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MOSACHUTEJIBHASA 3AIIUNCKA

[TporpamMma mo yueOHOoMy mpenmery "buonorus" (manmee - Ouomorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX NOJIO’KEHUH (eaepanbHON paboue mporpaMMbl BOCITUTAHHUSL.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM 00yacTu «EcTecTBeHHO-
Hay4HbIe nipeaMeThl». CornacHo nojioxeHusm OI'OC COO npodunbHbie yueOHbIC
OpeAMEeThl, H3ydyaeMble Ha yriayOJE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero oOmero oOpa3oBaHHS W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEIHUM
001IMM, cpeTHUM TIPOo(eCcCHOHAIBLHBIM U BBICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKIbIM M3 3THX Y4eOHBIX TMPEAMETOB [OJDKEH OBbITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00Pa30BAaTENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanrell oOydalolmuXxcss U CTUMYIUPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamery "buosnorus" nqaér npeacTaBiaeHue o Heu
U 3a/layax u3ydyeHus yueOHoro mpenmera «buonorus» Ha yriayOJa€HHOM YpOBHE,
ompenenseT o0s3aTeNbHOEe (MHBAPUAHTHOE) TMPEAMETHOE COJACp)KaHUE, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM M TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIEIOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana c Y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4yeOHOro mpolecca,
BO3paCTHBIX 0COOEHHOCTEH o0yuaronuxcs. B mporpaMMe no 6uonoruu peain3oBaH
MPUHIINAI TPEEMCTBEHHOCTH C U3y4Ye€HHUEM OMOJIOTMH HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanusi, Onarogaps 4YeMy MPOCMATPUBAETCS  HAMpPaBICHHOCTh  Ha
NOCJIEYIONIEe pa3BUTUE OUOJOTMYECKUX 3HAHUM, OPUEHTHUPOBAHHBIX Ha
GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTHYECKOTO
MBILUICHUS], PEACTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE OEPExKHOTO
OTHOIIIEHUS K OKPY>KAIOIIeH MpUPOIHON cpefie. B mporpamMme mo OMONIOTHU TaKKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buosorus» B peanuzanuu
tpedoBanuit ®I'OC COO k mMmiIaHUPyEeMbIM JIMYHOCTHBIM, METAIPEAMETHBIM H
IpEeIMETHBIM pe3ysbTaTaM 00ydeHHs U B JOPMUPOBAHUU OCHOBHBIX BUI0B Y4€OHO-
MO3HABATEIbHON JIEATENBHOCTH OOYYarOMIMXCS TI0 OCBOEHHUIO COJEP)KaHUs
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHus.

VYuebnsiii npenmMer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepIlaeT OMOJIOTHYeCKOe 0Opa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PaCIIMPEHUE
U yriyOjeHue 3HaHui 00y4aroIuxcsi 0 )KUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOU OMOJIOTUH, SMOPHOIOTUU U OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUHU, IBOJTIOLUOHHOTO YUEHUS U KOJIOTUH.

Nzyuenne yueOHOoro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOLIEMY IOJYyYEHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €0 COAEpX aHHUsS COCTABIAET CUCTEMA
OMONOTMYECKUX  3HAHMW, TOJYYEHHBIX TpPU HM3YyYEHUH OOydaroIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ielOB OMOJIOIMH HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
pacmipeHsl M yriyojieHbl OMOJIOTMYECKHE 3HaHMs O PAacCTEHUsX, JKUBOTHBIX,
rpubax, OaxkTepusax, OpraHu3Me YeJIOoBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJTHUTEIHHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI Ul MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpauus OHWOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YYECHUU
(bu3MKYN, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Crpykrypa mporpamMmbl mo ydeOHoMy mnpeamety "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs1 AKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHHU3alUH, SBOJIIOLUN OPraHNYECKOro MUpa Ha 3emiie,
COXpaHEHUs OMOJIOTMYECKOT0 pa3Hoo0pa3us miaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBbI MOJIEKYJISIPHOM M KJIETOYHOM OHOJOrMu, SMOpHUONIOrMM U OHOJIOTMH
pa3BUTHSA, TEHETUKU U CEJIEKLUUHU, OMOTEXHOJOIMM M CHHTETHUYECKOH OHOJorum,
aKTyaJU3UPYIOTCS 3HAHMSI OOydYaroIIMXCsi MO OOTaHUKE, 300JI0TMM, aHATOMUH,
¢uznonorun yenoseka. B 11 kmacce n3y4aroTcst 3BOJIIOIMUOHHOE YUCHHE, OCHOBBI
9KOJIOTUH U yueHue o ouocdepe.

VY4eOHblii npeamer «buonorus»  mpu3zBaH  00€CNEUUTb  OCBOEHUE
o0y4aromuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHLIUIIOB U MIPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTMY, IPUKIIAIHBIX aClEKTaxX OMOJIOTMYeCKUX 3HaHuM. Jlis
pa3BUTHA M MOAJEP)KAaHUS MHTepeca OOydaroluXcs K OHMOJOrMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
no OMOJNIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBICHUS U Pa3BUTHUSA
TOU WJIM MHOM 00J1aCTH OMOJIOT MU, BKJIaJ10M OTEUECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B PEILLIEHUE BAXKHEUIITNX OMOJOTUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

I{enb n3yueHus yueOHoro npenmera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU



OpraHW3allMi > KUBBIX CHCTEM pA3HOrO0 paHra U MpHOOpPETeHHE yMEHUM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpECAa K OMpEeAenEHHON o0nacTu
npo(hecCHOHANBHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y4e0HOTr0 3aBeCHUS JIs TPOJIOJKEHUSI OMOJIOTMYECKOT0 00pa30BaHuUs.

JoctikeHue uenu M3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
yr1yOn€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CIASAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIMUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiiax, COCTaBISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHHUHU, MHOT000pa3uu M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJIALHUs, BUJ, OHUOTE0IIeHO03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHIIX
Y COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHWE OOydYaronMxcsi ¢ METOAaMH MO3HaHUSl >KMUBOW TMPUPOJIBI:
UCCJIEIOBATENIbCKUMU  METOJlaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOU OMOJIOTUH, SMOPUOIOTUH U OMOJIOTHH Pa3BUTHSA, TEHETUKU U CEJICKIIHUH,
OMOTEXHOJIOTMM U CHUHTETHYECKOW OMONOTHH, TaJICOHTOJIOTHH, HKOJOTHUH);
METOJJaMU CaMOCTOSITENIFHOTO TPOBENEHUS OHOJOTMYECKUX HCCIECJOBAaHUMA B
nabopatopud W B npupoae (HaOdOAEHUE, U3MEpPEHUE, OSKCIEPUMEHT,
MOJICTUPOBaHUE);

OBJIaJicHUEe OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OHOJOTHYECKYI0 HH(GOPMAIMIO; MOJIb30BaTHCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-3KOHOMUYECKMMH U  SKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NESITEIbHOCTH IO
OTHOIICHUIO K OKpYXalolleil MNpUpOJHON cpele, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIMIUX  JIIOACH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npo@uIakTUKA MHMEKIIMOHHBIX 3a00JIeBaHMM, ITpaBuia MOBEJECHUS B NMPUPOIE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM KU3HENESTEIbHOCTH B UPE3BbIYANHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIE HAayUHbI€ OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BUTHE Y 00YUAIOMINXCS UHTEUIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, pPEIIaeMbIMU €10 MpoOieMamMu, METOAO0JOTHUEn
OMOJIOTMYECKOT0 HCCIEA0BAHNUS, TPOBEACHUS SIKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUH,
perieHus] OMOJIOTMYECKUX 3a/1ad, MOJACIUPOBAHUS OMOJOTUYECKUX OOBEKTOB H
MPOILIECCOB;

BOCIIUTAaHUE Yy 00YYAIOIIUXCSl IIEHHOCTHOIO OTHOILIEHHUS K JKUBOW MPUPOJE B
1EJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUECKOM,



T€HETUYECKON IPAMOTHOCTH, OOIICH KYJIbTYphI OBEJACHUS B IPUPOJIC; MHTETPALIAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHue  OOyYarONIMMHUCS  KOMIIETGHTHOCTH B PaIlMOHAIILHOM
IPUPOAOTIOIH30BaHUHU (COOTIOACHUE TPABUII TOBEACHUS B IPUPOJIE, OXPAHBI BUJIOB,
PKOCHUCTEM, Ouochepnl), COXpaHEHHUU COOCTBEHHOI'O 370pPOBbS U 3JI0POBBS
OKpyXaromux Joaed (cobmoaeHus Mep NpOoPHIAKTUKH — 3a00JIeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIIASIX
OPUPOAHOTO M  TEXHOIEHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3JJaHUE€  YyCIIOBUM  JUJII  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMUCS
VH/IMBUTYaJIbHOMN o0OpasoBarenbHOI TPAEKTOPUH, CIOCOOCTBYIOMIEH
HOCIEAYIoMEMY MNPOPECCHOHATBPHOMY CaMOOMPENEICHUIO, B COOTBETCTBUU C
WHMBUTyAJIbHBIMUA UHTEpPECAMU U MOTPEOHOCTIMH PETrHOHA.

OO111ee YMCII0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJIOTUU Ha YriiyOJIeHHOM
ypOBHE cpemHero obmero oopa3zoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJEIO).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OUOJIOTHH
OCYULIECTBIISIETCA C YY4ETOM CHeUUu(UKU ero cojaepaHusi U HANpaBIEHHOCTH Ha
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHWs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATEHOTO U BBICIIETO 00Opa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM NMPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSl TIPOBEJIEHUE JTAa0OpPATOPHBIX M MpakTUdeckux padoT. Takxke ydactue
0o0yyJaroumxcsi B BBIMOJHEHUN MPOEKTHBIX U y4eOHO-HCCIEA0BATEIbCKUX padoT,
TE€MaTHKa KOTOPBIX OMPEACINIAETCS YUUTENIEM Ha OCHOBE UMEIOLINXCSI MATEpUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHMA.



COJEPXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIJICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HM3ydyaeMble  HMH  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJHBIE W TOUCKOBBIC HAYYHbIE HWCCIEHOBAHUS B
OHOJIOTHUH.

3HadeHure OMOJOrMK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosorHei. 3HaueHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE PUPOBI.

JdeMoHcTpauuu

[TopTpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun, V.
['apsen, I'. Mengnens, B. U. Bepnaackuii, . I1. I1aBnos, 1. 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOHOCTh W YIOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLHsl,
CaMOBOCIIPOU3BEICHUE, Pa3IPAKUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), oOmochepusiid. Ilpomeccrel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIECTBOBAaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

N3ydenue xuBbIX cuUcTeM. Metoasl Omonorunyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3als, MeTaaHanu3. [loudaTue o 3aBucuMoOn u
He3aBUCUMOUM IiepeMeHHOU. [InanupoBanue skcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmupr u cxembl: «OCHOBHBIE TPU3HAKH >KU3HW», «buonormueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJoBeueckoro opranusmay, «buoreonenos», «buocdepay, «Metombl
W3YUYEHHUS )KUBOM MTPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBaHKE TSI TPOBEACHIS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. buoJiorust KiieTku

Knetka — CTpyKTypHO-QYHKIMOHANbHAsS e€IWHUIA KUBOro. Mcropus
otkpbITHs K1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlnetinen, P. Bupxo). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHWSA,
xpomatorpadusi, 3meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIsann, M. lllneinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

O0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpenapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTnueckass padora «V3ydeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadus, amexrpodopes, auddepeHmanbHoe IEeHTPUdyrupoBaHue,
[TLP)».

Tema 4. XumMuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bopna u e€ ponb kak pacTBOPUTEIIS, pEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU KIIETKH,
TerIoperysiuud. MuHepanbHble BEIlleCTBa KIETKH, X Ouosiornueckas pojb. Poib
KAaTMOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpYKTypa Oenka, NHenTHAHas CBsA3b. BTOpUYHAas, TpeTH4YHas, 4YeTBEPTUYHAA
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonoruueckue pynkunm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapuibl, AUCaXapuabl, OJIUTOCAXaPU/Ibl U TOJIHCAXapUIbL.
OO0mmii TIaH CTPOoeHHS W (PUBUKO-XUMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIUN yriIeBOIOB.

Jlununel. [M'uapodunbsHO-THApOdOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorundeckue ¢GyHKIUUA
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIE€MHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosorndeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknun ATD. BoccTaHOBIEHHBIE IEPEHOCYMKH, UX (YHKIIUU B
Kietke. /[pyeue nykineosuompugocghamol (HTD). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas OuOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYphl Owomonekyn. Mooeruposarnue
CMPYKmMypsl U QYHKYUL OUOMOIEKYN U UX Komniekcos. Komnviomepuwiii Ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Hoptpertsr: JI. [lommnr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, .
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipeaeneHne XuMHUECKUX SJIEMEHTOB B HEKHUBOW TPUPOJIEY,
«Pacripenenenne XuMU4ECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuubr n cxembl: «llepuogndeckass Ta0iauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJNb», «CTpoeHue MOJEKYI
yrieBonoB», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIenHOBbIE KHUCIOTBD»,
«Ctpoenne Monekyibl ATO».

O6opynoBanne: XMMHAYECKasl MOCyAa U 000pYIOBaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGopaTopHasi pabdora «lccnenoBanue HyKJIEMHOBBIX KACIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpykTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHue mpoKapuoTHIECKOM KIeTKU. KiieTouHnasi cTeHKa OakTepuil u apxei.
Oco0OeHHOCTH CTpPOEHUs TEeTepOTPOPHON U aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenuie 1 GyHKIHMOHUPOBAHHUE dyKApUOTHUECKOM KileTKH. [1na3zmMaTuueckas
MeMmOpaHa (rutazmaniemma). CTpyKTypa Iuia3MaTH4ecKod mMemOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MEMOpaHy: maccuBHbIN (quddy3ust, obnerda€Hnas
nud¢y3usi), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBIA AKTHUBHBIA TPAHCIIOPT).
[Tonynponuiiaemoctb MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOIHUTO3:
MUHOIUTO3, (arouurtos. Dx301uTo3. Kierounas crenka. CTpykTypa U GyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuloB.

[Huromna3zma. [{urozomns. [utockener. [IBuxkenune uurorniaasmbl. OpraHou/ bl
kieTku. OHOMeMOpaHHbIe OPraHOUABI KJIETKH: 3HomIa3Matndeckas cetb (JI1C),
anmapat [ onibIKu, JHM30COMBI, HMX CTpoeHHMe U (GyHKUUUA. B3anuMocBs3b
OJIHOMEMOpaHHBIX OPraHouJOB KiIeTKU. CTpoeHue rpaHyJsipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHBINA) SHIOTUIA3MATHIECKUN PETUKYITYM.
CekperopHas ¢ynkuus annapara ['onapmxu. Moougukayua benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkoe 6 annapame [ onvodcu. TpaHCHIOPT BEIIECTB B
kietke. Bakyonu pacturenbHbix kietok. Kierounsiii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKU:  MHUTOXOHJPHUM,  IJTACTUIBL.
IIpoucxooicoenue mumoxonopuii u naiacmud. Cumodbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUU W Iiactui. llepBuunele,
BTOPHUYHBIE U CIJIOKHBIE TIACTUBI (POTOCUHTE3UPYIOMIMUX FYKAPUOT. XJIOPOILIACTHI,
XPOMOTLIACTBI, JIEUKOILJIACTHI BHICIIUX PACTEHUU.

HemeMm6panubie opranousl kiaeTku CTpoeHue U (GyHKIUU HEeMEMOpaHHBIX
OpraHOUJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunramernmul.
MukpodunaMeHTbl. Akmunosvle Mmukpoguiamenmsi. MBpIIIEYHBIE  KJIETKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u JBUKEHHE JKTYTUKOB M PECHUYEK. MHUKPOTPyOOUKH
muTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE PacCHOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. Jlunamuxa s0epHou 00010YKu 6 Mmumose. Hoepmbiil
MPAHcnopm.

Knerounsle BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmumpl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHnEe TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «lI3yueHue CTpPOEHMsSI KIETOK pa3IMYHBIX
OpPraHHU3MOB.

IIpakTueckasi padora «3yueHrue CBOMCTB KJIETOUHONH MEMOpaHbD».

JlaGopaTtopHas padora «JVccienoBaHue mia3MoiM3a M JEIUIa3MOiIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTHyeckas padora «3ydyeHne ABMKEHUS UTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0OMeH BellecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreruuyeckoe obecriedeHne kinetku: mnpeBpamieHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakTep pPEAKLUil KIETOYHOIrO
meTabonu3ma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
peakuuii OT pa3nuYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMyYecKux BemecTB B KieTke. dortocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUeMeHmbvl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJIOpoImiacToB B mpoLecce
¢dorocunTeza. CretoBas u TeMHOBast (as3pl. Pomoovixanue, Ci.,, Cy. u CAM-munuvl
gomocunmesa. [IpogyKTUBHOCTbH (POTOCUHTE3A. BinsiHue pa3nuyHbIX paKkTOpoB HA
CKOPOCTh (pOTOCHHTE3a. 3HAaU€HUE (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OaxkTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHHS M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTENH OOJIC3HEN.

AspobHbie OpPTaHHU3MBI. Orarbl YHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. ['MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
nporueccax ouojoruueckoro okucieHud. Luknuueckue peakuuu. OKUCIUTEIBHOE
bocdopunupoBanue. Inepaus memopanno2o epaouenma npomonos. Cunmes ATD:



paboma npomornHoti AT®-cunmaszwvl. [lpenmymiecTBa a’dpoOHOrO0 mMyTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH YIHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I[1. Mutuemnn, I'. A. 3aBap3uH.

Tabmumpt u cxembl: «@oTOCHHTE3», «DHEpreTuuecKuii ooMen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCHHTERY.

O6opyoBaHue: CBETOBOM MUKPOCKOI, O00OpYAOBAaHHE JIsI MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlabopaTtopHasi padora «/3yyeHue KaTaIMTUYECKON AaKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlaGopaTtopnas pa6ora «l3ydyeHne (¢EepMEHTATUBHOTO pAaCILEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKECHUSI U TBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peaju3anms e€ B KIeTKe

Peakunun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTudecKkuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUIIAPAIUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrese Genka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MIPOKApUOT U 3YKapUOT. Perynsinus akTUBHOCTM T€HOB Yy NpokapuoT. ['mnoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPECCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius oOMEHHbBIX
npolueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U O0HUraTHbIE mapa3utsl. CTpoeHHE
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycuble 3a0051eBanus yenoBeka, ;KkuBoTHbIX, pactenuii. CIIN/, COVID-19,
COIMAJIbHbIC U MEIUIIMHCKHUE MPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabmuubr u cxemsl: «buocunre3 6enkay, «I eHernyeckuii Koma», «Bupycsn,
«baktepuodaru».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHBbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsauus. WMutepdaza um murtos.
Oco0OeHHOCTH TMpOIIeCCOB, MpPOTEKaOMMX B uHTepdaze. I[loaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH |
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmukanum JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIBbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeromMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBeie
XPOMOCOMBI.

Jenenue kineTku — MuTo3. CTaguu MUTO3a U IPOUCXOISIINE B HUX MPOLECCHI.
Tunbl Muto3a. Kapuoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuuss murotmueckoro uukna kietku. [Iporpammupyemasi kiaeTodHas
rubesb — anonTo3.

Knetounoe samapo, xpomocomsl, (yHKIHMOHaIbHAs T€HOMHKA. Mexanusmol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu xiemox. «lugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUS KIeMKU.

JdeMoHcTpauuu

Tabmuubr u cxembl: «KU3HEHHBIM TWKI KIeTKW», «Murtos», «CrpoeHue
xpomocom», «Permukanusa [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIeTKax
KOpELIKa JIyKay.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpPOITpENapaTax.

Jla6opaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpErapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTAHU3MBI.

Oc00OEHHOCTH CTPOEHUS U )KU3HEAECATEILHOCTH OJTHOKIIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHbIE TPUObI, OJHOKJIETOYHBbIE BOAOPOCIHU, APYTUE
npoTUCTHI. KoIOHHAIbHBIE OPraHU3MBI.



B3anmocBA3p 4YacTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacteHuid. TUTIBI paCTUTENBHBIX TKaHEN: 00pa3oBaTeIbHAs, TOKPOBHAS,
IPOBOASILIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOoeHUs, (QYHKUUH U
PaCIIOJIOKEHUS TKAHEW B OPraHaX PaCTCHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: DIUTEJIMAJIbHAL,
COCMHUTENbHAsA, MbIlIeuHasi, HepBHass. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PACIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel u
CHUCTEMBbI OPTaHOB KUBOTHBIX U YesnoBeka. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX KMBOTHBIX. HapykHbIi 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIbI
COEIMHEHUS KOCTEMN.

JIBrokeHue  opraHu3MoB.  [I[BH)KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONM3MBl M HACTHM. JIBM)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Tntanne opraau3mMos. [loronieHue Boabl, yIIIeKUCIOro ra3a i MUHEpPaIbHbIX
BEIIECTB  pacTeHusMU.  IlutaHme  KuBOTHBIX.  BHyTpunosoctHoe u
BHYTPHUKJIETOYHOE MNHILEBapeHue. [luTaHne MO3BOHOYHBIX JKUBOTHBIX. OTaEnbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. [pixanue pactenuid. [[pixanue sxuBoTHbBIX. Juddy3us
ra3oB 4yepes3 MOBEPXHOCTh KieTKU. KoxkHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [MO03BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YeJoBeKa. MeXaHW3M BEHTWIALHMM JIETKHX y NTUL U
MIIeKONUTaomuX. Perymsus npixanus. JlprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHMM.
Tpancropt BemecTB y KUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHMOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisanus.

Brinenenne y opraun3MoB. Belnenenne y pactenuid. Beiaenenue y )kUBOTHBIX.
CokpatutensHble Bakyoau. Oprasbsl BbiacneHus. PunbpTpanus, CeKpeuus U
oOpaTHO€ BcachlBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAenacHUsS. CBs3b
IIOJIOCTU Teja C KPOBEHOCHOM M BBIICIMTEIBHOM CHCTEMaMH. BeineneHue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Ctpoenne u ¢(yHKIIMOHMPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OaKTepHil M IUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencrBa NacCMBHOM M XUMUYECKOU 3alIUThl. DUTOHLIMIBL.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpPOBBI M WX HPOHU3BOAHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cucrema yenoBeka. KieTouHblld u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUUecKuii
UMMYHHTET. Teopusi KjIoHaIbHO-celeKTuBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmayiutenbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocte um perymsuusa |y opraHu3moB. Pasznpaxummocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3npaxuMocTb U peryJisiiys y pacTeHH.
PocTtoBble BemiecTBa v NX 3HAYECHUE.

HepBHast cucrema u pedrnexTtopHas peryiasuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTJeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHMSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduexc wu
pednekropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3anMOCBs3b
HEPBHOMW M 3HJIOKPUHHOM cucTeM. [ nunoranamo-runodusapHas cuctema.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxeMmbl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bogopocin», «bakrepum», «lIpocreiimme», «OpraHbl LUBETKOBBIX PACTEHUI,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactrenuit», «KopHeBble cucteMbl», «CTpoeHHe CTeOs»,
«CTpoeHue JNHUCTOBOM IUIACTUHKN», «TKaHW KUBOTHBIX», «CKEJIET 4YeJIOBEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMaY, «Koxay, «MBpI11euHast CUCTEMA,
«BpiienuTenbHas cUCTEMa», «ODHIOKPUHHAsA cHUCTeMay, «CTpOEHWE MbILILIBDY,
«MmmyHnurer»,  «KumeuynononoctHele», «CxeMa  NHUTaHUSA  PACTECHHUI,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX IKUBOTHBIX», «CTpOEHUE THUIPBD»,
«CtpoeHne minaHapun», «BHyTpeHHee cTpoeHue I0XKaeBoro 4epBs», «HepBHas
cuctema  poio», «HepBHas cuctrema nArymkm», «HepBHas — cuctema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKJIETOYHBIX
OpPraHM3MOB, MHKpONpenaparsl TKaHEW, PAKOBHHBI MOJUIKOCKOB, KOJUIEKLIAH



HACEKOMBIX, UTJIOKOKHX, KUBBIE IK3EMIUISIPbl KOMHATHBIX PAacTEHUH, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHU,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pYyI0BaHUE JIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTCHUI».

JlaGoparopHasi pabora «l3ydyeHue TKaHei sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0Oecronoro  pa3MHOXKEHHUs: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTKU, Wiau rametrsl. Meio3. Craauun
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMpIci
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpPraHU3MOB.

[IpenzaponspiieBoe pa3Butue. ['amerorene3 y uBOTHBIX. [10JI0BBIE KENE3BI.
OOpazoBaHue 1 pa3BUTHE MOJOBHIX KJIeTOK. Crepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHUSA: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTUs — HAayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2naéHbIX nPobIeM IMOPUOTIO2UL.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bracmyna, munei
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONMINUX. 3apOJIBIIIEBhIC JUCTKU
(racTpyssinus). 3akiaaJKa OpraHOB U TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOEHUS JKMBOTHOTO KAaK  PE3YyJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 3MOpUOHANIBHOE pAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPeIbl.

Poct u pa3Butne xuBOTHBIX. [locTamMOpuoHanbHblii mepuoa. [Ipsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOrO W HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIMBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiliiy pocTa )KUBOTHBIX U uenoBeka. CTaauu moCTIMOPHUOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U uenoBeka. [lepuoasl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOIOTHYECKUE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiosa. ['ameTorenes
y pacteHuil. OmIog0TBOPEHHE U PAa3BUTHE PACTUTEIBHBIX OpPraHu3MOB. J[BOiTHOE
OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISIIIUM OHTOI€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmuubl u cxembl: «BereratuBHoe pasMHOxkeHue», «Tumbl Oecnosioro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMHIOMOHaAbD», «Pa3MHOKEHHE HBIJICHBD»,
«PazmHoxeHue runipel», «Meito3», «Xpomocombly, «I'ametorenesy», «CtpoeHue
AWIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3Buthe», «Pa3zButne Maiickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHME Y ILIBETKOBBIX PACTEHHW»,
«CTpoeHre ceMsiH OAHOJIOJIBHBIX U JIBYJOJIBHBIX PacTeHU», « KU3HEHHBIA UK
MOPCKOM KanmycCTbl», « KU3HEHHBIN TUKI MXa», «  KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«KM3HEHHBIN UKII COCHBLY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIEPMATO30MI0B, MOJIENb «LIMKI pa3BUTHS JATYLIKI.

JlaGopaTopHas padora «/3yueHne CTpOEHHUSI MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIBICHHME MNPU3HAKOB CXOJCTBA 3aPOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopatopHass paGora «CrTpoeHHE OpraHoB pPa3MHOXEHUS BBICIIMX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoOB

HcTopust cTaHOBICHHS U pa3BUTHsI TeHETUKH Kak Hayku. PaboTel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiosa, H. U. Basunosa, A. H. benosepckoro, I'. /. Kapneuenxo,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJyIelbHbIE T€HBI, AJIbTEPHATHBHBIE IMPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbI ~ TF€HETUKH:  THOPUIOJOTUYECKHM,  LMTOJIOTUYECKUU,
MOJIEKYISPHO-TE€HETUUECKU.

JdeMoHcTpauuu



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna kak OOBEKT TIE€HETHYECKUX
HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHaens — 3aKOH
eauHooOpasusi rTHOpUI0B MepBoro nokojenus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclleluieHus MNpu3HakoB. LluTonorundeckre OCHOBBI
MOHOTHOPHIHOTO CKpenuBanus. [ MoTe3a YiucTOTh raMer.

AHanuzupytouiee ckpemuBanue. [[poMexxyTOUHBIN XapaKTep HACJIeI0BaHUS.
Pacuierienue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTtuit 3aKkoH MeHiens — 3aK0OH He3aBUCHUMOTO
HACJIeI0BaHUsI TPU3HAKOB. [l[uTOMOTHMYECKrEe OCHOBBI AUTHOPUAHOTO CKPEIMBAHUS.

CuernienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHHS MEXIy TeHaMH. XPOMOCOMHAs
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpoOMOCOMHBIN MEXaHU3M OMNpPEAEICHUs MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TE€TEPOTaMETHBIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue mpru3HaKkoB, CHENJIEHHBIX C IMOJIOM.

['eHotun kak uenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM ajuieu3M. B3anMojaelcTBUEe HEaICIbHBIX TI'€HOB.
Kommnnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOMOTUYECKUX  TPOIECCOB, TMOBENCHUS W  KOTHUTHBHBIX  (DYHKITUH.
I'eHeTMYeCcKHe MeXaHU3MBI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Mengens», «AHaIU3UpYyollee CKpenmBaHue», «HemomHoe nOMHUHUpPOBAHUEY,
«CrierieHHOE HacleIoBaHWE TPU3HAKOB Yy npo30huibl»y, «['eHeThka Imoay,
«Kapuotun uenoseka», «Kapuotun gposzoduns», «Kapuotum nTUIBD,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1elicTBHUE T'€HOBY.

O6opynoBanue: MoJielb JUIsl  JIGMOHCTPAIlMM  3aKOHOB  €IMHOOOpa3us
ruOpUIOB TIEPBOTO TOKOJICHUS M pacHICIVICHUS MPU3HAKOB, MOJENIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJEIb IS



JEMOHCTPALMK CLEIUIEHHOTO HACJIENOBaHUs NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpozoduiay.

IIpakTuyeckasas padora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UITBD).

IIpakTuyeckass  paGora  «lM3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEITUBAHUA Y IPO30 (U,

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeAbl npu  (popmupoBaHUM (PEeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NPU3HAKUA. Buaml
VM3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHAS.

MopudukanronHas W3MEHYMBOCTh. Pomb cpembl B (OpMHpPOBAHUU
Moau(duKaMoHHOM M3MeHunBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmonHass kpuBas (B. Horanncen). CpoiicTBa MOau(PUKAIIMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIIHOHHAS.

KoMOnHaTiBHAsT W3MEHYMBOCTh. MeW03 M TOJIOBOM TPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalnuil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHbIE W  UHAYUMPOBAHHbIE MyTauuu. SaepHble U
nuToIa3MaTuyeckue myrauud. CoMaTUYecKue M IMOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsA MyTanuil. MyTareHbl M HMX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IPOIECCA. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacnencTBeHHo m3meHunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJICACTBEHHOCTD.

Onuecenemuxa U ONUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumber w  cxembl: «Buasl wm3meHunBOCTHY, «MonudukannonHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTDHY, «Meinosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0BeKa», « Buabl myTamuii.

ObopynoBaHue: *KUBbIE U TepOApHBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHIH,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUYHBIMH BUIAMH H3MEHUYHNBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOAM(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia H
BapUALMOHHON KPUBOM.



IIpakTuyeckas padora «Myrtanuu y apo3oduiabl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4yesioBeka

Kapuotun yenoBexka. MexayHapoaHas mporpaMma MCCIEHOBaHUS Te€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEJOBEKAa: TIE€HEAOrMYECKH,
OJIM3HETIOBBIH, UTOT€HETUYECKUM, MOMYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHNE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1IIP-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUS YeIOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
O0one3HH 4YenoBeKa. boyie3HW C HacleICTBEHHOM MPeapacionokKEeHHOCTHIO.
3HayeHUue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YemoBeka. MeanKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTo Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYIecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpenbl. ['eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSAM.

JdeMoHcTpauuu

Tabnuubl u cxemsl: «Kapuotun yenoBeka», «MeTolbl U3y4eHUS] T€HETHKHU
4yenoBekay, «I 'eHeTrnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POJOCIOBHO.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus 1 cenekuus. 3apoKJICHHUE CEIEKIIUU U JOMECTUKALUN. Y YEHUE
H. Y. BaBunoBa o lleHTpax NPOUCXOXJICHUS U MHOTroo0Opasusi KyJbTYPHBIX
pacteHuil. Posib cenekiuu B CO3/JaHny COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. CopT,
nopo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSA0B B HACIEICTBEHHON M3MEHYUBOCTU
H. W. BaBumnoBa, ero 3HaueHue JJisl CEEKIIMOHHON pabOTHI.

Metoapl cenekimoHHONW paldoThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VH/IUBUA1Y AJIbHBIN. JTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
MPOU3BOAMTENCH MO TOTOMCTBY. OTOOpP TO TEHOTHUIY C TOMOIIBIO OICHKU
¢eHoTHa TOTOMCTBA U OTOOP MO TeHOTHUITy C omotkio aHaimu3za JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKUMOHHOM  paboThl.
PanranmoHHbI 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX
dbopm opranu3moB. lcmonb3oBaHWE TEHOMHOTO PEIAKTUPOBAHHS W METOJIOB
pexomOuHaHTHBIX JIHK 111 momydeHust iCX0oHOTO MaTepuaa Jijisi CENeKITUU.

[Tonyuenune MOJIUIIIONUIOB. BryTtpuBugosas ruOpuIn3aIus.
bnuskopoicTBEeHHOE — CKpelmMBaHue, Wid  UHOpuAMHr.  HeponctBenHoe
CKpeluuBaHue, win aytopuauur. ['ereposuc um ero mnpuuuHbl. Mcnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausanus. [Ipeomonenune Oecronus



MEXBHUJIOBBIX THOPUIOB. JIOCTHIKEHUS CEICKIINA PACTEHUN U )KUBOTHBIX. « 3e1éHas
DEBONIOYUA).

CoxpaHeHre U U3yYeHUE FT€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U UX
JUKHUX POJMYEH NIl CO3/IaHMs HOBBIX COPTOB M THOPUAOB CEIbCKOXO35HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax YVIVYUleHUs
Cyuecmeyowux U Cco30aHusi HOBbIX NOPOO, JUHUUL U KPOCCO8, 8 MOM Hucie C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoell u
NepCneKmueHbIX MexHOoI02Ul.

JdeMoHcTpauuu

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuibl U cxembl: «LIeHTpbI TPOUCXOXKIEHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIIECICTBEHHONM W3MEHYMBOCTI,
«Metonmpl ceneximmy, «OTnanéunas rudpuausanus», «MyTrareHesy.

JlabopaTtopHasi pabora «/I3ydyeHre cOpTOB KyJIbTYypHBIX PACTEHUH U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypcusi «OCHOBHbIE METOJBl U JIOCTHIKEHHUSI CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKI[TMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaToOpuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, MCTHOJB3yEeMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaunuoHHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenne. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOJIOTHUYECKHUX
texHosoruid. [Ipon3BoACTBO O€mKa, aMUHOKHUCIIOT ¥ BAUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1IE€JIbIO MOJYYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliuX He BCTPEYAroIUecs: B TPUPOAe OMOCUHTETUYECKUE MY TH.

Kinerounasa unxkeHepusa. MeTonpl KyJIbTypbl KJIETOK U TKaHEW PACTEHUN U
®UBOTHBIX. KpmoOGanku. Comarnyeckas THOpUAM3AMAS W COMATUYECKHM
smOpuorere3. lcmonb30BaHWE TaruIOWJOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOIUKTIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.



Texnono2uu 0300po6nenus, KyIbmusupo8anus u MUKPOKIOHANbHO20 PA3SMHONCEHUS]
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoOMOCOMHass W T€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha |
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUH. DKOJIOTUYECKUE
¥ 3TUYECKUE MPOOIEeMbl TeHHON MHKEHEPHH.

Meaununckue ouotexnonoruu. [locrrenomuas uudposas menununa. TLP-
JUArHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLIEHTPUYECKUM aHajau3 IpoTeoMa
4eJIOBeKa Ui OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIonb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss uid  pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOro OHOMPHUHTHUHTA M ckaddonauHra
JUIS peLIeHus 3a/1a4 IEPCOHAIU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbH0 00ecredyeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneit OPBU, ycTaHoBieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogeprkammx BuUpyCOB, BBI3BIBAIOIIUX OCO0O OMAacHbIE
3a00JIeBaHUs YEJIOBEKA M JKUBOTHBIX.

JdeMoHcTpauuu

Tabnuup! u cxemsl: «/cnoap30BaHME MUKPOOPTraHU3MOB B NPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxenepusn», «['eHHass HHKEHEpUs».

JlabopaTtopnasi padora «/3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypeuss «bHOTeXHONOruMss — BaKHEWINAs IPOU3BOIAUTEIBHAS —CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNHNOHHBIX MpeICTABJICHUN B
omnosioruu

OpomonoHHas teopus Y. Jlapuna. Ilpennoceuiku BO3HUKHOBEHUS
napsuHu3Ma. JKusHp u Hay4yHas faesrenbHocTh Y. JlapBrHa.

JIBrKy1IM€e CHUITBI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunTeTnuecko Teopun »HBomonuu (CTD). HelitpanbHas
Teopusi 3Bomouuu. CoBpeMEHHass JBOJIIOLMOHHAs  Ouosiorus. 3HayeHHe
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdemoHcTpanumn



[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, dx. Xonnein, 1. K.
benses.

Ta6muie! u cxembl: «Cucrema xuBoit mpupo sl (1o K. Jluauer)y, «Jlectauia
XKUBBbIX cyiiecTB (1o Jlamapky)», «Mexanu3m GopMUpoBaHUS NPUCTIOCOOJICHUN Yy
pacTeHuil U KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapipyra nmyremectsus Y.
Hapsuna», «Haxoaxu Y. [apsuna», «®Dopmbl OOprObI 3a CYIIECTBOBAHUEY,
«IToponbl Tomy0Geit», «MHoroobpasue KynbTypHBIX (opm KamycThl», «llopomabl
JIOMAIIIHUX >KMUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUS ABWKYIIMX CHJI SBOJIOLHUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThI

[Tommynsinusa Kak 3J€MEHTAapHAsl €AUHULIA 3BOMOUUA. COBPEMEHHBIE METO/bI
OIIECHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. V3meHeHue
reHooHAa MOMYJSIUM KaK 3JEMEHTApHOE HBOJIIOLMOHHOE SIBICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (DAKTOPHI (IBWKYIIME CUJIBI) HSBOMIONWU. MyTallMOHHBIN
npouecc. KomOunaTtuBHas u3MeHUMBOCTh. Jlpeiid reHoB — cliiydailHbie
HEHaIpaBJICHHbIE U3MEHEHUS YaCcTOT ajljlesiel B monysauusx. DOQPexT ocHoBaTelIs.
Spdexm Gymwinounoco eopaviuka. CHudCeHUue 2eHemuyecKko20 pasHoO0OpPa3UsL:
npuuunsl u creocmeus. Ilpossnenue sghghexma opetigha 2enos 6 OONLUUX U MATBIX

NONYTAYUSAX. Murpauumu. N3omamus MTOMYJISIAM: reorpaduueckast
(mpocTpaHCcTBEHHAs ), Onoorunyeckas (penpoyKTUBHAS).
EcrectBennbiii oTOOp — HampaBisommi  (akTtop 3BoMOIUUA. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JOBMXKYLIUHM, CTaOMIU3UPYIOUIMH,  pa3pbIBAIOIINN
(mm3pyntuBHbIi). [lonoBoit oT6op. BO3HHMKHOBEHHE U HBOJIOLHUS COLUAIBHOTO
NOBEJCHUS KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHUKPOIBOJIOLMHU.
Bo3nukHOBeHHE MpUCOCcO0IeHNH y OpraHu3MOB. ApoMOp(O3bI U UANOa AN TAIIIH.
[Tpumeps! mprcnocoOIeHHd y OpraHU3MOB: MOP(OJIoTndecKue, (GU3NOIOTHIECKHE,
OnoxumMuuyeckue, moBeAeHUYeckre. OTHOCHUTENBHOCTh  MPUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BuumooOpasoBaHue Kak pe3yibTar
MUKpO3BOIIOIMU. W3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),
cUMIATpU4YecKoe  (PKOJIOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOMAN3ALHNS,
ruOpuansanus). JIuTebHOCTh BOIIOLUOHHBIX TPOLECCOB.

Mexanu3mbl (opMHUpPOBaHMSI OMOJIOTHYECKOTO pa3HOOOpa3usl.



Ponb 3BOMIOIIMOHHO# OMOSIOTHH B pa3pabO0TKe HAyYHBIX METOJJOB COXPAaHEHHUSI
onopazHoobpasusi. MHUKPOIBOIIONKS U KODBOJIONHUS IMAPA3UTOB U HUX XO3SCB.
Mexanu3mbl GOpMUPOBAHHS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI €
HEH.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuplt u cxembl: «MyTallMOHHass HW3MEHUYUBOCTHY, «llomymsimonnas
CTpyKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaiinOepra», «JIBmxkyiue
CHJIBI 3BOJIIOLUN», «IKOJOrMYECKasi M30JALUs HOIYJSILMM CeBAaHCKOW (hopenny,
«['eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM 1 IMCTBEHHMIIBI JayPCKO»,
«ITonmynsIMOHHBIE BOJHBI YMCIEHHOCTU XWUIIHUKOB M KEPTBY», «CXxema AecTBUs
€CTECTBEHHOTO 0TOOpay, «DopMbl 60pHOBI 32 cyliecTBOBaHUEY, « HAYCTpHambHBIN
MenaHu3M», «oKuBble — uckonaemeie»,  «lIOKpOBUTENBCTBEHHass  OKpacka
KUBOTHBIX», «[Ipegynpexparonias oOKpacka KHUBOTHBIX», «DU3HOJIOTHYECKUE
ananrtaiuny, <«lIpucrnocoO6nIeHHOCT OpraHu3MoB U €€ OTHOCHUTEIBHOCTDHY,
«Kpurepun Buga», «Buabl-nBoitnukny», « CTpykTypa Buaa B npupoze», «Crnocoosl
BUJI000pazoBaHus», «I eorpadguueckoe BumpooOpazoBaHue TPEX BUAOB JAHBIIICIH,
«DKOJIOTHYECKOE BUA000pa3oBaHUE BUAOB CHHUL», «llomummonasl pacteHuiD»,
«KanmycTHo-peneunsiii TMOpUI».

O6opynoBanue: repoapun pacTeHU, KOJIJICKIIMA HACEKOMBIX, Yydeia MTHI] 1
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOJIEHUH, Uyyesa MTUIl U 3Bepei pa3HbIX
BUJIOB, TepOapuu pacTeHH OJU3KUX BHUJIOB, OOpPA30BaBIIMXCS PA3NUYHBIMU
Croco0aMu.

JlaGopaTopHas pabora «BblsiBIeHNE N3MEHUMBOCTH Y 0CO0€H OHOTO BUAAY.

JlaGopaTopnas padorta «IIpucnocobieHust OpraHu3MOB U UX OTHOCUTEIbHAS
11EJIECO00Pa3HOCTHY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(POJIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus 4 €€ pe3yabTaThl

Meroasl u3ydeHHs MakpolsBodrouuu. [lameoHTOSOrMYecKHe  METOMbI
u3ydyeHus oHBomouud. llepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaguyeckue Metonapl u3yudeHus sBoironuu. CpaBHeHHE (IOpbl U
dbayHpl MaTepukoB M OCTPOBOB. buoreorpaduueckne obOmactu 3emiau. Bumbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OJIOTHYECKHE METOABl U3YUYEHHUS
BOMIIOLMU. ['€HeTMYecCKne MEXaHHW3Mbl 3BOJIIOLIMM OHTOIEHE3a U IOSBIICHUSA
DBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbI.
PyaumenTtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,



OMOXMMHUYECKHIE U MATEMAaTUUECKUE METO bl U3YUEHUS ABOIOIUU. | OMOIOTHYHbIE
reHbl. COBpEMEHHBIC METO/IBI TOCTPOEHUS (DUITOTCHETUYECKHX JICPEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvt QyHKYuUl.
HeobOpatumocTs 3BosonMu. AnantuBHas paavanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromnep, 3. ['ekkenb.

Tabnuupbl U cxembl: «DUIOTEHETUUECKUN sl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybOble  smepb»,  «Crerouedansv»,  «Punnopute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMan», «llpeiid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaauy SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa MW IIUMIaH3e», «lJlaBHbIE
HaIpaBJICHUS IBOIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH IBOJTFOITUN).

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE *KU3HU HA 3emule

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOJIOTHS.

OcHOBHBIE ATaIlbl HEOPTaHUYECKON ABOJIIOLIMH. [InanerapHas
(reojoruueckas) SBOJIONUSA. XHUMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BeniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmn.
O6pazoBanue noaumepoB u3 MoHomMepoB. KoarepBarnas runore3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIxk. XonjedHa, reHeTuyeckas rumoreza [
Ménnepa. Pubosumer (T. Yex) m runoresa «vmupa PHK» V. TmnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

Hctopus 3emnn u MmeToibl €€ n3yuenus. MlckonaeMmble OpraHuyecKue OCTaTKU.
['eoxpononorust u €€ Meroabl. OTHOCUTENbHAS U A0OCOJIOTHAsE F€OXPOHOJIOTHS.
['eoxpoHOJIOrNYECKAs IIKaAJa: S0HBL, 3PbI, IEPUOIbI, TOXU.

HauvanwpHble »Tambl opranudecko sBosounu. [losBiieHnMe u 3BOMOLUSA
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKU KaK aHaJjor MEepBbIX Ha 3emMie COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapHUOTHI.



[TpoucxoxaeHue s3ykapuoT (CUMOMOTeHEe3). DBOTIOLNOHHOE TPOUCXOKICHHE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoMOPGO3bI
pactenur. Beixon pactenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUUW W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIponcxokIeHrne UIBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBbIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MICKOMUTAIOMINUX U
ntun. [lpunnoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U MEPUOJAM: apXeu, MPOTEPO30M,
naneo3o0il, Me3030#, kaitHo30M. O01Ias XapaKTepUCTHKa KJIIMMaTa U T€0JIOTHIECKUX
nporeccoB. [losiBIeHne u paciBeT XapaKTEPHBIX OpraHU3MOB. YTJIe00pa3oBaHuUE:
€ro YCJIOBHUS U BIUSTHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HUCHI mponuioro. [IpuumHbl u
CJIEACTBUSI MAacCOBBIX BbIMHpaHHMIl. COBPEMEHHBIN SKOJOTHMYECKUA KPHU3HC, E€r0
ocobennoctu. [IpoGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. llpuHuunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YYEHHIO CaMO3apokIeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  »BomouuM», «l'eoXxpoHonormyeckas  MIKaiay,
«HavanpHble 3Tanbel OpraHUYecKoi 3BOIOIUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumoOnoreHneza», «Cucrema XuUBOW TpUpoAb, «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHorokietounele Bojopociam», «Mxm», «llamoporHukn», «l'0J0CEMEHHbIE
pactenus», «Oprassl HIBETKOBBIX pacTeHUI», «CxeMa pa3BUTHA KUBOTHOTO MUPAY,
«Apomopdo3bl KUBOTHBIX», «[Ipocreiimme», «Kumeunononoctusiey, «Ilnockue
yepBu», «UnenucroHorue», «PviOb, «3eMHOBOAHBIE», «lIpecMbikaronuecs,
«IItnupyy, «Muekonuratomme», «Pa3BuTue )KU3HU B apXEUCKOU 3pey», «Pa3Burue
JKM3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B TNAICO30MCKOU 3peEy,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3ZHU B KAWHO30UCKOM 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPay.



O6opynoBanue: repbdapu pacTEHUN PaA3IUYHBIX OTACIOB, KOJUICKIIHH
HACEKOMBIX, BJIQXKHBIE MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKLIUN
UTJIOKOKUX, CKEJIETHI ITO3BOHOYHBIX )KMBOTHBIX, Uy4esa NTHUI] U 3BEepeil, KOIIEKIIUN
OKaMEHEJIOCTEM, IOJIE3HBIX HCKOIAEMBIX, MYJSDKM OpPraHMYECKHX OCTAaTKOB
OpraHU3MOB.

BupryaiabHas sadoparopHast pabora «MoenupoBaHue onbIToB Musiepa—
FOpu 1o n3yuennro abMOreHHOrO CUHTE3a OPTaHUYECKUX COCTUHEHHH B IEPBUYHON
aTMocdepe».

JlabopaTtopHas pabGora «/3yueHHME M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3ydyeHue o0COOEHHOCTEH CTPOEHMSI PACTEHHIA
pa3HBIX OTIEIIOBY.

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaenune Yea0BeKa — aHTPOIIOIeHe3

Pa3nensl u 3a7a4n aHTPONONOTUU. METO/AbI AaHTPOTIOIOTHH.

CraHOBJIEHHE TPEICTABICHUNA O MPOUCXOXKIACHUM 4YellOBeKa. Penurunosnbie
B033peHusi. COBpEMEHHbIE HAYUYHbIE TEOPUH.

CX0aCcTBO uenoBeKa C JKUBOTHBIMU. CHCTEMAaTHUECKOE MOJIOKEHNE YEIIOBEKA.
CBumerenbcTBa  CXOJACTBA  Ye€lIOBEKa C  JKMBOTHBIMH:  CPaBHHUTEIHHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3H0TI0T0-ONOXUMHUIECKHE,
noBeneHyeckue. OTan4Ms 4eJloBeKa OT KHUBOTHBIX. IIpsIMOXOXKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBukymire cuiibl (pakTopsl) aHTpONOreHe3a: OMOIOTUYECKUE, COLUaIbHbIE.
CooTHolieHrne OMOIOTMYECKUX U COIIMABHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJMM AHTPOIIOreHe3a. PaHHME 4YenoBEKOOOpa3HbIE 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — O0IIUE MPEKH Y€JI0BEKOOOpa3HbIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JroJeh. YemoBeK yMenblil, IepBbie
M3TOTOBJICHUS OPYIuH TpyAa. UenoBek NpsAMOXOASAIIUI U IIEPBBIM BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reinenboeprekuii — o01muii npeok HeaHaepTaIbCKOro
4eJl0OBEKa M 4eJIOBeKa pa3yMHOro. YesoBek HeaHAEpTalbCKUI Kak BHJ JIIOAEH
XO0JOJHOTO KiaumaTa. YesnoBeK pa3yMHBbIM COBPEMEHHOIO THUINA, JAEHUCOBCKUN
YeJIOBEeK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuku. Ilameoreneruka wu
naJeoreHOMHKA.

OBOJIOLUS COBPEMEHHOI'O uesloBeKa. EcTecTBEHHBIM O0TOOp B MOMYJISALUAX
yenoBeka. MyTalmoHHbIM mpouecc ¥ noaumMopusM. [1omyiasiuoHHbIE BOJIHBI,
npeird reHoB, murpauus U «d3G@eKT ocHOBATENS» B MOMYJALUIX COBPEMEHHOIO
YeJI0BeKa.



UYenoseueckue pacel. [loHsatue o pace. bonpmme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu pacceleHHs] 4YejoBEKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac. HaydyHas  HECOCTOSITEIBHOCTh  pacH3Ma.
[Tpucnoco6eHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KaroUIed Cpeabl.
Bnusinue reorpaduueckoit cpespl U apeiida reHoB Ha MOPPOIOTHIO U (PU3UOTIOTHIO
YeJI0BeKa.

MexaucuurinHapable  MeToAbl B (Qusnueckod  (OMOJIOrMYECKOM)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ aHTPOMOJIOTHS W MAJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTo/ibl aHTPONOJIOTUMY, «[ 0TOBHOM MO3T YenoBEKay,
«YenoBexooOpa3Hbie 00€3biHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbID», «J[BHKYIIUE CHIIBI aHTPOIIOTEHE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
NPAMOXOISIIMINY, «JenncoBckuil yenoBek» «Heanaepranbup», « KpomaHbOHIB,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUN YEIOBEKA», «Pachl UelIoBEKay.

OOopynoBaHue: MyJISKHM  OKaMEHEJNOCTe, TMpPeaMEeTOB MaTepuaibHOU
KyJbTypbl TpPEIKOB YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DoOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKACHUS YeJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIh
yeperna 4yeJoBeKa U ueperna MIMMITaH3€e, MOJIETb KUCTH YEJI0BEKA M KUCTH IIUMIIaH3e,
MOJIEJIM TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrHUECKUX aJalTaluil YEIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3aposxaeHue U pa3BUTUE 3KOJOTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencou, B. H. CykauéBa. Pa3znenst u 3agaum
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoapl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
npupojHble W JabopaTtopHble. MonaenupoBaHue B HKOJIOTMH. MOHUTOPUHT
OKpY’KaloIleH cpe/ibl: JJOKaJIbHbBIN, PETMOHAJIBHBINA U II100aIbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YenoBe4eCTBAa ¢ Npupoaoi. dopmupoBaHue
HKOJIOTMYECKOM KYJIBTYPhI U SKOJIOTHYECKON TPAMOTHOCTH HACEJIEHUS.



JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, J. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabnuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konoruu», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPeIbl».

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEOBAHUIY.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

DKoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpororeHHbie. O01ue
3aKOHOMEPHOCTH JAEUCTBUS 3KoJoruueckux Qaxrtopos. IIpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak 3Kojorumyeckuid Qaxrop. [elicTBue
pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. DKOJOTUYECKUE TPYIIIBI
pacTeHUid M >KMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHUTHajgbHash poJib CBETa.
doTtonepuoausm.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue Temreparypsl Ha
opranusmbl. [loiikunoTepMHbIE U1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornueckuit ¢akrop. Ilpucnocobnenusi pacTteHuil K
nojJiep>kKaHuio0 BojgHoro Oananca. Knaccudukaiuss pacTeHUN MO OTHOUIEHUIO K
Boze. [Ipucrnocobnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DuU3HKO-XUMHYECKHE
0COOCHHOCTH cpell oouTanus opranu3MoB. [IpucnocobseHus: OpraHu3MoB K KU3HU
B pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U
TOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

Xuznennsie popmbl opranu3moB. [lousiTue o )xu3HenHoi popme. KusHeHHble
dbopMbl pacTeHHl: AepeBbs, KyCTapHUKW, KYCTAapHUYKH, MHOTOJETHHE TpaBBbI,
olHOJNeTHUE TpaBbl. JKu3HeHHBbIE (DOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue haktopsl. Buabl OnoTHuecKkrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOKM03 U ero (opmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢dadpuyeckue). 3HaAUCHUE



OMOTUYECKNX B3aUMOJCHCTBUN ISl CYIIECTBOBAHUS OPraHU3MOB B Cpele
oburtanus. [IpUHIIATT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubl U cxembl: «IKonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOMAHOKPOBHBIE 3>KUBOTHBIEY», «Dusznonorunueckue aganTaluu
KUBOTHBIX», «Cpempl oOWTaHUS OpraHu3MoB», «buomornueckwe pUTMBIY,
«Kuznennelie popmbl pacTeHuil», « KusneHHbie (hOpMbI )KUBOTHBIX», « IKOCUCTEMA
LIMPOKOJIMCTBEHHOI0 Jiecay, «DKOCHCTEMA XBOWHOro yeca», «llenu nuranusy,
«XUITHUYECTBOY, «ITapazutnzm», «KoHKypeHIus», «CumM6mno3y,
«KommeHcanmuzmy.

O6opynoBanue: repOapuy pPAaCTEHUM W >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, TepOapuu U KOJUICKIIUU TETIOMIOOUBHIX,
3UMOCTOMKHMX, MOPO30YCTOMYHMBBIX PAacTEHHUI, yydyena NTUIl U 3Bepei, repbapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapu M KOJUIEKIIMM pACTEHUHA U SKUBOTHBIX, OOJAJAlONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW KU3HH, repOapuu u
KOJUICKITUU PACTEHWH W JKUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IMYHBIX OMOTUYECKUX B3aAUMOIEHCTBUSIX.

JlaGopaTopnasi paGora «BpIigBICHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopnasi padora «BrpisiBIeHHE MNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHnasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX
MeCT OOUTaHUSI.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XApPaKTEPUCTUKU  TOIMYJISILIHH. [lonmynsimusa ~ Kak
ounonornyeckas cucrema. Poins HEOqHOPOAHOCTH Cpebl, GU3NUECKUX 0aphepoB U
0coOeHHOCTe OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTENW MOMYJSIUUMNA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pDAaCTHAasi M IIOJIOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIHS.

DKkonoruyeckas CTpykrypa nomnyiasuud. OUneHKa YMCIEHHOCTH TOMYJISLIVH.
JlnHamMuKka monynsiuuyd U €€ peryisuus. bUOTHYECKU NMOTEHUHAN IOIMYJIALUH.
MopaenupoBaHue TUHAMUKY NONYJAUU. KpruBble pocTa UHCIEHHOCTH HOMYJISLINH.
KpuBble BbDKMBaHUA. Perynsnus YUCACHHOCTH TOMYJANHA: poiib (PaKTOpoB,



3aBUCSLIUX U HE 3aBUCALIUX OT IUIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoJOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huu. [loTeHnManbHas U peaau30BaHHAsl HUILIN.

Bun kak cucrema nomynsanmii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: k. . XatunHCOH.

Tabmuubl u  cxembl: «OKOJIOTHYECKHE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiuum», «Bo3pacTHble  NHpamMuAbI
nonyysiiun», «CKOpOCTb  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuszmMammn», «Moaens 3konmornyeckor Humm J[x. M. Xarunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUHA KUBOTHBIX.

Jla6opaTopnas padorta «lIpucrnocobnenus cemMsH pacTEHHI K pacCeICHUION.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
opraHu3Mamu B OMOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOAYLUEHThI, KOHCYMEHTbI, PEIyLCHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEIECTB U NTOTOK 3HEPTUU
B DKOCHCTEME.

OCHOBHBIE IOKA3aTENU IKOCUCTEMBI. broMacca 1 mpoAyKIus. DKOJIOTHYECKHE
nupamMubl YUCeNl, OMOMACChl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccud. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccun. KnumakcHoe cooOmiectBo. buopaznooOpasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemvl Mopeu u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCcmoltb.

AHTpONIOre€HHBbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHos. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dnopa u ¢ayna. CuHanTponm3zauus TropoAckoil ¢ayHsl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
sKocucteMax. Poib kackadHoeo s¢hghexkma u 6u008-20upuxamopos (Kuouesvix
8U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmbi 6030eticmsus 3a2pA3HeHUl PAZHbIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCIMEMHOM  YPOBHAX,  OCHOBbl
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmausi. MeTooIoThs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCHCTEM.

JdeMoHcTpauuu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoneHo3a»,  «I9KocHCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOro jeca», «DyHKIIMOHAIBHBIC
TPYMITBl OPTaHU3MOB B 3KOcHCTEME», «K KpyroBopoT BemiecTB B SKOcHCTEMEY, «llernn
nuTaHus (macTOWIHAs, MAETPUTHAA)», «IKOJOTUYECKasl MHUpaMuIa YuCe,
«IKonoruyeckas mupamuaa OMOMAaCChly), «IKOJIOTHYECKass MUpaMUIA SHEPTUMY,
«O06pazoBanne 6osotay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jieca MOCTe
noxkapa», «J9KOCHUCTeMa 03epa», «ATporeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEPTrUH B arporieHo3ey, «[Ipumepsl ypOoosKocHuCTEMY.

O6opynoBanue: repoapun pacTeHU, KOJIJICKIIMA HACEKOMBIX, Yydeia MTHI] 1
3Bepeit, repbapuu KyJabTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBapUyM KaK MOJIEIb
IKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanme ypOoo3IKOCHCTEMBIY.

JlaGopaTopnass paGora «lI3yueHue pa3zHOOOpa3wsi MENKHX IMOYBCHHBIX
YJICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKYpCHsl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eJIbHUK, Ha CYXOJIOJIbHBIM UIT TIOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypceHst «IDKCKYpCHS B arpodKOCHCTeMy (Ha TOJe WIA B TEIUTHIHOE
XO034MCTBO)».

Tema 10. buocdepa — riodaabHas 3xkocucTeMa

buocdepa — oOmeruranerapnas oOosouka 3emiid, A€ CYIMECTBYET WA
CyIIIECTBOBAJIa JKU3Hb. Pa3BuTHE mpencraBieHuit o onocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6uochepsl u e€ cocran. JKupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
riobanpHON 3KOocHcTeMBl. JmHaMuueckoe paBHOBecue B Onocdepe. KpyroBopotsr
BEIIECTB U OMOTEOXUMUYECKHE IUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTE SIBJICHHMIA B
ouocdepe.



3oHanbHOCTB OMochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHbIE M I[IMPOKOJIMCTBEHHBIE Jieca, CTENW, CaBaHHBI,
MyCTBIHH, TPOMMYECKUE JIeca, BEICOKOTophs. KimMart, pacTuTenbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounocgepHbIx QyHKIUH.

JdemoHcTpanumn

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

Tabmuupbl 1 cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B NpUpOE»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«Kpyrosopot Bozabl B mpupoze», «OcHOBHbIe OMOMBI cymin», «Knumaruueckue
nosica 3emun», «TyHapa», «Taiiray, «Cmemansbiid aecy, «1InpokosncTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii nec.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawuas cpeaa

OKOJIOTUYECKHE KPHU3UChl M HMX HpUYHUHBL. Bo3nelicTBue 4YenoBeKa Ha
ounocdepy. 3arps3HeHue BO3AYIIHON cpebl. OXpaHa BO3ayXa. 3arps3HeHHE BOHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OXxpaHa MOYBEHHBIX
pecypcoB. U3MeHeHune Kiaumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO U KUBOTHOTO MHpa. OCHOBHBIE NPUHLMIIBI OXPAHBI MPUPOJBI.
Kpacaeie xHuru. Oco0o oxpansemble mpupoanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA U MPUPOJIBI.
PanponanbHoe  MNPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpasust 3emumm. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOOB MOHUTOPHHIA pPa3BUTUS OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYPEHMOCNOCoOHOt dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U Kkocucmem. (OCHOBbI
9Kopeabuiumayuu Kocucmem U cnocoboos 6opbOvLL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazsemuvix 5KoCUcCmem.

JdemoHcTpanumn

Tabnuibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arpsa3HeHue ruipochepbn,
«3arpsi3HeHue nouBb», «[lapHukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOIHbIE
TEPPUTOPHUN», « MO YIIPaBIIEMOTr0 MUPay.



O6opynoBanue: ¢otorpadun OXpaHIEMBIX PACTCHUN M >KUBOTHBIX KpacHoi
kHuru Poccurickon ®enepanuu, KpacHON KHUTM pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOyyJarouMucs MporpaMM CpeaHero o0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhbTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUHUCKON
IPAXKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTHUYECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTr0 00Pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOIOTUYECKOU KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TIEH U CTPOUTH KU3HEHHBIC MJIaHbI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTUN JOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPaAULIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCAM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOINOPAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBaXKE€HHUSI, OEPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPaJULMsAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00Yy4arolInuXxcsi pyKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEaNM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD TPAKIAHCKON IMO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOM 1€ATEILHOCTH MPHU CO3TaHUH YUEOHBIX
IPOEKTOB, PEIICHUH YYeOHBIX U TO3HABATEIbHBIX 3aJad, BBINOJIHEHUU
OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYXJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH nepel PoauHoii, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJBTYpy, IPOLUIOE W HACTOSAILIEE
MHOTOHAIlMOHaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICGHUE H
pa3BUTHE OHMOJOTHUU, TMOHUMAHUS 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEH CEMEWHOW JKU3HH B COOTBETCTBUM C
TpaguuuaMu Haponos Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLICHUN;

MNOHMMAHUE IMOIMOHAIBHOTO BO3ACHCTBHS )KUBOM IIPUPOJIBI U €€ EHHOCTH;



TFOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHUE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbLTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronmoJyYns:

MOHUMAaHUE U pean3alius 30pOBOro 1 6€30macHoro oopasa ;ku3Hu (310poBOe
NUTaHKUE, COOJIIO/IEHNE TUTUEHNYECKUX MPABUII U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTABIXa, peEryjaspHas (Qu3uyeckass akKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

MIOHMMAHUE LEHHOCTH TNPaBWUJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YMOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0JII00ueE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

MHTEpEC K pa3inuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIIAHBbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa3OBAHMIO Ha
MPOTSKEHNU BCEH KU3HM;

7) 3K0JI0THYECKOTr0 BOCIIUTAHMS:

HKOJIOTUYECKH 1IeTIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHMSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCIEACTBUM s
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpoOjeM U myTed HuX
pELICHMS;

CIOCOOHOCTh MCIIOJIB30BATh MPUOOpPETaeMble MPU U3yUYE€HUU OUOTIOTUHY 3HAHUS
U yMEHUS TpU  pEHIeHuH  1OpoOsieM, CBSA3aHHBIX C  pPalMOHAIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBUJ  TOBENEHUS B  MPHUPOJE,
HAIIPpABJICHHBIX HA COXPAaHEHHE PABHOBECHS B DJKOCHCTEMAX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOoChephl);

AKTUBHOE HEMPUATHE JIEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpene, yMEHUE MPOTHO3UPOBATH HEOIArONMPUSITHBIE HKOJIOTHYECKUE TOCIEICTBUSA
NPEAIPUHUMAEMBIX JIEUCTBUM U IIPENOTBPAIIATh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKONU KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAJIBHOU
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOHN AESITeIbHOCTH 3KOJIOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIOABMH U MMO3HAHUS MUPA;

NOHMMaHHE creuuUuK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GbopMHpOBaHUN PALIMOHATBFHOTO HAYYHOI'O MBIIUICHUS, CO3/IaHUM IIEI0OCTHOTO
NpeACTaBIeHUs 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE IPUPOIbI, YeJIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
o0ecrieueHHsl HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/aHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrWH, CHOCOOHBIX  pelaTb pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBAa, MOKUCKA MyTeH BBIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOTIEM U
ofOecrieueHHss  mepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCITIOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHMIO HOBBIX CTAaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TOJNYYEHMHM OHOJOTMYECKMX 3HAaHUM B LEJIX
NOBBIIICHUSI OOIIeH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH 0Oydaromuxcs, Gpopmupyemon
py U3y4eHUH OHOJIOTUY;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4daeMmble 3HAHMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUIN OKPYKAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LEIbIO MOJIyUYeHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HMCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS JIS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

OCO3HAHHE I[IEHHOCTH HAy4YHOU JEesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMU IO OHMOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yJlbTaThl OCBOEHUS ydeOHOro mpeameTa «buomorus»
BKIIIOYAIOT: 3HA4YUMbIE i1  (QOPMHUPOBAHUS MHUPOBO33PECHHUS OO0YyUYAIOUTUXCS
MEXIUCIUTUTHHAPHBIC (MEXIPEAMETHBIE) O0IeHAyYHbIC TOHSITHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, HAay4YHBIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIeIOBaHKe, HAOTIOACHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTHE); YHUBEPCATHHBIC
yueOHbIe JeHCTBUS (TIO3HABATENIbHbIC, KOMMYHUKATHUBHBIC, PETYISITHBHBIC),
obecreunBaronyie GopMupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH M COIMAIBHON
KOMITETCHIINM ~ OOYYArOIIMXCS; CIMOCOOHOCTh  OOYYalONIUXCS  HCIOJIh30BaTh
OCBOCHHBIE MEKTUCITUILIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIHHBIC
yueOHbIC ACHCTBYS B IO3HABATEILHON U COLMATILHON MIPAKTHKE.

B pesynbTaTe nzydenus OMOI0THN HA YPOBHE CPEITHETO 00IIIero 00pa3oBaHus
y oOyugatomerocs OyayT chOpMHpPOBAaHBI TO3HABATEILHBIE YHUBEPCAIbHBIC
yueOHbIe JIEHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHbIC Y4ueOHbBIE ICHCTBUS,
pETYJISATUBHBIC YHUBEPCATbHBIE YIeOHbIE IEHCTBHUS, COBMECTHAS ACSITEILHOCTb.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS TMPOTPaAaMMBI CPEIHEro OOIIero
00pa3oBaHMs TOKHBI OTPAKATh!

OBnaneHue YHHUBeEpPCAJbHBIMHA Y4eOHBIMHU MO3HABATEJIbHBIMHU
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKUe TeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaTh  MpoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIb30BaTh TPU OCBOCHHUHM 3HAHWN MPUEMBI JIOTUYECKOTO MHBIIIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTHMH TTOHITHSIMH );

OTIpENIETIATh I JIEeATeIbHOCTH, 3a/aBas MapaMeTphl M KPUTEPUU WX
JOCTHUKEHHS, COOTHOCHTD PE3YJIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKHUE TTOHITHS JUISI OObICHEHUs (DaKTOB U SIBJICHHIA
YKUBOW IIPUPOJIBIL;

CTPOUTH JIOTHUECKHE paCCYXACHHS (MHIyKTHUBHBIC, IEAYKTHBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSTHh CXEMHO-MOJICNIbHBIE CPEICTBA JUIS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€ W OTHOIICHWA B U3YYaEMBIX OHMOJOTHYECKHX OOBEKTAaX, a TaKKe
IPOTUBOPEUYHMI PAa3HOTO POJA, BBISIBJICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabaTbIBaTh IUIaH PEIICHHS] MPOOJIEMBbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepHalIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIIEACTBUN JEATENBHOCTH;

KOOPAMHUPOBATH U BBINOJIHATH paO0OTY B YCIOBUSIX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAaMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPA3JIMYHBIE BUJBl JACATEIBHOCTH IO IOJYYEHHIO HOBOTO
3HAHUS, €ro HHTEpHpeTanuy, NpeoOpa3oBaHUID U IPUMEHEHHIO B YUYEOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUM YUEOHBIX U COLUATbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MMOHATUSAMH U METOAAMM;

CTaBUTh U (opMynHupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI U1l JOKA3aTEIbCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh IAPAMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIbHYI0O M IPAKTHYECKYIO 00JacTH
KU3ZHEIEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJEH, MpEyiaraTb OPUTMHAIBHBIE MOAXOJbl M pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpPMAIUU (TEKCTE yueOHOTO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CJIOBapsX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B lHTepHeTe), aHanM3upoBaTh
UH(POPMALIMIO PAa3IMYHBIX BUJOB U (POPM MPENCTABICHUS, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTD;



bopMyIMpoBaTh 3alpOChl U MPUMEHSITh PAa3IMYHbIE METOJbI IPHU MOUCKE U
otbope Ouosiormueckoil nHpopMaIuy, HEOOXOIUMOM NJIsi BBITIOJHEHUS yUeOHBIX
3a7ady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IAYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (HOpPMY  TpPEICTaBICHUS
ouosiornyeckor nHGopMaIuu (CxeMbl, rpaduKy, TUarpaMmbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HBIM S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Ouonornueckor uWH(MOpMalMeN: NPUMEHATh XUMHUYECKHE, (PUINYECKUE U
MaTeMaTHUYeCKUe 3HAKM U CUMBOJIBI, (hOpMyIbl, aO0peBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh  HAaBbIKAMU  pAacClO3HABaHMS M 3alIUTHl  MH(pOpPMAIUH,
uHGOPMaAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OByaieHHe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYULIECTBJISATh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY OOCYXJIaeMOil TeMbl (YMEHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHIMIOJHEHHS MpeiiaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMasora Wik JTUCKYCCUHN);

pacno3HaBaTh HeEBepOaJbHbIE CpPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BIAJETh Pa3IM4YHBIMU CHOCOOaMU OOIEHUS M B3aUMOJCUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEeH, MPOSBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOpPpPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHNN YUYEOHOH 3aauu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJOTO WeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh AECUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,



pacupenensaTb poyid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJIa M KAXKIOTO yYaCTHUKA KOMAH bl B OOITHIA
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjiaraTb HOBBIE TPOCKTHI, OIEHWBATh HJEH C TMO3WUIMH HOBHU3HHI,
OpPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEEHWE B Pa3IUYHbBIX
CUTYAIIUSX, IPOSIBJIATh TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OBgilaieHHe YHHUBEPCAJBLHBIMHU PEryJIsiTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCIIONIb30BaTh OHOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpOOJIEM U UX
pEIIeHNs B )KU3HEHHBIX U YI€OHBIX CUTYAIUAX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUU IIEJIEBbIE W CMBICIIOBBIC
YCTaHOBKH B CBOWX JCWCTBHSIX M TMOCTYMKaX MO OTHOIIECHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 37JOPOBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MMO3HABATEIbHYIO AESITENbHOCTb, BBISIBIATDH
po0JIeMBbI, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIIbHON
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIILHO COCTABIISTh IIJIaH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIITUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JieNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3
pelieHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HBIX 00JacTAX 3HAHWH, MOCTOSHHO TOBBIIIATH CBOH 0O0pa30BaTEIbHBIA |
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUMsSIM, BHOCUTh KOPPEKTHBBI B JCSTEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJeTh HABBIKAMH  TO3HABATENBHOH  pediiekcuu  Kak  OCO3HAHHUSA
COBEpIIaeMbIX JIEHCTBUH M MBICIHTEIBHBIX TPOIECCOB, MX pPE3yJbTaTOB H
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIEKCUU s OLEHKU CHUTYyallluH, BhIOOpa
BEPHOIO PEIICHUS;

yMETh OIIEHWBAaTh PHUCKH W CBOEBPEMEHHO MPHHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalW3e pPe3yIbTaToB
JESITENIbHOCTH;



3) npuHsTHE ce0s U APYTHUX:
OPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;
IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NESITEIbHOCTH;
IpU3HABaTh CBOE IIPABO U NPABO APYTUX HA OIIUOKHU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € O3UIMH IPYTOro YEIOBEKA.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEOHOro mpeaMmera
«buonorus» ©Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAHbI Ha oOOecredeHue
npodunabHOro  o0y4yeHust  oOywaromuxcs  Ouosornd. OHM  BKIIIOYAIOT:
cneruduieckue a1 OMOJIOTHH HaAYyYHbIE 3HAHUS, YMEHUSI U CTIOCOOBI IEHCTBUH IO
OCBOCHHIO, UHTEPIIPETAlMU U MpeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH MO
MOJIYYEHHUIO HOBBIX 3HAHUM UM MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynabTaThl MPECTABICHBI IO
roJilaM U3y4YeHUsl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U POJU OHOJOTUUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB MPHUPOABI M  pEUIeHHMH MpoOJeM  palMoHaJIbHOTO
IPUPOIOTIOIB30BAHUS, O BKJIa/€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOTIOJIATal0NMe OHONOTHYECKHEe TEPMHHBI U TIOHATUS (PKU3HB, KIIETKA,
OpraHus3M, MeTabonu3M, TOMEOCTa3, CaMOpPEryJisilus, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. Bupxosa, xpomocomHas Teopus
HacnencrBeHHoctd T. Moprana), yuenus (H. M. BaBunoBa — o neHTtpax
MHOT000pPa3us ¥ MPOUCXOKACHUS KYJIbTYPHBIX pacCTEHHIT), 3aKOHBI (€AMHO00pa3us
MIOTOMKOB II€PBOr0 IOKOJIEHHSI, PACUICIUIEHUs, YUCTOTHI T'AMET, HE3aBHCUMOIO
HacnenoBanuss ['. MeHaens, TOMOJOTMYECKHMX pSJIOB B  HACJIEACTBEHHOU
n3meHunBoctyd H. Y. BaBuiioa), npuHIMNIb! (KOMIIJIEMEHTAPHOCTH );

BJIAJ€HUE OCHOBHBIMH METOJAMU HAyYHOI'O II03HAHMS, HCIOJb3YEMBIX B
OMONIOTMYECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEPEHUE,
HaOJII0/ICHKE, SKCIIEPUMEHT);

YMEHHE BBIICIIATH CYIIECTBEHHbBIE ITPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpraHOB PpACTEHMI, MKWUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAECATEIBHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEIOBEKA, OMOJOTUYECKIX
IPOIIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpPHOreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJIAMHU KIETKH M HUX
(GYHKIMAMHU, CTPOEHHEM KJIETOK pa3HbIX TKaHeW W UX (QYHKIUAMH, MEXITY
OpraHamMM M CHCTEMaMH OpraHOB Yy PpAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanaMmu
oOMeHa BEIIECTB, 3TallaMU KJIETOUYHOTO IIUKJIA U KU3HEHHBIX [IUKIJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbaxkTopamMu cpebl OOUTaHUS;

yYMEHUE BBISBJIATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTHYECKUX TPYIIIL;

yMEHHUE pemarb OMOJOTHYECKUe 3a1a49H, BBISBIISATh IPUUNHHO-CIIEACTBEHHBIE
CBSI3M MEXKy UCCIETyeMbIMU OMOJOTHUYECKIMHU MPOLIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIyY€HHBIX PE3yJbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE M MpPAaKTHUYECKHE padoThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, MNPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIUpys Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

yMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENBCKOM padoTe mo OMOJOTrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJIbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHYECKHX
KOH(pEpEeHLIUSAX;

YMEHHE OIICHMBATh AITHUYECKHE AacCIEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
o0acTu 6MOJIOTUH U METUITUHBI (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIIIOIOTBOPEHUE,
HarpaBJIeHHOE U3MEHEHHE T€HOMa U CO3/laHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiied mpodeccrnoHalbHOM
JESTEIIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIICHHOCTH, YIIyOIsATh MO3HABATEIbHBIH
MHTEpEC, HAaNpaBJIEHHBI Ha OCO3HAHHBIM BBIOOpP COOTBETCTBYIOLIEH Npodeccun u
NOPOJOJDKEHHE OHOJOTMYECKOro OO0pa3oBaHUS B OPraHM3AlUAX  CPEIHETro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.



[IpeameTHBIE pe3yNbTaThl OCBOCHHS y4ueOHOTrOo mpeamera «buomorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMKA O MECT€ U POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU SKOJIOTUYECKHUX
npoOsieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
PUPOOTIOIL30BaHNS, U B (DOPMUPOBAHUY IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUY;

YMEHUE BIAJIETh CUCTEMOW OHOJIOTMUECKMX 3HAaHMUM, KOTOpas BKIIIOYAET
oTpeNie]IeHNs] M TOHUMAaHHWE CYIIHOCTH OCHOBOIIOJATAIOIINX OMOJIOTHYECKHIX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOIOTHUYECKUE TEOPHH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUU), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsX sBojtonnu, B.M. Bepnajackoro — o
ounocdepe), 3akonbl (reHeTmueckoro paBHoBecusi J[x. Xapau m B. BaitnOepra,
3aponsimieBoro cxoiactsa K. M. bopa), mpaBuna (munumyma lO. JluOuxa,
HKOJIOTMYECKON NHUpaMubl 3HEPruu), rumnore3bl (rumoreza «vupa PHK» V.
['unbepra);

YMEHHE  BIQJAETh  OCHOBHBIMH  METOJAMHM  HAy4YHOrO  IO3HAHMS,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omMcanue, M3MEpeHHe, HAOMIOACHUE, SKCIIEPUMEHT), CIOCOOaMU BBISBICHUS W
OLIEHKH aHTPONOTE€HHBIX U3MEHEHUN B PUPOJE;

YMEHUE BBIJCIATh CYIIECTBEHHBbIE MPU3HAKU: BHUJIOB, OHOIE€OLIEHO30B,
PKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYIIETO W Pa3phIBAIOILIEIO
€CTECTBEHHOTO 0TOOPA, AJIIONATPUUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIUSHUS  JBWKYIIUX  CHJ  DBOJIOIMKM  HAa  TEHOMOHJ  TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOMTaHUsl, YepelOBaHUsl HAMNpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTAHABIMBAaTh B3aMMOCBS3M MEXKIAYy MPOLECCAMU 3BOJIIOLHUH,
JBIXKYIIMMH CUJIAMH aHTPOMOreHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM HU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIOCOOJIEHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3¢d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1OKA3aTelIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUs, €JUHCTBA



YeJIOBEYECKUX pac, HEOOXOJMMOCTH COXPAaHEHHS MHOrooopasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI U YEIOBEUYECTBA;

yMEHHUE pemarh OMOJOTHYECKUE 331a9H, BBISBIISTH PUYNHHO-CIICACTBEHHBIC
CBSI3M MEXKIy UCCIIETyeMbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHUSIMH, JIEaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTHUYECKHEe pPadOThI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYNIUPYS Ielb HCCICNOBAaHUS, aHAIM3HPOBATh IOTyYEHHBIC
PE3YNIbTaThI U JACNaTh BBIBOJIBL;

YMEHUE Y4acTBOBAaTh B Y4€OHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, TPOBOJUMON Ha 0aze IIKOJBHBIX HAyYHBIX OOIIECTB, H
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIICHUBAThH TMIIOTE3bl H TEOPUU O MIPOUCXOKIACHUN KU3HU, YeJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0ax MpeAoTBpalleHuUs
I00aTbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JESITEIIBHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3SiCTBA, MHUIIEBON
POMBIIICHHOCTH, YIIIyOJISITh TO3HABATEIbHBIN HWHTEpPEC, HANpPaBICHHBIA Ha
OCO3HAHHBI  BBIOOpP  COOTBETCTBYIOIIEH  TpodecCMM W TPOJODKCHHE
OMOJIOTHYECKOTO 00pa30BaHWs B OpraHHM3AIUAX CPEIHETO Mpo(hecCHOHATBHOTO U
BBICIIIET0 00pa30BaHMUS.
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue;
nox peaaknueit [laceannka B.B., AknnonepHoe o6mectBo «3maTenscTBO
«IIpocBemenne»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwnit A.A., Pyomos A.M. u
npyrue; nox penakuueit [laceunnka B.B., AkiinonepHoe o011ecTBo

«M3parensctBO «IIpocBemieHne»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Equnoe conepsxanue obiiero oopasoBanus. buonorus
https://edsoo.ru/Predmet Biologiya.htm

2. Enqunaoe okHO focTyna k uHQOpMaImoOHHBIM pecypcam. broiorus
http://window.edu.ru/catalog/?p rubr=2.2.74.2

3. Enunas komteknust mupoBbIX 00pa3oBaTeIbHBIX PECypCOB
http://school-collection.edu.ru/

4. Poccuiickuii yueOHuK. bronorus. Meroandeckast TOMOITh
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya/
5. buonorus: B 3 1./ /1. Teitnop, H. I'pun, V. Crayrt ; nox pea. P. Conepa. — M.:
JlaGopartopus 3HaHuid, 2022.

6. broxun /I. FO. Kak youts 0eccMepTHYO KIIETKY // XuMHuSs U Ku3Hb. — No 3. —



20009.

7. Bepsunun H.M., Kopcynckas B.M. O6mias MeToiuka mpemno1aBaHus
ouosioruu. — M.: Ilpocsemienue, 1972.

8. MonekynsipHas Ouonorus kiaetku: B 3 1./ b. Ansoeprtc u np. — M.; MxeBck:
HULI «PerynsapHas u xaoTnueckas IMHAMUKa», IHCTUTYT KOMIIBIOTEPHBIX
nuccienoBanmii, 2013.

9. OGHapy>KeH KUBOH TpeIcTaBUTENb acrapaapxeit / Dnementsl. — URL:
https://elementy.ru/novosti_nauki/433521 (nata obpamenus: 23.06.2023).

10. O6pasnoBa A. brosoru onucan HHTEPAKTOM KJIETOUHOTO siapa // N+1. —
URL: https://nplus1.ru/news/2016/04/04/interactome (z1ata oGparieHus:
23.06.2023).

11. O6mast metoauka o0yuenus 6uosioruu B mkosie / T. B. MBanosa, E. T.
Bbposkuna, I'. C. Kanmunosa u ap.; mox pea. T. B. UBanosoii. — M.: [Ipoda, 2010.
— 271 c. — (Poccuiickas akagemusi 00pa30BaHUs — YUUTEIO).

12. Opranu3zoBaTh T€HOM: 3allyTaHHAsl UICTOPUS TUIIOTE3 U SIKCIIEPUMEHTOB //
buomonekyna. — URL: https://biomolecula.ru/articles/organizovat-genom-
zaputannaia-istoriia-gipotez-i-eksperimentov (nata oopamenus: 23.06.2023).

13. Iapurytuna JI. A. EctectBo3nanue. buosnorus: meros. pekomeHnauuu: yueo.
nocoOue 11 yupexxaeHui cpen. mpod. oopazosanus / JI. A. [lapurytuna. — M.
Axanemus, 2023. — 208 c.

14. Ilonat E. C. u np. HoBbie nenarornyeckre v uHGOPMAIMOHHBIE TEXHOJIOTUN

B cucteme obpazoBanus. — M.: Akagemus, 2001. — 272 c.



15. IlpenonaBanue GU3MKH, pa3BUBAIOIIEE YUCHHUKA: TTOCOOUE JJIsl YUUTENCH U
METOJHUCTOB: B 7 KH. / cocT. u moj peA. 3. M. bpasepman. — M.: AIIK u I1DO,
2008.—-Ku.4.-4.1.-C. 14.

16. TepemoB A. B. buonorus. buosnoruueckue cuctemsl u poneccsl. 10 kiacc:
nocooue sl CaMOCTOATEIBHON paboThl 00yuaronuxcs (yriryOJIeHHbIN ypOBEHb) /
A. B. Tepemos, P. A. IlerpocoBa. — M.: Maemo3uHa, 2015. — 343 c.

17. TepemoB A.B. buonorus. buonornueckue cuctemsl u mpoueccsl. 10—-11
KJ1acchl (YriyOJICHHBIM YPOBEHB): METOI. mocooue st yuutens / A. B. Tepemos,
P. A. IletpocoBa. — M.: Muemo3uHna, 2015. — 168 c.

18. JI. A. Ilapmytuna, A. B. OBuunnukos, O. B. Konscaukos, C. M. I'narones
BUOJIOT U (YIJIYBJIEHHbBI YPOBEHD).

PEAJIM3AIIUS TPEBOBAHMI ®I'OC

CPEJAHEI'O OBUIEI'O OBPA30OBAHN A

(MeTtoaudeckoe mocooue i yIuTes)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1. Enqunas xomexmus L{IOP. [IpeameTnas xomnekmus «buomorusi» http://school-
collection.edu.ru/collection

2.01kprIThIN KOUTeK: bruosnorus http://college.ru/biology

3. B nmomonis yuurtento ouosoruu: oobpasoarenbubiii caiit UECOH HI'TIY

http://fns.nspu.ru/resurs/nat



4. BuemkonbHas skonorus. [Tporpamma «I1IkonpHas skogorunyeckas
WHULIMaTUBa» http:// www.eco.nw.ru

5. Bcst Guonorus: HayuyHO-00pa3oBaTenbHbIN mopTain http://www.sbio.info
6. 'ocynapctBennbiit JlapBuHOBCKUM My3el http://www.darwin.museum.ru
7.KuBble cymiecTBa: 3JIeKTPOHHAS WUTIOCTPUPOBAHHAS SHITUKIIOTIC M
http://www.livt.net

8.3€JIeHbIN 1UTI03: TyTEBOIUTEND IO 3KOJOTHYECKUM peCypcam
http://zelenyshluz.narod.ru

9. 300K1y0: MEra’HIMKIIONEIUS O )KUBOTHBIX http://www.zooclub.ru
10.300norunueckuit myseit B Cankt-IleTepOypre http://www.zin.ru/museum
11. Konenuuu coBpeMEHHOTO €CTeCTBO3HAHUS: broiornyeckasi KapTuHa MUpA:
ANIEKTPOHHBIN yueOHuk http://nrc.edu.ru/est

12. JIabopatopust 6otanuku CaHkT-IleTepOyprckoro ropoackoro ABopia
TBOpYeCTBa IOHBIX http://www.youngbotany.spb.ru

13. JlaypeaTsl HOOEIEBCKOM TpeMuu 10 (HU3MOI0TUU U MeauIuHe http://n-
t.ru/nl/mf

14.MenunuHcKkas sHIMKIONEaus. AHaToMudeckuit atiac http://med.claw.ru
15. Mup >XMBOTHBIX: 3JIEKTPOHHBIE Bepcur KHUT http://animal.geoman.ru
16.0OnopHo-ABUTaTEIbHAS CHCTEMA YeJIOBeKa: 00pa30BaTeNbHbIN CalT
http://www.skeletos.zharko.ru

17. [Taneontonornueckuit myzet PAH http://www.paleo.ru/museum

18..IlonynsipHas sHIMKIoneaus «diaopa u payHa»



http://www.biodat.ru/db/fen/anim.htm

19.11Ipupona Kyzbacca. MaTtepuanisl 1151 yauTesisi OMOJIOTUH
http://prirodakem.narod.ru

20.ITpo6aemsr 3BomoIMHK http://www.macroevolution.narod.ru
21.ITpoext Ecocom: Bcé 006 sxomoruu http://www.ecocommunity.ru
22 .Ilpoext Herba: 6oTanndeckuii cepBep MOCKOBCKOTO YHUBEPCUTETA
http://www.herba.msu.ru

23.IIpoexT Forest.ru: Bce o pocuiickux jecax http://www.forest.ru

24 Tlpoext «/lerckuii Dxo—Nupopm» http:// www.ecodeti.ru
25.1Ituner Cpenneii Cubupu http://birds. krasu.ru

26. Pactenus: anekTpoHHBIE Bepcuu KHUT http://plant.geoman.ru

27. Penxue u ncyesarouiue >KkuBoTHbIe Poccuu u 3apy0exbst
http://www.nature.ok.ru

28.Cankrt-IlerepOyprckast o01IeCTBEHHAS] OPraHU3aUs COACUCTBUS
AKOJIOTHYECKOMY oOpa3zoBanuto http://www.aseko.ru

29. CoxpaHsieM 1 U3y4yaeM BOJOEMBI: SKOJOTUYECKHUM MPOEKT
http://edu.greensail.ru

30. Teopus 3BOMIONMH KaK OHA €CTh: MAaTEPHUAIIbI 10 TEOPHUH OMOJIOTUYECKOM
sBosroIMH http://evolution.powernet.ru

31.TpaBsiuucthie pacTeHuss MOCKOBCKOM 00JIaCTH: OHJIAH- CIIPAaBOYHUK
http://www.lesis.ru/herbbook

32.Y4eOHO-BOCTTUTATENbHBIA OMOJIOTHUECKUI KOMIUIEKCCEeBEPHOTO Y4eOHOTO



okpyra r. Mockss! http://biom.narod.ru

33.DenepanbHbIi JETCKUIM IKOJIOTO-OMOJIOTHYECKUM
neHTphttp://www.ecobiocentre.ru

34.Yapnz Jlapsun: 6uorpadus u kauruhttp://charles-darwin.narod.ru
35.1leHTp OXpaHbI IUKOW IPUPOJIBL: MyOIUKALIUN TIO
skonorunhttp://www.biodiversity.ru

36.1enTp axonoruueckoro oopazosanus MI'JI/I(FO)Thttp://moseco.narod.ru
37.0konorudeckoe o0Opa3oBaHue JeTeH U 3ydeHue mpupoasl Poccun.
38.9konornueckuii eHTp «dxocucreMmarhttp://www.ecosystema.ru
39.9neKTpoHHBIN yueOHUK 10 Ouosoruuhttp://www.ebio.ru
40.bruomenuIMHCKAs OJIMMITHAIA TKOTBHUKOBOttp://Wwww.svb-ffm.narod.ru
41.Bcepoccuiickas omuMITAaa MIKOJIBHUKOB TI0 Omostorun http://bio.rusolymp.ru
42.Bcepoccuiickas oauMITMaja MIKOJIBHUKOB 10 dKoJoruuhttp://eco.rusolymp.ru
43.JlucTaHIIMOHHAS SKOJIOT0-OMOJI0THYeCKasi BAKTOPUHA —
TEJIEKOMMYHUKAIMOHHBIN 00pa30BaTeIbHBIA TPOSKT
http://www.edu.yar.ru/russian/projects/predmets/biology

44 JIucTaHIIMOHHBIE IBPUCTUIECCKHIE OJMMITAA]IBI TT0 OMOJIOTHH
http://www.eidos.ru/olymp/bio

45.lucTaHITMOHHBIC IBPUCTUIECKUEC OJIUMITHAJIBI TIO SKOJIOTUN
http://www.eidos.ru/olymp/ecology

46.00111epOCCUICKUN KOHKYPC TIPOEKTOB «3amoBeHbie ocTpoBa Poccumy

http://www.zapovedostrova.ru



477.Poccuiickas anekTpoHHas 1mkosa. buonorus. 10 kmace
https://resh.edu.ru/subject/5/10/

Poccuiickas anexktponHas mkosa. buonorus. 11 kmace
https://resh.edu.ru/subject/5/11/

WNutepueT-ypok. buomorus

https://interneturok.ru/

doxkchopa. Yuebnuk. buomorus
https://foxford.ru/wiki/biologiya

AKnacc. buonorus

https://www.yaklass.ru/p/biologia
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