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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buonorus" (manee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoil paboueld mporpaMMbl BOCIIUTAHMUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
MpeAMEThl, H3ydaeMble Ha yrayOn€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJIOTHEH,
MEJIULIMHOM, 9KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus" naét npeacraBieHue o 1eIu
U 3a7la4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIYET MOCIeA0BAaTeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe mo 6uoioruu peajin3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMpPABJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  DKOJOTHYECKOTO
MBIIIICHHUS, TIPEJCTAaBICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOINIEHUS K OKPYXKAIoIIel MPUpOIHOH cpene. B mporpamme 1mo 6MOIOTHH TaKkKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENILHON JIEATEIbBHOCTH OOY4YalolUXCAd 1O OCBOCHHMIO COJIEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus.

VYuebnsiii npeamMer «buonorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepIaeT OUOJIOrnYecKkoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACILIUPEHUE
U yriIyOJieHHe 3HaHUI 00y4aromuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U
KJIETOYHOW OMONOTHH, SMOPUOJIOTUU U OMOJIOTHUHN Pa3BUTHUs, T€HETHKH, CETEKIINH,
OMOTEXHOJOTHH, BOJIOIMOHHOTO YUEHUS U SKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPHUEHTHUPOBAHO HAa TMOATOTOBKY OOYYAIOIMIUXCSA K IMOCIEAYIOMEMY IOIyYEHUIO



OMoNoruueckoro  oOpa3oBaHMs B By3aX W OpraHU3alMAX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U YriyOjieHbl OWOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UEJOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U IIOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHUPHI [l MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3MmokHa Takke HMHTErpanus OMOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIM MOAXOABl K HU3YYEHHUIO OHOJIOTHU.
CorylacHO UM, U3y4YarOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOTO pazHooOpa3us aneThl. Tak, B 10 kitacce u3yuarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHSA, TEHETUKU U CEJIEKLUU, OMOTEXHOJOIMH M CHUHTETUYECKOM OMOJIOruH,
aKTyaJTU3UPYIOTCsS 3HaHMSI OOyYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonorun yenoreka. B 11 kiacce u3y4aroTcsi HBOTIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
0Oy4JaroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOTo00pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIJIEJOBAaHMUSIX B OMOJIOTUH, IPUKIIAHBIX aClEKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca OO0yyaroumxcs K OHMOJOrMM Hapsaxy co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILLIEHUE BAXKHEUIINX OMOJOTHYECKUX U 3KOJIOTHUECKUX POOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHMH
UCITIOJI30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K ONpeAesIEHHON 00JacTh
npo(ecCUOHANBHON JIeATENIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOpY
y4e0HOr0 3aBeIeHUs I TPOJOJIKEHHSI OMOJIOTMYECKOr0 00pa30BaHus.

Joctmxenne uenu u3ydeHus yueOHoro mnpenmera «buonorus» Ha
yryOn€HHOM YPOBHE 00€CTIEYMBACTCS PEUICHUEM CIEAYIONINX 3a1a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H



MpaBUJIax, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTUHY MHUPA; O
CTPOEHUHU, MHOTroo0pa3vu M OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALNs, B, OMOTE01eH03, OMocdepa); 0 BEIIAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCSd C METOJaMH IO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHOM OMOJIOTHUH, SMOPUOIOTUHU 1 OUOJIOTUU Pa3BUTHUS, TCHETUKU U CEJICKIIUH,
OMOTEXHOJIOTUM W CHUHTETUYCCKON OWOJOTHH, MaJCOHTOJOTHH, HKOJOTHH);
METOJJAMU CaMOCTOSITEILHOTO MPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAHUI B
nabopatopun W B npupoae (HaOmIOACHWE, W3MEpPEHHE, OKCIEPHUMEHT,
MOJICTUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAJIbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEILHOCTH 10
OTHONIIEHUIO K OKPYXKaloIIe NpUpOJAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBaTH M COONIOAATH  MEPBI
nporIakTUKA UH(GEKITMOHHBIX 3a00JeBaHUM, MpaBWiia MOBEACHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YUYAIOIIUXCSI HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
MpoIlecCe 3HAKOMCTBA C  BBIJAIOIMIUMHKCS OTKPBITUSIMH W COBPEMCHHBIMHU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpOoOJIeMaMH, METOJ0JIOTueH
OMOJIOTMYECKOTO UCCIIEIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
perieHnss OMOJIOTHYSCKUX 3aJiad, MOJICIMPOBAHMS OHWOJOTHUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TPAaMOTHOCTH, OOIIEH KYJIbTYphI OBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrne  OOydJaroIMIMMHCS  KOMIIETEHTHOCTH B PaIMOHAJIHLHOM
MIPUPOJIOTIOIB30BaHUY (COOTIOICHNE TIPABUJI ITOBEICHUS B IPUPO/IC, OXPaHbI BUIOB,
KOCHUCTEM, Ouochephl), COXpPaHEHUU COOCTBEHHOT'O 370pPOBbS M 3/I0POBBS
OKpY)KaroIuX  Jrojed  (coOmromeHuss Mep npoiakTuku — 3a0oJieBaHUM,
obOecricueHue OE30MACHOCTH JKU3HENEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYyaIUAX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUM B TTOBCETHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JJI1  OCO3HAHHOrO  BbIOOpa  OOydYarOIIUMUCA
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH
MOCJIeyIoeMy TPO(EeCCHOHATFHOMY CaMOOIPEACICHUIO, B COOTBETCTBHH C
WHMBUTyAIbHBIMU UHTEPECAMH U IOTPEOHOCTSIMHU PETHOHA.



OO1ee uncao 4yacoB, OTBEICHHBIX HA M3y4Y€HHE OMOJOTUU Ha yriyOJeHHOM
ypOBHE cpeaHero obiero oopazoBanusi, coctaBisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heeio).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIIECTBISIETCS C YY4ETOM CHEIM(PHUKU €ro COACpNKAHHs M HApaBICHHOCTH Ha
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CpPETHETO
po(heCcCHOHATLHOTO U BBICIIETO0 00pa30BaHUsI.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTHH HA YIIyOJIEHHOM ypOBHE
SBIISIETCSL TIPOBEJCHUE JIA0OPATOPHBIX M TMpakTUYecKux pabor. Taxxke ydwactue
0Oy4aroluxcs B BHITOJHEHUH MPOEKTHBIX U y4EOHO-UCCIEN0BATENBCKUX pPadoT,
TEMaTHKa KOTOPBIX OMPEACIIACTCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTePHAIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.

COJEPXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue nporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapcTBeHHoi urorooi arrecraruu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OUOJIOTHSI — KOMILJIEKCHAasE Hayka. KpaTkasi uctopus pa3BUTHUS
Ouosioruu.  buojornueckue HaykKM M U3y4yaeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHE OMOJOTHUU B
IPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBILIJIEHHOCTH, OXPAaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Peconckuii, JIk. Yorcon, . Kpuk, /1. K. benses.

Tabnuipel 1 cxembl: «CBsI3b OMOJOTUM C JIPYrUMHU Haykammy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOWMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHH OpraHu3anuu KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIMN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreonienoTnueckuii), oOuocepHsit. Ilpomeccsl, npoucxoxasdiue B KHUBBIX



cuctemax. OCHOBHbIE TpHW3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIecCTBOBAHUS
Marepun. Hayku, n3yyaromye KMBbIE€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenne >XKUBBIX cucTeM. Meroasl Ouosiorudeckoid Hayku. HaOmroneHwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHsTre o 3aBUCUMON U
He3aBUCUMON mniepemMeHHOW. IlmaHupoBanme skcnepumeHTta. I[locTaHoBka u
npoBepka rumnote3. Hynesas runote3a. [loHsTie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux JaHHbBIX. OIEHKA JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaToB. [IpyUYMHBI WCKaXX€HUS PE3yJAbTaTOB JKcriepumeHTta. [lonsithe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun

Tabnmuupl u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cucrteMmbl», «CBOWCTBA JKWMBOW MAaTEpun», «YPOBHH OPraHU3ALMUU KUBOU
npuponab», «CTpoeHHe XWUBOTHOW KIETKW», «TKaHM JKMBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreoinenos», «buochepa», «Metosbl
V3y4YEHUs )KUBOU IPUPOIBD».

O6opynoBaHue: 1a00paTopHOE 0O0OPYIOBAHKE JIJIsl IPOBEACHUS HAOIIOICHUH,
VU3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHUWE pPa3IUYHBIX METONOB MpH
V3YUYECHUHU )KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-(QYHKUIHMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ineitnen, P. BupxoB). OCHOBHbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOM
TEOPHUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAsT MUKpocKomnus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcropus pazBUTHA METOJ0B MUKPOCKOTIUW).

OO6opy0BaHME: CBETOBOM MHUKPOCKOIN, MHUKpOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.

IIpakTnueckass padora «V3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[TLIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bopa u €€ poJib kKak paCTBOPHUTEIIS], PEATEHTA, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,



TerIoperysanud. MuHepanbHbIC BEIIECTBA KIETKH, X OHoJIorHdecKast pojib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMMHOKHCIOTHBIN cocTaB 06enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, TMenTHIHas CBi3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudukamuss  OeiakoB.
buonorudeckue GpyHkunu 6enkoB. [Ipuonsi.

VYrneroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCaXapyuiabl U MOJUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuasl. 'uapodunsHo-rTUaApOPOOHBIE CcBOMCcTBA. Kitlaccupukanus TUnuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue gpynknun JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moisekysne ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneoszuompughocghamor (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEAOBaHUS
cocTaBa U MNPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONeKyl. Mooeruposanue
CMpYKmypsl U QYHKYUti OUOMONEKY U UX KoMniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckul cunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JemoHcTpanuu

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

Jnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacrpeneneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJZbI», «BellecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHe MOJIEKYI
yraeBofoBy, «CTpoeHue MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «OOHapyxeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peakuuii».

JlabGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. CTpoeHue 1 QyHKIMH KICTKH



Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUs KIETKH.

Crtpoenue npokapuoTHueckoi kineTku. Kinetounas creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue 1 GyHKIUOHUPOBAHHUE SyKapUOTHUECKOU KieTku. [Tna3zmarrueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckol MmeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tomynponuaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOLUUTO3:
MUHOUUTO3, (aronuTo3. Dk3ounuto3. Knerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHOM CTEHKH PacTE€HUM, TPUOOB.

[Huromna3ma. [{uto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTku. OTHOMEMOpaHHbIE OPraHOUIBI KIETKU: dHAoIIIa3MaTrndeckas cethb (JI1C),
anmmapat [ oNlbIXH, JHU30COMBI, HX CTpoeHHe U (QyHKIUU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyssipHbINA) SHI0MIIa3MaTHYECKUN PETUKYITYM.
CexperopHast ¢yukuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKWA:  MHUTOXOHAPHUM,  ILJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN W mactun. llepBuunsle,
BTOPHYHBIE U CIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOIIACTHI,
XPOMOIIIACTHI, JEUKOMIACTHI BBICIIIUX PACTEHUIM.

HememOpanusie opranouabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunblx Kiemok. MukporpyOouku. Kietounsrit
nentp. CrTpoeHwe U JBMKEHHE JKIYTUKOB U PECHUYEK. MUKpOTPYyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacHoNOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 00010uKku 6 mumo3ze. Aoephbiil
MPAHCnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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



Tabmupl u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHIPUMNY, «Aapo», «CTpoeHne NPOKAPUOTHIECKON KIETKUY.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOEGHHMS KIETOK PpPa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnass paGora «JlccnenoBanue minazMonM3a M JIEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHUe JHEPIHU B KJIeTKe

AccuMUISILIMSL ¥ TUCCUMIIISALIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel ooMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakUuid KIETOYHOIO
MeTtabonusma. DepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peaxIuii OT pa3IMIHBIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoLecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IlpogykTUBHOCTH (POTOCUHTE3A. BiusiHuEe pa3anuHbIX PaKTOpoOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN O0Ie3HE.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe OKMCICHHE, WM KIETOYHOE JIbIXaHue. Poib MUTOXOHIpHIA B
npoliieccax ononornyeckoro okucnenus. {uknnueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MmyTd oOMeHa
BEIIECTB Mepesa aHadpoOHbIM. D (HEKTUBHOCTH IHEPIEeTUUECKOTO OOMEHA.

JleMoHCTpanun

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



Tabmuibr 1 cxembl: «DOTOCHHTE3Y», « JHEPrEeTHUECKU 00Men», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHuasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoust 6uocunresa Oenka. KomupoBanme amuHokucior. Pomnb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DIYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuszHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychsbie 3a00s1eBanus 4enoBeka, )kuBoTHBIX, pacteruil. CIT1J], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz donvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6earkos. Cnocodvl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «bruocuHTe3 Oenkay, «I'eHeTHdeckuii Koy, «Bupyce»,
«baktepuodarm».

IIpakTnuyeckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsi mukn, ero mnepuoasl u perymauus. Wutepdaza um mwuros.
Oco0eHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka KiIeTku K



nenenuto.  I[Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUI ) epUuobl UHTEpGa3bl.

Marpuunsiii cunte3 JHK — penmukaums. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariougHbelii  Habopbl  XpoMocoMm. ['omonoruunbie XpoMocoMbl. [losnoBbie
XPOMOCOMBL.

Jenenue kieTku — MuTo3. CTaAMM MUTO3a U IPOUCXOAIINE B HUX MPOLIECCHI.
Tunbel Muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HadeHuEe MUTO3A.

Perynsuuss murotndeckoro nmkia kiuetku. [Iporpammupyemas KieTodyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHaJdbHAs TeHOMHKA. Mexanusmol
npoaugepayuu, oupgepenyuposku, cmaperus u eubderu kiemok. «lL{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Mutosy», «CtpoeHue
xpomocomy, «Pemmmkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KIETKax
KOPEILIKA JIyKa».

Jlaboparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX .

JlaGopaTopHnasi pabora «HaGmroienre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc0OEHHOCTH CTPOEHUS U KU3HEACATEIBHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTUcThl. KONIOHMaIbHBIE OPraHU3MBI.

B3anMocCBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIluHoe 1enoe. ['omeocras.

Txanu pacteHuii. TUTIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJALIASI, OCHOBHas, MexaHuudeckas. OCOOCHHOCTHM CTpOeHHUs, (PYHKIUN u
pAacCIOJIOKEHUS TKAHEN B OpraHax pPacTCHUM.

TkaHU XKUBOTHBIX U YEJIOBEKA. THIBI KMUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIlIeyHasi, HepBHas. OCOOEGHHOCTH CTpoeHUsA, (YHKIUH U
pAcCHoJIOKEHUSI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTraHOB KUBOTHBIX U 4yesnoBeKa. OyHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIl U BHyTpeHHUM ckesieT. CTpOeHUE U TUTIbI
COEIMHEHUS KOCTEM.



JIBrokeHne  OpraHu3MoB.  J[BHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOIOKJIETOYHBIX pPacTEHUIL:
TPONU3MBbl M HAcTUM. JIBM)KEHHE MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IInutanue oprauu3mos. IlorionieHne Boabl, yrieKUCaoro ra3a i MUHEpaabHbIX
BellleCTB  pacrteHusmu.  [Iutanue  KUBOTHBIX.  BHyTpumosioctHoe U
BHYTPHMKJIETOYHOE MHINEBapeHue. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHeEbl
NUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanne >kuBoTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIIO)KHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbpHas cucTEMa 4YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancopr BemecTB y XKHUBOTHBIX. KpoBeHOCHas cucteMa W €€ Oprassl
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla U €€ peryJisiums.

Breinenenune y oprann3mMoB. Beijenenue y pacteHuil. Beinenenne y dKUBOTHBIX.
CokparutensHple Bakyonu. Opranbel BbiaeneHus. PuiubTpanus, CEKpenus u
oOpaTHOE BCACHIBAHME KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUA. CBS3b
MOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM cHUCTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yejoBeka. [louku. CtpoeHne u (GpyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKkTepuil U UCTHI MPOCTEHIINX. 3a1UTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUUYECKOM 3aluThl. OUTOHITUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHeidl. ImmyHHas cuctema uvenoBeka. KneTounslit u
TYMOPJIbHBIH HUMMYHHUTET. BpoXnéHHbIH U NpuoOpeTéHHbIN crenuduaeckuit
UMMyHUTET. Teopus KiIOoHaNIbHO-celeKTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ perymanus |y OpraHu3MoB. PazgpaxumMocts Yy
OJIHOKJIETOYHBIX OpPraHu3MOB. Takcucsl. Pa3ipa)xuMoCTh U peryisauus y pacTeHUM.
PocToBble BelllecTBa U UX 3HAYECHHUE.

HepBHast cucrema u pedrexTopHas peryjsius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEINbl. DBOIOLUHUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycioBHbIe U yCITIOBHBIE pe(IICKCHI.



['ymopanbHasi peryisinus U 3HAOKPUHHAsT CHCTEMA KUBOTHBIX W YEJIOBEKA.
JKernes3bl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBs3b
HEPBHOU U SHIOKpUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCcTpaMu

[Toptper: U. 11. [TaBinos.

Tabmuubl U cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopociny», «bakrepumn», «lIpocreiimue», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactreHuit», «KopHeBble cuctemby, «CTpoeHHE CTEOIS»,
«CTpoeHue JNHUCTOBOM IMIACTUHKW», «TKaHM KUBOTHBIX», «CKENIET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieuyHasi ~ CUCTEMay,
«BplgenurenbHasg CUCTEMa», «OHAOKPHUHHAsA cUCTEMa», «CTPOCHUE MBIIIIbLY,
«Mmmynurer»,  «KumieuynomonoctHele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpOeHHE NOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MJIeKOnUTaomux», «HepBHas cuctema yenoBeka», «Peduexcey.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJIHOKIECTOYHBIX
OpraHuW3MOB, MUKpOIpEnapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, KHBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE TMpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyioBaHUE ISl AEMOHCTpPAIUX TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUS PACTEHUI,
pacuierieHus Kpaxmasa U OelKoB Mo IeHCTBHEM (PEPMEHTOB, 00OPYAOBaHUE IS
JIEMOHCTPALUK OMBITOB TIO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTCHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUSI.

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosnoe (BKIIOYas BETeTaTUBHOE) W
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUs: TMOYKOBAHHME,  CIOPYJISLUSA,
dbparmMeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBble KIEeTKW, Wik rameTsl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B meio3e. Kpoccnnrosep. bruonorndecknii cMbICIT
MEH03a M TIOJIOBOTO Ipolecca. Meno3 M ero MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue 1 pa3BUTHE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.



OmofgoTBOpeHHe MW 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jiarymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMHUTAIONIUX. 3apOJABIIICBbIE JUCTKU
(racTpyssinus). 3akiaJKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIUSHAE 4YacTel pa3BUBAIOLIETOCA 3apoAbllia (3MOpPHOHAIBHAS HMHIIYKLIHS).
3akiagka TUlaHA CTPOCHUS JKMBOTHOTO KakK pPe3yyibTaT HEPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkAIOIICH Cpe/Ibl.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHbI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszBute ¢ wmeramopdo3oM y O€CO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOEe 3HAYE€HHE NPSMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI poCcTa >KUBOTHBIX. DaKTOPHI
PEryJsiiiiy pocTa >KUBOTHBIX U 4yesioBeka. CTaguu mocTIMOPUOHAIBHOTO PAa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
YKU3HEHHOM ITuKJIIe pacTeHuid. OOpa3zoBaHue CIop B mpoiecce melosa. ['amerorenes
y pactenuil. OmI0A0TBOPEHUE U PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. [[BoiiHOE
OTIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTYISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecmonoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIICHBI»,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «I'ameroreHesy», «CTpoeHue
AWIEKIIETKH U crepmMaTo3ouaa», «OCHOBHBIE CTaauM OHTOreHeszay, «llpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaickoro xyka», «Pa3Butue capaHumn,
«Pa3Butne narymkn», «JlBOMHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHU», «KU3HEHHBIN LUK
MOPCKOM KanmycTbD», «KU3HEHHBIN UK MXay, « KU3HEHHBIN ITUKJI TAITOPOTHUKAY,
«KHW3HEHHBIN IIMKJI COCHBIY.

OO6opy0oBaHME: CBETOBOM MHUKPOCKOI, MHUKpOMpenapaTsl SHUIEKICTOK U
CIIEpMAaTO30UI0B, MOJIEb « UK pa3BUTHS JISATYIIKN.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKpPOTIpenapaTaxy.

IIpakTnyeckas padora «BbIsBlIEHHE MPU3HAKOB CXOJCTBA 3apOAbILIEH
MO3BOHOYHBIX )KUBOTHBIX).



Jlabopatopnasi paGora «CTpoeHHME OPraHoB pPa3MHOXEHUS BBICHIMX
pacTeHU.

Tema 11. I'eneTuka — Hayka O HACJE€JACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

HcTopust cTaHOBJICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Poinb 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHUKHU.
Pa6oter H. K. KonsiioBa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®unmumaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE€ T€HETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METO/ABl ~ TCHETHKU:  THOPUIIOIOTUYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JlemoHcTpanuu

[Toptpersl: I'. Mengens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHX

UCCIICOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIEeIUIEHUs] NPHU3HAKOB. L[UTONOrmyeckue OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanm3zupyroniee ckpemmBanne. [[poMeXyTOUHbIA XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB MpY HENOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3aKkoH MeHiens — 3aK0OH He3aBUCUMOTO
HaCJIeI0BaHUsI IPU3HAKOB. [{uTOIOTHYECKHE OCHOBBI AUTUOPUIHOTO CKPEIIIUBAHUSI.

Cueriennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIC€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS M0Ja. AyTOCOMBI U
TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TETepOraMeTHbIM I0J. ['eHeTuueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enotun kak uenoctHas cucrema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeIbHBIX TI'€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTYECKUI KOHTPOJIb PA3BUTHUS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3MONOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITHH.
['eHeTHUeckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHSIX KJIIETOK U OPTaHU3MOB.



JleMoHCTpanun

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

Tabmuiel u cxemsl: «IlepBbIit U BTOpoil 3akoHBI Menaens», « TpeTtuii 3akoH
MeHnnens», «AHamM3UpyrolIlee CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka Tmosay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN AJUICIIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJAEIb I
JIEMOHCTpAllMM CIEIICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «l3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MopaudukannonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psa v BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. BuHIBI MyTaluili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLIUMpPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTuyeckrue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanuuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb DdNUEHEMUYECKUX ¢Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMoHCcTpauu

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

Tabmuubr w  cxembl: «Bumbl u3MeHunBoCcTH», «MoauduKaoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOApHBIC HK3EMIUIIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAMH U3MEHUYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuueckas padora «Mytanuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIeHEaJOTMYECKHM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE TreHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001€BaHus YeslOBeKa. | '€HHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HW C  HACleICTBEHHOM MPEIpacroioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0sieBaHU 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabnuiel U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUYEHUS] TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS UETTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus U ceseKuusi. 3apoKJICHHE CEEKIIUU U JOMECTUKAIIUU. Y YEHUE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS M MHOTOOOpa3us KyJIbTYPHBIX
pactenuii. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUIN U MOPOJ )KUBOTHBIX. COPT,
opoJia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. 1. BaBumnosa, ero 3HaueHue JJIs CEIICKITMOHHON PabOTHI.

Metoapl cenekunOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
dbopm opranusmoB. lcmnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pexomOuHaHTHBIX JIHK /11 momy4ueHns nCXoMHOTO MaTepuata Jijisl CEIeKIINU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, WiW ayTOpuauHT. ['erepo3uc w ero mpuumHbL. Vcmonb3oBaHue



rerepo3uca B cenekiuu. OtmanénHas rudpuamszanus. [Ipeogonenue Oecrionus
MEXBUI0BbIX THOPUI0B. JIOCTH)KEHUS CENEKIIUN PACTEHUM U )KUBOTHBIX. «3enénas
DesonoYuUsLy.

CoxpaHeHHE U N3yYEHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JTUKUX pOAUYEH JUIs CO3/1aHUSI HOBBIX COPTOB U I'MOPHUIOB CEIBCKOX03IMCTBEHHBIX
KyJIbTYyp. M3yuenue, coxpanenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICTIOBbIX  HCUBOMHBIX 6 YeNAX VIYYULeHUs
CYWeCmeyrowux U Co30aHUsi HOBbIX NOPOO, JTUHUU U KPOCCO8, 6 MOM Yucie ¢
NpUMeHeHUeM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008aHUU, NePedoBblx Uoel U
nepcneKmueHblX MexHoJI02UlL.

JleMoHCTpanumn

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

Tabmunp! u cxemsl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3Hsl KyJIbTYypPHBIX
pacTeHuin», «3aKOH T'OMOJIOTHYECKHUX DPSIOB B HACIEACTBEHHONW M3MEHUYMBOCTHY,
«Mertonpl cenexuum», «OtnanéHHas ruopuanzanusy, «Myrarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYpHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN.

IKeKypeusi «OCHOBHBIE METONBI W JOCTHKEHHMS CEJIEKUMW PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAasA OMOJIOTUS

OOBEKThI, MCHOJb3yEMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMoTeXHONOTUs:  XJ1eOONeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjieHE. Mukpoouonornueckuii cuHTe3. OOBEKTH MHUKPOOHOJOTHUYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3laHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIBIO MOJYyYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIMX HE BCTPEUAIOIINECS B IPUPOJIe OMOCUHTETUYECKUE TTYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUAS U COMAaTUYECKUN
sMOpuorene3. lcmonb3oBaHue TramiouoB B CeJICKUMH pacTeHuil. [lonyuernue
MOHOKIOHANbHBIX aumumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SAULEKIETOK U KJIOHMPOBAHUE XUBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonoz2uu 0300posieHuUs, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHCTpyupoBanue pekomOouHantHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.



JlocTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MHXKEHEPHH.

Menuuuackue 6uorexnosoruu. [locrrenomuas nudposas menunuHa. TTHP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. M CIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKu
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJIOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULINHBI.

Co3nanne BEKTOPHBIX BAaKIMH C IEJNbI0 0o0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nH)eHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llorydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JIKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTENBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOHMUOHHBIX INpeIACTABJICHUNA B
OnoJIoruu

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JIBrKy1ue cuitel 9BoJoUK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pa3MHOXKEHHUSI OpPTaHW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunterndeckonr Tteopuu dBomonmu (CTD). HelTpanbHas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Ta6nuie! u cxembl: «Cucrema xuBoit ipupobl (1o K. JIunuero)y, «Jlectauia
’KUBBIX cylecTB (o Jlamapky)», «MexanuzM (popMUPOBaHUS NPUCIIOCOOJIEHUN Y
pacTeHull U *KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapupyra nmyremectsus Y.
Hapsuna», «Haxoaxu Y. JlapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUE,
«I[lopoasl romy6eit», «MHorooOpa3ue KylbTypHbIX (hopMm KamycTel», «Ilopomabl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,



«CxeMa COOTHOIICHUSI ABMXKYIIMX CHJI 3BOMIOUUNY, «OCHOBHBIE MOJOKEHHS
CUHTETHUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTAapHAsl €AUHULIA 3BOMIOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOrOo pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJISIMU KaK DJIEMEHTApHOE »SBOJIOLMOHHOE SBJIICHHE. 3aKOH
reHeTuueckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPbl (IBMKYIIHE CHUJIBI) SBOJIONUU. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeH4UMBOCTh. [lpelid TeHoB — ciyuaiiHbie
HEHanpaBJeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuuax. DPPeKT OCHOBATEIS.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsus. llposenenue a¢pghexma opeiigha 2enos 8 6orLUUX U MATIBLIX

NONYIAYUSX. Murpanun. N3ossius MO JISILIUIA: reorpaguueckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIUMA,  pa3pbIBAIOMINN
(nm3pyntuBHbIf). [lonoBoil or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE IPUCTIOCOOIEHUH y Opranu3mMoB. ApomMopdo3bl U HANOAANTALINH.
[Tpumepsl TprcnocoOIeHnd y OpraHu3MoB: Mopdosornyeckue, Gu3noaoruyeckue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpPO3BOJIIOIMU. M3omsanus — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJIONaTpUYECcKoe (reorpaduueckoe),
CUMIATpUYECKoe  (9KOJOTHYECKOe), «MTHOBEHHOE» (monumIonAn3aNus,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pouib 3BOMIOLIMOHHON OMOTOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OounopaszHooOpaszus. MUKPOIBOMIONMS U KOIBOJIOLMSA Mapa3uTOB U HUX XO35EB.
MexaHu3Mbl OpPMHUPOBAHUS YCTOMUUBOCTH K aHTHOMOTHKAM U CITIOCOOBI O60PHOBI €
HEW.

JdemoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsainronHas
CTPYKTypa BUaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxyiume
CWJIbl ABOJIIOLUNY, «IKOJOrMYecKasi M30Js1us MONYJIAHUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHHUIIBI JAYPCKOD»,
«ITonysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KE€pTB», «Cxema IeHCTBUS
€CTECTBEHHOTO 0TOOpay, «PopMbl 00pHOBI 32 CyLIECTBOBaHUEY, «HIyCTpHaIbHBIHI
MenaHusM», «oKuBble — uckomaembie»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipeagynpexnaronias OKpacka >XKUBOTHBIX», «DU3HOJIOTHYECKUE



agantauun», «lIpucnoco0IEHHOCT, OpPraHu3MOB U €€ OTHOCUTEIBbHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpyKkTypa BUaa B npupojie», «CrnocoOsl
BUJI000pa3oBaHusy, «I'eorpaguueckoe Bumpoo0Opa3oBaHue TPEX BUIOB JIAH IBIIIICH,
«IKOJ0THYeCKOe BHUI000pa30BaHME BUIOB CUHUID», «IlOJUIUIOMIBI pacTeHMID,
«KanycTHO-peieuHbIil rTuopumy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL U
3Bepeil ¢ MpuMepamMu pa3InyHbIX MPUCIOCOOJICHHM, YyUesa NTHIl U 3Bepeil pa3HbIX
BUJIOB, TepOapuy pacTeHWid OJIM3KUX BHUAOB, OOPA30BABIIMXCS PA3TUIHBIMUA
CII0COOaMHU.

JlabopatopHasi padoTa «BrIsBIIeHHEe N3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHnasi padora «IIpucniocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00Pa3HOCTHY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €é pe3yJibTaThl

Metonel  W3ydeHMST MaKpOd3BOJOLMHU. [lalleOHTONOTHMYECKHE  METOMBI
u3ydeHus: HBoioruu. llepexonnbie ¢GopMbl W (UIOTEHETUYECKUE  PSIIbI
OpTaHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBostouuu. CpaBHeHUE QIIOPHI U
dbayHsl MaTepukoB U OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumabi-
OHACMHUKH U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMIbl U3YUEHUS
HBOIONMH. ['eHeTHueckue MeXaHU3Mbl JBOJIIOLMM OHTOTEHE3a M TMOSBJICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTHYHBIE W  aQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapupie  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHYECKHUE,
OMOXUMHUYECKHE U MAaTEMAaTUUECKHUE METO bl U3YUEHUS dBOJIIOIUU. [ OMOJIOTUYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallMH U 3BOJIFOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) dBOJIONMH. [IpuHyun cmenvi yHKYuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIHH.

JlemoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabnuiel 1 cxembl: «DUIOTEHETUUECKUN PSJl JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanb»y,  «Punuoduts»y,  «CemeHHBbIE
narnopoTHukn», «buoreorpaduueckue 30HbI 3emim», «/lpelid KOHTHHEHTOBY,
«Penuktel»y, «HaganpHble CcTagud SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbly, «PyauMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YeJIOBEKAa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS IBOIOIINY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI).

ObopynoBaHue: KOJUIKIUH, TepOapuu, MYJSDKH HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AaHAJIOTHYHBIX, PYJUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.



Tema 4. IlpoucxokaeHne U pa3BUTHe JKU3HU Ha 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JloHayyHble peaCTaBlICHUsS O 3aPOKJICHUU KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUE onbiTaMu D.
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHue sKM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHNYECKON ABOJIIOLINH. [InanerapHas
(reosoruyeckasi) HBOJIONUS. XUMHYECKas dBOJIOLUS. AOHUOTeHHBIH CHUHTE3
OopraHu4eckux BemecTB u3 Heopranuueckux. Omeir C. Mumnepa u I'. IOpm.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynboHa Jlk. XomngeiHa, reHeTwueckas rumoTe3a [
Ménnepa. PubGozumbr (T. Yex) u runoresza «mupa PHK» VY. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKue OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U AOCOIIOTHAs T€OXPOHOJIOTHUS.
I'eoxpoHoOIOrMYecKas 1IKajaa: S0HbL, 3Pbl, IEPUOBL, JIIOXH.

HavanpHble 3Tanbl OpraHuyeckou sBomtonuu. llosBieHHME U 3BOMIOLAA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboanu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOr MEPBbIX Ha 3emile COOOIECTB.
CrpomatonuTsl. [IpokaprOTHI U 3YKapUOTHI.

[Tpoucxoxaenre s3ykaproT (CUMOUOTEHE3). DBOIIOLMUOHHOE TPOUCXOKACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl IBOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEeHHE IIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBBI€ )KMBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii um pentuiuii. [IporcxoxknaeHne MICKOMUTAIONUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
IT03BOHOYHBIMH )KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM W MepuojaM: apxel, MpPOTEpO30i,
najgeo3om, Me3030H, KaiiHo301. OO0111ast XapaKTepUCTUKA KJIUMaTa U Te0JIOTHYECKUX
npotieccoB. [losiBieHne 1 paciBET XapaKTEpHbIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30Bblil cOcTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — IKOJIOTHYECKHE KPU3HUCHI MPOUUIOro. IIpuunHel u
CJIIECTBUSA MAacCOBBIX BbIMHUpaHHU. COBPEMEHHBIN IKOJOTHYECKUN KPHU3UC, E€r0
ocobdenHoctu. [Ipobnema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpanun



[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. I[Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
M3YYEHHUIO CaMO3apOoKIeHHs Ku3HW», «Cxema ombita C. Mwuinepa, I'. FOpwny,
«JTanbl ~ HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUS PYKAPUOT
nyTéM cumoOnoreHeza», «CucremMa KUBOM NpUpPoAbD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHuorokierounsie Bogopocan», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(}o3bl KUBOTHBIX», «IIpocTeitmmey», «KumeunononoctHeiey, «llnockue
yepBu», «YUneHuctoHorue», «PwiObl», «3eMHOBOAHBIE», «lIpecMbIkaromuecs,
«Itnnpy, «Miekonuratomuey, «Pa3BUTHe KU3HU B apXEUCKou 3pe», «Pa3zputue
)KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )KU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OPraHUYECKOro MUPay.

O6opynoBanue: repObapuu pPACTEHHM pa3IMYHBIX OTHAENOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE IPEINApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKLIUU
UTJIOKOXKUX, CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yydelia ITUL U 3BEPEN, KOJUICKLIUN
OKAMEHEJIOCTEM, IIOJIE3HBIX HMCKONAEMbIX, MYJSIKM OpPraHMYECKUX OCTaTKOB
OpPraHU3MOB.

BupryanbHnas 1adoparopHasi padora «MozaenupoBanue onsiToB Muiiepa—
FOpu 1o nu3ydeHuto abMOTeHHOr0 CUHTE3a OPTaHUYECKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTuyeckas padora «/3ydeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTpoOnoJiorui. MeToapl aHTPONOJIOTHH.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKJICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIC HAYUHBIE TEOPUH.

Cx0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  4YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHUE, ($hU31M0I0r0-0MOXUMHUECKHUE,
nopeaeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOM CUTHAIBHOMN
CHUCTEMBI.

JIBxymue cuiibl ((hakTOphl) aHTPOTOTeHe3a: OMOJIOTHYECKUE, COITUATbHBIC.
CooTHoleHHnEe OMOTOTUYECKUX U COMATBHBIX (DAKTOPOB B aHTPOIIOTCHESE.



OcHOBHBIE CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBEeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — OOIIHE MPEKH Y€JIOBEKOOOPA3HBIX 00€3bsH 1
Jo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKU JIIoAchH. YenoBeK yMenbli, MepBbIe
W3TOTOBIICHUS OpYIUH TpyAa. YenoBEeK MPsIMOXOISIIIUNA U IIEPBBIM BBIXOJI JIIOAECH 3a
npenensl Appuxu. YenoBek reifenboeprekuiit — o0 npeok HeaH 1epTaabCKOro
YEeJIOBEKA M YEJIOBEKAa Pa3yMHOro. YeloBEeK HEaHIEpPTaNbCKUU Kak BUJ JIOJEH
XOJIOAHOTO KiIuMara. YeJoBEeK pa3yMHbI COBPEMEHHOIO THIIA, JCHUCOBCKUUN
YeJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenermka u
[1aJIEOr€HOMHKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B IMOIMYJIALMIX
yejgoBeka. MyTalmoHHbIN mponiece u nogumopdusm. llonmynsimoHHbIE BOJHBI,
npeid reHoB, murpanusa U «3GdEKT ocHOBATEN» B MOMYJSIHUSAX COBPEMEHHOIO
YeJIoBeKa.

Yenoseueckue pacel. [loHsatue o pace. bombiime pacbel: €BpoOIeOUIHAs
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemsi u myTu paccelieHHs 4eloBeKa IO TUIAHETE.
EnvacTtBO  yenoBeueckux  pac. HayyHas  HECOCTOATENBHOCTH — pacu3Mma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOIIEH Cpebl.
Bnusgnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OIIOTHIO U (PU3UOJIOTUIO
YEJI0BEKa.

MexaucuuruiMHapaple  MeToAsl B (u3uuecko  (OMOJIOrMYECKOM)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ AHTPOMNOJIOTUSI M TAJCOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJIAIMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOIMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . S. Pornnckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOMIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymensiity, «UYenoBek
NPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbuby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl yeloBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPENKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTUIECKUMU U OHOJICHCKUMM CHOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyeIoBeKa, MOJIEh
yepera 4eJaoBeKa U yepera MMMIIaH3€, MOJIe)Ib KUCTH YEJI0BEKa U KUCTH IITUMITaH3e,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTalui YeJI0OBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY:Karollei cpeaou



3apoxaeHue U pa3BUTUE 3KOJOTuH B Tpyaax A. 'ymOGonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosoruu. IloneBble HabOMIOIEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pDEHNE KaK OCHOBA CBS3E€M 4YeNOBe4eCTBa ¢ Npupoaor. PopmMupoBaHue
AKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTHYECKOW IPAMOTHOCTH HACEIICHUA.

JleMoHCTpanun

[Toptpets: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMmsl: «Pa3gensl sxomoruny, «MeToabl skomorum», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEIBD.

JlaGopaTopHasi padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

OkoJoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUYECKUE, OMOTHYECKHE, aHTpoIoreHHbie. O0mme
3aKOHOMEPHOCTH JCHCTBUSL dKojornueckux QakropoB. [Ipasmino muaumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3MBbI. DKOJOTHYECKUE TPYMIIbI
pacTeHU M JKMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaiapHass poJib CBETA.
doToOnEeprUOaU3M.

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

Bnaxuocts kak skonorumdeckuid daktop. I[lpucrnocobnenus pacTeHHil K
noj/iep ka0 BogHOTo Oananca. Knaccudukamuss pacTeHUN MO OTHOIICHHUIO K
Boje. [IpucrnocobneHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpensl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOAINOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
OCOOCHHOCTHU cpeJl 00uTaHust opranu3MoB. [Iprcnoco0aeHrst OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonorndyeckue putmbl. BHemiHue u BHyTpeHHUE PpUTMBI. CyTOYHBIE H
roguuHbie pUTMBI. [IpUCOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM W3MEHECHUSIM
YCIIOBUU KU3HU.

’Kusznennsie hopmbl oprann3moB. [lorsTue o sxu3neHHo# hopme. JKu3HeHHbBIE
dbopMbl pacTeHHW: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, TEOOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.



buoTtnueckue ¢paktopsl. Bunbl 6M0THYECKUX B3aUMOJEHCTBHIM: KOHKYPEHIINS,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuueckue, ¢dadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHUS.

JleMoHCTpaIMuA

Tabmuplt 1 cxembl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», « TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiorudeckre puUTMBDY,
«KuzneHHble (popMbl pacTeHU», « Ku3HeHHbIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIeca», «IJKOCHCTEMA XBOMHOro jeca», «llemm muranus»,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHLUs», «CuMOmno3y,
«KoMMeHcanuzm.

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIIUSIHUIO Pa3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIUU TETUIOTIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHMs JAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeiax,
repOapu M KOJUIEKIMM PACTEHUM M IKUBOTHBIX, OOJANAIOIIMUX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUICKIIMM PACTEHUW U KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  TOIYJISLHH. [Tomymsiiuss Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTe OMOoJIOrHK BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TMOJIOBAsl CTPYKTypa, PpPOXKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUS.

OKoJiornyeckas CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JvuHamuka nonyisiuuu U €€ peryidinus. buoTndeckuid MOTEHUUAN MOMYJISIIUU.
MopenupoBaHue qTMHAMUKU Nomyssiiun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbpKMBaHMs. Peryssius 4YMCICHHOCTH MOMYJSAIU: poiib (aKTOpOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETHH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanne. MHoroMmepHas
Mozenb 3kosiorndeckon HumM Jk.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Huiu. [loTeHnnanbHas U peann30BaHHAs HULLIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M UX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpaluMid >KUBOTHBIX. buosorundeckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: Ix. . XaTunHCOH.

Tabnuipl U cXeMbl: «JKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIINN,
«IIpocTpaHcTBEeHHasT  CTpyKTypa  Homyjsinuun», «Bo3pacTHble  NHUpaMubl
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu /. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTeHUN K PaCCEIICHUION.

Tema 9. Dko10rus CO00MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTBHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OCHOBHBIE MOKA3aTENIA YIKOCUCTEMBI. bruoMacca v mpoayKius. DKOJIOTrHYECKUe
nUpamMUIbl YUCes, OMOMACChl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimumakcHnoe cooOmiectBo. bruopasnoobpasue u moaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTBR.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCMEMbL MOpell U
oKeano8. Ixocucmemvl MYHOp, 1€cO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmmuus
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucTeM. [opopackas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoi ¢ayHbel. buonoruueckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC PHEPTUA U BEIMIECTB MEXKIY



CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOIE€HHBIX BO3JICHCTBUM.

Mexarnuszmol 8030eticmeust 3a2psa3HeHUl PA3HLIX MUN08 Ha CYOOPSAHUBMEHHOM,
Op2aHU3MEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmeus. MeTo0a0Tus
MOHHUTOPHUHTA €CTECTBEHHBIX M aHTPOIIOI€HHBIX SKOCUCTEM.

JleMoHCTpaIMuA
[Toptper: A. [Ix. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OumoneHo3a»,  «IOKocHCTeMa

ITUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHBIC
TPYIIIBI OPTAaHU3MOB B dKOCcHCTEME», «k KpyroBopoT BemiecTB B 3kocucTemey, «Lenn
nuTaHus (macTOWIIHAs, JACTPUTHAs)», «DKOJOTMYEeCKas MupamMuja YHCED,
«IKonoruyeckas mupamMua OMOMAaCChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBeHHE Jieca Mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repbapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onucanrue ypo0o3KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOreoieHo3 (B a1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHass 000j0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpeacraBieHuit o oumocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnmactu 6mocdepsl u e€ cocran. JKuboe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyliecTBOBaHus Onocdepbl. OcobeHHOoCTH OHMochephl Kak
r100aIbHON PKOCUCTEMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH SIBIEHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TonsTre 0 Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC JieCa, CMCIIAHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTCIH, CaBaHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhS. KilmMar, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.



Tabmumer u cxeMmsl: «l'eocdepsr 3emnu», «KpyroBopor azora B mpupone»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii gec», «LInpokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYUHBL. Bo3aeicTBhe ueloBeka Ha
ounocdepy. 3arps3HeHne BO3AyIIHON cpepl. OXpaHa Bo3myxa. 3arps3HEHHE BOTHON
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHenue kimmara.

AHTpOIIOTE€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUpP. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie kHuru. Ocob0o oxpansembie mpupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEJIOBEUECTBA W MPUPOIBI.
PanvonanbHO€  MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpazus 3emnn. OOmKE 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE TOCIIEICTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu no  cocmoaHul0 OMOENbHbIX U008 U Ikocucmem. (OcHOBbI
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCHEM.

JemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMoc(epbi», «3arpsa3HeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHseMbIe IPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEMOTO MUPaAY.

O6opynoBanue: ¢doTorpaduu OXpaHsSIEMbIX PACTCHUM W >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.

IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOT'MA HA YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS

OOy4arolMMHUCST TPOTrpamMM CpeAHEero oOmero o0pa3oBaHUA: JHYHOCTHEHIE,
METanpeIMETHbIE U MPEIMETHBIE.



B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBbI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPEACNICHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpaeienHoe passumue BHYTPEHHUX YOEKIECHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUUECKUX TPAAUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, IPUCYIIHUMH CHUCTEME
OMOJOrMYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKON KYJIbTYPHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH JKU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS IPOTPAMMBI 110 OMOJIOTUU TOCTUTAIOTCS B
€ANHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU MU HOPMaMHU
NOBEJIEHUSI U CHOCOOCTBYIOT IIpOILlECCaM CaMOINO3HAHUSA, CAaMOBOCIIUTAaHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH MO3HWIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJIECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TpaguUMsM MHOTOHAllMOHAJIbHOrO Hapoaa Poccuiickoit dexpepanuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOECHMS YyueOHOro mnpeamera «buomorus
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacUIMpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JESITEIBHOCTH B IMPOLIECCE PealM3allid OCHOBHBIX HaIlpaBiICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOr0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOU A€ATEIHHOCTH MPH CO3TaHUH YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATEIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKACHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COI[MATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
yueOHBIX, TIO3HABATENbHBIX U HCCIENOBATENbCKUX 3a/lay, YBAKUTEIHHOTO



OTHOIIEHUSI K MHEHHUIO ONMOHEHTOB TMpPH OOCYXICHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM IEATETLHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY HapOJ1y, YyBCTBa OTBETCTBEHHOCTH nepes PoauHoMl, ropaoctu
3a CBOM Kpal, cBol0 PomauHy, CBOM S3bIK M KyJbTYpY, HPOLUIOE M HACTOSIIEE
MHOT'OHAllMOHAJIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIIECTRA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIMUTEIISIM, CO3/JAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuuyeckoro BocnuraHus, GopMHUpPOBaAHHMSA KYJbTYPbI 30POBbS U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

MMOHMMAaHME 1 pealh3aliys 3I0POBOro 1 6€30macHoro oopasa Ku3HH (310POBOE
MUTaHKUE, COOJIIOCHNE TUTUEHUYECKUX MPABUII U HOPM, COTAaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

MOHMMAaHWE IIEHHOCTU TPaBUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHHE TMOCIEACTBUN W HEMPUSITHS BPEAHBIX NMPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYIOIIO0HE;



TOTOBHOCTh K AKTUBHOWM JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIpPaBJIECHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cepaMm NnpodhecCUuOoOHANIbHON AESTENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpPA30BAHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYIIKOB M OLEHKHM WX BO3MOXHBIX TOCIEACTBUU A
OKPYXKaroLIEn Cpeibl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE ITPU U3YUECHUU OMOJIOTHH 3HAHMUS
U yMEHHUS TpU  pEHICHHH TMpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOOINOIb30BaHUEeM  (COONIOZCHUE  TpaBWJI  TMOBEACHHS B MPHUPOJIE,
HAlpaBJICHHBIX HA COXPAaHCHUE DPABHOBECHUS B DKOCUCTEMaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOoCchepbl);

AKTUBHOE HEMPUATUE AEHUCTBUM, TPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpele, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJOTUUECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO SKOJOTMUYECKOTO MBIILICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKON HaINpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JE€ATEIBHOCTH SKOJIOTUUYECKOU
HaINpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIBbCKOW KYJBTYpPbl KaK CpEIICTBA
B3aUMOJECHUCTBUSA MEXY JIFOJbMU Y MMO3HAHUS MUPA;

MOHMMaHUE cheru@UKA OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKPYKAIoIIeM MHpPE KaK O €IMHCTBE IMPHUPOJIbI, YeJOoBEKa U
oOIIeCTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpolIeM
COXPAaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJII COBPEMEHHOW IMBHIIA3AIUH:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHIA, CHOCOOHBIX  pemaTh PECypCHbIE MPOOJIEMBI  Pa3BHUTHS



YeJI0BEYEeCTBAa, MOUCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHUYECKUX MPOOIEM U
obecrieyeHns  mepexofa K  YCTOHYMBOMY  Pa3BHTHIO,  PallMOHATBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OHMOJOTUYECKMX 3HAHUM B LEJSIX
NOBBIIIEHUST OOWIEH KyJbTYypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTW (PYHKLIMOHAJIBHON I'paMOTHOCTH oOydarouuxcs, GopMupyemoin
IpU U3YYCHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM MHCIIOJb30BaTh IOJydaeMble 3HAHUSA U1 aHajau3a M
OOBSICHEHHSI SIBICHUN OKPYKAIOIMIETO MUpPAa M MPOUCXOASINX B HEM U3MEHEHUH,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOUYCHHS HAa OCHOBE HAaydHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHus mpodJieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HaHMA 1O OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPAXKAIOIUE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHBIN (paKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banne, HabJIoIeHe, U3MEPEHHUE, YKCIIEPUMEHT U APYTHE); YHUBEPCATbHbBIE
ydeOHble JeHCTBUA (TTO3HABATEIbHBIC, KOMMYHHUKATUBHBIE, DPETYJISTHBHBIC),
obecrieunBaromme GopMupoBaHue GyHKIIMOHATHBHONW TPAMOTHOCTH M COITMATIBLHOM
KOMIIETCHIIUM ~ OOYYaIOIIMXCSA;, CHOCOOHOCTh OOYYalONUXCS  HCIOJIh30BaTh
OCBOCHHBIC MEKIUCITUIIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHON M COLIMATILHOM MPAKTHKE.

B pe3ynbrare uzydeHus OMOJI0TUHA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUsl
y oOyuaromierocss OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAIbHBIC
ydeOHbIE JEHCTBHUS, KOMMYHHUKATHBHBIC YHHBEpPCAJIbHBIC YyYeOHBIC ICHCTBUSA,
pEryJsiTUBHbIE YHUBEPCAIbHbIE yUeOHbIE IEHCTBHSI, COBMECTHASI IEATEIbHOCTb.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbLHbIMH yueOHBIMU NM03HABaTeJbHbIMH
AeCTBUSIMM:



1) 6a3oBbIe JJOrHYeCKHE e CTBUS:

CaMOCTOATENbHO  (QOpMyJIHpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, Ki1acCU(MUKAIIUK, 0O0OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSAMH );

OTPENENATh LENH JACATeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHU HX
JOCTUKEHHSI, COOTHOCHTD PE3YJIbTAThI JEATEIBHOCTH C MTOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHUE TTOHITUS Ui 00bsACHEHUsI (PaKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykAeHus (MHIYKTHBHBIC, JACIYKTUBHBIC, TII0
aHaJIOTWH), BBIBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHMS;

IPUMEHATh CXEMHO-MOJEIIbHBIE CPEICTBA IS IPECTABJIECHUS CYIIECTBEHHbIX
CBSI3€M M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUYHUI PA3HOrO pPOJAA, BBISABICHHBIX B pPa3jIMYHBIX HH()OPMAILIMOHHBIX
HMCTOYHHKAX;

pa3pabarbiBaTh IUIAaH pEUIeHHs MPOOJEeMbl C YYETOM aHaIU3a UMEIOILUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHHUPOBATH U BHITMIOIHITH PaOOTY B YCIOBHIX PEaTbHOTO, BUPTYaJIHHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATENbCKONW U MPOEKTHON JIEATEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHHsI MPAKTUUECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh pPa3jMuHble BUABI JESATENBHOCTH IO IMOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalUK, MPeoOpa30BaHUI0 M NPHUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COIMAIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH TTOHITHSIMHA U METOJIaMU;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTebHON
NESTEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaauy,
BBIJIBUTATh TUNOTE3Y €€ PelleHUs], HAXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHaIM3UpOBaTh TMOJYYCHHBIE B XOJE€ pELICHUS 3a7adyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;



JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIEW, MpeularaTb OPUTMHANbHBIE MOAXOABl M PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax HaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
MH(OpPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPU MOUCKE U
orbope Ouosiornyeckoil MHpopManru, HEOOXOAUMOM ISl BBIIOJHEHUS Y4eOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPUIEHCTBOBATh KYJIBTYPYy AaKTHBHOTO MCITOJIb30BAaHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpeCTaBlICHUS
Ononornyeckor HHpopMaluu (CXembl, rpaduKu, AUarpaMMbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCTBE CpeAcTBa NpH pabdoTe C
Ovonornyeckod HMHPOpMaLUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HH(pOpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o6menmue:

OCYILIECTBISITh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBAaTh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX y4aCTHUKOB
Jaora Wil TUCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYalUH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHMMATH
HaAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh W HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAIBHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTUBA;

OpPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIIEHHUA NpPoOJIeM U UX
pELIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHHs TPOOIEMBI C YUETOM UMEIOLTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTo MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBIIATH CBOW 00pa30BATENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX IPOLECCOB, HX pPE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATH PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHI)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINA3E PpPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3UIIMH IPYroro 4eaoBeKa.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npoduibHOoro  oOydeHusst  oOydaromuxcss  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue st OMOJIOrMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyalusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
Kj1acce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWW  3aKOHOB  TPUPOJBI M  PEHICHUU TPOOJEM  PAIMOHAIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONIME OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOO0Opa3us
MMOTOMKOB TI€PBOr0 TOKOJIEHUS, PAaCIICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOMU
n3meHunBoctd H. Y. BaBuiioa), npuHIMIbl (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
AYKapHoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTEHUM, >KUBOTHBIX, YEJOBEKa, IIPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUSI,  WHAUBUAYaJbHOTO  pPa3BUTUS  OpraHu3Ma  (OHTOTeHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd W CHCTEMaM{ OpPTaHOB y PACTCHHH, XMUBOTHBIX W YEJOBEKa M HX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IMKJIOB OPraHU3MOB,
JTaaMu AMOPUOHAIIBHOTO Pa3BUTHUS, T€HOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHMi, )KUBOTHBIX U YEJIOBEKa;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPYIII,

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATH MPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH MIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U Jab0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpeacTBamMH, (GopMyIupys Leidb HCCIEIOBAHUS, aHAJIU3UPOBATH IMOJyYECHHBIE
pe3yJbTaThl U AeNaTh BBIBOJBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv OMOJIOTUH U MEAUIIMHEI (KJIOHHPOBaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHabHON
JEeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBa, MUILEBOM MPOMBIIIJICHHOCTH, YIAYOIsITh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUAI.



[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydueOHOTO mpeamera «buomorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUs, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILIEHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOeKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIIaJIETh CHUCTEMOM OHOJOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
OMpEeNeNICHUs] ¥ TOHUMAHUE CYUIHOCTH OCHOBOIOJAraronux OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosmtoniuonHas Teopus Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS IBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapaum u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  ITO3HAHMUS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOMI0JIEHUE, SKCIEPUMEHT), CIOCOO0aMUu BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/JIE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, IBUXKYIIETO W Pa3pbIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJIONATPUIECKOTO U CUMIIATPUUYECKOTO BU000pa30BaHuUs,
BIIMSHUSL ~ JBWXKYIIMX  CHJl  DBOJIIOIMA  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsl HAMPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3UM MEXIY IMPOLECCAMU HBOJIOLNH,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKUX M OMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelibl OOMTaHUsI, €IMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHUS MHOTrooOpa3usi BHIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

YMEHUE peniaTh OMOJOTUIECKUE 3aa91, BHISBIISITH IPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIICTYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHHUH MOJYYEHHBIX PE3yJIbTATOB,;



YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PaOOTHI, COOIIOIATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMYyIUPYs IeJdb HCCICIOBAHMs, AaHATU3UPOBATH TOJTYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKOW paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIECTBIISATh OCO3HAHHBIM BBIOOP Oyaymied npodeccuoHanbHOM
NESATETLHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOU
MPOMBIIIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WMHTEpPEC, HaINpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBo 4acoB
Ne HaumenoBanue pa3aeioB K n JuiekTpoHHbIE (UG pPOBbIE)
n/n U TeM NPOrpaMMbl Bcero OHTPOJIBLHBIC paKTuieckne o0pa3oBaTesibHbIE PeCypPChl
padoThI padéoTbI
https://infourok.ru/biblioteka/biologija
1 buosorus kak HayKa 1 https://resh.edu.ru/subject/5/10/
JKuBble CUCTEMBI U UX bubnunorexa [IOK
2 AVICHME 2 https://m.eds00.ru/7f413368
A https://resh.edu.ru/subject/5/10/
3 buosiorusg knetku 2 0.5 https://resh.edu.ru/subject/5/10/
XUMH4YeckKas
4 ce Opranusallui 10 1 https://resh.edu.ru/subject/5/10/
KJIETKHA
Crpoenue u HYHKIIUA
5 P (by 1 8 2 https://resh.edu.ru/subject/5/10/
KJIETKHA
OOMeH BelecTB U
6 NpeBpallICHUE DHCPIUU B 9 1 https://resh.edu.ru/subject/5/10/
KJIETKE
Hacaencrsennas
7 uHbOpMaIUs U peanu3aus 9 0.5 https://resh.edu.ru/subject/5/10/
€€ B KJIETKE
8 JKu3HEeHHBIN UK KIETKH 6 1 https://resh.edu.ru/subject/5/10/
Ctpoenune u pyHKIUNA
9 p bymxn 17 1.5 https://resh.edu.ru/subject/5/10/
OpPraHU3MOB
PasMmHOXeHME 1 BUTHU
10 PasBUTHC 8 15 https://resh.edu.ru/subject/s/10/
OpPraHU3MOB



https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

['eneTuka — HayKa O

bubmmoreka [JOK
11 HACJIENCTBCHHOCTH 1 2 0.5 https://m.edso0.ru/7f413368
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH 10 1 https://m.edsoo.ru/7f413368
HacJICACTBEHHOCTHU https://reSh.edU.rU/SUbieCt/S/lO/
3aKOHOMEPHOCTH bubmorexa [IOK
13 p 6 1 https://m.edsoo.ru/7f413368
H3MCHIHBOCTH https://resh.edu.ru/subject/5/10/
bubmoteka IIOK
14 I'eHeTHKA YeJIOBEKA 3 0.5 https://m.eds00.ru/7f413368
https://resh.edu.ru/subject/5/10/
bubmoteka IIOK
15 Cenexiusi OpraHu3MOB 4 1 https://m.eds00.ru/7f413368
https://resh.edu.ru/subject/5/10/
BHOTEXHOJIOTHS U bubmorexa [IOK
16 6 4 https://m.eds00.ru/7f413368
CHHTCTHYCCKAA OHOJIOTHA https://resh.edu.ru/subject/5/10/
bu6morexka IJOK
17 PesepBHOE Bpems 1 https://m.eds00.ru/7f413368
https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO YACOB 102 13

110 ITPOT'PAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/

11 KIIACC

KosmyecTBO 4acon DJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/ieioB U K 0 (undpossbie)
n/n TeM MPOrpamMMbl Bceero OgITpom’HHe pﬁaKT“quKHe o0pa3oBaTeJibHbIE
padoThI padoThI pecypes
3apoK/ICHUE U PA3BUTHE Bu6nnoreka LIOK
1 ABOJIFOIIMOHHBIX MPEICTaBICHUN 4 https:/m.edsoo.ru/7f41cc74
B OHMOJIOTHH https://resh.edu.ru/subject/5/11/
MukposBomoNHs 1 €& bubnmoreka LIOK
2 P H 14 2 https://m.eds00.ru/7f41cc74
pe3yJIbTaThl https://resh.edu.ru/subject/5/11/
[TporCXOXKIEHNE U PA3BUTHE bubmiorexa [IOK
3 P 3H p 15 1.5 https://m.edsoo.ru/7f41cc74
KA3HI Ha SCMIIC https://resh.edu.ru/subject/5/11/
[TporcxosxIeHne Yea0BeKa — brbmiorexa IIOK
4 P 8 10 1 https:/m.edsoo.ru/7f41cc74
aHTPOIIOTCHE3 https://resh.edu.ru/subject/5/11/
DKOJIOTUSI — HayKa O
B3aMMOOTHOIICHUSIX Bubmmoreka LIOK
5 OpraHU3MOB U 3 0.5 https://m.edsoo.ru/7f41cc74
HAJOPTraHU3MEHHBIX CHCTEM C https://resh.edu.ru/subject/5/11/
OKPY’KaroIIen Cpeon
bu6moreka IJOK
6 Opranusmsl 1 cpejia OOuTaHUs 9 15 https://m.edso0.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
bu6morexka IJOK
7 DKOJIOTUS BUAOB U MOIMYJISIHANA 9 0.5 https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/subject/5/11/



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/

DKOJIOTHUA COOOIIECTB.

bubmmoreka [JOK

8 5 12 0.5 https://m.edso00.ru/7f41cc74
KOJJOTHICCKUE CHCTCMBI https://resh.edu.ru/subject/5/11/
Buocdepa — riodaapHas bubmuorexa LIOK
9 (bep 6 https://m.edsoo.ru/7f4lcc74
9KOCHCTEMA https://resh.edu.ru/subject/5/11/
MaxpOo3BOIIOIHS U €& bubmorexa LIOK
10 P 1 6 https://m.edsoo.ru/7f4lcc74
PE3yIbTATR https://resh.edu.ru/subject/5/11/
bu6mmoreka IJOK
11 YenoBek u OKpysKaromias cpena 6 https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
bu6mmoreka IJOK
12 PesepBHOE Bpems 8 https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
OBILIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmmyecTBo 4acos JJIeKTPOHHBIE
Ne Hara uugposbie
a ypoka
u/n Tema yp Beero KOﬁHTpOJILHbIe Hp6aKanec1me W3yMeHHSI  0BPA30BATENbHBIE
padoThI padoThI pecype
JKuBbI€ CHCTEMBI M UX bubnmoreka HOK
1 . 1 https://resh.edu.ru/subject/5/10/
CBOMCTBA https://m.edsoo.ru/7f413368
YposHeBast bubmoteka [IOK
2 OpraHU3alHUs JKUBbIX 1 https://resh.edu.ru/subject/5/10/
CHUCTEM https://m.eds00.ru/7f413368
I/ICTOPI/IH OTKPBITHA U Buommoreka HOK
3 M3YUYECHHS KIIETKHU. 1 https://resh.edu.ru/subject/5/10/
Knerounas teopus https://m.edso00.ru/7f413368
MeToabl MOJIEKYIISIPHOM
Y KJIETOYHOW OMOJIOTHH.
[IpakTruueckas pabora
«3yuenue MeTOA0B But LOK
KJIETOYHON OUOJIOTUH MOJIMOTCKA
4 1 0.5 https://resh.edu.ru/subject/5/10/
(xpomarorpadus, https://m.eds00.ru/7f413368
anekTpodopes,
muddepeHnransHOE
[eHTpUyTUPOBAHUE,
ITL1P)»
buonorus kak bu6moreka [JOK
3) KOMILJIEKCHAs HayKa U 1 https://resh.edu.ru/subject/5/10/
KaK 4acThb https://m.edso00.ru/7f413368



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

COBPEMEHHOTO
oO1iecTBa

XUMHUYECKUU COCTaB

bubmmoreka [JOK

6 https://resh.edu.ru/subject/5/10/
KJICTKH https://m.edso0.ru/7f413368
MunepanbHble bubmmoreka [JOK

7 BEIIlECTBAa KIJIIETKU, UX https://resh.edu.ru/subject/5/10/
Oprannueckue
BEIISCTBA KJIICTKU —
oenku. JlaboparopHas Bubmmoreka LIOK

8 paborta «OOHapyXEeHHE 0.5 https://resh.edu.ru/subject/5/10/
6€JIKOB C IOMOIIbIO httDSIImEdsoorU/7f413368
Ka4eCTBECHHbBIX
peakuii
CaoiicTBa, bu6moreka [JOK

9 Kiaccuukanus u https://resh.edu.ru/subject/5/10/
GyHKIMYT GeNKoB https://m.eds00.ru/7f413368
Oprannyeckne bu6moreka IJOK

10 BEIIECTBA KJICTKH — https://resh.edu.ru/subject/5/10/
YITIEBOIBI https://m.edso0.ru/7f413368
Opraunudeckue bu6mmoreka [JOK

11 BEIIIECTBA KJICTKU — https://resh.edu.ru/subject/5/10/
JTUTTAIBI https://m.edso00.ru/7f413368
HyknenHoBbIE KUCIOTHI.

,ZIHK u PHK bubnuoreka HOK
12 ‘ 0.5 https://resh.edu.ru/subject/5/10/

JlaboparopHas pabota
«HccnenoBanue

https://m.edsoo.ru/7f413368



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

HYKJIEMHOBBIX KHCIIOT,
BBIJICTIEHHBIX U3 KJIETOK
Pa3IUYHBIX
OPTaHU3MOB)

Crtpoenue u pyHKIIUU
AT®. JIpyrue

bubmmoreka [JOK

13 https://resh.edu.ru/subject/5/10/
HyKHe%H'HTpH(bOC(baTH https://m.edsoo.ru/7f413368
(HTD)
CexsenupoBanne JJHK.
MeToabl TEHOMHUKH, bubmoreka HOK

14 https://resh.edu.ru/subject/5/10/
TPaHCKPHIITOMHKH, https://m.edsoo.ru/7f413368
MIPOTECOMUKHU
MeTombl CTPYKTYPHOM bu6morexa [IOK

15 6 A PYKTYP https://resh.edu.ru/subject/5/10/

HOJIOTHH https://m.edsoo.ru/7f413368

TUMbI KJIETOK. Bu6morexa [{OK

16 [TpokapuoTnueckas https://resh.edu.ru/subject/5/10/
KJIeTKa https://m.eds00.ru/7f413368
Ctpoenue
AYKapUOTUYECKOU
xietku. [IpakTraeckas brbmorexa LIOK

17 6 " 0.5 https://resh.edu.ru/subject/5/10/
pa gTa « 3yquHev https://m.edsoo.ru/7f413368
CBOMCTB KJIETOYHOM
MeMOpaHb»
[ToBEPXHOCTHEIH bubnmorexa LIOK

18 https://resh.edu.ru/subject/5/10/

arnmapar KJIETKH

https://m.edso0.ru/7f413368



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

OnHomeMOpaHHBIE
OpPTaHOU/IbI KIICTKH.
[IpakTrueckas pabota

bu6moreka IIOK

19 «3ydeHne IBHKEHUS 0.5 https://resh.edu.ru/subject/5/10/
[IATOILIA3MBbI B https://m.edsoo.ru/7f413368
PACTUTEIBHBIX
KJIETKAX)

[ToxyaBTOHOMHBIE

OpTaHOMIBI KJICTKU:

MUTOXOHJIPHH,

IUTACTHUIBI. Enb LOK
Jla6opaTopHas padoTa HOJIMOTCKA

20 " patop P 0.5 https://resh.edu.ru/subject/5/10/
«CCICAOBAHUC https://m.eds00.ru/7f413368
IU1a3MOJIA3a U
JIEIUIa3MOJIN3a B
PaCTUTEIIBHBIX
KJIETKAX)

HememObpaHHbIE bu6miorexa [IOK

21 https://resh.edu.ru/subject/5/10/
OpPraHOMJBI KJICTKH https://m.edsoo.ru/7f413368
Ctpoenue U GyHKIIUN but6mmorexa IIOK

22 P (pymin https://resh.edu.ru/subject/5/10/
Aanpa https://m.edsoo.ru/7f413368
CpaBHuTEIBHAS
XapaKTEPHUCTHKA KIIETOK Bu6mmorexa [JOK

23 AYKapHoT. 0.5 https://resh.edu.ru/subject/5/10/

JlaboparopHas pabota
«3yuenue crpoeHus

https://m.edso0.ru/7f413368



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

KJIETOK Pa3Iu4HbIX
OpPTaHU3MOBY»

AccuMmisanug u
JTUCCUMUJISIIUS — JIBE
CTOpPOHBI METa00JIU3MA.
Tunel oOMeHa BEIECTB.
JlaGoparopHas pabota

bubmmoreka [JOK

24 " 0.5 https://resh.edu.ru/subject/5/10/
«risydeHne . https://m.eds00.ru/7f413368
KaTaJIUTHYECKOU
aKTUBHOCTU (DEPMEHTOB
(Ha mpuUMepe aMuIa3bl
WJTU KaTajas3bl)»
depMEeHTATUBHBIN
XapakTep peakiui
KJIETOYHOTO
MeTadoJIu3Ma.

Jlaboparopuas paboTa BuGmmorexa LJOK

25 «3ydenne 0.5 https://resh.edu.ru/subject/5/10/
(epMeEHTATHBHOIO https://m.edso00.ru/7f413368
pacIIeIICHUs
IIEPOKCHU/IA BOJIOPO/IA B
pPacCTUTEINIbHBIX U
KUBOTHBIX KIJIETKaX»

BelKn-aKTHBaTOPHI U bubmiorexa IIOK
26 6 i 6 https://resh.edu.ru/subject/5/10/
CIIKH-MHTOUTOPLI https.//m.eds00.ru/7f413368
ABTOTPO(DHBI THII bubmiorexa IIOK
27 https://resh.edu.ru/subject/5/10/

oOMeHa BEIIECTB

https://m.edsoo.ru/7f413368



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

bubmmoreka [JOK

28 doTOCHHTE3 https://resh.edu.ru/subject/5/10/
https://m.edso00.ru/7f413368
XEMOCHUHTES.
JlaGoparopHas pabota Bubimoreka [OK
29 «CpaBHeHHE TTPOIIECCOB 0.5 https://resh.edu.ru/subject/5/10/
(orocunTe3a u https://m.edso00.ru/7f413368
XEMOCHHTE3a»
AHa’poOHbIe
opraHu3Mbl. Bujbl
GpOvKEHHS. bubimoreka L[OK
30 a6 6 0.5 https://resh.edu.ru/subject/5/10/
abopaTopHasi paboTa https://m.edsoo.ru/7f413368
«CpaBHEHHE ITPOLIECCOB
OpO>KEHUS U JIBIXaHUSI»
AdpOoOHBIE OPTaHU3MBI.
Tansl bu6moreka [JOK
31 https://resh.edu.ru/subject/5/10/
SHEPIeTUHCCKOTO https://m.edso0o.ru/7f413368
obmeHa
OHeprusi MEMOPaHHOTO
I'paducHTa IIPOTOHOB. BuommoTeka HOK
32 Cunte3z AT®: pabora https://resh.edu.ru/subject/5/10/
npoToHHON AT®- https://m.edso00.ru/7f413368
CHUHTA3bI
Peakuyuu MaTpuIHOTO brbsmorexa LIOK
33 https://resh.edu.ru/subject/5/10/
CHHTC32 https://m.eds00.ru/7f413368
Tpanckpunmms — bu6mmoreka IJOK
34 MaTpPUYHBIA CUHTE3 https://resh.edu.ru/subject/5/10/

PHK

https://m.edso0.ru/7f413368



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

bubmmoreka [JOK

35 Tpancasauus u e€ 3Tarnbl https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
Koauposanue
aMUHOKHCIIOT. Pojib bubmorexa IIOK
36 5 6 https://resh.edu.ru/subject/5/10/
pHOOCOM B OHOCHHTC3€ https://m.eds00.ru/7f413368
oenka
OpraHmu3aims reHomMa bubmorexa LHOK
37 p 1 Y https://resh.edu.ru/subject/s/10/
HIPOKAPHOT U 3yKapuoT https://m.edsoo.ru/7f413368
MonekysipHsie bubmmoreka [JOK
38 MEXaHU3MBbI SKCIIPECCUM https://resh.edu.ru/subject/5/10/
IT'€HOB y 3YKapHOT httDSIImEdsoorU/7f413368
Bupycsr —
BHEKJIETOYHBIE (DOPMBI
JKU3HU U 00JIMTaTHBIE Bu6imoreka [JOK
39 Mapa3uThl. 0.5 https://resh.edu.ru/subject/5/10/
[TpakTuueckas pabora https://m.edso00.ru/7f413368
«Co3nnagne MoJIeNn
BHUPYCa
BupycHsbie 3a00neBanus Bubmmoreka LIOK
40 YEeJI0BEKA, JKUBOTHEIX, https://resh.edu.ru/subject/5/10/
pacTeHui https://m.edso0.ru/7f413368
HaHOTEeXHOJIOTHHY B Bubmmorexa LOK
41 6 https://resh.edu.ru/subject/5/10/
HOJIOTHH ¥ MCTHIIHHE https://m.edso00.ru/7f413368
JKY3HEHHBIN TUKIT bubmoreka HOK
42 https://resh.edu.ru/subject/5/10/

KIJICTKH

https://m.edso0.ru/7f413368
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MatpuyHbIi CUHTE3

bubmmoreka [JOK

43 K https://resh.edu.ru/subject/5/10/
A https://m.eds00.ru/7413368
XpOMOCOMBI.

JlaGoparopHas pabota Bubimoreka [OK

44 «M3ydenne XxpoMocom 0.5 https://resh.edu.ru/subject/5/10/
Ha TOTOBBIX https://m.eds00.ru/7f413368
MUKpOITpenapaTax

bu6mmoreka IJOK
eJIEHUE KJIIETKU —

45 A https://resh.edu.ru/subject/5/10/
MUTO3 https://m.edsoo.ru/7f413368
Tune! KJIETOK.

Kapuokunes u
[IUTOKUHES.
JlaGoparopHas pabota Bu6nnorexa LIOK

46 «HaOmronenne murosa B 0.5 https://resh.edu.ru/subject/5/10/
KJIETKaX KOHYMKA https://m.eds00.ru/7f413368
KOpellKa Jiyka (Ha
TOTOBBIX
MUKpOIpenaparax)»

Peryisius >Ku3HEHHOTO bubmmoreka [OK

47 Y https://resh.edu.ru/subject/5/10/
HUK]Ia KICTOK https://m.edso0.ru/7f413368
OpranusM Kak eIuHOe Bubmorexa IIOK

48 P a https://resh.edu.ru/subject/5/10/
HEII0€ https://m.edso00.ru/7f413368
TkaHu pacTeHUN. Eu6 1OK
JIaboparopHast pabota HOJINOTCKA

49 patop P 0.5 https://resh.edu.ru/subject/5/10/

«3yyenne Tkanen
pacTeHui»

https://m.edso0.ru/7f413368



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

TKaHM )KMBOTHBIX U

YCJIOBCKA. bu6moreka IJOK
50 JlabopaTopHas pabota 0.5 https://resh.edu.ru/subject/5/10/
«3yueHne TKaHe https://m.eds00.ru/7f413368
YKHBOTHBIX)
Opransl. Cucremsl
opraHoB. JIaGopatopHas Bubmmoreka [JOK
51 pabota «3yueHue 0.5 https://resh.edu.ru/subject/5/10/
OpraHOB IBETKOBOT'O httpS://m.EdSOO.rU/7f413368
pacTeHUS
Ornopa Tena bubmmoreka [JOK
52 p https://resh.edu.ru/subject/5/10/
OpraHu3sMOB https://m.edso0.ru/7f413368
bu6mmoreka IJOK
53 JIBrKeHnEe OpraHu3MOB https://resh.edu.ru/subject/5/10/
https://m.eds00.ru/7f413368
bu6mmoreka [JOK
o4 [IuTanne opraHn3MoB https://resh.edu.ru/subject/5/10/
https://m.eds00.ru/7f413368
[Iutanue MO3BOHOYHBIX Bt LOK
noImoTeKa
KUBOTHBIX.
55 n https://resh.edu.ru/subject/5/10/
UIICBAPUTCIIbHAS https://m.edso0.ru/7f413368
CHCTEMa YeJIOBeKa
bu6moreka IJOK
56 JIpIXaHMEe OpraHu3MOB https://resh.edu.ru/subject/5/10/
https://m.edso0.ru/7f413368
JIbIXaHUE TI03BOHOYHBIX bubmiorexa IIOK
Y https://resh.edu.ru/subject/5/10/

JKHUBOTHBIX U Y€JIIOBCKA

https://m.edsoo.ru/7f413368
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TpancnopT BEeECTB y

bubmmoreka [JOK

58 https://resh.edu.ru/subject/5/10/
OpraHu3MOB https://m.eds00.ru/7f413368
KpoBenocnas cucrema Bubimoreka [OK

59 IMO3BOHOYHBIX https://resh.edu.ru/subject/5/10/
SKUBOTHBIX M YEJIOBEKA https://m.edsoo.ru/7f413368
Bhienenue y bubimoreka L[OK

60 https://resh.edu.ru/subject/5/10/
OpraHH3MOB https://m.edsoo.ru/7f413368

bu6mmoreka IJOK

61 3ammra y OpraHu3MoB https://resh.edu.ru/subject/5/10/

https://m.edsoo.ru/7f413368
VMMyHHas cuctema bubsmorexa LLOK

62 https://resh.edu.ru/subject/5/10/
HICII0BCKA https://m.edsoo.ru/7f413368
PasnpaxxuMocTs 1 bu6moreka [JOK

63 peryJsnus y https://resh.edu.ru/subject/5/10/
OpraHM3MOB https://m.edso00.ru/7f413368
I'ymopanbHas Bt 10K

UOJIMOTEKA
eryJsus 1

64 peryiia https://resh.edu.ru/subject/5/10/
SHJOKpHHHAA CHCTEMA https://m.edsoo.ru/7f413368
JKUBOTHBIX M YEJIOBEKA
dOpMBI Pa3MHOKECHHS bubmmorexa LIOK

65 PMBI P https://resh.edu.ru/subject/5/10/
OpraHu3MOB https://m.edsoo.ru/7f413368

bu6moreka IJOK

66 [TooBoe pazMHOKEHHE https://resh.edu.ru/subject/5/10/

https://m.edso0.ru/7f413368
bu6moreka IJOK

67 Meiios https://resh.edu.ru/subject/5/10/

https://m.edso0.ru/7f413368
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I'ameTtoreues.
OO6pazoBanue u
pPa3BUTHE MOJOBBIX

kieTok. JlabopaTopHas brbinorexa LJOK

68 6 " 0.5 https://resh.edu.ru/subject/5/10/
paboTa «X13yuCHHUC https:/m.eds00.ru/7f413368
CTPOCHMUSI TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITIpernapaTax»
WHnuBuayansHoe bu6aunoreka IIOK

69 pPa3BUTHE OPTAaHU3MOB https://resh.edu.ru/subject/5/10/
— OHTOTEHE3 https://m.eds00.ru/7f413368
3akiiajika OpraHoB U Bu6nnorexa LIOK

70 TKaHEW u3 https://resh.edu.ru/subject/5/10/
BapO,Z[I)IIHeBBIX JIUCTKOB httDSIImEdsoorU/7f413368
Pocr n pazButue
KUBOTHBIX.
JlaGoparopnas pabota Bu6mmorexa LIOK

71 «BrbIsBIICHHE TTPU3HAKOB 0.5 https://resh.edu.ru/subject/5/10/
CXOJICTBA 3apOIbIIIEH https://m.edso00.ru/7f413368
MO3BOHOYHBIX
YKUBOTHBIX)
Pazmuoxenne n
pa3BUTHE PACTCHUM. Eut LOK
JlaGoparopHas paboTa MOJIHOTEKA

72 patopHai p 0.5 https://resh.edu.ru/subject/5/10/

«CTtpoeHue opraHon
Pa3MHOXKEHUS BBICILIUX
pacTeHu»

https://m.edso0.ru/7f413368
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HCTOpI/IH CTaHOBJICHUA

bu6moreka IIOK

73 Y Pa3BUTHS T€HETUKH https://resh.edu.ru/subject/5/10/
KaK HayKH https://m.eds00.ru/7f413368
OCHOBHEIE HOHATHS U
CHUMBOJIBI TEHETUKH. Bt 1OK
JIaboparopHas pabora HOIIHOTCKA

74 parop P 0.5 https://resh.edu.ru/subject/5/10/
«ILPOSO‘I)HHE‘ KaK https://m.edsoo.ru/7f413368
00BEKT TEHETHYECKUX
HUCCIIEI0OBAHUIY
3aKOHOMEpPHOCTHU
HaCJICTOBAHUS
MIPU3HAKOB.

Monorubpumnoe Bt LOK
HOJIMOTEKA
CKpEIBaHUE.
75 Hp - 5 0.5 https://resh.edu.ru/subject/5/10/
PaKTHICCKad paboTa https://m.edsoo.ru/7f413368
"N3yueHue pe3ynbTaToB
MOHOTUOPHUIHOTO
CKpEILUBAHUSA Y
po30Gh Ui
[luTomornueckue
OCHOBEI bu6moreka [JOK

76 6 https://resh.edu.ru/subject/5/10/
MOHOTHOPHAHOI'O https://m.edsoo.ru/7f413368
CKpEIIUBAHUS
AHanuzupytouiee

bu6morexka IJOK
CKPEIIMBaHUE.

77 pei https://resh.edu.ru/subject/5/10/

Henomaoe

JOMHWHHUPOBAHHC

https://m.edso0.ru/7f413368
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Jlurnbpunoe

CKpeEIllUBaHUE.
[IpaxTrueckas pabora _ LOK
«3yueHne HOJIMOTCKA

78 ya 0.5 https://resh.edu.ru/subject/5/10/
pe3y/IbTaToB https://m.eds00.ru/7f413368
TUTHOPUIHOTO
CKpEILUBaHUSA Y
JPO30(DHITBI
Luronorunyeckue bubmorexa [JOK

79 OCHOBBI IUTUOPUTHOTO https://resh.edu.ru/subject/5/10/
CKpELIMBaHUS https://m.eds00.ru/7f413368
CueruieHHOE bubmoteka IIOK

80 HacJIEIOBaHUE https://resh.edu.ru/subject/5/10/
HpH3HaKOB httDSIImEdsoorU/7f413368
XPOMOCOMHAsI TEOPHS bubmorexa IIOK

81 P p https://resh.edu.ru/subject/5/10/
HaCICACTBCHHOCTH https://m.edsoo.ru/7f413368

bu6morexa IJOK
82 I'eneTnka moJa https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f413368

['eHOTHIT KaK IeJI0CTHAS bubmmorexa LIOK

83 https://resh.edu.ru/subject/5/10/
cucTeMa https://m.edsoo.ru/7f413368
['eneTnueckuit
KOHTPOJIb PA3BUTHS bubmmoreka LIOK

84 https://resh.edu.ru/subject/5/10/

paCTEHUH, )KUBOTHBIX U
YeJI0BEKA

https://m.edsoo.ru/7f413368
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M3MEHYHBOCTH Bu6mmorexa IIOK

85 MPU3HAKOB. Bugsr https://resh.edu.ru/subject/5/10/
HU3MEHYUBOCTH https://m.edsoo.ru/7f413368
MoaupuKanuoHHas bubmoreka [OK

86 https://resh.edu.ru/subject/5/10/
H3MCHITHBOCTD https://m.edsoo.ru/7f413368
Bapuaunonusli psa v
BapUaIlMOHHAsI KPHBAas.
JlabopaTtopHas pabota
«HccnenoBanue Bt 1OK

. HOJIMOTEKA

3aKOHOMEPHOCTEN

87 P . 0.5 https://resh.edu.ru/subject/5/10/
MOHH@HK&HHOHHOH https://m.edso0.ru/7f413368
N3MEHYNBOCTH.
ITocTtpoenue
BapUALIMOHHOTO PsJia U
BAPHUALIMOHHOW KPUBOW»
I'enorunmnueckas
W3MEHYHBOCTb. bubmoreka [IOK

88 KoMmb https://resh.edu.ru/subject/5/10/

OMOHHATHBHAA https://m.edso0.ru/7f413368

N3MEHYNBOCTH
MyranunonHas
U3MEHYUBOCTD.
[IpakTruueckas pabora Bu6morexa [IOK

89 «MyTtauuu y 0.5 https://resh.edu.ru/subject/5/10/
npo3oduisl (Ha https://m.eds00.ru/7f413368
TOTOBBIX

MUKpOIpenaparax)»
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3aKOHOMCpHOCTI/I

bubmmoreka [JOK

MYTaILOHHOT'O

90 yral 5 https://resh.edu.ru/subject/5/10/
nporecca. JIUArcHEeTHKa https:/m.edsoo.ru/7413368
U DIIUT€HOMHUKA
I'eneTnka JenoBeka.
IIpakTHyeckas paboTa bubnmoreka LIOK

91 C 0.5 https://resh.edu.ru/subject/5/10/
« OCTaBHeHI:Ie H aHATA3 https://m.edsoo.ru/7f413368
POJOCIIOBHOM»
MeToabl METUITMHCKO Bubsmorexa [HOK

92 JIBT M https://resh.edu.ru/subject/5/10/
TCHCTHKH https://m.edsoo.ru/7f413368
3HadYeHne MEIUIIMHCKON
ICHETUKH B bubmmoreka [JOK

93 MPENOTBPALIEHUH U https://resh.edu.ru/subject/5/10/
JICUECHUU T€HETHYECKUX httDSIImEdsoorU/7f413368
3a00JIEBaHHI UeIOBEKA
OCHOBHEIE TOHATUS
CEJIEKIINU.
Jlaboparopnas pabota Bubmmoreka LIOK

94 «M3ydenue copToB 0.5 https://resh.edu.ru/subject/5/10/
KyJBTYPHBIX PACTCHUM https://m.eds00.ru/7f413368
1 TIOPOJT TOMAITHUX
’KUBOTHBIX»
MeToabpl ceneKIIMOHHON
paboTsl. JlabopaTtopHas Bubimoreka [OK

95 pabota «M3yueHue 0.5 https://resh.edu.ru/subject/5/10/

METOJIOB CEJICKIIUN
pacTeHu»

https://m.edsoo.ru/7f413368
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JIOCTHKEHUS CEJIEKIUN
pacTeHU U )KUBOTHBIX.

bubmmoreka [JOK

96 H 6 https://resh.edu.ru/subject/5/10/
pakTiHeckad pabota https://m.eds00.ru/7f413368
«IIpuBHBKa pacTeHHI»
CoxpaHeHue, U3yuyeHHe Bubmmoreka [JOK
97 M UCIIOJIb30BAHME https://resh.edu.ru/subject/5/10/
T'€eHEeTHYECKUX pecprOB https,/medsoorl.l/7f4l3368
buortexHnonorus kax
HayKa M OTpacib Bt LOK
UOJIMOTEKA
IPOU3BOJICTBA. )
98 Hp a 6 0.5 https://resh.edu.ru/subject/5/10/
PaKTHICCKaA paboTa https://m.edsoo.ru/7f413368
«3yuenrue o0OBbEKTOB
OHOTEXHOJIOTUIN)
OcHOBHBIE Euf LOK
UOJIMOTEKA
HaIpaBJICHUSA
99 P . https://resh.edu.ru/subject/5/10/
CHHTCTHYCCKOH https://m.edsoo.ru/7f413368
OHOJIOTUH
XpoMOCOMHAas U TeHHAs bubmorexa IIOK
100 P https://resh.edu.ru/subject/5/10/
HHIKCHCPHA https://m.edsoo.ru/7f413368
Me nUIHCKIe bu6moreka IJOK
101 6 AT https://resh.edu.ru/subject/5/10/
HOTCXHOJIOTHH https://m.edsoo.ru/7f413368
Pe3epBHBII ypOK.
lloBTOpenue, bu6morexka IJOK
102 00001IeHne, https://resh.edu.ru/subject/5/10/
CUCTEMAaTH3AITHIS https://m.eds00.ru/7f413368

3HAHUU
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OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

145




11 KIIACC

KoaudecTBo 4acosB JJIeKTPOHHbIE
Ne Mara uugposbie
OKAa
u/n Tema yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne WlydMeHHS | 0GPA30BATENbHBIE
padoThI padoThI pecypes
DBOJIIOMMOHHAS TCOPHS bubmorexa LIOK
1 q 1 p 1 https://m.edsoo.ru/7f41cc74
. dapBuna https://resh.edu.ru/subject/5/11/
JBIKYIIHE CHIIBI bubmoteka IIOK

2 ABOJIIOIIMY BUIIOB 1o Y. 1 https://m.edsoo.ru/7f41cc74
JlapBuny https://resh.edu.ru/subject/5/11/
bopr6a 3a Euf LIOK

UOJIMOTEKA
CYIIICCTBOBAHMUE,

3 yH - 1 https://m.edsoo.ru/7f41cc74
CCTCCTBCHHBIN \IJ’I https://resh.edu.ru/subject/5/11/
UCKYCCTBEHHBIA OTOOD
DopmupoBaHue bu6moreka [JOK

4 CUHTETUYECKON TEOpUHr 1 https://m.edsoo.ru/7f4lcc74
HBOJTIOIIAH https://resh.edu.ru/subject/5/11/
DTaribl YBOJIIOIMOHHOTO Bt 10K

HOJIMOTEKA
mpoliecca:

5 pon 1 https://m.edsoo.ru/7f4lcc74
MHKPO3BOJIIOLUA U https://resh.edu.ru/subject/5/11/
MaKpPO3BOJIIOIHUS
Homymsiunst — bu6morexka IJOK

6 AJIEeMEHTapHasl €IMHULIA 1 https://m.edsoo.ru/7f41cc74
HBOJTFOITIHT https://resh.edu.ru/subject/5/11/
3aK0H TeHETHYECKOTO bubmorexa LIOK

7 1 0.5 https://m.edsoo.ru/7f4lcc74
paBHOBecHs JIX. https://resh.edu.ru/subject/5/11/
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Xapnau, B. BaiinOepra.
JlabopaTtopHas pabota
«BpIaBICHNE
U3MCHYUBOCTHU Y
0co0eit 0JTHOTO BUA»

DleMeHTapHbIE bubmiorexa IIOK

8 https://m.edsoo.ru/7f41cc74
(baxTope! sBOTIOIIH https://resh.edu.ru/subject/5/11/
DddexT ocHOBaTEI. Bubimoreka [JOK

9 DddexT OYTHIIIOYHOTO https:/m.edsoo.ru/7f41cc74
TOPJIBIIIIKA https://resh.edu.ru/subject/5/11/
Murpanun. N3omanun
MOy ISTHiA: bubmmoteka IIOK

10 https://m.edsoo.ru/7f41cc74
reorpauyeckas, https://resh.edu.ru/subject/5/11/
Ononoruueckas
EcTecTBeHHbII1 0TOOD Bu6mmorexa LIOK

11 — HaNpaBJIAOINAN https://m.edsoo.ru/7f41cc74
dakTop sBOMOLUK https://resh.edu.ru/subject/5/11/

bu6mmoreka [JOK
12 [TonoBoit oT6op https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/

[Tpucnoco6eHHOCTh
OpTraHU3MOB KakK
pe3ybTaT bu6moreka IJOK

13 MHUKPOIBOJIIOIUU. 0.5 https://m.edsoo.ru/7f41cc74
Ha60paT0pHaH pa6OTa https://reSh.edU.rU/SUbiect/5/11/
«3yuenue

apomop(}o30B u
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uauoaganTaluui y
PaCTEHUN U JKUBOTHBIX»

[Tpumepsl
MPUCTIOCOOJICHUM Y
OpraHU3MOB:
MOpPQOJIOTUYECKHE,
busnonoruyeckue,
OMOXMMUYECKHE, bubmiorexa [IOK
14 0.5 https:/m.eds00.ru/7f41cc74
MOBENICHHICCHIE. https://resh.edu.ru/subject/5/11/
JlaGoparopHas paboTa
«IIpucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEJIbHAs
11e71eCO000Pa3HOCTHY
Bun, ero xpurepuu u
CTPYKTYypa.
Jla6oparopHas paboTa brbsmorexa LIOK
15 C 0.5 https://m.edso0.ru/7f41cc74
«LPaBHCHUE BUIOB 110 https://resh.edu.ru/subject/5/11/
MOPGOTOTUYECKOMY
KPUTEPHIO)
bu6mmoreka [JOK
16 Crpykrypa Buza https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
Bunoo6pa3zoBanue kak Bubmmoreka LIOK
17 pe3yabpTar https://m.edsoo.ru/7f41cc74
MHKPOIBOJIIOIH https://resh.edu.ru/subject/5/11/
CBS3b MUKPOSBOJIIOLHH bubnmorexa LHOK
18 https:/m.edsoo.ru/7f41cc74

H [T ACMHUOJIOTINH

https://resh.edu.ru/subject/5/11/
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MaxposBoronus.

ITajIeOHTOIOrMYECKHE brbmorexa LIOK

19 https://m.edsoo.ru/7f41cc74
METOIbI N3yYECHUS https://resh.edu.ru/subject/5/11/
ABOJIIOLINH
buoreorpadpuyeckue Bubimoreka [OK

20 METOJIbI U3YUCHUS https://m.edsoo.ru/7f41cc74
HBOJTFOITIH https://resh.edu.ru/subject/5/11/
DOMOPUOTOTUYECKHUE U
CPaBHUTEIBHO- bu6mmoreka [JOK

21 MOP(OJIOTUYECKHE https://m.edsoo.ru/7f41cc74
METO/bI I/I3yquHH https://reSh.EdU.rU/SUbiect/S/ll/
HBOJIOLINH
MonekynsipHo-
TEHETUYECKHE,
OMOXMMHYECKHE U bubmmorexa LIOK

22 https://m.edsoo.ru/7f41cc74
MaTeMaTHICCKNC https://resh.edu.ru/subject/5/11/
METO/Ibl U3YUCHUS
HBOJIIOLIMH
Obmue bu6moreka [JOK

23 3aKOHOMEPHOCTH https://m.edsoo.ru/7f41cc74
HBOJTIOIIAH https://resh.edu.ru/subject/5/11/
AJnanTUBHAS pauaIus. Bubmmoreka LIOK

24 HepaBHoMepHOCTH https:/m.edso0.ru/7f41cc74
TEMITOB ABOJTFOITUHU https://resh.edu.ru/subject/5/11/
HayuHnble runoressl Bu6mmorexa IIOK

25 MIPOUCXOXKICHUS KU3HH https://m.edsoo.ru/7f41cc74

Ha 3emiie

https://resh.edu.ru/subject/5/11/
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JloHay4HbIe

bu6moreka IIOK

26 IPEICTaBIICHUS O https://m.edsoo.ru/7f41cc74
3apOKICHUH KU3HU https://resh.edu.ru/subject/5/11/
OCHOBHBIE 3TaIbI Bu6mmorexa [IOK

27 HEOPTraHUYEeCKON https://m.edsoo.ru/7f41cc74
HBOJTFOITIH https://resh.edu.ru/subject/5/11/
[MIIOTe3bI 3apPOKICHUS bubnmorexa LIOK

28 https://m.edsoo.ru/7f41cc74
KISHH https://resh.edu.ru/subject/5/11/
Uctopus 3emiu u
METOJIbI €€ U3YYECHHUS.

Jla6oparopHas paboTa bubmmorexa LIOK

29 " 0.5 https://m.edsoo.ru/7f41cc74
«YI3yHCHHE U OTIMCAHNC https://resh.edu.ru/subject/5/11/
HCKOIIa€MBbIX OCTAaTKOB
JPEBHUX OPraHU3MOBY
HavanpHble 3TaIbr Bu6morexa [{OK

30 OpraHUYECKOM https://m.edsoo.ru/7f41cc74
HBOJTIOIIAH https://resh.edu.ru/subject/5/11/

bu6mmoreka [JOK

31 DBOJIOLMS SYKapUOT https:/m.edsoo.ru/7f41cc74

https://resh.edu.ru/subject/5/11/
OCHOBHBIE 3TaIlbl
JBOJIFOLIUU
PaCTUTENBLHOTO MUPA.
I[TpakTHueckas paboTa brbmorexa LIOK

32 1 0.5 https://m.edsoo.ru/7f41cc74
«V13yqCHHC . https://resh.edu.ru/subject/5/11/
0coOeHHOCTeM

CTPOEHHUSI pACTEHUI
pPa3HBIX OTAECIOBY
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OCHOBHBIE ATaMbI bu6mmorexa IJOK

33 HBOJIIOIHH JKHBOTHOTO https://m.edsoo.ru/7f41cc74
MHpa https://resh.edu.ru/subject/5/11/
DBOIONUS )KUBOTHBIX.
[IpakTudeckas padota
«Mzyuenne bubmmoreka [JOK

34 6 y 0.5 https:/m.edso0.ru/7f41cc74
OCOOCHHOCTEN https://resh.edu.ru/subject/5/11/
CTPOEHUS I03BOHOYHBIX
JKUBOTHBIX)
Pa3BuTHe xu3HM Ha Bbu6morexa [JOK

35 3emJie 1o 3pam 1 https:/m.edsoo.ru/7f41cc74
HepI/IOI[aM https://reSh.EdU.rU/SUbiect/S/ll/
MaccoBbie BBIMUPaHHS Bu6mmotexa IJOK

36 — DKOJIOTUYECKUE https:/m.edso0.ru/7f41cc74
KPU3HUCHI IIPOIILIOTO https://resh.edu.ru/subject/5/11/
CoBpeMeHHBII bu6mmoreka [{JOK

37 IKOJIOTHYECKUI KPUBHC, https://m.edsoo.ru/7f41cc74
ero 0COOEHHOCTH https://resh.edu.ru/subject/5/11/
CoBpeMeHHas cucreMa Bubmmoreka LIOK

38 OpTraHUYECKOTO https://m.edsoo.ru/7f41cc74
IPOLILJIOTO https://resh.edu.ru/subject/5/11/
OcHoBHbIC bu6mmoreka [JOK

39 CUCTEMaTUYECKHE https://m.edsoo.ru/7f41cc74
prHHBI OpFaHI/IBMOB httDS://reSh.edU.rU/SUbiECt/5/11/
AHTPOTIONOTHS — bu6moreka IJOK

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

HayKa O YCJIOBCKE

https://resh.edu.ru/subject/5/11/
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Pa3Butue
IIPEACTABICHAN O

bubmmoreka [JOK

41 https://m.edsoo.ru/7f4lcc74
IIPONCXOKACHHH https://resh.edu.ru/subject/5/11/
4eJI0BEKA
MecTo 4Yes0oBEKA B
CUCTEME
OpraHUYeCcKOTO MHUpA.

JlaGoparopHas paboTa Bu6nnoreka LIOK

42 «3yuenune 0.5 https://m.edsoo.ru/7f41cc74
0coOEHHOCTEHN https://resh.edu.ru/subject/5/11/
CTPOEHUS CKelleTa
YyeJIOBEKa, CBA3aHHBIX C
IPSIMOXO0KICHHECM»

bu6mmoreka IJOK
BIDKVIIAE CUJIBI

43 By https://m.edsoo.ru/7f41cc74
aHTPONOIcHE3a https://resh.edu.ru/subject/5/11/
CooTHoOIlIEHHE
OMOJIOTHYSCKHUX U bubmorexa IIOK

44 https://m.edsoo.ru/7f41cc74
COITMAIBHBIX (PaKTOPOB https://resh.edu.ru/subject/5/11/
B aHTPOIIOTCHE3E
OCHOBHBIE CTAJIUN bubmorexa IIOK

45 . https://m.edsoo.ru/7f4lcc74
AHTPOTIOTCHE3A https://resh.edu.ru/subject/5/11/
[TajeoreHeTrka u Bubmorexa [IOK

46 https://m.edsoo.ru/7f4lcc74
HAICOTCHOMHUKA https://resh.edu.ru/subject/5/11/
OBOIIOLHS bu6mmoreka [JOK

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

YCJIOBCKaA

https://resh.edu.ru/subject/5/11/
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YenoBedeckue PachI.

[TpakTrueckas paborta Bubmmoreka [OK

48 «3yuenue 0.5 https://m.edsoo.ru/7f41cc74
YKOTOTHYECKUX https://resh.edu.ru/subject/5/11/
ajanTanuyi 4eJI0BEKay
MesKTUCIMITMHAPHBIE bubmmorexa LIOK

49 https://m.edsoo.ru/7f4lcc74
MCTOABI aHTPOIIOJIOTHH https://resh.edu.ru/subject/5/11/
3aposKieHue u bubmmoreka [JOK

50 https://m.edsoo.ru/7f41cc74
Pa3sBUTHC SKOJIOTHH https://resh.edu.ru/subject/5/11/
MeToabl DKOJIOTHH.
JlaGoparopHas paboTa Bu6nnoreka LIOK

51 «M3yyenre MeTo10B 0.5 https://m.edsoo.ru/7f41cc74
IKOJIOTUUECCKUX https://reSh.EdU.rU/SUbiect/S/l 1/
HUCCIEeIOBaHUI
3HaueHue bubmoreka [JOK

52 DKOJIOTUYECKUX 3HAHUN https://m.edsoo.ru/7f41cc74
JUTS YeJIOBEKa https://resh.edu.ru/subject/5/11/
DKOJIOTHUECKHE bubmorexa IIOK

53 https://m.edsoo.ru/7f41cc74
(baKTOpH https://resh.edu.ru/subject/5/11/
AOuornyeckue
baxTopsl. CBET Kak
YKOJIOTUYECKUU Eut 1OK

axTop. JJabopaTopHast HOJIMOTCKA
54 b p paTop 0.5 https://m.edso00.ru/7f41lcc74

pabota «BrbIsiBiIeHHE
IIPUCITOCOOJICHHI
OpPTaHU3MOB K BIIUSTHHIO
CBETa»

https://resh.edu.ru/subject/5/11/
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AOuornyeckue
dakropsl. Temmneparypa
KaK DKOJIOTUYECKUU

aktop. JlabopaTopHas But6mmoreka IIOK
55 ¢ 5 p B paTop 0.5 https://m.edsoo.ru/7f41cc74
pabota « HﬂBHevHHe https://resh.edu.ru/subject/5/11/
MPUCTIOCOOJICHHIA
OpPTaHU3MOB K BIIUSTHHIO
TeMIIepaTyphbi»
AOunoTtuyeckue
dakTopsl. BraxxHocTh
KaK 9KOJIOTHYECKHUI
hakrop. JlabopaTopHast bu6moreka [JOK
56 pabora 0.5 https://m.edsoo.ru/7f41cc74
CAHATOMHUYECKHE https://resh.edu.ru/subject/5/11/
O0COOEHHOCTH pacTEeHUM
13 pa3HbIX MECT
oOuTaAHUSY
Cpenbl 00MTaHus bubmmoreka [IOK
57 https:/m.edsoo.ru/7f41cc74
OpraHU3MOB https://resh.edu.ru/subject/5/11/
bu6moreka IJOK
58 buonorunueckue puTMbl https:/m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
YKuznenusie Gopmel bubmiorexa IIOK
59 https://m.edso0.ru/7f41cc74
OpraHU3MOB https://resh.edu.ru/subject/5/11/
bu6moreka IJOK
60 buotnueckue paxTops https://m.edsoo.ru/7f41cc74

https://resh.edu.ru/subject/5/11/
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3HaueHHEe OMOTHYECKUX

B3aMMOJICHCTBUM IS Bu6nnorexa LIOK

61 CYIIECTBOBAHHUS https://m.edsoo.ru/7f41cc74
OPraHu3MOB B CPELE https://resh.edu.ru/subject/5/11/
oOuTanus
DJKOJIOTUYECKHUE Bu6mmorexa [JOK

62 XapaKTePUCTUKHU https://m.edsoo.ru/7f41cc74
HOHYHHHHI/I https://resh.edu.ru/subiect/5/11/
OCHOBHBIE TOKAa3aTeN
HOIYJALNA. bu6mmoreka [JOK

63 YHUCJICHHOCTD, https://m.edsoo.ru/7f41cc74
IIJIOTHOCTB, B03paCTHaﬂ https://resh.edu.ru/subiect/5/11/
Y M0JIOBAs CTPYKTYypa
OCHOBHBIE TOKAa3aTEN
IOy TSN A. bubmoreka [JOK

64 POK1aeMOCTh, IPUPOCT, https://m.edsoo.ru/7f41cc74
TEMII POCTa, https://resh.edu.ru/subject/5/11/
CMEPTHOCTh, MUTPAIIUN
DKojorudeckas bubnuorexa [IOK

65 https://m.edsoo.ru/7f41cc74
CTPYKTYypa IOy IS https://resh.edu.ru/subject/5/11/
JlMHaMuUKa MOMYJISIUK bubmmorexa IIOK

66 . https://m.eds00.ru/7f41cc74
1 €€ pEry AN https://resh.edu.ru/subject/5/11/
Kpussie pocra
YHCTEeHHOCTH bu6mmoreka [JOK

67 https://m.eds00.ru/7f41cc74

nonyJsiiuu. Kpuseie
BBDKMBAaHUS

https://resh.edu.ru/subject/5/11/
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DKoJiorHuecKasi HUIa
BHj1a. JJabopartopHas

pabora bubmmoreka [JOK

68 i 5 0.5 https://m.edsoo.ru/7f41cc74
«LIpHUCIIOCODICHIA https://resh.edu.ru/subject/5/11/
CEMSH PaCTeHUH K
pacCeNICHUIO
Bun kak cucrema bubmmoreka LIOK

69 . https://m.edsoo.ru/7f41cc74
TOITy AL https://resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH Bu6nnoreka LIOK

70 MOBECHUS M MUTPALINi https:/m.edsoo.ru/7f41cc74
SKUBOTHBIX https://resh.edu.ru/subject/5/11/
CoobmiectBo bubmmoreka [JOK

71 OpraHU3MOB — https://m.edsoo.ru/7f41cc74
OHMOIICHO3 https://resh.edu.ru/subject/5/11/
DKocucTeMa Kak brbmmoreka LIOK

72 https:/m.edsoo.ru/7f41cc74
OTKpBITaA CHCTEMA https://resh.edu.ru/subject/5/11/
Kpyrosopot BeecTs u bu6moteka [IOK

73 MOTOK PHEPTHUH B https://m.edsoo.ru/7f41cc74
YKOCHCTEME https://resh.edu.ru/subject/5/11/
OCHOBHBIE IOKa3aTeNN brbsmorexa LIOK

74 https://m.edsoo.ru/7f41cc74
SKOCHCTCMBI https://resh.edu.ru/subject/5/11/
DKOJIOrHYecKHe bubmorexa LIOK

75 https://m.edsoo.ru/7f41cc74
IIApaMHUJbL https://resh.edu.ru/subject/5/11/
3MeHeHHs COOOILECTB bubnmorexa LHOK

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

— CYKIIECCUH

https://resh.edu.ru/subject/5/11/
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[Ipupoansie

BKOCHUCTEMBI. Bubmmoreka [OK

77 DKOCHUCTEMBI 03€p U https://m.edsoo.ru/7f41cc74
peK. DKOCHCTEMBI https://resh.edu.ru/subject/5/11/
MOpEN U OKEaHOB
[Ipupoansie
SKOCUCTEMBI. but6moreka IIOK

78 5 https://m.edso0.ru/7f41cc74

KOCHCTGMI’IVTYHHP’ https://resh.edu.ru/subject/5/11/

JIECOB, CTEIEH, MyCThIHb
AHTPOIIOTE€HHBIE bubmiorexa [IOK

79 https://m.edso0.ru/7f41cc74
IKOCHCTCMBI https://resh.edu.ru/subject/5/11/
YpO03KOCUCTEMBL.
[IpakTrueckas pabora bubmiorexa HHOK

80 1 0.5 https://m.edso0.ru/7f41cc74
«YI3yHdCHHUE U OTIMCAHNC https://resh.edu.ru/subject/5/11/
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH
dbopmupoBaHUs
OCHOBHEIX bu6moreka IJOK

81 . . https:/m.edsoo.ru/7f41cc74
B3aUMONCUCTBUH https://resh.edu.ru/subject/5/11/
OpTraHU3MOB B
AKOCHUCTEMAX
MexaHnu3Mbl
BO3JIEUCTBUS
3arpsA3HEHHUH pasHbIX bubmiorexa IIOK

82 https://m.edso0.ru/7f41cc74

THIIOB Ha
CyOOpraHu3MEHHOM,
OpPraHU3MEHHOM,

https://resh.edu.ru/subject/5/11/
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IOIYJIALUOHHOM U
DKOCHCTEMHOM YPOBHSX

Brocdepa — bubmmoreka [JOK
83 oO1eruianeTapHas https:/m.edsoo.ru/7f41cc74
00o0uKka 3eMiIn https://resh.edu.ru/subject/5/11/
Yuenue B. 1. bubmmoreka [JOK
84 Bepnasckoro o https://m.edsoo.ru/7f41cc74
ouochepe https://resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH Bu6nnoreka LIOK
85 CYIIIECTBOBAHHUS https://m.edsoo.ru/7f41cc74
orochepsl https://resh.edu.ru/subject/5/11/
KpyroBopoTs! BeliecTB Bu6mmorexa [IOK
86 1 OMOTEOXUMHUYECKHUE https:/m.edsoo.ru/7f41cc74
ITAKJTBI https://resh.edu.ru/subject/5/11/
30HAIBHOCTD bubmoreka [JOK
87 ounocheprr. OCHOBHBIE https://m.edsoo.ru/7f41cc74
OMOMBI CyIIH https://resh.edu.ru/subject/5/11/
VY cToH4uBOCTD bubmorexa [IOK
88 6 https:/m.edsoo.ru/7f41cc74
uochepsl https://resh.edu.ru/subject/5/11/
DKOJIOTHYECKUE brbsmorexa LIOK
89 https:/m.edsoo.ru/7f41cc74
KPU3HNCHL K UX NIPUIHHBI https://resh.edu.ru/subject/5/11/
BosjeiicTBiE UeioBeKa Bubmorexa IIOK
90 6 https://m.edsoo.ru/7f41cc74
Ha I/IOC(bepy https://resh.edu.ru/subject/5/11/
AHTPOTIOTEHHOE bubmotexa [JOK
91 https://m.edsoo.ru/7f41cc74

BO3JIEUCTBHE HA

https://resh.edu.ru/subject/5/11/
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pPacTUTENBHBIA U
YKUBOTHBIA MUP

bubmmoreka [JOK
92 Oxpana mpuposI https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/

OCHOBHBIC TPUHIIAIIBI
YCTOWYMBOTO pa3BUTHS bubmiorexa IIOK

93 https://m.edsoo.ru/7f41cc74
HeJIoBCHCCTBA 1 https://resh.edu.ru/subject/5/11/
IIPUPOJIBI
Pammmonansnoe
IPUPOOTIOIH30BAHNEC U Bu6mnoreka [JOK

94 COXpaHECHHUE https://m.edsoo.ru/7f41cc74
6I/IOHOFI/II‘IGCKOFO https://reSh.EdU.rU/SUbiect/S/l 1/
pazHooOpasus 3emian
O0600111eHME IO TEME Bubmmoreka LIOK

95 «MHUKpO3BOTIONHNS U €6 https://m.edsoo.ru/7f41cc74
PE3YIBTATED https://resh.edu.ru/subject/5/11/
O06001IeHHEe IO TEME Bubmmoreka LIOK

96 «Makpo3BOIONUS U €€ https:/m.edsoo.ru/7f41cc74
PE3yIBTaThD) https://resh.edu.ru/subject/5/11/
O06001eHue o TemMe
«ITpOHMCXOXKIECHHE U brbsmorexa LIOK

97 https://m.edsoo.ru/7f41cc74
Pa3BUTHE JKU3HH Ha https://resh.edu.ru/subject/5/11/
3emiie»
O000111EHHE IO TEME
«ITpoucxoxaeHue bubmmorexa LIOK

08 https://m.edsoo.ru/7f41cc74
YeJIOBEKa —

AHTPOIIOTEHE3

https://resh.edu.ru/subject/5/11/
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O00011eHNE 110 TEME

bubmmoreka [JOK

«IKOJIOTHS — HayKa O

99 4 1 https://m.eds00.ru/7f41cc74
B3aHMOOTHOMICHHUX https://resh.edu.ru/subject/5/11/
OpTaHU3MOB)
O000611eHrE IO TeME Bubimoreka [OK

100 | «Opranusmsl U cpena 1 https://m.edsoo.ru/7f41cc74
OOUTAHUSY https://resh.edu.ru/subject/5/11/
O0600111eHME IO TEME Bubmmoreka LIOK

101 «IKOJIOTHUSA BUIOB U 1 https://m.edsoo.ru/7f41cc74
IO IS https://resh.edu.ru/subject/5/11/
O0001IeHNE IO TEME Bt LOK
«Brochepa — nOJIMoTEKA

102 6 (bep 1 https://m.edsoo.ru/7f41cc74
TJI00aIbHA https://resh.edu.ru/subject/5/11/
DKOCHUCTEMA

KOJIMYECTB
OBIIEE KO CTBO 102 75

YACOB I1O ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* buonorus. buonornueckue cucTemMsl U PoLIECCHl; yriyOiaeHHoe o0yuenue, 10
knacc/ TepemoB A.B., IletpocoBa P.A. O6111ecTBO ¢ OrpaHUYEHHOMN
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosnorus. buonornueckue cucTeMbl U MPoILIECChl; yray0daeHHoe o0yuenue, 11

kiacc/ TepemoB A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOJINYECKHUE MATEPUAJIBI J1JI5S1 YYUTEJIA

buonorus (yriny0nennsiii ypoBens) : Peanmzanus tpedoBanuit ®I'OC cpennero
oO1iero oOpazoBaHus : MeToiuueckoe mocodue it yuurens / [JILA. [lapirytuna,
A.B. OBunnnukoB, O.B. Konsacuaukos, C.M. I'narosnes]; nmox pex. JI.A.

[Mapurytunoit. — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa3oBaHUs»,
2023.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6morexa IIOK

https://resh.edu.ru/subject/5/10/

https://m.edsoo.ru/7f413368

https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/

ECO
KoHcTpykTop pabouux nporpamm
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