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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMmery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero oOpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoil paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayo6naéHHoro ypoBHsS u3ydenus (10—11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
HayuHble npeaMmeTsl». CormacHo mnosoxkeHusM PIOC COO npodunbHbie
yueOHbIe TPEeIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepenninanmn  oOy4eHHsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPECCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpemsi
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHpPOBAaH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAy4YHOT'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeenseT 00s3aTebHoe (MHBAPUAHTHOE) MIPEIMETHOE CO/IepIKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYET MOCIeA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJI€HHOCTh HA  TMOCJEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCMIUTaHWE OEpeXKHOTO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nporpaMMme 1o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEepKaHUsS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro oduiero oopa3oBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacipeHie U yriayOseHue 3HaHMM oOydaromMXcsi O JKMBOM MpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUH U OMOJIOTUM pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYECHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX U OpPraHM3alMsIX  CPEJHETO
npogeccuoHanbsHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME uYeJOBEKa, OOLIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIAJIHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaAIOIIUMUCS HpPU HU3YyYECHUH
(Gu3MKY, XUMHH, Teorpaduu U MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeaMmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTUU U
OMOJIOTMN PAa3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOYYarolIUXCS MO OOTaHHWKE, 300JI0THH,
aHatoMuu, (usuonoruu uenoreka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebOnsiii  npeamer  «buonorus»  mpu3BaH  00€CNEYUTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIETKH, OpraHu3Ma, IOMyJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaX OMOJIOTMYECKUX 3HaHuu. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAaHUU MPOTPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WM HMHOW 00iacTh OWOJIOTMH, BKIJIAJOM OTEUECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHNE BAKHEUIIUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcCHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yIyOIE€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CHUCTEMBbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IpaBUiax, COCTABIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOT000pa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYyYarolmMXcsi C METOJAAMU IO3HAHMs JKUBOM MPHUPOBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOruM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOIHUH,
HKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  MPOBENCHHUS  OMOJIOTMYECKHX
UCCIIEJIOBaHUM B JlabopaTopuu W B Ipupoae (HaOMIoAEHHE, W3MEpPEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHUE OOYyYarOUIMMHUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTUEH M CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M  COLMAJIbHO-3KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpPYXKaoIleld NpUPOAHOU cpeae, COOCTBEHHOMY 3J0POBBI0 U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA MHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HENEATETLHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITUSA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arONIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JIOTHuEeH
OMOJIOTUYECKOTO UCCJIEI0BAHMS, MPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBaHUSI OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00YyYaIOIUXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE DKOJIOTHUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeH KyJIbTYypbl TMOBEJACHUS B MPHUPOJE;
WHTETPAllNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHNEe  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B pPallMOHAILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TIPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOI'O 37I0POBBS U 3/I0POBbS
OKpyXaromux JoAei (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUM,
obecrieueHne OE30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
MNPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOIPEACICHUI0, B COOTBETCTBUMU C
WHIUBUTyAJIbHBIMU UHTEpPECaMH U MOTPEOHOCTIMH PErHOHA.

OO011iee YMCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHusi, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEeHHUsS OUOJOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHelu(pUKU €ro COJep KaHWs U HaINpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpPraHU3AIMSAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTUN Ha YIUIYOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JA0OPAaTOPHBIX M TpakTHUecKux pador. Takke ywactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OMoJIOrus — KOMIUIEKCHasl Hayka. KpaTkas ucTtopust pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M IOWCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaueHUE OHOJIOTHH B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKa: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupel 1 cxembl: «CBsi3b OMOJOTMM C JIPYrUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosnoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W LEIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTb CTPYKTYPhI, OTKPBITOCTh, CAaMOOpPTraHU3aIus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cucremax. OCHOBHBbIE MpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, u3ydaronme *1Bbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIMH.

N3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanus3. lloHaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. [lnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «buonoruueckue
cucrteMmbl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3ALMHU KUBOHN
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay, «buoreomenos», «bmochepa», «Metossl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I IPOBEACHHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWHUIIA KuBoro. Mcropus
oTkpbITUs KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOM
TEOPHH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpoHHass MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npusicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: « CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTTUI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IlpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1EeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmunueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENsS, pearcHra, y4acTUe€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€JKOBOM MoOJieKyIbl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHkimuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mwmii T1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-ruapododHbIe cBoicTBa. Kitaccudukamus nunuaos.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1mMe CBONCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmimo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenune u ononorndeckue pynkmuu JJTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomMuxu, MmpancKpunmoMuKy, RPOMeoMUKU.

CrpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMOo(HU3NYECKUe UCCICTOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbhl OuoMonekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanuu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkinus,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupone», «Pacrnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas TadaUIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYJ
yrieBonoB», «CTpoeHne MoOJeKyn JHnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

OO6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenoBaHue€ — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHuYecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHueckoil kineTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecCTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obneru€nHas auddysus), aKTUBHBIM (MEPBUYHBIM M BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJIETOYHOW CTCHKU PACTCHHM, TPHOOB.

[Murorumasma. [{uto3onb. Lutockener. [IBuxkenue nuroruiazMbel. OpraHoOUIbI
kietku. OmHOMeMOpaHHBIE OPraHoOWJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocCBS3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIETKH. CTpOeHHE TPaHYJSIPHOTO PETUKYIyMa.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyoyn pacTuTenbHbIX KIeTOK. Kinerounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactun. llepBuunsble,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouabl kiaeTku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoghunamenmol. MBbIIIEUHbIE  KJIIETKU.
AxmuHosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounsii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U peCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momopnule denxu.

Anpo. Obosnouka siapa, XpoMaTHH, KapuoIUia3Ma, SIIPBIINIKA, KX CTPOSHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHOU 00010uKu 6 mumose. Hoepmolil
MPAHcnopm.

Kinerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Mapry:muc.

Tabmuupbl u cxembl: «CTpoeHUE SYKapUOTHUECKOW KiIeTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTeNbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNEe NPOKaAPUOTHUECKON KIETKN.

OOopynioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHBIX KIETOK.

Jlabopatopuass padora «l3ydyeHue CTpPOEHHSI KIETOK Ppa3IUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydeHnue cBOMCTB KJIETOUHOI MEMOpaHbD».

Jlaboparopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3ydyeHue  [OBWKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NpPeBpaleHUe JHEPIUU B KJIETKe

AccuMMWISILIMSL ¥ TUCCUMMIISALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tunel oOMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecneyeHue KieTku: npeBpauieHne ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinuust GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiabp XJIOpOIiacToB B IpoLecce
dotocunteza. CretoBasi u TemMHOBas ¢daspl. Pomoovixanue, Cs., Cy. u CAM-munuo
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHHe pa3nuyuHbIX (HAaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

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

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO obmeHa.
[ToaroroBUTENbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuclieHHEe, WK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoiieccax ononorunyeckoro okucienus. uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus memoOpanHo2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszvl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMEHa BelleCTB nepes] aHadPOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpaIMuK

[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3ydueHue  KaTaIUTUYECKOM  aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciencreenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CUHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuii
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwumsi
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTtese Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OounocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu ceHog. OpraHuszalusi reHoMa y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. Kako6, K. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, unmezpasa.

BupycHbie 3a0oneBanust 4enoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuiux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyume.
Ipoepammupyemvle pynukyuu 6enxos. Cnocobvt 00cmagKu 1eKapcms.



JdeMoHCTpaUU

[Toptpetsi: H. K. Konbiios, /. Y. IBaHOBCKUIA.

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

IIpakTnueckas padora «Co3znaHnue MOACIH BUPYCAY.

Tema 8. ZKuzHeHHBINH HUKJ KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisuusa. WMurtepdaza u mutos.
Oco0eHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  I[IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHN U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) IEpUO I HTEPGa3HI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, aHTUNAPAIUIECIbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHblii - Habopsl  xpoMocoM. ['oMonorumunble xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nporneccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiormdeckoe 3HaueHUe
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
KllemKkay» — ouourngopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUMKI KIETKW», «MmuT03», «CTpocHHe
xpomocomy, «Pemmmkamusa JJHK.

O6opyaoBaHuE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKA JIYKa».

JlaGopaTtopnass  pabora «3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpPOIIpEnapaTaxy.

JlaGopaTopHasi pabora «HaGmoeHre MUTO3a B KJIeTKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOUYHbBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KolOHHUANIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eIrHoe 1enoe. ['omeocras.

Tkanu pacteHuii. TuIBl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHa,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 paciooKeHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENIbHAS, MbIllIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUus, (YHKIMA U
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHBbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YesoBeKa. OyHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOIOKJIETOYHBIX J»XUBOTHBIX M YEJIOBEKA:
MbImieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomeHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTaHue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTIEIbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuit. Jpixanue ;kuBoTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbIxanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KMUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cuctema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromuX. Perynsius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOM CHUCTEMbI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOThI OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTEIIBHON cUCTeMaMu. BoijiesieHue y



NO3BOHOYHBIX JKUBOTHBIX U yesoBeka. Ilouku. CtpoeHue u (QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuil M UUCTHl MPOCTEHIIMX. 3amUTa Yy MHOTOKIETOYHBIX pAacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIAThI. DUTOHIUABIL.

3amyTa 'y MHOTOKJIETOYHBIX JXMUBOTHBIX. [IOKpOBBI M HMX IPOH3BOJHBIE.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpPANbHBIA MUMMYHUTET. Bpoxa€HHBIH u TpHOOpEeTEHHBIA crnenuduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celeKTUBHOro mmmMmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxkxumocts u  peryisnus |y  opraHusmoB. Pasnpaxumocts y
ONHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PazgpakumMocTe W perymanus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrekTopHas peryssiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JXMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKene3pl SHOOKPUHHOM CHUCTEMBI M UX TOPMOHBL. [IefiCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW CcHUCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl HBETKOBBIX PacTEHUN,
«CuctemMbl  OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJIET YeI0BEKa,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpIIeuHast CHUCTEMAY,
«BblgenurenbHas cuUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHUE MBIIIIbIY,
«Ammynuter»,  «Kumieunonosioctueie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpoeHHe 0KAeBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MieKonuTarmux», «HepBHas cuctema uenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpPENapaThl OJAHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHil, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJOBEKA,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHH3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICIIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHuM3MoB: Oecrionoe (BKJtOYas BEreTaTUBHOE) H
nosioBoe. Buasl  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTans, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBble KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonornyeckuii cmMpICi
M€i03a M TIOJOBOro Impouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpPTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE U AMOpPHUOHATBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesza. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOGHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBbIE JIMUCTKH
(racTpynsinus). 3akiaaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHAYKIHSA).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO Kak pPe3ysibTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5SMOpHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYkKAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B NMPUPOAE. THIBI pocTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U YesioBeka. CTauu MocTaIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoapl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHHU.

MexaHnU3MBI pETYISIUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lInemas.

Tabnmuupl u cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl»y, «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3ButHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHne ceMsH OJHOIOJBHBIX U ABYIOJBHBIX PACTEHUI», «KU3HEHHBIA UK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1K1 MXa», <« KU3HEHHBIM  IUKI
MManoOPOTHUKA», « KU3HEHHBIN ITUKI COCHBI».

OOopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpONpEnaparbl SHLEKIETOK H
CIIEpPMATO30UI0B, MOAEND «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKPOIIPEnapaTaxy.

IIpakTnueckass padora «BbIsBIEHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTuka — HayKka O HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. PabGoter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KonsioBa, H. 1. BaBunoa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAS JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHIA.

JdeMoHCcTpauA

[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-Pecorckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi THOPUIOB MepBOTO MokojaeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIICIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmzupyromiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBAHMUS  NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuerneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYILICHUE CLEIUICHUS MEXIy TreHaMHu. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId TOoJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEILUIEHHBIX C MOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIILHBIX T'E€HOB.
Kommniementaprnocts. Onucras. [lomumepus.

['eHeTYEeCKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (PU3NOIOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckue acneKkTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOM HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy JIpo30duibl», «l'€eHeThka mosay,



«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotun OTHIBDY,
«MHOXECTBEHHBIN AIUICIIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MojeNb JJIA JEMOHCTpPAllMd 3aKOHOB €IMHOOOpasus
THOPUIIOB TIEPBOTO TIOKOJICHHWS U PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HACJEIOBAHUSA NPU3HAKOB, MOJIEIb JJIs
JEMOHCTPAllUA CLEIUICHHOTO HACIJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas pabGora «lI3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckas  paGora  «M3yyeHue  pe3ysibTaTOB  JUTMOPHUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoseiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas u3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUU
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmonHas KpuBas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
W3MEHYHUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIIUYECKON N3MEHYHBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOU U3MEHUMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JTHOro BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIEcCa. 3aKOH TOMOJIOTUYECKUX PSAJI0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb DdNUSEHEMUYECKUX ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOS.

JlemoHcTpanuu

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

Tabmuer u  cxembl: «Buasl  u3meHumBOCTHY», «MoaudukaloHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a00eBaHus YeaoBeKay, « BUabl MyTaliuii.



OO6opyoBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuueckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotnn dyenoBeka. MexayHapoaHas NporpaMma HCCIEIOBAHUS T'€HOMA
4yermoBeka.  MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIE€HEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUM, MOIYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T[[P-ananu3a. HacienctBeHHble 3a0051€BaHUs YelIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oone3HH 4YeloBeKa. boJie3HW C HACcleCTBEHHOW MPEIpacoyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a0o0yieBaHUN 4enoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJICTKHU. [[OHATHE «T€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1acTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIlie cpeabl. ['eneTnyeckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMmoHCTpauumn

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJlbl U3YyUEHUs] TEHETUKU
yesioBekay, «I eHeTnyeckue 3a00JI€BaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanuss W CEJNEKUUs. 3apOKICHUE CENEKIMM WM JTOMECTUKALMH.
Yuenue H. WM. BaBunoBa o lleHTpax mNpoOMCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUWl. Poip cenekuuy B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wum3MmeHuMBoctTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM paOOThI.

Metonpl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIHJIUBU 1Y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonlbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannanoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CEeJIeKIUU.

[Tonyuenue MOJIUTIOUIOB. BnyTtpusugosas rUOpUIN3aLINSL.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HeponacTBeHHOe
CKpelllMBaHue, Wik ayropuauur. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTECHUI U )KUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYCHUE T'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH I CO3MaHMS  HOBBIX COPTOB M THOPUIOB
CEIIbCKOXO3SIIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHOoLI02UlL.

JlemoHcTpanuu

[Toptpersi: H. 1. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipl U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTHY,
«Metonsl cenexkimmny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «3ydeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUA PACTEHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU pPACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpaTOpUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0TMSA U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, MCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJieMe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aAMUHOKHUCIIOT ¥ BATAMUHOB.

CoznaHue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETHYECKHUE MYTH.



Knerounass unxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUU H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss U COMaTHYECKHUN
smMOpuoreHe3. lcnonp30BaHHE TaluIOWIOB B CEIEKUMU pacTeHuu. [lonyuenue
MOHOKIOHANbHbIX anmumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUS U MUKPOKIOHATbHO2O
DA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHcTpynpoBanue pekomonHanTHbIx JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCT)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KEHEpUHU.
DKOJOrM4eCKHE U AITUUECKHUE TPOOIIEMbl T€HHOW NHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenomuas nudposas meaunuHa. [11{P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMILJIEKCHBIX
TKaHEW COYETAHHEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIINHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneii OPBU, ycraHoBieHHEe MOJIEKYJISIPHBIX MEXaHH3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHass HHXKEHEpUs», «] €HHass HHXKXEHEPUS.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BaKHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONUOHHBIX INpeACTABJICHUHA B
OouoJiorumn

OBomonmonHas teopust Y. JlapBuna. IIpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb 1 HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHIIbl 3BOIOUNH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHUW3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HelitpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLNMOHHAs  Ouojorud. 3HaYeHUE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaein, . K.
benses.

Tabmuet u  cxembl: «Cucrema sxuBoir mnpupoasl (o K. Jlunuero)y,
«Jlecthnnia xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U xKuBOTHbIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romy6eit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycTbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS JABWXKYLUIUX CHJ SBOJIOLHNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3IBOIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHas eAuHuLA 3BOMOUNA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHooH/la TOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTalMOHHBIN
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHaIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartesl. Jgpgpexm oOymuiiounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpasus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
bonvuux u  Mmarvlx  nonyaayusx.  Mwurpanuu.  M3onsauus  TOMyJISIU:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIorudeckast (pernpoayKTUBHas).

EctecTBeHHbIII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWJIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUU.
Bo3HukHOBeHHE — mpUCNOCOOJIeHU y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuil y opraHu3MoB: MOP(OJIOTHYECKHE,
duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHUYeckre.  OTHOCHUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsmus — kiodeBord (aktop BuagooOpazoBanusa. Ilytu u
CTIOCOOBI BUI000Pa30BaAHUS: AJITOTIATPUIECKOE (reorpaduueckoe),



CUMIIATpUUeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#  OuWonormu B pa3pabOTKE HAyYHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanumn

[Toptpetsr: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxeMbl: «MyTalioHHasE HM3MEHYMBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas H30JSALUS MOIMYJALUNA CEBaHCKON (openmy,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiiuoHHbIE BOJTHBI YUCIECHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYILIECTBOBAHUE,
«MHaycTpualbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre anantrauun», «lIpucrnocoOsEHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoviHukn», «CTpyKTypa BuAa B
npuposie», «Crnocodsl Buao0OpazoBaHus», «leorpapuueckoe BUI000pa3oBaHuE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounasl pacteHuin», «KanycTHo-peneuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel C MNpUMepaMH pPa3IMYHBIX MNPUCTOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMU CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  oOpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  HM3ydyeHHs  MaKpO3BOMIONMHU. [laneoHTONOrMYecKkne METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (PUIOTEHETUYECKHE PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouuu. CpaBHeHUE QIOpBI U
dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiau. Bunbl-
SHAEMUKH U PEIUKTHIL.



DOMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METO/bl U3YUEHUS
HBOIONMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M TMOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTHYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie reHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U IBOJIFOLUS TEHOMOB.

OOmme 3aKOHOMEPHOCTH (TpaBuiia) 3BOJONMH. [IpuHyun cmenvl yHKYuil.
HeoOpatumocTs 3BOMONMH. AJantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIIOLIMH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETHUECKUI DSl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punnodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jpei KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO PAa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBbIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIHUMIIaH3e», «l JaBHbIE
HaIpPaBJICHUS 3BOJIOLUNY, «OO0IIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISPKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [IpoucxoxkaeHue Ku3HU U aCTPOOUOIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKAas OHBOTIONHSA. AOHWOTCHHBIM CHHTE3
opraHuuyeckux BeniecTB W3 Heopranuueckux. OmbeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojauMepoB u3 MoHoMepoB. KoamepBatHas rumnoresa A. U.
Onapuna, Tunoresa nepBuyHoro oynbona J[x. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnm u meronpl €€ wu3ydyeHusa. lckomaemple OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT H  AOCOJIIOTHAS
re0XpOHOJIOTHS. [ €0OXpOHOIOrNUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyYecKko HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIEeCTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHEe3). DBOTIOIMOHHOE TPOUCXOKIACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl ABOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHME CHOpPOBBIX pAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Talbl 3BOJIIOLMM KUBOTHOrO MHpa. OCHOBHbIE apoMOpP(O3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. Ilpunoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIEHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — SKOJOTUYECKHUE KpU3HUCHI mpouuioro. ITpudnnbl u
CJIEICTBUSA MAacCCOBBIX BbIMHUpaHHWi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocob0enHnoctu. [Ipobiema coxpaneHus: 6GMopazHoo0Opas3us Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnasumannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoXKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYECcKas  IIKaay,
«HauanpHble 3Tarnbl OPraHMYecKon 3BONMIONUNY, «CxeMa 00pa3oBaHUSI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Boaopociam», «Mxw», «llanoporHukm», «l ol0ceMeHHbBIE
pactenus», «Opranbl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocTteiimme», «KumeuHononocTHbey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repbapuu PACTCHWM pa3IMYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAYKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHMX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HMCKOMAEMBIX, MYJIKH OPraHHUYE€CKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi padora «MoaenupoBaHHE — ONBITOB
Muiepa—FOpu 1o n3y4eHuto abMOTE€HHOTO CUHTE3a OPraHUYECKUX COCTMHEHUM B
NEePBUYHOM aTMOchepey.

JlaGoparopHasi padora «/3ydeHMe W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Paznesnbl 1 3a1a4n aHTPOIIOIOTrUU. METOIBI aHTPOIIOJIOT U U.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIE HAYUHbBIE TEOPUH.

Cx0acTBO YenOBEKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOIOTHIECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTrHYEeCcKre, COI[HaIbHbIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJWM AHTPOIOTeHe3a. PaHHHME 4YemoBEeKOOOpa3HbIe 00€3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsH U
J0/1eH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAeH. UenoBeK yMelbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenenasl  Adpukn. YemoBek reiaenpOeprckuii — oOmMA  MPEIoK
HEAHJEPTAIBLCKOTO YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mpeneilamMu AQpuku.
[TasieoreneTrka u nMajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusMm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonatne o pace. bonbmme pacel: eBponeouaHas
(eBpa3uiickasi),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONIeHHOCTh YEeNOBEKa K pa3HbIM YCIOBHUSIM OKpPYXArOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHOB Ha MoOp(dONOTHIO U
($U3HUONIOTHIO YEIOBEKa.

MexaucuuiuinHapHsle MeToAbl B ¢u3nyeckol  (OuMosornuyeckoil)
aHTPOIOJIOTUM.  DBOJIOLUMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsuuid. bruoconuanbHble HCCIIEOBAaHUS MPUPOAbI YEIOBEKA.
HccnenoBanue KOBOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
npsaMoOXoAsaIniy, «JlenucoBckuid uenoBek» «Heanaepranbupy, «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl IBOJIOLUHN YEIOBEKA», «Packl UeoBeKkay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTuH C
MudoIOoTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlabopaTtopuass padGora «V3ydueHne ocoOCHHOCTEH CTpOEHUs CKelera
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalli YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaou

3apoxaeHue u pa3BuTHE 3Kkojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sK0J0TuU. CBSI3b AKOJIOTUU C IPYTUMH HAYKAMH.



Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
npUpoAHble U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00ATbHBIH.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. JKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpau

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3xoaorun», «MeToasl 3KoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEH CPEABD).

JlabopaTtopHas padora «3yuyenue METO0B DKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea o0MTAHUSA

Okozoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AercTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Ooue
3aKOHOMEPHOCTH JIEHUCTBUS dKojormueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpPa HA OPraHU3MBbl. DKOJIOIMYECKUE TPYMIIbI
pPacCTeHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaipHas poJib CBETA.
doTONEpUOaU3M.

Temneparypa kak skonorudyeckuid (axrtop. JleiicTBue TemrepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>KaHuo BojHOro Oananca. Knaccudukaiuss pacTeHUH MO OTHOLICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yILHAs, MOYBEHHAs,
ryOWHHAs  TOJNOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3aMoB. IlpucrnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @QopMbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznennbie POpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a *KU3HH.

buotnueckue (bakTOopHI. Bunnr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIHUYIECTBO, CUMOKO03 U ero ¢opMmel. [lapazutusm, koomnepamus,
MYTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIeUcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuelt 1 cxeMmbl: «OKonoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TennoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl OOWTaHWS OpPraHu3MOB», «bHOJOrMYEeCKHEe PpPUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  JKHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapud pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOUBBIEC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapru U KOJUICKIIUU TEIJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, uydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIMUX B pa3HbIX cpeaax,
repOapu U KOJUICKIIMM pACTEHUH ¢ SKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIeHHE MPUCTIOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. DKo010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oouonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0CcOOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisunid. OCHOBHBIE TIOKAa3aTeaud NOMYJSUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTYpa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OueHKa YMCIEHHOCTH MOMYJISLIHH.
JluHaMyKa MOmyJsiuu U €€ peryisinus. bHoTHYecKuid NMOTEHLHMA MOMYJISLUH.
MonenvupoBaHue AMHAMUKA NMONMYJALUU. KpuBble pocTa YHCIEHHOCTH TOMYJISLUN.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[TonsitTue 00 sKomornyeckoil Huie BuAa. MectooOutanue. MHoOromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormueckon
Huiy. [loTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTPATETruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpalMil JKUBOTHBIX. buonormdeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonysauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  pa3IMYHbIMU
opraHuzMamun», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKLIIUH )KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetd. AOWOTHUECKHE OJOKU
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIIECTB M IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. bumomacca u  mpomykuus.
DKOJOrM4ecKHre MUpaMuIbl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W WX MPUYUHBI. AHTPONOIe€HHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmemovl Mopeu u
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpOTIOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATpOLeHO3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U IPUPOJHBIMU IKOCUCTEMaMHU.

YpOoskocuctembl. OCHOBHBbIE KOMIOHEHTHI ypOoskocuctem. [oposackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumuyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30ugpuxamopos (Kuouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPTAaHU3MOB, MOMYJISIIUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX H AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Mmunoe Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTon0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPONOTEHHBIX SKOCHCTEM.

JlemoHcTpanuu

[Toptper: A. JIx. Tencnn.

Tabmuupt uw  cxembl:  «Ctpyktypa  OuoOlEHO3a»,  «IDKOcHUCTeMa
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (macTOUIHAs, NETPUTHAS)», « IKOJOTHYECKAsI MUPAMHUa YUCEID»,
«IJKkonoruyeckas nupamuaa OMOMacChly, «IKOJIOTHYECKass MUpaMuia SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccraHoBieHHe Jieca mocie
noxapa», «9KocucTemMa 03epa», «ArporeHo3», «KpyroBopoT BEMIECTB M MOTOK
DHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypo03KOCUCTEMBD».

Jlabopatopuass padora «l3ydeHue paszHooOpaszusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIN UJIM IOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsSI B arpo’KOCHCTEMY (Ha MOJ€ WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000ji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CylIecTBOBaJIa KM3Hb. PazButue nmpeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepbl Kak
rI106anpHOM IKOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIyiepoaa, a3oTa). PUTMHUUHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHbIE OHUOMBI CYIIM:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTETH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANa U
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT Kkuciopojga B HOpUPOIES»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI cyiiny, «Knumatudeckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «InpokonmncTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
PacCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbI MPHUPOJIBI.
Kpacaeie xHuru. Oco0o oxpansemblie Tmpupojanbie Ttepputopun (OOIIT).
borannueckue caapl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIIMIMBI YCTOWYMBOTO PA3BUTHUS UYEIOBEYECTBA U TPUPOJIBI.
PanronanpHO€ ~ MPUPOOMNONBL30BAaHUE WM COXPAHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emuyid. OOIKME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUA.

Pa3BuTre METOJOB MOHUTOPHMHTA Ppa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaoujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no cocmosaHul0 OmMOeNbHbIX U008 u Ixocucmem. (OcHOBbI



9Kopeabuiumayuu dKocucmem u cnocooos 060pvObl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JleMoHCcTpaMuK

Tabmumet  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HEHHe
ruapocdeprl», «3arps3Henue mouBbl», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUU U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIMIMMHUCSL TPOTPaMM  CpEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpykType JNMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeleHanpaesienHoe paseumue BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPAagoCO3HAHUS  IKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIMOHHBIMU POCCUMCKUMU COLUOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH MO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mnpenmera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOITUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA M OMNbITA JECITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM IOJIOKCHUEM

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunol, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JCUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAHUE 1EHHOCTU MPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOM
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

UMHTEpEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealnu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHWE YPOBHS DKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY>KAIOIIEH CPEIbI;

OCO3HAaHHE TJI00ATBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS M YyMEHUSI TpPU pEHIeHWH MpoO0JIeM, CBSA3aHHBIX C pallMOHAJIbHBIM
MPUPOOIOIb30BaHUEM  (COONIOACHUE  TIPAaBWJI  TOBEACHHWS B MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpEH  OKPYKAKOLIEH
MPUPOJIHON Cpejle, YMEHHE TPOTHO3UPOBATh HEOJArOoMpUSITHBIE AKOJOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS], YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHONW, KOMMYHHKATUBHON M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHW M OOIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CrHenuPuKu OUOJOTUM KaK HAyKd, OCO3HaHMUS €€ poyu B
(GOpMHpPOBAHUM PALMOHAIBLHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXPaHEHUsI IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecriedueHrss HOBOTO YpPOBHS Pa3BUTUSA MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh pPECypCHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIONb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPA W MPOUCXOAININX B HEM HM3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJieM B peabHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW MAEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUN MO OUOJOTHUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATUSA, OTPAKAIOIINE
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPrus, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJIONEHHE, HW3MEpPEHHEe, OKCHEPUMEHT U  JIpyrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieunBaroIIe dbopMupoBaHUe (GYyHKIIMOHATBHOM
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETCHIIMU OOYyYarouuxcsi; CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTITMHAPHBIE,

MHPOBO33pEHUYECKNE 3HAHWS W YHUBEpPCaJIbHBIC yYeOHBIE JICUCTBUS B
MMO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJIATUBHBIC YHUBEPCAIBbHBIC YyYEeOHBIC JCHCTBUS, COBMECTHAs
JIEeSITCILHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OsJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHU, 0O00OIICHHS ), paCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OMpENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JIl 0OBsICHEHUS (PaKTOB M SIBJICHHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICILHEIC CpencTBa TUIST MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUW B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHs NPOOJEMBbl C YYETOM aHAIN3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeHICTBUSA:

BJIa/IE€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACATEIBHOCTU [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHsS 3aJaud  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 U MPAKTHUYECKYIO OOJAcCTH
KU3HEIEITeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(MOpMaUu (TEKCTe Y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNUBOCT;

(GopMyIHMpOBaTh 3alpOChl U MPUMEHATH Pa3IMYHbIE METOABI IPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpPEACTABICHUS
Ouonornueckoi HHPopMauu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIA SA3BIK B KadyecTBe CcpeAcTBa Mpu paboTe ¢
OMOJOrMyeckod HHPOpMalUUE: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaIJISTHOCTH;

BJaJE€Th  HAaBbIKAMU  pAclO3HABaHMS U 3alIUThl  MHpOpMaLuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIHMX y4aCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HMCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEILICHUH Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX NEUCTBHM C Yy4€TOM OOILIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA;



NPUHAMATh L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABIATh IUIAH JICWCTBUU,
pacnpeienarh pojud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLECHHMBAaTh HIEHU C TO3ULUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSAMM:

1) camoopranu3amnus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJIICEHHUA NPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTElbHON
JEATEIIbBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
32 pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJ30BaTh MPUEMBI pedIIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 HX
CHU)KEHMUIO;



NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

3) npuHsaTHE Ce0s1 ¥ APYTHUX:

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JpPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorusi»y Ha yrayOJIEHHOM YypOBHE OPHEHTHUPOBAHBI Ha oOOecredYeHue
npopunpHOro  oOyueHust  oOydaronuxcss  Ouojmornd. OHHM  BKJIIOYAIOT:
crenuduyeckue Ajisi OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI AECHCTBUM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHbIX YUCOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHus.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» B 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MeCTe€ M pOJM OHOJOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobsieM  paluoOHaIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(ermHOOOpa3Usi TOTOMKOB TEPBOr0 TMOKOJICHUS, PACIICTUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEeMbIX B
OMOJOTUYECKUX HCCICOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAaHWE, H3MEpEHUe,
HaOJFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTCHUM, >KUBOTHBIX, YEJOBEKA, IPOIECCOB JKU3HEACITCIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTabO0Iu3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO TUIIOB MUTAHUS, (OTOCHHTE3a M XEMOCHHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIy OpPraHOMJIAMU KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEWM M UX (GYHKUUSIMH, MEXITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY STallaMH
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO PA3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsI JO0Ka3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHYECKUE 3aa91, BBISBIISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUSA, AHAIM3UPOBATH TOJYyYCHHBIE
pE3yNbTATHI U ICNIaTh BHIBOBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEJACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YYCHHYCCKHX
KOH(DepeHIusIX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obnacti  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOJIOTBOPCHKE, HAIMPABICHHOS M3MCHCHHWE T'€HOMAa M CO3JIaHWE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayied npodeccruoHanbHOU
JeATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIIJIECHHOCTH, YIiayOJsTh MO3HABATEIbHBIM
MHTEpEC, HAIIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKeHHEe OHOJIOTMUECKOTO 00pa3oBaHUs B OpraHU3alUsAX CpPEIHEro
po(eCcCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» B 11
Kjacce JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOMU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PELICHUM SKOJIOTUYECKHUX
npo0byieM 4YeloBeYecTBa, a TaKkKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B (POPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJOTMUYECKUX 3HAHMUW, KOTOpas BKIOYAeT
ONpE/eNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMONOTrHYECKHE TEOPHH
(aBomonronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apoabimieBoro cxoxacrsa K. M. bapa), npasuna (munumyma [O. JluOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJaMU  HAYyYHOIO  IO3HaHMA,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHUIOB, OHOrEOLIEHO30B,
KOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, JUTONaTPUYECKOTO " CUMITIaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS ABMOKYLIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HAIllpaBJIECHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXIY MPOLECCAMU 3BOJIIOLHNH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHUCTEM,
IPUCIIOCOOIEHHOCTh BHJAOB K cpele OoOuTaHus, abHOTHUYECKUX M OMOTHUYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOILECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YETIOBEUECTBA;

YMEHHE peniaTb OMOJIOTUYECKUE 3a]]a4H, BBISBISTH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyEeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH JIA0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuiia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, MPOBEPATH WX OSKCIEPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJoruM,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U UYEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIyOJIsATh I03HABAaTEIbHBIA MHTEpPEC, HANpaBJICHHbIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 1
HOTIOTI Kak Hayka 0 0 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 XK 2
HIBHIC CHCTEMBL 1 HX H3YACHHE 0 0 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
3 brosorus weTkn 2 0 0.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 X 10 0 1
HMHACCKAT OPTatHSatitt (et https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
5 8 0 2
CrpoeHne u GyHKIMH KICTKH https://m.edsoo.ru/7{41c292
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 0 1 bubnuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41¢292
7 Hacnencreennas undopmanus u 9 0 0.5 bubnuotexa [JOK
peanu3aius eé B KJIeTKe ’ https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
8 XK i 6 0 1
VISHCHHBII HHICT KTETICH https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
9 C 17 0 1.5
TPOCHHE 1 QYHKIIHH OPraHH3MOR https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1 P 1.
0 a3MHOKEHUE U Pa3BUTHE OPTAaHU3MOB 8 0 5 hitps://m.cdsoo.ru/ 741292
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 2 0 0.5 bu6mmoreka [IOK



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

HN3MCHYMUBOCTHU OPTaHU3MOB

https://m.edsoo.ru/7f41¢292

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTHU 10 1 bubmmnorexa [IOK
p e https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 hitps/m.cdsoo.ru/7f4 16292
bubmuoreka [JOK
14 T'enernka uenosexa 3 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
15 Cenexuus opraunsmon 4 ! https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
16 BuorexHonorus u cuHTeTUYECKast OMOJIOTUs 4 0 hitps://m.edsoo.ru/7f41c292
17 PesepBHOE Bpems 1 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13



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

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 0 0 bubnunoreka HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
2 M 14 0 2
HKPOSBOIMIOIA | €€ PESyBTATH! https://m.edsoo.ru/7f41cc74
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
3 OpPraHU3MOB 1 HaJOPTraHU3MCHHBIX CUCTEM 3 0 0.5 bubmorera [TOK
p . 71op . ’ https://m.edsoo.ru/7f41cc74
C OKpY’Karolei cpeaon
bu6mmoreka [IOK
4 M ¢ 6 0 0
AKPOIBOTIOLHA 1 €C PESyIbTaTE! https://m.edsoo.ru/7f41cc74
5 IIpoucxoxaeHUE U pa3BUTUE XKU3HU Ha 15 0 15 bubnnorexka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
6 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 0 1
POHCXONICHHE HCTOBEK HTpoToreH https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
0 1.5
! OprasusMel  Cpea OOHTaHHs ? https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 DKOJIOTHS BUJIOB U MOIYJISIIHI 9 0 0.5
a i https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 0 0.5 bu6mmorexa [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
10 b — 17100 6 0 0
mocepa —raobanbHaz sKocucTema https://m.edsoo.ru/7f41cc74
11 UYenoBek 1 OKpy»Karomas cpeaa 6 0 0 bubnuotexa [JOK



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

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
b
1 MOJIOTUs KaK KOMIUJIEKCHAs HAyKa U 1 0 0 04.09.2024 bubnnoreka [JOK
KaK 4aCTh COBPEMEHHOI'0 00IIeCTBa https://m.edsoo.ru/7f41c292
2 JKuBbIC CUCTEMBI U MX CBOMCTBA 1 0 0 06.09.2024 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
3 VYpoBHEBas OpraHu3anus KUBbIX 1 0 0 08.09.2024 Bbu6moteka [JOK
CHUCTEM https://m.edsoo.ru/7f41c292
4 Hcropus OTKpBITHA U U3YYEHUS | 0 0 11.09.2024 bubmmnoreka HOK
kieTku. Kinerounas teopust https://m.edsoo.ru/7f41¢292
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «3y4eHune MeTo10B KJIIETOYHOU | 0 0.5 13.09.2024 bubmmnoreka HOK
Ouosioruu (xpomarorpadus, https://m.edsoo.ru/7f41¢292
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»
. bubnuotexa [JOK
X 1 15.09.2024
6 MMHUYECKHI COCTaB KJIETKH 0 0 5.09.20 hitps://m.cdsoo.rw/7f41¢292
7 MuHepanpHbIe BEIECTBA KIETKH, X | 0 0 18.09.2024 bu6muoreka [JOK
Ouosornueckas poib https://m.edsoo.ru/7f41¢292
Oprannueckue BenIecTBa KIETKH — BuG 10K
nonoTexa
. 1 . 20.09.2024
8 oenku. JlaboparopHas pabota 0 0.5 0.09.20 hitps://m.cdsoo.ru/7f416292
«O0HapyxeHue 6€JIKOB C IOMOIIIBIO



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

KA4eCTBEHHBIX PEAKLUN»

«I/I3yquI/Ie JABMOXKCHUS IUTOIIIIa3MBI B

CBoiicTBa, ki1accupuKaius u GyHKIHHA bubmuorexa [JOK
22.09.2024
? 0eJKOB 0 09.20 https://m.edsoo.ru/7f41¢292
10 Oprannyeckue BenIeCTBa KJIETKH — 0 75.09.2024 bubmmoreka [JOK
YTJIEBOIBI https://m.edsoo.ru/7f41¢292
Opranuyeckue BelecTBa KJIETKH — Bu6mmoteka [JOK
11 27.09.2024
JINTTA BT 0 7:09.20 https://m.edsoo.ru/7f41¢292
Hyxnennossie kucnotsl. JIHK nu PHK.
12 JlabopaTtopHast pabora «HMcciaenoBanue 0.5 29.09.2024 bubnnoreka [JOK
HYKJIEUHOBBIX KHUCJIOT, BBIACICHHBIX U3 https://m.edsoo.ru/7f41¢292
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
13 Crpoenue u ¢pyukiuun ATO. [Ipyrue 0 02.10.2024 bubanoreka [JOK
nykieozunarpudocdarer (HTD) https://m.edsoo.ru/7f41¢292
CexBennpoBanue [JHK. Metoms
14 T€HOMHKH, TPAHCKPUIITOMUKHU 0 04.10.2024 bubmorexa HOK
TP P ’ o https://m.edsoo.ru/7f41¢292
MPOTEOMUKHU
. bubmuoreka [JOK
15 M .10.
€TOJIbl CTPYKTYPHOI Onosoruu 0 06.10.2024 hitps://m.cdsoo.ru/ 7416292
Tunel knetok. [Ipokapuornueckas bubmmnoreka HOK
16 0 09.10.2024
KJIETKa https://m.edsoo.ru/7f41¢292
Crpoenune 3yKapruOTHYECKON KIIETKH. BuG 10K
nOIMoTeKa
17 IT 0 {4 0.5 11.10.2024
paj( rireckas pa ? Ta «IsyHeHue https://m.edsoo.ru/7f41¢292
CBOMCTB KJICTOYHOW MEMOpaHbI»
. bubmuoreka [IOK
18 IT 0 13.10.2024
OBEPXHOCTHRIH aliapat KIeTiH https://m.edsoo.ru/7f41c292
OnHOMeMOpaHHbIE OPTaHOU/TBI Bt OK
19 kietku. [IpakTudeckas pabora 0.5 16.10.2024 nommotexa [

https://m.edsoo.ru/7f41¢292



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

PACTUTCIIBHBIX KJICTKAX»

HOHyaBTOHOMHBIe OpraHOUAbI KICTKH:
MUTOXOHAPHUH, IIIACTUABI.

bu6nmmoreka [IOK

2 n . 18.10.2024
0 JlaboparopHas pabota «lccrnenoBanue 0.5 8.10.20 hitps://m.cdsoo.rw/7f416292
MJ1a3MOJIN3a U JeIIa3Mon3a B
pacTUTEIbHBIX KIETKaX)
bu6nmoreka [IOK
21 H 0 0 20.10.2024
CMEMDPAHHEIC OPTaTOMIBT IGIETIH https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK

22 C 0 23.10.2024

TPOCHHE  GyHKILHH 71pa https://m.edsoo.ru/7f41¢292
CpaBHHTENIbHAS] XapaKTEPUCTUKA

” KJIETOK dyKapuort. JlabopaTopHas 0.5 25102024 bubnunoreka LIOK
pabota «3ydyeHue CTpoeHHs KIETOK https://m.edsoo.ru/7f41¢292
Pa3IMYHBIX OPTraHU3MOBY
AcCUMIIISIINS ¥ TUCCUMUIISIIINS —

JIB€ CTOPOHBI MeTabom3Ma. THITbI

24 obmeHa BemiecTB. JlaboparopHas ) 0 27102024 bubmuoteka [JOK
pabota «/3ydyeHue KkaTaTuTHUECKON https://m.edsoo.ru/7f41¢292
AKTUBHOCTH (pEpMEHTOB (Ha IpUMeEpe
aMuUJIa3bl WM KaTajaasbl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT'O METa0O0IM3Ma.

)5 JlaGopatopHas pabora «3yueHue 0.5 06.11.2004 bu6muoreka [JOK
(epMEHTATUBHOTO PACIICTIIICHUS https://m.edsoo.ru/7f41¢292
MEepPOKCHUa BOJOPO/Ia B PACTUTEIIbHBIX
Y KUBOTHBIX KIJIETKAX»
benku-akTuBaTOpHI U OEIKH- but6mmorekxa [IOK

26 0 08.11.2024
UHTHOUTOPBI https://m.edsoo0.ru/7f41¢292

27 ABTOTpOGHBII THIT OOMEHa BEIIECTB 0 10.11.2024 but6mmoreka [IOK



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/7f41¢292
bubnunoreka LIOK

28 Porocures 0 13.11.2024 https://m.edsoo.ru/7f41¢292
XemocuHTe3. JJaboparopnas pabota BuG 10K
noIMoTeKa
29 «CpaBHeHue mporieccoB GOTOCUHTE3a 0.5 15.11.2024 hitps//m.cdsoo.ru/7f41c292
U XEMOCHHTE3a
AHa’poOHbBIE OpraHu3Mbl. Buabl
30 Oopoxenus. JlabopatopHas pabora 0 17.11.2024 bubnmoreka [JOK
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U https://m.edsoo.ru/7f41¢292
JIBIXAHUS
31 AdpoOHBIE OPTaHU3MBL. JTaIbl 0 20.11.2024 Bbu6moteka [JOK
YHEPreTHYECKOro 0OMeHa https://m.edsoo.ru/7f41¢292
DHeprus MeMOpPaHHOTO rpaiueHTa
) bubnunorexa LIOK
32 HpOTOHOB.UCI/IHTGS AT®: paborta 0 22.11.2024 hitps://m.cdsoo.ru/7f41c292
npoToHHON AT®-cuHTa3BI
bu6nunorexa LIOK
33 Peakiium MmatpudHOro cuHTE3a 0 24.11.2024 hitps://m.edsoo.ru/7f41¢292
TpaHcKkpunuus — MaTpUYHBINA CUHTE3 bubmuoreka [IOK
34 0 27.11.2024
PHK 7 https://m.edso0o.ru/7f41¢292
" bubmuoreka [JOK
35 T 0 29.11.2024
PAHCIGIGE 1 £6 STatht ? https://m.edsoo.ru/7f41c292
36 KonupoBanue amunokucinot. Posb 0 01.12.2024 but6mmorekxa [IOK
pubocom B OmocuHTe3e Oenka https://m.edsoo.ru/7f41c292
37 Opranuzanys reHomMa y NpoKapHuoT U 0 04.12.2024 bubnuotexa [JOK
3YKapuOT https://m.edsoo.ru/7f41¢292
n MounekynsipHble MEXaHU3MBI 0 06.12.2024 bubmuortexa [JOK
3KCIPECCHUH TEHOB Y 3YKapUOT https://m.edsoo.ru/7{41c292
39 Bupycel — BHEKIIETOUHBIE ()OPMBI 0.5 08.12.2024 bubmmoreka [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

YKU3HU U OOJIUTaTHBIC TTApa3HTHI.
[TpakTruueckas padora «Co3nanue
MOJIEIH BUPYCa»

https://m.edsoo.ru/7f41¢292

40 Bupycusie 3a60J1eBa1ij YEJI0BEKa, 0 11.12.2024 bubmuoreka [JOK
JKUBOTHBIX, PACTEHUM https://m.edsoo.ru/7f41¢292
A1 HanoTtexHOJIOrHH B OMOJIOTHH H 0 13.12.2004 bubmuorexa [JOK
MEIUIIHE https://m.edsoo.ru/7f41¢292
42 JKU3HEHHBIN UK KIETKA 0 15.12.2024 Bubmiorexa OK
https://m.edsoo.ru/7f41¢292
. bubnuoreka [{OK
43 Martpuussiii cuntes JJTHK 0 18.12.2024 hitps//m.cdsoo.ru/7f41c292
Xpomocomsl. JITaboparopHas pabota By OK
44 «3yyeHne XxpoMocOM Ha FOTOBBIX 0.5 20.12.2024 nommotexa [
https://m.edsoo.ru/7f41¢292
MHUKpOIIpenaparax»
bubnunorexa LIOK
45 Jlenenue KIeTKU — MUTO3 0 22.12.2024 hitps://m.edsoo.ru/7f41¢292
Tunel knetok. Kaprokunes u
uTokuHe3. JlabopatopHas pabora
bu6nunorexa LIOK
46 «Habmroieane MuTO3a B KIIETKAX 0.5 25.12.2024 hitps://m.edsoo.ru/7f41¢292
KOHYHMKA KOpeNIKa JyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
bu6nunoreka LIOK
4 P 27.12.2024
7 EryJIAIus )KU3HEHHOTO IIUKJIA KIETOK 0 7 0 hitps://m.cdsoo.ru/ 7416292
bubnunoreka LIOK
4 01.202
8 OpraHusM Kak eIMHOE 11eJI0€ 0 08.01.2025 hitps://m.cdsoo.rw/7f41c292
49 Tkanu pacTeHU. Ha6opafopHasI ) 0.5 10.01.2025 bubmmorexa [JOK
pabota «/3ydueHue TkaHel pacTeHUN» https://m.edsoo.ru/7f41c292
50 TkaHM ’KUBOTHEIX U YEJIOBEKA. 0.5 12.01.2025 bubnunorexa LIOK
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JlaboparopHas pabota «3ydeHue
TKaHEH )KHBOTHBIX

https://m.edsoo.ru/7f41¢292

Opranel. CucTeMbl OPraHoB.

bu6nmmoreka [IOK
1 . .01.
5 JlaboparopHas pabota «3ydenue 0.5 15.01.2025 hitps://m.cdsoo.rw/7f416292
OpPraHOB I[BETKOBOT'O PACTECHUSI
bu6nmmoreka [IOK
2 17.01.202
> Oniopa Tena oprauH3MOB 0 7.01.2025 https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
19.01.202
>3 JpHikeHie Opratismon 0 9.01.2025 https://m.edsoo.ru/7f41¢292
bubnunorexka LIOK
4 I1 22.01.202
> HTAHHE OpratusMon 0 01.2025 https://m.edsoo.ru/7f41¢292
55 IIuTanue Mo3BOHOYHEIX JKUBOTHBIX. 0 24.01.2025 bubnunorexa LIOK
IIumeBapurenpHas cucTema 4enoBeKa https://m.edsoo.ru/7f41¢292
bu6nunorexa LIOK
26.01.202
36 JlbIxanue opranusmon 0 6.01.2025 https://m.edsoo.ru/7f41¢292
JpIxaHue MO3BOHOYHBIX KUBOTHBIX U bubnmnorexa [JOK
29.01.202
37 4eJI0BEKA 0 9.01.2025 https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
T 1.01.202
58 PaAHCIIOPT BEIIECTB Y OPTaHU3MOB 0 31.01.2025 hitps://m.cdsoo.ru/7f41c292
59 KpoBeHOCHas cucTemMa Mo3BOHOYHBIX 0 02.02.2025 bubmuoreka [IOK
J)KUBOTHBIX M Y€JI0BEKa https://m.edsoo.ru/7f41¢292
bu6nunoreka LIOK
60 B .02.202
PUICIICHHC y OPTaftisMon 0 05.02.2025 https://m.edsoo.ru/7f41¢292
bu6nunotexa LIOK
61 3 .02.202
AUliTa y OpranHsMon 0 07.02.2025 https://m.edsoo.ru/7f41¢292
bu6nunoreka LIOK
62 " .02.202
MMYHHAasl CHCTEMa YeJIOBEKA 0 09.02.2025 hitps://m.cdsoo.ru/ 7416292
63 Paznpaxumocts u perynsiuus y 0 12.02.2025 bubnmoreka [JOK
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OpPraHu3MOB https://m.edsoo.ru/7f41¢292
I'ymopaiibHast perynsuus u
64 3}}I,M 01? VHHAas fcheMI: SKMBOTHBIX U 0 14.02.2025 bubmorexa HOK
HOXP o https://m.edsoo.ru/7f41¢292
YyeJloBeKa
bu6nmmoreka [IOK
65 O 16.02.202
OpPMBbI pa3MHOKEHUS OpraHU3MOB 0 6.02.2025 hitps://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
66 II 19.02.202
OJIOBOC PASMHONEHHE 0 9022025 | b/, cdsoorwT41629
. bubnnorexa [IOK
67 M 0 21.02.2025
eHos https://m.edsoo.ru/7f41¢292
l'amerorenes. ObpazoBanue u
Pa3BUTHE MOJIOBBIX KJIETOK. B 1OK
noinoTexa
68 Jlab 0 {4 0.5 23.02.2025
abopatopras paboTa «syaeHHe https://m.edsoo.ru/7f41¢292
CTPOEHHUSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpENnapaTax»
69 NunuBuayanpHOE pa3BUTHE 0 26.00.2025 bu6nmorexa LIOK
OpPraHU3MOB — OHTOTE€HE3 https://m.edsoo.ru/7f41¢292
70 3aKyagKka OpraHoB U TKaHEU U3 0 78.02.2025 bubmuoreka [IOK
3apOJBIIIEBLIX JIUCTKOB https://m.edsoo.ru/7f41¢292
Poct u pa3zBuTHe )KUBOTHBIX.
Jlab 0 B
71 aboparopHas padora « LI;IBJIeime 0.5 01.03.2025 bu6muoreka [JOK
[IPU3HAKOB CXOJCTBA 3apOABIIIECH https://m.edsoo.ru/7f41¢292
MO3BOHOYHBIX YKMBOTHBIX»
Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.
Jlab 0 C
7 aboparopHas padora «CtpoeHue 0.5 04.03.2025 bu6muoreka [JOK
OPraHoOB Pa3MHOXKEHUS BBICIIUX https://m.edsoo.ru/7f41¢292
pacTeHumn»
73 Uctopus ctaHOBIEHUS U pa3BUTHS 0 06.03.2025 bubnuoreka [JOK
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TCHCTUKHU KaK HAYKH

https://m.edsoo.ru/7f41¢292

OCHOBHBIE TIOHSTHS K CHMBOJIBI
reHetuku. Jlaboparopuas pabota

bu6nmmoreka [IOK

4 . .03.202

/ «po3oduina kak 00ObEKT 05 08.03.2025 https://m.edsoo.ru/7f41¢292
TEHETUYECKUX UCCIICI0BAHUI
3aKOHOMEPHOCTH HaCJIeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE

75 ckpemuBanue. [Ipakruueckas padbora 0.5 11.03.2025 bubnnorexa [JOK
"N3y4yeHue pe3yapTaToB https://m.edsoo.ru/7f41c292
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po3oh s

76 [MuTomornyeckne OCHOBBI 0 13.03.2025 bubmuoreka [{OK
MOHOTUOPHUAHOTO CKPEIIUBAHUS https://m.edsoo.ru/7f41¢292
A .

77 HaJIU3UPYIOLIEe CKPEIIMBaHUE 0 15.03.2025 bubmmnoreka HOK
Henonnoe nomMuHupoBanue https://m.edsoo.ru/7f41¢292
JurunbpuaHoe cKpemuBaHue.

73 [Ipaktrueckas padota «M3yueHue 0.5 18.03.2025 bubmuoreka [JOK
pe3yIbTaTOB JUTHOPUIAHOTO https://m.edsoo.ru/7f41¢292
CKpEIIUBAHUS Y IPO30(UITBD)

79 [luTomornyeckre 0CHOBBI 0 20.03.2025 bubnuoreka [{OK
JTUTHOPUTHOTO CKPEITUBAHUSI https://m.edsoo.ru/7f41¢292
CrenieHHOe HaclieIoBaHuE bubmuorexa [{OK

80 0 22.03.2025
NPU3HAKOB https://m.edsoo.ru/7f41c292
XpOMOCOMHast TEOpUS bu6muoreka [IOK

1 1.04.202

8 HACJIEICTBEHHOCTHU 0 01.04.2025 https://m.edsoo.ru/7f41¢292

but6mmorekxa [IOK

82 r 0 03.04.2025

cHeTHIa ToTa https://m.edsoo.ru/7f41¢292
83 I'eHoTHI Kak 1eJI0CTHAS CUCTEMa 0 05.04.2025 but6mmoreka [IOK
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https://m.edsoo.ru/7f41¢292

84 FeHeTI/I‘-IfCKI/Iﬁ KOHTPOJIb Pa3BUTHS 0 08.04.2025 bubmmoreka [JOK
pacCTEHNM, KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41¢292
M3MeHunBOCTS IPU3HAKOB. Byl bubnuoreka [JOK

10.04.202
83 U3MEHUYUBOCTHU 0 0.04.2025 https://m.edsoo.ru/7f41c292
bu6nmmoreka [IOK
M 12.04.202

86 o (UKAIMOHHAS U3MEHUYUBOCTh 0 04.2025 hitps//m.cdsoo.ru/Tf41c292
BapuaunoHsslil psa U BapualMOHHas
KkpuBas. JJaboparopnas padota

" .

g7 «HccnenoBanne 3az<0H0MepHOCTeH 0.5 15.04.2005 bubnnoreka [JOK
MOTU(DUKAITMOHHOW N3MEHUYUBOCTH. https://m.edsoo.ru/7f41¢292
ITocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

28 I'eHoTHIIMYECKAs H3MECHYNBOCTD. 0 17.04.2025 bu6nmorexa LIOK
KomOunatuBHas ©3MEHYUBOCTD https://m.edsoo.ru/7f41c292
MyTanuoHHasi U3MEHYUBOCTb.

29 [TpakTnyeckas padora «MyTtanuu y 0.5 19.04.2025 bubmuoreka [IOK
Ipo30¢h bl (Ha TOTOBBIX https://m.edsoo.ru/7f41¢292
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO

90 nporecca p9HI/ITeHe”}F];KI:l u 0 22.04.2025 bubmmorexa [TOK

ponecea. o https://m.edsoo.ru/7f41¢292
AIUTCHOMUKA
I'enetuka yenoseka. [IpakTnyeckas Bt 1IOK
noImoTeKa

91 0 C 0.5 24.04.2025
paboTa « OCVTaBHeHHe 1 aHaHs https://m.edsoo.ru/7f41¢292
POJIOCIOBHOM»

but6mmorekxa [IOK
92 M 7 0 26.04.2025
CTOART MEAHIITHCKOH TECHETHIH https://m.edsoo.ru/7f41¢292
93 3HayeHNe MEIUIINHCKON TEHETUKY B 0 29.04.2025 but6mmoreka [IOK
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NpeaoTBpaAlICHUHU U JICHCHUU
FeHEeTUYECKHX 3a00JIeBaHMI YeIoBEKa

https://m.edsoo.ru/7f41¢292

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaboparopHas pabota «3ydenue

bu6nmoreka [IOK

94 0.5 01.05.2025
COPTOB KYJIbTYPHBIX PAaCTCHUH U https://m.edsoo.ru/7f41¢292
MOPOJI IOMALTHUX KUBOTHBIX)
MeTopl CEeNeKIIMOHHON pabOoTHI. BuG 10K
nOIMoTEKa
95 JlaGopaTtopHnast pabota «I/IsszeHHe 0.5 03.05.2025 hitps//m.cdsoo.ru/7f41c292
METO/IOB CEJIEKIIMU PACTCHUIN»
JlocTHKEeHHS CeEKIIMU PaCTEHUN 1 BuG OK
96 JKUBOTHBIX. [IpakTHueckas padota 0 06.05.2025 nosmotexa I
. https://m.edsoo.ru/7f41¢292
«ITpuBHBKa pacTeHuU»
CoxpaHeHue, U3y4eHue u
97 I/ICH(};)J'IB3OB8.HI/IC Z:HGTI/I‘ICCKI/IX 0 08.05.2025 bubmmorexa [IOK
o https://m.edsoo.ru/7f41¢292
pecypcoB
buotexHosiorus Kak Hayka u 0Tpacib
08 npou3BojcTBa. [IpakTuueckas padbora 0.5 10.05.2025 bubmuoreka [JOK
«3yueHue 0ObEKTOB https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHUI
OcHOBHbIE HampaBICHUS bubmuoreka [IOK
13.05.202
%9 CHHTETHYCCKOU OMOJIOTHH 0 3.05.2025 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
100 X 0 15.05.2025
POMOCOMHAS H TCHHA HHEHEPHA https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
101 M 0 0 17.05.2025
CAHHHHCKHE DHOTEXHOTOTHH https://m.edsoo.ru/7f41¢292
PesepsHnbriit ypok. [ToBTOpenue,
102 00001IeHNe, CUCTeMaTH3aIs 3HAHUH 0 20.05.2025

HroroBast kKoHTpoOIbHAs paboTa.
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OBIIEE KOJIMYECTBO YACOB I10

102 1 13.5
I[TPOT'PAMME



11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
OBomonuonHas Teopus 4.
1 B P 1 0 0 02.09.2024  Promioreka LHOK
HapBuHa https://m.edsoo.ru/7f41cc74
BIDKYIIIE CHIIbI 9BOJIOLIMU
2 Hwsicymn H 1 0 0 04.002024  DwOmiorea LHOK
BU0B 110 Y. JlapBuny https://m.edsoo.ru/7f41cc74
Bboprba 3a cymecTBoBanue, BuG OK
3 €CTSCTBEHHBIN U 1 0 0 05.09.2024 nbmmotexa I
. https://m.edsoo.ru/7f41cc74
HCKYCCTBEHHBIN 0TOOP
dopmMupoBaHue CHHTETHYSCKOM
4 pMHP 1 0 0 09.09.2024  Promaorexa LOK
TEOPUU DBOJFOLIUHN https://m.edsoo.ru/7f41cc74
OTalbl BOIIOIUOHHOTO Bu6 110K
HOINOTEKA
5 mnpoliecca: MUKPOIBOJIIOIUS U 1 0 0 11.09.2024
pol p H https://m.edsoo.ru/7f41cc74
MaKpOIBOTIOIUS
[onymsauus — sneMeHTapHas
6 Y P 1 0 0 12.09.2024  Pwomiorexa lIOK
€IUHMIIA YBOIIOUU https://m.edsoo.ru/7f41cc74
3aK0OH I'eHETUYECKOr 0
paBHoBecus [x. Xapau, B.
Batin6epra. JlabopaTopHas b
7 P paTop 1 0 05 16.09.2024 n6mmoreka [JOK
pabota «BrIsiBIeHHE https://m.edsoo.ru/7f41cc74
W3MEHUYUBOCTH Y 0CO0€i 0JTHOTO
BHIA»
OneMeHTapHble (GaKTOPEI B
8 p iy p 1 0 0 18.09.2024 nommorexal [OK
3BOJIIOLUHA https://m.edsoo.ru/7f41cc74
9 Murparuu. U3omsiun 1 0 0 19.09.2024 but6mmoreka [IOK
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MOMYJISIIHIA: reorpaduaeckas,
Ouooruyeckas

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

10

11

12

13

14

15

D¢ dexrt ocnoBarens. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

EcrecTBennblii 0TOOpD —
HaIMpaBJIAOMUN (HakTop
SBOJIIOLIMU

[TonoBoii oTO60Op

[TpucnocoO1eHHOCTH
OpPraHU3MOB KaK pe3yJbTatr
MUKPOIBOJIIOIIH.
Jlaboparopuas pabora
«3yuenmne apomMopdo30B u
WJINO0AIANTAllU| Y pACTEHUN U
YKHUBOTHBIX)

[Tpumeps! npucnocobaeHut y
OpPTaHHU3MOB:
MOP(OJIOTHYECKHE,
(hu3MOIIOTHYECKHE,
OHMOXVMMUYECKHE,
noBeeHueckue. JlabopaTopHas
pabota «IIpucnocobnenus
OpPraHu3MOB U UX
OTHOCHUTEIbHAs
11e1eco000pa3HOCThY

Bun, ero kpurepuu u
cTpykTypa. JJaboparopHas
pabora «CpaBHEHHE BUIOB I10

0.5

0.5

0.5

23.09.2024

25.09.2024

30.09.2024

02.10.2024

03.10.2024

07.10.2024

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nmorexa [IOK
https://m.edsoo.ru/7f41cc74

bubnuoreka [{OK
https://m.edsoo.ru/7f41cc74

bubnuoreka [{OK
https://m.edsoo.ru/7f41cc74

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
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Mopdonoruueckomy

KPUTEPHUIO»
bubnunorexa LIOK
16 CTpykTypa BUIa 09.10.2024
PYKTYP a https://m.edsoo.ru/7f41cc74
Bunoo0Opa3oBanue Kak

17 J1000p 10.10.2024 bu6nmoreka [IOK
PE3yABTAT MUKPOIBOIOLINHA https://m.edsoo.ru/7f41cc74
CBS3b MUKPODBOIIOLUH U

18 p I 14.10.9024 bubnuoreka [{OK
SMUAECMHUOJIOTUH https://m.edsoo.ru/7f41cc74
Maxkpo3Botonus. Bu6 OK

19 [TaneonTosornyeckre METObI 16.10.2024 nbnuorexa I

https://m.edsoo.ru/7f41cc74
W3Yy4YEHUs SBOJTIOLUN
Buoreorpadnueckue MeTOIBI

20 pad )i 17.10.2024 Bubnuorexa LIOK
HW3YYEHHUS DBOJFOLIUU https://m.edsoo.ru/7f41cc74
DOMOpHOIOTHYECKHE U
CpaBHUTENILHO-

21 Y 51.10.2024 bubnuoreka [{OK
Mop(onoruueckue MeTo bl https://m.edsoo.ru/7f41cc74
W3Yy4YEHUs IBOJTIOIIUN
MonekynapHO-reHeTUYECKHE,

OMOXMMUYECKHE U

22 23102024  Promorexa IOK
MAaTE€MATU4YCCKHE METOIbI https://m.edsoo.ru/7f41cc74
W3Yy4YEeHUs IBOJTIOIAN
OO01me 3aKOHOMEPHOCTH

23 B P 24102024  Promorexa OK
JIBOJIIOLIUN https://m.edsoo.ru/7f41cc74
AnanTuBHas paauanus.

but6mmoreka [IOK
24 HepaBHOMEPHOCTH TEMIIOB 06.11.2024
p p https://m.edsoo.ru/7f41cc74
DBOJIOINHU
Hayunrie runoressl
’s yu 07.11.2024 bubmuoteka [IOK

IMPOUCXOXKIACHUA )KU3HU HA

https://m.edsoo.ru/7f41cc74
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3emiie

HOHay‘IHBIe MMpEaACTAaBJICHUA O

bu6nmoreka [IOK

26 0 11.11.2024
3apOXKICHUM KU3HU https://m.edsoo.ru/7f41cc74
OCHOBHBIE ATaIIbI
27 y 0 13112024  PHomorexa LOK
HEOPTraHUYECKOU 3BOITIOUA https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
28 I'umoressl 3aposKaeHUS KU3HA 0 14.11.2024
PO https://m.edsoo.ru/7f41cc74
HcTopus 3emau 1 MeTOIbI €€
uszyuenus. JlabopatopHas
bubnunoreka LIOK
29 abora «M3yuenue u onucanue 0.5 18.11.2024
P i https://m.edsoo.ru/7f41cc74
HCKOIIa€MbIX OCTaTKOB JIPEBHUX
OpraHu3MOBY
Haugansabie >Tannt
30 5 0 20112024  PuOmotexa LIOK
OPraHUYECKOU IBOIIOLUN https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
31 DBOIOLUS DYKAPUOT 0 21.11.2024
H ykap https://m.edsoo.ru/7f41cc74
OCHOBHBIE ATAIIbI DBOJIIOLAT
pPacTUTEIBHOTO MUpA.
IIpakTueckas padora
39 p p § 05 55 11.2024 bubmuoreka [IOK
«M3ydyenue ocobeHHOCTEMN https://m.edsoo.ru/7f41cc74
CTPOEHHUS PACTEHUMN pa3HbIX
OTZIEJIOB)
OCHOBHBIE ATAIIbI PBOJIIOAN
1 11 0 57.11.2024 but6mmoreka [IOK
YKUBOTHOT'O MHUpa https://m.edsoo.ru/7f41cc74
OBOJIIONUS JKUBOTHEIX.
ITpakTrueckas padora
34 p p 05 58.11.2024 bubmuoreka [IOK

«3ydenne ocobeHHOCTEH
CTPOCHUSI TIO3BOHOYHBIX

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

Pa3Butue xxu3Hu Ha 3eMiie 110

bu6nmoreka [IOK

35 0 02.12.2024
opaM " IIeproaaM https://m.edsoo.ru/7f41cc74
MaccoBble BRBIMUpaHUS — BuG OK
36 3KOJIOTUYECKUE KPU3UCHI 0 04.121.2024 nosmotera I
https://m.edsoo.ru/7f41cc74
MIPOLLIOTO
CoBpeMeHHBIN IKOTOTHYECKUN
37 p 0 05.12.2024 bubnuorexa [IOK
KpH3HC, €T0 OCOOCHHOCTH https://m.edsoo.ru/7f41cc74
CoBpeMeHHas cucTema
38 p 0 09.12.2024  PuOmioreka LIOK
OpPraHUYECKOro IIPOIIIOro https://m.edsoo.ru/7f41cc74
OCHOBHBIE CHCTEMaTHYECKUE
39 0 11.12.2024  PoOmotexa LOK
TPyIIIBI OPraHu3MOB https://m.edsoo.ru/7f41cc74
AHTPOIIOJOTHS — HayKa O
40 P YK 0 12.12.2024 bubmmorexa LIOK
YEeIIOBEKE https://m.edsoo.ru/7f41cc74
PazBuTue npencrabienuii o
41 el 0 16.12.2024  Promotexa OK
IIPOUCXOXKICHUN YEJIOBEKA https://m.edsoo.ru/7f41cc74
Mecto yenoBeka B cUCTEME
OpraHUYeCcKOro MUpa.
JlaGopatopHnas pabora 5ub 10K
nonroTexa
42 «M3ydenne ocobeHHOCTEH 0.5 18.12.2024
ya https://m.edsoo.ru/7f41cc74
CTPOCHHUS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C
MIPSMOXOXKICHUEM
BIDKYIIIME CHUJIbI
43 JBrKy1 0 19.12.2024 Bbub6nnoreka [IOK
aHTPOTOTEHE3a https://m.edsoo.ru/7f41cc74
CooTHo1IeHne OMOTOTHIECKIX Bt oK
44 U COLIMANIbHBIX (DAKTOPOB B 0 23.12.2024 nommorexa I

aHTPOIIOTeHE3e

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
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OCHOBHBIE CTaIUH

bubnunorexa LIOK

45 0 25.12.2024
aHTPOTIOTEHE3A https://m.edsoo.ru/7f41cc74
ITaneoreneruka u
46 0 26122024 ~ Duomiorexa lIOK
aJICOreHOMUKA https://m.edsoo.ru/7f41cc74
DBOJTIONHS COBPEMEHHOTO
47 10 P 0 13.01.2025 bubnuorexa [{OK
4eJI0BEKA https://m.edsoo.ru/7f41cc74
YenoBeueckue pachl.
[IpakTrueckas pabota
48 p p 05 15.01.2025 bubnuorexa [JOK
«M3yueHune 3K0N0rnuecKux https://m.edsoo.ru/7f41cc74
ajanTaiui 4eI0BeKay
MeXIUCIUTIITHHAPHBIC METO b
49 JTACIT p )i 0 16.01.2025 bubnunoreka LIOK
AHTPOTOJIOTHHA https://m.edsoo.ru/7f41cc74
3apoKIeHUE U Pa3BUTHE
50 POXKA p 0 50.01.2025 bubnuoreka [{OK
5KOJIOTUH https://m.edsoo.ru/7f41cc74
MeTo/1bl SKOJIOTHH.
JlaGoparopHnast pabota
51 paTopHat p 0.5 22012005 ~ Promoreka LOK
«3yuenne meTonoB https://m.edsoo.ru/7f41cc74
AKOJIOTHYECKHUX MCCIICI0BAaHUI
3HaueHHUE IKOJIOTHUECKUX
52 § 0 23.01.2005 ~ Prommorexa [OK
3HAHUM OJI1 4YeIOBEKa https://m.edsoo.ru/7f41cc74
but6mmorekxa [IOK
53 Oxojornueckue HakTopbl 0 27.01.2025
¢ P https://m.edsoo.ru/7f41cc74
Abunotnyeckue pakropbl. CBeT
KaK 3KOJIOTUYECKHI paxTop. bu6muoreka [IOK
54 JlaGopatopHnas pabora 0.5 29.01.2025 https://m.edsoo.ru/7f41cc74
«BrisBreHUE TPUCTIOCOOICHU
OpPraHU3MOB K BIIUSIHUIO CBETA
55 AbGuoTtnveckue HakTophI. 0.5 30.01.2025 bubnuoteka [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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Temmeparypa kak
AKOJIOTUYECKHUH (paKTop.
JlaGopaTopHas pabora
«BrpIsBICHUE TTPUCTIOCOOICHM
OpPraHU3MOB K BIIUSHUIO
TEMIEPATyPhI»

AbGuoTtndeckue HakTophl.
BrnaXHOCTB KaK 3KOJIOTHYECKHI
(dakTop. JlaboparopHas padora

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

bubnuoreka [{OK

56 0.5 03.02.2025 https://m.edsoo.ru/7f41cc74
«AHATOMHUYECKUE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHUS
bubnuoreka [{OK
57 Cpenbl oOuTaHus OPraHu3MOB 0 05.02.2025 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
58 buonoruveckue puTMbl 0 06.02.2025 https://m.edsoo.ru/7f41cc74
XKuznennsie Gpopmbl bubmmorexa [OK
59 0 10.02.2025 https://m.edsoo.ru/7f41cc74
OpraHHU3MOB
bu6nunoreka LIOK
60 buotnueckue hakropsl 0 12.02.2025 https://m.edsoo.ru/7f41cc74
3HayeHne OMOTHYECKUX
B3aUMOJICUCTBUM 1JIst buomrorexa OK
61 0 13.02.2025 https://m.edsoo.ru/7f41cc74
CYILIECTBOBAHHS OPTaHU3MOB B
cpene oouTaHus
62 DKOJIOTUYECKHUe 0 17.02.2025 bubmuoreka [IOK




XAPaAKTCPUCTHUKHU IMOMMYJIIALUA

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

OCHOBHBIE TOKA3aTEHN
HOHYJISII_[I/II/IZ YHUCJIICHHOCTD,

bubnunorexa LIOK

63 0 19.02.2025 https://m.edsoo.ru/7f41cc74
TUIOTHOCTbh, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
OcHoBHbIE TIOKa3aTENN
MOMYJISIIAU: POXKIAEMOCTb, Bubmmorexa HOK

64 0 20.02.2025 https://m.edsoo.ru/7f41cc74
HPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU
DKoJjorudeckasi CTpykTypa Bubmmorexa HOK

65 0 24.02.2025 https://m.edsoo.ru/7f41cc74
MOMYJISAIUH
JInHaMyKa NOMyJISILUH U €€ Bubmmorexa HOK

66 0 26.02.2025 https://m.edsoo.ru/7f41cc74
perysus
KpuBsle pocta unicneHHOCTH bubmuoreka [IOK

67 nonynsiiuu. Kprpbie 0 27.02.2025 https://m.edsoo.ru/7f41cc74
BBDKHBAHUS
DKoJIornYecKas HUIA BUJIA.
JlaGopatopHnas pabora " Bubmmorexa IOK

68 0.5 03.03.2025 https://m.edsoo.ru/7f41cc74
«IIpucnocobmenus ceMsiH
pacTeHUH K pacCeICHUIO»

bu6nunoreka LIOK

69 Bun xak cucreMa momynsiuii 0 05.03.2024 https://m.edsoo.ru/7f41cc74
3aKOHOMEPHOCTH TTOBEJICHHS 1 Bubmmorexa HOK

70 0 06.03.2024 https://m.edsoo.ru/7f41cc74

MI/Il"paI_[I/II\/'I KHUBOTHBIX




Coo00111€CTBO OPraHU3MOB —

bubnunoreka LIOK

71 0 10.03.2025 https://m.edsoo.ru/7f41cc74
OHoLIEHO3
JKocucTeMa KaK OTKPBITAsI Bubmmorexa IOK

72 P 0 12.03.2025  https://m.edsoo.ru/7f41cc74
cucreMa
KpyroBopot BelecTs u moTok Bubmmorexa IOK

73 Pyronop B 0 13.03.2025 https://m.edsoo.ru/7f41cc74
SHEPIUU B IKOCUCTEME
OcHoBHbIE TIOKa3aTeNN Bubmmorexa HOK

74 0 17.03.2025 https://m.edsoo.ru/7f41cc74
KOCHUCTEMBI

bubnunoreka LIOK

75 DKOJIOTMYECKUE TUPAMU/IbI 0 19.03.2025 https://m.edsoo.ru/7f41cc74
W3meHeHus coob1iecTs bubmorexa LIOK

76 B 0 20.03.2025 https://m.edsoo.ru/7f41cc74
CYKLIECCHH
[IpupoiHBIE S5KOCUCTEMBI. bubmmnoreka HOK

77 DKOCUCTEMBI 03€P U PEK. 0 02.04.2025 https://m.edsoo.ru/7f41cc74
DKocHCTeMBbl MOPEW U OKEaHOB
[IpupoIHBIE 5KOCUCTEMBI. bu6muoreka [JOK

78 DKOCHUCTEMBI TYHJIP, JIECOB, 0 03.04.2025 https://m.edsoo.ru/7f41cc74
CTeneH, MyCThIHb

bu6nunorexa LIOK
79 AHTpPONOTreHHbIE IKOCUCTEMBI 0 07.04.2025 https://m.edsoo.ru/7f41cc74
80 YpO0o3KOCHCTEMBI. 0.5 09.04.2025 bubmmoreka [JOK




[TpakTyeckas pabora
«/3y4eHue u oncaHue
ypOOIKOCHCTEMBD»

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

3aKOHOMEPHOCTHU
(hopMUPOBaHUST OCHOBHBIX

bubnunorexa LIOK

81 . . 10.04.2025 https://m.edsoo.ru/7f41cc74
B3aMMO/ICHCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA

82 yoop ’ 14.04.2025 https://m.edsoo.ru/7f41cc74
OpPraHU3MEHHOM,
MOIYJISIITUOHHOM U
KOCHCTEMHOM YPOBHSIX
buocdepa — obmeranerapuas bubmorexa HOK

83 P B P 16.04.2025 https://m.edsoo.ru/7f41cc74
obonouka 3emnu

bu6mmoteka IIOK

v B.U. B

84 Henme CPHAAICKOTO O 17.04.2025 https://m.edsoo.ru/7f41cc74
ouocdepe
3aKOHOMEPHOCTH bubmmorexa HOK

85 P 21.04.2025 https://m.edsoo.ru/7f41cc74
CYIIECTBOBaHUS OHOCHEpHI
KpyroBopoTsl BemecTs u bubmorexa [IOK

86 PYTOBOP B 23.04.2025 https://m.edsoo.ru/7f41cc74
OMOTCOXMMHYECKUE ITUKITBI
3oHaIbHOCTH OHOCheps Bubmorexa OK

87 PEL 24.04.2025 https://m.edsoo.ru/7f41cc74
OcHOBHBIE OMOMBI CYIIIN

88 YceroitunBocTh OMOChepsI 28.04.2025 bubnuoteka [JOK




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

DKOJIOTUYECKHE KPU3HUCHI U UX

bubnunorexa LIOK

89 30.04.2025 https://m.edsoo.ru/7f41cc74
MPUYHHBI
Bo3saeiicTBue yenoBeka Ha Bubmmorexa [OK

90 01.05.2025 https://m.edsoo.ru/7f41cc74
o6uochepy
AHTpPOIIOreHHOE BO3/IEHCTBUE Bbu6mmoteka [JOK

91 Ha PaCTUTEIIbHBIN U KUBOTHBIN 05.05.2025 https://m.edsoo.ru/7f41cc74
MUD

bubnunoreka LIOK

92 Oxpana npupoab! 07.05.2025 https://m.edsoo.ru/7f41cc74
OCHOBHBIE IPUHLHUIIBI bubmuoreka [IOK

93 YCTOMYHUBOTO Pa3BUTHUSA 081005.2025  https://m.edsoo.ru/7f41cc74
YEJIOBEUECTBA M MTPHUPOIBI
ParmonansHoe
HpﬁpOﬂOHOHBSOBaHI/Ie " bubmmorexa [OK

94 12.05.2025 https://m.edsoo.ru/7f41cc74
COoXpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin
O06o001IeHue 1o TeMe bubnunoreka LIOK

95 «MUKpOIBOIIONUS U €€ 14.05.2025 https://m.edsoo.ru/7f41cc74
Pe3yIbTaThI»
O060061IeHne o Teme bubmmoreka [JOK

96 «MaxposBOJIOIHS U €€ 15.05.2025 https://m.edsoo.ru/7f41cc74
Pe3yIbTaThI»

97 O06o06meHue 1Mo TeMe 19.05.2025 but6mmoreka [IOK




«IIpoucxoxxaeHue u pa3BUTHUe
JKA3HU Ha 3eMIie)

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

O000111eHIE IO TEME

bu6nmorexa [IOK

98 «[IpoucxoxaeHNEe YeIoBeKa — 1 0 21.05.2025 https://m.edsoo.ru/7f41cc74
AHTPOTIOTCHE3)
O06o006meHue 1Mo TeMe BuGmorexa LIOK

99 «IKOTOTHA — Hayka 0 1 0 22.05.2025 https://m.edsoo.ru/7f41cc74
B3aMMOOTHOIICHHSIX
OpPTaHHU3MOBY
O6001meHue Mo Teme bubnuoreka [{OK

100 «OpraHusmsl U cpeia 1 0 26.05.2025 https://m.edsoo.ru/7f41cc74
oOHUTaHH
O00011IeHIE IO TEME bubnunoreka LIOK

101 «DKOIIOTHS BUIIOB U 1 0 28.05.2025 https://m.edsoo.ru/7f41cc74
TIOITYJISLIAN
O06o06menue 1Mo TeMe bu6mmoteka IIOK

102 «buocpepa — rmodanpHas 1 0 29.05.2025 https://m.edsoo.ru/7f41cc74
KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AknnonepHoe o6mecTBo «3maTenscTBo
«IIpocsemienue»

* buonorus, 11 knacc/ Iaceunnk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; noa pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBO «IIpocBenieHre»

* buosorus, 10 xnacc/ Beiconkas JI.B., Aemviun .M., PyBunckuit A.O. u
npyrue; nox pegakuuent lllymuoro B.K., Iptmmuna I''M., Akunonepnoe
obmectBo «M3naTenscTBO «IIpocBeiienne»

* buonorus, 11 knacc/ bopoaun [1.M., demmiun .M., Cabnuna O.B.; non
penakuueit [llymuoro B.K., JIpimiuna I'.M., AkuimonepHoe 00111eCcTBO

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1. MyxamemxkanoB W1.P. Tectsl, 3aueTsl, Outionpocsl 1o ouosoruu 10-11
knaccel, M., BAKO, 2011 r.- 224 c.

2.T'.C. KammunoBa, A.H. Msrkosa, B.C. Pe3nukoBa Equnslii rocyjapcTBEHHBIM
sk3ameH 2012 buonorus M., Uatennekt — Lentp, 2012. — 320 c.

3. A.1O. Nonuea, A.B. Topranos buonorus B cxemax u Tabaumax M., DkcMo,



2012.—-352c.
4. .H. ®aceBud u ap. buonorus 6-11 knaccel. KOHCIIEKTHI yPOKOB:CEMUHAPHI,

KoH(pepeHuu, GOpMUPOBAHNE KITFOUYEBBIX KOMIIETeHIIMI — Bonrorpaa: Yuurens,

2009.-223c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.http://www.e-osnova.ru/- XKypnan «buomnorus. Bee ms yunurens!»

2. http://digital.1september.ru — O0mepoccutickuit mpoekt «lllkona nuppoBoro
BEKa.

3. http://school-collection.edu.ru - Komnekius miudpoBbix 00pa3oBaTeIbHBIX
pecypcoB.

4. http://www .electroniclibrary21.ru - DnekrponHas 6uonmoreka 21 Beka.

5. http://www.ege.edu.ru - Odunnansueiii tHGOpMaKoHHbIN noptan EI'D.
6. http://www.zavuch.ru - CaiiT s yuurenei.

7. http://ecosystema.ru - DKOJIOTHYECKHUMN LIEHTP «DKOCUCTEMAY).

8. http://letopisi.org - JleTonucu.

9. http://nsportal.ru - ConnanbHas ceTb paOOTHUKOB 00Opa30BaHUA.
10.http://proshkolu.ru— becriatHplii MKOJIBHBIN ITOPTAI.
11.http://infourok.ru - becriaTHbIil KOHCTPYKTOP CAWTOB AJISl YUUTEIIS.

12.http://multiurok.ru - becriaTHbIN KOHCTPYKTOP CAUTOB JJIsI YUUTEIIS.



13.http://bio.1september.ru - «f uny Ha ypok 6monoruu. 1 ceHTaOps».
14.http://dnevnik.ru - JIHeBHUK.]DY.
15.http://www.krugosvet.ru - Qunuknoneaus Kpyrocser.

16.http://www.uchportal.ru/ - Yuurenbckuii moprain.






