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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJISIETCSl OJIHUM M3 KOMIIOHEHTOB NpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO mnpodunbHbIE
yueOHbIE TPEIMETHI, U3yuyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBJISIOTCS CHOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro OOIIero o0pa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIIEHHE O00pa30BaTENbHBIX, BOCIHUTATENBHBIX WM Pa3BUBAIOIIMX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorua" naér mnpenacraBiieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBaHHME IO pas3AellaM M TeMaM, paclpeneleHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATENbHOCTh H3y4YEHUA YYEOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPacCTHBIX OcoOeHHocTel oOywatomuxcs. B mporpamme 1o Ouosoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00mero oOpa3oBaHus, Omaromapss 4YeMy MpPOCMAaTpUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUSI K OKpyXKarolled mnpupoaHoil cpere. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM U NPEIMETHBIM pe3ylbTaTaM OOy4eHHs U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIBHOU  JIEATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEeIHEro 001ero oOpa3oBaHUS
3aBeplIaeT OuoJorMyeckoe o0pa3oBaHME B IIKOJE W OpPUEHTUPOBAH Ha



pacuipenue u yriayOJieHue 3HaHWM 00yJaromuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJISIPDHOM M KJIETOYHOW OWOJIOrHH, SMOPHOIOrMM W OHOJOTUU Ppa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne yueOHOTO mpeamera «buonorus» Ha YIUIYOJIE€HHOM YpOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTMYECKUX  3HAHWW, TOJIYYEHHBIX TP  H3yYEeHUHW  OOYyJarOITUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHW3Me 4YeJIOBeKa, OONIUX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMH OOYUYAIOIIUMHUCS TIPU H3yUECHUHU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTePHBIC JJIST YKHUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTUN PA3BHUTHS, TCHETHUKH W CEJICKIIUH, OMOTEXHOJOTHMH W CHHTETHYCCKOMN
OMOJIOTUH, AKTYaIM3UPYIOTCS 3HAHUA OOYyYalolIMXCs MO OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYyeOubii  mnpeamer  «buonorus»  nOpu3BaH  00ECIEUUTh  OCBOEHHUE
00y4aroMIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWH, MHOTO00pa3WMM W OCOOCHHOCTAX KIIETKH, OpraHW3Ma, TIOMYJISITUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIJAIOIIUXCS HAYUYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTMH, IPUKIAJAHBIX aCMeKTaX OUOJIOTrHYecKuX 3HaHuM. Jlis
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKAHUH TPOTPAMMBbI
1o OMOJIOTMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIICHHUSI UM PA3BUTHS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenp uzyuenus yueoHoro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JeATEeIbHOCTH, CBSI3aHHOM ¢ OWOJOruen, Wi K BBIOOPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend  u3ydeHuss y4yeOHoro mpeamera «buonmorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PABWIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOnyJislus, BUa, OMoreoueHos3, ouocdepa); 0 BbIJAIOMIUXCS OTKPHITHIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOMMXCA € METOJAMM IIO3HAHUS >KMBOM MPUPOJIBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHWOJOrMM, HMOPHUOIOTUM W OWOJOTUM PA3BUTHS, TE€HETUKH W
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
JKOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHEe OOy4YaloIIMMHUCS YMEHHUSIMHU: CAMOCTOSITENIbHO  HAXOJUTh,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEH U CUMBOJMKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COIHAIbHO-’KOHOMHUYECKHUMU M  HIKOJIOTHYECKUMU
npo0JieMaMH YEJIOBEYECTBA; OLEHMWBATH IOCJIEACTBUS CBOEH JEATENBHOCTH I10
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOA€H; OOOCHOBBIBATH M COONIOAATh  MEpbI
npodunakTuku MHGEKIIMOHHBIX 3a0071€eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATSIHHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHONEHHOIO  XapakKTepa; XapaKTepu30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCSI OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHOJOTMH, PEUIAEMBIMU €10 MpoOJeMaMU, METOJO0JIOTHEN
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peUICHHUs] OMOJOTHYECKUX 3a]a4, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTaHWE Y O0YYaIOIINXCs [IEHHOCTHOT'O OTHOIICHUS K )KHBOW MPHUPOJIC B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEl KyJIbTypbl TIOBEIEHUS B TPUPOIE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOYyYaroImMMHUCA  KOMIIETEHTHOCTH B paliOHaJIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OMOoCc(hepsl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACATETPHOCTH B YPE3BBIYAMHBIX CUTYaIUAX
OPUPOJHOTO W TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCHOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOpHH, CIIOCOOCTBYIOLIEH
nocieaymieMy npodecCuOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanuoHHBIX (OPM, METOJOB U CPEICTB OOyUEHHS OMOJIOTUU
OCYIIECTBISIETCS C y4ETOM CcrHenu(HuKH ero Coaep)kaHus W HaNpaBICHHOCTH Ha
IPOAOJIKEHUE OMOJIOTMYECKOro Oo0pa3oBaHHUS B  OpraHU3AIMSIX  CPEIHEro
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
ABIIICTCSl TIPOBEJCHHE Ja0OpPaTOPHBIX M TMpakThdeckux pador. Taxke ydactue
00y4YaromMXcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAENseTcs y4YUTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHou uroropoit arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOIOTUsI — KOMILJIEKCHAs: Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
QOyHIaMEHTalbHbIEC, NPUKIAJHbIE M TIIOUCKOBBIE HAyYHbIE HCCIEIOBAaHHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OMOJIOTMU C JAPYTUMHM Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cuctembl Kak mpeaMeT wu3ydeHus Ouonormm. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALUs,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoneHoTuueckuii), Ouocdepusuiii. Ilpomeccel, npoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTro. JKWM3HB Kak (opma CyIecTBOBAHHS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alIMs, MeTaaHanu3. [IoHsTHe 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpUyMHBI HMCKaKEHUS pE3yIbTaTOB »HKcnepumeHTa. IlloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKH KU3HW», «buonornuyeckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp3oBaHKME pPa3IMYHBIX METOHAOB IIPH
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

Meroasl  MOJIEKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue GuxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Korgoxanvuas mukpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opyioBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTnyeckas padora «M3ydyeHne METONOB KJIETOYHOH OHONOrUU
(xpomatorpadusi, snekTpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKHN COCTaB KJIETKU. Makpo-, MUKPO- W YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemecTBa KIETKU. buonorndeckue mnoaumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudukamms — Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, 1UCaxapyibl, OJUTOCAXapUIbl U MOJIUCAXAPUBL.
O6mmii 1wuIaH CcTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mapopunsHO-ruApOodhoOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnunepuasl, (ochonunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUN
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cniupanib. MecTtoHaxoxaenne u ononornyeckue Gynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kinetke. [pyeue muykneozuompugpocgpamer (HT®). CexenupoBanue J[HK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMypol U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnvromepusiii ouzaun u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenne XMMHYECKMX JJIIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHue XMMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIE».

Tabmuupel u cxemsl: «llepuoanueckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJeKynbl BOAbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJEKYI
yraeBoaoBy, «CTpoeHHE MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTBD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopnas  paGora  «lccienqoBaHWEe — HYKIEMHOBBIX  KHCIIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHure npokapuoTHIecKou kieTku. Kierounas cTeHka OakTepuil 1 apXe.
Oco0EHHOCTH CTpPOEHHsI TEeTepOTpOMHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BEHIECTB uepe3 IUIa3MaTUYECKYyI0 MeMOpaHy: MacCHUBHBIN
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHJOILMTO3: MUHOLUUTO3, (aronuto3. Dk3o1uto3. Kierounas
crenka. CTpykTypa U QyHKIIMH KJIETOYHON CTEHKH PACTEHUM, TprOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(OIIC), anmapat T'onblku, IU30COMBI, UX cTpoeHue U GyHKUUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHEe TpaHyJISIPHOrO0 PETHKYIIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢pyHkuus amnmaparta ['onbmku. Moougurkayus denxos 6
annapame [onvoxcu. Copmuposka benxos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U GyHKIIMM MHUTOXOHApWUN u Tuiactun. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOIIUX  AYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kiaetku CtpoeHue v (pyHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmal.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuuposannvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Anepubiit 0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacOIOKEHHE
XpoMocoM B HHTephazHOM siape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /Jlunamuka s0epHolt 00010YKU 6 Mmumose. HoepHviii
MpPaucnopm.

Knerounsie Bkmtouenus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKW», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpEnapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccrnenoBaHue miIa3Moiin3a MU JIETUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass padora  «/3ydyeHue  JABWKEHUS  LMTOIUIAa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrnieueHue kietku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (DepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEeHmbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CBeroBas u TemHoBasi pa3pl. Domoovixarnue, Cs., C4. u CAM-munuo
¢domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, MKEIe300aKTEePHUH, CEePOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyaUTENH OOJIe3HEH.

AspoOHBIE OpraHU3MBl. Ortansl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHue, UK KIETOYHOE JIbIXaHue. Poiib MUTOXOHAPUY B
nporeccax ouonoruueckoro okucienus. Llukianueckue peakunu. OKUCIUTEIBHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeEHa BelleCTB nepes aHa3pOOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: [Ix. IIpuctim, K. A. Tumnpsses, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTUIECKUl 0OMeH», «brnocuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOI MHKPOCKOI, 00OpYIOBaHHME AJI NPUTrOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  padora «M3yuyeHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JladbopaTtopHass pabora «/3ydyeHue (HEpMEHTATUBHOIO paCIHICTICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIJIETKAX).

JlabopaTtopnass padora «CpaBHeHHe 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunre3a. [IpuHINI KOMIUIEMEHTAPHOCTH B pEaKUUAX
MaTPUYHOIO cuHTe3a. Peanusaius HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npeocmasienusi o cmpoenuu ceog. OpraHuszalys reHoMa y
MPOKAPUOT W 3YKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. 'umoresa
onepoHa (®. Kako0, XK. Mano). Monexynsapuvle mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBI KU3HU U 00JIUraTHbIe napa3uThl. CTpoeHHe
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbili YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbBIX, pactenuit. CIIN]J], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz oonvuiux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemvie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukin, ero mepuoabl W peryisiuus. WHTepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perumkamun JTHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpHl  XpoMocoMm. ['omomormunbie XpoMocombl. [lomoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KaproknHe3 u 1UMTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO34.

Perynsmusa muToTHYecKoro Iukia kKieTku. [IporpaMmupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe smpo, xpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKW3HEHHBIN MUK KIEeTKH», «Muros», «CtpocHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOGHHUS U JKU3HENEATEIbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIECTOYHBIE TPUOBI, OJHOKICTOYHHIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3dMa. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. Opranu3M Kak €IMHOeE 11enoe. ['oMeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX M YEJIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenHuid. CkeneTbl OJHOKIJIETOUYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUW ckener. CTpoeHue u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUU. J[BMIKEHME MHOIOKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanme opranusmoB. IloryomeHnne BOABI, YIJIEKUCIOrO Ta3a |
MUHEPAIBbHBIX BEIIECTB pacTeHUsMU. lIuranme kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJICTOYHOE MuIlIeBapeHue. [IuTtaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHbie xenesbl. lIumieBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
’KabepHoe u né€rounoe apixanue. JIpIxaHWe MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHM.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucTreMa TMO3BOHOYHBIX JKHUBOTHBIX H  uenoBeka. Ceple,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOSHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparuTenbHble Bakyonu. Opranbel BblacneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHHU3MbI PaOOTHl OPraHOB BBIJCIICHMUS.
CBsI3b MOJIOCTHU T€NIA C KPOBEHOCHOM U BBLACIHUTENIBHON cucTeMaMu. Beigenenue y



MO3BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [louku. CTpoeHue u GyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M ULUCTHl MPOCTEMIIMX. 3almuUTa y MHOIOKJIETOYHBIX pacTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPAJIbHBIA UMMYHUTET. BpoXaAEHHBIH M NPUOOPETEHHBIN crnenupuuecKuit
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pazgpaxumocts UM perymsinus y  OpranusMmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKMBOTHBIX. OTENbI TOJOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW UM SHIOKPUHHOW cucTeM. [ unoranmamo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxan, «Mpli1euHas CHUCTEMA,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CTtpoeHue 1iaHapum», «BHYTpeHHee CTpoeHue H0XKAEBOro 4epBs», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxca», «HepBHas  cucrema  nTun», «HepBHas  cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKOM, MHUKpOIpenapaThl OIHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JIIXaTeNbHBIX JBWKECHHM, MOJIETI TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI.

JlaGoparopHasi padora «3ydueHue TKaHeH JKMBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUS OpPraHuM3MoOB: Oecronoe (BKJItouYas BETreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMpica
M€i03a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre W SMOpPHUOHAJIBHOE pa3BUTHE JKUBOTHBIX. (CrnocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 0Ona u3 2naeuvix npoodiem dMOPUOIOCUU.
Konyenyuss mopgocenoe u mooderu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinust). 3aKkiajika OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknagka TUIAaHA CTPOCHHS KUBOTHOTO Kak pe3yibTaT HEpPaAPXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BinusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpPOB OKpYKArOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHoOOrMdyeckoe 3HaYE€HHUE MPSMOro M HENPSIMOro



pa3BUTHS, UX PACHPOCTPAHEHUE B MpUpoe. Tumbl pocTta *KUBOTHBIX. DakTOphI
PEryJSIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM IHKjIe pacteHuil. OOpa3oBaHue cmop B Ipolecce Mekosa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryssaiuyu OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJbI», «Pa3MHOXKEHUE SBIJIEHBI»,
«Pa3MHOXeHHE THAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CtpoeHue
SMUEKJIETKH U criepMaTo3onsian, «OCHOBHBIE CTaAuU OHTOreHesa», «lIpsmoe wu
HEIpsIMOe pa3BuTHE», «Pa3BuTHE MaHCKOro xyka», «Pa3Butue capaHuny,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHne CeMsH OOHOAOJBHBIX U JABYIAOJBHBIX pacTE€HUI», «/KM3HEHHBIN IUKII
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydeHue CTpOEHHS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpENapaTaxy.

IlpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJCTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbiiora, H. 1. BaBuioBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWHAHTHBIA M PELIECCUBHBIN
NPHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUS, TUOPUJIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/ABl  TCHETHKW: THOPUIOJIOTUYECKUH,  IUTOJIOTUUECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BaswiioB, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel u cxeMbl: «MeToabl TeHETUKNY, «CXEeMbl CKPEITUBAHUS.

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rudpUI0B MepBoro nokosiaeHus. [lpaBuno noMmuHupoBanus. Bropoi
3aKOH Menzaens — 3aKOH pacUleIUIeHUsl INpU3HakoB. LluTosnornueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

Ananusupymouiee ckpemuBanue. [[poMexxyTouHbI XapaKTep HACJIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuanoe ckpeuuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. PabGotel T. Moprana. CuermieHHoe
HACJIEIOBAHME T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAY TIeHaMu. XPOMOCOMHas
TE€OpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponus — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIN aienu3M. B3auMoIeicTBHE HEAUICNbHBIX T'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (PU3MOTIOTMUECKUX TMPOIECCOB, IMOBEACHUS W KOTHUTHUBHBIX (DYHKIIHIA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJIA U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl Menaensy, « TpeTuit 3akoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun denoseka», «Kapuorun npozoduibly, «KapuoTum MOTHIBD,
«MHOXECTBEHHBIN ajuIeNn3M», «B3auMoaeicTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJECIb A
JEMOHCTPALMK CLEIUVICHHOIO HAaCJIEAOBAHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeast B (popMupoBaHuu
MoU(PUKAIMOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuanuoHHBIHI
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3AMEHYUBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYUBOCTH.
Buibl reHOTHTIMYECKO N3MEHYHMBOCTH: KOMOMHATHUBHASI, MyTal[MOHHAsI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanuMoHHasT W3MEHYMBOCTb. BHAbl MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BIMUSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTUYECKUX pSAIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Moranncen, H. 1. Bapuios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: XHBbIE W TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnyeckas padora «Mytaimuu y aApo3odunsl (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUA T€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHUs YyeloBeKa. [ eHHbIE M1 XpOMOCOMHEBIES
0oJe3HM 4YenoBeKa. bOJNIE3HW C HACIENCTBEHHOW MPEIPacIioOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui yenoBeka. MeauKO-TeHeTUYeCKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJIeTku. [ToHATHE «TE€HEeTHYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl u cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUS T€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CEIeKUUs. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
VYuenne H. WM. BaBunmoBa o LleHTpax MNpPOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HacueACcTBeHHOM wu3meHunBocth H. WM. BaBunoBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Metonbl cenekUMOHHOM padoThl. McKyccTBeHHBIM OTOOpP: MacCOBBIA U
VH]IUBU]1yaJIbHBIN. Jrtarnsl KOMOMHAIIMOHHON CeJICKIIUU. HUcnsiTanne
npou3BoauTesaed 1o moToMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoInbio aHanmmza J{HK.

HcKyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOM  paloThlI.
PaananoHHBIN M XUMUYECKAM MYyTareHe3 Kak MCTOYHUK MYTalMil y KYJIbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momy4yeHus: HCXoIHOTO MaTepualia Jisl CeNIeKIIH.

[Tonyuenune MOJINTUIOUIOB. BuyTtpuBnnosas rudpu Iu3aIms.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. J/3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX NOPo0, TUHULL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

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

Tabnuibl ¥ cxembl: «[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3us KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUUBOCTH,
«Metogpl cenexkuuny, «OtnanéHHas rudpuauzanusy, «MyrareHes».

JlabopaTopHas padora «3yueHue cCOpTOB KYJbTYPHBIX PACTEHHUIN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHS CEJIEKIMU PACTeHHH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JiabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OWOTEXHOJIOTMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUsA: XJIeOOMeUeHrne, TMONIYyYEeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
texHosiorui. [IponsBosicTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJIEHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxkeHepus. MeTosibl KyJbTyphbl KJIETOK W TKAaHEW pacTEHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuauzanuss ¢W COMATHYECKUUN
smOpuoreHe3. Vcnonap30BaHWE TaIuIOMIOB B CEIEKIMU pacTeHui. [lomyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUTIOJOTBOPEHHE. PEeKOHCTpYKIMs
SUIEKIIETOK U KJIIOHUPOBAHHUE XKUBOTHBIX. METO/I TpaHCIUIAHTALUH S/I€P KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass U TeHHasd WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI'€Ha |
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrKeHusT UM TMEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YeJloBeKa I OLEHKU COCTOSHHMSI €ro 3J0poBbs. MCIoOnb30BaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTANbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMILIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULIHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEIbI0 O0eCreueHus] KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel 1 cxembl: «crnonb30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydeHrne 00bEeKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:knenue W pa3sBUTHE 3BOJIONUOHHBIX MPEACTABJICHHH B
Onosorum

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEICTBEHHAass W3MEHUYMBOCTh, Ooppba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuud. CoBpeMeHHass DBOJIOIMOHHAS  OWoNOorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoncTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. K. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansrayzen, x. Xonugein, /. K.
benses.

Tabmuupl u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHus
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarycThl», «Ilopoasl foManTHUX >XKMBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOro pa3HooOpazus M CTPYKTypbl nomynsiuid. M3menenue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas wu3MeHunBOCTh. /[lpedid reHOB — ciydaifHbie
HEHANpaBJIEHHbIE M3MEHEHMsI 4YacToT ajiened B monymauusax. Od@ext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnooopazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  M3omsanus  monmymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHBII 0TOOp — HampaBisomuid Qaktop >BomonUUd. DopMbI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBArOIIMil
(mm3pynTuBHbIi). [lomoBoit or6op. BO3HWKHOBEHHE M IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnt y opraHu3MoB: MOpQOIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTH
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xkpurepum u crpykrypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJJIONaTPUUYECKOE (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi OuopazHooOpaszusi. MUKPOIBOIIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxymime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoi», «llomynsiuruOHHbIE BOJIHBI YHCIEHHOCTH XHUIIIHUKOB U XKEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MaaycTpuanbHblii MenaHn3M», «KuBble uckomaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexaaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue aaanrauuu», «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBovHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopHass pabGora «BpIsiBI€HHE HW3MEHUYHMBOCTH y OCO0EH OJHOrO
BUJI).

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHE BHAOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonbl  u3ydeHHs MakpoldBoirouuu. [lameoHTonormyeckue - MeToJbl
u3ydeHus: sBomouuu. IlepexogHeie @QopMbl M (UIOrEeHETHYECKUE  PSJIbI
OpraHHU3MOB.

buoreorpaguueckue Meronasl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiu. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHUS
SBONIOLMH. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOIMYHBIE  OPraHbI
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKME  METOJbl  M3YyYEHUS  HBOJIIOLUU.
I'omonornynsie reHbl. COBpEeMEHHbBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [IpuHyun cmenvl yHKyull.
HeoOpatumocTs 3Bomonnu. ApantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKU psl Jomagu», «APXEonTEepUKCe,
«3Bepo3yObie  smiepel»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HANPABJICHUS 3BOJIOLMNY, «OO0IIME 3aKOHOMEPHOCTH 3BOTIOLUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. IIponcxokaeHne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannannanw, JI. [Tactrepa. [IpoucxoxaeHue xKu3HA U aCTPOOUOIOTHsl.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux Beniects u3 Heoprannmdeckux. Ombir C. Mwumiepa u I'. Opm.
OO6pazoBanue mnonumepoB u3 MoHoMmepoB. KoamepBatnas rumoresa A. W
Omnapuna, Tunore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, reHeTUYeCKasi TUIoTe3a
I'. Ménmnepa. Pubosumer (T. Uek) m rumoreza «vmpa PHK» V. T'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emum u Meroasl €€ wu3ydyeHusa. Vckomaemple OpPraHU4ecKue
octatkd. ['eoxpononmoruss u e€ wMeroapl. OTHOcUTENbHasE U aOCOMIOTHAS
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
NEPBBIX KIETOK. DBOMIOIUS MeTadoin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CuMOUOreHe3). DBONIOMOHHOE POUCXOXKIEHUE
BUpYcOB. IIpoucxoXaeHue MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATallbl 3BOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacreHui. Bpixox pacrenuin Ha cymy. [losBiieHHME CIIOPOBBIX pACTEHUU W
3aBoeBaHue umu cymu. CemenHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMUM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XxOp/oBbIE KUBOTHBIE. JKM3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii m pentwinil. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emMie MO 3paM U IepuoAaM: apxeu, MpOTEpo30il,
najeo3o, Me3030M, KaiiHo30i. OOmias  XapakTepucThKa Kiumara |
reOJIOTMYECKUX TporeccoB. llosBieHne M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUsI — KOJOTMYECKHE KpU3HChl Ipouutoro. IIpuunssl u
CIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emiie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumiep, I'. IOpu.

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. IOpny,
«JTampl  HEOPraHWYECKOW  3BOMOUUM»,  «[ €OXpOHOJIOrMYECKass  LIKaJIay,
«HauanpHble 3Tanbl OpraHUYecKoO IBOMIONUNY, «CxeMa 00pa3oBaHUs DYKapHOT
nyTéM cuMmOuoreHneza», «Cucrema >XUBOM mpuponab», «CTpoeHue BHUpYycCay,
«Apomopdo3sl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIAOPOCIN,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS MKUBOTHOIO
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apXxeunckou spe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOM 3pe», «Pa3BuThe KU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Mumiepa—HOpu 1o u3y4eHuo abMOTE€HHOTO CHHTE3a OPraHUYECKUX COCTMHCHHUH B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBieHUE TIPEACTABICHUN O TMPOUCXOXKICHUM 4elloBeKa. Penurnosnbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, bH3M0JIOT0-OMOXUMHYECKHUE,
noBegeHYeckue. OTIn4us 4elloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3a. PanHue uenoBek0oOpa3HbIE 00E3bSHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  — oOmMM  Mpesok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KJMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpeneramMu Adpukwu.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJloBeKa.

Yenoseueckue pacel. IloHdarue o pace. bombume pacbkl: e€BponeouIHast
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). Bpems M MmyTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnunctBo  denmoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco6IeHHOCTh YeoBeKa K pasHbIM  YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuMiuinHapHble  MeToabl B (pusuueckoil  (OMOIOTHUECKOM)
AHTPOMOJIOTMM.  DBOJIOLUMOHHAS  AHTPOIOJOTHS U IAJECOaHTPOMOJIOTHUS
YEJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIENOBAaHUSA MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cXemMbl: «MeTOoIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKa,
«YenoBekooOpa3Hble 00€3biHbI», «CKeleT 4YeloBeKa M CKEJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpPEBO  4YelOBEKay», <«ABcTpajnonuTek», «YemnoBek ymenslil», «YenoBek
MPAMOXOIAIMNINY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLNU YETOBEKa», «Packl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB  4ENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEIIET YeI0BEKa, MOJICITh
yeperna 4YeJgoBeKa M uepena IIUMIIaH3e, MOJIeNb KHUCTH YeJIIOBEKa U KHUCTHU
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTtopHass pabGora «/3ydyeHne OCOOCHHOCTEH CTPOEHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKICHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
OpUpOAHbIE UM JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Hoptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoasl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 0OMTAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonorudeckuid ¢dakrtop. JleiictBue TemmnepaTypsl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
noJepkaHuio BogHoro Oananca. Knaccudukanus pacTeHUN MO OTHOLIEHUIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YILHAs, MOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHusMoB. IlpucrnocoOneHuss opraHu3MoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue putmbl. BHemHue um BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
XKuznennsie Gopmbl pacTeHUil: 1epeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornyeckue  dakropel.  Bugbl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOKO03 U ero (opmsl. Ilapasutusm, koorepanus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3aumojiericTBus  (Tommueckue,  Qopudeckue, (paOpuyeckue).  3HaUeHHE
OMOTHYECKUX B3aUMOJCHCTBUN [JIsi CYIIECTBOBAHMSI OpPraHU3MOB B Cpeje
obutanus. [IpyHINN KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUS OpPraHU3MOB», «bHOIOrMYECKUEe PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jiecay, « IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOINIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesa MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeaax,
repbapu W KOJUJIGKIIMM PACTEHUW M IKUBOTHBIX, OO0JIAIAIOIIUX YepTaMu
MPHUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHM JKHM3HHU, TepOapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

Jlabopatopnass pabota «BblsBiIeHUE MPUCTOCOONEHUI OpPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XapaKTePUCTUKH  TOMYJISIUH. [Monynsauust  Kak
Ouosnornyeckas cucreMma. Poiib HEOJHOPOMHOCTH Cpelibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasT W TI0JOBasg CTPYKTYpa, pOXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSI.

DKoJIoruyeckasi CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH MOIMYJISLUH.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MopaenvpoBanue TMHAMHUKH TONYyJIsiuuK. KprBblie pocTa YMCIAEHHOCTH TTOMYJISLIUH.
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKkonoruyeckol Huiie Buaa. MectooOutanue. MHoromepHas
Mozenp 3Kkojmormdeckon Humm Jxk.M. XarumHcona. Pasmepsl skonorunueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUIpPAIMN KUBOTHBIX. bHOIOrnueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyisiuun», «CKOpPOCTh  3aCEleHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmamm», «Mogeinb 3xonorndeckor Humu Jx. M. XaTuuacoHay.

OO6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopuas  paGora  «llpucmocobneHuss ceMsH pacTeHHH K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MexXIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopor BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelnu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpouxu. Dryxmyayuu.
HamnpaBnennsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opojckas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponbv kackaonozo sgpghexkma u 6udos-30ughpukamopos (Kirouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt 1 cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOcCHCTEMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«IKoJoTHYecKas mupaMujia OMoMacchl», «IKOJOTHYecKas MUpaMujia SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
nokapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydena NTUIl |
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHas pabGora «/3yueHune pazHOOOpa3us MEITKUX IOYBEHHBIX
YJIICHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «DKCKypcUs B arpodKocUCTeMy (Ha TMoje WIW B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buocdepa — obOmiermnanerapHas 00o0j04Yka 3eMIIM, TAC CYIISCTBYET WIH
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. XKuboe
BeleCcTBO Ouocdeprl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonarme o Omome. OCHOBHBIE OHWOMBI CYIIH:
TYH/pa, XBOUHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoaa B HOPHUPOILH,
«Kpyrosopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kiaumatuyeckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX NpUYMHBL. Bo3aeicTBue deloBeka Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONOT€HHOE BO3/ICIICTBUE HA PACTUTEIbHBIA M XKUBOTHBIA mMup. OxpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuueckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOE  NMPUPONONONIB30BAaHUE M COXpPAHEHHE  OHMOJIOrMYECKOro
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezarowieti u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
uHgopmayuu NO  COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. (OcHOBbI



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHwlx IKOCUCTIEM.

JdemoHcTpanuu

Tabmuupl u  cxeMmbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHseMble PUPOJHBIE TEPPUTOPUINY, «MOETH YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPAMMBI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIIOIINE: OCO3HAHUE O0YUYaIOIIMMHUCST POCCUICKOMN
rPaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOy4EeHUI0  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI 0 OMOJIOTUU JTOCTHTAOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, MNATPUOTH3MA U
YBQKECHHUS K 3aKOHY M IPABOIOPSAAKY, YENOBEKY TPpyAa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickon Penepanuu, Npupoie U
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS Yy4yeOHoro mpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHMCKOro O0OIIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTHA B MPOILIECCE peain3allii OCHOBHBIX HAIpPaBICHUIN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IMPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOI'O BBITIOTHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIJIOE U HACTOSIIEE MHOIOHAIIMOHAIBLHOT 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTMM, TOHMMAaHUS 3HA4YCHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujerHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEW POCCHICKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJAMTEISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas I3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpPMHPOBAHUS KYJILTYPbI 310POBbSI H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAHWE UEHHOCTU TMPaBWI WHAUBUAYAIBHOIO M  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCEICTBUI U HENPUSTHUS BPEIHBIX NPUBBIUEK (YHOTpeOJeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSTEILHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

UHTEpEC K paznuHbiM cepam nmpodeccuoHanbHON AEATEILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpa30BaHHIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH I€1eCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN st
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHUS TMPU PEIICHUH TpoOJieM, CBS3aHHBIX C palMOHAIbHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJAHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJArOMPHUATHBIE IKOJIOTHYCCKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa NesTebHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLHUAIBHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTU HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKHM M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O Ha JUAJOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KaK CpEACTBa
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NoOHUMaHue crenudukd OHOJOTMM KakK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAloIIeM MHpEe KaKk O €IMHCTBE MPUPOIbI, YeIOBEKa U
o0lllecTBa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU MpodsieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeW BhIXOJIa U3 TI00ATBHBIX AKOJOTMUECKUX MPOoOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
MOBBIIIEHUA OOIIE KyJNbTYphl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh TMOJy4YyaeMble 3HAHUS [UJIs aHaiu3a u
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO HCHOJIb30BaTh OMOJOTHUYECKHE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUU MO OHMONOTUU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUSI yueOHOro mpeaMera «buoiorusy
BKJIIOYAIOT: 3Ha4YuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHUS, OTPaKArOIINe
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4dHbIA (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieloBaHrue,  HaONIoJleHne,  HU3MEpPEHHe,  HOKCIEPUMEHT U JpYrue);
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI03HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAaHWS W  YyHHUBEpcajbHble Yy4yeOHbIE JEHCTBUS B
NIO3HABATEIBHOM U COLIMATIBbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHUpPOBaHbBl IO3HABATEIbHbBIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEICTBUSA, PEryISTUBHbIE YyHHBEpCAIbHbIE Y4eOHbIE JEMCTBUS, COBMECTHAs
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OBanagenue YHHMBEpPCAJIbHBIMHU yueOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHUKA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CHHTE3a, CpaBHEHMSI, KJIacCU(pUKAIIUH, 0000IICHHS ), paCKPhIBaTh CMBICT
OMOJOTMYECKUX MOHATUM (BBIIEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUS, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMHU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHbIE, JENYKTUBHBIE, IO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS. B PacCMaTPUBAEMBIX
ABJICHUAX, (POPMYIUPOBATH BHIBObI M 3aKIFOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtsa I MpeICTaBIECHUs
CYLIECTBEHHBIX CBSI3€M M OTHOLICHMH B HM3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIAH pelIeHHUs MpoOJeMbl ¢ YYETOM aHajau3a HMMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH paboTy B  YCIOBHUAX  pEaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMU  pa3pelieHus: npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH 1 KU3HEHHBIX CUTYaLHsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYHO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ uHdopmanueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



WH(POPMAITUIO PA3IMYHBIX BUIOB U ()OPM TPEACTABICHHS, KPUTUICCKUA OIICHHBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONBh30BaTh HAy4YHBIA $3BIK B KadecTBE CpEACTBA MpH paboTe ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWs, TMOHWMATh 3HAuYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOopMyIHpOBaATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTMYECKON MPOOIEeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NPUHUMATh  IIEIM  COBMECTHOM  JESATEIbHOCTHU, OpPraHU30BLIBATH WU
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JICHCTBUSIX M MOCTYINKAaX MO OTHOLICHUIO K >KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeTbHOCTU U )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallUsiM, BHOCHUTb KOPPEKTUBBI B JESTEIBbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeQIIEKCUU ISl OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMerHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHHUS ydeOHOro mpeameTa
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarormuxcs  Ouojorur. OHH  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOECHUIO, UHTEPIIPETAINU U MPEeOOPa30BAHUIO 3HAHUMN, BUJIBI JESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4eOHOrOo mpenMera «buomorusi» B 10
Kaacce OMKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB MPHUPOJALI W  PEUICHHH TpoOJieM  palMOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIaJIE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHCTEMOM OHWOJIOTMYECKUX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAraromue OUOJIOrHYECKUEe TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYHUBOCTb, POCT M Pa3BUTHE), OMOJOTMYECKHUE TEOPUHU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emMHOOOpa3Hsl MOTOMKOB IIEPBOIO TMOKOJICHHS, PACIICTUICHHS, YHCTOTHI T'aMerT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOr'O TMO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIIECTBECHHBIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPTaHOB pAaCTEHUH, >KUBOTHBIX, YENOBEKAa, MPOIECCOB >KU3HENEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHUi, )KMBOTHBIX W UEIOBEKa, OMOJIOTHYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OpPraHOWUJIAMU KJIETKU U HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIUAME, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[UKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTUYECKUE 3a]Ja41, BBISIBIISATh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXTY UCCIIETyEMBIMU OMOIIOTMYECKUMH MTPOLIECCAMU | SIBICHUSMH, JeNaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUM TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMEHTATBHBIMU
cpenctBamu, GOpMYIUpPYs 1elb HCCIENOBaHUS, aHAIU3UPOBATh MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIATH  MOJYYEHHbIE  pe3yJdbTaThl HAa  YUYCHHUYECKUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTUYECKHE AaCMEKTHl COBPEMEHHBIX HCCIECIOBAHUA B
o0jacth  OWUOJNOTMM M MEIULUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMPABICHHOE M3MEHEHHWE T'€HOMa M CO3/[aHHWE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
NESTENbHOCTA B 00JIaCTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3alMsSIX CPEIHEro
npodeccuoHaIBLHOTO U BRICIIIETO 00pa30oBaHUsl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUM O MECT€ U PpOJU OWOJOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJIOTMYECKUX
npoOyieM 4YellOBEYeCTBA, a TaKXKe B PEIIEHHH BONPOCOB PalMOHAIBHOIO
IPUPOIOIONIb30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILIEHHS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpeeNeHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIAralolUX OHOIOTHYECKUX
TEPMUHOB WM TOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OMOIOrHYECKHUE TEOPUHU
(aBomrononHas teopust Y. J[apBuHa, CUHTETHYECKas TEOPHUSI SBOJIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTax U HampasieHHsIX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau m B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
SKOJIOTMUECKON NupaMuibl 3HEpPruu), rumnore3bl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHUE  BJIAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOIO  IO3HAaHUS,
UCTIOJIb3yEMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB U AKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BUIOB, OHOT€OIEHO30B,
KOCHCTEM H Ouocdepbl, CTAOMIU3UPYIOLIEro, IBMXKYIIETO U Pa3pbIBAIOIIErO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB U IIOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHHUE  BBIABJIATH  OTJIMUMUTENIbHBIE  TMPU3HAKU  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJOB K cpefie oOuTaHUs, a0MOTUYECKHMX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

yMEHHE WCIOIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHUKY JUIS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YEeIIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpa3usi BHJIOB U
AKOCUCTEM KaK yCIIOBUS COCYIIIECTBOBAHMSI MIPUPOJIBI U YETIOBEUYECTBA;

YMEHHUE peIaTh OMOIOTHISCKHE 3a1a9H, BBISBIATh MPUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIIETyeMbIMU OMOIOTMYECKUMU TIPOIECCAMHU U SBIICHUSMH, JI€1aTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINIONHATH JTAOOPATOPHBIE W TPAKTUYECKHUE pPadOThI, COOIIOIATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamMu, GOpMYIUpPYs Ielb HCCIEIOBaHUS, AaHATU3UPOBATH TMOJYyYEHHBIE
PE3yNbTaTHI U JENIaTh BHIBOIHI,

YMEHHE YyYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONM paboTe Mo OMoJioruwy,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATH  TOJYyYEHHbIE  pe3yibTaThl HA  YYCHHUYECKUX
KOH()epeHIUsX;

YMEHHUE OIEHUBATH THIIOTE3bl M TEOPUU O TIPOUCXOKICHUU JKU3HU, YEITOBECKa
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX U CIOCO0aX MpeaOTBpaIlCHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiedl npodeccruoHalbHOM
JeSITeNbHOCTH B 00JIaCTH OMOIOTUH, SKOJIOTHUH, PUPOOIIOIb30BAHMS, MEIUIIHEI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUH, CEIHCKOI0 XO35SMCTBA, MHUIIEBOM
IPOMBIIICHHOCTH, YIAyONsTh TO3HABATEIbHBIM WHTEPEC, HANpPABJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMONIOrMYecKoro 0opa3oBaHusl B OpraHU3AIMsIX CPEAHEro NMpohecCHOHATBLHOTO U
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
N HauMmeHoBaHue KoanuecTBO 4acoB
[]
/i pa3aejioB U TEM B KoﬂTpo.}I],HI,Ie HpaKaneCKue 3J1€KTpOHHbIe (lll/l(l)pOBl)Ie) 06pa30BaTeJ1le)Ie PECYPCHI
NnporpaMmsl cero padoThI padoThI
1 5 1 0 0 https://resh.edu.ru/subject/lesson/3827/start/118940/
HOJIOTHA KaK Hayka https://resh.edu.ru/subject/lesson/3827/
2 Kuspie cuctems 1 2 1 0 https://resh.edu.ru/subject/lesson/3827/start/118940/
UX U3yYCHHE
3 5 5 0 05 https://resh.edu.ru/subject/lesson/5383/start/153371/
MOJIOTHA KIIETKH ' https://resh.edu.ru/subject/lesson/5383/
4 XumMuueckas 10 0 1 https://resh.edu.ru/subject/lesson/5397/start/283870/
OpraHu3alus KICTKH https://resh.edu.ru/subject/lesson/3840/
06
5 MICH BEIECTE 1 9 0 1 https://resh.edu.ru/subject/lesson/3917/start/46777/
TpeBPALICHHIC https://resh.edu.ru/subject/lesson/5352/start/295780/
3H€pFI/II/I B KJICTKC
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
Crpoenue u
6 o 8 0 2 MobwibHOE 0060pyI0BaHHE MOOMIIBHOTO Kilacca
YHKIUH KICTKH https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
Hacnencrsennas .
HEbOPMAHS K https://resh.edu.ru/subject/lesson/3917/start/46777/
7 P . 9 1 0.5 https://resh.edu.ru/subject/lesson/5352/start/295780/
pealisaini ce B https://resh.edu.ru/subject/lesson/3927/start/105895
KJIETKE
% o
8 HBHCHHBIM THICT 6 0 1 https://resh.edu.ru/subject/lesson/3927/start/105895
KIICTKH



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3927/start/105895
https://resh.edu.ru/subject/lesson/3927/start/105895

YACOB I10 ITPOTPAMME

PasmHoxenue n https://resh.edu.ru/subject/lesson/3927/start/105895
9 pasBuTHE 8 1.5 https://resh.edu.ru/subj
OpraHU3MOB https://resh.edu.ru/subject/lesson/5630/start/ect/lesson/5630/start/
CrpocHne i https://resh.edu.ru/subj
10 byHKIIUN 17 15 _ .
https://resh.edu.ru/subject/lesson/5630/start/ect/lesson/5630/start/
OpraHU3MOB
TeHeTHKA — HayKa O https://resh.edu.ru/sub?ect/lesson/5386/start/301065/
HACIEICTBEHHOCTH 1 https://resh.edu.ru/sub!ect/lesson/4725/start/107947/
11 2 0.5 https://resh.edu.ru/subject/lesson/4755/start/118828/
H3MCHIMBOCTH https://resh.edu.ru/subject/lesson/5387/start/17435/
OpraHusMoB https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/5386/start/301065/
3aKOHOMEPHOCTH https://resh.edu.ru/sub?ect/lesson/4725/start/107947/
12 10 1 https://resh.edu.ru/subject/lesson/4755/start/118828/
HACIIENICTBCHHOCTH https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/5386/start/301065/
3aKoHOMEPHOCTH https://resh.edu.ru/subject/lesson/4725/start/107947/
13 6 1 https://resh.edu.ru/subject/lesson/4755/start/118828/
H3MCHAMBOCTH https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
14 I'eneruka uenoseka 3 0.5 https://resh.edu.ru/subject/lesson/3653/
15 Cenexupa 4 1 https://resh.edu.ru/subject/lesson/3861/
OpraHU3MOB
Buorexnosorus u
16 CHHTETHYECKAs 4 0 https://resh.edu.ru/subject/lesson/3939/
ouoorus
17 PezepBHOe Bpems 1 0
OBIIEE KOJIMYECTBO 102 13



https://resh.edu.ru/subject/lesson/3927/start/105895
https://resh.edu.ru/subj
https://resh.edu.ru/subject/lesson/5630/start/ect/lesson/5630/start/
https://resh.edu.ru/subj
https://resh.edu.ru/subject/lesson/5630/start/ect/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUH
Muxkpo3Bosronus U €€ pe3yabTaTbl 14 2
MaxkposBoronus u e€ pe3yabTaThl 6
[IponcxoxaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 15 15
3emie
5 IIpoucxoxneHne 4eloBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpYKarollen cpenon
OpranusMmsl U cpesja 0OuTaHHs 1.5
DKoJ0Tus BUAOB U MOMYJIALUN 0.5
DKoJ0rusi COO0IECTB. DKOIOrHUECKUE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sKocucTeMa 0
11 UYenoBek u OKpykaromias cpeaa 6 0
12 PesepBHOE Bpems 8 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KosnyecTBo 4acoB
Hara DJIeKTpOoHHbIe nH(ppoBbIE
n/ Tema ypoka Bceer Kontpoabubl | IlpakTuuecku
u3ydeHusi = oOpazoBaTeIbHbIE pecypchl
n 0 e padoThbl e padothbl
buonorus xax
KOMIUIEKCHAs HayKa U )
— 1 0 0 06.09.202 https://resh.edu.ru/subject/lesson/3827/start/11894
o 0/ https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO 3
oOmrecTBa
AHMBEIC CHCTEMBI I X https://resh.edu.ru/subject/lesson/3827 /start/11894
cBoiicTBa. BxomHo# 1 1 0 07.09.202 o/ DS.TESN. ECU.TL/SUDIECLTess0 —
KOHTPOJIb. 3 -
YpoBHeBas
OpraHu3aIus KUBBIX 1 0 0 13.09.202
CUCTEM 3
HcTtopust OTKpBITUS U
W3Y4YCHUS KIICTKH. 1 0 0 14.09.202 https://resh.edu.ru/subject/lesson/5383/
Kiterounas Teopus 3
Metonsnl
MOJIEKYJIIPHON 1
KJIETOYHOW OMOJIOTHH.
[pa eckas padota
pairirieckas pabot 1 0 0.5 17.09.202
«3ydyeHne MeTo10B 3
KJICTOYHOU OMOJIOTUH
(xpomarorpadus,
anekTpodopes,



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5383/

nuddepeHmanpHoe

HeHTpudyrupoBanue,
[ILIP)»

XUMHUYECKUHN COCTaAB

https://resh.edu.ru/subject/lesson/5397/start/28387

6 0 20.09.202

KJIETKU o/
3
MuHepanbpHbie

7 BEIECTBA KJIETKH, UX 0 21.09.202 https://resh.edu.ru/subject/lesson/5397/
Omonoruveckas poJib 3
OpraHuueckue
BCIICCTBA KJIICTKU —
6enku. JlabopaTopHas

8 paborta 05 93.09.202 https://r.esh.edu.ru/sublec.tllesson/3840/start/16309
«OOHapyxeHHe 3 6/ https://resh.edu.ru/subject/lesson/3840/
O€EJIKOB C IIOMOIIBIO
Ka4C€CTBCHHBIX
peaxKuuii»

CBoiicTBa, .

9 b 0 97 09.202 https://resh.edu.ru/subject/lesson/3840/start/16309
[TacCHOUKATIEL 1 o 6/ https://resh.edu.ru/subject/lesson/3840/
GyHKIIMN OENKOB 3
Oprannueckue .

10 - 0 30.09.202 https://resh.edu.ru/subject/lesson/3840/start/16309
BEMIECTRA IITCTIH e 6/ https://resh.edu.ru/subject/lesson/3840/
JIUTTHIBI 3
HyxnenHoBbie
kucnortsl. JIHK n
PHK. JI : .edu. i

11 abopaTopHas 05 04.10.202 https://resh.edu.ru/subject/lesson/3840/start/16309
paborta 6/

3
«HccnenoBanne

HYKJICMHOBBIX KHUCJIOT,



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

BBIACJIICHHBIX U3
KJICTOK pa3JIMYHBIX

OpraHU3MOBY
Oprasiirieckie https://resh.edu.ru/subject/lesson/3840/start/16309
12 BELIECTBA KJIIETKA — 0 28.09.202 6/
YTJIEBOIBI 3 -
Crpoenue u QyHKIUH
ATO®. [Ipyrue https://resh.edu.ru/subject/lesson/3840/start/16309
13 0 05.10.202 . ;
HyKJ1e03uaTpudochar 3 6/ https://resh.edu.ru/subject/lesson/3840/
bl (HT®D)
CexBeHUpOBaHUE
JITHK. Metobl
14 TCHOMUKH, 0 07.10.202
TPAHCKPUIITOMHKH, 3
MIPOTEOMUKH
15 | Meromst crpyKtyproit 0 11.10.202
OHOJIOTUH
3
https://resh.edu.ru/subject/lesson/5383/start/15337
THuIBI KJIETOK. 1/
16 [Ipoxapuoruueckas 0 12.10.202 https://resh.edu.ru/subject/lesson/3847/start/8616/
KJIETKA 3 https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/1587/
Crpoenue
YKapUOTUYECKOU )
xierxu. TipakTrueckas https://resh.edu.ru/subject/lesson/5383/start/15337
17 0.5 14.10.202 1
patora «Hsydenne 3 https://resh.edu.ru/subject/lesson/3847/start/8616/

CBOMCTB KJICTOYHOU
MeMOpaHbD»



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/

IToBepxHOCTHBIM

https://resh.edu.ru/subject/lesson/5383/start/15337

18 0 18.10.202 1
annapat KICTKH 3 https://resh.edu.ru/subject/lesson/3847/start/8616/
OnHomeMOpaHHbIE
OpraHOU/IbI KJIICTKH.

[TpakTrueckas pabota https://resh.edu.ru/subject/lesson/5383/start/15337

19 «3ydeHne IBIKECHUS 0.5 19.10.202 1/

[TUTOTLIA3MbI B 3 https://resh.edu.ru/subject/lesson/3847/start/8616/
PacCTUTCIIbHBIX

KJIETKaX)

[TonyaBTOHOMHBIE

OpTraHOUAbI KIICTKH:

MHUTOXOHAPUH,

TLUTACTU]IBI. https://resh.edu.ru/subject/lesson/5383/start/15337
JlabopatopHas padborta 1/

20 «I/Iccienoiaﬁnf 0.5 21.10.202 h_ttps://resh.edu.ru/subiect/lesson/3847/start/8616/
[DIA3MOJIHN3a 1 3 https://resh.edu.ru/subject/lesson/3847/
JIeTIa3MoJIn3a B
pacTUTENBHBIX
KJIETKaX )

HememGpatHbie https://resh.edu.ru/subject/lesson/5383/start/15337

21 0 25.10.202 1
OPTatoMbL IIeTiH 3 https://resh.edu.ru/subject/lesson/3847/start/3616/
CrpocHie 1 GyHKIH https://resh.edu.ru/subject/lesson/5383/start/15337

22 0 26.10.202 1
Aapa 3 https://resh.edu.ru/subject/lesson/3847/start/8616/
CpaBHuTtenbHas

23 XapaKTEePUCTUKA 0.5 08.11.202
KJIETOK DYKapHOT. 3



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/

JlabopaTtopHnas pabota
«M3ydenue crpoeHus
KJIETOK Pa3IUYHBIX
OpPTr'aHHU3MOBY

24

AccuMmianusa u
JTUCCUMUJISIINS — JTBE
CTOPOHBI
MeTabonu3ma. THUIsl
oOMeHa BeIIEeCTB.
JlabopaTopHnas pabota
«3yueHue
KaTaJIuTUYECKOMN
AKTUBHOCTH
dbepMeHTOoB (Ha
NpUMEPE aMUIIA3bl WIH
KaTaJia3bl)»

09.11.202
3

https://resh.edu.ru/subject/lesson/2486/

25

depMeHTaTUBHBIN
XapakTep peakuuit
KJIETOYHOTO
MeTabonau3ma.
JlabopaTtopHnas pabota
«M3yuenue
(bepMeHTaTUBHOTO
paciernieHus
NepoKcHIa BOJAOPOAa
B PAaCTHTEJIBHBIX U
KUBOTHBIX KJIETKaX»

0.5

11.11.202
3

26

benku-akTuBaTOpHI U
OCTKU-UHTHOUTOPBI

15.11.202



https://resh.edu.ru/subject/lesson/2486/

ABTOTpO(HBIN THIT

27 0 16.11.202
oOMeHa BellecTB 3

28 ®dorocuHTE3 0 18.11.202 | https://resh.edu.ru/subject/lesson/3917/

3
XeMOCHHTE3.
JlaGopatopHas pabota
gg | (Cpasnerne 05 22.11.202
MPOIIECCOB
3
dorocuHTE3a U
XEMOCHHTE3a»
AHa’poOHbBIE
opranu3msl. Busl
OpOXKEeHUS.

30 Jlaboparopnas pabota 0 23.11.202
«CpaBHeHHE 3
IPOIIECCOB OPOKEHUS
U JTBIXaHHSD)

AdpoOHBIE
31 OPTaHH3MEL JTallbl 0 25.11.202 | https://resh.edu.ru/subject/lesson/3917/
IHEPreTUIECKOTO
3
oOmMeHa
OHeprus
MeMOpaHHOTO

32 rpaJueHTa IPOTOHOB. 0 29.11.202

Cunre3 AT®: pabora 3

npoToHHON AT®-



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

CHHTAa3bI

PeaKHI/II/I MAaTpU4IHOI'O

https://resh.edu.ru/subject/lesson/3917/start/46777/

33 0 30.11.202 https://resh.edu.ru/subject/lesson/5352/start/29578
CHHTE3a
3 0/
Tpanckpumnus — https://resh.edu.ru/subject/lesson/3917/start/46777/
34 MaTpUYHBIA CUHTE3 0 02.12.202 | https://resh.edu.ru/subject/lesson/5352/start/29578
PHK 3 0/ https://resh.edu.ru/subject/lesson/5352/
ToaHCISIIS 1 68 https://resh.edu.ru/subject/lesson/3917/start/46777/
35 P H 0 06.12.202 https://resh.edu.ru/subject/lesson/5352/start/29578
Tattel 3 0/ https://resh.edu.ru/subject/lesson/3917/
Konnposanne
.P .
36 AMHHORHCIOT. FOIb 0 07.12.202 https://resh.edu.ru/subject/lesson/5352/
pubdocom B
3
onocuHTe3e Oenka
OpraHuzanus reHoma
37 y IPOKapUOT U 0 09.12.202 https://resh.edu.ru/subject/lesson/3939/
9YKapuoT 3
MonekynsipHbie
38 MEXaHU3MBI 0 13.12.202 https://resh.edu.ru/subject/lesson/3939/start/10516
JKCIPECCUH T'€HOB Y 3 5/
9YKapuoT
Bupycel —
BHEKJICTOYHBIE (POPMBI
KHSHH H OO IHTATHbIC https://resh.edu.ru/subject/lesson/3939/start/10516
39 TTapasHTLL. 0.5 14.12.202 5/ https://resh.edu.ru/subject/lesson/3939/
[IpakTuyeckas pabora 3

«Co3nanue Moaenu
BUpYCa»



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/

Bupychsie
3a00JeBaHus
YeJIOBEKA, )KUBOTHBIX,

40 . 0 16.12.202 https://resh.edu.ru/subject/lesson/3939/
pacTeHHIA.
3
KonTponsnas padora
3a |1 momyroaue.
41 HanotexHosoruu B 0 90.12.202
OHMOJIOTHUH U MEIULINHE 3
42 HKu3HEHHLIH LU 0 21.12.202 https://resh.edu.ru/subject/lesson/3927/
KJIETKHU
3
Matpu4HbIil CHHTE3
43 0 23.12.202
JIHK
3
XPpOMOCOMBI.
Jlabopatopuaz padora https://resh.edu.ru/subject/lesson/3927/start/10589
44 «M3yueHne XpoMocoM 0.5 27.12.202 5/ = O]
Ha TOTOBBIX 3 -
MUKpOIIpEnapaTax»
Jlenenue KjIeTKU — https://resh.edu.ru/subject/lesson/3927/start/10589
45 MHTO3 0 28'12'202 5/ https://resh.edu.ru/subject/lesson/3927/
THumIel KIETOK.
Kapuokunes n
16 LIUTOKHUHE3. 05 10.01.202 https://resh.edu.ru/subject/lesson/3927/start/10589
JlaGopatopHas pabota 4 5/

«Habmronenne MuTo3a
B KJIETKaX KOHYMKA



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

KOpeIIka JTyka (Ha
TOTOBBIX

MUKpOIIpenapaTax)»
Perynsuus
47 SKU3HEHHOI'O 1IAKJIA 0 11.01.202
KJIETOK 4
48 OpranusM Kak elmHoe 0 13.01.202 https://resh.edu.ru/subject/lesson/6770/
Lenoe
4
TkaHu pacTeHHil.
49 JlaGopaTopHas pa(USOTa 05 17.01.202
«3ydyenue TkaHen 4
pacTeHun»
TxaHU >KUBOTHBIX U
https://resh.edu.ru/uploads/lesson_extract/2017-09-
4eJI0BEKA. 05 m-3-
50 | Jlabopatopuas pabora 0.5 18.01.202 11 750/0450/619/0EBPS/extendedibiol 8 05 1.do
«3ydyenue TkaHen 4 ox
SKUBOTHBIX) o
Opranbl. CHUCTEMBI
OpTaHoOB.
51 Jlaboparopnas pabota 05 90.01.202
«M3yueHune opraHoB 4
[IBETKOBOT'O
pacTeHus»
Omnopa Tena
52 0 24.01.202
OpraHHU3MOB
4
53 fiéﬁ;:ﬁ; 0 95.01.202 https://resh.edu.ru/subject/lesson/6769/



https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/uploads/lesson_extract/2017-09-05_m-3-11750/2459/619/OEBPS/extended/biol_8_05_1.docx
https://resh.edu.ru/uploads/lesson_extract/2017-09-05_m-3-11750/2459/619/OEBPS/extended/biol_8_05_1.docx
https://resh.edu.ru/uploads/lesson_extract/2017-09-05_m-3-11750/2459/619/OEBPS/extended/biol_8_05_1.docx
https://resh.edu.ru/uploads/lesson_extract/2017-09-05_m-3-11750/2459/619/OEBPS/extended/biol_8_05_1.docx
https://resh.edu.ru/subject/lesson/6769/

o4 [Iutanue opranu3mMoB 27.01.202
4
ITutanue
ITIO3BOHOYHBIX
55 SKUBOTHBIX. 31.01.202
IMumeBapuTenbHast 4
CHCTEMa YeJIOBEKA
56 JIpIxaHue opraHu3MoB 01.02.202
4
Jlpixanue
57 MMO3BOHOYHBIX 03.02.202 https://resh.edu.ru/subject/lesson/6759/
JKMBOTHBIX U YEJIOBEKA 4
https://resh.edu.ru/subject/lesson/1581/train/#2090
58 TpaHcnopT BewecTB y 07.02.202 47 https://resh.edu.ru/subject/lesson/2489/
OpraHu3MoB . https://resh.edu.ru/subject/lesson/6760/
4 https://resh.edu.ru/subject/lesson/6761/
KpoBenocHas cuctema https://resh.edu.ru/subject/lesson/1581/train/#2090
59 IMO3BOHOYHBIX 08.02.202 47
SKUBOTHBIX M YEJIOBEKA 4 https://resh.edu.ru/subject/lesson/1581/
B
60 pUIcHcHie y 10.02.202 | https://resh.edu.ru/subject/lesson/2217/
OpraHu3MOB
4
61 3ammra y opraHu3MoB 14.02.202 https://resh.edu.ru/subject/lesson/1580/
4
62 NmMyHHas cuctema



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/1581/train/#209047
https://resh.edu.ru/subject/lesson/1581/train/#209047
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/train/#209047
https://resh.edu.ru/subject/lesson/1581/train/#209047
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/

YCJIOBEKa

15.02.202
4

Paznpaxumocts u

63 perynsuus y 0 17.02.202
OpraHU3MOB 4
I'ymopanbHast
64 Pely LU 1 0 21.02.202 | https://resh.edu.ru/subject/lesson/2458/
SHIOKPUHHAS CHCTEMa 4
JKHBOTHBIX U YEJIOBEKa
65 DopMBI pa3MHOKECHUS 0 99.02.202 https://resh.edu.ru/subject/lesson/5359/start/27099
OpraHu3MoB 4 R 9/ https://resh.edu.ru/subject/lesson/5359/
66 TTonoroe 0 24.02.202 https://resh.edu.ru/subject/lesson/5359/start/27099
Pa3MHOKEHHE 4 9/
. https://resh.edu.ru/subject/lesson/3927/start/10589
67 Meiios 0 28'02'202 5/ https://resh.edu.ru/subject/lesson/3927/
I'ameTorenes.
O6pa3zoBanue u
Pa3BUTHUC ITOJIOBBIX
KJICTOK.
68 JlabopaTtopHnas pabota 0.5 29.02.202
«3ydenne ctpoeHus 4
IIOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKpOTIpenapaTax»
69 UHAHBHAYANEHOS 0 https://resh.edu.ru/subject/lesson/5630/
pa3BUTHE OPTaHU3MOB 02.03.202



https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/

— OHTOI'CHE3

70

3akiagKka OpraHoB U
TKaHEH U3
3apOABIIIEBBIX
JINCTKOB

06.03.202
4

https://resh.edu.ru/subject/lesson/5630/start/

71

Poct u pa3Butue
YKUBOTHBIX.
Jlaboparopnas pabota
«BpIsBIIEHUE
MIPU3HAKOB CXOJCTBA
3apoibIen
MMO3BOHOYHBIX
JKUBOTHBIX»

0.5

07.03.202
4

https://resh.edu.ru/subject/lesson/5385/start/11986
5/

72

Pa3zmHO)XeHHE n
pa3BUTHE PACTEHUH.
Jlaboparopnas paboTa
«CTpoeHue OpraHoB
Pa3MHOKEHUS
BBICIIIUX PACTEHUII»

0.5

09.03.202
4

https://resh.edu.ru/subject/lesson/5359/

73

Uctopus cranoBieHus
Y Pa3BUTHS T€HETUKHU
KakK HayK1

13.03.202
4

74

OCHOBHBIE TIOHSITHS U
CUMBOJIBI T€HETHKH.
JlaGopaTtopHnas pabota
«/Ipozoduna kak
00BEKT TEHETUYECKUX
UCCIICIOBAaHHI»

0.5

14.03.202
4

https://resh.edu.ru/subject/lesson/5386/start/30106

5/

75

3aKOHOMEPHOCTH

0.5

https://resh.edu.ru/subject/lesson/5386/start/30106



https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

HACJIeTOBaHU
NPU3HAKOB.
MounorubpuaHoe
CKpeIBaHHe.
[TpakTrueckas pabota
"U3yuenue
pe3yabTaToB
MOHOTUOPHUIHOTO
CKpEIINBAHUS Y
npo3o¢uis”

27.03.202
4

76

[uTonoruyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEILMBAHUS

28.03.202
4

https://resh.edu.ru/subject/lesson/5386/start/30106
5/ https://resh.edu.ru/subject/lesson/5386/

77

AHanuzupyroiiee
CKpEIIIMBaHHE.
Henonnoe
JIOMUHUPOBaHUE

30.03.202
4

https://resh.edu.ru/subject/lesson/5386/start/30106
5/

78

Jurndpuanoe
CKpEIINBaHHUE.
[TpakTueckas padbora
«M3yuenue
pe3yiIbTaToB
TUTHOPHUIHOTO
CKpEIIUBAHUA Y
JpO30UITBI»

0.5

03.04.202
4

https://resh.edu.ru/subject/lesson/4725/start/10794
7/ https://resh.edu.ru/subject/lesson/4725

79

Ilutonoruyeckue
OCHOBBI
JTUTHOPHUTHOTO

04.04.202
4

https://resh.edu.ru/subject/lesson/4725/start/10794
7/ https://resh.edu.ru/subject/lesson/4725/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/

CKpEIIUBaHUA

CremieHHoe .

80 0 06.04.202 https://resh.edu.ru/subject/lesson/4755/start/11882
HACIICA0BAHHE o 8/ https://resh.edu.ru/subject/lesson/4755/
IIPU3HAKOB 4

81 XpOMOCOMHas TEOPUS 0 10.04.202 https://resh.edu.ru/subject/lesson/4755/start/11882
HACJIEICTBEHHOCTH 4 8/

82 TeneTika Hosa 0 11.04.202 g;tps://resh.edu.ru/sub|ect/lesson/4755/start/1 1882

4 ol

83 I'enoTun xak 0 13.04.202 https://resh.edu.ru/subject/lesson/4755/start/11882
IeJIOCTHAS CHCTEMA 4 8/

I'eneTnueckuii

84 KOHTpOHf pasBuTus 0 17.04.202
paCTCHI/II/I, JKHUBOTHBIX 4
U YeJIOBEKa
M3mermBoCTS https://resh.edu.ru/subject/lesson/5387/start/17435/

85 MpU3HAKOB. Bubr 0 18.04.202 https://resh.edu.ru/subject/lesson/5387/
HU3MEHYUBOCTH 4
Monuduxarontas .

86 0 20.04.202 https://resh.edu.ru/subject/lesson/5387/start/17435/
N3MCHYHUBOCTH 4
BapuaunoHHbli psag u
BapI/IaLII/IOHHaH

87 KpHUBasl. 0.5 24.04.202 | https://resh.edu.ru/subject/lesson/5387/start/17435/
JlabopaTopHnas pabota 4

«UccnenoBanue



https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/

3aKOHOMEPHOCTEM
MOAN(UKAITMOHHON
W3MEHYHUBOCTH.
IlocTpoenue
BAapUALIMOHHOTO psiaa
Y BapHallMOHHOMN
KPHBOW»

88

I'enoTunmueckas
U3MEHYUBOCTb.
KomMOunaTtuBHas
W3MEHYUBOCTh

25.04.202
4

https://resh.edu.ru/subject/lesson/5387/start/17435/

89

MyranuonHas
WU3MEHUYUBOCTb.
[TpakTuueckas pabora
«Mytamuu y
npo3oduisl (Ha
TOTOBBIX
MHUKpOIpenapaTax)»

0.5

27.04.202
4

https://resh.edu.ru/subject/lesson/5387/start/17435/

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO
mpoiiecca.
ONUreHeTHKa u
SIUTeHOMMKA

02.05.202
4

https://resh.edu.ru/subject/lesson/5387/start/17435/

91

I'eHeTHKa yeaoBEKA.
[TpakTuueckas padbota
«CocraBiicHue u
aHAJIU3 POJIOCIOBHOMN»

0.5

04.05.202
4

https://resh.edu.ru/subject/lesson/5387/start/17435/

92

MeTtonasl
MEIUIIMHCKOMN

08.05.202



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/

reHeTHKH. MToroBas
KOHTpOJIbHas paboTa.

93

3HaueHHue
MEIUIIMHCKOM
T€HETHKHU B
MPEOTBPALICHUH 1
JIEYEHU U
Te€HETHYECKUX
3a00JI€BaHHI
gejoBeKa

11.05.202
4

94

OCHOBHBIE OHATHS
CEJIEKIIH.
JlaGopatopHas pabota
«3yuenue copros
KYJIbTYPHBIX PaCTCHUH
Y TIOPOJT AOMAITHUX
KUBOTHBIX)»

0.5

15.05.202
4

https://resh.edu.ru/subject/lesson/3861/start/29575
1/

95

Mertoubl
CEJIEKIIMOHHOMI
paboTHI.
JlaGopaTtopHnas pabota
«3ydyenne MeTo10B
CEJIEKLIMM PACTEHUI»

0.5

16.05.202
4

https://resh.edu.ru/subject/lesson/3861/start/29575
1/

96

JocTmxenus
CEJIEKIMU PACTCHHUI 1
YKUBOTHBIX.
[IpakTuyeckas pabora
«IIpuBuBKa pacTeHUI

18.05.202
4

https://resh.edu.ru/subject/lesson/3861/start/29575
1/ https://resh.edu.ru/subject/lesson/3861/

97

CoxpaHenue,



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/

HN3YUCHUC U
HCITIOJIB30BaHHUC
T'CHCTHYCCKHNX

pecypcoB

22.05.202
4

98

buorexHonorus kaxk
HayKa U OTpacilb
IPOU3BO/ICTBA.
[IpakTuueckas pabora
«M3ydyenue 06beKTOB
OMOTEXHOJIOTHI

0.5

23.05.202
4

https://resh.edu.ru/subject/lesson/3861/start/29575

1/

99

OcCHOBHBIE
HarpaBJIeHUs
CUHTETHUUECKOM
OHOJIOTHH.

25.05.202
4

https://resh.edu.ru/subject/lesson/3939/

100

XpoMocoMHas u
TeHHas UH)XEHepUs

101

Memununckue
OMOTEXHOIOT U

102

Pe3epBHbIii ypoK.
[ToBTOpEHUE,
000011eHHE,
cUcTeMaTH3alus
3HaAHUU

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102

13.5



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3939/

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
5 JBHoKyIpEe CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBINA OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOLIUA
5 DTarbl 3BONIOIMOHHOTO MpoIlecca: 1
MHUKPO?3BOJIIOIHUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
3BOJTIOLIUA
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE H3MEHYUBOCTH Y '
0co0eil OHOrO BUJA»
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 DddexT ocHoBarens. Ddekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. 3010y MOomyJsiui: 1
reorpaduueckas, Ouogoruueckas
11 EcrectBenHbBIN 0TOOP — HAIPaBIISAIOMINN 1
(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
PEe3yJIbTaT MUKPOIBOJIIOLUY.
JIaGopatopHas pabota «/3y4yeHue
apoMop(030B M UINOATANITALUH Y
pacTeHHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOrHIESCKHE,
OMOXMMHUYECKHE, TTOBEICHYECKUE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71eco00pa3HOCTh)

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabota «CpaBHEHHE BUJOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHIa

17

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLUH

18

CBi3p MHKPOIBOJIIOOWH U SITUACMUOJIOTUN

19

Makpossomtonust. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTo b1 H3yUEHUS
DBOJIOLUU

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dororuueckre MeTo Ibl U3y4CHHUS
HBOJIIOLIUU

22

MonekynsapHo-TeHeTHUECKUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE




MCTOAbI U3YUYCHUS 3BOJIIOINN

23 OO01mure 3aKOHOMEPHOCTH JBOJTFOIIHH

24 AnanTuBHas paguanys. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLIUN

25 Hayunbie runoressl NpouCcX0XIeHUS
KHU3HU Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJIIOIIH

28 ['unore3sl 3apoKACHUS KU3HU
Hctopus 3eMian U METObI €€ U3yUYEeHHUSI.

29 JlabopaTopHas pabota «3yyeHue u 05
OITMCaHWE UCKOIAEMBIX OCTATKOB JIPEBHHUX '
OPTaHU3MOBY

30 HauanpHble aTansl opraHnyeckoi
HBOJIIOLIUU

31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOITIOIHA

32 pactutensHOro Mupa. [Ipaktudeckas 05
pabora «M3ydyenne ocobeHHOCTEN '
CTPOEHHS paCTEHUI pa3HbIX OTIEIOB»

33 OCHOBHBIE TaITBI YBOJIOIMH KUBOTHOTO
Mupa
DBorOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKHUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T0
0COOCHHOCTH

38 CoBpeMeHHAs CHCTEMa OPraHuIeCKOTO
MIPOIIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPTraHu3MOB

40 AHTpOnoOJIOrusi — HayKa O 4YeJIOBEeKe

41 PasButne npeacrasiaeHui o
MIPOUCXOXKJICHUH YeJIOBEKa
MecTo yesoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabora «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHUS CKeJleTa YelIOBEeKa, CBI3aHHBIX C
MIPSIMOXOXKJICHHEM)

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a

m CooTHoteHrne OHOTOTHIECKUX U
COLIMATLHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaJ UM aHTPOTIOTCHE3a

46 [TaneoreHeTrka U MajgcoOreHOMUKA

47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsl. [IpakTuyeckas

48 pabota «/3ydeHune 3K0JIOrHIeCKUX 0.5
ajanTanyi 4YeJIoBEKa»

49 MeXITUCIUTUTHHAPHBIC METO/TbI

AHTPONOJIOTUH




50 3apoXKaeHUE U Pa3BUTHE IKOJIOTHU 1
Mertoast skonoruu. JlabopatopHas padbora

ol «M3ydyeHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIICOBAHUI

59 3HaueHNe SKOJOTUUECKUX 3HAHUHN IS 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue akropsl. CBET Kak

54 sKosoruueckuii paxtop. JlaboparopHas 1 05
pabota «BrisiBieHrne mpucrnoco0aeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKHUI (haKTop.

55 JlaGopaTopHas pabota «BbisiBieHue 1 0.5
MIPHUCTIOCOOTICHHI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbl»
Aobuotnyeckue hakropsl. BiakHOCTh Kak

56 sKostorudeckuii paxrop. JlaboparopHas 1 05
pabota «AHaTOMHYECKHE OCOOCHHOCTH '
pacTteHuil U3 pa3HbIX MECT OOUTaAHHSDY

o7 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kusnennsie GopMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HayeHne OMOTHYECKUX B3auMOeHcTBUI

61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




IIOITYJI I

OcCHOBHBIC TTOKa3aTeIIN TIOIMyJIAIUA

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTeNN MOMYJISALNN:

64 POKI1aeMOCThb, TPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPAIIAN

65 DKoJoru4ecKasi CTPYKTypa MOMYJISIITHH

66 JluHamuKa HOMyJSUU U €€ perysuus

67 KpuBbie pocTa 9HCIEHHOCTH TOMYJISIIHH.
KpuBble BEIKUBaHUSA
DKoJoruyeckas HUIa BUAA.

68 JlabopaTopHas padota «IIpucnocobneHus 0.5
CEMSIH paCTEeHUI K pacCeICHUIO»

69 Bun xak cucrema nomyssuii

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
KUBOTHBIX

71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cUCTEMa

73 KpyroBopot BeiecTB 1 MOTOK SHEPTUU B
KOCUCTEME

74 OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI

75 DKOJOTNYECKUE MUPaMUJIbI

76 N3meHeHus coo0111ecTB — CyKIIECCHH

77 [Ipupoansie 3KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. IKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOMOTEeHHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTuueckas padbota 05
«M3ydenue u onrcaHue ypoo3IKOCUCTEMBI) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUNIOB HA CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapras 060104Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

86 KpyroBopots! BeriecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3onaneHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh OHOChepsI

89 DKOJIOTUYECKHE KPU3UCHI H UX IPUIHHEI

90 BosneiicTBue yenoBeka Ha Ouochepy

91 AHTpPOIIOr€HHOE BO3/IEHCTBHE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana nmpupozIs!

93 OCHOBHBIE IPUHIIUIIBI YCTOWYUBOTO




Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPOABL

PanmonanbHo€ NpupoOAOII0Ib30BAHNUE U

94 COXpaHEHUE OMOJIOTMYECKOr0 1
pa3zHooOpaszus 3eMiaun

95 Ofionemae 1o TeMe «MUKPO3BOJIIOIHS U 1
e€ pe3ysbTaTh»

96 O?onemae 1o Teme «MaKpOdIBOIIOIHS U 1
e€ pe3yabTaTh»

97 Oo6o06menue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe)

98 O6o06menne no Teme «IIpoucxoxxnenne 1
YeJI0BeKa — aHTPOIIOTCHE3)»

99 O0o0meHne o TeMe «IDKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHH3MOB)

100 O606m1eHne o Teme «OpraHu3Mbl U cpea 1
0oOHTaHHS

101 O6O6H_ICHI/IVC 10 TeMe «DKOJIOTHUA BUIOB U 1
TIOTTYJISTITHIA

102 O606menue o Teme «buocdepa — 1
ro0anbHast IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. buonoruyeckue cuctemsl u mporeccel, 10 kimace/ Tepemos A.B.,
ITerpocoBa P.A., OG1miecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCThIO «OL]
MHEMO3HNHA»

* buonorus. buonoruueckue cucteMsl u mpoiecchl, 11 kiace/ Tepemos A.B.,

ITerpocora P.A., O611ecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]

MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

* MULTIMEDIA — nognepxka kypca «O01mast Onoiorus»;

* JIabopatopusa KJIETKA; Meroaunueckue Mmarepuanbl: COOpHUK HOPMATUBHBIX
nokymenToB. buonorus /Coct. 2.J1. Jlnenpos, A. I'., Apkagses. — M.: [Ipoda,

2010

Cnucok nurepaTyphl Al YUYUTEIS:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbioi
CIPABOYHUK JJIs1 LIKOJIBHUKOB ¥ MOCTYNAoIKX B By3bl. — M.: Jlpoda, 2011
2 bonrosa U. B. Coopnuk 3aga4 no OO1iei OMooruy Jyisi OCTYHaloluX B

BY3bl. — M.: «OnuKC 21Bex» «Mup u oopazoBanue», 20123 Koznosa T.A.,



Kyumenko B.C. buonorus B Tabnuuax 6-11 knacesl. CripaBounoe nocodue. — M.:
Hpoda, 2010

JlononHuTENpHAsA TUTEpATYypa I YUYUTEIA:

1 Anacracosa JI.I1. O6mas 6uonorus. Junakrudaeckue Matepuaibl. — M.:
Benrana-I'pad, 2010.- 240c. 3 MBanosa T. B. CoopHuk 3aganuii mo oOiei

Ouosoruu: mocodue TSl yJammxcs 00meoopa3opar.

yupexnenuii /T.B. Banosa, I'. C. Kanunosa, A.H.MsrkoBa. — M.:

IIpocsenienue, 2012

4 Koznosa T.A. Konocos C.H. Jlugaktuueckue KapTOUKH-3aIaHUs 110 001IIei
ouonoruu. — M.: Mznarensckuit om «I"enmxep», 2012 — 96¢.

« Jlaboparopus 'EHETUKA; « JlabopaTopuss SKOCUCTEMBI;

Nurepuer-pecypesl: Caiitel B IHTEpHET:

» www.bio.1september.ru — razera «buosnorus» - npuioxeHue K «1 ceHTIOps»;

* WwWWw.bio.nature.ru — HaygyHbIe HOBOCTH OHOJIOTHH;



* www.edios.ru — Diaoc — HEHTP JUCTAHIIMOHHOTO 00pa30BaHUS;

» www.km.ru/education - yueOHbIe MaTepualIbl U ClIOBapu Ha caiite «Kuput u

Medoauit

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Anpeca caritoB B MHTEPHETE

www.bio.1september.ru - razera «buonorus - npuioxeHue K «1 CeHTAOps»
www.bio.nature.ru - Hay4HbIC HOBOCTH OUOJIOTHH

www.edios.ru - Diaoc - HEHTP AUCTAHIIMOHHOTO 00pa30BaHMUs
www.km.ru/education - YaeOHble MaTeprabl U clioBapy Ha caiite «Kupwuut u
Medonamii» http://school-collection.edu.ru Exunas xomtexnus iudpoBbIx
obpazoBarenbHbIX pecypcoB. http://window.edu.ru/ Equnoe okHO gocTyna K

o0pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru — IIpupona: HalMOHAIBHBIN TTOPTAJL.

http://obi.img.ras.ru — baza 3nanuii Mo OWoJIOrUK YeoBeKa. Y YeOHHUK 110
MOJICKYJISIPHOW OMOJIOTUH YeTTOBEeKa, OMOXUMHH, (PU3UOJIOTUH, TEHHOU U
oenkoBoit nmkeHepuu. http://www.zoomax.ru — 300510rusi: 4€I0BEK U IOMAIIHNE

*uBoTHBIC. http://www.fipi.ru — ®eaepanbHbIii HHCTUTYT MEeAArorHuecKux



U3MEPEHUMN






