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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHS) 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 MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

Vuebubiii npeamer «buonorus» yriyoiaénnoro ypoBHs usydenus (10—11 kiaccer)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusiMm OPI'OC COO mnpodwiibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
oOuiero oOpa3oBaHMsl M MPU3BaHbBl 00ECIEUUTh NMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILKM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM W BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIHHBIX M PAa3BHBAIONINX 3aJ]la4, CBSI3aHHBIX C MPoQopUeHTAIHEH
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" na€t npencraBieHure O LEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapMaHTHOE) TPEAMETHOE COJEpXKaHUE, €ro CTPYKTYPHUPOBAHHE IO pa3jeiiaM U Temaw,
pacmpeziefieHue 1o KiiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUEHHS Y4eOHOTO MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH YydYeOHOro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEeM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OO0IIEero oOpa3oBaHuf,
Omaromaps 4yeMy [pOCMAaTpPHBAeTCs  HAMpPaBICHHOCTh Ha  MOCIEAyIollee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOTO OTHOILIEHUS K OKpyXarouied mnpuponHoil cpene. B mporpamme mno
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YaloIMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VYueOunblii npeamer «buonorusi» Ha ypoBHEe cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruveckoe oOpa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha pacIIUpEeHUE U yriyOiaeHue 3HaHUN
00ydJarommxcsi O J>KUBOW TPHUPOJE, OCHOBAX MOJEKYISIPHOM U KIETOYHOW OHOJIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Nzydenne yuebHOrO mpenmera «buonorus» Ha yriyOJeHHOM ypOBHE OPHEHTUPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCSl K IMOCJIEAYIOIIEMY IOJMyUYEHHUI0 OHOJIOTHYECKOro oO0pa3oBaHUs B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OWOJIOTHYCCKUX 3HAHUH, TMOJYUYEHHBIX MPU H3YYCHHH OOYUYaFOIIUMUCS
COOTBETCTBYIOIIIUX CHCTEMAaTHYECKHX pa3/elioB OHOIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kmaccax 3T 3HaHUA MOTYYalOT pa3BUTHE. Tak, pacIIUPEHBI U YTITyOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BAaTh KaK OPUEHTHPHI NS
nmocJeyIonero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, MTOTYYCHHBIMU O0YYAIOIIUMUCS TIPH U3yUYeHUU (DU3UKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



Ctpyktypa mporpaMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K U3ydeHUto Ouosornu. CoriacHO UM, HM3Yy4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJISl KUBBIX CUCTEM PA3HOIO YPOBHS OpPraHHU3aLlUU,
ABOJIIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU U CEJIEKIINH, OMOTEXHOJIIOTUM U CHHTETHYECKOU
OMOJIOTUH, aKTyaJIM3UpPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHMKE, 300JIOTMH, aHAaTOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJMIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buomorus» mpu3BaH 00ECHEYUTH OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJCH, NPUHLMUIIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-Hay4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALWU, OHOLEH03a, IKOCHCTEMBI, O BbIJAIOIINXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMUSIX B OMOJIOTMH, NPUKIAIHBIX acleKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUaia B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBICHUS U PA3BUTHS TOW WIM MHON
o0nacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEHIIMX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypoOBHE — OBJIa/IEHHE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpEeTEeHHEe YMEHUH UCIIONb30BaTh ATH 3HAHUS B ()OPMHUPOBAHUHN WHTEpECa
K omnpeAenéHHoi o0nacTu MpodecCHOHATBHON NIeATENbHOCTH, CBA3AaHHON ¢ OWOJIOTHEN, WU K
BbIOOPY YueOHOr0 3aBeIeHUs JJIsl IPOAOHKEHNS OMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTikeHue 1einu u3ydeHus: yueObHoro npeamMera «buonorus» Ha yriyO6iaéHHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMUX 3aau:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMSX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBuIiax,
COCTaBISIIOIMX COBPEMEHHYHK) E€CTECTBEHHO-HAayUHYH) KapTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHSX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HaKOMJIGHHE  oOyyaroIiuxcs €  METOAAMU  MO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
SMOPHOJIOTUN U OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKIIMU, OMOTEXHOJIIOTUM U CHHTETHYECKOU
OMOJOTUYM, TAJICOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJaeHHe, H3MEepeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOAWTh, aHAIM3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTUEM OWOJOTMM W  COILMATIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MpoOIeMaMH YelIOBEYECTBA; OLICHMBATh MOCIEICTBUS
CBOEH JIeATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpUpoIHOil cpenae, COOCTBEHHOMY
3MIOPOBBI0O U 3J0POBBI0O  OKPYXKAIOUIMX JIofeH; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEJCHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CUTYalUSIX MPUPOTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B 001acTu
OHOJIOTHH,

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPHITUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHOJIOTHU,
pelaeMbIMH €10 MpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUs, MPOBEICHUS



SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJOTHYECKUX 3a7ad, MOJETUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOLICHHS K >KMBOW MPHUPOJAE B LEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MIPUPOJIC; MHTETpaAllMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuoOpereHre 00y4arIUMUC KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOINOIB30BaHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 3[0POBBSI M 3[0POBBSl OKPYKAIOIIUX JIOAEH (COOMIOIeHUs Mep
npodunakTuku  3a0oneBaHUii, oOecriedeHne  OE30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BbIYAIHBIX CUTYALUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrNYEeCKNX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBHMM JJii OCO3HAHHOTO BHIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON  TPAaEKTOPHH, CIOCOOCTBYIOUIEH MOCIENyIOImEeMy MHpodeCCHOHATLHOMY
CaMOONPEIEICHUIO, B COOTBETCTBUU C WHIMBUIYaTbHBIMU HHTEPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHUE OMOJOTMU Ha YriyOJeHHOM 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
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp>KaHUs U HANpPaBIEHHOCTU HA MPOAODKEHHE
OMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALUAX CPEIHETO0 MPOPECCHOHATHHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s13aTeNbHBIM YCIIOBHEM TP OOyYEHHH OWOJIOTHHM Ha YTIyOJIEHHOM ypOBHE SIBIISIETCS
IpoBe/ieHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Takke yuacTue oOydarolmMXcs B
BBIMIOJIHEHUH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENILCKUX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUallbHO-TEXHUYECKUX PECypCcoB U
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonoruueckue Hayku M H3yyaemble MMH MpoOnembl. DyHaameHTalabHbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HaueHue Ouosoruu B (POPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apucroteins, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsI3b OMOJIOTUU C APYTUMU HayKaMm», «CHucremMa OMOIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh U YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHW3alus, CAMOBOCIPOM3BEIEHUE, Pa3qpaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpTraHU3MEHHBIMH, HOIYJISIIMOHHO-BUI0BOM, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uoctepnsiii. Ilponeccsl, npoucxoasume B KUBBIX crucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, U3ydaromiye KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3allu.

N3yuenne xuBbIX cucteM. Metoabl Ouonornyeckoi Hayku. HaGmronenue, mamepenue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHanu3. [loHsTHE O 3aBUCHUMOM M HE3aBHUCUMOM
nepemeHHoil. [lmanupoBanue »skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHUMHBI HCKaKE€HUS pE3yNbTaTOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmupelr u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOJIOrMYecKre CHUCTEMBDY,
«CBolicTBa KUBOM MaTepun», « Y POBHH OPraHU3ALMH KUBOU NMPUPOb», « CTpOEHHUE )KUBOTHOM
KIeTKn», «TKaHW  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOI0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3YUESHUS KUBOU MIPUPOIBD.

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

IIpakTuyeckas padora «lcnonp30BaHuE pa3IMYHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CUCTEM.

Tema 3. buosiorust KieTku

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

MeTtoapl MOJEKYJISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMNUsS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToMoB, aupdepeHunanbHoe  HEHTpUYTUPOBAHHE,



KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @uKCUpoBaHHuIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnasa muxkpockonus. Bumanvhoe (npusicuznennoe) usyyeHue 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
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaTbl PAacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHbIX KIETOK.

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

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u €€ ponp
KaK pacTBOPUTENs, pEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPErYJISALUH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOW Mousiekyinbl. IlepBuunas cTpykrypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkoB. [lpuonut.

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

Jlummael.  TmapodmneHo-rHIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenne HykienHOBBIX KUCIOT. HykieoTuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorundeckue Gpynkunu JJTHK. Buast PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HyKneozuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypovl 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:  «PacnpenesieHMe XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpOeHHE MOJICKYJI
aununoBy», «HykienHoBble KUCIOTHY, «CTpoeHUe MOIEKYIIbl ATD».

OOGopyaoBaHue: XMMHUYECKas TTOCYy1a U 000pyI0BaHUE.

JlaGopaTopnasi pa6oTa «O0HapykeHHEe OETKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

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

Tema 5. Ctpoenue 1 QyHKIUMN KJIETKHU



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

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOTPO(PHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (nuddysus, obneruénnas anddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. Pabota
HATPHUI-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas crenka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronnazma. Ilutozoms. Lutockener. [IBwxkenue mutomiazmbl. OpraHoOUABl KIETKH.
OpnHoMeMOpaHHbIEe OpraHOUIbI KJIETKH: sHAoIIazmaTudeckas cetb (JI1C), anmapar ['onbmxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTUKyiayMa. Mexanusm wuanpasienus oOenxos 6 JIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SH7OIIa3MaTH4eckuii petukynyMm. CekperopHas Qynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWbBl KJIETKH: MHUTOXOHIPHUH, IIACTUIBL. [Ilpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GYyHKIMM MUTOXOHApUA M mactul. llepBuuHble, BTOPUYHBIE M CJIOXKHBIE ILJIACTHJIbI
(OTOCHHTE3UPYIOIIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI  BBICIIMX
pacTeHuM.

HememOpannble opranouabs! kietku CTpoeHre M (YHKIMH HEMEMOPaHHBIX OpraHOUI0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mmuxpogunramermol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpy0Oouku. Knetounsii meHtp. CTpoeHHEe U [BHKEHHE JKI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
mukpompyboukamu. Momopmvie benku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHHE M (DYHKIUH.
SAnepHblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. benrku XpoMmaTuHa — TUCTOHBL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHuiil mpancnopm.

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

JleMoHCTpanun

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

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

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yueHne cTpoeHHs KJIETOK pa3IuYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIETOYHONH MEMOpaHBD».

JlaGoparopHnasi padora «VccienoBanue Iiaa3Moiin3a W ACIMJIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS LUTOIUIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH U  reTepoTpoHBIA. YyacTHe KucCIopoja B  OOMEHHBIX — Ipoleccax.



DHepreTUyeckoe obOecrnedyeHne KIeTKu: mnpeBpamenne AT® B 0oOMEHHBIX Iporieccax.
DepMEeHTATUBHBIN XapakTep peakuuid KIETOYHOro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa u mexanHusMm geiictBus. Kodepmentsl. Omnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTh  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NIUYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKHUX BelleCcTB B KieTke. DorocuHTe3. AHOKCuUceHHbll U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponps xnopomnactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIHE
OakTepuu, )Keae300aKTepun, cepodaKTepun, BOJOPOAHBIE OaKTeprH. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl JHEPreTudeckoro obmeHa. I[loAroToBUTENBHBIN ATal.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poiib MUTOXOHIpUI B mpoleccax
Oouonoruueckoro okucienus. Lukinyeckue peakuuu. OkuciautelbHOe (GochopuanpoBaHue.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JleMoHCTpanun

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

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

O6opyoBaHMEe: CBETOBOM MUKPOCKOII, 000pY0BaHKE ISl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPEIapaToB.

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

JladopaTtopnasi padora «lM3yueHue (QepMEHTATUBHOTO pACIICIIJIEHUs TEePOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX.

JladopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a).

JlabopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOXKECHUS U JIBIXAHUS.

Tema 7. HaciencrBeHHasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakmun matpuyHoro cuntesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanmmzamms HacneAcTBeHHOM wuH(popManuu. ['eHeTHYecKWil 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 OunocunTese Genka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3anus TeHoOMa y MPOKapuoT U
9YKapHOT. Perymisuus akTUBHOCTH T€HOB Yy npokapuoT. I'mmorte3a omepona (®. XKako6, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLECCOB B KiieTke. Kiierounslii romeocTas.

Bupycbl — HekiieTouHble (OPMBI KU3HU U OOJMUTraTHbie napa3utbl. CTpoeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennvii yuxn JHK-codepocawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
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 meduyune. 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 LUK KICTKH

Krnerounsnii muki, ero mepwoisl U perymsinus. MaTepdaza m muro3. OcobeHHOCTH
IpoleccoB, mporekatonux B uHTepdase. [logroroka kinetku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK —  pemmukanusa. [lpuHnunsr  permmmkanmm — JIHK:
KOMILUIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JMIJIOUIHBIA U TaryIOWJHBIA HAOOPHI XPOMOCOM.
["'omosiornynbie XpoMoOcoMBI. [10710BbIE XPOMOCOMBI.

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

Perynsmuss MuTOoTHYECKOTO IMKIA KIeTKU. [IporpamMmmupyemas kjieTouHas TruOelnb —
amornTo3.

Knerounoe s1po, XpoMocombl, (pyHKIIMOHANBHAs TeHOMUKA. Mexanusmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanuu

Tabmuiel u cxembl: «KU3HEHHBIM UK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennmukanus JJTHK».

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

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

JlabopaTopnas paGora «HaOnrogenne mMuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKPOIMpPENapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICSATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUYHbIE BOJOPOCIH, Apyrue npotuctsl. KomonuaabHbie
OpraHU3MBlI.

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

Tkanm pacreHmit. TUIBI pPAcCTUTENBHBIX TKaHEW: oOOpa3oBaTeNbHAs, ITOKPOBHAS,
NPOBOJIAIIAs, OCHOBHAsA, MexaHu4eckasi. OCOOCHHOCTH CTPOEHUs, QYHKUUH M pPacHOI0KECHUS
TKaHEW B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YEJIOBEKAa. TUObBI KUBOTHBIX TKAHEW: OJNUTENUAJbHAS,
COCIMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pPacHOJIOKEHUs
TKaHEe! B OpraHax >KMBOTHBIX M YEJIOBEKA.

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



Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX H
MHOT'OKJIETOUYHBIX KUBOTHBIX. Hapy>kHbIi 1 BHYTpeHHuUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUH.
JIBI>KeHNe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenre BOAbI, YIIEKACIOTO ra3a U MUHEPAIBbHBIX BEILECTB
pacteHusiMu. [luTtaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE MHILEBApEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbl NMUIIEBAPUTENBHOIO TpakTa. [luiieBapurenbHble
»kenesbl. [IuieBapurenpHas cucremMa 4eaoBeKa.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jlprxanue ®uBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxatenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
JpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXKHEHHE
CTPOCHHMs JIETKUX IIO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHas cucTeMa ueloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BeleCTB Y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHui. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsiusi.

Brinenenne y opraHu3moB. Beinenenue y pacteHuid. BeineneHue 'y KMBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHOe
BCAaChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BblAeNeHus. CBsA3b MOJOCTU Tela C KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uernoBeka. lloukm.
Crpoenue u QpyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUYHbIX pacTeHui. Kytukyna. CpencTBa naccuBHOM 1
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OPraHu3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIETOUHBI M TyMOpajJbHBIH HMMYHHUTET.
Bpoxnéunelii u  npuoOperéHHbIM  crenuduyeckuii  UMMyHHUTET. Teopus KIOHaJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. Posib BpoX1EHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasppaxxumocTe W peryisnus y OpPraHM3MOB. Pa3gpaXumocTe 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 YCJIOXHEHHE CTPOEHHUS HEPBHOM CUCTEMBI Yy KHUBOTHBIX. OTxaemsl
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. JleldcTBHE TOpPMOHOB. B3anMOCBS3p HEPBHOU U
SHJOKPUHHOW cucteM. [ unoTtaiamo-runodusapHas cucTeMa.

JleMoHCTpanun

[Toptpet: N. I1. [TaBnos..

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJIOPOCIIH,
«bakrepun», «lIpocreitmme», «Opranbl I[IBETKOBBIX pacTeHui», «CucCTeMbl OpraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKOoMbIX», «TkaHu pacTeHUi»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOM IIACTHHKWY», «TkaHuU
KUBOTHBIX», «Ckener dyenmoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,



«/lpixarenpHass  cucrema», «HepBHas cucrema», «Koxka», «Mplmeuynas cucremay,
«BpiienurenpHas cucremMa», « DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«KummeunononoctHeie», «Cxema muTaHus pacTeHUid», «KpoBEeHOCHbIE CHCTEMbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoenue ruzps», «CTpoeHHue IIaHapun», «BHyTpeHHee CTpOEHHUE J0XKIAEBOIO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cuctema MIIEKONMTAIOMIUXY,
«HepBHas cuctema yenoBekay, «Peduekcy.

O6opyoBaHMe: CBETOBOW MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHel, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUN OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YelIOBeKa,
o0opysoBaHHE JJIs JIEMOHCTpAalMd [IOYBEHHOIO M BO3AYILIHOIO IMTAHUS PACTEHUH,
pacuieruieHusl Kpaxmaina u OenkoB 1moj JeiictBueM (epMeHTOB, 000pyIoBaHUE IS
JIEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX )KUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHasi padora «/3ydyeHue TKaHEeH )KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasMHoO:KeHMe M Pa3BUTHE OPraHNU3MOB

®DopMBI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIIIoUYasi BETETaTUBHOE) | ITOJI0BOE. Bupl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAaHUE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenne xpomocoMm B Mmeiode. KpoccuHrosep. buonorndeckuii cMbICi Meio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe  pasButue. l'ametoreHes y IKMBOTHBIX. IlosoBele  Kene3sl.
OO6pa3oBanre W pa3BUTHE TOJIOBBIX KJeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX
KJIETOK.

Omo10TBOPEHNE U IMOPUOHATBLHOE Pa3BUTHE XKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). OMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozenos
u moodenu mopgpozenesa. Cranguu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIArymku). Jpobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTH IPOOJIEHUST MIIEKOMHUTAIOMKX. 3apOJbIIIEBble JINCTKU (TacTpyJIALN).
3akiagka OpraHoB M TKaHEM U3 3apoABIIIEBBIX JHMCTKOB. B3auMHOe BiIMsHUE dYacTel
pa3BUBaoIIerocs 3apoipiiia (3MOpHOHaNbHAs MHAYKLMA). 3akiajka IUJlaHa CTPOEHUs
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TIeHOB. BimsHne Ha
AMOpPHOHANILHOE Pa3BUTHE PA3TNYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. PasButne ¢ meramopdo30oM y OECIMO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO0 M HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl pEryasiUU poOCTa KUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y >KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHe3a 4YeroBeKa.
Crapenue u cMepTh Kak OMOJIOrHYeCKHUe MPOLECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur m cmnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoOB. J[BONHHOE OIUIONOTBOPEHUE Yy
IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbl PeTyJILUYA OHTOT€HE3a Y PaCTEHUI U KUBOTHBIX.

JleMoHCTpauMu

[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 SHUEKICTKM M CHEPMATO30UIad»,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHe MaillCKOro
)Kyka», «Pa3zButue capanum», «Pa3zButue asarymkmn», «J{BoiiHOE ONJI0J0TBOPEHHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOAOJBbHBIX M JBYJOJBHBIX PAacTeHUN», «KU3HEHHBIM LHKII
MOPCKOM  KamycTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK MalopOTHUKAY,
«K13HEHHBIN MK COCHBI.

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

JlaGopatopHass pabGora «l3ydyeHWe CTpOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

IIpakTnyeckasi padora «BrpIsiBlIeHHME NPU3HAKOB CXOJCTBAa 3apOABIINICH MO3BOHOUYHBIX
JKMBOTHBIX).

JlaGoparopnas padora «CTpoeHHUE OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH 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.
Konbiora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 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, (eHoTtun. OCHOBHBIE METOIbl TEHETUKHU:
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. Tumodees-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 nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciieruieHus mpu3HakoB. [luTonoruyeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YHCTOTHI TaMET.

AHanmu3upyroliee  CKpeliuBaHue. [IpomexxyTOuHBII  XapakTep  HaCJIEeIOBAHMS.
PacumierieHne npru3HakoB IPU HEMOJTHOM JOMUHHUPOBAHUY.

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

CuenneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe Hacle0BaHNe
T€HOB, HAPYUIEHUE CIEIUVICHUS MEXAY T'€HaMU. XPOMOCOMHAas T€OPHUs HACJIEICTBEHHOCTH.

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

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

I'eHeTMYECKUN KOHTPOJIb PAa3BUTHUS PACTCHUM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKXKe
(U3HOIOTUYECKUX TPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (yHKui. [eHeTHdeckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3SMH — TApPa3sHT» 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 y Ipo30duibl», «['eHeTnka nmonay, «Kapuotumn yenosekay, «Kapuotun apozoduiby,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaencTBue reHoBy.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO0Opa3us THOPHUIIOB MEPBOTO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMU 3aKOHA HE3aBUCHUMOIO
HAaCJICIOBAHUS IPU3HAKOB, MOJICIIb JJIsl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

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

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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

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

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

I'eHoTunueckas HW3MEeHYMBOCTH. CBONMCTBA TICHOTHIIMYECKOM M3MEHYUBOCTH. Bujbl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOMHATUBHOM M3MEHUYUBOCTH B CO3JaHUHM T€HETHUYECKOTO pa3HOOOpa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyTaimonHass W3MEHYMBOCTb. BHAbl MyTalui: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IUTOILIA3MATHYECKUE MYTalluH.
Comaruueckre W MoJoBble MyTauud. [IpuumMHBI BO3HUKHOBEHHMS MyTauud. MyTareHbl M HX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

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

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

JladopaTtopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BapUAIMOHHOW KPUBOID.

IIpakTuyeckasi padora «MyTtaruu y 1po30Qribl (Ha TOTOBBIX MUKPOTIPEIapaTax)y.

Tema 14. I'eHeTHKA Ye/I0BEKA

Kapuotun uenmoBeka. MexayHapoJHas NporpaMma HCCIEJOBaHHUS T€HOMa 4YeJlOoBEKa.
MeTobl M3y4YeHHSI TCHETUKH YENIOBEKa: TeHeaTOrHueCcKuid, OJM3HEIOBBIN, [IUTOTEHETUICCKHMA,
MOMYJISIIIUOHHO-CTATUCTUYECKUI, MOJIEKYJsIpHO-TeHEeTUYeCKuid. COBpPEMEHHOE ONpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupro [11P-
ananm3a. HacnenactBennblie 3a00eBaHms YeoBeKa. [ eHHbIE 1 XpOMOCOMHEBIE OOJIC3HH YeIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B



NPEIOTBPALICHUH M JICYEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCYyJIbTHUpOoBaHue. CTBONOBBIC KIETKU. [IOHATHE «TEHETHYECKOTO Irpy3a». ITHUECKUE ACTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarolleil cpeasl. l'eHeTnueckas NpeapacroyioKEHHOCTb
YEJI0BEKA K MATOJOTUSM.

JdemMoHCcTpaunu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeTOApl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHHE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JIaHMM COPTOB pacTeHWW U mnopoa KuBOTHBIX. CopT, mopona, ImMTaMM. 3aKOH
TOMOJIOTUYECKHUX PAJOB B HacieACTBeHHOM m3meHunBoctH H. V. BaBunosa, ero 3Hauenue ajs
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUYaTbHBIN.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOP IO I'EHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbBIl U
XUMHUYECKHI MyTareHe3 KaK WCTOYHMK MYyTallMid Yy KYJBTYpPHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENAaKTUPOBaHMS H MeToAoB pekomOuHaHTHBIX JHK mns
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bIM3KOPOICTBEHHOE
CKpelIuBaHue, uin MHOpuaAuHT. HepolicTBeHHOE CKpellMBaHue, WM ayTOpuIuHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3nca B cenekiuu. OtrganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruiogusi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHaAs pegoNtoYuUsLy.

CoxpaHeHHEe U U3YYCHHE TC€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTCHMM W HMX JUKUX
poauyeid s CO3JaHMs HOBBIX COPTOB M THOPHIOB CEIbCKOXO3MCTBEHHBIX KYIbTYp. HM3yueHnue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Ucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HaAYUHbIX UCCIe008aHUL, Nepedosblx 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.

Tabmuiel 1 cxembl: «L{eHTpBI MPOUCXOXKISHUS U MHOTO00pa3us KyJIbTYPHBIX PACTEHU,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOM W3MEHUMBOCTH», «METOIbI CEICKIHN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

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

JlaGoparopHas padora «/3yueHne MEeTO0B CEIEKIIUN PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHuin.

Ikekypeusi «OCHOBHBIE METO/ABI M JIOCTHXKEHHUS CEJEKIMH PAacTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIWIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIBHBIM Y4YacTOK, B TEILTUYHOE
X035ICTBO, B 1a00paTOPHUIO arpOyHUBEPCUTETA UM HAYYHOT'O IIEHTPA)».

Tema 16. BUOTeXHOJIOTHA U CHHTeTHYeCKasi OHOJIOTHs

OOBeKTHl, HCIONb3yeMble B OHOTEXHOJOTHMHM, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaauimoHHas OWOTEXHONOTWs: XjeboredeHue,



HOJyYeHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpoobuosnornueckuii cuare3. OOBbEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  ILICJICHAIPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHs TEHOMOB C LI€JIbIO IOJYYE€HHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEpIKaIINX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcnosb3oBaHue
raliOuoB B CEINEKUUU pacTeHud. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHUusi U MUKPOKIOHANbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCHBEHHBIX KYIbMYP.

XpOMOCOMHasl U T'€HHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAaHHE
pexomOunantHeix JAHK. Coszoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKME M JITHYECKHE NpoOJIeMbl T'€HHOM
WHKEHEPUH.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nmuarnocTuka.
MeTaboI0oMHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MIPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmonb3oBaHUWE CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuoumxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIIMHCKHX TEXHOJOTHIA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH co4YeTaHWeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHIA M
ckaddonarHTa U PeIIeHNU 33a]a49 ePCOHATN3UPOBAHHON METUIHEI.

Co3naHue BEKTOPHBIX BaKIUH C IEJIbI0 OOECIedeHHUss KOMOMHUPOBAHHOM 3alllUTHl OT
Bo30ynuteneid OPBU, yctaHoBneHue MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
CoJiep KalllX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHUsI YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuubt u  cxembl: «Mcnoiab30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «Kilerounas nHxeHepus», «l eHHass HH)KEHEPUD).

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKcKypeusi «bHOTEeXHOJIOTUS — BayKHEHIIasi IPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeACTABJEHU B 0M0JI0THH

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
W Hay4dHas nearenpbHocTh Y. JlapBuHa.

JBwxkymue cuiasl 3BodonMd  BuaoB mno Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTh
pPa3MHOXKEHUS OPraHU3MOB, HAacJeJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopust SBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJIOTHs. 3HauU€HHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, [Jx. Xonaeitn, J. K. benses.

Tabmumpl u cxemsl: «Cuctema xuBoit mpupoabl (o K. Jluauew)», «JlecTHuia KuBbIxX
cymiectB (o Jlamapky)», «MexaHusMm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHudl u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra nmyremectsus Y. [lapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 60pbOBl 3a cymectBoBanue», «lloponsl romy6Geit», «MnorooOpasue
KyJbTYpHBIX (opM KamycTeD», «[lopoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX



BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS IABMIKYIIMX CHJ IBOJIONUN», «OCHOBHBIC
MI0JIO’KEHUSI CUHTETUUECKON TEOPUH SBOJIIOLIUI.

Tema 2. MUKpO3BOJIIOIMS U €€ pe3yJabTaThl

[Tomynsimust Kak 3naeMEeHTapHas eAuHULA 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonyJssiuil. 3menenue reHooH1a MOMyJISINH KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH IeHeThueckoro pasHoBecust Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOpPHI (IBMDKYIIME CHJIBI) JBOJIONMHM. MyYTalMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUMBOCTh. [[peii) reHoB — ciyuaiiHble HeHamNpaBlieHHbIE W3MEHEHUs
qacToT ayienedl B momymsuusx. DddexT ocHoBarens. IDggexm Oymuvliouno2o copaviuiKa.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u cieocmsus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oorvwux u marvlx nonyasyusx. Murpanuu. M3onsmus MOMyJISIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIornyeckas (penpoayKTUBHAS).

EcrectBennblii oT1O00p — Hampaistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYIIUHN, CTaOWIM3UPYIOLIUH, paspbiBatomuii (au3pyntuBHbii). [lonoBoit otOop.
Bo3HHMKHOBEHME U HBOJIIOLIKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3yJbTaT MHUKPOAIBOIIONMU. BO3HHKHOBEHUE
npucnocoOieHnuii y opranu3zmMoB. Apomopdo3sbl u unmoanantanuu. [IpuMepsl nprcnocooaeHmin
y opranu3moB: Mopdonoruueckue, GU3NONIOTHYECKUE, OWOXUMUYECKUE, TTOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpaszoBaHue Kak pe3yibTaT MHKPOIBOJIOIHH.
Wzomsiust — kimroueBoil  akTop BUooOpazoBanus. Ilytm u cmocoObl BUI000pa3OBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp  sBomtonmoHHON Ouonoruu B pa3pabOTKE HAyYHbIX METOJIOB COXpPaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U MX XO03sieB. MexXaHHM3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsuonHas CTpyKTypa BUIay,
«Cxema mposiBneHMs 3akoHa Xapau—BaiinOepray», «J/IBuKyliue CHJIBI  3BOJIOLUNY,
«OKoJOTHYeCKass M30JSIIMs MOMYJSAIMiA ceBaHCKOM (dopenny», «I['eorpaduueckas H30IALUA
JIMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI JaypcKoil», «IlonmynsiuoHHbIE BOJHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBaHHE, «MHycTpuanbHbIi MEJTaHU3M», «Kusble HCKOIIaeMbIe,
«IToKkpoBUTENLCTBEHHAsT OKpacka >XHMBOTHBIX», «[Ipemympexmaromias okpacka >XHBOTHBIX»,
«®Dusnonoruueckue agantauumny, «lIpucrnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurtepun Buna», «Bunsl-aBoiiHuku», «CTpykTypa Buaa B npupoae», «CrocoOsl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00Opa3oBaHHE TpEX  BUIOB  JIAHABIIICH»,
«IKOJIOTHYECKOE BHJI000pa3oBaHMe BHJIOB CHHHULY, «llomummonasl pactenuii», «KamyctHo-
peneyHslid THOPUIY.

Ob6opynoBanue: repdapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydesia NTHUI] U 3Bepel ¢
npUMepaMu pa3jMYHbIX MPUCIOCOOJIEHUH, Yyyena NTHUIl M 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BUIOB, 00pPa30BaBIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JladopaTopHasi padoTa «BrIsiBlIeHHE N3MEHUNBOCTH y 0COOCH OTHOTO BUIAY.

JlabopaTopnasi pa6ora «lIpucrnocoOneHuss OpPraHM3MOB H HMX OTHOCHUTEIbHAS
11EeJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpos3Bosouus U eé pe3yabTaThbl



Metoasl n3ydeHust Makpod3BoJronnu. I1aneoHTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus sBomouuu. CpaBHeHue ¢uopbl U (payHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyUYEHHs HBOJIOLMH.
['eHeTnyecKkne MEXaHU3MbI 3BOJIOLMU OHTOIE€HE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
I'oMostornyHbIe ¥ aHAJIOrM4YHbIE OpraHbl. PyquMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
TreHEeTHYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3yUeHHsS  HBOJIOILUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallU1 U 3BOJIIOIMSI TEHOMOB.

OO0mme 3akoHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  YyHKYUI.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMITOB 3BOJIIOLUH.

JdeMoHcTpannmn

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

TabGnuupl u cxembl: «PUIOreHETUUECKUH Psifl JIOIaan», ApXEONTEPUKC», «3Bepo3yOble
suieps», «Crerouedansy, «Punnodurer», «CemMeHHbIe MAanopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  AHAJIOTHYHBIE  OpraHbl»,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YelOBEKa W LIMMIaH3e», «[aBHBIE
HaIpaBJICHUS 3BOTIONUNY, «OO0IINEe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSDKM HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue U pa3BuTHe )KM3HU HA 3emJie

Hayunble rumoTe3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMusl.
JloHayuHble TpPEICTaBICHUSI O 3apOXKIECHUU >KU3HU (KpealuuoHu3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostonuy. [InanetapHas (reonoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OynboHa JIkx. XomzaelHa, reHeTHyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumoreza «vupa PHK» V. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopuss 3emnum u Meroabl €€ wu3ydeHus. lckomaembple OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAasE M aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHOIOrMUEcKast IKaja: 30Hbl, IPbl, IEPUOBI, JTTOXH.

HauanpHble sTanbl oprannyeckoil sBosonuu. IlosiBieHne U 3BOMIONMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3sKocucTeM. CoBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKM KaK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHHE BHPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BHICIIUX pacTeHuid. OCHOBHBIE apoMOp(03bl pPaCTCHUH.
Brixon pactenuidi Ha cymy. I[losiBieHne CHopoOBBIX pacTEHM M 3aBOCBAHUE HUMH CYIIIH.
Cemennble pacteHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Talbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpIOBbIE
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MTO3BOHOYHBIX. [Iponcxoxaenrne aMpuoOuii 1 penTUiIni.



[Tpoucxoxaenre miekonmuTaromux W OTUI. [lpuHIMD kioueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue *u3Hu Ha 3emiie TI0 ApaM U MEPHOJIaM: apXel, MPOTEPO30H, MManeo30ii, Me3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJOTMYecKHX ImporeccoB. l[losBienue u
pacuBeT XapaKTEepPHbIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHE KpHU3HChl mponuioro. Ilpuumubel v cienctBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIITBI OPraHU3MOB.

JleMoHCTpanuu

[Toptpets: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, {x.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «Cxema onbita @. Penuy, «Cxema onsita JI. [lacTepa mo u3yueHuto
camo3apoxxJieHus: xu3zHm», «Cxema omnbita C. Musiepa, I'. FOpu», «Ortanel HeopraHu4ecKon
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON HBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM CcHUMOHMOreHe3a», «CucremMa 3>KUBOM MPHUPOIBD),
«Ctpoenue Bupyca», «Apomopdossl pactenuity, «Punuopute», «OmHOKIETOUYHBIC
BOZOpOCIN», «MHOIrOKIETOYHBIE BOJopocinn», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pacteHusi», «Opranbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KUBOTHOTO MHpPay,
«ApomMopho3bsl  KHUBOTHBIX», «[Ipocteiimme», «Kumeunonomoctasiey, «llmockue dYepBu»,
«HneHucToHoruey, «Pb10BIY, «3€MHOBOJHBIEY, «IIpecmbikatouecs», «Ituup»,
«Munekonurarone», «Pa3BuThe JKH3HM B apxeHckoW ape», «Pa3zButhe KU3HM B
MIPOTEPO3OMCKON 3pe», «Pa3BuTue >KU3HU B IANCO30MCKOM dpey», «Pa3BUTHE KU3HU B
Me3030MCKOil 3pey», «Pa3BuThe KU3HM B KailHO30MHCKON »spey», «CoBpeMeHHas cucrema
OpPTraHUYECKOT0 MHUPay.

OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJJIEKIIMM HWIJIOKOXKUX, CKEJEThI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpei, KOJUIEKIMM OKAaMEHEJIOCTEeH, MOJIEe3HBIX
HCKOIIA€MBbIX, MYJISIKHM OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

BupryanbHaa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu mo
U3yYEHHUIO Aa0MOT€HHOI0 CHHTE3a OpPraHNYeCKUX COeIMHEHH B IEpBUYHOM aTMochepey.

JlaGopatopHass pabora «l3ydyeHMe W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «M3yueHne OCOOEHHOCTEH CTPOEHHS PACTEHUM Ppas3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTHU. MeTOo/1bl aHTPOTIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOKIEHUM YEIOBEKa. PelNrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxonmcrBo  uenoBeka ¢ JKMBOTHBIMHM. (CHCTEMaTHMUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
IMOpHUONIOTHYECKUE, (U3HOIOTO-OMOXUMHUYECKHEe, TMOBeACHUeCKne. OTIH4Yus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOX0XKI€HNE U KOMIUIEKC CBA3AaHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

JBwkymue  cwibl  (pakTOphl)  aAHTPOIOTeHe3a:  OWOJIOTHYECKHE,  COIHalIbHBIC.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMH aHTpoIoreHe3a. PaHHMe 4enmoBeKooOpa3Hbie 00e3bsHBI (MPOKOHCYJIHI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTI0OBEKOOOPa3HBIX 00€3bsiH U JIOJIeH. ABCTPATIONUTEKUA —



JIBYHOTHE MpeaKu JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHUS OpyIuil Tpynaa. Yemoek
IPSIMOXOJISIINI M TIEPBBIN BBIXOJ Jtozel 3a mpenensl Adpuku. YenoBek reinenpOeprekuii —
o0uIMii mpeoK HeaHJePTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaH epTaibCKui
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pasyMHbII COBPEMEHHOIO THIIA, JIEHUCOBCKUUI
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u maaeoreHoOMUKa.

OBOJIIOLMSA COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX YEJIOBEKA.
Myrauuonssiit iporiecc U nonumopdusm. [lomynsiuonHble BOIHBL, Apeid TeHOB, MUTpalus U
«a(h ekt ocHOBaTENSH» B MOMYJIIIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpOuIHAsl (PKBAaTOpHUAJIbHAS), MOHTOJIOWIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH pacCelieHWsl 4YeloBeKa IO IulaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIIOCOOICHHOCTh  4YelNOBeKa K  Pa3HBIM  YCIOBHUSIM
OKpYyXaromieil cpeapl. BiausHue reorpaduueckoi cpenbl U jpeiida reHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuruimHapasle  MeToAbl B (Gu3MuecKoil (OMOJOTHYECKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buoconuanpHble  HMCCleOBaHUSA ~ NpPUPOJbI  uenoBeka.  MccinegoBaHue — KO3BONIOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannn

IToprpersr: Y. lapBun, JI. Jluku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmupt u  cxeMbl: «MeToabl  aHTPOMONIOTUMY», «['OJOBHOM MO3r 4eIoBeKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOTEHE3a», «ODBOJIIOLUOHHOE [JPEBO UEJIOBEKay,
«ABcTpasionuTeK», «4enoBek ymenbli», «HenoBek NpAMoXoasiuiiy, «J{eHnCOBCKUN YeT0oBEK»
«Heanpepransiup», «KpomanboHupl», «lIpenkn denoBeka», «OTambl 3BOITIOLUU UYEIOBEKAY,
«Pacsl yenosekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTeH, MpeIMeTOB MaTepHallbHOW KyJIbTYphl MPEIKOB
YeJoBeKa, penpoaykiuu (dortorpaduu) KapTHH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0A0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIeT 4eJIOBEKa, MOJIeb uepera 4elloBeKa W Yeperna IIMMIaH3€e, MOJENb KHCTH YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeJoBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHne 3K0JOrHYECKUX aJaNTalUNi YeTOBEKay.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJOPraHU3MEHHbIX CUCTEM C OKPY KaloLiel cpeaoi

3apoxaeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazpensl m 3amaum skosioruu. CBsizb
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKpY Karolleil Cpeibl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HAueHUE DKOJOTMYECKMX 3HAHUM Ui 4YeJIOBEeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBsA3€H uYenmoBedecTBa € MOpUpood. DOPMUPOBAHME SKOJOTMYECKOW KYJIBTYpbl H
HKOJIOTMUYECKOI IPaMOTHOCTU HACEJICHUS.

JleMoHCTpauMu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Paznensl skonorum», «MeToasl skonoruuy, «CxeMa MOHUTOPHHTA
OKPYXAaIOIIEH CpeabDy».

JlabopaTopHasi padora «/3yueHne METOA0B 3KOJIOTMUECKUX UCCIEIOBAaHUNY.



Tema 7. Opranusmbl 4 cpeia 00MTAHUSA

Okonoruyeckne (akTopel M 3aKOHOMEpHOCTH ux JjeictBua.  Kiaccuduxanms
9KOJIOTHYECKUX  (pakTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux pakropos. Ilpasuno munnmyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAHU3MBI.

Abuotnueckue akropel. CBeT Kak 3Konorndeckuid paxrtop. JeldcTBre pa3sHbIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYyNIbl PACTEHUW M JKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHanbHas pojb cBeta. @oTonepuoiusm.

Temnepatypa kak skojorudeckuit ¢akrop. [leiicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacteHuil K MOAIEP:KaHUIO
BojHOTrO Oananca. Kiaccupukanms pacTeHHid 1O OTHOIICHHWIO K Boje. I[IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYINHAs, MOYBEHHAs, TIIyOMHHAs
MOJMOYBEHHAs, BHYTpPHOpPraHu3MeHHas. DU3MKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOMTaHus
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HHU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHMil: JepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOIOJETHHME TpaBbl, OIHOJIETHHE TPAaBBHI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHI:  KOHKYpEHLH,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanusi, MyTyajln3M, KOMMEHCAITU3M
(KBapTUpPAaHTCTBO, HaxJieOHHMYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OMOTHYECKUX B3aUMOJICHCTBUU MJisi CYIIECTBOBAHMS
OpPraHu3MoOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «JKosnorndeckue (Gpaxkropb», «CBETOBOM CHEKTP», «IKOIOTHUYECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «X0JIOJHOKPOBHbBIE
KHUBOTHBIEY, «DHU3HONIOTHYECKHE aJalTallud XUBOTHBIX», «Cpenbl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD, «JKusHeHHble HOpMBbI pacTeHU», « Ku3HEeHHbIE (POPMBI JKUBOTHBIX),
«JKOCUCTEMA IIUPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro Jeca», «llemu nurtanus»,
«XunanaectBoy, «Ilapazutuzmy, «Korkypermus», «Cumonosy, «KommeHncanmzm.

Ob6opynoBanue: repOapuu pacTeHUH W KUBOTHBIX, IMPHCIOCOOJEHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwu  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHENTIOOUWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuM M KOJJIEKUUU TEIUIOIIOOMBBIX, 3WMOCTOMKHUX, MOPO30YCTOWYUBBIX
pacTeHHii, uyuyena NTUI W 3Beped, repOdapuM pPACTECHHH, OTHOCSIIMXCS K Trurpoduram,
kcepouram, Me3oduTaM, KOMHATHBIE PpACTEHHs HaHHBIX TPYMI, KOJUIEKIHH >KMBOTHBIX,
OoOHUTAIOIMX B pasHbIX Cpelax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JIaJal0LINX
YyepTaMu MPUCIIOCOOJEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIECHCTBUSX.

JlaGopaTopnasi pa6oTa «BrIsiBIeHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHUIO CBETAY.

JladopaTtopnasi paGora «BbIsgBICHHE TNPUCITIOCOOJICHUNH OPraHU3MOB K  BIIMSIHHUIO
TEMIIEPATYPBI».

JladbopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUM.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU



DKOJIOTUYECKHE XapaKTePUCTUKH momyssiuu. [lomynsuus kak Ouoioruyeckas cUcCTeMa.
Posp HeomHOpOAHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTMH BUAOB B
(bopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMyJisiiuii. OCHOBHBIE TOKA3aTENN MOMYJISINH:
YUCJIICHHOCTb, IJIOTHOCTh, BO3pAacTHAas M IOJOBas CTPYKTypa, POXKIaeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJlorudeckasl CTpykTypa nomyssiiuu. OneHka 4YMCIeHHOCTH mnomyisiuuu. [unamuka
NONYJIALMY U €€ perysanusa. buortndeckuil moreHuman nonyiauuu. MoaenupoBaHue JUHaAMUKU
nonynsauud. Kpusble poctra uyucienHoctu mnonyisuuu. Kpusbsie BbbkuBanus. Perysius
YHUCIIEHHOCTU TMOIYJISIIMMA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[TonsitTue 00 »sKonoruueckoi Humie Buga. MecrtooOuTanue. MHoroMmepHass MoOAENb
skosornyeckod HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Hum. [loteHunanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momymsiuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS M MUTpAlMi JKUBOTHBIX. buojmornueckue WHBa3UU
Yy>KE€POJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYSCKHAE XapaKTEPUCTUKU MOMyJsiuny, «[IpocTpancTBeHHas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyiasiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMammu», «Mopenb skonorunueckoi Humm JIx. .
XaT4MHCOHAY.

O06opynoBanue: repoapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOiaeHus ceMsH pacTeHUN K PacCENECHUIO.

Tema 9. Jkos0rus cooduecTB. IKOJOrHYeCKUe CUCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OuoleHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUHOHANBHBIE OJIOKU
OpTraHW3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEIyleHThl. Tpoduueckre ypOBHHU.
Tpoduyeckue nenu u cetu. Abuotrndeckue 010k 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUEe MUPAMUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — CyKIeccuu. [lepBUuHbIE M BTOPUYHBIC CYKIIECCHH W HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccnd. KiuMakcHOoe cooOIIecTBoO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBL. JKOCUCEMbl 03ED U peK. DKOCUCTEeMbl MOpel U OKeaHos8.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ArposkocucTemMa. ArpoueHo3. Paznuums wmexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u dayHa.
CunaHTpomnu3amysi TropojaAckoil  (dayHbl. buomormdyeckoe ¥  XO34MCTBEHHOE 3HAauYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Ponv kackaonozo sghghekma u 6ud08-30upukamopos (Kiuesvix 6u008) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IOMYJSILIMA U OKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3/1ECHCTBUM.



Mexanuzmbl  8030eticmeus  3a2psA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemMoHCcTpaunu

[Toprper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OHOLIEHO3a», « DKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIeCay,
«JKocucTeMa XBOHHOrO Jeca», «DyHKIHMOHAJIBHBIE TPYHIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAsN)»,
«JKoJIoTUYeCcKasi MUpaMHUia YUCEID», « IKOJIOruYecKas nupaMuia OuomMacco», « IKOJIOrHuecKas
nupamuja sHeprum», «OOpasoBanue Oosora», «llepBuunas cykueccusi», «BoccraHoBnenue
Jeca Toclie ToXapa», «IJKOocHcTeMa o03epay, «ArpoueHos», «KpyroBopoT BEImIECTB W TOTOK
SHEPruU B arpoieHosey, «lIpumepsl ypooskocucTem».

OO6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHI[ U 3BEPeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOoodIKOCHCTEMBD».

JlabopaTopnasi pabora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX KOCHCTEMAX).

IKekypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIH JIyT, 03€po, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WIIH B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHast o6oigo4yka 3eMiH, TJe CYLIECTBYEeT MJIM CyLIeCTBOBaa
Ku3Hb. PazBuThe npencraBinenuii o ouochepe B Tpynax J. 3rocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. XKupoe BeniecTBo Onocheps! U ero GyHKIHH.

3aKOHOMEPHOCTHU CcylecTBOBaHUs Onocdepsl. OcodeHHOCTH Onochepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel BemiectB U
OroreoXxMMHYECKHe HUKIIBI (Yriieposa, a3ota). PUTMHUUHOCTD BJIeHUH B Onocdepe.

3oHanbHOCTh Onochepsl. IlonsTHe 0 GMoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOHHBIE
jeca, CMEUIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa W QYHKOHS OJKHUBBIX CHCTEM, OIEHKAa HMX PECypCHOr0 TOTEHIHANa U
6uochepHbIX QyHKIHUI.

JleMoOHCTpanun

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmune! u cxemsl: «I'eochepr 3emnn», «Kpyrosopot a3ora B nmpupone», «Kpyrosopor
yriaepoaa B mpupoje», «KpyroBopor kuciaopoaa B npupojae», «KpyroBopoTt Bozbl B IPHUPOIE»,
«OcHoBHBIE OuoOMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cwmemannbiii  necy, «lllupokomuctBennslii nec», «Ctenb», «CaBaHHay, «IlycThIHY,
«Tponwmuecknii nec».

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKoJIornYeckre KpH3UChl M WX NpUYMHBL. Bo3zgelicTBue dYenoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue nmoussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHune kinumMara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBII M JKMBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXPaHbl IpUpoAbl. KpacHbie KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300JI0THYECKHE
HapKH.

OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParmoHanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpasus 3emnu. OOmme



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOZOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTEHHBIX MPOLECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarouue OOCMyn K UHQDOPMAyuu no COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobL ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JemMoHcTpauuu

Tabmuubl W cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arpszHeHne mouBbl», «llapaukoBbii  3ddekr», «Ocobo oxpaHseMble NPUPOIHBIC
TEPPUTOPUNY, «MOJIeNH YIIPaBIIEMOTO MUPay.

O6opynoBanue: Qororpaguu OXpaHsEeMbIX pacTeHUH U JKUBOTHBIX KpacHoil kHuru
Poccniickoit ®enepanuun, KpacHoi KHUTH pernoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
pOTpaMM CPEAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOyYaroIIMMHCA  POCCUHCKON  Ipa)<JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH WU CaMOONPEIEICHUIO,
Hanuuue momueéayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLUMXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYLIUMU  CUCTEME
Ouojoru4yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb U U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yJbTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTHUTAIOTCA B €IUHCTBE
y4eOHOM M BOCIMUTATEIbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM, IPUHITHIMU B
oOuiecTBe MpaBUJIaMH M HOpPMaMu IOBEAECHMUSI M CIOCOOCTBYIOT IIpPOLIECCAM CaMOIIO3HAHUS,
CaMOBOCIIMTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTaplLIeMy HOKOJEHUIO, B3aUMHOI'O
yYBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TpaJulusIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIMuHOCTHBIE pe3yNIbTaThl OCBOEHUs y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYy4arolMXCsl pyKOBOJACTBOBATHCS C(hOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAlUi, IO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUHM, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHU 00ydYaromierocs Kak aKTUBHOTO U
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 yueOHBIX U IMO3HABATENbHbIX 33124, BHITTOJTHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

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

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIOJIeH ¢ pa3HbIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MTO3HABATENIBHBIX W UCCIENOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU 00CYKAECHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON UJICHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILIOE M HACTOSALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;



LICHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEIUI0 M TMAMATHUKAM IPHPOJBI,
JocTHXeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHUE 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 OLICHHWBATh CUTYallMI0 M IMPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOI'O IPUHATHS LIEHHOCTEH CeMeHHON XHU3HU B COOTBETCTBHM C TPATULMSAMU HApOAOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3/1€HCTBUS JKUBOU NMPUPOABI U €€ IEHHOCTH;

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

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

NOHMMAaHME U peayn3alus 370poBoro u 0ezomacHoro odpasa *HU3HHU (30pOBOE MUTAHHUE,
coOI0ZieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 310POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

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

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMUYECKON M COIIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh W CaMOCTOSITENIBHO  BBIMOJHATH — TaKyro
NesITebHOCTD;

MHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOP OyAyIIel Tpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE [IaHBI;

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

7) IKOJIOrM4eCcKOro BOCIIMTAHUS:

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

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOOIeM U IyTel UX PelIeHus;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpPETaEMBbIE NIPU U3YYEHUM OMOJIOIMU 3HAHHS U yMEHUS
OpU pEIICHUH MpOoOJieM, CBS3aHHBIX C pallMOHAIBHBIM IMPHPOJIONONIB30BaHHEM (coOI0AeHNe
IpaBUI MOBEJCHUS B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHs B 3KOCUCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMBIX
JICUCTBUN U MPEIOTBPAILATH UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JIESITEIbHOCTH AKOJIOTMYECKOM HAMPABICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

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

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUM LIEJIOCTHOTO MPECcTa



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe JIeHCTBUS, COBMECTHAS I€ATEILHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHS, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHSTH (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIMBATH CBA3H C IPYTHUMHU MOHATHSIMH);

OTIpeNeNATh WENU MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKJCHUS (MHIyKTUBHBIC, JACIyKTUBHBIC, 110 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B M3Y4Yae€MbIX OMOJOTHYECKHX OOBEKTaxX, a TAKKe MPOTUBOPEUYHMM PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaJIM3a UMEIOIINXCS MaTePUATBHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIHHOCTH, OICHHBATH COOTBETCTBHE DPE3YJIHTATOB IIEJISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
peIIeHUs TPAKTUIECKHX 33724, IPUMEHEHUIO PA3IMYHBIX METOOB ITO3HAHUS;

UCIIONIb30BaTh PA3JMYHbIE BHUABI ACSITEIFHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €r0
UHTEPIpPETAINH, TPEOOPA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIMsX, B TOM YHUCIE TIPU
CO3aHUH YYE€OHBIX U COI[UAIBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHITUSIMA U METOJIaMU;

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

BBISBJISITH TPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATh
runore’y e€ pelleHusl, HaxOIUTh apTryMEHTHI IJs JO0Ka3aTellbCcTBa CBOUX YTBEPXKICHU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

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

yMETb TEPEHOCHTh 3HaHWS B  I[IO3HABATEJbHYI0O U  MPAKTUYECKyI0 oO0nacTu
KU3HEJEATEIILHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

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

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBapsIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IMYHblE METOABI IPU IOUCKE M 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 NpPEACTaBICHUS OHMOJIOTHYECKOMN
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMalLuel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MAaTEMaTU4YECKHE 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINIOJHEHMS MIpeUIaraéMod 3a7add, Y4YHUTBIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallui, YMETh CMT4aTh KOHQIUKTHI U
BECTH IIEPETOBOPHI,

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHn OMONIOTNYEeCKOl MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 Y4aCTHHKA KOMaHJbl B OOLIUH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaratb HOBBIE NPOEKTHI, OLEHMBATh WMJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

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

OBJiaieHHe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

1) camoopranu3amnus:



UCIOJb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHUS NpOOJEM U HX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIFHO OCYIIECTBIJIATH TO3HABATENBbHYIO JESTEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAIIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHHIO M IPOSIBICHUIO IIMPOKOM PYAULMH B Pa3HBIX 00JaCTIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI PYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHble pe3ysbTaThl OCBOEHUS cOjAep)kKaHHMs ydeOHoro mpenmera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecredeHrue nmpopuiabHOro 00y4deHus: 00yJaronuxcst
O6uonornu. OHM BKIIOYAIOT: creUUUUECKUe A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHUM, BHJbI
NeSITeIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHMN W MX NPHUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX, a
TaK)Ke B peaJIbHBIX )KMU3HEHHBIX cUTyalnusX. [IpeameTHble pe3ybTaThl IPEICTaBICHbI 110 rojlaM
U3YYECHHUS.

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

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB TMPHPOIBI M
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJ€ POCCUNCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraollne
OMoNIOTHYEeCKHEe TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHU3M, METaboJM3M, TOMEocTas,
caMOperyJIsilysl, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE),
Oounonoruueckne teopun (kierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKICHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACUIEIUICHUS], YUCTOTHl FaMeT, HE3aBUCUMOTr 0 HaclienoBanus I'. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW u3MeHumBoctH H. WM. BapwioBa), mpUHITUIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHE BbIACIATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEACSTEIbHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHWH, XHUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mel03a, raMeTorenesa, IMOpuoreHe3a, MoCTIMOPHOHATILHOTO Pa3BUTHUS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'eTepO3HCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OPTaHOWJAMH KJICTKH U WX (DYHKIUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (PYHKUIUAMU, MEXKAY OpraHaMH M CUCTEMaMU OPraHoOB Y
pACTCHHIA, >KMBOTHBIX W 4YEJIIOBEKA M WX (QYHKIUSAMH, MEKIy CHUCTEMaMH OPTaHOB M WX
byHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LHMKJIA U >KMU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (EHOTHIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHE BBISIBISITH OTJIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOIIMKY JJIs OKA3aTENbCTBA POJICTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIII;

YMEHHE pemaTh OWOJIOTUYECKHE 3a/a4H, BBISIBISATh TPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIeIyeMbIMH OHOJOTHYECKHUMH TPOIleCCaMU U SIBICHUSMH, JellaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBINONHITH JTa0OpPaTOpHbIE U MPAKTHYECKHE pabOThI, COOMIOIATh MpaBHUia MPU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpyS 1IeNb UCCIIeIOBaHHS, aHATTM3UPOBATh MOJTYYSHHBIE PE3YJIbTAThI U IEIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYEHUUECKUX KOH(PEPEHIINX;

YMEHHE OIICHWBATh OJTUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIIEJOBAaHUH B 00JacTh
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
WU3MEHEHHEe TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAaHHBIN BBIOOP OyayIei mpodeccuoHanbHON AeATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITLCKOTO X03SCTBA, MMHIIEBON
MPOMBINIJICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccHd W TPOJOJDKEHHE OHOJIOTHYECKOTO O00pa3oBaHUsA B
OpraHu3alusaX CPeAHEro NPopecCHOHAIBLHOIO U BBICIIIET0 00pa3oBaHusl.

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

c(hOpMUPOBAHHOCThH 3HAHHUI O MECTe M POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PEIIEHUU BOIPOCOB
paIMoOHATBHOTO MPHUPOONONIL30BaHUS, U B (OPMHUPOBAHHH IEHHOCTHOTO OTHOIIEHUS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJileé POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralonMX OWOJIOTUYECKUX TEPMUHOB U TOHITHHA (BHII,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NmyTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxojctsa K. M. bapa), npaBuna (Mmunumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunote3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMM BBISIBJICHUS U OLIEHKH aHTPOIOINE€HHBIX M3MEHEHHH B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
aJJIONATPUYECKOI0 U CUMIIATPUYECKOTO BU000pAa30BaHusl, BIUSHUS JBWKYILHX CUJ 3BOJIOLUN
Ha TeHO(OH] MOMYJSAIUHU, NPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELLIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABHKYIIUMU
CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX AKOCHCTEM W MPUCIOCOOICHUSIMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpene oburtanusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOIE€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTaHMSA, €IWHCTBA UYEIOBEUECKUX pac, HE0OXOAUMOCTH
COXpaHEHHsS MHOIroo0pa3usi BUAOB M IKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI IPUPOIBI U
4eJI0BEYECTBA;

YMEHHE pemiath OWOJIOTMYECKUE 3a7aud, BBISBIATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXJy HCCIeyeMbIMH OHOJOTHYECKHUMH TPOIleCCaMd W SIBICHHUSMH, J€l1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIIBUTaThb THUIIOTE3bl, MPOBEPATh UX OSKCHEPUMEHTAIBHBIMH CpPEACTBAMHU,
bopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAyYHBIX OOHIECTB, M MyOJUYHO MPEACTaBIATh
MOJTy4YeHHBIE PE3yNIbTaThl HA YYEHUUYECKUX KOH(PEPEHIINSAX;

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

YMEHHE OCYLIECTBISATh OCO3HaHHBIN BBIOOp Oynymieil nmpodeccuoHalbHOM AeITeNbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAHUCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIIyOIsATh
MO3HABATE/IbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEeCKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPOQ)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne i/ E::ﬁ;::f;:::me PACIIOB HTEM Beero Kontpoabusbie IIpakTnueckue f)]gg(al:g)?a]:gbnm e
padoThI padoThI pecypes
1 buonorus kak Hayka 1
2 JKuBbI€e cUCTEMBI U UX U3yUYCHUE 2
3 buonorus knerku 2 0.5
4 XuUMHUYecKasi OpraHUu3aIus KJICTKN 10 1
5 Crpoenre u GyHKINHU KICTKU 8 2
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJ'Ie,I[CTBeHIfaH uHpopManus U 9 05
peanu3zanus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHuE U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'enetnka — Hayka 0 HACIEICTBEHHOCTH U 2 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eneTHKa yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne i/m
NMPOrpaMmbl Bcero Kourpoarueie — Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 3apox/IeHUE U PA3BUTHE IBOTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BoIOIUs U €€ Pe3yIbTaThl 14 2
3 MaxkpoaBoronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie
5 [TporcxokIeHHE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpeaon
7 Opranu3Msl U cpesia 0OUTaHus 9 15
8 DKOJIOTUSl BUJIOB U MOITYJISIUN 9 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKUE
9 B 12 0.5
CHCTEMBI
10 buocdepa — rnmobdanbpHas s3xocucTemMa 6
11 YenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOE Bpemst S)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 0 7.5







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
e KoJsimyecTBo yacoB Jlara DJIeKTPOHHBIE
n/ = Tema ypoka Koutpoabnbie IlpakTumueck  M3y4eH i ppoBLIe
- Bcero 5 P p 6 st o0pa3oBaTe/ibHbIE
padoTsl e padoThl pecypesI
1 buosnorus kak KOMITJICKCHAsI HAyKa U KaK 1 0 0 04.09 bubnunorexa LIOK
4acTh COBPEMEHHOTO OOIIECTBA ' https://m.eds00.ru/863df188
5 JKuBble cucTeMBI U X CBOMCTBA. Y pOBHEBAs 1 0 0 07.09 bubnnorexa LIOK
OpPraHU3aLMS KUBBIX CUCTEM ' https://m.edsoo.ru/863df354
3 KonTpoabHasi padora Ne 1. 1 1 0 07.09 bubimmoreka [IOK
BxoaHasi ZMarHocTHKA ' https://m.edsoo.ru/863df354
4 HcTopust OTKPBITHS ¥ U3YYEHUS KIETKH. 1 0 0 11.09 bubanoreka [LIOK
Knerounas teopus ' https://m.edso0.ru/863df4a8
Metoasl MOJNEKYJISIPHON U KJIETOYHON
ouonorun. [Ipaktuyeckas padora «3yuenue
5 METOJIOB KJIETOYHOM OHOJIOrun 1 0 05 14.09 bubnmnorexa [JOK
(xpomarorpadus, snexrpodopes, ' ' https://m.eds00.ru/863df606
muddepeHIMaTbHOE HEHTPUPYTHpOBaHUE,
ITLIP)»
. bu6mmoreka [JOK
6 XUMUYECKUH COCTaB KICTKU 1 0 0 14.09 https://m.edso0.ru/863dfae8
7 MuHepanbHbIe BEIECTBA KIETKH, UX 1 0 0 18.09 bu6moreka LIOK
Ouosornueckas poib ' https://m.edso0.ru/863dfdb8
Opraanyeckue BenecTBa KIeTKH — OEJIKH. B
nommoreka [JOK
8 JlaboparopHas pabota «OOHapyKeHUE } 1 0 0.5 21.09 https://m.edsoo.ru/863dfcbe
OEIKOB C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIHID»
9 CaoiicTBa, Knaccudukanys U GyHKIUU 1 0 0 21.09 bubnnorexa [IOK
0enKoB ' https://m.edso0.ru/863dffOc
10 OpraHuyecKre BEIECTBA KIIETKH — 1 0 0 25.09 bubmnoreka LIOK
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YIJIEBOJBI https://m.edsoo.ru/863e00ba
bubmuoreka [JOK

11 Opranuyeckre BemecTBa KIETKU — JIMITHIBI 0 28.09 https://m.eds00.ru/86360682
Hyxkneunosbie kucnorsl. JIHK u PHK.

JlaboparopHas pabota «lccrnenoBanme bubnmoreka [JOK

12 0.5 28.09 _

HYKJICMHOBBIX KHCJIOT, BBIJCICHHBIX U3 https://m.edsoo.ru/863e0682
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crpoenue u pynkuuu ATO. [lpyrue 0 02.10 bubnuoreka [IOK
nHykieosunrpupocdarsr (HTD) ' https://m.edsoo.ru/863e098e
CexsennpoBanue [JHK. Meroasl renomuku, bubnuorexa [JOK

14 0 05.10 _

TPAaHCKPUIITOMUKH, IPOTEOMUKH https://m.eds00.ru/863e0c36
. bubnuorexa [IOK

15 MeTtobl CTPYKTYPHOU OHOTIOTHH 0 05.10 https://m.eds00.ru/863e10b4

bu6mmorexa [IOK

16 Tume! kietok. [IpokapuoTndeckas KieTka 0 16.10 https://m.eds0o.ru/863e0d9e
CrpoeHne 3yKapuOTHUECKOM KIIETKH. BuGmuorexa LIOK

17 HpaKTH‘{efKaﬂ pabota «3y4eHne cBOHCTB 0.5 19.10 https://m.eds00.ru/863e1398
KJIETOYHOM MeMOpaHbI»

. bu6mmoreka [IOK
18 [ToBepXHOCTHBII anmapaT KIETKH 0 19.10 https://m.eds00.ru/863e 150
" 1(_)[I[H0MeM6paHHH§ opra;onmpl KJIETKH. 05 2310 Bu6muorexa LIOK
pakTiueckas padora «/3yueHne qBIKEHUS . . https://m.eds00.ru/863e 15f0
IIUTOIUIA3MbI B PACTUTENIbHBIX KJIETKaX»
[TosmyaBTOHOMHBIE OPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIACTH IbI. JITabopaTopHast 05 26.10 bubnnorexa [IOK
pabota «VccnenoBaHue mia3Monn3a u ' ' https://m.eds00.ru/863e1712
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

bubmuorexa [JOK
21 HememOpanHbIe OpraHou/ bl KJIETKH 0 26.10 https://m.eds00.ru/863e1712
22 CrpoeHrne u QyHKIUH sIpa 0 30.10 bubmmoreka [IOK
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CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK

https://m.edsoo.ru/863e182a

bubmuorexa [JOK

23 sykapuot. Jlaboparopnas pabota «3yuenue 0.5 02.11 httos://m.edsoo.ru/86361942
CTPOEHUS KJIETOK Pa3JIMYHbIX OPraHU3MOBY S/, '
ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTabomu3Ma. Turbel oOMeHa Bii6 o OK

24 BeriectB. JlaboparopHas pabota «3yuenue 0.5 02.11 h tI;Isz'I/I;IrzTe(;(sicL)Iru 186361470
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (Ha — '
pUMEpe aMIJIA3bI HIIM KaTaaas3bl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIeTOYHOTo MeTaboiu3Ma. JlaboparopHas
bu6 OK

25 pabora «3yuyenue pepMeHTATHBHOTO 0.5 06.11 h tI;Ips?'I/I//IrzT:cIi(;gru 18636169c
pacuieryieHus IepoKCHIa BOI0poaa B — :
PACTHTEILHBIX U )KHBOTHBIX KJIETKAX)

bubnnorexa [HOK

26 benku-akTuBaTOpPBI U OEIKU-UHTUOUTOPHI 0 09.11 htI;Isz'I/I;ImTe(;(so:)lru 186362006

bubnnorexka [JOK

27 ABTOTpOGHBIH TUTT OOMEHA BEIIECTB 0 09.11 h tI:sz'I/I//ImTe(;(sogru 18636220c

bu6mmoreka [IOK

28 Porocures 0 1311 https://m.eds00.ru/863e231a
Xemocunres. JlaboparopHas pabota

29 «CpaBHeHHE MTPOIIECCOB POTOCHHTE3A U 0.5 16.11
XEMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buasl OpokeHusl. Bu6nuorexa LIOK

30 JlaGopatopHas pabota «CpaBHEeHUE 0.5 16.11 https://m.eds0o.ru/863e25fe
MPOLIECCOB OPOKEHUSI U JbIXaHUS " '

31 AdpoOHBIE OpraHU3MBbI. JTallbI 0 9711 bubmnoreka [LIOK
HHEPreTHYECKOro oOMeHa ' https://m.edsoo.ru/863e2aae
DHeprus MeMOpPaHHOTO TPAJIUEHTa IPOTOHOB. Bu6

oreka [{OK
32 Cunre3 AT®: pabota nmporoHHoit ATD- 0 30.11 nommorexa [

CHHTAa3kbI

https://m.edso00.ru/863e2e64
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bubmuorexa [JOK

33 Peakuiuu MaTpuyHOrO CHHTE3a 0 30.11 https://m.eds0o.ru/863e2f9%
. bu6mmoreka [IOK
34 Tpanckpunuus — marpuunsiii cuate3 PHK 0 04.12 https://m.eds0o.ru/863e2f9%
. bu6mmoreka [IOK
35 Tpancmium u e€ orar 0 0710 pipsuiim.edsoo.ru/863e30d0
36 KoaupoBanue amunokucior. Pons pubocom B 0 07.12 bubnunoreka [HOK
OouocuHTe3e OeKa ' https://m.edso00.ru/863e3422
Opranuzanys resoMa y Ipokapuor u bubnnorexa [HOK
37 0 11.12 _
JYKapHuoT https://m.eds00.ru/863e3666
MonekyJisipHbIE MEXaHU3MbI SKCITPECCUH bubnuorexa [JOK
38 0 14.12 _
TE€HOB Y 3yKapuoT https://m.eds00.ru/863e3792
39 KourtpoabHas pa6ora Ne 2. 0 14.12 bubnuorexa [IOK
IIpomMe:xxkyTOYHASI AUATHOCTHKA ' https://m.edsoo.ru/863e38a0
10 Bglpycm — BHGKJ‘IGTO‘IHI;)IG (OPMBI KU3HH U . 1515 Bu6mmorexa IJOK
ODTHTATHBIC MaPasHTLL-DUPYCHBIC . ' https://m.edso00.ru/863e39ae
3200JIeBaHUS YEIIOBEKA, )KUBOTHBIX, PACTCHUH
bu6mmoreka [IOK
41 HanorexHoornu B OMOJIOTHH U MEIULIMHE 0 21.12 https://m.eds0o.ru/863e3d14
. bu6mmoreka [IOK
42 FKHM3HEHHBIH I KIIETIH 0 21.12 https://m.edso0.ru/863e3f76
. bu6mmoreka [JOK
43 Marpuambiii crres THK 0 25.12 https://m.eds00.ru/863e3f76
bubmuorexa [JOK
44 XPOMOCOMSI. 0 28.12 https://m.eds00.ru/863e3f76
bubmuorexa [JOK
45 Jlenetiie KISTKH — MHUTO3 0 28.12 https://m.eds00.ru/863e41ba
46 Tumer k1erok. KapuoknHes v 1IUTOKHHES. 05 08.01 bubnnorexa [IOK

JlaGopaTtopHnas pabora «Habmronenue muto3a

https://m.edso0.ru/863e4084
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B KJIETKaX KOHUMKA KOpEIIKa JIyKa (Ha
TOTOBBIX MUKpOIIpenapaTax)»

bu6mmoreka [IOK
47 Peryssiiust ®KU3HEHHOTO LIUKJIA KJIETOK 0 11.01 https://m.eds00.ru/863e4516
bu6mmoreka [IOK
48 OpranusM Kak euHOe 1enoe 0 11.01 https://m.edso0.ru/863e4746
49 Txanu pacrenuii. JlaboparopHas padora 05 15.01 bubnuorexa LIOK
«3y4yeHue TkaHel paCTCHUIN ' ' https://m.edso00.ru/863e485¢e
Txanu KUBOTHBIX U yenoBeka. JlabopaTopHas bubimmoreka [JOK
50 . 0.5 18.01 _
pabota «/3ydyeHue TkaHel >KMBOTHBIX) https://m.edsoo.ru/863e4ec6
1 O%raHH. I/(I?HCTeMH opranos. JlabopatopHas 0s 501 BuGmiorexa LIOK
pabota «/3ydyeHue opraHoB IBETKOBOT'O . . https://m.edsoo.ru/863e4c50
pacTeHus»
bu6mmorexa [IOK
52 Onopa Te1a OpranusmMon 0 2201 https://m.edso0.ru/863e4ec6
bu6mmoreka [IOK
53 JBHIKEHHE Oprati3MoB 0 2501 https://m.edsoo.ru/863e4da4
bu6mmoreka [JOK
>4 Huratine opranismon 0 2501 https://m.edsoo.ru/863e4da4
55 ITuTanue MO3BOHOYHBIX JKMBOTHBIX. 0 99.01 bu6mmoreka [JOK
[InmeBapuTenpHas cucTeMa 4eloBeKa ' https://m.edso0o.ru/863e4fd4
bu6mmoreka [JOK
56 JIpIxaHue opraHu3MoB 0 01.02 https://m.edsoo.ru/863e50ec
https://m.edso0o.ru/863e51fa
57 JIpIXaHNE MMO3BOHOYHBIX KUBOTHBIX U 0 01.02 [[bubmunoTeka [JOK
YeJIoBeKa ' https://m.eds00.ru/863e5416
bubmuorexa [JOK
58 TpaHCTOPT BEMIECTB Y OPTaHU3MOB 0 05.02 https://m.eds00.ru/86365538
59 KpoBenocHas cucrema mo3BOHOUHBIX 0 08.02 Bubnorexa [TOK

JKNBOTHBIX U YEJIOBCKA
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bubmuoreka [JOK
60 | Beuencuue y oprasusmos 0 08.02 https://m.eds00.ru/863e5646
bu6mmoreka [IOK
61 | 3awuray opramismos 0 1202 hitps:yim.edsoo.ru/863e5768
bu6mmoreka [IOK
62 NMMyHHas cucTeMa 4eoBeKa 0 15.02 https://m.eds0o.ru/863e588a
bubmuorexa [JOK
63 PazapaxxumMocTh U peryssnus y OpraHu3MoB 0 15.02 https://m.eds0o.ru/863e5ac4
I'ymopanbHas peryiasnus U SHAOKPUHHAS bubnnorexa [JOK
64 0 26.02 _
CHUCTEMAa KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863e5ac4
bu6mmorexa [IOK
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 0 29.02 https://m.eds00.ru/863e5bf0
bu6mmoreka [IOK
66 Honosoe pasmrosiere 0 29.02 https://m.eds00.ru/863e5d12
. bu6mmoreka [IOK
67 Meiios 0 04.03 https://m.eds00.ru/863e5d12
["ametorenes. O6pa3oBaHue U pa3BUTHE
68 MIOJIOBEIX KJIeTOK. JIabopaTopHas padora 05 07.03 bubanoreka [IOK
«3y4eHune cTpoeHus MOJIOBBIX KIETOK Ha ' ' https://m.edso00.ru/863e600a
TOTOBBIX MHKPOITpETIapaTaxy
69 WunuBuyanbHOE pa3BUTHE OPraHU3MOB — 0 07.03 bubnnorexa [IOK
OHTOT'€HE3 ' https://m.eds00.ru/863df188
70 3akiaaka OpraHoB U TKaHEH U3 3apOJIbIIIEBIX 0 11.03 bubmnoreka [LIOK
JIMCTKOB ' https://m.eds00.ru/863df354
o PogT U p2]133BI/ITI/Ie XKUBOTHBIX. JlabopaTopHas 05 14.03 Bu6miorexa [OK
pabota «BbIAB/ICHHE IPU3HAKOB CXOACTBA . . https://m.eds0o.ru/863df354
3apOJIBIIIEH TO3BOHOYHBIX JKUBOTHBIX)
72 Pa3zMHOXeHUE U pa3BUTHE PACTEHUI. 05 14.03 bubnnorexa [JOK

JlaGopatopHas pabota «CTpoeHHe OpraHoB

https://m.edsoo.ru/863df4a8
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PAa3SMHOXKCHU S BBICIIUX paCTeHHﬁ>>

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA I'CHCTUKH

bubmuoreka [JOK

3 Kak HayKu 0 18.03 https://m.eds00.ru/863df606
OCHOBHBIC TIOHSATHS U CUMBOJIBI TCHCTHKH.
bubmuorexa [JOK
74 JlaGopaTtopHnas pabota «I[p030(1)HJIaVKaK 0.5 21.03 https://m.eds0o.ru/863dfae8
00BEKT reHETHUCCKUX HCCIICIOBAHHUIN
3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB.
o %OHOFI/I(;]C)I/II[HOC ngerl'l;IIBaHI/Ie. 05 "y Bu6muorexa LIOK
Paictifieckast pabota  SyHCHHE ' ' https://m.eds00.ru/863dfdb8
pPe3yJIbTaTOB MOHOTUOPUTHOTO CKPEUIMBAHUS
y npo3odrier"”
76 [uronornueckrue OCHOBBI MOHOTHOPHTHOTO 0 95,03 bu6mmorexa [IOK
CKpEIIMBaHUS ' https://m.edsoo.ru/863dfc6e
77 AHamm3upytoiiee ckpenuBanue. Hermomaoe 0 98.03 bubimmoreka [JOK
JIOMAHUPOBaHUE ' https://m.eds00.ru/863df188
5 I[I/I6r146pnlfLIHoe ckpemuBanue. [Ipaktuueckas 05 2505 BuGmuorexa LIOK
paboTa «VISYHEHIE pesyIbTaTon ' ' https://m.eds00.ru/863df354
JTUTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(DUITB)
79 [{utonornyeckre OCHOBBI TUTUOPHUIHOTO 0 01.04 bu6mmoreka [IOK
CKpEILMBaHUSA ' https://m.edsoo.ru/863df354
bu6mmoreka [JOK
80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB 0 04.04 https://m.edsoo.ru/863df4a8
bu6mmoreka [JOK
81 XpoMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 0 04.04 https://m.eds0o.ru/863df606
bubmuorexa [JOK
82 Tenernia nota 0 1504 https://m.edso0.ru/863dfae8
bu6mmorexa [IOK
83 I'eHoTHI Kak 1e10CTHAs cCUCTEMaA 0 18.04 https://m.eds0o.ru/863dfdb8
84 I'eHeTMYECKUI KOHTPOJIb PA3BUTHSI PACTEHUH, 0 18.04 bubnnorexa [JOK

JKHBOTHBIX W YCJIOBCKA

https://m.edsoo.ru/863dfc6e
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M3MeHunBOCTD MpU3HAKOB. Buasl

bubmuorexa [JOK

8 W3MEHYHUBOCTHU 0 22.04 https://m.edsoo.ru/863df188

bu6mmoreka [IOK

86 MonudukarmonHas U3MEHIHBOCTh 0 25.04 https://m.eds00.ru/863df354
BapuannoHHBIH psii 1 BapualioOHHAs KpUBasl.

o JlabopaTopHas pai60Ta <<I/IccneI[OBaHP£e 05 25 0 BuGanorexa [IOK
3aKOHOMEPHOCTCIH MOJM(QHKAIMOHHOM ' ' https://m.eds00.ru/863df354
n3MeHYnBOCTH. [locTpoeHre BapHaIlmOHHOTO
pslla 1 BapUallMOHHOM KPUBOM»

88 I'enoTunnaeckass U3MEHUYMBOCTb. 0 99.04 bu6mmoreka [IOK
KomOunaTuBHAss H3MEHYHBOCTD ' https://m.edsoo.ru/863df4a8
MyTtannonHas u3MeHYMBOCTh. [IpakTuueckas

5 pabora «MyTamuu y 115});)030(1)1/1%1 (Ha TOTOBBIX 05 0208 BuGnuorexa LIOK
MHUKpOIIpenaparax)». 3aKOHOMEPHOCTH : : https://m.eds00.ru/863df606
MYTaIMOHHOTO MpoIecca. JMUTEHETHKA U
SIHUTC€HOMHUKA

90 KonTpoubnas paGora Ne 3. 0 02.05 bubnuoreka [IOK
HTorosasi ATHArHOCTHKA ' https://m.edsoo.ru/863dfae8

91 I'enetuka uenoeka. IIpakTuueckas pabora 05 06.05 bubnuorexa [IOK
«CocraBieHue u aHaJIU3 POJOCIOBHOMNY ' ' https://m.edso00.ru/863dfdb8

. bu6mmoreka [JOK

92 MeToapl METUITMHCKON T€HETUKU 0 09.05 https://m.eds00.ru/863dfc6e

03 3HaueHne MEIUIIMHCKON T€HETUKHU B . 06,05 Bu6muorexa LIOK
MPEAOTBPALICHUH 1 JIEYCHUH ICHETHIECKHX : https://m.eds0o.ru/863df188
3a00JIeBaHUH YeIoBeKa
OCHOBHBIC TOHSATHS CCJICKIIHMH.

JlabopaTtopHast pabora «3yueHnue copToB bubnmnoreka [JOK
94 . 0.5 13.05 _
KYJBTYPHBIX PACTEHUN U NIOPOJ, JOMALTHUX https://m.eds00.ru/863df354
JKHUBOTHBIX)
i bu6mmoreka [IOK
95 MeTob! CeNeKIMOHHOM pabOTEHL. 05 16.05 nonnoreka L

JlaGopatopHas pabota «3yueHune MeTo0B

https://m.edsoo.ru/863df354
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https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354

CEJIEKI[MU PACTCHUIN»

JloCcTH>KEeHMS CeJIEKIMU PACTECHUN U

bubmuoreka [JOK

96 JKUBOTHBIX. HpaKTI/I‘IUCCKaSI pabora 1 0 16.05 https://m.eds0o.ru/863df4a8
«lIpuBuBKa pacTeHUID)

97 CoxpaHenue, n3y4eHue 1 UCIOJIb30BaHHE 1 0 20.05 bubnuorexa LIOK
TEHETHUYECKUX PECYPCOB ' https://m.eds00.ru/863df606
buorexHonorus Kak Hayka ¥ OTpacib Bu6mmorexa [IOK

98 npou3BojcTBa. [IpakTuueckas padora 1 0.5 23.05 https://m.eds0o.ru/863dfaes
«M3y4yeHne 00beKTOB OMOTEXHOIOTHIY

99 OCHOBHBIE HANpPaBJICHUS] CHHTETHYECKON 1 0 93.05 bubanoreka LIOK
6uosorun ' https://m.edsoo.ru/863dfdb8

bu6mmorexa [IOK

100 XpOMOCOMHas U T€HHasl HHKEHepUs 1 0 27.05 https://m.eds0o.ru/863dfc6e

bubmuorexa [JOK

101 MeaunuHCcKre OMOTEXHOJIOTHU 1 0 30.05 https://m.eds0o.ru/863df188

102 PesepHblit ypok. [loBTOopenue, 06061eHue, 1 0 30.05 bubnunorexa [IOK
crucTeMaTu3alus 3HaHUI ' https://m.eds00.ru/863df354

OBLIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME



https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero Kontpoabubie IIpakTHnueckue fI[:;:EHHH gggﬂﬁﬁ;fenbﬂme
padoThbI padoThI pecypeb
1 OBomonnonHas reopus Y. lapsuna 1 0 0
5 JIBM>KyIIIHEe CUJIbI HBOJIIOLIMU BUJIOB 110 Y. 1 0 0
JapBuny
3 Bopr6a 3a cymecTBoBaHME, ECTECTBECHHBIH 1 0 0
Y UCKYCCTBEHHBIN 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1 0 0
HBOJIIOIIH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1 0 0
MHUKPOIBOJIOLHUS U MAKPOIBOJIOLIHS
6 [Momynsanust — 31eMeHTapHas SAHHALA 1 0 0
HBOJIIOLIIH
3aKoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 0 05
pabota «BblIsiBlIeHHE U3MEHUMBOCTH Y '
0co0eil 0IHOrO BUIa»
8 DneMeHTapHbIe (HaKTOPHI IBOJOIAN 1 0 0
9 O¢ ekt ocnoBarenst. dpdexr 1 0 0
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3o0aumuu nomyJsisaui: 1 0 0
reorpaduyeckas, Ouonornueckas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1 0 0
(baxTop BONIIOLIUU
12 ITonoBoii oT60p 1 0 0
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
13 pe3yJIbTaT MUKPOIBOIIOLMH. 1 0 0.5

JlabopaTopHas paborta «M3yueHue




apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUM M KUBOTHBIX)»

[Tpumepsl PUCIIOCOONICHHI Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.

14 0 0.5
JlaGopatopnas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIeCO00Pa3HOCTH
Bun, ero kpurepuu u CTpykTypa.

15 Jlaboparopnas pabota «CpaBHEeHUE BHI0B 0 0.5
110 MOP(OJIOTHIECKOMY KPHTEPHIO»

16 CrpykTtypa Buaa 0 0

17 Bunoo0Opa3oBanue kak pe3ysibTaT 0 0
MHUKPO3BOJIIOIIUU

18 CBs3b MUKPOIBOJIIOLIMM U ATTUIAEMUOTIOTHUHI 0 0

19 Makpossomtonus. [laneonronornyeckue 0 0
METO/IbI U3yUYEHUS IBOJIOIIUU

20 buoreorpaduyeckue MeTOabl U3YUECHUS 0 0
IBOJTIOIIAH
OMOpPHUOIOrHYECKHUE U CPaBHUTEIBHO-

21 MOpP(OJIOTHUECKUE METO bl U3YUYEHUS 0 0
IBOJTIOIIAH
MonekyIapHO-TeHETHYECKHE,

22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE 0 0
METOTbI H3YUEHUS IBOJIFOIIUU

23 OO61re 3aKOHOMEPHOCTH BOJTIOIIHH 0 0

24 AnantuBHas paguaius. HepaBHoMepHOCTD 0 0
TEMITOB BOJIOIIUU

o5 HayuHblie runoTtessl IpOUCX0KISHUS 0 0
KU3HH Ha 3emMie

26 JloHay4YHBIE MTPEICTABICHUS O 3aPOXKICHUH 0 0

KHU3HHU




OcCHOBHBIE 3Tallbl HEOPraHNYECKON

27 0
SBOJIIOLIMU

28 ['unoTessl 3apoXKACHUS KU3HA 0
HcTopus 3emMau 1 METO/IbI €€ N3YUEHHUS.

29 JlabGopaTopHas paborta «3ydeHue u 05
OIMCaHHUE UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

30 HavanbHsble Tarbl opraHun4eckoin 0
HBOJIIOIIH

31 DBOJIIOLIMS 3YKapUOT 0
OcCHOBHBIE 3TaIlbl BOTIOIUU

30 pactutensHoro Mupa. [IpakTiuaeckas 05
pabota «3yuenne ocoOeHHOCTEH
CTPOCHUS PACTCHUH Pa3HBIX OT/IEIOBY

33 OcCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO 0
MHUpa
DBOIOLNS )KUBOTHBIX. [IpakTrueckas

34 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOEHUS TIO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe )u3HM Ha 3eMIie 10 3paM U 0
nepuoJiaMm

36 MaccoBble BBIMUPaHUSI — 9KOJIOTHYECKHE 0
KPHU3HUCHI TPOIILIOTO

37 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0 0
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO 0
MPOILTIOTO

39 OCHOBHBIE CHCTEMATUYECKHE TPYTIITBI 0
OpPTaHU3MOB

40 AHTPOIIONOTHS — HayKa O YEIOBEKe 0

a1 PazBuTue npencrasienuii o 0

MPOUCXOKIACHUHN YCIIOBCKA




MecTo uesioBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3y4enue ocoOeHHOCTEN 1 0 0.5
CTPOCHHUSI CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
PSIMOXOKICHUEM

43 JIBIDKYIIIME CHITBI aHTPOTIOTeHEe3a 1 0 0

44 CooTHolIeHHE OUOIOTUYECKUX U 1 0 0
COLIMAIIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaUU AHTPOIOTEHE3A 1 0 0

46 [TaeoreHeTrKa M MaJeOreHOMHUKA 1 0 0

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKa 1 0 0
Yenoseueckue pacel. [Ipaktnyeckas

48 pabota «/3ydeHHE IKOJIOTHUECKUX 1 0 0.5
aJlanTalui 4eJI0BEKa
MeXIuCUUTUTMHAPHBIE METO/IbI

49 P 1 0 0
aHTPOIIOJIOTUHI

50 3apokKI€HUE U pa3BUTHE KOJIOTUU 1 0 0
Mertoasl skosnoruu. JlaboparopHas pabota

51 «HM3yueHne MeTo0B HKOJIOTMYECKUX 1 0 0.5
HCCIIEA0BAHUIN
3Ha4YeHNe KOJOTHUECKUX 3HAHUH IS

52 1 0 0
YeJI0BeKa

53 Okonorndeckue GaKTopsl 1 0 0
Abuornyeckue pakropbl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 0 05
pabota «BolsiBneHne npucnocodaeHui '
OPTraHU3MOB K BIIUSHHUIO CBETa»
AbGuoTtndeckue dakTopsl. TemrepaTypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlabopaTtopHas padborta «BrisBienne 1 0 0.5

MIPUCTIOCOOTICHUN OPTaHU3MOB K BITUSTHHIO
TEMIIEPATYPbI»




Aobunornuaeckue GpakTopsl. BnaxxHocTs Kak
sKojorndeckuii pakrop. JlabopaTopuas

56 1 0 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHHUSD»
57 Cpensl 00MTaHUSI OPTaHU3MOB 1 0 0
58 Bbuonornueckue puTMbl 1 0 0
59 Kuznenusie popMBbI OpraHu3MOB 1 0 0
60 buotnueckue GpakTopsl 1 0 0
3HaueHne OMOTUYECKHUX B3aUMOIEHCTBUI
61 JUIsL CYIIECTBOBAHUS OPTaHU3MOB B CpeJie 1 0 0
oOuTaHus
62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1 0 0
MOMYJISITUN
OCHOBHBIE TIOKA3aTEeIH MOMYJISIUH:
63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U 1 0 0
MOJIOBAsi CTPYKTypa
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:
64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1 0 0
CMEPTHOCTh, MUTPALIUU
65 OKosoruyeckasi CTpyKTypa MOIyJIssuu 0 0
66 JluHaMMKa MOIYJIALNAN U €€ PETyJIALHNs 1 0 0
67 KpuBble pocTa 4MCIEHHOCTH TOMYJISIHH. 1 0 0
KpuBsie BbDKHBaHHS
OKoJIornueckas HUIlla BUIA.
68 Jlaboparopnas padota «IIpucnocodnenus 1 0 0.5
CeMSTH PACTEHHI K PACCEIICHUIO
69 Bua xak cucrema nomynsiuit 1 0 0
70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MATPAIIAN 1 0 0
KUBOTHBIX
71 Coo0111ecTBO OpraHu3MoB — OHOIICHO3 0 0
72 DKocucTeMa Kak OTKPHITasi CHCTEMa 0 0




KpyroBoport BeIecTB 1 NOTOK SHEPTUH B

73 1 0 0
JKOCHCTEME

74 OcHOBHBIE MTOKA3aTeNIN IKOCHCTEMBI 1 0 0

75 DKOJOTUYECKHE MUPaAMHUJIBI 1 0 0

76 N3meneHus coo0IecTB — CYKIIECCHH 1 0 0

77 [TpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI 1 0 0
03€p U peK. IKOCUCTEMbI MOPE U OKEAHOB

78 [Tpuponansie 9KOCHCTEMBL. DKOCHUCTEMBI 1 0 0
TYHJIP, JIECOB, CTENCH, MyCTHIHB

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0 0

80 Ypboskocucremsl. [IpakTuueckas pabora 1 0 05
«M3yuenue u onrcanue ypooIKOCUCTEMBD»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBHII OPIraHU3MOB B 1 0 0
9KOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM, 1 0 0
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocgepa — obuerianerapaast 0601049Ka 1 0 0
3emun

84 Yuenne B. U. Bepranckoro o 6uochepe 1 0 0

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS 1 0 0
o6uochepsl

86 KpyroBopoTsl BeniecTs u 1 0 0
OMOTCOXMMHUECKUE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE 1 0 0
OMOMBI CyIIIH

88 YcroitunBocTh 6GHocheps 1 0 0

89 DKOJIOTUYECKHE KPU3UCHI H UX PHYUHBI 0 0

90 BosneiicTBue uenoBeka Ha 6buochepy 0 0




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

91 . . 1 0
PaCTUTEINIbHBINA U )KHBOTHBIA MU

92 OxpaHa npupo bl 1 0

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO 1 0
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1 0
pasHooOpa3us 3emin

95 Q§o6meHHe 1o TeMe «MUKPOIBOIIIOIUS U 1 0
e€ pe3yIbTaThD»

9% Q§o6meHHe 1o TeMe «MaKpOoIBOIIIOLIUS U 1 0
e€ pe3yIbTaThD»

97 O606menue o teme «IIpoucxoxaeHue u 1 0
pa3BUTHE KHU3HH Ha 3eMiie»

98 Oo6o06menue o Teme «IIpoucxoxacHue 1 0
YeJI0BEKa — aHTPOTIOTCHE3»

99 O060061eHne 10 TeMe «DKOJIOTUS — HayKa O 1 0
B3aMMOOTHOIICHUSX OPTaHU3MOB)

OBLIEE KOJIMYECTBO YACOB I10 99 75

[NPOTPAMME







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus. buonornyeckue cucrems! u mponeccel, 10 knace/ Tepemo A.B., Ilerpocoa P.A.,
OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

* buonorus. buonorndeckue cucremsr u mponeccsl, 11 knace/ Tepemos A.B., Ilerpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

METOANUYECKHE MATEPHAJIbBI U1 YUUTEJIA

Y4eOHble TaOIUIBI IO AaHATOMHH, KOJIOTHHU, BOITIOLIMOHHOMY YYCHHIO.
Konnekuuu ninonoB u ceMsH

Kosnexknnn uekomaeMsIx OCTaTKOB IPEBHUX OPraHU3MOB
MuKpOCKOIIBI

['oToBBIE MUKpOTIIPETIAPATHI

I'epbapuu KyIbTYpHBIX U AUKOPACTYLIUX PACTEHUI

Komnnekunu none3HbIx HCKOMaeMbIX

Kpacnas kaura PO

Kpacnas xnura YiabsHOBCKOW 00macTu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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