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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuyeOHOMy mpeamety "buonorusa" (mamee - Ouonorus) Ha
ypOBHE cpeaHero oéiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeObHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOXKEHUH (enepaibHoil paboyeil mporpaMmbl BOCIIUTAHUA.

VYueOnbiii npeamer «buonorusiy yrimyonéaaoro ypoBus mzydenus (10-11
KJIACChI) SIBJISIETCS OJIHUM M3 KOMIIOHEHTOB MpeaMeTHoW obnactu «EcrecTBeHHO-
HayuHble mnpenMetb». CormacHo mnonoxenusMm PI'OC COO mnpoduibHbIE
y4eOHbIE MPEeIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHman  oOy4eHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS WU
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CPEIHUM
o01muM, cpeHUM MPodheCCUOHATIBHBIM U BBICIITIUM 00pa3oBaHueM. B To e BpeMms
KOKIBIM M3 HJTUX Y4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
PUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX U Pa3BUBAIOIINX
3a/1a4, CBA3AHHBIX C MNPOPOpUEHTALUEH OO0YyYalIUXCd U CTUMYJIHMPOBAHUEM
MHTEpeca K KOHKPETHOM OO0JacTH HAay4HOrO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEM,
MEIULMHOMN, SKOJIOTUEU, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JI€JIOM.

[Iporpamma no ydyeOHOMYy mpeamery "buosorus" ma€T mpeacTaBlieHHE O
neau M 3ajadax u3ydeHuss ydeOHoro mpenmera «buomorus» Ha yriyOonéHHOM
YPOBHE, OIpeneseT 00s3aTenbHoe (MHBapUaHTHOE) PEIMETHOE COIepKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh M3YyYEHHUsS YYEOHOro Marepualia ¢ Y4ETOM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSA3EH, JIOTMKU Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme mo Ouojoruu
peann30BaH TMPUHIIAI TPEEMCTBEHHOCTH C HW3Y4YEHUEM OWOJIOTMHM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss dYeMmMy MpOoCMaTpUBaercs
HAmpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OHOJIOTMYECKHX  3HAHWM,
OPHEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIICHUS, TMPEJICTABICHUN O 310pOBOM 00pas3e KU3HU, Ha
BOCIHUTAaHUE OEpeKHOTO OTHOUICHHS K OKpy)Kawolled mnpupogHoid cpene. B
nporpamMme 1o OMOJIOTHHU TAKXKE MOKa3aHbl BOBMOXHOCTH Y4E€OHOTO IIpeIMeTa
«buonorusi» B peanmmzanuu  Tpeboanuit DPI'OC COO K mnIAHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYeHUs U B
dbopMHpOBaHNY OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIHHOW  JIESITEILHOCTH
oOy4Jaronuxcsi 1Mo OCBOCHHUIO COJAEpX aHUs OMOJOTMYECKOro o0pa3oBaHUsl Ha
YpOBHE CpPEIHEro 00IIero 00pa3oBaHus.

VYueoOnslii npeamer «buonorus» Ha ypoBHE cpeAHero oo1iero oopa3oBaHMs
3aBepuIaeT Ouosiornyeckoe oOpa3oBaHHE B IIKOJIE M OPHUEHTHPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHMM OOydYaromMXcCsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM W KJIETOYHOM OHONOrHH, SMOPHONOTHH M OHOJOTHH DPa3BUTHS,
T€HETHKH, CEIEKIIUU, OMOTEXHOJIOTUH, SBOIIOLMOHHOTO YUYEHHUS U HKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha yriayOJe€HHOM YpOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOIy4YEHHUIO
OMONIOTUYECKOTO0  00pa3oBaHUsi B By3aX W OpraHu3alusiX  CpPEIHEro
npodeccruoHanbHOro 00pa3zoBanusa. OCHOBY €ro cojepKaHusi COCTABIIAET CUCTEMA
OMOJOTHMYECKUX  3HAHWM, TMOJMYYCHHBIX TPU H3YyYEHUH  OOYyHarOIIUMUCA
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kiaccax 3Tv 3HaHMS TOJIY4arOT pa3BuTHeE. Tak,
paciidpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUsX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4YelIOBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HHU,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIIAJHOIO U MOMCKOBOTO
XapaKTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTerpauus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJTYYEHHBIMU OOYYaIOIIMMUCS TMPU H3YYEHUU
($U3HKK, XUMHUH, Teorpaduu 1 MaTEMaTHKH.

CrpykTypa nporpammel 1o yuyeOHomy npeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBII M 5SBOJIIOLMOHHBIA TMOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CorylacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHM3aliH, IBOJIIOIIMN OPraHUYECKOTO MUpa Ha 3eMIle,
COXpaHEHHUsT OHMOJOTHYEeCKOro pa3zHooOpasus mimaHeTsl. Tak, B 10 xkmacce
M3Y4YalOTCsS OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OMOJIOTUH, SMOPHOJIOTHU H
OMOJIOTMM Pa3BUTUS, TEHETUKU U CEJEKLUWH, OMOTEXHOJIOTUM M CUHTETUYECKOU
OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHHMS OOydJaromuxcs 1o OOTaHHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uemoBeka. B 11 kjacce u3ydaroTCs HBOJIOIMOHHOE
y4E€HHUE, OCHOBBI DKOJIOTUU U YUeHHUE 0 Orocdepe.

VYyeOuslii npeamer  «buonorus» mpu3zBaH  00€CNEUUTh  OCBOEHHUE
oOy4aroImuMucs: OUOJIOTMYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHIUIIOB U MIPABUII,
JISKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTHUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOTIO00pa3sMM M OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJISLNH,
OMOLIEH03a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX AOCTUXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH, TPUKIAAHBIX aClEKTaX OMOJOrMYeCKUX 3HaHUM. [
pa3BUTUS M TOJAJCPKAHUS MHTEepeca OOydaloluxcs K OHMOJOTHMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuala B COACPXKAaHUHU MPOTPaMMbI
no OMOJIOTHHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M Pa3BUTHS
TOM WM HMHOW o0sacTu OWOJOrMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pellICHNE BAXKHEUITNX OMOIOTHUECKHUX U SKOJIOTHUECKHUX MpoOIIeM.



Lenb uzydenus yuebHoro npeamera «buonorus» Ha yrinyOnéHHOM ypOBHE —
OBJIaJIcHHE  OOYyYaIOIIUMUCS  3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue YyMEHUu
UCIIOJIb30BaTh ATU 3HaHUS B (OPMHUPOBAHUU MHTEpeca K OmpeleaeéHHON o0macTu
npodecCHOHANBbHON AESTeNbHOCTH, CBSI3aHHOM C OuWosIoTHeH, WU K BBIOOPY
y4eOHOT0 3aBeACHUSA TSI MPOIOJDKEHHS OMOIOTHYECKOTO 00pa30BaHHUA.

JlocTikeHue 1enu  u3ydeHus ydyeOHoro nmpeamera «buomorus» Ha
yrayOnEéHHOM YpOBHE 00€CTIeUMBACTCS PEHICHUEM CIIEAYIONINX 3a1a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMBbI OMOJIOTMUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpa; O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALMS, BUJ, OMOTeOLEeH03, Ouocdepa); 0 BHIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUY;

O3HAaKOMJIEHHE OO0yYaroluxcs € METOJaMH IIO3HAaHUS >KUBOW IPUPOJIBL:
UCCIIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOrMu, 3MOpPUOJIOTMM W OWOJOTUM Pa3BUTHUS, TE€HETUKH W
CeJIeKUMU, OWOTEXHOJOTMH M CHHTETHYECKOW OHOJIOTUH, NaJ€OHTOJIOIHH,
AKOJIOTMH);  METOJaMU  CAMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOrMYECKHUX
UCCJIeIoBaHM B JabopaTtopun W B mOpupojae (HaOMoAeHHE, U3IMEPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIAJICHHE OOYyYalOUMMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAJIU3UPOBATh M HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(OPMAIMIO; MOJIb30BATHCSA
OMOJIOTUYECKOW TEPMHUHOJIOTHEH M CHMBOJHUKOW; YCTAHABJIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-3KOHOMMYECKHMHU U  3KOJOTHYECKHUMHU
npobjieMaMu 4YeJIOBEYECTBA; OLEHUBATH IOCJIEICTBUS CBOEH AESITENBHOCTH IO
OTHOIIICHUIO K OKpY’KaroIled NpUPOTHON cpefe, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBI0  OKPYKaIOIIMX  JOJeH; OOOCHOBBIBaTH W  COOJIOJATh  MEpHI
MpoPIIaKTUKA WHOEKITMOHHBIX 3a00JIeBaHMI, TIpaBUiIa MOBEJACHUS B MIPHUPOJE U
obecrieueHns 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTYyallUsIX ~MPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapakTepu30BaTh
COBpEMEHHBIC HayUHbIC OTKPBITHS B 00JaCTH OHOJIOTHH;

pa3BUTHE Y OOYYAIOUIMXCSI MHTEIJIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEN
B TpOLECCe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU M COBPEMEHHBIMU
UCCJICIOBAaHUSIMU B OMOJIOTMH, pEeUIaeMbIMU €10 MpoOJieMaMu, METOAOJOTHEH
OMOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHMUSI AKCIIEPUMEHTAIIbHBIX
UCCJIeIOBAHUM, PeIIeHHs] OMOJIOTMYECKUX 3a/1a4, MOJICTUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTAHHUE y OOYYAIOIIUXCS [IEHHOCTHOIO OTHOIICHUS K KUBOU MPHUPOJE B
L[EJIOM U K OTJICIBHBIM €€ 00bEeKTaM U SIBJICHHSIM; (HOPMUPOBAHUE IKOJIOTHUYECKOH,
FeHETUYECKOM TpaMOTHOCTH, OOIIed KyJbTypbl TMOBEIEHUS B  MPUPO/IE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAaHUMH;

npuoOpeTeHue  OOYyYalOUIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBEHOM
MPUPOIONIONB30BaHUU (COOIOICHNE TMpaBUJI TMOBEACHUS B MPUPOJIE, OXPaHBI
BUJIOB, PKOCUCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbS
OKpYXXarolmux Jiojaer  (cobmoaeHus wmep MNpodUIaKTUKH — 3a00JIEBaHHM,
oOecrieueHrne 0OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOJHOTO H  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUI U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHME  YCIOBMM Ui  OCO3HAaHHOTO  BbIOOpa  OOy4YaroIIMMHCS
VHJIUBUTYAJIbHOMN oOpa3oBaTeNbHON TPAEKTOPHH, CIIOCOOCTBYIOIIIEH
HOCEAYIOUIEMY TMPO(PECCHOHATBHOMY CaMOONPEIEICHUIO, B COOTBETCTBUU C
UHIVNBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO01iee 4yncao 4acoB, OTBEICHHBIX HAa U3y4YE€HHE OHWOJIOTMU Ha YIIyOJIEeHHOM
YpOBHE cpeaHero obmero oopa3osanus, coctaiser 340 gaca: B 10 kimacce — 170
yaca (5 gyacoB B Hefento), B 11 knacce — 170 gaca (5 yacoB B HE/IEINIO).

OT16op opraHu3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHOJOTHUH
OCYIIECTBIISIETCS ¢ YUETOM CHenudUKu ero COJep)KaHHs W HalpaBJIEHHOCTH Ha
MPOJOHKEHHE OMOJIOTMYECKOTO O00pa3oBaHHsS B  OpraHU3alUAX  CPEIHETO
po¢heCCUOHAIBHOTO U BBICHIET0 00pa30BaHMUs.

O0s13aTenbHBIM yCIIOBUEM MPU 00YYEHUU OMOJIOTUN Ha YTITyOJIEHHOM YPOBHE
SABJISIETCSl TIPOBENICHHUE JIA0OPATOPHBIX M TpakTU4YecKkux pador. Takke ydactue
0Oy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX U Y4€OHO-MCCIIEN0BATEIBLCKIX PaldoT,
TEMaTHKa KOTOPBIX OMNpEAENseTCs y4YyuTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepPHATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX IPHUPOIHBIX YCIOBHUH.



COILEP KAHUE OBYYEHUA
10 KITACC

ConepxaHue nporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MHPOBEPKY
rocyJiapcTBeHHoO# utorooi arrectanuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas OnoJIOrus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonorud.  buonormyeckue HayKMd M HM3ydYaeMble UMH  TPOOJIEMBI.
dyHAaMEHTANIbHbIC, NPUKIAIHBIE M TOWCKOBBIE HAy4YHbIE HCCIIECIOBAHUS B
OMOJIOTHH.

3HayeHue OMoJIOruu B (DOPMUPOBAHUHN COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
kaptuHbel Mupa. [Ipodeccuu, cBsizanHble ¢ Ouosorveil. 3HadyeHUE OHOJOTHH B
IIPAKTUYECKON JEATEIIbHOCTA YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3sMCTBE,
IIPOMBILJIEHHOCTH, OXPAaHE MPUPOJBI.

JeMoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. JIlunneit, K. b. Jlamapk, Y. [apsuH,
VY. I'apseii, I'. Mennens, B. 1. Bepuaackuii, 1. I1. [1aBnos, . 1. Meunnkos, H.
U. BaBunos, H. B. Tumodeer-PecoBckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuipl U cxembl: «CBsi3b OMOJOTMU C JIPYTUMH Haykammuy», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. )KuBble cucTeMbl H UX H3YUYeHHE

XKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBAa KUBBIX
CUCTEM: €IUHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb M UEIOCTHOCTS,
CJI0XHOCTh W YIOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alHs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBIMH,
TKAQHEBBIN, OpTaHU3MEHHBIMN, MOIYJISILIMOHHO-BUIOBOM, AKOCHUCTEMHBII
(6uoreoneHoTnueckuit), OmocdhepHbiii. IIporecchl, NPOUCXOMSIINE B IKHBBIX
cucremax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HB Kak (opma cCyliecTBOBaHUS
Marepuu. Hayku, n3ydaroiine >kMBble CUCTEMbI HAa PA3HBIX YPOBHSIX OpTraHU3aIUH.

Nzydenue xuBbIX cucTeM. Metoabl Omonormyeckoil Hayku. HaOmromenwue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [IoHsaTrHe 0 3aBUCUMON U
He3aBUCUMOW IniepeMeHHOU. IlnanupoBanme skcnepumenta. [loctaHoBka U
npoBepka rumnote3. Hynesas runores3a. [lonsartue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKak€eHUA pe3ylbTAaTOB JSKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JemMmoHCcTpanun



Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buosnornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3ALMUH KUBOU
npupolb», «CTpoeHHne KUBOTHOW KIETKW», «TKaHW >KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBEeUecKoro opranuszman, «buoreonenos», «buocdepa», «Merombt
W3YUYEHUS KUBOU IPUPOIBD.

O6opynoBanme:  jgabopaTopHoe  00OpymOBaHWE  JUISI  TPOBEICHUS
HAOJII0ICHUM, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnyeckas paodora «lcnosb3oBaHWE PaA3IMYHBIX METONOB IIPU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorus KieTku

Knerka — CTpyKTypHO-QYHKUMOHAJIbHAS €QuHULA KuBOro. Kcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOM KJIETOYHOU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOHM  OWOJIOTMH:  MUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOJl MEUYEHBIX AaTOMOB, AU(epeHInanbHOe
LHEeHTpU(YTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @uxcuposanmvix
K1emox. DIEKTPOHHAss MUKpocKonus. Kougoxkanvnaa muxpockonus. Bumanvhoe
(npudicusHeHHoe) uzydenue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MUKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOT,
«HcTopus pazBUTHS METOAOB MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IIpakTuyeckas padora «/I3ydyeHne MeETOAOB KIETOYHOW OHOJIOTUU
(xpomartorpadus, osnekrpodopes, auddepeHmaTbHoe IEHTPUDYTHPOBAHUE,
[TIIP)».

Tema 4. XumMmu4eckasi OpraHu3anus KJIeTKU

XUMHAYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI.
Boma n e€ ponp Kak pacTBOPUTENS, pEareHTa, y4acTHe B CTPYKTYpPHPOBaHUU
KJIETKH, TEIUIOperyasuud. MuHepanbHble BEIeCcTBa KJIETKH, UX OHOJIorhYecKas
poJib. POIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornueckue mnoauMmepsl. benku.
AMMHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTyphl OelkoBoi Mojekyibl. [lepBuunas
CTpyKTypa Oe€nka, HenTHAHas CBsI3b. BTopuuyHas, TpeThdyHas, 4YeTBEpTUYHAs
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonoruueckue ¢pyHkuuu 6enkoB. puonul.



VYrneBoasl. MoHOCaxapuabl, IUCaXapu/ibl, OJIUTOCAXAPUIbl U MOJTUCAXAPUIBI.
OO0muit  mnaH CcTpoeHHsT MW (U3UKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonoruyeckue QyHKIUU yTIEBOAOB.

Jlumunet. T'uapodunbHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocPomunmuasl, BOCKH, CTEpOHIbl. buonormdeckue ¢GyHKIIAN
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKIX MEMOpaH — TEeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, MTOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. Crpoenune HyKIE€MHOBBIX KHCIOT.
Hyxkneorunpl. Ipunnun kommmeMmentapHoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpans. Mecrtonaxoxxaenue u ouonornueckue pynknuu JJHK.
Bunel PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUYUKH, UX (PYHKIIUU B
Kietke. Jpyeue nyxneosuompugpocpamovr (HT®D). CexenupoBanue JIHK.
Memoowl eenomuxu, mpaHCKpunmMoMuKu, RPOMmMeoMuKuU.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHe U Ono(U3nYecKrue UCCIeI0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyn. Mooeruposanue
CMpPYKMypsl U QYHKYUti 6UOMOAEKYN U UX KoMNiekcos. Komnvromepnuii ouzatin u
OpeanuyecKull CuHmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanumn

[Toptpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabmuubr u cxemsl: «llepmonuueckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJbI», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJICKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYINb», «CTpoeHHUE MOJEKYII
yraeBoaoBy», «CTpoeHHe MOJeKysl JunuaoB», «HykKiIenHOBbIE KHUCIOTHIY,
«Ctpoenne monekysisl ATD».

O6opynoBanue: XUMUYECKasl TOCy1a U 000Py0BaHUE.

Jlaboparopnasi pa6ora «O0Hapyx)eHUE OCITKOB C MOMOIIBIO Ka4e€CTBEHHBIX
peaKIuii».

Jlaboparopnass  padora  «lccienoBaHue  HYKJIEUHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u pyHKUMHU KICTKHU

Tumbel KJIETOK: JyKapuoTUuYecKas U Mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapruoTHIECKOM KiIeTKU. KieTounasi ctTeHka OakTepuil U apxen.
OcoOeHHOCTH CTpPOEHUsI TEeTepOTPOPHON U aBTOTPOGHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTo u poJib MPOKapHoT B OMOIIEHO3aX.

CrpoeHnue 151 (YyHKIITMOHUPOBAHUE 3YKapUOTUYECKON KJIETKH.
[Inazmarnueckas wmeMOpana (mnasmaiieMma). CTpykTypa — IJIa3MaTHYECKOU
MeMOpanbl. TpaHcrmopT BeHIECTB uepe3 IUIa3MaTUYECKyI0 MEeMOpaHy: NMacCUBHBIN
(muddy3us, obneru€unas auddysus), aKTUBHBIM (MEPBUYHBIMN M BTOPUYHBIN
akTuBHBIM TpaHcmnopt). llomymponunaemocts MemOpanbl. PabGoTta HaTpwmii-
KaJIMEeBOTO Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTo3. Kierounas
crenka. CTpykTypa U PyHKIIUM KJIETOYHOM CTEHKU PACTEHHM, rprOOB.

[urommasma. [{uro3ons. Lurockener. JIBuxkenue nuromiasmel. OpraHon bl
kieTk. OaHOMEeMOpaHHbIE OpPraHOMJBI KJICTKU: OJHAOIUIa3MaTHYecKasi CeThb
(BIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHOMIOB KIETKU. CTpoeHue TrpaHyIspHOrO PETUKYIyMa.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CuUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHBIA)  SHIOIUIA3MATHYECKUN
petukynyM. CekpeTopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus b6enxos 6
annapame [onvoocu. Copmuposxa 6enxos 6 annapame Ionvoxcu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbix kieTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABI  KIETKWA:  MUTOXOHAPWUM,  IJIACTUJIBIL.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN M Iactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IUIACTUIB  (DOTOCHUHTE3UPYIOIIHUX  AYKapHOT.
XJIOpPOIIACTHI, XPOMOILIACTHI, JICNKOILIACTHI BEICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue M (QPyHKIIMH HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocomsi. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MpbIlIEUHBbIE  KIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KietouHbrit
ueHtp. CrpoeHue U JBWKEHHE JKTYTHUKOB M pecHUYEeK. MHUKPOTpyOOUuKH
nutoriasMel. Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguiameHmamu u
muxpompybouxamu. MomopHnvle benxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOILJIa3Ma, SAPBIINIKH, UX CTPOCHUE U
¢ynkuuu. SAnepHbiii OenkoBbl MaTtpukc. lIpocTpaHCTBEHHOE pacHoIOKEHHE
XpoMOCOM B HHTep(ha3sHOM siape. Idyxpomamuu u 2emepoxpomamut. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHoi 060n0uku 6 mumose. Aoepmblil
MPAHcnopm.

Kiterounsle BkmtoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHOM).

JeMmoHCcTpanumn



[Toprpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl 1 cxembl: «CTpoeHUE 3YyKapUOTHUECKOW KieTkn», «CtpoeHue
KUBOTHOW  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KIeTKm», «CTpoeHue
MUTOXOHAPUWNY, «Apo», « CTpoeHUE TPOKAPUOTHUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKkTepruaIbHBIX KIETOK.

Jlaboparopnasi pabGora «/3ydyeHHe CTpOEHUs KIJIETOK Pa3JIMYHBIX
OpPraHu3MOB).

IIpakTnyeckas padora «/I3yueHue CBOWCTB KJIECTOYHOU MEMOPAHBD».

JlaboparTopHass padora «lccnemoBanue 1asMonv3a W JACIJIa3MOju3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «/3ydyeHue  JOBWKEHUA  UUTOILUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NPpeBpallieHHe IJHEPTUM B KJIETKe

AccuMWIALNS U TUCCUMUIIALIMS — IBE CTOPOHBI MeTaboin3Ma. Tumnsl oOMeHa
BEIIIECTB: aBTOTPOPHBIN U reTepoTpodHbI. YuacThe KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe obecredeHue kietku: mnpeBpameHue AT B
oOMeHHBIX Tmpoueccax. @OepMEHTATUBHBIA XapakTep pPeakluil KIETOYHOTrO
Metabonuzma. DepMeHTh, MX CTPOEHUE, CBOWCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentsl. OTinunst pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPbl U OEIKU-UHTHOUTOPBL. 3aBHUCHUMOCTh CKOPOCTH (PEepMEHTATHUBHBIX
peakuuii OT pa3IuyHbIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OPraHUYECKMX BEIIECTB B KIEeTKe. {DOTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll (omocunme3 y oaxkmepui. Ceemocoouparoujue
nueMeHmvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIUIaCTOB B IpoLEcce
doTocunTeza. CBeroBast U TeMHOBas (pa3bl. Pomoovixanue, Cs., Cs. u CAM-munol
gdomocunmesa. 1IpoaykTuBHOCTh (poTocuMHTE3a. BnusiHue paznuyHbix (HakTOpOB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPTraHU3MOB-XEMOCHUHTETUKOB:
HUTpUDUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTepUu, BOJOPOIHBIC
OakTepuu. 3HaUYEHNUE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxenus. I[IponykTel OpokeHHs M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH O0JIC3HE.

AspoOHBbIe OpraHU3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroToBuTenbHbBIN dTan. [ THKOIN3 — OECKUCIOPOTHOE PACIICTIIICHUE TIFOKO3BI.

buonornueckoe OKuCIEHHE, WU KIETOYHOE AbIXaHUe. Poiib MUTOXOHAPHIL B
npoleccax omonoruueckoro okucienus. Lluknndeckue peakiuu. OKUCIUTETHHOE
dochopunupoBanue. Iuepeus membpanno2o epaouenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. [IpenmymiecTBa adpoOHOTO MyTH
oOMeHa BelecTB repe aHa3poOHBIM. D(PPEKTUBHOCTD YHEPTETUUECKOTO OOMEHA.

JemoHCcTpauumn

[Toptpetsr: Jx. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel U cxeMbl: «DOTOCUHTE3Y, «DHEpreTuueckuit oomMen», «bruocunres
oenkay, «CtpoeHue pepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 000OpYJOBaHUE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropnass  paGora «/3yueHne  KaTaqIUTHUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMujIa3bl WU KaTajla3bl)y.

JlaGopaTtopnass padora «l3yueHue (pepMEHTATUBHOTO paCIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIETKAX).

Jlaboparopuass pa6ora «CpaBHeHHE TIpollecCOB  (POTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMaLUs U peajin3anus eé B KiIeTKe

Peakunn MatpuyHoro cuuresa. [I[pyHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanu3anus HaclieacTBeHHON nHGopManun. [ eHeTnueckuit

KOJI, ero cpoucra. Tpanckpunuus — MarpuuHbii cuHTe3 PHK. IIpuanume:

TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIEIbHOCTh, ACUMMETPUIHOCTD.
Cospesanue mampuunvix PHK 6 saykapuomuueckou xiemke. Hexooupyiowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnoBust Ouocunte3a Oenka. Koaupoanue amuHokuciaoT. Ponb pubGocom B
OnocuHTe3e OelKa.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus TeHOMa y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTHM T€HOB y HpokapuoT. ['mnoresa
onepoHa (®. XKakob, XK. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPeCccull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. KieTouHslit romeocTas.

Bupycer — HekeTounbie (OpMBI )KU3HU B 00IMraTHbIe Tapa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHblll YUK
JIHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6baxkmepuoghazos.
Obpamnas mpauckpunyus, pegepmasa, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, KUBOTHBIX, pacteHuil. CITN, COVID-
19, conmanpHbIe ¥ METUIIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKmMypHuIX OUuoio2udeckux 0anuvix. Hanomexnonoeuu 6 buonrocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodwvt 00cmasKu 1eKkapcms.



JdemMoHCTpanuu

IToptpetsl: H. K. Konbiios, 1. 1. IBaHOBCKHIA.

Tabmuier u cxeMbl: «buocunTes 6enka», «I'eHeTHdeckuii Koy, «Bupycoe»,
«bakTepuodarm.

IpakTnueckas padora «Co3iaHre MOJIEN BUPYCay.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mepuoabrl W perymsuus. WHTepdaza u MHUTOS.
Oco0eHHOCTH MpPOIeCCOB, MpOTEKaromMX B UHTepdaze. I[loaroroBka KIeTKH K
nenenuto.  IlpecuHreTudyeckuii  (MOCTMUTOTHYECKHH),  CHUHTCTHYECKUM U
MMOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI) TIEpUOabl UHTEP(Pa3bI.

Marpnunbeii cunare3 [JIHK — perumkanms. Ilpunnunser permmkanum JHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIIICIBHOCTD.
Mexannzm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIJIOMIHBIA W
raruiougHbeli  HaOboOpel  XpomocoM. ['oMonormunsie xpomocombl. IlosoBbie
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTagum MHUTO3a M MPOUCXOAIINE B HHUX

npouecchl. Tunbl Muto3a. KaprokuHe3 u nutokuHe3. buonormdyeckoe 3HayeHUE
MHUTO3a.

Perynsius mMuToTHYeckoro Iukia kKieTtku. IIporpammupyemas KieTouyHas
rudeb — anomnTo3.

Knerounoe sanpo, XxpoMocomsbl, (yHKIIMOHAIbHAs TEHOMHKA. MexaHuzmol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KemKka» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIeMKU.

JlemoHCcTpanumn

Tabnuiel u cxeMbl: «KU3HEHHBIN HUKIT KIETKNW», «MuTo3», «CTpoeHue
xpomocomy, «Pemnukarusa JJTHK».

O6opynoBanue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: « MHUTO3 B KIIeTKax
KOpEIIIKa JIyKay.

JlabopaTtopnass  pabdora  «l3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparaxy.

Jlaboparopnasi pabora «HabmroneHne MuTo3a B KJI€TKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenue u pyHKIIUM OPTraHU3MOB

buonoruueckoe pazHooOpasue OpTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJTbHBIE, MHOTOKJIETOUYHbBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEHUS U JKU3HEAEATENIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OIHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, ApYrue NpoTUcThl. KojgoHManbHbIE OpraHu3MBbl.



B3auMocBsI3p yacTel MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraHoB. Opranu3M Kak euHoe 1einoe. ['omeocras.

Tkann pacreHuid. Tumbl pAacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOCHHS,
(GYHKIMNA U PacTONIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: AMUTEIHAIbHAs,
COCIMHUTEIIbHAS, MbIIIeyHas, HepBHas. OCOOCHHOCTH CTpoCHWs, (QYHKIHN u
PAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TIe€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTraHOB KUBOTHBIX U YesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranuzmoB. Kapkac pacreHuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIBI COEIMHEHUSI KOCTEH.

JIBmkeHne  opraHu3MoOB.  JIBMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PAaCTEHUU:
TPOIIU3MBI M HACTUHU. JIBMJKEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. [lormouieHne BOABI, YIVIEKUCIONO rasa u
MHHEPAJIBHBIX BELIECTB pacTeHUsIMU. [IluTaHue >XKMBOTHBIX. BHYTPUIIONOCTHOE U
BHYTPUKJIETOYHOE nuuieBapeHne. [IuTtanne Mo3BOHOYHBIX MKUBOTHBIX. OTaEIbl
MUIIEBAPUTENBHOTO TpakTa. lIumeBapurenbHbie xenes3bl. [IumeBapurenbHas
CHCTEMA YeJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactenuil. [[pixanue >kuBoTHbIX. Huddy3us
ra3oB 4epe3 NOBEPXHOCTH KIETKH. KoxkHOe JbixaHue. J[pixaTenpHas MOBEPXHOCTb.
XKabepnoe u né€rouHoe apixanue. J[pIxaHne M03BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JETKUX ITO3BOHOYHBIX IKUBOTHBIX.
JlpIxaTenpHasi cucTeMa uesioBeka. MeXaHu3M BEHTWISIUUU JETKUX y TTHUI] U
MJIEKOMUTAIOMUX. Perymsmus npixanus. [[pixareabHbie 00HEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpancnopT BewiecTB y JKHUBOTHBIX. KpOBEHOCHass cucTteMa U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOJIIOIUOHHBIC
YCIIOKHEHHUSI CTPOCHHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisuus.

Beigenenue y opranusMmoB. BeiaeneHue y pacteHuil. BeiaeneHue y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. PunbTpanus,
CeKpelrs U 00paTHOE BCAChIBaHWE KaK MEXaHU3Mbl PaOOThI OPTAaHOB BBIJICIICHUSI.
CBs13b MOJIOCTH TE€A C KPOBEHOCHOW U BBIJIECIUTEIBLHON crcTeMaMu. Bolenenue y



MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. ObpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHOpHI
OakTepuid W IUCTHl MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpencrsa macCUBHOM U XUMHYECKOM 3aIIUThl. DUTOHLINIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOIHBIE.
3ammTa opranu3zMa ot Ooje3Heil. IMMyHHas cuctema yesioBeka. KieTouyHsii u
TYMOpaJbHBIA HUMMYHUTET. Bpoxa&HHBIH U mpHOOpeTEéHHBIA crenuduuecKkuit
UMMYHUTET. Teopus KioHaJIbHO-celekTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTts u  perymsuus y  OpranusmMoB. Pazgpaxkumocts y
OJIHOKJIETOYHBIX Opranu3smMoB. Takcucel. PazgpaxxuMocTe U perymsiuus Yy
pacTeHuii. PocTOBBIE BellleCTBAa M UX 3HAYECHUE.

HepBHas cucrema u pedaekropHas peryisnus Yy KUBOTHBIX. HepBHas
cucTeMa U €€ OTHEIbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHONO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IEKCHI.

I'ymopanbHast perynsiuys ¥ 3HAOKPUHHAS CHCTEMA YKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBsA3b HEpBHOW M SHIOKPUHHOM cucTteM. ['unoranamo-runoduiapHas
cucTeMma.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmuiet u cxembl: «OJAHOKJIETOUHBIE BOAOPOCHN», «MHOTOKIETOUYHbIC
Bojopociny, «bakrtepumny, «lIpocreimme», «OpraHbl IIBETKOBBIX PACTCHUN»,
«CuctemMbl OpraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHUE
HaceKoMbIx», «Tkanu pacteHuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOIs,
«CTpoeHue JHCTOBOM MIACTUHKW», «TKaHU >KUBOTHBIX», «CKEJIET YeIOBEKa,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpl1euHast CHCTEMAY,
«BpraenurensHas cucteMa», «OHAOKpPUHHAsA cuUCTeEMa», «CTpOEHHE MBIIILbDY,
«Ummynurter»,  «KumieyHomonoctHbie», «CxemMa  NUTaHUS  PACTCHUID,
«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBDY,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue H0XaeBoro uepsi», «HepBHas
cucteMa poeio», «HepBHas cucrema ssrymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHag  cucrema  nTuny, «HepBHas — cucrtema
MIeKonuTamux», «HepBHas cucrema uenoBekay, «Peduexcy.



OO6opynoBaH#e: CBETOBOW MHUKPOCKOI, MUKPONpPEMapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpoOMpenaparbl TKaHEW, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUH
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE JK3EMIUIIPhl KOMHATHBIX PacTeHUM, repdapuu
pacTeHUM pas3HbBIX OTACJIOB, BIAXKHBIE TMpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUJICKIIMM OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJIOBEKa,
00opynoBaHue ISl AEMOHCTpAIMU TOYBEHHOTO W BO3JIYIITHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U 0eiIKoB Mo elcTBrueM (GepMeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALIUU OIBITOB MO0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX IBM)KCHHM, MOJIEIN TOJIOBHOT'O MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydyeHue TkaHell pacTEHUI».

JlabopaTopHas padora «/3yueHne TkaHEN JKUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHre opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMmHokeHUe M pa3BUTHE OPTAaHU3MOB

@dopMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buael  0ecrnojoro  pa3MHOXKEHHS: TMOYKOBAHHE,  CIIOPYJISALUA,
(parMeHTays, KIOHHPOBAHUE.

[TomoBoe pasmuoxkenue. [losoBeie KieTkH, wnu ramerbl. Menos. Craguun
Mmeio3a. [loBegenune xpomocoM B meio3e. Kpoccunrosep. buosmornueckuii cMbici
M€Ho3a M IIOJIOBOTO TIiporecca. Meno3 W ero MeCTO B JKU3HCHHOM IIHMKJIC
OpraHU3MOB.

IIpen3aponpimeBoe pasButue. ['amerorenes y uBOTHBIX. [10JI0OBBIE JKeENE3HbI.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KIIETOK.

OmomoTBOpeHHe ©  ASMOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHSl — HayKa
0 Pa3BUTUH OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cragun >MOpHOTECHE3a
KUBOTHBIX (Ha npumepe Jarymku). [poOnenme. Tunsl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOJCHUS MJIICKOMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(racTpynsiuus). 3aKkiaika OpraHoB M TKaHEHN U3 3apOBIIIEBBIX JUCTKOB. B3auMHoe
BIUSHUE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (IMOpHUOHAIbHAS HWHIYKIIHS).
3akjagka TUlaHA CTPOCHUS OJKUBOTHOTO KaK  pe3yJbTaT HEePapXUUECKUX
B3aMMOJIEUCTBUI TeHOB. BrusiHue Ha 3>MOpUOHAIBHOE PA3BUTHE PA3IUYHBIX
(aKkTOPOB OKPY’KAIOIIEH CPEIBI.

Poct u pa3Butne xuBoTHBIX. [locTamMOpuonanbubiii mepuoa. I[Ipsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHoOjOrnyeckoe 3HauY€HHE MPSIMOTO M HEMPSMOTO



Pa3BUTHUSA, UX PACOPOCTPAHEHHUE B MpUPOAE. THUIbI pocTa KUBOTHBIX. DAKTOPHI
pEryJlu pocTa KUBOTHBIX U yenoBeka. CTaiuu NOCTIMOPUOHAIIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHe3a uenoBeka. CTapeHne U cMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u passutue pacteHuil. ['ametodur m crmopodur. Meiio3 B
KU3HCHHOM TIHMKJIe pacTeHuid. (OOpa3oBaHue crmop B TpoIecce Meio3sa.
l'amerorene3 y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbI PETYISALMNA OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHcTpanumn

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUJIOMOHAAbD), «Pa3MHOXXEHUE 3BIJICHBDY,
«Pa3MHOXeHUE THUAPBDY, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMIEKIIETKH U crepMmaro3onsa», «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsamoe u
HENpsAMOE pa3BuTHE», «Pa3BuThe Mauckoro xyka», «Pa3sBurhe capaHum»,
«Pa3BuTne IArymikn», «JIBOMHOE OIUIOAOTBOPEHHUE Y ILBETKOBBIX PACTECHUI»,
«CTpoeHue CeMsH OJHOJIOJIbHBIX U JBYIOJIBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <OKuU3HEHHBIM UK MXxa», <«OKH3HEHHBIM LUK
ManoOpOTHUKAY, « KU3HEHHBIN ITUKJI COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl SIMIEKIECTOK U
CIIEpMATO30UI0B, MOAENb «LIUKII pa3BUTHS JIATYLIKNY.

JlabGopaTopnas padora «/3yueHue CTpoeHUs MOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnyeckass padora «BpIsSBIICHHE NPU3HAKOB CXOJACTBA 3apOJbIIIEN
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHUE OpPraHoB pa3MHOXKEHUS BBICIINX
paCTEHUI.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropust cTraHOBIEHUS M pPa3BUTHUS TEHETUKU Kak Hayku. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€UECTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Padotel H. K. KonbuioBa, H. 1. Basunonra, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MOHSITUSL U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTAS JIMHUS, TUOPUIbI, TEHOTHUI, (PEHOTHII.



OCHOBHBIE ~ METOJbI ~ T€HETUKHU: THOPUIOJOTHYCCKUH,  IUTOJOTHIECKUI,
MOJICKYJISIPHO-T€HETUYECKHM.

JemoHCcTpauumn

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiet U cxeMbl: «MeTobl TeHETUKNY, «CXeMBbI CKPEIIIUBAHUS.

JlaGopaTtopnass paGora «/lpozodmia kKak OOBEKT TE€HETHYECKUX

UCCIIEIOBAHUI».
Tema 12. 3aKk0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblid 3akoH MeHaens — 3aKOH

eauHooOpasust rTHOpUI0B MepBoro mokojeHus. [lpaBuno qomunupoBanus. Bropoit
3aKOH MeHenss — 3aKOH pacUICIUICHUs] NPU3HAKOB. llATONOrHMYecKkrne OCHOBBI
MOHOTHOPHIHOTO CKpEIIMBaHus. [ MIoTe3a YuCTOThI TaMeT.

AHanu3upymoluiee ckpenpanue. [IpomexxyTouHbIi XapakTep HAclIeAO0BaHMUS.
Pacmiennenue mpu3HakoB Py HEMTOJIHOM JJOMAUHUPOBAHUH.

JHurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HacCJICJOBaHUS IIPU3HAKOB. [luTonornueckue OCHOBBI JTUTHOPHUTHOTO
CKpEIINBAHUS.

CuerieHHOe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuermieHHoe
HACJICZIOBAHWE TE€HOB, HAPYIICHHUE CIEIUICHUS MEXKAY T'€HaMu. XPOMOCOMHas
TEOpHUSI HACIICICTBEHHOCTH.

I'eneTnka nosma. XpoOMOCOMHBIA MEXAHNU3M ONPENEIICHHS M0Ja. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN 1 TE€TepOraMeTHBIN MOJ. | eHeTnyeckas
CTPYKTypa IMOJIOBBIX XpOMOCOM. HacnenoBannue mpru3HaKkoB, CHEIJICHHBIX C IMOJIOM.

['enotun kak nenoctHas cucrema. LlmenoTponus — MHOKECTBEHHOE JICHCTBUE
resa. MHOXECTBEHHBIM ajuieau3M. B3auMmojencTBue HeaJUIedbHBIX T'E€HOB.
Komnnemenrapuocts. Onucras. [lonumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUS DPACTEHUM, XUBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTUYECKUX TIPOIIECCOB, TOBEICHUS W KOTHUTUBHBIX (YHKIIUH.
I'eneTnueckne MexaHW3Mbl CHUMOMOTeHE3a, MEXaHU3MBI B3aMMOJICHCTBHUS «XO3SIHH
— Tapa3uT» U «XO35MH — MHUKPOOHMOM». ['@HeTHMYeCKHE acleKThbl KOHTPOJSI U
M3MEHCHHS HACISACTBCHHOM MH(MOPMAIIUH B IIOKOJICHHUSIX KJICTOK M OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuupr u cxemsl: «llepBelil 1 BTOpoil 3akoHBI MeHnens», « TpeTuil 3akoH
Mengens», «AHanu3UpymrLee CKpemmBaHue», «HemomHoe paoMuHUpoOBaHUEY,
«CueruieHHOEe Hacle0BaHUE IPU3HAKOB Yy Jpo30duiibly, «l'€HeTHMKa Toyay,



«Kapuotun uenoBeka», «Kapuotun npozodunery, «Kapuotun nOTunb,
«MHOXKECTBEHHBIN AJUIEIIN3M», «B3auMOIENCTBUE T€HOBY.

OGopynoBanme: MoOAEHb JUIsI JEMOHCTPAllUA 3aKOHOB €IMHOOOpa3us
TUOPHUIOB TIEPBOTO TIOKOJEHUS U paclIelJIeHUs IPU3HAKOB, MOJENb IS
JEMOHCTpallUM 3aKOHA HE3aBUCHMOTO HAcCJIEJOBAaHUS NPU3HAKOB, MOJIENb IS
JEMOHCTpAIlUM CIIEIJICHHOTO HaCJeIOBaHUs IMPU3HAKOB, CBETOBOM MMKPOCKOTI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yyeHue pe3yapbTaTOB  MOHOTMOPHUIHOTO
CKPEIIUBAHUA Y IPO30(DHIIBD).

IIpakTuueckass  pabdora  «/3yueHue  pe3ynbTaTOB  JUTHOPUTIHOTO
CKpEIIUBaHUs Y AP030(UITBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

B3aumoneiicTBue reHoTHMIAa W cpeabl Tpu  ¢GopmupoBaHuu (EeHOTHUIA.
N3MeHunBOCTh pU3HAKOB. KaueCcTBEHHbIE W KOJWYECTBEHHbIE MPU3HAKU. Buabl
U3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACJICICTBCHHAS.

Moaudukanonsas W3MEHYMBOCTh. Ponb cpenbl B GopMHpOBaHUU
MOAU(PUKALMOHHON HM3MeHYnMBOCTH. Hopma peakuuu npusHaka. BapuanroHHBIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CoiicTBa MOIu(UKAMOHHOU
U3MEHUYHMBOCTH.

['eHoTununyeckass U3MeHUYUBOCTh. CBONCTBA TEHOTUITMYECKON M3MEHUYNBOCTH.
Bubl reHOTUTIMYECKOM U3MEHUUBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOunaTuBHasi u3MeHYMBOCTh. Mei03 W TOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUU
TeHETHYECKOTO pa3HOOOpa3usi B Mpejesiax OHOTO BH/IA.

MyTtanroHHass M3MEHYMBOCThb. BuHIbl MyTallMii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluuW. SnepHbie U
HUTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCKHWe W TOJOBble MyTaluu. [IpuyunHbI
BO3HMKHOBEHUs MyTanuid. MyTareHel W HUX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTU MYTAIMOHHOTO TMpoOIlecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HaciencTBeHHo u3MeHunBoctu (H.W. BaBuinoB). BHesdnepHas WU3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa u INUSEHOMUKA, pPOJb INUSCHEMUYECKUX (Hakmopos 8
HACe008aHUU U UBMEHYUBOCMU eHOMUNUYECKUX NPUSHAKOB Y OP2AHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBumos.

Tabmuuer u  cxembl: «Bumbl  uw3MeHunBOCTHY», «MomubukanroHHas
H3MECHYHUBOCTBY, «KomOnHaTtuBHas U3MCHYHUBOCTEY, «Metio3y,
«OnonoTBopeHuey, «I'eHeTudeckue 3a00eBaHus YeIOBEKa», « BUIbI MyTaIHii.



OOopynoBanue: XKUBbIC W TepOapHBIC AK3EMIUISAPHl KOMHATHBIX PACTEHUH,
pucyHku (doTorpadun) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMOHHON W3MEHUYMBOCTH. [loCTpoeHHWe BapuWallMOHHOTO psijga W
BApPHUALIMOHHON KPUBOW».

IpakTnueckass padora «Myrtauun y Apo3oduiabl (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eneTuka 4ejioBeKa

Kapuotun wenoBeka. MexayHapoaHas MmporpamMma HCCIEIOBaHHS T€HOMA
4yenoBeKa. MeTonpl  UM3y4YeHMsT TE€HETHMKH  YEJIOBEKAa: TIE€HEaJOTHMYECKHM,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIIUUOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TEHOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T11P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUS YeJIOBEKA. [ €HHBIE U XPOMOCOMHBIE
0oJie3HM 4YeroBeKa. boe3HM C HAcCIEACTBEHHOW MPEeIpacroioKeHHOCTHIO.
3HaueHUE MEAMIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUH T€HETUYECKUX
3a0o0eBaHU 4YenoBeka. MeauKo-TeHEeTHUeCKOoe KOHCYJIbTHpoBaHUe. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOro rpysa». DTUYECKHUE aCNEKThl MCCIIEIOBAHUN B
00J1acTH pelaKTUPOBaHUSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTophl TMOBBIINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3ruecKoMy U XMMUYECKOMY 3arpsi3HEHUIO0 OKPY’KaroIIe cpeabl. ['eneTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJI0OBEKA K MAaTOJIOTUSM.

JdemoHcTpanumn

Tabnuiel u cxembl: «Kapuotun denoBeka», «MeToabl U3YyUYEHUS] TEHETHUKU
yejoBekay, «I'eneTnueckue 3a007eBaHUS YETOBEKAY.

IIpakTnueckasi padora «CoCcTaBICHHE U aHAJIU3 POJOCIOBHO.

Tema 15. Cesntekuiusi OpraHu3zMoB

JloMecTukanuyss W celeKuus. 3apoKJACHUE CEJIEKIMM W JOMECTUKAIIUU.
VYuenue H. WM. BaBumoBa o IleHTpax mnOpoUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. PoJib cenekumu B CO3aHUM COPTOB PACTEHUM W IMOPOJ
#xuUBOTHbIX. CopT, mNopoAa, ImTaMM. 3aKOH TOMOJOTMYECKUX pAIOB B
HaciaeACTBeHHOM wu3MeHuumBoctM H. . BaBunoBa, ero 3HadyeHue s
CEJIEKIIMOHHOM paboTHhI.

Metoapl cenekimoHHON paldoThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBUTYaJIbHBIM. Drtanel KOMOWHAIIMOHHON CCJICKIIUU. HcnbiTanue
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIEHKH
(eHoTHIIa TOTOMCTBA U OTOOP IO reHOTHUITy ¢ TomolIbio aHanu3a JJHK.

NckyccTBeHHBIM  MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PaamaniMoHHBIN M XUMUYECKU MyTareHe3 Kak UCTOUHUK MYTAIUN y KYJIbTYPHBIX



dopm opranu3moB. lcmonp30BaHME TEHOMHOTO PEIAKTUPOBAHHUS W METOOB
pexoMOuHaHTHBIX JIHK U1 monmydeHns HCXOIHOro MaTepuaa sl CEeNeKIUU.

[Tonyuenune MOJIUIUIOU]IOB. BnayTtpuBugosas rUOpUIN3aLINSL.
brnuskopoAcTBEHHOE — CKpelMBaHue, wWid  UHOpuauHr.  HepoacTBeHHoe
CKpeIllUBaHuEe, WM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcrnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuausanus. [Ipeogonenue Oecruiogus
MEKBUOBBIX THOPUAOB. JIOCTHIKEHUS CEJIEKIINU PACTEHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHUe U U3y4YCHUE T'CHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKAX pOAMYEN IS CO3JaHUs  HOBBIX COPTOB U THUOpPHIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. HM3yuenue, coxpamwenue u  YnpaeieHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMBICI0BbIX HCUBOMHBLX
8 Yensax YAVYUEeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAVYHLIX UCCLe008aAHUL,
nepeoosvix uoell U NepCcneKmuUBHbIX MexHON02ULL.

JeMoHcTpanuu

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapnieuenko, I1. I1.
JIykpsanenko, b. JI. Actaypos, H. bopunoyr, /1. K. bensies.

Tabnuiel v cxembl: «LIeHTpBI MPOUCXOXKICHUS U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON W3MEHYHUBOCTH,
«MeTtoapl cenexkuumny, «Otnanéunas ruopuanzanus», « MyrareHesy.

JlabopaTopHas padora «l/3ydeHrue COpTOB KYJbTYPHBIX PACTEHHIN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrue METOIOB CEIEKIIMU PACTCHUI.

IpakTnueckas padora «IIprBrBKa pacTeHUID.

Ikckypceusi «OCHOBHBIE METOJBI M JOCTHIXKEHHUS CEJICKIUU PACTeHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIA Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKASI OHOJIOTHS

OOBEeKThI, UCHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJICOOTICYCHHE, TOJyYeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenne. Mukpoouonornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHUYECKHUX
TexHosiorui. [Ipon3BoaCcTBO O€/IKa, aAMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTpeUarolrecs B Ipupoie OMOCUHTETUYECKUE MTYTH.



Kinerounas unxeHepus. MerToasl KyJIbTypbl KIETOK W TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUs W  COMATHUYECKUM
sMOpuoreHe3. lcnonp30oBaHWe TaruioOW0B B CEJIEKUMM pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AUIEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIAEP KIIETOK.
Texnonoeuu  0300poenenus, KYIbmueuposanus — u MUKPOKAOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpOMOCOMHAasi M TE€HHas HWHKEHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIoCTW)KEHHMsT W NEpPCHEKTHBBI  XPOMOCOMHOM W TE€HHOW  MHXXCHEPHH.
DKOJIOTHYECKHE U ITUUECKUE MTPOOIEMbI TEHHOW NHKEHEPUU.

Memuuunckue ouorexHosoruu. I[loctrenomuas nugposas meaunuHa. [THP-
JUArHoCTUKa. MeTaOOJOMHBINA aHaldu3, TEHOLEHTPUYECKUU aHaau3 IMpOoTeoMa
YeJIOBEKa JUIsI OLIEHKM COCTOSIHMSL €ro 370poBbs. MCIONB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OumoumkeHepus s pa3paOOTKU
(yHIaMEHTAIIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJIOTMI TPEXMEPHOro OMONMpUHTHHTA U ckaddoyaunra
JUTS peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

CoznaHne BEKTOPHBIX BakKIMH C LENbI0 0OEcreyeHUs] KOMOMHHPOBAHHOU
3amuThl OT Bo3Oymuteneir OPBU, yctaHoBieHHE MOJEKYJISPHBIX MEXaHHU3MOB
¢ynxunonupoBanusi PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIE
3a00s1€BaHuUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuubl u cxembl: «Vcnoib30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
MpoU3BOACTBEY, «KileTouHast uHxeHepus», «I eHHas UHKEHEPUs».

JlabopaTropHnasi pa6ora «/3ydenrne 00beKTOB OUOTEXHOIOTHUI.

IpakTnueckas padora «IlomyueHue MOJIOYHOKHUCIIBIX POIYKTOBY.

JKckypeusi «bUOTEXHOJOTUS — BaKHEWIAs MPOU3BOJUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLHOHHBIX NpeICTABJICHUN B
omnoJioruun

OpomonnoHHas Tteopus Y. JlapuHa. IIpeanocbUiku  BO3HUKHOBEHMS
napsuHu3Ma. JKu3Hb ¥ Hay4dHas AesaTenbHocTh Y. /lapBuHa.

JIBrKyIIKE CUJIbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHS OpPTaHW3MOB, HACIEACTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN O0TOOD).



Odopmenne cuaTeTHueckor Tteopun dBoonmu (CTD). HelTpanbhas
teopuss dBojonuu. CoBpeMeHHas 3BOJIIOIMOHHAsA  Ouojorus. 3HAYCHHE
ABOJIIOIIMOHHON Teopuu B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MHPA.

JlemoHCcTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. 1. lImansraysen, /x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoit npupoasl (mo K. Jlunuero)y,
«JlectHuma xuBbBIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMUPOBAHUSA
MPUCIIOCOOJICHUN Y pacTeHud U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectBus Y. lapsunay, «Haxonku Y. JapBunay, «D@opmbl 00pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroobpasue KylIbTYpHBIX (opM
KanycTbD, «[lopoabl JOMAaIIHUX )KUBOTHBIX», «CxemMa 00pa30BaHusi HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema COOTHOIIECHUS JBIXKYIIUX CHJI JBOJIOLUM,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKOW TEOPUU IBOTIOLIUI.

Tema 2. MUKpPO3BOJIIOLMSA U €€ Pe3yJIbTAThI

[Tonynsius Kak 37aeMeHTapHas eauHuIla 3BOTOIUU. COBpEMEHHBIE METOIbI
OIIEHKM TE€HETHMYECKOTO pPa3HOooOpa3us W CTPYKTypbl nomyisamnuil. M3meHenue
reHooH/Ia TOMYJISIMKA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJICHUE. 3aKOH
reHerryeckoro paBHoBecus k. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOpbl (ABUXKYIIME CHUJIbI) SBOJIONUU. MyTalmOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpeiid reHoB — clilydaiiHbie
HEHAIpaBJICHHbIE WM3MEHEHMSI YacTOT ajulelied B monmymanusx. O@dekt
OocHOBaTeNsd. JDgpgexm oOymuvinounozo eopaviuka. CHUdNCEHUE 2EHEMUYECKO20
pasnooopazusi: npuuunsl u cireocmeus. llposenenue s¢gpghexma Opeiigha ceros 6
oonvuwux U  manelx  nonyaayuax.  Mwurpauuu.  M3omdauMs  HOMySOUN:
reorpaduueckas (mpocTpaHCTBEHHAs), OMOJIOrHYecKast (penpoayKTUBHA).

EctecTBennbiii o1O0p — HampaBistonmii  ¢daktop dBodonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHM, CTaOWIM3UPYIOMINM,  pa3phIBAIOIMINAN
(mu3pynTuBHbIi). [lonoBoit oTOOP. BO3HMKHOBEHHE W 3BOJIOLHUS COLIMATIBHOTO
MOBEJICHUSI YKUBOTHBIX.

[Ipucnoco0neHHOCTh ~ OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBeHue — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uauoananrtanuu. [Tpumepsl mpucmocobieHnid y opranu3MoB: MOpP(hOIOTHYECKHE,
¢usnonornyeckue,  OMOXUMUYECKHe,  ToOBeAeHUYeCKHe.  OTHOCHUTEIHbHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJsbTar
MUKpPOAIBOIOIMHU. M3onsduus — kitoueBod ¢akTop BuAooOpazoBanus. Ilytu u
crocoObl BUA000pa30BaHUs: ajuionaTpudeckoe (reorpaduyeckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumiIonIU3anus,
rubpuan3anusi). JJMTeTbHOCTh 3BOJMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HO00pa3us.

Ponp sBomOnMOHHON OuoNorMM B pa3pabOTKE HAyYHBIX  METOJIOB
coxpaHeHus: 6Mopa3HO00pa3usi. MUKPOIBOIIOLHUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x03s5ieB. MexaHnu3mbl OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEH.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YeTBepukos, D. Maiip.

Tabmuipl 1 cxembl: «MyTallMOHHAasT W3MEHUYMBOCThHY», «llomynsiinonHas
CTpYKTypa Buaa», «Cxema MnposiBjeHUs 3akoHa Xapau—BaitnOepray, «JIBmxymue
CUJIBI IBOJIIOIUNY, «IKOJOTHYECKasT M3OJIALMS TOIMYJISIIIUNA CeBaHCKOU (openny,
«l'eorpadueckasi HM30dSA1UA  JUCTBEHHUIBI CUOUPCKOM W  JIMCTBEHHHUIIBI
naypckoi», «[lomyasiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOIO 0TOOpa», «®Dopmbl OOpbOBI 32 CYILIECTBOBAHUEY,
«nycTpuanbHblii MenaHu3M», «JKuBble Uckonaembie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX),
«Dusnonornueckue amantranuny, <«lIpucnocoOIeHHOCTs OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Buasl-nBoiiHukn», «CTpyKTypa BUIa B
npuponae», «CrocoObl BugooOpa3zoBanus», «l'eorpaduueckoe BUI0O0OpazoBaHUe
TPEX BHUJOB JaHIBIIEH», «IKOJOTUYECKOE BHUI000pPA30BAHUE BHUIOB CHHUID,
«ITomunousl pacteHuiy, «KamycTHo-peieqHbId THOPUI.

O6opynoBanue: repObapun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUIl U
3BEpeil C TMpuMepamMu pas3IUYHBIX MPUCIOCOOTCHHM, Yydena NTUI] W 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHUd OJU3KUX BHUAOB, O0OpPa30BABIINXCS
Pa3TUYHBIMU CTIOCOOAMH.

Jlaboparopnasi padora «BbIsBICHHE HW3MEHUMBOCTH Yy 0OCOO€H OJHOTO
BUJIY.

Jlaboparopnasi  padora  «lIpucmocobrmenus  opraHusmMoB HW  UX
OTHOCHTEIIbHAS 11€JIECO00PAa3HOCThY.

Jlaboparopnasi padora «CpaBHEHHE BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIUSA U €€ pe3yJibTaThl

Metoapl uU3ydeHUST MaKpOdBOJOLMHU. [laJleOHTONOTHYECKHE  METObI
u3ydeHuss oHBomonuu. llepexomnpie  ¢GopMbl U QUIOTEHETUYECKUE  PSIBI
OpPraHU3MOB.

buoreorpaduyeckue Meronpl u3zydeHus 3Bojtonuu. CpaBHeHue (rIopsl u
¢dayHpl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obOmactu 3emnn. Bumbl-
DHJEMHUKHU U PEIUKTHI.



OMOPHOIOTHYECKUE M CPABHUTEIHHO-MOP(OIOTHUESCKIE METOMBI U3YICHUS
3BOJIONMKU. ['eHeTHuecKkue MeXaHU3Mbl HBOJIOIMM OHTOT€HE3a W MOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PyaumenTtapHble  opranbl M aTaBU3MbL.  MOJIEKYJISPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTWYeCKHe  METOAbl  HM3yYCHUS  DBOJIOIHU.
I'omonornynasie TeHbl. COBPEMEHHBIE METObI MOCTPOCHUS (PHIIOTCHETHIECKUX
JIEpPEBBEB.

XPpOMOCOMHBIE MYTallMX U 3BOJIIOLIHS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiia) dBOONMH. [Ipunyun cmenvt QyHKYUL.
HeoGpaTtuMocTts »Bomtonnu. AnanTuBHas paauanus. HepaBHOMEpPHOCTbH TEMIIOB
ABOJIFOLUY.

JlemoHCcTpauun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkeb.

Tabmuubl u cxembl: «OUITOTEHETUYECKUN DS JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepb»,  «Crerouedanbr»,  «Pununodutery,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HBl 3eMiau», «Jlpeiid KOHTHUHEHTOBY,
«Pemuktel»y, «HavanpHble cTaguu SMOPUOHAIBHOTO  PA3BUTHSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJOTHMYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI YENOBEKa W IMUMMaH3e», «[JaBHBbIE
HaIlpaBJIEHUS IBOIIOLUNY, «O0II1e 3aKOHOMEPHOCTH IBOJIFOLIUNY.

O0GopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpouncxo:kaeHne U pa3BUTHE JKM3HU Ha 3eMJie

Haydnple THMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHes u
nancrepmusi. JloHaydHbIe TPEICTaBICHUS O 3aPOXKICHUU KU3HU (KPEAIMOHU3M).
['mnoTe3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HH U €€ OnpoBep:keHue onbiTamu .
Penu, JI. Cnnasnnanuanu, JI. [Tactepa. [IpoucxosxieHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIlbI HEOPTaHUYECKOU DBOJIIOIUH. [LmanerapHas
(reoyoruueckas) SBOJIOIUSA. XUMHYECKas SBOJIONUA. AOHOreHHBIH CHHTE3
OpraHnyeckux BemecTB u3 Heopranuwdeckux. Ombir C. Mumnepa u I'. HOpwu.
O6pazoBanue mnojauMepoB u3 MoHOMepoB. KoarepBarHas rumnoresa A. M.
Onapuna, runoresa nepBuyHoro oyiaboHa Jlx. XosaeitHa, reHeTHYecKasi THIIoTe3a
I'. Ménmnepa. PuGosumbr (T. Yek) u rumoreza «vupa PHK» VY. T'unGepra.
dopmMupoBaHue MEMOPaH ¥ BOSHUKHOBEHHUE MPOTOKJIETKH.

Uctopus 3emnm u Meroasl €€ wu3ydeHusa. MckomaeMble OpraHUYecKHe
ocratku. ['eoxpononorus u e€ wmeronpl. OTHOCHUTENbHAs U aOCONIOTHAs
reoxpoHosorus. ['eoxpoHosiornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHble 3Tamel opranndeckoi 3BoJirouuH. [losBIEHHE W 3BOJIOLHUS
MEPBBIX KJIETOK. DBOJIOLHMSA MeTaboau3Ma. BO3ZHUKHOBEHHE MEPBBIX HIKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MPOUCXOXKICHHE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC 3Tamnbl ABOJIONMUMU BBICHINX pacTeHuil. OCHOBHbIE apoMOP(O3bI
pactenud. Bpixonm pactenuii Ha cymy. [losiBieHHE CHOpPOBBIX pPacTeHUM U
3aBoeBaHue uMu cymu. CemeHHbple pacTeHus. IIpoMcXokIeHHe LBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tamnbl 3BOJIIOIUU >KHUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE )KUBOTHBIE. JKN3HB B BOJAE. DBOMIOLHUS MO3BOHOUYHBIX.
[Ipoucxoxnenne ampubuii u pentunuii. [IpoucxoxaeHne MIEKONMUTAOIIUX U
ntul. [lpuHnun kmroueBoro apoMopdosza. OcBoeHHE OEClO3BOHOYHBIMU H
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emie MO dpaM M IEPUOJAM: apXeu, MPOTEpPO30M,
najgeo3oi, Me3030i, KailHO30M. OOmas xapakTepuUCTHKa KiIuMara U
reoJIOTHYecKnX npoueccoB. llosBieHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUpPaHUS — 3KOJOTMYECKHE KPHU3UCHI mpouuioro. [IpuunnHsl u
CIEACTBUS MAacCOBBIX BbIMHpAaHHM. COBPEMEHHBIN SKOJOTMYECKUA KPHU3HUC, E€r0
ocobennoctH. [Ipobiema coxpanenust buopaznooOpasusi Ha 3eMIe.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHIuUIBI Kiaccupukamm
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTAaHU3MOB.

JdemMoHcTpanumn

[Toptpetsr: ®@. Peau, JI. Cnannanuanu, JI. Ilactep, . . Meunuxkos, A. N.
Omnapumn, [Ix. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuie 1 cxembl: «Cxema onbiTa . Penny, «Cxema omnbita JI. [Tactepa no
M3YUYCHHIO CaMO3apokJeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  HBomouUM»,  «['eoXpoHonoruyeckass  MIKaiay,
«HauyanbHble 3Tanbl OpraHuyecKor 3BoNOLMNY, «Cxema 00pa3oBaHUsl DYKapHOT
nyTéM cuMmOuoreneza», «Cucrema >XKUBOW TMpuponabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PuHnopuTHY, «OIHOKIETOYHBIE BOIOPOCIIY,
«MHoroknerounsle Bogopocim», «Mxm», «llamoporHukn», «l'onoceMeHHbIE
pactenus», «OpraHbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocteitmmey, «KuiednomnonocTHbiey,
«lInockue 4EPBUY, «UEeHUCTOHOTHEY, «PbIOBI», «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuratromume», «Pa3Buthe Xu3Hu B
apxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpey», «Pa3BuTue KU3HU B
MAJICO30MCKOMN Ape», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHasl CUCTeEMa OPTaHUYECKOTO MUPay.

OGopynoBanme: repbapuud pacTEHUN PA3TUYHBIX OTIECIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MPEINAPAThI KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOJKHMX, CKEJIEThbl IO3BOHOYHBIX JKMBOTHBIX, 4Yyyeja MTHUI[ W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, TMOJE3HBIX HMCKOMAEMbIX, MYJSI)KA OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas Jsa0oparopHass padora «MoaenupoBaHHE  ONBITOB
Munnepa—HOpu no u3ydeHuto aOMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHU B
NEPBUYHON aTMOChepe».

JlabopaTopHasi paGora «l3yueHne M ONMCAaHWE HCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne OCOOCHHOCTEH CTPOCHUS paACTEHUU
PAa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3ydyeHre 0coOCHHOCTENH CTPOCHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaeHne yeja0BeKa — aHTPOINOTeHe3

Paznensl 1 3amaun anTpononoruv. Meroapsl aHTPOIIOJIOTHH.

CraHoBj€HUE MPEACTABICHUN O MPOUCXOXKICHUU 4YelIOoBeKa. PenuruosHeie
BO33peHUsa. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEJIBHO-
Mop¢ooruuecKue, AMOPHOJIOTUYECKHE, (b13H0JIOr0-0MOXUMHUYECKHUE,
nopeAeHYeckre. OTINYUS YEITOBEKA OT KUBOTHBIX. [IpAMOXO0XKIECHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPOMOTEHE3a: OMOJOTUYECKUE, COIUATbHBIC.
CooTHollleHne OMOJOTUYECKHUX U COIUATBLHBIX (DaKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTauU aHTPOMOreHe3a. PaHHWE ueToBEeKOOOpasHbIE 0O0E3bsIHBI
(TIpOKOHCYJIBI) M pAaHHHUE TOHTHIBI — OOIIME TIPEIKU YEIIOBEKOOOPA3HBIX 00€3bsH U
TM0/Iel. ABCTPAIONUTEKU — JIBYHOTHE MPEIKH Jtojei. UenoBek yMelnblid, MepBbie
V3TOTOBIICHUS OPYyAUN Tpyda. YemoBeK NPpSIMOXOIAIIMNA U TIEPBBIA BBIXOJ JIFOJEH
3a npenensl  Adpuku. UYenoBek reigenvOeprckuii —  00mMH  OpemoK
HEAHJEPTAIBbCKOIO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEPTalbCKUN
KaK BHJ JIIOAEH XOJOAHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpukmu.
[TanmeoreneTrka u najacoreHOMMKA.



DOBOMIONMUS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOMYJSLMSIX
yenoBeka. MyTanmoHHbIH Tporiecc U noaumop¢usm. [lonmynsimoHHbIE BOJIHBI,
npeid reHoB, murpanua U «3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseyeckne pacel. [lomatue o pace. bonbmme pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpallo-HErpoujHas  (PKBATOpUaANIbHAS),  MOHTOJOUIHAsS
(a3uarcko-aMepuKkaHckasi). Bpemss u myTu paccesieHHMsl 4eJOBEKa IO IIaHETe.
EnuHcTBO  yenoBedueckux pac. HayyHag  HECOCTOSITENIBHOCTh — pacu3Mma.
[Ipucnoco0neHHOCTh YeNoBeKa K pa3HbIM YCIOBUSAM OKPYXAIOWIEH Cpebl.
Binugaue reorpaduueckoil cpenbl U npedda reHoB Ha MopdoJoruro U
(PU3HOJOTHIO YETIOBEKA.

MexaucuuiuiiHapasie  MeToabl B (usnueckodt  (OMOIOTHYECKOM)
AHTPOIOJIOTUM.  DBOJIIOLMOHHAA  @HTPOIOJIOTHUS U MNaJ€OaHTPOIOIOrUs
YEeJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIMUHM OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JeMoHcTpanuu

[Toptpetsr: Y. {apBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnuubl u cxembl: «MeToabl aHTPOMOJIOTHIY, «[ 0JIOBHOI MO3T YeIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsAHb», «CKeNeT ueloBeKa M CKeJeT UIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUIIbI AHTPONOTEHE3A», « IBOITIOLUOHHOE
IpEBO  4YeJoBeKa», «ABcTpajmonutek», «YenoBek  ymenslit», «Yenosek
NPAMOXOIAIININY, «/eHncoBckuii yenoBek» «Heanaepranbip», « KpoMaHbOHIEY,
«IIpenku yenoBeka», «Tanbl 3BOJIOLNU YEJIOBEKa», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TIPENKOB 4YeJNOBEKa, penponaykiuu (pororpadbum) kapTuH C
MU(DOTOTHIECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOKICHUSI UEeJIOBEKa,
doTorpaduu HaX0IOK UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4ejloBE€Ka M 4epena IIUMIaH3€, MOJENb KUCTH 4YeJIOBeKa M KHUCTU
MIMMIIaH3€, MOJENIN TOpCca MPEIKOB YEIOBEKa.

Jlaboparopnasi pabora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKeleTa
YeJI0BEKA, CBA3AHHBIX C MPSIMOXOXKIECHUEM).

IIpakTnueckas padora «/3yueHne FKOJOTHUECKUX alanTalluii YETOBEKAY.

Tema 6. Jkojorusi — Hayka O B3aMMOOTHOIIECHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKpPY:Kaloleil cpeaoi

3apoxxaeHue u pazButue skosioruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepnoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéra. Pa3nensl u 3amauu
3KoJIOTHH. CBSI3b KOJIOTUHU C IPYTUMH HAYKaAMH.



Metoasr skonoruu. [loneBble HaOMIOACHHUS. DKCIEPUMEHTHl B IKOJOTHH:
OpUpOIHbIE W JabopaTopHble. MoaenupoBaHue B OKOJOTMH. MOHUTOPUHT
OKpY’KaroIel cpeibl: JIOKAIbHBIN, peTHOHATIBLHBIN U TJI00aTbHBIH.

3HaUE€HHUE DSKOJOTMYECKUX 3HAHMM I 4YeJIOBeKa. OJKOJOTMYECKOE
MHPOBO33pPEHHE KaK OCHOBA CBS3€M 4YEJIOBEYECTBA C NMpUpoaou. PopmupoBaHue
DKOJIOTMYECKOM KYJIBTYPBI U KOJIOTUYECKON TPAMOTHOCTH HACEIICHUS.

JemoHCcTpanumn

[Toptpetsi: A. I'ymOoapar, K. @. Pynase, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmumsr u cxemsl: «Paznensl skonorum», «Metoasl skonorum», «Cxema
MOHHUTOPHUHIA OKPYXKAIOIEN CPEIBI».

JlabopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranu3mbl U cpeia 0OMTAHUS

DKoJyiornueckue (pakTopbl U 3aKOHOMEPHOCTH MX AeiicTBus. Knaccudukarms
HKOJIOTMYECKUX (HaKTOPOB: abHOTHUYECKHE, OMOTUYECKUE, aHTponoreHHble. O61ue
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue (¢akrtopel. CBeT Kak »Kojorumyeckuid (axrtop. eicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHWU3MBbl. JKOJOTHUYECKHE TPYIIIBI
pacTeHUH M JKUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CUTrHaJbHAas poJib CBETA.
doTonepruoansM.

Temneparypa kak skosnorudeckui (axrtop. JleiicTBue TemmepaTypsl Ha
opranus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobiienus pacteHUil K
noJJepKaHuI0 BogHOro OanaHca. Knmaccugukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [Ipucnoco6ienns >KuBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
OCOOEHHOCTH cpell oO0uTaHusi opraHu3MoB. [lpucrnocoOsieHus OpraHu3sMoB K
KU3HU B Pa3HBIX CPEIax.

buonornuyeckue putMmbl. BHemHue u BHyTpeHHHE pHUTMBL. CyTOYHBIE U
roJInyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Xuznennole Qopmbl opranusmoB. IloHstne o JKu3HEeHHON (opme.
JXKuznennslie GopMbl pacTEHHI: JepeBbsl, KYCTAPHUKH, KYCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OAHOJNETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOHOHTHI,
re00MOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUSI M 00pa3a KU3HHU.

buotnueckue  ¢akropel.  Buasl = OMOTHYECKHX B3aUMOJCHCTBHM:
KOHKYPEHIIUA, XUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MYTYyaJu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHN4ecTBO). HeTpoduueckue
B3auMoJiecTBUs  (Tomuyeckue,  (Qopuyeckue, (¢pabpuueckue). 3HAUCHUE
OMOTUYECKNX B3aUMOJCHCTBUI MJis CYyIIECTBOBAHUS OpPraHU3MOB B Cpele
oOurtanud. [I[puHIKIT KOHKYPEHTHOTO UCKITFOUEHUS.

JdeMoHCcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @akropbl», «CBETOBOM CIEKTpPY,
«IKOJOTUYECKUE TPYNIbI )KUBOTHBIX MO OTHOLUEHHUIO K CBETY», «TernoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHbIE», «DH3MONOrMUecKkue aaantauuu
KUBOTHBIX», «Cpeapl oOOUTaHHS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  ¢opmbl  pacTteHui», <«OKusHeHHble  (OPMBI  KUBOTHBIXY,
«DKOCHUCTEMA MIUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
ouTaHus», «XumHudectBo», «llapazutuszm», «Konkypenuus», «Cumouosy,
«KommeHncanmzm».

OGopynoBanue: repdapu pacTEHU M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIMSHUIO Pa3UYHBIX SKOJOTUYECKHX (AKTOpPOB, TIepOapuu CBETOJIOOUBBIX,
TEHEIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE pACTEHUs], repOapuy U KOJUJIEKLIUHU TEIJIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, dyyena MTHULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSAIMXCS K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHHs JaHHBIX IPYMI, KOJJICKIUHU *KUBOTHBIX, OOMTAIOIIMX B pa3HbIX Cpenax,
repbapun M KOJJICKUMM PpACTeHUM U IKUBOTHBIX, OOJAJaAIOUMX YepTamH
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUHM >KM3HHU, repOapuul u
KOJUIEKI[UM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YUACTBYIOIIHUX B PA3JTUYHBIX OMOTUUECKUX B3aUMOACHCTBUSX.

JlaGopaTopHasi pabora «BbisBIeHHE NPUCIOCOOJCHHH OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTtopnasi pabora «BwisBieHHEe NPUCTOCOOJCHUN OpPraHu3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pacTEHUH U3
Pa3HBIX MECT OOHMTaHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIMH

OKOJIOTUYECKUE  XApPaKTEPUCTUKU  MOIYJISLHH. [Monmynsiuua ~ kak
ouonoruueckas cuctema. Ponb HEOTHOPOAHOCTH cpenbl, GU3MUecKux O0aphepoB U
0COOEHHOCTEN OMoJIOTMU BUIOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJsiuuid. OCHOBHBIE MTOKA3aTENH MOMYJISALNHN: YACIEHHOCTh, INIOTHOCTD,



BO3pacTHasT M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIHSL.

Dxosioruyeckas CTpykrypa nomyssiiuu. OleHKa YUCICHHOCTH MOMYJISIIUU.
JluHamuKa MmOMyisiuuu U €€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIMYJISIIHUH.
MoaenupoBaHre TMHAMUKHA TONYJISIUM. KpuBbIe pocTa YUCICHHOCTU MOMYJISIIIUAH.
KpuBbie BbDKMBaHMSA. Perynsius YWCIEHHOCTH TMOMYJSAIUNA: poib (HaKTOpOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTHYECKHUE CTPATETUH BUJOB (T- U
K-ctparterun).

[Tonsatue o0 skoyiormyeckor Huiie Buja. Mecrtoobutanue. MHoromepHas
Mozesb 3KoJiorndeckon Humu Jx.M. XartumHcoHa. Pa3zMepsl 3KOIOTMYECKOU
Huiy. [ToTeHManpHas U peanr30BaHHAsS HUIIIY.

Bun xak cucrema momnynsiuvii. Apeanbl BUIOB. Buabl M HMX KHU3HCHHBIC
CTpaTeruu. JKOJOTHUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI W MHIpAlMi KUBOTHBIX. buonorndeckue
WHBA3UHU YY>KEPOJIHBIX BUIOB.

JlemoHCcTpauun

IToptper: Jdx. Y. XaTunHCOH.

Tabmuiel ¥ cxeMbl: «ODKOJOTHUECKHE XapPaKTEPUCTUKH  TOMYJISIIHN,
«IIpocTpancTBeHHass  CTpyKTypa nomyiasanum», «Bo3pactHeie  nupaMuisl
nonysanum», «CKOpOCTh  3aceleHus TOBEPXHOCTH  3eMIIM  Pa3WYHBIMU
opranu3zmammn», «Mojenb skosiorndeckor Humu k. M. XaTuuHcoHay.

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIUH )KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucrmocoOneHuss cemMsH  pacTeHHUH K
PACCEIICHUIOY.

Tema 9. Dkos10rus1 CO001IECTB. IKOJOTHIYECKHE CUCTEMBI.

CooOmectBa opraHu3moB. buoneHoz u ero crpykrypa. CBsizu Mexny
OpraHu3MaM# B OMOIIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTBbI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOUOoTHUECKHE OJOKU
skocucrteMm. [1ouBsl U Wikl B 3kocuctemax. KpyroBoport BeweCTB U MOTOK 3HEPTUU
B 9KOCHUCTEME.

OcCHOBHBIE  TIOKAa3aTeJIM  BKOCHUCTEMBI. buomacca u  OpoayKuus.
DKOJIOTHYECKHUE MTUPAMUIBI YUCell, ONOMACCHI M SHEPTHHU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpouxu. DPuyxmyayuu.
HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCMW W HUX IPUYMHBL. AHTPONOT€HHBIE BO3JACHCTBUA Ha
cykueccuu. KnumakcHoe coobmiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Ipuponnbie 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. DKocucmemvl Mopetl U
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenel, nyCmvlHb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOIEeHO3. Pazmmums
MEXy aHTPOIIOTCHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opoxackas
dnopa u ¢ayna. CuHaHTpomM3alus TopojAckoll ¢ayHbl. buonormyeckoe u
X03SIICTBEHHOE 3HAYEHHE arpPO3KOCUCTEM U YPOOIKOCHCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHW3MOB B
IKOCHUCTEMax. Ponb Kackaonozo aghghexma u 8uU008-30UPUKAMOPO8 (KII0UEBbIX
6U008) 6 QyHKyuoHuposanuu sxocucmem. [lepeHOC PHEPrUM U BEIIECTB MEXKITY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTb OPTaHU3MOB, MOMYJISLIUNA U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUM.

Mexanuzmoi 8030elicmeus.  3aepA3HEHUll  pAa3HbIX — MUNOG Ha
CYOOP2AHUIMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUSL — AHMPONOSEHHO20  B030€lUCMBUSL.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX SKOCUCTEM.

JeMoHcTpanumn
[Toptpet: A. Ix. Tencnu.
Tabmumet  u cxembl:  «CTpykTtypa  OuOIEHO3a»,  «DKOCHUCTEMa

IIMPOKOJUCTBEHHOIO Jiecay, «DKOCHCTEMa XBOMHOTO Jjecay, «DyHKIMOHAIbHbBIE
IPYIIbl OPTaHU3MOB B 3KOcUcTeMe», «KpyroBopoT BEHIECTB B 3KOCUCTEMEM,
«llenu nutanusa (macTOUIIHAS, AETPUTHAS)Y, «DKOJIOTHYECKasi MUPaAMUIA YUCEID»,
«IKojoruyeckas nmupamujia Oumomacchl», «IKOJIOTHUECKas MUPaAMUIA YHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuuHas cykieccus», «BoccTaHoBlIeHHE Jieca MOcye
noxkapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTUU B arporeHosey, «lIpumepsl ypooIKOCHCTEM.

O6opynoBanue: repObapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelia NTHIl U
3Bepei, repbapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
SKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onrcanme ypo0oIKOCHCTEMBD.

JlaGopaTtopnasi padora «M3ydeHue pazHoOOOpazusi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX HIKOCUCTEMAX).

IKcKypeust «IKCKYpCUsi B TUIIUYHBIN OHOTreoneHo3 (B n1yOpaBy, Oepes3HSsK,
SIBHUK, HA CYXOJO0JbHBIN WM TOMMEHHBIH JIyT, 03€p0, O0JIOTO)».

IKCKYpcUsl «IDKCKYpCHsl B arpOdKOCUCTEMY (Ha IMOJIe UK B TEIUIMYHOE
XO03HUCTBO)».

Tema 10. buocdepa — riodaapHas 3KocHCTEMA

buocdepa — obuierianerapHas 00osiouka 3eMiid, Te CYIIEeCTBYET WU
CyILIeCTBOBAJIA KM3Hb. Pa3BuTHe npejacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocrtas. XKuboe
BelIecTBO OMochepsl U ero GyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OHOChEphl Kak
rio6anpHOM 3K0ocucTeMbl. J[MHaMuyeckoe paBHoBecue B Onochepe. KpyroBopotst
BEIIECTB U OMOTre0OXMMHUYECKUE IUKIIBI (Yriiepoaa, a3oTra). PUTMUUHOCTG sIBIIEHUN
B Ouocdepe.

3oHanbHOCTE Onochepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIE JIeca, CMEILIAHHBIE U NIMPOKOJIUCTBEHHBIE JIECA, CTEIIH, CABAaHHBI,
MyCTBIHU, TPOMIMYECKHUE JIeCa, BICOKOTOPhs. Kimmar, pacTutenbHbIi U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHINANA U
onocdepHbIX PyHKIUI.

JemoHCcTpanumn

[Toptpetsr: B. 1. Bepnanckui, 3. 31occ.

Tabmumpst u cxemsl: «['eochepsr 3emau», «KpyroBopor azora B mpupoae,
«KpyroBopotr yriepona B mnpupone», «KpyroBopor Kuciaopoaa B HOPUPOIEY,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «KimMarnueckue
nosca 3emim», «Tynapay», «Taira», «Cmemanneiin jgec», «lIIMpokoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHgy, « Tponuueckuii gecy.

O6GopynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJIJICKIIUY KUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kamomas cpeaa

OKOJIOTUYECKUE KPU3UChl M HMX MNpUYMHBL. Bo3nelcTBue denoBeka Ha
ouochepy. 3arps3HeHre BoO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymenune mnouBbl. Oxpana
MMOYBEHHBIX pecypcoB. MI3MeHeHue kinumara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTEIBHBIN U KMBOTHBIM Mup. OXpaHa
PACTUTENBHOTO U >KMBOTHOTO MHpa. OCHOBHBIE NPUHLHUIBI OXPaHbl MPUPOIBI.
Kpacasie xHuru. Oco0o oxpansemble npupoansie Ttepputopuu (OOIIT).
borannueckue casibl U 300J0THYECKUE MTAPKH.

OCHOBHBIE TPUHIMIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOIBI.
PannoHanpsHOe  MPUPONONOJIB30BAHUE U COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasus 3emin. OOmMe 3aKOHOMEPHOCTH TJIOOANBHBIX DKOJOTHUCCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCa U €0 BEPOATHBIE MTOCIIEICTBUS.

Pa3zBuTne METONOB MOHHUTOPUHIA PA3BUTHUSl OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaiowjei U
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvuvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no coOCMOAHUI0 OMOENbHbIX 8U008 U dKocucmem. OcHoBbl



sKopeaburumayuyu Kocucmem U Ccnocooos 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemHbix SKOCUCHEM.

JemoHCcTpauumn

Tabmuupr W cxembl:  «3arpsi3HEHHE  atMocepb»,  «3arpsA3HEHHUE
ruapochepbl», «3arpsizHeHre TouBbl», «llapHukoBwIl 3ddexkT», «Ocobo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUNY, «MOJIEIH YIIPaBISIEMOTO MUPAY.
Oo6opynoBanue: ¢oTorpaduu OXpaHIeMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanun, KpacHoi KHUTH peTHOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOyJaromuMHUCA MporpaMM cpeaHero oOiiero oOpa3oBaHUsA: JIMYHOCTHBIC,
METapeaMETHBIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHHMS MPOrpaMMBbI IO OHOJIOTUH
BBIJICTICHBI CIIEYIONIUE COCTABIAIONINE: OCO3HAHKWE OOYYaIOIMMUCI POCCUICKON
rPaXJaHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOONpENENeHUI0, Hamuyue Mmomusayuu K  OOydeHUIO  OHOJIOTHUH,
yeneHanpaesiennoe pazsumue BHYTPEHHHX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTHUSA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHIL O0YYAIOUIUXCS PYKOBOACTBOBATHCSI B CBOEH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haluuue  NPABOCO3HAHUA  IKOJOTUYECKON
KYJIBTYPBI, CHOCOOHOCMU CMAasums 1IN U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MPOrpaMMbl IO OMOJIOTHUU JOCTUTAKOTCS
B EIUHCTBE Y4YEOHOW M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMU M HOpMaMHU
MOBEACHUS W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEW TMO3WLMUM JIUYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJla U CTaplIeMy MMOKOJEHUIO,
B3aMMHOTO YBa)KE€HHUSA, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TpaIUIHAsIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickont denepanuu, Opupoie U
OKPYKaroIIEH cpele.

JIngyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIIEeCTBA, pacUIUpeHUEe >KU3HEHHOTO
OTBbITA M OMbITA JIEITEIBHOCTH B MPOILIECCE pPeaar3alMi OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEILHOU JIESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kaIaHCKOr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YWIEHA POCCUMCKOIO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHUE
3aKOHa M MPaBONOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATENIBHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IMO3HMI[MI0O IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIBTYPHBIMU IIEHHOCTSIMHU U
COIIMAJILHBIM MOJI0KEHUEM,

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHCHUS
y4eOHBIX, TIO3HABATCIBHBIX M MCCICAOBATEIbCKUX 3a/ad, YBaKHUTEIBLHOIO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB TPH OOCYXIACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMAaHUTapHON M BOJIOHTEPCKOM JEATEILHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpa)XJIaHCKOM HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpPE]
Pomuuoi, ropmoctm 3a cBOM KpaM, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOAIEe MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

IIECHHOCTHOE OTHOIIIEHHE K MIPUPOJHOMY HACEIUIO M MaMATHUKAM TPUPOJbI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITIOCOOHOCTh OIICHWBATh BKJIAJT POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJIOTHM, TOHUMAHHMS 3HA4YCHUS OWOJOTUM B IIO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3ammuTte OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAhL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHHe JTYXOBHBIX HEHHOCTEN POCCHUICKOTO Hapoaa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B TMOCTPOEHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 MPHUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPY/a, OOLIECTBEHHBIX OTHOIICHUH;

MOHUMAaHKE SMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
MPOSBIISATH Ka4eCTBA TBOPUECKON JIMUYHOCTH;

5) ¢u3uyeckoro BoCHUTAHHA, (POPMHUPOBAHMS KYJIBTYPbI 310POBbS
IMOLMOHAJBHOTO 0J1Ar OOy YU :

NOHMMaHUE W peajau3alus 3I0pOBOro M 0Oe3omacHoro oOpasza KU3HU
(3mopoBOE  TMHUTaHUE, COONIOACHUE TUTMEHMYECKMX TpaBWJI M HOPM,
cOaMaHCUPOBAaHHBIA PEXKUM 3aHATUH U OTIbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHUYECKOMY 3]I0POBbIO;

NOHUMAaHUE I[EHHOCTH TMPaBWJI HHIUBUIYAIBHOTO M  KOJUJIEKTUBHOTO
0€3011acCHOT0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIMIMX 30POBbIO U KU3HU JIIOIEH;

OCO3HaHWE TOCJEACTBUN U HETPUSATHS BPEIHBIX MPUBHIYEK (YyIOTpeOIeHHS
AJIKOT0J1s, HAPKOTUKOB, KYpPEHHS);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYyAY, OCO3HaHHE LEHHOCTH MAacTepCTBa, TPYI0JO0ueE;
TOTOBHOCTh K aKTUBHOM JESTEIbHOCTU TEXHOJIOTMYECKON M COLMATbHON
HAIPAaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO

BBITIOJIHATH TAKYIO JI€ATEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM mpodhecCHOHATBbHON JesTeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynaymield npodeccu U peaTu30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 M CamMoOOpa3OBaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

AKOJIOTMYECKU 1EJIECO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHMUS;

MOBBIIIICHAE YPOBHS OSKOJOTHYECKOW KyIbTyphl: TMPHOOPETEHHE OIbITA
IJIAHUPOBAHMSI TOCTYNIKOB W OICHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKpYXaroulen Cpepl;

OCO3HaHUE TJI00aJTbHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM M MmyTed ux
pEIICHNUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MpPU HM3YyYEHUH OHOJIOTUHU
3HAHUST W YMEHUSA TPU pEeIIeHUH TPoOJeM, CBA3aHHBIX C palUOHATHHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHWE  TPaBWJI  TMOBEACHUS B  MPUPOJE,
HampaBJICHHBIX HAa COXpPAaHEHHWE pPaBHOBECHsS B OJKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHMoChephl);

AKTUBHOE HEMNpUSTHE JCUCTBUM, NPUHOCIIIUX BpEeJ  OKpyKarouien
OPUPOAHON Cpeie, YMEHHE NPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJOTUYECKUE
MOCJIC/ICTBUSI TIPEITPUHUMAEMBIX JEHCTBUN U TIPEIOTBpAIIaTh UX;



HaJU4KMe Pa3BUTOIO 3KOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OmnbITa NEeSATENBHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOM
PaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON NEATEIIBHOCTH SKOJIOTHUYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JIMaJore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHKUE $I3bIKOBOM M UYWUTATEIbCKOM KYJIBTYpPbhl KaK CpeACTBa
B3aUMOJICUCTBUS MEXIY JIOJbMU U MTO3HAHUS MUPA;

MOHMMaHWe crhenuduKku OMOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B
(OpMHpPOBaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOIO
IpPEICTaBICHUA 00 OKpYXaloUleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHOM LMBUJIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  peulaTb  PECypCHblE  MPOOJIEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, OUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX IKOJIOTHUYECKUX MPOOIEM U
o0OecrieueHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHPOBAHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTUYECKUX 3HAHUN B IIEJISIX
MOBBIIICHUST OOWIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH oOydarouuxcs, (popmupyeMoi
IpY U3y4YEeHUU OMOJIOTHH;

ITOHUMAHUE CYLIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TIOJIy9aeMble 3HAHUA IS aHaiIu3a W
OOBSICHEHUS SIBJICHUN OKPYKAIOIIEr0o MUpa U MPOUCXOASAIINX B HEM HW3MEHEHHH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAay4HbIX (AKTOB H
MMEIOLIUXCS JAHHBIX C IEJIbI0 MOTYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS Ui
perieHus mpo0ieM B peasIbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHWE LIEHHOCTH HAy4YHOH JeATEeIbHOCTH, FOTOBHOCTH OCYUIECTBIISTH
IPOECKTHYIO U UCCIIEIOBATENBCKYIO IEATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTH K  HENPEPbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHW 1O OWOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ybTaThl OCBOCHHsS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHS O0yUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIC) 0OIeHAyYHbIE MOHSATHUS, OTpaKaIOUUe
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUsd, SIBJIEHUE, MPOLECC,
CUCTEeMa, HAay4YHBIM (DAKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHNe,  HAONIONEHWE, HW3MEpPEeHHe, OKCIEPUMEHT U  JPYTHue);
yHUBEpCajJbHble yueOHble JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHOM
IPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYyYaIOIIHUXCSA; CIHOCOOHOCTH
00yJaromuxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble ydeOHbIE JCUCTBHS B
[O3HABATEJIbHOM U COIL[MAJIbHOM MPAKTUKE.

B pe3yaprare wu3ydeHus OWUOJOTMM Ha YpPOBHE CpeIHEro oOLIero
oOpazoBaHusi y oOyyaromerocss OyayT chOpMUPOBaHbI [O3HABATEIIbHbBIC
YHUBEpCalbHbIE yUeOHbIE JEHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIE YUEOHbBIE
NEUCTBUs, pPETyJIATUBHBbIC YHHUBEpCAIbHbIE Y4YeOHbIE JE€WCTBUS, COBMECTHas
NEeATEIbHOCTbD.

MeranpeaMeTHbIE PE3YJIbTaThl OCBOEHHUS IPOrpPAMMBI CpPEAHETr0 OOIIEro
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOTHYECKHE AEHCTBUA:

CaMOCTOSATENIbHO  (POPMYJIMPOBATh W aKTyaJU3UpOBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBAThH
CBSI3H C JPYTUMH MTOHITHSIMH);

ONpEeAeNATh LEIN MACSITeNIbHOCTH, 3a/JaBas HapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI I€ATEIbHOCTH C IIOCTABJIEHHBIMU LIEJISIMU;

UCII0JIb30BaTh OMOJOTUYECKUE MOHATHUS ISl 0ObsICHEHUSI (DAKTOB U SBJICHUIM
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHE paCCyXKIeHUs (MHAYKTUBHbIC, JEIyKTUBHbBIC, 10
AHAJIOrUM), BBIABISITH 3aKOHOMEPHOCTH W IMPOTHBOPEYHMS B PaccMaTpPHUBAEMBIX
ABJICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIFOUCHUS;

OPUMEHSATh  CXEMHO-MOJIEJIbHBIE  CpeACTBAa IS IIpeICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUYMII  pa3HOTO  pojAa,  BBIABICHHBIX B Pa3IUYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IJIaH pELICHUS] MPOOJieMbl C YYETOM aHajdu3a UMEIOLIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKHU MOCIIEICTBUN JAESITEIbHOCTH;

KOOPAMHHUPOBAaTh M BBIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUU KU3HEHHBIX IPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIa/IETh HaBBIKAMU YU€OHO-MCCIIEOBATENBCKON U MPOCKTHON JEATETHHOCTH,
HaBBIKAMM  pa3peuieHust MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHbIX METOJOB IMO3HAHUS;

WCIIONIb30BaTh PAa3JMYHbIE BUIBl JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAaHWA, €r0 HHTEPIpEeTaINH, MNPEoOpa30BaHUI0 W MPUMEHEHHUIO B Y4YEOHBIX
CUTyalUsX, B TOM YUCJIE IPU CO3JaHUM YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh MW (HOpPMYyIUMpOBaTh COOCTBEHHBIE 3a/layd B 00pa3oBATEIbHON
JESITeIbHOCTU U )KU3HEHHBIX CUTYAIIMSIX;

BBISIBJISITH [IPUYMHHO-CJICACTBEHHbIE CBSI3W U aKTyaJU3UpoBaTh 3ajady,
BBIJIBUTaTh TUMOTE3y €€ peLIeHMs, HaXOAWTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX yTBEPXKICHUM, 3a]1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3WPOBATh TIOMYYCHHBIE B XOJI€ pEIICHUS 3aJadd Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIGHKY HOBBIM CHUTyallusiM, OIICHMBAThb HPUOOPETEHHBIN OIbIT;

OCYIIECTBIISITH 1I€JICHANPABICHHBIN MOUCK MEPEHOCa CPEICTB U CIOCO00B
NercTBUS B TPOECCUOHATIBHYIO CPEY;

YMETb EPEHOCUTDH 3HAHUS B MIO3HABATENbHYIO U MPAKTHYECKYI0 00J1aCTH
KHU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MTPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIE WJIEH, MpEAJIaraTb OPUTHHAIBHBIC MOAXOJbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHdopManueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX HHPOpPMAIUH (TEKCTe y4eOHOTro
nocoOusi, HAyYHO-TIOMYJISIPHOM JuTeparype, OWOJIOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIbIOTEPHBIX 0a3ax JAaHHBIX, B IHTepHeTe), aHamu3upoBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyTUpOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHBIC METOABI MPU TOUCKE U
otbope Oumosornueckoi mHGOPMAITH, HEOOXOAUMOM JIJIsi BBIMIOJHEHUS YUESOHBIX
3ajay;

npuoOpeTaTh OIBIT KCIHOJb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PAa3TIUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (GOpMY  MPEACTABICHHUS
ouonoruyeckoi nHpopmaiuu (cxembl, Tpaduku, AUarpaMMsbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBE CpEACTBA Npu padboTe cC
Ouosornyeckod MHQPOPMALMEN: MNPUMEHATh XUMHUYECKUE, (QU3NYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (opMyiibl, abOpeBHUATYpYy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsAHOCTH;

BIQJIETh ~ HAaBBIKAMU  pACTO3HABaHMs W 3alIUTHl  MHQpOpPMAIUH,
MH(}OpMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH /I€ICTBUSAMM:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO YIacTBOBAThH
B JIMaJore WM JUCKYCCHUU TO CYIIECTBY OOCYXKAaeMoW TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJACHHMS OTHOCHUTEIBHO BBIIOJHEHHS MpeiaracMon
3aJlauM, YYUTHIBATb UHTEPECHl U COIJIACOBAHHOCTH MO3MLMM APYTHUX Y4aCTHUKOB
JMajora Ui JUCKYCCUN);

pacmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIICHUs, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, TPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHUTYallWH,
YMETb CMAT4YaTh KOH(MIUKTHI U BECTU NIEPETOBOPHL;

BJIQ/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHS U B3aUMOJACWUCTBUS, MMOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, IPOSIBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eSiITeJIbHOCTh:

MOHMMATh W MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaJbHOU
paboTHI IPH peIIEHUH OUOJIOTHYECKOU MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACUCTBUS IPU PEIICHUHN YUeOHOM 3a/1auu;

BBIOMpATh TEMATHUKy WM METOJbl COBMECTHBIX JCUCTBUH C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KaXKIOrO WieHa KOJIEKTHBA;



IIPUHAMATh €AW COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATHL U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHHIO: COCTaBJATH IUIAH JICWCTBUM,
pacupenensiaTb pojad ¢ YY4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJaJa M KaXIOTO yYaCTHUKA KOMAaHIBl B
oOIIHif pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLEHHBaTh HAEU C TMO3UIUU HOBHU3HBHI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXK€HUE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMY 1eiCTBUSIMU:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABJICHHS NpoOJIeM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUAX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKax IO OTHOLIEHUIO K YKUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIeHUus n[podiieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEANOUYTCHUI;

JABATh OLICHKY HOBBIM CUTYalUsIM;

paciiipsaTh paMKd Y4eOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIMH B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0O0pa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJaJ€Th  HABBIKAMM  IO3HABATEJIbHOM  pediekcud KaKk  OCO3HaHUs
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLECCOB, UX PE3YNbTATOB U
OCHOBaHUM, UCHOJIB30BaTh MPHUEMBI pedIeKCHH AJI OLEHKU CUTYyalllH, BhIOOpa
BEPHOT'O PEILICHHUS;

YMETh OLICHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHUKEHHUIO;



MPUHUMATh MOTHBBI W AapryMEHTBHl APYIMX IpPU AHAINU3E pE3yIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ceOs ¥ IPyTruX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl APYIMX IMpU AaHAINU3E pEe3yIbTaTOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE MPABO U MIPaBO JPYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MTO3ULIUU JIPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOCHHS COACPKAHUS YYeOHOTO TIpenIMeTa
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHWEHTHPOBAaHBI Ha 0OECTICUCHHE
npopuiabHOro  00yueHuss — oOydaromuxcss — Owonmormu. OHHM  BKIIIOYAIOT:
cnenupuyeckue st OMOJIOTMH Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH 1O
MOJTYYCHHUIO HOBBIX 3HAHWW W WX NMPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaK)KE B
peabHBIX JKU3HCHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 110
rojilaM U3y4yeHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpenmera «buomorus» B 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ U pPOJM OWUOJOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWH €CTCCTBEHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB  TPHUPOABI M  PEHICHUH TMPOoOJEM  PAIlMOHAILHOTO
IPUPOOIIOIH30BAHUA, O BKJIAJIE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onojoruu;

BIIQJICHUE CHUCTEMOW OWOJOTMYECKWX 3HAHWHA, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOIINE OWOJOTHYECKUE TEPMUHBI M TIOHITHS (OKW3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJISIUsA, CaMOBOCIPOU3BEIICHUE,
HACJICJICTBEHHOCTh, M3MEHUYUBOCTb, POCT W Pa3BUTHE), OMOJIOTHUECKUE TEOPHH
(xnetounas teopus T. lIBanna, M. lIneitnena, P. BupxoBa, XxpomocoMHast Teopust
HacnenacTBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOTOOOpa3usi W TPOWCXOXKACHHUS  KYJbTYPHBIX  pAcTEHUM),  3aKOHBI
(emMHOOOpa3usi TOTOMKOB IEPBOTO TMOKOJICHHS, PACIHICTUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOrO HacienoBanuss [. MeHaens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. . Basunosa), NPUHLINIIBL
(KOMILJIEMEHTapHOCTH ),

BIIQJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUS, HCIOJIb3yEeMBIX B
OMOJIOTUYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHWE, HW3MEpPCHHUE,
HaOII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIJCIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, paCTEHUH, )KUBOTHBIX U UEJIOBEKA, CTPOECHUSI OPraHOB U CUCTEM
OpraHOB PACTEHUM, JKUBOTHBIX, 4YEJIOBEKA, IPOLECCOB IKU3ZHEICATEIBHOCTH,
MPOTEKAIOIIUX B OPraHU3Max PAcTCHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHIX
MPOLIECCOB: OOMEHa BEIIECTB (METa0OIM3M), MPEBPAILICHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpPOPHOro TUIOB MUTAaHUSA, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, TaMEeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHUS,  MHIWBUIYaJbHOTO  PAa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBHS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTaHAaBIMBATh B3aMMOCBS3M MEXKIY OPTaHOMAAMU KIETKH U HX
(GYHKIUSAMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX QYHKIHSIMH, MEXIY
OpraHaMM U CHCTEMAaMM OpPraHOB y pacTEHUl, KUBOTHBIX U 4YEJIOBEKa U UX
(YHKIUAMH, MEXAYy CHUCTEMaMH OpPraHoB U UX (YHKUUSAMHU, MEXKIY 3TaraMu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOIO Pa3BUTHUS, TE€HOTUIIOM U (PEHOTUNOM, (DEHOTUIIOM H
dbakTOpamMu cpesibl OOUTaHUS;

YMEHHE BBISBIISITh OTIUYMUTEIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX IPYIIIT;

YMEHHE peliaTh OMOJOTHYECKUE 3a]aui, BbISBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTMYECKUMHU IPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPATOpPHBIE M MpaKkTUYecKHe padoThl, cOO0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPSITh MX 3KCIEPUMEHTAIbHBIMU
cpeacTBaMu, (GOpMyIUpys LEdb HUCCIEIOBaHUs, AaHAJIU3UPOBATHh IOJTYYCHHbIE
pE3yNIbTaThI U ACTaTh BBIBOJIBL;

yMEHHUE yYacTBOBaTh B y4e€OHO-UCCIIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0asze IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIATh  IOJyYEHHBbIE  pe3yibTaTbl HAa  YYEHHUYECKHUX
KOH(epeHIUsIX;

YMEHHE OIICHWBATh JTHYECKHE AaCTEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B
objactu  OMONOrMM W MEOUUUHBI  (KJIOHUPOBAaHUE,  HUCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HAMPABJIEHHOE HM3MEHEHHE T'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BhIOOp Oymymiel mpodeccrnoHalbHOM
JESITeIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOJsATh MO3HABATEIbHBIN
MHTEPEC, HAIIPABJIICHHBIN HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJOHKEHHE OMOJIOTMUECKOr0 00pa3oBaHHsS B  OpraHU3alUAX CPEAHETO
MPO()eCCHOHATTEHOTO U BBICIIETO 00pa30BaHMUS.

[IpenmeTrHble pe3yabTaThl OCBOEHUs ydueOHoro npeamera «buonorus» B 11
Kjlacce I0JKHBI OTPaXaTh:

cOpPMUPOBAHHOCTh 3HAHMM O MECTE U pPOJU OHOJIOTHH B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpa, B IO3HAHWU 3aKOHOB NPHUPOJBI M PEIICHUU 3KOJOTHYECKUX
npoOjieM 4YeloBeYecTBa, a TaKXKe B PEHICHHH BOIPOCOB PaIMOHAIBHOIO
MPUPOIOTIONB30BaHUs, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
0O0IIECTBY, YEJIIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJETh CHUCTEMOM OMOJOIMYECKHX 3HAHHWM, KOTOpas BKIIIOYAET
OTpe/ieNieHUus] W TOHMMAaHHE CYITHOCTH OCHOBOIMOJAralomuX OHOJIOTHYECKIX
TEPMUHOB M MOHATHM (BHI, dKOcUCTeMa, Ouocdepa), OHOJOTMYECKHUE TEOPHUH
(oBomrormonHas teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOJIOIHH), YUCHUS
(A. H. CeBepiioBa — 0 nyTsiX W HampaBieHUsAX 3Bodtounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus JIk. Xapau u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JIubGuxa,
AKOJOTMYECKON NHUpPAaMHIbl 3HEPruu), rumnotesbl (rumorteda «mupa PHK» V.
['un6epra);

YMEHHE  BJIAJETh  OCHOBHBIMH  METOAAMHM  HAy4YHOTO  IIO3HAHMUS,
UCTIOJIb3yEMBIMU B OMOJIOTHYECKUX MCCIETOBAHUIX KHUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MEpeHHe, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOAMU BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIJICIATh CYUIECTBEHHbIE MPHU3HAKUA: BHUIOB, OHOr€OLIEHO30B,
DPKOCHUCTEM H OMocdepbl, CTaOMIM3UPYIONIETO, IABMXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOTO otOopa, AJJIOTIATPHUYECKOTO u CUMIATPUIECKOTO
BUI000pa30BaHusl, BIUSHUS BIKYIIIUX CHJI DBOJIOLMU HAa TeHO(POH MOMYJISINH,
TIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHWMs, YepeloBaHUS HaNpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEILIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY MPOLECCAaMH 3BOJIOLUH,
JABWOKYIIMMH CHJIaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU Pa3JIMYHbIX SKOCUCTEM H
IPUCIIOCOOIEHUAMU K HUM OpTraHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYMTENbHBIE  MPHU3HAKA  JKUBBIX  CHCTEM,
MPUCTIOCOOTICHHOCTh BUIOB K Cpefie OOMTaHMsl, aOMOTHUECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apPTryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHMSI, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHUs MHOrooOpasus BUIOB H
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

YMEHHUE peraTh OMOJOTUIECKUE 3aa91, BHISIBISTH TPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKJIY UCCIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSIMHU, JE1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MpaKkTU4YecKue paboThl, cOOI0IATh
MpaBuiia Mpu padoTe ¢ yueOHbIM U JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIECPUMEHTATHHBIMU
cpeactBaMu, (GOpMyIUpys LEdb HUCCIEIOBaHUS, aHAIW3UPOBATH IOTYYCHHBIC
pe3yNbTaThl U JENaTh BHIBOIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
MyOJUYHO  TIPEACTABNIATH  IONYYCHHBIE  PE3YJNbTaThl HA  YYCHHUYCCKHUX
KOH(pepeHUHUsIX;

yYMEHHUE OIEHUBATh THIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HH, YEITOBEKA
U 4YeNIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIIOCO0aX MpeNOTBPAIICHUS
r100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuoHamIbHOM
JESTETLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUHU, TPUPOIOTIOIB30BAHUSI, MEIUIIHHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHMH, BETEPUHAPUU, CEJIbCKOTO XO34MCTBa, IHIIEBON
IPOMBIIIVICHHOCTH, YTAyOJNsATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccH W TPOAOIKEHHE
OMOJIOTUYECKOT0 00pa30BaHUs B OPraHMU3ALUAX CPEAHErO MPOPECCUOHAIBHOIO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KounyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Konrpoabnubie | IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoTshI padoTsbI
pecypchl
bubnunoreka LIOK
1 buonorus kak Hayka 5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKvBble cucTEeMBI U UX U3YYEHUE 10
bubnunoreka LIOK
3 b 6 0.5
HOMOTHIA IGICTRH https://m.edso0.ru/863e6564
bubnuoreka [{OK
4 X 28 1
VIMITRCCIas Opratisatlivt IIeTid https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
5 C 28 2
TPOCHHE i PYHKLIH IICTKH https://m.edsoo.ru/7f41¢c292
5 OOMeH BelecTB U NPeBpalleHne YHEPTUHU B 9 15
KJIETKE ,
Hacnencreennas nnpopmanus u bubmuoreka [IOK
7 . 19 0.5
peanu3anus e€ B KIIETKe https://m.edsoo.ru/7f41c292
JKM3HEHHBIN [IUKIT KIETKA 6 1
Crpoenue U pyHKIIMM OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
I'eneTnKa — HayKa O HACJIEACTBEHHOCTH U bubmuoreka [JOK
11 4 0.5
U3MEHYMBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1




13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 1
14 ['eneruka yenoBeka 0.5
15 Cenek1usi OpraHu3MOB 1,5
16 buoTtexHonorust u CHHTETUYECKas 6 0.5
Oouosiorus
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 170 145

I[TPOTPAMME




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbIie
Ne i/l P Konrpoabubie | IIpakruueckue (uitcpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoTsbI
pecypchbl
3apoxACHUE U PA3BUTUE IBOIIOIIMOHHBIX bubmmoreka [JOK
1 . 10
npeCTaBICHNU B OHNOIOTHH https://m.edsoo.ru/7f41cc74
2 Mukpoa3Botonus u €€ pe3yabTaThl 33 2
3 Makpo3BOTIOIUS U €€ pe3yIIbTATHI 16
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha a1 15 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yeaoBeka — aHTPOIOTEHE3 13 1
. 031(0;1021/1;10— Ha;’Ks. 0 ;SaI:M;)OTHOIZICI;II/I;[X - o BuGmorexa LIOK
TaHU3MOB U H TaHU3MEHHBIX CHCTEM .
P . 7oP . https://m.edsoo.ru/7f41cc74
C OKpyXarolieit cpenoit
Opranu3msl 1 cpesia 0OuTaHus 11 1.5
DKOJIOTUSl BUJOB U MOMYJISIIUI 9 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTUUSCKIE bu6nmorexa LIOK
9 12 0.5
CHUCTEMBI https://m.edsoo.ru/7f41cc74
10 buocdepa — riobanbHas sxocucTemMa
11 YenoBek U OKpyxarolas cpeaa
12 PesepBHOe Bpemst
OBIIEE KOJIMYECTBO YACOB I10 170 0 75

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

KonTpoabHbie
padoTshI

IIpakTn4yeckue
padoTshI

Jlara
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus Kkak KOMIIEKCHAs HayKa U KaK
4aCcTb COBPCMCHHOI'O O6H_[6CTBa.

lHenens

Kpatkas ucropust pa3BuTHs OHOJIOTHH.
buonornveckre HayKu U U3ydaeMble HMU
poOJIEMBI.

laenens

dyHIaMeHTaJIbHBIE, [IPHUKIIAHbIE
IIOUCKOBBEIC HaqubIe HCCIICIOBAHUA B
OUOJIOTUMU.

laenens

3HayeHue Ouosorun B  (hopMUpOBaHUU
COBPEMEHHOMN €CTECTBEHHO-HAY4YHOU
KapTUHBI MUpAa.

laenens

[Ipodeccun, cBsa3aHHbIE C  OHOJOTHEH.
3HaueHue OWONOTMM B  NPaKTUYECKOU
JeSTeTbHOCTH YeNoBeKa: MeIUIHE,
CEeIIbCKOM XO3SIMCTBE, MPOMBIIIICHHOCTH,
OXpaHe MPHUPO/IBL.

laenens

JKuBnle cucTeMBl U UX CBOWMCTBA

2Henens

CBolicTBa )KMBBIX CUCTEM: €AMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U
L[EJOCTHOCTD, CII0KHOCTD
YHOPSI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb,

2Henens




caMoopranuianus, CaMOBOCIIPOU3BCACHUC,
pasapaKuMoCTb, UISMEHUYUBOCTb, POCT U
pa3sBUTHC.

ypOBHeBaﬂ opraHu3anuysa )XUBbIX CUCTEM

2Henens

YpoBHU OpraHU3alUU KUBBIX CUCTEM:
MOJIEKYJIAPHBINA, KIIETOUHbINA, TKAHEBBIH,
OpraHU3MEHHBIN, MTONYJISIIMOHHO-BUIOBOM,
HKOCHCTEMHBIH (OMOT€OIIEHOTUYECKHIA),
OonocqepHBbIi.

2Henens

10.

HaYKI/I, HU3Yy4aromue )KUBbIC CUCTCMBI HA
Pa3HBIX YPOBHAX OpraHU3aInu.

2Henens

11.

N3ydenue xuBbIX cucteM. MeToasl
ouonornyeckoit Hayku. Habmonenue,
HU3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIIM,
MeTaaHaIu3.

3Henens

12.

IlonsaTne o 3aBUCUMON 1 HE3AaBUCUMON
nepeMeHHou. [Inanuposanue
SKCIIEPUMEHTA.

3uenens

13.

ITocranoBka u nposepka runores. Hynesas
TUIOTE3A.

3uenens

14.

[TonsATHE BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa36poc B 6mosornueckux JaHHbIX.

3uenens

15.

OHCHKa AOCTOBCPHOCTU TOJIYUYCHHBIX
PE3YyJIbTATOB. HpI/I‘{I/IHLI HCKaAXCHUA
PE3YIbTATOB 3KCIICPUMCHTA. Ilonsatue
CTaTUCTHYCCKOT'O TECTA.

3uenens

16.

Krnerka-cTpykTypHO-(QyHKIMOHAIbHAS
€IMHULA )KUBOTO.

duenensa




duenensa

17. HcTtopust OTKpBITUS U U3YYECHHS KIETKH.
18. Kinerounas Teopus. Anenens
19 OcHOBHBIE MOJIOKEHUS COBPEMEHHOM 4nenens
" | KJIETOYHOM TECOPHH.
MeTo/1bl MOJIEKYJISIPHOM U KJIIETOYHOH duenensa
ounonoruu. [IpakTrueckas padora
20 «3yueHne MEeToI0B KIETOYHOU OMOJIOTUI 05
' (xpomatorpadusi, saeKTpodopes, '
muddepeHnraIbHOe HEHTPUPYTHPOBAHNE,
[ILIP)»
Nzyuenue (bUKCUpPOBaHHBIX KIIETOK. Suenens
21 DOnexTpoHHass MuKpockomnus. KondokanbHas
" | MuKpockomnus. BuranpHoe (IMpHKU3HEHHOE)
W3YYCHHE KIICTOK.
22. XUMHYECKUHN COCTAB KIETKH SHenens
23. Maxkpo-, MUKPO- U yJIbTPAMHKPOIJIEMEHTHI. SHe e
Boga u e€ ponb kak pacTBopuTens, SHenens
24, peareHTa, y9acTue B CTPYKTYpHUPOBAHUN
KIJICTKH, TETUTOPETYJISIUH.
o5 MuHepanbHbI€ BEIIECTBA KIETKH, UX SHenens
" | Guosornueckas posb
26. Ponp kaTHOHOB ¥ aHMOHOB B KJIETKE. brenens
Oprannueckue BEIeCTBa KIETKH — OCJIKH. 6Henens
27. JlabopaTopHas padota «O0Hapyx)eHne 0.5

OCIIKOB C MNOMOIIBIO KAYCCTBCHHBIX




peaKkuuii»

28 CoiicTBa, Knaccupukanys 1 GyHKIHH 6Henens
' OEIKOB
29. benku. AMUHOKHCIIOTHBIN cOCTaB OEIKOB. 6renemns
CTpyKTypbl O€TTKOBOM MOJIEKYJIBI. oHenens
30. [lepBuuHas cTpykTypa 6enka, nenTHaHas
CBSI3b.
31 Bropuunas, TpeTHyuHas, 4eTBEpTHYHAS Taenens
CTpYKTYyphlL. [leHarypauus. [lpuonui.
32 Opranuyeckue BellecTBa KIeTKH — Taenens
" | yrmeBonm
33 Mounocaxapupl, Aucaxapuibl, Taenens
OJIUTOCAXapUAbI U TIOJIHCAXAPHUIBI.
OO0muit  TwuiaH  cTpoeHWsT ©  (PUBHKO- Tuenens
34. | XumMHUeCKHUe CBOICTBa YTJIEBOJIOB.
buonoruueckue GyHKIUU yriIeBOI0B.
35 Oprannyeckre BemecTBa KIETKH — THenens
' JIUTTATBI
36. I'uapodunbHo-rHPOdOOHBIE CBOICTBA. 8nenens
37 Knaccudukanms mununos. Tpurnuiepumst, 8Hemens
' ¢bochonunuabl, BOCKH, CTEPOUIBI.
38. buonornveckne GyHKIUHU JTUMTHIIOB. 8nenem
OO6mue cBoicTBa OMOIOTUYECKUX MEMOpaH — Suemens
39. | TekydecThb, CIIOCOOHOCTH K CaMO3aMBIKaHHMIO,

MOJIYIIPOHUITACMOCTb.




40.

Hykneunossie kucnorsl. [IHK u PHK.
JlaboparopHas padora «/ccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3JINYHbIX OPraHU3MOBY

0.5

8Henens

41.

CtpoeHue HyKJIEMHOBBIX KUCIIOT.
Hykneoruasl. [Ipuniun
koMIuieMeHTapHoctu. [IpaBuio Yapradda.

9uenens

42,

Crpykrypa [JHK — nBoiiHas cnupais.
MecronaxoaeHue U OUOJIOTrHYECKre
¢bynxun JJTHK.

9uenens

43.

Bunst PHK. ®ynkuun PHK B knertke.

9uenens

44,

Crpoenue u pynkuuu ATD. Ipyrue
nykineosuarpudocdarsr (HTD)

9uenens

45,

Makpospruueckue cBsizu B Mosekyjie ATO.
buonoruueckue pynxiuu ATO.

9uenens

46.

CexBenupoBanue JIHK. Meroasl reHOMHKH,
TPaHCKPUIITOMUKH, IPOTEOMUKHU

10Henens

471.

MeTtobl CTPYKTYpHOH OHONIOrHH

10Henens

48.

CrpykTypHast OMOIOTHs: OMOXUMHYECKUE 1
O6nodu3nUecKue NccIeI0BaHus cocTaBa 1
IIPOCTPAHCTBEHHON CTPYKTYPHI
OMOMOJIEKYIL.

10Henens

49,

Mooenuposanue cmpykmypul u yHKyul
OUOMONEKY U UX KOMNIEKCO8.
Komnvromepnuiii ouzatin u opeanuvecxkuii
cunmes OUOMONIEKY U UX HENPUPOOHBIX
aHano2os.

108enens




50 Tuns! knetok. CTpyKTypHO- 10nenens
' (GyHKIIMOHATbHBIE 00Pa30BaHMSI KJIETKH.
51. | TlpokapuoTHUecKas KiIeTKa Inenens
52. | KitetouHast cTeHKa OaKkTepuil M apXe. 11nenens
OcoOeHHOCTH CTpOEHUsI TreTepoTpodHON U I 1uenens
53. | aBTOTpO(pHOI TPOKAPUOTUYECKUX  KIIETOK.
MecTo U poib NPOKApUOT B OMOIIEHO3AX.
CrtpoeHue 3yKapuOTHYECKON KIIETKH. 1 1nenens
o4, [IpakTuueckas pabora «M3y4yeHne cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»
95. IToBepXHOCTHBII anmnapar KJIeTKu Inenens
[Tna3smarudeckass mMeMOpaHa 12nenens
56. (mnasmanemma). CTpykTypa
TUIa3MaTHIECKOI MEMOpaHBbI.
Tpancnopr BeriecTs yepes 12uenens
IUIa3MaTHYECKYI0 MEMOpaHy: aCCUBHBIM
o7. (nuddyzus, odneruénnas nuddyzus),
AKTUBHBIN (MEPBUYHBIN U BTOPUUHBIN
AKTUBHBIN TPAHCIIOPT).
58 [Tonmynponunaemocts MeMOpanbl. PaboTa 12uenens
' HATPHI-KaJIMEBOTO HACOCA.
59 DHJOUUTO3: MTUHOLUTO3, ParoIuTo3. 128enens
OK30IHUTO3.
60 Knerounas crenka. CTpykrypa v QyHKIIHH 12Henens
' KJIETOYHOM CTEHKU pacTeHUM, TpHOOB.
61. OnHOMeMOpaHHbIE OPraHOU bl KIIETKU. 0.5 13nenens




[IpakTruyeckas padora «M3yuenue
JBUKCHMSI LIATOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

62.

IHuronnasma. ITuto305b. L{luTOoCKeET.
JIBHOKEHUE IIATOILIA3MBI.

138enens

63.

[TonyaBTOHOMHBIE OPraHOUIBI KJIETKHU:
MUTOXOHJIpHUH, IacTu bl JlabopaTopHas
pabota «VccnenoBanue mia3mMonn3a u
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

0.5

138enens

64.

Ipoucxoacoenue mumoxonoputl u nIACMuUo.
Cumbuocenes (K.C. Mepeoickosckuii, J1.
Mapeynuc).

13nenens

65.

Crpoenne U GyHKIIUH MUTOXOHAPHUI U
riactu. [lepBuunble, BrOpHYHbIE U
CIJIOYKHBIE TUIACTUIBI (POTOCHHTE3UPYIOMINX
9YKapuorT.

13nenens

66.

XJ0pOoIIacThl, XpOMOIUIACTHI, TEUKOMIACTHI
BBICIINX PACTEHUH.

14nenens

67.

HememOpanHbie opraHoubl KJIETKU

14uenens

68.

CtpoeHue u GyHKIIMH HEMEMOPaAHHBIX
OpPraHoOUOB KJIETKU. PHOOCOMBL.

14nenens

69.

IIpomesicymounvle punamenmei.
MuxkpodunaMeHTbl. AKmuHogble
MuKpoghunamenmoi. MplllIeUHbIE KIETKH.
Axmunogvle KOMNOHEHMbL HEMbILUEUHBIX
K1emoK.

14nenens

70.

Muxkpotpy6ouku. KiieTounslit neHTp.
CrtpoeHue 1 IBUKEHHUE KI'YTUKOB U

14nenens




pecHrYek. MUKpPOTPYOOUKH IIUTOTLIIA3MEI.
LenTpuob.

71.

Benxu, accoyuuposanmvie c
MUKpoghunamenmamu u MUuKpompyoouKamu.
MomopHhvie benxu.

158enens

72.

Crtpoenue u pyHKIUHU Aapa

158enens

73.

O6o10uKa siapa, XpOMaTUH, KapHoIUIa3ma,
STIPBILIKU, KX CTPOCHHE U (PYHKITHH.
SnepHbIii OSIKOBBIM MaTPUKC.

158enens

74.

[IpocTpaHCcTBEHHOE PaCIONOKEHNE
XpoMocoM B HHTep(ha3HOM sifpe.
Dyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — TUCTOHBI.

158enens

75.

Jlunamuxa s0eproii 06010uKU 8 MUmMo3e.
Aoepnviii mpancnopm.

158enens

76.

KiteTounble BKIIFOYSHUS.

16nenens

77.

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIIETOK
sykapHot. JlabopaTtopHas pabora
«M3ydyeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OPTaHU3MOB»

0.5

16nenens

78.

ACCUMUIISIIIAS U TUCCUMUIIALINS — JBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BemecTB. JlabopaTtopHas pabora «3yueHue
KaTaJIUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpUMepe aMuUIIa3hl WIH KaTalasbl)»

0,5

16nenens

79.

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTaboim3Ma. JlaboparopHas

0.5

16nenens




pabota «M3y4yeHue pepMEeHTaTUBHOTO
pacllerieH s IepoKCHaa BOIOPOa B
PACTUTEIBHBIX ¥ KUBOTHBIX KIJIETKAX)

80. benku-akTuBaTOphI U OCIKU-UHTHOUTOPHI l6nenens
81. ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB I7nenens
82. dorocuHTE3 17nenens

XemocuHTe3. JJaboparopnas pabota 1 7uenens
83. «CpaBHeHuUe TpoleccoB (poTocuHTe3a U 0.5

XEMOCHHTE3a»

AHa3poOHbIe opraHu3Mbl. Buibl OposkeHuHS. 17uenens
84. JlaboparopHas pabota «CpaBHEeHUE

MIPOIIECCOB OPOKEHUSI U IBIXaHUS»
85 AdpoOHBIE OPraHU3Mbl. JTaIbI 17uenens

' HEPreTUIEeCKOro oOMeHa

DHeprus MeMOpPaHHOTO rpajiueHTa 18uenens
86. npoToHoB. Cunte3 AT®: paborta

npoToHHON AT®-cuHTa3bI
87. Peakuuu MaTpuuHOrO CUHTE3a 18nenens

[TpuHIMIT KOMITJIEMEHTAPHOCTH B PEAKIIHSIX 18uenens
88. MaTPUYHOTO cuHTe3a. Peanm3anms

HaCJIEICTBEHHOW NH(OpMaLIUH.
89. | TeHeTHYeCKMii KOX, €ro CBOICTBA. 18nenens
90. Tpanckpunums — marpuusnblii cuate3 PHK 18nenens




[IpuHIUIIBI TPAHCKPUIILUU:

198enens

91. KOMIUIEMEHTApHOCTh, aHTUIIAPAILICIIbHOCTD,
aCUMMETPUYHOCTb.
Co3spesanue MampudHuLX PHK 8 19uenens
92. | aykapuomuueckoui knemre. Hexooupyowue
PHK.
93. Tpancnsamnus u e€ dTarbl 19uenens
94 VYyactue tpancnoptHeix PHK B 6nocunrese 19uenens
' Oenka. YcioBus buocuHTe3a Oemka.
95 KoaupoBanue amunokucior. Pois pubocom 19nenens
" | B 6GuocunTeE3E Genka
96 CogpemeHnble npedcmasierus 0 CmpoeHuu 20nenens
' 2€HO8.
97 Opranu3zanys renoMa y IpokapuoT u 20uemens
3yKapuoT
98 MornexyssipHble MEXaHU3Mbl SKCIIPECCUN 20Henens
" | TeHOB y 2yKapHOT
Bupycsl — BHeKs1eTOUHBIE (POPMBI )KU3HU U 20Henens
99. oOnuratHbIe apa3uTel. [IpakTudeckas 0.5
pabota «CoziaHue MOoJesId BUpyca»
100. CtpoeHne npoCThIX U CIOXKHBIX BUPYCOB, 20Henens
peTpoBHUpYCcOB, OakTeprodaros.
Kusnennwiti yuxn JJHK-cooeporcawjux 21uenens
101, 6upyeos, PHK-cooepacawux supycos,
baxmepuogacos. Obpamuasn
MPAHCKPUNYUsl, pesepmasa, UuHmezpasa.
102. | BupycHsle 3a0601eBaHNs YETOBEKA, 21nenens




JKHNBOTHBIX, paCTCHI/Iﬁ

103 CIIN, COVID-19, connanbHbie U 21Henens
| MEIMIMHCKHE TPOOIEMBI.
buoungopmamuxa: unmeepayus u ananius 21Henens
104. | 6onvwux maccusos («bigdatay)
CMPYKMYPHBIX OUOTI02UYECKUX OAHHBIX.
105. | HanorexHosoruu B OMOJIOIMHA U MEIULIMHE 2lnenens
106. | JKu3sHEHHBIA IIUKII KJIETKU 22uenens
107. | Marpuunsrii cuare3 JTHK 22nenend
Xpomocomel. JlTaboparoprast pabota 22uenens
108. | «M3y4yeHne XpOMOCOM Ha TOTOBBIX 0.5
MUKpOITpenaparax»
109. | JleneHue KIETKH — MHTO3 22nenens
Tunsl kieTok. KapruoKnHe3 ¥ IUTOKUHES. 22Henens
110 JlaGopatopHnas pabora «Habmronenue 05
| MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa '
(Ha rOTOBBIX MUKpOIIpEnapaTax)»
111. | Perynsmus ®KU3HEHHOTO ITUKJIA KJIETOK 23uenens
112. | Oprasu3Mm Kak eIuHOE IEI0e 23nenent
113 Txanu pacrenuii. JlJaboparopuas padota 05 23uenens
| «M3yueHue TKaHel pacTeHHI» '
TkaHM )KUBOTHBIX U YEJIOBEKA. 23uenens
114. | JlaGoparophas pabota «M3y4yeHue TkaHei 0.5

ZKHUBOTHBIX»




Opransbl. Cucremsl opraHos. JlaboparopHas 23uenens
115. | pab6ora «l3yueHue OpraHoB I[BETKOBOTO 0.5
pacTeHus»
116. | Omopa Tena opraHu3MoB 24nenent
117. | JIBum:keHHe OPraHU3MOB 24uenens
118. | TluTtanue opraHu3MoB 24nenent
119 [Intanue MO3BOHOYHBIX KUBOTHBIX. 24uenens
" | TlumeBapuTeNbHAs CHCTEMA YENOBEKA
120. | J[pIxanue opraHu3MOB 24nenens
121 JIpIXaHHe TT03BOHOYHBIX )KUBOTHBIX U 25uenens
| d4enmoseka
122.| TpaHCIOPT BEWIECTB y OPraHU3MOB 25uenens
123 KpoBeHocHas crcTtemMa 03BOHOYHBIX 25uenens
| KMBOTHBIX ¥ 4eNOBEKA
124. | Belnenenue y OpraHu3MoOB 25Henens
125.| 3ammra y OpraHu3MOB 25uenens
126. | HMmmyHHas cucTeMa 4yeaoBeKa 26nenens
127.| PazapaxuMOCTh U PETYISIUSA Y OPTaHU3MOB 26nenens
128 ['ymopanbHas peryasuus u SHIOKpUHHAS 26nenens
| cucTeMa )KUBOTHBIX M YeIOBEKA
129. | ®opmbl pa3MHOKEHHSI OPTaHU3MOB 26Heznens




130.

ITonoBsoe Pa3SMHOXKCHHUEC

26uenensa

131.

Metios

27uenensa

132.

I'ameTorenes. O6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTtopHas pabota
«M3yueHne cTpOeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOITpernapaTax»

0.5

27uenensa

133.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

27uenensa

134.

3akJajKa OpraHoB U TKaHEH u3
3apO/IBIIICBHIX JINCTKOB

27uenensa

135.

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BpIsiBIEeHHE TPU3HAKOB CXOJICTBA
3apom,1meﬁ IIO3BOHOYHBIX KMUBOTHBIX)

0.5

27uenens

136.

PazMHoOeHMe 1 pa3BUTHE pACTEHUI.
JIaGoparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTEHHI»

0.5

28uenerns

137.

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
IFCHCTUKH KaK HAYKH

28Henens

138.

Paboter I'. Mennens, I'. ne ®pusa, T.
Moprana. Poiap 0T€4eCTBEHHBIX YUEHBIX B
pasButuu renetuku. Pa6oter H. K.
Komnwruona, H. 1. BaBunosa, A. H.
benosepckoro, I'. /1. Kapneuenko, FO. A.
Ounmumuenko, H. B. Tumodeea-
PecoBckoro.

28Henens

139.

OCHOBHBIE TIOHSATHS U CHMBOJIbI TCHETHUKH.
JlabopaTtopHas pabota «JIlpo3zoduia kak

0.5

28ueaensa




00BEKT FeHETHYECKUX HCCHCHOB&HHﬁ))

OCHOBHBIE METOAbI T€HETUKH: 28Henens
140. | rHOPHIOIOTHYCSCKUH, IIUTOJIOTHUSCKUM,
MOJICKYJISIPHO-TCHETHUCCKHIA.
3aKOHOMEPHOCTH HACJEI0BAHUS 29uenens
MpU3HAKOB. MOHOTHOPHIHOE CKPEIIUBAHHUE.
141. | TIlpakrtuueckas padota "M3ydenue 0.5
PE3yIIbTaTOB MOHOTUOPUTHOTO
CKpeUIMBaHus y Ap0o30(huinr"
142, [{uTonornyeckue OCHOBBI MOHOTHOPHTHOTO 29uenens
CKpCIIUBAHUS
143, Amnanusupyroniee ckpeniuBanue. Hemomxoe 29uenens
JOMHHHUPOBAHHE
JurnbpunHoe ckpemubanue. [Ipaktuueckast 29uenens
144, pabota «/3ydeHue pe3yapTaToB 05
JUTUOPUIHOTO CKPEIIUBAHUS Y
Ip030(UITBD»
145, [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 29Henens
CKpEIIUBAHUS
146. | CriemeHHOE HAacIeJOBaHNeE TIPH3HAKOB 30menens
147.| XpomocomHas TeOpHs HacIeICTBEHHOCTH 30nenens
148. | Teneruka moia 30menens
149. | T'enmorHn Kak LEIOCTHAS CHCTEMA 30nenens
150 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 30nenens

paCTCHHﬁ, JKHMBOTHBIX U YCJIOBCKA




151.

N3MeHUYnBOCTH MpU3HAKOB. Buibl
H3MEHYNUBOCTH

3luenensa

152.

MoaudukarmoHHass K3MEHYUBOCTh

3luenensa

153.

BapuanonHslii psa v BapualiioHHas
kpuBas. JlabopaTopHas pabota
«MccnenoBanre 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON U3MEHUUBOCTH.
[TocTpoeHne BapralmOHHOTO pAa U
BAPUALIMOHHON KPUBON»

0.5

3luenensa

154.

I'enoTunuyeckas U3MEHYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

31uenensa

155.

MyTanuoHHast U3MEHYHBOCTD.
[IpakTnueckas padora «Myrtauuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

31uenensa

156.

3aKOHOMEPHOCTH MYTAIL[MOHHOT'O MpoIiecca.
ONUreHeTuKa U SIUT€HOMHKA

32uenens

157.

I'enetnka yenoseka. [IpakTuueckas pabora
«CocTaBiieHHe U aHaJIH3 POJOCIOBHOMI»

0.5

32uenens

158.

MeToabl MEIUIIUHCKON TEHETUKU

32uenens

159.

3HadueHue MeIUIIUHCKOI T€HETUKHU B
HpCHOTBpaIIIGHI/II/I " JICYCHHUHU T'CHCTHUYCCKUX
3a00/1€eBaHNIl YeI0BEKA

32uenens

160.

OCHOBHBIE TIOHSATHS CEJICKIIHH.
JlabopaTtopHas pabota «3ydeHune copToB
KYJbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX
KUBOTHBIX)»

0.5

32Henens




MeTo/bI CeNeKIIMOHHON pa0OoTHI. 33Henens
161. | JlaGopaTtopHas pabora «l3yueHre METOI0B 1 0.5
CEJIEKIINH PACTCHHID»
JloCcTHXKEHHS CeIEKIIMU PAaCTEHU 1 33uenensa
162. | xwuBorHbIX. [IpakTHyeckas pabora 1 0,5
«IIpuBHBKa pacTeHU»
163. CoxpaHeHue, U3y4e€HUE U UCTIOIb30BAHNE 1 33Henens
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpaciib 33uenens
164. | mnpowussonctsa. [Ipaktuueckas padora 1 0.5
«M3yuenne 00beKTOB OMOTEXHOIOTHI
165. OcHOBHBIE HAIIPABJICHHUS] CAHTETUYECKOM 1 33Henens
ouonoruu
166. | XpomocomHasi M TeHHAsE HHKEHEPUS 1 34nenens
167. | Menuuuackue OMOTEXHOIOIMHA 1 34uenens
168, Pemenue 3anannii EI'D o usyyeHHOMy 1 34nenens
MaTtepuaiy.
169 Pemenue 3anannii EI'D no usyyeHHOMy 1 34nenens
MaTtepuany.
PesepsHrlit ypok. [ToBTOpenue, 06061ieHue, 34uenens
170. | cucremaru3aiysi 3SHaHHUM 110 IPOHICHHOMY 1
Mmatepuaiy 3a 10 kmacc.
OBIIEE KOJIMYECTBO YACOB I10 170 145

[TPOI'PAMME




11 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabubie | IpakTuyeckue Aara tuposhie
Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI pecypest
1. OpodoniionHast Teopus Y. Jlapsuna 1 Inenens
[Ipennoceuiku BO3HUKHOBEHUS lHenens
2. napBuHU3Ma. JKU3Hb ¥ Hay4YHAS 1
nesitenbHOCTh Y. JlapBuHa.
3 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1 lHenens
Hapsuny
4 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIN 1 lHenens
' U UCKYCCTBEHHBIH 0TOOD
5 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1 lHenens
9BOJTIOLIUN
6. HelitpanpHas TeOpHs 3BONIOIUH. 1 Znenent
CoBpeMeHHast SBOIOIIMOHHAS OHOIOTHSL. 2Henens
7 3HaueHue 3BOJIOLMOHHON TEOPHH B 1
(hopMHUPOBAHHNH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpA.
Pemenue 3amauuii EI'D 1o teme 2Henens
8. «3apoikaeHne U pa3BUTHE IBOJTIOLMOHHBIX 1
npeacTaBJieHuil B OM0JI0T I
9 Pemenne 3amanuiit EI'D o teme 1 2Henens
' «3aposkaeHne U pa3BUTHE IBOJTHIHOHHBIX




NnpeACTABJIEHUN B 0MOJIOTHN»

Pemrenue 3aganuit EI'D o Teme 2Henens
10. | «3apo:kaenne u pa3BUTHE IBOTIOLHOHHBIX
NnpeACcTABJIeHUN B 0MOJI0THN»

11 DTarbl H3BOJIIOIIMOHHOTO MPOoIecca: 3uenens

MHUKPO3BOJIOLUS 1 MAaKPOIBOJIOLHUS
12 [Tomynsius — sneMeHTapHasi eAMHULIA 3uenens

HBOJIIOLINH

CoBpeMeHHbIE METObI OLIEHKH 3uenens
13. TEHETHYECKOTO Pa3sHOOOPa3Hsi U CTPYKTYPHI

MO YJISALIAMN.
14, N3menenue renooH1a TOMYNIAINH KaK 3uenens

3JIEMEHTaPHOE 3BOJIIOLMOHHOE SIBJICHHE.

3aKOH reHeTUYECKOT0 paBHOBeCHs J[xK. 3uenens
15, Xapau, B. BaiinOepra. JlabopaTopHas 05

pabota «BbIsiBIEHNE U3MEHUYUBOCTH Y

oco0elt 0IHOTO BUIa»
16. DnemeHTapHbI€ (PaKTOPHI IBOJIOLNN Anenens
17. | MyTauuoHHEIi mporecc. dnenens
18. KomOunatuBHas "3MEHUYUBOCTb. Anenens

Hpeiid reHoB — cirydaitHbie 4uenens
19. HEHaIpaBJIEHHbIE U3MEHEHUS YacTOT

aymenel B MOMyJSIUsIX.
20. Dddekt ocHoBaTemst. Dphext 4uenens

OYTBIJIOUHOTO TOPJIBILIKA




21.

CHudiceHue eenemu4ecko2o pasHooopasus:
npuyunvl u cieocmeust. Ilposenenue
aghghexma Opetigha 2ero6 6 borvUUX U
MAnbIX NONYIAYUSIX.

SHenens

22.

Murpauuu. M305s1uu nomyIsiui:
reorpaduyeckas, OHnoIorudecKas

SHenens

23.

EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN
(baxTop 3BONIIOLUU

SHenens

24,

®opMBI eCTeCTBEHHOTO 0TOOpA:
JIBUKYIIMH, CTAOUITU3UPYIOLINH,
Pa3phIBAIOIIUN (IU3PYIITUBHBIN).

SHenens

25.

[TonoBoti oT6op

SHenens

26.

Bo3HuUKHOBEHUE U 3BOIIOLMS COIUATBHOTO
IIOBCACHU ) KUBOTHBIX.

6Hemens

27.

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOLHH.
JlaGopatopHnas pabota «3yuenue
apoMop$030B U UANOAIANITALIUN Y
pacTeHUH U )KUBOTHBIX)»

0.5

6Hemens

28.

ApomMopdo3bl 1 U0 AN TAIIH.

6uenens

29.

[Ipumeps! npucnocodaeHnil y OpraHu3MoB:

MopdoJoruueckue, pu3noIornyeckue,
OMOXUMHUYECKHUE, TIOBEIEHYECKHUE.
JlaGopatopnas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11e7IECO00Pa3HOCTH»

0.5

6uenens




30.

OTHOCUTETBHOCTD IPUCIOCOOICHHOCTH
OpPraHU3MOB.

6Henens

31.

Bun, ero xputepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BHIOB
0 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

THenens

32.

CtpykTypa BUaa

THenens

33.

Bunoobpa3oBanue kak pe3yibrar
MUKPOIBOJOIUH

THenens

34.

W3omsmus — kimo4eBoii paktop
BUJI000pa30BaHMUS.

Taenens

35.

[1ytu 1 cnoco6b! BUA000pa30BaHUs:
ajuronaTpudeckoe (reorpapuyeckoe),
CHUMITaTPUYECKOE (IKOJIOTHUECKOE),
«MTHOBEHHOE» (TIOJIUTUIONIU3ALINS,
rudpuIr3aIms).

Taenens

36.

JUIMTeNbHOCTD 3BOJIIOLMOHHBIX MTPOLIECCOB.

Suenens

37.

MexaHu3msl (dhopMupoBaHus
OMOJIOTMYECKOT0 Pa3HOOOpasHsl.

Suenens

38.

Ponb SBOIIOIIHOHHON onosornu B
pa3paboTke Hay4YHBIX METOJOB COXPAHECHHUS
OropazHo00pasusi.

Suenens

39.

MUuKpO3BOIIONHUS U KOABOJIOLUS Mapa3UuTOB
U UX X03sieB. MexaHu3mbl (HOPMUPOBAHUS
YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI
OOpBLOBI C HEH.

Suenens

40.

CBs3b MUKPO3BOJIFOIHUU U STTUIECMHUOJIOTHHN

Suenens




Pemrenue 3aganuit EI'D o Teme

9uenens

4L MuKpo3BOJTIOLNS U €€ Pe3yJibTaThl
Pemrenue 3aganuit EI'D o Teme 9nenens
42. MuKpO3BOIIOLHSA U €€ pe3ybTaThl
Pemrenue 3aganuit EI'D o Teme 9uenens
43. MuKpO3BOIIOLHUSA U €€ pe3ybTaThl
44 Makponssosmonust. [Taneonronornueckue 9uenens
' METO/bI U3yUEHHUS IBOJIOLUU
45 buoreorpapuuecknue MeToO1bl U3y4EHHUS Ouenens
" | sBomonuM
OMOpPHOJIOTHYECKUE U CPABHUTEIHHO- 10uenemns
46. Mopdooruueckre MeTo bl U3y4eHUs
IBOJIIOLIMU
MosnekyasipHO-TeHEeTHYECKueE, 10nenens
47. OMOXMMHYECKHUE U MaTEMAaTUYECKUe
METOBI H3YYECHHUS IBOJIOIIH
48 Ilepexoanbie GopMbl U GUIIOTEHETUYECKHE 10nenens
' PSIIbI OPraHU3MOB.
buoreorpaguueckue MeToabl U3y4eHuUs 10nenens
49, sBomtoruu. CpaBHeHUE (GIopsl U (hayHbI
MaTEpUKOB U OCTPOBOB.
50 buoreorpaguueckue obnactu 3emiu. 10nenens
' BuIBI-DHIEMHUKY W PEITUKTHL.
T'eneTnyeckue MeXaHU3MbI YBOIIOIAN 11Henens
51. OHTOTEHE3a U MOSBICHUS IBOJIIOIMOHHBIX

HOBIICCTB.




52 I'oMon0rnYHEIC U AHATIOTUYHBIE OPTAHBI. 1 1nenens
' PynumenTapHbie OpraHbl M aTaBU3MBI.

53 CoBpeMeHHbIE METO/Ibl TOCTPOEHUS 11Henens
' (bUITOTEHETUYECKHUX JICPEBHEB.

54 XpOMOCOMHBIE ~ MYTallUd W DBOJIFOLIMS 1 1aenens
" | FEHOMOB.

55. | O6mue 3aKOHOMEPHOCTH SBOJIOIHH 11nenens

56 AnantuBHas paguanus. HepaBHOMEpHOCTH 12nenens
' TEMIIOB DBOJIIOI[UHA

57 Pemenue 3amauuii EI'D 1o teme 12nenens
" | MakposBosonus 4 eé pe3yabTaThbl

Pemenue 3amauuii EI'D 1o Teme 12nenens
58. Makpo3Boonus U eé pe3yJibTaThl
Pemenue 3amauuii EI'D 1o teme 12nenens

59. Maxkpo3BoTonus U eé pe3yJibTaThl

60 Hayunble runote3bl NpouCcXoKaeHUs 12nenens
' JKU3HU Ha 3emiie

61. AOGuoreHes 1 MaHCIEPMHUSL. 13nenens

62 JloHay4HbIe MPEICTABIEHUS O 3aPOKICHUU 13uenens
' KU3HA

63 OCHOBHBIE 3Tanbl HEOPraHMYECKOU 13uenens
' HBOJTFOLIAN

64. ['unoTtessl 3apoXkKACHUS )KU3HU 13nenens

65. [InanerapHas (reoyioruueckas) 3BOJIIOIHSI. 13nenens




66.

Xumuaeckas 3BOJIFOIIMA.

14nenens

67.

AOUOTEHHBII CHHTE3 OPTAaHHUYECKUX
BelecTB U3 Heopranndeckux. Onsit C.
Munnepa u I'. FOpu. O6pazoBanue
MOJIMMEPOB U3 MOHOMEPOB.

14nenens

68.

Koanepsarnas runoresa A. 1. Onapuna,
THIIOTE3a NePBUYHOTO OynboHa JIK.
XonaeiHa, reneTudeckas rumoresa I
Ménnepa. Pu6o3umsr (T. Uek) u runoresa
«vupa PHK» V. I'unbepra. DopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE TPOTOKIETKH.

14nenens

69.

HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
JlaboparopHas padota «/3yuenue u
OIMCaHHUE UCKOIMAEMbIX OCTATKOB JIPEBHUX
OpPTaHHU3MOBY

0.5

14nenens

70.

I'eoxpoHonOTHS U €€ METOBI.
OTtHocuTenbHAS U A0COMIOTHAS
reoxpoHojorus. ['eoxpoHonoruyeckas
IIKaJa: Y0HBI, IPbI, IEPUOIBI, STTOXH.

14uenens

71.

HauanbHele 3Tars! opraHn4eckon
9BOJIIOLAA

15Henens

72.

IlosBnenue u OBOJIIONUA MTEPBLIX KICTOK.

158enens

73.

3BOJIIOI_[I/I$I MeTaboau3Ma. Bo3HUKHOBEHHE
TNEPBLIX SKOCUCTCM.

158enens

74.

CoBpeMeHHbIE MUKPOOHBIE OUOIIIIEHKH KaK
aHaJIOT TIEPBBIX Ha 3eMJie COOOIIECTB.

158enens




75 Crpomaronutsl. [Ipokapuotsl u 15uenens
9YKAPHOTBHI.
76. DBOJIIONHS 3YKapHUOT l6uenens
77. OBOJIIOLIMOHHOE IPOUCXOXKAEHUE BUPYCOB. l6uenens
[IpoucxoxaeHre MHOTOKJIETOYHBIX 16HEMENS
78. opranu3mMoB. Bo3HMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPraHU3MOB.
OCHOBHBIE ATAaIIbl SBOJIIOINH 16nenens
79, pactutensHoro mupa. [Ipaktuueckas 05
pabota «/3ydeHne ocoOeHHOCTEH
CTPOEHHMSI pAaCTEHUI Pa3HBIX OTIEIIOBY
80. | OcHoBHBIE apOMOP(O3BI PACTEHHIA. l6nenens
Beixon pacrenuii Ha cymry. IlosiBnenue 17uenens
81. CIIOPOBBIX PACTEHUI U 3aBOEBAHUE UMU
CyLIH.
82 Cemennble pactenus. [Ipoucxoxnenne 17nenens
I[BETKOBBIX PACTCHH.
83 OCHOBHBIE 3TaIbl HBOJIOLUH KUBOTHOTO 17uenens
' Mupa
DBouoLUs )KUBOTHBIX. [IpakTHueckas 17nenens
84. pabora «3yuenue ocobeHHOCTEM 0.5
CTPOCHUSI TIO3BOHOYHBIX JKHBOTHBIX )
85 OcHoBHBIE apOMOP(}HO3bI KUBOTHBIX. 1 7nenens
' Benjckas payna.
86 KeMOpuiickuil B3pbIB — MOSIBICHUE 18uenens

COBPCMCHHBIX TUIIOB.




IIepBble XOpaOBBIE KUBOTHBIE. JKU3HB B

18uenens

8. BOJI€. DBOJIIOIUS TO3BOHOYHBIX.
88 [Tpoucxoxaenne ampuOHii U penTHIUIL. 18nenens
' [IpoucxoxaeHre MICKONUTAIOIIUX U MTHII.
[Tpuniun kioyeBoro apomopdosa. 18nenens
89. OcBoeHne 0ecri03BOHOYHBIMU U
MMO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.
90 Pa3BuTHe xu3HM Ha 3eMIie 110 3paM U 18nenens
' nepuoaam
91 OO01as xapakTepucTUKa KIuMara u 19uenens
T'€0JIOTUYECKHX TPOLIECCOB.
[TosiBieHue u pacuBeT XapaKTePHBIX 19uenens
92 OpPTraHu3MOB. YTIe00pa3oBaHUE: €TO
' YCIIOBHSI U BIIMSIHUE HA Ta30BbIi COCTaB
aTMoc(epsbl.
93 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE 19uenens
' KPU3KCHI TIPOLLIOTO
94 [TpUyKHbI U CIEICTBUS MacCOBBIX 19uenens
BBEIMHUPaHHIA.
95 CoBpeMeHHBII 9KOJIOTHYEeCKUN KPU3HC, €T0 19uenens
' 0COGEHHOCTH
96 CoBpeMeHHas cucTeMa OpraHMyecKoro 20Henens
' HPOIILIOTO
97 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 20nenens
' OpraHu3MOB
Pemenue 3amanuii EI'D o Teme 20uenens
98. IIponcxoxnenue u pa3BUTHE JKU3HU HA

3emJie




Pemrenue 3aganuit EI'D o Teme 20uenensa
99 IIpoucxoxaeHue U pa3BUTHE KU3HU HA
3emuie
Pemrenue 3aganuit EI'D o Teme 20uenensa
100. TlpoucxoxaeHue u pa3BuTHE )KU3HA Ha
3emuie
101. | AmsxTpomnosorus — HaykKa O 4eJIOBEKe 21nenens
102 Pa3BuTue npeacrasienuii o 21lHenens
" | IpoMCXOKIEeHHH YeloBeKa
MecTto yenoBeka B CUCTEME OPTaHUYECKOTrO 2luenens
103 mupa. Jlaboparopuas padota «3ydeHue 05
" | 0COOEHHOCTEN CTPOEHHS CKENIETA YEIIOBEKA, '
CBSI3aHHBIX C TIPSIMOXOXKICHUECM))
104. | JIBwKymiyie CHIIBI aHTPOTIOTeHEe3a 21nenens
105 CooTHollIeHHe OMOJOTHYECKUX U 21uenens
" | conuanbHEIX (PAKTOPOB B AHTPOIIOTEHESE
106. | OcHOBHBIE CTaINH aHTPOTIOTEHE3A 22nenend
107. | IlameoreHeTHKa M MajaeoreHOMHKA 22uenens
108. | DBoMIONHS COBPEMEHHOTO YeNOBEKa 22uenens
UYenoseueckue packl. [IpakTudeckas padbora 22u"enens
109. | «M3y4yeHne SKOJTOTHUECKUX aIanTauit 0.5
YeJIOBEKAY
110 MeXIUCIUTITMHAPHBIE METO B 22uenens

AHTPONOJIOTUH




111.

Pemrenue 3aganuit EI'D o Teme
IIpoucxoxaeHue yea0BeKa —
aHTPONOreHe3

23"enensa

112.

Pemrenue 3aganuit EI'D o Teme
IIpoucxoxkneHue yeaoBeKa —
aHTPONOreHe3

23"enensa

113.

Pemrenue 3aganuit EI'D o Teme
IIpoucxoxaeHue 4ejoBeKa —
aHTpPONOreHe3

23"enensa

114.

3apO)K,I[eHI/I€ H Pa3BUTUC DKOJIOTHH

23"enensa

115.

Metonsr skonorun. JlabopaTopHas pabora
«I/I3y‘~I€HI/I€ METOAOB DKOJIOTHYCCKHUX
HUCCIIEJOBAHUI»

0.5

23uenens

116.

3HayeHME YKOJOTHYECKUX 3HAHHUI JJIA
YCJIO0BCKa

24uenens

117.

Pemenue 3aganmii EI'D no teme IxoJ10rus
— HAyKa 0 B3aMMOOTHOILIEHUSIX
OPraHu3MOB M HAJOPTraHU3MEHHbIX
CHCTEM C OKpYKawLei cpenoi

24nenens

118.

Pemenue 3aganmii EI'D nmo teme IxoJ10rus
— HAyKa 0 B3aMMOOTHOILIEHUSIX
OPraHu3MOB ¥ HAOPTraHU3MEHHbIX
CHCTEM C OKpYKawLei cpenoi

24nenens

119.

Dkosoruueckue HhakTopbl

24nenens

120.

Abunortnueckue gaxTopbl. CBeT Kak
sKosornueckuit pakrop. JlabopatopHas

0.5

24uenensa




pabota «BpIsBI€HNE TPUCTIOCOOICHHIH
OPTraHU3MOB K BIMSHHUIO CBETa»

AbGuoTtndeckue daktopsl. Temmneparypa Kak 25Henens
121 skonoruueckuid akrop. Jlaboparopuas
" | paborta «BrlsiBieHHE TIPUCTIOCOOIEHH T

OpPraHU3MOB K BIIMSIHUIO TEMIIEPATyphI»

AbGuoTtndeckue hakTopbl. BiaxxHOCTh Kak 25Henens
122 skosornueckuid pakrop. JlaboparopHas
" | pabora «AHATOMUYECKHE OCOOECHHOCTH

paCTeHI/Iﬁ U3 pa3HbIX MECT o0OUTaHUI»

123. | Cpensl obuTaHus OpraHu3MOB 1 25uenens

124. | buonoruueckue puTMbI 1 25uenens

125. | JKuzHeHHBIE POPMBI OPraHU3MOB 1 25uenens

126. | Buornueckue GakTopbI 1 26uenens

3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN 26Henens
127. | nns cymecTBoBaHUSI OPraHU3MOB B Cpelie 1
oOuTaHus

128 Pemenue 3amauuii EI'D 1o teme 1 26Henens
" | OpraHusMbl 4 cpea 0OOUTAHUS

129 Pemenue 3amauuii EI'D 1o teme 1 26Henens
" | OpraHusMbl 4 cpea OOUTAHHUS

DKOJIOTN4YECKHE XapaKTEPUCTUKH 26Henens

MMomyJauuun

130.

OcHOBHBIE TOKA3aTENN MOMYJISILNN: 27uenensa

YU CJICHHOCTD, INIOTHOCTDb, BO3pAaCTHAA U

131.




M0JIOBAs CTPYKTYpa

OcHOBHBIE TOKA3aTENN MOMYJISIIAN: 27Henens
132. | poxmaemMocTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU
133. | Dxosoruveckas CTpyKTypa IMOIYJISIHN 27nenens
134. | JlunaMuKa MOMYJISAIMHA U €€ PEeTyIIsIus 27nenens
135 KpuBsie pocta 4MCIEHHOCTH MTOMYJISIIIHH. 27uenens
" | Kpupble BLDKUBAHUS
Okonoruveckas Hua sujaa. Jlaboparopuas 28uenens
136. | pabora «IIpucnocoOiieHHs CEMSH paCTCHUI 0.5
K PacCceeHuIO»
137. | Bwua kak cucreMa MOMyJISIHA 28nenens
138 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN 28uenens
" | KMBOTHBIX
139. | CoobmuIecTBO OpPraHU3MOB — OHOIEHO3 28uenens
140. | DxkocucTema Kak OTKPBITast CHCTEMA 28neznens
141 KpyroBopot BemecTs 1 NOTOK SHEPTUH B 29uenens
" | sKkocucTEME
142. | OcHOBHBIE TOKA3aTEIH SKOCUCTEMBI 29uenens
143. | Dxkonoruueckre MUpaMubI 29nenens
144. | W3meHeHHs cOOOIIECTB — CYKIIECCUH 29Henens
145. | TlpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 29Henens




03€ep U peK. DKOCUCTEMBI MOPEIl U OKEaHOB

146 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 30nenens
" | TyHmp, J€COB, CTENEM, IyCThIHb
147. | AHTpPONOTEHHBIE SKOCUCTEMBI 30nenens
148 Ypboakocucremsl. [Ipaktuueckas padbora 05 30uenens
" | «M3yueHue v onMcaHue ypOOIKOCHCTEMbD» '
3akoHOMEpHOCTH (POpMUPOBAHUS 30uenens
149. | OCHOBHBIX B3aUMOJICHCTBUI OPraHM3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JEICTBYS 3arpsi3HEHUI 30nenens
150 | PasHBIX THIIOB Ha cy0OpraHu3MeHHOM,
" | OpPraHU3MEHHOM, TOMYJIALMOHHOM H
KOCHCTEMHOM YPOBHSIX
151 buocdepa — obmemianerapHas 00009Ka 31uenens
| 3ewm
152. | Vuenwme B. U. Bepraackoro o 6uochepe 31nenens
153 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 31uenens
" | ouocheps
154 KpyroBopots! BemmecTs u 31uenens
" | OMOTeOXHMHUYECKHE [IUKIIBI
155 3oHanbHOCTH Ouochepsl. OCHOBHBIE 31uenens
" | 6MOMBI cymH
156. | VYcroitunBocth OHoChepbl 32nenens
157. | DOxkosornyeckue KpU3HUChl U UX MPUUUHBI 32nenens
158. | Bosgueiictpue uenosexa Ha 6uochepy 32nenens




AHTpPOIIOr€HHOE BO3/ICHCTBUE HA

32uenensa

159. ) . 1

PaCTHTEIbHBIN U )KUBOTHBIA MU

160. | Oxpana npupoas 1 32nenens

161, OCHOBHBIE IPUHIUIIBI YCTOHYUBOIO 1 33uenens
Pa3BHUTHS YEJIOBEUYCCTBA U TIPUPO/IBI
PanmonansHOE pupoOAONOIB30BAHUE U 33Henens

162. | coxpaHeHue OHOJIOTHYECKOTO 1
pa3zHooOpaszus 3eMin

163. O06006meHue mo reme «MHUKPOIBOIIOIHUS U 1 33Henens
e€ pe3ysIbTaThD»

164. O06006mmenue o reme «MaKpOIBOIIOIUS U 1 33Henens
e€ pe3ysIbTaThl»

165. O6006mmenue o reme «IIporcxoxacHue u 1 33Henens
pPa3BUTHE )KU3HU HA 3eMJIC»

166. O6006menue o reme «IIporcxoxacHue 1 34nenens
YeJIOBEKa — aHTPOITOTCHE3)

167, O600611eHre o TeMe « IKOJIOTHUS — HayKa O 1 34uenens
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

168, Oo6o006menne no Teme «OpraHu3mMsl ¥ cpena 1 34nenens
oOuTaHUS

160. O06o06meHue 1Mo TeMe «IKOJOTHS BUJIOB U 1 34nenens
TTOTTYJISITTHI

170. O600menue mo Teme «buocdepa — 1 34uenens
rIo0anbHask SKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I1O 170 75

[TPOTPAMME




YYEBHO-METOJJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

* buonorwus, 10 xmacc/ [Taceunuk B.B., Kamenckuit A.A., PybmoB A.M. u npyrue;
nox penakuueit [laceunuka B.B., Akunonepnoe o6miectBo «M3narenbcTBo
«IIpocsenienne»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., PyouioB A.M. u
npyrue; nox penakuueit [laceunuka B.B., AkunonepHoe o01ecTBo
«3narensctBo «IIpocBemieHue»

METO/IUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HNHTepHeT — pecypcesbl O Kypey «IKOJOTHA»
http://www.dront.ru/ecosites.ru.html. Karanor sxosornyeckux caiiToB Ha
cTpaHuie opranuzauuu "J[pont".

http://www.aseko.org/. Dkonorudeckoe oopasoanue. O0pazoBaHue s
YCTOMYHBOTO Pa3BUTHS

Caiit moaziep >KMBaETCs accorualeit "Ixonornueckoe 0opa3oBaHue" U COAEPKUT
HOBOCTH dKoJiorndeckoro oopazoBanus B ctpanax CHI™ u bantuu. B pazgene
Teopus onyOaukoBanbl cTaThil "['yMaHucTHUECKAsT MOJIETH IKOJIOTHYECKOTO
obpazoBanus", "dopMyria IKOJIOTHUECKOTO 00pa3oBaHus" U "DKoIOruyeckas
ATUKA

http://www.ecoline.ru/books/. DnexrpoHHas sxoorudeckas oudanorexka B
OuOIMOTEKe UMEIOTCS JIBa pa3jielia; HeMepUoANnIeCKUe n3nanus (KHUTH) U
MEPUOJNYECKHE DIIEKTPOHHBIE U3JJaHUS. 3/1ECh Bbl CMOYKETE HANTH UX
AHHOTHPOBAHHBIN CITUCOK, O3HAKOMHUTHCS C TEKCTOM B peskume oNn-line,
MMOCMOTPETH MOAPOOHOE OMMCAHUE KHUT, CKAYaTh UX apXuB, 0QOPMHUTH TOAMMUCKY
Ha BJIEKTPOHHOE U3aHuE.

http://www.education.spb.ru/gtp/gtp.htm. -ITpoekTt "I’ mobanpHOE MpITIUTEHNE" —
3TO 00pa30BaTENbHBINA MPOEKT B 00JACTH OKpPYKAIOLIEH Cpelibl, 00beTUHSIOIII
CTYJIEHTOB U MPEINOoAaBaTeNIe Co BCEro Mupa. Y4acTHe CTYJEHTOB COCPEIOTOUYEHO
BOKPYT TaKUX MPOEKTOB B 00JACTH OKpY>Karoulel cpeibl, Kak "3eneHblil kiacc",
"Uucrslii BO3ayXx", "M3yuaem Boay", "[loua" u "Mecsu 3emun".
http://fadr.msu.ru/ecocoop/ . -JleTckuii TeIEKOMMYHHAIIMOHHBIA TPOEKT
"IKOJIOrHYECKOE COAPYKECTBO" "IKOIOTUUECKOE CONPYHKECTBO" — pOCCUNCKUIA
JETCKUN TEJIEKOMMYHUKAIIMOHHBIN MPoeKT. B paMkax mpoexkTa KOOpAUHUPYIOTCS
AKOJIOTUYECKUE UCCIIEAOBAHMS IKOJLHUKOB, PE3YIbTaThl KOTOPHIX MyOITHKYIOTCS
Ha caiite u 00CyKIal0TCsl B TEIEKOH(EPEHITHH.



http://www.dront.ru/ecosites.ru.html
http://www.aseko.org/
http://www.ecoline.ru/books/
http://www.education.spb.ru/gtp/gtp.htm
http://fadr.msu.ru/ecocoop/

http://bella-terra.hotbox.ru. -O6pa3oBarenbHbBIN TPOCKT YITyUIICHUS
sKOJI0rn4eckoi ooctaHoBKH. [lognepxuBaeTcsa KOMaHI0M MOJIOABIX YUUTENEH.
http://www.ecostudy.yar.ru/index2.html. -Dxosornueckue oOpa3oBaTeIbLHbIC
pecypcesl ApocnaBckoro pernona Ha caiite MOKHO MO3HAKOMUTBCS C
IPUPOAOOXPAHUTEITHLHBIM MPOCBEUIEHUEM ISl TIOIIKOJIBHUKOB ¥ MJIAJIIITUX
IIKOJIbHUKOB, C MPENoJaBaHueM SKOJIOTUHU B CPEeIHEN U cTapiieid mkoie. Ha
caiiTe Take MPUCYTCTBYIOT pa3/eibl: XAMUYECKHUE OCHOBBI SKOJIOTUU U
AKOJIOTUYECKHE 00pa30BaTEIIbHbIE PECYPCHI.
http://express.irk.ru/sc/ecology/azbuka/index.htm. -Dxosnorudeckas azoyka I[o
MartepuraiaM "IKOJIOTrHYeCKOM a30yKH JJIsl IeTe 1 MoapocTKoB". — M3aaTeancTBO
MHDOITY, 1997 r. Ha caiite Takke MOKHO HANTH IPAKTUYECKUE COBETHI 110
AKOJIOTMYECKOM 0€30MACHOCTHU: KaK MOJIYYUTh 3KOJIOTHYECKH YUCTYIO MTUILY,
AKOJIOTMYecKas 0€30MacHOCTh I0Ma U BO IBOPE, MOHUTOPHUHT 0€3 MpudopoB,
MPOCTHIE COBETHI JIFOOUTESAM TUKOW IPUPOIBI.

http://zelenyshluz.narod.ru/. - "3enensrit HUE03" — ATO MYTEBOUTEIH TI0
AKOJIOTMYECKUM pecypcaM cetu MuTepHeT. HazHaueHue caiita — moMoIlb
MOJIb30BATENISIM CETH B IMOUCKE MH(POPMAILIMHU O COCTOSIHUM U 3arpsI3HCHUU
OKpY’KaIOILIEH CPeibl, O BIMSHUU COCTOSIHUSL CPEbI HAa 3I0POBBE, O MYTAX
PEIICHUS YKOJIOTHYECKUX MPOOJIEM, a TAKXKE O APYTUX BOMPOCAX IKOJIOTHUH.
http://www.refer.ru/9838 - Dkosorus u okpysxatomias cpena Karamor u
MyTEBOAUTEND MO YKOJIOTUYECKUM pECypCam.
http://www.greenpeace.ru/gpeace/. I'purnuc Poccuu Caiit poccuitckoro
OTAeJIeHHs He3aBucuMon mexayHapoaHoit opranuzanuu GREENPEACE,
3alUIIaoIEel MPUPOTY MUPHBIMU CPEJICTBAMU

http://ecology.in-fo.ru/ -Caiit comep)uT 0030p IKOJIOTUIECKUX MaTEPUATIOB,
MPEJICTABICHHBIX MO pa3feiaM: IKOJoTu4ecKas JoKTpuHa Pocculickon
®denepanuu, 3aKOHOAATEIILCTBO, YKOJIOTHUS U IKOJIOTUUECKUE TPOOIEMBI, )KU3Hb
3amoBeHAsA, HAIIMOHAIbHBIE TAPKU U 3aMTOBEIHUKHU.

http://ecology.samara.ru/. - IIpaBoBast uHMopMaIKs B 00JaCTH OXPaHBI
okpyxaromien cpesbl CalT COCTOUT U3 HECKOJIBKUX TEMAaTHYECKH OOITHPHBIX
oA00POK JOKYMEHTOB M Pa3IMYHBIX MaTEPUAIOB 110 AKOJIOTHUH.
http://www.trizminsk.org/e/prs/233016.htm. ITporpamma 3K0JIOTHIECKOTO
BOCHUTAHUA JeTei. .. [Iporpamma 3K010rnueckoro BOCIUTAHUS AETEN
JOIIKOJIBHOTO ¥ MJIQJIIIETO IIKOJIBHOTO BO3pACcTa B YCIOBUSIX JETCKOTO CAaHATOPHUSI.
http://referat.sumy.ua/ecology/ecology.html. Pedepatsr mo sxoorum
[TpencraBneHsbl pedepatsl 1Mo FKOJIOTHU B hopmare Zip.
http://www.ecolife.org.ua/. Oxonornyeckuii Web-caiiT, KOTOPBIH TOMOMKET
YCTAHOBJICHHIO KOHTAKTOB MEXK]1y JIFOJbMH, 3aMHTEPECOBAHHBIMU B PEIICHUU
npo0sieM OXpaHbl OKPYKAIOIIEH CPEIbl.
http://www.debryansk.ru/~Ipsch/uchitel/bilet/index.htm. ITpumepnbie
AK3aMEHAlMOHHBIE OUIIETHI AJIsl YUpeKAEeHUN bUiieThl 1 BONPOCH K 9K3aMEeHaM JIJIs
9 u 11 xyaccoB, B TOM YHCIIE MO SKOJIOTHH.
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http://www.feqgi.ru/ecology/links/index.htm. Caiitbl [IpuMOpHS 3KOTOTHIECKOM
HaIpaBJICHHOCTHU. PernoHanbHbIe 3KOJIOTUYECKUE CalThI. [ ToOaibHbIC
AKOJIOTHYECKHUE MPOOIIeMbl. DKoJoruueckoe oopazopanue. OOIIECTBEHHBIC
HKOJIOTMYECKUE OPTaHU3alluY. 3allOBEAHUKH U HAIlMOHAIbHBIE MapKu. Pedepats
10 DKOJIOTUU. J[pyrue nHTepeCHbIE SKOJIOTHYECKHUE caThl. KpyIiHbIe KOJIIEKIIUN
CCBUIOK IO 3KOJIOTHUH.

http://greenfield.fortunecity.com/flytrap/250/index.htm. YepHoObLIbCKHIA TOPTAIT
Caiit nognepxuBaerca MHcTUTYTOM npo0IieM yenoBeka. B mose narepecon
MHCTUTYTA HAXOAATCS POOJIEMBbI YEIOBEKA B KOHTEKCTE Pa3BUBAIOILIEHCA
TEXHOJIOTHYECKOW HUBHIIA3ALUH.

http://www.examen.ru/. "Ok3amensl Online" — 00pa3oBaTeIbHBINA MPOCKT
koMmranuu Begin.Ru, oCHOBHOM IEJTbI0 KOTOPOTO SBJISCTCS CO3JIaHUC
MH(OPMATMOHHOTO pecypca, COAEPKAIIEro yueOHbIe, SK3aMEHAlMOHHBIE U
pa3BleKaTeIbHBIC MATEPUAIIBI JIJIS1 TEX, KTO XOUYET MPOBEPUTH CBOM 3HAHUS U
HaBBIKU B CAMbIX Pa3HBIX 00JIACTSAX YEJIOBEUECKOU AesTeNbHOCTU. B pa3aene
Hayku 0 yenoBeke MOKHO HalTH CTaTbH MO 3KOJOTHH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://center.fio.ru/method - nokyMeHTBI, IporpaMMbI, CETEBBIC pecypchl. Pasaen
COM (ceteBoe 00BeMHEHNE YUUTENCH-MeTOoAUCTOB) MockoBckoro LlenTpa
http://www.nsu.ru/education/i4biol/index.html - Kypc npu3ssan BeipaboTaTh
IPAKTUYECKUE HABBIKU UCTIOIb30BaHUs VIHTEpHET, COBEPIIEHHO HEOOXOIUMbIE
COBpEMEHHOMY NPOo(eCCHOHATLHOMY HCCIIEA0BATEN0-0UO0IIOTY ..
http://www.altai.fio.ru/projects/group4/potok13/site/index.html ITpoekt
"Kaneiimockon ypokoB 6uosnoruu". B npennaraemom marepuasie npeacTaBieH
OMbIT PaOOTHI TPYIIILI YYUTENEH OMOTOTUH MO UCTIOIB30BAHUIO0 MHOTOOOPa3HbIX
dbopm opranuzanuu o0yueHus. MaTtepuan npeaHa3HauyeH JUIsl yYuTesne 0uosoruu
U yyanuxcs. J{aHbl CChIIKM Ha CIIEUUANIbHYIO JIUTEPATYPY.
http://www.college.ru/biology/. OTkpsIThIN KoIemK: Onoorus. Comepxanue
yueOHuKa no 6uosioruu. MHTepakTuBHbBIC Java-amniieTsl 1 aHUMallMOHHbIE
KapTUHKH 110 6ronoruu. O0630p UHTEPHET-PECYPCOB MO OMosIoTun. Bo3MOXKHOCTH
JTUCTAHITMOHHOTO 00YUYEHUS; TECTUPOBAHUE OH-JIAHH.

http://nrc.edu.ru/est/. Konmemniuu cOBpeMEHHOTO €CTECTBO3ZHAHMSI.
NudopmarimoHHbIil MaTeprai: METOIONIOTHS HAyKH, KapTHHA MUPa COBPEMEHHOM
¢busuku, sBosonus BeenenHoii, Onomornyeckasi KapTuHa Mupa. Y uebHoe mocooue
Y TECThl. B 0OCHOBE KOMITBIOTEPHOIO y4eOHMKA MO KOHLIETILHSIM COBPEMEHHOIO
€CTECTBO3HAHUS - HH()OPMAITMOHHO-CITPABOYHBIN, Y4eOHO-TUCKYCCUOHHBIN 1
TECTOBbIN MaTepuan. MHpopMalimoHHO-CIIPaBOYHbBIN MaTepuall BKIIIOYaeT B ceOs
yeThipe pazgena: Ouepk METo10JI0TMU Hayku, KapTuHa Mupa coBpeMeHHON



http://www.fegi.ru/ecology/links/index.htm
http://greenfield.fortunecity.com/flytrap/250/index.htm
http://www.examen.ru/
http://center.fio.ru/method
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¢uzuku, OBomtonus Beenennoit, buonornueckas kaptuna mupa. OCHOBHAS 11€J1b
ATUX PaA3JIETIOB - CHCTEMATHUYECKOE U3JI0KEHUE YUEOHOT0 MaTepurara 1o
KOHLIETILIUSIM COBPEMEHHOIO €CTECTBO3HAHMUS.

http://bio.1september.ru/. DnexTpoHHas Bepcus ra3eThl « BHOIOTHS U CalT IIst
yuutens «5 uay Ha ypok 6uonorun». Bce maTepuaibl, Ha OCHOBE KOTOPBIX CO3/aH
caiiT, ObutH ormyOnMKoBaHbl B razere "buonorus". Ha calite mpencraBieHbl
MaTepualibl K ypokaM 1o pazaenam: boranuka; 3oonorus; buonorus .Yenosek;
O6mas 6uonorust; Dxonorus; [lonroroBka kK 3K3aMeHaM.
http://www.ecosystema.ru/. DKoJoru4eckuii HeHTp « IKOCUCTEMA.
Dkoyornueckoe oopazoBaHue jieTel u uzydenue npupoasl Poccun. Cailt
MOCBSAIIEH Tpo0IemMaM MoJIeBOM OMOJIOTHUH, SKOJIOTUHU, Teorpapuu U
AKOJIOTMYECKOTO 00pa30BaHMS IIKOJBbHUKOB B Mpupoe. OH apecoBaH YUUTEIAM
00111e00pa30BaTENbHOM MIKOJIBI, IT€JaroraM JOMOJIHUTEIBHOI0 00pa3oBaHus,
JOOUTENSAM IPUPOABL, @ TAKKE CTYJIEHTaM U IIKOJIbHUKAM, U3YYaloluM
€CTECTBEHHBIE HAYKU WM YBJIEKAIOIIUMCS CAMOCTOSITEIbHBIM UCCIIEIOBAHUEM
pacTeHHi, )KUBOTHBIX U AUKOU mipupobl. Cpenu pasaenos caita: [loneBoi LeHTp;
VYyebnble mporpamMmbl; MexxayHapoaHbIe TporpaMMbl; MeTtoaudeckue
matepuainsl; [Ipupona Poccuu; [Ipupona mupa; Pedepatsi.
http://evolution.powernet.ru/. Teopus 3BOIOIMK KaK OHA €CTh. 3/1€Ch MOXKHO
HAWTHU caMble Pa3IMYHbIC MaTEPUAJIbl, TOCBSIIICHHBIE TEOPUH OMOJIOTHYECKOM
ABOJIONIMHU. MaTepuan crpynnupoBaH 1o 4eThipeM pasjaenam: "bubianoreka
camta"; "Ucropus pazsutus xku3zHu"; "Kpeanmonusm"; Cebuiku. s ynoocTa
MOCETUTENIe MaTepua KIaCCU(PUIMPOBAH M0 YPOBHIO CII0KHOCTH.
CooTBeTcTBEHHO: 1 - MepBbHIi YPOBEHD - CAaMbIi TPOCTOM, TOCTYIHBINA KOXKIOMY. 2
- BTopoii ypoBeHb - yKe CJI0)KHEE, HYKHO ObITh BHUMATEJIbHBIM, TIIATEILHO
aHaJM3UPOBATh MaTeprall, KOTOPBIA HHOTAA U3JIOKEH CyX0. 3 - Tpernii ypoBeHb
CJI0KHOCTH - MaTepHUaj CTPOrO HAYUHbIH, HOJHOCTHIO JOCTYIHBIN CIEI[UAIACTaM
WJIM OYEHb MOATOTOBJIEHHBIM TOCETUTEIIEM.
http://www.biodiversity.ru/publications/. [leaTp oxpansl aukoi npupoxasl. Ha
caiite pasmenieHsl nepuoauueckue nznanus LHOMII : XKypuan "Oxpana nukoi
npupobl"; brojnerens "3anoBeIHUKHA M HAllMOHAIbHBIE Mapku'; TemaTuueckuit
coopuuk "XKuas Apkruka"; JlecHo# Oromierens (n3naercs JlecHbIM KiyOom);
Crennoii 6tomuterenb; XKypnaan "The Open Country"; [TpoGnemMHbIi cOOpHHK
"OxpaHa xuBoil mpupoasl". Takke Ha caliTe pa3MEIIEHbI JIEKTPOHHbIE
nyonukaruu LIOI1: bromnerens "[IpaBo - [Ipupone"; MudpopmarinoHHbIit
oromterens "Kondepennuu... Cemunapst... Jluckyccun..."; Mudopmarmonabii
orosieTeHb "HOBOCTH KOJIBCKOM TIPUPOIbI".
http://dronisimo.chat.ru/homepagel/ob.htm O6miast 6uosnorus. B nonynspHoit
(dbopmMe U3JI0kKEHBI MaTEpUAIbl 10 PA3TMUYHBIM pa3ziesiaM 0011ei OMOJIOTHH.
http://www.kozlenkoa.narod.ru/. Caiir Copocosckoro yuutenss KO3JIEHKO
Anekcannp ['puropbeBruY 0 IpUMEHEHUU KOMITBIOTEPA HA YPOKaX OMOJIOTHH . DTOT
CaliT - mpenoaBaTens U AJisl NpernoiaBaTenei, TeX, KTO YUUTCS CaM U YUUT
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APYTUX; OYHO U JUCTAHIIMOHHO, OMOJIOTUH, XUMUH, APYTUM MIPEIMETaM - C
MOMOIIBI0 KoMITbIoTepa U MHTepHeT."
http://center.fio.ru/method/subject.asp?id=10000811 CeteBoe 0O0benuHEHNE
METOAUCTOB. B moMonis yunrtento OMoioruu

http://www.livt.net/index.htm. DnekTpoHHas HILTFOCTPUPOBAHHAS SHITHKIIOTICTHS
«OKuBsbIe cymiecTBay
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133 .
Karanor o6pa3zoBaTelbHBIX pECypCcOB MO OHOIOTHH
http://macroevolution.narod.ru/ . IIpo6aemsl sBostonuu. CaiT npeaHazHauYeH IS
BCEX, KTO MHTEPECYETCs IBOJIIOIMEH: OM0JI0r0B, GUiI0codoB, CTYIEHTOB U MTPOCTO
JTYMAOIINX JIFOJIeH, KOTOPBIM HEOE3pa3IMUHO YCTPOMCTBO U MPOUCXOKICHUE
MHUpa, B KOTOPOM MbI ’kuBeM. Ha caiite BbI Haiinere: O030psI 110 Haubosee
MHTEPECHBIM, CIIOPHBIM BOITPOCAM 3BOJIONNHU - 29 0030p0oB; bubnuoreka
MOMYJISIPHBIX U HAYYHBIX TPYJOB 110 3BOJIONUU - 6oJiee 600 paboT;
[TaneoHTonornyeckre 6a3bl JAHHBIX, MPOTPAMMBI JJI SBOTIOIMOHHBIX
nccie0Bannil; @opyM: BO3MOKHOCTB ITOIYYUTh OTBET HA CBOM BOIIPOC OT
cnenuanucta; ®oroanb0omel - okoso 1300 u3o0paxkeHuil IPEeBHUX OPraHU3MOB.
http://www.bio.msu.ru/l01/index.html#main.htm. Odunmanersii caitr
ouosiornyeckoro gakynprera MI'Y. OOpazoBanue, MEponpUsITUs, CTPYKTYpA,
TBOPYECTBO W Hay4Has JeATeIbHOCTh akynbrera. [IpodeccuonanbHblil mouck
Hay4yHOU nH(popmauu no ouosioruu. [lonHoTekcToBbIE Oa3bl naHHbIX. Cpenu
MaTepHaJIOB CaliTa OJIMH U3 CaMbIX OOJBIIMX KATaJIOTOB pecypcoB HTEpHET 1Mo
6uonoruu. C ri1aBHOM CTPAHUIIBI CaiiTa ¢ MOMOIIBIO TUIIEPCCHUIOK U CHCTEMBI
HABUTAITUU €CTh BO3MOKHOCTh BBIUTH HA CTPAHUIIBI HAYYHO-HUCCIIEI0BATEIBCKIX
OpraHu3alnii Mo OMOJOTHUH, TOCMOTPETh CTPAaHUUKY oluMnuaasl MI'Y 1o
Ounooruu.

http://charles-darwin.narod.ru/ Yapis Jlapsun. Caiit nocesieH Yapnsy JapBuny,
ero omorpaduu U KHUTaM.

http://learnbiology.narod.ru/ TIpoekt "U3yuaem 6uosoruio”. MaTepuaisl o BCEM
KPYITHBIM pasfenaM Ouosoruu. HayuHo-nomynspHbie 1 00pa3oBaTebHbIC CTAThU.
Cchbuikn Ha OMOJIOTUYECKIE HHTEPHET-PECYPCHI.
http://www.iteb.serpukhov.su/scch/Educat.ntm Yuensie - netsam. [lymmackuii
cepBep "I eTer U poaUTENeH, MKOJILHUKOB U CTYICHTOB, MEJIarOroB
METOJMCTOB - BCEX, KTO 3aMHTEPECOBAH B JyXOBHOM CTAaHOBJICHUH TTOKOJICHUS
XXI Beka". Paznenbr: Dkckypcun B pupoay - pororpaduu mpeacraButesncit
KUBOTO MUpa. J{Js Ay1u - Xy10KECTBEHHOE BOCIIPHUITHE JKUBOTO.
http://www.wwf.ru/. Bcemuphsiit pon nukoi npupossl. CaiT U3BECTHOM
IPUPOIOOXPAHHON OpraHu3aliu. Marepruaibl O MPOSKTaX, COTPYIHUKAX U
ucropuu douaa. otoranepen nmpodeccroHaabHbIX hoTorpados.
Buneomarepuansl, nndgopmariust o Bakancusax WWEFE. Ccbuiku Ha pecypcehl,
TIOCBSIIIIEHHBIE COXPAHEHUIO OMOJIOTHYECKOTO pasHOOOpas3usl.
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http://www.biolog188.narod.ru/. Caiit yuurens 6uonorun A.I1. [To3aHsKOBA.
Yyenuku HaWayT 371eCh HHGOPMAITHIO K ypOKaM OWOJIOTHH, OTBETHI HA HEKOTOPHIC
BOITPOCHI KOHTPOJLHBIX PabOT, KOHCIIEKTHI BCEX YPOKOB IO OHMOJIOTHH, a TAKKE
Jy4ITue AOKJIAIbl K TBOPUYECKHE PAOOTHI. Y UUTENCH MOXKET 3aMHTEPECOBATh
METOUYECKIE PEKOMEH/IAINH, INTAHUPOBAHUE YPOKOB 1O OMOJIOTUN, KOHCIICKTHI,
a TaKke MyJIbTUMEIUITHBIC pa3pabOTKH YPOKOB, KOTOPBIE MOYKHO CKauaTh C caidTa
B JIEMO-BEPCHH, a €Il ¥ TOTOBBIE COOOIICHS 0 MHTEPECHBIM BOIIPOCaM
OMOJIOTHH.

http://www.eco.nw.ru/ . BaemkosbHas 3xkonorus. CalT MeXpernoHaJIbHOTO
00I111€CTBEHHOI'0 SKOJIOTHYECKOT0 JIBMKeHus " ['atunHa - ['arunHckuii PaiioH -
Canxkrt-IletepOypr - Kponmrant ". (Ilporpamma " IlIkonbHas Dkosorudyeckas
Nuunmatusa"). J[Br>keHHE BeIET IKOJIOTMUECKYI0 00pa30oBaTEIbHYIO IPOTpaMMYy,
KOTOpas BKJIIOYAET B CeOsl CICTYIONINE MEPOIIPUSATHUS: JICKIIMA U CEMUHAPCKHE
3aHATHS CO ITKOJIBHUKAMH, C IIEJIBIO MPUOOPETEHUS SKOJIOTHUSCKUX 3HAHUH, JIST
OCO3HaHUS IKOJIOTMYECKUX MpodieM U myTen ux pemienus. [IpoBeneHue
KOMIIBIOTEPHBIX U POJIEBBIX UTP C IETbI0 (POPMUPOBAHHST HABBIKOB AKTHBHOU
AKOJIOTUYECKOH ESITEIbHOCTH Y IIKOJIbHUKOB.

http://www.learnbiology.ru/ - BupTyanbHOe 00y4eHHE OUOIOTHH
http://school.holm.ru/predmet/bio/ - IlIkonpHEI Mup: buonorus. Karanor
00pa3oBaTeNbHBIX PECYPCOB MO OUOIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce oOpa3zoBanue: buosnorus. Kartamor
CCBUIOK Ha oOpasoBarenbHbIe pecypchl UHTepHeTa no pasaeny "buonorus"
http://www.history.ru/freebi.htm/ - BecrmaTabie 0Oy4aroie MporpaMmbl 0
ouonoruu
http://www.websib.ru/noos/biologi / - Pazaen nmo 6uonoruu. Kosekiun cchliiok
Ha Onosiorudeckue pecypcobl MHTEpHETa: 6a3b1 TaHHBIX, OMOJIMOTEKH, CITpaBOYHAS
JUTEepaTypa, 00yJaromye MporpaMMbl IKOJIBHBIX KyPCOB H CIIEIIKYPCOB TIO
OWMOJIOTHH, TPOSKTHI, MATEPHAITBI K YPOKaM, OJTMMITHA]TBI, HHPOPMAITUS JJIs
a0UTYpPUEHTOB

http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ - ITyreBoaurens "B mupe
Hayku" 71 IKOILHUKOB. Pazaen buonorus. @parMeHTsl mocoous
"Ox3amMeHaTophI-0nosioru — abutypuenty" s yyammxcsa 10-11 knaccos.
VYcnoBus nposenenus nepBoro Typa CopocoBCKON OJIMMIHUAIBI 1Sl IIKOJIBHUKOB
1o OMOJIOTHUH.

http://nrc.edu.ru/est/r4/ - Buonorudeckast kapTuHa Mupa. Pa3aen KOMITBIOTEPHOTO
yueOHuKa, pa3paboranHoro B MockoBckoM I'ocynapctBeHHOM OTKpPBITOM
yHUBEpCUTETE. B OCHOBE KOMIBIOTEPHOTO YueOHMKA — MH(GOPMAIIMOHHO-
CIPaBOYHBIN, Y4eOHO-TMCKYCCHOHHBII U TECTOBBIN MaTepHUal Mo CIEAYIOLUIUM
TEMaM: el DBOIIOLMH )KMBOM IPUPObI, Teopus Y. JlapBrHa, 3aKOHBI
HACJIECTBEHHOCTH, PA3BUTUE IKOCUCTEM, KOHLEIIIINY IPOUCX0KACHUS KU3HHU,
pa3BUTHE )XKU3HU HA 3eMJIe, IPOUCXOXKACHUE YETIOBEKA, aHTPOIIOJIOI U KaK HayKa
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http://rostest.runnet.ru/ - WWW -cepBep HeHTpaIM30BaHHOTO TECTHPOBAHUSI.
OO0pa3zoBaTeNbHBIN CEPBEP TECTUPOBAHUS MOCBAIICH 3HAKOMCTBY ¢ DenepanbHON
CHCTEMOM TECTUPOBAHUS 3HAHUM MO OCHOBHBIM JIMCIUILUIMHAM CPEIHEN IIKOJIbI, B
TOM 4YHcIie, U bnonoruu. Ha caliTe mpencTaBiieHbl TECTOBBIC 3a/IaHUS U3
oO1epoccuiickoit 0a3bl JaHHBIX, KOTOPBIE SIBISIOTCS PE3yIbTaTOM padOThI
HECKOJIBKUX aBTOPCKUX KOJIeKTUBOB MockBrl u Cankt-IlerepOypra. Bee
TECTOBBIE 3a/IaHUSI COOTBETCTBYIOT IIPOTpaMMaM, YTBEPKAECHHBIM MUHUCTEPCTBOM
o0pa3oBaHusl, U MPEACTABJICHBI B PEKMMaX 03HAKOMIICHUS, CAMOKOHTPOJISL U
00yueHus.

http://www.examen.ru/db/ExamineBase/default.html/ - Sx3amensr Online. Ha
caiiTe MOJIEP/KUBAETCSI MACCUBHAsA 0a3a TaHHBIX M0 OOJIBIIMHCTBY HAYYHBIX U
TEXHUYECKUX JUCIUILINH, B TOM YHucie, 00TaHUKE, 300J10THH, 00111e O1oIoTHH,
aHaTOMUU U (PU3UOJIOTUH YeToBeKa. MOKHO IPOUTH TECTUPOBAHUE B pexKuMe ON-
line o ciexyromKUM TeMaM: B MUPE MITHUIL, TUHO3aBPHI, )KUBOTHBIM MUP 3eMJIU
http://www.edu.yar.ru/catalog.php?edu=middle&thread=biology/ - On-line
KypChl: OMOJIOTHS.

http://www.edu.yar.ru/russian/pedbank/sor_uch/biol/ - bank nmepemoBoro
Nearoruueckoro OrnbITa — OUOJIOTHS
http://genetics.timacad.ru/works_paperl.htm. - Marepuaibl JeKInii, YNTACMBIX B
TuMHpA3EBCKON aKaJieMuH, a TAK)KE HHTEPECHBIE MAaTEPUAIbI 110 PA3IMYHBIM
npobJsieMaM T€HETUKH, MOJICKYJIIPHOW OMOJIOTHH, OMOTEXHOJIOTHH, CENCKIIUU U
CEMEHOBO/ICTBA.

http://www.npacific.ru/np/library/publikacii/tokranovi/titul.htm -«Y quBurensubie
TBOPEHUS IPUPOIBI.

3HAYUTENBHOE KOIMYECTBO NIepeBeIeHHBIX A. M. TopkaHOBBIM cTareil u
COOOIIIEHUM O Pa3IMUHBIX TUKOBUHHBIX OOUTATENSIX 3€MJIU U YAUBUTEIBHBIX
TBOPEHUSIX MPpUPOo bl (10 MaTepuanaM xkypHana «National Geographicy).
http://www.icc.ru/gal/ «baiikan B Bompocax U OTBETax» — CallT aKaJeMHKa
I'"".I"'ana3uut, nepBoro AMpeKTopa JINMHOIOrMYECKOr0 HUHCTUTYTA, N3YHYaAOIIErO
o3epo baiikan. Oto Web-Bepcus oiHOI U3 ero Hay4HO-TIOMYJISIPHBIX KHHUT.

IHose3nblie cchuikn HAa UHTEpHET-pecypehl 10 OHOJIOTHH.

YEJIOBEK

http://www.polezen.ru/interes/anatomy.php - Yenosek B udpax: 3aHUMAaTEIIbHAS
aHATOMMUS

http://school.bakai.ru/?id=newpb041220101544 - Gakaii-BHpTyaJbHas IIKOJIA IO
ounonoruu

http://muzey-factov.ru/tag/biology - my3ei dakToB 0 YemoBeke

http://humbio.ru/. - Pecypc «baza 3HaHMii 10 OMOJIOTUN YEIOBEKA» COACPKHUT
y4€OHUK 110 MOJICKYJISIPHOU OHMOJIOTHUHU YeJIOBEKa, OMOXUMUH, (DU3HUOJIOTHUH, TEHHOMN
1 OEJIKOBOI MHKEHEPHUH.
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http://www.skeletos.zharko.ru/. - OnopHo-nBUTaTeNbHAS CHCTEMA YEIOBEKA:
00pa3oBaTENbHbBIN CAUT

http://www.sci.aha.ru/biodiv/index.htm. - Pasnen (brnopasnooOpasue n oxpana
npupobl) Web-atitaca "310poBbe 1 okpyxarorias cpeaa”. CreruaimcToB
HaBEpHSIKA 3aUHTEPECyeT MACIITA0OHBI TeMaTHIEeCKUA HH(OPMAIIMOHHBIN MacCHB
MHPOPMAITMOHHBIX PECypcoB Mo OnopazHoodpasuto Poccun. Takxe nmeercs
BO3MOKHOCTh HAUTH HEOOXOAMMYIO HH(DOPMAIIMIO B HHTEPAKTUBHOM 0a3e JaHHBIX
"Poccust B iudpax" (ThICSYH MMOKa3aTesei Mo BCEM perruoHaM CTpaHsbl). Taxke
pa3MellieHa OHJlaitHOBas kaprorpadudeckas cucrema DataGraf.Net, mo3possrornias
"Ha JIeTy" CTPOUTH KapThl, (B TOM YHCIIe COOCTBEHHBIC) ¥ MPOU3BOIUTD aHAIN3 UX
CyIEpIIO3ULIHHM.

http://www.sci.aha.ru/ATL/ra00.htm. -Web-Arnac: "Okpyxaromias cpena u
310poBbe HaceneHus Poccnn". KOMIUIEKCHBIN TPyI, B KOTOPOM PAaCCMATPUBAIOTCS
B IICPBYIO ouepeib (aKTOPHI M MIPUUMHBI, OTPEACIISIONNE 30poBhe Hauu. OKO0JI0
200 croxeroB, 6omee 400 kapT U [UarpamMm

www.molbiol.edu.ru. Anaromust u pusronorus yeisoseka. Hayuno-nomyspHbiit
cauT. baza 3HaHmii 1Mo Omonoruy yemoBeka. OU3HONOTHS, KICTOYHAS OHOJIOTHS,
TCHETHKA, OMOXUMUS

http://www.psy.msu.ru/illusion/. - 3putenbHbIe WILTFO3UU U (GECHOMEHBI ((aKyJIbTET
ncuxojorud MI'Y umenu M. B. JlIomoHocoBa).

http://twins.popular.ru/index.html - «/IBOMHSIIKK 1 UX MaMAIIIKK.

KUBOTHBIE

http://res.krasu.ru/birds/ «IItumpl cpenneit Cubupu». OueHsb pazHas wHpopMarus,
CBsI3aHHAsS C ITUIIAMH, B TOM YHCJIE - CIIUCOK BUIOB (CO CTAThSIMHU M TOJIOCAMH),
onpenenurtens, pororanepes, poro or COIIP, kuura pexopioB I ' nuHeca no
IITUIAM.

http://coralsea.narod.ru/biocenos/sea/coralreef/ «Mup kopamios». XKu3ub Ha
pude 1 MHOTOE IPYroe O CTPOSHUH, pa3MHOKCHHUH, PACTIPOCTPAHCHUH, 3HAYCHUN
1 B3aHMOCBSI3SIX oOUTaTeei KOpaljIOBBIX PU(OB.

http://www.zin.ru/ - )Xyku (Coleoptera) u koneonteposioru. TemMaTnueckui caut
0 KYyKax, a TakKe 00 YUCHBIX U JTIOOUTENSIX, U3ydaronux )KykoB. Ha caiite MOKHO
HaWTH MaTepHaibl O MUTAHUH, TTIOBEJICHUH, 00pa3e KU3HU, ’KU3HCHHBIX (opMax,
MecTax OOUTaHus U TeorpaudecKoM pacrpocTpaHneHnn KyKoB. [IIupokuii
JTMANa30H aCMEeKTOB — OT YUCTO MOMYJISPHBIX CBEJIEHUMN JI0 CYTy0O HayYHBIX
naHHBIX. bosbire Habopbl PUCYHKOB U GoTorpaduii.

http://nature.ok.ru/ biodiversity. - Peaxue u ucuesaromue »xuBoTHbIe Poccuu.
Caiit coaepkuT npodeccuoHaIbHO MOArOTOBICHHYIO HHPOpMAIIHIO 000 BCeX
PENKUX W UCUE3AIOIINX KUBOTHBIX Poccuu /iist OpraHu3aiuy ux 3aliuThl U
3alIUThI cpeabl oouTanus. Ecth Oubiamoteka, poToaas00M, BUIEOCIOKETHI, TOJI0Ca
*UBOTHBIX. Kimaccudukarus mo 6uoronam

http://www.entomology.narod.ru/ -«MuadopMaioHHO-TOUCKOBBIN CAUT WITH
«TOYTH BCE» MO SHTOMOJIOTHI.
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Bonpimoe Kom4ecTBO Ka4eCTBEHHBIX CChIJIOK HAa PYCCKOS3BIYHBIC CANTHI,
MOCBSIIICHHBIC BCEM CTOPOHAM YKU3HU Pa3JIMIHBIX TPYII WICHHCTOHOTHX, a
OOJIBITIE BCETO — HACEKOMBIX.
http://www.zooclub.ru/ -«300k1y06 (Bc€ 0 KUBOTHBIX )». Camas pa3HOOOpa3Hast
WLTIOCTpUPOBaHHAS HHPOpMAITHS KaK O KU3HU JUKUX KUBOTHBIX, TAK U O
JOMaITHUX JTFOOUMITax. Bo3MoKHO mosrydeHne OecriaTHONH KOHCYIIbTAI|H T10
COJICP)KaHUIO U BETEPUHAPHH.

www.ZooMax.ru - ZooMax - MakcuMyM 0 BCeM >KMUBOM Ha IuiaHere. @opyMm o
JOMAITHUX ¥ JTUKHAX KUBOTHBIX, HOBOCTH, CTaThH, (JOoTOTAIEpEs, YaT, OOBIBICHHS
¥ MHOTO€ JIpyToe
www.zooclub.ru — «300k1y6. Bee 0 5KHBOTHBIX» , 3/16Ch HAXOAUTCS OOIITHpHAS
UHGpOPMAITUS O COIEP)KAHUU B JIOMAITHUX YCIOBHSAX CaMbIX Pa3HOOOpa3HBIX
’KUBOTHBIX, PEKOMEH/IAINH 10 YXOJy 33 HUMH U KX JieueHuto. Kpome Toro, Ha
ATOM CaiTe MOMEIICH MaTEePHUall O PA3TMYHBIX TUKHUX )KHBOTHBIX.
WWW.zoospace.narod.ru —«300J101us» , IpeA0CTaBIIACT MaTEpPHUal B OCHOBHOM O
co0akax M KOIIKaX: PEKOMEHIAIIUH 110 UX COJCPIKAHUIO U JICYCHUIO, HOPMATHBHEIC
JOKYMEHTBI, HH(POPMAITHIO O KIIy0ax M MUTOMHHUKAX, OOBSBICHUS O IPOAAKE U
BBICTaBKaX.

WWW.PoVOodoK.ru —«IToBoI0K» , OJIMH U3 CaMbIX ITOJTHBIX CAaHTOB, TOCBSIIICHHBIX
JOMAIITHUM >KABOTHBIM.

WWW.apUs.ru —«O HermoOeuMoi JTF00BHU K )KHBOTHBIMY» , HHTEPECHAS U
pazHooOpa3zHas HHPOPMAIIHS O CAMBIX Pa3TUYHBIX )KUBOTHBIX. OCOOEHHOCTH
no100pa MaTepHralia | ero U3JI0KEHUS JIeTA0T 3TOT CAUT XOPOIIUM ITOMOIITHHKOM
YUUTEIIO.

www.petslife.narod.ru. «Jlomamiaue ;K uBOTHBIE
www.aib.ru/~loki/zoolog/zoo.htm - «3k30THueckas 300710rusD» --
www.cryptoz.narod.ru . u «Kpunro30010rus» ITH CAWTHI IIOCBAIICHBI
MUQPUICCKUM U MUCTHICCKHIM CYyIIIecTBaM. | 0BOPUTH O HAYYHOCTH pa3MEIIEHHBIX
3/1eCh MaTePUAJIOB HE MPUXOUTCS, HO OHU MHTEPECHBI TEM, YTO ITOMOTYT JIy4IIe
pazo0paThbcsi, UTO e MPEACTABISAIOT COOOM CyIIeCTBa, B U300MIMHM HACESIONINE
MHU(BI pa3HbIX HAPOJIOB, a B MOCJICIHUE TOIBI — U CTPAHHUIBI HEKOTOPBIX
MEPUOANYECKUX U3TaHUM.

www.bober.ru —«Bce o0 600pax» - 31ech IpeacTaBlIeHa pa3HOOOpa3Hast
uHpOopMaIUsA 00 TUX CUMIATHYHBIX JKHBOTHBIX

www.turtle.newmail.ru -«ITomymnspHas yepenaxoaorusd - — XOPOIIHA CalT 0
gepernaxax.

www.bigcats.ru . -«bosblime KoKy
wWww.insect.narod.ru/ - «3meu ¥ penTUInm - 31eCh MOXHO HAWTH MHOTO
xopomux ¢otorpaduii, XOTs TEKCTa HEMHOTO. DTOT K€ CAlT COJCPIKHUT Pa3aeibl,
MOCBSIIICHHBIC IPYTHM T'PYIIIaM KHUBOTHBIX.
wapbbs.com. - Kiaccuduxkanus, onvcanvie u qpyras HHTepecHass UHPOpManus o
MIOJIBOJTHOM MUE.
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http://www.barracuda.ru/ -«IToaBomHas »u3Hb» ONHCaHHUS U XOPOIIHE
KauecTBeHHbIE (oTorpad MHOTUX OOUTAIOIINX B BOJIE CYIIECTB. DTO OoJsiee Win
MEHee MPECTABUTEILHBIA CITPABOYHUK, COJCPIKAIIHIA ITOJIC3HBIE CBEJICHHUS O
priOax, kpabax, cpyTax, KHTaX, MOPCKUX 3Be3/1aX, Kopajljax, Meay3ax... ¥ TakK
nasnee.

http://www.darwin.museum.ru/expos/dino/ - «3moxa JUHO3aBpOB (ME3030H -
3TI0Xa IMHO3aBPOB)». BUpTyanbHas 3KCKypCHS WIIN YBIIEKATEIbHOE MMy TEIICCTBHE
B MUD JIPCBHHX SIICPOB.

http://www.filin.vn.ua/ - MmrocTpupoBaHHAasT SHIIUKIIONIEHSI )KUBOTHBIX. B
paszzenax SHIUKIONEINH COOpaHO OOIBIIIOEe KOJTUIECTBO MaTepraIoB 000 BCeX
BUJaX KUBOTHBIX. MaTepuas 60raTo WLTIOCTPUPOBAH, CHA0KEH CChUTKAMHU
http://www.povodok.ru/encyclopedia/brem/ - Ha caiite npeacraBieHa
crpaBovHast HH(PpOpMAIHS 110 OOJILIIIOMY KOJTUYECTBY KUBOTHBIX, UX ONIMCAHHUE U
doTorpadumu.

http://www.apus.ru/ - Pecypc «O HemoOeaumoii JItoOBHU K )KUBOTHBIMY» — 3TO
WHTEpeCHas ¥ pa3HooOpa3Has HHPOPMAITUSI O CAMBIX Pa3JIMIHBIX JKUBOTHBIX.
OcoOenHocTr TOA00pa MaTepraia U ero N3J0KEHHUs ACNA0T 3TOT CAlT XOPOIINM
MTOMOIITHUKOM YYHUTEITIO.

http://paramecia.narod.ru/ - Uudy3opus — tydenbka — ohUIHaTbHBINA CAlT
www.fishworld.narod.ru. - Peiouii mup Pazpensr:[Ipeaucnosue Kiaccudukanms,
MIPOUCXOXKICHUE DBOIOIMS pbIO JIaTHPOBKHY NOSBIICHUsS OTPsAA0B ONacHbIe PHIOBI
Onpenenuresns OMAaCHBIX aKyJsl 30HbI oOuTaHus 3ooreorpadus prIo
[Tpucnoco6nenus k xxu3Hu B Bojie PrIObI y Bac momMa J[peccupoBka M clioCOOHOCTH
[Tponomxenue pona Pexopast CripaBku HoBoctu mupa peid AxkBallapk Kaura
"Uckonaemble aKyJibl"

PACTEHUSA

www.luzhok.ru/ - «JIy»xox» - 3aMedaTebHbIi CaiT, IIOCBAIICHHBII
JNEKOPATUBHBIM pacTeHUsIM. COIEpKUT OMUCAHNE KOMHATHBIX U CaJOBBIX
pacTeHul, peKOMEHIAINH 110 Pa3BEACHUIO U yX01y, poTorpaduu U pUCyHKH,
uH(OpMAIIHIO O JICKAPCTBEHHBIX PACTEHUSIX U UX TPUMEHEHUH, JIETCH]IBI O
pacTeHusIX.

http://floranimal.ru/ - .ITombiTKa co3aTh HHPOPMAIIMOHHBIA pecypc,
MO3BOJIAIONTUHN y3HATh KaK MOXKHO OOJIBIIIE O PA3JIMUHBIX BUAX )KUBOTHBIX U
pacTEeHUH, elI€ MTOKa CYIIECTBYIOIIMX HA HAILIEH IIJIAHETE; BBIACHUTD UX
MPUHAJJISKHOCTh K Pa3HBIM KJIaccaM, pojiaM Y MTOABUIaM; BBIICIUTh OCOOCHHOCTH
UX CYIIECTBOBAHMS, BO3MOKHOCTh HOPMAJIBHOTO COAEPAKAHUS B IOMAIITHUX
YCJIOBHSIX 1 MHOTOE JPYTOe, YTO MOXKET ObITh HHTEPECHO.
http://www.lapshin.org/club/plants.htm -«MockoBckuii Kityd koMHATHOTO
LIBETOBOJICTBA.

http://tea.volny.edu/index.php -«Yait» — xuBast SHIUKIOTETUS Yasi U €T
TpaaulUid — UCTOpHUS Yasi, O0TAHUKA U BbIPAIIMBAHUE Yasi, XUMHUS Yas,
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IIPOU3BOJICTBO Yasi, BUIbI Yas, yIIAKOBKA U XPAHCHUE 4Yasi, 3aBapUBAHUE
yasi, yail U310POBbE

http://www.botaniki.ru/. Caiit kpyxka "CoBpeMeHHas
o6oranuka'"buodaka MI'Y. BxirouaeT pa3aessl: SK0JI0orudeckas
MoOp(}oIOTHs 1 aHATOMHUS PACTEHUM; U3ydeHHE (DIOPUCTHUECKOTO
6orarctBa Cpemneit Poccuu; 3HakoMCTBO ¢ MUPOBOM(IIOpOit Ha MpuMepe
koJuiekuui borannyeckoro caga MI'Y u I'maBHOro 00TaHMYECKOro cajia
PAH; Bogopocnu, rpu0bl U TUIIARHUKY - 3TO OTAENIbHAS UCTOPHS;
UCTOPUS 3€MJIU U OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB; OCHOBBI
CUCTEMAaTUKH U Teorpaduu pacTCHHI; N3y4eHHE OCHOB IIUTOJIOTHH,
(U3HOTIOTUN UTEHOCUCTEMATUKU PACTEHUI; 3HAKOMCTBO C
COBPEMEHHBIMHM METOAMU U3YUYEHHUS PACTCHUM.

http://plant.geoman.ru/. bubnroteka YKu3Hb pacTeHuid'. 3aHUMATEIBHO O
6otanuke. XKu3nb pactenuii. Ha caiite pacmnosoKeHbl MOJIHbIE TEKCTHI
cieayromuxkHur no 6oranuke: Jlenucona JI.B., benoycosa JI.C. Penkue
u ucuezaroue pacrenusi CCCP; MBuenko C. 3aHUMaTeNbHO 0 OOTaHUKE;
Komapos B.JI. IIpoucxoxaenue pacrennii; Ooyxos A.H.
JlexapcTBEHHBIE pacTeHHUs], ChIpbE U npenapaThl; COOpHUK ATiac
apeasioB U pecypcoB jekapcTBeHHbIX pacteHnit CCCP; Coopuuk Kuszub
pactenuii. Tom 1. BBenenue bakrepun u aktuHomuiets; Coopuuk U. B.
Muuypun. Utoru mectunecstuiietnux padot; Coopuuk [lo crpanunam
KpacHou kHurH. Pacrenus; CBupunonos I'.M. JlecHoli oropoa; CpaTtukoB
A.C. 3onotoii kopenb (Poamnona po3osas); Y nanosa P.A., Beroruna H.T'.
B mupe kakTycos.

http://www.herba.msu.ru/russian/index.html ~ Gorannueckuii

cepBep MockoBckoro yuuBepcutera. OuH U3 Hanbosee

M3BECTHBIX BO BCEM MUPEPOCCUNCKHUX OMOJIOTMYECKUX PECYPCOB,
MMEIOIIUI Bepcru Ha 8 s3bIKax.

borannueckre HOBOCTH (B T.4. HOJAPOOHBIN KajdeHAapbh KOHPEPEHIIHIA),
calTeiOOTaHWYECKUX Nojpazaenenuit MI'Y, 6ubnunoreka n3o0pakeHuit
pacteHul, onorpadguueckuit pasaen "kinaccuku Hayku'" . Kpome
MaTepHuasoB M0 OOTaHUKEOOIIEro XapakTepa, Ha cailTe pa3MelleHbl
Marepuaibl 0 boTaHMuecKOM cajie yHUBEPCUTETA, 00 YHUBEPCUTETCKOM
I'ep6apun umenu JI. I1. CeipeitmukoBa, mpeacTaBieHa CTapuHHAS
KOJIJICKITUS 13 €ro (DOHIOB.
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