b13M0JI0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTIn4mus 4enoBeKa OT )KUBOTHBIX. [IpAMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHe roJoBHOrO MO3ra U BTOPOU CUTHAIBHOMN
CHUCTEMBI.

JIBrkymiue cuiibl ((pakTOpbl) aHTPOIOTeHe3a: OMOJOTUYECKUE, COLUATbHBIE.
CooTHolIeHNE OMOJOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4YenoBEeKOOOpas3Hble O00E3bSIHbBI
(POKOHCYJIBI) ¥ paHHUE MTOHTHJIBI — OOIIME MPEIKH YeTTOBEKOOOPa3HBIX 00E3bsIH
JoJie. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtojeh. UenoBeKk yMenbli, MepBbie
V3TOTOBJICHUS OPYAUM TpyAa. UenoBeK NpsIMOXOMAIUN U MEPBBINA BBIXOJ JIFOAEH
3a  mnpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  0OmME  MpeoK
HEaHIEPTaJIbCKOr0 YEJIOBEKA U YEJIOBEKA pasyMHOTo. YeaoBeK HeaHIepTaIbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHHUCOBCKHI 4EJIOBEK, OCBOECHHME KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka 1 NajgeoOreHOMHUKA.



OBOMIONHS COBPEMEHHOTO dYelloBeka. EcTecTBeHHBIN OTOOp B MOMYJSIUSAX
yenoBeka. MyTanuoHHBINH Tiporiece u moaumopdusMm. [lomymnsiiimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEeKT OCHOBATENS» B TMOMYJIAIHIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckne pacel. [lonarne o pace. bosbiime pacel: eBporneouHas
(eBpasmiickasi),  aBCTpajO-HErpoujHas  (PKBAaTOpUaibHas),  MOHIOJIOMJHAS
(a3uarcko-amMepukaHckas). BpeMss M myTH pacceleHHs] 4YellOBeKa MO IUIaHETe.
EnuHcTBO  4yenoBeuecknx — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeJOBEKa K Pa3HbIM YCJIOBHUSM OKPYXKAIOIIEH Cpelbl.
Bnusnue reorpaduueckoit cpenbl u apedidpa TeHOB Ha MOPQOJIOTHIO U
(U3HOJIOrHIO YETIOBEKA.

MexaucuMiinHapabple  MeToJbl B (u3uueckod  (OMOIOTHYECKO)
AHTPOMOJIOTHH.  DBOJIOUMOHHAS ~ AHTPOIOJIOTUA W NAJCOAHTPOIOJIOTHUS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUS MPUPOIBI YEIIOBEKA.
HccnenoBanre KOABOMIOIUKN OUOJIOTUUECKOTO U COIMATIBLHOTO B UETIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. apsun, JI. JIuku, 4. 5. Porunckuit, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTUMY, «I 0JTOBHOM MO3T YeJIoBEKay,
«YenoBekooOpa3ubie 00€3bsHb», «CKeleT deloBeKa U CKEJeT IIUMITaH3e»,
«PynuMeHTBI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « IBOJIOLIMOHHOE
JIpEeBO  ueloBeka», «ABcTpamonuTek», «UYenoBek  ymenslity, «Yenosek
NPSIMOXOIAIINIY, «JleHncoBCckui yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl 3BOIIOLNH YEIIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMpeIMETOB MaTepHaIbHOM
KyJIbTYphl ~TIPENKOB 4YelOBeKa, penpoAaykuuu (dortorpaduu) KapTUH C
MUQOJIOTUYECKUMU ¢ OUOJEHCKUMU CHOKETAaMU TPOUCXOXKJCHHS UEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIEIb
yepena 4YeloBeKa M ueperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKa U KHUCTH
IIUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEH CTpPOCHUSI CKejeTa
YeJIOBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3ydeHre 3KOJIOTMUECKUX aJanTalli 4eT0BEKay.

Tema 6. Jxosoruss — Hayka O B3aMMOOTHOLIECHHUSIX OPraHU3MOB M
HAJOPTraHNU3MEHHBIX CHCTEM C OKPY Kaloleil cpeaoi

3apoxaeHue U pa3Butue skojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykau€Ba. Paznensl u 3amauun
sK0J0TUH. CBSI3b SKOJIOTUH C APYTUMU HayKaMHu.



Meroasl 3kosioruu. IloneBbie HaOMOAECHHS. DKCIEPUMEHTHI B 3HKOJIOTHH:
OpUPOAHBIE W JlabopaTopHble. MoJenupoBaHWE B 3KOJOTMH. MOHUTOPUHT
OKpY’KaIOIIEH Cpeibl: JIOKAIbHBIN, PETHOHANBHBIN U TTT00AIBHBIMN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWWA I YeJOBEKa. KOJOTMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3EH YEIOBEYECTBA C NMpUpPOoaod. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPhl U 3KOJIOIMYECKOM TPAMOTHOCTH HACEJICHHUS.

JleMoHCTpanumn

[Toptpetsl: A. I'ymGonsar, K. @. Pynse, H. A. Ceeprio, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsl: «Pa3gensl skonorun», «Metoasl skosorumn», «Cxema
MOHUTOPHUHIA OKPY>KaroUIEH Cpebi».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbl U 3aKOHOMEPHOCTH UX naercTBus. Kiaccuukanus
HKOJIOTUYECKUX (DAaKTOPOB: A0MOTHYECKUE, OMOTHYECKHUE, aHTpOIOreHHbie. O0me
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak 3kosnorudeckuit ¢akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHu3Mbl. DKOJOTHUECKHE TPYIIIbI
pacTeHUN M JKUBOTHBIX IO OTHOWICHHWIO K cBeTy. CHrHampHas pojb CBETa.
doTonepruoau3M.

Temnepatypa kak oskosnorudeckuit ¢dakrtop. JleiicTtBue Temmneparypsl Ha
opranu3Msbl. [loMKuIO0TEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuil dakrop. I[lpucnocobneHuss pacteHuid K
noJiiepaHuio BogHoro OanaHca. Knaccuduxarusi pacTeHUH MO OTHOLIEHHIO K
Boze. [IpucnocoOneHust )KUBOTHBIX K MU3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHuzMeHHas.  Du3uko-xumMuyeckue
OCOOEHHOCTH Cpell oOuTaHusi opraHu3MoB. [IpucnocoOneHus OpraHu3MOB K
YKU3HH B Pa3HbIX CPEIax.

buonornyeckue putmbl. BHemnue u BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBHM KU3HHU.

XKuznennole Qopmbl opranusmoB. [lonstue o xuszHeHHOU (opme.
XKuznennsle popMbI pacTeHU: 1€pPEBbs, KyCTaAPHUKHU, KyCTaAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHUOHTHI,
re0OHOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckune bakTopsI. Bunel  OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, cMMOM03 u ero ¢opmsl. [lapasurusm, kooneparus,
MyTYyaJu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJjeOHnuecTBo). Herpoduueckue
B3auMonelcTBus  (Tommueckue, (Qopuueckue, (pabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aUMOJICUCTBUU JI1 CYIIECTBOBAHHS OPTraHU3MOB B CpeJe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpanuu

Tabmuubl U cxeMmbl: «2Ikoynorudeckue (axtope», «CBETOBOM CIEKTP»,
«IKOJIOTUYECKUE TPYIIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», « TemIoKpOBHBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTMYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHU3MOBY», «bBHOJOTHYECKHUE PUTMBDY,
«Kuznennele  Gopmbl  pacteHuit», <«KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenn
NUTaHus ), «XuiHuuectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KommeHncanmuzmy.

O6opynoBanue: repbapuyd pacTEHUNW W KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIHOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIIOOUBBIC, TEHEIIOOUBHIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUSI, FepOapuu M KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBLIX pPacTeHH, dydesia NTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIIMUXCA K THUrpoduTam, Kcepodpuram, mMe30puTaM, KOMHATHBIC
pacTeHus! JaHHBIX TPYII, KOJJIEKIIUU JKMBOTHBIX, OOMTAIONINX B Pa3HBIX Cpeaax,
repOapud Y KOJUICKIIMM PACTEHUH ¢ SKUBOTHBIX, OOJAJAIOMIUX YepTaMHu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUW JKWU3HHU, TepOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aUMOCHCTBUSAX.

JlaGopaTopnasi paGora «BpbIABICHHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETa.

JlaGopaTopnasi paGora «BpbIABICHHE MPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPhI».

JlabopaTopHassi paGora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHM U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUJI0B U NOMYJISIIM A

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISIHUU. [Monymsimuss~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (Pu3ndecKux 6apbepoB U
0COOCHHOCTEM OMOJOTHH BHJIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCT,



BO3pPAaCTHAasT M IIOJOBasl CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyisiiuu. OleHKa YUCICHHOCTH MOMYJISIIUU.
JlnHaMuKa MmomyJjsanuu U e€ peryisanusa. buotnuecknii moTeHUHANT MOMYJISIUH.
MoaenupoBaHue TMHAMUKA NONYJISIUU. KpuBbIe pocTa YUCICHHOCTU MOMYJISIIIAH.
KpuBble BbDKHBaHUS. Perymnsanus YWCICHHOCTH MOMYJSIUNA: POJb (aKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUYECKUE CTPATETUN BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMUECKOW HUIe BHIa. MectooOutanue. MHoromepHas
Mozeib 3KoJiorndeckon HumM Jk.M. XarumHcona. Pa3mepbl 3K0JIOTHYECKOM
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema mnomyssinuid. Apeansl BUIOB. BHIBI M MX JKU3HCHHBIC
CTpaTeruu. IKOJIOTUUECKUE YKBUBAICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpaldid >KUBOTHBIX. buonornueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTHYECKUE XAPAKTEPUCTUKU TOMYJISIIUNY,
«ITpocTpaHcTBeHHasi  CTpyKTypa  Tomyiasiuuu», «Bo3pacTHble  mUpaMUJIbl
nonyasiuun», «CKOpPOCTh  3aCElICHUsI TMOBEPXHOCTH 3€MIJIM  PA3JIUYHBIMU
opranuzMmammn», «Mogeib 3kosornueckor HuIM k. M. XaruuHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJJICKIIMHN YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGieHuss ceMsSH  pacTeHHMH K
PacCeNICHUIO.

Tema 9. Ikosorus coo01ECTB. IKOJIOTHYECCKHE CUCTEMBI.

CooOmectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3M MeXAy
OpraHu3MaMu B OMOIIEHO3E.

OkocucrteMa kKak OTKpbiTasi cucrema (A. JIx. TeHcnu). OyHKIHOHAIBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUYECKUE OJIOKU
skocucteM. [1ouBbI U Wbl B 3kocucTemMax. KpyroBopor BEIIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TIOKa3aTelIM  dSKOCHCTEeMbl. buomacca u  mpoayKiusi.
DKOJIOTUYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamurxa sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOrEHHbIE BO3JCHUCTBUS Ha
cykneccuu. KimmmakcHoe cooGmiecTBo. bruopaznoodpasue v mojiHOTa KpyroBOpoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCTmEMbL 03EP U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MYHOp, 1€CO8, CMenell, nyCmbitb.

AHTpONOreHHbIE 3IKOCUCTEMBI. Arpo3kocucTema. ArpoueHo3. Pazmuuwns
MEXIy aHTPOIIOTE€HHBIMU U MTPUPOTHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas
dropa u ¢ayna. CuHaHTpomm3aiusi Topojckoil (ayHbl. buonormueckoe u
XO034MCTBEHHOE 3HAYCHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJIEUCTBHI OPTraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ggexkma u 6ud08-30Upukamopos (Kirouesvix
61008) 8 QyHKYuoHUposanuu sxocucmem. IIepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTEHHBIX BO3JICHCTBUM.

Mexanuzmol 8030€elicmaus 3AepA3HEHULl  PA3HBIX Mmunoe Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbI  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€lCMBUSL.
MeTo10J10THsi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX SKOCUCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuolneHo3a»,  «DKOCHUCTEMA

HMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOTO Jieca», «DyHKIIMOHAIbHbIE
TPYNIIBl OPTaHMU3MOB B JKOcucTeMe», «KpyroBopoT BemecTB B IKOCHCTEMEY,
«llenun nutanus (MacTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YUCEID»,
«IKonoruyeckas mupamusia OMOMaCChD», «IKOJOTUUYECKAs] MUpaMuaa YHEPTUN,
«O6paszoBanue 6os0Tay, «IlepBuunas cykueccus», «BoccraHoBieHue jieca mnocie
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BemECTB M NOTOK
SHEpPTHUH B arporieHo3ey, «[Ipumepsr ypOoskocucTem».

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Yydesa MTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3ydenue u onucanme ypOo0o3KOCHUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHune pazHOOOpa3usi MEJIKHX TIOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHsS B TUIIUYHBIMN OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJI0JbHBIN UJIU TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYpcHsl «IJKCKypCcHsl B arpo3kocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas IKocucTeMa

buochepa — obmemmanerapHas o0ojiouka 3eMiIH, TII€ CYIIECTBYET WIIH
CyILIECTBOBaJa >kKM3Hb. Pa3zBuTHe npeacTtaBieHuii o ouocdepe B Tpynax 3. 3rocca.



Yyenune B. U. Bepranckoro o 6uochepe. Obmactu 6uocheps: u e€ coctas. Kupoe
BEIIeCTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Ouocdeprl. OcodeHHOCTH OMOChepbl Kak
rio6abHOM 3KOCcHCTeMBI. JJuHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (yriieposia, a30Ta). PUTMUYHOCTD SIBJICHHM
B Omocdepe.

3oHaneHOCTh OWocdepnl. [lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOITMYECKHUE JIECa, BRICOKOTOPhs. KiinMar, pacTuTenbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIIH.

Crtpyktypa u QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANA U
onocdepHbIX PYHKIUIA.

JdeMoHCcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdepsl 3emn», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupoge», «KpyroBopor kuciopoia B HPHUPOIL»,
«KpyroBopoT Boasl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «Tynapay, «Taliray, «Cmemanasii jgecy, «IIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gec.

O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX .

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M WX TMpUYMHBL. Bo3zaeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHHe BO3AYyHmIHONH cpenbl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIA U KUBOTHBIN MHp. OXpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacubie kHuru. Oco0o oxpansemblie npupoanbie Ttepputopun (OOIIT).
Bboranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJIBI.
PanmonasibHOE ~ TPUPOJOMNOJIB30BAHME M COXPAaHEHHUE  OHOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00abHBIX SKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC ITOCIICACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
npouieccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl dnepeemuke. buonozuueckoe paznoobpasue u buopecypcul.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaiowjue O00OCMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U Ikocucmem. (OcHosbl



sKopeaburumayuu IKocucmem U Ccnocobo8 6opvoOLl ¢  OUONOBPEIHCOCHUIMU.
Pexoucmpykyus mopckux u nazemHvix IKOCUCmeM.

JleMoHCTpanun

Tabmuubr u  cxembl:  «3arpsisHeHHe  atMocepb»,  «3arpsi3HEHHE
ruapocdepb», «3arpsisHeHue MnouBb», «llapHukoBblil  3dpdexT», «Ocobo
OXpaHseMbIe PUPOIHBIE TEPPUTOPUNY», «MOJEIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW W >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepannu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOCHUS
OOyYalOIIMMHUCS TPOrpaMM CpeIHEro oOIero o0pa3oBaHUsl: JUYHOCTHBHIE,
METANpPEIMETHBIE U MPEIMETHBIEC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI 10 OMOIOTHHU
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYyYarOIIUMUCS POCCUMCKOM
IPaXKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAaMOONpPENENICHUI0, Haiuuue Mmomusayuu K OOydeHUI0  OHOJIOTHUH,
yeneHanpasienHoe paszsumiue BHYTPEHHUX YOEXKIACHUW JMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMN pPa3BUTHS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOITUXCS PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTaHOBKaMHU, NPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpPaBoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TIAHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MTPOTPAMMBbI 110 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW U BOCMUTATEIBHOM JCSATEIHHOCTHU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLUUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpOIlecCaM CaMOIO3HAHMS, CAMOBOCHHUTAHUS M
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MATPUOTU3MA U
YBaXKECHHS K 3aKOHY M IMPABOIOPSAKY, YEIOBEKY TpyAa U CTapUIEMY IOKOJICHHUIO,
B3aMMHOTO YBa)KEHHUs, OEpPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIEAUIO H
TpaaullMsIM MHOTOHAIlMOHAJbHOTO Hapoaa Poccuiickoit denepanuu, npupoje u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JOJDKHBI OTPakaTh TOTOBHOCTH M CIOCOOHOCTHh 00YUYaIOIIMXCS PYKOBOICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPUCHTAIlM{, TMO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIO OOIIECTBa, PacHIMpeHUE >KU3HEHHOTO
OMbITA U OMNbITA ACATEILHOCTU B MPOIIECCE peaau3allid OCHOBHBIX HaIpPaBJICHUIM
BOCIIUTATEBHON JESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaIaHCKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUH yUEOHBIX M TO3HABATEIHHBIX 3aJ1a4, BBIMTOJTHCHUH
OMOJIOTMYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IO3UIMIO TIO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJEH C Pa3HBIMU YOSXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COILIMAJIbHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B MPOLECCE COBMECTHOTO BBHIITOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a/a4, YBAXUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKON UJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IEpe]
PonuHoy, ropmoctm 3a CBOM Kpal, CBOKO PoanHy, CBOM SI3BIK M KYJBTYDY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K TPUPOJIHOMY HACIIEIHUIO U MaMSITHUKAM MPUPOJbI,
JTOCTUXEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHEe OWOJOTWHU, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TIO3HAHWU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOexxIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cynb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHUE JyXOBHBIX EHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS,

CIIOCOOHOCTh OIICHHMBATh CUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJla B OCTPOEHUE YCTOMYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIIAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEW CEMEWHOW JKU3HHU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAHHUE YMOIIMOHAIILHOTO BO3/ICUCTBUSA )KUBOU NPUPOBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaromoJIyYns:

NOHMMAaHUE W peanu3alus 370pOBOro U 0e3omacHoro oopasza KU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHWE TUTUEHUYECKUX TMpaBWI W HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM U OTAbIXA, pEryisapHas Qu3ndeckKas
aKTUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAaHUE LEHHOCTH MPaBUJ HWHIMBUAYAIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHWE LIEHHOCTH MacTepCTBa, TPYI0II00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJIOTMYECKONM U COLMAIBHOMU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHMIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3iMyHbIM cepaM NpodhecCHOHATBbHON AESITENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccuu U peasu30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTH4eCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 1EJeCO00pa3HOE OTHOIIEHHWE K MPUPOJIE€ KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYypbl: TNPUOOPETEHHE OIbITa
IJJAHUPOBAHUSI TMOCTYIIKOB W OIEHKM MX BO3MOXHBIX MOCIEACTBUI AJIs
OKPYKAIOIIEN CPEIBI;

OCO3HaHHWE TrI00aJbHOr0 XapakTepa SKOJIOTMYECKHX MpoOieM M MyTedl HX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpPETaeMble TPHU HM3YYCHHH OWOJOTHUHU
3HaHWST W YyMEHUS TPU PEIICHHH TMPoOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIIO/ICHHE  TpaBWJI  TMOBEACHUA B NPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEeH  OKPYKAKOLIEH
OPUPOJTHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJOTHYECKHE
MOCJEACTBUA NMPEANPUHAMAEMBIX IEUCTBUI U MIPEAOTBPAIIATH UX;



HaJIMYue Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIBITA JIeSITEIbHOCTH SKOJIOTHYECKOU HAIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOU JESITEILHOCTH SKOJIOTUUECKON
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIbTYpPbl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXKTY JIFOABMU U MMO3HAHUS MUPA;

NMOHMMAaHWE CheupUuKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJh B
GbOpMUPOBAHUM PAIMOHAIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBiIeHus] 00 OKpYy)KalollleM MHUpE KaK O €IUHCTBE MPUPObI, YEJIIOBEKA U
oOlllecTBa, B TMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHS TPUPOTHOTO PAaBHOBECHS,

yOEeXKAEHHOCTh B 3HAYUMOCTH OHOJIOTHMU JJIsI COBPEMEHHOM IMBUIIU3AIUU:
obOecricueHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peliaTh PECypCHBIC  MPOOJIEMBI  Pa3BUTHSA
YeJI0BEYECTBA, MOMCKA MyTEH BHIXOJIa U3 TI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi mepexoja K  YCTOWYMBOMY  pPa3BUTHIO,  pPaIlMOHATBLHOMY
HCIIOJIB30BAaHUIO TIPUPOIHBIX pPEeCypcoB M (OPMHUPOBAHHUIO HOBBIX CTaHIAAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TOJIYYCHHHU OHMOJIOTMYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OO KYyJbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHOM TIpaMOTHOCTH OOydaromuxcs, GopMHUpyeMoit
IPU U3y4EeHUH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCMOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTU UCIIOJb30BaTh TMOJydaeMble 3HAHUA JUIsS aHaiu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpPa U MPOUCXOJAIIMX B HEM M3MEHECHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHSI Ha OCHOBE HAay4YHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C 1I€JIbIO TTOTYYEHHUSI IOCTOBEPHBIX BHIBOOB;

CITOCOOHOCTh CaMOCTOSITEJILHO HCIOJIL30BaTh OMOJOTMYECKHE 3HAHMS IS
pelieHus Npo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE€ IIEHHOCTU HAYYHOW [E€SITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO NESTEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IOJIYYE€HHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MMOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTaHpe,IIMGTHBIG PE3YyJIbTaTbl OCBOCHMUA y‘I€6HOF0 npeamMceTa «buonorusy
BKIIIOYAIOT: 3HAYUMBIC HJIA q)OpMI/IPOBaHI/I}I MHUPOBO33PCHUA 06yqa}01111/1x051
MCKAUCHTUIITIMHAPHBIC (MG)KHpCI[MCTHBIe) O6HleHay‘{HI)I€ IMOHATHUA, OTPAXKAKOIINC
OCIOCTHOCTD HaquOﬁ KapThHHblI MHpaA U CHeI_II/I(l)I/IKy MCTOOAOB IIO3HAHMHA,
HCIIOJIB3YyCMbBIX B CCTCCTBCHHBLIX HAayKax (BCIHCCTBO, SHCPIrus, sIBJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘IHLIﬁ (baKT, IMPUHOUII, TUIIOTC3d, 3dAKOHOMCPHOCTb, 3dKOH, TCOpU:I,
HCCICOAOBAHUC, Ha6J'IIOI[€HI/I€, HN3MCPCHHUC, OKCIICPUMCHT 141 szyrHe);
YHUBCPCAJIbLHBIC y‘—IC6HBI€ I[CﬁCTBI/I?I (HOBHaBaTeJ'IBHble, KOMMYHUKATHUBHEIC,

PETYJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH UM  COLMAJIbHOW KOMIETEHIMU OOyYarouIuxcsi; CHOCOOHOCTb
oOyyaroumxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWA W  YHUBEpCAJIbHbIE y4yeOHbIE JICHCTBUS B
ITO3HABATEIBHOM U COLMAJIbHOM ITPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM HA YPOBHE CpEIHEro OOIIero
oOpasoBanust y oOywatomerocss OyayT c(OpMHpOBaHbl IO3HABATEJIbHBIE
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIC yUECOHbIE
NEHCTBUS, PEryJIATUBHbIE YHUBEpPCAJIbHbIE Y4eOHble JEHCTBHUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHble PE3yJbTaTbl OCBOECHUS MPOTPAMMBbI CPEIHEro OOILEero
00pa30BaHUsl JOJKHBI OTPaXKaTh:

OBaanenue YHHMBEpPCaJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHA
NEeHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (POpPMYyJIMpPOBaTH M AKTYyaJIM3UPOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHUsI, KiIaccupuKanuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUN (BBIAENSATHh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3H C IPYTUMH MTOHATHUSAMU);

ONpENENATh LEAu AEATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEpUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AESTEIIBHOCTH C MTOCTABICHHBIMU LIETSAMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATUS I 00bsICHEHUS! (DAaKTOB U SIBICHUM
’KUBOW IIPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYX AEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYMS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BBIBOJBI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHbIE CpeAcTBa A IPENCTaBJICHMS
CYLIECTBEHHBIX CBSI3€M M OTHOLIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TakKe€  MPOTHUBOPEYMI  Pa3HOrO  pojJia,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IJIAH PEIICHHS] MPOOJEMBbI C YYETOM aHaIN3a MUMEIOIINXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
EJISIM, OILICHUBATh PUCKHU TOCIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh U  BBIIOJHATH paboOTy B  YCIOBUSIX  pEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOAEUCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIa/IETh HaBBIKaMU y4e€OHO-UCCIIEI0OBATENbCKON U MMPOCKTHOM JESTENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONb30BaTh PA3MYHBIE BHUJABI ACSITENLHOCTH MO TMOJYyYEHUIO HOBOTO
3HaHWS, €ro WHTEepIpeTalnd, NPeoOpa3oBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIC TP CO3JaHUH YUEOHBIX M COI[MAIbHBIX IPOEKTOB;

(GopMUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMUA U METOJIaMU;

CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHbIE 337aud B 00pa30oBaTEIbHOU
TESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3Y €€ pelIeHMs, HaXOAUTb apryMEHThl JJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP:K/ICHUH, 33/1aBaTh [1apaMeTphl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHUS 3aJaddl  pPe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH IEJICHANIPABICHHBIN TOWCK TMEpPEeHOca CPENCTB U CIIOCOOOB
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPEIY;

yMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO W TMPAKTHUECKYIO 00JacTu
KHU3HEICSITEbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE WJIEH, TMpeJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE AIbTEPHATUBHBIE PELICHMS.

3) padora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaIMU (TeKCTe yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CIPaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JOaHHBIX, B VHTepHeTe), aHAIU3UpOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABIICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorndeckoit MHGOpPMAIIUU, HEOOXOIUMON ISl BHIMIOJHEHHS YUEOHBIX
3azay;

npUOOpeTaTh OIBIT HCIOJIL30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPy aKTUBHOTO MCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTHUMalIbHYI0  (opMy  mpeacTaBieHUs
Oounonornyeckor uHbopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAYYHBIA SA3BIK B KauyecTBE CpeACTBa mpu paboTe ¢
Ovonornyecko HHPOpMaLUEH: TPUMEHSATh XUMHUUYECKHE, (U3UYECKUE U
MaTEeMaTUYeCKUe 3HaKW W CUMBOJIBI, (OpMysbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACMO3HABaHWS W 3aWATHl  WHOOpMaIuHy,
uH(OPMAITMOHHON O€301TaCHOCTH JIMYHOCTH.

OBiaseHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) obmenume:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTE WJIM JTUCKYCCHUU TIO CYIIECTBY OOCYXIaeMol TeMbl (YMEHHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeasiaracMou
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA APYTMX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMSTYAaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh Pa3JMYHBIMH CIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh
HaMEPEHUs IPYTHUX JIFOJIeH, MIPOSBISATh YBAKHUTEILHOE OTHOIIEHNE K COOCCETHHUKY
U B KOPpEKTHOU Popme HopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas eSITeJIbHOCTh:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHON M WHJMBHUIYyaTbHOU
paboThI IpH pelIeHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS TP PEUICHUN YU4eOHOU 3a1a4u;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBHA C Y4E€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJICKTHUBA;



IIPUHAMATh LEJIM  COBMECTHOM  JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIAH JCHCTBUMU,
pacnpenensaTh poiau € YYETOM MHEHHUHM YYaCTHUKOB, OOCYXJaTh PE3YJIbTAThI
COBMECTHOM paboThI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

Ipeuiaratb HOBBIE NIPOEKTHI, OLEHHMBATh HAECU C IMO3UIMUM HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCAAbHBIMH PEeryJATHBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JJI BBIABICHUS NpOOJIEeM U HX
pEILICHUs B dKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUU LIEJIEBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOWICHWIO K KUBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIIATH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTAaBJATh IUJIaH pEIICHHs NpodieMbl €  YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTEHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOODP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOM JpyAHULIUU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTYyallsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUA M MBICIHUTEIbHBIX MPOLUECCOB, HX PE3YyJIbTAaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI pedIieKCUM N7l OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IPU AaHAIU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CedsI M IPYTrUX:

IPUHUMATh ce0sl, TOHMMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € TO3ULMH JPYTOro YeJOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTAThl OCBOEHHUSI COJICPXKAHUS Y4EeOHOTO TpeaMeTa
«buonorus» Ha yrIyOJI€HHOM YpPOBHE OpPHUEHTHPOBAHBI Ha OOECIEUCHUE
npopuapHOro  obyueHuss — oOydaroruxcs — Ouojgormr. OHHM — BKIJIIOYAIOT:
cnenuduyeckue st OMOJOTHH HAay4HbIC 3HAHUSI, YMEHUS U CIIOCOOBI JICHCTBUIA 110
OCBOCHHIO, UHTEPIIPETALMU U MPEOOPa30BAHUIO 3HAHUM, BUJBI ACSITEIHHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKXKE B
pEAIbHBIX KWU3HECHHBIX cUTyauusix. I[IpeameTHble pe3yibTaThl MPEICTaBICHBI 1O
rojam U3y4eHUs.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS yueOHOoro mnpeamera «buomorus» B 10
Kacce NOJIKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B
MMO3HAHUU  3aKOHOB TNPHUPOJLI W  pelIeHHWH TpoOJeM  palrOHAIBHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIQJICHUE CHUCTEMON OHOJIOTMYECKMX 3HAHHWM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaralompe OHOJIOTHYSCKHE TEPMHUHBI W TOHATHS (KU3HB, KJIETKa,
OpraHu3M, MeTabolu3M, TOMEOCTa3, CaMOPETYJIAIHS, CaMOBOCIPOU3BEICHHE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi TeopHsl
HacnenctBeHHocT T. Moprana), yuyenus (H. W. BaBunmoBa — o0 1meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXKACHUS  KYJIbTYpHBIX  PACTCHHI),  3aKOHBI
(emmHOOOpA3HMs TOTOMKOB IIEPBOIO ITOKOJICHMS, PACIICTUICHHUS, YHCTOTHI T'aMeT,
HE3aBUCUMOro HacnemoBanuss [. MeHzenss, TOMOJOTHYECKHX PSIOB B
HacJIeCTBEHHOM U3MEHUYNBOCTH H. H. Basuiosa), IIPUHIATIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TO3HAHMS, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUAX KUBBIX OOBEKTOB (OMHUCaHWE, HU3MEPECHHE,
HaOJII0/ICHNUE, SKCIIEPUMEHT);



YMEHHE BBIACITATH CYHIECTBEHHBIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHUSI OPraHOB M CUCTEM
OpPraHOB pAacTEHUll, MXUBOTHBIX, YEJOBEKA, IPOLECCOB >KU3HEIEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max pacTEeHUl, )KMBOTHBIX U UYEJIOBEKA, OMOJIIOTMYECKUX
IPOLIECCOB: 0OMEHa BEIECTB (MEeTad0IM3M), MPEBpPALIEHUsI SHEPIUU, OPOKEHHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MEW03a, TaMeTOreHe3a, SMOPHUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS,
pPa3MHOXKEHHUS,  HMHIUMBUIYaJbHOIO  pa3BUTHS  oOpraHu3Ma  (OHTOIEHE3a),
B3aMMOJEHCTBUSI T€HOB, F€TEPO3HUCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMIAMH KIETKH M UX
(GYHKIUSAMHE, CTPOCGHHUEM KIETOK pa3HBbIX TKaHeW W uX (YHKIUAMH, MEXKIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAYy CHCTEMaMH OpPraHOB M HX (PYHKUMSIMH, MEXKIY 3TalaMu
oOMeHa BEIIeCTB, 3TallaMi KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHUIOM W (PEHOTHIOM, (DEHOTUIIOM H
(hakTOopamMu cpesibl OOUTaAHUS;

YMEHHE BBIABJISATh OTIUUYMUTEIbHbIE MPU3HAKH UBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl JOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPYyII;

yYMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4t, BBISBISATH IPUUUHHO-CIIEACTBEHHbIE
CBSI3U MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMHU IPOLECCAMU U SIBJICHUSMH, J€JIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHWUH TTOJTyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JA0OpPATOPHBIE U MPAKTUYECKUE padOThI, COONIOAATH
npaBuia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIHHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJyYCHHBIC
PE3YNIbTATHI U JENIaTh BBIBOIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJIYYEHHbIE  pe3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHME OLICHWBATh JTUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEJOBAaHUM B
obmactu  Ouomormd ¥ MEAWIMHBI  (KJIIOHUPOBaHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC W3MEHEHHWE T'eHOMa U CO3/IaHHE TPaHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymied mpodeccruoHambHOM
JEeATEIbHOCTH B 00JacTH OHMOJIOTMHU, MEAMIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIAyOJsSTh MO3HABATEIHHBIN
WHTEpEeC, HAIMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
MPOJOJDKEHNE  OHOJOTMYECKOro oOpa3oBaHUs B OpPraHU3AlMSIX  CPEIHErO
po(heCcCHOHATBFHOTO U BBICIIEr0 00pa30BaHMUsL.

[IpenmeTHBIe pe3yabTaThl OCBOCHUS ydeOHOTO TpenMera «buomorus» B 11
Kj1acce NOJIKHBI OTPAKATh:

chOpMHPOBAHHOCTh 3HAHUW O MeCTe M poJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, B TO3HAHWW 3aKOHOB TIPHUPOABI M PEIICHUH IKOJIOTHICCKUX
npoOJeM 4YeloBEeYecTBa, a TakKKe€ B PEHIEHUH BOIMPOCOB PALMOHAIBHOIO
MPUPOAOIIOIH30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHUE BIIaJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
ONpENENEeHUs] M TOHUMAHUE CYIIHOCTH OCHOBOIOJIAralolnX OHWOJIOTHYECKUX
TEPMUHOB M TMOHATUMA (BHUI, IKOCHUCTeMa, Ouocdepa), OMOJOTHYECKHUE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOIMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsix U HampasieHusx 3Bostonuu, B.M. Bepnaackoro — o
ouocdepe), 3akonbl (reHetruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl SHEpPruM), Tumore3sl (rumoresa «mupa PHK» V.
['un6epra);

yMEHHUE  BJIaJ€Th  OCHOBHBIMH  METOJaMM  HAy4YHOrOo  TO3HAHWI,
HCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIICIOBAHUSX )KUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, M3MepeHue, HaONIOJEHHE, HYKCIIEPUMEHT), CIIOCOOAMH BBISIBICHHS H
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIJEIATh CYIIECTBEHHbIC TPU3HAKW: BUJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepsl, CTAOUIU3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJIONaTPUYECKOTro u CUMITATPUYECKOTO
BUI000PA30BaHMS, BIMSHUS JIBIDKYIIIUX CHJI ABOJIIOIIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie 0OUTaHUs, YepeIOBaHMs HATIPABICHHMA
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIY MpOIECCaMU HBOJIIOINH,
JIBIDKYIIAME CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJSITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
PUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHUs, a0MOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B 9KOCHCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JJIsi JI0Ka3aTeIbCTBA POJACTBA OPraHM3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U Cpebl OOUTaHUs, €IUHCTBA
YEeJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTO00pa3uws BHJIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MMPUPOJIBI U YETIOBEUECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4H, BBIABISTh IPUUMHHO-CIICACTBEHHBIC
CBSI3M MEXJy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBICHUSIMHU, J€1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JAOOPATOPHBIE U MPAKTUYECKHE padOTHI, COOJIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIHLHBIMU
cpencrtBamu, GOpMYIHpPYS Lelb HCCIEJOBaHUS, aHAJIU3UPOBATh IMOJYYCHHBIC
PE3yNbTATHI U ACNIaTh BHIBOIBI;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPENCTaBISATH  TOJyYEHHbIE  pe3yjbTaThl HAa  YYCHHUYECKHUX
KOH(DepeHIusX;

YMEHUE OIEHWBATh THIOTE3bl M TEOPUU O TIPOUCXOKICHUH KU3HH, YeITOBEKA
U YEJIOBEYCCKUX pac, O MPUYHMHAX, MOCIEACTBUAX M CIIOCO0aX MpPEIOTBPAIICHHS
rJI00aJbHBIX H3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccruoHanbHOM
JEATEILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIHCKOTO XO3SIMCTBA, MHIIEBOU
MIPOMBINIUICHHOCTH, YTIyOJIATh TI03HABATEIbHBI WHTEpPEC, HaIpPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOMICH  Tpodeccun W MPOJIOJDKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3aesioB U TeM KoJsun4vecTBo 4yacoB JJIeKTPOHHbIE
NMpOrpamMmbl Bcero Kontpoabubie | IlpakTnyeckue | (uudposbie)
padoThI padoTbI o0pa3oBaTe/bHbIE
pecypchbl
1 buosnorus xak Hayka 1
2 JKuBble cHCTEMBI U X U3yUYEHUE 2
3 Buomnorus kiaeTku 2
4 XUMHYECKash OpraHu3alusl KICTKH 10 1
3) Crtpoenne U QyHKIIUH KICTKH 8 1,5
6 OOMeH BelecTB U MPEBPAICHHE SHEPTHH B 9 0,5
KIICTKE
7 Hacnencteennas undopmarnus u 9 1
peanm3anysi €€ B KIIETKE
8 JKU3HEHHBIN UK KIETKU 6 0,5
9 Ctpoenne u GyHKIIUU OPTraHU3MOB 17 1 1,5
10 PazMHOXeHHE U pa3BUTHE OPTAaHU3MOB 8 0,5
11 I'eneTnka — HayKa O HAaCJIEACTBEHHOCTH U 2
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0,5
14 I'eneTnka yenoseka 3
15 Cenekuus OpraHu3MOB 4 0,5
16 buortexHonorust u cuHTeTUYECKAsk OHMOJIOTHUS 3
17 PesepBHOeE Bpems 2 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 (11 pa6or) 5,54




11 KIIACC

Ne ni/m HaumeHoBaHue pa3iesioB U TeM KoJsmn4yecTBo 4yacoB JJIeKTPOHHbIE
NMpOrpamMmbl Bcero Kontpoabubie | Ilpakrnyeckue | (uudposbie)
padoThI padoTbl o0pa3oBaTe/bHbIE
pecypchl
1 3apokeHUE U Pa3BUTHE IBOJTIOLNOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
2 MuUKposBOIIONHUS U €€ Pe3yJIbTaThl 14 1
3 MaxpodBOIIOIHS U €€ Pe3yIbTaThI 6
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 1
3emiie
5 [TponcxoxaeHune yenoBeka — aHTPOIIOTeHE3 10 1
6 DKOJI0TUsl — HayKa O B3aUMOOTHOILLIEHUX 3 1
OpPTaHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM
C OKpYyXarolen cperon
7 Opranu3Mel U cpesa OOUTaHUs 9 1.
8 DKOJIOTHS BUJIOB U MOMYJISIIIUI 9 1
9 DKoJ0rus CO00LIECTB. DKOIOIHUECKUE 12 1
CHCTEMBI
10 buocdepa — rimobabHas SKoCUCTEMA 6
11 UYenoBeK U OKpy’Karoas cpeja 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 2 7,54
(15 pabor)




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KoJunyecTBo 4yacoB Hara DJIeKTPOHHBbIE
n/n Bceero Koutposbubie | IIpakTtuyeckue | u3y4dyeHus | uudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 buonorus kak KOMIUIEKCHas! HayKa U Kak 1
4acTh COBPEMEHHOT0O O0IIECTBA
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHeBas opraHu3anus >KUBBIX CHCTEM 1
4 Hcropust OTKpBITHA U N3Y4EHUS KIIETKHU. 1
Krnerounas Teopust
5 Metoasl MOJIEKYJIIPHON U KJIETOYHON 1
OHMOJIOTHH.
6 XHUMUYECKUN COCTAB KIETKHU 1
7 Ponb BOJbI B %KHMBOM CHCTEME — KIIETKE. 1
8 Opranuveckrie BEMECTBA KICTKU — OCIIKH. 1
CocTtaB 1 cTpoeHue OEIKOB.
9 CsoiicTBa, knaccudukanus U GyHKIUN 1
0€eJKOB
10 Oprannueckue BeIecTBa KJIETKH — 1
YTJI€BOJIbI
11 Oprannueckue BeIecTBa KJIETKH — 1
JIUTI TG
12 Hyxneunossie kucnorsl. JJHK u PHK. 1
CrpoeHune HyKJIIEMHOBBIX KHCIIOT.
Hykneoruast. [IpuHiun
KoMIuieMeHTapHocTH. [IpaBmiio Yapradaoa.
13 Hyxneunossie kucnotsl. Buast PHK. 1
Oyuknnu PHK B kitetke.
14 Crpoenne monexynsl ATO. 1
Makposprudeckue CBsI3M B MOJICKYJIe




AT®. buonornyeckue pynkiuu ATO.

15

Oo6o06muienne: «XuMHUECcKasi OpraHu3aIys
kietkn». KontponbHas pabora

16

CrpoeHue 3yKapruOTHYECKON KIETKH.
IToBepXHOCTHBIN ammnapar KJIETKH.

17

Crtpykrypa U GQyHKIUHU KIETOYHON CTCHKU
pacrenwuii, rpu6oB. JlabopaTopnas padora
No 1: «O00s109Ka paCTUTEIHHOM KIIETKH,
IJ1a3MOJIECMBIY.

0,5

18

[uTtomnazma. OgHOMEMOpaHHBIE
opraHou bl Kietku. JlabopaTopHas pabora
No 2: «[1na3sMoan3 1 IeIia3MoIu3 B
PACTUTENBHBIX KJIETKaX).

0,5

19

HOHyaBTOHOMHbIC OpraHoOu bl KJICTKHU:
MHUTOXOHAPUH, IIJIACTUBI.

20

HeMeM6p AHHBIC OPraHON bl KJICTKHU.

21

Ctpoenue u QyHKIMHU Aapa.

-

22

THUIBI KIETOK: 3yKapuoTHYECKas U
npokapuotnueckas. CtpoeHune
IIPOKAPUOTHYECKON KIIETKH.

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
JYKapHoT (PacTUTEIHHOM, KUBOTHOM,
rpubHoii). JlJabopatopHas padora Ne 3:
«M3ydeHune cTpoeHHs KJIETOK Pa3InIHBIX
OPTraHU3MOB I10]T MUKPOCKOTIOM. »

0,5

24

ACCI/IMI/IJ'ISIHI/ISI 1 JUCCUMMIIALIUSA — ABE
CTOPOHBI MeTaboIM3Ma.

25

DepMEHTATUBHBIN XapaKTep peaKLmil
KJIETOYHOT0 MeTabosm3ma. JlabopaTopHas
pabota «3yuenue pepMEHTaTUBHOTO
paclueIIeHHsl IEPOKCHIa BOJLOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0,5

26

ABTOTpO(HBIN THIT 0OMEHA BELIECTB.
dortocunres. CeroBas (asa.




27 Temuoas (aza. 3HaueHue HoTOCHUHTE3A. 1

28 dorocuHTE3 1

29 XeMOCHHTE3. 1

30 DHepreTUYeCKuii 0OMEH — JUCCUMUJISIIH. 1

31 SHepreTnyecknii oomeH. MoAroToBUTENbHbIN U 1
6ecKMCNopOoaHbIN 3Tanbl.

32 DHepreTudeckuii oomMeH. Kucnopoauprit 1
JTarl.

33 O060611eH1Ee 10 TeMe: «OOMEH BEIECTB U 1
MIPEBPAICHUE YHEPTUU B KIICTKEY.

34 TpaHCKpUIIUs — MaTPUYHBIA CUHTE3 1
PHK

35 CuHTe3 Oernka. 1

36 CuHre3 Oelka. 1

37 MexaHn3MbI SKCIIPECCHUU TCHOB. 1

38 MexaHn3MbI IKCIIPECCHUU TCHOB. 1

39 Bupycsl — HeksieTouHbIe (HOPMBI KU3HHU U 1
00JIMraTHBIC MapPa3UTHI.

40 Bupycbl — HekseTouHble GOpPMBbI KUZHU

41 O606menue no Teme: «Hacnencrtsennas 1
nH(OpMANHS U peanu3anus e€ B KICTKe».
KonTponbnas pabota

42 KneTounslil UK, €r0 NEPHUOIBI. 1

43 MaTpuuHbIi cnHTe3 AHK — penankaums. 1

44 XpoMocoMbl. XpOMOCOMHBIN HabOP 1
KIICTKU.

45 JleneHue KIETKH — MUTO3. 1

46 Jenenne kneTku — MmuTo3. JlaboparopHas 1 0,5
pabota Ne 5: «M3yuyenue a3 muTo3a Ha
MTOCTOSTHHOM IpernapaTe KOHYNKa KOpeIKa
TyKay.

47 Perynsinyst MUTOTHYECKOTO TUKJIA KIETKHU. 1

48 OpranusM Kak eIMHO€ LIEJIOE. 1




49 Txanu pactenuii. JlaboparopHas padora 1 0,5
«M3ydeHne TKaHeN PaCTCHUIN»

50 TKaHU )XUBOTHBIX U YEJIOBEKA. 1 0,5
Jlaboparopnas pabota «/3y4ueHue TkaHen
’KHBOTHBIX»

51 Opranbl. CHCTEMBI OPraHoB. 1 0,5
JlabopaTopHas pabora «3y4yeHrne opraHoB
IIBETKOBOT'O PACTCHUS»

52 Ormopa Tena OpraHu3MoOB 1

53 JIBI>KEHHE OpTaHU3MOB 1

54 ITuTanue opraHu3MoB 1

55 ITuTanue opraHu3MoB. 1

56 JlpIXaHue opraHnu3MoB 1

57 JlpIxaHue opraHu3MOB. 1

58 TpaHcmopT BemecTB y OpraHu3MoB 1

59 TpancnopT BelIecTB y OpraHu3MoB. 1

60 Brienenue y opranu3smMoB 1

61 3amuTa y OpraHu3MoB 1

62 3amuTa y OpraHu3MoB 1

63 PasgpaxkumocTs U perynsnus y 1
OpPTraHNu3MOB

64 O6o006muienne Temsl: «CTpoeHne u QpyHKIUH 1
opranu3moBy. KonTposnbHas pabora

65 @DopMBI Pa3MHOKEHUSI OPTAHU3MOB 1

66 ITosi0BOE pa3MHOKEHNE 1

67 ITosoBOE pazmHokeHne Meiio3 1

68 I'ametorenes. O6pa3oBaHue U pa3BUTHE 1 0,5
I10JIOBBIX KJI€TOK. JI/P

69 Omno10TBOpEeHNE U YMOPHOHAIIEHOE 1
Pa3BUTHE KUBOTHBIX

70 OMOpHOHAIBHOE Pa3BUTHE KUBOTHBIX. 1

71 Poct n pasBuTHE KUBOTHBIX. 1

72 Pa3MHOXEHHME U pa3BUTHE PACTEHMIA. 1




73 Hcropust cTaHOBIICHHS M pa3BUTHUS 1
TCHETUKH KaK HaAyKH
74 OCHOBHBIE TTOHITUS ¥ CUMBOJILI T€HETHKH. 1
75 3aKOHOMEPHOCTU HACIEA0OBaHUS 1
MpU3HAKOB. MOHOTHOpHUIHOE
CKpEIIUBAHHUE.
76 [TorHOE M HEMMOTHOE TOMUHUPOBAHKE 1
77 AHanu3upymroluee CKpeluuBaHue. 1
78 JluruOpuHOE CKpeIBaHue 1
79 JluruGpuiHoe ckpenyBaHue 1
80 CueruieHHOE HACJIEeI0BaHNE IPU3HAKOB.
Pa6oter T. Moprana.
81 CuemieHHOE HacJIeI0BaHNE MPU3HAKOB. 1
82 I'eneTuka moia 1
83 I'eHOTHIT KaK IIEJIOCTHAs CUCTEMA 1
84 BsaumoneiicTBue HeayUIeIbHbIX TEHOB. 1
85 W3meHunBOCTH MPU3HAKOB. Bubl 1
M3MEHUYHUBOCTH
86 M3meHunBOCTH pU3HAKOB. JIabopaTopHas 1 0,5
pabora «3yyenune monuduKannoHHON
n3MeHunBOCTH. [locTpoeHue
BapHAIMOHHOTO PsJIa ¥ BAPUAITHOHHOM
KpHUBOW»
87 MoaudunKaLMoHHan N3MEHYNBOCTb 1
88 HacnencrtBenHass U3MEHUYNBOCTD 1
89 ['eHOTHITMYHBIE MyTaINH: TCHHEIE, 1
XPOMOCOMHbBIE, TCHOMHBIE.
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO 1
mporecca. DMUTreHeTHKa U SIUTeHOMHUKA
91 I'eHom yenoBeka. 1
92 Mertoapl U3ydeHus: TCHETUKH YeI0BEKa 1
npakTudeckas pabora « CocTtaBieHue u
aHaJIN3 POJIOCIIOBHOM YEIIOBEKA)
93 HacnencrBenusle 3a001€BaHUs YEIOBEKA 1




94 Cenekius Kak Impolecc 1 HayKa 1 0,5
Jlaboparopnas pabota «Onucanue
(eHOTUIIOB COPTOB KYJIBTYPHBIX PACTCHHI
Y TIOPOJT JJOMAITHUX KHUBOTHBIX)
95 HckyccTBeHHBIN 0TOOD 1
96 DKCIepUMEHTAIBHBIN MyTareHes. 1
[TonydyeHnue NoaUIUIONI0B
97 BuyTtpuBunoBas rubpuanzanusi. 1
Jloctrxkenue cenexkuuu B Poccun
98 brotexHonorus Kak Hayka U OTpacib 1
MIPOU3BO/JICTBA.
99 [IpomexyrouHnas arrectanus B popmate EI'D 1
100 [IpomexyTounas arrectanus B popmate EI'D 1
101 Knerounas, nH>xeHepHast, XpOMOCOMHas U 1
TCHHASI HEYKCHEPHS
102 PezepBHOE Bpems. 1
OBUIEE KOJIMYECTBO YACOB I1O 102 5,54,11pabot

ITPOTPAMME




11 KIIACC

Ne Tema ypoka KoJunyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero Kontposbnbie | IlpakTuyeckue | u3y4deHus | uudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 OpomtonnoHHas Teopus Y. Jlapsuna 1
2 JIBUoKyIIIHEe CUIIBI DBOIIOIIMK BUIOB 110 Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIN U 1
MCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUE CUHTETUYECKON Teopuu 1
HBOJIIOIIH
5 DTarbl SBOMIOIMOHHOTO MpoIiecca: 1
MHUKPOAIBOJIIOIHS 1 MaKPOIBOIFOIIHS
6 [Tomynsiust — sJeMeHTapHas eIUHUIA 1
HBOJIIOIIH
7 3aK0oH TeHETHYECKOro paBHOBecHs JK. 1 0.5
Xapau, B. BaitnOepra. JlabopatopHas
pabota «BpIsSBICHUE H3MECHUYUBOCTH Y
0co0elt OJJHOTO BUIa»
8 DneMeHTapHbIe (aKTOPHI IBOTIOIUN 1
9 A ekt ocnoparens. dpdekrt 1
OYTBUIOUHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmuu nomysiui: 1
reorpaduyeckasi, OnoJIornyecKas
11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN 1
(hakTOp IBOJIOITUU
12 [TonoBoit oT60OP 1
13 [Ipucnoco61eHHOCTh OPTaHU3MOB KaK 1 0.5

pe3ynbTaT MUKpodBoomu. JlabopaTopHas
pabota «3yuenue apomopdo30B u




I/I,I[I/IoaIlaHTaHI/Iﬁ y paCTeHI/Iﬁ " ) KUBOTHBIX)»

14 [TpuMepbI PUCTIOCOOICHH Y OPraHU3MOB: 0.5
Mopdosoruueckue, Gu3noI0ru4eckue,
OMOXHMUYCCKHE, ITIOBEACHYCCKHUE,
JlaGopaTtopHnas pabora «IIpucnocobneHus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11eJ1eCO00PA3HOCThY

15 Bun, ero xpurepuu u CTpyKTypa. 0.5
JlaGopatopHas pabora «CpaBHEHUE BUI0B
110 MOP(OJIOTrHYECKOMY KPUTEPHIO»

16 CrpykTrypa Buza

17 BunooOpa3oBanue Kak pe3yinbTar
MHUKPO3IBOJIOLIH

18 CBs13b MUKPODBOJIIOIIUH 1 STTHIEMHOJIOTUN

19 Makpossomtonus. [Taneontonornueckue
METO/1bl U3YUYEHUS 3BOITIOLHUU

20 buoreorpaduieckne MeTObl H3y4CHUS
9BOJIIOLIUH

21 OMOPHOIOrMYECKHE U CPABHUTEIBHO-
MOP(OJIOTrHUECKUE METO bl U3yUECHHUS
HBOJIOIIH

22 MonekynsapHO-TeHETHUECKHE,
OMOXMMHUYECKHE M MaTEMATUIECKHE
METO/Ibl U3YUYEHUS SBOTIOIHNU

23 OO01Me 3aKOHOMEPHOCTH BOJTFOITHH

24 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB DBOJIOIIH

25 HayuHble runoressl IpOUCX0XKIEHUS KU3HU
Ha 3eMiie

26 JloHaydHBIC MPEACTABICHUS O 3aPOXKICHUN
KHU3HU

27 OcHOBHBIE 3TaIlbl HEOPraHUYECKOU
HBOJIIOIIUH

28 ['umoTe3b! 3apOKACHUS )KU3HA




29

Uctopus 3emiin 1 METO/IbI €€ U3YUCHUS.
JlabopaTtopHas pabora «M3yueHue u
OIKMCAaHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY

0.5

30

HauanbHbie 3Tanbl opraHnyecKoit
SBOJIIOIIAHT

31

DBOJIONUS DYKAPUOT

32

OCHOBHBIE DTAIIbI 9BOJHOOUN
pactutenbHOro Mupa. [IpakTrueckas
pabora «3yuenne ocoOOEHHOCTEN CTPOEHUS
pacTeHM pa3HbIX OTIECIIOBY

0.5

33

OCHOBHBIE Tarbl YBOTIOIUN KUBOTHOTO
Mupa

34

DBOJIONHS )KUBOTHBIX. [IpakTrdeckas
pabota «3ydueHne ocoOeHHOCTEN CTPOCHUS
MTO3BOHOYHBIX YKHBOTHBIX)

0.5

35

PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoaam

36

MaccoBslie BBIMUPAHUA — DKOJIOT'MYCCKHEC
KPHU3UCHI IPOUJIOTr0

37

CoBpeMeHHbIN IKOJIOTUYECKUI KPU3UC, €TO
0COOCHHOCTH

38

CoBpeMeHHas cucTeMa OpraHu4ecKoro
IIPOLIOTO

39

OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHu3MOB

40

AHTPOIIOJIOTHS — HayKa O YeJIOBEKe

41

Passutue npencrasineHuit o
IIPOUCXOXKJICHHUN YEJI0BEKA

42

MecTo genoBeka B CHCTEME OPraHUIeCKOTO
mupa. Jlabopatopnas padora «M3yuenue
0COOCHHOCTEH CTPOEHHS CKEJIeTa YeI0BeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM

0.5

43

JIBY>KyIlMe CHIIbl aHTPOIIOTEHE3a




44 CootHorieHne 6MOJOTUUYECKUX U 1
COLMAIBHBIX (JAaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMM AaHTPOIIOTECHE3a 1

46 [TaneoreHeTnka U NaJeOreHOMMKA 1

47 DBOJIIOIUST COBPEMEHHOTO YeJIOBEKA 1

48 UYenoseueckue pachl. [IpakTrueckas padbota 1 0.5
«M3yveHune KOIOrHYeCKHIX alanTainui
YeJIOBEKa»

49 MexaucCIUIIMHAPHBIE METOTBI 1
AHTPOTIOJIOTUU

50 3aposKJIeHUE U Pa3BUTHE KOJIOTUU 1

51 Metonsl sxonorun. JlabopatopHas paborta 1 0.5
«M3ydyeHne MeTo10B SKOIOTHYECKHIX
UCCIICIOBAaHHI»

52 3HaueHne YKOJIOTHYECKUX 3HAHUN I 1
4eJI0BeKa

53 DKonornyeckue (HakTopsl 1

54 AbGuotuueckue daktopbl. CBET Kak 1 0.5
sKosiornueckuit ¢pakrop. JlabopatopHas
pabota «BpIsBIeHHE IPUCTIOCOOIECHHIH
OPTraHU3MOB K BIIUSTHUIO CBETa»

55 Abuotnueckue (axropsl. Temmneparypa kak 1 0.5
sKosiornueckuit ¢pakrop. JlabopatopHas
pabota «BpIsBIeHHE IPUCTIOCOOIECHHH
OPTraHU3MOB K BIIMSTHUIO TEMIIEPATypPhI»

56 AbuoTtnueckue paxkropsl. BiaaxkHoCTh Kak 1 0.5
sKosiornueckuit ¢pakrop. JlabopatopHas
paboTa «AHATOMUYECKHE OCOOEHHOCTH
pacTeHHii U3 Pa3HBIX MECT OOUTAHUSD)

57 Cpenpl 0OuTaHMs! OPraHu3MOB 1

58 buonoruueckue puTmMbl 1

59 JKvzHeHHble popMBbI OPraHU3MOB 1

60 buoTtnueckue pakTopsl 1

61 3HaueHne OMOTHYECKHUX B3aUMOIEHCTBHI 1




JUTSI CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTanusa

62 DKOJIOTHYECKUE XapaKTECPUCTUKHU 1
HOMYJISITIH
63 OCHOBHBIE TIOKA3aTeN MOMYJISIN: 1
YHCIICHHOCTb, INIOTHOCTb, BO3PACTHAS U
M0JIOBAsi CTPYKTYpa
64 OcHOBHBIE TIOKA3aTENN NOMYJIALNN: 1
POXKIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHH
65 OKoJiornyeckasi CTpyKTypa NonyJsiuu 1
66 JlmHaMuKa nonyJsiuy ¥ €€ perysinus 1
67 Kpusble pocTta 4MCIE€HHOCTH MOMYJISIUH. 1
KpuBble BeIKHBaHUS
68 DKoJIornuecKasi HHIIa BAIA. 1 0.5
JlaGopaTtopHas pabora «IIpucnocobneHus
CEMsIH PaCTEHUH K PACCEICHUIO»
69 Bun xak cucrema nonynsuui 1
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN 1
YKUBOTHBIX
71 Co00111eCTBO OPraHu3MOB — OHOIICHO3 1
72 OKocucremMa Kak OTKpbITasi CUCTEMA 1
73 KpyroBopor BemecTs U NOTOK SHEPTHUHU B 1
HKOCUCTEME
74 (OCHOBHBIE TOKA3aTeNId SKOCUCTEMBI 1
75 DKOJIOTUYECKHE MUPAMUJIbI 1
76 V3MeHeHus coo01IecTB — CYKIIECCHH 1
77 [TpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 1
03ep M peK. DKOCUCTEMbI MOpel 1 OKEaHOB
78 [TpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI 1
TYHJP, JIECOB, CTEIIEH, IIYCTHIHb
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
80 YpooskocucteMmsl. [Ipaktudeckas padora 1 0.5

((I/IByLIeHI/IC H OIIMCaHHuEC yp603KOCI/ICTCMBI»




81 3aKoHOMEPHOCTH (HOPMUPOBAHKS OCHOBHBIX 1
B3aUMOJICCTBUI OPraHU3MOB B
9KOCUCTEMAX

82 MexaHu3Mbl BO3AEHCTBUS 3arpsA3HEHUN 1
Pa3HBIX TUTIOB HAa CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISILIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocepa — obmierranerapHast 0001049Ka 1
3emun

84 Yuenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS 1
o6uocdepsr

86 KpyroBopoTs! BeliecTB u 1
OMOT€OXUMHYECKUE ITUKIIBI

87 3oHanpHOCTH OHOChepsl. OCHOBHBIC OMOMBI 1
CyIIn

88 YcroitunBocTh 6rocheps 1

89 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI 1

90 BoszeiicTBue yenoBeka Ha buocdepy 1

91 AHTpPOIIOT€HHOE BO3JICHCTBUE HA 1
paCTUTEIbHBIN U )KUBOTHBIN MU

92 OxpaHa npupoJsl 1

93 OCHOBHBIC TIPUHIIHITBI YCTOHYHNBOTO 1
Pa3BUTHSI YEJIOBEUECTBA U MPUPOJIBI

94 PannonansHOE Ipupo0ONI0NIL30BaHNUE U 1
COXpaHEHHE OMOJIOrMYECKOro pa3HooOpasus
3emiun

95 O6006menue mo Teme «MUKPOIBOTIONHUS U 1
€€ pe3yabTaThD)

96 O0606m1eHne 1o TeMe «MaKpO3IBOJIOIUS U 1
€€ pe3yabTaThD)

97 O6006menue mo Teme «IIpoucxoxaeHue u 1
pa3BUTHE XKU3HU Ha 3emiie»

98 0O606meHne 1o TeMe «IIporcxoxeHue 1




YCJIOBCKA — AHTPOIIOT'CHES3)»

99 O60061eHrne 10 TeMaM «DKOJIOTHSI — HayKa 1
0 B3aMMOOTHOIICHUSAX OPTraHU3MOBY» U
«buotnyeckue GakTope»

100 [IpomexxyTounast arrectamus B hopmare 1
EI'D

101 [TpomexxyTounast arrectarus B hopmare 1
EI'D

102 O0001enue Mo TeMaM «DKOJIOTU BUAOB U 1
TIOIYJISIA
u «buocdepa — rinodagbHAS YKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 7,54 15pabot

ITPOTPAMME







		Аскарова Марина Александровна
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ № 3" МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ ГОРОДА БРАТСКА
	Я утвердил этот документ




