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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ywyeObHoMy mnpenmery "buonorus" (nmanee - Ouosiorusi) Ha
YPOBHE CpeAHero obmiero oopa3oBaHus paszpaboraHa Ha ocHOBe dDenepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenHus (10-11
KJIACChl) SIBJISIETCSl OJIHUM W3 KOMIIOHEHTOB IMpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble mpenMerb». CormacHo mnonoxkeHusmM DPIOC COO mnpodumbHbIe
y4yeOHbIE MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHimanu  O0Oyd4eHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHus U
MPU3BaHbl 00ECIEYHUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o0uwM, cpegHUM NpodecCuOHANBHBIM U BhICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIH W3 OTUX YYEOHBIX TMPEAMETOB JOKEH OBITh OPHEHTHPOBAH Ha
MIPUOPUTETHOE pPEIIEHHE O00pa30BaTENbHBIX, BOCIHUTATEIBHBIX M PAa3BUBAIOLIUX
3a/la4y, CBS3aHHBIX C TpodopHeHTalel O0ydJaromMXcsi U CTUMYIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEIULIUHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpenMery "buonorus" ma€r mpencraBlieHHE O
Heau M 3ajadyax H3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOn€éHHOM
YPOBHE, OIpeaeNnseT 00s3aTelIbHOE (MHBAPHAHTHOE) IPEIMETHOE CO/IEP)KaHUE, €ro
CTPYKTYpUpPOBaHHE [0 pa3fenaM ¢ TeMmaMm, paclpelereHue Mo Kiaccam,
PEKOMEHAYET TMOCJIEI0BATEIbHOCTh H3YYEHHUs Y4eOHOro Marepuana c y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme 1o Ouosoruu
pealii30BaH MPUHLUIN NPEEeMCTBEHHOCTH C H3YyYEHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBanHusi, Omaromapss 4YeMy MPOCMATPUBACTCS
HAIpaBJIICHHOCTh Ha  MOCJENYIOUIEe pa3BUTHE OWOJIOTMYECKUX  3HAHMH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUA O 3J0pOBOM 00pa3e >KM3HM, Ha
BOCIUTaHUE OEpEeKHOr0 OTHOIIEHUS K OKpYXarouled mnpuponHou cpene. B
nporpaMMe Mo OWOJIOTMHM Tak»Ke IMOKa3aHbl BO3MOXKHOCTHM Y4e€OHOTro MpeaMera
«buonorusiy B peamuzauuu TpedboBanuit PI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M MPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
GbOopMHUpPOBAaHUM OCHOBHBIX BHUJOB y4ye€OHO-TIO3HABATEIBHONW  JACATEIHLHOCTH
0o0y4Jaromuxcs MO OCBOCHHUIO COJACPKaHUS Ouosornyeckoro oOpa3oBaHMsS Ha
YPOBHE CpeJIHEero 0011ero o0pa3oBaHusI.

VYueOHbiii npenmer «buonorus» Ha ypoBHE CpeHEro o0IIero oOpa3oBaHUs
3aBepiaeT OuoJIoTHYecKoe o00pa3oBaHME B IIIKOJIE H OPUCHTUPOBAH Ha
paciMpeHue U yriayolieHue 3HaHUM O0OydaroImMXcs O JKUBOW MPHUPOAE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOM OMONOrvM, SMOPHOJIOTMM U OHOJOTMH Pa3BUTHS,
TCeHETHKH, CEIeKIIUU, OMOTEXHOJIOTHH, IBOJIOIIMOHHOTO YUYEHUS U DKOJIOTHH.



N3ydyenne yueOHoro mpeamera «buonorus» Ha yriiyOJIEGHHOM YPOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K IOCIEAYIOMIEMY MOIYy4EHHUIO
Ouonornyeckoro  oOpa3oBaHuMss B By3aX U OpraHu3alMsIX  CPEAHETro
npogeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABISAET CUCTEMA
OMONOTMYECKUX  3HAHWK, TONYYEHHBIX TPH HU3YYCHUU  OOyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AeNOB OMOJOTMU Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciupeHbl W yriayOneHbl OWOJIOTHYECKHE 3HAaHWUS O PACTCHUSAX, XUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTEIILHO BKITIOYEHBI OMOJIOTHUECKHUEe CBEACHUS MPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIbh30BaTh KaK OPUEHTHUPHI ISl MOCICIYIOIIETO
BeIOOpa mpodeccun. Bo3moxkHa Takxke HHTErpamus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMU OOYYalOLUMHUCS TPU H3YYECHHUH
$u3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa nporpaMmsl 1o ydyeOHOMYy mpeamery "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOLMOHHBIN TOAXOAbl K HW3YYEHHUIO OUOJOTHH.
CornacHo UM, M3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [T KUBBIX
CHCTEM pa3HOTO YpOBHS OpraHU3aI[iH, YBOJIIOIUN OPTaHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHUsi OHMOJOrMuecKoro pasHooOpasusi IuiaHeTel. Tak, B 10 kiacce
M3y4alOTCSl OCHOBBI MOJIEKYJSIPHOM M KIJIETOYHOM OHOJIOTMHM, SMOPHOJIOTUM U
OMOJIOrUH Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJOTMH U CHUHTETHUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOYdYarOIIUXCS IO OOTaHWKE, 300JIOTHH,
aHaromuu, (Quinonoruu uenoBeka. B 11 kiacce u3ydarOTCS HSBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHMH U yUeHHE 0 Oruocdepe.

VYuebnsiii mnpeamer  «buomorwms»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00 yJaIOIUMUCST OMOJIOTUYECKUX TEOPHI W 3aKOHOB, MW, MPUHITUIIOB U TIPABUI,
JIEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHUU, MHOTO00pa3ud U OCOOCHHOCTSX KIIETKH, OpraHHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMBbI, O BBLAAIONIUXCS HAYYHBIX JIOCTHXKEHHSX, COBPEMEHHbIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aCIIEKTaX OMOJOTHYEeCKUX 3HaHUM. [ls
pa3BUTHUS W TOJJEPKaHUS HHTEepeca oOydarouuxcsi K OHWOJOrMu Hapsay co
3HAYUTEIHLHBIM 00BEMOM TEOPETUYECKOTO Marepuaja B COACPKAHUU MPOTrpaMMBbl
o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PA3BUTHS
TOM WM MHOW 00sacTh OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
y4EHBIX B PEIICHHE BAKHEHIIINX OMOIOTUYECKUX U SKOJIOTHYECKHUX MPOOIeM.

Lens n3yuenus yuedbHoro npeamMera «buosorus» Ha yriyOn€HHOM ypOBHE —
OBJIQJICHUE  OOYYAIOIIUMHCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHATIHHOM
OpraHW3allid JKUBBIX CHUCTEM PAa3HOrO0 paHra H MPUOOPETEHHE YMEHH
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpeca K ONpeleaEHHON 00JacTH
npodecCUOHATBHON JACSATENbHOCTH, CBA3aHHOW C OWOJOTHEH, WIH K BBIOOPY
y4eOHOr0 3aBEICHUS JIsl TPOIOJDKEHHS] OMOJIOTMYECKOT0 00pa30BaHMUs.

Joctmxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yrIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIIEAYIOMNX 3aau:



OCBOCHHE OOYYAIOMIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjIaxX, COCTABISAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpA; O
CTPOCHUHU, MHOT000pa3uh M OCOOEHHOCTSIX OWOJIOTMYECKHX cUcTeM (KIIETKa,
OpraHu3M, MOnyJisilus, BUJ, OMOreoleHo3, ouocdepa); 0 BEIAAIOIIMXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaromMXCs C METOJaM{ TIO3HAHWUS IKUBOW TMPHUPOJIBL:
UCCIIEIOBATENbCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOU W
KJIETOYHOM OWOJOTUH, HSMOPHUOJOTHM U OHOJOTHUU pPa3BUTHS, TEHETUKH W
CeNeKIUY, OWOTEXHOJOTUU W CHHTETUYECKOW OWOJIOTHH, TMaJeOHTOJIOTHH,
DKOJIOTMH);  METOJaMU  CaMOCTOSTEIBHOTO  TMPOBEACHHUS  OMOJOTHYECKHX
uccienoBanuii B jabopatopum W B mpupone (HaOmIOaeHWEe, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHHUE);

OBNIJICHHE OOYYAIOUIMMUCS  YMEHHSIMHU: CaMOCTOSITEbHO  HAaXOIUTh,
aHAJIM3MPOBATh U HCIIOJIb30BaTh OMOJOTMYECKYI0 HMH(OPMAIINIO; MOIb30BATHCA
OMOJIOTUYECKON TEPMUHOJIOTMEH U CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTHM ¥ COLUAIbHO-)KOHOMUYECKUMU U  IKOJIOTUYECKUMU
npobiieMaMu 4YeJOBEYECTBA; OICHMBATh IOCIEACTBHUS CBOEH NEATENbHOCTH IIO
OTHOILIEHUIO K OKpY)Karolled NPUPOAHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3[I0POBBIO  OKPYXKAIOIIUX  JIIOJeH; OOOCHOBBIBATH U  COOJIIOAATh  MEphI
npopUIaKTUKN MH(EKIIMOHHBIX 3a00J€BaHM, paBuUiia MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOW JKU3HENEATEIHbHOCTH B UPE3BBIUAMHBIX
CUTYyallUsiX ~TMPUPOJAHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOUINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPHITHSIMH M COBPEMEHHBIMH
UCCIICZIOBAHUSAMHU B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOJIeMaMH, METOIO0JIOTHEH
OMOIOrMYECKOTO M CCIICIOBAHMS, IPOBEACHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAaHUM, pellieHNs OMOJIOTMYECKHUX 3aj/lay, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MPOLECCOB,;

BOCIIUTaHUE y 00y4arouuxcsi IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
IIEJIOM U K OTJIEJIbHBIM €€ 00beKTaM U SIBJICHUSIM; (DOPMHUPOBAHUE DKOJIOTUUYECKOH,
TEeHETUYECKOM TpPaMOTHOCTH, OOIIEHl KyIbTypbl TIOBEJEHUS B IPUPOJIE;
MHTErpalliy €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuobpeTeHre  OOYyJalOIMMUCA  KOMIIETEHTHOCTH B pPaIllMOHAJIHHOM
MPUPOAOIIOIb30BaHUN (COOMIOIEHUE TMpPaBHJI MOBEACHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, Onochepsl), COXpaHEHUH COOCTBEHHOT'O 370POBbSI U 370POBbS
OKpyXaroumx Joael (cobmoaeHuss Mep NpopUIakTUKU — 3a00JI€BaHMM,
obecrieueHne O€30MaCHOCTU KU3HEACSITEIbHOCTH B UYPE3BbIYAMHBIX CUTYaIUSIX
OPUPOJHOTO W TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHWW U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3MIaHM€  YCJOBHM  JJII  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VH/IMBU1yaJIlbHOU o0Opa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH



NOCJIEeyIoeMy Mpo(ecCHOHAILHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIWBHUTYAJTbHBIMU HHTEPECAMH M TTIOTPEOHOCTSIMH PErHOHA.

OO611ee YncI0 YacoB, OTBEJEHHBIX HAa U3y4eHUE OMOJIOTMH Ha YIITYOJIEHHOM
YpOBHE cpeqHero oodmiero oopaszoBanus, coctapisieT 204 gyaca: B 10 ximacce — 102
yaca (3 gaca B Hegenmo), B 11 knacce — 102 vaca (3 yaca B HeJEIO).

OT60p opraHu3allMOHHBIX (POPM, METOJOB U CPEICTB OOYYCHUS OWUOJIOTUH
OCYIIECTBIIIETCS C YYETOM CHEIU(PUKH €r0 COACpPKAHWUS W HAIPaBIICHHOCTH Ha
IPOJOJDKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMsSIX CPEIHETO
poheCCUOHANTBHOTO M BBICIIIET0 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUM Ha YriIyOJIEHHOM YpPOBHE
SIBIIICTCS TIPOBEJICHUE Ja0OpPaTOPHBIX M MpaKTHUeCcKuX pador. Takke ydacTue
O0OyJaroMMXCs B BBIOJTHEHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTHKa KOTOPHIX OIpPEAETSeTCS YYUTEeNeM Ha OCHOBE  HMMEIOIIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Conepkanue mporpamMMmsbl, BBIIECIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHoM utorooit arrecranuu (I'MA).

Tema 1. buosiorust Kak HaykKa

CoBpemeHHasi OMOJIOTHA — KOMIUIEKCHasi Hayka. KpaTkas UCTopus pa3BUTHS
Ouosornu.  buojornueckue HaykM M W3y4aeMble HUMH  NPOOJIEMBI.
dyHIaMEeHTalbHbIE, TPUKIAJAHBIE W TIOUCKOBBIE HAY4YHbIE HCCIEAOBAaHUS B
OuoJIoruu.

3HaueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cmsizanHble ¢ Owojorueil. 3HaueHHWE OMOJOTHH B
NPAaKTUYECKON JIEATEIIbHOCTH 4YEJNOBEKAa: MEAULMHE, CEIbCKOM XO35HCTBE,
IPOMBILIJIEHHOCTH, OXPaHEe MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeit, I'. Mengens, B. 1. Bepuanckuit, 1. I1. [TaBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, JI. K. bensies.

Tabmumert u cxembl: «CBS3b OHOJOTHMU C JAPYrMUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3y4YeHHE

KuBble cuctembl Kak mnpeaMer wu3ydeHus Ouonoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTb,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alUs,
CaMOBOCIIPOU3BEJCHHE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alvy KUBBIX CHCTEM: MOJEKYJSIPHBIA, KJIETOYHBIMH,
TKAQHEBbIN, OpraHW3MEHHBIM, MOIYJISILMOHHO -BUI0BOM, AKOCHUCTEMHBIN
(OmoreonienoTHueckuii), Ouocdepusiii. IIporecchl, MPOUCXOASANINE B >KUBBIX
cuctemax. OCHOBHbIE MpuU3HAKKW XUBOro. JKu3Hb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroniye >kuBble CHCTEMBI HA Pa3HBIX YPOBHSAX OPTraHU3aINU.

N3ydyeHnne kuBBIX cucTeM. MeToabl Ouomorndeckoil Hayku. HaOmronmenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alNsl, MeTaaHanu3. [loHsTHe 0 3aBUCUMOI U
HE3aBUCUMOW mnepemeHHOM. I[lnanupoBanme »skcnepuMmenta. IlocranoBka w
npoBepka rumnote3. Hynesas rumnotes3a. [lonstre BbIOOpPKH U €€ JTOCTOBEPHOCTD.
Pa3dbpoc B Ouosornueckux pAaHHbIX. OILIEHKa JOCTOBEPHOCTU MOJYYE€HHBIX
pe3ynbTaToB. [IpUumHBl WCKaXXeHUST pe3yJabTaToB »HKcnepumeHTta. llonsTue
CTaTUCTUYECKOI'O TECTA.

JleMOHCcTpanuu

Tabmuubpl u  cxeMbl: «OCHOBHBIE TIPU3HAKW >KU3HW», «buonoruueckue
cucrteMbl», «CBOWCTBa JKMBOM Marepum», «YPOBHM OpPraHHU3alUHU KUBOU
npupoaby, «CTpOoeHHE >XUBOTHOM KIETKW», «TKaHW >XUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOTro opranmsMay, «buoreornenos», «buochepar», «Metoas
V3YUYCHUS )KUBOU MIPUPOABDY.



O6opynoBanue:  jabopaTopHoe  OOOpynoOBaHME  JJid  IPOBEICHHUS
HaOJII0ACHUH, U3MEPEHUH, SKCIEPUMEHTOB.

IlpakTtuyeckas padora «lcnonb3oBaHUE PA3IUYHBIX METOAOB IIpU
U3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS e€IUHMIIA KUBOro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHbIE TOJIOKEHUSI COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Metoasl  MOJIGKYJIIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIHS,
xpomatorpadusi, 37eKTpodope3, METOJ MEUEHbIX aToOMOB, auddepeHnaIbLHOE
HeHTpu(dyrupoBanue, KyIbTHBUPOBAHUE KIETOK. M3yuenue gukcuposanmbix
K1emoK. DIEKTPOHHass MUKpockonusi. Kougokanvnaa mukpockonus. Bumanvhoe
(npusicuzHenHoe) uzyyenue Kiemox.

JleMoHCcTpanuu

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOW MUKPOCKOI, «DJIEKTPOHHBII MHUKPOCKOI»,
«Hcropus pa3BUTUS METOJ0B MUKPOCKOITHI.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENaparbl PACTUTENbHbIX,
KUBOTHBIX U OAKTEPUATTLHBIX KIIETOK.

IIpakTnueckas padora «l3yyeHue MeETOMOB KIIETOYHON OUONOTHH
(xpomatorpadus, snekTpodope3, aubdepeHuIrATBHOE EHTPUPYTUPOBAHUE,
TTLIP)».

Tema 4. Xumnueckasi opraHuzanmsi KJIeTKH

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponb Kak pacTBOpUTENS, peareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, Teruloperyyisiiuv. MuHepallbHble BellecTBa KIIETKH, UX OHOJIOTHYecKas
poJib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranunyeckue BellecTBa KJIETKA. buonormyeckue mnonumepsl. benkw.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MeNnTHaHas CBs3b. BTopuuyHas, TpeTUuHas, 4YeTBEpTUYHAsS
cTpykTypsl. Jlenatypaums. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornueckue Gynkiuu 6enkoB. [Ipuonul.

YrneBonsl. MOHOCaxapuabl, TUCAXAPUIBL, OJUTOCAXAPUIBI U TIOJUCAXAPHUIBIL.
O6mwmii mmaH cTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIIUU YIIIEBOAOB.

Jlunuael. I'mapodunsHo-ruapodoOHBIE cBOMicTBA. Kitaccudukanus JIUnuios.
Tpurmunepunsl, Qochomunuasl, BOCKU, CTepouabl. buomormueckue QyHKIMH
munuaoB. O01Me cBoMcTBAa OMOJIOrMYSCKHX MEMOPaH — TEKY4YECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuoctu. [IpaBunmo Yapradda. Crpykrypa



JIHK — nBoitnas cniupanb. MecTtoHaxoxaenue u ouonorndeckue pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kietke.

Crpoenue monekyinbsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornyeckue pynkuun AT®. BoccraHoBIeHHbIE TIEPEHOCUNKH, UX (DYHKIUH B
kietke. [pyeue wuykneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowi eenomuku, mpanckpunmoMuKuy, npomeoMuKi.

CrpykTypHasi Ouoiorus: OMOXUMHYECKHE U OMo(U3NUYECKUEe UCCIeI0BaHUs
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMpPYKmMypol U QYHKYU OUOMONEKYN U UX KOMNIekcos. Komnviomepuwiii ousaiin u
OpeanHuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanun

IToprpetsr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. @pankius,
®. Courep, C. IIpy3unep.

Huarpammer:  «PacnpeaeneHne XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupoae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KHMBOU IPUPOIE.

Tabmuer u cxembl: «llepuonuueckas TabiMila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHne MoJeKkyisl BOAbl», «BemecTtBa B coctaBe opraHu3moB», «CTpoeHHe
MOJIEKYJbl Oenka», «CTpyKTypbl OENKOBOW MOJEKYJbl», «CTpOE€HHE MOJEKYI
yraeBonoB», «CTpoeHHne MOJIEKYJ JUnuioB», «HyKIEHHOBBIE KHCIIOTBIY,
«Ctpoenue monexynsl ATOy.

ObopynoBaHue: XUMHUYECKas ITOCyAa U 000py1OBaHHUE.

JlaGopaTopHas padora «OOHapyKeHHe OCITKOB C IMOMOIIBIO KaueCTBEHHBIX
peakuuii.

JlaGoparopHass  pabGora  «lcciemoBaHue — HYKJIEMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue u pyHKIMH KJICTKH

Tunsl KIETOK: HJyKapuoTHYecKas M mpokapuornueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
OcoOeHHOCTH CTpOeHHUs] TeTepoTpodHOM U aBTOTPO(HON NPOKAPHUOTUUECKUX
KJIETOK. MecTo U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenue U (G YHKIMOHUPOBAHUE DYKapUOTUYECKOU KJICTKH.
[Inazmatnyeckas wmemOpana (mazmanemma). CrTpykrypa IJIa3MaTUYecKOR
MeMOpanbl. TpaHCHOPT BEIIECTB yepe3 MIIa3MaTHUYECKYI0 MEMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddysusi), aKTUBHbIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynmponuriaemocts MeMOpanbl. Pabora Harpuii-
KaJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (paronuro3. Jk301uTo3. Kuerounas
creHka. CTpykTypa U QyHKIHMH KJIETOYHOU CTEHKU pacTEHUM, TpuOOB.

[uromnaszma. [uto3ons. [utockener. JBrkeHnue muroriasMbl. OpraHou/ bl
kiaeTku. OpHoMeMOpaHHBIE OpraHOMJIbl KIETKU: SHAOIUIa3MaTHYecKas CeTb
(OIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE W (YHKUUU. B3aumocBs3b
OJHOMEMOpPaHHBIX OPraHoOMI0B KieTKH. CTpoeHHE TpaHyJSPHOIO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxos ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CuHTE3



KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpa”yfspHbI)  2HAOILIa3MaTHYECKHUI
petukynym. CekperopHas QpyHkius anmnapara ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancnopt
BELIECTB B KJIeTKe. Bakyosn pacturensHbIX KiieTok. Kierounstii cok. Typrop.

[loyaBTOHOMHBIE ~ OpPraHOMJBl  KIJIETKH:  MHUTOXOHIPHH,  IJIACTHJBI.
Ipoucxoorcoenue mumoxonoputi u nracmuo. Cumbuoecenes (K.C. Mepeosickosckutl,
JI. Mapeynuc). Ctpoenue v (PyHKIIMM MUTOXOHIApUN u mactui. llepBuuHsbie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKApUOT.
XJI0pOMIacThl, XpOMOILIACTHI, JICMKOIUIACTHI BBICHIUX PACTCHUM.

HememOpannbie opranounbl kieTku CTpoeHue M (QYyHKIUU HEMEMOpPaHHBIX
OpPraHou0B KJIETKU. Pubocomsl. LIpomeorcymounvie Gunamenmeol.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIIEUHBIE  KIIETKU.
AKmuHosble KOMHOHEHMbl HemblueuHblx Kiemok. Mukpotpybouku. KierouHbrit
ueHtp. CTpoeHue U [BWKEHHE JKTYyTUKOB U PpPECHUYEK. MHUKpPOTPyOOUKH
nuTorasmel.  LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@UIAMEeHMAaMU U
muxpompyboukamu. MomopHnvle benxu.

Anpo. OGomouka siApa, XpOMaTUH, KapuoIIa3Ma, SAPBIIKH, UX CTPOCHUE U
byukun. SnepHbiii 6enkoBbId MaTpuKce. [IpocTpaHCTBEHHOE pPacMoNOKEHHE
XpoMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThuHa — TUCTOHBI. /JuHamuxa s0epHou ob6onouku 6 mumosze. Aoepmbiil
MpaHCnopm.

Kierounsle BkimroueHUs. CpaBHHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKAPHUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JemoHcTpanuun

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE JYKaApUOTHUECKON KIeTku», «CTpoeHue
KUBOTHOW  KieTkn», «CTpoeHHe  pacTUTENbHOW  KIEeTKW»,  «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHre NPOKaApUOTHUECKOU KIIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenaparbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOINpENapaTbl OaKTepUaIbHBIX KIETOK.

JlaGoparopHass paGora «M3ydeHne CTpOEHUS KIETOK pa3IMYHBIX
OpraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne cBOMCTB KJIETOYHOU MEMOPAHBD».

JlaGopaTopnas pabora «lccinegoBaHue miasMolid3a M JEMiIa3MOiIM3a B
PACTUTENIbHBIX KIJIETKAX.

IIpakTnueckass  padora  «/3yuyeHue  JBMXKEHHS  UHUTOIUIA3MBl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelIecTB U IPEeBpallieHUE YJHEPIrUU B KJIETKe

AccuMUISILIMS M TUCCUMUIISILUS — JIB€ CTOPOHBI MeTabonu3ma. Tunel oOmMeHa
BEIIECTB: aBTOTPO(HBIM U TeTepOoTpPOodHBINA. YuacTue KUCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oOecrieyeHue KieTku: mnpeBpamieHue ATO B
OOMEHHBIX Tporeccax. @DepMEHTATHBHBIM XapaKTep peakIuil KJIETOYHOTO
metabonuzma. DepMeHThl, WX CTPOCHHE, CBOWCTBA M MEXaHHU3M JICHCTBUS.



KodepmenTsl. Otnnunst GepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTU (PEepMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (HaKTOPOB.

[lepBUuHBIA CUHTE3 OPraHMYECKUX BeEHIeCTB B KieTke. DorocuHTes.
AHOKCcuceHHblll U OKcuceHHblll omocunme3 y oaxmeputi. Ceemocoouparoujue
nueMeHmvl U NUMEeHmMbvl peakyuoHHo20 yenmpa. Poiab XJIOpomiacToB B MpoLECCe
¢dorocunteza. CBeroBas u TeMHoBast paspl. Pomoovixanue, Cs., C4- u CAM-munsi
¢domocunmesa. 1IpoaykTuBHOCTh (hoTOCHMHTE3a. BimsgHue pa3znuuHbIx (PaKTOpPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHne (DOTOCUHTE3A.

XEMOCHUHTES. Pa3znooOpasue OpPraHu3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOLIUE OaKTEpUH, KeIe300aKTepUu, CepoOaKTepuu, BOAOPOIHBIC
OaxkTepuu. 3HaYECHNE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buaesl Opokenus. IIpoaykTel OpoKeHHs M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’IpPOOHBIE MHUKPOOPTAaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTENH OOJIE3HEH.

AspoOHBIE OpPraHU3MBlI. Drarbl HYHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTIIICHUE TIIFOKO3bI.

buonoruueckoe oKuciaeHUE, UM KIETOUYHOE JbiXxaHue. Pojib MUTOXOHIpUN B
nporeccax ouonorudeckoro okucienus. [ukmmueckue peakiuu. OKUCIUTETHHOE
dbochopwipoBanue. Hepeuss memoOpannoz2o epaouenma npomonos. Cunmes
AT®D: paboma npomonnoi ATD-cunmaszwi. llpeumyiecTBa a’poOHOrO MyTH
oOMEHa BEIeCTB nepel aHadPoOHbIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMOHCcTpanuu

[Toprpersr: k. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DoTocUHTE3Y», «DHEPreTUUecCKuii oOMeH», «brocunres
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE JIi MPUTOTOBIEHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopHas  pabGora «/3ydyeHne  KaTaaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MpuMepe aMHJIa3bl WIIM KaTajias3bl)y.

JlabopaTtopnas padora «/3ydyeHue ¢GEepMEHTATUBHOTO paCHICTUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIJIETKAX).

JlabopaTtopnas pabGora «CpaBHeHME TipolieccOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciiencrsenHass MHpopManus U peanu3anus €€ B KJIeTKe

Peakuun matpuuHoro cuHtesa. [IpUHIIMIT KOMIUIEMEHTAPHOCTU B PEaKIUAX
MaTpUYHOTO CHHTe3a. Peanmzarus HacnencTBeHHOM mHpopManuu. I'eHeTnyeckuit
KOJ, ero csoucrBa. TpaHckpunuuss — Marpuunbld cuHTe3 PHK. IlpuHumme
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.



Tpancnsmus u e€ stamnbl. Yuactue TpancnopTHeix PHK B OmocunTe3e Oenka.
VYcnoBust OuocunTeza Oenka. KoawpoBaHue aMuUHOKHUCIOT. Ponb pubocom B
OnocuHTe3e OenKa.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApPUOT U AYKApUOT. Perymnsuus akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
onepona (®. XKako6, XK. MaHo). Mozexynaprvie mexaHuzmvl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomoei 2enog. Perynsius 0OMEHHBIX
IIPOLIECCOB B KJIeTKE. KIIeTOUHBIN roMeocTas.

Bupychl — HeksieTouHble (OPMBI KU3HU U OOJMTaTHBIC Mapa3uThl. CTpoeHwue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHvlll Yuki
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, baxmepuogpaos.
Obpammnas mpanckpunyus, pesepmasa, unmezpasd.

BupycHble 3a0oneBaHus yenoBeka, >kUBOTHBIX, pacteHui. CIIN]l, COVID-
19, conmanbHpIe U MEAUITUHCKHE TTPOOIIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHuIX Ouono2udeckux dannvix. Hanomexunonozuu 6 buonozcuu u meouyuHe.
Ipoepammupyemvie hynxyuu denxos. Cnocobwvt 00CmagKu 1ekapcma.

JleMoHCcTpanuu

IToptpetsr: H. K. Konbiios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTte3 Oenka», «['enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co3iaHue MO BUPYCay.

Tema 8. 7ZKu3HeHHBIH HUKJI KJIETKH

Knerounsrii mukin, ero mnepuoabl u perymsius. Hatepdasza um mutos.
Oco0EHHOCTH TPOIIECCOB, MpOTEKarmux B uHTepdasze. [loaroTroBka KIETKH K
nenenuto.  Ilpecunrernueckuit  (MOCTMUTOTUYECKHI),  CHHTETHYECKUH U
MOCTCUHTETUYECKHUH (MMPEMUTOTHUECKHUI ) TIEpUOIbl HHTEP(a3bI.

Marpuunbii cunre3 JJHK — perumkanus. Ilpuniuner permkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPAJUIEIIBHOCTb.
MexanuzMm perumkanuu JITHK. Xpomocomsl. Ctpoenne xpoMocoM. Tenomepsl u

TejaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUMJIOWAHBIA W
rariouHbld - HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenune xnetkn — Muro3. CTaaum MHUTO3a M MPOUCXOMSAIINE B HUX

npoueccel. Tunbel mMuto3a. KapuoknHe3 u nuToKHHE3. bronormyeckoe 3HayeHHE
MHTO3A.

Perynsinust mutoTHueckoro mukia kiaetku. [Iporpammupyemasi kieTouyHas
rudenb — arnomnTo3.

KrnerouHnoe siapo, xpomocoMmbl, (DyHKIMOHAIbHAash TeHOMHKA. MexaHuzmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
Kemkay» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaAHUsL KIeMKU.

JlemoHcTpanumn



Tabmuer 1 cxembl: <«OKU3HEHHBIN LUK KIETKU», «Mwutosdyn, «CrpoeHue
xpomocom», «Permkanus [JTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparsl: «MUTO3 B KJIETKax
KOPEILKA JIyKay.

Jlaboparopnass  paOora  «/3yuyeHme  XpOMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTax».

JlaGopaTopHas padora «HabGnroneHue MuTo3a B KJIeTKaX KOHUMKa KOpenika
Jyka (Ha TOTOBBIX MUKpOITpErapaTax).

Tema 9. CTpoeHue u pyHKIMHA OPraHU3M OB

buonornueckoe paszHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH ~ CTPOEHUS U JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrtepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, APYTHE NPOTUCTHI. KOJIOHMAIbHBIE OPTaHU3MBI.

B3anMoCBsA3p 4acTe MHOTOKJIETOYHOTO OpraHus3ma. TkKaHW, Oprasel H
cucreMbl opraHoB. OpraHusM Kak eInHoe 1esnoe. ['omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHAsd,
MOKPOBHAsA, MPOBOASAIIAsA, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTHM CTPOCHHS,
(GYHKIIUMNA 1 pacmooKEeHUsl TKAaHEW B OpraHax pacTeHHIl.

TkaHM XWBOTHBIX M 4YEIOBEKA. THIIBI KMBOTHBIX TKAHEH: IMUTEIHAJIbHAS,
COCAMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA U
PACIIOJIOKEHHNS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHbIE W T'€HEpaTUBHBIE OpraHel pacteHud. Opransl U
CHUCTEMBI OPraHOB KMUBOTHBIX U 4esnoBeKa. D yHKIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTsl OIHOKIETOYHBIX
MHOT'OKJIETOYHBIX XWUBOTHBIX. HapyXHblii 1 BHyTpeHHUU ckener. CTpoeHue u
TUIIBI COCIMHEHUS KOCTEM.

J/IBr>keHue  OpraHu3MoB.  [[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00UTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHUE MHOTOKJIETOUYHBIX PACTEHUIA:
TPONIM3MBI WM HACTUH. JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MblleyHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

[lutanne opranusmoB. llorjomenue BOABI, YIVIEKUCIOTO Tra3a U
MHMHEPAIBHBIX BELIECTB pacTeHUsAMU. [luTanne >kMBOTHBIX. BHyTpunosoctHoe n
BHYTPHUKJIIETOYHOE nuuieBapeHue. [IuTaHue MO3BOHOYHBIX JKUBOTHBIX. OTIEIBI
MUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Jpixanue opranu3MoB. [[pixanue pacrenuil. Jpixanue ;kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixaHue. /[prxarenpHas MOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J{pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE YCIOKHEHHE CTPOEHMS JIETKMX I1I03BOHOYHBIX KMBOTHBIX.
JIpIxaTtenpHass cucTeMa 4YelnoBeKa. MexaHu3M BEHTWISIUMHA JETKUX y NOTHL H
MJIeKOTUTArONMX. Perynsanus npixanus. J{prxarenbHble 00bEMBI.

=~



TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHOoCHass cucremMa u €€ OpraHsbl.
KpoBeHocHast cucreMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOIIOIHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisius.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenuwe y
KUBOTHBIX. CokpatuTenbHble Bakyond. Opranel BblaeneHus. DOuipTpanus,
CeKpelrs U 0OpaTHOE BCAaChIBaHHE KaK MEXaHM3Mbl pabOTbl OPraHOB BbIIETICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCTEMaMU. Briienenue y
MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKUIHOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YETIOBEKa.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopbl
OakTepuil W LUCTHI MTPOCTEHUIIUX. 3alluTa y MHOTOKJIETOUYHBIX PACTEHUM.
Kyrukyna. Cpencra macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M WX NPOU3BOJHEIE.
3ammTa opraHnu3Ma ot OozesHeil. MIMMyHHasi cuctema yenoBeka. KileTouHbIN u
rYMOpaJbHBI MMMYHUTET. BpOXAEHHBI W NPHOOPETEHHBIN CHEUpUIECKH
UMMYHHUTET. Teopusi KIOHaNbHO-cenekTuBHOro ummynurera (I1. Dpmux, ©. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. P0sib BpOKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocte u  peryisinusa |y opraiusmoB. Pasnpaxkumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apaxxumocts ©  perymsinus y
pacTteHui. PocToBbIE BEllIECTBA U UX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas perymisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y KHUBOTHBIX. OTHedbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekTopHas nyra. be3ycioBHbIe U YCIOBHBIE pe(IEKCHI.

['yMopanbHass peryysanuss U dHIOKPUHHAs CHCTEMA KWUBOTHBIX U YEJOBEKA.
JKenme3pl SHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /[lelicTBME TOPMOHOB.
B3aumocBs3p HEpBHOM UM JHAOKPUHHOM cucTeM. [unoranamo-runodusapHas
cucrema.

JleMoHCcTpanuu

IToptper: U. 11. ITaBnos.

Tabmuupl 1 cxembl: «OJIHOKIETOYHBIE BOJOPOCTU», «MHOTOKIETOUHBIC
Bogopocian», «bakrepum», «lIpocrenmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucTtemMpl  OpraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKkoMbIx», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHHE CTeOJIs»,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHU MKUBOTHBIX», «CKEJEeT 4YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHOCHass cucreMa», «/lpIxareinpHas
cucreMa», «HepBHas  cucrema», «Koxka», «Mplmeunas  cucremay,
«BpaenurenbHas cucteMa», «IHIAOKpUHHas cucremay, «CTpOeHHE MBIIIIbDY,
«MIMmyHHUTETY, «Ku1euHono0CTHRIEY, «CxemMa  TATaHUS  pacTEHUI,



«KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpOEHHE THAPHDY,
«CTtpoeHue 1uaHapun», «BHYTpEHHEE CTpOEHHE MOKIEBOro uepBs», «HepBHas
cuctema poid6», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecmbikaonuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrema
MIeKonuTaroumx», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpenapaThl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKpOIIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIHH
HACEKOMBIX, MIJIOKOXKHX, >KMBBIE SK3EMIUISIPbl KOMHATHBIX PACTeHH, repOapuu
pacTeHUil pa3HBIX OTIENOB, BJIAXHBIE MpEnaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHMe 711 AEMOHCTPALMU MOYBEHHOTO M BO3AYLIHOTO MTUTAHUS PACTEHHUI,
pacieruieHus Kpaxmana u OeNKoB Mo AeicTBUeM (pepMeHTOB, 000pyI0BaHUE IS
JEMOHCTpAlMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX IBH)KEHHI, MOJEIH F'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JladopaTopHas padora «/3ydeHne TKaHEl pacTeHU».

JlabGoparopHasi padora «/3yueHne TKaHel JKUBOTHBIX.

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHoOkeHUe U pa3BUTHE OPTaHU3M OB

®opMbl pa3MHOKEHHsI OpraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYIIALMS,
dbparMeHTanus, KJIOHUPOBAHHUE.

ITonoBoe pasmHoxkeHue. IlonoBbie KiIeTKW, WM rameTrsl. Meio3. Craauu
Mmeio3a. [loBegenne xpomocom B mernose. Kpoccunrosep. buonornuecknii CMbICIT
M€Ho03a M IIOJIOBOrO mporecca. Melo3 WM €ro MeCTO B JKM3HEHHOM  IHKJIC
OpraHU3MOB.

[Ipen3aponpiiieBoe pazBuTHeE. I aMeTOreHes3 y )KMBOTHBIX. [10710BbIE KENE3bl.
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTorene3 u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OnnogoTBopeHUEe W AMOPHOHAIBHOE PAa3BUTHE KUBOTHBIX. (CrocoObl
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIIOrusl — HayKa
0 pa3BUTUHU OpPraHU3MOB. Mopgozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOSUU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jiarymku). [poOnenue. Tumbsl  aApoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoannoe Opoobnenue. bracmyna, munuvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKONUTAIOUIUX. 3apOJBIIIEBbIE JHCTKU
(racTpymsinus). 3aKiajKka OpraHoB U TKaHEH U3 3apOBIIIEBHIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apoipllia (3MOpUOHANbHAS WHIYKIUSA).
3akiagka T[UIaHAa CTPOEHUSI HKMBOTHOIO Kak  pe3yibTaT HEpPAPXUUECKUX
B3aMMOJICHCTBUN TEHOB. BiusHue Ha >MOpHOHATLHOE pPa3BUTHE Pa3IUUYHBIX
(bakTOpOB OKpYKarolen Cpebl.

Poct u pasButue xuBoTHBIX. [locTomMOpmonanbubiii mepuon. IIpsmoe u
HempsiMoe pa3BuTue. Pa3zButue ¢ meramopdo3oM |y O€ClO3BOHOYHBIX H



MO3BOHOYHBIX JKWBOTHBIX. bHoOrMueckoe 3HaY€HHUE MPSMOr0 W HEMPSIMOIo
pPa3BUTHS, UX PACIpPOCTPAHEHUE B MpUpoAe. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIIIMU POCTA )KUBOTHBIX U YesioBeka. CTaauu MoCTIMOPHOHATLHOTO Pa3BUTHUS
y )KUBOTHBIX U yenoBeka. [lepuoibl oHTOrenesa uenopeka. CTapeHrue U CMepTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenue u pazButue pactenuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM TIuKie pacteHuil. (OOpa3oBaHue cHop B IIpoliecce Meiio3a.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHNE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. JIBOWHOE OIJIOJOTBOPEHUE y IBETKOBBIX pacTeHui. OOpa3oBaHue U
Pa3BUTHE CEMEHHU.

MexaHu3MBbl peryssiiii OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JleMoHCcTpanuu

IToptpetsr: C. I'. HaBamwun, X. [IIneman.

Tabmuer 1 cxembl: «BereratuBHOE pasmMHOXKeHUE», « UMbl Oecronoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHaAb», «Pa3MHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHuEe TUAPBD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMIEKIIETKU U crepMmaro3ousa», «OCHOBHBIE CTauM OHTOreHesza», «llpsMmoe u
HENpsIMOe pa3BUTHE», «Pa3BUTME MaWCKOro yka», «Pa3zButhe capanumy,
«Pa3BuTne mArymkun», «/{BoMHOE OIIOAOTBOPEHHUE Y IIBETKOBBIX pPACTCHUN»,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYAOJBHBIX PAaCTCHUI», «KU3HEHHBIN UK
MOpPCKON  KanycTel», <«JKW3HEHHBIM 1TUKI MXa», <«KHU3HEHHBIA  IUKII
MarOPOTHUKAY, <« KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKpOINpenaparsl SHUEKIETOK H
CIIEpMAaTO30MI0B, MOAENb « LMK pa3BUTHS JATYILIKW.

JlaGopaTopHas padora «/3ydeHue CTpoeHUs MOJNOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEnapaTax».

IlpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOJICTBA 3apOAbILIEH
MTO3BOHOYHBIX JKUBOTHBIX .

JlaGoparopHass pabora «CTpoeHHE OpPraHOB Pa3MHOXKEHHUS BBICIINX
pacTeHUIN».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYHBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIEHUS M PAa3BUTUS TEHETHUKM Kak Haykd. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€UE€CTBEHHBIX YYEHBIX B Pa3BUTHUHU
renetuku. Pabotel H. K. KonbroBa, H. 1. Basunosa, A. H. benozepckoro, I'. .
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHSI U CUMBOJIBL. [ OMOJIIOTHYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJbTCPHATUBHBIC MNPU3HAKH, JOMUHAHTHBIA WM PELIECCUBHBIN
pPU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJBl  TEHETUKH:  THOPUIOJOTHYECKUN,  IIUTOJIOTHUYECKH,
MOJIEKYJISPHO-TEHETUYECKU .

JlemoHcTpanumn



IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. N.
Basunos, A. H. benoszepckuii, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuiet u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopuass padora «Jlpo3oduina Kak OOBEKT T'€HETUUYECKUX

UCCIIEIOBAHUID.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKoH

ennmHo00pasusi THOPUIOB TIepBOro mokoneHus. [IpaBuno nomunupoBanus. Bropoii
3aKk0OH MeHaens — 3aKOH pAaclIeIUICHWs NPHU3HAKOB. LlUToIOrmyeckre OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHus. [ MmoTe3a YucToThl TaMeT.

AHanuzupymoniee ckpeluBatue. [[poMexyTouHblil XapakTep HaclieJOBaHU.
Pacmenienre npu3HakoB [Py HEMIOJIHOM JJOMUHHUPOBAHUH.

JuruOpunnoe ckpemmbanue. Tpetuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT'0
HACIEAOBaHUs  IPU3HAKOB. [{uToslornyeckre  OCHOBBI  JUTHOPUIHOIO
CKpEILLIMBaHUS.

CueruienHoe HacienoBaHue npusHakoB. Paborer T. Moprana. CuenneHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYLICHHWE CLEIUICHHUS MEXAY TeHaMH. XPOMOCOMHas
TEOPHUsI HACIIEACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPENEICHHS N0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHslii M TeTeporaMeTHbId o I'eHermyeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HaciienoBanue npu3HaKoB, CUEIUICHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucrema. [ImeloTponus — MHOXKECTBEHHOE JICHCTBUE
resa. MHOXECTBEHHBIM auieau3M. DB3aumonelcrBue HEaJUIEIbHBIX TI'€HOB.
Komnnementaprnocts. Onuctas. [Toaumepusi.

I'eHeTyeckuil KOHTPOJIb PAa3BUTHUS PACTECHUM, >KUBOTHBIX M YEJIOBEKa, a
TaKkke (U3NOIOTUYECKUX MPOLECCOB, IMOBEACHUS M KOTHUTUBHBIX (DYHKIHUH.
['eneTnueckue MexaHU3Mbl CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO39UH
— Tapa3uT» U «XO35UH — MHUKpoOMOMY». ['eHeTHueckue acmeKThl KOHTPOJsS U
M3MEHEHUS HACJIECTBEHHON MH(POPMAIH B MOKOJICHUIX KJIETOK U OPraHU3MOB.

JdeMoHCcTpanuun

IToptpetsr: I'. Mennens, T. Mopras.

Ta6muubr u cxemsl: «I[lepBbiit U BTOpoii 3akoHBl Menaensy, « TpeTuil 3akoH
Menpens», «AHaTUM3MpYyIOIIEe CKpelnuBaHue», «HemonHoe AOMHUHUPOBaHUEY,
«CuernyieHHOe HacJeJOBaHue MPU3HAKOB Y Jpo30uiibl», «l'eHeThka monay,
«Kapuotun uenoBeka», «Kapuorun apozoduisy, «Kapuotun nruibs,
«MHOXKECTBEHHBIN ajuien3mM», « B3aumonencTerue reHoBy.

OOopynoBaHue: MoAeNb i1 JAEMOHCTpAallMMd 3aKOHOB €IMHOOOpa3us
ruOpuI0oB TMEPBOIO IMOKOJIEHUS W PACUICNJICHUs] MPU3HAKOB, MOJAENb JJis
JEMOHCTpalMy 3aKOHAa HE3aBUCHUMOIO HACJEAOBaHUA IPU3HAKOB, MOJENIb IS
JNEMOHCTpAlMU CUEIJIEHHOTO HACIENOBaHUs IPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKporipenapar: «po3zodunar.



IIpakTnueckas padora «l3ydueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y IPO30(PHIBDY.

IpakTnueckas  padora  «M3ydeHwe  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PIIBDY.

Tema 13. 3aK0HOMEPHOCTH H3MEHYMBOCTH

B3aumoneiicTBue TreHOTUNAa W Cpelbl Npu  (GopMUpPOBAaHUU (GEHOTHIIA.
N3mMeHunBOCTh TIpU3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIC MPU3HAKU. Bubl
WU3MEHYMBOCTU: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Monudukannonnas HW3MEHYHBOCTh. Pomb cpeasl B (OpPMHUPOBAHUU
MOIU(PUKAIUOHHON M3MeHunBocTU. Hopma peakumu mnpusHaka. BapuannoHHBIM
psa u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoAM(pUKALIMOHHON
W3MEHYUBOCTH.

['enoTMnMueckas N3MEHYUBOCTh. CBOMCTBA TEHOTUNIMYECKOW M3MEHUYMBOCTH.
Buapl reHOTUTTHYECKON M3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIlMOHHAS.

KoMmOuHaTuBHass W3MEHYMBOCTHb. Mei03 M TOJIOBOMl MpollecC — OCHOBA
KOMOMHATUBHON U3MEHUYMBOCTU. POosib KOMOMHATUBHON M3MEHYMBOCTHU B CO3/IJaHUU
T€HETUYECKOr0 pa3HOOOpa3us B peesiax OAHOro BUA.

MyranroHHass W3MEHYMBOCTb. BuHIbl MyTanuii: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHbBIE W  WHIAYLUPOBaHHbIE MyTaluu. SnepHele U
nuTOIUIa3Maruyeckue myranuu. CoMaTUYeCKUe W TMOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTauui. MyrareHsl W UX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAILMOHHOI'O IIpolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHOM u3meHuuBocTy (H.M. BaBwiioB). BHesigepHas M3MEHUMBOCTH U
HACJICACTBEHHOCTb.

Onucenemuxa U 3INULEHOMUKA, PpOJb  DNUSCHEMUYECKUX (Hakmopos &
Hacn1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JlemoHcTpan UM

IToprpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmupt u  cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
U3MCHYMBOCTBY, «KombOuHaTuBHas W3MEHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «l enernyeckue 3a00aeBaHus YyeaoBeKay, « Buabl Mmyranuiiy.

O6opynoBaHue: *KUBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHku (potorpadun) )KUBOTHBIX C Pa3TMIYHBIMU BUJIAMHA U3MEHUYHBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(PUKALMOHHON HM3MEHYMBOCTU. [locTpoeHwe BapHallMOHHOrO psAa H
BAPUALIMOHHON KPUBOW.

I[IpakTnueckas padora «Myraruu y J1po3oduiasl (Ha TOTOBBIX
MHUKpPOIpenapaTax)m».

Tema 14. I'eneTnka yesioBeka

Kapuorun uenoeka. MexayHapoaHas nporpaMma HCCIEAOBaHUS T'€HOMA
YyelnoBeKa.  MeTonpl  HM3yd4eHUs  TEHETMKM  YEJIOBEKA:  IeHEAJIOTHMYECKUU,
OJIM3HEIOBBIN, LIMTOT€HETUYECKUIM, MONYJISIHUOHHO -CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpeMeHHOE ONpeesICHUE TE€HOTHUIA!



MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacnencrBeHHble 3a00JieBaHus YesloBeKa. [ eHHbIE U XPOMOCOMHBIE
0one3Hn 4yenoBeka. boJle3HM C  HAclIeACTBEHHOM MPeIpacroiioKeHHOCTHIO.
3HaYeHrne MEAUIUHCKOW T€HETUKHU B MPEIOTBPALICHUU U JICYEHUU T€HETHYECKUX
3a005ieBaHUIl 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYyJbThupoBaHue. CTBOJIOBbIE
kJIeTKU. [[oHSITHE «T€HEeTUYECKOro rpy3a». ITUYECKHE aClEeKThl MCCIIEIOBAHUN B
o0JacTv peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIMICHHOW YYBCTBUTEIBLHOCTH YEJIOBEKA K
bu3nuecKOMy M XUMHUUYECKOMY 3arpsi3HEHUIO OKpYXaromien cpeapl. | eneTndeckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JlemoHcTpanun

Tabmuubr u cxembl: «Kapuotun denoBekay, «MeToabl U3ydeHUS T€HETHKHU
yesnoBekay, «l eHeTnyeckue 3a001eBaHUs YETOBEKaY.

IIpakTnuyeckas padora «CocTaBlIeHHE U aHATIU3 POJOCIOBHON».

Tema 15. Cenekuusi Oprann3mMoB

JomecTukanuss W CEJNEeKUUs. 3apOKICHUE CENCKUMH U JIOMECTUKAIUU.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUH. Ponp ceneknuy B CO3MaHMM COPTOB PACTEHUU U IMOPOL
#uBOTHbIX. CopT, mMOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleAcTBeHHOM wu3MmeHuumBoctd H. WM. BasujoBa, ero 3HaueHue I
CEJICKITMOHHON PadOTHI.

Metonbl cenekiMoHHOM pPadoThl. McKkyccTBEeHHBIN OTOOp: MAacCOBBI U
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. Hcnbeiranue
pou3BOUTENCH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OILIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ omoIbio aHamm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOW  paOoThI.
PannanmoHHbIN M XMMUUYECKUN MyTareHe3 Kak UCTOYHUK MYTallUMi y KyJbTYPHBIX
dbopm opranusmoB. Hcronab3oBaHHE TE€HOMHOIO pPEIAKTUPOBAHUSI M METOIOB
pexomOuHaHTHBIX JIHK 1151 mosyyeHus nCXoJHOro MaTepuaiia Jyuisi CENEKIIUH.

[Tonyyenue MIOJIUTIION/IOB. BuyrpuBugosas rUOpUIU3AIINS.
brmuskopoacTBeHHOE  ckpelimMBaHue, wid  UHOpuAMHT.  HepoacTtBeHHOE
CKpelIMBaHue, WM ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcmnosb3oBaHue
rerepo3uca B cenekuud. OtmanénHas rubpuamszanus. [Ipeomonenue Oecroaus
MEXBUOBBIX THOPUAOB. JIOCTUKEHHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enénast
DeBOTOYUAY.

CoxpaHeHue M U3y4YC€HHE T€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PacTEHUU U
UX JUKUX poaMyed  JJiA  CO3JaHMsl  HOBBIX COPTOB M THOpPHUIOB
CENbCKOXO3AMCTBEHHBIX  KYNbTYp. /3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX HCUBOMHBIX
8 YesAX YIYUUEHUS CYWeCmEYIOUUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe006aHUL,
nepeoosuix uoell U nepCcnekmusHbIX MexHoI02ULL.

JlemoHcTpanumn



IToptpers: H. U. BaBunos, WM. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuier u cxembl: «LleHTpBI MPOUCXOKACHHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHOW N3MEHUYHBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHesy.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTE€HUN U MOPOJ
JIOMAITHUX KUBOTHBIXY.

JlaboparopHas padora «/3ydeHne METOI0B CEIIEKIIUN PACTEHU .

IIpakTuueckas padora «lIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METOIBI M JOCTH)KEHHUS CEJIIEKUMHA PACTCHHU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaToOpuio
arpOyHUBEPCUTETA UM HAYYHOT'O [IEHTPA)».

Tema 16. buorexHo10rust 1 CHHTeTHYeCKast OMOJIOTUst

OOBEKTHI, HCHOJB3yeMble B OMOTEXHOJOTHHM, — KJIETOUYHBbIE U TKAHEBBIC
KYJIbTYPHI, MUKPOOPTaHU3MBl, 170:¢ XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHOJIOTUA:  XJICOOTEUEHUE, TONy4YeHHE KHUCIOMOJIOYHBIX  IMPOJTYKTOB,
BuHOMEnue. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTUYECKUX
TexHonorui. [IponusBoacTBo Oenka, aMUHOKUCIIOT M BUTAMUHOB.

Co3gaHue TEXHOJIOTM M WHCTPYMEHTOB LEJICHANIPABICHHOTO MU3MEHCHUS U
KOHCTPYHPOBAHUS T'€HOMOB C IEbIO MOTYYEHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallliX HEe BCTPEUAIOIINECS B IPUPOJIe OMOCUHTETUYECKUE MTyTH.

Kierounass wnxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUN H
#®uBOTHBIX. Kpuobanku. Comarudeckas THOpUAM3AlUA W  COMATHYECKUU
smOpuoreHe3. lcnosib30BaHHE TaluIOMAOB B CEIEKUUU pacTeHuil. [llomyuenue
MOHOKIOHANbHBIX anmumein. Vcnonv3o8anue MOHOKIOHANIbHBIX U NOAUKTIOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIONOTBOpEHUE. PexoHCTpyKuus
AMIEKIIETOK U KIOHUPOBAHUE KMBOTHBIX. METOJ TPAHCIUIAHTALUH SIEpP KIETOK.
Texnonoeuu 0300pO8JIeHUs, KYTbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DPA3MHONCEHUS CENIbCKOXOZAUCMBEHHBIX KYIbIMYP.

XpoMOCOMHass W TE€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomOuHantuoix JJHK. Co3zoanue mpanceennvix opeanuzmos.
JIoCTMKEHUssT W NEPCHEKTHBBI  XPOMOCOMHOM M TEHHOM  MHKEHEPHHU.
DKOJIOTUYECKHUE U ITUYECKHE MPOOJIEMbI TEHHON WHKEHEPUH.

Menuuunckue ouorexnosioruu. [loctrenomuas mudponas meqununa. TP -
JMarHocTUKa. MeTaboJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHaIu3 MpoTeoMa
YeJI0BEKa Ul OLIEHKH COCTOSIHUS €ro 370poBbs. McIonp30BaHME CTBOJIOBBIX
kieTtok. TaprerHas Ttepanus paka. 3D-Omowmxenepus g pa3pabOTKU
(GbyHIaMEHTATLHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYETaHWEM TEXHOJOTHUH TPEXMEPHOTro OMOMPUHTHUHTA W cKaddoIauHTa
JUISL PELLICHMS 3a]1a4 [TEPCOHATN3UPOBAHHON MEIUIUHBI.

Coznanve BEKTOPHBIX BAKIUH C IIEJIbI0 OOECTIECUYCHHS KOMOWMHHPOBAHHOM
3auThl OT BO30ymuteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHHU3MOB



dbyukumonupoBanus PHK-cogepskanux BUpYCOB, BBI3BIBAIOIIMX 0COOO OMAacHBIE
3a00JIeBaHMs YEJIOBEKA U JKUBOTHBIX.
JlemoHcTpanuun
Tabmuier u cxembl: «Mcnonb3oBaHUE MUKPOOPTaHU3MOB B IIPOMBIIIIICHHOM
pou3BOJICTBEY, «KieTouHas uHxkeHepus», «I eHHas HHKEHEePUsD.
JladopaTopHas padora «/3ydeHre o0bEKTOB OMOTEXHOIOTHI.
IIpakTnueckas padora «llomydyeHre MOTOYHOKUCIBIX TPOIYKTOBY.
IKCKypeusi «bHOTEXHOJIOTMST — BaKHEWINAs MPOU3BOAUTENIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOICTBO).

11 KNIACC

Tema 1. 3apoxaenne M pa3BuUTHE 3BOJIONUOHHBIX NpPeACTABJEHHN B
onosioruun

OpomonmonHas teopus Y. J[lapBuna. Ilpeamochuiku  BO3HUKHOBEHUS
napBuHuA3Ma. JKu3Hb 1 HayyHas nesaTenbHocTh Y. JlapBuHa.

JBrkyiue cuiibl HBoNIOIUY BU0B 110 Y. JlapBuHY (BbICOKasi ”HTEHCUBHOCTD
pa3MHOXKEHUS OpPraHU3MOB, HACJIEICTBEHHAas W3MEHUMBOCTh, Ooprba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanphas
Teopusi HBomonMU. CoBpeMEeHHass H3BOJIOLMOHHAS  Ouoyiorus. 3HayeHHe
ABOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MHUpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. JK. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. YerBepukos, 1. U. maneraysen, [x. Xonzaeitn, . K.
benses.

Tabmuupl u  cxembl: «Cucrema xupoi mpuponbl (o K. Jlunaero)y,
«JlectHuna kuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
MPUCTIOCOOJIEHUH Yy pacTeHud U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyta nyremectBus Y. apsuna», «Haxonku Y. [lapBunay, «@opmbl O0pHOBI
3a cymectBoBaHuey, «lloponpl romybei», «MHOroodpasue KyIbTYpHBIX (GOpM
KarmycTbl», «[lopoabl ToManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «CxeMa COOTHONICHMS JBIXKYIIMX CHJ SBOJIOIUNY,
«OCHOBHBIE MTOJIO)KEHUSI CHHTETUYECKON TEOPHH 3BOJIOLIAI.

Tema 2. MUKPO3IBOIIONHSA U €é pe3yJIbTaThl

[lonynsuus Kak sieMeHTapHas eIuHHIA 3BOIoUUd. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOro pa3sHooOpa3usi W CTPYKTYphl nonyisinuil. M3meHenue
reHooHJla TMONYJSILMU Kak 3JIEMEHTAapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecust J[x. Xapnau, B. BaiinOepra.

DOneMeHTapHble (DAKTOPhI (IBMKYIIUME CHUJIBI) HSBOJIOIUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas u3MeHYMBOCTH. Jlpeiid reHoB — ciydaiiHble
HEHANPABJIICHHbIE HM3MEHEHUsS 4YacToT ajjened B momymsuusax. ekt
ocHOBaTens. JDgpgexm Oymuviiounozo copaviuka. CHudiCEHUe 2eHemU4ecKo2o
pasznoobpasus: npuuunsl u cireocmeus. Ilposenenue s¢gpghexma Opeiicha ceros 6



bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V3omsmus  TTOMYJISIIIMMN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), Orojoruueckas (penpolyKTuBHas).

EctectBenHbIii 0TOOp — HampaBisiomuii  gaktop sBomoOnUA. DopMbl
€CTECTBEHHOTr0  OTOOpa:  JBWXKYILIUNA, CTAOWIM3UPYIOUIUH,  pa3pblBAIOIIHI
(nm3pynTuBHbIii). [lomoBoli or6op. BO3HMKHOBEHHE M 3BOJIOLUS COLMAIBHOIO
NOBE/ICHUSI )KUBOTHBIX.

[IprcnocoONEeHHOCT, ~ OPraHU3MOB  KaK  PE3yJbTaT  MUKPOIBOJIOLIMH.
Bo3HUKHOBEHHME  TPUCHOCOONEHW y  opraHu3smoB.  Apomopdo3bl U
uanoaaantauuu. [Ipumepsl mpucnocoOaeHn y OpraHu3MoB: MOP(OJIOTrHUECKHE,
dusnonornyeckue,  OMOXUMUYECKHE,  ToBeAeHUYeckue.  OTHOCUTENbHOCTh
IpPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum U CTpyKTypa. BuaooOpaszoBaHue Kak pe3ynbTar
MUKpodBoJironnu. M3omsinus — kiodeBod ¢aktop BuaooOpazoBanus. Ilytu u
CIOCOOBI BUI000Pa30BaAHUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CUMIIATPUUIECKOE (3KON0THYECKOE), «MTHOBEHHOE (monumIonIU3aIu,
rudpuauzanus). JJmuTensHOCTh BOTIOIUOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTHUECKOT0 Pa3sHOOOpa3us.

Pone  sBOmOnMOHHOM Ouonorud B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi 6uopazHooOpa3us. MUKpPOIBOMIOLMS M KOIBOIIOIMS Mapa3uToOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHMSI YCTOMYUBOCTU K aHTUOMOTHKAM M CIIOCOOBI
O0pBOBI C HEl.

JlemoHcTpanuun

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

Tabmuet u cxembl: «MyTalioHHass W3MEHUYMBOCTHY, «llomynmsimronHas
CTPYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrime
CWJIBl HBOJIIOIUNY, «IKOJOTHYECKass M30JSIUs MONYyIsUUid CeBaHCKOM (openny,
«['eorpadmyeckass HM30SLMS  JIUCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoiny, «[IomynsiuuoHHbBIE BOJHBI YUCICHHOCTH XUIIHUKOB U KEPTB», «Cxema
JENUCTBUSL €CTECTBEHHOro o0TOopa», «®PopMbl OOpbHOBI 3a CYLIECTBOBAHUEY,
«aaycTpruanbablii MenaHu3m», «KuBble UCKoaeMsbie», «[lokpoBuTenbcTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duzmnonornyeckue anantanumn», «lIpucnoco6IeHHOCTh OpPraHu3MoOB U €€
OTHOCUTENBHOCTH», «Kputepuu Buaa», «Bunpl-nBoiHUKN», «CTpyKTypa BUAAa B
npupone», «CrnocoObl BHI00OpazoBaHusy, «l'eorpaduueckoe BHUI000pa30BaHUE
TPEX BHJIOB JIAHJBIIICH», «IJKOJOTMYECKOE BHUJI000pa30BAHME BHUAOB CHHUID),
«lTonumnonael pactenuity, «KamycTHO-peIedHbIi THOPHUIY.

ObopynoBanue: repbapuy pacTeHUN, KOJUIEKIIMA HACEKOMBIX, Uyyelna MTULl U
3Bepeil C MNpUMepaMH pa3IMYHBIX MPUCIOCOOJICHUHM, uydesa MNTHUI[ U 3BEper
pasHbIX BHUJOB, Tepbapuu pacTeHWil ONU3KUX BHJIOB, OOPa30BaBIIUXCS
Pa3IUYHBIMU CIIOCOOAMU.

JlaGopaTtopHass pa0Gora «BbIsIBJICHHE H3MEHYHMBOCTH Yy 0COOEH OJHOrO
BUJIA».



JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHu3smMoB U HX
OTHOCHUTEJbHAS 1IEJIECO00Pa3HOCTHY.

JladopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIoMA U €€ pe3yJibTAThI

Meroasl u3ydeHHs] MakKpol’BOMIOUUH. [lalleOHTONOrMYEeCKue  METOMBI
uzydeHust dBomonuu. llepexonnsie  QopMbl U (UIOTEHETUUECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckne metronsl uzydenusi sBosronuu. CpaBHeHUE GIIOPHI |
dbayHsl MaTepuKOB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emuu. Buuabi-
SHJIEMHUKHU U PEJTUKTHI.

DOMOPHOIOTUYECKHE M CPABHUTEIHHO-MOP(OIOTHIECKUE METOIBI N3yUCHUS
3BOMIOUMH. ['eHeTHueckue MexXaHU3Mbl SBOJIOUMM OHTOT€HE3a U IOSBIICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTWUYHBIE  OPraHbL.
Pyaumentapuble  opranbl U aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHME W  MaTeMaTW4YeCKMe  METOJIbl  HM3YyYEHHsS  SBOJIIOIHUU.
['omonornunasie TeHbl. COBpEMEHHBIE METOABl TOCTPOCHHS (PUIOTCHETHICCKUX
JEPEBBEB.

XpOMOCOMHBIE MYTAIlUU U 3BOJIOLIMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTU (MpaBwUiia) BOJOUUU. [Ipunyun cmenvt QyHKYuUl.
HeoOpatumocts sBomtonnu. ApanTuBHas paguainus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUAH.

JleMOHCcTpanuu

IToptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuier u cxeMbl: «DUITOTeHETUYECKUI P JOMIAAN», «APXEONTEPUKC,
«3Bepo3yobie  smepb»,  «Creromnedanb»,  «Punuodute»,  «CemMeHHbIC
NanopoTHUKNY», «buoreorpadguueckue 30HBI 3emim», «Jlpelid KOHTHUHEHTOBY,
«Penmukth», «HavanpHble cTaguu SMOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJOTMYHBIE OpraHbl», «PyaIuMeHTHD,
«ATaBU3MBI), «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IMUMIMaH3e», «[ TaBHBIC
HaIPaBJICHUS 3BOJOLNNY, «OO0IIHE 3aKOHOMEPHOCTH SBOJIOLIUN.

O6opynoBaHue: KOJUICKIIMHU, TepOapuu, MYJSKH MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pasBUTHE KU3HHU HA 3eMJie

HayuyHble rumore3bl NPOUCXOXKACHHS >KU3HU Ha 3emie. AOHUOreHe3 H
naHcnepmusi. JloHayuHble MpeCTaBICHUS O 3apOXKICHUM KU3HU (KPEAIMOHU3M).
['unoTe3a NOCTOSSHHOTO CaMO03apOXKACHUS )KU3HU U € onpoBepkeHue onbitamu O.
Penu, JI. Cnannanmnanwu, JI. [lactepa. [IpoucxoxieHue »u3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE JTanbl HEOPraHUYECKON JBOJIFOLIUH. [Inanerapnas
(reojoruyeckas) DSBOJIONHUSA. XHUMHYECKas OJBOJIONUA. AOHOTCHHBIM CHHTE3
opraHmyeckux BeniectB u3 Heopranuueckux. OmeiT C. Mumnepa u I'. IOpm.
OO6pazoBanue mnonmuMepoB U3 MoHOMepoB. KoamepBatnas rumnoresa A. .



Onapuna, runore3a nepBu4aHoro oynboHa J[>x. XomnjaeitHa, reHeTUYECKasi TUIIOTe3a
I'. Mémnepa. Pubosumbr (T. Yex) m rumoresa «vupa PHK» V. TI'mnbepra.
®dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUctopus 3emnn u Meroasl €€ wu3ydeHus. Vckoraemble OpraHuyecKue
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHOcUTENbHAsT M aOCOJIOTHAS
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHUecKas MIKana: 30HbI, 3Pbl, IEPUOIbI, STIOXU.

Hauanbnbie sTanbl opraHuudeckor sBomonuu. [losBieHue W 3BOIOIUA
MEPBBIX KJETOK. DBOJIOIUS MeTaboM3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpemMeHHBIE MUKPOOHBIE OMOTUIEHKHM KaK aHaJor TMEPBBIX HAa 3eMiie COOOIIECTBR.
Crpomaronutsl. [IpokapruoThl U SyKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOreHe3). DBOJIOLMOHHOE TPOUCXOXKICHUE
BUpycoB. [IpoucxoxJieHHEe MHOTOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIC ATambl SBOJIOIUHU BHICIIUX pacTeHuid. OCHOBHBIE apomMop(do3b
pacteHnii. Bwixom pacreHnii Ha cymy. IlosiBieHHe CIIOPOBBIX pPacTEHHU U
3aBoeBaHue uMHU cymHd. CemeHHble pacTeHusd. [IponcxokaeHHe IBETKOBBIX
pPacTeHUM.

OcHOBHBIC ATambl 3BOJIONUHA KUBOTHOTO Mupa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. BeHjckas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie Xxopa0BbIe KUBOTHBIE. JK1U3Hb B BOJE. DBOJIOIUS TTO3BOHOUHBIX.
[Ipoucxoxnenue ampubuii u pentuinil. [IpoucxoxiaeHne MIECKOMUTAIOUUX U
ntull. [lpunnun kmrodeBoro apomopdoza. OcBoeHHE OECrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre Xu3HM Ha 3eMje MO 3paM U IMEepUoAaM: apxeul, MpOoTepO30u,
najgeo3oM, Me3030M, KaitHo30M. OOmas  XapakTepucTHKa  KiuMmara |
reoJIOTUYECKUX TiporieccoB. [losiBeHHEe W paclBET XapaKTePHBIX OPraHU3MOB.
VYrieobpazoBaHue: €ro yCIOBHUS U BIMSHUE HA Ta30BbI COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUSI — DKOJIOTHUECKUE KPU3UCHI Tpouuioro. [IpudyuHer u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOIMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus OuopazHooOpasust Ha 3emiie.

CoBpemeHHasi cuctema opraHudeckoro mupa. [lpuHnunel kiaccudukanuu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JleMoHCcTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnannanu, JI. Ilactep, 1. 1. Meunukos, A. U.
Omnapun, x. Xonxpein, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuubl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  ABOJMIOIMKW»,  «l €OXpOHOJOrHYecKas  IIKaJay,
«HauanpHble 3Tanbl OPraHUYecKoi IBOMIONUNY, «CxeMa 00pa3oBaHUS DYKApUOT
nyTéMm cumoOuoreHeza», «Cucrema >XHBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHUOPUTH), «OTHOKIETOYHBIE BOIOPOCIN,
«MHoOroknerounsie Boaopocan», «Mxwu», «llanopotHukmn», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «(CxeMa pa3BUTUA KUBOTHOIO



Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreimue», «KuieuHONOIOCTHBIEY,
«IInockue YEpBUY, «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,
«IIpecmbikaromuecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTHe )KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTue KU3HU B
Najge030MCKON dpey, «Pa3BUTHE )KU3HU B ME3030MCKOM dpe», «Pa3Buthe xu3Hu B
KaitHO30MCKOM 3pey, «COBpeMEHHast CUCTEMA OPraHUYECKOrO MUPay.

O6opynoBanue: repbapuu pacTeHUN pa3JIMUHBIX OTJIEJIOB, KOJIICKIIMU
HACEKOMBIX, BJIAXHbIC MpenapaThbl >)KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydelia NTUIl U 3BEpew,
KOJUIEKIIUA OKaMEHEJIOCTEM, IMOJE3HbIX HCKOIMAEMBbIX, MYJSKM OPraHUYECKUX
OCTAaTKOB OPraHU3MOB.

BupryanbHass Ja0oparopHas  palGora «MoxgenupoBaHUE — OIBITOB
Mumnnepa—tOpu 1o n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYEeCKUX COSTMHEHUN B
MIEPBUYHOM aTMochepey.

JlaGopaTtopuas pabGora «/3ydeHue W oOMUCAaHHE HMCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «M3ydueHne OCOOEHHOCTEW CTPOEHHUS PACTEHHUI
Pa3HBIX OTIIEIIOBY.

IIpakTnueckas padora «/3ydueHne ocoOOEHHOCTENW CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHue yea0BeKa — AHTPONOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruU. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHUsl. COBpEMEHHbBIE HAYYHBIE TEOPHUU.

Cx0/CTBO 4YelIOBEKa C KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJIO0KEHUE YEIOBEKA.
CBuzerenbCcTBA  CXOJACTBA  YEJIOBEKA C  KUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OIIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0T0-OMOXUMHUICCKHE,
noBesieHYeckre. OTIn4Uns 4eaoBeKa OT )KUBOTHBIX. [IpSIMOXO0XKIEHHE U KOMIUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBroxymue cuiibl ((hakTopbl) aHTPOMOTeHE3a: OMOJIOTUUECKHE, COLMAIIbHBIC.
CooTtHonieHre OMOTOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CcTaguu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 0OE3bSHBI
(IPOKOHCYJIBI) U PAHHUE TTOHTH/IBI — OOIIUE TIPEIAKU YeT0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPaNIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenbli, MepBble
W3TOTOBJIEHUS OpYAUM Tpyaa. YemoBeK MPSMOXOMSIIMN U NEPBBIM BBIXOJ JIFOJIEU
3a  mnpenensl  Adpuku. YenoBek redgenbOeprckuii  — 0OOmMUNA  TIPEOK
HEaHJIEPTaIbCKOr0 YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBek HeaHIepTaIbCKHAM
KaK BHJ JIFOJIEW XOJIOAHOrO KiauMmara. YenoBeK pa3yMHBIA COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpenenamu AdQpHku.
[lameoreneTnka 1 najaeoreH OMHKA.

DBOJIOIMSA COBPEMEHHOTO 4YesioBeka. EcTecTBEeHHBIN OTOOpP B MOMYJISAIIUASIX
yenoBeka. MyTanuoHHBIN Tiporiecc U nonumopdusm. [lonmynsiroHHBIE BOJHBI,



npeiid reHoB, Murpamus U «3G@dEKT OCHOBATENs» B MONYISLUSAX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckue packl. [lonsitue o pace. bonblmime packl: €BpoOIEeoOugHas
(eBpasmiickas),  aBCTpajo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3uarcko-amMepuKaHcKas). Bpems u myTu pacceieHus YelioBeKa IO IIJIaHeTe.
EnunctBo  yenoBeueckux pac. HaydHas  HECOCTOSATENBHOCTh — pacu3Ma.
[Tpucnoco6seHHOCTh 4YelOoBeKa K Pa3HbIM YCIOBHUSIM OKPY>Kaloled CpeJibl.
Binugnue reorpaduueckoit cpeabl U apedda TEHOB Ha MOpPGOIOTHI0 U
(U3HOIOTHIO YEIOBEKa.

MexancuunInHapHbIe METONLI B buznyeckon (6roornuecKoi)
AQHTPOIIOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUA U MaJCOaHTPOIOJIOTUs
YEeJIOBEUECKUX NOMyJAlUi. bruocoluanbHble UCCEIOBaHUS MPUPOJIBI YEIOBEKa.
HccnenoBanne KO3BOMOUNUHA OMOJIOTMYECKOT0 U COLMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 5. A. Porunckuii, M. M. I'epacumos.

Tabmuier U cxembl: «MeToJbl aHTPOIIONIOTUNY, «['0JTOBHONW MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB, «CKeleT dYeloBeKa W CKEJIET IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBDY, «J|BUXKYIINE CUIIBI aHTPOIIOT€HE3a)», «DBOIIOIMOHHOE
IpPEBO  4YEJOBEKa», «ABcTpajonuTek», «YenoBek  ymenslid», «YenoBek
NpAMOXOIAIININY, «JleHncoBckui yenosek» «Heanaepranpubny, «KpomMaHbOHIB,
«IIpenku yenoBekay», «ITarbl HIBOIIOLHNH YeJIOBEeKay, «Packl uenoBekay.

OGopynoBanue: MYJSDKM — OKaMEHEJOCTeH, TIPeAMETOB MaTepuaabHON
KyJIbTYpbl MPEIKOB YEJIOBEKa, penpoaykuuu (dortorpaduu) KapTUH C
MudonorndeckuMu U OUOJEHCKUMH CIO)KETaMM TPOMCXOXKJICHHS 4eJIOBeKa,
dororpadun HaX0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJICIIb
yeperna 4YeJoBeKa W Uepena IIMMIIaH3e, MOJIeb KHUCTH 4YellOBeKa M KHUCTU
IMMITaH3€, MOJEJH TOpCca IPEIKOB YEIOBEKA.

JlaGopaTtopHass padora «lV3yuyeHue o0COOCHHOCTEH CTpPOCHHUSI CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3KOJOrMYECKUX aaNTaALUA YETIOBEKay.

Tema 6. Jkosormsi — Hayka O B3aUMOOTHOLIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPYKaloluen cpeaoi

3apoxxieHue U pa3Butue 3kosiorud B Tpyaax A. ['ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum
sKoJioruu. CBsI3b SKOJIOTHH C APYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOAEHUA. DKCHEPUMEHTHI B DKOJIOTHU:
OpUpoaHbIe U JabopaTopHble. MopenupoBaHUE B OSKOJOTHMH. MOHUTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHATIBHBIN U TJI00AIbHBIMN.

3HAaYEHHWE DKOJIOTMYECKUX 3HAHUW U1 4YeJIOBEeKa. JKOJIOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3E€H 4YesjoBeuecTBa ¢ npupojon. dopmupoBanue
AKOJIOTUYECKOUN KYJIbTYpPhI U SKOJOTHUYECKOM IPaMOTHOCTH HACEJICHUSI.

JlemoHcTpanumn



[Toptpets: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuubr u cxemsl: «Pa3znensl sxonorum», «Metoasl skonorum», «Cxema
MOHHUTOPHHIA OKPYKAOIIEN CpeabD».

JlaboparopHas padora «3yuenue METO/IOB AKOJIOTUYECKHUX
VCCIICIOBAHUI».

Tema 7. Opranusmsl 4 cpea 00UTAHUA

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Knaccudukanus
AKOJIOTHYECKUX (DAaKTOPOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JEUCTBUS 3KoJornyeckux ¢axropos. lIpaBuno munumyma (K.
Mnpenrens, FO. JIu6ux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPraHHU3MBI.

AbGuotnueckue (daktopel. CBeT Kak dKojorudeckuit Qaxrop. JleiicTBue
pa3HbBIX YYAaCTKOB COJIHEYHOI'O CIIEKTPAa HAa OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pacTeHHil M JKUBOTHBIX IO OTHOLIEHHWIO K cBeTy. CHUTHalbHas poJib CBETA.
DoTonepruoan3M.

Temmneparypa kak »skonornueckuid (akrop. [eiicTtBue Temieparypbl Ha
opranu3Mbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skojoruueckuid (akrtop. IlpucnocobneHust pacteHuid K
nojaepkaHuio BoAHoro Oananca. Kmaccudukanuss pacTeHud MO OTHOLIEHHIO K
BoJie. [Ipucnocob6ienus sKMBOTHBIX K MU3BMEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3YILHAs, IOYBEHHA,
ryOMHHasT  TOJIMOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3MKO-XMMHUYECKUE
OCOOCHHOCTH Cpell OOWTaHUs OpraHu3MoB. [IpucmOCOONEHUS OPraHu3MoOB K
KU3HU B Pa3HbIX cpefax.

buonornueckue putMbl. BHemHue um BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roguyHbie puTMbl. [IprUCOCOOJEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennoie ¢Qopmbl opranuzmoB. lloHatne o ku3HEHHOH (opme.
XKuznenusie popmbl pacTeHUI: AEpeBbsl, KyCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a3pOOHOHTE. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HHU.

buotuueckue (bakTOopHI. Bunanl OMOTUYECKUX B3aMOJICVICTBUMN:
KOHKYPEHIIUS, XUITHUYECTBO, cUMOHO03 U ero (gopmsl. [lapasutusm, koonepauus,
MyTYaJu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxyieOHn4ecTBO). Herpoduueckue
B3auMojelcTBUsl  (Tomuueckue,  (opuyeckue, (pabpuueckue).  3HaUEHHUE
OMOTHYECKUX B3aUMOJICUCTBUU JJIS CYILIECTBOBAHUSI OpPraHU3MOB B Cpejie
obutanus. [IpMHIMI KOHKYPEHTHOTO UCKJIIOUEHUSI.

JemoHcTpanuu

Tabmuubpl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIHEKTpY,
«OKOJOrM4eCKUE TPYIIIbI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTHYECKUE aJanTaluu



KUBOTHBIX», «Cpenbl oOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrHYECKUE PUTMBDY,
«Kuznennole  (Gopmbl  pacteHuid», <« KuzHeHHbIe  (OPMBI  JKUBOTHBIXY,
«9KOocucTEMA IHUPOKOIMCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOrO Jecay, «llenu
NUTaHUs», «XunHudecTBo», «llapazutusmy, «Konkypenius», «Cumounosy,
«KomMmeHncanmmszmy.

O6opynoBanue: repbapuu pacTEHUNW U SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3IMYHBIX HKOJOIMYECKUX (DaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETONIOOMBBIC, TEHETIOOUBBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE pacTeHUs, TepOapuu U KOJUICKIIMH TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHH, dyydesa MTUIl U 3Bepei, repodapuu
pacTeHuii, OTHOCSIIMUXCSA K rurpopurtam, kcepoduram, me3opuram, KOMHATHBIC
pacTeHus JaHHBIX TPYIII, KOJJICKIIUUA KHBOTHBIX, OOMTAIONINX B Pa3HBIX CpelIax,
repbapuy M KOJUICKIIMM pPAaCTEHUHW U SKUBOTHBIX, OOJAJAIOIIMX YepTamMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUW KHU3HU, TepOoapuu u
KOJUIGKIIMM PACTEHWH W JKUBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (POPM, KOJUICKIIHH
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BbIsIBICHHUE TMPUCTIOCOOJICHUNH OpPraHu3MOB K
BIIUSIHUIO CBETA.

JladopaTtopHas pabora «BpIsBIeHUE MPUCTOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD».

JlabopaTopHas pabora «AHATOMHUYECKHE OCOOEHHOCTH pACTCHHH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Jxkos10orust BUA0B U NMOIMYJISALMA

DKOJIOTUYECKHE XapaKTEPUCTUKHU MO yJIALINH. [onynsius Kak
Ouomnorudeckas cucreMa. Poiib HEOMHOPOHOCTH Cpefbl, (pU3ndecKux 0aphepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPbI
nonyyisinuii. OCHOBHBIE TMIOKAa3aTeld TMOMYJSLUHUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi W TMOJOBasg CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEpPTHOCTb, MUTpaLUS.

DKkojiornyeckas CTpykrypa nomyisuuu. OLeHKa YHCIEHHOCTU MOIYJIALMH.
JlnHamMuyka monysisiuuu U €€ peryisuusa. bUOTMYECKHH MOTEHUMA IOMYJIALWH.
MopgenrpoBaHue JUHAMUKHU onysiuun. KpuBble pocTa YMCIEHHOCTH MOIYJISIUU.
KpuBbie BbDKMBaHUWA. Perynsius YWCICHHOCTH TOMYJSAIUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT MIIOTHOCTU. DKOJIOTMUECKUE CTPATETuu BUIOB (I- U
K-cTparerun).

[lonsitTue 00 3KoNOrMYecko Huile Buaa. MecrooOutanue. MHoromepHas
Mozenp dKojmorndyeckor HumM Jx.M. XarumHcona. Pa3Mmepsl 3KOJIOrMYecKoin
Huwm. [loTeHnnanpHas U peain30BaHHAS HULIH.

Bua kak cucrema mnonynanui. Apeanbl BUAOB. BuIbI M UMX >KU3HEHHbBIE
CTpaTeruu. JKOJIOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MHUrpalMi KUBOTHBIX. buonornueckue
WHBA3UHU YYKEPOJHBIX BUIOB.

JlemoHcTpanumn



[Toprper: Ix. M. XaT4uHCOH.

Tabmuubpl U CXeMbl: «ODKOJIOTHYECKHE XapaKTEPUCTUKU MO,
«IIpocTpancTBeHHass  CTpykTypa nonyisanuu», «Bo3pacTHble  nHUpaMuibl
nonyysanuny, «CKOpOCTh  3acelieHHs] TOBEPXHOCTH  3€MJIM  Pa3JIMYHBIMU
opranuzmammny», «Mojenp s3xonorndeckord Humu [x. M. Xatuunconay.

O6opynoBanue: repdbapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopuas  pabora  «llpucnocoGneHus ceMssH  pacTeHHH K
pacCeIECHUION.

Tema 9. Jkos10orus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsa3UM MEXIy
OpraHu3MaMu B OMOLIEHO3€.

OxocucteMa kak oTkpbiTas cucrema (A. Ix. Tencnu). DyHKUHMOHAIBHbBIC
OJIOKH OpraHuM3MOB B HKOCUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue unenu u cerd. AOuUOTHUECKHE OJIOKU
skocucteM. [louBbl U MBI B 3k0ocucTeMax. KpyroBopoT BemeCTB U MOTOK SHEPTHH
B OKOCHCTEME.

OcHOBHBIE  TOKa3aTeaM  JIKOCUCTEMBL. buomacca W mpomyKuws.
DKOJOrMuecKue MUPaMHIbl YUCeN, OMOMACChl U YHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoixu. Duykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX T[PUYUHBL. AHTPOIIOI€HHbIE BO3JACHCTBHUS Ha
cykueccuu. Kimmmakcnoe coobiectBo. buopasHooOpasue 1 noiaHoTa KpyroBopoTta
BEIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

[IpupoaHbIle 3KOCUCTEMBI. JKOCUCHEMbL 03€D U peK. DKocucmemvbl Mopell U
oKkeanos. Ikocucmemvl MyHOp, J1eco8, Cmenet, NYCMbiHtb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucreMa. ArpoueHos3. Pazmmuns
MEKy aHTPOIIOT€HHBIMU U MPUPOITHBIMH YKOCUCTEMAMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
dnopa u dayna. CunanTponuzauus Topojckod (ayHel. buonoruueckoe u
XO3SIIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMUPOBAHMS OCHOBHBIX B3aMMOJIEUCTBUI OpPraHU3MOB B
aKkocuctemax. Ponv kackaowozo 3ghghexkma u 6ud08-30upuxamopos (Kirouesvix
8U008) 6 hyHKyuonuposanuu skocucmem. IlepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEKHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIUUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPONIOTEHHBIX BO3JICUCTBUIA.

Mexanusmol 8030elcmausl 3aepA3HEeHUU  pPA3HbIX Munoe Ha
CYOOP2aAHUIMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbl ~ IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€lCMBUSL.
MeTtoa0J10THsi MOHUTOPHHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX IKOCUCTEM.

JemoHcTpanuu
[Hoptper: A. JIxk. Tencmu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHoza»,  «IDKocucTeMa

IMUPOKOJIUCTBCHHOI'O JICCA», «DKocucTeMa XBOMHOI'O Jecay, (((DYHKI_II/IOHEUIBHBIG



IpyNnbsl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEMEY,
«Ilenu nutanus (macTOUIIHAS, ACTPUTHASN )Y, «DKOJIOTMYECKAs MUpaMUIa YUCEID»,
«IKonoruyeckasl nupamuyia OMOMacchDy, «IKOJOTUYECKas MUpaMuia YHEPTUN»,
«O0pazoBanue 6osota», «llepBuunas cykueccus», «BoccraHoBnenue seca mocie
noxkapa», «JKOocucTeMa o03epay», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
SHEPruu B arporeHo3ey, «[Ipumepsl ypOoskocucTem.

O6opynoBanue: repbapur pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Yydelia NTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBApUYM KaK MOJIEIb
9KOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBDY.

JlaGopaTopHass paGora «V3yueHue pazHOOOpa3us MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKcKypeusi «DKCKypcUsl B TUITMYHBIN OHOreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJJOJbHBINA WM MMOMMEHHBIHN JIYT, 03€p0, OOJIOTO)».

JKckypeusi «IKCKYpCcUs B arpo’KOCUCTeMy (Ha Moje WM B TEIUIMYHOE
XO03SIUCTBO)».

Tema 10. buocgepa — riodanbHas 3KocucTEMA

buochepa — oOmieruranerapHas o0ojouka 3eMJM, TJ€ CYIIECTBYET WIH
CyIIIECTBOBaJA KU3Hb. PazBuTue npejicTaBienuii o ouocdepe B Tpynax 3. 3rocca.
VYuenune B. U. Bepnaackoro o 6mocdepe. O6aactu 6uocheps! u e€ cocran. XKupoe
BelIecTBO Ouochepsl U ero PyHKIUH.

3aKOHOMEpHOCTH cylnecTBoBaHusl 6rocheprsl. OcodbeHHocTH OMochephbl Kak
rJ100abHOM dKocucTeMbl. JJnHaMuueckoe paBHoBecue B buocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXUMHYECKUE IUKIIBI (YTiepoaa, a30Ta). PUTMUYHOCTD SIBICHMIM
B Onocdepe.

3oHasbHOCTh OWochepsl. [lonarue o Ouome. OCHOBHBIE OHUOMBI CYIIU:
TYHJIpa, XBOWHBIE JIECA, CMEIIAaHHBIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHY, TPOMTMYECKUE JIECa, BHICOKOTOPhs. KiuMar, pacTUTENbHBIN U KUBOTHBIM
MUp OMOMOB CYIIIH.

CtpykTypa u HYHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHITAAa 1
ouochepHbIX QyHKITUM.

JdeMoHCcTpanumn

[Toptpertsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «['eocdeprsr 3emum», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepona B mnpupone», «KpyroBopor Kuciaopoja B MNPUPOIE»,
«KpyroBopot Boabl B npuponae», «OcHOBHbIE OMOMBI cymmny, «Knumatuueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBaHHay, «IIycTeiHmY, « Tponuyueckuii ecy.

O6opynoBanue: repdbapuu PaCTeHUH pa3HbIX OMOMOB, KOJIICKITUH KUBOTHBIX.

Tema 11. YesioBeK U OKpy:Kal0IIas cpeaa

OKOJIOTMYECKHE KPU3HCBI M MX NPUYMHBL. Bo3aeicTBue uenoBeka Ha
ouochepy. 3arpszHenue Bo3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE



BOJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3meHeHne kiuMara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENHHBIN U JKMBOTHBIM Mup. OxpaHa
PaCTUTEILHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPHUHIUIBI OXPaHbl MPUPOJIBI.
Kpacubie kuHuru. Oco0o oxpansembie mnpupognsie Tepputopuu (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THUECKUE TTAPKH.

OCHOBHBIC TIPUHIIMIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECCTBA W IIPHPOJIHI.
PaunoHanbHOE ~ MPUPOJONONIB30BAHME M COXpaHEHHE  OMOJIOrMYECKOro
pazHooOpasus 3emim. OOmme 3aKOHOMEPHOCTH TJI00AbHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCA U €r0 BEPOATHBIE MTOCIIECTBHUS.

Pa3BuTne METOJOB MOHUTOPWHTA Pa3BHTHS ONACHBIX TEXHOTCHHBIX
nponeccoB. Cucmemuvie ucciedosanusi nepexooa K pecypcocbepezaroujeri U
KOHKYPeHmOoCcnocoonou snepeemuxe. buonoesuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaiowue OOCMyn K
ungopmayuu NO  COCMOSHUIO OMOeNbHblX U008 U Kkocucmem. (OcCHOBbL
aKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JleMoHCcTpanuu

Tabmuet  u cxeMbl:  «3arpsisHeHue  atMocepsl»,  «3arpsi3HEeHue
ruapoceps», «3arpsizHeHue NouBb», «llapHukoBbIl  3PdekT», «Ocobo
OXpaHsieMble MPUPOHBIE TEPPUTOPUNY, «MOJIeTTH YIIPaBISIEMOTro MUPa.

O6opynoBanue: ¢ororpadunr oXpaHsSEeMbIX pacTEHUNW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATbI

OI'OC COO ycraHaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUCS TPOrpaMM CpPEAHEro OOINero o0pa30BaHUs: JIMYHOCTHEIC,
METaNpPEeAMETHBIE U ITPEAMETHBIE.

B cTpyKkType JIMUYHOCTHBIX PE3YIbTAaTOB OCBOEHUS MPOTrPAaMMBbI IO OUOJIOTUHU
BBIJICTICHBI CJIEYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIONUMHUCS POCCHUMCKOM
rpaXXAaHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOMpENENeHUI0, Haiuyue momueayuu K  OOydeHUIO  OWOJIOTHUH,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH HA OCHOBE
KJIFOUYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPATULMK PA3BUTHS OHUOJIOTHYECKOTrO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JNEATENBHOCTA [IEHHOCTHO-CMBICIIOBBIMU ~YCTAaHOBKAMH, TPUCYIIAMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluuyue  NpasoCO3HAHUS  DKOJOTHYECKON
KYJBTYPbI, CHOCOOHOCMU CMABUNb TIEIIA U CTPOUTH KU3HEHHBIE TUIAHBbI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl 1O OHMOJIOTUU JOCTUTAKOTCS
B €IMHCTBE Yy4e€OHOM U BOCHUTATEIILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMHA POCCUUCKAMU COLMOKYIbTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHSATHIMU B OOIIECTBE MpPaBUJIIAMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHWSA, CAaMOBOCIUTAHUSA H
CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA U
YBXKEHUS K 3aKOHY W MPABOIOPSAKY, YEIOBEKY TPyJa U CTapIIEeMy MMOKOJICHUIO,
B3aMMHOTO YBaXCHUS, OCpPE)KHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACJCIAUIO H
TpaJIuLUAsIM MHOTOHALIMOHAIIBHOTO Hapoaa Poccuiickoii denepanuu, npupone u
OKpYKarollen cpee.

JImaHOCTHBIE pE3yJabTaThl OCBOSHUSA Yy4deOHoro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIMMUXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOINEeCTBa, paCHIUpPEHHE KU3HECHHOTO
OMbITAa W OMbITA JCSITEILHOCTH B IMPOLIECCE Pealu3alid OCHOBHBIX HAIPaBICHUM
BOCIIUTATEIILHOM JESATEILHOCTH, B TOM YMCJIE B YACTH:

1) rpa;kaIaHCKOr0 BOCIIATAHMS

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3UIIUHA O0YUAIOIIEroCsl KaKk akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0 00IIEeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHA W TTPaBOIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATENIBHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUH YUY€OHBIX W TO3HABATEIbHBIX 3aJ1ay, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ~ ONpPEACNSATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMO/ICHCTBHUSA JIIOJIEH C pa3HBIMU YOCKIICHUSIMH, KyIbTYPHBIMU LIEHHOCTSIMU U
COLMAIIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHUS
yueOHBbIX, TI03HABATEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXXUTEJIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB TMpU OOCYXJIEHUH CIHOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTB K TYMAHUTApPHOMN U BOJIOHTEPCKOMN AEATENBHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUSI K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH IEpEN
Ponuuou, ropmoctw 3a cBoM Kpau, cBOWO PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIUIOE U HACTOSAIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEINIO U MAMSTHUKAM ITPUPOIBI,
NOCTHMXKEHUAM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPY/IIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJT POCCUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pazBuTHE OWOJIOTHHU, TOHUMAHUS 3HAUYCHHUs] OHOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPO/IBI, B KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

ujeiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIYK€HHUIO W 3ammte (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOI0 HAPO1a;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIAaJIa B MOCTPOCHUE YCTOMYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHS LIEHHOCTEM CEMEUHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu HapoJoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYash ACTETUKY ObITa, HAYYHOIO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHMIA;

MMOHUMAaHHUE SYMOLMOHAIIBHOTO BO3AEHCTBUS JKUBOM MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPEMIJICHUE
MPOSBIISITH KAUECTBA TBOPUECKON JIUYHOCTH;

5) ¢usuyeckoro BocnuTaHuA, (POPMUPOBAHMS KYJIbTYPbl 310POBbSl U
IMOIMOHATBHOr0 0J1aronmoJIy4us:

MOHMMAHUE U peanu3anus 370pOBOro M 0e30macHoOro oopasza KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMpPaBUI U HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUW W OTIbIXa, peEryisipHas Quanyeckas



aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE [IEHHOCTH NpaBUJ HWHAMBUAYAJBHOIO M  KOJUIEKTHUBHOI'O
0€30MMacHOr0 MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCICACTBUM M HEMPUATHUS BPEIHBIX MPUBBIUEK (ymoTpeOIeHus
QJIKOT0JISI, HAPKOTUKOB, KYpEHUSI);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAHWE LICHHOCTU MacTEPCTBA, TPY10It00HUE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CaMOCTOSITEIHLHO
BBITIOJIHSITh TaKYIO JICSITEIHHOCTD;

WHTEpPEC K pa3NmuyHbIM cdepaMm mpodeCCHOHATLHON ACSITEILHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiell mnpodeccun U peaJru30BbIBATH
COOCTBEHHBIE JKU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpA3OBaHHMIO Ha
NPOTSHKEHUU BCEW JKHU3HU,

7) 3K0JI0Oru4€eCKOro BOCIUTAHUSA

AKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K NPUPOJE KaK HCTOUHHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKOM KYyJIbTYphl: MNPUOOPETCHUE OMBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM MX BO3MOXHBIX TIOCJIEICTBUN IS
OKPYKAIOIIEH CPEBI;

OCO3HAHUE TJI00aTBLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM W MyTed uX
peuieHus;

CIIOCOOHOCTh HCIOJB30BaTh MPHOOpETaeMble MPU HM3YYCHUH OUOJIOTUU
3HAHUS W YMEHUsSI TpU peHIeHUU TPoOJIeM, CBSI3aHHBIX C palliOHATbHBIM
IPUPOJIONIONIb30BaHUEM  (COOIIO/ICHUE  TpaBWJI  TOBEJAEHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHHE pPaBHOBECHS B DJKOCHUCTEMaX, OXpPaHYy BHJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKarOIIEH
IPUPOTHON Cpesie, YMEHHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE HKOJIOIMYECKUE
MOCJIE/ICTBUS MPEAIIPUHUMAEMBIX TEUCTBUU U MPEAOTBPAILLATH UX;

HaJM4Yue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHUS, SKOJIOTMYECKOU KYIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMU B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLHUAIBHOU
MPaKTUKE, TOTOBHOCTU K Y4aCTHIO B IPAKTUUYECKOUN JEATEILHOCTU SKOJIOTMYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI' 0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEI'0 MECTA B MOJUKYJILTYPHOM MUPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOM W YWTATEILCKOW KYyJIbTYpPhl Kak CpEACTBa
B3aMMOJICICTBUSI MEXY JIFOIbMU U MO3HAHUS MUPA;



NOHMMaHUE creuu(pUuK OHOJIOTMM Kak HayKd, OCO3HaHHA €€ poJid B
(OpMUPOBAaHUN PALMOHAIBHOIO HAYYHOTO MBILUICHHS, CO3JaHUU LIEJIOCTHOIO
IPEJCTABIECHUSI 00 OKPY)XKAIOIIeM MHUpPE KaK O €IMHCTBE IPUPOJbI, UEJIOBEKA U
obmiecTBa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHHUu MpolseM
COXpaHEHUs] TPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHOJIOTUU JJIsi COBPEMEHHON LMBHJIM3ALUU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelmaTb pPEeCypcHble  MpOOJEeMbl  Pa3BUTHUSA
YeJI0BeUECTBa, MOMCKA MyTel BhIXO/a U3 TJI00ATbHBIX SKOJIOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYPCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJOTMYECKMX 3HAaHMM B LENsX
MOBBIIIEHUST O0IIEeH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM YacTu (HYHKIIMOHAIBLHOW T'PaMOTHOCTH OOydaromuxcs, (GpopMupyemMoit
IpY U3y4EHUU OMOJIOTHH;

MOHMMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIIONb30BaTh IOJydaeMble 3HAaHUS U1 aHalu3a H
OOBSICHEHMSI SBJICHUI OKPYXKAIOILEr0 MUPA U MPOUCXOASIIUX B HEM HU3MEHEHUH,
YMEHHE JenaTb OOOCHOBAaHHBIE 3aKJIOYEHHS HA OCHOBE HAay4YHbIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJyYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
pelieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIIUsX;

OCO3HAHME LEHHOCTUM HAYYHOW JEATENbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUW MO OHOJOTHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHHUS y4deOHOro mnpeamera «buonorusy»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyYAIOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIC MOHATHUS, OTPAKAIOUIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUUPUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTUsl, SBJICHHUE, MPOIIECC,
cUCTEeMa, Hay4dyHbIH (DaKT, MPUHILMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIOBaHue,  HAOJIOJeHHWe, U3MEPEHHe,  JKCIEPUMEHT U JpYrue);
YHUBEpCAJbHbIE Yy4eOHbIE JeUCTBUSI (MO3HABaTelbHbIE, KOMMYHUKATHUBHEIE,

PEryNATHBHBIE), o0ecneynBaroIme dbopmupoBaHue (yHKIMOHAIBHOM
IPaMOTHOCTM M COLUUAIBHOM KOMIETEHUHWH OOydaroluxcsi; CHOoCOOHOCTb
o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHWS W  YHUBEpPCAIbHBIC yueOHbIE JCHCTBUS B
M03HABATEJIbHOW M COIMAIIbHOW TTPAKTHUKE.



B pe3ynprare wu3yuyeHus OMONOTMM Ha YpPOBHE CpEIHEro OOLIEro
oOpazoBaHusi y oOydaromierocss OyayT cpopMHUpOBaHbl  IO3HABATEIbHBIC
YHUBEpCaJbHbIE y4eOHbIE 1eWCTBUS, KOMMYHUKATUBHbBIEC YHUBEPCAILHBIE YUeOHbIE
NEUCTBUSI, PETYJATUBHbIE YHUBEpCAJIbHbIE YueOHBIE JCHCTBHUS, COBMECTHas
JeSITebHOCTb.

MertanpeaMmeTHble pe3yibTaThl OCBOEHUS NPOrpaMMBbl CPEIHEro OOLIero
00pa30BaHUs JOJIKHBI OTPAXKATh:

OsguaeHue YHHUBEpPCAJbHBIMHU y4eOHbIMH NMO3HABATEJbHBIMHU
NEeUCTBUAMM:

1) 6a3oBbIe JJOruYecKue el CTBUA:

CaMOCTOATENFHO  (OPMYIMPOBAaTH M aKTyaIM3HpPOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHUS, KJIaCCU(PHUKAIIUU, 0000IIEHHS), pACKPBIBATH CMBICII
OMOJIOTMYECKUX TMOHSITHI (BBIIEIATh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C APYTUMU NOHATUSMM);

OIpeNEeNsATh IENN JeATEIbHOCTH, 3ajaBasi IMapaMeTpbl M KPUTEPUU UX
JOCTHKEHHSI, COOTHOCUTD PE3YyJIbTAaThl IEATEILHOCTHU C MOCTaBICHHBIMU HEISAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS Ul OOBSCHEHUS (PAKTOB U SIBICHUN
YKUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXJEHUS (MHIYKTUBHBIC, JEIYKTUBHBIE, 110
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM M IPOTUBOPEUYHUS B pPaccMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKTIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJbHBIE  CpeICTBa s IPEICTaBICHUS
CYLIECTBEHHBIX CBSI3el M OTHOIIECHUN B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  Pa3HOTO  pOJA,  BBIABICHHBIX B Pa3JIMYHBIX
UH(POPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabaThiBaTh IUIaH pelIeHUs MpoOJIeMbl ¢ YYETOM aHaIM3a UMEIOUTUXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIEACTBUI 1€ATEINbHOCTH;

KOOPJAMHUPOBATh U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBIIIJIEHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHUA:

BJIaJIETh HABBIKAMU Y4€OHO-MCCIIEI0BATEIbCKON U MMPOCKTHOM JEeSITebHOCTH,
HaBbIKaMHM  pa3pelieHuss MpoOieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOUCKY METO/IOB PEIICHHSI MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHBIX METOAOB [MO3HAHUS;

UCIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH IO MOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEepPIpeTalud, MPeoOpa3oBaHUI0 W TMPHUMEHEHHIO B y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIE IIPU CO3AAHUU Y4EOHBIX U COLIMANIBHBIX IIPOEKTOB,;



dbopMUpOBaTh HAYYHBIN TUI MBIILUICHUS, BIaJACTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMU U METO/IaMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESITEIbHOCTU U )KM3HEHHBIX CUTYALIUX;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3Yy €€ pelIeHUs, HaXOAUTh apryMEHThl AJisl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a71aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYCHHbIE B XOJA€ pEIIeHHWs 3a7add  pe3yJbTarhl,
KPUTHUYECKU OLICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IEJICHANIPABICHHBIM TOUCK TEepeHoca CPEelICTB M CIOCOOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBbHYIO M MPAKTUYECKYIO 00J1acTH
KU3HEACSITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WJIEH, MpEAJiaraTb OpPUTHHAIBHBIC MOAXOJbl M PEIICHUS,
CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIONINE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uaopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMH (TEKCTE€ YU4EOHOTO
nocoOus, HAy4YHO-TIONYJISIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBApSX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIU3UpOBATH
UHGOPMAINIO PAa3TUYHBIX BUAOB B (HOPM MPECTABICHUS, KPUTUIECKU OI[CHUBATh
e€ I0CTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

bopMynupoBaTh 3aPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
otbope Ouosornueckorl uHGOpMaIUU, HEOOXOIUMON ISl BBIMOJHEHUS Y4EOHBIX
3ajay;

npUOOpETaTh OMBIT HCIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIB30BaHUS PA3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHUS
Oouosornueckoi nHpopMaluu (CXemsbl, TpadUKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyeCcTBE CpEICTBA Mpu pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TNPUMEHATb XUMHUYECKUE, (QU3nYecKue u
MaTeMaTU4YeCcKHe 3HaKU W CUMBOJBI, (OpMYJIbl, aOOpeBHATYpPY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJleTh ~ HABbIKAMU  PACMIO3HABaHUS W 3allUThl  MH(OpMaluu,
UH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

1) obuienme:



OCYIIECTBJIATh KOMMYHHUKAIIUH BO BCceX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WJIM JUCKYCCHUU MO CYIIECTBY OOCYKJaeMOl TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCUTEIBHO BBINOJIHEHUS NpeiaraeMomn
3aJ]a4uM, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3ULUHN JIPYIMX YYaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaJbHBIE CpEACTBA OOILEHUS, IOHUMAaTh 3HA4YECHUE
COLIMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU crioco0aMu OOLIEHUS U B3aUMOJCHCTBHS, MOHUMATh
HaAMEpEeHUs JIPYrux JIOAEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM (hopMe GopMyIHpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOKO TOYKY 3pPEHHUS C HMCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eATeJbHOCTh:

NOHUMATh W HCMOJb30BaTh MPEUMYILECTBA KOMAHIHON M HMHIUBHAYaIbHOM
paboTHI NMPHU pelIeHUH OMOJIOTHYECKOM MPpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYNIOBBIX (HOPM B3aMMOCHCTBUS NPU PELICHUU YUYeOHOM 3a7auu;

BbIOMpAaTh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUU C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0r0 4JI€HA KOJJIEKTHBA;

OPUHUMATh IETd  COBMECTHOM  JCSITENbHOCTH, OpraHW30BbIBAaTH U
KOOPJIMHUPOBATh JEHCTBUS MO €€ IOCTHKEHUIO: COCTaBIATh ILJIaH JEWCTBUH,
pacripeiesisiTh poJid ¢ y4ETOM MHEHHMH Y4YaCTHHMKOB, OOCYXKJaThb pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIa/Ja M KaXJOro y4JyaCTHMKAa KOMaHAbl B
OOIIMI1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHWBATh HACH C TMO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKONW 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMUYECKOE TOBEJACHHE B PANIUYHBIX
CUTYaLUsIX, TPOSBIISATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

OBy1ajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHMS JUIsl BBISIBICHUS MpoOJiieM U HX
pelIeHUs B )KMU3HEHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKU B CBOMX JICHCTBHUSX M MOCTYIKax MO OTHOIIECHHUIO K >KUBOHM MPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYXKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBJISATH MO3HABATEIIbHYIO JEATEIbHOCTh, BBISBIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NESITEIbHOCTU U )KU3HEHHBIX CUTYalLIUsX;

CaAMOCTOATEJIbHO ~ COCTABJIATH IUJIaH peHIeHUs NpolbjaeMbl ¢ y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIMOYTEHUIA;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

paclupATh paMK1 y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;



JieJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHNE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHOCcOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW HPYAHULIUU B
pa3HbIX O0O0JIACTSAX 3HAHUM, NOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIbTATOB LENM;

BJQJIETh  HABbIKAMM  TO3HABAaTEIbHOM  pe(reKkcuu Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENBHBIX IPOLECCOB, WX pE3yJbTATOB H
OCHOBaHMil, UCHONB30BaTh MPUEMBI pe(IieKCUU 7Sl OLEHKH CUTYyallud, BBIOOpa
BEPHOI'O PELICHMUS;

YMETh OLEHMBATh PUCKM M CBOEBPEMEHHO IPUHMMATh PELIEHHs II0 HX
CHIKEHHIO;

IIPUHUMAaTh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YJIbTATOB
NEATEIIbHOCTH,

3) npuHsATHE CeOs1 U IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeJIOBEKa.
NPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaTbl OCBOCHHS COACp)KAHHUS yueOHOro IpenMera
«buonorus» Ha yrayOJEHHOM ypOBHE OpUEHTHpPOBaHB Ha obOecreyeHue
npopwibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM  BKJIHOYAIOT:
cnenu@uueckue sl OUOJIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIOCOOBI AEHCTBUH 110
OCBOCHHIO, UHTEPIPETALNN U MPEOOPa30BAHUIO 3HAHUN, BUJbI JIEATEIBHOCTU MO
MOJIYYEHHUIO HOBBIX 3HAHUH M MX MPUMEHEHUIO B PA3IMUHBIX YU€OHBIX, a TAKXKE B
peaNbHBIX XU3HEHHBIX CUTyauusx. [IpeameTHbie pe3ynpTaThl MPEACTABICHBI IO
rojilaM U3y4eHHUsl.

[IpenmeTHbIe pe3yabTaThl OCBOEHHs ydueOHoro mpenmera «buomorus» B 10
Kjlacce JOJKHBI OTPAXKaTh:

C()OPMUPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B
MO3HAHWHM  3aKOHOB  MPHUPOJABI U  PEIIEHWH TpodJieM  paluoOHAIBLHOTO
IPUPOIOIIOIB30BAHUS, O BKJIA/IE POCCUMCKUX U 3apyO€XKHBIX YUEHBIX B pPa3BUTHE
OuoJjoruu;

BJIQJICHUE CHUCTEMOW OHWOJIOTMYECKMX 3HAHWH, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAralonife OUOJIOTMYECKUE TEPMUHBI W TOHATHUS (KHU3Hb, KJIETKa,
Opranu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJALMsS, CaMOBOCIPOU3BEIACHUE,
HACJIe/ICTBEHHOCTb, M3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTHYECKHE TEOpUU



(knetounas Teopus T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpoMocomMHas Teopus
HacneAacTBeHHocT T. Moprana), ydyenus (H. W. BaBunmoBa — o0 1eHTpax
MHOTOOOpa3usi ¥ MPOUCXOXKIEHUS  KYIbTYPHBIX  PAaCTEHM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOrO IMOKOJCHHS, PACIIEIICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanuss [.  MeHngens, TOMOJOTMYECKUMX DPSIOB B
HACJICICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJAaMHM HAyYHOTO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIEAOBAHUSX JKUBBIX OOBEKTOB (OINMHCAaHHWE, W3MEPEHUE,
HaOJI0/IeHUE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCIE
OaxTepuii, rpuOOB, paCTeHU, >)KUBOTHBIX U YEJIOBEKA, CTPOECHUS OPraHOB U CUCTEM
OpPraHOB pAacCTEHUM, KUBOTHBIX, YEJIOBEKa, IPOLUECCOB KU3ZHEIEATEIbHOCTH,
MIPOTEKAIOIINX B OPraHU3Max PACTCHHM, KUBOTHBIX W UEJIOBEKA, OMOIOTHICCKUX
IpolieccoB: oOMeHa BellecTB (MeTaboJu3M), TPEBpaIlieHUs dHEPruu, OpOKEHUs,
aBTOTPO(HOTO U TreTepOoTPOPHOro TUIOB MHUTAHUA, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, MEi03a, raMeTorenesa, ’MOprUoreHesa, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAUBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOreHE3a),
B3aMMO/JICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOI0 0TO0PA;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3M MEXIY OpPraHOMJIAMH KIETKH U HX
GYHKIMAME, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH W UX (DYHKIUIMH, MEXITY
opraHaMM M CHUCTEMaMHU OpPraHOB Yy pPacCTEHUMU, >KUBOTHBIX W 4YEJIOBEKa U HX
GYHKIIUAME, MEXIY CHUCTEMaMH OPraHOB W WX (QYHKIHMSAMHU, MEXIY dSTarnaMu
0oOMEHa BEIIECTB, ATAlaMU KJIIETOYHOTO IMKJIA ¥ KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
TanaMy SMOPUOHAIBHOIO PAa3BUTHS, TEHOTHUIOM U (PEHOTUNIOM, (PEHOTUIIOM U
dakTopamMu cpeasl OOUTaHUS;

YMEHUE BBISABIISITh OTJIWYUTEIbHBIC TTPU3HAKU KUBBIX CHUCTEM, B TOM UMCIIC
pacTeHuil, >)kKUBOTHBIX U YEJIOBEKa,;

YMEHHE HCMHOJb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIMKY JUIsl IOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE pelaTh OMOIOrMYECKUE 3a/1a4H, BBISBISATh IPUUMHHO-CJIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMbIMU OMOJOTHYECKUMHU MPOLIECCAMU U SIBICHUSIMU, JIeTIaTh
BBIBOJIbI U MIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBITOIHATH JIA0OPATOPHBIE U MpPAKTUYECKHE PAOOTHI, COOMIOAATH
paBuiia MpHu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPSITh UX HAKCIEPUMEHTAIHLHBIMU
cpenctBamu, (HOpMyIHpys 1edb HCCISAOBAHUS, aHAJU3UPOBATh IOJTyYEHHBIC
pe3yNbTaThl U JACNaTh BHIBOIBI;

YMEHHE Y4acTBOBAaTh B YUE€OHO-HCCIEI0BATEIbCKON paboTe mo Ouojoruw,
AKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W



HY6HI/I‘IHO NpCaAcCTaBJATh IMOJIYYCHHBIC PE3YIbTAThI Ha YUCHHUYCCKUX

KOH(pepeHIusX;
YMEHHME OLIEHUBATH JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
obmactu  OuoloruMu M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE

OIUTIOJIOTBOPEHME, HAMpPABIEHHOE M3MEHEHHWE T'€HOMAa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccruoHaIbHOM
NESATeIbHOCTH B 00JIacTH OWOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOT'0 XO3WCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YIIyOJIATh MO3HABATEJIbHBIHI
MHTEpEC, HAIIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OPOAODKEHHE  OUOJIOTMYECKOro  00pa3oBaHUsl B OpPraHU3alUsIX CPEIHEro
po(ecCHOHaTBLHOTO U BRICIIIETO 00Pa30BaHMUSI.

[IpenmeTHble pe3ysibTaThl OCBOEHUS ydyeOHoro mpenmera «buonorus» B 11
Kacce JTOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUA O MECT€ W POIH OWOJOTMH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUpPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOM
KapTUHBl MHpA, B IO3HAHUHM 33aKOHOB NPHUPOABI M PEIICHHH 3KOJOTMYECKHUX
MpoOJeM 4YeJlOBEYEeCTBA, a TaKKE€ B PEHIEHMH BOINPOCOB PALMOHAIBHOTO
IPUPOJIOIIONIB30BAHUS, U B (POPMUPOBAHUHN LIEHHOCTHOTO OTHOILEHUS K MPUPOJIE,
OOLIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apYOEKHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTUY;

YMEHUE BIAJETh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIHOYAET
ONpeeNieHUs] M TOHUMAaHHUE CYIIHOCTH OCHOBOMNOJArarouux OHWOJIOrHYECKUX
TEPMUHOB WM TOHATHM (BHJ, dKOCHCTeMa, Ouocdepa), OMOIOTHYECKHUE TEOPUHU
(aBomroumoHHas Teopus Y. JlapBuHA, CHHTETHYECKAs TEOPHs 3BOIIOLUN), YUEHUS
(A. H. CeBeprioBa — 0 myTsx W HarpablieHusiX sBostoruu, B.W. Bepnaackoro — o
ouocdepe), 3aKkoHbl (TeHeTHUYeckoro paBHoBecus Jx. Xapau m B. BaitaOepra,
3apoabiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKOW MHUpaMuIbl YHEPrum), rumore3bl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIAJE€Th  OCHOBHBIMM  METOJAaMH  HAy4YHOIO  TIO3HAHUS,
UCIOJIb3yEMbIMU B OMOJIOTMUECKUX UCCIEAOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, M3MepeHue, HaOJoIeHne, IKCIIEPUMEHT), CIIOCO0aMH BBISBICHUS W
OLICHKH aHTPOITOI€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKHU: BHJIOB, OHOI€OLEHO30B,
AKOCUCTEM U Ouocdephl, CTaOWUIU3UPYIOIIETO, JBMXKYIIEr0 U pa3phIBAIOIIETO
€CTECTBEHHOI'0 orbopa, AJIONAaTPUYECKOIrO U CUMIIaTPHUYECKOTO
BUJ000pa30BaHus, BIUSHUS JBHXKYIIMX CHJI HBOJIIOIMU HA TEHO(OH] MOIMYIIALNH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpeie OOMTaHUs, YepeIoBaHUs HaIpaBICHUM
SBOJIIOLIMH, KPYTOBOPOTA BEIIECTB M MIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKAY MPOIECCAMH SBOJIOLUH,
JIBIKYIIUMU CUJIAMH AHTPOIOr€HEe3a, KOMIIOHEHTAMH PA3IMYHBIX 3KOCHCTEM U
IPUCIIOCOOJIEHUSMU K HUM OpPT'aHU3MOB;



YMEHHUE  BBIABIATH  OTIIMYUTENbHBIC  MPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpelie OOUTaHUsl, a0UOTUYECKUX U OMOTHUYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBA3€M OpraHW3MOB B  COOOILECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JAJISI JI0Ka3aTesbCTBA POJICTBA OPTaHHU3MOB pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBS3H OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YEeNIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOrooOpaszus BHAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJOTHYECKUE 3aa49H, BBISBISATh MPHUYNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMU OMOIOTHYECKUMH TIPOIIECCAMH U SBJICHUSIMHU, JIeJIaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBINIOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPadOThI, COOIIOAAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATH HX OKCIEPUMEHTAIHHBIMU
cpeactBamu, (GOpPMYIUpPYS I1eMb WCCIEAOBaHUs, aHAIM3UPOBATH IOJYYCHHBIC
pe3yJbTaThl U I€TaTh BHIBOBI;

YMEHHE y4acTBOBAaTh B Yy4eOHO-HCCIIENOBATENILCKONM paboTe Mo Ouonoruu,
HKOJIOTUU U MEIULMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyONMYHO  TPEACTABIATH  TMONYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

YMEHHE OLEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCOOAaX MPeaoTBpaIlCHUs
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oynymied mpodeccruoHaIbHOM
JESITEeTLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBAa, MHILEBOM
IPOMBIIIUIEHHOCTH, YTIIyONSTh TIO3HABaTEIbHBIA WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYWOIIEH  mpodeccud H  TPOJOIDKEHHE
OuoornuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne n/n

HaumenoBanue pa3aesioB U TEM IPOrpaMMbl

KoJgn4yecTBOo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE
(uugposbie)
o0pa3oBareJibHbIE

pecypcsl

buonorus xak Hayka

butmotexa [JOK
https://m.edsoo.ru/7f41c292

JKuBBIe cUCTeMBI U UX N3y4YCHHC

butmmorexa [JOK
https://m.edsoo.ru/7f41c292

buosnorus knerku

0.5

butmorexa [JOK
https://m.edsoo.ru/7f41c292

XumMmuaeckas opraHmsanus KJICTKU

butmmorexa [JOK
https://m.edsoo.ru/7f41c292

Ctpoenne u QpyHKIUN KIETKH

butmorexa [JOK
https://m.edso0.ru/7f41c292

OOMeH BelIecTB 1 IpeBpalieHNe SHEPTHH B KIIETKE

butmorexa [JOK
https://m.edso0.ru/7f41c292

Hacnencreennas nadopmars u peanuzais e€ B
KJIIETKE

0.5

butmorexa [JOK
https://m.edsoo.ru/7f41c292

JKW3HEeHHEBIH UK KIETKA

butmotexa [JOK
https://m.edsoo.ru/7f41¢292

Crpoenue 1 (HyHKIIMM OpPraHU3MOB

15

butmorexa [JOK
https://m.edsoo.ru/7f41¢c292

10

PasmMHOXeHUE 1 Pa3BUTUC OPTAaHU3MOB

15

butmorexa [JOK
https://m.edsoo.ru/7f41¢c292

11

I'eneruka — HayKa O HaCJICACTBCHHOCTU U
N3MCHYMBOCTHU OPraHMu3MOB

0.5

butmotexa [JOK
https://m.edso0.ru/7f41c292

12

3aKoH OMEPHOCTHU HACICACTBEHHOCTH

butmorexa [JOK
https://m.edsoo.ru/7f41c292

13

3aKoH OMEPHOCTU UBMCHYNBOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

14

I'eneTnka uesgoBeka

0.5

butmorexa [JOK
https://m.edsoo.ru/7f41c292



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

bu6mmorexa [IOK

15 Cenekums opranumos 4 ! https://m.edso00.ru/7f41¢c292
butmorexa [JOK
16 BuorexHonorusa U cuHTETUYECKAs OMOJIOrUs 4 https://m.eds00.ru/7f41c292
17 PezepBHOE Bpemst 1
OBIIEE KOJIMHECTBO YHACOB I1O ITPOT'PAMME 102 13



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

11 KVIACC

KoanyectBo yacos DJIeKTpPOHHBIE
(mucgpoBsbie)
Ne i/ HanmeHnoBanue pa3iejioB 1 TeM NPOrpaMMbl Beero KoﬁnTpoanHe HpﬁaKTquCKHe oBpasoBaTebHbIE
padoThI padoThI pecypeI
1 3apokIeHre U Pa3BUTHE IBOITFOIMOHHBIX 4 bubmmorexa [IOK
IIPEICTABJICHUI B OMOJOr UM https://m.edsoo.ru/7f41cc74
2 MuKkposBooLHs 1 €€ pe3yabTaThl 15 1 2 bubsmorexa LHOK
P 5 pesy https://m.edsoo.ru/7f41cc74
3 Maxkpo3BOoJIIO e€ pe3 a 7 bubamorexa LIOK
POIBOJIOIHA 1 €€ pesyIIbTaThl https://m.edsoo.ru/7f41cc74
bubmorexa IIOK
4 IIpoucxoxnenue u pa3BUTUEC KU3HU HaA 3eMIie 16 15 https://m.edsoo.ru/7f41cc74
5 IIpoucxoxnenue yeiaoBeKa — aHTPOIIOreHe3 11 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
DKOJIOTHSI — HayKa O B3aUMOOTHOIIEHUSX OPTaHHU3MOB bubmmorexa [IOK
6 . o 4 0.5 .
¥ HaJJOPTaHM3MEHHBIX CHCTEM C OKPYKAIOIIEH cpe ol https://m.edsoo.ru/7f41cc74
bubimoreka [TOK
7 Opraau3Msl ¥ cpesia OOUTaHus 10 15 https://m.edsoo.ru/7f41cc74
. bubmiorexa IIOK
8 IKOINOrHs BUIOB K HOMyJIALHH 10 0.5 https://m.edsoo.ru/7f41cc74
bubmiorexa LIOK
9 DKOIIOTHs COOOIECTB. IKOIOTHYECKHE CHCTEMBI 12 0.5 https://m.eds00.ru/7f41cc74
bubmiorexa IIOK
10 Bbuocdepa — rimobdanpHas sxocucrema 7 1 https://m.edso0.ru/7f41cc74
11 q 6 bubmmorexa [JOK
CITOBCK I OKpYN@rotias cpena https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 2 7.5



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecrBo yacos JIeKTPOHHBIE
Ne
o Tema ypoka Konrpoas | Ipakruuec | Jara uudposbie
. Bcero HbIE KHe U3y4YeHHUH oOpa3oBaTe/bHbIE
padoThbI padoTnbl pecypcsl
5 https://resh.edu.ru/subj
MOJIOTHS KaK KOMIUIEKCHAsl HayKa U KaK 4acTb 1 01.09.2025 ect/lesson/3827/main/L
COBPEMEHHOT0 00IIeCTBa 1894 4/
https://resh.edu.ru/subj
JKuBbie cucTeMbl U X CBOWCTBA 1 03.09.2025 ect/lesson/3827/main/1
1894 4/
https://resh.edu.ru/subj
VYpoBHEBas opraHu3aLys )KUBBIX CUCTEM 1 04.09.2025 ect/lesson/5388/start/
https://resh.edu.ru/subj
" . i
CTOpUS OTKPBITHS U U3YYEHHUSI KIETKU 1 08.09.2025 ect/lesson/3885/ma|r_1/ht
Kierounas teopus tps://resh.edu.ru/subject
[lesson/3874/start/
MeToabl MONEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTuueckas padota «/3yuenue
METOJI0B KJIETOYHOU OMOJIOTHH 1 05 10.09.2025 https://resh.ed u.ru/s.ubi
(xpomatorpadusi, 31eKTpodopes, ect/lesson/4951/main/
nuddepennransHoe HEHTPUPYyTUPOBAHKE,
IT1IP)»
. https://resh.edu.ru/subj
XUMHUUYECKHH COCTaB KJIETKU 1 11.09.2025 ect/lesson/495L/main/
MuHepanbHbIE BEIIECTBA KJIETKU, UX 1 15.09.2025 https://resh.edu.ru/s_ub|
Ouosoruyeckas polib ect/lesson/5392/main/



https://resh.edu.ru/subject/lesson/3827/main/11894
https://resh.edu.ru/subject/lesson/3827/main/11894
https://resh.edu.ru/subject/lesson/3827/main/11894
https://resh.edu.ru/subject/lesson/3827/main/11894
https://resh.edu.ru/subject/lesson/3827/main/11894
https://resh.edu.ru/subject/lesson/3827/main/11894
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/3885/main/https:/resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/https:/resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/https:/resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/https:/resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/

OpraHu4ecKkue BEIeCTBa KIIETKH — OCITKH.

https://resh.edu.ru/subj

OUTOINIA3MBI B PACTUTCIIBHBIX KJICTKAX»

8 JlabopartopHas pabora «O6Hapy>1<eljne 0enKoB 0.5 17.09.2025 ect/lesson/5392/main/
C MOMOIIBIO0 KaYeCTBEHHBIX PEaKInuii»
. https://resh.edu.ru/subj
9 CgoiicTBa, kinaccupukamus U GyHKIIUNA OEITKOB 18.09.2025 ect/lesson/5501/main/
https://resh.edu.ru/subj
10 Oprannyeckue BeniecTBa KJIE€TKA — YIJIEBOJIbI 22.09.2025 ect/lesson/5394/start/
https://resh.edu.ru/subj
11 Opranndeckue BeniecTBa KJIETKA — JIUTTUIBI 24.09.2025 ect/lesson/5499/start/
Hyxnennossie kucnotel. JJHK u PHK.
12 JlabopaTopHas pabora «lccnenoBanue 05 25 09.2025 https://m.edso00.ru/863e
HYKJIEHHOBBIX KUCJIOT, BBIACIIEHHBIX U3 KIETOK 766¢
Pa3IUYHBIX OPTaHU3MOBY
13 Crtpoenue u pynkuuu ATO. [Ipyrue 9.09.2025 https://m.edsoo.ru/863e
nykieosuarpudochater (HTD) 7c98
14 CexBenuponanue JJHK. MeToabl reHOMUKH, 01.102025 https://m.edsoo.ru/863e
TPaHCKPUIITOMHUKH, TPOTEOMUKH 7c98
15 MeTonbl CTPYKTYPHO!H OHOJIOTHH 02.10.2025 :g(r:)j://m.edsoo.ru/863e
https://m.edsoo.ru/863
16 Tune! knetok. [IpokapuoTryueckas KieTka 06.10.2025 79[6)2 M.EC500.IURERE
CtpoeHue 3yKapruoTHYECKON KIIETKH.
https://m. .
17 [TpakTuyeckas pabora «/3y4ueHue cBOMCTB 0.5 08.10.2025 ; 96p: {im.edsoo. 11863
KJICTOYHON MeMOpaHbI»
18 [ToBepXHOCTHBIN annapat KJIETKH 09.10.2025 :’;tz;://m.edsoo.ru/863e
OnHomMeMOpaHHbBIE OPTaHOU Bl KIIETKH. https://m.edso0.ru/863e
19 [TpakTnueckas padota «3yueHue ABMKEHUS 0.5 15.10.2025 81hb6

https://m.edso0.ru/863e



https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

831le

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKU:
MUTOXOHApUH, TIIAacTHABL. JlabopaTopHas

https://m.edso0.ru/863e

20 0.5 16.10.2025
paborta «MccnenoBanue niaazMonn3a u 7fda
JIETIa3MOJIH3a B PACTUTEIBHBIX KICTKAX)
21 HemeMOpanHbIE OpraHOUIBI KJIICTKH 20.10.2025 gthZ://m'edsoo'rU/%se
22 Crtpoenue v pyHKIMH SIpa 22.10.2025 gjg(ss://m.edsoo.ru/863e
CpaBHHTENbHAS XapaKTEPUCTHKA KIIETOK https:/im.ed 1863
23 aykapuoT. JlaboparopHas padora «3yueHue 0.5 23.10.2025 861?28 M. £6500. T &
CTPOEHUS KJICTOK Pa3IUMYHBIX OPraHU3MOBY
AccuMUIALMA U JUCCUMUIISALUSA — BE
cTOpoHBI MeTabomm3ma. Tunsl oOMeHa https://m.edsoo.r/863
24 BeniecTB. JlabopaTopHas pabora «3yuenne 05.11.2025 g 8[73253 -£0S00.[LIB0E
KaTaJIMTHYECKON aKTUBHOCTH (DEpMEHTOB (Ha
MpUMEpe aMUJIa3bl UM KaTajlasbl)»
@epMEeHTAaTUBHBIN XapaKTep peaklui
KJIETOYHOTOo MeTabonm3ma. JlabopatopHas httos:/im.edsoo.ru/863
25 paboTta «3yuenue pepMeHTaTUBHOT O 0.5 06.11.2025 g 9:2 -C0500.IUTCHS€
pacuierieHus MepoKcuIa BOAOPOIa B
PaCTUTENBHBIX M JKUBOTHBIX KJIETKAX)
26 benku-akTHBaTOPHI ¥ OCJIKK-HHTHOUTOPHI 10.11.2025 gitgg://m.edsoo.ru/863e
27 ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB 12.11.2025 gitgg://m.edsoo.ru/863e
28 POTOCHITE 13.11.2025 https://m.edso0.ru/863e
8efe
29 XemocuHnres. JlabopaTopHas padota 0.5 17.11.2025 https://m.edso0.ru/863e



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

«CpaBHeHHe mporeccoB (poToCHHTE3a U
XEMOCHHTE3a

8efe

AnaspoOHBIe opraHu3Mbl. Bubl OpoxkeHus.

https://m.edso0.ru/863e

30 JlabopaTopHas pabora «CpaBHEHHE MTPOIIECCOB 19.11.2025 8478
OpOXKEHUS U TBIXaHUSD) -
31 AdpoOHBIE OpraHU3MBI. DTaIlbI 20.11.2025 https://m.edsoo.ru/863e
DHEPreTHYECKOro 0OMeHa 9214
OHeprus MeMOpaHHOI O I'PaJiuE€HTa IPOTOHOB. https://m.ed 1863
32 Cunre3 AT®: pabora npotoHHOH AT®- 24.11.2025 9252' M.EC500.IURERE
CHHTA3bI ===
33 Peakiiuu MaTpuIHOTO CHHTE3a 26.11.2025 gtzti)ésl://m.edsoo.ru/863e
34 Tpauckpunuus — mMarpuunbiii cuaTe3 PHK 27.11.2025 gtzti)ésl://m.edsoo.ru/863e
35 Tpaucnsuus u e€ dTarbl 01.12.2025 gtzti)z://m.edsoo.ru/8636
36 KonupoBanne aMmuHOKUCIOT. Poib prbocom B 03.12.2025 https://m.edso00.ru/863e
OnocuHTE3€E OEIKa 9214
37 Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT 04.12.2025 g'ggé://m.edsoo.ru/863e
38 MoutekyisipHbIe MEXaHU3MBI SKCIIPECCUH F€HOB 08.12.2025 https://m.edso0.ru/863e
Y 9yKapHuoT 9336
Bupycbl — HekJieTouHbIe (POPMBI )KU3HH U https:/im.ed 1863
39 obOnuratHele napa3uThl. [IpakTrdeckas padbora 0.5 10.12.2025 9332' M.E0500.[UIED ¢
«Co3/1anre MoJIeNu BUPYCa»
40 BI/IpYCHbjC 3a00J1eBaHUS YE€IOBEKa, )KUBOTHBIX, 11.12.2025 https://m.edsoo.ru/863e
pacTeHuit 9336
41 HanoTexHomoruu B OMOJIOTHH U MEIUITUHE 15.12.2025 htte. fin.edlse0. o e

9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

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

42 JKU3HEeHHBIN UK KIIETKA 17.12.2025
a20e
43 Matpuunsiii cuaTe3 JJHK 18.12.2025 thgz://m.edsoo.ru/%Be
Xpomocomsl. JlabopatopHas paboTa
https://m. .
44 «3ydyeHne XxpoMOCOM Ha TOTOBBIX 0.5 22.12.2025 9t5t$; fim.edsto.u/805e
MUKpoIpenaparax» -
45 Jlenenue KJIETKH — MHUTO3 24.12.2025 g::tfz://m.edsoo.ru/863e
Tunse! kneTok. KaprokuHes v LUTOKUHES.
Perynsmus >Ku3HEHHOT O IIMKJIa KJIETOK. https:/im.ed 1863
46 JlabopaTopHas pabora «HabmoneHne MuTO32a B 0.5 25.12.2025 9 9([3)2 M.0500.TUREDSE
KJIETKaX KOHYHMKA KOpelIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpernaparax)»
KonrtponesHas padora Nel mo teme "OO6meH
https://m.edso0.ru/863e
47 BEILIECTB M MIPEBpAIllCHHE DPHEPTUH B KIIETKE. 12.01.2026 99c6
JKu3HeHHbIH UK KIETKHA"
https://m. .
48 OpranusMm Kak eIMHOE 1eJ0e 14.01.2026 93;): ——
49 TkaHu pacTeHU. i1a6opaT013Ha${ pabora 05 15.01.2026 https://m.edsoo.ru/863e
«3ydyeHne TkaHerl pacTEHUI» 9ed0
50 TkaHU )KUBOTHBIX U qenmieKa. JlabopaTopHas 05 19.01.2026 https://m.edsoo.ru/863e
pabota «/3ydeHne TKaHeH KUBOTHBIX) 9ed0
Opransl. Cuctembl opranos. JlabopaTopHas https://m.ed 1863
o1 paboTa «/3yueHue opraHoB IIBETKOBOT' O 0.5 21.01.2026 of dpes. M.EC500.IUREDE
pacTeHus» T
52 Omnopa Tena OpraHu3MoB 22.01.2026 g'::tfz://m.edsoo.ru/863e
53 JIBmxeHre opraHu3MoB 26.01.2026 https://m.edso0.ru/863e
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abab

https://m.edso0.ru/863e

54 [TutaHue opraHu3MOB 28.01.2026
a5ab
55 [TuTanre MO3BOHOYHBIX KUBOTHBIX. 29 01.2026 https://m.edso00.ru/863e
[InmeBapuTenbpHas cCUCTEMa YEI0BEKa abbe
56 JlpIxaHue opraHu3MoB 02.02.2026 Z'étgz://m.edsoo.ru/863€
57 JIpIXaHre TT03BOH OYHBIX )KHBOTHBIX M YEJIOBEKa 04.02.2026 zgg ;://m.edsoo.ru/7f41
58 TpaHCOpT BENIECTB y OPraHU3MOB 05.02.2026 zgg ;://m.edsoo.ru/7f41
59 KpoBeHnocHas cuctema mo3BOHOYHBIX 09.02.2026 https://m.edsoo.ru/7f41
’KMBOTHBIX U YeJIOBEKa €292
60 Brigenenne y opraHu3mMoB 11.02.2026 zgg ;://m.edsoo.ru/7f4l
61 3ammra y OpraHu3MoB 12.02.2026 zggz://m.edsoo.ruﬂfﬂ
62 MmMyHHast cucTema 4eioBeKa 16.02.2026 zgg ;://m.edsoo.ru/7f41
https:/m. Tuf7f41
63 PaznpaxuMocTh U peryJisiinus y opraHu3MOB 18.02.2026 C;tg; J/m.edsoo.ru/
64 ['ymopanbHas peryasuus U SHAOKPUHHAs 19.02.2026 https://m.edsoo.ru/7f41
CHCTEMA )KUBOTHBIX M YEIOBEKA €292
65 ®DopMBI pa3MHOKEHHUST OPraHU3MOB 25.02.2026 zggp ;://m.edsoo.ru/7f41
66 [TosoBOE pa3smMHOKEHUE 26.02.2026 zggz://m.edsoo.ruﬂﬂl
67 Meiios 02.03.2026 https://m.edsoo.ru/7f41

€292
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["ameTorene3. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JJabopaTopHas pabora

https://m.edsoo.ru/7f41

68 0.5 04.03.2026
«3yueHune CTpoeHusI OJIOBBIX KJIETOK Ha c292
rOTOBBIX MUKpOIIpenapaTax»

69 NunuBuyanbHOE pa3BUTHE OPraHU3MOB — 05.03.2026 https://m.edsoo.ru/7f41
OHTOTEHE3 €292

70 3akJiaJika OpraHOB U TKaHEW U3 3apObIIIEBhIX 11.03.2026 https://m.edsoo.ru/7f41
JIMCTKOB €292
Poct u pa3Butue xuBOTHBIX. JIabopaTopHas https://m.ed 7541

71 paboTa «BpIsIBJI€HHE TPU3HAKOB CXO/ICTBA 0.5 12.03.2026 ng;' M.eC500.1
3apOBIIIEH TO3BOHOYHBIX JKUBOTHBIX)

PasMHOXeHHE U pa3BUTHE PACTEHUU. httos:/im.ed 7641

72 JlabopaTtopHas pabora «CTpoeHHe OpraHoB 0.5 16.03.2026 ngz' M. 05001
Pa3MHOXEHUS BBICIIINX PACTCHUI»

73 Hctopust cTaHOBIIEHUS U PA3BUTUS TE€HETUKHU 18.03.2026 https://m.edsoo.ru/7f41
KaK HayKH €292
OCHOBHBIC MTOHSATHS U CHMBOJIBI T€HETUKH. https:/im.ed 7641

74 JlabopaTopHas pabora «/Ipo3oduna kak 00BEKT 0.5 19.03.2026 ngg' M.0500.1
TCHETHYECKUX UCCIICOBAHUY
3aKOHOMEpPHOCTH HaCJIeJOBaHUS MPHU3HAKOB.

75 Monorubpuanoe ckpemubanue. [Ipaktnaeckas 05 93.03.2026 https://m.edsoo.ru/7f41
pabora "M3ydeHne pe3ybTaToB €292
MOHOTHOPUIHOTO CKPEUIMBaHUS y APO30GHUIIbI"

76 [{uTonornueckre OCHOBBI MOHOTUOPUIHOTO 25 03.2026 https://m.edsoo.ru/7f41
CKpELINBaHUS €292

77 AHanusupyroluiee ckpemupanue. Hemomnoe 26.03.2026 https://m.edsoo.ru/7f41
JIOMHUHUPOBaHHUE €292

78 Jurubpunnoe ckpemuBanue. [IpakTuueckas 0.5 06.04.2026 https://m.edsoo.ru/7f41
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pabora «M3ydeHue pe3yJbTaTOB IUTHOPUIHOTO
CKpEITMBaHUS Y APO30(QHITBI»

€292

]_[I/ITOJ'IOFI/I‘—IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO

https://m.edsoo.ru/7f41

79 08.04.2026
CKpENIUBaHHUS €292
https://m.edsoo.ru/7f41
80 CuenyieHHOE Haclie0BaHKE MPU3HAKOB 09.04.2026 ng; M.eC300.1
81 XpoMOCOMHasi TEOPHsI HACIIEICTBEHHOCTH 13.04.2026 :gg ;://m.edsoo.ru/7f41
82 CereTiKa Hom 15.04.2026 https://m.edsoo.ru/7f41
€292
83 ['eHOTHN KaK LIEJOCTHAS CUCTEMA 16.04.2026 zggz://m.edsoo.ruﬂml
84 ['eHeTMYECKUI KOHTPOJIb PA3BUTHUSL PACTEHUM, 20.04.2026 https://m.edsoo.ru/7f41
JKMBOTHBIX U YEJIOBEKA €292
85 N3MeHnunBOCTH IpU3HAKOB. BUbl 99 04.2026 https://m.edsoo.ru/7f41
W3MEHYMBOCTH €292
86 Moy pukanroHHast U3MEHUYNBOCTb 23.04.2026 :tztg ;://m.edsoo.ru/7f4l
BapuannoHHBbIN psJ M BapuallMOHHAs KPUBas.
JlaGoparopHas pabota «ccnenoBanue httos://m.ed 7541
87 3aKOHOMEPHOCTEH MOIU PUKAITMOHHON 0.5 27.04.2026 ng;' M.E6500.1U
nu3MeH4YnBOCTH. [locTpoeHue BapualmoHHOTO
psAlla ¥ BapuallMOHHON KPUBOW»
88 ['eHoTHTIMYECKAs U3MEHYUBOCTD. 29.04.2026 https://m.edsoo.ru/7f41
KomOunaTuBHAasI U3MEHYUBOCTh €292
MyTaimoHHas USMEHYUBOCTh. [IpakTrdeckas httos://m.ed 7641
89 paborta «Myranuu y 1po30¢uisl (Ha TOTOBBIX 0.5 30.04.2026 0252. M.£0500. 1
MUKpOIMpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIHOHHOT O IIpoliecca. 04.05.2026 https://m.edsoo.ru/7f41
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ONUIreHeTHKa U SITUI'CHOMUKA

€292

['enernka yenoseka. [IpakTuyeckas pabora

https://m.edsoo.ru/7f41

91 . 0.5 06.05.2026
«CocTaBJIeHHE U aHAIIU3 POIOCIOBHON €292
92 MeToabl MEAUIIMHCKOM IT'€HETUKHU 07.05.2026 zgg ;://m.edsoo.ru/7f4l
3HaueHUEe METUITMTHCKOM TeHETUKH B
https://m.edsoo.ru/7f41
93 IPEAOTBPAIIEHNHN U JIEYEHUHN FeHETUUECKUX 11.05.2026 292
3a001eBaHUH YeJIOBEKa -
OcHoBHbIE NTOHATHUSA cenekuuu. JlabopaTopHas
https://m.edsoo.ru/7f41
94 paboTa «/3yueHue copToB KyJbTYpPHBIX 0.5 13.05.2026 ng; 20014
pacTeHUH U MOPOJ TOMAIIHUX KUBOTHBIX)
MeTobl CENEeKITMOHHON PabOTHI. httos:/m.ed 7541
95 JlabGopaTopHas pabora «3yueHue MeTo10B 0.5 14.05.2026 ngz' M.£6500. 1
CENIeKIIUU PACTCHUI»
9% JlocTrxkeHus CeNeKn paCTeHUN U )KI/IBOTHUBIX. 18.05.2026 https://m.edso00.ru/863e
[TpakTnueckas pabota «IIpuBuBKa pacTeHUII» 674e
97 CoxpaHeHune, U3y4eHUe 1 UCIOJIb30BaHUE 18.05.2026 https://m.edso00.ru/863e
TEHETUYECKUX PECYPCOB 674e
bruorexHoOrus Kak Hayka U OTpacib httns:/im.ed 1863
s://m.eds00.ru/863e
98 npousBojcTBa. [IpakTuueckas pabora 0.5 20.05.2026 67Ze
«M3yueHne 0ObEKTOB OMOTEXHOIOTUM»
99 OCHOBHBIC HAITPABJICHHUS] CHHTETHY €CKOU 20.05.2026 https://m.edso0.ru/863e
ouosnoruu 674e
KonTponbHas padora Ne2 o teme httos://m.ed 1863
100 | "Pa3MHOXEHHE M pa3BUTHE OPraHU3MOB. 21.05.2026 6722. M.£CS00.AELSE
I'eneruka"
101 | XpomocoMHasi ¥ TeHHas MH)KEHEePHs 25.05.2026 Mitps.//m.eds00.1u/863e

674¢e
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102

MenunuHackue OMOTEXHOIO0I A

25.05.2026

https://m.edsoo.ru/863e
674¢e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

135
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11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoasnsie | IlpakTuyeckue
n/n Bcero U3y4YCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 2 4. 1
BOMOLHOHHAsT Teopist H. apeitHa 02.09.2025 | https://m.edsoo.ru/7f41cc74
5 JBHKYIIE CUIIBI 3BOJIIOIUH BUIOB 1 bubmotexa [JOK
no Y. JlapBuny 03.09.2025 | https://m.edsoo.ru/7f41cc74
Boprba 3a cymecrsoBanue,
3 i i 1 https://m.edsoo.ru/863e9cle
€CTECTBEHHBIN U MCKYCCTBECHHBIN 03.09.2025 p
otbop
dopmMupOBaHUE CUHTETHYECKOU
4 1 https://m.edsoo.ru/863e9cle
TEOPUH IBOJIOIIUN 09.09.2025 2
5 Tl DBOMIOUHOHHOIO IpoLecea: 1 https://m.edsoo.ru/863e9cle
MUKPOIBOJIIOINS U MAKPOIBOJIOITHS 10.09.2025
[Tomynsitus — smeMeHTapHas
6 1 https://m.edsoo.ru/863e9cle
€IMHUIIA SBOJIIOIUHN 10.09.2025 .
3aKOH I'eHETUYEeCKOT0 paBHOBECHUS
Jx. Xapau, B. Baitn6epra.
7 JlaGopaTopHas pabora «BplsiBiieHUE 1 0.5 16.09.2025 https://m.edsoo.ru/863e9cle
U3MEHYMBOCTH y 0COO€EN OHOro T
BHUIa»
8 C) 1 https://m.edsoo.ru/863e9cle
JeMeHTapHbIe (DAKTOPHI IBOJIIOIINHI 17.09.2025 p u
C) .0
9 $epercr ocoparens. Ippexr 1 https://m.edsoo.ru/863e9cle
OyTBLIIOYHOTO TOPJIBIIIKA 17.09.2025
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10

Murparuu. M300s1uu nonyJisiiyi:
reorpaduueckas, OMoJI0oruyecKas

23.09.2025

https://m.edsoo0.ru/863e9cle

11

EcTtecTBenHsIif 0TO0p —
HaIpaBJISIOMUN (HaKTOP IBOIIOIUU

24.09.2025

https://m.edsoo.ru/863e9cle

12

[TonoBoit oTOOP

24.09.2025

https://m.edsoo.ru/863e9cle

13

ITprucnoco61eHHOCTh OPraHu3MOB
KaK pe3yJIbTaT MUKPO3BOJIIOLINH.
JlaGoparopHas pabota «3yuenue
apoMop(030B U UIAUOAAANTAIINHN Y
pacTeHU! U JKUBOTHBIX)»

0.5

30.09.2025

https://m.edsoo.ru/863e9cle

14

[Tpumepsl TpUCIOCOOICHUH Y
OpPraHu3MOB: MOP(OIOTUIECKHE,
¢busnonornyecKkrue, ONOXMMHUUIECKHE,
noseneHueckue. JlaboparopHas
paborta «IIpucmnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIbHAs
1eJIECO00 Pa3HOCTh

0.5

01.10.2025

https://m.edsoo.ru/863e9cle

15

Bun, ero xpurepuu 1 CTpyKTypa.
JlaGoparopHas pabora «CpaBHEHHE
BUJIOB 110 MOP(OJIOrHYECKOMY
KPUTEPUIO»

0.5

01.10.2025

https://m.edsoo.ru/863e9cle

16

CrpykTypa BH1a

07.10.2025

https://m.edsoo.ru/863e9cle

17

BunoobpazoBaHue kak pe3yinbTaT
MUKPOIBOTIOIHH

08.10.2025

https://m.edsoo.ru/863e9cle

18

CBs13p MUKPO3BOJIIOLIUN U
SMUIAEMHUOJIOTUH

08.10.2025

https://m.edsoo.ru/863e9cle
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O0600111EHHE TTO TEME

19 https://m.edsoo.ru/863e9cle
"MUKpPOIBOJIOIHS U €€ Pe3yJIbTAThI" 14.10.2025 :
MakpoaBosonus.

20 ITaneonTOIOrNYECKHE METOBI 15.10.2025 https://m.edso0.ru/863e9cle
W3YYEHUS IBOJIIOIUN

21 buoreorpaguuccxue meronp: https://m.edso0.ru/863e9cle
W3Y4YEHUS IBOJIIOIIUU 15.10.2025
OMOpHOIOrHYecKue 1

22 CPaBHUTEIBHO-MOP(OIOTUUECKUE 91.10.2025 https://m.edsoo.ru/863e9cle
METObl U3YUCHUS IBOJFOIHH
MoJieKyIapHO-T€HEeTUYECKHE,

23 OMOXMMHUUYECKHE U MAaTEMATHYECKHUE 99 10.2025 https://m.edsoo.ru/863e9cle
METOJIbl U3YUCHHS DBOJFOIIUN

24 OO011Ke 3aKOHOMEPHOCTH IBOJTIOLIUH 99 10.2025 https://m.edso0.ru/863e9cle
AJnanTUBHAS paananus.

25 HepaBHOMEpPHOCTH TEMIIOB 05.11.2025 https://m.edso0.ru/863e9cle
SBOJIFOIAU

26 Obobmerme o Teme https://m.edsoo0.ru/863e9cle
"MakpOdBOJIIOIHS U €€ Pe3yJIbTaThl" 05.11.2025
HayuHble THIIOTE3bI TPOUCXOXKICHHS

27 https://m.edsoo.ru/863ea5a6
JKU3HU Ha 3eMiie 11.11.2025 bs://m.eds00.1/B63eaba
JloHay4yHbIC IPEACTABICHUS O

28 https://m.edsoo.ru/863ea5a6
3apOKJICHUHN KU3HH 12.11.2025 D
OCHOBHBIE 3TaIlbl HEOPraHUYECKOM

29 https://m.edsoo.ru/863ea5a6
SBOJIIOLIMU 12.11.2025 D

30 I'unore3sl 3apoXKIEHUS JKU3HU https://m.eds00.ru/863ea5a6

18.11.2025
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31

Ucropus 3emnu u MeToibl €€
uszydenus. JlaboparopHas pabora
«3ydeHne u onucaHue UCKOMaeMbIX
OCTaTKOB JIPEBHUX OPTraHU3MOBY

0.5

19.11.2025

https://m.edsoo.ru/863ea5ab

32

HauanbHble 3Tansl opraHndecKon
HBOJIIOLIUU

19.11.2025

https://m.edso0o.ru/863ea5a6

33

OBOJIIOLINS 3YKapuoT

25.11.2025

https://m.edsoo.ru/863ea5a6

34

OCHOBHBIE JTAIIbI 3BOJIIOIUN
pactuTensHOro Mupa. IIpakruaeckas
pabora «M3yuenne ocobeHHOCTEN
CTPOCHUS PACTEHUM Pa3HBIX
OTJICIIOBY

0.5

26.11.2025

https://m.edsoo.ru/863ea5a6

35

OCHOBHEIE STaIbl 9BOJOIIMH
JKUBOTHOI'O MUpPa

26.11.2025

https://m.edsoo.ru/863ea5ab

36

DBOJIONHUS KUBOTHBIX.
[TpakTuueckas padota «3ydeHnue
0COOEHHOCTEN CTPOCHUS
MTO3BOHOYHBIX JKUBOTHBIX)

05

02.12.2025

https://m.edsoo.ru/863ea5ab

37

PasBuTtue xu3Hu Ha 3emiie 10 Ipam U
nepuoamM

03.12.2025

https://m.edsoo.ru/863eac2c

38

MaccoBrie BbIMHpPAHUA —
9KOJIOrM4C€CKUC KPU3H ChI ITPOLIJIOTO

03.12.2025

https://m.edsoo.ru/863ea48e

39

CoBpeMEHHBII IKOJTOTMYECKUI
KpPHU3HC, €r0 0COOCHHOCTH

09.12.2025

https://m.edsoo.ru/863eac2c

40

CoBpeMeHHas cucrema
OpPraHU4YEeCKOT0 MUPa

10.12.2025

https://m.edsoo.ru/863eac2c

41

OCHOBHBIC CHCTEMaTHUYCCKHE TpyHIibL

https://m.edsoo.ru/863ead44
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https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

OpraHu3MOB

10.12.2025

O0001IEHE TT0 TEME

42 "1 https://m. . 2
poncxc:ncz[eHHe Y pa3BUTHUE KU3HU 16.12.2025 ttps://m.edsoo.ru/863eac2c

Ha 3emiie

43 AHTpONOJIOrUsl — HayKa O YEJIOBEKE 17.12.2025 https://m.edsoo.ru/863eac2c
Pa3Butue npencraBieHui o

44 https://m.edsoo.ru/863eac2c
MIPOUCXOXKJIEHUH YEJI0OBEKa 17.12.2025 S
MecTo uenoBeka B cucteMe
opranuyeckoro Mupa. Jlaboparopnas

45 pabora «M3yueHune ocodeHHOCTEH 0.5 93.12.2025 https://m.edsoo.ru/863eac2c
CTPOEHUSI CKEJEeTa YeI0BeKa,
CBSA3aHHBIX C IPSIMOXO0XKICHUEM)

46 JIBMKyIIMe CHUJIbI aHTPOIOTeHE3a 94,12 2025 https://m.edsoo.ru/863eac2c
CooTtHolIeHN e OMOIOTUYECKHUX U

47 Jm. .
COLIMAJTBHBIX (PaKTOPOB B 94,12 2025 https://m.edso00.ru/863eac2c
AHTPOIIOTEHE3¢e

48 o https://m.edsoo.ru/863eac2c

CHOBHBIE CTaJIUM AaHTPOIIOr'eHE3a 30.12.2025 p

49 ITaneoreneTnka U najaeoreHOMHUKA 13.01.2026 https://m.edsoo.ru/863eac2c

50 DBOJIIOIUS COBPEMEHHOTO YeJIOBEKa 14.01.2026 https://m.edsoo.ru/863eac2c
Yenoseueckue packl. [Ipaktudeckas

51 pabora «I/Iv3yquI/Ie 9KOJIOTHYECKUX 0.5 14.01.2026 https://m.edsoo.ru/863eac2c
azanTaiuil 4eJoBeKa»

52 Mex 1M CUMIUIMHAPHBIE METOJIbI https://m.edso00.ru/863eac2c



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

AHTPOIIOJIOI'MH

20.01.2026

53

O0001IEHE TT0 TEME
"AHTpornorenes"

21.01.2026

https://m.edsoo.ru/863eac2c

o4

3apo>i<z[eH1/Ie " pa3BUTHUEC DKOJOIrnn

21.01.2026

https://m.edsoo.ru/863eac2c

95

Mertonsr sxonorun. JlabopatopHas
pabora «3yueHune MeTo0B
9KOJIOTMYECKUX M CCIIEOBAHUID)

05

27.01.2026

https://m.edsoo.ru/863eac2c

56

3HaueHHE PKOJIOTNUYECKUX 3HAHUM
JJIA 4€JI0BCKaA

28.01.2026

https://m.edsoo.ru/863eac2c

57

0O000menue 1o TeMe "DKOoJIoru -
HayKa O B3aMMOOTHOIIECHUAX
OpraHu3MoB"

28.01.2026

58

Okonoruueckue GpakTopsl

03.02.2026

https://m.edso0.ru/863eb10e

59

Abuornueckue Gaktopsl. CBET Kak
HKOJIOTHYECKUi (hakTop.
JlaGopartopHas pabota «BrisiBiaeHne
MPUCITIOCOOJICHUH OpPraHUu3MOB K
BIIMSIHUIO CBETa»

05

04.02.2026

https://m.edsoo.ru/863ebl0e

60

Abuornueckue QpaKTopsl.
TeMneparypa Kak 3KOJIOTMYECKUM
dakrop. Jlaboparopnas pabora
«BpIsiBIeHME TprCIOCcOOICHUM
OpPraHU3MOB K BIIHSTHHIO
TeMITepaTypbD»

0.5

04.02.2026

https://m.edsoo0.ru/863eb10e

61

Abuoruueckue GpaKTopsl.
BnaXHOCTEL Kak DKOJIOrHYECKUN

0.5

10.02.2026

https://m.edso00.ru/863eb10e
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¢dakrop. JJabopaTropHas pabora
«AHaTtomMHuecKre 0COOEHHOCTH
pacTEeHMI U3 pa3HbIX MECT

oOUTaAHUAY

62 Cpenpl obuTaHus OpraHU3MOB 11.02.2026 https://m.edso0.ru/863eb10e
b https://m.edso0.ru/863eb10e

63 HOJIOTUYECKIE PUTMBI 11.02.2026 p

64 ’Kuznenusie popmMbl OpraHu3MOB 17.02.2026 https://m.edsoo.ru/863eb10e

65 buotnueckue pakTopbl 18.02.2026 https://m.edsoo.ru/863eb10e
3HaueHne OMOTHYECKUX
B3aWMOJENCTBUHU JUIA

66 https://m.edso0.ru/863eb10
CYILIECTBOBAHUS OPraHU3MOB B cpesie 18.02.2026 .77 £4S00. 1 £
oOuTaHus
O6061menue no Teme "Opranusmsl 1

67 https://m.edso00.ru/863eb10
cpena ooutanus" 24.02.2026 S.1m.edso0.I eDLle
DKOJOrMYECKHUE XapaKTePUCTUKU

68 https://m.edso0.ru/863eb10e
MOMYJISIIUN 25.02.2026 D
OCHOBHBIE [TOKa3aTeIH MOy JISAUH:

69 YHUCJIIEHHOCTD, IIJIOTHOCTb, 95.02.2026 https://m.edso0.ru/863eb10e
BO3pacTHAs U MOJIOBAsi CTPYKTypa
OCHOBHBIE ITOKA3aTEJHN TMOMYJISIUHN:

70 https://m.edsoo.ru/863eb10e
POXIAaEMOCTh, IIPUPOCT, TEMIT POCTA, 03.03.2026 p
CMEpPTHOCTh, MUTPAIIUU
DKosoruueckas CTpykrypa

71 https://m.edso0.ru/863eb10
MOMYJISUN 04.03.2026 1S-/7M.£d500. epR



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

JlnHamMuKa nonyssinuu 1 eé

72 https://m.edsoo.ru/863eb10e
perynsmus 04.03.2026 :
KpuBble pocTa 4MCIEHHOCTH
7 https://m. . 1
3 nonyJisinun. KpuBble BEDKMBaHHUS 10.03.2026 Ups://m.£0:00.1/B6 3D102
DKoIorn4ecKast HAIIa BUA.

74 JlaGopatopuas pabota . 0.5 https://m.edsoo.ru/863eb10e
«[IpucrocoOneHust CEMSIH pacTeHU 11.03.2026
K PaCCEJICHHUIO)

75 Bup xak cucrema nomymnasmuuin 11.03.2026 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH IMOBEICHHS U

76 https://m.edso00.ru/863ebb5
MUTPAIMi )KUBOTHBIX 17.03.2026 S-/7M.£d500. S
O0600611eHE 10 TeEME "DKOI0rust

7 https://m.eds00.ru/863ebb5
BHJIOB U TIOITYJISIUI" 18.03.2026 S-/7M.£C500. 1 EDE
Coo0111ecTBO OPraHu3MOB —

7 https://m. .

8 GHoLeHO3 18.03.2026 ttps://m.edsoo.ru/863ebb5e

79 OKocucTema Kak OTKpbITasi CHCTEMA 24.03.2026 https://m.edsoo.ru/863ebb5e
Kpyrosopor BelecTs U MOTOK

80 https://m.edsoo.ru/863ebb5e
HHEPrUH B IKOCHUCTEME 25.03.2026 :

81 OCHOBHBIE TOKA3aTEIN YKOCHCTEMBI 95 03.2026 https://m.edsoo.ru/863ebb5e

82 DKOJIOTUYECKUE TUPAMUTBI 07.04.2026 https://m.edsoo.ru/863ebb5e
N3menenus cooliecTB —

83 https://m.edsoo.ru/863ebb5e
cyKiecenn 08.04.2026 | 0 2
[IpuponHbIie 3KOCUCTEMBI.

84 https://m.eds00.ru/863ebb5
DKOCHUCTEMBI 03€p U PEK. 08.04.2026 22:/1T1.20500. LISD2LhR0
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DKOCUCTEMBI MOpEil U OKEaHOB

85

IIpupoaHblie 3KOCUCTEMBI.
DKOCUCTEMBI TYH/IP, JIECOB, CTENEH,
MyCTBIHb

14.04.2026

https://m.edso00.ru/863ebb5e

86

AHTpOHOI‘eHHLIe 9KOCHCTCMBI

15.04.2026

https://m.edsoo.ru/863ebb5e

87

Ypb6oskocucremsl. [IpakTnueckas
pabota «/M3yueHue u onucanue
YpOO3KOCUCTEMBI»

0.5

15.04.2026

https://m.edsoo.ru/863ebb5e

88

3aKOHOMEPHOCTH (OPMUPOBAHKS
OCHOBHBIX B3aUMOJICH CTBUI
OpraHU3MOB B IKOCHCTEMAX

21.04.2026

https://m.edso00.ru/863e6b72

89

MexaHu3MBbl BO3EUCTBUA
3arps3HEHUN pa3HbIX TUIIOB Ha
CyOOpraHu3MeHHOM,
OpraHU3MEHHOM, MOMYJIALIMOHHOM U
HSKOCHUCTEMHOM YPOBHSIX

22.04.2026

https://m.edso00.ru/863e6hb72

90

buochepa — oburenmanerapaas
o0oouka 3emiaun

22.04.2026

https://m.edso00.ru/863e6b72

91

Yuenune B. 1. Bepnajickoro o
ounochepe

28.04.2026

https://m.edso00.ru/863e6b72

92

3aKOHOMEPHOCTH CYILIECTBOBAHMS
ouocdepnl

29.04.2026

https://m.edsoo0.ru/863e6b72

93

KpyroBopoTs! BeiecTs
OMOTreOXUMUYECKUE ITHKITBI

29.04.2026

https://m.edso00.ru/863e6b72

94

3oHanbHOCTH OMocdepbl. OCHOBHBIE
OMOMBI CyILIH

05.05.2026

https://m.edso00.ru/863e6b72

95

YcroitunBocTs Onochepsl

https://m.edso00.ru/863e6b72
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06.05.2026

DKOJIOTHYECKNE KPU3UCHI U X

1 https://m. . 72
96 — 06.05.2026 ttps://m.edsoo.ru/863e6b
97 BosgeiicTBue uenoBeka Ha Ouochepy 1 12.05.2026 https://m.eds00.ru/863e6b72
98 AHTpOHOFeHHuoe BogﬂeHCTBvHe Ha 1 https://m.edso0.ru/863e6b72
pacTUTEbHBIN U KUBOTHBIN MUP 13.05.2026
99 OxpaHa npupoIbI 1 13.05.2026 https://m.edso00.ru/863e6b72
100 OCHOBHbIC MPHHLHIEL YCTOHTHBOrO 1 https://m.edsoo.ru/863eb5fa
Pa3BUTHS YETOBEYECTBA U MPUPOJIBI 19.05.2026
ParnmonansHOE IPUPO/IONOIH30BAHUE
101 1 https://m. : f
0 U COXpaHEHHE OMOIOrHYECKOro 90.05.2026 ttps://m.edsoo.ru/863eb5fa
pa3zHooOpa3zus 3eMiu
KonTtponsnas padora Ne2 mo teme
102 «buocdepa — rmodampHas 1 90.05.2026 https://m.edsoo.ru/863ebb5e
IKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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IMPOBEPAEMBIE HA EI'D 10 BUOJIOTUN TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMA

Kon
NMpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMA K NPEIMETHBIM Pe3yJbTaTaM 0CBOCHUS
OCHOBHOM 00pa30oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero
oOpazoBaHust

ChopMupoBaHHOCTh 3HAHUI O MeCT€ M PO OUOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUHT COBpeMEHHOU
€CTECTBCHHOHAYYHOU KapTUHBI MHpA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pELICHUH )KU3HEHHO BaXKHBIX COLUAIBLHO-ITHYECKUX, SKOHOMUYECKHX,
9KOJIOTHYECKUX MPOOJIEM UEIOBEUECTBA, & TAK)KE B PEIIIEHHUH BOIIPOCOB
palMOHATIBHOTO MPUPOIONIOIB30BaHus, B (GOPMH POBAHUH LIEHHOCTHOTO
OTHOWICHHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIaJe POCCUHCKUX U

3apy0eKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenue cucremoil 3HaHMMT 00 OCHOBHBIX METOJAaX HAy4yHOIO
MO3HAHMS, MCIOJNB3YEMbIX B OMOJIOTMYECKUX HCCIIENOBAHUSAX JKHUBBIX
O0BEKTOB M JKOcHCTeM (ONMHCaHME, HW3MEpEeHHe, IPOBEJCHUE
HaOmroieHMit); crnoco0amMH BBISBICHUS M OLEHKH AHTPOIMOI'€HHBIX
WU3MEHEHHU B IPUPOJIE.

YMeHMe BBIIBUraTh THIIOTE3BI, MPOBEPATh UX IKCIEPUMEHTAIbHBIMU
cpencrtBamu, (GOpPMYIHpYys Lelb HCCIENOBaHMs, aHAJIN3UPOBATH
HOJTyYEHHbIE PE3YJIbTaThl U 1€aTh BHIBOJIBI.

BoisiBieHne 3aBHCHMOCTH MEXIY HCCIEIyeMBbIMH BeJIMYHWHAMHU,
00BSICHEHHE MOJTYYCHHBIX Pe3yIbTaToOB U (POPMYIHPOBAHHE BHIBOAOB C

HCII0JIb30OBAHUECM HAYYHbIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHue Bhajerb CUCTEMOM OMOJIOrMYECKHMX 3HAHUM, KOoTopas
BKJIIOYAET: OCHOBOIMOJATAIONMe OHOJIOTMYECKHEe TEPMHUHBI M TIOHSTHUS
(>Ku3Hb, KJIETKA, TKaHb, OPraH, OPraHW3M, BUJ, MOMYJISIHS, YKOCUCTEMA,
ouorieHo3, Omocdepa; mMerabom3M, TOMEOCTa3, KJICTOYHBII UMMYHHTET,
OuocnHTe3 Oenka, OHOMOMMMEPBI, JUCKPETHOCTh, CaMOpPEryJISLus,
CaMOBOCIPOU3BEICHUE, HACJIE/ICTBEHHOCTb, WU3MEHUUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonoruueckue Teopuw: KierouyHas teopus 1. IllBanna, M.
[lnelinena, P. BupxoBa; KJIOHaJIBHO-CENEKTUBHOrO UMMyHHTeTa [I.
Opmux, U.1. MeunnkoBa, XxpOMOCOMHasi TeOpus HaciaeacTBeHHOCTH T.
Moprana, 3akoH 3apoasimieBoro cxoxacrBa K. bapa, sBomounonHas
teopusi Y. JlapBuHa, CHUHTETHYECKass TEOPHUS HBOJIOLUHU, TEOPHS

antporiorene3a Y. Jlapsuna; Teopusi o6moreoneno3a B.H. Cykauésa,




yuenne H.J. BaBuiioBa o neHTpax MHOroo0pasusi U MpOUCXOXKIEHUS
KylIbTYypHbIX pacTeHudi, yueHue A.H. CepepuoBa o0 nytsax u
HaIlpaBJICHHUAX dBOJIONKHU, yueHre B.M. BepHajackoro — o 6uocdepe);
3aKOHBI (€AMHO00pa3usi MOTOMKOB MEPBOr'0 MOKOJIECHUS, PaCIICTICHHUS
MPU3HAKOB, HE3aBUCHMOI0 HacJeAOBaHUs MNpu3HakoB ['. MeHnens;
CIIEMJICHHOT'O0 HACIEAOBaHUs MPHU3HAKOB U HAPYIIECHUS CLEIUICHUs
renoB T. Moprada; TOMOJOTMYECKUX PSIAOB B HACJIEACTBEHHOU
n3menunBoctn H.M. BaBunopa; reHeTmdeckoro paBHOBecus JIx.
Xapnu u B. Baiinbepra; 3aponpimeBoro cxoxactsa K. bopa;
ouoreHernueckuii 3axkoH J. ['ekkens, ®. Mromiepa);

HOPUHIUIBI (YUCTOTHI FTAMET, KOMIIJIEMEHTAPHOCTH);

npaBuia (MuHuMyma HO. JInbGuxa, Komorudeckoi mupaMuIbl 4HCel,
OMOMACCHI ¥ DHEPTUH);

runore3bl (koamepBatHod A.M. Omnapuna, mepBuuHOro OynboHa JIxk.

Xonpeitaa, mukpochep C. Pokca, pudozuma T. Uek)

YMenue peuiatb IMOUCKOBBIC OMOJIOrHYECKHE 3aJa4yM, BBIABIIATH
IMPUYNHHO-CJICACTBCHHLIC CBA3HU MCKOY HCCIICAyCMbIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, nmpouneccaMn W ABJICHHUAMH, JCJIATb
BbIBOAbI U ITPOIrHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTAaBJIATh I'CHOTUIIMYCCKUEC CXCMbI CKPCHIMBAHUA I PA3HBIX TUIIOB
HaCJICAOBaHWA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBbI IIEPEHOCA

BCHICCTB U SHCPTUHM B SKOCHUCTEMAX (HGHI/I IIMTaHWs1, ITINIIEBLIC CeTI/I)

YMeHHne yCTaHaBIMBATh B3aMMOCBS3UM MEKIY CTPOCHHUEM U
(GYHKIHUSIMH: OPraHOHWIIOB, KJIETOK pa3HbIX TKAaHEH, OpraHaMH W
CHCTEeMaM{ OpraHOB Yy pACTCHH, XHUBOTHBIX W YEJOBEKA, MEXKIY
JTariaMu 0OOMEHa BEIIECTB; ATAIAMH KJIETOYHOTO IMKJIA U KU3HECHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMU SMOPUOHAIILHOTO Pa3BUTHS; TCHOTUIIOM
u Qenortunom, ¢eHotunoM U (pakTopamm Ccpenbl OOWMTaHWMS,
npoleccaMy  3BOJIONMHU;  JBUXKYIIMMH — CHJIAMH  aHTPOIOIeHe3a;
KOMITOHCHTAMH Pa3jMYHBIX YKOCHCTEM M IPUCIIOCOOJICHUSIMH K HHUM

OpraHu3MOB

YMeHue BbIACITh CYIIECTBEHHbBIC TPU3HAKH:

CTPOEHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OTHOKIETOYHBIX H
MHOTOKJIETOUYHBIX OPraHU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Ooumocdepsl; CTPOEGHUS OpraHOB M CHCTEM OpraHOB pPAacTEHUH,
YKUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HENEATEIbHOCTH, MPOTEKAIOIINX
B OpraHu3Max pacTEHUH, >KMBOTHBIX M YEJIOBEKa; OMOJIOTMUYECKHX

mpoIeccoB: oOMeHa BemecTB (Meradonm3Mm), wuHopManuu w




IPEBpAllleHUs] SHEPruu, OpoKeHus, aBTOTPOPHOro U reTepoTpohHOro
TUIIOB TMUTaHMWS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeTroreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
pa3MHOXKEHUS, UHAUBUAYAJIbHOIO Pa3BUTHSL OpraHu3Ma (OHTOreHe3a),
B3aMMOJCHCTBUSL TE€HOB, TETEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTaOWJIM3HPYIOLIEro, JABIJKYIIETO W pa3pbIBAIOLIErO
€CTECTBEHHOr0 O0TOOpa; aJUIONaTPHYECKOr0 U  CHMIIATPUYECKOIro
BU000pa30BaHus; BIUSHUS JBIKYIIUX CHJI 3BOJIOIUU Ha reHO(OH]
HOMYJIALNY; TPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpene oOuTaHuS,
YepeJOBaHUsI HANpPABJIEHHUIN HBOJIIOIMU; KPYrOBOPOTA BEIIECTB H

IIOTOKA SHCPIruu B OKOCUCTEMAX

ChopMHUpOBaHHOCTh yMEHHSI BBIJCIATH CYIICCTBCHHBIC IPU3HAKH
BHUPYCOB, KIJIETOK MPOKAPUOT H OYKAPHOT; OJHOKICTOYHBIX H
MHOT'OKJICTOYHBIX OPraHU3MOB, BHJIOB, OMOTCOIIEHO30B U JKOCUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIECTB U MPEBPAICHUS DHEPTUU B
KJIeTKe, (OTOCHHTE3a, IJIACTHYECKOr0 W SHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOAOTBOPCHUS, pAa3BUTUS U
Pa3MHOKEHUS, UHIMBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa),
00pbOBI 3a CyIIECTBOBAHKE, €CTECTBEHHOI 0 0TOOPA, BHI000pa30BaHMs,
MPUCIIOCOOJIGHHOCTH OpraHU3MOB K cCpelne OOWTaHWs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOT CHHBIX M3MCHEHHUU B DKOCHCTEMaX
CBOCH MECTHOCTH, KPyrOBOPOTa BEIISCTB W NPEBPAIICHUS JYHEPTUH B

ouochepe

YMmenne UCIIOJIB30BATh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOrMYECKyl0 TEPMMHOJIOTMI0 U CHMBOJMKY MAJIS JJOKa3aTelbCTBa
pPOACTBA OPraHU3MOB DPA3HBIX CUCTEMAaTUYECKHUX I'PYII; B3aUMOCBS3HU
OpPraHu3MOB U CpeAbl OOUTaHUS; €IUHCTBA YEIOBEYECKUX pac;
HEOOXOIUMOCTH 370pOBOro 00pasa KU3HHU, COXpaHEHUs pa3zHOoOpas3us
BUJIOB U DKOCHCTEM KaK YCIOBHUSA COCYILIECTBOBAHHS IIPUPOABI H

4CI0BCUYCCTBA

YMeHue KpUTHYECKH OIEHUWBATh WHQOPMAIUI0 OHOIOrHYECKOro
COJIep)KaHMs; MHTEPIPETUPOBATh ITUUYECKUE ACHEKTHl COBPEMEHHBIX
HCCJICIOBaHUN B ouonoruu, MEIHUITHHE, OUMOTEXHOJIOTUH;
paccmaTpuBaTh r00anbHBIC JKOJIOTUUECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

JB(0X35000%010]




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
1O BUOJOI'MH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xak HaykKa. JKuBBIEe CHCTEMBI 1 X HU3Yy4YCHUC

11

CoBpemeHHass OHMOJOTMsT — KOMIUIEKCHAs Hayka. buojoruueckue Haykd u
u3ydyaeMble UMU TpoOsieMbl. DyHIaMEHTalbHbIE, MPUKJIAJHbIE U IOUCKOBBIE
Hay4HbIE UCCIICIOBaHMsI B OMOJIOTHH.

3HaueHue Ouosmorun B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAaY4YHOMI
kaptuHbl Mupa. [Ipodeccun, cszanHble ¢ Ouonorueil. 3HaueHue OMOJIOTMU B
IPAaKTHYECKOW JEeSITeIbHOCTH 4YEJIOBEKa: MEIUIUHE, CEJIbCKOM XO3sICTBE,

IMPOMBIIIIJICHHOCTHU, OXPAaHC IIPUPOIbI

1.2

JXKuBble cucTeMbl Kak NpeaMer u3ydeHus omosoruu. CBOHCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JNUCKPETHOCTb M LEIOCTHOCTh, CIOXKHOCTh U
YHOPSIIOYEHHOCTh CTPYKTYDBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEICHNE, Pa3IpakKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHU3alMy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KIIE€TOUYHBIM, TKAHEBBIH,
OpraHu3MEHHBIH, MO YJIAIIMOHHO-BUIOB O, SKOCHUCTEMHBIN
(buoreonenoTnueckuii), Ouocdepnsiii. I[Ipomecchl, MPOUCXOANINE B >KUBBIX
cucreMax. OCHOBHBbIE NPHU3HAKH XKUBOTO. JKW3HB Kak (opma CyIIEeCTBOBAHHUS

MaTepuu

1.3

Metonbl Ouosnormyeckol Haykw. HaOmonmeHue, u3MepeHUE, IKCIEPHUMEHT,
cucrtemMatuzanusa, MeTaaHaiu3. IloHsThme o0 3aBUCMMOM W HE3aBHUCHMOM
nepeMeHHoi. [InanupoBanue skcnepumenta. [loctaHoBKa U mpoBepKa TUMOTES.
HyneBas runore3za. Ilonsatue BbIOOpKM U €€ npocroBepHOCTh. Pa3Opoc B
Ouonornyeckux AaHHBIX. OLIEHKa JOCTOBEPHOCTH IOJYUYEHHBIX PE3YyJIbTATOB.
[IpuunHBl MCKaKEHUsI pE3yNbTATOB JKCIEpUMEHTa. [IOHSATHE CTATUCTHYECKOIO

TECTa

Knerka kak Ononornueckast cucreMa

2.1

Kierka — cTpykTypHO-(OYHKIMOHAJBHAS €IUHUIA KUBOTO. VICTOpHS OTKPBITUSA
kinerku. Paborer P. I'yka, A. JleBenryka. Kinerounas teopust (T. LlBann, M.
[Inetinen, P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOPHH.
MeTopI MOJIEKYJISIPHON U KJIIETOYHOW OMOJIOTUN: MUKPOCKOITHSI, XpoMaTorpadus,
anekTpodopes, METOoJ MEYEHBIX aTOMOB, muhdepeHnnantsHoe

L[eHTpI/I(l)YI‘I/IPOBaHI/IC, KYJIbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUH COCTaB KJICTKH. MaKpo-, MUKPO- U YJIbTPAMHUKPOIJICMCHTHI. Bona n

€€ poib Kak pacTBOPUTEI, PEareHTa, ydyacTue B CTPYKTYPUPOBAHHUM KIETKH,




TEIUIOPEryJISIuK. MuHepaibHblEe BELIECTBA KJIETKH, MX OHOJOrMYecKas poib.
Posb KaTHOHOB M @aHHOHOB B KJIETKE.

buonornyeckue monaumepnl. benku. AMHMHOKHCIOTHBIM  COCTaB  OCIIKOB.
Crpyktypsl OenkoBoit Mousekynbl. llepBuuHas cTpykTypa Oenka, HMenTHAHAS
CBs3b. BrTopuuHas, TpeTuyHas, 4YETBEPTHUHAs CTPYKTyphl. JleHaTypauus.
CgoiictBa OenkoB. Knaccudukanus 6enxoB. buonorudeckne GyHKIUU OEIKOB.
VYrneBoasl. MoHOcaxapuabl, AMCaXapuibl, OJIUTIOCaXapuibl U TMOJHCAXAPUIBI.
OO0muit mnaH CcTpoeHHs U (PU3MKO-XMMHUYECKHE CBOMCTBA  yrJeBOJIOB.
buonornyeckue GyHKIMH YTIIEBOIOB.

Jlumuaelr. TmapodunsHO-TUApOPOOHBIE cBOlcTBA. Kiaccudukanus Tummmaos.
Tpurnmuuepuasl, ¢ochomunuasl, BOCKH, cTepounbl. buonormueckue GyHKIUU
munuoB. OO1me cBoicTBa OMOJOrHUECKUX MEMOPaH — TEKy4ecTh, CIOCOOHOCTh
K CaMO03aMbIKaHHIO, IOy POHULIAEMOCTb.

Hyxnennoseie xucnorel. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneotuasl. [Tpunnun xommiuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JAHK — nBoitnas cnmpans. Mecronaxoxaenue u ononornueckue Gpynkmun JJHK.
Bunel PHK. ®yukuun PHK B knetke.

Crpoenue wmonekyinsl AT®. Makpospruueckue cBs3u B Monekyine ATO.
buonornueckue pynkuun AT®. BoccTaHoBiIeHHbIE IEPEHOCUUKH, UX (PYHKIINH B
kierke. CexkBennpoBanue JTHK.

CrpykrypHas Ouonorus: OMoXUMHYEecKHe M OuodU3MUecKne WCCIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunel  kiIeTok: JykKapuoTuyeckas U Inpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHATbHBIE 00Pa30BaHMS KIETKH.

Crpoenue mpokapuoTHueckoil kieTku. Kierounas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHHsI TeTepoTpodHON H aBTOTPO(HON MPOKAPHUOTHUECKHX
KJIETOK. MeCTO 1 poJib IPOKapuoT B OMOLIEHO3aX.

Crpoenue u (yHKUMOHMpPOBAHHE 3yKapHOTH4YeCKOM kieTku. [lnaszmarmueckas
MemOpana (mnasmanemma). CTpyKTypa IJia3MaTHIecKol MeMOpaHbl. TpaHcHopT
BEIIECTB  4epe3 IIJIa3MaTUYEeCKyl0o MeMOpaHy: maccuBHbIM  (auddysus,
obneruéHHas auddy3us), aKTUBHbIA (MEpBUUYHBIA U BTOPUYHBIA aKTHUBHBIN
tpancnopt). Ilomynmponunaemocts wMemMOpanbsl. PaGoTa HaTpuii-KaaIueBOro
Hacoca. DHJOLMTO3: MUHOLUTO3, (parouuTo3. Dk3ommuTo3. KiierouHas creHka.
CtpykTypa U QYHKIMH KICTOYHON CTCHKH PacTEHHH, rpruOOB.

Hwuronmasma. Iutozons. IluTockenet. JIBmikeHue muTomiaazMbl. OpraHou bl
kietku. OgHoMeMOpaHHbIC OpPraHOMIbl KJIIETKH: DHHJOMIa3MaTH4YeCcKas CeTh
(BIIC), anmapar I'ombmKH, TM30COMBI, UX CTpoeHHE M (QyHKIMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHouJI0B KieTKU. CTpoeHHe TpaHyJSIPHOTO PETHKYIyMa.

Cunte3 pacTtBOpUMBIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [ magkwmii




(arpanynapHbIid) 3HIOMIA3MATUYECKUN peTHKyIyM. CekperopHas (QYHKIMS
annapara ['onbaxu. TpancmopT BeliecTB B KieTKe. Bakyosm pacTUTENbHBIX
kierok. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU bl KIETKU: MUTOXOHIPUHU, IJIACTH IbI.

CrtpoeHne u (yHKIMM MHUTOXOHApPHA M miactua. [lepBuuyHBIE, BTOpPUYHBIE H
CIIOKHBIE  MJIACTUABI  (DOTOCHMHTE3MPYIONMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranouasl kieTku CrtpoeHune u  (YHKIHH HeMeMOpaHHBIX
OpraHonioB Kjetku. PubGocombl. MuxkpodunameHTsl. MpllleyHbIE  KIETKH.
Mukporpy6ouku. Knerounsiii nentp. CTpoeHue M JBM)KEHUE >KTYTUKOB U
pecHnuek. MUKpoTpyOOUKH IIUTOIIIa3Mbl. L{eHTprob.

SAnpo. OGonouka sapa, XpoOMaTHH, KapuoIUlasMma, SIAPBIIIKH, UX CTPOCHHE H
¢byukuun. SnepHbiii OenkoBblii MaTpukce. IIpocTpaHCTBEHHOE pacHoioKeHUe
XpOMOCOM B MHTep(a3zHOM sape. benku XxpomaTHa — IUCTOHBI.

Kiterounsle BkmrodeHuss. CpaBHHUTENBHAsE XapaKTEPUCTUKA KJIETOK JSYKapHOT

(pacTuUTENnBHOM, )KUBOTHOM, TPUOHOMN)

2.4

AccUMUTISAIUS U AUCCUMMIISIIUA — JIB€ CTOPOHBI MeTabosm3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepOoTPOdHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTmueckoe oOecredeHue KIeTKu: mpeBpameHne ATO B
OoOMeHHBIX Tporeccax. {DepMEeHTATHBHBIA XapaKTep peakiuil KIETOYHOTro
MeTabomm3ma. DepMEeHTH, WX CTPOCHHE, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPraHMYECKUX KaTann3aTopoB. bemku -
aKTUBATOPBI M OEJNKU-WHTUOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (epMEHTATHUBHBIX
peaKuuii OT Pa3IMYHBIX (GAKTOPOB.

[lepBUYHBI CHHTE3 OpraHMYecKHX BemlecTB B KieTke. DorocwHTe3. Poib
XJIOpOIJIacTOB B mpouecce ¢orocunre3a. CBeroBas M TeMHOBas  (hasbl.
[IponyktuBHOCTE (hoTOCHMHTE3a. BimsHHMEe pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
(orocuHTe3a. 3HaUeHUE POTOCHHTE3A.

XemocuHTe3. PasHooOpa3zue opraHu3MOB-XEMOCUHTETUKOB: HUTPU(PULUPYIOLIHE
Oaktepuu, kene300aKTepun, CepoOdaKTEpUu, BOJIOPOJHBIC OaKTepuu. 3HAUCHHE
XEMOCHHTE3a.

Anas’poOHble opraHu3Mbl. Buabl Opoxenus. IIponykTel OpokeHHS U HUX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAMTEN OOJIC3HEH.

AdpoOHBIE OpPraHW3MBbl. DTambl 3HEPreTHYecKoro odMeHa. IToAroToBHUTEIILHBII
aTamn. ' muKomm3 — 6ECKHCIOPOAHOE PACIICTIICHUE TITFOKO3bI.

buonornyeckoe OKHCIIEHHE, WM KJIETOYHOE JAbIXaHWe. Poib MUTOXOHApPUN B
nporeccax OMOJIOTHYECKOTO OKH CJICHHUSI. [{uknraeckue peakiuu.

OxucmutensHoe ¢ochopunupoanue. Ilpenmyiectsa a3pobHOro nytu oOMeHa




BEIIECTB IIepe]] aHapOOHBIM. D (HEKTUBHOCTH SHEPTETUUECKOr0 0OMEHa

2.5

Peakiun matpuuHoro cuHre3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO cMHTe3a. Peanum3aius nHacnenctBeHHoM nnpopmannn. [ eHeTHUEeCKIit
Koz, ero cpoicrBa. TpaHckpunuus — matpuudblil cuHTe3 PHK. IlpuHnmnsr
TPAaHCKPUIIIUHU: KOMILJIEMEHTAPHOCTb, aHTUIApaIeIbHOCTh, AaCUMMETPHYHOCTb.
Tpancnauusa u e€ stanbl. Yuactue TpaHcnopTHbix PHK B Onocunrese Oenka.
VYcnoBuss O6uocunTe3a Oenka. KoaupoBanue amuHokuciaor. Pomp pubocom B
OouocuHTese Oenka.

Opranuzanus reHoMa y IpoKapuoT U 3yKapuoT. Peryssiuust akTHBHOCTH I'€HOB y
npokapuoT. ['unote3a omepona (. XKakob, XK. Mano). Perynsmust 0OMEeHHBIX
nporeccoB B kieTke. Knerounslii romeocras.

Bupycbl — HekneTouHble (OpMBI KU3HU U oOnuraTHble napasutbl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.

BupycHbie 3a0oneBanus yenoBeka, )uUBOTHBIX, pactenuii. CIINI, COVID-19,

CoOMaJIbHBIC U MCAUIITMHCKHUC HpO6J’IeMH

2.6

Knerounsiii 1ukn, ero mnepuoasl u perymsauus. MHtepdasa u  MuTO3.
OcobeHHocTy MpoleccoB, NpoTekaroumx B uHTepdasze. [loaroroska kierku k
nenenuto.  [IpecuHTeTHueckuii  (IOCTMUTOTHYECKUN), CHHTETUYECKUU |
MOCTCUHTETUY €CKUH (MPEMUTOTHUESCKUI ) TEPHOIbI MHTEP(DA3BI.

Martpuunsiii  cunte3 JHK — penmukanusa. Ilpunnuner penmumkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNAPAJIICIbHOCTb.
Mexanusm penmukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U
TejoMepa3a. XPOMOCOMHBI Ha0Op KIJIETKM — KapuoTul. JIUNIouaHbeldi U
raluiouIHbIM  Habopsel XpomocoM. I'omosnoruusbie XpomocoMbl. [losjoBbie
XPOMOCOMBI.

Jlenenune kietkn — mMuTo3. CTaaiuu MUTO3a U NMPOUCXOIALIME B HUX MPOLIECCHI.
Tuner muto3a. KapuokuHes M nuTokMHe3. buosornueckoe 3HayeHUE MHTO3a.
Perynsanus MUTOTHYECKOrO IIMKJIA KIeTKU. [IporpaMMupyemast kietodHast rudens
— afnonTo3.

CDyHKI_lI/IOHaJ'ILHaH I¢HOMHKa

OpraHusM Kak 6uosornyeckas cucrema

3.1

OOHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTI'OKJIETOYHbBIE OpraHU3Mbl H
MHOT'OTKQHEBBIE OPraHU3MBbl.

®opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIOYas BeEreTaTHuBHOE) U
nojioBoe. Buael  Oecrmonoro  pa3MHOXKEHUS: TMOYKOBAHHE,  CIOPYJISIUA,
(dparmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pazmuoxxeHue. [lomoBbie kKiaeTku, nau ramMmetsl. Meito3. Ctaauu Meiiosa.

[ToBenenne xpomocom B Meitoze. Kpoccunrosep. buonornueckuii cMbici meios3a




Y TI0JIOBOT O Ipouecca. Meno3 u ero Mecro B )KM3HEHHOM LIUKIIE OPraHU3MOB.
IIpenzaponpiiieBoe paszButve. ['ameroreHe3 y >KMBOTHBIX. [I0JIOBBIE KeEJe3bl.
OOpazoBanue W pa3BUTHE TOJOBBIX KIeTOK. CrepmMaToreHe3 H OOTEHE3.
CrtpoeHue mMOJOBBIX KJeToK. OIUIOAOTBOpPEHHE W SMOpPHUOHAIBHOE pa3BUTHE
XKHUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHHSI: Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.
WunuBunyansHoe pasButue opraHu3MoB (oHToreHe3). Craguu sMOpHOreHesa
KUBOTHBIX (Ha mpumMepe Jarymkn). Jpodnenne. Tumbl gpodnenus. OcobeHHOCTH
IpoOJieHus MIICKOMUTAIONIMX. 3apObIIIeBble JIMCTKH (TacTpyssius). 3akiaaka
OpraHoB W TKaHEW W3 3apoJBIIIEBBIX JHCTKOB. B3aumMHOe BiMsHHE YacTel
pa3BUBAIOIIETOCS 3apojblia (SMOpUOHANbHAS WHAYKUHWSA). 3akiajka I[J1aHa
CTPOEHMS JKUBOTHOTO KaK pe3yJbTaT HEpPapXUUYECKUX B3aUMOJEHUCTBUN T'€HOB.
BrnusHune Ha SMOpHOHAIBHOE pAa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYyKaromieh
Cpeapbl.

PocTt n pa3zsutue xxuBotHbIX. [locTamOpuonaneHelii nepuos. IIpamoe u Henpsmoe
pazsute. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOYHBIX U TIO3BOHOYHBIX
KUBOTHBIX. buosnornueckoe 3HaueHHe NPSAMOro U HENPSAMOIO pPa3BUTUSA, UX
pacrpocTpaHeHre B Ipupoje. THIbl pocTa >KUBOTHBIX. DaKTOphl PEryssiluu
pocTta JKMBOTHBIX U uenoBeka. Craguu MOCTIMOPHOHAIBHOIO Pa3BUTHS Yy
KUBOTHBIX U yesnoBeka. [leprospl oHTOreHesa yenoBeka.

PasmHOkeHne u pa3ButHe pacteHuid. ['ameroputr u cmnopodur. Meiio3 B
KU3HEHHOM IMKJie pacrteHuid. OOpa3oBaHue crop B Ipolecce Menosa.
lametorene3 y pacrenuil. OIJIOJOTBOPEHHE W  pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIIOIOTBOPEHHUE Y IBETKOBBIX pacTeHnit. O6pa3oBaHue u

pa3BUTHE CEMEHHU. MeXaHU3MBbI PEryIsiiui OHTOI€HEe3a y PACTEHUN U KUBOTHBIX

3.2

HUctopusi cTaHOBJIEHUS M pa3BUTUA TEHETUKM Kak Haykd. OCHOBHbIE
FEHETUYECKUE TMOHSATHUS M CHUMBOJBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIeJIbHbIE
TEHbl, aJbTEPHATHBHBIC NPU3HAKU, [TOMHHAHTHBIA M PELECCUBHBIA IPU3HAK,
FOMO3UI0Ta, TETEPO3UTr0Ta, 4YUCTas JUHUSA, TUOPHUIBI, TEHOTHUI, (PEHOTHII.
OcCHOBHBIE  METOABI TCHETHKH: T'HOPUIOJIOTHYECKUH, [HUTOIOTHYCCKUH,

MOJIEKYJISIPHO-T €HETUYECKHI

3.3

MounorubpunHoe ckpeuuBanue. [1epBoiii 3akoH MeHelsl — 3aKOH eIMHO00pas3us
TUOpUJIOB TIEPBOro TOKOJIeHHsS. [IpaBwiio agoMHHMpOBaHHS. BTopoil 3akoH
Mengenss — 3aKOH pacileruieHds Mpu3HaKoB. [[ATOJNOrMUEeCKHE OCHOBBI
MOHOTHOPUHOTO CKpeluBaHus. ['unoreza YMCTOTH raMeT.

AHnanmuzupyroomee ckpemyBaHue. I[IpomMexyTOuHBI XapakTep HacleJOBAHUS.
Pacmiennenune npru3HakoB Mpy HENOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. Tperuil 3akoH MeHzaens — 3aKOH HE3aBHUCHMOTO

HaCJICAOBaHUA IIPU3HAKOB. HI/ITOHOFI/I‘IGCKI/IG OCHOBBEI I[I/IFI/I6pI/I}1HOFO




CKpEILMBaHUS.
CuerieHHoe HacienoBaHue ImpusHakoB. PaGorer T. Moprana. CuerieHHOe
HacJe0BaHUE TI'€HOB, HApYIIEHHE CIEIUICHUS MEXKIYy TeHaMU. XPOMOCOMHas
TEOpHs HACIIEICTBEHHOCTH.

l'eneruka mona. XpOMOCOMHBII MEXaHU3M ONpeaeNieHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporameTHbId moii. I'eHeTmueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnegoBaHue NPU3HAKOB, CIEIIEHHBIX C
TIOJIOM.

['enotun kak menoctHas cucreMa. [lmelorponuss — MHOXKECTBEHHOE JACHCTBUE
refa. MHOXXECTBEHHBIN ajjienn3M. Bi3amMonelicTBue HealIelbHBIX TI'€HOB.

Kommnementapruocts. Onucras. [Tonumepus

3.4

B3anmogneiictBue reHotuna 1 cpeisl npu popmupoanuu peHoruna. M3smMeHunBOCTH
npu3HaKoB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKUA. BUIbI M3MEHUMBOCTH:
HEHACJIECTBCHHAs M HACJICACTBEHHAS.

MoudukaiimonHass ~ U3MEHYMBOCTb.  Pomb  cpempl B (OpPMUPOBAHUU
MoaudukaroHHOM n3MeHunBocTH. HopMa peakunu npusHaka. BapuannoHHBIN psif
u BapuanvoHHas kpuBas (B. MHWoranncen). CpoiictBa Moau(UKAIIMOHHOM
M3MEHYUBOCTH.

T'enoTunmnueckast n3amMeHIUBOCTL. CBOMCTBA M€HOTUIINYECKON M3MEHUYMBOCTH. BUIbI
TEeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMIOHHASI.

KomOuHaTBHAasT W3MEHUYMBOCTh. Mei03 U TOJOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTU. POJIb KOMOWHATHBHON M3MEHUYMBOCTH B CO3JIaHUH
TeHETUYECKOro pa3Hoo0pasus B Mpeenax OAHOro BUIA.

MyTtanyonHasi '3MEHYMBOCTh. BUbl MyTalMii: TeHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CroHTaHHbIE W WHAYUUMPOBAHHBIE MYTallMH. SAepHbIE U IUTOIIa3MaTHYECKUE
MyTtaiu. CoMaTHYECKHE U N0JI0BbIE MyTaluu. [IpuurHbl BOSHUKHOBEHUSI MyTaLIUi.
MytareHsl W HMX BJIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOTO
nporiecca. 3aKOH TOMOJIOrMYECKUX PSAOB B HacaeAcTBeHHOM n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHG?II[CpHaﬂ HN3MCHYHNBOCTDh U HACJICACTBCHHOCTD

3.5

Kapuotun uenoBeka. MexayHapogHas IporpaMMa HCCIEAOBAHUS T'€HOMa
yermoBeKka. MeTroAapl  M3yueHHMs] TEHETUKM  4YeJOBeKa: I'eHEeaJlOru4ecKuid,
OJIM3HEIIOBEIH, [IUTOT€HETHUECKUIA, MO YJISIITUOHHO -CTATU CTUYECKUH,
MOJIEKYJIIPHO-T €HETUYECKU M. CoBpeMeHHOE orpeJeaeHue reHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHUPOBAHWE, TCHOTHITUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[]P-anamu3a. HacmencTBenHble  3a0oyieBaHHMs  4YenoBeka. [eHHbie U
XpOMOCOMHBIE 0ose3Hn YeJoBeKa. bone3nn c HaCJeICTBEHHON
MIPEIPACIIONOKEHHOCTHIO. 3HAYCHUE MEIMIIMHCKON T'eHETHKH B MPEIOTBPAIICHUN

U JICYCHUH T'€HETHYECKHX 3a001eBaHmi uetoBeka. CTBOJIOBEIE KIETKU




3.6

JlomecTukanus U ceneKkus. 3apoxkKICHUE CENEeKIU U JoMecTukanuu. Yuenue H.1.
BaBunoBa o 1meHTpax MPOMCXOXKACHUS U MHOTrooOpasvs KyJIbTYPHBIX pPacTEHUM.
Ponb cenexiyu B co3jaHMU COPTOB pacTEHUU U MOPOJ KUBOTHBIX. COpT, mopojia,
ITaMM. 3aKOH T'OMOJIOTHYECKHX PSAJIOB B HACJIEACTBEHHOW u3MeHunBoctd H.M.
BasuiioBa, ero 3HaueHHE 1151 CEJICKIIMOHHON paOOTHI.

MeTtonsl ceneKuMoOHHOW paboThl. MCKycCTBEHHBI OTOOpP: MACCOBBIA U
VHIUBUyaIbHBIN. DTarmsl KOMOMHAIIMOHHOH CCIICKIIMH. UcnreiTanue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKH
(eHoTHIIAa TOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMolbio ananu3a JJHK.
VckycCTBEHHBIN MyTareHe3 Kak MeTOJ CEeJICKIIMOHHOW pa0oThl. PanmnannonHbIi 1
XUMUYECKU MyTareHe3 KakK MCTOYHHUK MYTalluid y KYJbTYpHBIX GdopM
opranu3sMoB. Mcnonb3oBaHME TE€HOMHOTO pEJaKTUPOBAHUA U METOJ OB
pexomOuHaHTHBIX JIHK 117151 mosmydeHust ICXOAHOTO MaTepuaa s CeJISKIINH.
[lonyuenne mnommuonoB. BHyTtpuBumoBas rubpuausanus. bimskopoacTtBeHHoe
CKpelIMBaHue, Wi UHOpuAWMHT. HepoAcTBEHHOE CKpelmBaHUE, WM ayTOPHIUHT.
I'erepo3uc u ero npuumunsl. Mcnonbs3oBanue rerepouca B cenekumu. OtnanéHHas
ruopuamzanms. [Ipeogonenne Oecrutogusi MEXBUIOBBIX THOPUAOB. JloCTHKEHUS

CEJIEKUIMH PACTEHUM U JKUBOTHBIX

3.7

OOBEKTHI, UCHONB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTraHMU3Mbl, HUX  XapaKTepucTuka. TpaguuuoHHas  OHMOTEXHOJIOTHS:
xje0oneyeHne,  MOMyYeHHE  KHUCIOMOJIOYHBIX  TPOAYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOJOTMUECKUX TEXHOJIOIHM.
[TpousBoncTBO  Oenka, aMUHOKHMCIOT W BUTaMUHOB.  VIcKyccTBEHHOE
OILUTIOIOTBOpPEHUE. PEKOHCTpYKIMS SHIEKIETOK M KIOHMPOBAHUE KUBOTHBIX.
Meroz TpaHCIUIaHTaIUU SAEp KIETOK.

XpoMoOoCOMHasi W Te€HHasg HHXeHepusa. LckyccTBeHHBII CUHTE3 TIeHa W
KoHCTpyupoBanue pekomOuHantHbix JIHK. JlocTwkeHus u mepcneKkTUBBI
XpOMOCOMHONM M TE€HHOM HHXXEHepuu. MeauUMHCKUE OHOTEeXHOJIOTUH.

Hcmonp30BaHne CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHu4YCCKOro Mupa

4.1

buonoruueckoe = paszHooOpazue  opranuzmoB.  CoBpemeHHass ~ cucrema
oprannyeckoro wmupa. IlpuHiunsl kiaccupukauuu opranu3moB. OCHOBHBIE
CHUCTEMATHU4ECKHE IPYIIIBI OPraHU3MOB.

OcoOEHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOAOPOCIH, APYrUe
npoTucThl. KoJloHManbHbIe OpraHu3Msl. JIBMKEHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOMIHOE, JKTYTHKOBOE, PECHHYHOE. 3alUTa y OJHOKJIETOUYHBIX OPraHU3MOB.

PazapaxuMoCTh y OTHOKIETOUHBIX OPraHU3MOB. TaKkCcHCBI




4.2

MHOrokaeTouHblie pacTeHusi. B3auMocCBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opranbl U CHUCTEMBbl OPraHOB MHOTOKJIETOYHOro opraHuzma. OpraHnusm
Kak eauHoe 1enoe. TkaHu pacreHuid. Tumbsl pacTUTENbHBIX TKaHEH:
oOpa3oBarenbHas, IOKPOBHAs, IPOBOIAINAS, OCHOBHAs, MEXaHUYECKas.

OcobenHocT cTpoeHus, QYHKIIUN U PACIOIOKEHHS TKaHEeH B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHepaTUBHbBIE OpraHbl pacTeHUil. dyHKIIMM OPraHOB U CHCTEM
opranoB. Kapkac pacrenuii. /[B>keHrHE€ MHOTOKJIETOUHBIX PACTEHHIT: TPOIU3MBI U
Hactuu. IloryiomeHne BOJBI, YIIEKHUCIOrO Tra3a M MUHEpAIbHBIX BELIECTB
pacteHusMu. [[pixanue pactenuil. lu¢dysus razo uepe3 mNoBEpXHOCTh KIETKH.
TpancnopTHble cHCTEMBl pacTeHMH. Beinenenue y pacrteHuil. 3amurta Yy
MHOI'OKJIETOUHBbIX pacTeHuil. Kyrukyna. CpencrBa macCMBHOW M XMMHUYECKOU
3anThl. DUTOHIUIBI.

PazppaxuMocTe M peryssiuus y opraHu3MoB. PaznpaxuMocTs M perymsiuus y

MHOI'OKJICTOYHBIX paCTeHHI)’I. PocroBrie BCIICCTBA U NX 3HAYCHUC

4.5

MHOroKJIeTOYHbIE  JKUBOTHBIE. B3auMOCBS3p  4acTeld  MHOTOKIETOYHOTO
opraHnusma. TKaHI/I, Opranbl 1 CUCTCMbI OPraHOB MHOT'OKJICTOYHOI'O OpraHusma.
Opranusm Kak enuHoe menoe. 'omeocra3. TkaHU KUBOTHBIX U 4YeJlOBEKa. THIIbI
JKHUBOTHBLIX TKaHEH: SIUTEC/IMaJIbHas, COCAUHUTCIIbHAA, MbIIICUHAsdA, HCPBHAasd.
OcobenHocTu CcTpoeHMs, (YHKIMH ¥ PACIOJNOXKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YEJIOBCKA

4.6

Oprasbl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMU OpPraHOB U CUCTEM OPTaHOB.
Omopa Tenma opranu3moB. CkeneTbl OJHOKJIETOYHBIX W MHOT'OKJIETOYHBIX
JKUBOTHBIX. HapyXHbIi1 1 BHYTpeHHUHN ckeneT. CTpoe€HHWE U TUIbI COCUHEHUS
KOCTEH.

JIBM>keHHEe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTaHme >kuBOTHBIX. IluTanume
MO3BOHOYHBIX XKUBOTHBIX. J[pIxaHue )kxuBOTHBIX. KoxkHOE nbrxanue. XKabepHoe u
JIErOYHOE JbIXaHueE.

JIpIxaHue TO3BOHOYHBIX >KMBOTHBIX. DJBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUS
JIETKUX ITO3BOHOYHEIX KUBOTHBIX. JlpIXaTelbHAs CHCTEMa YelloBeKa. MexaHu3M
BEHTWJISIIMU JIETKUX y NTUL W MIEKONUTAOMMX. T[paHCOOPT BELIECTB Y
OpraHu3MoB. TpaHCHOpPT BEIIECTB y >KMBOTHBIX. KpoBEeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucremMa  TO3BOHOYHBIX  YKHBOTHBIX. Kpyru
KpOBOOOpAIIEHUS. BOJIIOIIMOHHBIE YCIOXKHEHHS CTPOCHHS KPOBEHOCHOM
CUCTEMbI TMO3BOHOYHBIX >KMUBOTHBIX. Bbinenenue y opranu3moB. Beinenenue y
*KUBOTHBIX. CoKkpaTuTenbHbIE Bakyosu. Opransl BoiaeneHus. CBs3b MOJIOCTHU TeNa
C KPOBEHOCHOW W BBIICIUTEIBHON CHCTEMaMH. BblaeneHue y I03BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. [lOKpOBBI W UX

IIPOU3BOJAHBIE.




PaznpaxxumocTs u peryasuus y opranu3sMoB. Pa3apakuMocTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakuMocTe U peryyisiius y MHOT'OKJIETOYHBIX
pacteHuil. PocToBbie BelIECTBA U UX 3HAUCHUE.

HepBHas cucrema u pedueKTopHas peryisilus y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u e€ otaensl. DBOMOIMOHHOE YCI0KHEHHE CTPOEHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm uisi dQPeKTHBHONH (HYHKIIMOHAIBLHOU
AHHOTAILIMKU T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, MeTab0JI0MOB

MHUKpPOOPraHu3MoB, paCTeHI/Iﬁ, JKUBOTHBIX U YC€JIOBCKa

OpraHusM 4esnoBeKa 1 €ro 3/10pOBbe

5.1

OpraHsl ¥ CUCTEMBI OPraHoB 4esioBeKa. OTAenbl TOJOBHOIO MO3ra I03BOHOYHBIX
KUBOTHBIX. Peduexkc u peduextopHas ayra. be3ycioBHble U YCIIOBHbIE
peduiexcel. I'yMopanbHas peryiasius W SHJIOKPUHHAs CHUCTEMa XHBOTHBIX U
yenoBeKa. JKene3pl 3HJOKPUHHON CUCTEMBI M UX TOPMOHBI. JlelicTBHe TOPMOHOB.
B3aumocBsi3p HepBHOW M AHIOKPHUHHON cucreM. ['unoranamo-runopusapHas

cuctema. Pedrnekc u pedaexkropnas nyra. be3ycioBHbie U yCIOBHBIE peIICKCHI

5.2

3amuTa opranu3ma ot OonesHeili. IMMyHHas cucrtema 4esnoBeka. KiieTouHbI U
TyMOPaJIbHBIA HWMMYHHUTET. BpOXIEHHBIH, TPUOOPETEHHBIM CrEHUPUICCKUN
uMMyHUTET. Teopuss KIOHaJNbHO-ceNeKTUBHOro uMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBEThl OpraHu3moB. Pouib

BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU

5.3

Kposenocnast cuctema u e€ opranbl. Cepiie, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBoob6parenus. Pabora cepama u e€ perynsmus

5.4

Jlpixanue uenoseka. Jnud@ysus razos uepes3 NOBEPXHOCTh KIETKU. [[pIxaTenbHast
cucTeMa uesjoBeka. JlpIxareinpbHas IOBEPXHOCTb. Perynsamnus  IbIXaHUs.

JlprxaTenbHbIe 00bEMBI

5.5

[IumeBapurtenbHas cuctema uenoBeka. OTHenbl NMUILEBAPUTEIBHOIO TpaKTa.
[InmeBapurensHple  Kene3bl.  BHYTPUIIONOCTHOE M BHYTPUKIIETOYHOE

MUIICBapCHUE

5.6

IMokpoBel W wux mnpousBoanbie. Opranbl BbyieiacHus. [louku. CtpoeHue u
¢dbyHKMoHUpoBaHue HehpoHa. DuabTpamms, CeKperus U 00paTHOE BCACHIBAHUE

KaK MEeXaHH3MbI pabOThI OpraHoB BeineneHus. OOpazoBaHUE MOYH Y YETIOBEKa

5.7

I[BI/I)KCHI/IC YyeoBeKa: MplmeuHas crucrema. CKelleTHBIC MBIIIIBI U HUX pa60Ta.

CTpoeHue U TUMBI COETUHEHUS KOCTEN

Teopus sBomonun. Pa3BuTre )ku3Hu Ha 3emiie

6.1

OpomouuonHas Teopuss Y. Jlapuna. IlpeAmnochbUlkM — BO3HUKHOBEHUS

JnapBuHu3Ma. JKusHp 1 Hay4yHas fgesaTenbHoCTh Y. JlapBuHa.




JBrxyme cuibl 3Bomonuu BUAoB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTb
pa3MHOXKEHUSI OpPraHU3MOB, HACJEJCTBEHHAas HW3MEHYMBOCTH, OopbOa 3a
CYILIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenne cuntetnueckor teopuu sBomouuu (CTD). HelitpanbHas Teopus
sBomonny. CoBpeMeHHasi 3BOJIOIMOHHAsA Ouosiorus. 3HaueHUE IBOJIIOIMOHHON

TEOpUH B POPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[Tonmynauus kak sJeMeHTapHas equHuIa 3BoJtoluu. COBpPEMEHHBIE METOIbI
OLIEHKM TEHETUYECKOr0 pa3sHooOpaszus M CTPYKTYypbl momyisiuil. V3meHeHue
reHo(OoHJ1a TOMYJSALMHA KaK 3JIEMEHTapHOE »HBOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHeTudeckoro pasHosecus J[xx. Xapau, B. BaitnGepra.

OnemeHTapHble  (AKTOpPHl  (ABMXKYIIME CHJIBI) HSBONIOHHH. MyTarmOHHBIHA
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHHs 4YacTOT ajuiened B momyisinuax. Oddexr
OCHOBATEIISA. Murpauuu. N3omauus IO JIALIAN: reorpaguueckas
(mpocTpaHcTBEHHAas), Onoorunyeckas (penpoIyKTHBHAS).

EcTecTBeHHBIII 0TOOp — HampaBisiommi — ¢gaktop 3Boonud. Dopmsl
€CTECTBEHHOT0  OTOOpa: JBWXKYIIUH, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIAMA
(mu3pyntuBHbIN). [Tos10BOI 0TOOP.

[Ipucroco0NeHHOCT, ~ OpPraHW3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIIOLHUU.
BosHukHOBEHHME  TpUCIOCOONIEHMH y  opraHui3MoB.  Apomopdo3sl U
uavoaaantauuu. [Ipumepsl npucnocoOiaeHuit y opraHu3zMoB. OTHOCUTENBHOCTD
IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputrepum U CTpykTypa. BuaooOpazoBaHue Kak pe3yjbTat
MUKposBomonuu. M3omsuus — kimoueBoi (akTop BumooOpasosanus. Ilytu u
CIOCOOBI BHI000pa30BaHUSI: aJuIoNaTPUIECKOe (reorpaduueckoe),
CUMIIATpUYECKOoe  (IKOJIOTUYECKOe),  «MTHOBEHHOE»  (TIOJMILIONIU3AIlus,
rubpuau3aius). JJmMTebHOCTh HBOTIOIMOHHBIX MPOIECCOB.

MexaHn3Mbl GOpMUPOBAHUS OHOJIOIMUECKOro pa3Hoo0pasus.

Posp 3BOMIOIIMOHHON OGHOJOrUM B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHHs
O6uopaznooOpasusi. MUKpPOIBOMIONUS W KOJBOJIOLHMS Tapa3sUTOB U UX XO35EB.
MexaHnu3mbl HOpMUPOBAHUS YCTOMUHUBOCTH K @aHTUOMOTHKAM U CIIOCOOBI OOpbOBI

C HEH

6.3

Mertonbl U3ydeHHs] MaKpOdIBOJIOLHMH. [IameoHTOIOrMYecKre METOAbl H3y4EHUS
sBomonuu. [lepexoausie GopMbl U GuiIOreHeTHUYECKUEe Psiibl OPraHU3MOB.
buoreorpadguueckue MeTopl n3ydeHus sBoonnn. CpaBHeHue Giaopsl U GayHbl
MaTEpPHUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3eman. Bunbr-sHaeMuku u
PEJIUKTBI.

9M6pI/IOHOFI/I‘IeCKI/Ie u CpaBHI/ITeJ'II)HO-MOp(l)OJ'IOFI/I‘ICCKI/IC MCTOJbI H3YUYCHUA




BOMIOLMH. ['eHeTnueckne MEXaHM3Mbl 3BOJIOLHMH OHTOrEHE3a U IOSBJICHHS
SBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  aHAJIOTMYHBIE  OpPTraHBbI.
PynumenTtapusle  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETHYECKHE,
OMOXMMUYECKHE W  MaTeMaTHYeCKHEe  METOAbl  HM3yYeHUs  SBOJIIOIUU.
l'omonornynsie reHbl. COBpeMEHHBIE METOIbI MOCTPOCHUS (UIIOTCHETUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOLIUS TEHOMOB.

OO6mme 3aKoOHOMEpHOCTH (TpaBmia) SBOMIONUH. HeoOpaTMMOCTh 3SBONIOIUH.

A}IaHTI/IBHaH paauanus. HepaBHOMepHOCTI) TEMIIOB 3BOJIOITMH

6.4

Hay4nple rumoTe3sl MNPOMCXOXKACHUS OSKU3HUM Ha 3emiue. AOHOreHes u
naHcrnepmus. JloHayuHbIe IPECTABICHUS O 3aPOXKAECHUU KU3HU (KpealioOHU3M).
['unore3a MOCTOSHHOIO CaMO3apOXKIEHUS KU3HU U €€ ONPOBEPKEHUE ONbITAMU
®. Penu, JI. Cpnamnanuanu, JI. Ilacrepa. IlpoumcxoxiaeHue KU3HU U
acTpoOHOJIOTHSL.

OcHoBHBIE 3Tanbl HeopraHudyeckoi sBomonuu. IlnaHerapHas (reosiornueckas)
9BOMIONMA. XHMMHUYECKas »HBOMIOIMS. AOHOTEeHHBII CHUHTE3 OpraHMYecKHX
BemiectB u3 Heopranmdeckux. Ombir C. Mumnepa u . FOpu. OGpa3oBanue
nonumepoB U3 MoHoMmepoB. Koanepsarnas runoreza AWM. Onapuna, rumnoresa
nepuyHoro OynboHa JIx. XonjgeitHa, reHeruueckas rumoresza ['. Meémnepa.
Pu6osumer (T. Yek) u rumoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHUE IPOTOKJIETKHU.

Hcrtopus 3emumn 1 MeTonpl €€ m3ydeHus. lVckonmaemble OpraHMYeCKHE OCTATKH.
['eoxpononorust u e€ meronpl. OTHOCUTENbHAS M aOCOMIOTHAS T€OXPOHOJIOTHS.
["'eoxpoHoOrnyeckas mKaja: 30Hbl, 3pbl, IEPUO/IBI, SITOXH.

HauanpHble 3Tanbel opraHndeckoi sBosronuu. [losBiaeHre U 3BOMIONUS MEPBHIX
KJIETOK. OBomouus MeTaboau3zmMa. BO3HUKHOBEHHE MEpPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbBIE OMOIUIEHKHM KaK aHAJIOT NEPBbIX HA 3eMJie COOOIECTB.
CrpomaTtonuTsl. IIpokaproThl U 3yKapHuOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOMOreHe3). DBOJIOLHMOHHOE IPOUCXOXKCHHUE
BUpycoB. [IponcxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOUYHbBIX OPraHU3MOB.

OcCHOBHBIE JTalbl HBOJIOIUU BBICHIMX pacTeHuil. OCHOBHBIE apoMoOp(O3bl
pactenuii. Bwixon pacreHuit Ha cymy. l[losiBieHWe CHOpPOBBIX pacTEHHH U
3aBoeBaHue UMM cymu. CeMmeHHble pacTeHMs. [lponcxoxkaeHue LBETKOBBIX
pacTeHHil.

OCHOBHBIE OTanbl 3BOJIIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. IlepBbie Xopa0BbIe )KUBOTHBIE. JKH3HD B BOJIE. DBOJIIOLNS TO3BOHOYHBIX.

[Tpoucxoxxnenue ampuOuit u pentuianid. [IporcxoxaeHne MIEKOMUTAIOMINUX U




ntull. [lpuxHnun xmoueBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emiie 1O 3paM U epuojiaM: apxeu, IpoTepo30il, naneo3ou,
ME3030, KaitHo30#. OOmas XapakTepUCTHKa KjauMaTa M T'€OJIOTHYECKHX
nporueccoB. [TosiBiieHnEe 1 pacuBeT XapaKTepHbIX OPraHU3MOB. YTIe00pa3oBaHuUe:
€ro YCJIOBHUS U BIHSIHHE Ha Ta30BbIi cOcTaB aTMOC(]EpHI.

MaccoBple BBIMUPAHUS — SKOJOIMYECKHE KPHU3HMCHI Ipouuioro. IlpuumHbl U
CJIEICTBUSI MAacCOBBIX BbIMUpaHUU. COBPEMEHHBIH IKOJIOTMUYECKUU KPHU3HUC, €ro

oco0eHHOCTH

6.5

Paznenst u 3amaum a”Tpomosnoruv. Metoasl aHTpomnojorud. CTaHOBIEHHE
IPEACTABIEHUN O IPOUCXOXKACHNH YenoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uesoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
Mopdonoruueckue, AMOPHUOJIOTHYECKHUE, (hU3HOI0r0-0MOXUMHYECKHE,
noBeneHueckrue. OTMUns yeaoBeKa OT )KUBOTHBIX. [IpsaMoxoxaeHre 1 KOMILIEKC
CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BuTHE rOJI0BHOIO MO3ra U BTOPOW CUTHAJIBbHOMN
CUCTEMBI.

JBuxymme cuibl (PakTopbl) aHTPOMOreHe3a: OWONOTWYECKUE, COIHANbHBIC.
CooTHomreHue OMOIOrMYECKUX U COLIUATBHBIX (JaKTOPOB B AHTPOIIOTEHE3E.
OCHOBHBIE CTaIUN AHTPONOreHe3a. ABCTPAJIONUTEKN — IBYHOTME IPEIKHU JIFOIEH.
YenoBek  yMemnblid, IEepBbIE M3rOTOBJIECHHUA  Opyaud Tpyna. Yemosek
NPSIMOXOMSIIIIMA M TIEPBBIM BBIXOJ JIOAEH 3a mpenensl Adpuku. YemoBek
reiienpOeprckuii — oOUMi MpenoK HeaHAepTajJbCKOrO 4YesoBeKa M 4YelloBeKa
pazymHoOro. YenoBek HeaHJEpTajdbCKUIl KaK BHJ JIOJIEH XOJOAHOTO KIMMAaTa.
YenoBek pa3yMHBIH COBPEMEHHOIO THWIIA, JICHUCOBCKUI UEIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenaMu AQpuki.

OBOMIOLMST  COBPEMEHHOIO 4YeloBeKa. EcTecTBEHHBIH 0TOOp B IOMYJISALUAX
yenoBeka. MyTanumoHHbI npouecc u noaumopdusm. IlonynsnuoHHbIE BOJHBI,
nperd renoB, murpanus U «3(h(EKT OCHOBATEIs» B MOMYJALHIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. llonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpaJio-HerpougHas  (dKBaTOpHajbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHckasi). Bpems u myTu pacceieHus 4eloBeKa IO IJIaHETE.
EnunctBo  uenoBeweckux pac. HayuHas  HeCOCTOATENBbHOCTh  pacu3Mma.
[IprucnocoOIeHHOCTh YeNoBeKa K Pa3HBIM YCIOBHUSM OKpYXKAaloLleH Cperbl.
Brusaue reorpaduueckoil cpensl u apelia TeHOB Ha MOpQOIOTHIO U

(hU3HOIIOTHIO YeTOBeKa

DKOCHCTEMEI U MpUuCymue MM 3aKOHOMECPHOCTH




7.1

Paznensl u 3anaum sxonoruu. CBsi3b 3KOJIOTMHU C JPYTUMHU HAyKaMHu.
Metonsl skonmoruu. IloneBble HaOmMOACHUA. ODKCIEPHUMEHTBHI B OKOJOTHH:
npupoaHble U JjabopatopHble. MonpenupoBaHue B 3KOJOTMH. MOHUTOPHHT

OKpYXKarollel cpebl: JOKaJbHbIM, PErMOHAIBHBIN U IJ100abHbIH

7.2

Oxonornyeckne (akTopsl M 3aKOHOMEPHOCTH WX neictBus. Knaccuduxarus
JKOJIOTUYECKUX (aKTOpoB: abuOTHUEecKHe, OUOTHUYECKHE, AaHTPOIOIrCHHBIE.
OO0mme 3aKOHOMEPHOCTH JIeHCTBUS OSKoJorudeckux (axrtopos. IIpaBuio
munumyMa (K. Hlnpenrens, FO. JIubux). TonmepaHTHOCTb. DBpPHOUOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotndeckue ¢axTopsl. CBET Kak 3Koioruyeckuii gaxrop. JleifictBue pasHbIx
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIIbI
pacTeHMH M JKUBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausM.

Temnepatypa kak »dkojorudeckuil Qaxrtop. [lelictBue TemmepaTypbl Ha
opranusmsl. [IoHKUIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxxHocte  kak akosorudeckuii  (aktop. IlpucrocoOneHuss pacTeHUd K
HOJJIepKaHNI0 BoAHOro Oamanca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
BoJie. [Ipucrioco6iieHust ’KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEeXUMA.

Cpenpl o0OuTaHMsI OpraHU3MOB: BOJHAas, HAa3eMHO-BO3IYIIHAs, IOYBEHHad,
ryOMHHAs ~ TMOJNOYBEHHAs, BHyTpUOpraHu3MeHHas. Du3UKO-XUMHYECKHe
0COOGHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrocoGieHuss OpraHusmMoB K
KU3HU B Pa3HBIX cpelax.

buonornyeckue putMel. BHemnue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOJUYHBIE
put™Mbl. IIpucnocobieHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIA
KU3HU.

XKuznennsle popmbl opranusmoB. IloHsTue o xu3HeHHON Qopme. Ku3HeHHbIE
(opMBl pacTeHMi: epeBbsi, KYyCTApHUKH, KyCTapHUYKH, MHOIOJIETHHE TpaBbl,
oJHOJIeTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TMAPOOUOHTHI, T€OOHOHTHI,
a’pobnoHThl. OCOOEHHOCTH CTPpOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buapl OMoTHUECKHX B3aMMOAECWCTBUN: KOHKYpPEHLHUS,
XMIIHUYECTBO, cuMOM03 u ero ¢gopmsl. Ilapasutusm, koomeparus, MyTyaiusM,
KOMM EHCaJIU3M (KBapTHPAHTCTBO, HaxJIeOHHYECTBO). Herpoduueckue
B3auMopelcTBus  (Tomudeckue, Qopuueckue, (abpuyeckue). 3HaUYeHHE
OMOTHYECKUX B3aUMOJCHCTBMIA Il CYLIECTBOBaHHMS OpraHM3MOB B cpere

obutanwus. [IpHHINI KOHKYPEHTHOTO UCKITIOUEHUS

7.3

DKOIOTHYECKHE XAPAKTCPUCTUKU ITOIYJIALIUHU. HOHYJ'ISIHI/ISI Kak OMoJiornyeckas

cucrema. Poib HCOAHOPOAHOCTHU CPCIbI, (1)I/ISI/I‘ICCKI/IX 6apB€pOB 1 0COOEHHOCTEH




Ouonoruu BUJIOB B (POPMHPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHIA.
OcHOBHBIEC TMOKa3aTeau MOMYJSAIMU: YHUCICHHOCTh, MJIOTHOCTh, BO3PACTHAs H
MoJIoBasi CTPYKTYypa, pOXKAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpaIus.

DKkonoruyeckas CTpykrypa mnonyisuuu. OIeHKa YHCIEHHOCTH MOIMYJISLHUH.
JvHamuka nonyisuuu U €€ peryisuus. bHOTHYECKH NMOTEHUMA IOIYJISALUY.
MopenupoBaHnue OUHAMUKM nonyJsinuu. KpuBele pocTa  YHCIEHHOCTH
nonyysiiiui. KpuBble BbDKMBaHMS. Perynsiiius 4MCIEHHOCTH MOMYJISIIAM: pOJib
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT TUIOTHOCTH. OKOJIOTHYECKHE
crpateruu BuaoB (r- u K-crparerun).

[TonsiTie 00 »SKoJOTMYECKOW HUIIEe BuUIa. MecrooOutanue. MHoromepHas
Mojenb 3konorudyecko Humm Jlx.M. XaTtumHcoHa. Pa3zMepsl 3KOIOrAYECKOM
Hui. [ToTeHumanbHas U peaan30BaHHAS HUIIH.

Bun kak cucrema nonyisinuid. Apeansl BUAOB. BHIBI M HMX JKM3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEACHHUS M MUTpaUuid  JKUBOTHBIX.

Bbrnonornueckne nHBa3zuNn YYKEPOAHBIX BUOB

7.4

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3M Mexay
opraHm3MamMu B OuHoleHO3e. JKocHUCTeMa Kak OTKpbiTas cucrema (A.Jlx.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue Lenu u CETu.
Abuornueckue Onoku skocucteM. [louBbl M Wbl B 3kocuctemax. Kpyrosopor
BELIECTB U IOTOK SHEPTHH B SKOCHCTEME.

OcHOBHBIE TIOKA3aTeNM 3KOCUCTEMBI. buomacca v mpoAykuusa. DKOJOTHYECKHe
MUPaMUIbI YUCENT, OMOMACChI U DHEPTUH.

HanpaBieHnHble 3aKOHOMEpHBIE CMEHBI cOO0OIIeCTB — cykieccuu. IlepBuunbie u
BTOPUYHBIE CYKLIECCMM M UX HPUYMHBIL. AHTpPONOI€HHbIE BO3JEHUCTBUSA Ha
cykueccuu. KimmmakcHoe coobiiectBo. buopaznooOpasue u 1nojiHora KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupogueie 3KOCHCTEMBI. AHTPOIOTEHHBIE YKOCHUCTEMBL. ATPOIKOCHUCTEMA.
Arporenos. Paznuuuns Mexay aHTpONOTr€HHBIMU U ITPUPOTHBIMU YKOCHUCTEMaMH.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oponckast ¢iopa u
(ayna. CuHaHTpOnU3amus ropojckor (ayHsl. buonorndeckoe u x03s1HCTBEHHOE
3HaUEHHE arpod’KOCHUCTEM MU ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJIENCTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc sHEPruu U BEIIECTB MEXIAY CMEKHBIMU SKOCHCTEMaMH. Y CTOMUYHMBOCTD
OpraHU3MOB, TMOMYJSALMH W HKOCHCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOMNOr€HHBIX BO3/IENCTBHI

7.5

buocpepa — obmennanerapHas o6osouka 3eMiid, TJ€ CYLIECTBYeT WU




cyliecrBoBania u3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. OOGnactu
ouocdepsnl u e€ coctas. XKuBoe BemecTBo OMocdepsl U ero GyHKIIHH.
3aKOHOMEpPHOCTH cyllecTBOoBaHUs Ouocdepbl. OcobeHHocTn Oumochepbl Kak
rI00aIbHOM ~ dKOcHMCTeMBbl.  J[MHaMu4eckoe  paBHOBecme B Omocdepe.
KpyroBopotsl BemiectB M OHMOr€OXMMHMUYECKHE IHMKJBI (yrjeponaa, a3oTa).
PutMuyHOCTSH sIBIIeHUI B Onocdepe.

3oHanbHOCTh Onochepsl. [lonarue o 6uome. OcHOBHBIE OMOMBI CYIIH: TYHApA,
XBOWHBIC Jieca, CMEIIAHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHBHI,
NYCTBIHUA, TPOIMUYECKUE Jieca, BBICOKOTOphs. Kiumar, pacTHUTEIbHBIA U
JKUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa U (QyHKUHS KMBBIX CHCTEM, OLIEHKa WX PECypCHOro IMOTEHIHMAala U

ouocdepHbIX PyHKITUN

7.6

DKOJOTUYECKUE KPU3UCHl U UX MpUYuHbL. Bo3aeiictBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOM cpeabl. OXpaHa BO3yXxa. 3arpsA3HEHHE BOJAHOM CpENbI.
OxpaHa BoxHbIX pecypcoB. Pazpymienue noussl. OxpaHa MOUYBEHHBIX PECYpPCOB.
N3meHeHue kaumara.

AHTpOIIOT€HHOE BO3JEHCTBHE HAa PACTUTENbHBIA M S>KMBOTHBIM Mup. OxpaHa
pPacTUTENbHOIO M KUBOTHOrO Mupa. OCHOBHbIE MPHUHIUIIBI OXpPaHbl MPUPOJBI.
Kpacubsie knuru. Ocobo oxpansemble mnpupoansie Tepputopun (OOIIT).
Borannueckue cajbl 1 300J0rMYECKHUE MTAPKHU.

OCHOBHBIC TPHUHIUIB YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U TPHUPOJIBL
PanmonanbHOe  MpPUPOIONONBb30BAHME M COXpPaHEHHE  OMOJOTHYECcKOro

pazHoobpasus 3eMin




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus: 10 knacc : yrinyOnéHHbIN ypOBEHb : yueOHOE 1ocoOue B 2 yacTsiX.
[Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u np. /Ilox pex. [laceunuka B.B.
- Mockaa : IIpoceemienue, 2024

buonorus: 11 knacc : yrinyOnéHHbIN ypoBeHb : yueOHoe nmocodue. [laceunuk
B.B., Kamenckuit A.A., PyonioB A.M. u ap. /Tlox pen. Ilaceunuka B.B. - MockBa
: IIpocBenienue, 2024

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Taceunuk, Bnagumup BacunbeBuu

buonorus: 10—11 kmaccel: yrmyOiaEHHBIN ypPOBEHb: METOAMUECKOE ITOCOOHE K
npeameTHol muHuU «JIuaus xxu3any»/ B. B. Ilaceunuk, I'. I'. [lIBerioB — M.:
IIpocsemenue, 2023. — 133 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

1. udposas abopatopust: MUKpocKoI 1udpoBoii microlife, nHrepakTHBHOE
nocooue «Ik3ameH-Menua»: Harnsinnast Ouonorusi. Pactenus. ' puonl. baktepuu;
XuMus KJIETKH. BellecTBa, KIETKH U TKaHU pacTeHUl; BBeeHNEe B HKOJIOTHIO;
DBOJIIOIMOHHOE YICHHE; KOMILIEKT JlaboparopHoro obopyaoBanus Cornelsen,
KOMILJIEKT IEMOHCTpAIMOHHOT0 0bopyaoBanus Polytech.

2. lludppoBbie KOMIIOHEHTHI Y4eOHO-METOAUICCKUM KOMILIEKCaM 10 OCHOBHBIM
paszenam Kypca OMOJIOTHH.

3. Komnekuus uudpoBbix 00pa3oBaTeIbHBIX PECYPCOB MO KypCy OHOIOTHH.

4. O61enonp30BaTeNbCcKe U(PPOBBIE MHCTPYMEHTHI Y4eOHOH 1eATeIhbHOCTH.
* http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm.

[Togbopka MHTEPHET MAaTEPHAJIOB JIJIsl yIUTeNeld OMOJIOTHH TI0 Pa3HBIM
OMOJIOTUYECKUM JUCITUTUINHAM.

« http://school-collection.edu.ru Enunas komnexrus mudpoBbix
00pa3oBaTeIbHBIX PECYPCOB.

» ®IIUOP

* https://bio-vpr.sdamgia.ru/






