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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yue6HOMY mpenmetry "buonorusa" (manee - OMONOTHSI) HA YPOBHE CPETHETO
obmiero oOpa3oBaHusl pazpaboTaHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3
«0O06 obpazoBanuu B Poccuiickoii @enepanuny, ®PI'OC COO, Konnenuuu npenogaBanus yueOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamet «buonorus» yriayonénnoro ypoBHs u3ydenus (10—11 kmaccel) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeAMEeTHOIl obnactu «EcrecTBeHHO-HAay4Hble TpeaMmeTsl». CoriacHo
nonoxeausiM GI'OC COO npodunbHbIe yueOHBIE TPEIMETHI, U3y4aeMble Ha YTIy0JIEHHOM ypOBHE,
SBIIIIOTCST criocoOoM nuddepenimanum o0ydeHUs Ha YPOBHE CPEAHETo O0IIero oOpa3oBaHUs U
MPU3BaHbl 00ECIEYNTh MPEEeMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIMM, CPEIHUM OOLINM, CPEeIHUM
npodeccnoHabHBIM W BBICHIMM 00pazoBaHueM. B To ke BpeMs KaXIbli M3 3TUX Y4e€OHBIX
NPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH HAa MPHOPUTETHOE peIIeHHuEe 00pa3oBaTeIbHbIX,
BOCIIUTATENbHBIX M PAa3BHBAIOIIMX 337ay, CBS3aHHBIX C MNpodOpHEHTAMeld OO0ydJaroumxcs u
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOW 00JacTh HAyYHOTO 3HAHMSI, CBA3aHHOTO C OMOJIOTHEH,
MEIUIIMHOMN, 3KOJIOTUEH, ICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIETIOM.

[Iporpamma mo yuebHOMy mpeamery "buonorus" nma€r mpencrtaBieHHe O IETd M 3a/Ja4ax
n3ydeHus: yueObHoro npeamera «buonorus» Ha yriryOJI€HHOM ypOBHE, ONpEAENsieT 00s3aTebHOe
(MHBapUaHTHOE) TMPEAMETHOE COJEepXKaHUE, €ro CTPYKTypUpOBaHHE IO pa3ieliaM U TeMaw,
pacmpezenieHre 1mo KiaccaM, peKOMEHIYeT IMOCIeI0BaTeIbHOCTh U3YYeHHs] Y4eOHOTO MaTepHana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4€OHOTO MPOIEecca, BO3PACTHBIX
ocobeHHOCTeH 0Oyuaromumxcs. B mporpamMe o 6uonoruu peain3oBaH MPUHLIUI IPEEMCTBEHHOCTH
C Wu3y4yeHHMeM OHOJIOTMUM Ha YpPOBHE OCHOBHOro oOImIero oOpa3oBaHus, Onarojmaps uemy
MPOCMATPUBAETCA HAIPABJICHHOCTh Ha MOCIEAYyIollee pa3BUTHE OHOJOTHYECKHX 3HAHUU,
OPHEHTHUPOBAHHBIX Ha (DOPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IKOIOTUYECKOTO
MBIIUICHUS, TIPEACTABICHUN O 3JI0pOBOM 00pa3e KU3HHU, Ha BOCIIUTAHHE OEPEKHOTO OTHOUICHHUS K
OKpY’Karolle mnpupoaHou cpere. B mporpamme mo OMONIOrMM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mpeamera «buonorus» B peanmuzanuu tpedboBaHuii ®I'OC COO k miIaHUpyeMbIM
JTUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ynbTaraM oOydeHus U B (HOPMUPOBAHHUH
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIILHOW JESITEIHHOCTH OOYYalONIMXCS 1O  OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOTr0 00pa30BaHUs HA YPOBHE CPEHETO 001Iero 00pa3oBaHus.

VYuebublii nmpeamer «buosorus» Ha ypoBHE CpeIHEro oouero oOpa3oBaHUS 3aBepllaeT
Ouosiornyeckoe oOpa3zoBaHME B IIKOJIE M OPHMEHTHUPOBAH HA PACHIMpEHHME U YIiyOsieHue 3HaHUN
oOyyaroluxcst 0 JKUBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOW OMOIOrvH, SMOPHOJIOTUI
1 OMOJIOTUH Pa3BUTHS, TEHETHKH, CEJIEKIINU, OMOTEXHOJIOTHH, YBOJIOIIMOHHOTO YICHHUS M SKOJIOTHH.

N3yuenne ydyeOHOro mpenmera «buonorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY O0YYaloIUXCcsl K MOCIEAYIOUIEMY MOTY4YEeHUI0 OMOJIOTHYECKOT0 00pa3oBaHus B By3ax
W OpraHu3alusXx CpeaHero mnpodeccuoHabHOTO oOpa3oBanus. (OCHOBY €ro COJEpXKaHUs
COCTABIISIET CHCTEMa OWOJIOTMYECKUX 3HAHWH, MOJYYCHHBIX IPH H3YYEHUH OOYyYarOIMMUCS
COOTBETCTBYIOLIMX CHUCTEMAaTHYECKUX pa3/eloB OHOJOIMM Ha YPOBHE OCHOBHOIO OOIIETo
obpazoBanus, B 10—11 kmaccax 3TH 3HAaHUS MOJYYalOT pa3BuUTHE. Tak, pacHIMPEHbI U yriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTCHHSX, )KUBOTHBIX, Tpubax, OaKTepHsX, OpraHu3Me 4eoBeKa, 00X
3aKOHOMEPHOCTSX JKU3HH, JOTIOJHHUTEIBHO BKIIOYCHBI OMOJIOTWYECKHE CBEICHHS MPUKIAIHOTO U
MOUCKOBOTO XapakTepa, KOTOpPbIE MOXKHO HCIOJb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIEro
BbIOOpa nmpodeccun. Bo3zMorkHa Takke MHTErpanus OMOJOTHYECKUX 3HAHUN ¢ COOTBETCTBYIOIIUMU



3HAHUSAMHM, T[OJIYyUEHHBIMH OOYyYarolIMMHCS TpU U3Y4YeHUU (U3UKH, XUMHUHU, Teorpadpuu u
MaTEMaTHKH.

Crtpykrypa mporpamMMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIII W SBONIONUOHHBIM MOAXOABl K H3ydeHHIO Ouojoruu. CorjacHO MM, H3y4aloTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE AJISl KUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3allHH,
HBOJIIOIUH OPTaHUYECKOTO MUpPa Ha 3emJie, COXpaHeHHUsS OMOJIOTMYECKOTO PazHOO0Opa3us MIaHETHI.
Tak, B 10 kiacce u3y4aroTcss OCHOBBI MOJICKYJISPHOH M KJIETOYHOW OMOJOrHH, SMOPHOIOTUU U
OMOJIOTUM pPa3BUTHUS, TCHETUKHM U CEJEKUWH, OUOTEXHOJOTMU U CHHTETHYECKOW Ouosoruu,
aKTyallu3UpYyIOTCS 3HaHUA oO0yyarommxcsd Mo OOTaHHMKE, 300JI0TUH, aHATOMHUHU, (PHUIUOIOTUU
yenoBeka. B 11 kiacce u3y4aroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI DJKOJIOTUM U YYEHHE O
ouochepe.

VYueOubiii mnpeamer «buonorus» mNpu3BaH O00ECHEUYUTh OCBOCHHE OOYYArOIIMMHCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHLUIIOB U MPaBUIL, JISKAIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KAPTHHBI MHpA, 3HAHUH O CTPOSHHHM, MHOTO000pasMM M OCOOCHHOCTSAX
KJICTKH, OpraHu3Ma, IMOMyJISALUH, OWOIeH03a, SKOCHCTEMBI, O BBIJAIOUIMXCS HAYYHBIX
JOCTUKEHHSIX, COBPEMEHHBIX HCCIIEIOBAHUIX B OMOJIOTUU, MPUKIAAHBIX ACIIEKTaX OMOJIOTHYECKHX
3HaHud. Jlng pa3BUTUA W TOAJEPKaHUS HHTepeca OOydaromuxcss K OHOJIOTMH Hapsaly co
3HAYUTENIBHBIM 00BEMOM TEOPETHUECKOr0 MaTepualia B COJEP)KaHUU MPOTrpamMMbl MO OMOJIOTHH
MPETYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS WM Pa3BUTHS TOW WJIM WHOW 00JacTu
OMOJIOTMHM, BKJIAJOM OTEYECTBEHHBIX M 3apYOCKHBIX YYEHBIX B pEUICHHE BaKHEHIINX
OMOJOTMYECKHUX U SKOJOTHYECKHUX IPOOIIeM.

Lenp u3ydyenus yuebHoro mpeamera «buosjorusi» Ha yriayOnEHHOM YpPOBHE — OBIAJCHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluH )KUBBIX CHCTEM Pa3HOTO
paHra W TPUOOpPETEeHHWE YMEHHMH WCIONB30BaTh OTH 3HaHMA B (OPMHPOBAHWU HMHTEpEca K
onpenenéHHol o0nacTu NpoQecCUOHANIBHON NEesTeNbHOCTH, CBS3aHHOM C OHOJOTHEH, WM K
BBIOOPY yueOHOT0 3aBe/IeHuUs AJIs MPOJOKEHHUS OMOJIOTHYECKOro 00pa3oBaHusl.

Joctuxenue Lenu u3ydeHus yueOHoro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
o0ecrieunBaeTcs peleHueM CIEAYOMUX 3aay:

OCBOCHHE 00YJarOIUMHCS CUCTEMBI OMOJIOTMYECKMX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKHUX
TEOpUAX, KOHLENUHUAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M IpaBUiaX, COCTaBIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO0 KapTHUHY MUpPa; O CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTAX
OMOJIOTMUECKNX CHUCTEM (KJIETKa, OpraHu3M, MOMyJslus, BHJI, OuOreolneHos, oOuocdepa); o
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE 00YYaIOLINXCSl C METOJaMU TO3HAHUS JKUBOM MPUPOJIBI: UCCIIEI0BATENbCKIUMHU
METOJIaMU OHMOJIOTUYECKMX HayK (MOJEKYISIpHOM M KJIETOYHOW OHOoJoruu, 3MOpPHOJIOTUU U
OMOJIOTMM pa3BUTHUS, TEHETUKHM U CEJEKUUH, OUOTEXHOJOTMUM U CHHTETHYECKOW Ouosoruu,
MAJIEOHTOJIOTUHM,  JKOJIOTUH); METOJaMHM  CaMOCTOSATENBHOTO  IPOBEACHHUS  OMOJIOTMYECKUX
ucciesioBaHuii B jabopaTtopuM W B Hpupoae (HAOMIOAECHHE, HW3MEpEeHHUe, HKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHHEe OOYYaIOIUMUCS YMEHHUSMH: CaMOCTOATEIbHO HAaXOAWUTh, AHAIM3UPOBATh W
UCIOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAIUIO; MOJIb30BAaThCSI OMOJIOTMYECKON TepMUHOJIOTHEH U
CHUMBOJIMKOH; YCTaHABIUBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUHU M COLIMATIBHO-I)KOHOMHUYECKUMHU U
9KOJIOTMYECKUMHU MpoOJeMaMH 4YeJIOBEUeCTBa; OLIEHUBAThH IOCIEJICTBUS CBOEH NEATEIBHOCTH IO
OTHOIICHHUIO K OKpY)XKamlleld MpUPOAHON cpele, COOCTBEHHOMY 3I0pPOBbI0 M 3J0POBBIO
OKpYKaloIMX JI0Jiei; OOOCHOBBIBAaTH M COOMIONATh MeEpbl MPO(PUIAKTHKH HH(EKIHOHHBIX



3a00J1€BaHN, TpaBWia TOBEACHUS B TPUPOJE W oOOecTedeHHs Oe30MmacHOCTH COOCTBEHHOMN
KHU3HEIEATSIPHOCTH B YPE3BBIYAWHBIX CHUTYallUsAX MPHPOJHOTO M TEXHOICHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYyYaroIMXCs HHTEUIEKTyalbHbIX M TBOPYECKHMX CIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIOLUIUMHCA OTKPBITUAMU M COBPEMEHHBIMU HCCIEIOBAHUAMU B OHOJIOIHH,
pemaeMbpIMi €10 MpOoOJIeMaMH, METOA0JIOTHEH OMOJOrMYECKOro HCCIEIOBAHUS, IPOBEIACHUS
OKCHEPUMEHTAIbHBIX ~ HCCICIOBAaHMUW, peIIeHUus OWOJNOTMYECKUX  3ajad, MOJAEIHPOBAHUS
OMOJIOrNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE y OOYYarOIUXCSA LIEHHOCTHOI'O OTHOIIEHUS K JXKMBOM IPUPOJE B LEIOM U K
OTACNbHBIM €€ O0O0BeKTaM U  SBJICHUAM; (POPMUPOBAHUE HKOJOTHUECKOW, TI'CHETUYECKOH
IPaMOTHOCTH, OOIIel KyJIbTypbl TOBEACHHS B TPUPOAE; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHue 00y4arolMMHUCA KOMIIETEHTHOCTH B PallMOHAIBHOM IPUPOAOINOIb30BAHUU
(cobmronenue mpaBuil MOBEJACHUS B IPUPOE, OXPaHbl BUAOB, IKOCUCTEM, Onochepsl), COXpaHEHUHU
COOCTBEHHOTO 3I0POBbS M 3I0POBBS OKPYXKAIOIUX JItOoJeH (coOmromeHuss Mep HpOoQHIaKTUKU
3a0osneBaHui, obecrieueHUe OE30MaCHOCTH JKU3HEIEATENbHOCTH B YPE3BbIYANHHBIX CUTYALHIX
IPUPOJHOIO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHHUS OMOJIOTMYECKUX 3HAHUN U
YMEHHU B ITIOBCETHEBHOM KU3HU;

CO3JIaHME YCIOBUH JUIi OCO3HAHHOTO BBIOOpa OOYYArOIIMMHUCS — WHAWBUIYAITbHOU
00pa3oBaTeNbHOW  TPAaEKTOPHH, CHOCOOCTBYIONIEH  MOCIEAYIOMEeMY  MpodhecCHOHAITBHOMY
CaMOOIIPEICJIEHUIO0, B COOTBETCTBUU C MHAMBUyaTbHBIMU HHTEPECAMU U TOTPEOHOCTAMU PErHOHA.

OOmiee 4ucIO YacoB, OTBEAEHHBIX HA H3ydyeHHE OHOJIOrMHM Ha YIriIyOJEHHOM YpOBHE
cpeanero obmero oopazoBanusi, cocraniser 204 aca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B
11 knacce — 102 gaca (3 gaca B HEJEIO).

OT100p opraHu3anMOHHBIX (OPM, METOI0B U CPEACTB O0yUEeHHs OMOIOIUU OCYILECTBISETCS C
y4€ToM crHeuu(uKu ero cojep’kaHus M HaIpaBICHHOCTH Ha MPOAOIDKEHHE OHOJIOrMYecKOro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPO(ECCHOHATFHOTO U BBICIIEr0 00pa30BaHMUS.

OO0s13aTeNIbHBIM  YCIIOBUEM TPU O0y4YE€HHU OWOJIOTMM Ha YIIIYyOJIEHHOM YpPOBHE SIBIISIETCS
IIPOBE/ICHUE JIAOOPATOPHBIX U MPAKTUUECKUX paboT. Takxke ydactue 00ydaromuxcs B BHIITOJTHEHUN
MIPOEKTHBIX U y4eOHO-UCCIIE0BATENBCKUX paboT, TeMaTHKa KOTOPBIX ONpENENsIeTcsl yUuTeIeM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBHUI.

COILEPKXAHUE OBYUYEHUA
10 KUIACC

Copep:xaHrie TpOrpaMMBbl, BBIICTICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY rOCYAAPCTBEHHOM
uroroBoii arrectanuu (['MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OHWONOTHS — KOMIUIEKCHas Hayka. KpaTkas HWCTOpUS pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W wu3ydaemble HUMU TpoOnembl. DyHAaMeHTadbHbIC, NPUKIAJHBIE U
MTOMCKOBBIC HAYYHBIE UCCIIEJIOBAHUS B OUOJIOTHH.



3HavyeHre OMoiaoruu B (HOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.
IIpodeccuu, cBszanHble ¢ Owosnorueil. 3HaueHWe OWONOTMH B TPAKTHYECKOH AEATEIHLHOCTH
YeJ0BeKa: MEJIULIMHE, CEJTbCKOM X035 CTBE, TPOMBILUICHHOCTH, OXPaHE MPUPOIBL.

JdemoHcTpaumuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. apsun, Y. I'apseid, I'.
Mengens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuipl 1 cxembl: «CBSi3b OMOJOTHM C JPYrUMH HaykamMu», «CHcTemMa OHOJIOTHYEeCKHX
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHHUE

JXKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOHCTBA JKMBBIX CHCTEM: €IHMHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb, CIIOXKHOCTb U YIOPSIIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPIraHU3allUsl, CAMOBOCIIPOU3BEICHUE, Pa3/IpaKUMOCTh, U3MEHUNUBOCTh, POCT U
pa3BuUTHE.

YpoBHM  OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJISPHBIMA, KIETOYHbIA, TKAHEBBI,
OpraHU3MEHHBIN, MOMYISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTeOlIeHOTHYECKHIT), OrnochepHBIi.
[Ipoueccel, mpoucxopsiye B KUBbIX cucTteMax. OCHOBHbBIE MPU3HAKK KUBOTO. JKU3HBb Kak (opma
cyllecTBoBaHUs MaTepuu. Hayku, n3ydaroniye )KruBble CUCTEMbI Ha PAa3HBIX YPOBHSAX OpraHU3alMHU.

Nzyuenue »xuBbIX cucreM. Metonbl Oumosiormdeckoil Hayku. HaOmronenuwe, m3amepeHue,
SKCIEPUMEHT, CUCTEMAaTH3alusl, MeTaaHanus. [IoHaTre 0 3aBUCHMON U HE3aBUCUMOW NIEPEMEHHOM.
[InanupoBanue skcnepumenTa. [loctaHoBka u npoBepka rumorte3. HyneBas runortes3a. Ilonsarue
BBIOOpPKH M €€ JOCTOBEpHOCTh. Pa3dpoc B Ouonornueckux naHHbIX. OIllEHKa TOCTOBEPHOCTHU
MOJYYCHHBIX pe3yJabTaToB. IIpUUMHBI HMCKaXeHUs pe3yJbTaToOB JKcnepuMmeHTa. llonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpamun

Tabnuis! u cxembl: «OCHOBHBIE TPU3HAKY KU3HNY», «buonoruueckue cucremoly, «CBOHCTBa
KUBOM Marepum», «YpOBHU OpraHM3alUM >KUBOM NpHUPOAbD», «CTpoeHuEe KUBOTHOM KIETKU»,
«Tkanu KUBOTHBIX», «CHCTEMBI OPraHOB YEJOBEYECKOTO oOpraHu3May, «buoreomeHos»,
«buochepay, «MeTo1bl U3y4EHUS )KUBOK TIPUPOJIBI.

Ob6opynoBanue: nabopatropHoe o00OpyAOBaHUE IJiA MPOBENCHUs HAONIONECHUHN, U3MEPEHHUIA,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnonp30BaHWE pPA3TUYHBIX METOJOB MPH H3YyUYEHUU >KHUBBIX
CUCTEMM.

Tema 3. Bunosorust KjieTku

Knerka — crpykTypHO-GYHKIMOHATbHAS €IUHUIIA KUBOTO. VCTOpUS OTKPBITHS KICTKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeToasl  MONEKYNISIpHOM W KJIETOYHOM OHONOTHM: MHUKPOCKOIHUSA, Xpomarorpadus,
anekTpodope3,  METOI  MEUEHBIX  aroMoB, auddepeHnuanibHOoe  HEeHTpUdyrupoBaHue,
KYJIbTUBHUPOBAHUE KIIETOK. M3yuenue pukcuposanHvlx Kiemox. IIEKTPOHHAS MHUKPOCKOMHS.
Kongoxranvnaa mukpockonus. Bumanvhoe (npustcuznennoe) usyyeHue Kiemox.

JdemMoHcTpanuu

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

Tabmumper 1 cxembl: «CBETOBOM MHUKpPOCKOM», «INEKTPOHHBIA MHKpockom», «Mctopus
Pa3BUTHUSL METOJ0B MUKPOCKOTTHUI.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl PpPacTUTENbHBIX, >XUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuuyeckass padora «/3yueHue MeTONOB KJIETOUHOM Owmosnoruu (Xxpomartorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMHYECKUI COCTAaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTH. Bona u €€ poib
KaK pacTBOPUTENS, pEareHTa, Y4acTHUE€ B CTPYKTYPUPOBAHHUU KIETKH, TEIUIOPETYJISALHUU.
MunepanbHbIe BellecTBa KJIETKH, UX Ouosiorndyeckas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BewlecTBa KIETKU. buonornueckue mnosumepsl. benkn. AMHHOKHUCIOTHBIN
cocraB 0enkoB. CTpyKTypsl OenKoBOM MoJeKyIbl. [lepBruHas cTpykTypa Oenka, MenTuIHas CBS3b.
Bropuunasi, TperuuHas, ueTBepTHuYHas CTPYKTypbl. [lenarypamms. CBoiictBa  OenKoB.
Knaccudukanms 6enkos. bruonornueckune GpyHkimu 6enKkoB. [lpuonui.

VYrneBoabl. MoHOcCaxapuabl, AUCaxapuibl, OJIUrocaxapuibl U noaucaxapuabl. OOmui mian
CTpoeHus U (PU3NKO-XMMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIMU yTI€BOIOB.

JIunu el I'uapodunsHO-THAPODOOHBIE CBOIICTBa. Knaccuduxanums JIUIHJIOB.
Tpurnuuepunsl, dbocPoaunuabl, BOCKU, cTepouabl. buonorunueckue ¢yHkiuuu aumuaoB. OOmume
CBOMCTBa OMOJOrMYECKHMX MeMOpaH — TEeKyd4ecTb, CIOCOOHOCTh K  CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK um PHK. Crtpoenue HyknenHOBbIX KuciaoT. HykiaeoTunisl.
[punmun xommnementapHoctu. llpaBuno Yapradda. Crpykrypa HAHK — nBoitHas crupaib.
Mectonaxoxaenue u 6uonorunueckue Gpynkinuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mosekyine AT®. buonorunueckue
¢byakmuun  AT®. BoccTaHOBJIICHHBIE TIEPEHOCUMKH, WX (YHKIMM B  KJIeTKe. J[pyeue
nykneozuompugocgamor (HT®). CexennpoBanue JJHK. Memoowr cenomuru, mpanckpunmomuxu,
NPOMeoOMUKU.

CrtpykrypHass Ouojorusi: Ouoxumuyeckue ©u Ono(dU3MUecCKHe HCCIEIOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpBl OMOMONEKy. Modenuposanue cmpykmypol u QQYHKYul OUOMONEK)1
u ux komniekcos. Komnvromepnuiti ousaiin u op2aHu4eckuul cunmes 6UOMONEKYL U UX HENPUPOOHBIX
aHanozoe.

JdemoncTpanuu

[optpersr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne  XMMHUYECKMX  DJIEMEHTOB B HEXHMBOM  IPUPOIE»,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmuper u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe OpraHusmMoB», «CTpO€HHME MOJIEKYJbl Oelkay,
«CTpyKTyphl O€nIKOBOH MoJIeKyNbl», «CTpoeHue MOJIEKYN YIiaeBoJoB», «CTpoeHHe MOJIEKYIl
nunuaoBy, «HykinenHoBbie Kucnote», «Ctpoenune monekyiasl ATD.

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHHE OTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopunasi padora «lccnenoBaHne HYKIEMHOBBIX KHCIIOT, BBIIEJICHHBIX M3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema S. CtpoeHnue n pyHKIUM KIETKHU

Tunsl kieTok: sykapuoTuyeckas U mnpokapuotuyeckas. CTpyKTypHO-(DyHKUIHOHAJIbHbIE
00pa30BaHMsI KIETKH.



Crtpoenue npokapuoTHieckor kinetku. Kietounas crenka Oakrepuid u apxeir. OcoOeHHOCTH
CTpOEHUS TeTepOTPO(PHOI 1 aBTOTPO(PHOM MPOKAPHOTHUECKUX KJIETOK. MEeCTO U poJib POKAPHUOT B
OuoIIeHO3aX.

CrtpoeHre U (QyHKIMOHUPOBaHUE SyKapuoTHueckol kieTku. [lmazmatmueckass memOpaHa
(mna3manemma). CTpykTypa Mja3MaTH4eckoil MeMOpaHbl. TpaHCIOPT  BELIECTB  uepe3
IUIa3MaTU4ecKylo MeMmOpany: mnaccuBHbIA (auddysus, obneruénHas nud@ys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIM aKTHBHBIM TpaHcropT). [lomynponunaemocts meMOpanbl. Pabota
HATPUI-KaTMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Jk3ouuTo3. Kierounas creHka.
Crtpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Huronna3zma. Iluto3onb. IluTockener. JIBuxkenue wnutoriazmMpl. OpraHowabl KIIETKU.
OnnomeMOpaHHbIE OPTaHOUJIbI KIETKH: sHJomuiazmatudeckas ceth (DIIC), anmapar ['onbmxu,
JU30COMBI, UX CTpoeHHEe U (YHKIHMH. B3anuMoOCBA3b OJHOMEMOpPAHHBIX OPTraHOMIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukyinyma. Mexanuzm Hanpasenenus 6eakosé ¢ JIIIC. Cunres
pactBopuMbIX  OenmkoB.  CuHTE3  KIETOYHbIX ~ MeMOpaH. [mamkuii  (arpaHylisipHbII)
sHOMIa3MaTHUeCKUi petukynyMm. CekperopHast (yHkius anmapara [ombmxu. Moougukayus
benxoe 6 annapame I'onvoocu. Copmuposka 6enkos ¢ annapame I 01v0cu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[TonyaBTOHOMHBIE ~OpPraHOWABl KJIETKU: MHUTOXOHAPUHU, TIUIACTUABL [Ipoucxodicoenue
mumoxonopuut u naacmud. Cumobuoeenes (K.C. Mepeockosckuu, JI. Mapeynruc). CtpoeHue u
GyHKIMM MHTOXOHAPWUH W mactuj. llepBuuHbIe, BTOPUYHBIE W  CJIOXHBIE IUIACTHJIBI
(OTOCHHTE3UPYIOLTNX FYKAPUOT. XIJIOPOILIACTHI, XPOMOILIACTHI, TIEMKOILIIACTHI BBICIIUX PACTCHUIA.

HememOpanubie opranouabl kietku CTpoeHue W (QyHKIMM HeMeMOpaHHBIX OpPTaHOWIOB
KieTku. Pubocombl.  [lpomeoscymounvie  unamenmoi.  MukpoduiaMeHTbl.  AKmuHogvle
Muxkpoguramenmol. MpblIEUHBbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOoK.
Muxkporpybouku. Kierounsiii uentp. CTpoeHMEe | JBIKEHHE IKI'YTHKOB U PECHHYEK.
MuxkpotpyOouku nutoruiasmel. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie 6enxu.

Anpo. ObGonouka siapa, XpOMaTHH, KapHOILIa3Ma, SJPBIIIKH, UX CTPOEHHE U (YHKIIHU.
SnepHsblif 6enkoBbIi MaTpHKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEP(a3HOM siIpe.
Dyxpomamun u eemepoxpomamur. beaku XpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHoti 060104KU 8
mumo3se. Hoepuwlili mpancnopm.

Krnerounsie BkimtoueHusi. CpaBHUTENbHASL XapaKTEPUCTUKA KJIETOK 3YKApUOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHO).

JdemoncTpanuu

[optpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuis! u cxembl: «CTpoeHHE dYKapUOTUUECKON KIETKN», «CTpOeHNE )KUBOTHOW KIETKH,
«CTpoeHHE paCTUTENBHOM  KIETKW», «CTpoeHMe MHUTOXOHApuUm», <«Snpo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIIETKH.

O6opynoBaHMe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, ’KUBOTHBIX KJIETOK,
MHUKpoOTMpenaparbl 0aKTepHaIbHbIX KJIETOK.

JlabopaTopHasi padora «l/3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBD».

JlabopaTopHnasi padora «liccinemoBanme mIa3MoiM3a W JIETJIA3MOJN3a B PACTUTEIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).



Tema 6. O0MeH BellecTB U NMpeBpallleHNe JHEPrUuM B KJIeTKe

AccUMUIISIIUS M TUCCUMWISIIIASL — JBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBINA U TeTepoTpodHbIA. YdacTue Kuciopoga B 0OMEHHBIX Mpoleccax. JHepreTHIecKoe
obecrieuenre kieTku: npeBpamieHne ATD B oOMEHHBIX mporeccax. DepMeHTATUBHBIA XapaKTep
peakuuii KjaeToyHoro metadonusma. OepMeHTHI, UX CTPOCHUE, CBOWCTBA U MEXaHU3M JCHCTBHUSL.
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPTaHMUYECKUX KATAIM3aTOPOB. BENKH-aKTUBATOPHI H
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHBIX PEAKIIMNA OT PAa3TUYHBIX (PaKTOPOB.

[lepBUuHBIl CHHTE3 OpPraHMYECKUX BeELIECTB B KieTke. PoTtocuHTe3. AHOKCUceHHbld U
oxcuzenHvlll  pomocunmes y obaxkmeputi. Ceemocobuparowjue nucMeHmvl U NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb XjioporuiactoB B mporecce ¢orocunTe3a. CBETOBas M TEMHOBAS
dazel. @omoowvixanue, Cz., Cs- u CAM-muner gpomocunmesa. llpogykTuBHOCTH (POTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHUHTETHUKOB: HUTpUULUPYIOLUIUE OaKTepHH,
xKenez00aKkTepru, cepoOaKTepHH, BOJIOPOIHbIE OakTepun. 3HaUeHNE XeMOCHHTE3a.

Amnaspobnble opranu3mbl. Buabl Opoxenus. IIpomykTsl OpoxeHHS W UX HCHOIb30BAHUE
YeNOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MbI KaK OOBEKTHl OMOTEXHOJIOTMM W BO30YIUTENU
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. OTalbl JHEpreTHYeckoro obmeHa. I[loAroToBUTENbHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETICHHE TITFOKO3bI.

buonoruueckoe okxuciieHue, Wi KIETOYHOE JbixaHue. Ponb MHTOXOHApUN B Ipoleccax
o6uonornueckoro okucineHus. ukimyeckue peaknuu. OxucnutenbHoe (ochopunupoBaHue.
Duepeus membpannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoi ATD-cunmasol.
[IpeumymiectBa a’poOHOro myTn oOMEHa BemIeCTB Imepen aHadpoOHbIM. OddekTuBHOCTH
SHEPreTHYecKOro oOMeHa.

JdeMoHcTpamun

[Hoptpetsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «@DOTOCHUHTE3», «IDHEpreTudeckuii oomen», «buocuHTes Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOM, 00OpyIOBaHHE IJIsl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopHasi pa6ora «/3yueHue KaTaIUTUYECKOM aKTUBHOCTU ()EPMEHTOB (Ha MpuUMepe
aMmIIa3bl WIK KaTanasbl)y.

JlaGopaTopnas pa6ora «3yueHue ¢pepMEHTATUBHOTO pACHICTNIEHUS MEPOKCHUIA BOJOPOAA
B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JBIXAHUS.

KontponbHas padora 1

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakniun marpuuyHoro cuHTe3a. [IpUHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanmsammst HacneAacTBeHHONM uHGopManuu. [‘eHeTWdeckuil KOA, €ro CBOMCTBA.
Tpanckpunuuss — marpuunbiii cuHte3 PHK. IlpuHumnel TpaHCKpUNIUU: KOMILJIEMEHTAPHOCTbD,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.



Tpancnsauus u e€ sranbl. Yuactue TpancnmopTHeix PHK B OmocumHTe3e Oenka. YcioBus
6uocunresa 6enka. Koguposanue amunokucnot. Ponb pubocom B 6nocunTe3e Oemka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus I'eHoMa y IpPOKapuoT U
JyKapHuoT. Perynsius akTHBHOCTH IeHOB Yy MpokapuoT. ['unores3a onepona (®. XKakoo, XK. Mano).
MonekynapHuvle mexanusmvl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynayuu pabomol
2enos. Perymnsiins oOMEHHBIX IPOIIEcCOB B KieTKe. KiieTounblif romeocTas.

Bupycsl — Hekierounbsie (popMbl JKM3HM U OONMMraTHble mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusnennwiil yuxa JJHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsie 3a00eBanus 4yenoBeka, ;KkuBOTHbIX, pactrenuit. CIIN]J], COVID-19, conuansabie
Y METUIIMHCKHUE TPOOIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypnoix
ouonocuyeckux oaumnvix. Hanomexnonoecuu 6 ouonocuu u meouyure. Ilpoepammupyemoie pynxyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, . 1. IBaHOBCKUI.

Tabmumet  u cxembl:  «buocunHte3  Oenka», «l'eHermueckuit  koa», «Bupyce,
«bakTepuodaru».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. ’/KuzHeHHBIN HUKJI KJIETKHU

Knerounslii 1mukn, ero mepuonbl u peryisanus. WHrepdaza u Muto3. OcoOeHHOCTH
mpoleccoB, nporekaromux B uHTepdaze. [loaroroBka kietku Kk aeneHuro. lIpecuHTeTHUECKUit
(IOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IIPEMUTOTHUYECKHUI) MEpUOJIbI
uHTEep(ha3bI.

Marpuunsiii  cunre3 JHK -  permumkanums.  Ilpunnunsel  perumkamuun — JIHK:
KOMIUIEMEHTApHOCTh,  TOJYKOHCEPBAaTHBHBIA  CHUHTE3,  AaHTHUIAPAIIICNBHOCTh.  MexaHu3M
permkanuu JJHK. Xpomocomer. Ctpoerune xpomocoM. Termomepsl U TeoMepasza. XpOMOCOMHBIHM
HaboOp KJIETKM — KapuOTHN. JMIUIOMAHBIA M TamjouJHbIA HaboOpel XpoMocoM. ['omosoruyhsie
XxpoMocoMsl. [1os10BbIE XpPOMOCOMBI.

Jenenue kneTkn — Muto3. CTaguu MUTO3a U MIPOUCXOJAIIME B HUX IIPOLECCHI. THUIBI MUTO3a.
Kapnokunes n nuroknnes. buosornueckoe 3HaueHIE MUTO3a.

Perynsamus mutotndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — aromnTos.

Knerounoe smpo, xpomocombl, (yHKIIMOHaJIbHas TeHOMHKA. Mexanusmol npoaugepayuu,
ouppepenyuposxu, cmapenus u euderu kiemok. «L{ugposaa knemxa» — ououngopmamuyeckue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBIA UK KIETKW», «MuTO3», «CTpoeHHEe XpOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKporpenaparbl: «MuTO3 B KIETKax KOpeIKa
JTyKay.

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

JlabopaTopuasi padora «HaGmromeHne MHTO3a B KJIETKaX KOHYMKA KOpelika nyka (Ha
TOTOBBIX MUKpOIIpErapaTax ).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB



buonornyeckoe  pazHooOpazue  OpPraHU3MOB. OpHOKIIETOUYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHUS U KHU3HEIEATCTbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepum,
apxeu, OJHOKJIETOYHbIE T'PHOBI, OJHOKJIETOYHBIE BOJIOPOCIH, Ipyrue npoTuctel. KonoHuambHbIE
OpPraHU3MBI.

B3anMocBsA3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHW, OpraHbl U CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Txanu pactenuil. TUnbl pacTUTENbHBIX TKaHEN: 0Opa3oBaTeNbHas, IOKPOBHAS, IPOBOASIIAS,
OCHOBHasA, MexaHnueckasi. OCOOEHHOCTH CTPOEHHUA, GYHKLUUH U PACIIONOKEHHs TKaHel B opraHax
pacTeHui.

TKaHM )KUBOTHBIX M 4Y€lIOBEKA. TUIIBI )KUBOTHBIX TKaHEH: SIUTEINAIIbHASL, COCIUHUTEIIbHAS,
MbllleyHas, HepBHas. OCOOEHHOCTH CTpoeHUs, (PYHKIHMI M pacrnoloXeHus TKaHeH B opraHax
KUBOTHBIX U 4EJIOBEKA.

Opranbl. BereratuBHble U IreHepaTUBHBIE OpraHbl pacTeHUui. OpraHbl U CUCTEMBI OpraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHoOB U CUCTEM OPIaHOB.

Omnopa Tena oprannsmoB. Kapkac pactenuil. CkeneTsl 0OJHOKIETOYHBIX ¥ MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHMH ckenleT. CTpOCHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBr>keHHe  OpraHu3MoB.  JIBWJKEHHE  OJHOKJIETOYHBIX  OpPraHu3MOB:  aMEOOMIHOE,
KTI'YTUKOBOE, pECHHUYHOE. JIBUKEHNE MHOIOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U HACTUH. [BH)KEHME
MHOTOKJIETOYHBIX KUBOTHBIX M Y€JIOBEKa: MblllIeuHas cucreMa. Peduiekc. CkeneTHble MBIl U UX
pabora.

IIntanue opranmsmos. [lormomeHnue BOAbI, YIVIEKMCIOIO ra3a M MUHEPAJIbHBIX BELIECTB
pacteHusMmH. [Iutanue >KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE IMUICBAPEHUE.
[luTaHue mMO3BOHOUYHBIX >KUBOTHBIX. OTAENbl NUIIEBAPUTENBHOrO Tpakrta. [luieBapurenbHbie
xeie3bl. [InmesapurenpHas cuCcTeEMa 4elI0BEKA.

Jlpixanue opraHu3MoB. [[pixanue pacteHuil. [Ipixanue kuBOTHBIX. [uddy3us razos uepes
MOBEepXHOCTh KieTkH. KoxkHoe npixanwe. [lpixatenbHass moBepxHOCTh. KabepHoe u JEroyHoe
nbIxaHue. J[pIXxaHue MO3BOHOYHBIX KMBOTHBIX U UEJIOBEKA. JBOJIIOIIMOHHOE YCIOXKHEHUE CTPOCHUS
JErKUX TO3BOHOYHBIX >KUBOTHBIX. JIpIXaTellbHas CUCTEMa 4YeJOoBEeKa. MeXaHW3M BEHTUIIALUU
NETKUX Yy MITUI U MJIEKONUTAOMUX. Perynsanus npixanus. JpxaTeabHble 00bEMBI.

TpancnopT BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHM. TpaHCIIoOpT BemecTB
y ’KMBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHAsi cuCTeMa TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. Cepjle, KPOBEHOCHbBIE cOCy/bl U KpoBb. Kpyru kpoBooOpaiieHHs. DBOIIOLUOHHBIE
YCIOXHEHHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
perynsanus.

Beinenenne y opraHusmoB. Belgenenue y pacteHuid. BblaeneHue 'y KMBOTHBIX.
CoxparutensHble Bakyosiu. Opransl BelaeneHus. OUIbTpalus, ceKpeluns 1 o0paTHOe BCachlBaHUE
KaK MeXaHU3Mbl paboThl OpraHoB BbliedeHUs. CBs3b IMOJOCTH Tella C KPOBEHOCHOM U
BBIJICINTENIBHON CUCTEMaMHU. BplieneHne y NO3BOHOYHBIX JKMBOTHBIX M 4esnoBeka. [loukw.
Crpoenue u ¢pyHkIoHupoBanue HeppoHa. OOpa3zoBaHHEe MOYH Y UEIOBEKa.

3ammra y opraHu3MoB. 3alliuTa Y OJHOKJIETOUYHBIX opraHu3MoB. Criopbl OakTepuil U UCTHI
MIPOCTENIINX. 3alqUTa Yy MHOTOKJIETOYHBIX pacreHuid. Kytukyna. CpeactBa maccuBHOM U
XUMHYECKOM 3amuThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X IPOM3BOAHBIE. 3aIIATAa OPraHu3Ma OT
6one3nell. IMMyHHas cuctema yenoBeka. KileTouHbIN U TyMOpaiIbHBII HMMYHUTET. Bposx1EHHBIHI



U 1puoOpeTéHHbIN crnenupuieckuii MMMYHHUTET. Teopusi KIOHAJIbHO-CENEKTUBHOTO MMMYHHUTETA
(IT. Opmux, ®. M. bepner, C. ToneraBa). BocmamurenbHble OTBETHI OpraHu3MoB. Poib
BPOXIEHHOTO UMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxuMocTh M perymsiiuss 'y OpraHu3MOB. Pa3gpakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcuchbl. PazgpakuMocTs M peryisuus y pacTeHuil. PocToBele BemecTBa M UX
3HAuYEHHUE.

HepBHas cuctema u peduexTopHast peryisnus y sKuBOTHbIX. HepBHas cucrema u e€ OTAebl.
OBOIOIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI y JKUBOTHBIX. OT/I€NBI TOJIOBHOIO MO3ra
II03BOHOYHBIX JKUBOTHBIX. Pedexc u pedaexropHas ayra. bezycioBHble U yCIOBHbIE Pe(IICKCHI.

I'ymMopanbHas peryndauus W SHIOKpPUHHAs CHCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
SHIOKPUHHOM CHCTEMBl M HX TIOPMOHBI. /[lelicTBME TOpMOHOB. B3aMMOCBSI3b HEPBHOM H
SHIOKPUHHOM cucTeM. ['unoTtanamo-runodusapHas cucrema.

JdemoHcTpaumuu

IToptper: U. I1. I1aBnos.

Tabmuupsl u cxembl: «OJIHOKJIETOYHBIE BOJIOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «IIpocreiimmuey, «Opraisl IBETKOBBIX paCTeHUIN», «CUCTEMBI OPraHOB II03BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkoMbIx», «TkaHm pacteHuil», «KopHEBbIE CHCTEMBD»,
«Ctpoenue crebinsn», «CTpoeHue JIMCTOBOH MIIACTUHKNY, «TKaHU )KUBOTHBIX», «CKeJIeT 4eJI0BeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas
cucrema», «Koxa», «Mpblmeunas cucrema», «BplienurenpHas cucTeMa», «OHAOKPUHHAS
cucreMa», «Crtpoenue Mbiunbs», «MmmyHurer», «KumednononoctHeie», «CxeMa IUTaHUSA
pacTeHuiD», «KpOBEHOCHBIE CUCTEMBI II03BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapbl», «CTpocHHe
iaHapun», «BHyTpeHHee cTpoeHHe MoXKAeBoro uepBsi», «HepBHas cuctema poeido», «HepBHas
cucTtema JArymkny», «HepBHas cucrema npecmbikatromuxcsy», «HepBHas cuctema ntuny, «HepBHas
cucTeMa MJeKoNuTaroIux», «HepBHas cuctema yenoBekay», «Peduieke».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenapaThl OJHOKJIETOYHBIX OpPIraHU3MOB,
MUKpOIpenaparbl TKaHEeW, pPaKOBUHBI MOJUIIOCKOB, KOJJIEKIMHM HACEKOMBIX, UIJIOKOXKUX, KUBBIC
9K3EMIUIIphl KOMHATHBIX PACTEHUM, repOapuu pacTeHHI pa3HbIX OT/AEJIOB, BIIAXHBIE MPENapaThl
KHUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJJIEKIUH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4eJIOBEeKa,
000pyZI0BaHUE JUIsl IEMOHCTPALIMU TTOYBEHHOTO U BO3AYIIHOTO MUTAHMs PacTEHU, paclierieHHs
Kpaxmajia 1 O€JKOB MO JIeHCTBUEM (EPMEHTOB, 00OPYJOBaHHUE Uil JEMOHCTpAIMH OIBITOB IO
U3MEpPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHHM3Ma JbIXaTelbHBIX JIBUJKEHUH, MOJeNn
TOJIOBHOT'O MO3I'a Pa3JIMYHBIX KUBOTHBIX.

JlabopaTopnas padora «/3ydyeHue TkaHel pacTeHU».

JlabopaTopHas padora «/3yueHne TkaHel KUBOTHBIX».

JlabopaTopHasi padora «/3ydueHne opraHoB IBETKOBOTI'O PACTEHUS».

Tema 10. PazMHOKeHHe M PAa3BUTHE OPTaHU3MOB

@®opMbl pa3sMHOXKEHHUsI OpPraHU3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) U IOJIoBoe. Bubl
0ecroIoro pa3sMHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pazmuoxxenue. [lomoBbie KiIeTKH, Wik rameThl. Meio3. Ctaguu meito3a. [loBeaenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornuecknii cMbIci Meiio3a 1 IOJIOBOTO Ipouecca. Mero3
U €r0 MECTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpieBoe pazutue. ['amerorenes y :xuBoTHbIX. [lonoBeie jxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX Ki1eTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIIETOK.



OmnoloTBOpeHHE U SMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OIIOAOTBOPEHMS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUHU
opranusmoB. Mopgoecenez — 00Ha u3 enaeuwvix npodiem smopuonoeuu. Konyenyus mopghoeernos u
mooenu mopgoeeneza. Cranuu >MOpHOTeHE3a KXUBOTHBIX (Ha mpumepe Jarymku). JpobieHue.
Tunbl apoOnenus. [emepmunuposannoe u Hedepmunuposannoe oOpobnenue. bracmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJCHHUS MIICKONMUTAIOMIMX. 3apOABIINIEBbIC JIMCTKH (TAaCTPYJIISALIHS).
3aknagka OpraHoB M TKaHEH M3 3apoJbIIICBBIX JINCTKOB. B3anMHOEe BiMsAHHE 4acTed
Pa3BUBAIOLIETOCS 3apojbllia (IMOpHOHANbHAS MHAYKLUS). 3aKiajKa IUIaHa CTPOCHUS KUBOTHOTO
KaK pe3ysibTaT HepapXHueCKUX B3aUMOACWUCTBUI TeHOB. BimsHue Ha 3MOpHOHAIBHOE PAa3BHTHE
pa3nuYHbBIX (PAaKTOPOB OKPY>KAIOLIECH CPEIbI.

Poct u pa3urue xuBoTHbIX. [locTamMOproHanbHbil nepuon. [Ipsimoe u HenpsMoe pa3BUTHE.
Pazputue ¢ meramopo3oMm y OEClO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. bHonornueckoe
3HAUEHUE NPSIMOr0 M HENPSMOro pa3BUTHUS, UX PACIPOCTpaHEHHE B Ipupone. Tumsl pocrta
KHUBOTHBIX. DAaKTOPHI PErYyISALMU POCTa JKUBOTHBIX M uenoBeka. CTaguu MOCTIMOPHOHAIBLHOTO
pa3BUTHA y >KMBOTHBIX M uenoBeka. llepuoabl oHTOreHesa udenoseka. CTapeHHE U CMEpPTh Kak
OMO0JIOTNYECKHE TPOLIECCHI.

PazmHoxenue u pazputue pacrenuil. ['amerodut u cnopodur. Meito3 B KU3HEHHOM LIUKJIIE
pactenmii. OOpa3oBaHue CIop B Ipolecce Meio3a. ['amerorenes y pacteHuil. OmioI0TBOPEHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHu3MoB. JIBOWHOE OIUIOJJOTBOPEHHE Yy LIBETKOBBIX pPacCTEHUI.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PEryJIsLUU OHTOT€HE3a Y PACTECHUN U KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuupel u cxembl: «BereraTuBHOe pa3MHOXeHUE», «TUIbl OecHojIoro pa3MHOXKEHUS,
«Pa3MHOXeHNEe XJIaMUJOMOHAb», «Pa3MHOXKEHHE 3BIVIEHBI», «Pa3MHOXEHHE THIAPB», «Meo3»,
«Xpomocombl», «I'amerorenes», «CTpoeHue SIMIIEKIETKH U criepmaTto3ongay, «OCHOBHbIE CTauu
OHTOreHe3a», «IIpsAMoe n HenpsMoe pa3BUTHEY, «Pa3BUTHE MaliCKOTo )KyKa», «Pa3Butue capaHum»,
«PasBuTne nArymkun», «/[BoiiHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsH
OJITHOZIOJIBHBIX M JABYIOJBHBIX PacTeHHUI», «OKW3HEHHBIN LUK MOPCKON KamycTh», «OKM3HEHHBIN
LUK MXa», « KU3HEHHBIM LMK MANIOPOTHUKAY, « KU3HEHHBIN LUK COCHBD).

O6opynoBaHMe: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaTrhl SHIEKIETOK U CIEPMATO30UI0B,
Mozenb «L{UKIT pa3BUTHSA JIATYIIKW.

Jlaboparopnass paGora «M3ydeHWe CTpPOEHHs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

IIpakTuyeckass padora «BbIsBICHHE TPU3HAKOB CXOJICTBA 3aPOJBIINICH IMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

KonTponbhas padota 2

Tema 11. I'eHeTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hctopus cTaHOBIIEHUS U Pa3BUTHs T'€HETHKHU Kak Hayku. PabGotel I'. Mennens, I'. ne ®@pusa,
T. Moprana. Poip oreuecTBeHHBIX YUE€HBIX B pa3BuTuu reHetuku. Padoter H. K. Konsuosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.



OCHOBHBIE TEHETUYECKHE TOHATUSA U CUMBOJIBL. ['OMOJIOIMYHBIE XPOMOCOMBI, AJUICJIBHBIC
T€Hbl, AJbTECPHATUBHBIE IPU3HAKHM, JAOMUHAHTHBIH M pELECCUBHBIM NPU3HAK, TOMO3MIOTA,
reTepo3nroTa, 4YHCTas JWHUS, THOPHIBI, TEeHOTUI, (eHoTurn. OCHOBHBIE METOJbl TCHETHUKU:
rUOPUI0JIOTHUECKU I, IUTOIOTHYECKUH, MOJIEKYIISIPHO-T€HETUYECKU .

JdemoHcTpauuu

[loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnbuos, H. 1. Basuiios, A. H.
benosepckuii, I'. 1. Kapnieuenko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuue! u cxemsl: «MeToAbI FeHETUKUY», «CXEMBbI CKPELLIUBAHUSI.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX HUCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. [lepBoiii 3axkoH MeHens — 3aK0H eIMHO00pa3usi THOPUIIOB
nepBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoil 3akoH MeHIens — 3aKOH pacIlEIUICHUs
IpU3HAKOB. [lUToNI0rNUYecKne OCHOBBI MOHOTMOPHUHOTO CKPELIMBAHUs. [ MIIOTe3a YUCTOTHI raMeT.

AHanusupyrolee ckpemuBanue. IIpoMmexxyTouHbI XapakTtep HacienoBanus. Pacuenienue
IIPU3HAKOB IIPY HENIOJHOM JOMHUHHUPOBAHUU.

JurnbpunHoe ckpemnBanue. Tpetuit 3akoH MeHiens — 3aKOH HE3aBUCUMOIO HACJIEJOBAaHUS
IpU3HAKOB. L{UTONIOrNYecKrne OCHOBBI TUTHOPUAHOTO CKpPEIUBaHUS.

CueruieHHoe HacienoBaHue npuszHakoB. PaGotel T. Moprana. CueruieHHOe HacieloBaHHE
I€HOB, HAPYIICHHUE CLETUICHUS MEXAY TeHaMU. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXAaHHU3M OIpENEiIeHHs] Moja. AyTOCOMBI U IIOJIOBbIE
XpoMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHbld MoJd. ['eHeTudeckas CTpyKTypa IOJIOBBIX
xpomocoM. Hacnenosanue npusHakoB, CLEIIEHHBIX € IIOJIOM.

l'enoTtun kak wenmoctHas cucrema. llnedoTponus — MHOXECTBEHHOE JCHCTBHE TEHA.
MHOXECTBEHHBIN ~ajulenu3M. DB3anMoAeicTBHE HeauIeIbHBIX TI'e€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepust.

I'eneTnyeckuii KOHTPOJIb Ppa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKKe
(U3NOIOTHYECKUX TPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (DyHKIMA. ['eHeTHUecKne MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35SMH — IapasuT» U «XO3IUH — MHUKPOOHOM).
I'eHeTHuecKkue acmeKThl KOHTPOJS M W3MEHEHMs HaclleICTBEHHOW HH(POpPMAalMU B TMOKOJIEHHIX
KJIETOK 1 OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuuel n cxemsl: «llepBblif U BTOpO# 3akoHbl Mennens», «Tpetuil 3akoH MeHnemns»,
«AHanuzupymrolee ckpelmnBanue», «HenomHoe nomuHupoBaHue», «CLEIUIEHHOE HACIEIOBAaHUE
MIPU3HAKOB Yy JIpo3oduiel», «l'eHetnka nona», «Kapuorun yenosekay, «Kapuorun apo3zoguiibmy,
«Kapuorun nruns», « MHOKECTBEHHBIN AJIIENnu3M», «B3anMoaeicTBHE TEHOBY.

OO6opynoBaHue: MOAETb Ui JIEMOHCTPALlMM 3aKOHOB €IMHO00pa3us TMOpHUIOB MEPBOTO
IIOKOJICHUSI W PpacUICIUICHUS NPU3HAKOB, MOJENb Il JEMOHCTPAlMM 3aKOHA HE3aBHCHMOIO
HAacJIEeA0BaHUs NPU3HAKOB, MOJENb U1 JAEMOHCTpPAllMU CLEIUICHHOIO HAcJIeOBAaHUs IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporpenapar: «/po3zoduiar.

IIpakTnueckass padora «3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKpEIIMBAHUS Y
IpO30(UITBD».

IIpakTnueckas padora «l3yuyeHue pe3ynbTaToB JUTHOPUAHOTO CKpELIMBAaHUA Yy
JIPO30(UITBI».

Tema 13. 3aKkoHOMEPHOCTH H3MEHYMBOCTH



B3aumogeiictBue reHotuma u cpeapl npu  GopmupoBaHuu (¢deHoTuna. M3MeHUYnBOCTH
npu3HakoB.  KauecTBeHHblE M KOJIMYECTBEHHbIE  MpPU3HAKK. BuUIbl  M3MEHUYMBOCTU:
HEHACIEACTBEHHAs U HACJIEICTBECHHASI.

Monudukarionnass u3MeHUYUBOCTh. Ponb cpenbl B (dopmupoBaHuu MOAUDUKAIIMOHHON
n3MeHunBocT. Hopma peakuuu mnpusHaka. BapuanuonHbléi psin v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enorunuueckas w3MeHUYUBOCTL. (CBOKWCTBA TI'€HOTUIINYECKONH HM3MEHUYMBOCTH. BHOBI
FeHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasT M3MEHYMBOCTh. Mel03 W IOJOBOM MPOILECC — OCHOBA KOMOWHATHBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JaHUM F€HETHYECKOTO pa3HOOOpas3us B
rpeenax OJHOro BU/A.

MyTtanmonHass HM3MEHYMBOCTb. Buabsl Myranuili: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W HHIAYLUPOBAHHBIE MyTalWW. SfnepHble W LUTOIUIA3MAaTUYECKUE MYTaLUH.
CoMaruueckre W TMOJOBble MyTanuu. [IpuynHBl BO3HUKHOBEHHUs MyTauuil. MyrareHbl W HX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOIO Ipollecca. 3aKOH TOMOJIOTHMUYECKHX
psanoB B HacieactBeHHOW wu3MeHunmBocTH (H.M. BaBunoB). BHesjepHas W3MEHUYMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuxa u 3SNUCEHOMUKA, POJb SNULEHEMUYeCKUX Gakmopos 6 Hacied08aHuu u
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmuet u  cxembl: «Bunel u3MeHunBocTHY», «MoauduKaMoHHAs HU3MEHUYHUBOCTHY,
«KoMOuHaTHBHAS M3MEHUUBOCTHY, «Meiio3», «OmionoTBopeHue», «l eHeTndeckue 3a0oieBaHUS
yenoBeKay, « Buasl myranuin.

O6opynoBanue: KHBbIE M TepOapHbIE OJK3EMIUISIPbl KOMHATHBIX PpACTCHHM, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopuasi  pa6ora  «lccienoBanme — 3aKOHOMEPHOCTEH  MOAU(DHKAIIMOHHOM
W3MEHYHUBOCTH. [locTpoeHMEe BapHaIllMOHHOTO psAJia U BApUALMOHHOW KPUBOW».

IIpakTnyeckas padora «Mytanuu y Apo30Q bl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esaoBeka

Kapuotun denoexka. MexayHapogHas TMporpaMma HUCCIEIOBAHUS TE€HOMAa YeJIOBEKA.
Mertoapl W3ydeHUS] TEHETHKHU 4YEJIOBEKA: TCHEAIOTHYEeCKUM, OJIM3HEIOBBIA, ITUTOTCHETHUYECKHUH,
MONYJALIMOHHO-CTATUCTUYECKUN,  MOJEKYJISIpHO-TeHeTHYecKuil. COBpPEMEHHOE  OINpeeieHue
TEHOTUIIA: MOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Huciie ¢ noMmounsro [11P-
ananu3a. HacnencrBennsie 3a0osieBaHusl dyenoBeka. [ €eHHbIE U XPOMOCOMHBIE OOJIE3HU UYeTIOBEKA.
bonesnn ¢ HaciaeACTBEHHON MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOM TEHETHKH B
MPEeIOTBPAIICHUN W JIEYeHUH TEeHEeTHYEeCKMX 3a00JeBaHUil dYenoBeka. MeTuKo-TeHEeTUYECKOe
KOHCYnbTHUpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «reHeTHYecKOoro rpys3a». DTHYECKHUE aCIEKThI
Hcce0BaHui B 00J1aCTH PeIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue (akTopsl TOBBIMIEHHONW YYBCTBUTEIBRHOCTH 4YEJIOBEKa K (PU3WYECKOMY U
XMMHYECKOMY 3arpsA3HEHUIO OKPYKaroUIEH cpelbl. [ eHeTnueckas npepacioioKEeHHOCTh YeJIOBEKa
K MMaTOJIOTUSM.

JdemMoHcTpanuu

Tabmuubr u cxembl: «Kapuotum uyemoBeka», «MeToapl W3y4eHHUs] TEHETHKH YETIOBEKaY,
«["eneTnueckue 3a00eBaHUS YETOBEKAY.



IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHON».

Tema 15. Cenexkuusi OpraHuzMoB

JloMecTukanus M CeJleKUMs. 3apoKICHHME CENeKUMM M AoMecTuKauuu. Yuenue H. U.
BasuioBa o LleHTpax mpoucxoxaeHus ¥ MHOrooOpasusi KyJlIbTYPHBIX pacTeHuid. Ponb cenexiuu B
CO3JJaHUU COPTOB PACTEHHMI M MOPOJ KUBOTHBIX. COpT, MOpOoJa, MTaMM. 3aKOH FOMOJOTHYECKHUX
pAnoB B HacineactBeHHOM u3meHuuBocth H. WM. BaBwiioBa, ero 3HaueHue Uisi CEJIEKUMOHHOU
paboTHL.

Meroapl CeneKIIMOHHOW paboThl. MICKYCCTBEHHBIH OTOOp: MAacCOBBIM M WHIWBHIYaTbHBIN.
Otanbl KOMOWHAIMOHHOW cenekiuu. Mcneitanue mpousBomutTeneii mo moromMcTBy. OtbGop mo
TCHOTHUITY C MOMOIIBIO0 OIEHKU (DEHOTHITA MOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PaguanuoHHBIA U
XUMHUYECKU MyTareHe3 Kak MCTOYHMK MyTaluid y KyJbTypHBIX (OpPM  OpraHu3MOB.
Hcnonbs3oBanre TeHOMHOTO PeaKTUPOBaHUS U METOJ0B pekoMOuHanTHbIX JIHK nns momyuenus
HCXOJ/IHOTO MaTepuaa Jijisi CeIeKIUH.

[lonydyenune  monuruiougoB.  BuyTtpuBumoBas  rubpuausanus.  brauskoponacTBeHHOE
CKpelllMBaHue, Uin HHOpuANHT. HepoacTBeHHOE CKpelluBaHue, Wid ayTOpuauHr. ['ereposuc u ero
npuunHbl. Mcnonp3oBanue rereposuca B cenekuuu. OtmanénHas rubpuauzanus. [Ipeomonenue
OecIioiuss MEKBHJIOBBIX THOPHIOB. J[OCTHIKEHUSI CENEKIUU PACTEHUH W KUBOTHBIX. «3enénas
Dpesonioyus».

CoxpaHeHHe M HM3y4YEHHE TE€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUM M HMX JUKHUX
ponuyeit uisi co3aHusl HOBBIX COPTOB U THMOPHIIOB CENbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue U ynpaeieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIIO8bIX
HCUBOMHBIX 8 YETIAX YIVUUEHUS CYUYeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycine ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUL, NepedosvbiX uoell u
NnepCcneKmueHbIX MexHON02U.

JdemMoHcTpanuu

[Toprpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykesnenxko, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabmuier u cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KYJIbTYPHBIX PAaCTEHUII»,
«3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEJICTBEHHOW W3MEHUMBOCTHY», «METONBI CENeKIINN,
«Otnanéunas rudbpunuzamusy, «Myrarenes».

JlabopaTopHasi padora «l3ydeHue cOpTOB KYyJIbTYpHBIX PACTEHHH M MOPOJ JIOMAIIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOIOB CEJICKIIUU PACTECHUI.

IpakTuyeckas padora «[IpuBrBKa pacTeHUII.

Ikckypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHHS CENEeKIMM PAcTeHWH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TMJIEMEHHYI0 (epMy, COPTOHCHIBITATENbHBIN y4acTOK, B TEILTUYHOE
XO03SIICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

KonTponbnas pabora 3

Tema 16. BUOTeXHOI0TUS ¥ CHHTETHYeCKAS OMOJIOTUSA

OOBeKThl, HUCHONb3yeMble B OHOTEXHOJOTMH, — KIETOYHBIE M TKAaHEBBIE KYIbTYPHI,
MUKPOOPTaHU3MBI, WX XapaKTePUCTHKA. TpaJWIIMOHHAs OWOTEXHOJIOTHS: XJieOOomeUYeHHeE,
MOJTyYeHUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAeNTHE. Mukpobuonorndeckuii cuHTe3. OOBEeKTHI
MUKpPOOHOIOTHYECKUX TexHoNIorui. [Ipon3BoacTBO OenKa, aMHHOKHCIOT U BUTAMHUHOB.



Co3maHve  TEXHOJOTMM M HMHCTPYMEHTOB  IICJICHANPABICHHOIO  M3MEHEHUs U
KOHCTPYMPOBAHHUs T€HOMOB C LIEIIBIO MTOJIYYEHUSI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILUX HE
BCTpEYaIoLIUecs B MPUpoe OMOCHHTETUYECKUE Ty TH.

Kierounass unxkeHepus. MeToapl KyJdbTypbl KIETOK M TKaHEHd pPACTEHUM M >KMBOTHBIX.
Kpuobanku. ComaTtuueckass rudpuauzanuss ¥ comMaTHueckuili smOpuorenes. Mcmonp3oBaHue
ralionJI0B B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anwmumen. FHcnonvsoseanue
MOHOKIOHANbHLIX U NOJIUKTIOHAIbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE.
PexoHCTpyKIMS AWLIEKIETOK U KJIOHUPOBAHHME XKUBOTHBIX. MeETOJ TpaHCIUIaHTAlMU s/1ep KIETOK.
Texunonocuu  0300poGieHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — DA3SMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsi ¥ TeHHas WH)KeHepus. VICKyCCTBEHHBIM CUHTE3 I'€éHa U KOHCTPYMPOBAaHHE
pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHMOKEHHST W TEPCIICKTHUBBI
XPOMOCOMHOM U T€HHOIN MH)KEHEPUU. DKOJOTHUYECKHE U ATHUECKHUE TPOOJIEMbl TEeHHOW MHKEHEPUH.

Menunuackue OuorexHonoruu. IloctreHomuas mudposas meaunuaa. [1I[P-muarnocTuka.
MeTabo0sIOMHBII aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YEJIOBEKa JJIs OLICHKU COCTOSHUS
€ro 3/10poBbi. lMcnonb3oBaHue CTBOJOBBIX KieTOK. TapretHas Tepamusi paka. 3D-O0uounxeHepus
U pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHUH, CO3JaHHS KOMIUIEKCHBIX
TKaHEW COYeTAaHUEM TEXHOJIOTUH TPEXMEPHOro OHONPHHTHHra M ckadOoIauHTa JUIs pelIeHUs
3a7a4 NEPCOHATM3UPOBAHHON MEIULINHBI.

CozaHue BEKTOPHBIX BakKLIMH C LEJNbl0 OOecrneuyeHuss KOMOMHHMPOBAHHOM 3alUThl OT
Bo3Oyauteneit OPBU, ycTaHoBieHHe MOJEKYISAPHBIX MexaHu3MOB (yHKiuonupoBanus PHK-
COJIEp>KalNX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuis! u cxemsl: «cnonb3oBaHe MUKPOOPTaHU3MOB B IIPOMBILIUIEHHOM ITPOU3BOJICTBEY,
«Knerounasi unxxeHepusn», «l'eHHass HHKEHEPUSI».

JlabopaTopnas padora «/3yuenne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikcekypenst «bruoTexHOJIOrus — BakKHEWIIas MPOM3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIUOHHBIX NPeICTABIEHHA B OHOJIOTHHI

OpomonronHas teopust Y. Jlapsuna. IIpeanocsuiku BO3HUKHOBEHUs AapBUHU3MA. JKHU3HB U
Hay4Has aedresnbHocTh Y. /lapBuHa.

JIBvoKymue cuiibl 3BOJIIOIMY BUIOB 110 Y. J[apBuHY (BBICOKAast MHTEHCUBHOCTD Pa3MHOKEHUS
OpraHU3MOB, HACIEIACTBEHHAs W3MEHYMBOCTh, O0OphOa 3a CyIIECTBOBAaHWE, ECTECTBEHHBIN W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetndeckoit Teopun sBomooimu (CTD). HeittpanbHas Teopus SBONIOIHH.
CoBpeMeHHasi SBOJIONMOHHAS OWONIOTHs. 3HAYCHHE SBOJIOIMOHHON TEOpHUU B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MHDA.

JdemMoHcTpanuu

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y.
Hapsun, C. C. Yersepuxos, . U. [lImansraysen, J[x. Xonnein, /. K. benses.



Tabmuubr u cxembl: «Cuctema xuBoit npuponsl (mo K. Jlunnuero)», «JlecTHuIa >KMBBIX
cymectB (1o Jlamapky)», «Mexanusm (HopMUPOBaHHS MPUCIIOCOOICHUN y PACTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyrta nyremectsuss Y. [lapsuna», «Haxoaxu Y. [lapsunay,
«DopMbl 00prOBI 3a cyiecTBoBaHue», «lloponbl romydei», «MHoroodpasue KyabTypHBIX (opM
KamycTbl», «[lopoabl AoMamIHUX 3>KUBOTHBIX», «(Cxema o00pa3oBaHHMs HOBBIX BHIOB (mo Y.
HapBuny)», «Cxema COOTHOILIECHUS JBIKYIIMX CHJ 53BOJIONUNY», «OCHOBHBIE MOJO0KEHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[lonmynsimust Kak dieMeHTapHas enuHuia 53Boitouuu. COBpeMEHHbIE METOJbl OLICHKH
TEHETHYECKOT0 Pa3HOOOpas3us M CTPYKTYphI MOMYJSANuid. M3MeHeHue reHo(oHaa MOnyisiuyd KaK
2JIEMEHTAapHOE 53BOJIOLMOHHOE SBJIEHME. 3aKOH TIeHeruyeckoro pasHoBecust [Ix. Xapau, B.
Baitn6epra.

DOnemeHTapHble (akTOpbl (ABIKYIIME CHJIBI) 9SBOJIOUMU. MyTalMOHHBIA Mpolecc.
KomOunaTuBHas u3MeHUNBOCTh. J[pelid) reHoB — ciryyaiiHble HEHANPaBJICHHbIE U3MEHEHUS 4aCTOT
amneneld B nonymsanusx. Jddext ocHoBatens. Dpgexm Oymuiiounozo eopaviuuka. CHudicenue
2EHeMUYEeCKo20 pazHoobpasus: npudunsl u cieocmeus. llposenenue sghghexma Oopetiha cenoé 6
oonbwux u manvlx nonyiayusx. Murpamun. W3onsuus  nomynsuuii:  reorpadudeckas
(mpoctpaHcTBeHHas ), OroJgoruveckas (penpoayKTUBHASA).

EctecTBeHHBII 0TOOp — HampaBIstoIHiA GakTop 3Bomonnud. GOpMBbI €CTECTBEHHOTO 0TOOpa:
IBIDKYIIUH, — CTaOWIM3HMpYIOUIMHA,  paspeiBatomuii  (au3pyntuBHbIA).  [lomoBoit  oTGop.
Bo3HUKHOBEHNE U 3BOJIOUS COLIUATBLHOTO MTOBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHUKPOIBOMIONMHU. Bo3HUKHOBEHHE
MPUCTIOCOOTICHUH y OpraHu3MoB. ApoMopdo3bl U uanoananTauuu. [Ipumepsl mpucnocooIeHud y
OpraHu3zMoB:  Mop¢osorudeckue,  (HU3MOIOTHYECKHE,  OHOXMMHYECKHE,  IOBEIACHYECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOIIOIHH.
WMzonsmust —  xrodeBod  aktop BupooOpasoBanms. [lyrh W crmocoObl  BHI000pa3OBaHUS:
ajutonatpudeckoe  (reorpaduueckoe), CHMIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionan3anus, rudpuauzanys). JaMTeabHOCTb SBOIOIMOHHBIX MTPOLECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBOmOIMOHHOM  Omosiorun B pa3pabOTKE HAy4YHBIX METOJOB  COXPaHEHHUS
Oouopa3zHooOpazus. MHKpPOIBOMIOLNS M KO3BOJIOLHUS Iapa3uTOB M HX XO03s5ieB. MeXxaHu3Mbl
(hopMHpOBaHUS YCTOWYHBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

[Hoptpersr: C. C. YerBepukos, . Maiip.

Tabmuipl 1 cxembl: «MyTallMOHHAs W3MEHUUBOCTHY, «[lonmynslnoHHasE CTPYKTypa BUIA»,
«Cxema mposiBieHuss 3akoHa  Xapau—BaifuOGepra», — «/IBwKymme  CuiIbl  3BOJIOLUMNY,
«OKoJoruyeckass H30JALMsA TONyIsIIMiA  ceBaHCKOM (openn», «['eorpaduueckas H30IALMS
JUCTBEHHUIIBI CUOUPCKOM M JIMCTBEHHHULBI JAaypckoi», «llonmynsiuoHHbIE BOJHBI YHCIEHHOCTU
XUITHUKOB W JKepTB», «Cxema [eHCTBHS €CTECTBEHHOTO oTOopa», «Dopmbl OOpeOBI 3a
CYLIECTBOBAHHEY, «MHayCcTpranbHbIi MEJTAaHU3M», «OKuBbie HCKOIIaEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka KHUBOTHbIX», «lIpenympexnaromas okpacka IKHUBOTHBIXY,
«Dusnonoruueckue agantanun», «lIpucrnocoOlIeHHOCT OPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «Bugsl-gBoitnukuy, «CTpykTypa Buga B npupoae», «CrnocoObl
BuzooOpa3oBanus»,  «leorpapuueckoe  BUp0OOpa3oBaHME  TPEX  BHUJOB  JIAHABIILEHY,



«IKoJornyeckoe BUI000pa3oBaHWE BHJIOB CcHHULY, «[lomumionasr pactenuit», «KamycTHo-
peneyHbI THOPUIY.

Ob6opynoBanue: repbapuM pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yydelna INTHUI[ U 3Beper ¢
IpUMepaMu pPa3JIMYHBIX MPUCIOCOONIEHUH, 4Yydeda MTUIl U 3Bepedl pa3HbIX BUAOB, repbapuu
pacTeHuii OIM3KUX BUI0B, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE H3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopatopuas pabora «lIpucnocoOnenHuss OpraHu3MOB M HMX OTHOCHTEJIbHas
11e71€CO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

KontponsHas pabora 1

Tema 3. Makpo3Bosonusi H €€ pe3yJbTaThl

Meroasl u3ydeHHsT Makpo3BOJIOLMU. [laneoHTONOrnYecKkne MeToabl U3Y4YEHHS! SBOJIOLUH.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

Bbuoreorpaduyeckue Mmeronsl u3yueHus 3Boironuu. CpaBHeHHE GIopbl U (hayHbI MAaTEPUKOB
1 ocTpoBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKN U PEITUKTHL.

DOMOpPHUOIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METOJbI HM3YyUEHHUS SBOJIOIHH.
['eHeTyeckne MexaHU3Mbl HBOJIIOLMKA OHTOTE€HE3a M TOSBICHUS SBOJIOLMOHHBIX HOBILECTB.
['omMonornyHbpie M aHajIOTMYyHbIE OpraHbl. PyniMMeHTapHble OopraHbl U aTaBU3Mbl. MoJeKyIsipHO-
reHeTUYeCKue, OMOXMMUYECKHE U MAaTEMaTUYECKUE METO/Ibl U3YUYEHHUS IBOJIIOLMU. ['OMOJIOrnYHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHS (DUITOTEHETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TipaBUia) IBOMIOIMHU. [Ipunyun cmenvl @ynxkyuii. HeoOpatuMocThb
9BOJIIOLIMU. AfjanTUBHAs paananus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanieBckuit, @. Mroiuiep, J. ['ekkenb.

Tabmumpl 1 cxembl: «DUTOTEHETHUECKUN PSIl JIOMIATN», «APXEONTEPUKC, «3BEpo3yObie
amepel», «Creronedansl», «Punnodure», «CeMeHHbIE MaNOpOTHUKW», «buoreorpaduyeckue
30HBI 3emnu», «/peid kouTuHEeHTOBY», «PenukTb», «HauampHble cTaguu >MOPHOHAIBHOTO
pa3BUTHS NO3BOHOYHBIX XUBOTHBIX», «['OMOJOTMYHBIE M QHAJIOTMUYHBIE OpraHbl», «PyauMeEHTbI»,
«ATaBU3MBDY, «XPOMOCOMHbIE HaOOpbBl uYelOBEKa W LIMMIaH3e», «[JaBHBIE HampaBiIeHUs
3BOJIIOLIMNY, «O011I1Me 3aKOHOMEPHOCTH 3BOJTIOLIMN.

OObopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOIMAEeMbIX OCTaTKOB OPTraHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJOTMYHBIX, PYJUMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. [IpouncxoxneHue U pa3BuTHE )KM3HU HA 3emJie

Hayunbple runoressl NPOUCXOXKACHUS JKU3HM Ha 3emie. AOWOTeHe3 M IaHCHEpPMHS.
JloHay4Hble TPEICTaBIEHUS O 3apOXKAECHUU JKU3HU (KpeanuoHusM). [umore3a MOCTOSHHOTO
camMo3apoKJIeHUs KU3HU U €€ onpoBepkeHne onsltaMu @. Penn, JI. Cnamumannanu, JI. IMactepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tamnbl HeopraHudeckou 3postonuu. IlnanerapHas (reojsormyeckasi) IBOJIOLMS.
Xumudeckasi 3Boonrs. AOGUOTeHHBIM CUHTE3 OPraHUYeCKUX BEUIECTB M3 HEOPraHW4ecKux. OmbIT
C. Musutepa u I'. FOpu. OOpa3zoBanue noimmepoB U3 MoHomepoB. KoanepBarnas runoresza A. .
OnapuHa, runote3a neppuyHoro OynboHa . XonnaelHa, reHerudeckas rumote3a I'. Mémnepa.
Pubosumer (T. Yek) m rtumoresa «mupa PHK» V. T'mnbGepra. dopmupoBanme memOpan u
BO3HUKHOBEHHE IIPOTOKJIETKH.



Uctopus 3emnm u wmeroasl €€ wu3ydeHus. Vickomaemple OpraHUYeCKHE OCTaTKH.
I'eoxpononmorust u e€ Meroabl. OrtTHocuTenbHass W aOCOMIOTHAsE  TEOXPOHOJIOTHS.
I'eoxpoHosornueckast mKasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanbHple 3Tanbel opraHudeckoil 3Boitouud. [losiBieHwe u 3BOMIIOLMS TMEPBBIX KIIETOK.
Opomronusi  Merabonu3Ma. Bo3HuKHOBeHHE TepBbIX d3kocucTeM. CoOBpeMEHHbIE MHKPOOHbBIE
OMOTIEHKH KaK aHaJIOT MepBhIX Ha 3emiie coobmmecTB. CTpoMaTonauThl. [IpoKaproOTHI M 9yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (cuMOUOreHe3). DBOIIOLUUOHHOE TMPOUCXOKIACHUE BHUPYCOB.
[IpoucxoxaeHne  MHOIOKJIETOYHBIX  OpraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TI'pYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tarbl YBOJIONUH BRICHIMX pacTeHHi. OcHOBHBIE apoMOp]o3bl pacTeHuid. Brrxox
pacteHuid Ha cymy. [losiBieHue cHOpoBBIX pacTeHUM M 3aBoeBaHHe UMHU cymiu. CeMeHHbIE
pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHbIE 3Tambl HBOJIOUMU KUBOTHOTO Mupa. OcHOBHBIE apoMoOp(h03bl KUBOTHBIX.
Benzackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBICHHE COBPEMEHHBIX THIIOB. llepBbie XOpaoBbIC
®KUBOTHBIC. JKU3Hb B BOjC. DBONIONMS MO3BOHOYHBIX. [Iponcxoxaenne ampuOuil U penTUIIHA.
[Ipoucxoxaenne MiekonuTawImUXx u 0OTul. [IpuHiun xmodeBoro apomopdos3a. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M NEPUOJIaM: apXei, MPOTEPO30H, Majaeo30il, ME3030M,
KaiiHO30M. OO0mIas XapakTepUCTUKa KIMMaTa M reoJOrHYecKuX mporeccoB. [losiBieHne u pacuser
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro YCIOBUS U BIMSHHE Ha TIa30BbI COCTaB
aTMoCQepBbl.

MaccoBble BbBIMUpaHUsI — SKOJOTMYECKHE KPU3HCHI Mpouwioro. I[lpuumHbl U cieacTBus
MacCOBBIX BbIMUpaHUil. COBpPEMEHHBIH SKOJIOTHYECKHH KPH3HUC, €ro ocobeHHoctu. [Ipobmema
COXpaHeHHs OMOpa3HOOOpasus Ha 3emIie.

CoBpemeHHass cucTteMa OpraHMYecKoro mupa. [IpuHIMIBI KIacCH(UKAIMU OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Tlactep, . . Meunukos, A. U. Onapun, x.
Xonpgein, I'. Mémnep, C. Mumnep, I'. Opn.

Tabmumer u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. Tlactepa mo usydeHuro
camo3apokJeHust ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3Jrtanmbl HeopraHuyeckoit
sBosoMmMy, «l'eoxpoHonmornyeckas mikana», «HauanbHble 3Tambl OPraHUYECKOW 3BOJIOLUNY,
«Cxema 00pa30BaHUsl HYKAPHOT MyTEM cUMOUoOreHe3ay, «Cucrema *)UBOH IpUpob», «CTpoeHue
BUpyca», «Apomopho3bl  pacteHMit», «PuHHOPUTEY, «OIHOKIETOYHBIE  BOJOPOCIH,
«MHOroKJIeTOYHbIE BOoJOpOCny, «Mxu», «[lanopoTHuku», «I'onoceMeHHbIe pacTeHUs», «OpraHbl
LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHPa», «ApOMOP(O3bI KUBOTHBIX»,
«IIpocreiimme», «KumeuHononoctHele», «llmockue uepBu», «UneHuctonorue», «PbIObDY,
«3emHOBOAHBIE», «[Ipecmpikatommecs», «lItunpl», «Mnekonuraromue», «Pa3Butue XU3HH B
apXxemnckoil spey», «Pa3BUTHE KU3HU B MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HHU B MaJ€O30MCKON
ape», «Pa3BuThe KU3HM B ME3030HMCKON 3pe», «Pa3BuUTHE >KU3HM B KaWHO30MCKOM Hpey,
«CoBpeMeHHas CCTEMa OPraHUYECKOTO MUPay.

Ob6opynoBanue: repbapu pacTeHUN pa3IMYHBIX OTAEJIOB, KOJJIEKIIUN HACEKOMBIX, BIIAXKHbIE
npenapaThl JKUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIUM HIJIOKOKHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydesia NTHIl U 3BepeH, KOJJIEKIIMU OKaMEHEJIOCTEeH, MOJIE3HBIX UCKOMAEMbIX, MYJISKI
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.



BupryaabHas JadoparopHasi padora «MopaenupoBanue onbIiToB Mumiepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHH B IEPBUYHON aTMOChepe».

JlabopaTtopHass padora «M3yueHue U omnMCaHUE MCKOMAEMBbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckasi padora «/3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxokaeHue YeJI0BeKa — AaHTPONOreHe3

Paszpnensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBJIEHHE TPEICTAaBICHUM O IPOUCXOXKICHUM 4YeJIOBeKa. Pelnruo3Heie BO33pEHUS.
CoBpeMeHHbIE HAYYHbIEC TEOPUH.

CxoAcTBO uenoBeKa ¢ )KUBOTHBIMHU. CUCTEMAaTHYECKOE MOJI0KEHHUE UyeoBeka. CBUIETENbCTBA
CXOACTBa 4YeJIOBEKa C JKUBOTHBIMU: CpPaBHUTEIbHO-MOpP(OIOrHUecKre, 3MOPHOIOTHYECKHE,
¢busnonoro-6uoxuMHUecKre, nopeaeHueckue. OTauyus yelioBeka OT )KUBOTHBIX. [IpsMoxoxkienue
U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta W BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JBwxymue cuibl (hakTopbl) aHTPONOreHe3a: Ouojorndyeckue, couuaibHbie. COOTHOIICHHE
OHMOJIOTMYECKHUX U COIUAIBbHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE cTaauK aHTpornoreHe3a. PanHue denoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYIBI) U
paHHUE TOHTUABI — OOIIME TPEAKH YeJIOBEKOOOPa3HBIX 00€3bsiH M JIONEH. ABCTPAIONMHUTEKH —
JIBYHOTME TpeAku Joacil. UenoBek yMesblid, NEpBbIE W3TOTOBICHHUS OpyAud Tpyna. Yenosek
MPSIMOXOJALINI M TEpBbI BBIXON JroAeH 3a mpeaensl Adpuxu. YenoBek reiinenbOeprckuii —
o0 MpeloK HEeaHJEPTaIbCKOTO YelOBEKa M YellOBeKa pa3yMHOro. YeraoBek HeaHAepTalbCKUil
KaKk BUJ JIOJEH XOJIOOHOTO KJIMMAara. YenoBeK pa3syMHBIH COBPEMEHHOIO THIA, JEHUCOBCKHM
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u naaeoreHOMUKa.

DBOJNIOIUS COBPEMEHHOTO 4YelioBeKa. EcTecTBeHHBI OTOOp B MOMyNIALUAX 4YEIOBEKA.
MyrtanunoHHslii npouecc U nonuMmopdusM. [lomynsiuoHHbIE BOJHBI, Ipeiid TeHOB, MUTpalus U
«3((eKT OCHOBATEIS» B MOMYIALUIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbmme pacel: eBponeoujHas (eBpasuiickas),
aBCTpajo-HerpouiHas (3KBaTopuaibHasi), MOHTOJIONIHAs (a3UaTCKO-aMepuKaHcKasi). Bpems u mytu
paccerneHusi 4enoBeKa Mo miaHere. EAMHCTBO yenoBeueckux pac. HayuHass HecocTOSATEIbHOCTH
pacusma. [IpucnocoOneHHOCTh 4YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpyKaromed cpeabl. BnusHue
reorpaduyeckoil cpepl u peiida reHoB Ha MOP(OIOrHI0 U PU3NOJIOTHIO YEIIOBEKA.

MexXIUCIUIUIMHAPHBIE  METOAbl B ¢u3nyeckol  (OMONIOTMYECKO)  aHTPOMOJIOTHH.
DBOJIIOLIMOHHAS] aHTPOIIOJIOTUS U TTAJIE0AHTPOIIOJIOT U YeTIOBEUECKUX NMonysiiuil. bruoconuansHble
HCCTIeI0BaHMS TIPUPOIBI yenoBeka. VccnenoBanne KOIBOTIONUHA OMOJIOTHYECKOTO U COIUATIBLHOTO B
YEJIOBEKE.

JdemoncTpanuu

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

Tabmuupt w  cxembl: «MeTonbl  aHTpomnonorum», «['OJOBHOW  MO3r  ueJIoBEKay,
«UYenoBekooOpa3Hbie 00€3bsiHB), «CKeleT dYelloBeKa M CKEeJIeT IMUMIMaH3e», «PyaumeHTs u
aTaBU3MBbD», «/IBWXKylIMe CHIIBI  aHTPONOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJIOBEKa,
«ABcTpasionuTek», «YemoBek ymenblit», «HemoBek NpAMOXOIAUIN», «JIeHUCOBCKHI YeTOBEK»
«Heannepranpupl», «KpoManboHIB, «IIpenku yenoBekay, «ITalbl IBOIOLNAN YeJIOBeKay, «Pacskl
YEJIOBEKay.



O6opynoBanue: MyJSDKM OKaMEHENOCTed, MpeIMETOB MaTepuaibHOW KYyJIbTYphl MPEIKOB
4enoBeKa, penpoaykiuu (dororpadun) KapTHH ¢ MEPOIOTUICCKUMH M OUOJICHCKIMH CIOKETaMu
MIPOUCXOXKACHUS YelIoBeKa, (ororpaduu HAXOMOK HCKOMAEMBIX OCTAaTKOB YEIOBEKAa, CKEJeT
YEJIOBEeKa, MOJENIb 4Yepena 4YelloBeKa M 4eperna IIMMIIAaH3€, MOJENb KUCTH 4YeJIOBeKa M KHUCTH
LIMMIIaH3€, MOJEIH TOpCca NPEIKOB YEI0BEKa.

JlaGopaTopnasi padora «/3yueHue 0COOEHHOCTEH CTPOCHUS CKEIeTa YeI0BEKa, CBI3aHHBIX
C TIPSIMOX0KICHHEM.

IIpakTuyeckas padora «/3ydeHre S3KOJIOrHYECKUX aJanTaluid 4eTOBEeKay.

Kontposbnas padota 2

Tema 6. DkoJi0rvs — HayKa 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB U HAIOPTraHU3MEHHBIX
CHCTEM C OKpYKawlei cpenoi

3apoxaeHUe U pa3BUTHE dKoJOTHH B Tpyaax A. 'ymb6onsara, K. @. Pynse, H. A. CeBepiioBa,
3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3agaun 3x010run. CBs3b SKOJOTHH C IPYTUMHU
HayKaMH.

Metoner akonoruu. [loneBble HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHUHU: MPUPOIHBIC H
naboparopHbie. MogenupoBaHue B 5KOJOTHU. MOHUTOPUHT OKPYXKAIOLIEH Cpesbl: JOKAIbHBIN,
PETHOHANBHBIN U TT00ANBHBIH.

3HauE€HHE OSKOJOTMYECKUX 3HAHMM [UIsl 4YeJOBeKa. JKOJOTMYECKOE€ MHPOBO33PEHHE KaK
OCHOBAa CBsi3eM yeyoBedecTBa ¢ Hpupono. POpMHPOBAHHE OKOJOTMYECKOM KYJIBTYpPHl U
9KOJIOTMYECKON IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpamun

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxembl: «Paznensl skomorun», «MeTonbl sKoiorumy», «Cxema MOHUTOpPUHTA
OKPY’KaloIlel CPeabD».

JlaGopaTopHas padora «/3ydyeHne METO0B 3KOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Dxonornueckue (PaKkTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Kiiaccudukanusi 3K0OI0rH4ecKux
(bakTopoB: abuoTuyeckue, OMOTHUECKHE, aHTpomoreHHble. OOIME 3aKOHOMEPHOCTU NEHCTBHS
skonorunueckux (axrtopos. IlpaBuno munumyma (K. IInpenrens, FO. JIubux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue ¢akropbl. CBeT Kak 3kojormdeckuil ¢akrop. JleficTBue pa3sHBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYNIbl PACTEHUH M KUBOTHBIX IO
OTHOILLIEHUIO K cBeTy. CurHaibHas poib cBera. oronepuoansm.

Temnepatypa kak »sKosiornueckuil Qaxrtop. JleficTBue Temmeparypbl Ha OpPTraHU3MBL.
[TolikmnoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonormueckuid Qaxtop. IlpucmocobneHus pacTeHUN K MOJAEPKAHUIO
BoAHOrO Oananca. Knaccudukarus pacteHuit mo OTHOLIEHHIO K Bojie. [IpucnocobneHus )KUBOTHBIX
K M3MEHEHUIO BOJIHOTO PEXHUMA.

Cpensl oOuTaHWs OPraHU3MOB: BOJHAs, HA3EMHO-BO3AYIIHAS, IOYBEHHAs, TJIyOWMHHAs
MOJAMOYBEHHAS, BHYTpUOpraHuU3MeHHas. (DU3MKO-XUMUYECKHE OCOOCHHOCTH cpel OOWTaHUS
opranu3moB. [IpucrnocobaeHnst OpraHu3MoB K KH3HU B Pa3HBIX Cpelax.

buonornueckue putmel. BHenmnue u BHyTpeHHHE pUTMBI. CyTOUHBIE W TOAMYHBIC PUTMBI.
[IpucmocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHUSIM YCIIOBUH KU3HU.



Kusznennvie ¢Gopmbl opranu3MoB. [loHstue o xuzHeHHOUW (opme. JKuzHeHHbIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKU, KYCTAPHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TPaBBI.
XKuznennrle (OpMBbI JKUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTBL. OCOOEHHOCTH CTPOCHHUS
1 00pasa KHU3HHU.

buotnueckue axkropbl. Buasl 6MoTHUECKUX B3aMMOIEHCTBUNA: KOHKYPEHIIMS, XUITHUYECTBO,
cuMOuo3 u ero ¢opmel. [lapazutusm, Koonepaus, MyTyaau3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpoduueckrne B3ammojeicTBus (Tomuueckue, Gopuueckue, Gadbpudeckue).
3HayeHue OMOTHYECKMX B3aMMOJEHCTBMM AJI CYLIECTBOBAHUS OPraHU3MOB B Cpele OOUTaHMS.
[IpyHIMI KOHKYPEHTHOTO UCKIFOYECHHUS.

JdemMoHcTpanuu

Tabmuupel 1 cxembl: «DKoJOrHYecKue (GakTopbD, «CBETOBOW CIEKTP», «IKOIOTMYECKHE
IPYyNIBbl KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TEIUIOKpOBHBIE KMBOTHBIE», «XOJIOJHOKPOBHBIC
KUBOTHBIEY», «Du3nonornyeckue aganTaluy KHUBOTHBIX», «Cpeabl OOWUTaHMS OPraHU3MOBY,
«buonornueckue putmel», «KusHeHHble HOpMBI pacTeHHi», «Ku3HEHHbIE (HOPMBI KUBOTHBIXY,
«JKocHUCcTeEMa UIMPOKOJIMCTBEHHOIO Jieca», «JKOocHCTeMa XBOWHOro Jeca», «llemu nurtanusy,
«XumunyectBoy, «llapazutuzm», «Konkypenuus», «Cumonos», «KommeHncanuzm».

OO6opynoBaHue: repObapuM pacTeHUHl M IKUBOTHBIX, MPHUCIHOCOOJIEHHBIX K BIMSIHUIO
pa3MYHBIX  3KOJIOTMYECKMX  (DaKTOpoB, repOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHust, repbapuu U KOJUIEKIUHM TEIIOIOOUBBIX, 3MMOCTOMKNX, MOPO30yCTOMYUBBIX PACTEHUH,
gyyega NOTHLL M 3Bepei, repOapuu pacTeHHi, OTHOCAIIMXCS K rurpoduram, Kcepoduram,
Me30(uTaM, KOMHATHbIE PACTEHUS JAAHHBIX TPYII, KOJUIEKIUH KUBOTHBIX, OOMTAIOLIMX B Pa3HbIX
cpemax, repbapul HW  KOJJIEKIMM PpACTEHWH H  JKUBOTHBIX, OOJaNaloOmMX  dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUH KHU3HH, repOapuil U KOJUICKIIMH PACTCHUIN
U KMBOTHBIX Pa3IMYHbIX KU3HEHHBIX (POPM, KOJUIEKLIUU KMBOTHBIX, YUACTBYIOIIUX B PA3JIMUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHas padora «BrisiBieHHE MPUCTIOCOOIEHU OPTaHU3MOB K BIIUSTHUIO CBETA.

JlabopaTtopnasi pabora «BbIsiBIeHHE TPUCIOCOOICHUN OPraHU3MOB K  BIIUSHUIO
TEMIIEPATYPHI».

JlaGopaTtopuass padora «AHaTOMHUYECKME OCOOCHHOCTH pPACTEHHM W3 pa3HBIX MecCT
oOUTaHU.

Tema 8. Jkos0rust BUAOB U MOMYJISALUH

DKOJIOTHYECKHE XapaKTepUCTUKU mnomynauuu. [lomynsmus kak Ouonornyeckas cucrema.
Ponp HeonHOpoIHOCTH cpefpbl, (u3nyeckux OapbepoB M OCOOEHHOCTEH OMOJIOTMH BHUIOB B
(OpMHPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYphl momynasuuid. OCHOBHBIE MOKa3aTeId MOMYJSLIUU:
YHCJIEHHOCTb, TNIOTHOCTh, BO3pAcTHAas U I0JIOBAasi CTPYKTYpPa, POKIaEMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALUS.

OKojorudeckas CTpykTypa nomymsiquu. OLleHKa YHUCICHHOCTH NOmyisinuu. JluHamuka
NOMYJSIMK U €€ peryisiius. buornyeckuit moreHuuan nomyasuuud. MojenupoBaHue JHHAMUKU
nonymsinuu. KpuBble pocta uMcineHHocTd mnonyisuuu. KpuBble BbDkUBaHUS. Perymsmus
YHUCICHHOCTH TMOMYJSALUI: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkonoruyeckue crpaTeruu BUIoB (I- u K-ctpaterun).

[lonstne 00 »oKosormuecko Hume Buaa. MectooOutanue. MHOroMepHas MOJEIb
skosiornyeckod Humm [Ix.M. XatumHcona. Pazmepsl skonorndeckod Humud. [loTeHumanbHas u
pean30BaHHAs HULIH.



Bun kak cucrema nomyndinuid. Apeanibl BUAOB. Buabl M WX KU3HEHHbBIC CTPATETHH.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTH MOBEIEHUS U MUTPAllUi KUBOTHBIX. bronornueckrne nHBa3uu 4yKepoaHbIX
BUJIOB.

JdemoHcTpauuu

IToprper: [Ix. Y. XaTuynHCOH.

TaOmuipl 1 cxeMmbl: «IDKOJOTHYECKHE XAapaKTEPUCTUKHU HOmyssiuuu», «lIpoctpaHcTBeHHas
CTpyKTypa nonyasiuun», «Bo3pactHele nupamuabl nonynauuu», «CKOpocTh —3aceneHus
MOBEPXHOCTH 3€MJIM pa3JIMYHbIMU OpraHuzmMamu», «Mogenb skonorudeckol Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU JKUBOTHBIX.

JlabopaTopHas padora «lIpucrmocoOneHus ceMsH pacTEHUN K pacCeICHUION.

Tema 9. Jkoj10rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3M MeEXIy OpraHu3MaMu B
ouoreHose.

Okocucrema Kak oTkpbITas cucrema (A. J[x. Tercnu). @yHKIMOHANIBHbBIE OJIOKH OPraHU3MOB
B 9KOCHCTEME: IPOIYLIEHThl, KOHCYMEHTHI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu
u cetu. AGuotudeckue 010ku sKocucteM. [TouBel U Ml B sKocucTemMax. KpyroBopoT BelecTts u
IIOTOK SHEPTUU B IKOCHUCTEME.

OcHoBHbIE TIOKAa3aTEJINU 3KOCUCTEMBbl. buomacca u mpoaykuus. DKOJOTHYECKHE MUPaMUIbI
qucen, OMoMacchl U SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @Paykmyayuu. HanpaieHHble
3aKOHOMEPHBIE CMEHBI COOOIECTB — cykueccuu. [lepBuyHble U BTOPUYHBIE CYKLECCHH U HX
IPUYMHBI.  AHTPOIIOT€HHBIE  BO3JIEHCTBUS Ha  Ccykueccuu. KimmakcHoe — cooOIIecTBo.
bropa3znoobpazue 1 MoJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKocucmembl 03€p U pek. IKocucmemvl MoOpeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenell, nyCmblHb.

AHTpOIOT€HHBIE ~ 3KOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Paznuuus — mexnay
AHTPOIIOTEHHBIMU U MPUPOAHBIMU DIKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. 'opojckas ¢uiopa u ¢ayHa.
CuHaHTponu3auus ropojickoit aynsl. buonoruueckoe u Xxo3siCTBEHHOE 3HAYEHUE arpOIKOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B HKOCHCTEMaX.
Ponv kackaonozo sppexma u 6udos-3ouguxamopos (kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPrUM U BELIECTB MEXKAY CMEXKHBIMM SKOCHCTEMaMH. Y CTOHYHMBOCTh
OpPraHU3MOB, MOMYJISIIINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/EHCTBUI.

Mexanusmol  6030elicmeus  3a2pA3HEHUll  PA3HLIX — MUNO08 HA  CYOOP2AHUZMEHHOM,
Op2AHU3BMEHHOM, — NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbl  IKOJIO2UYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTod0I0rusi MOHUTOPHHIA €CTECTBEHHBIX H
AHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencau.

Tabmumpr 1 cxembl: «CTpykTypa OHOIEHO3a», «IKOCHUCTEMa UIMPOKOJIMCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOro Jjeca», «@DYyHKIHOHAIbHBbIE TPYIIbl OPraHU3MOB B HIKOCHUCTEMEY,
«KpyroBopor BemecTB B 9Kocucrtemey, «llenmn mnuTaHua (macTOMINHAS, JAETPUTHASA),



«DJKoJloTHYeCcKass MUpaMua 4ucen», «IKOJOTHYecKas Mmupamuaa OHoMacchD», «IKOoJorudeckas
nupampa sHeprun», «O0pasoBanue Oonota», «llepBuunas cykueccus», «BoccranoBneHue yeca
nocye moxkapa», «JKocucTeMa o3epa», «ArpoueHos3», «KpyroBopor BemecTB U MOTOK SHEPrUH B
arpouieHose», «IIpuMepsl ypOoIKOCUCTEM.

O6opynoBanue: repbapuu pacTeHHi, KOJUIEKIIMM HACEKOMBIX, uydeja MTHUI[ U 3BEpei,
repOapuu KyJIbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENTb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yyenue u onucanue ypOo3KOCHCTEMBI».

JlabopaTopHasi pabora «/I3ydyeHue pazHoOOOpas3usi MENIKHUX IMOYBEHHBIX UYICHHCTOHOTHX B
Pa3HbIX HIKOCHCTEMAaX).

IKCKYypeust «OKCKypcHsl B THIWYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHHMK, Ha
CYXOJOJIbHBIA WM MOWMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCUs B arpO’KOCHCTEMY (Ha MOJIe WIH B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — oOmeruranerapHas o0onouka 3emiid, TA€ CYIIECTBYET MM CYIIECTBOBaja
*u3Hb. PazButue mpencraBieHuii o ouocdepe B Tpynax D. 3iocca. Yuenue B. . Bepuaackoro o
6uocgepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uochepsl ¥ ero PyHKINU.

3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdepbl. OcobeHHocTH OHMOChepsl Kak TiobOaibHOU
skocuctembl. J[uHamudeckoe paBHOBecue B Omochepe. KpyroBopoTsl  BemiecTB U
OMOTCOXMMHUYECKHE ITUKIIBI (YTiIepo/ia, a30Ta). PUTMHYHOCTE sIBIIEHUH B Onocdepe.

3onaneHOCTh OMOchepbl. [lonstue o 6mome. OCHOBHBIE OMOMBI CyIIM: TYHApA, XBOHHBIE
Jeca, CMEIllaHHbIe U IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CABaHHBI, MYyCTHIHU, TPOMUYECKHE Jeca,
BBICOKOTOpBs. Kiumar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

Crpykrypa U (YHKIUS )KUBBIX CHCTEM, OLIEHKA WX PECypCHOr0 MOTCHIHAIa U OnochepHbIX
GyHKIHH.

JdeMoHcTpamun

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

Tabmuuer u cxemsl: «leocthepsr 3emnm», «KpyroBopor azora B mpupoae», «Kpyroopor
yriaepoga B npupoze», «KpyroBopor kuciopoga B mpupoae», «KpyroBopor Boabl B IpUPOAEY,
«OcHOBHBIE OMOMBI cymny, «Kinumarnueckue nosica 3emnn», «Tyaapay, «Taiiray, «CmenianHbIi
necy, «lllupokonucTBeHHBIH Jec», «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudyeckuil nec.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUN KUBOTHBIX.

KonTponbnas padora 3

Tema 11. YestoBek M OKpYyKawlas cpeaa

DKoslornyeckre KpU3UChl M UX MpUUuHbL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpszHeHue
BO3AyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOUM cpeapl. OXpaHa BOJHBIX PECYpPCOB.
Paspymenne moussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpONOreHHOe BO3/ACUCTBHIE HA PACTUTENbHBIN U )KMUBOTHBIN MUp. OXpaHa pacTUTENBLHOTO U
KHUBOTHOTO MHpa. OCHOBHbIE MPUHLUIBI OXpaHbl Mpupoabl. KpacHble kHuru. Ocobo oxpaHsemble
npupoanbie Teppuropun (OOIIT). borannuyeckue caibl 1 300710TMUECKUE MTAPKH.

OCHOBHBIE TIPUHIIMITEI YCTOHYMBOTO Pa3BUTHS YeIOBEUECTBA W TPUPOABI. ParmoHanbpHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHHEe OHOJorHyeckoro pasHoobOpasus 3emnu.  OOmue
3aKOHOMEPHOCTH TJIO0ANBHBIX 3KOJIOTMYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOI'O KpHU3HCa U
€T0 BEPOSITHBIC TIOCIICACTBHSI.

Pa3BuTne METOI0B MOHUTOPHHTA PAa3BUTHSI OMACHBIX TEXHOTEHHBIX TporeccoB. Cucmemmble
uccne0o6anuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.



buonocuueckoe paznoobpasue u ouopecypcol. HayuonanvHvle uHpOpMayuoHHvie cucmemol,
obecneyusarouue 00CMyn K UHGOpMAyuy o COCMOSHUIO OMOENbHLIX 81008 U IKocucmem. OCHOBbL
IKopeaburumayuu dKocucmem u cnocobog 06opvovl ¢ Ouonospexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.
JdemoHcTpauuu
Tabnuuer u cxeMsbl: «3arpsizHeHHe aTMochepbly, «3arps3HeHne THIPOCchephl», «3arps3HeHue
nouBsl», «[lapaukoBbIil 3ddexT», «Ocobo oxpaHsemble NPUPOIHBIE TeppUTOpUN», «Moaenu
YIPABISIEMOTO MUDPaY.
Ob6opynoBanue: hororpadhun oxpaHsAEeMbIX PacTeHHH U XKUBOTHBIX KpacHoil kHuru Poccuiickoit
®enepaunn, KpacHOM KHUTH pErHOHA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHNOJIOTUN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHsS OO0y4aroLMMHCS
MIPOrpaMM CPETHEro O0IIero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIC U TIPEeIMETHBIE.

B cTpyKType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS IPOTPAaMMBbl MO OWOJOTHH BBIACICHBI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHUE 00YUYAIOIIUMHUCS POCCUNCKON TPAXKIAHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOMPECIICHUIO, Haluyue MOmusayuu K
o0yueHHuI0 OUOJIOTHH, YeleHanpasienHoe pa3gumiue BHYTPEHHUX yOekKICHUN IMYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEN U UCTOPUUECKUX TPATULUI pa3BUTHs OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobnocms OOYYAIOIIUXCS PYKOBOACTBOBATbCS B CBOCH JIGATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAaMH, TPUCYIIMMHU CHCTeME OHOJIOTHYECKOTO O0pa3oBaHMs, Haiuyue
npagoco3Hanusi SKOJIOTHYECKON KYJIbTYpPbI, CHOCOOHOCMU CMAagumb LEIH U CTPOUTh KU3HEHHBIE
TIJIaHBbL.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MPOTrpamMMbl IO OMOJOTUU JOCTHUTAIOTCA B E€IUHCTBE
y4eOHOM M BOCIUTATEIbHON MESATENbHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCHUHCKHUMHU
COLIMOKYJIBTYPHBIMHM, MUCTOPUYECKMMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHATBIMH B
oOuiecTBe MpaBWJIaMU W HOPMaMHU TIOBEJIEHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUSI M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMM JMYHOCTH, MAaTPUOTHU3Ma MU
YBa&)KEHHS K 3aKOHY W IIPaBONOPSAKY, YEIOBEKY TpyJda U CTaplieMy IOKOJEHWIO, B3aHUMHOIO
yBa)KEHHsI, 0EPEKHOT0 OTHOLIECHUS K KYyJIbTYPHOMY HAClIEAMIO U TPaJUuIUsIM MHOTOHALIMOHATIBHOTO
Hapopa Poccuiickoin @enepannu, NpUpoOIE U OKPYKAIOIICH cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4yeOHOro mpeamera «buosorHs» IOIKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIuXcs PyKOBOJACTBOBATbCA C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEeHHOCTHBIX OPHEHTAIM, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUINOHHBIM LIEHHOCTSM POCCHICKOro o0lIecTBa, pacuIMpeHne >KU3HEHHOTO
OTbITa U ONBITA JESITENLHOCTU B MPOLIECCE peau3allii OCHOBHBIX HANpaBJI€HUI BOCIUTATEIbHON
NESTENIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaIaHCKOTr0 BOCIUTAHUS:



chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unuu  oOydaromierocs Kak  akTUBHOTO U
OTBETCTBEHHOT0 YWJIEHa POCCHIICKOT0 OOIIECTBa;

OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XCHHE 3aKOHa W
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITENbHOCTH MPU CO3JAaHUHM Y4YEOHBIX MPOEKTOB,
pelneHrH yu4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEIATh COOCTBEHHYIO MO3HIIMIO 110 OTHOIICHUIO K SBJICHUSAM COBPEMEHHOM
KHU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JECUCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JIOZIEH C pa3HBIMU YOCKACHUSMH, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAIBHBIM HIOJIOKECHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHMS Y4YEOHBIX,
[TI03HABATEJIbHBIX U UCCIIEI0OBATEIbCKHUX 3a/1a4, YBAXKUTEIBHOTO OTHOLIEHUS! K MHEHUIO OIIIIOHEHTOB
IIpH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCHICKON TpakJaHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY Hapoy, YyBCTBa OTBETCTBEHHOCTH repes PonuHol, ropaoctu 3a cBou kpai, cBoro Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEAUI0 U MaMSITHUKAM MPUPOJbI, JOCTHKEHUAM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTH OLIEHWBAThH BKJIAJ] POCCHICKUX YUYEHBIX B CTAHOBJICHHE U PAa3BUTUE OUOJIOTHH,
MOHUMAHMUS 3HA4YeHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TIPUPOIBI, B JKU3HH YEJIOBEKa U
COBPEMEHHOI0 00I11eCTBA;

uzaeliHas yoe:x IEHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CMOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHMs, OPUCHTUPYICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MIPUHATHS LEHHOCTEW CEMENHON KU3HU B COOTBETCTBUHM € TPAIULUAMHU HaponoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAA, OOLIECTBEHHBIX OTHOLICHHUIH;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B pPa3HbIX BUIAX HCKYCCTBA, CTPEMIJICHHE IPOSIBIISTH
KauyecTBa TBOPUYECKOW JTMUHOCTH;

5) puznueckoro BocnuTaHusi, POPMUPOBAHUS KYJIbTYPHI 310POBbSl H IMOLMOHAJIBHOI0
Osaromosty4ms:

MOHMMaHWE U peanu3aiys 370poBOro M 0OezomacHOro odpasa *KH3HH (310pOBOE MUTAHUE,
cOOIOICHNE THUTMEHUYECKUX MpaBWJI U HOPM, COAIIaHCUPOBAHHBIM PEXUM 3aHATUN M OTAbIXA,
perynspHas Qpu3ndeckasi akTUBHOCTb), O€peXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUIEHHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;



MMOHMMAaHHE LIEHHOCTH MPaBUJ WHIANBUAYAIBHOTO U KOJIJIEKTUBHOIO O€30MacCHOTO MOBEICHUS
B CUTYallUsAX, YTPOKAIOLIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAaHME TIOCJIEJCTBUA W HENPUATUS BPEAHBIX NPUBBIYCK (YIOTPEOJICHHS aJIKOTOJI,
HApKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0T00HE;

TOTOBHOCTb K AQKTUBHOH JIE€ATENBHOCTU TEXHOJOTMYECKONW M COLMAIIbHON HAIpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TAKYIO €S TEIbHOCTD;

UHTEpPEC K paznuyHbIM cdepaMm NpopecCHOHATBHONW NEeSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIH BBIOOP OyaymIeil mpodeccuu u peaarn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC TTAHBI,

TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAHMIO HA MPOTHKEHHHM BCEH
KHU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTUYECKHU I11eJIec000pa3Hoe OTHONIECHHE K MPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emIe,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpBI: MPHOOPETEHUE OIbITa IUIAHUPOBAHUS
MIOCTYIKOB ¥ OLEHKU WX BO3MOXHBIX IMOCIEICTBUI Il OKPYKAIOIIEH CPeIbl;

OCO3HaHUe T100aIbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHs;

CIOCOOHOCTH MCIIONIB30BATh MPHOOPETaEMBbIC TP U3YUCHUU OUOJIOTUH 3HAHUS U YMEHHUSI TIPH
pelieHnr npoOseM, CBS3aHHBIX C PAalMOHAIBHBIM IPUPOJIONOIb30BAaHUEM (COOJIIO/IEHUE TIpaBUII
MOBE/ICHUS B MIPUPOJIE, HAIIPABJICHHBIX Ha COXPAHEHUE PAaBHOBECHS B 9KOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OMoChephl);

AKTUBHOE HEMPUATUE IECUCTBUI, IPUHOCSIIINX BPEA OKPYKAKOUIEH TPUPOAHOMN Cpeie, YMEHUE
IIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS NPEAIPUHUMAEMBIX AEUCTBUNA U
MpeI0TBPALIATh UX;

HaJIM4YUE PA3BUTOTO OSKOJOTHYECKOTO MBIIIJICHUS,, SKOJOTHYECKOHW KYJIbTYpBI, OIBITa
NESTEIbHOCTH  DKOJIOTUYECKOM  HANpaBJIE€HHOCTH, YMEHHMsS  PYKOBOJACTBOBAaTbCA MMH B
MI03HABATEIbHON, KOMMYHUKATUBHON M COLMAJbHOM NPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOLIECTBEHHOM IIPaKTHUKH, OCHOBAaHHOTO HA JHUalore KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYPBI KAaK CPEACTBA B3aUMOJECHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHUE CHeuuPUKU OUOJOTUM KaK HayKd, OCO3HaHHus €€ poiau B (HOpMHUPOBAHHUU
palMOHATBHOIO HAayYHOT'O MBIIUIEHUS, CO3/IaHUM ILIEJOCTHOTO IMPEJICTAaBICHHUs 00 OKpy’KaroIieM
MHpE KaK O €IMHCTBE IMPUPObI, UeIOBEKa U O0IIECTBA, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHuH npo0sIeM cOXpaHEHHs IPUPOJHOTO PaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OHOJIOTUU JUIsl COBPEMEHHOM IMBMIIM3AIMK: 00ecredeHus
HOBOTO YpPOBHS Pa3BUTHsS MEAWLUHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BBIXOJAA U3 TIII0OATBHBIX
9KOJIOTMYECKUX MpobsieM M obecrieueHus: mepexosia K yCTOMYMBOMY Pa3BUTHIO, PallMOHAILHOMY
MCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B IOJYYEHUH OMOJIOTMYECKUX 3HAHUH B LENAX MOBBIMIEHUs OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYyHKIIMOHAIbHOU
IPaMOTHOCTH 00y4arouuxcs, popMupyemMoi npu U3y4eHur OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJNOB II03HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh II0JlydyaeMble 3HAHMs JUIsl aHanu3a U OOBSICHEHUS SIBJICHUHN
OKPY)KAIOIIEr0 MHpa M MPOUCXOMALIMX B HEM HM3MEHEHUH, YMEHHE JenaTb OOOCHOBAHHBIE
3aKJIIOYCHHUST HA OCHOBE HAyYHBIX (DAaKTOB M HUMEIOIIMXCA JaHHBIX C LEJIbI0 IOJY4eHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIIOJIb30BATh OMOIIOrMYECKHE 3HAHUS U1 PELIeHUs ITpodiieM
B PEANIbHBIX )KU3HEHHBIX CUTYaLMSIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, NOTOBHOCTb OCYIIECTBIATH MPOEKTHYIO H
HCCIIEIOBATEILCKYIO ACSATEIIBHOCTh HHIMBUYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMHU
nOoTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pPe3yibTaThl OCBOCHHS Y4YeOHOro TpeaMera «BHOJOTHS» BKIIOYAIOT:
3HaYMMble  JUIsI  (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOyYArOMIUMXCS  MEKIAMCHUIUIMHAPHBIC
(MeXIpeMeTHbIE) 00IIeHayUHble IOHATHS, OTPAKAIOLIUE LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
crieln(UKy METOJOB IO3HaHUs, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, IHEPIrus,
SBJICHHE, IPOLIECC, CCTeMa, HayuHbIH (DaKT, IPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHNe, HaONI0/IEHUEe, M3MEpPEHHE, HKCIEPUMEHT U JpYyrue); yHHUBEpCalbHblE Yy4yeOHbIE

neictBus  (IO3HaABaTEINIbHBIE, KOMMYHUKAaTUBHbIE,  PETYJISATUBHbIE), oOecrnieunBaromye
¢dopmupoBanre (QYHKIHMOHAIBHOW TI'PaMOTHOCTH W COLMAIbHOM KOMIIETEHIMH OOY4YarolIMXCs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCUHUIITINHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble Y4eOHble JAEHCTBUS B IIO3HABaTEIbHOM U
COLIMAJIBHOM MTPAKTHKE.

B pesynbrate wu3yueHuss OHONOIMHM Ha YpOBHE CpeaHero oOmero oOpa3oBaHHs Yy
oOyyaromierocst OyayT chopMupoBaHBI IO3HABaTeNbHbIE YHHMBEpCaJlbHbIE YdeOHBIE JeicTBuS,
KOMMYHHMKATHUBHbIE YHUBEpPCaJIbHbIE yUeOHbIE JAEHCTBUS, PEryIITUBHbIE YHUBEpPCAIbHbIE yUEOHbIE
NeNCTBUS, COBMECTHASI 1€ATEIbHOCTb.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHS HpPOTrpaMMbl CpPeAHEro oomero oOpa3oBaHUS
JIOJKHBI OTPaKaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOrMYecKHeE IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIHMPOBATh M  aKTYalIM3HpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOEHUHU 3HAHUN NMPHUEMBI JIOTUYECKOTO MBILIUICHUS (aHajIu3a, CUHTE3a,
CpaBHEHHUsA, KiIacCUpUKAIKMKM, OOOOIIEHUs), PACKpPhIBaTh CMBICT OHOJOTUYECKHX TOHATHN
(BBIOENATH WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSIMU );

OINpeNeNIATh 1LEIH JEATeNbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCHUTB PE3YyJIbTaThl IEATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;



UCIOJIb30BAaTh OHMOJOrMYECKHE TMOHATHS s OOBbsCHEHUs (AKTOB M SIBICHUN KUBOH
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTHBHBIC, JI€yKTUBHbIC, [0 aHAJIOTUHU), BBISBIATDH
3aKOHOMEPHOCTH U IPOTUBOPEUYUS B PACCMAaTPUBAEMBIX SBJICHUSX, (OPMYJIHUPOBATH BBIBOJBI U
3aKIIIOYCHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA I IPEJICTaBICHMS CYLIECTBEHHBIX CBS3€H U
OTHOIICHUHA B H3Yy4aeMBIX OHMOJOrMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH paszHOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX UCTOUYHHUKAX;

pa3pabaTrbIBaTh IUIaH PELICHUs NPoOIEeMbl ¢ YUETOM aHAIN3a UMEIOIUXC MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHMBAThb COOTBETCTBHE pE3YJIbTATOB LEINSIM,
OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOpDAMHUPOBaTb M BBIIOJHATH pabOTy B YCIOBUSAX pEAIbHOTO, BHUPTYalIbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJaJIeTh HABbIKAMU Y4eOHO-MCCIIE0BATEIbCKOW M IPOEKTHOM JeATeNbHOCTH, HaBBIKAMHU
paspelieHuss mpobiieM, CIIOCOOHOCTbIO M T'OTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOZOB
pelIeHns IPaKTUYECKUX 3a/]]a4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB II03HAHUS;

WCIOJIb30BaTh PA3JIMYHbIE BUABl JACSITEIBHOCTH II0 IIOJIYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHI0O B Y4YeOHBIX CUTyallMsX, B TOM 4YHCIEe IpU
CO3JIaHMH Y4EOHBIX M COLIMATIBbHBIX IPOEKTOB;

(dbopMHpOBAaTh HAYYHBIA THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBbHOM JEATEIBHOCTH U
AKU3HEHHBIX CUTYaLlUsX;

BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBS3U U aKTyaJU3UpOBaTh 3a]auy, BBIABUIATh TUIIOTE3Y
e€ peleHus], HaXOAUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKJEHUH, 3a7aBaTh apaMeTpbl
U KPUTEPUU PELICHMUS;

aHAJIN3MPOBATh IOJyUYEHHBIE B XOJ€ PELIEHUS 3ala4M PE3yJIbTaThl, KPUTUYECKH OLICHUBAThH
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh IEJICHANPABIECHHBIH TOMCK MepeHoca CpPeIACTB M CHOCOOOB JAEHCTBUS B
poeCCUOHATILHYIO CPEY;

yMETb  NEPEHOCUTh 3HaHWs B  IIO3HABaTEJIbHYI0 M  NPAaKTUUYECKyl0  oO0jacTu
KHU3HEICATENIbHOCTH;

YMETh HHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HWJEHW, MpEAjaraTb OpPUTMHAJIbHBIE TOAXOJbl M PEIIEHUS, CTaBUTH
MpOoOJIEMBI U 3a/1a4H, TOIYCKAIOIMeE albTEPHATUBHbBIE PELICHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOro mnocoous,
HAYYHO-TIONYJISIPHOW JIUTEeparype, OMOJIOTMYECKUX CIIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0asax JaHHBIX, B VIHTepHere), aHamuM3UpoBaTh HH(OPMALMIO Pa3TUYHBIX BHJIOB U (opM
MIpe/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEITPOTHBOPEUYUBOCTD;



(dbopMynpoBaTh 3aMpochl W TMPUMEHATh pa3IMyHblE METOIbl MpU TOUCKE U OoTOOpe
Ononorudeckoit nHGopMaIuu, HeOOXOIUMOH JIJIS BBIITOJIHEHUS yUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAJbHYI0 (GOpMYy MPEJICTaBICHHUS OMOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

WCIOJIb30BaTh HAY4YHBIM S3BIK B KA4eCTBE CpEICTBA TpH paboTe ¢ OUOIOTHYECKOM
uHpopManen: TPUMEHATh XUMHUYecKHe, (U3MYECKHe M MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBL,
dbopMyinbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJb30BaTh U MpPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS W  3alIUTHl  WHPOpMAIUK, HHPOPMAIIMOHHOMI
0€30MMacCHOCTH JTUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMMU:

1) o6menmne:

OCYIIECTBISATH KOMMYHHKAIIUU BO BCEX c(epax KU3HU, aKTUBHO y4acTBOBATh B IMAJIOTE WIIH
JUCKYCCUU TI0 CYIIECTBY 00CYK/1aeMOil TeMbl (YMEHHUE 3a1aBaTh BOIIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENIHO BBITIONHEHUS MpeajaraeMoil 3a/adu, y4uThIBaTb HWHTEPEChl U COTJIACOBAHHOCTh
MO3UIUH IPYTUX YYaCTHUKOB AMAJTIOTA WU JUCKYCCHUH);

pacrio3HaBaTh HEBepOaJIbHBIC CPENICTBA OOLICHNUS, IOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHTYaIlMi, YMETh CMAT4YaTh KOH(MIUKTHI U BECTH
MIEPETOBOPBL;

BIIQJIETh Pa3MYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJEUCTBUSA, MOHUMATh HAaMEPEHUS
APYTUX JIIOJCH, MPOSBISATH YBAKUTEIBHOE OTHOIICHHWE K COOECEAHHMKY M B KOPpPEKTHOW (opme
(bopMyIHpOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh W HCIOJIb30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIAMBUAYAIBHOH DPAaOOTHI TpH
peuieHnrn Ouosornyeckoi MpoOsieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh NPUMEHEHHUS TIPYMNIOBBIX
(dhopM B3aMMOJEHCTBYSI IPU pEIICHUH YUeOHOM 3aa4H;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4jieHa KOJUIEKTHBA;

MPUHUMATH II€TT COBMECTHOM JeSITeTHbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUS
o €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEUCTBHUM, pacCHpelNeisaTh pPOJM € Y4YETOM MHEHUU
Y4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia M KAXKJOTO YYaCTHHKA KOMAHJbI B OOIINI pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpenajaraTb HOBBIE TMPOEKTHI, OIEHMBATh HJIEW C TMO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITH IO3UTUBHOE CTPATETUIECKOE TIOBEJICHNE B PA3IMYHBIX CUTYAIUSIX, TPOSBIISTH
TBOPYECTBO U BOOOpAKEHUE, OBITH MHUITHATUBHBIM.

OBiaieHne YHHBEPCAJIBLHBIMH PeryJ/isiTUBHBIMY /1€ CTBUAMM:

1) camoopranm3amnus:

WCTIOJIH30BATh OMOJIOTUIECKNE 3HAHUS JUTSI BBISIBIICHHSI TPOOJIEM M UX PEIICHHS B KU3HEHHBIX
Y y4eOHBIX CUTYAIIHSIX;



BbIOMPATh HA OCHOBE OMOJIOIMYECKMX 3HAHMU IIEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX M IIOCTYNKAaxX II0 OTHOLIECHUIO K >KMBOM IPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATENbHYIO JI€ATEILHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (GOPMYJINPOBATh COOCTBEHHBIE 337a4l B 00pa30BaTEIbHOMN JESTENbHOCTH U )KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIEeMBbI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEAIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMK1 y4eOHOTO IIPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO LIIMPOKON 3PYIUIMU B Pa3HbIX 00IACTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LEIISIM;

BJIaJIeTh HABbIKAMH [103HABATEJIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN U
MBICTMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMM, UCIIOIB30BATH MPUEMBI pedIeKCcHuu Is
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIM3€E PE3YNbTaTOB ACATEIbHOCTH;

3) npuHsATHE ceds U IPYTHUX:

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

MNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOEHHS cojepxaHusd ydeOHoro mnpenmera «buonorus» Ha
yriIyOJ€HHOM YpOBHE OpPHEHTHPOBaHBbI Ha oOecredeHue MpOoPHUILHOIO O0y4YeHMs O0ydaroLIuXcs
6uonoruy. OHU BKIIIOYAIOT: CHElU(pUUEcKHe JUisl OMOJIOTUH Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
NEHCTBUI 1O OCBOEHMIO, MHTEPIpETalM U IPEeoOpa3OBaHUIO 3HAHWUN, BUABI AEATEILHOCTU IIO
MOJyYEHHUIO HOBBIX 3HAHMM M MX NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, a TAKK€ B peallbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHsle pe3yabTaTsl IPEACTABICHBI 110 TOAAM U3YUYECHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yuyeOHoro npenmera «buonorus» B 10 knacce nomxHel
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECTe U POJM OHOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNUN €CTECTBEHHO-HAyYHON KapTHUHBI MHUpPA, B MO3HAHUM 3aKOHOB MPUPOABI U PELICHUU
po0GJieM palMoOHAIBLHOTO MPUPOIOTIOIb30BAHMS, O BKIIAJE POCCUICKUX M 3apyOexHBIX yYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOM OHMOJOrMYecKHX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMoJIOTUYECKHE TEPMUHBI W TIOHATHS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTabolIMu3M, TIOMeocTas,
CaMOpEeryJslts, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U DPA3BUTHE),
ouonornueckue Teopun (kinerounas teopus T. [lIBanna, M. [lIneitnena, P. Bupxoa, xpomocomHas



Teopust HacieacTBeHHOCTH T. Moprana), yuenust (H. V. BaBunoBa — o meHTpax MHOToo0Opas3usi u
MIPOUCXOXKACHUS KYJIbTYpPHBIX pacTeHUil), 3aKOHBI (€AMHOOOPa3Hsi TOTOMKOB MEPBOTO IMOKOJICHUS,
paciienyieHHsl, YUCTOTHI TaMeT, He3aBUCUMOTO HacieoBaHus I'. MeHens, roMOJIOTHYECKUX PAIOB
B HacyencTBeHHOM n3mMenunBoctu H. M. BaBunosa), npuHIUNIBL (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJAaMM HAyYHOTO MO3HAHMsI, HCIOJIb3YEMBIX B OHOJIOTHMYECKUX
MCCIICIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHCaHUE, N3MEpEeHHEe, HAaOII0IeHNE, SKCIICPUMEHT);

YMEHHUE BBIIENATh CYIIECTBCHHbIC NPU3HAKU: BHPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCIlle OakTepuii, rpubOB, pacTeHUH,
KUBOTHBIX U YeJIOBEKa, CTPOCHHSI OPraHOB M CHCTEM OpPraHOB PACTCHH, KUBOTHBIX, YEJIOBEKa,
MIPOIIECCOB JKU3HEICSITEIBHOCTH, IPOTEKAIOIIMX B OPraHU3Max PAacTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX TMPOIECCOB: 0OMEHa BellecTB (MeTaboyn3M), MpeBpalleHus] SHEprun, OpoKeHus,
aBTOTPO(HOIrO U reTepoTpodHOro TUIIOB MUTAHUSA, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, MEH03a,
ramMeToreHnesa, aMOpuoreHe3a, MoCTIMOPHOHAIBHOIO Pa3BUTHS, PA3MHOXKEHUS, WHIAUBUAYAIBHOTO
pa3BUTH OpraHu3Ma (OHTOT€He3a), B3aUMO/ICHCTBHSI T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPAa;

yYMEHHUE YCTaHABIMBATh B3aUMOCBSA3M MEXAY OpPraHOMIAMH KJIETKH U HX (YHKIUIMH,
CTpPOCHHEM KJIETOK Pa3HbIX TKaHeW M MX (YHKIHUSIMH, MEXKAY OpraHaMH U CUCTEMaMHU OPraHoB y
pacTeHMIA, )KUBOTHBIX U YEJIOBEKA U MX (PYHKUIUAMHU, MEXKIY CUCTEMaMU OPraHOB U MX (PYHKIHUSIMH,
MEXy dTarnaMu OOMeHa BEIIECTB, dTaraMH KJIETOYHOTO LUKJIA U KU3HEHHBIX [IUKIOB OPTaHU3MOB,
ATarnaMu SMOPUOHATIBHOTO PA3BUTHS, TEHOTHIIOM U ()EHOTUIIOM, EHOTHIIOM U (AKTOPaMH CPEIbl
oOUTaAHUS;

YMEHHE BBISBIATh OTIMYUTENbHBIE MPU3HAKH >KUBBIX CHUCTEM, B TOM YHCJIE€ PACTCHHUI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIO0JIb30BATh COOTBETCTBYIOIME ApryMEHTbI, OMOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHE pelniatb OMOJOrHYeCKUe 3a/1a4¥, BBISIBIISTH IPUUYUHHO-CIICJACTBEHHBIE CBSI3H MEXIY
UCCIIETyeMbIMU OHMOJOTHYECKHUMH TPOIIECCAaMU U SIBJICHHUSIMH, JI€laTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBINOJHATH JIa0OpaTOpPHBIE M MpaKTUYECKUEe padoThl, cOOMIOAaTh MpaBWiia HpU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAJIBHBIMH CpPEICTBAMH,
(bopMynupys Lenb UCCIe0BaHus, aHATM3UPOBATh [TOJIyYE€HHBIE PE3YJIbTAThl U J€J1aTh BBIBOIBL;

yMEHHE YYacTBOBaTh B Y4eOHO-HCCIEOBATENHCKONH paboTe MO OHOJOTUM, SKOJOTHH H
MEIULMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAy4YHBIX OOIIECTB, W MYOJMYHO MPEACTaBIATH
MOJTyYeHHbIE PE3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHE OLIEHUBATh 3TUYECKHE ACIIEKThl COBPEMEHHBIX HUCCIIEI0OBaHUI B 0071acTH OMOJIOTUU U
MEAUIHMHBI (KJIOHHPOBAaHKE, UCKYCCTBEHHOE OII0IOTBOPEHHUE, HAIIPABICHHOE U3MEHEHUE TeHOMa U
CO3JIaHH€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BbIOOp Oynymiei mpodeccuoHambHON NesSTeNTbHOCTH B
oOnacTh OMOJIOTHMH, MEAULIMHBI, OMOTEXHOJOTUHU, BETEPUHAPHUH, CEIbCKOTO XO03AHUCTBA, MUILEBON
MIPOMBIIITIEHHOCTH, YTIIYOJIATh MO3HABATEIbHBIH HHTEPEC, HAIPABICHHBIA HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOILIEH Npodeccuu U NMpOoJODKEHHE OHOIOTHYEeCKOro 0Opa30BaHUS B OpraHH3alMiX
cpeaHero nNpogecCuoHaIbHOIO M BBICIIETO 00pa30BaHuUsI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs yueOHOro npeameta «buonorusi» B 11 Kiacce nOMKHBI
OTpaxkaTh:



c(OpPMUPOBAHHOCTH 3HAHUI O MECT€ W POJH OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HAyK, B
(GOpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJBl M PEIICHUH SKOJOTHYECKUX IMPOOJIEM YEIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paIOHAaIBLHOTO MPUPOIOIONIB30BAHUS, U B (POPMUPOBAHUHU [IEHHOCTHOTO OTHOILEHUS K MPUPOJIE,
oOlIeCTBY, YEJNOBEKY, O BKJIAaJ€ POCCHICKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOrOB B pa3BHUTHE
Oouosoruu;

YMEHHUE BIIAJIETh CHUCTEMO OMOJIOTMYECKUX 3HAHWUH, KOTOpash BKIIOYAET OIpPENEeNICHUs M
MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATalONIMX OHOJOTUYECKUX TEPMUHOB M TOHATUH (BUJ,
sKkocucTteMa, Owuochepa), Ouosormueckue Tteopuu (dBomrorMoHHas Teopus Y. JlapBuHa,
CUHTEeTHYECKass Teopus 3Boitonuu), yueHus (A. H. CesepuoBa — 0 IyTSX M HalpaBICHMSX
spomonnn, B.W. Bepuaackoro — o 6uocdepe), 3akoHbI (TeHeTH4YecKoro papHoBecus k. Xapau u
B. BaiinGepra, 3apogsimeBoro cxoxactBa K. M. boapa), mpaBuna (munumyma 0. JIuOuxa,
AKOJIOTUYECKON MUpaMUIbl SHEPTUH ), THIIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepTa);

YMEHHE BIIQJCTh OCHOBHBIMH METOJIAMH HAyYyHOTO TO3HAHHWS, HCIIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIENIOBAHUAX IHKMBBIX OOBEKTOB M JKOCHUCTEM (OMHCAaHHE, HW3MEPEHHE,
HaOII0/IeHNe, IKCIEPUMEHT), CIOCOOAMU BBISBICHHS U OLICHKH AHTPONOTCHHBIX H3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU: BHUJOB, OHOTEOLIEHO30B, SKOCUCTEM U
Oouocdeprl, CTAOMIM3UPYIOIIETO, JBMXKYIIEIO M  Pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpa,
AJUIONATPUIECKOTO M CHMITATPUYECKOTO BUA000pa30BaHus, BIUSIHUS IBIKYIIUX CHJI DBOJIOIMU HA
reHo(OH TMOMYJISIIINK, MPHUCIOCOOJICHHOCTH OpPraHU3MOB K Cpele OOWTaHUs, 4YepeIOBaHUs
HaIpaBJIEHUH 3BOJIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE yCTaHABIIMBATh B3aUMOCBS3H MEXIY MPOLECCAMH SBOJIIOLUH, JABWKYIIMMU CHIAMHU
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPUCIOCOOICHUSIMHI K HUIM OPTaHU3MOB;

YMEHHE BBISBIISITH OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUAOB K
cpene oOutaHus, aOHMOTUYECKUX U OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBS3Eil
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHH B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJOTHYECKYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsi JOKa3aTelbCTBA POJACTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYEeCKHX TIpyII,
B3aMMOCBSI3U OpPTaHU3MOB M CpeAbl OOMTaHUS, €IMHCTBA YEJIOBEYECKHX pac, HEO0OXOAUMOCTH
COXpaHEHHsT MHOTroo0Opa3wsi BHUAOB M DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPHPOIBI H
YeJI0BEYECTBA;

yMEHHUE peuiath OMOJOTMYECKUE 3a/1a4M, BBIBIATH MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXIY
UCCIIEeTyeMbIMU OHMOJOTHYECKUMH TPOIIECCAaMU U SIBJICHHUSIMH, JI€NaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHHWU TIOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATh J1a0OpAaTOPHBIE M MpaKTUYECKUEe padoThl, cOOM0aTh IMpaBuiIa MpU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pYI0BAHUEM;

YMEHHME BBIIBUTATh TUIOTE3bl, MPOBEPATh UX OKCIEPUMEHTAIBHBIMH  CPEICTBAMU,
(bopMyIHpys 1eNb UCCIIETOBAHMS, aHATTN3UPOBATH MOJTyYSHHBIE PE3YyJIbTAThI U JIETaTh BBIBOJIBI;

yMEHHE YYacTBOBaTh B Yy4eOHO-HCCIEIOBATEIHCKONW paboTe MO OHOJIOTHH, JKOJOTHH M
MEIULMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, W MYOJUYHO MPEICTABIAThH
MOJTyYeHHBIE PE3yJIbTAaThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHHE OIIEHWUBATh THUIOTE3bI W TEOPHUH O TPOWCXOXKJACHUM JKW3HU, 4YEIOBEKa U
YeJIOBEYECKNX pac, O MPHYUHAX, IOCIEACTBUSAX W CIIOCO0aX TMPeIOTBpAIleHHs TII00aTbHBIX
W3MEHeHul B buocdepe;



yMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oymymieil mpodeccHoHaIbHON NeITeTbHOCTH B
06HaCTI/I 6I/IOJ'IOFI/II/I, OKOJIOTUH, NPpUPOAOIOJIb30BaHUA, MCAULIUHEI, 6HOT€XHOHOFI/II/I, IICUXOJIOTHUH,
BETEPUHAPUH, CEIBCKOIO XO3SHCTBA, MHUILEBOW MPOMBIIIICHHOCTH, YIIyOJATh MO3HABATEIbHBIN
WHTEpEC, HANPaBICHHBIA HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLICH NMPOPECCUU U TPOJIOJIKCHUE
OuoJIOTNYecKOro 00pa30BaHUs B OpraHU3alMAX CPEIHEro MPOPECCHOHATBHOTO W BBICIIETO
oOpa3oBaHUS.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBOo yacon
Kon
No Hpaxk DJIeKTPOHHBIE
] TPOJI
o/ HaumenoBanue pa3aesioB u THYEC (uudposbie)
TEM NporpamMmmabl Bcero bHBI KHue OﬁpaSOBaTeJILHLIe
" ¢ pador  Pecypchl
pado
bl
ThbI
bubmuoreka [{OK
1 buonorus kak Hayka 1 https://m.edsoo.ru/7f41c29
2
bubnunoreka LIOK
JKuBbIe cCUCTEMEBI U HX
2 2 https://m.edso0.ru/7f41c29
U3y4eHUE )
bubmmoteka IIOK
3 buonorus kneTku 2 05 https://m.edso0.ru/7f41c29
2
XuMHudecKass opraHu3aIis Bubmiorexa LIOK
4 P 10 1 https://m.edso00.ru/7f41c29
KIETKH
2
; CtpoeHue 1 QyHKIHH g ) bubmuoteka [IOK
— https://m.edsoo.ru/7f41¢292
OOMEeH BeIIEeCTB U bubmmoteka IIOK
6 MIPEeBpAIICHUE YHEPTUU B 9 1 1 https://m.eds00.ru/7f41c292
KJIETKE
HaciencrtBennas but6mmorexa [IOK
7 uHpOpMaNus U 9 0.5  https://m.edsoo.ru/7f41c292
peanm3anus €€ B KIIETKE
bubnunoreka LIOK
8 JKM3HEHHBIH LHUKIT KICTKH 6 1 nhttps://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

o Crpoenne 1 QyHKLIUH 17 r bu6muotexa [JOK
OpraHU3MOB . https://m.edsoo.ru/7f41¢c292
10 Pa3sMHOKEHHUE U Pa3BUTHE 8 . L5 Bubmmorexa LHOK
OpraHH3MOB . https://m.edsoo0.ru/7f41¢c292
['eneruka — Hayka o bubnuorexa [IOK
11 HACJIE€OCTBEHHOCTHU U ) 05 https://m.edsoo.ru/7f41c292
M3MEHYUBOCTH '
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1 Bubmmorexa LIOK
HACIICICTBEHHOCTH https://m.edsoo.ru/7f41¢292
13 3aKOHOMEPHOCTH 6 1 Bubmmorexa LIOK
M3MEHUMBOCTH https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
14 I'enernka yenoneka 3 0.5 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
15 Cenekuust opraHu3MoB 4 1 1 nhttps://m.edsoo.ru/7f41c292
16 BuorexHoorus u 4 bubmmnorexa [IOK
CHHTETHUECKAS GO0 https://m.edsoo0.ru/7f41¢c292
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 102 3 13
YACOB I10 I[TPOIT'PAMME
11 KVIIACC
KoanuecTBO 9YacoB
Mpa ' 35ekrponnsie
Ne KTHY
HaumeHoBaHue pa3/ie/ioB U (uudpossbie)
n/ Bceer KoHTpoabh ecKH
TeM NMPOrpaMMbl o0pa3oBaTte/ibHbIE
n 0 ble paboThI e
pa6o pecypchl
ThbI
3apoxIeHUE U pa3BUTHE bubnnorexa [JOK
1 ABOIIOIUOHHBIX 4 https://m.edsoo.ru/7f41cc74
MpeJICTaBICHU B OMOJIOTHI
5 MHEKpO3BOIIONHS U €€ 14 . 5 bubmmorexa LHOK
PE3YIBTATHI https://m.edsoo.ru/7f41cc74
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MakposBomtonus U eé

bubnunoreka LIOK

3 Pe3yIbTaThI 6 https://m.edsoo.ru/7f4lcc74
ITpoucx ok aeHUE U bubnmoreka [JOK

4 Pa3BUTHE KMU3HH HA 3eMile 15 1.5 https://m.edsoo.ru/7f4lcc4
[IpoucxoxaeHue yenoBeka bu6muorexa [IOK

> — AQHTPOIIOTEHE3 10 1 https://m.edsoo.ru/7f41cc74
Oxoyorus — HayKa o bubmmorexa LIOK
B3aMMOOTHOLICHUAX https://m.edsoo.ru/7f41cc74

6 OpraHu3MOB U 3 05
HagOpraHn3MCHHBIX CUCTEM
C OKpYKarolleil cpeaoi
Opranusmel U cpejia bu6mmorexa [IOK

! 00OUTaAHUS 9 1.5  https://m.edsoo.ru/7f41cc74
DKOJIOTHS BUJOB U bubmmorexa LIOK

8 IOMyJIAuMiA 9 0.5 https://m.edsoo.ru/7f41cc74
DKOJIOTrHs COOOMIECTB. bubnnoreka LIOK

9 DKOJIOrMYECKUE CUCTEMBI 12 0.5 https://m.edsoo.ru/7f41cc74
Brocdepa — robanbHas bubanorexa LHOK

10 ’KOCHCTEMA 6 https://m.edsoo.ru/7f41cc74

11 YenoBek U OKpy>Karoias 6 bubnnoreka [JOK
cpena https://m.edsoo.ru/7f41cc74

12 PesepsHOe Bpems 8

BIIEE KOJIMYECTBO YACOB
OBbII{ OJI CTBO HACO 102 e

[10 ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4yecTBo yacos
Ip
No Kontp Zl‘: Jlara DJIEKTPOHHBIE
OJILHBI uudpoBbie
n/  Tema ypoka Bcer CKM  H3y4e
o0pa3oBaTebHbIE
1I 0 e HUA
padot pecypchbl
pao
bl
or
bl
bubnunoreka LIOK
buonorus xak kOMIIIEKCHAsA https://m.edso0.ru/86
HayKa U KaK 4acTb COBPEMEHHOI0 1 2.09 3e6122
oOmiecTBa https://m.edsoo.ru/86
3e632a
bubnunoreka LIOK
2’KuBbie CUCTEMEBI U NX CBOMCTBA 1 4.09 https://m.edso0.ru/86
366564
VYpoBHeBas opranu3aiusi >KUBbIX
P P . 1 5.09
CHUCTEM
bubmuoreka [{OK
https://m.eds00.ru/86
Hcropus OTKpBITUA U U3YUEHUS
Kot 1 9.09 3e6ff0
[UICTIH. BJICTORHA TeOpHit https://m.eds00.ru/86
3e716¢c
Meroasl MOJIEKYJIAPHON U
KJICTOYHOU OMOJIOTHH.
[IpakTuueckas pabota
«3ydeHrne METOI0B KIETOUYHOM
1 A 1 05 11.09
ouozoruu (xpomarorpadus,
anexTpodopes,
muddepeHnmanbaoe
uentpudyruposanue, [1LP)»
bu6nmorexa LIOK
XHUMHUYECKUU COCTaB KIETKHU 1 12.09 | https://m.edso0.ru/86
3e674e
bubnunorexa LIOK
MuHepaibHbIC BEIIECTBA KIETKH,
X BHOMOrHeCKAS DO 1 16.09  https://m.edso0.ru/86
. por 3e674e
Oprannyeckue BenecTBa KJIETKH 1 05  18.09 bu6muoreka [IOK
— 6enku. JlabopaTopHas pabora ' ' https://m.eds00.ru/86



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

«Ob6Hapyx’eHHne 6EJIKOB ¢
MOMOIIBIO KAYECTBEHHBIX
peaKuuii»

3e6h72

CaoiicTBa, KinaccuduKaius u

bubnunorexa LIOK

9 o 6e 19.09  https://m.edsoo.ru/86
YHKIIMH O€JTKOB 366h72
bu6nmoreka [IOK
— YIJIEBOJIBI 3e6870
bubnunorexa LIOK
11 OpraHI/IquKI/IC BCIICCTBA KJIICTKU 25.09 https//medsooru/86
— JIATTU BT 3e6870
Hyxneunoseie kucnotsl. JJHK u
PHK. JIabopatopHas pabora bubnuorexa [{OK
12 «HccnenoBanue HYKIIEHHOBBIX 0.5 | 26.09 | https://m.edsoo.ru/86
KHCJOT, BEIACIICHHBIX U3 KIIETOK 3e6d5¢
Pa3IMYHBIX OPTAaHHU3MOBY
Crtpoenue u ¢pynkiuu ATO.
13 Hpyrue nykieozuarpudochats 30.09
(HT®D)
CexBenupoBanue JIHK. Meroabt bubnuoreka [IOK
14 TCHOMHKH, TPAHCKPUIITOMHKH, 2.10 https://m.edso0.ru/86
MMPOTCOMUKH 3e6d5¢
15 MeTo/bI CTPYKTYPHOH OHOIOTHH 3.10
bubnmorexa LIOK
T https://m.edsoo.ru/86
UIIBI KJIETOK.
16 n 7.10 3e6ff0
POKAPHOTHHCCKAL KIETKA https://m.eds00.ru/86
3e716¢
CrpoeHne 3ykapuoTH4YECKOU Bubmorexa LIOK
kieTku. [IpakTudeckas padora https://m.€ds00.1u/86
17 - P . P . 05 9.10  3e6ff0
«M3y4yeHne CBOWCTB KJIETOUHON https://m.eds00.ru/86
MeMOpaHbI» 3e716¢
18 [ToBepXHOCTHBIN anmapar KIeTK! 10.10
OnHomMeMOpaHHbBIE OPTaHOUIbI bubmuoreka [IOK
kietku. [IpakTrueckas padota https://m.edsoo.ru/7f
19 «3yuenue JIBHKEHHSA 05 1410  41c292
[IUTOTLIIA3MBI B PACTUTEIbHBIX
KJIETKaX»
20 [TosryaBTOHOMHBIEC OPTaHOUIBI 0.5 16.10 Bubmmoreka IIOK
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KJICTKH: MUTOXOHIPHUH,
mactuel. JlaboparopHas
pabota «MccnenoBanue
TUTa3MOJIHM3a U JICTUIa3MOJIN3a B
PaACTUTEIIBHBIX KJIETKAX»

https://m.edsoo.ru/7f
41c292

HemeMmOpanHbie opraHou/ bl

bubnunorexa LIOK
https://m.edsoo.ru/7f

21 17.10
KJIETKU 41c292
bu6nmoreka [IOK
29 Crpoetue 1 GYHKIH s1pa 21.10 | https://m.edsoo.ru/7f
41c292
CpaBHHTEIIbHAS XapaKTEPUCTUKA bubnmoreka [JOK
KJIETOK 3yKapuoT. JlabopaTopHas https://m.edsoo.ru/7f
23 yap paTop 0.5 23.10
pabota «/3yuyeHue cTpoeHus 41c292
KJIETOK Pa3JIMIHBIX OPTaHU3MOBY
ACCUMWISITIHS ¥ TUCCUMHIJISIINS
— JIB€ CTOPOHBI MeTab0IM3Ma.
Tunbel oOMeHa BelecTs.
JlaboparopHast pabota bubnnorexa [JOK
24 JBVieHIE KATATITICCKOi 24.10  https://m.edso0.ru/86
ye 1 3e766c
aKTUBHOCTH (pepMEHTOB (Ha
MIPUMEPE aMHJIA3bl WK
KaTaJia3bl)»
DepMEHTaTUBHBIN XapaKTep
peaxiuii KJIeTOYHOTO
Mmetabonu3ma. JlaboparopHas
pabora «3ydyenue bubnmorexa IOK
25 05 711 https://m.eds00.ru/86
(epMEeHTaTUBHOTO pacHIeTIICHUS 36766¢
MepoKCcHIa BOJIOPOIa B
PaCTHTEIHHBIX U )KUBOTHBIX
KIIETKAX)
B - -
26 eJKU-aKTUBATOPBI U OETKU 1111
UHTUOUTOPBI
. bubmuoreka [IOK
ABTOTpOGHBIH TUTT OOMEHa
27 se GCEB(I) 13.11  https://m.eds00.ru/86
B 3¢7c98
but6mmorekxa [IOK
28 doTocuHTE3 14.11  https://m.edso0.ru/86
3e7c98
Xemocunres. JlaboparopHas bubnuorexa
29 patop 05 1811
pabora «CpaBHEHHE MPOIECCOB HOK
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(bOTOCI/IHTe3a N XECMOCHHTEC3a»

https://m.edsoo.ru/
863e7c98

AHa’poOHBIE OpraHu3Mbl. Bub
opoxenus. JlaboparopHas

bubnunoreka LIOK

30 20.11  https://m.eds00.ru/86
pabota «CpaBHEHHE TPOIIECCOB
3e7aae
OpOKEHUS U JIBIXAHUSD»
bu6nmoreka [IOK
AnpoOHBIE OpraHU3MBbl. DTaIlbl
31 P P 21.11  https://m.edso0.ru/86
HHEPreTUIEeCKOro ooMeHa
3e7aae
DHeprusi MeMOPaHHOTO
39 rpaJleHTa MPOTOHOB. CIEHTes 25 11
AT®: pabora nmporonHont ATO-
CUHTa3bl
bubnunorexa LIOK
33 Peaknum MaTpuyHOTO CHHTE3a 27.11 | https://m.eds00.ru/86
3e796e
. bubnunoreka LIOK
TpaHCKpUIIUs — MaTPUIHBINA
34 28.11  https://m.edsoo0.ru/86
cunre3 PHK
3e796e
bubmuoreka [{OK
35 Tpancnsmus u e€ 3Tarnbl 2.12 https://m.edso0.ru/86
3e796e
KonupoBanue aMUHOKHCIIOT. bubnunorexa LIOK
36 Poaw pubocom B OGrocuHTE3E 4.12 https://m.edso0.ru/86
Oelka 3e796e
37 Opranuzanys resoma y 51>
MPOKAPUOT U DYKAPUOT
38 MonekynsapHble MEXaHU3MBbI 9.12
IKCIIPECCHH T€HOB Y 3YKapHOT
Bupycbl — BHEKI€TOUHbIE
(OpMBI )KHU3HU U OOJTUTraTHBIE bubmorexa [TOK
39 0.5 11.12  https://m.edsoo0.ru/86
napasuthl. [IpakTuyeckas pabora 367540
«Co3/1aHre MOJICITH BUPYCa»
BupycHsble 3a0601eBaHMs bubmorexa [JOK
40 Y . 12.12 | https://m.edso0.ru/86
YeIIOBEKa, )KUBOTHBIX, PACTCHHM 367540
HanorexHomoruu B Onojaorum u
41 16.12
MEIUIIHE
but6mmorekxa [IOK
42 JKW3HEHHBIN LUK KIETKU 18.12  https://m.eds00.ru/86
3e7dc4
43 Matpuunslii cunte3 JJHK 19.12
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Xpomocomsl. JlabopaTopHas

44 pabota «3y4eHre XpoMOCcOM Ha 05 2312
TOTOBBIX MUKPOIIpemapaTax»
bubnunorexa LIOK
45 JleneHue KIETKH — MHTO3 25.12 | https://m.edsoo.ru/86
3e7dc4
Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHast
46 pabora «HabmoieHne MuUTO3a B 05 26.12
KJIETKAaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Perynsnus >kM3HEHHOTO ITMKIIA 9.01
KJIIETOK
bubnuotexa
OK
48 OpranusMm Kak elMHOE LIe0e 13.01 1
P A B https://m.edsoo.ru/
7f41¢292
Tkanu pacrenwuii. JlaboparopHas Bubmmorexa LIOK
49 paborta «3ydyeHue TkaHen 05 1501  hitps://m.edsoo.ru/7f
N 41c292
pacteHuii»
TkaHu KUBOTHBIX U YETOBEKA. Bub6smorexa [IOK
50 JlaGoparopHas pabora 0.5 1601  hitps://m.edsoo.ru/7f
. 41c292
«M3yueHne TKaHEH KUBOTHBIX)
Opranbl. CucTeMbl OpraHoB. bubnmoreka [JOK
https://m.edsoo.ru/7f
51 JlabopaTopHas pabota 05 2001 p
«3yueHue OpraHoB IIBETKOBOTO 41c292
pacTeHus»
bubmmoteka IIOK
52 Ornopa Tesa OpraHu3MoB 22,01  Ditps://m.edsoo.ru/7f
41c292
bubmmoteka IIOK
53 JIBu>KeHHE OpraHu3MOB 23.01 | https://m.edsoo.ru/7f
41¢292
bu6nmorexa LIOK
54 [Tutanue OpraHu3MOB 27.01  Nitps://m.edsoo.ru/7f
41c292
[TuTanure MO3BOHOYHBIX bubmmoreka [IOK
55 XKUBOTHBIX. [InmeBapurensHas 29.01 | https://m.edsoo.ru/7f

CHUCTEMA YCITOBCKa

41c292
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bubnunoreka LIOK
https://m.edsoo.ru/7f

56 JIpIxaHue opraHu3MoB 30.01
41c292
bu6nmoreka [IOK
57 JlbIXxaHne 03BOHOYHbIX 302  https:/m.edsoo.ru/7f
JKMBOTHBIX U YEIIOBEKA 41c292
bubnunoreka LIOK
5g | LPAHCIOPT BENIECTB y 502  https://m.edsoo.ru/7f
OpPraHu3MOB 41c292
KpoBeHocHas cucTeMa brbmorexa LIOK
59 MMO3BOHOYHBIX KHUBOTHBIX U 6.02 https://m.edso0.ru/7f
41c292
YelloBeKa
bubnuoreka [{OK
60 BbiIC/EHHE Y OPraHI3MOB 10.02  Dhttps://m.edsoo.ru/7f
41c292
bubnunorexa LIOK
61 3amHTa Y OpraHu3MoB 12,02  https://m.edsoo.ru/7f
41c292
bubmuoreka [IOK
62 NMMmyHHast cucteMa 4yenoBeka 13.02  Dttps://m.edsoo.ru/7t
41c292
bubnunoreka LIOK
63 Pa3npaxuMoCTh M perynsius y 17.02  https://m.edsoo.ru/7f
OpraHu3MOB 41c292
['yMopasbHast perysisuus 1 brbmorexa [IOK
64 SHIOKDHHHAs CHCTEMA 19.02  https://m.edsoo.ru/7f
41c292
KUBOTHBIX U YEIIOBEKA
bubmmoteka IIOK
DOpPMbI PAsMHOIKCHUS https://m.eds00.ru/86
65 20.02 3e81h6
OpTaH13MOB https://m.eds00.ru/86
3e83le
but6mmorekxa [IOK
https://m.eds00.ru/86
66 [TonmoBoe pa3MHOXEeHHE 24.02 | 3e81b6
https://m.eds00.ru/86
3e831le
67 Metios 26.02  but6mmoreka [IOK
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https://m.eds00.ru/86
3e7fda

I"ameTorenes. OOpa3zoBanue U
Pa3BUTHC IMOJIOBBIX KJICTOK.
JIaboparopHast pabota

bu6nmoreka [IOK

68 3VHCHIE CTDOCHIA TONOBLIX 0.5 27.02  https://m.eds00.ru/86
i P 3e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIperaparax
bubnunorexa LIOK
WNuauBuayaibHOE pa3BUTHE
69 ODFAHIAMOE — OHTOrGHES 2.03 https://m.edso00.ru/86
P 368436
3akJajKa OpraHoB U TKaHEeH u3 bubmmorexa LOK
70 ADOILIICEEX THCTKOB 4.03 https://m.eds00.ru/86
pod 308436
PocT 1 pa3BuTHE )KHBOTHBIX.
JlaGopaTopHas pabota
71 «BbIsBIICHUE TPU3HAKOB 05 5.03
CXOZICTBA 3apO IbIIIei
ITO3BOHOYHBIX KUBOTHBIX)
Pa3smHOXeHHE U pa3BUTHE
pactenuii. JlaboparopHas pabora
72 «CTtpoeHue opraHoB 05| 9.03
Pa3MHOXKEHHUS BBICIIIUX
pacTeHuin»
bubnuoreka [{OK
Ucrtopus cranoBiaeHus 1
73 e — 11.03  https://m.edsoo.ru/86
P K 368612
OCHOBHBIC TIOHSTHS ¥ CUMBOJIBI
bubnmorexa LIOK
reHetuku. Jlaboparopnas pabora
74 ol (rna KaK 0GBeKT 0.5 12.03  https://m.edsoo.ru/86
poO30 OOPERT 368878
TEHETUYCCKUX MCCIICIOBAHUI
3aKOHOMEPHOCTH HACIIEIOBaHUS
pu3HaKoB. MoHOruOpuaHOE
bu6nunorexa LIOK
ckpemnBanue. [Ipakrnueckas
75 " 0.5 16.03  https://m.edso0.ru/86
pabota "H3ydyeHne pe3ynbpTaToB 368878
MOHOTHOPHUAHOTO CKPEIINBAHUS
y Apo3oduist"
HUTOJIOTHYECKHUE OCHOBBI
76 1 18.03
MOHOTHOPHUIHOTO CKPEIINBAHUS
Amnanuzu €€ CKpEIINBAHUE.
77 pyrottiee crpett 19.03
Henonnoe nomuaupoBanue
78 JluruGpuiHoe CKperBaHue. 05 104 bubnunorexa LIOK
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[IpakTryeckas pabora
«M3ydeHue pe3ynbTaToB
JUTUOPUIHOTO CKPEIMBAHUS Y
TPO30(UITBD»

https://m.eds00.ru/86
3e89a4

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI

bubnunorexa LIOK

79 R — 2.04 https://m.eds00.ru/86
AHTHOPHA pett 3e89a4
bu6nmoreka [IOK
CuenieHHOE HacleIOBaHUE
80 DHAHAKOR 6.04 https://m.edso0.ru/86
p 368c60
XpoMOCOMHasI TCOPHS
81 P P 8.04
HACJICICTBEHHOCTH
bubnunoreka LIOK
82 ['enernka mona 9.04 https://m.edso0.ru/86
3e8c60
bubnunoreka LIOK
83 ['eHOTHIT KaK IICIIOCTHAS CUCTEMa 13.04  https://m.edso0.ru/86
3e8c60
I'eHeTHMYECKUIT KOHTPOJIH
84 pPa3BUTHUS PaCTCHUH, )KUBOTHBIX 1 15.04
YyejoBeKa
bubmuoreka [IOK
N3MeHYMBOCTh IPU3HAKOB.
85 16.04  https://m.edsoo.ru/86
Bunn n3sMeHUnBOCTH
3e8efe
MoaubukannoHHas
86 AnpukaL 20.04
W3MEHYHMBOCTh
BapuanuonHsslii psa u
BapHaIMOHHAsT KPUBasl.
JlabopaTopHas pabota
«ccnenoBanue
87 3aKOHOMEPHOCTEH 05 2204
MOIU(PUKAITIOHHOM
n3menynBocTu. [loctpoenune
BapHUAIIIOHHOTO PAJia U
BAPUALIMOHHON KPUBON»
bu6nmorexa LIOK
I'enoTunmuueckass K3AMEHYUBOCTb.
88 23.04 | https://m.edsoo.ru/86
KomOunaTuBHass H3MEHYMBOCTD
3e8efe
MyTtannoHHast K3MEHYUBOCTb.
IIpaxkTueckas padorta
89 P P 05 27.04

«MyTauu y 1po30Quisl (Ha
TOTOBBIX MUKpOIpenapaTax)»
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90

3aKOHOMEPHOCTH MYTAllMOHHOTO
npoiiecca. DJNUTeHETHKA U
SIIUTI'CHOMUKA

29.04

91

I'eneTnka yemoBeka.
[IpakTuyeckas pabora
«CocTaBlicHUEC M aHAIIN3
POIOCIOBHON»

0.5

30.04

bu6nmoreka [IOK
https://m.edso0.ru/86
3e8d78

92

93

94

95

96

MeTtoapl MEIUIIMHCKON T€HETUKN

3HaueHue MEIUIIMHCKON
TCHETUKH B MPEOTBPAILCHUH U
JIEUEHUH T€HETHYECKHX
3a00JIeBaHUI YeI0BEKa

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
JlaGopaTopHas pabota
«3ydeHue copToB KyJIbTYPHBIX
pacTeHuil ¥ IOPOJ] TOMAaITHUX
KUBOTHBIX)

MeTob1 CeNeKIIMOHHOM pabOTHI.
JlaGopaTopHas pabota
«3yueHne MeTo10B CeNeKIUN
pacTeHui»

JIOCTHIKEHMS CEJIEKIUMU PACTCHUI

U KUBOTHBIX. [IpakTHueckas
pabota «[IpuBHBKa pacTeHU»

0.5

0.5

4.05

6.05

7.05

11.05

13.05

bu6nmoreka [IOK
https://m.eds00.ru/86
3e8d78

bubnunorexka LIOK
https://m.edso00.ru/86
3e9214

bubnunoreka LIOK
https://m.edso00.ru/86
3e9214

97

CoxpaHeHnue, n3y4eHue u
WCTIOJIh30BaHNE TEHETUIECKUX

pecypcoB

14.05

98

buortexHoMOTHS KaK HayKa u
OTpaciib MPOU3BOJICTRA.
[IpakTnueckas padbora
«M3ydenne 00bEKTOB
OMOTEXHOIOTHI

0.5

18.05

bu6nunorexa LIOK
https://m.edso00.ru/86
3e9336

99

100

OcHOBHbIE HaNpaBICHUS
CUHTETHYECKON OMOIOrNH

XpOMOCOMHaH U I'CHHas
HHXXCHCPUA

20.05

21.05

101

102

MenumuacKke OMOTEXHOIOT NI

Pe3zepsHblii ypok. [loBTOpeHue,
000011IeHHE, CUCTEMATH3AIAS

25.05

27.05
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3HAHUN

OBIIEE KOJIMYECTBO YACOB I10

28.05
IMTPOTPAMME 102 3 13

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

1. Buonorus. 10 knace: yde6.u1s 061meo0pa3oBaT. opranusauuii: yriuyon. Yposens/ [B.B.
[Taceunuk u np.]; mox pen. B.B. ITaceunuka. — [Ipocsemienue. 2019. — 336¢.: ui. — (Jluaus
KU3HH).

2.buonorus. 11 kmacc: yue6.yist 006meo0Opa3oBar. opranu3aiuii: yriryosn. yposens/ [B.B.
[Taceunuk u np.]; mox pen. B.B. ITaceunuka. — [Ipocsemienue. 2019. — 320c.: ui. — (Jlunus

JKU3HH).

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. Koznosa T.A. O0mas 6uonorus. Metonndyeckue peKOMEHIaliy 10 UCIIOJIb30BAHUI0 yUeOHUKA
B.b. 3axaposa, C.I'. MamontoBa, H.1. Conuna «O6mas 6uomnorus. 10-11 kinaccel» npu u3yd4eHuu
Ouosorun Ha 6a3oBoM U poduIbLHOM ypoBHE — M: JIpod, 2006, 47c.

2. Jlepuep I'.1M1.06mas 6uomnorus. (10-11 xmaccer): Ilogroroska k EI'D. KonTponbHbie U
camoctosarenbhubie padoTel/I".U.Jlepaep. — M.: Dkemo, 2007. — 288c.

3. buonorus 10 knacc: noypounsle miaansl no yueonuky B.b. 3axaposa, C.I'. mamonToBa, H.I.
Conuna/aBr.-coct. T.W. Yaiika — Bonrorpaa: Yuurens, 2007. — 205c.

4. Baxuenko J[.B. COopHuk 3a1a4 1o 6M0I0ruu it aOUTEpUEHTOB, YUaCTHUKOB OJUMIINA U

mKoJIbHUKOB. — PoctoB H/J1: ®ennkc, 2005.- 128 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Wurepuet-pecypesr: http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. TTon6opka untepHeT-
MaTepUAJIOB ISl YIUTENICH OMOJIOTHH TI0 pa3HbIM OHOJIOTHYECKUM Auciminaam. http://school-

collection.edu.ru Enunast kosutekius udpoBbIx 00pa30BaTeIbHBIX PECYPCOB.
















