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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «buoyorus» U OCHOBHBIX MOJIOKEHUHN (enepanbHOi pabouei mporpaMmbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrimy6néHHoro ypoBHsS usydeHus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OI'OC COO mnpoduibHbIe y4eOHBIC NpPEIMEThI, H3y4acMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanuu o0y4eHuss Ha ypOBHE CPEIHEro
oOuiero o0pa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHHEM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIHTATEIBHBIX M PAa3BHBAIOIINX 3ajad, CBA3aHHBIX ¢ MpodopueHTaruein
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW O0O0JacTH HAy4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér mpencraBieHue O LENH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrimyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapUAHTHOE) TPEAMETHOE COJCp)KaHHWEe, €r0 CTPYKTYPUPOBAHHE IO pa3jieliaM H TeMaMm,
pacmpeziesieHue 1o KilaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pearn30BaH MPUHIUI
MPEEMCTBEHHOCTH C W3Y4YeHHEM OHOJIOTMHM Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
Omaromaps uyemMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHUPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUIECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 0Opase >KM3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIICHHUS K OKpYKAIOIIeW MPUPOTHOW cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3ynbTrataM oOyueHHs U B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOM
JEATETFHOCTH OOYYaIOIIUXCsA TI0 OCBOCHHUIO COJIEpKaHUsi OMOJOTHYecKOro oOpa3oBaHHsS Ha
YpOBHE CpeaHero oo01ero oopazoBaHusl.

VYueOnbiit peamer «buonorus» Ha ypoBHE CpeaHero olmiero oOpa3oBaHUS 3aBepIIacT
Ounonoruveckoe o0Opa3oBaHKE B IIKOJE U OPUEHTHPOBAH HA paCHIMpEHUE U yriayOleHne 3HaHuH
0o0ydJarommxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, TEHETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Wzyuenue yuebHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEIAHEro MPOoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OWOJIOTMYCCKUX 3HAHWM, IMOJYYCHHBIX NP H3YyYCHUH OOYJaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJIoB OHOJNOTMU HAa YpPOBHE OCHOBHOTO OOIIETO
obpazoBanmus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TakK, pacCIIUPEHBI M YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Tpubax, OaKTepusX, OpraHU3Me YellOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MOCJIEYIONIEro BbIOOpa mpodeccuu. Bo3MokHa Takke MHTETpaIys OMOJOTUYECKHX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TTOTYICHHBIMU 00YUaIOIIUMUCS TIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpaduy ¥ MaTeMaTHUKH.



Crpykrypa mnporpammbl 1o y4yeOHoMmy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOAbI K H3yueHUio Ouonoruu. CoriacHo UM, HU3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJIS )KUBBIX CHCTEM PAa3HOTIO YPOBHS OpraHHM3allly,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOHublii mnpeamer «buonorus» mpu3BaH OOECHEUUTh OCBOCHHE OOYyYaroIIUMUCS
OMOJIOTUYECKUX TEOpHd M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAINUN, OHWOIIEH03a, SKOCHCTEMBI, O BBLIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTUU, MPUKIATHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJIEPKaHUU MPOTrPaMMbl 1O
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buonorus» Ha yrayOiaEHHOM ypOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra v NpuOOpeTeHNUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (HOPMUPOBAHHH UHTEpeca
K omnpenenéHHoi o0sactu mpoecCHOHATILHON NEATeNbHOCTH, CBA3aHHOW ¢ OWONOTHeH, WIn K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

Jloctrxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYAIOIMMHUCS  CUCTEMBbI  OMOJIOTMYECKHMX  3HAHWH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa;, O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSX OMOJIOTMUECKUX CHUCTeM (KJIETKA, OPTaHu3M, MOIMYJSLHUs, BU],
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydJaroImuxcs €  METOAaMH  TO3HAHUS  KMBOH  TPUPOJBL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KIETOUYHOW OMOJIOTHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BHUTHS, TCHETUKU M CEIIEKIINU, OMOTEXHOJOTHH U CHHTETUYECKON
OMoNOTMY,  MAaJeOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

OBIIQJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOIUTh, aHAIM3HPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHWOJOTHM H  COIHMAIIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKHMH IpOoOJieMaMH 4eJIOBEYECTBA; OLCHMBATH IOCIIEACTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
MpOoPUITAKTUKH WH(OEKITMOHHBIX 3a00JI€BaHNA, TPaBHUJIa TIOBEJICHHS B MIPUPOJEC U OOECIICUEHUs
0€301aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYallMSIX MPUPOJHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OMOJIOTHH;

pa3BUTHE y 00YyYalONIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEIEHUs



OKCIIEPUMEHTATBHBIX  WCCICIOBAHUM, pEIICHHs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OHOJIOrH4YecKX 00BEKTOB U MPOILIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KYJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHre 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXPAHEHHHU COOCTBEHHOT'O 37I0POBBSI M 3J0POBBS OKPYXKAIOMIMX JIIOAeH (COOMIOIeHUS Mep
npodunaktuku  3aboneBaHuii, oOecriedeHre  OE30MACHOCTH  JKU3HENCSATENbHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJIOTMYECKUX 3HAHUW U YMEHHI B TIOBCETHCBHOM JKH3HU;

CO3MaHME YCJIOBHM Ui OCO3HAHHOTO BEIOOpAa OOYYAIONIUMUCS WHIUBUIYATBHON
0o0pa3oBaTeNbHON  TPaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy pohecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
peruoHa.

MECTO YYEBHOI'O ITIPEJMETA «bHOJIOT'USI» B YYEBHOM IIJIAHE:

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha H3yuyeHUE OHMOJOTMU Ha YriyOJE€HHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OuOJIOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJAEp’KaHUs M HAIpPaBIEHHOCTH Ha MPOJOJKEHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOyYeHHH OMONOTHUU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBECHUE JabOpaTOPHBIX M TMpakTHUUeCKuX paboT. Takke yuyacThe oOydalommxcs B
BBITIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIEOBATENbCKUX PAadOT, TeMaTHKa KOTOPBIX
ONpezeNseTcss y4YyuTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.

Jns 0b6yuenuss ucnonb3yiomes y4eOHuKu.:

buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6riioB A.M. u npyrue; moj peaakiuei
[Taceunuka B.B., Aknroneproe o6iiectBo «M3narensctBo «lIpocBemenner»

buonorus, 11 kmacc/ ITaceunux B.B., Kamenckunii A.A., PyorioB A.M. u apyrue; moa peaakiuen
[Taceunuka B.B., Akuronepuoe o6miectBo «M3aatenbetBo «IIpocBemenney



COJAEP/KAHUE OBYYEHUA

10 KJIACC

CopaepxaHue MporpamMMmbl, BBIACIIEHHOE KYPCU80OM, HE BXOAMUT B IPOBEPKY TOCYIAapCTBEHHOU
utoroBoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast Ouoyiorusi — KOMIUIEKCHass Hayka. KpaTkas wucTopus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouosiornu B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.
[Mpodeccun, csa3anHble ¢ OWONOrHel. 3HAUCHHE OWOJIOTMH B TPAKTHYECKON AESITEIHbHOCTU
YeJI0BeKa: MEULUHE, CEIbCKOM X0351CTBE, IPOMBILUIEHHOCTH, OXPaHE IPUPOBL.
JleMoOHCTpaLuu

[Toptpetsr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, VY. apsei, I
Menpens, B. W. Bepuanckuii, U. II. IlaBnoB, M. . MeunukoB, H. M. Basuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubt 1 cxembl: «CBsI3b OMOIOTUH ¢ APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK.
Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBpie cucteMbl Kak mnpeaMmeT u3ydeHus Ouosnoruu. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh U YHNOPSAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, CaMOOpPTaHU3aIUs, CaMOBOCIPOU3BEICHUE, Pa3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

VYpoBHM  oOpraHu3zaluyd  JKMBBIX ~ CHUCTE€M:  MOJEKYJSAPHBIA,  KIETOYHBIA, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHbBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye *KHBbIe CUCTEMBI HA Pa3HBIX
YPOBHSIX OpTaHU3aIUH.

W3ydeHue >KUBBIX cHcTeM. Meroabl Ouonormdeckoid Hayku. HaOmromenue, wusmepeHue,
OKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. [locraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ AocTOBEpHOCTh. Pazopoc B Ouonorudeckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpUUMHBI UCKAKEHUS PE3YNIBTATOB HKCIIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKK KU3HWY, «buonornueckune cucrtembl», «CBOMCTBa
JKUBOW MaTepuu», «YpPOBHU OpPraHU3aLUU KUBOH MpUpOb», «CTpOEHHUE KUBOTHOM KIIETKH,
«TkaHu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOr0 OpraHusma», «buoreoreHos,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.

OGopynoBanue: naboparopHoe 00OpymOBaHWE ISl TPOBEACHUS HAOIIOJCHHUN, W3MEPECHHH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «licronp3oBanre pa3TUIHBIX METOIOB MPU U3YUCHUU KUBBIX CHCTEM).
Tema 3. buosiorusi KjieTrku

Krnerka — cTpykTypHO-GyHKIIMOHATBHAS €ANHUIIA KUBOTO. McTOpHs OTKPHITHA KIeTKH. PaboThI
P. I'yka, A. JleBenryka. Kierounas teopust (T. llIBann, M. lneiinen, P. Bupxos). OcHoBHBIE
MOJIO’KEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl  MOJNEKYNAPHOM M KIETOYHOM  OHOJOTMH: MHKPOCKONHUS, Xpomarorpadus,
aiekTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHImaibHoe HEeHTPpUu(yrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoHCTpanuu

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



Tabmuubl u cxembl: «CBETOBOW MUKPOCKOI, «IEKTPOHHBIN MUKPOCKOI, «McTOpHs pa3BUTHS
METOJI0OB MUKPOCKOITUI.

O0opynoBaHue: CBETOBOM MHMKPOCKOI, MMKpPOIpENaparbl pacTUTEIbHBIX, JXUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckass padora «3yueHne MeTos0B KIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nuddeperuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XHMMHYECKUI COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKpO3JIeMeHThl. Bona u €€ posp Kak
pacTBOpUTENS, peareHra, ydacTueé B CTPYKTYPUPOBaHMM  KJIETKH, TEIJIOPETYJISALHUU.
MuHepanbpHble BEILECTBA KJIETKH, UX OMosoruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.
Opranuyeckue BellecTBa KIeTKU. buonornueckue noaumepsl. benku. AMUHOKHUCIOTHBIN COCTaB
6enkoB. CTpykTyphl OenkoBoi Moiiekyisl. IlepBuuHas cTpykrypa Oenka, MENTUAHAs CBS3b.
Bropuunasi, TperuuHas, ueTBepTUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN O0enKOB. [Ipuonsi.

VYrineBoapl. MoHOcaxapuabl, JucaxapHjibl, OJUrocaxapuabl W mnonucaxapuisl. OOmwuil 1uiaH
CTpOEHUs M (PU3UKO-XHMHUUECKUE CBOMCTBA yIiieBoA0B. bronornueckue GyHKIMM yrieBoa0B.
Jlunmuael. T'uapodunbsHO-THApOdOOHBIE cBOMicTBa. Knaccudukamus numumos. Tpurimiepusl,
dochonunuapl, BOCKH, cTepouibl. buonornyeckue ¢yHkuun nunuaoB. OOmume CBOMCTBa
OHMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAaMO3aMBIKaHHUIO, TIOIYTIPOHUIIAEMOCTb.
Hyxnennoseie xuciorel. JIHK n PHK. Crpoenue HyknenHoBbIX Kucnor. Hyxneotuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®@ynknun PHK B kietke.
Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B mojiekyiae AT®. buonormueckue
¢ynkuun AT®. BoccTaHoBIeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. [pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorus: OHOXMMHYECKME W OHO(U3MYECKHE UCCIEJOBaHMUsS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooerupoganue cmpykmypvl u  QyHKyui
Ouomonexyn u ux komniekcog. Komnvromepuwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHAL0208.

JleMoOHCTpaL UK

IToprpersr: JI. Ilomunr, JIx. Yorcon, ®. Kpuk, M. Vunkunc, P. ®panxnmun, ®. Conrep, C.
IIpy3unep.

Huarpammsl: «PacrpeneneHiue XMMHUECKUX JIEMEHTOB B HEKMBOM Ipupoae», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOI MPUPOEH.

Tabmuubl u cxemsl: «llepuonnyeckas TabaMIa XUMUYECKUX JIEMEHTOBY, «CTpOEHNE MOJIEKYJIbI
BO/bI», «BemiecTBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIEKyJbl Oenka», «CTpyKTypbl
0enKoBOi MOJEKyJIb», «CTpO€HHE MOJEKYN YIiaeBoAoB», «CTpoeHHe MOJEKYJd JHUIHIOBY,
«HyxmenHoBbie KUCIOTHY, «CTpoeHre MOeKyabl ATD».

Ob6opynoBaHue: XMUMUYECKas OCy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE 0EJTKOB ¢ MTOMOIIBIO KaY€CTBEHHBIX PEAKITUI».
JlabopaTopnass pabGora «lccnenoBaHne HYKJIEMHOBBIX KHUCIIOT, BBIJEJIEHHBIX H3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u QyHKIMH KJIETKH

Tunsl KJI€TOK: d3yKapuoTudeckas W mnpokapuotudeckas. CTpyKTypHO-(GYHKIIMOHATIbHBIE
00pa3oBaHUS KIETKH.

Ctpoenune mpokapuoTHieckoil kietku. Knerounas crenka Oaktepuii m apxeir. OcoOeHHOCTH
CTpOCHHUsI TeTepoTpoHOM M aBTOTPOGHONW NPOKAPUOTUYECKHX KIETOK. MecTo Hu poib
MIPOKApPHOT B OMOIIEHO3aX.



Crpoenrie ¥ (YyHKIIMOHHMpPOBaHME 3yKapuoTWdeckod kieTku. [lna3marmdeckas memOpaHa
(mma3manemma). CTpykTypa IUla3MaTHueckoil MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: MaccuBHbBIN (muddysus, oOnerduéHHass nudQysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynponunaemocts MemOpanbl. Pabota
HATPHUIl-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH pacTEHUM, TPUOOB.

Huronnazma. [urozons. Llutockener. JIpwxkenue unurorazmbl. OpraHouipl  KJIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKHU: 3HAoIazMarndeckas cetb (DIIC), anmapar [osbmku,
JM30COMBI, UX CTpOCHHE U (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTuKyinyMa. Mexanuzm Hanpasienus oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX  MeMmOpaH. [mankuii  (arpaHyJisipHbI)
SHJOIIa3MaTH4ecKuii peTukyiayM. CekpetopHas QyHkuus annaparta [onbmku. Moougurayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpPraHOWAbl  KJIETKM: MWUTOXOHJAPUH, IUIAcTUlbl.  [Ipoucxooswcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
(GYyHKIMM MUTOXOHApUH © miacTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IIJIACTU]IBI
(bOTOCUHTE3UPYIONINX JYKapHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanubie opranou sl kietku CTpoeHue U GyHKIMH HEeMEMOPAHHBIX OPTaHOHUI0B KIETKHU.
Pubocomsl. Ipomesicymounvie Quramenmul. MuxkpoduiaMeHTHI. Axmunogule
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBblEe KOMNOHEHMbl HEeMbLULEYHbIX KIemOK.
Muxkpotpybouku. Knerounsiii meHtp. CTpoeHMe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka s1pa, XpOMaTHH, KAPHOIUIa3Ma, SAPBILIKU, UX CTPOCHUE M QYHKIUU. SnepHbIi
OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pAacloOJOKEHHUE XPOMOCOM B HHTEp(a3zHOM SIpE.
Dyxpomamun u eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJuHamuka 10epHoti 000104KU
6 mumo3se. Hoepnvlii mparcnopm.

Knerounsle BkmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKApUOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHOIN).

JleMoHCTpanuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupl u cxembl: «CTpOEHHE HYKAPHOTHUECKOW KIEeTKn», «CTpOEHHE KUBOTHOU KIETKHY,
«CTpoeHne pacTUTENbHON KIeTKn», «CTpoeHne MUTOXOHApUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

OO6opynoBaHue: CBETOBOM MHKpPOCKOI, MHUKpOINpEnaparbl pacTUTEIbHBIX, KUBOTHBIX KIIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3THIHBIX OPTAHU3MOBY.
IIpakTnyeckas padora «/3ydeHrne CBONCTB KJIIETOUHONH MEMOpPaHBD».

Jladoparopnasi pabora «lcciaenoBanue Ia3mMoiiM3a M JCTUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaxX».

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BeliecTB U NpeBpallieHHe JHEPTHH B KJIeTKe

AccuMHUIAIMS W JUCCUMWIALUSA — JBE CTOPOHBI Merabonu3ma. Tumbel OOMEHa BELIECTB:
aBTOTPOGHBIH M  reTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Hpolieccax.
DHepreTuyeckoe obOecrnedyeHne KIeTku: mnpeBpameHne ATO B 0OMEHHBIX IIpolleccax.
DepMEeHTAaTUBHBIN XapakTep peakUuid KICTOYHOro Mmerabonu3ma. depMeHTHl, UX CTpOEHHE,
cBoiictBa W MexaHusMm jeictBus. Kodepmentsl. Otnuuus (HepMEHTOB OT HEOPTaHUYECKHX



KaTajau3aTopoB.  beNKu-akTUBATOPBl HW  OCIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEHTAaTUBHBIX PEaKIMil OT pa3INYHBIX (PAKTOPOB.

[lepBUYHBI CUHTE3 OpPraHWYECKUX BEMIECTB B KieTke. DOTOCHHTE3. AHOKCUCeHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponps xmnopomnactoB B mporecce GortocunTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cs., Cq4. u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Brusinue pa3nnyHbIx GaKTOpOB HA CKOPOCTh (OTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A.
Xemocunre3. PazHooOpasue OpraHM3MOB-XEMOCHMHTETHKOB: HUTpUULUpYIOlue OaKkTepHH,
Kele300aKTepun, CepoOaKTEpUH, BOJIOPOAHBIE OaKkTepuu. 3HAaUeHNE XeMOCUHTE3a.

AHa’poOHble opraHu3mbl. Buabsl Opokenus. I[IpoaykTsl OposkeHHS W UX HCIOJB30BaHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHM3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO30YAMTETH
Oose3Hei.

AdpoOHBIC OpraHU3MBI. JTaIlbl SHEPreTUIeckoro oomMena. IloaroroBuTeNnbHbIN dTan. [ ukonus
— OECKHCIOPOIHOE PaCHICTNIEHUE TIIOKO3HI.

buonornueckoe OKHCIEHUE, WM KIETOYHOE JbhIxaHue. Poib MHUTOXOHAPUN B mporeccax
Oouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Ouepeusi membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpe] aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTrETHIESCKOTO 0OOMEHa.

JdeMoHcTpannmn

[Toprpersr: JIxk. [lpuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuibl U cxembl: «POTOCUHTE3Y, « IHEPTETHUECKUN 00MeH», «brnocuuTes 6enkay, «CTpoeHue
dbepmeHTay, «XeMOCHHTE3Y.

OO06opynoBaHHe: CBETOBOH MHUKPOCKOI, 000OpyJOBaHWE I MPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOMPEIapaToB.

JlabopaTopnasi pa6ora «/I3yueHue KaTtaaUTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha NpuUMeEpe
aMUJIa3bl WK KaTalasbl)y.

Jladoparopnasi padora «3yueHue pepMEHTAaTUBHOTO pPACIICIIJICHUSI MEPOKCHIA BOJOPOJA B
pPACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlabopaTopnas padora «CpaBHeHHUE TTPOIIECCOB (DOTOCUHTE3A U XEMOCHHTE3a.
JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacinencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peaknuu matpuyHOoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmmzamms HacneAcTBeHHOW wWHQopManuu. ['eHeTHYeCKWil KOJ, €ro CBOMCTBA.
Tpanckpuniust — Matpuudblid cuaTe3 PHK. [IpuHIMIBI TpaHCKPUMNIMK: KOMILJIEMEHTAPHOCTb,
AHTUNAPAIUIEIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamuss u e€ stanbel. Yyactue TpancrmoptHeix PHK B OmocuwnTese Oenka. VYcioBust
ouocunTe3a 6enka. Koguposanne aMuHOKUCIOT. Ponbs pubocom B OuocuHTe3e Oenka.
Coepemennvie npedcmaenenus o cmpoenuu 2enos. OpraHuzanus T€éHOMa Y MpPOKApUOT H
9yKapuoT. Perymnsiusi akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTounslit romeocras.
Bupycbl — HekierouHble ¢GOpMBbI KU3HU U oOnuraTHble mnapasutbl. CTpoeHHE MPOCThIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. JKusznenmwiti yukn JIHK-codeparcawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3aboieBanus 4enoBeka, kuBoTHBIX, pacteHuit. CIIN]/], COVID-19, commanpHbie 1
MEIUIIUHCKUE TPOOIEMBI.



Buoungopmamuka: unmeepayuss u amanuz 6oavwux maccueos («bigdatay) cmpyxmyphuix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobvl docmasKu 1eKkapcms.

JemMoHCTpauMu

[Toptrpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuipl u cxemsl: «brocunTes Oenkay, «I'eHeTHYecKuid Koy, «Bupyce», «bakrepuodarny.
IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KM3HeHHBIH HUKJI KIETKH

Knerounsnii nuki, ero nepuoasl u perymsauus. Marepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
nporekaromux B uHTepdaze. IlogroroBka kietku kK genenuto. [Ipecunrernyeckuit
(IIOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTep(a3bl.

Marpuunsiii cunre3 JHK — penmkanus. [Ipuanunsr permmmkanuu JJHK: xoMmemMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM ~ CHUHTE3, aHTUHapamienbHocTh. Mexanusm  perunkamuu  JIHK.
Xpomocombl. CTpoeHue XpoMocoM. TermoMepsl U Teomepaza. XPOMOCOMHBIH HA0OP KIETKH —
KapuoTuil. JIUMIOWIHBIA M TaruIOWIHBIA HAO0OPBl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Henenue kinetku — Muto3. CTtaguy MUTO3a M MPOUCXOMASIINE B HUX MPOLECCHl. TUIBI MHUTO3A.
Kaprokunes u nutoknses. buosorndyeckoe 3Ha4yeHE MUTO3a.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — aromnTo3.
Knerounoe sapo, XpoMocoMbl, (yHKIMOHaJIbHasi T€HOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u  cxembl: <«OKH3HEHHBIM MK KIETKH», «Muto3», «CTpoeHue XpomMocoM,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIYKa.
JlaboparopHasi padora «/3ydyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.
JlabopaTopnas padora «Habmtoienne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha FOTOBBIX

MHUKpOIpenapaTax)».
Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB
buonornueckoe pasHooOpa3ue OpPTraHU3MOB. OnHOKIIETOYHBIE, KOJIOHHAJIbHBIE,

MHOT'OKJIETOYHBIE OPTaHU3MBI.
OCOOEHHOCTH CTPOCHMS U JKU3HEAEATEIIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJICTOYHbIE TpHUObI, OJHOKJIETOYHBbIE BOJOPOCHH, Jpyrue mnpoTtucthl. KojgoHuambHbIE
OpraHU3MBI.

B3auMoCBA3p 4acTe€ll MHOIOKJIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl M CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeNbHas, IMOKPOBHAs, MPOBOJSIIAL,
OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOeHHs, (QYHKIUH M pacmoioXKeHus TKaHeH B
OpraHax pacT€HHM.

TkaHU >KMBOTHBIX M 4YeJIOBEKa. THIBI JKMBOTHBIX TKaHEW: SIUTENUAIbHAs, COCIUHUTENIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIIONIOKEHUS TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M Te€HEpPAaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUU OPraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIBI COEIUHEHUS KOCTEH.
JIBr>keHue opraHu3MoB. JIBUJKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, JKI'YTHKOBOE,
pecHu4yHOE. JIBMJKEHME MHOIOKJICTOYHBIX pACTEHUM: TPONU3MBI M HAcTUU. JIBUXKeHuUe



MHOTOKJICTOYHBIX KHBOTHBIX M U€JIOBEKa: MbllieyHas cucrema. Pedaexc. CkeneTHbie MBI U
ux pabora.

IIutanue opranusmoB. IlormomieHue BOABI, YITIEKHCIOTO TIa3a W MHUHEPAIBHBIX BELICCTB
pacreHusaMH. IIuTaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOYHOE IHILIEBAapEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble
keiessl. [InimeBapuTenbHas cucTeMa 4elloBeKa.

Jpixanue opraHu3MoB. [lpixanue pacteHuid. Jlpixanue >XUBOTHBIX. [(uddy3us razoB dyepes
NOBEPXHOCTh KJeTKH. KokHoe apixanue. [lpIxarespHas MOBEpXHOCTh. JKabepHoe M nérouHoe
JpIXaHue. JlpIXaHue I03BOHOYHBIX J>KMBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHHE
CTpOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass CUCTEMa 4eloBeKa. MexaHusm
BEHTHJISIIIMH JIETKUX Y ITUI] U MIIEKONHUTAIOMMX. Perymsuus apixanus. [{pixarenbHbie 00bEMBI.
TpaHcnopT BemecTs y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCOPT BEWECTB Y
KUBOTHBIX. KpoBeHocHas cucremMa u e€ opranel. KpoBeHOCHas cucTeMa IO3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Ceplle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOpaiieHus.
OBOJIIOLMOHHBIE YCIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boigenenue y opranusmoB. Brinenenue y pacrenuid. Beinenenue y »xuBoTHbIX. CoKpaTUTeIbHbIE
Bakyosd. Opransl BelgeneHus. GuibTpanus, cekpelust 1 00paTHOE BCaChIBAHUE KaK MEXaHU3MbI
paboTel opraHoB BblieneHUs. CBsA3b IOJIOCTH Tela C KPOBEHOCHOW U  BBIACIUTEIbHOU
CUCTEMaMU. BpleneHne y NO3BOHOYHBIX JKMBOTHBIX M uesnoBeka. llouku. Ctpoenue u
¢ynkunonupoBanue HehpoHa. OOpazoBaHHE MOYH Y UEIOBEKA.

3ammra y OpraHu3MoOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M LUCTHI
npocTedmux. 3amuTa y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. CpeactBa maccUBHOW U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOW3BOJHBIE. 3alllUTa OpraHu3Ma OT
6one3neid. MmmyHHas cucremMa 4enoBeka. KIeTouHbli W TyMOpajJbHBIH HUMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KJIOHaJIbHO-
cenexktuBHOoro uMMmyHureta (I1. Opnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.
Pa3apakuMoCTh U peryisauus y opraHu3moB. Pa3npaxuMoCTh y OJHOKJIETOYHBIX OPTaHHU3MOB.
Takcucsl. Pa3npaxuMocCTs U peryisinus y pacTeHuil. POCTOBBIE BelecTBa U UX 3HAYCHHUE.
HepBHas cuctema u pediaekTopHas peryisuus y *KUBOTHbBIX. HepBHas cuctema M €€ OTHENbI.
OBOJIOIMOHHOE YCJIOKHEHUE CTPOEHHUS HEPBHOW CUCTEMBI Y KUBOTHBIX. OTIENbI TOJIOBHOTO
MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u pednexropHas nyra. be3ycioBHble M YCIOBHbBIE
pedaeKchl.

['ymopanbHast perynsuus M DHAOKPHUHHAs CHUCTEMa JKMBOTHBIX M uenoBeka. JKemesbl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmumpr u  cxeMbl: «OIHOKJIETOYHBIE BOJOPOCTN», «MHOTOKJIETOUYHBIE BOJIOPOCTN,
«bakrepun», «lIpocrelimme», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHH»,
«Kopuesble cuctembl», «Crtpoenue cteOnss», «CTpoeHHe IHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumesapurensbHas cucrema», «KpoBeHOCHas cUCTEMay,
«/pixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MbplleyHas cuUCTEMay,
«BpigenurenpHas cucTeMa», «DHIOKPHHHAA cucTeMay, «CTpoeHne Mplmuel», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KMBOTHBIX», «CTpocHHe THIpb», «CTpoeHue niuaHapun», « BHyTpeHHee CTpOeHue N0KIEBOrO
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymkuw», «HepBHas cucrema



npecMmbikatomuxcs», «HepBHas cucrtema ntuny, «HepBHas cucteMa MIIEKONUTAIOLINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

OOopynoBaHue: CBETOBOM MHMKPOCKONI, MMKpPOIPENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, KUBbIE
HK3EMIUIAPBl KOMHATHBIX PACTEHHM, repOapuu pacTeHH pa3HBIX OTIENIOB, BIAXKHbIE TperapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE [l  JIEMOHCTpAlUU [IOYBEHHOIO M BO3AYIIHOIO IMTAaHUS PACTEHUH,
paculeruieHdss Kpaxmana u OenkoB 1oja JeiictBueM (epmMeHTOB, 00OpydoBaHHE IS
JEMOHCTpALIMK OIBITOB IO U3MEPEHMIO KUZHEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yyeHre TKaHel JKMBOTHBIX).

JladopaTropnas padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPraHN3MOB

DopMBI pa3MHOXKEHHUS OpraHU3MOB: Oecrosioe (BKIIOYas BETETATHBHOE) M TOJOBOE. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TosoBoe pasmuHoxkenue. [lonoBeie kneTku, uan ramersl. Meio3. Cranuu meiiosa. [loBenenue
xpomocoMm B Mmeno3e. Kpoccunrosep. buonormdeckuid cMmbici Meio3a W IMOJOBOrO Ipolecca.
Mei103 1 €ro MeCTO B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3sutue. ['amerorenes y xuBoTHbIX. [lonoBbie sxene3pl. OOpa3oBaHue u
pa3BUTHE MOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOI0BbIX KIETOK.
OmnogoTBOpeHHEe U SMOpPUOHANBHOE pa3BUTHE >KUBOTHBIX. (CHocoObl OIIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WHauBUyalbHOE DPa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTHS — Hayka O pPa3BUTHU
opranu3mMoB. Mopghozenes — o0na u3z enagnvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATyIKH). J[pobineHue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opoonenue. bracmyna, munwvi
onacmyn. Oco6eHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBaOIErocs 3apofpiina (dIMOpHOHANbHAs WHAYKLHWA). 3akiajgka TIJlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEWCTBUM TIeHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpE/Ibl.

Poct u pasButue xuBoTHBIX. IlocTamOpuonaneHblii nepuon. Ilpsimoe u Hempsimoe pa3BUTHE.
Pa3zutue ¢ meramop¢o3oM y 0ecro3BOHOUHBIX M TO3BOHOUYHBIX >KMBOTHBIX. buonoruueckoe
3HaYeHHE MPSMOTO M HENPSMOro Pa3BUTHs, UX PACHpOCTpaHEHHWE B MpHpojae. Tumsl pocra
KHUBOTHBIX. PaKTOPBI PETYIALUN POCTA KHUBOTHBIX M 4enoBeka. CTaauu mocTaMOpPHOHAIBEHOTO
pa3BUTHUA Yy JKUBOTHBIX U 4YenmoBeKa. Ilepronbl oHTOreHesa yenoseka. CTapeHHE M CMEpPTh Kak
O6MOJIOrHYEeCKHE TPOLIECCHI.

Pasmuoxenue u pasButue pacreHuil. ['ameroput u crnopodput. Meilo3 B KU3HEHHOM IUKIIE
pactenuii. O6pa3zoBaHue CIOp B Mpoiiecce Meio3a. ['ameToreHes3 y pacteHuil. OmiogoTBOpeHue
U pa3BUTHE PACTUTENILHBIX OpPraHu3MoB. /[BoilHOE OIUIOAOTBOpPEHHME Yy LBETKOBBIX PACTEHHUU.
OO6pa3zoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISIUU OHTOTE€HEe3a Y PACTEHUN U )KMBOTHBIX.

JleMoHCTpanuu

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

Tabmuubl u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecrosioro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXEHHE »HBIVIEHB», «Pa3MHOXEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIHEPMATO30HAa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykan, «Passutue capaHum», «Pa3Butue JIArymku», «/{BOMHOE OIJIOJIOTBOPEHUE Y LBETKOBBIX
pactenuit»y, «CTpoeHHuE CEMSH OIHOJOJBHBIX M JIBYJOJBHBIX PacTE€HUI», «KHU3HEHHBIN UK



MOpPCKOM  KamycTel», <«JKU3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«OKU3HEHHBIN TUKII COCHBD.

O0opynoBaHue: CBETOBOM MMKPOCKOI, MMKpOIpEnapaTbl SHLEKIETOK M CIEPMaTO30M/0B,
Mozeib «L UK pa3BUTHS JIATYILIKI».

JlabopaTtopnass  paGora  «M3yueHue CTPOEHMsS  IOJIOBBIX  KIETOK HAa  TIOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas paGora «BpIgBICHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH IT03BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHrEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHM3MOB

Hcropust CTaHOBIIGHUS U Pa3BUTHS TeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®@pusa, T.
Moprana. Posib oTedecTBeHHBIX y4€HBIX B pa3Butuu reHeTuku. Padorsr H. K. Konbemosa, H. .
Basunosa, A. H. Benosepckoro, I'. . Kapneyenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUI€IbHbIE T'€HBI,
aJlbTEpPHATUBHBIE IPU3HAKW, JIOMUHAHTHBIH M  PELECCHUBHBIA IPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, THOPUABI, TeHOTHIN, (GeHotur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. KonsuoB, H. Y. BaBuios, A. H.
benozepckwii, I'. 1. Kapnieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MomnorubpuaHoe ckpemuBanue. [lepBbrii 3akoH MeHaenst — 3aK0H €IWHO0Opa3usi THOPHUIOB
nepsoro nokoneHus. [Ipasuno nomuarpoBanus. Bropoii 3akoH MeHaens — 3aKk0H pacleIIeHus
npu3HakoB. lluTonormueckue OCHOBBI MOHOTHOPUIHOIO CKpEUIMBaHUs. [ UIloTe3a 4YHMCTOTHI
ramer.

AHanuzupytoliee ckpeniuBaHue. IIpoMexyTouHblil xapakrtep HacienoBaHus. Paciieruienue
MIPU3HAKOB IIPU HETIOJHOM IOMUHHUPOBAHUHU.

Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCUMOTO HacleI0BaHUS
npu3HaKoB. [{uTonornueckue OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUSL.

CueruieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CrerieHHOe HaclieJJOBaHUE
T€HOB, HAapYIIEHNE CLETUIEHNUS MEX/1y TeHaMu. XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH.
I'enetnka mnona. XpOMOCOMHBIM MEXaHHW3M ONpENEICHUs IoNa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHbIi M rereporaMeTHblii moiy. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak 1enocTHass cucreMa. [lnefloTponus — MHOXECTBEHHOE [EHCTBUE TEHA.
MHOKECTBEHHbI aJUieNu3M. B3auMojencTBuE HeaUIeNbHBIX T€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonmumepus.

I'eHeTdecKkuil  KOHTPOJIb  PA3BUTHUSL  PACTEHMM, JKMBOTHBIX UM  YEJIOBEKa, a TaKXke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOM». ['eHeTHuecKue aceKThl KOHTPOJIS U M3MEHEHUs HacJeACTBEeHHOW HH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanuu

[Toptpetst: I'. Menaens, T. Mopras.

Tabmuubl u cxembl: «llepBelii u BTOpo 3akoHBI Menpgens», «Tperuil 3akoH MeHaens»,
«Ananusupympllee ckpenuBanue», «Henonnoe noMmruanpoBanue», «CLUEMIIEHHOE HACIeOBaHUE
MPHU3HAKOB y Apo30huiby, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntunsn», « MHOXKECTBEHHBIN aJlienn3M», «B3anMonencTere reHoBy.



Ob6opynoBanue: MoOJeNb Ui JAEMOHCTPALMM 3aKOHOB €IMHOOOpa3usi THOPHUIOB IEPBOTO
MOKOJIEHUS] U PACLICIJICHUS NPU3HAKOB, MOJEIb ISl JEMOHCTPALIMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckass padora «l/3yyeHue pe3yinbTaTOB MOHOTHUOPUAHOTO CKpEUIMBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTUOPUTHOTO CKPEITUBAHUS Y APO30(IIIBI.
Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue renotumna u cpenbl npu hopMupoBanuu heHotumna. I3SMEeHYNBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBbIE NPHU3HAKU. BUIbl M3MEHUMBOCTH: HEHACJIECTBEHHAs U
HACJICICTBEHHA.

MonudukanronHas u3MeH4YHBOCTh. Posb cpenbl B (OpMUPOBAHMM MOAM(PHUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll ps M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHON U3MEHUYUBOCTH.

I'enotunuueckass u3MEHUYUBOCThb. CBOICTBA TEHOTUIMYECKOW  W3MEHUYMBOCTH.  Bumisl
TeHOTUITNYECKOW M3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOM TMpoliecC — OCHOBAa KOMOWHATUBHOMU
M3MEHYUBOCTU. POsIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIJaHUM T€HETUYECKOTO pasHOoOpa3us
B IIpEeJIeNIax OJHOTO BHUJA.

MyranimonHass U3MEHYMBOCTb. Buabsl MyTauuii: TreHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallMH. SIOepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
Comaruueckre W MOJOBble MyTaluud. [IpuUMHBI BO3HMKHOBEHHMS MyTauuil. MyrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.W. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u NUSEHOMUKA, PONb INULEHEMUYECKUX (HAaKmopos 6 HACIe008aHUuu U
USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoHCTpanuu

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

Tabmuet u  cxembl: «Buasl u3MeHYHBOCTHY», «MoauUKallMOHHAS W3MEHUYHUBOCTbHY,
«KomMmOunHaTuBHas U3MEHYUBOCTDY, «Meios», «O1m1010TBOPEHUEY, «I'eHeTHUECKHE
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KUBble U TrepOapHbIe OSK3EMIUIAIPhl KOMHATHBIX PACTEHHUM, PUCYHKHU
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMHU U3MEHUYUBOCTH.

Jladoparopnas padora «/ccrnenoBanue 3akOHOMEPHOCTEH MOTU(PUKAIIMOHHON N3MEHYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

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

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun yenoseka. MexayHapoaHas MporpaMMma HCCIEOBAHUS T€HOMa 4esloBeKa. MeToabl
U3YYCHUS TEHETHKH YeJOBeKa: TEeHEaJOTHYeCKHil, OJIM3HEIOBBIH, ITUTOTCHETUUYECKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJEKYISIpHO-TeHEeTUYeCKud. COBPEMEHHOE OMNpeIeIICHUE
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupro [11{P-
ananm3a. HacneactBennbie 3a0oeBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUEHUU TeHETHUYECKUX 3a0o0JieBaHUM 4YesoBeka. MeauKo-TeHEeTHYecKoe
KOHCYNIbTHpOBaHUE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTUUECKUE aCIIEKThI
MCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpbl TMOBBIMICHHOW YYBCTBUTEIBHOCTH 4YeNOBeKa K (uU3MdeckoMy U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKallled cpeasl. ['eHeTnueckass MNpeapacnoyioKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JemoHCTpauMu



Tabmuner u cxembl: «Kapwotun uenoBekay, «MeETOIbI W3YYCHHsS] TEHETHKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoxkaeHue celeKunu U nomectukanuu. Yuenue H. 1. BaBunosa
o lleHTpax NpPOHCXOXKIEHUS U MHOro0Opa3usi KyJIbTYPHBIX pacTeHuid. Ponbp cenexkuuu B
CO3J1aHUU COPTOB PACTEHUI U NMOPOJ )KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKUX
psAnOB B HacineACTBeHHOM m3meHunBocTh H. M. BaBuioBa, ero 3HaueHue il CEJIEKIIMOHHOU
paboTHI.

Metoapl ceneKIMoHHOM pPaboThl. MCKycCTBEHHBIM OTOOpP: MAacCOBBIH M WHIUBUIYaJIbHBIN.
Dranbl KOMOWHAIIMOHHOHN celieKuu. VIcmbITanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C ITOMOIIBIO OIIEHKU ()EHOTHIIa TIOTOMCTBA U OTOOP IO I'€HOTHUITY C IIOMOIIBIO aHATTN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOW padoThl. PainannoHHBI 1 XUMUYECKUI
MyTareHe3 Kak HWCTOYHUK MyTaluid y KyJbTypHBIX (opM oOpranm3moB. lcmnons3oBaHue
T€HOMHOTO PEJaKTHPOBaHUS U MeToAoB pekoMOumHaHTHBIX JIHK nns momydenus ucxomgHoro
MaTepuaia JUisl CeJeKLUH.

[Tomyuenue nonumnon1oB. BuyTpuBuaoBas rudbpuauzanus. bauskopoicTBEHHOE CKpelMBaHue,
Wi nHOpuauHT. HepoIcTBeHHOE CKpelrBaHue, Wik ayTOpUIuHT. [ eTepo3nc u ero mpuYnHBL
Hcnons3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuausanus. [Ipeogonenue 6ecrmonus
MEKBUJIOBBIX THOPUIOB. JIOCTHIKEHHUS CENEKIIUN PACTEHUI U )KUBOTHBIX. «3e1éHaAs peBooyusy.
CoxpaHeHue U U3y4yEHHE T€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHX POJIUYEH
JUISL CO3JAaHMSI HOBBIX COPTOB M THOPUAOB CEJIbCKOXO3SHCTBEHHBIX KYIbTYp. H3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ NPUMeHeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoel u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanuu

IToprpersr: H. U. Basuios, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl U cxeMbl: «lleHTpBI MPOUCXOXKACHUS W MHOTO00pa3usi KYyJIbTYPHBIX DPACTECHUI»,
«3aKOH TOMOJIOTMUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CENEKLUN»,
«Otnanénnas rubpuanszanusy, «MyrtareHes».

Jlaboparopnasi padora «/3ydyeHue COPTOB KyJIbTYPHBIX PACTEHUH M TOPOJA JIOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZI0B CEJIEKIIUU PACTEHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOABI U JIOCTHIKEHHUS CEJEKIMM PACTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SIUCTBO, B Ta0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0TMS U CHHTETHYECKAsi OHO0JIOTUA

OOBeKThl, UCHONb3yeMble B OHOTEXHOJNOTHWH, — KIETOUYHbIE M TKAHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTuka. TpaauluoHHas OuOTeXHoJorus: xjeOoreueHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MuKpoOronorudeckuii cunres. OObEeKTHI
MUKpoOrosornyeckux TexHosaoruii. [IpousBoactso Oeinka, aMUHOKUCIOT U BUTAMHHOB.
Co3aHue TEXHOJIOTM U MHCTPYMEHTOB IEJICHANPABICHHOTO MU3MEHEHHUS U KOHCTPYHUPOBAHUS
TE€HOMOB C II€JIbIO MTOJIYYEHHUS] OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEUYAOIIHECS
B IIpUPOJIe OMOCUHTETHYECKHUE MYTH.

Knerounas wunxeHepus. MeTonabl KynbTypbl KIETOK M TKaHEH pacTeHUH U S>KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuauzanmus U comarudeckuid smOpuoreHes. Vcmosib3oBaHue
TarjiouJIOB B CEIEKUWUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX anmumen. Hcnonvsoeanue



MOHOKIOHANbHBIX U HONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexkoHCTpyKIMs AWLIEKIETOK M KIOHMPOBAHHME JKUBOTHBIX. MeETON TpaHCILIAaHTALMK sIEp
KJIETOK. Texnonozuu 0300po6ienus, KylbmMusUupo8anus U MUKPOKIOHAILHO20 DPA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsi W T€HHAas WHXEHEpUs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTUBBI
XPOMOCOMHOW ¥ TEHHOW HHXXCHEPUH. OKOJIOTHYECKHE M JTUYECKHE NpoOJIeMbl T€HHOM
WUHXCHEPUU.

Menumuackue OuotrexHonoruu. I[loctreHomHas mmdpoBas wMeaununa. [I[P-guarnocruka.
MeTtab010MHBIN aHaIU3, FEHOLIEHTPUUYECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 370poBbs. lMcmonp3oBaHWE CTBOJOBBIX KJIETOK. TaprerHas Tepamus paka. 3D-
OuonH)xeHepuss AN pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKMX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTH TPEXMEPHOTO OMONpPUHTHHTA M
ckaddosauHra Ui pelieHus 3ajad NepCoOHAIN3UPOBAHHON MEIUIIHBI.

Co3maHnue BEKTOPHBIX BAaKIMH C LEJNbI0 OOecreueHnss KOMOWHUPOBAHHON 3alIUTHl OT
B030yauteneit OPBU, ycranoBiieHne MOJIEKYJISpHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMAcHBIE 3a00JIeBaHHSI YeTIOBEKA U )KUBOTHBIX.
JdeMoHcTpannmn

Tabmuubr 1 cxemsbl: «l/cmonp30BaHNE MUKPOOPTaHU3MOB B IMPOMBIIIEHHOM IPOU3BOACTBEY,
«Knerounas nnxeHepusn», «I eHHas HHXXEHEPUSI».

JlaGopaTopHnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayyeHne MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKkekypeusi «buoTexHonmorus — BaXKHEHIas MPOU3BOJAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:xaenne 1 pa3sBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHH
OpomtonmonHas Teopuss Y. [lapsuna. Ilpennocbulk BO3HMKHOBEHMs JapBHHH3Ma. JKU3Hb U
Hay4dHas nearenbHocTs Y. JlapBuHa.

JBuokymire cuibl 3Boionuu BuAoB 1o Y. JlapBuHy (BbICOKash MHTEHCHUBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HACIEJICTBEHHAas W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIM U
MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid Teopuu sBomouuu (CTD). HeiitpanbHas Teopus HBOIIOIUU.
CoBpemeHHas IBOJIIOIMOHHAs Ouoorus. 3HaueHue 3BOJIOLUOHHON Teopud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpaLun

[Moptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. JlapBun,
C. C. YerBepukos, 1. . [lImansraysen, Ix. Xonngeitn, /. K. benses.

Tabmuubl 1 cxemsl: «Cuctema >xuBoii npuposs! (o K. Jlunuero)y, «JlecTHuIa KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusm (GOpMHUPOBAHUS TPUCIIOCOOJIEHUN Y PACTCHUN W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema Mmapupyra mytemectsust Y. lapBuna», «Haxomku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cylecTBoBaHUe, «Iloposl romydeit», «MHoroodpaszue KyiabTypHBIX GOpM
KanycTel», «[loponabl AOMaIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMS HOBBIX BUAOB (1o Y.
HapBuny)», «Cxema COOTHOIIEHHS JBWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE MOJO0XKEHUS
CHUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. MuUKpO3BOJIIOIHSA U €€ Pe3yJbTaThl

[Tomynsiuust Kak dJeMEHTapHass eauHuLa HBoMoLMU. COBpPEMEHHBIE METOIbl OLICHKU
TFEHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI NOMy Ui, MI3mMeHeHne reHooH1a MOMyIIsIug Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro paBHoBecus Jx. Xapau, B.
Baitn6epra.



OneMmeHTapHble  (GaKTOPbl  (IBMKYIIME CHIJIBI)  ABOJIONMH. MYyTalMOHHBIN  Iporecc.
KombOunaruBHass u3mMeHUHMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamNpaBlieHHbIE W3MEHEHUS
qacToT ayuienedt B momynsanusx. Dddexkt ocHoBarens. IDggexm OYmulLiouH020 20pabluKA.
CHudicenue 2eHemuyecko20 pasHooOpasus: npuduHvl u cireocmsus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V3omauus TOMYISIAN:
reorpaduueckas (IIpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrecTBenHbIil 0TOOp — Hampasisomuii ¢aktop 3Bomonud. OOpMbl €CTECTBEHHOTO 0TOOpa:
JIBIDKYIIMKM, CTaOWIM3HUPYIONIMKM, paspbiBatommii  (qu3pyntuBHBIN). [lomoBoir  ot6op.
Bo3HnukHOBEHHE M 3BOJIOIUS COIIMATIBLHOTO TIOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCT,  OPraHM3MOB  Kak  pe3yjibTaT  MHUKPOABOJIOLMU. Bo3HUKHOBeHHE
npucnocoOiaeHuii y opranu3zmMoB. Apomopdossl u unnoagantanuu. [IpuMeps! nprcrnocodaeHui
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTHA OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunooOpazoBanue kak pe3yabTaT MUKPOIBOMIOIHH. V305s111s
— KIo4YeBo (axTop BumooOpazoBanus. [1yTu u cmocoOsl BHI000pa30BaHUs: aJUIONATPUIECKOE
(reorpaduueckoe), cUMMATpUyecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE» (TOJUILIONIN3AIHS,
ruOpumu3anys). JmuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0Pa3Hsl.

Ponp  3BOmronmoHHOM  Ouosiormu B pa3pabOTKe  HAy4yHbIX  METOJOB  COXpaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannmn

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmumel u cxempl: «MyTallMOHHAs W3MEHYMBOCTHY, «llomynsiuoHHas CTPyKTypa BUOAY,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymwe CHIIBI  DBOJIIOIUN,
«OKOJOTHYEeCKash H30JALMs MONYSIUMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JIMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHHIIBI aypcKoi», «[lomyssIMoOHHbIE BOJTHBI YUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIAHU3M, «Kussie HCKOIIa€MBIEY,
«ITokpoBUTENbCTBEHHAS OKpacka >XHBOTHBIX», «lIpemympexmaromas oOKpacka >KHUBOTHBIX»,
«Duznonoruyeckue agantanuny, «l[IprucrnocobIeHHOCTs OPraHU3MOB U €€ OTHOCHUTEIIBHOCTH,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHJAOB  JIAHJIBIIICHY,
«DKOJIOTHUYECKOe BHMJI000pa3oBaHMe BHJOB CHHUI, «[lomuruiouasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repbapuM pacTEeHHH, KOJUIEKIIMM HACEKOMBIX, dYydeia ITHI[ U 3Bepei ¢
NpUMepaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, dydena NMTHIl M 3Bepei pa3HbIX BHJOB, repOapuu
pacTeHui OJIN3KUX BUIOB, 00Pa30BaBLIMXCS PAa3IMUHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas  paGora  «[IpucmocoOiieHMs  OpraHM3MOB M  HMX  OTHOCHUTEIbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl

MeTtoapl H3ydeHHUS MaKpOdIBOJIONUH. llameoHTOIOrMYECKHEe METOABl W3YYEHHUS HBOIIOLUH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSABI OPTAaHU3MOB.

Buoreorpaduyeckne Metoasl nzyueHus spomonuu. CpaBHeHue ¢uiopsl U (payHbl MaTepuKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-9HIEMUKU U PETUKTHI.
OMOpHONIOTHUECKUE M CPaBHUTEIBHO-MOP(OIOTHUYECKHE METOAbl HM3Y4YCHUS HBOJIOILUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMonornyHbIC ¥ aHATOTHYHBIE OpTaHbl. PyIMMeHTapHbIe OPraHbl U aTaBU3Mbl. MOJEKYISIPHO-



TeHEeTUYECKHe, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKUe METOJbl  HM3YYCHHsI  HBOJIOIHH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUYECKHX JEPEBLEB.
XPpOMOCOMHBIE MYyTallU1 U 3BOJIIOLIMSI TEHOMOB.

OO06mue 3akOHOMEpPHOCTH (MpaBuiia) 3BONIONUHU. [lpunyun cmenvt yuxyuii. HeoOparumocTtsb
IBOJIIOLIMU. AfanTUBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB ABOJIIOLIUH.

JdemMoHCTpauMu

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

Tabmumpl 1 cxembl: «DUIOTEHETHYECKUA P JIOMIAAN», «APXEONTEPUKC», «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MAaNOPOTHUKNY, «buoreorpapuyeckue
30HBI 3eminy, «llpeid xoHTHUHEHTOB», «PenukThl», «HauanbHble CcTaguu SMOPHUOHAILHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AQHAJIOTUYHBIE  OPraHbD»,
«PynumeHTBI», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI yeloBeKa U IuMMaH3ey», «lJ1aBHbIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOIIOLIUNY.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJISKM HCKOMAEMbIX OCTaTKOB OPTaHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKI[UM HACEKOMBIX.
Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3eMJie

HayuHnble runore3sl NpoOMCX0XKIEHUS KU3HU Ha 3emie. AOHoreHes U naHcnepmus. JloHayuHbie
NpEJICTaBICHUsT O  3apOKIEHUM  KU3HM  (KpealwoHusMm). ['umore3a  MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposepkeHue onsitamu @. Penu, JI. Cnannannanuy, JI. [lactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE 3Tanbl HEOpraHudeckon sBoyouuu. llnmanerapHas (reosoruueckas) 3BOJIOLHUA.
XuMuyeckasi dBONOLMS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omneir C. Mmwmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIIETKH.

Uctopus 3emnu u meroasl e€ uzydenusd. Mckonaemble oprannueckre octatku. ['eoXxpoHonorus
u e€ meroabl. OTHOcUTENbHAs U a0CONIOTHAs TeOXpOHONOrUsA. ['eoXpoHoJIorHyeckas IiKana:
HOHBI, 3Pbl, IEPUO/IBI, STOXH.

HauvanpHple oSTanel opraHmdyeckod sBomronuu. llosBieHue M HBOMIOLMS TNEPBBIX KIETOK.
Oponronuss Merabonu3zMa. Bo3HuKHOBeHHE mepBbIX AKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3eme cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[Tpoucxoxaenue »>ykapuoT (cuMOMOreHe3). ODBOJIOIMOHHOE MPOUCXOXKJICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tanbl BONIONUHN BbICIIMX pacTeHui. OcHOBHBIE apoMop(do3bl pacTeHuid. Boixon
pacteHnii Ha cyury. IlosiBieHHMe cnopoBBIX pacTeHUH M 3aBOoeBaHME MMHU cymu. CeMeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIE 3TaIlbl IBOJIOIUH KUBOTHOTO MHUpa. OCHOBHbBIE apoMOP(O3bl )KUBOTHBIX. BeHickas
dayna. KemOpuiickuii B3pbIB — IOSIBJICHUE COBPEMEHHBIX THUIOB. [lepBbie XOp0BBIEC JKUBOTHBIC.
XKuzup B Bozme. DBOMIONMS MO3BOHOYHBIX. [lpoucxoxnenune ampuOuil u  penTUIni.
[Tpoucxoxaenne miekonuTaromux W OTHI. [lpuHIMD KiItoueBoro apomopdosa. OcBoeHUE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM W TEepUuojaM: apxel, MpOoTEepOo30M, Majieo30i, ME3030i,
KaifHo30M. OOmas XapakTepHCTHUKa KIUMaTa W TeOoJOrHMYecKuX mpoueccoB. llosBinenue u
pacuBeT XapaKTEepPHbIX OPraHU3MOB. YTJIe0Opa3oBaHHE: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hephl.

MaccoBble BBIMUPAHHMS — 3KOJIOTMYECKHE KpU3HUCHl mpouutoro. Ilpuumesl m cieactBus
MacCOBBIX BbIMUpaHUil. COBpeMEHHBIN IKOJOTHUYECKUH Kpu3uc, ero ocodeHHoctu. IIpobiema
coXpaHeHHUs Onopa3zHooOpa3us Ha 3emiie.



CoBpeMeHHass cuCTEeMa OpraHMYecKkoro wmwupa. lIpuHIMIBI KiIacCUUKAMH OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPTraHU3MOB.

JleMoHCTpaL U

[Toptpetsr: ®@. Peau, JI. Cnamnanuanu, JI. Ilactep, 1. . MeunukoB, A. W. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl 1 cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa mo usydeHwto
camo3apoxxJeHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHMuecKon
3BOIIOLMNY, «l'eoXxpoHosiornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON SBOIOLUN,
«Cxema o00pa3oBaHUsI DJYyKapuoT MyTéM cuMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenne Bupyca», «Apomopdossl pacteHuii», «PurmOPUTEY, «OIHOKIECTOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJgopocian», «Mxm», «llamoporHuku», <« 00CEMEHHBIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctasie», «llnockue dvepBu»,
«HUeHUCTOHOTHEY, «PbI10BIY, «3eMHOBO/IHBIEY, «IIpecmbikaroniuecs», «[Itusy,
«Muekonurarone», «Pa3BuTue JKM3HM B apXeWckoum dpe», «Pa3BuTme IKU3HH B
MPOTEPO30MCKON 3pey, «Pa3BuUTHE KU3HU B MNaAJIEO30HMCKOW 3pey», «Pa3BuTue KU3HU B
Me3030iCKOil 3pe», «Pa3BuTHe XKU3HM B KallHO30IHCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

OOGopynoBanue: repbapuu pacTeHU Pa3IUYHBIX OTICJIOB, KOJUICKIIMA HACEKOMBIX, BJIAKHBIC
npenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN UTJIOKOXKUX, CKEJIEThI T03BOHOYHBIX
KUBOTHBIX, 4ydyela NOTUL U 3Bepeid, KOJUIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBIX,
MYJISDKM OPTaHMYECKUX OCTaTKOB OPraHU3MOB.

BupryanbHaa galoparopHasi padora «MonenupoBanue onbitoB Mwmepa—tOpu  no
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHUYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepey.
JlabopaTopnasi paGora «l3ydyeHne u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOB).
IIpakTnyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOECHUS PaCTEeHUN Pa3HbIX OTAEIOBY.
IIpakTuyeckas padora «3yueHne ocoGEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpOnoaoruu. MeToibl aHTPOTIOIOTHH.

CraHOBJIEHME TIPEICTaBICHUM O TPOMCXOKICHUM YEJIOBEKA. PENMIruo3HbIE BO33PEHHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBO 4YenoBeKka C KUBOTHBIMU. CHCTEMAaTHYECKOE TOJIOKEHUE ueioBeka. CBUAETENbCTBA
CXOJICTBA YEJOBEKA C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OIOTUYECKUE, 3MOPHOIOTHYECKHE,
¢usnonoro-oOnoXuMHUecKue,  mnopeneHUeckue.  OTIMYUS ~ YeloBeKa  OT  JKMBOTHBIX.
[TpsiMOX0OKeHNEe W KOMIUIEKC CBS3aHHBIX C HUM IpPU3HAKOB. Pa3BUTHE TOJIOBHOTO Mo3ra u
BTOPOM CUTHAJILHOW CHUCTEMBI.

JBuxyme cuibl (akTopbl) aHTpoIoreHesa: Ouojormyeckue, conuanbHble. COOTHONIEHHE
OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOT'€HE3E.

OcHOBHBIE CTaqUU aHTpOIIOTeHe3a. PaHHHME dYesloBekooOpa3Hble 00e3bsiHbI (IIPOKOHCYIBI) U
paHHUE MOHTHJIBI — OOIIME MPEeIKHU YeIOBEKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE MpEnKu JroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHUS Opynuil Tpyna. YenoBek
IPSIMOXOJIAIININ 1M TIEPBBIN BBIXOJ JtoJed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001Inii MpeoK HeaHAePTaTbCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YemoBeKk HeaHIepTaIbCKU
KaK BHJ JIOAEH XOJOIHOro KiIMMara. YesloBek pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
YyeJlIoBeK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenetuka u najieoreHOMHKA.
DOBONIIOLIMS  COBPEMEHHOTO 4YejoBeka. EcTecTBeHHBIH OTOOp B MOMYIALHMSAX —4YeJIOBEKa.
MyTanonHsli miporiecc U noaumMopdusm. IlomynsunroHHbIE BOJIHEI, Apeid TeHOB, MUTpaAUs U
«a¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbiue pacel: eBporeonHas (€Bpasuiickas), aBcTpaio-
HerpouHas (9KBAaTOpHUaJbHAs), MOHIOJOMJHAs (a3uaTcKo-aMepuKaHCKas). Bpems u nytu
paccerneHus 4ellioBeka 1o miaHere. EAMHCTBO denoBedeckux pac. HaydHas HECOCTOATENBHOCTH



pacusma. [IpHrcrocobIeHHOCTh YeloBeKa K Pa3sHbIM YCIOBUSAM OKpYXKaromeil cpeasl. Biusaue
reorpaduueckoii cpeanbl u apeiida reHoB Ha MOP(OIOTHIO U PUIHNOJIOTHIO YEIIOBEKA.
MexaucuuIIMHapHbIE METO/IbI B busnueckoi (OnoornYecKoit) AHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUS M MAaJCOAHTPOIOJIOTUSl  YEJIOBEYECKUX  MOMYJSLHM.
buocounaneHple  HcCcIedOBaHMA ~— OPUpPOAbI  YelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OHMOJIOTUYECKOI0 U COLUAIBHOTO B YETIOBEKE.

JleMoHCTpan U

[Toptpetsr: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer  w cxembl:  «MeToasl  aHTpomnoJiorun»,  «[ OIOBHOW  MO3r  YEIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa W CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLIMOHHOE [JPEBO UEJIOBEKa,
«ABcTpasionutek», «HenoBek ymenslity, «HenoBek npAMoxoasmuiny», «JleHuCOBCKUN YEI0BEK»
«Heangaepransupy», «KpomanboHIb, «lIpeaku dyenoBeka», «ITallbl BOJIOIUH UYETIOBEKAY,
«Pacsp1 uenoBekar.

O6opynoBaHue: MyJISKA OKaMEHEJOCTEH, INPEeAMETOB MAaTepUalIbHONM KYJIbTYypbl IPEAKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIO)KETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpadmu HaXOJAOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIET YeJIOBEKa, MOJIEJb Yepera YeJOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTU YelIOBEeKa U
KHCTHU IIMMIIaH3€, MOJIETN TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi pabdora «/3yueHne ocoOEHHOCTEH CTPOCHMS CKEJIeTa YelIOBeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM Y.

IIpakTuyeckas padora «/3yyeHue 3K0IOrHYeCKUX aJanTaluil 4eJI0BEKay.

Tema 6. Jxosoruss — HayKa 0 B3aMMOOTHOLIEHHMAX OPraHWU3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pazButue skosioruu B Tpyaax A. ['ym6onbara, K. @. Pynse, H. A. Cesepiiona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3agaun skonoruu. CBsA3b 9KOJIOTHH C IPYTUMHU
HayKaMH.

Metoasl skonoruu. [loneBbie HaOMIOACHHS. OKCIEPUMEHTHI B DJKOJOTHUU: MPHUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3K0JOTMU. MOHUTOPUHT OKpY)KaoIEel Cpelibl: JIOKaJIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJIOTMUECKUX 3HAHWU JJIs YeloBeKa. DKOJIOIMUYeCKOe MHUPOBO33PEHHE KaK OCHOBA
CBS3€H YeI0BeUeCTBa ¢ NMpUPOAOoH. POPMUPOBAHUE IKOJIOTHUECKON KYJIBTYPbl U 3KOJIOTMYECKON
IPaMOTHOCTH HaCeJIeHHUS.

JleMoHCTpanuu

[Toptpersr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuer u cxemsl: «Pazmensl skomorum», «Metoasl skojorum», «CxemMa MOHHMTOPHUHTA
OKPYXKaroIlIeH Cpeab».

JladopaTopnasi padora «/3yueHrne METOI0B KOJIOTHIECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Dxosiorudeckue (GakTopsl M 3aKOHOMEPHOCTH HMX AercTBHUs. Kiaccudukamus 3KOJIOTHYECKHX
(bakTopoB: abuoTHyeckue, OMOTUYECKHE, aHTpoNoreHHble. OOIIMe 3aKOHOMEPHOCTH JIEUCTBUS
skosiornueckux ¢akropos. [IpaBuno munumyma (K. Ilnpenrens, FO. JIn6ux). TonsepanTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue ¢aktopsl. CBeT Kak 3Koyiormdeckuii (akxrop. JlelicTBre pa3HBIX YYacCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYIMIbl PACTEHUW U >KUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJIbHAs poJib cBeTa. POTONEPHUOIU3M.

Temmeparypa kak okosorndeckuid Qakrop. JleficTBHe TemmepaTypbsl Ha OpraHU3MBL
[ToHWKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



Brnaxxnocts kak skonoruueckuit akrop. I[Ipucrnocobnenns pacTeHuil K MOAIEPKaHUIO BOJHOTO
6ananca. Knaccudukanus pacteHuil mo oTHomeHUto K Boze. IlpucnocoOseHus *KUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl 0o0MTaHMS OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHas, INyOMHHAs
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K JKU3HU B pa3HbIX cpeliax.

buonornueckue putrMmbel. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIOBUM JKHU3HH.

XKuznennsie ¢opmbl opranu3moB. [lonstue o xu3HeHHOW ¢opme. KuzHeHHBIE (HOPMBI
pacTeHHH: NepeBbsl, KYCTAPHUKH, KyCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHUE TpPAaBbl.
Kuznenuole (GOpPMBI KUBOTHBIX: THAPOOHMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTPOEHUs ¥ 00pa3a KU3HU.

buotnyeckune QaxTopsl. Buabl OHOTHUECKMX B3aUMOJCHCTBUN: KOHKYPEHIIHS, XUIIHUYECTBO,
cumOno3 u ero Qopmbel. IlapasutusM, koomepamus, MyTyaau3M, KOMMEHCAIU3M
(xBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, pabpuueckue). 3HayeHHE OMOTUYECKUX B3aUMOJCHCTBUI AJIs CYyIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannmn

Tabmuubl 1 cxeMbl: «DKOJIOTHIECKUE PaKTOPB», «CBETOBOW CHEKTP», «DKOIOTHIECKUE TPYIIITHI
JKUBOTHBIX II0 OTHOLIEHMIO K CBETY», «TEIJIOKpOBHBIE MXHBOTHBIE», <« XOJOZHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPTraHU3MOBY,
«buonornyeckue puT™MbD, «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEHHBIE (DOPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOWHOro jecay», «llemm nutanus»,
«XumnnyectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumo1o3y», «KoMmeHcammuzm.
OOGopynoBanue: repbapuu pacTeHU U >KUBOTHBIX, MPUCTIOCOOJICHHBIX K BIUSHUIO Pa3IMYHBIX
HKOJIOTHUECKUX (aKTOpPOB, repOapuul CBETONIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHuii, CBETOIIOOMBbIE, TEHENIOOUBbIE U TEHEBBIHOCIUBBIE KOMHATHBIE pAacTeHUs, repOapuu
U KOJUJICKIIMM TEIUIONIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOWYMBBIX pPACTEHHUH, dyuesna NTUI] U
3Bepel, repbapuu pacTeHUH, OTHOCSIIMXCS K TrurpopuraMm, Kcepoputam, me3opuram,
KOMHATHBIE PAacCTeHUs JAHHBIX T'PYII, KOJUIEKIIMH >KMBOTHBIX, OOMTAIONIMX B pa3HbIX Cpenax,
rep6apyuy M KOJJIEKIIMU PAaCTEHUN M KMBOTHBIX, OOJIAAIOUIMX YepTaMU MPUCIIOCOOIEHHOCTH K
CE30HHBIM H3MEHEHMSM YCJIOBUH JKU3HHU, repOapuul M KOJJIEKIMM PACTEHUH U JKUBOTHBIX
pPa3IUYHBIX JKU3HEHHBIX (OpPM, KOJUJIEKIUH JKMBOTHBIX, YYacTBYIOIIMX B pa3IMYHbIX
OMOTHUYECKUX B3aUMOJICHCTBUSAX.

JladopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHN OPTaHU3MOB K BIIUSTHUIO CBETaY.
JlaGopaTtopnass paGora «BbIsiBIeHME NPUCIOCOOJNIEHUH  OpraHU3MOB K  BIUSHHIO
TEMIEPATYPbI».

JlaGopaTopHas pa6oTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PAa3HBIX MECT OOUTAHU.
Tema 8. Jko/10rusi BUAOB M NOMYJIALMI

DKOJIOTHYecKHe XapaKTepucTuku monymsuuu. [lomynsmus kak Ouosorudeckas cucrema. Ponb
HEOJIHOPOJHOCTH cpenbl, (u3nueckux OappepoB U 0coOeHHOCTe OHOJIOrMM BHJIOB B
(bopMHPOBAHUYU MPOCTPAHCTBEHHOM CTPYKTYpHI HOMYAIHi. OCHOBHBIE TIOKA3aTEIH MOMYJISAIUH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALHs.

OKkojnoruyeckass CTpykrypa nomymsinuu. OneHka 4YHCICHHOCTH mnonyinsuuu. JluHammuka
NONYJISILUU U €€ peryyanus. buornueckuil moreHuuan nonyassuud. MoaeaupoBaHue TUHAMUKA
nomynsauud. KpuBele pocTa YMCIEHHOCTH mnomynsauuu. Kpusble BbDKMBaHMs. Perymsnus
YHUCICHHOCTU MOMYNALUNA: poiib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
DKoJyiorudeckue crpareruu BunoB (I- u K-ctparerun).



[TonsiTne 00 9KOJOrMUYECKOM Hume Buga. Mecrooburanue. MHoOromepHass MOIEITb
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl skonornueckoil Huu. [loreHiumansuas u
peann30BaHHAas HUILIU.

Bun kak cucrema mnomymsnuil. Apeansl BHAOB. Bumbl M HMX JKU3HEHHBIE CTpaTerHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS M MHUTpalil KUBOTHBIX. bHojormueckre MHBAa3UU UY:KEPOTHBIX
BU/JIOB.

JemMoHCTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuipl U cxembl: «DKOJIOTHYECKHUE XapaKTepPUCTUKH mnomyiasuuu», «lIpoctpancTBeHHas
CTPYKTypa mnonyiasuuu», «Bo3pacTHble mnupamMuibsl HOOMyIsuu», «CKOPOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM PA3JIMYHBIMM OpraHuzMamm», «Mojenb skosormdeckod Humu JDx. H.
XaT4MHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOeHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKoJ10THA CO00IMIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeEXIy OpraHu3MamMu B
OHOLICHO3E.

Oxocucrema kak otkpbitas cuctema (A. k. Tencnu). @yHKuMOHaANbHbIE OJOKH OpraHU3MOB B
9KOCUCTEME: MPOJYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue
enu M ceth. AOuoTrnyeckue OJIOKW dKocucTeM. [1ouBBI M WIBI B 3KOocHcTeMax. KpyroBopot
BEIIECTB U MTOTOK SHEPTUU B IKOCHCTEME.

OcCHOBHBIE TIOKa3aTeNM HIKOCHUCTEMBI. bruomMacca W TPOAYKIHA. DKOJOTUYECKHE MUPAMHUIbI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu. HampaBieHHBIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBHuHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykieccud. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.
[IpupoaHbie 2KOCUCTEMBI. JKxocucmemvl 036p U pek. IKocucmemvl Mopeli U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE ~ JKOCHCTeMBI.  Arposkocucrema.  ArporeHo3.  Pazmuuums — Mexay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI YypOoskocucreM. [oponackas ¢uopa u QayHa.
CunaHTpomnM3anus TopoJcKoi (¢ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B JKOCHUCTEMaX.
Ponv xackaonozo sghghexma u 6uoos-s0uguxamopos (kirouesvlx 6u008) 6 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPruU U BEIIECTB MEXAY CMEKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OpTraHW3MOB, TIOMYJSIIAA W DKOCHUCTEM B YCIOBHSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX
BO3JCHCTBUM.

Mexanuzmvl 6030eticmsust 3a2psA3HeHULl pA3HBIX MUNO8 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U  IKOCUCTIEMHOM  YPOBHAX, OCHOBbl IKOJIO2UHECKO20  HOPMUPOBAHUS
AHMPONO2eHHO20 8030elicmeus. MeTo0JIOTHsI MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIOTCHHBIX
HKOCUCTEM.

JemMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmunel u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa HIMPOKOJIMCTBEHHOTO JIEcay,
«JKocucTeMa XBOMHOro Jeca», «DyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenn mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKoJIOTHYECKass TUPAMHUJIA YUCE», «IKOJIOTHIECKas mupaMuaa OMoMacchl», « IKOJIOTHIEeCKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue



Jeca Iociie Mmoxapa», «IKOCHUCTEMA 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPruu B arpoueHosey, «IIpumepsr ypooskocucTem».

O6opynoBanue: repoapuu paCTCHHI, KOJUICKIINN HACEKOMBIX, dydesia NTHUI] U 3Bepeid, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEINb SKOCHUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcanue ypooIKOCUCTEMBDY.

Jladoparopnasi padora «/3yueHue pa3sHOOOpa3usi MEJIKHUX ITOYBEHHBIX UWICHHCTOHOTHUX B
pa3HbIX IKOCUCTEMAX ).

IKekypeusi «IKCKypcusi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas 0601049ka 3eMiH, Te CYIIECTBYET MM CYIIECTBOBaja KHU3Hb.
PasButne npexacraBnenuit o O6uocdepe B Tpyaax . 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo 6uochepsl ¥ ero PyHKIUU.
3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH OMOChepbl Kak TII00ATBHON
sKkocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB U
OMOTeOXMMHUYECKUE IUKITBI (YTepoa, a30Ta). PUTMUYHOCTS siBNeHnid B 6uocdepe.

3onanbHOCTh OHochepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpa, XBOWHBIE Jieca,
CMEIIIaHHbIE W IIMPOKOJMCTBEHHBIE JI€Ca, CTENH, CABAHHbI, IYCTHIHM, TPOIHMYECKHE Jieca,
BBICOKOTOPBs. KiMmar, pacTUTENbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKIHS JXKUBBIX CHCTEM, OLEHKAa UX PECYpCHOTO MOTeHIHaia u OmochepHbIX
GbyHKIHIA.

JleMoOHCTpaL U

[Toptpetsr: B. W. Bepnaackuit, 3. 3rocc.

Tabmuupl u cxeMmbl: «l'eocdheprr 3emnu», «KpyroBopor azora B mpupomae», «Kpyrosopot
yriaeposaa B nmpupoae», «Kpyrosopor kuciopona B npupone», «KpyroBopor Boabl B IPUPOIE,
«OcHoBHBIE OWOMBI cymmny», «Kimumarndeckue mosica 3emum», «Tynapaw, «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBeHHsli nec», «Crtemb», «CaBanHa», «[lycThIHSY,
«Tponmuecknii necy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJornyeckre KpU3Mchl U UX NpU4MHBL. Bo3jelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3yIIHOW cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX PeCypcoB. MI3MeHnenune knumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA PACTUTEIBHBIM W KHBOTHBIM MUpP. OXpaHa pacTUTEIBHOTO U
KHUBOTHOrO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl mpupoasl. Kpacuble kHuru. Ocobo
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE TAPKU.
OcCHOBHBIE TPHUHIIMIIBI YCTOMYMBOTO pPAa3BUTHUS 4YeNOBEYECTBA W MPHUPOABL. ParmoHambHOE
MPUPOJIONOIL30BAaHUE M  COXpaHeHHe OHOoJoru4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOsITHbIE OCIIEACTBHSL.

Pa3BuTHEe METOI0B MOHUTOpPUHIA PA3BUTHUS ONACHBIX TEXHOIEHHBIX MpoueccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocbepezaroujeti U KOHKYPEHMOCNOCOOHOU 9dHepeemuxe.
buonoeuueckoe pasnoobpasue u o6uopecypcwvi. Hayuonanvnvle ungopmayuonusvie cucmemul,
obecneuusarowue 0ocmyn K uHgopmayuu no coCmosHUIO OMOENbHbIX BUO08 U IKOCUCTHEM.
Ochosbl  9KOpeaburumayuu KOCUCmeM U CHocobo8 6Oopbbbl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyusa mopckux u HazemMHbIxX 9KOCUCTIEM.

JleMoHCTpanuu

Tabmumpl U cxeMbl: «3arpsisHEHHE aTMochepb», «3arps3HeHue ruapocdeps», «3arps3HeHUe
nouBbl», «[lapHUKOBEIH 3P dekT», «Ocobo oxpaHseMble MPUPOAHBIE TEPPUTOPHI», «Moaenu
YIPaBIsIEMOT0 MUPa.



Ob6opynoBanue: GoTorpaduu oxXpaHseMbIX pacTeHUH U KUBOTHBIX KpacHoi kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervuoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K peE3yslbTaTaM OCBOCHHUS OOYYarOIIUMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrPaMMbl 1O OHWOJOTHHU BbIIEIICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIEHUIO,
Hanuyue momueayuu K OOYyUEHUIO OWOJIOTUM, YeleHanpaeienHoe paszeumiue BHYTPEHHHUX
yOeXACHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHoJOru4Yeckoro  oOpa3oBaHMsSl, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb U U CTPOUTH KU3HEHHBIE MJIaHbI.

JInuHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOrpaMMbl 110 OMOJIOTMM JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIMTaHUS M CaMOPA3BUTHs, PA3BUTHs BHYTPEHHEW NO3WLMHU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOMOPSAKY, YEJIOBEKY TpyJa W CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOro npeamera «buonorus» IOIKHBI OTpaxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIMpeHne KM3HEHHOIO OIbITa M OIbITA JAEATEIBbHOCTH B IIPOIIECCE peaTnu3alli OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXIAHCKOW MO3UIUN O0YYarOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U NTPABOIOPSIKa,;
TOTOBHOCTh K COBMECTHOH TBOpPYECKOW JEATENbHOCTH NPU CO3JaHUM YYEOHBIX IMPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;
CIIOCOOHOCTh OIPEAENATh COOCTBEHHYIO MO3UIUIO MO OTHOUIEHHWIO K SIBJICHUSM COBPEMEHHOM
XKHU3HU U OOBSICHATS €€;

YMEHHME YUUTHIBaTh B CBOUX JEHCTBUSX HEOOXOJUMOCTHh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKACHUSIMH, KYJIBTYPHBIMHU IICHHOCTSIMHU M COITMAIIbHBIM MOJIOKECHHUEM;
FOTOBHOCTb K COTPYIHHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHHUS  Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33J1ay, YBAXUTEIHHOTO OTHOMIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HWICHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHONM, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, HPOIJIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEIUI0 M MAMITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKUX Y4Y€HBIX B CTAHOBJICHWE M DPA3BUTHUE OHOIIOTHUH,
MOHMMAaHUS 3HAueHUsi OWOJOTMM B TO3HAHWU 3aKOHOB NPUPOJIbI, B JKU3HU YeNOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy>K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro cynn0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOTO HApOAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM DPOJUTENSAM, CO3/IaHHI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHNE YMOITMOHAIIBHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)XEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHPOBAHMSA KYJIbTYPbI 310POBbSl M 3MOLMOHAJIBHOIO
Os1aronosyqusi:

MOHMMAaHWE W peanu3aiusi 3J0pOBOro MU Oe3omacHOro oOpas3a >KM3HH (30pOBOE IMHTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIBIXA,
perynsapHas (Qu3nyeckas aKTHBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU MPaBWJI UHIUBUAYATHHOTO U KOJUIEKTHBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAaHHE TIOCIHEACTBHM M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEONCHUSI AIKOTOIIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HalpaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH — TaKYIO
JIeATETbHOCTb;

WHTEpPEC K pa3IU4HbIM cdepam TpoPEeCCHOHAITBHOM JESITEIIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peanr30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;
7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11eJIecCO00pa3HOe OTHOIIEHUE K MPUPO/Ie KaK MCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CylLIEeCTBOBaHUS;

MOBBIIICHHE YPOBHSA JKOJOTHYECKON KYJIbTYpHl: TMPUOOPETEHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

OCO3HaHUeE T1100aJIBbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;
CIIOCOOHOCTH HCIIOJIB30BATh MPHOOpETaeMble TPU M3YUYECHUU OUOJIOTUM 3HAHUS M YMEHHS TPH
pelieHuu npo0seM, CBA3aHHbBIX C PallMOHATbHBIM MPUPOIOIOIb30BaHUEM (COOII0ICHIE TPABHII
MOBEJCHUSI B NPUPOJE, HAMPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX, OXpPaHy
BHJIOB, DKOCUCTEM, Orochepsr);



AKTUBHOE HENPUATHE NEHCTBHUM, IPUHOCIIIMX BPE] OKPYKAIOLICH NPUPOJHOU Cpene, yMEHHUE
IPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTHUECKUE TIOCIEACTBUS IPEANIPUHUMAEMbIX J1eHCTBUN
Y IIPEJOTBpAIATh UX;

HaJIMYME PA3BUTOTO OKOJOIMYECKOrO MBIIUICHUS, OKOJIOIMYECKOHM KYJIbTYpbl, OIIBITa
JESATEIIbBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
IIO3HABATEJIBHOM, KOMMYHUKATHBHOM M COLUAIBHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd M OOILIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYpP, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATECIBCKOM KYJIBTYpbl KaK CPEICTBAa B3aMMOJCHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuuduku OHONOrMM Kak Hayk, Oco3HaHus e€ poiu B (HOpMUPOBAHHU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JJIsi COBPEMEHHOIN IUBUIN3ALUK: 00eCIIeYeHUs1 HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble Ipo0JieMbl Ppa3BUTUS 4YeNOBEYECTBA, IOMCKA NyTeH BbIXOJa U3 IJI0OAJIBHBIX
HKOJIOTMYECKUX NPOo0OJIeM U oOecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAallUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B IOJIYUEHUU OWOJIOTMYECKUMX 3HAHUM B IEJAX MOBBIIIEHUS O00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAIbHOM
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YyEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpY’KAaIOIIer0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHHMH, yMEHHUE JaenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS PEeLIeHUs MpodieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHE IIEHHOCTH HAay4HOM JesATeNIbHOCTH, T'OTOBHOCTh OCYIIECTBJISATh IPOEKTHYIO U
MCCIIEOBATEILCKYIO ACSITENBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAaHUH 10 OMOJIOTUH B COOTBETCTBHUH C )KU3HEHHBIMHU MTOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeamMeTHbie pe3yiabTaThl OCBOEHHUS Yy4eOHOro mpeamera «bBHONOTHS» BKIIOUYAIOT:
3HauUMMBbIE IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTnpeIMeTHbIC) O0ICHAYIHBIE TIOHATHS, OTPAKAIOIINE I[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, YHEPTHS,
SIBIICHHE, TPOIECC, CHCTEeMa, HAaydHBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHMEe, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U JIPYTHe); YHHBEpCaIbHbIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUM OOYyYarOlTUXCS,
CIOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YyUeOHBIC JCHCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

B pesynbrare u3ydeHus OMOJIOTHM HAa YPOBHE CPEIHEro 001Iero oopazoBaHus y 00ydaronerocs
Ooynyt chopMUpPOBaHBI MMO3HABATEIHHBIC YHUBEPCAIbHBIC yaeOHbIe JIeHCTBHS,



KOMMYHHUKATHBHBIC YHUBEpCAIbHBIC Y4eOHbIC JEWUCTBUS, PETYIATUBHBIE YHHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI CPEIHET0 OOIIET0 00pa30BaHUS JTOJIKHBI
OTpaXkaTh:

OBgi1ajleHHe YHUBEPCAJBHBIMU YU€OHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO  ()OPMYJIUPOBATh H  aKTyalU3UpOBaTh MpoOJeMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHWH 3HAHWKM MPUEMBI JIOTUYECKOTO MEBINIICHUS (aHalu3a, CUHTE3a,
CpaBHEHHUA, KiIacCU(PUKALMKM, OOOOIICHHUS), PACKPHIBATH CMBICT OHOJOTHYECKUX TOHATHA
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMHU);
OTIpECIIATh LeNU JIeATENbHOCTH, 3aJ]aBasi MapaMeTphbl U KPUTEPUH UX JOCTHXKEHUS, COOTHOCUTH
PE3YNIBTATHI ISATSIIBHOCTH C ITOCTABIICHHBIMH LIETISIMHU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;
CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, [0 AHAJIOTHH), BBHISBISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH BHIBOJBI U
3aKJTFOYCHHS,

INPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX CBs3eM U
OTHOIIICHUN B M3y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUMM Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3zpabarbiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHajaM3a MMCIOIIUXCS MaTepHATbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JCATCILHOCTD, OIICHHBATh COOTBETCTBUE PE3y/IbTATOB IEJISIM, OIICHHBATH
PHUCKH TIOCTIEACTBUIA JESTENbHOCTH;

KOOPJMHHUPOBATh W  BBINOJNHATH pPabOTy B  YCIOBUSX pPeajbHOr0, BHUPTYabHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IeHCTBHSI:

BJIQJICTh HABBIKAMU YYE€OHO-HMCCIICIOBATEIIbCKOW W TMPOCKTHOW JCSATEILHOCTH, HAaBBIKAMU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOHCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIONIb30BAaTh Pa3NUYHbIE BHJBI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B yYYCOHBIX CHTYalHsIX, B TOM YHUCIIE MPHU
CO3aHUH YUEOHBIX U COIIHAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAyYHBIA THIT MBIIUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJayll B OOpa30BATEIBHOW JEATEIHHOCTH U
JKU3HEHHBIX CUTYAIUsX;

BBISBJISITh IPUYHHHO-CIICJACTBCHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7a9y, BBIJBUTATH THIIOTE3Y €6
pelleHus, HaXOJUTh apryMEHTBI JUIS I0Ka3aTeIhCTBA CBOUX YTBEPIKICHUMN, 3a/]aBaTh TapaMeTPhl
U KPUTECPUU PEIICHHS,

AHATM3UPOBAThH TOJMyUYEHHBIC B XOJ€ PEIICHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OLIEHUBATh HUX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LI€JICHANPABICHHBIA TOUCK TIEpeHoca CPEeACTB M CHOCOOOB NEHCTBUSA B
po(ecCHOHATLHYIO CPEey;

YMETb MEPEHOCUTH 3HaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, IIPEAaraTh OpUrHHAIbHbIE MOAXOAbl U PELICHUS, CTABUTH NMPOOIEMbI U
3a/1a4¥, JOMYCKAIOIIUE AIbTePHATUBHBIE PEIICHHUSL.

3) padora ¢ ungopmanmeii:



OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(POpMAIMU (TEKCTe y4eOHOro MOCOOHs, Hay4YHO-
HOMYJISIPHOM JuTepaType, OMOJIOTMYECKUX CIIOBApsAX M CIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax
NaHHbIX, B VIHTepHEeTe), aHaIM3UPOBaTh WHQPOPMALMIO pA3JIUYHBIX BUAOB U (QopMm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;
dopMynHupoBaTh 3ampoChl M MPHUMEHATh pa3IHMYHBIE METOABl INPU TOUCKE H O0TOOpe
6uosnornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  HUCIOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIUYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENIHO BEIOMPATh ONTUMANIbHYIO (DOPMY MpesICTaBIeH s OMOJIOTHYECKON HHPOpMaLuu
(cxemsl, TpaduKu, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KAdecTBE CpEACTBAa IpH paboTe ¢ OHMOIOTHYEeCKOi
uHpopMaLKel: IPUMEHATh XUMHUUYECKHe, (PU3UUYECKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAaHUS W 3aIIUTHI MH(GOpMAIMH, HHPOPMALMOHHON 0€30MaCHOCTH
JUYHOCTH.

OsJiajieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HM, aKTHUBHO y4acTBOBATh B JIMAJIOTE HIIU
JUCKYCCHM IO CYLIECTBY OOCYKAaeMoil TeMbl (yMEHHME 3aJlaBaThb BOIIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHTEIBHO BBIIIOJHEHUS TMIpeUIaraéMoi 3a/Ja4yd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHHs, MOHMMATh 3HAYEHHE COIMAJIHHBIX 3HAKOB,
IPEINOCHIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTYallMi, yMETh CMArdaTh KOH(QIMKTHI U BECTH
NIEPETrOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOACWUCTBUS, TOHUMATh HAaMEPEHMs IPYTUX
JFO/ICH, TIPOSIBIISATH YBAXHUTEIHHOE OTHOIIEHHWE K COOECeTHHKY W B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeIbHOCThD:

MOHMMAaTh W HCIONB30BaTh MPEUMYIIECTBA KOMAHJHOM W WHIUBUAYaJbHOW paboOTHl TpU
peleHny OMOIOTNYeCKOi MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTHUKy W METOJAbl COBMECTHBIX JACHCTBHM ¢ y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXXHOCTEH Ka)K/IOTO WIeHA KOJUIEKTHBA,;

IPUHUMATD 11€JM COBMECTHOM /I€ATEIbHOCTH, OPTaHNU30BBIBATh M KOOPIMHUPOBATH JICHCTBUSA 110
€€ JOCTH)KEHMIO: COCTaBISATh IUIAH JIEUCTBUM, pACHpPENENsaTh pPOJIU C Y4YETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXJIOTO YYaCTHHKA KOMAHIBI B OOIIWI pe3yibTaTr 110
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE IPOEKTHI, OIEHWBATH HACH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE MOBEIEHHE B PA3NIMYHBIX CHUTYAIHAX, TPOSIBIISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OnJiaieHHe YHUBEPCAIbLHBIMH Pery/IsTHBHBIMH JeHCTBHSIMU:

1) camoopranmu3amnms:

UCII0JIb30BaTh OMOIOTMYECKHE 3HAHUS JUIsl BBIABICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYAIUsX;

BbIOMpPATh Ha OCHOBE OHOJOIMUYECKUX 3HAHUHI II€JICBbIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX
NEHCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K XMBOM HPUPOJAE, CBOEMY 3I0POBBIO U 3/I0POBBHIO
OKPY’KaIOIIHX;



CaMOCTOSITENIFHO OCYIIECTBIISATH MMO3HABATENbHYIO JCSITEIbHOCTbD, BBIBIATH MPOOIEMbI, CTABUTh
u (opmynupoBaTb COOCTBEHHbIE 3a7auyd B 0Opa30BaTEIbHOW AEATENBHOCTH M IKM3HEHHBIX
CUTyalusX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELIeHHUs] MpoOJieMbl € y4ETOM HMMEILUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;
OLICHUBATh MIPHUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M HPOSBICHUIO IIUPOKOW SPYIUIMM B Pa3HbIX 00JACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU II03HABATEILHOW pE(PIEKCHMM KaK OCO3HAHUSI COBEPUIAEMBIX JICHCTBHHA W
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHMMU, UCIOJIb30BAaTh MPUEMBI peduieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

3) npunsiTHe cedsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3E PE3YNIbTATOB ACATEIBbHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpeameTHBIE pe3ynbTaThl OCBOCHHS COJEpKaHUS ydyeOHOro mpenMera «buonorus» Ha
yrayOIE€HHOM YpOBHE OPUEHTHPOBAHBI Ha oOecreueHrne NpoPrIbHOTO 00y4YeHUs 00yJarouXcs
ouonornr. OHU BKJIIOYAIOT: crnenuduueckue sl OMOJIOTMH HAydHbIe 3HAHUSA, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHJBI
JIEATETLHOCTH IO TOJYyYEHUIO HOBBIX 3HAHMM M WX MPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX, a
TaK)X€ B PEAIbHBIX JKM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ynbTaTsl NpeICTaBIEHbI 110 ToAaM
W3y4YCHUSI.

[IpenMeTHBIe pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buonorus» B 10 Knacce
JIOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHWU 3aKOHOB TPUPOABI U
pelieHrur IpoodiieM PalMOHAIBHOTO IPUPOIOTIONH30BAHMS, O BKIIAJE POCCUUCKUX U 3apYyOEIKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOH OWOJIOTMUECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTMYECKHE TEPMUHBI M TOHATHUS (KU3Hb, KJIETKAa, OPraHu3M, METa00JHM3M, TOMEOCTa3,
CaMOPETYJISILMS, CAMOBOCIIPOU3BEECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopun (knerounas Tteopuss T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOTO MOKOJIEHUs, pACUICIUICHUS, YUCTOTHI raMeT, He3aBUCUMOro HacienoBanus ['. Mengens,
TOMOJIOTUYECKHX PSAJOB B HacleAcTBeHHOW wu3MeHunBoctu H. WM. BaBwiioBa), mpuHIMIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKHUX
HCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMHCAaHUE, U3MEPEHUE, HAOTI0IeHUE, SKCIIEPHUMEHT);



YMEHHUE BBIACTATH CYIIECTBEHHbIC NMPU3HAKHU: BUPYCOB, KJIETOK NMPOKAPUOT M IYKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U UYEJIOBEKA, CTPOCHUSI OPTAHOB U CHUCTEM OPTaHOB PACTEHHI, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEHIeCTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, (GOTOCHMHTE3a U XEMOCHHTE3A,
MHTO32a, MeH03a, TaMEeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PAa3MHOKEHHS,
WHAUBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBHUS T'€HOB, IE€TEpO3HUca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXIYy OPTraHOMJaMU KJIETKH M UX (PYHKUIUSIMHU,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEH M UX (QYHKUUSMH, MKy OpraHaMyd U CUCTEMaMH OpPTraHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
(GYHKIMSAME, MEXKIy dTalaMd OOMEHA BEIIECTB, ATAllaMH KIIETOYHOTO NHKIA U YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd ASMOPUOHAILHOTO PA3BUTHS, TEHOTUIOM U (DEHOTHIIOM,
deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE aPTyMEHTHI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHIECKUX TPYIIIT;

YMEHHE pellaTh OUOJNOTWYECKUE 3aJaud, BBISBISATh MNPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIy HCCIEAYEeMBIMH OWOJIOTUYECKUMH TPOIIECCAMH W SIBIICHHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE M IpaKTHUeCKHe padoThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000pYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIHFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl U J1e1aTh BbIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, NMPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIIHIX;

yYMEHHUE OLIEHUBaThb 3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUM B 001acTH
OWosornu W MenWIUHBI (KJIOHHPOBaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO31aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BEIOOP Oyaymiel mpodecCuoHaIbHOM NeATeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOT0 X031 CTBA, MUIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOIDKEHHE OWOJOTHYECKOro oOpa3oBaHUs B
OpraHu3aINsIX CPEAHETO MPOPECCHOHATHHOTO U BBICIIIET0 00pa30BaHusI.

[IpenmerHble pe3yabTaThl OCBOEGHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U pOJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHWU 3aKOHOB
IOPUPOJBl U PEIIEHUH HKOJOTHYECKUX MPOOJIeM 4YeloBEYecTBa, a TAaKkKe B PEIIEHUH BOIPOCOB
PaIMOHATFHOTO TPUPOJIONIONB30BaHUs,, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHICKMX U 3apyOekHbIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OMpPEIeSICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U TMOHATUHA (BUL,
JKocucTeMa, Ouocdepa), Oumonorumueckue Teopun (3BoitonoHHass Teopusi Y. JlapBuHa,
CUHTeTHYeCcKass Teopus sBojtonun), yuyeHus (A. H. CeeproBa — 0 MyTAX W HampaBIICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau



u B. BaiinGepra, 3aponsimeBoro cxonacrsa K. M. bapa), npaBuia (Munumyma HO. JIubuxa,
9KOJIOTUYECKOW MUPaMHUIbI SHEPTHH ), TUIIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHME BIJIAJE€Th OCHOBHBIMH METOJAMU HAyYyHOIO IIO3HAHMS, MCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHCAaHUE, W3MEpPEHUE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKU aHTPOMOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ouoceppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
JIONATPUIECKOTO U CUMIIATPHUYECKOTO BHI000pa30BaHMSL, BIUSHUS ABIKYIINX CHJI 3BOJIOINA
Ha reHO(OH] MONYJISIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aHMMOCBS3M MEXAY IMPOLIECCAaMU D3BOJIOLUHU, JIBUKYIIMMHU
CWJIaMU aHTPOIIOTr€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOIECHUSIMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, PUCIOCOOJIEHHOCTh BUI0B
K cpene obOurtaHusi, aOMOTHYECKUX M OMOTHMYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aWMOCBS3E
OpraHU3MOB B COOOLIECTBAX, aHTPOIIOI'€HHBIX U3MEHEHU B AKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TpYIII,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHUsI MHOrooOpaszus BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IPUPOJBI U
YeII0BEUeCTBa;

YMEHHME pelaTh OUOJIOTWYECKUE 3aJaud, BBISABIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKHMHU NpolleccaMM U SBJICHMSMH, JelaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTUUYECKUe paboThl, COONOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, NPOBEPSITh HX OKCIEPUMEHTAJIbHBIMUA CpPEICTBaMH,
bopMynupys Lelb UCCIIe0BaHus, aHAIM3UPOBATh MTOJIyYE€HHbIE PE3YJIbTAThl U JeJ1aTh BBIBOIBI;

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeNoBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX Hay4HbIX OOIIECTB, W MYOJWYHO MNPEICTABIATH
NOJIy4EeHHBIE PE3y/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OIIEHMBAaThb TUIOTE3bl M TEOPUU O IMPOUCXOKACHUM IKHU3HU, YEIOBEKa U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TTI0OATBbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, TPUPOIOIOJIH30BAHUS, MEAUIMHBI, OHWOTEXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO34WCTBa, MHUILEBOM HPOMBIIIICHHOCTH, YIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE INIAHUPOBAHHUE
Tematnyeckoe ranupoBanue 1mo ouosorun s 10-11 kiraccoB cocTaBieHo ¢ yu€ToM padboueit
MpOrpaMMbl BOCITUTaHUS. BocUTaTENbHBIN MOTEHIMAI JAHHOTO Y4eOHOTO TIpeIMeTa

obecreyuBaeT peain3anrio CJICAYIOMUX HCJIICBBIX IIPUOPUTETOB BOCIIMTAHUA o6yqafoumxc>1
00O0:

1.

Pa3BuTHE IEHHOCTHOTO OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY KM3HHU Ha 3eMiie, OCHOBE
€aMoro €€ CyIleCTBOBAHUS, HYKJAIOILIEICS B 3a1[UTE U IIOCTOSHHOM BHUMAHHUU CO CTOPOHBI
JeJIoBeKa.

Pa3BuTre HEHHOCTHOTO OTHOIIEHUS K 3I0POBBIO KaK 3QJIOTY JIOJATOW U AKTUBHOM KU3HU
YEeJI0BEKa, €ro XOPOIlIero HaCTPOEHHUS M ONITUMUCTUYHOTO B3IJIsIIa HA MUP.

Pa3Butne neHHocTHOrO OTHOLICHHS K cBoeMy OTedecTBy, cBoel Maioii u Oonbinoit Pogune
KakK MECTY, B KOTOPOM 4Y€JIOBEK BBIPOC M MTO3HAJI MEPBBIC PAJIOCTU U HEYJlauu, KOTOpas
3aBellaHa eMy IpeIKaMHi U KOTOPYIO HY>KHO 00eperaTh.

Pa3BuTHE IEHHOCTHOrO OTHOLIEHUS K 3HAHUSIM KaK MHTEIUIEKTYaJIbHOMY pecypcey,
obecrieunBaroiiemMy Oyayiee 4eoBeKa, Kak pe3yinbTaTy KpOnOTIUBOTO, HO
YBJIEKATENbHOTO Y4eOHOTO Tpy/Ia.

Pa3BuTHE ICHHOCTHOTO OTHONICHHUS K TPYAY KaK OCHOBHOMY CIIOCOOY TOCTHKEHUS
YKU3HEHHOTO 0Jaronoay4us 4ejioBeKa, 3aJI0Ty ero yCHemHOro NpogecCHOHaIbHOrO
CaMOOITPEAEIIECHUS U OLIYLIEHUS] YBEPEHHOCTHU B 3aBTPAILHEM JHE.

10 KJIACC

HaumenoBanue KounuectBo yacos JuiekTpoHHbIE (LU poBbIE)
pa3/iesioB U TeM o0pa3oBaTejibHbIE PeCypPChI
NPOrpaMMbI BCEIro (| KOHTP | MPaKT

pador | pador
bl bl

1. buoJsiorusi Kak Hayka

buonorus kak Hayka 1 0 0 D0P «Tpenaxep «OOmako 3HaHUM.
[Ixomna». buonorus, 10 KJacc
(yrnyOnéHHbIN)»
https://school.oblakoz.ru/materials/46362
2

buonmoruss —  KOMILIEKCHas — Hayka.
Hayunsle nccnenoBanus

JKuBbie cuctembr u 2 0 0 O0P «Tpenaxep «OO6mako 3HaHUMH.
UX U3y4CHHE [koma. buonorus, 10 KJ1acc
(yrnyOnéHHBIN)»
https://school.oblakoz.ru/materials/46362
2

JKuBbIE cCTEMBI U UX CBOMCTBA
ypOBHeBaH opranu3anus )XUBbBIX CUCTEM

2. KileTka — 0CHOBA OpraHu3aluy KUBOI'0

buonorus knetku 2 0 0 O0P «Tpenaxep «OO0nako 3HaHMIA.
[Ixomna». buonorus, 10 KJacc
(yrmyOn€éHHBIN)»



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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Ne | HaummeHoBaHue KoanuectBo yacos JuekTpoHHbIE (HUGPOBHbIE)
pa3aesioB U TeM o0pa3oBaTe/ibHbIE pecypChl
n/ NPOrpamMMbl BCEro ( KOHTP | MPaKT
I . .
pador | pador
bl bl
https://school.oblakoz.ru/materials/46362
2
Hctopust OTKPBITHS U W3YUYEHUST KICTKHU.
Knerounas teopus
Meroasl MOJEKYISPHOM M KIETOYHOH
OuoI0rHH
2. | Xumuueckas 9 0 1 O0P «Tpenaxep «OOnako 3HaHMH.
2 | opraHuzanus KJIeTKU [Hxonay. buonorus, 10 KJ1acc
(yriyOnéHHbIN)»
https://school.oblakoz.ru/materials/46362
2
Heoprannueckue BemectBa B JKHUBBIX
CUCTEMax: BoJa
Heoprannueckue BemectBa B KHUBBIX
CHUCTEMaXx: MOHBI U COJIU
AMMHOKHUCIIOTHI. [IpousBoHbIE
AMUHOKHCIIOT
benkn
[Tonumeps! 1 MOHOMEpBI. YTIEBOABI
JIntmnaer
Hyxkneunossie kucnorsl. JIHK nu PHK
AT® u npyrue tpudochats
Metoabl CTpyKTypHOI OHOJIOTUU
BuprtyanpHast maGoparopHass  pabota
«OO0HapyX eHHe >KHPOB C IOMOIIBIO
Ka4eCTBEHHBIX PEaKIUi»
2. | Ctpoenue u 9 1 1 O0P «Tpenaxep «OOnako 3HaHHA.
3 | byHKIMH KIETKH M komnax. buonorus, 10 KJ1acc
(yrmyOGnéHHBIN )»

https://school.oblakoz.ru/materials/46362
2

Tuner  knerok.  [Ipokapuornueckas
KJIETKa

O06o0s0uKa KJIETKH: KJIeTOYHas MeMOpaHa
Y HaJIMEMOpaHHbBIE CTPYKTYPHI
O6omouka KJICTKH: CIocoObI
MOCTYIJICHHUS BEIIECTB B KIETKY
Huromnazma. OpraHouibl ¥ BKIIOYECHUS
Opranou1bl MEMOPAHHOTO CTPOCHHUS
HemeMmOpanHbie opraHOUIbI KIIETKH
Crpoenue u GyHKIUH sIpa
CpaBHuTENbHAsA XapaKTEPUCTUKA KIETOK
3YKapHoT

BuprtyanpHass  maGoparopHas  pabota



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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https://school.oblakoz.ru/materials/463622

HaunumenoBanue
pa3esioB U TeEM
MPOrpaMMbI

KoanuecTBo 4acoB

BCEro

KOHTP

padot
bl

NpaKT

padoTt
bl

DJIeKTpPOHHbBIe (M (POBHIE)
o0pa3oBaTe/bHbIE pecypChl

«M3ydyeHne  KIETOK  pacTeHUd W
KUBOTHBIX  II0J] MHMKPOCKOIIOM  Ha
TOTOBBIX (TIOCTOSIHHBIX) M BPEMEHHBIX
MUKpOIIpenaparax»

KontponbHas  pabora  mo  Teme
"buosorusa xak Hayka. Kinetka — ocHOBa
OpraHu3aIly KUBOTO"

3. IIpouecchl B KJIeTKe

[EEN

OOMeH BelecTs u

MpeBpalleHNe
SHEPTUU B KIETKE

O0P «Tpenaxep «OO0nako 3HaHHIA.
Ixoma. buosnorus, 10 KJacc
(yrnyOnéHHbIN)»
https://school.oblakoz.ru/materials/46362
2

Tunbr oOMeHa BELIECTB.
DHepreruyeckoe odecrneyeHne KIeTKu
DepMEHTHI. KodepmeHTs!. benku-
AKTHUBATOPHI U OENKU-UHTUOUTOPBI
@DOoTOCHHTE3. DOTOCHHTETUYECKHE
nurmeHnThbl. @otocuctemsl | u 1l
®dotocuHTe3: cBeTOBAs (hasza
®orocuHTe3: TemHoBas ¢aza. [ukn
KanpBuna. Buast dboTocuHTE3A,
(dboToabIXaHKE

DHeprust isi MPOKApUOT: XEMOCHUHTE3,
OaKkTepHaIbHBINA (POTOCHHTES
Juccumunsuus y aHAPPOOHBIX
opranu3moB. [IpoaykTsl OposkeHus
Juccumunsuus y a’POOHBIX
opranusmoB. ['mukonu3. Lukn Kpebeca
Juccumunsnus y a’POOHBIX
OpraHU3MOB. OkucnurenbHoe
dhochopmmpoBanue

N

HaciencrBennas

uHpopmanuss u eé

peanu3arust
KJICTKE

B

D0P «Tpenaxep «OOnmako 3HaHUM.
[Ixomna». buomnorus, 10 KJacc
(yrnyOnéHHBIN)»
https://school.oblakoz.ru/materials/46362
2

I'enetnuecknii kox. Pemmmkamus JIHK.
[TpuHIUIT KOMIIIIEMEHTAPHOCTH
Tpanckpunuus JJHK. Buast PHK
Cunre3 Oenka

Opranuzanus reHoMa. Perynsius
T€HHOW aKTUBHOCTH y MPOKApUOT



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

Ne | HaummeHoBaHue KoanuectBo yacos JuekTpoHHbIE (HUGPOBHbIE)
pa3aesioB U TeM o0pa3oBaTe/ibHbIE pecypChl
n/ NPOrpamMMbl BCEro ( KOHTP | MPaKT
n . .
pador | pador
bl bl
Perymauus TreHHOM  aKTUBHOCTH Y
3YKapHoT. Perymsus 0OMEHHBIX
IIPOLIECCOB B KJIETKE
Bupycset KaK TE€HETUYECKUE
9KCILITyaTaTOphI
Bupycurble 3a60s1eBaHus yeIoBeKa
buoundopmaruka. HanorexHonoruu B
OHMOJIOTHH U MEIUIIHE
3. | )Ku3HEeHHBIH  [HKII 7 1 0 D0P «Tpenaxep «OOnako 3HaHUM.
3 | kieTku IIxoma. buosnormns, 10 KJ1acc
(yriyOnéHHbIN)»
https://school.oblakoz.ru/materials/46362
2
Kietounprit nukit
Pennukanusa JJHK
XpOMOCOMBI. JMI10u HBIH "
raruIouIHbIN HAOOPBI XPOMOCOM
Muwuro3
Jenenue y npokapruor. AMHATO3
Perynsauus muto3a. AnonTo3
KonrponbHass  pabora  mo  Teme
"ITpoueccsl B kneTke"
4. ’Ku3HeeATeIbHOCTH OPraHU3MOB
4. | CtpoeHue n| 17 0 1 O0P «Tpenaxep «OO0mako 3HAHUM.
1 | dynkuun [Hkomnax. buonorus, 10 KJ1acc
OpPraHU3MOB (yrimyOnéHHBIN )»

https://school.oblakoz.ru/materials/46362
2

OpranusM Kak eIMHOE 1IeJI0e
Tkanu pacreHuit

TkaHM )KUBOTHBIX U YEJIOBEKA
Oprasbl ¥ CUCTEMBI OPTAHOB
Ornopa Tena opraHu3MOB
JIBr>KeHUE OpraHu3MOB
[Intanue pacrenuit

[Iutanue >KUBOTHBIX
JlpIxaHne opraHu3mMoB
JlprxaTenbHbIN 00BEM
Perynsauus npixanus
TpaHcnopT BEUIECTB y OPraHU3MOB
KpoBeHocHas cucrema NMO3BOHOYHBIX M
YyeJnoBeKa

Brinenenue y opraHu3zmMoB

JIETKUX.



https://school.oblakoz.ru/materials/463622
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https://school.oblakoz.ru/materials/463622

Ne HaunumenoBanue
pa3esioB U TeEM

KoanuecTBo 4acoB

DJIeKTpPOHHbBIe (M (POBHIE)
o0pa3oBaTe/bHbIE pecypChl

n/ NPOrpamMMbl BCEro ( KOHTP | MPaKT
n . .
pador | pador
bl bl

3amuTa y opranu3mos. [1okpoBsl Tena
3amura opraHu3mMa OT  OoJie3HEH.
NmMmmyHHas cuctema
PaznpaxkxumMocTh 'y OJHOKJIETOYHBIX.
Pazgpaxxumocts u  peryiasiuus y
pacTeHui
Pazgpaxxumocte u  perymsmus y
KUBOTHBIX
Buptyansnass  maGoparopHass  pabota
«M3ydeHne TKaHeH pacTeHUII»

4. | lenenue KJIETOK 8 1 1 D0P «Tpenaxep «OOnako 3HaHUM.

2 IIxoma. buosnorwus, 10 KJj1acc
(yriyOnéHHbIN)»
https://school.oblakoz.ru/materials/46362
2
@opMBl  pa3MHOKEHHSI  OPTaHHU3MOB.
becnionoe pasMHoxkeHne
[TonoBoe pa3MHOXKEHUE KUBOTHBIX
ComaTtnueckue M TOJOBBIE  KIIETKH.
Metio3
lNamerorenes. OmiogoTBOpeHNE
DOMOpHOHANBHBIN MEPUOJT OHTOT€HE3a
Poct u pa3zBuTHE KUBOTHBIX
PasMHOXeHUE U pa3BUTHE PACTEHUI
Bupryanenas  maboparopHas — pabora
«BbIsiBIEeHWE  TPU3HAKOB  CXOJCTBA
3apofbllliel 4YeloBeKa M 3apoibllei
JIPYTUX MO3BOHOYHBIX KHUBOTHBIX)
KonTtponpHass  pabora  mo  Teme
"Ku3HenesaTenbHOCTh OPraHu3MoB"

5. HacieACTBEHHOCTh U U3MEHYHBOCTD

5. | l'eneruka — Hayka o 2 0 0 O0P «Tpenaxep «OO0nako 3HAHHIA.

1 | HacaeaCcTBEHHOCTH IIxoma. buomnorns, 10 KJacc

u U3MEHUYUBOCTH (yrmyOGnéHHBIN)»
OpraHU3MOB https://school.oblakoz.ru/materials/46362

2
Hctopusi cTaHOBICHUS W  Pa3BUTHUSA
TE€HETUKU
OcHOBHBIE  TOHSTHSI WU CHMBOJIBI
TE€HETUKU

5. | 3akoHOMEpHOCTHU 10 0 1 O0P «Tpenaxep «OO0mako 3HAHMU.

2 | macnencrBeHHOCTH

IIxoma. buomnormns, 10 KJacc



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

Ne | HaummeHoBaHue KoanuectBo yacos JuekTpoHHbIE (HUGPOBHbIE)
pa3aesioB U TeM o0pa3oBaTe/ibHbIE pecypChl
n/ NPOrpamMMbl BCEro ( KOHTP | MPaKT
n . .
pador | pador
bl bl

(yriyOnéHHbIN)»
https://school.oblakoz.ru/materials/46362
2
Monorubpuanoe ckpemmBanue. [lepBorit
3aKOH Menaens
MonorubpuaHoe ckpeniuBanue. Bropoi
3aKkOH Menaens
AHanu3upyollee CKpeuuBaHue
JurubpunHoe ckpemuBanue. Tperuii
3aKkoH MeHnnens
CuermieHHOE HACJIeI0BaHKE
XpomocoMHas TEOpHUs
HACJIEJICTBEHHOCTH
I'eneTunka mosa
B3aunmMogeiicTBre alienbHBIX TEHOB
B3anmopeiicTBre HeaiebHbIX T€HOB
Buptyansnass  maGoparopHass  pabota
«CocraBieHue MPOCTEUIINX CXeM
CKpEITUBAHUSI

5. | 3akoHOMEpHOCTH 6 0 1 O0P «Tpenaxep «OO0nako 3HaHHA.

3 | ©3MEHYHBOCTH [xomna. buonorus, 10 KJ1acc
(yrimyOGnéHHBIN)»
https://school.oblakoz.ru/materials/46362
2
HN3menunBoOCTH MPU3HAKOB. Bubr
W3MEHYUBOCTH
MonudukaronHas U3MEHYHBOCTh
KomOunatuBHas "3MEHYUBOCTD
Myrtanuu: npupoga U KiacCU(pUKAIUS
MyTanun
3aKOHOMEPHOCTHU MYTaIlMOHHOTO
rporiecca
Bupryanenas  maboparopHas  pabora
«IlocTpoeHne BapUalIMOHHOTO psia |
BAPUALIMOHHON KPUBOIN»

5. | l'enernka yenoBeka 3 0 0 O0P «Tpenaxep «OO6mako 3HaHUM.

4 [Ixomna». buonorus, 10 KJacc
(yrnyOnéHHBIN)»

https://school.oblakoz.ru/materials/46362
2

MCTOIII:I I/I3yLI€HI/I}I TCHCTHUKH UYCJIOBCKA
Hacnencresennrnie 3a00/1€BaHNA
YCJIOBCKA. MeI[I/IKO-FeHeTI/I‘-IeCKOC
KOHCYJIbTUPOBAHUE



https://school.oblakoz.ru/materials/463622
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Ne | HaummeHoBaHue KoanuectBo yacos JuekTpoHHbIE (HUGPOBHbIE)
pa3/1esioB U TeM o0pa3oBaTejbHbIe pecypchl
n/ NPOrpamMMbl BCEro ( KOHTP | MPaKT
11 . .
pador | pador
bl bl
CocraBieHue poJI0CIOBHBIX
5. | Cenekuus 4 0 0 O0P «Tpenaxep «OOnako 3HaHMH.
5 | opranusmoB [Ixomna. buosnorus, 10 KJ1acc
(yriyOnéHHbIN)»
https://school.oblakoz.ru/materials/46362
2
3apoxaeHue CEJICKIIHH. L{enTpbI
MIPOUCXOKICHHS KYJIbTYPHBIX PaCTCHUI
Mertoapbl CeIEeKIIMOHHON pabOThI
BryTtpuBumoBas TUOpUAM3AIHSI.
Nubpununr u ayropuaunr. ['ereposuc
N3yuenre MeTO0B CENIEKIIMU PACTCHHI
5. | buorexHonmorus u 5 1 0 D0P «Tpenaxep «OOnako 3HaHUM.
6 | cuHTeTHueckas [koma. buonorus, 10 KJ1acc
Ouosiorus (yrmyOn€HHBIN)»
https://school.oblakoz.ru/materials/46362
2
buorexHonoruss kak Hayka W OTpacib
MIPOU3BOJICTBA
OCHOBHBIE HANpPABJICHHUS] CUHTETHYECKOM
Ouosorun
XpOMOCOMHasl U TeHHAasl UHKEHEPUs
MenunuHckue OMOTEXHOIOTUH
KonrponpHas  pabora  mo  Teme
"Hacie 1cTBEHHOCTh M N3MEHYUBOCTE"
OBUIEE 102 4 6
KOJIMYECTBO
YACOB 10
[TPOTPAMME
11 KJIACC
Ne HaumeHnoBaHue KoanuecTBO 4acoB JyekTpoHHbIE (HU(POBBIEL)
pa3aeyioB U TeM o0pa3oBaTe/ibHbIE PeCypChI
n/ NMPOrpamMMbl BCEro | KOHTpP | mpak
I . T.
padot | pado
bl ThI



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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Ne | HaummeHoBaHMe KoanuectBo yacos JyekTpoHHbIE (HU(PPOBBIE)
pa3aesioB U TeM o0pa3oBaTe/ibHbIE PeCypChl
n/ MPOrpamMmbl BCCI'0 | KOHTP | MpaK
I . T.
pador | pado
bl ThI
1. Teopus 3BoTIOLHUYU
1. | 3apoxnenue u 3 0 0 O0P «Tpenaxep «OO6mako 3HaHMIA.
1 |pa3Butue [ xomna. buonorus, 11 KJ1acc
IBOJTFOIIMOHHBIX (yriryOEHHBIN )»
MPEJICTABICHUA B
Ouonorun https://school.oblakoz.ru/materials/46362
3
Ucrtopus ABOJIFOLMOHHBIX YUYCHUU.
Teopusa Y. /lapBuHa
JBrKyIIME CUITBI 3BOJIIOIIUU
@OopMUPOBAHUE CUHTETHYECKOM TEOpUHU
3BOJIIOLIUN
1. | MukposBomoriust u | 14 0 1 O0P «Tpenaxep «OO06mako 3HaHHIA.
2 | e€ pe3yabTaThl [Ixoma». buonorns, 11 KJ1acc
(yrmyOnéHHbIN )»

https://school.oblakoz.ru/materials/46362
3

OTansl ABOJIOLIMOHHOTO rpouecca:
MAaKpO3BOJIIOLIMS U MUKPOIBOJIFOLIHS
[lonynsauuss — d3yeMEHTapHas €auHMIA
SBOIIOIHNHI

Yactorel reHoB. 3akoH Xapau —
Baitn6epra

Myranun n KOMOMHATHBHAs
W3MEHUYMBOCTh KaK JIBHKYIIHE CHJIBI
SBOIIOLINHU

Hpetid renos

Murpauuu. M3onaums nonyasauui
EctecTBeHHBIII 0TOOp — HaNpaBISIONIMMA
(baxTOp BONIOLUHU

Hampasnenus u nyrtu somtonnn. @opmsl
JBOJIIOLUU

[IpucnocoOaeHHOCT,  OpraHU3MOB
pe3ynbTaT MUKPO3BOJIIOLUU

I'ens! n koHnenmwms Buaa. [lomumopduzm
Kpurepun Buga

N3ydyenue Buaa mo Mop(doioruueckomy

Kak

KPUTEPHIO
OO6pazoBanue HOBBIX BUIOB. CrocoObI
BUI000pa30BaHus

Hayunebie METO/IbI COXPaHCHHUS
O6uopazHoobpaszusi. dopmupoBaHue

YCTOWYMBOCTH K aHTUOMOTHKAM



https://school.oblakoz.ru/materials/463623
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Ne HanmenoBanue
pa3iesioB U TeM

KoanuecTBOo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

n/ MPOrpamMmbl BCCI'0 | KOHTP | MpaK
I . T.
pador | pado
bl ThI
BupryanpHas ~ nmaGoparopHas — pabota
«BrIsiBIICHUE MIPUCTIOCOOICHHUI y
OpraHU3MOB K CpeJIe OOMTaHUSD)
1. | MakposBomonust 1 7 1 0 O0P «Tpenaxep «OO6iako 3HaHMIA.
3 | e€ pe3ynpTaThl [Ixomna». buonorus, 11 KJ1ace
(yrmyOnéHHbIN )»
https://school.oblakoz.ru/materials/46362
3
[TaneoHTONMOTMYECKNE METOABl U3YyYEHUs
ABOJIIOLIUU
buoreorpaduyeckue MeTOAbl H3YYEHUSA
ABOJIIOLIUU
OMOpHUONOTHYECKHE U CPaBHHUTEIBHO-
MOp(}OIOTHYECKHEe METOABl  U3YYCHUS
HBOJIIOLIUU
MonekynspHO-reHETUYECKHE METO/IBI
U3Y4EHHUs]  HBOJIIOLUM. IToctpoenne
(UIOreHEeTUYECKUX JIEPEBHEB
OO111e 3aKOHOMEPHOCTH 3BOJTIOIMU
HepaBHOMEpHOCTH TEMIIOB BOJIIOLIMH
KonrtponsHas pabora Ha Temy "Teopus
sBONTIOLIMN"
2. JBoJIoMA )KM3HU HA 3emJie
2. | [Ipoucxoxnenne wu| 16 0 0 O0P «Tpenaxep «OO0nako 3HaHUM.

1 |pa3BuTHE XU3HM Ha
3emiie

Ixoma». buonorus, 11 KJ1acc
(yrnyOn€HHbIN )»

https://school.oblakoz.ru/materials/46362
3

Kax IIOHUMaJIn KHU3Hb B Pa3HEBIC
UCTOPUYECKHE PIIOXU?

[IpoucxoxaeHue KuU3Hu: 0030p TUIOTE3
OcHOBHBIE ~ 3Tambl  HEOPraHWYECKOU
HBOJIIOLINU

MorexyssipHble OCHOBBI OMOXUMHYECKON
TECOPHUU BOSHUKHOBCHUS )KU3HU

HcTtopus 3emnu u MeTOAbl €€ M3YUECHHUS.
['eoxpoHonornyueckas mkaia

HavanbHbie JTallbl OpraHUYeCKOn
SBOJIIOLIAH. [IepBbIe KJIETKH.
Cumbuorenes. [IepBbie 3KOCUCTEMBI
OBOJIOLHS DYKAPUOT




HanmenoBanue
pa3iesioB U TeM
MPOrpamMmbl

KoanuecTBOo 4acoB

BCEro | KOHTP | mpak
: T.
pador | pado

bl ThbIl

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

OcHoBHBIC STaIbl
pPacTHTEIHLHOTO MHpa
OCHOBHBIE 3TaIlbl YBOJIIOIUNA KUBOTHOI'O
mupa. XKu3Hb B Bojie

OCHOBHBIE 3TaIlbl YBOJIIOIUH KHBOTHOIO
mupa. JKu3Hb Ha cy1ie

Ha 3ape xwu3Hu: wmup B
IIPOTEPO30€e

3aBoeBaHHE CYIIU: TTAICO30HCKast dpa
30J10TOM BEK JAMHO3aBPOB: ME3030MCKast
apa

Hogble BpeMeHa: KaitHO30HCKast opa
MHuoroo6pasue opraHu4eckoro Mupa
CoBpeMeHHBIE TT0JIXO0/1bl K CHCTEMAaTHKE

9BOJJIIOIIMH

apxee W

IIpoucxoxnenue
4eJI0BEeKa

10 1 0

3HAHUIL.
KJ1acc

O0P «Tpenaxep «O06naxo
IHIxoma». buonorus, 11
(yrnyOn€HHbIi)»

https://school.oblakoz.ru/materials/46362
3

AHTpOII0JIOTHS — HayKa O YEJIOBEKE

PazButue IIPEACTaBICHU I 0
MIPOUCXO0XKICHUU YEI0BEKA
Mecto YeJI0BEKa B cucreMe

OpPraHMYECcKOro MUpa
JBH>KyIlIMe CHIIbI aHTPOIIOTEHE3a
ABCTpaJIONUTEKU. APXaHTPOIIbI
HeannepTanblibl 1 KpOMaHbOHIIBI
DBOJIOIUS COBPEMEHHOTO YEJIOBEKA
MHoronaukoe yenoBe4ecTBo. Pacsl

MexXIuCIUIUTMHAPHBIS METO/IBI
aAHTPOTIOJIOTHH
KonTponbHas pabota Ha TeMy
"DBoroNMs KU3HU HA 3emiie"”
3. Opranusmbl 1 cpea OOMTaHUSA. JKOJOTHS BUAOB U NOMYJIAIMI
3. | Dkonorust — HayKa O 3 0 0 O0P «Tpenaxep «OO0mako 3HaHHIA.
1 | B3aMMOOTHOIIECHUIX Ixoma». buonorus, 11 KJacc
OpPraHHU3MOB U (YyrinyOnéHHbIN )»
HaJ00pTraHU3MEHHBI
X CHCTEM C https://school.oblakoz.ru/materials/46362
OKpY KaloIIeH 3
cpenou 3apokaeHUE U Pa3BUTUE SKOJOTUU

MeToabI YKOJIOTHHN




Ne | HaumeHoBaHHe KoanuectBo yacos JyekTpoHHbIE (HU(PPOBBIE)
pa3aesioB U TeM o0pa3oBaTe/bHbIE Pecypchl
n/ MPOrpamMmbl BCCI'0 | KOHTP | MpaK
I . T.
pador | pado
bl ThI

3HaueHne DKOJOTHYECKUX 3HAHUU IJId
YeroBeKa

3. | Opranm3msl u cpena | 10 0 1 |30P «Tpenaxep «OO0sako 3HaHWMH.

2 | oOouTanus IIxoma. Buomnorus, 11 KJ1acc
(YyrnyOnéHHbIi )»
https://school.oblakoz.ru/materials/46362
3
Oxosnoruyeckue GpakTopsl
Aobuotnyeckue pakropsl. CBer
Abnortnueckue gaxkrtopsl. Temneparypa
AobuoTtndeckue hakTopbl. BiaxxHOoCTh
Cpenbl 0OuTaHMsI OPraHu3MOB
buonoruueckue puTMbl
’Kuznenunsie popMbI OpraHU3MOB
buotnueckue pakTopsl
Herpoduueckue B3aUMO/ICVCTBUS.
[TpuHIMT KOHKYPEHTHOTO MUCKITIOYEHHUS
AHTponmyeckuii haxTop
BupryaneHas ~ naboparopHas  pabora
«B3aumopenicreue JKOJIOTHYECKHUX
(bakTopoB»

3. | Oxonorus BumoB u| 10 1 1 |D0P «Tpenaxep «OOmako 3HaHUIA.

3 | momynsiuii [Hxoma. buonorus, 11 KJ1acc
(YyrinyOnéHHbIi )»

https://school.oblakoz.ru/materials/46362
3

DKOJIOrM4ecKue XapaKTePUCTUKH
MOMYJISILIUU
ITpocTpancTBEeHHas CTPYKTYpa
MOMYJISILIUU

OcHOBHBIE MOKAa3aTeIU NOMYISAIUN
Jnnamuka nomynsuuil.  buotmueckui
MOTECHIAN

KpuBbie pocTa 4MCIEHHOCTH MOMYJISLIHH.
Kpussie BBEDKWBaHUS. Perynsmus
YUCJIEHHOCTH IOIYJISINI

DKOJIOTUUECKHUE CTPATEruu BUIOB
DKojoruueckas HAIIA BUIA

Bup xak cucrema nonysisiuin
3aKOHOMEPHOCTH MOBEAEHUSI U MUTPALIHIA
JKUBOTHBIX.  buojiormueckue WHBa3UH
BUJIOB




Ne | HaumeHoBaHHe KoanuectBo yacos JyekTpoHHbIE (HU(PPOBBIE)
pa3aesioB U TeM o0pa3oBaTe/bHbIE Pecypchl
n/ MPOrpamMmbl BCCI'0 | KOHTP | MpaK
n . T.
pador | pado
bl ThI
BupryanpHas ~ nmaGoparopHas — pabota
«[ToneBbie UCCIIeIOBaHUS
B3aMIMOJICHCTBUS IBYX BHJIOB POT03a»
KonTponbhas pabota Ha TeMy
"Opranu3mbpl ¥ cpeda  OOHWTaHUS.
DKOJIOTHSI BUJIOB U MOMYJISIUANA"
4. JKo0JIOTHYECKHE CHCTEMBbI
4. | Okosorus 12 0 1 |30P «Tpenaxep «OOsako 3HaHMI.
1 | coobmecTs. [xoma. buonorus, 11 KJ1acc
DKOJIIOTHYECKHE (yriryOnéHHBII)»
CUCTEMBbI
https://school.oblakoz.ru/materials/46362
3
Coo0111ecTBO OPraHU3MOB — OUOIICHO3
Okojorudeckas cucrema. Tpoduueckue
[ENU ¥ CeTH
KpyroBopor  BemectB U JHEPrUMH.
[TpoayKTHBHOCTH YKOCHCTEMBI
DKojorudeckasi mupammuaa
Paznmunbie BH/IBI IKOJIOTHYECKUX
MUPaMHU/T
W3MeHeHns coo0IIecTB — CYKLECCUU
DKOCUCTEMBI CYLIN
Bonnbie 3xocuCTEMBI
AHTpPOIIOT€HHBIE YKOCUCTEMBI
Yp60osKOCUCTEMBL. OcHoOBHBIE
KOMITOHEHTHI YPOOIKOCHUCTEM
dopMupoBaHue B3aUMOJICUCTBUI
OpTaHu3MOB B IKOCUCTEMAX.
Y CcTOWYHUBOCTH SKOCUCTEM
MexaHu3Mbl BO3JICUCTBUS 3arps3HEHUMN
Ha Pa3InIHBIX YPOBHIX
BupryaneHas ~ naboparopHas ~— pabora
«CocraBjeHle CXeM Iepelayl BellecTBa
¥ DHepruu (Ieneil muTaHus )»
4. | buocdepa 6 0 0 |90P «Tpenaxep «OOnako 3HaHUH.
2 | rmoGanbHas Ixoma». Buonorus, 11 KJ1acc
JKOCUCTEMA (YyrinyOnéHHbIN )»
https://school.oblakoz.ru/materials/46362
3
VYyenne o Ouocdepe
CrtpykTypa u coctaB omochepbl




HanmenoBanue

KoanuecTBOo 4acoB

pa3nesioB U TeM

n/ NPOrpamMMbl BCEro

KOHTP

padort
bl

npak
T.

pado

ThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

3aKOHOMEPHOCTH
ounocdepnr
KpyroBopotsl BeiecTB B bnocdepe
30HaABHOCTH OHOChEPHI
OcHOBHBIEC OMOMBI CYILIN

CYLIECTBOBaHMS

Yenmosek u 6 1
OKpY’KaroIas cpeia

S

3HAHUI.
KJIacc

O0P «Tpenaxep «Ob6mako
Ixoma». buonorus, 11
(yrmyOnéHHbIN )»

https://school.oblakoz.ru/materials/46362
3

['mobanpHble aHTPONMOTEHHBIE W3MEHEHUS
B Onocepe. 3mMeHeHne kimmara
3arpsi3HeHue BO3/yXa, BOJbI, TIOYBBI U HX
oxpaHa

AHTpPONIOT€HHOE BO3JICHICTBUE
PaCTUTENbHBIA U dKUBOTHBIM MU
OxpaHa pacTeHHIl U KUBOTHBIX
Coxpanenue OMOJIOTUYECKOTO
pasHooOpasus. [IpoGiembl ycTOHYMBOTO
pa3BHUTHSA

KonTponbHas pabota Ha
"DKOIOrM4YeCKrEe CUCTEMBI"

Ha

TEMY

5. IloBTOpeHue U 00001IeHUE

5. | [loBTOpenue u 2 0
1 | 06001meHME

3HAHUIL.
KJ1acc

O0P «Tpenaxep «O06naxo
Ixoma». buonorus, 11
(yrnyOn€HHbIN )»
https://school.oblakoz.ru/materials/35455
8

3amuTa MpOeKTHBIX padoT
[ToBTOpeHue u 06001IIeHNE
HtoroBass  KOHTpOJbHAs
dopmare ET'D

Pabora Haxg ommOkamu

pabota B

OBILIEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

102 4

I10

CucremMa OleHKH JOCTHKEHUH y4alumMXcst

OHQHKa 34 YCTHBIC OTBCTHI YUAIIINXCA
Oneska«s»:



https://school.oblakoz.ru/materials/354558
https://school.oblakoz.ru/materials/354558

- CTaBHUTCS, €CIM JIOTHYECKU IIOCIEIOBATEILHO TIOJHOCTBIO PACKPHIT OTBET Ha BOIPOC,
CaMOCTOSITEIbHO O00OCHOBaH W MPOWUIIOCTPUPOBAH, CJAEIaH BbIBOJA, BO BpeMs OTBETa
UCIIOJIb30BAIach HaydHasi TEPMUHOJIOTHSL.

Ornenka «4»:

- CTaBUTCS, €CJIM NP MPABHILHOM OTBETE yYAIHICS HE CIIOCOOEH CaMOCTOSITEIBHO M TMOJHO
000CHOBATh U MPOUJLTIOCTPUPOBATH €TO.

Ouenka «3»:

- CTaBUTCS, €CJIM yYalIuics NaéT He TOYHBIM WM HE MOJHBIA OTBET Ha MOCTABIIEHHBIM BOIPOC,
HE TMPaBUIBHO MPOUZHOCHT OMOJOTUYECKHE TEPMHHBI, HE MOXET TOYHO C(OPMYIUPOBATH,
000CHOBAThH CBOI1 OTBET.

OueHka «2»:

- CTaBUTCA, €CIM Yydyaluiics AaéT He MpaBWIbHBIA OTBET Ha IOCTAaBJICHHBI BOMNpOC, HE
JEMOHCTPHUPYET YMEHHE HCIIOJIB30BATh MPH OTBETE MIUTFOCTPATUBHBIN MaTepHUall.

OreHKa TPaKTHYECKUX YMEHUHN yJalluxcsl.

Onenka «5»:

- IPaBUWJIBHO OTIpeieieHa 11eJIb OIbITa;

- CaMOCTOSITEIILHO U IMTOCTIEIOBATEIBHO MPOBEACHBI MTOA00p 000pYIOBaHUS U OOBEKTOB, a TAKXKE
paboTa 1o 3aKajKe OIbITa;

- Hay4HO, TPaMOTHO, JIOTHYHO ONHCAHBI HAOIIOCHUS ¥ CPOPMYITHPOBAHBI BEIBOJIBI U3 OIBITA.
Onenka «4»:

- IPaBWJIBHO OTIpeJieIieHa [eJIhb OIbITA;

- CaMOCTOSITENBHO IIPOBeJIeHa paboTa 1mo noaoopy 000pyaoBaHus, O0BHEKTOB;

- MPU 3aKJIAJKEe OIMbBITa JOMYCKAOTCS: 1-2 OMMOKH, B IIEJIOM TPAaMOTHO M JIOTUYHO OITHCAHBI
HaO0IeHus1, CPOPMYIMPOBAHBI OCHOBHBIE BBIBOJIBI U3 OIBITA;

- B ONIMCAHWH HAOJIFOICHUH JOMYIEHBI HETOYHOCTH, BBIBOJIBI HETTOJTHBIC.

Onenka «3»:

- IPaBWJILHO OTpEIeNICHa IIeJIb OIbITa, T0JA00p 000PYAOBAHUS U OOBEKTOB; PAOOTHI MO 3aKIaIKE
OTIBITA MPOBEACHBI C TOMOIIBIO YUUTENS;

-IOTMYIIICHBl HETOYHOCTH © OIMMOKM B 3aKJIaJKe OIbITa, HANHCAHWA HAOIIOICHUS,
(dbopMUPOBAaHUYU BHIBOJIOB.

OrneHka «2»:

- HE ompeieNieHa CaMOCTOSITENTLHO 11eJIh OMBITa, He MOATOTOBIEHO HY>KHOE 000PY/I0BaHHE;

- IOMYIICHBI CYIIECTBEHHBIC OMIMOKH MPH 3aKJIAJKE OMBITA U ero opopmieHnr. OleHKa YMEHHMA
MPOBOANTH HAOIOICHUS.

Oyenka ymeHuil Npo8ooUms HaOIIOOEHUS.

Onenka «5»:

- IPaBWJIBHO 110 33JIAHUIO TIPOBEICHO HAOIIOICHUE;

- BBIJICJICHBI CYIIECTBEHHBIC MPHU3HAKU, JJIOTUYHOCTh M HAy4yHas TPAaMOTHOCTh B O(GOPMIICHHUH
pe3ynbTaTOB HAOIIOICHUI U B BBIBOJIAX.

Onenka «é»:

- IPaBWJIBHO 110 33JIAHUIO TIPOBEJICHO HAOIIOICHUE;

- TIpH BBIJCNIEHUHU CYIIECTBEHHBIX MPHU3HAKOB y HabmogaeMoro oobwekTa (mporiecca) Ha3BaHBI
BTOPOCTEIICHHEIC,

- IOTIyIIeHa HeOPEKHOCTh B 0OPMIICHUN HAOIIOIECHUI 1 BHIBOIOB.

Ouenka «3»:

- IOTIYIIEHbI HETOYHOCTH, 1-2 OMMOKY B IPOBEJCHUH HAOIIOICHUH TI0 3aITaHUI0 YUUTEIS;

- MIPY BBIJCJIEHUN CYUIECTBEHHBIX NMPU3HAKOB y Ha0JI0/1aeMOro 00bekTa (Ipoliecca) BblIeNICHbI
JIUIIb HEKOTOPHIE;

- monymieHbl 1-2 omuOku B ohopMIIeHIN HAOIIOIEHUI U BHIBOJIOB.

Onenka «2»:

- TOMYIIeHbI 3-4 OMMOKH B MPOBEICHUN HAOIIOACHUH 110 3aIaHUI0 YUUTEIIS;

- HEMPABUWJIBHO BBIICTICHBI IPU3HAKM HA0II0]aeMOro 00beKTa (Iporiecca);




- JonyuieHsl 3-4 ommOKku B 0hopMIIEHUN HAOIIOICHHU U BHIBOJIOB.

Orenka 1a00paTOPHBIX PaboOT

Ouenka «5»:

- nabopatopHas paboTa BBINOJIHEHA B IIOJHOM OOBEME C COOJIIOJICHHMEM HEOO0XOIUMOM
MOCIIEI0BATEIHHOCTH TIPOBEACHHS ONTBITOB Y H3MEPEHUU;

- yYaluics caMOCTOSATEIbHO M PallMOHAILHO CMOHTHUPOBAJ HE0OX0auMoe 000pyJOBaHHE, BCE
OMBITBI TPOBEII B YCIOBHSAX U PEXKHUMAX, OOCCICUMBAIONIINX TOMYYCHHE TMPABUIBHBIX
pe3yJIbTaTOB U BBHIBOJIOB; COOMIOAAN TpeOoBaHUs 0€30IaCHOCTH TPY/Ia;

- B OTYETE MPABWJIBHO M aKKypaTHO BBIMOJHUJI BCE 3aUCH, TAOJMIBI, PUCYHKH, YEPTEXKH,
rpaduku, BBIYUCICHUS; TIPABUIBLHO BBIOJIHUI aHAIU3 MOTPEUTHOCTEH.

Ouenka «4»:

- BBINOJHEHHUE JIA0OpaTOpHOW paboOThl yJOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha
OIICHKY «5», HO YYaIlUHCS JOMYCTHJ HEJOYETHl WJIM HErpyOble OMMOKH, HE MOBJIHSBIINE Ha
pPe3yNbTaThl BHITOTHEHUS paOOTHI.

Onenka «3»

- pe3yabTaT BBHIMOJIHEHHOW YacTH JabopaTopHOMl pabOThl TAaKOB, YTO MO3BOJIAET MOIYYHTh
MIPABWJIBHEIN BBIBOJI, HO B X0JI€ TIPOBECHIS ONBITA U M3MEPCHHIA OBLITN TOMYIIICHBI OIINOKH.
Onenka «2»

- pe3yabTaThl BBIOJIHCHUS JTA00pAaTOPHOW pabOThl HE TTO3BOJISIOT CCNIATh MPABUIBHBINA BBIBOJI,
W3MEPEHUS, BBIYUCICHUS, HAOIIOACHUS TPOU3BOIUINCH HEMTPABHIIBHO.

Bo Bcex ciyuasix OLIEHKa CHI)KAeTCs, €ClIM YYEHMK He coOojan TpeOOBaHUNM TEXHUKU
0€30MacHOCTH MPU MPOBEACHUN IKCIIEPUMEHTA.

B Tex cimywasix, Korja ydanigiicsi Toka3an OpUTHHATBHBINA IMOAXO0/ K BEITIOJHEHHUIO PaboThI, HO B
OTUYEeTE COJEpP)KATCS HEJOCTAaTKH, OLIEHKA 32 BBHIMOJHEHHE PabOThI, MO0 YCMOTPEHHUIO YUHTEIS,
MOJKET OBITh TIOBHIIICHA IO CPABHEHHIO C YKa3aHHBIMU HOPMAaMH.




