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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHOMy mpeamety "buonorus" (manee - Ouosorusi) Ha
YpOBHE cpefHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanumny,
dI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (PeepanbHoil pabouei mporpaMMbl BOCTIUTAHHMS.

YueOuplii npeamer «buonorus» yrayOnénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeaAMeTHOU obnactu «EcTecTBeHHO-
HayyHeie TnpeameTh». CornacHo mnonoxeHusmM DPIOC COO mnpoduibHbIC
y4yeOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmu  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHusl W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOILMM, CpPEIHUM
o01mM, cpeHUM MpodecCHUOHANTBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA K3 JTUX YYEOHBIX TMPEIMETOB JIOMKEH OBbITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIICHHE OO0Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3a/ay, CBSI3aHHBIX C TpodopueHTanuen 00yYaromuXcss W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorusa" maér mpeacrtaBieHHE O
Helau M 3ajadax HM3ydeHus: yueOHoro mpenmera «buonorus» Ha yriyOa€HHOM
YPOBHE, OnpeesseT 00s13aTeabHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEPKAHUE, Er0
CTPYKTYpUpPOBAaHME IO pa3fenaM M TeMmaMm, paclpeleleHue 10 Kiaccam,
PEKOMEHJIyeT TOCIE0BaTeIbHOCTh M3yUEHUS Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKM Y4YeOHOro mpolecca,
BO3pPAacCTHBIX OCOOEHHOCTEeHl oOywaromuxcsi. B mporpamme mno Ouonoruu
peasn30BaH MPUHIUI IPEEeMCTBEHHOCTH C M3YyYE€HHUEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATpUBAETCS
HalpaBJIeHHOCTh HA MOCJIEAYIOIIEe pPa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUH O 3J0pOBOM 00pa3e >KU3HM, Ha
BOCIIUTAaHUE OEpeXKHOTO OTHOIIEHUS K OKpYXKalomel NpupoaHou cpene. B
nporpamMme no OMOJIOTMM Take IOKa3aHbl BO3MOXHOCTH Y4eOHOIo IpeamMera
«buonorusiy B peamuzanuu  TpedoBanuid PIOC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
(GOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOW  JI€ATEIbHOCTH
o0ydarommxcs MO OCBOCHHMIO COJEpX aHUs OUOJIOTMYECKOT0 O0pa3oBaHUSA Ha
YpOBHE CpeaHero oouiero o0pa3oBaHus.

VYueOusbiit npenmer «buosorus» Ha YpoBHE CpeAaHEro oOlero oopa3zoBaHMs
3aBeplIaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJIE M OpPUEHTHPOBAaH Ha



pacuiupeHre U yriayOrieHue 3HaHWi 00ydYaroIMXcsi O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTHH, SMOPHOJIOTUM M OMOJIOTUM Pa3BUTHUSA,
TeHETHKH, CEJICKIIMU, OMOTEXHOJIOTUH, SBOITIOLMOHHOTO YYEHUS U IKOJIOTHH.

Nzyuyenne yudeOHOro mpeamera «buonorus» Ha YrIyOJI€HHOM YPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIONIEMY IOIYYCHHIO
Ononornyeckoro  oOpa3oBaHHWsl B By3aX W OpraHU3alUsIX  CPEIHETO
npogeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKAHHs COCTABISIET CUCTEMA
OMOJNIOrMYECKUX  3HAHWUW, TMOJYYEHHbIX TMpPU  HU3YYEHHUH  OOYy4YaroLUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX DPa3fesioB OMOJOTMUA Ha YPOBHE OCHOBHOTO
obuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA MOJy4darOT pa3Buthe. Tak,
pacmiupeHbl W yriayOjeHbl OHMOJOTHYECKHE 3HAHUA O PACTCHMSIX, XUBOTHBIX,
rpubax, OakTepusx, OpPraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJTHUTENIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJb30BaTh KaK OPHEHTUPHI AJI MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OHOJOTUYECKUX 3HAHUM C
COOTBETCTBYIOLIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaAIOUIUMUCS TpPU HU3YUYCHHUH
bu3uKu, XuMuK, reorpaduyd 1 MaTEMATUKH.

CrpykTypa nporpammsl 1o y4yeOHomy npenmery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOIMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE TSI )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliy, HBOJIOLNN OPraHUYECKOro MHUpa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpaszus miaHeTtsl. Tak, B 10 kiacce
U3Yy4aloTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTuu, 3IMOPUOIOTHU U
OMoNOrNK Pa3BUTHUS, TEHETHUKU M CEICKIUH, OMOTEXHOJOTHH U CHUHTETHYECKOM
OuoNorny, aKTyalM3UPYIOTCS 3HAHUS OO0yd4arommxcs Mo OOTaHWKE, 300JI0THH,
aHatromuu, (usuonoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebusii npeamer  «buonorus» mpu3zBaH  00ecleYUTh  OCBOEHHUE
00y4aroIMMHUCs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MAEH, MPUHIIUIIOB U TIPABHII,
JIe)KAINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOCHMH, MHOTO00pa3HMH M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOMyJIsALHUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHY, MPUKIIATHBIX aCeKTaX OMOJIOrMuecKuX 3HaHui. J{is
pa3BUTHS M TOJJACpXKAHUS HHTEpeca oOydaroumxcs K OWolorud Hapsgy co
3HAYUTEIHbHBIM 00BEMOM TEOPETHYECKOTO MaTepuaia B COACPKAHUU MPOTPAMMBI
no OUOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJIEHHS U Pa3BUTHUS
TOM WM HMHOW 00ylacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeimHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKUX U YKOJOTUIECKUX MTPOOIEM.



Lenb uzydenus: yueOnoro npenmera «buonorus» Ha yriyOJaEéHHOM YpOBHE —
OBJIaZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(YHKIIMOHAIbHON
OpraHM3allUd JKUBBIX CHCTEM pa3HOrO paHra M NpUOOpEeTeHHE YMEHUH
UCII0JI30BaTh ATU 3HaHUS B (DOPMUPOBAHUM MHTEpPECa K ONpeAesEHHON 00siacTu
npo(hecCHOHANBPHON AESITENbHOCTH, CBSI3aHHOW C OWONIOTHMEH, WM K BHIOOPY
y4eOHOTO 3aBEICHHUS JIJIs1 TPOJIOJDKEHUS OMOJIOTHYECKOT0 00pa3oBaHusI.

JlocTikeHne 1Lenu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yriayO0nEHHOM YpOBHE 00€CTI€UMBACTCS PEIICHUEM CIIeNYIOUINX 3aa4:

OCBOEHHUE O00YYaIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHILIEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTO00pa3uM M OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMyJIsALus, BU, OMOreoneHos3, oruocepa); 0 BbIIAIOIIUXCS] OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHUE OOYYaroMmMXCs C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OMOJOruM, SMOpPUOJIOTMM W OWMOJNIOTMM pa3BUTUS, TE€HETUKU U
CeJICKIMU, OWOTEXHOJIOTMM M CHUHTETUYECKON OHOJIOTMH, MaJIeOHTOJOTHUH,
DKOJIOTUH);  METOJJaMU  CaMOCTOSITEJIBHOTO  IIPOBEJIEHUS  OMOJOTMYECKHX
uccieqoBaHuii B Jlabopatopur W B mOpupojse (HaOmroJaeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaZIcHNEe OOYyYaIOIIMMUCS  YMEHHUSIMHU: CAMOCTOATENbHO  HAXOJMUTH,
aHAJIM3UPOBaThb W HCIIOJIB30BATh OMOJIOIMYECKYI0 HH(POPMAIUIO; IOJIb30BAThCS
OMOJIOTMYECKONM TEPMUHOJOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M COLMAIbHO-3KOHOMUYECKUMHU M  HKOJIOTHYECKUMU
npobiieMaMu 4eJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH MEATEIBHOCTH I10
OTHOILIEHUIO K OKpYXKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBI0  OKPY’KAIOIIUX JIIOAe; OOOCHOBBIBaTH M  COOMIOJATh  MEPHI
npoPHIaKTUKA MH(EKIMOHHBIX 3a00JI€BaHU, IPaBUIa MOBEAEHUS B NPHUPOJAE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHONEHHOI'O  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HayUHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BuTHE y 00y4YarOIUXCsl UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpolleCCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MNpoOJIeMaMH, METOA0JIOTUEN
OMOJIOTNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIIBHBIX
UCCIIEJOBAaHUM, peleHUs] OMOJIOrMYECKUX 3a/1a4, MOAEIMPOBAHNS OMOJIOTHYECKUX
O0OBEKTOB U IMPOLIECCOB;



BOCIIUTAHUE Yy OOYYaIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTHYECKOW TPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEICHUS B MPHUPOJIE;
WHTETPAIlUHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuobpeTeHre  OOyJaroIMMHUCA  KOMIETEHTHOCTH B palllOHaJIbHOM
MPUPOOTIOIL30BaHNM (COOJIO/ICHNE TpaBWJI TOBEICHUS B MPHUPOJE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHHH COOCTBEHHOTO 3JI0POBbS M 3JI0POBBS
OKpyXaromux JoAell (cobmogeHuss Mep npodunakTukd — 3a00eBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHEAEATEIbHOCTH B YPE3BbIUAMHBIX CUTYaIUSAX
NPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJOrMYECKUX 3HAHUM U YMEHUI B TOBCEHEBHOM KU3HU;

CO3JaHME  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIMBUy AIbHON o0pa3oBaTeIbHOM TPAeKTOPHUH, CIOCOOCTBYIOIIEH
MOCIEAYIOMEMY TPOPECCHOHATHPHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIUBUTY AIbHBIMA WHTEPECAaMH ¥ TIOTPEOHOCTSIMH PETHOHA.

OO01ee yuCiIo 4acoB, OTBEICHHBIX HA M3yYEeHHE OWMOJIOTHUH Ha YTiIyOJIeHHOM
YpOBHE cpeHero obiiero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hejien0), B 11 kiacce — 102 yvaca (3 gaca B HeJeI0).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEIM(PHUKU €ro COAEpKaHHWS M HANpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO O00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po¢eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTebHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUM HA YIITYyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBEJICHNWE JAa0OPATOPHBIX M TPAKTHYECKHUX paboT. Takxke ydactue
OOyJaroIMXCsS B BBIMOJTHEHUH TPOEKTHBIX M YYEOHO-HCCIIEIOBATEILCKIX PaboT,
TEMaThKa KOTOPBIX OMPEIESIETCS YYUTElIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPKXAHME OBYUYEHUSA
10 KJTACC

ConepxaHue mporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIAUT B MPOBEPKY
rocyJapCcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHas OUOJIOTHSI — KOMILJIEKCHAasl Hayka. KpaTkasi ucTopusi pa3BUTHUS
Owonoruu.  buonormdyeckue HAYKH M HM3yYaeMble HMH  MPOOJIEMBI.
dyHAaMEHTaJdbHbIEC, NPUKIAJHBIE W TOUCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OuoJIOrUHu.

3HauyeHue OHOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptuHbl mupa. IIpodeccun, cBszanHbIe ¢ OWonoruel. 3HaUeHUE OMOJIOTHH B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIJIEHHOCTH, OXPAHE IPHUPOIBI.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JdapsuH,
VY. TI'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cUCTEeMBbI U MX U3Y4YEHHUE

JKuBble cucTeMbl Kak mpenMeT u3ydeHus Owuonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTh W ILEJIOCTHOCTD,
CJIO)KHOCTh M YHOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyl >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, NPOMCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KWMBOTO. JKM3HB Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, nu3ydaroiime ,K1uBble€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenue xuBbIX cucteM. Metoael Ouosornueckord Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [louaTue o 3aBucuMon u
HE3aBUCUMOW TiepeMeHHOU. IlnaHupoBanue »skcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas runote3a. [loHsitue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ysnbTaToB. [IpUuMHBI WCKaXX€HUsT PE3yJIbTATOB JKcrepuMeHTta. llonarue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpan U



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opraHuszma», «buoreonenos», «buocdepa», «Metoabl
W3YUYCHUSI )KUBOM IPUPOJIBI».

O6opynoBanue:  maboparopHoe  oOopyaoBaHHE  JUIi  IPOBEICHUS
HaOII0/ICHHM, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpPH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHATEHAS eAWHUIIA KUBOTO. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOYHOU
TEOPUH.

MeTtonpl  MOJEKYJISPHOM W KJIETOYHOM  OHOJIOTHMH:  MHUKPOCKOMHS,
xpomartorpadus, EeKTpodopes, METO MEYEeHBIX aToMOB, auddepeHInaibHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uKkcupo8anHvlx
K1emokK. DIEKTpoHHash MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «DNEKTPOHHBI MHKPOCKOID,
«Mcropus pa3BUTHUA METOJ0B MUKPOCKOTTUI).

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpENapaThl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «l3yyeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomarorpadus, aextpodope3, auddepeHuanbHOe HEeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KIeTKu

XUMHUYECKUM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bonma u €€ ponp Kak pacTBOpPUTENS, pEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TETUIOPEryJsiuu. MuHepaibHble BEUIECTBA KJIETKH, UX OUOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckne BeniecTBa KIETKU. buonorundeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€IKOBOM MoeKybl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTU4Has, YeTBEPTUUHAS
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss — OGenkos.
buonornyeckue pyHkuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapUibl, OJIMTOCAXAPUIbl U TIOJIHCAXAPUIBI.
OO0mwmii TUTaH  CTPOGHHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMH YTIIEBOIOB.

Jlunuast. 'mapodunsHo-ruapodOOHBIE cBOMCTBA. Kitaccudukanus TUnuaoB.
Tpurmunepunsl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomormueckue QyHKIIAN
aunoB. OO1IMe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxkneunnossie kucnotel. JJHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunuun kommiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue gpynkuuun JIHK.
Bunel PHK. ®yuknnu PHK B kitetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mmosekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wnykneozuompugocpamer (HT®). Cexenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(U3NYSCKUE HCCIICIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKyn. Mooderuposarnue
CMPYKmMypvl U QYHKYULi OUOMONIEKYI U UX Komniekcos. Komnvromepuwiil ousain u
Opeanuyeckull cunme3s OUOMOLEKYN U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanuu

[Toptpetsr: JI. Ilonunr, /. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

HMuarpammbl:  «PacnpeneneHne XMMHUYECKMX DJIEMEHTOB B  HEKHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOIE.

Tabnunel u cxembl: «llepronuueckass TabaWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEeKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEeKyIb», «CTpoeHHE MOJIEKYII
yriieBoioBy, «CTpoeHHe MOJIEKYd JHUNuAoBy», «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenue monekyasl ATO».

O6opynoBanue: XUMHUYECKasl TOCyAa U 000PYyT0BaHHUE.

JlabopaTopHas padora «O0HapyxeHuEe OCJIKOB C MOMOIIbIO KAYECTBEHHBIX
peaKIUi».

Jlabopatopnas  pabora  «lVcciemoBaHue — HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. Crpoenue u QyHKIUH KJIETKH

Tumbl KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHure MpoKapHOTHICCKOM KieTKH. KilerouHast cTeHKa OaKTepHii M apXei.
OcoOeHHOCTH CTPOCHHSI TEeTepOoTpOoHONW U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MecCTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHHUE AYKapUOTUYECKOU KJICTKH.
[Ina3zmatnueckass wmemOpana (ruazmanemma). CrTpykTypa IIa3MaTHUYeCKOU
MeMOpanbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTUYeCKyt0 MeMOpaHy: MacCUBHBIN
(muddys3usa, obneruénnas auddysus), akTUBHBIN (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabora Harpuii-
KaJIMEBOI'0 HAcoca. DHJOLMTO3: MUHOLMTO3, (parormurto3. Dk3o01uTo3. Kietounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKH pacTeHU, IpuOoB.

Hutomnasma. [uto30mas. [luTockener. J{BmxeHnue mutoriazMbl. OpraHouabl
kietkn. OnHoOMeMOpaHHBIE OpPraHoOWIbl KIETKH: HHAOIJIA3MAaTHYecKas CeTh
(BIIC), anmapat I'onbaxu, JTU30COMBI, UX CTpoeHHE M (DYyHKIHH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOeHHE TpaHyJSIPHOrO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBbIX OeskoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpa”yfsipHBIA)  9HIOIUIA3MATHYECKUN
peruxynyM. CekperopHas ¢pyHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIECTB B KileTKe. Bakyosn pacTutenbHbIx KieTok. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTHU[IBI.
IIpoucxoorcoenue mumoxonoputi u nracmud. Cumouoezenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUHW MHUTOXOHIpUN u Ttuiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCUHTE3UPYIONIMX  DYKAPHOT.
XJI0pOomiIacThl, XpOMOIUIACTBI, JIEMKOIIJIACThI BHICIIMX PACTECHUM.

HememOpanHubie opraHouabl kieTku CTpoeHue U (PYyHKIUMU HEMEMOpPAHHBIX
OpraHouI0B KJIETKHU. Pu6ocomsi. IIpomesrcymounvle Quramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpllIeUHbIE  KIIETKH.
AxmuHosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. Knetounbri
neHtp. CTpoeHue U JABWKEHHE KIYTUKOB U peCHUYEK. MUKpOTpyOOUKH
nuToriasmel. LleHtpuons. benku, accoyuupogannvie ¢ MuKpoguiameHmamu u
Muxkpompybouxamu. Momopmsie 6enxu.

Anpo. O6onouka siapa, XPOMATUH, KapUOILIa3Ma, SIAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHbiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HUHTEp(azHOM siape. Iyxpomamun u 2eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoU 006010uku 6 mumosze. Aoepmbiil
MPaucnopm.

Krnerounsie BxiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTuTeabHOM, JKUBOTHOM, TPUOHON).

JleMoHCcTpanumn



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

Tabmuubr u cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTENbHOM  KJIeTKu», «CTpoeHue
MUTOXOHAPUW, «SAapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KIETOK.

JlaGoparopHass pabGora «/3ydyeHue CTpPOEHHS KIETOK Pa3JIUYHBIX
OpPraHU3MOBY.

IIpakTueckas padora «l3yueHrue cBOMCTB KJIETOUYHON MeMOpaHbD».

JlaGoparopnasi padora «lMccienoBaHue Imia3mMoiin3a W JEIUIA3MOJIM3a B
PaCTUTENbHBIX KIETKaX».

IIpakTnueckass  paGora  «l3ydyeHue  [BWKEHUS  UUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHie JHEPIHHU B KJIETKe

AccUMIITATIHS M AUCCUMUIISIITUS — JIBE€ CTOPOHBI MeTabonmm3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepOoTpOQHBIA. YUacThe KHUCIOpOJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe obOecredeHue KieTku: mnpeBpanieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHHU3M JCHCTBUSL.
Kodepmentsl. OTinunsi PepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTtopoB. bemku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OpPraHUYECKUX BeHIeCTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll omocunme3 y obaxkmepui. Ceemocoouparowjue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dotocunteza. CBetoBas u TeMHOBas Gaszbl. Pomoovixanue, Cs., Cs. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMEe paznuyHbIX (PakToOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTES. Pa3noob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOAKTEpHUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Oposkenus. [IpomykTbl OposkeHHS W HX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH O0JIE3HEH.

A3poOHBbIe OPTraHU3MBI. Oransl SHEPreTUYECKOIo oOMeHa.
[ToaroroBuTENbHBIN TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornyeckoe okuclieHHe, WIK KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHil B
npoleccax onongoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cummaszwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMEHa BeIIeCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH YHEPTETHUIECKOTO OOMEHA.

JleMoHCTpan U

[Toptpersr: k. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHUHTE3Y, « DHEpreTudeckuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHHUE JJI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «lM3ydyeHue  KATAIMTUYECKOM  aAKTUBHOCTH
(dhepMeHTOB (Ha MpUMEPE aMHUjIa3bl MIN KaTala3bl)y.

Jlabopatopnass pabGora «/3ydeHue (HepMEHTATUBHOTO pACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mporieccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIECCOB OPOKCHUS U JBIXAHHSI.

Tema 7. HacaencreenHass uHpopManus U peajausanus eé B KJIeTKe

Peakuiun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpPUYHOIO CUHTe3a. Peanuzanus HacieacTBeHHOW nHpopManuu. ['eHeTHUecKuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese 6enka.
VYcenoBust OuocunTeza Oenka. KomgupoBanue amuHOKUCIOT. Ponbs pubocoMm B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapUOT. Peryisiius akTUBHOCTM T'€HOB Yy NpOKapuoT. I'mmores3a
onepoHa (®. XKako6, XK. MaHno). Monekynsaprvle Mexanusmvl IKCHPECCuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomoel 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KiIeTOUHBIN roMeocTas.

Bupycer — HekiieTouHbie (GOpMBI )KH3HU M 00IUTaTHBIC TTapa3uThl. CTpoeHue
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, )KUBOTHbBIX, pactenuit. CIIN]J], COVID-
19, conmanbHpie ¥ MEAUITUTHCKUAE TPOOTIEMBI.

Buoungopmamuxa: unmeepayus u anamuz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyune.
Ilpoepammupyemoie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JlemoHcTpanuu

[ToprpeTtsr: H. K. Kosbiios, /1. 1. UBanoBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «I'eHeTHYeCKuil Kol», «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3anue MOJICIIH BUPYCAY.

Tema 8. /Ku3HeHHbIH UKJI KJIETKH

Knerounsiii mukia, ero mepuoabl W perymsnus. Hutepdaza u MuUTO3.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKamImux B uHTepdase. [loaroroBka KieTku K
nenenuto.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKWN),  CHUHTETUYECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUUYECKUIN) IEPHOIbl MUHTEP(DA3bI.

Marpuunsiii cunte3 JJHK — penmukanms. [lpuanuner perumkanun JHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAJJIECIBbHOCTD.
Mexanusm pernukanun JJTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeromMepaza. XpPOMOCOMHBIA HAa0Op KJIETKM — KapuOTUll. JIUTIOWAHBIA W
ramiouaHblid  HaOopsl  XpoMocoMm. ['omosiornunble  XpoMocoMmbl. IlonoBbie
XPOMOCOMBI.

Henenne xmerku — wmuto3. Craguum MHUTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nUTOKHMHE3. bHosiornyeckoe 3HayeHuUe
MHUTO3a.

Perynauuss mutoTHueckoro nukia kiuetku. [Iporpammupyemas kineTtodyHas
ru0esnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAlbHAs TeHOMHUKA. Mexanusmol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
KliemKkay» — Ouourgopmamuyeckue Mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JleMoHCcTpanumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuT03», «CTpoeHHe
xpomocomy, «Pemmukanus JJHK.

O6opynoBaHUE: CBETOBOM MUKPOCKOI, MUKpOIIpenaparbl: « MUTO3 B KJI€TKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  paGora  «l3ydyeHMe  XpOoMOCOM  Ha  TOTOBBIX
MHKpPOITpEnapaTax».

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax)y.

Tema 9. Crpoenue u GpyHKUUHM OPraHU3MOB

buonorunueckoe pazHooOpa3zue OPraHUu3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U  JKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMoCBs3b 4YacTed MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl M
cucteMbl opranoB. OpranusM Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacrenuil. TuIBI  pacTUTENBHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAsI, TMPOBOJAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(yHKUMIA U pacioyIOKEHUs TKAHEH B OpraHax pacTEHUN.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEU: JMUTEIIMAJIbHAS,
COCIMHUTEbHAS, MbIIIeYHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (GYyHKIUA U
PAaCIIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBbI OPTaHOB KUBOTHBIX U YeJOBEKa. DYHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii U BHYTpeHHUH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JBmxkeHne  opraHu3MoB. JIBM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPOIIU3MBI M HACTHUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

IIutanme opranusmoB. IloryomeHnne BOABI, YIVIEKMCIONO Trasa |
MHHEPAJIBHBIX BELIECTB pacTeHUsAMU. lIuTtanue >XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIIETOUHOE mnuuieBapeHue. [IuTtaHnne mo3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. [[pixanue pacteHuid. Jlpixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixaTenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. /[pIxaHue mNO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema uesioBeka. MexaHu3M BEHTWISUHUM JIETKUX y NOTHL U
MJIeKOUTaromux. Perysius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TPAHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewEecTB y JKUBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsl.
KpoBeHocHasi cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYZbI M KpoBb. Kpyrum kpoBooOpamieHusi. IBOJIOIMOHHBIC
YCIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX >KMBOTHBIX. PaboTta
ceplla u €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BblaeneHus. DPunbTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHME KAK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHHUS.
CBs3b TIOJIOCTH TeJIa C KPOBEHOCHOW M BBIJIECTIUTENIBHON cUCTeMaMu. Boljienienue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIIMOHMPOBAHUE
HeppoHa. OOpa3zoBaHNEe MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3mMoB. CHoOpsl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHLIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX NPOU3BOJHBIE.
3amuTa opranu3ma oT Ooje3Heil. MiMmyHHas cuctema denoBeka. KieTounslit u
TYMOPQJIbHBIA UMMYHUTET. Bpoxka€HHBIH M NpUOOpEeTEHHBIN crenupuIecKu
UMMYHHTET. Teopusi KIoHaIbHO-celeKTHuBHOro ummyHnurera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte u©  perymsiuust 'y OpraHusMoB. Pasagpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxumMocTe U peryisiius y
pactenuii. POCTOBBIE BEIIECTBA U X 3HAYCHUE.

HepBHas cucrema u peduieKTOpHAs peryisnus y >KHUBOTHBIX. HepBHas
cUCTEMA U €€ OTHEJNBl. DBOIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX U YEJIOBEKa.
JKemespl HDHOOKPMHHOW CUCTEMBI M HX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW U SHIOKPUHHOW CHCTEM. [ umoTtamamo-runodusapHas
cucTeMa.

JleMoHCTpanuu

IToprper: U. 11. I1aBnos.

Tabmunel u cxembl: «OJHOKJIETOUYHBIE BOAOPOCIHN», «MHOTOKIETOYHBIC
Bojopocnm», «baktepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHUID,
«CucrteMbl  OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHne JNUCTOBOW IUIACTUHKW», «TKaHUW MKHUBOTHBIX», «CKEJIET 4eIOBEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CHUCTEMA, «Koxay, «MBpI1euHast CUCTEMAY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctema»n, «CTpoeHUEe MBIIILbDY,
«MmmyHnurer»,  «KumeyHomonoctHele», «CxeMa  NHUTaHUS  PaCTECHUN,
«KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUAPHDY,
«Crtpoenune mnanapum», «BHyTpeHHee CTpoeHHe N0KAEBOro 4depBs», «HepBHas
cuctema poeio», «HepBHas cucrema rymkwm», «HepBHas — cucrtema
npecMblkatomuxcsa»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MIeKonuTamux», «HepBHas cuctema uenoBeka», «Pediexcey.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaTrhl OJTHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE SK3EMIUISIPhl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHM pa3HBIX OTMAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YeJIOBEKa,
000pyI0BaHUE I IEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHIeTUIeHus KpaxMalia U OSIKOB 1o IecTBHEM (ePMEHTOB, 00OPYAOBAHHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENIbHBIX JBUKEHUI, MOJIEIIA T'OJIOBHOTO MO3ra Pa3jinYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TkaHEel paCTEHUI.

JlaGoparopHasi pabora «/3yueHue TKaHEeN )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHne M pa3BuTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHu3MoB: Oecrojioe (BKIJIIOYasi BET€TaTUBHOE) U
noysioBoe. Buael  Oecrosoro  pa3MHOXKEHUSA:  [OYKOBaHUE,  CHOPYJISLUS,
dbparmenTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoOxkeHue. [lonoBeie KieTKu, miau ramersl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buomornyeckuii cMbIC
Melo3a W TIOJIOBOro Iporecca. Meilo3 M €ero Mecro B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y ;KuBOTHBIX. [10JI0BBIE KeIe3bl.
OOpazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe U SMOpPHOHATIBLHOE pa3BUTHUE HKUBOTHBIX. CrmocoOBI
OILTOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 2na8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunupoeannoe u HedepMuHuposanrHoe Opooaenue. brnacmyna, munvi
onacmyn. OCOOGHHOCTH NPOOJEHUS MIICKONMUTAIONINX. 3apOJbIIIEBhIE JIMCTKU
(ractpynsuus). 3akiiajika OpraHOB M TKaHEH U3 3apOoJIbIIIEBBIX JIUCTKOB. B3aumuoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbllia (SMOpPHOHANbHAS WHIYKIUA).
3akimagka TUTaHA CTPOCHHMS KMBOTHOTO KakK  pe3yjibTaT HepapXUUYECKUX
B3aUMOJICUCTBUII TE€HOB. BriusHue Ha 5>MOpPHUOHANIBHOE pa3BUTUE Pa3IUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tepuoa. IlpsMoe wu
Hempsimoe pas3BuTue. PaszBute ¢ metamopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKWBOTHBIX. bHolIOrMYeckoe 3HauYeHHE MPSMOr0 U HEMPSIMOTo



pPa3sBUTHS, UX PACHPOCTPAHEHHUE B Npupoje. Tumbsl pocra )KUBOTHBIX. DakTOpHI
PETYISIUU POCTA JKUBOTHBIX M yenoBeka. CTaguu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenoBeka. CTapeHne U CMepTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuid. OII0OAOTBOPEHHE U Pa3BUTHUE PACTUTEIIBHBIX
opranu3MoB. [[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJiaiuyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pasmHoxeHHe», «Tumbl Oecrnoioro
pPa3MHOXEHUD», «Pa3MHOXKEHUE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3sMHO)eHue TuapbDy, «Menosdy, «XpoMocoMmbl», «l'amerorenesy», «CTpoeHue
AWIEKIIETKU U cnepMmaro3onja», «OCHOBHbIE CTaauu OHTOreHesayn, «llpsmoe u
HEnpsiMoe pas3Butue», «Pa3zBurne wmakickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nATymKmW», «JlBOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX PACTEHUINY,
«CTpoeHue cemMsiH OJHOJOJIbHBIX M JBYJOJIbHBIX PACTEHUN», «KW3HEHHBINA ITUKII
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UHUKI MXa», <OKHU3HEHHBIM  [UKI
MarnopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKICTOK |
CIIEpPMAaTO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKI.

JlaGoparopHasi padora «l/3ydeHrue CTPOCHHUS TMOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOITpEnapaTax».

IlpakTnueckass padora «BbisgBIeHUE MNPU3HAKOB CXOJICTBA 3aPOBIIICH
MTO3BOHOYHBIX JKHBOTHBIX.

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOMXEHHUS BBICIINX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. PabGoter I
Menpgens, I'. ne ®puza, T. Moprana. Posiib 0T€4e€CTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonsrioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJIOTUYECKHUHA,  IUTOJOTHICCKHUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpan U

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuue! 1 cxembl: «MeToIbl TeHEeTUKINY, «CXEeMbI CKPEIIUBaHUSD.

JlabopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
WCCIIEIOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3akoH
eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIEeIUIeHUs] MPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [ unoresa 4ucToThl raMer.

AHanuzupytouee ckpenuBanue. [IpoMexyTouHbIi XapakTep HaclleJOBaHUS.
Pacuiennenre npu3HakoB P HENOJHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCHMOT0
HacJlelIOBaHMUs ~ NOpU3HAaKoB.  lluTosmornueckue  OCHOBBI  JIUTHOPUIHOTO
CKpEILBaHUS.

CuennenHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuenseHHoe
HACJIECOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHWS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka nmojga. XpoMOCOMHBIM MEXaHU3M OINpPEAEIIEHUS MoJa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TeTepOoraMeTHbid MoJ. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanne Npu3HaKkoB, CLENIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN aienu3M. B3anmoneicTBUe HeaeNbHbBIX T'€HOB.
Kommiementaprnocts. Onucras. [lonumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3NOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (YHKIIUM.
['eHeTHYECKHE MEXaHU3MbI CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3suT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJIS H
M3MEHEHHS HACJIeICTBEHHON MH(OpPMAIUU B TOKOJICHHUSIX KIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuupr u cxemsl: «IlepBoiii 1 BTOpOi#l 3akoHbI Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upyrouniee ckpemuBanue», «HemomHoe ToMUHHpOBaHUEY,
«CuernyieHHOe Hacle/l0oBaHWe MNPU3HAKOB Y Jpo30duibl»y, «['eHeTuka moniay,



«Kapuotunm denmomeka», «Kapuotun gpozodwmiby, «Kapuotum OTHIBD,
«MHOX€eCTBEHHBIN ajljIennu3M», « B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MojeNb I JEMOHCTpAlud 3aKOHOB €IMHOOOpa3us
ruOpUIOB TIEPBOrO TOKOJICHUS M pacHICIUVICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJIEAOBAHUS MNPU3HAKOB, MOJIEIb JJIs
JIEMOHCTPAlUM CLEIJICHHOTO HACJIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «po3odunay.

IIpakTuueckas padora «/3ydyenuwe pe3yiabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA y IPO30DUIIBD».

IIpakTnyeckas  paGora  «M3ydeHue  pe3yJbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpOBaHUM (DEHOTHUIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC MPU3HAKU. Buis
M3MEHUYMBOCTH: HEHACJICACTBEHHAA U HACIIEICTBEHHASL.

Momudukanuonnas U3MEHUYUBOCThb. Pomb cpeasl B (hopMupoBaHHUH
MOAU(PUKAIIMOHHON HM3MeHYnBOCcTH. Hopma peakiuu npusHaka. BapuarmoHHbIN
psia v BapuanuonHas kpubas (B. HMoranncen). ColicTBa MOaupUKaMOHHON
U3MEHYUBOCTH.

['eHoTHNIMYECKas N3MEHUYNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHYUBOCTH.
Buapl reHOTUNTMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAsL.

KomOnHaTuBHAs M3MEHYMBOCTH. Mei03 M TIOJIOBOM IMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POIh KOMOMHATUBHON N3MEHUMBOCTH B CO3/IAHUU
T€HETUYECKOT0 pazHo00pasusl B Mpejiesiax 0JTHOro BUA.

MyTanmonHass M3MEHYMBOCTh. BHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHAYUUMpPOBAaHHbIE MyTauuu. SaepHble U
nuToIa3MaTuyeckue Myrtauud. CoOMaTUYeCKUE U TMOJOBblE MyTauuu. [IpuduHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHbl W WX BJIUMSAHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MpOoLEecca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb JNUSEHemUYyecKux @axkmopos &
HAc1e008aHUU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmumet u  cxeMbl: «Buasl um3MeHUMBOCTHY», «MoaubuKarmoHHas
U3MEHYUBOCTDHY, «KombunaTuBHas U3MEHYUBOCTBY, «Meiio3y,
«OnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHus YeoBeKay, « Buabl MyTaiuiiy.



O6opynoBaHue: XKMBbIE W TepOapHBIE IK3EMIUSIPHI KOMHATHBIX PacTCHHH,
pucyHku (doTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMHA U3MEHYMUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psijga U
BAPUALIMOHHOW KPUBON».

IIpakTuueckas padora «Mytamuu y aApo3odunasl  (HA TOTOBBIX
MUKPOTIpEnapaTax).

Tema 14. I'eHeTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHas mporpamma HCCIEAOBaHUS T€HOMa
YyejaoBeKa.  MeToabl  M3y4YeHHMSI TE€HETUKH  YEJOBEKA: TE€HEAIOTUYECKHU,
OJIM3HEIIOBBIM, LIUTOTEHETUYECKUIA, MOMYJIALIUMOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTBeHHbIE 3a00JieBaHUs YellOBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3Hu 4yenoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEapacioyioKEHHOCTHIO.
3HayeHUEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUN U JIEYEHUU T'€HETUYECKUX
3a0o0yieBaHUI uenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBbBIE
KJIeTKH. [[OHSATHE «TE€HEeTHYECKOro rpy3a». DTUYECKUE ACMEKThl UCCIIECIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnyeckue (akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
bu3NYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKaromiel cpennl. I eHeTrnaeckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUSIM.

JleMoHCTpanuu

Tabnuiel u cxembl: «KapuoTun uenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
4esnoBeKay, «l eHeTnueckue 3a00JIeBaHUS UETTOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3zMoB

JloMecTukanuss M CeleKuus. 3apoKICHUE CEJNEKIMU U JTOMECTHUKALIHH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Poibp cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pSJIOB B
HaciaeAcTBeHHOM wm3MmeHuMBoctTH H. WM. BaBuioBa, ero 3HadyeHue id
CEJICKITMOHHOM padOTHI.

Metoasl cenekIMoHHOM paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIM WU
VIH/IMBU1Y AJIbHBIN. Jrtanbl KOMOMHAIIMOHHON CCJIEKIIUU. HUcnsiTanne
MpPOU3BOAMTENEH MO TOTOMCTBY. OTOOp TO TEHOTHIY C TOMOIIBIO OICHKU
dbeHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ ToMoIIkio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PaninanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAlUMN Y KyJbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHanTHRIX JIHK m1s1 momydenust iCX0AHOTO MaTepuaia Jijisi CEIeKIIUU.

[Tonyuenune HOJINIIOUTIOB. BnyTtpusugosas rUOpUIU3aLIUs.
bnu3kopojcTBEHHOE  CKpeluBaHue, WiM  uUHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonab3oBaHue
rereposuca B cenekiuu. Otnanéunas rubpuausanus. [Ipeomonenue Oecruioaums
MEKBHUJIOBBIX THOPHIOB. JIOCTHXKEHUS CEIEKIIMU PACTEHUM U KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHue ¥ U3yYEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
WX JHUKAX  pojaudyed ISl CO3JaHUsT  HOBBIX  COPTOB U THOpPUJIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU PecypCamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYUeCmeyiomux U co30aHusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aHUl,
nepeodosuix uoell U nepcneKmueHbIX MmexHoI02UlL.

JemoHcTpanuu

[Toptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOT00Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIJAOB B HACIEICTBEHHOM H3MEHUMBOCTHY,
«Metonpl cenexkumny, «Otnanéunas rudpuauszanus», «MyTaresesy.

JlabopaTopHasi padora «/3yueHrue coOpTOB KyJIbTYpHBIX PACTEHUN U MOPOT
JIOMAIIHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METO0B CEJICKIINU PACTCHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUI.

IKcKkypeusi «OCHOBHBIE METOJbI M JOCTHKEHMS CEJICKIIMU pPACTeHUM U
KUBOTHBIX (Ha CEJIEKIIUOHHYO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIIICTBO, B J1abOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHo/10TUs U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HWCTHOIB3YyEMbIE B OHMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHECBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, IMOMYyYEeHUE KHUCIOMOJIOYHBIX IMPOIYKTOB,
BUHOZenue. Mukpoouonornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJIOTHMYECKHX
texHosorui. [IponsBoacTBo Oefka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJbIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepIKaIllX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MTYTH.



Knerounass unxenepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUH H
#UBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3amuss W COMaTHYECKUN
smOpuoreHe3. lMcmnonp30BaHHE TarlIOWIOB B CEJIEKUMU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AULEKIETOK U KIIOHUPOBAHUE XMBOTHBIX. METON TpPaHCIIAHTALMM ANEp KIETOK.
Texnonozuu 0300po6eHusl, KYIbMUGUPOBAHUS U  MUKDOKIOHANbHO20
DPA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass U Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBaHue pekomOuHaHTHeIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTokeHussT W MEPCHEKTUBBI  XPOMOCOMHOM WM T€HHOW  MHKECHEPHHU.
DKOJIOrMYecKHUe U ITUYECKUE IPOOJIeMbl T€HHOW NHKEHEPUH.

Menuunackue 6norexnosnoruu. [loctrenomuas nudposas meaunuHa. [TIP-
JIMarHoCTUKa. MeTaOoJIOMHBIA aHaJIN3, TEHOIICHTPUYECKUM aHaIu3 MpoTeoMa
YeJIOBEKa I OLICHKM COCTOSIHMS €ro 370poBbs. M cmosb30BaHHE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Ouommxenepuss g pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEH COYETAHUEM TEXHOJIOTMI TPEXMEPHOro OMONMpUHTHUHra U ckaddonaunra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

CozaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecredyeHHs KOMOMHHUPOBAHHOM
3anTel OT Bo3Oynuteneir OPBU, ycTaHOBieHHE MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-cogepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuubl n cxemsl: «/cnoap30BaHE MUKPOOPIAaHU3MOB B IIPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHass nHxkeHepus», «I 'eHHast HH)KEHepUs».

JlabopaTtopHnasi pabora «/3yueHue oObeKTOB OMOTEXHOIOTUIY.

IIpakTnueckas padora «llosyyeHrne MOJTOYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi «bHOoTexHONOrMs — BaXXKHEWIIAash IPOU3BOJMTENIBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaeHne W pa3BUTHE IBOJIIOIHOHHBIX IPeEICTABJICHUHA B
onosioruu

OpomonmonHass teopust Y. JlapBuna. Ilpeanochulki BO3HUKHOBEHUA
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. [lapBuHa.

JBrkyiye cuiibl 3Boonnn BUA0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHU3MOB, HACJEJCTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTndeckor Teopun dBomtonmu (CTD). HelTpanbhas
teopust dBomtonuu. CoBpeMEHHas JBOJIOIMOHHAS  Owojorusa. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunnei, XK. b. Jlamapk, O. XK. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. Yerepukos, 1. U. Imansraysen, Jx. Xongein, . K.
bernses.

Tabmuubr u cxembl: «Cucrema sxuBoit mpupoabl (mo K. Jlunuero)y,
«Jlectnuna xkuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud ©u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyTa myremectus Y. Jlapsunay, «Haxoaku Y. Jlapsunay, «Dopmbr 60psObI
3a cymectBoBanue», «llopoabl romy6eit», «MHoroobpasue KylabTYpHBIX (GopM
KarycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS JABWXXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JieMEHTapHas eIWHUIA 3BOJOIHH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHopoHJa TOMyJSIUMU KaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOnemeHTapHbie (HAKTOPHI (IBWKYIIHE CUJIBI) HSBONIONUU. MyTaIMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHUuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT ajieined B mnonmymanusx. Oddexr
ocHoBarens. IDggexm Oymulnounoeo eopaviuika. CHUdCEHUe 2eHemuyecKo2o
pasnooopaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigha eenos 6
oonvwiux U marelx  nonyaayuax. Murpauuu.  M3omsums  mOmyJsuii:
reorpadudeckas (MpoCcTpaHCTBEHHAs ), OMoJIOruvecKast (pernpoayKTHBHA).

EctecTBeHHbII 0TOOp — HampaBigiomuil Qakrop 3Boiouud. DopMbl
€CTECTBEHHOI0  O0TOOpa:  JBWXKYIIMHA, CTAaOWIM3UPYIOIIHUMA,  pa3pbIBAIOLINI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIHUS COIUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHM3MOB  KaK  Pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBEeHHE — MpUCNOCOOJEHUNW y  opraHusMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobieHnid y opranu3smMoB: MOp(hOIOru4yecKue,
¢usnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHYeCKne.  OTHOCHTENbHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpaszoBanue Kak pe3yJbTar
MUKpO3BOMOIMU. M3omsauus — kioueBod (akTop BupooOpazoBaHus. Ilytu u
CIIocoObI BHU1000pa30BaAHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJIOTrUYECKOE), «MTHOBEHHOE)» (monuIIonIU3aIusl,
rubpuan3anus). JJIMTenbHOCTh IBOJIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMKM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHus1 OMopa3zHo00paswsi. MUKPOIBOIIONUS U KOIBOIIONHUS MMAPA3UTOB U UX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUUBOCTA K aHTUOMOTHKAM M CIIOCOOBI
OOpBOBI C HEl.

JlemoHcTpanuu

[Toptpetsl: C. C. UerBepukos, J. Maliip.

Tabmunpl U cxembl: «MyTallMOHHasT HW3MEHUYMBOCThHY», «llomynsiuonHas
CTPYKTypa Buaa», «CxeMa nposiBiieHUs 3akoHa Xapau—BaiinOepra», «J[Bmxyiiue
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M3OJSAIUS MOMYJIAUA CeBaAaHCKON (openmny,
«l'eorpadmueckass M3OJSIUS  JUCTBEHHUIBI CUOUPCKOM W JIMCTBEHHUIIBI
Jnaypckoiy, «llomynsiiMOHHBIE BOJHBI YACIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
NEUCTBUS E€CTECTBEHHOTO o0TO0pay, «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpuanibHbI MenaHu3M», «/KuBble uckonaemsie», «I10KpOBUTEIbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromias OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuny, «lIpucnoco0IeHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buasl-nBoriHnkn», «CTpykTypa BHAA B
npupose», «Crnocobrsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJOB JaHIBIIICH», «IKOJOTMUYECKOE BUA000pPa30BaHUE BHUIOB CHHUID,
«ITomumonel pacteHuit», «KamyctHo-penednbiii THOpU.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHI] U
3BEpell ¢ MpUMepaMH pPa3IMUHBIX MPUCTIOCOOJIEHUN, 4Yyuyeiaa NTUIl U 3Bepei
pa3HBIX BHJIOB, TrepOapuul pacTeHUN ONM3KUX BHUIOB, OOpa30BaBIIUXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi pabora «BblsiBlIeHHE H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUA».

JlabopaTtopnass  paGora  «lIpucmocobneHuss  opraHu3smMoB M HUX
OTHOCHUTENbHAS 1[E€JI€CO00Pa3HOCTDY.

JlabopaTopnass pabora «CpaBHeHHWE BHJIOB 10 MOP(OIOTHIESCKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJIbTaThl

Metonpl W3y4e€HHsS  MaKpO3BOMIOLMHU. [lalleOHTOIOTMYECKUE  METOMbI
u3yueHusi osBontouuu. llepexomubie ¢GopmMbl U QUIOTEHETUYECKHE  PSIIbI
OpPraHu3MOB.

buoreorpadguueckue metonbl u3ydeHus spoitonuu. CpaBHeHue ¢Giopsl U
(dayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
SHJEMUKHU U PEUKTHI.



OMOpPUONIOrHYECKUe U CPABHUTEIbHO-MOP(OIOTHUECKHE METOAbl U3YyUEHHUS
BONIIOLMKU. ['eHeTMYeckue MeXaHW3Mbl 3BOJIIOLIMM OHTOIEHE3a M IOSBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPraHBL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJIPHO-T€HETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3YYEHHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/BI MOCTPOCHHS (PUIOTeHEeTHYEeCKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [IpuHyun cmenvl yHKYuUlL.
HeobOpaTtumocTs 3BoJolMH. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, O. ['ekkenb.

Tabnuiel 1 cxembl: «DunoreHeTUUECKUN psijl Jomaan», «APXEONTEPUKC,
«3Bepo3ybObie  smepe»,  «Creromedansry, — «Puamoduthy,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HBI 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penukthly, «HauvanpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHb», «PyIuMeHTb,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «l JaBHbIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1IH1e 3aKOHOMEPHOCTH 3BOJIIOLIII.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble rumoTe3bl NpPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 M
naHcrepmus. /loHayyHble IpeICTaBICHUS O 3apOKJICHUU JKU3HU (KpEalMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHHUS )KU3HU U €€ ONpOoBeEpKeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxosxienne >kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON 3BOJIIOLIUH. [InanerapHas
(reojoruueckast) SBOJIONUSA. XHMHUYECKAs OHBOTIONUSA. AOHWOTCHHBI CHHTE3
OpraHu4eckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpwm.
OOpazoBanue nonuMepoB u3 MoHomepoB. Koarmepsatnas runoresa A. .
Omnapuna, runore3a nepBudaHoro O0yiapoHa JIx. XomnaeitHa, TeHeTUYeCKas TUIoTe3a
I'. Ménnepa. Pubozumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHue MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Hctopus 3emuin M Meroasl €€ wu3zydeHHs. lVIcKomaemble OpPraHHYECKHE
octatku. ['eoxpononoruss u e€ wmeroabl. OTHOcUTENbHAsT M  aOCOJIIOTHAs
reoXpoHOJIOTHs. ['e0XpoHOIOrHYecKas 1Kana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



Hauanbnbpie s3tanel opranndeckod »Bojrouud. llosBieHne u 3BOIONUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonn3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKH KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTtonuTtsl. [IpokaprOThl U 3YKapUOTHI.

[TpoucxoxaeHne 3ykapruoT (CUMOMOTeHe3). DBOIOIMOHHOE MPOUCXOKICHHUE
BUPYCOB. [IponcxoxkneHne MHOIOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATalbl SBOJIONMUU BBICIIUX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pactenni. Bpixox pacrtenuid Ha cymry. [losiBieHHE CIIOPOBBIX pACTEHUH U
3aBoeBaHWEe UMK cymu. CeMeHHble pacTeHud. [IpoucxoxkaeHue IBETKOBBIX
pacTEeHUM.

OCHOBHBIE ATallbl 3BOJIONMHA XKUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HL B BOAE. DBOJIONHUS MMO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwnwii. [IporcxokaeHne MICKOMUTAIONUX W
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CTO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emie IO 3paM M IEepUoAaM: apxeu, MPOTEPO30M,
najgeo3oM, Me3030M, KkahHo3zou. OOmas XapakTepucThka KiIuUMaTa |
re0JIOTUYECKUX TMpoueccoB. [losgBreHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
Yrneobpa3oBaHue: €ro YCIOBUS U BIUSHAE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTMUYECKUE KPU3UCHI Ipouuioro. [lpuunHel u
CJIEICTBUSL MacCOBbIX BbIMHUpaHHUil. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus: 6uopazHoodpas3us Ha 3eMIie.

CoBpeMeHHasl cucTeMa opraHu4eckoro mupa. [IpuHuunel Kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE IPYIINbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. ITactepa mo
U3YYEHHUIO CaMO3apoXkaeHHs Xu3Hm», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  H3BoyouUn», «l'eoxpoHollorMyeckass  IIKaiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BONIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoawl», «CTpoeHue BUpPYCay,
«Apomopdo3sl  pacreHuid», «PuHnopuUTHY, «OIHOKIETOUHBIE BOJOPOCIH,
«MHOroKeTouHble BoAopocian», «Mxuy», «llamoporHukm», «l onocemeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuiiedHOmoaoCcTHBIE,
«Ilnockue YEpBU», «YneHucToHOrue, «PBIOBIY, «3E€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lltunpy», «Miekonuratromme», «Pa3BuTue Xu3HH B
apXxenckou apey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3Burre KU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repOapuu pPacTEHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIE MIpENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIeThl TO3BOHOYHBIX JKMBOTHBIX, YydYesla IMITHUIl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  gadoparopHass  paGora «MopaenupoBaHUME — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOreHHOI0 CUHTE3a OPraHNYECKUX COEAMHEHUN B
NEePBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue W omnmMcaHHWE MCKOIIAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yuyeHue OCOOEHHOCTEH CTPOEHUs pacTEeHUU
Pa3HbBIX OT/EIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX .

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Pasznens! n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBJEHUE NPEICTABICHUN O MPOUCXOXKICHUU 4eOBeKa. PemurunosHeie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YeNOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJNOBEKA € JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOP(OTOTUYECKHE, AMOPHUOJIOTUYECKHUE, (b13M0JI0r0-OMOXUMHUYECKHUE,
noBefeHueckue. OTIIMYMS YeJI0oBEeKa OT )KMBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC
CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CUCTEMBI.

JIBroxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOIOTrHYeCKUe, COL[UaIbHbIE.
CooTHoteHne OUONIOrMYECKUX U COIMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJWM aHTpOIIOTeHe3a. PaHHME uenoBeKOOOpa3Hble O00E3bsHbBI
(IPOKOHCYJIBI) M pAaHHUE MTOHTHIBI — OOIINE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JM0/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroJeh. UenoBeKk yMelnbli, MepBble
V3TOTOBJICHUS OPYAUM Tpyaa. UenoBek NpsIMOXOAAIMNA U IEPBBIM BBIXOJ JIFOJIEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuil — oO0mMM  MpenoK
HEaHIepTaJbCKOr0 YEJI0BEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HEeaHAEepPTaIbCKUU
KaK BUJ JIIOJE€H XOJIOAHOTO KiauMmara. YernoBeKk pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a ImpeaenaMu AQpUKH.
[TameoreneTrka U NajaeoOreHOMHUKA.



DBOJIONNS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBI OTOOp B TMOIMYJISIITUSIX
yenoBeka. MyTanuoHHBIN Tiporiecc U noaumMopdusM. [lomynsiiimoHHbIE BOJHBI,
Ipeiid reHoB, Murpauus U «d(QQexkT ocHoBaTeNsH» B MOMYJSILHUAX COBPEMEHHOIO
YEJI0BEKa.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneounaHas
(eBpaswmiickasi),  aBCTpajO-HETpouJHAs  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHsl 4YelIOBeKa IO IUJIaHETe.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOneHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpYXKalolehd Ccpeabl.
BnusHue reorpadguueckoil cpeapl W apeiia reHoB Ha MOpP(OJOrUI0 U
(U3HOTIOTHIO YeTIOBEKA.

MexauciuuruinHapable  MeToAbl B ¢u3nueckoi  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ aHTPOINOJOTHS W MaJICOAHTPONOJIOTHUS
YeJIOBEUECKUX MOMyJsiui. bruocoruanbHble MCCIEA0BaHUS MPUPOJIbI YEIIOBEKA.
HccnenoBanre KOBOMIOIMHHA OMOIOTHYECKOTO U COLIMATIBLHOTO B YEIIOBEKE.

JemoHcTpanuu

IToprpetsr: Y. lapBuHn, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeTo/Ibl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «J[BIXKYIIIME CHIIBI aHTPOIIOT€HE3a», « DBOIIOLIMOHHOE
JIpEBO  ueJoBeKa», «ABcTpajmonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbubny, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITambl 3BOJTIOLUU YEIOBEKA», «Packl UelloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeAMETOB  MaTepHaIbHOM
KyJIbTYpbl ~TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MU(DOTOTHIECKUMU W OHONEHCKMMH CIOKETaMH TPOWCXOXKICHHS UEJIOBEKa,
dboTorpaduu HaxoI0K KCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YesjoBeKa W uepena IIMMIIaH3e, MOJIeJb KHUCTH YeJIOBEKa U KHUCTHU
IIUMITaH3€, MOJEJIM TOpCca MPEKOB YeOBEKa.

JlaGopaTopHasi padora «l3yueHme OCOOCHHOCTEH CTpPOCHHUS CKejeTa
YeJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «l3yyeHre 3KOJOTMUYECKUX aJanTalui 4eI0BEKay.

Tema 6. Jxkogoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJJOPTraHU3MEHHBIX CHCTEM € OKPY/KAKLIeH cpeaou

3apoxaeHne U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CeseproBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
9K0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.



Metonbr sxomorun. IloneBwie HaOMOAEHHS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUPOAHBIE U JIabopaTopHble. MoJeIMpoBaHUEe B JKOJIOTHU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, perHOHATBLHBIN U TJI00aTbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMM JUIA  YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M YEJIOBEYECTBA C MPUPOAoN. PopMupoBaHUE
HKOJIOTUYECKOMN KYJIbTYpPbl U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ym6onear, K. ®@. Pynee, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel n cxemsl: «Pa3gensl sxomorun», «Meroabl skomorum», «Cxema
MOHHUTOPHUHTA OKPYXKAOIIEN CPEIBD».

JlaGopaTopHas padora «3yuyeHnne METOJ0B AKOJIOTUYECKUX
MCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okonoruueckne (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKUE, OMOTHYECKHE, aHTponoreHHbIe. O01mue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (¢akrtopel. CBeT Kak sKojormdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHH M JKMBOTHBIX II0 OTHOIICHHIO K cBeTy. CHrHajbHas pojb CBETA.
DoTONEPUOIU3M.

Temneparypa kak skojorudyeckuid Qakrop. [elicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocte kak skosiormdeckuit ¢aktop. Ilpucmocobiienuns pacteHui K
NoJAJIep )KaHU0 BoAHOro OanaHca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K H3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YyIIIHAs, TOYBEHHAS,
rIyOMHHAs ~ TOAMOYBEHHAs, BHYTpUOpPraHuU3MEHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpen oOuTtaHusi opranu3mMoB. [IpucrocoOneHuss OpraHu3MoB K
’KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roguuHbie puTMbI. [IprcnoCO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
’Kuznennsie popMbl pacTEHUI: 1€PEBhs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJICTHHUE



TpaBbl, OJIHOJICTHHE TpaBbl. JKWU3HEHHBICE (POPMBI IKUBOTHBIX: THAPOOMOHTHI,
reo0nOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopHI. Bunbr OMOTHYECKHUX B3aUMOJIENCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, cUMOK03 U ero ¢opmel. [lapasutusm, kooneparus,
MyTyann3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHMUecTBO). HeTpoduueckue
B3aMMOJICCcTBUS  (Tomuueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJECUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B CpeJe
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpanuu

Tabmuubl U cxembl: «Jkonorudyeckue (axropb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KHBOTHBIEY», «DU3NOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpelnbl 0OUTaHUS OpPraHU3MOBY», «bBHOJIOTHYECKUE PUTMBDY,
«Kuznennole  Qopmbl  pacTeHui», «KuzHeHHbIE  (DOPMBI  KHUBOTHBIXY,
«JKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
MUTaHUSA), «XHIMHAYIeCTBO», «llapasutusm», «Konkypenmus», «CumoOnosy,
«KomMMeHcanuzmy.

O6opynoBaHue: repOapuu pacTeHUN U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSIHUIO Pa3UYHBIX JKOJOTUYECKUX (PAKTOpOB, Trepdapuu CBETOIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TEHEIIOOWBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TEIUIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraMm, kcepodpuram, me30hpuTaM, KOMHATHBIC
pacTeHUs JaHHBIX TPYII, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpejax,
repOapuud ¥ KOJUIGKIIMM PACTEHUN MW JKUBOTHBIX, OOJIAAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKU3HH, repObapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
JKUBOTHBIX, YUaCTBYIOIIUX B PA3IUUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnass paGora «BbiBieHHE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnass paGora «BblBieHHE NPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rus BUA0B U NOMYJISILMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIIUY. [Monynsiuust ~ kak
Ouosnornyeckas cucrema. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUYECKUX OapbepoB U
O0COOCHHOCTEM OUOJOTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyasanui. OCHOBHBIE TIOKAQ3aTE€NW IMOMYJALUUA: YUCIEHHOCTh, IUIOTHOCT,



BO3paCTHAasi W IIOJIOBas CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKoJloruyeckast CTpykrypa nomyiasund. OUueHKa YUCIECHHOCTU TOIYJISLIHH.
JlnHamMuka nomyssAnuu U e€ peryiianua. buorthdeckuil nmoTEeHLIMan IOIYJIALMH.
MoaenupoBanve TMHAMUKH TOMyIsiOuU. KpuBbIe pOCTa YHCIEHHOCTH MOIMYJISLIHH.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH MOMYJANMA: poyib (PaKTOpOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTMYECKUE CTPATeTuu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormueckod HumM Jx.M. XatumHcona. Paszmepsr skosormueckon
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIM.

Bun kak cucrema mnonynsuuid. Apeansl BUAOB. Buabl M HX KU3HEHHBIE
CTpaTernuu. JKOJIOTMYECKUE SKBUBAJIECHTHI.

3aKOHOMEPHOCTH TOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosoruueckue
VHBA3UU Yy KEPOJHBIX BUJIOB.

JemoHcTpanuu

[Toprper: Hx. M. XaTuynHCOH.

Tabnuipl U cxeMbl: «DKOJOTHUUYECKHUE XapaKTECPUCTUKHU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HONyJsiqum», «Bo3pacTHble  NMHpaMHIbI
nonyasanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMHU
opranuzMamMmn», «Mojeinb 3xkosiorndeckor Humu /x. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUH, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucnocoOieHus ceMssH  pacTeHUH K
PACCETIEHUIOY.

Tema 9. IKos10rusi COO0IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3uM MEXIy
OpraHu3Mamu B OHOIIEHO3E.

DkocucteMa kak OTKpbITass cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckne menu u cetn. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbl U Wikl B 3kocuctemax. KpyroBopor BEwIEeCTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHbIE  TOKa3aTelnu  dAKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKHE MTUPAMUIbI YUCEII, 0MOMACChl U SHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HampaBneHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JCHCTBUS Ha
cykueccun. KimmmakcHoe coobiiectBo. bruopasnooOpasue u mojiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[TpupoaHbIe SKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl mopeli u
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOMOreHHbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTCHHBIMH M MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opomckas
bropa u ¢dayna. CuHaHTpomm3aius TOpOJACKON ¢ayHbl. buonormdyeckoe wu
XO03SMCTBEHHOE 3HAUYCHNE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 8ud08-30upukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu dxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3aepA3HeHUl pPA3HbIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUSL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCUCTEM.

JleMoHCTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmupr  u cxembl:  «CTpykTypa  OHoleHO3a»,  «ODKOcHUCTEMa

HIMPOKOJIMCTBEHHOTO Jecay, «DKOCUCTEMA XBOMHOTO jecay, «DyHKIMOHAIbHbIE
IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«llenu nutanus (mMacTOMIIHAS, JETPUTHAS)», «DKOJIOTHUECKasT MTUPAMHIA YHCEID»,
«IKonoruyeckas nupamuyia OMOMacchly, «IKOJIOTHYECKass MUpaMuia SHEPTUn»,
«O0pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIEHHE Jieca MOCIe
noxkapa», «KocucTteMa 03epa», «ArpoueHos», «KpyroBopor BellecTB M MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypObosKkocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTHIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX pAaCTEHUM, aKBapUyM KaK MOJIEJb
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanue ypo03KOCUCTEMBD».

Jlabopatopnass padora «l3yyeHue pa3zHooOpa3zusi MEIKHUX IOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCcHUsl B TUIIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepes3HsiK,
€JIBHUK, Ha CYXOJO0JbHBIA UM TOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKYpcHs «ODKCKypCHs B arpo3KoCHCTeMY (Ha MOJE€ WM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHUCTEMA

buocdepa — oOmennanerapHas 000J04Ka 3€MJIM, T/I€ CYIIECTBYET WIH
CyllleCTBOBaja XU3Hb. PazBuTue nmpeacTaBieHuil o onocdepe B Tpyaax 3. 3rocca.



Yuenue B. U. Bepuaackoro o 6mocdepe. Obnmactu 6mocdeps! u e€ cocras. XKuboe
BEIECTBO Onochepsl v ero PyHKIUY.

3aKOHOMEPHOCTH CyIIecTBOBaHMS Onocdepnl. OcobeHHOCTH Ouochephl Kak
ri100aIbHOM 3K0cUCTeMBI. J(MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopotst
BEILIECTB U OMOTC€OXMMHUYECKUE LUKIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBICHUN
B Onocdepe.

3oHanbHOCTh Ouocheprl. Ilonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHbIE JIeCa, CTENH, CABAHHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOrophs. Kiumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA ’
onochepHbIX PyHKITUH.

JdeMoHCTpan U

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabmumsr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT asora B mpupoaey,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor kuciopojga B IPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMoMbl cymmny, «Knumarudeckue
nosica 3emnm», «TyHapay», «Takra», «Cmemanneiii jgec», «LIMpoKkOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuii jgecy.

O6opynoBaHue: repoapuu pacTEHUN pPa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:KAOIIAA Cpea

DKOJIOTUYECKHE KPU3UChI M WX MpPUYMHBL. Bo3geicTBue ueloBeka Ha
ouochepy. 3arpszHeHue Bo3ayIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJIHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3/CICTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacupie kuuru. OcobGo oxpaHsembie mpupoganbie Tepputopun (OOIIT).
Bboranudeckue caipl ¥ 300J10THUECKUE TTAPKH.

OCHOBHbIE NPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UYEJIOBEUECTBA U TMPUPOJBI.
PanronanpHO€ ~ MPUPONOMONB30BAaHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pasHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TTOCIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepecaiowjed U
KOHKYPEHmMOCnocobHotl dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcasi.
Hayuonanvnvie ungopmayuonnvlie cucmemsi, obecneuugaroujue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbL



sKopeabuIumayuyu dKocucmem U cnocoboos 6opvOLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyrkyus mopckux u HazemMHvIX IKOCUCTEM.

JleMoHCTpan U

Tabmuublr W cxXembl:  «3arps3HeHHe  atMocdepb»,  «3arpsA3HCHHE
runpochepsr», «3arpssHenue mouBb», «llapHukoBeiii  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOEN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMBIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuun, KpacHol KHUTHM peruoHa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BNOJIOTMHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS
oOy4YarolmMUMHUCsl TPOrpaMM CpeAaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OUOJIOTHHI
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME OOYYArOIIMMUCS POCCUHUCKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CAMOONpPENENEHUI0, Haiuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPATUIUN DPA3BUTUS OUOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATLCS B CBOEH
JEATEIIbHOCTH LI€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAaMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue NpaoOCO3HAHUS  DKOJIOTHYECKOU
KYJbTYPBbI, CHOCOOHOCMU CMA8UMb LETU U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIHLHOCTH B COOTBETCTBHM C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEICHUSI U CIIOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHMS, CaMOBOCIHMTAHUSA U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3ULUU JIMYHOCTH, NATPUOTH3MA U
YBAKEHUS K 3aKOHY W IMPABOINOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)KCHUS, OCPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJUuLUsIM MHOTOHAMOHAJIBHOTO Hapona Poccuiickont dexnepanuu, npupone u
OKpYXaroUIen cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CITIOCOOHOCTH O0YYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WUIIUEH JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OONIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTUA B MPOILIECCE pea3allid OCHOBHBIX HANpPABICHUUN
BOCIIUTATEJIBHOW IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYaIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [EITEIBHOCTH NIPU CO3JAaHUHU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKIACHUAMU, KYJIbTYPHBIMHU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPKAHUS;

TrOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, UYyBCTBAa OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHMH, TOHHUMAaHUS 3HAUYCHUS OWOJOTMU B TO3HAHUHM 3aKOHOB
MPUPOIBI, B dKU3HU YEIOBEKA U COBPEMEHHOI'0 00IIECTBa;

unenHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIIMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLLIECHUE K CBOUM POAUTEISAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TPUHATHS LEHHOCTEN CEMENMHON JKM3HU B COOTBETCTBUHU C
TpaauuusMu HapooB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOILICHU;

IMOHUMAaHUE YMOLIMOHAIBHOT'O BO3JACUCTBUSA JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJbTYPbI 3[0POBbS U
IMOLMOHAIBHOIO 0J1ArONOJyYHsi:

MOHMMAaHUE U pealn3alus 3J0pOBOTO M 0e30macHoro ooOpa3a XKU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHHE TUTHEHWYECKUX TPaBUI U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3HUYECKOMY U NICUXHUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYATHbHOTO M  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YyMOTpEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTbB K TPY/ly, OCO3HaHHE LEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEJIBHOCTH TEXHOJOIMYECKOM W COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO JACSITCIIBHOCTS;

MHTEpEC K pa3InuHbIM cepam npodhecCHOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpA3OBaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JI0TUY€CKOTr0 BOCIIUTAHMS:

HKOJIOTMYECKH LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYIKOB W OICHKA WX BO3MOXKHBIX TIOCICACTBUI IS
OKPYXarOUIEN CPEIbL;

OCO3HAHHE TJI00ATBHOTO XapaKTepa 3KOJOTHMUYECKHX MpoOJIeM W IMyTed HuX
peEIICHHS,;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMST W YMEHUS TMPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JCHUCTBUN, TMPUHOCAIIUX Bpel  OKpYKarolIeu
MPUPOJIHON Ccpejlie, YMEHHE IMPOTHO3UPOBATh HEOJArOMpUSITHBIE AKOJOTHUYECKUE
MIOCJIC/ICTBUS MIPEANPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh HX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHS], YKOJIOTHIECKON KYJIbTYPHI,
OTIBITa JeSTETLHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHON, KOMMYHHKATUBHOW M COITMAIBHOM
MIPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B MTPAKTUYECKON JIEATEITLHOCTH SKOJOTHUYECKON
HAIPaBJICHHOCTH;

8) neHHOCTH HAYYHOT'O MO3HAHMS:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JHMAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHKUE SI3BIKOBOW M YHUTATEIBCKON KYJIbTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMHU U TIO3HAHUS MHUPA;

NMOHUMAaHUE CrIenuPuKu OHOJOTUM KaK HAyKd, OCO3HAHUsA €€ poJu B
(GbopMUPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IEJIOCTHOTO
MIPEICTaBIICHUS 00 OKpYXaloleM MHpPE KaK O SAMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B TO3HAHWHM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PENICHWH MpolaeM
COXpaHEHUs TPUPOJHOTO PABHOBECHS,;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIsi COBPEMEHHOW ITMBHIIM3AIINU:
oOecIiedyeHus] HOBOTO YPOBHS PAa3BUTHS MEAUIIMHBI, CO3JaHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  TPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTEeH BBIXOJA M3 TI100aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHus1  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHATBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMA B IEJIAX
MOBBIMICHUS OOIIEH  KyJIbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAIILHOW TPaMOTHOCTH OOyYarommxcs, GopMupyeMoit
IPH W3YYCHUH OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HAHHS /I aHauu3a Hu
OOBSICHEHHUS SIBIICHUW OKPYXKAIOIIEro MUpPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIC 3aKJIFOUYCHHMsSI HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JJAHHBIX C IEJIbIO TTOJYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIOJIb30BaTh OWOJIOTHMYECKUE 3HAHHS IS
peIIeHHS PO0OJIeM B peabHBIX KU3HCHHBIX CHTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO JAESTEIHPHOCTh UHIMBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30BaHN0, K aKTHUBHOMY IIOJYyYEHHIO HOBBIX 3HAHWW 1O OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O00YyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHenu(PUKy METOIO0B TIO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMA, Hay4yHbIN (akT, MPUHIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
yHUBEpCAIbHBIC Yy4YeOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
TPAaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMH OOYYaroIIMXCs; CIIOCOOHOCTH
o0yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXIUCIIUTUTMHAPHBIC,

MHUPOBO33PEHUYCCKAE 3HAHWS W  YHUBEpPCAJIbHBIC y4YeOHBIE JICHUCTBUS B
MO3HABATENILHON M COLUATIBbHOMN MPAaKTHKE.

B pe3ynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOywatomierocs OyayT chOpMUPOBaHBI [MO3HABATEIIbHbBIE
yHUBEpcalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUCOHbIE
JNEUCTBUS, PETYyJATHUBHbIE YHUBEpCAIbHbIE YyueOHbIE [EUCTBUS, COBMECTHAs
NEATEeNbHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMbl CPEIHETO OOIIETo
00pa30BaHus JOJKHBI OTpaKaTh:

OBaanenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbLHBIMU
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE JeiCTBHS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyalIU3UpPOBaTh  MpooOsiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(aHanu3za, cuHTE3a, CpaBHEHMU S, KilacCupUKaluu, o000IIEHUs), pAaCKPbIBaTh CMBICI
OMOJIOTMYECKUX MOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C JPYTUMH MOHSITUSMH);

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMHU HEJISIMU;

UCITI0JIb30BaTh OMOJOTMYECKHUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB U SIBICHUUI
YKUBOU ITPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSIX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa LTSI MIPEICTaBIICHUS
CYIIIECTBCHHBIX CBSI3€i M OTHOIIEHUW B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUYMI  Pa3HOTO  pojAa,  BBUIIBICHHBIX B Pa3jM4YHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHUS MPOOJEeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCA
MaTepuaIbHBIX U HEMaTEePHUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PeabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAaMU y4eOHO-HUCCIIEI0BATEIbCKON U MPOCKTHON JESTENbHOCTH,
HAaBBIKAMHM  pa3penieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs MTPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONB30BaTh pPAa3iMuYHbIEe BUABI JEATEIBHOCTH IO TOJXYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTaluH, MPeoOpa3OBaHUIO M TNPUMEHEHHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMUpPOBaTh HAYYHBI THUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOU
NeSITeIbHOCTH U KU3HEHHBIX CUTYAIHUIX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W  aKTyaJlM3UpOBaTh 3ajaauy,
BBIJIBUTATh TUINOTE3y €€ peleHUs, HaXOIAUTh apryMEHThl HJisi J10Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh apaMeTphbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE pEUIeHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATh IEJICHAIIPABICHHBII TOUCK TEepeHoca CPEACTB M CIOcOo00B
JEHCTBUS B MPO(PECCHOHANBHYIO CPELLy;

yMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO U MPAKTHUECKYIO OOJIacTH
KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIE TMOIXOABI M PEIICHHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpPMAIUU (TEKCTE Y4eOHOTO
nocoOusl, HAyYHO-TIOMYJSIPHOW JUTeparype, OHOJOTHYECKUX CIIOBapsX W
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



UH(GOPMAIIMIO PA3TNYHBIX BUOB U (POPM IpEACTaBICHUS, KPUTHUECKH OLIEHUBATH
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyJIMpOBaTh 3alpOChl U NPUMEHATH PA3JIMYHBIE METOIbI IPU MOMUCKE U
orbope Ouosorndyeckor MHMOpMaIKi, HEOOXOAUMOM JIJisi BBITIOJTHEHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPLIEHCTBOBATh KYJbTYPY aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  IpEICTaBICHUSA
ounonornyeckor uHpopmanuu (cxembl, rpaduky, IUarpaMmsbl, TaOIHIbI, PUCYHKH
H IpyToe);

UCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBe CpeAcTBa Ipu padoTe ¢
Ouonornueckoil uH(poOpMauuel: NPUMEHATh XUMHUYECKHEe, (usnueckue WU
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (hOpMYyJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W NpPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJaJE€Th  HABbIKAMU  paclO3HAaBaHMS M 3alIUThl  MHPOpMALUH,
MH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHUKATHBHBIMH JAeHCTBUSIMM:

1) o0mennme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBAThH
B JIMAJIOTE WJIM JUCKYCCHM IO CYLIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTEIBHO BBIIOJIHEHMS MpeiiiaraeMoin
3aJlayl, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTb MO3MIMHI JIPYTUX YYACTHUKOB
JIMaora Uiy JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIICHMs, MOHUMATh 3HAYCHHE
COLMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMHU OOIIEHHS W B3aUMOJEWUCTBUS, NOHUMATh
HaMEPEHUs IPYTUX JIIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOpPPEKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThI U pelIeHUH OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNNOBbIX (HOPM B3aUMOJEHCTBUS NPU pPEeIICHUH yueOHOM 3a1auH;

BBIOMpPATh TEMATHKy UM METOJbl COBMECTHBIX JIEUCTBHHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAXKJIOT0 YIE€HA KOJIEKTUBA;



NPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJMHHUPOBATh JIEUCTBUS 110 €€ JIOCTHUKEHHUIO: COCTABIIATH IUIAH JCHCTBUH,
pacmpesiensiTh pojaud € Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4YE€CTBO CBOEr0 BKJIaJa M KAXKAOTO YYaCTHHKA KOMAHIbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBbIE IIPOEKTHI, OLEHHBAaTh UJEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYyaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaleHNe YHHBEPCATIbHBIMH PEryJSTUBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs BBISBICHUA NpoOJeM U HUX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

BEIOWpAaTh HA OCHOBE OWOJIOTMYECKWX 3HAHWUW IIEJIEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSIX M MOCTYIKAaX IO OTHOLIEHUIO K >KHBOH MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESTEIbHOCTh, BBISBISATH
npo0eMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 0Opa30BaTEeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETILHO COCTABJISITH IUJIAaH  PEIICHHS TpoOseMbl ¢ y4EToM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuupsTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIaJIETh  HABBIKAMU  TIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyJIbTATOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PEIICKCUU ISl OIEHKH CUTYyalli, BBHIOOpa
BEPHOI'O PEILICHHUS;

yMEThb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHUS 10 UX
CHIUKECHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsiTHE CeOs M APYTUX:

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOT0 YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPXKAHHS Y4eOHOro mpeaMera
«buonorusiy Ha yriayOJI€HHOM YpPOBHE OpPHEHTHPOBAHBI Ha OOECIEUYEeHHE
npopuapHOro  o0yueHust  oOydaromuxcss  Ouosormu. OHM  BKIIOYAIOT:
cneruuyecKkue sl OMOJIOTUN HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJTYYCHHUIO HOBBIX 3HAHUW M WX MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peabHBIX KU3HEHHBbIX cuTyauusax. lIpenmeTHble pe3yiabTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
KJaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (DJOPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPUPOJBI U  PEIICHUH TMpoOJieM  palMoOHAILHOIO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloNe OWOJIOTHUYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJisIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U PA3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi TeOpHsi
HacienctBeHHoctu T. Moprana), yuenuss (H. W. BaBmioBa — o 1meHTpax
MHOTO00pa3usi W MPOUCXOXNKICHUS  KYJIbTYpPHBIX  pPAcTEHUM),  3aKOHBI
(enHOOOpa3usl MOTOMKOB IEPBOr0 IMOKOJICHUS, PACIICTUICHUS, YUCTOTHl TaMer,
HE3aBUCUMOro HacienoBaHuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Bagunoga), MIPUHLIATIB
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO MO3HAHUA, HMCIOJb3yEMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OINHCAaHUE, HM3MEpPEHUE,
HaOII0/IeHHE, DKCIIEPUMEHT);



YMEHHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHHUSI OPTaHOB M CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOIIECCOB JKU3HEACITCIBHOCTH,
MPOTEKAIONUX B OPTaHW3Max PACTCHUH, KUBOTHBIX M YEIIOBEKA, OMOJIOTHYECKHIX
MPOIIECCOB: OOMEHa BEIeCTB (MeTaboIM3M), PEBPAIICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(GHOTO U TeTepOTPOPHOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, aMOpUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOKEHHWS,  WHIUBUAYaJbHOTO  pPa3BUTHS  opraHu3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3H MEXy OpPraHOWIAMH KIETKH U HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pAa3HbIX TKaHEW M X (QYHKIHSIMHU, MEXIY
OpraHaMd W CHCTEMaMH OpTraHOB y PAaCTCHMI, >KMBOTHBIX M YEJIOBEKa M WX
GYHKIASIMH, MEXIY CHCTEMaMHM OpPTaHOB M WX (DYHKIUSAMH, MEXKIY 3TallaMH
oOMEHa BEIIECTB, ATalaMH KJIETOYHOTO ITUKJIA U KU3HECHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUNIOM W (PEHOTUIIOM, (EHOTHIIOM U
(dbakTOpamMu cpeibl OOUTaHUS;

YMEHUE BBISBJIATH OTJIUYHMTEILHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIUIS JOKAa3aTeIhCTBA POJCTBA OPTaHM3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniath ONOJIOTHYECKUE 33/1a4H, BBISBISTH TPHUNHHO-CIICICTBCHHBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIECCAMU U SBIICHHUSIMHU, JIeJIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE W MpaKTUYECKHe paboThl, COOII0IAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, MPOBEPATh WX OSKCIECPUMEHTAIBHBIMU
cpencTtBamu, (GOPMYIUPYS IEb WCCICIOBAHUS, AHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTATHI U ICTIaTh BHIBOIBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-MCCIIEIOBATEIHCKON paboTe Mo OWOJIOoTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYYEHHBIE  PE3yNbTaThl HAa  yUYEHUYECKHX

KOH(epeHUHUsX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMd M MEAUIMHBI  (KJIOHMpPOBaHHE,  HCKYCCTBEHHOE

OIJIOJOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHe TPaHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccrnoHaIbHON
NEATETHLHOCTH B 00JacTH OMOJOTHH, MEAUITMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOsTh MO3HABATEIbHBIH
MHTEpEC, HAINIPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHETO
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenMeTHble pe3yiabTaThl OCBOEHUsI yueOHOoro mpeamera «buonorus» B 11
KJlacce NOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJUM OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAyYHOH
KapTHUHBI MHpA, B MO3HAHHM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJOTMYECKUX
npoOJeM 4YelnoBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
PUPOOTIOIL30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHHS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BJIAJIETh CHUCTEMOM OMOJOTUYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEENICHUs] W TOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, PKOCUCTeMa, Ouocdepa), OMONOrMUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHusx sBontounu, B.U. Bepnaackoro — o
ouocdepe), 3akoHBI (TeHeTHYecKkoro paBHoBecus J[x. Xapaum m B. BaiinOepra,
3apoabieBoro cxoxacrea K. M. boapa), mpaBuna (munumyma HO. JluOuxa,
HKOJIOTHYECKON MHUpaMHIbl HEpruu), rumnote3nl (runoresa «vmupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJaMU  HAyYHOTO  IMO3HAHUA,
UCIOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, uM3MepeHue, HaOIIOJIEHHE, JKCIIEPUMEHT), CIOcO0aMu BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
KOCUCTEM M Omocdepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT' O otOopa, AJITONaTPUYECKOIrO U CUMIIaTPUYECKOTrO
BUI000pA30BaHMs, BIUSHUS JBIDKYIIUX CHJI SBOJIOIMK HA TEHO(OHT TOMYJISAIUH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejlie 0OMTaHMs, YepeOBaHUsI HAIllpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aUMOCBA3M MEXAY MPOLECCAMU 3BOJIIOLUH,
JBIKYIIMMH CUJIAMHU aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBIBISATH  OTJIMYMTENbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHus, a0MOTUYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOIE€HHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUIS J0Ka3aTeIbCTBAa POJICTBA OPraHWU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOWTAHMSI, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3341, BBISBISITH TPUYMHHO-CIICICTBEHHBIC
CBSI3M MEX]1y UCCIIeTyEMbIMU OMOJOTMYECKUMHU MPOLECCAMU U SIBIICHUAMH, JI€1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJTHATh JIA0OPATOPHBIE W TpaKTU4YECKHe pPaboThl, COOII0IATH
npaBuia mpu padboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PY0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYIUPYS IElb KCCICIOBAHUSA, AHATU3UPOBATH IOJTYUYEHHBIC
pE3yNbTATHI U ICTIaTh BHIBOIBL;

yMEHUE Y4YacTBOBAaTh B y4e€OHO-HCCIIEIOBATEIHCKON padoOTe MO OHOJIOTHH,
HKOJIOTUU W MEJMIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAY4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIIATH  TOJYYCHHBIC  PE3yJIbTaThl HAa  yYCHHYECKHX
KOH(EPEHITUSIX;

YMEHHUE OIEHUBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CHOCO0aX MpeAoTBpaIICHUS
ri00aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHanbHON
NEATETHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO3SAWCTBA, MHUIIEBON
MIPOMBIIIUICHHOCTH, YIIyOJIATh TIO3HABATENbHBI WHTEPEC, HaINpaBIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud U MNPOAOIIKEHUE
OMOJIOTMYECKOTO 00pa30BaHUsl B OPraHU3ALUAX CPEAHEro MPOPECCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBo 4acoB

duekTpoHHbIe (LM pPOBbLIE)

Ne ni/mm IIpakTH4eckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE PecypcChl
padoThI

1 buonorus xak Hayka

2 JKuBbIE CHCTEMBI U UX U3YUCHHE

3 buonorus knetku 0.5

4 XuMHuUecKasi OpraHu3aIus KISTKH 10

5 Crtpoenue u GyHKIIMU KIETKH 8

5 OOMeH BelleCcTB U NMPEBpallleHUuE SHEPTUU B 9 1
KJIETKe

7 Hacnencreennas nungopmanus u 9 05
peanmu3anys e€ B KIIeTKe
Ku3HeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15

10 Pa3MmHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5

1 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 5 05
M3MEHYHMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HaCIIEICTBEHHOCTH 10 1

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6

14 I'eneruka yenoBeka 3 0.5

15 Cenekiusi OpraHu3MOB 4 1

16 buotexHonorus u CHHTETHYECKasE OMOJIOTHS 4

17 PesepBHOE Bpems 1



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoaudecTBO 9acoB

duekTpoHHbIe (LM pOoBbLIE)

Ne ni/m IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoTsbI

1 3apoXIeHUE U Pa3BUTHE 3BOTIOIIMOHHBIX 4
IpeJCTaBIeHUN B OMOJIOTHH
Muxkpo3Boitonus 1 €€ pe3yabTaThl 14 2
MakposBomntonus U €€ pe3ysbTaThl 6

4 [IpoucxoxxaeHne u pa3BUTHE )KU3HU HA 15 15
3emite

5 [TpoucxoxaeHne yeaoBeka — aHTPOIIOTEHE3 10 1
DKOoJIOTUsl — HayKa 0 B3aUMOOTHOILICHUSAX

6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranu3msel 1 cpesia OOUTaHUS 15
DKOJIOTHS BUAOB U MOIMYJISIUN 0.5

9 Okoutorus coo0IecTB. DKOJOTHUECKUE 12 05
CHCTEMBI

10 Buocdepa — rimobanbHast sKocucTeMa

11 YenoBek U OKpysKarolas cpeaa

12 PezepBHOE Bpems

OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5






HOYPOYHOE IINTAHUPOBAHHUE
10 KJTIACC

Nen/m  Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

IIpakTH4eckue
padoThI

buosnorns kak KOMIIJICKCHASI HayKa U KaK
9aCTb COBPECMCHHOT'O O6H.I€CTB8,

JKuBrle cucTeMBbl U UX CBOMCTBA
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM

HCTOpI/ISI OTKPBITHUA U U3YUYCHUSA KIICTKH.
Knerounas teopus

Metonasl MOJIEKYJIIPHON U KJIETOYHON
ounonoruu. IIpakTuueckas padbora
«3ydeHne MeToI0B KJIETOUHON OMOJI0OTUH
(xpomatorpadusi, anexrpodopes,
muddepeHManbHOE HeHTpUdyrupoBaHue,
ITLIP)»

XUMUYECKUN COCTaB KIETKH

MI/IHCpaJ'II)HBIC BCIICCTBA KIECTKH, UX
Ouoyoruyeckas POJib

Opranuyeckue BelecTBa KJIETKU — OEJIKH.
JlaGopaTopnas pabota «O0Hapyx)eHne
OEITKOB C MOMOIIIBIO Ka4eCTBEHHBIX
peaxkuui»

CBoiicTBa, ki1accupukanus u GyHKIIHHA
OeNKoB

0.5

0.5




OpFaHI/I‘-ICCKI/Ie BCIICCTBA KICTKHU —

10
YTIIEBOBI

1 Opranuyeckue BellecTBa KJIeTKH —

JTUTIH BT
Hyxnennossie kucnotsl. JJHK n PHK.

12 JlaGopaTtopHnas paborta «HcciaenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenue u pyukuuu ATO. [Ipyrue
Hykieosunrpudpocdarsr (HTD)

14 CexsennpoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPHUIITOMHKH, TPOTEOMHUKH

15 MeToapl CTPYKTYpPHOM OMOIOTHI

16 Tunel knetok. [IpokaproTnueckas KiieTka
CrpoeHue 3yKapruOTHUECKOM KIETKH.

17 [TpakTiueckas pabota «M3y4yeHre cBONCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBepXHOCTHBIN anmapaT KISTKH
OpnHoMeMOpaHHbIE OPTaHOUIBI KIETKH.

19 [TpakTunyeckas padora «M3yuenue 05
JBYDKEHUS IIATOTIIA3MBbI B PACTHTEIBHBIX
KJIIETKax»

[TosryaBTOHOMHBIE OPTraHOU/IbI KJICTKU:

20 MUTOXOHJIPHH, TUIacTH/BL. JlabopaTopHast 05
pabota «MccnenoBanue miazMonusa u '
JIeTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOUABI KIETKU

22 Crtpoenue u QyHKINH sIpa




23

24

25

26
27

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«3y4eHue cTpoeHus KJIETOK pa3InyHbIX
OpPTaHU3MOB»

ACCUMUIISITIHS U TUCCUMHIJISIIUS — JIBE
CTOpPOHBI MeTa0onu3Ma. Tumnsl oOMeHa
BemiectB. JlaboparopHas pabota «3yuenue
KaTaJTUTHYECKON aKTUBHOCTH (DEPMECHTOB
(Ha mpuMepe aMuiIa3bl WM KaTalla3bl)»

DepMEHTATUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3ydyenue pepMEeHTaTUBHOTO
paclienIeHus NepoKCUia BOJOPOJa B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)
benku-akTuBaTOPHI U OCIKU-UHTUOUTOPEI

ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB

0.5

0.5

28

29

30

31

32

dorocunTes

XemocunTes. JlabopatopHas pabota
«CpaBHeHme nporieccoB (GpoToCHHTE3a U
XEMOCHHTE3a»

AHa3poOHBIC OpraHnu3Mbl. Buabl OpoxeHusl.
JlaGopaTtopHnas pabora «CpaBHEHHE
MPOIIECCOB OPOKCHUS M IBIXAHUSD)
AspoGHBIE OpraHU3MBbl. JTaIlbl
IHEPreTHYECKOT0 OOMeHa

DHeprus MeMOPaHHOTO TPaJUeHTa
poToHoB. Cunte3 AT®: pabora
npotoHHON AT®-cuHTAa3BI

0.5




33

Peakinu MaTpUIHOI'O CUHTE3a

34 Tpanckpunuus — matpuunbiii cuate3 PHK
35 Tpancisius u e€ 3Tanbl
36 Koauposanune amunokuciaor. Pons pubocom
B OMocuHTe3e Oenka
37 Opranu3zaiys reHoMa y MpoKapuoT u
9YKapuoT
38 MonekysipHbIe MEXaHU3MBbI IKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycbl — BHek1eTOUHbIE (POPMBI KUZHU U
39 oOnuratHele napazutsl. [lpakTudeckas 0.5
pabota «Co3naHne MOJeNu BUPYyCa
40 BupycHbie 3a001eBaHus YeI0BeKa,
JKUBOTHBIX, PACTEHUN
41 HanoTtexHonoruu B OMOJIOTHU U METUITHE
42 JKu3HeHHBIH LUK KIETKU
43 Matpuunsiii cunres JJHK
Xpomocomsl. JlabopaTopHas pabora
44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 JleneHne KICTKH — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05
MUTO3a B KJIETKaX KOHYMKA KOpeIlKa JTyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsuust ;)kM3HEHHOTO LUKJIA KIETOK
48 Opraaus3M Kak equHOe 11eJI0e



Tkanu pacrenuii. JlaboparopHas pabota

49 . - 1 0.5
«W3ydenune TkaHel pacTeHUI»
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 1 0.5
YKUBOTHBIX)»
Opransl. CucreMsl opraioB. JlabopartopHast

51 pabota «l3ydyeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tenia OpraHu3MoB 1

53 JIBI>XeHHE OpraHu3MOB

54 IIntanne opraHn3mMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yelloBeKa

56 JlpIxaHue OpraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeJI0BeKa

58 TpaHCIOpT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema o3BOHOYHBIX 1
JKUBOTHBIX U Y€JIOBEKa

60 Boinenenue y opranuzmMoB 1

61 3ammra y opraHu3MOB 1

62 NMMyHHast cucTeMa 4eoBeKa 1

63 PazapaxuMoCTh U peryJisiius y OpraHu3MoB 1

64 ['ymMopanbHast peryJsiust 1 Y9HIOKpUHHAS 1
cucTeMa JKUBOTHBIX M YellOBEeKa

65 ®opMbI Pa3MHOKEHUS OPTaHNU3MOB 1

66 [TomoBoe pa3MHOKEHUE



67

68

69

70

71

72

73

74

75

76

77

Meiios

["amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaboparopHas paboTa
«/3yueHue cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

NupuBuyansHOE pa3BUTHE OPraHU3MOB —
OHTOTI'EHE3

3akagKa OpraHOB U TKaHEH U3
3apOAbIIICBEIX JTUCTKOB

Poct u pa3Butue xxuBoTHbIX. JlaboparopHas
pabota «BpIsSiBIeHIE MPU3HAKOB CXOJICTBA
3apOABIIIEH TTO3BOHOYHBIX JKUBOTHBIX)

Pa3zMHOXeHME U pa3BUTHE PACTECHUI.
JlaboparopHas paboTa «CTpoeHHe OpraHoB
Pa3MHOKCHHA BBICHIUX paCTCHHfI>)

HCTOpI/IH CTAHOBJICHUS U Pa3BUTUA
TCHCTUKH KaK HAyKH
OCHOBHBIE MTOHATHSA U CUMBOJIBI T€HETUKH.

JlaboparopHas pabota «JIpo3odmna kak
00BEKT Tr€EHETUYECKUX HCCHCﬂOB&HHﬁ))

3aKOHOMepHOCTI/I HacCJICAOBaHUs ITPU3HAKOB.

MoHorubpuHoe CKpelBaHue.
[TpakTuyeckas pabora "Mzyuenue
PE3yIBTATOB MOHOTHOPHIHOTO
CKpEIIMBaHUA y 1p0o30(uisl"
[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEIIUBAHUS

AHanusupyroliee ckpemuBanue. Hernonnoe

0.5

0.5

0.5

0.5

0.5



JOMUHHPOBAHUC

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas

pabota «/3ydyeHue pe3ynbTaToB

78 1 0.5
JTUTHUOPHUIHOTO CKPEIUBAHUS Y
Jp030(UITBD)
79 [{uTomornYecKrue OCHOBBI JUTUOPHUTHOTO 1
CKpEIIUBaHUS
80 CleryieHHOE HaclleJOBaHUE TTPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACJIEICTBEHHOCTH 1
82 ['eneruka moia 1
83 I'enotun xak 1eJocTHas CHCTEMA 1
84 ['eneTnueckuii KOHTPOJIb PA3BUTHS 1
pacTeHHH, )KUBOTHBIX U YeJIOBEKa
85 N3MeHUnBOCTh TPU3HAKOB. BHibI 1
U3MEHYUBOCTH
86 MopaudukanroHHass U3MEHIYUBOCTh 1
BapuannoHHBIN psit 1 BApUALIMOHHAS
KkpuBas. JJaboparopnas padota
87 «MccnenoBanue 3akOHOMEpHOCTEN 1 05
MOIU(PUKAITMOHHON U3MEHUNBOCTH. '
[TocTpoeHre BapHallMOHHOTO psiAa U
BapHAIlMOHHON KPUBOI»
88 ['eHOTHIIHUECKAst N3MEHUYUBOCTD. 1
Komb6uHaTtuBHast N3MEHUYUBOCTD
MyTannoHHasi HK3MEHYUBOCTD.
89 [TpakTudeckas padora «MyTanuu y 1 05

Tpo30( bl (Ha TOTOBBIX
MUKpOIpenapaTax)»




90

91

92

93

94

95

96

97

98

99

100
101
102

3aKOHOMepHOCTI/I MYTAllMOHHOTI'O ITponecca.
OIHUreHeTHKAa B SITUNeHOMUKA

['enetnka yenoBeka. [IpakTudeckas pabora
«CocraBieHue 1 aHaIu3 POJOCIOBHON

MeToabI METUIIMHCKON T€HETUKHU

3HaueHue MeIUIMHCKON N'eHETUKU B
HpeI[OTBpaH_ICHI/II/I " JICYCHHUHU I'CHCTHUYCCKUX
3a00JIeBaHUIl YeI0BEKA

OcCHOBHBIE IOHATUS CEJIEKIHH.
JlaboparopHas pabota «3ydenue copToB
KyJbTYPHBIX PACTEHUH U IIOPOJ] JOMAIIHUX
JKUBOTHBIX»

MeTopl CeNeKIMOHHOM padOTHI.
JlaboparopHas pabota «3ydueHune MeTo10B
CEJIEKI[MU PACTECHUIN

JIoCTH>KEeHMS CeJIEKIIMU PACTEHUIN 1
KUBOTHBIX. [IpakTryeckas padora
«IIpuBUBKa pacTeHuiD»

CoxpaHeHue, U3y4eHHE U UCTIOIb30BAHHE
T€HETUYECKHUX PECYPCOB

buorexHosorus Kkak Hayka U 0Tpaciib
npousBojcTBa. [IpakTuueckas padora
«M3ydeHne 00beKTOB OMOTEXHOJIOTHI

OcHOBHbBIE HAMPaBICHUS CHHTETUYECKOU
OHoJIOTUH

XpOMOCOMHaSI W 'CHHas1 HHXKCHCPUA
MGILI/IL[I/IHCKI/IG OHMOTEXHOIOTHH

Pesepeubrii ypok. [loBTopenue, o6o0menue,

0.5

0.5

0.5

0.5




cUcTeMaTHu3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne n/n Tema ypoxa IIpakTHyeckue i popbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypes:
1 OpomtonmonHas Teopus Y. Jlapsuna 1
5 JIBroKy1ye Cuiibl 3BOJIOLUMU BUAOB 110 Y. 1
JapBuny
3 BopnOa 3a cymiecTBoBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHNE CUHTETUYECKON TEOPUH 1
SBOJTIOIIUA
5 DTarbl 3BOJIIOIMOHHOTO MPOoIEecca: 1
MUKPOIBOIIOLUS U MAKPOIBOIIOLIUS
5 [lomynsus — sneMeHTapHas eIMHULA 1
IBOJTIOINH
3aK0oH TeHETHYECKOT0 paBHOBeCHUs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BplsiBIeHHE U3MEHUUBOCTH Y '
oco0eif 0IHOTO BUAA»
8 DneMeHTapHbIe (PaKTOPHI YBOTIOIUN 1
9 D¢ ekt ocnoparens. dpdexr 1
OyTBUTIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0uu oMy JIsiuii: 1
reorpaduyeckasi, OnoJIOoruIecKas
11 EcTecTBeHHbII 0TOOp — HaNpaBIsIONIMMA 1

(hakTOp IBOIOITUHN




12

13

14

15

[TonoBoit oT60P

[Tpucrnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpodBoIIOIMH. JlabopatopHas
pabota «3yyenune apoMopdo30B u
WJIM0AJAINTALMN Y PACTEHUN U ) KUBOTHBIX)

[Ipumepsl npucnocodaeHN y OpraHu3MOB:
Mopdosioruaeckue, GU3HoIOTHIECKHE,
OMOXHUMHUYECKHUE, TOBEIEHUYECKHUE.
JlabopaTopHas padota «IIpucnocobenns
OpPTaHM3MOB U UX OTHOCUTEIIbHAS
11eecoo0pa3HOCTh)

Bupn, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabota «CpaBHEHUE BUJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

0.5

0.5

16

17

18

19

20

21

22

CtpykTypa BUaa

BunooOpa3oBanue kak pe3yibTar
MHUKPO3BOITIOLUN

CB$13b MUKPO3BOJIIOLIMH U STTUIEMUOJIOTUU

Makpossontouus. [Taneonronornyeckue
MCTOABI U3YYCHHA 3BOJIIOLINN

buoreorpaduyeckue METOabI U3YUCHUS
3BOJIIOLIUA

OMOPHOIOrMYECKUE U CPAaBHUTEIBHO-
MOpP(OJIOTHUECKUE METO/IbI U3yUEHUS
9BOJIIOLIUH
MonexyJIsipHO-T€HETHYECKHE,
OMOXMMHUYECKUE U MAaTEMaTUYECKUe
METO/Ibl U3yUYEHUS IBOIIOLUU



23

O0111e 3aKOHOMEPHOCTH HBOJIOIIH

AnantuBHas paguanus. HepaBHOMepHOCTh

24 TEMITOB 3BOJFOIIHA

o5 HaydHbie rTUTIOTE3BI IPOUCX 0K ICHUS
JKU3HM Ha 3emie

26 JloHay4HBIE MIPECTABICHHS O 3aPOXKICHUN
KU3ZHU

97 OCHOBHBIE 3TaITbl HEOPTaHHYECKOU
IBOJTIOINH

28 I'unoTresbl 3apoXKACHUS )KU3HU
Uctopust 3emMau 1 MeTOMIbI €€ N3YUEeHHUS.

29 JlaboparopHas pabota «3ydenue u 05
OIMHMCaHNE UCKOTIAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOBY

30 Hauanbnbie 3Tansl oprannyeckoin
IBOJIIOIUH

31 DBOITIOLUS 3YKAPHUOT
OCHOBHBIE 3TaITbl BOTIOIUN

39 pacturensHoro mupa. [Ipaktudeckas 05
pabota «3ydenne ocoOeHHOCTEH '
CTPOCHHSI PACTCHHIA Pa3HBIX OTICIIOBY

33 OCHOBHBIE 3TaITbl YBOJIOIMH KHBOTHOTO
Mupa
DBOIIONINS )KUBOTHBIX. [IpakTrueckas

34 pabora «/3ydenune ocoOeHHOCTEH 0.5
CTPOCHUS TTO3BOHOYHBIX )KHUBOTHBIX)

35 PazButune xu3au Ha 3emMIie 1o spam U

nepuoaam




MaccoBbie BBIMUPAHUSA — 3KOJIOTUYCCKUC

36 KPHU3HCHI MPOIILIOTO
37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €T0
0COOEHHOCTH
38 CoBpeMeHHas CUCTEMa OPTaHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI
OpPTaHU3MOB
40 AHTpOIIOJIOTHsI — HayKa O YEJIOBEKE
41 Passutue npeacrasienuii o
MIPOUCXOXKICHUH YEITOBEKA
MecTo 4enoBeKa B CUCTEME OPTraHUIECKOTO
42 mupa. JIaboparopnas padora «3yuenue 05
O0COOCHHOCTEH CTPOCHUS CKEJIeTa YeIIOBEKa, '
CBSI3aHHBIX C TIPSMOXOKICHAEM»
43 JIBuoKyIIHe CUiIbl aHTPOTIOTeHe3a
44 CooTHol1eHne OMOJIOTHYECKUX U
COITMANTLHBIX (DAKTOPOB B aHTPOTIOTCHE3E
45 OcHOBHBIE CTaTUU AHTPOTIOTCHE3a
46 [Taneorenerrka 1 najaeoreHOMUKa
47 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTudeckas padbora
48 «/3ydyeHue 3K0JI0rMuecKuX aianTaiui 0.5
YEIIOBEKa»
49 MeXIUCIUTUTMHAPHBIC METOIBI
AHTPOIOJIOTHH
50 3apokIeHUE W Pa3BUTHE IKOJIOTUN




Mertoab! skonoruu. Jlabopatopnas padora

51 «3yueHmne MeTo10B SKOJIOTMUECKUX 1 0.5
HCCIIEA0BAaHUN

59 3HavyeHue SKOJIOTUIECKUX 3HAHUN 151 1
YeJI0BeKa

53 Dkonorndyeckue GaKTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 sKosiornueckuii paxrop. JlabopaTtopHas 1 05
pabota «BoisiBneHne npucnocobaeHuit '
OpPTaHU3MOB K BITUSTHHIO CBETa
Abuotnueckue akropsl. Temmeparypa kak

55 sKosnornueckuit ¢pakrop. JlabopaTtopHas 1 05
pabota «BpIsiBICHNE TPUCTIOCOOICHUIA '
OpPTaHU3MOB K BIUSHHUIO TEMIIEPATyPhI»
AbuoTtnueckue hakTopsl. BiaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUSD)

57 Cpensl 00uTaHUsT OpraHU3MOB 1

58 Buonorndeckne puTMsbl 1

59 Xuznennsle popMbl OpraHu3MOB 1

60 bruotnyeckue hakTops 1
3HayeHrne OMOTUYECKUX B3aUMOICHCTBUI

61 JUIsL CYIIECTBOBAHMS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1
TOITYJISILTUH

63 OcCHOBHBIE TIOKA3aTeN TOMYJISAIINHN: 1




YHCJIEHHOCTD, INIOTHOCTh, BO3PACTHAs U
10JIOBAsi CTPYKTypa

OCHOBHBIE ITOKa3aTeIn TIIOIMYJIAINN

64 POKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKojoruueckasi CTpyKTypa MomyJssuu

66 JluHaMMKa MOIyJIALUU U €€ PETyYIISILUS

67 KpuBsie pocTa YMCIEHHOCTH MOMYJISIINY.
KpuBbie BbDKUBaHUS
Dkosornyeckas Hua Bujaa. Jlaboparopuas

68 pabota «IIpucrmocobaeHus CeMsIH pacTCHHIA 0.5
K PacCeJICHUIOY

69 Bua kak cucrema nomyssiui

20 3aKOHOMEPHOCTH TIOBEICHUST M MUTPAITHIA
KUBOTHBIX

71 Coo0111eCTBO OPraHU3MOB — OHOIICHO3

72 DKocucTeMa KaK OTKpBITasi cucTeMa

73 KpyroBopoT BeniecTB u MOTOK YHEPTUU B
HKOCHUCTEME

74 OcHOBHbBIE TOKA3aTeNN HIKOCUCTEMBI

75 DKOJIOTHUECKHUE TTUPAMHUJIBI

76 N3menenus coo0111ecTB — CyKIIECCHH

77 [TpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEl U OKEaHOB

78 [TpupoHBIE 5KOCUCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTEIEH, ITyCTHIHb

79 AHTPONIOT€HHBIE 3KOCUCTEMbI



VYpb6oskocucremsl. [IpakTrueckas pabota

80 0.5
«M3yuenue u onrcanue ypoo3KOCUCTEMBI»
3aKOHOMEpPHOCTU (OPMHUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3MBbI BO3IEUCTBUS 3arpsI3HCHUN

82 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISILIUOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocgepa — obuienanerapHast 0601049Ka
3emun

84 VYuenue B. . Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHMS
6uocdepsl

86 KpyroBopoTsl BemecTs u
OMOTEOXUMHUYECKUE IUKITBI

87 3onanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyUIH

88 YcroitunBocTh OuOCchepnl

89 DKOJIOTUYECKHUE KPU3HUCHI U UX IPUIHHBI

90 BosneiicTBue uenoseka Ha 6nochepy

o1 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
pacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupoab

03 OCHOBHbBIE IPUHIIUITBI YCTOHYUBOTO
pa3BUTHSL YEJIOBEUECTBA U IIPUPOIbI

94 ParmonansHO€ IPUPOAONIOIB30BAHNE U

COXpaHEHHE OMOJIOTHYECKOTO



pazHooOpasus 3eMiaun

O0600meHue o Teme « MUKPOIBOIOIUS U

95 R 1
e€ pe3yIbTaThD»

96 O060061eHne 1o Teme « MaKkpo3BOIIOLUSI U 1
e€ pe3yIbTaThD»

97 Oo6o006menue o Teme «IIpoucxoxaeHue u 1
Pa3BUTHE KU3HU Ha 3eMiIe»

08 Oo6o06menue o Teme «IIpoucxoxaeHue 1
YelioBeKa — aHTPOIIOTEHE3»

99 O060061IeHne o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOBY
O606m1eHne o Teme «OpraHu3Mbl U cpea

100 1
oOuTaHUS

101 O06o0mIeHne 10 TeMe «DKOJIOTHS BUIOB U 1
TIOIYJISILIAID)

102 O606menue o Teme «buochepa — 1
I00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA

* buonorus. buonorundeckre CUCTEMBI U TIPOIIECCHI; YIybiieHHOe o0yueHue, 10
kiacc/ Tepemor A.B., [TerpocoBa P.A. O61iecTBO ¢ orpaHuYeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buomornueckue cucTeMsl U IPOLIECCHI; yTiayOiaeHHoe o0yuenue, 11

kiacc/ TepemoB A.B., I[lerpocoBa P.A. O011ecTBO ¢ orpaHuYeHHON

oTBeTCTBEHHOCTHIO « MOl MHEMO3IHA »

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

Poccuiickas anextponHas mmkoja https://resh.edu.ru/

Buneoypoxku https://videouroki.net/

Ennnas xomtexnus mudpoBeix pecypcos http://school-collection.edu.ru/
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