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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi paboyeil mporpammbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszydenus (10—11 xkmaccer)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusiMm OPI'OC COO mnpodwiibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriay0aEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHus: Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHMsI M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM W BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEAMETOB JOHKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTarnen
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, IMCUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O LEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapUaHTHOE) TMPEAMETHOE COJCpIKaHHE, €r0 CTPYKTYPHUPOBAaHUE IO pa3jeiiaM M TeMaw,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH YydYeOHOro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH peann30BaH MPUHIIUI
IIPEEMCTBEHHOCTH C HW3Yy4YEeHHEM OHOJIOTMH Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWI,
Omaromaps uyeMy TMpOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, YKOJOTUYECKOTO MBIIUICHHS, IPEICTABICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YaloIMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VYueOnbiit peamer «buonmorus» Ha ypoBHE cpemaHero o0riero o0pa3oBaHUS 3aBepIIacT
Ounonoruveckoe oOpa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha pacCIIMpEHUe U yriayOleHne 3HaHui
00yJaromUXCcsl O JKUBOH TIPHPOJC, OCHOBAX MOJICKYJISIPHOH W KICTOYHOW OWOJIOTHH,
AMOpPHONIOTUN W OMOJOTUU PA3BUTHS, T€HETHKH, CENEKIIMHU, OMOTEXHOJOTHUH, IBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Wzydenne yuebHOro peameta «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYyYaromuXcs K TOCIEAYIONIEMY TOJIYYSHHI0 OMOIOTHYeCKOro oO0pa3oBaHUS B
By3axX M OpPraHM3aIMsIX CPEIHEro MpodecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro COJEpIKaHUS
COCTaBJISIET CHUCTEMa OWOJIOTWYCCKUX 3HAHWH, IMOJNYYCHHBIX MPH H3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIIUX CHCTEMAaTHYECKHX pa3/elioB OHOIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BuTHE. Tak, paciIUpeHbl U yIriryOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTENHHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BAaTh KaK OPUEHTHPHI NS
nocJenyIonero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUYECKUX 3HAHHWH C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, TTOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



Ctpyktypa mporpaMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOMBl K M3yueHHIO Ouonoruu. COriacHO UM, HM3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBbIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHsI OpPraHU3alluu,
ABOJIIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HW3y4arOTCs OCHOBBI MOJIEKYJISIPHOM M KJICTOYHOH OHWOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJICKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTyaJIM3UpPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHMKE, 300JIOTMH, aHAaTOMUH,
¢usuonorun yenoseka. B 11 kimacce m3ydaroTcsi SBOJIIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJCH, NPUHLMUIIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTUHBI MHpA, 3HAHUH O CTPOCHHWH, MHOTO0OpAa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMUSIX B OMOJIOTMH, NPUKIAIHBIX acleKTax
Ouonoruveckux 3HaHWM. (15 pa3BuUTUS U MOJAEpKaHUS UHTepeca 0Oydarommxcsi K OMOIOTUr
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUaia B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
o0nacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEHIIMX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

[lenb usyuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypOBHE — OBJIa/IEHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pasHoro paHra u npuoOpeTeHre YMEHUI MCTOIb30BaTh 3TH 3HAHUS B ()OPMHPOBAHUH HHTEpECa
K omnpeaenéHHo o0nacTu mMpodecCHOHATBHON NEATEIbHOCTH, CBA3AHHONW ¢ OMOJNOTHEH, WIn K
BbIOOPY YueOHOr0 3aBeIeHUs JJIsl IPOAOHKEHNS OMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTAX M IpaBUIIaXx,
COCTaBISIIOIMX COBPEMEHHYHK) E€CTECTBEHHO-HAayUHYH) KapTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, BUI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
MCCJIEIOBATELCKUMU METOAaMH OHOJIOTMYECKUX HayK (MOJIEKYJISIpPHOM M KJIETOYHOU OMOJIOTHH,
AMOPHOTIOTUN U OWOJIOTUU PA3BUTHS, TECHETHKU U CEICKIIUN, OMOTEXHOJIOTHH U CHHTETHUECKON
OMOJOTUYM, TAJICOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIEIOBAaHUN B J1a0OpaTopuu M B Ipuponae (HaOioaeHHe, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHATM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTHH U  COIHAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YeJIOBEYEeCTBA; OIIEHMBATh IOCIEICTBHS
CBOEH JIeATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpUpoIHOil cpenae, COOCTBEHHOMY
3I0POBBI0O U 3/J0POBBI0  OKPYXKAIOUIMX JIojiel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npopMIaKTUKNA WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBuiia MOBEJCHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UpE3BbIYaWHBIX CHUTYalUsX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B 001acTu
OHOJIOTHH,

pa3BUTHE y O0YYaIOIIUXCSl MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUs, MPOBEICHUS



SKCHEPUMEHTAJbHBIX MCCIIECJOBAHUM, peIIeHUus OMOJOTMYEeCKMX 3a7ad, MOJEIUPOBaHMS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 0Oy4aroIMXCsl LIEHHOCTHOTO OTHOLIEHHUS K >KHBOM IpPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAEHUS B MPUPOAE; HMHTETPALMH €CTECTBEHHO-HAYUYHBIX
3HAHUM;

npruoOpereHne o0yyaroIuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAOIOIb30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHMHM COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbsl OKPY)KAIOLIMX JIIOAEH (COOMoneHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYANHBIX CUTYalUsAX IPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HUCIOJIb30BAHUS
OMOJOrNYEeCKNX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH Ui OCO3HAaHHOIO BBIOOpPa OOy4YaIOUIMMHCA WHIUBHUIYaTIbHON
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUOHATIbHOMY
CaMOOIIPEJICJIEHNIO, B COOTBETCTBUM C WHJAMBUAYAJIbHBIMU HHTEpeCaMH U IMOTPEOHOCTAMHU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HAa H3Y4YEHUE OMOJIOTMU Ha YIIIyOJEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOJOB W CPEACTB OO0ydeHUs OWOJIOTHUH
OCYILECTBIISICTCS C YUETOM CHELU(PUKU €ro COJepXKaHHUs M HalpaBIEHHOCTH Ha MPOAOIDKEHHE
OMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s13aTeNbHBIM YCIIOBHEM TP OOyYEHHH OWOJIOTHHM Ha YTIyOJIEHHOM ypOBHE SIBIISIETCS
NpoBe/IeHUE JIabOPaTOPHBIX M MpakTHUecKuX pabor. Takxke ydacTHe o0Oydaromuxcs B
BBIMIOJIHEHUH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENILCKUX — paboT, TeMaThKa KOTOPBIX
OTpeNieNAeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepUallbHO-TEXHUYECKUX PECYypCoB U
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMbl, BBIIECIECHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku M wu3yyaemble UMM IpoOiembl. DyHAaMeHTanbHbIE, NPUKIAIHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SICTBE, HPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMONIOTUU C APYTUMHU HayKaMu», «CrucreMa OHOJOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJOKHOCTh M YIOPSIOYEHHOCTb
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpTraHU3MEHHBIMH, HOIYJISIIMOHHO-BUI0BOM, HKOCUCTEMHBIN (OuoreoreHOTHYECKUIN),
o6unocoepnsiii. Ilponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, U3ydaromiye KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3allu.

N3yuenune xuBbIX cucteM. Metoasl Ouonornyeckoi Hayku. HaGmionenue, usmepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue »skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUUMHBI NCKaKEHUS PE3YJITATOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmupelr u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOJIOrMYecKre CHUCTEMBDY,
«CBolicTBa KUBOM MaTepun», « Y POBHH OpraHU3ALMM KUBOU NPUPOIb, «CTpOCHHE KUBOTHOU
KIeTKn», «TKaHW  KUBOTHBIX», «CHCTEMBl OpPraHOB  4YEJIIOBEYECKOTO  OpTraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3YUESHUS KUBOU MIPUPOIBD.

O6opynoBanue: 1abopatopHOe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuE pa3IMUHBIX METOAOB NpPU H3YyUYEHUHU KUBBIX
CUCTEM.

Tema 3. buosorust KieTrku

Krnetka — cTpyKkTypHO-(YHKIIMOHATBHAS €IUHUIA )XUBOTO. VICTOPUS OTKPBITHS KJICTKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOpUHU.

MeTtoapl MOJIEKYJISPHOM W KJICTOYHON OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToMoB, aupdepeHunanbHoe  HEHTpUYTUPOBAHHE,



KyJIbTUBUPOBAHUE KJIETOK. M3yueHue @uxkcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «McTopus
pa3BUTHS METOJI0B MUKPOCKOIIUY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaTrhl PacTUTENbHBIX, UBOTHBIX WU
OakTepuaIbHbIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4eckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u €€ ponp
KaK pacTBOPUTENs, pEareHTa, y4yacTUe€ B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETrYJISALUH.
MuHepasibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYECKas pojib. POJIb KaTHOHOB M aHHOHOB B KIIETKE.

Oprannueckue BeUIeCTBA KIETKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenKoBOW MoiieKynbl. llepBuunas cTpykrypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccugukarus 6enkos. buonorunueckue Gpynkiun 6enkos. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, JUcaxapuibl, OIUTOCaxapuabl U Toiucaxapuabl. OOmuin
IUIaH CTpPOEHUss U (U3UKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJIOB.

Jlummael.  TmapodmneHo-THIpOdOOHBIEe  cBoiicTBa.  Kraccumdukamms — mummmos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyTIPOHUIIAEMOCTD.

Hyxneunossie kuciotel. IHK u PHK. Ctpoenne HykienHOBBIX KuCIOT. HykneoTuasl.
[Tpuniun komminementapHoctu. [lpasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonorundeckue pynkunu JHK. Bunsr PHK. ®ynkunu PHK B kierke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢ynkunmun  AT®. BoccraHoBiIeHHBIE TEPEHOCUYMKH, UX (QYHKIUU B KIeTKe. /[pyeue
HyKneozuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpanun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHie XUMHYECKHX DJIEMEHTOB B  HEXHBOW MPUPOJIE»,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpOeHHE MOJICKYJI
aununoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MosIeKybl ATD».

OOGopyaoBaHue: XMMHUYECKas TTOCYy1a U 000pyI0BaHUE.

JlabopaTopHnasi pa6oTa «O0HapyXeHHE OEITKOB C TIOMOIIIBIO KAYECTBEHHBIX PEAKIUI.

JlaGopaTropHasi padora «VccienoBaHue HYKJIEUHOBBIX KHCIOT, BBIJICTICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH



Tunsl KIETOK: 3yKapHoTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(DyHKIHMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOW KieTkH. KiilerouHas cTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHueckod MeMOpaHbl. TpaHCIOPT BeUIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. Pabota
HATPUIl-KaJIMeBOro Hacoca. DHAOMUTO3: MUHOUTO3, (haronuro3. Dx30muto3. Kietoynas cteHka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronmna3zma. Llutozons. Llutockener. [IBmwxenue mutoriazmbel. OpraHoujbsl KIETKH.
OpnHoMeMOpaHHbIEe OpraHOUIbI KJIETKH: sHAoIIazmaTudeckas cetb (JI1C), anmapar ['onbmxwy,
JM30COMBI, WX CTpPOCHHE W (QYHKIWHU. B3anMMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eckuii peTukynyMm. CekperopHas QyHkuus anmnapara [onbmxu. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJieTKe. Bakyonu pactutenbHbix kieTok. Kiierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPUH, IIACTUIBL. [Ilpoucxoowcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE ILIACTH[BI
(OTOCHHTE3UPYIOIIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI  BBICIIMX
pacTeHuM.

HememOpannble opranouas! kieTkn CTtpoeHue M (QyHKIMH HEMEMOpaHHBIX OpraHOU/I0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemoK.
Muxkpotpy0Oouku. Kinetounslii neHtp. CTpoeHHMEe U JBHKEHHE JKIYTUKOB U PECHUYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHHE M (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE PacloONOXKEHUE XPOMOCOM B HMHTEp(a3HOM
anape. Jyxpomamun u eemepoxpomamur. benrku XpoMmaTuHa — TUCTOHBL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JeMoHCTpaL U

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KIIeTKn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHne MUTOXOHIApUM», «Sapoy», «CtpoeHue
IIPOKAPUOTUUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpOIpenapaThl PacTHUTENbHBIX, HUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpoeHUS KIETOK PA3TMIHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIETOYHONH MEMOpaHBD».

JlaGoparopHnasi padora «VccienoBanue Iaa3Moiin3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTuyeckas padora «/I3ydyeHue ABMKEHUS LHUTOIIA3MbI B PACTUTENbHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIH U  TeTepoTpoHBIA. YyacTue Kuciaopojga B  OOMEHHBIX — Ipolieccax.



DHepreTudyeckoe obOecneyeHre KiIeTku: TnpeBpamenne AT® B oOMEHHBIX Iporieccax.
DepMEeHTATUBHBIN XapakTep peakuuid KIETOYHOro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa m mexaHusM peiictBus. Kodepmentsl. Otinuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NIUYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKHUX BelleCcTB B KieTke. DorocuHTe3. AHOKCuUceHHbll U
oKcueenHvlll  omocunmes y baxmepuu. Cseemocoduparowjue nueMeHmsl U NUSMEHMb
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbix GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHue (POTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAMTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreThdeckoro obmeHa. I[ToATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WK KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
Oouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnot ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JleMoHCTpanun

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IJHEpreTHdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000pY0BaHKE ISl IPUTOTOBJIEHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JladbopaTtopnasi pabGora «M3yueHue KaTaIUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JladopaTtopnasi padora «l3yueHue (QepMEHTATUBHOTO pACIICIIJICHUS TMEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX.

JladopaTopnasi padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOXKECHUS U JIBIXAHUS.

Tema 7. HaciencrBeHHasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakmuu matpuyHoro cunrtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUIHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWH(opmarnuu. ['eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpuniuss — MatpuuHblii cuaTe3 PHK. [IpuHIMIBI TpaHCKpHUMIIMKU: KOMILJIEMEHTAPHOCTH,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocuuTese Genka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeruu ceros. OpraHu3anus TeHOMa y NMPOKapuoT U
9YKapHOT. Perymisuus akTHBHOCTH T€HOB y mpokapuoT. ['umote3a omepona (®. XKako0, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX POLIECCOB B KieTKe. KieTouHbli roMeocTas.

Bupycsl — HekiieTouHble (OPMBI KU3HU U 0OJIUraTtHble nmapa3uthl. CTpOeHHE NMPOCTHIX U
CJIOKHBIX BHPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennvii yuxn JHK-codepocawyux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.



Bupycubie 3a0osieBaHusi 4enoBeka, JKMBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyuue. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKui.

Tabmuer u  cxembl:  «buocuHTes Oenka», «l'eHeTmdeckwii Kkom», «Bupyce,
«bakrepuodarm».

IIpakTyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. Z/Ku3HeHHBIH HUKJI KICTKH

Krnerounsnii mukii, ero mepwoisl u perymsmus. MaTepdaza m muro3. OcobeHHOCTH
IpoleccoB, mporekatonux B uHTepdase. [logroroka kinetku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTHUYECKHIT), CHUHTETUYECKMH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUIN) MEpUOIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK -  pemumkanusa. [lpunnuner  perumkanumn — JJHK:
KOMILUIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapHOTHUIl. JIMIUIOMIHBIA M TaluIOWIHBIA HAOOPBI XPOMOCOM.
['omosiornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX IpOLECCHl. THIIbI
muTo3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadeHHEe MUTO3a.

Perynsmuss MuToTHueckoro Iukia kieTkd. [IporpamMupyemas kieTodHas THOENb —
aronTo3.

Knerounoe sapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — ouounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM LMK KIETKW», «MHTO3», «CTpoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaX KOpEelIKa
TyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas paGora «HaOnrogeHnne mMuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIECATEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KojgoHnaabHbie
OpraHU3MBlI.

B3anMocCBs3b 4acTei MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl ¥ CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBareibHas, IOKPOBHas,
NPOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, QYHKUMH M pPacIOI0KECHUS
TKaHEW B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YEJIOBEKAa. TUObBI KUBOTHBIX TKAHEW: OJNUTENUAJbHAS,
COEIMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTU CTPOEHHUS, (YHKIHI W pacroyioKeHUs
TKaHEe! B OpraHax >KUBOTHBIX U Y€JIOBEKa.

Opranbl. BeretaTuBHbI€ U T€HEpPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMM OpraHoB U CUCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTrbl  OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pEeCHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX pPACTEeHUH: TpPOIU3Mbl M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenre BOAbI, YIIEKACIOTO ra3a U MUHEPAIBbHBIX BEILECTB
pacteHusiMU. [luTtanue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE MHILEBApEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IuieBapurenpHas cucremMa 4eaoBeKa.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jlprxanue ®uBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHasi MOBEpXHOCTh. JKabGepHoe U NEroyHoe
JpIxaHue. J[pIXxaHue NO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKa. OBOJIOLHUOHHOE YCIIO)KHEHUE
CTPOCHHMs JIETKUX IIO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHas cucTeMa ueloBeKa. MexaHu3m
BEHTWISILIMM JETKUX y NITUL U MIIEKONUTAIOIUX. Perynsauus npixanus. /[pixarenbHble 00bEMBI.

TpancnopT BelIeCTB Y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHsl.  OBOJIIOLIMOHHBIE  YCJIOXKHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opraHu3moB. Beinenenue y pacteHuid. BeineneHue 'y KMBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHOe
BCaChIBaHME KaK MEXaHU3Mbl paOOThl OPraHoB BblJeNEeHUA. CBsA3b MOJOCTH Tea ¢ KPOBEHOCHOM
U BBIIEIUTEIBHOW CUCTEMaMU. BpineneHue y MO3BOHOYHBIX JXKMBOTHBIX M 4YesoBeka. Iloykwm.
Crpoenue u QpyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpenacrBa naccCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OPraHu3Ma
or OonesHeil. MMmMmyHHas cuctema uenoBeka. KieTo4yHbli W TyMOpalbHBI HMMMYHHTET.
Bpoxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. Poib BpoxkIEHHOTO MMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PaszgpaxxumocTe M peryssnuss 'y OpraHusmMoB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX
oprann3moB. Takcucel. PazapaxxumocTe U perynsuus y pacTeHuil. PocToBble BemecTBa M HX
3Ha4YCHHUE.

HepBHast cucrema u peduexktopHas perynisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxemsl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. beszycrnoBHbie u
YCIIOBHBIE PE(IEKCHI.

I'ymopasibHast peryisiusi M SHAOKPHHHAs CUCTEMa JXUBOTHBIX W 4YenoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue ropmMoHOB. B3auMMOCBS3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

[Toptpet: N. I1. [TaBnos..

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJIOPOCIIH,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CHCTEeMBbl OpraHoB
[IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBIX», «TKaHU pacTeHui»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOM IIACTHHKWY», «TkaHuU
KUBOTHBIX», «Ckener dyenoBekay, «llumeBapurensHas cuctema», «KpoBeHOCHass cuctemay,



«JlpixatenpHast cucrema», «HepBHas cucremay, «Koxa», «Mplmeunas cucremay,
«BpiienurenpHas cucremMa», « DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«KummeunononoctHeie», «Cxema muTaHus pacTeHUid», «KpoBEeHOCHbIE CHCTEMbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runpe», «CTpoeHue aHapun», «BHyTpeHHee CTpOeHHUE J0XKIAEBOI0
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cuctema MIIEKONMTAIOMIUXY,
«HepBHas cuctema yenoBekay, «Peduekcy.

O6opyoBaHME: CBETOBOW MHMKPOCKOI, MUKpOIpENnaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHel, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHHE JJIs JIEMOHCTpAalMd [IOYBEHHOIO M BO3AYILIHOIO IMTAHUS PACTEHUH,
pacuieruieHusl Kpaxmaina u OenkoB 1moj JeiictBueM (epMeHTOB, 000pyIoBaHUE IS
JEMOHCTpPALMK OIBITOB 110 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHasi padora «/3ydyeHue TKaHEeH )KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasMHoOKeHHe M PAa3BUTHE OPTAHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buib
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAaHUE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenne xpomocoMm B Meito3e. KpoccuHrosep. buonorndeckuii cMpici Melo03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe  pasButue. l'ametoreHes y IKMBOTHBIX. IlosoBele  Kene3sl.
OO6pa3oBaHue W pa3BUTHE TOJIOBBIX KJETOK. CriepmaToreHe3 u ooreHe3. CTpOECHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). OMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npobrem smopuonocuu. Konyenyus mopgozernog
u moodenu mopghozenesa. Craguu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIArymku). Jpobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. brnacmyna, muno
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMHUTAIOMIKX. 3apOJbIIIEBbIE JUCTKH (TaCTPYJISIIHS).
3akiagka OpraHoB M TKaHEM M3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE dYacTel
pa3BUBaoIIerocs 3apoipiiia (3MOpHOHaNbHAs MHAYKLMA). 3akiajka IUJlaHa CTPOEHUs
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TIeHOB. BimsHne Ha
AMOpPHOHANIBHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY KAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. PasButne ¢ meramopdo30oM y OECIMO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO U HENPSIMOIO Pa3BUTHUS, UX PACIpPOCTPAHEHUE B IPHUPOJE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl pEryjslUM pocTa KHUBOTHBIX U ueioBeka. Craauu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y >KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHe3a 4YeroBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

Pasmuoxxenne u passutue pacreHuil. ['ameropur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpasoBaHue crop B Tporecce Mmeio3a. [lameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoOB. J[BONHHOE OIUIONOTBOPEHUE Yy
IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI PeTyJIALIUYA OHTOT€HE3a Y pPAaCTEHUI U dKUBOTHBIX.

JleMmoHCTpauMu

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



Tabmumpl 1 cxeMbl: «BereratuBHOE pa3MHOKEHUE», « THUIIBI 0ECIONIOro pa3MHOKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE 3BIIIEHB», «Pa3MHOXEHHE THUIPBIY,
«Meiios», «Xpomocombl», «l['amerorenes», «CTpoeHHE SHUEKICTKH U CIepMaTO30UIa»,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHe MaillCKOro
)Kyka», «Pa3zButue capanum», «Pa3zButue asarymkmn», «J{BoiiHOE ONJI0J0TBOPEHHUE Y IIBETKOBBIX
pacteHui», «CTpoeHHE CEeMSH OJHOAOJIbHBIX U JIBYJOJBHBIX PAcTeHUN», «KU3HEHHBIA LHKII
MOPCKOM  KamycTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK MalopOTHUKAY,
«Ku3HEHHBIN ITUKI COCHBDY.

OOGopyaoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SHUIIEKJIECTOK U CIIEPMAaTO30U/I0B,
Mozenb «L{uKI pa3BUTHS JATYILIKI.

JlaGopatopnass pabGora «l3ydyeHWe CTpOEHHUsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

IIpakTnyeckasi padora «BrpIsiBlIeHHME NPU3HAKOB CXOJCTBAa 3apOABIINICH MO3BOHOUYHBIX
JKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHUE OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHs TeHETUKH Kak Haykd. Pabotel I'. Menpens, I'. nme
®pusa, T. Moprana. Ponb oTeyecTBEHHbIX YUYEHBIX B pa3BUTHHM reHeTuku. Paboter H. K.
Konbmonra, H. Y. Basunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSATUSI U CUMBOJIbI. | OMOJIOTMYHBIE XPOMOCOMBI, aJljieIbHbIE
TEHbI, aJbTCPHATHUBHBIC IPU3HAKU, JOMUHAHTHBIM W PELECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JWHUSA, THOPUABI, TeHOTUN, (eHoTun. OCHOBHBIE METOIbl TE€HETHUKU:
rUOPUAO0IOTHUECKHUM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuip! U cxembl: «MeToIbl TeHETUKNY, «CXeMBI CKPEITUBAHUS.

JlaGopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro noxoseHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menzens — 3akoH
paciieruieHus mpu3HakoB. [luTonoruyeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YHUCTOTHI TaMeT.

AHanu3upyromiee  ckpemuBaHue.  [IpoMexyTouHbIl  XapakTep — HacleJOBaHUS.
PacumierieHne npru3HakoB IPU HEMOJIHOM JOMUHHPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HaKoB. [{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHHS.

CuenneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe Hacle0BaHNe
T€HOB, HAPYIIEHUE CIEIVICHUS] MEXIY F'€HaMU. XPOMOCOMHAas TE€OPHUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHM3M OIPEAEICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoMm. HacnegoBanue nNpu3HAKOB, CLETUIEHHBIX € MTOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE AEHCTBHE T€HA.
MHoxecTBEeHHbIN ajuienu3M. B3auMmopeiicTBue HeayuleNbHBIX TE€HOB. KoMIIeMEeHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYEeCKUN KOHTPOJb PA3BUTHUS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(U3HOIOTUYECKUX TPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (yHKIui. ['eHeTmueckue
MEXaHHU3Mbl CUMOWOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3SMH — TAPa3UT» U «XO3SIMH —
MUKpOOHOMY. ['eHeTHUecKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIun B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.



JleMoHCTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Ta6muupl u cxemsl: «[lepBbiii 1 BTOpOl 3akoHBI MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe nomunupoBanuey», «ClieniieHHOE HAaclleJOBaHUE
MIPU3HAKOB Yy JIpo30duibl», «['eHeTnka nmonay, «Kapuotun yenosekay, «Kapuorum apozoduis,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaencTBue reHoBy.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO0Opa3us THOPHUIIOB MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HAaCJICIOBAHUSI IPU3HAKOB, MOJICIIb ISl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckass padora «/3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

IIpakTuyeckas paGora «U3ydeHue pe3yabTaTOB AUTHOPUTHOTO CKPEIIMBAHUSA Y
TPO30(HITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3anmopelictBue TeHOTHIIAa M Cpeabl mpu (opMupoBaHuH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE  TpPU3HAKU. Buabl  HU3MEHYMBOCTU:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Poib cpeasl B GOpMUpPOBAHUN MOIU(PUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHsll psi 1 BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHONH N3MEHUHNBOCTH.

I'eHoTunuueckas W3MEHUMBOCTh. CBONMCTBA TIE€HOTUIIMYCCKON M3MECHUMBOCTU. Buupl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JJaHHH T€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyranvoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIEC, TE€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IUTOILIA3MATHYECKUE MYTalluH.
Comaruueckre W MOJOBble MyTauud. [IpuuMHBI BOSHUKHOBEHMS MyTanuil. MyTareHsl U uxX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJIOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCIU (hDeHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.

JleMoHCTpanun

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

Tabmuiel U cxembl: «Buasl M3MEHUHMBOCTHY, «Moau(UKAIMOHHAS W3MEHUHUBOCTHY,
«KoMOnHaTHBHAs  HM3MEHYMBOCTDHY, «Meiiosy, «OnnogoTBOPEHUE, «['emeTnueckue
3a00JIeBaHUS YeNIOBEKa», « BUIbI MyTaImiiy.

OOopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUW, PUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JladopaTtopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTH. [oCcTpOoeHME BapHAILIMOHHOTO PsAJia U BApUALMOHHON KPUBOW.

IIpakTuyeckas padora «MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA Ye/I0BEKA

Kapuotun uenmoBeka. MexayHapoJHas NporpaMma HCCIEJOBaHHUS T€HOMa 4YeJlOoBEKa.
MeTobl M3y4YeHHSI TCHETUKHU YETIOBEKAa: FeHEAIOTUYECKUH, OJM3HEIOBBIN, IUTOTCHETHYCCKUM,
MOMYJISIIIUOHHO-CTATUCTUYECKUI, MOJIEKYJsIpHO-TeHEeTUYeCKuid. COBpPEMEHHOE ONpeIesICHUE
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupio [11P-
ananm3a. HacnenactBennbie 3a0oeBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApaCOIOKEHHOCThI0. 3HAUEHHUE MEAMIIMHCKONW TE€HETUKH B



NPEJOTBPALICHUN U JICUCHUM TE€HETUYECKMX 3a00JeBaHMN dYenoBeKa. MeauKOo-TeHEeTHYeCKOe
KOHCyJbTUpOoBaHue. CTBOJIOBbIE KIETKU. [IoHATHE «T€HETHYECKOI0 Irpy3a». DTUUECKUE acTIEKThI
UCCIICIOBAaHUN B 00JIACTH pelakKTUPOBAHMsI FT€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3MUECKOMY U
XMMHYECKOMY 3arpsi3HEHUIO OKpY’Karoled cpenbl. ['eHeTmdeckas IpenpacrnoiokeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JdemMoHCcTpaunu

Tabmumer u cxembl: «Kapuotun denoBeka», «MeTOIbI M3yUeHUS] TCHETUKH YEJIOBEKAY,
«I'enernyeckue 3a00JI€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BaBuiosa o LleHTpax nporcxoxaeHus: 1 MHOrooOpas3us KyJabTYPHBIX pacTeHuid. Poib cenexkunun
B CO3JaHUM COPTOB pacTeHUd U 1opoa KUBOTHbIX. CopT, mopoda, IITaMM. 3aKOH
TOMOJIOTMYECKUX PAIOB B HacieACTBEHHOW n3meHuuBocty H. M. BaBunoBa, ero 3HaueHue ais
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekimoHHOM paboThl. MckyccTBEHHBII 0TOOP: MaccOBBIH U MHIUBUAYaIbHBIN.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHITY C IIOMOIIBIO OLIEHKH (PEHOTHIIa TOTOMCTBA U OTOOP IO FE€HOTHUITY C ITOMOIIBIO aHAJIN3A
JHK.

HckyccTBEeHHBIT MyTareHe3 Kak METOJ CEJIeKLMOHHOM paboTel. PaguanuoHHbll u
XUMHYECKHH MyTareHe3 KaK MCTOYHHK MyTallMd y KYyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonb30oBaHuE TE€HOMHOTO pPENaKTUPOBaHWs H MeToAoB pekoMOMHaHTHBIX JIHK mms
MOJTyYEHUsI UCXOAHOT0 MaTepuania Jisl CeJIeKIUU.

[Tonyyenne mnonuruionioB. BHyTpuBHmoBas rubpuamzanusa. bauszkopoacTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelirBanue, Wi ayTOpuauHr. I'etepo3uc u
ero mnpuuyuHbl. lMcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas TuUOpUAM3aLUAL.
[Ipeononenue Oecriogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMXKEHHS CENEKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAS PeBOIOYUL.

CoxpaHeHHe U HU3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH U MX JUKHUX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3AHCTBEHHBIX KYNbTYyp. M3yuenue,
coxpamenue u ynpasieHue 2eHemudecKUMU pecypcamil CeibCKOX03AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepPedosblx Uoel U
NePCneKmueHbIX MEXHOI02UIL.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxeMbl: «L{eHTpbI TPOMCXOXKAESHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHUil»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW H3MEHUYMBOCTH», «METONbI CEIeKLUn»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopnasi padora «/3ydyeHue cOpTOB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JladopaTopHasi padora «/3ydeHne METOJIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHuin.

Ikckypeusi «OCHOBHBIE METOJbI U JIOCTUKEHUS CENIEKIUU PAaCTeHUN M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLHUIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJIOTUsSI M CHHTeTHYeCKasi OMo10rus

OOBeKThl, HCIOJb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHbIE M TKAHEBBIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpaauiuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,



HOJIyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoononornyeckuii cuare3. OOBEKThI
MUKpoOHosiornueckux Textosaoruil. [IpousBoacTso Oenka, aMUHOKHMCIOT U BUTAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  ILICJICHAIPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LI€JIBIO IOJy4YEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEP KAIIHUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE TYTH.

Kiterounass umHkeHepus. MeToabl KyJIbTypbl KJIETOK M TKaHEH pPacCTEHUH U KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcnosb3oBaHue
ralIOuoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMueUpo8aHuss U MUKPOKIOHANLHO20 PA3MHOICEHUS
CeNbCKOXO3AUCHBEHHBIX KYIbMYP.

XpOMOCOMHasl U T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHPOBAHME
pexomOunantHeix JAHK. Coszoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOJIeMbl T'€HHOU
WHKEHEPUH.

Menununckue 6uorexnosoruu. [loctrenomuas mudposas meaumuHa. [TIP-nuarnocTuka.
MeTaboI0oMHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MIPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmonb3oBaHUWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OuommxeHepusi s pa3paboTku  (QyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH co4YeTaHWeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHIA M
ckaddonarHTa U PeIIeHNU 33a]a49 ePCOHATN3UPOBAHHON METUIHEI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30ynuteneir OPBU, ycTaHoBneHue MOJeKyJIsIpHBIX MeXaHHW3MOB (pyHkunoHupoBanusi PHK-
CoJiep KalllX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHUsI YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuubt u  cxembl: «Mcnoiab3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOACTBEY, «Kilerounas nHxeHepus», «l eHHass HH)KEHEPUD).

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKeKypeust «broTexHoorns — BakHeas Npou3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).



11 KJIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIMOHHBIX MPeICTABJIEHUH B OMOJIOTHH

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
U Hay4Has nesrenbHocTs Y. JlapBuna.

JBuxymme cuinel 3Borouuu BuioB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
pPasMHOXKEHUs OpPraHU3MOB, HACJIEACTBEHHas M3MEHUUMBOCTh, OOppOa 3a CyIlIECTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuatetndeckoit Teopun 3Boonuu (CTI). HelitpanbHast TEOpHS 3BOIIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTUHBI MUpa.

JdeMoHcTpannn

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHHIA KUBBIX
cymectB (rmo Jlamapky)», «MexaHusm (opMupoBaHUS MPUCIIOCOOIEHUH Yy pacTeHud u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewectsust Y. {apsuna», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymecTBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOManIHUX KUBOTHBIX», «CXxema 0O0pa3oBaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOUIEHHS ABIKYIIUX CHJI 3BOJIOLMM», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €€ pe3yJibTaThl

[Tomynsimust Kak 3JeMeHTapHas eAuHULa HSBooLMU. COBpEMEHHBIE METONbl OLIEHKH
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYphl NonyJssiiuii. MI3meHenne reHodoH1a MOy IsUN Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBIIEHHE. 3aKOH reHeTuueckoro pasHoBecust Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpeli reHoB — ciiyuyaiiHble HEHANpaBICHHbIE H3MEHEHMs
YacTOT ajulesie B momyssinusx. ODQPdekT ocHoBaTens. Ipgexm OYymMbLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooopasus. npudunvl u creocmeus. Illposenenue s¢pgexma
Opetigha 2eHos 6 Oonvuwux u Mmanvlx nonyiayusx. Murpanuu. M3omsmus  momymsiui:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronornyeckas (penpoayKTUBHAs).

EctectBeHHbIII 0TOOp — HampaBisitonuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
orOopa: IBHWXKYIIMHA, CTaOWIM3UPYIOUMH, paspbiBaromuil (au3pyntuBHbIi). IlomoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIOIUS COLMATBHOTO MOBEIEHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pPe3yJibTaT MHKPOA3BOIIONMU. Bo3HUKHOBEHUE
npucnocoOIeHni y opranu3mMoB. Apomopdo3sl U uanoagantauuu. [pumeps! npucrnocobneHuit
y OpraHu3MoB: Mopdosorndeckue, (QpU3HOIOrHYECKHE, OWOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHHe Kak pe3ysibTaT MHUKPOIBOJIOLHH.
M3onmsumst — xmrodeBoit daktop BumooOpaszoBanus. Ilytm m cmocoObl BHI000pa3oBaHUS:
ajionaTpuueckoe  (reorpaduyeckoe), CHUMIATpUUEcKoe (IKOIOTHYECKOe), «MIHOBEHHOE)
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOnrOnMOHHON OuojorMM B pa3pabOTKE HAYyYHBIX METOJOB COXPAHEHUS
6unopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLUS IMapa3sUTOB M HMX X035€B. MeXaHU3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpanuu

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

Tabmuubl 1 cxembl: «MyTalMOHHAs U3MEHUYNUBOCTEY, «[loMmyIAMoHHast CTPYKTypa BHIIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XMIIHUKOB U XKepTB», «Cxema [eHCTBHUsS ecTecTBEHHOro otbopa», «®Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3M», «Kusbie HCKOIIa€MBIE»,
«IToKkpoBUTENBCTBEHHAs: OKpacka >XMBOTHbIX», «llpemympexnaromias okpacka >KUBOTHBIX»,
«Duznonoruueckue agantanum», «IIpucrmocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kputepun Bunma», «Bugsl-nBoiinukm», «CTpykrypa BuUga B npupoae», «CrocoOsbl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX BUAOB  JIAHABILECH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHUJOB cHHUL, «llomumionasl pactenuii», «KamyctHo-
peneyHbI THOPUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI U 3Bepel ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesa NTHUI] U 3Bepei pa3HbIX BHJIOB, repOapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JladopaTopHasi padoTa «BrisiBJIeHHE N3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIA».

JlaGopatopnas pabora «IIpucrnocobieHust OpraHusMOB W HUX OTHOCHTEJbHas
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 e€é pe3yJbTaThl

Mertonbl u3ydeHus MaKpo3BOIIOIMHU. [1aieoHTOIOrNYECKHE METO bl U3YUEHUS IBOITIOLMH.
[Tepexonnbie HOPMBI U PUIIOTEHETUYECKHE PSIIIBI OPTAaHU3MOB.

buoreorpaguueckue metonsl usyudeHus s3Bomouud. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYeckre METOJbl M3YyYEHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSIBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
I'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyJIIpHO-
reHeTUYeCcKrne, OWOXMMHUYECKME M  MaTeMaTUYeCKHe METOAbl H3YYEHHsI  SBOJIIOIMH.
["omonoruynsie reHsl. COBpEMEHHBIE METOAbI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTal[i{ U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBwWjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB HBOJIIOLINU.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb, «Creronedansy», «Punnodpursy, «CemeHHble TAanopoTHUKNY, «buoreorpadguueckue
30HBI 3emnny, «Jlpeiid koHTHHEHTOBY, «PenukThl», «HavampHble CTaguu SMOPHOHAIBLHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOrMYHBIE ¥  AHAJIOTMYHBIE  OPIaHbD),
«PyauMeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YelOBEKa W MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O0II1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKH HMCKONAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MPOUCXOXKACHUS >KU3HM Ha 3emiie. AOHWOreHe3 W MaHCIEePMHUSL.
JloHayuHbIe TpPEICTaBICHHUS] O 3apOXKACHUU >KU3HM (KpealuoHHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxosxkaeHue Ku3HU U acTpOOUOJIOTHSI.

OcHoBHBbIE ATanbl HEOpraHUUecKoi »Bosonnu. [lnanerapnas (reosorudeckas) 3BOJIIOLHS.
XuMHuecKasi 3BOJIONMs. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHOro OympoHa Jk. XosmelHa, TeHETHYeCKas



runoteza I'. Ménnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnum u wmetonasl €€ wusyuyeHus. lckomaembple OpraHMdeckue OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass ¥ aOCONMIOTHAs  TE€OXPOHOJIOTHS.
['eoxpoHoONOrnYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHEe MepBbIX 3KocucTeM. COBpeMEHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. CtpomaronuTsl. IIpokapuoTel u
3yKapHUOTBHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTEHE3). DBOJIIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxneHrne  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoOBHBIE 3Tanbl HBOJIONMU BbICIIUX pacTeHud. OCHOBHBIE apoMop(ho3bl PaCTEHUI.
Beixon pacrenuit Ha cymy. IlosiBieHue CHOpPOBBIX pPAacTeHUM M 3aBOCBAHHE HMH CYILH.
Cemennsle pactenus. [IporcxoxieHre IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOLUM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuil M penTHIIni.
[Tpoucxoxaenue MiekonuTalmuXx U ntull. llpuHnun kmoyeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U MepUoaM: apXxei, MpoTepo30H, Naneo30i, Me30301,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTra W TeOoJOrMYecKux ImporeccoB. l[losBienune u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIeOOpa30BaHUE: €ro YCJIOBUS W BIMSHHME Ha Ta30BbIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudyeckoro mupa. [IpuHIUNBI KiIaccUPUKaMU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . 1. Meunukos, A. 1. Onapun, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3ydeHuto
caMo03apoJIeHus XHu3Hm», «Cxema ombita C. Mmmepa, I'. FOpw», «3Otamnbel HeopraHndeckon
’BoMOLIMNY, «['eoxpoHonornueckas mkanay, «HadanpHbple 3Tanbl OpraHUYeCKOW 3BOJIIOLMN,
«Cxema o00pa3zoBaHusl JYKapuoT MyTéM cuMOuoreHneza», «CucremMa KHUBOW MPHUPOABI,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «PurmopuTH», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacTeHusi», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KHUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIXY», «lIpocTeitmuey», «Kumeunononoctusiey, «llnockue uepsu»,
«YneHncroHorue», «PoI10BIY, «3€MHOBOJHBIEY, «IIpecmbikatromuecs, «IITrmeny,
«Munekonuratomuey, «Pa3BuTme KM3HM B apXeWckou adpey», «Pa3BuTMe IKHM3HHM B
MPOTEPO3OMCKON 3pe», «Pa3zBuTue KHU3HM B TMaNe030MCKoM 3pe», «PazButue Ku3Hu B
ME3030MCKON 3pe», «Pa3BuTme XU3HM B KaillHO30MCKOM »5pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEIOB, KOJJIEKIUU HACEKOMBIX,
BIIQXKHBIE Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUM MIJIOKOXXHX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL WU 3BEpeH, KOJUIEKIUM OKAaMEHEIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISKA OPIraHUUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas jgaboparopHas padora «MogenupoBanue onbiToB Mumepa—tOpu 1o
U3yYEHHUIO Aa0MOT€HHOT0 CHHTE3a OpPraHMYeCKHX COSIMHEHHI B IEPBUYHOI aTMochepe».



JlaGoparopHass pabora «l3ydeHMe W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass paGora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OTJICIIOBY.

IIpakTuyeckas padora «/I3yuyeHue ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHune 4yeJJ0BeKa — AaHTPONOreHe3

Pa3paensl u 3anaun aHTpOnosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbIE HAyUYHbIE TEOPUH.

CxonctBo yenoBeka € KMUBOTHBIMHM. (CHcTeMaTHYECKOE IIOJIOKEHUE  UeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEIOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuonorndeckne, (U3NOIOT0-OMOXUMUYECKHE, TOoBeAeHYeckne. OTINYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJI0BHOrO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxynme  cuibl  (pakTophl) — aHTpOMOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYITBI)
¥ paHHUE TOHTHJIBI — OOIIME MPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JBYHOTHE MpelKku JroAei. YenoBek ymenblid, NepBble U3rOTOBICHUS OpyAuil Tpyna. Uenosek
IPSIMOXOJIANIMIN M TIEPBBIN BBIXOJ JItojel 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
o011l mpeoK HeaHIePTaIbCKOTO YeIOBeKa U YeJIOBEKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUMI
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka 1 maaeoreHOMUKa.

OBOJIOIUS COBPEMEHHOI'O uesioBeKa. EcTecTBeHHBIN OTOOp B MOMYJNALHMAX YEJIOBEKA.
MyTtannonsslit poriecc U nonumMopdusm. [lomysIoHHbIe BOIHBI, Ipeii() reHOB, MUTpALIUs U
«3(PexT ocHOBaTENA» B MOMYJIALUIAX COBPEMEHHOTIO YEJIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbiime pacel: eBporeouHas (eBpaszuiickas),
aBCTpaJIO-HETpOUIHAsL (PKBAaTOpHUAIIbHAS), MOHTOJIOWIHAsI (a3UMaTCKO-aMepuKaHcKkas). Bpems u
NyTH paccelieHHsl 4YeloBeKa 1Mo IuiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT,  4YeloBeKa K  pa3HbIM  yCIOBUSIM
OKpYyXaromiei cpeapl. BausHue reorpaduueckoii cpenbl U apeiida reHoB Ha MOP(ONOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexIucuuIMHapable  MeToAbl B (Qu3nyecko (OMOJOTMYecKoi) aHTPOIMOJIOTHH.
OBOJIIOIMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISLUM.
buocouuaneHble  WcclenoBaHUS ~— MPUPOABI  uyenoBeka.  VccienmoBaHWE — KOIBOJIOLMH
OHMOJOTUYECKOT0 U COLMAIBHOTO B YETIOBEKE.

JleMoHCTpanun

[Toptpetsr: Y. {apBun, JI. JIuku, A. 5. Poruackuii, M. M. I'epacumos.

Tabmuiel u  cxeMbl: «MeETOABI  aHTPOMONIOTUMY», «['OJOBHOW MO3T dYeIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHBDY, «CKeleT yenoBeKa M CKeleT MHMMaH3e», «PynuMeHTsl u
aTaBU3MbI», «/[BIXKyIIME CHUJIBI AHTPONOreHe3a», «DBOJIOIUOHHOE JAPEBO YEIOBEKay,
«ABcTpanonurek», «HemoBek yMembiity, «HernoBek MpIMOXOIAImuin», «/[eHnCcoOBCKUil 4eT0BEK»
«Heangepransupy», «KpomanboHub», «lIpenku uenoBeka», «ITambl HBONIOLUUA YEIOBEKaY,
«Pacel yenoBekay.

OO6opynoBaHue: MYJISKH OKaMEHEJIOCTEH, PEeIMETOB MaTepUAIBHON KYJIbTYPhl MIPEIKOB
4yenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOKICHHSI YelloBeKa, poTorpadui HaXOMO0K UCKOMAEMbBIX OCTaTKOB YelIOBEKa,
CKEJIET YeJIOBEKa, MOJIETb Yepera 4YeJOBEeKa M depera MIMMIIaH3€, MOJEIb KUCTH YEelIOBEKa U
KHCTH IIMMIIaH3€, MOJIEJIU TOpCa MPEIKOB YeIOBEKa.

JladopaTtopnasi padGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHs CKelieTa 4YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.



IIpakTnyeckas padora «/3ydeHre S3KOJIOrHYECKUX alanTaluid Y€T0BEKay.

Tema 6. OJkoJyiorusi — HayKka O B3aHMOOTHONIEHHMSIX OpPraHu3MoOB H
HAJIOPraHU3MEHHBbIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxaeHue W pa3BuUTHE dKosuoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun skosioruu. Csizb
HKOJIOTUHU C IPYTUMHU HayKaMH.

Mertonbl skosoruu. [loneBsie HaOMONEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY>KAIOIIEH CpeJibl: JIOKAIbHBIMN,
PETHOHANILHBIN U TJI00ATLHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YelOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3el desnoBeyecTBa C Mpupojoi. dopMupoBaHHE HKOJOTUUYECKOM KyJIbTyphl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannmn

[Moptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer 1 cxeMbl: «Pasmensl dkogorum», «MeToasl dkoaoruny, «CxemMa MOHHUTOPHHTA
OKpY’Karollel cpeab».

JladopaTopnasi padora «/3yueHne METOA0B IKOJIOTHUECKUX UCCIEIOBAHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH ux JeictBusa.  Knaccudpukanums
9KOJIOTUYECKUX  (hakTopoB:  aOuoThyeckue, OHOTHUECKHE, aHTpororeHuole.  OOmume
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux pakropos. [Ipasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3konoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX II0
OTHOIIIEHHUIO K cBeTy. CUTHaBbHAsS pOJIb cBeTa. DOTONMEepHOIU3M.

Temmneparypa Kak 3Kojoruyeckuit gaxrtop. JleiictBue TemmepaTypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTe kak skosjoruueckuil ¢akrop. Ilpucnocobnenus pacTeHH K MOAAEP KaHUIO
BogHOro Oanmanca. Kmaccudukanust pacteHuid 1o oOTHOIIEHUI0O K Boxe. [lpucmocobienus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, MOYBEHHAs, ITyOWHHAas
NOJNOYBEHHAs, BHYTPHOpraHu3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpel OOuTaHUsA
opranu3MoB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpefax.

buonorunueckue putmel. BHemnne u BHyTpeHHUE pUTMbI. CyTOUHBIE M TOAUYHBIE PUTMBI.
[Tprcrioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsatue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHUi: NepeBbsl, KyCTapHUKH, KyCTapHHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIMS,
XHUIIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusM, koomnepanus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHUpPAaHTCTBO,  HaxJieOHHW4YecTBO). Herpoduueckne  B3aMMOAEHCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHHE OWOTHYECKUX B3aWMOJICHCTBUU I CYIIECTBOBAHHS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIIOUCHHUS.

JleMoHCTpauMu

Tabmuupl 1 cxembl: «IKosornyeckue (pakropb», «CBETOBOM CIEKTPY», «IKOIOTHUECKUE
IPYyMNIIbI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY», «XO0JIO0JHOKPOBHBIE
KHUBOTHBIEY, «DHU3HOIOTHYECKHE aJanTallud XKUBOTHBIX», «Cpenbl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KuzHeHHbIe GOpPMBI pacTeHUI», « ) KU3HEHHBIE (POPMBI JKUBOTHBIX),



«IJKOCHCTEMA IIHPOKOIMCTBEHHOIO Jieca», «DKOCHCTEMa XBOWHOIO Jieca», «llemu nmutanus»,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomos», «KoMmeHcammzmy.

O6opynoBanue: repbapuu pacTeHU U SKUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TepOapHH  CBETONIOOMBBIX, TEHEMIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTteHus, repOapuM ¥ KOJUICEKIHMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX
pacTeHuid, uydeia MTUIl W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K TUrpoduram,
kcepouram, me3oduTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
OoOWTaIOLMX B pa3HbIX cpefax, repOapuu U KOJUIEKIIMM PACTeHUN M KUBOTHBIX, 00JIaJar0IINX
YepTaMyd TPUCIIOCOOJICEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH JKU3HH, TepObapuu u
KOJUIGKIIUM PACTEHUI W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
Y4aCTBYIOUIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOAECUCTBUSX.

JlabopaTopnasi pabora «BrisiBIeHHe NPUCTIOCOOICHUI OPraHu3MOB K BIUSHUIO CBETA.

JladbopaTtopnasi paGora «BbIsBIcHUE TNPUCITIOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEpaTypPbI».

JlaGopaTopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
0oOUTaHUM.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJOTUYECKHE XapaKTePUCTUKK momyisiiuu. [lomynsanusa kak Ouojorudeckas cUCTeMa.
Ponp HeomHOpOMHOCTH cpenbl, QU3HUECKUX OaphepoB M OCOOECHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YHUCIIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U IOJOBAas CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

Okojoruyeckas CTpykTypa nomyisiuuu. OlLeHKa YHCIEHHOCTH MOmyJsuuu. JuHamuka
NONYJIALMU U €€ perynainus. buornueckuil moteHuuman nonyaauuu. MoaenupoBaHue JUHAMUKU
nomyssiuu. KpuBbele pocta uucieHHocTH mnomyisinuu. Kpuble BbpKuBaHuUs. Perymsanus
YUCIEHHOCTH TOMYJSIUNA: POJb (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjoruyeckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 06 »sKojmormueckoil Hume Buaa. Mecroobutanue. MHoromepHas MOJENb
skosornyeckod HumM JIx.M. Xatuuncona. Pa3mepsl sxonornueckoil Humu. [loteHmansHas u
peann30BaHHAas HUILIU.

Bua kak cucrema nomyisnuMid. Apeaynsl BUIAOB. BuAbl M MX KU3HEHHBIE CTPATETHU.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpalUil JKUBOTHBIX. buosornyeckue WHBA3UU
Yy>KE€pPOJIHBIX BUIOB.

JleMoOHCTpanun

IToprper: Ix. K. XaTuynHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisiiun», «Bo3pactHble mnupamuasl nomyiasiuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTH 3€MJIM PaA3JIMYHBIMH OpraHuzMamm», «Mogenb skosormyeckod Humu JIx. H.
XaT4UMHCOHAY.

O6opynoBanue: repdapuy pacCTeHUM, KOJIEKIINN KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHus ceMsH pacTeHUI K PacCeICHUION.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MexXIy OpraHu3Mamu B
OHOILIEHO3E.

OkocucremMa Kak oOTkpbiTas cuctema (A. Jkx. Tencnu). DyHKIHMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu U cetu. AGuorudyeckue Oyoku 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BelecTB ¥ MOTOK SHEPTUH B 3KOCUCTEME.



OcHoBHbIE MTOKa3aTeNH 3KocucTeMbl. broMacca u nmpoaykius. DKOJI0rH4eckre MUpaMuabl
quces1, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. llepBUYHbIE U BTOPUYHBIE CYKIIECCHU U HUX
OPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykueccud. KimMakcHoe —cooOuiecTso.
Buopaznoobpasue 1 mosHOTa KPyroBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOILIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOCUCmEMbl 03ép U peK. IDKocucmemvl Mopel U OKeaHos.
IKocucmemvl MyHOp, 1€co8, cmenell, NyCMulHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbI. ArposKocucTema. ArporeHo3. Paznmuuus wmexay
AHTPONIOTEHHBIMU U TIPUPOTHBIMU YKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas ¢opa u dayHa.
CunanTponuzauus ropojackoi ¢GayHsl. buonornueckoe U XO34HWCTBEHHOE 3HAUYEHHUE
arpo3KoCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpPHOCTH  (HOPMUPOBAHHMS  OCHOBHBIX  B3aMMOJACHCTBUI  OpraHW3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6u008-30upukamopos (Kiouesvlx 6uoos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJSLIMA M JKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3JCHCTBUM.

Mexanuzmsl  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOPeaAHU3MEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VPOBHSX, OCHOB8bl IKONOSUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNorus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuiel u cxembl: «CTpyKTypa OMOLIEH032», «IKOCHUCTEMAa HMIMPOKOIMCTBEHHOTO JIECAy,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHbIE TPYNIbl OPraHU3MOB B SKOCUCTEMEY,
«KpyroBopor BemecTB B 23kocucTteMe», «llemu muTaHus (macTOMIHAS, JETPUTHAN)»,
«IKoJoThYecKasi MIpaMHuIa YUce, « IKOJIOTHYecKas MupaMua OMoMacch», « IKOJIOTHIeCKast
nupamuaa sHeprum», «OOpa3oBanue Oomota», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKoCUCTeMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB W HOTOK
SHEpruu B arporeHose», «[Ipumepsr ypOoskocucTemy».

OGopynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4yuesna NTHI[ U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIETb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO0o3KOCUCTEMBDY.

JlaGopaTopHnasi padora «/3ydueHue pazHOOOpa3usi MEIKUX TTOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKeKkypeusi «IDKCKypcHsi B TUITUYHBINA OnMOreoneHo3 (B ayOpaBy, Oepe3HsK, eNbHUK, Ha
CYXOJIOJIbHBIN WJIM TOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypeust «IKCKYpCHs B arpodKocucTeMy (Ha MOJIe UM B TEIUIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obmeranerapHast obojsouka 3eMid, TJ€ CYLIECTBYeT WJIHM CYIIeCTBOBala
Xu3Hb. PazButne npenacrasieHuii o buochepe B Tpynax . 3tocca. Yuenue B. U. Bepnanackoro o
6uocdepe. O6mnactu 6nocdeps! u e€ cocras. Kupoe BeniecTBo Onocheps 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHus 6uocdepsl. OcodeHHocTn 6uochepsl kak riaodambpHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOTeOXMMHUYECKHE ITUKITBI (YTiIepoia, a30Ta). PUTMUYHOCTH siBieHHI B Orocdepe.

3onansHOCTh Onochepsl. [TonsTe 0o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIIPa, XBOHHBIE
jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOPBs. KitMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHpP OMOMOB CYIITH.

CtpykTypa U (QyHKUHS JKHUBBIX CHCTEM, OIEHKAa WX PECypCHOro IOTeHIHala |
O6rocdepHbIX QyHKIUI.



JleMoHCTpauMu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eocheps 3emnn», «Kpyrosopot a3ora B mpupone», «Kpyrosopor
yriiepojia B npupojie», «Kpyropopot kuciopoaa B npuponae», «KpyroBopoT BoAbl B IPUPOIEY,
«OcHoBHBIE OumoMBbI cymm», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «llupokonmuctBennsiit sec», «Crenb», «CaBaHHa», «IlycThIHS,
«Tponuyeckuii ecy.

O6opynoBanue: repOapuy pacTeHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalomas cpeaa

DKONOTHYECKHEe KpHU3UChl M WX NpUYUHBL Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHuE BO3AyLIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne mouBbl. OXpaHa MOUYBEHHBIX PeCypcoB. MI3MeHeHue kinmara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
PACTHTEILHOTO M XUBOTHOTO MUpa. OCHOBHBIC MPUHIIUIIBI OXpaHbl IPUPOIbl. KpacHbie KHHUTH.
Oco0o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKH.

OcHOBHbBIEC PHUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpAaHEHHE OWOJOrHYecKoro pasHooOpasmst 3emmm. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpPH3HUCa
U €ro BEpOSITHBIC MOCIIEACTBUS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaroujeii U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcol. Hayuonanvrvle ungopmayuoHmvie
cucmemobl, obecneyugarowue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENIbHLIX BUO08 U
akocucmem. OCHO8bl IKOpeabuIUmayuu IKOCUCmem u cnocob608 6opbovl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHuix 9KOCUCTEM.

JleMoHCTpanun

Tabmupl u  cxeMbl: «3arpsi3HeHue arMmocdepbl», «3arpsi3HEHUE TUApPoCcepb,
«3arpszHeHne mouBbl», «[lapHukoBed  AhdexkT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuUTOpUN», «MoeNnn yIpaBIsieMOro MUPay.

O6opynoBanue: Qororpaguu OXpaHsEeMbIX pAacTeHUH U JKUBOTHBIX KpacHoil KHUTH
Poccniickoit ®enepanun, KpacHoil KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnmmBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS OO0YYarOIIUMHCS
pOTpaMM CPEAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)KAaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
Hanuuue momueéayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCsl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYLIUMU  CUCTEME
Ouojoru4yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb €N U CTPOUTH )KU3HEHHBIE TIAHBL.

JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIMUTATEIbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM, IPUHITHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTaplLIeMy HOKOJEHUIO, B3aUMHOI'O
yYBaKEHUs, OEpeKHOr0  OTHOMIIEHUS K  KyJbTYpHOMY  Haclelul0 U TpajulusIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIMuHOCTHBIE pe3yNIbTaThl OCBOEHUs y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolMXCsl pyKOBOJACTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAlUi, IO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUIM, COOTBETCTBYIOLIUX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHUHCKOro  0OIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromerocss Kak akTUBHOIO H
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATENbHbIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JIOJIEH ¢ pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU [IEHHOCTSAMHU M COLMATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIHHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKAECHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapPHOU M BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYPY, POILJIOE M HACTOSIIEE MHOTOHAMOHAIBHOr0 Hapoaa Poccuu;



LICHHOCTHOE OTHOLICHME K MPUPOJHOMY HACIEIUI0 M TMaMATHUKAM IPUPOIBI,
JocTHXeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHE U Ppa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00OLIECTBA;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME AYXOBHBIX LIEGHHOCTEH POCCUIICKOTr0 Hapoa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIGHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUCHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOHYMBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOI'O IPUHATHS LIEHHOCTEH ceMeiHOM XKM3HU B COOTBETCTBUU C TPAJULMSIMU HApOI0OB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHWE K MHPY, BKIIOUYAsi ICTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMaHHE YMOIMOHAIEHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHHUE MPOSIBIATH
KayecTBa TBOPYECKOMN JIMUHOCTH;

S5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HHU (3J0pOBOE MUTAHUE,
COOJIO/IEHNEe TUTHEHUYECKUX TPAaBWII M HOPM, COATaHCHUPOBAHHBIA PEXUM 3aHSATHH M OTIBIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAIOIIUX 3I0OPOBBIO U )KH3HHM JIIOJICH;

OCO3HaHME MOCJIEJICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (yHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJOTMUYECKON U COIIMAIbHON HANpaBIEeHHOCTH,
CIOCOOHOCTh ~ MHHUIIMHPOBATh, IUIAHHUPOBATh W  CAMOCTOSITETIHHO  BBIMOJHATH  TaKyko
NesITebHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOP OyAyIIel mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KHU3HH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAe KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIBTYpPbl: NPUOOpPETEHUE OMbITa IJIAHUPOBAHUS
MOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel uX perieHus;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpPETaEMBbIE NIPU U3YYEHUM OMOJIOIMU 3HAHHS U yMEHUS
OpU pEIICHUH MpOoOJieM, CBS3aHHBIX C pallMOHAIBHBIM IMPHPOJIONONIB30BaHHEM (coOI0AeHNe
IpaBUJ MOBEJCHUS B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITUE NCUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH NPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKON  HAINpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM JIESITETbHOCTH SKOJIOTMYECKOW HAPABIECHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsS HAyKd ¥ OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHANIOTe KYJBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPHI KaK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMAaHHE CIEMUPUKA OWOJIOTUM KaK HAYKH, OCO3HAHUS €€ poiau B (OPMUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoOIeM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOoOJieM B 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX TMOBBIIMICHUS 0O0IIeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOM TpaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH o0yuaroiuxcs, GopMUPYEeMOil pU U3y4eHUH OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4YyaeMble 3HAHUS U1 aHaiu3a U OOBSICHEHWs SBICHUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENBCKYIO ACSITEIPHOCTh MHAUBUIYAILHO U B TPYTITIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIyYEHHIO HOBBIX 3HAHWK 110 OWOJOTHHM B COOTBETCTBUHM C >KH3HEHHBIMHU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATbHI

MertarnpenMeTHbIe pe3yibTaThl OCBOEGHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TPOIIeCC, CHCTEeMa, HAay4HBId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIe0BaHNE, HAaOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JIpYTHe); YHUBEpPCAJIbHbIE
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00eCIEeUnBaIOIINE
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETCHIIMU OOydaroIIuXcs;
CIIOCOOHOCTh 00ydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJlbHble Yy4eOHbIe [EHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuatromierocss OyayT copMmupoBaHBl MO3HABATEIHHBIC YHHUBEPCAIbHBIC YYCOHBIC JCHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
y4eOHbIC JCHCTBHSI, COBMECTHASI ICATEIHHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHBIMH M03HABATEIbHBIMM [1€HCTBUSIMU:

1) 6a3oBble JJOTHYECKHUE ICHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanmuu, OOOOINCHHUs), PACKPBIBATH CMBICI OHOJIOTHYESCKHX
MOHTUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU MOHITUSIMH);

OTIPE/ICIIATh IEIH JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD Pe3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IEJISIMH;

UCIIOJIb30BaTh OHMOJIOTMUYECKHUE TOHSTHS JUIsi OOBSICHEHUsS ()AaKTOB W SIBICHUW YKHBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTMYCCKUX OOBEKTAaX, a TaKKe MPOTUBOPEUHI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCS MaTePUATbHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIEI0BATEIBLCKHE TeHCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKON U MPOCKTHOW JESITeTLHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TOWCKY METO/IOB
peIIeHUs TPAKTUICCKHUX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh PA3JMYHbIE BHUABI ACSITEIFHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €r0
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B YUEOHBIX CHTYAIMsIX, B TOM YHCIE MPU
CO3aHUH YYEOHBIX M COI[HAIBHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIIJICHUS, BIaJIeTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISBJISITH NPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
rUnore’y e€ pelleHusl, HaxOAuUTh AapTyMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHICHHsS 3aJadd pPe3yJbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBFHYIO CPeay;

yMETb TEPEHOCUTh 3HAHUS B  [O3HABAaTEIbHYID M  TMPAKTHUECKYI0  00JIacTH
KU3HEJEATEIILHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUIMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMalMM (TEKCTe ydyeOHOro nocoodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIECHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUYUBOCTD;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3INYHbIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY HpPEACTaBICHUS OMOJIOTHYECKOMN
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HbIH S3bIK B KauyecTBE CpeJICTBa INpH paboTe ¢ OHOIOrMYecKoi
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABaHUS M 3alUThl UH(pOpMAUMU, HHOOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCUM TO CYIIECTBY 00CYy»k/I1aeMoil TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KIEHHSI OTHOCUTEJIBHO BBINOJHEHMSI NIPEUIaraéMod 3aJaud, Y4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(PJIUKTHBIX CUTyalluid, yMETh CMSTYaTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHn: OMOIOTHYeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh NPUMEHEHHUS TPYIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaratb HOBBIE MPOEKTHI, OLEHMBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMUECKOE IIOBEJACHHWE B PA3IUYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OnJaieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH J1eHCTBUAMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSAX UM IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOJE, CBOEMY 3JI0OPOBBIO U 3I0POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PeLeHHs] IPOoOIeMbl ¢ YIETOM UMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKU CHTYAaIllH, BIOOPA BEPHOTO PEIICHHUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI PYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3yIbTaTOB ACATCIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHble pe3ysbTaThl OCBOEHUS cOjAep)kKaHHMs ydeOHoro mpenmera «buomorus» Ha
yrIIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPuIbHOT0 00y4eHHsT 00yUYarOIUXCs
O6uonornu. OHM BKIIOYAIOT: creUUUUECKUe A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHUM, BHJbI
NeSITeIbHOCTH MO IMOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaKk)Ke B peaJIbHbIX )KM3HEHHBIX cUTyauusiX. [IpeaMeTHble pe3ybTaThl IPEICTaBICHbI 110 rojlaM
U3YYECHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTe M POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB TPHPOIBI M
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJ€ POCCUNCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OHOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HaHHM, KOTopas BKJIIOYAeT: OCHOBOIOJAraollne
OuoNornYecKkre TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHU3M, METaboJn3M, TOMeocTas,
caMOperyJIsilysl, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE),
Oomonoruueckue Tteopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMocOoMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKICHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, pACUIEIUIEHUs], YUCTOTHl FaMeT, HE3aBUCUMOro HacnenoBanus I'. Mengens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BbEKTOB (OMHCaHUe, N3MEpEeHUe, HAaOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PaCTEHHi, KHUBOTHBIX, Y€JIOBEKa,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHHWH, J>KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpoHHOr0 TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'eTepO3HCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATH B3aUMOCBS3H MEXIY OpPraHOMIAMU KJIETKH U HUX (DYHKIUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
byHKIUSAMU, MEXKIY dTanmaMu OoOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISBIISATH OTIUYUTEIBHBIC NMPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOUINE apIyMEHTHI, OMOJIOTUYECKYIO0 TEPMHHOJIOTHIO U
CUMBOIIMKY JJIs JOKA3aTEeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIII;

YMEHHE pemaTh OWOJIOTUYECKHE 3a/a4H, BBISIBISATh TPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIY HCCIeAyeMbIMH OHOJIOTHYECKUMHU NpoLeccaMM U SBJICHHUSMH, JAeiaTh BBIBOJBl U
IIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUYECKUEe paboThl, COONIOAATh MpaBUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHHS, aHATTM3UPOBATh OJTYYSHHBIE PE3YJIbTAThI U JIENaTh BBIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJIyYEeHHbIE PE3YJIbTaThl HA YUEHUUECKUX KOH(EPEeHIHIX;

YMEHHE OIICHWBATh OJTUYECKHE acCIeKThl COBPEMEHHBIX WCCIIEZIOBaHUI B 001acTH
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
WU3MEHEHHEe TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oynymieil npodeccuoHalbHOM AeITeNbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CETTLCKOTO X03SHCTBA, MMHIIEBON
MPOMBINIJICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodecCHd W TPOJOKEHHE OHOJOTHUYECKOTO 00pa3oBaHUsS B
OpraHu3alysaX CPEeAHEro NPOoPecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(opMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PEIIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONb30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJ€ POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBoonronHas Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npasuna (Munumyma HO. JluGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (Tunote3a «vmupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTHYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U HJKOCHCTEM (OMHCAHHE, H3MEpEHHeE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOr0 M CUMIATPUUYECKOT0 BUJ000pa30BaHNs, BIUSHUS JIBUKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH] MOMYJSAIUHU, NPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELLIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXKAY MPOIECCAaMU 3BOJIONUU, IABUKYIIUMHU
CHWJIAaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpene oburtanusi, aOUOTHYECKUX U OMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSI3EU
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JIOKa3aTelIbCTBA pOJICTBA OPTraHMW3MOB pa3HbIX CHCTEMAaTUYECKUX TIpyMil,
B3aMMOCBSI3M OPraHU3MOB U CpeZbl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsS MHOIroo0pa3usi BUAOB M IKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI IPUPOIBI U
4eJI0BEYECTBA;

YMEHHE pemiath OWOJIOTMYECKUE 3aaud, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE CBS3HU
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TIPOIleCCAaMU U SIBICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH TAOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIbHBIMH CpEACTBAMHU,
bopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOILIECTB, U MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNbTAThl HA YYCHUUYECKUX KOH(PEPEHIIUSX;

yMEHHE OLIEHMBaTh TUIOTE3bl U TEOPUM O TMPOUCXONKIACHUM IKU3HU, YEJIOBEKa W
YeJOBEYECKUX pac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NpPEeAOTBPALICHUs ITI0OATbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYILIECTBIATh OCO3HAaHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AeATEIbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAHUCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpeC, HamNpaBiIeHHBII Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEeCKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHHME, 10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMMbl

KoaunuyecTBO 4acosB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypChl

buonorus xak Hayka

JKuBble cucTeMBI U HX N3YUCHUC

buonorus kineTku

XuMuueckas opraHu3anusa KJICTKH

Crpoenue u GyHKLIUHU KIETKU

10

0.5

0.5
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OOMeH BelecTB U peBpalleHue
SHEPIrUM B KJIETKE

https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/
https://physicon.ru/eor-list/6-biologija

Hacnencreennas ungopmanus u
peanu3anus €€ B KIETKE

0.5

https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/
https://physicon.ru/eor-list/6-biologija

JKU3HEHHBIN UK KIETKA

Crpoenue u GyHKIUU OPraHU3MOB

17

1.5
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https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/

10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 httns://phvsicon.ruleor-list/6-biologiia
['eHeTHKA — HAYKa O https://rosuchebnik.ru/material/elektronnye-

11 HACJIEOCTBEHHOCTA U N3MEHYUBOCTH 2 0.5 obraz.ovatelpve-resursv-po-blo_lom|/__

https://physicon.ru/eor-list/6-biologija
OpraHu3MOB

https://rosuchebnik.ru/material/elektronnye-

obrazovatelnye-resursy-po-biologii/

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://physicon.ruleor list/6-biologiia
https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/

13 3aKOHOMEPHOCTH H3MEHYHMBOCTH 6 1 https://physicon.ru/eor-list/6-biologija
https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/

14 I'enernka venosexa 3 0.5 https://physicon.ru/eor-list/6-biologija
https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/

15 Cenexuus OpraHM3MOB 4 15 https://physicon.ru/eor-list/6-biologija

BHOTEXHOMOIMS i CHHTETHYECKAs https://rosuchebnik.ru/material/elektronnye-

16 6 5 1 obrazovatelnye-resursy-po-biologii/

HOJIOTHA https:/physicon.ru/eor-list/6-biologija
OBIIEE KOJIMYECTBO YACOB I10 102 16

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHMUME, 11 KJIACC
KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3/iesioB U TeEM
Wi | mporpammbr Beero Kourpoabnsie Ilpakruueckne  JJIEeKTPOHHBIE (LU (pPOBLIE)
padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl
3apoKJIeHUE U Pa3BUTHE https://rosuchebnik.ru/material/elektronnye-
1 SBOJIIOIMOHHBIX TIPECTABIICHHIT B 4 obrazovatelnye-resursy-po-biologii/
P — https://physicon.ru/eor-list/6-biologija
https://physicon.ru/eor-list/6-biologija
2 MuxkposBoIIOLUSA U €€ Pe3yJIbTaThl 14 2 https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/
https://rosuchebnik.ru/material/elektronnye-
3 Maxkpo3BotoLMs U €€ PE3yabTaThl 6 obrazovatelnye-resursy-po-biologii/
https://physicon.ru/eor-list/6-biologija
TTDORCXOIKICHAE F DA3BITHE JKH3H https://phvsicon.ry/eor—list/6_—bio|oqiia
4 P 3 a p 15 1 15 https://rosuchebnik.ru/material/elektronnye-
Ha SeMJIC obrazovatelnye-resursy-po-biologii/
TIpOHCXOK/ICHHE YEIOBEKA — https://rosuchebnik.ru/material/elektronnye-
5 10 1 obrazovatelnye-resursy-po-biologii/
aHTPOIIOTCHE3 https://physicon.ru/eor-list/6-biologija
DKOJIOTHSI — HayKa O https://physicon.ru/eor-list/6-biologija
B3aHMOOTHOIIICHHSX OPTaHU3MOB U https://rosuchebnik.ru/material/elektronnye-
6 HAOPFAHH3MEHHBIX CHCTEM ¢ 3 0.5 obrazovatelnye-resursy-po-biologii/
OKpYXKaKoILEe cpenon
https://rosuchebnik.ru/material/elektronnye-
7 Opranu3msl 1 cpesja 0OuTaHUs 9 15 obrazovatelnye-resursy-po-biologii/
https://physicon.ru/eor-list/6-biologija
https://rosuchebnik.ru/material/elektronnye-
8 OKoJ0rus BUJ0B U MOIMYJISIIUN 9 0.5 obrazovatelnye-resursy-po-biologii/
https://physicon.ru/eor-list/6-biologija
DKONOTHS COOBIIECTB https://rosuchebnik.ru/material/elektronnye-
9 5 ’ 12 1 obrazovatelnye-resursy-po-biologii/
KOJIOTMICCKHUE CHCTCMBI https://physicon.ru/eor-list/6-biologija
Buocdepa — robatbHas https://rosuchebnik.ru/material/elektronnye-
10 6 obrazovatelnye-resursy-po-biologii/

9KOCHCTEMA

https://physicon.ru/eor-list/6-biologija
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https://rosuchebnik.ru/material/elektronnye-

obrazovatelnye-resursy-po-biologii/

https://physicon.ru/eor-list/6-biologija
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne Tema vDoKa K i Jlata wsyuenus DJIeKTpPOHHbIe U (pPOBbIE
n/n yp Bceero OHTPOILHBIC paKTHieckue y oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Buosorus kak KoMIieKcHas https://rosuchebnik.ru/material/elektro
HayKa U KaK 4acTb nnye-obrazovatelnye-resursy-po-
1 COBPEMEHHOTO OOIIECTRA. 1 biologii/
BBOAHBIA MHCTPYKTaX MO https://physicon.ru/eor-list/6-
TEXHUKE 0€30I1aCHOCTH. biologija
https://rosuchebnik.ru/material/elektro
JKuBBIE CHCTEMEBI U UX npve—o_prazovatelnve-resursy-po-
2 . 1 biologii/
CBOMCTEA. https://physicon.ru/eor-list/6-
biologija
YpoBHeEBas opraHuzanus
XKUBBIX cucteM. [IpakTueckas http://school-
3 pabota "Hcnonbs3oBanue 1 0.5 collection.edu.ru/catalog/rubr/?sub
pa3IUYHBIX METOJO0B IIPU ject%5B0%5D=29
M3YUYEHUU KUBBIX cUCTEM"
https://rosuchebnik.ru/material/elektro
Hcropwust OTKpBITHS 1 nnye-obrazovatelnye-resursy-po-
4 n3ydeHus Kietku. Kinerounas 1 biologii/
TeopHs h'_[tps://_r_)hvsicon.ru/eor-list/6-
biologija
Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
IpaxTiyeckas pa60Ta https://rosuchebnik.ru/material/elektro
«M3yueHne METO10B nnye-obrazovatelnye-resursy-po-
5 KJIETOYHOU OMOJIOTNU 1 0.5 biologii/

(xpomarorpadus,
anexTpodopes,
muddepeHraIbHOE
ueHtpudyruponanue, [1LP)»

https://physicon.ru/eor-list/6-
biologija
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https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

6 XHUMHUYECKHAH COCTaB KIETKU biologii/
https://physicon.ru/eor-list/6-
biologija

https://rosuchebnik.ru/material/elektro
MunepanbHbie BEECTBA nnye-obrazovatelnye-resursy-po-
7 KJIETKH, UX OMOJIOrHYECKast biologii/
poJIb https://physicon.ru/eor-list/6-
biologija
Opranunueckue BeIiecTBa
KIIeTKH — OeJIKH. https://rosuchebr}ik.ru/material/elektro
g JlaGopatopuas paGoTa 05 E?gllg-cﬁ)/razovate nye-resursy-po-
«ObHapy:KkeHHe OEIKOB C https://physicon.ru/eor-list/6-
MOMOIIBIO KAYECTBCHHBIX biologija
peaxiuii»
https://rosuchebnik.ru/material/elektro
9 CaoiicTBa, Knaccudukanys u E?gllg-c?ti)/razovatelnye-resursv-po-
(yHKIIH OCNKOB https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro

10 Oprannueckue BEIiecTBa B?g/lg-oiti)/razovatelnye-resursy-po-

KJIETKH — YTJIEBOIBI https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro

11 Oprannueckue BEIiecTBa B?g/lg-oiti)/razovatelnye-resursy-po-

KICTKH — JIMITH B https://physicon.ru/eor-list/6-
biologija
Hyxneunossie kucnotsl. JJTHK
u PHK. JlaGopaTtopHnas pa6oTa https://[)osuchebr}ik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-
12 «HcenenoBanre HyKJIEMHOBBIX 05 bioloaii/

KHCJIOT, BBIACJIICHHBIX U3
KJICTOK PAa3JIMIHBIX
OpraHnu3MoB»

https://physicon.ru/eor-list/6-
biologija
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Ctpoenue u pynkuuu ATO. https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-
13 Apyrue biologii/
HyKIeo3uATproCchaTsI https://physicon.ru/eor-list/6-
(HT®) biologija
Cexsenuposanue JIHK. https://rosuchebnik.ru/material/elektro
» MeTOIbI FeHOMEKH, Einc:ﬁ—ﬂti)/razovatelnve—resursv—po—
TpaHCKPHUIITOMHUKH, https://physicon.ru/eor-list/6-
MIPOTEOMHUKH biologija
MeTobI CTPYKTYpHO#H https://rosuchebnik.ru/material/elektro
15 ouonoruu. O00OIIEHHUE IO B?;g—czzrazovateInve-resursv-po—
" —g—
Teme "XuMuueckas https://physicon.ru/eor-list/6-
opraHu3anus KjieTku" biologija
https://rosuchebnik.ru/material/elektro
16 THIIBI KIETOK. B%g—cﬁ)/razovateInve-resursv-po—
IIpokapuoTiyeckas KIeTKa. https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro
CrpoeHnue 3ykapruoTHYECKOn nnve—o_prazovatelnve-resursv-po—
17 biologii/
KJICTKH. https://physicon.ru/eor-list/6-
biologija
TTOBEpXHOCTHBIH armapar https://rosuchebnik.ru/material/elektro
18 kietku. [IpakTudeckas pabora 05 B%g—oi?/razovatelnve-resursv-po—
«H3yquHve CBOUCTB https://physicon.ru/eor-list/6-
KJIETOYHOW MEMOpPaHbI» biologija
[uTomnazma.
0 ,Z[HOMCM6paHHLIC OpTraHOUIBI https://rosuchebr}ik.ru/material/elektro
19 kieTku. [IpakTudeckas padbora 05 B?c:/lg-oi?/razovate nye-Tesursy-po-
«M3ydenne NBIKCHUS https://physicon.ru/eor-list/6-
LIUTOIUIA3MBI B PACTUTEIBHBIX biologija
KJIETKax»
20 ITomyaBTOHOMHBIE OPraHOUIbI 0.5 https://rosuchebnik.ru/material/elektro

KJICTKH: MUTOXOHAPHH,

nnye-obrazovatelnye-resursy-po-
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iactuabl. JlaboparopHas
pabota «HccnenoBanue
IUIa3MOJIN3a U JIeTIa3MOoJIn3a B
PACTUTEIIBHBIX KIETKAX)»

HemeMOpaHHBIE OpraHOU/IBI

biologii/
https://physicon.ru/eor-list/6-
biologija

https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

21 biologii/
KJICTKH https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

22 Crtpoenue u QyHKIMHU Aapa biologii/
https://physicon.ru/eor-list/6-
biologija

CpaBHuTENbHAS
XapaKTePHCTHKA KJIETOK https.//rosuchebnik.ru/material/elektro

’3 sykapuor. JlaGopatopHas 05 B%g—cﬁ)/razovateInve-resursv-po—
pabora «/3ydenue CTpoeHus https://physicon.ru/eor-list/6-
KJIETOK Pa3JIUYHbIX biologija
OpPraHu3MOB)»

ACCUMUISIHS U https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

24 JTUCCUMUIISILIAS — JIBE bic:/Io i/ Y y-p
CTOpOHbI MeTabomM3Ma. THITb! https://physicon.ru/eor-list/6-
oOMeHa BEIECTB. biologija
DepMEHTaTUBHBIN XapaKTep
peaKuuii KIETOYHOTO
MeTtabommsma. JlabopaTopHas https://Losucheli)r}ik.ru/material/elektro

nnye-obrazovatelnye-resursy-po-

o5 pabota «3y4yenue 05 bioloaii/

(hepMEHTATHBHOTO https://physicon.ru/eor-list/6-

pacuiemieHus Nepokcuaa biologija

BOJOPOJIA B PACTUTENBHBIX U

JKHUBOTHBIX KJIETKaX)»

benku-akTuBaTOpHI U OENKU- https://rosuchebnik.ru/material/elektro
26 uHruourtopsl. JlaboparopHas 0.5 nnye-obrazovatelnye-resursy-po-

pabota «3ydyenue

biologii/
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KaTaJIUTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha mpuUMepe
amMuIa3bl WIK KaTajaasbl)»

https://physicon.ru/eor-list/6-
biologija

ABTOTpOQHBIN THIT OOMEHa

https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

27 biologii/
BCIIECTB https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

28 dorocunTe3 biologii/
https://physicon.ru/eor-list/6-
biologija

Xemocunres. JlaGopaTopHas https://rosuchebnik.ru/material/elektro
P a60Ta < «CpaBHeHue npve—o_prazovateInve-resursv-po—

29 0.5 biologii/
pOLEccoB GOTOCHHTE3A U https://physicon.ru/eor-list/6-
XEMOCHHTE3a» biologija
AHa5POOHEIC OPraHU3MEL. https://rosuchebnik.ru/material/elektro
Buapr 6poxeHust. nnye-obrazovatelnye-resursy-po-

30 JlaGoparopras pabota 0.5 biologii/

«CpaBHEHHUE MPOIIECCOB hytpls://_r_)hvsicon.ru/eor-list/6-
OpOXKEHUS U JIBIXaAHUS» biologija
https://rosuchebnik.ru/material/elektro

31 AspoOHBIE OpraHU3MbI. JTaIbl E?(;/Ig-oiti)/razovatelnve-resursv-po-

YHEPreTHYECKOro oomeHa https://physicon.ru/eor-list/6-
biologija

DHeprus MeMOPaHHOTO https://rosuchebnik.ru/material/elektro

rpaauenTa npotoHoB. CHHTE3 npve—o_t_)razovatelnye-resursy-po-

32 AT®: pat . biologii/

- paboTa MPpOTOHHOM https://physicon.ru/eor-list/6-
AT®-cuaTa3zs! biologija
https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-
33 Peakiiun MaTpuHOTO CHHTE3a biologii/

https://physicon.ru/eor-list/6-
biologija
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Tpanckpunuuys — MaTpUYHbIN

https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

34 biologii/
cunte3 PHK https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

35 Tpaucsiiust u €€ 3Tarnbl biologii/
https://physicon.ru/eor-list/6-
biologija

https://rosuchebnik.ru/material/elektro
Koauposanne aMUHOKHUCIIOT. nnye-obrazovatelnye-resursy-po-

36 Pousb pubocom B OuocunTe3e biologii/

GenKa https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro

37 OpraHu3aIys reHomMa y B%g—cﬁrazovateInve-resursv-po—

IIPOKApUOT U 3yKapuoT https://physicon.ru/eor-list/6-
biologija
https://rosuchebnik.ru/material/elektro

38 MonekynspHble MEXaHU3MBbI B%g—cﬁ)/razovatelnve-resursv-po—

SKCIPCCCHH I'CHOB y SyKapuoT https://physicon.ru/eor-list/6-
biologija

Bupycbl — BHEKJIETOUHBIE

(hopMBI JKH3HI 1 OONIUTATHBIC https://rosuchebnik.ru/material/elektro

napasuTtel. Bupychbie nnye-obrazovatelnye-resursy-po-

39 3a00JIeBaHUS YEIOBEKa, 0.5 biologii/

KHBOTHBIX, PACTCHHUI. https://physicon.ru/eor-list/6-
[IpakTuueckas pabota biologija
«Co3znanue MoJIeNIi BUPYCa

https://rosuchebnik.ru/material/elektro
HauoTexHo0ruu B OMOJIOTHH n_nve-qk_)razovatelnve-resursv-po-

40 biologii/

1 MCIHIIHHE https://physicon.ru/eor-list/6-
biologija

41 KonTtponbHast pabora 3a 1 https://rosuchebnik.ru/material/elektro
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HOJIyTOJUE.

JKU3HEeHHEBIN IUKIT KIIETKHA

Marpuunsii cuares JJHK

Xpomocomsl. JTabopatopHas
pabora «M3y4eHne XxpoMocoM
Ha T'OTOBBIX
MHKpOIIpenapaTax»

Jlenenue KIeTKU — MHUTO3
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Tunsl kierok. Kapuokunes u
uuTokuHe3. JlaboparopHas
paborta «HabmoaeHnne MuTto3a
B KJIETKaX KOHYMKA KOpeIlKa
nyka (Ha TOTOBBIX
MUKpOTIpenaparax)»

Perynsnmﬂ KU3HECHHOI'O IIMKJIa
KIJIETOK

OpFaHI/ISM KaK €I1MHOC 1ICJI0C
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TkaHu pacTeHuUn.
JlaboparopHnas pabota
«M3ydyeHue TkaHel paCTCHUN»

TkaHW KUBOTHBIX U YEJIOBEKA.
JlaboparopHnas pabota
«3ydyenue TkaHen
KUBOTHBIX»

Opransl. CucTeMbl OpraHoB.
JlaGoparopHnas pabota
«HM3y4enue opraHos
LIBETKOBOI'O PAaCTEHUS»

Omnopa Tena opraHu3MoB

Z[BI/I)KGHI/IC OpTraHnu3MOB

ITutanue OpTraHnu3MOB

IInTanne mMo3BOHOYHBIX
JKMBOTHBIX.
[InmeBapuTenpHas cucreMa
YyeJIOBeKa

Z[LIX&HI/IC OpraHnu3MoB

0.5

0.5
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HBIX&HI/IC IIO3BOHOYHBIX
JKHMBOTHBIX U YCJIIOBCKA

Tpaucnopt BeecTB y
OpraHU3MOB

KpoBeHocHas cucrema
II03BOHOYHBIX )KUBOTHBIX U
4eJI0BEKa

Brigenenue Y OpraHn3smoB

3amura y OpraHu3MoB.

I/IMMYHHaH CHUCTCMaA YCIIOBCKaA

PaznpaxumMocTb 1 peryisuus
y OpTaHu3MOB

['ymopanbHas peryssinus u
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SHJOKPUHHAS CHCTEMa
KHUBOTHBIX U YEJIOBEKA.
O6o06muieHue o Teme
"Ctpoenue u QyHKIIIH
OpraHu3moB"

nnye-obrazovatelnye-resursy-po-

biologii/
https://physicon.ru/eor-list/6-
biologija
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@DopMbl pa3MHOKEHUS
OpraHu3MOB

https://rosuchebnik.ru/material/elektro
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biologii/
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[TonoBoe pazmMHOKEHUE

https://rosuchebnik.ru/material/elektro
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Meiio3

https://rosuchebnik.ru/material/elektro
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INametorenes. OOpa3zoBanue u
pa3BUTHE TOJIOBBIX KIETOK.
JlaboparopHnast pabota
«M3yueHue cTpoeHus
IIOJIOBBIX KJIETOK Ha 'OTOBBIX
MUKpOTpenaparax»

I/IH,Z[I/IBI/I,HyaHBHOC pPa3BUTUC
OpraHnu3MOB — OHTOI'CHE3

3a1<ﬂaz[1<a OpraHoB U TKaHeH
M3 3apOJbIIICBLIX JTUCTKOB

Poct n Pa3BUTHUC ) KUBOTHBIX.
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Jlaboparopnas pabota
«BpbIsiBIICHHE TIPU3HAKOB
CXOJICTBA 3apOAbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX)

Pa3mHOXeHHe 1 pa3BUTHE
pacrenwuii. JlaboparopHas

nnye-obrazovatelnye-resursy-po-

biologii/
https://physicon.ru/eor-list/6-
biologija

https://rosuchebnik.ru/material/elektro
nnye-obrazovatelnye-resursy-po-

72 pabora «CTpoeHHE OPraHOB 0.5 biologii/
Pa3sMHOKEHHMS BBICIIUX h@tps://_phvsicon.ru/eor-Iist/6-
pacTeHuin» biologija
https://rosuchebnik.ru/material/elektro
Hcropus ctaHOBNEHUS U npve—o_l_:)razovatelnye-resursy-po-
73 biologii/
Pa3BUTHSA I'CHCTUKH Kak HAYKH https://physicon.ru/eor-list/6-
biologija
OcHoBHbIC TIOHATHS 1 https://rosuchebnik.ru/material/elektro
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HACJIEI0BAHMS IIPU3HAKOB. nnye-obrazovatelnye-resursy-po-
75 M 6 biologii/
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CKpELIMBaHHUE. biologija
Iutonornyeckne OCHOBBI
MOHOTUOPHIHOTO https://rosuchebnik.ru/material/elektro
ckpemmBanus. [Ipaktuueckas nnve—o_prazovatelnve-resursy-po-
76 601 " 0.5 biologii/
paboTa "VI3yHCHHUC https://physicon.ru/eor-list/6-
PE3yJIbTaTOB MOHOTUOPUTHOTO biologija
CKpEIIMBaHUS Y 1p030(uis"
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biologija
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