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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeamMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
OpeaIMeThl, H3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISIOTCS  CHOCOOOM
mubdepennpanuy  00ydeHUsT Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILMM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TMpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" ga€t npeacraBieHue o eI
U 3a7a4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YPOBHE,
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIYET MOCIEA0BATeIbHOCTh W3Y4YEHHUs Y4YeOHOro marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcs. B nmporpamme mo OMoioruu peann3zoBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus, Omnarojaps 4YemMy [POCMAaTPUBAETCS  HANpPABJICHHOCTh  Ha
NOCJIEAYIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBIIUICHUS], IPEACTABIECHUH O 3I0pOBOM 00pa3e *KU3HHU, Ha BOCIUTaHHE OEPEKHOTO
OTHOIIEHUS K OKPYXKAIOIIel MPUPOTHON cpese. B mporpamme 1mo 6MoIoTun TaKxe
MOKa3aHbl BO3MOXKHOCTH yudeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4YeHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATENIBHOCTH OOYYarolMXCS TI0 OCBOEHHUIO COJEp)KaHUs
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0o 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopa3oBaHUs
3aBepIaeT OUOJIOrH4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH HA PACIIUPEHUE
U yriyOJeHue 3HaHUH 00yJaroluXxcs 0 dKUBOM MPUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAOIIMUXCA K MOCIEAYIOIIEMY IOTYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMM HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSMH, TOJYYCHHBIMU OOYUYAIOIIMMUCS TPH H3YYECHUU
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIAPHOW U KJIETOYHOM OHOJIOTHU, IMOPHUOJOTHUH U OHOJOTHH
pa3BUTHS, TEHETUKU M CEJNEKUUU, OMOTEXHOJIOTUU M CHUHTETUYECKON OMOJIOruH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
0Oy4aroIIMMHUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBNIAJICHUE  OOYYalOUIUMHCS  3HAaHUAMU O  CTPYKTYPHO-(YHKIIMOHATHHOMN



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBEICHUS IS IPOIOJIKEHHS] OMOJIOTUYECKOTO 00pa30BaHus.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMNIMAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BbIIAIOIUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM UM CHUHTETUYECKOW OHOJNIOrMH, NalCOHTONOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OLICHMBATh MOCIEACTBUSL CBOEH NEATENbHOCTU IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCS HHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuel
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHUE Yy 00YyYaIOIMXCs IIEHHOCTHOTO OTHOIUEHHUSI K KUBOU MPUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOICHIE TIPABIIT TIOBEICHHUSI B IPUPO/IE, OXPaHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacHOCTH >KU3HENESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYaLUsIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIOMUMUCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
NoCJIeyIoNeMy TPOo(ecCHOHATEHOMY CaMOOTPEEICHUIO, B COOTBETCTBUH C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ielo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
po¢heCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXcs B BBITOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS YIUTEIEM Ha OCHOBE HMEIONITUXCSI MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, 1. . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKuW3Hb Kak ¢opMa CyIlIecTBOBaHUS
Marepun. Hayku, n3yyaromye ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IniepeMeHHOU. [lnanumpoBanue oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranusmay, «buoreornenos», «buocdepa», «Metoab
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OHOJIOTMHM:  MHKPOCKOIUS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boga u e€ poiib Kak pacCTBOPHUTEIIS, PEAreHTa, y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperysiuud. MuHepanbHbIe BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeskoBoil MoJekyibl. [lepBuunas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoasl. MoHOCaxapuabl, AUCaXxapyuibl, OJIMTOCAXAPUIbI U MTOIUCAXaPHUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OOIue cBONCTBAa OMOJIOrMUECKUX MEMOpaH — TEKy4eCTh, ClIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenune u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«PacrnipenienieHne XuMUYECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MOJIeKyNn JIMNuAoBY», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
OcoOEHHOCTH CTpPOCHHSI TeTepOoTpPOoHOM U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKy0 MeMOpaHy: maccuBHbIN (auddy3us, o0aerdaéHHas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOM CTEHKH PacTEHUI, TpUOOB.

[Murorasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmMbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTkH. CTpoeHHE TPaHYIIPHOTO PETHKYIIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkoe 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMU MUTOXOHIpUN M 1wiactui. llepBuunele,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. PuGocompr. IIpomescymounvie Quramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxpoguiamenmol. MBpIIICUHbIE  KJICTKH.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uUIaMeHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XPOMATHH, KapHoIIa3Ma, SAPHIINIKH, UX CTPOSHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



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

Tabmuubl u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHue kietku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEepMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmyvl U NUSMEeHMbvl PeakyuoHHo2o yenmpa. Ponb XJIOpOIUIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHuEe pa3auuHbIX PaKTOpoOB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CcepoOaKTEpHH, BOIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIPENAPATOB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

JlaGopaTtopnas pabora «U3ydyeHue (EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [IprHLIKI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CHHTE3a. Peanu3zanusa HacineAcTBEHHON MHpopManuu. I eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
POKapHOT U 3YKApUOT. Perynsiuus akTUBHOCTH T€HOB Yy MpOKapuoT. ['mmoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — Hexierounbie (OpMbI )KU3HU B 00IMTaTHBIC Mapa3utbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruii. CITNJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsr: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsli 1uki, ero mnepuoabl W perymsuus. Mutepdaza u MuTO3.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIEIBHOCTD.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsnust MUTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubderu Kiemox. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «Muto3», «CTpoeHHE
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlabopaTtopnass  pabora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATCIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIC T'PUOBI, OJTHOKJIETOUHBIE BOJOPOCIH, IPYTHe
npoTucThl. KosloHnanpHbIe OpraHu3MBbl.



B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTebHAas, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX KMBOTHBIX. HapykHbIN U BHyTpeHHUN ckeieT. CTpOEHUE U TUTIBI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOIOKJIETOYHBIX JKUBOTHBIX M 4YEJIOBEKa:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTIO TpakTa. [lumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabGepHoe u nérounoe apixanue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTEHHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOe BcachlBaHHWE KaK MEXaHU3Mbl paOOThl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIJICJIIMUTEIIBHOM CHUCTEMaMu. BelaesieHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKa.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M LUCTHI MPOCTEHIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyia.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OosnesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOpaJIbHBIA UMMYHUTET. BpoxkaEéHHBIE M NPUOOPETEHHBIN CHEUPUIECKUAN
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxkxumocts u  peryisinus |y  OopranusmoB. Pasznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLINOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU 1 SHIOKpUHHOM cucteM. [ mnmoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTeMay, «OHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«AMmmynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOoBEHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHbIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UIJIOKOXHUX, dUBbIE K3EMIUIIPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmania U 0eKoB Mmoj AeicTBUeM (hepMeHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3ydeHue TKaHel pacTeHUIN.

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUA: [OYKOBAHHUE,  CHOPYIISALHS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKMU3HEHHOM IMKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JTOBBIE KEIE3bl.
OOpazoBaHue 1 pa3BUTHE MOJIOBBIX KiIeTOK. CiepMmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenune. Tumbl  aApoOsieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (IMOpPHUOHAbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ metamopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPAMOrO0 M HENPSIMOro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
pEryJiluy POCTa KUBOTHBIX U ueioBeka. CTaauu mocTaMOPHOHATIBHOTO Pa3BUTHUS



y )KMBOTHBIX U 4esioBeka. [lepnoapl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce merosa. ['amerorenes
y pactenuil. Ona010TBOPEHHE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MOB. [[BoiiHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOxkeHUE», «Tumbl Oecmosoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pasButhe», «Pa3zBurne wManckoro xyka», «PasButue capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KW3HEHHBIN IIMKJI COCHBD».

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckas padora «BbIIBIEHME NPHU3HAKOB CXOJCTBA 3apOJBIIIEN
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

HcTtopust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B PA3BUTUHM I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE INPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsmos, H. .
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS .

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4uCcTOTH raMer.

AHanuzupyrouiee ckpemmBanue. [[poMeKyTOUHbIA XapakTep HacleJOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJIeI0BaHUs PU3HAKOB. [luTOMOrNYecKre OCHOBBI TUTHOPUIHOTO CKPEITMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoramMeTHbIA I0J. ['eHeTnuyeckas
CTPYKTYpa IMOJIOBBIX XpoMOcoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXXECTBEHHBIM ajuieau3M. B3amMoaelcTBHE HeEaUIeIbHBIX TI'€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHYeCKHE acleKThl KOHTPOJSI U
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upyrouiee CcKpemuBaHue», «HemomHoe nOMUHHUpPOBaHHEY,
«CrereHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MojAeNb s JAEMOHCTpPAllMd 3aKOHOB €IMHOO0Opasus
rUOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJAEIb I



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3odumnay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «lM3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (GopMHpoBaHMHM (PEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psaa u BapuanuonHHas kpuBas (B. Horanncen). ColicTBa MOIu(UMKaIMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTuYeckue myTtanuu. COMaTHUYECKHE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TNPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo m3MenunBoct (H.U. BaBumon). BuesnepHas W3MEeHYHBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiet u cxeMbl: «Buael  um3mMeHumBOCTHY», «MoauduKaMOHHAS
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmonoTBopeHuey, «I'eHeTndeckue 3a0oieBaHUs YeIoBeKay, « Buabl MyTammii.

OO6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PacCTCHH,
pucyHku (potorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHJIAMU U3MEHYHBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytamuu y apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas NmporpamMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TL[P-ananu3a. HacnencrBennslie 3a001eBanus yeaoBeka. [ eHHbIe 1 XpOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacioyiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0o0yieBaHU uesoBeKa. MeauKo-reHeTUYECKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. ['eHeTnueckast
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexunu B CO31aHUU COPTOB paCTEHUM U MOPOJ )KUBOTHBIX. COPT,
MOpoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HUcneiTanue
OpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PanuanMOHHBIN U XUMUYECKANW MYTareHe3 Kak UCTOYHUK MYyTalU Y KYJIbTYPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4eHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HYUcCle C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlabopaTtopHas padora «/3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKkTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nlaHre TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIHUecs B MPUPOIe OMOCUHTETUUECKHUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss HW  COMATHYECKHI
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE JKMBOTHBIX. METOA TpaHCIUIAHTALIMHU SIAEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBanue pekomonHanTHbIx JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6uorexHnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YeJOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 340poBbs. M CNonb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHMN B
omnosioruu

OomonmonHass teopuss Y. Jlapsuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHITbl 3BOIOUNH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmus! u cxembl: «CucremMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHui u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiipyta myremectBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTb», «llopossl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIVM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3us U CTPYKTypbl mnomyisauuil. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalnOHHbBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJIEHHbIE U3MEHEHUS YaCTOT aJljIesiel B monyisauusix. DpPpexkT ocHOBaTeIs.
Spdexm bGymuvinounoco eopaviuka. CHudCeHUe 2eHeMmuUYecKo20 pa3sHoO0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma Opetigha 2eno8 68 6OILUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! mprcocobIeHn y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3NOTOTHIECKHE,
onoxumuyeckue, ToBeAeHUeCKHE. OTHOCHTENBHOCTh  IPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (nonumnuonau3anus,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHbBIX METOJOB COXPAHECHHUS
ouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymume
CHJIBI 3BOJIOLUNY, «IKOJIOTHUECKas HU30JSIUS TMOMYJIALIUNA CEBaHCKON (dopenmy,
«I"eorpadmueckast U30IAIUS TUCTBECHHUIIB CHOMPCKOM 1 TMCTBEHHHUIIBI JAyPCKOM»,
«ITonmynsAIMOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB U KEPTB», «CxeMa AehCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0pHOBI 3a CyIIeCTBOBaHUEY, «HAyCTpHaTbHBIN
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka 3KUBOTHBIX», «Dusznosoruueckue
amantaiuny, «lIpucoCcCOONEHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunsl-nBoiiHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUJI000pa3oBaHusy, «I eorpaduyeckoe Bumoo0pa3oBanue TPEX BUIOB JIAH IBIIIICH,
«9Konoruyeckoe BHUI000pa30BaHUE BUAOB CUHUL, «lloauruionasl pacTeHHin»,
«KanycTHO-pe1euHblil rTuOpuIy.

O6opynoBaHue: repOapruy pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUIl |
3BEpei ¢ MpUMeEpaMu pa3INuHbIX TPUCTIOCOOICHHM, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUAOB, OOPA30BaBIIMXCS PA3NTHYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIpucnioco0aeHnss OPraHU3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonasl  u3ydeHMsT MakpolsBoJonuu. [laneoHTONOrHMYECKHEe  METObI
u3ydeHus: oHBomoruu. llepexomnbie ¢opMbl U (QUIOTEHETUYECKUE PSIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTMueckue MEXaHU3Mbl 3BOJIIOLMM OHTOT€HEe3a M MOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YUYEHUs HIBOTIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHbIE METO/IbI MOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, O. I'ekkelsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpelid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPUOHAJIBHOTO PAa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmus. /JJoHayuyHble IPEACTABICHUS O 3apOKJICHUN JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reomornueckas) SBOJIOIUSA. XHMHUYECKas OHBOJIONMA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumoreza [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbI €€ n3ydeHus. VickoraeMple OpraHnyecKre OCTaTKU.
['eoxpononiorust u €€ mMeroabl. OTHOCUTENbHAS W aOCOJIOTHAS T'E€OXPOHOJOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl ABOJIOLUU BHICHIUX pacTeHui. OCHOBHBIE apoMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECHO3BOHOYHBIMH U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO30W,
naneo3oil, Me3030M, kaltHo301. OO1as XapaKTepUCTHKa KJIIMMaTa U Fe€0JOTHYECKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopazHo0Opasus Ha 3emIie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. [IpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTAaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apoXKJIeHusl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «[ €OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYecKoi 3BoMOIUN», «CxeMa o0pa3oBaHMs SyKapHOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukn», «l oroceMeHHbIE
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «Kumednomnonoctueiey, «Ilmockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnue, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKo spey, «Pa3zsurtue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOH 3pe», «Pa3BuTue KU3HU B KaWHO30MCKOM dpeEy,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uy4delia IITULL U 3BEPEH, KOJUICKIIUN
OKAMEHEIJIOCTEM, IIOJE3HBIX HCKOMAEMbIX, MYJSIKA OpPraHMYEeCKUX OCTaTKOB
OpPTraHU3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBanue onbiToB Muiiepa—
KOpu no u3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTopuasi padora «/3yueHue u omuMcaHuWE MCKONAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre ocCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHUsA. COBPEMEHHBIE HAYUYHBIE TEOPUHU.

Cx0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXO0XKICHUE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (hakTophl) aHTPONOreHe3a: OMOJIOTHYECKUe, COIUaTbHbBIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaguu aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIBI) M paHHUE MOHTHUBI — OOIIUE MPEIKU YeTOBEKOOOPA3HBIX 00€3bsIH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OpYyAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenoBek reienb0eprekuii — o0t mpeaok HeaH 1epTaaTbCKOTO
YeJIOBEKa U YEJOBEKA Pa3syMHOro. YUeloBEeK HEaHAEPTAIbCKUUA KAaK BUJ JIOACH
XOJIOJIHOTO KJIMMaTta. YeJloBEeK pa3yMHbId COBPEMEHHOTO THIIA, JIECHUCOBCKUMU
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
najeoreHoOMHKa.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yejoBeka. MyTainmoHHbIN Tiporiecc U nojJuMopdusM. [lomynsuroHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3¢GdEKT ocHOBATEN» B MOMYJAIUSIX COBPEMEHHOIO
YEJIOBEKA.



UYenoseueckne pacel. I[loHarue o pace. bonbiume pacel: eBpomneouaHas
(eBpa3miickasi),  aBCTpajo-HETpouJHas  (dKBaTOpUaibHas),  MOHIOJIOMHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacHu3Mma.
[IpucrnocoOseHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEbl.
Bnusnue reorpadudeckoii cpesl U aperida reHoB Ha MOPQPOJIOTHUIO U PUZUOTOTHIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJICOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue K03BOTIONUHI OUOJIOTHYECKOTO U COLIUATIBLHOTO B YETIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «J|BIKYIIME CUIIBI AHTPOIIOTE€HE3a», « DBOJIOLIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITansbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKA.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIIPEIMETOB  MaTepHaIbHOM
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU UM OUOJICEUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yepera 4eJ0BeKa U yeperna rUMIaH3€e, MOJICNIb KUCTH YEJI0BEKa U KUCTH IITMMIIaH3E,
MOJIEIIA TOpPCA MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalluil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
9K0JIOTUH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaAMU.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B OKOJIOTHU. MOHUTOPHUHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA  4YeJIOBEKa. DKOJIOTHUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbl U 3KOJOTMUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3KoJorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (HAKTOPOB: adMOTHYECKUE, OMOTHYECKHE, aHTponoreHHbie. Oo1ue
3aKOHOMEPHOCTH JIeHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢pakropel. CBeT Kak sKojorumdyeckuid (axrop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K CBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHust oprann3moB. [IprucnocoOnennst opraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buosornueckne putmbl. BHemHune u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 *KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AEpeBbs, KyCTApHUKW, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJNIeTHHE TpaBbl. JKu3HEeHHBIE (HOPMBI KUBOTHBIX: THUJIPOOUOHTHI, TEOOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMONO3 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRBO, HaxJIEOHUYECTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHMS OPIraHHU3MOB B CpeEle
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JdeMoHCcTpaMuA

Tabmuelt 1 cxeMmbl: «Okonornueckue (axtope», «CBETOBOM CHEKTPY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIC», «DU3NOJIOrMYECKUE aTanTalnun
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBDY,
«Kuznennsie Gopmbl pacTeHUiD», «Ku3HEHHBIE POPMBI JKUBOTHBIX», « DKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuM0Omno3,
«KommeHncanuzm».

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKHX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHbBIE pAacTEHUs], repOapuy U KOJJIEKLUU TETJIONIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHHM, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduramM, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apum M KOJUIEKUMM PpAaCTEHUAd U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HU, repOapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopnass padora «BrpisiBIeHHE MPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauuss ~ Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOAHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0CcoOeHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MATPALUS.

Dxonoruyeckass CTpykrypa nomyiasuud. OUneHKa YHCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBbie BbDkHMBaHMs. Perynsiusi 4YMCICHHOCTH TMOMYJSIUN: poib (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Hui. [loTeHnnanbHas U peaaTu30BaHHas HUIIIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid >KUBOTHBIX. buosorundeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHUsT TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

Oo6opynoBanue: repbapuu pacTeHHM, KOJIJIEKIIUH KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENN SKOCUCTEMBI. broMacca U MpoAyKIKs. DKOJIOTHYECKHUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1ecos, Cmenel, nyCmvlHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bnopa u ¢ayna. CuHaHTpomuzalus TropoJickoil ¢ayHbl. buomoruueckoe u
XO034MCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponv kackadnoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PAZHbLLIX MUN0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOuIHAs, JETPUTHAsA)», «IKOJOTHYEecKas NupaMuaa YUCe,
«IKonoruyeckas mupamusia OUOMacCChl», «IKOJOTHUECKass MUpaMUa SHEPTUM,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
DHEPTUU B arporeHo3e», «[IpumMepsr ypOosKOCHCTEMY.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TIIE CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax . 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyIliecTBoBaHus Ouocdeprl. OcodbeHHOCTH Ouochepsl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.



3oHanbHOCTH OHochepsl. [Touarre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE W IIMPOKOJIUCTBEHHBIEC Ji€Ca, CTENU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talira»y, «Cmemanneiii jgec», «ILIMpokoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNOpUYMHBL. Bo3aelcTBue deloBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENBbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacabsie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEIOBEUECTBA W MPUPOJIBI.
PanronanpbHO€ ~ MPUPONOMOJIL30BAHUE M COXpPAaHEHHE  OMOJOTUYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccieoo8anus nepexooa K pecypcocbepezarowel u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U dkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocobos 060pvObL ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arps3Henue nouBb», «[lapHukoBbIi 3d ek, «Oco00 oxXpaHseMble IPUPOIHBIE
TeppuTOpUmn», «MOAEIH YIIPaBISIEMOTO MUPAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE 00YYarolUMUCS POCCUMCKON
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOrMYECKOTr0 00pA30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTUUECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMA POCCUMUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHYy, CBOM SI3bIK M KYJbTYpPY, IPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO I€SITEIbHOCTB;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pelLIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M yMEHUS TpU  pEeHieHud  1OpolsieM, CBSA3aHHBIX C  palUMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CcrnenupuKku OHOJOTUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIX0/IAa M3 III00ATBHBIX IKOJIOTHYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOIIETO0 MUPA U MPOUCXOANINX B HEM U3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJIOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCJeI0BaHNE, HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaomue GopMrupoBaHrue (yHKIIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  MCHOJIb30BaTh
OCBOEHHBIE MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKME 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHblEe JEHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCaJbHblE Yy4deOHbIE IEHCTBUSA,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, Ki1accupuUKalu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LESIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHUs MPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOVHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [PUYMHHO-CJIECACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U MPAKTHUYECKYIO OOJACTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIIEHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONb30BaTh HAY4YHBIA S3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHe, (usmueckue Hu
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWUs W 3alUThl  WH(OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a/laBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBIMOJHEHMS MpeisiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaX/I0I0 Y4aCTHUKA KOMAH/Ibl B OO
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, OBITH HMHUIIMATHUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peQUIEKCHH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, MOHUMAsi CBOM HEOCTAaTKU U JOCTOMHCTBA;
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE peE3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI JACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BIIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€IMHOOOpa3us
MIOTOMKOB TI€PBOr0 TOKOJIEHHUS, PAaCIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOM
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO TO3HAHMS, HCIOJIb3YyEeMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIEC TTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB U CHCTEM
OpPraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KU3HENEITEIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BemiecTB (MeTab0In3M), MPEBPAIICHUS dHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, NUCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIHASIME, MEXKIYy CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Tarmamu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJYy UCCIIETYEMBIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bl, TMPOBEPATh WX OKCIECPUMECHTATHHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaTbl HAa  yYEHHYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0acTv OMOJIOTHUHU U MEUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBlIEHHOE N3MEHEHNE TeHOMA M CO3[JaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIUsIX CPETHETO
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHUOJIOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBl MHpa, B ITO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpe/ieNieHUs] U TOHMMAaHHE CYUIHOCTH OCHOBOIIOJAralomuX OHOJOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3aponeimieBoro cxoactsa K. M. bopa), mpaBuna (munumyma lO. JIubOuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWIM3UPYIOMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOTO U CUMIIATPUUYECKOT0 BUI000pa30BaHus,
BIUSHUAA ~ JBWKYIIUX  CHWJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IPOLECCAaMU HBOJIIOLUH,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U Cpelbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,;

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE W TPAKTHUECKHE padOThI, COOIIOIAThH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHUS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B Yy4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJOoruM,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U COco0ax MpeaoTBpallleHus
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEJIbCKOIO XO34WCTBa, MHILEBOM
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO |
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 Bbuosnorus xak Hayka 1 0 0 https://m.edso0.ru/7f41c292
POIII,
bubnunoreka LIOK
2 JKuBble cucTeMBbI U UX U3YYCHHE 2 0 0 https://m.edsoo.ru/7f41c292
POIII,
bubnunoreka LIOK
3 buonorus knerku 2 0 0.5 https://m.edso0o.ru/7f41c292
POIII,
bu6nunorexa LIOK
4 XuMHYecKasi OpraHu3anusi KIeTKH 10 2 1 https://m.edsoo.ru/7f41c292
POIII,
bu6nmorexa LIOK
5 CrtpoeHre U GyHKITUH KICTKH 8 0 2 https://m.eds00.ru/7f41c292
POIII,
OOMeH BelecTB U NpeBpalleHne YHEPTUU B Bubmmorexa [IOK
6 B beppatt P 9 0 1 https://m.edso00.ru/7f41c292
KJIETKe POLLL
7 HacnencrBennas undopmarnus u 9 1 05 bu6muoreka [JOK

peammsanus e€ B KJIIETKE

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



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

JKU3HEeHHBIN UK KJIETKU

Crpoenue u GyHKIUU OPraHU3MOB

17

1.5

bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
POII,

bu6nmorexa [IOK
https://m.edsoo.ru/7f41c292
POII,

10

Pazmuoxxenue u Pa3BUTHEC OPraHnu3MOB

1.5

bu6nmorexa [IOK
https://m.edso0.ru/7f41¢c292
POII,

11

12

13

I'enetuka — HayKa O HAaCJICACTBCHHOCTHU U
H3MCHUYUMBOCTHU OPraHu3MOB

BaKOHOMepHOCTI/I HaCJICICTBCHHOCTHU

3aKOHOMEPHOCTH U3MEHUYUBOCTH

10

0.5

bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
POII,

bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
POII,

bubnmorexa LIOK
https://m.edsoo.ru/7f41c292
POII,

14

T'e”eTnka yenoBeka

0.5

bubmmoteka IIOK
https://m.edsoo.ru/7f41c292
POII,

15

16

CCHCKHI/ISI OpraHu3MoB

BuoTtexHonorus 1 CHHTETUYECKass OUOIOTHS

but6mmorexa [IOK
https://m.edsoo.ru/7f41c292
POII,

bubnunorexa LIOK
https://m.edsoo.ru/7f41c292
POII,



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

17 PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13

bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
POII,



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
3apoxACHUE U PA3BUTHE IBOJIFOIIMOHHBIX bubmmorexa [JOK
1 PO vp 5 H 4 0 0 https://m.edsoo.ru/7f41cc74
MPEJICTABICHUI B OMOJIOTHI POLLL
bubnunoreka LIOK
2 Mukpo3BOIIOLNHS U €€ PE3YIIbTATHI 14 1 2 https://m.edsoo.ru/7f41cc74
PO,
bubnunoreka LIOK
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 0 https://m.edsoo.ru/7f41cc74
POII,
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha bubmmorexa [TOK
4 3 P A P 15 1 1.5 https://m.edsoo.ru/7f41cc74
emiie POLIL
bu6nmorexa LIOK
5 IIpoucxoxaeHne yenoBeKa — aHTPOTIOTEHES 10 1 1 https://m.edsoo.ru/7f41cc74
PO,
DKOJIOTHS] — HayKa O B3aWMOOTHOIIICHUSIX bubnmnoreka [JOK
6 OpPraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0 0.5 https://m.edsoo.ru/7f41cc74
C OKpY>Karollei cpeaoi POIII,
bubnunoreka LIOK
7 Oprasnu3Mel U cpejia OOUTaHus 9 0 1.5 https://m.edsoo.ru/7f41cc74

PDIII,



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bubnunoreka LIOK

8 DKOJIOTHS BUJIOB U TIOMYJISAIIAN 9 0.5 https://m.edsoo.ru/7f41cc74
POIII,
DKOI0TrUs COOOIIECTB. DKOIOTHUECKHUE Bubmaorexa ITOK
9 H ' 12 0.5 https://m.edsoo.ru/7f41cc74
CUCTEMBI PALLL
bu6nmorexa [IOK
10 buocdepa — riobaibHas SKocucTeMa 6 0 https://m.edsoo.ru/7f41cc74
PO,
bubnunoreka LIOK
11 YenoBek U OKpysKarolas cpeaa 6 0 https://m.edsoo.ru/7f41cc74
PO,
bubnunoreka LIOK
12 PesepBHOe Bpems 8 0 https://m.edsoo.ru/7f41cc74
POIII,
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 7.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypcsl
buonorus kak KOMIUIEKCHasI HAyKa U Kak bubmmorexa [JOK
1 Ve 0 0 https://m.edso0.ru/7f41c292
9acTh COBPEMEHHOTO OOIIECTBA. POIII
bu6mmoreka [IOK
2 JKuBble cucTeMbl U UX CBOMCTBA. 0 0 https://m.edsoo.ru/7f41c292
POII
bu6mmoreka [IOK
3 YpoBHEBas opraHu3anus KUBBIX CUCTEM. 0 0 https://m.edsoo.ru/7f41c292
POII
HcTopust OTKPBITHS U U3YYCHUS KIIETKA bubmmorexa [JOK
4 P P v ' 0 0 https://m.edsoo.ru/7f41c292
Kierounas teopus. POII
Meroasl MOJIEKYIIIPHON U KJIETOYHON
o6uonorun. [Ipaktuueckas pabora «M3yuenue
METO/JIOB KﬂequHOﬁ 61/10J1:r1/m . bubmmorexa [TOK
5 8 0 0.5 https://m.edsoo.ru/7f41c292
(xpomatorpadus, anexrTpodopes, POII
muddepeHnmanbHoe eHTPUGYTUPOBaAHUE,
[TLP)».
bu6mmorexa [IOK
6 XUMUYECKUH COCTaB KJICTKH. 0 0 https://m.edso00.ru/7f41¢c292

POIII



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

MI/IHepaJ'IBHBIC BE€IICCTBA KIIETKHU, UX

bubmuorexa [JOK

7 5 0 https://m.edso0.ru/7f41c292
HOJIOTHYECKas POJIb. POLII
Oprannueckue BEIecTBa KISTKH — OCJIKH.
JlabGopaTopHas padota «O0Hapy)eHue bubmorexa OK
8 parophas p Py 0.5 https://m.edso0.ru/7f41c292
OCJIKOB C MIOMOIIBIO0 KAa4€CTBEHHBIX
. POII
peaxuiiy.
CoiicTBa, knaccudukanus 1 GyHKIUN bubmorexa HOK
9 5 ’ H YKt 0 https://m.edsoo.ru/7f41c292
€JIKOB. POIII
bubmuorexa [JOK
10 Oprannueckue BENIeCTBa KJIETKH — JIMIHIBL. 0 https://m.edsoo0.ru/7f41c292
PO
Hyxnennossie kucnotsl. JJHK n PHK.
JlabopaTtopHas pabota «lccnenoBanue bubmorexa LHOK
11 paTopHai p A 0.5 https://m.edsoo.ru/7f41c292
HYKJICHHOBBIX KHCJIOT, BBIJICTICHHBIX W3 POIII
KJIETOK Pa3JINIHBIX OPTaHU3MOB.
Crpoenue u ¢pynkiuu ATO. Jlpyrue bubnmnoreka [JOK
12 nykineozuarpudocparel (HTD). Craprosas 0 https://m.edsoo.ru/7f41c292
JIMarHOCTHKA. POIII
Oprannyeckue BemecTBa KISTKH — bubmorexa HOK
13 P B 0 https://m.edsoo.ru/7f41¢c292
YTIICBOJIBI. POII
bu6mmorexa [IOK
C HK. M
14 eKBerHpoBatie /| CTOABT TEHOMHIH, 0 https://m.edsoo.ru/7f41c292
TPAHCKPHUIITOMHUKH, TIPOTCOMUKH. POII
MeTob1 CTPYKTYpPHOI OHOJIOTHH. bubnnorexka [JOK
15 Kontponbnas padora Nel mo teme: 0 https://m.edsoo.ru/7f41c292

XuMuueckas opraHu3anus KJICTKU.

POIII



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

bubmuorexa [JOK

16 Tunsl kietok. [IpokapuoTnueckas KieTka. 0 https://m.edso0.ru/7f41c292
POII
CrpoeHue 3yKapuOTUYECKON KIIETKH. bubnmoreka [JOK
17 [IpakTrueckas padota «l3ydyeHne cBONWCTB 0.5 https://m.edso0.ru/7f41c292
KJICTOYHOU MEMOpaHBI». PolI
bubmuorexa [JOK
18 [ToBepXHOCTHBIN amnmapar KJICTKH. 0 https://m.edsoo0.ru/7f41c292
POII
OpHoMeMOpaHHbIE OPTraHOUIbI KJIETKH. bubnuorexa [JOK
19 [IpakTuueckas pabota «M3ydeHne qBUKEHUS 0.5 https://m.edsoo0.ru/7f41c292
LUTOILJIA3MbI B PACTUTEIBHBIX KIETKAX). POII
[TonyaBTOHOMHBIE OPTaHOUBI KIETKU:
MUTOXOHJIpHUH, IacTu bl JIabopaTopHas bubmorexa LHOK
20 0.5 https://m.edsoo.ru/7f41¢c292
pabota «VccnenoBaHue mia3Moian3a u POII
JIETIIa3MOJIM3a B PACTUTENBHBIX KIIETKAX.
bu6mmoreka [IOK
21 HememOpaHHbIe OpraHOU/IbI KJIETKH. 0 https://m.edsoo.ru/7f41c292
POII
bu6nmoreka [JOK
22 CrpoeHue u pyHKIMHU Apa. 0 https://m.edsoo.ru/7f41c292
POII
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK bubnmnoreka [JOK
23 sykapuoT. JlaboparopHas pabota «3ydeHnune 0.5 https://m.edsoo.ru/7f41¢c292
CTPOEHUS KJIIETOK Pa3JIMYHBIX OPTaHU3MOBY. POl
AcCCUMMIISIUS U TUCCUMUJIISIIAS — JIBE bu6mmorexa [IOK
24 CTOpOHBI MeTabonu3ma. Tumsl oOMeHa 0.5 https://m.edsoo0.ru/7f41c292

BemiecTB. JlabopaTopHas padora «M3ydyenue

POII



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

KaTaJTUTHYeCKON aKTUBHOCTU (DePMEHTOB (Ha
MpUMepe aMUJIa3bl WK KaTaaasbl)y.

@epMEHTaTUBHBIN XapaKTep peakLui

KJIETOYHOTO MeTabonu3ma. JlabopaTopHas bubnunoreka HOK
25 pabora «3yduenue hepMEHTATUBHOTO 0.5 https://m.edsoo.ru/7f41c292
pacIIeIUIeHUs IEPOKCUAA BOAOPOIA B POII
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).
bu6mmoreka [IOK
26 Benku-akTuBaTOPHI ¥ OCIKH-UHTHUOUTOPHI. 0 https://m.edso00.ru/7f41c292
POIII
bu6mmoreka [IOK
27 ABTOTpO(HBIN TUIT OOMEHA BEIICCTB. 0 https://m.edsoo.ru/7f41c292
POIII
bubmuorexa [JOK
28 DOTOCHHTES. 0 https://m.edsoo.ru/7f41c292
POIII
Xemocunres. JlaboparopHas pabota bubnmnoreka [JOK
29 «CpaBHEHHE TIPOIecCOB (POTOCHHTE3A U 0.5 https://m.edsoo.ru/7f41¢c292
XEMOCHHTE3A. POIII
Ana3poOHble opranu3mMbl. Bujiel 6poskeHust. bubnnoreka [JOK
30 JlaGopatopnas pabora «CpaBHeHUE 0 https://m.edsoo.ru/7f41c292
MIPOLIECCOB OPOXKEHUS U IBIXAHUSD». POIII
bubnnorexka [JOK
31 A9POOHBIC OPraHH3MEI. JTarlb 0 https://m.edsogru/7f41c292
HHEPreTUYecKOoro ooMeHa. POII
DOHeprust MEMOpPaHHOT'O TPaUEHTa IIPOTOHOB. bubnnorexa [JOK
32 Cunte3 AT®: pabota nporoHHoit ATO- 0 https://m.edso0o.ru/7f41c292

CHHTAa3HkI.

POII



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

bubmuorexa [JOK

33 Peakiiuyn MaTpuHOTO CHHTE3A. 0 https://m.edsoo.ru/7f41c292
PDIII
bu6mmoreka [IOK
34 Tpanckpunuus — marpuusbiii cuare3 PHK. 0 https://m.edsoo.ru/7f41c292
PDIII
bu6mmoreka [IOK
35 Tpancnsiius u e€ dTarebl. 0 https://m.edso0o.ru/7f41¢c292
POII
KoaupoBanue aMmuHOKHCIOT. Pojis pubocom bubmorexa LHOK
36 6H P 5 ’ P 0 https://m.edsoo.ru/7f41c292
B OMOCHHTE3€e OelKa. POIII
Opranu3zaiiys reHoMa y IpoKapuoT U bubmorexa [JOK
37 P t y npoxap 0 https://m.edso0.ru/7f41c292
JYKaApHOT. POII
MoneKyIIpHbIC MEXaHU3MBbI SKCITPECCHHI bubmorexa HOK
38 Yp P 0 https://m.edso0o.ru/7f41¢292
TCHOB Y DYKapHOT. POIII
Bupycbl — BHeks1eTOUHbIE (OPMBI )KUZHU U bubnuoreka [IOK
39 oOnuraTHbIe apa3uTel. [IpakTudeckas 0.5 https://m.edsoo.ru/7f41c292
pabota «CoziaHue MOJENIN BUpYyCay. POIII
BupycHbie 3a001eBaHMS YeI0BeKa bubmorexa HOK
40 Py . ’ 0 https://m.edso00.ru/7f41c292
JKUBOTHBIX, PACTCHHH. POII
HanoTtexHomornu B OMOJIOTHH U MEAMIIMHE.
Kontponbnas paborta mo Teme: bubmorexa HOK
41 P P ] 0 https://m.edso0o.ru/7f41¢c292

"Hacnencrennas uadopmanus u
peanu3anus e€ B KIeTKe".

POIII



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

bubmuorexa [JOK

42 JKu3HEHHBIHM LUKIT KJIETKH. 0 https://m.edso0.ru/7f41c292
POII
bu6mmoreka [IOK
43 Matpuunsiii cunte3 JHK. 0 https://m.edsoo.ru/7f41c292
POII
Xpomocomsl. JITaboparopHas pabota bubnnoreka [HOK
44 «M3ydyeHnre XpoMoCOM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41c292
MHKpOIIpernaparax». POIII
bubmuorexa [JOK
45 JleneHue KISTKH — MHTO3. 0 https://m.edso00.ru/7f41c292
POII
Tunsl kneTok. KapuokuHes u IUTOKKUHES.
JlaGopatopunas paborta «Habnronenue Mutosa bubmmorexa [JOK
46 paTOpHA p 8 0.5 https://m.edsoo.ru/7f41¢c292
B KJIETKaX KOHYMKA KOpEIIKa JiyKa (Ha POIII
TOTOBBIX MUKpOIIpEerapaTax ).
bu6nmoreka [JOK
47 Perynsiuus >KM3HEHHOTO LUKJIA KIIETOK. 0 https://m.edsoo.ru/7f41c292
POII
bu6mmorexa [IOK
48 Opranusm Kak eMHOE LEJIOE. 0 https://m.edsoo.ru/7f41c292
POII
. bubnuorexa [JOK
49 TII/(IaHH pacTeHuu. JUTaGOpaTOIV)HaH pabota 0.5 https://m.edsoo.ru/7f41c292
«3yueHne TKkaHel pacTeHHI. POII
TkaHU KUBOTHBIX U YEJIOBEKA. bubnuorexa [JOK
50 JlaGopatopHnas pabora «3yueHue TkaHei 0.5 https://m.edsoo.ru/7f41c292

KHUBOTHBIX)».

POII



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Opransbl. Cucremsl opraHos. JlaboparopHas

bubmuorexa [JOK

51 pabora «3yueHue opraHoB I[BETKOBOTO 0.5 https://m.edsoo.ru/7f41c292
pacTeHus . POII
bubmuorexa [JOK
52 Ormopa Tena OpraHu3MoB. 0 https://m.edsoo.ru/7f41c292
POII
bubmuorexa [JOK
53 JIBrOKEeHHE OpTraHU3MOB. 0 https://m.edsoo0.ru/7f41c292
POII
bubmuorexa [JOK
o4 [Tutranue opraHu3mMoB. 0 https://m.edsoo0.ru/7f41c292
POII
[TuTanne MO3BOHOYHBIX KHUBOTHBIX bubmorexa HOK
55 ) 0 https://m.edso0.ru/7f41c292
[InmeBapuTenpHas cuCTEMa YEIOBEKa.
POII
bu6mmoreka [IOK
56 JlpIxaHne OpraHu3MOB. 0 https://m.edsoo.ru/7f41¢c292
POII
JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U bubmorexa HOK
57 0 https://m.edso0.ru/7f41c292
YeloBeKa. POIII
bubmuoreka [JOK
58 TpancnopT BeliecTB y OpraHu3MoB. 0 https://m.edsoo.ru/7f41c292
POII
KpoBeHocHas cucteMa nmo3BOHOYHBIX bubmorera [JOK
59 P 0 https://m.edsoo.ru/7f41c292

JKHUBOTHBIX U YE€JIOBCKA.

POIII
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bubmuorexa [JOK

60 Brinenenue y opranu3mMos. 0 https://m.edso0.ru/7f41c292
POII
bu6mmoreka [IOK
61 3ammura y OpraHu3MoB. 0 https://m.edso0.ru/7f41c292
POII
bu6mmoreka [IOK
62 NmMMmyHHas cuctema yenoBeka. 0 https://m.edsoo.ru/7f41c292
POII
bu6mmorexa [IOK
63 PazgpaxxuMocTs 1 perynsus y Opranu3MoB. 0 https://m.edsoo.ru/7f41c292
POII
['ymopanbpHas peryssius U SHIOKPUHHAS
CI/}I]CTCI;/Ia )KI/IBO?HL?X I/IH‘ICJIOBGKI;. ’ bubmorexa LHOK
64 . 0 https://m.edso0.ru/7f41c292
KonrtponbHas padora no teme: "Ctpoenue u POIII
(GyHKIMU OpraHU3MOB".
bu6mmoreka [IOK
65 @DopMBI Pa3MHOKEHUS OPTAHU3MOB. 0 https://m.edsoo.ru/7f41¢c292
POII
bu6nmoreka [JOK
66 [TostoBOE pa3MHOKEHHE. 0 https://m.edsoo.ru/7f41¢c292
POII
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota bubmmorexa [JOK
67 ' patopiaip 0.5 https://m.edsoo.ru/7f41c292
«M3ydeHune cTpoeHHS MOJIOBBIX KIETOK Ha POIII
TOTOBBIX MHKpPOITpeIapaTax.
bubmuoreka [JOK
68 Meiios. 0 https://m.edsoo0.ru/7f41¢c292

POIII
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I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHUEC OPraHU3MOB —

bubmuorexa [JOK

69 OHTOrCHES 0 https://m.edsoo.ru/7f41c292
' PolI
3akjaJKa OpraHoB U TKaHEH U3 bubmorexa [JOK
70 0 https://m.edsoo.ru/7f41c292
3apOBIIIEBHIX JINCTKOB. POLII
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas bubmuorexa [JOK
71 pabota «BpIsiBICHNE PU3HAKOB CXOJCTBA 0.5 https://m.edsoo.ru/7f41c292
3apOJIbIIIEN TO3BOHOYHBIX KUBOTHBIX). PolI
Pa3sMHoOxeHue 1 pa3BUTHE PACTEHMUIA. bubnuorexa [JOK
72 Jlaboparopnas pabota «CTpoeHre OpraHoB 0.5 https://m.edsoo0.ru/7f41c292
Pa3MHOXKEHHUS BBICIIUX PACTCHUII. POl
Hcropust ctaHOBIEHUS U pa3BUTUS T€HETUKU bubnuorexa [JOK
73 kak Hayku. KonTponbHas paboTa 1o teme: 0 https://m.edsoo.ru/7f41c292
"Pa3MHOXkEHUE U pa3BUTHE OPTaHU3MOB'". POIII
OCHOBHBIE TIOHSITHSI 1 CUMBOJIBI TEHETHUKH. bubnuotexa [JOK
74 Jlaboparopnas pabdota «JIpo3oduia kak 0.5 https://m.edsoo.ru/7f41c292
O00BEKT TeHETUYECKUX HCCIIECTOBAHHUI. PolI
3aKOHOMEPHOCTHU HACEAOBaHUS TTPU3HAKOB.
Monoru0puaHoe CKpeluBaHue. bubnuoreka [IOK
75 [TpakTuueckas padota "U3yuenue 0.5 https://m.edsoo.ru/7f41c292
PE3yJIbTaTOB MOHOTUOPUTHOTO CKPEIIUBAHUS POIII
y Ipo3ohums".
[{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO bubmorera [JOK
76 S —— 0 https://m.edsoo.ru/7f41c292
PolI
Amnanusupytoiee ckpeuupanue. Hermonnoe bubmorexa HOK
77 0 https://m.edso0o.ru/7f41¢c292

AOMUHHPOBAHUC.

POIII
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Jurnbpunnoe ckpeuuBanue. [Ipaktuaeckas

bubmuorexa [JOK

78 pabora «3yueHue pe3ynbTaToB 0.5 https://m.edsoo.ru/7f41c292
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(UITBI. POII
L{uTONOrNYECKHUE OCHOBBI TUTHOPHIHOTO Eubmorexa ITOK
79 N P 0 https://m.edsoo.ru/7f41c292
pett ' PO
bubmuorexa [JOK
80 CuensieHHOe HaclieIOBaHUE MTPU3HAKOB. 0 https://m.edsoo.ru/7f41c292
POIII
bubmuorexa [JOK
81 XPpOMOCOMHasi TEOpUS HACJIECTBEHHOCTH. 0 https://m.edsoo.ru/7f41c292
POIII
bubmuorexa [JOK
82 I'enernka nmoa. 0 https://m.edsoo.ru/7f41c292
POII
bu6mmoreka [IOK
83 I'enoTun kak neJIOCTHAS CUCTEMA. 0 https://m.edsoo.ru/7f41c292
POII
I'eHeTnyeckuii KOHTPOJIL PA3BUTUA Bubmorexa ITOK
84 ACTCHIIL. B THHI:( ; qp 0 https://m.edsoo.ru/7f41c292
pacte , o eJIOBEKa. PO
M3menunBoCTs Npu3HAKOB. BUabI Eubmiorexa IIOK
85 - oc p gadee 0 https://m.edso00.ru/7f41c292
HYUBOCTH.
POIII
bu6mmorexa [IOK
86 MoaudukarnroHHass K3MEHYHUBOCTb. 0 https://m.edsoo.ru/7f41c292

POIII
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BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlaboparopHas padora
«HMccnenoBanne 3akOHOMEPHOCTEN

bubmuoreka [JOK

87 . 0.5 https://m.edsoo.ru/7f41¢c292
MOAU(GUKAITMOHHOW H3MEHYUBOCTH. PO
[TocTpoeHne BapualiMOHHOTO Psia U
BAPUALIMOHHON KPUBOI».
bu6mmoreka [IOK
I'eHoTHIIMYECKAsT N3MEHYHUBOCTD.
88 0 https://m.edsoo.ru/7f41c292
KoMOnHaTnBHAsI H3MEHUHUBOCT.
POIII
MyranroHHas U3MEHUYUBOCTb. [IpakTuyeckas bu6mmoreka [IOK
89 pabora «Mytanuu y npo3oduisl (Ha 0.5 https://m.edsoo0.ru/7f41c292
TOTOBBIX MUKpOIIpenapaTax)». POIII
3aKOHOMEPHOCTH MYTAIIMOHHOIO IIpoliecca bubnorexa [IOK
90 P yrat pott ' 0 https://m.edso00.ru/7f41c292
DIUreHeTHKa U YITUTEHOMHUKA.
POII
I'eneruka uenoseka. [IpakTuueckas padoTa bubmorexa LOK
91 P pu 05 https://m.edso00.ru/7f41c292
«CocTaBiieHHE U aHAIU3 POJOCIOBHOMN.
POIII
bu6mmoreka [IOK
92 MeTtoapl METUIIMHCKON TEHETUKH. 0 https://m.edsoo.ru/7f41c292
POIII
3HadyeHrne MEIUITHHCKON TeHETUKH B
MIPEIOTBPAILIEHUH U JIEYEHNH T€HETHIECKUX bubmmorexa [TOK
93 PEAOTEP Hlu 0 https://m.edsoo.ru/7f41c292
3a0oeBaHui yenoseka. MTorosas POII
KOHTpOJbHas paboTa.
OCHOBHBIE TTOHATHS CEIEKIINAN.
JlabopaTopHas pabota «/3yueHue copToB bubmmorexa [TOK
94 patoprad p e P 0.5 https://m.edsoo.ru/7f41c292

KYJIBTYpPHBIX PACTEHHH U MOPOJ JJOMAIIHUX
KHUBOTHBIX.

POIII
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MeTobl celneKIIMOHHON paboTHI.

bubmuorexa [JOK

95 JlabGopaTopHas paborta «/3ydeHue MeTo10B 1 0.5 https://m.edsoo.ru/7f41c292
CEJIEKIIUU PACTECHUIN». POII
JloCTHXKEHHS CeNeKIUU PaCTEHUN 1 bubmuorexa [JOK
96 *HUBOTHBIX. [IpakTnyeckas pabora 1 0.5 https://m.edso0o.ru/7f41c292
«IIpuBUBKa pacTEHUN». PolI
CoxpaHeHne, U3y4eHHE U UCTIOJIb30BaHUE bubmorexa LHOK
97 FeHETIECKUX PECYPCOB. 1 0 https://m.edsoo.ru/7f41c292
POII
buorexHonorus kak Hayka ¥ OTpaciib bubnnoreka [JOK
98 npousBoJicTBa. [IpakTuueckas pabora 1 0.5 https://m.edso00.ru/7f41¢c292
«M3ydyenne 0ObeKTOB OMOTEXHOIOTUIY. POIII
OcCHOBHBIE HAMPABJICHHS] CHHTETUICCKOU bubmorexa [JOK
99 HOTOHIIL 1 0 https://m.edsoo.ru/7f41c292
POII
bu6mmoreka [IOK
100 XPpOMOCOMHAs ¥ T€HHasl HHXXECHEPUSL. 1 0 https://m.edsoo.ru/7f41¢c292
POII
bu6mmoreka [JOK
101 MenuinacKkre OUOTEXHOIOTHH. 1 0 https://m.edsoo.ru/7f41c292
POII
. bubnmoreka [JOK
102 fzziziiizﬁzz'SSSI]:IZEIPCHHC’ obobuerre, 1 0 https://m.edsoo.ru/7f41c292
) POII
OBIIEE KOJIMYECTBO YACOB I1O 102 145

I[MTPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

OpodoniionHas reopust Y. Jlapsuna.

KoanuecTBo 4yacoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

JIBM>KyIIMe CUIIbl 3BOJIIOLIMK BUIOB 110 Y.
[apsuny.

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

Bopn0a 3a cyiiecTBoOBaHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD.

DopMUPOBAHUE CUHTETUYECKON TEOPHH
JBOJIIOLIHH.

bubmmoteka IIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bu6nmorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

OTalbl 9BOJJIIOIMOHHOI'O ITponecca:
MHKPO3BOJIIONUA 1 MAKPO3BOJITOLIUA.

[Tomynsimus — sneMeHTapHas €IUHAIIA
DBOJIIOLUH.

but6mmorexa [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
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PoOII

3aKOH r€HeTUYECKOro paBHOBecHs JIK.
Xapnu, B. BaiinGepra. Jlaboparopuas

bu6nmoreka [IOK
https://m.edsoo.ru/7f4lcc74

7 0.5
pabota «BblIsBIIeHHE H3MEHIUBOCTH Y https://myschool.edu.ru/
oco0eil OHOTO BHIA». POIII
bub6nmoreka [IOK
8 5 b 0 https://m.edsoo.ru/7f4lcc74
JIEMEHTApHBIE (DAKTOPHI IBOJIIOLIUU. https://myschool.edu.ru/
POII
bubnunoreka LIOK
9 Dddext ocnoBatensa. IhdexT OyTbUIOYHOTO 0 https://m.edsoo.ru/7f41lcc74
TOPJIBIIIKA. https://myschool.edu.ru/
POII
bubnunoreka LIOK
10 Murpauuu. M30n0muu nomyssuuii: 0 https://m.edsoo.ru/7f41cc74
reorpaduyeckas, Ouonoruueckas. https://myschool.edu.ru/
POII
bubnmnorexa LIOK
11 EcTecTBeHHbI 0TOOp — HanpaBsSIOLUINI 0 https://m.edsoo.ru/7f41cc74
(akTOp IBOJIIOLIMH. https://myschool.edu.ru/
POII
but6mmoreka [IOK
. https://m.edsoo.ru/7f41cc74
12 Tonosoi oT60p. 0 https://myschool.edu.ru/
POII
[TprucnocoOaeHHOCTh OPraHU3MOB Kak bubmuorexa [IOK
13 pe3yabTaT MUKpodBOIOIUH. JlaboparopHas 05 https://m.edsoo.ru/7f41cc74

pabora «3ydenue apomopdo30B u
NM0aIANTALMI Y PACTEHUH U )KUBOTHBIX.

https://myschool.edu.ru/
POIII
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[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:

MopdosIorHIecKue, GU3H0IOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74

14 JlabGopaTopHas padora «IIpucnocobnenus 05 https://myschool.edu.ru/
OpPraHU3MOB U UX OTHOCHUTEIIbHAS POII
11e71eCO000Pa3HOCThY.

Bun, ero kputepuu u CTpyKTypa. bubmorexa LOK
15 Jlaboparopuast pabora «CpaBHEHHE BUIOB 0.5 https.Jim.eds00./ T4 Lec/4
https://myschool.edu.ru/
10 MOP(OJIOTHICCKOMY KPUTECPHUIO». POII
bubnunoreka LIOK
16 CrpykTypa B, 0 https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POII
bu6nmnorexa LIOK

17 Bunoo6pa3oBanue kak pe3ynbTar 0 https://m.edsoo.ru/7f41cc74

MHKPOIBOIIOLHH. https://myschool.edu.ru/
POII

CBsi3b MUKPOSBOIOIMH U STTUAEMUOIOTHH. bubmorexa LOK
https://m.edsoo.ru/7f41cc74

18 KontponbHas pabota no teme: 0
| - . https://myschool.edu.ru/

MUKpO3BOMIOLMS U €€ PE3yabTaThI'". POII
bubnunorexa LIOK

19 Makponssomtonus. [laneonronornueckue 0 https://m.edsoo.ru/7f41cc74
METOABI U3YUEHUS IBOIIOLUH. https://myschool.edu.ru/

POII
buoreorpaguueckue MeTo bl U3y4YEeHUS bubmmorexa [JOK

20 0 https://m.edsoo.ru/7f41cc74

DBOJIIOLUH.

https://myschool.edu.ru/
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PoOII

OMOpPHUOIOrMYECKHUE U CPABHUTEIBHO-

bub6nmoreka [IOK
https://m.edsoo.ru/7f41cc74

21 MOP(OJIOTHYECKUE METO bl U3YUEHUS https://myschool.edu.ru/
SBOJIIOIUH. POIII
bubnmoreka [IOK
MonekynsapHO-TeHETUUECKHE,
https://m.edsoo.ru/7f41cc74
22 OMOXUMHYECKUE U MATEMATHYECKHAE METOIbI
https://myschool.edu.ru/
W3Yy4YEeHUs SBOJIOLNH. POII
bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
23 OO61Ke 3aKOHOMEPHOCTH SBOJIIOIIHH. https://myschool.edu.ru/
POIII
bubmuoreka [IOK
24 AnantuBHas paauanua. HepaBHoOMepHOCTH https://m.edsoo.ru/7f41cc74
TEMIIOB DBOJIIOLIUH. https://myschool.edu.ru/
POIII
bubmmoteka IIOK
o5 Hay4nble runoTe3sl NpOUCXOKACHUS KU3HU https://m.edsoo.ru/7f41cc74
Ha 3emIe. https://myschool.edu.ru/
POIII
bubnunorexa LIOK
26 JloHay4HbIe MPEICTABIEHUS O 3aPOKICHUN https://m.edsoo.ru/7f41cc74
JKU3HHU. https://myschool.edu.ru/
POIII
bubnunorexa LIOK
7 OcCHOBHBIE 3TaIbl HEOPTAHUYECKON https://m.edsoo.ru/7f41cc74

DBOJIIOLUH.

https://myschool.edu.ru/
POIII
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bubnunoreka LIOK
https://m.edsoo.ru/7f4lcc74

28 ['unoTessl 3apOXKACHUS KUZHH. 0 https://myschool.edu.ru/
POII
HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS. bubnuoreka [JOK
29 Jlaboparopuas padota «3yueHue u 05 https://m.edsoo.ru/7f41cc74
ONMCAaHHUE UCKOIAEMBIX OCTATKOB JIPEBHUX ' https://myschool.edu.ru/
OpPraHu3MOB. POl
bubmuoreka [IOK
HauanbHele 3Tars opraHn4eckon https://m.edsoo.ru/7f41cc74
30 0
3BOJIIOINH. https://myschool.edu.ru/
POII
bubmuoreka [IOK
31 BOTIOLHA 2YKAPHOT. 0 https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII
OCHOBHBIE 3TaIbl YBOJIIOIIUN PACTUTEIILHOTO bu6nmorexa LIOK
32 mupa. [Ipaktuueckas padora «3yuenue 05 https://m.edsoo.ru/7f41cc74
0COOEHHOCTEN CTPOEHUSI PACTEHUN pa3HbIX https://myschool.edu.ru/
OTJICTIOBY. POIII
bubmmoteka IIOK
33 OCHOBHBIE 3TaNbl YBOJIFOIMH )KUBOTHOTO 0 https://m.edsoo.ru/7f41cc74
MHpA. https://myschool.edu.ru/
POIII
bubnunorexa LIOK
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
. https://m.edsoo.ru/7f41cc74
34 pabota «/3y4ueHre 0COOCHHOCTEH CTPOCHHS 0.5

IIO3BOHOYHBIX )KUBOTHBIX)».

https://myschool.edu.ru/
POIII
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PazBuTue xu3Hu Ha 3emMJie 10 Hpam U

bubnunoreka LIOK
https://m.edsoo.ru/7f4lcc74

35 MIEPUOJIAM. https://myschool.edu.ru/
PO
bubnunoreka LIOK
36 MaccoBblie BEIMUPAHHST — 3KOJIOTUYECKHUE https://m.edsoo.ru/7f41cc74
KPHU3HUCHI MPOIIIIOTO. https://myschool.edu.ru/
PoII
bubmuoreka [IOK
37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HUC, €TO https://m.edsoo.ru/7f41cc74
0COOEHHOCTH. https://myschool.edu.ru/
POl
bubnunoreka LIOK
38 CoBpeMeHHas cuctemMa OpraHu4ecKkoro https://m.edsoo.ru/7f41cc74
MPOLLIJIOTO. https://myschool.edu.ru/
POII
OCHOBHBIE CUCTEMaTUYECKUE TPYIIIBI bubmuoreka [JOK
39 opranu3moB. KoHTposibHast paboTa mo teme: https://m.edsoo.ru/7f41cc74
"[IpoucxoxaeHne U pa3BUTHE KU3HU Ha https://myschool.edu.ru/
3emie". POII
bu6nmorexa LIOK
40 A https://m.edsoo.ru/7f41cc74
HTpPOIIOJIOTHS — HayKa O YeJIOBEKeE. https://myschool.edu.ru/
PO
but6mmorexa [IOK
41 Passutue npeacraBieHui 0 NPOUCXOKACHUN https://m.edsoo.ru/7f41cc74

YCJIOBCKaA.

https://myschool.edu.ru/
POIII
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42

MecTo yenoBeka B CUCTEME OPTaHUIECKOTO
mupa. JlaboparopHas padora «M3ydeHue
0COOEHHOCTEH CTPOCHHS CKEJIeTa YeIOBEKa,
CBSI3aHHBIX C TIPSMOXOXKICHUEM).

0.5

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

43

,HBI/I)KYH_II/IC CHUJIBI aHTPOIIOI'CHE3A.

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

44

45

CooTHOIIEHYE OUOJIOTHYECKUX U
COLIMAJILHBIX (PaKTOPOB B AaHTPOIIOT'CHE3E.

OCHOBHBIE CTaIUM AHTPOTIOTEHE3A.

bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/
POIII

46

47

IIaneoreneruka u majJcoreHOMHKA.

OBOIOIHS COBpPEMEHHOT'O YCIIOBCKA.

bubmmoteka IIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bu6nmorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POII

48

Yenoseueckue pacel. [Ipaktuueckas padora
«M3yueHne dKOJ0rn4ecKuX afantannui
4eJI0BEKay.

0.5

but6mmorexa [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII
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MexaucuurInHapHble METO/IbI
anTpononoruu. KourposasHas pabora no

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74

49 0
teme: "l[IpoucxoxieHue yenoBeka — https://myschool.edu.ru/
aHTponorenes". PO
bubnunorexa LIOK
50 3apoKIEeHHE U Pa3BUTHE SKOJIOTUH 0 https//m.edsoo.ru7tAlec7t
PO P ’ https://myschool.edu.ru/
POII
Metonst skonorun. JlabopaTtopHas padora bubmorexa [JOK
ol «3yueHne MeTo0B IKOJTOTHUYECKUX 0.5 https./im.edsoo.ruTt41ee7a
i N a . ' https://myschool.edu.ru/
UCCIIETOBAHUI. POII
bubmuoreka [IOK
3HavYeHHUE SKOJIOTHUECKUX 3HAHUM IS https://m.edsoo.ru/7f41cc74
52 0
YeJnoBeKa. https://myschool.edu.ru/
POII
bubmmoteka IIOK
https://m.edsoo.ru/7f41cc74
53 Okonornyeckue (HakTophl. 0 https://myschool.edu.ru/
POII
Abuotnueckue akropsl. CBeT Kak bubmmnorexka HOK
54 skosornueckuii pakrop. JlabopatopHas 05 https://m.edsoo.ru/7f41cc74
pabota «BpIsBIEHNE PUCTIOCOOICHUI ’ https://myschool.edu.ru/
OPTaHWU3MOB K BIIVSIHUIO CBETA». POII
AbGuotnueckue daktopsl. Temneparypa Kak bubnuoteka [JOK
55 skosorunueckuii pakrop. JlabopatopHas 05 https://m.edsoo.ru/7f41cc74

pabota «BpIsBI€HNE MPUCTIOCOOICHUIH
OpPraHU3MOB K BIUSHHIO TEMIIEPATYpPhI».

https://myschool.edu.ru/
POIII
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56

Aobunorndeckue GpakTopsl. BiaxxHocTh Kak
sKojnorndeckuii pakrop. JlabopaTopnas
paboTta «AHaTOMHYECKHE OCOOEHHOCTH
pacTeHni U3 pa3HbIX MECT OOUTAHUS.

0.5

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

57

Cpenbl 0OuTaHMsI OPraHU3MOB.

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

58

59

buonornueckue puTMBI.

XKuznennsie popMbI OPraHU3MOB.

bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/
POIII

60

61

buotnueckue pakTopsl.

3HayeHne OMOTUUECKUX B3aUMOJIECHCTBUNA
JUISl CYIIIECTBOBAHUS OPraHU3MOB B CpeJie
obOuTanus.

bubmmoteka IIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POII

bu6nmorexa LIOK
https://m.edsoo.ru/7f41lcc74

https://myschool.edu.ru/
POIII

62

OKOJIOTUYECKHE XapaKTCPUCTUKU
MOMyJIAIHUH.

but6mmorexa [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII



https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/

OCHOBHBIE TTOKa3aTeIIN IIOIMyJIANH

bubnunoreka LIOK
https://m.edsoo.ru/7f4lcc74

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 0
https://myschool.edu.ru/
MOJIOBAsi CTPYKTYpa. POIII
OcHOBHBIE TIOKA3aTENIN TOIMYJISIIHH: bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA, 0 https://myschool.edu.ru/
CMEPTHOCTb, MUTPALIHH. POIII
bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74
65 DKOJIOTHYECKasi CTPYKTYpa MOIYJISIIUY. 0 https://myschool.edu.ru/
POII
bubnunoreka LIOK
.. https://m.edsoo.ru/7f41cc74
66 JluHaMuKa MOMyJSIUU U €€ Perysius. 0 https://myschool.edu.ru/
POII
bu6nmnorexa LIOK
67 Kpussle pocTa 4NCIEHHOCTH MOITYJISILUN. 0 https://m.edsoo.ru/7f41cc74
Kpussie BbKMBaHMS. https://myschool.edu.ru/
POII
bubmmoteka IIOK
Dkonoruveckas Huia Bujaa. JlabopatopHas
68 pabota «lIpucrnocobieHus ceMsiH pacTeHHi 0.5 https.//m.edsoo.ru/7f4lcc /4
https://myschool.edu.ru/
K pacceieHUuIo. POII
but6mmoreka [IOK
. https://m.edsoo.ru/7f41cc74
69 Bua kak cucrema nonysisiiuii. 0

https://myschool.edu.ru/
POIII
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70

3aKOHOMCpHOCTI/I IIOBCACHUS U MI/Il"paHI/Iﬁ
KHUBOTHBIX.

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

71

72

Coo00111ecTBO OpraHN3MOB — OHMOIICHO3.

DKocucrema Kak OTKpbITad CUCTCMaA.

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/
POIII

73

74

75

prrOBOpOT BCIICCTB U IIOTOK SHCPIr'U B
OKOCHCTEMC.

OcCHOBHBIE TOKA3aTEIU SKOCUCTEMEL.

OKOJIOTUYECKHE nupaMubl.

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bu6nmnorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubmmoteka IIOK
https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/
POIII

76

H3menenus COO6IJ.ICCTB — CYKICCCHHU.

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII
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[Ipupoanbie 3K0CUCTEMBL. DKOCUCTEMBI 03€P

bubnunoreka LIOK
https://m.edsoo.ru/7f4lcc74

" U peK. DKOCUCTEMbI MOPEH U OKEaHOB. 0 https://myschool.edu.ru/
PO
bubnunoreka LIOK
78 [IpupoHbIE 3KOCUCTEMBL. DKOCUCTEMBI 0 https://m.edsoo.ru/7f41cc74
TYHJIp, JIECOB, CTEIEH, MMYCThIHbB. https://myschool.edu.ru/
PoII
bubmuoreka [IOK
https://m.edsoo.ru/7f4lcc74
79 AHTPOTIOT€HHBIE YKOCUCTEMBI. 0
https://myschool.edu.ru/
POl
bubnunoreka LIOK
80 Ypboakocucremsl. [IpakTuueckas pabota 05 https://m.edsoo.ru/7f41cc74
«M3ydenue u onucaHue ypoo3KOCUCTEMBI. ' https://myschool.edu.ru/
POII
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX bubmorexa [JOK
81 B3aUMOJIENCTBHI OPraHU3MOB B 0 fttps.J/m.edso0./ T4 1oc/4
https://myschool.edu.ru/
9KOCHCTEMAX. POII
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHUN
pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, bu6muoreka [JOK
82 OPraHU3MEHHOM, NTONYJISIHIUOHHOM U 0 https://m.edsoo.ru/7f41cc74
9KOCUCTEMHOM YpOBHsIX. KoHTponbHas https://myschool.edu.ru/
pabota 1o Teme: "DKOJOTHS COOOIIECTB. POIII
DKOJIOTMYECKUE CUCTEMBI'".
buocdepa — obmemanerapuas 060g09Ka bubmorexa [JOK
83 0 https://m.edsoo.ru/7f41cc74

3eMitn.

https://myschool.edu.ru/
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PoOII

84

85

VYuenne B. . Bepnaackoro o 6uocdepe.

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounochepsl.

bub6nmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubnmoreka [IOK
https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/
POIII

86

87

KpyroBopoTs! BemiecTs u
OMOreOXMMHYECKHUE [TUKJIBL.

3oHanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI
CYIIIH.

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

88

YcroitunBocTs 6MOChEpHI.

bubmmoteka IIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

89

90

OKOJIOTUYECKHE KPpHU3UCHI U UX ITPUYIUHBL.

Bo3zaeiicTBue uenoBeka Ha Ouocdepy.

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/
POIII
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AHTpPOIIOr€HHOE BO3JICHCTBUE HA

bubnunoreka LIOK

91 B . https://m.edsoo.ru/7f41cc74
PaCTHTEIbHBIN U )KHBOTHBIA MUP. POIII
bubnmoreka [IOK
92 OxpaHa npupossl. https://m.edsoo.ru/7f4lcc74
POIII
OCHOBHI)IG IIPUHIIUIIBI CTOUYHUBOI'O BH6HHOTeKa HOK
93 P 4 https://m.edsoo.ru/7f41cc74
pPa3BUTHA YEJIIOBEYECTBA U IIPUPOLBI. POII
PanmonansHoe npupoa0Ionb»30BaHue U bubnnorexa [JOK
94 COXpaHEHHUE OMOJIOTHIECKOT0 Pa3HOOOpasHs https://m.edsoo.ru/7f41cc74
3emin. MToroBast KOHTpOJIbHASA padoTa. POIII
bubnuoreka [{OK
O060061IeHne 1o Te M
95 R HHICHIE HO TEME (CVTHKPOSBOMIORI 1 https://m.edsoo.ru/7f41cc74
e€ pe3yybTaTh». POII
N bubmuoreka [JOK
0606 M
96 OVTHCHHE TO TEME (CVIAKPOIBOIIOIND 1 £€ https://m.edsoo.ru/7f41cc74
Pe3yabTATHIY. POII
bu6nmorexa LIOK
0606 11
97 a3(;HT;:I:K;H§HT;§Z«M Jf O)flcxomﬂeHHe " https://m.edsoo.ru/7f41cc74
p 3 emiIe». POIII
bubnunorexa LIOK
00606 I1
98 oo I:e:mano Toel\f)e: e]ZOHCXO)KHeHHe https://m.edsoo.ru/7f41cc74
YCJIIOBCKA — aH ITOT'CH .
&y ¢ POIII
but6mmorekxa [IOK
O0600menue mo Teme «J —
99 BsaHMH;oz:mEeHTml[\; o« FZEE;);ZZ» Haya o https://m.edsoo.ru/7f41cc74
P . POIII
100 O0600menue mo Teme «OpraHu3Mbl U Cpeia bubnuotexa [JOK

oOUTaAHUAY.

https://m.edsoo.ru/7f41cc74
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PoOII

0O0600uIeHuE 110 TeMe «DKOJIOrUs BUAOB U

bub6nmoreka [IOK

101 . 1 0 https://m.edsoo.ru/7f41cc74
HOHYJISII_[I/II/I». PSH_[
bubnunoreka LIOK
102 O60bmenme no Teme «buocepa - 1 0 https://m.edsoo.ru/7f41cc74
l"J'IO6aJ'ILHaSI DKOCHUCTCMA)).
POIII
BIIEE KOJIMYECTBO YACOB I1
OBII] OJ1 CTBO CO 0] 102 75

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. buonornueckue cucTemMsl U IPoLIECChl; yriayOiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosorus. buonornyeckue cCuCTeMbl U MPOIIECCHI; yTrayOiieHHOe 00yuenue, 11
kiacc/ TepemoB A.B., [lerpocoBa P.A. O6miecTBo ¢ orpaHUYeHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»
buonorus. ba3osiit u yrinyonennsiil yposau, 10 knacc, I.b.Aragonosa, B..
Cusornasos, M.: [Ipocsemenne, 2021.
buonorus. ba3zoBsliii u yrimyoneHnnbiil yposHu, 11 knace, .b.Aragonosa, B.1.

Cusornazos, M.: [Ipocsemienne, 2021.

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA
VYuebnuk ouonoruu 10 kimacc TepemoBA.B.

Meroauueckoe nocodue s yuurens 10.11 kmace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubmunoreka I{OK https://m.edsoo.ru/7f41c292
bubmuoreka LIOK https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/

POIII, AKnacc.
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