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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yae6HOMY Tipeamety "buonorus” (nanee - OMoI0THs) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03
«O06 oOpazoBanuun B Poccuiickoii ®Denepanuny, ®I'OC COO, ®OIl COO, Konmenuuu
MpenoiaBaHus yaeOHoro npeamera «bruoaorusy u 0OCHOBHBIX MOJIOKEHUH (enepanbHOi paboueit
nporpaMmsbl Boctiutanud. [lannas pabouast mporpamma cocraBiena Ha ocHose @PIT mo Guonorum.

VYuebnsiit npenmer «buonorus» yrnyonénnoro ypoBHsi mzydenus (10—11 xmaccer) sBiseTcs
OJIHUM M3 KOMIIOHEHTOB IpeAMETHOH obnactu «EcTecTBeHHO-Hay4yHble IpeaMeThl». CoryiacHo
nonoxerusMm PI'OC COO npoduibHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBISIOTCSA crocoboM auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro oOIIero
00pa30BaHUs U MPU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIMM, CPEIHHM
o0ImuM, cpeIHUM MPO(EeCCUOHATBHBIM U BhICIIMM 00Opa3zoBaHueM. B To jxe Bpems Kaxablil u3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pELICHUE
00pa30oBaTeNbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIMX 33]a4, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpPeca K KOHKPETHOH OO0JacTH HAy4YHOTO 3HAHHWA,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yweOHomy mnpeamery "buonorus" naér mpeicraBieHue O LEIUM U 3ajadax
u3yuyeHus yuebHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, OIpeiesisieT 00s3aTeNIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAaHUE MO pasfeliaM U TeMaw,
pacripesielieHUe 110 Kj1accaM, peKOMEHAYET M0Ce10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuaa
C y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme nmo OuMojoruu peanu3oBaH MPUHLIKI
IPEEMCTBEHHOCTH C H3y4e€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
6sarosapst 4emy pocMaTpUBAETCs HANIPABJIEHHOCTh Ha MOCIIEAYIOIIEE pa3BUTHE OMOIOIMUECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUICHUs, MPEACTaBICHUH O 310pOBOM 00pa3ze XHM3HHM, Ha BOCHUTAHUE
OEpEeKHOTO OTHOIICHHS K OKPYKAIOIIeH MpUpOoAHON cpene. B mporpammMe mo OMONOTHE Takke
MOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peannsaunuu tpedoBanuit ®I'OC
COO x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM pe3ybTaTaM 00y4eHUs U
B ()OPMHUPOBAHUN OCHOBHBIX BUJOB Y4e€OHO-TIO3HABATEILHOW JIEATENILHOCTH OOyUYaroIMIUXCs IO
OCBOCHHMIO COJEp>KaHUS OWMOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

VYuebHblit mpeamer «buosorus» Ha ypoOBHE CpeAHEro ooOmero oOpa3oBaHHUsS 3aBepIIaeT
Ouosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE U YriyOleHue 3HaHuN
00y4aroImuxcst 0 KUBOU MPUPO/IE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OHOJIOTMM pPa3BUTHUS, TCHETUKH, CEJIEKIIMHU, OMOTEXHOJOTHH, HBOJIOLHMOHHOIO YYEHHS U
HKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buonorus» Ha yriayOlieHHOM YypOBHE OpPUEHTHPOBAHO Ha
MOJTrOTOBKY O0yYaroIUXCcs K MOCIEYIOIEMY MOTYyYeHHI0 OMOJIOTHUECKOro 00pa3oBaHus B By3ax
U OpraHu3alusix CpeIHero npogeccuoHanbHOro obpa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MPU HM3YYEHUH OOY4YaroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTY4arOT pa3BuTHE. Tak, paCIIUPEHbl U YIITyOJeHbI
OmoyornYecKne 3HAHWSA O PACTEHUSX, KUBOTHBIX, Tprbax, OaKkTepusx, OpraHU3Me 4YelIoBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKHM3HH, JOMOJHHUTEIbHO BKJIIOYEHBl OHOJIOIMYECKHE CBEACHUS
NPUKIIAJHOTO W TTOMCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIIOIB30BATh KaK OPHUEHTHUPHI IS
nocienyromero Beidopa npodeccun. BozMokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUH C



COOTBCTCTBYIOIIIMUMU 3HAHUAMU, TTOJTYYCHHBIMU OGY‘I&IOH.[I/IMI/ICH IIpUu U3yU4CHU U (I)I/ISI/IKI/I, XHUMMHU,
reorpaduy 1 MaTEMaTHUKH.

CtpyKkTypa nporpaMmsl o yueOHOMY npeaMeTy "bruonorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
OBOJIIOIIMOHHBIA TMOAXOJbI K U3ydeHHto Ouonornu. CoOrjaacHO WM, HW3y4aloTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE JJISl )KUBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3alliH, HBOJIIOLUU
OpPraHMYECKOTO MHpa Ha 3eMiie, COXpaHEeHUs OMOJIOTMYEeCKOro pasHooOpasus rianeTsl. Tak, B 10
KJIacCe M3y4alOTCsi OCHOBBI MOJICKYJISIPHON U KJIETOYHOW OMOJIOTHH, SMOPHUOIOTHHA U OHMOJIOTUU
Pa3BUTHS, TEHETUKU U CEJIEKIIUU, OMOTEXHOJIOTUU U CHHTETUYECKOU OMOJIOTUH, AKTYaTU3UPYIOTCS
3HaHUA O00y4aronuxcs no 00TaHUKe, 300JI0THH, aHATOMUH, (u3nonoruu yeiaoseka. B 11 kmacce
U3Y4alOTCsI SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 9KOJIOTUH M yueHHEe 0 Orocdepe.

Y4eOHsbIii mpenMeT «bruosiorus» mpu3BaH 00ECIIEYUTh OCBOCHHUE 00YUJAOIIMMHECS OMOIOTHIECKUX
TEOPHI U 3aKOHOB, UJICH, TIPUHIIMIIOB ¥ MPABHJI, JISKAIIMX B OCHOBE COBPEMEHHOMN €CTECTBCHHO-
HAyYHOW KApTUHBI MHUpA, 3HAHUW O CTPOCHUH, MHOTO00pa3uu W OCOOCHHOCTSIX KIIETKH,
OpraHu3Ma, TOIYJISIHH, OMOIEHO03a, YKOCHCTEMBI, O BBIIAIONIMXCS HAYYHBIX JTOCTHIKCHUSX,
COBPEMEHHBIX HUCCIICIOBAHMSIX B OMOJIOTUH, MPUKJIAIHBIX aCIIEKTaX OMOJIOTHICCKUX 3HAHUU. J[Jist
pa3BUTHs U TOJJICPIKAHUS HMHTEpeca OOYYaIoIMMXCs K OHOJIOTMU HApsAy CO 3HAYUTEIbHBIM
00BEMOM TEOPETUUYECKOTO MaTepraja B COJCPKAHUH IPOTPAMMBI 110 OMOJIOTHUHU TIPEITyCMOTPEHO
3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS TOW WJIM WHON OO0JIACTH OMOJIOTHH, BKJIAJIOM
OTCUCCTBCHHBIX H 3apyOeKHBIX YYECHBIX B pCIICHHWE BAKHEUIIUX OHOJOTUYECKUX U
9KOJIOTUYECKUX MPOOIIEM.

Llenr u3yuenus ydyeOHoro mpenmera «buonorus» Ha yriryOJIEHHOM YPOBHE — OBIJIAJCHUE
00yJalOUIMMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHM3allMM >KUBBIX CHCTEM
Pa3HOTO paHTa U MPHOOPETECHUE YMEHHH UCITOJIB30BATh ATH 3HAHMS B (DOPMHUPOBAHUH UHTEpECa K
ornpenenéHHOl 00JacTH Npo(ecCHOHATBHON JAeSTEIbHOCTH, CBSI3aHHOW C OWOJOTrHeH, WIu K
BBIOOPY y4eOHOTO 3aBEeICHHS IS TPOIOIDKEHHS OHOIOTUYECKOT0 00pa30BaHMS.

Joctuxenne uenu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriayOl€HHOM YpOBHE
o0ecreunBaeTcs perieHrueM caeyomuX 3a1au:

OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl OHMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTHYECKHUX
TEOPHSIX, KOHIICTIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TMPaBHUJIAX, COCTABIISIOIINX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa; O CTPOSHHHM, MHOroobpasuu u
OCOOEHHOCTSIX OHOJOTHYECKUX CHCTeM (KJIETKA, OpPTaHu3M, TMOIMYJSIUs, BUJ, OWOTEOIIEHO3,
ouocepa); 0 BBIIAIOIINXCSA OTKPHITHSIX U COBPEMEHHBIX HCCIEIOBAHUAX B OUOJIOTHH;

O3HAKOMJIEHHE OOydaloluXcsl ¢ METOJaMU MO3HAHUS >KMBOW MPUPOJIBI: MCCIEN0BATEIbCKUMUI
METOJJaMU OMOJIOTUYECKUX HAyK (MOJEKYSIPHOM U KJIETOYHOH OWONIOTHH, SMOPHUONOTHH U
onoJsiornu pasBuUTHA, ICHCTUKU W CCJICKIUU, OMOTEXHOJIOTUA W CHHTETUYECKOU 6I/IOJ'IOFI/II/I,
MAJICOHTOJIOTUHU, JKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO TPOBEACHUS OHOJIOTHYECKHX
WCCJIEIOBaHUI B Jlaboparopu W B mpupojae (HaOMOIeHHe, HU3MEpPEHHE, AKCIEPUMEHT,
MOJIETTUPOBAHUE);

OBJIQJICHUE OOYYaAIOUIMMHUCA YMEHMSIMHU: CaMOCTOSITENIbHO HaxoJIuTh, AaHAJIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Iy Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaM1 YeJI0BEUECTBa; OLEHUBATH MTOCIIEACTBHS CBOEH €ITEIbHOCTH 110
OTHOUIEHUIO K OKpYXKalolled HpUPONHON cpesne, COOCTBEHHOMY 3/I0POBBIO U  3J0POBBIO
OKpYXaloIIMUX JI0JeH; OOOCHOBBIBATH M COOJIIOJATh MeEpPbl NPOPUIAKTUKHA HHEOEKIIMOHHBIX
3a0o0JeBaHM, MpaBUja TOBEACHUS B NpUpPOAE U obecredyeHus Oe30MacHOCTH COOCTBEHHOU



KU3HEJEATENIBHOCTH B YPE3BBIYAWHBIX CHUTYaLUSIX NPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 0071acTH OMOJIOTHH;

Pa3sBUTHEC Y 06yqafoumxc;1 HUHTCJUICKTYAJIbHBIX M TBOPYCCKHUX CIIOCOOHOCTEH B IIponecce
3HAKOMCTBa C BbIJAIONIUMUCA OTKPBITHUAMU U COBPCMCHHBIMU HMCCJIICIOBAHUAMHU B 6I/IOJIOI‘I/II/I,
peuia€MbIMU €10 HpO6HeMaMI/I, MCTO,I[OJIOFPleI;'I OMOJIOTUMYECKOr0 HUCCIICA0BaHMUs, IMPOBCACHUA
SKCIICPUMCHTAJIbHBIX HCCJIGIIOBEIHI/Iﬁ, pelICHuA OMOJIOTUYECKUX 3aaa4y, MOACIIUPOBAHUA
OMOJIOTUYECKUX O0BEKTOB U IMponecCoB;

BOCIHUTAHUE Y 00YYArOIINXCS LIEHHOCTHOT'O OTHOLICHHUS K )KMBOW MPUPO/IE B IIEJIOM U K OT/IbHBIM
e€ oObeKkTaM u SBJICHUIM; (DOPMHPOBAHKE IKOJIOTUISCKOM, TEHETUIECKONH IPaMOTHOCTH, 00IIeH
KYJbTYpbI IOBEICHUS B IPUPOJE; MHTEIPALUN €CTECTBEHHO-HAYUYHbIX 3HAHUM;

npuoOpeTeHrne OOYJaIOMUMUCS KOMIIETEHTHOCTH B PAlMOHAIBHOM IPUPOJIOINOJIB30BAHUN
(cobmroienne mpaBW TOBEACHHS B MPUPOAE, OXPaHbl BHIOB, 3KOCHCTEM, Ouochepsi),
COXPAaHEHHHU COOCTBEHHOTO 3J0POBBSI M 3JI0POBBS OKPYXKAIOIIUX JIOACH (COOMIOIEHUS Mep
npoduIaKTUKK 3a00JIeBaHUH, 00ECIICUCHHE OE30ITaCHOCTH KU3HEICITSIIbHOCTH B UPE3BBIYAHBIX
CUTYAIUSX TPUPOIHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHUSI OMOJIOTUUECKHUX
3HAHUW U YMEHUH B IIOBCEAHEBHOW KU3HU;

CO3JJaHME  YCJIOBUH  JUIi  OCO3HAHHOTO  BBIOOpAa  OOYYArOIIUMHCS  HMHAMBUAYAJIbHOM
00pa30oBaTeNbHON TPAeKTOpUH, CHOCOOCTBYIOLIEH mocienyrolmeMy IpodhecCHOHATBLHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBHU C HHIMBHIYAJIbHBIMH HHTEPECAMH M MOTPEOHOCTAMU
peruoHa.

OO1ee ynCilo 4acoB, OTBEAECHHBIX HAa M3y4eHHE OMOJIOIMM Ha YIJIyOJEHHOM YPOBHE CPEIHETrO
obmero oopazoBanus, coctaBisieT 204 yaca: B 10 kimacce — 102 gaca (3 vaca B Heaenmwo), B 11
kiacce — 102 yaca (3 yaca B HEJEINIO).

Ot16op opraHU3aIMOHHBIX (POPM, METOJIOB U CPEIACTB OOY4YEHHUS OMOJOTUU OCYIIECTBISETCS C
ya€ToM crenu(uKd ero cojuepkaHusi M HAMPaBICHHOCTH Ha MPOJOIKEHUE OMOJIOTHYECKOTO
00pa3oBaHMs B OPTaHU3ALUAX CPETHETO MPOPECCUOHATBHOTO U BBICIIETO 00Opa30BaHMS.

OO0s3aTeNbHBIM  YCIIOBHEM TMPH OOyYeHUM OHOJOTHH Ha YIIyOJIEHHOM YpOBHE SIBISETCS
MpOBEICHUE J1abOpaTOPHBIX U MpakTHUeckux pador. Takke yuacThe oOydarmmxcs B
BBITIOJTHEHUH TPOEKTHBIX U y4eOHO-HUCCIIeIOBATENIbCKUX pa0oT, TEMaTHKa KOTOPBIX OMpeesaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOIIUXCS MATEPUATBHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIIOBUH.

COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepkaHre MPOTPaMMBbl, BBIICTIEHHOE KYPCUBOM, HE BXOIUT B TMPOBEPKY TOCYIapCTBEHHON
utoroBoii arrectanuu (I'MA).

Tema 1. Bnosnorus kak Hayka
CoBpemenHass Ouosorusi — KOMIUIeKCHass Hayka. KpaTkas wucropus pa3BUTHS OWOJIOTHU.

buonornueckue HAYKH U H3Yy4YaCMbIC HMU HpO6JICMBI. (DYH,[[aMGHTaHBHBIC, MPUKIIAAHBIC U
IMOMCKOBBIC HAYYHBIC NCCIICAOBAHW B O1oI0THH.



3HavyeHne OuWojoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA.
[Ipodeccun, cBs3zanHbie ¢ Ouosiorueil. 3Ha4YeHHWE OWOJOTMM B TPAKTHUYECKOW JESITEIbHOCTH
YeNIOBEKa: MEHIIMHE, CEIbCKOM XO03SICTBE, TPOMBIIUIICHHOCTH, OXPaHE MPUPOJIBL.

JdemMoHcTpauuu
[optpetsl: Apucrorens, Teodpactr, K. Jlunneir, XK. b.Jlamapk, Y. lapsun, V. Ilapseii,

I'. Menpnens, B. W. Bepuanckuii, W. II. IlaBnos, M. W.Meunuko, H. W. BaBuios, H.
B. Tumodees-Pecosckmii, [Ixx. Yorcon, ®@. Kpuxk, []. K. benses.

Tabnuibl v cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKaMny, «CrcreMa OMOJIOTHYECKUX HAYK).
Tema 2. ’KuBble cucTeMbI M UX U3yYeHHUE

JKuBble cuUCTEMBI Kak mpeaAMET H3Yy4YCHUIA ouojsorun. CBOMCTBA JKHUBBIX CHCTEM: CAUHCTBO
XUMHYECKOIo CoCraBa, AUCKPCTHOCTb U HCJIOCTHOCTL, CJIOXKHOCTHL H YIHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, CaMOOpranu3anusi, CaMOBOCITPOU3BCACHUC, pasapakKumMocCThb,
HN3MCHUYUBOCTDL, POCT U Pa3BUTHUC.

YpoBHM OpraHU3alUH )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHbIN, TKAHEBBINA, OPraHU3MEHHBIH,
HOMYJISIITUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMoreoneHoTnueckuii), Ouochepnsrii. Ilpomeccsr,
MPOUCXOAAIINE B JKMBBIX cHcTeMax. OCHOBHBIE NpH3HAaKH >KuBoro. JKu3Hp Kak (opma
CyLIECTBOBaHUA Marepuu. Hayku, wu3ydaromme >KUMBBIE CHCTEMBI Ha pa3HbIX YPOBHSX
OpraHu3aIuu.

W3ydyenue >KUBBIX cHcTeM. Meroabl Ouonormyeckoid Hayku. HaOmropenue, wusmepeHue,
AOKCIIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToB. [IpUUMHBI UCKAKEHUSI PE3YNIHTATOB SKCIEPUMEHTA.
IToHsTHE CTAaTUCTUUECKOTO TECTA.

JdemMoHcTpanuu

Tabaunel 1 cxembl: «OCHOBHbIE NMpPHU3HAKU KU3HM», «buomornyeckue cucremel», «CBOMHCTBa
KUBOM MaTepun», «YpPOBHU OpraHU3alUM XKUBOW MpUPOIbI», «CTpOEHUE KUBOTHON KIETKHY,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEUECKOTO OpraHusMa», «buoreouneHos»,
«buochepar, «Meroabl U3yueHuUs KUBOU MPUPOIBIY.

OOGopynoBanue: 1abopatopHoe 000pyIOBaHHE JUIsl TPOBEACHUS HAOIIONCHHUN, W3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «cnonb3oBaHue pa3IUUHbIX METOIOB IIPU U3YUYEHUHU KHUBBIX CHCTEM.
Tema 3. Buosorusi KjieTrku

Krnerka — cTpykTypHO-GyHKIIMOHATBHAS €AMHUIIA )KUBOTO. VIcTOpHst OTKPBITHSI KIIETKH. PaboThI

P.T'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE

ITOJIOKEHUST COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeToapl MOJIEKYIISIPHOU U KJIETOYHOUW OMOJIOTHH: MUKPOCKOIIHSI, XpoMaTorpadusi, dnekTpodopes,
METOJT MEUYEHBIX aToMOB, AuddepeHUnanbHOe LEHTPUPYTrUpOBaHUE, KYJIbTUBUPOBAHUE



KJICTOK. M3yuenue @uxkcupoeannvlx Kiemox. DIEKTPOHHAs MHUKpockonus. Kougokanvhas
MUKpOCKonus. Bumanvhoe (npusicusnennoe) usyueHue Kiemox.

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

Tabmuip! u cxembl: «CBETOBOW MHUKPOCKOT, « DJIEKTPOHHBIN MUKPOCKOID», «McTOpus pa3BUTHS
METOJIOB MUKPOCKOITHUI.

O6opyaoBaHue: CBETOBOM  MHKPOCKOII, MHUKPOIpEnapaTbl PpPacTUTENbHBIX, JKHUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IMpakTnyeckasi padora «/I3yuyeHne MeETOJOB KIETOYHOH Ouosiorun  (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKa

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHKPOIJIEMEHThI. Bona u €€ posb Kak
pacTBOPUTEIIS, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUH KIIETKH, TEIUIOPETYJIALUNA. MuHepaabHble
BElIeCTBa KJIETKH, UX Onosiornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BemecTsa KIeTku. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN COCTaB
OenkoB. CTpyKTypbl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, MENTUAHAS CBS3b.
Bropuunasi, TpeTwdHas, ueTBEepTHYHAs CTPYKTyphl. JleHatypamusi. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrieBoapl. MoHOCaxapuabl, JUCAXapHabl, OJIUTrocaxapuibl U mojucaxapuabl. OOmmMi ImiaH
CTpOEHHS U (PU3UKO-XUMUYECKHE CBOMCTBA yriieBo0B. bronornueckue GpyHKINUN yrIeBOIOB.

Jlunuael. T'mapodunbHO-TUApOdOOHBIE cBoiicTBa. Knaccudukamus naumunos. Tpuriuiepusl,
dbochomunuapl, BOCKH, cTepoujabl. buonormyeckue ¢yHkiuu nunuaoB. OOmue CcBOWCTBa
OMOJOTUYECKHX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOMYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne nyknennossix kuciot. Hykneoruast. [IpunHiun
komiuieMeHTtapHoctu. [lpaBuno Yaprapda. Crpykrypa JHK — nBoiimas cnupans.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B Monekyine AT®D. buomornueckue
¢ynkuuu  AT®. BoccraHOBIEHHblE NEPEHOCUMKHM, HX (QYHKUMH B  KIeTKe. [pyeue
HYK1eo3uompugocgamol (HT®). CexBeHHpPOBaHME JHK. Memoow 2EHOMUKU,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHast Ouonorus: OHOXMMHYECKHE U OuopU3NYECKHE WCCIEAOBaHUs COCTaBa U
MIPOCTPAHCTBEHHON  CTPYKTYphl Ouomonekyi. Mooeruposanue cmpykmypol u  QyHKYu
buomonexyn u ux komniekcos. Komnvromepnwiti Ouzaiin u opeanudeckuii Cunmes 6UOMONEKY U UX
HenpupoOHbLX AHAN0208.

JdemMoHcTpanuun

Hoprpetst: JI. [lonunr, Jx. Yorcon, . Kpuk, M. Yunkunc, P.®panxnun, O. Courep,
C. lIpy3unep.



Jluarpammel: «Pacnipenenenne XUMUYECKUX AJIEMEHTOB B HEXHUBOM npupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOJIEH.

Tabnuubl u cxemsl: «llepuonuyeckas TabaMIa XUMUYECKHX JIEMEHTOBY», «CTPOEHUE MOJIEKYJIbI
BOJBI», «BemecTBa B cocraBe OpraHuzMoB», «CTpoeHHEe MOJEKyJbl Oenka», «CTpyKTYpbI
0enKoBOl MoJeKyib», «CTpoeHHe MOJEKYl YrieBoJoB», «CTpoeHHEe MOJIEKYJ JIMIUAO0BY,
«Hyxnennosble KucioTe», «Ctpoenne monekynsl ATD».

Ob6opynoBanue: XMUMUYeCKas Mocyia 1 000pyI0BaHHE.

JlaGopaTopHuas padora «OOHapyxeHHe OEIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JIaﬁopaTopHaﬂ pa60Ta «HCCJ’ICI{OB&HI/IG HYKJICHMHOBBIX KHUCJIOT, BBIJACICHHBIX M3 KIICTOK
Pa3IMIHbIX OPraHU3MOB).

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tumel  KJIETOK: JyKapuoTHYecKas W mpokapuoThdeckas. CTpyKTypHO-(YHKIIMOHATHHBIC
00pa3oBaHMs KIETKH.

CtpoeHue mpokapuoTHYecKor kieTku. Kierounas crenka Oakrepuit m apxeil. OcoOeHHOCTH
CTPOCHHUSI TeTEPOTPOGHOM U aBTOTPO(DHON IPOKAPUOTHIECKUX KIETOK. MeCTO U poJib IPOKAPHUOT
B OMOIIEHO3aX.

Crpoenrie ¥ (YHKIIMOHMpPOBAHWE SyKapuUOTHYEeCKON kieTku. Ilma3marmdeckas meMmOpaHa
(mnasmanemma). CrpykTypa Iula3Matudeckoil MemOpanbl. TpaHcmopT —BeliecTB 4depes
I1a3MaTHYECKyl0 MeMOpaHy: maccUBHBIA (quddys3us, obnery€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). [Tomymponumaemocts mMemOpansl. PaboTa
HaTpUN-KaJIMEeBOro Hacoca. DHJIOIMUTO3: MMHOIUTO3, (harouuTo3. Dk3o1uuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KJIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

[Mutornasma. Iurto3omnb. Llurockener. JIBwkeHwe 1uromiazMbel. OpraHoujsl  KJIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (DIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE U (QyHKIUH. B3auMOCBsA3b 0JTHOMEMOpPAHHBIX OPIaHOMJOB KIIETKH.
CrtpoeHue TpaHyIsipHOrO peTuKyayma. Mexanusm nanpasnenuss 6enxkoé 6 IIIC. Cunre3
pacTBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHylsipHBbIL)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas (yHkuus annapara ['onbmxu. Moougurayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPTaHOWABI  KJIETKH:  MUTOXOHJAPHUH,  IUIACTUIBL [Ipoucxosxcoerue
mumoxonoputi u naacmud. Cumbuoeenez (K.C. Mepeoxcrkosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIIMM  MHUTOXOHApUNA W TacTul. llepBuuHBIe, BTOpPUYHBIE W CIOXKHBIC TUIACTHIBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI ~ BBICHIMX
pacTeHUN.

HemeMm06pannbie opranouasl kiaeTku CTpoeHne U GyHKIIMH HeMEMOpPAHHBIX OPTaHOUIOB KJICTKH.
Pu6ocomsl. IIpomescymounvie Gunamenmor. MukpodunaMeHTbl. AkmuHosbvie
Mukpogunamenmsi.  MplllIeUHble  KJIETKH. AKMUHOBble ~ KOMNOHEHMbl — HEeMbIULEUHbIX



kaiemok. Mukpotpyoouku. Kierounsnii rieHTp. CTpoeHHE W JBMKECHHE KTYTUKOB U PECHHYEK.
MukpoTtpybouku 1uromiasMel. LleHTprons. berku, accoyuuposanivie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopuuvie benxu.

SAnpo. Obosouka siapa, XpOMATHH, KAPUOILIA3Ma, SAPBIIIKH, HX CTPOSCHUE W (QYHKIMH. S aepHbIi
OenKoBBIH  MaTpuKc. [IpOCTpaHCTBEHHOE pACIIONIOKEHHE XPOMOCOM B MHTEp(azHOM
aape. Dyxpomamun u 2cemepoxpomamut. BenKn XpomaTuHa — THCTOHBL. JuHamuxa s0epHOll
obonouku 8 mumo3se. Aoepuwviii mpancnopm.

Knerounsie BkimtoueHus. CpaBHHUTENbHAs XapaKTEPHCTHKA KIETOK JYKapHOT (PacTUTEIBHOM,
KUBOTHOMU, TPUOHOM).

JdemMoHcTpauuu
IToptpetsnl: K.C. MepexkoBckuit, JI. Maprymnuc.
Tabmuiel u cxembl: «CTpoeHUE PYKAPHOTHYECKOW KIETKN», «CTpOCHHE YXUBOTHOM KIIETKH,

«CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHne MUTOXOHApUN», «SAapoy», «CtpoeHue
IPOKAPUOTUYECKON KIETKU».

O6ODVI[OBaHI/ICI CBETOBOM MHUKPOCKOII, MHUKPOIIPCIIAapaTbl PACTHUTCIIbHBIX, KMBOTHBIX KIJICTOK,
MUKPOIIPCIIapaThbl 6aKTepI/I8.JIBHBIX KIJICTOK.

JladopaTropnasi padora «/3yueHne CTpOCHHS KIETOK PAa3IMYHbIX OPTAaHU3MOBY.
IIpakTHyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbBI».

JIaﬁopaTopHaﬂ paﬁoTa «ccnenoBanue IIa3MoiIM3a M JIeIJIa3MoJiM3a B PACTUTCIIBHBIX
KIICTKax».

IIpakTuyeckas padora «3ydyeHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».
Tema 6. O0MeH BelecTB M NMPEeBPALCHHE JHEPTHH B KJIETKe

AccUMMIIAIMS U JUCCUMWIALUS — JBE CTOPOHBI MeTaboiu3ma. Tumbel OOMEHa BEILIEeCTB:
aBTOTPOGHBIN U reTepoTpodHBIN. YuacTue KUcIopoa B OOMEHHBIX Mpolieccax. DHEPreTHUecKoe
obecnieuenue kietku: npespaiieHne AT® B oOmMeHHBIX nporieccax. DepMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metadonusma. @epMeHThI, UX CTPOEHUE, CBOMCTBA M MEXaHU3M JEUCTBUSL.
Kodepmentsl. OTnnunst GepMEHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. belKku-akTUBaTOPHI U
OeTKU-UHTMOUTOPBl. 3aBHUCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IMn4HbIX
(bakTopoB.

[lepBUYHBI CHHTE3 OpPraHMYECKUX BEMIECTB B KiIeTKe. DOTOCHHTE3. AHOKCUCeHHbIL U
oxcucennvlli  pomocunmes y  obaxkmepuu. Ceéemocobupaiowue nueMeHmosl U  NUSMEHMbl
peakyuonnoeo yeumpa. Pombs xmoporactoB B mporecce GortocuHTe3a. CBETOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cs u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTh (HOTOCHHTE3A.
Briwstare pa3nudHBIX GaKTOPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTte3. PazHooOpasue OpraHM3MOB-XEMOCHMHTETHKOB: HUTpUULUpyrolue OaKkTepHH,
Kene300aKTepuu, cCepoOaKTepuu, BOJOPOIHbIE OaKkTepry. 3HAYCHHUE XEMOCHHTE3a.



AHadpoOHBIe OpraHu3Mbl. Bunmel OposkeHus. [IpomyKTel OpOXEHHS W WX HCIIOJIb30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYAMTENH
Oone3Hel.

AdpoOHBIE OPraHU3MBIL. DTarbl JHEPreTUIecKoro oomMena. [loaroroBurensHelii stan. [mkomm3 —
0OECKHUCIOPOAHOE PACHICTIIEHUE TIIOKO3bI.

buonorndeckoe OKHCIEHHE, WM KICTOYHOE JbIXaHWe. PoJib MHTOXOHIpHH B Ipoleccax
OMOJIOrN4YECKOro OKHCIICHUS. [uxnuueckue peakuuu. OxucnutenbHoOe
dbochopuupoBanue. Iuepeus memopannozo epaouenma npomornos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymiectBa  a’poOHOrO myth oOOMEHa BEIIECTB TEepe]
aHa’poOHBIM. D(H(PEKTUBHOCTH SHEPTETHUUECKOTO OOMEHA.

JdemoHcTpauuu

Ioprpersr: JIx. [Ipuctiin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.Dnrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl U cxembl: «POTOCHHTE3Y», « JHEPreTHUCCKU 00MeH», «brnocunTes 6enkay, «CtpoeHue
dbepmenTay, «XEeMOCUHTE3Y.

OO6opyioBaHMEe: CBETOBOM MHMKPOCKOI, OOOpYJOBaHME Ul IPUTOTOBJIEHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnasi paGora «/3ydeHne KaTaJUTUYECKOW AaKTHBHOCTH (EpMEHTOB (Ha mHpuUMeEpe
aMMJIa3bl WM KaTajlasbl)».

Jla6opaTopnasi padora «/3ydyeHre (pepMEHTATUBHOTO pACHICIICHUS MEPOKCHUIA BOAOPOJA B
paCTUTEIBHBIX U KUBOTHBIX KJIETKAX).

JladopaTopnasi pa6ora «CpaBHeHHE Npo1ieccoB (OTOCUHTE3A U XEMOCUHTE3A).
JlaGopaTopnas padora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JABIXAHHS.
Tema 7. Hacaeacreennass nHGOpMANHs U peajn3anus eé B KJIeTKe

Peaknuu matpuyHOro curesa. [IpyuHINI KOMIITIEMEHTAPHOCTH B PEAKIUAX MATPUYHOI'O CUHTE3A.
Peanuzanus HaciaencTBeHHO nHpopmaryu. I'eHeTnyeckuii Kof, ero cBoicTaa. TpaHCKpUIus —
MaTPUYHBIN CUHTE3 PHK. ITpuHIATIBL TPaHCKPUIILIUU: KOMIIJIEMEHTApHOCTb,
AHTUIAPALIEIBbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamuss u e€ stanbel. Yyactue TtpancnoptHeix PHK B Omocuntese Oenka. VYcioBus
ounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbk pubocom B 6uocuHTe3e Oenka.

Cospemennvie npedcmaenenus o cmpoenuu 2enog. OpraHuzanys I'€HOMa y HpPOKApHOT U
9yKapuoT. Perymsuus akTUBHOCTHM TeHOB Yy mpokapuor. [umoreza omepona (®. XKako0,
XK. MaHno). Monexynapuvie mexanusmvl 3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomsi 2eHo6. Perynsanus 0OMEHHBIX MPOIieccoB B KieTke. KieTouHslil romeocTas.



Bupycel — HekneTouHbIe (POPMBI )KU3HU M O0IUraTHbIE Mapa3uThl. CTpOEHUE IPOCTHIX U CIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusnenuwiii yuxn JJHK-cooepocawux supycos, PHK-
codeparcawux upycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHsie 3a0oneBanus yenoBeka, kuBOTHbIX, pactenuil. CIINJ, COVID-19, couunanbnbie u
MEIULUHCKHUE TPOOIEMBI.

Buoungopmamuka: ummeepayusi u ananuz oOoavwux maccueos («bigdatay) cmpykmyprwix
buonocuueckux oannvix. Hanomexnonoeuu 6 6uonocuu u meouyure. Ilpoepammupyemvie hynkyuu
benxos. Cnocobvl docmasku 1ekapcma.

JdemoHcTpauuu

Ioprpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuubt u cxembl: «buocunres 6enkay, «I'eHeTnueckuit Kony», «Bupyce», «bakrepuodarm.

IMpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.
Tema 8. JKn3HeHHBIN HUKJ KJIETKHA

Knetounslii uuki, ero nepuoas! u perynsius. Matepdasza u muro3. OcoOeHHOCTH MPOIIECCOB,
nporekaomux B uHTepdaze. IlogroroBka kietku K JeneHuto. [IpecuHTeTHYSCKUI
(TTOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEePUOIbI
uHTEpPa3bl.

Marpuunsiii cunre3 JJHK — permmkanus. [Ipunnune! permukanuu JJHK: kommnementapHocTs,
MOJYKOHCEPBATUBHBIA ~ CUHTE3, AHTUNAPALUICNbHOCTh. Mexanusm  permmkauun — JIHK.
Xpomocombl. CTpoeHue xpoMocoM. Tesnomepsl U TeroMepasza. XpOMOCOMHBIN Ha0Op KJIETKU —
KapuoTuIl. JIMMJIOWIHBIM M TaluIOWAHBIA HAO0OpPBl XpPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Henenune kietku — Muto3. CTaaAuM MUTO3a M IMPOUCXOMSIINE B HUX MPOLECCHl. THIBI MUTO3A.
Kapuokunes n nuutoknues. buogornyeckoe 3Ha4eHUE MUTO3a.

Perymsanus MutoTHuecKoro ukiIa Kiaetku. [IporpamMupyemast KietouHasi THOETb — aromnTo3s.
Knerounoe siipo, XpoMocombl, (YHKIIMOHAJIBHAs TEHOMHKA. Mexanuzmvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoncTpanuu

Tabmumel  u  cxembl: «KU3HEHHBIH MHKI KIETKH», «Muto3», «CTpoeHHE XpPOMOCOMY,
«Pemmukanms JJHK».

OO6opyoBaHKe: CBETOBOI MUKPOCKOI, MUKponpenaparsl: «MuTo3 B KJIeTKaxX KOpelKa JyKay.

Jlaboparopnasi padora «/3ydyeHrne XpOMOCOM Ha FOTOBBIX MUKPOIIPEIIapaTax».

JlaGopaTopnas pa6ora «HalbmoneHre MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa (Ha FOTOBBIX
MUKpOIIpenaparax)».



Tema 9. Ctpoenue u yHKUUM OPraHU3MOB

Buonornueckoe paznoobpazue oprann3mMoB. OTHOKIETOYHbIE, KOJIOHHATIBHBIC, MHOTOKJICTOYHbIE
opranu3Mbl.OCOOEHHOCTH CTPOEHUSI U KU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX OPraHHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUHBIE TPUOBI, OJHOKIETOUYHBIC BOJOPOCIH, IPYTHE€ MPOTHUCTHI.
KononuanbHble OpraHu3Msl.

B3auMocBsI3p yacTeil MHOIOKJIETOYHOIO OpraHu3Mma. TKaHU, OpraHbl M CHUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Txanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHAasi, TOKPOBHAs, MPOBOJALIAL,
OCHOBHas, MexaHn4eckast. OcoOeHHOCTH CTPOEHUs, HYHKIIHI 1 PaCIIOJI0KESHUS TKAaHEH B OpraHax
pacTeHuil.

TkaHU >KMBOTHBIX M 4YeJIOBEKA. THIIBI KMBOTHBIX TKAHEW: JMIMUTEIUAJIbHASA, COCIUHUTEIIbHAS,
MblleyHast, HepBHas. OCOOEHHOCTH CTpOCHMS, (QYHKIMN M PACHOJIOKEHHUS TKAaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

OpFaHLI. BereratuBHbie u I'CHCPATHBHLIC OpPIaHbl paCTeHHﬁ. OpraHH n CHUCTCMbI OpPraHoOB
JKHBOTHBIX U YCJIOBCKA. qDYHKIII/H/I OpraHoB U CUCTEM OpPIraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBmkeHHEe OpraHu3MoB. JIBMKCHHE OIHOKIIETOYHBIX OPTraHU3MOB: aMEOOUHOE, KTI'YTHKOBOE,
pecHu4HOe. JIBMDKEHHWE MHOTOKJICTOYHBIX pACTEHUH: TPONW3MbI M HACTHU. JIBYDKEHHE
MHOTOKJICTOYHBIX JKHBOTHBIX W YeJIOBEKa: MbIlIeuHas cuctema. Peduekc. CkeleTHbIe MBITIIIBI U
ux pabora.

[Tutanue OpraHu3MoOB. ITornomenue BOIbI, YIJICKHUCIOTO Ta3a W MUHCPAJIIbHBIX BCIICCTB
PACTCHUSAMU. IIutanne >XUBOTHBIX. BHYTpI/IHOHOCTHOG U BHYTPHUKIICTOYHOC ITHIICBAPCHUC.
IIuTanne MO3BOHOYHBIX >KHMBOTHBIX. OTI[CJ'IBI MUIICBAPUTCIIBHOT'O TpPAKTa. HI/IH_[eBapI/ITeJ'ILHI)IC
JKECIIC3hI. HI/IHIGBapI/ITeJ'H)Haﬂ CucTeéMa 4€JI0BCKa.

Hpixanue opranu3moB. [[pixanuwe pacteHuid. Jlprxanwe >xuBoTHBIX. Quddysus razos uepes
MOBEepXHOCTh KiIeTku. KoxkHoe npixanue. [[pixarenbHas moBepxHocTh. JKabepHoe M JIErodyHoe
IbIXaHue. JIpIxaHWe TO3BOHOYHBIX YHBOTHBIX M YEJOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpOEHHUs JETKHX ITO3BOHOYHBIX >KMBOTHBIX. J[pIxaTenpHas cucTeMa 4eloBeka. MeXaHu3M
BEHTWISIIIMM JIETKUX y IITUI] M MIEKONUTAIOIUX. Perynsus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BelecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX JKMBOTHBIX
u yenoseka. Cepjle, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru kpoBooOpateHus. DBOIIOIHMOHHbIE
YCIIO’)KHEHHUS CTPOECHMSI KPOBEHOCHOM CHCTEMbI MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u eé
perysuus.

Brienenue y opranuzMoB. Beiienenue y pactenuid. Beinenenue y ;kuBoTHbIX. COKpaTUTEIbHbIE
Bakyosd. Opransl BeieneHus. GuibTpanus, cekpeus 1 00paTHOe BCaChIBAHUE KaK MEXaHU3MbI
paboThl OpraHoB BhIJeIeHNS. CBA3b MMOJIOCTH TEJa C KPOBEHOCHOM U BBIIEIUTEIbHON CUCTEMaMHU.
Briienenne y mo3BOHOYHBIX KMBOTHBIX M uesoBeka. [louku. Ctpoenue u QyHKIIMOHUpOBaHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.



3amuTa y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepHWil W IHCTHI
MpOCTEHIINX. 3aliTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTtBa MacCMBHOW H
XUMHUYECKON 3aIUThl. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alllUTa OPraHU3Ma OT
Oone3neil. MMMmyHHas cuctema 4yesnoBeka. KIETOYHBII M TyMOpaJbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cneunpuueckuid UMMYyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummynurerta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHple OTBETHI
opranu3MoB. Poib BpoXIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumocTs U peryisinus y opranu3smMoB. PasapakuMOCTh y OJHOKJIETOYHBIX OpraHU3MOB.
Takcucel. Pazpa)xuMocTh U peryiisinus y pacTeHuid. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pediaeKTOpHAs PEryisinusl y )KHUBOTHBIX. HepBHas cuctema M €€ OTHCIBI.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOW CUCTEMBI Y JKMBOTHBIX. OT/EJBI TOJOBHOTO
MO3ra TIO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduiektopHas ayra. be3yclioBHbIE W YCIOBHEIE
pedaeKchl.

['ymopaiibHas peryiasiuus 1 SHAOKPUHHAS CUCTEMA )KMBOTHBIX U UyesoBeKa. JKene3bl 3HA0KPUHHOU
CHUCTEMBI U X FOpMOHBI. [lelicTBue ropMOHOB. B3auMOCBSI3b HEPBHON M 3HAOKPUHHOW CHCTEM.
['unoTtanamo-runodu3apHas cuctema.

JdeMoHcTpamun
[Toprpert: . II. 11aBnos.

Tabmuubl  u  cxeMmbl: «OTHOKIECTOYHBIE  BOAOPOCINY», «MHOTOKIETOYHBIE  BOJOPOCINY,
«bakrepun», «Ipocreiimmey, «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBI OpraHOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHHD,
«Kopuesbie cuctembl», «Crtpoenue cteOnst», «CTpoeHHe JIHUCTOBOM MIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener udenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/IpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpblleuHas cuctemay,
«BpinenurenbHas cuctema», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIUby, «MMMyHUTETY,
«KumeunononoctHsle», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue riaHapun», «BHyTpeHHee CTpOEHHE JO0KIE€BOTO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctema ntuny, «HepBHass cuctema MIIEKONMMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduaexcy.

O6ODVI[OBaHI/IeI CBETOBOM MHKPOCKOII, MHUKpOIIpenapaTrbl OAHOKJICTOYHBIX  OpPraHU3MOB,
MUKpOIIperapaTbl TKaHeﬁ, PAaKOBUHBI MOJIJTFOCKOB, KOJUICKIWH HACCKOMBIX, UITIOKOXHUX, KHUBBIC
9K3CMIIISIPBI KOMHATHBIX paCTeHHﬁ, rep6ap1/11/1 paCTeHI/Iﬁ Pa3HbIX OTACJIIOB, BIIAXKHBIC IIPCIIAPAThI
JKHBOTHBIX, CKCJICThI ITO3BOHOYHBIX, KOJIJICKIINH 0EeCII03BOHOYHEIX JKHUBOTHBIX, CKEJICT YCJIOBCKA,
06OPYJIOB3HI/IG JJi1 AEMOHCTpAUK MTOYBEHHOT'O Y BO3AYIIHOI'O ITUTAHUSA paCTeHHﬁ, pacIICIICHUA
Kpaxmaljia u OCIIKOB noa ,I[CI>'ICTBI/ICM (bCpMeHTOB, O60pyI[OBaHI/IC IJIL JEMOHCTpPAalUU OIBITOB 110
HU3MCPCHUTIO JKU3HEHHOM EMKOCTH J'Iél"KI/IX, MEXaHu3Ma JbIXaTCIIbHBIX I[BI/I)KGHI/II\/'I, MOJCIIN
TOJIOBHOTO MO3ra pa3JIMuHbIX JKUBOTHLIX.

JlabopaTopHasi padora «/3ydeHne TKaHEH PACTEHUI.

JlaboparopHasi padora «/3ydeHne TKaHEH JKUBOTHBIX.



JladopaTopHas padora «/3yueHue opraHoB IBETKOBOT'O PACTEHHUSI.
Tema 10. Pa3mHokeHMe U pa3BUTHE OPraHU3MOB

@DopMBI pa3MHOXKEHHUS OpraHU3MOB: Oecrosioe (BKIIOYAs BETETAaTHMBHOE) W TOJOBOE. Buabl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pazmuoskenue. IlonoBbie kieTku, unum rametel. Meito3. Craguu meiosa. [loBengenue
xpomocoMm B Meioze. Kpoccunrosep. buosornueckuii cMpICi Meiio3a M IMOJIOBOTO Mpoliecca.
Mei103 1 €ro MeCTo B KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoapimieBoe pasButue. ['ameroreHes y >kuBOTHbBIX. [losoBble xene3bl. OOpa3oBaHuE U
pa3BUTHE NOJOBBIX KiIeTOK. CriepmaroreHes u oorenes. CTpoeHHe NOJIO0BbIX KIETOK.

OmonoTBOpeHne M SMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI  OIUIOJOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHuM3MOB (OHTOT€HE3). DMOpPUOJIOTHMsS — HayKa O pa3BUTUHU
opranu3moB. Mopghozenes — o0na u3z enasnvix npobiem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesza. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe JATykH). [Ipobnenue.
Tunbl apoOnenust. /Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOeHHOCTH APOOJIEHUsT MIIEKONMUTAIOMIUX. 3apOJIbIINIEBbIC JUCTKH (TACTPYJISLINS).
3aknajKka OpPraHoOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCs 3apo/biia (IMOpHUOHATbHAS MHIYKIIHS ). 3aKIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysbTaT UepPapXUUYECKUX B3aMMOICHUCTBUI TeHOB. BiusHue Ha SMOpPHOHAIILHOE pa3BUTHE
pa3INYHbIX (PAaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHaneHbIN mepuon. [IpsmMoe u HempsiMoe pas3BHTHE.
PazButue ¢ mMeramopdo3oM y O€CrO3BOHOYHBIX U TMO3BOHOUYHBIX XKMBOTHBIX. buosoruueckoe
3HaYeHHE NPSMOr0 W HENpsIMOTO Pa3BUTHS, MX PACHpPOCTpaHEHUE B IMpHpoje. Tumbl pocta
KUBOTHBIX. DAKTOPHI PETYIISAIUN POCTa KUBOTHBIX U yenoBeka. CTaauu nocTaMOpHOHAIBHOTO
pa3BUTHS Y KUBOTHBIX W yenoBeka. [lepnosl oHTOreHe3a yenoBeka. CTapeHHe M CMepTh Kak
OMOJOTUYECKHE MTPOLIECCHI.

Pa3smHoxxenue u pasurue pacreHui. I'amerodut u cnopodur. Meiio3 B )KM3HEHHOM LIHKIIE
pactenuii. OOpa3oBanue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHue 1
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIJIONOTBOPEHUE Yy I[BETKOBBIX PAaCTCHUM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJIsSIlIUU OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.
JdemMoHcTpanuu
IMoptpetsr: C. I'. Hapammn, X. [lIneman.

Tabmumpl  u  cxembl: «BeretaTuBHOE pa3sMHOXKEHHE», «THIBI OECHOOTO Pa3sMHOXKCHHS»,
«Pa3sMHOXEHHE XJIaMHUJIOMOHA/b», «Pa3MHOXKeHUE JIBIIICHB», «Pa3MHOXEHWE THUIIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaJIUH OHTOTE€HE3a», «IIpAMoe 1 HenpsiMoe pa3BUTHEY, «Pa3BUTHE MaliCKOTO KyKay,
«Pa3zButue capaHun», «Pa3BuTue mATYmIKNY», «J[BOITHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHuEe CEMSH OJHOJOJbHBIX M JIBYJOJBHBIX PACTEHUI», «KU3HEHHBIN UK




MOPCKOM KamycThl», «OKU3HEHHBIN UK MXay, «KU3HEHHBIN LUK TanopOTHUKAY, «OKHU3HEHHBII
IIUKJI COCHBIY.

OO6opyioBaHMeE: CBETOBOM MHUKPOCKON, MHUKpOIpenapaTsl SHIEKIETOK W CIIEPMATO30U[IOB,
Mozelb «LUKII pa3BUTHSA JIATYILIKW Y.

JlaboparopHasi padora «l/I3yueHue cTpoeHus NIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENIapaTaxy.

IIpakTnyeckasi padora «BblsiBICHUE INPU3HAKOB CXOJCTBA 3apOAbINIEH I103BOHOYHBIX
KUBOTHBIX».

Jla6opaTopnasi pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIeICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Wcropus CTaHOBICHHMS M Pa3BUTUSl 'eHETUKU Kak Hayku. Pabotsl I'. Menpens, I'. ne ®pusa,
T. Moprana. Ponb oTeduecTBeHHBIX yu€HbIX B pa3BuTuu reHetuxku. Padorsr H. K. Konbosa, H.
. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®unmmnuenko, H. B. Tumodeena-
Pecosckoro.
OcCHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE T'€HBI,
aJIbTEpHATUBHBIC IPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa,
qycTas JMHUS, THOPUIBI, TeHOTHII, (heHOTUT. OCHOBHBIE METO/IbI TEHETHKH: THOPUI0TOTHYECKHIH,
LUTOJIOTUYECKHU I, MOJIEKYIISIPHO-T€HETUYECKHIA.

JdeMoHcTpamun

[optpetwt: I'. Menaens, 1. ne @pus, T.Mopran, H. K. Koasumo, H. HW.Basuios, A.
H. Benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

TaOauibl U CXEMBI: «MeTonbl I'CHCTHUKN, «CxeMbl CKpCUINBAHUS.

JlaGopaTopHnas padora «/[po3oduia kak 00BEKT FTeHETUYECKUX UCCIIE0OBAHUIN.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpenuBanue. [lepBbiii 3akoH MeHnaenst — 3aK0H €IMHO0Opa3usi THOPHUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHenst — 3aK0H pacilerieHus
npu3HakoB. lluTonormvyeckue OCHOBBI MOHOTHOPHMIHOTO CKpelMBaHus. ['Mmore3a 4YMCTOTHI
ramer.

AHanmusupyrolee ckpeuiuBaHue. I[IpoMexyTouHBIN XxapakTep HacienoBaHus. Pacuieruienue
IPU3HAKOB MPU HEMOJIHOM JOMUHUPOBAHUU.

Jurnbpumnoe ckpenuBanue. Tpetuid 3akoH MeHnenss — 3aKOH HE3aBHUCHMOTO HACJIeTOBaHUS
HpI/ISHaKOB. HI/ITOJ'IOFI/I'-ICCKI/IG OCHOBBEI )II/IFI/I6pI/I)1HOFO CerHlI/IBaHI/ISI.

CueruieHHOE HacienoBanue npu3HakoB. Paboter T. Moprana. CuersieHHOe HaclieJoBaHNE TeHOB,
HapyllIeHUE CUEIIJICHUSI MEXKIy FreHaMU. XPOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.



I'enetuka mnona. XpPOMOCOMHBIM MEXaHU3M ONpEACTCHUs MoJia. AYTOCOMBI M TIOJIOBBIC
XpoMOCOMBI. ['OMOTramMeTHbIi W TeTeporaMeTHbI MoJ. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enorunn kak nenoctHas cucreMa. llnelorponuss — MHOXKECTBEHHOE JCHCTBUE TEHA.
MHOKeCTBEHHBI ajuieNn3M. BzauMoaeicTBUe HeaJUIeIbHBIX TeHOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonmumepust.

['eHeTHUECKUI KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKE (PHU3UOTOTHUECKUX
IPOILIECCOB, MOBEICHHUSI U KOTHUTUBHBIX (yHKUUH. ['eHeTMueckne MexaHM3Mbl CUMOMOIeHe3a,
MEXaHU3MBbl B3aUMOJICHCTBUS «XO3MH — MAapa3uT» M «XO35MH — MUKpPOOMOM». | eHeTndeckue
aCIeKTbl KOHTPOJII M W3MEHEHMsI HacleJICTBEHHOW HMH(OpPMaluu B HOKOJEHUAX KIETOK M
OpraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: I'. Mennens, T. Mopran. Ta0auier u cxemsbl: «IlepBblii 1 BTOpoi 3aKOHBI MeHIems»,
«Tperuit 3akoH Mennens», «AHanu3upyrouiee cKpemuBanue», «HemnonmHnoe 1OMUHUpPOBAaHKEY,
«CuersieHHOe HacjelOoBaHHWE IPHU3HAKOB Yy Jpo3oduibl», «l'eHetnka nona», «Kapuotun
yenoBeka», «Kapuotunm npozodunsry, «Kapuotunm nTHmb, «MHOXKECTBEHHBIH aJJICIU3M»,
«B3anMoznelicTBIE TEHOBY.

OOGopynoBaHue: MOJIeNIb sl JJEMOHCTpAallMd 3aKOHOB €JUHOOOpa3us TUOpPUAOB IEPBOrO
IIOKOJIEHUS! U pacIlEeIJIeHUs] IPU3HAKOB, MOJENb JJIs JEMOHCTpallMM 3aKOHa HE3aBUCHMOTIO
HacJIeI0BaHMsl IIPU3HAKOB, MOJEIb Ui IEMOHCTPAIMH CLEIJICHHOTO0 HACIEOBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodpuna».

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB  MOHOTMOPUAHOIO  CKpEIIMBAHUS Y
TPO30(OUITBD».

IMpakTuyeckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPELUIUBAHUS Y APO30(PHIIBIY.
Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue renotuna u cpenpl npu popMupoBanuu penotuna. I3MeHUYNBOCTH IPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE NPHU3HAKW. BHIbl W3MEHUMBOCTH: HEHACJICICTBEHHAas W
HACJICACTBCHHAS.

MonudukanuonHass u3MeH4YHBOCTh. Ponb cpenbl B (OpMUpPOBAaHMM MOAU(PHUKAITMOHHON
n3MeHunBoCcTH. HopMma peakumu npusHaka. BapuanuoHHBIA psii ¥ BapUalMOHHAs KpHUBas
(B. Uoranncen). CoiicTBa MOAN(PHUKAITMOHHON H3MEHUYUBOCTH.

I'eHoTHIIMUECKas N3MCHYHNBOCTD. CBoiicTBa TeHOTUIINYECKOM N3MCHYHMBOCTH. BI/II[LI
TCeHOTHITNYECKON N3MECHUNBOCTH: KOM6I/IHaTI/IBHa$I, MyTallMOHHAasl.

KoMmOuHaTtuBHAsT W3MEHYMBOCTH. MeH03 H TIOJOBOM TMpoIecc — OCHOBAa KOMOWHATUBHOU
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTU B CO3JIJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MYTaLII/IOHHaSI N3MCHYHNBOCTD. BI/I,Z[BI MYTaHHﬁI TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. CIIoHTaHHEIC
U WHAYLHUPOBAHHBIC MYTallUH. H}IepHBIe U OUTOINIa3MaTUYCCKHUE MYTAalluH. ComaTndeckue
IMOJIOBBIC MyTaIllnH. HpI/I‘-II/IHBI BO3HHUKHOBCHU MyTaHHf/'I. MYTaI‘eHLI U UX BJIMAHUC HA OPTraHU3MBIL.



3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJOTHYECKUX PAJIOB B HACIEICTBEHHOU
n3menunBoctH (H.U. BaBunos). BHesaepHas ©”3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Snueenemuxa u ONUceHOMUKA, pPOJb ONUCEHEMUUECKUX qbakmopoe 6 HACNe0o8aHuu U
usmerndusocmu qbenomunuuecmtx NPU3HAKOB Y OPcaAHU3IMOE.

JdemMoHcTpanuu
Iloprpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.
Tabmuubl  u  cxembl: «Buapl  u3MeHunBocTH», «MoOIUpUKALMOHHAs ~ U3MEHYUBOCTbY,

«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmiogoTBopenuey, «I enernueckue 3a00IeBaHms
yesoBeKkay, «Buasl mytanuii».

OO6opynoBaHue: )KUBble ¥ repOapHble  HK3eMIUIIPhl KOMHATHBIX  PACTEHUHM, PUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHUYUBOCTH.

JlabopaTopnasi padora «/ccnenoBanrue 3akOHOMEPHOCTEN MOAU(PUKATMOHHON U3MEHYMBOCTH.
ITocTpoeHre BapruaMOHHOIO psi/ia U BApUALMOHHOW KPUBOW.

IMpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENapaTax).
Tema 14. I'eneTuka 4ejioBeka

Kapuotun uyenosexa. MexayHapoaHasi IporpaMMa MCCIIEJOBaHMsI T€HOMa 4ejioBeKa. MeToibl
W3y4eHUs] TEHETUKU YeJIOBEKA: T'€HEAJOTHYeCKUil, OJNU3HEIOBBIA, IMTOINCHETUYCCKUH,
MONYJSALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeThueckuil. CoOBpEeMEHHOE OIpe/esieHHe
TCHOTHUIIA: [TIOJJTHOTCHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YUCJIC C TIOMOUILIO HL[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeJIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEApPacOIOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYJIbTUPOBAHHUC. CT1BOJIOBBIE KIIETKH. [ToHSATHE «T€HETHYECKOTO rpysan». DTHYECKHE aCIIEKTHI
MCCJIEIOBAHMM B 00JIACTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnueckue (akTOpbl MOBBILIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3NUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouleil cpenbl. ['eHeTmyeckas MpenpacrnoiokeHHOCTh
YeJI0OBEKA K MATOJOTUSIM.

JdemoncTpanuu

Tabmumnbsl M CXEMBIL: «KapI/IOTI/IH YCJIOBCKa», «MeTonbl HU3YyYCHUSI TCHCTUKU YCIIOBCKA»,
«["eHeTnueckue 3a00IeBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.
Tema 15. Cenexkuusi oprann3mMoB

I[OMCCTI/IKaI_II/ISI 1 CCIICKIIUA. 3apO)KI[eHI/IC cenekuuu u nomectukanuu. Yuenue H. 1. BaBunosa o
L[CHTan MMPOUCXOKACHUSA U MHOTI" 006pa31/15{ KYJIbTYPHBIX paCTCHHﬁ. Ponb cenexiyu B co3maHuu
COpPTOB paCTeHI/II\/’I " TIOpOJ )KMBOTHBIX. COpT, mopoJa, mrTaMMm. 3aK0H TOMOJOTHYECKUX pAaAOB B
HacjeacTBeHHOoM u3MeHunBocty H. 1. BaBI/IJ'IOBa, €ro 3Ha4eHHe JJIs CeICKIIMOHHOM pa60TBI.



MeTopl ceneKIMoHHOM padboThl. ICKycCTBEHHBIM OTOOP: MACCOBBIN M MHIUBUAYATbHBIA. DTaIbl
KOMOWHAIIMOHHOM ceNeKIuu. VcpiTanne mpou3BOAUTENICH 1O TOTOMCTBY. OTOOp 1O T€HOTHITY C
MOMOIIBIO OLIEHKU (PeHOTHIIa TOTOMCTBA M OTOOP 10 TeHOTHUIY ¢ momoInbto ananumza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJCKIIMOHHOW padoThl. PainannoOHHBIA M XUMUYECKUI
MyTareHe3 Kak MCTOYHUK MyTallli y KyJIbTypHBIX (hopM opraHu3MoB. Mcronbp30Banrne reHOMHOTO
peIaKTHPOBAHUS U METOJIOB pekoMOnHaHTHBIX JIHK 11 monmydenust HICXOMHOTO MaTepuana s
CEJIEKLIUH.

[Tonyuenue nonumnon1oB. BuyTpuBugoBas rudbpuauzanus. binskopoicTBeHHOE CKpelllMBaHue,
Wi uHOpuIMHT. HepolcTBeHHOE CKpelIuBaHUE, WK ayTOpUIUHT. ['eTepo3uc U ero npuyuHbL.
Hcnonp3oBanue rerepo3uca B cenekuuu. Ornanénnas rudbpuauzanus. [lpeogonenne Oecruoaus
MEXBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CEICKIINH PACTCHUN U )KUBOTHBIX. «3e/1EHAsI pesontoyusy.

CoxpaHeHue U U3y4EHHE TE€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX JUKHUX poAUYEi
JUIs CO3JAaHHs HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUIeCmEYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbliX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpanuu

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

Tabnuibl ¥ cxeMbl: «LIeHTpbI IPOUCXOXKACHUS 1 MHOI000pa3usl KyJIbTYpPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKUX PSIJIOB B HACJIEJCTBEHHOW N3MEHUUBOCTH Y, «MeTo1bl ceneKuumny, «OTaanéHHas
ruOpumu3amusy, «MyTtareHes.

Jlaboparopnasi pabora «/I3yuyeHue COpPTOB KyJIbTYPHBIX PACTEHMM W TOPOJ JIOMAIIHUX
JKUBOTHBIX.

Jladboparopnasi  pabora «M3yyenne  MmeronoB  cenekuuu  pacteHui».llpakTnyeckas
padora «[IpuBuBKa pacTeHU».

Ikckypenst «OCHOBHBIE METOJbI U JIOCTUKEHUS CEJEKLUU PAacTeHUM M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, ITUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
XO035ICTBO, B JJaOOPATOPUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHoJI0rus 1 CHHTeTUYeCKass OH0JIOrus

OOBekThl, HCMONb3yeMble B OHOTEXHOIOTWH, — KJIETOYHblE U TKAaHEBblE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepucTuka. TpaauluoHHAass OHUOTEXHOJOTus: XJjeOoreueHue,
MOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonoruueckuii cuure3. OOBEKTHI
MUKpoOHosiornyeckux texHosoruil. [IponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

CO3,Z[aHI/IC TEXHOJIOTUI U HHCTPYMCHTOB LCJICHAIIPABJICHHOTO U3MCHCHUS U KOHCTPYHUPOBAHUSA
TCHOMOB C ICJIBIO IMOJTYYCHHA OPTaHU3MOB U X KOMIIOHCHTOB, COACPKAIIUX HEC BCTPCUHAIOIIHUECA
B IpHUpOAC OMOCUHTETHYECKHE IMyTH.



Knerounass wunxeHepus. MeToabl KyJIbTypbl KIETOK M TKaHEM pacTeHUH U >KUBOTHBIX.
Kpuobanku. Comarnueckass ruOpuamu3anus W COMATHYECKUN sMOpuoreHes. Mcmonp3oBaHue
rariou/IoB B CEJIEKUMH pacTeHUil. [lonyyenue moHoknonanvuwvix awmumen. Hcnonvszosanue
MOHOKJIOHANbHBIX U HOMUKIIOHANbHLIX aHmumel 8 meouyuHe. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHCTpyKIIMS SHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeETOJ TpAaHCIUIAHTALMK SAEp
KIIETOK. TexHonocuu 0300posieHuss, KyIbMUSUPOBAHUs U MUKPOKIOHAIbHO20 DA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsi M T€HHAas WHXEHEpUs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pexkomOunanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEPUH. OKOJOTHYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WUHXCHEPUU.

Memununckue OunorexHosorun. I[loctreHomnHas 1udpoBas Mmenuumua. [IIP-aumarnocrtuka.
MeTab010MHBIH aHaTN3, TEHOIICHTPUYECKHA aHATH3 TPOTEOMa YEJIOBEKa JJIsI OLICHKU COCTOSTHUS
€ro 3/10poBbs. Mcrosib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUTSE pa3pabOTKH (DYHIaMEHTAIBHBIX OCHOB MEIUITUHCKUAX TEXHOJIOTHMA, CO3/IaHUS KOMILIEKCHBIX
TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEpPHOTO OMONMpPUHTUHTA W cKadoaauHra 1 pPeIeHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C [EJNbI0 OOECIeYeHNsT KOMOWHHPOBAHHOW 3alIUTHI OT
B030ynuteneit OPBU, ycranoBieHHe MOJIEKYJISIpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIep KAalX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00JIeBaHUS YEJIOBEKA U AKUBOTHBIX.

JdeMoHcTpamun

Tabmunpl 1 cxembl: «MCrmoap30BaHHE MHUKPOOPTAHM3MOB B IPOMBIIIJICHHOM IIPOU3BOJICTBEY,
«Kiterounasa unxenepus», «I 'eHHast UHKEHEPUS».

JlaGopaTopnasi pa6ora «l3yueHne o0beKTOB OMOTEXHOIOTHM.
IpakTnyeckas padora «IlosyueHrne MOIOUHOKHUCIBIX TPOIYKTOBY.

Ikckypeust «bUOTeXHOJIOrMST — BaXKHeWIas MPOU3BOAUTENIbHAS CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE IIPOU3BOJCTBO)».

11 KJIIACC
Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONHMOHHBIX NPeICTaBJICHUH B 0M010THHI

OpomtonmonHas teopusa Y. [lapsuna. Ilpennocelnky BO3HMKHOBEHHs JapBUHM3MA. JKU3HB U
Hay4Has nearenbHocTs Y. /lapBuHa.

JBuxymue cuiibl sBostolMyd BUAOB 1o Y. /lapBuHy (BbICOKas MHTEHCHBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACJIEJICTBEHHAs M3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunTeTndeckoil teopuu sBomouuu (CTD). HeliTpanbHas Teopus 3BOJIOLHH.
CoBpeMeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUe SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU

€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JdemoncTpanuu



[Toptpetnl: Apucrotens, K. Jlunueit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krossbe, Y. lapsun, C.
C. Yersepukos, . U. HImansraysen, k. Xonnein, . K. benses.

Tabmuipl u cxeMbl: «Cuctema sxuBoi pupoisl (o K. JInauaer)», «JlecTHUIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3M (HOpMHUPOBAHHS MPUCTIOCOOICHUN y PACTCHH W KUBOTHBIX (TIO
Jlamapky)», «Kapra-cxema mapmpyra mnyremectBus Y. Jlapsunay, «Haxomku Y. lapBunay,
«Dopmbl 60pBOEI 32 cymiecTBOBaHuEY, «[lopoas! ronyoeity, «MHoroodpasue KyIbTypHBIX GopM
KarnycTb», «llopojpl JOMamIHUX KHUBOTHBIX», «(Cxema 00pa3oBaHUS HOBBIX BHJOB (IO
Y. lapBuny)», «CxeMa COOTHOIIEHHUS JBMXKYIIUX CHJI SBOJIOUUN», «OCHOBHBIE IMOJOKEHUS
CUHTETHUYECKON TEOPHH SBOJIIOLIHI.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[Momynsimust Kak 3JeMeHTapHas eauHuIa 3Boonud. COBpPEMEHHBIE METOMbI OIEHKH
TCHETUYECKOTO Pa3HO00pas3us U CTPYKTYPhI MONyJsiiuid. Mi3MeHeHne reHo(oH1a monyJisiiuy Kak
AIIEMEHTAPHOE JBOJIOIMOHHOE SIBJICHHME. 3aKOH TeHeTHueckoro pasHoBecusi JIx. Xapaw,
B. Baitn6epra.

OnemeHTapHble  (akTOphl  (ABMIKYIIME CHJIBI)  3BOJIONMU. MYTAIMOHHBIM  mpoiecc.
Komb6unarusHast u3MeHuuBOCTh. pelid reHoB — cityyaliHble HEHANPaBIEHHbIE H3MEHEHUS YaCTOT
ameneid B nomymsauusix. I dekt ocHoBarens. dpgexm Oymouinounoco 2opaviuika. CHudiceHue
2eHeMmuU4ecKoeo pasHoobpasus: npuduHel u cieocmsus. Ilposenenue sghgpexma opetigha 2enos 6
bonvuux u  manvlx  nonyasayusx. Murpauuu.  M3onsuus  nmomynsiuii:  reorpaduueckas
(mpocTpaHCTBeHHAs), OMOIOTHYeCcKast (PEIPOTYKTUBHAS).

EcrecTBenHbIiI 0TOOp — Hampamisromuil daktop 3Bomonund. @opMbl €CTECTBEHHOTO 0TOOpA:
JOBUOKYIIUHM,  cTaOWnmu3upyrommii, paspbiBatomuii  (qu3pynTtuBHbii). [lomoBoit  oTOop.
BoO3HUKHOBEHHE U 3BOJIIOLMS COLMAIIBHOIO ITOBECHUS )KUBOTHBIX.

[TprcriocoONeHHOCT,  OPraHM3MOB  Kak  pe3yjiabTaT MMKpPOIBOJIOLMU. Bo3HHMKHOBeHuHe
npucnocoOIeHni y opranu3zMoB. ApoMopdo3sl 1 uaroagantanuu. [Ipumeps! npucnocodaeHuit y
OpPraHu3MoB:  MOp(QOJOrHYecKue, (PHU3UOJIOrMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpa3oBanue Kak pe3ysibTaT MUKPOIBOIOIWH. M30msimus
— KitoyeBoit gaxTop BuaooOpazoBanus. I1ytu u cnoco6sl BH1000pa3oBaHMs: aJlJIONATPUIECKOE
(reorpaduueckoe), cUMMATPUUECKOE (IPKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUILIOUIN3AIINS,
ruOpuu3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posb 3BOMIOLIMOHHOM 6MOJIOTHH B pa3padOTKe HAYYHBIX METOJIOB COXPaHEHHs OMOPa3HOO0pa3Hsl.
MHUKpPO3BOIIONMS M KO3BOJIOLUSA MMApa3suTOB M HMX X035ieB. MexaHu3Mbl (HhOPMUPOBAHMS
YCTOMYMBOCTU K aHTUOMOTHKAM U c1I0coObl OOpHOBI ¢ HEll.

JdemMoHcTpanuun

IToptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuiel U cxembl: «MyTallMOHHAsT U3MEHYHBOCTHY, «llomynsiroHHas CTpyKTypa BHUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBwKymme CHIIBI  DBOJIIOIIUNY,
«OKoJNIOTHYECKass W3OJISIMS TOMYJSIINI ceBaHCKOW dopenn», «l'eorpadudeckas H3OIALIUSL



JMCTBEHHUIIBI CHOMPCKON 1 JIMCTBEHHULIBI JaypcKoil», «llomyasiuoHHbIe BOJHBI YHCICHHOCTU
XUIIHUKOB U JKepTB», «Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «Popmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «npycTpuanbHbIi MEJIAHU3M, «OKuBsie HCKOIIaeMBIEe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOkpacka KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugbl-nBoiiHukn», «CTpykTypa Buga B npupozae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABIICH,
«JKoyornyecKoe BUI000pa3oBaHue BHUAOB cuUHHUL, «[lomummounsr pactenuit», «KamycTtHo-
peneUYHbIA THOPHIY.

OoGopynoBanue: repOapuy  pacTeHU, KOJUICKIIMM HACEKOMBIX, dYyd4ella NTHI[ M 3Bepel ¢
NpUMepaMu Pa3IUYHBIX MPHCIOCOOJICHUH, Yydesa NTHIl U 3Bepel pasHbIX BHIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTra «BpIsiBIeHNE N3MEHUUBOCTH Y 0OCOOEH OJTHOTO BUIA».

JlaboparopHnasi padota «IIpucnocobnenus OpraHm3MoB M HX OTHOCUTEJIbHAS
1IEJIECO00PA3ZHOCTH Y.

JlaGopaTopHnas padora «CpaBHEHHE BHJIOB 110 MOP(OIOTUIECKOMY KPHTEPHION.
Tema 3. Makpo3sBosionus 4 eé pe3y/JibTaThl

Meroasl u3ydeHuss MakpoldBoyrouuu. llaseoHToslorndyeckue MeTobl HM3YYEHHsI DBOJIOLHH.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpaduueckne mMeToasl uzydeHus sBontonnu. CpaBHeHue (Guopsl U (ayHbl MaTEPUKOB U
ocTpoBoB. buoreorpaduyeckue obnactu 3emian. Buab-sHIEMUKH U PETUKTHI.

3M6pI/IOJ'IOI‘I/ILIeCKI/Ie nu CpaBHI/ITeJ'ILHO'MOP(I)OJIOFI/IIIGCKI/IC MCETOAbl HU3YUYCHHSA SBOJIFOLHU.
I'eHeTHyecKkre MEXaHU3MBI OBOJJIFOIIMM OHTOI'CHE3a M IIOABJICHHA 5SBOJJIIOIITMOHHBIX HOBIICCTB.
I'oMonoruyHbie U aHAJOTUYHBIS OpraHbl. Py,I[I/IMeHTapHBIe OpraHbl U aTaBU3MBbI. MOJ'ICKyJ'IprHO'
TCHETUYCCKUC, OHMOXMMHYECKHUE n MAaTEMAaTHUYCCKUC METO/bI HU3Yy4YCHUSA OBOJIKOIINH.
I"'oMonoruyHbI€ TEHBI. COBpeMeHHHe MCTOIbI TOCTPOCHUA q)HHOFeHCTI/I‘ICCKI/IX JACPCBLCB.

XpOMOCOMHBIe MyTalluu U 5BOJIFOHA TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuiia) sBojtouuu. /lpunyun cmenvt @ynxyuti. HeobpatumocTts
HBOIIOLIMU. AaNTUBHAA paauanus. HepaBHOMEPHOCTh TEMITOB YBOIIOIIHH.

JdemoncTpanuu
[optpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmumpl ¥ cxembl: «DUIOTEHETHYSCKAN Psl  JIOMIAIn», «APXEONTEPUKCy, «3BEpo3yoObnIe
smepb», «Creronedans», «Puanodurey, «CemeHHBbIE TAaOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnn», «/peid koHTHHEHTOB», «PenukTh», «HauampHble cTaguu SMOPHOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTMUHBIE ¥ AaHAJIOTUUHBIE OpraHbly, «PyIuMeHTbI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI YEIOBEKAa W INMMMIMaH3e», «[J1aBHBIC HaMpaBICHUS
ABOIOIINNY, «O0IIHE 3aKOHOMEPHOCTH HBOITIOLIUN.




OO6opyaoBaHue: KOJUIEKIUU, repOapuu, MYJSKH HUCKOMAeMbIX OCTAaTKOB OPTaHHU3MOB, MYJISKHU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunble rumoTe3bl NpoucxokaeHus )Ku3Hu Ha 3emiie. AOuorenes u nancrnepmusi. Jlonayunsie
IIPEJICTaBJICHUSI O 3aPOXKICHNUN )KU3HU (KpealmoHU3M). [ MoTe3a moCcTOSIHHOIO caMOo3aposKIeHUs
)KU3HU U €€ ompoBepkeHue onbitamu @. Penu, JI. Cnamnannanu, JI. [Tacrepa. [Ipoucxoxnenue
KHU3HU U aCTPOOHOIOTHSL.

OcHoBHBIE 3Tanbl HEOpraHudeckor nsBosouuu. llnanerapHas (reosioruueckasl) 3BOJIIOLIMSL.
XUMHUUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OneiT C. Mumniepa u I'. FOpu. OGpa3zoBanue nmonumepoB u3 MoHoMepoB. KoarepBatHast runoresa
A. W.Onapuna, runoreza mnepBuuyHoro OynpoHa Jxk. XomnaelHa, reHeTHYeCcKas TUIOTE3a
I'. Ménnepa. Pubosumer (T.Yekx) m rumoreza «vupa PHK» V. T'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

HcTopus 3eminn u MeToipl € u3yueHus. Mickoraemple opraHMuecKkrue ocTaTku. I'eoXxpoHonorus u
e€ Metopl. OTHOCHUTENbHAS M a0COIIOTHASI T€OXPOHOJIOTI L. ['e0XpoHOIOrHuecKas 1Kaa: S0HBI,
9PBI, IEPUOJIBI, JIIOXH.

Havanbhble sTambl opranuyeckoil sBomtouuu. llosiBieHne u 3BONIIOLMS TEPBBIX KIETOK.
Oomonss MeTtabonu3Mma. Bo3HukHOBeHHMe mepBbIX 3kocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapHOTHI.

[Tpoucxoxaenue d>ykapuoT (cuMOMOreHe3). ODBOJIOLUMOHHOE MPOUCXOXKJICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoOBHBIE 3Tanbl BOJNIONUHN BbICHIUX pacTeHuil. OCHOBHbIE apoMopdo3bl pacTeHHid. Boixon
pacreHnii Ha cymry. IlosiBieHHMe cHOpOBBIX pacTeHUN M 3aBoeBaHMEe MMHU cymu. CeMeHHbIE
pacrenus. [IporcxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHBIE 3TaIlbl 3BOJIOLUHU )KMBOTHOTO MHUpa. OCHOBHBIE apoMOp(]o3bl KUBOTHBIX. Benackas
dayna. KemOpuiickuii B3pbIB — IOSIBJIEHUE COBPEMEHHBIX THUMOB. [IepBble XOpA0BbIE JKUBOTHBIE.
Kuzup B Boge. OBoironuss TNO3BOHOYHBIX. [lpoucxoxknenue ampuOuii U penTHINM.
[Tpoucxoxxaenne miekonuraromux M ntul. IlpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CT03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emuie MO 3paM W MEpUOJaM: apxel, MPOTEepOo30M, Maraeo30i, ME3030M,
KaiiHo301. O0111ast XapakTepUCTUKA KJIMMaTa U reoJorn4eckux nporeccon. [losiBneHue u pacuser
XapakTepHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHUE Ha Ta30BbI cocTaB
aTMoChepBHl.

MaccoBsie BBIMUPAHUA — SKOJOTMYCCKHUE KPU3HUCHI ITPOMIIJIOTO. HpI/I‘II/IHLI " CJIEACTBUS MaCCOBBIX
BbIMUpaHui. COBpEeMEHHBIN HKOJIOTMUYECKUI KpU3HUC, ero ocodeHHocTu. [Ipobnema coxpaneHus
O6ropa3zHooOpasus Ha 3emiie.

CoBpemeHHasi cUCTeMa OpraHuyeckoro mwupa. [IpuHIMIBI KiaccupuKalud OPTraHU3MOB.
OcCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.



JdemoHcTpaunu

Hoprtpetel: ®. Penu, JI. Cnammanuanu, JI. [lacrep, W. W. MeunuxoB, A. W. Onapus,
Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmumpl u cxembl: «Cxema ombiTa @. Peguy, «Cxema ombita JI. [lactepa mo wusydeHuro
camo3apokJieHusl ku3Hu», «Cxema omnbita C. Mumnepa, I'. FOpu», «Otanbl HeopraHudeckou
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT IMMyTEM CUMOHOTreHe3ay, «Crucrema )KUBOHM mpupo by, «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHnopuTH», «OIHOKIETOUYHBIE BOJAOPOCIHY,
«MHorokneTounsle  Bogopociny, «Mxu», «llanopoTHukn», «l'0JOCEMEHHBIE PACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeynonosnoctusiey, «Ilnockue uyepBu», «HYIeHUCTOHOTHEY,
«Pw10BIY», «3eMHOBOAHBIEY, «lIpecmbikaromuecs», «lItunby, «Maekonuraromuey, «Pa3Butue
JKU3HU B apXEUCKON 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTHE KU3HHU B
Maje030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KM3HU B KAiTHO30MCKOM
ape», «CoBpeMEeHHasi CUCTEMa OPTaHUYECKOTO MUPAy.

OoGopynoBanwue: repOapuy PaCTCHU Pa3IMYHBIX OT/EJIOB, KOJUICKIIMA HACEKOMBIX, BIIAYKHBIC
npenaparsl >KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUU UTJIOKOXKHUX, CKEJIETHI TTO3BOHOYHBIX
YKUBOTHBIX, Uyuesia NTHUI] U 3BEPeid, KOJJICKIIUU OKaMEHEIOCTEH, OJIE3HBIX HCKOMTAEMbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTraHU3MOB.

BupryanbHas adopaTopHasi padora «MojenupoBanue onbiToB Musuiepa—tOpu no nzyuenuto
abMOreHHOI0 CUHTEe3a OPraHNYECKUX COCTUHEHUH B IEPBUUHON aTMOChepey.

JladopaTopnasi padora «/3yueHue u onucaHue UCKOMAEMbIX OCTaTKOB IPEBHUX OPTaHU3MOBY.
IIpakTHyeckas padora «3yueHue 0cOOCHHOCTEH CTPOCHUSI PACTEHUH Pa3HBIX OTAEIOBY.
IMpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yeJi0BeKa — AaHTPONOreHe3
PaSIleJ'II)I " 3a1a4Yn aHTpOHOJ'IOFI/II/I. MGTO)II)I aHTpOHOJ'IOFI/II/I.

CraHOBJIEHME TNIPEJICTAaBICHUM O TPOMCXOKICHUM YEJIOBEKAa. PeaurnosHele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CXOACTBO 4YelOBeKa C >KUBOTHBEIMH. CHCTeMaTHYECKOE IOJ0KEHHE dejaoBeka. CBUJIETEILCTBA
CXOJICTBA YEJOBEKa C >KUBOTHBIMHU: CPABHUTEIBHO-MOP(HOIOTUYECKUE, IMOPHOIOTHYECKHE,
bu3noIoro-6noXuMUYecKne,  mMoBeaeHUeckue.  OTauYMs  4YeloBeKa  OT  >KHUBOTHBIX.
IIpsAMOXOXKaEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOU
CUTHAJILHON CHUCTEMEL.

JBuxyme cuibl (akTopbl) aHTponoreHesa: Ouojormyeckue, couuanbHble. COOTHOIIEHHE
OMOJIOTUYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoOBHBIE CTagUU aHTpoOIlOreHe3a. PaHHHME dYesoBekooOpa3Hble 00e3bsiHbl (IIPOKOHCYIBI) U
paHHHE TOHTHIBI — OOIIHe MPEIKH YeIOBEKOOOpa3HBIX 00€3bsH U TIOJCH. ABCTPATONMUTEKH —
JIBYHOTHE MpENKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS Opynuil Tpynaa. YenoBek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jtojiel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —



001l MpeoK HeaHIePTaTbCKOTO YeIOBEKa U YelIOBEeKa pa3yMHOT0. UelloBek HeaHAepTalbCKUi
Kak BUJ JIIOJICA XOJIOJHOTO KiauMara. YenoBeK pa3yMHbIH COBPEMEHHOIO THIA, AEHUCOBCKHUIA
YeJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka 1 maaeoreHoMHKa.

DOBONIIOLIMS  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYISALHMAX —YeJIOBEKA.
Mytanuonnslii nponecc u nomumopusm. [lomynsinnonHble BOIHBI, Apeiid TeHOB, MUTpAlUs U
«a¢ ekt ocHOBATENS» B MOMYISIIIUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacol. [lonsitue o pace. boinbiiue pacel: eBpornieon iHas (€Bpa3uiickas), aBcTpao-
HerpoujHas (dKBaTOpuUajbHasi), MOHIOJOMIHAS (a3uaTcKo-aMepukaHckas). Bpems u myrtu
pacceneHus 4ejaoBeka 1o IuiaHere. EnuHcTBO yenoBeueckux pac. HaydHast HECOCTOATEIBHOCTD
pacusma. [IprcnocoOaeHHOCTs YenoBeKka K pa3HbIM YCIOBUSAM OKpYyKarolled cpeabl. BriusHue
reorpaduuecKkoii cpesl U nperida reHoB Ha MOP(OIOTHIO U (PU3UOTOTHIO YEIIOBEKA.

MeXuCUUIUTMHAPHBIE METO/IbI B (PU3UYECKOH (OMOIOTHUECKOI) aHTPOTOIOTUU. DBOTIOIMOHHAS
AQHTPOIIOJIOTUS ¥ TAJICOAHTPOTIONIOT S YeIIOBEUECKUX MOMYIISALUI. BruoconnanbHbIe Hecie0BaHus
IpUPOJIBI YeIoBeKa. VccinenoBannue KOBOIIONHUU OMOIOTHYECKOTO M COLMAIBHOTO B YEIOBEKE.

JdeMoHcTpamun
[Toprpetst: Y. {apsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «KMeToJIbl  aHTPOTIOJOTHHY, «["0JIOBHOH  MO3I  4YEJIOBEKAY,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaHze», «PyauMeHThl u
aTaBU3MBbI», «JIBIKyIIME CHJIBI AHTPONOreHEe3a», «IBOJIOIMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonuTex», «4emoBek ymenbiit», «HenoBek NpIMOXOISIINi», «J{eHMCOBCKUI YeI0BEK»
«Heanpaepransip», «KpomanboHIby, «lIpeaxku dyenoBeka», «ITallbl BOJIOIUH UYETOBEKAY,
«Pacel yenoBeka.

OO06opynoBaHue: MyJSDKA ~ OKaMEHEJOCTeH, MpeAMETOB MaTepuaibHOW KYJNbTYphl TPEIKOB
4yesoBeka, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHISCKUMU U OUOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (Gororpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIeJb deperna 4YeloBeKa M yeperna MIMMIaH3€, MOJElIb KHUCTH YellOBeKa M KHCTU
HIMMIIaH3€, MOJIENIHM TOpCa MPEIKOB YEIOBEKa.

JlaGopaTopnasi pa6ora «/3ydeHne oCOOEHHOCTEN CTPOCHMs CKelleTa 4eJIOBEKa, CBS3aHHBIX C
MPAMOXOKICHUEM».

IIpakTuyeckas padora «/3yyeHne 3KOIOrH4eCKUX aaanTalui 4eI0BEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kaloen cpeaoi

3apoxaeHue U pa3BUTHE dKONOTHU B Tpynax A. 'ymbonsara, K. @. Pynee, H. A. CeBepriiona,
. l'exkenst, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skonoruu. CBsi3b HKOJOTHUU C
JIPYTUMU HayKaMH.

Metoapt sxonoruu. [loneBble HaOMOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHH: TNPUPOJAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.



3HaYEHHE AKOJOTMYECKUX 3HAHUW ISl YelIoBeKa. JKOJOTHYECKOE MHPOBO33PEHHE KaK OCHOBA
CBsI3€il yenoBevyecTBa ¢ npupo 0. DOpMUPOBAHUE FIKOJIOTUYECKOU KYIBTYPhI U 3KOJIOTUYECKOM
rPAaMOTHOCTHU HACEJICHUSI.

JdemMoHcTpauuu

[Hoptpetsl: A. I'ymboasaT, K. @. Pynbe, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3nensr skonorum», «MeTtoasl 3konorum», «Cxema MOHHTOPHHTA
OKpYKaIOLIEH CpebD».

JlaboparopHasi padora «/3ydeHrne METOZ0B 3KOJIOTMYECKUX UCCIECIOBAHUNY.
Tema 7. Opranusmsl u cpeia O0UTAHUS

Dkonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX Aeictus. Kiaccudukamus 3KOIOTHIECKIX
(dakTopoB: abMOTHYECKHE, OMOTHYCCKUE, aHTPOIOTreHHbIe. O0Ine 3aKOHOMEPHOCTH JCHCTBHS
skonoruueckux (axrtopos. [IpaBuno munumyma (K. llnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHONOHTHBIEC M CTEHOOMOHTHBIE OPTaHU3MBI.

AbnoTtnueckue ¢axTopsl. CBET Kak dKOJOTHYECKUi ¢akrtop. [leiicTBHe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTCHUM M JKUBOTHBIX II0
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oTonepuoiu3m.

Temneparypa Kkak dkonoruueckuil ¢akrop. JleiictBue TemmepaTypbl Ha OPIaHU3MBIL.
[ToMKnIOTEpMHBIE U TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonoruueckuid ¢pakrop. [IpucnocobnaeHus: pacTeHuil K MOAAEP>KAHUIO BOJIHOTO
Oananca. Knaccudukamus pacteHuid 1o oTHOIIEHHIO K Boze. [IpucnocobneHusi KUBOTHBIX K
M3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl 00WMTaHHS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, [OYBEHHas, TIJyOMHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBIL.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuznenusie popMmel opranusmoB. [TorsTre o xu3HeHHOH popme. JKu3HeHHbIE POPMBI PACTECHHIA:
JIepeBbsi, KYCTapHUKH, KYCTapHUYKHM, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE
(OpMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTpOEeHMs U o0pasa
KHU3HU.

buotnueckune daktopsl. Bunbl OMOTHYECKUX B3aUMOJACHCTBUIA: KOHKYPEHIUS, XUIIIHUYECTBO,
cuMOu03 ¥ ero hopmel. [TapazuTusm, kooreparus, MyTyalii3M, KOMMEHCATTU3M (KBaPTHPAHTCTRBO,
HaxJieOHnuecTBO). HeTpodudeckue BzanMoaelicTBus (Tonuueckue, popudeckue, Gpadpuueckue).
3HaueHne OMOTHYECKHX B3aMMOJCHCTBHM JIJIS CYIICCTBOBAHUS OPraHU3MOB B cpejie OOMTaHUS.
[TpuHIMIT KOHKYPEHTHOTO HCKJIFOUEHHS.

JdemoncTpanuu



Tabmuipl U cxembl: «IKojornueckue (HakTopb», «CBETOBON CIIEKTPY, «IKOJTOTHUCCKUE TPYIIITHI
’KMUBOTHBIX IO OTHOIICHHIO K CBETY», «TerIoKpOBHBIE >KMBOTHBIE», «XOJOJIHOKPOBHbIE
JKHUBOTHBIC), «DU3UO0JIOTHYECKHE ajgalrTainuu XHUBOTHBIX), ((Cpel[BI O6I/ITaHI/IH OpraHnu3MoB»,
«buonoruueckue putMe», «KusHeHuoie GopMbl pacTeHUun», « Ku3HeHHble POPMBbI )KUBOTHBIXY,
«IKocucTeMa IMIHUPOKOIUCTBEHHOTO Jieca», «IDKOCHMCTEMa XBOMHOro Jieca», «llenu nuranus»,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repOdapu pacTeHUN M KUBOTHBIX, MPUCIHOCOOIECHHBIX K BIUSHUIO Pa3IHMYHBIX
IKOJIOTHUECKUX (PaKTOpPOB, TepOAPUU CBETONIOOMBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIHBBIX
pacTeHuil, CBETOIO0NBBIC, TCHETIOOMBBIE U TEHEBBIHOCINBBIE KOMHATHBIE PaCTEHUS, repOapuu u
KOJJICKIIMM TETUIONIOOMBBIX, 3UMOCTOWKHMX, MOpPO30YCTOMUYMBBIX pPACTCHHUH, dydyela NTHI U
3Bepe, repbapuu pacTeHH, OTHOCSIIUXCS K TUTpoduTam, kcepoduram, Me3opuram, KOMHATHBIE
pacTeHHs JaHHBIX I'PYII, KOJUIEKIMH >KMBOTHBIX, OOMTAIOIIMX B pa3HbIX cpenax, repbapuu u
KOJUICKIIUM PACTeHUN U >KUBOTHBIX, OOJIQJAIOMIMX YepTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHHUSM YCIIOBHM JKH3HH, TepOapuM M KOJUICKIUU PACTCHHH M JKUBOTHBIX Pa3JIMYHBIX
JKU3HEHHBIX (OpPM, KOJUJICKIIMU SKUBOTHBIX, YYaCTBYIOIIUX B Pa3jIMYHBIX OHOTHYECKHX
B3aUMOJICUCTBUAX.

JlaGopaTopHnasi pa6oTta «BplsiBiIeHME IPUCTIOCOOIEHUI OPraHU3MOB K BIUSHUIO CBETa».

JlaGopaTopHnas pa6oTa «BrIsBieHHE TPUCTIOCOOTICHNN OPTaHIU3MOB K BIMSHHUIO TEMIIEPATYPBD».

JlaGopaTopHasi pabora «AHATOMUYECKHE OCOOCHHOCTH PACTEHHIA U3 Pa3HBIX MECT OOUTAHUY.
Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJOTHYeCcKre XapaKTepUCTUKU nonyisaiuu. [lomymsuust kak Ouonorndeckas cucrema. Ponb
HEOJIHOPOJAHOCTH cpenbl, (u3mueckux OappepoB U 0OcOOEHHOCTEeW OHOJOTMH BHIOB B
(opMUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYpbI OMyJALnid. OCHOBHbIE MOKA3aTENIN NOMYIISIIUU:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHasi M I0J0Bas CTPYKTYpa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUS.

Okosnoruyeckass CTpykTypa mnomyisiiuu. OleHKka YHCICHHOCTH mnonyiasuuu. JluHamuka
NOMYJISIIMY U €€ peryssanus. buotnuecknil moTeHIMan nonyisiuuu. MoaenupoBanie TMHAMUAKH
nonynsiuud. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpuble BbDKHMBaHMs. Peryssmus
YUCICHHOCTU MOMYNIALUNA: posib (aKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkojoruyeckue crpareruu Buaos (r- u K-crparerun).

[TonsiTre 06 sKoOTrHYecKOi HuUllle Buia. MectooOuTanue. MHOroMepHast MOJI€Th SKOJIOTUUECKON
Humm Jx. .M. XatunHcona. Pasmepsl skonornueckoi HUIIM. [loTeHnManbHas M peaau3oBaHHAS

HHUIIIHN.

Bung kax cucrema mnomynsmuii. Apeansl BUIOB. Buasl M HUX JKU3HEHHBIE CTpaTETHH.
DKOJIOTHUECKHE DKBUBAJIEHTHI.

3aKOHOM€pHOCTI/I IIOBCJICHUA U MI/IFpaHI/II\/’I JKUBOTHBIX. bHoJIOTHUEeCKHe WHBA3HUH YYXKEPOIHBIX
BUOB.

JdemMoncTpanuu

IMoptper: Ix. . XaT4nHCOH.



Tabmuipel U cxeMbl: «IKOJOTHYECKHE XapaKTepUCTUKU monyisiuny, «lIpoctpancTBenHas
CTPYKTypa mnonymsauun», «Bo3pacTHble mnupamMuasl HOOMyssiuu», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3IU4YHBIMU OpraHu3zmMammu», «Mojenb skojsoruuecko Humum Jx.
N. XaTunHCOHaY.

O6opynoBanue: repOdapuu pacTeHHUM, KOJUIEKIIUY KUBOTHBIX.

Jla6opaTopHnasi pa6ora «IIpucrnocoOnenust ceMsH pacTeHUN K PaCCEICHUIO».
Tema 9. Jkoj10rus1 co001IECTB. IKOJIOTHUECCKUE CUCTEMBbI.
Coo0miectBa opranu3MoB. broreHo3 u ero cTpykrypa. CBs3u MEXK Iy OpraHu3MaMu B OMOIICHO3E.

Dkocucrema kak oTkpbitast cucrtema (A. Jlx. Tencnu). @yHKIHOHATBHBIE OJIOKH OPraHU3MOB B
9KOCUCTEME: MPOYLIEHThI, KOHCYMEHTBI, peyleHThl. Tpodudeckue ypoBuu. Tpoduueckue nenu
u cetn. AGnotudeckue 00ku dKkocucteM. [10uBbI U WIThI B 9KOCHCTEMax. KpyroBopoT BemiecTs u
MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIC TTOKa3aTean SKocucTeMbl. buomacca u MpoaAYyKIHUsL. DKOJIOTHYECKHUE nrupamMu bl YUCCII,
OHMOMAacCHI U OHCPI'UH.

Hunamuka skocucmem. Kamacmpoghuueckue nepecmpoiiku. @Pnykmyayuu. HarpaBneHHbIe
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKlleccuu. IlepBuuHblE M BTOPUYHBIE CYKIIECCUM M HUX
OpUYMHBL.  AHTPOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccuu. KimmakcHoe — cooOIecTBo.
bropa3znoobpa3ue 1 moJHOTa KPyroBOPOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCHCTEMBI. DKocucmemvl 03€p U pek. IKocucmemvl MoOpel U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, nyCmbvlHb.

AHTpOHOI‘eHHHe OKOCHUCTCMBI. ArpOBKOCI/ICTeMa. Al"pOI.ICHOS. Pazanums MCKIAY
AHTPONOTCHHBIMHU U ITPUPOJHBIMH SKOCUCTCMAMU.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI YypOoskocucteM. ['opoxackas ¢iopa u dayHa.
CuHaHTpomnu3anus ropoJckod (¢ayHbl. buosmornyeckoe M  XO3SHCTBEHHOE 3HAUYEHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI OpraHU3MOB B dKocucTeMax. Posb
KAcKaoHo2o o¢gexma u 6udos-20upuxamopos (Kuouesvix 6uoos8) 6 OYHKYUOHUPOBAHUU
akocucmem. TlepeHOC PHEPTUH W BEIIECTB MEXKAY CMEXKHBIMU IKOCHCTEMaMHU. Y CTOWYHBOCTH
OpPTaHW3MOB, TMOMYJISIUA HM DOKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIMOTEHHBIX
BO3JICUCTBU.

Mexanusmur 6030eticmeus 3aZpﬂ3H€HHﬁ PA3HbIX MUNoe6 Ha Cy60p2aHu3M€HHOM, Op2aHU3IMeEHHOM,
nonyuAyuOHHoOM U IKOCUCMEMHOM  YPOGBHAX, OCHO8bl  JKOJI02UYECKO2O0  HOPMUPOBAHUA
AHMPONOCEHHOCO 68030eliCmeus. MGTOHOHOFI/ISI MOHUTOPHUHI'a €CTECTBCHHBIX W aHTPOIOI'CHHBIX
O9KOCHUCTCM.

JdemMoncTpanuu

[optpert: A. JIxx. Tencau.



Tabmuubl u cxeMmbl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMA IIHMPOKOJIMCTBEHHOTO JIecay,
«JxocucteMa XBOHHOro nueca», «OyHKIMOHAIbHBIE TPYNINbl OPraHU3MOB B HSKOCHCTEMEY,
«KpyroBopor BemectB B 9Kocucrteme», «llenn mwuraHus (macTOMINHAA, JETPUTHAS)»,
«DKoJorruecKas NupaMmuaa 4ucen», « IKoJIorudeckas nupamuia OnomMaccesl», «9KOJIOrHuecKas
nupamuia suepruny, «Oopazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nocJje noxapay, «9KocucTeMa o3epay, «ArpoueHos», «KpyroBopoT BellecTB U IOTOK SHEPTUU B
arpolieHoze», «lIpumepsl ypboakocuctemy».

Ob6opynoBanue: repdapun pacTeHUH, KOJJICKIIMH HACEKOMBIX, Yydesia MTHIl ¥ 3Bepeid, repoapuu
KYJIbTYPHBIX U TUKOPACTYIINX PACTCHUH, aKBapUYM KaK MOJIEIIb SKOCHCTEMBI.

IMpakTHyeckas padora «/3yuyenue u onucanue ypO0o3KOCUCTEMBIY.

JlagopaTopnasi pa6ora «/3ydyeHue pazHOOOpa3usi MEJIKHX I[MOYBEHHBIX UJICHHCTOHOTHX B
pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypcHsi B TUIMUYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXO/JI0JIbHBII UM IOWMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKceKypcusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SICTBO)».
Tema 10. buocdepa — rinodajnbHas 3KocucTEMA

buocdepa — obmennanerapuas 0601049ka 3eMiH, TJ€ CYIIECTBYET WM CYIIECTBOBaja KU3Hb.
PazBuTne mnpencraBnenuii o Ouocdepe B Tpymax 3. 3wcca. Yuenme B. U. Bepnamckoro o
ounocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo Ouochepsbl U ero PyHKIHUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH Ouocdepbl Kak r100albHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuuHOCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Ouochepsl. IlonsaTre o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHJpa, XBOIHbIE Jieca,
CMEIIaHHble W MIMPOKOJMUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IYCTHIHHM, TPOIUYECKHUE Jieca,
BBICOKOTOphsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U (DYHKIHSI JKMBBIX CHCTEM, OIIEHKA MX PECYpPCHOrO MOTEHIMaga U OuochepHbIX
GbyHKLIN.

JdemoncTpanuu
IToprpetsl: B. 1. Bepnaackuii, 3. 3rocc.
Tabmuupl 1 cxeMmbl: «I'eocdhepsr 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,

«OcHoBHBIE OMOMBI Cyny, «Knumatudeckue nosica 3emmmy, «Tyaapay, «Taiiray, «CMemanHbIi
necy, «lIupoxonuctBeHHbIH Jec», «Crenby, «CaBanHay, «IlycTbinay, « Tponudeckuii gecy.

O6opynoBanue: repOapuu paCTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.




Tema 11. YesioBek U OKpy:Kawomas cpeaa

DKoJIorHYecKre KpU3HMChl U WX NpUYHMHBL. Bo3jelicTBue uenoBeka Ha Ouochepy. 3arps3HeHue
BO3QyIIHOU cpenbl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOAHOM cpelpl. OXpaHa BOIHBIX PECYpPCOB.
Pa3pymenne nousbl. OxpaHa NOYBEHHBIX PeCypcoB. MI3MeHenue knumara.

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIM U KMBOTHBIM MHp. OXpaHa pacTUTEIBHOIO U
AKHUBOTHOTO MHUpa. OCHOBHbBIE IPUHIUIIBI OXpaHbl Ipupoabl. KpacHble kuuru. Ocodo oxpaHsemsble
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl U 300JI0THYECKUE TTAPKHU.

OcHOBHBIE IMPUHIUIIBI yCTOfI‘-IHBOI‘O pasBUTHA 4YCJIOBCUCCTBA W IPUPOIBI. PaL[I/IOHaJIBHOC
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TIIO0ATBHBIX IKOJIOIMYECKHX KpU3UcoB. OCOOCHHOCTH COBPEMEHHOTIO KpU3nca
" CT'0 BCPOATHBIC MTOCIICACTBUA.

Pa3BuTHE METOOB MOHHUTOpPWHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX MpoieccoB. Cucmemmbie
uccne008anus nepexooa K pecypcocbepezaioweti u KOHKYPEHMOCHOCOOHO
snepeemuxe. buonocuueckoe pasnoobpaszue u ouopecypcol. Hayuonanohvie ungopmayuonnvie
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
akocucmem. OCHO8bL IKOpeabUIUMayuu IKOCUCmeM U cnoco608 60pbObl ¢ OUONOBPEINHCOCHUIMU.
Pexoncmpykyus MOpCKUX U HAZEMHBIX IKOCUCTIEM.

JdeMoHcTpamun
Tabmuiel 1 cxeMmbl: «3arps3HeHne atMochepbl», «3arpssHeHue ruapocdepb», «3arps3HeHue

nouBbl», «[lapHuKOBBII 3QdekT», «Ocobo oxpaHseMble MPUPOAHBIE TEPPUTOPHI», «Moaenu
YIPaBJIsIEMOr0 MUPa.

O6opynoBanue: ¢hororpaduu oxpaHsieMbIX pacTeHHH U KUBOTHBIX KpacHoit kauru Poccuiickoi
®enepanun, KpacHoi KHUIM peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOECHUS 00YUaIOIMMUCS ITPOrpamMm
cpeHero odmiero 0opa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B crpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHUS IPOrpaMMbl IO OHOJOTUU BbIIEIEHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHME OOYYalOIMIMMHUCSH  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHU K caMOpa3BUTHIO, CaMOCTOSITEIBHOCTH "
CaMOOINIPENENICHUIO, HaluYue  MOmusayuu K 00y4YEeHHIO Ouosioruy, yenenanpasieHHoe
paseumuye BHYTPEHHUX yO€KIEHUN JTMUYHOCTH Ha OCHOBE KITFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX
TPagUIMNA pa3BUTHA OHOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUAIOIINXCS
PYKOBOJICTBOBATHCS B CBOEH J€SATENIbHOCTH IEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAMH, IPUCYILIUMU
cucremMe OHMOJIOrNYECKOro oOpa3oBaHUsl, Haruyue npasoCco3HaHUs SKOIOTHIECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb 1IeTA U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4YHOCTHBIE PE3yIbTAaThl OCBOCHUA IPOTPAMMEI 110 Oouoyoruu JOCTUTalOTCA B CAMHCTBEC yqeGHoﬁ
W BOCHHUTATEIHHOM JACATCIIBHOCTH B  COOTBCTCTBUU C TpaaAulIUOHHBIMU pOCCHfICKHMPI
CONHOKYJIbTYPHBIMH, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, NPUHATBIMA B



06H.[€CTB€ InpaBUJIaMH W HOpMaMH IIOBCACHHA H CHOCOGCTByIOT nponeccam CaMoOITO3HAHUA,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3UIIMU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IPABOMOPSIKY, YEJIOBEKY TpyJa W CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0 U TPaJulUsaM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH cpee.

JluyHoCTHBIE PE3yJbTAaThl OCBOCHMS Yy4yeOHOro mnpenMera «bUONOrus» MOKHBI OTPAXKATh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacHIMpeHre >KU3HEHHOTO ONBITa M OIbITa ACSITEIHHOCTH B MPOLIECCE peaTH3allid OCHOBHBIX
HAIpPAaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHUSI:

C(bOpMI/IpOBaHHOCTB Fpa)I(,HaHCKOﬁ IIO3UIINN 06yqafomeroc5{ KaKk aKTHUBHOI'O H
OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6H.I€CTB8.;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX IpaB M O0OS3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTU IpHU CO3JaHUN y‘I€6HI)IX IIPOCKTOB,
pPCLICHU N y‘IC6H]’:>IX M I1I03HABATCJIbHBIX 3a/1a4, BBIITOJIHCHHU OMOJOrHYECKUX OKCIICPUMCHTOB;

CII0COOHOCTD OIIPCACIIATh CO6CTBCHHYIO INO3UIIMIO II0 OTHOIICHHIO K SABJICHHUAM
COBpeMeHHOﬁ JKU3HU U O0BACHATH eé;

YMCHHC YUUTBIBATD B CBOHX HeﬁCTBHﬂX HCO6XOI[I/IMOCTL KOHCTPYKTUBHOI'O
BBaI/IMOILGI\/JICTBI/ISI JHOI[CfI C pasHbIMU y6e)KZI€HI/I$IMI/I, KYJbTYPHBIMU LECHHOCTSAMHU U COLIMAJIbHBIM
MOJIOKCHHUEM,;

TOTOBHOCTL K COTPYAHUYCCTBY B IIPOLECCC COBMECTHOI'O BbIITOJIHCHUA y‘le6HHX,
MMO3HABATCIbHBIX W HCCICAOBATCILCKUX 3aJa4d, YBaXUTCJIIBHOTO OTHOMICHUA K MHCHHUIO
OIIIOHCHTOB IIpU 06CY)K,ZLCHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COZCPpIKaHUA;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TpakIaHCKOW MAEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoanHOM, ropaocTtu 3a CBOM Kpaid, CBOIO

Ponuny, cBO# SI3BIK M KYJIBTYPY, IMIPOILIOE U HACTOSIIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPHUPOJHOMY HACIEIWI0 UM IaMIATHUKAaM IPUPOJIBI,
JOCTH>KEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBJIEHHE U pPa3BUTHUE
OMONOTUY, MOHUMAHUS 3HAYCHUS OMOJIOTUH B TIO3HAHUH 3aKOHOB MPHUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIEeCTBa;

H)Ieleaf[ Y6e}K,71éHHOCTB, TOTOBHOCTD K CIYKCHHIO U 3allIUTEC OTe‘-IeCTBa, OTBECTCTBCHHOCTH
3a ero cyan0y;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOT0 HApOa;
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MIOCTPOCHHUE YCTOMUYUBOTO OYAYIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJUTENSIM, CO3/IaHMI0 CEMbHM HA OCHOBE
OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAJIUIMSIMH HAPOJIOB
Poccuu;

4) ICTETHYICCKOTO BOCIIUTAHUA

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYasl CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOLIECHMUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BO3IICI7[CTBPI$[ JKHBOM npupoabl 1 eé OCHHOCTH,

TOTOBHOCTb K CAMOBBIPAXKCHHUIO B PA3HBIX BHUIAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
KadyeCTBa TBOp‘-IGCKOfI JIMYHOCTH,

5) puzuueckoro  BocnUTaHHMs, (OPMHUPOBAHHMS  KYJBTYPbI  310pPOBbSI W
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

IIOHMMaHME U peau3alys 3J0poBOro U 6e30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHas  (u3MuecKash aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MMOHMMAaHUE LIEHHOCTH IMpaBWJI MHIUBUIYaJIbHOIO U KOJUIEKTMBHOIO 0€30MacHOro
MTOBEJICHUS B CUTyalUsIX, YIPOXKAIOIIUX 30POBBIO U JKU3HU JIFOCH;

OCO3HAHUE IOCJIEJCTBUI M HENPUSITHUSI BPEIHBIX MPUBBIUEK (YHMOTPEOJIEHUS alKOTrOJIs,
HapKOTHUKOB, KYPEHHUs);

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K  AaKTHUBHON  JEITEIbHOCTH  TEXHOJOTMYECKOM M  COLHAIBHOU
HAINPaBIEHHOCTH, CMOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIHO BBIMOJHATH

TaKYyrO ACATCIIBHOCTD,

WHTEpPEC K pa3nyHbIM cepaM MpoPecCHOHATBHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIH BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CITIOCOOHOCTh K OOPa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH
JKHU3HU,



7) IKOJIOTUYECKOTO BOCTIUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIICHHE K MPUPO/IE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNUS;

MIOBBIIIEHUE YPOBHS IKOJOTHMYECKOW KYyJIbTYphl: MPUOOPETEHHE OIbITA IUIAHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIECTBUM JJIsl OKPYKaIOILLEN Cpe/Ibl;

OCO3HaHHE ITI00aJIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U IyTeil nX perieHus;

CIMIOCOOHOCTh MCIOIb30BaTh MPHOOPETACMbIC TP U3YYCHUN OMOJIOTHH 3HAHHS U YMEHHSI
IpU PEIICHUU MPOOJIeM, CBSA3aHHBIX C PaI[MOHAIBLHBIM MPUPOJIONOIB30BaHUEM (COOIIOICHUE
NpaBUJ MMOBEJCHUS B MPHPOJIC, HAIPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUM, NMPHUHOCAIIUX BpEI OKpPYXKAlOLEH IPUPOAHOU cpene,
yYMEHHUE MPOTHO3MPOBATh HEOJAronpUsATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JIEHCTBUM U NTPENOTBPALLATh UX;

HAJIMYHUE PA3ZBUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKON KYJIbTYPhI, OINBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpAKTUKE, FOTOBHOCTUM K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(OPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO Ha JAMalore KyJjabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M YUNTATEIBCKOM KYJIBTYpPbI KaK CPEJCTBA B3aUMOICHCTBHS
MEXY JIOJIbMH U ITO3HAHWS MUDA;

MOHUMaHHUE CNeUU(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEN U peleHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUIsI COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NMEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEIOBEUECTBA, MOMCKA IyTEeH BBIX0JAa U3 II100aIbHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TMOJIYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIei
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIbHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3y4eHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHHUS, HUCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHain3a WU OOBSICHEHHS SBICHUN
OKPY’KAIOIIET0 MHUpa M TMPOUCXOJANUX B HEM H3MEHEHHM, yMEHHE JeiaTh OOOCHOBAHHBIC



3aKIIIOYCHUS Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIUXCA HOAaHHBIX C MLCJIbIKO TMOJYYCHUA
JOCTOBCPHBIX BBIBOJAOB,

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJIB30BAaTh OMOJIOTMYECKHE 3HAHUS A peIICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYAlHUAX,

OCO3HAaHUEC IICHHOCTU HaYQHOﬁ ACATCIIBHOCTH, TOTOBHOCTL OCYIICCTBJIATH IMPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTb K HENPEPBIBHOMY OOpPa30BaHUIO M €CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAaHMH MO OMOJIOIMH B COOTBETCTBUM C IKU3HEHHBIMU
OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yabTaThl OCBOCHHUS y4deOHOro mnpenmera «bBHOJOTHS» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCLHUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAKaIOIIHUE LEJI0CTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCllefloBaHue, HAOII0eHUE, U3MEPEHUe, HKCIEPUMEHT U JPYrue); yHUBEpCaJlbHbIE
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHue (YHKIHOHAIBHON I'PAaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIITINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynbraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUs Y
oOyuaromerocsi 0yayt copMupoBaHbl MMO3HABATEIbHBIE yYHHUBEPCAIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHUKATHBHbIE YHUBEpCadbHbIe Y4eOHbIE JEWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
y4eOHbIe ICHCTBUS, COBMECTHAS JEATEILHOCTD.

MeramnpeamMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBI CpPEIHEro oOmiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBiajeHne YHMBEPCAJIbLHBIMU YUeOHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:
1) 6a30BbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aAKTYaJIM3HpPOBATh IMPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBINIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kilaccudukauu, o0000IIeHus1), PacKpbIBaTb CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

OIPCACIIATL LU ACATCIBHOCTH, 3aJiaBasd IapaMCTPbl U KPUTCPpUHU HX HOCTHUIKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIOJIb30BaTh OHOJOTMYECKHE MOHATUS Uil OOBsICHEHUS (AKTOB M SBICHUN >KUBOU
MIPUPOIBL;



CTPOUTH JIOTUYECKUE pACCYKICHUS (MHAYKTUBHBIC, NEAYKTUBHbBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

IMPUMCHATH CXEMHO-MOJCJIBbHBIC CPCACTBA IAJId NPCACTABJICHUA CYIICCTBCHHBIX CBSI3EH U
OTHOIIICHUM B HN3y4aCMbIX OMOJIOTHYECKUX O6’B€KTaX, a TaKKC HpOTI/IBOpeLII/Iﬁ PasHOro pozaa,

BBISIBJICHHBIX B pa3JIMYHbIX I/IH(bOpMaL[I/IOHHBIX HCTOYHHKAX,

pa3pabarbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS MaTepUaTbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPECKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILECIIAM,
OLICHUBATb PUCKHU HOCJ'IGI[CTBPIIZ JACATCIIBHOCTH,

KOOPJIUHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIET0BATENbLCKHE IeHCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspelieHus npodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOOB
pELIeHUs TPAKTUYECKUX 3a/]1a4, IPUMEHEHHUIO PA3IMYHbIX METO0B TO3HAHUS;

WCIIOJb30BaTh PA3jIMYHbIC BUIbl ACATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEPIpETANH, MPEOOPA30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU

CO31aHNuH y‘le6HbIX 1 COOUAJIBHBIX ITPOCKTOB,

(I)OpMI/IpOBaTB Hay‘IHHﬁ THIT MBIIIIJICHHW A, BJIAACTDb Haquoﬁ TepMHHOHOFHeﬁ, KIIFOUCBBIMHA
IHNOHATHUAMU U METOJaMM,;

CTaBUTb U CI)OpMy'J'II/IpOBaTB COOCTBEHHBIC 3aga4u B 06pa30BaTeJIBHOfI JACATCIBHOCTU U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBSA3UM W AKTYaJIU3HUPOBATH 3aJda4dy, BBIABHUIATb
THUIIOTE3Y eé pelICHUs, HAXOAUTH apTyMCHTHBI IJI JOKA3aTCIIbCTBA CBOUX YTBep)KﬂeHHﬁ, 3aJaBaTb

IapamMeTpsbl U KpUTEPUH PEILICHNUS;

AHAJIM3UPOBATL TIIOJYYCHHBIC B XOJAC€ PCHICHUA 3aladyu pPE3YyIbTaThbl, KPUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTHO3UPOBATHL USMCHCHUC B HOBBIX YCIIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH II€JICHANPABICHHBIA MOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS B
npodeccHoHaNbHYIO Cpey;

YMCTb MEPCHOCUTDH 3HaHHUA B IO3HABATCJIbHYTO u MMPAKTUYCCKYHO oOactu
KHU3HCACATCIIbHOCTH,

YMCETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX MTPCIMCETHBIX O6J13.CTCI\/'I;



BBIIBUTATh HOBbIE WJEU, Mpeajiaratb OpPUTHMHAJIbHBIE IMOAXOAbI U PEIICHUs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpManuu (Tekcre ydyeOHOro mocoOus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B MHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpM
MPEICTABJICHUS, KDUTUUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyIMpoBaTh 3aMpoChl U MPUMEHATh PA3TMYHBIC METOABl MPHU IMOUCKE U O0TOOpe
Ounonoruveckor nHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPILEHCTBOBATH KYJIBTYPY aKTUBHOI'O UCIIOIB30BaHUs PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY MpeAcTaBIe€HUs OUOJIOTHYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCTIOJB30BaTh HAYYHBIA S3bIK B KAauyeCTBE CpPEACTBA HpU paboTe C OMOJIOTHYECKOU
uH(popMaLiel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPENICTBA HATJISIHOCTH;

BJIAJIETh HAaBBIKAMHM pACIO3HABaHHWS W 3alIUThl WHGpOpMaANMK, HHYOPMAMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ1ajieHre YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€CTBHSIMH
1) o6menne:

OCYHICCTBJIAAIT KOMMYHUKAIINHU BO BCEX C(l)ean JKU3HH, aKTUBHO Y4aCTBOBATbH B JHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY 06cy>1<z[aeM0171 TCMBI (YMCHI/IG 3a1aBaTb BOIIPOCHI, BbICKA3LIBATH
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUS npezmaraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPEChI H
COr1aCOBaAaHHOCTD HO3PII_II/II>'I APYyrux y4aCTHUKOB AHUAJIOTa UJIN ,[[I/ICI(YCCI/II/I);

pacrio3HaBaTb HeBep6aanHe cpeacrBa 06H_I€HI/I${, IMNOHUMAaTh 3HAYCHUC COIMAJIbHBIX
3HAKOB, NPCANOCBIIIOK BOSHUKHOBCHUA KOH(i)J'II/IKTHI)IX chyauHﬁ, YMETb CMATYATD KOH(i)J'II/IKTI)I n
BECTHU IICPCTOBOPHBI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOINEHUS U B3aWMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIOACH, MPOSBIATh YBOKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIUpPOBATh CBOM BO3PAKECHHS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHs C WCIIOJb30BAaHHEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHas eI TeJIbHOCTh:
MMOHUMATh U UCIOIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW M UHIUBUAYATBHON pabOTHI MPU

peleHn OMONIOTNYEeCKO MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHSI IPYIIOBBIX
¢dbopM B3aMMOJEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;



BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX NEHUCTBUN C y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIMHUPOBATH
JICHCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN

Y4aCTHUKOB, O0CYXKAaTh Pe3yJbTaThl COBMECTHON PabOTHI;

OLICHUBAThH KAYECTBO CBOCTO BKJIAJA U KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOLIMI pe3ylibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEHU C MO3ULHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIAATL MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWEC B Pa3JIMYHbBIX CHUTYyallUdgX,
MMPOABJIATH TBOPUYCCTBO U B006pa}K€HI/IC, OBITh MHHUIMATHBHBIM.

OBJiajleHHe YHUBEPCATbLHBIMH PEryJIITUBHBIMU €l CTBUSIMH:
1) camoopranu3anus:

HCIIOIL30BaTh OHMOJIOTHMYECKHE 3HAHUS JJIs  BBIABJICHUA HpO6JIeM U UX PCIICHHA B
KU3HCHHBIX U y‘IC6HLIX CUTYyalUsIX,

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K >KHUBOM MPUPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKpYKaroIlHKX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO JEATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (GOpPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHON JAEATEIbHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELIEHUsS TPOOJIEMBI ¢ YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaLUsIM;

paclMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKON 3PYIULIUU B Pa3HbIX 00JIaCTsIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JAaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHTb KOPPEKTUBLEI B ACATCIIBHOCTb, OLICHUBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;



BJIa/IETh HaBbIKaMU MIO3HABATENbHOI pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX IeHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE CeOSl U IPYTHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPMHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHS cojepxaHus ydeOHoro mpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHmne poUILHOTO
oOyuenus obydaromuxcs Ouonornd. OHU BKIIOYAIOT: crieuuuecKkue st OMOJIOTHH Hay4YHbIE
3HAHMSI, YMEHUS U CIIOCOOBI IEHCTBUM 110 OCBOEHUIO, UHTEPIIPETALIMU U IPE0OPa30BaHUIO 3HAHUI,
BU/JIbI ICATEIILHOCTH 110 TIOyYEHUIO HOBBIX 3HAHUN U UX MPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)Ke B PEATbHBIX KU3HECHHBIX CUTyalusX. [IpeMeTHbIe pe3yabTaThl MPEICTABICHBI 110 T'0JIaM
U3YYCHHUS.

Hpe,[[MeTHLIe pPEe3yIbTaThbl OCBOCHHA yqe6Hor0 nmpeamMceTa «buonorus» B 10
Kiacce NO0JIKHBI OTpaXkaTb:

c(OpPMHUPOBAHHOCTH 3HAHUHN O MECTE U pOJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(bopMHPOBAHNH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOBI U PELICHUN
po0JieM pallOHAIBHOTO MPUPOIONOIb30BAHMSI, O BKJIAJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pasBUTHE OMOJIOTHY;

BIIQJICHUE CUCTEMOW OHMOJOTHYECKMX 3HAHWUU, KOTOpas BKIIOYAET: OCHOBOIIOJIATaroIINe
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BHUTHE),
Ouonoruueckue Teopuu (kinerounas Teopus 1. 1lIBanna, M. lllneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHocTu T. Moprana), yuenust (H. . BaBunoBa — o nentpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOTO MOKOJICHUS, PACIICIUICHUS, YACTOTHI TAMET, HE3aBUCUMOr0 HacienoBanus ['. Menaens,
TOMOJIOTUYECKUX PSJOB B HaclenCTBeHHOW wu3MeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAICHUC OCHOBHBIMH MECTOJaMH HAYUYHOT'O IMO3HAHUS, UCITIOJIB3YEMbBIX B OMOJIOrHYECKUX
HUCCICIOBAHUAX KHUBBIX 00BEKTOB (OHHC&HI/IC, HU3MCPCHUC, HaGJIIO,Z[CHI/IC, 3KCHepI/IMCHT);

YMCHHC BBIACIIATH CYHICCTBCHHBIC NPHU3HAKU: BUPYCOB, KJICTOK MPOKAPUOT U 3YKAPHUOT,
OIHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OPraHU3MOB, B TOM YHUCIIC 6aKTCpHI>'I, FpI/I6OB, paCTCHHﬁ,
JKMBOTHBIX M YCJIOBEKA, CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHHfI, KHUBOTHBIX, YCJIOBCKA,



IPOIIECCOB KHU3HEEATETbHOCTH, TPOTEKAIOLINX B OPraHU3MaxX PAaCTeHUH, )KUBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIIecTB (MeTa00IM3M), IPEBPAILICHUS SHEPTHH, OPOIKEHUS,
aBTOTPOGHOTO U reTepoTPOHOr0 TUIIOB MUTAHMSL, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIILHOTO pa3BUTHA, Ppa3sMHOXKEHHH,
MHAMBUAYaAJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUS T'€HOB, I'E€TEpO3HUCa,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aHMMOCBS3HM MEXKIY OPraHOMJIAMH KJIETKH M UX (QYHKIHMSIMHU,
CTPOCHHUEM KJIETOK PAa3HbIX TKaHEH M UX (QYHKUIUSMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHui, >KMBOTHBIX M YEJIOBEKa W UX (YHKUUSAMH, MEXKAYy CHCTEMaMH OpPraHOB M HX
(GyHKIMAME, MEXIy dTalaMd OOMEHa BEIIECTB, ATAllaMH KJIETOYHOTO LHKIA U YKU3HEHHBIX
[IUKJIOB OPTraHW3MOB, OJTalaMyd OSMOPHOHAJIBHOTO PpA3BUTHSA, TEHOTUIOM M (EHOTHUIIOM,
deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMCHHC BBLIABJIATL OTJIUYHUTCIBHBIC IMPU3HAKU KUBBIX CHCTCM, B TOM YMCJIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCHHE UCIIOJIB30BATh COOTBETCTBYIOIINEC APTYMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TCPMHUHOJIOTUIO U
CUMBOJIMKY IS JOKa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIIIL;

YMCHHEC pClIaTh OMOJIOrHYECKHUE 3ala4ud, BbIABJISATH HIPUYHMHHO-CICACTBCHHBIC CBA3H
MCKAY UCCIICAYCMbIMU OMOJIOrNYECKUMU mpoucccamMu 1 ABJICHUAMU, 1€J1aTh BBIBOJAbLI U IIPOTHO3bI
Ha OCHOBAHUH IOJIYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JIAOOpATOpHBIE U MpPaKTHYECKHE padoThl, COOMIOAATh MpaBUiIa PU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0OBAaHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPITh HMX OKCICPUMEHTAIBHBIMU CPEICTBAMHU,
dbopMyIupys 1eTb UCCIASAOBaHUS, aHATM3UPOBATh MOJYUEHHbBIE PE3YJIBTATHI U JI€JIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e IMIKOIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTaBIATh
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYEHUUECKUX KOH(EPEHIIMSIX;

YMCHHUEC OLOCHUBATH OI3TUYCCKUC ACIICKTbl COBPEMCHHBLIX I/ICCJ'IG)IOBaHI/II\/’I B oOyactu
Ouonorun u MCIUIINHBI (KJ'IOHPIpOBaHI/IC, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC
HN3MCHCHHUEC 'CHOMA U CO3AaHNUC TPAHCT'CHHBIX OpFaHI/ISMOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIel npopeccuoHanbHON NeSTeIbHOCTH
B o0Osiactu OHMOJIOTHMH, MEIUIMHBI, OMOTEXHOJOTMH, BETEPUHAPHH, CEIbCKOro XO35HCTBa,
IUILEBOM IMPOMBILIUIEHHOCTH, YIJIyOJIsATh IIO3HABATENIbHBIM WHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccud U MHPOAOCIDKEHHE OHOJIOIMYecKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(EeCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

HpC,Z[MCTHLIC PE3YyIbTaThl OCBOCHUA yqe6Horo npeameTa «buomorus» B 11
Kiacce NOJIKHBI OTpaXkaTb:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIH OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GhOpMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B TIO3HAHWU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaIrMoOHAIBHOTO MTPUPOIOTIONB30BaHUS, U B (POPMUPOBAHUHN IIEHHOCTHOTO OTHOIIIEHHUS K TIPUPOJIE,



00IIeCTBY, YENOBEKY, O BKJIAJleé POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BHUTHE
OHMOJIOTHH,

YMEHHE BIJIaJIETh CUCTEMOI OMOJIOrMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OIMpENeICHUs U
MOHMMAHUE CYIIHOCTH OCHOBOIOJATAIONMX OWOJIOTHYECKUX TEPMUHOB U TOHITHHA (BHII,
9KocHucTeMa, Ouocdepa), Owosornueckue Teopur (dBomrorMoHHass Tteopusi Y. JlapBuHa,
CUHTETHUECKass Teopus 3Boitouun), yueHus (A. H. CeBepuoBa — 0 IyTAX M HalpaBICHUSX
sposonnu, B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaitaOepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBuna (mMunumyma FO. JIubuxa,
9KOJIOTUYECKOW MUPaMHUIbI SHEPTHH ), TUIOTE3bI (TunoTe3a «vupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAAMH HAYYHOT'O IIO3HAHHsS, HCIOJIB3YEMBIMH B
OHMOJIOTHYECKUX HUCCICOOBAHUAX KHBBIX 00BEKTOB M DKOCHCTEM (OHI/IcaHI/Ie, HU3MCPCHUC,
HaOJII0JIeHNe, SKCIIEPUMEHT), CIIOCO0aMHU BBISBICHHUS M OLCHKHM aHTPOIIOTEHHBIX U3MEHEHHH B
IPUPOIE;

YMCHHUC BBIACIATH CYHICCTBCHHBLIC IPU3HAKU: BHJIOB, 6I/IOFGOII€HO3OB, OKOCHUCTEM H
Oonocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W  Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
QJUTONATPUYECKOTO M CUMITATPUYECKOTO BU000Pa30BaHUS, BIUSHHS JBIDKYIIUX CHJI DBOJIOLUH
Ha I‘eHO(l)OHII [nomyJjadanuuu, HpI/ICHOCO6JIeHHOCTI/I OpraHu3MOB K CpCeC O6I/ITaHI/I$I, ucpeaoBaHus
HAaIpaBJICHUH SBOJIOINHU, KPYTOBOPOTA BEILIECTB M MIOTOKA YHEPTUH B AKOCUCTEMAX;

YMCHHEC YCTAHABJIMBATH B3aUMOCBA3HW MCIKAY HIpoHecCaMu 3SBOJIIOIOWUH, ABUKYIIUMU
ChJIaMH aHTPOIIOICHE3a, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTCM U HpI/ICHOCOGJIeHI/ISIMI/I K HUM
OpPraHnu3MoB;

YMCHHC BbIABJIATD OTJIMUUTCIIBHBIC ITIPU3HAKH KUBBIX CUCTCM, HpI/ICHOCO6J'IeHHOCTB BUJ1O0B
K Cpeac O6I/ITaHI/I$I, A0MOTUYECKUX M OHMOTHYECKUX KOMIIOHEHTOB O9KOCHCTEM, B3aHMOCBSI3CH
OpraHnu3smMoB B COO6H.I€CTBaX, AHTPOIIOI'CHHBIX HM3MCHEHHH B SKOCHCTEMaX CBOEH MCCTHOCTH,

YMCHHE UCITIOJIB30BATb COOTBETCTBYIOIIINEC APTYMCHTHI, 6I/IOJIOFI/I‘ICCKYI-O TCPMUHOJIOTHUIO U
CUMBOJIMKY IJId JO0Ka3aTeJbCTBA PpPOACTBA OPraHU3MOB Pa3HbIX CHUCTECMATHYCCKUX TPYIIIL,
B3aUMOCBA3U OPTraHU3MOB U CPCAbl O6I/ITaHI/I$[, CANHCTBA YCJIOBCYCCKUX pac, H€O6XOJII/IMOCTI/I
COXPAaHCHUMA MHOFOO6paBI/I$I BUJOB N 3KOCHUCTCM KaK YCJIOBUA COCYHICCTBOBAHUA HPUPOIAbI U
YCII0OBCUYCCTBA,

YMCHHUEC pPEIIaThb OMOJIOTrHYeCKHUE 3a/la4i, BBIABJIIATL HNPUYIUHHO-CIICACTBCHHBLIC CBA3U
MCIKAY UCCIICAYCMbIMU OMOJIOTHYECKUMU nponeccamMu 1 ABJICHUAMU, 1€JIaTh BBIBOJABI U IIPOT'HO3bI
Ha OCHOBAHUH MMOJTYUCHHBIX PE3YJIbTATOB,

YMEHHE BBINOJIHATH JAOOPATOPHbIE U MpaKTUYECKUue paboThl, COOIII0IAaTh MpaBuia MpH
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMCHHC BbIABUTATb THUIIOTC3bI, HPOBCPATH HX ISKCICPUMCHTAJIbHBIMU CPEACTBAMH,
(I)OpMYJ]I/IpyH [CJIb UCCIICAOBAHNS, AHAJIU3UPOBATDH ITOJTYUCHHBIC PE3YJIbTATBI U ACIATh BBIBO/bI,

YMCHHEC Y4YaCTBOBAaTh B yqe6HO-HCCHCHOBaTCHBCKOﬁ pa60Te oo 6I/IOJ'IOI‘I/II/I, OKOJOTHUHU H
MCEIHUIINHE, HpOBO)IPIMOfI Ha 0a3e IIKOJILHBIX HAay4YHBIX O6HIGCTB, u Hy6J'II/IIIH0 IpeaACTaBIATH
MMOJIYYCHHBIC PC3YJIbTAThI HA YHCHUYCCKUX KOH(I)CpCHLII/IHX;



YMCHHUC OLCHHBATH THIIOTC3bl W TCOPHUHU O IIPOUCXOKIACHHUN KHU3HHU, UYCIOBCKA U
YCJIOBCUCCKUX pacC, O IpUYMHAX, IIOCICACTBUAX U croco0ax MpCaO0TBpallCHHA JI00aJIbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyymiel mpodeccuoHanbHOM e TeIbHOCTH
B o0macTh OHOJIOTMM, SKOJOTUH, NPUPOAONOIb30BAHUSA, MEAMLMHBI, OHOTEXHOJOTHH,
IICUXOJIOTMH, BETEPUHAPUH, CEIbCKOTO XO35AHCTBA, MUIIEBOM IPOMBIIIJIEHHOCTH, YIIyOIsTh
II03HABATENIbHBIN MHTEPEC, HAallPpaBJIEHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOILEH ITpodeccun
U MIPOJOJDKEHHE OMOIOTHYECKOTr0 00pa30BaHMsl B OpraHU3aIMIX CPeIHEr0 NpoQecCHOHaTBHOTO
U BBICILIEr0 00pa30BaHMUs.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HaumeHoBaHHe pa3/esoB U | KosinyecTBO 4acoB |
n/n TEM TpOrpaMMbl Bcero| KoutpoJibHbie || [IpakTryeckue
paboThl paboThI

‘1 “BI/IOJIOI‘I/IH KaK HayKa H H H |
’KuBble cucTeMbl U UX
v3y4yeHue

‘3 HBI/IOJIOI‘I/IH KJIETKH H H H 0.5 ‘
XyuMH4YecKad opraHusanusa 10 1
KJIeTKU

5 ||CTpoenue u GyHKLIUU 8 2
KJIETKU

6 OOMeH BellecTB U 9 1
npeBpalleHle SHEPTUU B
KJIeTKe

7 HacnepcrBeHHas 9 0.5
MHpOpMalsa U peannsanus
€€ B KJIeTKe

‘8 H)KI/BHeHan‘/i LUKJI KJIETKH H 6 H H 1

9 ||CTpoeHue u GyHKIUU 17 1.5
OpPraHM3MOB

10 ||[PasMHOeHUe U pa3BUTHE 8 1.5
OpPraHM3MOB

11 |FeHeTuka - HayKa O 2 0.5
HaCJeICTBEHHOCTHU U
VM3MEHYMBOCTH OPTaHU3MOB

12 |3akoHOMepHOCTH 10 1
HacJ/1e/ICTBEHHOCTH

13 ||3akoHOMEpPHOCTH 6 1
M3MEHYHBOCTH

‘14 HFeHeTHKa 4eJsI0BeKa H 3 H H 0.5 ’

‘15 HCeJIeKuHH OpraHU3MOB H 4 H H 1 ‘

16 |BbuoTexHoJsiorus u 4
CUHTEeTHYecKasi 6U0J0TUS




Ne
n/mo

HaumeHnoBaHue paszesioB U ‘
TeM IPOrpaMMbl

KosndecTBO 4yacos ‘

Bcero|| KouTposbHeble || [IpakThyeckue
paboThI paboThI

117

HPe3epBHoe BpeMd

‘,Z[06

aBUTb CTPOKY

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

11 KJIACC

Ne
n/m

HauMeHoBaHue
pas/iesioB U TeM
MPOTrpaMMbl

KosnyecTBo yacoB ‘ JJIeKTPOHHbIE

Bcero

(mudpoBbIe)
06pa3oBaTesbHbIE

pecypcol

KonTponbHble|[I[pakTUieckre
paboThI paboThl

3apoxJeHue U
pa3BUTHE
3BOJIIOIIMOHHBIX
npeJCTaBJIeHNUH B
6H0JIOTUH

MukposBoIOLMa U
€é pe3yJbTaThl

14

MakpoaBoJronusa 1
€é pe3yJIbTaThl

[Ipoucxoxaenuve v
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[IpoucxoxaeHue
yeJIoBeKa —
aHTpPONOTreHe3

10

JKOJIOTUA — HayKa
0
B3aMMOOTHOIIEHUSX
OpraHU3MOB U
HaZl0praHU3MeHHbIX
CUCTEM C
OKpYy:Kawuien
cpenoun

0.5

OpraHusMbl U cpefia
0OUTaHUA

1.5

JKoJI0THs BUJIOB U
nonyJasiun

0.5

JKoJ0THsA
COOOIIEeCTB.
JKoJIoTH4YecKue
CUCTEMBI

12

0.5

10

Buocdepa -
rjao6ajbHasd
3KOCHUCTEMA

BBEJUTE
3HayeHue




HauMeHoBaHue
pas3/iesioB U TeM
MPOTrpaMMbl

n/m

KosinuecTBo yacoB ‘

Bcero

KoHTposbHBIE
paboThI

[IpakTHyeckue
paboThl

JJIeKTPOHHbIE

(mudpoBbIe)
o6pa3oBaTesibHbIE

pecypcol

11 |YenoBek u

OKpy>Katolas cpefia

BBeAWTE
3Ha4YeHHe

12 ||PesepBHOE Bpems

BBeAWTE
3Ha4YeHHe

‘[[06aBI/ITb CTPOKY

OBIIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

102

7.5

INOYPOYHOE IIVTAHUPOBAHHE

10 KUIIACC

Ne
n/

In

Tema ypoka

KosinyecTBO 4acoB ‘

JaTta

Bcer

KoHTpo/1bH
ble paboThl

[IpakTHyec
Kue paboThl

H3y4yeH
usi

JJIeKTPOHHBIE

uudpoBbie
o6pa3oBaTesibHbIE

pecypchl

buoJsiorusa Kak
KOMILJIeKCHasI
HayKa U KaK 4acThb
COBPEMEHHOTO
ob1ecTBa

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

JKuBbie cucTeMbl U
HUX CBOMCTBa

https://resh.edu.ru/

YpoBHeBas
OopraHu3sanus
PKUBBIX CUCTEM

https://resh.edu.ru/

HcTopusa oTKpBITHUA
Y U3y4eHUd
Kki1eTku. KnetouyHas
Teopud

https://resh.edu.ru/

MeTo b1
MOJIEKYJIIDHOU U
KJIETOYHOU
OGHOJIOTUH.
[IpakTHyeckas
pabota «M3y4yeHue
MEeTO/I0B
KJIETOYHOU
6uoJioruu
(xpomaTorpadus,
asnekTpodopes,
nuddepeHIHATBHO
e

0.5

https://resh.edu.ru/



https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/

Tema ypoka

KosimyecTBO 4acos

Bcer

KoHTpoJibH
ble paboThl

[IpakTHyec
KHe paboThl

JaTta
M3y4eH
us

JJIeKTPOHHbIE
nudpoBbie
obpa3oBaTesIbHbIE

pecypchl

LLeHTpUPYrupoBaH
ue, [111P)»

XuMHU4Yeckui
COCTaB KJIETKU

https://resh.edu.ru/

MuHepasibHbIE
BelleCTBA KJIETKH,
UX OHoJIorTu4ecKas
poJib

https://resh.edu.ru/

OpraHnuyeckue
BellleCTBa KJIeTKHU
— GeJIKHU.
JlabopaTopHas
paboTa
«O6HapyxeHHUe
6eJIKOB C TOMOILbIO
KayeCTBEHHbIX
peakuum»

0.5

https://resh.edu.ru/

CBoicTBa,
KJ1accupuKaluus u
byHKIMM 6eIKOB

https://resh.edu.ru/

10

OpraHnuyeckue
BelleCTBA KJIEeTKHU
— YIJIEBO/IbI

https://resh.edu.ru/

11

Opranuyeckue
BelleCTBa KJIEeTKU
— JIMIIA/bI

https://resh.edu.ru/

12

HyxksienHoBbIE
kucaoTthl. JTHK u
PHK.
JlabopaTopHas
paboTa
«UccnepoBanue
HYKJIEUHOBBIX
KHUCJIOT,
Bbl/leJIEHHbIX U3
KJIETOK Pa3JIMYHbIX
OpPraHU3MOB»

0.5

https://resh.edu.ru/




Tema ypoka

KosimyecTBO 4acos

Bcer

KoHTpoJibH
ble paboThl

[IpakTHyec
KHe paboThl

JaTta
M3y4eH
us

JJIeKTPOHHbIE
nudpoBbie
obpa3oBaTesIbHbIE

pecypchl

13

CtpoeHue u
byHkuuu ATO.
Apyrue
HyKJIeo3uTpUdoc
datbl (HTD)

https://resh.edu.ru/

14

CeKkBeHHpOBaHUE
JIHK. MeTo b1
T€HOMMKH,
TPaHCKPUIITOMUKH,
IPOTEOMUKHU

https://resh.edu.ru/

15

MeTo bl
CTPYKTYpPHOU
610JIOTUH

https://resh.edu.ru/

16

Tunel KJ1€eTOK.
[IpokapuoTuyeckas
KJeTKa

https://resh.edu.ru/

17

CtpoeHue
3yKapUOTUYECKOU
KJIETKHU.
[IpakTHyeckas
paboTa «M3yyeHue
CBOMCTB KJIETOYHOH
MeMOpaHbI»

0.5

https://resh.edu.ru/

18

[loBepXHOCTHBIN
anmnapar KJIETKU

https://resh.edu.ru/

19

OnHOMeMOpaHHbIe
OpraHOU/bl KJIETKHU.
[IpakTHYecKad
paboTa «M3y4yeHue
JIBD>KEeHHUA
[IMTOIJIa3Mbl B
pacTUTEJIbHBIX
KJIEeTKaX»

0.5

https://resh.edu.ru/

20

[loslyaBTOHOMHBIE
OpraHOU/Ibl
KJI€TKU:
MUTOXOH/IPUH,
MJIACTU/BI.
JlabopaTopHas
paboTa
«HccnenoBaHue
IJ1a3MO0JIU3a U
JleTnJIa3aMoJ113a B
pacTUTENbHbIX
KJIeTKax»

0.5

https://resh.edu.ru/




Tema ypoka

KosimyecTBO 4acos

JaTta

Bcer

KoHTpoJibH
ble paboThl

[IpakTHyec
KHe paboThl

u3y4dyeH
ud

JJIeKTPOHHbIE
nudpoBbie
obpa3oBaTesIbHbIE

pecypchl

21

HeMmemb6paHHbIE
OpraHOU/ibl KJIETKH

https://resh.edu.ru/

22

CtpoeHue u
byHKIMM g/pa

https://resh.edu.ru/

23

CpaBHUTe/IbHAA
XapaKTepUCTUKa
KJIETOK 3YKapHOT.
JlabopaTopHas
paboTa «U3yyeHue
CTpPOEHHUs KJIETOK
pas3/IMYHbIX
OpTraHU3MOBY»

0.5

https://resh.edu.ru/

24

ACCUMUJISALIMSA U
JUCCUMUIALUST —
JIBE CTOPOHbBI
MeTaboJiM3Ma.
Tunbl o6MeHa
BEIIECTB.
JlabopaTopHas
pa6oTa «M3ydeHue
KaTaJIMTUYECKOU
aKTHBHOCTH
depmeHTOB (Ha
npuMepe aMuIa3bl
WJIY KaTaJjiasbl)»

https://resh.edu.ru/

25

depMeHTATUBHBIN
XapaKTep peakLuu
KJIETOYHOT0
MeTab0/1M3Ma.
JlabopaTopHas
paboTa «M3y4yeHue
dbepMeHTaTUBHOIO
pacuienieHus
nepokcuzaa
BOJIOpO/ia B
pacTUTENbHBIX U
’KUBOTHBIX
KJIEeTKaX»

0.5

https://resh.edu.ru/

26

besKku-aKTUBATOPI
U OeJIKU-
WHTUOUTOPBI

https://resh.edu.ru/

27

ABTOTPOQHBIN THUI

oOMeHa BellleCTB

https://resh.edu.ru/

‘28 HdJOTOCHHTe3

1]

Hhttps://resh.edu.ru/




0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE
n/ Bcer||KonTpoubh|| IpakTuuec || 13Y1€H uudpoBble
. o | ble pa6orsr |kue pa6orer| ¥ obpasoBaresbHble
pecypchl
29 | XeMOCHUHTE3. 1 0.5 https://resh.edu.ru/
JlabopaTopHas
paboTa «CpaBHeHUE
IpOLeCCOB
doTocuHTE3a U
XeMOCHHTe3a»
30 |AHaspobHble 1 httphttps://resh.edu.ru/s://resh.
opraHu3Mbl. Bubl edu.ru/
OpoXKeHus.
JlabopaTopHas
paboTa «CpaBHeHUE
NpOIeCCOB
OpOKEeHUS U
JIbIXaHUS»
31 |AspobHble 1 https://resh.edu.ru/
OpraHU3Mbl. DTalbI
3HepreTU4YecKoro
obMeHa
32 |9Hepruda 1 https://resh.edu.ru/
MeMOpaHHOTO
rpagyeHTa
npoTOHOB. CHUHTE3
AT®: paboTa
npoToHHoON AT®-
CUHTAa3bl
33 ||[Peaknuu 1 https://resh.edu.ru/ _
MaTpPUYHOTO gttipsé{lewzf)lum.ru/cataloq/blol
CHHTE33a https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
34 |TpaHckpunuusa — 1 https:/resh.edu.ru/ _
MaTPUYHBIN CHHTE3 htt_ps://weblum.ru/cataloq/blol
PHK oglya.l-ege/ _
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
35 |[TpaHcasuus v eé 1 https://resh.edu.ru/

JTallbl

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/



https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/

0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE

n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 nuppoBbIe

n 0 |/ble pabOTHI ||[KHMe pabOThI ui 00pasoBATE/IbHBIE
pecypchbl

36 |[KogupoBaHue 1 https://resh.edu.ru/
AMHHOKHCIOT. PoJib gttips;{éwg?lum.ru/cataloq/blol
pH6OCOM B https://www.bio-
o6uocHHTe3e besKa fag.ru/33ubrominimum.htmi

https://bio.neofamily.ru/

37 ||Opranusanus 1 https://resh.edu.ru/
reHomay gttips;{éwg?lum.ru/cataloq/blol
IPOKapHOT U https://www.bio-
9YKapHuoT fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

38 |[MosiekyasipHble 1 https:/resh.edu.ru/ _
MEeXaHHU3MbI gttrs;{{ewg?lum.ru/cataloq/blol
SKCIIPEeCCUH I'eHOB Y _gu_htt;s://www.bio-
9YKapHuoT fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

39 | Bupycbl — 1 0.5 https://resh:edu.ru/ _
BHEKJIETOUYHbIE gttrsé{{ewg?lum.ru/cataloq/blol
q)OprI KHU3HH K https://www.bio-
06/IMraTHbIE fag.ru/33ubrominimum.html
MapasuThHI. https://bio.neofamily.ru/
[IpakTHyeckas
paboTa «Co3aHue
MO/JeJI BUpyCa»

40 ||BupycHble 1 https://resh.edu.ru/ _
3260J1€BaH s gttipsa:l{éwg?lum.ru/cataloq/blol
1€/I0BEKa, https://www.bio-
"KHNBOTHDBIX, fag.ru/33ubrominimum.html
pacTeHum https://bio.neofamily.ru/

41 (|HaHotexHosioruu B || 1 httpS://resh:edu.ru/ _
GHOJIOTUH U gttipsé{éwg?lum.ru/cataloq/blol
MeannnHe https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

42 |MKHu3HeHHbIH UK 1 https://resh.edu.ru/

KJIETKU https://webium.ru/catalog/biol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

43 (MaTpUYHBIH 1 https://resh.edu.ru/
cunTes THK gttipsa:l{éwgt)lum.ru/cataloq/blol



https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html
https://bio.neofamily.ru/
https://resh.edu.ru/
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https://webium.ru/catalog/biologiya-ege/

0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE

n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 MHPOBBIE

n 0 |/ble pabOTHI ||[KHMe pabOThI ui obpasosaTe/IbHbIE
pecypchbl
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

44 |XpoMOCOMBL. 1 05 https://resh:edu.ru/ _
7a6 opaTopHas gttipsé{éwg?lum.ru/cataloq/blol
pa60Ta «HByquI/Ie httQS//WWWb|0'
XpOMOCOM Ha fag.ru/33ubrominimum.html
rOTOBBIX https://bio.neofamily.ru/
MHUKpoInpernapaTax»

45 || lenenue kietku — || 1 https://resh.edu.ru/

MUTO3 https://webium.ru/catalog/biol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

46 ||TUNBI KJETOK. 1 0.5 https:/resh.edu.ru/ _
KapHokuHes 1 gttipsé{éwg?lum.ru/cataloq/blol
LUTOKHHES. https://www.bio-
JlabopaTopHas fag.ru/33ubrominimum.html
pa6oTa https://bio.neofamily.ru/
«HabJuronenue
MHUTO3a B KJIETKax
KOHYHMKa KopellKa
JiyKa (Ha rOTOBBIX
MHUKpoIpenapaTax)

»

47 |Perynsauus 1 https://resh:edu.ru/ _
KU3HEHHOTO [UKIA Ettipsai{lewgt)lum.ru/cataloq/blol
KJI€TOK https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

48 |Opranusm Kak 1 https://resh.edu.ru/
eIMHOE 1es0e Ettipsai{lewgt)lum.ru/cataloq/blol

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

49 |[TkaHU pacTeHUH. 1 0.5 https://resh.edu.ru/ _
JlaGopaTopHas gtti;:)sé{gwg?lum.ru/cataloq/blol
pa6OT% «HBquHIfe https://www.bio-

TKaHeHu paCcTeHHU» fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
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https://bio.neofamily.ru/

0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE
n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 nuppoBbIe
n 0 |/ble pabOTHI ||[KHMe pabOThI ui 00pasoBATE/IbHBIE
pecypchl
50 || TxkaHU )KUBOTHBIX U | 1 0.5 https://resh.edu.ru/ _
YeJsioBeKa https://webium.ru/catalog/biol
' ogiya-ege/
JIa60paTopHaﬂ https://www.bio-
pa6ora «HM3yyenue fag.ru/33ubrominimum.html
TKaHeU >KUBOTHBIX» https://bio.neofamily.ru/
51 ||Opransl. CucteMbl 1 0.5 https://resh.edu.ru/ _
OpraHoB https://webium.ru/catalog/biol
: ogiya-ege/
JIa60paTopHaﬂ https://www.bio-
pa6ora «HM3yyenue fag.ru/33ubrominimum.html
OpraHoB https://bio.neofamily.ru/
LIBETKOBOI'O
pacTeHusa»
52 Omnopa Tesa 1 https://resh.edu.ru/
OpraHM3MOB htt_ps://weblum.ru/cataloq/blol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
53 ||/IBmkeHHE 1 https://resh.edu.ru/
OpraHM3MOB htt_ps://weblum.ru/cataloq/blol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
54 |[TuTaHue 1 https://resh.edu.ru/
OpraHM3MOB htt_ps://weblum.ru/cataloq/blol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
55 |[IluTadue 1 https://resh.edu.ru/
[H03BOHOYHBIX https://webium.ru/catalog/biol
ogiya-ege/
"KUBOTHDIX. https://www.bio-
[lnmeBapuTebHas fag.ru/33ubrominimum.htmi
CUCTEeMaA 4YeJiOBeKa https://bio.neofamily.ru/
56 || [IbixaHue 1 https://resh.edu.ru/
OpraHM3MOB https://webium.ru/catalog/biol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
57 ||Abixanue 1 https://resh.edu.ru/
HO3BOHOYHBIX https://webium.ru/catalog/biol

ogiya-ege/
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Tema ypoka

KosimyecTBO 4acos

Bcer

KoHTpoJibH
ble paboThl

[IpakTHyec
KHe paboThl

JaTta
M3y4eH
us

JJIeKTPOHHbIE
nudpoBbie
obpa3oBaTesIbHbIE

pecypchl

KHNBOTHBIX U
4YeJIOBEKa

https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

58

Tpancnoprt
BelleCTB Y
OpraHu3MOB

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

59

KpoBeHocHas
cucteMa
NO3BOHOYHBIX
YKUBOTHBIX U
yesioBeKa

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

60

BripeneHue y
OpraHu3MOB

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

61

3awuray
OpraHU3MOB

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

62

MMMyHHada cuctema
YyeJloBeKa

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

63

PazzapaxuMocTs U

peryasauus y
OpraHu3MOB

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

64

['ymopasbHas
peryasauusa u
3H/I0KpPHUHHasA
CHUCTEeMa )XUBOTHDIX
Y 4yeJIoBeKa

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE

n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 MHPOBBIE

n 0 |/ble pabOTHI ||[KHMe pabOThI ui obpasosaTe/IbHbIE
pecypchbl

65 |[®opmMbl 1 https://resh.edu.ru/
pa3MHOXKeHHs] gttips;{éwg?lum.ru/cataloq/blol
OpraHu3MoB https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

66 |[[lostoBOE 1 https://resh.edu.ru/
pa3sMHOXeHHe htt_ps://weblum.ru/cataloq/blol

ogiya-ege/

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

67 IMeiio3 1 https://resh.edu.ru/
https://webium.ru/catalog/biol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

68 |FameToreHes. 1 0.5 https://resh.edu.ru/ _
O6p330BaHHe - gttrs;{{ewg?lum.ru/cataloq/blol
pa3BHTHe ITOJIOBBIX httQS//WWWblO'

KJIETOK. fag.ru/33ubrominimum.html
JlabopaTopHas https://bio.neofamily.ru/
paboTa «M3yyeHue

CTPOEHUA OJ0BbIX

KJIETOK Ha 'OTOBBIX

MUKpoOnpernapaTax»

69 |UupuBUyanbHOE 1 https:/resh.edu.ru/ _
pasBUTHe Ettir)s;{lewgs)lum.ru/cataloq/blol
OpTaHU3MOB — https://www.bio-
OHTOreHes3 faq.ru/33ubrominimum.html

https://bio.neofamily.ru/

70 |3ax/agKka OpraHoB 1 hupxﬁms@emxm/ _
1 TKaHel u3 gttipsé{/ewz?lum.ru/cataloq/blol
3apOo/bIIIeBbIX https://www.bio-

JIUCTKOB fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

71 |PocT u pa3BuTHe 1 0.5 https://resh.edu.ru/

PKUBOTHBIX.
JlabopaTopHas
paboTa
«BbisiBJIeHUE
PHU3HAKOB
CXO/ICTBA

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE

n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 nuppoBbIe

n 0 |/ble pabOTHI ||[KHMe pabOThI ui 00pasoBATE/IbHBIE
pecypchl
3apo/bllien
NO3BOHOYHBIX
PKUBOTHBIX»

72 |PazaMHOXKeHUE U 1 0.5 https://resh.edu.ru/ _
pasBUTHE gttips;éwgylum.ru/cataloq/blol
pacTeHNH. https://www.bio-
Jla6opartopHast fag.ru/33ubrominimum.html
pab6ota «CTpoeHue https://bio.neofamily.ru/
OpraHoB
pPa3MHOXXeHUs
BBICLIUX PACTEHUU»

73 |[UcTopusa 1 https://resh.edu.ru/
CTAHOBJIEHHS U gttipsa:l{éwg?lum.ru/cataloq/blol
PasBUTHS https://www.bio-
FeHETHUKH KaK fag.ru/33ubrominimum.html
HayKH https://bio.neofamily.ru/

74 ||OcHoBHbIE moHATHA|| 1 0.5 https://resh.edu.ru/ _
1 CUMBOJIBI gttipsa.l{éwg?lum.ru/cataloq/blol
FEHETHKH. https://www.bio-
JlaGopaTopHast fag.ru/33ubrominimum.html
paboTa https://bio.neofamily.ru/
«/lpo3oduia Kak
00'bEKT
reHeTU4eCKUX
HhccaeJOBaHUN»

75 ||3aKOHOMEpPHOCTH 1 0.5 https://resh.edu.ru/ _
Hac/Ie[0BaHUs gttipsé{{ewg?lum.ru/cataloq/blol
NpHU3HAKOB. https://www.bio-
MoHoru6puzaHoe fag.ru/33ubrominimum.html
CKpellMBaHUe. https://bio.neofamily.ru/
[IpakTHyeckas
pa6oTa "U3yuyeHue
pe3y/IbTaToB
MOHOTUOPUIHOTO
CKpellMBaHUsA Y
Jipo3odubr”

76 |uTosoruyeckue 1 https:/resh.edu.ru/ _
OCHOBBI gttips;ngt)lum.ru/cataloq/blol
MOHOTHOPHAHOrO https://www.bio-
CKpelBaHuUA fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE

n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 nuppoBbIe

n 0 |/ble pabOTHI ||[KHMe pabOThI ui 00pasoBATE/IbHBIE

pecypchbl

77 ||AHa;M3upytolee 1 https://resh.edu.ru/ _
CKpeLHBaHHe. gttips;{éwg?lum.ru/cataloq/blol
HenosHoe https://www.bio-
AOMHUHHUPOBAHHE fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

78 |AuruopugHoe 1 0.5 https://resh:edu.ru/ _
CKpeLHBaHHe. gttips;{éwg?lum.ru/cataloq/blol
lpakTuyeckasn https://www.bio-
pabota «M3ydenue fag.ru/33ubrominimum.htmi
pe3yJIbTaToB https://bio.neofamily.ru/
JUTUOPUJIHOTO
CKpeluBaHud y
Zip030dUIbI»

79 ||lluToNnorMYecKue 1 https://resh.edu.ru/ _
OCHOBBI gtti;:)s;{éwg?lum.ru/cataloq/blol
JUTUGPH/HOTO https://www.bio-
CKpenBaHHA fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

80 ||CuemnieHHOE 1 https://resh.edu.ru/
Hac/lel0BaHHe gtti;:)s;{éwg?lum.ru/cataloq/blol
IpPU3HAKOB https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

81 |XpoMocomHas 1 https://resh.edu.ru/
Teopust https://webium.ru/catalog/biol

ogiya-ege/
HacJieICTBEHHOCTH https.//www.bio-

fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

82 |F'eHeTHKa moJia 1 https://resh.edu.ru/
https://webium.ru/catalog/biol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

83 ITeHOTHUII KaK 1 https://resh.edu.ru/

eJIoOCTHad CUCTeMa

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 MHPOBBIE

1 0 |/ble pabOTHI ||[KHMe pabOThI A 0bpasoBaTe/IbHbIE
pecypchbl

84 |TeHeTHUYECKUH 1 https://resh.edu.ru/
KOHTPOJIb gttips;{éwg?lum.ru/cataloq/b|o|
pa3BHTH§ https://www.bio-
pacTeHHH, fag.ru/33ubrominimum.html
"KUBOTHBIX U https://bio.neofamily.ru/
4eJIOBeKa

85 ||I3MeHYUBOCTD 1 https://resh.edu.ru/
NpU3HAKOB. Buibl htt_ps://weblum.ru/cataloq/blol

ogiya-ege/
M3MEHUHMBOCTH https://www.bio-

fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

86 MO,E[I/I(I)I/IKaLU/IOHHaH 1 https://resh.'edu.ru/ .
H3MEHYMBOCTE htt_ps.//weblum.ru/cataloq/blol

ogiya-ege/

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

87 || BapuanoHHbIi 1 0.5 https://resh.edu.ru/ _
pAA U https://webium.ru/catalog/biol

ogiya-ege/
BapranoHHas https://www.bio-
KpuBad. fag.ru/33ubrominimum.html
JlabopaTopHas https://bio.neofamily.ru/
paboTa
«HccnenoBaHue
3aKOHOMEpPHOCTeN
MoJUPUKALIMOHHOM
U3MEHYHBOCTH.
[locTpoeHue
BapHUalUOHHOTO
pafau
BapUalOHHOU
KPUBOU»

88 |[FeHoTMNMYeCcKasa 1 https://resh.edu.ru/ _
H3MEHYNBOCTD. gttips;/ewz?lum.ru/cataloq/blol
KomGuHaTHBHas https://www.bio-
HU3MEHYHBOCTH fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

89 MYTaLU/IOHHaH 1 05 https://resh:edu.ru/ .
H3MEHINBOCTD. gtti;:)s;gwg?lum.ru/cataloq/blol
[TpakTHyeckas https://www.bio-
pa6oTta «MyTanuu y fag.ru/33ubrominimum.html

Zipo3odubl (Ha
TOTOBBIX

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE

n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 nuppoBbIe

n 0 |/ble pabOTHI ||[KHMe pabOThI ui 00pasoBATE/IbHBIE
pecypchbl
MUKponpenaparTax)
»

90 |3aKOHOMEpPHOCTH 1 https://resh.edu.ru/ _
MyTaLHOHHOTO gttipsazl{/ewz?lum.ru/cataloq/blol
fpornecca. https://www.bio-
JdnureHeTHKa u fag.ru/33ubrominimum.htmi
3IIUIeHOMUKa https://bio.neofamily.ru/

91 |Fe”HeTUKa 1 0.5 https://resh:edu.ru/ _
YeJloBeKa. gttipsé{éwg?lum.ru/cataloq/blol
lpakTnieckas https://www.bio-
pa6ora fag.ru/33ubrominimum.html
«CocTaBJjieHUE U https://bio.neofamily.ru/
aHaJIu3
POOCIOBHOM»

92 |MeTo/bI 1 https://resh.edu.ru/
MeIUIUHCKOM gttipsa:l{{ewg?lum.ru/cataloq/blol
TeHETHKH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

93 ||[3HayeHUe 1 https://resh.edu.ru/
MeUIMHCKOM gttipsa:l{{ewg?lum.ru/cataloq/blol
TEHETUKH B https://www.bio-
npefoTBpalleHun U fag.ru/33ubrominimum.html
JIeYeHU U https://bio.neofamily.ru/
reHeTHU4YeCcKHXx
3ab0J1eBaHUH
yeJIoBEeKa

94 |OcHOBHBIE ToHATHUA| 1 0.5 httpsr//resh:edu.ru/ _
CeJIeKIMH. gttipsa.l{{ewg?lum.ru/cataloq/blol
JlabopaTopHas https://www.bio-
paboTa «M3y4yeHue fag.ru/33ubrominimum.html
COpTOB https://bio.neofamily.ru/
KYJIbTYPHBIX
pacTeHHUH U OPO[,

JOMalllHUX
’KUBOTHBIX»

95 |[MeTobI 1 0.5 https://resh:edu.ru/ _
CeNIeKI[MOHHOMI gttipsa.l{éwgt)lum.ru/cataloq/blol
paboThI. https://www.bio-
JlabopaTopHas fag.ru/33ubrominimum.html

pa6oTa «M3ydeHue
METO/IOB CeJIeKIINH
pacTeHUun»

https://bio.neofamily.ru/

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
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0 Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE

n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 MHPOBBIE

n 0 |/ble pabOTHI ||[KHMe pabOThI ui obpasosaTe/IbHbIE
pecypchbl
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

96 || locTrxkeHus 1 https://resh.edu.ru/
CcesleKIUuU gttips;{éwg?lum.ru/cataloq/blol
PacTeHHH A https://www.bio-
»KUBOTHBIX. fag.ru/33ubrominimum.html
[IpakTHyeckas https://bio.neofamily.ru/
pa6oTa «I[IpuBUBKa
pacTeHHu»

97 ||Coxpanenue, 1 https://resh.edu.ru/
u3yYeHHe 1 gttrs;{{ewg?lum.ru/cataloq/blol
HCI10/Ib30BaHue https://www.bio-
reHeTHU4YeCKUux faq.ru/33ubrominimum.html
pecypcoB https://bio.neofamily.ru/

98 | BuoTexHOJI0THS 1 0.5 https://resh.edu.ru/ _
Kak HayKa U gttipsa.l{{ewg?lum.ru/cataloq/blol
0Tpacjb https://www.bio-
Npon3BOACTBA. fag.ru/33ubrominimum.html
[IpakTHyeckas https://bio.neofamily.ru/
pa6oTa «M3ydeHue
00BEKTOB
OUOTEXHOJIOTUH»

99 ||OCHOBHBIE 1 https://resh.edu.ru/
HaTpaBJIeHNs Ettir)s;{lewgs)lum.ru/cataloq/blol
CUHTETUYECKOU _g_y—g_https://wwvv.bio-
OHOJIOTUU fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

10 XpOMOCOMHaH u 1 https://resh.edu.ru/

0 |[rennas nmxeHepus htt_ps://webium.ru/cataloq/biol

ogiya-ege/

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

10 ([MeaunuHCKHE 1 https://resh.edu.ru/

1 |BroTexuonoruu htt_ps://webium.ru/cataloq/biol

ogiya-ege/

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

10 |[Pe3epBHbIii YPOK. 1 https://resh:edu.ru/ _

2 |[MoBTopenue, gttips;{ewzt)lum.ru/cataloq/blol
060011[eHHe, oaiya-eqel
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Ne Tema ypoka KosinyecTBO YyacoB Jara JJIeKTPOHHbIE
n/ Bcer||KonTposabH|| [IpakTrdec U3yHeH 5 MHPOBBIE
n 0 |/ble pabOTHI ||[KHMe pabOThI ui obpasosaTe/IbHbIE
pecypchbl
cUCTeMaTHU3alus ?tt Si//;‘éWgV-biQ' _ -
o aq.ru/33ubrominimum.htm
SHaHMH https://bio.neofamily.ru/

OBIIEE KOJIMYECTBO | 102 0 13.5

YACOBIIO

[TPOTPAMME

11 KJIACC
Ne Tema ypoka KosinyecTBo 4yacos | Jara JJIeKTPOHHBIE
n/ Bcer||KonTpouibH ||[IpakTryeck| A3Y1€H undposbie
| o | ble paboTsl | me pa6oTr us o6pasoBaTesibHblE
pecypchl

1 3BOJIIOLU/IOHHaH 1 https://resh.edu.ru/

Teopus U. JlapuHa htt_ps://weblum.ru/cataloq/blol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

2 ABH)KyH.U/Ie CUJIbI 1 httDS://reSh.EdU.rU/
3BOJIIOIMY BUIOB gttipsa:l{/ew:balum.ru/cataloq/blol
no Y. lapsuny https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

3 |Bopbba 3a 1 https://resh.edu.ru/
CYILLeCTBOBaHMe, htt_ps://weblum.ru/cataloq/blol

9 ogiya-ege/
eCTeCTBeHHbIHf’I https://www.bio-
HCKYCCTBEHHBIN fag.ru/33ubrominimum.html
0T60p https://bio.neofamily.ru/

4 ||dopMupoBaHMe 1 https://resh.edu.ru/
CHUHTEeTHYeCKO gttips;{gwg/blum.ru/cataloq/blol
TEOPHH 3BOJIOLNH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

5 ||9Tanbr 1 https://resh.edu.ru/
3BOJTIOIMOHHOTO gttips;{/ew:/blum.ru/cataloq/blol
nponecca: https://www.bio-
MUKPO3BOJIIOLHS U fag.ru/33ubrominimum.html
MaKpO3BOJIIOLUA https://bio.neofamily.ru/

6 |[Tonynanusa — 1 https://resh.edu.ru/
3/leMeHTapHast https://weblum.ru/cataloq/blol

ogiya-ege/
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0 Tema ypoka KosimuecTBO yacoB JlaTa JJIeKTPOHHbIE
yp p
n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe
n 0 |/ ble pa6oTsl | 1e pa6oThI Us oOpa3oBaTe/ibHbIE
pecypchl
eJMHUIA httQS://WWW.biO-
fag.ru/33ubrominimum.html

IBOJIIOLMH https://bio.neofamily.ru/

7 |I3akon 1 05 https://resh.edu.ru/
reHeTHYECKOro Qttips;{{awgbjlum.ru/cataloq/blol
paBHoBecus JIx. https://www.bio-

Xapzau, B. fag.ru/33ubrominimum.html

Barino6epra. https://bio.neofamily.ru/

JlabopaTopHas

paboTa

«BbisiB/1I€HUE

U3MEHYUBOCTHU Y

ocobell 0HOTO

BH/JIA»

8 BHEMEHTaprIe 1 https://resh.edu.ru/

https://webium.ru/catalog/biol

baxTop! ogipya—ege/ :

3BOJIIOLHWH https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

9 |Dddext 1 https://resh._edu.ru/ _
OCHOBATEJIS. gttipsazl{/ewgbalum.ru/cataloq/blol
3(1)(])eKT https://www.bio-
OYTBIIOYHOTO fag.ru/33ubrominimum.html
rOpJIbIIIKA https://bio.neofamily.ru/

10 (Murpanuu. 1 https://resh.edu.ru/
Usonsamnuu gttips;{/ewg?|um.ru/cataloq/b|ol
HONYIALINH: https://www.bio-
reorpadpuyeckas, fag.ru/33ubrominimum.html
ouoJIoTUYecKas https://bio.neofamily.ru/

11 IEcTecTBeHHBIH 1 https://resh.edu.ru/
oT60p — https://webium.ru/catalog/biol

o ogiya-ege/
HanpaBJ/AIHNA https://www.bio-
dbakTop 3BOJIIOLIUU fag.ru/33ubrominimum.html
https://bio.neofamily.ru/
12 |[osoBo# 0TGOP 1 https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KoJsinyecTBO 4acoB [Jata JJIEKTPOHHBIE
yp p
n/ Bcer||KonTpouibH ||[[IpakTryeck| A3Y1€H nu¢posbie
1 0 || bie paboThl | Me paboThbI s obpasoBaTesbHbIe
pecypchbl

13 |[[Ipucnoco6aennoc || 1 0.5 https://resh.edu.ru/ _
Th OPraHU3MOB gttipsé{éwgbjlum.ru/cataloq/blol
KaK pesy/ibTat https://www.bio-
MUKPOIBOJIIOLIUU. fag.ru/33ubrominimum.html
JlabopaTopHas https://bio.neofamily.ru/
paboTa «M3yyeHue
apomop$o030B U
UavoaZlanTanum y
pacTeHUM U
YKUBOTHBIX»

14 HpHMepr 1 0.5 https://resh._edu.ru/ .
NpHUCIOco6aeHuH y gttipsa:l{/ewg?lum.ru/cataloq/blol
OpraHHU3MOB: https://www.bio-
Mopdosioruieckue fag.ru/33ubrominimum.html
, https://bio.neofamily.ru/
dusnosoruyeckKue,

OUOXUMHYECKHUE,
NoBeJleHYeCKue.
JlabopaTopHas
paboTa
«IIpucnocobsenus
OpPraHU3MOB U UX
OTHOCUTeJIbHAA
11e1eC000Pa3HOCTh
»
15 |Bug, ero kputepuu| 1 0.5 EttDS:xreSE:edu.rU// oalbiol
ttps://webium.ru/catalog/bio
Y CTPYKTypa. . ipa-e . g
JlaboparopHas https://www.bio-
pabora fag.ru/33ubrominimum.html
«CpaBHeHUE BH/I0OB https://bio.neofamily.ru/
no
MOp$0JIOTUUYECKOM
Yy KPUTEPUIO»

16 |[CTpyKTYypa BUAA 1 https://resh.edu.ru/

PYKTYP https://webium.ru/catalog/biol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.htmi
https://bio.neofamily.ru/

17 BI/IAOO6p330BaHI/Ie 1 https://resh._edu.ru/ .
KaK pesyJ/ibTaT gttipsé{/ew:?lum.ru/cataloq/blol
MHUKpPO3BOJIIOL MK https://www.bio-

fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosimuecTBO yacoB JlaTa JJIeKTPOHHbIE
yp p
n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe
n 0 | ble pa6oThl | He paboThI us oOpa3oBaTe/ibHbIE
pecypchl

18 [CBs13Bb 1 https://resh.edu.ru/
MHKPOSBOIOLUH 1 Qttips;{{awgbjlum.ru/cataloq/blol
SIUHAEMHOJIOTHH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

19 MaKpOSBOJI}OU,I/IH. 1 https://resh._edu.ru/ _
TaICOHTOIOrHYEC Qttips;{{awgbjlum.ru/cataloq/blol
KHe MeTOo/ibl https://www.bio-
U3y4yeHHus fag.ru/33ubrominimum.html
3BOJIIOIIUU https://bio.neofamily.ru/

20 Bnoreorpa(l)ﬂqe(:}( 1 https://resh._edu.ru/ _
1ie MeTo/IbI gttipsé{éwgsalum.ru/cataloq/blol
H3y4eHNA https://www.bio-
3BOJIIOILIUU faq.ru/33ubrominimum.html

https://bio.neofamily.ru/

21 3M6pI/IOJIOI‘I/Il{eCKI/I 1 https://resh._edu.ru/ _
e ¥l CPAaBHUTEJIbHO- gttipsé{éwgsalum.ru/cataloq/blol
Mopdosioruyeckue https://www.bio-

MeTO/bl H3YUYEeHUA fag.ru/33ubrominimum.html
3BOJIIOIIUU https://bio.neofamily.ru/

22 MO]IEKy.T[HpHO' 1 https://resh.edu.ru/
reHeTHYeCKHe, gttips;{éwgy|um.ru/cataloq/b|ol
6HoXMMUIYECKHE 1 https://www.bio-
MaTeMaTH4Y€eCKHue fag.ru/33ubrominimum.html
MeTo/Abl H3y4YEHHU https://bio.neofamily.ru/
3BOJIIOIIUU

23 ||06mue 1 https://resh.edu.ru/
3aKOHOMEPHOCTH gttips;{/ewg?lum.ru/cataloq/blol
3BOJIIOLHH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

24 ||AranTUBHas 1 https://resh.edu.ru/

https://webium.ru/catalog/biol
pajam. ogipya—ege/ ’
HepaBHoMepHOCTD https://www.bio-
TEMIIOB 3BOJIOIUH faq.ru/33ubrominimum.html
https://bio.neofamily.ru/

25 |HayuHble 1 https://resh.edu.ru/
N gttips;{/ew:/blum.ru/cataloq/blol
ITPOHCXOXEHHNA https://www.bio-

KU3HU Ha 3eMJie

fag.ru/33ubrominimum.html
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https://webium.ru/catalog/biologiya-ege/
https://webium.ru/catalog/biologiya-ege/
https://www.bio-faq.ru/33ubrominimum.html
https://www.bio-faq.ru/33ubrominimum.html

0 TeMa ypoka KoJsinyecTBO yacoB JlaTa JJIEKTPOHHbIE
yp p
n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H 11¢ppoBbie
n 0 |/ ble pa6oTsl | 1e pa6oThI Us oOpa3oBaTe/ibHbIE
pecypchl
https://bio.neofamily.ru/

26 ||[JonayyHble 1 https://resh.edu.ru/
Npe/ICTaBJIeHHS O gttips;{gwgba|um.ru/cataloq/b|ol
3apOoKACHHH https://www.bio-

"KU3HU fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

27 |lOCHOBHBIE 3Talbl 1 https://resh.edu.ru/ _
HeopFaHI/I‘{eCKoﬁ gttipsé{gwgba|um.ru/cataloq/b|ol
3BOJIIOLHWH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

28 IF'unoTe3bl 1 https://resh.edu.ru/
3apOX/IeHHS gttipsa:l{/ewgbalum.ru/cataloq/blol
KHU3HH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

29 (|Ucropusa3emanu | 1 0.5 https://resh.edu.ru/ _
MeTO/IbI eé gttipsé{/ewgbalum.ru/cataloq/blol
H3ydeHHH. https://www.bio-
JlabopaTopHas fag.ru/33ubrominimum.html
pabora «M3ydyeHune https://bio.neofamily.ru/

U OIUCaHHe
HCKOIlIaeMbIX
OCTaTKOB IPEBHUX
OpraHu3MOB»

30 (|HavasnbHble Tanbl | 1 https://resh.edu.ru/ _
opI‘aHI/IquKOI‘/'I Qttipsé{/ewg?|um.ru/cataloq/b|ol
3BOJIIOLHH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

31 ||3BosronUA 1 https://resh.edu.ru/

https://webium.ru/catalog/biol
3yKapuoT . ipa-e . g
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

32 ||OcHOBHBIE 3TAMNBI 1 0.5 https://resh.edu.ru/ _
3BOJIONHHU gttipsé{/ewgf)|um.ru/cataloq/blol
pacTHTE/IbHOTO https://www.bio-

MHDa. fag.ru/33ubrominimum.html
[IpakTrUyeckasa https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO yacoB ‘ Jara JJIeKTPOHHbIE

n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe

n 0 |/ ble pa6oTsl | 1e pa6oThI Us oOpa3oBaTe/ibHbIE
pecypchl
paboTa «M3yyeHue
0COOEHHOCTEeH
CTpOEeHUA
pacTeHH# pasHbIX
OT[AEJIOB»

33 ||OcHOBHBIE 3TANBI 1 https://resh.edu.ru/ _
3BOJTIONUY gttipsé{nga|um.ru/cataloq/b|ol
AKUBOTHOTO MH1pa https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

34 3BOJHOLU/IH 1 0.5 https://resh.edu.ru/
KHBOTHEIX. gttipsa:l{/ew:balum.ru/cataloq/blol
[TpakTHyeckas https://www.bio-
pabora «M3ydyeHue fag.ru/33ubrominimum.html
0COOEHHOCTEH https://bio.neofamily.ru/
CTpOeHUd
MO03BOHOYHBIX
*KUBOTHBIX»

35 |(|[Pa3zBUTHE }KU3HHU 1 https://resh._edu.ru/ .
Ha 3eMJle 10 3paM gttipsa:l{/ew:balum.ru/cataloq/blol
U nnepuogaM https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

36 ||MaccoBbie 1 https://resh.edu.ru/
BBIMUDAHHS — gttips;{/ewg/blum.ru/cataloq/blol
SKoJIoruecKue https://www.bio-

KPHU3HUChI fag.ru/33ubrominimum.html
MpoLLIOro https://bio.neofamily.ru/

37 ||CoBpeMeHHBIN 1 https://resh.edu.ru/
AKOJIOTHIECKHi gttips;{/ewg/blum.ru/cataloq/blol
KpH3HC, ero https://www.bio-
0COOEHHOCTHU fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

38 COBpeMeHHaH 1 https://resh.edu.ru/

P — gttips;{/ew:/blum.ru/cataloq/blol

OpraHHYeCKoro https://www.bio-

npouioro fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

39 ||OcHOBHBIE 1 https://resh.edu.ru/
CHCTeMATHYECKHE https://webium.ru/catalog/biol

ogiya-ege/
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0 Tema ypoka KosinyecTBO yacoB ‘ Jara JJIeKTPOHHbIE

n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe

n 0 |/ ble pa6oTsl | 1e pa6oThI Us oOpa3oBaTe/ibHbIE
pecypchl
IpynIibl https://www.bio-
fag.ru/33ubrominimum.htmil
OPraHHsMoB https://bio.neofamily.ru/

40 ||AHTpOMONIOTHA — 1
HayKa 0 YyeJIOBeKe

41 ||Pa3zBuTtue 1 https://resh.edu.ru/
npeACTaBJIeHHf/'I 0 Qttips;{{awgbjlum.ru/cataloq/blol
IPOUCXONKAECHUH https://www.bio-
4€JI0BEKA fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

4?2 |MecTo 4yesiOBEKaA B 1 0.5 https://resh.edu.ru/ _
CHUCTeMe gttipsé{éwgsalum.ru/cataloq/blol
OpraHHEeCcKoro https://www.bio-

MHDpa. fag.ru/33ubrominimum.html
JlabopaTopHas https://bio.neofamily.ru/
pabora «M3ydyeHue

ocobeHHOCTeEH

CTPOEHUA CKeJsleTa

4yeJIOBEKa,

CBSI3aHHBIX C

NPAMOXOXJEHUEM

»

43 ||IByKylMe CUIbI 1 https://resh._edu.ru/ _

aHTpOIIOreHesa gttipsg{éwz/blum.ru/cataloq/blol
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

44 ||CooTHOILIEHUEe 1 https://resh.edu.ru/
61OJIOrHYECKUX U gttips;{/ewg/blum.ru/cataloq/blol
conunabHbIX https://www.bio-
dakTOpOB B fag.ru/33ubrominimum.html
AHTpOIIOreHe3e https://bio.neofamily.ru/

45 ||OcHoBHBIE cTaguu | 1 https://resh.edu.ru/ _
aHTpOIIOreHesa gttipsé{/ewglblum.ru/cataloq/blol

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

46 ||[TasjeoreHeTUKa 1 1 https://resh.edu.ru/

majieOreHoMHrKa

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO yacoB ‘ Jara JJIeKTPOHHbIE

n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe

n 0 | ble pa6oThl | He paboThI us oOpa3oBaTe/ibHbIE
pecypchl

47 ||9Bosronusa 1 https://resh._edu.ru/ _
COBpPEMEHHOTO gttips;{gwgba|um.ru/cataloq/b|ol
1€JI0BEKa https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

48 |[YesoBeyeckue 1 05 https://resh.edu.ru/
pacsl https://webium.ru/catalog/biol

) ogiya-ege/
[IpaxTHyeckas https://www.bio-
pabora «M3ydyeHue fag.ru/33ubrominimum.html
3KO0JIOTHYEeCKUX https://bio.neofamily.ru/
ajlanTanuu
yeJiOBeKa»

49 Me)K,CLI/ICHI/IHfII/IHap 1 https://resh._edu.ru/ .
HbIe METO/IbI gttipsa:l{/ewgbalum.ru/cataloq/blol
AHTPOIIOJIOrHH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

50 3apo)KﬂeHHe Uu 1 https://resh.edu.ru/

https://webium.ru/catalog/biol
pasBUTHE . ipa-e . Y
3KoJioruu https://www.bio-

fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

51 (MeTozbl 3ko0ruu.|| 1 0.5 https://resh.edu.ru/ _
Jla60paTopHaH gttipsé{/ewg?|um.ru/cataloq/b|ol
pa6ora «M3y4yenue https://www.bio-

MEeTO/I0B faq.ru/33ubrominimum.html
3KO0JIOTUYECKUX https://bio.neofamily.ru/
uccaes0BaHUN»

52 |I3gayeHue 1 https://resh.edu.ru/

S L pp—— gttips;{éwgy|um.ru/cataloq/b|ol

3HaHMH [ https://www.bio-

qeJsI0BeKa fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

53 JKOJIOTUYEeCKUue 1 https://resh._edu.ru/ _
(l)aKTopr https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO yacoB ‘ Jara JJIeKTPOHHbIE

n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe

| o | ble pabore! | ue pa6oTsr ud obpasoBaTesIbHble
pecypchl

54 (|A6MoTUYeCcKUe 1 0.5 https://resh._edu.ru/ _
daxTopbL CBET Kak Qttips;{{awgbjlum.ru/cataloq/blol
SKOJIOTHHECKIH https://www.bio-
dakrop. fag.ru/33ubrominimum.html
JlabopaTopHas https://bio.neofamily.ru/
paboTa
«BbIsiBJIEHUE
NPUCIOCOOJIEHU I
OpraHU3MOB K
BJIUSTHUIO CBETa»

55 [|[A6uoTUYecKue 1 0.5 https://resh._edu.ru/ .
$aKTOpEL. gttipsé{/ew:balum.ru/cataloq/blol
Temnepatypa Kak https://www.bio-
9KOJIOTUYECKUN fag.ru/33ubrominimum.html
daxTop. https:/bio.neofamily.ru/
JlabopaTopHas
paboTa
«BpisiBJIeHUE
NpPUCIOCOOJIEHU I
OpraHU3MOB K
BJIUSTHUIO
TeMIlepaTypbI»

56 ||[AGMOTHYECKUe 1 0.5 https://resh.edu.ru/ _
(baKTOpBL. gttipsé{éwg?lum.ru/cataloq/blol
BJ1a>kHOCTB KaK https://www.bio-
9KOJIOTUYEeCKHH fag.ru/33ubrominimum.html
daxTop. https:/bio.neofamily.ru/
JlabopaTopHas
paboTa
«AHaTOMHYECKHE
0COOEHHOCTH
pacTeHu# U3
pa3HbIX MeCT
0OUTaAHUA»

57 ||Cpeabl o6uTaHUS 1 https://resh._edu.ru/ _
OpraHU3MOB Qttipsé{éwgy|um.ru/cataloq/b|ol

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

58 ||[BuoJsioruuyeckue 1 https://resh._edu.ru/ _
PUTMBI https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO yacoB ‘ Jara JJIeKTPOHHbIE

n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe

n 0 | ble pa6oThl | He paboThI us oOpa3oBaTe/ibHbIE
pecypchl

59 |PKu3HeHHble 1 https://resh.edu.ru/

Cl)OprI https://webium.ru/catalog/biol
ogiya-ege/

OpraHnnsMoB https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

60 || BuoTuyeckue 1 https://resh.edu.ru/

https://webium.ru/catalog/biol
baxTops! ogipya—ege/ :
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

61 ||3SHaueHue 1 https://resh.edu.ru/
6HOTHYECKUX gttips;{éwgsalum.ru/cataloq/blol
B3aMMO/IeHCTBUH https://www.bio-

A1 faq.ru/33ubrominimum.html

CyLeCTBOBaHUA https://bio.neofamily.ru/

OpraHusMoB B

cpejie o6UTaHUS

62 [|9KoJIorTUYecKue 1 https://resh._edu.ru/ _
XapaKTEePHUCTHKH gttips;{éwgsalum.ru/cataloq/blol
HnomyJIAINHA https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

63 ||OcHOBHBIE 1 https://resh.edu.ru/
[I0Ka3aTeN gttips;{éwgy|um.ru/cataloq/b|ol
HOIYIALINH: https://www.bio-
YUCJIEHHOCTBD, fag.ru/33ubrominimum.html
IJIOTHOCTB, https://bio.neofamily.ru/
BO3pacTHad U
noJioBas
CTPYKTypa

64 ||OcHOBHbBIE 1 https://resh.edu.ru/
IOKa3aTeau gttips;{/ewg?lum.ru/cataloq/blol
HONYJIALINH: https://www.bio-
pOXOaeMOCTBh, fag.ru/33ubrominimum.html
PUPOCT, TEMII https://bio.neofamily.ru/
pocTa,

CMEpPTHOCTD,

MUTrpaLu

65 JKoJIOruYecKas 1 https://resh.edu.ru/

https://webium.ru/catalog/biol

CTPyKTypa ogipya-ege/ ’

HOITy/IAHH https://www.bio-

fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO yacoB ‘ Jara JJIeKTPOHHbIE

n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nrdpoBbIe

n 0 | ble pa6oThl | He paboThI us oOpa3oBaTe/ibHbIE
pecypchl

66 ||/luHaMuKa 1 https:/resh.edu.ru/ _
TOMYJISLMH U eé gttips;{gwgba|um.ru/cataloq/b|ol
peryanus https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

67 ||[KpuBble pocTa 1 https://resh.edu.ru/
YUCJIEHHOCTH gttips;{gwgba|um.ru/cataloq/b|ol
oMy AL HH. https://www.bio-

Kpusbie fag.ru/33ubrominimum.html
BbI>KUBaHUS https://bio.neofamily.ru/

68 ||[9koJiornyeckas 1 0.5 https://resh._edu.ru/ _
HUIIA BU/A. gttipsé{/ewgbalum.ru/cataloq/blol
J]a6opaT0pHaH https://www.bio-
pa6oTa fag.ru/33ubrominimum.html
«[Ipucnocobsenus https://bio.neofamily.ru/
CeMsIH pacTeHUH K
pacceyieHHUI0»

69 || Bug kak cucteMa 1 https:/resh.edu.ru/ _
MOy ISILHit gttipsa:l{/ewgbalum.ru/cataloq/blol

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

70 ||3akOHOMEpPHOCTH 1 https:/resh.edu.ru/ _
OBE/IEHHUS U Qttips;{/ewg?|um.ru/cataloq/b|ol
MUTpalun https://www.bio-
’KMBOTHBIX fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

71 ||CoobiecTBO 1 https://resh.edu.ru/
OpraHM3MOB — Qttips;{/ewg?|um.ru/cataloq/b|ol
GroneHos https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

72 ||9kocucTeMa Kak 1 https://resh._edu.ru/ _
OTKpBITast CHCTEMA gttips;{/ewgf)|um.ru/cataloq/blol

https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

73 ||[KpyrosopoT 1 https://resh.edu.ru/

BeleCTB U ITIOTOK

https://webium.ru/catalog/biol

ogiya-ege/
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Tema ypoka

KosimyecTBO 4acoB

Bcer

KoHTpoJ/ibH

ble paboThl || e paboThl

[IpakTHyeck

JlaTa
U3y4eH
us

JJIeKTPOHHbIE
nudpoBbie
obpasoBaTesIbHble

pecypchl

JHEPTHUH B
3KOCHUCTEME

https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

74

OcHOBHBIE
[I0Ka3aTeJu
3KOCUCTEMBI

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

75

JKOJIOTUYECKUe
UPaMHU/IbI

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

76

N3MeHeHUs1
COODIIECTB —
CYKLIECCUU

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

77

[IpupoaHsble
3KOCUCTEMBI.
JKOoCUCTEMBI 03ep
Y peK. IKOCUCTEMBbI
MOpeHr U OKeaHOB

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

78

[IpupoaHsble
3KOCHUCTEMBI.
JKOCUCTEMBI
TYHJIP, JIECOB,
CTelew, MyCThIHb

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

79

AHTpOIIOTE€HHbIE
3KOCHUCTEMBI

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

80

Yp603KOCHUCTEMBI.
[IpakTryeckasa
paboTa «M3y4yeHue
Y ONMCaHue
yPOO3KOCHUCTEMBI»

0.5

https://resh.edu.ru/

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 TeMa ypoka KoJsinyecTBO yacoB JlaTa JJIEKTPOHHbIE
yp p
n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe
n 0 | ble pa6oThl | He paboThI us oOpa3oBaTe/ibHbIE
pecypchl

81 3aKOHOMepHOCTH 1 https://resh.edu.ru/

https://webium.ru/catalog/biol
dopMupoBaHus . ipa-e 0 Y
OCHOBHI’IXU . https://www.bio-
B3aUMO/JIEUCTBUHU faq.ru/33ubrominimum.html
OpraHu3MOB B https://bio.neofamily.ru/
3KOocUucTeMax

82 IMexaHU3MBI 1 https://resh.edu.ru/
BO3/IeHCTBHSA Qttips;{{awgbjlum.ru/cataloq/blol
3arpsAsHeHuH https://www.bio-
pa3HbIX TUIIOB Ha fag.ru/33ubrominimum.html
Cyb6opraHu3MeHHO https://bio.neofamily.ru/

M,
OpraHUu3MeHHOM,
[ONyJIALLMOHHOM U
3KOCUCTEMHOM
VPOBHAX

83 Bnoccl)epa_ 1 https://resh._edu.ru/ _
06LuerIJIaHeTapHaH gttips;{éwgsalum.ru/cataloq/blol
060J104Ka 3eMH https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

84 (|[Yyenwue B. U. 1 https://resh.edu.ru/
BepHa/ACKOro 0 gttips;{éwgsalum.ru/cataloq/blol
6H0C¢epe https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

85 ||3akoHoMepHOCTH 1 https://resh.edu.ru/ _
CYILeCTBOBaHMUs! gttips;{éwgy|um.ru/cataloq/b|ol
6H0C¢epbl https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

86 |KpyrosopoTsl 1 https://resh.edu.ru/
BelecTB U gttips;{éwgyium.ru/cataloq/biol
OUOreoXUMHUYECKU _gu_https:llwww.bio—
€ MUKJIbI fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

87 ||I3oHa/IBHOCTDH 1 https://resh.edu.ru/
6H0C(1)epbl. https://webium.ru/catalog/biol

OCHOBHBIE BUOMBI
Cyurv

ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html

https://bio.neofamily.ru/
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0 Tema ypoka KosinyecTBO yacoB ‘ Jara JJIeKTPOHHbIE

n/ Bcer| KonTpoubH |[IpakTryeck|| 13Y1€H nudposbIe

n 0 | ble pa6oThl | He paboThI us oOpa3oBaTe/ibHbIE
pecypchl

88 |IYcTOMYUBOCTB 1 https://resh.edu.ru/
https://webium.ru/catalog/biol

6rochephl . ipa-e 0 .
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

89 [|9koyioruyecKue 1 https://resh._edu.ru/ _
KPHM3HCBI M MX Qttips;{{awgbjlum.ru/cataloq/blol
IPUIHHbBI https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

90 BO3AeﬁCTBHe 1 https://resh.edu.ru/
Je/IOBEKa Ha gttips;{éwgsalum.ru/cataloq/blol
6H0C¢epy https://www.bio-

fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

91 AHTpOHOFeHHO@ 1 https://resh._edu.ru/ _
BO3/IeiiCTBYE Ha gttips;{éwgsalum.ru/cataloq/blol
paCTHTe“EHMﬁ u https://www.bio-
»KUBOTHBIU MUD fag.ru/33ubrominimum.html

https://bio.neofamily.ru/

92 OxpaHa PUPO/IbI 1 https://resh.edu.ru/
https://webium.ru/catalog/biol
ogiya-ege/
https://www.bio-
fag.ru/33ubrominimum.html
https://bio.neofamily.ru/

93 ||OcHOBHBIE 1 https://resh.edu.ru/
NPUHLMIIbI gttips;{éwgy|um.ru/cataloq/b|ol
yCTOUHUBOTO https://www.bio-
pa3BUTHUA fag.ru/33ubrominimum.html
yeJjioBeyecTBa U https://bio.neofamily.ru/
IIPUPO/bI

94 ||PanMoHaJbHOE 1 https://resh.edu.ru/
NPUPOJONO/Ib30Ba gttips;{/ewg?lum.ru/cataloq/blol
HH1E 1 COXpaHEeHHE https://www.bio-
OUOJIOTUYECKOTO fag.ru/33ubrominimum.html
pasHoo6pasus https://bio.neofamily.ru/
3eMJH

95 ||06061eHue IO 1 https://resh.edu.ru/

TeMe
«MUKpO3IBOIIOLUA

Y eé pe3yJIbTaThbI»

https://webium.ru/catalog/biol

ogiya-ege/
https://www.bio-

fag.ru/33ubrominimum.html
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