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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHs uzydenus (10-12
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeametry "buomorus" naér npeacraBieHue o
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHyeT MOCIEAOBATEIbHOCTh W3Y4YEHHUs Y4YEeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpaszoBaHusi, Oyarogaps 4YeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyXarlleil mnpupoaHoit cpene. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue ydeOHOro mnpeamera «buonorus» Ha YriIyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOYydYarOUIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmrero oopazoBanus, B 10—11 -12 knaccax 3Ty 3HaHHS MOJIy4YarOT pa3BuTue. Tak,
pacmMpeHsl W yrayOneHbl OHMOIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusAx, OpraHU3ME YENIOBEKa, OOMIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMHM, IOJYYCHHBIMH OOYUYAIOIIUMUCS TPH H3y4YECHUHU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHO uM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST dKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPraHNYECKOTO MUpa Ha 3emIie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUU, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMONOTHH, AKTYyaJIM3UPYIOTCS 3HAHUS OO0yd4arommxcs Mo OOTaHWKE, 300JI0THH,
aHaTomuu, Qusnonoruu vemoBeka. B 11 -12 kiacce m3ydaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CHEUYUTh  OCBOCHHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUJ,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWoioruu Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHalia B COACPKaHUH MPOTPAMMBI
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOJaEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JIESTEbHOCTH, CBSI3aHHOW C OHMOJIOTHMEHM, WM K BBIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreo1eHos3, onocdepa); 0 BbIIAIOMIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM PA3BUTHS, TE€HETHUKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYaIOIUMUCS  YMEHHUSIMU: CAMOCTOSATEIBHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEITbHOCTH B UPE3BbIYATHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpOIlECCE€ 3HAKOMCTBA C BBIJIAIOMIUMUCSA OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YYAIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroIMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHne 0€30MacCHOCTH JKU3HEAESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUSX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPacKTOPHH, croco0OCTBYyIOIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpemHero obmero obpazoBanms, cocraBisger 204 gaca: B 10 kmacce — 68
yacoB (2 Jaca B Henenmo), B 11 kimacce — 68 yacos (2 daca B Henenio), B 12 kiacce
— 68 yacoB (2 4aca B HEJIEIIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTHUU
OCYUIIECTBJISIETCS ¢ YYETOM cHenu(pUKU €ro COJAEp>KaHHs U HaIlpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3aIUsAX  CPEIHETO
po¢heCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
ABJIIETCSl TIPOBEJICEHUE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
OOy4YaronMXcs B BBINOJIHEHUU MPOEKTHBIX M YYEOHO-MCCIIEA0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX OMPENEISeTCs ydYuTelIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkass ucTopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE M TMOUCKOBBIE HAy4YHbIC HCCICHOBAHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIIJIEHHOCTH, OXPAHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CAaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHniii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [lonarue o 3aBucuMoOu u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUSA Ppe3yJIbTATOB JKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorust KiieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
K1emok. DINEKTpOHHasi MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METONOB KIETOYHON OUOIOTUHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonuMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, (GocpoMnuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnvromephwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpoeHHuE MOJEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi pabora «O0GHapyxeHHEe OCIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopuass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKkapuoTHIeCcKoi KieTku. KiteTounast ctTeHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa — IJIa3MaTHYeCcKoOn
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuto3. Dk3omuTto3. Kiuetounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[utomna3ma. [luto3one. Llutockener. [[Brmxenne nuroriazMel. OpraHoubl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (YHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpeTopHas QpyHkuus ammapata ['onpmku. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KieToK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue U (PyHKUUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enKOBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCIOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE NPOKAPUOTHIECKON KIIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «MccnenoBaHue IasMoin3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «lV3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BelecTB B KieTke. DorocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusiHue pa3inudHbX (HaKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumel Oposkenus. [IpomykTbl OposkeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumst u cxempl: «DoTOoCUHTE3Y», «DHEpPreTUYecKuil oOMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass paGora «M3ydyeHHe  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTaia3bl)y.

JlabGopaTopnasi padora «l3yueHue (epMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6mocunrte3a Oenka. KomupoBanuwe amuHOkucioT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexyiapuvie mexanusmvl IKCNpeccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTHYECKUM), CHHTETUYECKHUH W
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpoMocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nuTokuHe3. buosiornyeckoe 3HayeHUe
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi pabora «HaGnrogeHne MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IPOBOJMAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIUTEINAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPIaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKMBOTHBIX. BHyTpuUnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTtemMa IO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturesbHble Bakyoau. Opransl BblaeneHus. PuiabTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHasg cucrema u pediekTopHas peryjsuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHasi peryisiuys U SHAOKPUHHAA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJET 4YeJIOBEKa»,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuHomnonoctueie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKoTUTaromux», «HepBHas cuctema yenmoBekay, «Pediaexey.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHns Kpaxmana u OeNKoB Mo 1eicTBUEM (EepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrue OpraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBble kieTkH, WM rameTtel. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [1070BBIE JKEE3bl.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUS — HAayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munei
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akymanka TUIaHA CTPOCHHUSI JKMBOTHOTO KaK — Pe3yjbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHuid. OOpa3zoBaHWe CHOp B Ipolecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMmarTo3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKWM3HEHHBIM LHMKI MXa», <« KU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/M3ydyeHue CTpOCHUS MOJOBBIX KJIETOK HAa OTOBBIX
MHKpOIpEnapaTax».

11 KJIACC

Tema 1. Pa3MHOKeHHe M pa3BUTHE OPraHU3MOB

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE NPSMOIO0 M HEMPSMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B NMPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJiiliuy pocTa KUBOTHBIX U ueioBeka. CTaauu nocTaMOpHOHATIBHOIO Pa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodut. Meiio3 B
’KU3HEHHOM 1MKjie pactenuil. OOpas3oBaHue cmop B IIpolecce Meio3sa.
['ameTtorenes y pacteHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX



opranu3moB. J[BoifHOE OIIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIsaIuA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpaIMuA

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkw», «J/IBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTECHHI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIA  IUKII
MarnopoTHUKA», «KU3HEHHBIN UK COCHBDY.

OOopyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKIY.

IIpakTnueckass padora «BpIsIBIECHHE NPHU3HAKOB CXOJCTBA 3APOIBIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 2. I'eHeTHKa — HayKa O HACJEJACTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W Pa3BUTHS TEHETUKM Kak Hayku. PaGoter T
Mennens, 1'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
renetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OcCHOBHBIE ~ METO/ABl  TEHETHKU:  THOPUIIONOTUYECKUH,  IIUTOJIOTHYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl U cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHUS.

JlabopaTtopuass pabora «Jlpozoduna Kak OOBEKT TEHETUUYECKHUX
VCCIIEIOBAHUI.

Tema 3. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



Mounorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHgenss — 3aKoH
ennHOo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [ unoresa 4ucToTh ramer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. TpeTuii 3axkoH MeHens — 3aKOH He3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKoB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICJOBAaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OIPEIEICHUS M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMeTHbl 1oji. ['eHernuyeckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXXECTBEHHBI aUieIM3M. Bj3amMoaelcTBHE HEaICIbHBIX TI'€HOB.
KommemeHntapHocTh. Onuctas. [lonmmmepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TaK)Ke (PU3MOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (YHKILIMIA.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnyeckue acmeKkTbl KOHTPOJS U
M3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpOoil 3akoHbl Menaens», «Tpetuit 3akoH
Mengens», «AHanusupymollee CKpemuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrernyieHHOE HAacle0OBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka monay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHO>XECTBEHHBIN alJICIN3M», « B3auMo1eliCTBHUE T'€HOBY.

O6opynoBanue: MojeNb i JEMOHCTpAalMUd 3aKOHOB €IMHOO0Opasus
ruOpuI0oB TEPBOrO IMOKOJIGHWST W PACIICIUICHHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb IS
JEMOHCTPAllUM CLETUICHHOTO HACJEeNOBaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKPEIMBAHUSA y IPO30(DUIIBD».

IIpakTuyeckas  padora  «l3ydyeHue  pe3yabTaToB  AUTHOPUIHOTO
CKpEIIMBaHUA Y 1PO30(DUIIBD».



Tema 4. 3aKoHOMEPHOCTH U3MEHYHMBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanmonHas u3MeHUYMBOCTh. Poib cpeasl B opMUpOBaHUU
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuauuoHHas kpuBas (B. Horamncen). CoiicTBa MOauuUKalMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUNIMYECKON N3MEHUYMBOCTU: KOMOUHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJTHOTO BUA.

MyTrauuoHHass W3MEHYMBOCTb. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTaluMHh. SaepHble W
HUATOIUIa3MaTHYeckue myTtanuu. COMaTUYEeCKUE W MOJIOBbIE MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKHX pSAJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEHYHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuupt u  cxembl: «Bugsl usmeHumBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeIoBeKay, « Buasl MyTammii.

O6opynoBaHue: XMBbIE W TepOapHBIC DK3EMIULSIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Myranuu y aApo3odusibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema S. I'eneTnka 4esioBeKa

Kapuorun uvenoseka. MexayHapoaHas mporpaMma HMCCIEI0BAHUA T€HOMA
yenoBeka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIN3HELIOBBIN, HUTOTC€HETUYECKUN, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpEIEIICHHE r€HOTHUIA!



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbie 3a00JIeBaHUs YeslOBEKA. [ €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM MPEeapacloyioKEHHOCTHIO.
3HaYeHNE MEAULUHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUH T€HETHYECKHUX
3a0oyieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUUYECKUE acCNEeKThl UCCIEAOBAHUN B
00J1aCTH peTaKTUPOBAHHUS TEHOMA W CTBOJIOBBIX KJIIETOK.

['enetnueckre (akTOpbl TOBBIIMICHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpanun

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETHUKU
yesioBekay, «l eHeTnyeckue 3a00IeBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 6. Cerekuust OpranusMoB

JloMecTukanust W CceleKuus. 3apOoKIACHUE CEJNEKIMU W JIOMECTUKAIIHH.
VYuenne H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHUM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menHumBocth H. . BasumioBa, ero 3HaueHue Is
CEJICKIIMOHHOM pabOThI.

Metonpl ceneknMoHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanue
npousBoauTENed MO MNOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PagyanOHHBIN M XUMUYECKAM MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranu3moB. lcmonp30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOIOB
pexomOuHanTHBIX JIHK 1151 ostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIIUH.

[Tomyuenue MOJTUTLIIOUIOB. BuyTtpusnaosas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WM  WHOpuauHr.  HepojacTBeHHOe
CKpelMBaHue, Win ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PACTCHUHN U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'eHETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUU U
UX JUKAX pOAWYEH IS CO3MaHUS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpamenue u ynpasgieHue
2eHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX



8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHOI02UlI.

JleMoHCTpaIMuA

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxesinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuib! u cxembl: «L{eHTpBI IPOUCXOKICHUS U MHOTO00Pa3us KyJIbTypPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metogpl cenexuun», «OtnanéuHas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi padora «/3yuyeHne COPTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKekypcusi «OCHOBHBIE METOABI M JOCTHXKEHUSI CEIIEKUIHWH PACTEHUN U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 7. BUOTEXHOJIOTWSI M CHHTETHYECKAsl OHOJIOTUSI

OOBEKTHI, HMCTOJB3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHBIE W TKaHEBbHIE
KYJIbTYpBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOMYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOjee. Mukpoouosoruueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
texHosoruii. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB IEJIEHANPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
*KUBOTHBIX. KpmoOGanku. Comaruyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorene3. lcmonb3oBaHue ramiouoB B CelEKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
ANIEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METOJI TpaHCIUIAaHTALUU SIAEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUSA U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass W TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHCTpyupoBanue pekomOouHantHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXEHEPUH.
DKOJIOTUYECKHUE W ATUIECKUE TTPOOTIEMbI T€HHON MHXCHEPHUHU.



Menununckue 6uorexnonoruu. [loctrenomuas mudposas mequiuna. [TLP-
JMAarHocTukKa. MeTaOoJIOMHBIN aHalu3, T€HOLUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoIauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutened OPBU, ycTaHOBiIEHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanumn

Tabnunp! 1 cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nH)eHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAas IPOU3BOJIWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

Tema 8. 3apo:xneHue W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHH B
omnosioruu

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1ue cuitel 9BoJTonK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHMW3MOB, HACIEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYILLECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBosmonun (CTI). HelitpanbHas
Teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorug. 3HAYEHHE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JemoHcTpanuu

[Toptpetsl: Apuctotens, K. JInnnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoi mpupoasl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NpPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. JlapBunay, «DopMbl 00pbObI
3a cymectBoBaHuey, «lloponabr romy6eit», «MHorooOpa3ue KyIbTypHBIX (POpM
KarycTb», «[lopoabl qoMaHUX KUBOTHBIXY, «Cxema 00pa30BaHUs HOBBIX BUJOB



(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLII.

Tema 9. Mukpo3Boonus u eé pe3yabTaThbl

[TonmynsAnus Kak 3JIEMEHTAapHas €IWHHLA 3BOJIOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl HoOmyssiuuid. M3meHeHue
reHooHAa TOMYJSIUK KaK d3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (HAKTOPHl (IBMKYLIME CUJIbI) 3BOJTIOLUUM. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuUMBOCTh. [lpelip TeHOB — ciyvaiiHble
HEHANpaBJICHHbIE W3MEHEHMsS YacTOT ajulesied B  Homyauusx. OPQexr
OCHOBAateNsl. Jpgpexm oOymuliounoeo zopaviuwika. CHUMCEHUE 2eHemUYecKo20
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢ppekma Opeiigha 2enog 6
bonvuux u  manvlx  nonynayusx.  Mwurpanuu.  M3onsums  mOMyJISIU:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0ruuecKast (penpoyKTUBHAs).

EctecTBeHHBII 0TOOp — HamnpaBigiomuil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIHUWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUH.
Bo3HuKHOBEHHE  MpUCNOCOOJEHU y  opranu3sMoB.  Apomopdo3bl U
yuanoanantauuu. Ilpumepsl npucnocoOieHuil y opraHu3MoB: MOpP(]OIoruyeckue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BugooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMOIMU. M3omsamus — kimodeBord (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJMILIOWIU3aLus,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl (GOpMHUPOBaHUS OMOJIOrMYECKOTO pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBHOBI C HEl.

JdemMoHcTpanuu

[Toptpetsrl: C. C. YeTBepukos, 3. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymiue
CHJIBI 3BOJIOLUNY, «DKOJIOrMUECKas W30S MOMYyJIAUUNA CeBaHCKON (dopenmny,
«['eorpapuueckass M307AUS  JIUCTBEHHULbI CHUOMPCKOM U JIMCTBEHHMIIBI



naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEHCTBUSL €CTEeCTBEHHOro oTOopa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBnycrpranbablii MenaHnu3m», «JKuBble uckonaemslie», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaronias OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB u €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BUAa B
npuposie», «Crnocobsl BuaooOpazoBanus», «l eorpaduueckoe BUI000pa3oBaHUE
TpEX BUIOB JaHMABIIICH», «IKOJIOTHYECKOE BUI000pa30BaHUE BHUIOB CHUHUID),
«ITomumnouasl pacTeHuit», «KamyctHo-peneunblii rTuOpu.

Oo6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL U
3BEpell C MNpUMEpaMH Pa3IMYHBIX MPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMH CIIOCO0AMU.

Jlabopatopuasi pabora «BbisgBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlabopaTtopnass  pabdora  «lIpucmocobneHuss  OpraHu3MOB M UX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPUIOY.

Tema 10. MakpodBoJironusi 4 eé pe3yJibTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIOLMHU. [lalleOHTOJIOrMYECKUE  METOMBI
u3ydyeHus oHBomouuu. IlepexomHsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue metonasl u3yudeHus spomonuu. CpaBHeHHE GIIOpbl U
(dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PEIIUKTHIL.

OMOpPHUONIOrHYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  QHAJIOTUYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonornynbie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOJONUU. [IpuHyun cmenvl QyHKYUl.
HeoOpatumocTs 3Bommonnu. AnantuBHas paiuanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLIM Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkeb.



Tabmumpl U cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAANn», «APXEONTEPUKCY,
«3Bepo3ybbie  smepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJIOTWYHBIE OpraHb, «PyIuMeHTBI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYelloBeKa M IUMMaH3ey», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA T'OMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIHUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKLIIUN HACEKOMBIX.

Tema 11. IIpoucxo:kaeHue u pasBuTHE )KM3HU HA 3eMie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSIHHOTO CaMO3apO0KICHU )KU3HU U €€ ONpoBepKeHHe onbITamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienne >xM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHu4eckux BemecTs n3 Heopranudeckux. Ombitr C. Mwumepa u I'. HOpu.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Onapuna, TunoTe3a nepBuyHoro OyiaboHa J[x. XomnaeitHa, reHeTUYECKas TUIOTE3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HauvanbHbie »Tanbl opraHudeckoud sBomouuu. [losBiaeHHe © 3BOTIOUUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboiau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomatonuTtsl. [IpokaproThl 1 3YKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOreHe3). IBOIIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cymy. IlosBiieHue CIOPOBBIX pAacTeHUM U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IponcXOXKaeHrne NBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHbIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUmoB. [lepBbie XOpaOBBIE KUBOTHBIC. JKH3HB B BOZAE. DBOJIOLHS ITO3BOHOYHBIX.



[Tpoucxoxnenne amuoOuit u pentuanid. [IporcxoxaeHne MICKONMUTAOMUX U
nturl. [lpuanun xmodeBoro apomopdoza. OcBoeHne O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pasutne Xu3HM Ha 3eMje MO ’paM W MEepUodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KkaiHO30i. OOm@as xapakTepucTHKa KiIuMara u
reoJornyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUAC HA Ta30BbII COCTaB aTMOC(HEPHI.

JdeMoHCcTpaMuA

[Toptpetsr: @. Penu, JI. Cnayutanuanu, JI. Ilacrep, 1. 1. Meunukos, A. W.
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabnuie u cxembl: «Cxema omnbita @. Penny», «Cxema onswita JI. [lactepa mo
M3YUYCHUIO CaMO3apOoXKJIeHUs Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Talbl OPraHUYecKo IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOunoreHeza», «CucremMa XUBOM NpUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroxksieTounble  Boaopocim», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbey,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe XU3HU B
apXxeuckom spey, «Pa3BuThe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
MAJIE030MCKOM 3pey, «Pa3BuTne )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WUIJIOKOXKHUX, CKEJEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJBKH OpPraHHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas  Jsa0oparopHasi pabdora «MoaenupoBaHue — OIBITOB
Munnepa—tOpu 1o u3ydeHuto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSIUHECHUM B
MEePBUYHOM aTMOchepey.

JlabopaTopnass pa6ora «l3yueHue W oOmNMCaHWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «V3ydeHue OCOOCHHOCTEH CTPOCHUS pPACTCHUI
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydyeHne ocoOEHHOCTEN CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX».



12 kaace

Tema 1. Ilpouncxoxaenne u pa3BuTHE )KU3HU HA 3emJie

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITpouuioro. llpuyunHsl n
CJIIEACTBUSA MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN HKOJOTHMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenusi 6Mopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHass cUCTeMa OpraHudeckoro mupa. [IpuHiunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpaMuA

[Toptpetsr: ®@. Penu, JI. Cnayutanuanu, JI. Ilactep, M. 1. Meunukos, A. U.
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabnuie u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YUYCHUIO CaMO3apOoXKJIeHUs Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONOUUN»,  «['€oXpoHOIOrMYecKass  IIKaliay,
«HauanpHble 3Talbl OPraHUYecKo IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOunoreHeza», «CucremMa XUBOM NpUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroxkJierounsle  Bogopocin»y, «Mxwu», «llanmopoTtHukm», «lojloceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbey,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «IItuupy, «Mnekonuratomme», «Pa3Butne Xu3HU B
apXxenuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XU3HU B
MAJIE030MCKOM 3pey, «Pa3BuTne )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuud PacTEHUM PpPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPraHUYEeCKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas JsaGoparopHasi padora «MojenupoBaHue — OIBITOB
Munnepa—tOpu o u3ydeHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTUHECHUM B
MEePBUYHOM aTMOchepey.

Tema 2. IIponcxoxaeHne 4eJa0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METOIbl aHTPOIIOJIOT U H.

CraHOBJICHME TPEICTABICHUN O MPOUCXOXKIACHUM YeJIOBEKa. PenurnosHeie
BO33peHUs. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBujerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU31U0I0Tr0-OMOXUMHYECKHUE,



noBesieHueckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JIBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruHYecKre, ColfuaibHbIE.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIC CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBeKOOOpa3HbIE O00E3bSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTHU/IBI — OOIIME MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
J0/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MPpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenoBek reipenpOeprckuii — 0oOmME  MpeNioK
HEaHIEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KJMMaTa. YeloBEK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TasleoreneTrka u rajieOreHOMHKA.

DBOJIIOLMST COBPEMEHHOTO 4ejloBeKa. EcTecTBeHHBI OTOOp B MOIYJISLUSAX
yejgoBeka. MyTalmoHHbIN mponiece u nosumopdusm. IlonmynsimoHHbIE BOJHBI,
Iapeiid reHoB, murpauus U «3PQGEKT OCHOBATENS» B MOMYJSLUHUAX COBPEMEHHOIO
YEJI0BEKa.

Yenoseueckne pacel. [loHstue o pace. bombime pacel: €BponeouIHass
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaANbHASs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMss U myTu paccesieHHs 4YelIOBeKa M0 IJIaHeTe.
EnvacTBO  yenoBeueckux pac.  HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpY)KAIOIIEH Cpebl.
Brnusaue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETOBEKA.

MexauciuuIuiMHapable  MeToAsl B (u3uYecko  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YEJIOBEUECKUX MOMYJIAMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJIBI YEIOBEKA.
HccnenoBanrie K03BOTIOLMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB», «CKENeT dYeloBeKa M CKEJNeT IITUMIIaH3ey,
«PyauMeHTBI U aTaBU3MbD, «/IBUKYIIME CUIIbI AHTPOIIOTEHE3a», «DBOIIOIMOHHOE
JIPEBO  YEIOBEKa», «ABcCTpajnonutek», «UYUenoBexk  ymenbii», «YemoBek
MPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbuby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHU YEJIOBEKa», «Packl ueoBeKkay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, NPEAMETOB MaTepualibHOU
KyJbTYpbl TIPEAKOB 4YeJlOoBeKa, penpoaykiuu (dortorpaduu) KapTUH C



MU(POJIOTUYECKUMU U OHOJIEHCKUMH CIOKE€TaMHU TPOUCXOXKACHHUS UYENOBEKa,
doTorpaduu HaXOJOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKENET YeJI0BEKa, MOJIEIb
yepena 4YeloBeKa M 4Yepena IMIMMIIAH3€, MOJENb KHCTH 4YEJIOBEKA U KUCTHU
HIMMITaH3€, MOJEIHN TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopuass paGora «l3yueHue o0cCOOCHHOCTEH CTpOEHHUs CKeJeTra
YeJI0BEKa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEI0OBEKay.

Tema 3. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJIOPTraHU3MEHHBIX CHCTEM C OKPY/KaKIel cpeaou

3apoxaeHre U pa3Butue skojorud B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbl skosoruu. IloneBble HabOMOIEHUS. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpOAHBIE W JiabopaTopHble. MoJeTupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIEN Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HAaYeHUE DOKOJIOTMYECKHX 3HAHUM JUIA  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3E€M 4YenoBedecTBa ¢ npupogor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynee, H. A. Cesepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3gensl skomorum», «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEIbD.

JlaGopaTopHnas padora «3yueHnune METOJIOB AKOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 4. Opranusmsl U cpea O0MTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kimaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpooreHHbIe. O01ue
3aKOHOMEPHOCTH JIEUCTBUS dKojoruueckux (axropos. IlpaBuino munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak »Kojorumdeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTHYECKHE TPYMIIbI
pacTeHUil W JKUBOTHBIX [0 OTHOIICHWIO K cBeTy. CuUrHajibHas pojib CBeETa.
DOTONEPUOIU3M.

Temmneparypa kak oskonorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKuI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.



Bnaxnoctes kak skonormyeckuit Qaxrtop. I[IpucmocoOneHus: pacteHuii K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukaiusi pacTeHHI MO OTHOILIEHHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyILIHAs, [TOYBEHHAs,
rnyOMHHAs  TOJINOYBEHHAsA,  BHyTpUOpraHusMeHHas.  DPU3MKO-XMMHUYECKUE
0COOCHHOCTH cpei oOuTaHusl opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
YKU3HH B pa3HbIX Cpeiax.

buonornyeckne putMmbel. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roauusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnenneie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (QopMme.
KusHeHnHble POpMBI pacTEHUM: 1E€PEBbS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHL,
re00MOHTHI, a3p0OUOHTBI. OCOOEHHOCTH CTPOECHUS U 00pa3a KU3HU.

buotnueckne (bakTOpBHL. Bunpr  OMOTMYECKMX ~ B3aUMOJCHUCTBHIAL:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTYyajJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpodpuueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢abpuueckue). 3HAUYCHUE
OMOTMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPIraHHW3MOB B Cpele
obOutanus. [IpyHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCTpauumn

Tabmupl 1 cxeMmbl: «OKosornyeckue (axkTopsl», «CBETOBOH CIEKTPY,
«ODKOJOTMYECKHE TPYMIbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl O0OWTaHWS OpPraHuU3MOB», «bHOJOTrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenuit», «KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOrO Jieca», «Lenn
NUTaHus», «XunHudectBoy, «llapasutusm», «Koukypenmus», «CumoOuosy,
«Kommencanuzm».

O6opynoBanue: repOapuu pacTeHUH U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PaKTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHMI, CBETOJIOOMBBIC, TEHENIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE PAaCTEHUS, repOapuy U KOJJIEKLIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PACTEHUM, uydesia NTUIl U 3Bepeld, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYMI, KOJUIEKIUHU KMBOTHBIX, OOUTAIONIUX B pa3HbIX Cpenax,
repObapum M KOJUIEKUMM PpAaCTeHHAd U JKMBOTHBIX, OOJaJAalOUNIMX 4YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBHM >XKM3HH, Tepbapuu u



KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTtopnasi pabora «BbisiBIeHHEe NOpHUCTOCOOJEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA».

Jlabopatopuasi padora «BblsiBIeHHe MNPUCTIOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopatopHass padora «AHATOMHYECKHE OCOOCHHOCTM PACTEHUN U3
Pa3HBIX MECT OOUTaHUS.

Tema 5. Iko10rvsi BUAOB M NOMYJIAUI

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  TOILYJISLHH. [Tomynsimuss ~ Kak
Oononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0CcOOEHHOCTEW OMOJIOrMH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHass M II0JIOBAasl CTPYKTypa, pOXKAAeMOCTb, IPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoJioruueckas CTpykrypa nonyisiuud. OLeHKa YUCICHHOCTH MOIYJISIIUH.
JlunaMuKa momyssiuu U €€ peryisiuus. bUoTHYecKuid NMOTeHLHANl MOMYJISLHUU.
MopenupoBaHue TUHaAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 HKONOrMYECcKO HuIIe BHuaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiormueckon Humm Jx.M. XartumHcoHa. Pasmepbl 3konorndeckou
Huiy. [ToTeHnnanbHas U pealTn30BaHHAas! HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M MX KU3HEHHBIE
CTpaTEeruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosornueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

IToprper: . M. XaTuynHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa mHomyjsiqun», «Bo3pacTHble  NHpaMubl
nonyysiiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzMamun», «Mogeib 3kosiornaeckon Humu k. M. XatunHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIUU KUBOTHBIX.

Jlabopatopuass  pabGora  «[lpucnocoGneHuss ceMsH pacTeHHd K
PACCEIICHUION.

Tema 6. Jxosorust coo01ECTB. IKOJIOTHYECKHE CHCTEMBbI.



CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). DOyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckne 1nenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [TouBBI ¥ MBI B AKOCUCTEMaX. KpyroBOpoT BEmIECTB M TTOTOK YHEPTUHU
B DKOCHCTEME.

OcHOBHBIE  TOKa3zaTelu  JKOCHUCTeMbl. buoMacca u  MOpPOAYKIMS.
DKOJIOTUYECKHe MUPAMU/IbI Urucell, OMOMaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBUUHBIE U
BTOPHYHBIE CYKIIECCHM W WX TPUYUHBL. AHTPOIOTCHHBIC BO3JICUCTBHUS Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaHBIE YKOCUCTEMBI. JKOCUCmeEMbl 03EP U peK. DKocucmemvl mMopell u
oKkeanog. Ixocucmemvl MyHOp, 1€C08, CMenel, nyCmbitb.

AHTPOTIOTEHHBIE HAKOCHUCTEMBI. ATpO’KOCHCTEMa. ATporeHo3. Paszmmuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opojckas
bnopa u ¢ayna. CuHaHTpomnuzalusi TOpojckoil ¢ayHbl. buonoruueckoe wu
X035HUCTBEHHOE 3HAUCHNE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 (yHKYUOHUpOBaHuu 3Kocucmem. TlepeHOC SHEPTUU U BEIISCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOIMYJISLNN U Y9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmwi 8030€eliCmaus 3GepA3HEHULl PA3HbIX munos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  6030€UCMEUSL.
MeTo1010THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKOocHCTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OpraHu3MoB B 3KocHucTeMe», «KpyroBopoT BELIECTB B SKOCHCTEME,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAS TUPAMHUIA YHCEID,
«IKonoruyeckas mupamua OMOMACChI», «IKOJIOTHYECKasi MUpaMUa SHEPTUNY,
«O0pazoBanne 6osoTay, «IlepBuunas cykueccus», «BoccTaHOBIICHHE Jieca TOCTe



noxapa», «KoCHCTeMa 03€epa», «ArpoleHo3», «KpyroBopoT BemIECTB U MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOosKocucTEMY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTHUIl U
3Bepeit, repOdapuu KyJIbTYypHBIX U TMKOPACTYIUX PACTEHUM, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

Jlabopatopnass pabGora «M3ydeHue pazHOOOpa3usi MEIKHUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «IKCKypcUsi B TUIMYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsiK,
CJIbHUK, HA CYXOJI0JbHBINA UM TOMMEHHBIN YT, 03€p0, O0JIO0TO)».

IKCKYpcHsl «DKCKYpCUsl B arpo3KoCHCTeMY (Ha MOJ€ WM B TEIIMYHOE
XO034MCTBO)».

Tema 7. buocdepa — riiodanbHas IKocucTeMA

buocdepa — obmieranerapHass oOojiouka 3eMIIH, TNI€ CYIIECTBYET WIH
CyllleCTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEILECTBO OHOchEphl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0abHON PKOCUCTeMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsi
BEILECTB U OMOT€OXMMHUYECKHE LUKIIBI (YIiieposaa, a30oTa). PUTMUYHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsTue o Omome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JieCca, CMEILIAHHbIE U IIUPOKOJIIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBHIHU, TPOMTMYECKHUE JIeCa, BICOKOTOPhS. Kimmar, pacTUTeNbHBIN U >KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuid, 3. 3rocc.

Tabnuiel u cxembl: «['eocdheprl 3emim», «KpyroBopot azora B mpupojie»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 8. UesioBeKk U OKpYyKAKOIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYUHBL. Bo3geicTBue ueloBeka Ha
ouocepy. 3arps3HeHue BoO3myIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MIOYBEHHBIX PeCypcoB. MI3MeHeHne KiumMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA U XKUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NPUHIHUIBI OXPAaHbI MPUPOJIBHL.
Kpacubie xkuuru. Oco0o oxpansieMble mnpupoanble Tepputopun (OOIIT).
Boranunueckue caapl ¥ 30070THUECKHUE MTAPKU.

OCHOBHBIE TPHUHLMUIIBI YCTOMYMBOTO Pa3BUTHUSl YEIIOBEUYECTBA M TMPUPOIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emiu. OOIIME 3aKOHOMEPHOCTU TJI00AJBHBIX JKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3BuTHe METOJOB MOHUTOPHWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuuecrkoe paznoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoaHulo OmMOoenbHuIX U008 U okocucmem. (OcCHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemHvix IKOCUCEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue nouBb», «llapHukoBbll  3ddexT», «Ocobo
OXpaHsSeMbIE IPUPOIHBIC TEPPUTOPHI», «MOIeTH YyIPaBIIeMOTO MUPa.

O6opynoBanue: ¢oTtorpaguu OXpaHsSEMbIX pPAaCTeHUU M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE pEANM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJIECHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJIBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3JJAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUI s
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  TMpaBUJ  TIOBEICHHS B MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHIO B IPAKTHUUYECKOMN NIESITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTU oOydarommxcs, GopMupyemon
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYULIECTBISTh
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuUMMble i1 (OPMHUPOBAHUS MHPOBO33PEHUSA OO0Yy4arOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaroIne
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEUU(PUKY METOIOB IO3HAHUSA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOJIEHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble yueOHble JeHCTBUS (TO3HABaTelbHbIE, KOMMYHHUKAaTUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMSI W  YHUBEpCaJlbHble ydeOHblE JEMCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsSITUBHBbIE YHHUBEpPCAlbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOpMyJIHpOBAaTH M aKTyallU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEepHbIE NMPU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHHs, HAXOAUTh apryMEeHTHl Uil JOKa3aTesIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JuTEpaTtype, OHOJOTHYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl M MPUMEHSATH PA3JIMYHBIE METOJBI MPU TOWCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKUEe, (PU3MUECKHEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIIECTBISTh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpejiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HaHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO JEATEIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh DPELIEHUSA IO HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pPE3yNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeamera
«buonorusi» Ha yYriayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIEYeHHE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonoruu. OHHM  BKIIIOYAIOT:
cneuurduueckue st ONOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHusl.

[TpenmeTHbIE pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOJieM  paldOHAIBHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJsus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounast teopust T. lIBanna, M. lIneitnena, P. BupxoBa, xpomocoMHasi Teopus
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOTMYECKUX PSIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUIIOM M (DEHOTUIIOM, (PEHOTHIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATH JIa0OpAaTOpPHBIE M MpakTUYecKue paboThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIBbTaThI U JENIaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(heCcCHOHANTBFHOTO U BHICIIET0 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpA, B IO3HAHMM 3aKOHOB MPHUPOJbI M PELUIEHUU 3SKOJOTHUYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronmoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHsI SBOJIOLUH), YUECHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON NUpaMuIbl 3HEpPruM), rumnores3sl (runore3a «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHU B IPUPOJE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONHUHA HA TeHOMOH/I TMOMYISIINH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIOKYIIMMHM CUJIAMH aHTPONOreHe3a, KOMIOHEHTAMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B JKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSMH, JI€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€Jb MCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  MOJIYYCHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymieidl npodeccrnoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEW  mpodeccMd U MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.

CBSI3b C PABOYEM ITPOT'PAMMOM BOCIIUTAHUS

Peanuzanus negarornueckumMu pabOTHUKaMH BOCTIMTATEILHOTO MTOTEHITHATA
YPOKOB OMOJIOTHH TPEIIOIaraeT Ciaeayoiee:

- YCTaHOBJICHHE JOBEPHUTEIBHBIX OTHOIIECHUNA MEXAY IeAarorudeckKum
pabOTHUKOM W OOYYAIOIIMMHUCS, CIIOCOOCTBYIOIIHUX TO3UTHBHOMY BOCIPHUSTHIO
oOyyaromumucs TpeOOBaHUNH M TPOChO  MMEJarormueckoro  pabOTHHKA,
NPUBJICYCHUIO WX BHHUMaHUA K OOCyXJZaeMol Ha ypoke uH(pOpMaIuy,
aKTUBU3AINY TTO3HABATEIILHOM NIEATEIHHOCTH;



- moOyXJIeHHuEe 00YyJaroMXcsi COOMI0AATh Ha YPOKE OOLICIPUHATHIE HOPMBI
MOBECHUS, MPaBUJIa OOIICHUS CO CTAPIIUMU (II€aroTHYeCKUMU PaOOTHUKAMHU) U
CBEpCTHHKaMH  (OOydYarolmUMHCS), TPUHLIMUMB  Yy4eOHOHW  JIUCHMIUIMHBI U
caMOOpraHu3alluu;

- TpUBJCYCHHE BHUMaHUS OOy4YalOIIMXCA K [EHHOCTHOMY AacCIHEeKTy
M3y4aeMbIX Ha YpoKax SIBIICHUH, OpraHu3alus X paboThl C MOJTy4yaeMOil Ha ypOKe
COLIMAJIBHO 3HAaYMMOW HH(OpManMel — WHULUUPOBAHUE €€ OOCYXKICHUS,
BBICKA3bIBAaHUS 00YYAIOIIMMHCS CBOETO MHEHHSI TIO €€ TIOBOJLY, BHIPAOOTKH CBOETO
K HEHl OTHOILICHUS;

- HCIIOJIb30BAHME BOCIUTATENILHBIX BO3MOXHOCTEH COJEp:KaHUs y4eOHOTO
npeaMeTa 4yepe3 JIEMOHCTPAIUIo OOydYaroluMCsi MPUMEPOB OTBETCTBEHHOTO,
TPaXXTAHCKOTO TOBEACHMSI, MPOSIBICHUS YEIOBEKOMIOOUS W T0OpOCEepAeyHOCTH,
gyepe3 MoadOp COOTBETCTBYIOIIMX TEKCTOB JUIsl UTEHHS, 3aJad JJs pPelIeHHS,
MPOOJIEMHBIX CUTYAIHMH NIt 00CYKICHHS B KJIacce;

- MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOThl ¢ 00yUarOIIMMHUCS:
WHTEJUICKTYalbHBIX ~ UTpP, CTUMYJHUPYIOUIUX  [MO3HABATEIbHYIO  MOTHBAIIMIO
oOy4Jaronmxcs; JUAAKTAUYECKOro TeaTpa, TJe TMOJyYCeHHbIE HAa YpOKE 3HAHUS
OOBITPBIBAIOTCS B TEaTPAJIbHBIX TMOCTAHOBKAaX; JHUCKYCCHM, KOTOpBIE Jar0T
OOy4YaronMMCsi BO3MOKHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO
Juanora; TrpynmnoBod paboThl WM pabOThl B Mapax, KOTOPbIE ydaT KOMAaHJIHOMN
paboTe ¥ B3aMMOJICUCTBUIO C IPYTUMH JICTHMH;

- BKJTIOYEHHE B YPOK MTPOBBIX MPOIETYP, KOTOPBIE TTIOMOTAIOT MOAICPKATh
MOTHBAIIMIO OOYYAIOIMMUXCA K TIOJYyYCHHUIO 3HAHWW, HAJaKWUBAHUIO TTO3WTHBHBIX
MEXINYHOCTHBIX ~ OTHOIIEHWH B  KJAcce, IMOMOTAlOT  YCTaHOBJIEHHUIO
n00poxkeTaTeIpHON aTMOc(epbl BO BpeMs YPOKa;

- opraHm3anus medcTBa MOTHBHPOBAHHBIX W JPYIUPOBAHHBIX
oOydJarommMxcss HaJ WX HEYCHEBAOIIUMH OJIHOKIACCHHUKAMHU, MJAlOIIET0 UM
COIIMAJIBHO 3HAYUMBIH OIBIT COTPYTHUYECTBA U B3AMMHOM TTOMOIIIH;

-  UVHUIMUPOBAHME U TONJEPKKA HCCIEAOBATEICKOW JIESITEIbHOCTH
oOydJarommxcss B pamMKax peaqu3alid HWMH HHAWUBUAYAJbHBIX M TPYMIOBBIX
WCCJIENOBATEILCKUX  MPOEKTOB, YTO JAacT OOYYaroIIMMCS  BO3MOKHOCTH
MPUOOPECTH HABBIKM CaMOCTOATEIBHOTO PEIICHUS TEOPETHYECKOW MPOOIIeMBI,
reHepupoBaHus U 0HOpMIICHHS] COOCTBEHHBIX UCH, YBAXKUTEIHHOTO OTHOIIICHUS K
qy)KUM HuAesaM, o(opMiICHHBIM B paboTax Ipyrux HCClaeAoBaTele, HaBBIK
yOJUYHOTO BRICTYIUICHUS TIEPE ayAUTOpUEH, apryMEHTUPOBAHUS M OTCTaUBaHUS
CBOEU TOYKHU 3PEHUS.

PesynbTaThl eAMHCTBA Y4eOHOW W BOCHHUTATEIBHOM  JCATEIBLHOCTU
OTpaXEHBI B pazzenie paboueil mporpaMMbl «JIMYHOCTHBIE Pe3yIbTaThD» HU3yUeHUs
yaeOHoro npeamera «buoaorusy) Ha YpoBHE CpeTHETo o0IIero oopa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsl
bubmuorexa [JOK
1 b 1
HOMOTIDL K Hayka https://lesson.edu.ru/06/10
2 JKuBbIE CHCTEMBI U UX U3y4YEHUE https://lesson.edu.ru/06/10
3 buonorus knetku 0.5 https://lesson.edu.ru/06/10
4 XuMHYecKasi OpraHu3anus KIeTKH 10 https://lesson.edu.ru/06/10
5 Ctpoenue u GyHKINH KIETKH 8 https://lesson.edu.ru/06/10
06
6 MCH BEILCCTD I PEBPATICHIE SHEPII B 9 1 https://lesson.edu.ru/06/10
KJIETKE
H
7 aCHeHCTBeHIfa}I MHOpMAIL 1 9 0.5 https://lesson.edu.ru/06/10
peanuzanus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKA 6 1 https://lesson.edu.ru/06/10
9 Crpoenrie u GyHKIUU OPraHU3MOB 17 1.5 https://lesson.edu.ru/06/10
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 4 0.5 https://lesson.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 8



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kontpoabnbie  IIpakTHueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

1. Pa3zMHOXEeHME U pa3BUTHE OPTAaHU3MOB 4 1 https://lesson.edu.ru/06/10
T _

2. CHETHKA ~ HAyKa 0 HaGHCCTREHHOCTH 1 2 0.5 https://lesson.edu.ru/06/10
M3MEHYMBOCTH OPTaHU3MOB

3. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 https://lesson.edu.ru/06/10

4. 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 https://lesson.edu.ru/06/10

5. I'enernka yenoBeka 3 0.5 https://lesson.edu.ru/06/10

6. Cenexkuusi OpraHu3MoB 4 1 https://lesson.edu.ru/06/10

7. broTeXHOIOTHS ¥ CHHTETUYECKAsT OMOIOTHS 4 https://lesson.edu.ru/06/10
3

8. APOAVICHIE vaaBBHTHe OPOTIOUHOHHEX 4 https://lesson.edu.ru/06/11
Mpe/ICTaBICHU B OMOIOTHI

9. MukposBoIIONUS U €€ PE3yNIbTaThl 14 2 https://lesson.edu.ru/06/11

10. Makpo3BotoLnHs U €€ pe3ysbTaThl 6 https://lesson.edu.ru/06/11
IT

11. POHCXOIASHHE 1 pasBUTHE HHIH Ha 11 1 https://lesson.edu.ru/06/11
3emuie

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0 8



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11




12 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
IT
1. POUCKONICILIS H PASBITHE HMHSHM Ha 4 0.5 https://lesson.edu.ru/06/11
3emuie
2. [IpoucxoxaeHue yemoBeKka — aHTPOIIOrEHES 10 1 https://lesson.edu.ru/06/11
DKOJIoTusl — HayKa O B3aUMOOTHOILICHUSAX
3. OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5 https://lesson.edu.ru/06/11
C OKpY>Karolleil cpeaoi
4, Opranusmsl 1 cpeia 0OUTaHus 9 15 https://lesson.edu.ru/06/11
5. DKOJIOTHS BUJIOB U TOMYJISIIUAN 9 0.5 https://lesson.edu.ru/06/11
6. JKOOTHA COODMIECTE. IKOIOrATIECKHS 12 0.5 https://lesson.edu.ru/06/11
CHUCTEMBI
7. buocdepa — rinobanbHas s3kocuctemMa https://lesson.edu.ru/06/11
8. UYenosek U OKpyXkaromas cpeia https://lesson.edu.ru/06/11
9. PesepBHOE Bpems https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 0 4.5



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

Buosnorust kak KOMITIEKCHAsI HayKa M KaK
9acTh COBPEMEHHOT'O O0IIIeCTBa

JKuBbIe CHCTEMEBI U UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

Metoasl MOJIEKYJIIPHON U KJIETOYHOU
ounonoruu. [Ipaktrueckas padbora
«M3ydyeHue MeTo/10B KJIETOYHOH OMOJIOTHH
(xpomarorpadus, 5ekTpodopes,
muddepeHnranbHOe HEHTPUYTHPOBaHHUE,
IT1IP)»

XUMHUYECKUN COCTAB KIIETKHA

0.5

MuHepabHbI€ BEILECTBA KIETKH, UX
Ouosoruyeckas poib

OpPaHI/I‘lCCKI/IC BC€IICCTBA KJICTKHU — OCIKH.

JlaGopatopHnas pabota «OOHapyxeHue
0€JIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peaKuuii»

CoiicTBa, KnaccupuKanys u GyHKIUN
0enkoB

0.5




OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —

10
YIJIEBOABI

1 Opranuyeckue BEeIECTBA KIETKH —

JIUTTHIBI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crpoenue u pynkuuu ATO. [pyrue
nykineozuarpudocdarsr (HTD)

14 CexBenupoBanue JIHK. Meroabl
TC€HOMHKH, TPAHCKPHUIITOMUKH, TIPOTEOMHUKH

15 MeTob1 CTPYKTYPHO#M OUONIOTHH

16 Tune! knerok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.

17 [IpakTuueckas padora «3ydyeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 IToBEpXHOCTHBIN anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTuueckas padbora «M3yuenue 05
JBYDKEHUS LIUTOIIa3Mbl B PACTUTENBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOMIBI KIIETKH:

20 MUTOXOHJIpUH, MacTu il JlabopaTopHas 05
pabota «VccnenoBanue mia3Monn3a u '
JIeTIIIa3MOJIM3a B PACTUTENIBHBIX KIIETKAX»

21 HememOpanHbie opraHou/Ibl KJIETKU

22 Crpoenue u GyHKIUH s11pa




23

CpaBHUTENIbHAS XapaKTEPUCTHKA KICTOK
aykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHs KJIETOK Pa3IMIHbBIX
OpPTraHU3MOBY

0.5

24

25

26

ACCUMMIISIINS U AUCCUMIIISAIINS — JIBE
CTOpOHBI MeTabou3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas padora
«M3yueHne KaTamuTHYeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»

@epMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue hepMEHTATUBHOTO
pacierieHust epoKcuia BOJ0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPBI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHTtes. JlabopaTopnast pabota
«CpaBHeHHE TTPOoIIecCCOB (POTOCHHTE3A U
XEMOCHHTE3a»

Ana3poOHble opranu3mMbl. Bujiel 6poskeHus.

JlaGopatopnas pabora «CpaBHeHUE
MIPOIIECCOB OPOKEHUS M JIBIXAHUS»

AspoOHBIE OpraHU3MBbL. JTaIbI
OHEPreTHYECKOro 0OMeHa

0.5

32

DHeprusi MeMOpaHHOTO TPaJueHTa
npotoHoB. Cunrte3 AT®: pabora




npotoHHON AT®-cuHTa3bI

33 Peakiiuyu MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — marpuynslii cuare3 PHK
35 Tpaucsiiust u €€ 3Tarnbl
36 Konuposanue amunokucnot. Posb
prubocoM B OMOCcUHTE3€E OeKa
37 Opranu3zaiys reHoMa y IpoKapuoT U
9YKapHOT
38 MonekynsipHble MEXaHU3MBbI IKCIIPECCUU
T€HOB Y SYKapHOT
Bupycbl — BHeksIeTOUHBIE ()OPMBI KUZHU U
39 obOnuraTHbIC Mapa3uThl. [IpakTudeckas 0.5
pabota «CoziaHue MOJeNu BUPYyCa»
40 BupycHsle 3a06051eBaHUS YeIIOBEKa,
KUBOTHBIX, PACTCHUI
41 Hanorexnonmoruu B 6M0IOrUM ¥ MEAUIIMHE
42 JKU3HEeHHBIN UK KIETKH
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopatopHas pabora
44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5
MHUKpOTpernaparax»
45 Jlenenue KIETKH — MHTO3
Tuns! kneTok. KapuokuHes U IUTOKKUHES.
46 JlabopaTtopHas pabota «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpeIKa JiyKa
(Ha roTOBBIX MUKpOIIpernapaTax)»
47 Perynsmus ;kM3HEHHOTO ITUKJIA KJIETOK




48

OpranusMm Kak eIMHOE LIEI0e

Txanu pactenuii. JlaboparopHas padora

49 . . 0.5
«M3ydyenue TKaHel pacTeHU»
TxaHu )KUBOTHBIX M YEJIOBEKa.

50 JlabGopaTopHas paborta «/3ydeHue TKaHen 0.5
’KUBOTHBIX)»
Opransbl. Cucremsl opraHoB. JlaboparopHas

51 pabota «3ydyeHne opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKEeHHE OpraHu3MOB

o4 [Intanue opranu3sMoB

55 [TuTaHre NO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenpHas CUCTEMa YeI0BeKa

56 JlpIxaHue OpraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
9eIoBeKa

58 TpaHcnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Briaenenue y opranu3mos

61 3ammTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 PazmpaxxuMocTh 1 perymsinus y
OpPraHu3MOB

64 ['ymoparnpHast perysius 1 SHIOKpUHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

®opMBI pa3MHOKEHHUSI OPTaHU3MOB

66 [TonoBoe pa3MHOXeEHHE
67 Metios
I'ameTorenes. Obpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHas padora 1 05
«M3ydeHune cTpoCHHS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIpEnapaTax
OBUIEE KOJIMYECTBO YACOB I10 68 0 8
I[TPOI'PAMME
11 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabusie  IlpakTuueckue Aata uHpposnie
Bcero u3yuyeHHs1 o0pa3oBaTebHbIE
padoThI padoThI pecypeEt
n WNuauBuyabHOE pa3BUTHE 1
OpPraHU3MOB — OHTOTEHE3
5 3akiajzika OpraHoB ¥ TKaHEH W3 1
3apO/IBIIIEBBIX JIUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
JlabopaTopHas pabota
3. «BbIsiBJIEHHE IPU3HAKOB CXO/ICTBA 1 0.5
3apo/IbIIiel TO3BOHOYHBIX
KUBOTHBIX)»
4. PasMHOXeHME U pa3BUTHE 1 0.5




pactenuii. JlaboparopHas pabota
«CTpocHHE OpraHoB
Pa3MHOKEHHS BBICIIIUX PACTCHUI»

Ucrtopus cranoBiIeHUS U
Pa3BUTHUS TCHETHKU KaK HAyKU

OCHOBHBIC TIOHSITHS U CHMBOJIBI
reHetuku. JlabopatopHas pabora
«po3oduna kak 00BEKT
TCHETUYECKUX HCCIICIOBAHUI

3aKOHOMEPHOCTH HACIICAOBAHHUS
HOpU3HAKOB. MOHOTHOpHIHOE
ckpenuBanue. [IpakTuyeckas
pabota "U3ydeHune pe3yapTaToB
MOHOTHOPUIHOTO CKPEIINBAHUS Y
npo3o¢uib”

]_II/ITOJ'IOFI/IIIGCKI/IC OCHOBBI
MOHOI‘I/I6pI/II[HOl"O CKpCHIMBaHUA

AHaJ'II/I3I/Ipy10H_[ee CKpCIIMBaHUC.
Hemnonnoe AOMUHHPOBAHUC

0.5

0.5

10.

JuruOpuHoe CKpelrBaHue.
[IpakTuueckas padbora «M13yuenue
pe3yJIbTaTOB TUTHOPUAHOTO
CKpEUIMBaHUA y APO30(UIB»

0.5

11.

12.

[IuTonornyeckre OCHOBHI
JTUTHOPUTHOTO CKPEITUBAHUS
CuensieHHOE HacleI0BaHUE
MIPU3HAKOB

13.

XpOMOCOMHas1 TEOPHs




HaCJICACTBCHHOCTH

14.
15.

I'enetuka noina

I'enoTun Kak 11€10CTHAs CUCTEMA

16.

17.

18.

I'eneT4eCKU KOHTPOJIIb
pa3BUTUS PACTCHUH, )KUBOTHBIX U
YeJI0BEKa

N3MeHuYnBOCTH MpU3HAKOB. Bujibl
H3MEHYNBOCTH
MonudukanmonHas
H3MEHYNBOCTD

19.

20.

BapuanuonHsslii psa u
BapuallMOHHAs KpUBasl.
Jlaboparopras pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
n3MeHunBOCTH. [locTpoeHue
BAPUALIMOHHOTO psifa u
BAPUALIMOHHON KPUBON»

I'enoTHIIMYECKasd U3MEHUUBOCTb.
KomOnHaTtnBHAsS H3MEHYHBOCTD

0.5

21.

MyTannoHHast U3MEHUYHUBOCTb.
[IpakTuueckas pabora «MyTtauuu
y Op0o30(uiIs! (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

22.

3aKOHOMEPHOCTH MYTAI[MOHHOTO
nporiecca. DMUTCHETHKA U
SIMUT'CHOMUKA




23.

I'eneTnka yemoBeka.
[IpakTrueckas padora
«CocTaBiieHHE U aHATIA3
POIOCIOBHOM»

0.5

24.

25.

26.

27.

MeTtoasl METUIIMHCKON T€HETUKU

3HaueHue MEIUIIMHCKON
T€HETUKH B MPEOTBPAICHUH U
JIEUEHUH T€HETUIECKUX
3a00JIeBaHUI YeI0OBEKa

OCHOBHBIE TIOHATHUS CEJICKIIHH.
Jlaboparopnas pabota «3yuenue
COPTOB KYJbTYPHBIX PACTCHHI U
MTOPOJI TOMAIITHUX KUBOTHBIX)

MeToapl CEeNeKIIMOHHON padOoTHI.

JlaGopatopnas pabora «3yueHue
METO/IOB CEJIEKIIUN pacTEHUII»

0.5

0.5

28.

JIOCTHIKEHMS CeJIEKIIMU PACTEHUI
1 KUBOTHBIX. [IpakTHueckas
pabota «[IpuBHBKa pacTeHU»

29.

CoxpaHeHue, u3y4eHue u
WCTIOJIh30BaHNE TEHETUIECKUX

pecypcoB

30.

31.

buortexHonorus kak Hayka u
OTpaciib TPOU3BOJICTRA.
[IpakTuueckas pabora «M13yuenue
00BEKTOB OMOTESXHOIOT I

OcHoBHBIC HaIlTpaBJICHUA
CUHTETHUYECKON OMOJIOTHH

0.5




XpOMOCOMHAs ¥ T€HHas

32.

VHKEHEepus

33. MeuimacKkre OUOTEXHOIOT I

34 OBosrouoHHast Teopust Y.
HapBuna

35 JIBIKyIIME CUJIBI DBOJIIOLIMU

' Bu10B 110 Y. Jlapsuny
Bbopn0Oa 3a cymiecTBoBaHueE,

36. €CTECTBEHHBIN U UCKYCCTBEHHBIN
oTbop

37 ®opMHUpPOBAHNE CUHTETUYECKON
TEOPHUH 3BOJIIOLIUHI
Oranbl 3BOJIIOIIMOHHOTO

38. Ipoliecca: MUKPOIBOIIONUS U
MaKpO3BOITIOLUS

39, [Momynsmus — snemMeHTapHast
€AMHUIIA DBOJIIOITUN
3aKOH T€HETHYECKOr0 PaBHOBECHS
JUx. Xapnu, B. Baiin6epra.

40. JlaGoparopras pabota 0.5
«BbIsIBJIEHHE N3MEHUHUBOCTH Y
0co0el OIHOT'O BHIA)

a1 DnemeHTapHbIe (HaKTOPHI
3BOJIIOLIUA

4. Oddext ocnoBarens. dpdext
OYTBIJIOYHOTO TOPJIBIIIIKA

43 Murpauuu. M3onsumun

MOMYJISILMI: reorpaduueckas,




ouosoruyeckas

44,

45.

EcrecTBennblii 0TOOpD —
HaIPaBJIAIOMUN (HakTop
9BOJIIOLIMU

[TonoBoii oTO60p

46.

[TprucnocoOIeHHOCTh OPraHU3MOB
KaK pe3yabTaT MHUKPOABOJIIOIHH.
Jlaboparopnas pabota «3yuenue
apomMop(}o30B 1 UAMOAAANTALIUN Y
pacTeHuil U KUBOTHBIX)»

0.5

47.

48.

49.

[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdosornieckue,
(bU3MOIOTHYECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
JlaGopatopHnas pabora
«ITpucnocobaeHns OpraHu3MoB U
UX OTHOCHUTENIbHAs
LeJIECO00Pa3HOCTh

Bun, ero kxpurepuu u CTpykTypa.
JlaGopatopHnas pabora
«CpaBHeHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIOY

Crpykrypa BUIa

0.5

0.5

50.

51.

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
OMUACMHUOJIOTNH

52.

Makpo3BorOLHS.




IlaneonTonornueckre METOAbI
W3Yy4YEHUS IBOTIOIIAN

53.

54.

55.

buoreorpaduyeckue MeToan!
W3YYCHHUS SBOJFOIIH

OMOpHOIOrHYECKHEe U
CpaBHUTEIBHO-MOp(doIoruueckue
METO/JIbI U3yUYECHHS IBOJIOLUU

MOJ'IeKy.TIHpHO'FCHCTI/I‘IGCKI/IG,
OMOXMMUYECKUE U
MAaTEMATHYCCKHUEC MCTOIbI
HU3YUCHUS SBOJIFOIINU

56.

OO0m1re 3aKOHOMEPHOCTH
IBOJTIOLIMU

57.

58.

59.

AnanTuBHas paauanus.
HepaBHoMepHOCTH TEMIIOB
SBOJTIOIHHT

Hayu4nsle runoresst
IIPOUCXOXKACHUS KU3HU Ha 3emiie
JloHay4yHbI€ PEACTABIEHUS O
3apOXKIACHUM JKU3HU

60.

61.

OcHOBHBIE ATarbl
HEOPraHWYECKOU 3BOTIOLHHI

I'unotesnl 3apOXKACHUSA KU3HU

62.

Hcropus 3eminu u MeToab! €€
n3ydenus. JlabopatopHas pabora
«3yueHune u onucanue
HCKOMAEMBIX OCTAaTKOB JAPEBHUX
OpPTaHU3MOB»

0.5




HauanbHble 3Tarsr opraHn4eckon

63. 1
HBOJIIOLIMU
64. DBOJIIOLHS DYKAPUOT 1
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTENBLHOTO MHPA.
65. [IpakTrueckas padota «3ydeHue 1 0.5
0COOCHHOCTEH CTpOeHUS
pacTeHU# pa3HbIX OTAEIIOBY
6. OcCHOBHBIE 3TaIlbl BOITIOIUU 1
KUBOTHOTO MUPaA
DBOJIIOLHS )KUBOTHBIX.
67, [IpaxTnueckas pabora «M3yuenue 1 05
0COOEHHOCTEH CTpOCHUS
MO3BOHOYHBIX KUBOTHBIX )
6. PazButue xu3Hu Ha 3emie mo 1
3paM U TIepHUoaaM
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 8







12 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 MaccoBble BBIMUPAHHS — HKOJIOTHYECKUE 1
' KPU3UCHI MPOIILIIOTO
5 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, Er0 1
' 0COOEHHOCTH
3 CoBpeMeHHasl cucTeMa OpraHu4ecKoro 1
' HPOIILIOTO
4 OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI 1
' OpraHu3MOB
5. AHTpONOJIOTHSI — HAayKa O YEJIOBEKE 1
6 PazButue npencrasnenuii o 1
' MPOMCXOXKIEHUHN YETOBEKA
Mecto uenoBeka B cUcTeEMe
opranuueckoro mupa. JlabopatopHas
7. pabota «M3ydyeHue ocobeHHOCTEN 1 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MIPSIMOXOXKICHUEM
8. JIBrKyI1IME CUJTBI AHTPOIIOTEeHE3a 1
9 CooTHomIeHne OMOJIOTHYECKUX U 1
' COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E
10. OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
11. [Taneorenernka U maJieOreHOMHKA
12. OBOIIOLUS COBPEMEHHOI'O YEI0OBEKa




13.

Yenoseueckue pacekl. [Ipaktuyeckas
pabota «/3ydyeHue 3KoI0ruyecKux
ajlanTalnui 4eJoBeKa»

0.5

14.

15.

MexaucuuniamHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE SKOJIOI'HHU

16.

Metonst skonorun. JlabopaTtopHas pabora

«I/I3yquI/Ie MCTOOOB 3KOJIOIT'MYCCKHUX
HCCHCHOB&HHﬁ))

0.5

17.

18.

3HadyeHne YKOJIOrMYECKUX SHAHUU I
yeJoBeKa

Dkosorudeckue HhakTopbl

19.

Abuotnueckue akropsl. CBET Kak
sKosIoruueckuii paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUIH
OpPraHMU3MOB K BIMSIHHIO CBETa»

0.5

20.

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue

HpHCHOCO6J’ICHHﬁ OpTraHHU3MOB K BJIMSIHHIO

TeMIepaTypbi»

0.5

21.

Abunotnyeckue gpakTopbl. BnaxxHOCTh Kak

sKosoruueckuii pakrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

0.5

22.
23.

Cpensl 06uTaHUSI OPTaHU3MOB

buonornueckue PUTMBI

24.

XKuzneHnnble pOpMBI OPraHU3MOB




25. buotnueckue hakropsl
3HaueHne OMOTUYECKUX B3aUMOIEUCTBUAM
26. JUIs CYIIECTBOBAHUSI OPraHU3MOB B CPEC
oOuTaHus
57 DKOJIOTUYECKHE XapaKTePUCTUKU
' HONYJIALUN
OcHOBHBbIE TIOKA3aTENN NOMYJISALHNN:
28. YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsi CTPYKTYpa
OcHOBHBbIE IOKA3aTENIN MOIMYJISALINN:
29. POXKIIa€MOCTD, IIPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU
30. DKoJoru4eckasi CTpyKTypa momnyisiuu
31. JInHaMyKa NOIYJSIUU U €€ peryJIsaius
3 KpuBble pocTa 4MCI€HHOCTH NOMYJISIIHH.
' KpuBbie BEDKUBaHUS
DKoJlIorMyecKasl HuIla BUa.
33. JlaGopatopHnas pabora «IIpucnocobnenus 0.5
CEMSIH PACTEHMI K PACCEJICHUIO)
34, Bup xak cucrema nonyisinuid
35 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALAN
' KUBOTHBIX
36. Coo0111ecTBO OpraH3MOB — OUOIICHO3
37. DKocucTema Kak OTKpbITasi cucreMa
38 KpyroBopot BemecTs 1 NOTOK SHEPTUH B
" JKOCHCTEME
39. OcCHOBHBIE TIOKA3aTEN IKOCUCTEMBI




40. DKOJIOTHYECKUE TUPAMUIbI
41. H3menenus cooOIecTs — CYKIICCCHH
1 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
' 03€p U peK. IKOCUCTEMBI MOPEl U OKEAHOB
13 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
" TyHzp, JIECOB, CTEMEM, MyCTHIH
44, AHTPOIOTr€HHbIE SKOCUCTEMBI
45 Ypboakocucremsl. [IpakTuaeckas padbora 05
' «M3ydenue u onrcaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS
46. OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I
47 Pa3HBIX TUMIOB Ha CyOOpraHM3MEHHOM,
' OpraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX
18 buocdepa — obmerutanerapHas 060104Ka
' 3emuu
49. VYuenue B. W. Bepnajckoro o 6uochepe
50 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
© 6uocdepsl
1. KpyroBopots! BemecTs u
OMOT€OXUMHYECKUE IIUKITBI
- 3oHanbHOCTH 6uOochepsl. OCHOBHBIE
" OWOMBI CymH
53. YcroitunBocTh 6uOCheps
54. DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI




55. BosneiicTBue uenoBeka Ha 6uochepy
56 AHTpPOIIOr€HHOE BO3JICHCTBUE Ha
' PaCTUTENBHBIN U KUBOTHBIA MU
57. OxpaHa mpupoIbI
sg OCHOBHbBIC TIPUHIIMITBI YCTOHYHUBOTO
' Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonasibHOE MPUPOIOIIOIBE30BAHNE U
59. COXpaHeHHEe OHMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun
€0 O06o061eHne 1o TeMe «MHUKPOIBOJIIONUA U
' e€ pe3ysIbTaThD»
61 O6006meHne o Teme «MaKpOIBOITIOIHUS U
e€ pe3ysbTaTh»
- O6o61eHue o teme «IIpoucxoxacHue u
' Pa3BUTHE KU3HU HA 3eMIIe»
63, O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»
6. O060061eHne o TeMe «IKOJIOTUsl — HayKa O
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
65 O6o006menne no Teme «OpraHu3mMsl U cpena
O0OUTaHUI»
66 O06o06mieHue 1Mo TeMe «DKOJIOTHS BUJIOB U
TIOTTYJISIH
67, O6061menue o teme «buochepa —
riao0anabHast SKOCUCTEMAY
6. O6o006menue no Teme «brocdepa —

rio0anbHas YKOCHCTEMAa




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

4.5






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e buonorusa. O6mas 6uomnorus, 10 kinacc/ 3axapos B.b., MamonTtoB C.I'.,
Conun H.U., 3axaposa E.T.; mox penakiueit 3axaposa B.b., O6mectBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIMOHEpHOE 00ILIECTBO
«M3narensctBO «IIpocBemeHue

e buonorusa. O6mas 6uomnorus, 11 kmace/ 3axapor B.b., MamonTos C.T.,
Counun H.U., 3axapona E.T.; nox penakiueii 3axaposa B.b., O0miecTBo €
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e buonorus. 10 knacc: noypounsie miansl o yueoHuky /1. K. bensena, I1. M.
boponuna, H. H. BopoHniosa.
e buonoruma. 10 knacc. MeTogmueckoe nocobume ba3oBbi 1 yrnybNEHHbIN

YPOBHU»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

» bubmuoteka I{OK https://lesson.edu.ru/06/10
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