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HHOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma mo yae6HOMY Tipenmety "buonorus” (nanee - OMoIorus) Ha YPOBHE CPETHETO
obmero oopazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konnenumu mnpenogaBaHus
y4yeOHoro mnpeamera «bHoIoTHsa» U OCHOBHBIX IMOJIOXKEHUN (eaepaabHOi pabodeil mporpaMMbl
BOCTIUTAHHUS.

VYyeonsiii npeametr  «buosorus» yriyosnénnoro ypoHs usydeHuss (10—11  kmaccern)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaIMeTHOW obnactu «EcTecTBEHHO-HAYYHBIC MPEIMETHD).
Cornmacao monoxenusim PI'OC COO mnpodwibHbIe y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrIyOJIE€HHOM ypOBHE, SBISIOTCS crocoOoM muddepeHanuyu o0ydeHust Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeaHUM OOIIMM, CpeIHMM IPO(ECCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B To jxe Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
0o0y4Jaromuxcsi U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH HAyyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOoMy npeamety "buonoruss" na€t mpencraBiieHHe O LEIU U 3aadax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriyOl€HHOM YpPOBHE, ONpeesieT 00s3aTeabHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYPHpPOBAaHUE MO pasfeliaM U TeMaw,
pacrpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBsI3€d, JIOTHMKH YydYeOHOIro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydvaromuxcs. B mporpamMMe mo OMONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3Yy4YE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHWMS,
Omaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS, TIPEICTABICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOr0 OTHOILIEHHWS K OKpyXarolled mnpupogHoi cpene. B mporpamme 1o
OMOJOTUHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buonorus» B peanusanuu
tpeboBanuii ®I'OC COO K mIaHUPYEeMBIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3dynbrataM oOydeHHs U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIIbBHOCTH O0Y4YaloIIMXCsl MO OCBOEHHUIO COJEp’KaHUsl OMOJIOrMYECKOro oOpa3oBaHHs Ha
YPOBHE CpeZHEro o0I1ero o0pa3oBaHusl.

VYueOHnblii npeamer «buosnorus» Ha ypoBHE CpeAaHEro OO0IIero oOpa3oBaHUs 3aBEPILIAET
Ounonoruueckoe oOpa3oBaHUE B MIKOJE U OPUEHTUPOBAH Ha pacCIIMpEHUE U yriayOleHne 3HaHui
oOyJaromuxcss O JKMBOM TIpUpPOJE, OCHOBAX MOJEKYJISIPHOW M KIETOYHOH OMoJorHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Wzyuenne yueOHOTO mpeamera «buonorus» Ha yrayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYyYaromuXxcs K TOCIEAYIONIeMY TOJTYYSHHIO OMOJOTHYECKOro 00pa3oBaHUs B
By3aX W OpPraHU3alUsAX CpelHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIISIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3fesioB OHOJIOIMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTY4aloT pa3BuTue. Tak, pacIMpeHsl U yriryOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
OOMMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIHHO BKJIFOUYEHBI OHOJIOTUYECKHE CBEICHHS
MPUKIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOIB30BaTh KaK OPUEHTHPHI IS
nocieayromero Beibopa mpodeccun. BosMokHa Takke MHTETpaIis OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOIUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy ¥ MaTeMaTHUKH.



Ctpyktypa mporpammbel 1o ydeOHOMY mpenMery "buosjorusa" oTpakaer CHCTEMHO-
YPOBHEBBIM W SBONIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjacHO UM, H3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
ABOJIIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3HO0Opasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TCHETHKU U CEICKIIUN, OMOTEXHOJIOTHU M CHUHTETHYCCKON
OMOJIOTUH, aKTyalIM3UpPYIOTCS 3HaHUSA OOydYarlolmuXcs Mo OOTaHWKE, 300JI0THH, aHATOMUU,
¢usnonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebubiii npeamer «buonorus» npuzBaH 00ECHEYUTh OCBOCHHUE OOYYAIOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJEH, NPUHLMUIIOB W TPABUJ, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUU, OHOLEHO03a, IKOCHCTEMBbI, O BbLIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIEJOBAHUSAX B OMOJOTMHU, MPUKIAIHBIX aCleKTax
Ouonoruveckux 3HaHWi. (s pa3BuUTHS U TOJAEpkKaHHUS WHTepeca 0O0yJaromMxcs K OMOJIOTUu
HapsITy CO 3HAYUTEIILHBIM 00bEMOM TEOPETUIECKOTO MaTeprasia B COACPKAHUH MTPOTPAMMEI I10
OMOJIOTUHN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEW CTAaHOBIIGHUS W Pa3BUTUS TOM WM WHOU
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apYOEkKHBIX YUEHBIX B PEHICHUE BAXKHEUIIINX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEeM.

Lens uzyuenus yueOHOro mpeamera «buosorus» Ha yriyoJ€HHOM ypOBHE — OBJIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa M MPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMHUPOBAHUU HHTEpECa
K omnpeaenéHHoi o0nacTu mpodecCHOHATbHON NeATENbHOCTH, CBA3AHHON ¢ OMOJIOTHEH, WIn K
BbIOOPY YueOHOr0 3aBe/IeHUs AJIsl IPOJOHKEHNS OMOJIOTHYECKOr0 00pa30BaHusl.

Joctuxenne nenu uydeHus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypoOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3aau:

OCBOGHHE  OOydYaroIIMMHCA CHCTEMbl OHOJOTMYECKMX 3HAaHW: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIMIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBuiax,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTHUECKUX CUCTEM (KJIETKa, OPTaHu3M, TMOIYJISIUs, BUI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAHUSX B
OHOJIOrnH;

O3HAKOMJICHHE  OOydaroummxcs C  METOJaMHU  TIO3HAHHS  KUBOM  TPHUPOJIBI:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJIIpHOW U KIETOYHON OMoJoruwy,
AMOPHUONIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH U CHUHTETHYECKOMN
OMOJOTUM, TaJEOHTOJOTHMH, DKOJOTHMH); METOJAaMU  CaMOCTOSITEJIBHOIO  NPOBEIEHUs
OMOJIOTUYECKUX HCCIEeNOBaHUI B JabopaTopuu U B Mpupojae (HaOmOaeHUEe, H3MEpEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHHEe OOYYAIOIIMMUCS YMEHHUSMHU: CAMOCTOATEIbHO HAaXOAWUTh, AHAIH3UPOBATH H
HCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMALINIO; TI0JIb30BaTHCS OMOJIOTNYECKONW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIMBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMUYECKUMH U HKOJOTHYECKUMH TpoOjeMaMy YelIOBEUeCTBA; OIEHWBATH ITOCIEIACTBUS
CBOEH JIeATENBHOCTH 110 OTHOIIEHUIO K OKPY)KAIOLIEH NpUpPOIHOU cpene, COOCTBEHHOMY
3I0POBBI0O U 3/I0POBBI0O  OKPYXKAIOUIMX Jfojiel; OOOCHOBBIBAaTH U COONIOAATH  MEpPbI
npodunakTuku MHQPEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa TMOBEIEHUS B MPUPOJIE U 0OeCTIeUeHUS
0e30MacHOCTH COOCTBEHHOW JKMU3HENESITEIIBHOCTH B YPE3BBIYANHBIX CUTYAIHUSIX MPUPOTHOTO H
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHbIE OTKPBITHUS B 001acTd
OHOJIOrHH;

pa3BuUTHE y 00YYAIOIMINXCS MHTEIJIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoiiecce
3HAKOMCTBA C BBIJIAIONIMMUCS OTKPBITUSIMA M COBPEMEHHBIMHU HCCIICIOBAHUSIMH B OHMOJIOTHH,
pelaeMbIMH €10 TpoOJIeMaMu, METOJOJIOTHEN OMOJOTHYeCKOro HCCIEIOBaHUs, MPOBEICHUS



SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pElIeHUus OHOJOTHYECKUX 3a7ad, MOJAEITUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHUE Y OOYYaIOUIMXCs [IEHHOCTHOTO OTHOILIEHUSI K >KUBOM MpHUpOJE B LEIOM H K
OTHENbHBIM €€ O00beKTaM U SBICHUSAM; (OpMUPOBAaHME HKOJOTHYECKOW, TIE€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPUPOJIC; MHTETpaAllMM €CTECTBEHHO-HAYUHBIX
3HAHUI;

npuodpeTeHre 00yJaromUMHUCS KOMIIETEHTHOCTH B PallMOHAIBHOM IPUPOIONOIH30BAHUH
(cobmroieHne TpaBWJI TOBEACHHUS B TIPUPOJIE, OXPaHbl BHUJOB, JKOCHCTEM, Omochepsi),
COXPAaHEHUU COOCTBEHHOI'O 30POBBS U 3[0POBBSl OKPYKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npodunaktuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BhIYAITHBIX CUTYALUAX MPUPOJAHOTO U TEXHOTEHHOI'O XapaKkTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrM4YEeCKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3JaHHME YCIOBHH [UIsl OCO3HAaHHOTO BbIOOpa OOYy4YaIOIIUMUCS HHAUBHIYAIbHOM
00pa30oBaTeNbHONW  TPAEKTOPUH, CIOCOOCTBYIOUICH MOCIEAyOmEMY HpopecCHOHATHLHOMY
CaMOONPEIEICHUI0, B COOTBETCTBUU C HHJWBHUIYaTbHBIMH HHTEpEcaMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yuCIO YacoB, OTBEJIEHHBIX HAa M3yuyeHHUE OHOJIOTMM HA YIIIyOJIIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEI0).

Ot6op opraHu3anuoHHBIX (OPM, METOAOB U  CPEACTB OOyYeHHsS] OHOJOTUH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PUKU €ro COJEp>KaHUs U HANpPaBIEHHOCTU HA MPOAODKEHHE
OMoIOTHYecKOro 00pa3oBaHUsI B OPTaHMU3ALMUSAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0OpasoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM TPpH OOyYEHUH OMOJOTMHM Ha YriyOJIEHHOM ypOBHE SIBIISIETCS
poBeJcHNE JIA0OpATOPHBIX W MpakTUdyeckux pador. Takxke yuacTue oOydarolmuxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M y4eOHO-HMCCIIEIOBATENbCKUX — paboT, TeMaThKa KOTOPBIX
OTIpe/eNsIeTCs Y4YUTelIeM Ha OCHOBE MMEIOIIHUXCS MaTepualbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX TIPUPOIHBIX YCIOBUH.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

CopepxaHve  IPOrpaMMBbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU ntorosoi arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHHast OMOJOTHS — KOMIUIEKCHasi Hayka. KpaTkass ucTopusi pa3BUTHSI OHMOJIOTHH.
buonorundeckne Hayku W HW3ydaeMble UMHU TpobOieMbl. DyHIaMEHTAlbHBIC, MPHUKIAJHbIE U
MMOMCKOBBIE HAyYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3nauenue Ouosiornu B (OPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHUHBI
mupa. Ilpodeccun, cBs3anHbIe ¢ Ouonorueil. 3HaueHHWe OWOJOTHM B MPAKTUUYECKOU
JEATETbHOCTH YENIOBEKA: MEJIUIIMHE, CEIbCKOM XO3SWCTBE, MPOMBILIJIEHHOCTH, OXpaHe
TIPUPO/IBI.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. H. MeunukoB, H. W. Basuios, H.
B. Tumodees-Pecorcknit, [x. Yorcon, ®. Kpuxk, /I. K. benses.

Tabauiet 1 cxembl: «CBsI3b OMOJIOTUN C IPYTHMH HayKamuy, «CucremMa OHOJIOTHYeCKIX
HayK».




Tema 2. ’KuBble cucTeMbI M UX H3yYeHHUE

JKuBble crcTeMbl Kak mpeaMeT n3ydeHust Onosnoruu. CBONWCTBA )KUBBIX CHCTEM: €MHCTBO
XUMUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb W YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHMU3alus, CaMOBOCIPOU3BEJCHUE, PA3APAKUMOCTD,
U3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3alydd JKUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBI,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOreoIeHOTUYECKHIA ),
ounochepnsiid. [Iporeccsl, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHBIC MPU3HAKH JKUBOTO.
Kuzup kak popma cymectBoBaHusi MaTepuu. Hayku, usyuaroniye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpTraHHU3aIUU.

N3yyenne xuBbIX cucteM. Meroabl Ouonorunueckoil Hayku. HaOmroneHue, naMepeHue,
JKCIEPUMEHT, CHUCTEMarTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsaTHe BEIOOPKH U e€ HocTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaToB. [IpUUMHBI MCKAKEHUsI PE3yIbTATOB SKCIEPUMEHTA.
IToHsTHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKK JKU3HUY», «DBHOJIOrMYECKHE CHUCTEMBIY,
«CBolicTBa KUBOU MaTepun», « Y pOBHU OPraHU3ALMH KUBOU NMPUPObD, « CTpOEHHUE )KUBOTHOU
KieTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHU3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUS KUBOUM IPUPOIBD).

Ob6opynoBanue: 1abOpaTopHOe  O0OpYIOBaHWE IS  MPOBEICHUS  HAOJIOJCHUU,
WU3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «VIcrnonap30BaHNe PA3NIMYHBIX METOJOB IPU HU3YYEHUU JKUBBIX
CHUCTEM.

Tema 3. brnosorus Kierku

Krnerka — cTpykTypHO-QyHKIMOHAIbHAS €IMHUIA KUBOr0. MlcTOpUs OTKPBITUS KIIETKHU.
Pabotsr P.I'yka, A.JleBenryka. Kinerounas teopus (T.IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUH.

Metoabl MOJEKYJISIPHOM M KJIETOYHOM OMONOTMH: MHUKPOCKOMHUSA, Xpomartorpadus,
ANIeKTpodope3, METOJ  MEUEHbIX aTroMoB, Au(QepeHlraIbHOoe LEHTPUPYTUPOBAHUE,

KyJIbTUBUPOBAaHUE KIIETOK. M3yuenue QukcuposanHvix K1emoK. OneKTpOHHAas
MUKpockonus. Kongokanvhas mukpockonus. Bumanvhoe (npudicusnennoe) usyyenue Kiemox.
JdemoncTpanuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. lIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIM MHUKpockomy, «Mctopus
Pa3BUTHS METOJ0B MHUKPOCKOTTHI.

O6opyoBaHKe: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTnueckas pa6ora «/I3ydeHne MeTOJOB KIETOYHOH Ouonorum (xpomarorpadus,
anextpodopes, muddepennranbaoe neHTpudyruporanue, [IL[P)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHUMHYECKUH COCTAB KIETKU. Makpo-, MUKpPO- U YIbTPAMUKPODJIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPETYJISALNH.
MunepaiibHbI€ BEIIECTBA KJIETKH, UX OHoJoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelecTBa KieTku. buonornyeckue monuMepsl. beku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mousiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTuuyHas, yeTBepTHuYHAas CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 0enkos. buonorunueckue Gpynkiuu 6enkos. /lpuonut.



VYrineBonbl. MoHOCaxapuibl, JUCaxapyibl, OJUTOCaXapuabl M mojucaxapubl. OOnui
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMN
YIJIEBOJIOB.

Jlumuasl.  'mapodunbHO-TUApOodOoOHBIE  cBoiicTBa.  Knaccupukanuss — numumos.
Tpurnuuepuasl, pochonunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunuaos. Odiuue
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTP K CaMO3aMBIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJTHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykieoTuasl.
[Tpuntun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u ononornyeckue ¢pynkmu JJHK. Bugst PHK. ®@ynkuun PHK B knetke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonoruueckue
¢yakiun  AT®. BoccTaHOBJICHHBIE TMEPEHOCYMKH, UX (YHKIMU B  KIETKe. /[pyeue
HYyK1eo3uompughocgamol (HT®). CexBeHUpoBaHHUE JIHK. Memoow 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouonorus: OuoxuMudyeckue M OMOPU3NYECKUE UCCIIEOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW  CTPYKTYpbl Omomounekynn. Modenupoganue cmpykmypvi U QYHKYuUil
Ouomonexyn u ux komniekcos. Komnvromepruiti Ousaiin u opeanuyecKull cunmes OUOMONEKY1 U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanun

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, ®. Canrep,
C. llpy3unep.

Jlnarpammbl: «Pacnpenenenne XMMHYECKHX 3JEMEHTOB B  HEXHMBOW IPUPOLE»,
«Pacnpeenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas TabiMa XUMHUECKUX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJbI», «BemectBa B cocTraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl O€lIKOBOW MOJIEKyNb», «CTpoeHHE MOJIEKYJ] YIJeBOa0B», «CTpoeHue MOJeKyl
munuaoBy, «HyknennoBeie kucinore, «Ctpoenue mosiekyisl ATO».

O6opyoBaHKEe: XUMUYECKasl IOCYJ1a U 000pyI0BaHHE.

JlaGopaTopuas padora «O6Hapyx eHre OelIKOB € TOMOIIbI0 KAUeCTBEHHBIX PEAKLIUI.

JlabopaTopHnas padora «/ccnenoBanue HyKIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tumnsl kIeTOK: syKaproTHUecKas U mpokapuoruyeckas. CTpyKTypHO-(hyHKIIMOHAIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas cTeHka Oakrepuil U apxei.
OcoOeHHOCTH CTpPOEHUsl TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO32aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHUECKON KieTku. [lna3maTudeckas memOpana
(mnazmanemma). CTpykTypa IjIa3MaThdeckod MemOpaHbl. TpaHCIOpPT —BelecTB 4epe3
I1a3MaTHYecKyl0 MeMOpaHy: maccuBHbIN (nuddys3usa, obneru€éHHas audQysusi), aKTHUBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomymponumaemocts MeMOpansl. Pabota
HATPHUI-KaTUEBOTO HAcOCa. DHIOIMTO3: MUHOIMUTO3, ParoruTos3. Dx301uTo3. Kierounas cTeHka.
CrpykTypa 1 (PyHKIIMH KJIETOYHOM CTEHKH pacTeHuH, rpuOoB.

[urommazma. [uto3zonb. Lutockener. JIBuxkeHune nuroruiazMbl. OpraHousibl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: »HjomIazmMarndeckas cetb (DIIC), anmapat I'ombmku,
JN30COMBI, UX CTpoeHHe U (yHKUIUU. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHne TpaHyJISIpHOrO peTUKyinyma. Mexanusm Hanpasnenus 6eakog 6 OIIC. CunTtes
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBbIX  MeMOpaH. [magkuii — (arpaHyssipHBIi)
SHJIOMIa3MaTHYeCKui peTukyinyM. CekpetopHas ¢yHkuus anmapata ['onbku. Moougukayus



benxos 6 annapame I onvoocu. Copmuposxa benxos 6 annapame I 01v0xcu. TpaHCTIOPT BENIECTB
B KiIeTKe. Bakyonu pactutenbHbixX KieTok. Kiterounsiii cok. Typrop.

[lonryaBTOHOMHBIE OpraHOWABI KIETKU: MHUTOXOHIPHUHU, IUIACTUABL [Ipoucxoaicoenue
mumoxonoputi u naacmuo. Cumdbuocenes (K.C. Mepeoxcrkoeckuii, JI. Mapeynuc). Ctpoenue u
GyHKIUM  MUTOXOHApUA W macTuld. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IUIACTUIBI
(OTOCHHTE3UPYIOMINX  JYKApPUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIJIACTBI ~ BBICIIMX
pacTeHuil.

HememOpanusie opranouisl kietku CtpoeHne U QyHKIMH HEMEMOpPaHHBIX OPTaHOUIOB
KieTkd.  Pubocowmsl. Ilpomesicymounvie  unamenmoi.  MuxkpodunaMeHTsl. AkmuHosvie
Mukpogunamenmsi.  MpIILICUHBIE  KICTKH. AKMUHOBblE ~ KOMNOHEHMbl — HEeMbIULEUHbIX
kremox. Mukpotpy6ouku. Kierounsiii nentp. CTpoeHue u JBUKEHHE KTYTHUKOB U PECHUYEK.
Muxkpotpy6ouku nurtoriasmsl. Lleatpuons. berku, accoyuuposanHvle ¢ MUKpoQpuiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

Snpo. O6on0YKa siapa, XPOMaTHH, KapuoriazmMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHH.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PACMONOKEHHE XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2cemepoxpomamun. beaku XpomaTUHa — TUCTOHBL. [uHamuxa s0epHou
0001104KU 8 MUumose. HoepHuiti mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  3YKAapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpanuu

Hoptpertsr: K.C. Mepexkosckuid, JI. Maprymuc.

Tabauiel u cxeMbl: «CTpoeHHE SYKapUOTHYECKOM KIeTKu», «CTpoeHue 3KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIpUW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKIY.

O6opyI0BaHMe: CBETOBOM MHUKPOCKOI, MHKpPONpENnaparbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaGopaTopuas padora «l3yueHue cTpoeHUs KJIETOK pPa3IMUHbIX OPraHU3MOBY.

IMpakTnyeckas padora «l3yuyeHue cBOMCTB KIETOUHON MEMOpaHbD».

JlabopaTopHas pabdora «/ccienoBanue mia3smMoinsa U ACIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IpakTnueckas padora «V3yueHue ABMKEHUS [UTOIUIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BemecTB M MPEeBPALCHHE JHEPTHH B KJIETKe

AccuMuISIIMS U TUCCUMUIIALIAS — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIecTB:
aBTOTpoGHBIN M  reTepoTpoHBIA. VYyacTHe Kuciaopojga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe oOecnieyeHue kietku: npespamieHne ATd B 0oOMeHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabosnusma. DepMeHTH, UX CTpPOCHHE,
cBoiictBa m mexaHusM geiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTaiu3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

IlepBUUHBII CHHTE3 OpPraHUYECKUX BELIECTB B KIETKE. POTOCUHTE3. AHOKCUCEHHbIU U
oxcueennvlti  homocunmes y baxkmepuii. Ceemocodbuparowue nueMeHmvl U  NUSMEHMbL
peakyuonnozo yeumpa. Ponb xnopomactoB B mporecce GorocuHTe3a. CBeTOBass U TEMHOBAs
dazpl. @omoovixanue, Csz, Cs u CAM-munvt  ¢pomocunmesa. TIpoxyKTUBHOCTh (HOTOCHHTE3A.
BnusHue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  PazHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIMPYIONIHE
OakTepuH, Keae300aKTepun, cepoOaKTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHa’pobHbIe opranu3Mbl. Buabl Opokenus. IIpoaykTel OpoXKeHHsI U UX HCIIOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNnn
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro oobmeHa. [loAroToBUTENbHBINA STarl.
['mukonu3 — 6ecKUCIOpOAHOE paCUICINIEHUE TIIIOKO3bI.



buonoruueckoe okucieHue, Wik KJIETOUYHOE JbIxaHue. Poib MUTOXOHIpHIA B Iporieccax
OMOJIOTUIECKOTO OKHUCIICHUS. Huxnnueckue peaKkiuu. OkucnuTeNnbHOE
dbochopuupoBanue. uepeuss memopannozo epaouenma npomornos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymiectBa  a’poOHOrO IMmyTH OOMEHa BEIIECTB TEpe]
aHa’poOHBIM. I(HPEKTUBHOCTD SHEPTETHIECKOTO OOMEHa.

JdemMoHcTpanuu

[optpetsr: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. MuTuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue gepmeHTay, «XeMOCHUHTE3Y.

O6opyoBaHue: CBETOBOM MHKPOCKOI, 000pYyI0BaHUE JIJIsl IPUTOTOBJICHUS MMOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopHasi padora «/I3yuyeHue KaTaauTHUECKONM aKTHUBHOCTU (epMeHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KAaTalasbl)».

JlabopaTopHnasi pa6ora «/3yyeHue (EepMEHTATUBHOTO paCHICIUICHUS TEPOKCHAA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHeHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBennasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOIO
cuHTe3a. Peanuzanus HacienCcTBEHHOW WHQpoOpManuu. [ eHeTHYecKuil KoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUNIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucmsiius u e€ stansl. Yuactue TpancnoptHbeix PHK B 6uocunTese Oenka. YcnoBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu cenog. Opranuzaius reHoma y npokapuoT U
9yKapuoT. Perymismus akTUBHOCTM TeHOB Yy mpokapuor. ['umoreza omepona (. XKako0,
K. MaHno). Monekynapuvie mexaunusmvl 3Kcnpeccuu 2enos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHble (POpMBI JKU3HU U 00JUraTHble napasutbl. CTpoeHue NpOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yuxn JHK-cooeporcawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboneBaHusi uelnoBeKa, JKUBOTHBIX, pactenuil. CIIN/, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Bbuoungpopmamuka:  ummeepayus u  ananuz  oonvwux — maccusos  («bigdatay)
CMPYKmMypHuIX — Ouonocuueckux  oaumvix. Hanomexnonocuu 6  oOuonocuu u  meouyuHe.
IIpoecpammupyemvle pynkyuu d6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JdemMoHcTpanuun

Hoptpetsl: H. K. Konsuos, J. U. IBanoBckuii.

Tabmumbl  u  cxembl: «buocuaTe3 Oenkay, «['eHetmdyeckuii kom», «Bupyce»,
«baxtepuodarm».

IIpakTnueckas padora «Co3zgaHue MOAEIN BUPYyCay.

Tema 8. ’/KuzHeHHbI UK KJIETKH

Krnerounsnii mukn, ero mepuonbl u peryisius. Uatepdaza u muto3. OcoOeHHOCTH
mporieccoB, npotekaronux B uHTepdasze. [loaroroska kimetku k aenenuto. [IpecunTeTndecKnii
(TTOCTMUTOTUYECKUI), CHUHTETHYECKUA M TOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIBI
uHTep(ha3bl.



Marpuunsiii  cunte3 JHK — permkamus.  [lpunmuner  perumkannu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3m
permmukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W Telomepasa.
XpOMOCOMHBI HA0Op KJIETKH — KapuOTUM. J{MIUIOMAHBIA M TariouIHBIH HaOOpBI XPOMOCOM.
I'omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenne knetku — mMuTo3. CTagud MUTO3a U MPOUCXOMASIINE B HUX MPOIECCHL. THIIBI
Muto3a. Kapuoknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perynsiiuss MHTOTHYECKOTO IMKJIA KIETKU. [Iporpammmupyemasi KieTouyHas THOEnb —
aronTo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHATIbHAs TEHOMUKA. Mexanusmbl nponugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — ouounghopmamuuecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmuubl U cxembl: «KU3HEHHBIM LUK KIETKH», «Murtos», «CTpoeHHEe XpOMOCOMY,
«Penmukanmsa JJHK».

O0opyaoBaHue: CBETOBOM MHUKPOCKOI, MUKpoOMpernapaTel: « MUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/I3ydeHre XpOMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHasi pa6ora «Habmronenue Muto3a B KJIeTKax KOHYMKa KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOTIPEIapaTax ).

Tema 9. CTpoeHue 1 pyHKIIUM OPTraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJIHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KUIHENEATEILHOCTH OJJHOKJIETOYHBIX OpraHn3MOB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KosoHuanbHbie
OpraHU3MBlI.

B3aumocBs13p yacTell MHOTOKJIETOYHOIO Opranu3ma. TKaHH, OpraHbl U CUCTEMbBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKaHEHl: oOpa3oBarenbHas, I[OKPOBHA,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHMsSI, (PYHKIMH U pacroIOKEHUs
TKaHE! B OpraHax pacTEHUM.

Tkanu OKMBOTHBIX U 4ejoBeKa. THWIbI JKUBOTHBIX TKaHEH: HSNHUTEIUANIbHAs,
COEJMHUTENbHAs, MbllIeyHas, HepBHasi. OCOOEHHOCTH CTPOEHHUs, (QYHKIMH M PacHONOKEHHS
TKaHEW B opraHax >KMBOTHBIX U U€JIOBEKa.

Opranbl. BereratuBHble M T€HEpaTHUBHBIE OpraHbl pacTeHHil. OpraHel U CHCTEMBI
OpraHoOB XUBOTHBIX U 4yenoBeKka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Onopa Tena opranm3moB. Kapkac pacreHnii. CkeneTsl OJHOKJIETOUYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. Hapy kHblIi 1 BHyTpeHHU# ckener. CTpoeHHEe U TUIIbI COETUHEHUS
KOCTEH.

JIBrokeHrue OpraHu3MoB. JIBWDKEHHE OJHOKJIETOYHBIX OPTraHu3MOB. aMEOOUTHOE,
KT'YTUKOBOE, PECHMYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX pACTEHUMH: TPONM3MBlI W HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX M UeJloBeKa: MbllieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. Ilornomienre Bojbl, yIIEKUCIOro ra3a 1 MUHEpPaIbHBIX BEILECTB
pacreHusAMH. IluTaHue XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX KUBOTHBIX. OTHENbl MUIIEBApUTENbHOIO TpakTta. [luineBapurenbHbIe
xeinessl. [InmeBapuTenpHas cucTemMa 4elloBeKa.

Jlpixanue opraHusmoB. Jlpixanue pacteHuid. Jlpixanue >kuBOTHBIX. [uddys3us razor
yepe3 MOBEpXHOCTh KieTku. KoskHoe ppixanue. JlpixarenbHass moBepxHocTh. JKabGepHoe u
n€royHoe JAbixaHue. JIpIxaHHWEe TO3BOHOYHBIX JKMBOTHBIX U 4YEJOBEKa. OBOJIOLHOHHOE



YCIIOKHEHUE CTPOCHUsS JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHash CHCTEMa YEJIOBEKA.
MexaHu3M BEHTWISIUY JIETKUX Y ITUI U MiIeKoNUTaomuX. Perymnsmus apixanus. J{pixaTenbHbie
00BEMBL.

TpaHcnopT BellecTB y OpPraHu3MOB. TpaHCIOPTHBIE CHCTEMbI pacTeHHH. TpaHcrnopt
BELIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOoCHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Brinenenne y opranusmoB. Boiaenenwe y pacteHuil. BroineneHue y KHUBOTHBIX.
CokparutensHble Bakyoiw. Opransl Bbinenenus. @Ouibrpamms, cekpeuuss U oOpaTHOE
BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cHUcTeMaMu. BplieneHrne y NmO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alUuTa Y MHOTOKJIETOUHbIX pacTteHuil. Kytukyna. CpencrBa naccuBHOM U
XUMHUYECKOW 3a1UThl. ODUTOHINIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpOBBI M MX MpPOU3BOJHBIC. 3alluTa
opranusma oT Oone3Heil. MmmyHHas cucrema denoBeka. KileTouHbIi M TyMopaiabHBIN
UMMYHHTET. BposxAEHHBIN 1 proOpeTEHHbIN ciennuueckuii UMMyHHUTET. Teopus KJIoHaIbHO-
cenexktuBHoro ummynurera (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnaiiurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PaznpaxxumocTs W peryisiius y OpraHu3sMoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxkxumocts U peryisiuus y pacteHuid. PocToBbie BeliecTBa M MX
3HauEHUeE.

HepBHas cuctema u peduiekTopHas peryisnus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUSI HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas ayra. besycioBHbie u
YCIIOBHBIE PEQIICKCHI.

'ymopanbHas perynsiius M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKene3bl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3anmMOCBA3bp HEpPBHOU U
SHAOKPUHHOU cucTeM. [ umoranamo-runoduzapHas cucrema.

JdemMoHcTpauuu

Ioprper: U. I1. ITaBnos.

Tabauiel 1 cxembl: «OJTHOKIETOUYHbIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOAOPOCIH,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOeHHE HACEKOMbIX», «TKaHU pacTeHHII»,
«KopueBbie cucrempr», «Ctpoenue crelms», «CTpoeHHE IUCTOBOM IUIACTUHKM», «TKaHU
KUBOTHBIX», «Ckener yenoBekay», «llumeBapurenbHas cuctema», «KpoBeHOcHas cucremay,
«/lpixatenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpraenurensHas cuctemMa», « QHIOKpUHHAA cucTeMmay, «CTpoeHue MBI, «MMyHUTETY,
«Kuieynononoctusle», «CxeMa nuTaHus pacteHui», « KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue niaHapun», « BHyTpeHHee cTpoeHne T0KIeBOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepsHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay, «Pedmexcy.

O6opy10BaHKe: CBETOBOM MHUKPOCKOI, MUKPOMNpENnaparbl OAHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparbl TKaHe, paKOBUHBI MOJIJTFOCKOB, KOJJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTeHHUI Pa3HBIX OT/ENIOB, BIAYXKHBIC MTpenapaThl
JKUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJIJIEKIIMU OECIIO3BOHOYHBIX )KHBOTHBIX, CKETIET YEeIIOBEKA,
o0opysoBaHHE JJIsi JEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOIO THUTAaHUS PACTEHUH,
pacuieruieHusi Kpaxmaia u OenkoB moj JeiictBueM (QepMeHTOB, 000pyIOBaHHE IS




JEMOHCTpPAIIMH OTBITOB MO0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHue TKaHEH paCTEHUID.

JlabopaTopHas padora «/3ydyeHne TKaHel KUBOTHBIX».

JlabopaTopHas padora «/3ydyeHrne OpraHoB LIBETKOBOT'O PACTEHUS.

Tema 10. PazmHOXkeHHe 1 pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) M IOJIOBOE.
Buspr 6ecrionoro pasMHOXKEHUS: TIOYKOBAHUE, CIOPYJIAIMS, (PparMeHTaIusl, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBwle kneTku, wiau ramersl. Meio3. Craguum Meiio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KuBOTHBIX. IlosoBble  kene3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHe M SMOPHUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTrenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopghocenes — o0na uz enagnvix npooaem smbpuonocuu. Konyenyus mopghocernos
u modenu mopghozcenesa. Cranuu sMOpuoreHe3a KUBOTHBIX (Ha mpuMepe JAryku). JIpobnenue.
Tunbl apoOnenust. /Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTU IPOOJICHUST MIIEKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacTPyJIALIN).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3auMmHOe BiIMsSHUE YacTen
pa3BUBaOIErocs 3apofpiia (d3MOpHOHANbHAs WHAYKLIMA). 3akiajJka IUJlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUMM TIeHOB. DBimsgxHue Ha
SMOpPUOHANIBHOE PA3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbll nepuoi. Ilpsamoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopo3oM y OEClO3BOHOYHBIX W IMO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro M HEMPSMOrO Pa3BUTHUS, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunel pocra XMBOTHBIX. DAKTOPHI pEryjslUM pocTa KUBOTHBIX M uenoBeka. Cranuu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uesjoBeka. [lepmojibl OHTOreHe3a 4YesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3smuoxenue u pasputue pacreHui. I'amerodur u cnopodur. Meiio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHM.
Om1og0TBOPEHHE M pa3BUTHE PACTUTENbHBIX OPraHu3MoB. J[BOWHOE OIJIOOTBOPEHUE Yy
[[BETKOBBIX pacTeHUi. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PeryJIsiiii OHTOT€HE3a Y PaCTEHUM U KUBOTHBIX.

JdemMoncTpanuu

Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuiel U cxeMel: «BereraTuBHOe pa3zMHOXKeHHE», « THUIIBI OECTIONOr0 pa3MHOKEHHSD,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXKEHHE HBIVIEHB», «Pa3MHOXKEHHE THIPBD,
«Meiioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIay,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsmoe paszButue», «Pa3BuTme MancKoro
Kyka», «Pa3zButue capanum», «Pa3zButue narymkmn», «/[BoiiHOE OIIOOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHrne CEeMsSH OJHOJOJbHBIX W JIBYJIOJIBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM LUKI MXa», <«OKU3HEHHBI LMK [ANOpOTHHUKAY,
«Knu3HeHHBIN UK COCHBI.

OO6opyioBaHMe: CBETOBOM MHUKPOCKOII, MHUKpOIIpenaparThl AWLEKIIETOK u
CIIEpMaTO30MA0B, MOJENb « [ {MKIT pa3BUTHSA JATYIKIY.

JlabopaTtopHasi pabora «/3ydeHre CTpOCHUS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.




IIpakTuyeckasi padora «BpIsiBIeHNE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX).
JlaGopaTopHas padora «CTpOoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUIN».

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hcrtopusi craHOBIeHHST U pa3BUTHUS TEHETHMKM Kak Hayku. Paboter ['. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YU€HBIX B Pa3BUTHUU TeHeTWKH. Paboter H.
K. Konsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKNE TOHIATHUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHBIE
reHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA W PEHECCUBHBIA MPU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAb, reHoTun, (eHorun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, HIUTOIOTHYECKHH, MOJICKYIISIPHO-TeHETUIECKUH.

JdeMoHcTpanun

Hoptpetsr: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Komnsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. /1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecosckuid.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIIMBAHUD.

JlabopaTopnasi pa6ora «/Ipo3oduina kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKkoH eAMHOOOpa3us
ruOpuioB mepBoro mokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akoH Menzaenss — 3aKOH
pacuieneHus npu3Hakos. L{luTosornueckue oCHOBbI MOHOTHOPUAHOIO CKpeluBaHus. ['umnoresa
YHCTOTBI F'aMeT.

AHanmusupyromee — ckpemuBaHue.  IIpoMeXyTOUHBIM  XapakTep  HACJIEIOBAHMS.
Pacmiennienue npu3HaKkoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJeI0BaHMs TPU3HAKOB. [{UToM0rH4YecKrne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CueruienHoe  HacneioBaHue — mpu3HakoB. Paboter  T. Moprana.  CuerieHHOe
HACJIEJOBAHWE TE€HOB, HApYIIEHUE CLEIJICHUS MeEXAy TIeHaMu. XPOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHHU3M OIPENEICHUS 10J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbId MOJ. ['eHeTMYecKass CTPYKTypa IMOJOBBIX
xpomocoM. HacnenoBanne npu3HakoB, CLEMIIIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucrema. IlneloTponus — MHOKECTBEHHOE JACMCTBUE IEHa.
MHoxecTBEHHBI ayulenu3M. B3aumoneincTBHE HEAUIENbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'enernyeckuil KOHTpOJIb DPAa3BUTUS PACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKkKe
(GU3MONOrMYecKUx TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuuid. ['eHermueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35SUH — MapasuT» U «XO3iUH —
MUKpoOHOM». ['eHeTHuecKkre acreKTbl KOHTPOJIS. U M3MEHEHUs HacJeICTBEHHON nH(popMaluu B
MIOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JdemMoHcTpanuun

IToprpersr: I'. Mennens, T. Mopras.

Tabnuiet u cxembl: «IlepBriii 1 BTopoil 3akoHbl Menaens», « Tpetuit 3akon Mennens»,
«AHanuzupymollee ckpeuuBanue», «Henomnoe nomunupoBanuey, « ClieNIeHHOE HACIe10BaHUE
MPU3HAKOB Y Ipo3oduibhy, «I'eneTuka nonay, «Kapuorun yenosekay, «Kapuotun 1po3o0Quis»,
«Kapuorun nrunpn», « MHOKECTBEHHBIN ayuienn3M», «B3anMoaeicTBue reHoBy.

O6opyoBaHue: MOAENH Ul IEMOHCTPALIMU 3aKOHOB €AMHO00pa3us ruOpua0B MEPBOTO
MIOKOJIEHUSI U pacIUEIUICHUs] IPU3HAKOB, MOJENb s JEMOHCTpAallMM 3aKOHa HE3aBUCHMOTO




HacJIeJ0BaHMs MPU3HAKOB, MOJICIIb ISl ICMOHCTPAIIMU CICIJICHHOTO HACJICIOBAHHS PH3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIpenapar: «/Ipo3oduiay.

IIpakTuueckass padora «/3ydeHue pe3ysibTaTOB MOHOTHMOPHUIHOTO CKPCUIMBAHUS Y
JPO30(DUITBD».

IpakTuueckas padora «/3yyeHne pe3ynbTaToOB AUTHOPUIHOTO CKpPEHIMBAHUS Y
JPO30(DUITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYNBOCTH

B3aumopneiictBue reHotuna u cpeabl npu GopMmupoBaHuHM (peHoturna. M3MEeHYHBOCTD
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NpPHU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.

Monudukarnonnas UsMeHUUBOCTh. Ponb cpenpl B hopMupoBaHUN MOIUGUKAIMOHHON
n3MeH4nBOCTH. HopMa peaknuu npusHaka. BapuanMOHHBIM psJ M BapualMOHHAs KpuBas
(B. Horanncen). CoiictBa MOAM(PHUKAITMOHHON H3MEHUYUBOCTH.

['enotunuueckass u3MeHYMBOCTh. (CBOWMCTBA TEHOTUIIMYECKOW HM3MEHYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTiBHAsI M3MEHYMBOCTh. Mei03 | MMOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTrO pa3Hoo0pa3us
B IIpeZieIax OJTHOTO BHJIA.

MyTanuonHass MU3MEHYMBOCTh. Buapl MyTalnuil: reHHbIE, XpPOMOCOMHbIE, T€HOMHBIE.
CrnoHTaHHbIE W UWHAYLUUMPOBAHHbIE MyTalUHU. SlAepHble M LUTOIUIA3MATUYECKUE MYTallUU.
Comaruueckne W MOJOBble MyTauud. [IpuymMHBI BO3HUKHOBEHMS MyTauuil. MyTareHsl U UX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOT'O IMpoliecca. 3aKOH TOMOJIOTHYECKHX
psgoB B HaciencTBeHHou wu3MeHunBocTd (H.M. BaBuiioB). BHesnepHas HM3MEHYHMBOCTH U
HACJIEJACTBEHHOCTD.

Onucenemurxa u 3MUSEHOMUKA, POlb SNUSEHEMUYECKUX (PaKmopos8 6 HACIe008aHUU U
USMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JdemMoncTpanuu

Hoptpersr: I'. ne ®pus, B. Moranucen, H. . BaBuios.

Tabmuuel 1 cxeMmbl: «Buabl u3MeHUMBOCTHY, «MoaupuKaMOHHass HW3MEHYMBOCTDHY,
«KoMOuHaTUBHAasT ~ M3MEHUYMBOCTBY,  «Meito3»,  «OmrogorBopenuey»,  «['eHeTuyeckue
3a0oJeBaHMs YeJIoBeKa», «Buapl MyTanuii».

OO6opy/ioBaHMe: )KUBbIE U TepOapHble SK3EMIUISIPbl KOMHATHBIX PAaCTEHHUM, PHUCYHKU
(poTorpadun) KUBOTHBIX C pa3TMUHBIMU BHIaMU U3MEHYHBOCTH.

JlabopaTopuasi  padora «lccienoBanne  3aKOHOMEpPHOCTEH  MOIM(UKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOM KPUBOIY.

IIpakTunyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKpPOIIpENapaTax)y.

Tema 14. I'eHeTHKa YeI0BeKa

Kapuotun denmoeka. MexayHapo/aHas MporpaMMa HCCIEIOBAaHUS TeHOMa YEIOBEKa.
MeToibl U3y4YeHHsI TeHETUKHM YETIOBEKAa: TeHEAIOTMYECKUi, OMM3HEIIOBBIN, [MTOTEHETHIYECKHIA,
MOMYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-TeHeThuecknii. COBpEeMEHHOE OIpeAesiCHHe
TE€HOTHIIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHKE, B TOM 4Hciie ¢ momoibto [TIP-
ananm3a. HacnenactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEapaclo0KEHHOCThIO. 3HAUYEHHE MEAUIMHCKOW TEeHETHKH B
MPEAOTBPAIIEHUN W JICUCHUM TEHETHYECKUX 3a00JIeBaHUN ueIoBeKa. MeIMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHUECKOT0 TPpy3a». DTHUECKUE aCIEKThI
MCCJIEIOBaHMH B 00JIACTH PEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakToOpbl MOBBIIIEHHONW YYBCTBUTEIHHOCTH YEIOBEKa K (PU3UYECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKPYXKaroIIel cpeapl. ['eHeTnueckas MpeapacroioKeHHOCTh
YyeJIOBEKa K MMaTOJIOTHSIM.

JdemoHcTpauuu



Tabauiel u cxembl: «Kapuorun yenoBeka», «MeToabl U3yUeHHs] TEHETHKH UYEIOBEKaY,
«"eneTnueckue 3a00I€BaHUS YETIOBEKAY.
IIpakTHyeckasi padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpranHu3mMoB

JloMecTukanus M CeJeKUMs. 3apoKICHHE CEJNeKIMH M JAoMecTHKauuu. YueHue H.
W. BaBmioBa o ILleHTpax NPOMCXOXKACHHS W MHOrooOpaswsi KyJbTYpHBIX pacTeHuiu. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHHUW M MOpoj >KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HacyencTBeHHOW m3MeHunBoctu H. M. BaBuioBa, ero 3Hauenue st
CEJICKIIMOHHOM PabOTHI.

Meroapl  CENEKIMOHHOW  paboThl.  MICKyCCTBEHHBI  OTOOp:  MAacCOBBIA |
WHAUBUAYAIbHBIN. JTanbl KOMOWHAIIMOHHOW CeJieKnuu. VIcTbITaHue TpPOU3BOJUTENEH 110
noToMcTBy. OTOOp MO TEHOTUITy C TOMOIIbIO OIEHKM (EHOTUIIA MOTOMCTBA U OTOOp IO
TEHOTHILY ¢ moMoupto ananusa JJHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ CENeKIMOHHOW paboThl. PaguanuoHHBI H
XUMUYECKHA MyTareHe3 KaK WCTOYHHK MYyTallMid Yy KYJbTYpPHBIX (OpPM OpraHU3MOB.
Hcnonp30oBaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJIyYEHHUsI UCXOAHOI0 MaTepuaia Jisl CeJIeKIUU.

[Tonyuyenune mnonumuouaoB. BHyTpuBugoBas rubpuauzanus. bBIM3KOPOICTBEHHOE
CKpellyBaHue, Wik UHOpuauHr. HepoacTBeHHOe cKpelyBanue, wiu ayTOpuauHr. I'etepo3uc u
ero mnpuuyuHbl. Vcmonb3oBanwe rerepo3uca B cenekiuu. OtrganéHHas TruOpUIU3alUAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTMXKEHMSI CENEKLUMU pacTeHUH u
JKUBOTHBIX. «3€1EéHas pegontoYUsLy.

CoxpaHeHne M M3y4YeHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW U UX JUKUX
poauyeil s co3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYNIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHbIX MeMo008 HAYUHbIX UCCAe008AHUL, NepedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UI.

JdemMoHcTpauuu

Ioprpersr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenxo, I1I. I1. JIykesanenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauirel u cxeMbl: «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOpa3Hsi KyJIbTYPHBIX PaCTEHUI,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CEeleKIUn»,
«Otnanénnas rudpuau3anusy, «MyTtarenes».

JlabGopaTopHasi padora «/I3ydeHne cOpTOB KyJIBTYPHBIX PACTEHUM U IMOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabGopaTopHas padora «/I3ydeHne METOZOB CEJIEKIIUN PACTEHUIN.

IIpakTnyeckas padora «IlIpuBuBKa pacTeHuin».

Ikckypenst «OCHOBHbIE METOJbI U JIOCTHKEHUS CEJEKIMU PAacTeHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO035IUCTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0TUS M CHHTETHYECKASI OMOJIOTUA

O6T)€KTBI, HCIIOJIB3YCEMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KIJICTOYHBIC MW TKAHCBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaaulimoHHas OWOTeXHONOTUs: XjebOoreueHue,
MOJIydeHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIUE. Mukpoouonorndaeckuii cuate3. OOBEKTHI
MUKpOOHoIoTHYecKuX TexHoaoruil. [I[pon3BoacTBo Oeinka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHve TEXHOJIOTMM M HMHCTPYMEHTOB  IIEJICHANIPABIEHHOIO MW3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbI0 MOJYYSHHUS] OPTAaHU3MOB U X KOMIIOHEHTOB, COACPKAIINUX
HE BCTPEYAIOIIHECS B MIPUPOIC OMOCHHTETUICCKHE Ty TH.

Krnerounas wHxeHepus. MeTosibl KyJIbTYphl KIETOK U TKaHEWH PACTEHUH W KUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anis W COMATHYECKUN 3MOpuoreHe3. lcmosb3oBaHue



TariOnJIOB B CENEKUMM pPACTeHM. [lonyuenue monoxknoHanvHulx awmumen. Hcnonvzoeanue
MOHOKIOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 meouyure. VICKycCTBEHHOE OIJIOJJOTBOPEHHE.
PekoHCTpyKIMS SIHLEKJIETOK M KIOHUPOBAHHWE >KMBOTHBIX. METOJ TpaHCIUIAHTAUUU sEep
KIIETOK. Texnonocuu 0300po6nenus, KyIbMusuposanus U MUKPOKIOHAIbHO20 PA3SMHONCEHUS
CeNbCKOXO3AUCTBEHHBIX KVIbIYD.

XpOMOCOMHAs U T€HHasl UHKeHepusl. MICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYHPOBaHUE
pexkomOunanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WHXXEHEPUH. OKOJOTUYECKHE M ITUYECKHE TPOOIEMbl TE€HHOU
WHXEHEPUHU.

Menununckue  Ouorexnosnoruu. Iloctrenomuas uudpoas  MmeauuuHa.  [IIP-
JTUArHOCTHKA. MeTaOoJIOMHBIA aHanu3, TeHOICHTPUYECKHU aHalu3 MpoTeoMa ueroBeKa s
OLICHKHM COCTOSIHMSI €T0 370pOBbsl. Vcronb3oBaHue CTBONIOBBIX KJIETOK. TaprerHas tepanust paka.
3D-Ouonmkenepust sl pa3pabOTKK (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3/IaHUsl KOMIUICKCHBIX TKaHEH COYeTaHWeM TEXHOJOTHH TpEXMEPHOro OWONPHUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIUIIUHBI.

CozaHue BEKTOPHBIX BAKIMH C II€JIbI0 00ecredyeHruss KOMOMHMPOBAHHOM 3aIMUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKiuoHupoBanus PHK-
COJZIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMAcHBIE 32a00JIeBaHMSI YeTIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

TaGouiel ~ u cxemsbl: «Mcnonb30BaHne  MUKPOOPraHU3MOB B IIPOMBILUIEHHOM
pOU3BOACTBEY, «Kilerounas nHxeHepus», «l 'eHHass UH)KEHEpUsD.

JlaGopaTopHnas padora «/3yueHre 00bEKTOB OHOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

Ikckypeus «buorexHonaorus — BakHeWIIas MPOU3BOAMTEIbHAS CHUJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOICTBO)Y.

11 KJIIACC

Tema 1. 3apoxaeHue U pa3BuTHE IBOJTIOIUOHHBIX MPeICTABIEHU B O0HOJIOTHHI

OpomonmonHass teopust Y. Jlapsuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JKu3Hb n HayuHas nearenpHOCTh Y. JlapBuHa.

JBwxymme cuiabl 3Boiouud  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXXEHMSI OPTraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTh, OOpbba 3a CyIeCTBOBaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudyeckod Teopun osBomonuu (CT3). HelitpanpHas Teopus
sBotonMM. COBpEMEHHas HBOJIIOLMOHHAS OHONOrvs. 3HaueHHE HSBOJIONMOHHON TeopuH B
(GOopMUPOBAHNY €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JdemoncTpanuu

[Moptpetsl: Apucrorens, K. Jlunnen, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe,
Y. HapsuHn, C. C. UerBepukos, W. 1. llImansraysen, Jx. Xongein, /. K. benses.

Tabauiel u cxembl: «Cucrema xuBoil npupozs! (no K. Jlunuer)y», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusM (GOpMHUpOBaHUS MPUCIIOCOOICHUNH Yy pacTeHud u
*UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyrta nyrtemectsus Y. [lapsunay», «Haxomgku
Y. lapsuna», «Dopmbl 60pbOBI 3a cymiectBoBaHue», «Ilopoasl romy6eit», «MHoroobpasue
KyJbTYpPHBIX (opM KamycTel», «[lopoabl JOMamIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. JlapBuny)», «CxemMa COOTHOIIEHHUS ABIKYIIUX CHJI 3BOTIOUHMNY», «OCHOBHBIE
MTOJIOKEHUSI CHHTETUYECKON TEOPUHN IBOJFOLIUNY.

Tema 2. MukposBoaonus 4 eé¢ pe3yabTaThl



[Momynsmus kak sneMeHTapHas eiuHula 3BoMoNUH. COBpEeMEHHBIE METOAbl OLEHKH
TeHETUYECKOT0 pa3Hoo0pa3us U CTPYKTYphI NONyJsiiuii. I3mMeHenne reHooH1a MOMyJIsIUN KakK
9JIEeMEHTApHOE SBOJIOIMOHHOE sIBJIEHUME. 3aKOH TreHeTudeckoro pasHoBecus JIx. Xapaw,
B. BaitaGepra.

DnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) SBOJIOLNMU. MyTalMOHHBINA Mpoliecc.
KomOunatuBHass m3MeHUMBOCTh. J[peli TreHOB — cilydaiiHble HEHAIpPaBICHHBIE W3MEHEHHS
4acToT aielied B momyisanusax. DhdEeKT ocHoBatTens. Dghgexm OYmMulIOUHO20 20PAbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudumsl u creocmeus. Illposenenue s¢pgexma
Opeticha eenos 6 Oorvwux u manreix nonyaayusx. Murpanun. M3o0nsamus  TOMyJISAIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndecKas (penpoayKTUBHAS).

EctectBennbiii oTOOp — HampaBisitoluii ¢Gaktop 3BomOIUH. DOpMBI €CTECTBEHHOTO
orbopa: IBHWXKYIIHMHA, CTaOWIM3UPYIOUIHMHA, pa3pbiBatomuil (qu3pyntuBHblii). IloiaoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOIUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yibTaT MHKPOAIBOJIONHMHU. BO3HUKHOBEHHE
NpUCIOCO0IeHH y opraHu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumepsl nprucnocodieHnit
y Opranm3MoB: Mopdonorndyeckue, (QU3HOIOTHIECKHE, OWOXUMHUYECKHE, ITOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. BupooOpazoBaHue kak pe3ysibTaT MUKPOIBOJIOIMH.
Wzomsimust — kimroueBoit  aktop BumooOpazoBanus. Ilytu u cnocoObl BuA00Opa3oBaHUS:
alionaTpuieckoe  (reorpauyeckoe), CHUMIATPUYECKOoe (IKOIOTHYECKOE), «MTHOBEHHOE
(monummonan3anus, rtudpuanuzanus). JIuTenbHOCTh SBONIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OMOIOTHIECKOTO pa3HO00pas3usl.

Ponbp 2BOMIOLMOHHON OMONIOTMU B pa3pabOTKEe HAYYHBIX METOIOB COXpaHEHUs
O6nopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLHUS IApPa3sUTOB M MX XO035€B. MeXaHH3MbI
dbopMUpOBaHUS YCTOWYMBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEMl.

JdemMoHcTpanuu

Hoptpertsr: C. C. YerBepukos, . Maiip.

Tabmuiel 1 cxembl: «MyTallMOHHAs W3MEHYMBOCTHY», «[lomymsiiuonHas CTpyKTypa
Buga», «Cxema mposBIeHUs 3aKkoHa Xapau—BaitHOepra», «JIBmKyiine CHIIBI 3BOIIOIUNY,
«OJKoyoruyeckas M30JSIIMS MOMYJSU ceBaHCKON ¢openn», «['eorpaduyeckas u30aALUSA
JUCTBEHHHIIBI CHOMPCKOM M TUCTBEHHUIIBI AaypcKoit», «[lomynsiuoHHbIe BOJTHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro oTOopay, «®Dopmbl O0OphOBI 3a
CYyILIECTBOBaHUE, «MHaycTpuanbHbIi MEJaHU3M», «KuBblie HCKOIIaeMBbIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIXY,
«®Duznonoruueckue agantanun», «IIpucrnoco6eHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBbHOCTBY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoae», «CrnocoOsl
BugooOpa3oBanus», «l'eorpaduueckoe BUmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«JKOJIOTUYECKOe BHU000pa3oBaHue BUIOB cuHuI, «[lomumionasr pacrenmity, «KamyctHo-
peneyHbIid THOPUIY.

ObopynoBanue: repdapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dyuesa IMTHUIl U 3Bepel C
npUMepaMu pa3IMYHbIX MPUCIOCOONICHUH, Yyuelna MTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOAMHU.

JlaGopaTopHasi padora «BplIsiBIeHNEe H3MEHYUBOCTH y 0COOEH OJTHOTO BUIA».

JlabopaTopuasi padorta «IIpucnocobnenuss OpraHu3MOB U HUX  OTHOCHUTENbHAS
EIeCO00Pa3HOCThY.

JladopaTopuasi paboTa «CpaBHEHHE BUAO0B [0 MOP(POJIOTHIECKOMY KPUTEPHIO).

Tema 3. MakposBosonust 4 eé pe3yabTaThl
MeTO)IBI N3YyUYCHUA MAaKpO3BOJIFOITUH. ITaneonTONIOTHUECKHE MCTOABbI U3YUCHUA
sBostou. Ilepexonnbie opmMbl U PUIOTEHETHYECKUE PSIbI OPraHU3MOB.



buoreorpaduueckne Metoasl wu3yudeHus oHBomronuud. CpaBHeHue Giopbl u  (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUabI-DHIEMUKHA U PETUKTHI.

DOMOpPHUOIOTHYECKHe U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOIbI U3YUYEHHS SBOJIOIHH.
['eHeTHYEeCKUE MEXAaHU3MBI JBOJIOIMH OHTOTCHE3a W TOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
['omMonornyHbie ¥ aHATOTMYHBbIE OpraHbl. PyuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyISIpHO-
FeHETHYECKHEe, OWOXMMHYECKME M  MAaTeMaTUYeCKUE METOAbl HM3YYCHUS  OBOJIIOIHH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUYECKHX JEPEBLEB.

XPOMOCOMHBIE MYTAaIlUU M SBOJIFOIHSI TEHOMOB.

O6mme  3akoHOMEpHOCTH  (TIpaBWJIA)  SBOJIOUMH. [lpunyun  cmeHvl  QyHKYuUll.
HeobpaTtumocTs 3BoMONNMK. AanTUBHAS paauaiis. HepaBHOMEPHOCTh TEMITOB BOJIOIIUH.

JdemoHcTpauuu

Hoptpetsl: K. M. bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['exkenb.

Tabnuiel U cxembl: «DUTOTEHETUYECKUM P JIOMIAIN», K APXEONTEPUKCY, «3BEpO3yObIe
sepby, «Creronedansy, «Puanodureny, «CemMeHHBIE TAOPOTHUKWY, «buoreorpaduueckue
30HBI 3emnu», «pelid xoHTHHEHTOBY, «PemukTel»y, «HauanmpHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS  TIO3BOHOYHBIX  JKHBOTHBIX», «[ OMOJOTMYHBIE W  aHAJIOTHUYHBIC  OpPTaHbD»,
«PynumeHTh», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YesloBeKa W MuMnaH3e», «l1aBHbIE
HAIPABIICHUS IBOIONNNY, «O0IIHEe 3aKOHOMEPHOCTH BOJTIOIIAN.

O6opynoBaHue: KOJUIEKIMH, TrepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYJAMMCHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BuTHe )KM3HU Ha 3emJie

Hayunble rumoTessl MPOUCXOXKIEHHUS XKH3HM Ha 3emie. AOuWOreHe3 M IaHCIEPMUS.
JloHayuHblEe TPEICTABICHMUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
CaMO03apOoKJICHUS KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tambl HeopraHudeckol ospomonmu. [lnaHeraphas (Teosoruyeckas)
ABOJIIOLIMS. XHMMHMUYECKas HBOJIOLUS. AOHOreHHBIH CHHTE3 OpPraHMYeCKHX BEIEeCTB U3
Heoprannueckux. Omneir C. Mumnepa u I'. FOpu. OOpa3oBanue moauMepoB M3 MOHOMEPOB.
Koanepsarnas runoreza A. W. Onapuna, rumnore3a mnepBuuyHoro OynboHa JIxk. XomnzaeiiHa,
reHeruyeckas runoresa I'. Mémepa. Pudosumsi (T. Uek) u runoresa «mupa PHK» V. I'unGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopus 3emmm u meroasl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M a0COJIOTHAsE  IEOXPOHOJIOTHS.
['eoxpoHOIOrMUEcKas IKaja: 30Hbl, IPbl, IEPHUOBI, JTTOXH.

HavansHele 3Tansl opraHnyeckor 3BOIONNU. [osBIIEHHE W 3BOJIIOIUS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOMIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl BOJNIOIMU BBICHIMX pacTeHuidl. OCHOBHBIE apoMOP(O3bl pacTEeHUil.
Beixon pacrenuit Ha cymry. llosiBieHuMe CHOpOBBIX pPACTEHMII M 3aBOEBAHWE HMMH CYIIN.
CemeHnHble pacTeHusl. [IponcxokaeHne IBETKOBBIX PACTEHUH.

OcHOBHbBIE ATamnbl 3BOJIOLMUU XKUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
JKUBOTHBIE. JKU3HB B BOJE. DBOMIOIMS MMO3BOHOYHBIX. [Iponcxoknenne aMmpuOuil U penTHIIIiA.
[Tpoucxoxnaenue Mmiekonurtaromux MU nTul. llpuHmmn kmrodyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.



Pazputne xu3Hu Ha 3emie MO 3paM M NEpUoAaM: apxel, MPOTEepPO30M, Maneo30M,
Me3030H, KaitHo30i#. O0Ias XapakTeprucTUKa KIMMarTa U TeoJIOTHUecKuX mporeccoB. [losBienne
U PacCLBET XapaKTEPHbIX OPraHU3MOB. YTJI€00pa30oBaHUE: €ro YCJIOBUS U BIMSHUE Ha ra3oBbIN
cocTtaB aTMoc(hephl.

MaccoBble BBIMHpaHHUS — HKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaencTBus
MacCOBBIX BhIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobenHoctu. IIpobiema
COXpaHeHMs Oropa3HooOpasus Ha 3emie.

CoBpeMeHHasE cUCTeMa OpraHu4ecKoro Mupa. IIpuHIUIBl K1acCu(pUKAIMU OPraHu3MOB.
OcCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpetsl: @. Penu, JI. Cnamnannanu, JI. [lacrep, U. U. MeunukoB, A. W. Onapuh,
Jx. Xongeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmunbl 1 cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. [Tactepa mo u3ydenuro
camo3apokJeHus: ku3Huw», «Cxema omnbita C. Mumnepa, I'. FOpu», «Otanbl HeopraHu4ecKon
sBoNIOLIMMY, «I'eoxpoHosornyeckas mkana», «HadalbHble 3Tanbl OPraHUYECKON 3BOIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOMOreHe3a», «CucremMa 3IKHBOM MPHUPOIBD),
«Ctpoenue Bupyca», «Apomopdo3bl pacteHuit», «Punnopute», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOrOKIETOYHBIE BOoJopociun», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTUSA JKHBOTHOIO MHpay,
«ApomMopho3bsl  KUBOTHBIX», «[Ipocteiimme», «Kumeunononoctasiey, «llmockue dYepBu»,
«HieHnucronorue», «PbI10BDY, «3eMHOBOJHBIEY, «IIpecmpikaromuecs», «IItnupm,
«Muexkonuraromuey, «Pa3BuTue KM3HM B apXeWckou adpe», «Pa3BuTue IKHM3HH B
IIPOTEPO30MCKON 3pe», «Pa3sBuTue JXKU3HM B MAJCO30MCKOM d3pey», «Pa3BurTHe XU3HU B
Me3030MCKOl 3pe», «Pa3BuTue KU3HHM B KailHO30MHCKOM »dpey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAY.

OObopyaoBanue: repdapu  pacTeHU Pa3IUYHBIX OT/AEJIOB, KOJUICKIIMM HACEKOMBIX,
BJIIQKHBIC IIpEeNapaThl >KMBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl M 3BEpei, KOJUIEKIMH OKAaMEHEIOCTEeH, MOJIe3HBIX
HCKOIIAEMBIX, MYJISKA OPIraHUUYECKUX OCTATKOB OPTaHNU3MOB.

BupryanbHas nadopatopHasi padora «MogenupoBanue onbiToB Musuiepa—tOpu 1o
U3yYEHHUIO Aa0MOT€HHOT0 CHHTE3a OpPraHNYeCKUX COeIMHEHH B IEpBUYHOM aTMochepey.

JlabopaTopnasi pa6ora «/3ydeHne M ONHMCaHME MCKONAEMBbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IpakTnyeckas padora «/3yueHne o0coOEHHOCTEW CTPOEHUS PACTEHMH pas3HbIX
OTJIEJIOBY.

IpakTnyeckass  padora «/3yueHue  ocoOeHHOCTEH  CTPOECHHS  MO3BOHOYHBIX
JKUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pazgensl u 3agaun anTponosioruu. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHE TIPEICTABICHUN O MPOUCXOXKJICHUU YeNIOBEKa. PeTurro3Hbie BO33PEHHS.
CoBpeMeHHbIE HAyUHbIE TEOPUH.

CxoncTBO UenoBeKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE TIOJNOKCHHE YelIOBEKa.
CBuzeTenbCcTBA CXOJCTBA UENOBEKAa C JKMBOTHBIMH: CpPaBHHTEIHHO-MOP(]OIOTrHUecKHe,
aMOpHOTIOoTHYECKHe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIUYHs dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBwxkyme  cuibl  (pakTopel)  aHTPOMOTeHe3a:  OWMONOTUYECKHE,  COIHANIbHBIC.
CootHo1ieHre OMOJOTMYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaIMM AHTPOIIOTeHe3a. PaHHME YeroBekooOpasHbie 00e3bsiHbI (IPOKOHCYJIBI)
Y paHHUE TIOHTUJIBI — O0IIKE TPEIKN YeJIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JIBYHOTHE TpeaKu JiroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHUS Opyauil Tpyna. UemoBek
MPSIMOXOJISIINI U TIEPBBIN BBIXOJ Ntofel 3a mpenensl Adpuku. YenoBek reiinenbOeprekuit —
001l mpeoK HeaHIePTaIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOro. YenoBek HeaH epTaibCKui
KaK BHJ JIIOJEH XOJOJHOIO KiIMMara. YermoBeK pa3syMHbIH COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
YeJI0BeK, OCBOGHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka u najieoreHoOMHKa.

DBOIIIOLUSL COBPEMEHHOTO uesoBeKa. EcTecTBEHHBIH OTOOp B MOMYJSMIMAX YEIIOBEKa.
MyTtanuonssiii porecc U noaumopdusm. [lomyssiuonHble BOIHBI, Ipeil() reHoB, MUTpaLUs U
«a(h ekt ocHOBaTENSH» B MOMYJISIIUAX COBPEMEHHOT'O YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBporneouHas (eBpasuiickas),
aBCTpaIO-HErpOuIHAsl (PKBATOpHUAJIbHASI), MOHTOJIOMIHAsL (a3MATCKO-aMepuKaHcKas). Bpems u
IyTH pacCEeJICHHsl 4YeloBeKa IO I[uiaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIOCOONCHHOCTh  4YeloBeKa K  PasHbIM  yCIOBHUSAM
OKpyXaromieil cpeapl. BiausiHue reorpaduueckoil cpenbl U jpeiida reHoB Ha MOpPHOIOTHIO U
(U3UOIIOTHIO YeTIOBEKaA.

MexXIuCcUuIUIMHApHBIE METOAbl B (u3MuYecKoil (OMOJOTHYECKOW) aHTPOIOIOTHH.
OBOJIIOMOHHAS ~ AHTPOIIOJIOTMST M [aJCOAHTPOIIOJIOTHUSL  YEJIOBEYECKUX  IOITYJISILMM.
buoconuanpHple  HMcclieqOBaHUA ~— NPUPOJbI  uenoBeka.  MccnegoBaHue — KO3BONIOLUU
OMOJOrNYECKOr0 U COLUAIBHOIO B YEJIOBEKE.

JdeMoHcTpanun

Hoptpetst: Y. JdapBun, JI. Jluku, A. A. Porunckuit, M. M. ['epacumos.

TaGnauiel w1 cxembl: «MeTonbl  aHTPOMONOTUN», «[ OOBHOW MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «/[BWXKylIMEe CHUJIBI AHTPOINOreHe3a», «DBOJIIOIUOHHOE JPEBO YEIOBEKay,
«ABcTpanonutek», «4enoBek ymenblit», «HenoBek NpAMOXOIAIIUi», «JleHUCOBCKUI YeI0BEK»
«Heangepraneup», «KpomanboHubl», «lIpenku uenoBeka», «ITambl HBOJIOLNUU YEJIOBEKa,
«Pacepl yenoBekay.

O6opyoBaHue: MYJISKA OKAMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHOU KyJIbTYpPhl IPEIKOB
4yeJoBeKa, penpoAykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMU U OMOJICHCKUMU
CIO)KETaMH MPOUCXOXKACHUS YelloBeka, ¢poTtorpaduy HaAXOJ0K UCKOMAEMbIX OCTAaTKOB YeNIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera 4YeJOBEeKa M Yeperna MIMMIIaH3€, MOJEIb KUCTH YelIOBEKa U
KHCTH IIMMITaH3€, MOJIETI TOPCa MPEIKOB YeJIOBEKa.

JlabopaTopuasi pa6ota «/3yueHne OCOOEHHOCTE CTpPOEHHUsl CKelleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKIECHUEM.

IIpakTHyeckasi padora «l3yueHne HKOJIOTMYECKUX aIaNTALNI YETOBEKAY.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOLICHHMSAX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKPY KaloLIel cpeaoi

3apoxaeHue W pa3BuUTHE OSKojoruu B Tpyaax A.I'ym6onsara, K. @.Pyave, H.
A. CeseproBa, J. I'ekkensi, A. Tercnu, B. H. CykauéBa. Paznenst u 3amaun skosnoruu. CBsi3b
HKOJIOTUH C IPYTUMHU HayKaMH.

Metonasl 3xonoruu. IloneBsie HaOMOACHNU. DKCIEPUMEHThI B AKOJIOTMU: NPUPOIHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY’KaIOLIeH Cpesbl: JOKaJIbHbIH,
PETHOHAIILHBIN U TJI00ATLHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHWM JUIS YeloBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeJloBEeYeCTBAa C MNpUponod. POpMHpOBAaHME SKOJOTUYECKOM KYJIBTYphl M
HKOJIOTMUECKON IPaMOTHOCTU HACEJICHUS.

JdemMoHcTpanuun

Ioptpetst: A. I'ym6onear, K. @. Pynse, H. A. CeBeprioB, D. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabnuuer u cxembl: «Pa3zziensl skog0run», «MeTobl SK0IOrun», «CxemMa MOHUTOPUHTA
OKPYXAIOIIEH CpeabDy».




JlaGopaTopHas padora «/3ydyeHre METOOB YKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia O0UTAHUSA

Okonorndyeckue (akropel M 3aKOHOMepHOCTHM uX JeicrBusa.  Kiaccudukanus
IKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTU JIeHCTBUA 3Kojoruueckux ¢akropos. IIpaBmio munumyma (K. IlInpenrens,
1O. JInbux). TonepaHnTHOCTh. DBPUOMOHTHBIC U CTCHOOHMOHTHBIC OPTAHU3MBI.

AbuoTtndeckue pakTopsl. CBEeT Kak dKooruvyeckuii pakrop. [leficTBue pa3sHBIX yU4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOILIEHHIO K cBeTy. CurHanbHas posb cBeTa. DOTONEpHOAN3M.

Temmeparypa kak skosorumueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHHU3MBI.
[TolikunoTepMHble 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorndeckuid daxtop. IlpucnocoOnenuss pacteHuil K MoIepKaHUIO
BojHOro Oamanca. Kilaccudukanms pacteHuid mo oTHouleHuto K Boje. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHHsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAas, NMOYBCHHAs, ITyOMHHas
NOJIIOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOWTaHUsA
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K )KU3HU B pa3HbIX cpejiax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pPUTMbI. CyTOUYHBIE M TOAMYHBIE
put™msl. [Iprcnoco01eHHOCT OPraHu3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

XKuznennsie Gpopmbl oprann3moB. [lonstue o xuzHeHHOH (hopme. JKu3HeHHBIE (OPMBI
pacTeHMi: nepeBbs, KyCTapHHMKH, KYCTapHHUYKHM, MHOTIOJETHUE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennsle (GOpPMBI IKUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne ¢dakropel. Buasl OMOTHYECKMX  B3aWMOJCHCTBUN: KOHKYPEHIIHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumoneHCTBUS  (TONHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO HCKIIIOUEHUSI.

JdemMoncTpanuu

Tabnuibl U cxembl: «Ikosornueckue GakTopeDy, «CBETOBOM CHEKTP», « IKOJIOTHUECKUE
IPYIIBI )KUBOTHBIX 110 OTHOLLIEHUIO K CBETY», « TeNI0OKpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOrMYECKUE aJanTalli XKUBOTHBIX», «Cpeapl OOUTaHUS OPraHU3MOBY,
«buonornyeckue puTMbD, «KuzHeHHble GOpPMBI pacTeHU», « K13HEHHbIE (POPMBI )KHUBOTHBIX»,
«IJKocUCcTeMa IIUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemu nurtanusy,
«XumHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «Kommencanusmy».

OObopynoBanue: repdapu  pacTeHUNW U KUBOTHBIX, TMPUCIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJNIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTteHus, repOapuul M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHuid, uydeira MTULl M 3Beped, repOapuu pacTeHHM, OTHOCSIIMXCS K TUrpodpuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYII, KOJUIEKIUH IKUBOTHBIX,
OoOWTAIONIMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMH PACcTeHUH M KUBOTHBIX, 00JIaJaronInx
YepTaMyd TMPUCIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH JKU3HU, TepOapuu Hu
KOJUIEKIIUM PACTEHUH W JKUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YUYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTopnasi pabora «BblsiBneHre npucnocobaeHuii OpraHu3MoB K BIUSHUIO CBETa.

JlaGopaTtopnass pa6ora «BpIABICHHE NPUCTIOCOOJIEHUI OpPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

JlaGopaTopnasi padora «AHAaTOMHYECKHE OCOOEHHOCTH PACTEHMH W3 pa3HBIX MECT
oOUTaHUN.




Tema 8. JxoJiorusi BUA0B U MOILYJISIIUIA

DKOJOTUYECKHE XapaKTePUCTHKH MOMysiuu. [Tomymsmus kak Ouoiornyeckasi cucreMa.
Pons HeomgHOpOmHOCTH cpefbl, (pU3HUECKHUX OapbepoB W OCOOCHHOCTEH OHWOJOTHH BHUIOB B
(hOopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI OMyJisiuii. OCHOBHBIC TIOKA3aTEIH MTOMYJISIIH:
YHCIIEHHOCTh, IUIOTHOCTb, BO3pPACTHAs W IOJOBasg CTPYKTYpa, POKIAAEMOCTb, MPHUPOCT, TEMII
poCTa, CMEPTHOCTb, MUTPALIMSL.

DKojoruyeckas CTpykrypa nonyiasiuud. OUeHKa YMCIEHHOCTH momnyssuuu. Jlunamuka
MOMYJSIUUK U €€ peryyisiuusa. buoTnueckuii moTeHuran nonyiasiuud. MoaenupoBaHue TUMHAMUKA
nonyisiuuu. KpuBble pocta 4YuciaeHHOCTH mnonyssiuud. Kpubble BbDKMBaHMS. Perynsuus
YHCICHHOCTH TIOMYJISIIANA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUe CTpaTterud BUnoB (r- u K-ctparerun).

[Tonatue 00 oKojormyeckod Huie Buaa. MectooOuTanue. MHOroMepHas MOJAEIb
skosiornyeckot Humu .M. Xarunncona. Pazmepsl skosiorndeckoid Humu. [loreHnuansHas u
pean30BaHHAs HUILIHU.

Bun xak cucrema nomynauuii. Apeanbl BUAOB. BBl M HMX KU3HEHHBIE CTpPATErHH.
DKOIOrNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTpalluid >KUMBOTHBIX. buosiornueckue wWHBa3uU
4y>KEPOJIHBIX BUJIOB.

JdeMoHcTpanun
[optper: Ix. . XaT4nHCOH.
Tabauist u CXEMBbI: « DKOJIOTHYECKUE XapaKTepPUCTUKHU MOMYJIALIH,

«IIpocTpaHCTBEHHass CTPyKTypa mOmyisiun», «Bo3pacTHple nUpamMuabl  MOMYJISIIIAN,
«CKOpOCTh  3acefieHHs IOBEPXHOCTH 3€MJIM  pa3MyHbIMM  opraHusmamu», «Mojenb
skoJstorndyeckor Huimu Jix. M. XaTtunHcoHay.

O6opynoBanue: repOapuy pacCTeHU, KOJIEKINN )KUBOTHBIX.

JladopaTopnasi pa6ota «IIpucnocoOneHus ceMsH paCTeHUI K pacCeICHUIO.

Tema 9. Jkos0rus coodumecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXAy OpraHu3Mam B
OuoreHo3e.

Okocuctema kak OTkpeiTas cuctema (A. [Ix. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpPTaHW3MOB B JKOCHUCTEME: TPOAYIEHTHI, KOHCYMEHTBI, PEIyleHThl. Tpodudueckne ypOBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 010Kk dKocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopoT BeIecTB 1 MOTOK YHEPTUU B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeNM »JKOCUCTeMBbl. buomacca W TPOAYKIHSA. DKOJIOTHYECKHE
MTUPAMH/IBI YUCEIT, OMOMACCHI U DHEPTHH.

Junamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCHM M UX TPUYUHBL. AHTPOIOTCHHBIE BO3JCHCTBUS Ha CYKIIECCHU.
KnmakcHoe coobmectBo. buopa3zHooOpasue u IMONHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[TpupoaHBIE YKOCUCTEMBI. DKOCUCmeMbl 03D U peK. DKocucmemvl MOpell U OKeaHOs.
DKrocucmemvl myHop, 1ecos, cmenetl, NyCMmbiHb.

AHTpOTIOTEHHBIE  YKOCHCTEMBI. ATpO3KOCHCTeMa. ArporeHo3. Pazmuums Mexmy
AHTPONOTEHHBIMU U TIPUPOTHBIMU IKOCHUCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas diopa u dayHa.
CunaHTpomnu3anus TropoJcKoi (¢ayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHMUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
sKkocuctemax. Poiv  kackaonoco s¢hghexkma u  6u008-30ugpukamopos (Kirouesvlx 6udog) 8



@yHrkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM UM BEUIECTB MEXIYy CMEXHBIMU
DKOCUCTEMaMH. Y CTOWYMBOCTb OpPraHU3MOB, IOMYJSILMM U DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPOIOTE€HHBIX BO3/1EHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HeHUll  pA3HbIX MUN08 HA  CYOOP2AHUIMEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U OKOCUCMEMHOM YPOBHAX, OCHOBbl IKOI02UHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeus. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemMoHcTpanuu

[optpert: A. [Ix. Tencnu.

Tabnuibl u cxembl: «CTpyKTypa OMOLIEHO3a», « DKOCHCTEMA IIHUPOKOIUCTBEHHOTO JIECa,
«JKocHucTeMa XBOMHOTO Jeca»y, «DyHKIMOHAIbHBIE TIPYIIIBI OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemiectB B 9KocucTeMe», «llenmum mnuTaHMs (macTOWINHASA, JIETPUTHAS)Y,
«JKoNoruyeckas mupaMmujia ynucem», « IKoJorudyeckas nupamuaa 0MoMaccedy, « JKOJIOorudecKas
nupampia sHeprum», «OOpazoBanue Oosota», «l[lepBuunas cykmeccusi», «BoccraHoBinenue
jeca mociie moxkapay, «IJKocHcTemMa 03epa», «ArpoueHos», «KpyroBopoT BemeCTB M MOTOK
SHEPruM B arpoueHose», «IIpumepsl ypdoskocucTem».

O6opynoBanue: repOapuy pacTeHUM, KOIEKIIMA HACEKOMBIX, yyuyesna NTHUI] U 3BEpei,
repOapuu KyJIbTYPHBIX M JUKOPACTYIIUX PACTCHHUN, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IpakTnuyeckas padora «/3yyeHue u onrcaHue ypoo3KOCHUCTEMBbDY.

JlaGopaTopuas padora «/3ydyenue pazHooOpa3usi MEIKUX IMOYBEHHBIX YWICHUCTOHOTHX
B Pa3HbIX SKOCUCTEMAX).

IKCKypenus «IKCKypcHsl B TUIIMYHBIA OuoreoneHos (B AyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKypCHsl B arpodKOCUCTEMY (Ha I0JIE€ WIIA B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — rinodanbHas IKocUcTEMA

buocdepa — obmiermanetapuast o6osiouka 3emiin, T€ CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTHe npeacraBnenuii o buochepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocepe. Obnactu 6uochepsl u e€ cocras. JKupoe BemiecTBo Onocepsl U ero GyHKINN.

3aKOHOMEPHOCTH CylIecTBOBaHUs Ornocdepsl. OcoOeHHOCTH GUOoCchephl Kak TI00anbHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMoreoXMMHYECKHe UKIBI (YIiiepo/a, a3ota). PUTMUUHOCTS siBIeHu# B Ouocdepe.

3oHanbHOCTh Onocdepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYLIN: TyHJIpa, XBOWHBIE
jeca, CMEUIaHHbIe U INIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CaBaHHbI, yCTIHH, TPOIMUYECKHUE Jieca,
BBICOKOTOpbsl. Kinmar, pacTuTebHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CtpykTypa W (QYHKUUS >KUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOro IMOTEHLIHaNa M|
O6rochepHbIX PYHKITHI.

JdemMoncTpanuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabnuuer u cxembl: «I'eocdepsr 3emmy», «KpyroBopoT azora B npupozae», «Kpyrosopot
yraepoaa B mpupojae», «Kpyrosopot kucinopoaa B npuponae», «KpyroBopor Bojibl B MpUPOIEY,
«OcHoBHble OMOMBI cymmy», «Kinmatnueckue mosica 3emum», «TyHapa», «Taiiray,
«Cmemannbii  nec», «llIupokomuctBeHHbld Jec», «Cremby», «CaBanHHay, «llycThiHSY,
«Tponmyeckuii nec».

ObopynoBanue: repoapuy pacTeHUN pa3HBIX OMOMOB, KOJUIEKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJOTHYECKHe KPHU3UChl M WX TMPUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouochepy.
3arpsi3HeHUEe BO3AYIIHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.



AHTpPOIIOT€HHOE BO3JICUCTBME HAa PACTUTEIBHBIA M JKUBOTHBIM Mup. OXxpaHa
PaCTUTENBHOTO U KMBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl NpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYSCKHE
HapKH.

OcHOBHbIE MIPUHIIMIIBI YCTORYUBOTO Pa3BUTHI YeJIOBEUECTBA U MPUPOIbl. ParonansHoe
NPUPOJIONIONB30BAHUE M COXpaHEHHE Ouojormueckoro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3Butue METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTACHBIX TEXHOT'€HHBIX
npouieccoB. Cucmemnule uccneo008anus nepexooa K pecypcocbepezarouyet u
KOHKYPEeHMOCNnOcoOHotl  3Hepeemuke. buonocuueckoe  pasnoobpasue  u  b6uopecypcewi.
Hayuonanenvle ungopmayuonnsvie cucmemvl, obecneyusaowue O0OCMyn K uHgopmayuu no
COCMOSIHUIO OMOeNbHblX 6Uu008 u 3kocucmem. (OCHOB8bI dKOpeaburumayuy 3KOCUCEM U
cnoco606 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanun

Tabmuuber W cxeMmbl: «3arps3HeHre arMocdepbl», «3arps3HeHue ruapochepb,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekr», «Ocobo oxpaHsiemMble NPUPOIHBIC
TEppUTOPUNY, «Mozenu yrnpasisieMoro Mupay.

O6opynoBanue: Gororpaduu oXpaHseMbIX pacTeHUl U kUBOTHBIX KpacHoli kuuru Poccuiickoit
®enepaunn, KpacHol KHUTH pErvoHa.

INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OO0YYaIOIIUMMCS
MPOrpaMM CPeTHETo 00IIero 00pa3oBaHus: TMUYHOCTHEBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPOrpaMMBEI I1O Oonosornu BBIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHHCKOW  Tpa)kTaHCKOU
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHIO, CaMOCTOSITEIbHOCTH u
CaMOOIIPEACIICHULIO, Haluvue momueayuu K 06yLICHI/IIO 6I/IOHOFI/II/I, yeirenanpaeileHHoe
passumue BHYTPSCHHUX yOCKICHUN JTHYHOCTH HA OCHOBE KITFOUYCBBIX IICHHOCTEH M NCTOPUICCKUX
TpaiuLU{ pa3BUTUS OUOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOLTUXCS
PYKOBOACTBOBATHCA B cBOet ACATCIIbHOCTHU IIECHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH,
MPUCYHIMMH CHCTEME OHMOJIOIMYECKOTO 00pa3OBaHUsl, Haluuue npasoco3HaHus SIKOJIOTHIECKON
KYJbTYPbl, CHOCOOHOCMU CMA8UMb 1IN U CTPOUTD KUZHEHHBIE MJIaHbI.

JIMYHOCTHBIE PE3YNbTAThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y‘-Ie6HOI\/’I U BOCIIMTATEILHOU JACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0IIecTBe TpaBWIaMH W HOPMAaMH TOBEJICHHS M CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHMS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHsI, Pa3BUTHsI BHYTPEHHEHW MO3HMIIMU JTUYHOCTH, MATPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPaBOIOPALAKY, YEIOBEKY TpyZa W CTaplieMy IIOKOJIEHWUIO, B3aUMHOIO
YBOXKEHHS, OEpPEeKHOTO  OTHOIICHHWS K  KyJIbTypHOMY  HACIEOUI0O U TPAJAULUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS yUeOHOTOo npeaMeTa « buonorus» JOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHHUX



yOeXKIACHUIM, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
paclIupeHe KU3HEHHOTO OIbITa U ONbITA AEATEIbHOCTH B IPOLIECCE PEaIU3allid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIUTAHUS:

*c(OpMUPOBAHHOCTh TPAXKIAHCKOW MMO3UIMU OOYy4YalolIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIEeCTBa;

*0CO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MHpaB M OOS3aHHOCTEH, YBa)K€HUE 3aKOHA H
IIPABOIIOPSJIKA;

*TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENbHOCTH MPU CO3JAaHUM Y4eOHBIX
NPOCKTOB, PEUICHUHM Y4YeOHbIX W TO3HABATENBHBIX 3aJ]ad, BBITOJHEHHH OHOJIOTMYECKUX
3KCIEPUMEHTOB;

*CIOCOOHOCTD  ONpENeNATh COOCTBEHHYIO MO3HMIMIO IO OTHOLICHHWIO K SBJICHUSAM
COBPEMEHHOM KU3HU U O0BSICHSATH €€,

*YMEHUE YUYUTBIBATH B CBOUX JICHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU YyOEKICHUAMHU, KYJIbTYPHBIMH IEHHOCTSMU U COLUATBHBIM
MIOJIOKEHUEM;

*TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX M HUCCIEIOBATEIbCKUX 3a]a4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

*TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

*COPMUPOBAHHOCTh  POCCHUHCKOW  TPAXKIAHCKOH  HMJICHTHYHOCTH, IATPHOTHU3MA,
YBaXX€HUSA K CBOEMY HAapoOJy, YyBCTBA OTBETCTBEHHOCTH mepen PonuHOM, ropoctu 3a cBou
Kpai, cBOK PonnHy, CBOM S3BIK M KyJIBTYPY, IPOLUIOE M HACTOSALIEE MHOIOHAIIMOHAIBHOIO
Haposa Poccuu;

*IICHHOCTHOE OTHOLIECHHE K MPUPOJHOMY HACIEAUIO M NaMSATHUKAM IPUPOJIBI,
JOCTH>KeHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

*CcrnocoOHOCTh OILIGHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJEHHME M pPa3BUTHE
OMOJIOTUY, TOHUMAaHH 3HAU€HUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YETIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

*uneiiHasg  yOeXIEHHOCTb, TOTOBHOCTh K ClyXkeHH0o U 3ammure OteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

*0CO3HaHUE JTYXOBHBIX IIEHHOCTEH POCCUNCKOTO HAPO/Ia;

*c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, 3TUUECKOTO ITOBE/ICHUS;

*crnocoOHOCTh OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHbBIE PELICHUS], OPUEHTUPYSAChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

*0Cco3HaHUE JINYHOTO BKJIaJa B IOCTPOEHHE YCTOWYMBOrO OyayIIEro;

*OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJAUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CeMEWHOM XKM3HU B COOTBETCTBUU C TPAJAMULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

*3CTEeTUYECKOe OTHOILIEHHE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

*MOHMMAaHNE SMOIIMOHATIBHOTO BO3/ICHCTBHSI JKUBOM MPUPOJIBI U €€ LIEHHOCTH;

*TOTOBHOCTh K CaMOBBIPQ)KEHHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMJICHHUE IPOSBIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) pusuueckoro  BocnuTaHUsL, (OPMHPOBAHHSI  KYJbTYPbl  3I0pPOBbS U
IMOLMOHAIBLHOIO 0JIArONOTyYusi:

*NMOHUMAHUE W peaau3alus 3J0pOBOr0 M 0e30macHoro o0pasza KU3HH (370pOBOE
nuTaHue, COOMI0ICHIEe TUTHEHUYECKUX MPaBUI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATUN U



OTIbIXa, peryispHas pusnueckasi aKTUBHOCTb), OEPEXKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

*NOHMMAHUE LIEHHOCTU IpPaBW HHAMBUIYaJIbHOTO M KOJUJIEKTUBHOIO O€30I1aCHOTO
MIOBE/ICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

*OCO3HAaHUE IMOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHHUS aJKOIOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

*TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MaCTePCTBa, TPYA0JII00HE;

*TOTOBHOCTh K  AKTHUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOW M COLMAIbHOU
HANpaBJICHHOCTH, CIMOCOOHOCTh MHUIMHPOBATDH, IUIAHHUPOBATH M CAMOCTOSITEIBHO BBIIOJIHSITH
TaKyto JIesTeIbHOCTb;

*HHTEpeC K pa3iuyHbIM chepaM NpodecCHoHaTbHON eSITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBII BBIOOP OyAyIIell Ipodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIAHBI;

*TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKECHUN BCEH
KHU3HH,

7) 3KOJIOTHYECKOTO BOCTIUTAHHUSI:

*3KOJIOTMYECKH 11eJ1ec000pa3Hoe OTHOLIEHHWE K HPUPOJe KaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIIeCTBOBAHMUS;

*MOBBILIEHUE YPOBHS 3KOJOIMUYECKON KYJbTYpbl: MPUOOPETEHHUE OIbITA IJIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYXKaIOIIEeH Cpeibl;

*0CO3HaHUE I100ATBLHOI0 XapaKTepa FKOJIOTHUYECKUX MPOOJIeM U ITyTel UX pelIeHus;

*CIOCOOHOCTh HMCMOJIB30BaTh TMPHOOpPETaeMble MpPH HW3yYEeHUH OHOJIOTUM 3HAHHUA U
YMEHHUSl TPU PELIEHUH HpoOjeM, CBS3aHHBIX C palMOHAIBHBIM IPUPOJIONOIb30BAHUEM
(coOmrosenue MpaBwWJI MOBEIEHHUS B NPUPOAE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECUS B
9KOCHUCTEMAX, OXPaHy BHJIOB, IKOCUCTEM, OHOC(EpHI);

*aKTUBHOE HENpPUITHE NEMCTBUI, NPUHOCAIIMX BPEI OKpYKaloIled NPUPOJIHON cperne,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHUHUMACMbIX
JIEMCTBUM U NPENOTBPAILATh UX;

*HaJM4Yue PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIBTYpPBhI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIIbHON, KOMMYHHMKaTUBHOM M COLMAJbHOW IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MIPaKTUYECKON AeATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

*C(OpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM U OOLIECTBEHHOW TPAKTUKH, OCHOBAHHOIO Ha JHalore KyJbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

*COBEpUICHCTBOBAHWE  SI3BIKOBOM M YMTATEIbCKOW  KyJNbTYyphl KaK  Cpe/iCTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MO3HAHUS MHUPA;

*NOHMMaHue crequpUKN OMOJOrMM KaK HayKH, OCO3HaHUS €€ poiud B (OPMHUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpY:KaroIleM
MHUpE KaK O €IMHCTBE NPUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0aeM coXpaHEeHHs MPUPOJTHOTO PaBHOBECHS,;

*yOeKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH JJIs1 COBPEMEHHON IUBHIIN3ALUH: 00eCTIedeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIWLIMHBI, CO3aHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHsI YeIOBEUECTBA, TIOMCKA ITyTeH BBIXOJ1a U3 III00AIBHBIX
HKOJIOTMYECKUX MPOoOsieM U oOecreueHus nepexoia K yCTONYMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

*3aMHTEPECOBAHHOCTh B MOJYYEHHH OHMOJOTMYECKMX 3HAHUI B UENSIX TMOBBIIICHUS
o01ielt KyJlIbTyphbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHON
rpaMOTHOCTH o0yuarouxcs, GopMUPYEMOIl MpU N3y4eHUN OMOJIOTHH;

*NMOHMMAaHUE CYLUTHOCTH METOJIOB IMO3HAHHUS, HUCHOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHs SBIICHUUN



OKpY’KalOLIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMEHHUE JeiaTb OOOCHOBaHHbBIE
3aKIIFOYCHUS Ha OCHOBC HAYYHbIX (I)aKTOB U HUMCIOHIUXCA HOAaHHBIX C MLCJIbIKO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

*CIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul PELICHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

*0CO3HaHUE LIEHHOCTU HAyYHOU J1€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHUBHUIYAJIbHO U B IPYIIIIE;

*TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M caMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM 1O OHOJIOIMM B COOTBETCTBHUM C JKM3HEHHBIMU
OTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHUsI Y4eOHOro mnpeaMera «bHOJIOrHs» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexXmnpenMeTHbIe) OOLIeHayUYHbIe OHATHUS, OTPAXKAIOLIME LEeIOCTHOCTh HAYYHOH KapTUHBI MHpa
U cnenu(uKy METOJ0B IMO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHUE, IpOIeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEopusi, UCCIIEOBAaHUE, HAOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT M JpYrHe); YHUBEpCaIbHbIC
yueOHble JeiicTBUs (IO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJISATUBHBIE), 00eCHeunBaronye
¢dopmupoBanre (YHKIMOHATHLHONH TPAMOTHOCTH M COIMAIbHONH KOMIIETCHIIMH OOYyYaroIIUXCs;
CHOCOOHOCTh o0yyaroImuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJILHON ITPaKTHKE.

B pesynbraTte un3ydeHuss OMOJOrMM Ha YpPOBHE cpelHero oomiero oOpa3oBaHus Yy
oOyuaromierocsi OyayT chopMupoBaHBI MMO3HABATEIbHBIC YHHUBEpCAIbHBIC yueOHbIC JCHCTBUS,
KOMMYHHUKATHBHbIE YHHUBEpCaJlbHble YyueOHble JEHCTBUSA, PETryJISITHBHBIE YHHMBEpCAJIbHBIE
y4eOHbIe JeMCTBUSI, COBMECTHASI 1€ATEIbHOCTD.

MertamnpeaMeTHble pe3ysibTaThl OCBOEGHHUSI MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
JIOJIKHBI OTpaX<aTh:

OByajieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU:

1) 6a3oBble JJoruvecKue e cTBUs:

*camMoCTOATENbHO (OPMYJUPOBATh M aKTyaIM3UPOBAaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

*HUCMOIb30BaTh NMPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJIEHUS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHHs), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU NOHSITUSIMHU);

*omnpenensaTh LENU AEATEIbHOCTH, 3a/1aBas MapamMeTpbl U KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMU LICIISIMHU,

*UCMONB30BaTh OMOJOTUYECKHE TOHSTHUS Il OObSICHEHUS (DAaKTOB M SBJICHHHA KUBOU
IPUPOABL;

**CTPOUTH JIOTUYECKHE pACCYXKICHHs (MHIYyKTUBHBIC, IEAYKTUBHBIE, 1O aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

IMPUMEHATE CXECMHO-MO/JICJIIBHBIC CPEACTBA IAJId MPCACTABJICHUA CYIICCTBCHHBIX CBsI3El U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

*pa3pabarpiBaTh IUTAH pelIeHHUs MpoOJemMbl ¢ yd4E€TOM aHalu3a HMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepUAIbHBIX PECYPCOB;

*BHOCUTh KOPPEKTUBHI B JESATEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OLICHUBATb PUCKHN HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,



*KOOPAMHUPOBATh U BBINOJHATH pPabOTy B YCJIOBHSIX PEANTbHOIO, BUPTYAJIbHOIO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;
**pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MTPU PEHICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

*BIajieTh HABBIKAMU  y4EOHO-UCCIICJIOBATENILCKOH ©  MPOEKTHOH  JesTEIIbHOCTH,
HaBBIKAMU pa3penieHus mpoOsieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY
METOJIOB PEHICHHSI MPAKTUICCKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

*HCIIONIb30BaTh PA3JIMYHBIC BUIBI JIEATEIHHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAMH, TTPEOOPA30BAHUI0 U MPUMEHCHHIO B YUEOHBIX CHUTYaIUsX, B TOM YHCIE TPU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

*(GopMupoBaTh HAy4YHBIH THI MBIIIICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSIMH U METOJ/IaMU;

*cTaBUTh M (OPMYIIMPOBATH COOCTBEHHBIE 33aJjau B 00pa30BaTEIbHON ACSITETLHOCTUA U
KU3HCHHBIX CUTYAIHsX;

*BBISIBJIATh NPUYMHHO-CIICACTBCHHBIC CBS3M WM aKTyaJU3WPOBATh 3a/1ady, BBIJABUTATH
TUIOTEe3y €€ pelleHUs, HAXOAWUTh apryMEHThI Ui JIOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

*aHaIM3UPOBATh IIOJIyUYCHHBIC B XOJC pPEIICHUS 3aJaud Pe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MECHECHUE B HOBBIX YCIIOBHUSX;

*aBaTh OI[CHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh IPHUOOPETEHHBIN OIIBIT;

*0CyIIECTBIIATH LEJICHANPABICHHBINA MOUCK TIEPEHOCA CPEICTB M CIOCOOOB JICHCTBHS B
PO ECCUOHATIBHYIO CPELY;

*YMeTh TICPEHOCHTHh 3HAHWS B T[O3HABATCIBHYI0 M NPAKTHYECKYI 001acTu
KU3HENICATCIILHOCTH;

*yMeTh UHTCTPUPOBATH 3HAHUS M3 PA3HBIX MMPEIMETHBIX 001acTel;

*BBIABUraTh HOBBIC HJICH, MpEAjaraTh OPUTMHAIBHBIC TOJXOJbl W PEIICHHS, CTaBUTh
pOOIIeMBI u 3aJ1auH, JIOITY CKAIOTIHE aIbTepHATHBHBIC peIICHHS.

3) pa6ora ¢ nungopmanmeii:

*OpPUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHMKAX MHPOpMaIUK (TeKCTe y4eOHOro mocoous,
HAY4YHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaIM3UpPOBaThb HH(GOPMALMIO pPA3JIMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTS;

*(hopMyaupoBaTh 3alpochl U MPUMEHSATH Pa3IUYHBIE METObI MPU TOUCKE U OTOOpE
O6uonornyeckoi MHGopMaIy, He0OX0IUMOM /IS BHITIOJIHEHUS YUeOHBIX 3a/1a4;

*nprodpeTaTh OIBIT UCIOJIB30BAHUS MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3JINYHBIX IOUCKOBBIX CUCTEM;

*CaMOCTOATEIbHO BHIOMpATh ONTUMAIbHYIO (DOpMY TNpeACTaBlI€HUs OHOJOTHYECKON
uHbopMaImu (CXeMbl, rpaUKu, THArPaAMMBbI, TAOIHIIbI, PUCYHKH U IPYTOe);

*WCIOJIb30BaTh HAYYHBIM SI3bIK B KAa4ECTBE CPEACTBA MpU paboTe ¢ OMOIOTHYECKOM
uHpopMaLnell: TPUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH;

*BajieTh HaBbIKAMHU pACIlO3HABaHUS W 3alUThl HHOpManuu, HHOOPMALUOHHON
0€301aCHOCTH JTMYHOCTH.

OBJ1ajieHUe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J€fiCTBHSIMHU

1) oouenme:

*OCyIIECTBISITh KOMMYHHKAIMK BO BCeX cCQepax >KU3HH, AKTUBHO y4acTBOBATh B
JIMAJIOTe WM JUCKYCCHH TI0 CYIIeCTBY OOCYKIaeMOil TeMbl (yMEHHE 3a1aBaTh BOIMPOCHL,
BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBIMOMHEHHS MpeiaracMoi 3aJad, Y4YHUTHIBATh
MHTEPECHI U COTIaCOBaHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);



*pacro3HaBaTh HeBEpOaJIbHBIC CPENCTBA OOIIEHHUS, MOHUMATh 3HAYCHHE COIMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyalluid, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

*BIaJIeTh PA3IMYHBIMUA CIIOCOOAMH OOIICHUS U B3aMMOJICHCTBUS, IOHUMATh HaMEpPEHUs
NPYTUX JIIOCH, TPOSIBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIIMPOBATH CBOU BO3PAKECHHUS;

*pa3BEpPHYTO W JIOTMYHO HW3JIaraTh CBOK) TOYKY 3PEHHUsSI C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEZCTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:

*MOHMMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHHOW U MHANBUIYAIbHOW padoThl Ipu
peleHn OMONIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

*BBIOMpATh TEMAaTHKY U METOJbl COBMECTHBIX JIEHCTBHIA ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

*NpUHUMATh LENU COBMECTHOW JESATENIbHOCTH, OPraHU30BbIBaTbh U KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUH, PaclpenciiATh PO € Y4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

*OLEHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 YydacTHMKAa KOMaHAbl B OOIIMH
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

*npennaraTb HOBbIE IIPOEKTHI, OLIEHUBATh MJIEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

*OCYLIECTBIATh MO3UTUBHOE CTPATETHYECKOE IIOBEJICHHE B PA3IMYHBIX CUTYalUsX,
IPOSIBIISATH TBOPYECTBO u BOOOpakeHue, OBbITh MHULUATUBHBIM.

OBJj1aieHNe YHUBEPCATBLHBIMH PEryJIATHUBHBIMY J1efiCTBHAMU:

1) camoopraHu3anus:

*HMCIONIB30BaTh OMOJIOTMYECKHE 3HAHUS IS BBISBICHHUS TPOOJIEM M HMX pEHICHUsS B
KM3HEHHBIX M yUCOHBIX CHTYAIUSIX;

*BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIEJICBBIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JICHCTBUSIX M TIOCTYNKax IO OTHOIICHHIO K JKHUBOH MPUPOJE, CBOEMY 3J0POBBIO H
3JI0POBBIO OKPYKAIOILUX;

*CaMOCTOSITETPHO OCYIIECTBIISTh MTO3HABATENBHYIO JESITEIbHOCTD, BBISABISTH MTPOOIIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHON JEATENBHOCTH U
KM3HEHHBIX CHTYaIHSIX;

*CaMOCTOSITETIBHO COCTABISATh IUIAH pPEHICHUS MPOOJeMBI € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeOUTEHUN;

*aBaTh OIEHKY HOBBIM CHUTYaIIHsIM;

*pacumpsITh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUIA;

*nmenatb OCO3HAHHBIN BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHne;

*OIIeHUBATh PUOOPETEHHBIH OIIBIT;

*crnocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHUIO IIHPOKOW SPYIUIMH B pa3HbIX
00JIaCTSX 3HAHWI, IIOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

*HaBaTB OIICHKY HOBBIM CHUTyalllsIM, BHOCHUTH KOPPCKTHBBI B JACATCIBbHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

*BJ'Ia}IeTI) HaBBIKAMH IT03HABATEILHOU pe(i)HeKCI/II/I KaK OCO3HaHHuA COBCpHIACMBIX
JICHCTBUN M MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIbTATOB U OCHOBAHUH, UCIIOIL30BATh MPUEMBI
pediieKcuu TSt OLIEHKH CUTYallMH, BEIOOPA BEPHOT'O PEIICHUS;

*YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHUKCHUIO;

*IMPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX MPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;



3) npuHsATHE ceOsl U IPYTHX:

*NIpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKH U JTOCTOMHCTBA;

*IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX [IPU aHATIU3€ PE3YJIbTATOB JESATEIILHOCTH;
*npu3HaBaTh CBOE IIPABO U IIPABO JIPYI'MX HA OLIUOKH;

*pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3HIIMH JIPYTOT0O YeIOBEKa.

HPEAMETHBIE PE3YJIbTATDI

[IpenmerHbie pe3yibTaThl OCBOSHHS COJAEpKaHHs ydyeOHoro mpeamera «buomorus» Ha
yriryOnéHHOM ypOBHE OPHEHTHPOBAHBI Ha obecrieueHme npouIBHOTO
o0yuenust oOydatonuxcsi Ononorur. OHU BKIIIOYAIOT: crieruduyeckue JUist OMOJOTHH HAYYHbIE
3HAHMS, YMEHHS M CIOCOOBI ACHCTBHH IO OCBOCHMIO, MHTEPIPETAIMUd U IPeoOpa30OBaHUIO
3HAHUH, BUJBI JACATEIBHOCTH IO TOJTYYCHUIO HOBBIX 3HAHWHA M MX MPUMEHEHHIO B Pa3JIMYHBIX
yueOHBIX, a TaKke B peajbHbIX JKU3HCHHBIX CHUTyanusix. llpenMerHble pe3yabTaThl
NPEJCTABJICHBI 110 TOJIaM H3yUYCHHUS.

IIpeomemnvle _pesynrbmamyl __0ceoenus _ y4ebHo2o _npedmema _ «buonocusy 6 10
KJacce 0019ICHbL OMpadicams.

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U PO OUOJOTUH B CUCTEME €CTECTBEHHbIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHbI MHpa, B IIO3HAHWU 3aKOHOB IHPUPOJBI U
peleHny IpobJIeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIAIe POCCUHCKUX U 3apyOexHbIX
Y4€HBIX B pa3BUTUE OHUOJIOTUH;

BJIaJICHHE CUCTEMOM OHMOJIOrMYecKMX 3HaHWH, KOTOpas BKJIKOYAeT: OCHOBOIOJAraroliue
OHMOJIOTHYECKHE TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHW3M, METa0OJIHM3M, TOMEOCTas3,
CaMOpEryJIsIMs, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BHUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o mentpax
MHOT000pa3usl U MPOUCXOKACHUS KYJIbTYPHBIX PAacCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO MOKOJIEHMS, PaCUICIUIEHUs], YUCTOTHI TaMeT, HE3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTMUECKUX PSJ0B B HaciencTBeHHOM wu3MeHunBoctu H. W. BaBuiioBa), mpuHUUIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMU METO/JAMU HaYYHOI'O TO3HAHUS, UCIIOIb3yEMbIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKapHuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMUBOTHBIX, YEIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAOIMX B OpPraHU3Max pacTEHWM, J>XUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMeHa BellecTB (MeTaboIn3M), IPEeBpaIIeHNs YIHEPTHH,
OposkeHHsI, aBTOTPO(HOro M reTepoTpoHOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHUOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAVBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOI€HeE3a), B3aUMOJACWUCTBUS T'€HOB, IE€TEPO3HUCA,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTaHaBIMBATh B3aHMMOCBS3M MEXIY OpPraHOMJAMH KIETKH U MX (YHKIMIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QyHKIUAMHU, MEXy OpraHaMU U CUCTEMaMU OPTaHOB y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M HX
GYHKIUSAMHU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U SKM3HEHHBIX
IIUKJIOB OPraHU3MOB, O3TalaMH SMOPHOHAIBHOTO PAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
denotunom u paktTopamu cpeabl OOUTaHUS;

YMEHHE BBISBIATh OTIMYUTEIbHBIE NMPU3HAKU >KUBBIX CHCTEM, B TOM YHCJIE PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;




yYMEHHE HCIOJIB30BaTh COOTBETCTBYIOLIUE apryMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO
¥ CUMBOJIUKY JIJISl IOKA3aTeIbCTBA POICTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKHUX TPYTII;

yMEHHE peuiarb OMOJIOrMYecKHe 3a/layM, BBIABIATH MPUUYMHHO-CIEACTBEHHBIE CBS3H
MEXIY HCCIEAyEeMbIMH OWOJIIOTHYECKUMHU TPOLECCAaMH U SIBJICHHUSMH, J€laTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COONI0IATh MpaBuUia IpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPATh HMX OSKCICPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys Ledb UCCIeI0BaHNUs, aHAIM3UPOBATD MMOJIYYEHHBIE PE3yJIbTAThl U JIEJIaTh BBIBOIBI,

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIBCKOW paboTe 1Mo OMOJIOTHUH, SKOJOTHUU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOHIECTB, M MyOJUYHO MPEACTABIAThH
MOJIyYCHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUIX;

yMEHHE OIICHMBATh OSTUYECKHE acCHeKThl COBPEMEHHBIX HCCIECOBAaHUN B 00JacTH
Ouosornu W MeIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpaBICHHOE
M3MEHEHHE TeHOMAa U CO3[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBINA BHIOODP Oyaymieil mpodeccnoHaabHON AeITeTbHOCTH
B o0OyiactTu OHOJIOTHMH, MEIUIMHBI, OUOTEXHOJOTHH, BETEPUHAPHH, CEILCKOTO XO3SICTBA,
NUIIEBOH IMPOMBIIUICHHOCTH, YITYOJATh TIO3HABATENbHBIM WHTEPEC, HAINpPABICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOLICH Tpodeccud W MPOJOIIKEHHE OHOJIOrMYECKOTo
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

IIpeomemnvle pezynbmamul _ocgoenus yuebHo2o npeomema «buonocusy 611
KJiacce 0012ICHbL OMpadicams.

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U PO OUMOJIOTUH B CUCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
HOPUPOJBl U PEIIEHUU IKOJOTHUYECKUX MPOOJEM YeIOBEYECTBA, @ TAKXKE B PELICHUU BOIPOCOB
pPalMOHATILHOTO IPHUPOJONONIB30BaHUsA, M B (OPMHUPOBAHMH IIEHHOCTHOI'O OTHOIIEHUS K
npupoje, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHUHCKHX M 3apyOeXHbIX Y4€HBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BJIQJIETh CUCTEMOW OMOIOTMYECKHX 3HAHWH, KOTOpas BKIKOYAET ONpPEIeNeHUs U
NOHMMAHHUE CYIIHOCTH OCHOBOIOJArarolmX OWOJIOTMYECKUX TEPMUHOB U MOHATUH (BHL,
sKocucTema, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHas Teopus Y. [lapBuHa,
CUHTEeTHUecKas Teopusi 3Boitouun), ydeHus (A. H. CeepuoBa — 0 HyTAX M HampaBICHUSIX
sBostonny, B.M. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTuyeckoro paBHosecus k. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoxactsa K. M. bapa), npaBuna (mMunumyma lO. JIuOuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), rTunoTe3sl (runoresa «mupa PHK» V. I'nmnGepra);

YMEHHE BIAJECTh OCHOBHBIMHM METOJAMH HAy4HOrO IIO3HAHMS, HCIIOIb3YEMBIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUSI U OLIEHKU aHTPONOI€HHBIX M3MEHEHUN B
IIPUPOJIE;

yYMEHHE BBIJIEIATh CYLIECTBEHHbIE NPHU3HAKU: BUJOB, OHMOTEOIEHO30B, JKOCUCTEM H
O6uocdepsl, CTaOMIM3UPYIOIIETO, IBMKYIIETO W pa3pbIBAIOIIEr0 €CTECTBEHHOro 0TOopa,
AJIONATPUUECKOr0 M CUMIATPUUYECKOT0 BUI000pa30BaHusl, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]] MOMYJIALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpesie 0OMTaHUs, YepelOBaHus
HaIlpaBJIEHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U IOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aUMOCBS3M MEXIy IpPOLECCAaMH SBOJIIOIMM, JABWKYIIMMHU
CHJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM M MPHUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIATh OTIMYUTENbHBIE TNPU3HAKH KUBBIX CHCTEM, MPUCIOCOOIIEHHOCTD
BUJOB K cpeae oOWTaHMs, aOMOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM,




B3aMMOCBS3€il OPraHu3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHUM B 9KOCHUCTEMaX CBOEH
MECTHOCTH;

YMEHHUE UCMOJIb30BATh COOTBETCTBYIOIINE APTyMEHThI, OMOJIOIMYECKYI0 TEPMUHOJIOTHIO
U CHMBOJMKY Ul JOKa3aTelbCTBAa POJCTBA OPraHM3MOB DPAa3HBIX CHUCTEMATHMYECKUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOT000pa3us BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS HPUPOABI U
4eJI0BEYECTBA;

YMEHHUE peliaTth OHMOJIOTMYECKHE 3aaud, BBIABISATH NPHUUYMHHO-CICACTBEHHBIC CBS3U
MEXIY HUCCIeAyeMbIMU OHOJIOTMYECKUMHU INpOLleCCaMM U SBJICHMUSMH, J€JaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMH I10JIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATH JA0OPAaTOPHbIE U MPAKTUYECKHE pabOThl, COONI0IATh NPaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000y IOBaHUEM;

YMEHME BBIIBUTaThb THUIIOTE3bl, IPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 11eNb UCCIIeI0BaHMS, aHATTM3UPOBATh MTOJTyYSHHBIE Pe3YyJIbTAThl U I€7aTh BHIBOBI;

YMEHHUE y4acTBOBATh B y4eOHO-HCCIEI0BATEIbCKONW paboTe Mo OMOJIOTUH, SKOJIOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOLIECTB, M IMYOJUYHO IPEACTABIATh
HOJIyYEeHHBIE Pe3yJIbTaThl HA YUYEHUUYECKUX KOH(DEpEeHIUIX;

YMEHHE OLIEHUBAaTh TUIOTE3bl U TEOPUU O IMPOUCXOXKIACHUM SJKU3HM, YEJIOBEKA MU
YeJ0BEYECKUX pac, O IMPHUYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPeAOTBPALICHUs IN100ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyyiei npodeccuoHanbHOM 1eATeIbHOCTH
B o0mactu OMONOIMM, DKOJIOTHH, IPUPOAOIOJIB30BAHNSA, MEIULUHBL, OHOTEXHOJIOTUH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOT0 XO3AWCTBA, MHUILEBOW MPOMBIINIJIEHHOCTH, YIIyOJIATh
[IO3HABATEJIbHBII MHTEpEC, HalpaBJICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHUE OMOIOIMYEecKoro o0pa3oBaHMs B OpraHM3aLUsAX CPEAHEro
MPOQPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KosinyecTBO 4yacoB ‘ JieKTpoHHbIE (1IUbpOBbIE)
n/n | pasjiesoB U TeM |(Bcero KoHTposibHble | [IpakTudeckue 06pasoBaTesIbHbIE PECYPChI
IpOTpaMMBbl pa6oThI paboThbI
1 Buosiorusa kak 1 BBeJiUTE BBeJlUTE [
HayKa 3HauYeHUe 3HAYeHUe
2 ’KuBble cuctembl | 2 BBeJIUTE BBEJIUTE [[1]
WX U3yYeHUe 3HaAYeHUe 3HAYeHUe
3 BuoJiorus KjieTku 2 BBeJIUTE 0.5 [[1]
3HaueHue
4 XumMuruyeckas 10 BBeJIUTE 1 [[1]
opraHusanus 3HaueHue
KJIETKH
5 CTpoeHue u 8 BBEIUTE 2 [
OYHKIIMU KJIETKU 3HaYeHHe
6 O6MeH BelecTB U 9 BBEIUTE 1 [
npeBpalleHre 3HaYeHUe




Ne HaumeHoBaHue ‘ KosinyecTBO 4yacoB ‘ dyieKTpoHHbIE (U PPOBLIE)
n/m | pasjesoB U TeM |(Bcero KoHTpoJibHble || [IpakTHyeckHe o6pasoBaTesIbHbIE PECYPChI
IpOrpaMMbl paboThI pa6oThI

‘ ‘BHepI‘I/II/I B KJIETKE H H H “

7 HacnencrBenHas 9 BBeJUTE 0.5 [
MHbopMaIus U 3HauYeHUe
peanusanud eé B
KJIETKE

8 KusHeHHBIV LUK | 6 BBeJUTE 1 [
KJIETKU 3HauYeHUe

9 CtpoeHue u 17 BBeJiUTE 1.5 [
byHKI MU 3HauYeHUe
OpPraHU3MOB

10 |[PasMHOXXeHUE U 8 BBEJIUTE 1.5 [[1]
pa3BuUTHE 3HaueHUe
OpraHU3MOB

11 |[eHeTHKa - HaykKa 2 BBEJIUTE 0.5 [
0 3HauYeHUe
HacJie,CTBEHHOCTHU
Y U3BMEHYHUBOCTHU
OpraHU3MOB

12  ||[3aKoOHOMEpPHOCTH 10 BBEJIUTE 1 [[1]
HacJieICTBEHHOCTHU 3HauYeHUe

13 |[3akoHOMepHOCTH 6 BBEJIUTE 1 [[1]
M3MEHYHUBOCTHU 3HauYeHUe

14 |eHeTHKa 3 BBEJIUTE 0.5 [[1]
yeJsioBeKa 3HauYeHUe

15 ||Cenekuus 4 BBEJIUTE 1 [[1]
OpraHU3MOB 3HauYeHUe

16 |buoTexHoJiOTUA U 4 BBEJIUTE BBEJIUTE [[1]
CUHTeTHYecKast 3HauYeHUe 3HauYeHUe
6uoJsiorus

17 ||Pe3epBHOE BpeMs 1 BBEJIUTE BBeJIUTE [[1]

3HauYeHUe 3HAUYeHUe

‘[[O6aBI/ITb CTPOKY

OBLIEE KOJIMYECTBO 102 0 13

YACOB I10 TIPOTPAMME

11 KJIACC
Ne HaumeHoBaHue KosinuecTBo yacoB ‘ JnekTpoHHbIEe (LUPPOBLIE)
n/mo pasfieoB U TeM  |Beero| Kontposbhble | IpakThueckue o6pa3oBaTesIbHbIE PECYPChI
MporpaMMel paboThI paboThI
1 3apoxzeHue U 4 BBeJiUTE BBeJiUTE [
pa3BUTHE 3HauYeHUe 3HaYeHUe
3BOJIIOLUOHHBIX




YACOB I10 I[TPOTPAMME

Ne HaunmeHoBaHue KosinuecTBO 4yacoB JnekTpoHHbIE (UPPOBLIE)
n/mo pasfieloB U TeM  |Beero| Kontposbhble | IpakThueckue ob6pa3oBaTesIbHbIE PECYPChI
pOrpaMMbl paboThI pa6oThI

npencTaBJIeHUU B
6uo0JIorUun

2 MukpoaBoJstonusa u eé|| 14 BBEJIUTE 2 [[1]
pe3y/bTaThl 3Ha4YeHUe

3 MakpoaBosironus U eé|| 6 BBEJIUTE BBEJIUTE [[1]
pe3yJbTaThl 3Ha4YeHUe 3Ha4YeHue

4 [Ipoucxoxzaenuve u 15 BBeJUTE 1.5 [
pa3BUTHE KU3HU HA 3Ha4YeHUe
3emiie

5 [IpoucxoxaeHue 10 BBEJIUTE 1 [[1]
yeJioOBeKa — 3Ha4YeHue
aHTpoIoreHe3

6 JKOJIOTUS — HayKa O 3 BBEJIUTE 0.5 [[1]
B3aUMOOTHOUIEHHUSIX 3Ha4YeHHe
OpPraHM3MOB U
HaZl0praHU3MeHHbIX
CUCTEM C
OKpYy>Karollel cpefou

7 OpraHusMmbl U cpejia 9 BBEJIUTE 1.5 [[1]
obuTaHuUs 3HaYeHue

8 JKOJIOTHS BUIOB U 9 BBEJIUTE 0.5 [[1]
NOMyJIALUN 3HayeHue

9 JKoJiorus coob1ecTB.|| 12 BBEJIUTE 0.5 [[1]
JKOJIOTUYECKHE 3HayeHue
CUCTEMBI

10 |buocdepa - 6 BBEJIUTE BBEJIUTE [[1]
rjao06asbHas 3Ha4YeHue 3Ha4YeHue
3KOCUCTEMA

11 |YesoBek u 6 BBEJIUTE BBeJIUTE [[1]
OKpy»Katoljas cpejia 3HauYeHUe 3HaueHUe

12 ||Pe3epBHOE BpeMs 8 BBeJIUTE BBeJIUTE [[1]

3HauYeHUe 3HaueHUe
|[[o6aBy1Tb CTPOKY
OBUIEE KOJIMYECTBO 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosinuecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE
n/m Bcero| Koutposbhbie |[IpakTryeckue|| 13y 1€HAA nu¢posbie
paBoTHI pa6oThl obpa3oBaTesibHbIE
pecypcel

1 |[[Buonorus kak 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
KOMIIJIEKCHAs HayKa U 3HaueHUue 3HaueHHe JlaTy
KaK 4acTb
COBpPEMEHHOTO
ob1iecTBa]|

2 |[[PuBble cucteMmbl U uX || 1 BBEJIUTE BBEJIUTE BBeauTe |(|[[]]
CBOMCTBA] | 3Ha4YeHUue 3HaYeHHe JlaTy

3 |[[[YpoBHeBas 1 BBeJIUTE BBEIUTE BBeauTe |(|[[]]
OpraHMU3aL U KUBBIX 3HAUYeHUe 3HauYeHUe JlaTy
cucteM]]

4  |[[[McTOpHS OTKPBITUS U 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
M3y4yeHUs KIeTKHU. 3HaueHue 3HaueHue JlaTy
Kinetounas Teopus]|

5 |[[MeTozabl 1 BBEJIUTE 0.5 BBeauTe |(|[[]]
MOJIEKYJISIPHOH U 3HAUYeHUe JlaTy
KJI€TOYHOU GUOJIOTUH.

[IpakTHyeckas paboTa
Nel«H3yyeHue MeTo 0B
KJIE€TOYHOU 6UO0JIOTUH
(xpomaTorpadus,
asieKTpodopes,
nuddepeHpaabHoe
IeHTpUPyrupoBaHuUe,
LIP)»]]

6 ||[[XuMuyeckuit cocTaB 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
KJIEeTKHU] | 3Ha4YeHue 3HaYeHHe JaTy

7 ||[[MuHepasibHble 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
BellleCTBa KJIETKH, UX 3HaueHUe 3HaueHue JiaTy
6HoJsI0ThYecKast poJb]]

8 |[[[Opranuyeckue 1 BBeJlUTE 0.5 BBeauTe |(|[[]]
BellleCTBa KJIETKH — 3HaAYeHUe JlaTy
6es1ku. JlabopaTopHas
paboTa
Ne1«O6Hapy:xeHue
0G€eJIKOB C TOMOIIbIO
KayeCTBEHHbIX
peaknuii»||

9 |[[CBoiicTBa, 1 BBeJIUTE BBeJIMTE BBeauTe ||[[]]
Kk1accuuKauus u 3HaueHUe 3HaueHue JlaTy

byHKI MM 6eaKOoB]]




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHBbIE
n/m Bcero| Koutposbhbie | [IpakTryeckue|| 13y 1€HAA nu¢posbie
paBoTHI pa6oTHI obpa3oBaTesIbHbIE
pecypcel

10 |[[Opranuyeckue 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
BellleCTBa KJIETKU — 3HaueHHe 3HaueHUe JlaTy
yrJjieBoJpbl||

11 |[[Opranuyeckue 1 BBeJlUTe BBeJiUTE BBeauTe |(|[[]]
BellleCcTBa KJIETKU — 3Ha4YeHue 3HaYeHHe JaTy
JUNUbl] |

12 |[[Hyk1enHOBBIE 1 BBE/JIUTE 0.5 BBeauTe ||[[]]
kucaoTel. JHK n PHK. 3Ha4YeHue Jarty
JlabopaTopHas paboTa
Ne2«HccnenoBaHue
HYKJIEMHOBBIX KHUCJIOT,

Bbl/leJIEHHbIX U3 KJIETOK
pas3/IMYHbIX
OpraHHU3MOB»]]

13 |[[[CTpoeHue U GyHKIUHU 1 BBEJIUTE BBEJIUTE BBeauTe |(|[[]]
AT®. [Ipyrue 3HayeHUe 3HayeHue JfaTty
HyKJ1eo3uATpudochaTsl
(HT®)]]

14 |[[CexBeHHMpOBaHUE 1 BBeJiUTe BBeJUTE BBeauTe |([[]]
JAHK. MeTobl 3HayeHUe 3HayeHue JaTy
TeHOMUKH,

TPAHCKPUIITOMHUKH,
NPOTEOMUKH] ]

15 |[[MeToapb! cTpyKTypHOM | 1 BBeJlUTE BBeJlUTE BBeauTe |([[]]
6uosoruu]| 3HaYeHUe 3HayeHHUe JaTy

16 |[[[Tunbl KJ1€TOK. 1 BBEJIUTE BBEJIUTE BBeauTe |(|[[]]
[IpokaproTrueckas 3Ha4YeHue 3HaYeHHe JlaTy
KJ1eTKa]|

17 |[[CTpoeHue 1 BBe/IUTE 0.5 BBeauTe ||[[]]
3YKapUOTUYEeCKOHN 3HaueHUe JiaTy
ka1eTkU. [IpakTryeckas
pa6oTta Ne2«H3y4yeHue
CBOMCTB KJIETOYHOH
MeM6paHbI» ||

18 |[[[ToBepxHOCTHBIN 1 BBeJlUTE BBeJlUTE BBeauTe |(|[[]]
anmnapar KJeTKH]| 3HaYeHUe 3HayeHHUe JlaTy

19 |[[OnHOMeM6GpaHHbIE 1 BBeJIUTE 0.5 BBeauTe ||[[]]
OpraHOM/ibl KJIETKHU. 3Ha4YeHue JlaTy
[IpakTHyeckas paboTa
Ne3 «HM3yuenue
JIBIDKEHUS [IATOIJIa3Mbl
B PaCTUTEJIbHbIX
KJIeTKax»||

‘20 H[[HOJ‘IyaBTOHOMHbIe H 1 H BBEJIUTE H 0.5 H BBEJIUTE H[[]]




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTposibHbIE

paboThl

[IpakTHU4YecKkue

paboThl

JlaTa
V3y4eHUus

JJIEKTPOHHBIE
nudppoBble

o6pa303aTeanme

pecypchl

OpraHOU/ibl KJIETKHU:
MUTOXOH/IPUH,
IJIACTUZBI.
JlabopaTopHas paboTa
Ne3«HccnenoBanue
IJIa3MOJIU3a U
JleTJ1a3MoJ113a B
pacTUTEbHbIX
KJIeTKax» ||

3HA4YE€HHEe

faty

21

[[Hememb6paHHbIE
OpraHoM/Ibl KJIeTKH]]

BBEJUTE
3HA4YEeHHue

BBeJHUTE
3Ha4YeHue

BBEJUTE
AaTy

22

[[CTpoeHue u GyHKIUHU
Azpa]]

BBEJUTE
3Ha4YeHue

BBeJHUTE
3Ha4YeHue

BBeaAuTe
faTy

23

[[CpaBHUTENbHAS
XapaKTepUCTUKa
KJI€TOK 3YKapuoT
JlabopaTopHas paboTa
Ne4 «M3yyeHnue
CTPOEHUS KJIETOK
pas3/IMYHbIX
OpraHHU3MOB»]]

BBEJUTE
3Ha4YeHue

0.5

BBeaAuTe
paty

24

[[Accumunauus u
JUCCUMUWJISILUS — JIBE

CTOPOHBI MeTaboIM3Ma.
Tunbl 06MeHa BeleCTB.

JlabopaTopHas paboTa
Ne5 «M3yueHune
KaTaJINTUYECKOHU
aKTUBHOCTHU
depmeHTOB (Ha
npuMepe aMuJiasbl UJIU
KaTaJsasbl)»]]

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HayeHUe

BBEJUTE
AaTy

25

[[PepMeHTaTHBHBIN
XapakKTep peaKLuu
KJIETOYHOTO
MeTab0/1M3Ma.
JlabopaTopHas paboTta
Ne6 «M3yuenue
bepMeHTaTUBHOTO
pacuieneHus
NepoKcU/ia BOopo/ia B
pacTUTENbHBIX U
YKMBOTHBIX KJIeTKax»]]

BBEJUTE
3Ha4YeHHue

0.5

BBeaAuTe
naty

26

[[Besiku-aKTUBATOPHI U
O6eJIKU-UHTHUOUTOPBDI] |

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HayYeHue

BBEJUTE
AaTy




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHBbIE
n/m Bcero| Koutposbhbie | [IpakTryeckue|| 13y 1€HAA nu¢posbie
paBoTHI pa6oTHI obpa3oBaTesIbHbIE
pecypcel

27 ||[[ABTOTPOQHBIN TUIT 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
obMeHa BelecTB]] 3Ha4YeHUe 3HaYeHHe JlaTy

28 |[[[®PoTocuHTES]] 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]

3HaueHue 3HaueHue JlaTy

29 |[[XeMocuHTES. 1 BBeJIUTE 0.5 BBeauTe |(|[[]]
JlabopaTopHas paboTta 3Ha4YeHue JlaTy
Ne7 «CpaBHeHUEe
IpOLEeCCOB
dboTocuHTE3a U
XeMOCHHTe3a»]]

30 ||[[AHa3po6HbIEe 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OpraHu3Mbl. Buibl 3HaueHUe 3HaueHue JiaTy
OpoXKeHUs.

JlabopaTopHas paboTa
Ne8«CpaBHeHue
IpPOLIECCOB OPOKEHUS U
JbIXaHUS» ] ]

31 ||[[AspobHble 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OpraHM3Mbl. ITalbl 3HaueHUe 3HaueHue JlaTy
9HepreTUYecKoro
obMeHal |

32 ||[[9Heprus 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
MeMOpaHHOTO 3Ha4YeHue 3HaYeHHe JlaTy
rpaZjueHTa NIpOTOHOB.

Cunte3 AT®: paboTa
npoTtoHHON AT®-
CUHTAa3bl] |

33 |[[[Peakuuu maTpuyHoro || 1 BBeJlUTE BBeJUTE BBeauTe |(|[[]]
cuHTe3a] | 3Ha4YeHue 3HaYeHHe JaTy

34 |[[TpaHckpunuus — 1 BBeJlUTE BBeJUTE BBeauTe |(|[[]]
MaTpPUYHbIN CUHTE3 3Ha4YeHue 3HaYeHHe JlaTy
PHK]]

35 |[[[TpaHcasuus v eé 1 BBeJIUTE BBeJIMTE BBeauTe ||[[]]
aTanbl]] 3HaYeHue 3HayeHue JaTy

36 ||[[KogupoBaHue 1 BBeJIUTE BBeJIMTE BBeauTe ||[[]]
aMHUHOKHUCJIOT. Posib 3HauYeHUe 3HaueHue JlaTy
pub0OCOM B OMOCUHTE3E
6eskal]

37 ||[[Opranusanus reHoMa 1 BBeJIUTE BBeJIMTE BBeauTe ||[[]]
y IPOKapuoOT U 3HauYeHUe 3HaueHue JlaTy
3yKapuoT]]

38 |[[MonekynsspHble 1 BBeJlUTE BBeJUTE BBeauTe |(|[[]]
MeXaHHU3Mbl IKCIIPECCUU 3Ha4YeHue 3HaYeHHe JlaTy




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHBbIE

n/m Bcero| Koutposbhbie | [IpakTryeckue|| 13y 1€HAA nu¢posbie

paBoTHI pa6oTHI obpa3oBaTesIbHbIE
pecypcel
HI‘eHOB y 3yKapuor]] H H

39 |[[[Bupycbl — 1 BBE/JIUTE 0.5 BBeauTe ||[[]]
BHEKJIETOUYHbIE POPMBI 3Ha4YeHue JaTy
PKU3HU U 00JIMTaTHbIE
NapasuThlL.

[IpakTHyeckas paboTa
Ne4 «Co3paHue MoJenn
BUpYycCa»]]

40 |/[[BupycHble 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
3ab0JieBaHMA YeJI0BEKaQ, 3Ha4YeHue 3HaYeHHe JiaTy
PKUBOTHBIX, pacTeHUH] |

41 |[[HaHOTEXHOJIOTHU B 1 BBEJUTE BBEJIUTE BBeauTe |(|[[]]
6M0JIOTUH U 3HaueHUe 3HaueHue JlaTy
MeaUuUHE] |

42 |[[?)Ku3HeHHbIN UK 1 BBEJIUTE BBEJIUTE BBeauTe |(|[[]]
KJIeTKH]| 3Ha4YeHue 3HaYeHHe JaTy

43 |[[[MaTpHU4YHbIN CUHTE3 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
JHK]] 3HaYeHUe 3HayeHue JaTy

44 |[[[XpoMOCOMBI. 1 BBeJIUTE 0.5 BBeauTe ||[[]]
JlabopaTopHas paboTta 3Ha4YeHUe JlaTy
Ne9«H3yyenue
XpPOMOCOM Ha rOTOBBIX
MHUKpoIpenapaTtax»|]

45 |[[AeneHue KIETKU — 1 BBe/IUTE BBeJIUTE BBeauTe ||[[]]
MHUTO3]] 3Ha4YeHue 3HaYeHHe JaTy

46 |[[Tunsel KIETOK. 1 BBEJIUTE 0.5 BBeauTe |(|[[]]
Kapuokunes u 3Ha4YeHue Aary
UTOKHUHES3.

JlabopaTopHas paboTa
Ne10 «Ha6awomeHue
MUTO3a B KJIETKaX
KOHYMKa KOopellKa JiyKa
(Ha roToBbIX
MHUKpoIpenapaTax)»|]

47 |[[Perynsinus 1 BBeJIUTE BBeJIMTE BBeauTe ||[[]]
»KU3HEHHOTO IMKJIa 3HauYeHUe 3HaueHue JlaTy
KJIETOK]]

48 |[[Opranu3M kak eauHoe| 1 BBeJlUTE BBeJlUTE BBeauTe |(|[[]]
nesoe]] 3HaYeHUe 3HayeHUe JlaTy

49 |[[TxkaHu pacTeHUH. 1 BBEJIUTE 0.5 BBeauTe ||[[]]
JlabopaTopHas paboTa 3HaYeHUe JlaTy
Ne11l«HM3yyeHne TkaHen
pacTeHHu»]]




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIEKTPOHHBIE
n/m Bcero|| KontposbHble [[lpakThyeckue| 13y IEHAA nupposbIe
paBoTHI pa6oThl obpa3oBaTesibHbIE
pecypcel

50 |[[TkaHH >KUBOTHBIX U 1 BBE/JIUTE 0.5 BBeauTe ||[[]]
YyeJioBeKa. 3HaueHHe JlaTy
JlabopaTopHas
paboTtaNe12 «H3yuyeHue
TKaHeH >XUBOTHBIX»] |

51 |[[[Opranbl. CucTeMbl 1 BBeJlUTe 0.5 BBeauTe |(|[[]]
OpraHoB. 3HaueHUue JlaTy
JlabopaTopHas paboTa
Ne13«H3y4yenune
OpraHOB LBETKOBOT'O
pacTeHusI»]]

52 ||[[Onopa Tena 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OpraHvsmos]] 3HaYeHUe 3HayeHue JaTy

53 |[[[BuxxeHue 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OpraHusmos]] 3HaYeHUe 3HayeHue JaTy

54 |[[TluTaHue 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OpraHusmos]] 3HaYeHUe 3HayeHue JaTy

55 |[[TTuTaHue 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
M03BOHOYHbIX 3HaueHUe 3HaueHue JiaTy
*KUBOTHBIX.
[InmeBapuTenbHada
crucTeMa 4yesioBekal |

56 |/[[AbixaHue 1 BBEJIUTE BBEJIUTE BBeauTe |(|[[]]
OopraHusmoB]| 3HAYeHUe 3HauYeHUe JaTy

57 ||[[AbixaHue 1 BBEJIUTE BBEJIUTE BBeauTe |(|[[]]
MIO3BOHOYHBIX 3HAYeHUe 3HauYeHUe JlaTy
YKUBOTHbIX U
yeJsioBeKal |

58 |[[[TpancnopT BewectBy | 1 BBEJIUTE BBE/IUTE BBeauTe |(|[[]]
OpraHusmoB]| 3HAYeHUe 3HauYeHUe JaTy

59 |[[[KpoBeHocHas cuctemal|| 1 BBEJIUTE BBE/IUTE BBeauTe |(|[[]]
MIO3BOHOYHBIX 3HAYeHUe 3HauYeHUe JlaTy
YKUBOTHBIX U
yeJsioBeKal |

60 |[[Bbimenenuey 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
opraHusmos]] 3HaYeHUe 3HayeHHUe JlaTy

61 |[[3awuTay 1 BBeJlUTE BBeJlUTE BBeauTe |(|[[]]
opraHusmos]] 3HaYeHUe 3HayeHHUe JlaTy

62 |([[MMMyHHas cucTeMa 1 BBEJIUTE BBEJIUTE BBeauTe ||[[]]
yesioBekal | 3HaYeHUe 3HayeHHUe JlaTy

63 |[[Pa3gpakuMoCThb U 1 BBEJIUTE BBEJIUTE BBeauTe |(|[[]]
peryasinus y 3HAYeHUe 3HauYeHUe JlaTy

OpraHusmoB]|




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHBbIE
n/m Bcero| Koutposbhbie | [IpakTryeckue|| 13y 1€HAA nu¢posbie
paBoTHI pa6oThl obpa3oBaTesibHbIE
pecypcel

64 |[[[I'ymopanbHas 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
peryasnus u 3HaueHHe 3HaueHUe JlaTy
3H/IOKpUHHAs cUCTeMa
YKUBOTHBIX U
yeJsioBeKa] |

65 |[[PopMbl pasaMHOXeHHUsA || 1 BBeJlUTe BBeJiUTE BBeauTe |(|[[]]
OpraHusmos]| 3HaYeHUe 3HayeHue JaTy

66 |[[TlonoBoe 1 BBeJIUTE BBeJIUTE BBeauTe |(|[[]]
pa3MHOxeHUe]] 3HauYeHUe 3HaueHue JaTy

67 |[[Meii03]] 1 BBeJiUTe BBeJUTE BBeauTe |(|[[]]

3HAuYeHUe 3HauYeHUe JaTy

68 |[[TameToreHes. 1 BBeJIUTE 0.5 BBeauTe |(|[[]]
O6pa3oBaHue U 3HAUYeHUe JlaTy
pa3BUTHE N0JIOBBIX
KJ1eToK. JlJabopaTopHas
paboTta Ne14«HM3yyeHue
CTPOEHUs N0JIOBBIX
KJIETOK Ha I'OTOBBIX
MHUKpoIpenapaTtax»|]

69 |[[[MuauBUAyaibHOE 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
pa3BUTHE OPraHM3MOB 3HaueHUe 3HaueHue JiaTy
— OHTOreHe3]|

70 |[[[3akyiazka opraHoB U 1 BBEJIUTE BBe/IUTE BBeauTe |(|[[]]
TKaHel U3 3HAYeHUe 3HauYeHUe JlaTy
3apo/iblllIeBbIX
JINCTKOB] |

71 ||[[[PocT u pa3BuTHE 1 BBeJlUTE 0.5 BBeauTe |([[]]
*KUBOTHBbIX. 3HaueHUe JiaTy
JlabopaTopHas paboTa
Ne15«BrIsiBsieHHE
IPHU3HAKOB CXO/CTBA
3apo/pblilien
O03BOHOYHbIX
*KUBOTHBIX»]|

72 |[[PasMHOXeHUe U 1 BBEJIUTE 0.5 BBeauTe ||[[]]
pa3BUTHE PACTEHUN. 3HAYeHUe JlaTy
JlabopaTopHas paboTta
Nel6«CtpoeHue
OpTraHOB PAa3MHOXKEHHUs
BBICIIMX PaCTEHUI»]]

73 ||[[McTopus 1 BBEJIUTE BBEJIUTE BBeauTe ||[[]]
CTAHOBJIEHUS U 3HaueHUe 3HaueHue JlaTy

pa3BUTHS FeHETHUKHU KaK
HayKHu|]




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHBbIE
n/m Bcero| Koutposbhbie | [IpakTryeckue|| 13y 1€HAA nu¢posbie
paBoTHI pa6oThl obpa3oBaTesibHbIE
pecypcel

74 ||[[OcHOBHbIE NOHATUSA U 1 BBE/JIUTE 0.5 BBeauTe ||[[]]
CUMBOJIbI T€HETHKH. 3HaueHHe JlaTy
JlabopaTopHas paboTa
Nel7«/lpo3oduiia kak
00bEKT reHeTUY€eCKUX
HCCJIeIOBAaHUI» ]|

75 ||[[3akoHOMepHOCTH 1 BBeJIUTE 0.5 BBeauTe |(|[[]]
HacJieJOBaHHUS 3HauYeHUe JlaTy
IPHU3HAKOB.

MoHorubpuaHoe
CKpelluBaHHUe.
[IpakTHyeckas paboTa
Ne5 "UzyyeHue
pe3y/IbTaToB
MOHOTHUOPUAHOIO
CKpelluBaHUs y
Jipo3odub"]]

76 |[[LluToNIOTHUECKHE 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OCHOBBI 3HaueHUe 3HaueHue JiaTy
MOHOTHOPUHOTO
CKpeluBaHusA||

77 | [[AHanu3upyollee 1 BBe/IUTE BBeJIUTE BBeauTe ||[[]]
CKpellluBaHHUe. 3HaueHUe 3HaueHue JiaTy
HemnosnHoe
JIOMUHUpOBaHue]|

78 |[[AurubpuaHoe 1 BBeJIUTE 0.5 BBeauTe ||[[]]
CKpelluBaHHUe. 3HaueHUe JlaTy
[IpakTHyeckas paboTa
Ne6«H3yyenue
pe3y/IbTaToB
JUTUOPUJIHOTO
CKpeluBaHUs y
Jipo30dubI»]|

79 ||[[LuTosoruyeckue 1 BBeJlUTe BBeJlUTE BBeauTe |(|[[]]
OCHOBBI JJUTUOPUHOTO 3HauYeHUe 3HaueHue JlaTy
CKpelvMBaHus |]

80 |[[[CuensieHHOE 1 BBeJIUTE BBeJIMTE BBeauTe ||[[]]
HacJieZlOBaHHUe 3HaAYeHUe 3HauYeHUe JlaTy
NpPHU3HAKOB] |

81 |[[XpomocoMHas Teopus | 1 BBeJlUTE BBeJiUTE BBeauTe |(|[[]]
HacJeICTBEHHOCTH] | 3Ha4YeHHe 3Ha4YeHHe JlaTy

82 |[[TeneTurKa moJa]] 1 BBeJlUTE BBeJiUTE BBeauTe |(|[[]]

3HAYeHUe 3HauYeHUe JlaTy

‘83 H[[FeHOTI/IHKaK H 1 H BBeJiUTe H BBeJiATE H BBeJiUTE H[[]]




Ne Tema ypoka ‘ KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHBbIE
n/m Bcero|| KontposbHble [[lpakThyeckue| 13y IEHAA nupposbIe
paBoTHI pa6oTHI obpa3oBaTesIbHbIE
pecypcel

‘ HI.[eJIOCTHaHCI/ICTeMa]] “ H 3Ha4YeHue H 3HaYeHHe H JaTy H

84 ||[[leHeTn4Yeckuit 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
KOHTpPOJIb pa3BUTHUA 3Ha4YeHue 3HaYeHHe JaTy
pacTeHUH, ’KUBOTHBIX U
yesioBeKal |

85 |[[[M3MeHYMBOCTD 1 BBeJlUTe BBeJlUTE BBeauTe |(|[[]]
NpU3HAKOB. Buzbl 3Ha4YeHue 3HaYeHHe JaTy
M3MEHUYUBOCTH]]

86 |[[[MoaudrkaumoHHas 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
M3MEHYHBOCTh] | 3Ha4YeHue 3Ha4YeHHe JaTy

87 |[[[BapuanuoHHblii paau| 1 BBeJIUTE 0.5 BBeauTe ||[[]]
BapUallMOHHas KPHUBasl. 3HaueHUue JiaTy
JlabopaTopHas paboTa
Ne18«HccnenoBaHue
3aKOHOMEpPHOCTeU
MO PUKALIMOHHOHN
M3MEHUYMBOCTH.

[TocTtpoeHue
BapHallMOHHOTO psAjia U
BapUaLOHHOU
KpUBOM»]]

88 |[[[leHOoTHMNIMYeCKas 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
M3MEHYUBOCTbD. 3Ha4YeHue 3HaYeHHe JlaTy
KoM6uHaTuBHas
M3MEHYUBOCTh]|

89 |[[MyTanoHHas 1 BBeJlUTE 0.5 BBeauTe |([[]]
U3MEHYUBOCTbD. 3Ha4YeHue JlaTy
[IpakTHyeckas paboTa
Ne7«MyTtanuu y
Jipo3oduibl (Ha
rOTOBBIX
MUKpomnpenapaTax)»]]

90 |/[[3akoHOMepHOCTHU 1 BBeJIUTE BBEIUTE BBeauTe |(|[[]]
MyTalMOHHOTO 3Ha4YeHue 3HaYeHHe JlaTy
npoiuecca. JnureHeTyuka
Y 3MIMTeHOMMUKA] |

91 |[[TeHeTuka yesiOoBeKa. 1 BBEJIUTE 0.5 BBeauTe ||[[]]
[IpakTuyeckas paboTa 3Ha4YeHue JlaTy
«CocTaBJieHHe U aHAJIU3
PO/I0CJIOBHOM»] ]

92 |[[MeToabI 1 BBEJIUTE BBEJIUTE BBeauTe ||[[]]
MeaUIIMHCKON 3HaueHUe 3HaueHue JlaTy
reHeTUKHU]]

‘93 H[[3Haqem/le H 1 H BBEJIUTE H BBeJIUTE H BBEJIUTE H[[]]




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTposibHbIE
paboThl

[IpakTHU4YecKkue
paboThl

JlaTa
V3y4eHUus

JJIEKTPOHHBIE
nudppoBble

o6pa303aTeanme

pecypchl

MeUIIMHCKOMN
reHEeTHKHU B
npeaoTBpaAIlleHHUU U
JIeYeHUH reHEeTUYECKUX
3a60/1eBaHUM
yesioBeKal |

3HA4YE€HHEe

3Ha4YeHue

AaTy

94

[[OcHOBHBIE MOHATUSA
ceJIeKL 1 H.
JlabopaTopHas
pa6oTaNe19 «Hh3yueHue
COPTOB KYJIbTYPHBIX
pacTeHUH U IOPO[,
JlOMalIHUX
PKUBOTHBIX»] |

BBeJIUTE
3HauYeHUe

0.5

BBEUTE
AaTy

95

[[MeToabl
CeJIeKLLIMOHHOU paboThl.
JlabopaTopHas paboTa
Ne20«H3yyeHue
MEeTO/I0B CeJIeKLIUU
pacTeHu»]]

BBEJUTE
3Ha4YeHue

0.5

BBeaAuTe
faTy

96

[[LocTrxeHUs
ceJIeKLIMU pacTeHUH U
YKUBOTHBIX.
[IpakTHyeckas paboTa
NeB«IIprBHBKa
pacTeHun»]|

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HayeHUe

BBEJUTE
AaTy

97

[[CoxpaHeHue,
U3y4yeHUe U
MCI0JIb30BAaHUE
reHeTUYeCKHUX

pecypcos]]

BBeJIUTE
3HavYeHUe

BBeJIUTE
3HaYeHUe

BBEJUTE
AaTy

98

[[BruoTexHOI0THS KaK
HayKa U oTpacjb
IpOU3BO/CTBA
[IpakTHyeckas paboTa
Ne9«H3yyeHnue
06'bEKTOB
OGHOTEXHOJIOTUNY ]|

BBeJIUTE
3HaYeHUe

0.5

BBEJUTE
AaTy

99

[[OcHOBHBIE
HalnpaBJieHUsI
CUHTETHYeCKOH
6uosioruu]|

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHUe

BBEUTE
AaTy

100

[[XpoMocoMHas 1
reHHasi UHXeHepus| ]

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HayYeHue

BBeJIUTE
AaTy




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHBbIE
n/m Bcero| Koutposbhbie | [IpakTryeckue|| 13y 1€HAA nu¢posbie
paBoTHI pa6oThl obpa3oBaTesibHbIE
pecypcel
101|[[MeaguuuHCcKHe 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
6MOTEXHOJIOTUU] | 3Ha4YeHue 3Ha4YeHHe JaTy
102 |[[Pe3epBHBIH YPOK. 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
[loBTOpEHMUE, 3HaueHHue 3HaueHHe JlaTy
0600111eHUE,
cucTeMaTu3anusa
3HaHU# ||
‘[[O6aBI/ITb CTPOKY
OBLIEE KOJIMYECTBO 102 0 13.5
YACOB I10 [TPOTPAMME
11 KJIACC
Ne Tema ypoka KosinyecTBo 4yacos ‘ Jata JJIeKTPOHHBIE
n/m Bcero|| Koutposbhbie || [IpakTuyeckue || A3Y1€HAA nu¢posbie
paBoTHI pa6oThl o6pa3oBaTeJsibHbIE
pecypchbl
1+ ||[[9BosOLIMOHHAsA 1 BBeJIUTE BBeJIUTE BBeguTe ||[[]]
Teopus Y. /lapuHal] 3HaYeHUe 3HaYeHUe JaTy
2 ||[[ABumxyuire cUbl 1 BBEJIUTE BBEJIUTE BBeguTe |(|[[]]
5BOJIOLUM BU/OB 10 Y. 3HaueHUe 3HauYeHUe JaTy
AapBuHy]]
3 ||[[bopbba 3a 1 BBe/IUTE BBEJIUTE BBeguTe ||[[]]
CylIeCTBOBaHHUE, 3HAYeHUe 3HAYeHUe JlaTy
€CTeCTBEHHbIN U
VICKYCCTBEHHBIN 0TOO0P]|
4+ |[[PopMUupOBaHUE 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
CUHTETHUYECKOU TEeOpUHU 3HAYeHUe 3HAUYeHUe JlaTy
3BOJIIOIMH] |
5+ ||[[2TanbI 1 BBeJIUTE BBeJIUTE BBeguTe ||[[]]
3BOJIIOIJUOHHOTO 3HaueHUe 3HauYeHUe JlaTy
npolecca:
MUKPO3BOJIIOLHUS U
MaKpo3BoJItOLHs] |
6+ ||[[[Tonyasauus — 1 BBEJIUTE BBEJIUTE BBeauTe ||[[]]
3JleMeHTapHas eJJMHULA 3HauYeHUe 3HauYeHHe JlaTy
3BOJIIOIMHU] |
7+ |[[3akoH reHeTHYeECKOTO 1 BBeJIUTE 0.5 BBeauTe ||[[]]
paBHoOBecus Jx. Xapay, 3HayeHUe JarTy
B. BaitH6epra.
JlabopaTopHas paboTa
«BpisgBEHUE
W3MEHYHBOCTH Y 0CcObel




Ne Tema ypoka ‘ KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE

n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie

paBoTHI pa6oTbl obpa3oBaTesibHbIE
pecypchl

‘ Ho,quro BUIa»]] “ H H

8 ||[[9/1eMeHTapHbIE 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
dakTopbl 3BOMOLUH] | 3HaYeHUe 3HaYeHUe JaTy

9 |[[[9¢dekT ocHOBaTe . 1 BBEJIUTE BBEJIUTE BBeguTe ||[[]]
IddeKT 6y ThIIOUHOTO 3HaYeHUe 3HaYeHUe JaTy
ropJibIIKa] |

10+|[[Murpanuu. U3onsanuu | 1 BBeJlUTe BBeJUTe BBeauTe |([[]]
NOMyJISILUIA: 3HaueHue 3HaueHHe JaTy
reorpaduyeckas,
o6uosoruyeckas]|

11+||[[EcTecTBeHHBbIN OTOOP 1 BBeJIUTE BBeJIUTE BBeguTe ||[[]]
— HanpaBJSOLUI 3HaueHUe 3HaueHue JaTy
dakTop 3BosrOLMHU] ]

12 ||[[Tos10BOM 0TGOP]] 1 BBeJlUTe BBeJUTe BBeauTe |([[]]

3HAuYeHUe 3HauYeHUe JlaTy
13+||[[[Ipucnoco6ieHHOCTh 1 BBeJIUTE 0.5 BBeguTe ||[[]]
OpraHU3MOB KaK 3HAUYeHUe JlaTy
pe3yJsbTaT
MUKPO3BOJIIOLUH.
JlabopaTopHas paboTa
«H3y4yenune
apoMop$030B U
WAYoaZlanTaum y
pacTeHuu U
YKMBOTHBIX»]]

14 ||[[[IpumepbI 1 BBe/IUTE 0.5 BBeguTe ||[[]]
NPUCIIOCOOJIEHUN Y 3HaueHUe JaTy
OpPTaHU3MOB:

MopdOoJIOruyecKHUe,
dusmosoruyeckue,
OUOXUMUYECKUE,
noBeJleHUeCKHe.
JlabopaTopHas paboTa
«IIpucnocobseHus
OPraHMW3MOB U UX
OTHOCUTeJIbHAs
11eJ1eCO00PA3HOCTb»||

15+|/[[Bug, ero Kputepuu 1 BBeJUTe 0.5 BeeauTe |[[]]
CTPYKTYypa. 3HaAYeHUe JlaTy
JlabopaTopHas paboTa
«CpaBHeHUE BUJIOB I10
Mop$oI0THIECKOMY
KpPUTEPHUIO»]]

‘16+ H[[CprKTypa BU/A]| H 1 H BBeJiUTe BBeJiUTE H BBeJUTE H[[]]




Ne Tema ypoka ‘ KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE
n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie
paBoTHI pa6oTbl obpa3oBaTesibHbIE
pecypchl

H “ 3HauYeHUe 3HauYeHUe H JaTy

17+|/[[Bugoobpa3oBaHue Kak| 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
pesyJsbTaT 3HauYeHUe 3HauYeHUe JaTy
MHUKPO3BOJIIOLUH] |

18 ||[[CBa3b 1 BBeJlUTe BBeJlUTe BBeauTe |([[]]
MHUKPO3BOJIIOLIUU U 3HaueHHe 3HaueHHe JaTy
3MU/EMHUOJIOTHH] |

19+ |(|[[Makpo3BoOJIIOLUSI. 1 BBeJIUTE BBE/JIUTE BBeguTe |(|[[]]
[lasieoHTOJIOrHUYECKHE 3HauYeHUe 3HauYeHUe JaTy
MeTO/ibl U3yUeHHUs
3BOJIIOLMHU] |

20+ |[[[Buoreorpaduyeckue 1 BBeJiUTe BBeJiUTe BBeauTe |([[]]
MeTO/bl U3yUeHHUsI 3HAUYeHUe 3HauYeHUe JlaTy
3BOJIIOIMH] |

21+|[[[9MbpHOSIOTHUYECKHE U 1 BBeJIUTE BBEJIUTE BBeguTe ||[[]]
CpPaBHUTEJIbHO- 3HaueHUe 3HaueHUe JaTy
MopdoJioruieckue
MeTO/bl U3yUeHHUsI
3BOJIIOIMH] |

22+ |[[[MonekyasspHO- 1 BBeJlUTe BBeJiATe BBeauTe |([[]]
reHeTHYecKue, 3HaueHUe 3HaueHUe JaTy
O6UOXHMHUYECKHE U
MaTeMaTU4ecKue
MeTO/Ibl U3yUeHHUsI
3BOJIIOLMHU] |

23 ||[[O6uue 1 BBe/IUTE BBeJIUTE BBeguTe ||[[]]
3aKOHOMEPHOCTH 3HaueHUe 3HaueHUe JaTy
3BOJIIOIMH] |

24 |[[ApanTuBHaAsA 1 BBE/JIUTE BBEJIUTE BBeguTe |(|[[]]
paauanus. 3HAYeHUe 3HAUYeHUe JlaTy
HepaBHOMepHOCTB
TEMIIOB 3BOJIIOLUH] |

25 ||[[HayuHble runoTe3bl 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
NPOUCX0XKJEHUS XXU3HU 3HauYeHUe 3HauYeHUe JlaTy
Ha 3emJie]]

26+||[[Aonay4Hble 1 BBeJIUTE BBeJIUTE BBeauTe ||[[]]
npe/iCTaBJIeHUs O 3HAYeHUe 3HAYeHUe JlaTy
3apOXKJAEeHUH KU3HU] |

27 |[[[OcHOBHBIE 3TaMbI 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
HeopraHU4YecKou 3HauYeHUe 3HauYeHHe JlaTy
3BOJIIOIMHU] |

28 |[[[TunoTe3bl 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
3apOXKAEeHUs )KU3HU| ] 3HAYeHUe 3HAYeHUe JaTy




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE

n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie

paBoTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl

29 |[[[UcTopusa 3eMau U 1 BBE/JIUTE 0.5 BBeguTe ||[[]]
MeTO/ibl €€ U3y4eHus. 3HaueHue JaTy
JlabopaTopHas paboTa
«H3yyeHue U onucaHue
MCKOIIaeMbIX OCTaTKOB
JPEeBHUX OPraHU3MOB» ||

30 |[[[HayasbHBIEe 3TAMNBI 1 BBeJIUTE BBEJIUTE BBeguTe |(|[[]]
OpraHh4YecKomn 3Ha4YeHue 3Ha4YeHue JaTy
3BOJIIOIMH] |

31 ||[[9Bostouus sykapuoT]]|| 1 BBeJIUTE BBeJIUTE BBeauTe ||[[]]

3HaueHue 3HaueHue JaTy

32 ||[[OcHOBHBIE 3TAMBI 1 BBeJiUTe 0.5 BBeauTe |([[]]
3BOJIIOLUU 3HaueHUue JaTy
pacTUTEbHOr0 MUPA.

[IpakTHyeckas paboTa
«M3ydyeHue
0COOEeHHOCTeN
CTPOEHUS paCTEHUHU
Pa3HbIX OT/JEJI0B»]]

33 ||[[OcHOBHBIE 3TaMNBI 1 BBeJlUTe BBeJUTe BBeauTe |([[]]
3BOJIIOLIMU XKUBOTHOTO 3Ha4YeHue 3Ha4YeHue JaTy
Mupa]]

34 |[[[9BosOLIMSA }KUBOTHBIX. || 1 BBeJIUTE 0.5 BBeguTe ||[[]]
[IpakTHyeckas paboTa 3HaueHUe JaTy
«3yyenue
0COOGeHHOCTeN
CTPOEHUs MO3BOHOYHbIX
YKMBOTHBIX»]]

35+|/[[Pa3BuTHE KU3HU HA 1 BBe/IUTE BBeJIUTE BBeguTe ||[[]]
3eMJie o 3paM U 3Ha4YeHue 3Ha4YeHue JaTy
nepuozau ||

36 ||[[MaccoBbie 1 BBeJIUTE BBeJIUTE BBeguTe ||[[]]
BbIMUPAHUA — 3HauYeHUe 3HauYeHUe JlaTy
9KO0JIOTUYECKUE
KPHU3UChI poILIJIoro]]

37 ||[[CoBpemMeHHbII 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
3KOJIOTUYECKU N KPU3HC, 3HauYeHUe 3HauYeHUe JlaTy
ero 0Co6eHHOCTH]]

38 |[[[CoBpeMeHHas cucTeMa| 1 BBeJIUTE BBEJIUTE BBeauTe |[[]]
OpraHHU4YecKoro 3Ha4YeHue 3Ha4YeHue JlaTy
npouwioro]]

39 |[[[OcHOBHbIE 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
cucTeMaTH4YecKHue 3HauYeHUe 3HauUeHUe JaTy

rpynnbl OpraHru3MoB||




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE

n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie

paBoTHI pa6oTbl obpa3oBaTesibHbIE
pecypchl

40 |[[[AHTpOmOJIOTHUS — 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
HayKa 0 yeJioBeke]] 3Ha4YeHue 3Ha4YeHue JlaTy

41+ |/[[Pa3BuTHE 1 BBEJIUTE BBEJIUTE BBeguTe ||[[]]
npeJCTaBJeHUN 0 3HaueHue 3HaueHUe JaTy
NPOUCXOXKIEHUU
yeJsioBeKal ]

42+|[[[MecTo 4esioBEKaA B 1 BBE/JIUTE 0.5 BBeguTe ||[[]]
CUCTeMe OPTraHU4eCcKOoro 3HaueHue JaTy
Mmupa. JlabopaTopHas
paboTa «M3yyeHue
0CcobGeHHOCTeN
CTpOEHHUs CKeJsleTa
4eJIOBeKa, CBSI3aHHbIX C
NpSAMOX0XKAEeHHeM»|]

43 ||[[ABmxyLiue cuibl 1 BBEJIUTE BBEJIUTE BBeguTe |(|[[]]
aHTponoreHesal] 3HAuYeHUe 3HauYeHUe JlaTy

44 |[[CooTHOLIEHUE 1 BBeJlUTe BBeJiATe BBeauTe |([[]]
OUOJIOTUYECKUX U 3HAUYeHUe 3HauYeHUe JlaTy
COLIMa/IbHBIX PAaKTOPOB
B aHTponoreHese]|]

45 |[[[OcHOBHBIE CTaAUHU 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
aHTponoreHesal] 3HAYeHUe 3HAUYeHUe JaTy

46 |[[[TaneoreHeTrka u 1 BBEJIUTE BBEJIUTE BBeguTe |(|[[]]
naJieoreHOMHUKaA| | 3HAYeHUe 3HAUYeHUe JaTy

47+|[[[9BONIOLIMSA 1 BBeJIUTE BBeJIUTE BBeauTe |[[]]
COBPEMEHHOT0 3HAYeHUe 3HAUYeHUe JlaTy
yeJsioBeKal]

48 |[[[YesnoBeyeckHre pachl. 1 BBe/IUTE 0.5 BBeguTe ||[[]]
[IpakTHyeckas paboTa 3HaueHUe JaTy
«3yyenue
3KOJIOTUYECKUX
ajlanTalnyi yejoBekar||

49 |[[MexaucuunivHapHble| 1 BBE/JIUTE BBEJIUTE BBeauTe ||[[]]
MeTO/bl 3HauYeHUe 3HauYeHUe JlaTy
aHTpPOIMOJIOTUH]]

50 ||[[3apoxaeHue u 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
pa3BUTHE 3KOJOTHUH] | 3HaYeHUe 3HaYeHUe JaTy

51 |[[MeTojbl 3KOJIOTUH. 1 BBeJIUTE 0.5 BBeauTe ||[[]]
JlabopaTopHas paboTa 3HaYeHUe JaTy
«M3yyeHue MeTo 0B
3KOJIOTUYECKUX
yccaeJ0BaHUN»]|

‘52 H[[SHaquHe H 1 H BBEJIUTE H BBEJIUTE H BBEJIUTE H[[]]




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE
n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie
paBoTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
9K0JIOTUYECKUX 3HAHUU 3Ha4YeHue 3Ha4YeHue JaTy
JIJ151 YesioBeKa| |
53 ||[[9kosoruyeckue 1 BBEJIUTE BBEJIUTE BBeguTe ||[[]]
dakTophl]] 3HaYeHUe 3HaYeHUe JaTy
54 |[[[AbuoTHYecKkue 1 BBeJIUTE 0.5 BBeguTe |(|[[]]
dakTopsl. CBeT Kak 3HaueHHe JaTy
3KO0JIOTUYECKUH GaKTOP.
JlabopaTopHas paboTa
«BbiABIIEHUE
NPUCIOCO6JIeHUH
OPraHMW3MOB K BJIMSHUIO
cBeTa»||
55 |[[[A6buoTuyeckue 1 BBeJiUTe 0.5 BBeauTe |([[]]
¢dakTopsl. Temnepatypa 3Ha4YeHue JaTy
KaK 9KOJIOTUYeCKUU
dakTop. JlabopaTopHas
pa6oTa «BbisiBJeHuE
NpUCIOCOOJIEHU I
OPraHM3MOB K BJIUSHUIO
TeMIlepaTypbi»]]
56 |[[A6buoTHueckue 1 BBeJIUTE 0.5 BBeguTe ||[[]]
¢dakTopsl. BiaxkHOCTb 3HaueHUe JaTy
KaK 9KOJIOTUYEeCKUU
dakTop. JlJabopaTopHas
paboTa
«AHaTOMHUYECKHE
0COGEHHOCTH pacTeHUH
13 pa3HbIX MECT
06U TaHUS»]]
57 ||[[Cpenbl obuTaHUs 1 BBeJIUTE BBeJIUTE BBeguTe ||[[]]
OpraHusmos]| 3Ha4YeHue 3Ha4YeHue JaTy
58 ||[[Buosoruyeckue 1 BBeJIUTE BBeJIUTE BBeguTe ||[[]]
pUTMbI] | 3Ha4YeHue 3Ha4YeHue JaTy
59 |[[[?Ku3HeHHBble GOpMBbI 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OpraHu3MoB]] 3HauYeHUe 3HauYeHUe JlaTy
60 |[[[buoTHuyeckue 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
dakTopmi]] 3HaYeHUe 3HaYeHUue JaTy
61 |[[[3HayeHuUe 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OMOTHYECKUX 3HauYeHUe 3HauYeHHe JlaTy
B3aMMOJIeHCTBUM 11
Cyl1eCTBOBAHMUSA
OpTaHU3MOB B cpeJie
obuTaHus]]
‘62 H[[Bkonornqecxne H 1 H BBEJIUTE H BBEJIUTE H BBEJIUTE H[[]]




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE
n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie
paBoTHI pa6oTbl obpa3oBaTesibHbIE
pecypchl
XapaKTEePUCTUKHU 3HauYeHUe 3HauYeHUe JaTy
nonyasauuu] |

63 |[[[OcHOBHBIE 1 BBEJIUTE BBEJIUTE BBeguTe ||[[]]
NoKa3aTeJu 3HaueHue 3HaueHUe JaTy
HNOMYJISALIUU:

YU CJIEHHOCTb,
IJIOTHOCTb, BO3pacTHas
Y MoJI0Basi CTPYKTypal]

64 |[[[OcHOBHBIE 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
noKasaTeJu 3HAuYeHUe 3HauYeHUe JlaTy
NOMYJISALUU:

POX/1aeMOCTb, TPUPOCT,
TEMII POCTa,
CMEpTHOCTb,
MUTrpanuu]]

65 ||[[9kosiornyeckas 1 BBeJIUTE BBEJIUTE BBeguTe ||[[]]
CTPYKTypa Monyasuu|] 3HAuYeHUe 3HauYeHUe JlaTy

66+ |[[[luHaMuKa nonyasuuu| 1 BBeJIUTE BBEJIUTE BBeguTe ||[[]]
u eé perynsanus]| 3Ha4YeHue 3Ha4YeHue JaTy

67 |[[[KpuBnblie pocTa 1 BBeJIUTE BBeJIUTE BBeauTe ||[[]]
YU CJIEHHOCTH 3HaueHUe 3HaueHUe JlaTy
nonysisanuu. Kpusbie
BbI)KMBaHUs| |

68 |[[[9kosioruyeckas HUIlIA 1 BBeJIUTE 0.5 BBeguTe ||[[]]
BU/Ja. JlabopaTopHas 3HAYeHUe JlaTy
paboTa
«IIpucnocobseHus
CeMsH pacTeHUHU K
paccesieHUI0»]]

69+|/[[Bua kak cucTema 1 BBEJIUTE BBEJIUTE BBeguTe |(|[[]]
nonyJsAnui] | 3HAYeHUe 3HaAuYeHUe JlaTy

70 |[[[3axkoHOMepHOCTH 1 BBeJIUTE BBeJIUTE BBeauTe |[[]]
NOBeJIeHUsI U MUTPaLUi 3HAYeHUe 3HAYeHUe JlaTy
YKHUBOTHBIX] ]

71 ||[[CoobiiecTBO 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
OpPraHU3MOB — 3HauYeHUe 3HauYeHUe JlaTy
6uro1eHo03]]

72 ||[[9xocucTema kak 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
OTKpbITasA cuctemal | 3HaYeHUe 3HaYeHUe JaTy

73 ||[[KpyroBopoT BelecTB 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
Y IIOTOK 3HEPTUH B 3HAYeHUe 3HAYeHUe JlaTy
skocucteme]|

‘74 H[[OCHOBHbIe H 1 H BBEJIUTE H BBEJIUTE H BBEJIUTE H[[]]




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIEKTPOHHBIE
n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie
paBoTHI pa6oTbl obpa3oBaTesibHbIE
pecypchl
noKa3aTeJu 3HauYeHUe 3HauYeHUe JaTy
9KOCUCTEMBI] ]

75 ||[[9xosoruyeckue 1 BBEJIUTE BBEJIUTE BBeguTe ||[[]]
nvpamu/bi|| 3Ha4YeHue 3Ha4YeHue JaTy

76 |[[[U3smeHeHus 1 BBeJlUTe BBeJlUTe BBeauTe |([[]]
coo61IecTB — 3HaueHHe 3HaueHHe JaTy
CyK1eccuu]]

77 |[[[TpuponHbIe 1 BBeJlUTe BBeJlUTe BBeauTe |([[]]
3KOCUCTEMBI. 3HauYeHUe 3HauYeHUe JaTy
JKOCHCTEMBI 03€p U PeK.

JKOCUCTEMBI MOPEN U
OKeaHOB]]

78 ||[[(TpupoaHbie 1 BBeJIUTE BBEJIUTE BBeguTe ||[[]]
3KOCUCTEMBI. 3HaueHUue 3HaueHUe JaTy
JKOCHUCTEMBI TYHJD,

JIECOB, CTeIeH,
NYCThIHb]]

79 |[[AHTpOnOTrEeHHbIE 1 BBeJIUTE BBEJIUTE BBeguTe ||[[]]
3KOCHCTEMBI] | 3HaYeHUe 3HaYeHUe JaTy

80 |[[[YpboakocHuCcTeMBI. 1 BBeJIUTE 0.5 BBeauTe |([[]]
[IpakTHyeckas paboTa 3HaueHUe JaTy
«H3y4yeHue U onucaHue
yp603KOCUCTEMBI»] ]

81 ||[[3akoHOMepHOCTH 1 BBe/IUTE BBEJIUTE BBeguTe ||[[]]
dbopmMupoBaHUs 3HaueHUe 3HauYeHUe JaTy
OCHOBHBIX
B3aMMOJIeHCTBUH
OpPTraHU3MOB B
3KocucTemax]]

82 ||[[MexaHH3MbI 1 BBeJIUTE BBeJIUTE BBeguTe ||[[]]
BO3/IeHCTBUSA 3HAYeHUe 3HaAUYeHUe JlaTy
3arpsi3HeHHUM pa3HbIX
THUIIOB Ha
Cy6OpraHU3MeEHHOM,

OpPTaHU3MEHHOM,
HNONYJIAIUOHHOM U
3KOCUCTEMHOM
YPOBHSX]]

83 |[[[Buocdepa — 1 BBeJIUTE BBEJIUTE BBeauTe |[[]]
oblenJiaHeTapHas 3HAYeHUe 3HAYeHUe JlaTy
o6oJi04yka 3em] |

84 ||[[YueHue B. H. 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
BepHaackoro o 3HauYeHUe 3HauUeHUe JaTy

6uocdepe]]




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE
n/m Bcero|| Koutposbhbie || [IpakTryeckue | A3Y1€HAA nu¢posbie
paBoTHI pa6oTbl obpa3oBaTesibHbIE
pecypchl

85 ||[[3akoHOMepHOCTH 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
CyLeCTBOBAHMUA 3HaueHue 3HaueHHe JaTy
6uocdepni|]

86 ||[[KpyroBopoTsI 1 BBeJlUTe BBeJlUTe BBeauTe |([[]]
BeIlleCTB U 3HauYeHUe 3HauYeHUe JlaTy
O6uOoreoxXMMHUYecKue
LIMKJIBI ]

87 |[[[3oHanBbHOCTD 1 BBeJIUTE BBEJIUTE BBeauTe |([[]]
6uocdepnl. OCHOBHbIE 3HauYeHUe 3HauYeHUe JlaTy
61OoMBI Cy1IH]]

88 ||[[YcTol4yrBOCTb 1 BBeJIUTE BBeJIUTE BBeauTe ||[[]]
6uocoepsi]] 3Ha4YeHUe 3Ha4YeHue JaTy

89 ||[[9kosioruyeckure 1 BBeJIUTE BBEJIUTE BBeguTe ||[[]]
KPHU3UChI U UX 3HaueHUue 3HaueHUe JaTy
NPUYHHBI] |

90 |/[[Bo3pgeiicTBue 1 BBeJIUTE BBeJIUTE BBeauTe |(|[[]]
YyeJioBeKa Ha 3HauYeHUe 3HauYeHUe JlaTy
6uocoepy]]

91 |[[[AHTpOmnOreHHOoe 1 BBeJIUTE BBEJIUTE BBeguTe ||[[]]
BO3/leliCTBUE Ha 3HaueHUue 3HaueHUe JaTy
pacTUTEeIbHBIN U
KUBOTHbIN MUP]]

92 |[[[OxpaHa npupo/bi]] 1 BBe/IUTE BBeJIUTE BBeguTe ||[[]]

3HAYeHUe 3HaAYeHUe JlaTy

93 ||[[OcHOBHbIE NPHUHIIMUIIBI 1 BBe/IUTE BBEJIUTE BBeguTe ||[[]]
YCTOMYHUBOTO Pa3BUTHUSA 3HaueHUe 3HauYeHUe JaTy
4yeJsioBe4YeCcTBa U
npupo/bi|]

94 |[[[PanpoHaibHOE 1 BBe/IUTE BBeJIUTE BBeguTe ||[[]]
NPUPO/IOTOJIb30BAaHUE U 3HAYeHUe 3HAYeHUe JlaTy
COXpaHeHUe
6UOJIOTUYECKOTO
pasHoobpasusa 3emun]|

95 ||[[O60611eHHE 11O TEME 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
«MHUKpPO3BOJIIOLIUSA U €€ 3HauYeHUe 3HauYeHUe JlaTy
pe3yJbTaThbI»|]

96 |[[[O6061IeHME IO TEME 1 BBeJIUTE BBEJIUTE BBeauTe |[[]]
«Makpo3BoJitoud U eé 3Ha4YeHHe 3HayeHue JaTty
pe3yJbTaThbI»|]

97 ||[[O60611eHHE 11O TeME 1 BBeJIUTE BBEJIUTE BBeauTe ||[[]]
«[lpoucxoxaeHue u 3HauYeHUe 3HauUeHUe JaTy

pa3BUTHE )KU3HU HA
3emier]]




YACOB I10 I[TPO'PAMME

Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIeKTPOHHbIE
n/m Bcero|| KoutposbHble || [IpakTudeckue || A3Y1EHHAA nu¢pposbIe
paBoTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
98 |[[[O60611eHME 1O TEME 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
«[IpoucxoxaeHue 3HaueHue 3HaueHHe JaTy
YyeJioBeKa —
aHTpormnorexHes»||
99 |[[[O60611eHME 11O TEME 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
«JKO0JIOTUS — HayKa 0 3HaueHue 3HaueHUe JaTy
B3aUMOOTHOUIEHHUSIX
OpraHu3MoB»]]
100||[[O6061eHHE IO TEME 1 BBE/JIUTE BBEJIUTE BBeguTe ||[[]]
«OpraHusMhl U cpesia 3HAuYeHUe 3Ha4YeHue JaTy
obuTaHuA»]]
101||[[O6061eH e 1O TEME 1 BBeJIUTE BBeJIUTE BBeauTe |([[]]
«IJKOJIOTHS BUJOB U 3HaueHUue 3HaueHUe JaTy
NONMyJISALUN»] |
102||[[O6061eH e 1O TEME 1 BBEJIUTE BBeJIUTE BBeauTe |(|[[]]
«buocdepa - 3HAuYeHUe 3Ha4YeHue JaTy
riao6anabHas
3KocucTeMa»]]
‘ﬂ06aBI/ITb CTPOKY
OBLIEE KOJIMYECTBO 102 0 7.5

NPOBEPAEMbIE HA EM MO BUOIOrMU TPEEOBAHUA K PE3Y/ILTATAM OCBOEHWA OCHOBHOW
OBPA3OBATE/IbHOW NPOrPAMMbI CPEQHEIO OBLLErO OGPA30OBAHUA

Kon
NPOBEPsIeMOro
TpeOOBaHUA

ITpoBepsieMble TpeOOBaHUs K MPEIMETHBIM Pe3yJbTATaAM 0CBOCHHSI OCHOBHOW
00pa30BaTeILHOI MPOrPaMMBbI CPETHET0 001IEr0 00pa30BaHUsI

ChopMHpOBaHHOCTH 3HAHUI O MECTE U POJIH OHOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (hOpMHPOBAaHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA, B TO3HAHUH
3aKOHOB IIPUPOJIBbI U PELICHUU JKU3HEHHO BaXKHBIX COLIMAIBHO-3TUYECKUX,

1 SKOHOMHUYECKHUX, KOJOTMIECKHUX MPOOJIEM YEJIOBEUECTBA, a TAK)KE B PEILICHUH BOIIPOCOB
PalMOHATILHOTO MPUPOIOIIOIB30BAHMS, B (JOPMUPOBAHNH LIEHHOCTHOTO OTHOLIEHUS K
MIPUPOJIE, OOIIECTRY, YEIOBEKY; O BKIIAJIE POCCHICKIX M 3apyOeKHBIX YUEHBIX —
OHMOJIOTOB B pa3BUTHE OMOIOTHH

Bnagenne cucremoii 3HaHHN 00 OCHOBHBIX METOJ[aX HAyYHOTO ITO3HAHUS,
HCTIONIb3yEeMbIX B OMOJIOTHYECKUX UCCIICAOBAHUSIX KUBBIX OOBEKTOB U 3KOCUCTEM (OITH-
caHUe, U3MepeHue, MPOBEICHNE HAOIOICHHH ); CIIOCOOaMM BBISIBIICHHUS U OTICHKU
AHTPOIOT€HHBIX U3MEHEHUN B IPUPOJIE.

YMeHue BbIIBUTATh TUIIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTATBHBIMU CPEACTBAMM,
hopMynupys 11€1h UCCIICAOBAHMS, AaHATU3UPOBATH MOYICHHBIC PE3YIbTAThI U JEIaTh




Kon
NpoBePAEMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMA K MPeIMETHBIM pe3yIbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTe/IbHON NPOrPAMMBbI CPeiHero 0011ero 00pa3oBaHus

BBIBOJBI.

BrisiBiieHne 3aBUCHMOCTH MEX]Ty UCCIIeyeMbIMHA BETMYMHAMH, OObSICHEHUE
MTOJTyYEHHBIX PE3YIBTATOB M (POPMYTHUPOBAHIE BEIBOAOB C HCIIOJIb30BAHUEM HAYYHBIX
MOHSATHUM, TEOPUN U 3aKOHOB

YMeHue BIaIeTh CUCTEMOM OMOJIOrMUeCKUX 3HAHUH, KOTOpast

BKJIFOYAET: OCHOBOIIOIAraloIire OHOIOIHYSCKUE TEPMHUHBI M TOHITHS (KU3Hb, KJICTKa,
TKaHb, OPTaH, OPTaHu3M, BH/I, TOMYJIALHNS, YKOCUCTEMa, ONOIIeH03, Onocdepa;
MeTaboIM3M, TOMEOCTa3, KIIETOYHBIA IMMYHHUTET, OMOCHHTE3 OeJKa, OMOIIOTUMEpHI,
JICKPETHOCTb, CAMOPETYJISIIINS, CAMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHYH-
BOCTb, YHEPrO3aBUCUMOCTb, POCT M Pa3BUTHE);

ounonormueckre Teopun: kietounas teopus 1. llIsanna, M. llnetinena, P. Bupxosa;
KJIOHAJIBHO-CeNeKTUBHOro uMmynurera [1. Dpnux, .M. MeunukoBa, XpoMOCOMHast
Teopus HacnencTBeHHocTy T. Moprana, 3axoH 3apojsiiieBoro cxonctsa K. bapa,
OBOJIIONMOHHAsA TCOpUA Y. I[apBI/IHa, CUHTCTHYCCKAs TCOPUs IBOJIIOIINU, TCOPUS
anTponorenesa Y. Jlapeuna; Teopus ouoreorienosa B.H. Cykauéga; yueHue

H./. BaBuioBa o nieHTpax MHOT00Opa3us U MPOUCXOKACHUS KYJIbTYpPHBIX PacTCHUH,
yuenue A.H. CeBepioBa 0 MyTsIX U HaNlpaBICHUIX 3BONOIMH, yueHue B.1. Bep-
HAJICKOTO — 0 brocdepe);

3aKOHBI (eqUHOO0Opa3Ms TOTOMKOB MIEPBOTO IMOKOJIECHHUS, PACIICTICHHS TTPH3HAKOB,
HE3aBUCUMOTI0 HacleJOBaHUsI MPU3HAKOB [. MeHaens; CUelIeHHOrO HacaeI0BaHus IpU-
3HAKOB U HapylIeHUs cueruieHus reHoB T. Moprana; roMoIoruuecKux psaoB B
HacneacTBeHHOU n3MeHnunBocty H.M. BaBuioBa; renetudeckoro pasHoecus . Xap-
v 1 B. Baiin6epra; 3apoapimeBoro cxoactsa K. bapa; OnoreneTrnueckuii 3akoxn

3. I'exkenst, @. Mrostepa);

MIPUHIHAIIBI (‘II/ICTOTLI raMcErT, KOMHJ'IeMeHTapHOCTI/I);

npaswia (Munumyma 1O. JInOuxa, sxonornyeckoi mupaMuabl YUces, OMOMacchl U
SHEPTHUH);

runotesbl (koanepBatHoi A.M. Onapuna, nepsuuHoro OynasoHa k. Xonaeiina,
mukpocgep C. dokca, pubosuma T. Uek)

YMenue peliaTh NMOMCKOBBIC OMOJIOrMYEeCKHUe 3aa4u; BbIABJIATh IPUYUHHO-
CJICACTBCHHBIC CBA3U MEXKAY UCCIICAYEMBIMU OHOJIOrMYECKUMU OGT:CKTEIMI/I, mpoueccaMmmn
" ABJICHUAMM; NCJIATh BBIBOAbI U MIPOTrHO3bI HA OCHOBAHUU IMOJTYYCHHBIX PC3YJIbTATOB;

COCTaBJIATh TCHOTUIIMYCCKNE CXEMbI CKPCIIMBAHUSA JIJId PA3HBIX TUIIOB HACJICAOBAHUA
MPU3HAKOB Yy OPraHu3MOB, COCTABJIATH CXEMBI IICPECHOCA BEIICCTB U SGHCPIrUn
B OKOCUCTEMAx (]_ICHI/I IIUTaHusA, IIWIICBLIC CCTI/I)

YMeHre yCTaHaBIMBaTh B3aUMOCBSI3H MEX/Ty CTPOCHHEM H (QYHKITUSIMU: OPTaHOUJIOB,
KJIETOK Pa3HbIX TKaHEH, OpraHaMHu U CUCTEMaMH OPTaHOB Y PACTEHUI, dKUBOTHBIX U
YeJIOBEKa; MEX/1y dTarnaMy 0OMeHa BEIECTB; dTanaMH KJIETOYHOTO LIUKIA U )KU3HEHHBIX
LUKJIOB OPTaHU3MOB; dTaraMi SMOPHOHAJILHOTO PA3BUTHS; TEHOTUIIOM U (DEHOTHIIOM,
(eHOTHIIOM U (haKTOpaMu cpellbl OOMTaHUS; MPOLECCAMHU 3BOJIIOLUM; ABHKYILIMMH CH-
JIaMH aHTPOIIOT'€HEe3a; KOMIIOHEHTaMH Pa3JIMYHBIX YKOCHCTEM U IPUCIIOCOOICHUAMH K
HHUM OPraHu3MOB




Kon
NpoBePAEMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMA K MPeIMETHBIM pe3yIbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTe/IbHON NPOrPAMMBbI CPeiHero 0011ero 00pa3oBaHus

VMmeHne BBIICTIATh CYHICCTBCHHBIC IIPU3HAKHA!

CTPOCHUS BUPYCOB, KIETOK IPOKAPUOT U 3YKapUOT; ONHOKJIETOUHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BUIIOB, OMOTEOIICHO30B, SKOCUCTEM B OHOC(hEphl; CTPOSHHUS OPTAHOB U
CHCTEM OPraHOB PacTEHUH, )KUBOTHBIX, YEJIOBEKA; IPOLIECCOB KU3HEAEATEILHOCTH,
[IPOTEKAIOIINX B OPraHU3Max PacTEeHHM, )KUBOTHBIX U YEJIOBEKA; OMOJIOrMUECKUX
MpoIeccoB: 0OMeHa BelecTB (MeTadoMn3M), HHPOPMALIMH U TIPEBpaILieHUS YHEPTHH,
OposkeHUsl, aBTOTPOGHOTO U TeTepOTPOGHOTO TUIIOB MUTaHUS, POTOCHHTE3A U
XEMOCHHTEe3a, MUT03a, Mei103a, raMeToreHes3a, SMOproreHesa, nocTaMOpHOHAIBHOTO
Pa3BUTHSA, pa3MHOKEHHS, HHIUBHYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a),
B3aMIMOJICHCTBUS T€HOB, T€TEPO3NCa; AEHCTBUN NCKYCCTBEHHOTO OTOOPA,
CTaOMIIN3UPYIOLLIETO, IBUKYILETO U Pa3phIBAIOLIETO €CTECTBEHHOIO 0TOOPA; ajulonaTpu-
YECKOr0 ¥ CUMIIATPUIECKOTO BUI000OPa30BaHUSL; BIMUSHUS JBIDKYILINX CHJI 9BOJIIOIMHU Ha
reHo()OHT TIOITYJISIIAN; MTPUCIIOCOOIIEHHOCTH OPTaHU3MOB K Cpefie OOUTaHus,
yepeaoBaHUA HaHpaBJICHI/Iﬁ 9BOJIIOIUHA; KPYTOBOpOTa BEIIECCTB M ITOTOKA SHCPIrun B
JKOCUCTEMAxX

ChopMupOBaHHOCTH YMEHHS BBIICISATH CYIIECTBEHHBIE IIPH3HAKU BUPYCOB, KJICTOK
MPOKAPHOT M 3YKAPHOT; OMHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHHU3MOB, BHJIOB,
OHOreOIIEHO30B U DKOCHCTEM;

0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB M MPEBPAIIEHUS SHEPTHU B KIIETKE,
(boToCHHTE3a, MIIACTHYECKOTO U SHEPTeTUIECKOr0 0OMEHa, XeMOCHHTE3a, MUTO3a,
MeﬁO?;a, OIINIOAOTBOPCHH, pa3BUTUA U PA3MHOXCHU A, MHAUBUAYAJIbHOT'O Pa3BUTHUA
opraam3Ma (OHTOTeHe3a), O0pbOBI 3a CYIIeCTBOBAaHUE, ECTECTBEHHOTO 0TOOPA,
BU1000pa30BaHUsL, IIPHCIOCOOIEHHOCTH OPTraHU3MOB K CpeJie OOUTaHUS, BIHSHUS
KOMITOHEHTOB YKOCHCTEM, aHTPOTIOTCHHBIX U3MEHEHHU B SKOCUCTEMAaX CBOCH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U NMPEBpAIleHHs SHEPTUH B Onochepe

‘VYMeH#ne ucnojib30BaTh COOTBCTCTBYIOIINEC APT'YMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO TECPMHUHOJIOTHUIO
1 CUMBOJIMKY IJI 1OKA3aTeJIbCTBA POACTBA OPIraHU3MOB Pa3HbIX CUCTCMATHYCCKUX
rpynil; B3aMMOCBA3U OPraHU3MOB U CPEAbI 06I/ITaHI/I$I; CANHCTBA YCJIOBCUYCCKHUX pac,
HGO6XOI[I/IMOCTI/I 340pOBOTO 06pa3a JKHU3HU, COXPpAHCHUA pa3H006pa3H5{ BHUI0OB U 3KO-
CHUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA IMTPUPOABI K YCJIOBEYCCTBA

YMeHHe KpUTUIEeCKH OIEHUBATh MHPOPMAITUIO OMOIOTUYECKOTO COIEPIKAHUS;
MHTEPIIPETUPOBATh 3TUIECKHE ACTIEKThI COBPEMEHHBIX HCCIIEIOBAaHNH B OMOJIOTHH,
MeIHINHE, ONOTEXHOJIOTUH; PACCMATPUBATD TII00ATBLHBIC YKOJIOTHYECKUE TIPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYO TIO3HIIUIO

NEPEYEHb 3/IEMEHTOB COAEPAHUA, MPOBEPAEMbIX HA Er NO bMOJ1I0TMA

Kon IIpoBepsieMbIi 3JIEMEHT COEPKAHUSA
1 buonorus kak Hayka. JKMBbIE CUCTEMBI U UX U3YUEHUE
1.1 CoBpemeHHasi OMONIOTHS — KOMILJIEKCHAs HayKa. bronornyeckue HayKu
U M3y4aemble MU 1pobieMbl. DyHIaMeHTaNbHbIe, IPUKJIAJIHBIC 1 IOUCKOBbBIC HAyYHbIE UCCIIEIOBAHUS B
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OMOJIOTHH.

3HaueHne OMONOTHH B POPMUPOBAHUHI COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBEI Mupa. [Ipodeccun,
CBsi3aHHBIE ¢ Onojorueil. 3HaueHre OMOJIOTHH B MPAKTUYECKON AEATEILHOCTH YellOBEeKa: MEIUIIMHE,
CEJIBCKOM XO3SICTBE, IPOMBIIIIEHHOCTH, OXpaHe IPUpPOIbI

1.2

JKuBble cUCTEMEI KaK npeaMET U3YyUCHUA ouonoruu. CBOMCTBA KUBBIX CHCTEM: CANMHCTBO XUMHYCCKOI'O
COCTaBa, JUCKPECTHOCTD M LCJIIOCTHOCTD, CIIO)KHOCTD U YIOPAAOYCHHOCTh CTPYKTYPhI, OTKPBITOCTD,
caMoopranusaiuys, CaMOBOCIIPONU3BEACHUC, PA3APAKUMOCTb, USMCHUYNBOCTD, POCT U pa3BUTHC.

YpOBHHU OpraHM3alNN )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIE€TOUHBIN, TKAHEBHIH, OpraHU3MEHHBIH,
MOMYJIALMOHHO-BUIOBOH, S9KOCHCTEMHBIH (OnoreoneHoTn4eckuii), onocdepusiii. [Ipouecckr,
MPOUCXOSIIIUE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKH3Hb Kak (hopMa CyIIecTBOBaHUS
Marepuu

1.3

Mertozp! Ouonorndeckoir Hayku. Habnmronenue, naMepeHue, SKCIepUMEHT, CUCTEMATH3aIIus,
MeraaHanus. [[oHsTHE 0 3aBUCUMOI U HE3aBUCHUMOMW NepeMeHHOH. [[naHupoBaHue skcriepuMeHTa.
[TocranoBka u mpoBepka runote3. Hynesas runoresa. [Tonsitue Be1OOpKH U €€ 10cTOBEpHOCTH. Pazdpoc
B Omoormueckux MaHHbIX. OTeHKa TOCTOBEPHOCTH MOMyYEHHBIX PE3yIbTaToB. [[pHYHHbI HCKaKEeHUS
pe3yapTartoB skcnepuMenTa. [IoHsTHe cTaTHCTUYECKOro TecTa

KineTtka kak OMoJjIornueckast cucTemMa

2.1

Krnetka — cTpykTypHO-(pyHKIIMOHATBHAS €AMHALIA KUBOTO. VicTOpHs oTKphiTHs KieTku. Padotsr P. ['yka,
A. JleBenryka. Knerounas teopus (T. LBann, M. llneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS CO-
BPEMEHHOH KJIETOYHON TEOPUHU.

MeTobl MOJIEKY/ISIPHOM U KJICTOUHOM OMOIOIMH: MUKPOCKOIIHS, XpoMaTorpadus, MeKkTpodopes, MeTo
MEUEHBIX aTOMOB, Au(depeHIranbHoe IEHTPUPYTUPOBaHUE, KyITHTHBHPOBAHHE KIIETOK

2.2

XUMHUYECKHUI coCcTaB KIETKU. Makpo-, MUKpPO- M YABTPaMUKpO3JIeMeHThl. Bona u e€ ponb xak
pacTBOPUTEIS, PeareHTa, y4acTHe B CTPYKTYPHUPOBAaHUHU KJIETKHU, TEIUIOPEryIind. MuHepaIbHbIe
BEIIIECTBA KIJIETKH, UX OMOJIOrHYecKas poib. POJIb KATHOHOB ¥ aHHOHOB B KJIETKE.

Buonornueckue nomumepsl. beiaku. AMMHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTyphl OEIKOBOI MOJIEKYIIBI.
IlepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. BropuuHas, TpeTHuHasl, YeTBEPTHYHAS CTPYKTYPHI.
Henaryparus. Crotictsa OenkoB. Kiaccudukariius 6enkoB. bruonornyeckue QpyHKIIMU OSIKOB.

YrieBoapl. MOHOCAXapuIbl, AUCAXAPUIBI, OJUTOCAXapUIbI U Ioucaxapu sl OOUIHi II1aH CTPOSHUS U
(hM3HUKO-XMMHYECKHE CBOWCTBA YIIIEBOIOB. bronornueckre GyHKINU YIIIEBOIOB.

Jlumunet. ['mapodumsHO-THAPOhOOHBIE cBOVicTBa. Kitaccuukarus
nunuaoB. Tpurmunepusl, Gochoaumnuasl, BOCKH, cTepouabl. buonornyeckue ¢pyHKmu aunuaos. Oouue
CBOHCTBA OMOIOTMUECKUX MEMOpaH — TEKy4eCTbh, CIIOCOOHOCTD K CAMO3aMBIKaHHIO, IOITYIPOHULIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK u PHK. Ctpoenne HyknenHoBsIx kuciot. Hyxkneoruapl. [IpuHiun koMruie-
mentapHoct. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupais. MecronaxoxaeHue u Ouo-
norudeckue pyaknuu JJHK. Buast PHK. @yaxmun PHK B kietke.

Crpoenune monekyinbl AT®. Makposprudeckue cBsi3u B Mosiekyne AT®. buonornueckue pynkunu ATO.
BoccranoBnennble nepeHOCUnKY, UX (pyHKuuM B KieTke. CekBenuposanue JHK.

CrpykTypHas Ouonorusi: OnoxumMuueckue u onopusnyecKkue ucciae10BaHus COCTaBa 1
NPOCTPAHCTBEHHOH CTPYKTYyphl OMOMOJIEKYIT

2.3

TuIel KJIETOK: dyKapHOTHYeCKas U pokapuorudeckas. CTpyKTypHO-(QyHKIHOHAIBHBIE 00pa30BaHUs
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KIJIICTKH.

Crpoenune npokaproTnieckoil kietku. Knetounast ctenka 6akrepuii u apxeit. OCOOEHHOCTH CTPOCHHUS
reTepoTpo(HON M aBTOTPO(HOM MPOKAPHOTHIECKUX KIIETOK. MEeCTO H polib MPOKaproT B OMOLIEHO3aX.

Crpoenune u (HyHKIMOHUPOBAHUE SyKapHOTHYECKOH KiIeTKHU. [InasmaTnyeckas MemOpaHa (TuiazManemMma).
CrpykTypa mia3mMaTiudeckoit MeMOpansl. TpaHCIOPT BELIECTB Yepe3 MIa3MaTHIeCKy0 MEMOpaHy:
naccuBHbIN (quddysust, ooneryénnas quddysus), akTUBHBIN (IEPBUYHBIN U BTOPHYHBIN aKTUBHBIH
tpancnoprt). [lomynmpornnaemocts MemOpaHsl. Pabota HaTpuii-kanmneBoro Hacoca. JHAOIUTO3:
MUHOLIMTO3, (harorutos. Dk3o1uTo3. Kiterounas crenka. CTpykrypa U QyHKIINH KIETOYHONH CTEHKH
pacTeHul, TpuooB.

Iuromrasma. Ilurozons. [{utockener. [IBmkenne muromiazmMel. Opranonas! kKieTkn. OgHoMeMOpaHHbIC
OpTraHoWABI KIETKH: dHAoIuIa3MaTindeckas ceTh (J11C), anmmapar ['onbpxu, TH30COMEBL, UX CTPOCHUE H
¢byHkun. B3auMocBsa3p 01HOMEMOPaHHBIX OPraHOUIOB KIeTKU. CTpoeHue rpaHyIsIPHOTO PETHKYIyMa.
CuHTe3 pacTBOpUMEBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [Taakuii (arpaHyasipHBIN)
9H/IOTIa3MaTHUECKUI peTukymyM. CekperopHas ¢yHKIus anmnapara [onbmku. TpaHcnopT BelecTs B
KieTke. Bakyonu pacturensHbix KieTok. Kierounsrit cok. Typrop.

HOHyaBTOHOMHI)IC OpraHouabl KJICTKU: MUTOXOHAPHHU, IIJTACTUABIL.

Crpoenue 1 GyHKINU MUTOXOHAPHH U I1acTH. [lepBudHble, BTOPUYHBIC U CIOXKHBIC IIJIACTHIBI
(OTOCHHTE3UPYIOIINX FYKApPHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOMIACTHI BBICIINX PACTCHHUH.

HememOpannblie opranons! kinetku CtpoeHue u GyHKIUMH HEeMEMOPaHHBIX OPraHOUIOB KIIETKH.
Pubocomer. MukpodunameHnTsl. Mpliednbie KieTkd. Mukpotrpyoouku. Kiretounstii nentp. CTpoeHue u
JBWKEHHE )KTYTHKOB M pecCHUUEK. MUKpOTpyOOUKH [uToIIa3Mel. LIeHTprons.

Anpo. O6onouka sipa, XpOMaTHH, KapHoIUla3Ma, SIPBILIKH, UX CTpoeHuE U QyHKUUH. S nepHbIi
OenkoBbIf MaTpuKc. [IpocTpaHcTBEHHOE pacIoIOKEHHE XPOMOCOM B MHTep(da3zHOM sipe. benku
XpOMaTHHa — THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapuOT (PaCTUTENbHOM, )KUBOTHOM,
TrpuOHOI)

24

AccuMUIALUS U AUCCUMMIIALIUS — JIBE€ CTOPOHBI MeTabonn3Ma. Tuiiel 0OMeHa BelecTB: aBTOTPOQHBIN

U reTepoTpodHBIA. YyacTue Kuciaopoaa B 0OOMEHHBIX MpoLeccax. JHEPreTHIecKkoe 00eceyeHne KIETKH:
npesparienne AT® B oOMeHHBIX Tiporieccax. DepMeHTaTUBHBIN XapaKTep peaklnii KIeTOUHOTO
MmeTabonn3ma. PepMeHTHl, UX CTPOCHHE, CBOMCTBA U MexaHu3M aeiictBus. Kodepmentsl. Omanyus
(epMEHTOB OT HEOPTaHUYECKHUX KaTalln3aTOPOB. bellkn-aKTHBATOPBI U OENTKU-HHTHOUTOPBI. 3aBUCHMOCTD
CKOPOCTH ()epPMEHTATHBHBIX PEAKIHA OT Pa3INnYHbIX (aKTOPOB.

[lepBUYHBI CHHTE3 OPraHUUECKUX BEIECTB B KieTke. PoTocuHTe3. PoNb XJI0pOIIacToOB B MpoIiecce
¢dorocunTe3a. CBeToBast M TeMHOBasi Ga3bl. [IponykTuBHOCTE PoTOCHHTE3a. BriusiHMe pazimyHbIX
(akTOpPOB Ha CKOPOCTh (hOoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A.

XemocunTe3. PazHooOpa3ue opraHM3MOB-XeMOCHHTETUKOB: HUTPpU(DUILIMPYIOIIHE OaKTepHH, KeJie300aK-
TepuH, cCepoOaKTEPHH, BOJOPOAHBIE OaKTEpHUU. 3HAUEHHE XEMOCHHTE3a.

Amna3po0bnble opranu3mel. Bupl Oposkenus. [IpogyKTel OposkeHHs M UX UCTIOJIB30BAHUE YEIIOBEKOM.
AHa3po0OHBIE MUKPOOPTaHU3MbI KaK 00bEKTHl OMOTEXHOIOTUN B BO30YIUTEIH OOJIe3HEH.

A3pO6HBIe OpraHu3MBbI. OTanel SHEPreTU4CCKOro oOMeHa. HO,I[I‘ OTOBUTEIIbHEIN 3Tamn. I nKomn3 —
6CCKI/ICJ'IOp0Z[HOC pacuiCnjiCHUEC IIIFOKO3bI.

buonornueckoe OKHCJICHHUE, UJIU KJIICTOYHOC AbIXaHUC. Ponb MI/ITOXOHI[pI/If/i B ITponeccax OHOJIOrMYECKOTO
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okucnenus. [ukanueckue peakuuu. OxkucnutensHoe pochopumuposanue. [penmyinectra aspoOHOTo
myTd oOMeHa BEUIECTB Mepel aHa3pOOHBIM. D PEKTUBHOCTh YHEPreTUISCKOT0 0OMeHa

2.5

Peakuuu matpuunoro cunresa. [IpuHINI KOMITIEMEHTAPHOCTH B PEAKIIUSIX MATPUUHOTO CHHTE3A.
Peanu3zanus vacnencTeeHHol nHpopmanuu. [eHeTnyeckuii Ko, ero cBoiicTea. TpaHCKPUTIIIHS —
MatpuuHblii cuaTe3 PHK. ITpuHIUIIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIeIbHOCTD,
aCHMMETPHUIHOCTD. TpaHCAIus U e€ aTamnbl. Ydactue TpancropTeix PHK B OnocuaTe3e Oenka. YcemoBus
omocunTe3a Oenmka. KomqupoBanne aMruHOKHACTOT. Pois prbocoM B OnocuHTE3€e OeKa.

Opranu3zaiysi FreHoMa Y TIPOKapHOT U 9YKApHOT. Perynsius akTHBHOCTH I'eHOB Y MMPOKapuoT. [ umoresa
onepona (®. XKaxo0, K. Mano). Perymsanns oOMeHHBIX TTpoIieccoB B KieTke. KiieTodnblil romeocras.

Bupycer — HekneTouHble (hOPMBI )KU3HH U o0IurarHsie nmapasutsl. CTpOeHNE MPOCTHIX U CIIOKHBIX
BHPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a0oneBanus 4enoBeka, )KuBOTHbIX, pactennii. CIIN, COVID-19, conmnanbubie n
MEIULMHCKUE TPOOIEMBI

2.6

KneTounstit nuk, ero nepuoasl u perynsmus. Uatepdasza u muto3. OCOOEHHOCTH MPOIIECCOB,
npoTekaromux B uHTEp(daze. [logrororka xinerku k geneHuto. [IpecuaTernyeckuii (MOCTMUTOTUIECKUI),
CHUHTETHYECKHUI U IOCTCUHTETUYECKUN (PEMUTOTHYECKHIA) IEPUObI MHTEP(DA3HL.

Marpuussiii cunte3 JHK — perumukanus. [Tpunuuns! permukannn JJHK: koMIuieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBII CUHTE3, AHTHUIIAPAJUIEAbHOCTh. MexanusMm pemtukanuu JJHK. XpoMocoMmsl.
Crpoenune xpomocoM. TemoMepsl U TeoMepasa. XpOMOCOMHEIN Ha0Op KIIETKH — KapUOTHUI. [IUTmon b
Y TarIouAHbIH Habopbl XpoMocoM. [oMonornyHbIe XpOMOCOMBIL. [1010BBIE XPOMOCOMBI.

Henenue kinetkn — Muto3. CTaiuy MUTO3a M MIPOUCXOSILIME B HUX IPOLECCHI. THITBI MUTO3A.
Kaprokunes u nurokunes. buonornueckoe 3Hadenne MuTo3a. Perysiinys MUTOTHYECKOTO LIMKJIA KIETKH.
IIporpammupyemast KJeTouHasi THOENb — aroITo3.

CDYHKL[I/IOHaJ'IBHaH TCHOMHUKa

OpFaHHSM Kak OMOJIOrHyecKasi CucTeMa

3.1

OILHOKJ'I@TO‘IHLIC, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OPraHU3Mbl U MHOT'OTKAaHCBLIC OpTaHU3MBI.

DopMbl pa3MHOKEHUS] OPraHU3MOB: Oecrosioe (BKJII04asi BEreTaTUBHOE) U TT0JIoBoe. Bup Gecrionoro
Pa3sMHOXKCHUSI: TIOUKOBAHKE, CIIOPYIISIHS, (PparMeHTalunsl, KIOHUPOBAHHUE.

ITonoBoe pa3muokenue. [lomoBrie kieTky, wiu rameTsl. Meito3. Craguu meiios3a. [loBenenue xpomocom
B Meiiose. Kpoccunrosep. bruonorndeckuii cMpica Meio3a U osoBoro nporiecca. Meiio3 u ero Mecto B
JKU3HEHHOM IMKJIE OPTaHU3MOB.

[IpenzaponsieBoe paspurue. ['amerorenes y xuBoTHbIX. [1osoBble xxene3sl. OOpa3oBaHue U pa3BUTHE
H0JIOBBIX KiIeTOK. CriepMaroreses u ooreses. CTpoeHue 1ojoBbIX KineTok. ONiofnoTBOpeHUE U
9MOpHOHAIBHOE pa3BUTHE KUBOTHBIX. CTIOCOOBI OIUIONOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
[TapreHorenes.

WupuBuayansHoe pa3BuTHE OpraHu3MoB (oHToreHe3). CTajnn SMOpHOreHe3a JKUBOTHBIX (Ha IpUMepe
nsrymku). Apobnenune. Tunsl apodnenns. OcoOeHHOCTH IpOOIeHUS MICKONHUTAIOMINX. 3apO/IbILIEeBhIC
JMCTKYU (racTpysius). 3aKiajKka OpraHoB M TKaHEH M3 3apOJbIIIEBIX JTUCTKOB. B3auMHoe BIusiHUE
yacTeil pa3BUBAIOLIETOCS 3apobliia (AMOpHOHATIbHAS MHAYKIHKS). 3aKia/iKka TJlaHa CTPOSHUS JKUBOTHOTO
KaK pe3yJbTaT UepapXHUYeCKUX B3aMMOJCHCTBHUII reHoB. BiusiHue Ha SMOpHOHAIBHOE pa3BUTHE
pasTUIHBIX (AKTOPOB OKPYKAIOIIEH CPEIIbI.
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Poct u pa3suTHie xuBOTHEIX. [locTamMOpronansHEIH TepuoA. [IpsMoe u HenpsiMoe pa3Buthe. Pa3BuTHe ¢
MeTamMop030M y O€CIIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. bronornyeckoe 3HadeHNe MpsiMOro U
HENPSMOTO Pa3BUTHS, UX PACIPOCTPaHEHHUE B MPHUPOJE. THITHI pOCTa KUBOTHBIX. DaKTOPHI PETYISIIAN
pocTa KUBOTHBIX U YenoBeka. CTafuu MoCTIMOPHOHAIEHOTO Pa3BUTHS Y )KHBOTHBIX M Y€JIOBEKa.
Ilepuonbl oHTOrE€HE3a YeIoBeKa.

Pasmuoxkenune u pa3BuTHe pacreHuil. 'ametodur u criopodut. Meiio3 B >KH3HEHHOM ITUKIIC PACTCHHM.
O6pazoBanue crop B mporecce Meio3a. ['ameTorenes y pacternii. OTIoqoTBOpEHNE U Pa3BUTHE
pacTHTEIBHBIX OPraHU3MOB. J[BOMHOE OIIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue U
pa3BUTHE ceMEHU. MeXaHU3Mbl PETYISLUN OHTOT€HE3a Y PACTCHUM U dKUBOTHBIX

3.2

Hcropus cTaHOBIIEHUS M pa3BUTHS T€HETHKH KaK Haykd. OCHOBHBIE TEHETUYIECKUE TIOHSITHS U CUMBOJIBL.
Tomonmoru4asie XpoOMOCOMBI, aJlIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, TOMUHAHTHBIA U
PEIeCCUBHBIN MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTa, YHCTAs JIMHUS, TUOPU/IBI, TEHOTHUI, (QEHOTHII.
OCHOBHBIE METOJIbl TCHETHUKH: THOPUIOIOTHUECKUM, IIUTOIOTUICCKHH, MOJCKYIIIPHO-TEHETHUCCKHIA

3.3

MonorubpugHoe ckpemuBanue. [1epBrrit 3akoH MeHens — 3aK0H eAMHO00pa3us THOPUIOB TIEPBOTO
nokoseHus. [IpaBuno nomunupoBanus. Bropoit 3akoH MeHies — 3aK0H pacIleIUIeHUs] IPU3HAKOB.
L[I/ITOHOI‘I/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/IIlHOFO CKpCuiBaHu. I'unore3a 4MCTOTHI TaMET.

AHanusupytoniee ckpemrpanye. [IpoMexyTouHblil XxapakTep HaciaeaoBaHus. Pacienienye npu3HakoB
IIPY HETIOJTHOM JOMHHHPOBAHUU.

JurnGpumaHoe ckpenuBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCHUMOTO HACJIeTOBAHUS ITPU3HAKOB.
LluTonornuecKkue OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUA.

CueruieHHOe HacnenoBanne npru3HakoB. Padoter T. Moprana. CrerieHHOE HaclieIoBaHIE TeHOB,
HapylLIeHUE CLEIUICHUS MEKAY FeHaMu. XpOMOCOMHAsl TEOpUs HACIEACTBEHHOCTH.

I'eneTuka nomna. XpOMOCOMHBIﬁ MCXaHU3M OIIPEACIICHHUA I10JIa. AYTOCOMBI
U MOJIOBBIC XPOMOCOMBI. T'omoramerHsIil 1 FeTepOl"aMeTHHﬁ moj. ['eHeTnyeckas CTPYKTYpa MOJIOBBIX
XPpOMOCOM. HaCJ’Ie,I[OBaHI/Ie IMMPU3HAKOB, CLCINICHHBIX C I1OJIOM.

I'eHotun kak nenoctHas cuctema. [lneloTponus — MHOXKECTBEHHOE JEHCTBUE TeHa. MHOXECTBEHHBIHN
ayuenusM. BzaumonelictBrue HeauienbHbIX reHoB. KommnemMentapHocTh. DnucTas. [lonumepus

3.4

B3anmozelicTBre TeHOTHIIA U cpefibl TpH (HOpMHUPOBaHUH (eHOTHITA. VIBMEHUHBOCTH MPU3HAKOB.
KauecTBeHHBIE U KONWYECTBEHHbIE TPU3HAKU. BUAbI NI3MEHYMBOCTH: HEHACIEACTBEHHAS U
HACJIEICTBEHHAs.

MonudukannonHas U3MEeHUYUBOCTh. PoJib cpesibl B GopmMupoBaHuy MOAM(DUKAIIMOHHON H3MEHUNBOCTH.
Hopwma peakuunn npusHaka. BapuanmonHssiii psa u BapuanuonHast kpusas (B. Horanncen). ColicTsa
MOAN(UKATIOHHON N3MEHUYMUBOCTH.

Tenornnnueckas n3sMeHIUBOCTh. CBOIICTBA T€HOTUITMYECKOH N3MEHUYNBOCTH. BUIBI T€HOTHITNUECKON
W3MEHYHMBOCTH: KOMOWHATHBHAS, MYy TaIl[MOHHAS.

KomOuHaTnBHAs N3MEeHUUBOCTL. Mei03 ¥ MOJI0BOM MPOIIECC — 0CHOBA KOMOMHATHBHOW U3MEHYHBOCTH.
Pone kxoMOMHATHBHON M3MEHUYMBOCTH B CO3IaHUM T€HETHYECKOTO Pa3HOOOPA3Hs B IIPeIeNax OAHOTO BH/IA.

M}/TaHI/IOHHaH N3MCHYHNBOCTD. BI/IIII)I MYTaIII/Iﬁl TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. CrioHTaHHBIE U
HHAYOHUPOBAHHBIC MyTalllU. HJICpHBIe " MUTOINIa3sMaTU4C€CKUEC MyTallu. ComaTuyecKHe U IOJIOBhIS
MyTaluu. HpI/ILII/IHBI BO3HUKHOBCHUA MYTaI_II/If/i. MyTaFeHLI " UX BJIMAHUC HA OPpTaHU3MBI.
3aKOHOM6pHOCTI/I MYTALlMOHHOTIO IMponecca. 3aKOH r'OMOJIOTHYECKUX p4aa0B B HaCJ'IeZ[CTBeHHOfI
HN3MCHYMBOCTHU (HI/I BaBI/IHOB). BHGSI}IGpHaH HU3MCHYMUBOCTH U HACJICACTBCHHOCTD
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Kapuorun genoseka. MexmyHapogHas mporpaMMa MccieI0BaHus TeHOMa delloBeka. MeTombl n3ydeHust
TEeHETHKH YeJIOBEeKa: TeHealOTHIEeCKHil, OTM3HEIOBBIN, INTOTEHETHYECKUH, TOMYIISIIHOHHO-
CTaTHCTUYECKHH, MOJIEKYISIpHO-TeHeTHIeCcKi. COBpeMEHHOE OTIpe/ie]IeHre TeHOTHIIA: TIOJTHOT€HOMHOE
CEKBEHUPOBaHUE, TCHOTUIIUPOBaHKE, B TOM uucie ¢ nomolbto I1I[P-ananuza. Hacnencreenusie
3a0oJieBaHMs YelIOBeKa. [ CHHbIC 1 XpOMOCOMHBIC 00JI€3HH YelioBeKa. bosie3Hu ¢ HaclieACTBeHHOM
MPEAPACIONOKEHHOCTHIO. 3HAYCHUE METUIIMHCKON T€HETUKU B MIPEAOTBPAILICHUN U JICUCHUU TeHe-
TUYECKUX 3a00JeBaHMii YenoBeka. CTBOJIOBbBIE KIICTKH

3.6

JloMeCTHKaITHS U CENEKITH. 3apoXKICHUE CEIIEKITNH B JoMecTuKauu. Yuenrne H.J. BaBunoga o mieHTpax
MIPOUCXOXKICHUST 1 MHOTOOOpa3us KylIbTYpPHBIX pacTeHUi. PoJib ceeKkiuu B CO3TaHUK COPTOB PacTCHUH
Y OpoJ1 KUBOTHBIX. COPT, MOPOAA, IITAMM. 3aKOH T'OMOJIOTHYECKUX PSIOB B HACJIEICTBEHHOM
u3menunBocty H.W. BaBuiosa, ero 3HaueHue JUIst CEICKIIMOHHOM PabOTHI.

MeTonb! CelIeKIMOHHOM PaboThl. VICKyCCTBEHHBINM 0TOOP: MaCCOBBINA U MHIUBUAYaIbHBIN. JTaIlbl
KOMOMHAIIMOHHOM celieKInu. VcrbiTanue npou3BoaUTeNeH Mo moToMCTBY. OTOOD MO FEHOTHITY C
MOMOIIIBIO OIICHKH (DEHOTHIIA TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ ToMoIbio aHam3a JTHK.

HckyccTBEHHBINM MyTareHe3 Kak METOJl CEJICKIIMOHHOMN paOoThl. PaiuaiimoHHbINA U XUMUYECKHI
MyTareHe3 Kak UCTOUYHUK MYTallui Y KylIbTYpHBIX (OpM opraHu3MoB. Mcronb30BaHHEe TEHOMHOTO
pEeNaKTUPOBaHUs U METOA0B pekoMOnHaHTHBIX JTHK 1ist mosmydeHust HICXOMHOTo MaTepHaia Jjs
CEJICKIINH.

[Nonyuyenue nmonuIuion10B. BHyTprBHIOBas rubpuan3anus. bau3kopoacTBEHHOE CKpEIUBaHUE, HITH
uHOpuauHT. HepoacTBeHHOE CKpeluBaHue, WK ayTOpUAWHT. [eTepo3uc u ero npuunHbl. Mcnonbp3oBanue
rerepo3uca B cenekmun. Otnanéanas rudpuauzanus. [Ipeomgonenne Oecrionns MeXBHIOBHIX THOPHIIOB.
JocTrKeHusl ceNeKIMN pacTeHUI U )KUBOTHBIX

3.7

OOBEeKTHI, UCTIONb3YEMbIE B OMOTEXHOIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaauinroHHas OMOTEXHOJIOTHS: XJIeOoedeHrE, TOTYIeHNE KHCIIOMOJIOYHBIX
NPOAYKTOB, BUHOKEIUE. MukpoOuonornueckuit cuate3. OObeKThl MUKPOOHOIOTMYECKUX TEXHOIOTHHA.
ITpousBoxcTBO OenKa, aMUHOKHCIOT U BUTAMHUHOB. VICKyCCTBEHHOE OIJIOAOTBOpEHHE. PekoHCTpyKuns
SAWLEKIIETOK U KJIOHUPOBaHHUE KUBOTHBIX. METO TPAHCIUIAHTALWH SIIEP KJIETOK.

XpoMocoMHasl U TeHHasi MHXeHepHus. VICKyCCTBEeHHBIN CHHTE3 TeHa U KOHCTPYHPOBaHHE
pexomOuHaHTHBIX [JJHK. JlocTmkeHNs 1 IepCIeKTUBBI XPOMOCOMHOM U T€HHOW WHXEHEPHH.
MenunuHckue 6M0TeXHOIOrHH. M crionp30BaHNe CTBOJIOBBIX KIETOK

Cucrema 1 MHOTOOOpa3ue OpraHM4ecKoro Mupa

41

Bbuonoruueckoe pazHooOpasue oprannzmoB. CoBpeMeHHast CUCTEMa OpraHuIecKoro Mupa. [I[puHINTIBL
KJIacCU(UKaIMKi Oprann3MoB. OCHOBHBIC CUCTEMATHUYECKUE TPYIIIbI OPTraHU3MOB.

Oco0eHHOCTH CTPOCHHS U JKU3HECITETbHOCTH OJHOKIIETOYHBIX OPraHu3MoB. bakrepun, apxeu,
OITHOKJIETOYHBIE TPUOBI, OTHOKJICTOYHBIC BOJOPOCIIH, IPYTHE MPOTHCTHI. KooHnanpHbIe OpraHu3MEI.
JIBmkeHne OHOKJIETOUHBIX OPTaHU3MOB: aMEOOHTHOE, JKTYyTUKOBOE, PECHIYHOE. 3aluTa y
OTHOKJIETOYHBIX OPTaHU3MOB. Pa3ipaxuMOCTh Y OTHOKJICTOYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHorokeTOYHbIe pacTeHus. B3auMocCBs3b YacTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHH, OpraHsl U
CHCTEMBI OPTaHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak eguHoe 1enoe. Tkanu pacteHnid. Tumsl
pacTHUTENBHBIX TKAHEH: 00pa3oBaTenbHas, TOKPOBHAS, IPOBOAINIAs, OCHOBHAS, MEXaHUYECKasl.
Oco0eHHOCTH cTpOeHHS, PYHKIMN U PAcTIONOKEHHsI TKaHEeW B OpraHax pacTeHHN

4.3

BereraruBHbIE 1 TeHEpaTUBHBIE OPTaHbl pacTeHui. @YHKIIMK OpraHOB U cucTeM opraHos. Kapkac
pacTeHuil. J[BUyKeHNE MHOTOKJIETOUYHBIX PACTEHUI: TPONU3MbI U HacTHH. [lornonieHue Bozsl,
YIJIEKUCIIOTO Ta3a ¥ MUHEPAIbHBIX BEIIECTB pacTeHusMU. pixanue pactenuii. Jnddysus razos yepes
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MMOBEPXHOCTH KJIETKH. TpaHCIIOpTHBIE CHCTEMBI pacTeHuil. Brigenenue y pacteHuid. 3ammra y
MHOTOKIIETOYHBIX pacTeHui. KyTukyma. CpencTBa macCUBHOW M XUMUIECKOH 3amnThl. OUTOHIIHAIBL.

PaznpaxxuMoCTh U peryisiiys y OpraHu3MoB. Pa3apakuMoCTh U Peryisiiius y MHOTOKIIETOUHBIX
pactenuii. PocToBbie BellecTBa U UX 3HAYEHUE

4.5

MHOTroKJIeTOYHBIC KUBOTHBIE. B3aMOCBsI3b YacTe! MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CH-
CTEMBI OPTaHOB MHOTOKJIETOYHOTO opranusMa. OpranusM Kak enuHoe 1enoe. ['omeocras. Tkanu
JKMBOTHBIX U Y€JIOBEKa. THIIBI )KMBOTHEIX TKaHEH: SIUTEINANIbHAS, COCAUHUTCIbLHAS, MBIIIICYHAS,
HepBHAsL. OCOOCHHOCTH CTPOCHUS, PYHKIIMI M PACTIONOKEHHUS TKaHEeH B OPTraHaX KHUBOTHBIX U YEIIOBEKa

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYyHKIIMKM OPraHOB U CUCTEM OpranoB. Omnopa Tena OpraHu3MOB.
CkeneTbl OAHOKJICTOUYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI ckeneT. CTpoeHue u
THUIBI COSIUHEHMS KOCTEH.

JIBrm>keHrEe MHOTOKJIETOYHBIX KUBOTHBIX. [IuTaHne )KUBOTHBIX. [InTaHMe MO3BOHOUHBIX JKUBOTHBIX.
Jpixanue xuBoTHBIX. KoxkHOE nbixanue. XKabepHoe 1 JIEroyHoe JAbIXaHue.

I[I)IXHHI/IC IIO3BOHOYHBIX KUBOTHBIX. 9BOHIOHI/IOHHO€ YCIIOKHECHUE CTPOCHUA JIETKHX TTO3BOHOYHBIX
JKHUBOTHBIX. I[leﬂTCHI)Haﬂ cHcTeMa uejgoBeka. MexaHusm BCHTWJIALINN JIETKNX Yy ITUIl 1 MJICKOIMUTAIONIUX.
TpaHcnopt BelecTs

y Opranu3MoB. TpaHCTIOPT BEIIECTB y JKUBOTHBIX. KpoBeHOCHas cucteMa U €€ opranbel. KpoBeHoCHas
crcTeMa [T03BOHOYHBIX KUBOTHBIX. Kpyru kpoBooOpaieHus. DBOIIOLUOHHBIE YCIOKHEHUS CTPOCHUS
KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX XKMBOTHBIX. BeIAEEHNE y OpraHU3MOB. Belienenne y ;KUBOTHBIX.
CokparutenbHble Bakyoiau. Oprassl BbiaeneHus. CBsi3b NOJOCTH Tella ¢ KPOBEHOCHOH U BBIIECIUTEIBHON
CHUCTEMaMU. BI)IILCIIGHI/IG Y NO3BOHOYHBIX )KMBOTHBIX. 33H11/IT3 Y MHOT'OKJICTOYHBIX )KMBOTHBIX. HOKpOBI)I u
HX IMMIPONU3BOAHEIC.

PaznpaxxuMocTh U peryisius y opranu3MoB. Pa3apakuMoCTh y OAHOKIETOUHBIX OpraHu3MOB. TaKCHCHI.
PazapaxxuMoCTh 1 peryisiuus y MHOTOKJIETOUHBIX pacTeHui. POCTOBBIE BellleCcTBa U UX 3HAYECHUE.

HepsHas cuctema u pedekropHast peryasius y MHOTOKJIETOUHBIX KUBOTHBIX. HepBHas cuctema u eé
OTZAETBI. DBOJIIOLUOHHOE YCIIOXKHEHUE CTPOCHHS HEPBHON CHCTEMBI Y JKUBOTHBIX.

Pa3pabotka anroput™MoB u nporpamm it 3GpdekTUBHON PyHKINOHATBHON aHHOTALMN T€HOMOB,
TPAHCKPHUIITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPIaHU3MOB, PACTEHUIL, )KUBOTHBIX U YEIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 3/10PpOBLE

5.1

OpraHbl ¥ CHCTEMbI OpraHoB uejioBeka. OT/eNbl TOJI0BHOTO MO3ra MO3BOHOUHBIX )KUBOTHBIX. Peduiekc u
peduiekropHas nyra. besycnoBHblie u ycioBHbIe pediekchl. ['yMopanbHas peryisius U SHI0KPHUHHAS
crucTeMa >KMBOTHBIX U uesoBeka. JKenesbl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[elicTBHE TOPMOHOB.
B3auMocBsI3b HEPBHOM W 3HIOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucrema. Peduieke n
peduiektopHas ayra. besycnoBHble U yCIIOBHBIE pedieKch

5.2

3amura opranu3Ma ot Oonesneil. UMMmyHHas cucrema yenoBeka. KieTouHblil 1 ryMopaiibHbIH
UMMYHHUTET. BpoxxI€HHBIA, TPHOOpETEHHBIN crienuduiecknii UMMYHHTET. TeopHs KIOHAIBHO-
cenexktuBHOTO MMMyHHTeTa ([1.0pmux, ®.M.bepuer, C.Torerasa). BocmanuTenbHbIE OTBETHI
OpraHu3MoB. Ponb BpoxXIEHHOTO UMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHnocHas cucrema u e€ opranbl. Cepaiie, KpOBEHOCHBIE COCYIIBI B KpoBb. Kpyru KpoBoOOpaIieHus.
Pabora cepama u e€ perynsmus

5.4

Hbixanue yenoseka. Anddysus ra3oB yepes HOBEPXHOCTh KIETKH. J[pIxaTespHas cucTeMa 4eaoBeKa.
JpixarenpHas moBepXHOCTh. Perymsmus npixanus. /[pixarensabie 00bEMBI
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[IumeBapuTenpHas cucteMa denoBeka. OTaensl MUIMIeBapUTEeNFHOTO TpakTa. [IuieBapruTenbHbIe Kene3sl.
BryTpumonocTHOE 1 BHYTPUKIIETOYHOE MHIIEBApEHUE

5.6

[TokpoBsl 1 ux npousBoaHsie. Opransl BeineneHus. [louku. CrpoeHue U QyHKIHOHUpOBaHUE HE(DpOHA.
Ounbrpanus, CeKpenus: 1 00paTHOE BCAChIBAHHE KaK MEXaHU3MBI pab0Thl OPraHOB BBIJCIICHHS.
O0pazoBaHre MOYH Y 4eJIOBEKa

5.7

JIBmkenune demoBeka: MblmedHas cuctemMa. CKeIeTHBIE MBIIIITH U UX pabora. CTpOCHHUE W THITHI
COETMHEHHS KOCTEN

TeOpI/IH 3BOIIOLMH. Pa3BuTHE XU3HU Ha 3emite

6.1

OpomrorimonHast Teopust Y. [lapsuna. [Ipeamnocsukn BOSHUKHOBEHUS AapBUHU3MA. JKW3HD 1 HaydHAs
nesarenbHoCcTh Y. JlapBuHa.

JIBrKyIue CHiIbl 9BOMIONHMHY BHOB 110 Y. JlapBuHY (BBICOKasi HHTCHCHBHOCTB Pa3MHOMKEHHUS OPTaHH3MOB,
HACJIEZICTBEHHAsI N3MEHUYNBOCTh, OOpPH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTnueckoi Teopun sBomonnu (CTI). Helitpanbaas Teopust sBomtonn. CoBpeMeHHast
IBOJTIOIIMOHHAS ONOJIOTHS. 3HAYEHHE 3BOIIONMOHHOM TEOpHH B (JOPMHUPOBAHUH €CTECTBEHHO-HAYyYHOM
KapTHHBI MHpPa

6.2

HOHYHHHI/IH KaK 2JICMCHTapHasd €JUHHIAa 3BOJIIOLUH. COBpCMeHHI)IC MCTOABI OIICHKHU I'€CHECTHYCCKOI'O
pa3Ho00pa3us U CTPYKTYphI MONyJsanui. M3sMeHeHne reHo(oH1a MOMyISIMY KaK SJIeMEHTapHOS
9BOJIIOIIMOHHOE sIBIIEHUE. 3aKOH TeHeTnueckoro papHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHbIe (HaKTOPHI (ABHXKYIIHE CHIIBI) SBOMIONNK. MyTanMoHHbIH Tiponecc. KomOnHarnBHast
W3MEHYHMBOCTh. [[peli) reHOB — cily4aiiHbIe HEHAPABICHHBIC W3MEHEHHSI YaCTOT aJUICIICH B TOMYJISAIHIX.
D ekt ocHoBarens. Murpanuu. M3omsmust nomynsnuii: reorpaduyeckast (IpoCTpaHCTBEHHA ),
Ouonoruyeckas (penpoayKTUBHAS).

EcrecTBeHHbIN 0TOOp — HAMTPABISIOIIN (hakTOp BOMIONKU. DOPMBI €CTECTBEHHOTO 0TOOPA: ABHXKYIINH,
CTaOWIM3MPYIOIINH, pa3pbIBatOIIni (AM3pynTHBHEIH). [TosoBoii 0TOOD.

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ynbTaT MHKPOIBOJIOIMY. BO3HUKHOBEHNE IPUCTIOCOOICHHH
y opranu3MoB. ApoMopdo3bl 1 uanoanantanuu. [IpuMeps! npucnocobenuii y opranuzmos. OTHO-
CHUTEJILHOCTb IIPUCIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero kpurepuu u cTpykTypa. BupoodpazoBanue Kak pe3yabTaT MUKPOIBOIIONHH. M3omsius —
KIroueBoi Qaktop BugooOpazoBanus. [lyTn 1 criocoObl BUI000pa30BaHUs: aJuIONATPHIECKOE
(reorpaduueckoe), CUMIIATPUIECKOE (IKOJOTHUECKOE), «KMTHOBEHHOE) (TTOJUILUIONIN3AIINS,
ruOpuau3anys). JJTUTenbHOCTh BOIOIUOHHBIX TPOIIECCOB.

MexaHu3Mbl OPMUPOBAHHST OMOJIOTHYECKOTO Pa3HOOOpa3Hsl.

Poub 3BOMIOITMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOIOB COXPaHECHHS OMOpa3HOOOpaswsl.
MUKpPO3BOITIONNS M KODBOJIIOLINS ITAPA3UTOB U UX X035eB. MeXaHW3Mbl ()OPMUPOBAHUS YCTOHUUBOCTH K
aHTHOMOTHKAM U cII0co0bI OOPHOBI C HEl

6.3

Mertoasl u3yuenusi MmakposBostonuu. [laneoHTonornueckue MeToibl M3yUueHust 3BOJOIMH. [lepexoiHbie
(GhopMBI U PUITOTCHETHYESCKUE PSIBI OPIaHU3MOB.

Buoreorpadpudeckre MeTonbl u3ydeHus sBomtoruu. CpaBHeHHE (GIopsl U payHbI MATEPUKOB U OCTPOBOB.
buoreorpadpuueckue obnactu 3emin. BUab-2HIEMHUKU U PEITUKTHL.

3M6pI/IOJ'IOFI/ILI€CKI/IC nu CpaBHI/ITeJ'ILHO-MOpq)OJ'IOI‘I/ILICCKI/IC MCTOABI U3YyUCHHA DBOJJIIOIHH. I'eneTuueckue
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MeXaHU3MBI YBOJIOIINN OHTOT€HE3a U TOSBJICHUS YBOJIOIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE 1
aHAJIOTHMYHBIE OpPTaHbl. PyarMeHTapHbIe OpraHbl M aTaBU3MBL. MOJIEKYISIpHO-TEHETHIECKHE,
OMOXMMUYECKHE H MAaTeMaTHIECKIE METOIBI H3YYEeHHUS IBOIIONHH. | oMonormunbie reHsl. CoBpeMeHHbIe
METO/BI TIOCTPOSHUS (PMIIOTEHETHUECKHUX JIEPEBHEB.

XpOMOCOMHI)IC MyTaluu U 3BOJIFOIIUA T€HOMOB.

OO01re 3aKOHOMEPHOCTH (TIpaBuiia) 3BotouU. HeoOpaTuMoCTh SBOTIONIMN. ATAalITUBHAS PaTUAIIHSL.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIIUH

6.4

Hayunbie runoTe3sl NpOUCXOXKICHHUS KU3HU Ha 3emiie. AGHoreHes u nancrnepmusi. JloHayyHble
MIPEICTAaBICHUS O 3apOKJICHUH KU3HU (KpeallMoHNU3M). [ MroTes3a mocTosHHOTO caM03apOoKI€HUS )KU3HU
u e€ onposepxenue onbitamu O. Peau, JI. Cnamnannanu, JI. [Tactepa. [Ipoucxoxnenne xu3Hu U
acTpoOHOIIOTHSI.

OcHoBHBI€ 3Tanbl HeopraHudeckoi sosonuu. [InanerapHas (reosoruyeckas) BOIOLUSA. XUMUYECKas
HBOMIONHMS. AOMOTEHHBI CHHTE3 OpPraHMYECKHX BellecTB U3 Heoprannieckux. OmeitT C. Munnepa

u I. FOpu. O6pa3zoBanne nonmnmepoB u3 MoHoMepoB. KoanepBarhas runoreza AWM. Onapuna, rumnoresa
nepsrgHOTO OyihoHA J[x. XoneliHa, reHeTndeckas rumnotesa [. Ménnepa. Pudosumsr (T. Uek) u
runoresa «vupa PHK» V. T'unbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIIETKH.

Ucropus 3emnu u Metoasl €€ n3ydeHus. MckonaeMple opranndeckue octaTku. I eoxpoHomnorus u eé
MeTonsl. OTHOCUTENbHAS U a0CONIIOTHASA T€OXPOHOJIOTHA. | e0XpoHOoI0OruyecKas mKaja: 0HbI, 3PbI,
NIEPUOABIL, ATIOXH.

HavanbHble 3Tanbl opraHU4ecKor 3BOMOLUHU. [1osiBIEHHE U HBOTIOLMS EPBBIX KIETOK. DBOIIOLUS
MeTabonmn3ma. Bo3HHKHOBEHNE TIEpBhIX 3KOcucTeM. COBpeMeHHBIE MUKPOOHBIE OMOTIIIEHKN KaK aHAJIOT
nepBbIX Ha 3emiie coobmecTB. CTpomaTonuThl. [IpokaproOTh U 3yKapHOTEHIL.

ITpoucxoxneHue sykapruot (cumOuorenes). DBOIIOLUOHHOE POUCXOKIEHNE BUPYCOB. IIponcxoxnenne
MHOTOKJIETOYHBIX OPraHN3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl FBOJIOIMH BBICIINX pacTeHnd. OcHOBHBIE apoMopdo3bl pacTeHni. Boixoa pactenuit Ha
cyury. [losiBiieHHe CIOPOBBIX pacTeHUil U 3aBoeBaHKe UMU cyId. CeMeHHbIe pacTeHusd. [Iponcxoxienne
LIBETKOBBIX PACTEHUH.

OCHOBHBIE 3TaIbl IBOJIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI JKUBOTHEIX. BeHickas dayHa.
KemOpwutiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX TUTIOB. [lepBhle XopnoBbIe *KUBOTHBIE. JKU3HB B BOJIE.
OBourotHs MO3BOHOUHKIX. [Iponcxoxkaenne ampubuii u pentinuii. [IporcxoxaeHne MIEKOTATAIOIIX

u nrui. [Ipuniun kiodeBoro apomopdosa. OcBoeHue 0eCrio3BOHOYHBIMU U TTO3BOHOYHBIMH JKUBOTHBIMU
CYIIIH.

PazButue %u3HU Ha 3eMIie IO SpaM U MepuojiaM: apxei, IpoTepo30il, maneo3oi, Me3030i, KaiiHO301.
OO011as XapaKTepUCTHKA KJIMMaTa U re0jI0rMuecKux mpoieccoB. [1osBieHre 1 paciBeT XapaKTePHBIX
OpraHu3MoB. YIiieoOpa30BaHHUE: €ro YCIOBHS U BIMSHUE HA ra30BbIH cOCTaB aTMOC(EPHI.

MaccoBnie BBIMHPAHUA — SKOJIOTHYCCKHUE KPU3UCHI ITPOIIIIOTO. HpI/IT-II/IHI)I " CICACTBHUA MAaCCOBBIX BBIMH-
pannii. COBpeMEHHBIH HKOIOTHYECKUN KPHU3HC, €r0 0COOEHHOCTH

6.5

P a3[CJIbl U 3aJa41 aHTPOIIOJIOTUH. MCTO,Z[BI AHTPOIIOJIOTUU. CraHoBIICHHE HpCI[CTaBJ'IGHI/Iﬁ O IPOUCXOKIC-
HHHA 4YCJIOBCKA. COBpeMeHHBIe HAy4YHBIC TCOPUU.

CXO}_'[CTBO YeJIoBeKa C )KMBOTHBIMHU. CHUCTeMaTHYECKOE IIOJI0KCHUE YSIOBCKa. CBI/I,Z[GTCJ'IBCTBS. CXOACTBaA
YCJIOBCKAa C )KUBOTHBIMMU: CpaBHI/ITCJ'H:HO-MOp(i)OJ'IOFI/ILICCKI/IG, 3M6pI/IOJ'IOI‘I/I‘-IeCKI/Ie, (1)I/ISI/IOJ'IOFO'
6I/IOXI/IMI/ILICCKI/IG, IMOBCACHYCCKUC. OT1an4ms 4ea0BeKa OT )KUBOTHBIX. HpﬂMOXO)K)_'[eHI/Ie 1 KOMIIJICKC
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CBsI3aHHBIX C HUM IIPU3HAKOB. PasBurtne romoBHOr0 Mo3ra u BTOpOﬁ CHTHAJILHOM CUCTEMBI.

JBwmwkymie cuibl (GpakTopsl) aHTpomoreHesa: Ononornueckue, conansapie. COOTHOILIEHHE
OHMOJIOTUYECKUX U COLIMAJBHBIX (PAKTOPOB B aHTPOIIOrEHE3E.

OCHOBHBIE CTaJJUN aHTPOIOTeHe3a. ABCTPAIONUTEKH — IBYHOTHE NpeAKH Jtonel. UenoBek ymenslil,
TIEpBBIE U3TOTOBJIEHUS Opyauil Tpyna. UenoBek MpsMOXOIAIIMNA U TIEPBbIM BBIXO JIFOEH 3a Tpeaebl
Adpuku. Yenosek reinensoeprckuii — oOuuii npe1oK HeaHAepTaIbCKOTO YeIOBEeKa M YeJIOBEKa
pazymHoro. YenoBek HeaHAECPTAIbCKUM KaK BUJ JIFOAEH XOJOQHOr0 KIMMaTa. YenoBeK pa3yMHBbII
COBPEMEHHOI'0 TUIIa, IEHUCOBCKHUM YeJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npenenamu AQpuku.

DBONIONHS COBPEMEHHOTO YeoBeka. EcTecTBeHHBIN 0TOOP B MOMYIAIUAX YesloBeKa. MyTallMOHHBINA TIPO-
recc 1 nonmuMop¢usM. [lomynsiimoHHbIe BOTHBL, Ipeiid TeHOB, MUTpanusi U «3PQEeKT OCHOBATEIS B
MOTTYJISIIIUSIX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacsel. [loHsTHE 0 pace. bonpmme pacsl: eBporieonHas (€Bpa3uiickas), aBCTpajo-
HerpouHas (PKBaTOpHAIbHAS ), MOHTOJIOMIHAS (a3MaTCKO-aMepHUKaHCKast). BpeMs U myTu pacceneHus
yenoBeKa 1o miuanere. EnuncTBO yenoBeueckux pac. HayuHas HeCOCTOATENIBHOCT pacu3ma.
[IpucriocoOmeHHOCT YenmoBeKa K pa3HbIM YCIIOBHSIM OKpY>Karomiel cpenbl. BrusHue reorpadudeckoit
Cpelbl U Apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YEIOBEKa

OKOCHUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3agaun 3xonoruu. CBsI3b 3KOJIOTHUH C IPYTHUMHU HayKaMH.

Mertozp! sxkonoruu. [loneBbie HabmrOAEHUS. DKCIIEPUMEHTHI B KOJIOTHU: PUPOAHBIEC U TabopaTopHEIE.
MonenupoBaHue B 3KOIOIrMU. MOHUTOPUHT OKPYXKaOUIEH Cpeibl: JOKAIBHBIN, pETHOHAIBHBIN U
100aJIbHBIH

7.2

Okosorndyeckue (haKTophl U 3aKOHOMEPHOCTH UX AercTus. Kitaccudukaius sxonorundaeckux hakTopoB:
abuoTnieckue, OMOTHUYECKHE, aHTponoreHHbIe. O01e 3aKOHOMEPHOCTH JICHCTBUS SKOJIOTUIECKHX
¢axropos. [IpaBuno muanmyma (K. Hnpenrens, 0. JInbux). TonepanTHOCTH. DBpUOHOHTHBIE U
CTEHOOMOHTHbIE OPTraHU3MBI.

Abuortnueckue haktopsl. CBET Kak 3KOIOrn4eckuii paxrop. JleicTBIE pa3HbIX Y4aCTKOB COTHEYHOTO
CIEKTpa Ha OPraHU3Mbl. DKOJIOTHUECKUE IPYIIIBI PACTEHUH U )KUBOTHBIX 110 OTHOIICHHUIO K CBETY.
CurnasnbHas poib cBeTa. DOTONEepHOIU3M.

Temrieparypa Kak 3xonorndeckuii paxrop. JlerictBue remmneparypsl Ha opraHu3mbl. [lolikninoTepMHbIe
Y TOMONOTEpMHBIE OPTaHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxkxHoCTh Kak 3koyorndeckuit paxrop. [IpucnocobiaeHust pacTeHUN K TOAIEPIKAHUIO BOAHOTO
Oamranca. Kitaccudukarus pacteHuil o OTHOMIEHUIO K Bojie. [IprucrocoOieHus >KWBOTHBIX K U3MEHEHHIO
BOJHOI'O pEKHUMa.

Cpez[m obuTanus OpraHu3MOB: BOJHasdA, HA3EMHO-BO3AYyIIIHAA, IIOYBCHHAs, FJIy6I/IHHa$I IIOAIIOYBCHHAA,
BHYTPUOpPTraHU3MCHHA. DU3UKO-XUMHUECKHE 0COOCHHOCTH cpea o0HuTaHUS OpraHu3smMoB.
HpI/ICHOCO6HeHI/IH OpTraHU3MOB K KM3HU B PAa3HbIX CpEeAax.

Buonorunueckue PUTMBI. Bremnune u BHYTPCHHUC PUTMBI. CyTO‘lHLIe 1 TOAUYHBIC PUTMBI.
HpI/ICHOCO6HeHHOCTL OpPraHu3MoOB K CC30HHBIM U3MCHCHUAM YCJ'IOBI/Iﬁ KHU3HU.

JKusnenunsie hopmbl opranu3MoB. [lousTue o xu3HeHHou Gopme. JKusHeHHbie GOpMbI pacTeHHUI: Aepe-
Bbs, KyCTaApPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPABhI, OJHOJICTHHE TPaBhl. JKuzHeHHBIC (hOPMBI
JKUBOTHBIX: TUJPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOCHHOCTH CTPOCHUS U 00pa3a )KU3HHU.
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buotrueckue dakTopsl. Bumbl OMOTHYECKHX B3aMMOICHCTBHI: KOHKYPEHIIHS, XUITHIYECTBO, CAMONO03 U
ero gopwmel. [TapazuTusm, koomeparus, MyTyaIn3M, KOMMEHCAITN3M (KBapTUPAHTCTBO, HAXJIEOHUIECTBO).
Herpodudeckue B3aumoneiicTBus (Tormnueckue, hopudeckue, hadpudeckue). 3HaUeHIE OMOTHIESCKUX
B3aMMOJICHCTBHH IS CYIIECTBOBAHUSI OPTaHU3MOB B cpenie oouTanus. [[prHINTT KOHKYpEHTHOTO
UCKJTFOUCHUS

7.3

DKOJOrHYeCKHe XapaKTePUCTUKU TOMyIsun. [lonmysus kak Ouonorunyueckas cucrema. Poib
HEOIHOPOMAHOCTH Cpelibl, PH3nIecKux OapbepoB M 0COOCHHOCTEH OMOJIOTHH BUIOB B (hOPMUPOBAHIH
MPOCTPAHCTBEHHOM CTPYKTYpBI NOMyIsuil. OCHOBHBIC MTOKA3aTEN MOMYJSIIAN: YUCICHHOCTD,
TUIOTHOCTh, BO3PACTHAS U TIOJIOBask CTPYKTYPa, POXKAAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTb,
MUTpaIus.

DKonoruueckasi CTpyKTypa nomyssinuy. OeHKa YHCICHHOCTH MOMyIsuy. JJMHaMuKa MOMyISINK 1 e€
peryasauus. buotrnueckuil noTeHIMAN NOMYISIUK. MofienupoBaHue TMHAMUKHU nonymsuud. Kpusbie
pocTa YMCJICHHOCTHU NOITYJIAINH. KpI/IBBIe BbDDKUBaHUA. PeI‘yﬂHHI/IH YUCJIICHHOCTHU HOHYHHHI/II\/'I: POJb
(haKTOPOB, 3aBUCALINX U HE 3aBUCAIIMX OT INIOTHOCTH. DKOJIOTHYECKHE CTpaTerun BuaoB (r- u K-
CTpaTeruu).

[onsiTue 06 3KOIOTHYECKOM HuUllle Bua. MecTtooOuTanue. MHOrOMEpHas MOZEIb KOJIOTUICCKON HUIIH
Jx.M. XaruuncoHa. Pa3zmepsl akosiornueckoil HUIIK. IloTeHnnanbHas u pealn30BaHHas HALLU.

Bun kak cuctema nomymsiuii. Apeansl BUAOB. BUIIBI U UX )KHM3HEHHBIE CTPATETUH. 3aKOHOMEPHOCTH
MOBEJICHUS U MUTpALlMi )KUBOTHBIX. broornueckrie MHBa3uu 4y KEPOJHBIX BUIAOB

1.4

CoobmecTBa opranu3MoB. broneHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu B OHOLICHO3E.
OkocucTema Kak oTKpbiTas cuctema (A.Jx. Tencnu). yHKIMOHATBHBIE OJIOKH OPTaHU3MOB B
9KOCHUCTEME: POAYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduieckue e u CETH.
AbuoTtnueckue 65oku dKocrcteM. [104BBI 1 MITBI B 3KOcHCTEMaX. KpyroBopoT BelecTB ¥ IOTOK SHEPTHH
B 3KOCHUCTEME.

OCHOBHBIE TTOKa3aTeNId IKOCUCTEMBI. bruomMacca U mpomyKius. DKOJIOTHIECKUE TMPaMUJIbl YHCE,
OGromacchl ¥ SHEPTHUH.

HamnpasnenHblie 3akOHOMEPHBIE CMEHBI COOOIECTB — CyKIlecchu. [IepBUiHbIC M BTOPHYHBIE CYKIIECCUH U
WX NPUYMHBL. AHTPOIIOTEHHBIE BO3/IEHCTBUS Ha cykieccnu. KitmmakcHoe coobuiecTBo. Bropasnoobpasue
U TIOJTHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYHWBOCTH COOOIIECTB.

ITpupoanbie 3KOCUCTEMBI. AHTPOIIOT€HHbIE SKOCUCTEMBL. ATpO3KOCHCTEMA. ATPOIIEHO3. Pazianuus Mex Iy
AQHTPONIOTEHHBIMH U TIPUPOAHBIMH SKOCHCTEMaMH.

Ypboskocuctemsr. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckast diopa u dayHa.
CuHaHTpOnHM3aIus TopoAckol GayHsl. bruonornieckoe 1 X03sHCTBEHHOE 3HAYEHUE arPOIKOCUCTEM H
ypOosKocucTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
JKOCUCTEMAX.

TlepeHoc 3HEprum 1 BEMIECTB MEXKTY CMEKHBIMU SKOCUCTEMAMHU. YCTONYMBOCTh OPraHU3MOB, MOIMYJSIIMI
Y 3KOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX BO3I€UCTBUIA

7.5

Buocdepa — obmiernnanetapHas 000109ka 3eMITH, TJIe CYNIECTBYET WK CYIIIECTBOBAJA KHU3Hb. Y UCHUE
B.J. Bepuajckoro o onochepe. Obnactu 6uocheps! u €€ coctar. JKnusoe BelecTBo Onocheps! U €ro
byHKIHH.

3aKOHOMEPHOCTH cyiecTBoBanus ouochepsl. OcoOeHHOCTH OnOChephl Kak r100aTbHON SKOCUCTEMBI.
JuHamuueckoe paBHOBecHe B bnocdepe. KpyroBopoTs! BeliecTs M OHOreOXMMUYECKHE TIHKITBI
(yrepona, azota). PuTMu4uHOCTH siBIeHUI B Onocdepe.
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3onanpHOCTE On0Cheps!. [lorsTre o Gnome. OcHOBHBIE OMOMBI CYIIH: TYH/pPa, XBOMHEIE Jieca,
CMEIIaHHBIE U IMHUPOKOINCTBEHHBIE JIECca, CTEIH, CABAHHBI, ITyCTHIHHU, TPOITUIECKHE JeCa, BRICOKOTOPHSI.
Kimmmar, pacTuTeNnbHbIN 1 )KUBOTHBIN MHP OMOMOB CYIIIH.

CrpykTypa 1 (QyHKIHS )KUBBIX CHCTEM, OIIEHKAa X PECYpCHOTO MOTeHIHana i 6nocepHbIx QyHKITHiI

7.6

DKkoJornyecKre KpU3KuChl U UX MPUYUHBL. Bo3neiicTBue yenoBeka Ha 6uocdepy. 3arps3sHEHUE BO3AYIIHON
cpeabl. Oxpana Bo3ayxa. 3arpsisHeHHue BOOHOH cpenbl. OxpaHa BOAHBIX pecypcoB. Paspylenue movssl.
OxpaHa OYBEHHBIX pecypcoB. 3mMeHeHue Kiumara.

AHTpOINOreHHOE BO3/I€HCTBUE HA PACTUTENBHBINA U )KUBOTHBIN MHUp. OXpaHa pacTUTEIBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIC IPUHLIMIIBI OXpaHbl Tpupossl. KpacHele kauru. Oco0o0 oxpaHsieMblie TPUPOIHEIE
tepputopun (OOIIT). Boranndeckue canbl U 300J0THYECKHE TAPKU.

OcCHOBHBIE IPUHIIMITBI YCTOHYHUBOTO PAa3BUTHS YeJIOBEUECTBA U NpUpoabl. PalinoHansHOE TPUPOAOTIONb-
30BaHUE U COXpPaHEHHE OMOJIOTHYECKOT0 PasHO00pas3ust 3eMiu

YYEBHO-METOJIMYECKOE OBECITIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* buonorwus, 11 knacc/ boponun I[1.M., Ipiviu I'.M., Cabauna O.B.; mox penakuuei
[Mymuoro B.K., deimimuia .M., Axunoneproe obiiectBo «M3narensctBo «IIpocBemienuer

Beenute cBol BapuaHT
METOJINYECKHUE MATEPHAJIBI J1JI1 YUYUTEJISA

BBenute nannbie

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

BBenute manabie
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