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MNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma mo ygebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yueOHoTo mpeaMera «BbHOoJIOTHS» U OCHOBHBIX MOJOXKEHUN (efepaabHOi padoyei mporpaMmmbl
BOCIIMTaHUSL.

VYueOunplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCS. OJTHUM W3 KOMIIOHEHTOB INPEeIMETHON 001acTu «EcTeCTBEHHO-HAydHBIC TPEAMETHD».
Cornacao monoxxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqdeHrusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM NPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIIUX 3aJad, CBS3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIETIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue O IeU U 3a1ad4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapMaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpOBAaHUE IO pasfesaM U TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C Y4€TOM MEKIpPEIMETHBIX ¥ BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHKM Y4eOHOTO TIpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoaHOU cpeme. B mporpamme mo
OMOJIOTMHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K IUIaHUPYEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0OydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4aloUIuXCcs MO OCBOCHHUIO COJEpXaHUs OHOJIOTHYecKoro oOpa3oBaHHs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpelHero ooumiero oOpa3zoBaHHUsS 3aBepIlacT
Oouosnoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJleHUE 3HAHUI
oOyuarouuxcs O JKMBOM MpPHUpOJE, OCHOBAX MOJIEKYJIAPHOM U KJIETOYHOH OHONOTHH,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENIEKIIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U SKOJIOTHUH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOUIEMY MHOJYYEeHUIO0 OMOJOrMuecKkoro oOpa3oBaHMs B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep)KaHus
COCTaBIIIET CHUCTEMa OHOJIOTUYECKHX 3HAHUM, MOMYYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOIEro
obpazoBanus, B 10—11 kiaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIECHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4eJOBeKa,
Oo0IMX 3aKOHOMEPHOCTSX KHU3HH, JIOIMOJHHUTENBHO BKJIIOUEHBl OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO U TIOMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIIOJIB30BAaTh KaK OPUEHTHPBI s



nocneayomero Beidopa npodeccun. Bo3morkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TIOTYYCHHBIMU O0YYaIOIUMHUCS NPH U3YyYeHUU QU3NKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" orpaxaeTr CHCTEMHO-
YPOBHEBBII M HBOJIOIHOHHBIA MOAXOAbl K M3ydeHHIO Ouoyoruu. COriacHO WM, HM3Yyd4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIUM OPTraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOO0Opasus
wraneTsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcsi 1Mo OOTaHWKE, 300JI0TUH, aHATOMHM,
¢usnonornn yenoseka. B 11 kimacce M3ydaroTcsi HBOJIIOLMOHHOE YUYE€HHUE, OCHOBBI SKOJIOTHH U
yaeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH O00ECHEUYUTh OCBOCHHME OO0Yy4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MW MPaBUJ, JEXKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, SKOCHCTEMBl, O BbLIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH, NMPUKIAJAHBIX acleKTax
Ouonoruueckux 3HaHWM. J[ns pa3BuUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsy CO 3HAUUTENbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJACPKAaHUHU MTPOrPAMMBI IO
OMOJIOTHH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW W WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U SKOJOTHYECKUX MPOOIIeM.

Lenb u3yuenus yuebHoro npeamera «buonorus» Ha yrnyOa€HHOM ypOBHE — OBIaJCHHE
0oOyyaloUMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOM OpraHU3allMy KHUBBIX CHCTEM
pPa3HOTo paHra u NprHoOpeTeHne YMEHHI HCIO0JIb30BaTh 3T 3HAaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHol o0mactu mpodecCHOHAIBHON NEITeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHue 1es u3ydeHus ydeOHoro npenmera «buonorus» Ha yrmyOnéHHOM ypoBHE
obecrieunBaeTcs pelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YalOlIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BU,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOy4YalmuXcsi ¢  METOAaMHM  TO3HAHHUS  JKUBOW  MPUPOMBIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM M KIETOYHOU OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAaJCOHTOJOTHH, OSKOJOTHMH); METOJaMU  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1a0OpaTopuu M B Mpupoje (HAOIoAeHUe, H3MEpEeHHUE,
HKCIEPUMEHT, MOJICTUPOBAHHE);

OBJIaZIcHHEe OOYYaIOUUMUCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BaThCs OMOJIOIMYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOH; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COIMAJIbHO-
HSKOHOMHYECKUMH U SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OIEHHWBATH IOCIECACTBUS
CBOEH JIeATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled NpUpOoIHO cpene, COOCTBEHHOMY
3I0POBBI0 M 3/IOPOBBIO  OKpYXAIOIIUX JIOoJel; OOOCHOBBIBATH M  COOJIOAATH  MEpbI



npo(MITaKTUKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€301aCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepHu30BaThb COBPEMEHHBbIE HAy4HbIE€ OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIeMaMH, METOJIOJIOTHEH OHWOJIOTUYECKOTO HCCIICAOBAHUS, TPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmIeHus] OWOJIOTMYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIHTaHUE Y 0Oy4JaroOmMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IETIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SIBICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHre 00yJaroIMMUC KOMIIETEHTHOCTH B PAIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmroneHne mpaBWwil MOBEACHUS B MPUPOJE, OXPaHbl BUAOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOI'O 3[0POBbS U 3J0POBbSl OKPYXKAlOMIMX JtoJed (CcoOMoeHusT Mep
npoduIakTUKK  3a0oJieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCNIHOCTH B
Ype3BBIYaHBIX CHTYAIUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUI Y YMEHHH B MOBCEAHEBHOM KU3HU;

CO3JJaHME YCIOBHHM Ui OCO3HAHHOTO BbIOOpa OOyYalOIIMMHCS WHIUBUAYAIbHON
0o0pa3oBaTeNIbHOM  TpaeKTOpWH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpopecCHOHATILHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHAWBUAYAIbHBIMH HHTEpPECaMH U TOTPEOHOCTSIMH
peruoHa.

OO0miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4YeHHWE OMOJOTMM Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZCIIO).

OTb6op oOpraHu3allMOHHBIX (OpM, METOOB H CpPeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCA C Y4ETOM CHEHU(PUKHN €ro COAEpkKaHUsS M HalpaBICHHOCTH HA MPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHU3ALUSAX CPEIHEro Mpo(ecCHOHAIBHOIO M BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTenbHBIM YCIOBHEM IpU 00y4eHUM OWOJIOTUM Ha YIriyOJIEHHOM YpPOBHE SIBIISIETCS
IIPOBEICHUE JIa0OpaTOPHBIX M THpakTUdeckux paboT. Takke yuyacTHe oOydaromuxcs B
BBIMIOJIHEHUM TPOEKTHBIX U y4eOHO-HMCCIEIOBAaTEIbCKMX paboT, TeMaTHKa KOTOPbIX
OIpeNeNsIeTCsl YYUTEeNIeM Ha OCHOBE HMEIOIIMXCS MaTepHaJbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemMeHHass OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkasi MCTOpusi pa3BUTHS OMOJIOTHH.
buosornyeckne Haykm W u3ydaemble MMH TpoOieMbl. DyHAaMeHTadbHBIC, NPHKIAIAHBIE U
[IOMCKOBBIE€ HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3nayenne OmoOJOTHM B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouosjorueil. 3HaueHue OHMOJNOTMM B MPaKTHYECKON
NESTeIbHOCTH YEJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOJIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. MeunukoB, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JXKuBble cucTemMbl Kak mpeaMeT u3ydeHus: Ouosioruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W ILIEJIOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHM3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KMBBIX CHUCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUA ),
ouoctepusiit. [Iponeccsl, mpoucxoasiue B KHUBbIX cucreMax. OCHOBHbIE MPU3HAKH KUBOTO.
XKuznp kak ¢opma cyirecTBoBaHusI MaTepuu. Hayku, u3ydaroniue HUBbIE€ CUCTEMBbI Ha Pa3HbIX
YPOBHSIX OpraHU3aIUH.

N3yuenne xuBbIX cucteM. Meroasl Ouosiornueckoi Hayku. HaOmronenue, maMepeHue,
OKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsATHe O 3aBUCUMOM U HE3aBHUCHUMOU
nepemenHoil. [lnanmpoBanue skcrnepumenta. I[loctaHoBka u mpoBepka rumote3. Hynemas
runore3a. [lonarue BeIOOPKHU U €€ AoCTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH TMOJyYEHHBIX Pe3yNbTaToB. [IpHuMHBI UCKaX)EHUS PE3yIbTATOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmumer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «DBHOIOTHYECKHE CHCTEMBI»,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aIMH KUBOU MPUPOIbD», «CTpOCHHE )KMBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE AJIS IPOBEICHUS HAOMIOACHUH, U3MEPEHUH,
9KCIEPUMEHTOB.

IIpakTHyeckass padora «/cnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buonorus KjeTku

Knetka — cTpykrypHO-(DYHKIIMOHANBHAS €IWHULIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KJIETOUHOM TEOPUHU.



Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomarorpadus,
anekrpodope3, METOJ MEYCHBIX aToMOB, audQepeHIHanTbHOe  EeHTPUPYTHPOBAHUE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KemoK. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanshoe (npusicuzneHnoe) usyueHue Kiemox.

JdeMoHcTpauuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopwus
Pa3BUTHUS METOJ0B MHUKPOCKOITHI.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIPENApaThl PACTUTEIbHBIX, JKUBOTHBIX H
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckasa padora «/3yueHne MeETONOB KIETOYHOW Omosoruu (Xpomarorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnueckasi opraHu3anms KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIJIOPETYIALNH.
MunepasnbHbI€ BellecTBa KIETKH, UX OHojiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTwdyHas, deTBepTHYHAs CTPYKTypel. JleHartypamus. CBoilcTBa OEIKOB.
Knaccudukanus 6ernxoB. buonornueckne GpyHkium 6enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapuipl, AWcCaxapuibl, OJWTOCaxapuabl W mojucaxapusl. OOmuit
MJaH CTPOCHWs W (U3UKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buomornueckne ¢GyHKIIUN
YTJIEBO/IOB.

Jlumuger.  TmapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kmaccumbukanmss — THMHIOB.
Tpurmunepuapl, Gochoaunubl, BOCKH, CTepouibl. bruonornyeckue ¢pyHkiuu aunuaos. OOmme
CBOMCTBA OHMOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTuipl.
[Tpunnun kommiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yaknun PHK B kinetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonorudeckue
¢byakuun  AT®. BoccraHoBieHHBIE TMEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HYyKaeo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe W OMOPU3NYECKUE HCCIEIOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypsvl u  QyHKyui
buomonekyn u ux Komniexcos. Komnvromepmwiii Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Hoptpertsr: JI. Ionunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKHMX DJIIEMEHTOB B HEXKHUBOW MPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmumer u cxemsl: «llepuogudeckas TabmuIa XMMHUYECKHX SJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOJbI», «BemiectBa B cocTaBe OpraHu3moBy», «CTpoeHUE MOJIEKYIbl Oenkay,
«CTpyKTYpBl OENKOBOW MONEKYIbD», «CTpOoeHHEe MOJIEKYN YyIrieBoJ0B», «CTpOeHHE MOJEKYI
nunuoBy», «HykinenHoBbie KUCI0Th, «CTpoeHue Moiiekyiasl ATDy.

Ob6opynoBaHue: XMMHUYECKas MOCyia 1 000pyI0BaHHE.

JlabopaTopHas pa6ora «OO0HapyxeHHEe OETTKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKIIHIN.



JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKINH KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M mpokapuoTudeckas. CTpyKTYpHO-(YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHne MNPOKApUOTHYECKON KIeTku. KietouHas cTeHka OakTepuii ©  apXeu.
OcoOeHHOCTH CTPOCHUS TeTepOTPO(PHON U aBTOTPO(DHON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenne u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [Imazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpaHbl. TpaHCIOPT BELIECTB 4epes
IUTa3MAaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, oOneru€nHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcmopt). Ilomynponumaemocts MemOpanbl. Pabora
HaTpUI-KaJIMeBOro Hacoca. DHAOIUTO3: MMHOIUTO3, (paronuro3. Jk3ounuto3. Kiuerounas creHka.
Crpykrypa ¥ QyHKIIUHU KIETOYHON CTEHKU pacTeHH, rprOoB.

Huromnna3zma. Ilutozonb. Llutockener. JIBmwkenue uutomuiazmbel. OpraHouasl KIETKH.
OnHomeMOpaHHbIe OpraHOMbI KJIETKHU: 3HaorazMarndeckas cetb (IIIC), anmapart ['onbmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpaHydasipHOrO peTukyinyma. Mexanusm wuanpasnenuss 6enxkos 6 JIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuii  (arpaHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukymnyM. CekperopHast ¢yHkius anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KieTke. Bakyonu pacturensHbix kiietok. Kiierounsiii cox. Typrop.

[losryaBTOHOMHBIE OpraHOWIbl KJIETKH: MUTOXOHAPHUM, IUIACTUABL [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMU MUTOXOHApMM M 1wiacTuA. llepBUuYHBIE, BTOPUYHBIE M CJOXHbBIE IJIACTUIBI
(OTOCUHTE3UPYIOIUX 3YKapuoT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI ~ BBICHIMX
pacTeHui.

HememOpanHnble opraHonzps! kieTkn CtpoeHne M (QyHKIHUH HEMEMOpaHHBIX OPraHOMI0B
KIeTku. Pubocombl.  [Ipomesicymounvie ¢hunamenmol. MuUKpopuiIaMeHTbl. AKmMuHo8ble
MuKkpoghunamenmoi. MplllI€UHbIE KIETKU. AKMUHOGblIE KOMHOHEHMbl HEeMbIUEUHbIX KIemOK.
MukpoTtpy6ouku. Kierounsrii 1mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
MukpoTpyOouku nurtomiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHUE U (DYHKIMH.
SnepHblii 6enkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE PacHOJIOKEHHE XPOMOCOM B HMHTepdhazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — THCTOHBL. J[unamuxa s0epHoll
06010uKU 8 Mumo3ze. HoepHulii mpancnopm.

Knerounsie  BkitodeHus.  CpaBHUTENbHAas ~ XapaKTEPUCTUKA  KJIETOK  JYKAapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

IToptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuuper u cxembl: «CTpoeHHE SYKapHUOTHUECKOH KieTkn», «CTpoeHHe >KMBOTHOM
KIIeTKn», «CTpoeHne pacTUTENBHON KIETKN», «CTpoeHue MUTOXOHAPUN», «Anpo», «CtpoeHne
IIPOKapPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKpPOIpEnapaTsl PacTUTENbHBIX, >XHBOTHBIX
KJIETOK, MUKpOTIpenapaTsl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3yyeHue cBOMCTB KIETOUHOW MEMOPAHBD».



JladbopaTopHas padora «lccienoBanue mia3mMoiiM3a U JCIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NpeBpallieHNe JHEPIUN B KJIeTKe

AccuMWISIIAA ¥ JUCCUMMIIALUS — JIBE CTOPOHBI MeTabonm3Ma. Tumsl oOMeHa BEIIECTB:
aBTOTPOGHBIH W  reTepoTpoHBIA. YyacTHe KUCIOpojga B  OOMEHHBIX IpoIeccax.
Ounepreruyeckoe obecrnieueHne KieTku: mpespamenne AT® B 0OMEHHBIX THpoleccax.
@depMEeHTATUBHBINA XapaKTep pEaKkuui KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmenter. Otnmuns (pepMEHTOB OT HEOPraHUYECKHUX
KaTaim3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOWUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIHil OT Pa3IUYHBIX (PaKTOPOB.

[lepBUUHBIN CHUHTE3 OPraHWYECKHX BeHIECTB B KieTke. DorocuHTe3. AHOKCUeHHbIU U
oxcuzenHvlll omocunmes y oakmepuu. CeemocoOuparowue nueMeHmovl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xmoporuiactoB B mporuecce potocuHTe3a. CBeToBass U TEMHOBAs
bazel. Domoodvixanue, Cs., Cs+. u CAM-munvt chpomocunmesa. [IponyKTUBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHUE (OTOCHUHTE3A.

XemocuHre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHMKOB:  HUTPUPHUIHMPYOLINE
OakTepuu, xene300aKTepuu, cepoOakTepuu, BOAOPOIHbIE OaKTepuH. 3HaUEHUE XEMOCHHTE3A.

AnaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHHsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTH OMOTEXHOJOTHH W BO30yIUTETH
0ose3Hel.

AdpoOHBIE OpPraHW3MBI. JTambl JHEPreTHYECKOro oOMeHa. [loaroToBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOpOaHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe oKuciIeHHE, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHAPUH B mpolieccax
ouonorunueckoro okucienus. Luknudeckue peakuuu. OxkuciautensHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmaszwi. IlpeumymiectBa a’poOHOro myTH OOMEHAa BEIIECTB TMeEpel aHa’POOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: Ix. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DOTOCHHTE3», «DHEpreTUUeckuii oOMen», «bmocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui PUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopuasi pabora «lI3yueHue KaTadUTHUECKONW aKTUBHOCTH (epMEeHTOB (Ha
MpUMepe aMuUIa3bl WK KaTaaasbl)y.

JlabopaTopHnasi paGora «/3ydeHne ¢EepMEHTATUBHOTO pACIHICIUICHUS TMEpOKCUIA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHeHHE IPOLIECCOB (POTOCHMHTE3a U XEMOCUHTE3a».

JlaGopatopHas padora «CpaBHEeHHE POLIECCOB OPOKEHHS U AbIXaHHSD.

Tema 7. HacnencrBenHass nHOpManus U peajn3anus eé B KJeTKe

Peakuun matpuyHoro cusresa. [IpyHIMI KOMIUIEMEHTapHOCTH B PEAKLUAX MaTPUYHOIO
cuHTe3a. Peanmmsarus HacnencTBeHHOW wuHQopMmammu. [eHeTHUecKui KoJ, €ro CBOMWCTBA.
Tpanckpunuus — marpuunelid cunte3 PHK. IIpuHnune! Tpanckpunuuu: KOMIUIEMEHTApHOCTD,
aHTUNAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B Gnocunrtese Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokucaoT. Pob pubocom B GrocuHTese Oemka.



Cospemennvie npeocmagnenuss o cmpoenuu 2enos. Opranuzaiysi TeHOMa y MPOKApHOT U
9YKapHOT. Perymsuusi akTMBHOCTH T'€HOB Y mpokapuoT. ['umote3a omepona (®. XKako6, XK.
Mano). Monekyaapuvle mexanuzmvl sKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTrouHslii romeocTas.

Bupychel — HeknerouHble (JOPMBI KU3HH U OOJIUTaTHBIC mMapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, DPETPOBHPYCOB, OakrtepuodaroB. JKusuennwvii yukn [HK-cooepoicawux
supycos, PHK-cooepocawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycupie 3a0oyeBaHusi 4enoBeKka, KHBOTHBIX, pactenuid. CIIM/, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKUE MTPOOIJIEMBI.

buoungopmamura: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypHulix
ouonocuueckux Oannvix. Hanomexuonoeuu e oOuonoeuu u meduyune. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. . UBaHOBCKUI.

Tabmuubprt u  cxembl: «buocunTe3 Oenka», «['eHeTnmdeckuit Koy, «BuUpyCH»,
«baxTepuodarm».

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. /KuzHeHHbBIN HUKJI KJIETKH

Knerounsrii mukin, ero mepuoasl u perymsinus. WMutepdaza m muto3. OcoOeHHOCTH
mporeccoB, mpoTekaroux B uHTepdase. Iloaroroska knetku k aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCUHTETUYECKUH (TIPEMUTOTUYECKUI) MEPHOIbI
nHTEep(Da3HI.

Marpuunblii  cunre3 JIHK — penmukanusa. [lpunnuner  perumkanuun — JJHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aHTHUIAPaUIEIbHOCTh. MexaHu3m
pemwmukanun  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl U TenoMepasa.
XPpOMOCOMHBI HA0Op KIETKH — KapuOTHUI. JIMIUTOMIHBIA M TaruIOMIHBIM HaOOPHI XPOMOCOM.
I'omonoruuneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kietku — mMuTo3. CTaguu MHUTO3a U MPOUCXOJSIINE B HUX MpPOIECCHl. THUIIBI
muto3a. Kapruoknnes u nutokunes. buonoruueckoe 3HaueHre MUTO3a.

Perymsmuss MUTOTMYECKOTO LHMKIA KieTku. [IporpammupyeMas kineto4yHas TuOelnb —
aromnTos.

Knerounoe a1po, XxpoMocoMbl, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposas xiemrkay — ououngopmamuyeckue
Mooenu PYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoncTpanun

Tabmuipel u cxembl: «KU3HEHHBI LUK KIETKW», «MuUT03», «CTpoeHue XpoMocoMm»,
«Pemmukanus JHK».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKpoTpenaparsl: «MUTO3 B KJIETKaxX KOpeIiKa
TyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnas pa6ora «HaOmrofeHne mMuTO3a B KIIETKaX KOHYMKA KOpemiKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CTtpoenne u pyHKnnu opraHnu3MoB

buonornyeckoe  pazHooOpasue  opraHu3zmMoB.  OJHOKJIETOUYHBIE,  KOJOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUIHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJTHOKIETOUYHBIE BOJIOPOCIH, Ipyrue MpoTUCThl. KolloHnanbHbIe
OpraHU3MBI.



B3anMocBs3b 4acTeil MHOIOKJIIETOYHOTO OpraHu3Ma. TkaHH, Opraisl U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe Lesoe. 'omeocras.

Txanu pacrenmii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBareibHas, IOKPOBHA,
MIPOBOJIAIIASA, OCHOBHAs, MexaHHueckas. OcoOOEHHOCTH CTpOEHUSs, (YHKIMH U PacroOKEeHUI
TKAHEH B OpraHax pacTCHUM.

TkaHM JKUBOTHBIX M  4YEJOBEKA. T[HUIbI KUMBOTHBIX TKAaHEW: JIUTEIUAJIbHAS,
COCJMHUTEINIbHAS, MbllIeuHas, HepBHAs. OCOOCHHOCTH CTPOSHHs, (YHKIHA U PaCIOJIOKEHHUS
TKaHE! B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble 1 reHepaTUBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. OyHKIMY OpraHoB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIil 1 BHyTpeHHuU# ckener. CTpoeHre U TUIbl COeTUMHEHUS
KOCTEH.

JIBi>keHne oOpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOHIHOE,
KI'YTUKOBOE, pPECHUYHOE. J[IBW)KEHHE MHOTOKJIETOYHBIX PACTEHWI: TPONHU3Mbl M HACTHM.
JIBuKeHre MHOTOKJIETOUHBIX )KUBOTHBIX U YeJIOBEKa: MbllleyHas cucrema. Pedexc. CkeneTHble
MBIIIIBI U UX padoTa.

[Inutanue oprannsmos. [loryomenue BOJbI, YIIEKHCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. [Iutanue >KMBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE NHUIIEBAPEHUE.
[Intanne MO3BOHOYHBIX XKMBOTHBIX. OTAENbI MUIIEBAPUTEIBHOrO Tpakrta. llumeBaputenbHbIe
xkene3bl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opraau3MoB. [[pixanue pactenuid. Jprxanue sxuBoTHBIX. Juddy3us ra3oB yepes
MOBEpXHOCTh KIeTKU. KokHoe napixanue. JlpixaTenbHas noBepxHOcTh. JKaGepHoe u JEroyHoe
npIXaHue. JIpIxaHHe TO03BOHOYHBIX JMUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKMX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHass cucTeMa 4YeloBeKa. MexaHu3m
BEHTUJISILIUM JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsus apixanus. [IpixarenbHbie 00bEMBI.

TpaHcnopT BemIECTB y OpPraHu3MoB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. Tpancmopt
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHas cucrema u €€ opransl. KpoBeHOCHas cucreMa
MI0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE cCOCyAbl M KpoBb. Kpyru
KpOBOOOpamieHusl.  DBOJIONUOHHBIE  YCIOXKHEHHS  CTPOCHHUS  KPOBEHOCHOM  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuusi.

Boinenenne y opraHusmoB. Beinenenue y pacrtenuil. BelneneHue 'y KMBOTHBIX.
Cokpatutensuple Bakyodu. Opranbl BbifeneHus. OuibTpaius, cekpeuus H oO0paTHOe
BCAaChIBaHUE KaK MEXaHU3MBbI Pa0OTHI OpraHoB BhIeIeHUs. CBS3b MOJIOCTH Tella ¢ KPOBEHOCHOU
U BBIICIUTEIBHON cucTeMaMH. BblfenieHne y MO3BOHOYHBIX KUBOTHBIX M 4YesoBeka. [loukwu.
Crpoenue u ¢pynkunonuposanue Heppona. OOpa3zoBaHHEe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI MMPOCTEHIINX. 3alIUTa Y MHOTOKIETOUHbIX pacteHnil. Kyrukymna. CpencTsa nacCuBHOU U
XUMHYECKOH 3aIUTEL. OUTOHIIUIIEL.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. MMmyHHas cuctema denoBeka. KieTouHbli ¥ TyMOpadbHBIH HMMYHHTET.
Bpoxaéuuelii 1 npuoOpeTéHHbIM  crneuupuueckuii MMMyHUTET. TeopHus KJIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. PoJib BposkIEHHOTO MIMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkuMocTe M peryisilivss y OpraHu3moB. PaszipakuMoCTb y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PazapaxxumocTs U peryisnus y pacteHuid. PocToBble BemiecTBa U UX
3Ha4YCHHUE.

HepBHas cucrema u pediuekTopHas peryasuus y >XKMBOTHBIX. HepBHas cucrema u eé
OTZeNbl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUs HEPBHOM CUCTEMBI Yy JKHUBOTHBIX. OTHEIBI



TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHBOTHBIX. Peduiekc u peduexropnas nyra. besycnoBusie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbpHas perymsiuyss M SHIOKpUHHAs CUCTEMA JKMBOTHBIX U 4yesioBeka. JKesessl
SHJOKPUHHOM CHCTEMBbl M HUX TOpPMOHBL JleiicTBHE TOpMOHOB. B3anMOCBA3b HEPBHOU U
SHJIOKPUHHOM cucTeM. [ mnoranamo-rumnoduszapHas CucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuper u cxembl: «OIHOKJIETOYHBIE BOJOPOCITN», «MHOTOKIETOUYHBIE BOJOPOCITH»,
«baxtepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHee CTpOEHHE HAaCeKOMbIX», «TKaHuM pacTeHHiD,
«KopneBbie cucrembr», «Ctpoenue credns», «CTpoeHue IMCTOBOM IIAacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuUCTeMay,
«/IpixaTenpHass cucrteMa», «HepBHas cucremay, «Koxka», «MpblliedHas cucremay,
«BoigenurensHas cucrema», « JHIOKpPUHHAsS cucTeMay, «CTpoeHue Mblib», «MMMyHHTET?,
«KumeunononoctHsie», «CxeMa NUTaHUs pacTeHui», «KpoBeHOCHbIE cHCTEMbl MO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rusips», «CTpoeHue miaHapuny», «BHyTpeHHee cTpoeHHE /105K/I€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHast cucrema nsrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruiy, «HepBHas cuctema MIIEKOMHUTAIOMIKXY,
«HepBHas cucrema yenoBeka», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHel, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBbBIE
9K3EMILISIPhl KOMHATHBIX pacTeHHH, repdapuy pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIpenapaThl
AKHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIIEKIIMA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue Uil JAEMOHCTPALMM MOYBEHHOTO M BO3AYLUIHOIO IHTaHWsS PACTCHMH,
paciieruieHus Kpaxmaia © OelIKkoB 1oj JelcTBHEM (EepMEHTOB, 0O0OpyJdOBaHWE IS
JEMOHCTPALIMH OMBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTCIIbHBIX
JBYKCHHM, MOJIETIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX )KUBOTHBIX.

JlabGoparopHasi padora «/3yueHne TKaHEeil pacTEeHUI».

JlaGoparopHas padora «/3yueHne TKaHEeH 5KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPraHM3MOB

®opMbl pa3MHOKEHHS OPraHU3MOB: Oecrioyioe (BKIIK0Yas BEreTaTUBHOE) U 10JI0BOE. Bubl
0€ecroJIoro pa3MHOXKEHUS: IOYKOBAaHUE, CLIOPYJIALUSA, (parMeHTaltsl, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. I[lomoBbie kneTku, wim ramersl. Meio3. Craauu Meio3sa.
IloBenenne xpomocom B menose. Kpoccunrosep. buonorndeckuil cMplicia Me03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzaponpiueBoe paszsutue. I'ameroreHe3 y KMBOTHBIX. [loyoBble  Kene3sl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KIIETOK.

Omo10TBOpEHNEe U 3MOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WNuauBuayansHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIOTUS — HayKa O pa3BUTHU
opranusMoB. Mopgozenes — oona u3z enaguvix npodorem ambpuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaaun >MOpHOTEHE3a )KUBOTHBIX (Ha MpUMepe JIArywkn). Jpobiaenue.
Tuner npobnenus. /[Jemepmunuposannoe u nHeoepmuHupoganuoe opobnenue. bnacmyna, munvi
onacmyn. OcOOEHHOCTH JPOOTICHUS MIIEKOMUTAIOMUX. 3apOJIbIIIeBbIe JUCTKU (TaCTPYJISALIMS).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JINCTKOB. B3anMHOEe BiMsSHME YacTel
pa3BUBAIOLIETOCA 3apojipliia (AMOpPHOHAIbHAS HMHIYKUMA). 3aKilajJka IJIaHa CTPOCHHS



JKUBOTHOTO KaK pe3yJbTal HUEpPapXU4EeCKUX B3aUMOJEWUCTBMM TIeHOB. BimmsgHue Ha
AMOPHOHAIEHOE PA3BUTHE PANTMYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u passBurue xuBOTHbIX. llocTamOpuonaneHbli nepuon. IlpsmMoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIMO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSIMOTO Pa3BUTHSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta >XUBOTHBIX. DakTOpbl pEryaslMu pPoOCTa KUBOTHBIX U dyenoBeka. Craauu
MOCTIMOPHOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M YeJOBeKa. lleprnoJabl OHTOreHe3a 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PasmHoOxenne u pasButue pacteHuid. ['ameropur u crmopodur. Meiio3 B KU3HEHHOM
uukie pacreuil. OOpa3oBaHue crHop B Ipoiiecce Menosa. ['ameroreHes y pacTeHUH.
OmoI0TBOPEHHE H Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. [[BOWHOE OIJIOJOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBI PEryNsiui OHTOTe€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubl u cxembl: «BereraruBHoe pa3zMHOXKeHUE», « THUIBI OECIONIOro pa3MHOXKEHUS,
«Pa3MHOXXEHHE XJTaMUIOMOHaAb», «Pa3MHOXKeHWE JBIIICHB», «Pa3MHOXEHHUE THUIPHDY,
«Menos», «XpoMocomel», «l'amerorenes», «CTpoeHHE SWUEKIETKH W CIepMaTO30UIa»,
«OCHOBHBIE CTaauu OHTOTeHe3a», «lIpsmoe m HempsiMoe pa3BuThHe», «Pa3BuTHE Maickoro
Kykay, «PasButue capanum», «Pa3Butue msarymkmn», «/[BoiHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpOGHHE CEMSH OJTHOJOJBHBIX W JBYAOJBHBIX pacTeHUW», «KW3HEHHBINH UK
MOPCKON  KamyCTbl», <OKW3HEHHBIM MUK MXa», <OKW3HEHHBIM I[UKI ManopOTHUKAY,
«OKW3HEHHBIN IUKIT COCHBD.

OOGopynoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIPENapaThl SUIIEKIETOK U CIIEPMaTO30HUIOB,
MoJenb «L{UKIT pa3BUTHUS JATYILIKIY.

JlaGopatopHass pabora «l3ydyeHHe CTpPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTuyeckass padora «BpIsiBI€HUE MPU3HAKOB CXOJICTBA 3apOJIbIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHWsI MU pa3BUTHS I'€HETUKM Kak Hayku. Paborel I. Mengpens, I'. ne
®pusza, T. Moprana. Ponb oTedecTBEeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHkKu. Paboter H. K.
Konbnonra, H. Y. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenko, 0. A. ®ununyenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIE NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA NpPHU3HAK, TOMO3UIOTa,
reTepo3UroTa, 4ucras JUHUS, THOPUAbI, TeHOoTHrn, (eHoTturn. OCHOBHBIE METOIbl T€HETHKHU:
rUOPUA0TIOT MUECKUM, ITUTOJIOTHUECKH, MOJIEKYISIPHO-T€HETUUECKHIA.

JdeMoHcTpanuu

IToptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Basunos, A. H.
benozepckuii, I'. /. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxembl: «MeToIbI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlabopaTopnas padora «/Ipozoduna kak 00bEKT FeHETUIECKIX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. l[lepBeiii 3akoH MeHaenss — 3aKOH €IUHOOOpa3us
rubpuoB mepBoro mnokoineHus. IlpaBuno momuHupoBaHus. Bropoit 3akon MeHnzaens — 3aKoH
paciernyieHus mpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umotesa
YUCTOTHI TaMET.



Ananusupyroniee  ckpemuBaHue.  [IpoMexyTodHbI ~ XapakTep — HacleJOBaHMUS.
Pacuiennenue npu3HakoB Npyu HETIOJIHOM JIOMUHHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tperuilt 3akoH MeHgenss — 3aKOH HE3aBHCHMOTO
HaCJIeIOBAaHUS MPU3HAKOB. L{uTONOTHYECKE OCHOBBI JUTHOPUTHOTO CKPEIIHBAHUSI.

CueruieHHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CrerieHHOe Hacle0BaHne
I€HOB, HAPYILLIECHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXAaHM3M OIPEACIICHHs Ioja. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHsli M TreTeporaMeTHbl moJj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanue Npu3HaKkoB, CHETUIEHHBIX C IOJIOM.

l'enotun kak uenoctHas cucreMa. [lneHoTpornvss — MHOMXKECTBEHHOE [EWCTBUE TEHA.
MHOKECTBEHHBIN auien3M. B3auMoJeliCTBUE HEAUICNbHBIX T€HOB. KoMIJIEMEHTapHOCTB.
Onucras. [Tonmumepust.

['eHeTMYECKMIT KOHTPOJIb DPa3BUTHsI pACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXke
(bM3UOJIOTMYECKUX TMPOIIECCOB, TOBEACHUS M KOTHUTHBHBIX (yHKmuil. ['eHeTHdeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TApa3uT» U «XO35UH —
MHUKpOOHOMY. ['eHeTHUeCKe acTeKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW MH(OpMaIuy B
MTOKOJIEHUSAX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupl u cxembl: «IlepBbiii 1 BTOpor 3akoHBI Menaens», « Tpetuit 3akoH MeHuemns,
«AHanu3upymlee ckpenupanne», «HenonHoe nomuHnpoBanne», «CLEINIEHHOE HACIE0BaHNe
MIPU3HAKOB y Ipo30duibl», «I'eHeTuka nonay, «Kapuotun yenoseka», «Kapuorun npo3oduisi»,
«Kapuotun ntuup», « MHOKECTBEHHBIN allJIEU3M», «B3auMo1eiCTBUE T€HOBY.

OOGopynoBaHue: MOJAETH JJIA IEMOHCTPAIIMM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUSI U PACLICIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMM CLEIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduiay.

IIpakTHyeckasi padora «V3ydeHune pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JTUTHOPUIHOTO CKpEIIMBAHUS Y
JPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

BzaumopneiictBue renoruna u cpeabl npu ¢dopmupoBanuu (enorumna. l3MeHunBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE NpPU3HAKUM. BuIbl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAsl U HACIIEICTBEHHAS.

MonudukanronHas U3MeHYUBOCTh. Ponb cpeapl B (opmupoBaHuu MOIUPUKAIUOHHON
u3MeHunBocTH. HopMma peakuuu mpusHaka. BapuanimoHHBIH psii ¥ BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAIIIOHHON U3MEHUYUBOCTH.

l'eHoTunuueckass W3MEHYMBOCTb. (CBOWCTBA T'€HOTUIIMYECKOW HW3MEHUYMBOCTU. Buibl
TeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomMOuHnaTiBHas U3MEHUMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBa KOMOMHATHUBHOM
W3MEHYUBOCTH. Pojh KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHUH T€HETHYECKOTO Pa3Ho00pas3us
B MpeJienax 0JHOro BUAA.

MyranyoHHass HM3MEHYMBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBaHHBIE MYyTallMU. SnepHble W LUTOIJIA3MATHUUYECKHE MYTallUH.
Comarnueckre W MOJOBble MyTauuu. [IpuymHBI BOZHUKHOBEHMS] MyTanuuid. MyTareHbl U UX
BIIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKUX
psnoB B HacnenactBeHHoW wu3MeHuynBoctd (H.W. BaBunoB). BresnepHas HM3MEHUHMBOCTh U
HAaCJIEACTBEHHOCTb.



Dnucenemura u 3NUCEHOMUKA, POb INUSCHEMUYECKUX (HAaKmMopo8 6 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

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

Tabmurer 1 cxembl: «Buapl H3MEHUMBOCTHY, «MoauduKanroHHas HW3MEHUHUBOCTHY,
«KoMOnHaTHBHAsT  M3MEHYUBOCTDHY, «Meiio3», «OMm1010TBOPEHUEY, «'eHeTHUECKHE
3a00JIeBaHHS YETIOBEKay», «BHUIIBI MyTaIuii».

O6GopynoBaHue: >KMBbIE U TepOapHbIC SK3EMIULIPbl KOMHATHBIX PACTEHUH, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUIAMHU H3MEHYHBOCTH.

JladopaTtopnas  padora «MccnegoBanue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
W3MEHYHMBOCTH. [loCTpOoeHME BApUAILIMOHHOTO psiia U BApUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eHeTHKA YeJiOBeKA

Kapuotun denoBeka. MexayHapoJHas MporpaMma HCCIEIOBAHUS T€HOMA 4YeJloBEKa.
MeToapl M3ydeHHs] TEHETUKH YeJIOBEKa: T€HEAJOrMYeCKui, OJM3HEIOBBIM, ITUTOTCHETUYECKUM,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJICKYJIsipHO-TeHeTndeckuii. COBpeMEHHOE OImpeesieHre
TE€HOTHIIA: TTOJJHOTEHOMHOE CEKBEHUPOBAHHE, FTEHOTUIIMPOBAHUE, B TOM 4Hnciie ¢ moMonipto T1I[P-
ananu3a. HacneactBennbie 3a00eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeIOBEKA.
bone3nn ¢ HacieaCTBEHHOW NPEeApacHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW TeHETHUKH B
MPEAOTBPAIICHUNA M JICYCHHH TEHETHYECKUX 3a00JIeBaHWU YeoBeKa. MeIUKOo-TeHEeTHYEeCKOoe
KOHCYNnbTHpOBaHuE. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO TPpy3a». ITUUECKUE ACTIEKThI
Hccae0BaHuM B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue ¢GakTOphl MOBBINICHHONW YYBCTBUTEIBLHOCTH YEJOBEKa K (DHM3MYECKOMY H
XUMHUUYECKOMY 3arpsA3HEHUIO OKpYyKaromed cpenpl. ['eHeTudeckas NpeapacnoyioKEHHOCTb
YyeJIoBeKa K MaTOJIOTHsIM.

JdemoHcTpauuu

Tabmuupr u cxembl: «Kapuotumn denmoBeka», «MeToabl M3yYeHHUS TEHETUKH YEIOBEKa»,
«"eHeTH4ecKkue 3a00ICBAHUS YEIOBEKAY).

IIpakTuyeckas padora «CocraBjieHUE U aHAJIU3 POJIOCTIOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukamusi U CeJICKIUs. 3apOoXKJICHUE CelIeKIMU W JoMectukanuu. Yuenue H. U.
BagsuioBa o LleHTpax mpouCX0XIeHNUsS 1 MHOTO0Opasus KyJlIbTypHBIX pacTeHUid. Posib cenexkiuu
B CO3JIaHMM COPTOB pacTeHWM MW TMOopoa KUBOTHbIX. CopT, MNOpoJa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIZIOB B HacieAcTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue ais
CEJICKIIMOHHOMN pabOThI.

Metobl ceneKIMoHHOM paboThl. MICKycCTBEHHBIN OTOOP: MAaCCOBBIA M MHAWBUIYyaTbHBIM.
Oranbl KOMOWHAIMOHHOM cenekuuu. VcnbiTanue mpousBoauTenei mo moroMctBy. OTbop Mo
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOP MO MEHOTHUITY C MIOMOIIBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIeKIHMOHHOW paloThl. PamuanoHHBIl U
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTYpHBIX (OpPM OPTaHHU3MOB.
Hcnonb3oBaHne TEHOMHOTO pENaKTUPOBaHHS M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJY4YEHUSI UCXOJITHOTO MaTepuaa Jjs CeJIeKINH.

[Tonyuenune monumuionaoB. BuyTpuBuaoBas rulOpuausanus. bBIu3kopoacTBEHHOE
CKpelllMBaHue, WK UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Wi ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue Trerepo3uca B cenekuuu. OtaanéHHas TUOpUAM3AIUS.
[Ipeomonenne Oecraoans MEXBUAOBBIX THOPUAOB. JlOCTHMKEHHSI CENeKIUd pAcTeHUd |
KUBOTHBIX. «3€1EHAs peGoNIOYULY.



CoxpaHeHHe U U3YYEHHE T'€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poIuyeit Ui co3AaHusl HOBBIX COPTOB M THOPUAOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. HM3yuenue,
coxpaneHnue u ynpasieHue 2eHemu4yecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHDBIX 8 YeNAX VIVUULEHUS CYWeCBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPUMeHeHUueM CO8PEMEHHBIX MemOO08 HAYYHLIX UCCIe008AHUU, NEePedosblX uoel u
NePCneKMUBHbIX MEXHOI02UIL.

JdeMoHcTpanuu

[Toptpetsr: H. M. Baswiios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuier 1 cxeMbl: «L[eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJbTypHBIX PACTCHHID,
«3aKOH TOMOJIOTHYECKHUX pSAJOB B HACIEACTBEHHOW H3MEHUYMBOCTH», «METONbl CEeNEeKLUN»,
«Otnanénnas rudpunuzanusy», «MyrareHes».

JladbopaTopHas padora «/3ydeHue copTOB KyJbTYPHBIX PACTEHUU W MOPOJ JTOMAITHUX
YKUBOTHBIX).

JladopaTopHas pa6ora «/I3ydueHne METOIOB CEJIEKIIUU PaCTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHU».

Ikcekypeust «OCHOBHBIE METOJIBI M JOCTHMIKEHUS CEJIEKIIMM PACTeHUM M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00paTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buoTexH0J10rUsl U CHUHTETHYECKAsl OHOJIOT S

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPTraHHU3Mbl, HUX XapakTepucTuka. TpaaulroHHas OHOTEXHOJIOTHs: XJeOoneuyeHue,
MOJIyYeHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEINE. Mukpoobuonoruueckuii cuate3. O0beKTh
MHUKpPOOHOJIOrHYecKuX TexHosaorui. [IpousBoacTBo Oenka, aMMHOKUCIOT ¥ BUTAMHHOB.

Co3maHve  TEXHOJOTMM W MHCTPYMEHTOB  IICJICHANPABICHHOIO  U3MEHEHUS W
KOHCTPYHPOBAHMSI TEHOMOB C LEJbI0 MOJyYEHUsI OPraHU3MOB U X KOMIIOHEHTOB, COJIEp KaIlIUX
HE BCTpeyarouecs B Npupoie OMOCUHTETUYECKUE ITYTH.

Knerounass wmxenepus. MeTroapl KyJabTyphl KJIETOK M TKaHEW PACTEHHl M KUBOTHBIX.
Kpuobanku. ComaTtnueckas rudpuauzanus U coMaTtudeckuii smOpuorenes. McmonbzoBanue
rarjiouJIOB B CEJIEKUUU pacTeHuil. [lonyuenue monokioOHanbHblX awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHATILHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PekoHCTpyKIMsS SHLEKIETOK W KIOHUPOBAaHUE MKUBOTHBIX. MeTOJ TpAaHCIUIAHTALMU SAEp
KIETOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUS U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasg MHXeHepus. VICKycCTBEHHBIN CUHTE3 TeHa U KOHCTPYHMpPOBaHUE
pexomOunantueix JIHK. Cosdanue mpanceennvix opeanuzmos. JIoCTHXKEHHS U MEPCHEKTUBBI
XpOMOCOMHOM W TEHHOM WHXEHEPUHU. ODKOJOTHYECKHE U JTHUYECKUE MPOOIeMbl TEHHOU
WH>KEHEPUHU.

Memununckue 6uotexnosoruu. [ToctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa00IOMHBIH aHaIH3, TEHOLIEHTPUYECKHI aHAIHU3 TPOTeoMa YeJIOBeKa ISl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp30BaHHWE CTBOJIOBBIX KIJIETOK. TapretHas Ttepanus paka. 3D-
OMoWHXeHepuss Uisi pa3paboTku (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEeM TEXHOJIOTHM TpEXMEPHOTO OWONPUHTHHTAa U
ckaddonauHra s perieHus 3a1a4 NepCoOHATU3UPOBAHHON METUIIUHBL.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUTBI OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdeMoHcTpanuu



Tabmuuer u  cxembl: «lcnoip30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIpOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUs».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OHOTEXHOJIOTHI.

IIpakTnueckas padora «llosyueHrue MOJOUHOKHUCIIBIX IPOIYKTOBY.

IKcKypenst «buoTexHoIorus — BaKHeIas Mpou3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xkneHue 1 pasBUTHE IBOJIOLMOHHBIX NIPeACTABICHUI B 0M0JI0THHI

OpomoumonHas Teopust Y. [apsuna. [lpeanoceuiky BO3HUKHOBEHUS JapBUHU3Ma. JKU3HB
M HaydHas JesrenpHocTh Y. /lapBuHa.

JIBukymue cuibl 3Boionuu  BugoB no Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
Pa3MHOXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoi Teopun 3Bosounu (CTI). HelitpanbHas Teopus SBOJIIOLNM.
CoBpemeHHast BOJIIOIMOHHAS OnoJIoTHA. 3HaYEHHE HBOJIIOLIMOHHOW TeOopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpauuu

[Toptpetsr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 2. K. Cent-Unep, XK. Kiosse, Y.
HapsuHn, C. C. Yetrepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmuipr u cxembl: «Cucrema xuBoi nmpupoasl (o K. Jlunuero)», «JlecTHUIa KHUBBIX
cymectB (o Jlamapky)», «MexaHu3Mm (GOpMHPOBAHUS TPHUCIIOCOOICHUNH y pacTeHUH U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyra myremectsust Y. Jlapsunay, «Haxomaku Y.
HNapBunay, «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoei», «MHoroobpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JoManIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BunoB (mo Y. [lapBuny)», «Cxema COOTHOIICHHS IBMIKYIIUX CHJI DBOJIONUN», «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKOW TEOPHH 3BOJIIOLIMN.

Tema 2. MuUKpo3BoIIOIMS U €€ pe3yJabTaThbl

[lonynaums kak snemMeHTapHass eauHuua 3BoMroUuMU. COBpPEMEHHBIE METO[bl OLIEHKH
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyisiuil. U3meHenue reHo(oHaa MOMYNISIIMY KaK
3JIEMEHTApHOE 3BOJIIOIMOHHOE SIBICHHE. 3aKOH TeHeThueckoro paBHoBecus Jlx. Xapau, B.
Baiin6epra.

DOnemeHTapHbie (akTOphl (ABIKYIIME CHUJIbI) SBOJIONMHM. MyTallMOHHBINA TMpoIiecc.
KomOunaTtuBHas u3MeH4YMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHampaBlICHHbIE W3MEHEHUs
4acToT aened B momymauusx. O¢pdekr ocHoBaTens. Ipgexm OYymvLIOUHO20 20PIbIUUKA.
CHudicenue ceHemuuecko2o pasHoodpasus: npudunvl u cireocmeus. Illpossnenue a¢hghexma
Opeligha 2eHo8 6 Oonvwux u manvlx nonyrayusx. Mwurpauun. M3onduus OOMyasSiui:
reorpaduueckas (IpocTpaHCTBEHHAs1), Ouoorndyeckas (penpoayKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuid ¢aktop 3Bomound. POpMBI €CTECTBEHHOTO
oTOOpa: NBWXKYIIUH, CTaOMIU3UPYIOIIMHA, pa3pblBatolInil (Iu3pynTuBHBIA). IlonoBoit oTOOp.
BoO3HMKHOBEHHE U HBOJIIOLUS COLIMATIBHOTO OBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pPe3yJabTaT MHUKPOAIBOIIONMU. BO3HHMKHOBEHUE
pUcrocobaeHnit y opranu3zMoB. Apomopdo3sl u uauoagantanuu. [pumeps npucnocoOiaeHuit
y OpraHu3MoB: Mopdosornyeckue, Qusnonoruyeckue, OHOXMMUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIECHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIOLMU.
W3onsaumss — kimroueBod (akrop BumooOpazoBanus. [lyTu M cmocoObl BHI000pa30BaHMS:



ajuionaTpuyeckoe  (reorpauueckoe), CHUMIATPHUECKOE (DPKOJIOTUYECKOE), «MTHOBEHHOE)»
(monurmonau3zanus, Ttudbpuau3anus). JMUTebHOCTh IBOJIIOIMOHHBIX POLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BomtOnMOHHON OWoONOrMM B pa3pabOTKe HAayYHBIX METOJOB COXPaHEHUs
OounopaszHooOpaszus. MUKPOIBOMIONKUS U KOIBOJIOIUS MAPA3UTOB M UX XO035€B. MEXaHHU3MBI
(hopMHUPOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpetsi: C. C. YerBepuxos, O. Maiip.

Tabmuuet u cxembl: «MyTalMOHHAsE U3MEHYUBOCTEY, «[loMmynsIronHas CTPyKTypa BUIay,
«CxemMa mposiBieHMs 3akoHa Xapau—BaiinOepra», «/IBHKyliMe CHIIBI  3BOJIOLMMY,
«OKOJIOTHYECKasl M30JSALUs TOMYJIAIUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas W30IAIUSL
JIUCTBEHHUIIbl CUOMPCKON M JIMCTBEHHUIIBI Jaypckoil», «[lomynsiioHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «DopMbl OOpbOBI 3a
CYIIECTBOBAHHUEY, «MHaycTprabHbIN METAHU3M, «KuBble HACKOTIAEMBIEY,
«[lokpoBuTENbCTBEHHAs OKpacka >KHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pusnonoruyeckue agantauumny», «IIpucrnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCHUTEIBLHOCTDY,
«Kputepun Buma», «Bunbl-nBoitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJI000pa3oBaHus», «l'eorpaduueckoe BumooOpasoBaHHe TpPEX  BHUJOB  JIAaHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomumuouasl pactenmii», «KamycTHo-
peneyHbI THOPUID.

Ob6opynoBanue: repbapuy pacTeHUN, KOJJIEKIIUU HACEKOMBIX, dydesa MTHUIl U 3Beped C
IpUMepaMy pazIUYHbIX IPUCIIOCOOIICHUH, yydena NTHUIl U 3Bepei pa3HbIX BUIOB, repdbapuu
pacTeHui ONM3KUX BHJIOB, 00PA30BABIIMXCS PA3IMIHBIMH CIIOCOOAMU.

JladopaTopHas pa6ora «BpIsBIeHNE N3BMEHYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOsieHnsi OpraHM3MOB H WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bosouus u eé pe3yJbTaThl

Merto bl u3yueHus: MakposBoronuy. [laneonTonornueckre MeToAbl U3y4eHUs HIBOJIIOLIHH.
[Tepexonubie popmbl U GUIOTCHETUUECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckue meroapl usydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTepUKOB U OCTPoBOB. bruoreorpaduyeckue odnactu 3emin. Buabl-oHIEMUKH U PETUKTHI.

DOMOpPHUOJIOTMYECKHEe U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METOJ/bl W3YYEHHUS 3BOJIIOLIUU.
I'eneTnyeckue MeXaHU3MbBI HBOJIIOLMM OHTOTE€HE3a W MOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
['oMosornuHbie M aHAJOTHUYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyJIIpHO-
reHeTUYeCKUe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHe METOAbl HM3YyYeHHS  DBOJIIOLUU.
I'omonoruunsie renbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OOmue 3akoHOMEpHOCTH  (IpaBuia) ABOMOUWHU. [lpunyun  cmenvl  yHKyull.
HeoOGpatumocTs 3BosOLMU. AfanTUBHAas paauanys. HepaBHOMEPHOCTb TEMIOB HBOJIOIHH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroep, 3. I'ekkens.

TaGnuup! u cxembl: «PUIOTEHETUYECKUN PSJT JIOAAN», «APXEONTEPUKC», «3BEpO3yOnIe
aepel», «Crerouedansy, «PuHnogurs», «CeMeHHbIE MAaNOPOTHUKNWY, «buoreorpadguueckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «PenukThl», «HauanbHble cTaguu >MOPHOHAIBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE U  aHAJOTUYHBIE  OPraHbI»,
«PynumeHTb», «ATaBU3MBI), «XpOMOCOMHBIE HaOOpHI YelloOBeKa W IIuMMIaH3e», «lnaBHbIE
HaMpaBJICHUs BOJIOIHUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.



O6opynoBanue: KOJUICKIMH, TepOapuu, MYJISDKH HMCKOIAeMBIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxneHue U pa3BUTHe )KM3HU Ha 3emJie

Hayunble THMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emiie. AOHOreHe3 W MaHCIEPMUS.
JloHayuHBle NPEICTABJIECHUA O 3apOXKACHUM XU3HU (KpealuoHHU3M). ['Mmore3a moOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U e€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. Ilacrepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOJIOTUS.

OcHoBHBbIE 3Tanbl HEOpPraHUueckoi sBoJitonnu. [lnanerapuas (reosoruyeckas) 3BOJIOLUS.
XuMmuyeckass 3BOJIOLMS. AOUOTE€HHBI CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonaumepoB u3 MoHomepoB. KoarepBarHas
runore3a A. M. Omnapuna, rumote3a nepBuyHoro OynaboHa Jlx. XonjgeliHa, TeHeTHYecKas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoteza «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emmn u wmeroapl e€ wusydeHus. lckomaemble OpraHM4ecKHe OCTATKH.
l'eoxpononoruss u e€ Meronel. OTHOcuTeNnbHAasE W aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKaaa: 30Hbl, Ipbl, EPUOJIBI, FTOXH.

Havanphble sTansl oprannyeckoil sBomonuu. [losiBieHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus MerabonusMa. Bo3HukHOBeHHe mnepBbIX sKocucTeM. CoBpeMeHHblE MHMKpPOOHBIE
OMOMIEHKM KakK aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
3yKapuOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HUKHOBEHHME OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOIMU BBICIIUX pacTeHuid. OCHOBHBIE apoMop(]o3bl pACTCHHIA.
Brixon pacrenuii Ha cymy. IlosiBieHne cHopoBBIX pacTeHHWd M 3aBOCBAHWE HMU CYIIH.
Cemennble pacteHus. [IpoucxoxaeHne NBETKOBBIX PACTECHUM.

OcHOBHBIE 3Tallbl SBOJIONUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxaenne aMmpuOnii ¥ penTHIINMA.
[Ipoucxoxxaenue miekonuraromux W nruill. [Ipunnun kimoueBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3HM Ha 3eMJie 10 3paM U IIepuoJaM: apxeu, NpoTepo30M, Majieo30i, Me3030i,
KaiiHO30HM. OOIas XapaKTepUCTHKA KIMMaTa W TreoJIoTMYecKuX mponeccoB. [losiBienue wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHHE: €ro YCJIOBHs M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — JKOJOTMYECKHE KpU3UChbl mpouuioro. IlpuuuHbl U cnenctBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJOTHYECKUN Kpu3Hc, ero ocodeHHoctu. [Ipobrema
cOoXpaHeHus OMopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHuyeckoro mupa. [IpuHIHUNBI KIaccuUKAIM OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Penu, JI. Cnannanuaunu, JI. Ilactep, . . Meunukos, A. M. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema ombita @. Penuy, «Cxema ombita JI. [lacTepa mo u3ydeHuro
camo3apoxkeHus xu3Hm», «Cxema omnbita C. Mumiepa, I'. FOpu», «OTansl HeopraHuueckoi
sBOJIIOLUMY, «l'eoXxpoHosornueckas mkana», «HauanbHble 3Tanbl OpraHUYECKON SBOIIOLUNY,
«Cxema o00pa3oBaHUsl DYKapuoT NyTéM cuMOMOreHeza», «CucremMa >KUBOW MPUPOIBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PunnopuTH», «OIHOKIETOYHBIE



BOJOpOCHN», «MHOrOKIETOYHbIE BOAOpocan», «Mxwu», «llanoporHukn», «l 00CEMEHHBIE
pacteHus»», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOI'O MHpPay,
«Apomopho3bl KHUBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeiey, «Ilnockue uepsm»,
«YeHucToHOTHEY, «PBIOELY, «3e6MHOBOTHEICY, «IIpecmbikaromuecs», «lItuupy,
«Mnekonuraronuey, «Pa3Butue JKM3HM B apXxeHMckoW ope», «Pa3zButHe KU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe KU3HM B KailHO30McKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPa».

OGopynoBanue: repOapul pacTEHUW PA3IUYHBIX OTIEJIOB, KOJUICKIIUM HACEKOMBIX,
BJIQ)KHBIEC Ipenaparbl >XUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOKHUX, CKEJIETbI
II03BOHOYHBIX JKMBOTHBIX, 4Yydela NTUL U 3BEpPEH, KOJUIEKIMU OKAMEHEJIOCTEH, IIOJIE3HBIX
HCKOMAEMBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa jgaGoparopnHas pabdora «MopenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHHIO a0MOTEHHOTO0 CUHTE3a OpPraHMYeCKUX COEAMHEHUI B IEPBUYHOM aTMocdepey.

JladbopaTopnas pabGora «/3ydeHne u ONHMCaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yueHne o0coOEHHOCTEW CTPOEHMSI PACTEHHUH pPa3HBIX
OT/EIIOBY.

IIpakTnueckas padora «/3ydueHne ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paszpgens! u 3agaun anTponosiorn. MeTo el aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJICTABICHUA O MPOUCXOXKICHUM 4YeJOBeKa. Pelnruo3Heie BO33pEHMS.
CoBpeMeHHbIE HayUHBIE TEOPHH.

CxoznctBo  uenoBeka ¢ KMBOTHbIMU. (CHcTeMarnyeckoe IOJIOKEHUE  4YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKAa C  JKMBOTHBIMHM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpHoJIoTUYEeCKUE, (PU3HOJIOro-OMOXUMHUYECKHUe, TMoBeAeHueckne. OTiauuus YenoBeKka OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBuxymue  cuibl  (QakTopel)  aHTpOINOreHe3a:  OMOJIOTUYECKUE,  COIMAIbHBIC.
CooTHouieHre OMOJIOrMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHe3a. PanHue yenoBexkooOpasHbie 00e3bsiHbI (TPOKOHCYIIHI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOJIAIINN U TEPBBIA BBIXOJ JtoJel 3a mpenenbl AQpuku. YenoBek reidaenbOeprckuii —
oOLIHMii MpeoK HeaHAePTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTOo. YenoBek HeaHAepTalbCKHiA
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA, JIEHHCOBCKUMI
4el0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najieoreHOMHKA.

DBOJIOLUS COBPEMEHHOIO 4ejoBeka. EcTecTBeHHBI OTOOpP B MOMYJSAIUSAX 4YeIOBEKa.
MyranuoHHsli nporiecc U nonumopdusm. [lomynsaoHHbIe BOIHBI, Apeii( reHoB, MUTpaLUs U
«3¢deKT OCHOBATENS» B MOMYJIALUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. [loHsTe o pace. bonbiime pacel: eBporneouHas (eBpasuiickasi),
aBCTpaJIO-HErpoMIHas (IKBATOpUANIbHAS), MOHIOJIOMIHAS (a3MaTCKO-aMepHuKaHcKasi). Bpems u
IIyTH pacCcelIeHUus 4YeloBeka 1o IaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. IIpuCmocOONEeHHOCT,  4YeloBeKa K  pa3HbIM  YCIOBHSM
OKpyXarolei cpeapl. BiusHue reorpaduueckoit cpeapl u apeiida reHoB Ha Mopdosioruio u
(U3MOJIOTHIO YeIoBeKa.

MeXIMCUUIUIMHAPHbIE MeTOoAbl B (u3M4eckoil (OMOJIOTMYECKO) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ AaHTPOIOJIOTHS M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKHX  IOIYJIALHUM.



buocounaneHple  uccieOBaHMsS — HpUpPOJAbI  denoBeka.  VccinepoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuer u cxembl:  «MeETOIBI  aHTPOMOJIOTUNY, «[ OJIOBHOM MO3T  YEIOBEKa,
«YenoBekooOpa3Hble 00e3bsHB), «CKeJeT 4eloBeKa M CKeJleT IMHMMIaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIDKyIlME€ CHUJIBI aQHTPOIOIEHE3a», «OBOJIIOIMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henoek ymensiin», «HenoBek npaMoXo iy, «leHUCOBCKANM YEI0BEK»
«Heanpepranbipy, «KpomanvoHIb, «lIpeaku denoBeka», «ITallbl BOJIIOIUU YETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
YyeloBeka, penpoaykuuu (potorpaduu) KapTUH C MHUGOJIOTHYECKUMU U OMOICHCKUMU
CIOKETaMM MPOUCXOKACHUS YeloBeKa, poTorpaduu HaX0JI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa M Yeperna IIMMIaH3€, MOJENb KUCTH YeJoBeKa U
KHCTHU IIMMIIaH3€, MOJIETN Topca MPEAKOB YeI0BEKa.

JladbopaTopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKIACHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKUX adaNTalui 4YeT0OBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpenoi

3apoxkaeHne W pasBuTHe dKojoruu B Tpyaax A. ['ymbGonwpara, K. @. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTHUH C JAPYTUMH HayKamHu.

Metonsl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHue B SKOJIOTHH. MOHUTOPUHT OKPYXKAIOMIEH CPEJIbl: JTOKAIbHBIMH,
pEruoHAIbHBIN U TJI00ATBHBIN.

3HaUYECHHE DKOJOTHYECKHX 3HAHWM JJIs YesloBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBf3€H YeNOBEUeCTBA C MOpUPOoH. DOPMUPOBAHHE HKOJOTHUYECKOW KYJIbTYpPHl U
9KOJIOTMYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

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

Tabmuisl u cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorun», «CxemMa MOHUTOPHHTA
OKpYXaoLlEel Cpeabl».

JladopaTopHas padora «/3ydyeHne METOI0B IKOJIOTMYECKUX UCCIECAOBAHUIY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonoruveckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarnus
JKOJIOTHYECKUX  (pakTopoB:  abmoTHyecKue, OUOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux akropos. [IpaBuno munumyma (K. [lnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue ¢aktopsl. CBeT Kak dKkojorudeckuii akrop. JlelicTBre pa3HBIX y4aCTKOB
COJIHEUHOTO CIIEKTpa HAa OPraHu3Mbl. ODKOJOTWYECKUE TPYIIbl PAaCTEHUH W KUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoan3m.

Temnepatypa kak skonoruueckuil ¢axrtop. JleiicTBue TemmepaTypsl Ha OpraHU3MBIL.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh Kak skonorudeckuit dakrop. IIpucnocobrneHuss pacTeHHil K MOIIEPKaHUIO
BogHoro Oamanca. Kiaccudukauus pacTeHMd MO OTHOIIEHMIO K Boje. llpucnocoGnenus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3MYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTraHW3MeHHAas. (DHU3UKO-XUMUYECKHE OCOOCHHOCTH Cpel OOMTaHUS
opranu3moB. [Ipucnocobienrs Opranu3MoB K *KHU3HU B Pa3HBIX Cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HM.

XKuznennsie Gopmbl opranu3moB. Ilonstie o >xusHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTApHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJHOJIECTHHE TPABBI.
XKuzneHnoie (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHMOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnyeckne  daktopbl. Buasl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XHIHAYCCTBO, CUMOMO3 1 ero ¢Gopmbel. [lapa3uTusm, koormeparus, MyTyain3M, KOMMEHCAITH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHHE OMOTUUYECKUX B3aWMOJICHCTBHM JUIsl CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopel», «CBETOBOM CIEKTP», « IKOJIOTHUECKHE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TEIIOKPOBHBIC )KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB,
«buonorudyeckue putmMbly, «Ku3HeHHBIE (GOPMBI pacTeHH», « Ku3HEeHHBIE (OPMBI KUBOTHBIXY,
«9KOoCHCTEMA IMIMPOKOJIUCTBEHHOTO JIeCa», «DKOCUCTEMA XBOWHOTO Jiecay, «llemu nuraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapuyd pacTeHW W JKMBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOdapuM  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuMl W KOJUIEKLIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHWid, dYydela NTHUIl W 3BEpei, repdbapuu pacTeHHM, OTHOCIIIMXCA K rurpoduram,
KcepouTam, Me30(pHUTaM, KOMHATHBIE DPACTEHUS JaHHBIX TPYII, KOJUJICKIUU KUBOTHBIX,
oOWTaIONIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMU PACTEHUI U JKMBOTHBIX, 00JIaJarolux
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U SKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IU4HbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHas pa6ora «BblsBIeHHE TPUCTIOCOOJICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTopHas pabora «BbisBIEHHE NPUCIIOCOOJCHUNM OPraHU3MOB K BIIMSHHUIO
TEeMIIepPaTyphb».

JladopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH pPACTCHUH W3 pPa3HBIX MeECT
oOUTaHUSY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJIOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Onosiormueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpHI omysauil. OCHOBHBIE MOKA3aTEIH MOMYJISIIIHH:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJiorryecKkas CTpyKTypa mnonyiasuuud. OIeHKa YMCICHHOCTH Nomyisiiuu. JluHamuka
MOMYJSALUY U €€ peryiauus. buotnuecknii NoTeHuuan nonyaauuu. MoaenupoBaHue JUHAMHUKA
nonynsauuu. KpuBbsle pocra uuciaeHHoctw mnonyisuuu. Kpusbslie BbDKHMBaHMs. Perymsaums
YUCIEHHOCTH TMOMYNSALUNA: PONb (AKTOPOB, 3aBUCSAIIMX M HE 3aBHUCAIIUX OT IUIOTHOCTH.
DKonoruveckue crpareruu BuaoB (r- u K-crparerun).



[lonsitue 00 »sKoNOTMYECKOM HUIIE BUAa. MecrooOuTanue. MHoOromepHas MOJENb
skonornyeckord Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauumid. Apeansl BUAOB. BuIbl M HMX KU3HEHHBIE CTPATErMH.
DKOJIOTHYECKUE YKBUBATICHTHI.

3aKOHOMEPHOCTU IIOBEIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBazuu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [Ix. 1. XarunHCcoH.

Tabmuuer 1 cxembl: «DKOJIOTHIECKHE XaPaKTEPUCTHKH MOMYISIuny, «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHele mnupamuael nomyaauun», «CKOpOCTb 3acesieHus
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMH OpraHuzMammu», «Mojens skomornueckor wumu Jx. U.
XaTYnHCOHAY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopnas padora «IIpucrnoco06ienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Dxoji0rus co061EeCTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuorLeHo3e.

Okocucrema kak oTkpeitasg cuctema (A. JIx. Tencnaun). DyHKnuoHanbHble OJIOKU
OpraHM3MOB B SKOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTBI, peAyleHThl. Tpoduueckre ypOBHH.
Tpoduueckue nenu u cetu. Abuotuyeckue 0J0ku 3kocucTeM. [TouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE TOKA3aTENHN HKOCUCTEMBI. bromacca u npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
yucen, OMOMacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBuUHbIE M BTOPUYHBIE CYKIIECCUU U HX
NMPUYUHBL. AHTPOTIOTEHHBIE BO3JIEHCTBHS Ha CyKimeccud. KiamMakcHoe  cooOIecTBo.
buopa3noobOpasue 1 noJHOTa KPYroBOpOTa BELIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexnay
AHTPONOI€HHBIMU U IIPUPOIHBIMU 3KOCUCTEMAMHM.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackast ¢uopa u ¢ayHa.
CunanTponu3anus TropoJckoi ¢dayHbl. buomornyeckoe M XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHU3MOB B
IKocucTeMax. Ponb Kackaowozo spgexma u 6ud08-30upuxamopos (Kiouesvlx 6ud0s8) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPruM W  BEUIECTB MEXKAY CMEXKHBIMU
9KOCHUCTEMAaMH. YCTOMYMBOCTh OpPraHW3MOB, MONYISUMA U 3KOCHUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/IEHCTBH.

Mexanuzmor  68030eticmeus  3aepsA3HeHULl  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOIO0SUYECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 8030elicmaus. MeTo10I0Tus MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX DKOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. Jlx. Tencnu.

Tabnuue! u cxembl: «CTpyKTypa OMOIIEHO3a», «DKOCUCTEMA IIUPOKOJINCTBEHHOTO JIEcay,
«JKocHCTeEMa XBOWHOTO Jiecay, «DyHKUMOHAIBHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMER,
«KpyroBopor BemiecTB B dKocucteme», «llemum mnuTaHus (macTOWINHAs, JETPUTHAs)»,



«DKOJIOTHYECKasT TUPAMHUJIA YUCEI», « IKOJOTHIECKasl MUpaMuaa OMOMAacChD», « IKOJIOTHIECKast
nupamuaa sHeprum», «OOpasoBanue Oonota», «llepBuunas cykmeccus», «BoccTanoBineHue
Jjeca Iocie noxapa», «IKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BeHIECTB M MOTOK
SHEPruu B arpoiieHosen, «lIpumepsl ypboskocucTemy.

ObopynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelna NTHIl U 3Bepei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIEIIb SKOCHCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCUCTEMBI».

JlaGopaTopHasi padora «3ydeHne pasHOOOpa3usi MEITKUX MTOYBEHHBIX YWICHHCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypcHus «IKCKYpCUS B arpO3KOCUCTEMY (Ha MOJI€ WX B TEIIMYHOE XO3SHCTBO )».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocdepa — oOuieruianerapHas o0oyiouka 3eMJIM, TZI€ CYLIECTBYET WM CYLIECTBOBaJa
*KU3Hb. PazBuTHe npencrasinenuit o ouochepe B Tpynax 3. 3tocca. Yuenue B. 1. Bepuaackoro o
o6uocgepe. Obmnactu 6uocdepsl u e€ cocras. Kupoe BemecTBo OMocdeprl U €ro GyHKIHH.

3akoHOMEpPHOCTH CylecTBoBaHus Onocdepsl. OcobeHHoctn 6uochepsl Kak riaodambHOM
skocucteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliecTB U
OMoreoXuMHYECKHe HUKIIBI (Yriiepo/ia, a30Ta). PUTMHYHOCTS siBIIeHUH B Ouocdepe.

3oHanpHOCTh OMOochepsl. [lonstue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE JIeca,
BbICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OonocdepHbIX QYHKITUH.

JdemoHcTpauuu

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

Tabmuupl u cxemsl: «l'eocdepsr 3emmm», «KpyroBopoT azora B npupoe», «Kpyrosopot
yriaepoza B npupoze», «KpyrosopoT kucinopoaa B npupojae», «KpyroBopot BoAbl B IpUpOE»,
«OcHOBHBIE OMOMBI cymn», «Kimumarndeckue mosica 3emm», «Tynapa», «Taiiray,
«CMmemanneii  jec», «lllupokonuctBenusli secy, «Ctenb», «CaBaHHa», «llycThIiHY,
«Tponuueckuii jiecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJICKIIMH KUBOTHBIX.

Tema 11. YesroBek M OKpY:KaloIIas cpeaa

DKOJIOTUYECKHE KpU3HChl W HX Npu4yuHbL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHON cpeabl. OxpaHa Bo3[ayxa. 3arpsi3HeHHEe BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspyienue nouBsl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue Kiumara.

AHTpPOIIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENbHBIH M JKUBOTHBIA Mmup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco06o0 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuyeckue caapl U 300J0TUYECKHE
MapKH.

OCHOBHbIE MTPUHIUITBI YCTOMYMBOTO Pa3BUTHS YeJIOBeUeCTBa M NMpHUpoAbl. PalmonansHoe
IPUPOJIOTIONIF30BAaHUE M COXpaHeHHe OuoJiorMyeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hnca
U €r0 BEpOSITHBIE MOCIEACTBUA.

Pa3Butie METOJ0OB MOHHMTOPMHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonoeuueckoe pasnoobpazue u duopecypcvl. HayuonanvHuvle ungopmayuontvie
cucmemvl, obecneuusaowjue OOCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U



akocucmem. Ochosbl IKopeabUuIUmayuy SKOCUCmem u cnocobos 6opvovl ¢ 6UONOBPENCOCHUAMU.
Pexoncmpykyus MOpCKUX u HA3eMHBIX IKOCUCTEM.
JdeMoHcTpanuu
Tabmuuet u  cxembl: «3arps3HeHue arMochepbl», «3arpsizHEHHE THIPOCOHEphD»,
«3arps3HeHre  TOuBBl», «llapHuKOBBIA  3pdexT», «Ocobo0 oxpaHseMble MPHUPOTHBIC
TeppUTOpUN», «MOJeTN YIPaBIIEMOTO MUPay.
Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®denepanuu, KpacHoi KHUTM peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT' U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpPeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICIICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnocobHOCmU CMAagumy TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAaTBl OCBOCHUA NPOTPAMMEBI 110 Onoornu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIUOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMHU IICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEJCHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTH, IMATPUOTU3MA U
YBaXEHMsI K 3aKOHY M TNPABOTOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKEHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HAaCIE€OUI0 W TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «bHoaorus» MOIKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YYaloNuXcCsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHMS

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MMO3HABATEIbHBIX 33/1a4, BHITIOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHHME y4YUTBIBATh B CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMHU YOEXKACHUSAMHU, KyIbTYPHBIMH LIEHHOCTSIMH U COLMATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJTHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHWS K MHEHHIO
OIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJCPIKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NEeSTENbHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOM, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIEIWI0 ¢ TaMSATHUKAM TPUPOJIbI,
JTOCTIKEeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATH BKIJIAJ] POCCHHCKMX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE
OHMOJIOTHH, TOHUMAaHWSI 3HAUYCHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)EeHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

ITOHMMAHHUE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHHE NPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (370pOBOE MUTAHUE,
coOIoIcHHe TUTHEHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYalUsX, YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIIOACH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aJKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JIEATEIBHOCTH TEXHOJIOIMUECKON M COLMAIbHOM HAIPAaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSTENbHOCTb;

HMHTEpEC K pa3jIMyHbIM cdepaM MNpodeccHOHANBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynymieit mpodeccruu 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:



IKOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS 3KOJOTHYECKOW KyIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXXHBIX MOCIIECJCTBUMN JUIsl OKPYKAIOIICH Cpe/Ibl;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIIOCOOHOCTH MCTIOJIh30BaTh MPUOOpPETacMble TIPH W3YYCHUU OMOJIOTUU 3HAHUS U YMEHHS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BAHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPUSTHE IEUCTBHUM, MPUHOCSIIIUX BpPEN OKPYKAIONICH NPUPOIHON cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4YUe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbITA
NESITETPHOCTH  DKOJIOTMUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHMKATUBHOW W COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OONIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JMajore KYIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTAa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOUM M UNTATEIIHCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

MMOHMMaHKE crenupuKn OUOJOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHATIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYyXKaIoLeM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U PelIeHuH IPoOieM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OUOJIOTHU IJII COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOieMbl pa3BUTHSL YETIOBEUYECTBA, MOKMCKA MyTe BBIXOJIAa M3 TII00ATbHBIX
AKOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
MCIO0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTMYECKUX 3HAHUU B LIESAX MOBBILICHUS OOIIeiH
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJlydaeMble 3HAHUS JJs aHalu3a M OOBSCHEHUS SIBICHUMN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMMEIOIIUXCS [aHHBIX C LENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHOJNOTHYECKHE 3HAHUS Uil PEIICHUS
Mpo0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIeIOBATENbCKYIO ACITeTbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEepPHIBHOMY O0Opa30oBaHHI0O M CcaMOOOPa30BaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAIIPEIJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeamera «bUOJIOTHs» BKIFOYAIOT:
3HaYUMBbIC IS (OPMHpOBAHWS MHPOBO33PCHHS OOYYAONIMXCS  MEXKIUCIUTIMHAPHBIC
(MeXIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTEMa, HAYYHBIM (DaKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOJICHNE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEeUNBAOIINE
dhopmupoBanue (HYHKIIMOHATBLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OOYJarolIuxcs;
CIIOCOOHOCTh 00y4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMH Ha YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyyarorerocst OyayT copMHUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAIbHBIE Y4COHBIC JCUCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBHUS, PETYISATUBHBIC YHUBEpCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHbHOCTb.

MerTanpeaMeTHbIe Pe3yJabTaThl OCBOSHUS IMPOTPaMMBI CPETHET0 OOIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OByajieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeficTBUsA:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalIu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0OOIIeHHs), PpaCKpbIBaTh CMBICT OHOJOTUYECKHUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHIATUSIMHU);

OTIPEeNATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HX JIOCTHXKECHHUS,
COOTHOCHTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHOJIOTHYECKUE MOHATHS JUIsi OObscHEHUs (AaKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B PacCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIEJNISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX pPEaTbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE NeHCTBHS:



BIIQJICTh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKOW M MPOCKTHON JESTEIbHOCTH, HaBBIKAMU
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCIILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M TPUMEHEHUIO B YUCOHBIX CHTYAIMsX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3a/Ja4M B 0OPa30BATECIIEHOW IESATCILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MpPOBATh 3a1ady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3MPOBATh TIOJYYCHHBIE B XOJC pEHICHHWS 3a7add  Pe3ylbTaTbl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCUOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATCIBHYID W  MPAKTHYECKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a/1a9H, IOTTYCKAOIINE alTbTePHATHBHBIC PEIICHHS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJICTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOMCKE H OTOOpe
ouosornyeckoit nHpopMaIuu, HeoOX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 33/1a4;

npHOOpETaTh OMBIT HCIOJIE30BaHHS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHMAJIbHYIO (OPMY TIPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBIH SI3bIK B KAuyeCTBE CPEACTBAa IMPU pPadoTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUYECKHE M MATEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISJHOCTH,

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHPOpPMAIMK, HWHDOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHSI Tpe/yiaraeMod 3aJayd, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIECHHS, NMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNIbHOCTH, OPraHU30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXJIOTO YYaCTHHKA KOMaHJAbl B OOIIUN pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACICTBUAMM:

1) camoopranuzanms:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOUX
JNEUCTBUSX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3JOPOBBIO M 3J0POBBIO
OKPYKAOINX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh ¥ (OPMYJIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIaH PELIeHUs MPOOJIEeMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUMN;

JiesIaTh OCO3HAaHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIHPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTIMTEJBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOJIB30BAaTh MPUEMBI PeICKCHH
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHsATHE ce0s M APYrux:
MIPUHUMATh ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB EATEIBHOCTH;
IIPU3HABaTh CBOE ITPABO U MPABO APYrHX HA OLIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS cCoOJiep)KaHusi ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0ecriedeHne npouabHOT0 00y4eHuUs: 00yJarOInXCs
ouonoruu. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII 1O OCBOGHMIO, HMHTEpPHpETalud U MpeoOpa3oBaHUI0 3HAHUM, BHUIbI
JEeSITEeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
U3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOJIBI U
pelIeHnH Mpo0ieM palMOHAIBHOTO TPUPOIOTIONB30BAHMS, O BKJIA/I€ POCCUNCKUX U 3apyOEKHBIX
yU€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTeHMIi), 3aKOHBI (€AMHOOOPa3Us MOTOMKOB
MIEPBOTO MOKOJIECHHUS, paCUICINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJIaMU HAYYHOT'O TMO3HAHUS, UCIOJB3YEMbIX B OHOJIOTHMUYECKUX
HCCIIETIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U YE€JIOBEKA, CTPOECHUSI OPraHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJioBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), PEBPALLIEHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO M reTepoTpo(HOro TUMOB MUTAHMS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHAMBUIYAIBHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOOPa;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJAMM KJIETKH M HUX (DYHKIHAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanmaMd OOMEHa BEIIECTB, dTallaMU KJIETOYHOTO MMKIA M KHU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKUE 3aJaud, BBISBISATH NPUYMHHO-CIEICTBEHHBIE CBSI3U
MEXAY HCCIEeIyeMbIMU OHOJIOTUYECKUMH TNPOIECCAaMU M SIBJICHUSMM, JI€aTh BBIBOJABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTATOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMI0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHUEM;

YMEHHE BBIABUIATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMU,
dbopMynupys Leib UCCIeA0BaHNs, aHAIM3UPOBATh MOJIyYE€HHbIE pe3yJbTaThl U J€N1aTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HMCCIICIOBATEIHLCKONW pabOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIIMHE, TPOBOJMMOI Ha 0a3e MIKOJbHBIX HAy4YHBIX OOLIECTB, W IMYOJUYHO MIPEICTABISTH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUsX;

yMEHHE OIIEHMBaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTUM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHNe TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel npohecCuoHaAIbHON IEATETLHOCTH B
oOnacti OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO X0341CTBA, MUIEBOI
IIPOMBIIIICHHOCTH, YIIyOJIATh IO3HABATENbHBIA HWHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuy U MPOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPEeAHEro NpopecCUOHANbHOIO U BbICIIET0 00pa30BaHUs.

[IpenmeTHble pe3yabTaThl OCBOEHMs ydeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUH O MECTE M POJIM OUOJIOrMH B CUCTEME €CTECTBEHHBIX HayK, B
(GopMUpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTHYECKUX MPOOJeM 4YeloBEYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJONOIb30BaHUS, U B (OPMUPOBAHMU LEHHOCTHOIO OTHOIICHUS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIQJ€ POCCUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIIOYAET ONpPENENCHUS U
[IOHMMAaHHUE CYLIHOCTH OCHOBOIOJAraromyX OHOJOIMYECKUX TEPMHUHOB M TMOHATHH (BUA,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBonronMoHHas Teopus Y. JlapBuHa,
CHUHTETHUYecKasi Teopusi sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIEHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTryeckoro papHoBecus Jx. Xapau
u B. Baiiabepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4YHOIO IIO3HAHMS, MHCIOJIb3yEMBIMU B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM (ONMMCaHUE, H3MEpEHHE,



HaOJroIeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
PUPO/IC;

YMEHHUE BBIJCHATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOUIM3UPYIOLUIETO, MABIKYLIETO W  Pa3phIBAIOIIETO €CTECTBEHHOTO 0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000pPA30BaHMUS, BIUSHUS JABWKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH] MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUN SBOJIIONNHY, KPYrOBOPOTA BELIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTJINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOICHHOCTh BUJIOB
K cpene oOWTaHUsS, aOMOTHYECKHX M OHMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHH B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY /Ul JIOKAa3aTeIbCTBA POJICTBA OPraHWU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsST MHOT000pa3vsi BHJOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OHWOJOTWYECKHE 3aayd, BBISBIATH NPUYUHHO-CICICTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHWOJIOTHYECKUMH TpPOIECCAMH W SIBIICHHSIMH, J€JaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATH MpaBHa TPU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNTb UCCIIETOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4Y€OHO-HMCCIIEOBATEILCKONH paboTe MO OHOJIOTHH, SKOJOTHU U
MEIMIIMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, W IyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKJACHUU JKU3HHU, 4YEJIOBEKa U
YeJIOBEUECKUX pPac, O MPHUYMHAX, MOCIEACTBHSIX M CHOCO0aX MPEAOTBPAIICHHS TII00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHoHAbHON ACSITEIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETCPUHAPUM, CEIILCKOTO XO3SWCTBA, IMUIICBOM IMPOMBIIUICHHOCTH, YIIyOJsATh
MO3HABATEJIbHBI HMHTEPEC, HANPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOrO O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHAFHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢poswie)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbI€ CUCTEMBI M KX U3YyYECHHUE 2
3 buonorus knerku 0.5
4 XHUMHU4YecKasi OpraHu3anus KIeTKN 10 1
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOmeH BelecTB U MPEeBpaIICHUe SHEPTUH B 9 :
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0.5
peanu3anus €€ B KIETKe
JKU3HEHHEBIN UK KIETKU 6 1
Crtpoenue u (yHKITUHA OPTaHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6
11 UYenoek u OKpyxaroias cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KonuyecTBo yacos
[
) Koutr | Ipakr DJIeKTPOHHbIE
n | Tema ypoka poan nyecku | /Jara uugpposbie
/ Bcero | HbIe e u3yyeHusi | oOpa3oBaTejbHbIe
- padotr | pabort pecypchl
bl bl
| Buostorus xak KOMITJIEKCHAs HayKa ¥ KaK 9acTh COBPEMEHHOTO |
oOmrecTBa 02.09.2024
2 X 7 1
WBBIE CHICTEMBI U KX CBOMCTBA 03.09.2024
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1 05.09.2024
4 Uctopus oTkpeITHSA 1 M3yueHus kieTku. Knetounas teopus 1 09.09.2024
MeToapl MOJIEKYJIIPHOHN U KJIETOYHON OMOJIOTHH.
IIpakTuyeckas padora Nel «3yyeHne MeTO0B KIETOYHOM
5 1 0.5
6uosoruu (xpomatorpadus, 3ekTpodopes, 10.09.2024
muddepennnansaoe nentpudyruposanue, [TLP)»
6 X i 1
MMUYECKUI COCTaB KIETKU 12.09.2024
7 M 0 1
MHEpaNbHbIEC BEIECTBA KIETKH, UX OMOJIOTHUYECKasi POJb 16.09.2024
OpraHuyeckue BellecTBa KIETKH — OeKH.
8 JlabopaTopnasi paGora Nel «O?HapymeHHe 0eNKOB ¢ 1 0.5 17.09.2004
MTOMOIIBI0 KAYECTBEHHBIX PEAKITUii»
9 CoiictBa, ki1accupuKanys u GyHKIUN OEJIKOB 1

19.09.2024




10

OpFaHI/I‘IeCKI/Ie BCIHICCTBA KJICTKH — YIJICBOAbI

23.09.2024
11 —
Opranuyeckue BeleCTBA KIETKH — JIMITUIbI 24.09.2024
Hyxneunossie kucnotsl. JJHK n PHK.
12 | Jlaboparopnasi padora Ne2 «VccinenoBanue HyKJICMHOBBIX 0.5 26.09.2024
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK Pa3INYHbIX OPTaHU3MOB» o
13 Crpoenue u pynkunu AT®. [Ipyrue nykieozunrpudocdars
(HTO®) 30.09.2024
14 CexBenupoBanue [JTHK. Metoasl reHOMUKH,
TPAaHCKPUIITOMUKH, IIPOTEOMUKHU 01.10.2024
1 M i
5 €TO/JIbl CTPYKTYPHOM OHOJIOTHH 03.10.2024
16 Tunsl kinetok. [IpokapuoTuueckas KieTka 07.10.2024
CrpoeHue syKapuOTUYECKOUN KIIETKH.
17 IIpakTuyeckas padora Ne2 «3yyeHne CBOMCTB KJIETOYHOM 0.5 08.10.2024
MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH
10.10.2024
OpnoMeMOpaHHbIE OPraHOU bl KIIETKH.
19 IpakTuyeckas padoraNe3 «l3ydyeHue ABUKEHUS 0.5 14.10.2024
LUTOIJIa3MbI B PACTUTENIBHBIX KJIETKaX)
[TonyaBTOHOMHBIE OpraHOU bl KJIETKA: MUTOXOHIPUH,
5o | TVIACTHIBL 0.5
JlabopaTopnasi padora Ne3 «MccnenoBanue miasmoaunsa u ’ 15.10.2024
JETIa3MOJIN3a B PACTUTENBHBIX KIETKaX»
21 H
eMeMOpaHHbIe OPTaHOU bl KIETKU 17.10.2004
22 Crpoenue u GyHKIUH g1pa




21.10.2024

23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT.
JlabopaTopHas padora Ned4 «M3yueHne cTpoeHUs KIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

22.10.2024

24

ACCI/IMI/IJI?IIIPI?I U JUCCUMWIALUA — JABC CTOPOHBI MeTaboIM3Ma.

Tunsr oOMeHa BeIecTs.
JladopaTopHas pa6ora NeS «M3yueHne KaTaIuTUUECKON

aKTUBHOCTH (PepMEHTOB (Ha IPUMEpE aMUJIa3bl UM KaTalasbl)»

0,5

24.10.2024

25

@epMEeHTAaTUBHBIN XapakTep Peakuid KIETOYHOTO
MeTalosm3Ma.

JlabopaTopHas pa6ora Ne6 «/3yuenue pepMeHTaTUBHOTO
paciuerneHus IepoKCUAa BOJAOPOIa B PAaCTUTENbHBIX U
KUBOTHBIX KJIETKAX»

0.5

05.11.2024

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

07.11.2024

27

ABTOTpOGHBII THIT 0OMEHa BENIECTB

11.11.2024

28

doTtocunTes

12.11.2024

29

XeMOCHHTE3.
JlaGoparopHasi padora Ne7 «CpaBHEeHHE TPOLIECCOB
(hoTOCHHTE3a U XEMOCHHTE3a)

0.5

14.11.2024

30

AnasrpoOHbIE OpraHnu3mMbl. Bupl OpokeHusl.
JladopaTopHas padora Ne§ «CpaBHeHUE ITPOLIECCOB
OpO>KEHUSI U ABIXaHUS»

0,5

18.11.2024

31

A3pO6HLIe OpTraHHu3MBlI. OTallbl OHEPICTUYCCKOTO oOMeHa

19.11.2024

32

DOHeprust MeMOpaHHOTO rpagueHTa npoToHoB. Cunre3 ATO:

pabota npoToHHOM AT®-cHHTAa3BI

21.11.2024

33

Peaxiiuu MaTpUIHOTO CHUHTE3a




25.11.2024

34 Tpanckpunuus — matpuunslil cuare3 PHK 26.11.2024
35 Tpancnsus u e€ sranbl 78.11.2024
36 KoaupoBanue amuHokuca0T. Postb pubocom B GnocuHTe3e
Oenka 02.12.2024
37 Opranu3anus reHomMa y ITpoKapuoT U DyKapuoT 03.12.2004
38 MonekynsipHble MEXaHU3MbI SKCITPECCUH T€HOB Y 3YKapUOT 05.12.2024
Bupycel — BHeksIeTOUHBIE (POPMBI KU3HU U OOIUTaTHBIE
39 0.5
napa3uTthl. [Ipaktnueckas padota «Co3znanue MOAEIU BUpyca» 09.12.2024
40 BupycHble 3a0601eBaHus YeI0BeKa, KUBOTHBIX, PACTEHUI 10.12.2004
41 HanoTexHosioruu B OM0JI0TUHN U MEIUIIHE 12.12.2004
42 JKW3HEHHBIN LUK KIETKA 16.12.2004
43 Marpuunslii cuntes JJHK 17.12.2004
XpOMOCOMBI.
44 JlabopaTopHas padora Ne9 «M3yueHue xpoMocom Ha 0.5 19.12.2024
TOTOBBIX MUKpOIIpenapaTax»
45 Jlenenue KJIETKU — MHUTO3 23.12.2024
Tune! knetok. KapuokuHes U HUTOKUHES.
46 | JlabopatopHas padora NelQ «HaGmroneHne MuTO3a B KIETKax 0.5 24.12.2004
KOHYMKa KOpelIKa JTyKa (Ha TOTOBBIX MUKpOIIpEnapaTax)» o
47 | Perynsuus KU3HEHHOTO LIMKJIA KIETOK




26.12.2024

4
8 Opranusm Kak eIMHOE LIEJI0e 09.01.2025
49 TxaHu pacTeHUN. 05
JladopaTopHas padora Nell «M3ydyeHue TkaHel pacTeHUN» ' 13.01.2025
50 TxaHu KUBOTHBIX U YEIOBEKA. 0.5
JladopaTopHas padora Nel2 «V3ydyeHune TkaHel KUBOTHBIX)» ' 14.01.2025
Opransbl. CucTeMbl OPraHoB.
51 JladopaTopHnas pa6ora Nel3 «/3ydeHue opraHoB IBETKOBOTO 0.5 16.01.2025
pacTeHus»
52 Ormopa Tena opraHu3MoB 20.01.2025
53 | JlBuxeHue OpraHu3MOB 21.01.2025
54 | Iluranume opraHu3MoOB 3.01.2025
55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX. [IuiieBapuTensHas
CUCTEMA YeJIOBEKa 27.01.2025
56 | JlpixaHue OpraHu3MOB 78.01.2025
57 | JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA 30.01.2025
58 TpancmopT BeliecTB y OpraHu3MoB 03.02.2025
59 | KpoBeHocHas cucTemMa M03BOHOYHBIX )KUBOTHBIX M YEJIOBEKA 04.02.2005
B
60 BIJIEJICHUE Y OPTraHU3MOB 06.02.2025
61 3amura y opraHu3MoB

10.02.2025




62

NMMyHHas cucreMa 4eaoBeKa

11.02.2025

63 | Pa3gpaxuMocTb U pEryssius y OpraHu3MoB 13.02.2005

64 ['ymoparnpHast peryasius 1 SHIOKpPUHHAs CUCTeMa )KHUBOTHBIX U
4esoBeKa 17.02.2025

65 ®opMBbI pa3MHOKEHHUS OPraHU3MOB 18.02.2005

66 | IlonoBoe pa3zmMHOXKEHUE 20.02.2025

67 | Mefios 24.02.2025
I"ameTorenes3. O6pazoBaHue U pa3BUTHE TIOJIOBBIX KIIETOK.

68 JlaGoparopHas padora Nel4 «3yueHue cTpoeHUs MOJOBBIX 0.5 25.02.2005
KJIETOK Ha FOTOBBIX MHKPOIIPEHapaTax» o

6 nu —

9 HIUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB — OHTOTEHE3 27.02.2025

70 | 3akimagka opraHoB U TKaHEH U3 3apObILIEBBIX JIUCTKOB 03.03.2025
Poct u pa3zBuTHE )KUBOTHBIX.

71 JlaGopaTropHasi padora NelS «BrisiBieHHEe NPU3HAKOB 0.5 04.03.2025
CXOJICTBA 3apObIIIEH MO3BOHOYHBIX KUBOTHBIX) o
Pa3mHOKeHne u pa3BUTHE PACTECHUI.

72 JlabopaTopHas padora Nel6 «(ETpOCHI/Ie OpraHoB 0.5 06.03.2025
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

7 nu

3 CTOpHS CTAHOBJICHUS U Pa3BUTHUSI TEHETUKH KaK HAYKU 10.03.2025
OCHOBHBIE TIOHATHS U CUMBOJIbI TEHETHUKH.
74 | JlaGopaTopHas padora Nel7 «/Ipo3zoduna kak 00beKT 0.5 11.03.2005

TeHETUYECKUX HCCICI0BaHUI




3aKOHOMEPHOCTH HACJIEAOBAHU MTPU3HAKOB. MOHOTHOpUIHOE

75 CKpEIIMBaHUE. 0.5
IIpakTnueckas padora Ned4 "3yyeHue pe3yapTaToB ' 13.03.2025
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(PHIIHI"

76 | lluTonmormyeckue OCHOBbI MOHOTHMOPHUIHOTO CKPELUIUBAHUS 17.03.2025
A .H

77 HAJIU3UpPYIOlee CKpenuBanue. Hemomnoe noMuHUpoBaHue 18.03.2025
JurnbpuHOE CKpelnuBaHue.

78 IMpakTuyeckasi padora Ne5 «3ydyeHue pe3yabTaToB 0.5 20.03.2025
JUTHOPHUIHOTO CKPELIMBAHHUS Y APO30(PUITHD o

79 [{uTonornyeckne OCHOBBI TUTHOPUTHOTO CKPEITUBAHMS 31.03.2005

80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 01.04.2025

81 XpOMOCOMHAsi TEOPUST HACTEICTBEHHOCTH 03.04.2025

82 ['eneTuka nona 07.04.2025

83 ['eHOoTHI Kak LIETIOCTHAs CUCTEMA

08.04.2025

84 ['eneTnyeckuii KOHTPOIIb Pa3BUTHS PACTECHUI, KUBOTHBIX U
YyeJoBeKa 10.04.2025

85 N3mMeHunBOCTh MpU3HAKOB. BUbl H3MEHUNBOCTH 14.04.2025

86 MonudukanroHHas U3MEHIHUBOCTh 15.04.2025
BapuaronHslii psa v BapualiioHHasi KpUBasl.

87 JlabopaTopnasi padora Nel8 «Vccnenosanue 0.5 17.04.2005

3aKOHOMepHOCTCﬁ MOHH(I)HK&HHOHHOﬁ HN3MCHYHNBOCTH.




ITocTpoeHne BaprallMOHHOTO psifia U BApUALIMOHHOM KPUBOW»

88

T'eHoTunnyeckas n3MeHYMBOCTb. KoMOMHATUBHAS
U3MEHYUBOCTH

21.04.2025

&9

MyTauuroHHasi U3MEHYHUBOCTD.
IIpakTnyeckas padora Ne6 «Myranuu y npo3oduisl (Ha
TOTOBBIX MUKPOTIPEIIapaTax)»

0.5

22.04.2025

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO Ipoliecca. DNUIeHEeTHKa U
SMUTEHOMUKA

24.04.2025

91

I'eneTuka yenosexa.
IIpakTyeckas padora Ne7 «CocraBieHe U aHAIIN3
POJOCIOBHOM»

0.5

28.04.2025

92

MeTo bl MEMUITUHCKOU T'€HETUKU

29.04.2025

93

3HaueHHUE MeﬂHHHHCKOﬁ TCHCTUKHU B IIPEAOTBPALICHUN U
JICUEHUH T'eHETHYECKHUX 3a00JIEBaHUI YeJIoBEKa

05.05.2025

94

OCHOBHBIE IOHATHUS CEJIEKIINH.
JlaGoparopHas padora Nel9 «3yueHue cOpTOB KyJIbTYPHBIX
pacTeHuii ¥ MopoJI AOMAITHUX KMBOTHBIX)

0.5

06.05.2025

95

MeTopl CeneKIIMOHHON pabOTHI.
JlaGoparopHasi padora Ne2( «3yyeHue MeTO0B CENEKIUU
pacTeHui»

0.5

08.05.2025

96

JlocTrKeHHs CeNEKIUU PaCTEHUI U dKUBOTHBIX.
IpakTuyeckas padora Ne§ «lIpuBHuBKa pacTeHU»

0,5

12.05.2025

97

CoxpaHeHne, U3y4YeHUE U UCIIOJIb30BAHNE T€HETUYECKUX
pecypcoB

Ikckypenst Nel «OCHOBHBIE METO/IbI U JOCTUIKEHHUSI CENTEKIINU
pacTeHU U KUBOTHBIX

13.05.2025

98

buoTtexHonoryus Kak Hayka U OTpacib IPOU3BOJICTBA.
IIpakTuuyeckas padora Ne9 «/3ydyeHue o0bEKTOB
OMOTEXHOJIOT U

0.5

15.05.2025




99 OcHOBHBIE HAMPABICHUS CHHTETUYECKON OMOJIOTHH 1 19.05.2025
10 X

0 POMOCOMHAsI ¥ TeHHAsI HHKCHEPHSI 1 90.05.2025

MemuiHcKre OHOTEXHOJIOT UK
10 | Ikekypens Ne2 «buorexnomnorus —  BakKHeHmast |
1 | nmpousBoauTENBHAS cuita COBPEMEHHOCTHU (Ha 22.05.2025
OMOTEXHOJOTHUYECKOE TIPOU3BOJICTBO)Y.
10 | Pesepusiit ypok. [loBTOpeHne, 06001eHNE, CUCTEMATU3AIUS |
2 3HaHUI 26.05.2025
OBIIEE KOJJMYECTBO YACOB IO MPOTPAMME 102 15 a/p -20 n/p -9




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
Ne Hpaxktuuec | /dara nu@posBbIe
n/n Tema ypoxa Bcero Konrpoui K]/I[)e H3y4eHHusi | oOpa3oBaTeJibHbIE
ble padoThI
paboThbI pecypcel
OpouoronHas reopust Y. Jlapsuna 1
2 JIBHKyIIHE CHJIBI 3BOJIIOLMH BUAOB 110 Y. /lapBuHY 1
3 Bopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U |
HCKYCCTBEHHBIH 0TOOD
4 DOopMUPOBAHHE CUHTETUYECKON TEOPUU IBOIIOLINHI 1
5 Dransl 3BOJIOIMOHHOTO MPOIiecca: MUKPOIBOIOLUS U 1
MaKpO3BOJIOLUS
6 [Tonmynsitust — sneMeHTapHas €AMHULIA YBOJIIOLNN 1
3akoH reietuyeckoro paBHosecus [[x. Xapau, B.
7 Baitn6epra. JlaboparopHnas padora «BrisiBieHue 1 0.5
M3MEHUYUBOCTH Y 0CO0€H OJTHOTO BUAA»
DOneMeHTapHbIe (aKTOPHI SBOTIOLUN 1
Dddext ocHoBarens. IPPexT OyTHUIOUYHOTO TOPIIBIIITKA 1
10 Murpanuu. M30msmuu nomysnuii: reorpadudeckas, 1
ouosoruyeckas
1 EctectBennslit 0T00p — Hampamstonuil GpakTop |
3BOJIIOLIUU
12 ITonoBoii oTOOP 1
[Ipucnocob1eHHOCTh OPraHU3MOB KaK Pe3yibTatr
13 MuKposBoJitorun. JlaboparopHas pabota «M3ydenue 1 0.5
apoMop(}030B U HANOANANITAIINI Y pACTEHUH U )KUBOTHBIX)»
14 ITpumeps! npUCTIOCOOIEHUH Y OpraHU3MOB: | 0.5

MOp(I)OJ'IOFPI‘-ICCKPIC, (I)H?»HOJ'IOFH‘IGCKI/IG, 6I/IOXI/IMI/ILIGCKI/IG,




noBeaeHueckue. JlabopatopHas padora «IIpucnocoodnenus
OpraHM3MOB U UX OTHOCHTEIIbHAS 1IeJIECO00Pa3HOCThY

Bupn, ero xpurepuu u ctpykrypa. Jlaboparopnas padbota

15 1 0.5
«CpaBHEHHE BHJIOB 110 MOP(HOJIIOTHUECKOMY KPUTEPUIO»
16 Crpykrypa Buaa 1
17 BunmooOpa3oBanne Kak pe3ylIbTaT MUKPOIBOJIOIIUN 1
18 CBs13b MUKPO3BOJIIOLUH U SIIUAEMHUOJIOT U 1
19 MakposBosmtonus. [TaneoHTon0rnyeckue MeToIbl |
M3Y4YEHUS IBOJIOLNUN
20 buoreorpaduueckue MeTo bl N3y4EHUS IBOJIIOLUU 1
71 DOMOpHOJIOrMYecKHe U CPaBHUTEIHHO-MOP(doIoruyecKkue 1
METO/IbI U3yYEHUS IBOJIOINH
2 MounekynsgpHo-reHeTHueckue, OMOXUMHYECKUe U 1
MaTeMaTHYE€CKUE METO Il U3YUCHHUSI IBOJTFOIIHI
23 OO6mre 3aKOHOMEPHOCTH YBOJIIOIUH 1
24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB |
3BOJIIOLUA
25 Hayunble runoTes3sl NpoOUCX0XKIECHUS )KU3HU HA 3eMJIe 1
26 JloHay4dHbI€ MPECTABICHUS O 3aPOKIACHUM KU3HU 1
27 OCHOBHBIE ATaIlbl HEOPraHUYECKON IBOJIOILIUU 1
28 ['unoTessl 3apoXKACHUS KU3ZHU 1
Uctopus 3emnu u metoabl e€ uzydenus. Jlaboparopnas
29 pabota «/3ydyeHne u ONHCaHUe UCKOTIAEMbIX OCTaTKOB 1 0.5
JIPEBHUX OPraHU3MOB»
30 HauanbHbie 3Tanbl opraHuyecKoi 3BOTIOLUHT 1
31 OBOJIIOLUS DYKapHOT 1
OcHOBHBIE ATarbl 3BOJIOLUN PACTUTEIIBHOIO MUPA.
32 [IpakTtrnyeckas pabdora «M3yduenue ocoOeHHOCTEN 1 0.5

CTPOCHHA paCTCHI/Iﬁ PAa3HBIX OTACIIOB»




33 OCHOBHBIE ATaIbl 3BOJIIOLUY JKUBOTHOI'O MUpa 1

34 OBosmonus )KUBOTHBIX. [IpakTHueckas pabota «M3ydyenue 1 0.5
OCOOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX) '

35 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U Neproam 1

36 MaccoBbie BEIMUPaHUST — SKOJOTUYECKUE KPU3UCHI |
MIPOLLIOTO

37 CoBpeMeHHBIH 9KOJIOTUYECKUN KPU3HUC, €ro 0COOCHHOCTH 1

38 CoBpeMeHHas CUCTeMa OPraHUYECKOTO MPOILIOTro 1

39 OcCHOBHBIE CUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB 1

40 AHTpOTIOJIOTUSI — HAayKa O YEJIIOBEKE 1

41 PasButne npeacraBieHui 0 MPOUCXOKACHUH YEIOBEKA 1
MecTo yenoBeka B CUCTEME OPraHUYECKOr0 MUpa.

4 JlabopaTtopHnas pabora «3ydyenne ocoOeHHOCTEH 1 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBHOKylIME CHIIBI aHTPOIIOTEHE3a 1

m CooTHolieHne OMOJOrNYEeCKUX U COIUANBHBIX (DaKTOPOB B |
aHTpOIOreHe3e

45 OCHOBHBIE CTaJIMX AHTPOIIOTEHE3a 1

46 [Taneorenerrka 1 NajseoreHOMMUKa 1

47 DBOJIOLMS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue pacsl. [IpakTuueckas padota «3yuenue | 0.5
9KOJIOTHUECKUX aJalTalli YeI0BeKa»

49 MeX T CIMTITMHAPHBIE METObI AHTPOIIOJIOTHH 1

50 3apoxKICHUE U Pa3BUTUE IKOJIOTHHU 1

51 Mertoab! 3kosoruu. Jlabopatopnas padora «M3yuenue 1 05
METO/IOB 3KOJIOTMUYECKUX UCCIEAOBAHUN»

52 3HavYeHHE SKOJIOTMUYECKUX 3HAHUM I YeIOBEKa 1




53 Okosorndyeckue paKkTopsl 1
Abuotnueckue (akropbl. CBET KaKk IKOJIOTHUSCKUAN

54 ¢baxrop. JlaboparopHas pabora «BrisiBieHHE 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIMSIHUIO CBETa»
AbuoTtnueckue akropsl. Temmeparypa Kak

55 skosiornueckuii pakrop. JlaboparopHas padora | 0.5
«BblsiBIeHUE TpUCIIOCOOJIEHNI OPraHU3MOB K BIUSHUIO ’
TeMIIEpaTypb»
AOGuoTtnyeckue pakTopsl. B1axxHOCTh KaK SKOJIOTHYECKUN

56 (daktop. JlabopartopHas paboTa «AHATOMHYECKHE 1 0.5
O0COOEHHOCTH PAaCTEHUI U3 pa3HbIX MECT OOUTaHUSD)

57 Cpenpl 00uTaHUs OPTaHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuzuennele GopMbI OpraHU3MOB 1

60 buotnueckue dakTops 1

61 3HaueHne OMOTUYECKUX B3aNMOIEUCTBUN IS |
CYIIECTBOBaHMS OPraHU3MOB B Cpe/ie OOUTaHUS

62 DKOJOTUYECKUE XapaKTEPUCTUKU MOMYIISIIHI 1

63 OcHoBHbIE MIOKa3aTeNN MOMYJIALNUN: YUCICHHOCTD, |
IUIOTHOCTh, BO3pPACTHAS U MOJIOBAs CTPYKTYpa

64 OcHoBHbIE MIOKa3aTeNN MOIMYJIALUN: POKIAEMOCTD, |
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUU

65 OKoJoru4eckas CTpykTypa HOIMYJISILUN 1

66 JluHaMuKa NOMyJISIUU U €€ peryasuus 1

67 KpuBsie pocra yncnenHocty nonynsuuu. Kpuseie |
BBDKUBAHUS

68 Dkonorudeckas Huia Buaa. JlabopatopHas padorta | 0.5
«ITpucnocobneHust ceMsiH paCTeHUI K pacCeIeHUIO ’

69 Bun xak cucrema nonyssanun 1




70 3aKOHOMEPHOCTH MOBEEHUS M MUI'PALIUNA KUBOTHBIX 1
Coo0r11ecTBO Opranu3mMoB — OHOIICHO3
7 Ikekypenst Nel «OkcKypcusi B TUIIMYHBIA OMOTreoleHo3 (B 1
nyOpaBy, O€pe3HSK, €IbHHMK, Ha CYXOJOJbHBIA WU
MMOWMEHHBIH JIYT, 03€p0, 00JIOTO)».
72 DKocucTeMa Kak OTKpbITasi cucTeMa 1
73 KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME 1
74 OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI 1
75 DKOJIOTHYECKHE MUPaMUIbI 1
76 N3menenus cooOI11ecTB — CyKIIECCUU 1
77 [TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p H PEK. 1
DKOCHUCTEMBI MOPEN U OKEAHOB
73 [IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, 1
CTeTieH, MMyCThIHD
AHTPONOTEHHBIE SKOCUCTEMBI
79 Ikckypeust Ne2 «DKCKypcHsi B arpodKocucteMmy (Ha ToJie 1
WM B TETJTHYHOE XO3SHUCTBO)».
Ypb603KOCHCTEMBL.
80 [IpakTuueckas padota «M3yueHue u onucaHue 1 0.5
ypOO3KOCUCTEMBI»
31 3aK0H0MePHOCT£/I dbopmMupoBanus OCHOBHBIX 1
B3aUMO/ICHCTBUI1 OPraHu3MOB B SKOCHCTEMAaX
MexaHu3Mbl BO3JCHCTBUS 3arps3HEHUN Pa3HBIX TUIIOB Ha
82 cyOOpraHM3MeHHOM, OPTraHU3MEHHOM, HOMYISIIUOHHOM U 1
HKOCUCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapaast 0601049Ka 3eMiu 1
84 Yuenue B. U. Bepnaackoro o 6uocepe 1
85 3aKOHOMEPHOCTH CylIecTBOBaHUS Onochepbl 1
86 KpyroBopoTsI BeliecTB U OMOT€OXUMHYECKUE ITUKIIBI 1




87 3oHanpHOCTH OHOCc(hepsl. OCHOBHBIC OMOMBI CYIIIH 1

88 YcroitunBocTh 6Gnocheps 1

89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI 1

90 BosneiicTue yenoBeka Ha Onocdepy 1

01 AHTpOHorUeHHoe BO3JICHCTBHE HA PACTUTEIbHBIA U |
KUBOTHBIH MU

92 Oxpana npupo/sl 1

93 OCHOBHBIE IPUHIIUITBI YCTOWYHBOTO PA3BUTHS !
YeII0BEYCCTBA U TIPUPOIBI

94 PanmoHaieHOE PUPOIOTIOIE30BAHUE U COXPAaHESHUE |
OMOJIOTHYECKOTO pa3HOOOpa3us 3emMiTu

95 O600menue mo Teme « MUKPOIBOIIONHUS U €€ PE3yIbTaThI 1

96 O6006menue mo Teme «MakpoIBOIOIHUSA U €€ Pe3yIbTaThI» 1

97 O6006mmenue mo Teme «IIpoucxoxaeHne U pa3BUTHE KU3HU |
Ha 3emiie»

08 O6006mmenue mo teme «IIpoucxoxaeHue yemoBeka — |
aHTPOIIOTEHE3»

99 O06o00menue mo Teme «IKOJIOTHS — HayKa O |
B3aMMOOTHOUICHUSIX OPTraHU3MOB)

100 O6006mmenue mo Teme «OpraHu3Mbl U cpesia 0OUTAHUS 1

101 O06o001meHue mo Teme «IKOJIOTHS BUJIOB U TOITYJISITHI 1

102 O606mmenue o treme «buochepa — rmodanpHas |
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. buonorndyeckue cucTeMbI U TIPOLIECCHI; yriyOieHHoe o0ydenue, 10 kmacc/
Tepemor A.B., IlerpocoBa P.A. O6miecTBoO ¢ orpaHuyeHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»

* buonorus. buosorndyeckue cucTeMbl U IPOIIECCHI; yrryolieHHOe 00y4enue, 11 kimacc/
Tepemon A.B., IlerpocoBa P.A. OGuiecTBO ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»
buonorus pactenuii, rpu6os, aumaiHukoB. 10 — 11 ki1.: yue6. [Tocobue/ N.b. Aradonosa,

B.U. CtBornazos. — M.: Jlpoda

2. Knerku u Tkanu: yauebnoe nocodbue/ [I.K. O6yxos, B.H. Kupunenkosa. — M.: JIpoda

3. buonorus xuBoTHbIX. 10 — 11 ki1.: yueO. [Tocobue/ N.b. Araponos, B.I1. Cusorna3zos. —
M.:

Apoda

4. MonekynsapHas 6uosnorusi. COOpHHK 3afaHuii /i moaArotoBku k EI'D:
yuebHo-MeToanyeckoe nocodue/ A.A. Kupunenko. — Poctosn//l: Jlernon

5. buonorus. COopHuk 3a/1a4 1o reHetuke. ba3oBblil v noBeieHHBIH ypoBeHr EHD: yueGHOe
—nocobue/A.A. Kupunenko. — PocroBn//l: Jlernon

METOJINUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

* - JlaboparopHuslii mpakTukyM. bronorus 6-11 knacc (yaeOHOE 3JEKTPOHHOE H3AaHHE),
PecnyObnukanckuii MyapTUMEIUA TIEHTP

* - buonorus. [Toypounsie mnansl: 9-11kmaccel (TMHUS YICOHUKOB MO PEeIAKIIHEH
B.B.[laceunuka), n31aTeabCTBO «Y YUTEIb

* www.bio. 1september.ru — razera «buosnorus» -npuiaoxenue K «1 ceHTI0ps»

* www.bio.nature.ru — Hay4yHble HOBOCTU OHOJIOTHH

* www.edios.ru — DUI0¢ — IEHTP JUCTAHIIMOHHOTO 00pa30BaHUs

* www.km.ru/education - yueOHbIC MaTEpHaIIbl ¥ clIOBapHu Ha caiite «Kupumn u Medoamii»
* https://bio-oge.sdamgia.ru/

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://old.fipi.ru/ (®enepanbHblii HHCTUTYT Nenarorunyeckux umepenuit (GUIIN))
2. http://www.fcior.edu.ru/ (PeaepanbHblil HEHTP HH(OPMAITMOHHO-00pa30BaTEIbHBIX
pecypcos, ®LIIOP)

3. http://festival.1september.ru/ (PectuBanp neparoruueckux uaeil «OTKPHITHIN ypok»)
4. http://www.uroki.net/docxim.htm (11 yuurens Xumuu 1 GHOJIOTHN)

5. http://www.krugosvet.ru/taxonomy/term/46 (Ouuuknonenus Kpyrocser)

6. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoxu. buonorus 10 ki)

7. http://interneturok.ru/ru/school/biology/11-klass (Buneoypoku. buonorus 11 ki)

8. http://biology-online.ru/ (CoBpeMenHbIe ypoku 6uosoruu. bronorus oxmaiin)

9. http://luts.ucoz.ru/load/27-1-0-109 (3annmarenbHast OUOJIOTHSI)

10. http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OtkpsiTas



OHooTHs)
11. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (Tectbl oHnaiin)
12. http://85.142.162.119/0s1 1/xmodules/qprint/afrms.php ?proj= (OTKpbITHII OaHK 3a1aHMIA
EI'D)
13. http://ege.yandex.ru/ (EI'D u 'MA Ha SIHnekce)
14. http://bio.reshuege.ru/ (Pemry EI'D no 6uonorun. TemaTrudeckue TECTHI)
15. http://bio-faq.ru/map3.html (Tectsr, 3axa4u M0 OUOTOTHH)
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