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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxenusMm GI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCuOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337]a4ax U3ydyeHus ydeOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
ompefeNnsieT o0s3areqbHOe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEYIOEe pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHHUS, IPEICTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenmera «buomorus» B peanu3anuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOJIOrMUecKoro oOpa3oBaHus Ha yPOBHE CPEIHEro 0011Iero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUM 00y4aroIuXxcs 0 dKUBOU MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3ax M OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacuiMpeHbl U yriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOyYaromMXcs MO OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHIUIIOB U MPaBUIL,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHu3alii KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETEHHE YMEHUI
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloMIMXCSd C METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEJICHUS OMOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKaIoIlel MNpUPOJAHOM cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa;, XapaKTepu3oBaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IEJIOM M K OTJIETHHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIH30BaHNUHU (COOTIOICHHUE TTPABUII TOBEACHHUS B IPUPO/JIC, OXPAHbI BUIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WH/IMBUTyaJIbHBIMU UHTEPECAaMU U MOTPEOHOCTAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOydEeHHUS OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTHH HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OUOJOTHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, U. I1. I1aBnos, . 1. Meunukos, H. 1.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMer u3ydyeHus Ouosioruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE MpPHU3HAKH KU3HW», «buonormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAaHUE IS TPOBEICHUS HAOTIOACHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperysiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBsA3b. BTopuYHAas, TpeTHUYHas, YETBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/ibl, AMCaXapuabl, OJIMTOCAXapU/Ibl U TOJIHCAXapU/IbI.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetst: JI. [Tomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XuMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue mpoKapuOTHIECKOM KiIeTKu. KieTouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIN W BTOPUYHBINA AaKTHUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[uromnasma. [{uro3omns. [{utockenet. JIBuxkenue muromia3Mbl. OpraHou bl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopumMbix OeiakoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOMIMNX 3YKapHOT. XJIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIljIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkmtoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NMpeBpalleHUe JHEPIUH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonuoti AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO mMyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 0OMeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOH, €ro cBoucrBa. TpaHckpunuus — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunresa Oenka. KomupoBanme amumHokucior. Pomnbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mexanuzmvl SKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YenoBeka, »KkMBOTHbIX, pacteruil. CITMJ, COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz donvuux maccugog («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmumpl u cxemsl: «buocunrtes Oenkay, «I'eHeTnueckud koay», «Bupycoi»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapuoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rudeb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNIOHMaIbHbIE OPraHU3MBL.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacIIOIOKEHUA TKAaHEH B OPraHaX pacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloromnenre Boapl, yriIeKUCaoro ra3a U MUHEPaIIbHbBIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTrpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue >xuBoTHbIX. [uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beijenienue y pacteHnuil. Beinenenue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX U 4enoBeka. [louku. CtpoeHune u GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3almMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuet, C. Tonerara). BocmasiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3mMoB. Takcucsl. Pa3apakuMOCTh U peTyIsalus y paCTCHUN.
PocTroBble BelllecTBa U X 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE pe(IEKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue creds,
«CTpoeHue JNHUCTOBOM IMIIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MprIteynas CHCTEMaY,
«BpigenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuHomonoctHeie»y, «CxeMa  MNHUTaHUS  PACTECHUN,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CTtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBhas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMmbikatomuxcs»,  «HepBHas  cuctrema  nruny, «HepBHas — cucrema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIpENnapaTbl TKAaHEH, PAKOBHUHBI MOJUIIOCKOB, KOJIJIECKIIUU



HACEKOMBIX, UTJIOKOXKHX, YKUBBIE JK3EMIUIIPhl KOMHATHBIX PAcTEHUM, repdoapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBUeM (epMEHTOB, 000pyAOBaHUE IJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuThe. I'ameTorenes y >kMBOTHBIX. [1010BBIE JKeIIE3BlI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOrUs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIIHS).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO pa3BUTHUS



y ’KMBOTHBIX U uesioBeka. [lepuopl onTorenesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHHE U PA3BUTHUE PACTUTEIBHBIX OpPraHu3MOB. J[BOiTHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUe», «Tumbl Oecnosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue Maiickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHMEe: CBETOBOM MHUKPOCKOI, MHUKpOIpenapathl SUIEKIETOK MU
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TedueCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6ots H. K. Konsiiosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. l{uTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpPEIIMBaHUs. [ UMIOTE3a YUCTOTHI TAMET.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJeJIOBaHUsI TPU3HAKOB. [[uToIornyeckre 0OCHOBBI AUTHOPUTHOTO CKPEIIIUBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTEPOraMeTHBIA TMOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementaprnocts. Onuctas. [lonmumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHanu3upyoniee ckpenuBanue», «HemomHoe TOMUHHpPOBaHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun npozodwib», «Kapuotunm mnTUILBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3ms
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JIA



JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuarnmonHas kpuBas (B. HMoranncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON MU3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
nurTorazMaTuyeckue myrtanuu. CoMaTuyecKue W IMoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pPSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Bugasl usmeHumBOCTHY», «MoaudukanoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun dvenoBeka. MexayHapoaHas IporpaMma MCCIEHOBAaHUS Te€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a00JieBaHUi 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHHIO OKpY»Karollei cpesnl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POIOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHON M3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIILIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranusmMoB. Mcmosib3oBaHHE TEHOMHOTO PEIAKTUPOBAHHS U METOJIOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuyuHbl. Mcmonbp3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1EHAs
DpesoIoYUAY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH U CO3J]aHUS HOBBIX COPTOB M THOPHIOB CEIBLCKOXO3SIHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmeyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM UYUCTe C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl U cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATENLHBIM YyYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaOOPATOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEUEHHUEe, TMOMYYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOjeNe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
TexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIE€JIbIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramion0oB B CeleKUUH pactenuil. [lonyuenue
MOHOKIOHAbHBIX anmumein. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAUU SIAEP KIIETOK.



Texnonozuu 0300posneHus, KyIbmueUpOoBanUsl U MUKPOKIOHATbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHeix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JloCTrx’eHus U NEPCIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUHU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJOBEKAa JJISI OLIEHKH COCTOSIHUS €ro 3740pOBbs. M CNONb30BaHHE CTBOJOBBIX
kierok. TapretHas Tepanusi paka. 3D-Omoumkenepus misg  pa3paOOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL PELIeHUs 3a1a4 IIEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoap30BaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHXEHEpUs».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cuntetndeckorr Tteopun dBoftonuu (CTD). HelrpanpHas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepukos, 1. U. HImansraysen, Ix. Xonaein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHuil U KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapuipyra myremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOIICHUS ABWKYIIMX CHJI 3BOMIOLHUN», «OCHOBHBIE MOJOXKEHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/la TOMYJSLUMUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIC U3MEHEHUS YacTOT aJljiesiel B MOMyIsausax. DPQPeKT OCHOBATENS.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuyunsl u cnreocmsus. llposenenue s¢pgpexma opetigha eenog 6 6ONLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs), Onosiornueckas (pernpoayKTuBHas).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y Opranu3MoB. ApoMop(}o3bl U HANOAJAN TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpasoBanue kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
rulOpuauzanus). JIuTenbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pob 3BOMIOLIMOHHOM OMONIOTHH B pa3pab0OTKE HAYUYHBIX METOJOB COXPAHEHHUSI
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JIBuxyiume
CWJIBl ABOJIIOIUNY, «IDKOJIOrHYEcKass M30JSAIUs MONMYJSAIUiA ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM U TIMCTBEHHUIIBI JAyPCKO»,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHCTBUA
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHnu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHusy, «I eorpaduueckoe BUA000pa3oBaHue TPEX BUIOB JIAHBIIICH,
«DKO0JIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lonurmmouasl pacTeHHiD,
«KamycTHO-peieuHbIil THOpuI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX NPUCHIOCOOJIECHUM, Yydelia ITULl ¥ 3Bepei pa3HbIX
BHUJIOB, TepOapum pacTeHWH OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Meronpl u3ydeHus s3Boironuu. CpaBHeHHEe (GIOpBHl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMHU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObl U3YUEHUS IBOIIOLUU. [ OMOJIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabnuubl U cxembl: «DUIOreHETUUECKUN DS/l JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoduth»y,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHb, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHbIC
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpenCcTaBlICHUs O 3apPOKICHUU KU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas OJBOJIONUS. AOWUOTEHHBIA CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MonoMepoB. Koaieparnas runote3a A. . Onapuna,
runore3a mnepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHYeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yek) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoOIOrMYecKas IKaja: 30HbI, 3pbl, IEPUOJIBI, TOXU.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[TpoucxoxaeHue sykapuoT (CUMOHOTeHe3). DBOIIOLUOHHOE TPOUCXOKICHNE
BUPYCOB. [IpoucxoxkiaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixon pactenuii Ha cyumry. IlosiBieHHE CHOpPOBBIX PACTEHUH W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOINX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM U MepuoAaM: apxeu, MpOTEpO30M,
najaeo30M, Me3030i, kaiiHo301. OO0I111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — 3KOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apokIeHUs Ku3Hm», «Cxema ombita C. Mummiepa, I'. Opuy»,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN», «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY», «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoab», «CTpoeHue BHUpPYCay,
«Apomopo3bl  pacreHuit», «PuHHOMUTH, «OIHOKIETOUYHBIE BOJIOPOCITN,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3eMHOBOAHBIE», «IIpecMbIkarommecs,
«lItnupy, «Miekonuratomue», «Pa3BuTue )Xu3HU B apXeHMCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYECKOTO MUPay.



O6opynoBanue: repOapuu pacTeHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HACEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTE, TOJIE3HbIX MCKOMAEMbIX, MYJSKA OPraHUYECKHUX OCTATKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiepa—
KOpu no n3ydennio abMOTeHHOTO CHHTE3a OPTaHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HBIX OT/ICJIOBY.

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

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONOJI0TUH. METO/IbI aHTPOTOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBujeTenpCcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTUYECKHE, (bU310JI0r0-OMOXUMHUUECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBL.

JIBrkymne cuiibl ((pakTOpbl) aHTPOIOreHe3a: OUOJIOTHYECKUE, COLIMaIbHBIE.
CooTHo1ieHHue OMOJIOTHYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOJIe. ABCTPAJIONUTEKN — JBYHOTHE NMPENKH JIOAcH. UenoBeKk yMelnbli, MepBhIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOISIINN U IIEPBBIA BBIXO JIFOJEH 32
npeneinsl Appuku. YenoBek reifienboepreckuil — o0 npeiok HeaH 1epTaabCKOTro
YEJIOBEKA M YEJIOBEKa pa3symMHOro. YeloBeK HEaHIEPTANIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHMU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
YyenoBeka. MyTanuoHHBIN Tiporiece W moduMopdusmM. [lomymsiiimoHHbIE BOJIHEI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonsatne o pace. bospmme pacel: eBporeonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHCcKas). Bpems M myTu pacceleHHs] 4YeJoBEeKa IO IUIAHETE.
EnuHcTBO  4yenoBeuecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuiiHapabple MeToabl B (pusnueckodt  (OMOJIOrHMYECKO)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, . f. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTpONOJ0run», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEAKOB 4YelOBeKa, penpoaykuuu (dororpadum) KapTHH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMHM TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yepera 4eJ0BeKa U Yyeperna MUMIaH3€e, MOJENIb KUCTH YeJIOBEKA U KUCTH LIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C NMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BuTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBble HaOMOACHHS. DKCIEPUMEHTHI B HKOJIOTHUU:
NpUpOAHbIE W JilabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C MpUpOAoH. DPOpMHpOBAHUE
DKOJIOTHYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DaKTOpOB: abUOTHYECKUE, OMOTHUECKHUE, aHTpoIoreHHbie. Oo1me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPTraHU3MBbl. DKOJIOTMYECKHE TPYIIIIBI
pacTeHU M >KMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaiapHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>kKaHuio0 BogHOTO Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHUIO K
Boje. [IpucniocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
INIyOMHHAsT  TIOATNOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBI. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: THUAPOOHUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJICUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aMMOJECHCTBUN JUIsl CYIIECTBOBAHMS OPraHW3MOB B CpeEle
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJIOTMYECKHE TPYMNIBI JKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIOoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJlanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«OKu3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay», «llenmn nuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCA K TUrpoduTtaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEHM OMOJIOruU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpbI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasi CTpykrypa nonyiasuuu. OLeHKa YUCIEHHOCTH MOIYJISILUY.
JluHaMyKa momyssiiuu U €€ peryisinus. broTudyeckuii MOTEeHIMAN MOMYJISLUH.
MopnenupoBaHue AMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIUX U HE 3aBUCSALIUX OT INIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH BUJIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. Buabl M uUX KU3HEHHbIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa mnonyJjsiuuw», «Bo3pacTHele  mupaMuibl
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEMsIH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpPraHu3MOB B OKOCHUCTEME: IMPOIYLEHTbl, KOHCYMEHTbI, PEIYLCHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoayKIus. DKOJIOTHYECKHE
NUpPaMUJIBI YKcell, OnoMacchl U SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOmecto. bruopaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHos. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHM SKOCHCTEMaMH. Y CTOMYUBOCTb OPTaHU3MOB, MOMYJISLIUNA U IKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. [Ix. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IPyIIIBI OPTaHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «Llenu
nuTaHus (macTOWIIHAs, JACTPUTHAsS)», «ODKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «JKocucTteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, HA CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€PO, O0JIOTO)».

IKCKypcusi «IDKCKYpCHsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jjiouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIIleCTBOBaJIa XU3Hb. Pa3zBuTHe npeacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. JKuboe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100abHON dKOCUCTeMBI. J[MHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotsi
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTH OMochepsl. [lorsiTue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHIPA,
XBOWHBIC Jieca, CMEIIAHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BRICOKOTOPhs. KimmaT, pacTUTEIbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boawl B mipupoje», «OcHOBHbIE OMOMBI cymmy, «KinMarnmaeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienune mouBbl. OXpaHa NOYBEHHBIX
pecypcoB. U3MeHeHune Kiaumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTEIBPHOTO W JXKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHBI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopuu (OOIIT).
borannueckue cajpl 1 300710THYECKUE TTAPKHU.

OCHOBHBIC TIPUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA U TMPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIE MOCIEACTBUS.

Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00OCmyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsisHeHne aTMocepbl», «3arpsa3HeHue ruapochepsn,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHsIeMbIe TPUPOTHBIC
TeppUTOPHUIY», «MOJIenH yIpaBIsieMoTro MUpay.



ObopynoBanue: (ororpadun OXpaHsIeMbIX pacTEHUNl M >KUBOTHBIX KpacHoi
kHuru Poccutickon ®enepanuu, KpacHON KHUTM pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOOINpPEACNICHUIO, Haluuyue Mmomusayuu K OOYYEHUI0O  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OHOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIHMTAHUSI U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauun, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEITLHOCTH ITPHU CO3/ITAHUN yUESOHBIX
MPOEKTOB, pEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATH B CBOMX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOIICHUSI K MHEHHUIO OIIMOHEHTOB TMPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Mepen PoauHoun, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHuE, COOIIOICHNE TUTUEHUYECKHUX MPAaBHII K1 HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MMOHMMAHUE LEHHOCTH MNPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBA, TPYA0I00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pELICHMS;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
W yMEHUS TIpU PEHICHHH TPoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUATHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOTO SKOJOTHYECKOTO MBIIIJIEHHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpPhl KaK CpEICTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEeIIaThb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWMOJOTHYECKUX 3HAHHM B MEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUpPOBAHHS MHUPOBO33PCHHS OOYYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmupoBanue GyHKIIMOHATHPHOW IPAMOTHOCTH W COIHATBHON
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THU Ha YPOBHE CPEAHETr0 O0IIero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHHWHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENeNATh TETU JeATeILHOCTH, 3a7aBas TapamMeTpbl W KPUTEPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PAacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAITMOHHBIX
HCTOYHHMKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
L[EJ15IM, OLICHUBATh PUCKH NIOCIIEACTBUI ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U IPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaly, MNPeoOpa30BaHUIO M TNPHUMEHEHUI0 B Y4eOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

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

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

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHsS 3aJadd  pe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU TOUCKE U
orbope Omosornyeckoil MHGOpMaIMu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, JUATPAMMBI, TAOIUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: NPUMEHATh XHUMHUYECKHUe, (usnueckue W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsiAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINIOJHEHUS MpejIaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYACTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIC CpEJCTBA OOIICHMs, TOHMMATh 3HAUYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAUBUIYAIBHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 YJIeHA KOJUIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIMIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUM IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbLHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUIM M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npunsiTHe ceds U APYrUx:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
crenuduyeckue st OMOJIOrMU HayYHbIC 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUM MO
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB NOPUPOAbI M  pEUIEHUH MpoOJieM  PauuOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHWS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
IPOIIECCOB: 0OMEHA BEIIECTB (METAa0OIM3M), MPEBPAILLICHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
pPa3sMHOXCHHS,  WHAMBHIYaJbHOTO  Pa3BUTHS  oOpraHu3mMa  (OHTOTCHE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIy OpPraHOMJAMH KJIETKH W HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUMUSIMH, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Tarmamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE NMPU3HAKU JKHUBBIX CHUCTEM, B TOM UHUCIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXJY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSIMH, J€1aTh
BBIBO/Ibl U IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pE3yNbTAThI U I€NIaTh BHIBOADL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIMHE, MPOBOJUMOM Ha 0a3ze IIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTUU U MEAUIIMHBI (KJIOHUPOBaHKE, UCKYCCTBEHHOE OTIOI0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO341CTBa, MUILIEBOI MPOMBIIIJICHHOCTH, YIIAyOJsITh MO3HABATEIbHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIIMOHAIBLHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEeNCHUSI W TOHWMAaHWE CYIIHOCTH OCHOBOIIOJIATAIOMNUX OHOJOTHISCKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IIO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPU3HAKU: BHJIOB, OHOTEOIIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMsI, YepeOBaHUsl HAMPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3U MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH J1A0OpaTOpHbIE M MpPaKTHYECKHE pabOoThI, COOIIOAAThH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OILICHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH JKU3HH, YEIOBEKa
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JeATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
! buonoris kax Hayka L https://m.edsoo.ru/8al81dla
bubnunoreka LIOK
2 XK 2
¥IBRIC CHOTEMEI H X M3yHemie https://m.edsoo.ru/8a1821b6
bubnunoreka LIOK
1 .
3 buosorist knetiH 2 05 https://m.edsoo.ru/8a18230a
bubmmoreka IIOK
4 XuMHU€ecKasi OpraHu3alus KIETKU 10 1 https://m.edsoo.ru/8al82436
bu6nmorexa LIOK
> CTpOCHHE 1 GyHKIHH KICTKH 8 2 https://m.eds00.ru/8a182562
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubmuoreka [IOK
KJIETKE https://m.edsoo.ru/8a181d1a
Hacnencreennas ungopmanus u bubmuoreka [IOK
7 . 9 0.5
peanu3anus €€ B KJIETKe https://m.edso0.ru/8a1821b6
bubnunorexa LIOK
XK i 1 1
8 MISHCHHBIH HHICT KTETKH 6 https://m.edso0.ru/8a18230a
but6mmorekxa [IOK
17 1.
o CTPOCHHE 1 (pYHKILHH OPraHH3MOB > https://m.edsoo.ru/8a181dl1a
10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 bubnmorera LHOK

https://m.edso0.ru/8a1821b6



https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6

I'enernka — Hayka 0 HACIEACTBEHHOCTH U Bu6mumotexa [JOK
11 2 0.5
W3MEHYHUBOCTH OPTraHU3MOB https://m.eds00.ru/8a18230a
bubnunoreka LIOK
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://m.edsoo.ru/8a182436
bubnunoreka LIOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo.ru/8a182562
bubnunoreka LIOK
14 Penetiia wenosexa 3 05 https://m.edsoo.ru/8a181dl1a
bubmuoreka [{OK
15 CereKims Opranusmon 4 L https://m.edso0.ru/8a1821b6
bubmuoreka [{OK
16 broTtexHoIOrMsa U CHHTETHYECKast OMOJIOTHS 4 https://m.edsoo.ru/8a18230a
bubmuoreka [{OK
17 Pesepeiioe Bpems 1 https://m.edsoo.ru/8a181d1a
BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB I1O 102 13

[TPOT'PAMME



https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a181d1a

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aesoB U TeM nudposbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 3apokIeHUE U Pa3BUTHE IBOJIIOIIMOHHBIX 4 bubnuorexa [JOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/8al81dla
N bubnuorexa [JOK
2 M 14 1 2
HKPOIBOTHOII M €€ PESYTILTATEL https://m.edsoo.ru/8a1821b6
3 MaxkposBoronus U €€ pe3yiabTaThl 6 Bubmiorexa OK
p H pe3y https://m.edsoo.ru/8a18230a
4 [TpoucxoxaeHHE U pa3BUTHE KU3HU Ha 15 15 bubnunoreka LIOK
3emie ' https://m.eds00.ru/8a182436
bubmmoreka IIOK
5 IT — 10 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOT€HE3 https://m.edsoo.ru/8a182562
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPTraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
P . HOP . ' https://m.edsoo.ru/8al181dla
C OKpY’Karolei cpeaon
bu6mmoteka IIOK
7 9 15
Opranusmbi 1 cpena obuTanm https://m.edsoo.ru/8a1821b6
but6mmoreka [IOK
8 % 9 1 0.5
IKONOTHs BUJIOB U MONY A https://m.edso00.ru/8a18230a
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 but6mmorekxa [IOK
CHUCTEMBI ' https://m.edsoo.ru/8al81d1a
b K
10 Buocdepa — rimobanbHast skocucTemMa 6 1 nommorexa [O

https://m.edso0.ru/8a1821b6



https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6

11 YenoBek u OKpykaromias cpeaa

12 PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

bubnunoreka LIOK
https://m.edso0.ru/8a18230a

bu6nuoreka [IOK
https://m.edso00.ru/8a182436



https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
buonorus kak KOMIUIEKCHasI HayKa By 10K
noInoTeKa
1 1 KaK 4YaCTb COBPEMEHHOI'O 1 04.09.2024 https://m.edsoo.ru/8al81d1a
o01mecTBa
. bubnuoreka [{OK
1 .09.
2 JKuBbIe cHCTEMBI M UX CBOMCTBA 1 05.09.2024 https://m.edsoo.ru/8a1821h6
YpoBHEBas OpraHu3anus )KUBbIX bubnnorexa [JOK
3 CHCTEM L 06.09.2024 https://m.edsoo.ru/8a18230a
4 Hcropust OTKpBITUA U U3YYECHUS 1 11.09.2024 bubmmnoreka HOK
kieTku. Knerounas reopus https://m.edsoo.ru/8a182436
Metoasl MOJIEKYIIIPHON 1
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas padora «M3yuenue B OK
5 METOJIOB KIETOYHONH OMOI0TUHU 1 0.5 12.09.2024 nbmmotexa I1
https://m.eds00.ru/8a182562
(xpomarorpadus, 5ekTpodopes,
muddepeHraIbHOe
uentpudyruponanue, [TLP)»
CraproBast [UarHocTrka bubmuoreka [JOK
6 1 13.09.2024
XUMHUYECKUN COCTAB KIIETKU https://m.edsoo.ru/8a181dl1a
7 MuHepanbHbIe BELIeCTBa KIETKH, 1 18.09.2024 bubmuoreka [IOK
WX OMOJIOTHYECKAS POJIb https://m.edsoo.ru/8a1821b6



https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6

Opranuveckrie BemecTBa KICTKH —
oenku. JlaboparopHas pabora

bubnunorexa LIOK

8 0.5 19.09.2024
«O0HapyxeHue OEIKOB C IIOMOIIBIO https://m.edsoo.ru/8a18230a
KAueCTBEHHBIX PEaKIIUii»
9 CaoiicTBa, Knaccudukanus u 20.09.2024 bubmmoreka [JOK
¢byHKIMN O6EIKOB https://m.eds00.ru/8a182436
10 Oprannueckue BeIecTBa KJIETKH — 25 09 2024 bubnnoreka [JOK
YIJIEBOABI https://m.edso0.ru/8a182562
Oprannueckue BeIecTBa KJIETKH — bubmmoreka [JOK
11 26.09.2024
JIUIIU 1B https://m.edsoo.ru/8al81dla
Hyxnennossie kucnorsl. JITHK u
PHK. JIabopatopnas pabora Bu6 LIOK
NOJIMOTEeKA
12 «HccnenoBanue HYKIIEHHOBBIX 0.5 27.09.2024 https://m.eds0o.ru/8al821b6
KHCIIOT, BBIIETICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
CrpoeHnue u ki ATO.
13 JITp ue H HiszHT upocdars 02.10.2024 brbmmorexa LTOK
PYTHE HyK TP o https://m.edso0.ru/8a18230a
(HT®)
Cexksenuponanue JJHK. Meto
14 re;;MEEE . :}I/IICKHMHTOMHI:HHH 03.10.2024 bubmmorexa [TOK
> TPATCKD ’ o https://m.edsoo.ru/8a182436
MIPOTEOMHKH
. bubmuoreka [{OK
15 MeTob1 CTPYKTYpHOM OHONIOTHH 04.10.2024 https://m.edsoo.ru/8a182562
Tuns! knetok. [Ipokapuornueckas bubmuoreka [IOK
1 .10.2024
6 KJIETKA 09.10.20 https://m.edsoo.ru/8al81dla
17 CrpoeHne 3ykapuoTH4eCKOU 05 10.10.2024 bu6muoreka [JOK

KIICTKH. HpaKTI/I‘-ICCKaSI paGOTa

https://m.edso0.ru/8a1821b6



https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6

«M3yueHue CBOMCTB KJIETOYHOU
MeMOpaHbI»

bubnunoreka LIOK
1 IT i 11.10.2024
8 OBEPXHOCTHBIN amnmapar KJIeTKH 0.20 https://m.edsoo.ru/8a18230a
OpnHoMeMOpaHHbIE OpraHOW/IbI
19 knetku. [IpakTuyeckas pabora 05 16.10.2024 Bu6muoteka [JOK
«M3yueHune IBUKEHUS [IUTOIIA3MbI https://m.edso0.ru/8a182436
B PACTUTEIbHBIX KIETKaX)
[TonmyaBTOHOMHBIE OPraHOMIbI
KJICTKH: MUTOXOHJIPUH, TUTACTH/IBI.
Jlaboparopuas pabora bubmmoreka [JOK
2 . 17.10.2024
0 «HMccnenoBanue ma3mMoaunsa u 05 020 https://m.eds00.ru/8a182562
JIeTIIa3MOJIM3a B PaCTUTENIbHBIX
KJIETKax»
bu6mmoteka IIOK
21 HememOpaHHbIe OpraHou bl KIETKH 18.10.2024 https://m.edsoo.ru/8al81d1a
bu6mmoteka IIOK
22 23.10.2024
CTpocHHe i pyHKLHH A1pa https://m.edsoo.ru/8a1821b6
CpaBHHTeNbHAS XapaKTePUCTUKA
23 KJIETOK 3yKapHoT. JlabopaTtopHas 05 94.10.2024 bubmmnoreka HOK
pabota «M3ydyeHue cTpoeHHs https://m.edsoo.ru/8a18230a
KJICTOK PA3JIUYHBIX OPraHHU3MOB)»
ACCUMUIISITIHS U TUCCUMHEIISIITHST —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl
24 obOMeHa BemectB. JlabopaTopHas 95 10.2024 bubnuotexa [JOK

pabota «/3ydyeHune KaTaauTHYeCcKon
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMIIIa3bl WIN KaTajaa3bl)»

https://m.edso0.ru/8a182436



https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436

DepMEHTaTUBHBIN XapaKTep
peakuuii KJIeTOYHOro MeTabonu3ma.
JlaGopaTtopHas padota «3ydueHue

bubnunoreka LIOK

25 (hepMEHTATUBHOTO PACIICTUICHHS 0.5 06.11.2024 https://m.edsoo.ru/8a182562
MIEPOKCH/Ia BOJIOPO/IA B
PaCTHTENBHBIX U JKUBOTHBIX
KIIETKAX)
benku-akTuBaTophl U OENKU- bubmmoreka [JOK

26 07.11.2024
WHTUOUTOPHI https://m.edsoo.ru/8al81dla
ABTOTpOGHBIN THIT 0OOMEHA Bu6mmoreka [JOK

27 11.2024
BELICCTB 08 0 https://m.eds00.ru/8a1821b6

bubnuoreka [{OK

28 dorocuirres 13.11.2024 https://m.eds00.ru/8a18230a

XemocuHTtes. JlabopaTopnast pabota Bu6 10K
noIMoTeKa

29 «CpaBHEHHE TIPOIIECCOB 0.5 14.11.2024 https://m.edsoo.ru/8a182436
(oTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buabl

30 opoxenusi. JlaboparopHas pabora 15.11.2024 bubnmnorexa [JOK
«CpaBHEHHE MTPOIIECCOB OPOKEHUS https://m.edsoo.ru/8a182562
U JIBIXQHHS

31 AdpoOHBIE OpraHu3Mbl. JTambl 20.11.2024 bubmuorexa [IOK
HHEPreTHYECKOro 0OMeHa https://m.edsoo.ru/8al81dla
DHeprust MEMOPaHHOTO TPATCHTA Bu6 110K

nOIMoTeKa

32 HpOTOHOB.VCI/IHTe3 AT®: pabora 21.11.2024 https://m.edsoo.ru/8al821b6
npoToHHOU AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro cUHTE3a 22.11.2024 bubmmorexa TIOK

https://m.edso0.ru/8a18230a



https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a

Tpanckpunuus — MaTpUYHbIA

bubnunorexa LIOK

34 cunre3 PHK 21.11.2024 https://m.eds00.ru/8a182436
i bubnuorexa [JOK

35 Tpaucsiiust u €€ 3Tarnbl 28.11.2024 https://m.edsoo.ru/8a182562

36 Konuposanue amunokuciot. Poib 29.11.2024 bubnuoreka [JOK
pubocom B OmocuHTe3€e Oenka https://m.edsoo.ru/8al81dla

37 Opranu3anus reHoMa y IpoKapuoT 04.12.2024 bubnuoreka [IOK
U DYKapuoT https://m.edso0o.ru/8a1821b6

38 MonekynsipHble MEXaHU3MBI 05.12.2024 Bbu6mmotreka [JOK
3KCIPECCUU T€HOB Y 3YKapUOT https://m.edsoo.ru/8a18230a
Bupycsl — BHEKIIETOUHBIE (DOPMBI
KU3HU U O0JINTaTHBIC TTAPA3UTHI. bubmmoreka [JOK

39 0.5 06.12.2024
[IpakTuueckas padbora «Co3nanue https://m.eds00.ru/8a182436
MO/IEJIN BUPYCA»

40 Bupycusie 3360H€BaiII/I$I YeNoBeKa, 11.12.2024 bubmuoteka [IOK
KUBOTHBIX, PACTCHUI https://m.eds00.ru/8a182562
HanoTtexHomoruu B OMOJIOTHN U bubmmoreka IIOK

41 12.12.2024
MeIUIIMHE https://m.edsoo.ru/8al81dla

. bubmuorexa [IOK
42 JKU3HEeHHBIN UK KIETKH 13.12.2024 https://m.edsoo.ru/8a1821h6
N bubmuoreka [{OK

43 Matpuunslii cunte3 JJHK 18.12.2024 https://m.edso0.ru/8a18230a
Xpomocomsl. JlabopaTopHas padora BuG 10K

noIMoTeKa

44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5 19.12.2024 https://m.edsoo.ru/8a182436
MHUKpOITpernaparax»

45 Jlenenue KIETKH — MUTO3 20.12.2024 bubmorexa [TOK

https://m.edso0.ru/8a182562



https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
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Tunsl kietok. Kapuokunes u
nutokune3. JlaboparopHas padora

bubnunoreka LIOK
46 «HaOimroneHre MuTO3a B KJIETKax 0.5 25.12.2024 https://m.edsoo.ru/8a181d1a
KOHYMKA KOpeIIKa JyKa (Ha
TOTOBBIX MUKpPOIpEnapaTax)»
Perynsanus ;kM3HEHHOIO LIMKJIA Bbu6muotexa [JOK
41 KJIETOK 26.12.2024 https://m.edsoo.ru/8a1821b6
bubnunoreka LIOK
48 OpranusM Kak eIMHOe [eI0e 27.12.2024 httns://m.edsoo.ru/8a18230a
Tkanu pacrenuii. JlJaboparopuas Eub 10K
3 HNOJIMOTEKA
49 pabora «UI/I3yquHe TKaHeH 0.5 09.01.2025 https://m.edsoo.ru/8a182436
pacTeHHID)
TkaHu )KMBOTHBIX M YEIOBEKA. B 110K
nOIMOTEKA
50 Ha60pVaT0pHaﬂ pabora «3yuenue 0.5 10.01.2025 https://m.eds0o.ru/8a182562
TKaHEH KUBOTHBIX)
Opranbl. CucTeMbl OpraHoB. Eu6 110K
noIMoTeKa
51 JlaGopatopnas pabora «3yuenue 0.5 15.01.2025 https://m.edsoo.ru/8al81d1a
OpTaHOB I[BETKOBOTO PACTEHUS
bu6nunorexa LIOK
52 Omnopa Tena OpraHu3mMoB 16.01.2025 https://m.edsoo.ru/8a1821h6
bubnmnoreka LIOK
53 JIBu>KeHHne OpraHu3MOB 17.01.2025 https://m.edso0.ru/8a18230a
bu6nunorexa LIOK
o4 [Tutanue opraHu3MoB 22.01.2025 https://m.edsoo.ru/8a182436
[TuTanue MO3BOHOYHBIX KHBOTHBIX. Bu6 110K
nOIMOTeKa
55 [TumeBapuTenpHas cucTeMa 23.01.2025 https://m.edsoo.ru/8a182562
YelloBeKa
56 JIpIxaHue opraHu3MoB 24.01.2025 bubmmorexa [JOK

https://m.edso0.ru/8a181d1a
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I[BIX&HI/IC ITO3BOHOYHBIX > KUBOTHBIX

bubnunorexa LIOK

> U YeoBeKa 29.01.2025 https://m.eds00.ru/8a1821b6
bubnunoreka LIOK
58 TpaHcnopT BelIeCcTB y OpraHu3MOB 30.01.2025 https://m.edsoo.ru/8a18230a
KposeHocHas cucrema B 1OK
noIMoTeKa
59 MMO3BOHOYHBIX KUBOTHBIX U 31.01.2025 https://m.edsoo.ru/8a182436
YeJI0BeKa
bubmuoreka [{OK
60 Brinenenue y opranu3MoB 05.02.2025 https://m.edsoo.ru/8a182562
bubnunoreka LIOK
61 3auwTa y OpraHusmos 06.02.2025 https://m.edsoo.ru/8al81dla
bubnunoreka LIOK
62 NMMmyHHas cucTeMa 4enoBeKa 07.02.2025 https://m.eds0o.ru/8al821b6
63 Paznpaxumocts u perynsuus y 12.02.2025 bubmuoreka [IOK
OpraHu3MOB https://m.edso0.ru/8a18230a
r
64 3I§M :If anII}II)II{{:: EZZZ:;I;I/ZI/IP;OTHHX " 13.02.2025 bubmmorexa [TOK
HOXP A https://m.edso00.ru/8a182436
9eIoBeKa
bubnmorexa LIOK
65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 14.02.2025 https://m.eds0o.ru/8a182562
but6mmoreka [IOK
66 [TonmoBoe pa3MHOXeHHE 19.02.2025 https://m.edsoo.ru/8al81d1a
. bubnuotexa [JOK
7 M 20.02.202
6 enos 0.02.2025 https://m.edsoo.ru/8a1821h6
I"ameTorenes. O6pazoBanue 1
pa3BUTHE MOJIOBBIX KIIETOK. BuG OK
68 JlaGopatopnas pabora «3yuenue 0.5 21.02.2025 noimorexa L

CTPOEHMSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

https://m.edso0.ru/8a18230a
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69 WuauBuayanbHOE pa3BUTHE 26.02.2025 Bu6mumotexa [JOK
OpraHu3MOB — OHTOI'€HE3 https://m.edso0.ru/8a182436

70 3akJajKa OpraHoB U TKaHEH U3 97.02.2025 bubnmnoreka HOK
3apOJIBIIEBBIX JIUCTKOB https://m.edsoo.ru/8a182562
PocT u pa3zButue )KMBOTHBIX.

71 JlaGopaTopHas pabora «BHHBJ‘ICEII/IC 05 98.02.2025 bubnmnoreka HOK
MPU3HAKOB CXOJICTBA 3apOIbIIICH https://m.edsoo.ru/8al81dla
MMO3BOHOYHBIX )KUBOTHBIX)

Pa3muoOxkeHue u pa3BuTue

7 pactenuii. JlabopatopHas pabota 05 04.03.2025 bubmmoreka [JOK
«CTpOeHHE OPraHOB Pa3MHOKEHUS https://m.edsoo.ru/8a1821h6
BBICILIUX PACTCHHI»

73 HcTopust cTaHOBIEHUS U Pa3BUTHUSA 05.03.2025 bubmmoreka [JOK
TCHETUKH KaK HayKu https://m.edsoo.ru/8a18230a
OCHOBHBIE TIOHATHS U CUMBOJIBI

74 reHetuku. Jlaboparopnas pabora 05 06.03.2025 bubmuorexka [IOK
«/po3oduna kak 00BEKT https://m.edsoo.ru/8a182436
TeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTU HACTEIOBaHUS
npu3HaKoB. MoHOrubpuaHOE

75 ckpenuBanue. [Ipakrnueckas 05 11.03.2025 bu6muoreka [JOK
pabora "M3ydeHue pe3ynbpTaToB https://m.eds00.ru/8a182562
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
apo3oduisr”

76 [uTomornyeckme 0CHOBBI 12 03.2025 bubmuoreka [{OK
MOHOTHOPHUHOTO CKPEIIHBAHUS https://m.edsoo.ru/8al81d1la

77 AHanu3upyroliee CKpeluuBaHme. 13.03.2025 bubnmnorexa [JOK

Henonnoe nomunupoBanue

https://m.edso0.ru/8a1821b6
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JluruOpuiHoe CKpeIBaHue.
[IpakTrueckas padota «3ydeHue

bubnunorexa LIOK

78 0.5 18.03.2025
pe3yIbTAaTOB AUTUOPUIHOTO https://m.eds00.ru/8a18230a
CKPEIMBAHUA Y IPO30(DUIBI»

79 [utonornyeckue OCHOBBI 19.03.2025 bubmmoreka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edso00.ru/8a182436
CLeIlieHHO€e HaclIeqOBaHUE bu6nmorexa LIOK

20.03.202

80 IIPU3HAKOB 0.03.2025 https://m.eds00.ru/8a182562
XpOMOCOMHas TEOpHst bubmmoreka [JOK

81 20.03.2025
HACJIEICTBEHHOCTH https://m.edsoo.ru/8a181d1a

bubnunoreka LIOK

82 T'enernia nona 01.04.2025 https://m.edso00.ru/8a1821b6

bubnunoreka LIOK

83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA 02.04.2025 https://m.edso0.ru/8a18230a

84 FCHCTI/ILI?CKI/II/I KOHTPOJIb Pa3BUTHUS 03.04.2025 bubmmnoreka HOK
pacTeHul, )KUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/8a182436
N3menunBocTh pu3HakoB. Buabl bubnnorexa [JOK

.04.202
85 W3MEHUYHUBOCTH 08.04.2025 https://m.edso0.ru/8a182562
bubnmorexa LIOK
M .04.202

86 onudUKAIMOHHAS U3MEHYHBOCTh 09.04.2025 https://m.edsoo.ru/8al81d1a
BapraunonHsslii psaa u
BapuallMOHHas KpUBasl.

JlabopaTopHas pabota Bu6 OK

87 «MccnenoBanue 3akOHOMEPHOCTEN 0.5 10.04.2025 nonmotexa I1

MOI[I/I(I)I/IKE[I_[I/IOHHOI\/’I N3MCHYHNBOCTH.

ITocTpoeHue BaprallMOHHOTO psija
U BApUALIMOHHON KPUBOI»

https://m.edsoo.ru/8a1821b6
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I'enoTunuyeckas N3MEHYNBOCTb.

bubnunorexa LIOK

88 KoMOnHaTHBHAS H3MEHYUBOCTD 15.04.2025 https://m.eds00.ru/8a18230a
MyTannoHHast H'3MEHYUBOCTb.

89 [TpakTuueckas padbora «Myrtanuu y 05 16.04.2025 bubnmnoreka HOK
Ipo30¢ bl (Ha TOTOBBIX https://m.eds00.ru/8a182436
MUKpOIpenaparax)»
3aKOHOMEPHOCTH MYTAI[HOHHOTO BuGmorexa LIOK

90 mporecca. DIUTeHETUKA U 17.04.2025 https://m.edsoo.ru/8a182562
AMUTCHOMUKA
I'eneruka yenoBeka. [IpakTudeckas BuGmorexa LIOK

91 pabora «Coc“TaBJIeHI/Ie Y aHaju3 0.5 22.04.2025 https://m.edsoo.ru/8al8ld1a
POIOCIIOBHOM

0 Hp0M6e>1<yTqua;i gTTeCTaLII/I}I 3a 73 012095 BuGmorexa IOK
K nonoruu 10 kmacca .04.

MYS;:OI[LIOMZI[I/IHI/IHCKO;f"eHeTI/IKI/I https://m.edso0.ru/8a1821h6
3HaueHNEe MEIUIIMHCKON TeHETUKH B

93 MIPEAOTBPALIEHUH U JICUECHUH 24.04.2025 bubmmnoreka HOK
TeHETUYECKUX 3a00IeBaHMIA https://m.edso0.ru/8a18230a
YeloBeKa
OCHOBHBIE TIOHSATHS CEJICKITHH.

94 JlabopaTopHas pabota «I/IzyquHe 05 99.04.2025 bubnuotexa [JOK
COPTOB KYJIbTYPHBIX PACTCHUH U https://m.edso0.ru/8a182436
MOPO/I TOMAIITHUX KUBOTHBIX)

MeToapl CEeNeKIMOHHON pabOoTHI. BuGmorexa [IOK

95 JlaboparopHast pabota «3yuenue 0.5 30.04.2025

METOJ0B CCICKIINN paCTeHI/Iﬁ »

https://m.edso00.ru/8a182562



https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562

JIOCTHIKEHMSI CEJIEKIIUU PACTCHUN U

bubnunorexa LIOK

96 YKUBOTHBIX. HpaKTI/I‘{UCCKaS[ pabora 1 06.05.2025 https://m.edsoo.ru/8al81d1a
«[IpuBuBKa pacTeHuin»
CoxpaHeHue, H3yudeHne
97 HCI')I(:JI:;(;ISIZHI/IIZ z:H:fI/IlII;CKI/IX 1 13.05.2025 bubmmorexa [JOK
R https://m.edso0.ru/8a1821b6
pecypcoB
buorexHonorus kak Hayka u
98 OTpacib IPOU3BOACTBA. 1 05 14.05.2025 bubnuoreka [IOK
[Ipaktuueckas padota «3ydenue https://m.edsoo.ru/8a18230a
00BEKTOB OMOTEXHOJIOTUM)
OcHOBHbIE HaNPABICHUS bubnnorexa [JOK
99 CHHTETUYECKOM OUOIOrHU 1 15.05.2025 https://m.eds00.ru/8a182436
bubmuoreka [{OK
100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPUS 1 20.05.2025 https://m.edsoo.ru/8a182562
bu6nmorexa LIOK
101 MenuimacKkre OUOTEXHOIOT I 1 21.05.2025 https://m.edsoo.ru/8al81d1a
PesepsHbiii ypok. [IoBropenue,
bubnmorexa LIOK
102 0606H1VeHI/Ie, CHUCTEMATU3ALUS 1 22.05.2025 httos://m.edso.ru/8a1821b6
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OBoJroLIMOHHAs Teopus Y. bubnnorexa [JOK
1 1 02.09.2024
JapBuna https://m.edsoo.ru/8al81dla
5 JIBM>KyIIME CUIIbl IBOJIIOLIMY BUJIOB 1 03.09.2024 Bbu6mmotreka [JOK
no Y. Jlapuny https://m.edsoo.ru/8a1821b6
Bopr0a 3a cymecTBoBaHue,
3 CC’liI)CTBeHHIiII;II " :IiKBcI;:BeHHHﬁ 1 1 04.09.2024 bubmmorexa [JOK
4 R https://m.edso0.ru/8a18230a
oTbop
4 DopMHUpPOBaHUE CUHTETUYECKON 1 09.09.2024 bubmuoreka [IOK
TEOPHUH 3BOJIIOLUN https://m.edsoo.ru/8a182436
DTanbl H3BOIIOIMOHHOrO MpoLecca:
5 MHUKPO3BOJIIO LII/I}I u a 1 10.09.2024 brbmmorexa LTOK
P B R https://m.eds00.ru/8a182562
MaKpO3BOJIOIHUS
CrapToBas JUarHocTHKa Bu6 110K
NOJIMOTEeKA
IT — 1 11.09.2024
6 OTYIVIIA = SJIeMeHTapHas 09.20 https://m.edsoo.ru/8al81dla
€IMHUIIA YBOJOLIUN
3aKOH TeHETHYECKOTO PABHOBECHS
JIx. Xapau, B. BaiinOepra.
but6mmoreka [IOK
7 B 1 : 16.09.2024
JIaGoparopHas paboTa <j BISIBIICHHC 0.5 6.09.20 https://m.edsoo.ru/8a1821h6
W3MEHYUBOCTH Y 0COOEH 0JTHOTO
BUJIA»
3 DOneMeHTapHbIe (PaKTOPHI 1 17.09.2024 bubnmnorexa [JOK

DBOJIOLUU

https://m.edso0.ru/8a18230a
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D¢ dexrt ocnoBaremnst. dpdexr

bubnunorexa LIOK

9 18.09.2024
OYTBUIOYHOTO TOPJIBIIIKA https://m.edso0.ru/8a182436
10 Murpauuu. M305s1uu nomyIisiui: 93.09.2024 bubnuoreka [JOK
reorpaduueckas, OnoIornIecKas https://m.eds00.ru/8a182562
1 ECTeCTBeHHBII/IuOT60p — 94.09.2024 bubmmoreka [JOK
HaIPaBJISIOMUA (aKTOpP IBOTIOIHUH https://m.edsoo.ru/8al81dla
. bubnuorexa [IOK
12 Hososoii ot6op 25.09.2024 https://m.edso0.ru/8a1821b6
[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOIBOIIOIUH.
bubnunoreka LIOK
13 JlaGopartopHnas pabota «I/ISyIIGH“I/Ie 0.5 30.09.2024 https://m.edsoo.ru/8a18230a
apomMop(h030B U UINOAAANITAIIUN Y
pPacTEHUN U KUBOTHBIX»
[Tpumeps! npucnocobIeHut y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonoruueckue,
OMOXMMHYECKHE, TIOBEICHYCCKHE. bubnuoreka [{OK
14 0.5 01.10.2024
JlabopaTopHas pabota https://m.edsoo.ru/8a182436
«[IpucnocodbnaeHnss OpraHu3MoB U
WX OTHOCHTEITbHAS
11e7IECO00Pa3HOCTH»
Bun, ero kputepuu u CTpyKTypa.
15 JlabopaTtopHas pabota «CpaBHEHHE 05 02.10.2024 bubmmoreka [JOK
BUJIOB 110 MOP(OJIOTUYECKOMY https://m.edso00.ru/8a182562
KPUTEPHIO
bubnunorexa LIOK
16 CTpyKtypa BitAa 07.10.2024 https://m.edsoo.ru/8al81dla
17 Bunoo6pa3oBanue kak pe3yibTar 08.10.2024 bubnmoreka [JOK

MHKPOISBOJIIOIUA

https://m.edso0.ru/8a1821b6
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CBs13b MUKPO3BOJIIOLIUY U

bubnunorexa LIOK

18 09.10.2024
SIMUIEMUOIOTUA https://m.edsoo.ru/8a18230a
Makpo3Bosronus. B 110K
noInoTeKa
19 [TaneoHTOMOTHYECKUE METOIBI 14.10.2024 https://m.edsoo.ru/8a182436
W3YYCHHUS SBOJFOIIH
20 buoreorpaduueckre MeTo b1 15.10.2024 bubnmnoreka HOK
W3Yy4YEHUs SBOJIIOLIUN https://m.edso0.ru/8a182562
OMOpHOIOTHYECKHE U BuG LIOK
NOJIMOTEeKA
21 CPaBHUTEIHLHO-MOP(HOIOTHICCKIE 16.10.2024 https://m.edsoo.ru/8al8ldla
METO/IbI U3yUYEHHS IBOJIOIUU
MonekyapHO-TeHETUYECKUE, Bu6 LIOK
NOJIMOTEeKA
22 OMOXMMHYECKHE U MATEMATUICCKUE 21.10.2024 https://m.edsoo.ru/8a1821h6
METO/IbI U3yUYEHHS IBOJIOIUU
OO6mre 3aKOHOMEPHOCTH bu6nmorexa LIOK
23 IBOJTFOLINU 22.10.2024 https://m.eds00.ru/8a18230a
AnanTuBHas paaualus.
bu6nmorexa LIOK
24 HepaBHOMEpHOCTB TEMIIOB 23.10.2024 https://m.edsoo.ru/8a182436
HBOJTIOIINH
o5 Hayunsle runoresst 05.11.2024 bubmmnoreka HOK
MIPOUCXOXKACHUS )KM3HU Ha 3emiie https://m.edso0.ru/8a182562
26 JloHay4yHBIE€ IPECTABICHUS O 06.11.2024 bubmmnoreka [JOK
3apOKICHUU KU3HU https://m.edsoo.ru/8a181d1a
OCHOBHBIE 3Tarbl HEOPTaHUYECKON bubnmnoreka [JOK
27 11.11.2024
JIBOJIIOIIUN https://m.edsoo0.ru/8a1821b6
but6mmorekxa [IOK
28 I'unoTe3bl 3apokIeHUS )KU3HU 12.11.2024 https://m.edsoo.ru/8a18230a
29 HcTopus 3emau 1 METONIBI €€ 05 13.11.2024 bu6muoreka [IOK

uzyuenus. JlaboparopHas pabota

https://m.edso00.ru/8a182436
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«M3yueHue u onucaHue
HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY

HauanbHbie 3Tanbl opraHnyecKoin bubnmnoreka HOK
18.11.2024

30 9BOJIIOLIMH 8 0 https://m.eds00.ru/8a182562

bub6numoreka [IOK

31 DOBONIOIUS DYKapUOT 19.11.2024 https://m.edsoo.ru/8a181dl1a
OcCHOBHBIE 3TaIlbl BOITIOIUU
pacTUTENLHOTO MUpA. By 10K

noInoTeKa

32 HpaKTI/IquKafI pabora <<H3yquHev 0.5 20.11.2024 https://m.edsoo.ru/8a1821b6
0CcOOEHHOCTEH CTPOCHUS PACTCHUIA
Pa3HBIX OTIEIOB

33 OCHOBHBIC 3TaINbl YBOOIHHI 95 112024 bubmuoreka [{OK
KUBOTHOTO MUpa https://m.edso0.ru/8a18230a
DBOIOIUS )KUBOTHBIX.

34 HpaKTqucxaiI pabota «M3yueHue 05 26.11.2024 bubmuoreka [IOK
0COOEHHOCTEH CTpOCHUS https://m.eds00.ru/8a182436
MMO3BOHOYHBIX )KHUBOTHBIX)

PazButue xu3Hu Ha 3emMie 1o 3pam bubmuoreka [IOK

35 27.11.2024
U TIepUOJIaM https://m.edso0.ru/8a182562

36 MaccoBbie BRBIMUPAHHS — 02.12.2024 bubmmoreka [JOK
AKOJIOTUYECKHE KPU3UCHI TPOIILIIOTO https://m.edsoo.ru/8a181d1a

37 CoBpeMeHHBIN IKOTOTHYECKU 03.12.2024 bubnmnoreka [JOK
KPHU3HUC, €r0 0COOEHHOCTH https://m.edsoo.ru/8a1821b6

38 CoBpemeHHas cucrema 04.12.2024 bu6muoreka [JOK
OpPraHUYeCKOr 0 IPOLIIOro https://m.edsoo.ru/8a18230a

39 OCHOBHBIC CUCTEMATHICCKHE 09.12.2024 bubnuoreka [{OK

IpyMIbl OPraHU3MOB

https://m.edso00.ru/8a182436
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AHTpOII0JIOTHUsI — HayKa 0O Bu6mumotexa [JOK

40 YeIIOBEKE 10.12.2024 https://m.edso0.ru/8a182562

41 Pa3BuTue npencrabienuii o 11.12.2024 bubnmnoreka HOK
MPOUCXO0KJIECHUU YEI0BEKA https://m.edsoo.ru/8al81dla
MecTo yenoBeka B CUCTEME
OpPraHUYECKOT0 MHpA.

4 Ha6opaTopHaU;1 pabora «3yuenue 05 16.12.2024 bubnnoreka [JOK
O0COOCHHOCTEH CTPOCHUS CKEIeTa https://m.edsoo.ru/8a1821h6
YeII0OBEKa, CBS3AHHBIX C
MIPSIMOX OKJICHUEM»

bubnuoreka [IOK

43 JIBMKyIIME CUIIbl aHTPOTIOTeHE3a 17.12.2024 https://m.edsoo.ru/8a18230a
CooTHoueHrne ONOIOTUYECKUX U Eus LOK

noInoTeKa

44 COLIMAJIbHBIX (PaKTOPOB B 18.12.2024 https://m.eds0o.ru/8a182436
aHTPOTIOTCHE3e

bubnunorexa LIOK

45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3a 23.12.2024 https://m.edsoo.ru/8a182562

bu6nmorexa LIOK

4 IT 24.12.2024

6 AJIEOTEHETHKA U TTaJICOr€HOMHKA 0 https://m.edsoo.ru/8al81d1a
DBOJIOIUS COBPEMEHHOTO bubmuoreka [IOK

41 YeJIoBeKa 25.12.2024 https://m.eds00.ru/8a1821b6
UYenoBeueckue pachl.

48 IIpakTryeckas pabora «I/IiyquI/Ie 05 13.01.2025 bubmuorexa [IOK
HKOJIOTUYECKHUX aJanTaluu https://m.edso00.ru/8a18230a
YeJI0BEKa»

49 MexIUCIUIITIMHAPHBIE METOBI 14.01.2025 but6mmoreka [IOK

AHTPOIIOJIOTUHN

https://m.edso0.ru/8a182436



https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436
https://m.edsoo.ru/8a182562
https://m.edsoo.ru/8a181d1a
https://m.edsoo.ru/8a1821b6
https://m.edsoo.ru/8a18230a
https://m.edsoo.ru/8a182436

bubnunoreka LIOK

50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 15.01.2025 https://m.edsoo.ru/8a182562
Mertoapl skosoruu. JlaboparopHas Bu6 10K
nOJIMOTEeKA
51 pabora «3yyeHue MeTo10B ) 0.5 20.01.2025 https://m.edsoo.ru/8al81d1a
9KOJIOTMYECKUX HCCIIEAOBAHUI»
3HaYeHUE SKOJOTHUYSCKUX 3HAHUI bubnunoreka LIOK
2 21.21.202
> JUIA YEIIOBEKa 025 https://m.eds00.ru/8a1821b6
bubmuoreka [{OK
22.22.202
53 JKonorecKHe GakTop! 025 https://m.edso0.ru/8a18230a
Abuotnueckue akropbl. CBeT Kak
9KOJIOTHYECKUH (PaKTOp. BuG 10K
HNOJIMOTEeKA
4 B : 27.01.202
5 Jlaboparopuast pf160Ta «BrisBneHNE 0.5 01.2025 https://m.edsoo.ru/8a182436
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIUSTHUIO CBETa»
AOGuoTtndeckue (HakTopsbl.
TeMmneparypa Kak 3KOJIOTHYECKUI
(dakTop. JlaboparopHas pabora bubmuoreka [IOK
55 0.5 28.01.2025
«BbIsBIIEHNE TPUCTIOCOOICHUI https://m.eds00.ru/8a182562
OpPraHU3MOB K BIHSIHUIO
TEeMIIEPaTyphI»
AOGuoTtndeckue HakTophI.
BriaxxHOCTB Kak 3KOJIOTUYECKUI
¢axrop. JlabopaTopHas pabora bubmuoreka [JOK
56 0.5 29.01.2025
«AHaTOMHYECKHE OCOOEHHOCTH https://m.edsoo.ru/8a181d1a
pacTeHHii U3 pa3HbIX MECT
OoOUTaHUS
57 Cpenpl 0OuTaHNs OPraHU3MOB 03.02.2025 Bubmmorexa [IOK

https://m.edso0.ru/8a1821b6
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bubnunoreka LIOK

58 buonornueckue puTMbl 04.02.2025 https://m.edsoo.ru/8a18230a
bu6nuoreka [IOK
59 JKuznennsie GopMbl OpraHU3MOB 05.02.2025 https://m.edsoo.ru/8a182436
bub6nmoreka [IOK
60 buotnueckue GaxTopsr 10.02.2025 https://m.eds00.ru/8a182562
3HaueHne OMOTHYECKHUX
61 B3aMMOJICHCTBUI JJIs 11.02.2025 bubnuoreka [{OK
CYyILLIECTBOBAHMS OPraHU3MOB B https://m.edsoo.ru/8al81dla
cpene oOuTaHus
62 DKOJIOTMYECKUE XAPAKTEPUCTUKHI 12.02.2025 bubnnorexa [JOK
MONYJISALIUU https://m.edso0.ru/8a1821b6
OcCHOBHBIE TIOKA3aTEIJIN TOIYJISIIHH:
63 YUCJIEHHOCTD, IIJIOTHOCTh 17.02.2025 bubmmorexa [JOK
’ ’ R https://m.eds00.ru/8a18230a
BO3paCTHAsl U MOJIOBAsi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH: Eubs 110K
HOJIMOTEeKA
64 POXKJ1a€MOCTh, IPUPOCT, TEMIT 18.02.2025 https://m.edsoo.ru/8a182436
pocTta, CMepTHOCTh, MUTPAITUN
OKojorudeckasi CTpykTypa bubmuoteka [IOK
19.02.202
65 MOIMYJSAAA 9.02.2025 https://m.edso0.ru/8a182562
66 JlvHamuka nonyssuuu u eé 94.02.2025 but6mmoreka [IOK
perysus https://m.edsoo.ru/8a181d1a
67 Kpussle pocta uncineHHocTr 25 02.2025 bubmuoreka [JOK
nonyssanuy. KpuBble BBDKUBaHUS https://m.edsoo.ru/8a1821h6
DKoJoruvecKasi HUIa BU/A.
68 JlabopaTopHas pabota 05 96.02.2025 bubnmnoreka [JOK

«IIpucnocobmenus cemsiH
pacTeHUH K pacCeICHUIO

https://m.edso0.ru/8a18230a
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bubnunoreka LIOK

69 Bu kak cucrema momysisimuin 03.03.2025 https://m.edsoo.ru/8a182436

70 3aKOHOM?pHOCTI/I MMOBEICHUS U 04.03.2025 bubnunoreka LIOK
MUTPALMi 5KUBOTHBIX https://m.eds00.ru/8a182562
Co00111€CTBO OpPraHU3MOB — bubnmnoreka HOK

& OuoILICHO3 05.03.2025 https://m.edsoo.ru/8a181dla

bubmuoreka [{OK

72 DKocucTeMa Kak OTKPBITasi CHCTEMa 10.03.2025 https://m.edsoo.ru/8a1821h6

73 Kpyrosopor BemecTs 1 NOTOK 11.03.2025 bubnuoreka [IOK
SHEPIHH B SKOCUCTEME https://m.edsoo.ru/8a18230a
OcHOBHbBIC TTOKA3aTEIN bubnunoreka LIOK

74 DKOCUCTEMBI 12.03.2025 https://m.eds00.ru/8a182436

bubnunoreka LIOK

75 DKOJIOTUYECKUE MUPAMUIBI 17.03.2025 https://m.edsoo.ru/8a182562
" _

76 3MEHEHHS COOOIIEeCTB 18.03.2025 bu6mmoteka IIOK
CYKLIECCUU https://m.edsoo.ru/8a181d1a
[IpupoiHBIE S5KOCUCTEMBI.

bubnmorexa LIOK

77 DKOCHUCTEMBI 03ep 1:1 pex. 19.03.2025 https://m.edsoo.ru/8a1821b6
DKocucTeMbl MOpel M OKEaHOB
[IpupoaHbIe 3KOCUCTEMBI.

. bubmuoreka [{OK

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTEIICH, 31.03.2025 https://m.edsoo.ru/8a18230a

MTyCTHIHB
bubnunorexa LIOK

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI 01.04.2025 https://m.edsoo.ru/8a182436
YpboakocucreMmsl. [IpakTudeckas G OK

80 pabota «/3ydyeHne u onucaHue 0.5 02.04.2025 nosmoteka I

ypOOIKOCHCTEMBI

https://m.edso0.ru/8a182562
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3aKOHOMEPHOCTH (HOPMUPOBAHHS

bubnunorexa LIOK

81 OCHOBHBIX B3aUMOIEHCTBUI 07.04.2025 https://m.edsoo.ru/8al81d1a
OpPraHU3MOB B 9KOCHCTEMAxX
MexaHu3Mbl BO31EUCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB HA Eus 10K

noIMoTeKa

82 CyOOpraHM3MEHHOM, 08.04.2025 https://m.edsoo.ru/8a1821h6
OpPTraHU3MEHHOM, MOIYJIALIHOHHOM
Y 3KOCUCTEMHOM YPOBHSAX
buocdepa — obmieruranerapaas bubnnorexa [JOK

83 obosouka 3emin 09.04.2025 https://m.eds00.ru/8a18230a
VYuenne B. 1. Bepnazackoro o bubnnorexa [JOK

84 14.04.2025
ouocdepe https://m.eds00.ru/8a182436
3aKOHOMEPHOCTH CYLIECTBOBAHHUS Bbu6mmoteka [JOK

85 15.04.2025
ouochepsl https://m.eds00.ru/8a182562
KpyroBopots! BemecTs u bubmuoreka [IOK

16.04.202

86 OMOr€OXUMHUYECKUE [TUKIIBI 6.04.2025 https://m.edsoo.ru/8al81d1la

87 30HanbHOCTH OHOCHEPHI. 91.04.2025 bubnmnorexa [JOK
OcHOBHBIE OMOMBI CYILIN https://m.edso0.ru/8a1821b6
[Ipomexxyrounas arrecranus 3a Bu6 110K

noIMoTeKa

88 Kypc ?I/IOJ‘IOFI/II/I 11 xmacca 22.04.2025 https://m.edsoo.ru/8al8230a
YcroitunBocTh 6HOCheps!
DKOJIOTMYECKUE KPU3HCHI U UX bu6muoreka [JOK

89 23.04.2025
MIPUIUHBI https://m.edsoo.ru/8a182436
BosnelicTBue uenoBeka Ha bubnunorexa LIOK

90 28.04.2025
ouochepy https://m.eds00.ru/8a182562

o1 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 98.04.2025 bu6muoreka [JOK

PaCTUTENBbHBIN U )KUBOTHBIN MU

https://m.edsoo.ru/8al81d1la
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bubnunoreka LIOK

92 Oxpana MpHpO/eI 29.04.2025 https://m.edso0.ru/8a1821b6
OCHOBHBIE TIPUHITHITBI Bu6 10K
3 nOJIMOTEeKA
93 YCTOMYHMBOTO Pa3BUTHS 30.04.2025 https://m.edsoo.ru/8al8230a
YeJI0BEUYECTBA U MPUPOJIBI
PanmonansHoe
MIPUPOAONOJIB30BaHUE U Bbu6mmotreka [JOK
94 06.05.2025
COXpaHeHHEe OMOJIOTHYECKOTO https://m.edso0.ru/8a182436
pasHooOpa3us 3emin
O06o06muieHne o Teme BuG LIOK
} HNOJIMOTEKA
95 «MUKPOIBOIIONHS U €€ 07.05.2025 https://m.edsoo.ru/8a182562
pe3yabTaThD»
O06o06muieHne o Teme o 110K
. nOIMOTEKA
96 «MaxpodBOJIOIHS 1 e€ 12.05.2025 https://m.edsoo.ru/8al81dla
pe3yIbTaTHI»
O6o011eHne o Teme Bu6 110K
nOIMOTEKA
97 «[IpoucxoxaeHue u pazBUTHE 13.05.2025 https://m.edsoo.ru/8a1821h6
KU3HH Ha 3eMIIe»
O6o011ieHue o Teme
bu6mmoteka IIOK
98 «I[IpoucxoxneHue yenoBeka — 14.05.2025 https://m.edsoo.ru/8al8230a
AHTPOIIOTEHE3)
O60061eHne 10 TeMe «IKOJIOTUs — BuG 110K
HOJIMOTEeKA
19.05.202
99 HayKa O B3aMMOOTHOIIICHHSIX 9.05.2025 https://m.edsoo.ru/8a182436
OpPTraHU3MOBY
100 O600mmenue mo Teme «OpraHu3Mbl 90.05.2025 bubmmoreka [JOK
U cpea OONTaHUs» https://m.edso0.ru/8a182562
101 O0600meHue Mo Teme «IKOJIOTHUs 91.05.2025 bubnuoreka [{OK

BUJOB U NONYJIALUID)

https://m.edso0.ru/8a181d1a
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102

O606menue o Teme «buochepa —
r7100aabHast SKOCHCTEMay

26.05.2025

bubnunorexa LIOK
https://m.edsoo.ru/8a1821b6

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

7.5
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buomnorus, 10 xknace/ [laceunnk B.B., Kamenckuii A.A., Py61ioB A.M. u npyrue;
non penakuueit [laceunuka B.B., AkunonepHoe o01ecTBo
«M3marensctBo «IIpocBemenue

* buonorwus, 11 knacc/ [laceunnk B.B., Kamencknit A.A., Pyonos A.M. u apyrue;
non penakuueit [laceunuka B.B., AkunonepHoe o01ecTBo
«M3marensctBo «IIpocBemenue

* buonorus. buonoruueckue cucremsl u nponecchl, 10 knace/ Tepemos A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO «MOL]

MHEMO3HNHA»

* buonorus. buonornyeckue cucteMsl u mporiecchl, 11 knacc/ Tepemor A.B.,
[TerpocoBa P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]

MHEMO3HNHA»

* buonorusa. O6mas 6uonorus, 10 kinace/ 3axapos B.b., MamonToB C.I'., Connn
H.N., 3axaposa E.T.; mox pegakuueit 3axapora B.b., O61iecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTBIO «/[PODA»; AkInoHepHOE 00IIECTBO

«M3parensctBO «IIpocBenienne»

* buonorusa. O6mas 6uonorus, 11 kiace/ 3axapo B.b., Mamontos C.I'., Conun
H.N., 3axaposa E.T.; nox pegakuueit 3axapona B.b., O61iecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AKkinoHepHOE 001IECTBO

«M3narenbctBo «IIpocBenieHue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

ITporpamma: IIporpamma mo 6mostoruu it 00111e00pa30BaTEIBLHBIX IITKOJT
(cOoopuuk buosnorus. Pabouune nporpammel. [IpeagmeTHas nuHus y4eOHUKOB
«JIunus xuzany. 10—11 kmaceel: yued. mocodue asis 061eo0pa3oBaTeIbHbIX.
opranu3zanuii: 6a3oBbiii ypoBenb / B. B. Ilaceunux, I'. T'. llIBenos, T. M.
Edumosa. — M. : IIpocBemenue



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

JlabopaTopHblit npakTuKyM buomnorus 6-11 kiacc (yueOHOe 2IeKTpOHHOE
u3aanue), PecriyOonurkanckuii MyapTUMeana eHTp MockBa. PecriyOnukanckuii

MYJIbTUMCOHA OCHTP

2.OnextpoHHas Oubnuoreka. [Ipocsemenne. MynbTuMeuiiHOE yueOHOE
nocobue M IlpocBemenne MEJIMA

3.D#noc-ieHTp aucTannuonHoro oopazosanus WWW. Km. ru /education

4. bonbmas sHIMKIoneaus Kupumia u Medoaus (snekTpoHHoe ydeOHOE
H3/1aHUE)

5. Anpeca caiitoB B nTepHeTte

http://edu.lc.ru

WWW.S0m.Si0.ru

eIMHas KOoJUTeKIus mudpoBbIX 00pa3oBaTeabHBIX pecypcos: http://school-
collection.edu.ru/.

www.bio.1september. ru — I'azera «buosnorus» «IlepBoe ceHTIOPs»;
WWW.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH;
www.herba.msu.ru - 6orannueckuii cepsep MI'Y;

WWW.MNr.gov.ru - caiiT ¢ rocyiapcTBeHHOM nHpopmarmeir MunucrepcTBa
IIPUPOJIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Buonorudeckasi KapTHHA MHUPA.






