MYHULIUIIAJIBHOE OBLLIEOBPA3ZOBATEJIBHOE VUPEXIEHHUE
«CPEOHAA HLIKOJIA Ne 45 IBEPXKMHCKOI'O PAMOHA BOJII'OI'PATIA»

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIEHO

Ha 3aceganuu MO yuureneit 3amecTtutens aupekropa no YBP [Tpuka3z MOY CIL Ne45
€CTECTBEHHBIX U 00LECTBEHHbIX or 29.08.2025 r. Ned54

AMCUMIIUH % = / 5P
)

C.IN. bensikoBa HN.A. EblqKoBg’K. ¢
[Ipotokon Nel ot 29.08.2025 r. )

PaGouas nporpamma

(ID 9204963)

yueOHoro npeamera «buosnorus. Yriay6ieHHblil ypoBeHb»

ans obyuarouuxes 10 — 11 knaccos

PaGouas nporpamma cocTap/jieHa Ha OCHOBE
KonerpykTopa paGounx nporpamm

Boarorpana, 2025



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0JI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpaszoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX MOJIOKEHUN (penepanbHOoi paboyeil mporpamMmbl
BOCIIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposas uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peamMeThl». CoraacHo
nosnoxeHussMm ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, U3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanuu oOydeHUsT Ha YpPOBHE CPEAHETO OOIIero
00pa3oBaHus U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodeCcCUOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B To ke BpeMsi KaKIblii U3
9TUX Y4EOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIIeHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTM HayyHOro 3HAHUA,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHHe O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOn€HHOM ypOBHE, OTpeiessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €r0 CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temaw,
pacmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKH Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
MIPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Onarogaps 4emy MpocMaTpUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHOIOTHYECKUX
3HAHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCIHUTAHUE
OepeHOro OTHOILIEHUS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorus» B peanuzauuu tpedoBanuii @I'OC
COOQ x m1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B (DOPMUPOBAHNU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW AEATEIbHOCTU OOYyYaroImMXcs MO
OCBOCHHMIO COJEp>KaHUsI OMOJOTHYECKOTOo O0O0pa3oBaHWS HAa YPOBHE CpPEIHEr0 OOIIEero
o0Opa3oBaHusl.

VYuebHblit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBepLIAET
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriyOseHne 3HaHui
00yJarouxcs 0 )KUBOM MPUPO/IE€, OCHOBAX MOJIEKYJISIPHOM M KJI€TOYHOM OMOJIOTUH, SMOPHOIIOTUN
U OMOJIOTUM DPA3BUTHUSA, TCHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, 3BOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

N3yuenne yuebHOro nmpenmera «buonorus» Ha yriiy0JeHHOM ypOBHE OPHMEHTHPOBAHO Ha
MOJIFOTOBKY 00 Yy4YaOIIMXCsl K MOCIIEAYIOIIEMY OTyYEeHUI0 OMOJIOTHYecKOoTo 00pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro CoAep)KaHUsS
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU M3YYEHUH OOY4YaroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOUCKOBOTO XapakTepa, KOTOPble MOXHO HCIOJIb30BATh KaK OPUEHTHPHI IS



nmocJIeyroniero Beioopa npodeccun. Bo3zmMokHa Takyke MHTETpanys OMOJIOTHMUYECKUX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, TTOJTYICHHBIMHU 00yUYaIONUMUCS TIPH U3y4eHUN (QUBUKH, XUMUH,
reorpadun U MaTEMATHKH.

CtpykTypa mnporpamMmbl Mo ydeOHOMY mnpeaMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'0 YPOBHSI OpraHU3alluy,
HBOJIOIMM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHHs OHOJIOTMYECKOTo pa3HOo0Opasus
maHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMONIOTHH, aKTYyaJU3UpPYIOTCS 3HAHUS OOydJaroumuxcsi Mo OOTaHUKE, 300JI0TUH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOUMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYueOHublii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUUIIOB W IpaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOEHUHM, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJOTUU, MPUKIAJAHBIX aCIEKTaxX
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MOAAEp)KaHUSI WHTEpeca O0O0YJaromuUXcs K OMOIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPIKAaHUH TPOTPAMMBI 110
OHOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
o0nacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIA/ICHUE
O00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIIMOHAIBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpEeTeHHe YMEHU NCIIONB30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpenenéHHo obnactu npodecCHOHATBHON NEATEIbHOCTH, CBS3aHHOW C OMOJOTHEW, WIN K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTHYECKOT0 00pa30BaHus.

JlocTuxkenne 1menu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yrinyOn€HHOM ypoOBHE
o0ecreynBaeTcs pelieHueM caeIyomuX 3a1au:

OCBOCHME  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHSX, KOHIEMIMSX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHMHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJNOTHYECKHX CHCTeM (KIIETKa, OpraHu3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OuoJIoruu;

O3HAKOMJICHHE  OOYyYarmIIMXCi C  METOAaMHM  TIO3HAHWUS  JKMBOW  MPUPOIBL:
MCCJIEIOBATETLCKUMU METOAaMU OUOJIOTMUECKUX HAyK (MOJEKYISIpHON U KIETOYHON OMONIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJIOTUM, TAJICOHTOJOTMM, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIbHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMoJIeHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; MOIb30BATHCSI OMOIOTHYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTAaHABIMBATDH CBSA3b MEXKIY Pa3BUTHEM OUOJIOTUU U COLIUATHHO-IKOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMy YeJIOBEUECTBA; OLIEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHOLIEHHIO K OKpY)Kalolleld MNPUPOAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U  3JI0POBBIO



OKPYKaIOIIMX JIFOJIeH; OOOCHOBBIBaTH W COOJIIOAATh Mepbl MPOPUIAKTUKU WH(EKITMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NPUPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
KU3HEJEATEIIbHOCTH B YPE3BBIYAWHBIX CUTyalMsIX NPUPOAHOIO U TEXHOI'€HHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMi €10 ITpoOJIeMaMy, METOJO0JIOTHEH OHOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANIBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTMYECKUX 3a7ad, MOJEITUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOIIMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM NMPUPOJE B LIEJIOM U K
OTHCNbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIH30BAHUT
(coOnromenne mpaBWJI TOBEACHHWS B MPHPOJE, OXPaHbl BHIOB, OJKOCHCTEM, OHocheps),
COXpPaHEHUHU COOCTBEHHOI'O 3[0POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOIEHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecredeHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B UpEe3BbIUaiHbIX
CUTYalUsX IPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUs OMOJIOTMYECKUX
3HAHUN U YMEHUH B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYYAIOUIMMUCS WHIUBUAYATbHON
o0pa3oBaTeNbHONl  TPAeKTOpUHU, CHOCOOCTBYIOUIEH mMoOcienymimeMy npodhecCHOHATbHOMY
CaMOONPEJIEIICHUI0, B COOTBETCTBUU C WHIMBUIYaJIbHBIMU HMHTEPECAMH U MOTPEOHOCTAMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HW3yuyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeno),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p opranu3anuoHHBIX (OPM, METOJIOB B CPEICTB 00YUEHUSI OUOTIOTHUHU OCYIIIECTBIISETCS
¢ yu€ToM cHenu(UKH ero coJepKaHus U HAMPaBICHHOCTH HA MPOJIOJDKEHUE OMOJIOTHYECKOro
00pa30BaHUs B OpraHU3aLUAX CPEeTHEro MPO(EeCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNnbHBIM YCIOBUEM IMPU O00Y4EHUHM OMOJIOTMU Ha YriyOJI€HHOM ypOBHE SIBJISETCS
MpOBEJCHUE J1AaOOpaTOPHBIX U MpakTHueckux padoT. Takke ywyacThe oOydarommxcs B
BBITOJIHEHUH MPOEKTHBIX U y4eOHO-NUCCIIE0BATENIbCKUX Pa0OT, TEMAaTHKA KOTOPBIX ONpeAesseTcs
YUUTEJIEM Ha OCHOBE UMEIOINXCS MAaTEpUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX NPUPOIAHBIX
YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHas 6MosIOrusl — KOMILJIEKCHasE Hayka. KpaTkas vcropusi pa3BUTUs OHMOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOMCKOBBIE HAYYHBIE UCCIIEI0BaHUs B OMOJIOTHH.

3HavyeHrue OuojoruM B (POPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6noaorueil. 3HaueHne OUOIIOTUH B IPAKTUUECKOM AEATEIbHOCTH
YEJIOBEKA: MEJUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JemMoHCcTpauMu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. U. Bepnanckuii, U. I1. [1anos, Y. . Meunukos, H. 1. BaBunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOJIOrMYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer uydeHus ounonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYHMBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBINA, TKAHEBbIN,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUI),
o6uocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBanus mMarepuu. Hayku, nzydaromue *HUBble CHUCTEMBl Ha Pa3HBIX
YPOBHSIX OpPraHU3alLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabGmrioneHue, mzMepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM W HE3aBUCHUMOU
nepemenHoi. IlmanupoBanme skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [IoHsATHE BBIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornyeckux AaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJbTaToB. [[pMUnMHBI MCKaKEHUS PE3yJbTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bHonoOrnyeckue CUCTEMBI»,
«CBoiiCcTBa )KMBOW MaTepun», «YpOBHU OpPraHU3aluu KUBOM NPpUpOIbD, «CTpOeHUE KUBOTHON
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOr0 OPraHn3May, «brnoreoneHos»,
«buocdepay, «MeTobl U3YISHUS )KUBOIH TPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE AJIs TPOBEICHHS HAOIIOJCHUN, U3MEPEHUIA,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHue pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-(QYHKIHOHAIbHAS €IUHULA KUBOTO. VCTOpHS OTKpBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeToJ MEuUeHbIX aTroMoB, AudQepeHnHanTbHOe  EHTPU(YTrupoBaHUe,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemoHCcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBII MUKpOCKOMm», «McTopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, XUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHnme MeTONOB KIETOYHOW Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOpUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BELIECTBa KIETKH, UX Onosiornyeckast posib. Poib KaTHOHOB U @aHMOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TperuuHas, 4yeTBepTHYHAas CTPYKTypbl. JleHaTypauus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O0€IKOB. [Ipuonsi.

VYraeBoasl. MoHOCAaxapuabl, AUCAXaPHIbl, OJIUIOcaXapy bl U monucaxapuipl. OO miaxn
CTPOEHUs M (PU3UKO-XMMHUUECKUE CBOMCTBA yriieBoA0B. bronornueckue GpyHKIMM yrieBoa0B.

Jlumuael.  TmapodmneHO-rHIpOodoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCT.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenune nyknenHoBbIX KuciOT. HykiaeoTumisl.
[Tpunuun xommuieMeHntapHocTtH. IlpaBmino Yapradgda. Crpykrypa JIHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B Mojiekyine AT®. buonornueckne
¢byakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMoXuMU4eckue M OMo(pu3NYecKHe HCCIel0OBaHHUsA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekynl. Moodenupoeanue cmpykmypvl U @QYHKYui
ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanuieckuii Cunmes OUOMONEKY U UX
HeNnpupoOHbIX AHANO208.

JleMoHCTpanuu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLEN.



Tabmunpel u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YriieBoaoB», «CTpoeHHEe MOJEeKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4eckas mocyzia 1 00opy1oBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C OMOIIbIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccienoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(yHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Crpoenrie 1 (QYHKIIMOHHUPOBAHUE DYKAPHOTHUECKOW KiIeTKH. [Imazmarnueckas meMOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOpPT BeHIeCTB dYepes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIA aKTUBHBIA TpaHcmopT). IlomynmpoHumaemocts MeMOpanbl. Pabora
HATPUI-KaJIMEeBOr0 Hacoca. JHAOIUTO3: MUHOUTO3, paronnTo3. Dk30unTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTEeHU, rprOoB.

[Mutonnazma. Lluto3ons. Llutockener. JIBmwkenue mutorsazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIC OpTaHOWIBI KJICTKHU: dHAomIazMaTudeckas cetb (DI1C), ammapar ['onbmkwy,
JU30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue rpaHylspHOro peTukyinyma. Mexanusm wnanpasnenus oderkos 6 IIIC. Cunte3
pactBopuMbIx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHyssipHBIiT)
SHIIOIIA3MaTHYeCKUi peTukyayM. CekperopHas (GyHKums amnmapara [ombmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumodbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICHIMX
pacTeHUN.

HemeMmOpanHnbie opranoujsl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
Mmuxpogunramenmol. MBIIIIEUHBIE KIETKH. AKMUHOBblEe KOMNOHEHMbl HEMblLULEYHbIX KIemOK.
MuxkpoTtpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpoTtpyOouku ruToriasmel. LlenTpuons. berku, accoyuupoganuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obosouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKIUH.
Snepublii GenkoBbli MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThuHa — TUCTOHBI. J{uHamuxa s0epHou
0060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusi.  CpaBHHUTENbHAsh  XapaKTEPUCTHKA  KIETOK  JYKApUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpaL U1



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOMN
KJIeTKn», «CTpOeHUE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUW», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l/3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Ia3mMonn3a U JCMIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax».

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccuMUIAIMS U JUCCUMWIIALUSA — JIB€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BElleCTB:
aBTOTPOGHBIN U TeTepOoTPOdHBIA. YUyacTue KUCI0poa B OOMEHHBIX MPOLECCax. DHEPreTHUECKOe
oOecneueHue kietku: npespauieHue AT® B oOmeHHbIX nporieccax. epMeHTaTUBHBIN XapaKTep
peakuuii kieToyHoro Metabonusma. GepMeHThl, UX CTPOEHUE, CBOICTBA U MEXAHU3M JIEHCTBHSL.
Kodepmentsl. Otinnuus pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OeNKU-MHTHONTOPBI.  3aBHCHMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pPa3IMYHbIX
(bakTopoB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BEINECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oxcuzennvlli  omocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTh (DOTOCHHTE3A.
Biusinue pa3nuuHbIX GakTOpoOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpasue  OpraHu3MOB-XE€MOCHHTETUKOB:  HUTPU(PHULUUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXKeHUS U MX HCIIOJNb30BaHHE
4eJ0BEKOM. AHa’poOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACIICTIIIEHUE TITFOKO3bI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHAPUH B MpoIEeccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciautenabHoe (GochopuiinmpoBaHHE.
Onepeusi membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB IMepel  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOT0 OOMEHa.

JleMoHCTpanuu

[Toptpetsr: [Ixk. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «PoTocUHTE3», «IHEpreTuyeckuii oOMeH», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padora «/3y4eHre KaTaIuTHIeCKOM aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
aMuJIa3bl WM KaTajlasbl)».



JladopaTropnasi pab6ora «l3yueHue (pepMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKaX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI».

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIunel TpaHCKpUNIUK: KOMILJIEMEHTapHOCT,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIOT. Postb pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB Y TPOKapHoT. [ unoreza onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHsblii romeocTas.

Bupychl — HekiieTouHble ()OPMBI KU3HU U 0OMUTraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHbie 3a00neBanus 4enoBeka, ;KUBOTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatar) cmpyxmypHuix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoOHCTpaL U

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUH.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupycem,
«baxTtepuodarm».

IIpakTuyeckas padora «Co3ianue MOJIEIH BUPYCay.

Tema 8. /Ku3HeHHBbIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaronux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(Pa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIIAPALIEIBbHOCTh. MeXaHu3M
permukamuu [JHK. Xpomocomser. Ctpoenue xpomocom. TeroMepsl 1 TenoMepasa. XpoOMOCOMHBII
Ha0Op KJIETKU — KApUOTHUIL. JIMIUIOMIHBIA M TarmIoOMIHbI HaOOphl XpOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpOLEcChl. THIIbI
muTo3a. Kaprokunes u nutokunes. buonornyeckoe 3HaueHNE MUTO3a.

Perynsammsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieToyHasi THOENb —
arornTo3s.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxue
MoO0enu YHKYUOHUPOBAHUS KILeMKU.

JemoHCcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnass padora «HabmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanpHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe Leioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAs, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PaCHOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUITBI )KUBOTHBIX TKAHEW: AMUTEIINANIbHAS, COSTUHUTEIbHAS,
MblIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMA U PACIIONIOKEHHUS TKAaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuii. CKkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JBmwxeHue opraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOUHBIX PACTEHUH: TPONMM3MBlI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednekc. CkeneTHbie
MBI U UX paboTa.

[Iuranue opranmszmos. [lornoieHne BoAbl, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [luTanue >KUBOTHBIX. BHYTpUNONOCTHOE W BHYTPHUKJIETOYHOE ITHILEBAPEHHE.
[luraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Hpixanue opraau3MoB. [[pixanue pacrenuid. J{prxanue >kuBoTHBIX. Juddy3us razoB uepes
MOBEPXHOCTh KiIeTku. KokHoe npixanue. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErodHOE
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHasi cHCTeMa 4YeloBeka. MexaHus3m
BEHTWIALINH JIETKUX Y TITUIl U MIIEKOMTUTAIOMUX. Perymsmus npixanus. [[pxaTteabHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KHUBOTHBIX M dyenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwus.



OBOJIIOLIMOHHBIE YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX YKHUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Boinenenune y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BoiaeneHus. OuibTpalys, ceKpelus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3p MOJIOCTH Tela C KPOBEHOCHOH U
BBIJICIUTENILHOM CcUCTEMaMu. BpbljeneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. OOpa3zoBaHue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y 0JIHOKJIETOYHBIX OpraHiu3MoB. Cropbl OaKTepuil U HUCTHI
NpOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOW H
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX IPOU3BOAHBIC. 3allMTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieU(PUUIECKUH UMMYHHUTET. Teopuss KIOHAJIBHO-
cenektuBHoro ummyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. Pa3pakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisinus y pacteHuil. PocToBble BeleCTBA U HX
3HAYCHHE.

HepBHas cucrema u peduiekTopHasl peryisinusi y >KHBOTHBIX. HepBHas cuctema um eé
OTZENbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbI y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi ¥ SHAOKPUHHAs CHUCTEMa KUBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBuEe TrOpMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL Ul

IToptper: U. I1. ITaBnoB.

Tabmumel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctediss», «CTpoeHHE IHCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cHucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIiby, «MMMyHUTETY,
«KumeynomnonoctHbie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema mnrtuny, «HepBHas cuctemMa MIIEKOMUTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPhl KOMHATHBIX PAaCTEHUM, TepOapun pacTeHUI Pa3HBIX OT/AENIOB, BIAXKHBIC MTperapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUIEKITMN OECITO3BOHOYHBIX )KHBOTHBIX, CKEJIET YeJIOBEKA,
o0opyoBaHue ISl JEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH, pacleTIeHUs
Kpaxmalia u 6eTKOB Mo AeicTBreM (EepMEHTOB, 000PYI0BaHHUE IS JEMOHCTPAILIUU OIBITOB 1O



U3MEPECHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXaTEJIbHBIX JBWXXEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yyeHre TKaHel JKUBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJIIYasi BereTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. I[lonmoBeie kneTku, wiam ramersl. Meio3. Craaum Mmeio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pazputue. ['amerorenes y ;kuBoTHbIX. [1osioBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MoJI0OBbIX KIETOK.

Om1o10TBOpEHHE W IMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOJIOTUSl — HAyKa O PA3BUTHU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHE3a )KUBOTHBIX (Ha MpuMepe JArymkn). Jpobnenwue.
Tunbel npobnenust. /Jemepmunupogannoe u HedepmMuHupoganuoe opobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJIEHUsT MIIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apOIbIIa (AMOPHUOHATIbHAS HHTYKITHS ). 3aKIIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJIbTaT HepapXUICCKUX B3aMMOJICHCTBUI IeHOB. BiusHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIIO3BOHOYHBIX M TO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunel pocta XUBOTHBIX. DakKTOpbl PETYJSIMUM POCTa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh KaK OMOJOTUUECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodgut. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBopeHe U
pa3BUTHE PACTUTENIbHBIX OpPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHHII.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYIISAIMNA OHTOTEHEe3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuupl 1 cxembl: «BereratnBHOEe pa3sMHOXKEHUE», « TUTIBI 0ECMONIOr0 Pa3MHOXKEHUS,
«Pa3sMHOXEHUE XJIaMHJIOMOHAAb», «Pa3sMHOXXEHHE OBIVICHB», «Pa3MHOXXEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Haa,
«OCHOBHBIE CTaANHN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHey, «Pa3BUTHE MAICKOTO KYKay,
«Pa3zButne capanum», «Pa3BuTue nATYmKH», «J[BOMHOE OMIOAOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHuEe CEMSH OJHOJOJBHBIX M JIBYJOJBHBIX PAacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanmycTbl», «KU3HEHHBIN LUK MXay, « KU3HEHHBIN IIUKJI MAOPOTHUKAY, <« KM3HEHHBIN
LUKJI COCHBI».



O0GopynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIIEKICTOK U CIIEPMATO30UIOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH O3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTiu renetuku. Padorsr H. K. Konsrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS. U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IEHbl, AJbTEPHATUBHBIC NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA IPU3HAK, T'OMO3MUIOTAa,
TeTepO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TC€HETHKU:
TUOPUAOIOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HUCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpermubanue. [lepBoiii 3akoH MeHemns — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH MeHaens: — 3aK0H pacllerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpelIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTOuHBIH ~ XapakTep  HacieIOBaHUS.
Pacmiennienue npu3HaKkoB MPpU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTOI0OrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsI HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTepOoraMeTHBIM MOJ. ['eHeTuyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnedorponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUIT KOHTPOJb pA3BUTHUSI PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKXkKe
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YyHKIMN. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MHKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHHUsl HacJleICTBEHHOW MHGOpMaluu B MOKOJIEHHSIX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnmemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe noMmunnpoBanue», «CLUEIIEHHOE HACIeI0BaHUE
MPHU3HAKOB y Apo30huibhy, « eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb JAJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi TMOPUAOB MEPBOrO
MOKOJICHHSI M PACUICIUICHUS] TMPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMK CUEILUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ylabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(OUITBD».

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopelictBie reHoruna u cpeabl npu (GopMupoBaHHHM (eHoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHbIE NPU3HAKU. BuUIBI  M3MEHUYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (hopMUpPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAITMOHHON H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYMBOCTH B CO3JIAaHUU T€HETUICCKOTO pasHOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtanonHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUMPOBAaHHBIE MYyTallMH. SIAepHbIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckne W TMOJOBbIe MyTanud. [IpuYMHBI BOSHUKHOBEHHUS MyTamuil. MyTrareHbl U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX Gakmopos 6 Hacie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoHCTpanuu

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

Tabmuupl 1 cxembl: «Bunbl usmeHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KomOuHaTHBHAS H3MEHYUBOCTEY, «Melo3y», «OmiogoTBopenuey, «I'eHeTndeckue 3a001eBaHus
yesnoBekay, « Buasl myramuin.

OOopynoBaHue: >KMBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciaemoBaHue 3aKOHOMEPHOCTEH  MoAU(HUKAIIMOHHON
n3mMeHunBOCTH. [locTpoeHre BapUallMOHHOTO psijia M BApUAILIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaiuu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YEJIOBEKa.
MeTonbl U3Y4YeHUS TEHETUKH YENIOBEKAa: MeHEANIOTMYeCKUi, ONMM3HEI[OBBIN, [UTOTeHETHIYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJIEKYISIpHO-TeHeTHuYeCKuid. COBPEMEHHOE ONpeIesICHUE



TE€HOTHIA: TOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momompto [11[P-
ananu3a. HacnencrBennsle 3a00eBanus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApacloONOKEHHOCThI0. 3HAUEHHUE MEJAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-reHeTH4YecKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIE KJIETKU. [[OHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3mueckoMy H
XUMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckass MpeapacroiaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoOHCTpaLuu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabl M3YUYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkACHHUE CEeNEeKIUM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOT0ooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH FTOMOJIOTUYECKUX
pAOB B HacleACTBeHHOM m3meHuuBocTd H. M. BaBumioBa, ero 3HaueHue Uil CENEKLIMOHHOMN
paboTHL.

MeTtopl ceneKinoHHOM paboThl. MIcKyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C ITOMOIIBIO OIICHKH (PEHOTHUIIA TTOTOMCTBA M OTOOP MO T€HOTHITY C MOMOIIBIO aHAIN32
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENEKIHMOHHOW paboThl. PamuanoHHbIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHne TeHOMHOTO PEIaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK st momydenus
MCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpHaM3anus. bBIM3KOPOICTBEHHOE
CKpelIBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uil ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtanéHHas TUOpUIU3ALUA.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUHUU pacTeHUd u
JKUBOTHBIX. «3€1EHAsl peGoNIOYUsLY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH W MX JMKUX
poauyel A co3aaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4uciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008aHULl, Nepedosblx uoel u
nepcneKmuBHbIX MexHoI02Ul.

JleMOHCTpaL UK

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

Tabmune! 1 cxembl: «L{eHTpBI MPOUCXOKAECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH», «METOIbl CENEKIINN,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHue METO0B CENEKIIMU PACTCHHIN.

IIpakTyeckas padora «IIpuBuBKa pacTEHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO35IMCTBO, B JJAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHass OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAEANE. Mukpoouronornyeckuii cure3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO NTOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PacCTCHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comaTtudeckuii smOpuoreHe3. Vcmonbp3oBanue
ralIoOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzosanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SAHIEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMuGUPOBAHUs U  MUKPOKIOHAIbHO20 — PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHuss U MEpCHEKTUBbI
XPOMOCOMHOW ¥ TEHHOW WH)XCHEPUH. OKOJIOTUYECKHE M JTUYECKHE MPOOJIEMbl T€HHOU
WHXCHEPUU.

Menunuackue o6uorexnosnoruu. [loctrenoMmuas mudposas menununa. ITL[P-nuarnocTuka.
MeTaboI0MHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcronb3oBaHUe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonHxeHepus
JUIs pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHH, CO3/JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEpPHOro OMONMPHUHTUHIA U ckadoIaUHra A PelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEJIbI0 oOecrneyeHus] KOMOMHUPOBAHHOM 3alUTBI OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsI YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuupr u cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexXHOIOrns — BayKHEHIIas MpOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPEACTABJIEHUA B OMOJI0THI
OpomononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymmue cunbl dSBodonuu  BugoB 1o Y. JlapBuHY (BBICOKas WHTEHCHBHOCTH
pPasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouonorus. 3HaueHue 3BOJIOLMUOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoHCTpaL Ul

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoid npupoas! (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cyuiects (1o Jlamapky)», «Mexanu3m (popMHUPOBAHUS MIPUCIIOCOOICHUN Y PACTCHHIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cyiecTBoBaHue», «I[lopoasl romydeit», «MHoOroodbpasue KyiabTypHBIX HopM
KanmycTel», «[loponbl AOMaImIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHONICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKCHUS
CUHTETHUYECKON TEOPHH SBOIIOIIHI).

Tema 2. MuUKpO03BOIIOLUSA U eé Pe3yJIbTAThI

[Tomymsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIiiMK KaK
3JIEMEHTAapHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeThudeckoro paBHoBecus Jlk. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUE CHIIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
Komb6unarupHast usmeHuuBOCTh. peli reHoB — ciryyaiiHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
anneneid B nonynsanusax. Jddext ocHoBarenss. Ipgexm dymuviiounozo eoprviuika. CHudiceHue
2EHeMU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. Ilposseienue s¢ghghexma opeiigha 2eros 6
oonvwux U manelx nonyiayusx. Murpanun. V3onsmus  momynsnuii:  reorpaduveckas
(mpocTpaHCcTBeHHAas ), Orosoruyeckas (penpoIyKTUBHas).

EcrectBennblii oTO00p — Hampabmstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOOpa: NBMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoO1eHnit y opranu3mMoB. ApoMop¢o3sl 1 uanoanantanuu. [Ipumeps! npucrnocodaeHui y
OpraHu3MoB:  MOp(QOJOrHYecKue, (PU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
N3onsauus — ximroueBoil ¢dakrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATpUYECKOe (PKOJIOTHYECKOe), «MTHOBEHHOE
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponp  »BoOmIOIMOHHON OuOMOTMM B  pa3pabOTKe HAay4YHBIX METOJOB COXpaHEHUs
6uropazHooOpazus. MUKPOIBOIIONUSA M KOIBOJIOLUS IMapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLun

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

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTbY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposBieHHS 3akoHa Xapau—BaiinOepra», «J/IBwKymme CHIBI  DBOJIOIUN,



«IKOJOTUYECKasT M3OJIAIMS TOMYJSIUid ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI 1AaypcKoit», «[lomyssiiMoHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBeHHOro otbopay, «Popmbl OOpbOBI 32
CYyILECTBOBAHHEY, «MHIyCcTpHalIbHbII MEJIAHU3M», «KuBble HCKOIIaEMBbIE»,
«IloKpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka »KHUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumoOOpazoBaHMEe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTMUYECKOe BMJI000pa3oBaHMe BHMJOB CHHUL, «[lomuruionasl pactenuii», «KamycTHo-
peneyHbI THOPHIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, dydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesia NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MaKpolsBoitoLMU. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiau. BUIbI-90HIEMUKN U PETUKTHI.

DOMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS HBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBU3Mbl. MoneKyIsspHO-
FEeHETUYEeCKHne, OWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["'omonornynsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallM1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBuWjia)  dSBONMOUMHU. [lpunyun  cmeHvl  PYHKYUU.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl U cxembl: «PUIOreHETUYECKUH Psi/l JTOIAan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble TaOpOTHUKMY, «buoreorpaduueckue
30HBI 3emuny», «Jpeiid koHTUHEHTOB», «Pemukthl», «HavanbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE Y AaHAJIOTUYHBIE OPTraHbl», «PyIUMEHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpPHI 4YeJOBEKa W UIMMIIAH3e», «lJ1aBHbIE HampaBJIEHUS
3BOJIIOLIUNY, «O01IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue u pa3BuTHe :KM3HU HA 3emJie

HayuHnble rumotessl MpPOMCXOXKJIEHUS >XU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPENCTABIECHMSI O 3apOXKACHUU JKU3HU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onbltaMmu @. Penn, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBomroIMK. [InaneTapHas (reosorundeckasi) 3BOJIOHS.
XuMHUECKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pazoBanue noinuMepoB u3 MoHOMEpOB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3za nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rumotesa .
Mémnnepa. Pubosumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHUE NMPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKaaa: 30HbL, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3tanel oprannyeckoil 3Bostounu. [[osiBIEHHE U 3BOJIIOUMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emisie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  I'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIONMU BhICIIUX pacTeHud. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHU U 3aBOeBaHue UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHUIA.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIUS TO3BOHOYHBIX. [Iponcxoxacane aMpuOuilt M penTHITH.
[TpoucxoxaeHne MIICKONMHUTAIUX H NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30i, Me30301,
KaifHO30H. O01as XxapaKTepUCTHKA KJIMMaTa U Te0J0rHYecKuX mpoueccos. [losBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YyCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMocQephl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN Kpu3Hc, ero ocodeHHocTu. [Tpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. [lacrep, 1. . Meunukos, A. U. Onapun, k.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxeHus: xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHMuecKon
sBosmoLnny, «I['eoxpoHosmornueckas mkanay», «HadanpHble 3Tanbl OPraHUYECKON HBOJIFOLUNY,
«Cxema 00pa3oBaHUs HYKapHOT NyTEM cUMOUOreHe3a», «Cucrema sxuBoit mpupoas», «CtpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PUHHOPUTBY, «OAHOKIETOUHBIE BOJOPOCINY,
«MHoOrokneTounsle Bogopociun», «Mxu», «llamopoTHukm», «l'0J0CEMEHHBIE pACTEHUNY,
«Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS >KUBOTHOIO MHUDPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llmockue yepBn», «HineHuncroHoruey,
«Pb10BI», «3emMHOBOIIHBIEY, «lIpecmbikatommecs», «lItuupy, «Muekonuraromume», «Pa3purue
JKU3HU B apXeMCKON spey», «Pa3BUTHE XKH3HU B NPOTEPO3OMCKON 3pe», «Pa3BuTHe XU3HH B



Mae030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OGopynoBanue: repOapud pPAcTEHUH pPa3IUYHBIX OTJENOB, KOJJICKIMHA HACCKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onsiToB Muniepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopHasi pabora «lV3ydyeHMe W OINHUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOB.

IIpakTnyeckas padora «3yuenne ocoOeHHOCTEH CTPOCHUS PACTCHUIN PA3HBIX OTIEIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue yeJ0BeKa — AHTPONOreHe3

Pa3nensl u 3a7aun aHTpONoJI0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOXKJIECHUHU 4YEJIOBEKa. PenuruosHeie BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTBO uenoBeka € KUMBOTHbIMU. (CHcTeMaThyeckoe IIOJIOKEHUE YeJIOBEKa.
CBugeTenbCcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonorndeckne, (U3NOIOT0-OMOXUMUYECKHE, TOoBeAeHYeckne. OTIWYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra ¥ BTOPOM CUTHAIbHOW CUCTEMBI.

JIBroky1ue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OUOIOruYecKre, conranbHble. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHBIE CTauU aHTpoIIOreHe3a. Pannue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHHME TOHTHABI — OOIIHe MPEIKU YeI0BEKOOOpa3HbIX 00€3bsH U JI0JCH. ABCTPaIONUTEKU —
JIBYHOTHE MPEIKU JIoAci. YeloBeK yMellbli, MEepBble U3TOTOBICHHUS Opynuil Tpynaa. YenoBek
NPSIMOXOJALINIM 1 TEepBbIN BBIXOJ Jojed 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa U YesloBeKa pa3yMHOro. YenoBek HeaHJepTallbCKUi
KaK BHJ JIOAECH XOJOIHOro KiIMMara. YenoBek pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUMI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX 4YeIOBEKa.
MyTtaumonHsli nporece U nonumopdusM. IlonynsuroHHble BOJIHBL, Apei] reHoB, Murpanus u
«3¢ ekt ocHOBATENS» B MOMYISIIIUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pachl. [lonsitue o pace. bonbuinme pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
IyTU paccelieHus 4YeJloBeKa M0 IulaHere. EauHCTBO  yenoBedeckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYKarolen
cpensl. BnusiHue reorpaguyeckoil cpensl U apelda reHoB Ha MOPQOJIOTUIO U (U3HOIOTHIO
YyeJioBeKa.

MexXauCUMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOIMOHHAA ~ AHTPOINOJIOTMST M MAJCOAHTPOIOJIOTHMSI  YEJIOBEUECKUX  IOMYJIALHUM.
buocouuansHple  HccrnedoBaHHMA ~— OpUPOAbI  YeloBeka.  VccimegoBaHMe — KOJBOJIOLUHU
OHMOJOTUYECKOT0 U COLMAIBHOTO B YETIOBEKE.

JleMoHCTpanun

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.



Tabmumpl u  cxeMbl: «MeToasl  aHTPOMOJIOTHHY», «['OJTOBHOW MO3r deloBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4eloBeKa U CKeNeT IMUMIIaH3e», «PyauMeHTHl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «IJBOJIOLMOHHOE [JPEBO UEIOBEKa,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek NpAMoOXoaamuiny», «JleHuCOBCKHIl YeTOBEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITalbl 3BOJIIOIUN YEIOBEKAY,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEHN, MPEMETOB MATEPUAIbHON KYJIBTYpPbl IPEIKOB
4eJioBeKa, penpoaykiuu (potorpadun) KapTHH ¢ MUGOTOTHISCKUMH U OUOICHCKUMHE CIOKETaMHU
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YejJoBeKa U Yepena IIMMIIAH3€, MOJENb KUCTH 4YelIOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopnasi paGora «M3yueHue OCOOCHHOCTEH CTPOCHHS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUN YETOBEKay.

Tema 6. JKo010THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe 3Kojoruu B Tpyaax A. I'ymbomnbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOEeHUA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHbeie. MogenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKPY)KAOIIEH Cpellbl: JTOKAIbHBIM,
pPErHOHAIIbHBIN U TJI00AJILHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

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

Tabmuiel u cxembl: «Paznensl sKodoruny, «Metoasl skoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH CpebD».

JladopaTopnasi padora «/3yueHrne METOI0B KOJIOTHIYECKUX HCCIIETIOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUA

Oxonoruyeckne (GakToOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukanus
HKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuoTHYecKue, aHTpornoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS IKosornyeckux gaxtopos. [Ipasuno munumyma (K. [npenrens, FO.
JInbux). TonepaHTHOCT. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JlelicTBue pa3HBIX y4aCTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CUrHanmpHas poib cBeTa. GOTOnepruoin3m.

TemnepaTypa kak dKonoruueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL
[lolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEPKaHUIO
BogHOrOo Oanmanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [IpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHOH (opme. JKuzHenHsie (Hopmbl
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHYECKMX  B3aMMOJACHUCTBHM:  KOHKYpPEHIIMA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HaUYCHUE OMOTHYECKUX B3aMMOICHCTBUN MJIsi CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHUECKUE aJanTalliil XUBOTHBIX», «Cpeasl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKn3HeHHBIE POPMBI pacTeHUIY, «KH3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay, «llemm mutanusy,
«XuiaudectBoy, «Ilapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanuzmy».

OGopynoBanue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETONIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuu 1 KOJJIEKIUHU TETI0T0ONBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHIA,
gyydyejna NTUL U 3Beped, repbapuu pacTeHHi, OTHOCSIIUXCA K TUrpoduTam, Kcepodutam,
Me30(HuTaM, KOMHATHBIE PACTEHUS TaHHBIX TPYII, KOJUIEKIIH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TepOapuM M KOJJIEKIMHM pPacTeHUH W JKUBOTHBIX, OOJajalomux dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM >KM3HM, TepOapuul W KOJJICKIUU
PACTCHHI W KUBOTHBIX Pa3IMYHBIX JKU3HCHHBIX ()OPM, KOJUICKITUH KUBOTHBIX, YIaCTBYIONIUX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopnasi pabora «BrIsiBIeHHE IPUCTOCOOIECHUI OPTraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCTOCOONEHUN OpPraHU3MOB K BIHSHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rusi BUAOB M NOMYJIAIMI

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsinuu. [lomyssimust kak Ouojornueckasl cucreMa.
Pons HeomgHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(GbopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI Momyisiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOmyisaiud. J{nHamuka
MOMYJSIIAK U e€ perynsnus. buotTnueckuii moTeHnuan nonymisnui. MoaenupoBaHue TMHAMUKA
nomynsiiind. KpuBbIE poCTa YUCICHHOCTH momyisinuu. KpuBble BbDKHMBaHHS. Perymsmus



YUCIIEHHOCTU TMOMYNSLMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
Oxonorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonstue 00 »sKoMOrMuecKko Hume Buaa. Mecroodutanue. MHOTOMepHas MOZENb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHnuansHas u
pean30BaHHas HUIIIH.

Bun xak cucrema nomymsuuil. Apeansl BUIOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUTpaluil JKUBOTHBIX. buoiornyeckue HMHBA3UU
Yy>KEPOIHBIX BUIOB.

JleMoOHCTpaL U

IToprper: Ix. WM. XaTunHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTepUCTHUKU nonyasuuny, «lIpoctpancTBennas
CTpyKTypa mnomyisiuun», «Bo3pacTHeie mnupamuapl nomynasuun», «CKOpOCTh 3aceleHHs
MOBEPXHOCTU 3eMJIM pa3IUYHBIMH opraHuzmamuy, «Monenb skosoruueckoi Humwm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCEECHUIOY.

Tema 9. Jkos10rus coodmEecTB. IKOJOrH4eCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. k. Tencnm). DyHKUHOHAIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nerm u cetu. Adbuornyeckre OJI0KH 3KocHcTeM. [10YBBI M HITBI B IKOCHUCTEMAX.
KpyroBopoT BeuiecTB v MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH 3KocucTeMbl. bromacca u npoaykius. JKOJI0rH4ecKre MHUpaMuIbl
yucesl, OMomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @anykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U UX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CMvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa u dayna.
CuHaHTponu3anusi ropoJckoi ¢ayHbel. buomormueckoe W  XO3AHCTBEHHOE 3Ha4YeHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OpraHM3MOB B 3KOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (kirouesvlx 6u008) 6 GyHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEKHBIMU DKOCHCTEMaMH. Y CTONYMBOCTH
OpraHM3MOB, MOMYJSIUHA U 3KOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUNl  pA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTOoI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JeMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKkTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa YHcen», « IKOJIOTHYecKas mupaMuia OnomMaccen», «IKOJIOTHUECKas
nupamuia sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nocie noxapay, « JKocucTemMa o3epay, «ArpoueHos3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypooskocuctemy».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejla INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «3yyeHue u onrcanne ypo0IKOCUCTEMBI».

JladopaTropnasi pa6ora «/3yueHnue pa3HOOOpa3usl MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HbIX IKOCUCTEMAX ).

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayopaBy, Oepe3HsK, €1bHUK, Ha
CYXOJIOJIbHBIIN UM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapuas 00oj04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouochepsl U ero PyHKINU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIU: TYH/ApA, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENU, CaBaHHbI, IIyCThIHHU, TPOIIUYECKUE JIECa,
BBICOKOTOphsl. KiMmar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS ®KUBBIX CUCTEM, OI[EHKA UX PECYpPCHOTO MOTEHIINAaa U OMOChEpHBIX
GbyHKLIN.

JleMoOHCTpaL U

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

Tabmumet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azota B mpupoe», «KpyroBopor
yriepojia B npupojzie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OMOMBI Cymny, «Knumatudeckue nosica 3emuny, « Tynapay, «Taiiray, «CMemanHbIi
necy, «llupokonucTBeHHBIH ecy, «Ctenby, «CaBanHay, «[lycTbiHgy, « Tponudeckuii jJecy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxkawumias cpeaa

DKOJIOTHYECKHUE KPU3UChI U UX TpUYHHBL. BosjaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEINIbHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIBLHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHLIMIBI OXpaHbl Hpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKHE TAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MpUpoAbl. PanroHanbsHoe
IOPUPOJIONONIB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEPOSITHBIE NIOCIEACTBHSL.

Pa3Butie METOOB MOHUTOPUHIA pA3BUTHUSL OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuble uccnedosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmembyl, obecneuusarouue 0OCMyn K UHGOPpMAYUU NO COCMOAHUIO OMOENIbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmem u cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIxX 9KOCUCTIEM.

JeMoHCTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHUe THIPOCchephD»,
«3arps3HeHIE TOYBBDY, «[TapHUKOBBIIA 3P PerT», «Oc000 0XpaHsIeMble IPUPOTHBIE TEPPUTOPHI,
«Mopenu ynpaBisieMOro Mupa.

O6opynoBanue: ¢potorpaduu oxpaHsieMbIX pacTeHUH 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHON KHUTH PErHOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpaMMbl MO OUOJIOTMH BBIICIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMHM U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABONOPSJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJIbTYpHOMY  HACJI€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOTo mpeamera «buonorus» IOIKHBI OTpaXKaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacIIMpeHNe KU3HEHHOTO ONBITa M OMbITa ACSITENIBHOCTH B MPOLIECCE pealn3allid OCHOBHBIX
HaIlpaBJE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydYaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JI€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITTIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MLHMIO 110 OTHOUIEHHIO K SIBICHUSAM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMEHHWE YYHUTHIBAaTb B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSIMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX M HCCIEIOBATEIbCKUX 3a]a4, YBAXXUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATETbHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYPY, IIPOIJIOE U HACTOALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTB OLIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHUH,
MOHMMAHUSA 3HAuYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIEC PEIICHMS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMUBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HH B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHUMAaHNE YMOITMOHAIIBHOT'O BO3ICUCTBUS KUBOM MPUPO/BI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pPOBOE MUTAHUE,
cOONIOZIcHNE TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH M OTABIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsIX, YTPOKAIOLIUX 3JOPOBbIO U )KU3HU JIHOJEH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ue;

TOTOBHOCTb K aKTUBHOM JIESATEIHHOCTH TEXHOJIOTHYECKON M COIIMAIbHON HANIPaBICHHOCTH,
CIOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOTHATH TAKYIO JEATEIHHOCTD;

MHTEpEC K pa3imuyHbiM chepam mpodeccHOHANBLHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HH,

7) 3KOJI0OTrNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIIeCTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOW KYJIbTYpbl: IPUOOPETEHUE OIbITAa IJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI JIs1 OKPY>KAIOILEN Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble IPU U3yYEHUHM OMOJIOIMU 3HAHWS U yMEHUs
IpPU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (COOII0AEHNE
IIPaBWI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BpEJ OKPYKAIOIIEH NPUPOJHOW cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYphl, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUs pYKOBOJCTBOBaTbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKlh M OOLIECTBEHHOMW IPAaKTUKM, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KyJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuuduku OMOJOrMM Kak HayKH, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3AaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B IMO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH M peleHUH Ipo0IeM COXpaHeHHsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OeCleYeHus
HOBOT'O YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOKUCKA MyTeH BbIXOJA U3 II00aNIbHBIX
HKOJIOTHUECKUX MpolsieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PAlMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCcOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHWU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHON T'PAaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit npu U3y4eHnu ONoIoTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMs SIBICHUMN
OKpYKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHME JelaTh O0OOCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelleHus
po0JieM B peaIbHBIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
MCCJIE0BATENBCKYIO AESITEIbHOCTh NHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHUU 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI



MeranpenmMeTHbIe pe3yNbTaThl OCBOCHHUS y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHBIE) OOIeHAyYHbIE TIOHITHS, OTPAXKAIOIINE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienupUKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJICHUE, U3MEPEHHUE, SKCICPUMEHT W JIPYTHE); YHHBEpPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (HYHKIMOHATBLHON T'PaMOTHOCTH W COIMAIbHON KOMIIETCHIIMM OOYYaroIIUXCs;
CIIOCOOHOCTH o0yJaromuxcst HCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC Y4YeOHBIC JCUCTBHS B II03HABATEIHHOW U
COITMATbHOM MPAKTHKE.

B pesynbrare usydeHuss OWOJIOTMHM HAa YypOBHE cpeaHero oOmero oOpa3oBaHHs Yy
oOyugatromierocss Oyayr copmupoBaHbl MO3HABATEIBHBIC YHUBEPCAIbHBIE YYeOHBIC NEUCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JCHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrpaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBj1ajeHNe YHHBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JJOrnYecKue JeHCTBHSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh MPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUS, KJIacCCH(PUKAIMK, OOOOIICHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHX IOHSATUN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPECIIATh IEIM JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yJIbTaThl JACITSILHOCTH C TIOCTABICHHBIMU ISIISIMH;

HCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI Uil OObACHEHUs (AKTOB U SIBICHUN KUBOU
TPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIE, TIO AaHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, ()OPMYJTUPOBATH BBHIBOJBI H
3aKJTIOYCHUS,

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh ITUIAH PEHICHHs TPOOJIEMBI ¢ YUETOM aHAIHM3a UMEIOLIUXCS MaTepUATbHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCJIOBHSX pPEATBLHOT0, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BBI€ HCCJIEA0BATEIbCKHE AeHCTBHUA:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON W MPOCKTHOW JESITeITLHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/IOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



UCITOJb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalry, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUYEOHBIX CHUTYalMsIX, B TOM YHUCIE IpPH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIAJECTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh LEJICHAIIPABJICHHBIM MOUCK NEpPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B IIO3HABATENbHYI0 M  IPAKTHYECKyl0  00jacTu
KHU3HEIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAyYHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
IPEeCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jMyYHbIE METOJAbl IpPU IOHCKE U O0TOOpe
Ouosiornueckoi nHpopMauu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIb30BAHUS HH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHMH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (QOpMYy MpEACTaBICHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

UCIOJIb30BaTh HAy4HBIM S3bIK B KauyecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYEecKOMH
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJ€Th HABBIKAMU pACMO3HABAHUSA M 3alIMThl WH(pOpMalUMU, HHGOPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsgJiajienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUAMU:

1) o01enue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHME 33JaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXKICHHS OTHOCUTEJIbHO BBIMOJHEHMs] MpeJyiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANOra WINA JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallui, YMETh CMAT4aTh KOHQJIUKTHI U
BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcO0aMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM S3BIKOBBIX
CPENCTB.

2) COBMeCTHAS [1eATEeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobiaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
dbopM B3auMMOEHCTBYS NPHU peUIeHUH YueOHOM 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4i€Ha KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAWHHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIIATh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTEHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaHJbI B OOIINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3jIMUHBIX CHUTYyalUsX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJOTHYECKHUX 3HAHUI 1[E€JIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K XUBOW MPHUPOJIEC, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIBHYIO NESTEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIMsIX;

CaMOCTOSITENIbHO COCTABJISATH IIJIaH PelIeHUsl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3 PELICHHUE;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHHUIO MIMPOKOM IPYAUILIUU B Pa3HBIX 00IaCTSIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUU
JUISL OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;



3) npuHsiTHE CeOsl U APYruX:

MMPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

HNpUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX MIPU aHAJINU3€ PE3YIbTaTOB AEATEILHOCTH,

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C IO3UIMH APYrOro YeI0BEKa.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS coiepxaHus yueOHoro mnpeamera «buosmorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa oO0ecriedeHre MPOPUIBbHOTO 00YYeHHS 00yUYaromuXCs
6uonornu. OHYM BKITIOYAIOT: Crienn(pUIecKre It OMOJIOTUU HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEICTBUI IO OCBOEHUIO, MHTEPIIPETALIMY U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX, a TAKXK€ B peajlbHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynpTaThl IPEICTaBICHbI 10 TOAaM U3yUYeHHUS.

[IpeameTrHbIe pe3yabTaThl 0OCBOCHUS YueOHOTO npeamera «buonorus» B 10 knacce n0OIKHBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHUY €CTECTBEHHO-HAYUYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
OMOJIOTHYECKHE TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpPraHu3M, MeTaboJiu3M, TOMeocTas,
CaMOpETyJISILHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerouHas Teopus 1. IlIBannma, M. Illneitnena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOIO MOKOJICHHUSI, pACHICTIIICHUS, YUCTOTHI raMeT, He3aBUCUMOTro HacienoBanus I'. Mengens,
TOMOJIOTUYECKHX PSJOB B HacleAcTBeHHOW wu3MeHunBoctu H. W. BaBwiioBa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEPEHHUE, HAOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMI, )KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OHMOJOrMYECKHUX IPOLECCOB: 0OMEHAa BellecTB (METa00IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U T€TePOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpHoreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHHS,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOTe€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABIMBATh B3aWMOCBS3M MEXIYy OpPraHOMJAAMM KIETKH M HUX (QYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OpPraHoB M HX
GYHKIUSAMHE, MEXAY 3TanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
(deHoTHnoM u (hakTopamMH cpebl OOUTAHHUS;



YMEHHUE BBIIBIIATh OTIMYUTENIbHBIE NMPU3HAKU KMBBIX CHCTEM, B TOM YHCIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIB30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JJIs1 IOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIIIL;

yYMEHUE pelaTb OM0JIOrMYECKUe 3a/1a4H, BBISBIATh IPUUYUHHO-CIIEACTBEHHBIE CBA3H MEXIY
UCCIIETyEeMbIMH OMOJIOTHYECKUMH TMPOLECCAMHU U SIBIICHUSIMH, JIEJIaTh BBHIBOJBI M MPOTHO3BI HA
OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPATOPHbIE M MPAaKTUUYECKUEe paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIIBUraTh THUIOTE3bl, NPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopmynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJIYUYCHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaThb B y4eOHO-HCCIEN0BATEIbCKONH padoTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MeIUIUHe, MPOBOAUMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO IPEICTaBIATh
MOJIy4YECHHBIE PE3Y/IbTaThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHUE OIICHUBAThH STUYECKUE ACTICKTHl COBPEMEHHBIX NCCIICAOBAHHUH B 00JIaCTH OHOJIOTUI
U MEIUIMHBI (KJIOHUPOBaHME, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBIEHHOE H3MEHEHUE
reHoMa U CO3/IJaHH€e TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiiel npodecCUOHaIbHON AESTENbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITBCKOTO X03S1CTBA, MAIIEBON
IPOMBIIIJICHHOCTH, YII1yOJIATh 103HABAaTEIbHbII HHTEPEC, HAIIPABJICHHBII HAa 0CO3HAHHbII BEIOOP
COOTBETCTBYIOLIEH Ipodeccur U NpoaoJKeHHe OMOJIOTHYeCKOro 00pa3oBaHusl B OpraHU3alusaX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 11 kaacce 1ONAKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MeCTe U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBAa, a TaKXKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOIOIIONIB30BaHMS, U B (POPMUPOBAHMM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUHCKHX U 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OuoJioruu;

YMEHME BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAETCHUS U
[OHUMaHHE CYIIHOCTH OCHOBOIOJAraloIuX OWOJIOTUYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
sKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBodrormoHHas Tteopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSIX
sBomroiun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonacrsa K. M. bapa), npaBuna (Munumyma lO. JluOuxa,
HKOJIOTMUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3sl (runoresa «mupa PHK» V. T'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMH HAy4YHOTO T[IO3HAHUSA, WCIOJIB3YEeMBIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DJKOCHCTEM (OMHCaHHME, H3MEpEeHHe,
HaOJroIeHne, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOTIEHHBIX W3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE NPU3HAKU: BUAOB, OMOIreOlEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO | Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHJI000pA30BaHUs, BIUSHUS ABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCIOCOOTIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUsS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHHUE yCTaHABJIMBATh B3aUMOCBSI3U MEXTy ITPOIIECCAMHU SBOITIOLINH, ABIKYIIIMMHA CUITAMHU
AHTPOTIOTEHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIbHBIC PU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB DKOCHUCTEM, B3aUMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHU B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0O TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTelIbCTBa POJCTBA OPraHU3MOB pAa3HBIX CHCTEMATHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHM3MOB U Cpelbl OOWTAaHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUsS] MHOT000pa3usi BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJIBI U
4eJI0BEYECTBA,;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a1a4H1, BBISIBIIATH IIPHYNHHO-CIICACTBEHHBIC CBSI3H MEXKTY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TIOJyYCHHBIX PE3YIIbTATOB;

YMCHHE BBINIOJIHATE JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IMPOBEPATh HUX SKCICPHUMEHTAIBLHBIMU CPEICTBAMHU,
bopMyIUpys 1IETbh UCCIICI0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJHYHO TMPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHUIX;

YMCHHE OIICHWBATh THUIOTE3bl W TEOPHUHM O TMPOUCXOKIACHHM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, TMOCICACTBHAX W CIOCO0AaX MPEAOTBPAIICHUS TIIOOATBHBIX
U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIeH mpodheCCHOHALHON ICATEIILHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUIINHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35SHCTBA, MUIICBOW MPOMBIIUICHHOCTH, YIITYOJISATh MTO3HABATEIIbHBIN
WHTEpeC, HApaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOdECCHH U MPOI0KEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CpeIHEro MpohecCHOHATBLHOTO U BBICIIETO
o0OpazoBaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buoiorus kak Hayka
2 JKuBble cuCcTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuUMH4YECKask OpraHu3anys KIETKH 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallieHne S3HEPTUH B 9 |
KJIETKE
7 Hacnencreennas undopmarus u 9 0.5
peanm3anus eé B KIETKE '
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3sMHOXEeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTnka yenoBeka 3 0.5
15 Cenexuust opraHu3MoB 4 1
16 buoTtexHonOrHs ¥ CHHTETHYECKAss OMOTIOTHUS 4




17 Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoasnsie IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 IIpoucxoxaeHNE YeI0BEKA — AHTPOIIOTEHES 10 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
7 Opranu3Msl U cpesia 0OUTaHUs 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKHE
9 - 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas sKocucTeMa
11 Yennosek U OKpyXkarowas cpena
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITPOBEPAEMBIE HA EI'D ITIO BUOJIOI'MUA TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B MO3HAHUH 3aKOHOB MPUPO/IBI
M peIIeHHMH  JKU3HEHHO  B@XHBIX  COLMAIBHO-3TUYECKHUX,
1 HKOHOMHYECKHUX, IKOJIOTUYECKHX MPOOJIEM YEeIIOBEUECTBa, a TAKXKE B
pEIIeHWH BOMPOCOB PALMOHAIBLHOTO IMPUPOAOINOIB30BaHUSA, B
(GbOopMUPOBaHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOAE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenue cucremoll 3HaHM 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHUS, UCIIOJIB3YEMBIX B OMOJIOIMYECKUX UCCIEI0BAHUAX KHUBBIX
O0BEKTOB M 3KOCUCTEM (ONHMCaHUE, HW3MEpPEHHE, IPOBEICHHE
HaOroeHui); crocob6aMu BBISBICHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbIBUraTh FUIOTE3bI, IPOBEPSTh UX IKCIEPUMEHTAIbHBIMU
cpeAcTBaMH, (GOPMYIHMPYsS Lelb WCCIEAOBaHUs, AaHAIM3UPOBAThH
IIOJIyYEHHBIE PE3YJIbTAThl U A€JaTh BBIBOBI.

BhisiBieHME 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU BEJIUYHMHAMM,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BIageTh CHCTEMOW OHONOTHYECKUX 3HAHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraole OMOTOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KU3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIAIUS, SKOCUCTEMA,
OuorieHo3, Onocdepa; METaboIM3M, TOMEOCTA3, KIIETOUHBIA UIMMYHHUTET,
OuocuHTe3 Oenka, OWOMOIUMEPBI, TUCKPETHOCTh, CAMOPETYIISIIHA,
3 CaMOBOCIIPOU3BENICHUE, HACJIeICTBEHHOCTb, HW3MEHYHBOCTb,
SHEPr03aBUCHUMOCTb, POCT U PA3BHUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHas TCOpUA HACICACTBCHHOCTU

T. MopraHa, 3akoH 3apoppiiieBoro cxojactsa K. bapa, aBosmonmonnast




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOrooOpasusi ¥ IPOUCX0KICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o0 nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yaeHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Mennens; CUEIIEHHOIO HACIEA0BaHUs MIPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTHYECKMX psAIOB B
HacjeacTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHEeTHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapiieBoro cxozacTtsa K.
bapa; 6morenernueckmii 3akoH . ['exkens, @. Mrosiepa);
MPUHIHUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa FO. JInbuxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHoro OymboHa JDx.

Xonpetina, mukpocdep C. Dokca, prudosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OuoJ0oruYecKue 3aaa4u,; BBISABIIATH
IMPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATh 'CHOTHIIMYCCKUEC CXCMbI CKPCIIUBAHWSA OJIA PasHBIX THIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBS3M MEXKIY CTPOEGHHUEM U
(GYHKLIUSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CUCTEMAMM OpPraHOB Y PAcCTEHM, XUBOTHBIX U YEJIOBEKAa; MEKIY
sTanamMu oOMeHa BELIECTB; dTallaMH KJIETOYHOTO KA U AKU3HEHHBIX
LUKIOB  OpPraHU3MOB; JTalaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
OoOMTaHMSA;  TpOIecCaMd  SBOJMIONMHK;  ABMXKYLIIUMH  CHUJIaMHU
AQHTPOIIOTeHe3a;  KOMIIOHEHTAMHU  pa3UYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHW3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouochephl; CTpOCHUST OPraHOB W CHCTEM OPTraHOB PACTCHHH,

XKHUBOTHBIX, YCIIO0BCKaA, IponEeCCoOB KHU3HCACATCIIBHOCTH,




MMPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WH(POPMAIIUU U TIPEBPAIICHUS SHEPTUU, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, YMOpPHOrenesa, nocTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHu3Ma
(oHTOTEHEe3a), B3aUMOJICHCTBUS TI'€HOB, Te€TEPO3HCa; JCHCTBHI
UCKYCCTBEHHOTO OTOOpa, CTAaOWIM3HPYIOMIET0, MABIKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIONaTpPUYECKOro U
CUMIIATPHUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIMAHUA ABWXXYIIUX CHII
DBOJIONMK HAa TEeHO(OHA  MOMYJSALWHU; IPHCIOCOOICHHOCTH
OPraHu3MOB K cCpele OOWTaHWs, YepEIOBaHUs HaIPaBICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEHICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMUpOBaHHOCTb YMEHHS BBIACTSATH CYHIECTBEHHBIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT W DJYKAPHOT; OJHOKJICTOYHBIX |
MHOT'OKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIIECTB U NMPEBPAILCHUS SHEPTHH B
KJIeTKe, (POTOCUHTE3a, IUIACTHYECKOTO U IHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, PAa3BUTUS U
Pa3sMHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O0pBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOTO orbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OOWTaHUs, BIMSHUAS KOMIIOHCHTOB JSKOCHUCTEM, aHTPOTOTEHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEW MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

YmMenue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO U CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIN; B3aUMOCBSI3H
OpraHW3MOB U Cpeibl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[I0pOBOrO  o0paza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3us BUAOB U SKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHS

IIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OICHHBATh HH(POPMAIUIO OMOJIOTHYECKOTO
COJIEpXKaHUS, HHTEPIPETUPOBATH ITHUYECKUE ACMIEKThI COBPEMEHHBIX
UCCIIeIOBaHN B OWONOTMHM,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe AKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D 110
BHOJIOI'NHN

Kon

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMbl U NX HN3YUCHUEC

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
n3ydaempie UMHU mpoOiembl. DyHIaMEHTAIbHBIE, TPUKIIATHBICE W TIOWCKOBBIC
Hay4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3nauenue Ouonoruu B (HOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptunbl mupa. [Ipodeccun, cBszanHbie ¢ 6uonoruei. 3naueHnue OUONIOTUU B
MPAKTUYECKOW JESTEJIbHOCTA YEJOBEKAa: MEIUIIMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOIBI

1.2

1.3

JKuBbie cuCTeMBI Kak MpeaAMET u3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CI0KHOCTh U
YHOPSAI0OYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3aLMKU KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KJIIETOYHBIN, TKAHEBbIN,
OpraHu3MEHHBIH, MOIMYJISIUUOHHO-BUA0BO, 3KOCHCTEMHBIN
(buoreoneHoTnueckuii), ouochepusiii. Ilporecchl, Mpoucxoasmye B >KHBBIX
cucremax. OCHOBHBIE TPHU3HAKU >KUBOTO. JKH3Hb Kak ¢opMa CyIIEeCTBOBAHUS

MaTepuu

Meroasl Oumonornueckoil Hayku. HaOmronmenue, u3MepeHHe, HKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanns3. lloHgTme o 3aBHCHMOM MW HE3aBHCHMOM
nepeMeHHoOM. [lmanupoBanue skcnepuMenTa. IloctanoBKa U poBepKa rUNOTES.
HyneBast rumote3a. Ilonarue BbIOOpkM U €€ aocToBepHOCTh. Pa3bpoc B
Oouosornuecknx NaHHbIX. OIEHKAa JTOCTOBEPHOCTH MOJYUYEHHBIX PE3yJbTATOB.
[IprurHBI UCKAXKEHUS PE3YIBTATOB AKCIIEpUMEHTA. [[OHATHE CTATUCTHYECKOTO

TCCTAa

KneTka kak OMosorudyeckasi CicTeMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs OTKpBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanun, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOW KIIETOUYHOU
TEOPHH.

Metoapl  MOJEKYISIpHOM M KJIETOYHOH  OHMONOTMH:  MHUKPOCKOINMS,
xpomarorpadus, 31ekTpodopes, METOI MEYEHBIX aTOMOB, U hepeHInalIbHOe

eHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK
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2.3

XHMMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPOIJIEMEHTHL. Boaa u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeIUIoperyasiuuu. MuHepaibHble BElecTBa KIJIETKU, UX OMOIOrMyYecKas poib.
Ponp kKaTHOHOB M aHMOHOB B KIJIETKE.

buonoruueckue nonuMmepsl. benku. AMHMHOKHCIOTHBIM COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Moinekyinsl. IlepBuuHas cTpykTypa Oenka, MenTHIHAS
CBA3b. BTOopuyHas, TpeTnuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHaTypanus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBonasl. MoHOCaxapuabl, AUCAXapUIbl, OJIMTOCaXapuabl U IMOJIUCAXAPUJIBIL.
OO0muit T1UTaH  CTpoeHUS ©  (PU3UKO-XUMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue QyHKIUU YrIIEBOJOB.

Jlumuaer. ['uppodunbHO-ruapodoOHBIe cBOlicTBa. Kitaccudukamuss JumuaoB.
Tpurnunepunsl, dochomunuapl, BOCKH, crepousl. buonorndeckue GyHKIun
mununoB. OOmume cBoiicTBa OMOJOrMYECKMX MeMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipuanun komrmementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas criupans. Mectonaxoxaenue u ouonorunueckue Gynkuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonoruueckue pynxnuu AT®. BoccraHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIMU
B kierke. CekBenupoBanue JTHK.

CrpykTypHass Ouosiorusi: OMOXMMHYECKHEe M OHO(PHU3NYECKHE HCCIEeI0BaHUs

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYJT

Tunbl  KieTok: »ykapuoTHueckas M Hpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Knetounas creHka OakTepuil W apxeu.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOILIEHO3aX.

Crpoenne 1 yHKIMOHUPOBAHHUE DYKAPUOTHUYECKON KIeTKH. [lmazmaTmueckas
MeMOpana (razmaneMma). CTpyKTypa ria3mMaTuiecko MeMOopansl. TpaHcmopt
BEIIECTB 4epe3 IIa3MaThdeckylo MeMOpaHy: maccuBHBIM (Tuddysus,
obneruénnass auddys3us), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN AKTHUBHBIN
tpancnopt). Ilomynponurniaemocts MemOpanbl. PaGota HaTpuii-KaJIneBoro
Hacoca. DHJOIMTO3: MUHOIKTO3, (parorurto3. Jk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHHU KIETOUHOM CTEHKH pacTeHUi, rpuoOoB.

Hutorasma. Llurozons. L{utockener. JIBmkenue nuromiaazmbl. OpraHousl
kieTku. OgHOMeMOpaHHBIE OPTaHOWIBI KJIETKH: HSHAOIUIA3MaTHUECKas CeTh

(BIIC), anmmapar 'onbku, TU30COMBI, UX CTpoeHHE U QyHKIHUU. B3anMocBs3b




OJTHOMEMOpaHHbBIX OPraHOUA0B KJIeTKU. CTpoeHHEe rPpaHyIsIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIXx OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [magkuit
(arpanynisipHbIi) SHIOMIA3MaTU4YecKul peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmpxu. TpaHcnopT BellecTB B KieTKe. Bakyonau pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUHU, IUTACTUIBL.

Crtpoenve u (QyHKIUU MUTOXOHIpUM U miactuf. llepBuuHble, BTOpUYHBIE U
CIIOKHBIE  IMJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX PACTECHUN.

HememOpannsie opranouabl kietku CrpoeHune u (pyHKIMM HeMeMOpaHHBIX
OpraHoujioB KjeTtku. Pubocombl. MukpodunameHTbl. MBbIIIeYHbIE KIIETKH.
Muxkpotpy6ouku. Kierounsni neHTp. CTpoeHHE W JBWKEHHE XI'YTHKOB H
pecHrYeK. MUKpOTpyOOUKH UTOILIa3MBI. L[eHTproIs.

Anpo. OOonouka sapa, XpOMaTHH, KapHoIUla3Mma, SAPBILKH, UX CTPOCHUE U
byakuu. SnepHsiit 0enkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACMONOKEHHE
XpoMocoM B HHTep(ha3HoM sifipe. benku XpoMaTuHa — TUCTOHBI.

Kinerounsie BxmtoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK JyKapuoT

(pacTUTeNbHOM, )KUBOTHOM, TPHUOHOIT)
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ACCUMUJISIIAS M TUCCUMWJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBINA U rerepoTpodHbIil. YuacTie Kuciopoga B 0OMEHHBIX
nporeccax. DHepreTuuyeckoe obecrieueHue KIeTku: npeBpauieHue ATD B
0oOMEHHBIX Tmporeccax. DEpMEHTATUBHBIM XapaKTep PEAKIUN KIECTOYHOTO
Merabomm3ma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M JCHCTBUS.
Kodepmentsl. Ornuunst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopOB.
benku-aktuBaToppl UM OENKU-UHTUOMTOpPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEaKIUil OT pa3InYHBIX (PAKTOPOB.

[lepBuuHbIl CHMHTE3 OpraHMYecKuX BemecTB B Kierke. dortocuHTe3. Poib
XJIOpOIJIacTOB B mpoluecce (¢orocuHTe3a. CBeToBas M TeMHOBas (hasbl.
IIponykTuBHOCTE (poTOCHHTE3a. BnusHue pa3nuyHbX (akTOpOB Ha CKOPOCTh
(otocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpaszue OpraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHIpYIOLE OaKTepuu, Kelle300aKTepun, cepodakTepru, BOJIOPOIHbIE
OakTepuy. 3HaUEHHUE XEMOCHUHTE3A.

AHa’pobHble opranu3mbl. Bunel Opoxenus. IlpoaykTel OpokeHuss U uX
HCIOJIb30BaHUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIE OpraHu3MBbl. DTarbl YHEpreTuyeckoro ooMena. IloaroroBuTenbHbIi

atarn. [ Tukoan3 — 6€CKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIApPUHN B
mporeccax — OHWOJIOTMYECKOTO  OKUCieHusa.  lukinuyeckue — peakiuu.
OxucnurensHoe hochopmmpoBanue. [IpenmyinecTBa a3poOHOT0O MyTH OOMEHa

BEILIECTB Iepes aHadpOOHBIM. D (HEKTUBHOCTh IHEPTETUUYECKOTO0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanu3auus  HacleACTBEHHOW — uHGOpMaIuu.
I'enetnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpuHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHUIAPAJUICIHHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus u e€ 3tanbl. Yuactue TpancnoptHsix PHK B
OuocuHTe3e Oenka. YciaoBus OmocuHTe3a Oenka. KomupoBaHue aMHUHOKHUCIIOT.
Poins pubocom B bGuocuHTe3e Oenka.

Opranu3zanys reHoMa y TpoKapuoT M dyKapuoT. Perynsiusi akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®@. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mpolieccoB B kieTke. KiieTounslit romeocTas.

Bupychl — HekieTouHble (OPMBI )KH3HU B OONMUraTHbie mapa3uTsl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHhbie 3a601eBaHus yenoBeka, KUBOTHbIX, pactenuit. CITN, COVID-19,

conuaJibHbIC U MEIUITUHCKHUC Hp06JI€MI>I

Knerounslif 1ukn, ero mnepuoiasl M perymsiuua. Murepdaza u  MuTo3.
OcobeHHOCTH TIPOIIeCcCOoB, MpoTeKaromux B uHTepdase. [loaroToBka KieTku
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CHUHTETHUUECKUH H
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEpHObI HUHTEP(ha3bI.

Matpuunslii cunre3 JHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBI CHHTE3, aHTUIAPAIIEIBHOCTD.
Mexanusm perunkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeJloMepa3a. XPOMOCOMHBIM HAa0Op KIETKHM — KapHOTHM. JIuruiongHelil u
rafmjaouaHbIl  Habopsl XpoMocoM. ['omosnoruunsle Xpomocombl. [lomoBeie
XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tunsl Muto3a. Kapnokusnes u nuTokuHe3. buojormdeckoe 3Ha4eHHE MUTO3A.
Perynsanus muToTMYecKOoro nukia KieTkd. IIporpammupyemas kieTouyHas
rudesnb — anomnros.

qDYHKHI/IOHaHBHaﬂ I'€HOMHKa

Opranusm kak OUoJIOrHyecKas cuctemMa

3.1

O)IHOKJ'IGTO'—IHBIC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI nu

MHOT'OTKAHCBBIC OPIraHU3MBI.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJItoYash BEreTaTWBHOE) U
nojoBoe. Buasl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmeHTanys, KIOHUPOBAaHHE.

[TonoBoe pasmuoxenue. [lonoBble kneTku, wiu ramersl. Meio3. Craauu
Mmeno3a. [loBenenune xpomocoM B Meinosde. Kpoccunrosep. buonormyeckuii
CMBICJI M€}03a U II0JIOBOIO npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIUKJIE
OpPraHU3MOB.

IIpenzapoabieBoe pasButHe. ['ameTorenes y >kuBOTHbIX. IloJ0BBbIE *Keine3bl.
OOpa3oBaHue ¥ pa3BUTHE TMOJIOBBIX KiIeToK. CrepmaroreHe3 W OOTeHes3.
Crpoenne mosoBbIX KIETOK. OIUIOJOTBOPEHHE M SMOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  Hapy)KHOE,  BHYTpPEHHEE.
[Taptenorenes.

WunuBunyansHOe pa3BuThe OpraHu3MoB (oHTOreHe3). Cramum smOpuorenesa
KMBOTHBIX (Ha mmpuMepe IarymkH). pooienne. Tumbt gpobnenus. OcobeHHOCTH
Ipo0JieHUs MJICKOIUTAIOIIMX. 3apOo/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOAbIIIEBBIX JIMCTKOB. B3auMHOe BiIMsHHE 4YacTel
pa3BuBaroLIerocs 3apojbiiia (3MOpUOHANbHAsT MHIYKLIMA). 3akiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK pPE3yJbTaT HEPAPXUUECKUX B3aUMOJEUCTBUI I'€HOB.
Bnusnue Ha SMOpHOHATBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct um pasButme xuBOTHBIX. [locTamOpmoHanbHBIA mepuoxa. Ilpsmoe u
Hempsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€ClO3BOHOYHBIX MU
II0O3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3Ha4eHHE NPSIMOIO U HENPSMOro
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIBI pocTa )KMBOTHBIX. DaKTOPbI
peryisiiiMM pocTta >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnoipl OHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButue pacrteHuid. ['ameropur u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3oBaHuMe CIOp B Mpolecce Meiosa.
l'amerorenes y pacrenuil. OIUIOJOTBOPEHHE U pPa3BUTUE PACTUTENbHBIX
OpraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHNE Y IBETKOBBIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl DEryJsluM OHTOIEHEe3a y pPACTEHUH WU

KHUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W PpPa3BUTUA TCHCTUKHU KAaK HAYKH. OcHOBHBIC
TCHETHYCCKHE IMOHATUS W CUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMBEI, AJJICIIBHBIC
T'CHBI, aJIbTCPHATHBHLIC IIPU3HAKH, )IOMHHaHTHBIfI n pCHCCCHBHBIfI IMPpU3HAK,
roMO3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/I,Z[BI, T'CHOTHUII, (I)GHOTI/IH.
OcHoBHBIC MCTOAbBI I'CHCTUKMH: FI/I6pI/I,Z[0J'IOF HHCCKHﬁ, OUTOJOT quCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUIN
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Monorubpunnoe ckpeuuBanue. IlepBelii  3akoH Menzaenss — 3aKOH
ennHoo0Opa3us THOPHUIOB TEPBOrO TMOKOJEHUs. [IpaBuUiIO JOMHHHUPOBAHHS.
Bropoii 3akoH MeHnaens — 3aKOH paciieruieHus npu3HakoB. [{uronorndeckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIUBaHUs. | UITOTE3a YNCTOTHI raMeT.
AHanu3upyroiee ckpemuBanue. [IpoMexxyTouHbI XapakTep HacieIOBaHMUS.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUs  NpHU3HAKoB.  LlUTONOrMYecKkne OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CuennenHoe HacienoBaHue IpusHakoB. Paborer T. Moprana. CremieHHoe
HACJIeIOBAaHUE T'€HOB, HAPYUICHHUE CUECIJICHHS MEXIy I'€HaMH. XPOMOCOMHas
TE€OpUs HACIICICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M ONpeiesieHusl mojia. AyToCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid noJi. ['enernueckas
CTPYKTYypa MOJOBBIX XpomMocoM. HacrnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXXECTBCHHBIN ajljIeiM3M. B3auMoaelcTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

B3aumopeiictBie TeHOoTMIAa U cpeAbl Opu  GopMUpOBaHMU  (peHoTHMA.
N3menunBOCTh NpH3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIbI
M3MEHYMBOCTH: HEHACIIEICTBEHHAs! U HACIIEICTBECHHAS.

MoudukanonHas  U3MEHYMBOCTb. Pomb  cpeapl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakuuu npusHaka. BapualmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MoaupuKalmOHHOM
M3MEHYHUBOCTH.

I'enotunmyeckass n3MeHYMBOCTh. (CBOMCTBA TEHOTHIIMYECKONW HM3MEHUHUBOCTH.
Buibl reHoTHNIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTAl[HOHHAS.
KomOunatuBHas M3MEHYMBOCTh. MeHO3 H TOJNOBOM MpPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYMBOCTH. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3/ITaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/aA.

MyrtarnmoHHas U3MEHYUBOCTb. BBl MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M MHIYLMPOBAHHBIE MYTALUH. SIIE€pHBIE M LUTOIIA3MATUYECKHUE
Mytanuu. CoMaTH4YecKue M IOJIOBbIE MyTalMH. [IpuunMHBI BO3HUKHOBEHHS
MyTauuid. MyTareHsl W WX BIWASHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOIO TpoLEecca. 3aKOH T'OMOJIOTMUECKHX PSIOB B HACIEICTBEHHON
U3MEHYNUBOCTH (H.A.  Basunos). BHesnepHas ~ M3MEHUYHMBOCTH U

HacCJICACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHaponHas mnporpaMma HCCIEIOBaHHUS TE€HOMa
yenoBeKa. MeToabl HM3Yy4YeHUsT TE€HETUKM YEJIOBEKA: T'€HEaJOrHMYeCKUid,
OJIM3HELIOBBIH, IIUTOT€HETUYCCKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAaHKE, TCHOTUITMPOBAHUE, B TOM YHUCJIE€ C IIOMOIIIBIO
[MI1P-anamm3a. HacnencrBeHHble  3a00j¢BaHMS  YejIoOBeKa. [ CHHbIE W
XPOMOCOMHBIE 0ose3Hn YyeJIOBEKa. bonessn ¢ HaclenCTBEHHOM
MPEAPACTIONIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B IIPEAOTBPALLICHUN

1 JICUEHHH I'eHEeTUYCCKHX 3a001eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEICKIMHA U IOMECTHKALMU. YYEeHHE
H.M. BaBwioBa 0 IeHTpax MNPOHCXOXKICHUS U MHOT000pa3usi KyJIbTYPHBIX
pacteHuid. Posib cenekiuy B CO3JaHUM COPTOB PACTEHUM U IIOPOJ YKUBOTHBIX.
Copr, nopona, mTaMM. 3aKOH TOMOJIOTMYECKMX PAIOB B HACIEACTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A1 CENEKIMOHHON padoThlI.
MeTtoapl ceneKUMOHHON paboThl. MckyccTBeHHBIH OTOOp: MAaccoOBBI U
UHAMBUIYaNbHbIH.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeNiell mo moTtoMcTBy. OTOOp MO T€HOTUITY € IHOMOIIBIO OLIEHKU
(beHoTHNa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes Kak METOJ1 CEJIEKIIMOHHON paboThl. PaguanmoHHbIi
U XMMHUYECKMH MyTareHe3 KakK HCTOYHUK MyTaluil y KyJIbTYpHBIX (hopMm
opranu3moB. lcnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAaHUS U  METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust nCXOAHOTO MaTepraia Jiylsl CeIeKIIHH.
[lomyuenne nomurmuionoB. BHyTpuBHIoBas rubpuanzanus. bimskopoacTBeHHOe
CKpelIrBaHue, WM MHOpUIMHT. HepoacTBEeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpuamn3anus. [lpeononenue Gecruionusi MEXBHIOBBIX THOPHIOB. JlOCTHOKEHUs

CEJICKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCHIOIB3YyEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, WX XapaKTepUCTUKA. TpaaulMOHHAas OMOTEXHOJIOTHS:
xjie0orneyeHne, IMOJMy4YeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MukpoOuonornueckuii cunTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUIaHTalUU SAEP KIETOK.

XpOMOCOMHass M TeHHasg HWHXKEHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyHnpoBanue pekoMOumHanTHBIX JIHK. JlocTmkenunss u mepCrieKTHUBBI
XpPOMOCOMHOW ¥ TEHHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK




Cucrtema 1 MHOTOOOpasue OpraHMuecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornveckoe  pazHooOpasume  opranm3moB. CoBpeMeHHas  cUCTEMa
opranudeckoro mupa. I[lpunmunsl knaccudukanuum opranu3mMoB. OCHOBHBIC
CHCTEMaTUYEeCKHE IPYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJIECTOUYHbIE TPUOBI, OJJTHOKJIETOUYHBIE BOJOPOCIH, IpyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBUKEHHME  OJHOKJIETOYHBIX
OpPraHu3MOB: aMEOOHUIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJJHOKIETOYHBIX

OpraHnu3MoB. Pa3,[[pa}KI/IMOCTB Y OJHOKJICTOYHBIX OPIraHU3MOB. Takcucer

MHOrokaeToYHble  pacTeHus. B3auMocBA3p  4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPIaHOB MHOT'OKJIETOYHOI'O OPraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHUYECKasl.
OcobeHHocTH CcTpoeHMs, (YHKIMH M pacnojoXKeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpATUBHBIE OPraHbl pacTeHUM. DYHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUkeHre MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lormomenue BOXBI, YITIEKMCIIOIO I'a3a M MHMHEPAIBHBIX BEIECTB
pactenusmu. J{pixanue pactenuit. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Bpinenenue y pacreHuil. 3amura y
MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna. CpeacrBa mMacCUBHOM W XMMHUYECKOU
3anThl. OUTOHIMIBL.

Pa3apaxxuMoCTh U peryssanus y OpraHu3sMoB. Pa3apakuMoCTh U peryisnus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocToBEbI€e BelllecTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBSA3p YacTei MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranusMm kak eauHoe 11ennoe. 'omeocTas. TkaHu )KMBOTHBIX U YeJTOBEKa. TUITBI
JKUBOTHBIX TKaHEH: JSIUTENHMAIbHAS, COCIMHUTEIbHAs, MBIIICUYHAsA, HEPBHAs.
OcoOeHHocTH CTpoeHMs, (YHKIMA W pacHoOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Oprassl 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbII1 1 BHyTpeHHHI ckeneT. CTpOEHUE U TUIIBI COSUHEHUS
KOCTEH.

JIBMKEHHE MHOTOKJIETOYHBIX KUBOTHBIX. [Iuranue xuBoTHBIX. IluTanme
MMO3BOHOYHBIX )XKHUBOTHBIX. J[pixaHue >kuBoTHBIX. KoxxHOe nbixanue. XKabGepHoe

M JIETOYHOE JbIXaHUeE.
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JlpIXaHue TMO3BOHOYHBIX >KUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHUS
AETKUX TMO3BOHOYHBIX )KUBOTHBIX. JlpIXaTenpHas cucTemMa yenoBeka. Mexanusm
BEHTWIALMKM JIETKUX Yy NOTHL M MIEKONMTAIOMMX. TpaHCoOpT BeUecTB Yy
OpraHu3MoB. TpaHCHOPT BelIECTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTemMa  TO3BOHOYHBIX  KHMBOTHBIX. Kpyrum
KpOBOOOpAaIIeHNs. DBOJIOLUUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CHCTEMBbI [T0O3BOHOYHBIX >KMBOTHBIX. Bblienenue y opranusMoB. Beigenenue y
KUBOTHBIX. CokpaTuTesbHble Bakyoiau. Opransl BbiieneHus. CBs3b M0JIOCTH
TeJla ¢ KPOBEHOCHOM M BBIICIUTEILHON CUCTEMaMu. Brijienenne y mo3BOHOYHbIX
KUBOTHBIX. 3allUTa y MHOTOKJICTOYHBIX JKMBOTHBIX. [IOKpOBBI H HX
IIPOU3BO/IHBIE.

PazpaxuMocTb 1 perysus y opraHu3mMoB. Pa3ipa)kuMocThb y OJJHOKIETOYHBIX
opranu3zMoB. Takcucel. PazapaXuMMoOCTh W Pperyisinusi y MHOTOKJIETOYHBIX
pactenuii. PocToBble BElIECTBA U UX 3HAYEHUE.

HepgHas cuctema u pedieKTopHas peryisius y MHOIOKJIETOUHBIX KHUBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUs
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm st 3pGeKTUBHON (DYHKIIMOHAIBEHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTeHHﬁ, JKHNBOTHBIX M YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €I'0 310POBLE

Opranel ¥ CUCTEMBI OpraHoOB 4eaoBeKa. OTAesbl TOJIOBHOTO MO3Ia II03BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas ayra. be3yclioBHblE U YCIIOBHBIE
pednexcel. I'ymopasibHas perynsuus M SHIOKPHUHHAs CHUCTEMa JKMBOTHBIX U
yenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U X TOPMOHBI. JlelicTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOM cucTeM. ['mnoranamo-runodusapHas

cuctema. Pednekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PedIEKCHI

3ammTa opranusma ot 6ose3nei. immyHnHas cucrema venoBeka. KieTouHbiit u
rYMOpaJbHBIH UMMYHUTET. BpoXn€HHbIN, NMpUOOPETEHHBIN crenupuiecKuii
uMMyHUTeT. Teopus KIOHaJIbHO-CEeIeKTHBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanurtenbHble OTBETbl OpraHusmoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KposeHnocHas cucrema u €€ opranbsl. Cepalie, KPOBEHOCHBIE COCYZbl U KPOBb.
Kpyru xpoBoobparienus. Pabora cepaia u e€ perynsuus

Hpixanue yenoBeka. Jluddysuss ra3oB depe3 MOBEPXHOCTb  KIETKH.
JpIxaTenpHas cucTteMa 4esnoBeka. JlpIxaTrenbpHas IOBEPXHOCTh. Perymsuus

neixaHus. [[prxarenpHbie 00BEMBI
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[InmeBapurenbHas cucreMa 4denoBeka. OTAenbl NMUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurensHble  Keye3bl. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

[TokpoBbl M ux mnpousBoanble. Opransl BbaeneHus. Ilouku. CrtpoeHue u
¢dbyakmonupoBanue HedpoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChbIBAaHHE

KaK ME€XaHHU3MbI pa6OTI)I OpraHOB BBIJICJICHUA. O6pa3OBaHI/Ie MOYH Yy YCJIOBEKA

Z[BI/I)KCHI/IG YyeJIoOBeKa: MbImedHas cucteMa. CkeleTHBIS MBIIINBI U UX pa60Ta.

CtpoeHue U TUIIBI COEAUHEHUS KOCTEN
Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

OpomonnonHass Teopus Y. JlapunHa. Ilpenmnoceuiku  BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONUHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacJEeACTBEHHas HM3MEHUMBOCTh, Oopbba 3a
CYIIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuaterndeckoit Teopun 3Bommonuu (CTI). Heirpansnas teopust
sBostorK. CoBpeMeHHast 3BOJIIOLMOHHAs ONO0JIOTHs. 3HaU€HHE IBOJIOLMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Tonmynsanus xak ayeMEHTapHas €AWHMLA HBOMOLHUUA. COBPEMEHHBIE METOJIbI
OLIEHKH T'€HETHUYECKOro Pa3sHOOOpas3usi U CTPYKTYpbl MOmyisiuuid. V3meHeHue
reHooHAa MOMYJSALMU KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DaKTOpbl (JIBMXKYIIME CHIIBI) S3BOMIOUMUA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajulesell B momymsauusax. Od¢ekr
OCHOBATEIIS. Murpanuu. M3omsaumss  momymnsuumi: reorpaguyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrectBeHHbIii 0oTOOp — HampaBisooumii ¢axkrop sBomouuu.  Dopmsl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIMHA, CTAOMIU3UPYIOLIUH, pa3phIBAIOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3yjibTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  NpHCIIOCOONEHUM y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaenuii y opranu3zMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u crTpykrypa. BumooOpa3oBaHue Kak pe3yibTar
MUKPOIBOJIOIMH. M30msmms — KiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: AJUTOTIATPUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIH3AIHS,

r1z16p1/1;u/13au1/15{). Z[J'II/ITCJ'IBHOCTL 9BOJJIIOIIUOHHBIX ITPOLIECCCOB.
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Mexanu3mbl (OpMHUPOBAHUS OHOJIIOTUYECKOTO pa3HO0Opa3usl.

Posb »BOMIOIIMOHHON OMOJIOTHHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
O6uopazHoo0pasus. MUKPOIBOIIOLUSA U KOIBOJIIOLUS MMAPA3UTOB M UX XO35EB.
Mexanu3mbl (OPMHUPOBAHUSA YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

00pBObI C Hel

Metoap! U3y4eHHUs] MaKpO3BOIIOINH. [[aeoHTOIOrnYeckne METoAbl N3y4eHHUs
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.
Bbuoreorpaduyeckne MeTo bl H3y4eHus FBoouN. CpaBHEHHE (IIOPHI U (hayHBbI
MaTepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emian. Buasr-sunemMuxn
Y PEITUKTHIL.

OMOpPHOJIOTHYECKUE M CPAaBHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJMIONMH. ['eHeTHUYecKre MEeXaHU3MBlI HBOJIOIMHM OHTOTEHE3a W TOSBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBL
PynumeHTapHble  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  HW3YYEHHS  DBOJIIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/Ibl IOCTPOSHUS (PUIIOT€HEeTUYECKUX
JICPEBHEB.

XPOMOCOMHBIE MYTAITUH U BOJIOIHSI TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuia) 3BojonuH. HeoOpatumMocTh 3BOIIOLMM.

A,Z[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOLINH

6.4

Hayunble rumore3bl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepmusd.  JloHaydHble — NpPEACTAaBIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkeHue oneitaMu  @D. Penu, JI. Cnamnannanum, JI. TIlacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3TaIlbl HeOpraHMueckoi sBostoruu. [lnanerapHas (reosoruveckas)
HBOMIOIMUSA. XUMHUUYECKass 53BOMIONMA. AOHOTeHHBI CHHTE3 OpraHMYecKUX
BemiectB u3 Heoprannueckux. Ombpir C. Mwmmepa u I'. FOpu. OGpa3oBanue
nosnMepoB n3 MoHoMmepoB. KoanepBaTtHast runoreza AWM. Onapuna, runoresa
nepsuyHoro OynboHa J[x. XonneiHa, reHeTnueckas rumote3a I'. Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnm u Metoasl €€ uzydeHus. VckomaeMple OpraHMYeCKUe OCTATKH.
I'eoxpononorust 1 e€ mMetozpl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornyeckas 1Kaja: 30Hbl, 3pbl, IEPUOBI, JTIOXU.

HauansHeie 3Tansl opranndeckoil 3Bomtonnd. [losBienne n 3BOrOLIMS EPBIX

KJIETOK. OBomoIus MeTabosnn3ma. BO3HUKHOBEHHE TEpPBBIX 3KOCHCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHaJor MEepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIOLUOHHOE MPOUCXOKICHHE
BUpycOB. [lpoucxoxaeHne MHOIOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHUA. OCHOBHBIE apoOMOP(O3bI
pacrenuii. Bbixoa pacrtenuit Ha cymy. [losiBieHMe CHOpOBBIX pacTEHUU U
3aBoeBaHue uMHU cymu. CemeHHble pacteHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHuM.

OCHOBHBIE 3Talbl 3BOJIOUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benckas dayna. KeMOpuiickuii B3pbIB — IMOSBIICHUE COBPEMEHHBIX
tunos. [lepBbie XopnoBbIe )kUBOTHBIE. JKHU3HB B BOJE. DBOJIIOIMS IO3BOHOYHBIX.
[Mpoucxoxaenne ampubuit u pentwmii. [IponcxoxaeHne MICKOMHUTAONINX U
ntul. [lpunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[103BOHOYHBIMH KUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO IpaM U IEPUOJIaM: apXeld, IpOTepo30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas xapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT  XapaKTEpPHBIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBHUS U BIMSIHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHl mpouuioro. [IpuumHel u
CJIEICTBUSL MAacCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiorud. Metoael aHTpomnonorud. CTaHOBIEHHE
MPEACTABICHUHN O MPOUCXOKACHUH YeoBeKka. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxozcTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa CXOACTBA  YEJIOBEKa C  JKUBOTHBIMU:  CpPaBHUTENIBHO-
MOp(¢OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hbU3M0II0r0-0MOXUMHYECKHE,
noBefaeHyeckue. OTnMYMsS 4YeloBEKa OT JKUBOTHBIX. [IpsMoxoxkaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxymue cuibl ((akTopbl) aHTPOIIOreHe3a: OMOJIOTMYECKHE, COLMAJIbHBIE.
CooTHolIeHrne OMOJIOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3eE.
OCHOBHBIE CTAaIUM AHTPONOTreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moned. YenoBek yMmenbld, MepBbIE HW3TOTOBIEHUS OpyAuil Tpyna. Yemosek
MPSIMOXOJIAIIUNA W TIEPBBINM BBIXOJ JIOACH 3a mpenensl Adpuku. Yemosek
reiaensoeprckuii — oOIuMi MpeloK HeaHIepPTaIbCKOrO YeIOBEKa U YeIoBeKa
pazyMHoro. YenoBek HeaHAEPTANbCKUN KaK BUJI JIFOACH XOJOAHOTO KIMMATa.
YenoBek pa3yMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 3a TpenenamMu Apuku.




DBOJIIOLIUSL COBPEMEHHOTO 4YeJoBeKa. ECTeCTBeHHBI OTOOp B MOMYISIMAX
YyenoBeka. MyTalmoHHBIN nporiecc U noauMopdusm. TlonynsunoHHbIE BOJIHBL,
npeiid reHo, MuUrpanus 1 «3pGeKkT ocHOBaTeNs» B MOMYJISLHUIAX COBPEMEHHOI'O
YeJI0BEKA.

UYenoseueckue pacel. [lomarue o pace. bosbmime packl:  eBponeougHas
(eBpa3zuiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3uarcko-amepukaHckas). Bpems u nmyrtu pacceneHust 4eaoBeka IO IUIaHETe.
EnuncTBO yenmoBeweckux pac. HayuHas HecCOCTOSTENBHOCTh —pacHu3Ma.
[TpucrocoOaeHHOCTh 4YeJOBEeKa K Pa3HBIM YCJIOBUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha MOpP(OIOTHIO H

(1)I/ISI/IOJ'IOFI/II-O YCI0BCKa

OKOCHCTEMEI U npucynmue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun skosorun. CBsi3b DKOJIOTUN C IPYTUMHU HAYKaMHU.
Mertoab! 3konorud. IloneBble HaOMOJEHHA. DKCIEPUMEHTHI B HKOJOTHMH:
NpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIIEeH Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aTbHBIN

7.2

Okonorndyeckne (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
9KOJIOTUYECKUX (HaKTOpOB: aOMOTHUYECKHE, OWOTHYECKHE, AHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS HKojoruueckux Qaxrtopon. IlpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TonxepanTHOCT. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3Kojorudeckuit ¢pakrop. JleiicTBre pa3HbIX
YYaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHaibHas poJib CBETa.
DOTONEPUOAU3M.

Temnepatypa kak »dkojorumueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranusMsl. [[oHKHI0TEpPMHBIE U TOMOWOTEPMHBIE OPIraHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornyeckuit daxrop. IlpucnocoOnenus pacreHuil k
MOJyIepXKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid M0 OTHOIIEHHIO K
BoJie. [Ipucnocobiaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYLIHAas, MOYBEHHa,
ryOMHHAs TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOiieHust OpraHu3MoOB K
KU3HU B Pa3HBIX CPENAX.

buonornueckne putmbl. BHemHue u BHyTpeHHHE puTMBL. CyTOYHBIE H
roJU4HbIE pUTMBI. [IpHCcrIOcOOIEHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHHSIM

YCJIIOBUU KU3HU.




XKuznennsie hopmbl opraHu3MoB. [loHsTHE 0 XHU3HEHHOU dopMme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEBbs, KyCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPaBBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX : TUIPOOHOHTHL, F€OOMOHTHI,
a’poOnOHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakropsl. Buibl OMOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XUIIHAYECTBO, cUMOMO03 1 ero gopmel. [lapazutusm, Koomeparys, MyTyain3m,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUA  (Tommueckue, ¢opuueckue, (abpuyeckue). 3HaUCHHE
OMOTHYECKUX B3aMMOACHCTBHIA I CYIICCTBOBAHHS OPTraHU3MOB B CpeJe

obutanus. [I[pUHINIT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisuuu. [lomynsanus kak Ouojoruueckas
cucrema. Pojb HEOTHOPOAHOCTH cpeibl, PU3HMUECKUX 0apbepoB U OCOOCHHOCTEH
O6uosioruu BU10B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYPhI MOMYIISILIUHA.
OcHOBHBIE ITOKA3aTeIM MONYJSALUNA: YUCICHHOCTb, INIOTHOCTh, BO3pAacTHas U
IIOJIOBAsi CTPYKTYpa, pOXKAAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCT,
MUTpaLys.

Okosorudeckas CTpykrypa nomyiaiuuu. OneHka 4YHMCIEHHOCTH HOILYJISILIMM.
JluHaMyKa MONyJsIuyu U €€ peryisiusa. buoTuyeckuii NOTeHIMal MOMYJIALHH.
MopenupoBanne auHaMuKM —nonyiaanud. KpuBele pocTa  4YUCIEHHOCTH
nonyisinuu. Kpussle BbpKkHBaHMs. Perynsnus 4uCI€HHOCTH NMOMYJISLUI: POJb
(akTOpoB, 3aBUCALUIMX U HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[lonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. Xaruuncona. PasMepsl dkosornueckou
Huy. [ToreHuuanbHas U peaau3oBaHHAs HUILIN.

Bun kak cucrema mnomyisuuil. Apeansl BUAOB. Buabl M HUX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  JKUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsa3u Mexay
opraHuzMamMu B OuoleHo3e. DKocucTeMa Kak OTKpbiTas cucrema (A.[Dx.
Tencnu). OyHKIMOHATBHBIE OJOKHM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpopudeckue ypoBHH. Tpoduueckre Lenu u CeTu.
Abuotnyeckue 610k 3kocucteM. [TouBbl U MBI B 3kocucteMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B DKOCUCTEME.

OcHOBHBIE MOKa3aTeNN 3KOCUCTEMBL. buomacca u npoayKuus. JKOIOIrMYECKHUe
MMpaMHJIbl YHCell, OMOMAaCChl U YHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COO0IIeCTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKHOCCCHMU W HX IIPUYNHBI. AHTpOHOFCHHBIG BO3JICHCTBUS Ha




cykueccuu. KnmmakcHoe —coobmiectBo.  buopasnooOpasme #  HOJHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIOTEHHBIE IKOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporeHo3. Pazinnuns Mexay aHTpOIIOT€HHBIMH ¥ IPUPOIHBIMU YKOCUCTEMaMHU.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢iiopa
u ¢ayna. CuHa"Tpomm3amusi TroOpojAcKol ¢ayHbl. buonormdeckoe
XO03SIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[Tepenoc sHEpPrum 1 BENIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpPTaHU3MOB, TIONYJSIHMA ¥ DKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JICUCTBUIA

7.5

buochepa — oOmerutanerapras 00oio4ka 3eMiid, TAE CYIIECTBYET WIIH
cymiecTBoBania xu3Hb. Ydenue B.M. Bepnaunckoro o Omochepe. Obnactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cyIlecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChepsl Kak
riobanpHOM  SKOocucTeMmbl. J[uHamMudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB M OHOT€OXHMMHYECKHE IUKIBI (yriaepoaa, a3oTa).
PutmuuaHOCTS siBIEHUI B Onocdepe.

3oHanpHOCTH Onocdepsl. [lonsarue o 6umome. OCHOBHBIE OMOMBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTeNbHBIA WU
KUBOTHBIN MUP OMOMOB CYIIH.

Crpykrypa U QyHKUHS KUBBIX CUCTEM, OIIEHKA MX PECYPCHOIO MOTEHLHUANA U

O6uochepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3yIIHOU cpelpl. OXpaHa BO3lyXa. 3arpsA3HEHUE BOIHOM CpeIbl.
OxpaHa BOIHBIX pecypcoB. Pazpymienue noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPOIIOT€HHOE BO3/EICTBHE Ha PacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIUIBI OXPaHbl IPUPOBI.
Kpacuble knuru. Ocobo oxpansemble mpuponansie Teppuropun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA W MPUPOJIBL.
PanmonanbHOoe  MPUPOAOMNOIB30BAHME M COXpPAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpa3us 3eMiau
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